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It was shown that dialkylpropargyl/3-(p-chlorophenyl)-2,3-dichloroallyl/ammo- 
nium salts in an aqueous alkali medium undergo cyclization-dehydrochlorina- 
tion to give chlorine-containing benzisoindolinium salts. When the ammonium 
salt contains simultaneously 3-phenyl (or vinyl)propargyl and 3-(p-chloro- 
phenyl)-2,3-dichloroallyl groups~ only the latter enters into the cyclization 
as the diene fragment. 

It has been previously reported that quaternary ammonium salts that contain a 3-phenyl- 
2,3-dichloroallyl group along with groups of the propargyl type in the presence of aqueous 
alkali form chlorobenzisoindolinium salts in almost quantitative yields [2]. It was estab- 
lished that cyclization of the indicated salts precedes dehydrochlorination [3]. 

Continuing our research in this area we have observed that in an aqueous alkaline medi- 
um salts with a 3-(p-chlorophenyl)-2,3-dichloroallyl group quite smoothly undergo cycliza- 
tion-dehydrochlorination with the formation of benzisoindolinium salts with two chlorine 
atoms in the benzene rings. 

R' - R I Hc 
,e,~/"cH'C--CR' OH- + / C H 2 ~ c 1  §  C1 

cH.c=c--J/ \x..._ cx \ /~.~-,//q /J 

cl Cl H e 
I a-e II a-e 

I. lla~c,eR=CHs, b,d R=C~Hs; a,b R'=H,c,d RI=C2H~. e R'=CH=CH2 

It was established that when the quaternary ammonium salt contains 3-phenyl (or vinyl), 
propargyl and 3-(p-chlorophenyl)-2,3-dichloroallyl groups~ exclusively the latter enters in- 
to the cyclization as the diene fragment; this indicates its higher reactivity as compared 
with 3-phenyl (or vinyl) propargyl groups. 

The starting dialkyl(3-p-chlorophenyl)-2,3-dichloroallyl)amines were synthesized by 
chlorination of hydrochloric acid solutions of dialkyl(3-p-chlorophenyl)propargyl/amines. 
Starting salts Ia-e were obtained in quantitative yields by the reaction of the starting 
amines with the corresponding halides. Data pertaining to salts Ia-e and their cyclization- 
dehydrochlorination products Ila-e are presented in Tables 1 and 2. 

EXPERIMENTAL 

The IR spectra of KBr pellets or mineral oil suspensions of the compounds were obtained 
with a UR-20 spectrometer. The UV spectra of solutions in ethanol were recorded with a 
specord UV-vis spectrophotometer. The PMR spectra were obtained with a Perkin--Elmer RI2B 
spectrometer (60 MHz). The purity of the substances was established by GLC with an LKhM-72 
chromatograph with a i~5 m • 4 mm column packed with 5% OV-I impregnated with INERTON-Super 
(0.125-0.160) and helium as the carrier gas (50 ml/min) at 180~ as well as by TLC on 

*Communication 201 of the series "Research on amines and ammonium compounds." See [i] for 
Communication 197. 
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Silufol UV-254 in an n-butanol-ethanol-water-acetic acid system (10:2:1:5) with development 
by iodine vapors. 

Dimethyl[3-(p-chlorophenyl)-2~3-dichloroallyl]amine. Chlorination of a solution of 4 g 
(21 mmoles) of dimethyl[3-(p-chlorophenyl)propargyl]amine hydrochloride in 4 ml of 36% hydro- 
chloric acid and 5 ml of water with 2 g of chlorine gave 3.6 g (62%) of chromatographically 
pure dimethyl[3-(p-chlorophenyl)-2,3-dichloroallyl]amine with a GLC retention time of 7.5 
min, bp I09-II0~ (0.2 mmHg), and nD 2~ 1.5650. IR spectrum: 840 (p-substituted aromatic 
ring), 1600 (conjugated C=C), 3040, 3050, 3060 cm -I (aromatic ring C-H). Found, %: C 49.7; 
H 4.6; N 5.2. CIIHI2CI3N. Calculated, %: C 49.9; H 4.5; N 5.3. The picrate had mp 140~ 
(from ethanol). Found, %: N 11.4. CI?HIsCI3N40 ?. Calculated, %: N 11o4. 

Diethyl[3-(p-chlorophenyl)-2~3-dichloroallyl]amine. Chlorination of a solution of 15 g 
(68 mmoles) of diethyl[3-(p-chlorophenyl)propargyl]amine hydrochloride in 15 ml of 36% hydro- 
chloric acid and 15 ml of water with 6 g of chlorine gave 9.5 g (52%) of chromatographically 
pure diethyl[3-(p-chlorophenyl)-2,3-dichloroallyl]amine with GLC retention time of 8.2 min, 
bp 125-126~ (0.3mmHg), andnD 2~ 1.5500. IR spectrum: 830 (p-substituted aromatic ring), 
1600 (conjugated C=C), 3030, 3060 cm -l (aromatic ring C-H). Found, %: C 53.2; H 5.6; N 4.7. 
C13HI6CI3N. Calculated, %: C 53.3; H 5.5; N 4.8. The picrate had mp 94-95~ (from ethanol). 
Found, %: N 10.9. C19HIsCI3N40 ~. Calculated, %: N 10.7. 

General Method for the Cyclization of Salts I to Salts II. A 6-mmole sample of 2 N KOH 
solution was added to a solution of 5 mmoles of the starting salt, and the temperature of 
the reaction mixture rose from 25~ to 60~ as a result of spontaneous heating. The cyclic 
substances that crystallized when the mixtures were allowed to stand at room temperaturewere 
isolated in 70-93% yields by filtration, the amount of ionic halogen was determined by ti- 
tration of the aqueous solution. The products had the following Rf values: 0.58 (lla), 0.58 
(lib), 0.55 (llc), 0.61 (lid), and 0.50 (lie). PMIR spectrum of lla: 3.18 (6H, d, CH3), 
4.75 (4H, s, CH=), 7.22 (IH, dd, HA, J = 9.3, J = 2.0 Hz), 7.81 (IH, d, H B, J = 9.3 Hz), 
7.45 (IH, br, HD), 7.55 ppm (IH, d, HC, J = 2.0 Hz). 

i. 

2. 

3. 

LITERATURE CITED 

A. T. Babayan, Dzh. V. Grigoryan, A. Zh. Gevorkyan, and A. M. Poshotyan, Armyansk. 
Khim. Zh., 39, 310 (1986). 
A. T. Babaya~,E. O. Chukhadzhyan, El. O. Chukhadzhyan, and R. P. Babayan, Zh. Org. Khim., 
13, 518 (1977). 
A. V. Atomyan, E. O. Chukhadzhyan, and A. T'. Babayan, Armyansk. Khim. Zh., 37, 664 
(1984). 

1228 


