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Summan: Thu strategy usnd in the synthesis of thu C&s sngmont of A<506 is duscribed. 

The potent immunosuppnrtiw proportia of FKS6, 1, a macrolido produd by Shpfomyces 

fsddaonsis’, was fin) doscribod by O&iii ot al.* in 1987. FK5M is structurally unrelated to cyclosporin A but 

shores many of its proportia in thn impairment of Tall rqonsw.s While the toxicity profile’ of FK506 is not 

fully understood, a vary recent study rovoalod that R<506 was remarkably offoctivo as an immunosuppressont in 

human organ transplantation without serious side effoct~~ The vast thorapwtic potential and structural 

complexity of FKS6 havo mado it an attmctivo synthetic target and sovaral imaginative syntheses of various 

segments6 as wall as one total synthesis’ of FK5M have bonn nporhd. tlowovor, this problem merits continuing 

attention bocauso oath synthetic variant offers un’qw opportunitia for structural altorations to probe the subtle 

relationship botwoen chomikxd structun and biiog’cal a&ii. Ho&n, wo disclosa progress of our chemo- 

enzymatic approach looding to the proporation of 4’. which ropraonts the C,,-C,, segment of 1. 

1 
Retrosynthutic analysis of 1 ruvualnd that it could bn con&ucN from the thm fragments outlined in Scheme 1. 

In turn, 4 could bo do&d from 5, an adduct of 6 and 7 (Schema 2). The onantiommrically-pure building blocks 

6 and 7 worn readily prepared by taking advantagu of w mnthad~ Thn rquiritr substrata (&)-9 was 

proparod from m8 in a two stnp procndurn (779G ovuall yinld). Expowro of (Bs-9 to porcine pancreatic 

lipaso (PPL) affordud o# b > 0.99) and @)-lo (gg > 0.99), indicating that tha ma&on was highly enan- 

tiosoloctivo (E - >loO)s; LAH nduction of 0-9 fumishod 6 (96%, (ag +8.P, c - 0.8)” (Schomo 3). 
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(a) 0, CH&I~, -73Q Ph,P, 25q (b) HWH&3H. BF&t,O, CH2C& -20°C; (c) PPk (Sigma). PH 

7.6, 2 days; (d) IAH, THF, 0” to 25°C. 

The lipaso of candida c$r&aaa was highly rogiosdutivo in catalyzing the hydrolysis of (g)-11” to 

yield 12 in quantitative yidds. The monoacid, 12, was convortod into ‘ha sodio salt with NaH and then reacted 

with lithio-dithiirn; &&i&ion of the adduct with bobutylono gave 13 (77% overall). Asymmetric reduction of 

13 was achiiod using Bakers’ yeast in tap water to give the &alcohd,‘2 14 Idp - >0.99) in 96% yield, which 

was tranaformod into 7 ((al: - -lO.O’, c - 1.9) via the ma&n squona (74% from 14) outlined in Scheme 4. 

k two principal fragments 6 and 7 wore muplod by dopManation of 6 followed by addition of the 

aldehydo, 7. lho raulting mixture, 16 (63%), wan suca&dy rmactod with bomoykhlorido and benzylbromide 

and than soparatod by 3g flash chromatogmphy to yidd two pure diinm, 170 and 17b (1:1.4) (89%). 

The less polar dii, 170 ([a]:’ -6.60, c I 0.9), was cenvwtod into I& ([a]? +31.1°, c = 0.4) by Active 

removal of the protuting groups (3chomo 5). Reduction of lb with the Evans roago# gave a 93:7 (anti/syn) 

mixture, which was raadily saparatod by 3g flash chromatography; mothylation (C&N, HBF,) gave 19a (77% 

from Ma). A five stop ma&on soquonca was usod to transform 190 into 20 ((aIF -UT, c - 3.0); 17b was 

also convorhd into 20 via a difforont soria of rwctiom (Shomo 5). The absoluh configuration of 20 was 

established by converting it to the known did, 21 (IalE +29”, c = 0.4; Iii- [aIt, +2T, c - 1.7). Completion of 4 

was achii by ma&on of 20 with tosyl chloride followed by Ph,(PO)Et (92% from 20). 
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(a) C. q&dmoo lipass (OF360 MoitoGngyo), pH 75, 24 h; (b) NaH, THF, -78°C; (c) dithiane, 

~Buli, THF, -7&C to -2O=C; Na ralt of 12; (d) iAutybno, H2Q CH2C12, 25°C; (e) Bakers’ 

yeast (Rod Star), tap water, 3 days, 3OQ (f) MEMCI, DIEA, CH2C&, 25°C; (g) LAH, THF, K to 

25’c; (h) TBXI, Py, 25%; (i) CHJ, CaCO% aceton&& (kl),69C 

OH 

- g+I.+HO . . 
2ii$xr 

OTBS 

a ,R=MEM Ua R,=H ; RF OBn .R=MEM 
1zh, RI= OBn; R2.= H ,R=MEM 

OTBS g,h 

J& ,R,=H: R2=OBn 19a. RpH; R2=OBn 
J&, R,=OBn; R2=H I& RpOBn; RrH 

“,;r+ c:*OH n,o 4 

2Q.Rl-TBS 
21, Rp H 

(a) g-B&i, -7K to (PC to -7w add 7, td 0°C; (b) BzCl, THF, Py, 2X; (c) NaH, THF, Nal, 

BnBr; (d) Tii,, CH&i&H,2 (Zl), -5”c, 15 min; (0) ll(NO&*3H20, MeOH-ether (3:4), 2X, 5 

min; (fj TBSCI, Cl+&, Py; (g) Mo,NHB(OAc), ao)om-AcOH (kl), m, 20 hrs; (h) CH,N,, 

CH&l,, HBF,, 25°C; (i) 5% Pd(OH)&, 4 EtOH; (3 TBxITf, CH&&, Et,N, 2X; (k) CH,OH, 

K&OS 2X; (I) porklinam, CH#&, 2X (m) HYCQW Bf&O, C&C&; (4 Phso,c1, PY, 

25°C; (0) Ph2(FO)Et, Q-&G, THF. -78-X to m bonzon~knato of 20,25*, (p) BF,-Et20, 

CH&i2, -X, 30 min. 
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In tha accompanying publicdon”, wo dodbo the synthak of 3 and ‘tr coupling to 4 to form the C,,- 

q#wbon~ofFK506.‘6 
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