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Abstraot: Dihalonethanes react with carbon tetrachloride and alkenes 

in the CTP system affording gem-dichlorocyolopropanes. 

Alkali metal hydroxides, in the presence of a quaternary ammonium salt as 

a catalyst - oatalytio two-phase, CTP, system - are the most convenient for 

the deprotonation of haloforma and generation of dihalocarbenes2. On the 

other hand, very little is known about the applicability of this system for 

the generation of dihalomzthyl carbanions from the corresponding dihalometha- 

nes. To the best of our knowledge, the only informatIon deals with the H--D 

exchange in dichloroaethane, carried out in the presence of COPC. EaOD/D,O 

and tetrabutylazznonium hydrogen sulfate (TBAHSO4) as catalyst. 

We wish to report that dichloromethane (&) stirred with carbon tetrachlo- 

ride and alkene 2s_e(molar ratio 1.010.5rl.O), in the presence of 60% aq KOH 

and TBAHS04 (6 mole %), afforded gem-diohlorocyclopropanea 3a_e. Under these 

conditions, which were not optimized (r.t., 3h), the yields of 1 correspond 

to the nucrleophilicity of alkenes 1 (Scheme 1, Table). 

Scheme 1 R: ,R2 

CH2X2 + CC14 + R1R3,=CR2R4 $.$@$&$q R3 R4 

la, X=Cl 

lb, X=Br 
2a-e 

Cl Cl 

Reactions of & with hexachloroethane (HCE) and alkenes 2 under these condi- 

tions, resulted in the formation of 2 in lower yields. 
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Table. Preparation of gem-dichlorougolopropanes 2 

Ent- 
Y? 

g R' R2 R3 R4 

1 g Ye Me Me H 
.& 

lb 3a 
70 

- 98 
I 

2 2b Ph H Me H 
la 
lb 3b' 

60 
90 - 

3 g H H CcH2)4 
& 55b'C 
lb 

- 
22 

. 

- 92d 

4 2d Ph H H H 18 35 
lb 3d - 

5 28 Bu H H H la --& 28 
lb 88 - 

aThe yields of isolated, pure produots, oaluulated with regard to 

the molar ratio of & (or lb):CC14rZ=l.0r0.5:1.0 if otherwise not 

dicated; bWith la:HCE:&=1.0:0.5:1.0 the yield ie 23%; 'After 36h 
yield is 130%; qfter 16h the yield i;e 115%. 

CC14; 

in-' 

the 

After longer reaction time, the yields of products exceed 100% (e.g.&). This 

indicates that both 2 as well as aarbon tetraehloride are the source of rCC12. 

These results show that la ia deprotonated in the CTP sgstem.to its oarba- - 

nion, which enters the halogenophilic reaction4 with carbon tetrachlorlde af- 

fording chloroform and &13. &13 and chloroform after deprotonation, are the 

source of rCC12, which then adds to 2 giving the products 2 (Soheme 2). 

Soheme 2 

B- 
CH2C12= EHC12; gHC12 + CC1 4 

wCHC1 3 + cc1 3 

ZCl ==:CCl 
3 2 + cl-i rCC12 + p-2 

We have reoently ahown that carbon tetrachloride, when stirred in the 

CTP system with alkenes, affords 2. However, thLs reaction, carried out under 

the above mentioned conditiona , afforded 2 in low yields (e.g. 2, oa. 10%). 

Therefore, this alternative route of formatien of 2 is of little importance. 
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Recent investigations6 indicate that haloforms are efficiently halogenated by 

perhalomethanes or HCE in the CTP system, under sonication, generating 

which react with alkenes to give mixtures of gem-dihalocyclopropanes. 

It may have been expected that the reaction of dibroaomethane (lb)7 

carbon tetrachloride and 2 will afford gem-bromochlorocyalopropanea in 

species, 

with 

yields, perhaps contaminated with 2. However, much to our surprise, this re- 

action, carried out under the mentioned conditions, leads mainly to the forma- 

tion of 2, while the expected gem-bromochlorocyclopropanes are formed in yields 

not exceeding 0.5% (Scheme 1, Table). The reaction of I&, carbon tetrachloride 

and 2c, carried out under slightly different conditions (yield of 2 115%, 

Table) shows that :CC12 is generated from both, carbon tetrachloride as well as 

2. This requires J& to be transformed into bromodichloromethane and eBrC12, 

which is presumably the precursor of :CC12. In other words, the Br-Cl exchange 

has to take place in the bromine containing species. We noted that the reaction 

of dibromochloromethane with 2c and an equimolar amount of triethylbeazylammo- - 

nium chloride (TEBACl) as the source of lipophilic Cl- ions, afforded an in- 

creased amount of Jc, as compared to the reaction 

amount of TEBACl". 

Furthermore, equilibria between dihalocarbenes 

gested to exist in a mixture of haloforms 10911 or 

mixture’ 2 when these are stirred in 
In order to explain our results, 

tCBrC1 with Cl- is much faster than 

Scheme 3 

B- _ +CCl, 

carried out with a catalytic 

and halogen anions were sug- 

in a haloform-halide anion. 

the CTP system. 

we temporarily assume that the reaction of 

its addition to 2 (Scheme, 3). 

CH2Br2 
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VW& modified conditions, our method ia competitive in relation to other syn- 

theses of gem-dichlorocyclopropanes 13. Thus, la, stirred with an exoess of air- 

bon tetrachloride and & or 2o(& ,CC14:2 = 1.0~2.O:l.O) at 18-20% for 4h, 

affords ,& or 2 in yields of 86% and 80%, respeotively. 

The mechanism as well as preparative aspects 

sently investigated and will be reported in the 
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