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Total Synthesis of Divergolides E and H and an Investigation into the Oxidative
Rearrangement to Divergolides C and D

Scott Masao Caplan, PhD

University of Pittsburgh, 2018

This thesis describes the first total syntheses of divergolides E and H. Construction of the
core bridged bicyclic acetal unit was accomplished using a hetero-Diels—Alder (HDA) reaction
and oxidative carbon-hydrogen bond cleavage to couple two highly functionalized subunits.
Additional highlights of this convergent synthesis include a chelation-controlled alkenylzinc
addition, amide formation between a hindered aniline and an acylating agent prone to ketene
formation, and a challenging macrolactonization. Model studies showed effective oxidation of
the core structure using a hypervalent iodine species which sets the stage for rearrangement into

divergolides C and D.
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1.0 DDQ OXIDATION

Carbon-carbon bond formation is fundamental to organic synthesis and is often achieved
through activation by functional groups, transforming unreactive starting materials into reactive
coupling partners. The idea of directly functionalizing carbon-hydrogen bonds is an attractive
option that avoids additional steps to implement a functional group, making syntheses concise
and atom economical. The Floreancig group has developed a strategy for carbon-carbon bond
formation using the reagent 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) to cleave a
specific carbon-hydrogen bond (Figure 1). This protocol avoids the use of harsher conditions
typically found in alternative methods for oxocarbenium ion formation such as acid-mediated
Prins-type reactions.> Herein, we demonstrate the method is more effective than both the
Saegusa® and 2-iodoxybenzoic acid (IBX)* oxidation, two common methods for the oxidation of
enol silanes.

Three possible mechanisms have been proposed for DDQ oxidation of benzylic ethers to
oxocarbenium ions (Figure 1): direct hydride transfer; electron transfer followed by hydrogen

atom transfer; electron transfer followed by proton transfer then a second electron transfer.
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Figure 1: Possible Mechanisms for DDQ Oxidation

In 1967, Trost and coworkers used deuterated acenaphthenes to determine that DDQ
oxidation proceeded through a stepwise, direct hydride transfer process to form a carbocation, in
which carbon-hydrogen bond cleavage was the rate determining step.> However, Trost’s work
focused specifically on aromatization of all carbon systems and has limited applicability to
oxocarbenium ion formation, the main focus in this synthesis. To investigate DDQ oxidation in
oxocarbenium ion formation, the Floreancig group studied intermolecular and

intramolecular Kinetic isotope effects (KIE) in benzylic and allylic ethers (Figure 2).

Intramolecular kinetic isotope experiment Intermolecular kinetic isotope experiment
OAc (0] OAc OAc

o St

o HorD 0 HorD
/©)< activation H(D) activation /©)< /©)<
X X
1-4 1-5
stronger C-H bond weaker C-H bond
H H
_R
MeO H
stabilized radical cation non-stabilized radical cation

Figure 2: Kinetic Isotope Experiments



In the study, all substrates showed a KIE indicating carbon-hydrogen bond cleavage was
the rate determining step. In addition, the magnitude of the KIE was consistent in both
intramolecular (compound 1-4) and intermolecular (compounds 1-6, 1-7) reactions indicating
there was no formation of a reactive intermediate prior to bond cleavage that was rate limiting.
Recently, DFT calculations provided compelling support for the direct hydride transfer
mechanism and indicates that reactivity is determined by stability of the oxocarbenium ion
intermediate, the amount of charge transfer in the transition state, and 7 orbital overlap between
DDQ and the forming cation in the substrate.” Interestingly, direct transfer to either oxygen or

carbon was calculated to have similar activation barriers and should be taken into consideration

(Figure 3).
t ¥
cl o Cl o N
07’:@ o) :’:@
y 4 NC CN or NC |:-| CN
G BT

Figure 3: Direct Hydride Transfer Transition State to Either Oxygen or Carbon

Although DDQ is most commonly used to cleave p-methoxybenzyl (PMB) groups,
significant advances towards its use in carbon-carbon bond formation began in 1987 by
Mukaiyama and coworkers who oxidized several allylic ethers to oxocarbenium ions, which then

underwent nucleophilic addition (Figure 4).8

DDQ, cat. LiCIO4 CN
/\/\OM
Ph e T _ > A
TMSCN Ph OMe

Figure 4: Mukaiyama’s Oxidation of Allylic Ethers

A catalytic amount of LiCIO4 was found to greatly improve the yield. Initial oxidation affords an
oxocarbenium ion and a hydroquinone anion (Figure 1, 1-3), which can be replaced with LiClOa.

Phenyl and furyl groups attached to the allylic ether also improve the yield due to stabilization of



the resulting oxocarbenium ion through resonance. Mukaiyama studied various nucleophiles
including silyl enol ethers, allyltrimethylsilane, and organotin reagents.
Recently, the Floreancig group has greatly expanded the scope to include substrates with

many types of functionalities (Figure 5).

OAc

m o Z >0 Nu

Figure 5: The Floreancig Group Investigation of DDQ Oxidation

In 2008, the substrate scope was expanded to oxidation of the benzylic position which
underwent intramolecular nucleophilic attack by enol acetate (eq 1).° The formation of a six
membered ring also allowed for excellent stereochemical control through the chair conformation.
The utility of the reaction was demonstrated in the total synthesis of the macrolide ring
neopeltolide.'® Vinyl silanes and alkynes were also found to be suitable directing groups (eq 2,
3).111212b Interestingly, an alkynyl group showed a preference to occupy the axial position on a
six membered ring due to the electrostatic attraction between the n electrons and oxocarbenium
ion. DDQ was also effective when other heteroatoms were used as demonstrated in the formation
of acyliminium ions to synthesize cyclic vinyl oxaolidinones*® and functionalized enamides, (eq
4)1* as well as formation of thiocarbenium ions from vinyl sulfides (eq 5).X° Chromene
derivatives were found to be excellent substrates in bimolecular reactions as they provide greater

stability to the oxocarbenium ion intermediate (eq 6).1%%" The bimolecular reactions required a



balance between oxocarbenium ion formation (oxidation potential/concentration of the
intermediate) and rapid nucleophilic addition to drive the reaction forward. The mildness of
DDQ oxidation was demonstrated in the synthesis of clavosolide where the oxocarbenium ion
was generated in proximity to a cyclopropane ring.8

In 2014, our group applied the methodology to form the spiroacetal structure in
bistramide A using a three step, one pot sequence (Figure 6).1° The sequence involved coupling
silyl enol ether 1-9 and aldehyde 1-8 through a hetero-Diels—Alder (HDA) reaction to yield 1-10
followed by oxidation with DDQ to form the dihydropyrone 1-12 then TES ether cleavage to

achieve cyclization to 1-13 in 58% yield over 3 steps (one pot).

OTES :

N :
‘ = | OTES Jacobsen's cat. TESO R? - TESO._~_R? cl
. cl__ 4AMS \Qof bbQ \Qg s O OTES
S ®
R H '

R" H O
1-8 1-9 1-10 1-11 R" 'H 1412

TsOH (58%
3 steps, one pot)

N m
Nj(k/\ 8 = e
Y N = O
= H H H -~
(0] OH -~

Bistramide A

Jacobsen's catalyst

éiﬁ;

SbF
Ad = adamantyl

Figure 6: Synthesis of Bistramide A using a Three Step Telescoped Sequence



The key step in the synthesis of divergolide E will build on this telescoped sequence. The
pendant nucleophile on the silyl enol ether unit (Figure 6) will instead be placed on the aldehyde

unit, which will allow for the synthesis of bridged bicyclic acetals (model studies: Figure 13, 14).



20 THE DIVERGOLIDES

2.1 ISOLATION AND STRUCTURE

Actinomycetes have produced a wide variety of ansa macrolides (ansamycins) prominent
for their large macrolide ring fused to a cyclic aromatic core. Several notable ansamycins are
strong antibacterial?®, antitumor?® and HSP90 inhibitor?? agents. In 2011, Hertweck and
coworkers isolated four novel ansa macrolides (Figure 7, divergolides A-D) from the endophyte

Streptomyces sp. found on the mangrove tree Bruguiera gynorrhiza.?®

Divergolide E Divergolide F Divergolide G Divergolide H

Figure 7: Divergolides A-H
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Further investigation into this diverse group of natural products led to the discovery of additional
isomers of divergolide A%* and divergolide C% all of which derive biosynthetically from a
common polyketide (Figure 9). The structural complexity and promising biological activity has
attracted interest from the synthetic community with several synthetic studies (section
2.4)?621.2829 and the first total synthesis of divergolide I, recently reported by Trauner.® The
Floreancig group’s interest arises from the desire to access the uncommon, bicyclic bridged
acetal core using a one pot hetero-Diels—Alder (HDA) reaction, oxidative carbon-hydrogen bond
cleavage using 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ), and cyclization (model
studies: Figure 13, 14). Although DDQ has been extensively studied by the Floreancig group this
will be the first example in the formation of a bridged O-heterocyclic natural product, the
complexity of which will test the limits of the reaction.'®%° In addition, the structural
similarities between divergolides E, C, and D provides the unique possibility of accessing these

and structurally similar compounds from a common intermediate.

2.2 BIOLOGICAL ACTIVITY

Investigation into biologically active and cytotoxic compounds has become increasingly
important due to the growing prevalence of drug resistant infectious agents. The diverse group of
ansa macrolides have shown prominent biological activity and are important targets for study.
Galdanamycin and its derivatives are potent inhibitors of the chaperone protein HSP90, an
important target for anticancer agents (Figure 8).3! Rifamycin inhibits a broad range of bacteria

through its strong binding to DNA-dependent RNA polymerase in many prokaryotes.?



Maytansinoid is potent towards a variety of tumor cells including L-1210 and P-388 leukemias,

Lewis lung carcinoma, as well as towards other eukaryotic systems.?!32

0]
o=

NH,

Geldanamycin

Rifamycin B

Maytansine
Figure 8: Notable Ansamycin Natural Products

Divergolides A-D and their isomers have shown promising biological activity during
preliminary screening, most notably towards antibiotic resistant strains (Table 1). Divergolide A
shows the strongest activity towards Mycobacterium vaccae. Divergolide C has moderate
activity against Enterococcus faecalis, while divergolide D shows activity towards Bacillus
subtilis, Staphylococcus aureus, and several tumor cell lines (ICso of 1-2 uM) including lung,

renal, pancreatic, and sarcoma cancers.?

Table 1. Antibacterial and Cytotoxic Activity of Divergolides A-D%

Test strains (mm inhibition zone)!
Methicillin vancomycin- Cvtotoxicit
Divergolide Bacillus subtilis | Mycobacterium resistant resistant l\%lean IC y
vaccae Staphylococcus Enterococcus [ M][b]so
aureus faecalis H

A 11 19 11 0 >10

B 10 12 0 0 >10

C 13 11 13 14 >10

D 19 12 19 0 24

[a] Data in diameter; 50 mg per paper disk, d=7 mm. [b] Test concentration in 10 half-log steps up to 10 mM.




2.3 PROPOSED BIOSYNTHESIS

Although the divergolide cores each have different cyclic structures, they can be traced
back biosynthetically to a common polyketide chain. This extraordinary pathway exemplifies
how diversification is accomplished using divergent polyketide synthesis. Hertweck and
coworkers describe a plausible biosynthesis originating from a 3-amino-5-hydroxybenzoic acid
starter unit 2-1 (Figure 9).2%3 Polyketide synthase would elongate the polyketide chain at
the carboxylic acid position using a branched isobutyryl-malonyl-CoA extender unit.3* A
Baeyer-Villiger oxygenase could disrupt the polyketide chain and implement the ester
linkage, which could then undergo an optional acyl migration with the adjacent hydroxyl
group on 2-4.2° This common polyketide intermediate could then cyclize at various positions to
obtain the divergolide core structures. Attack by the phenolic hydroxyl group on the nearby
ketones of 2-5 and 2-6 leads to divergolides B and A respectively. The phenol could also be
oxidized to quinone 2-7 then undergo enolate attack to form a six membered aromatic ring.
Further enolate attack by the amide on quinone 2-8 and 2-9 then forms the third ring to

complete divergolides C and D respectively.

10
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—_——
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Figure 9: Proposed Biosynthesis of Divergolides A-D
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24  PREVIOUS SYNTHETIC STUDIES

Several partial syntheses have been published for divergolides C and D that construct the
bicyclic core?®*?82 while only a small fragment of divergolide A has been synthesized.?” The
common method to synthesize the cores of divergolides C and D is a Diels-Alder reaction
(Figure 10). The groups of Trauner?® and Rasapalli?® each perform a Diels-Alder between
Danishefsky’s diene 2-10 and quinone 2-11, envisioning the lactam to arise from enolate attack
into the quinone (Figure 10, A). Trauner has recently completed the total synthesis of divergolide
I, the acyl migrated isomer of divergolide C.*° Moody and coworkers (Figure 10, B)? first form
the bicyclic lactam-aromatic ring 2-15 starting from aromatic core 2-14. An intramolecular
Diels-Alder reaction with 2-17 would then construct the tricyclic core and macrolide ring

simultaneously.

12



(A) Trauner and Rasapalli

Boc
o~ o] o] N._O
NHBoc NHBoc D
- N rTr - -
f ’ HO O‘ fffff > HO I ‘}/\ o
N
TMSO o o
(e}
2-10 2-11 212 213
'B) Mood!
(B) y H o o
N
. @g; .
OH COOH (0] o} e}
-
O L
214 215

divergolide C

Figure 10: Trauner, Rasapalli, and Moody’s Partial Synthesis of Diverolides C and D Using a Diels-Alder

Reaction
Wei-Min Dai and coworkers foresee constructing divergolide A by first forming the
macrolide ring using a ring closing metathesis (RCM) (Figure 11).27*® The acetal group of
the bridged tricyclic core would then arise from condensation of a ketone with

corresponding hydroxyl groups.

acetyl
MeO,C formation
‘ 0 QH am|dat|on
+ M + N N QH (0]
S OPM JK/\(\
O~ "NH
2 [ 5o RCM :> Divergolide A
| OH

Aldol A IoI 4
(6) TN
OH

esterification

Br: CHO o Ph

N\ L

_N
OPMB MesO,S Bn

Figure 11: Wei-Min Dai’s Retrosynthetic Analysis
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3.0 MODEL STUDIES

3.1 HETERO-DIELS-ALDER AND DDQ OXIDATION

Model studies of the core of divergolide E began with the synthesis of diene 3-2 and
aldehyde 3-4 (Figure 12, A). Methylation of 5-hexene-1-ol followed by cross metathesis with
ethyl vinyl ketone vyielded enone 3-1. Treatment of 3-1 with triethylsilyl
trifluoromethanesulfonate (TESOTf) and triethylamine yielded diene 3-2.3" Aldehyde 3-4 was
prepared through formylation of 4-methoxyphenol to yield 3-3,% followed by acylation with

acetic anhydride to yield 3-4 (Figure 12, B).

(e} OTES
‘ TESOTf, Et;N N
1. NaH, Mel, reflux (45%) -78°C to 0°C
(A) = I
2. ethyl vinyl ketone (66%)
Hoveyda-Grubbs 2nd gen.
HO (91%) o o
| 3-1 | 3-2
o paraformaldehyde Ac,0 H
~ S
®) /©/ MgCl,, Et3N reflux %D/ pyridine OQD/O\
HO (89%) (100%) AcO
3-4
HNO, H
H AcOH, Ac,0 o
10-15°C SN idi ~
©) O}jg/o\ pyridine ¢}
o (47%) (99%) AcO
NO,
3-3 3-6

Figure 12: Synthesis of Diene 3-2 and Aldehydes 3-4 and 3-6
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Jacobsen’s catalyst was chosen as the HDA catalyst due to its high reported yields and
enantioselectivity in relatively unactivated substrates.®® However, attempts to couple aldehyde 3-
4 with diene 3-2 proved ineffective with Jacobsen’s catalyst (Cl) and only proceeded if the
stronger Lewis acid dimethylaluminum chloride was used (Figure 13).%° The isomeric mixture of
the product silyl enol ether 3-7 was successfully reacted with DDQ to yield dihydropyrone 3-8
(45% over 2 steps). Deprotection of the acyl group produced a mixture of uncyclized 3-9 and
cyclized 3-10 which could be cyclized upon stirring with a catalytic amount of trifluoroacetic
acid (TFA). NMR analysis showed the disappearance of both the phenol and alkene (of the
dihydropyrone) hydrogens confirming the product as 3-10, the bridged tricyclic core of

divergolide E.
OTES OTES

H X
O}D/O\ MezAICI -50°C
+
AcO 78"/ i i:
1.6:1 endo:exo)

?

Jacobsen's cat.

N.R. K

Jacobsen's catalyst =

3-4

Ad = adamanty!

/@ *
] Ad
wN O
N/
", Lcr DDQ

(45% over 2 steps)

o)
o K,COs
O~ | o MeOH, H,0 | o
°© + o > —-— (¢} ~
(o)
HO AcO
\ \
3-10 39 3-8
(7.2%) (82%)

~_ 7

TFA

Figure 13: Model Studies: Racemic Synthesis of Core Structure 3-10
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3.2 NITRO GROUP ACTIVATION

In order to use Jacobsen’s catalyst, either the diene or aldehyde had to be activated. Since
the natural product contains an amino group, a nitro group was used to activate the aldehyde
which could later be reduced to the amine. The activated aldehyde 3-6 was prepared (Figure 12,
C) through nitration of 3-3 to yield 3-5, which was then acylated to compound 3-6. Compound 3-

6 was successfully coupled to diene 3-2 using Jacobsen’s catalyst (Cl) (Figure 14) to give 3-11 in

75% yield.
OTES OTES
H SN Jacobsen's cat.
o (ONQ 4A MS, acetone
(75%) DDQ
+ —_— —_—
AcO (87%)
NO, AcO AcO
(0] (0]
3-6 \ 3-2 [
0]
Jacobsen's catalyst =
Fe, NH,CI ‘ (ONQ
Dioxane, 55°C o O TFA 0
—_— > — o +3-13
(38%) HO
NH _
7 T
o / CI
313 3-14 Ad = adamantane
(67%) (33%)

Figure 14: Model Studies: Synthesis of Core Structure 3-14

Reaction of 3-11 with DDQ vyielded the desired dihydropyrone 3-12 in 87% yield and
required 6.5 h to reach completion. The nitro group of 3-12 was successfully reduced using the
relatively mild conditions of activated iron and ammonium chloride.** During the reduction step,
the acyl group had migrated to form the amide and free hydroxyl group on 3-13 that cyclized in

the presence of catalytic TFA to produce 3-14.



3.3 OXIDATIVE REARRANGEMENT

With successful construction of the divergolide E core, investigations began to convert it
to the core of divergolides C and D. Oxidative rearrangement was initially attempted on cyclized
3-10 using ceric ammonium nitrate (CAN) but only resulted in decomposition (Figure 15, A).*243
Switching to the hypervalent iodine reagent [bis(trifluoroacetoxy)iodo]benzene (BTI) proved
equally ineffective on the cyclized core 3-10 leaving largely starting material.** However, BTI

reacted very rapidly with the uncyclized core 3-9 to produce two products 3-15 and 3-16 (Figure

15, B).
o o F3C o\l/o CF,
o > CAN h
(A) —>*—> NR. BTI = ¢} 0
0 or BTI
—0 3-10
0
OH O
O OH OH O
\ o N x
o (ONg BTI HO
(B) > oH *
HO (44%)
(8:2.7 15:16) ¢} ~
0 5 (o}
\ 3-9 3-15 3-16
(7:1) mixture of
diastereomers
0
\
. o 0N BTI
© 57%
HO o
NH
0
» T
313 317

Figure 15: Oxidative Rearrangement of the Core Structure

NMR analysis of the products 3-15 and 3-16 showed no phenol or methoxy hydrogens

confirming oxidation to the quinone (confirmed by LRMS, Experimental Section). The lack of
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enol hydrogen in 3-15, which was found in 3-16, suggests that enolate attack and cyclization had
occurred. However, three alkene (formerly aromatic) hydrogens were still present in both
products indicating the molecule had not undergone 1,4-addition. Low resolution mass
spectrometry produced a mass consistent with the 1,2-addition product 3-15 and without
elimination of the hydroxyl group (however, the dehydration product cannot be completely ruled
out). Similar reactivity was observed when uncyclized core 3-13 was oxidized with BTI, this
time without isolation of any uncyclized material (Figure 15, C). The reaction produced a single

compound with an NMR similar to 3-15 and consistent with 3-17.
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Figure 16: Proposed Mechanism of BT Oxidation of 3-9

A proposed mechanism for the oxidation to the quinone is shown in Figure 16. The
phenol of compound 3-9 attacks the hypervalent iodine reagent BTI releasing TFA and for 3-18.

Departure of the second TFA and iodobenzene facilitates the formation of oxocarbenium ion 3-
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19. Attack by H20 on the oxocarbenium ion of 3-19 and loss of methanol leads to a
dihydropyrone-quinone intermediate 3-20. TFA can facilitate opening of the dihydropyrone on
3-20 resulting in compound 3-16, which can attack the quinone and form compound 3-15. The
resulting rearranged products 3-15 and 3-17 had not undergone the 1,4-addition as hoped but
instead 1,2-addition. The long macrolide chain may act as a tether in the natural product to
control the regiochemistry upon addition to the quinone. Rearrangement of the initially formed
1,2-addition product to the 1,4-addition product may also be possible under certain conditions. In
the future, a more extensive investigation will build on these preliminary results to further
explore this oxidative-rearrangement process. With the core structure successfully synthesized

attention turned to the full natural product.
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4.0 INITIAL SYNTHETIC SEQUENCE

4.1 INITIAL RETROSYNTHETIC ANALYSIS

OTBS

Divergolide E

TBSQO

4-3 4-4 4-5 4-6
Figure 17: Initial Retrosynthetic Analysis of Divergolide E

Work on the synthesis of divergolide E began with the retrosynthetic analysis in Figure
17. The macrolide ring would be formed last using a RCM of compound 4-1, which would in
turn arise from nitro group reduction with subsequent acyl migration of compound 4-2. The
bridged bicyclic acetal core could be formed via acid or base catalyzed 1,4-addition. The key
steps in the synthesis will be the stereoselective HDA reaction between diene 4-3 and aldehyde
4-4 using Jacobsen’s catalyst*>*® followed by DDQ oxidation to dihydropyrone 4-2. Diene 4-3

could be derived from a chelation-controlled organozinc addition of vinyl iodide 4-5 and
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aldehyde 4-6. The stereocenter on vinyl iodide 4-5 will be implemented using a chiral auxiliary,

while a desymmetrizing Sharpless epoxidation will set the stereocenter on aldehyde 4-6.

4.2 INITIAL ROUTE TO DIENE 4-3

The total synthesis of divergolide E began with aldehyde 4-6 as shown in Figure 18. The
stereocenter was set through desymmetrization of 1,4-pentadien-3-ol using a modified Sharpless
asymmetric epoxidation to yield 4-7 as a single enantiomer (60% yield, >99% e.e., confirmed by
Mosher ester analysis)*®4’ Attempts to prepare and react 2,6-dimethyl-2,5-heptadien-4-ol only
provided a rearranged by-product and was therefore too unstable to use (Figure 18, bottom).
PMB protection of alcohol 4-78 followed by cross metathesis with isobutylene afforded 4-8.4%
The epoxide 4-8 was opened under basic conditions and the resulting diol cleaved to

quantitatively yield aldehyde 4-6 using sodium periodate.>

Final pathway
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Ti(OiPr), NaH, BugNI 1. KOH, 75°C H
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(60%, >99% e.e.) Hoveyda-Grubbs 2
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Figure 18: Synthesis of Aldehyde 4-6
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With aldehyde 4-6 synthesized, focus shifted to vinyl iodide 4-5 (Figure 19). The alkyl
stereocenter was introduced through an asymmetric allylation of compound 4-10 using Evan’s
oxazolidinone to produce known compound 4-11 in 98% yield.>? Cleavage of 4-11 by lithium
aluminum hydride (LAH)* followed by Swern oxidation® afforded aldehyde 4-12. Takai’s
iodomethylenation of 4-12 using catalytic CrCls provided only low vyields of vinyl iodide 4-5
(<25%).% Utilizing Auge’s method with chromium(III) chloride hexahydrate as a stoichiometric

reagent improved the yield of 4-5 to 57%.%°

o}
o /\Am o NaHMDS /
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Figure 19: Initial Attempt at the Synthesis of Diene 4-3

The chelation-controlled organometallic addition between vinyl iodide 4-5 and aldehyde
4-6 was initially attempted by a metal-halogen exchange with isopropyl magnesium chloride in
the presence of lithium chloride but only resulted in low yields.>"*® Significant stereoselectivity
has been achieved using CH2Cl> as the solvent instead of THF in organomagnesium reactions.>®

A Lithium-iodine exchange of compound 4-5 was accomplished with tert-butyllithium followed
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by metal-metal exchange with magnesium bromide to yield the organomagnesium reagent of 4-
5.5 However, attempts to remove the THF in vacuo at —78 °C and replace with CH2Cl without
losing the trans stereochemistry of the alkene were unsuccessful. Therefore, we turned to the less
reactive organozinc reagent to achieve stereoselectivity. A successful reaction was finally
achieved through a lithium-iodine exchange of compound 4-5 using tert-buyllithium followed by
lithium-zinc exchange with dimethylzinc. The organozinc reagent of 4-5 underwent chelation-
controlled addition to aldehyde 4-6 to yield alcohol 4-13 (67% vyield, d.r.=5.6:1, major
stereoisomer confirmed by Mosher ester analysis®® of the analogous compound 4-19) and a
minor side product resulting from methyl addition.? After methacryloyl protection of compound
4-13,%3 the resulting tetraene 4-14 proved to be exceedingly difficult to functionalize at the
terminal olefin. The Wacker-type oxidation of 4-14 published by Grubbs suffered from long
reaction times (>24 hours), incomplete conversion (77%), and low yield (23%).5 Increasing the
concentration, O2 saturation, and catalyst loading offered better conversion but lower yields
(13%) due to side reaction with the other alkenes (loss of alkene protons in the NMR). Reaction
of 4-14 with 9-borabicyclo[3.3.1]nonane (9-BBN) was also ineffective leading us to conclude
that the terminal alkene of 4-14 may exist in a hindered conformation (possibly due to
interactions between the m-bonds). The difficulty in functionalizing tetraene 4-14 prompted a

revision of the sequence to circumvent this problem.
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43 REVISED SYNTHESIS OF DIENE 4-3

Instead of oxidizing tetraene 4-14 later in the sequence the oxygen could be introduced
prior to the organozinc addition. The revised synthetic sequence to diene 4-3 is shown in Figure
20, in which the stereocenter would be set by an asymmetric alkylation using Myers auxiliary.

The synthesis of alkyne 4-18 was based on a route developed by Firstner and co-
workers.®® Asymmetric alkylation of amide 4-16 with the known alkyliodide, tert-butyl(3-
iodopropoxy)dimethylsilane, proceeded in 92% vyield with a d.r. of 97:3 (confirmed by
conversion to the oxazolium triflate derivative).®® This was followed by cleavage with
lithium ammonia-borane (LAB)%® and oxidation to furnish aldehyde 4-17.576668 Unlike
before, the sensitive vinyl iodide 4-5 was avoided by converting aldehyde 4-17 to alkyne 4-18 in
74% yield using the Ohira-Bestmann reagent,®® which was then directly used in the
subsequent organometallic addition step. Conversion to the alkyne also avoids the use of
stoichiometric chromium required to transformation aldehyde 4-12 to vinyl iodide 4-5 (Figure
19) and allows for long term storage of the stable alkyne 4-18 to investigate other divergent

routes.
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Figure 20: Revised Synthesis of Diene 4-3

Hydrozirconation of alkyne 4-18 with the Schwartz reagent was followed by
transmetallation with Me2Zn.” Chelation-controlled addition™ of the vinylzincate to aldehyde
4-6 yielded alcohol 4-19 (79% crude, d.r. = 4:1, major stereoisomer confirmed by Mosher
ester analysis).*® The Mosher ester analysis of compound 4-19 also confirmed the
integrity of the preexisting stereocenters. This step scales easily to gram quantities and
avoids the use of hazardous organolithium reagents for the lithium-iodine exchange. The
methacryloyl group was then installed on compound 4-19 to yield 4-20. The TBS group
on 4-20 was deprotected with ammonium fluoride’? and the resulting crude alcohol
underwent Swern oxidation followed by the HWE reaction to yield compound 4-21 in 74% over
3 steps. Similar to the synthesis of diene 3-2, silyl enol ether 4-3 was successfully synthesized
as a single isomer (confirmed by positive NOE correlation of analogous 6-11) by
treatment of 4-21 with tert-butyldimethylsilyl trifluoromethanesulfonate (TBSOTT) and i-

PraNEt.
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44  SYNTHESIS OF ALDEHYDE 4-4

With diene 4-3 in hand, the remaining coupling partner for the HDA reaction, aldehyde
4-4, was synthesized (Figure 21). Methyl ether deprotection of 2,5-dimethoxybenzaldehyde with
BBrs afforded compound 4-22 followed by mono-TBS protection to produce 4-23.73" Nitration
of aldehyde 4-23 using copper(ll) nitrate produced a modest yield of compound 4-24 (63%)
along with unreacted starting material 4-23 (8%).”® Additionally, a minor side product with a
similar Rf value was observed on TLC, which could result from nitration of a different position
on the aromatic ring. Esterification of phenol 4-24 was achieved using vinyl acetic anhydride
(synthesized from dicyclohexylcarbodiimide (DCC) and vinyl acetic acid) and pyridine to yield
4-4.7% Because the ester on 4-4 is located between two electron withdrawing groups, care had to
be taken to prevent hydrolysis; the reaction had to be quenched under acidic conditions
(saturated aqueous NH4Cl) and all the pyridine needed to be removed prior to concentration of
the product. In addition, complete consumption of the starting material was required because it

had the same Rf value as the product and could not be separated.
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Figure 21: Synthesis of Aldehyde 4-4
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45 HETERO-DIELS-ALDER, DDQ OXIDATION, AND ATTEMPTED RING

CLOSING METATHESIS

The completion of diene 4-3 and aldehyde 4-4 led to the key step in the sequence (Figure
22). In this HDA reaction, the structurally more complex diene 4-3 would be the limiting
reagent. Because of this, the TBS enolsilane (rather than TES enolsilane) was used to minimize
the regeneration of enone 4-21 by adventitious water. The HDA reaction between 4-3 and 4-4
did not occur when using Jacobsen’s catalyst with chlorine as the anion. However, full
conversion to 4-25 was achieved within 18 hours when the chlorine anion was replaced with
SbFs. Unfortunately, dilution of the reaction with CH2Cl2 and directly adding solid DDQ to 4-25
only resulted in minimal product along with baseline decomposition on TLC. Fortunately,
running the DDQ reaction of 4-25 under dilute conditions prevented decomposition and
furnished dihydropyrone 4-26 in 40% combined yield (see section 7.2 for discussion of the

HDA-DDQ reaction)
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Figure 22: HDA-DDQ Reaction and Attempted RCM

We envisioned the PMB protecting group on 4-25 would be removed upon reaction with
DDQ and save a step in the sequence. However, due to the unexpectedly long DDQ reaction time
(discussion in section 7.2), the allylic alcohol on 4-26 (labeled as R) had undergone
partial oxidation (seen in the NMR as a reduction in signal of the ether hydrogen).
However, the material was moved forward to investigate the RCM step.

Successful RCM in large rings has been achieved in asymmetric dienes where one alkene
is unperturbed and the other is sterically and electronically deactivated.”” In substrate 4-26, The
ruthenium catalyst would initially react at the more reactive terminal alkene then with the less
active methacrylate.

Investigations began with 4-26 and Grubb’s second generation catalyst using 10%
catalyst in CH2Cl2. Unfortunately, only starting material was recovered even after refluxing
overnight and allowing the reaction to concentrate. Attention was next turned to reacting 4-26

with the more reactive Hoveyda-Grubbs second generation catalyst in toluene to allow heating at
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higher temperature. Despite the more active catalyst and prolonged heating at 100° C, no
reactivity was achieved up until 4-26 began decomposing. The lack of any metathesis
products from any of the alkenes in the molecule or even dimerization by-products
became a major concern (no loss of the terminal alkene protons was seen in the *H-NMR). The
primary culprit is believed to be trapping and loss of the catalyst to a potential 5-membered
chelate that could arise at the amide carbonyl. Chelation with proximal functional groups
can be a major issue in metathesis reactions but has occasionally been solved using mild
Lewis acid additives.”®" Unfortunately, the classic additive titanium(IV) isopropoxide did not
improve the results.

The success of the HDA-DDQ reaction illustrated the viability of coupling two
highly functionalized molecules in the key step. However, because of the unsuccessful
RCM the macrocyclization strategy was revised to a macrolactonization, one of the most widely

used bond disconnects to build large macrocycles.
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5.0 SECOND SYNTHETIC SEQUENCE

5.1 SECOND RETROSYNTHETIC ANALYSIS
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Figure 23: Second Retrosynthesis

The initial synthesis of divergolide E was revised to the retrosynthesis shown in Figure
23, where the macrocycle could now be formed through deallylation then macrolactonization of
compound 5-1. The new route would utilize allyl ester and allyl carbonate (alloc) protecting
groups in order to remove both simultaneously in preparation for the macrolactonization. The
dicarbonyl amide in 5-1 would be installed after the HDA-DDQ reaction which would occur
between diene 5-2 and aldehyde 5-3. Because of the divergent nature of the route, diene 5-2 will
arise from the same aldehyde 4-6 and alkyne 4-18 using the chelation-controlled organozinc
addition. The previously PMB protected allylic alcohol would now possess a 2-
methoxyethoxymethyl (MEM) protecting group (compound 5-2) to prevent interference with the
key DDQ step. Ideally, the aldehyde used in the HDA step would possess a product relevant

ester (5-4) which could undergo migration during nitro reduction (as seen in model studies,
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Figure 14). Unfortunately, cyclization readily occurs with the adjacent aldehyde on 5-4 (Figure
24) due to the high acidity of the alpha proton which arises from it being a vinylogous B-

dicarbonyl group (confirmed by NMR and loss of the aldehyde signal).

H
OTBS

Figure 24: Cyclization By-product of Aldehyde 5-4

Any acyl group on the phenol adjacent to the nitro group on 5-3 would migrate during the
reduction step, therefore, the phenol had to be protected as an ether. The methoxymethyl (MOM)
protecting group on 5-3 was chosen due to its small size (less steric interference during the

macrocyclization) and its removal under conditions similar to the MEM group.

5.2 SYNTHESIS OF DIENE 5-2 AND ALDEHYDE 5-3

Synthesis of the new diene began by alloc protection of alcohol 4-19, which had been
stored for use in divergent routes, to produce 5-5 (Figure 25, A). At this point, the PMB group on
5-5 was removed using DDQ and reprotected as the MEM ether 5-6. It is important to note no
oxidation of the allylic alcohol occurred during the protecting group swap, however, care had to
be taken to prevent intramolecular cyclization of the unprotected allylic alcohol with the adjacent
alloc group. Using the same sequence as before, removal of the TBS group on 5-6 was followed

by oxidation, the HWE reaction, then treatment with TBSOTT and i-Pr2NEt to yield diene 5-2.
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The aldehyde for the HDA reaction was prepared by treatment of aldehyde 4-24 with

chloromethyl methyl ether and i-PraNEt (Figure 25, B) to yield 5-3.
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Figure 25: Synthesis of Diene 5-2 and Aldehyde 5-3

53 HDA-DDQ REACTION AND NITRO REDUCTION

With diene 5-2 and aldehyde 5-3 in hand, attention again turned towards the HDA-DDQ
reaction (Figure 26). Although the steric environment around both substrates is similar to the
previous substrates 4-3 and 4-4, the electronic environment of aldehyde 5-3 is quite different.
Switching the acyl group on 4-4 to the MOM protecting group in 5-3 increases the electron
density of the aromatic ring evidenced by an upfield shift in the aromatic protons in the *H-NMR

(6 7.74, 7.57 to 7.53, 7.51 respectively, see Experimental Section). This increase in electron
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density in turn decreases the compounds activity. This is reflected in the long reaction time
required for the HDA step between 5-2 and 5-3, which required 7 days compared to 18 hours as
seen previously (Figure 22). However, full conversion was achieved to yield 5-8 along with
small amounts of hydrolyzed diene 5-2. Although the DDQ reaction still required long reaction
times (discussion in section 7.2), full conversion was achieved to yield dihydropyrone 5-8 (39%,
one pot).
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5-2 5-8
Figure 26: HDA-DDQ Reaction Between Diene 5-2 and Aldehyde 5-3

Reduction of the nitro group proved to be more difficult in the fully functionalized
substrate 5-8 than in the model system 3-12 presumably due to the increased steric environment.
An extensive investigation of reduction conditions were first examined on simpler model
substrates that possessed a similar electronic environment to 5-8. A variety of conditions were
successful on the simpler model systems including Lindlar’s catalyst, Fe/NH4CI*, SnCl>, and
HSiCla/i-Pr.NEt®. However, the conditions proved ineffective on compound 5-8. No reduction
of the nitro group on 5-8 occurred using Lindlar’s catalyst, Fe/NH4Cl, or HSiCls/i-Pr2NEt and
largely left unreacted starting material (HSiCls/i-Pr2NEt removed the TBS group on 5-8).
Reaction of 5-8 and SnCl. was partially successfully but produced multiple spots on TLC
possibly due to incomplete reduction. Drawing inspiration from previous literature, the best
condition to reduce 5-8 was found to be Zn and NH4Cl (Figure 26).8! The fact that many of the

reduction conditions worked on the simpler model substrates with similar electronics but not on
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the complex substrates points towards steric interference provided by the dihydropyrone ring and
bulky side chain on 5-8 which could be folded in a conformation that blocks one face of the

aromatic ring.
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54  AMIDATION
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Figure 27: Initial Amidation Studies and Synthesis of Succinimidyl Ester 5-13

Initially, a longer more conservative approach was used to synthesize the dicarbonyl

linker 5-12, but the route was optimized to the more concise synthesis shown in Figure 27, C. A
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one-pot oxidation of 1,3-propanediol and Wittig reaction with commercially available
(carbethoxyethylidene)triphenylphosphorane delivered ester 5-10.82 Transesterification of 5-10
with the sodium salt of allyl alcohol implemented the allylic group in 5-11. The Jones oxidation
was found to be the optimal conditions to cleanly oxidize 5-11 to carboxylic acid 5-12.

The amidation of aniline 5-9 with carboxylic acid 5-12 proved to be a very difficult
transformation (Figure 27, A). The use of standard coupling conditions including EDC/HOBT,
BOPCI, and HATU all yielded poor conversion of the aniline. A large excess of reagent added
over the course of the reaction was the only way to fully consume 5-9, at the cost of low and
inconsistent isolated yields (on average ~20%). In addition, large amounts of the activated
carboxylic acid 5-12 were lost to decomposition (loss of the conjugated alkene in the NMR).
Decomposition of the activated ester of 5-12 presumably occurs through ketene formation
because of the high acidity of the alpha proton, being contained within a vinylogous B-dicarbonyl
group. Consequently, if the Z isomer of the conjugated alkene in carboxylic acid 5-12 is used in
the amidation step (towards the synthesis of divergolide A) facile isomerization to the E isomer
is observed (seen as a noticeable shift of the alkene hydrogen in the NMR). The complications of
this facile isomerization is also described by Trauner in the total synthesis of divergolide 1.%°

Carboxylic acid 5-12 could however successfully couple with more nucleophilic anilines
(3,5-dimethylaniline, ammonia). Therefore, to increase the nucleophilicity of aniline 5-9, the
adjacent protecting group was removed to decrease the steric environment and increase the
electron density. Unfortunately, compound 5-14 proved to be too electron rich and rapidly
decomposed. Attempts at a route similar to the model studies was also investigated (Figure 27,
B). Compound 5-15 can undergo esterification using Mukaiyama’s salt,%* however, the product

ester 5-16 readily hydrolyzes under the nitro reduction conditions. Although Mukaiyama’s
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conditions worked well for the esterification, direct amidation of aniline 5-9 was unsuccessful
and only yielded large amounts of decomposed 5-12.

Various leaving groups were also investigated for carboxylic acid 5-12 (Figure 28). The
most promising, shown on the left include the succinimidyl ester 5-13, OBt ester, and activation
by Mukaiyama’s salt. The succinimidyl ester 5-13 proved to be the easiest to synthesize and
isolate and was even stable under mildly basic conditions (2,6-lutidine). Unfortunately, it did not
react with 5-9 only with stronger nucleophiles (e.g. 3,5-dimethylaniline). Partial decomposition
occurred during the synthesis and reaction of the OBt ester with 5-9, however, some product 5-1

could be isolated.
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Figure 28: Leaving Group Investigation

The compounds on the right of Figure 28 all proved to be either unstable or could not be readily
synthesized and include: anhydrides (mixed and symmetric), pentafluorophenyl, acyl chloride,

and acyl imidazole.
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Despite the low conversion and low yield of the amidation step, enough of product 5-1

was obtained to examine the macrolactonization (Figure 29).

OTBS OTBS

N

H Pd(PPhs), MNBA

M N morpholine DMAP
Allylo™ ~O  (78% crude) ¢} (72%)

OAlloc

OMEM

MNBA =

O O NO,
NO,

Divergolide E

Figure 29: Macrolactonization and Attempted Completion of the Synthesis

Deallylation of 5-1 proceeded with tetrakis(triphenylphosphine)palladium(0) using morpholine
as the allyl scavenger to produce seco-acid 5-17. One of the most widely used
macrolactonization conditions is the Yamaguchi protocol # however, initial attempts on 5-17
only resulted in decomposition. Fortunately, switching to the mild macrolactonization strategy
developed by Shiina successfully converted 5-17 to macrocycle 5-18 in 72% yield, which was
confirmed by mass spectrometry and NMR analysis.®

To remove the protecting groups, Bronsted acid conditions (both aqueous and
nonaqueous) were first investigated to remove the MOM and MEM groups on compound 5-18,
but only resulted in decomposition. The poor and inconsistent yields of the amidation step

(Figure 27, A) became a major hindrance to the completion of the synthesis; enough of
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compound 5-1 couldn’t be synthesized for a thorough investigation of deprotection conditions. It
now became apparent that a reliable solution was necessary.

Although unable to complete the synthesis through this synthetic route, discovery of a
successful condition for the macrolactonization was a major breakthrough. In addition, the
succinimidyl group proved to be a promising leaving group to activate carboxylic acid 5-12,
being both stable and reactive towards good nucleophiles. Two potential solutions for a
successful amidation will be investigated in the following section. One solution could involve
increasing the reactivity of the aniline by stabilizing compound 5-14. A second potential solution
could include limiting the impact of the poor amidation yield by implementing the amidation
reaction before the HDA-DDQ step off of the longest linear sequence. Both potential solutions
will be investigated using model systems in the following section along with a revision of the

protecting group strategy.
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6.0 INVESTIGATING SOLUTIONS TO THE AMIDATION REACTION

6.1 SYNTHESIS AND AMIDATION OF ANILINE 6-4

One potential solution to improving the low and inconsistent yield of the amidation
reaction is to increase the nucleophilicity of aniline 5-9. This could be achieved by removing the
steric interference from the adjacent protecting group. However, after nitro reduction the
resulting aniline-phenol (compounds like 5-14) must also be stabilized, which can be achieved
by decreasing the electron density of the aromatic ring. Switching the electron donating TBS
group on compound 5-14 with an electron withdrawing acyl group provides the target model

aniline 6-4 (Figure 30).

Cu(NO3), CH(OCHg);, PPTs <\O Lindlar's cat.
Ac20 0°C Ethylene glycol e} OAc quinoline, H,
—_—
(55%) (45%) HO (89%)
No2

NO,
6-3
{3
OAc
(\O EDC-HCI ©
HOBt, DMF,
o OAc (40%) Ho
» HN._O
HO Oy _OH
NH, ‘
OAllyl
| 6-5

6-4 Allylo S50
0 5-12

Figure 30: Synthesis of Amide 6-5
The synthesis commenced with nitration of known compound 6-1 to yield 6-2 (see discussion of
compound 4-24).8¢ The aldehyde 6-2 proved to be unstable during the nitro reduction and was
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protected as an acetal to yield 6-3. Unlike compound 5-8, the nitro group in the simpler model
system 6-3 could be reduced using Lindlar’s catalyst to yield aniline 6-4. Although still prone to
decomposition if left exposed to the atmosphere, aniline 6-4 proved stable enough to successfully
undergo amidation with carboxylic acid 5-12 using EDC/HOBTt in a moderate, but consistent
40% yield. In addition, preliminary experiments showed successful coupling of aniline 6-4 with
succinimidyl ester 5-13, compared to the unreactive aniline 5-9.

Success of the amidation reaction using a more nucleophilic and stable aniline 6-4 shows
promise for amidation of the fully functionalized system. In the following section, amide 6-5 will

be functionalized and investigated as a substrate for the HDA-DDQ reaction.

6.2 INVESTIGATING THE HDA REACTION OF ALDEHYDES 6-7 AND 6-8

Previous experiments conducted in this thesis (Figure 14, 26) shows the HDA reaction
proceeds more efficiently with an electron deficient aldehyde. Therefore, electron withdrawing
acyl groups were used to mitigate the electron donating oxygen and nitrogen on 6-5. Two
substrates were synthesized: the di-acylated compound 6-7 and tri-acylated compound 6-8. The
synthesis commenced with removal of the acetal from the amidation product 6-5 to provide
aldehyde 6-6 followed by acylation to either 6-7 or 6-8 (Figure 31, A). A mixture of di- and tri-
acylated material (6-7 and 6-8 respectively) was used in the HDA reaction in order to compare
their relative reactivities, however, the reaction conditions can be modified to provide preference
for either compound. Reaction of 6-6 with acetic anhydride and pyridine provides di-acylated

compound 6-7 (90% vyield, 94% purity), while addition of catalytic amounts of N-
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methylimidazole acylates the less reactive amide to give tri-acylated compound 6-8 (78% yield,
90% purity). &

<\O H condition A: H

OA OA pyridine OA
TsOH+H,0 (90% vyield,
HO acetone HO 94% diacyl, R = H) AcO

(A) HN.__O T HN__O g N0
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®) \o.. EtsN, -78°C to rt (@7%) -78 0 0°C
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Figure 31: Synthesis of Aldehydes 6-7, 6-8 and Dienes 6-11, 6-14

Three dienes were investigated in the HDA reaction: the full diene 6-11 with the PMB
group replaced with a THP group, the model diene 3-2, and a truncated diene 6-14 which could
be used to explore the possibility of a ring closing alkyne metathesis (RCAM). The synthesis of
diene 6-11 commenced similar to before with removal of the TBS group from compound 5-5,
followed by Swern oxidation, and the HWE reaction to yield enone 6-9 (Figure 31, B). The PMB
group on 6-9 was then removed by treatment with DDQ and replaced as the THP ether on 6-10,

which is more labile than the MEM group on 5-2 that was used previously. Notably, no oxidation
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of the allylic alcohol or cyclization with the adjacent alloc group was observed, both of which
could be issues in this type of system. In principle, the THP group could be introduced earlier in
the sequence onto compound 4-7 (Figure 18), unfortunately, the cross metathesis to form the
THP analogue of compound 4-8 proceeded very inefficiently especially on large scale. The lack
of activity is presumably due to coordination of the catalyst with the ring oxygen of the THP
ring. Interestingly, this reduction in catalytic activity seemed to only be pronounced in one of the
THP isomers as seen by an unequal loss of the alkene signals in the NMR. Treatment of 6-10
with TBSOTTf and i-Pr2NEt yielded diene 6-11 (stereochemistry of the alkenes confirmed by a
positive NOE correlation, see Experimental Section). The truncated diene 6-14 was synthesized
by methylation of alkyne 4-18, followed by the same protocol as above to yield 6-14 (Figure 31,

C).
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3-2 O
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(B) - = OAc Ac '\
\H_ ii. DDQ
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Figure 32: Investigating the HDA Reaction

43



The HDA reaction was initially tested on a mixture of aldehydes 6-7, 6-8 and model
diene 3-2 (Figure 32, A). All of the tri-acyl 6-8 was consumed and yielded 64% of 6-16, while
only 42% of di-acyl 6-7 was consumed and yielded 24% of 6-15. This reflects the increased
reactivity of electron deficient aldehydes seen during previous HDA reactions (section 5.3).
Highly electron withdrawing ether protecting groups (sulfonyl protecting group) on the phenol of
6-6 were unreactive in the HDA reaction. When the fully functionalized diene 6-11 was tested,
the reaction proceeded extremely slowly with both di- and tri-acylated aldehyde (Figure 32, C).
The difference in activity between dienes 6-11 and 3-2/6-14 is most likely due to interference
between the large functionality at the end of diene 6-11 and Jacobsen’s catalyst as depicted in
Figure 32. Similar to the shorter diene 3-2, the truncated diene 6-14 successfully reacted with the
tri-acylated aldehyde 6-8 to give 6-17 in 40% combined yield after the DDQ reaction (Figure 32,
B). Unfortunately, attempts at removing the acyl protecting groups on 6-17 only resulted in loss

of the dicarbonyl linker and isolation of compounds 6-18 and 6-19 (Figure 33).

OAc morpholine
or
0 MeOH:H,0, NaHCO; 0 OH
0 N or o) (0]
\ Me3SnOH, 70-75°C o
OAc Ac XN _ >
+ HN\fO

Allylo” S0

Figure 33: Attempted Removal of Acyl Groups

Although the HDA reaction between the full diene 6-11 and aldehydes 6-7/6-8 was
unsuccessful, aniline 6-4 not only proved to be stable but also a reliable pathway to the
amidation product. The success of this model system led to the final pathway and completion of

the total synthesis.
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7.0  FINAL SYNTHETIC ROUTE

7.1 RETROSYNTHESIS
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HN._O :>
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\
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OTHP o
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71 7-2

7-3
Figure 34: Final Retrosynthesis

Culmination of the knowledge learned from all of the previous research led to the final
retrosynthesis, depicted in Figure 34. The macrocycle will be formed by deallylation then
macrolactonization of compound 7-1 using Shiina’s protocol. The secondary alcohol on
divergolide E will be protected by an acid-labile THP group while the phenol will be protected
by an acyl group. The challenging amidation reaction will occur after the HDA-DDQ reaction

using an aniline with only a single acyl protecting group on the aromatic ring. This can be
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accessed from compound 7-2 by selective deprotection of the unusual acyl protecting group with
the attached primary TBS ether. The HDA-DDQ reaction will couple diene 6-11 with electron

deficient aldehyde 7-3.

7.2  SYNTHESIS OF ALDEHYDE 7-3 AND THE HDA-DDQ REACTON

OAc H
H 7-5, pyridine
—> O

0 (71%) O NO,
HO  NO, }—\JOTBS
0
6-2 7-3

TBSOWOH . pee TBSOWOWOTBS
o) 0

(99% crude) o)
7-4 7-5

Figure 35: Synthesis of Aldehyde 7-3

Experiments throughout the course of this project illustrated that electron deficient
aldehydes were more reactive in the HDA reaction. Therefore, the target aldehyde for the HDA
reaction is compound 7-3, which contains a nitro group with the phenols protected by acyl
groups. The unusual acyl protecting group adjacent to the nitro group on 7-3 can be selectively
deprotected by removal of the TBS group and subsequent lactone formation to release the nitro-
phenol. In previous trials of the HDA reaction, separation of the diene and aldehyde into two
separate layers greatly hampered conversion to the product. This particular group was an
attractive option because the TBS group would increase the miscibility of aldehyde 7-3 with
diene 6-11 in the HDA step (run concentrated, with only minimal acetone). Concurrently,
attachment of the TBS group onto the end of the long chain would hopefully keep it far enough

from the aldehyde on 7-3 to minimize steric interference with the catalyst. Anhydride 7-5,
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prepared through the dehydrative coupling of known carboxylic acid 7-4,% was used to acylate
compound 6-2 to yield compound 7-3 (Figure 35). Because the unusual acyl group is between
two electron withdrawing groups, it proved to be somewhat sensitive to hydrolysis. However,
isolation of pure 7-3 was accomplished by dehydrating the silica gel before purifying by

chromatography.
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H i. Jacobsen's cat. oM e
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°© > 0
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OAlloc

0 NO, ii. DDQ
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0

OTHP

6-11 7-3 7-2
Figure 36: HDA-DDQ Reaction Between Diene 6-11 and Aldehyde 7-3

The HDA reaction successfully coupled diene 6-11 and aldehyde 7-3 to yield 7-2 in 45%
yield (one pot), however, the reaction proceeded slower than expected and required two days to
reach completion (Figure 36). In comparison, the HDA reaction using aldehyde 4-4 (Figure 22),
which contains one acyl and one ether protecting group, was complete within 18 hours. Again,
the SbFe anion of Jacobsen’s catalyst was used to provide increased reactivity and the TBS
enolsilane on 6-11 to minimize reversion to enone 6-10 by adventitious water. Despite this, small
amounts of enone 6-10 was generated which reduced the yield of the HDA reaction. Although
aldehyde 7-3 is electron deficient, the unusual acyl protecting group is larger and may sterically
interfere with coordination of the catalyst. A positive NOE correlation between the alpha methyl
group and aromatic hydrogens on 7-2 confirms their relative positions. In addition, comparison
of the NMR spectra of the synthesized Divergolide E to the isolated natural product confirms

that their stereochemistry is identical (see p.90, Experimental Section). Similar to previous
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experiments, the DDQ reaction proceeded slowly requiring 24 hours to reach completion (45%
yield, one pot). Interestingly, the rate of the reaction was independent of the concentration. A
couple factors could be interfering with the rate of the DDQ reaction. The stability of the
positively charged oxocarbenium ion intermediate in Figure 36 may be diminished due to the
electron deficient nature of the arene. In addition, steric effects from the large acyl group and full
side chain on diene 6-11, both of which slowed the HDA reaction, may be lowering the rate of
oxidation by blocking the approach of DDQ. The ability of DDQ to successfully oxidize such a
complex system that also utilizes a TBS enolsilane is notable when compared to alternative
oxidation methods. Attempts to increase the oxidation rate using Larock’s variant of the Saegusa
oxidation resulted in alloc cleavage with no oxidation.® The difficulty to utilize TBS enolsilanes
as substrates is also reflected in the inability of IBX, another common reagent for this
transformation, to form the critical oxygen-iodine bond from an OTBS group rather than the
commonly employed OTMS group.* It’s important to note that these substrates (Figures 22, 26,
32, 36) are some of the most complex that have been used in either Jacobsen’s HDA reaction or

DDQ oxidation and a suitable yield of 7-2 was obtained to move forward with this route.
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7.3  NITRO REDUCTION AND AMIDATION REACTION TO COMPOUND 7-1
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Figure 37: Synthesis of Amide 7-1

Removal of the unusual acyl group from 7-2 was facilitated by deprotection of the TBS
ether using HF-pyridine (THP groups are stable to these conditions), with subsequent
deacylation through lactone formation to yield 7-6 (Figure 37). Nitro-phenol 7-6 was reduced by
treatment with Zn and NH4Cl, as used previously (discussion in section 5.3), to yield the
important target aniline 7-7.

The stability and reactivity of aniline 7-7 mimicked the model aniline 6-4 and coupled
with succinimidyl ester 5-13 to initially yield predominantly uncyclized 7-8, which could be
cyclized to compound 7-1 (46% yield over 3 steps) using a catalytic amount of triethylamine (see

section 5.4 and 6.1 for discussion of the amidation reaction).
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7.4  MACROCYCLIZATION AND COMPLETION OF THE SYNTHESIS

OAc OAc
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(73% E:H 3:1)

7-10 Divergolide E Divergolide H

Figure 38: Synthesis of Divergolides E and H

The previous deallylation conditions were modified for compound 7-1 (Figure 38).

BusSnH was used as the allyl scavenger instead of morpholine to avoid interference with the acyl
protecting group, which would result in having to work with an extremely polar compound. The

tin byproducts from the reaction can be removed using chromatography, however, the product

seco-acid 7-9 remains contaminated with triphenylphosphine oxide.

The crude-seco acid 7-9 was then subjected to Shiina’s macrolactonization® to give

compound 7-10 in 49% yield. Attempting the macrolactonization on the uncyclized core 7-8 only
resulted in complete baseline decomposition. To complete the synthesis, compound 7-10 was
subjected to mild acidic conditions to remove the THP group followed by deacylation using
Me3SnOH®° to yield divergolide E and the acyl migration natural product divergolide H in a 3:1
ratio. Comparison of the NMR data and mass spectra to the isolated natural products confirms

the identity of the natural products and are available in the Experimental Section (p.90).
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Interestingly, the acyl migrated natural product divergolide H, only appeared in the final step
despite the similarity of the deprotection conditions. Fortunately, the natural products can be

separated and are stable at room temperature.
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8.0 CONCLUSION

The first total syntheses of divergolides E and H have been achieved. Through the course
of this thesis, significant difficulties were overcome to transition from simpler model systems to
the fully functionalized substrates. Long range steric interference played a surprising role in
reactivity, particularly in the HDA reaction where the bulky side chain at the far end of the diene
noticeably interfered with Jacobsen’s catalyst. Long range interference also seemed to be an
important factor in the nitro reduction of the fully functionalized substrates.

Success of the DDQ reaction illustrates the mild and functional group tolerance of this
methodology. The ability to utilize TBS enolsilanes as substrates is notable in comparison to
other common methods.®* In addition, these substrates are some of the most complex that have
been used in either Jacobsen’s HDA reaction or DDQ oxidation and probes their limits both
electronically and sterically.

This synthesis also describes difficulties in the decomposition prone vinylogous f-
dicarbonyl motif. An effective coupling strategy involved decreasing the reactivity of the
electrophile while increasing the reactivity of the nucleophile.

Preliminary work was conducted on the oxidative rearrangement of model systems in
preparation for the conversion of divergolide E to divergolides C and D. Subsequent work will
focus on applying the oxidative rearrangement to divergolide E as well as exploring the structure

activity relationship of these natural products.
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APPENDIX A: EXPERIMENTAL SECTION

Table of Contents

General experimental................ooiiiiiii 53
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NMR spectra

(final synthetic route)
(model studies)
(select unproductive routes)

General Experimental

Tetrahydrofuran and diethyl ether were distilled over sodium/benzophenone under

N2. Dichloromethane was distilled from CaH2 under N2. Acetone was dried over CaSOs, then
distilled under Ar over fresh CaSOs4 immediately before use. Benzene, acetonitrile, 1,2-
dichloroethane, and methanol were stored over 3 A MS. Diisopropylethylamine, triethylamine,
and 1,8-diazabicycloundec-7-ene were distilled from CaH2, and diisopropylamine from NaH.
Anhydrous dimethylsulfoxide, dimethylformamide, 1,4-dioxane, and pyridine were purchased

from Sigma Aldrich. LiCl was dried under high vacuum (4 mmHg) at 140 °C for 24 hours.
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Analytical TLC was performed on Merck pre-coated silica gel 60 F2s4 plates and visualized using
UV light (254 nm), anisaldehyde stain, and KMnOQ4 stain. Flash chromatography was performed
using SiliCycle SiliaFlash P60, 40-63um, 60 A silica gel. Reagent grade ethyl acetate, hexanes,
diethyl ether, and pentane were purchased from Fischer Scientific and used as received for
chromatography of larger scale reactions. HPLC grade solvent was used for workup and
chromatography of all late stage, small scale reactions to minimize the accumulation of grease.
All other reagents were purchased through Fischer Scientific or Sigma Aldrich and used as
received, unless noted otherwise. All reactions were performed in oven or flame dried glassware
under a positive pressure of inert gas (Ar or N2) unless noted otherwise.

Proton (*H) NMRs were recorded on Bruker Avance spectrometers at 300, 400, 600, and
700 MHz. Carbon (3*C) NMR were recorded on Bruker Avance spectrometers at 75, 100, 150,
and 176 MHz. The chemical shifts are recorded in parts per million (ppm) on the delta () scale,
using solvent peaks as the reference: 'H-NMR, CDCls = 7.26 ppm, benzene = 7.16 ppm; 3C-
NMR, CDCIs = 77.16 ppm. The coupling data are reported as follows: s = singlet; d = doublet; t
= triplet; g = quartet; quint = quintet; br = broad; app = apparent. Infrared spectra were collected
on a Nicolet IR200 FT-IR spectrometer using NaCl plates. Optical rotations [a]l = 100a/cl
were measured on a Perkin-Elmer 241 polarimeter with a sodium lamp (589 nm, D) at ambient
temperature (T in °C) with a 1 dm path length (I) cell. Concentration (c) is expressed in g/100
mL. High and low resolution mass spectra were collected on one of the following: Q-Tof Ultima
API, Micromass UK Limited; Q-Exactive, Thermo Scientific, LCMS-2020, Shimadzu

Instrument.
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Final Synthetic Route: Synthesis of Aldehyde 4-6

A)O (S)-1-((R)-Oxiran-2-yl)prop-2-en-1-ol (4-7)

" Titanium tetraisopropoxide (2.82 mL, 271 ¢g, 954 mmol) and L-(+)-
diisopropyltartrate (2.60 mL, 2.90 g, 12.4 mmol) were added sequentially via syringe to a stirred
suspension of CH2Cl (96 mL) and powdered 4A MS (3.23 g) at —35 °C under Ar. After stirring
30 min, penta-1,4-dien-3-ol (8.09 g, 96.1 mmol) was added dropwise followed by cumene
hydroperoxide (80%, 35.5 mL, 36.6 g, 192 mmol). The reaction was stirred for 36 h at —-35 °C,
then saturated aqueous Na2SO4 (8 mL) and Et2O (80 mL) were added. The mixture was warmed
to rt and stirred 3 h. The resulting slurry was filtered through a pad of Celite using a fritted
funnel and carefully concentrated in vacuo (no high wvacuum). Excess cumene
hydroperoxide/alcohol were removed by flash chromatography (5% to 30 % Et20 in CH2Cl2) to
yield 4-7 as a single enantiomer (5.70 g, 60 %, e.e. >99%, confirmed by the following Mosher
ester analysis®!) contaminated with L-(+)-diisopropyltartrate. If desired, the epoxide can be

further purified by Kugelrohr distillation (130 °C, 12 mmHg).

'H NMR (CDCls, 400 MHz): § 5.84 (ddd, J = 17.2, 10.4, 6.4 Hz, 1H), 5.38 (dt, J = 17.2, 0.8 Hz,

1H), 5.26 (dt, J = 10.4, 1.2 Hz, 1H), 4.33-4.32 (m, 1H), 3.09 (app g, J = 3.2 Hz, 1H), 2.80 (dd, J
= 2.8, 4.8 Hz, 1H), 2.75 (dd, J = 4.0, 4.8 Hz, 1H), 2.19 (br s, 1H).

13C-NMR (CDCls, 100 MHz): 6 135.6, 117.7, 70.3, 54.0, 43.6

Optical Rotation: [a]1® = + 62.3 (c = 0.92, CHCl3)

These data are consistent with literature values. 48 %
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o (S)-1-((R)-Oxiran-2-yhallyl-(S or R)-3,3,3-trifluoro-2-methoxy-2-

\ H
ey (S)CF
DZ\O& ’

H PH OMe

© phenylpropanoate (S1)
H (0]

M\O)KQC& Pyridine (25 pL, 25 mg, 0.31 mmol) was added via syringe to a 1 dram vial
H MeO Ph

o

containing 4-7 (10 mg, 0.10 mmol) and CH2Cl2 (1 mL) under ambient air. Either
[(S)-(+)]- or [(R)-(-)]-a-methoxy-a-(trifluoromethyl)phenylacetyl chloride (MTPA-CI) (58 uL,
78 mg, 0.19 mmol) was added via syringe, then the reaction capped and stirred at rt for 2 h. The
reaction was quenched with H20 and extracted three times with Et2O. The combined organic
layer was dried over Na2SOas then concentrated in vacuo. NMR analysis of the crude product
revealed diastereomerically pure S1 (ee >99%), confirmed to be the desired stereoisomer after
purification by flash chromatography (20% ethyl acetate in hexanes) and analysis using the
advanced Mosher method (8S — 6R).%!

'H-NMR ((R)-Mosher Ester, CDCls, 400 MHz): & 7.62-7.37 (m, 5H), 5.85 (ddd, J = 17.2, 10.4,

7.2 Hz, 1H), 5.53 (dd, J = 6.8, 4.0 Hz, 1H), 5.48 (d, J = 17.2 Hz, 1H), 5.39 (d, J = 10.4 Hz, 1H),
3.53 (s, 3H), 3.07 (app g, J = 3.6 Hz, 1H), 2.70 (dd, J = 4.8, 4.4 Hz, 1H), 2.59 (dd, J = 4.8, 2.4
Hz, 1H).

'H-NMR ((S)-Mosher Ester, CDCls, 400 MHz): § 7.51-7.37 (m, 5H), 5.76 (ddd, J = 17.2, 10.4,

6.8 Hz, 1H), 5.57 (dd, J = 6.8, 3.6 Hz, 1H), 5.37 (d, J = 17.2 Hz, 1H), 5.32 (d, J = 10.4 Hz, 1H),
3.54 (s, 3H), 3.15 (app g, J = 3.6 Hz, 1H), 2.75 (t, J = 5.2 Hz, 1H), 2.70 (dd, J = 4.8, 2.4 Hz,
1H).

Table 2 Mosher Ester Analysis of Epoxide S1 Using the Advanced Mosher Method (8S — 6R)

H# & (S)-MTPA ester & (R)-MTPA ester A8 =38S -8R
2 5.759 5.834 -0.075

4 5.3755 5.4765 -0.101

5 5.325 5.387 -0.062

7 3.155 3.069 +0.086

8 2.754 2.695 +0.059

9 2.699 2.586 +0.113
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A)O (R)-2-((S)-1-((4-Methoxybenzyl)oxy)allyl)oxirane (S2)

OPMB

Preparation of 1-(bromomethyl)-4-methoxybenzene (PMBBI):** PBrs (2.0 mL, 5.9 g,

22 mmol) was added via syringe to a solution of (4-methoxyphenyl)methanol (6.00 g, 43.4
mmol) in Et2O (50 mL) at 0 °C under N2. The reaction was stirred at 0 °C for 2 h then was
poured into saturated aqueous NaHCOs at 0 °C. The organic layer was washed twice with
saturated aqueous NaHCOs3 and brine, then was dried over MgSOs, filtered, and concentrated in
vacuo to yield the title compound (8.34 g, 96%), which was used immediately.

(R)-2-((S)-1-((4-Methoxybenzyl)oxy)allyl)oxirane (S2): Freshly prepared PMBBr (10.9 g, 54.5

mmol) was added via syringe to a solution of crude epoxide 4-7 (3.17 g, 31.6 mmol,
contaminated with L-(+)-diisopropyltartrate), tetrabutylammonium iodide (0.21g, 0.569 mmol),
and THF (85 mL) at O °C under Ar. In a separate round bottom flask under Ar, NaH (60 % w/w
in mineral oil, 2.03 g, 50.6 mmol) was washed three times with dry hexanes (stored over 4A MS)
using syringes, then dried under high vacuum. The NaH was quickly added as a solid to the
reaction flask in several small portions under a positive flow of Ar. The reaction was warmed to
rt and stirred overnight. The mixture was cooled to 0 °C, diluted with Et20, and carefully
quenched by dropwise addition of H20. The organic layer was washed with H20, saturated
aqueous NH4CI, and twice with brine, then was dried over MgSOs, filtered, and concentrated in
vacuo. The crude material was purified by flash chromatography (20 % Et20 in hexanes) to yield
compound S2 (5.88 g, 84 %) as a clear liquid.

IH-NMR (CDCls, 300 MHz): § 7.26 (d, J = 8.4 Hz, 2H), 6.88 (d, J = 8.4 Hz, 2H), 5.82 (m, 1H),

5.37 (s, 1H), 5.32 (d, J = 6.6 Hz, 1H), 457 (d, J = 11.4 Hz, 1H), 4.40 (d, J = 11.4 Hz, 1H), 3.81
(s, 3H), 3.78 (dd, J = 7.5, 4.5 Hz, 1H), 3.06 (dt, J = 4.2, 3.0 Hz, 1H), 2.77 (app t, J = 5.1, 1H),

2.66 (dd, J = 5.4, 2.7 Hz, 1H)
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13C-NMR (CDCls, 75 MHz): § 159.4, 134.8, 130.4, 129.5, 119.5, 114.0, 79.2, 70.5, 55.4, 53.4,

45.0

Optical Rotation: [a]fy = + 30.5 (¢ = 1.52, CHCl3)

These data are consistent with literature values.**

No (R)-2-((S)-1-((4-Methoxybenzyl)oxy)-3-methylbut-2-en-1-yl)oxirane (4-8)
2

OPMB

Reaction apparatus:

Ace glass #25 thick-walled, threaded tube. The screw cap,
containing a threaded hole, was attached to a valve. The valve
was connected to a 3-way glass stopcock, via Nalgene tubing.
One line of the 3-way stopcock was attached to a high vacuum
line while the other was attached to a lecture bottle of
isobutylene.

Reaction procedure: Warning — this reaction generates

pressure and the proper glassware must be used behind a blast

shield and with proper precautions upon opening the vessel.

Hoveyda-Grubbs second generation metathesis catalyst (0.124 g, 0.198 mmol, 1 mol %) was
added as a solid to compound S2 (4.36 g, 19.8 mmol) in the Ace glass #25 reaction vessel. The
tube was capped, placed under high vacuum, then cooled to —78 °C. Isobutylene (~190 mL at —
78 °C) was condensed into the tube by alternating the stopcock between the vacuum and
isobutylene lecture bottle. The valve was closed and the reaction vessel was warmed to rt behind
a blast shield. The reaction was further warmed to 40 °C in an oil bath and stirred 24 h. An

additional 1 mol % of Hoveyda-Grubbs second generation catalyst (0.124 g, 0.198 mmol) was
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added as a solid to the reaction at —78 °C, then warmed to 40 °C and stirred 24 h. This step was
repeated once more followed by addition of DMSO (6.3 mL, 7.0 g, 89.1 mmol). The reaction
was stirred 12 h at rt, cooled to —78 °C, and diluted with hexanes (~400 mL). The mixture was
warmed to rt then was directly purified by flash chromatography (10% to 30% EtOAc in
hexanes) to yield 4-8 (4.09 g, 83%) as a clear oil.

IR (cm™, neat): 3050, 2988, 1675, 1612, 1513, 1463, 1301, 1248, 1173, 1073, 1035, 927, 886,

824

'H-NMR (CDCls, 300 MHz): § 7.25 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 5.17 (dt, J =

9.0, 1.2 Hz, 1H), 4.53 (d, J = 11.4 Hz, 1H), 4.36 (d, J = 11.4 Hz, 1H), 4.10 (dd, J = 9.0, 3.9 Hz,
1H), 3.80 (s, 3H), 3.05 (dt, J = 4.2, 2.7 Hz, 1H), 2.75 (dd, J = 5.1, 3.9 Hz, 1H), 2.65 (dd, J = 5.4,
2.7 Hz, 1H), 1.79 (d, J = 1.2 Hz, 3H), 1.63 (d, J = 1.2 Hz, 3H)

13C-NMR (CDCls, 100 MHz): & = 159.1, 138.9, 130.6, 129.3, 121.5, 113.8, 74.0, 69.7, 55.3,

53.7, 44.7, 26.0, 18.5
MS: HRMS (ESI+) m/z calcd for C1aH1702 [M — OCHs]* 217.1246, found 217.1229

Optical Rotation: [a]i® =+ 35.1 (¢ = 1.13, CHCls)

OH  (2R,3S)-3-((4-methoxybenzyl)oxy)-5-methylhex-4-ene-1,2-diol (S3)
WA%H KOH (2.46 g, 43.8 mmol) was added as a solid in one portion to compound 4-8
(2.72 g, 10.9 mmol) in DMSO:H20 (1:1 v/v, 55 mL) at rt under ambient atmosphere. The
reaction was stirred for 5 min at rt then was warmed to 75 °C and stirred for 4 h. The reaction
was cooled to rt and poured into 0.1 M aqueous HCI (500 mL). The aqueous layer was extracted
six times with EtOAc. The combined organic layer was dried over MgSQs, filtered, and

concentrated in vacuo. The crude material was purified by flash chromatography (10% EtOAc in

59



hexanes to 30% hexanes in EtOAc) to yield diol S3 (2.67 g, 92%) as a viscous liquid which
solidified to a white solid upon storage in the freezer.

IR (cm™, neat): 3400, 3154, 2913, 1612, 1513, 1443, 1248, 1174, 1035, 820, 650

'H-NMR (CDCls, 300 MHz): § 7.22 (d, J = 8.7 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 5.17 (dt, J =

9.3, 1.2 Hz, 1H), 4.53 (d, J = 11.4 Hz, 1H), 4.26 (d, J = 11.4 Hz, 1H), 4.21 (dd, J = 9.3, 5.1 Hz,
1H), 3.80 (s, 3H), 3.80-3.56 (m, 3H), 2.39 (br s, 2H), 1.82 (d, J = 0.9 Hz, 3H), 1.67 (d, J = 0.9
Hz, 3H)

13C-NMR (CDCls, 75 MHz): § 159.4, 139.9, 130.4, 129.5, 122.2, 114.0, 77.4, 73.5, 70.0, 63.7,

55.4, 26.2, 18.7
MS: HRMS (ESI) m/z calcd for CisH2304 [M+H]* 267.1591, found 267.1583

Optical Rotation: [a]L’ = + 44.9 (¢ = 0.68, CHCl=)

Melting Point Range: 28-30 °C

Ho (S)-2-((4-methoxybenzyl)oxy)-4-methylpent-3-enal (4-6)
= o

OFM8 " NalOs (2.15 g, 10.0 mmol) was added as a solid in one portion to a solution of diol

S3 (2.23 g, 8.37 mmol) in THF:H20 (0.75:1 v/v, 110 mL) at O °C under ambient atmosphere.
After 5 min the solution was warmed to rt and stirred 2 h. The reaction mixture was diluted with
H20 and extracted four times with Et20:hexanes (9:1). The combined organic layer was washed
with H20:brine (1:1), dried over Na2SOa, concentrated in vacuo, then left on the high vacuum 30
min to yield aldehyde 4-6 (1.94 g, 99%) which was immediately used in the next step without

further purification.
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'H-NMR (CDCls, 400 MHz): & 9.52 (d, J = 2.0 Hz, 1H), 7.28 (d, J = 8.8 Hz, 2H), 6.89 (d, J =

8.8 Hz, 2H), 5.12 (dt, J = 8.8, 1.6 Hz, 1H), 4.58 (d, J = 11.6 Hz, 1H), 4.51-4.46 (m, 2H), 3.82 (s,
3H), 1.83 (s, 3H), 1.71 (s, 3H)

Optical Rotation: [a]’ = + 124 (c = 1.00, CHCls)

Final Synthetic Route: Synthesis of Alkyne 4-18

T8S0” " oH  3-((tert-Butyldimethylsilyl)oxy)propan-1-ol (S4)

Tert-butyldimethylsilyl chloride (31.7 g, 210 mmol) in CH2Cl2 (84 mL) was added to propane-
1,3-diol (16 g, 210 mmol), EtsN (29.3 mL, 21.3 g, 210 mmol), and CH2Cl2 (630 mL) at rt under
Ar. The reaction was stirred for 17 h then was washed with 10% aqueous NaHCO3, H20, then
brine. The organic layer was dried over Na2SO4 and concentrated in vacuo. The crude material
was purified by flash chromatography (0% to 30% EtOAc in hexanes) to yield the mono-
protected product S4 (29.8 g, 75%) contaminated with a small amount of the double TBS

protected material.

IH-NMR (CDCls, 400 MHz): § 3.85-3.78 (m, 4H), 2.56 (t, J = 5.6 Hz, 1H), 1.77 (quint, J = 5.6
Hz, 2H), 0.90 (s, 9H), 0.07 (s, 6H)

These data are consistent with literature values.®®

8807 "1 tert-Butyl(3-iodopropoxy)dimethylsilane (S5)
A three neck round bottom flask was equipped with a septum, dropping funnel, and Ar inlet. The
flask was charged with PPhs (22.6 g, 86.2 mmol) and CH2Cl2 (215 mL) and placed under Ar.

Imidazole (7.33 g, 108 mmol) then 12 (23.7 g, 93.3 mmol) were added as solids to the quickly
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stirring solution. To the reaction was slowly added S4 (13.7 g, 71.8 mmol) in CH2Cl2 (86 mL)
via the dropping funnel. The reaction was stirred 4 h in the dark, then was filtered and
concentrated in vacuo. The brown residue was extracted 3x with 20% EtOAc in hexanes. The
combined extracts were filtered through a plug of SiO2 gel and concentrated in vacuo to yield S5
(18.4 g, 85%). The crude product was used in the next step without further purification.

IH-NMR (CDCls, 400 MHz): & 3.67 (t, J = 5.6 Hz, 2H), 3.28 (t, J = 6.8 Hz, 2H), 1.99 (quint, J =

6.4 Hz, 2H), 0.90 (s, 9H), 0.07 (s, 6H)

These data are consistent with literature values.®®

QT8S  (R)-5-((tert-Butyldimethylsilyl)oxy)-2-ethyl-N-((1S,2S)-1-hydroxy-1-

""- vah phenylpropan-2-yl)-N-methylpentanamide (S6)

. oH A three-neck round bottom flask was equipped with a septum, thermometer, and Ar
inlet. Dry LiCl was added and the flask was placed under Ar. THF (68 mL) was added followed
by diisopropylamine (17.9 mL, 12.9 g, 127 mmol). The reaction was cooled to —78 °C and n-
butyllithium (1.6 M in hexanes, 74.5 mL, 119 mmol) was added slowly via syringe. The mixture
was warmed to rt, stirred 10 min, then cooled back to —78 °C. Compound 4-16% (13.4 g, 56.8
mmol) in THF (180 mL) at 0 °C was added via cannula over 30 min. The reaction was stirred 1.5
h at —78 °C then warmed to 0 °C and stirred 30 min. S5 (25.6 g, 85.1 mmol) in THF (350 mL) at
0 °C was added via cannula over 1.5 h. The reaction was stirred 3 h then was quenched with
saturated aqueous NHi4Cl. The aqueous layer was extracted three times with EtOAc. The
combined organic layer was dried over MgSQzu, filtered, and concentrated in vacuo. Hexanes (~
400 mL) was added and the white precipitate that formed was filtered out. The solvent was

removed in vacuo and the crude material was purified by flash chromatography (5% EtOAc in
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hexanes to 20% hexanes in EtOAC) to yield compound S6 (21.3 g, 92%) with a diastereomeric
ratio of 97:3 determined through the following conversion to the oxazolium triflate derivative.%

'H-NMR (CDCls, 400 MHz, 5:1 rotamer ratio, major rotamer): & 7.36-7.22 (m, 5H), 4.61 (t, J =

7.2 Hz, 1H), 4.41 (br's, 1H), 3.58 (m, 2H), 2.85 (s, 3H), 2.52 (tt, J = 8.4, 5.6 Hz, 1H), 1.70-1.33
(m, 6H), 1.15 (d, J = 6.8 Hz, 3H), 0.88 (m, 12H), 0.03 (s, 6H)

1I3C-NMR (CDCls, 100 MHz, asterisk denotes minor rotamer peaks): & 178.6, 142.8, 128.9*,

128.5%, 128.4, 127.6, 127.1*, 126.4, 77.4, 76.5, 63.2, 43.7, 30.6, 29.0, 26.1, 26.1, 26.0, 18.5,
14.7,12.0, 5.2

Optical Rotation: [a]4! = + 53.4 (c = 1.57, CHCl3)

These data are consistent with literature values.5®

TBSO (4S,5R)-2-((R)-6-((tert-butyldimethylsilyl)oxy)hexan-3-yl)-3,4-dimethyl-5-
\o.. phenyl-4,5-dihydrooxazol-3-iumtrifluoromethane sulfonate®
S} (0]

OTf/%/\E)"'Ph To a solution of compound S6 (20 mg, 49 umol) in CH2Cl2 (1.2 mL) at 0 °C under
Ar, was added pyridine (12 pL, 12 mg, 150 pumol) followed by trifluoromethanesulfonic
anhydride (17 pL, 27 mg, 98 umol) via syringe. The reaction was stirred 2 min at 0 °C then was
concentrated in vacuo at rt and placed under high vacuum for 1 h at rt. NMR of the crude

mixture revealed the title compound with a 97:3 diastereomeric ratio.

'H-NMR (CDCIls, 300 MHz, asterisk denotes minor diastereomer): § 7.44-7.19 (m, 5H +

pyridine), 6.50 (d, J = 10.2 Hz, 1H), 5.09 (dg, J = 10.2, 6.9 Hz, 1H), 3.68-3.55 (m, 1.95 H), 3.48
(s, 3H), 3.05 (quint, J = 6.9 Hz, 0.97 H), 2.94 (br s, 0.03 H)*, 1.93-1.77 (m, 3.89 H), 1.64-1.55
(m, 1.97 H), 1.39 (m, 0.1 H)*, 1.06 (t, J = 7.2 Hz, 3H), 0.97 (d, J = 6.9 Hz, 2.96 H), 0.87 (s,

0.3H)*, 0.83 (s, 8.75 H), 0.03 (s, 0.12 H)*, 0.00 (s, 5.72 H)
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0TBS  (R)-5-((tert-Butyldimethylsilyl)oxy)-2-ethylpentan-1-ol (S7)
.

HO
funnel containing ammonia-borane complex (90%, 3.20 g, 93.2 mmol). The reaction flask was

A two-neck round bottom flask was equipped with a septum and powder addition

placed under N2 then charged with diisopropylamine (13.7 mL, 9.90 g, 97.9 mmol) and THF
(100 mL). The flask was cooled to —78 °C and n-butyllithium (1.6 M in hexanes, 56.8 mL, 90.9
mmol) was added dropwise via syringe. The reaction was stirred for 10 min at —78 °C, warmed
to 0 °C and stirred 10 min. Ammonia-borane complex from the powder addition funnel was
added slowly at 0 °C and the reaction was warmed to rt. After stirring 30 min at rt, the powder
addition funnel was replaced with a liquid addition funnel under a positive pressure of N2. The
reaction was cooled to 0 °C and compound S6 (9.5 g, 23.3 mmol) in THF (160 mL) was added
via the liquid addition funnel. The reaction was warmed to rt and stirred 3 h. Saturated aqueous
NH4Cl was added and the mixture was stirred for 30 min. The aqueous layer was extracted three
times with Et2O. The combined organic layer was washed with brine, dried over Na2SOs, and
concentrated in vacuo. The crude material was purified by flash chromatography (10% to 50%
EtOAc in hexanes) to yield alcohol S7 (5.01 g, 87%) as a clear oil.

'H-NMR (CDCls, 400 MHz): & 3.60 (t, J = 6.4 Hz, 2H), 3.54 (br d, J = 4.0 Hz, 2H), 1.57-1.50

(m, 2H), 1.46-1.25 (m, 6H), 0.89 (m, 12H), 0.04 (s, 6H)

13C-NMR (CDCls, 100 MHz): 6 65.3, 63.5, 41.8, 29.9, 26.5, 26.0, 23.5, 18.4, 11.1, -5.3

Optical Rotation: [a]4! =+ 0.65 (¢ = 1.38, CHCl3)

These data are consistent with literature values.®®

OTBS  (R)-5-((tert-Butyldimethylsilyl)oxy)-2-ethylpentanal (4-17)%°

EtsN (28.3 mL, 20.8 g, 203 mmol) was added via syringe to a solution of alcohol S7
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(5.01 g, 20.3 mmol), dimethylsulfoxide (28.9 mL), and CH2Cl2 (60 mL) at 0 °C under N2. Sulfur
trioxide pyridine complex, technical grade (12.9 g, 81.3 mmol) was added as a solid and the
reaction was stirred for 2.5 h at 0 °C. The reaction was quenched with saturated aqueous
NaHCOs:H20 (3:5). The aqueous layer was extracted three times with Et2O. The combined
organic layer was dried over Na2SO4 and concentrated in vacuo. The crude material was purified
by flash chromatography (0% to 10% EtOAc in hexanes) to yield aldehyde 4-17 (4.40 g, 89%) as
a clear oil.

IH-NMR (CDCls, 400 MHz): 5 9.61 (d, J = 2.8 Hz, 1H), 3.64 (t, J = 6.4 Hz, 2 H), 2.23 (m, 1H),

1.76-1.64 (m, 2H), 1.61-1.50 (m, 4H), 0.95 (t, J = 7.6 Hz, 3H), 0.92 (s, 9H), 0.07 (s, 6H)

13C-NMR (CDCls, 100 MHz): 6 205.5, 62.8, 53.0, 30.1, 25.9, 24.7, 21.8, 18.3, 11.4, -5.3

Optical Rotation: [a]L® =—0.93 (c = 2.79, CHCl3)

ot8s  (R)-tert-butyl((4-ethylhex-5-yn-1-yl)oxy)dimethylsilane (4-18)

A solution of 2.29 M NaOMe was freshly prepared by adding Na (1.58 g) to MeOH

(30 mL) under N2 at 0 °C, followed by stirring 2 h at rt. The 2.29 M NaOMe solution
(22.7 mL, 51.9 mmol) was slowly added via syringe to quickly stirring Ohira—Bestmann
reagent®® (10.5 g, 54.6 mmol) in THF (180 mL) at —78 °C, under N. The reaction was stirred 15
min then aldehyde 4-17 (6.68 g, 27.3 mmol) in THF (120 mL) at —78 °C was added via cannula
over 1 h. The reaction was allowed to warm slowly to —40 °C over ~1.5 h then was quenched
with saturated aqueous NH4Cl. The aqueous layer was extracted 3x with Et2O. The combined
organic layer was washed with brine, dried over Na2SOa, and concentrated in vacuo. The crude
material was purified by flash column (0% to 5% Et20 in hexanes) to yield alkyne 4-18 (4.86 g,

74%) as a clear oil.
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IR (cm, neat): 3312, 2113, 1729, 1462, 1386, 1361, 1254, 1099, 969, 836, 775, 628

'H-NMR (CDCls, 300 MHz): & 3.63 (t, J = 6.0 Hz, 2H), 2.33-2.23 (m, 1H), 2.04 (d, J = 2.4 Hz,

1H), 1.81-1.38 (m, 6H), 1.01 (t, J = 7.5 Hz, 3H), 0.89 (s, 9H), 0.05 (s, 6H)

13C-NMR (CDCls, 100 MHz): & 87.8, 69.2, 63.0, 32.9, 30.8, 30.5, 28.0, 26.0, 18.4, 11.6, -5.3

MS: HRMS (ESI+) m/z calcd for C1aH260Si [M+H]* 241.1943, found 241.1963

Optical Rotation: [a]L’ =—6.94 (c = 1.80, CHCl=)

Final Synthetic Route: Synthesis of Diene 4-3

TBSO, (4S,5S,8R,E)-11-((tert-Butyldimethylsilyl)oxy)-8-ethyl-4-((4-

methoxybenzyl)oxy)-2-methylundeca-2,6-dien-5-ol (4-19):

-1OH

. Alkyne 4-18 (1.90 g, 7.90 mmol) in CH2Cl2 (24 mL) was added to Cp2Zr(H)CI

(2.24 g, 8.69 mmol), prepared according to literature,* under Ar, at rt, wrapped in
Al foil. The reaction was stirred 10 min until the mixture was homogeneous, then was cooled to
—65 °C. Me2Zn (1.2 M in toluene, 9.2 mL, 11 mmol) was added dropwise (0.17 mL/min). The
reaction was cooled to —78 °C, followed by addition of aldehyde 4-6 (1.48 g, 6.32 mmol) in
CH2Cl2 (24 mL) dropwise (0.2-0.3 mL/min). The reaction was allowed to slowly warm to 0 °C
over 3 h then was poured into ice cold saturated aqueous NaHCOs. The aqueous layer was
extracted three times with Et2O. The combined organic extracts were washed with saturated
aqueous NH4Cl and brine, then were dried over Na2SO4 and filtered through a plug of silica gel

(eluted with 30% EtOAcC in hexanes). The eluent was concentrated in vacuo to yield the crude

product 4-19 (2.38 g, 79%, dr = 4:1) contaminated with the alkene byproduct of alkyne 4-18,
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which was stored and used in the next step without further purification. The stereochemistry was

confirmed by the following Mosher ester analysis.®!

(4S,5S,8R,E)-11-((tert-Butyldimethylsilyl)oxy)-8-ethyl-4-((4-
methoxybenzyl)oxy)-2-methylundeca-2,6-dien-5-yl-(S or R)-3,3,3-
trifluoro-2-methoxy-2-phenylpropanoate (S8)

Pyridine (3.0 pL, 3.0 mg, 38 umol) was added via syringe to 4-19 (0.7 mg,
1.5 pmol) in CDCls (50 pL) in a small vial under ambient air. Either [(S)-

(H)] or [(R)-(-)]-a-methoxy-a-(trifluoromethyl)phenylacetyl chloride (3.0

uL, 4.1 mg, 16 pmol) was added via syringe. The mixture was stirred at rt
for 6 h then CDCI3 (~0.6 mL) was added. *H NMR of the crude material was acquired for both
the (R)- and (S)-Mosher esters and confirmed the presence of the desired diastereomer.

IH-NMR ((S)-Mosher Ester, CDClz, 400 MHz)

[aromatic hydrogens obscured by MTPA, pyridine] — & 7.16 (d, J = 8.8 Hz, 2H), 6.80 (d, J = 8.4
Hz, 2H), 5.47 (m, 1H), 5.47 (m, 1H), 5.16 (dd, J = 15.6, 8.4 Hz, 1H), 5.00 (d, J = 10.0 Hz, 1H),
450 (d, J = 11.6 Hz, 1H), 4.25 (d, J = 11.6 Hz, 1H), 4.21 (t, J = 9.2 Hz, 1H), 3.78 (s, 3H), —
[hydrogens obscured by MTPA] — 1.78-1.77 (m, 1H), 1.74 (s, 3H), 1.59 (s, 3H), 1.40-1.03 (m,
6H), 0.872 (s, 9H), 0.76 (t, J = 7.6 Hz, 3H), 0.02 (s, 6H).

'H-NMR (((R)-Mosher Ester, CDCls, 400 MHz)

[aromatic hydrogens obscured by MTPA, pyridine] — 6 7.02 (d, J = 8.4 Hz, 2H), 6.75 (d, J = 8.4
Hz, 2H), 5.53 (dd, J = 15.2, 9.2 Hz, 1H), 5.49 (t, J = 8.4 Hz, 1H), 5.30 (dd, J = 15.6, 8.8 Hz,

1H), 4.95 (d, J = 9.6 Hz, 1H), 4.39 (d, J = 11.6 Hz, 1H), 4.15 (d, J = 11.6 Hz, 1H), 4.12 (dd, J =
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9.2, 8.0 Hz, 1H), 3.76 (s, 3H) — [hydrogens obscured by MTPA] — 1.81 (m, 1H), 1.71 (s, 3H),

1.54 (s, 3H), 1.40-1.01 (m, 6H), 0.86 (s, 9H), 0.75 (t, = 7.2 Hz, 3H), 0.01 (s, 6H).

Table 3 Mosher ester analysis of the S8 diastereomers using the advanced Mosher method

H# 8(S)-MTPA ester 6(R)-MTPA ester Ad =06S — R

oTBS 3 5.471 5.5355 ~0.0645

5 5.163 5.3025 -0.1395

oo < n 11 1.772 1.810 -0.038
26 9 4.206 4.1265 +0.0795

©§< o 7 45015 4.3875 +0.114
Hy Hg L He FoC” "ome 8 4.2485 4.1485 +0.1

He 6 5.0064 4.954 +0.0525

Allyl ((4S,5S,8R,E)-11-((tert-butyldimethylsilyl)oxy)-8-ethyl-4-((4-
methoxybenzyl)oxy)-2-methylundeca-2,6-dien-5-yl) carbonate (5-5)

“10Alloc

Anhydrous pyridine (7.0 mL, 6.8 g, 8.6 mmol) was added to crude alcohol 4-19

(3.73 g, 7.82 mmol) in THF (40 mL) at O °C under N2. Allyl chloroformate (8.3
mL, 9.4 g, 78 mmol) was added dropwise and the reaction was warmed to rt and stirred 2 h. The
reaction was quenched with 10% aqueous NaHCOs at 0 °C. The aqueous layer was extracted
three times with Et20. The combined organic layer was washed with saturated aqueous NH4Cl
and brine, then was dried over Na:SOs, and concentrated in vacuo. The crude product was
purified by three rounds of flash chromatography (5.5 inches SiO2, 2.5% to 10% EtOAc in
hexanes) to yield the desired, major diastereomer of 5-5 (3.00 g, 68% of total starting material,
85% of the major isomer) as a clear oil.

IR (cm™, neat): 2955, 2931, 2857, 1747, 1613, 1513, 1462, 1251, 1095, 836, 777

IH-NMR (CDCls, 500 MHz): & 7.22 (d, J = 9.0 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H), 5.93 (ddt, J =

16.5, 10.5, 5.5 Hz, 1H), 5.48 (dd, J = 15, 8.5 Hz, 1H), 5.36-5.28 (m, 2H), 5.23 (dd, J = 10.5, 1.0

Hz, 1H), 5.12 (t, J = 7.5 Hz, 1H), 5.05 (d, J = 10.0 Hz, 1H), 4.61 (dd, J = 5.5, 1.0 Hz, 2H), 4.53
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(d, J = 11.5 Hz, 1H), 4.31 (d, J = 11.5 Hz, 1H), 4.15 (dd, J = 9.5, 7.5 Hz, 1H), 3.80 (s, 3H), 3.54
(t, J = 5.5 Hz, 2H), 1.83 (m, 1H), 1.75 (d, J = 0.5 Hz, 3H), 1.60 (d, J = 0.5 Hz, 3H), 1.47-1.32
(m, 4H), 1.25-1.14 (m, 2H), 0.88 (s, 9H), 0.79 (t, J = 7.5 Hz, 3H), 0.03 (s, 6H)

13C-NMR (CDCls, 125 MHz): § 159.2, 154.7, 140.8, 138.8, 132.1, 131.1, 129.2, 124.7, 121.9,

118.6, 113.8, 81.0, 76.3, 69.7, 68.3, 63.4, 55.4, 44.5, 30.9, 30.6, 28.0, 26.1, 18.8, 18.5, 11.7, -5.2
MS: HRMS (ESI+) m/z calcd for Ca2Hs306Si [M+H]* 561.3606, found 561.3606

Optical Rotation: [a]3® = + 34.5 (¢ = 1.03, CHCl3)

HO, Allyl ((4S,5S,8R,E)-8-ethyl-11-hydroxy-4-((4-methoxybenzyl)oxy)-2-

methylundeca-2,6-dien-5-yl) carbonate (S9)

10Alloc

- NH4F (4.35 g, 117 mmol) was added to compound 5-5 (2.99 g, 5.34 mmol)

dissolved in MeOH (100 mL) at rt. The reaction was warmed to 55 °C and stirred
for 7.5 h. H20 was added and the aqueous layer was extracted twice with Et2O then once with
EtOAc. The combined organic layer was washed with brine, dried over MgSOs, filtered,
concentrated in vacuo, then was left on the high vacuum overnight to yield crude alcohol S9

(2.35 g, 98%).

IR (cm™, neat): 3443, 2933, 1746, 1612, 1513, 1250, 1036, 821, 787

'H-NMR (CDCls, 500 MHz): § 7.22 (d, J = 8.5 Hz, 2H), 6.85 (d, J = 8.5 Hz, 2H), 5.93 (ddt, J =

16.5, 11.0, 6.0 Hz, 1H), 5.49 (dd, J = 15.0, 8.5 Hz, 1H), 5.36-5.32 (m, 2H), 5.24 (d, J = 10.5 Hz,
1H), 5.12 (t, J = 7.5 Hz, 1H), 5.07 (d, J = 10.0 Hz, 1H), 4.61 (d, J = 5.5 Hz, 2H), 453 (d, J =
11.5 Hz, 1H), 4.31 (d, J = 11.5 Hz, 1H), 4.16 (dd, J = 9.5, 7.0 Hz, 1H), 3.80 (s, 3H), 3.57 (br s,
2H), 1.85 (qt, J = 9.5, 4.5 Hz, 1H), 1.76 (s, 3H), 1.61 (s, 3H), 1.51-1.36 (m, 4H), 1.27-1.18 (m,

2H), 1.18 (br s, 1H), 0.80 (t, J = 7.5 Hz, 3H)
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13C-NMR (CDCls, 125 MHz): § 159.2, 154.7, 140.4, 138.8, 132.1, 131.0, 129.3, 124.9, 121.8,

118.6, 113.8, 80.8, 76.1, 69.7, 68.4, 63.2, 55.4, 44.5, 30.9, 30.6, 28.0, 26.1, 18.8, 11.7
MS: HRMS (ESI+) m/z calcd for C2sHa206N [M+NH4]* 464.3007, found 464.3008

Optical Rotation: [a]3® = + 43.3 (¢ = 0.52, CHCl3)

Allyl ((4S,5S,6E,8R,11E)-8-ethyl-4-((4-methoxybenzyl)oxy)-2-methyl-13-
oxopentadeca-2,6,11-trien-5-yl) carbonate (6-9)

Oxidation

Dimethylsulfoxide (0.48 mL, 0.53 g, 6.8 mmol) in CH2Cl2 (5.3 mL) was added
dropwise (0.15 mL/min) to oxalyl chloride (248 pL, 0.427 g, 3.38 mmol) in CH2Cl2 (11.8 mL) at
—78 °C under N2. The reaction was stirred 10 min at —78 °C then alcohol S9 (1.26 g, 2.82 mmol)
in CH2Cl2 (3.7 mL) was added dropwise (0.12 mL/min). The reaction was stirred for 1 h at —78
°C followed by dropwise addition (0.03 mL/min) of EtsN (1.18 mL, 0.856 g, 8.46 mmol). The
mixture was warmed slowly to rt in a glass pyrex container over 2 h, then was quenched with
H20. The aqueous layer was extracted three times with CH2Cl2. The combined organic extracts
were washed twice with saturated aqueous NH4Cl, once with brine, dried over Na2SOa, then
concentrated in vacuo to yield the crude aldehyde (1.27 g).

HWE reaction

EtC(O)CH2P(0)(OMe)2*® (0.975 g, 5.42 mmol) in MeCN (2 mL) was added to a suspension of
LiCl (0.23 g, 5.4 mmol) and MeCN (27 mL) under N2 at rt. A solution of 1,8-diazabicycloundec-
7-ene (0.619 g, 4.06 mmol) in MeCN (2 mL) was added and the reaction was stirred 30 min.
Crude aldehyde from the above oxidation was dissolved in MeCN (1.5 mL) then was added to

the reaction. After stirring for 2 h at rt, H2O was added. The aqueous layer was extracted three
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times with Et2O then once with EtOAc. The combined organic layer was washed with saturated
aqueous NH4CI, brine, dried over MgSOa, filtered, and concentrated in vacuo. The crude
material was purified by flash chromatography (2.5% to 30% EtOAc in hexanes) to yield enone
6-9 (1.09 g, 78% over 2 steps) as a clear oil.

IR (cm™, neat): 2965, 2933, 2880, 1746, 1673, 1513, 1250, 1035, 822, 788

IH-NMR (CDCls, 500 MHz): & 7.22 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H), 6.76 (dt, J =

16.0, 7.0 Hz, 1H), 6.05 (d, J = 16.0 Hz, 1H), 5.92 (ddt, J = 16.0, 10.5, 5.5 Hz, 1H), 5.47 (dd, J =
15.5, 9.0 Hz, 1H), 5.37-5.32 (m, 2H), 5.24 (dd, J = 10.5, 1.0 Hz, 1H), 5.13 (t, J = 7.0 Hz, 1H),
5.07 (d, J = 9.5 Hz, 1H), 4.61 (d, J = 5.5 Hz, 2H), 4.53 (d, J = 11.5 Hz, 1H), 4.31 (d, J = 12.0 Hz,
1H), 4.17 (dd, J = 9.5, 7.0 Hz, 1H), 3.80 (s, 3H), 2.53 (g, J = 7.5 Hz, 2H), 2.17-2.10 (m, 1H),
2.02 (dg, J = 16.5, 8.0 Hz, 1H), 1.86 (qt, J = 9.0, 4.5 Hz, 1H), 1.75 (s, 3H), 1.61 (s, 3H), 1.53-
1.47 (m, 1H), 1.43-1.30 (m, 2H), 1.29-1.20 (m, 1H), 1.09 (t, J = 7.0 Hz, 3H), 0.80 (t, = 7.5 Hz,
3H)

13C-NMR (CDCls, 125 MHz): § 201.1, 159.2, 154.6, 146.9, 139.7, 138.9, 132.0, 130.9, 130.2,

129.3, 125.5, 121.8, 118.7, 113.8, 80.7, 76.0, 69.7, 68.4, 55.4, 44.3, 33.4, 33.2, 30.2, 28.0, 26.2,
18.8,11.7, 8.3
MS: HRMS (ESI+) m/z caled for CsoHasOs [M+H]* 499.3054, found 499.3052

Optical Rotation: [a]3® = + 26.8 (¢ = 0.56, CHCl3)

Allyl ((4S,5S,6E,8R,11E)-8-ethyl-4-hydroxy-2-methyl-13-oxopentadeca-
2,6,11-trien-5-yl) carbonate (S10)
To a solution of 6-9 (1.97 g, 3.95 mmol) in CH2CI2:0.1 M pH 7 sodium

"OAlloc

OH phosphate buffer (18:1, 47 mL) at 0 °C was added 2,3-dichloro-5,6-dicyano-p-

71



benzoquinone (1.17 g, 5.14 mmol) slowly as a solid. The reaction was warmed to rt and stirred
for 1 h. The crude mixture was directly loaded onto a silica gel column with a top layer of
MgSOa:sand (1:1, 0.5 inches). Elution with 5% to 30% EtOAc in hexanes yielded compound
S10 (1.45 g, 97%), that was immediately reprotected in the next step to prevent cyclization of the
secondary alcohol with the allyl carbonate protecting group.

IR (cm™, neat): 3466, 2969, 2931, 2880, 1746, 1672, 1255, 975

!H-NMR (CDCls, 500 MHz): & 6.77 (dt, J = 15.5, 6.5 Hz, 1H), 6.06 (d, J = 16.0 Hz, 1H), 5.93

(ddt, J = 16.5, 11.0, 6.0 Hz, 1H), 5.53 (dd, J = 15.5, 9.0 Hz, 1H), 5.37-5.31 (m, 2H), 5.26 (d, J =
10.5 Hz, 1H), 5.14 (d, J = 9.0 Hz, 1H), 4.95 (t, J = 7.5 Hz, 1H), 4.63-4.62 (m, 2H), 4.42 (t, J =
8.5 Hz, 1H), 2.54 (q, J = 7.0 Hz, 2H), 2.19-2.12 (m, 1H), 2.04 (dg, J = 15.5, 7.5 Hz, 1H), 1.98
(br s, 1H), 1.89 (qt, J = 9.0, 4.5 Hz, 1H), 1.72 (s, 3H), 1.70 (s, 3H), 1.56-1.49 (m, 1H), 1.45-1.32
(m, 2H), 1.29-1.22 (m, 1H), 1.09 (t, J = 7.5 Hz, 3H), 0.81 (t, J = 7.5 Hz, 3H)

13C-NMR (CDCls, 125 MHz): § 201.1, 154.6, 146.7, 140.8, 138.9, 131.8, 130.2, 125.3, 122.7,

119.0, 82.5, 70.0, 68.6, 44.3, 33.5, 33.2, 30.2, 27.9, 26.1, 18.8, 11.7, 8.3
MS: HRMS (ESI+) m/z calcd for C22H3sOsN [M+NH4]*" 396.2745, found 396.2752

Optical Rotation: [a]%® = + 35.3 (¢ = 0.34, CHCl»)

Allyl ((4S,5S,6E,8R,11E)-8-ethyl-2-methyl-13-o0xo0-4-((tetrahydro-2H-pyran-
2-yl)oxy)pentadeca-2,6,11-trien-5-yl) carbonate (6-10)

To a solution of alcohol S10 (1.51 g, 3.99 mmol) in 1,2-dichloroethane (28 mL)

under N2 was added 3,4-dihydro-2H-pyran (0.91 mL, 0.84 g, 10 mmol).
Pyridinium p-toluenesulfonate (0.100 g, 0.399 mmol) was added as a solid in one portion and the

reaction was stirred overnight. The mixture was diluted with Et2O, washed twice with brine:H20
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(1:1), dried over Na2SQs4, and concentrated in vacuo. The crude material was purified by flash
chromatography (5% to 30% EtOAc in hexanes) to yield compound 6-10 (1.59 g, 90%) as a clear
oil.

IR (cm, neat): 2937, 2875, 1748, 1674, 1252, 1115, 1020, 975

'H-NMR (CDCls, 400 MHz): § = 6.77 (dt, J = 15.2, 6.8 Hz, 1H), 6.05 (d, J = 16.0 Hz, 1H), 5.97-

5.86 (m, 1H), 5.50-5.41 (m, 1H), 5.39-5.29 (m, 2H), 5.25-5.21 (m, 1H), 5.17-5.05 (m, 1.5H),
4.92 (d, J = 10.0 Hz, 0.5H), 4.81 (t, J = 3.2 Hz, 0.5H), 4.64-4.59 (m, 2.5H), 4.48 (dd, J = 10.0,
8.0 Hz, 0.5H), 4.38 (dd, J = 9.6, 8.0 Hz, 0.5H), 3.91 (td, J = 11.2, 2.8 Hz, 0.5H), 3.79 (td, J =
11.2, 2.8 Hz, 0.5H), 3.50 (br d, J = 10.8 Hz, 0.5H), 3.44-3.41 (m, 0.5H), 2.53 (q, J = 7.6 Hz, 2H),
2.20-2.10 (m, 1H), 2.02 (dg, J = 16.8, 8.4 Hz, 1H), 1.91-1.81 (m, 1H), 1.71 (s, 1.5H), 1.70 (s,
1.5H), 1.67 (s, 3H), 1.64-1.59 (m, 1H), 1.55-1.46 (m, 6H), 1.42-1.30 (m, 2H), 1.29-1.18 (m, 1H),
1.08 (t, J = 7.2 Hz, 3H), 0.80 (t, J = 7.2 Hz, 1.5H), 0.79 (t, J = 7.2 Hz, 1.5H)

13C-NMR (CDCls, 125 MHz, asterisk denotes THP isomer): & = 201.1, 154.7, 154.5*, 146.9,

146.8*, 140.0, 139.8, 139.6*137.0*, 132.0, 131.9*, 130.1, 125.7, 125.4*, 122.0, 120.8*, 118.8,
118.6*, 99.4, 93.3*, 81.3, 80.5*, 75.0, 71.7*, 68.3, 68.3*, 62.2, 61.1*, 44.3, 44.2*, 33.4, 33.1,
30.7, 30.5*%, 30.2, 28.0, 26.2, 25.8, 25.5*, 19.4, 18.7*, 18.7, 18.6*, 11.7, 8.3

MS: HRMS (ESI+) m/z calcd for C27H4206Na [M+Na]* 485.2874, found 485.2893

Optical Rotation: [a]1® = + 22.6 (c = 0.62, CHCls)

Allyl ((4S,5S,6E,8R,11E,13Z)-13-((tert-butyldimethylsilyl)oxy)-8-ethyl-2-
methyl-4-((tetrahydro-2H-pyran-2-yl)oxy)pentadeca-2,6,11,13-tetraen-5-yl)
carbonate (6-11)

Diisopropylethylamine (1.99 mL, 1.47 g, 11.4 mmol) then tert-butyldimethylsilyl
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trifluoromethanesulfonate (1.84 mL, 2.12 g, 8.02 mmol) were added sequentially via syringe to
compound 6-10 and Et2O (9.4 mL) at —78 °C under Ar. The reaction was warmed to 0 °C over
1.5 h then was placed in an ice/water bath and stirred for 15 min. The reaction was quenched
with saturated aqueous NaHCOs at 0 °C. The aqueous layer was extracted three times with Et20.
The combined organic extracts were washed with brine, dried over Naz2SOs, filtered, then
concentrated in vacuo. The crude material was purified by flash chromatography (4 inches SiOz,
0% to 10% EtOAc in hexanes) to yield diene 6-11 (0.63 g, 82%) as a clear oil.

IR (cm, neat): 2965, 2930, 2857, 1749, 1626, 1253, 1115, 1021, 969

'H-NMR (CDCls, 500 MHz): § 5.93 (ddt, J = 16.5, 10.5, 6.0 Hz, 0.5H), 5.92 (ddt, J = 16, 10.5,
5.5 Hz, 0.5H), 5.78 (d, J = 16.0 Hz, 1H), 5.68 (dt, J = 14.0, 7.0 Hz, 1H), 5.48 (dd, J = 15.5, 9.0
Hz, 0.5H), 5.45 (dd, J = 15.5, 9.0 Hz, 0.5H), 5.37-5.27 (m, 2H), 5.25-5.22 (m, 1H), 5.17-5.12 (m,
1H), 5.08 (t, J = 7.5 Hz, 0.5H), 4.93 (d, J = 10.0 Hz, 0.5H), 4.82 (t, J = 3.5 Hz, 0.5H), 4.71 (q, J
= 6.5 Hz, 1H), 4.66 (t, J = 3.0 Hz, 0.5H), 4.64-4.60 (m, 2H), 4.49 (dd, J = 10.0, 8.0 Hz, 0.5H),
4.38 (dd, J = 9.5, 8.5 Hz, 0.5H), 3.93 (ddd, J = 13.5, 11.0, 2.5 Hz, 0.5H), 3.82 (ddd, J = 11.0, 8.5,
2.5 Hz, 0.5H), 3.50 (br d, J = 11.0 Hz, 0.5H), 3.43 (dt, J = 10.5, 4.5 Hz, 0.5H), 2.07-1.97 (m,
1H), 1.92-1.84 (m, 2H), 1.72 (s, 1.5H), 1.71 (s, 1.5H), 1.68 (s, 1.5H), 1.67 (s, 1.5H), 1.65-1.60
(m, 2H), 1.61 (d, J = 7.0 Hz, 3H), 1.60-1.44 (m, 4H), 1.44-1.34 (m, 2H), 1.31-1.18 (m, 2H), 1.0
(s, 9H), 0.80 (t, J = 7.5 Hz, 1.5H), 0.79 (t, J = 7.5 Hz, 1.5H), 0.10 (s, 6H)

1I3C-NMR (CDCls, 125 MHz, asterisk denotes THP isomer): & 154.8, 154.6*, 149.3, 140.7,

140.6*, 139.9, 136.9*, 132.1, 132.0*, 128.9, 128.7, 128.7*, 125.1, 124.9*, 122.1, 120.9*, 118.7,
118.6*, 107.4, 99.4, 93.3*, 81.7, 80.9*, 75.2, 71.8*, 68.3, 68.3*, 62.2, 61.0*, 44.2, 34.5, 30.8,
30.5%, 29.9, 28.0, 26.2, 26.2, 25.8, 25.6, 19.5, 18.7*, 18.7, 18.7*, 18.6, 11.8, 11.7*, -3.4

MS: HRMS (ESI+) m/z calculated for Cs3Hs706Si [M+H]* 577.3919, found 577.3906
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Optical Rotation: [a]i® = + 23.5 (¢ = 0.66, CHCls)

Final Synthetic Route: Synthesis of Aldehyde 7-3

TBs0 Oy "ores  4-((tert-Butyldimethylsilyl)oxy)butanoic anhydride (7-5)
o o

To a solution of 4-((tert-butyldimethylsilyl)oxy)butanoic acid®® (2.00 g, 9.16 mmol) in CH2Cl>
(9.4 mL) at rt under N2 was added N,N’-Dicyclohexylcarbodiimide (0.90 g, 4.36 mmol) in
CH2Cl2 (19 mL) dropwise over 40 min. The reaction was stirred for 3 h, then was filtered and
concentrated in vacuo. The residue was redissolved in Et20, filtered, then concentrated in vacuo
to yield the title anhydride (1.8 g, 99%) as a clear oil, which was used crude without further
purification.

IR (cm, neat): 2929, 2859, 1821, 1752, 1256, 1112

IH-NMR (CDCls, 400 MHz): § 3.66 (t, J = 6.0 Hz, 4H), 2.55 (t, = 7.2 Hz, 4H), 1.86 (tt, J = 7.2,

6.4 Hz, 4H), 0.88 (s, 18H), 0.04 (s, 12H)

13C-NMR (CDCls, 100 MHz): § 169.6, 61.6, 31.9, 27.4, 26.0, 18.4, -5.3

MS: HRMS (ESI+) m/z calcd for C20H430sSiz2 [M+H]* 419.2644, found 419.2645

H oA 3-Formyl-4-hydroxy-5-nitrophenyl acetate (6-2)
Oij;% To a solution of copper(ll) nitrate trihydrate (1.79 g, 7.42 mmol) in acetic
anhydride (14.8 mL) at 0 °C under Ar was added dropwise 3-formyl-4-hydroxypheny! acetate®
(2.43 g, 13.5 mmol) in acetic anhydride (14.6 mL). The reaction was stirred for 1 h at 0 °C then

was warmed to rt and stirred for 30 min. The reaction was quenched with ice water at and the

aqueous layer was extracted three times with Et20. The combined organic layer was washed with
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H20 and brine, then was filtered through SiO2 gel eluting with Et2O. After concentrating in
vacuo, the crude material was purified by flash chromatography (5% to 50% EtOAc in hexanes)
to yield nitrophenol 6-2 (1.67 g, 55%) as a bright yellow solid.

IR (cm™, neat): 3248, 3085, 2876, 1769, 1688, 1547, 1460, 1430, 1367, 1247, 1198, 1021, 932,

864, 779

'H-NMR (CDCls, 400 MHz): & 11.21 (s, 1H), 10.39 (s, 1H), 8.11 (d, J = 2.8 Hz, 1H), 7.86 (d, J

= 2.8 Hz, 1H), 2.33 (s, 3H)

13C-NMR (CDCls, 100 MHz): 6 188.0, 169.0, 154.3, 142.4, 134.9, 130.4, 126.1, 124.4, 20.9

MS: HRMS (ESI-) m/z calcd for CoHsOsN [M—H]~ 224.0190, found 224.0213

H ohe 4-Acetoxy-2-formyl-6-nitrophenyl 4-((tert-
[¢)
TBSOj\;E;j butyldimethylsilyl)oxy)butanoate (7-3)
o N2

To a solution of nitrophenol 6-2 (0.597 g, 2.65 mmol) in 1,2-dichloroethane (14.9 mL) at 0 °C
under N2, was added 7-5 (4.44 g, 10.6 mmol) via syringe using 1,2-dichloroethane (1 mL) to
transfer. Pyridine (0.235 mL, 0.231 g, 2.92 mmol) was added and the reaction was warmed to rt.
After stirring for 4 h, saturated aqueous NH4Cl was added followed by EtOAc. The organic layer
was washed three times with saturated aqueous CuSOs and brine, dried over Na2SO4, and
concentrated in vacuo. The crude material was purified by flash chromatography (SiO2 dried at
130 °C under high vacuum for 30 min, 5% to 30% EtOAc in hexanes — MgSO4 was mixed in
with the sand (1:1) above the silica gel) to yield aldehyde 7-3 (0.805 g, 71%). The product is a
stable, white solid but readily hydrolyzes on wet silica gel. The starting anhydride was recovered

(2.62 g, 59%) and could be reused for additional acylations.
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IR (cm™, neat): 3090, 2931, 2857, 1778, 1703, 1613, 1588, 1544, 1464, 1350, 1257, 1186, 1101,

1020, 919, 838, 778, 709

IH-NMR (CDCls, 400 MHz): & 10.16 (s, 1H), 8.11 (d, J = 3.2 Hz, 1H), 7.93 (d, J = 2.8 Hz, 1H),

3.74 (t, 3 = 6.0 Hz, 2H), 2.85 (t, J = 7.2 Hz, 2H), 2.37 (s, 3H), 2.01 (tt, J = 7.2, 6.0 Hz, 2H), 0.91
(s, 9H), 0.07 (s, 6H)

13C-NMR (CDCls, 100 MHz): § 185.6, 171.2, 168.4, 148.0, 143.4, 142.8, 131.4, 127.5, 124.6,

61.7, 30.6, 27.6, 26.1, 21.0, 18.5, 5.2

MS: HRMS (ESI+) m/z calcd for C19H280sNSi [M+H]* 426.1579, found 426.1580

Final Synthetic Route: Synthesis of Cyclized Amide 7-1

QhAc 4-Acetoxy-2-((2S,3S)-6-((3R,6S,7S,E)-6-(((allyloxy)carbonyl)oxy)-3-

NO, ethyl-9-methyl-7-((tetrahydro-2H-pyran-2-yl)oxy)deca-4,8-dien-1-yl)-

o O
moms 3-methyl-4-oxo0-3,4-dihydro-2H-pyran-2-yl)-6-nitrophenyl 4-((tert-

WOAlloc

oTHP butyldimethylsilyl)oxy)butanoate (7-2)

Diene 6-11 (100 mg, 0.173 mmol) and aldehyde 7-3 (88.5 mg, 0.208
mmol) were loaded into a 2 mL vial using THF to transfer then placed under high vacuum for 2
h. Jacobsen’s catalyst (SbFe)*® (11.9 mg, 17.3 umol), 4A MS (17 mg), and a stir bar were added.
The vial was placed under high vacuum for 30 min, then backfilled with Ar (balloon). Acetone
(34 pL) was added via syringe. The Ar balloon was removed and the entire vial cap was wrapped
in parafilm. The vial was placed in a larger vessel fitted with a septum, backfilled with N2
(manifold), and wrapped in aluminum foil. The reaction was then stirred overnight. Additional

Jacobsen’s catalyst (6.0 mg, 8.7 umol) and acetone (5 puL) were added. The reaction vial was

backfilled with Ar (balloon), placed in the larger vessel (backfilled with N2) then stirred
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overnight. The reaction mixture was diluted with dry CH2Cl2 (4.3 mL) and added to a separate
round bottom flask containing 2,3-dichloro-5,6-dicyano-p-benzoquinone (70.8 mg, 0.312 mmol)
and NaHCO3 (52.4 mg, 0.624 mmol) at 0 °C under N2. The reaction was warmed to rt and stirred
overnight. The mixture was filtered (syringe filter) onto a flash column (SiO2 dried for 30 min,
140 °C, high vacuum) and eluted with 5% MeOH in CH2Cl.. The crude material was purified by
flash column (SiOz2 dried 30 min, 140 °C, high vacuum, 5% to 40% EtOAc in hexanes) to yield
dihydropyrone 7-2 (69.4 mg, 45%) as a dark yellow oil.

IR (cm, neat): 2932, 2857, 1777, 1747, 1673, 1611, 1542, 1346, 1254, 1185, 1110, 838, 781

IH-NMR (CDCls, 400 MHz): § 7.92 (d, J = 2.8 Hz, 1H), 7.63 (d, J = 3.2, Hz, 0.5H), 7.62 (d, J =
3.6 Hz, 0.5H), 5.98-5.87 (m, 1H), 5.53 (br s, 1H), 5.49 (dd, J = 6.8, 2.8 Hz, 0.5H), 5.45 (dd, J =
6.8, 2.4 Hz, 0.5H), 5.42 (dd, J = 6.8, 2.4 Hz, 0.5H), 5.37-5.32 (m, 2.5H), 5.24 ( br d, J = 10.5 Hz,
1H), 5.17 (t, J = 7.6 Hz, 0.5H), 5.14 (d, J = 9.6 Hz, 0.5H), 5.09 (t, J = 7.2 Hz, 0.5H), 4.95 (d, J =
9.6 Hz, 0.5H), 4.82 (br s, 0.5H), 4.65-4.61 (m, 2.5H), 4.51 (t, J = 8.0 Hz, 0.5H), 4.40 (dd, J =
9.6, 8.4 Hz, 0.5H), 3.92 (app t, J = 10.0 Hz, 0.5H), 3.80 (app t, J = 9.2 Hz, 0.5H), 3.69 (t, J = 6.0
Hz, 2H), 3.52-3.49 (m, 0.5H), 3.45-3.42 (m, 0.5H), 2.73 (t, J = 8.0 Hz, 2H), 2.53-2.51 (m, 1H),
2.37 (s, 3H), 2.33-2.28 (m, 1H), 2.20-2.11 (m, 1H), 1.94 (quint, J= 6.8 Hz, 2H), 1.90-1.85 (m,
1H), 1.78-1.68 (m, 9H), 1.54-1.37 (m, 6H), 1.34-1.25 (m, 1H), 0.89 (br s, 12H), 0.83 (q, J = 7.2
Hz, 1.5H), 0.82 (g, J = 7.2 Hz, 1.5H), 0.06 (s, 3H), 0.05 (s, 3H)

13C-NMR (CDCls, 125 MHz, asterisk denotes THP isomer): & 196.0, 176.5, 171.0, 168.5, 154.7,

154.5*%, 147.8, 142.1, 140.2, 139.0, 138.9*, 138.1, 137.1*, 133.9, 131.9, 131.9*, 126.6, 126.2,
126.0*, 122.0, 120.7*, 119.2, 118.8, 118.7*, 103.3, 99.4, 93.4*, 81.1, 80.3*, 78.1, 78.0*, 75.0,
71.7*, 68.4, 68.4*, 62.2, 61.7, 61.2*, 44.4, 43.0, 32.4, 31.3, 30.7, 30.5*, 28.0, 27.6, 26.1, 26.1,

25.8,25.7,255,21.1,19.4,18.8*, 18.7, 18.6*, 18.4, 11.7, 10.6*, -2.9, -5.2*
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MS: HRMS (ESI+) m/z calcd for CasHs7O14NNaSi [M+Na]* 908.4223, found 908.4181

Optical Rotation: [a]i® =—3.71 (¢ = 0.35, CHCls)

Ohe 3-((2S,35)-6-((3R,6S,7S,E)-6-(((Allyloxy)carbonyl)oxy)-3-ethyl-9-methyl-

Nno,  7-((tetrahydro-2H-pyran-2-yl)oxy)deca-4,8-dien-1-yl)-3-methyl-4-oxo-

3,4-dihydro-2H-pyran-2-yl)-4-hydroxy-5-nitrophenyl acetate (7-6)

(OAlloc

l omp A solution of dihydropyrone 7-2 (0.245 g, 0.276 mmol) in THF (2 mL) was
added via syringe to a plastic reaction vessel charged with THF (3.9 mL),

pyridine (1.5 mL), and HF-pyridine (70% HF, 0.32 mL) at rt. The mixture was stirred for 5.5 h

then was diluted with Et2O followed by 0.1 M pH 7 sodium phosphate buffer. The aqueous layer

was extracted three times with EtOAc. The combined organic layers were washed three times

with saturated aqueous CuSOs4 and once with brine, then was dried over Na:SOs and

concentrated in vacuo. After drying overnight on the high vacuum, the crude material was

purified by flash chromatography (4.5 inches SiOz2, 5% to 50% EtOAc in hexanes) to yield nitro-

phenol 7-6 (0.136 g, 72%) as a bright yellow oil.

IR (cm™, neat): 3257, 3096, 2934, 2875, 1771, 1747, 1671, 1609, 1544, 1434, 1371, 1253, 1196,

1021, 973, 868, 756

IH-NMR (CDCls, 400 MHz): § 10.84 (s, 1H), 7.90 (d, J = 2.8 Hz, 1H), 7.58 (d, J = 3.2 Hz, 1H),

5.98-5.87 (m, 1H), 5.78 (d, J = 2.8 Hz, 1H), 5.53-5.41 (m, 1.5H), 5.36-5.32 (m, 2.5H), 5.24 (br d,
J =10.4 Hz, 1H), 5.18 (t, J = 7.6 Hz, 0.5H), 5.14 (d, J = 10.0 Hz, 0.5H), 5.10 (t, J = 7.6 Hz,
0.5H), 4.94 (d, J = 10.0 Hz, 0.5H), 4.82 (br s, 0.5H), 4.64-4.60 (m, 2.5H), 4.50 (dd, J = 10.0, 8.0
Hz, 0.5H), 4.40 (t, J = 9.2 Hz, 0.5H), 3.95 (app t, J = 10.8 Hz, 0.5H), 3.80 (app t, J = 8.4 Hz,

0.5H), 3.50 (br d, J = 11.2 Hz, 0.5H), 3.44-3.41 (m, 0.5H), 2.81-2.76 (m, 1H), 2.35 (s, 3H), 2.35-
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2.28 (m, 1H), 2.21-2.12 (m, 1H), 1.90 (qt, J = 8.4, 4.0 Hz, 1H), 1.80-1.60 (m, 3H), 1.72 (s,
1.5H), 1.70 (s, 1.5H), 1.68 (s, 3H), 1.55-1.38 (m, 6H), 1.34-1.28 (m, 1H), 0.88 (d, J = 7.2 Hz,
3H), 0.82 (t, J = 7.2 Hz, 1.5H), 0.81 (t, J = 7.2 Hz, 1.5H)

1I3C-NMR (CDCls, 150 MHz, asterisk denotes THP isomer): & 196.7, 176.4, 169.2, 154.7,

154.5%, 149.0, 142.5, 140.2, 140.1*, 139.1, 139.0%, 137.2, 133.2, 131.9, 131.8*, 129.4, 129.3*,
126.2, 126.0%, 122.0, 120.7%, 118.9, 118.8*, 117.3, 103.4, 99.4, 93.3*, 81.1, 80.3*, 77.9, 74.9,
71.6%, 68.4, 68.4%, 62.3, 61.2*, 44.4, 44.4%, 41.9, 41.8*%, 32.4, 31.4, 31.4*, 30.7, 30.5, 28.0,
28.0%, 26.2, 25.7, 25.5%, 21.1, 19.5, 18.8*, 18.7, 18.6*, 11.8, 10.6*

MS: HRMS (ESI+) m/z caled for CssHasO12N [M+H]* 686.3171, found 686.3159

Optical Rotation: [a]i® =—16.5 (c = 1.30, CHCl3)

oH  Ethyl (E)-5-hydroxy-2-methylpent-2-enoate (5-10)
EtOY{ To a solution of (carbethoxyethylidene)triphenylphosphorane (2.28 g, 6.31 mmol),

Mn(é)z (4.57 g, 52.6 mmol, 10 pum, 90%) in CH2Cl2 (94 mL) at rt under N2 was added 1,3-
propanediol (0.19 mL, 0.2 g, 2.63 mmol) via syringe. The reaction was stirred 24 h at rt then was
filtered through Celite. The filtrate was washed with CH2Cl2 then the combined organic layer
was concentrated in vacuo. The crude product was purified by flash chromatography (5% to 40%
EtOACc in hexanes) to yield compound 5-10 (0.197 g, 47%).

IH-NMR (CDCls, 400 MHz2): § 6.78 (td, J = 7.2, 1.2 Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 3.76 (g, J

= 6.4 Hz, 2H), 2.46 (qd, J = 6.4, 0.8 Hz, 2H), 1.87 (d, J = 1.2 Hz, 3H), 1.51 (t, J = 5.2 Hz, 1H),
1.29 (t, J = 7.2 Hz, 3H)

These data are consistent with literature values®?
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o Allyl (E)-5-hydroxy-2-methylpent-2-enoate (5-11)
/\/0\({ A stock solution of NaOAllyl/HOAIlyl was freshly prepared by adding NaH

(0.125 Og, 60% in mineral oil) to allyl alcohol (9.52 mL, dried over 3A MS) under N2. To
compound 5-10 (0.365 g, 2.31 mmol) at rt under N2 was added the stock solution (7 mL, 2.31
mmol NaOAllyl) and the reaction was stirred for 24 h. The reaction was diluted with EtOAc then
H20. The organic layer was washed twice with H20 and brine, then was dried over Na2SO4 and
concentrated in vacuo. The crude product was purified by flash chromatography (10% to 40%
EtOACc in hexanes) to yield compound 5-11 (0.206 g, 53%) as a clear liquid.

IR (cm%, neat): 3424, 2953, 1629, 1648, 1444, 1274, 1130, 1049, 928, 744

'H-NMR (CDCls, 500 MHz): § 6.82 (td, J = 7.5, 1.5 Hz, 1H), 5.95 (ddt, J = 16.0, 11.0, 5.5 Hz,

1H), 5.33 (dd, J = 17.0, 1.0 Hz, 1H), 5.23 (dd, J = 10.5, 1.0 Hz, 1H), 4.65 (d, J = 5.5 Hz, 2H),
3.76 (t, J = 5.5 Hz, 2H), 2.47 (g, J = 6.5 Hz, 2H), 1.89 (s, 3H), 1.56 (br s, 1H)

13C-NMR (CDCls, 125 MHz): 6 167.7, 138.4, 132.6, 130.2, 118.1, 65.4, 61.6, 32.3, 12.7

MS: HRMS (ESI+) m/z calcd for CoH1503 [M+H]* 171.1016, found 171.1012

%" (E)-5-(Allyloxy)-4-methyl-5-oxopent-3-enoic acid (5-12)
/\/OYE/ A 2M aqueous solution of Jones reagent was freshly prepared by adding H20

(total V(Z)Iume =10 mL) to CrOs (2.0 g, 20 mmol) and H2SO4 (2.1 mL, 40 mmol) in a 10 mL
volumetric flask at 0 °C.

Jones reagent (5.94 mL, 2 eq) was added dropwise to compound 5-11 (1.01 g, 5.93 mmol) in
acetone (83 mL) at 0 °C. The reaction was stirred for 20 min at 0 °C then additional Jones
reagent (1.5 mL, 0.5 eq) was added. The reaction was stirred for 20 min at 0 °C, quenched with

2-propanol, then was diluted with H20. The aqueous layer was extracted seven times with
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EtOAc. The combined organic layer was washed with brine, dried over Na2SQOs4, and
concentrated in vacuo. The crude product was purified by flash chromatography (20% to 80%
EtOAcC in hexanes) to yield acid 5-12 (0.809 g, 75%) as a clear oil.

IR (cm, neat): 3424, 2942, 1712, 1651, 1422, 1261, 1125, 908, 733

'H-NMR (CDCls, 400 MHz): § 6.93 (tq, J = 7.2, 1.6 Hz, 1H), 5.96 (ddt, J = 17.2, 10.4, 5.6 Hz,

1H), 5.34 (dg, J = 17.2, 1.6 Hz, 1H), 5.25 (dq, J = 10.8, 1.6 Hz, 1H), 4.66 (dt, J = 5.6, 1.2 Hz,
2H), 3.29 (dd, J = 7.2, 0.8 Hz, 2H), 1.89 (d, J = 1.2 Hz, 3H)

13C-NMR (CDCls, 100 MHz): § 176.6, 167.1, 132.3, 132.3, 131.2, 118.3, 65.6, 34.0, 12.9

MS: HRMS (ESI+) m/z calcd for CoH1304 [M+H]* 185.0808, found 185.0807

o o )ij(; 1-Allyl 5-(2,5-dioxopyrrolidin-1-yl) (E)-2-methylpent-2-enedioate (5-13)
°N

, Acid 5-12 (0.25 g, 1.36 mmol) in MeCN (4 mL) was added to N,N-
N
(0]

disuccinimidyl carbonate (0.382 g, 1.49 mmol) at rt under N2. Pyridine (109
pL, 0.107 g, 1.36 mmol) was added and the reaction was stirred for 5h. The reaction was diluted
with EtOAc and H20. The organic layer was washed with brine, dried over Na:SOs, then
concentrated in vacuo. The crude product was purified by flash chromatography (5% to 50%
EtOAcC in hexanes) to yield succinimidyl ester 5-13 (0.263 g, 67%) as a clear oil.

IR (cm, neat): 2948, 1816, 1784, 1740, 1650, 1366, 1259, 1207, 1077, 994.

'H-NMR (CDCls, 400 MHz): § 6.92 (tq, J = 6.8, 1.2 Hz, 1H), 5.95 (ddt, J = 17.2, 10.4, 5.6 Hz,

1H), 5.34 (dg, J = 17.2, 1.2 Hz, 1H), 5.25 (dq, J = 10.4, 1.2 Hz, 1H), 4.66 (dt, J = 5.6, 1.2 Hz,
2H), 2.54 (dd, J = 7.2, 1.2 Hz, 2H), 2.85 (br s, 4H), 1.92 (d, J = 1.2 Hz, 3H)

13C-NMR (CDClIs, 100 MHz): § 169.1, 166.6, 165.9, 132.6, 132.2, 129.9, 118.3, 65.6, 30.8, 25.7,

13.0
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MS: HRMS (ESI-) m/z calcd for C1sH1406N [M-H]" 280.0816, found 280.0820

Allyl (E)-5-(((2S,5S,6S)-8-acetoxy-2-((3R,6S, 7S, E)-6-

OAc

0 (((allyloxy)carbonyl)oxy)-3-ethyl-9-methyl-7-((tetrahydro-2H-
‘1., HN (0]
N 1( pyran-2-yl)oxy)deca-4,8-dien-1-yl)-5-methyl-4-ox0-3,4,5,6-
“IoAlloe OAllyl
OTHPOA” o tetrahydro-2H-2,6-epoxybenzo[b]oxocin-10-yl)amino)-2-methyl-

5-oxopent-2-enoate (7-1)

Nitro group reduction

Powdered Zn was activated by washing sequentially with 2 x 2% HCI, 3 x H20, 2 x MeOH, and
1 x Et20, then allowed to dry overnight on the high vacuum.

1,4-Dioxane:H20 (6:1, 1.6 mL) was added to nitro-phenol 7-6 (34.8 mg, 50.7 umol) in a vial at
rt. NH4Cl (0.271 g, 5.07 mmol) was added to the reaction vial followed by activated powdered
Zn (0.332 g, 5.07 mmol) and the reaction was vigorously stirred for 1 h. The mixture was diluted
with EtOAc then decanted five times. The combined organic layer was filtered (syringe filter),
washed once with 3% ethylenediaminetetraacetic acid disodium salt, dried over Na2SQ4, and
concentrated in vacuo. The product was dried on the high vacuum 15 min to yield crude aniline
7-7 (37.2 mg), that was immediately used in the next step without further purification (product is
unstable if stored for long periods of time).

Amidation

Anhydrous 1,4-dioxane was degassed using the freeze-pump-thaw method then stored under Ar.
Under an Ar atmosphere, crude aniline 7-7 (50.7 pumol) was dissolved in 1,4-dioxane (0.46 mL)
then added via gas tight syringe to succinimidyl ester 5-13 (71.3 mg, 0.254 mmol) in a 1 dram

vial under Ar. To the mixture was added 2,6-lutidine (6.5 pL, 6.0 mg, 56 pmol) via syringe,
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which was then stirred overnight. The reaction was diluted with EtOAc, washed twice with H20
and once with saturated aqueous NaHCOs and brine, then was dried over Na:SO4 and
concentrated in vacuo. Unreacted succinimidyl ester 5-13 was removed by flash chromatography
(5% to 40% EtOACc in benzene) to yield uncyclized amide 7-8 (5 mg) and a crude mixture
containing 7-8 and cyclized amide 7-1 (31.6 mg).

Cyclization

To the crude mixture of 7-8 and 7-1 was added 1,2-dichloroethane (3.8 mL) followed by EtsN
(1.0 pL, 0.78 mg, 7.7 umol) under N2. The reaction was stirred for 24 h then was diluted with
EtOAc. The organic layer was washed with 2 x 1% aqueous HCI, saturated aqueous NaHCO3
and brine, then was dried over Na2SO4 and concentrated in vacuo. The crude product was
purified by flash chromatography (5 inches SiO2, 5% to 30% EtOAc in benzene) to yield
cyclized amide 7-1 (total: 19.2 mg, 46% over 3 steps) as a slightly yellow oil.

IR (cm™, neat): 3355, 2934, 1747, 1721, 1535, 1445, 1369, 1253, 1204, 1116, 1019, 972, 786,

734

IH-NMR (CDCls, 500 MHz): & 8.08 (br s, 0.5H), 8.06 (br s, 0.5H), 7.60 (br s, 0.5H), 7.51 (br s,

0.5H), 7.01 (t, J = 7.5 Hz, 1H), 6.41 (d, J = 1.5 Hz, 1H), 6.00-5.87 (m, 2H), 5.59-5.43 (m, 2H),
5.41-5.31 (m, 2H), 5.26-5.22 (m, 2H), 5.20-5.14 (m, 1H), 5.11 (t, J = 7.0 Hz, 0.5H), 5.08 (d, J =
5.5 Hz, 1H), 4.96 (d, J = 9.5 Hz, 0.5H), 4.81 (br d, J = 2.5 Hz, 0.5H), 4.66 (d, J = 5.5 Hz, 2H),
4.65-4.59 (m, 2.5H), 4.51 (t, J = 7.0 Hz, 0.5H), 4.40 (t, J = 7.5 Hz, 0.5H), 3.92 (br t, J = 11.0 Hz,
0.5H), 3.80 (br t, J = 9.5 Hz, 0.5H), 3.50 (app dd, J = 9.5, 3.5 Hz, 0.5H), 3.43 (app dd, J = 10.0,
5.0 Hz, 0.5H), 3.32 (d, J = 7.0 Hz, 2H), 3.06 (quint, J = 6.5 Hz, 1H), 2.71-2.59 (m, 2H), 2.24 (s,
3H), 1.94 (s, 3H), 1.94-1.87 (m, 1H), 1.83-1.75 (m, 2H), 1.73-1.62 (m, 9H), 1.48-1.38 (m, 6H),

1.34-1.28 (m, 1H), 1.06 (d, J = 7.0 Hz, 3H), 0.84 (t, J = 7.5 Hz, 1.5H), 0.83 (t, J = 7.0 Hz, 1.5H)
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13C-NMR (CDCls, 150 MHz, asterisk denotes THP isomer): & 205.2, 169.7, 167.1, 166.9, 154.7,

154.6%, 143.3, 140.0, 139.3, 139.2*, 137.0, 136.3, 133.1, 133.1*, 132.3, 132.3*, 131.9, 131.8%,
126.8, 126.8*, 125.7, 125.5%, 121.9, 120.7*, 118.9, 118.8*, 118.5, 118.5, 118.4*, 114.5, 113.5,
104.7, 99.4, 93.4*, 81.0, 80.3*, 75.9, 75.0, 71.8*, 68.5, 68.4*, 65.7, 62.3, 61.3*, 50.7, 50.3%,
49.0, 44.3, 44.3%, 38.4, 37.6, 30.7, 30.5%, 27.9, 27.6, 26.2, 25.8, 25.5%, 21.2, 19.5, 18.8*, 18.7,
13.1,11.8,9.9

MS: HRMS (ESI+) m/z caled for CasHsoO13N [M+H]* 822.4059, found 822.4013

Optical Rotation: [a]i® =+ 22.0 (c = 0.41, CHClIs)

Final Synthetic Route: Synthesis of Divergolides E and H

Compound 7-10

OAc

Deallylation:
Amide 7-1 (18.3 mg, 22.3 pmol) in 1,2-dichloroethane (0.78 mL) was

omp b added to a 1 dram vial containing Pd(PPh3s)s (1.0 mg, 0.89 pmol) under
N2. Freshly distilled BusSnH (13.2 pL, 14.3 g, 49.0 pmol) was added via syringe followed by
glacial AcOH (3.8 puL, 4.0 mg, 67 umol). The reaction was stirred for 15 min at rt then diluted
with EtOAc. The organic layer was washed three times with H20 and brine, then was dried over
Na:SO4 and concentrated in vacuo. The tin by-products were removed using flash
chromatography (20% to 40% EtOAc in hexanes followed by 1:80:9 to 1:99:0,
MeOH:EtOAc:hexanes) to yield crude seco acid 7-9 (7.8 mg, 50% crude yield) as a clear gel,
contaminated with triphenylphosphine oxide. The crude product was used in the next step
without further purification.

Macrolactonization:
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A stock solution of 4-(dimethylamino)pyridine (3.7 mg/0.69 mL CH2Cl2) was freshly prepared
under N2. To a solution of 2-methyl-6-nitrobenzoic anhydride (4.9 mg, 14 pmol) in CH2Cl2 (4
mL) at rt under N2, was added 50 pL of the 4-(dimethylamino)pyridine stock solution (0.27 mg,
2.2 pymol). EtsN (4.3 pL, 3.1 mg, 31 pumol) was added followed by a solution of seco acid 7-9
(6.0 mg, 8.6 pumol) in CH2Cl2 (2 mL) added dropwise over 3 h. The reaction was stirred for an
additional 1 h then was diluted with EtOAc. The organic layer was washed with 2% aqueous
HCI, saturated aqueous NaHCOs, and brine, then was dried over Na2SO4 and concentrated in
vacuo. The crude material was purified by flash chromatography (4 inches SiO2, 5% to 50%
EtOAcC in hexanes) to yield compound 7-10 (2.9 mg, 49%) as a clear gel which solidifies to a
white-yellow crystal upon storage in the freezer. The *H-NMR shows a potential minor isomer.

IR (cm™, neat): 3393, 2933, 2873, 1764, 1719, 1532, 1445, 1363, 1205, 1118, 1019, 980, 737

'H-NMR (CDCIs, 600 MHz, major product): § 8.11 (d, J = 2.4 Hz, 0.5H), 8.10 (d, J = 3.0 Hz,

0.5H), 7.81 (br s, 0.5H), 7.80 (br s, 0.5H), 6.98 (t, J = 9.0 Hz, 1H), 6.39 (d, J = 2.4 Hz, 1H),
5.68-5.55 (m, 1.5H), 5.37-5.34 (m, 0.5H), 5.32-5.24 (m, 1H), 5.21 (d, J = 10.2 Hz, 0.5H), 5.07
(d, J = 5.4 Hz, 1H), 5.00 (d, J = 9.6 Hz, 0.5H), 4.88 (t, J = 3.0 Hz, 0.5H), 4.66 (t, J = 2.4 Hz,
0.5H), 4.53 (dd, J = 9.6, 7.8 Hz, 0.5H), 4.45 (dd, J = 9.0, 7.8 Hz, 0.5H), 3.93 (td, J = 11.4, 1.8
Hz, 0.5H), 3.80 (td, J = 10.8, 1.8 Hz, 0.5H), 3.56-3.41 (m, 2H), 3.36-3.24 (m, 1H), 3.06 (dg, J =
13.2, 6.6 Hz, 1H), 2.65 (d, J = 1.2 Hz, 1H), 2.64 (s, 1H), 2.25 (s, 1.5H), 2.24 (s, 1.5H), 1.97 (s,
1.5H), 1.96 (s, 1.5H), 1.81-1.72 (m, 9H), 1.69-1.63 (m, 3H), 1.57-1.49 (m, 5H), 1.39-1.33 (m,
1H), 1.28-1.21 (m, 1H), 1.05 (d, J = 7.2 Hz, 1.5H), 1.03 (d, J = 7.2 Hz, 1.5H), 0.83 (t, J = 7.2 Hz,
3H)

13C-NMR (CDCls, 150 MHz, asterisk denotes THP isomer): & 205.0, 169.8, 166.0, 165.9, 143.2,

139.9, 137.0*, 136.8, 136.4, 136.3*, 135.8, 135.7*, 131.3, 131.1*, 127.8, 127.7*, 126.7, 126.7*,
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121.7,120.5%, 118.3, 114.5, 113.0, 104.6, 99.1, 93.6*, 76.1, 76.0*%, 75.1, 75.0%, 74.0, 72.3*, 62.1,
61.3*, 52.0, 49.0, 43.7, 43.6*, 38.6, 37.9%, 37.6, 37.5%, 30.7, 30.6*, 28.9, 28.9%, 27.8, 27.7%,
26.2, 25.8, 25.6%, 21.2, 19.3, 18.9*%, 18.7, 13.1, 11.9, 9.9

MS: HRMS (ESI+) m/z caled for CssHsoO10N [M+H]* 680.3429, found 680.3416

Optical Rotation: [a]4* =+ 30.5 (¢ = 0.41, CHCl3)

Compound S11

OAc

A stock solution of pyridinium p-toluenesulfonate (7.1 mg/0.32 mL

EtOH) was freshly prepared under N2. To a solution of compound 7-10

(6.0 mg, 8.8 pmol) in EtOH (0.46 mL) in a small vial under Nz, was
added 20 pL of the pyridinium p-toluenesulfonate stock solution (0.44 mg, 1.8 umol). The cap
was wrapped in parafilm and the reaction was warmed to 60 °C. After stirring for 8 h, the
reaction was diluted with Et2O and washed twice with brine:H20 (1:1). The organic layer was
dried over Na2SO4 and concentrated in vacuo to yield the crude product S11 (4.4 mg, 84%) as a
slightly yellow solid. The crude product was used in the following step without further
purification.

The simplified spectrum, without the THP isomers, confirms the presence of an isomer (1/3 total
mass).

IR (cm™, neat): 3390, 2925, 2854, 1761, 1714, 1536, 1446, 1362, 1206, 1127, 1018, 981, 927,

736

'H-NMR (CDCls, 400 MHz, major product): & 8.11 (d, J = 2.4 Hz, 1H), 7.81 (br s, 1H), 7.01 (t, J

= 8.0 Hz, 1H), 6.39 (d, J = 2.8 Hz, 1H), 5.59 (dd, J = 15.6, 4.8 Hz, 1H), 5.30 (dd, J = 15.6, 9.2

Hz, 1H), 5.22-5.17 (m, 2H), 5.07 (d, J = 5.2 Hz, 1H), 4.46 (t, = 8.8 Hz, 1H), 3.46 (dd, J = 17.2,
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8.8 Hz, 1H), 3.32 (dd, J = 17.2, 7.6 Hz, 1H), 3.06 (m, 1H), 2.65 (s, 2H), 2.25 (s, 3H), 1.98 (s,
3H), 1.77-1.71 (m, 9H), 1.64-1.54 (m, 2H), 1.43-1.35 (m, 1H), 1.35-1.19 (m, 1H + grease), 1.02
(d, J = 6.8 Hz, 3H), 0.83 (t, J = 7.2 Hz, 3H)

13C-NMR (CDCls, 150 MHz): § 205.1, 169.8, 166.2, 165.8, 143.2, 139.2, 137.1, 136.7, 135.7,

131.7, 127.5, 126.7, 122.1, 118.3, 114.5, 113.0, 104.5, 76.8, 76.0, 70.5, 52.0, 49.0, 43.7, 38.5,
37.5,28.9, 27.7, 26.1, 21.2, 18.9, 13.2, 11.9, 9.9
MS: HRMS (ESI+) m/z caled for CssHa20sN [M+H]* 596.2854, found 596.2841

Optical Rotation: [a]4* = + 23.7 (¢ = 0.44, CHCl3)

Divergolides E and H
A solution of compound S11 (2.8 mg, 4.7 pmol) in 1,2-
dichloroethane (0.45 mL) was added to MesSnOH (25.6

mg, 0.14 mmol) in a small vial at rt under N2. The cap

was wrapped in parafilm and the reaction warmed to 65 °C. After 2 h, the reaction was cooled to
rt and concentrated in vacuo. The residue was redissolved in EtOAc and washed five times with
0.01 M aqueous KHSOs, brine, dried over Na:SOs, then concentrated in vacuo. The crude
product was purified by flash chromatography (40% to 80% EtOAc in hexanes) to yield
divergolide E (1.4 mg) and the acyl migrated natural product, divergolide H (0.5 mg — further
purified by flash chromatography 20% to 60% EtOAc in benzene) each as white solids (total: 1.9
mg, 73%).

Divergolide E:

IH-NMR (CDCls, 700 MHz): § 8.21 (d, J = 2.8 Hz, 1H), 8.09 (br s, 1H), 7.91 (s, 1H), 7.00 (t, J =

7.7 Hz, 1H), 6.19 (d, J = 2.1 Hz, 1H), 5.58 (dd, J = 15.4, 4.9 Hz, 1H), 5.32 (dd, J = 15.4, 9.1 Hz,
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1H), 5.21-5.19 (m, 2H), 5.03 (d, J = 5.6 Hz, 1H), 4.46 (t, J = 8.4 Hz, 1H), 3.49 (dd, J = 16.8, 8.4
Hz, 1H), 3.33 (dd, J = 16.8, 7.7 Hz, 1H), 3.04 (m, 1H), 2.62 (d, J = 15.4 Hz, 1H), 259 (d, J =
15.4 Hz, 1H), 1.97 (s, 3H), 1.80-1.75 (m, 4H) 1.76 (s, 3H), 1.71 (s, 3H), 1.41-1.36 (m, 1H), 1.25-
1.21 (m, 1H), 1.16-1.13 (m, 1H), 1.05 (d, J = 7.0 Hz, 3H), 0.82 (t, J = 7.0 Hz, 3H)

13C-NMR (CDCls, 176 MHz): § 205.4, 167.2, 166.1, 150.0, 139.2, 137.1, 136.2, 132.3, 131.0,

127.4, 125.7, 122.0, 118.8, 108.5, 107.2, 103.8, 76.6, 76.1, 70.6, 52.1, 49.1, 43.8, 38.6, 37.2,
28.8,27.7,26.1, 18.9, 13.3, 12.0, 9.9
MS: HRMS (ESI+) m/z calcd for Cz1Ha00sN [M+H]* 554.2748, found 554.2743

Optical Rotation: [a]3° =+ 31.8 (¢ = 0.085, MeOH)

Divergolide H:
'H-NMR (CDCls, 600 MHz): § 7.93 (d, J = 2.4 Hz, 1H), 7.62 (s, 1H), 6.84 (td, J = 7.8, 0.6 Hz,

1H), 6.18 (d, J = 3.0 Hz, 1H), 5.66 (dd, J =9.0, 3.0 Hz, 1H), 5.48 (dd, J = 15.6, 5.4 Hz, 1H), 5.44
(dd, J = 16.2, 7.2 Hz, 1H), 5.27 (br d, J = 9.0 Hz, 1H), 5.06 (d, J = 5.4 Hz, 1H), 4.34 (m, 1H),
3.45 (dd, J = 16.8, 9.6 Hz, 1H), 3.27 (dd, J = 17.4, 7.2 Hz, 1H), 3.08 (m, 1H), 2.70 (d, J = 15.6
Hz, 1H), 2.61 (d, J = 15.0 Hz, 1H), 1.97 (s, 3H), 1.89-1.84 (m, 1H), 1.84 (s, 3H), 1.80 (s, 3H),
1.77-1.72 (m, 2H), 1.43-1.39 (m, 1H), 1.33-1.27 (m, 3H + grease), 1.08 (d, J = 7.2 Hz, 3H), 0.89
(t, J=7.2 Hz, 3H)

MS: HRMS (ESI+) m/z calculated for CsiHa00sN [M+H]* 554.2754, found 554.2735
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Comparison Between Natural and Synthetic NMR Data

Divergolide E

Table 4 Comparison of the NMR data of the isolated (Hertweck)?* and synthetic (this work) natural products.

Atom numbering as originally defined by Hertweck.

Divergolide E Divergolide H
IH-NMR, & (J in Hz) * 13C-NMR, & IH-NMR, & (J in Hz) *
Position Natural Synthetic Natural Synthetic Natural Synthetic
I’ 6.17 (d, 2.7) | 6.19 (d, 2.1) 108.3 108.5 6.18 (d, 2.7) | 6.18(d, 3.0)
2’ - - 149.8 150.0 - -
3’ 8.19(d,2.7) | 8.21(d,2.8) 107.1 107.2 8.13(d,2.6) | 7.93(d,2.4)
4 - - 125.6 125.7 - -
5’ - - 132.2 132.3 - -
6’ - - 118.7 118.8 - -
1 5.01(d,5.4) | 5.03(d,5.6) 76.0 76.1 5.04 (d, 5.4) | 5.06(d,5.4)
2 3.02 (m) 3.04 (m) 49.0 49.1 3.06 (m) 3.08 (m)
3 - - 205.2 205.4 - -
4 2.61 (15.8), 2.62 (15.4) 519 521 2.68 (15.0) | 2.70(d, 15.6)
2.53 (15.8) 2.59 (15.4) 2.59 (15.0) | 2.61(d, 15.0)
5 - - 103.6 103.8 - -
6 1.75 (m) 1'8(%'75 38.5 38.6 1.76 (m) | 1.77-1.72 (m)
7 11712 ((m)) 1'8%'75 276 277 132 (m) | 1.33-1.27 (m)
' 1.16-1.13
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(m)

8 1.75 (m) 1'8%'75 436 4338 1.85(m) | 1.89-1.84 (m)
5.30 (dd, 5.32 (dd, 5.42 (dd, 5.44 (dd,
9 150,04) | 154,9.1) 1370 1371 15.8,7.3) 16.2,7.2
5.56 (dd, 5.58 (dd, 5.46 (dd, 5.48 (dd,
10 157,49) | 154,49) 1272 1274 158,54) | 156,5.4)
5.21-5.19 432 (dd, 5.3,
11 5.18 (m) o 76.7 76.6 39 4.34 (m)
5.64 (dd, 9.6, | 5.66 (dd, 9.0,
12 444 (1,89) | 446t 84) 70.4 70.6 S $0)
5.21-5.19 5.27 (br d,
13 5.19 (m) - 1219 1220 5.24 (m) 00)
14 - ; 139.0 1392 i i
15 174 (s) 176 (s) 259 26.1 183(d, 1.1) | 184 (s)
16 1.03(d,6.9) | 1.05(d,7.0) 0.8 9.9 1.06 (d,6.9) | 1.08(d,7.2)
141-1.36
1.39-1.20 (m) 140 (m) | 1.43-1.39 (m)
17 (m) 1.25-1.21 287 288 127(m) | 133-1.27 (m)
(m)
18 0.80 (1, 7.4) | 0.82(t 7.0) 118 12.0 0.87 (1, 7.4) | 0.89(t 7.2)
19 1.69 (s) 171 (s) 18.7 18.9 178(d, 1.1) | 180(s)
1 - - 167.0 1672 i :
3.48 (dd, 3.49 (dd, 3.41 (dd, 3.45 (dd,
. 175,85); | 16.8 8.4); 17.2,94); | 1658,9.6)
2 3.31 (dd, 3.33 (dd, 371 372 3.22 (dd, 3.27 (dd,
17.4,7.8) 16.8,7.7 175,67) | 17.4,72)
. 6.98 (ddd, 6.82 (td, 8.5, | 6.84 (td, 7.8,
3 st gy an | 007D 1309 131.0 ) 06)
& - - 136.0 1362 i :
5 - ; 165.9 166.1 i i
6” 195(d, 1.1) | 1.97() 13.0 133 195(d, 1.0) | 197 (s)
NH 7.89 (s) 7.91(s) : i 7,62 (5) 7,62 (5)
Ar-OH 8.08 (brs) 8.09 (br s) - - - -

*Chemical shifts calibrated to residual CHCI3 peak. *H-NMR: Hertweck = 7.24 ppm; Floreancig

=7.26 ppm.
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Model Studies: Synthesis of Diene 3-2

| 6-methoxyhex-1-ene®

OJ/H A two-neck round bottom flask, equipped with a reflux condenser, was charged with

NaH (60% wi/w in mineral oil, 1.60 g, 40.0 mmol). The flask was placed under Ar and
dry hexanes (10 mL, dried over 4A MS) was added followed by 5-hexen-1-ol (4.8 mL, 4.0 g, 40
mmol). The mixture was refluxed 3 h then cooled to rt. Methyl iodide (3.2 mL, 7.4 g, 52 mmol)
was added dropwise via syringe and the apparatus was wrapped in aluminum foil. The reaction
was refluxed for 2 h, cooled to rt, then quenched with H20. The aqueous layer was extracted
three times with Et20. The combined organic layer was dried over Na2SOs, then careful
concentrated via rotary evaporation to remove most of the solvent. The crude material was
purified by fractional distillation (45 °C (70 °C bath)/80 mmHg) to yield the title compound
(2.04 g, 45%)

'H-NMR (CDCls, 400 MHz): § 5.79 (ddt, J = 16.8, 10.4, 6.8 Hz, 1H), 4.99 (dd, J =17.2, 1.6 Hz,

1H), 4.93 (dd, J = 10.4, 0.8 Hz, 1H), 3.35 (t, J = 6.4 Hz, 2 H), 3.31 (s, 3H), 2.05 (g, J = 7.2 Hz,
2H), 1.60-1.53 (m, 2H), 1.46-1.39 (m, 2H).

These data are consistent with literature values.®®

9 (E)-9-methoxynon-4-en-3-one (3-1)%’
Hoveyda-Grubbs second generation metathesis catalyst (5.48 mg, 8.75 pumol) was
o added to a solution of 6-methoxyhex-1-ene (0.20 g, 1.75 mmol), ethyl vinyl ketone
(0.52 mL, 0.44 g, 5.3 mmol), and CH2Cl2 (7.5 mL) under Ar. The reaction was stirred 3 h at rt

then concentrated in vacuo. The crude material was purified by flash chromatography (neutral

alumina, 5% EtOAc in hexanes) to yield compound 3-1 (0.271 g, 91%).
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'H-NMR (CeDs, 300 MHz): & 6.57 (dt, J = 15.9, 6.9 Hz, 1H), 5.94 (dt, J = 15.9, 1.5 Hz, 1H),

3.11 (s, 3H), 3.10 (t, J = 6.0 Hz, 2H), 2.15 (q, J = 7.2 Hz, 2H), 1.81 (qd, J = 7.2, 1.5 Hz, 2H),

1.43-1.23 (m, 4H), 1.03 (t, J = 7.2 Hz, 3H).

OTES  (((2Z,4E)-9-methoxynona-2,4-dien-3-yl)oxy)triethylsilane (3-2)%’
N
Triethylsilyl trifluoromethanesulfonate (0.4 mL, 0.46 g, 1.8 mmol) was added via
o syringe to a stirred solution of compound 3-1 (0.228 g, 1.34 mmol), EtsN (0.38
mL, 0.27 g, 2.7 mmol), and Et2O (30 mL) under N2 at —78 °C. The reaction was warmed to 0 °C
and stirred for 70 min. Aqueous saturated NaHCOs was added and the aqueous layer was
extracted three times with EtOAc. The combined organic layer was washed with brine, dried
over Na2SOs, and concentrated in vacuo. The crude material was purified by flash
chromatography (neutral alumina, 0% to 2% EtOAc in hexanes) to yield the desired product 3-2

(0.253 g, 66%).

IH-NMR (CeDs, 400 MHz): 56.00-5.88 (m, 2H), 4.70 (g, J = 6.8 Hz, 1H), 3.17 (t, J = 6.4 Hz,

2H), 3.10 (s, 3H), 2.03 (g, J = 7.2 Hz, 2H), 1.67 (d, J = 7.2 Hz, 3H), 1.60-1.42 (m, 4H), 1.14 (t, J

=8.0 Hz, 9 H), 0.74 (g, J = 8.0 Hz, 6 H).

Model Studies: Synthesis of Aldehyde 3-4 and Core Structure 3-10

H o 2-hydroxy-5-methoxybenzaldehyde (3-3)%®
[0) ~N

HO A two-neck round bottom flask, equipped with a condenser, was charged with 4-
methoxyphenol (0.817 g, 6.58 mmol) and anhydrous MgCl2z (0.940 g, 9.87 mmol) then placed

under N2. Acetonitrile (50 mL) was added followed by EtsN (3.4 mL, 2.5 g, 25 mmol).
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Paraformaldehyde (1.38 g, 46.1 mmol) was quickly added as a solid. The reaction was refluxed
for 2 h then quenched with 5% aqueous HCI (100 mL) at rt. The aqueous layer was extracted
three times with Et2O. The combined organic layer was dried over Na2SO4 then concentration in
vacuo. The crude material was purified by flash chromatography (20% EtOAc in hexanes) to
yield compound 3-3 (0.888 g, 89%) as a clear yellow liquid.

IH-NMR (CDCls, 300 MHz): & 10.65 (s, 1H), 9.86 (s, 1H), 7.15 (dd, J = 9.0, 3.0 Hz, 1H), 7.00

(d, J = 3.0 Hz, 1H), 6.94 (d, J = 9.0 Hz, 1H), 3.82 (s, 3H).

These data are consistent with literature values.38®

H o 2-formyl-4-methoxyphenyl acetate (3-4)
i)jj Acetic anhydride (0.109 mL, 0.118 g, 1.15 mmol) was added to a solution of
compound 3-3 (0.157 g, 1.03 mmol) and pyridine (0.66 mL, 0.65 g, 8.2 mmol) at 0 °C under No.
The reaction was warmed to rt and stirred overnight. H20 was added and the aqueous layer was
extracted three times with EtOAc. The combined organic layer was washed with 10% aqueous
HCI, brine, dried over Na2SQs, then concentrated in vacuo to yield compound 3-4 (0.20 g, 100%)
as a yellow solid.

'H-NMR (CDCls, 300 MHz): 6 10.09 (s, 1H), 7.36 (d, J = 3.0 Hz, 1H), 7.17 (dd, J = 8.7, 3.0 Hz,

1H), 7.10 (d, J = 9.0 Hz, 1H), 3.86 (s, 3H), 2.38 (S, 3H).

These data are consistent with literature values.®®

Q 4-methoxy-2-(6-(4-methoxybutyl)-3-methyl-4-oxo-3,4-dihydro-2H-
\
o °~  pyran-2-yl)phenyl acetate (3-8)
AcO
o Me2AICI (1M in hexanes, 0.27 mL, 0.27 mmol) was added via syringe to a
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solution of aldehyde 3-4 (0.350 g, 1.80 mmol) and diene 3-2 (0.559 g, 1.97 mmol) in toluene (35
mL) at —50 °C under N2. The reaction was stirred 2 h then quenched with aqueous saturated
NaHCOs at —-50 °C. The reaction was warmed to rt then diluted with additional aqueous
saturated NaHCOs. The aqueous layer was extracted three times with Et2O. The combined
organic layer was washed with brine, dried over Na2SOs, then concentrated in vacuo to give
crude 3-7 (0.63 g, 73%)

The crude intermediate 3-7 was dissolved in CH2Cl2 (20 mL) under air atmosphere and
DDQ (0.491 g, 2.16 mmol) was added as a solid in one portion. After TLC showed complete
reaction (several minutes), the crude material was directly loaded onto a SiO2 column and
purified by flash chromatography (20% to 40% EtOAc in hexanes) to yield compound 3-8 (0.331
g, 51%, endo:exo 1.61:1).

'H-NMR (CesDs, 400 MHz, endo + ex0): & 7.33 (endo, d, J = 3.2 Hz, 0.6H), 6.95 (exo, d, J = 2.8

Hz, 0.4H), 6.92 (d, J = 8.8 Hz, 1H), 6.59-6.54 (endo + exo, m, 1H), 5.59 (endo, d, J = 3.2 Hz,
0.6H), 5.48 (exo, s, 0.4H), 5.37 (endo, s, 0.6H), 5.10 (exo, d, J = 13.2 Hz, 0.4H), 3.29 (endo, s,
1.8H), 3.23 (exo, s, 1.2H), 3.07-3.02 (m, 5H), 2.75 (endo, qd, J = 7.6, 2.8 Hz, 0.6H), 2.65 (exo,
dg, J = 13.6, 6.8 Hz, 0.4H), 1.89 (t, J = 6.4 Hz, 2H), 1.68 (exo, s, 1.2H), 1.63 (endo, s, 1.8H),

1.47-1.33 (m, 4H), 1.07 (exo, d, J = 6.8 Hz, 1.2H), 0.94 (endo, d, J = 7.2 Hz, 1.8H).

o ! (2S,5S,65)-8-methoxy-2-(4-methoxybutyl)-5-methyl-2,3,5,6-tetrahydro-
o 4H-2,6-epoxybenzo[b]oxocin-4-one (3-10)

To a solution of K2COs (0.262 g, 1.90 mmol) in 5:1 MeOH:H20 (5 mL)

was added 3-8 (0.316 g, 0.872 mmol, endo:exo 1.61:1). The reaction was stirred 20 min at rt then

diluted with aqueous saturated NH4ClI. The aqueous layer was extracted three times with EtOAc.
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The combined organic layer was washed with brine, dried over Na2SQOs, then concentrated in
vacuo. The crude material was purified by flash chromatography (50% EtOAc in hexanes) to
yield cyclized 3-10 (0.021 g, 7.5%) and uncyclized 3-9 (0.228 g, 82%), which can be converted
to 3-10 by treatment with trifluoroacetic acid (~5 puL, 7.4 mg, 65 pmol) in CH2Cl2 over 1.5 days.

'H-NMR (CDCls, 400 MHz - major diastereomer, uncyclized 3-9: § 8.20 (br s, 1H), 6.98 (d, J =

2.8 Hz, 1H), 6.80 (d, J = 8.8 Hz, 1H), 6.69 (dd, J = 8.8, 3.2 Hz, 1H), 5.71 (d, J = 3.2 Hz, 1H),
5.39 (s, 1H), 3.75 (s, 3H), 3.38 (t, J = 6.0 Hz, 2H), 3.30 (s, 3H), 2.96 (qd, J = 7.2, 2.8 Hz, 1H),
2.38 (t, J = 6.8 Hz, 2H), 1.72-1.58 (m, 4H), 0.75 (d, J = 7.6 Hz, 3H).

13C-NMR (CDCls, 100 MHz - major diastereomer, uncyclized 3-9: 6 200.9, 178.7, 153.0, 146.6,

124.2, 116.0, 113.2, 113.2, 102.7, 79.6, 72.2, 58.6, 55.8, 41.2, 34.7, 29.0, 23.3, 10.7

'H-NMR (CDCls, 400 MHz - major diastereomer, cyclized 3-10: § 6.73-6.66 (m, 2H), 6.41 (d, J

= 2.0 Hz, 1H), 4.92 (s, 1H), 3.70 (s, 3H), 3.41-3.37 (m, 2H), 3.31 (s, 3H), 2.76 (d, J = 16.8 Hz,
1H), 2.60 (g, J = 7.6 Hz, 1H), 2.50 (d, J = 16.8 Hz, 1H), 1.92-1.89 (m, 2H), 1.64-1.61 (m, 4H),

1.37 (d, J = 7.2 Hz, 3H).

Model Studies: Synthesis of Aldehyde 3-6 and Core Structure 3-14

0]
H

H o 2-hydroxy-5-methoxy-3-nitrobenzaldehyde (3-5)%°

ij;z/ To a solution of compound 3-3 (1.00 g, 6.57 mmol) in glacial acetic acid (5.5 mL)
at 10-15 °C (water bath, cooled with a few ice cubes) was added dropwise a solution of 70%
HNOs3 (0.62 mL) in glacial acetic acid (6 mL). The reaction was stirred 1 h at 10-15 °C and turns

a viscous orange. The reaction was diluted with H20 (12 mL) and the yellow precipitate was
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filtered. The crude material was purified by flash chromatography (20% to 50% EtOAc in
hexanes to yield compound 3-5 (0.607 g, 47%) as a yellow solid.

IH-NMR (CDCls, 400 MHz): & 10.89 (s, 1H), 10.45 (s, 1H), 7.85 (d, J = 3.2 Hz, 1H), 7.72 (d, J

= 3.6 Hz, 1H), 3.88 (s, 3H).

These data are consistent with literature values.'®

O

H o 2-formyl-4-methoxy-6-nitrophenyl acetate (3-6)
pe

A

1 Acetic anhydride (0.44 mL, 0.48 g, 4.7 mmol) was added via syringe to a bright
yellow solution of 3-5 (0.229 g, 1.16 mmol) and pyridine (0.187 mL, 0.184 g, 2.32 mmol) in
CH2Cl2 (25 mL) at 0 °C under N2. The reaction was warmed to rt and stirred for 24 h during
which the solution turns pale yellow. Agqueous saturated NH4Cl was added and the aqueous layer
was extracted three times with EtOAc. The organic layer was washed with 10% aqueous HCI,
brine, dried over Na2SO4 and concentrated in vacuo. The crude material was purified by flash
chromatography (40% EtOAc in hexanes) to yield compound 3-6 (0.274 g, 99%) as a pale-

yellow solid. The solution should remain nearly clear/pale yellow throughout the workup.

IH-NMR (CDCls, 300 MHz): § 10.15 (s, 1H), 7.83 (d, J = 3.0 Hz, 1H), 7.66 (d, J = 3.3 Hz, 1H),

3.93 (s, 3H), 2.45 (s, 3H).

QTES 4-methoxy-2-((2S,3S,6S)-6-(4-methoxybutyl)-3-methyl-4-
o °~ ((triethylsilyl)oxy)-3,6-dihydro-2H-pyran-2-yl)-6-nitrophenyl acetate
AcO

o NO, (3-11)

\
A 1-dram vial fitted with a septum screw cap was charged with Jacobsen’s catalyst - Cl anion

(12 mg, 26 pmol, 7 mol%), 4A MS (0.1 g), and aldehyde 3-6 (0.089 g, 0.37 mmol) and placed
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under Ar. Diene 3-2 (0.159 g, 0.559 mmol) was added via syringe followed by acetone (40 pL).
The reaction was stirred 5 days after which TLC showed no aldehyde remaining. The crude
material was directly loaded onto a silica gel column (0% to 20% EtOAc in hexanes) to yield
silyl enol ether 3-11 (0.145 g, 75%) as a single diastereomer.

'H-NMR (CeDs, 400 MHz): 6 7.68 (d, J = 3.2 Hz, 1 H), 7.22 (d, J = 2.8 Hz, 1H), 4.98 (d, J = 2.8

Hz, 1H), 4.77 (s, 1H), 4.17 (br s, 1H), 3.21 (t, J = 6.0 Hz, 2H), 3.13 (s, 3 H), 3.04 (s, 3H), 2.56
(br s, 1H), 1.85 (s, 3H), 1.65-1.55 (m, 6H), 1.00 (t, J = 8.0, 12 H), 0.68 (q, J = 7.6 Hz, 6H)

13C-NMR (CeDs, 100 MHz): & 199.7, 168.2, 157.0, 153.7, 142.4, 137.8, 134.5, 120.4, 108.1,

104.3, 74.8, 74.1, 72.6, 58.2, 55.1, 38.3, 36.5, 30.1, 22.2, 20.0, 13.3, 6.8, 5.3

Q 4-methoxy-2-((2S,3S)-6-(4-methoxybutyl)-3-methyl-4-o0xo0-3,4-dihydro-
\
o O~ 2H-pyran-2-yl)-6-nitrophenyl acetate (3-12)
AcO
o NO, DDQ (0.051 g, 0.225 mmol) was added as a solid in one portion to a

\
solution of 3-11 (0.107 g, 0.204 mmol) in CH2Cl2 (6 mL) at rt under Ar. The reaction was stirred

for 6.5 h then directly loaded onto a silica gel column (40% EtOAc in hexanes) to yield
dihydropyrone 3-12 (72 mg, 87%).

'H-NMR (CeDs, 400 MHz): § 7.38 (d, J = 2.4 Hz, 1H), [Ar-H hidden behind benzene], 5.48 (d, J

= 3.2 Hz, 1H), 5.33 (s, 1H), 3.06 (s, 3H), 3.05 (t, J = 5.6 Hz, 2H), 2.97 (s, 3H), 2.67-2.65 (m,

1H), 1.86-1.82 (m, 2H), 1.72 (s, 3H), 1.45-1.29 (m, 4H), 0.80 (d, J = 7.6 Hz, 3H).

o N-(2-hydroxy-5-methoxy-3-((2S,3S)-6-(4-methoxybutyl)-3-methyl-4-oxo-
| o o< 3,4-dihydro-2H-pyran-2-yl)phenyl)acetamide (3-13)
HO
o S Iron powder (0.35 g, 6.27 mmol) and conc. 12.1 M HCI (0.05 mL, 0.61
\
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mmol) in H20 (0.1 mL) was heated for 2 h at 65 °C in a pear-shaped round bottom flask. A
scupula tip of the activated iron (black slurry) was added to 3-12 (70 mg, 0.17 mmol) in p-
dioxane (2 mL) followed by 25% aqueous NH4Cl (0.15 mL). The reaction was stirred at 55 °C
for 3 h then cooled to 40 °C. Ethanol (20 mL) was added and solution was filtered over celite.
The celite pad was washed with additional ethanol and the filtrate was concentrated in vacuo.
The crude material was suspended in EtOAc, washed with brine, dried over Na2SOas, and
concentrated in vacuo. The crude material was purified by flash chromatography (80% EtOAc in

hexanes) to yield compound 3-13 (25 mg, 38%).

IH-NMR (CDCls, 400 MHz): 5 8.58 (br s, 1H), 8.46 (br s, 1H), 6.91 (s, 1H), 6.55 (s, 1H), 5.77
(s, 1H), 5.33 (s, 1H), 3.73 (s, 3H), 3.37 (t, J = 6.0 Hz, 2H), 3.30 (s, 3H), 2.80-2.69 (m, 1H), 2.35
(t, J = 6.4 Hz, 2H), 2.23 (s, 3H), 1.68-1.61 (m, 4H), 0.78 (d, J = 7.2 Hz, 3H).

13C-NMR (CDCls, 100 MHz): § 198.9, 177.3, 170.9, 152.9, 139.4, 128.3, 126.2, 111.2, 106.9,

103.0, 79.5, 72.2, 58.6, 55.8, 42.2, 34.5, 29.0, 23.5, 23.3, 10.6.

N-((2S,5S,6S)-8-methoxy-2-(4-methoxybutyl)-5-methyl-4-0x0-3,4,5,6-

(oY)

r tetrahydro-2H-2,6-epoxybenzo[b]oxocin-10-yl)acetamide (3-14)
Y In a TLC scale test reaction, a small drop of TFA (using a 10 uL syringe)
was added to a few milligrams of 3-13 in CH2Cl2 (1 mL) under Ar. The reaction was stirred 4 d
at rt after which equilibrium had been reached. The reaction was quenched with aqueous
saturated NaHCOs and extracted three times with CH2Clo. *H-NMR of the crude material

showed a 2:1 ratio of cyclized product 3-14 to un-cyclized starting material 3-13 (an isomer or

rotamer is apparent in the crude nmr).
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'H-NMR (CDCIs, 400 MHz — major, cyclized product): § 7.95 (d, J = 2.0 Hz, 1H), 7.41 (br s,

1H), 6.12 (d, J = 2.0 Hz, 1H), 5.02 (d, J = 5.2 Hz, 1H), 3.70 (s, 3H), 3.39 (t, J = 5.2 Hz, 2H),
3.31 (s, 3H), 3.05 (quin, J = 6.8 Hz, 1H), 2.69 (d, J = 15.6 Hz, 1H), 2.63 (d, J = 15.2 Hz, 1H),

2.15 (s, 3H), 1.96 (t, J = 8.0 Hz, 2H), 1.70-1.57 (m, 4H), 1.05 (d, J = 6.8 Hz, 3H).

Model Studies: Oxidative Rearrangement to Compounds 3-15 and 3-16

Oi 2 (2)-4,8a-dihydroxy-1-(1-hydroxy-5-methoxypentylidene)-3-methyl-
\O HO
oH 1,3,4,8a-tetrahydronaphthalene-2,6-dione (3-15)
° H20 (1 mL) was added to 3-9 (47 mg, 0.15 mmol). Just enough

acetonitrile  (several drops) was added until the solution was homogeneous.
[Bis(trifluoroacetoxy)iodo]benzene (0.158 g, 0.367 mmol) was added as a solid in one po at rt.
The reaction was stirred 5 min then extracted three times with EtOAc. The combined organic
layer was washed with brine and concentrated in vacuo. The crude material was purified by prep
TLC (30% EtOACc in benzene) to yield compounds 3-15a (major diastereomer):3-15b (minor
diastereomer):3-16 - (7:1:2.7, 21 mg, 44%). The dehydration product is also a possible structure
for the cyclized compounds.

'H-NMR (Ce¢Ds, 400 MHz, 3-15a - major diastereomer): & 6.40 (d, J = 1.6 Hz, 1H), 5.92-5.85

(m, 2H), 4.68 (d, J = 12.8 Hz, 1H), 3.08 (t, J = 6.0 Hz, 2H), 3.06 (s, 3H), 2.34 (dt, J = 14.0, 7.2
Hz, 1H), 2.23 (dt, J = 14.8, 7.6 Hz, 1H), 2.12 (dg, J = 14.0, 6.8 Hz, 1H), 1.59-1.50 (m, 2H), 1.44-
1.38 (m, 2H), 0.74 (d, J = 7.2 Hz, 3H)

13C-NMR (CsDs, 100 MHz, 3-15a - major diastereomer): & 186.3, 184.9, 171.3, 143.1, 135.6,

1355, 133.7,111.4, 78.0, 71.9, 58.2, 44.2, 32.3, 29.3, 22.9, 10.6
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MS: LCMS (ES) m/z calculated for C17H2306 [M+H]" 323, found 323.

'H-NMR (CsDs, 400 MHz, 3-16 - linear, uncyclized): & 6.75 (app t, J = 2.0 Hz, 1H), 5.98 (dd, J

= 10.4, 2.4 Hz, 1H), 5.90 (d, J = 10.0 Hz, 1H), 5.28 (s, 1H), 5.09 (dd, J = 2.8, 1.6 Hz, 1H), 3.10
(2, 3H), 3.07 (t, J = 6.0 Hz, 2H), 2.72 (qd, J = 7.2, 2.8 Hz, 1H), 1.81 (t, J = 6.8 Hz, 2H), 1.46-

1.31 (m, 4H), 0.66 (d, J = 7.6 Hz, 3H).

N-((5S,6S)-5-hydroxy-8-(5-methoxypentanoyl)-6-methyl-3,7-dioxo-

3,5,6,7-tetrahydronaphthalen-1-yl)acetamide (3-17)

° H20 (1 mL) was added to 3-13 (14 mg, 37 umol) at rt. Acetonitrile
(several drops) was added until the solution was homogeneous.
[Bis(trifluoroacetoxy)iodo]benzene (39 mg, 91 pumol) was added as a solid in one portion at rt.
The reaction was stirred for 5 min then extracted three times with EtOAc. The combined organic
layer was washed with brine and concentrated in vacuo to give compound 3-17 (8 mg, 57%). The
dehydration product is also a possible structure.

IH-NMR (CDCls, 400 MHz2): & 7.99 (br s, 1H), 7.61 (d, J = 2.4 Hz, 1H), 6.89 (app t, J = 2.0 Hz,

1H), 5.44 (dd, J = 2.4, 1.6 Hz, 1H), 3.37 (t, J = 6.0 Hz, 2H), 3.31 (s, 3H), 2.87 (qd, J = 7.2, 2.8
Hz, 1H), 2.64 (t, J = 7.6 Hz, 2H), 2.24 (s, 3H), 1.76-1.68 (m, 2H), 1.65-1.58 (m, 2H), 1.53 (s,
3H), 0.96 (d, J = 7.2 Hz, 3H).

13C-NMR (CDCls, 100 MHz): § 188.1, 186.9, 181.3, 172.3, 169.3, 139.6, 138.2, 134.6, 114.9,

111.1, 72.0, 58.7, 42.6, 32.3, 29.7, 29.2, 24.9, 22.9, 10.5
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Unproductive Routes: Synthesis of Diene 4-3 and Aldehyde 4-4

T8SQ (4S,5S,8R,E)-11-((tert-butyldimethylsilyl)oxy)-8-ethyl-4-((4-

o methoxybenzyl)oxy)-2-methylundeca-2,6-dien-5-yl methacrylate (4-20)

. Crude compound 4-19 (2.38 g, 4.99 mmol) in CH2Cl2 (60 mL) was added to 4-

(dimethylamino)pyridine (0.128 g, 1.05 mmol) under Ar at rt. The solution was
cooled to 0 °C and EtsN (2.1 mL, 1.5 g, 15 mmol) was added followed by methacrylic anhydride
(94% pure, 1.9 mL, 2.0 g, 13 mmol). The reaction was stirred overnight at rt then quenched by
addition of saturated aqueous NaHCOs followed by H20 (1:9 NaHCOs solution:H20). The
aqueous layer was extracted three times with CH2Clz. The combined organic layer was washed
with saturated aqueous NH4Cl, brine, dried over Na2SOa, then concentrated in vacuo. The crude
material was purified by flash chromatography (0% to 7.5% EtOAc in hexanes) to yield

compound 4-20 (2.24 g, 83%).

IH-NMR (CDCls, 400 MHz): § 7.20 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 6.10 (s, 1H),

5.55 (s, 1H), 5.46-5.28 (m, 3H), 5.07 (d, J = 9.6 Hz, 1H), 4.53 (d, J = 12.0 Hz, 1H), 4.30 (d, J =
12.0 Hz, 1H), 4.14 (dd, J = 9.6, 7.2 Hz, 1H), 3.79 (s, 3H), 3.54 (t, J = 6.0 Hz, 2H), 1.94 (s, 3H),
1.85-1.76 (m, 1H), 1.76 (s, 3H), 1.60 (s, 3H), 1.47-1.13 (m, 6H), 0.88 (s, 9H), 0.78 (t, J = 7.2 Hz,

3H), 0.03 (s, 6H)

(4S,5S,6E,8R,11E)-8-ethyl-4-((4-methoxybenzyl)oxy)-2-methyl-13-

oxopentadeca-2,6,11-trien-5-yl methacrylate (4-21)

OM Prepared analogously to compound 6-9.
10

/" opms Deprotection:
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From compound 4-20 (1.39 g, 2.55 mmol), NH4F (2.08 g, 56.1 mmol) and MeOH (50 mL). The
crude alcohol (1.09 g, 99% crude) was used in the next step without further purification.
Oxidation:

From the crude alcohol (500 mg, 1.16 mmol) in CH2Cl2 (1.5 mL); oxalyl chloride (117 pL, 176
mg, 1.39 mmol) in CH2Cl2 (5.4 mL); dimethylsulfoxide (198 uL, 218 mg, 2.78 mmol) in CH2Cl:
(0.78 mL); and EtsN (0.49 mL, 0.35 g, 3.5 mmol). The crude aldehyde (0.497 g, 99% crude) was
used in the next step without further purification.

HWE Reaction:

From the crude aldehyde (0.494 g, 1.15 mmol), EtC(O)CH2P(O)(OMe)2* (0.375 g, 2.09 mmol),
1,8-diazabicycloundec-7-ene (0.265 g, 1.74 mmol), LiCl (88.4 mg, 2.09 mmol) and MeCN (14
mL). The crude material was purified by flash chromatography (1 inch SiOz2, 5% to 20% EtOAc
in hexanes) to yield compound 4-21 (0.421 g, 74% over 3 steps).

IH-NMR (CDCls, 400 MHz): & 7.20 (d, J = 8.8 Hz, 2H), 6.83 (d, J = 8.8 Hz, 2H), 6.76 (dt, J =

16.0, 7.2 Hz, 1H), 6.10 (br s, 1H), 6.04 (dt, J = 16.0, 1.6 Hz, 1H), 5.56 (app t, J = 1.6 Hz, 1H),
5.43-5.32 (m, 3H), 5.08 (dt, J = 9.6, 1.2 Hz, 1H), 4.53 (d, J = 12.0 Hz, 1H), 4.30 (d, J = 12.0 Hz,
1H), 4.16 (dd, J = 9.6, 6.8 Hz, 1H), 3.79 (s, 3H), 2.53 (q, J = 7.2 Hz, 2H), 2.19-1.97 (m, 2H),
1.94 (s, 3H), 1.84 (qt, J = 8.8, 4.4 Hz, 1H), 1.75 (d, J = 0.8 Hz, 3H), 1.60 (d, J = 0.8 Hz, 3H),

1.53-1.29 (m, 4H), 1.09 (t, J = 7.2 Hz, 3H), 0.79 (t, J = 7.6 Hz, 3H).

(4S,5S,6E,8R,11E,132)-13-((tert-butyldimethylsilyl)oxy)-8-ethyl-4-((4-

methoxybenzyl)oxy)-2-methylpentadeca-2,6,11,13-tetraen-5-yl methacrylate

OM (4-3)

/" Yopms Prepared analogously to compound 6-11. From compound 4-21 (54.9 mg, 0.114
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mmol), tert-butyldimethylsilyl trifluoromethanesulfonate (157 pL, 0.180 g, 0.683 mmol), N,N-
diisopropylethylamine (169 pL, 0.125 g, 0.967 mmol), and Et2O (0.7 mL). The crude material
was purified by flash chromatography (1.5 inches SiO2z, 0% to 10% EtOAc in hexanes) to yield
compound 4-3 (49.5 mg, 73%).

!H-NMR (CDCls, 300 MHz): § 7.21 (d, J = 11.6 Hz, 2H), 6.84 (d, J = 11.6 Hz, 2H), 6.10 (s, 1H),

5.81-5.63 (m, 2H), 5.49 (app t, J = 2.4 Hz, 1H), 5.46-5.27 (m, 3H), 5.09 (dt, J = 13.2, 2.0 Hz,
1H), 4.71 (q, J = 8.8 Hz, 1H), 4.54 (d, J = 16.0 Hz, 1H), 4.31 (d, J = 16.0 Hz, 1H), 4.16 (dd, J =
12.8, 9.2 Hz, 1H), 3.79 (s, 3H), 2.05-1.81 (m, 3H), 1.95 (s, 3H), 1.75 (d, J = 1.2 Hz, 3H), 1.61 (d,
J = 6.4 Hz, 3H), 1.60 (d, J = 2.0 Hz, 3H), 1.43-1.16 (m, 4H), 1.00 (s, 9H), 0.77 (t, J = 9.6 Hz,

3H), 0.10 (s, 6H).

] H o 2,5-dihydroxybenzaldehyde (4-22)

jojj BBr3 solution (1M in CH2Cl2, 38 mL, 38 mmol) was added slowly dropwise to 2,5-
dimethoxybenzaldehyde (3.00 g, 18.1 mmol) in CH2Cl2 (18 mL) at —78 °C under Ar. The
reaction was stirred 50 min at —78 °C, warmed to 0 °C then stirred an additional 1h. H20 was
slowly added and the aqueous layer was extracted three times with Et2O. The combined organic
layer was washed with brine, dried over Na2SOa, then concentrated in vacuo. The crude material
was purified by flash chromatography (dry load onto SiO2, 30% EtOAc in hexanes) to yield
compound 4-22 (2.27 g, 93%) as a yellow solid.

IH-NMR (CDCls, 400 MHz): & 10.60 (s, 1H), 9.83 (s, 1H), 7.07 (dd, J = 8.8, 2.8 Hz, 1H), 7.00

(d, J = 3.2 Hz, 1H), 6.90 (d, J = 8.8 Hz, 1H), 4.56 (s, 1H).
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] H ores 5-((tert-butyldimethylsilyl)oxy)-2-hydroxybenzaldehyde (4-23)

ijj Tert-butyldimethylsilyl chloride (2.64 g, 17.5 mmol) was added as a solid in
portions to a solution of compound 4-22 (2.27 g, 16.7mmol), imidazole (1.71 g, 25.1 mmol), and
CH2Cl2 (67 mL) at 0 °C under Ar. The reaction was stirred overnight at rt then diluted with
CH2Cl2 (400 mL) and washed three times with H20, twice with brine, dried over Na2SO4, then
concentrated in vacuo. The crude material was purified by flash chromatography (10% to 30%
EtOAc in hexanes) to yield compound 4-23 (3.61 g, 86%).

IH-NMR (CDCls, 400 MHz): & 10.63 (s, 1H), 9.81 (s, 1H), 7.05 (dd, J = 8.8 2.8 Hz, 1H), 6.97

(d, J = 3.2 Hz, 1H), 6.87 (d, J = 8.8 Hz, 1H), 0.99 (s, 9H), 0.19 (s, 6H).

jj;jom 5-((tert-butyldimethylsilyl)oxy)-2-hydroxy-3-nitrobenzaldehyde (4-24)
(0]
(6]

H Prepared analogous to compound 6-2. From compound 4-23 (3.61 g, 14.3 mmol)

NO,
in acetic anhydride (15 mL); copper(Il) nitrate trihydrate (1.90 g, 7.86 mmol) in acetic anhydride
(15 mL). The crude material was purified by flash chromatography (5% EtOAc in hexanes) to
yield compound 4-24 (2.70 g, 63%) along with starting material 4-23 (0.183 g, 8%).

IH-NMR (CDCls, 300 MHz2): & 10.92 (s, 1H), 10.41 (s, 1H), 7.78 (d, J = 4.4 Hz, 1H), 7.61 (d, J

= 4.0 Hz, 1H), 0.99 (s, 9H), 0.23 (s, 6H)

(o)

H oras 4-((tert-butyldimethylsilyl)oxy)-2-formyl-6-nitrophenyl but-3-enoate (4-4)
(@) ;

Preparation of 3-butenoic anhydride:

o NO2
r N,N’-dicyclohexylcarbodiimide (0.856 g, 4.15 mmol) in CH2Cl2 (18 mL) was
added (0.55 mL/min) to 3-butenoic acid (0.75 g, 8.7 mmol) in CH2Cl2 (9 mL) at rt under Ar. The

reaction was stirred 3 h, filtered, then concentrated in vacuo. The material was redissolved in a
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small amount of Et2O. The precipitate was filtered then the solvent removed in vacuo to yield the
anhydride (0.50 g), which was used in the next step without further purification.

Preparation of Compound 4-4:

3-Butenoic anhydride (0.166 g, 1.08 mmol) in CH2Cl2 (1.62 mL) was added to compound 4-24
(80.0 mg, 0.269 mmol) at 0 °C under Ar. Pyridine (43 puL, 43 mg, 0.54 mmol) was added and the
reaction was stirred 4 h at rt. Saturated aqueous NH4Cl was added and the aqueous layer was
extracted three times with CH2Cl.. The combined organic layer was washed twice with 1%
aqueous HCI, brine, dried over Na2SOs, then concentrated in vacuo. The crude material was
purified by flash chromatography (2 inches SiO2, 10% EtOAc in hexanes) followed by heating 4
h at 55 °C under high vacuum (to remove excess acid/anhydride) to yield compound 4-4 (71.4
mg, 73%)

IH-NMR (CDCls, 400 MHz): § 10.10 (s, 1H), 7.74 (d, J = 3.2 Hz, 1H), 7.57 (d, J = 3.2 Hz, 1H),

6.04 (ddt, J =17.2, 10.4, 7.2 Hz, 1H), 5.36 (dq, J = 13.2, 1.6 Hz, 1H), 5.32 (dg, J = 6.0, 1.2 Hz,

1H), 3.50 (dt, J = 7.2, 1.2 Hz, 2H), 1.00 (s, 9H), 0.28 (s, 6H).

Unproductive Routes: Synthesis of Diene 5-2 and Aldehyde 5-3

allyl ((8S,9S,12R,E)-12-ethyl-17,17,18,18-tetramethyl-8-(2-methylprop-1-en-
1-yI)-2,5,7,16-tetraoxa-17-silanonadec-10-en-9-yl) carbonate (5-6)

“10Alloc

PMB deprotection:

/ OMEM

Prepared analogously to compound S10. From compound 5-5 (0.607 g, 1.08
mmol), 2,3-dichloro-5,6-dicyano-p-benzoquinone (0.295 ¢, 1.30 mmol), and CH2Cl2:pH 7

phosphate buffer (18:1, 13mL). The crude reaction mixture was directly loaded onto a 1 inch
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plug of SiO2 and eluted with 30% EtOAc in hexanes to yield the crude alcohol (0.624 g), which
was quickly reprotected in the next step to prevent cyclization of the alcohol with the adjacent
allyl carbonate group.

MEM protection:

N,N-diisopropylethylamine (0.79 mL, 0.59 g, 4.5 mmol) was added to the above alcohol (0.476
g, 1.08 mmol) in CH2Cl2 (3.8 mL) followed quickly by 2-methoxyethoxymethyl chloride (0.50
mL, 0.54 g, 4.3 mmol) at 0 °C under Ar. The reaction was stirred 2 h at rt then quenched by
addition of 10% aqueous NaHCOzs. The aqueous layer was extracted three times with CH2Cl..
The combined organic layer was washed with saturated aqueous NH4Cl, brine, dried over
Na2S0s, then concentrated in vacuo. The crude material was purified by flash chromatography
(0% to 1.5% EtOAc in hexanes) to yield compound 5-6 (0.386 g, 68% over 2 steps).

'H-NMR (CDCls, 400 MHz): 6 5.90 (ddt, J = 16.4, 10.8, 6.0 Hz, 1H), 5.49 (dd, J = 15.6, 9.2 Hz,

1H), 5.35-5.21 (m, 3H), 5.06 (t, J = 8.0 Hz, 1H), 4.95 (d, J = 9.6 Hz, 1H), 4.70 (d, J = 6.8 Hz,
1H), 4.63-4.59 (m, 3H), 4.42 (dd, J = 10.0, 8.0 Hz, 1H), 3.80 (dd, J = 4.8 Hz, 1H), 3.59-3.49 (m,
5H), 3.38 (s, 3H), 1.89-1.79 (m, 1H), 1.71 (d, J = 1.2 Hz, 3H), 1.67 (d, J = 1.2 Hz, 3H), 1.47-

1.30 (m, 4H), 1.27-1.13 (2H), 0.87 (s, 9H), 0.78 (t, J = 7.2 Hz, 3H), 0.02 (s, 6H).

allyl ((4S,5S,6E,8R,11E)-8-ethyl-4-((2-methoxyethoxy)methoxy)-2-methyl-
13-oxopentadeca-2,6,11-trien-5-yl) carbonate (5-7)
Prepared analogously to compound 6-9.

TBS deprotection:

From compound 5-6 (0.208 g, 0.393 mmol), NH4F (0.321 g, 8.65 mmol) and MeOH (7.8 mL).

The crude alcohol (0.147 g, 90% crude) was used in the next step without further purification.
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Swern oxidation:

From the crude alcohol (0.147 g, 0.355 mmol) in CH2Cl2 (0.46 mL); oxalyl chloride (36 pL, 54
mg, 0.43 mmol) in CH2Cl2 (1.6 mL); dimethylsulfoxide (60 pL, 67 mg, 0.85 mmol) in CH2Cl2
(0.66 mL); and EtsN (148 pL, 108 mg, 1.06 mmol). The crude aldehyde was used in the next
step without further purification.

HWE reaction:

From the crude aldehyde (146 mg, 0.355 mmol), EtC(O)CH2P(0)(OMe)-* (140 mg, 0.777
mmol), 1,8-diazabicycloundec-7-ene (81.0 mg, 0.532 mmol), LiCl (32 mg, 0.76 mmol), and
MeCN (4.3 mL). The crude material was purified by flash chromatography (1 inch SiO2, 0% to
20% EtOAC in hexanes) to yield compound 5-7 (85.2 mg, 51% over 2 steps)

'H-NMR (CDCls, 400 MHz): § 6.76 (dt, J = 15.6, 6.8 Hz, 1H), 6.04 (d, J = 15.6 Hz, 1H), 5.90

(ddt, J = 16.0, 10.4, 5.6 Hz, 1H), 5.47 (dd, J = 15.2, 8.8 Hz, 1H), 5.35-5.29 (m, 2H), 5.23 (app
dd, J = 10.4, 1.2 Hz, 1H), 5.07 (t, J = 7.6 Hz, 1H), 4.95 (app d, J = 9.6 Hz, 1H), 4.70 (d, J = 6.8
Hz, 1H), 4.63-4.59 (m, 3H), 4.44 (dd, J = 10.0, 8.0 Hz, 1H), 3.80 (dd, J = 7.6, 4.8 Hz, 1H), 3.59-
3.49 (m, 3H), 3.37 (s, 3H), 2.53 (q, J = 7.2 Hz, 2H), 2.17-1.96 (m, 2H), 1.92-1.82 (m, 1H), 1.70
(d, J = 1.2 Hz, 3H), 1.68 (d, J = 1.2 Hz, 3H), 1.55-1.45 (m, 1H), 1.44-1.30 (m, 2H), 1.29-1.18

(m, 1H), 1.08 (t, J = 7.2 Hz, 3H), 0.79 (t, J = 7.6 Hz, 3H).

allyl ((8S,9S,10E,12R,15E,172)-12-ethyl-17-ethylidene-19,19,20,20-
tetramethyl-8-(2-methylprop-1-en-1-yl)-2,5,7,18-tetraoxa-19-silahenicosa-

10,15-dien-9-yl) carbonate (5-2)

Prepared analogously to compound 6-11. From compound 5-7 (200 mg, 0.428

mmol), tert-butyldimethylsilyl trifluoromethanesulfonate (0.59 mL, 0.68 g, 2.6 mmol), N,N-
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diisopropylethylamine (0.64 mL, 0.47 g, 3.6 mmol), and Et20 (3 mL). The crude material was
purified by flash chromatography (1.5 inches SiO2, 0% to 10% EtOAc in hexanes) to yield
compound 5-2 (0.168 g, 68%).

!H-NMR (CDCls, 400 MHz): § 5.92 (ddt, J = 16.0, 10.4, 5.6 Hz, 1H), 5.78 (d, J = 15.6 Hz, 1H),

5.68 (dt, J = 13.6, 6.8 Hz, 1H), 5.48 (dd, J = 15.2, 9.2 Hz, 1H), 5.36-5.23 (m, 2H), 5.24 (app dd,
10.4, 1.2 Hz, 1H), 5.08 (t, J = 8.0 Hz, 1H), 4.97 (dt, J = 10.0, 1.2 Hz, 1H), 4.72 (d, J = 6.8 Hz,
2H), 4.64-4.60 (m, 3H), 4.44 (dd, J = 9.6, 8.0 Hz, 1H), 3.82 (dd, J = 7.6, 4.8 Hz, 1H), 3.76-3.73
(m, 1H), 3.60-3.50 (m, 2H), 3.39 (s, 3H), 2.05-1.95 (m, 1H), 1.92-1.82 (m, 2H), 1.72 (d, J = 1.2
Hz, 3H), 1.69 (d, J = 1.2 Hz, 3H), 1.61 (d, J = 7.2 Hz, 3H), 1.45-1.33 (m, 2H), 1.31-1.19 (m,

2H), 1.00 (s, 9H), 0.79 (t, J = 7.6 Hz, 3H), 0.10 (s, 6H).

(o]

MOMO (5-3)

NO,

jj;joms 5-((tert-butyldimethylsilyl)oxy)-2-(methoxymethoxy)-3-nitrobenzaldehyde

N,N-diisopropylethylamine (249 uL, 185 mg, 1.43 mmol) then methoxymethyl chloride
(technical grade, 96 pL, 102 mg, 1.26 mmol) were added to compound 4-24 (250 mg, 0.841
mmol) under Ar at 0 °C. The reaction was stirred 1 h at rt then quenched by addition of saturated
aqueous NH4Cl at 0 °C. The aqueous layer was extracted three times with CH2Cl2. The
combined organic layer was washed with brine, dried over Na2SOa, then concentrated in vacuo.
The crude material was purified by flash chromatography (2 inches SiOz, 5% to 20% EtOAc in
hexanes) to yield compound 5-3 (0.232 g, 81%) which solidifies to a yellow solid upon storing in
the freezer.

IH-NMR (CDCls, 400 MHz): § 10.30 (s, 1H), 7.53 (d, J = 3.2 Hz, 1H), 7.51 (d, J = 3.2 Hz, 1H),

5.16 (s, 2H), 3.58 (s, 3H), 0.99 (s, 9H), 0.25 (s, 6H).
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Unproductive Routes: HDA-DDQ Reaction to Compound 5-8

oTBS allyl ((4S,5S,8R,E)-10-((2S,3S)-2-(5-((tert-butyldimethylsilyl)oxy)-2-
No,  (methoxymethoxy)-3-nitrophenyl)-3-methyl-4-oxo-3,4-dihydro-2H-
pyran-6-yl)-8-ethyl-4-((2-methoxyethoxy)methoxy)-2-methyldeca-2,6-

ovem di€N-5-yl) carbonate (5-8)

Aldehyde 5-3 (168 mg, 0.289 mmol), Jacobsen’s catalyst [SbFs]*® (29.8 mg,
43.4 pmol), 4A MS (43 mg), and a stir bar were added to diene 5-2 (168 mg, 0.289 mmol) ina 1
dram vial. The vial was placed on the high vacuum then backfilled with Ar. Acetone (15 pL) was
added and the cap was wrapped in parafilm and the entire vial wrapped in aluminum foil. The
reaction was stirred 3 d then additional freshly prepared Jacobsen’s catalyst (29.8 mg, 43.4
pmol) was added. The reaction was stirred 3 d then diluted with CH2Cl2 (100 mL). To the
reaction was added 2,3-dichloro-5,6-dicyano-p-benzoquinone (78.9 mg, 0.347 mmol) in CH2Cl2
(10 mL). The reaction was stirred 3 d then loaded directly onto a SiO2 gel column (10% to 30%
EtOAc in hexanes) to yield compound 5-8 (89.7 mg, 39%) and recovered enone 5-7 (22.3 mg,

17%).

IH-NMR (CDCls, 400 MHz): § 7.30 (d, J = 2.8 Hz, 1H), 7.23 (d, J = 2.8 Hz, 1H), 5.91 (ddt, J =
16.0, 10.4, 5.6 Hz, 1H), 5.80 (d, J = 3.2 Hz, 1H), 5.49 (dd, J = 15.6, 9.2 Hz, 1H), 5.39-5.31(m,
3H), 5.30 (s, 1H), 5.24 (app dd, 10.4, 1.2 Hz, 1H), 5.11-5.06 (m, 2H), 5.00 (d, J = 6.8 Hz, 1H),
4.97 (app dd, J = 10.0, 1.2 Hz, 1H), 4.70 (d, J = 6.8 Hz, 1H), 4.64-4.61 (m, 3H), 4.46 (dd, J =
9.6, 8.0 Hz, 1H), 3.80 (dd, J = 7.6, 4.8 Hz, 1H), 3.60-3.51 (m, 3H), 3.49 (s, 3H), 3.38 (s, 3H),

2.78 (qd, J = 6.8, 2.4 Hz, 1H), 2.36-2.26 (m, 1H), 2.22-2.10 (m, 1H), 1.95-1.84 (m, 1H), 1.72 (s,

110



3H), 1.69 (d, J = 1.2 Hz, 3H), 1.60-1.38 (m, 3H), 1.34-1.27 (m, 1H), 1.00 (s, 9H), 0.86 (d, J = 7.2

Hz, 3H), 0.82 (t, J = 7.2 Hz, 3H), 0.24 (s, 6H)

Unproductive Routes: Investigating Solutions to the Amidation Reaction - Synthesis of

Amide 6-5 and Aldehydes 6-7/6-8

H

g e oA 3-(1,3-dioxolan-2-yl)-4-hydroxy-5-nitrophenyl acetate (6-3)

Joj;'%( Toluene (3.7 mL) and ethylene glycol (0.83 mL, 0.92 g, 14.8 mmol) were added
to compound 6-2 (0.835 g, 3.71 mmol) under Ar at rt. Trimethyl orthoformate (1.6 mL, 1.6 g, 15
mmol) was added followed by pyridinium p-toluenesulfonate (100 mg, 0.371 mmol) as a solid.
The reaction was warmed to 60 °C and stirred 3 h. TLC showed no starting material so the
reaction was cooled to rt and allowed to stir overnight. The reaction was quenched by addition of
pH 7 phosphate buffer and the aqueous layer was extracted three times with EtOAc. The
combined organic extract was washed with brine, dried over Na2SOa, and concentrated in vacuo.
The crude material was purified by flash chromatography (5% to 40% EtOAc in hexanes) to
unexpectedly yield the dimethyl acetal (0.635 g, 57%).

To the dimethyl acetal (0.271 g, 1 mmol) at rt under Ar was added toluene (1 mL) and ethylene
glycol (220 pL, 248 mg, 4 mmol). Pyridinium p-toluenesulfonate (25.1 mg, 0.1 mmol) was
added as a solid and the reaction stirred 24 h at rt. The reaction was quenched with pH 7
phosphate buffer and the aqueous layer extracted three times with EtOAc. The combined organic
layer was washed with brine, dried over Na2SOa, then concentrated in vacuo. The crude material

was purified by flash chromatography (5% to 40% EtOAc in hexanes) to yield compound 6-3

(0.211 g, 78%).
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IH-NMR (CDCls, 400 MHz): § 10.87 (s, 1H), 7.90 (d, J = 3.2 Hz, 1H), 7.63 (d, J = 2.8 Hz, 1H),

6.20 (s, 1H), 4.15-4.06 (m, 4H), 2.31 (s, 3H)

0

C jj;jm allyl (E)-5-((5-acetoxy-3-(1,3-dioxolan-2-yl)-2-hydroxyphenyl)amino)-2-
O

H methyl-5-oxopent-2-enoate (6-5)
HN (0]

Nitro Reduction:
| OAllyl

o Lindlar’s catalyst (5% Pd, 106 mg) was added to a 2-neck round bottom

flask and backfilled with Hz. In a separate round bottom flask, THF (5.3 mL) then quinoline (53
pL) was added to compound 6-3 (200 mg, 0.743 mmol) under Ar. The solution was then added
via syringe to the flask containing Lindlar’s catalyst and the reaction was stirred 4 h. The
reaction was diluted with THF, filtered (syringe filter), then concentrated in vacuo. The crude
aniline 6-4 (0.242 g, 89%), contaminated with quinoline, was used immediately in the next step
without further purification.

Amidation:

Dimethylformamide (DMF) was degassed using the freeze-pump-thaw method.
N-(3-dimethylaminopropyl)-N -ethylcarbodiimide hydrochloride (EDC-HCI, 168 mg, 0.878
mmol) and a stir bar were placed under N2 and cooled to 0 °C. In a separate flask carboxylic acid
5-12 (162 mg, 0.878 mmol) and 1-hydroxybenzotriazole hydrate (137 mg, 0.878 mmol) were
placed under Ar. DMF (7 mL) was added and the solution was added via gastight syringe to the
first flask containing the EDC-HCI at 0 °C. The reaction was stirred and crude aniline 6-4 (70
mg, 0.29 mmol) in DMF (4 mL) was added via gastight syringe. The reaction was stirred 24 h at
rt then quenched by addition of brine:H20 (1:4). The aqueous layer was extracted once with

Et20, the three times with EtOAc. The combined organic layer was washed with brine, dried
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over Na2SOs, then concentrated in vacuo (high vacuum overnight). The crude material was
purified by flash chromatography (10% to 60% EtOAc in hexanes) to yield amide 6-5 (48 mg,
40%) and recovered carboxylic acid 5-12 (85.3 mg)

'H-NMR (CDCls, 400 MHz): § 8.05 (d, J = 2.4 Hz, 1H), 7.86 (br s, 1H), 7.02 (td, J = 7.6, 1.2

Hz, 1H), 6.76 (d, J = 2.8 Hz, 1H), 6.01-5.91 (m, 2H), 5.35 (dg, J = 17.2, 1.6 Hz, 1H), 5.24 (app
dd, J =10.4, 1.2 Hz, 1H), 4.67 (dt, J = 5.6, 1,2 Hz, 2H), 4.13-4.05 (m, 4H), 3.33 (d, J = 7.6 Hz,

2H), 2.25 (s, 3H), 1.95 (s, 3H)

H o allyl (E)-5-((5-acetoxy-3-formyl-2-hydroxyphenyl)amino)-2-methyl-5-
0’ I j
O

H
HN__O

oxopent-2-enoate (6-6)

‘ Toluenesulfonic acid monohydrate (22.0 mg, 0.116 mmol) was added as a

OAllyl

0 solid to compound 6-5 (470 mg, 1.16 mmol) in acetone (5.8 mL) at rt under
air atmosphere. The reaction was stirred 30 min then diluted with CH2Cl2 and saturated aqueous
NaHCOs:H20 (1:1). The aqueous layer was extracted three times with CH2Cl2. The combined
organic layer was washed with brine, dried over Na.SQOs, then concentrated in vacuo. The crude
material was purified by flash chromatography (5% to 40% EtOAc in hexanes) to vyield
compound 6-6 (0.289 g, 69%)

IH-NMR (CDCls, 400 MHz2): & 11.40 (s, 1H), 9.84 (s, 1H), 8.46 (d, J = 2.8 Hz, 1H), 7.87 (br s,

1H), 7.10 (d, J = 2.8 Hz, 1H), 7.03 (qt, J = 7.2, 1.6 Hz, 1H), 5.97 (ddt, J = 17.2, 10.4, 5.6 Hz,
1H), 5.35 (dg, J = 17.2, 1.2 Hz, 1H), 5.25 (dq, J = 10.4, 1.2 Hz, 1H), 4.68 (dt, J = 5.6, 1.2 Hz,

2H), 3.37 (dd, J = 7.2, 0.8 Hz, 2H), 2.30 (s, 3H), 1.96 (d, J = 1.2 Hz, 3H).
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] H o (E)-2-(5-(allyloxy)-4-methyl-5-oxopent-3-enamido)-6-formyl-1,4-
Aij? phenylene diacetate (6-7)

EYOAWI Acetic anhydride (13.1 pL 14.1 mg, 0.138 mmol) was added to compound 6-6

o (12.5 mg, 34.6 umol) in 1,2-dichloroethane (0.21 mL) at 0 °C under Na.

Pyridine (4.2 uL, 4.1 mg, 52 pumol) was added and the reaction was stirred 3 h at rt. Saturated

aqueous NH4Cl was added and the aqueous layer was extracted three times with EtOAc. The

combined organic layer was washed three times with 1% aqueous HCI, brine, dried over Na2SOs,

then concentrated in vacuo. The crude material was left on the high vacuum overnight to yield

compound 6-7 (12.5 mg, 90% yield, 94% diacyl).

IH-NMR (CDCls, 400 MHz): 5 9.85 (s, 1H), 8.40 (d, J = 2.4 Hz, 1H), 7.53 (br s, 1H), 7.33 (d, J

= 2.8 Hz, 1H), 6.96 (td, J = 7.6, 1.6 Hz, 1H), 5.96 (ddt, J = 17.2, 10.4, 6.0 Hz, 1H), 5.35 (dg, J =
17.2, 1.6 Hz, 1H), 5.26 (dg, J = 10.4, 1.2 Hz, 1H), 4.68 (dt, J = 5.6, 1.2 Hz, 2H), 3.33 (d, J = 7.6

Hz, 2H), 2.39 (s, 3H), 2.32 (s, 3H), 1.95 (s, 3H).

H ohe (E)-2-(N-acetyl-5-(allyloxy)-4-methyl-5-oxopent-3-enamido)-6-formyl-1,4-
(0]
Aij;j phenylene diacetate (6-8)
_N__O

E(OAM Acetic anhydride (92 pL, 99 mg, 970 umol) was added to compound 6-6 (35

o mg, 97 pumol) in 1,2-dichloroethane (1 mL) at O °C under Ar. Pyridine (47 uL,
46 mg, 580 pumol) was added followed by 1-methylimidazole (0.8 pL, 0.8 mg, 10 umol). The
reaction was stirred 2.5 h at rt then quenched by addition of saturated aqueous NH4Cl. The
aqueous layer was extracted three times with EtOAc. The combined organic layer was washed

three times with 1% aqueous HCI, brine, dried over Na2SOs, then concentrated in vacuo. The
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crude material was left on the high vacuum overnight to yield compound 6-8 (33.7 mg, 78%
yield, 90% triacyl).

IH-NMR (CDCls, 400 MHz): & 9.98 (s, 1H), 7.72 (d, J = 2.8 Hz, 1H), 7.35 (d, J = 2.8 Hz, 1H),

6.96 (g, J = 6.8, 1.2 Hz, 1H), 5.94 (ddt, J = 17.2, 10.4, 5.6 Hz, 1H), 5.33 (dg, J = 17.2, 1.6 Hz,
1H), 5.23 (dg, J = 10.4, 1.2 Hz, 1H), 4.64 (dt, J = 5.6, 1.2 Hz, 2H), 3.57 (app t, J = 7.6 Hz, 2H),

2.34 (s, 6H), 2.23 (3H), 1.82 (d, J = 1.2 Hz, 3H).

Unproductive Routes: Investigating Solutions to the Amidation Reaction — HDA Reaction

to Compound 6-15 and 6-16

Ohc Compounds 6-15 (diacyl) and 6-16 (triacyl)

(0]

TEO N)KS: A mixture of di- and tri-acylated aldehyde 6-7:6-8, 2.8:1 (14.0 mg,
NS

O OAcR

ayio” Yo 34.7 umol) was loaded into a small vial (with a septum cap) using

o RTMerAc THF to transfer. The solvent was removed by high vacuum then diene

3-2 (19.7 mg, 69.4 umol), Jacobsen’s catalyst [SbFs]*® (4.8 mg, 6.9 umol), 4A MS (5.2 mg), and
a stir bar were added. The vial was placed under Ar then acetone (7 uL) was added. The cap was
wrapped in parafilm and the entire vial wrapped in aluminum foil. The reaction was stirred 4 d
then directly loaded onto a SiO2 gel column (0% to 40% EtOAc in hexanes) to yield diacyl
product 6-15 (4.2 mg, 24%), triacyl product 6-16 (4.2 mg, 64%) and the diacyl aldehyde 6-7 (5.7

mg 58% recovered).

'H-NMR (CDCls, 400 MHz, diacyl product 6-15): & 7.83 (d, J = 2.4 Hz, 1H), 7.10 (d, J = 2.8 Hz,

1H), 7.09 (br s, 1H), 6.95 (td, J = 7.6, 1.2 Hz, 1H), 5.96 (ddt, J = 16.4, 11.2, 6.0 Hz, 1H), 5.35

(dd, J = 16.8, 1.2 Hz, 1H), 5.26 (app d, J = 10.4 Hz, 1H), 4.69-4.64 (m, 4H), 4.22 (br s, 1H), 3.39
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(t, J = 6.4 Hz, 2H), 3.34 (s, 3H), 3.30 (d, J = 7.2 Hz, 2H), 2.29 (s, 3H), 2.28 (s, 3H), 2.15-2.09
(m, 1H), 1.95 (s, 3H), 1.63-1.53 (m, 6H), 0.99 (t, J = 8.0 Hz, 9H), 0.74 (d, J = 6.8 Hz, 3H), 0.69
(g, J=8.0 Hz, 6H)

'H-NMR (CDCls, 400 MHz, triacyl product, nmr shows potential rotamer peaks, 6-16): & 7.42

(d, J = 2.8 Hz, 1H), 7.02-6.95 (m, 2H), 5.95 (ddt, J = 17.2, 10.8, 6.0 Hz, 1H), 5.32 (dg, J = 17.2,
1.6 Hz, 1H), 5.22 (app dd, J = 10.4, 1.2 Hz, 1H), 4.71-4.69 (m, 2H), 4.64 (d, J = 5.6 Hz, 2H),
4.24 (br's, 1H), 3.40 (t, J = 6.4 Hz, 2H), 3.34-3.30 (m, 5H), 2.31 (s, 6H), 2.21 (s, 3H), 2.19-2.13
(m, 1H), 1.83 (s, 1.5H), 1.81 (s, 1.5H), 1.64-1.52 (m, 6H), 0.98 (t, J = 8.0 Hz, 9H), 0.75 (d, J =

6.8 Hz, 3H), 0.68 (g, J = 7.6 Hz, 6H).

Unproductive Routes: Synthesis of Diene 6-14

OTBS  (R)-tert-butyl((4-ethylhept-5-yn-1-yl)oxy)dimethylsilane (6-12)

To a solution of compound 4-18 (0.500 g, 2.08 mmol) in THF (20 mL) at —78 °C

under Ar was added n-butyllithium solution (1.6M in hexanes, 1.56 mL, 2.5 mmol)
dropwise via syringe. The reaction was stirred 15 min at —78 °C followed by dropwise addition
of Mel (0.91 mL, 2.1 g, 15 mmol). The reaction was slowly warmed to rt over 3 h then quenched
by addition of saturated aqueous NH4Cl. The mixture was diluted with H2O and the aqueous
layer was extracted three times with EtOAc. The combined organic layer was washed with brine,
dried over Na2SOs4, then concentrated in vacuo. The crude material was purified by flash
chromatography (0% to 3% EtOAc in hexanes) to yield compound 6-12 (0.498 g, 94%).

'H-NMR (CDCls, 400 MHz): & 3.62 (t, J = 6.8 Hz, 2H), 2.24-2.15 (m, 1H), 1.80 (d, J = 2.4 Hz,

3H), 1.76-1.54 (m, 2H), 1.52-1.32 (m, 4H), 0.97 (t, J = 7.2 Hz, 3H), 0.90 (s, 9H), 0.05 (s, 6H)

116



@ (R,E)-8-ethylundec-4-en-9-yn-3-one (6-13)
| Prepared analogously to compound 6-9.

If TBS deprotection:

From compound 6-12 (0.490 g, 1.93 mmol), NH4F (1.57 g, 42.4 mmol) and MeOH (39 mL). The
crude alcohol (0.253 g, 94% crude) was used in the next step without further purification.

Swern oxidation:

From the crude alcohol (0.250 g, 1.78 mmol) in CH2Cl2 (2.3 mL); oxalyl chloride (180 pL, 270
mg, 2.14 mmol) in CH2Cl2 (7.5 mL); dimethylsulfoxide (0.30 mL, 0.33 g, 4.3 mmol) in CH2Cl:
(3.3 mL); and EtsN (0.74 mL, 0.54 g, 5.3 mmol). The crude aldehyde (0.257 g) was used in the
next step without further purification.

HWE reaction:

From the crude aldehyde (0.246 g, 1.78 mmol), EtC(O)CH2P(O)(OMe)2* (0.642 g, 3.57 mmol),
1,8-diazabicycloundec-7-ene (0.40 mL, 0.41 g, 2.67 mmol), LiCl (0.15 g, 3.6 mmol), and MeCN
(21 mL). The crude material was purified by flash chromatography (1 inch SiO2, 0% to 10%
EtOACc in hexanes) to yield compound 6-13 (0.235 g, 63% over 3 steps)

'H-NMR (CDCls, 400 MHz): & 6.84 (dt, J = 15.6, 6.8 Hz, 1H), 6.12 (d, J = 16.0 Hz, 1H), 2.55

(0, J = 7.2 Hz, 2H), 2.42 (dq, J = 15.2, 7.2 Hz, 1H), 2.29 (dg, J = 8.0 Hz, 1H), 2.24-2.17 (m, 1H),

1.80 (d, J = 2.0 Hz, 3H), 1.59-1.37 (m, 4H), 1.09 (t, J = 7.2 Hz, 3H), 0.98 (t, J = 7.2 Hz, 3H).

oT8s  tert-butyl(((R,2Z,4E)-8-ethylundeca-2,4-dien-9-yn-3-yl)oxy)dimethylsilane (6-
X
| 14)
I Prepared analogously to compound 6-11. From compound 6-13 (36.4 mg, 0.189

mmol), tert-butyldimethylsilyl trifluoromethanesulfonate (0.26 mL, 0.30 g, 1.1 mmol), N,N-
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diisopropylethylamine (0.28 mL, 0.21 g, 1.6 mmol), and Et2O (1.3 mL). The crude material was
purified by flash chromatography (3 inches SiO2, 0% to 5% EtOAc in hexanes) to yield
compound 6-14 (46.7 g, 80%).

'H-NMR (CDCls, 400 MHz): § 5.86 (d, J = 15.6 Hz, 1H), 5.73 (dt, J = 14.0, 6.8 Hz, 1H), 4.74

(g, J = 7.2 Hz, 1H), 2.31-2.09 (m, 3H), 1.81 (d, J = 2.4 Hz, 3H), 1.61 (d, J = 6.8 Hz, 3H), 1.49-

1.35 (m, 4H), 1.00 (s, 9H), 0.97 (t, J = 7.6 Hz, 3H), 0.10 (s, 6H).
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FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144
DW 60.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
== CHANNEL fl ==
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300202 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

N

5 4 3 2
oo~ o I\Fo‘ﬁ
Qe S |9 (@<
-l ol ol s+

120

1 0 ppm



p.263 col. 2
Current Data Parameters
HOONAHONO AL ANLMWOWANOOWOL — OO WOWNNNLNWOIMS OO NAME Scott PMB
ST OOWOWNITITNAONOVWOWWOWMOWL OOV LWS OISO EXPNO 30
N ONOOOWOWWOMWOWWWO>~=MMNMWOWOFTMHOOS-TTTO0OO0OO0O0O0Or-r-r- oo PROCNO 1
CELLOLOWOLOWOOWOWOWOWOOW ST FITFTTONONONONONOMNONNNNNNNN
F2 - Acquisition Parameters
e A VASVAVCRP e
Time 13.30
INSTRUM spect
PROBHD 5 mm QNP 1H/1
(0) PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
OPMB DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 322
DW 80.800 usec
DE 6.50 usec
TE -925.2 K
D1 1.00000000 sec

== CHANNEL f1l =

1H
12.71 usec
18.19700050 W
300.2318540 MHz

F2 - Processing parameters
ST 32768

SF 300.2300092 MHz
WDW EM
SSB 0

LB 0.10 Hz
GB 0

PC 1.00

9 8 7 6 5 4 2 1 0 ppm
O (=1 (o231 AN = ©o N[ O] =
< o [=1K} | O ~ [=]=]{=]
o -l I~le ~l= < =l
p.276
Current Data Parameters
© o= o« © NAME Scott PMB
< oS w9 N X A EXPNO 51
s med 29 o o 8 10 PROCNO 1
pt o P ~ ~ v
F2 - Acquisition Parameters
Date_ 20140930
Time 16.02
INSTRUM spect
PROBHD 5 mm QNP 1H/1
(o] PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 220
OPMB bs 2
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -923.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l = =
75.5004428 MHz
13C
12.00 usec
31.62299919 W
CHANNEL f2 = =
300.2312009 MHz
1H
waltzl6
90.00 usec
18.19700050 w
0.36291999 W
0.29396001 W
F2 - Processing parameters
ST 32768
SF 75.4928837 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

121



p.264-B Current Data Parameters

ONOHOILANOMOAMIOAAS LT N AMOIOHNO O HOTOMI LW O NAME Scott Metathesis
OWMOWNWOSOOFOD AT AOVTOOVNFTIONOLTTMNOTMNNANRDNMM EXPNO 70
ANNOO A A== =AM AAO0OO0ON0VOOO0OO0OOOSIII WYY ™0 PROCNO 1
CELLOLOWOLOWO TSI IIONNONONONONNNNNNNNAAAA
F2 - Acquisition Parameters
\\N\.\\’N \ \Wf%/ Date_ 20140624
Time 16.04
INSTRUM spect
PROBHD 5 mm QNP 1H/1
(0} PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
OPMB DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 322
DW 80.800 usec
DE 6.50 usec
TE -932.0 K
D1 1.00000000 sec
= CHANNEL f1l =
1H
12.71 usec
18.19700050 W
300.2318540 MHz
F2 - Processing parameters
ST 32768
SF 300.2300094 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
) | L L
T T T T T T T T T T 1
9 8 7 6 5 3 2 1 0 ppm
- o QO M|M D ol N~
[le] (=] oo o | o (=1 =1(=] NN
o - vl =l ™o
P. 135 Current Data Parameters
- b oa © - NAME Scott Metathesis
— ® om o« ~ o o © 0 ™ © - EXPNO 52
o © oo o o en aeon o PROCNO 1
0 0 MmN N o < o wm w ©
o PR e B ~ © v IS
F2 - Acquisition Parameters
TV I
Time 12.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
(0} PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 250
OPMB DS h
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
D11 0.03000000 sec
= CHANNEL f1l =
13C
P1 10.00 usec
PLW1 56.13299942 W
SFO1 100.6228293 MHz
CHANNEL f2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 12.01700020 w
PLW12 0.29076999 W
PLW13 0w
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L ik " p
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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=

=

p.286

Current Data Parameters

ISR s} TOWMOITOONSOWOONO M Mmoo NAME Scott KOH
o O O 1 AN WONW T AN O O O S NN~ EXPNO 10
N N o 0 A A H DN NN NN A W0 ™M 0 0 W PROCNO 1
~ o~ 0w OWOWLWOWT T T M N A F2 - Acquisition Parameters
\/ \/ N/ \\ \%// ‘ N V Date_ 20141001
Time 14.02
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
OH TD 32768
SOLVENT CDC13
NS 16
OH DS 2
SWH 6188.119 Hz
OPMB FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 144
DW 80.800 usec
DE 6.50 usec
TE -922.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
SFO1 300.2318540 MHz
NUC1 1H
Pl 12.71 usec
PLWL 18.19700050 W
F2 - Processing parameters
SI 32768
SF 300.2300084 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
B Ub .
I I I I I I 1
9 8 7 6 5 4 3 2 1 ppm
| (¢ o o] NN~ ] < | ©
=N Q Q < - = bt
| [N - - ™M™ o ellord
p.286 Current Data Parameters
NAME Scott KOH
&) 588 2 3 o = o a o S Y
. . .. . . Mmoo © < ~ ~ PROCNO 1
o s oo o = e A . N
) L B RN R\ R ~mo o o o ®
”‘ o et A mme e o o F2 - Acquisition Parameters
TV 1] |
Time 14.18
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
OH TD 65536
SOLVENT CDC13
NS 220
OH DS 4
SWH 18028.846 Hz
OPMB FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 181
DW 27.733 usec
DE 6.50 usec
TE -921.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl ==
75.5004428 MHz
13C
12.00 usec
31.62299919 W
CHANNEL f2 =
SFO2 300.2312009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 18.19700050 W
PLW12 0.36291999 W
PLW13 0.29396001 W
F2 - Processing parameters
ST 32768
SF 75.4928835 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm
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P. 175-B Current Data Parameters

NAME Scott Sodium Periodate
< o N ~ M HWONO LD WOO W W™ oy @ EXPNO 90
N o™~ O @ MMM AAO N0 w0 SE=) PROCNO 1
TolTe} N N Oy © o H 000 0 © ~
N P L ) .. F2 - Acquisition Parameters
oo ~~ 0o OO O — Date_ 20140306

Time 13.05
Y VRS V]
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
H SOLVENT CDC13
NS 16
DS 2
[@] SWH 8223.685 Hz
FIDRES 0.125483 Hz
OPMB AQ 3.9845889 sec
RG 181
DW 60.800 usec
DE 6.50 usec
TE 307.9 K
D1 1.00000000 sec
CHANNEL f1 ==
1H
13.75 usec

12.01700020 W
400.1324710 MHz

F2 - Processing parameters

ST 6553

SF 400.1300075 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T
9 8 7 6 5 4 3 2 1 0 ppm

=) - - (g N~ ol
Q - e 9T o =
- o -l Il © ol

124



p.54-2

Current Data Parameters

DNOOMOA A>T A OO 10 ~ o SCOttT};g
TN AHOODS SO0 O O ~
000000~ WLWLWOWM M~~~ o PROCNO 1
OMOmNmOm»n NNNAAAA—A O o F2 - Acquisition Parameters
Date_ 20141202
Time 10.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
AN ™ 65536
TBSO OH SOLVENT cpC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 101
DW 60.800 usec
DE 6.50 usec
TE 92.2 K
D1 1.00000000 sec
PLW1 12.01700020 w
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300119 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. | l »
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
[ 0 (=2 N [{=]
o o S N ©
o o N o ©
-
p.55*2,b crude Current Data Parameters
NAME Scott Myers Aux
A~ M RN © o  EXPNO 80
0 O O o) O © N O o~ © o ~ PROCNO 1
O W WOWNNN oo oo o © o
NN e e e N N F2 - Acquisition Parameters
MmmMmmmomnom NN A o o Date 20141211
N Y N\ | | Tine 5.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
AN D 65536
TBSO | SOLVENT CcDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 114
DW 60.800 usec
DE 6.50 usec
TE -466.1 K
D1 1.00000000 sec

= CHANNEL fl ==

1H
Pl 13.75 usec
PLW1 12.01700020 W
SFOL1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

i L

D B B L B

9 8 7 6 5 4 3 2 1 ppm
< [=] T2} N [Te]
o |& =] Y o
N N N e ]



P. 7-2 Current Data Parameters

NAME Scott Myers Aux
SO AMMOONWOMNME A0 ANWMOOSMMS A~ OIS MO N O N WD W ™~ WEXPNO 20
DOMANONNNANTD AOON ANSTOAFOMNMAHONWNT O NS O >~ NpROCNO 1
NOOOANNNNLOONOOSTFTAATAAOOVOOFONDOWOOWOWOFFNOSM AN DO
[ e e e i i e s NNNNNNNNNN o oo 66 o oF2 - Acquisition Parameters

NN ey

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG 2930
oTBS D 65536
SOLVENT cDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
Ph RG 32
N v DW 62.400 usec
= DE 6.50 usec
OH TE 2508.0 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1l ==
400.1324710 MHz

1H
14.50 usec

12.01700020 W

F2 - Processing parameters

SI 65536

SF 400.1300097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T
9 8 7 6 5 4 3 2 1 0 ppm

(=104 0| 00|( © ~ < (0| | | |9 [Q]r=| N \=
S|le -|N|= ) || =(o|=| [N |6 ™| N
< | - A =]IK=] - o|N|o(o|o o| 1| |N|o ": 0
b. 7-2 Current Data Parameters
< - NN © o NAME Scott Myers Aux
< R -5 A 2 83N83erR3 o EXPNO 22
2 S SII5KA Y @ m SRvOne TN 0 PROCNO 1
— AT S =~ © < ONN NN |
‘ N/// \/ ‘ ‘ \\W / ’/ ‘ F2 - Acquisition Parameters
Date_ 20180330
Time 9.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
oTBS PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 150
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
Ph AQ 1.3631488 sec
N ; RG 203
z DW 20.800 usec
DE 6.50 usec
TE 2743.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228293 MHz
13C
10.00 usec
56.13299942 W
== CHANNEL f2 = =
400.1316005 MHz
1H
waltzlé
90.00 usec
12.01700020 w
0.31191999 W
0.25266001 W
F2 - Processing parameters
SI 32768
SF 100.6127568 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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—7.186

TBSC

o
T T T T T T 1
7 5 4 3 2 1 0 ppm
o mw vl (o ) l\v—q«:ﬁﬁ |
e ] o a( Q| |9 QRN har ]
- = ~lal lole o3| |l Sllesl il Sles Sl

127

Current Data Parameters

NAME Scott Myers DE
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141024
Time 20.16
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2930
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 64
DW 80.800 usec
DE 6.50 usec
TE -924.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
300.2318540 MHz

1H
12.71 usec
18.19700050 W

F2 - Processing parameters

SI 32768

SF 300.2300068 MHz
WDW EM

SSB 0

LB 0.10 Hz
GB 0

PC 1.00



p.11-2

Current Data Parameters

™M~ 0 o M OO N O~ < NAME Scott LAB
— O T ™M WM OO < < EXPNO 20
(el \cToToTe} 0w wn < N o o PROCNO 1
Mo momom A A A A O © F2 - Acquisition Parameters
\'/ \.//// ‘ Date_ 20140917
Time 16.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
OTBS D 65536
SOLVENT CDC13
NS 16
Ds 2
” SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
HO RG 32
DW 60.800 usec
DE 6.50 usec
TE 94.9 K
D1 1.00000000 sec
== CHANNEL f1l ==
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
[=1k=} O o2} ©
S|® o & ©
N AL - [Ie]
-
p.1l1-2
Current Data Parameters
) ~ cor~~©0 ™M ® NAME Scott LAB
a9 TooeTaTa o “ EXPNO 21
838 S AILIA S 7 PROCNO 1
\/ ‘ \\// / ‘ ‘ F2 - Acquisition Parameters
Date_ 20140917
Time 16.28
INSTRUM spect
OoTBS PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
3 SOLVENT CDC13
’ NS 250
DS 4
HO SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 181
DW 20.800 usec
DE 6.50 usec
TE 94.8 K
D1 2.00000000 sec
D11 0.03000000 sec
== CHANNEL f1l =
13C
10.00 usec
56.13299942 W
100.6228293 MHz
CHANNEL f2 =
waltzlé
1H
90.00 usec
12.01700020 W
0.29076999 W
0w
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A A o M ool
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current
NAME

Data Parameters

Scott Oxidation

™ © NONOENICOIENONONDONS OO LXPN 120
— o DONNOODFTONNATOOANSOM A O M~ PROCNO 1
NeaNe) WLOWLONNNNNANNNNNNNAAT OO OOy O
o . © s+ 4+« 4+ 4 4 4 & &+« « + + + + o+« + s« « « .« F2 - Acquisition Parameters
[e)NNe) MM MOANNNNNNNNNNNNNNAAAAOO O OO Date_ 20140807
Time 9.40
\/ k\kw%(‘%/ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
OTBS TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
g FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 128
o~ H DW 60.800 usec
DE 6.50 usec
TE 95.9 K
D1 1.00000000 sec
CHANNEL f1 =
1H
13.75 usec
12.01700020 W
400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1299985 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| J ) A S
T T T T T T T T T 1
8 7 6 5 4 3 2 1 0 ppm
(=1 N - | [{] ©
=] - = ™| ] @
- N - | N ©
-
p.49-2
Current Data Parameters
> " B ANoTOo ® <« NAME Scott Oxidation
. ~ = HOWVo® ™ I EXPNO 140
0 N « Sww—w® o w0 PROCNO 1
Q © 0 ANNN~ o |
‘ ‘ \ \/ / / ‘ ‘ F2 - Acquisition Parameters
Date_ 20141024
Time 14.31
INSTRUM spect
OTBS PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
. NS 100
DS 4
SWH 24038.461 Hz
le} H FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE -372.8 K
D1l 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1 ==
13C
10.00 usec
56.13299942 W
100.6228293 MHz
CHANNEL f2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 12.01700020 W
PLW12 0.29076999 W
PLW13 ow
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NN HDONOAHANTOIOOSSOS O N M O NAME Scott THP-TBS
DO ANAATONO=ONIFONTMOSMO O EXPNO 10
LWOWWOWMMHMMMHANNANNNNNOOWMO OO WO PROCNO 1
MM MO ANNANANNNNNNNNNANNAAAAOOO

F2 - Acquisition Parameters
\N%///m‘%/ Date_ 20140725
Time 15.09
INSTRUM spect
PROBHD 5 mm QNP 1H/1
OTBS PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 322
DW 80.800 usec
DE 6.50 usec
TE -925.1 K
D1 1.00000000 sec
CHANNEL f1
12.71 usec
18.19700050 W
300.2318540 MHz
F2 - Processing parameters
ST 32768
SF 300.2300084 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
J
I I I I I I 1
9 8 4 3 2 1 0 ppm
o N © 0| O =2}
S ola |of |oF S
N olo © ™| o ©
P. 18-2 Current Data Parameters
o - © TTowr 0w o~ NAME Scott Ohira Bestmann
= R asLas T o EXPNO
> s 8 heeaa o o 0 PROCNO 1
‘ ‘ ‘ \Q\//// ‘ ‘ ‘ F2 - Acquisition Parameters
Date_ 20140819
Time 12.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
oTBS PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 250
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 92.1 K
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1 ==
13C
10.00 usec
56.13299942 W
100.6228293 MHz
== CHANNEL f2 ==
CPDPRG waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 12.01700020 W
PLW12 0.29076999 W
PLW13 0w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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p.52-2 (R)-Mosher Ester Current Data Parameters
N~ ™M O OO O M O ~ NAME Scott Mosher Ester
M OO OO A0V~ MmO EXPNO 80
OO[\[\LO - oo~ o PROCNO 1

LOkOLf‘)

ST\ e N

5.543
5.528
5.505
5.492
5.471
5.333
5.311
5.294
5.279
4.966
4.942
4.402
4.373
4.163
4.148
4.134
4.128
4.125
4.104
3.762

F2 - Acquisition Parameters

— O O OO O
\\// ‘ Date_ 20141029
Time 6.24

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 500
Qu ry,CT DS 2
“~Ph SWH 8223.685 Hz
“O  OMe FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 90.5
OPMB DW 60.800 usec
DE 6.50 usec
TE -1772.6 K
D1 1.00000000 sec
= == CHANNEL f1 =
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300111 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

ppm

©
0
~ -
o -
o 4
E~Y
w
N -
-
o

ol (=18 ] [aellf=2] [=d <[ Q[9|©| r|[ 0| 0 N
N[ N o [=1I N = NOM MM < N~
|

p.52-2 (R)-Mosher Ester

Current Data Parameters

NAME Scott Mosher Ester
EXPNO 81
ppm  erocwo 1
. F2 - Acquisition Parameters
Date_ 20141029
TBSO, Time 6.26
INSTRUM spect
oo ‘g PROBHD 5 mm PABBO BB
P 1 PULPROG cosygpppgf
- D 2048
Q, (R) CF3 ] SOLVENT cpel13
\“ i e NS 10
— ~Ph ° DS 8
«“Q  Ome B SWH 3968.254 Hz
FIDRES 1.937624 Hz
° F2 AQ 0.2580480 sec
| OPMB
—— =
o ep -4
Be
o a oo -5 PLWL 12.01700020 W
PLW10 3.48410010 W
o& SFO1 400.1319943 Miz
e
S8 GRADIENT CHANNEL
GPNAM[1] §MS010.100
-6 GPz1 10.00 %
Pl6 1000.00 usec
F1 - Acquisition parameters
D
SFO1 400.132 MHz
L7 FIDRES 62.003967 Hz
5 9.917 ppm
oF
parameters
1024
SF 400.1300090 MHz
-8 WDW OSINE
s5B 0
LB 0 Hz
GB 0
PC 1.40
*9 Fl - Processing parameters
ST 1024
Mc2 QOF
sF 400.1300105 MHz
WDW QSINE
s5B 0
T T T T T T T T T LB 0 Hz
0

9 8 7 6 5 4 3 2 1 ppm
131



TBSO,

TBSO,

9 8 7 6 5 4 3 2 1 0
132

ppm

p.52-2 (S)-Mosher Ester Current Data Parameters
NAME Scott Mosher Ester
O~ WVOMNMNOHAONANLLTINTOOMITNOMN MOANTNNS N O — © EXPNO 90
SN HOOO~WOVOMASINM AN HWOWOWMNOOMS O OO NS~
AN I AAAAOONDITNNNNAS NSO TO OSSO PROCNO 1
ChLLOVOLLOLOLOOLOWODOODODIIIIIIIIO AAAAAADOO O OO F2 - Acquisition Parameters
Date_ 20141029
Time 16.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 170
0O, (s)CFs DS 2
- ~0OMe SWH 8223.685 Hz
.0  PBh FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 101
/ OPMB DW 60.800 usec
DE 6.50 usec
TE 482.2 K
D1 1.00000000 sec
Pl 13.75 usec
PLW1 12.01700020 W
SFOL1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300110 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
| | ||| | [ (= VWM N[NN <
o |9 Slla|a| |99 |@ <|®(S| o N| @ )
™ [N of|o|o || < < || o N ~
-
p.52-2 (S)-Mosher Ester
Current Data Paramet:
Scott Mosher
EXPNO
ppm PROCNO
F2 - Acquisition Parameters
Date_ 20141029
ime 16.36
N [ INSTRUM spect
_' 0 PROBHD 5 mm PABBO BB
PULPROG cosygpppaf
) 2048
SOLVENT cpel3
NS 3
— -1 DS 8
5 SWH 4237.288 Hz
8 ‘B FIDRES 2.068988 Hz
. AQ 0.2416640 sec
| “opmB . RS
. -2 DE
. TE
° ole}
D1
D11
& D12
-3 D13
D16 0.00020000 sec
- NO 0.00023600 sec
% . CHANNEL f1 ========
1H
-4 13.75
L 13.75
2500.00
12.01700020
3.48410010
o a 0o - 400.1318571
o 5
o ~ GRADIENT CHANNEL
® 0 8 SMSQ10.100
10.00 %
1000.00
6 F1 - Acquisition parameters
™ 128
SFO1 400.1319 MHz
o o FIDRES 66.207626 Hz
10.590 ppm
=7 OF
N o .
- o @ - - parameters
$: @ I 1024
D . SF 400.1300104 MHz
. P WDW QSINE
8 SSB 0
LB 0 Hz
o - GB 0
@,. ca@- . PC 1.40
o = ,9 F1 - Processing parameters
SI 1024
MC2 QOF
sF 400.1300093 MHz
WDW QSINE
SSB 0
R Ana s s e B o s e S AAAZasnasassssssssssss in 0 Hz
GB 0



Current Data Parameters

NAME Scott Alloc
O EXPNO 10
& PprOCNO 1

5.065
4.171
4.156
4.152
4.136
3.795
3.550
3.539
3.527
1.754
1.753
1.602
1.601
0.884
0.806
0.791
0.776

© F2 - Acquisition Parameters

N el O

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
"QAlloc AQ 3.2767999 sec
RG 64
7 opme DW 50.000 usec
DE 6.50 usec
TE 301.6 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1l == =
SFO1 500.1630887 MHz
NUC1 1H
Pl 11.50 usec
PLW1 18.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1600120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
NN |ee(e|e|R|e(e(R| =2 || @@ N M R
o o OlrdN|~|~OlN|~Olo|MmIlN ~lNNTFIND[M wn
p-24474 Current Data Parameters
o © C®onann© ~ NAME Scott Alloc
— 0 @M~ = ONW®LWN N~ NN O — w Mmoo MmAN O 2] EXPNO 12
. o N mmw W < FVaH oS = —
o = CONHO T 0 ™ . R . - - IR PROCNO 1
rar) TOMMNNN A ~ o o m < corwwo o 0
ekl ARl © ~ oL < OO NN A |
F2 - Acquisition Parameters
Date_ 20180413
Time 5.25
INSTRUM spect
TBSO PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
\ NS 1500
" DS 2
= SWH 29761.904 Hz
wOAlloc FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
/ OPMB DW 16.800 usec
DE 6.50 usec
TE 303.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
125.7779086 MHz
13C
10.50 usec
110.00000000 w
CHANNEL f2 = =
500.1620006 MHz
1H
waltzl6
80.00 usec
18.00000000 w
0.37195000 W
0.23805000 W
F2 - Processing parameters
SI 32768
SF 125.7653101 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. RN
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm



p.244-4

ppm

134

ppm

Current Data Parameters

NAME scott Alloc
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180413
Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppaf

™D 2048
SOLVENT cpcl3

NS 1

DS 8

SWH 4464.286 Hz
FIDRES 2.179827 Hz
AQ 0.2293760 sec
RG 40.3

DW 112.000 usec
DE 6.50 usec
TE 301.5 K
DO 0.00000300 sec
D1 1.92381406 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
IND 0.00022400 sec

CHANNEL f1
500.1617480 MHz
1H

2500.00 usec
PLW1 18.00000000 W
PLW10 3.52139997 W

= GRADIENT CHANNEL =

GPNAM[1] 5MSQ10.100
GPZ1 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
128

SFO1 500.1617 MHz

FIDRES 69.754463 Hz
s 8.926 ppm
FnMODE QF

F2 - Processing parameters
SI 1024

SF 500.1600133 MHz
WDW '

SSB 0

LB 0 Hz

GB 0

PC 1.40

F1 - Processing parameters
SI 1024

MC2 oF

SF 500.1600127 MHz
WDW QSINE
SSB 0

LB 0 Ez

GB 0



p.245—4 crude Current Data Parameters
O A A OOMNONMETAdOWONNTMOANANTOVOSNET AOWOW A O HWOHOHNO WOLW O O NAME Scott NHA4F
N HOILSOILSNOAAFTO ANV OOFTN ANNMNAOVOAOL ANOOVOOFTASLLTITMWOOW®O — O W EKPNO 10
NNDOANANNAADITIITONNNONNAAAOO OO > 1) ™ O N 0 W ppoayg 1
CCOOOLOLOLOLOLOLOLOLOLOOODOOOOLODOODOLOIFILIILILILISIILIONAAAAAAAA OO O
F2 - Acquisition Parameters
Time 5.35
INSTRUM spect
HO PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
— SWH 10000.000 Hz
- OAllos FIDRES 0.152588 Hz
AQ 3.2767999 sec
Y RG 90.5
OPMB DW 50.000 usec
DE 6.50 usec
TE 302.2 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 500.1630887 MHz
NUC1 1H
Pl 11.50 usec
PLW1 18.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1600120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
<« (o l\jv—/ﬁﬁ\lml\w%%}fnm <« (o] o] ©) B
BN ] B e B B B B B B B B S QR R|N| @00
o o Olrrlr~OlolN|~O|o|MmIN NN TINOolN
p.245*4 crude Current Data Parameters
N DN = NOO T NAME Scott NH4F
a o M DOANG®O © T M Mmoo 0 ™ oNwH 0 o
- © o = e ©®OOoH © o~ EXPNO 11
53 SRNRAIIZ D S 6 awm 10 < Soww @ o PROCNO 1
- AL il b e e 8 S © ~ ©ow 0 < AN o
AR INIRRAN G
Date_ 20180413
Time 6.55
INSTRUM spect
HO PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1500
DS 2
— SWH 29761.904 Hz
. FIDRES 0.454131 Hz
OAllog 20 1.1010048 sec
4 RG 203
OPMB DW 16.800 usec
DE 6.50 usec
TE 303.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl == =
125.7779086 MHz
13C
10.50 usec
110.00000000 W
== CHANNEL f2 == =
500.1620006 MHz
1H
waltzl6
80.00 usec
18.00000000 W
0.37195000 W
0.23805000 W
F2 - Processing parameters
SI 32768
SF 125.7653099 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME Scott HWE
EXPNO 20
PROCNO 1

4 174
4.169
4.154
3.791
2.555
2.540
2.525
2.511
1.751
1.612
1.105
1.091
1.076
0.817
0.802
0.788

F2 - Acquisition Parameters

, \///K//%ﬁ%/n// Time T

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 90.5

DW 50.000 usec
DE 6.50 usec
TE 302.2 K
D1 1.00000000 sec
TDO 1

CHANNEL f1l ==
500.1630887 MHz
1H
11.50 usec
18.00000000 W

F2 - Processing parameters

ST 65536

SF 500.1600118 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

AL

o (0| [0[ofa[o[s| o] N d ) o) N O © NEEEENRNRRNRRE
Q22 |2(2|ee|ee| el Q@R R RNININ Q=
all lail =] SIS+~ clolal~nl~lololea v+l ol vl ~| 3] 03

p-25274 Current Data Parameters
NAME Scott HWE
o ™ < O WMAMI N EXPNO 21
S N aaaTannY 235 < & IINRE S Ro PROCNO 1
— oY VCOAONOORWH®M . 1 . . FR R . Q
S WMm TN ON NN A o S v o 0 T mMor-w © o o-
Q ek S/l i A A it e i e 8 © ~ w©w© I T MmO NN o o F2 - Acquisition Parameters
1IN/ AT DN T
Time 2.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1500
Ds 2
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
“OAlloc DW 16.800 usec
V; DE 6.50 usec
TE 303.2 K
OFMB D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
125.7779086 MHz
13C
10.50 usec
110.00000000 W
= CHANNEL f2 == =
500.1620006 MHz
1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 18.00000000 W
PLW12 0.37195000 W
PLW13 0.23805000 W
F2 - Processing parameters
SI 32768
SF 125.7653101 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME Scott DDQ
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180413
Time 7.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 101
“OAlloc bW 50.000 usec
DE 6.50 usec
TE 302.5 K
OH D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
SFOL1 500.1630887 MHz
NUC1 1H
Pl 11.50 usec
PLW1 18.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1600123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

3 2 1
N[Ol N|N|~=|N| =M™

p.253*4 Current Data Parameters
© I M W® VAN N NAME Scott DDQ
o w ~ ~O NN~ O o T N ~ H AN W © EXPNO 41
- T Y Sw dowao “ < SonTnaee e v PROCNO 1
o NS IO MmN o o w® S mmormw ® s
I [ R R RS R e © ~© T MOONN H o
F2 - Acquisition Parameters
T v TN
Time 8.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1500
DS 2
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
"OAlloc DW 16.800 usec
DE 6.50 usec
OH TE 303.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl ==
SFO1 125.7779086 MHz
NUC1 13C
Pl 10.50 usec
PLW1 110.00000000 W
== CHANNEL f2 == =
SFO2 500.1620006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 18.00000000 W
PLW12 0.37195000 W
PLW13 0.23805000 W
F2 - Processing parameters
SI 32768
SF 125.7653091 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

138

NAME Scott HWE
O~ OVOOMANDO AN T A FHONDDOANNN —HHO OO ADODOAMIN O VO T TOW®OOO MO O N — MEXPNO 10
OTONOFTMOOFTHFFTNNAATNON AFTDNOOOOOFTNO AN F OO OO o - O O 0 ~PROCNO 1
OO TITMNMANNNNNNNNNAAODNOOVOWOIINWOWOWOONSOOONNFTOOOWO® ™ ™~ I~
@@@@mmmmmmmmmmmmmmmmw<r<r<r'<r<rWWNNNN.—«HHHHHHHHHoooooogit; ACqulSltlogoﬁngzters
o = —— Time 8.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 2227.9 K
OAlloc D1 1.00000000 sec
v TDO 1
OTHP CHANNEL f1 ==
400.1324710 MHz
1H
14.50 usec
12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
I I I I I I I I I I 1
9 8 7 6 5 4 3 2 1 0 ppm
| [EeTREeeETEEE R
Q R e D D] I B e Bt ] B e B e e R e B B I B e B e D e B o
- r~lrlal~~lololdlololclololal |ailv~lrrml ol ~vlal v~ m
p.255*4 Current Data Parameters
S RH85aRIR®ALISRET o ~ NOMNOATNOO M TNOSSIN®TO NN © NAME Scott HWE
" oaonnaaanesenntY 3 Q MNOWMANNS NN ST O 1T O 001 EXPNO 10
- T OO RPN G OIS ®© Lo LonsnannasnYYRa
S LOSTITMMOMMmMOONNNN A O ™ HONHEON TLTMMOOONIOWN O MMM PROCNO 1
Q ek i e (P e - PO~ OOOO TIMMMMMNNNN A A A A 0O
\\N\ \// V/// ‘ ‘ \/ \ \ v \/ \\N\ V/%// F2 - Acquisition Parameters
Date_ 20180316
Time 11.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 2
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
125.7779086 MHz
13C
10.50 usec
110.00000000 W
CHANNEL f2 =
500.1620006 MHz
1H
waltzl6
80.00 usec
18.00000000 W
0.37195000 W
0.23805000 w
F2 - Processing parameters
ST 32768
SF 125.7653154 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME Scott Silyl Enol Ether
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180425
Time 8.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 6.50 usec
TE 301.3 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1l =
500.1630887 MHz
1H
11.50 usec
18.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1600122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T 1
9 8 2 1 0 ppm
W«ﬁ%ﬁﬁ 2
q ¥ |0 ]elo == &
N[O TFITINND[N ©
p. 17-5 Current Data Parameters
MENOEAVOONNAMNNMNONND NAME Scott Silyl Enol Ether
FNMNONNOOON=OHDARNSINM A O FOOANEON ANCNOEENAASOR 00O MM
S R N B WO HOMN O NN oW~ OO0~ EXPNO 17
TN OO0 NN DD S NG oD .. H naaTe PROCNO i
LOITITONNONNNNNNN A ON M HOWHDONA IO OO 00NN 00 ®®DD M
At A A A A A A A A A A A A A A O O DO OOOVO FTOMONNNNNN A A A A A A A
F2 - Acquisition Parameters
Date_ 20180426
Time 0.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1000
DS 2
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 303.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 = =
125.7779086 MHz
13C
10.50 usec
110.00000000 W
CHANNEL f2 = =
500.1620006 MHz
1H
waltzl6
80.00 usec
18.00000000 W
0.37195000 W
0.23805000 W
F2 - Processing parameters
ST 32768
SF 125.7653108 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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p.17-5

ppm

o 55@ -
/' otHp i -2
-3
L of
9o ,4
i N -5
BQ' ;G ] "
. - 6

Current Data Parameters
NAME Scott Silyl Enol Ether
EXPNO 15
PROCNO

F2 - Acquisition Parameters
Date_ 20180425

Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppqf

2048

SOLVENT cpel13
NS 2

DS 8

SWH 4672.897 Hz
FIDRES 2.281688 Hz

Q 0.2191360 sec
G 28.5
DW 107.000 usec
DE 6.50 usec
TE 301.3 K
Do 0.00000300 sec
D1 1.93405402 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00021400 sec
77777777 CHANNEL f1 == =
SFOL 500.1617382 MHz
NUCL 1H
PO 11.50 usec
P1 11.50 usec
P17 2500.00 usec
PLWL 18.00000000 W
PLW10 3.52139997 W

GRADIENT CHANNEL

GPNAM([1 SMSQ10.100
GPz1 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
D 128

sFo1

500.1617 MHz
FIDRES 73.014015 Hz
sW 9.343 ppm
FnMODE oF

F2 - Processing parameters
ST 1024

. SF 500.1600115 MHz
. WDW QSINE
SSB 0
LB 0 Hz
[ GB 0
7 PC 1.40
o
Fl Processing parameters
ST 1024
MCc2 oF
SF 500.1600108 MHz
- 8 WDW QSINE
SSB 0
T T T T T T T T T T ss F.
8 7 6 5 4 3 2 1 0 -1 ppm < 0
p.17-5
Current Data Parameters
NAME Scott Silyl Enol Ether
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180823
Time 8
INSTROM
PROBHD
PULBROG
™
soLveNT
NS
DS
“10Alloc F2 - Processing parameters
ST 35
: 400.23000 MHz
v i
OTHP 0
0.30 Hz
0
10
p.17-5 1D NOE d8 0.5 STV Enol bener
S i3
Gonantz]
r T T T T T T T T T T T T T 1
6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

140




p.258-4 recovered sm 2

TBSON\H/OWOTBS

—0.042

141

O O
T T T T T T T
9 8 6 4 3 1 0 ppm
o el (2] © <
< N ] < o
p.258-4 recovered sm 2
TBSO/\/\H/O\H/\/\OTBS
o O
" " |
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME Scott Anhydride
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180418
Time 8.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 32

DW 62.400 usec
DE 6.50 usec
TE 2405.6 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1l ==

SFO1 400.1324710 MHz
NUC1 1H

Pl 14.50 usec
PLW1 12.01700020 W
F2 - Processing parameters
SI 65536

SF 400.1300109 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME Scott Anhydride
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180418
Time 9.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 250

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203

DW 20.800 usec
DE 6.50 usec
TE 2390.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL fl == =
100.6228293 MHz
13C
10.00 usec
56.13299942 W

== CHANNEL f2 == =
400.1316005 MHz

90.00 usec
12.01700020 W
0.31191999 W
0.25266001 W

F2 - Processing parameters

SI 32768

SF 100.6127540 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



p.256-4 column

o o)
o @ S N To) o
I %) — o 0N ~
. — — 00 0O s8]
— o )
— — 0 0 ™~ ™~ N
OAc
NO,
|
T T T T T T T 1
11 10 8 7 4 1 0 ppm
3 |8 5|3 =
- - oclo ©@
p.256-4 column
OAc
NO,
T T T T T T
200 180 140 120 40 20 0 ppm

142

Current Data Parameters

NAME Scott
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180801
Time 9.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 64

DW 62.400 usec
DE 6.50 usec
TE 21736.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1l ==
400.1324710 MHz

1H
14.50 usec

12.01700020 W

F2 - Processing parameters

ST 65536

SF 400.1300098 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME Scott Deacetylation
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180801

Time 9.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203

DW 20.800 usec
DE 6.50 usec
TE 21548.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1l = =
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 56.13299942 W

== CHANNEL f2 =
SFO2 400.1316005 MHz

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.01700020 w
PLW12 0.31191999 W
PLW13 0.25266001 W
F2 - Processing parameters
SI 32768

SF 100.6127594 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40



p.258-4 col 2

OAc

8.118
8.110
7.935
7.928
3.755
3.740
3.726
2.867
2.849
2.830
2.367
2.044
2.029
2.026
2.011
1.995
1.992
1.977
0.909
—0.070

/
/
%

1.05

p.258-4 col 2

——185.60

OAc
TBSO

uNo
o 2

-

1.00
1.04
2.12
2.14
3.25
2.37
10.97

—171.22

—168.37

—148.02
61.73

—143.37
——131.42

—127.54
T 124.55
—27.57

T—26.08

—21.03

TT—18.48
—-5.23

T~142.76
_—30.58

T

T
200 180

Current Data Parameters

NAME Scott Acylation
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180418
Time 11.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 101
DW 62.400 usec
DE 6.50 usec
TE 2457.1 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l = =
400.1324710 MHz
1H
14.50 usec

12.01700020 W

F2 - Processing parameters

SI 65536

SF 400.1300100 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME Scott Acylation
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180418
Time 22.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 2189.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l ==
100.6228293 MHz
13C

10.00 usec
56.13299942 W

CHANNEL f2 ==
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.01700020 W
PLW12 0.31191999 W
PLW13 0.25266001 W
F2 - Processing parameters
SI 32768
SF 100.6127532 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



p‘22_5 trial 2 fr 35-41 Current Data Parameters
NN ANEANEOANOANMIDADNODMANOOMOWOWOTONNLIONNWOOW® NS ooy VAME Scott DDO
NHONANNDOOONANAOANNDANTNDTOOONTNMAVNFTNONSFFAOTNMNAN O O W0 ¢ BXPNO 40
DO VOO FTITNNANNAAOOOS OO MOHONOO ™ O N OO W MWW OO PROCNO 1
N 1O LW LW LW LW s SO N NN HH A HO O OO0 OOOOOO gy - acquisition Parameters
Date_ 20180504
Time 16.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
OhAc TD 65536
SOLVENT CDC13
NS 16
DS 2
- NO, SWH 8012.820 Hz
H FIDRES 0.122266 Hz
= 00 0 O 4.0894465 sec
RG 90.5
[s] DW 62.400 usec
OTBS DE 6.50 usec
TE 89.2 K
e OAlloc D1 1.00000000 sec
TDO 1
OTHP CHANNEL f1l == =
400.1324710 MHz
1H
14.50 usec
12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T 1
9 7 6 5 4 3 2 1 0 ppm
< (2 AN| Q| D M O] = | M| 0| | O | D| O] O ©O| T ©o|N
2l A Dl B B B ] ] B B S B A B e B et et NN
o||lr omo N mj‘jﬁjj\rrg ™ ﬁm
p.263 4 Current Data Parameters
o T PN O TNEOE N HMA DO DTN TN O NAME Scott DDO
o WOWMEWEOHOA®HAHAADONANNENOENTMOOATONATMNMOTINHMAENDENMNDMO W T = < EXPNO 30
N L e 0N HO U T MARNTOITME TNV AODE IO T OO T DO N
0 0 OX T T NOBROM M o OB O ®® M + v o v s . S A e T N T R 7 pROCNO 1
o FCONNITTONNMONNNANNNANAAAONN HAODDFADDNAALTNN OO~ 10101010 — Oy ®®D DO N I
— A A A AAAAAAAAAAAAAAAAAA AN N DD~ OOOOOITTMMMMNNNNNNNN A A At d ot ||
F2 - Acquisition Parameters
Date_ 20180316
Time 12.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
OAc PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 300
DS 2
“H NO; SWH 29761.904 Hz
e ] o] FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
OTBS DE 6.50 usec
— .DAlloc TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
OTHP D0 1
CHANNEL f1 ==
SFO1 125.7779086 MHz
NUC1 13C
Pl 10.50 usec
PLWL 110.00000000 W
CHANNEL f2 ==
SFO2 500.1620006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 18.00000000 W
PLW12 0.37195000 W
PLW13 0.23805000 W
F2 - Processing parameters
ST 32768
SF 125.7653145 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

144



p.263-4

QAC

© QTBS

OAlloc

145

ppm

Current Data P
NAME
EXPNO
PROCNO

F2 - Acquisiti
Date_

Time

INSTRUM
PROBHD 5 mm
PULPROG c

D
SOLVENT
NS
DS

SWH
FIDRES
A

10

12
3

= GRADIENT CHANNEL

o
=2
~
coococoro

arameters
Scott DDQ
31
1

on Parameters
20180316
8.51
spect
PABBO BB-
osygpppaf
2048
CcDC13
1

8
3968.254 Hz
1.937624 Hz

0.2580480 sec
28.5

126.000 usec

93364501 sec
03000000 sec
00002000 sec
00000400 sec
00020000 sec
00025200 sec

CHANNEL f1 =

0.1315325 MHz
1H

14.50 usec

14.50 usec

2500.00 usec
.01700020 W
.73749995 W

GPNAM[1] 5MSQ10.100
GPzl 10.00 %
P16 1000.00 usec
F1 - Acquisition parameters
™D 128

SFO1 400.1315 MHz
FIDRES 62.003967 Hz
s 9.917 ppm
FnMODE QF

F2 - Processing parameters
ST 1

SF 400.1300110 MHz
WDwW QSINE

SSB 0

LB 0 Hz

GB 0

pC 1.40

SF 10

LB 0 Hz
0

F1l - Processing parameters
1024

OF
0.1300098 MHz
OSINE



P. 293-4 Current Data Parameters

NAME Scott HF-Pyr
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180323
Time 9.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
OAc SOLVENT cpci3
NS 16
DS 2
SWH 8012.820 Hz
O NO FIDRES 0.122266 Hz
o) AQ 4.0894465 sec
RG 64
DW 62.400 usec
DE 6.50 usec
TE 1924.7 K
D1 1.00000000 sec
OAlloc TDO 1
CHANNEL f1
OTHP 400.13247%2I MHz
- 14.50 usec
12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I I I I I I I 1
1 10 9 8 7 6 5 4 3 2 1 0 ppm
2] (=105 O[O I[P [00| 10| O] WO| 0| DD | D] O =M O[O | N| O] I | N| D
< el e ] o e e B B s o B Bt ] B ] I e B Bt e e B Bl e B B A
p.293*4 Current Data Parameters
o 0O NOITON—HOWANONTN — O NEWO NAME Scott HF-Pyr
© M HONONAAHO AP OTANNN O NTTANT ANTO A IONDD AT DD A0S MO D00 EXPNO 1
- . . SONHANONNOTNANATMNODT IO TOON MO~ OO~ O
© © NTITDNOONNEMAHNNOW O MO ™M PROCNO 1
> E 0NN TTTNMNNNOANNNNNNAATAONN AOEFADONATTITAANAAOO DO DD D A O
o H oA A A A A A A A A A A A A A A A A A AN N OO~ OOVOITTITITONMNOONNNNNN A A A
| VTSSSSWZZ=77 NI TS Vee=—=" o
Date_ 20180323
Time 12.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3100
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 203
DW 13.867 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
OTHP
== CHANNEL fl
- 11.50
0 dB
97.46119690 W
151.0637542 MHz
== == CHANNEL f2 =
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 -2.00 dB
PL12 14.19 dB
PL13 120.00 dB
PL2W 19.70630455 W
PL12W 0.47381112 W
PL13W ow
SFO2 600.7124028 MHz
F2 - Processing parameters
SI 32768
SF 151.0486305 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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EtO

p.55-5

OH

6.796
6.793

© < O D WO MWOWOr O w
o~ o~ 00 — O WSSO W
o~ NN H A~
O W W O LT OO NN N

2.472
2.456
2.454
2.440

Current Data Parameters

RN T = oy

NAME Scott Wittig
[~ 00— LN < © EXPNO 20
M-~ ONO O O™~
TN N PROCNO 1
N A A A A A A A F2 - Acquisition Parameters
20180807
14.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 101
DW 62.400 usec
DE 6.50 usec
TE -25658.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
PLW1 12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300104 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

6 5 4 3
3 S| (&
- ol

147

1 0 ppm



p.58-5

OH

6.834
6.831
6.819
6.817
6.804
6.802
5.994
5.983
5.972
5.962
5.949
5.938
5.928

O o
— <
o ™M

[fe)

5.346
5.314
5.311
5.246
5.244
5.225
5.223
4.647
4.636
3.772
3.761
3.749
2.489
2.476
2.463
2.449
1.885
1.561

[fe)

s e————

AP
(@)
T T T T T T T T 1
9 8 7 6 5 4 3 2 ppm
8 3 3 S & ] 28
- =] o o o o ol =
p.58-5
LV [ | |
OH
A0 |
o]

200

T
180

T
160

T
140

T
120

T
100

80

148

60

40

20

0

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

1

Scott Transesterification
10

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

ST
SF
WDW
SSB

CHANNEL f1 =

20180808
12.31
ect

5 mm PABBO BB/

2930
65536
cpcl3

16
2
10000.000
0.152588
3.2767999
90.5
50.000
6.50

296.
1.00000000
1

500.1630887

1H

11.50
18.00000000

65536
500.1600131
EM

0.30

1.00

Current Data Parameters

NAME
EXPNO
PROCNO

Scott Transest
11
1

Hz
Hz
sec

usec
usec

K
sec

MHz

usec
w

2 - Processing parameters

MHz

Hz

erification

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS
SWH
FIDRES

= CHANNEL f1

= CHANNEL f2 =

ST
SF
WDW
SSB
LB
GB
PC

20180809

spect
5 mm PABBO BB/
zgpg30

65536

cpcl3

4000

2
29761.904
0.454131
1.1010048
203

16.800
6.50

299.9
2.00000000
0.03000000
1

125.7779086
13C

10.50
110.00000000

500.1620006
1H

waltzl6
80.00
18.00000000
0.37195000
0.23805000

125.7653127
EM

0
1.00

0
1.40

Hz
Hz
sec

usec
usec

sec
sec

usec

W
W
W

F2 - Processing parameters
2768

MHz

Hz



Current Data Parameters

NAME Scott Jones
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161121
Time 19.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
o OH TD 65536
SOLVENT CDC13
NS 16
DS 2
] SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
o) RG 128
DW 62.400 usec
DE 6.50 usec
TE 481.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 400.1324710 MHz
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300105 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L ., A L L_UJJ o
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
o [+¢] N~ 0 ] <
o o < 3] (=] (3]
- - o o - ©
p.232*3 Current Data Parameters
NAME Scott Jones
g 0 222 & - o - EXPNO 11
. . 0 o o PROCNO 1
© ~ N © .
~ © oo m bt 0 ) ~
- - e - N “ - F2 - Acquisition Parameters
‘ ‘ \!/ ‘ ‘ ‘ Date_ 20180809
Time 3.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
o OH D 65536
SOLVENT CDC13
NS 1024
Ds 4
| SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
o) RG 203
DW 20.800 usec
DE 6.50 usec
TE -30194.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl ==
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 56.13299942 W
== CHANNEL f2 ==
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.01700020 w
PLW12 0.31191999 W
PLW13 0.25266001 W
F2 - Processing parameters
SI 32768
SF 100.6127580 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
) m " . [ L 5 JJ 4 . . ) ‘ L
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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p.33-5 Current Data Parameters

CMMOANNOEONMAVOFTNODOMANMNMOONOMAOOSEMOT AWOS MO O WO~ NAME Scott Succinimidyl
NONAAATONOEEOODITMNM AOOODNNLHOOOFNOMNMES OO T TONLN A EXPNO 30
AN NDANANANANANANAANAANANMMMMMMMMANNNNNNNWLIWOWOWWOWOWOIOLWLWOLWOOO O  PROCNO 1

F2 - Acquisition Parameters

Date_ 20180530
Time 11.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE -1837.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 = =
400.1324710 MHz
1H
14.50 usec

12.01700020 W

F2 - Processing parameters

SI 65536

SF 400.1300103 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

w/
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
(=1 © N~ N o [=2] ©
S - < ) - S N
- - N N o ! 3]

b. 33-5 Current Data Parameters
P R ® NAME Scott Succinimidyl
cee e 9 8 28 3 EXPNO “

o v wn INES R © - PROCNO 1
©wo IRRYES] — 0 o 0 I
- e b © ™ o —
F2 - Acquisition Parameters
Date_ 20180809
Time 4.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
(o] PULPROG 2gpg30
D 65536
o O‘N SOLVENT CDC13
NS 1024
DS 4
o) SWH 24038.461 Hz
° | FIDRES 0.366798 Hz
AQ 1.3631488 sec
i RG 203
DW 20.800 usec
o) DE 6.50 usec
TE -29950.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
100.6228293 MHz
13C
10.00 usec
56.13299942 W
= CHANNEL f2 == =
400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.01700020 W
PLW12 0.31191999 W
PLW13 0.25266001 W
F2 - Processing parameters
SI 32768
SF 100.6127615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. L i Al . [— Lo
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

™ NAME Scott Cyclization
N EXPNO 20
© PROCNO 1
o
F2 - Acquisition Parameters
Date_ 20180416
Time 10.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
o TD 65536
~,, - OAC SOLVENT cpcl3
lo] NS 16
" DS 2
Q SWH 10000.000 Hz
| J FIDRES 0.152588 Hz
L HN.__.O aQ 3.2767999 sec
RG 101
L DW 50.000 usec
DE 6.50 usec
| TE 301.0 K
. D1 1.00000000 sec
= “OAlloc OAllyl 00 1
OTHP o) —— CHANNEL f1 ==
SFO1 500.1630887 MHz
NUC1 1H
Pl 11.50 usec
PLW1 18.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1600122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I I I I I 1
9 8 7 6 5 4 3 2 1 0 ppm
o [ae] N| Q| Q| QN O | [ QT D] O | T | ©O
o |9 09| B ®| S| ;| »| O DN 0 T = <15| S
p. 10-5 fr.49-53 Current Data Parameters
o COTMOONOOOANTMAODMOEOEMO TN~ N T O N NAME Scott Cyclization
bt OO R NANOCNAONHOMNAND OO TN DIIFIDDEANAENENAONENINONOMDM=MDO DN 0N O N EXPNO 6
. L L SO NOO R T TOMNANEMOMA TS T 0O A0 T 0
0 OE VT TNONNOO NN ANNAHAOOINI HODDPDDD LT T + & & o o aa o e ae v e T T T PROCNO 1
o BN TTONNMMNNMONNANNNNNAAAAAAAAONNOOIN T ADDINAOOOT IO OO0 O @D M e +
Q A A A A A A A A AAAAAAAAAAAAAAAAAAAAANNDRD N~ OOOOOODITTINMMMNNNNNN A O
F2 - Acquisition Parameters
| TT—=Nlle== N\ v === 5
Time 12.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
oF ™ 65536
. OAC SOLVENT cDCl13
=0 NS 26500
o | DS 4
0 — SWH 36057.691 Hz
| J FIDRES 0.550197 Hz
AQ 0.9087659 sec
o HN. O RG 203
r T DW 13.867 usec
L DE 6.50 usec
TE 295.4 K
| D1 2.00000000 sec
. D11 0.03000000 sec
= ‘OAlloc OAl DO 1
OTHP e} CHANNEL f1 ==
13C
11.50 usec
0 dB
97.46119690 W
151.0637542 MHz
== CHANNEL f2 ==
CPDPRG[2 waltz16
NUC2 1H
PCPD2 70.00 usec
PL2 -2.00 dB
PL12 14.19 dB
PL13 120.00 dB
PL2W 19.70630455 W
PL12W 0.47381112 W
PL13W 0w
SFO2 600.7124028 MHz
F2 - Processing parameters
SI 32768
SF 151.0486295 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

151



p.10-5 fr.49-53

OAllyl

e}

ppm

152

Current Data Parameters

NAME Scott Cyclization
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180416
Time 10.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppqf
2048
SOLVENT cpel13
NS 2
DS 8
SwH 4716.981 Hz
FIDRES 2.303213 Hz
AQ 0.2170880 sec
RG 64
bW 106.000 usec
DE 6.50 usec
TE 301.0 K
DO 0.00000300 sec
D1 1.93610203 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00021200 sec
77777777 CHANNEL £l ===
SFOL 500.1620617
NUCL 10
PO 11.50 usec
Pl 11.50 usec
P17 2500.00 usec
PLWL 18.00000000 W
PLW1O 3.52139997 W
= GRADIENT CHANNEL
GPNAM(1] SMS010.100
GPZ1 10.00 %
P16 1000.00 usec
F1 - Acquisition parameters
TD 128
SFOL 500.1621 MHz
IDRES 73.702827 Hz
sW 9.431 ppm
FnMODE oF
F2 - Processing parameters
sI 1024
SF 500.1600127 MHz
WoW OSINE
ssB 0
LB 0 Hz
GB 0
PC 1.40

MC2

SF

WDwW

SS5B 0

LB 0 Hz
GB 0

QF
0.1600114
QSINE

F1 - Processing parameters
1 1024

MHz



p.41-5 Current Data Parameters
kO('\]l\<r‘OOkOOOOLONv—<I\\OO|—<OOO\LHMI\LDM(\IWM‘—{@MMOOU‘)OOLONLOOO[\w@ﬂooomoooowgiggo Scott MN??
HHOO0OO0ONWEO0OO0ONOILNOSOSENMOOLITIOOMIONTOSOANDNDNOONDNOWOWSMAN T N
HHA OO TMOOMANNOODFTMOOOSTOVWOOWANNNIANLEVONMTMNMNHANOOO O W o PROCNO 1
WO OVOOOVVWOOOLWOOFTNNONNONNNNNNAAAAAAAAA A A A A A OOOF2 - Acquisition Parameters
Date_ 20180613
Time 12.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
0 SOLVENT CDC13
- OAC NS 16
o] I DS 2
\< - e SWH 12335.526 Hz
( (o) FIDRES 0.188225 Hz
AQ 2.6563926 sec
HN 0 RG 144
DW 40.533 usec
T DE 6.50 usec
s - TE 298.0 K
D1 1.00000000 sec
"/H\ TDO 1
vy
C i CHANNEL f1l ==
OTHP e} 1H
10.86 usec
-2.00 dB
19.70630455 W
600.7137096 MHz
F2 - Processing parameters
SI 32768
SF 600.7100157 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
ofdlfa (o (o Fomwﬁ%oﬁcw mfr{fdﬁmoﬁﬁﬁ
] I e ] ] Q| [F|Q R 2X [T N®T(eee@ || @ | R NN =
olololo = ~ Irlolr~lolololololololololal~ol |allalmiolmvl~lalmliom
p.4l*5 Current Data Parameters
o~ OMHNONVONHMOY A®MO®O N DO D 0 NAME Scott MNBA
o DO HOOETMNOENACEEOENANTANAONAONENANOAOTOMDNNOMO NN MO YNNI N I~ EXPNO 14
. . . L L N 000N MO0 OOANINON NGO DLW MO © 0
0 NOWMAE OOV A A OO AOMLNT ¢+« + e vw w0 v T T PROCNO 1
o COLOFNMNNMNMNNMNNNNNN O RNMB O NN NN MN O =~OOMD 10100 ND®DM A+
N e e e e e e N R R R R R R R R R R R RN R RN e gt
F2 - Acquisition Parameters
VS22 NSNS\ e——=—=="" o=
Time 12.07
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30
0 D 65536
OAc SOLVENT CDC13
[y NS 27750
'e) [ DS 4
'\< - e SWH 36057.691 Hz
|/ (o] FIDRES 0.550197 Hz
AQ 0.9087659 sec
HN 0 RG 203
DW 13.867 usec
T DE 6.50 usec
S TE 298.0 K
" D1 2.00000000 sec
‘V/fk D11 0.03000000 sec
e TDO 1
‘0
i = CHANNEL f1 =
OTHP O 13C
11.50 usec
0 dB
97.46119690 W
151.0637542 MHz
== = CHANNEL £2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -2.00 dB
PL12 14.19 dB
PL13 120.00 dB
PL2W 19.70630455 W
PL12W 0.47381112 W
PL13W ow
SFO2 600.7124028 MHz
F2 - Processing parameters
SI 32768
SF 151.0486277 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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p.41-5 COSY

154

ppm

OAc Current Data Parameters
0 [ NAME Scott MNBA
EXPNO 3
o = PPM  rrocro 1
F2 - Acquisition Parameters
HM 0 Date_ 20180613
Time 12.56
INSTRUM spect
=) PROBHD 5 mm PABBO BB-
. PULPROG cosygpgf
~ 2048
f SOLVENT cpel3
" ‘/J\ NS 3
o DS 8
o '.‘W 1 SWH 6578.947 Hz
. FIDRES 3.212377 Hz
o] .. e 10 0.1556480 sec
L = - RG 203
DW 76.000 usec
-2 DE 6.50 usec
TE 298.0 K
DO 0.00000300 sec
D1 1.48689198 sec
D13 0.00000400 sec
- F3 D16 0.00020000 sec
IND 0.00015200 sec
L CHANNEL f1
1H
& L 10.86 usec
10.86 usec
-2.00 dB
19.70630455 W
600.7127075 MHz
. E5 = GRADIENT CHANNEL
GPNAM[1] SINE.100
Gpzl 10.00 %
o P16 1000.00 usec
76 F1 - Acquisition parameters
™ 128
SFOL 600.7127 MHz
FIDRES 102.796021 Hz
SW 10.952 ppm
o 5 L7 FnMODE OF
F2 - Processing parameters
SI
SF 600.7100106 MHz
WoW SINE
& . F8 SSB 0
LB 0 Hz
GB 0
PC 1.40
79 Fl - Processing parameters
ST 1024
Mc2 oF
SF 600.7100105 MHz
WhW SINE
ssB 0
T T T T T T LB 0 Hz
ce 0



p.43-5 crude Current Data Parameters
LOOVWMMWOUOMAIFIANMNMOLTOOUANNDNAHDNDNL M A ANGWOW—HLO WL WO TOOWwWWOoO ™MW ONAME Scott THP
HHO M AN OAO-OMHANHNWVOWOWOMSOMWOMOOWMSL LW L0 AT O™ N OEXPNO 2
Hﬂmoommmowmmmmmmﬂoowwwwwwmmmmoookommo\l\l\komwmHooooooooPROCNO 1
VO OVOOVLLOOLWOVOOWOWODOLWOFTILIONNNNONNONONONNNAAAAAAAAAAO OO
F2 - Acquisition Parameters
A
Time 9.42
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
CAc SOLVENT cpcl13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
0 AQ 3.9845889 sec
RG 114
DW 60.800 usec
DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
TDO 1
NUC1 1H
Pl 9.31 usec
PL1 -3.90 dB
PL1W 21.64248466 W
SFOL1 400.2324716 MHz
F2 - Processing parameters
SI 32768
SF 400.2300125 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
W S
I I I I I I I I I I 1
9 8 7 6 5 4 2 0 ppm
=t =T <~ & 5| |ol@ S|9e ®| S|+ 1| ©
olo|iolo - - ololol~|ololo |- NN ol
p.43-5 crude Current Data Parameters
S EINEY SASRIZIE8OR8S B qo - 0® dNm mNOWwORO NAME Scott THP
. Coe L I B 0o 0 AR D ®E A ® N EXPNO 2
< o ©n MO~V A~V NOTN @ R R
o © © TOMOONONNNAAA O v o H ™M O W H0MA - PROCNO 1
Q e B R A AL RERERE ~r~ o= DS < ™M ANAN Ao
| W NN VTN £2,; Memisitiop yspmarers
Date_ 20180622
Time 8.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 28000
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 203
DW 13.867 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 11.50 usec
PL1 0 dB
PL1W 97.46119690 W
SFO1 151.0637542 MHz
== == CHANNEL f2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -2.00 dB
PL12 14.19 dB
PL13 120.00 dB
PL2W 19.70630455 W
PL12W 0.47381112 W
PL13W 0w
SFO2 600.7124028 MHz
F2 - Processing parameters
SI 32768
SF 151.0486287 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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p.43-5 crude

Current Data Parameters

o NAME Scott THP
EXPNO 7
OAC PPm PROCNO 1
0 | . F2 - Acquisition Parameters
e O Date_ 20180620
P B Time 10.21
O INSTRUM spect
PROBHD 5 mm PADUL 13C
HN O PULPROG cosygpqf
e ™ 2048
SOLVENT cpel3
@ -1 NS 4
DS 8
SWH 3571.428 Hz
FIDRES 1.743862 Hz
® 20 0.2867200 sec
h RG 203
- ) bW 140.000 usec
DE 6.50 usec
TE 298.2 K
DO 0.00000300 sec
D1 1.48689198 sec
D13 0.00000400 sec
D16 0.00020000 sec
I} ) 8 -3 INO 0.00028000 sec
4 ” CHANNEL £1
% H
. 9.31 usec
9.31 usec
L4 -3.90 dB
s 21.64248466 W
400.2316531 MHz
: " g‘. GRADIENT CHANNEL
GPNAM[1] 5
Gpzl %
= & -5 P16 usec
% =@ ®
. F1 - Acquisition parameters
k ™ 128
& = sFOl 400.2317 MHz
FIDRES 55.803551 Hz
L6 sw 8.923 ppm
. FnMODE oF
.- -2 F2 - Processing parameters
ST 24
SF 400.2300101 MHz
WDW SINE
& = [ =7 SSB 0
- 1B 0 Hz
& GB 0
pC 1.40
F1 - Processing parameters
. -8 ST 1024
. MC2 oF
SF 400.2300101 MHz
WDW
SSB 0
T T T T T T T T T B 0 Hz

8 7 6 5 4 3 2 1 0 ppm © 0
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p.45-5 divergolide E Current Data Parameters
TONNVOOE®AOVAETONNANSETONODODONDNHDOEDNANNAMNNOOMOARDN ™~ OO o NAME Scott Deacylation
A HOONWNOANATOVWMNMANAOHAONMANTOTFOOSOTNATNNOOWO WO LM O EXPNO 2
ANNNOONANAA DO MNMNMNANNACOIITOLSTNNNMNMOOOOONS-I~M~MNOO WO O PROCNO 1
MO OVOOOUNMOMOOOOOOOOOOITTIITONNNNNNNNNNNAAAAAAAAAD OO

F2 - Acquisition Parameters

==\ N SN A e— U GRE

INSTRUM spect
PROBHD 1.7 mm PATXI 1
PULPROG zg30
(o) TD 65536
OH SOLVENT CDC13
I NS 16
(e} | DS 2
= SWH 14423.077 Hz
(@] FIDRES 0.220079 Hz
AQ 2.2719147 sec
HMN [o) RG 575
DW 34.667 usec
DE 6.50 usec
o TE 297.3 K
D1 1.00000000 sec
| DO 1
r
f() CHANNEL f1
OH o 7.73 usec
7.50 dB
4.03355265 W
700.7043271 MHz
F2 - Processing parameters
SI 32768
SF 700.7000180 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I I I I I 1
9 8 7 6 5 4 3 2 1 0 ppm
[N 1E=1f=2] [=2] (=] [=1f=} F~t7 [ e lbdlf=! 0)57 F:T£JV (= éﬁ:ﬁ:ﬂ
o] B @ Q @™ ~ @2 ||| [©Q|N(Re| NN
(=18 =] o - ololr~|O o olollr| |olo M~ NOoMmIN
p.45-5 divergolide E Current Data Parameters
o . © NHBAn A —m ©O0wo NAME Scott Deacylation
™ N N N MO OO @ PRSI ISR O H 1 N T HM EXPNO 6
. N . B © o 0 O ~ ©H OEH ©® O
0 = o VNS Ao ©n 0 AR 4 LT anT o aTs PROCNO 1
o ©© S MMMMMNNN- 00O v o NG M D= OO M
Q — B R L= R [ e G o= NS S MM NNA o oo
F2 - Acquisition Parameters
VNIV VIE TN T
Time 9.24
INSTRUM spect
PROBHD 1.7 mm PATXI 1
PULPROG zgpg30
o) TD 65536
SOLVENT CDC13
% -OH NS 33000
[o) | DS 4
SWH 41666.668 Hz
o = FIDRES 0.635783 Hz
AQ 0.7864320 sec
RG 205
HN o DW 12.000 usec
DE 6.50 usec
TE 288.2 K
Y D1 3.00000000 sec
J D11 0.03000000 sec
. TDO 1
g
() CHANNEL f1 ==
13C
OH o 8.65 usec
00 dB

60.93199158 W
176.2087739 MHz

== CHANNEL f2 ==
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 60.00 usec
PL2 7.50 dB
PL12 25.30 dB
PL13 120.00 dB
PL2W 4.03355265 W
PL12W 0.06694033 W
PL13W 0w

SFO2 700.7028028 MHz
F2 - Processing parameters
SI 32768

SF 176.1911374 MHz
WDW EM
SSB 0

LB 5.00 Hz
GB 0

PC 1.40

I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
157



p.45-5 divergo
MO MO
M N A
OOy O 0w WO
S~ 00O 0N

Te—————— =\ \\F—

-

5.666
5.656

5.650

Q.
[0
=

5.476 ~
5.466 a
5.464
5.452
5.425
5.280 ©

5.265
5.065 O
5.056
4.339
3.477
3.461
3.449
3.433
3.296
3.284
3.267
3.255
3.079
2.714

2.628
2.603

1.844
1.802
1.765
1.716
1.432
1.387
1.331
1.267
1.082
1.070
0.902
0.890

0.879

Current Data Parameters

NAME Scott Deacylation
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180630
Time 12.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 300

Ds 2

SWH 12335.526 Hz
FIDRES 0.188225 Hz
AQ 2.6563926 sec
RG 203

DW 40.533 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TDO 1

PL1W 19.70630455 W
SFO1 600.7137096 MHz
F2 - Processing parameters
ST 32768

SF 600.7100172 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

0.91

o] [oof(rs] @]
Q Fﬁ:Q‘QQ
~| lolol~lolo
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p.72-2

Hz

sec

usec
usec

sec

usec
w
MHz

MHz

Hz

Hz
Hz
sec

usec
usec
K
sec

usec
w
MHz

MHz

Hz

SO ATDONANNAINONOOLTSNOILTOSON AT FOMMSOMT MO~ Current Data Parameters
MNHOANAC~LVLONMOOVOULMAATLMNOSNIFINOWWOWLFMWOWTMAN - O NAME Scott diene 2
VOOWOSETEEEEOO0ONNNNNNMNHMMOOOOOVN WO TN gxpNO 20
LOVVLOOVOOOVVOSIITTTTNOONNNNNNN A A A A A A A Ao FROCNO *
M k\\‘/.% \j/ \\\WM F2 - Acquisition Parameters
Date_ 20130712
Time 10.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685
(o] FIDRES 0.125483
| AQ 3.9845889
RG 101
DW 60.800
DE 6.50
TE 295.5
D1 1.00000000
CHANNEL f1
13.75
12.01700020
400.1324710
F2 - Processing parameters
ST 65536
SF 400.1300187
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
HL_M M
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
o [Ledf=2] [=11=} o 0N
Q ]t NI bl ] b
- -o N 3] AN
P. 73-B2 Current Data Parameters
Moo AN>S oY NN —HONWOWAHNGWOWSSLWOMAN O NAME Scott diene 3
NOM>> T ANWLWOL HO O NOOCELNOITIN AN MM T N O EXPNO 11
©O© WL LWL LN OO OO O A HO A~ A4 0OOOS~STNO OO PROCNO 1
O WYV WYWWWYLWLWNLWO LWL OO NNNNAAAAAAAAAAAAA
F2 - Acquisition Parameters
N/ \V/ \\th%% Date_ 20130806
Time 11.20
INSTRUM spect
PROBHD 5 mm QNP 1H/1
@] PULPROG 2g30
D 32768
SOLVENT CeéeD6
NS 16
| DS 2
SWH 6188.119
FIDRES 0.188846
AQ 2.6476543
RG 322
DW 80.800
DE 6.50
e} TE -925.6
| D1 1.00000000
= CHANNEL f1l ==
NUC1 1H
Pl 12.71
PLW1 18.19700050
SFO1 300.2318540
F2 - Processing parameters
ST 32768
SF 300.2300000
WDW EM
SSB 0
LB 0.10
GB 0
PC 1.00

(PR
I I I I I I I I I I 1
9 8 7 6 5 4 3 2 0  ppm
3 (3 3 @@ |4
- o < ol N < [

W
O



p.83 fr 14,15

OTES

NN

5.995
5.980
5.957
5.941
5.923
5.884
4.721
4.704
4.686
4.669

1.057
1.037
1.018
0.768
0.748
0.729
0.708

160

(o]
|
it A
T T T T T T T 1
9 7 6 3 2 1 0 ppm
o = ©O| [N | [0 [©
S Q[ o =[S |29 R
N Nl | M= ool o
2-hydroxy-5-methoxybenzaldehyde
[oo]
< o OO ™~ ~ o
el O OO MNHNO O LN N
. [e0) OO0 OO [ee)
= o A N A A CRER o
H
(e} O\
HO
]
T T T T T T
10 8 7 6 2 1 1] ppm
[=] N N O [=2]
° e Qele b
- - =l o

Current Data Parameters

NAME Scott diene 3

EXPNO 12

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130806

Time 19.25

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT C6D6

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9845889 sec

RG 101

DW 60.800 usec

DE 6.50 usec

TE 296.1 K

D1 1.00000000 sec
CHANNEL f1 ==

NUC1 1H

Pl 13.75 usec

PLW1 12.01700020 w

SFO1 400.1324710 MHz

F2 - Processing parameters

SI 65536

SF 400.1300018 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

Current Data Parameters

NAME Scott Caplan
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130729
Time 15.33
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 16

DS 2

SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 575

DW 80.800 usec
DE 6.50 usec
TE -924.0 K
D1 1.00000000 sec

= CHANNEL f1l =

1H
Pl 12.71 usec
PLW1 18.19700050 W
SFO1 300.2318540 MHz
F2 - Processing parameters
SI 32768
SF 300.2300105 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00



p.79 crude

Current Data Parameters

b

L4

© NAME Scott Acetylation
@ cowvwwr~r~mmn ~ © EXPNO 20
o OO >~ O T} ~ PROCNO 1
. N M A O [eo) ™
< ol s N : F2 - Acquisition Parameters
- R ™ N Date_ 20130802
k\ihggqiyééé;ﬁ/) Time 11.04
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2930
TD 32768
H SOLVENT cpc13
NS 32
(ONg DS 2
¢} S 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
AcO RG 812
DW 80.800 usec
DE 6.50 usec
TE -924.4 K
D1 1.00000000 sec
Pl 12.71 usec
PLW1 18.19700050 W
SFO1 300.2318540 MHz
F2 - Processing parameters
ST 32768
SF 300.2300093 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
J ) V|
I I I I I I I I I 1
10 9 8 7 6 3 2 1 0 ppm
o (o) s =) ~
=] olo|lo N -
- ~l~lo % ©
p.84 after DDQ, column 2, benz. Current Data Parameters
2nd spot NAME Scott DDQ
OO A0 TTANDDONTT NN AHOTOANLNEOHOMCEONNONWLSWMOO ™M W0n EXPNO 42
NALONONDEOVONDITNANCTT AT OMOEODITNNNNCDTNOO®N MO M PROCNO 1
MMMV OWOIO TN AONNOONSIII=[ [~ OOV WOWWOWO M
CEOVOVVVLVLVVLVLVLLOWOWOMMOMOHONNNNNNNNNNNNNNAAAAAAA gzt’ Acquisitiogoﬁéggggters
ate
\\N \\\\\ \\"&V%,/X%/Q Time 15.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
) PULPROG 2930
TD 65536
SOLVENT C6D6
NS 16
DS 2
O SWH 8223.685 Hz
o) T ~ FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 101
DW 60.800 usec
AcO DE 6.50 usec
TE 294.9 K
(@] D1 1.00000000 sec

= CHANNEL f1l =

1H
13.75 usec
12.01700020 W
400.1324710 MHz

F2 - Processing parameters

SI 65536

SF 400.1299977 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

o
=
S

[ ll=1Ik=] Q| [
<32 o|3(|m
Ol r| (=18 i =]

©(W|[Wv|N o<
RN O Qi
~~lvlcle |-
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p.86 spot 2

Current Data Parameters

O MOOEVWVWOIFETANOATONTNTONATNOOMSOM N OO NAME Scott Deacetylation
O O~ ONWVONOSAO0OO0ONTOASOOMWMOMSWOLFMANOODWAN LM EXPNO 10
- OO~ O0VOVOEETOEMMONMADNTAANANNNO MM O~ PROCNO 1
F2 - Acquisition Parameters
‘ \‘N % \/ % \\M\Nm%r/// // Date_ 20130810
Time 16.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
0 PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
| DS 2
o] SWH 8223.685 Hz
(o] ~ FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 32
HO DW 60.800 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 w
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300186 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
@ @y @ N (2 qf[QldflRl o < <
o olr~o ol [+ Ml INmo - < N
P. 86 spot 2 Current Data Parameters
NAME Scott Deacetylation
— = oo © Har~ o
o ~ o w - oo ~ r~ © — ™ T H o+ < EXPNO
s © ~ © e Vmm o o0 e 4T e = PROCNO 1
S ~ 0w N A O o« © 10 - T o o o
Q “ - R a1 ~ o~ 00 R RS ERS -
F2 - Acquisition Parameters
T TW T T
Time 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
o] D 65536
SOLVENT CDC13
NS 250
DS 4
| SWH 24038.461 Hz
Q FIDRES 0.366798 Hz
o} ~ nQ 1.3631488 sec
RG 203
DW 20.800 usec
HO DE 6.50 usec
TE 296.6 K
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1l ==
13C
10.00 usec
56.13299942 W
100.6228293 MHz
= CHANNEL f2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 12.01700020 w
PLW12 0.29076999 W
PLW13 0w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" T " T " T " T " T " T " T " T " T " T " T "
200 180 160 140 120 100 80 60 40 20 0 ppm
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p.86 spot 1
NAME

EXPNO
PROCNO

6.411
6.406
4.915
3.695
3.406
3.391
3.380
3.366
3.317
3.310
2.7717
2.735
2.648
2.634
2.615
2.596
2.578
2.518
2.476
1.924
1.916
1.904
1.889
1.642
1.631
1.623
1.614
1.383
1.365

| e

—6.658

_6.730
~

SI
SF
WDW
SSB
LB
GB
PC

L

Current Data Parameters

Scott Deacetylation

1

20130810

17.23

spect

5 mm PABBO BB-
zg30

65536

CDC13

16

2

8223.685
0.125483
3.9845889
50.8
60.800
6.50

296.2
1.00000000

CHANNEL f1 ==
1H

13.75
12.01700020
400.1324710

65536
400.1300175
EM

0
0.30

0
1.00

F2 - Acquisition Parameters

Hz
Hz
sec

usec
usec
K
sec

usec
W
MHz

F2 - Processing parameters

MHz

Hz

4 3 2 ppm
NI ) rwéwﬁrﬁ%r~r o\~
Q| S| Qe |e@eel (@)W
oo [=]{=} mi—-molololo | </~
2-hydroxy-5-methoxy-3-nitrobenzaldehyde Current Data Parameters
o © NAME Scott Caplan
EXPNO 20
2 3 25y © 2
. . o 0O [~ ™~ [¢o)
o o e e e . F2 - Acquisition Parameters
— - ™ Date_ 20130510
‘ ‘ \ V Time 16.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
() SOLVENT CDC13
NS 32
~ DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 161
NO2 DW 60.800 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
= == CHANNEL fl ==
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
SFOL1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
(= © N ~
3 |@ S| o
- o olo (3]



p.97 trial 2

i; n 0N O N ~N o
— ™M AN O N ™ n
. o 0 WO O o <
2 A o ~
H
(o) N
AcO
NO,
U.._J .
I I I
10 8 4 ppm
3 g3 g 3
- |- ™ ™

164

Current Data Parameters

Hz
Hz
sec

usec
usec
K

NAME Scott Acetylation
EXPNO 70
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130923
Time 14.28
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 32
DS 2
SWH 6188.119
FIDRES 0.188846
AQ 2.6476543
RG 724
DW 80.800
DE 6.50
TE -924.1
D1 1.00000000

sec

18.19700050
300.2318540

usec
w
MHz

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

32768
300.2300106
EM

0
0.10

0
1.00

MHz

Hz



p.103 spot 3

n -~ O o ~-om r~ ~ AN OO — 0~ O0O0O oo O
ERERNEN FEE 2 JR2338 BITIFSaarIe0
NN ST ¥ mmomnd AddH0000 00
VoV N N NN %
OTES
s
o O\“
AcO
NO,
L ) J
o 8 7 6 5 4 3 2 1 0 ppm
g [z gs & [EYY[E FE (HE
- - - o a|m|m| o o||© | |©
p.103 spot 3, benzene
IR R NAHE AT
QTES
=
@] O\
AcO
NO,
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME Scott HDA

EXPNO 100

PROCNO 1

F2 - Acquisition Parameters

Date_ 20131002

Time 21.20

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

D 65536

SOLVENT C6D6

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9845889 sec

RG 80.6

DW 60.800 usec

DE 6.50 usec

TE 296.6 K

D1 1.00000000 sec
= CHANNEL f1l ==

NUC1 1H

Pl 13.75 usec

PLW1 12.01700020 W

SFO1 400.1324710 MHz

F2 - Processing parameters

ST 65536

SF 400.1299960 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME Scott HDA
EXPNO 95
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131002
Time 10.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT C6D6
NS 250
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
== CHANNEL fl =
13C
10.00 usec

56.13299942 W
100.6228293 MHz

== CHANNEL f2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 12.01700020 W
PLW12 0.29076999 W
PLW13 ow
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127469 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



p.105 product Current Data Parameters

NAME Scott DDQ
0 © NS NWONL OSSN OWWM—ONM EXPNO 50
0 ~ © ~ ™M OO~ WD WWNWNMANL OO PROCNO 1
™ ™ < T ™M OO OO0 WWWIWOWOWO W < N ™~
o~~~ [ToNToNTe} OO NNNNNAAAAAAAOO F2 - Acquisition Parameters
Date_ 20131003
\/ N/ S NN
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
(o) ™ 65536
SOLVENT C6D6
NS 25
DS 2
| SWH 8223.685 Hz
o FIDRES 0.125483 Hz
0 ~ AQ 3.9845889 sec
RG 114
DW 60.800 usec
DE 6.50 usec
ACO TE 296.3 K
N02 D1 1.00000000 sec

== CHANNEL fl ==
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 w
SFOL1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300016 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I
2 1 0 ppm

I

9 8 7 6 5 4 3
o (st || oot [y 1)
Q R Qi Q|| o
- olo <l o3l ol < ©
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p.108 spot 2, CDC13 Current Data Parameters

NAME Scott Nitro Reduction
~ © o ™ IS SMOOWOMAMMSONWO AT N O™ WO EXPNO 20
o~ o0~ o N o~ o N0 WO TFNWOITNNOOWOTAN AN O™~ PROCNO 1
n < o™ [Nt} o~ o MO MOMOANS-MOMOMAN OO0 ONS~
0 NeRRVe} n oo OO MONNONNNNNNAAAAAAODO F2 - Acquisition Parameters
Date_ 20131010
N1/ T T RN =S
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
O TD 65536
SOLVENT CDC13
NS 16
DS 2
| SWH 8223.685 Hz
[e) FIDRES 0.125483 Hz
O ~ AQ 3.9845889 sec
RG 57
DW 60.800 usec
DE 6.50 usec
HO TE 296.7 K
NH D1 1.00000000 sec
Q Pl 13.75 usec
PLW1 12.01700020 w
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 65536
SF 400.1300187 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I I I I I 1
9 8 7 6 5 4 3 2 1 0 ppm
[=1=} | (@ ~ o Al (O~ ™| (NI < ~ N~
S~ S |e 9 |= o e B I S = TR
~l- | |~ ~ I ol il v leiled Gl 1Sl [
p'108 SpOt 2! CDCL13 Current Data Parameters
. © o - © oo ® o © NAME Scott Nitro Reduction
© N o © ™ ™ N — © o @ ~ o o 12} =+ S o~ EXPNO 22
@ S & o © RN oo o 02N © PROCNO 1
o =~ = 0 %) ISR —~ oo o o © 0 N T oo o
— N - — i - =~ o~ agry RN NEN -
F2 - Acquisition Parameters
[ I T R IR | N VA
Time 3.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
(o] PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
DS 4
| O SWH 24038.461 Hz
~ FIDRES 0.366798 Hz
0 20 1.3631488 sec
RG 203
DW 20.800 usec
HO DE 6.50 usec
TE 297.3 K
NH D1 2.00000000 sec
\n/ D11 0.03000000 sec
0 = CHANNEL f1 ==
13C
10.00 usec
56.13299942 W
100.6228293 MHz
CHANNEL f2
CPDPRG|[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 12.01700020 W
PLW12 0.29076999 W
PLW13 ow
SFO2 400.1316005 MHz
F2 - Processing parameters
i 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

167



Current Data Parameters

168

CONMCETTMOOLAA AN OO MO O HOO<TWHWOWWW—NW ™I~ W0 ™ 0 O NAME Scott Cyclization
DO L ANAS O N HODONASON — WL A F O T NMLO 0N ™M <M EypNO 10
MO OVOIFTONN I~ A A~ M o OO0~ WVWWOWWOWMMMAN — O O © OV 0 @ haig 1
M~~~ 0 WY WYWYWWVWVWVWWYWINLWLL 0 MO MNNNNNNNNN A A A o o
F2 - Acquisition Parameters
\\‘\\\M\\\\\\ \\x\“\\’ \%ﬁ//‘ﬁﬁ/./// Date_ 20131015
Time 15.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
O PULPROG zg30
TD 65536
SOLVENT CDC13
NS 50
| DS 2
(0] SWH 8223.685 Hz
0 ~ FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 114
HO DU 60.800 usec
DE 6.50 usec
NH TE 296.9 K
\ﬂ/ D1 1.00000000 sec
0 = CHANNEL f1 =
1H
Pl 13.75 usec
PLW1 12.01700020 W
0 SFO1 400.1324710 MHz
O\ F2 - Processing parameters
(o) SI 65536
SF 400.1300216 MHz
(o) WDW EM
SSB 0
NH LB 0.30 Hz
W GB 0
PC 1.00
O
T T T T T T T 1
9 8 7 6 5 3 2 1 ppm
0 ol (oo 1D [52) N ncﬁ{nra(v (o[ 10| 0| | ] [ ™| O
b I A M A R A o b R R B B Al 1 b Dt B N D R D
o -l ol olo o o Al o~ [NolalmlaiN ol ol ~la



p.93 spot 2a Current Data Parameters

OOV OH VI ADTNONNILSONOM~WOMIPWONHOONWO T O~ EZ;D;EO Seott P{Eg
HO HN OV ONVWVWEMHOWOWILTMHNOLTMHO®OWH I
LT OO VO AODOCOMMOMOMONNNNHAHAHAHHOOLWOW < ™M~ ~ PROCNO 1
O W N N TTFTONONDONNNNNNNNNNNNNNNNAAAAOO g2 - Acquisition Parameters
Date_ 20130912
Time 17.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
OH O PULPROG 2930
TD 65536
N SOLVENT C6D6
NS 32
HO DS 2
SWH 8223.685 Hz
OH FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 101
DW 60.800 usec
0o DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
Pl 13.75 usec
PLW1 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300019 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
~ L/L
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
(=1 [=2] [~} o N~ |00 =
S S =] - === |w< -
- o o 0 Rl ol B o NN @
p. 93 SPOt 2a Current Data Parameters
0 o o wmo “~ NAME Scott PIFA
o~ @ ™ — 00~ <« T © N n © o o EXPNO 160
© < o © o0 e = < “f o RIS “ PROCNO 1
© © ~ < mmm o © o © < N o o
e - - o b ~ o~ 0 < MmN N —
F2 - Acquisition Parameters
Vo R T T
Time 23.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
OH O PULPROG zgpg30
D 65536
N SOLVENT C6D6
NS 4000
HO DS 4
SWH 24038.461 Hz
OH FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
o TE 297.1 K
D1 2.00000000 sec
D11 0.03000000 sec
13C
Pl 10.00 usec
PLW1 56.13299942 W
SFO1 100.6228293 MHz
= CHANNEL f2 ==
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 12.01700020 W
PLW12 0.29076999 W
PLW13 0w
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127469 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" T " T " T " T " T " T " T " T " T " T " T "
200 180 160 140 120 100 80 60 40 20 0 ppm
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OH I:l "Scott PIFA" 141 1 C:\400a floreancig

HO
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T
HO
OH
R
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HO
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"Scott PIFA" 171 1 C:\400a

floreancig

"Scott PIFR" 173 1 C:\400a
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(o]

p.93 spot 3

Current Data Parameters

NAME Scott PIFA
AN~ MTOONONONNDONSTNONANNANNO MO LM EXPNO e 150
DTN OMOWOWOWMSEONWWONOOWNODWNFTNONAODODNNO® WO AW
CECOO0OONO0ONOOOOO0OO0OOO SIS 00D MO O PROCNO 1
VOO WOLWOWOWOWMNMNOANNNNNNNNA—AAAAOO F2 - Acquisition Parameters
Date_ 20130912
Time 17.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
OH OH O ™ 65536
SOLVENT C6D6
NS NS 50
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 114
e DW 60.800 usec
O DE 6.50 usec
TE 294.7 K
D1 1.00000000 sec
Pl 13.75 usec
PLWL 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1299953 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T 1
9 8 7 6 5 3 2 1 0 ppm
o << ~[© | = (™ <
Q | =< @ SR <
- -l = ol i oIS L
"Scott PIFA" 151 floreancig
&} OH OH ©
T
X J\ N
o - p.93 spot 3 COSY E I
Le [+
- e
. w
» L L
a8 L
- L L
2 ¢ & -
p = r
Lo L
@ 8 r~
- & ® r [
r r
< [
a M - L
o
4 R L o L
1 a L.
—_— ® [
7w77
T T T T T -
8 4 2 F2 [ppm]
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p.111 spot 2

O O o O -~
QO o)y O O
[e)INeNe) O 00 O
o~ o~ 0 0 o

<

5.450
5.446
5.444
5.440
3.389
3.374
3.359
3.305
2.904
2.897
2.886
2.878
2.866
2.859
2.849
2.841
2.661
2.642
2.623
2.237
1.759
1.685
1.649
1.583
1.528
0.974
0.956

N TS e———

=

7 5 4 3 2 1 0 ppm
8| |8 o 8 25 (85 (N 82§ |3
-l le =} - aledl (ol |l [~lailed]
p.111 spot 1-2
VL \ || b AW
OH O
N
"o o Ho
YHN “OH
0]
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME Scott PIFA

EXPNO 190

PROCNO 1

F2 - Acquisition Parameters

Date_ 20131015

Time 18.17

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 40

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9845889 sec

RG 144

DW 60.800 usec

DE 6.50 usec

TE 297.2 K

D1 1.00000000 sec
== CHANNEL fl ==

NUC1 1H

Pl 13.75 usec

PLW1 12.01700020 w

SFOL1 400.1324710 MHz

F2 - Processing parameters

SI 65536

SF 400.1300214 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec
sec

NAME Scott PIFA
EXPNO 202
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131016
Time 6.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4000
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 203
DW 20.800
DE 6.50
TE 298.6
D1 2.00000000
D11 0.03000000
= CHANNEL f1l ==
13C
10.00

NUC2
PCPD2
PLW2
PLW12
PLW13
SF02

= CHANNEL f
CPDPRG[2

56.13299942
100.6228293

waltzl6
1H
90.00
12.01700020
0.29076999

ow
400.1316005

usec
w
MHz

usec
w
w

MHz

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

32768
100.6127690
EM

0
1.00

0
1.40

MHz

Hz
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"Scott PIFA" 205 1

C:\400a

floreancig

p.111 spot 1-2,
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p.105-2 major diast. Current Data Parameters

NAME Scott Methacryloyl
DO~V ANCTNOETT0O0OFTOON AN WOWHOWOHNO WO O EXPNO 90
AT NOOLFOOOOTAAOOFTLTNDNDMNL LONOMPDO ™ 0N
N—HO®ROWINOOUWMNH — N NEE NS @O PROCNO 1
h[\xoxo@mmmmmwwwwwwwwmmmmﬁﬁﬁ‘—iﬁ‘—iooooo F2 - Acquisition Parameters
Date_ 20150226
Time 17.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 90.5
DW 60.800 usec
DE 6.50 usec
TE 695.7 K
D1 1.00000000 sec
= CHANNEL f1l ==
1H
Pl 13.75 usec
PLW1 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00

©
©
ﬂ
o
o
]
©
N
-
o
]
3

- N [=] < O (N ™ M| O] [O|Wv O (<r| 00| |0 0| O =
3 |2 3 [2glle [go=|=|e R kRIS =
- N - Mo Ol MmN Mr-iModNTNDIN ©

Current Data Parameters
NAME Scott HWE
EXPNO 20
© + « + s+ 4 = 4 s+ 4 e 4 e e s+ e e e e « « « o« PROCNO 1

Time 16.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9845889
RG 128
DW 60.800
DE 6.50
TE 91.4
D1 1.00000000

CHANNEL f1

[ ===\

Hz
Hz
sec

usec
usec
K
sec

usec
W
MHz

MHz

Hz

1H
13.75
12.01700020
400.1324710
F2 - Processing parameters
ST 65536
SF 400.1300111
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
) J
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
© oo [o|a (o) (=2 (e fﬁfﬁfchﬁ%ﬁ
Qe Qe |en||e el o el bt Bl D B e s B e B
AN| [N~ |- Mo Ol [ NN =[N r~=N|~= M ™
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p.122-2

Current Data Parameters

NAME Scott Silyl Enol Ether
<0 O A DO FOD AT MAFNOODWOOOOOMT TS0 OMDOMAN S oy LXEN0 10
N OV In N ODSTOE 0O~ OVOTNACOAMANOONMOATFOOLONOOM W G Oy ~ PROCNO 1
N — 0O 0O MOWOLILAN A AT AT OO T~ LOVWOOULMOANAAAATONOMST™WOWWOS O™~ I~
o e e . fe e e e e e e e e e .. e e e . . . e e . « F2 - Acquisition Parameters
~r~ o NDOUOOLWOOWOLOOLWOLO LTI TOONAA A A A A A A A O O O Date_ 20150319
Time 17.39
e\ |l
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 322
DW 80.800 usec
DE 6.50 usec
TE -928.3 K
D1l 1.00000000 sec
TDO 1
= CHANNEL fl == =
SFO1 300.2318540 MHz
/ NUC1 1H
OPMEB Pl 12.71 usec
PLWL 18.19700050 W
F2 - Processing parameters
ST 32768
SF 300.2300090 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
U ) LMJMMA__JJUMLJ —_—
T T T T T T T T T 1
9 7 6 5 4 3 2 1 0 ppm
N~ o[ Q| IMNW|Q|N] (O[N] [ SN[ [~ N~
o [+~ S| |=|3|m| e |o|o|o|a |~ o <| oy ||| = )
o N ™ |[N=MO ™o o™ O MM MWOO|m 2
P. 233 Current Data Parameters
NAME Scott BBr3
lo\\ w0 SO 0O TN ~ EBXPNO 10
0 o~ 00O OO o PROCNO 1
. (¢} OO OO O OO W n
o . D . F2 - Acquisition Parameters
— N N s Date_ 20140509
Time 17.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
H PULPROG zg30
TD 65536
OH SOLVENT cDpCl3
NS 16
DS 2
SWH 8223.685 Hz
HO FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 181
DW 60.800 usec
DE 6.50 usec
TE 88.6 K
D1 1.00000000 sec
== CHANNEL fl ==
1H
13.75 usec
12.01700020 W
400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300109 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
~ [=2] (=15l (=]
(=2} (=] o|o|o o
o o ~l~lc -
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Current Data Parameters

N o N~ O 0 O ih o . NAME Scott TBS
w0 — NN N N e eI o] o gégggo 1(1)
. [ee) OO OO0 W™ o —
— oy ~r~ -~ -~ 00 o o F2 - Acquisition Parameters
Date_ 20140513
‘ ‘ N%/ ‘ ‘ Time 12.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
H PULPROG 2930
TD 65536
oTBS SOLVENT cpc13
NS 16
Ds 2
HO SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144
DW 60.800 usec
DE 6.50 usec
TE 90.3 K
D1 1.00000000 sec
== CHANNEL fl =
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
t 18
T T T T T T 1
10 8 7 4 2 1 0 ppm
o Yo} [fedf=2]l's) Yo} <
S S S|g|e @ Q
- - Al ol o ©
-
p.237
2 9 e P e
R S2oS O EXPNO 20
. ~ ~ 0o o N PROCNO 1
o o e e e . .
— — o~~~ < = F2 - Acquisition Parameters
‘ ‘ \\ V ‘ ‘ Date_ 20140513
Time 20.33
INSTRUM spect
H PROBHD 5 mm QNP 1H/1
PULPROG zg30
OTBS D 32768
SOLVENT CDC13
NS 16
DS 2
HO SWH 6188.119 Hz
NO, FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 322
DW 80.800 usec
DE 6.50 usec
TE -928.5 K
D1 1.00000000 sec
= CHANNEL f1l ==
1H
Pl 12.71 usec
PLW1 18.19700050 W
SFO1 300.2318540 MHz
F2 - Processing parameters
SI 32768
SF 300.2300089 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
o - [=1K5) [=2] [=2]
3| |& 3le @ Q
- - |- =) %)
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r 118-2 after hi-vac 55C Current Data Parameters
Py NAME Scott Acetylation
O WOWOONTIEONNTTOL AONAOONOONOMNMOT AH>~0OMO o EXPNO 30
O IO~V ITINN AT OLITNNONNN A A A HDONOO O ~ PROCNO 1
. NN OO0 O0O0OOOOOOMMMMMMMMMOMMOMMMNMLO LT T T O ~N
S EeEee ©0 ©© OO LW O LWLWWOLWN WO LW LW MO0 MmN mm o F2 - Acquisition Parameters
Date_ 20150318
| e N e—————— | | Tire 1837
INSTRUM spect
PROBHD 5 mm PABBO BB-
H PULPROG zg30
TD 65536
OTBS SOLVENT cDCl3
o us 16
DS 2
(o) SWH 8223.685 Hz
FIDRES 0.125483 Hz
NO, AQ 3.9845889 sec
o RG 144
DW 60.800 usec
= DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
== CHANNEL f1l =
1H
13.75 usec
12.01700020 w
400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300103 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- L . MJL .
T T T T T T T 1
10 9 6 5 4 2 1 0 ppm
(=2 N0 (=] © © Ir) (=)
= ale @ © N < @
- -l - N o o ©
-
p.l8l 2 SP 2 Current Data Parameters
NWOAOAMNOM H O @ ™M O —HHNNOOOHNONO OO LW - NO N WMS A 0O — O NAME Scott MEM
S OV > N OY 00O S o VOTFOMNOONMAONLMAN Q O) OV [~ — i [~ [~ [~ OV 0 O i pypnpo 30
A OY 0O LW << N N N OOO@O‘\PKOKOKOKOLQQ‘Q‘W l\Lﬂﬂ‘MI\I\LOLOWI\I\I\OPROCNO 1
O WwwLwnw0wLwLwwmwm w0 w0 LOLOLOQ‘Q‘WQ‘WWWQ‘WQ‘W MMM O OO OO
F2 - Acquisition Parameters
Date_ 20150609
Time 19.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
B8O PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 64
DW 60.800 usec
DE 6.50 usec
TE 96.7 K
D1 1.00000000 sec
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300130 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N DU
T T T T T T T 1
9 7 6 5 4 3 2 1 0 ppm
Q| @R 0O~ | R Q|eadN|ee @
| OlN|r~O/Oo|N|O ofsiN NN N[N (T2}
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Current Data Parameters

HO~ AT HOMS O M <N OO~ O~ 0o NAME Scott HWE
TOAOONOSNMNOOOOIM OO M~ EXPNO 30
TLTLFOS MO OSSO 0O OO ™ PROCNO 1
F2 - Acquisition Parameters
%l//m%%/n/ Date_ 20150614
Time 12.47
INSTRUM spect
o) PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
\ NS 16
Ds 2
SWH 8223.685 Hz
\ FIDRES 0.125483 Hz
o AQ 3.9845889 sec
RG 71.8
DW 60.800 usec
“1QAlloc DE 6.50 usec
TE 97.8 K
Vi MEM D1 1.00000000 sec
CHANNEL f1
13.75 usec
12.01700020 W
400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I 1
3 2 1 0 ppm
Q @R[ =| |2 R|NIN | @|x ] i B Bt e e e B B
- Olo|r~rOlr~lolmo ol AN~~~ N
Current Data Parameters
NAME Scott Silyl Enol Ether
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150921
Time 17.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE 95.5 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==

SFO1 400.1324710 MHz

NUC1 1H

Pl 13.75 usec
PLW1 12.01700020 W
F2 - Processing parameters
ST 6553

SF 400.1300106 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

J MMMMLMJ JML M¥AL

7 6 5 4
Sn[w(w©f ol | ) ) @) N T~ (0] ©
o e D S A D et B B B B B N B
~lolSl<l el = ol il el ol =il

2 1 0 ppm
=|e|g| oot <
itlomno/NN M em o

w -

3.12



p.244-2

Current Data Parameters

0 NAME Scott MOM
o o —H O~ < o o © EXPNO 40
~ Mmoo © ~ o < PROCNO 1
. N wLwnLwn — n [} N
< co ol : : : : F2 - Acquisition Parameters
- ceee o " < © Date_ 20150920
L | i e
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
H ™ 65536
SOLVENT CDC13
o oTBS NS e
DS 2
SWH 8012.820 Hz
MOMo FIDRES 0.122266 Hz
NO, AQ 4.0894465 sec
RG 144
DW 62.400 usec
DE 6.50 usec
TE 95.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 = =
400.1324710 MHz
1H
13.75 usec
12.01700020 W
F2 - Processing parameters
ST 65536
SF 400.1300104 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
S
T T T 1
10 8 7 5 1 0 ppm
(=) [=2) - ™ ) N
Q bl - - ~ ©
- - N (3] (=2} o
Current Data Parameters
NAME Scott HDA-DDQ
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150702
Time 12.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
OTBS PULPROG zg30
D 65536
SOLVENT CDC13
o NS 50
DS 2
NO; SWH 8223.685 Hz
FIDRES 0.125483 Hz
=0 OMOM AQ 3.9845889 sec
RG 144
DW 60.800 usec
DE 6.50 usec
e LOAlloc TE 96.0 K
D1 1.00000000 sec

OMEM

NUC1
Pl

PLW1
SFO1

CHANNEL f1 =

1H
13.75 usec
12.01700020 W
400.1324710 MHz

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

6 5 4 3 2 1 0
Fﬁ%ﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁqm mﬁﬁﬁﬁ@wﬁwﬁﬂ@
go|o|@(Qx|=| Q5o | |9 |29|S|QN @ NSNS
Ol Nr~r~Mmolo/mmom ol lololrlo|lrINoloImm| |
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ppm

65536
400.1300107 MHz
EM
0
0.30 Hz
0
1.00



p.210-3

10.869

(\O OAc

7.906
7.898
7.632
7.625
4.151
4.141
4.134
4.130
4.126
4.121
4.116
4.111
4.098
4.093
4.088
4.083
4.079
4.075
4.068
4.058
2.312

e
~N
__~6.200
€§

[¢]
HO
NO,
T
11
o
Qe
p.35-4
— N O O
0 < N
O O 0o
o ®~ =

e

3
OAc

e}

HO
HN__.O

@]

0 -
o -
P

1.00
4.33

O

7.0371%
7.018
6.999w
6.768°
6.761
5.998
5.984
5.977
5.972
5.955
5.943
5.941
5.929
5.374
5.370
5.366
5.362
5.331
5.327
5.323
5.319
5.263
5.260
5.237
5.233
4.685
4.682
4.679
4.671
4.668
4.665
4.114
4.110
4.105
4.098
4.087
4.080
4.075
4.071
3.348
1.952

OAllyl

Current Data Parameters

NAME Scott Acetal
EXPNO 80
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161101
Time 11.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 181

DW 62.400 usec
DE 6.50 usec
TE 88.8 K
D1 1.00000000 sec
TDO 1

CHANNEL f1
400.1324710 MHz

13.75 usec
12.01700020 w

F2 - Processing parameters

SI 65536

SE 400.1300103 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME Scott Amidation
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170331
Time 12.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE -2138.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 = =
400.1324710 MHz
1H

13.75 usec
12.01700020 W

F2 - Processing parameters

SI 65536

SF 400.1300106 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

112 - N+
N -

2.29
3.13
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p'237_3 Current Data Parameters
— NAME Scott Acetal
OCWOMOOMAWOVWAN NAANOM AN MO A=~ N 0O NGOMOWOOWN S LS N WO mEXPNO 130
TOONEAOTFTONAOCOOT O IOESSONNSDS OO MO O~ 0 WO O W PROCNO 1
OO AATOOODODOODONNANANANNAMMNMMNMONNNNNNNNOWOOLWWOWWOMMM®MMOA O
:0\00001\l\1\1\1\1\1\l\l\kommmmmmmmmmmmmmmmmmmmmwvwwvwmmmmwaaggté Acqulsmlogoﬁgi’;ﬂgters
INSTRUM spect
PROBHD 5 mm PABBO BB-
H PULPROG 2930
TD 65536
OAc SOLVENT cDC13
o] NS 16
DS 2
HO SWH 8012.820 Hz
FIDRES 0.122266 Hz
HN._.O AQ 4.0894465 sec
RG 181
DW 62.400 usec
| DE 6.50 usec
TE 92.4 K
OAlvt D1 1.00000000 sec
DO 1
@]
CHANNEL f1 =
400.1324710 MHz
1H
13.75 usec
12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
! . Lut)
I I I I I I I I I I I I 1
11 10 9 8 7 6 5 4 3 2 1 0 ppm
o ) () - ~|o © o o 1) | [©
=] - -] o -|S =] @ - - <||©
- - o - |- — o o o ol
p.15-4 crude
Current Data Parameters
DO OANNONNNOWVWOSNEFOONOSNID AOCOVMAEMOWOVWT HOWWIANGRDNHWDOSTONMA OO NAME Scott Acyl
OCFTOOMMANDVOEWVWDIFTANOODFTNONHOS™OMMMMAN OISO LW OO N I EXpNO 30
NOIITNNNANNANNANNANNNANNNNMMMNNMNNNNANANNNNNNNOWOWOWOWOOMMM®MO priery 1
WO~ LOVOVOVOOVLOVUNWOLOLODWOOMOWOOMWOWOOWOOWOWOWOWLWH L FTTOONN A
F2 - Acquisition Parameters
\\\\\.M Date_ 20170310
Time 8.39
INSTRUM spect
H PROBHD 5 mm PABBO BB-
PULPROG zg30
OAc TD 65536
o SOLVENT cpe13
NS 16
AcO DS 2
SWH 8012.820 Hz
HN._ O FIDRES 0.122266 Hz
2Q 4.0894465 sec
RG 90.5
| DW 62.400 usec
DE 6.50 usec
OA"yI TE 876.0 K
D1 1.00000000 sec
o] TDO 1
= CHANNEL fl ==
SFO1 400.1324710 MHz
NUC1 1H
Pl 13.75 usec
PLW1 12.01700020 W
F2 - Processing parameters
ST 65536
SF 400.1300112 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 J L”L lh i uu MA ] J i |
I I I I I I I I I I I 1
10 9 8 7 6 5 4 3 2 1 0 ppm
~|o 10 (0] (o o =] () o ﬁ—‘i ~
ele « el @ - N @ « ~lole
oSl =) oS« o - o - - i o3| o



p.4—4 crude Current Data Parameters
NAME Scott Acylation
SO ICOANDNDNODOIAOMSNIM AL AN OO NLNONO T OO OO0 —pypyg 10
CANADSSTSO0ONDFTOOOODLTSOANAODOD ST AOCOOFTHIINNAADTTOMS0OONN
0\1\[\mmmmo\mmmmmmmmmmmmmmmmmmmmmNNNNNNN@@@@@@mmmmwaROCNO 1
ml\l\l\l\o@@@@@mmmmmmmmmmmmer)Lr)mmmmmmmmmmvvvvvvmmmw-—m—wz - Acquisition Parameters
Date_ 20170224
Time 9.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
H PULPROG zg30
TD 65536
OAc SOLVENT CDC13
o NS 16
DS 2
AcO SWH 8012.820 Hz
FIDRES 0.122266 Hz
A N~20 A0 4.0894465 sec
RG 144
DW 62.400 usec
| DE 6.50 usec
TE 86.3 K
OAlly! D1 1.00000000 sec
TDO 1
(o}
== CHANNEL f1 =
400.1324710 MHz
1H
13.75 usec
12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
2 " k‘
I I I I I I I I I I I 1
1 9 8 7 6 5 4 3 2 1 0 ppm
oo <) (©) (10 © o ~ © ol (N
o|= N [S] @ (] =3 (=} @ << |©
o o| [+| |© - o o - S| |
p-205_3 Sp 4 Current Data Parameters
O OAOM ATV HAODAIDNOITANTOIT ANONONIT AOMONWOESOOWNOLLW YOO A A A A AME Scott HDA
M ANOONWMWEWOEMMOOWAEDTNOOTMAOONOIITNAADANMIO OWWOINMAN O WO
EX)(Dv—{v—{OO\O\O\@MMMMNNN@@&O@(\]WMMMMMMNNx—(v—(v—ir—{v—{O\LOLD(\]OO\O\l\[\[\[\K)@géglggo 72
NN OO LIILTIONONONNNNNNNNNNNNAAAAATOODODOO O OO
F2 - Acquisition Parameters
Date_ 20161018
Time 17.46
INSTRUM spect
OAc PROBHD 5 mm PABBO BB-—
PULPROG 2930
TD 65536
SOLVENT CDC13
TESC NS 16
| DS 2
OAc H SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
AllylO O RG 128
DW 62.400 usec
DE 6.50 usec
\l TE 88.1 K
O\ D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
13.75 usec
12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. el u
I I I I I I I I I I 1
9 8 7 6 5 4 3 2 1 0 ppm
[ o|o ™ © o (< o w(o|m oo (o)fwfm| o
~ DS 3] < < o <|© ™| ©||0| o<
o |- - o | |© ol fwv-wm ©|g|a|©

f—
o 2]
N\,



TESO

7

O  OAc

s

Allylo™ O

o—'

Current Data Parameters

NAME
EXPNO
PROCNO

Scott HDA
60
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

20161018

17.36

spect

5 mm PABBO BB-
zg30

65536

CDC13

16

2

8012.820
0.122266
4.0894465
128

62.400
6.50

88.1
1.00000000
1

CHANNEL f1
400.1324710

12. 01700020

Hz
Hz
sec

usec
usec
K
sec

MHz

usec
w

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

1.00
0.98
0.88
1.03

p.284-3 fr 9-16

OTBS

(3]
.
(]
N -
-
o

1.12
1.02
2.19
2.05
1.1
2.46
5.48
1.56
5.11
3.02
0.98
2.78
15.52
12.84
3.38
7.67

3.641
3.624
3.608
2.240
2.234
2.228
2.221
2.214
2.207
2.200
2.193
2.186
2.179
2.172
2.166
2.159
2.154
1.801
1.795
1.756
1.668
1.641
1.536
1.525
1.321
0.993
0.975

\NW%///

ppm

65536
400.1300107
EM

0
0.30

0
1.00

Current Data Parameters
Scott Methylation

NAME
EXPNO
PROCNO

10
1

MHz

Hz

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

SFO1
NUC1
Pl

PLW1

20170204

11.55

spect

5 mm PABBO BB-
zg30

65536

CDC13

16

2

8012.820
0.122266
4.0894465
90.5
62.400
6.50

87.9
1.00000000
1

== CHANNEL fl ==
400.1324710

1H

13.75

12.01700020

Hz
Hz
sec

usec
usec

sec

MHz

usec
w

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

(3]
=Y
w
N -
=y
o

2.00
9
9
0

5.88

185

ppm

65536
400.1300098
EM

0
0.30

0
1.00

MHz

Hz



.,

p.287-3

Current Data Parameters

OO A A0 HNO> NN LD O 00O OMOONL 0N L OO O ONAME Scott HWE
WO TNALTOOONMM™OINM TTNODOOMMANTHOOOWO®OIMSWOO D Oy 10
00 00 00 00 00 0 i N ) N < I < MOMNNNNNNNN A A A A 0000 paan 1
O W WYWWWOWOWOWWOUNNN AN AN NN NANANNNNNNNNNNNNNNAAAA
— L F2 - Acquisition Parameters
Date_ 20170208
Time 10.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
O PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 90.5
DW 62.400 usec
DE 6.50 usec
TE 87.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 =
400.1324710 MHz
1H
13.75 usec
12.01700020 W
F2 - Processing parameters
SI 65536
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A I .A.,J bw —
I I I I I I I 1
7 5 3 2 1 0 ppm
o o DM = |O|[AN]| [N [N~
o (=] Ol WO v~
- - ail =l =lv=llesl |<Fl |3l ed
P. 6-4 Current Data Parameters
NAME Scott Silyl Enol Ether
AN MMM WOW0WoOON N NDNWOWIHADAINDO~-OHO AHMM EXPNO 30
OTOITNON~LOM OW—HONOTW OO PROCNO 1
[ee il e el e MO0V WOVLTMOO OO
F2 - Acquisition Parameters
DWW LW S NNAA—AAAAd A OO0 OO Date 20170225
Time 11.13
—~\F [ S V4~ a4 TSRO spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
OTBS SOLVENT cpc13
NS 16
DS 2
= SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 144
DW 62.400 usec
DE 6.50 usec
TE 85.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 == =
400.1324710 MHz
1H
13.75 usec

12.01700020 W

F2 - Processing parameters

ST 65536

SF 400.1300106 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

1.00
0.99

w
N -
- ]
o

ppm

6.11

186
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