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Abs@w& ~~~ationofsmphotaricinB(l)intoanovel13_thiocrweal~~(4)isdescribsd. A 
selective pmtecting group str8tcgy involws the intcmMii of the nonasilyhxy derivative (I@). facilitating 
modifsatkm of the mmaining Fnt bcmisctai hydroxyl at C-13. 

The polyene macrolide antibiotic amphoteticin Bt (1) remains the drug of choice for the tmatment of 

many serious systemic fungal infections in man*. particularly in immunocompromised patients. However, its 

therapeutic utility is impaired by a variety of severe side-effects, especially nephrotoxicity3. Many 

amphotericin derivatives have been pmpared with the primary aim of reducing the toxicity of the parent 

antibiotic, with chemical m&Mication4 coacentrated almost exclusively at the mycosambm amino group and 

at the C-16 (carboxylate) position. Work in this latter ama in our laboratories6 has culminated in the 

identification of the 16hydroxymethyl amphotericin analog& (2) as a potential potent new systemic 

antifungal agent7 with nephrotoxicity much mduced compared to that of amphotericin B (1) itself. 

Recently, we have also mported the synthesis of the first ampbotericin B analogues exclusively 

modified at the C- 13 (hemiacetal) position 8. Biological evaluation of these compounds highlighted the 13- 

methoxy and 13-anhydm derivatives9 (3),(6) as antifungal agents with potentially lower mammalian toxicity 

than amphotericin B. but interest in them was reduced when it was suspected that partial reversion of the 

analogues to amphotericin B was occurring in vim, presumably by hydrolytic attack on the C-13 acetal of (3) 

and en01 ether of (a), mspectively. However, these leads were sufftciently encoumging for us to target new 

derivatives of amphotericin B containing more chemically stable C-13 functionalisation. This paper reports the 

preparation of the 13-thioacetal(4). 

The free amino and carboxylic acid functions of amphotericin B had already been suitably pmteaed as 

the N-fluorenyhnethoxycarbonyl and ally1 ester groups in (9)s for our earlier anomeric exchange reactions at 

C-13 . However, to further incmase solubility in non-polar, aprotic organic solvents and to maximise the 

potential for thioacetalisation at C- 13. it was desirabk to selectively protect all secondary hydroxyl groups 

while retaining the hemiacetal free hydroxyl. 

Although persilylation of (9) with 2,6-lutidinezrimetttylsilyl trifluoromcthancsu phonate had caused 

dehydration of the hemiacetal concomi tant with trimethylsilylation of all other hydroxyl groups, affording en01 

ether (7Y3, persilylation of the same intermediate (9) with, sequentially, 2,~lutidine (17 equiv.) and triethylsilyl 

trifluoromethanesulphonate (13 equiv.) in hexane (2h, room temperature) gave the mquimd lfhydroxy 

nonattiethylsilyl derivative (10) as the major isolated productto (45%) after chromatographic purification. 

Typically, less than 10% of the unwanted enol ether (8) was observed in the crude reaction product. 
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(2) Rh&cqpl 
(3) R’ = OMe, R’ = Ct&H 

(4) R’PSE&R~Z~H 

(5) RhEt,RhO@+CX-U& 

(8) R’,R2.RssH 

(7) d-SIMe,,RP=~~,R’r~ 

(8) d=SK!s,R*=CyC%Ct&,R’=~ 

0 d = OH, R’ = H 
F NFmoe 

(10) R’ooyR2 =SiEtJ 

(11) d = SEt, R’ = SiEt, 

(12) d&Ei,R2=H 

l f=lmc = wkmwlylmethoxyca~ 
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wlc tendency of the rather hindclcd hcaulacctal hydroxyl to dchydratc inltlally caused problems in 

attempts to convert the uonasilyloxy derivative (10) to thloacetal(l1). Thus when (10) in diethyl ether was 

sequentially treated with e&an&i01 (11 cquiv.) and magnesium bromide11 (5 equiv.) in ether, the unwanted 

en01 ether (8) w in a mixture of ma&on products. However, when (10) in cthcr was scqucntially 

treated with solid magnesium bromide (5 equiv.) and excess ethanethiol(100 equiv.), (lh., ruom temperatum), 

the desired thioacetal(11)12 was optimally obtained in 74% yield. 

After removal of the silyl groups from (11) (IW: pyridine complex in pyrldine:tctrahydrofuran, 24h. 

room temperature, 74% yield).‘3 the amino group of (12) was liberated with pipe&line (2 equiv.) in 

dlmethylsulphoxidemlethanol(3:1) (2h., room &mpemmm),14 affording ester (5) in 73% yield. Finally, 

cleavage of this ally1 ester with pynolidine (4 equiv.) and tetrakis (ttiphenylphosphine) palladium (0.1 equiv.) 

in tetrahyQofuran (IV% lh.. room tcmpcrsture) afforded the target polyene (4) as a precipitate. Further work- 

up gave the productt~ in analytical purity (42% yield). 

Ou biological evaluation, the thioacctal(4) was found to have much lower antifungal activity than. for 

example, its methyl acetal anslogue (3). However. the methodology described above should provide a base 

from which further modification at this biologically important C- 13 position can bc explored. 
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Allruwam@mmdswar ~~ by fuu +c=xl dxtx. viz 1ot) MHx ‘Hnns, D.E.P.T 135 

‘%TUY. uv. tr xnd FABnn. Ncru xsxigruntn~ wue wdapi& b ~v&tbeud8mmxta 

~f~caostcarpoond(4)~zDmahodr. Canpamd(lO)ruia&albyN~~aCI~ 

handre~odxarrr.vnrhtngdKhcunt~udoclwlthrodlDmbiarbavocrdutbn~rua. 

xnddtyingxnd carenmting~cd~ocltorLouvol~whichvu~gglisdooxmsbi_ 

prrtwrr xilicr 8cl cdurnn 

(x) Patr. JH.: Kim S. C!aemis~ L&u 1969.629-632. 

(b) Kim. S.; Rh J.H.; Lee. S. TermA& 01) &a 1W. 30.66474700. 

cf. IkZ D.E.P.T. 13s drp fa urboo no. 13 in du fdbwing w (8 ppm d6.m): (lo), 

98.4% (B). 154.51; (11). 89.26. 

HM fbxkk (60 aguivrknu. 2.~ in pyndine-atrahy&&cran (2:3)) wxs ddad try plrrd~ 

mm u) the SubrPuc (11). 0.04M in tetnh- in x plastic b&c. W&-up w by 

pbdplmciocr into excess dry hcxuu~ahcr ( 1.1). wuhing with dry ether xnd muJ&~ psclw 

c-y OII dlia 8~1 (muhylau chlcridc:mu.hxnol. 12.1). 

~tbddgy u fully described la depcocacdocr of OCR N-Fmoc aman B xnxb8ua la 

refcrena 8. 

7%~ @IICI (4) wxs rrprccipluted from temhydmfumnzmdmnol-abcr. and rundud pymlklbe 

f~m~wd by titur~~~~~ with very &lute rcetlc rod (pH U) xnd wxta wxxhmg (Irnl per IoCmg 

xubrmrc) Nnu dxtx fa (4). wivich xssignments confirmrd by 2D m&o&. xs fdlowx: 8lH (-0 

-McOH.p~inc.1.1) l.lS(3H.dJ7.2 Ht.39~CW3). 1.20(3H.t.J7.4Hx.SEr-CH3). 12!3(3HdJ6.4 

H0CXH3). 1.3s (3H.dJ 6 1 Hz.M-(:H3). I 43 (3H.dJ 5 9 Hz&‘-CH3). 1 S-1.8 (6H.corrrpkx.4,6 

CH2;l of 7.10CH2). 1.9 2.1 (SH.comp1u.1 o( 7.10.12 xnd 14,CH2;36Qi). 2.2 (2H.cunpk.x.l o( 

12.18Qi2). 2.40 (lH.ddJ 16 8.3 3 Hr.1 of 2CH2). 2.4-2.6 (SH.canplex.1 of 2.14 ud 1%. 

a2;16.U-CH). 2 60 (2H.qJ 7 5 Hx.S-CH2). 3 U (lH.m.35~CH). 3 51 (lH.brdJ 10 Hx.S-CH). 

3.65 (lH.ddJ 10.1.2.8 Hr.3’~CH). 3.72 (lH.m.5’-CH). 3.85 (Ul,cornpkx.9.4’-Cli). 3.98 (lH~5- 

CH). 4.47 0H.canplcr.3.1 ICH). 4.52 (1H.d.J 2.8 Hr2.XM.4.73 (2H.m15.17-tX). 4.93 

(lH.m,19-CH). 5.04 (IH.s.l’-CH), 5 52 (lH.m.37-<3H). 557 (1HddJ 14.1.9.8 Hx,33-Ui). 6.08 

(1H.dd.J 14.3.7.5 Hr$I-CH). 6.2-6.5 (cornpln.polyuu-CI~). 6’)c (dcu&r)O -M&H:pyriduu.l. I) 

12.S (39). 14.9 (SEt-CH3). 17 S (38). I8 2 (6’). 19 1 (U-l). 22 2 (SEX-CH2). 30.8 (7). 36.3 (6). 38.6 

(18). 41.4 (10). 41.7 (36). 43 3 (2). 43 5 04). U.0 (14). U.8 (4). SO.1 (12). 57.5 (33.59.8 (16). 68.2 

(15 or 17). 68 5 (3). 68.7 (I I ). 69 3 (2’). 70.0 t 17 or 15). 70.7 (4’). 70 8 (37). 72.1 (5). 74.4 (53. 74.8 

(9).757(8).77.0(19).787(35).Bv7(13).999(1’). 131-135(~-taminrlpd~nt-CH=). 136.9 

(2O), 137.6 (33). 172.0 (1). 179.4 (cuboxylxtc-C). 
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