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HIGHER ALKYLDIME THYLBEN ZYLAMMONIUM 

CHLORIDES (CATAMINE AB) AS AN EFFECTIVE PHASE 

TRANSFER CATALYST 

IN THE DIHALOCYCLOPROPANATION OF OLEFINS 

t~. S .  A g a v e l y a n  a n d  O.  M. N e f e d o v  UDC 541.128 : 542.91 : 547.512 : 
547.313 

Tr i e thy lbenzy lammonium and n -hexadecy l t r ime thy lammonium chlor ides  a re  the mos t  common phase  
t r a n s f e r  ca ta lys t s  in the genera t ion of d ihalocarbenes  f rom ha lo fo rms  by the action of alkal i  in two-phase  s y s -  
t ems  [1, 2]. 

We have shown the high eff ic iency of a technical  mix tu re  of h igher  a lky ld imethylbenzylammonium chlo-  
r ides  with alkyl groups containing f r o m  10 to 18 carbon a toms  (catamine AB) as a ca ta lys t  for  the dihalo-  
methylenat ion of unsa tura ted  compounds by CHC13 and CHBr 3 in a two-phase  sy s t em.  We should note that ca t a -  
mine AB was used by Kurginyan [3] for  the p r e p a r a t i o n  of unsa tura ted  chlor ides  by the dehydrochlor inat ion of 
polychlo rohydroca rbons .  

The exper imen t s  w e r e  c a r r i e d  out at about 40~ usual ly  by the addition of excess  ha loform to a mix tu re  
of 50% aq. NaOH, unsatura ted  accep to r  (1-hexene, cyclohexene,  c i s , c i s , l - 5 - c y c l o o c a d i e n e ,  allyl  chlor ide and 
al lyl  bromide)  and the ca ta lys t  in 2-4 : 5 : 1 : 0.02 mole  ra t io .  When 0.1-0.2 mole  olefin was used, the react ions  
w e r e  comple ted  in 40-60 min and v i r tua l ly  unaccompanied by the fo rmat ion  of s ide -produc t s  (the yields of the 
cor responding  gem-d iha locyc lopropanes  w e r e  up to 95%). 

x x ~ /  cHx~. aq. Na0H ,,.~ 
) .  

X = C1, Br. 

It  is in te res t ing  that  the yields of 7 ,7 -d iha lonorcaranes  in the case  of cyclohexene i nc rea se  signif icantly 
upon the addition of an apolar  apro t ic  solvent (hexane), while the re  is v i r tua l ly  no such effect  in the case  of 1-  
hexene.  

The dichloromethylenat ion of 1 ,5-cyclooctadiene  gives a ,,~ 50% total  yield of a mix tu re  of monoadduct (D 
and diadduct (II) in about 2 : 5 mole  rat io .  G a s - l i q u i d  ch roma tog raphy  indicated that the s ame  rat io  is found 10 
min a f t e r  the onset of ch lo ro fo rm addition. 

c1 c1 c1 
oriel,, aq. Na0H) ~- / \ 1  ~/\ 

catamine AB C1 C1 "-- - /  CI 
(I) (II) 

In the case  of allyl  hal ides  also having two reac t ion  s i tes ,  the yields of the cor responding  ha lomethy l -  
gem-d iha locya lopropanes  (III) and (IV) do not exceed  40-45%. The combined addition of allyl chloride and chloro-  
f o r m  to NaOH and ca tamine  AB gave be t te r  r esu l t s  than the usual o r d e r  for  the mixing of the reagen ts .  In ad- 
dition, in the case  of allyl b romide  with CHCI3, the aIlylic bromine  is exchanged by chlor ine with the fo rmat ion  
of ch loromethyl  analog (IIh along with b romomethy l -gem-d i ch lo rocyc lop ropane  (IV). 

CH2=CHCH~CI 
cHcl~, aq. Na0K C1 C1 

cammine AB (III) - - C H ~ C I  
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CH2=CHCH2Br 

CHCl3, aq. NaOH C1 C1 
> ~ /  +(IH) 

catamine AB (IV) CH2Br 

We should note that the use of catamine AB often gives higher yields of the products of gem-dihalo- 
methylenation of unsaturated compounds than other similar phase t ransfer  catalysts.  Thus, the adduct of CC12 
to 1-hexene was preparat ively isolated in 73% yield as compared to a 60% yield obtained using tr icaprylmethyl-  
ammonium chloride [1]. The yield of 7,7-dibromonorcarane using catamine AB was 90% as compared to 72- 
76% yields obtained using other catalysts [1 ]. 

The puri ty and structure of the gem-dihalocyclopropanes obtained were established by gas- l iquid chro- 
matography, elemental analysis and IR and PMR spectroscopy using reference samples. 

EXPERIMENTAL 

The starting haloforms and unsaturated compounds were freshly distilled technical samples. Catamine 
AB is a technical product in the form of a 50% aqueous solution (TU 6-01-816-75). 

The gas-liquid chromatographic analysis was carried out at I00-200~ on an LKhM-72 chromatograph 
using a 150 x 0.3 cm column packed with 5% silicone SE-30 on Celite 545 and 3% OV-17 on Chromatone N. The 
helium gas carrier flow rate was 40-45 ml/min. The 111 spectra were taken neat on a UR-20 spectrometer. 

The PMR spectra were taken on a Tesla BS-467 spectrometer at 60 MHz for solutions in CCI 4 with TMS as the 
internal standard. 

7,7-Dichloronorcarane. A sample of 47.8 g (0.4 mole) CHCI 3 was addedover 50 min to a stirred mixture 
of 8.2 g (0.1 mole) cyclohexene, 40 ml 50% aq. NaOH, 2 g catamine AB (as a 50% aqueous solution) and 20 ml 
hexane at 36-40~ Then, 0.5 liter water and I00 ml ether were added and the layers were separated. The 
organic layer was combined two 100-ml ethereal extracts of the aqueous layer, dried over MgSO4, evaporated 
and distilled to give 15.8 g (95%7 dichloronorcarane with bp 40-41~ (2 ram) nD 20 1.5040 [4]. 

Under the same conditions but in the absence of hexane, the yield of dichloronorcarane was 78%, while 
the yield with hexane and a double amount of NaOH was 75%. 

7,7-Dibromonorcarane was obtained by analogy to the previous experiment at 40-42~ The yield was 
23 g (90%), bp 84-85~ (3 ram), nD2~ 1.56.12 [4] (the yield in the absence of hexane was only 42%). 

l-Butyl-2,2-dichlorocyclopropane was obtained by an analogous procedure. The yield was 14 g (73%7, bp 
76-77~ (25 mm), nD 20 1.4525 [4] (the yield in the absence of hexane was 70%7. 

2,2-Dichloro-l--chloromethylcyelopropane (III) was obtained analogously from 0.2 mole allyl chloride, 0.4 
mole CHCI3, 1 mole NaOH and 2 g catamine AB (without hexane) to give 6.4 g product (20%7, bp 52~ (20 ram), 
nD2~ 1.4865 [5]. The combined addition of CHCI 3 and allyl chloride to a mixture of the other reagents under the 
same conditions gave 11.5 g (36%) (IT[). 

2,2-Dichloro-l-bromomethylcyclopropane (IV) was obtained by the addition of 0.2 mole over 40 rain at 
36-40~ to a mixture of 0.I mole allyl bromide, 0.5 mole NaOH and 2 g catamine AB. Stirring for 4 h at 40-42~ 
gave 8.5 g of a mixture of (Ill) and (IV) with bp 35-40~ (3 mm) in I0 and 32% yields, respectively. Redistillation 
gave (IV) in 95% purity, bp 72-74~ (20 mm), nD 2~ 1.5143 [5]. 

9,9-Dichlorobicyclo[6.1.0]non-4-ene (I) and 5,5,10,10-tetrachlorotricyclo[7.1.0.01,8]decane (II). A sample 
of 47.8 g (0.4 mole) CHCI 3 was added over 1 h to a mixture of 10.8 g (0.I mole) 1,5-eyclooctadiene-,~0 m! 50% 
aq. NaOH, 2 g catamine AB and 20 ml hexane at 36-44~ and stirred for an additional 1 h at 40-42~ The mix- 
ture was cooled to N 20oc and l liter water was added. The crystalline precipitate of (I"[) was filtered off. The 
filtrate was extracted with two 100-ml portions of ether. The ethereal extracts were combined with the crystals 
and maintained for 24 h at 0-5~ to give I0 g (36%) (II), mp 174-176~ (from methanol) [6]. Distillation of the 
mother liquor gave 3 g (15%7 (It, bp 95-96~ (4 ram), nD 2~ 1.5225 [6]. 

C O N C L U S I O N S  

A technical mixture of higher alkyldimethylbenzylammonium chlorides (eatamine AB) has been proposed 
as an efficient catalyst for the dihatomethylenation of unsaturated compounds by haloforms in two-phase sys-  
tems. 
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C - A L K Y L A T I O N  O F  3 - M E T E Y L - I - P H E N Y L - 5 - P Y R A Z O L O N E  

BY H E X A F L U O R O A C E T O N E  AND I T S  I M I N E S  

N .  D.  C h k a n i k o v ,  V.  L .  V e r s h i n i n ,  UDC 66.095.253:547.775: 
A.  F .  K o l o m i e t s ,  a n d  A.  V.  F o k i n  547.446.5 

Some aromat ic  amines and he te roa romat i c  compounds reac t  in the absence of catalyst  with hexaf luoro-  
acetone [1-5] and its imines [6-8] to form C-alkylation products .  In the p resen t  work, resul ts  are  given for a 
study of the react ions  of hexaf luoroacetone and its imines with 3 -me thy l - l -pheny l -5 -py razo lone  (I). 

Pyrazo lone  (I) r eac t s  with hexaf luoroacetone quanti tat ively to give 4 - (e -hydroxyhexaf luoro i sopropyl ) -3 -  
methyl -  1-phenyl-  5-pyr  azolone (II). 

CFa CFa 
CH~ "NJ CHa 

- /  (CF~)2C=O / ~ 4  a /  
f !NH > HO | INH 

o f \ N /  OJK'N~ 
j l 

4" 
(I) (II) 

Thus,  the alkylation is d i rec ted  toward the site of maximum elec t ron  density in (I) [9]. 

Pyrazo lone  (B reac ts  analogously at 20~ with the t r i f luoroace ty l imine  (IIIa) and benzenesulfonylimine 
(IIIb) of hexaf luoroacetone.  Imine (IRa) was found to be more  active than (IIIb), which was noted prev ious ly  in 
react ions  with indole [7]. The only react ion products  were  pyrazolones  (IVa) and (IVb) which are  the products  
of C4-alkylation. Eexaf luoroacetone imine (IIIc), whose e lec t rophi l ic i ty  is much less than that for  N-acyl  de- 
r ivat ives  (IIIa) and (IIIb), reac ts  with (I) at 120~ to give 4 - (e -aminohexaf luoro i sopropy l ) -3 -methy l -4 -pheny l -5 -  
pyrazolone  (IVc) in 68%. Pyrazo lone  (IIIc) was obtained also by heating t r t f luoroaee ty l  derivat ive (IVa) in a 
w a t e r - e t h a n o l  solution of NaPE at reflux.  

(CF3)2C=Ntl 
(I) > 

(Irla--c) 

CFa CFa 
~,./ CHa 

RH~ ] rNu 
o f l \ N S  

! 
2,/~\6" 

4' (IVa--c) 

R=CFBCO (Ilia), (IVa); R=C~HaSO2 (Illb), (IVb); R = H  (IIlc), (IVe). 

The s t ruc tu res  of (II) and (IVa)-(IVc) were  establ ished using laC and I~F NMR spec t roscopy (Table 1) PMR 
spec t roscopy  (Experimental)  and e lementa l  analysis (Table 2). The multiplicity of the signals in the EMR spec-  
i r a  indicate the C4-substitution of 3 -me thy l - l - pheny l -5 -py razo lone  (I). 
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