
Perganion 
I~~i,dirdron LPIIC~S, Vol. 36. Uo. 45. pp. X3 I l-83 14, 1995 

Elsevier Suence Ltd 
Printed m Great Britain 

rmo-4039/YS $9.50+0.00 

O040-103cl(95 )O 1727-S 

A Facile Conversion of Amides and Lactams to Thioamides and 

Thiolactams using Tetrathiomolybdate 

Palanichamy Ilankumaran, A. R. Ramesha and Srinivasan Chandrasekaran’ 

I)q~artmc~nt r~f ()rganl(’ Chemistry. Indian Instltutf> of S:c.if,ncc,. Bangalore 560 012. INDIA 

Abstract: Chlorc) iminium s&i g(xnclratrd i?, sitr/ from amidrs and lactams 
losing (,COCI)L or POCl:i ~(YMT,IV~ vcxry readily with the> new sulfur transfer 
rcqcnt bc~nzyltriethylammonium t~~tr;rthiomolybdat,~ to afford the corrcspond- 
mg thioamidch and thiolartams in cxcllcnt yir,lds under mild reaction condit,ions. 

0th~ than thl> I’&.’ R:IOBF,/NaYH.’ R~I’SX.” id IEt?AI)$ h aw also brcn used. Most of 

t hcT\c- Inl’t hods rc>qrurc> vc>ry lrmg rc‘ac‘tion tinws. high trmpc‘raturrs. difficuty in handling the reagents, 

rc’1 till113 work up and c,hrlrrnatr,aral)hic. soperatioll of l)roduc.ts from thp rrqents used. Rrrrntly while> 

~‘X~J~III-II~~ t hcl SCX~X’ and utlllty of t)c~nzyltri~~tllyl;lIrurlc,tliuIrl t,~,trathiomolybdat,P, (PhCH2NEt~)2Mo&, 2 

,I, o -11lf11r tritnsfcsr rc’itgcant in organic- synthesl<. WC’ trbsc,rvPd that 2 is very Pffect.ivc for t,he synthesis of 

,tltcvl ~l~~ulfidc~s from Jkyl halitir~s.” Hrxrclin. WV rrq,ort that tr,trathiomolybdate 2 is a useful thionating 

1 c*,\-c,llt ti)r the> convtsrsion of amiti<,s md Inctams to thioamidt,s and thiolactams resprctivrly. 
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recovered unchanged. Recently Fuchs rt al. reported that if t,hr amidr is first converted to the Vilsmryer 

inl I~rIuc~tIiatc~ it rcac.trd readily wit,h hexam~ttlylrlisilatt~iane to form the corresponding thioamides iu 

go011 yit,lds.Y This strategy was adopted in the present, rasr and when the amides and lartams wart\ 

r.rs;rctcjci wit,h (COC1)2 (method A) or POCIR (method B) in CH#& to generate the chloro iminium 

silts 11) .situ, they rearted readily with tetrathiomolybdate 2 (-78 to 25”C, 15-40 min) to afford the 

c.orrr~~l)~~uding thioamides and thiolartams in rxcrllent yields (Scheme 1). The results of this new 

nlc+ho(lology of thionation of amides and lac.tams are summarized in Table I. 
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Thct yields of t.hioamidcs ohtaincld using this mc~thodology arc comparable t,o those rrport,rd us- 

ilkg I,;iwosson’s reagent. c>xcrpt,ing thr case of primary amides (e.g. benzamide; clntry 10 in Table 

I).:’ ‘1’1~ advantage of the present methodology is the isolation of products by simple extraction wit,h 

~li~%Ilyict.hr~r c.omparrd to thf* trdious chromatographic seperation that is often nec,dPd whiie using 

I,;Iw~+oII’s rragent. Although the met,hodology rqortpd by Furhs et al.g for thionation using box- 

;1t11~~tll,yl(lisilathianc‘ is good. the reagent is txpclnsive and has an obnoxious odour. In the present 

tlll’t.llo~l(,logy, the tet rathiomolybdate 2 is easily prepared, inexpensive and does not, have offensivct 

l tn~*ll irud hcncc is ronvrnient to use’ even for largt, scale preparations. 

Typical Procedure: 

Procedure A: To a stirred solut,ion of amid<, or lartam (2mmol) in dry CHrClz (2ml) rooled to -7X,-C 

W;LS ;111d~i oxalyl rhloridt (0.2Rml. 1.5rnmol) over a p&)d of 5 min. After stirring for 5 min the‘ 

<oLllt iOn was allowed to warm to 0°C and left at this trmperature for 30 min. During this pkod the 

sollltion turned pal? amber in color with the evoluion of COZ and CO. The solution was again coolrd to 

-7~ (‘ anti tc,tratt~iomolybdate 2 (1.5g, Bmmol) wa,< addrd at one. The reaction mixture was allowed 

to ~Y~IW to room temperature (25°C) and was st,irred (15-N min). The solvent was pvaporatcd and 

the> rc,bitluc> was c,xtractc:d with ether (3~3Oml) and thrx organic. extract was filtered through a pad of 

C(,litc>. Thr> solvent was (‘vaporated to reveal t,hr thioamidc or thiolactam. The products were purified 

I),y rl,c.r,y’tallisat,ion or distillation. 

Prowdure B: In thr formatiou of c,hloro irninium salt from amides, thr samp molar ratio of POCl:, 

w+ IIXW~ inytcad of (COCl)Z. 
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Table 1. Reactron of amldes and lactams wth tetrathiomolybdate 2 
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25 100 
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40 80 
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25 89 

25 17 

a All the products gave satisfactory spectral data 

b Yield refers to Isolated products 
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