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Apparently only one N-formylsulphenamide has been reported in the litera
ture hitherto, namely E—formyltrichloromethanesulphenamide.1) The present work
describes the synthesis of aromatic N-formylsulphenamides. Two different syn-
thetic pathways have been explored. As representatives of this class of com-
pounds, N-formyl-o-nitrobenzenesulphenamide (Ia) and E-formyl-E—toluenesulphen-

amide (Ib) have been prepared.

These compounds are obtained in fair yields by the reaction:

@s-m + 3 NH,CHO = @s—m{—cao + (NH,CHO), *HC1

R R

Ia: R = 2-NO,- Ib: R = u-CHa—

The compounds were obtained from solutions of the sulphenyl chlorides and ex-
cess formamide in dioxane. Stirring at room temperature (5-6 hours) followed
by filtration and evaporation of the solvent left a solid. A few recrystalliz-

ations afforded the analytically pure substance.
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The results are summarized in the following scheme:

Compound. m.p. C Yield after recryst.
(solvent)
Ta: 2-NO,~C.H,-S-NH~CHO  196-187  (decomp.) 61% (diglyme.)
Ib: u-CHs-CSHu-S—NH-CHO 92-92,5 (decomp.) 78% (cyclohexane)

The nitro compound (Ia) could be obtained directly from the sulphenamide and
formic acid in acetic anhydride. The yield was 53% after recrystallization
from diglyme. The product was shown, by melting point and IR-spectrum, to be

identical with Ia. The reaction is:

S—NH2 + HCOOH + (CH3CO)2O - S-NH-CHO + 2 CHacOOH

NO2 NO2

The corresponding p-tolyl compound (Ib) could not be obtained by this reaction
because B—toluenesulphenamide is unknown at present.z)

The N-formylsulphenamides are soluble in 1 N sodium hydroxide and in
concentrated sulphuric acid and hydrochloric acid, but not in dilute acid.

The dehydration of N-substituted formamides, forming the corresponding
isocyanides, is well known.s) The analogous reaction of N-formylsulphenamides
was investigated. A mixture of the formamide and triethylamine or pyridine in
methylene chloride was treated with excess phosgene. The IR-spectrum of the
product was superimposable with that of an authentic sample of the correspond-
ing thiocvanate.

The process is:

coci,
S-NH-CHO —— S-N3C 2 S-C=N
base
R R R
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The yields of pure o-nitrophenyl thiocyanate and p-tolyl thiocyanate
were found to be respectively 20% and 85%. The only by-product from reaction
IIT was the disulphide, R-CSHH_S_S-CEHH_R'

The results indicate that first the sulphenyl isocyanide is formed. The

isolated product would then result from a fast isomerization. However, the

suggested intermediate has so far not been observed.

A mass~spectrometric investigation of the N~formylsulphenamides was
carried out. The characteristic feature of their decompositions was the forma-
tion of the fragments (M - u44) and (M - 60). The proposed fragmentation patter:
was confirmed using the metastable defocusing technique, and the determination
of exact masses by high resolution mass spectrometry. The most important frag-

mentations of compound Ib are depicted:

0H +°
e
CH, SH CH, S
Ts = 140 e = 123
(M-27) * (M-1%)
CH, S-NH-CHO
M6 = 187
)
CH
NH, 7+ 3
NH +——  CH, SH|  —— NH,
CH
M = 107 mLo- 139 Me = 138

(M-60)



214 No, 3

The same characteristic fragmentation pattern was found in the mass spectrum

of compound Ia. A deviation is that this compound does not show any (M -28)-

peak, but instead a (M - 28)-peak.
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