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At the end of 1974 Isagawa' reported that the generation of dicblorocarbene in 

atwo-phase system from chloroform and concentrated aqueous NaOH is effectively 

catalyzed by lxialkylamines. This result is very surprising since well known 

reactions of carbanions or halocarbenes generated in two-phase systems (aque- 

ous sodium hydroxide a8 a base)are catalyzed by tetraalkylammonium compounds 

due to the formation of the organic phase soluble ion-pairs :6: Cf2. It i8 

obvious that trialkylamines s.re completely unable to act in a similar manner. 

As a matter of fact the alkylation of phenylacetonitiile with n-butyl bromide 

in the presence of aqueous NaOH is strongly catalyzed by tetraalkylammonium 

salts (but not by tributylamine). Therefore looking for the explanation of a 

strong catalytic effect of trialkylamines on the generation of dichlorocarbe- 

ne, we should exclude the transport of 'CCl,, anions to the organic phase. 

Thus, the only organic entity able to be transported into the organic phase 

seems to be dichlorocarbene. On the phase botiary CHC13/NaOHaq, the abstra.c- 

tion of protons(as evidenced by fast isotopic exchange2b)and subsequent fa- 

mation of CC13 and dichlorocarbene does occur without any catalyst. The lat- 

ter is apparently unable to react with alkene on the phase boundary. Its hy- 

drolysis is also rather slow probably due to ths fact that it exists in the 

intimate neighbourhood with Cl' anions (which are accumulated on the phase 

* Reaction8 of Organic Anions, Part LXVI; Part LXV: M.M$cosza, B.Jerzak and 
M.Fedor;yfiaki, Roczniki Chem., in press. 

2119 



2120 NO. 25 

boundary). !Prialkylaminea being, by no means, stronger nucleophilea are appa- 

rently able to react with dichlorocarbene on the phase boundary giving an 

ammonium ylide which comes to the organic phase where the following tranefor- 

mations can proceed (Scheme I): a. the reverse dissociation of the ylide with 

the liberation of the dichlorocarbene, which is irreversibly consumed by the 

alkene; b. the acid-base equilibrium between the ylide and chloroform leading 

to the formation of the Ccl? anion and then :CC12 

Ch L3 + NaOHaq S Ccl; Ha+ + H20 Z NaCl + :CC12 + H20 

:CC12 + sNorg - +&12org 

a. S&EC12 F SN+ :cc12 gN+ 36 
Cl Cl 

b. 

_=bHC12 Ci + :CC12 = SN + CHC13 + 
36 
ci Cl 

If the first pathway is operative, in the organic phase one canexpectonly 

the presence of dichlorocarbene but not tricbloromethylanion. An electiophi- 

lit alkene, e.g. vinyl acetate should reacts with the former giving the ad- 

duct, 2,2-dichlorocyclopropylacetate. However the reaction with vinyl acetate 

yielded only 2,2,2&richloroiaopropyl acetate (yield 75 P). This result unam- 

bigously excludes the first pathway. The seme conclusion comes from the fact 

that a trialkylamins, wbsn usedin etoichometric amount to ohloroform, con- 

pletely inhibit- the formation of the dichlorocyclopropane from styrene, and 

considerably decreases the formation of the trichloromethyl derivative of vi- 

nyl acetate, thus the formation of the ylide cannot be reversible. 
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The farmation of CCL; (and tbsn :CC12) ae a remit of the equilibrium lb. ie 

quite possible if we consider better stabilization of the cerbanion with Cl 

then with &e eubstituente3. Thue, baeicity of Sk&l2 ehould be higher than 

that of Ccl? and the equilibrium b, would be ehifted to the right. Since di- 

rect obaervation of such equilibrium is very difficult we have found an in- 

direct proof that the reaction proceeds according to the pathway lb_. Phenyl- 

chlorocerbene generated by the thermal decomposition of phenylchlorcdiazirine5 

reacts with vinyl acetate in chloroform solution giving 2-phenyl-2-chlorocy- 

clopropylacetate; the acme reaction cerried out in the presence of triethyl- 

amine gave ae a main product 2,2,2-trichloroiaopropylacetate 

- /N 
‘c II 

Cl' 'N 
-,z>:+N2; 

%=cHmmx3 c a _lCH 
31 3 
ccl3 

z.: + cE2$xiCCCCE3 CHC13 

Ph 
+ cm3 z== ;CH-;f kl, - 

Cl 

Thus, phenylchlorocarbene does really react with tciaUprlamine giving a pro- 

duct of high baeicity, able to abstract a proton from chloroform. The conclu- 

sion that trialkylaminea catalyze the reactions of dichlorocarbene and tri- 
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chloromethylanion in the two-phase systems, aa shown on Scheme lb, ie there- 

fore strongly aupport8d. 

~ibutylamine in two-phase system catalyzes aleo very effectively the genera- 

tion of dibrczaocarbene, which adds'to alkenes giving dibromocyclopropans de- 

rivatives (e.g. from etyrene SS P, cyclohexmne 76 $, I-helsne61P. I-heptene 

67 %, I-octelle 75 %). These yields considerably exceed those obtained with 

tetraalkylammonium catalyets6 . The effective-86 of trialkylamine catalyeis 

in dibromocarbene generation allows one to prepare dibromocyclopropanes even 

from l-alkenea, which do not react when dibrcmocarberrs generation ie cataly- 

zed with tetraalkylammonium compounds. The detailed results will be published 

in near future. 
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