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Summary 

Several but-3-enyl and allylcobaloximes react regiospecifically with N-chloro-N- 
methyl sulphonamides to give N-cyclopropylcarbinyl- or rearranged N-allyl-N- 
methyl sulphonamides, by a process which is believed to take place by the attack of 
an N-centred radical at the terminal unsaturated carbon of the organic ligand, with 
displacement of cobaloxime(I1). In contrast, N-bromoacetamide and several other 
N-halogenoimides react regiospecifically to give the cyclopropylcarbinyl halide or 
the rearranged ally1 halide by a process in which a halogen-containing free radical 
species attacks the terminal unsaturated carbon of the organocobaloxime. 

Organic N-halogen0 compounds have been used as halogenating agents for many 
years [2]. Mechanistic studies have suggested several reaction paths including (a) the 
direct reaction of the N-halogen0 compound acting as an electrophile, (b) the 
N-halogen0 compound acting as a source of molecular halogen which then acts as 
an electrophile or as a free radical reagent. and (c) a free-radical chain process in 
which the N-halogen0 compound is a direct participant. 

* For part XI see ref. 1 

0022-328X/X7/$03.50 c 1987 Elsevier Sequoia S.A 



Results 



283 

- 

Co(dmgH)zpy f i - 

Y- 
+ Co(dmgH)zPY 

\ 

X 

An . Co(dmgH)nPy + X - + Co(dmgHJzpy 

X 

( X = C,,C CHBrCN ArSO> , RSO, .etc. I 

- 

CO(dmgH)pPy + ArSBr - 

‘(‘ 

\ + BrCo ( dmgH )>py 

SAr 

(1 1 

(2) 

(31 

(4) 

(l.R’=R*=H, 

2,R’rMe. R’= H ; 
3. R’z R2= Me, 

4,R’rPh,R’=H. 

5,R;Me: 

6,RzPh ) 

C 7, R’= R*= H R = MC , (11.R’=R2zH: 

8, R’z R = Me, R2= H 12, R1= Me, R2 = H , 
9.R’=R2=R= Me. 13, R1= R2= Me ; 

10.R’~Ph.R2~H.R~M~, ,4,R’zPh.R2=H I 
15. R’=R2= H , R = Ph ) 

Co(dmgH)zpY + RSOZN(M.?)CL - Me-‘x + ‘:lRx 

R’ 

(5) 

(16, R’ z Me , (18 , R r R’ : Me ( 20 R1 q Me, 

17,R’zH ) 19, R = Ph R’ q Me) 21,R’zH) 

MeCH=C=CHCo(dmgH)2py + MeS02N(Me)CL _ MeS02N(Me)CH(MelC ECH (6) 

(22) (23) 

formed. The following reactions were thus studied in less detail. The reaction of 
cobaloxime 16 with IV-bromosuccinimide, N-chlorosuccinimide, or N-chlorosac- 
charin (32) at 0 o C in methylene chloride was exothermic and gave substantial yields 
of the halogenomethylcyclopropane. Benzylcobaloximes reacted similarly to give the 

benzyl halide. 
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Reurtlon oj‘ act-I -ene with X-htwmoacetumide 
In the absence of light act-l-ene (0.5 ?W) reacted very Jowly during 72 h Gth 

N-bromoacetamide (1 M) to give a good yield of 1.2-dibromoc,ctane. When the 
same reaction was carried out in the presence of a trace of s-hut~lcnb‘llo~ilne (0.3 
tnol5) the reaction was 3V$ complete within 5 min. and l., 7-(iibr(,r11(,(,ctane ‘1\ 3s 
isolated in 92% yield after only 1 h. 

Discussion 

The reactions of the N-chlorosulphonamides with allyl- and but-i-en)I-cobalo- 
ximes follow a pattern directly analogous to those shown in the corresponding 
reactions of C-halogeno and S-halogeno compounds [3]. The regiospecific formation 
of the N-ally1 and .~-cycloprop~lcarbinyl sulphonamides 7--10, IS. 18 and 19. is 
indicative of the direct attack of the Y-centred free radical 33 6~n the terminal 
unsaturated carbon of the organic ligand (eqs. 10 or 11). Abstraction of the chlorine 
atom from the N-chloro sulphonamide by cobaloxime(1 I) (eq. I?) 151 thus regener- 
ates the N-centred radical 33 and provides the second of two chain-pn’pagating 
reactions. The process is probably readily initiated by adventitious cnbalo~ime(Il). a 
free radical which neither dimerises nor disproportionate4. tvhich ib tlsu,~lI~ prewnt 
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in other than fresh solutions of very pure organocobaloximes, or which will be 
formed after a few moments by trace homolysis of the carbon-cobalt bond. 

It is clear that the N-organ0 sulphonamides are not formed by the attack of 
organic radicals on the N-chloro sulphonamide. Such a process would undoubtedly 
give non-regiospecific organic chlorides which are not observed. It is also unlikely 
that the N-chloro sulphonamide can react as an N-centred electrophile, because the 
electrophilic centre of such species is generally the halogen atom. Indeed, the 
regiospecific formation, as by-products in some cases, and as the major product 
from but-3-enylcobaloxime, of regiospecific organic chlorides is indicative of a 
process in which the chlorine centre of the N-chloro sulphonamide, or some 
chlorine-containing species derived from it, attacks directly at the terminal un- 
saturated carbon of the organocobaloxime substrate: a process closely related to the 
bromination reactions described below. 

The reactions of but-2-enyl and but-3-enylcobaloximes with N-bromoacetamide 
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CH,), 4.6 (s, NH)) and N-methyl-4-toluene sulphonamide were prepared by the 
reaction of methanesulphonyl chloride and 4-toluenesulphonyl bromide with an 
excess of an aqueous solution of methylamine. N-Bromoacetamide, N-chlorosac- 
charin, N-chloro-N-methylmethane sulphonamide (‘H NMR spectrum S 3.1 (s, 
CH,), 3.2 (s, CH,)) and N-chloro-N-methyl-4-toluene sulphonamide were prepared 
by reaction of the appropriate halogen with an aqueous solution of the sodium salt 
of the substituted parent amide or sulphonamide. Allyl- [S], but-2-enyl- [8], but-3- 

enyl- [9], 3-methylbut-3-enyl- [9], 3-methylbut-2-enyl- [S]. buta-1,2-dienyl- [lo], 
4-methyl-pent-4-enyl- [lo], and butyl-cobaloximes were prepared by methods de- 
scribed previously. 

Reactions with N-chloro-N-methyl sulphonamides 

In a typical reaction a solution of 3-methylbut-3-enylcobaloxime (440 mg, 1.01 
mmol) and N-chloro-N-methylmethane sulphonamide (290 mg, 2.02 mmol) in 
methylene chloride (20 ml) was allowed to stand for 50 min. The solvent was 
partially evaporated and the residue was chromatographed on silica gel (Malinkcrodt 
CC4), eluting successively with pentane, methylene chloride and ethyl acetate 
mixtures to give sequentially l-methylchloromethylcyclopropane, N-(I-methyl- 
cyclopropylcarhinyl)-N-methylmethane sulphonamide (65 mg, 36%; Mass spectrum 
m/e 177.0823. C,H,,NO,S talc. 177.0823. ‘H NMR spectrum 6 0.39 (m, 4H), 1.12 
(s, CH,), 1.61 (s, CH,), 2.78 (s, CH,), 2.91 (s, CH,). 13C NMR spectrum 6 11.06 
(2CH,), 20.9, 34.9, 35.7, 58.2 (CH,N)), and chlorocobaloxime. Similarly prepared 
were (in order: from parent cobaloxime/reagent; product) from 3-methylbut-3-en- 
ylcobaloxime/N-chloro-N-methyl-4-toluene sulphonamide; N-(1 -methylcyclopro- 

pylcarhinyl)-N-methyl-4-toluene sulphonamide (53%; Mass spectrum m/e 253.1128. 
C,,H,,NO,S talc 253.1121. ‘H NMR spectrum 6 0.30 (m, 4H), 1.08 (s. 3H), 2.39 (s, 
3H), 2.72 (s, 3H), 2.80 (s, 2H), 7.24 and 7.60 (m, C,H,). r3C NMR spectrum 13 11.6 
(2C), 13.7, 20.9 (CH,), 31.5 (CH,), 34.8 (CH,), 58.2 (CH,), 127.4, 129.6, 135.0, 
143.1 (aromatics)). From allylcobaloxime/N-chloro-N-methylmethanesulphonyl 
chloride; N-allyl-N-methylmethane sulphonamide (57%; Mass spectrum m/e 
149.0503. C,H,,NO,S talc 149.0510. ‘H NMR spectrum 6 2.83 (2 X CH,), 3.78 (d, 
2H), 5.28 (d: H,.,, J 9.6 Hz), 5.30 (d, H,,,,,, J 16.8 Hz), 5.83 (m, 1H); 13C NMR 
spectrum 6 34.2 (CH,), 36.3 (CH,), 52.8 (CH,), 119.2 (:CH,), 132.4 (:CH)). From 
allylcobaloxime/N-chloro-N-methyl-4-toluene sulphonamide; N-allyl-N-methyl-4- 

toluene sulphonamide, (60%. Mass spectrum 225.0823. C,,H,SNO,S talc 225.0823. 
i3C NMR spectrum S 21.4 (CH,); 34.2 (CH,), 53.0 (CH,), 118.9 (:CH,), 132.6 
(:CH), 127.5, 129.6, 134.7, 143.3 ( aromatics)). From but-2-enylcobaloxime/N- 
chloro-N-methylmethane sulphonamide, N-(1 -methylallyl)-N-methylmethane sulphon- 
amide (50%. Found: C, 43.7; H, 8.01; N, 8.8; S, 19.0. C,H,,NO,S talc.: C, 44.15; 
H, 8.0; N, 8.6; S, 19.6%. ‘H NMR spectrum 6 1.32 (d, 3H), 2.72 (s, 3H), 2.82 (s, 
3H), 5.23 (m, CH,), 5.85 (m, 1H)). From cinnamylcobaloxime/N-chloro-N-methyl- 
methane sulphonamide; N-(1 -phenylallyl)-N-methylmethane sulphonamide (40%. 

Found: C, 58.4; H, 7.7; N, 6.1; S, 13.6. C,,H,,NO,S talc: C, 58.6; H, 6.7; N, 6.2; S, 
14.2%. ‘H NMR spectrum 6 2.64 (s, 3H), 2.75 (s, 3H), 5.38 (m, 2H), 5.55 (d, lH), 
6.05 (m, lH), ca. 7.3 (m, Ph)). From 3-methylbut-2-enylcobaloxime/N-chloro-N- 
methylmethanesulphonamide; N-(l,l-dimethylallyl)N-methylmethane sulphonamide 

(‘H NMR spectrum 6 1.44 (s, 6H), 2.09 (s. 3H), 2.16 (s, 3H), 5.25 (m, 2H), 6.14 (q, 
1H)). From buta-l,2-dienylcobaloxime/N-chloro-N-methylmethane sulphonamide; 
N-(1 -methylprop-2-ynyl)-N-methylmethane sulphonamide (18%); Separated by HPLC 




