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AN UNUSUAL CHEMOSELECTIVITY IN COBALT(I1) CHLORIDE CATALYSED 
CLEAVAGE OF OXIRANES WITH ANILINES: A HIGHLY REGIOSELECTIVE 
SYNTHESIS OF s-AMINO ALCOHOLS 
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Cobalt(I1) chloride catalyses the regioselectlve cleavage of 
with aniline6 and p-methoxyanlline.to the corresponding 6 -amino 

alcohols In excellent yields. Benzyllc and aliphatlc amlnes do not react 
under these conditions. 

B-Amino alcohols are pharmaceutically important organic compounds and lately 

their synthesis has attracted the attention of organic chemist. The most straight- 

forward route. to g-amino alcohols involves the regloselective ring opening of 0x1: 

ranes 1 with excess amines at elevated temperature. However, recently metal amides 

have been employed* for such a transformation although a prior conversion of amines 

to metal amides certainly poses some restriction in terms of the utility of this 

reaction on a large scale. In an attempt to perform this reaction without the man- 

datory conversion of amines to metal ar.ldes, we explored the possibility of metal 

catalysed opening of oxiranes with amines. To our surprise we found that Cobalt(I1) 

chloride smoothly catalyses the opening of oxiranes wrth aniline6 but It falls to 

do so with benzylic and allphatic amines. A .prellminary account of these findings 

are given below: 

Oxiranes (10 mmol), aniline or p-methoxyaniline (10 mrnol) is added to a stirred 

solution of anhydrous Cobalt(I1) chloride '(2 30 mg) in dry acetonitrile and the result- 

ing mixture is stirred under nitrogen at ambient temperature for 4-8 hours. Acetonl- 

trlle Is removed under vacuum and the residue taken into ether and the ether lay,er is 

washed with saturated solution of sodium bicarbonate and water. Drying (MgSO&) and 

evaporation gave a semi-solid which on purification by column chromatography (Si02) 

yielded the 6-aminoalcohols. The results are compiled in table. This reaction is 

highly regloselectlve as only one regioisomer Is obtained Fn 211 the reactions. 

p-Methoxyanlline reacts faster than aniline and no cleavage of cxrranes Is observed 

with benzylamine, n-propylamine, iscbutylamine and p-nitroanlline even after 211 hours 

(table, entry 1 and 2). This unusual chemoselectivity of oxiranes with aniline (a 

less reactive amine compared to aliphatic amines) can not be explained by usual Ionic 

process., however this can be accounted for if we Invoke a electron transfer process. 

Thus one electron transfer from aniline to Cobalt(II) complex will lead to the forma- 

tion of anlliniumradicalcation (,A)3 and Cobalt(I) species (Scheme). The radical 

cation (A) will loose a proton to give anilinlum radical (B). Cobalt(I) species formed 

during this process will open the oxlrane in presence of a proton to yield a Cobelt(III) 

oxirane complex (C), which can undergo a homolytlc (SH2) type of displacement by 
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Table: Cobalt(X) chloride catalysed cleavage 
of oxlranes with aniline6 

Entry R R1 Product;R2.(Yleld J)1g2*3 

1. C2H5 H C6H5(69&;P -OMe-CgHj, (67)2&; 

-CH,C~H~(O)~~;~-NO~-C~HI!(O)~; 

C3f17(0)g; C4Hg(trace)2f; 

2. 'gH5 H C6";(72&; p-O%k-C&,(83)2h; 

CgH5-CH2(0)2i;C3H;(O) 3; 

3. CH2-Cl H C6H5(7?)2k;p-OMeCgH4(70);1; 

4. C6H5-0-CH2 H C6H5(60)c;p-oMeC6H4(65)c; 

5. -(CH2)4- C6H5(73&P-oMeC6H4(64)21 

1) Yield of the isolated products; 2) All the 
compounds were properly characterised by IR and 
1~ NMR spectra and the 1~ NMR of crude did not 
indicate the presence of other regioisomer in 
all the reactions; 3) All the products (barring 
compounds 2m and 2n) were semi-solid at ambient 
temperature. 

ArN% +cop B [A~NH# + co’ 
(A) 

(A) + ArkH +H* 

(8) 
Scheme 
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radical (B) to give the observed pro- 

duct (2) and Cobalt(X) complex. The 

support for this proposed mechanism 

can be obtained from the observation 

that this reaction is highly stereo- 

selective and this stereoselectivity 

can only be explained If the oxlrane 

is attacked by the "supernucleophillc" 

Cobalt(I) in an SN2 manner. The op- 

ening of oxiranes with Cobalt(I) spe- 

cies is very well.precedented' in 

literature. Also, the chemoselective :, 
nature of this reaction suggests the 

possibility of a electron transfer 

as a anilinlum radical cation will be 

more stable than the radical cation 

derived from a allphatic or benzylic 

amine. Irrespective of the mechanism, 

the Cobalt(X) chloride catalysed 

opening of oxiranes with anilines 

offers a very kfficient route to 

e-aminoalcohols. 
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