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We have recently reported' that the stereoahemlaal aour8e of the Derzene 

condensation of phenylahloroacetonitrile with benzaldehyde carried out in the 

preeenae of aqueous 8Odi.m hydroxide solution and a cafaly8t, a tetraall@- 

ammonium (TAA) 881t (80 called catelytia tUO-phase, CTP 8y8tem2), i8 changed 

aonaiderably in favour of the fornation of als-2,3-diphenyl@yaldonitrile, 

when the oataly8t is absent. This phenumenon is due to the fact that in ab- 

8enae of the catalyst, the whole multietep proceee take8 place at the phme 

boundary, whereas the aatalytia reaction ocaure8 inside the organia phase. It 

he8 been found reaently that numerou8 aplopropane derivatives aan be grepnred 

effialently In CTP 

alkenee3. 

Here we would 

the ertereochemical 

8yetem via addition of 2-haloaarbanione to eleatiophilic 

like to report that interfacial phenomena affeat strongly 

aotuwe of the formation of dlcy8noayalopiroparw, deriVatiVe8 

in reaction of 2-ahloroalkanenitrile8 with l-cyanoalkene8 carried out in the 

tW+phaBe Sy8t@ll? The aia to tran8 ratio of the pmducte depend8 whether the 

catalyet (a TU 8alt) ie pre8ent or not, a8 8homn in the table. 

x Reactions of 
-skarey&Bka, 

OrganiaAnion8, 
Poli8h J.chem., 

Part XCII; Part XCI: Y.Jaudoeiuk and I.XUotek- 
in pEe88. 

541 



542 No. 6 

Tab10 

a2 

Cl 

H 
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‘SH5% 

with eat. I ritheut aat. 

5Qr46 - 9387 - 

60 : 40 51 : 49 93 : 7 90 : 10 

49 : 51 76:24 

48:s 53 : 47 - 79 : 21 

48 :% - 6or2f.l 

The result8 and the diotlnot regularltieo are rationallwd ar follow. 

In the aatalytla reaatloa the latemediate 2-ahloroaarbaniona 1 md 4-ahloro- 

carbanione 2 (eee eaheme) are acaompanled by the WA oation, and are located 

InrIde the organIs phase. Inthew caeee the aieto traneratlo ofdlfpno- 

cyclopropanee~aml~ie alow to 1, hen00 one oanamaum that the free ener- 

glee of the transition &ate8 2 and f are roe&Q equal. 

On the other hand, In the absence oi the catalyst, both these interme- 

diate aarbanlone are loaated in the interfaaial region. In this rltuatlon In 

the tramaitlon l tate 4, there ere Interactlone 0r tw Oyan0 group8 and the 

leaving ehloro aubstltuent with alkali metal aatlona loaated at the phan 

boundary. In the traneitlon state 2, mu& interaetlone are aonelderably hln- 

dered by the trana mutual loaatlon of the ayano group8 and the hydroghoblo 

eubrtltuente R' (no oaheme). Per theee reaeoae, the traneition rtate f 18 

additlorvlly &ablllsed ae wmpared to the tranaitlon &ate 2, and aa a result 

the predominant formation of the ala lmmero of the diayanoaycloproBane derl- 

vatlveo 1 is obwmved. 



NO. 6 

!me different stereochemical aegcee of lhe foraatlon of diapulocyolo- 

gwopanea in the two-phase sptem in the p~eeence and abmnce of the catalyst, 

and sirilar phenomena in the case of the Dursena condeneation’, ean som as 

a direct independent piece of evldenee that aarbamiona are indeed formed and 

react at the phase boundary. These roeultr, give a strong *upport for the me- 

chanirtle picture of reactions of carbaaione in the two-phase oyetem we have 

pewnted in our eerllor paperrap5. 
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