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Certain 8-propionyl-3,8-diazabicyclo [3.2.1] octanes 
have been shown to possess analgetic activity,2 but 
analogous piperazines and 2,6-dialkylpiperazines lack­
ing the endoethylenic bridge, showed either a loss or low-
order of activity.3,4 Based on these works and the 
known analgetic drug ethoheptazine (ethyl hexahydro-
1 -methyl-4-phenylazepine-4-carboxylate) the synthesis 
of the current series of hexahydro-l,4-diazepine (homo-
piperazine) derivatives was undertaken. 

Experimental Section 

The boiling points are uncorrected; melting points were taken 
on a Fisher-Johns melting apparatus and are uncorrected. Ir 
spectra were determined on a Perkin-Elmer Model 21 spectro­
photometer (KBr). All compounds were analyzed for C, H. 

Ar-Benzylhexahydro-l,4-diazepine5 was obtained in 44% yield: 
op 102-112° (1 mm); lit.6 bp 91-101° (0.2 mm); mp (-2HBr) 
201-203°. Anal. (C,,H, sX.-2HBr) H; C: calcd, 54.70; found. 
54.16. 

AT-(2-Phenylethyl)hexahydro-l,4-diazepine.—This intermedi­
ate was prepared as above: yield 45%; bp 137-140° (1 mm): 
mp (-2IIBr) 226-229°. AnoZ."(C13H2„N2-2HBr) C, H. 

Acylation of A-Aralkylhexahydro-l,4-diazepine.—To 0.05 mole 
of the A"-aralkylhexahydro-l,4-diazepine was slowly added 0.15 
mole of the appropriate acid anhydride. The reaction mixture 
was chilled during the addition and then heated under reflux 
condenser and drying tube for 1 hr at 95-97°. The clear mixture 
which resulted was then treated with 0.25 mol of iced 20% NaOH 
lo liberate the product. It was extracted into Et 2 0, dried over­
night (Na2S04), and purified by distillation. The compounds were 
characterized as HBr salts (Table I). 
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•S-(—.)-Nicotine has had a preeminent role in the de­
velopment of peripheral nervous system pharmacology 
and its mechanism of cholinergic action is still being 
clarified.3 Despite the substantial pharmacodynamic 
information on the compound very little is known of 
those structural features which make it a reasonably 
selective agonist for autonomic ganglia and the neuro­
muscular junction.4"9 We are concerned with those 
aspects of S-( — )-nicotine biochemorphology which 
deal with the selective introduction of permanent 
positive charges at X and X ' by quaternizution with 
various alkyl halides. By controlled quaternization it 
has been possible to vary the degree of hindrance at 
either or both X and X ' so that steric and inductive 
effects in their reactions with ganglionic and myoneural 
junction receptor systems may be investigated. 

Experimental Section 

Microanalyses were performed by Midwest Microlab Inc., 
Indianapolis, Ind. Where analyses are indicated only by elemen­
tal symbols, analytical results for those elements were within 
±0.4%, tjf theoretical values. 

A?-Alkyl-<S-( — )-nicotinium Iodides. To 3.2 g (0.02 mole) of 
redistilled S-( — Vnicotine, 0.04 mole of the appropriate alkyl 
iodide was slowly added. Reactions were conducted for 72 hr at 
room temp. The crude product was washed free of unreaded 
material with two 25-nil fractions of Et2U. Residual solvent was 
evapd under vacuum tit room temp. The crude product (5-g 
fractions) was chromatographed on 50 g of Woelm Activity 
tirade I neutral Al20:i. Possible products of reaction were 

1) Pape r 1 C. t l . . larlmc ami ( M. Scliini.lt , J. Me,!. Chun.. 13, 
It:):) (1970). 

(2) To uhui i i inquiries should he d i rec ted . 
CM P. Tli . Henderson . I'. .1. Ariens. anil A. - \1 . Siinoiiis. Eur. .1. Pharma-

col., i, 62 (19ti8j. 
(.4) R . B . B a r l o u and J, T. Hami l ton , tint. J. Pharmacol.. 18, oil) (1962). 
(5) R . B . Bar low a n d J. T . H a m i l t o n , ibid., 18, 543 (1962). 
(6) M . M a t t i l a a n d A. Var t i an ian , Ann. Med. Exp. Biol. Fenn., 42, 27 

11964). 
(7) R . B . Bar low a n d J . T . Hami l ton , Brit. J. Pharmacol., 25 , 206 (1965), 
(8) K. S. K i m , J . F . Borzelleca, E . R . B o w m a n , a n d H . M c K e n n i s , J r . . 

./. Pharmacol, Pxp. Ther., 161 , 59 (196S). 
(0) R. B. Barlow and N, A, P o h s o n . J. I'liurm. Pharmacol., T, 27 (I95.V 

TABI.1'. 1 

l-A< YI . -4- \ l tAI ,KYI.HK\ 'AHYl>KO-l ,4- l>l \ Z h l ' l \ l s 

O 

II / ^ 
CH,(CH,)rCN N<CH,),C„H-

H I l p < i 

1 
2 
: • ! 

4 
5 
6 

J-

0 1 
1 1 
2 1 
0 
1 
2 

v Hi ) . - c i i n i i i i 

148-151 (2.0) 
156-160 (2 Oi 
162-165 (0.5-1 (!) 

! 155-159 (1.0) 
> 166-171(1.5) 
; 176-ISO (2.0) 

yield 

76 
7;-! 

72 
71 
70 
78 

HBr sail 
mp, °C 

178-179 
175-176 
160-161 
172-173 
167-169 
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KtOH-Ei-jO 
EtOH-Et2(> 
E tOH-E t 2 0 
/-PrOH-IitA.) 
,-PrOH-Et2C) 
,-PrOH--Et,<> 

Formula 

C„H2 t lN20-HBr 
C,.-,H22N20-HBr 
016H2.,N20-IIBr 
CuHMN-.0 • HBr 
C16H21N20 • HBr 
C,7TI28N-.0-HBr 

ahsorbain 
tein " r: 

163(1 
1662 
1659 
1652 
1666 
1660 
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