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Summatu: A v synth& of (+)-castanospnrmim (1) from thn chiml building block, 
2, is dosuibnd. 

Castanosporminn, 1, a polyhydroxybtud ih&liinn alkaloid’, has attmctod the attuntion of many syn- 

thntic chnmii bncausn of its antirntroviral aciivhy against thn human immunodnficinny virus (HIV), thnrnby pro- 

viding thu proqnct of an ahumatbn chumothnraprutic agnnt for the trnatmont of AI&. This plant alkaloii is 

a potent inhibii of a-glucosidas&, an nnzymn : lat is ossuntial for the normal p roaming of thn N-linknd oli- 

gosaaharido mointy of glycoprotnins. With onn oxaption5, thu total synthnsns’ of 1 that have alrnady bonn 

rnportnd utilii monoracdaridus as starting maturials which lim’hs the flnxibility for structural mcdifimtions. 

We horuin prusnnt a concise &mo-nnqmatic total synthesis of 1 to dnmonstratn thn usnfulnnss of biocatalytic 

mnthodology and to offur uniqw opportunitius for thn synthusis of now structural analogs of 1. 

Wo unvisagnd that 1 may k constructnd from thn building block, 2, which in turn may k pruparud in 

the dusirnd unantionmiccl Ily-purn form using biocatalytic mnthodology. 
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Although Coopnr ot al.‘s worn thn fimt to achii thn stoma&&vu ruduction of o similar kuto nstnr, in 

70% chemical yinld using Baknrs yeast, thn optical purity of thu product was only modoratu (30% rr) duo to 

the prnsnnco of multipk unzymns of oppositn stnrnochomical prnfnnno in thii ynast.’ Wo thnroforn nxaminnd a 

wide varinty of microorganisms with a vinw to dii ng a moru suitabk one to catalyzn thii asymmntric 

r&&on. Of the m oxaminnd, wo found that thn ynast DipodaKut sp. was uniqunly ruitnd for thii 

tmnsformation. In the Vogel’s m&urn, this microorganism catalyzed the convnrsion of 3 to 2 ([a];’ +30.0°C, 

1.0, CH,ClJ in 30% chomiil and >99% optical yinId in 72 hours, 
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Altamativoly, 2 also may bo obtailml via the onantiosolutivo hydrolysis of (*)A@ using microbial lipases. 

The rasuh of Tab& 1 dearly show.that the lipasa of b&da cykndtuao and _V.W)= 
. 

highly dumo- and onantkolutivm tewards (t)-4 (E - >lOO).” M lipasa pr&r~+ catalyzed the dWv. 

age of the 3E-aatoxy group and by amtrolling the oxtmnt of convonion &or 4 (2R,3S) or 2 (2S,3R) may ba 

obtained in onantiom&ally pun furm. 

w. lipaecatalyzod Enantio&ctitiw Hydrolysis of (:)-4 

BOC 
(2R,3S1 _A 
(2S,3R) 

hoc 
(2R,3SI-A 

bc 
[2S,3R) -2 

3ubstmta Produc) conversion 

LkaW A%#L%nAL _L 

car#&da cyWnxva >99 >99 50 >loo 

kW&WfWs sp. W) >99 >99 50 ,100 

Porein. pancroan >99 64 61 22 

HarinO~nquidhchiron2inqwntitr,m~pr~to~F/n~oflusing~nadion 

squonco shown in S&m0 1. Aftor convsrsion of 2 into 5 (TBDMSCI, imidozolo, 96%), the latter was trans- 

formedintothedkhr,6,bytr&mant with ~CP&OOH in CH& (v/v) followd by removal of volatik 

The rosuhing salt was troatod with Etfl and methyl acrylato (95% overall). Acybin en” of 6 in the 

prosena of an oxass of TMSCI affo&d the bistrimothykilyloxy dkvativo, 7 (75%) (Schomo 1). lntoratingly, 7 

could be purified by chromatagmphy (SK&, EtOAc). 
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a) TBDMSCI, imW, CH&, 24% 2h; b) Gl ff&OflC&C&, 20% (V/V); Gil EtsN (3 q), 

dyl =yhf. (15 q), HOH; c) No (12 q), TMSCl(5 q), toluono rAvx, d) glacial HO& 

NaoAc (lo%), 24oc, 1; 0) DBU, cH&# WC, 48h. 
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Sovoral known proaduros’* worn examined with a view to removing k silyl groups in 7, but all of these 

gave bw yields of products. However, tmotment of 7 (HOkNaOAc) afforded a m&n of 8 (31%) and 10 

(IS%), which was rmadily troaratod by sg chromatography (1060% EtOMhox.). Apporontly, u&r acidic 

conditions ti hydroxyl group at C-8 partially opimorizad. The inversion of the C-8 antor was more compkly 

achiovod by stirring 8 with D8U in CH&l, (SC, 24h) to furnish a mixiun of 9 and 10 (1:l) (56% yield). 

Although the convontbnal methoda of hydrolysis of silyl onoi others an car&J out in acidic modii, wo observed 

that a crude proporation of 7 could bo directly convortmd into a mixtura of 9 and 10 (60% overall from 6) by 

stirring7withanoxc4a8ofDMJinCH&. Thomuha nism of thii intorosting tramformakn is currently undr 

investigation. 

Eithr 9 or 10 was quantiktkly convortod into 11 (lii(TMQ -78“C, TAXI]. Hydroboration [BH3; 

A+3 (2 oq), -78°C-*Cl of 11 fok+wad by subsoqrmt oxidation’s $CH&NO/toluone, r&x, 1.5 h] of the 

boron0 complex gave a mixtut * of 12 (lS%), 13 (24%), and 14 (32%). which ware separated by sg chroma- 

togmphy (20% ElO#hox.). *&npounds 13 and 14 offar the opportunity for the proporation of the C-6 O-acyl 

dorivativos, which exhibit moru potent ontirotroviml activity than (+)-1:’ Dosilylation (n-8u4N+F, THF, 0°C to 

u”C, 2 hr) of 13 afkrdod (+)-cortanospormine (1) (90%), (~1~ +750 (c, 0.7, &O); roport& [aID +79’. Simi- 

brly, dosilylation of 12 gave 6dooxycastanospormino, (aID +32” (c, 0.7, Ct+C&) and 14 yiobdod 6,7-di+castano- 

spormino, [aID +2so (c, 0.6, &O).16 

a) TM, LAMS&, -78*C, THF; b) 0 8Hs; w (2 q), THF, -7*C to 23X 12h; GJ h&JO 

(10 q), Mu=., mflux. 



4830 

thankDr.J.V.N.Rarodforhutpfuidii 

1. 

2. 

3. 

4 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12 

13. 

I4 

15. 

16. 

Hohenschuk, L D.; 8otl, E. A.; Juwess, P. J.; Luworthy, D. P.; Prya, R. 1.; Arnold, E.; Ckrrdy, J. Phytochnmir- 

try 1981,20, 811. 

Walker, 8. D.; Kowotski, k Goh, W. C; Komrsky, K.; Kriogur, M.; Rosen, C.; Rohrschnuidur, L, Haultine, 

W. A.; Mmuki, W. A. Prou. hM. Acad. sci. USA. 1987,34,8120; lyms, A. s; Borriu, E. Ah.; Rydur, T. 

A.; Nosh, R. J.; Hugarty, M. P.; Taybr, D. L; Mob&y, M. A.; Da&, J. M.; Butt, E. & Joffrii, D. J.; Taylor- 

Robinson, D.; Mows, L E. LancrC 1987, 1826t Sunkara, P. 3; B&in, T. L; Liu, P. 3.; 3+dsma, A. 

B&xhwll. B+hys. &. &mnun. 1987,148, #)& 

Saul, R.; Chambus, J. P.; Molynwx, R. J.; Elbain, A. D. Arch. Bbchm. Bbphys. 1983,227,593; Slrumito, 

T.; Kaushal, G.; %oin, A. D. Arch. Btiun. Brophya 1986,247,261; Campbull, 8. C.; MoJynuux, R. J.; 

Jonus, K. C 1. +%um. EC&. 1987, 13, 1759; Grutors, R. A.; No+, J. J.; Torsmottu, M.; do Goode, R. E. Y.; 

Tulp, 1c; Huisnns, H. G.; Minduma, A.t Plouh, H. L Naiuru 1987, 330, 74 

3&i, H.; Takmno, H.; Mimoto, M. Tutmhedrop left. 1985,24,4617; Hamana, H.; tkota, N.; Ganom, 8. 

1. Grg. Chom. 1987,52,5492 

(+)-Castanospormiw was synthosizud by J. L Raymond and P. Vogul (Tot&u&on Mt. 1989,30,785). 

Coopor, J.; Galtaghor, P.; Knight, D. W. 1 CTtom. SC., Chum. Cbmmun. 1988,509. 

shiuh, W. R.; Gopatan, A. 3.; Sib, C J. J. Am. C%em. SC. 1985, 107,2993. 

Amoriuon Typo Cultun CoEution Cat&g 13’ Ed. (1978) M&urn 332 - uxcupt yuast extract 5 g; 

cosamino auids 5 g; and dm&osa 40 g woru usud in place of suqosu and agar. 

Ewing, W. R.; Harris, D. D.; Bhat, K. L; Joultii, M. M. Totruhud~ Luit. 1986,27,2421. 

The mic&ial Epasus wuru pmducts of Amano; poruinu pnncruatic liposo was purchasud from sigma. For 

cokulotion of the E wlw, suer Chon, C 3.; Fujimoto, Y.; Girdoukas, G.; kh, C J. 1. Am. Chum. SC. 1982, 

104.7294 

StoomfU, J. I; Gwsluy, D. C.; Nolko, J. M. Org. Rua&ns 1976,23,259. 

a) Sloomfiold, J. J.; Martin, R. A.; Nnlko, J. M. J. Chem. Se. Chem. C&m. 1972, 94 b) Rihhnann, K.; 

Softuth, N.; 8ukrr, H. Chom. Bur. 1967, TOO, 38% 

K&r, R.; Marita, Y. Angav. Chem. Int. Ed. 1966,5! 58& 

Sunkam, P. 3.; Taylor, D. L; Kong, M. 3.; Bowtin, T. L; Liu, P. 8.; Tyms, A. 3.; 3iou&ma, A. La& 1989, 

1206. 

8omotas, R. C; Ganom, 8. Tutrahe&o~~ Ut. 1984,25,165. 

All now compounds govo &&ctory ‘H NMR, ‘sC NMR, HRM and 20 COST spoutra. 

(Received in USA 5 June 1990) 


