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The epidithiapiperazinedlone moiety (L), is common to the class of fungal 

metabolites 
1 which includes the gliotoxins, sporidesmins, verticillins, 

aranotins, hyalodendrins and others. The cyclic disulfide of these metabolites 

is responsible for their potent antiviral and antibiotic properties. The 

corresponding his-dethio(methylthio) derivatives (2) of these metabolites are 

also naturally occurring, but are of reduced toxicity. 

Introduction of sulfur into the 2,5-piperazlnedione nucleus has been 

achieved 1 utilizing both nucleophilic and electrophilic sources of sulfur. As 

part of a program directed toward the synthesis of &, we report the synthesis 

of the title compound 2, 2 via mild and selective introduction of electrophilic 

sulfur. The key element of our approach is the reduction of an a-methylthio 

carboxaldehyde (e.g., 6+7) formed by the efficient sulfenylatlon3 of a 3-formyl- -- 
2,5-piperazinedione (e.g.,5+6). The hydroxymetnyl moiety (e.g.,l), present in -- 
numerous, naturally occurring epipolythla-2,5-plperazlnediones, to date has been 

successfully constructed only via Kishi's elegant approaches. 
4 

Treatment of sarcoslne anhydrrde (4_), and 2.0 eq. of sodium methoxide in 

THF (O'C), with 5.0 eq. of ethyl for-mate, afforded after two hrs. at reflux, the 

insoluble sodium salt of I, which was filtered, washed with THF and acidified 

(1.0 eq. 1 E HCl). Removal of water in vacua and trituration of the resulting -- 
516 white powder with CH2C12, gave pure enol 5 in 95% yield (recryst.CHC13, m.p. 

143-145OC). Aaaltlon of 1.3 eq. cH3sc17 to a THF solution of 2 and 1.1 eq. Et3N 

at -100°C8 produced, after filtration of insoluble Et3N*HC1, analytically pure 
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8, R = SiMe&Bu 

l?t%Wms: a) HcooEt, NacMe, THi? b) cH3sC3, Et3N, TfF, -1OO'"C c) LiAl(t@$z&-F3u3)3H, !E-E?, -7PC 

d) ~-kutyk3h&.hylsily~ chloride, imidazole, B?F ef IDA, TS?, -7PC f) ethyl disulfide, 

THF, -78*C g) henzylbrmide, BiF, -78YZ h) zN_KC&44eCE, lhr., rcxm teqp. 

mzthylthio car+x3xaIde@de s5f6 &Jwmtitatim yiela, I&p. 9s-mFC). Ri5x%.l~on cep?J 1.5 

eq. IiiAlftc;rt-BttO~3K in TKF at -7PC afforxkd, after workup, the pure alcohol 1 ' h 92% 

yield hcryst. CH2Cl2/EX2O&OAc, m.p, 104-UWC). The alcohol was cLeanly proW as 

its text-butyldhethy~silyl &kr $ in quantitative yield. 

Analysis of crude 2 (Schme 1) by KPLXJ (Porasil., CH2C12/~ 1:X) revealed that Less 

$&an 10% of diasterwic mawrial rsee x3_, Schane 2) was fomsd in the Bmzylatixxi step 

(2 +3_) - Im~ion of Dreiding or CPK milecuti m&As of the emlatel& indicates a 

preference for the oxformation in which the bulky tert-butyMim?thylsilyl group is held 

in a psuedoeguatorAa1 Fosition and the rwthyX.hLo group EXSX&DS psuedoz3xial. As skmvn in 

stxucture~, ~psu~idllydisposed~~ltkiogroupcanthereby shieldone faceof 

the enolate fmn ekxtrcphilic attack" 
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REXZTPS: a) tert-BuOK, EtOH, THF b) tert-butylcllphenylsllyl chloride, DMF c) LDA, THF, -78'C 

d) benzyl bramde, THE', -78'T e) methyl dxulflde, THF, -78“C f) CH3SC1, Et3N, 'IT-IF, -100°C8 

g) L1Al(tert-BuO)3H, THF, -78T 

Introduction of the thmnethyl groups m reverse order as depxted m Schene 2 

(cf. Scheme 1) led, mth lmer stereoselectlvUzy, to a mucture of d,l-gllovlctm (2) and 

Its dxasterecxner, epl-glxwictm (13)12 - (separated on slllca gel, 2% MeCH/CH2C12). The 

preponderance of tiasterecxwr 13 produced 111 this sulfenylatlon/reductlon sequence - 
(Scheme 2, 11" 12+ 13) may again reflect the shleldmg effect of a psuedoax~al tk~anethyl -- 
group (cf. 15 and 14) during sulfenylatlon. -- 
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10. Synthetic gl~ovictm: NMR, 90 MHz (ClX13) 6(Me4s1): 1.54 UH, exch., broad unsym. triplet, 

Jax'7 Hz, Jbo('7.5 Hz); 2.14 (3H,s); 2.31 (3H,s); 3.04 (3H,s); 3.29 (3H,s); 3.15 (lH, 

l/2 AEq, J=14 Hz); 3.75 (IH, l/2 AE!q, J=14 Hz); 3.14 (lH, dd, Jax'7 Hz, Jab=12 Hz);3.85 

(lH, dd, Jbx'7.5 Hz, Jab=12 Hz); 7.08-7.4 (5H, m). IR (KBr): 3380, 1660, 1636, 1499, 

1373, 735, 700 an-? Anal. calcd. for C16H22N203S2: C, 54.21; H, 6.25: N, 7.90; S,18.09; 

found: C, 54.28; H, 6.31; N, 7.69; S, 18.31. Mass spectrum: M-l at 353 (weak), m/e= 

323.08629 (C15~lgN202~2, requires 323.088801, m/e= 307.11066 (C15H19N203S, requires 

307.11164). 

11. For a related observation, see ref. 4a and Ph.D. thesis, T. -ama, Jan. 1977, 

Dept. of Chrzln., Harvard Urnverslty, Cambridge, Mass. 

12. gynthetlc ep~-gllovxtm: NMR 90 MHz (C!tZ13) 6(Me4S1): 1.13 (3H,s); 2.14 (3H,s): 3.06 

(3H,s); 3.15 (lH, exch., broad s); 3.29 (3H,s); 3.20 (U-I, l/2 AEiq, J=15 Hz); 3.74 (lH, 

l/2 ABq, J=12 Hz); 3.83 (IH, l/2 AEZq, J=15 Hz); 4.16 (IH, l/2 %, J=12 Hz); 7.17 (5H,s). 

IR (KBr): 3465, 3400, 1665, 1635, 1499, 1380, 755, 700 an-'. Anal. calad. for C16H22N203S2: 

C, 54.21; H, 6.25; N, 7.90, S, 18.09; found: C, 54.21; H, 6.33; N, 7.81; S, 17.93. 

Mass spectrum: I+= 323.08844 (C15H19N202S2, requres 323.08880), m/e= 307.11344 

(C15H19N203S, requres 307.11164). 
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