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, . . — Retrosynthetic analysis (scheme 1) revealed theatuld
Abstract: A practical synthesis of the C4-C, g fragment 1 of amphi- . . . . .
dinolideBisgescribed%whichtheStiﬁ:gcolljplii% methodwasem. D€ obtained from chiral epoxidzby regioselective hy-
ployed to construct the trisubstituted C,;=C,5C,,=Cys “scis-1,3-  dride opening of its epoxy ring. The trieBeprecursor of
diene” moiety from suitably functionalized vinyl iodid$) @nd vi- epoxide2, was planned to be assembled, using Stille cou-
nyl stannanes) fragments, the former being prepared from an acepling method’, from smaller units, viz., the dienyl iodide
ylene precursor using Negishi's carboalumination/iodinatiod which wago be prepared by Negishi reaction and the vi-
method. nyl stannané.

Key words: Negishi reaction, Stille coupling, Amphidinolide B Scheme 2delineates the synthesis of the fragmdrasd
5. The former was synthesized in a single step starting
from Z-enynol 6.° Treatment of6 with Me,Al and
The potent cytotoxic activities and challenging structural  Cp,ZrCl,, followed by quenching the intermediate alumi-
features of amphidinolide molecules are attracting the  nate with 4,2 provided the desired iodidkein 65% yield’
attention of many synthetic organic chemists.! Though  TheE-isomer of6 happened to be the starting material for
known for quite some time now, the total synthesis of  pattendemt al. where Sharpless asymmetric epoxidation/
none of these molecules has so far been achieved.? Re-  hydride-reduction preceded the making of vinyl iodide
cently Pattenden et al. have reported the synthesisof C,,-  moiety It is noteworthy that by altering the sequence of
C, fragment of amphidinolide B, where an initial at- reactions, i.e., subjectingfirst to the Negishi reaction,

tempt to apply Negishi’s carboalumination/iodinatioe could successfully synthesize the deskEednyl io-
method to ana-alkoxy-substituted acetylene compoundjide.

failed to provide an essentiglvinyl iodide intermediate,
forcing them to devise an alternate lengthy route for it<,,

synthesisThis has prompted us to communicate our stut — oH E
ies on the synthesis of thg-C,s fragmentl of amphidi- 7
nolide B where Negishi's method was successfull 6

employed, albeit on a different substrate, to build the t¢
getE-vinyl iodide moiety required for the construction of ~ :
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Scheme 2. Synthesis of 4 and 5. Reagents and conditions : (a) Me;Al

(4 eg., 2 M in toluene), Cp,ZrCl, (1 eg.), 1,2-dichloroethane, 48 h,
thenl,in THF (4 eq.),-20to 0 °C, 0.5 h, 65%; (b) NaH (1.1 eq.), BnBr
(1.1 eq.), TBAI (cat.), THF, 0 to 25 °C, 95%; (c) (i}, @H,Cl,, -78

°C, 0.5 h, then MgS, -78 to 25 °C, 1 h; (ii) NaBH1 eq.), MeOH, 0
Scheme 1. Retrosynthetic analysis °C, 15 min, 90% from 8; (d) (i) TsCl (1.2 eq.)gEt(1.5 eq.), DMAP
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(0.1 eq.), CH.Cly, 25 °C, 1 h; (ii) PhSeSePh (1 eq.), NaBR eq.), ence of N,N-diisopropylethylamine gave the desired cou-
EtOH, 25 °C, 1 h, 85% from 9; (@)CPBA (1.5 eq.), DIPA (2 eq.), pled product 3* in 60% yield (scheme 3°). Sharpless
CH,Cl,, 15 min, and then add to refluxing GCb min, 80%; (f) (i) asymmetric epoxidation'® of 3 with unnatural (-)-diiso-
AD-mix-p (1.4 g/mmol of 11){BuOH-H,0 (1:1), 0 °C, 5 h; (i)) 2,2-  propyl-D-tartrate gave the expected epoxy acohol 2 in
dimethoxypropane, CSA (0.1 eq.), 0 °C, 0.5 h, 70% from 11; (g) (85% yield. Regioselective opening of the epoxy ring us-
Hy, Pd-C, MeOH, 25 °C, 0.5 h; (i) B (4 eq.), CBy(2 eq.), CHCl,,  ing Red-Al in THF at 0 °C gave the 1,3-diol intermediate
25 °C, 15 min; (iii) EtMgBr (2 eq.), THF, 0 °C, 15 min, 75% from 12;which was converted to the target-C;, fragment1,'

(h) (i) Nal (4 eq.), TMSCI (4 eq.), #® (2 eq.), CHCN, 25 °C, 1 h;
(ii) same as in f(ii), 74%; (inBuLi (1 eq.),nBu;SnCI (1 eq.), THF, -
78 °C, 15 min, 72%.

The starting material for the synthesis of 5 was (§-(-)-B-
citronellol (7, scheme 2) which was benzylated to get the
Bn-ether 8in 95% yield. Ozonolysis of the double bond of
8 was followed by the borohydride reduction of the result-
ing aldehyde to get alcohol 9 in 90% yield in two steps.
Next, a three-step protocol® was employed to convert 9 to
the terminal double bond containing intermediate 11. To-
sylation of the primary hydroxy! of 9 wasfollowed by nu-
cleophilic substitution of the tosylate group by PhSe,
generated in-situ by sodium borohydride reduction of
diphenyl diselenide, giving the phenylselenide intermedi-
ate 10, in 85% overall yield, which was then subjected to
an oxidation-elimination process. Oxidation of selenide
10 using mCPBA and subsequent -elimination of the re-
sulting sel enoxide generated the terminal olefin 11in 80%
yield. Sharpless asymmetric dihydroxylation of 11 with
AD-mix-p® in tBUOH-H,0O (1:1) at 0 °C gave thsyn-

product as the major isomer (3:1 ratio). The minor isomer
could be separated chromatographically. The diol moiety
of the major isomer was protected as acetonide tdjet

in 70% vyield from11. Debenzylation o2 gave the free

alcohol which was converted to the terminal acetylEhe

by a standard two-step procedure (75% frti#h Treat-

ment of13 with trimethylsilyl iodide (TMSI), generated
in situ from Nal and TMSCI, in the presence of requisite
amount of water led to the formation of HI-adduct with in-

ternal iodideas the only produdf. During the reaction,

the acetonide also got deprotected which was restored to
furnish14 in 74% vyield. The Li-anion generated from vi-

nyl iodide 14 was reacted with tmi-butyltin chloride to
get the vinylstannang' in 72% vyield.

Q& —~d—a-—04

Scheme 3 Synthesis of 1. Reagents and conditions : (@)

Pd(CH4CN),Cl, (10 mol %), DIPEA (3 eq.), DMF, 25 °C, 12 h, 60%;

(b) Ti@Pro), (0.2 eq.), (-)-DIPT (0.22 eq.), TBHP (2 eq.), £H,

-10 °C, 12 h, 85%; (c) (i) Red-Al (1.2 eq.), THF, 0 °C, 1 h; (i) TB-

SOTf (2.2 eq.), 2,6-lutidine (3 eq.), GEl,, 0 °C, 0.5 h; (iii) HF-Py,
THF, 25 °C, 1 h, 65% from 2.

The stage was now set to try the Stille coupling reaction
between 4 and 5. Treatment of a mixture of equimolar
amounts of 4 and 5 in DMF with Pd(CH4CN),Cl, in pres-
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following standard protection-deprotection protocol, in
65% yield from2.

In conclusion, a concise synthesis @f@g segmentl of
amphidinolide B is described here which contains the cru-
cial trisubstituted G=C,+—C,,=C,; “s-cis-1,3-diene”
moiety. The intermediatkalso carries suitable functional
groups at both ends which are amenable to further extrap-
olation, work on which is currently under progress.
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Synthesis of vinyl iodide 4: A suspension of Cp,ZrCl, (0.584
g, 2mmol) indry 1,2-dichloroethane (10 mL) wastreated with
Me;Al (4 mL, 2 M solution in toluene, 8 mmol) at room tem-
perature (r.t.), followed by the addition of a solution of 6
(0.192 g, 2 mmol) in the same solvent (2 mL). The reaction
mixture was stirred atr.t. for 48 h. It was then cooled to -20 °C
and }, (1.016 g, 8 mmol) in THF (3 mL) was slowly added.
The mixture was stirred for 30 min., during which time it was
allowed to warm up to 0 °C. It was then quenched by slow ad-
dition of H,O (5 mL), extracted with EtOAc (2x10 mL), was-
hed with brine (5 mL), dried (N&0,), and concentrated in
vacuo. Purification by column chromatography (Si&10%
EtOAc in petroleum ether eluant) gave the iodld6.309 g,
65%) as a syrupy liquidk = 0.3 (silica gel, 25% EtOAc in pe-
troleum ether)*H NMR (CDCL, 200 MHz, amphidinolide B
numbering) 6.0 (s, 1 H, G-H), 5.4 (t, J = 7 Hz, 1 H, GH),
4.1(d,J=7Hz,2H, G-H,),1.95(s,3H, 8;),1.85(s, 3H,
CH,). EIMS: m/z 111 (M--).
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was stirred in the dark at r.t. for 12 h, diluted with water (10
mL), and extracted with EtOAc (3x10 mL). The combined or-
ganic extracts were washed with brine (5 mL), dried
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was purified by column chromatography ($i6-10% EtOAc
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CHg),1.9-1.5(m,3H, 8, CH), 1.4and 1.35 (two s, 6 H, ace-
tonide @Hy), 0.95 (dJ =7 Hz, G,-CH,). EIMS:mV/z 279 (M'-
CH,).
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