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Some of the conipounds prepared in this way had 
antifibrillant activity. An optinium effect was ex- 
perienced when n 2 3 and S R 2  = S(CH2), where 
y = 4, 5 ,  6, or 7. In  the case of quaternary salts the 
activity was lower or eventually absent (see Tables 
I and 11). 

Experimental 

A. N-( 8-Heptamethyleniminoethy1)phthaIimide Hydrochlo- 
ride (7).-A solution of S-(P-bromoethy1)pht'halimide (254 g., 
1 mole) in benzene (2000 ml.) was treated with heptamethylen- 
imine (228 g., 2 moles) and refluxed 2 hr. The precipitated 
heptamethylenimirie hydrobromide was separated by filtration, 
the filtrate was evaporated in vacuo on a water bath, and the 
residue was dissolved in a mixture of ethanol and ether. After 
clearing the solution with charcoal and acidifying the liquid, 
the precipitated crystals were filtered and recrystallized from 
ethanol; yield 257.75 g. (SO%), m.p. 214-216". 

Anal. Calcd. for C17Ha2N202.HC1: CI, 10.98; N, 8.6s. 
Found: C1, 10.87; X, 8.65. 

B. N-(p-Aminoethy1)heptamethylenimine.-N-(P-Hepta- 
methyleniminoethy1)phthalimide (70 g., 0.244 mole) was re- 
fluxed 6 hr. with 12 S HC1 (150 ml.). On cooling, phthalic 
aciid precipitated from the reaction mixture; it was filtered, 
washed with cold water, and dried, yielding 37 g. (91.2yc). The 
filtrate was made alkaline with concentrated NaOH and ex- 
tracted wit'h ether or benzene. The organic phase was separated, 
dried (AlgSO,), and after evaporating the solvent, distilled 
i nvacuo;  yield 30.64 g. (80.27,), b.p. 75' (0.8 mm.). 

Anal. Calcd. for C9H2oX2: C, 69.29; H, 12.92; S, 17.96. 
Found: C, 69.35; H, 12.98; N, 17.80. 

C. N-( ~-Heptamethyleniminoethyl)-4-nitrophthalimide (8) .  
-4-Xtrophthalimide (14.3 g., 0.05 mole) Fas  heated with 
S-(0-aminoethy1)heptamethgleniniine (7.81 g., 0.05 mole) for 
1 hr. in a metal bath a t  150". The reaction proceeded with 
liberation of ammonia. On cooling, the brown melt solidified. 
On recrystallization from ethanol, the yield was 12.92 a. (7251,  
m.p. 163-165". 

I 

9na l .  Calcd. for CI;H.,X;?Od: N. 12.68. Foiind: ?;. 12.34. .. _. . . 
On acidifying the solution of the base in ethanol-ether, the 

monohydrochloride of the base precipitated, n1.p. 119-120". 
Anal. Calcd. for Cl;H21S303.HC1: C1, 9.64; N, 11.43. 

Found: Cl, 9.54; S, 11.20. 
D. N-( P-Heptamethyleniminoethyl)phthalimide Methiodide 

(21 ).-A solution of N-(p-heptamethyleniminoethy1)phthalimide 
(2.86 g., 0.01 mole) in acetone (20 ml.) was allowed to stand 3 hr. 
with methyl iodide (2.13 g., 0.011 mole) at, room temperature. 
Then the precipitated crystals were filtered and recrystallized 
from ethanol, yielding 3.85 g. (go%), m.p. 227-228'. 

Anal. Calcd. for C18H2JSa02: I, 29.63; N, 6.54. Foiind: 
I, 29.26; ?;, 6.19. 

E. N-( 5-Phtha1imidopentyl)pyridinium Bromide (2O).-X- 
(5-broniopenty1)phthalimide (2.94 g., 0.1 mole) was refluxed for 
2 hr. wit'h pyridine (39.5 g. 0.5 mole), then cooled and poured 
into acetone. The precipitated white platelets were recrystal- 
lized from ethanol, yielding 29.65 g. (795&), m.p. 186-188". 

-Anal. Calcd. for C18HlYBrNnOP: Br, 21.30; N, 7.46. Found: 
Br, 21.57; N, 7.33. 
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In view of our interest in ethyl 6,7-dimethoxy-2- 
inethyl- 1,2,3,i- tetrahydro- 1 -isoquinolinepropionateI 

and the report of the analgesic activity of 1-(p-chloro- 
phenethyl) -6,7-dimethoxy-2-met hyl-l,2,3,4-tetrahydro- 
isoquinoline by Brossi,2 we undertook the synthesis of 
ethyl a-(p-chlorophenyl)-6,7-diinethoxy-2-methyl-l,2,- 
3,4-tetrahydro-l-isoquinolinepropionate (5). 

(p-Chlorophenyl) succinic anhydride (2), prepared 
froin the corresponding dicarboxylic acid by treatment 
with acetyl chloride and thionyl chloride, was obtained 
as a crystalline solid, n1.p. 64-650e3 Reaction of the 
anhydride with 3,i-dimethoxy-S-niethylphenethyla- 
mine (1) gave the amide 3 as a sharp melting crystal- 
line solid. After esterification, 3 was cyclized with 
phosphorus oxychloride to give the unsaturated 
amino ester 4 as a niixture of two geometric isomers as 
evidenced by the range in melting point. Catalytic 
reduction of 4 gave the dihydro derivative 5 as an oil 
(see Chart I). Conversion of 5 to a hydrochloride 
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resulted in a wide-melting material which after frac- 
tional crystallization afforded one of the two possible 
stereoisomers. 

Our synthetic route is not unequivocal since in the 
react ion between 3,i-dimet hoxy-i\;-methy lphenet hyl- 
anline and (p-chloropheny1)succinic anhydride the 
possibility exists for the formation of two isomeric 
acid amides depending on which carbonyl of the an- 
hydride is attacked. The basis for our scheme is the 
work of Anschutz4 who obtained 2-phenylsuccinamic 
acid from the reaction of ammonia with phenylsuccinic 
anhydride. Additional evidence for this mode of 
attack in our case was obtained by examination of the 
ultraviolet and proton nuclear magnetic resonance 
spectra of 4 (a mixture of two geometric isomers). 

The p.ni.r. spectrum of 4 shows the olefinic and allylic 
hydrogens as an AB quartet in one isomer and a singlet 
in the other. This absorption is not compatible with 
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