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CLAISEN AMINO REARRANGEMENT AS A METHOD FOR SYNTHESIS 

OF C-CYCLOALKENYLANILINES 

I. B. Abdrakhmanov, V. M. Sharafutdinov, 
and G. A. Tolstikov 

UDC 541.128.2:542.91:547.551.2 

The Claisen amino rearrangement, which proceeds with unusual ease when aniline is re- 
acted with 4-chloro-2-pentene, is autocatalytic and leads to C-alkylated compounds via the 
intermediate formation of the N-alkylated product [I]. 

We found that allylic cycloalkenyl chlorides, like 3-chlorocyclopentene and 3-chloro- 
cyclohexene, react in a similar manner with aromatic amines: 

NHo 

(lla-g) 

C l ~  NH2 
(Ia-g) 

(IHa, b, d-g) 

tl = H (a), 2-Me (b), 3-Me (c), 4-Me (d), 4-MeO (e), 2-C1 if), 2,4-M% (g). 
R' 

/ 

(iv) (v), (vi) 
~P, '=  2-cyclopenten-l-yl (V); 2-eyclohexen-l-yl (VI). 

The reaction was run in excess aniline, which serves as the solvent and ties up the 
liberated HCI as the hydrochloride. 

Based on the GLC analysis data, employing the N-alkylated products, the reaction begins 
with replacement of the H atom of the amine by the cycloalkenyl group. The formed N-alkyl- 
anilines are then selectively rearranged by the aniline hydrochloride to 2-(2-cycloalkenyl)- 
anilines. The process can be stopped at the step of forming the N-substituted product by 
adding triethylamine to the reaction mixture. In contrast to aromatic amines, the hydro- 
chlorides of aliphatic amines do not catalyze the rearrangement. 

The reaction proceeds at ~20~ and is accompanied by the evolution of heat. 3-Chloro- 
cyclopentene reacts so vigorously that quite strong cooling is necessary. The obtained 2- 
(2-cycloalkenyl)anilines can react anew with 3-chlorocyclopentene and 3-chlorocyclohexene to 
give the 2,6-disubstituted products: 

NH2 NH 2 
! R' R' I R' 

~ ' =  2-cyclopenten-l-yl(VII), 2-cyclohexen-l-yl (viii). 
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Synthesis of o-(2-Cycloalkenyl)anilines 
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lin " '~c~fo (p, mmHg) C I{ I N /VNH~,em- 

Alkylattng agent g--chlorocyclopentene 
t20 

140 

t40 

t40 

t40 

i40 

r t30 

(~v) 14o 

i] 78 
79 

3 1 {5 
3 7t 

31 58 

73 

80 

(Ia) 

(Ib) 

(Ic) 

(td) 

(Ie) 

(If) 

1t2-tt3(3) ,5850 83,08 8,06 8,68 

1t0-m(2)  ,57941 83,t0 I 8,68 ] 8.0t 

m-,t~(2) ,577~ 1 83~}8,68 18,ol 

t09-tt2(2) .,57681 83.3t .I 8,85 / 8A2 /   -nvl sT/s- 9 
13o-132(2) L~81q 76.10 1 7,93 / 7,83 

t2~-12~(~,) 1.~98 t 68.48 / 6,26 / 7,~6 
| 68,221 

t28-129,(2) [.57081 83,39.1 9.os | <53 

tt5-1"t7(t) i,5630] 83,34J 9A6 7,50 
/83.-7~-1"~,09 7,49 

Alkylating agent 3-chlomcyclohexene 
10 8t 

12 80 

12 60 

12 t 68 
lO 86 

iO 82 

f18-i20(2) 

t32- i36 (2) 

i20- t21 (i) 

t50-15t (1) 

t28-t30(t) 

t2f-t23(t) 

110-111(I) 

L5852 83, 

1,57701 83. 

1,5781/~ 

1,5796187 : 
1,59281 69 ~-~. 

t,5723 / 83-~.' 

t.5654 f 83 ~'. 

~3 1 8.52 17, 

~o t 9,~4 17, 

~;~/9.ol 17. 

~7 / 8.5o I6, 

lo / 6,72:1 6 

,7 .I 9,37 .I 6 

t9.1 9,23 .t 6 ~KI 9,-$g-l-g 
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3450, 3370 

3440, 3360 
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3470, 3380 

3470, 3380 

3420 (vNg) 

-t  3450, 3370 

I 3470, 3380 

f 3460, 3380 

;i {3450, 3370 

[__1 3480, 3400 

i '1 3410 (vNH) 

Together with the main product, namely the 2,6-di-(2-cycloalkenyl)aniline, a substantial 
amount of decomposition products is formed. 

The structure of the obtained compounds was proved by the spectra. The IR spectra of 
(II) and (III) have the absorption bands of a primary amino group (two broad bands in the 
3300-3500 cm -~ region). The PMR spectrum of (IIa) has five groups of signals: for the meth- 
ylene (1.60-2.20 ppm) and methine (3.58 ppm) protons, and the protons of the CH=CH bond 
(5.70 ppm), amino group (3.40 ppm), and aromatic ring. The latter give a complex multiplet 
in the 6.40-6.80 ppm region, which is characteristic for a strongly bonded ABCD system that 
describes the o-position of substituents. In addition, the position of the substituents in 
the ring is confirmed by the ~3C NMR spectrum of (IIa). This spectrum, with a broad-band 
suppression based on the protons, consists of ii signals, which are characteristic for com- 
pounds with an unsymmetrical arrangement of the substituents in the aromatic ring. The val- 
ues of the chemical shifts, calculated by the additive scheme, coincide satisfactorily with 
the experimental values in the case of the o-substituent. 

EXPERIMENTAL 

The IR spectra were obtained on a UR-20 spectrophotometer, the PMR spectra were obtained 
on a Tesla BS-487B instrument, and the 73C NMR spectra were obtained on a Bruker HX-90 in- 
strument, using HMDS as the internal standard. The GLC analysis was run on an LCM-7A chro- 
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matograph, using a 3 m • 4 mm column packed with SE-30 deposited on Chromaton N-AW-DMCS, in 
a helium stream (30 ml/min). The 3-chlorocyclopentene and 3-chlorocyclohexene were obtained 
by known procedures immediately before use. 

2-(2-Cyclopentenyl)aniline (IIa). With stirring and cooling with tap water, to 46.5 g 
(0.5 mole) of aniline was added in drops 10.2 g (0.I mole) of freshly prepared 3-chlorocyclo- 
pentene. Then the reaction mixture was kept for 2 h at 120 ~ , cooled, and the congealed mass 
was treated with alkali solution. The organic layer was separated and dried over KOH. The 
residue from distilling off the excess aniline was practically pure (IIa), which was addi- 
tionally purified by vacuum-distillation. Infrared spectrum (~, cm-1): 3450, 3370, 3060, 
2850, 1625, 1500, 1460, 1290, 760. PMR spectrum (in CC14, 6, ppm): 1.60-2.20 m (4H, 2-CH2), 
3.40 s (2H, NH2), 3.58 m (IH, CH), 5.70 m (2H, CH=CH), 6.40-6.80 m (4H, Ar). 13C NMR spec- 
trum (neat, 6, ppm): 31.2 (C5'), 47.2 (CI'), 116.0 (C6), 118.5 (C4), 127.1 (C2'), 127.6 
(C5'), 129.9 (C2'), 132.4 (C3), 133.6 (C3'), 144.6 (CI). 

Products (IIb-g) were obtained in a similar manner (Table i). 

2,6-Di(2-cyclopentenyl)aniline (vii). With stirring, to 47.7 g (0.3 mole) of (IIa) at 
20 ~ was added dropwise 10.2 g (0.i mole) of 3-chlorocyclopentene. The mixture was kept for 
3-4 h at 140 ~ . The reaction product was isolated the same as (IIa) to give 13.5 g (60%) of 
(VII), bp 155-158 ~ (imm), n2~ D 1.5672. Infrared spectrum (~, cm-1): 3480, 3390, 3060, 2860, 
1630, 1460, 760. PMR spectrum (6, ppm): 1.63-2.22 m (8H, 4-CH2), 3.22 m (2H, 2-CH), 3.50 s 
(2H, NH2), 5.68 m (4H, 2-CH=CH), 6.65 s (3H, Ar). Found: C 85.55; H 8.44; N 6.13%. C16H~gN. 
Calculated: C 85.33; H 8.44; N 6.22%. 

2-(2-Cyclohexenyl)aniline (IIIa). With stirring, to 46.5 g (0.5 mole) of aniline at 
20 ~ was added dropwise 11.6 g (0.i mole) of 3-chlorocyclohexene. Slight heating up was ob- 
served, and the mass congealed on cooling. The reaction mixture was heated for i0 h at 150 ~ . 
The reaction product was isolated the same as (IIa). Infrared spectrum (9, cm-1): 3450, 
3370, 3025, 2870, 1620, 1500, 1460, 1290, 760. PMR spectrum (6, ppm): 1.55-1.87 m (6H,3- 
CH2), 3.14 m (IH, CH), 3.34 s (2H, NH2), 5.62 m (2H, CH=CH), 6.36-6.85 m (4H, Ar). 

Compounds (IIIb, d-g) were obtained in a similar manner (see Table i). 

2,6-Di(2-cyclohexenyl)aniline (VIII). Obtained the same as (VII) from 52 g (0.3 mole) 
of (IIIa) and 11.6 g (0.i mole) of 3-chl0rocyclohexene. Yield of (VIII) 16.2 g (64%), bp 
168-170 ~ (i m m), n2~ 1.5779. Infrared spectrum (~, cm-*): 3460, 3370, 3025, 2860, 1620, 
1450, 750. PMR spectrum (6, ppm): 1.63-1.92 m (12H, 6-CH2), 3.22 s (2H, 2-CH), 3.54 s (2H, 
NH2), 5.65 m (4H, 2-CH=CH), 6.75 m (3H, Ar). Found: C 85.74; H 8.94; N 5.45%. C~sH23N. 
Calculated: C 85.49; H 9.09; N 5.53%. 

CONCLUSIONS 

The reaction of 3-chlorocycloalkenes with excess aromatic amine leads to o-(2-cyclo- 
alkenyl)-substituted aromatic amines. 
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