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Potential Analgetic Agents.

1-Acyl-4-aralkyvlhexahydro-1,4-diazepines

Brrer W, Srrroxt asp Jory H, Smiska

Collegr of Pharnacy, Rulgers Universdy,
Nowerk, New Jerseg  G7104

Received Mareh 5, 1070

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

Experimental Section

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

N-Benzylhexahydro-1,4-diazepine® was obtained in 44¢; yield:
bp 102-112° (1 mm); lit. bp 91-101° (0.2 mm): mp (-2HBr)
‘231]—203‘" Anal. (C.HN.-2HBr) H: C: ecaled, 54.70; found,
34.16.

N'-(2-Phenylethyl)hexahydro-1,4-diazepine.—Thix intermedi-
e was prepared as above: yield 45¢7; bp 137-140° (1 mm);
mp (-2HBr) 226-229°.  Anal. (C;HwN,-2HBr) C, H.

_Acylation of V-Aralkylhexahydro-1,4-diazepine.—To 0.05 mole
of the N-aralkylhexahydro-1,4-diazepine was slowly added 0.15
umwole of the appropriate acid anhvdride. The reaction mixuure
was chilled during the addition and then heated under reflux
condenser and drying tube far 1 hr at 95-97°. The clear mixture
wltieh resnlted was then treated with 0.25 mol af iced 2067 NaOH
1o liberate the produer. Tt was extracted inta Et,0, dried over-
bight (Na,80,), and purified by distillation.  The compounds were
characierized as By saltx (Table 1).
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Quaternization Products of S-(—)-Nicotine. 2!
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S-(—)- Nicotine has had o preeminent role in the de-
velopment of peripheral nervous system plarmacology
and its mechanism of cholinergic action s still being
clarified.? Despite the substantial pharmacodynamic
information on the compound very little ix known of
those structural features which make it a reasonably
selective agonist for autonomic ganglia and the neuro-
muscular junetion.®=* We are concerned with those
aspects of S-{—)-nicotine biochemorphology which
deal with the selective introduction of permanent
positive churges at N aud N7 by quaternization with
various alkyl halides. By controlled quaternization it
his been possible to vary the degree of hindrance ut
either or both N and N’ so thut steric and inductive
effects in their reactions with ganglionie and myoneural
junection receptor svstems may be investigated,

Experimental Section

Microanalyses were performed hy Midwest Miaolab lne,
Indianapolis, Ind.  Where analyses are indicated only by elemen-
tal svmmbols, analytical results for thase elements were within
+0.407% of theoretical values.

N -Alkyl-S-( — J-nicotinium Iodides. 10 3.2 g (0.02 mole) of
redistilled S-(—)-nicotine, 0.04 mole of the appropriate alkyl
iodide was slowly added. Reactions were conducted for 72 hr ai
roam temp. The crude product was washed free of unreacted
material with two 25-ml fractions of B0, Residnal solvent wix
evapd nuder vacunm i room temp.  The rrude prodiet (5-g
fractions) was chramatographed ou 30 g of Woeln Activity
Grade 1 ueutral AlQ;  Possible produects of reaction werce
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i I.) Taken in part from e M.S. Thesis of 13, W. Sutton, Rutgers Uni-
versity, The State University of New Jersey, New Brunswick. N. J.. 1969,
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