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One of the moat convenient method for performing alkylation of some C-E 

acide seeme to be the oatalytic one which coneiete in two phase reaction with 

aqueoue 50 P NaoEi and quaternary aMaonium cstalyat az a bad0 agent. 

So far thiz method hae been applied for alkylation of arylaaetonitrilee', 

cyclopentadiene hydrocarbone2 and ketonee3. However alipbztic nitrlles that 

do not contain additional activating eubztituents generally czn not be zlky- 

lated in these conditions. 

Many observations as well ae theoretical coneiderationz indicate that di- 

valent sulfur atom haa significant effect etabilizing the negative charge on 

d-carbon atom by participation of non-occupied 3-d orbitalz4. These proprie- 

ties are becoming of great importance in synthetic organic chemistry e.g. ele- 

gant method for %ucleophilic acylationm with P-lithium derivative6 of 1,3-U- 

thianea5, chemistry of sulfur ylide$ etc. Owing of this phenomena it was poe- 

zible to generate chlorophenylothiocarbene by action of aqueoue BaOH in the 

presence of triethylbenzplammonium chloride (TEBA) on phenyldicbloromethyl sul- 

fide az we reported previouzly'l. 

In this paper we would like to preeent another example of utilization of 
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thiz effect in eyntheziz. Stabilization of the oarbanion by divzlent eulfur 

u&&es the acidity of S-phenylthioglyoolonitrile (I) greatly enhanced .WI com- 

pared with aoetonitrlle itself and it iz pozsible to alkylate(I)ln the prezen- 

ce of aqueouz NaOH and TEBA. 

Alkyl bromidez like ethylbromide or butylbromlde react eazily in theze 

oonditione wIth(I)giv rize to the formation of corresponding alkylated de- 

rivatives &II) : R = C2H5 @e), yield 80 $, b.p. 135/10, R = n-C4H9 (IIb), 

yield 82 k, b.p. 112/0.3 . Aleo benzyl and ally1 chloride8 are good alkylating 

agents for@ 

Fixtend of aide reaction - dlalkylation of I iz conziderably lower aa com- 

pared with the caze of phenylacetonitrile. However using excea8 of alkylating 

agent make% it pozzible to obtain dialkylated produot@Ii)wlth high yield. 

!lbua, for example the following dlalkylated nitrilez (III) were simply 

obtained: R = CR3 (III& 75 p; b.p. 117'/9; R = CE2"RCR2 (IIIb), 80 %; 

b.p. lll”/0.4 

I II III IV 

It iz worth to strew that contrary to the prlrmry alkyl halides the 880 

condary bromldee e.g. ieo-propylbromide and even very reactive benzhydryl 

chloride do not form in these conditionz alkylated produote. ThLz iz probably 

caused by great zterio hindrance created by bulky 9 atom particulars beiae in- 

creesea by tahzring of oarbanion'z electron pair that iz partially delocalized 

on sulfur 3d orbitale. 

Whiz effect can be also considered for explznation relatively high zelec- 

tivity in reepect of mono-verzuz dialkylation. 

Alkyl dihzlidez X(CR2)nX al80 react in theee condltionz with I yielding 

two main type of products: haloalkylderivativee e.g. II R = @2),Cl, n = 3, 

39 $; b.p. 153/0.6 and cyclic nitrilez IV. Yields of these nitrilee although 
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sometime8 lower then of the corresponding phenylaoetonitrile derivative8 are 

quite eatiafaotory( II - 2, 47 6 b.p. 112'/0.5; 13 = 4, 69 ti b.p. l20/0.3; 

n = 5, 50 p; b.p. 135/0.5; mop. 359 

The following experiment oan8erve aa an illufstration ofthe'methodunder 

consideration. 

S-Phenylthioglyoolonitrile(7.5 g, 0.05 mole), benzyl chloride (14.4 6, 

0.11 mole), 50 Z aqueous HaOE(20 ml), TEBA chloride (0.3 @ were stirred vi- 

gorously under nitrogen. After an erothermie reaction ceased the mixture wae 

stirred for two h., diluted with water, produot (III, R = CgH5CR2)filtered 

and criztalized from methanol, m.p. 152', 13.5 g; 82 % . 

All oompounde deecribed in this work have NMR epectra in agreement with 

their structure and correct elemental analyeie; their IR spectra shoved rather 

etrong abeorption band at 2230-2240 cm-' (-CR) contrary to the phenoxyaceto- 

nitrile and ite derivativee8. The nitrilea II - IV can be hydrolyeed in al- 

kaline medium with the formation of corresponding carboxylic acrid e.g. from 

IV cn = 2) 97 96, m.p. 109';(n = 5) 89 6, m.p. 76' . Partial hydrolyeie in 

acidic conditions leads to the formation of amides e.g. from II, B = C2H5, 

m.p. 118', R = C6R5CH2, m.p. 132'. 

Oxidation of nitriles II-IV with peraoetic acid or hydrogen peroxide leads 

to the formation of correeponding eulfonee, e.g. from III B = CH3, m.p. 105'; 

from IV n 0 2, m.p. 880; n = 5, m.p. 130'. 

Participation of eulfur d-orbital6 is critical for the possibility of per- 

forming such kind of alkylation. Phenoxyacetonitrile for example can not be 

succesfully alkylated nor in catalytic conditions, neither in the preeence of 

eodium amide in liquid ammonia. 
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