
A NEW SYNTHEW PROCEDURE FOR THE CONVEMEN’I’ 
PREPARATION OF THIOCARBAMOYL CHLORIDES 

AND THE NOVEL BIS-THIOCARBAMOYL 
CHIXMDES 
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likely fonlmth of tlhraa, (4) bccau!x of the in- 
llohMtyofthelm?cudypolymaicorm8croc* 

acvcd atepa to th ovadl tyntktic acquence. Never- 
thcksa, (5) was tried with HCSN (CH,) CHzC&N (CHd 
CHS, bat in OUT bad did not yield any 3 (R’=CH,, 
X=CHZCHZ). 

Reaction (8) which from the outset looked most prom- 
isingaaanaaxasto3,likewbcfaikdtoyicld3(R’= 
CM,, X=C!HxCHs) wh trial by us. 

WethusfeltadtodcvisernewnMbodfortbe 
synthesis of 1 which would also be suitabk for the 
pr9uathof3.Raction@)tllldouttownstitntc 
suchamdd. 
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mnovcd. nIlIs, tbc formation of insohlbk intermediates I 

(such as hydrocM) ad/or tmubhmc byqmductn 8 s 
(auchasrulfur)isavoidedandalrudythcmdcpfe (13) 
cipimd3isof-eppiity,-for~t 
syIltMc pulposm. IO the r&t+ N!#ion (10) it has Cmpotmd 3 (R’=X=CHzCW is murkable for a 
alnrdybCCO8hVd’tb8ttiE~~compwndi CXtEdy h’ 8Om ill id 8dVCOt8 t&d d it8 

i8Ob&hdiOap~dthU8mO!‘C8tabk8tate~h ildU8ii. 3 (R’=Cf&, X=aacH3 exhibits a tern- 
(ll), where con-n with imidamk hydrochloride ~t’H~spectrrun(8bOWllillF~ 1) 

aumot be avoided. awrespoadiPrtoadxt=ofb&W,dW 

+ Cs% - D-j-NJ 4 2(CHo)aSiCl (10) 
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Tbcyidd8inourexalnple8for(9)rremtoptimized. 
whikthcrcactbo tan$mahdoesmtappcartobe 
c#iticdfor(9)and(12)iu@$me&formatioaoflmi- 
&jNitbdhi8bme~productswaaaprobkIlliu(9), 
@=““~C.J.k.J.K&= extremdy bw tempaatules 

. 

Table 1. Tmpmtm dqdcnce of (9). (R’=CIi,, IT=&&) 
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f?& 1. Ibc ‘Bb!hiR @W!htl2 of 3 (R’=cHh x=(%%). 



&Ii,). A -at&d mill of 21 g (0.618mok) @pbowac in dry 
oawc~5Odwrrlredti-128’(odadtddN~bth).W~ 

~~r&rcphmr:&tberddaiontbemi;tlm 

wrSdlOWOdtOcomCtOfOOtOtempUldtbCppt~Off.lllL? 
cn’lkpmduclwutooiImoh&kforrecrylEgintiand 
dyzal 8s al& yield: 7.01(99%), the ‘nulrid a 
dowlylbove226.IR:~1~cm-‘(KBr).~mlc2Azo. 
207 (M-Cl), 171 (M-20. FawJz C29.31. H3.86. Cl30.11, N 
11.94, S 2SJ8. w& nquircs: C 29.63, H 332, Cl 29.16, N 
lliQS2638%. 

N,N’-Bir-(‘zbnd&fom~yf)-NP’-Mfl-ukyf’ac- 
d&n& 3 (R’=CH,, X-CHm,). A atid dn of 6.01 
@.052mok)epbo&acin~L’ei?mc(7sml)waalreptIt~ 
with a rVriPk 5.01 M23mok) NX - bia - ItrimethvidlVn - 

0.209 0, 177 (M-x9, 1% w-C&ClNs). 122 @I- 
c&ClNS). NMRZ see FI& 1. Feud Cl 28.n. s 25.63. 
C&C&N& rap&a: Cl 2892, S 26.m. 

lc(-B&-(l-m&uhor~fi-p~8(R’= 
X=(&f& Y=N(CH#II&G). To exceu moqhohc 3 (R’= 
x=cH&H~wwslddcdiusmdlpofthswitl’ctirripcWl’a’tl’c 
ddihrUtXUlpktC$thClIldUC~Chridtdbypntlcbat- 
ipl.tTakrCdv1Ipl.dpouralilltovltQ.Tbecrpdeproduct 
pre&+alhqorntitrtiveyidd.Aftcr~from 
aaemtde the m.p. wu 2Os2w. IR: &q MOca’- (KBK). MS: 
mle 344 0. 2.58 (Mcww, 173 ud-GH’sNzGa). 130 
(G(CHmMCS). NMRz 8 3.70 (8). Foundz N 1624, S 18.66. 

yiddz 10096, rap. 163-w (from lb# Edxi). IRI w 1i92cm- 
(KBr). kls: m/r 346 (If), 1% (&C,H,,N2os). la 
(G(CH$H~NCS). NMR 8 3.17 (s,6H), 3.3&3U (a8H), 
3.62-36) (m,llH), 4.07 (a.4H). Faud N 16.111, S 1853. 
&Ii&i&S, requinx N 16.17. S 1850%. 

LZbauyl 1.4-m 8 (‘RI-X$H&. 
Y=SCf&C&). A eok of sodim’ pbmv 
prCpmd by dkaolvjpI 0208 (0.0%3 mok) NI md ,r# 
@.Oll83mok) phytmetbme(hiol in ti E1oH. 3 (‘R’=X= 

, m.p. lzdlzT, IR-. lap. lu-lzs. 
N~-&-(6a&Mhwhyf)-N,N’-tiyf- 

uhm 8 (R’=CH,, x=Cii$H~ Y=SCH&H,). This 
syntlKabwualirdouttiketbepscsdialoaccxcc#tbrttbc 
alukpnlductwuaJfkctdbydmtbioaoftbedhnotic~ 
yield: 81%. m.p. 150-1111’ (from m). IR: m 147Scm-’ 
(KBr). MSz de 420 (1y), 329 (M+H,), 253 (M-C&&). 123 
(C,H& 91 (C,H,). NMRz 8 3.36 (s,6Hh 4.3s (r,4H). 453 
(s,4Ii), 7.18-7.50 (m, 1OH). Foandz N 6.63, S 3059. C&&& 
qui’ec N &66, S 30.4896. 
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