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Ab&md-By he mcfioit of N.N’&iaarbonyl dihiduok whb diammctbanc. diuoxek etbykstcr. pbcnyl 
diuohtone and 4-nhpknyl dimzomclbyi Lrtoae cmlyscd by tmhry mines. S-subslilulcd 241.imiduolyl~ . . 

clhrdomkr were prepared. by tlw hoa of N.N’-Gauln~ 
Li I_ ~+imidudyl~l2.3.~ 

yl diimidudc wifb azoimidc. t6meIhylsilyl uidc 
vu synlhukal. lie slnbclure of compoullds prepued was 

proved by ‘H NMR and nuss spcctromcey. 

It is known thu in view of the possibility of thione-thiol 
tautomerism 8nd the existence of several rcsonmc 
svucllltes of diuotnethane the reaction of hiokmes 
with diuxwnetbmc can ptocecd in several ways.’ Si 
N.N’-thikcarbonyl diimidaxok does not contain an cnolic 
hydrogen only tbc addition of diaxomethanc to its thii 
cUtIoayl#rouptakupkce.Acco&8tosch8lWBa 
aI.’ the form&m of I&Ji&iocyclopentanones could be 
mticipated. Also. it is known that sterially hi&red 
phenyl thioketones ract with diith8ne to give 
“*C+8il@@aoIlmtabk~~dscona- 
pos~,mto dlsubsututed cthykne denvrlrves and sul- 
phw. However, our expaiments showaJ that the 

thiiiaxok. which explains that dhromecbuw reacts in 

the resonance struc~e. ;H$J-;. If diimetJmne 

should be 2+nid8xolyl~l2$-tJliDdh (scheme I). its 
presence, however, w8s not &served. Proof of the l3.C 
thkdkxok skeleton was based on ‘H NMR aed mass 
spCCtfOmCUy. 

Tht 'H NMR spectrum of unsubstiMed 2 - (1 - im 
idazolyl) - 13.4 - thidhmk sbows the following sigmls 
(i PpmJ 

H -B.BBo 
II, -0.15 
Ha -7.18 
H. -7sod 
Ju-0.7Ht,Ju-1.5uz 
J.,-16th 

chemical shifts mll coupling coasmnts of protons of 

peak of M-HCN is 

scbmu I. 

fr8Rmcnhtion citbef of I3.4-tbiuliuok or imiduolc 
r&byacomparisonofmusspectnof Iandf(Fm. I 
and 2) one can conch& that HCN is I iragmen of the 
thiadiikri~TbecouncofthercacIionuweUu 
m8ss spectr8 of OIJEr compounds StUJkd O-61 sup- 
* this conch&n. The reaction of tikarbonyl 
dumAxok with diuomethane pfoceeds r8pidly. but if 
otherdLzocompoundswcreuscd.tbcrcactkoneeded 
IokaUlysedwithukthykmiue.solveaUrocbuctkr 
aadtetr8hydrofuransolv8telheaddiiproduct8nd 
therefare inhii the ckavage of imiduok whereby the 
courrcofthercactknisialluencal.Inourexperiments 
beaxeneaadtohleneap$cUaitobethemostsuitabk 
solvents. 
~~yl&midazokwutreatalwithazohidc 

or uimethylsilyl axi&. 5 - (1 - imiduo)ylJ - L2.3.4 - . . 
thmtmde wu formal (scheme 2). nlc - of tlw 
ractioadiRersffomthuoftherWtioaoftbidteto#r 
With8Z&lidCbyWbiC!l- 

phuf mfe prodwed.‘ In our ase’tbc formatmn 
“““‘?“$ 

All 



I) 1 -HCN (22) 

h”‘Jd+ wbn 

Fii I. 

I -HCN(29) 

NCS+ w I( 

CdCJFOUd 
Cmpoond Fonnuh rap. T 

No. (Y.V.) IYield) C H N 

I W.NS llbll9 42.u 3.93 24.99 
clrzlq (31) 42.90 3.62 23.24 

2 W,N~ l2bI2.5 39.46 2.63 36.62 
024.240 (141 39.m 2.66 36.32 

3 ;p8 lstM57 36.38 3.6 21.62 
WI ~5s 3.0 21.77 

4 WWJsW 241-242 47.u 2.41 23.24 
001.3) 00) 48.61 2.42 2329 

5 WAW 171-m an I43 22.73 
Wi.2SI WI 48.99 233 2273 

6 z!iiy 17&171 43.79 2.31 21.36 
(Sl.1) 4354 2.44 21.03 

1 ifi:;“” 126127 31.37 I.97 4x7s 
(99) 31.64 I.94 43.35 

8zoowbin8s WIS noI obs8rv8d. Ib8 redon produc1 
beii exclusively tbi8tfiuok (7). Accordiw to our pm 
c.ahms we obt8kd 5 -(I - imiduolyl) - IA3 -Ibid- 
am& in @ yield: by using mimkk habod A. 42%) 
md trimethylsilyl uidc (method B. 55%). respectively. 
In the cue of tbc thkubonyl diimidwk with tri- 
lncthybilyl azidc and thiopbDs@ne (lncthod Cl the yield 
of 7 was quulliI8tive. 



Reactions of N.N’-!hiocarbonyl diimidaxok with 13dipokr agents 

Tabk 2. UV, IR and mass spectra data of compound prepared 

UV RI [cm-‘] Mass 

Compound Lb1 
No. (log) v(skekton) v(C=o) HCH) mle [%I 

2 
(?I) 

3 (4;) 

6 (E, 
1 245 

(3.92) 

(3G) 

1514 
1310 
1055 

IM3 
1312 
1099 

l5Ol 
1312 
11aJ 

14% 
132O 
1040 

IJW 
1361 
IO99 

1499 
1312 
)I00 

I5O5 
1310 
ttoo 

1754 
1720 

1656 

1665 

1647 

1640 

3135 152(100), 125(59), 
3040 98113).85(13). 
3010 7li97). 58~1 I), 

5U23). 40(U) 

3138 224(lOO). 19X9). 
3O50 t79(tO). l69(13), 
3010 152(52).111(11). 

po( 13). 93(67), 
8UlO).71(21). ,. 
68(18), 59It4). 
l2(18).45(11), 
40(m) 

3130 25Q38). layzs), 
3040 136145). 135113). 
3010 io5iwhni8oj~ 

51(26) 

3135 3Ol(lOO),2O8@), 
3O4O 181(71), 151(11), 
u)lO 150(98). 12OGO). 

lo4c55). 98(l4). 
92(22). 76(4O), 
725G;; 520 1). 

313O 262(46), 169(3), 
3040 142(9), 141(9). 
3010 Ili(MO).syll), 

39(2n 

3132 246&O). l25(26). 
3040 95OOO). 67(4). 
MI0 39(26) 

3135 t53(95). 98(83). 
3oH) 93(36). 8&?6), 

79(52), 7Wt3). 
71(76). 6!t(l I). 
67(15). 66(5O), 
58(29), 5Hl9). 
52(62).51(13), 
49(19),45(31), 
44(10).41(24). 
4o(lOO). 39(33), 
38(13).33(12). 
31(14), 26(25) 

455 

-AL. 

IR speotra were recorded with a Zeiss UR 20 instrument for 
chloroform solas. ‘The wavenumber calibration was cheched 
against the spectrum of polystyrene. Wavenumber measurements 
wen believed to bc accurate to -+Icm-‘. UV spectra were 
recorded in MeOH with a Zeiss Spccord UV VIS spectropbo- 
tometer. Mass suectra were run on a ARf MS 902 S suectrometer 
at 70eV. ion chamber temp. &150v. 

‘H NMR spectra were n~ordd in CDCI, on a Tesla BS 487 C 
with bexamethyl disiloxane as an internal standard. 

Pnpmtion of 2 - Ubdaidyl) - 1,3,4 - thiadiazole (1). NH’- 
th&arbonvldiii (1.78a. 0.01 mok) was dissolved by 
heating in absolute tohm (IS&) and after cooling an quimokr 
amount of an ethereal soln of d&methane and several drops of 
triethylamine were added. After 1 hr stirri~ at 10” a white ppt 
had separated. The crude product was chromatographed on silica 

gel cluted with CHCI,:acetone (1O:l) affording white crystals, 
0.77s (51%) 0f I. 

Prepamtion of 5 - cadmthoxy - 2 - (1 - imidczofyl) - I$,4 - 
fhiudiazole (2). NWth&arbonyhfiim&ole (1.78g. 0.01 mok) 
was dissolved by beating in absolute tohrene (IJml) and 
d&oacetic ethyl ester was added. After adding several drops of 
triethylaminc the mixture was stirred for 3 hr at-so”. After 
standing several lus, a solid compound (oeedks) were flltued 
off and chromatogmphed on silica gel and elated with 
CHCI,:acetone (10: 1) affording 1.6513 (74%) of 2. Compouods 5 
and 6 were prepared in a similar way. 

Pnrpamtion of 5 - bnzoyl - 2 - (1-imidi&y~) - If.4 - thiadi- 
orok N.N’-thiinyl diimidaxok (IJgg, 0.01 mok) was dis+ 
solved by heating in absolute toluene (I5 ml) and a soln of phenyl 
diaxomethyl hetone (1.470. 0.01 mok) in absolute benzene 
(IO ml) and triethylamine (0.5 ml) was added. The mixture was 



4% A. MAm 

ctinedfor6brrl~AIlarrmonldIbrrolnntr.~hc 
9foduclwuc~ on lilia gel clutcd with 
CHCI,:aaloae (lO:l) uoniii I.146 (0%) of a white crystal- 
line c4alpound (3). 
f~~!)J~~rlobaaolll)-f.-(/-in~~~)-l3.4 

, aoarbonyl dnmihzde Cl.78& 0.01 
mdc)wu~vbdi;rbrduccp-r~~batial(lJml)radI 
ti of 4ait&enyl diuoelhyl kaaac (1.91& 0.01 II&) in 
ab$duteldumc (lOlnl)Md lmlduiuhyludnc wasa. 
TbrmixturrwurrindforlOhrU~.~l~cod~(bc 
mixbrcwa8awcdlouudovaidrIlc9mdmct(bmm 
tECdkS)~6kCdd?ud~MlhdfmOlllitlO=lhc 
lykld 0.96.30%). 
h$mmlion 015 -(I- ifniholyi) - l3SA- rati (7). 

MUM A.N.N'&ocubonyl dihiha&(1.796.0.01 mdc)wu 
diudved in Mute cdume (lOal) by beatin and a sdn of 
uoimidc(0.01moklinldwnc(I0ml)~ddcd.Tlwnrction 
pawdalilnmaliiy.AfIcrIbr.owhitcsdidw~oll 
andpuri&dbythe~cdumnchroavtoqrpbywitbCHCl,rr 
hnl. 
Method B. N.N’&ocubonyl dii (0.53~ 0.003 mok) 

was6iudve6inabsdutetdum~Jml)bybea~~~ 
mctbybilyl uidc (0.4ld.0.003 mde) vu aed with slizvif@. 
The mclk slmd hlcdiudy an6 fbc yeliow sda vu 
~.AftalOmil.wbicc~yllJcwarB~d.~~ 
codii dl6duIe pcImkum Clhu Ulnl) was aed 806 Ihe 
~LinrgcodPctYlcndMdfeay~froc~BcOH 
uidd J5m 
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