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Nucleophilic addition reactions of sulfilimines with a,f3-
unsaturated carbonyl compounds have been reported; two
types of products are isolated, after elimination of sulfides:
aziridines and enamines' . In these reactions, sulfilimines
behave like sulfur-carbon ylids. Nucleophilic properties of
sulfilimines have also been shown by the reaction of N-me-
thyldiphenylsulfilimine with phenyl isocyanate®. The isola-
tiont of triphenylsulfilimine from this reaction may be ra-
tionalized to occur via a four-center intermediate reminis-
cent of the Wittig reaction®. However, unlike sulfur-carbon
ylids or phosphorus-carbon ylids, N-methyl-S,S-diphenyl-
sulfilimine failed to react with the carbonyl group of ke-
tones™**®,
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We found that N-unsubstituted S,S-diphenylsulfilimine
can react with the carbonyl carbon of aldehydes and we de-
scribe here the results obtained.

The reaction of N-unsubstituted diphenylsulfilimine (1)
with benzaldehyde, cinnamaldehyde (E configuration),
and pyridine-3-carboxaldehyde in benzene and with 2,2-di-
methylpropanal in benzene or dimethyl sulfoxide gave the
nitriles (3) corresponding to the aldehvdes 2 in good to ex-
cellent yields. This reaction presumably involves the carbo-
nyl addition of the sulfilimine 1 to the carbonyl group of 2,
followed by elimination of diphenyl sulfoxide via a four-
centered transition state, and oxidation of the intermediate
imine:

CeHs R-—(IZHEBOQ
R-CHO + S=NH - ——  HN-S—CoHg ——>
CgHg CeH
2 gHs
R Ei 0 c
B a H
1 l/CGHS 6%15
HN—S\ > R—CH=NH + S=0
R—C=N
3

The mild reaction conditions, the simplicity of perform-
ance, and the good yields make this reaction a useful meth-
od for the conversion of aldehydes to nitriles.

2-Phenylpropanal (2e) reacts with diphenylsulfilimine (1)
in benzene to give the enamine 4 the structure of which was
established by spectral data and by comparison with an au-
thentic sample.

Table. Reaction of Diphenylsulfilimine (1) with Aldehydes (2)

SYNTHESIS
CeMs
H3C—('3H—CH0 + S=NH —_—

C5H5 CSHS
1

2e CsHs\
H3C-C|31=CH—NH2 + /S=0

C|5H5 CGH‘)

4

This reaction confirms the suggested mechanism; in this
case, isomerization of the intermediate imine to the corre-
sponding enamine (4) proceeds faster than its oxidation to
the nitrile.

The reactions of sulfilimine 1 with crotonaldehyde (2f, E-
configuration) and 3-methyl-2-butenal (2g) in benzene af-
ford the 2-cyanoaziridines 5f and Sg, respectively.

CeHs_
Hac\ . HA/S=NH
C=CH—CHO ==
R
2f R :=H
2g R =CH,
HiG HaC,
/(lt,:—"EH—CHo S R'/C\—/CH—CHO
NH N
P H
\Sg
CgHg
TS 5=NH HaC
CeHs
C—CH—CN
RN\ /
N
H
5fg

Rin2 Prod-  Yield* b.p./torr or m.p. [°C] LR. (tilm) "H-N.M.R. (CDCl,)
uct [%] [em™ ") 8 [ppm]
found reported”
CeHs 3a 84° b.p. 72-75°/8 b.p. 190.7°/760 2250, 1600
CgHg—CH=CH-  3b 80" b.p. 128-130°/8 b.p. 134-136°/12 2200, 1620, 7.10-7.50 (m, 6 H); 5.70 (d, J==17 Hz, 1 H)*
N 1590
@L &7 mp. 49-51° m.p. 50-51° 2240, 1580
t-C,Hg 3d 66° b.p. 94-98°/730 b.p. 105--106°/760  2240¢
H;C—~CH— 4 40 of 3250, 1610,  7.20-8.10 (m, 7 H): 2.60 (s, 3H)
CeHs 1590
H.C—CH=CH-  5f 43>= ¢ 3320, 2260"  1.30 (d, J=35.8 Hz, 3H); 2.13 (d, J=3 Hz,
1 H); 2.45 (s, 1 H); 2.62 (dq. J=5.8 and 3 Hz,
H-C 1"
T c=cH-  5g 85 i CsHgN, 3310,3280, 2.30 (s, 1 H); 1.53 (broad s, 1 H); 1.42 (s, 3H);
2270 1.28 (s, 3H)

H,C 96.1,

* Yield of pure isolated products, after distillation or chromatography on silica gel.
b Purity of products =>98% as determined by G.L.C. analysis (10% DEGS on chromosorb W).

¢ E Configuration.
4 In CCl, solution.

¢ Qil; compound purified by chromatography on silica gel and identified by L.R. and 'H-N.M.R. spectral comparison with authentic materi-

al.
f Authentic material prepared according to Ref.'.

& 11/1 Mixture of trans and cis isomers; authentic material prepared according to Ref.’.

b Pure trans isomer.

' Oil.
1C 6250 H 8.33 N 29.17
62.66 8.26 29.22

BC-N.M.R. (CDCly): 8=22.091, 24.624, 27.938, 39.244, 118.575 ppm.
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The structure of 5f was established on the basis of spectral
data and by comparison with an authentic sample prepared
according to Ref.”. The crude product 5f was an 11/1 mix-
ture of the trans and cis isomers as determined by G.L.C.
and '"H-N.M.R. data. Aziridine 5g was identified by spec-
tral data (LR., '"H- and “C-N.M.R.) and element analy-
818,

Since we found that no reaction takes place between 2-bu-
tenenitrile (crotononitrile) or 3-methyl-2-butenenitrile and
sulfilimine 1 these nitriles cannot be precursors of azirid-
ines 5f, g. A Michael-type addition of sulfilimine 1 to the
C:~C double bond of aldehydes 2f, g followed by an intra-
molecular displacement reaction (see above scheme)
should hence account for aziridine formation; sulfilimine 1
then reacts with the carbonyl group to give nitriles 5f, g.

Diphenylsulfilimine is prepared following a known procedure®.

Benzonitrile from Benzaldehyde; Typical Procedure:

A solution of diphenylsulfilimine (1; 4.4 g, 22 mmol) and benzalde-
hyde (1.2 g, 11 mmol) in benzene (100 ml) is refluxed for 24 h. The
solvent is then removed under reduced pressure and the residual
crude product distilled in vacuo to afford pure benzonitrile; yield:
0.95 g (84%); b.p. 72-75°C/8 torr (Ref.’, b.p. 190.7°C/760 torr).

2,2-Dimethyipropanenitrile (3d):

A solution of diphenylsulfilimine (1; 4 g, 20 mmol) and 2,2-dime-
thylpropanal (2d; 0.86 g, 10 mmol) in dimethyl sulfoxide (40 ml) is
stirred overnight at 80-85°C. To the cold solution, ice/water (30
ml) is added and the mixture is extracted with ether (5x 40 ml).
The extract is washed with water (2 x 50 ml) and dried with magne-
sium sulfate. The solvent is evaporated and the residual crude
product distilled; yield: 0.55 g (66%); b.p. 94~98 °C/730 torr (Ref.°,
b.p. 105-106 °C/760 torr).
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