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REACTION OF GROUP IV ORGANOMETALLIC XKETIMINES WITH NITROSYL CHLORIDE.
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The known1 conversion of aldimines to diazonium salts by nitrosyl

3

L. 2 . . R
chloride” (reaction 1) and the availability” of related group IV
organometallic derivatives (e.g. I a-e) prompted an investigation of a
possible synthetic entry into the hitherto unknown diazonium ions of type

R MN2+ or Ar MN2+ (M = Si, Sn, Pb).

3 3
RCH = NAr + NOCL —3> RCHO + ArN2*01' (reaction 1)

EM M = Si; R = Me
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NMR b; M= Si; R = Ph
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c; M = Sn; R = Me
T d; M = Sn; R = Ph
eh; M = Pby; R = Et

Addition of 10% solutions of NOCl in Et20 to 25% solutions of I in Et20
at room temperature immediately produces deep violet solutions with )\max
516 nm; on exposure to air they slowly decolourise (e.g. for Ia) to
produce a mixture of benzophenone (QS%), benzophenoneimine hydrochloride
(20%) and tmimethylchlorosilane, Careful work up and unambiguous
synthesis5 of the violet product indicates that the initial reaction is an

almost quantitative cleavage of the metal-nitrogen bond to give the

N-nitrosoketimine (IIa);
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a; R, =R, = Ph
b R1 = R2 = u-01c6ﬂa
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c; Ry = t-Bu; R, =2 CH306Hu
d6; R1 = Phjy R2 = l-naphthyl
6 » !
e R] = FPh; 1{2 = thH2

Recently Thoman and Humsberger3 reported the first derlinitive
investigation of N-nitrosoketimines which were prepared by reaction of
nitrosyl chloride with the parent imine. They found that sterically
unhindered compounds (e.g. IIa and IIb) decomposed under anhydrous
conditions at room temperature or below to give the parent ketone and
nitrogen; kinetic data suggested a cyclic mechanism:
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The hindered ketone (IIc), however, was reported to be stable at room
temperature for several days and is decomposed in carbon tetrachloride
under reflux to give the ketone,

The present work indicates that the thermal behaviour of (Il, a-e) is
as reported; in our hands, however, IIc does not decompose entirely to the

| ti3u
ketone in refluxing dry CClu but reacts as follows: h

CN Me

o .
1Te 760é;5 min. o tBuC1(30%) + (60%) + (1o%)
In Me

The reaction is closely related to the recently noted8 thermolysis of
N-chloroketimines, e.g:
Ph
“—N °.  PhCN :
’/F—NC1 130 > h + PhCHZCl + PhCH_CH_FPh

PhCH2 PhC1l (95_100%) (70_95%> %% 2
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Apparently for the hindered IIc decomposition by the cyclic process is

minimised; presumably a free radical decomposition mode predominates:

tBu Me

The cleavage of group IV metal-nitrogen bonds with nitrosyl chloride
may be general (e.g. PhBSiNEtz and PhBSnEtz give N-nitrosodiethylamine)
and may prove useful for the synthesis of unsaturated N-nitrosimines where
the parent imine is unstable, Preliminary studies indicate that (III)9

produces a new class of compound (IV, an N-nitrosoketenimine) the chemistry

of which is presently under investigation,

NC
NQ\__‘C“-NSnBun NOC1/THF N c—n
Ph——T//F__ 3 -20° Ph—‘T//ﬂ__— \N—-O + Bu“35n01
Ph Ph

IIT IV, Nnax 620nm. (Etzo)
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