
Tcaahcdron Leuers. Vo1.31, No.35. pp 5077-5080, 1990 0040-4039/90 53.00 + .OO 

hinted in Great Britain Pcrg- Pms pk 

TOTAL SYNTHISS OF TRNNE CARBONATE LX&O,631 METHYLESTER FROM D-GLUCOSE 

J S Yadav* and D Rajagopal 
hlian Institute of Chemical Technology, Hyderabad 500 007, India 

Abstract A btereocont<o!fed bynthebib 06 mcthykbtei 06 tijnc cationate L-660,631, a new 
anti-&ngal agent, ib debclibed btatting 6lorn hp?UCOb& 

Recently, two groups from Merck Sharp & Dohme and Schering-Plough Corporation in- 

dependently reported 192 the isolation of a structurally unique molecule containing a novel tri- 

acetylenic dioxalone unit from the fermentation broths of actinomycetes and microbispora sp. 

respectively. The former group has established 
I,3 

Its complete structure as 1 by degradation 

and synthesis and named it as L-660,631, while the latter group has described2 only its gross 

structure and called it EV-22. I is a new broad spectrum anti-fungal agent active in vitro against -- 

pathogenic yeasts and filamentous fungi and is an extremely potent inhibitor of cytosolic B - 

ketothiolase, the initial enzyme of cholesterol biosynthesis, and may be useful in studying the 

mechanism of action of this important enzyme4. We describe herein the stereoselective synthesis 

of triyne carbonate L-660,631 methylester from D-glucose using our recently developed acetylenic 

technology5. 

Retrosynthetic analysis (Scheme I) indicated that formation of la could be visualised from 
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2 by means of acetylene-acetylene coupling reaction with 3. 2 could be realized from 4 using 

base induced double elimination of B-alkoxychloride as a key reaction, recently described by 

us5. 4 is easily accessible from D-glucose involving one inversion at C-5. 

As per our synthetic plan (Scheme 2), we carried out the extension of side chain at C-6 
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a) LiOOC (CH2)3C ZCLi, HMPA, rt b) H2, Pd-C, EtOH, 30 psi, rt c) hex-Senylmagnesium 

bromide, ether-THF, rt d) Os04-Na104, rt e) Ph3P=CHCOOEt, C6H6, rt f) LiOH, aq.DME 

of D-glucose involving nucleophilic ring opening of the known6 5,6-epoxide (5, C-5 already in- 

verted) with lithium dianion of 5-hexynoic acid to obtain 6 which on hydrogenation over Pd-C 

afforded acid (7) in overall lo-15% yield. Though this route is short and straight forward we 

encountered7 . drffrculties in scale up beyond one mmol to obtain large amount of 7, required 

for the synthesis. As an alternative route, reaction of 8 
8 . 

wrth hexenylmagnesium bromide gave 

separable isomeric mixture’ of 9 and 9a in the ratio of 8~2. Treatment of 9 with osmium tetroxide 

and sodium metaperiodate (THF:water) gave the aldehyde 10 which was subsequently converted 

first to II, then by hydrogenation to 7a, in an overall yield of 49% from 8. Treatment of 7a 

(Scheme 3) with cont. HCI and ethanethiol gave the tetrol, which was protected as diisopropyl- 

idene derivative 12 in quantitative yield from 7a. Dethiokelatization of 12 followed by reduction 

gave 13. Reaction of 13 with triphenylphosphene-Ccl4 under reflux gave the chloro compound 
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14 which in turn was hydrotysed with LiOH to the acid 4. The key base induced double elimination 

of the S-afkoxy chloride 4 gave the acetylenic product 15. The hydroxyl group of 15 was protected 

as p-methoxyphenyimethyl ether 

with diazomethane afforded the 

16. Treatment of 16 with 3NHCI/THF, followed by esterification 

ester dioi, which on further reaction with carbonyl diimidazole 

scbelne3 
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a) EtSH, conc.HC1, 0” b) CH3COCH3, H2S04, CuSQ; , rt c) i. BF3Xt20, HgO (red), THF, rt ii. 

NaBH4, EtOH, rt, 55% from 7a d) Ph3P, CCl4, refiux ef LiOH, aq.DME, rt f) LDA, THF, -25”, 

51% from 13 g) NaH, MPM-Br, THF, rt h) i. 1.5N HCi in THFlH20 (l:I), rt ii. CHZNZ, ether 

iii. carbonyldiimidazole, C6H6, rt k) 3 (5 eq), CuCI-TMEDA, acetone, 02, rt 1) DDQ, I:20 H20- 

CH2C12, rt, 42% from 15 m) n-Bu4NF 

gave the carbonate 17. The crucial acetylene-acetylene coupling’ was effected by addition of 

17 and monotrimethylsily~buta~yne (3)” to a complex of CuCI-TMEDA in acetone while bubbling 

oxygen for I min. to obtain 18. Deprotection of MPM ether gave trimethylsilyl derivative 19 

which is found to be stable at room temperature. Treatment of 19 with tetrbutylammonium fluo- 

ride in THF-acetic acid (61) gave the highly unstable triyne carbonate la h &, -4&Y (c 0.33, 

CDC13f lit.3 [&, -41.Z0 (c 0.23, CDC13) whose ’ H 

values of synthetic 1a3V11*12. 

NMR data was compared with the reported 
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In conclusion we have demonstrated here a highly stereocontrolled total synthesis of sensi- 

tive unstable fully conjugated triacetylenic carbonate by a simple and operationally feasible acety- 

lenic technology developed by us which could be extended to the synthesis of similar natural 

acetylenic compounds. 
13 
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