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Enantiospecific Synthesis of Functionalized polyolgom Tartaric Acid Using
Ley’s Dithiaketalization: Application to the Total Synthesis of Achaetolide

Amit K. Bali, Sunil Kumar Sunnam and Kavirayani R. Prasad
Department of Organic Chemistry, Indian Institut&oience, Bangalore 560012, India
E-mail: prasad@orgchem.iisc.ernet.in, FAX: +91-86@0529

Abstract: Synthesis of chiral tetrols and 1,2,4-triols witlried substitutions was accomplished from
tartaric acid. Pivotal reaction in the synthesiswee use of Ley’s dithianylation of an alkynyl deé
derived from tartaric acid. Application of the ségy was demonstrated in the total synthesis of
decanolactone achaetolide.
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Introduction

Polyols with varied substitutions are ubiquitousustural units present in a number of polyketide
natural products.Amongst the polyol containing compounds, the H#gt unit 1 is a core/latent
structural unit frequently encountered in a numbemacrolactone natural products. Some of the
examples include macrolactone natural products sischchaetolid@, (6S7R,9R)-6,7-dihydroxy-9-
propylnon-4-eno-9-lacton8, seimatopolide A4, Sch7256745, and the linear polyol containing
natural product fostriecifi (Fig. 1).
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Fig 1. Natural products possessing the 1,2,4-tmi

One of the best ways to synthesize the 1,3-diosgmein a triol system is the reduction of the
corresponding3-hydroxy ketone, which in turn can be accessedhieywell-established asymmetric
aldol reactiorf. While the aldol reaction strategy renders thelpots with high degree of selectivity,
development of non-aldol reaction for aldol produstof significant importance in organic synthesis
In this context, pioneering work by Smith’s grougtablished the use of 1,3-dithiane linchpins as
excellent acyl anion equivalents and has exemglifieir use in the synthesis of structurally comple
natural productd.An attractive strategy for the synthesi3efetodithianes, a virtual surrogate of 1,3-
diols is the procedure reported by Ley’s groupizgd the addition of 1,3-propanedithiol to alkynyl
ketones' Generality of this reaction is showcased by Ley'sup by the synthesis of an impressive
array of compounds. Herein, we report a facile apphn for polyol synthesis, particularly to the
synthesis of 1,2,4-triols utilizing a combinatiohahiral pool tartaric acid and Ley’s dithiaketation
reaction and application of the strategy to thealtadynthesis of decanolactone natural product
achaetolide.

Results and Discussion
For a decade, our efforts in the use of chiral gadbric acid in natural product synthesis culrteda
in establishing the-hydroxy amides derived from tartaric acid as ehecelbuilding blocks. Key



reaction in our methodology is the desymmetrizabbartaric acid amid& with various alkyl/aryl
and alkenyl Grignard reagents followed by stereszddle reduction of the resultant ketones. We
reasoned that the addition of alkynyl Grignard ezdg would lead to the mono keto am&jevhich
on Ley’s dithiaketalization should provide tBel,3-dithianyl ketone. Elaboration o will lead to
the polyol system&0, 11or 12 present in a number of natural products (Schenfe-1)

R

OMe
Me. Il
><O (6] R——M ><O (0]
o O  M-=LiorMgBr o o
N
Me’N‘OMe Me™ “OMe
Ley's
OH OH OH dithiaketalization
R OH
R
10 OH \
S
. S
H OH o)
- (0]
. oH < — | X o
o
1 /
OH OH / Me/I:“OMe
R AN
12 OH

Scheme 1. Proposed synthesis of polyols from teéNinreb amide of tartaric acid

Accordingly, the synthetic sequence commenced thighaddition of R-€C-Li/MgBr to thebis-
Weinreb amid&’’ derived from tartaric acid to afford the mono-katmides8a-hin 48-89% yield.
Addition of 1,3-propanedithiol to the alkynyl ke®&s 8a-h under Ley's conditions
(NaOMe/MeOH) was facile and the correspondfirgithianyl ketones9a-h were obtained in
excellent yields (see table-1). Stereoselectiveiceon of 9a-h with excess NaBldafforded the
corresponding 1,4-dial3a-hin good yields as a single diastereorteythro isomer) (Scheme-
2)2 It is worth noting that the reduction of structiyaimilar y-oxoamides devoid of the dithiane
moiety with K-Selectride furnished the correspomdimeo isomer®® 8 This observation has been
used for the assignment of stereochemistry at ¢édynformed center in3a-h
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Scheme 2: Synthesis of polyhydroxy 1,3-dithianenftartaric acid amide




Table 1: Synthesis of alkynyl keton8a-h from the bissWeinreb amider and their elaboration to
polyhydroxy 1,3-dithiand.3a-h

S. No. R-C=C-M Yield %°
8 9 13
1 H-C=C-MgBr 8a (48) | 9a(84) | 13a(75)
2 H3C-C=C-MgBr 8b(65) | 9b(88) | 13b(81)
3 | CH=CH-(CH,)»-C=C-MgCl | 8i(63) | 9i(97) | 13i(95)
4 Me;Si-C=C-Li 8c-° | 9c (64| 13a(75)
5 Ph-C=C-Li 8d(60) | 9d(90) | 13d(71)
6 H;Cs-C=C-Li 8e(88) | 9e(98) | 13e(82)
7 H1:Ce-C=C-Li 8f (63) | 9f(95) | 13f(85)
8 H1:C7-C=C-Li 89(89) | 99(96) | 13g(82)
9 TBSO-(CH)s-C=C-Li 8h(76) | 9n(95) | 13h(87)

2All yields refer to yields after chromatograpfFormation of the enamiraa (29% yield) resulting from the addition of
N,O-dimethoxy hydroxylamine (Weinreb amine) to theyalbne8a is observed. See ref. 9 and supporting information
“Monoalkyl ketoneBc is not isolated and is proceeded to the next stémut purification.%Yield obtained after two steps.
®24% of the desilyalted produga was also obtainedReduction always led to the formation of desilytapzoductl3a

Thus, desulfurization of the 1,3-dithiane moiety 1ig furnished the 1,4-dioll4 possessing the
erythro stereochemistry was compared with the correspgnkinownthreo isomer16 obtained by
from they-oxo-amidel5 (see Supporting Information for the synthesid ®f(Scheme-3).
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Scheme 3: The assignment of stereochemistry atetivéy formed stereogenic centerli8a-h

After successfully establishing the route for swysik of the masked polyol unit from tartaric acid,
application of the strategy in the total synthesiachaetolide&, a decanolactone natural product was
undertaken. Achaetolide2)(is a 10-membered lactone isolated in 1983 from chlture broth of
Achaetonium cristalliferum and the structure was established in 2009 by Takaplaup by extensive
NMR studies? It was envisaged that formation of the lactone lsaraccomplished by ring closing
metathesis of the diene est&f. The alcohol fragmenii8 of the ester can be synthesized by
elaboration of the triol unit3gobtained from tartaric acid (Scheme-4).
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Scheme 4: Retrosynthesis for achaetolide

Thus, primary alcohol id3gwas transformed to the iodi@®, via the tosylatd 9, which on reaction
with Mel and CaC@ unmasked the dithiane to yield tifiehydroxy ketone2l in 80% vyield.
Stereoselective directed reduction of the keto grio21 with Me,;NBH(OAc)s'* furnished the 1,3-
anti-diol 22in 91% yield. Treatment d2 with zinc dust in refluxing ethanol produced th2,4-triol
23 in excellent yield. Reaction of the tri@3 with 2,2-dimethoxy propane in DCM afforded the
acetonidel8 in 80% yield. Coupling ofL8 with the known acid?4™ furnished the este25 in 87%
yield. Deprotection of the TBDPS group #b with TBAF gave the diene estd7 in 91% vyield
(Scheme-5).
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Scheme 5: Synthesis of the diene ester

We then examined the ring closing metathesis (R@aéktion of the estet7 with Grubbs’ 2¢
generation catalyst. In the reported RCM reactibrihe ester with Grubbs’ catalyst by different
groups, an element of discrepancy is observedemift group$°"? reported varied vyields of the
required lacton@6 along with formation of other products in the RCa&ction of the ester7.* We
investigated this reaction and consistently fourat the reaction of the ester with catalytic amount
of Grubbs’ catalyst furnished the requiredactone26 in 24% vyield, theZ-isomer27 in 25% yield,
along with the dime28" in 29% yield. Performing the reaction at higheutidns could not mitigate



the formation of the dimer. Interestingly, protectiof the free hydroxy group iti7 as the MOM ether
29 and performing the RCM reaction mitigated the faioraof the dimer completely and tleandZ
lactones31 and30 respectivelywere formed in 54% and 34% vyields respectively. otgetion of the
acetonide as well as the MOM group3h afforded the natural product achaetolRlen 68% vyield.
The spectral data &is in agreement with that reported in the literat(8cheme-6).
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Scheme 6: Total synthesis of achaetoﬂde

In conclusion, a general procedure for the synshe$il,2,4-triol unit frequently encountered in
natural products was accomplished from chiral ptaotaric acid using Ley’s dithiaketalization

strategy. Application of the methodology is exeriigdi in the total synthesis of decanolactone natura
product achaetolide in 14 steps from bireWeinreb amide of tartaric acid in 9.5% overalllgie

Experimental:

General Procedures:Column chromatography was performed on silica gelne grade 100-200
mesh. TLC plates were visualized either with UV,am iodine chamber, or with phosphomolybdic
acid spray, unless noted otherwise. All reagenteperchased from commercial sources and used
without additional purification. THF was freshlystilled over Na-benzophenone ketyl. Melting points
were uncorrectedtH NMR and**C NMR spectra were recorded either on a 400 or 860GamHz
machine in CDG as solvent with TMS as reference unless otherwiskécated. Unless stated
otherwise, all the reactions were performed undertiatmosphere. All the specific rotations were
determined at 24 °C. HRMS was obtained using aomess-QTOF spectrometer using electrospray
ionization (ESI).
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General procedure for the addition of alkynes to tlke bis-Weinreb amide: The following
preparation of 89 is representative:

N
Me” “OMe
8a-h



To a stirred solution of 1-nonyne (2.5 mL, 15.1 nimi dry THF (15 mL) at-78 °C was addea-
BuLi (8.8 mL of 1.6 M solution in hexanes, 14 mmald the resulting reaction mixture was stirred at
the same temperature for 1h. A solution of bieWeinreb amide7 (3.0 g, 10.8 mmol) in THF (10
mL) was added dropwise to the pre-formed alkyrtyllim at—-78 °C. The reaction mixture was stirred
at —78 °C for another 40 min. After completion of the reéawt(TLC), it was quenched with sat.
NH,4CI solution (20 mL) and was extracted with EtOAxZ8 mL). The combined organic extracts
were washed with brine (30 mL) and dried over ambysd NaSO,. Evaporation of the solvent
followed by silica gel column chromatography of tlesultant residue with petroleum ether: EtOAc
(9:1) as eluent afforded the keto-am@gas yellow oilin 89% (3.4 g) vield. d]o** -16.7 € 1.0,
CHCL).; IR (neat) 2932, 1684, 1458, 1097 tmH NMR (400 MHz, CDC}) 6 5.13 (bd,J = 4.0 Hz,
1H), 4.87 (bdJ = 4.0 Hz, 1H), 3.71 (s, 3H), 3.23 (s, 3H), 2.4Q)(% 7.2 Hz, 2H), 1.58 (pent),= 7.2
Hz, 2H), 1.50 (s, 3H), 1.48 (s, 3H), 1.45-1.31 gH), 1.30-1.15 (m, 6H), 0.87 d,= 6.8 Hz, 3H);}*C
NMR (100 MHz, CDC}) ¢ 184.8, 169.5, 113.6, 99.8, 83.1, 78.9, 74.9, 63265, 31.6, 28.7, 28.6,
27.5, 26.8, 26.5, 22.5, 19.2, 14.0; HRMS fagH;oOsN+Na calcd 362.1943; found 362.1942.

Preparation of 8f: Following the general procedure, reaction of Joet(0.37 mL, 2.53 mmol) with
the bis-Weinreb amide7 (0.5 g, 1.81 mmol) afforded the prodw&ftin 63% (0.37 g) yield. d]o>*
-17.0 € 1.3, CHC}); IR (neat) 2927, 2210, 1677, 1428 &mMH NMR ( 400 MHz, CDGCJ) 6 5.12 (d,J
= 4.8 Hz, 1H), 4.85 (d] = 4.8 Hz, 1H), 3.69 (s, 3H), 3.21 (s, 3H), 2.39& 7.2 Hz, 2H), 1.56 (pent.,
J=7.2 Hz, 2H), 1.48 (s, 3H), 1.46 (s, 3H), 1.4321(m, 2H), 1.31-1.18 (m, 4H), 0.89 {t= 6.8 Hz,
3H); *C NMR (100 MHz, CDGJ) 6 184.7, 169.4, 113.5, 99.7, 83.0, 78.8, 74.9, 63264, 31.1, 28.4,
27.4,26.7, 26.4, 22.4, 19.1, 13.9; HRMS fasHG-OsN+Na calcd 348.1787; found 348.1786.
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Preparation of 8e:Following the general procedure, reaction of 1-peat(0.5 mL, 5.07 mmol) with
the bis-Weinreb amide7 (1.0 g, 3.62 mmol) afforded the prod@ein 88% (0.9 g mg) vield.of]**
-20.9 € 1.2, CHC}).; IR (neat) 2212, 1677, 1383, 852 tmMH NMR (400 MHz, CDCJ) 6 5.1 (d,J =
4.4 Hz, 1H), 4.84 (d) = 4.8 Hz, 1H), 3.68 (s, 3H), 3.19 (s, 3H), 2.3@ & 7.2 Hz, 2H), 1.58 (hex,=
7.2 Hz, 2H), 1.46 (s, 3H), 1.44 (s, 3H), 0.98)(t 7.2 Hz, 3H)*C NMR (100 MHz, CDG) 6 184.6,
169.3, 113.5, 99.4, 83.0, 78.9, 74.8, 61.5, 324,7,226.4, 20.99, 20.96, 13.3; HRMS for
C14H2:0sN+Na calcd 306.1317; found 306.1315.



Preparation of 8d: Following the general procedure, reaction of phecetylene (0.3 mL, 2.7 mmol)
with the bisWeinreb amide7 (0.5 g, 1.81 mmol) afforded the product in 60% 40d) yield (73%
based on recovery of starting materigd)}p>*-22.1 € 0.9, CHC4); IR (neat) 2939, 2205, 1668, 1065
cm’; 'H NMR (400 MHz, CDCJ) 6 7.59 (d,J = 7.6 Hz, 2H), 7.47 () = 7.6 Hz, 1H), 7.39 (1= 7.6
Hz, 2H), 5.21 (dy) = 4.8 Hz, 1H), 5.0 (dJ = 4.8 Hz, 1H), 3.71 (s, 3H), 3.24 (s, 3H), 1.546(d); *°C
NMR (100 MHz, CDC}) 6 184.6, 169.3, 133.3 (2C), 131.2, 128.7 (2C), 11918.8, 95.7, 86.0, 83.1,
75.1, 61.6, 32.5, 26.8, 26.5; HRMS fo78:90sN+Na calcd 340.1161; found 340.1161.

rad:
O\\' O
Me’N‘OMe

Preparation of 8h: Following the general procedure, reaction of lisiy-4-pentyne (6.32 g, 31.9
mmol) with thebis-Weinreb amide7 (8.0 g, 28.95 mmol) afforded the prod@it in 76% (9.1 g)
yield. [a]p?®-12.7 € 2.0, CHC}); IR (Neat):Vmax 2953, 1681, 1468, 1257, 1102, 958, 838'crH
NMR (400 MHz, CDC}): 65.14 (d,J = 4.8 Hz, 1H), 4.87 (d] = 4.8 Hz, 1H), 3.71 (s, 3H), 3.68 Jt=

5.6 Hz, 2H), 2.51 (t) = 7.2 Hz, 2H), 1.78 (quintl = 6.4 Hz, 2H), 1.51 (s, 3H), 1.48 (s, 3H), 0.88 (s
9H), 0.05 (s, 6H)>*C NMR (100 MHz, CDGCJ): § 184.7, 169.6, 113.5, 99.3, 83.0, 78.9, 74.8, 61.5,
61.0, 32.4, 30.6, 26.7, 26.4, 25.8 (3 x C), 182,71-5.4 (2 x C). HRMS: m/z calcd for
CooH35NOgSi+Na 436.2131; found: 436.2138.
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Preparation of 8b: To a stirred solution of thieis-Weinreb amide’ in (0.5 g, 1.81 mmol) in THF (9
mL) was added propynylmagnesium bromide (5.4 m0D.6fM solution in THF, 2.7 mmol) dropwise
at 0°C. The reaction mixture was allowed to warm upoin temperature and was stirred at the same
temperature for 1h. After completion of the reactfdLC), it was quenched by addition of sat. /UH

(5 mL) solution, poured into water (10 mL) and wadracted with EtOAc. The combined organic
extracts were washed with brine and dried over drdus NaSQ,. Evaporation of the solvent
followed by silica gel column chromatography of tlesultant residue with petroleum ether:EtOAc
(5:5) as eluent afforde8b as a colourless oil in 65% (0.3 g) yield]§>* -22.7 € 1.35, CHC)); IR
(neat) 2921, 2214, 1676, 1434 tmMH NMR (400 MHz, CDCJ) 6 5.14 (d,J = 4.8 Hz, 1H), 4.87 (d]

= 4.8 Hz, 1H), 3.70 (s, 3H), 3.23 (s, 3H), 2.073(d), 1.50 (s, 3H), 1.48 (s, 3H)'C NMR (100 MHz,
CDCl) & 184.5, 169.3, 113.5, 95.3, 82.9, 78.1, 74.7, 6B%4, 26.6, 26.4, 4.3; HRMS for
Ci12H170sN+Na calcd 278.1004; found 278.1009.



Preparation of 8a The reaction was performed similar to the procedigscribed above, except
guenching the reaction with ice-cold 1IN HCI (2 minstead of saturated NBI. Accordingly,
reaction of ethynylmagnesium bromide (0.8 mL d&N0.solution in THF, 0.4 mmol) with thbis-
Weinreb amider (0.1 g, 0.37 mmol) afforded the prod&z in 48% (42 mg) yield (68% based on
recovery of starting material) andaa resulting from the Michael addition ofN,O-
dimethoxyhydroxylamine t®a (0.03 g) in 29% vyield. Data fda [a]p?* -15.0 € 1.0, CHCh); IR
(neat) 3246, 2095, 1685, 853 ¢ntH NMR (400 MHz, CDCJ) 6 5.15 (d,J = 4.8 Hz, 1H), 4.89 (d]

= 4.8 Hz, 1H), 3.71 (s, 3H), 3.48 (s, 1H), 3.223(d), 1.50 (s, 3H), 1.49 (s, 3HJC NMR (100 MHz,
CDCl) 0 184.3, 169.1, 113.9, 83.1, 82.8, 79.3, 74.9, 6326%, 26.7, 26.4. HRMS for;@1150sN+Na
calcd 264.0848; found 264.0842.
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Data for 8aa: [a]p?*-42.1 € 1, CHCE); IR (neat) 1662, 1575, 1423, 873 &mMH NMR (400 MHz,
CDCl;) ¢ 7.55 (d,J = 12.8 Hz, 1H), 5.71 (d] = 12.8 Hz, 1H), 5.12 (d] = 4.8 Hz, 1H), 4.87 (d] =
5.2 Hz, 1H), 3.71 (s, 3H), 3.68 (s, 3H), 3.22 (d),3.19 (s, 3H), 1.51 (s, 3H), 1.45 (s, 3HE NMR
(100 MHz, CDC}) 6 194.5, 170.3, 148.5, 112.5, 92.5, 81.9, 74.6, 68978, 39.5, 32.4, 26.8, 26.5;
HRMS for G3H2,06N>+Na calcd 325.1376; found 325.1373.

General procedure for the addition of propane 1,3-thiol to the alkynyl ketone 8a-h: The
following preparation for 9g is representative:

o <
><O "CeH13
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To a stirred solution of the alkynylketoBg (0.67 g, 2.0 mmol) in MeOH:Ci&l, (4:1, 12.0 mL) was
added propane-1,3-dithiol (0.21 mL, 2.2 mmol) atmotemperature. The reaction mixture was cooled
to —10 °C and solid NaOMe (0.14 g, 2.54 mmol) was addedn@ portion at-10 °C. The reaction
mixture was allowed to warm up to room temperatind was stirred at room temperature for 1.5 h.
After completion of the reaction (TLC), it was queed by addition of saturated solution of X (5
mL). The reaction mixture was poured into water i(ll0) and was extracted with diethyl ether (2x10
mL). The combined ethereal extracts were washet tiine (10 mL) and dried over anhydrous
NaSO,. Evaporation of the solvent followed by silica gelumn chromatography of the resultant
residue with petroleum ether: EtOAc (7:3) as elwdfdrded the dithioketo-amid#g as a viscous pale
yellow oil in 98% (0.85 g) yield.d]p**+21.9 € 1.2, CHC}); IR (neat) 2930, 1684, 1438, 1213tm
'H NMR (400 MHz, CDC}) 6 5.04 (d,J = 3.2 Hz, 1H), 4.85 (d] = 3.6 Hz, 1H), 3.65 (s, 3H), 3.53 (d,
J=15.6 Hz, 1H), 3.16 (s, 3H), 3.12 @= 16 Hz, 1H), 3.05-2.87 (m, 2H), 2.76-2.63 (m, 2R)09-
1.96 (m, 3H), 1.93-1.73 (m, 1H), 1.44 (s, 3H), 114989 (m, 2H), 1.37 (s, 3H), 1.28-1.15 (m, 8H),
0.80 (t,J = 6.8 Hz, 3H);*C NMR (100 MHz, CDGJ) ¢ 203.8, 169.6, 112.5, 83.1, 73.4, 61.5, 49.9,
44.5, 38.8, 32.3, 31.6, 29.4, 28.9, 26.5, 26.2 (2#H.1, 24.9, 23.6, 22.4, 13.9; HRMS for
Cy1H3705N+Na calcd 470.2011; found 470.2010.
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Preparation of 9d: Following the general procedure, reaction of prepa,3-dithiol with compound
8d (0.158 g, 0.5 mmol) afforded the prod@ctin 90% (0.19 g) vield.d]p** +12.2 € 1.45, CHCY):;
IR (neat) 2937, 1728, 1668, 1444°tmH NMR (400 MHz, CDCJ) § 7.93 (d,J = 8.0 Hz, 2H), 7.37
(t,J= 7.6 Hz, 2H), 7.26 (d] = 6.8 Hz, 1H), 4.93 (d] = 4.4 Hz, 1H), 4.48 (d] = 4.4 Hz, 1H), 3.61 (d,
J = 16.4 Hz, 1H), 3.57 (s, 3H), 3.40 @= 16.0 Hz, 1H), 3.16 (s, 3H), 2.83-2.69 (m, 4H))721.88
(m, 2H), 1.42 (s, 3H), 1.31 (s, 3HIC NMR (100 MHz, CDG)) 6 202.4, 169.7, 140.4, 128.6 (2C),
128.4 (2C), 127.4, 112.7, 82.8, 73.4, 61.5, 541715532.4, 27.6 (2C), 26.5, 26.2, 24.6; HRMS for
CooH2705sS,N+Na calcd 448.1228; found 448.1228.

><O ICsH11
.Me
o™ N-ome

Preparation of 9f: Following the general procedure, reaction of prepar8-dithiol with compound
8f (0.044 g, 0.14 mmol) afforded the prod@&in 95% (0.055 g) vyield.d]p>*+25.3 € 1.15, CHCY):;

IR (neat) 2931, 1669, 1374, 1018 tmH NMR (400 MHz, CDC}) 6 5.11 (d,J = 5.2 Hz, 1H), 4.90
(d,J = 5.2 Hz, 1H), 3.71 (s, 3H), 3.59 @ = 15.6 Hz, 1H), 3.22 (s, 3H), 3.17 @= 15.6 Hz, 1H),
3.10-2.91 (m, 2H), 2.83-2.67 (m, 2H), 2.11-2.02 @Hl), 1.92-1.85 (m, 1H), 1.50 (s, 3H), 1.42 (s,
3H), 1.55-1.37 (m, 2H), 1.36-1.18 (m, 6H), 0.86J(t 6.4 Hz, 3H);*C NMR (100 MHz, CDG)) ¢
204.0, 169.8, 112.7, 83.2, 73.6, 61.7, 50.1, 43970, 32.4, 31.5, 29.3, 26.7, 26.4 (2C), 26.3, 25.1
23.8, 22.5, 14.0; HRMS forgH350sS,N+Na calcd 456.1854; found 456.1853.

o) OTBS

Preparation of 9h: Following the general procedure, reaction of preparB-dithiol with compound
8h (8.0 g, 19.3 mmol) afforded the prod@ttin 95% (9.58 g) yield.d]p>°+15.9 € 2.0, CHC}); IR
(Neat):Vmax 2934, 1667, 1463, 1383, 1257, 1091, 991, 838clH NMR (400 MHz, CDCY): 6 5.10
(d,J=4.8 Hz, 1H), 4.87 (d] = 4.8 Hz, 1H), 3.70 (s, 3H), 3.61 &= 6.4 Hz, 2H), 3.55 (d] = 15.6

Hz, 1H), 3.21 (s, 3H), 3.14 (d,= 15.6 Hz, 1H), 2.96 — 3.01 (m, 2H), 2.74-2.80 PH), 2.08-2.14
(m, 2H), 2.01-2.06 (m, 1H), 1.84-1.93 (m, 1H), £855 (m, 2H), 1.50 (s, 3H), 1.41 (s, 3H), 0.87 (s,
9H), 0.03 (s, 6H)*C NMR (100 MHz, CDGJ): § 203.8, 169.8, 112.7, 83.3, 73.5, 62.8, 61.7, 49.9,
44.9, 35.1, 32.4, 27.4, 26.7, 26.3 (2 x C), 262943 x C), 24.9, 18.2, -5.3 (2 x C). HRMS: m/z
calcd for GsHa3NOsS,Si +Na 544.2199; found: 544.2197.

o} "C,Hs
>< R N’ Me
o" “OMe

O

Preparation of 9e: Following the general procedure, reaction of pr@par8-dithiol with compound
8e (1.8 g, 6.36 mmol) afforded the prod@&tin 99% (2.47 g) yield.d]p**+25.9 € 1.45, CHCJ); IR
(neat) 1670, 1382, 1085 &in*H NMR (400 MHz, CDC}) 6 5.10 (d,J = 4.8 Hz, 1H), 4.90 (d] = 5.2
Hz, 1H), 3.71 (s, 3H), 3.59 (d,= 16.0 Hz, 1H), 3.21 (s, 3H), 3.17 (s 15.6 Hz, 1H), 3.08-2.94 (m,




2H), 2.83-2.67 (m, 2H), 2.10-1.99 (m, 3H), 1.9261(/, 1H), 1.60-1.42 (m, 5H), 1.42 (s, 3H), 0.93 (t
J=7.2 Hz, 3H)}C NMR (100 MHz, CDGJ) J 204.1, 169.7, 112.7, 83.2, 73.5, 61.7, 50.0, 44161,
32.4, 26.7, 26.4 (2C), 26.2, 25.1, 17.2, 14.1; HRMB Ci7/H,00sNS,+Na calcd 414.1385; found
414.1382.

O §s'S
> weTMS
" N2
9) OMe

(0]

Preparation of 9c: Following the general procedure, reaction of TM8tglene (0.08 mL, 0.5 mmol)
with the bissWeinreb amider (0.1 g, 0.36 mmol) afforded the crude keto amidectv on treatment
with propane 1,3-dithiol gave the produst in 64% (for 2 steps) (0.092 g) yield along witle th
desilylated produc®a in 24% (0.029 g) vield. Data fdc, [o]p>* +27.7 € 1.0, CHC); IR (neat)
1673, 1248, 1085, 846 ¢m'H NMR (400 MHz, CDC}) 6 5.14 (d,J = 5.2 Hz, 1H), 4.97 (d] = 4.8
Hz, 1H), 3.89 (dJ = 15.6 Hz, 1H), 3.71 (s, 3H), 3.37 (= 15.6 Hz, 1H), 3.22 (s, 3H), 3.24-3.20
(m, 1H), 3.18-3.14 (m, 1 H), 2.52-2.45 (m, 2H), 2205 (m, 1H), 1.89 (qt] = 12.8, 3.2 Hz, 1H),
1.53 (s, 3H), 1.44 (s, 3H), 0.22 (s, 9t NMR (100 MHz, CDG) 6 205.4, 170.0, 112.7, 83.4, 73.6,
61.7, 45.4, 34.8, 32.5, 26.8, 26.4, 24.8, 23.98,232.6 (3C); HRMS for GH310sNSiS,+Na calcd
444.1311; found 444.1312.

D

O §°S

0 CH,

“OMe

(0]

Preparation of 9b: Following the general procedure, reaction of preparB-dithiol with compound
8b (0.054 g, 0.2 mmol) afforded the prod@ttin 88% (0.071 g) vield.d]p?* +29.5 € 1.1, CHCY):;

IR (neat) 2922, 1668, 1374, 1081 tmH NMR (400 MHz, CDCY) 6 5.10 (d,J = 5.2 Hz, 1H), 4.89
(d,J=5.2 Hz, 1H), 3.70 (s, 3H), 3.61 (@= 15.2 Hz, 1H), 3.20 (s, 3H), 3.16-2.95 (m, 3HR3R22.68
(m, 2H), 2.15-2.00 (m, 1H), 1.91-1.76 (m, 1H), 1(833H), 1.49 (s, 3H), 1.41 (s, 3HJC NMR (
100 MHz, CDC}) 0 204.1, 169.7, 112.7, 83.2, 73.5, 61.7, 47.8, 464, 27.9, 26.9, 26.8, 26.6, 26.2,
24.6; HRMS for GsH250sS,N+Na calcd 386.1072; found 386.1078.

D

O s'S

o “OMe
0

Preparation of 9a: Following the general procedure, reaction of prepar8-dithiol with compound
8a (0.037 g, 0.15 mmol) afforded the prod@etin 84% (0.042 g) vyield.d]p**+1.6 € 1.65, CHC)):;

IR (neat) 1672, 1382, 1213, 854 ¢niH NMR (400 MHz, CDCY) § 5.06 (d,J = 5.2 Hz, 1H), 4.83 (d,
J=5.2 Hz, 1H), 4.51 (t) = 6.8 Hz, 1H), 3.70 (s, 3H), 3.21 (s, 3H), 3.18,@= 18.0, 6.4 Hz, 1H),
3.03 (dd,J = 18.0, 6.4 Hz, 1H), 2.95-2.77 (m, 4H), 2.17-2(61 1H), 1.97-1.78 (m, 1H), 1.48 (s, 3H),
1.44 (s, 3H)!*C NMR (100 MHz, CDG)) § 203.9, 169.4, 113.1, 82.3, 73.8, 61.7, 44.5, 48204,
29.8, 29.7, 26.7, 26.2, 25.1; HRMS for8,30sNS,+Na calcd 372.0915; found 372.0933.
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General procedure for the reduction of dithio ketoamide 9a-h to 1,4-diol3a-h : The following
preparation of 13g is representative:

D

OH S’S

6]

To a stirred solution of dithioketo-amid¥g (4.2 g, 9.45 mmol) in methanol (50 mL) was added
NaBH; (0.720 g, 19 mmol) at78 °C and the resulting reaction mixture was stirredha same
temperature for 40 minutes. The progress of thetimawas monitored through TLC. Once the keto
reduction is over, the temperature of the reacti@s allowed to come to room temperature and
additional NaBH (3.59 g, 94.5 mmol) was added. The reaction méxtwas stirred at room
temperature for 7 h. After the completion of thaateon (TLC), it was quenched with water (5 mL),
excess MeOH was evaporated, diluted with water {20, extracted with EtOAc (3 x 15 mL),
washed with brine (20 mL) and dried over anhydidasSO,. Evaporation of the solvent followed by
silica gel column chromatography of the residuéhwpietroleum ether: EtOAc (7:3) as eluent afforded
the diol 13g as colourless oil in 81% (3 g) yielph]p** —27.1 € 0.8, CHC}); IR (neat) 3424, 2930,
2857, 1432 ci; *H NMR (400 MHz, CDGJ) 6 4.14 (s,1H), 4.02 (dd = 11.6, 5.6 Hz, 1H), 3.86 (,

= 8.4 Hz, 1H), 3.77-3.63 (m, 2H), 3.58 Jt= 8.0 Hz, 1H ), 3.12 (brs, 1H), 3.01 Jt= 12.0 Hz, 1H),
2.92 (t,J=12.0 Hz, 1H), 2.78-2.65 (m, 2H), 2.41-2.20 (H),22.10-1.99 (m, 1H), 1.98-1.77 (m,3H),
1.36 (s, 3H), 1.34 (s, 3H), 1.30-1.19 (m, 10H)A40(8J = 6.0 Hz, 3H);*C NMR (100 MHz, CDGJ) ¢
108.9, 81, 80.7, 70.7, 63.2, 51.7, 40.7, 39.7,,34966, 29.0, 26.9, 26.7, 26.4, 25.8, 24.8, 232352
14.0; HRMS for GgH3604S,+Na calcd 415.1953; found 415.1953.

"CeH13

D

OH §°S

0o Ph

Preparation of 13d: Following the general procedure, reduction of coom@ 9d (0.1 g, 0.24 mmol)
with NaBH;, afforded the product3d in 71% (0.062 g) yield.d]p?* +13.5 € 1, CHC); IR (neat)
3437, 1052, 854, 701 ¢in*H NMR ( 400 MHz, CDGJ) 6 7.93 (d,J = 7.6 Hz, 2H), 7.41 (1) = 7.6
Hz, 2H), 7.30 (tJ = 7.6 Hz, 1H), 3.96 (dd] = 12.0, 4.8 Hz, 1H), 3.84 @,= 8.8 Hz, 1H), 3.70 (d] =
4.8 Hz, 2H), 3.58 () = 7.6 Hz, 1H), 3.03 (brs, 1H), 2.89-2.76 ( m, 3R)4-2.71 (m, 2H), 2.64 (d,
= 14.8 Hz, 1H), 2.34 (dd] = 14.8, 9.2 Hz, 1H), 2.09-1.89 (m, 2H), 1.37 (8),31.28 (s, 3H)}*C
NMR ( 100 MHz, CDC}) § 141.5, 128.8 (2C), 128.2 (2C), 127.6, 109.0, 88064, 70.6, 63.3, 56.7,
27.9 (2C), 27.4, 27.0, 26.6, 24.5; HRMS fagldc04S,+Na calcd 393.1170; found 393.1176.

D

OH S°S
0 ICsHy4

ol _on

o

Preparation of 13f: Following the general procedure, reduction of coom@9f (0.030 g, 0.07 mmol)
with NaBH;, afforded the product3f in 85% (0.022 g) yield.d]p**—29.9 € 1.1, CHC}); IR (neat)
3422, 1243, 1053, 856 ¢'H NMR (400 MHz, CDCY) § 4.21 (brs, 1H), 4.06-4.03 (m, 1H), 3.89 (td,
J=8.0, 2.8 Hz, 1H), 3.79 (dd,= 11.6, 4.0 Hz, 1H), 3.73 (dd,= 11.2, 6.0 Hz, 1H), 3.61 (#,= 8.0
Hz, 1H), 3.05 (dddJ = 14.4, 11.2, 2.8 Hz, 1H), 2.96 (ddb= 14.4, 10.8, 2.8 Hz, 1H), 2.78 (dd=
5.6, 3.2 Hz, 1H), 2.74 (dd,= 5.6, 3.2 Hz, 1H), 2.44-2.25 (m, 2H), 2.15-1.89 (H), 2.01-1.82 (m,
3H), 1.68 (brs, 1H), 1.56-1.43 (m, 2H), 1.40 (d),31L.37 (s, 3H), 1.34- 1.20 (m, 6H), 0.88Jt 5.6
Hz, 3H); *C NMR (100 MHz, CDG) § 109.0, 81.1, 80.7, 70.8, 63.3, 51.7, 40.7, 39186, 29.4,
27.0, 26.7, 26.5, 25.9, 24.9, 23.3, 22.5, 14.0; HRMr GgH3,0,S,+Na calcd 401.1796; found
401.1799.
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Preparation of 13h: Following the general procedure, reduction of coomufh (9.4 g, 18.0 mmol)
with NaBH;, afforded the product3h in 87% (7.3 g) vield.d]p*> -21.6 € 0.8, CHC}); IR (Neat):
Vmax 3417, 2952, 2930, 1650, 1469, 1371, 1255, 1099,c88"; 'H NMR (400 MHz, CDCJ): J 4.16
(bs, 1H), 4.04 (ddJ = 10.8, 6.4 Hz, 1H), 3.93 (§,= 8.8 Hz, 1H), 3.70-3.79 (m, 2H), 3.59-3.65 (m,
3H), 2.91-3.04 (m, 3H), 2.74-2.80 (m, 2H), 2.42)(d,15.2 Hz, 1H), 2.28 (dd,= 15.2, 9.6 Hz, 1H),
1.99-2.07 (m, 3H), 1.86-1.94 (m, 1H), 1.65-1.81 2i), 1.39 (s, 3H), 1.37 (s, 3H), 0.89 (s, 9H),
0.05 (s, 6H),13C NMR (100 MHz, CDGJ): ¢ 108.9, 81.1, 80.8, 70.7, 63.4, 62.7, 51.5, 41529,36.9

(2 xC), 26.7 (2% C), 25.9 (3 xC), 25.8, 24.8,3185.4 (2 x C); HRMS: m/z calcd for,{E14,0:S,Si
+Na 489.2141; found: 489.2141.

D

OH S'S

O
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°C,Hs

Preparation of 13e: Following the general procedure, reduction of commq9e (0.9 g, 2.94 mmol)
with NaBH, afforded the product3ein 82% (0.63 g) vield.d]p>* -40.8 € 1.05, CHC)); IR (neat)
3418, 1381, 1051, 855 ¢m'H NMR (400 MHz, CDCY) 6 4.15 (brs, 1H), 4.11-3.96 (m, 1H), 3.88 (t,
J = 8.4 Hz, 1H), 3.81-3.64 (m, 2H), 3.59 Jt= 7.6 Hz, 1H), 3.13-3.03 (m, 1H), 3.03-2.90 (m,)2H
2.81-2.66 (m, 2H), 2.36 (dd,= 15.6, 2.0 Hz,1H), 2.29 (dd,= 15.6, 9.2 Hz,1H), 2.12-1.96 (m, 1H),
1.96-1.82 (m, 3H), 1.60-1.42 (m, 2H), 1.38 (s, 3HR5 (s, 3H), 0.92 () = 7.2 Hz, 3H).**C NMR
(100 MHz, CDC#) § 108.9, 81.0, 80.6, 70.7, 63.2, 51.7, 42.0, 40689,26.7, 26.4, 25.8, 24.8, 16.8,
14.1; HRMS for GsH»g04S,+Na calcd 359.1327; found 359.1325.

D

OH §°S

0 CH,
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Preparation of 13b: Following the general procedure, reduction of coomm 9b (0.055 g, 0.14
mmol) with NaBH, afforded the product3b in 81% (0.035 g) yield.o]p**-45.9 € 1.6, CHC}); IR
(neat) 3422, 1215, 1077, 855 ¢nH NMR (400 MHz, CDCY) 6 4.05 (m, 1H), 3.94 (&) = 8.0 Hz,
1H), 3.79 (ddJ = 11.2, 4.0 Hz, 1H), 3.74 (dd,= 11.2, 5.6 Hz, 1H), 3.63 (§,= 7.6 Hz, 1H), 3.11-
2.92 (m, 2H), 2.86-2.69 (m, 2H), 2.36 (dds 14.8, 9.2 Hz, 1H), 2.28 (dd= 15.2, 1.6 Hz, 1H), 2.13-
1.99 (m, 1H), 1.97-1.78 (m, 1H), 1.66 (s, 3H), 1(893H), 1.38 (s, 3H}*C NMR (100 MHz, CDG))

0 109.0, 81.0, 80.5, 70.9, 63.3, 47.4, 44.0, 28.40,226.82, 26.76, 26.5, 24.4; HRMS for
C13H24045,+Na calcd 331.1014; found 317.1017.

Preparation of 13a:Following the general procedure, reduction of commu®a (0.033 g, 0.1 mmol)
with NaBH, afforded the product3ain 75% (0.020 g) yield.o]p>*-22.4 € 0.45, CHC)); IR (neat)
3413, 1250, 1067, 854 ¢ém'H NMR (400 MHz, CDCY) 6 4.26 (dd,J = 8.8, 5.6 Hz, 1H), 4.12-3.93
(m, 2H), 3.77 (d)) = 4.8 Hz, 2H), 3.70 (] = 7.2 Hz, 1H), 2.96-2.81 (m, 4H), 2.19 (ddd; 14.4, 8.8,
2.4 Hz,1H), 2.16-2.11 (m, 1H), 2.00-1.85 (m, 2H}0L(s, 6H)*C NMR (100 MHz, CDGJ) ¢ 109.2,
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80.6, 79.5, 70.1, 63.1, 43.8, 39.1, 29.9, 29.70,226.9, 25.7. HRMS for GH2,0.S,+Na calcd
317.0857; found 317.0854.

OH S%>
0 “CeHi3
><O\w' QOTs

Preparation of 19: To a solution of diol (2.7 g, 6.88 mmol) in dry g, (30 mL) at 0°C was added
EtN (1.06 mL, 7.56 mmol), TsCl (1.4 g, 7.56 mmol)léeved by DMAP (0.17 g, 1.37 mmol). The
reaction mixture was stirred at room temperature3f6 h. After completion of the reaction (TLC), it
was quenched with ice-cold water (10 mL), extractéih diethyl ether (3 x 15 mL), washed with
brine (20 mL) and dried over anhydrous,8@,. Evaporation of the solvent followed by silica gel
column chromatography of the crude residue withgbeim ether:EtOAc (9:1) as eluent afforded the
monotosylatel9 as colourless viscous liquid in 92% (3.4 g) yidid]p** =39.3 € 1.9, CHC}); IR
(neat) 3445, 2923, 1600, 1372 ¢mH NMR (400 MHz, CDGY) 6 7.80 (d,J = 7.2 Hz, 2H), 7.34 (d]

= 8.0 Hz, 2H), 4.36 (d) = 10.4 Hz, 1H), 4.22-4.14 (m, 1H), 4.13-4.09 () 13.87 (t,J = 8.0 Hz,
1H), 3.67-3.55 (m, 2H), 3.10-2.85 (m, 2H), 2.83&(f, 2H), 2.44 (s, 3H), 2.36-2.13 (m, 2H), 2.08-
1.98 (m, 1H), 1.98-1.84 (m, 3H),1.57-1.38 (m, 2HB3 (s, 6H), 1.32-1.22 (m, 8H), 0.87 Jt= 6.0
Hz, 3H);**C NMR (100 MHz, CDGJ) ¢ 144.6, 132.7, 129.6 (2C), 127.8 (2C), 109.8, 78747, 70.6,
70.1, 51.5, 40.8, 39.6, 31.5, 29.5, 28.9, 26.76,286.2, 25.6, 24.7, 23.2, 22.4, 21.4, 13.9; HRMIS f
Ca6H1206Ss+Na caled 569.2041; found 569.2041.

D
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Preparation of 20: To a solution 0fLl9 (3.3 g, 6.04 mmol) in acetone (25 mL) was addet(l&5 g,
96.6 mmol) and the resulting reaction mixture waluxed for 20 h. After the completion of the
reaction, it was diluted with water (10 mL) andrexted with diethyl ether (3 x 10 mL), washed with
brine (20 mL) and dried over anhydrous,8@,. Evaporation of the solvent followed by silica gel
column chromatography of the residue with petrolaiher: EtOAc (9:1) as eluent afforded the iodide
20 as colourless viscous liquid in 96% (3.0 g) vidld]p** -46.6 € 1.8, CHC}); IR (neat) 3441,
2930, 1635, 1380 cm *H NMR (400 MHz, CDCJ) § 3.93-3.81 (m, 2H), 3.67 (s,1H), 3.58-3.45
(m,2H), 3.32 (ddJ = 10.4, 5.6 Hz, 1H), 3.03-2.97 (m, 1H), 2.94-2(88 1H), 2.79-2.62 (m, 2H),
2.32-2.21 (m, 2H), 2.08-1.94 (m, 1H), 1.96-1.76 @Hl), 1.54-1.34 (m, 2H), 1.42 (s, 3H), 1.33 (s,
3H), 1.29-1.14 (m, 8H), 0.83 (§,= 6.4 Hz, 3H);"*C NMR (100 MHz, CDGJ) 6 109.4, 82.6, 78.9,
70.7, 51.6, 40.7, 39.7, 31.6, 29.6, 28.9, 27.31,276.4, 25.7, 24.8, 23.3, 22.4, 13.9, 8.7; HRMS fo
C19H3505S,1+Na caled 525.0970; found 525.0968.

OH O

XO\C)AV"CGHH
O“\“ I

Preparation of 21: To a solution of iodid&0 (0.52 g, 1.04 mmol) in 2:1 GE&N: water mixture (9
mL) was added Mel (0.64 mL, 10.38 mmol) followed @aCQ (0.42 g, 4.2 mmol) at room
temperature. The reaction mixture was then heatetbC and stirred for 6 h. After completion of
the reaction (TLC), it was cool down to room tengbere and excess GEIN was removed under
reduced pressure, the crude reaction mixture waseganto water (5mL), extracted with diethyl ether
(3 x 10 mL). The combined organic layers were wdshéh brine (10 mL), dried over anhydrous
NaSO,. Evaporation of the solvent followed by silica gelumn chromatography of the residue with
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petroleum ether: EtOAc (8:2) as eluent affordedlib@ hydroxy keton21 as colourless oil in 81%
(0.35 g) vield. §]p>* -42.8 € 1.6, CHC}); IR (neat) 3487, 2928, 1713, 1372 tmH NMR (400
MHz, CDCh) d 4.09-3.94 (m, 1H), 3.93-3.79 (m, 1H), 3.56)(& 7.6 Hz,1H), 3.51 (dd] = 10.8, 3.6
Hz, 1H), 3.48 (d) = 3.6 Hz, 1H). 3.33 (dd] = 10.4, 5.6 Hz, 1H), 2.84 (dd= 18.0, 2.0 Hz, 1H), 2.58
(dd,J = 18.0, 9.2 Hz, 1H), 2.42 @,= 7.6 Hz, 2H), 1.61-1.48 (m, 2H), 1.43 (s, 3HR4L(s, 3H), 1.24
(brs, 8H), 0.84 (t) = 7.2 Hz, 3H);*C NMR (100 MHz, CDGJ) § 212.4, 109.6, 82.0, 79.2, 69.5, 45.7,
43.6, 31.5, 29.0, 28.9, 27.3, 27.2, 23.5, 22.50,18.2; HRMS for GH,¢O4l+Na calcd 435.1008;
found 435.1005.

OH QH
o ~_CeH13
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Preparation of 22 Tetramethylammoniumtriacetoxy borohydride (2.8g8 mmol) was added to a
solution of anhydrous 1:1 mixture of @EN: AcOH (10 mL) at room temperature and stirred30
min. The reaction mixture was then cooled-29 °C and a solution of beta—hydroxy ketdie(1.6 g,
4.24 mmol) in CHCN: AcOH (1:1, 10 mL) was added dropwise and glimethe same temperature
for additional 5 h. After completion of the reactifrLC), it was carefully quenched by the additain
sat. solution of sodium—potassium tartrate (10 rilhe reaction mixture was diluted with EtOAc (20
mL) and was washed with sat. solution of NaRG®D mL). The aqueous layer was extracted with
EtOAc (2 x 10 mL), and the combined organic exgagere washed with brine (10 mL), dried over
anhydrous Nz50Oy. Evaporation of the solvent followed by silica gelumn chromatography of the
residue with petroleum ether: EtOAc (7:3) as elusdfdrded the 1,3 anti-did22 as colourless olil in
93% (1.5 g) yield[a]p?* —24.9 € 1.8, CHC}); IR (neat) 3424, 2929, 1638, 1238 tmH NMR (400
MHz, CDCk) 6 3.99-3.81 (m, 3H), 3.67 (#,= 6.8 Hz, 2H), 3.50 (ddl = 10.8, 3.6 Hz, 1H), 3.33 (dd,
=10.8, 5.6 Hz, 1H), 1.68 (§,= 5.6 Hz, 2H), 1.40 (s, 3H), 1.54-1.35 (m, 2HR6EL(s, 3H), 1.26 (brs,
10H), 0.85 (tJ = 6.4 Hz, 3H);*C NMR (100 MHz, CDGJ) § 109.4, 82.8, 78.2, 70.0, 69.3, 38.9, 37.5,
31.7, 29.4, 29.1, 27.4, 27.3, 25.6, 22.5, 14.0, BBMS for Gg¢H31041+Na calcd 437.1165; found
437.1164.

OH OH
HO ~CeH13

X

Preparation of 23: To a solution of the iodid22 (0.21 g, 0.48 mmol) in ethanol (5 mL) was added
freshly activated Zn dust (0.25 g, 3.84 mmol) ahe tesulting reaction mixture was stirred under
refluxing conditions for 2 h. After completion dfe reaction (TLC), the reaction mixture was filtere
through a short pad of celite with EtOAc (10 mLyalgoration of the solvent followed by silica gel
column chromatography of the residue with petroleaiher: EtOAc (1:1) as eluent afforded the triol
23 as amorphous solid in 98% (0.115 g) vietth: 79-80°C; [a]p** 3.2 € 0.75, CHC)); IR (neat)
3403, 2922, 1942, 1454 ¢m'H NMR (400 MHz, CDC}) ¢ 5.89 (ddd,J = 17.2, 10.4, 6.4 Hz, 1H),
5.33 (d,J = 17.6 Hz, 1H), 5.25 (d] = 10.4 Hz, 1H), 4.20-4.09 (m, 1H), 4.01 (d,= 10.0 Hz, 1H),
3.91 (brs, 2H), 3.75 (brs, 1H), 3.45 (brs, 1H),611661 (m, 1H), 1.55-1.36 (m, 4H), 1.26 (brs, 9H),
0.87 (t,J = 6.0 Hz, 3H);™*C NMR (100 MHz, CDG)) § 136.0, 117.7, 76.1, 71.0, 69.2, 37.7, 37.4,
31.8, 29.6, 29.3, 25.8, 22.6, 14.1; HRMS fagH360Oz+Na calcd 253.1780; found 253.1790.

\7LO OH
o

\i\/g\/"CeHm
A

Preparation of 18 To a solution of the tric23 (0.1 g, 0.478 mmol) in C¥l, (4 mL) was added 2,2-
dimethoxy propane (0.1 mL, 0.96 mmol) followed By SA (0.005 g, 0.02 mmol) and the resulting
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reaction mixture was stirred at rt for 20 minuté$ter completion of the reaction (TLC), it was
guenched with sat. solution of NaHg® mL), extracted with EtOAc (2 x 5 mL). The coméd
organic layer was washed with brine (10 mL) an@diwver anhydrous N80O,. Evaporation of the
solvent followed by silica gel column chromatograpsf the residue with petroleum ether: EtOAc
(4:1) as eluent affordeti8 as yellow oil in 80% (0.094 g) vielda]p** -19.6 € 0.85, CHC}). Lit*®
[a]p—14.0 € 0.2, CHCh).; IR (neat) 3431, 2929, 1458, 1047 &nH NMR (400 MHz, CDC}) 6 5.77
(ddd,J =17.2, 10.4, 7.6 Hz, 1H), 5.29 @@= 17.2 Hz, 1H), 5.22 (d] = 10.4 Hz, 1H), 4.53 (] = 6.8
Hz, 1H), 4.52-4.37 (m, 1H), 3.85-3.74 (m, 1H), 2(bds, 1H), 1.65-1.58 (m, 1H), 1.47 (s, 3H), 1.52-
1.31 (m, 3H), 1.36 (s, 3H), 1.32-1.22 (m, 10H),680(8J = 7.2 Hz, 3H)*C NMR (100 MHz, CDG))
0134.3,118.2, 108.3, 79.6, 74.9, 68.9, 37.8, 3B, 29.5, 29.2, 28.1, 25.7, 25.6, 22.6, 14.0MIR
for C16H3003+Na calcd 293.2093; found 293.2099.

\7LO "C7Hys
O,
(0]

o]
"OTBDPS

X
X

Preparation of 25: To a solution of the alcohdl8 (0.075 g, 0.28 mmol) and aci&# (0.14 g, 0.39
mmol) in DCM ( 10 mL) was added DCC (0.086 g, Ordehol) followed by DMAP (0.051 g, 0.42
mmol) at 0°C and the resulting reaction mixture was stirredoam temperature for 14 h. After
completion of the reaction (TLC), excess £} was evaporated off and the crude residue was
filtered through a short pad of celite and theteepad was washed with diethyl ether (10 mL).
Evaporation of the solvent followed by silica gedluemn chromatography of the residue with
petroleum ether: EtOAc (9:1) as eluent affordeddbier25 as colourless oil in 92% (0.16 g) yield;
[a]p** -3.4 € 2.1, CHCY); IR (neat) 2932, 1736, 1370, 1112 tniH NMR (400 MHz, CDGCJ) ¢
7.76-7.60 (m, 4H), 7.48-7.30 (m, 6H), 5.87 (dd&; 17.2, 10.4, 6.8 Hz, 1H), 5.76 (ddd+ 17.6, 10.4,
7.6 Hz, 1H), 5.37-5.17 (m, 2H), 5.10-4.91 (m, 3#158 (q,J = 6.4 Hz, 1H), 4.43 (t) = 6.8 Hz, 1H),
4.08 (dddJ = 9.6, 6.4, 3.2 Hz, 1H), 2.55 (ddi= 14.4, 5.2 Hz, 1H), 2.46 (dd,= 14.4, 8.0 Hz, 1H),
1.61-1.55 (m, 1H), 1.53-1.50 (m, 3H), 1.45 (s, 3HRBO (s, 3H), 1.35-1.19 (m, 10H), 1.07 (s, 9H),
0.88 (t,J = 6.8 Hz, 3H);"*C NMR (100 MHz, CDGCJ) § 169.9, 139.2, 135.89 (2C), 135.87 (2C),
134.2, 133.8, 133.7, 129.7, 129.6, 127.5 (2C),422C), 118.3, 115.3, 108.3, 79.4, 74.7, 72.1,,71.5
43.4, 35.1, 34.7, 31.7, 29.4, 29.1, 28.2, 26.9 (3295.6, 25.0, 22.6, 19.2, 14.0; HRMS for
Cs7Hs40sSi+Na calcd 629.3638; found 629.3633.

Preparation of 17: To a solution o5 (0.085 g, 0.14 mmol) in THF (1 mL) was added TB@®EL7
mL, 0.17 mmol) at OC and the resulting reaction mixture was stirredoatm temperature for 3 h.
After completion of the reaction (TLC), it was dibd with ice-cold water (2 mL) and extracted with
EtOAc (2 x 5 mL), The combined organic extractsevemashed with brine (10 mL) and dried over
anhydrous Nz50O, Evaporation of the solvent followed by silica geluumn chromatography of the
crude residue with petroleum ether: EtOAc (4:1ehgent afforded the esté7 as colourless oil in
91% (0.047 g) yield.d]p**-23.3 € 0.6, CHC}). Lit'°°-19.8 € 0.53, CHC})). : IR (neat) 3450, 2930,
1720, 1043 cit; *H NMR (400 MHz, CDGJ) 6 5.89 (ddd,J = 17.2, 10.4, 5.2 Hz, 1H), 5.77 (ddbs
17.2, 10.4, 7.6 Hz, 1H), 5.34-5.24 (m, 3H), 5.2@35(m, 2H), 4.59-4.43 (m, 2H), 4.19 (ddi 10.0,
6.4, 2.8 Hz, 1H), 3.12 (s, 1H), 2.58 (dus 15.6, 4.0 Hz, 1H), 2.50 (dd,= 15.6, 8.0 Hz, 1H), 1.77-
1.50 (m, 5H), 1.47 (s, 3H), 1.34 (s, 3H), 1.39-1(&1, 9H), 0.87 (tJ = 6.0 Hz, 3H);**C NMR (100
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MHz, CDCk) 6 171.8, 138.8, 134.0, 118.5, 115.3, 108.5, 79.5},72.5, 69.0, 41.5, 35.0, 34.6, 31.7,
29.4,29.1, 28.2, 25.6, 25.1, 22.6, 14.0; HRMSOaH3:0s+Na calcd 391.2460; found 391.2462.

(0)

HO” 7

: "0
o

Preparation of 26: To a solution of the dienk7 (0.056 g, 0.15 mmol) in freshly distilled dry @El,
(75 mL) was added Grubbs™2gen catalyst (0.013 g, 0.015 mmol) at room tentpegaThe reaction
mixture was refluxed under argon atmosphere for &fter completion of the reaction (TLC), excess
CH.Cl, was evaporated off and the crude reaction mixtues wurified by silica gel column
chromatography using petroleum ether: EtOAc (32¢laent to afford th&-lactone26 as brown oil
in (0.011 g, 21%) yield along with the Z-lactoBe (0.013g) 25% yield and the dim28 (0.015g) in
29% yield.Data for E-lactone 26 [a]p?* -26.4 € 0.25, CHCY) Lit'®" =30 € 0.4, CHC}); IR (neat)
3422, 2929, 1640, 1246 ¢in'*H NMR (400 MHz, CDC}+CgDs (1:1)) 6 5.56 (dd,J = 16.0, 9.2 Hz,
1H), 5.42 (dd,) = 16.0, 8.0 Hz, 1H), 4.72-4.56 (m, 1H), 4.39 (de& 9.2, 6.0 Hz, 1H), 4.30-4.18 (m,
1H), 3.92 (ddJ = 10.0, 6.0 Hz, 1H), 2.64 (dd= 13.2, 7.6 Hz, 1H), 2.24-2.01 (m, 2H), 1.55-1.86 (
2H), 1.42-1.22 (m, 1H), 1.34 (s, 3H), 1.25-1.09 (MH), 0.81 (tJ = 6.8 Hz, 3H);"*C NMR (100
MHz, CDCk+CgDg (1:1)) 6 170.0, 133.5, 129.7, 108.6, 80.8, 77.3, 74.9, 74808, 38.0, 35.7, 31.8,
29.3, 29.2, 28.1, 25.6, 25.3, 22.6, 14.0; HRMSOJgH;,0s+Na calcd 363.2147; found 363.2147.

O ICiHis

Data for Z-lactone 27:[a]p?*+27.2 € 0.5, CHC}); IR (neat) 3422, 2929,1637, 1165 tmH NMR
(400 MHz, CDC}) ¢ 5.72-5.59 (m, 2H), 5.59-5.45 (m, 1H), 5.20-5.04 (thl), 4.82-4.71 (m, 1H),
4.34-4.19 (m,1H), 2.66 (dd,= 12.0, 5.2 Hz, 1H), 2.47 (dd,= 12.0, 2.8 Hz, 2H), 2.03-1.89 (m, 2H),
1.72-1.42 (m, 4H), 1.34 (s, 3H), 1.25 (s, 3H), 11325 (m, 8H), 0.87 (t) = 6.4 Hz, 3H)**C NMR
(100 MHz, CDC}) § 169.6, 132.1, 130.8, 107.3, 77.8, 74.1, 72.0, 68142, 35.5, 31.7, 30.9, 29.3,
29.1, 28.4, 25.7, 25.2, 22.6, 14.1; HRMS fastG,Os+Na calcd 363.2147; found 363.2144.

o
S0
C7His

Data for dimer 28: [a]p?* +5.7 € 0.35, CHCJ); IR (neat) 3407, 2920, 1733, 1570 tmH NMR
(400 MHz, CDC}) ¢ 5.89 (dd,J = 15.6, 6.4 Hz, 1H), 5.75 (dd,= 15.6, 7.2 Hz, 1H), 4.96 (@,= 6.0
Hz, 1H), 4.51 (tJ = 6.0 Hz, 2H), 4.14 (q] = 6.4 Hz, 1H), 2.86 (brs, 1H), 2.67 (di= 15.6, 5.6 Hz,
1H), 2.54 (dd,) = 15.6, 5.2 Hz, 1H), 1.81-1.56 (m, 5H), 1.46 (d),3L.35 (s, 3H), 1.46-1.26 (m, 9H),
0.88 (t,J = 7.2 Hz, 3H);**C NMR (100 MHz, CDGJ) ¢ 171.3, 135.4, 127.7, 108.3, 78.4, 75.7, 72.9,
68.7, 41.4, 35.1, 34.2, 31.7, 29.3, 29.1, 28.26,285.2, 22.6, 14.1; HRMS forsgHs:O:¢+Na calcd
703.4397; found 703.4396.
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Preparation of 29: To a solution ofl7 (0.100 g, 0.27 mmol) in dry Gi&l, (2 mL) were added
diisopropylethyl amine (0.94 mL, 5.4 mmol), DMAP4(ing, 0.1 mmol) and MOMCI (0.16 mL, 2.17
mmol) at 0°C and the resulting reaction mixture was refluxed I9 h. After completion of the
reaction (TLC), it was diluted with water (2 mL) darextracted with diethyl ether (2 x 10 mL).
Combined organic extracts were washed with brin@ rfiL) and dried over anhydrous &,
Evaporation of the solvent followed by silica geluumn chromatography of the crude residue with
petroleum ether: EtOAc (9:1) as eluent affor@das colourless oil in 91% (0.102 g) yield(]§**
-47.3 € 1.15, CHCY); IR (neat) 2928, 1737, 1373, 1034 tmH NMR (400 MHz, CDCJ) ¢ 5.82-
5.69 (m, 2H), 5.34-5.31 (m, 1H), 5.29-5.25 (m, 1813-5.20 (m, 2H), 5.10-5.03 (m, 1H), 4.68 {d,
= 6.4 Hz, 1H), 4.55 (d] = 6.8 Hz, 1H), 4.50 (d] = 7.2 Hz, 1H), 4.47(d] = 7.2 Hz, 1H), 4.18 (ddd, J
=9.2, 6.4, 4.0 Hz, 1H), 3.35 (s, 3H), 2.62 (dé, 15.2, 8.4 Hz, 1H), 2.48 (dd, J = 15.2, 8.4 Hz),1H
1.66-1.54 (m, 4H), 1.45 (s, 3H), 1.32 (s, 3H), 11382 (m, 10H), 0.86 (1] = 6.8 Hz, 3H);*C NMR
(100 MHz, CDC}) ¢ 170.2, 136.8, 134.2, 118.3, 118.1, 108.2, 94.15,784.7, 73.9, 72.3, 55.6, 41.1,
35.2, 34.8, 31.7, 29.4, 29.1, 28.2, 25.6, 25.16,224.0; HRMS for @H4Os+Na calcd 435.2723;
found 435.2726.

Preparation of 31: To a solution of the dier29 (0.022 g, 0.053 mmol) in freshly distilled dry &E,

(30 mL, 0.0018 M) was added Grubbs’ Il catalysOQa5 g, 0.005 mmol) at room temperature. The
reaction mixture was refluxed under argon atmosplier 2.5 h. After completion of the reaction
(TLC), excess CbCl, was evaporated off and the crude reaction mixtuae purified by silica gel
column chromatography using petroleum ether: EtC8%c15) as eluent to afford tielactone3l1 as
colourless oil in (0.011 g, 54%) yield and the Ztéme (0.0079) in 34% yieldata for E-lactone 31
[a]p?*-57.1 € 0.45, CHCY); IR (neat) 2928, 1730, 1374, 1045 tmiH NMR (400 MHz, CDC})) ¢
5.82 (dd,J = 15.6, 9.2 Hz, 1H), 5.62 (dd= 16.0, 9.2 Hz, 1H), 4.89-4.83 (m, 1H), 4.70 (&, 8.8 Hz,
1H), 4.64 (ddJ = 9.2, 6.0 Hz, 1H), 4.58 (d, J = 6.8 Hz, 1H), 488, J = 17.2, 9.2 Hz, 1H), 4.14 (dd,
J =10.4, 6.4 Hz, 1H), 3.36 (s, 3H), 3.00 (dd, 132, 8.0 Hz, 1H), 2.40 (dd, J = 13.6, 9.2 Hz, 1H),
2.28-2.18 (m, 1H), 1.68-1.48 (m, 1H), 1.43 (s, 3HR3 (s, 3H), 1.31-1.24 (m, 12H), 0.87Jt 7.2
Hz, 3H);*3C NMR (100 MHz, CDGJ) 6 169.8, 131.9, 131.3, 108.9, 94.5, 80.8, 77.1,, 749, 55.5,
42.1, 38.0, 35.7, 31.7, 29.2, 29.1, 28.1, 25.64,222.6, 14.0; HRMS for £H3:0s+Na calcd
407.2410; found 407.2409.

0 ICiHss

J
MOMO _ O b
X

Data for Z-lactone 30:[a]p?* +4.0 € 0.2, CHC}); IR (neat) 2928,1735, 1373, 1168 tmH NMR

(400 MHz, CDC}) 6 5.71-5.65 (m, 1H), 5.54 (dd, J = 11.6, 5.6 Hz, , 15480 (dd, J = 10.4, 6.0 Hz,

1H), 5.12-5.06 (m, 1H), 4.79 (d, J = 7.2 Hz, 1HBE&(d, J = 6.8 Hz,1H), 4.60 (td, J = 5.2, 3.2 Hz,

1H), 4.23 (dd, J = 14.0, 6.0 Hz, 1H), 3.41 (s, 3MY0 (dd,J = 12.4, 5.2 Hz, 1H), 2.45 (dd,= 12.4,
3.2 Hz, 1H), 1.97-1.93 (m, 2H), 1.62-1.56 (m, 2H}%6 (s, 3H), 1.32 (s, 3H), 1.30-1.23 (m, 10H),
0.87 (t,J = 6.8 Hz, 3H);"*C NMR (100 MHz, CDGJ) 6 169.3, 132.9, 127.6, 107.2, 94.5, 77.7, 74.2,
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718, 71.1, 55.8, 39.7, 35.5, 354, 31.7, 29.31,228.5, 25.7, 25.2, 22.6, 14.0; HRMS for
Cy1H3506+Na calcd 407.2410; found 407.2410.

Preparation of 2: To a solution of the lactorl (0.011 g, 0.029 mmol) in Gi&l, (1 mL) was added
TFA (0.013 mL, 0.17 mmol) at OC and the resulting reaction mixture was stirredram
temperature for 12 h. After completion of the reac(TLC), the volatiles were evaporated off ane th
resulting crude reaction mixture was purified thgbusilica gel column chromatography using
petroleum ether: EtOAc (1:9) as eluent to affordamtolide2 in 68% (0.006 g) yield.d]p**-26.0 €
0.2, MeOH); Lit[a]p?* -27.0 € 0.52, MeOH); IR (KBr) 3436, 2925, 1703, 1636 tmH NMR
(400 MHz, CROD) (67:33 mixture of major and minor conformers)s 5.97 (dddJ = 16.0, 3.2, 2.4
Hz, 1H major), 5.69 (ddd} = 16.0, 2.4, 1.2 Hz, 1H major), 5.58 (dd, J = 16.2 Hz, 1H minor), 5.42
(dd, J = 16.4, 8.8 Hz, 1H minor), 4.92 (m, 1H mndr75-4.70 (m, 1H), 4.69-4.64 (m, 1H), 4.44 (m,
1H x b), 4.44 (m, 1H major), 4.28 (dd, J = 7.2, B2 1H minor), 3.64 (d, J = 10.0 Hz, 1H major),
3.45 (m, 1H minor), 2.93 (dd,= 13.2, 7.6 Hz, 1H minor), 2.53 (dd, J = 12.0, B4 1H major), 2.49
(dd,J =12.0, 3.6 Hz, 1H major), 2.37 (m, 1H minor), 2(&, 1H major), 2.27 (dd} = 13.6, 8.8 Hz,
1H minor), 1.70 (m, 1H minor), 1.55 (m, 1H minot)52 (m, 2H major), 1.45-1.41 (m, 1H major),
1.40-1.37 (m, 1H minor), 1.28 (m, 10H), 0.89J& 7.2 Hz, 3H):"*C NMR (100 MHz, CROD) §
172.3 (minor), 172.1 (major), 136.6 (minor), 13M&(or), 131.1 (minor), 127.6 (major), 78.3
(minor), 77.6 (minor), 76.7 (major), 74.8 (major¥.6 (minor), 74.5 (major), 71.6 (minor), 68.0
(major), 44.9 (major), 38.3 (minor), 37.9 (majo87.6 (major), 36.0 (minor), 32.9 (major), 30.8
(minor), 30.5 (major), 30.3 (major), 26.9 (mina2K.2 (major), 23.7, 14.4; HRMS for; §H,s0s+Na
calcd 323.1834; found 323.1834.

C721H5n\" 0" o
(4S,5E,7R,8S,10R,14S,15E,17R, 18S,20R)-10,20-diheptyl-4,7,8,14,17,18-hexahydroxy-1,11-
dioxacycloicosa-5,15-diene-2,12-dion@2): To a solution o028 (0.004 g, 0.0058 mmol) in Gal,

(2 mL) was added TFA (0.0008 mL, 0.0012 mmol) afCOand the resulting reaction mixture was
stirred at room temperature for 2 h. After completiof the reaction (TLC), the volatiles were
evaporated off and the resulted crude reaction urextwas purified through silica gel column
chromatography using EtOAc as eluent to afford etdi@e dimer32 as white solid in 86% (0.003 g)
yield. mp: 184-186C; [a]p?*-5.0 € 0.1, MeOH ):IR (KBr) 3433, 1640, 1406, 1018 ¢in'H NMR
(400 MHz, CROD) 6 5.78-5.56 (m, 2H), 5.20-5.08 (m, 1H), 4.55-4.42 (iH), 3.68 (tJ = 8.0 Hz,
1H), 3.32-3.20 (m, 1H), 2.76 (dd,= 12.4, 4.4 Hz, 1H), 2.37 (3,= 11.6 Hz, 1H), 2.13 (§J = 12.8,
1H), 1.61-1.51 (m, 2H), 1.47-1.25 (m, 11H), 0.90) & 6.4 Hz, 3H);*C NMR (100 MHz, CROD) ¢
171.7, 136.0, 135.9, 77.8, 72.5, 70.93, 70.87,,48%0, 36.4, 33.1, 30.8, 30.5, 26.4, 23.9, 14.6.
HRMS for GHs60,0tNa calcd 623.3771; found 623.3776.
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Preparation of 15: To a solution of bis-Weinrebamidé (0.1 g, 0.36 mmol) in THF (5 mL) was
added nonylmagnesiumbromide (1.5 mL, 0.54 mmolpwdise at-20 °C. The resulting reaction
mixture was stirred for 15 minutes at the same satpre. After completion of the reaction (TLC), it
was quenched with saturated solution of J/8H(5 mL), extracted with EtOAc (2 x 5 mL) and dried
over anhydrous N&Oy. Evaporation of the solvent followed by silica gelumn chromatography of
the crude residue with petroleum ether: EtOAc (@8kluent afforded the keto-amitieas colourless
oil in 81% (0.1 g) yield. ¢]p**+5.0 € 0.8, CHC}); IR (neat) 2928, 1716, 1674, 1382 tmH NMR
(400 MHz, CDC}) ¢ 5.02 (d,J = 5.2 Hz, 1H), 4.80 (dJ = 4.8 Hz, 1H), 3.69 (' s, 3H), 3.21 (s, 3H),
2.76-2.48 (m, 2H), 1.64-1.51 (m, 2H), 1.48 (s, 3HA2 (s, 3H), 1.30-1.19 (m, 12H), 0.85J& 6.4
Hz, 3H);**C NMR (100 MHz, CDGJ) 6 208.4, 169.8, 112.7, 82.2, 73.9, 61.6, 39.3, 32148, 29.35,
29.31, 29.2, 29.1, 26.6, 26.2, 23.0, 22.6, 14.0M3IRfor CgH330sN+Na calcd 366.2256; found
366.2258.

(4R,59)-5-((R)-1-hydroxydecyl)-N-methoxy-N,2,2-trimethyl-1,3-dioxolane-4-carboxamide (15a):
To a stirred solution of keto—amid® (0.062 g, 0.18 mmol) in THF (2.0 mL) was addedefestride
(0.36 mL, 0.36 mmol) at78 °C. The reaction mixture was allowed to stir atshene temperature for
2 h. After completion of the reaction (TLC), it wasenched with brine (5 mL), extracted with EtOAc
(2 x 5 mL) and dried over anhydrousJS&,. The crude residue obtained after evaporatiorlest
was subjected to silica gel column chromatograpsingi petroleum ether: EtOAc (3:2) as eluent
afforded the compounti5a as colourless oil in 90% (0.056 g) yield]$**—8.2 ¢ 0.15, CHCY); IR
(neat) 3448, 2928, 1676, 1376 t¢mMH NMR (400 MHz, CDC}) 6 4.75 (s, 1H), 4.35 (s, 1H), 3.73 (s,
3H), 3.64-3.53 (m, 1H), 3.21 (s, 3H), 1.99J& 8.0 Hz, 1H), 1.46 (s, 3H), 1.43 (s, 3H), 1.588L(m,
2H), 1.29-1.19 (m, 14H), 0.85 @,= 6.4 Hz, 3H):**C NMR (100 MHz, CDGCJ) 6 170.6, 111.0, 80.9,
73.8, 70.3, 61.7, 34.6, 32.4, 31.9, 29.5 (3C), 223.0, 26.1, 25.8, 22.6, 14.1; HRMS for
Ci1gH3s0sN+Na calcd 368.2413; found 368.2413.

Preparation of 16: To a solution of the amid&5 (0.048 g, 0.14 mmol) in MeOH (3 mL) was added
NaBH,; (0.054 g, 1.4 mmol) at room temperature and tlaetien mixture was stirred at the same
temperature for 2 h. Progress of the reaction wasitored by TLC. After completion of the reaction
(TLC), it was quenched with water (3 mL), extracteith EtOAc (3 x 5 mL), washed with brine (5
mL) and dried over anhydrous ps0,. Evaporation of the solvent followed by silica gelumn
chromatography of the residue with petroleum etB#@Ac (3:2) as eluent afforded the di® as
colourless oil in 95% (0.038g) yielf]p?*-5.7 € 1.4, CHCh); IR (neat) 3418, 2926, 1380, 1047 cm
- 14 NMR ( 400 MHz, CDGJ) ¢ 4.05 (dt,J = 8.0, 3.6 Hz, 1H), 3.88-3.71 (m, 2H), 3.63 (dd; 12.0,
4.0 Hz, 1H), 3.58-3.48 (m, 1H), 2.4-2.16 (m, 2H¥2L(s, 3H), 1.39 (s, 3H), 1.54-1.40 (m, 2H), 1.30-
1.20 (m, 14H), 0.86 (1] = 7.2 Hz, 3H)*C NMR ( 100 MHz, CDGJ) ¢ 109.2, 80.0, 77.7, 70.5, 62.0,
34.3, 31.8, 29.5 (3C), 29.3, 27.2, 27.1, 25.7, 22461; HRMS for GH3,04+Na calcd 311.2198;
found 311.2198.
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5)

6)

7)

8)

9)

Preparation of 14: To a solution of the dioll3g (0.043 g, 0.11 mmol) in EtOH (2 mL) under
hydrogen atmosphere was added Raney Nickel (2 mspesision in ethanol) and was allowed to
reflux for 12 h. After completion of the reactiohL(C), it was filtered through a short pad of cehied

the celite pad was washed with EtOAc (10 mL), evaton of the solvent followed by purification of
the crude residue with silica gel column chromatpdy using petroleum ether: EtOAc (3:2) as eluent
afforded diol14 as colourless oil in (0.026 g, 84%) vyield]§**—6.7 € 1.2, CHC}); IR (neat) 3418,
2926, 1047 ci; *H NMR (400 MHz, CDGY) 6 4.12-3.98 (m, 1H), 3.84-3.63 (m, 4H), 2.70 (btd),2
1.92-1.21 (m, 16H), 1.40 (s, 3H), 1.26 (s, 3H),7008J = 7.2 Hz, 3H)*C NMR (100 MHz, CDCJ) ¢
108.8, 80.7, 78.7, 71.9, 63.1, 33.5, 31.9, 29.5),(&0.3, 27.0 (2C), 25.4, 22.6, 14.1; HRMS for
Ci16H3204+Na calcd 311.2198; found 311.2198.
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