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THE CHEMISTRY OF CUMULATED DOUBLE BOND COMPOUNDS III.

THE REACTION OF N-3ULFINYL AMINES WITH I3OTHIOCYANATES
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(Received in Japen 25 Januaery 1968; accepted for publication 1 March 1968)

In a previous paper(l), we reposrted the reaction of !J-sulfinylamines with
isocyenates, It was found that an exchanze reactlon of N-sulfinylamnines and iso-

cyanates and a formation reaction of azo compounis took nlace at the same time.

R-K=5=0.
R-NSO + R'-NCO = o-é I\l . = R'-N30 + R-NCO (1)
R-i=N-R' (2)

In this paper, we report the reaction of N-sulfinylamines with isothiocya-
nates, when N-sulfinylamines and 1sothlocyanates were siaunly heated together at
temperatures in the range of 182" to 270°in an atmosphere of nitrogen, the forma-
tion of carbodiimides and the elimination of sulfur were observed with an ex-~
change reaction at the same tlme, These results are vresented in Table 1,

In the reaction of thionylanlline wlth benzoylisothlocyanate, benzonitrile
and phenylisothioeyanate were obtained in low yields (Table 2).

The formatlion of benzonitrile suggests that l-sulflinylbenzanlde, expected to
be prepared ln an exchange reactlion, decomnosed to benzonltrile under these con-
ditions(2). However, neither acetyl-nor benzoyl-isothiocyanate -ave any carooii-
1mide, unidentified polymeric products beilng obtained in fulrly large quanti-
ties, When N-sulfinylamines were treated in a sealed tube with excess curbon
disulfide instead of isothiocyanates, corresponding isothiocyanates and sulfur

were obtalned quantitatively (Table 3).
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TABLE 1,
THE .REACTION OF N-SULFINYLAMINE3 WITH AROMATIC ISOTHIOCYANATES
R-NSO + R'-NCS — R'NSO + RNCS + AR{or R')-N=C=N-R'(or R) + 3

Run. Reactants® Conditlons Products® (Yields %)
R-NSO R'-NCS temp. (¢) time(hr,) R'-N30 R-NC3 R(orR')-i=C=N-R' (orR)
1 Cgig- CsHg- 180~185 9.0 === --- 11.9
2 0-CHCgHy-  Cgl - 180~200 9.0 22.6 24,6 25.8
3 p-CH,CgHy-  CsHs- 180~200 9.0 22,3 5.8 21.4
4 p-CHBOC6H4- C5H5- 185~209 9.0 11.1 11.1 18.5
5 0-C105H,- Coigm 185~190 9.0 12,7 3.6 15.8
6 O—CHBCéﬂq- 0—03306H4 190~200 5.0 —— -——— *5.7
7 p-CH3C5H,S02- CsHg- 170 8.0 8.2 --- 2,0

a The reactlon was carried out by using equinolar amounts of N-gulfinylamines
and i1sothlocyantates,

b N-sulfinylamines and isothlocyantates formned were identified by comparison to
g.l,p.c.and 1,r, spectrum of authentic samples prevared lndependently.
Carbodiimides, which were formed in each reactlons, were distilled as a mlxture
of three components and confirmed by i.r. spectrum and by leading to guanidine-
and urea-derivatives, respectively. In run 1 and 5, diohenyl-and o-tolyl-
carbodiimide were sole product.

c Yields based on starting 1sothloqyanates in all cases. Yields of N-sulfinyl~
amines and isothlocyanates were obtained from g.l.p.c., (silicona column at
180; folw rate 25,1 ml. Hg/mln.). Yields of carbodlimldes were calculated by
estimating as diphenylcarbodiimide exceot run 6.

From the results of reactlion between N-sulfinylamines and isothlocyanates

or carbondisulfide, the following scheme could be-proposed,

R-N-5=0
R-XSO 4 R'-NCS&—2 | «=2R-NC3 + R'N30 (3)
“ S=C-N-R'
R=N-5=0
—s R=N=C=3-R' + 3 +[50] (&)

|
R'~N=C=-S
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R-N-5=0
R-NSO + CS, &= s-é é — R-N=C=5 + 3 +[50] (5)
TABLE 2.

THE REACTION OF THIONYLANILINE WITH ACYLISOTHIOCYANATES

05H5N50 + RCONCS-———*C5H5NCS + RCN + S + 302

Reactants® Conditlons Products (Yields %)b
. R-CONCS temp. (¢) time(hr.) CgHGNCS  R-CN 5
1 cgHs- 170 8.5 . 8.2 18.5  75.8
2 CH=- 145 5.0 trace trace 50.0

a Equlmolar amounts of lsothlocyanates and thionylaniline were used.

b Yielde based on starting isothloeyanates. Yields of phenylisothiocyanate and
nitrile were obtained from g.l.p.c., (silicone column at 180, flow rate 26.1
al, Hg/min.). Yields of sulfur were obtained by column chromatography on
activated aluamina,

TABLE 3.

THE REACTION OF N=3SULFIKYLAMINES WITH CaAR30M DISULFIDE

Reactants? Conditions Products (Yields %)b
n R-N30 temp. (¢)  time(tr,) R-NCS
1 Cotig- 200 10.5 107
2 O—CH306H4- 200 13,0 100
3 n-CH3CsH 4~ 200 15.5 100
4 0-C1CgHy= 209 13,0 100

a A mixture of carbon disulfide {0.15mole) and N-sulfinylamines (0,03mole) was
heated together in a sealed tube,
b Yields based on starting N-sulfinylamines,
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