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(2.4 g.) and triethylamine (3.6 g.). The free base was a yellow oil, yield 4.3 g. 
(93%). 
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The synthesis and pharmacological testing of eight new phenyl substituted di-
azaadamantanols and six new phenyl substituted diazaadamantanones are re­
ported. In most cases, the effect of methoxyl substitution in the aromatic rings of 
phenyldiazaadamantanones was to change the activity from a strychnine-like to 
a non-convulsive one. The diazaadamantanol's strychnine-like activity was 
lowered by these phenyl substitutions. In two cases, the 3,4-dimethoxy and the 
3,4,5-trimethoxy derivatives, the convulsive activity disappeared completely. 

Chiavarelli, Settimj, and Magalhaves Alves4 synthesized a com­
pound following the method of Kyi and Wilson,6 which was believed 
to be l,5-diphenyl-3,7-bispidin-9-one. Reduction of this bispidinone 
with lithium aluminum hydride gave what was also believed to be the 
corresponding l,5-diphenyl-3,7-bispidin-9-ol. Preliminary screening 
of this compound showed that it had strychnine-like activity. Fur­
ther chemical studies6 proved the first compound to be 1,5-diphenyl-
3,7-diazaadamantan-9-one and the second to be l,5-diphenyl-3,7-
diazaadamantan-9-ol. 
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The strychnine-like properties of l,5-diphenyl-3,7-diazaadamantan-
9-ol were further studied by Longo, Silvestrini and Bovet.7 This was 
the first reported case of a synthetic compound having true strychnine 
activity. On a weight basis l,5-diphenyl-3,7-diazaadamantan-9-ol is 
about one third as active as strychnine in the mouse and rabbit and 
about one half as active in the rat. 

The activity of l,5-diphenyl-3,7-diazaadamantan-9-ol created in­
terest in other compounds with similar structures. Alkylation8 of the 
9-position of this diazaadamantanol with various alkyl groups de­
creased its strychnine-like activity. The precursor to 1,5-diphenyl-
3,7-diazaadamantan-9-ol, l,5-diphenyl-3,7-diazaadamantan-9-one was 
about ^ 30th as active in the rabbit and Veoth as active in the mouse 
as the diazaadamantanol. 

In this paper are reported the synthesis and the pharmacological 
testing of eight new phenyl substituted diazaadamantanols (Table I) 
and six new phenyl substituted diazaadamantanones (Table II). 
Three of the reported diazaadamantanones; the o-methoxy, the 
p-methoxy and the 3,4-dimethoxy derivatives were previously re­
ported4 to be bispidinones. All of the diazaadamantanones were 
prepared by the Mannich reaction6 using the appropriate ketone. 
The diazaadamantanols were obtained by reducing the corresponding 
diazaadamantanones with lithium aluminum hydride,6 with the ex­
ception of the two 9-alkyl diazaadamantanols which were prepared 
by the method of Chiavarelli and Fennoy.8 

Experimental910 

The following methods of preparation were typical of the synthetic method used 
for each class of compounds. 

l,3-Bis(3,4,5-trimethoxyphenyl)acetone.—Lead 3,4,5-trimethoxyphenylace-
tate4 (25 g., 0.038 mole) was pyrolyzed in a 500 ml. cracking flask under reduced 
pressure. The pressure at the beginning of the decomposition was 0.02 mm. and 
rose to 3 mm. at which point a yellow compound distilled between 190° to 235°. 
The yield was 7 g. (48%). After one recrvstallization from absolute alcohol, the 
pure compound melted at 99-101 °. 

Anal. Calcd. for C2,H260: C, 64.58; H, 6.71. Found: C, 64.58; H, 6.49. 
l,5-Di(3,4,5-trimethoxyphenyl)-3,7-diazaadamantan-9-one.—A mixture of 1,3-

bis(3,4,5-trimethoxyphenyl)acetone (1.9 g., 0.005 mole), paraformaldehyde (0.94 
g., 0.025 mole) and ammonium acetate (0.77 g., 0.01 mole) in 5 ml. of absolute 
ethanol was refluxed on a water bath for 5 hr. The mixture was cooled in the re-

(7) V. G. Longo, B. Silvestrini, and D. Bovet, Boll. Sac. it. Biol. Sper., 34, 1860 (]0.-,8). 
Also see J. Pharmacol. Exptl. Therap., 126, 41 (1959). 

(8) S. Chiavarelli and L. V. Fennoy, J. Org. Chem., 26, 4895 (1901). 
(9) All melting points were taken in a capillary tube and are uncorrected. 
(10) The recrystallizing solvent was ethanol for all the diazaadamantanones and all the 

diazaadamantanols except the 3,4,5-trimethoxydiazaadamantanol. 
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1 .5S 
7 . 5 S 
2 0 S 
10 S 
3 . 5 S 
300 N C 
X 
100 C 
150 C 
0 . 4 S 
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1.2 
1.5 
7 
4 
5 

0.04 

* The intraperitoneal LDM in mice was calculated using the probit method; for rabbits intravenous administration. The LD figures 
are approximate. 6 S = strychnine-like, C = convulsive, NC = non convulsive, X = no activity. 
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0 The intraperitoneal LD50 in mice was calculated using the probit method; for rabbits intravenous administ 
are approximate. '' Strychnine-like, C = convulsive, NC — non-convulsive, X = no activity. 
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frigerator overnight and the crystalline product was removed by filtration. The 
yield was 0.8 g. (33%). After one reorystallization from ethanol the melting 
point was 231-232°. 

l,5-Di(3,4,5-trimethoxyphenyl)-3,7-diazaadamantan-9-ol.—A solution of the 
above diazaadamantanone (0.97 g., 0.002 mole) in 90 ml. of tetrahydrofuran was 
added all at once to a clear solution of lithium aluminum hydride (0.1 g.) in 90 
ml. of tetrahydrofuran and the resulting solution refluxed for 8 hr. The reaction 
mixture was cooled and decomposed with the minimum amount of water and 
filtered hot. Upon concentration of the filtrate, there was obtained a white solid 
0.68 g. (70%), m.p. 192-95°. Kecrystallization from methanol raised the melting 
point to 206-207°. 

Pharmacology.—The compounds prepared during the present work were tested 
for strychnine-like activity. All were crystalline bases. The test solutions were 
prepared by dissolving the bases in the calculated volume of N hydrochloric acid 
and diluting with distilled water. The toxicity studies were carried out with white 
mice and rabbits. Only the compounds that had a LD60 (in mice) less than 100 
mg./kg. were tested in the rabbit. The mice were injected intraperitoneally and 
the rabbits intravenously. 

As was previously noted, both l,5-diphenyl-3,7-diazaadamantanone and 1,5-
diphenyl-3,7-diazaadamantanol had strychnine-like activity. The reported 
substitutions on the phenyl groups of l,5-diphenyl-3,7-diazaadamantanone caused 
the strychnine-like activity to disappear completely, except in the case of the 
<?-methoxy derivative which demonstrated an activity which increased markedly 
over that of its precursor l,5-diphenyl-3,7-diazaadamantanone. In the case of the 
substitutions on the phenyl groups of l,5-diphenyl-3,7-diazaadamantanol, the 
strychnine-like activity was lowered somewhat but retained; however, there were 
two exceptions, the 3,4-dimethoxy and the 3,4,5-trimethoxy derivatives in which it 
disappeared completely. Chiavarelli and Fennoy8 have shown that alkylation of 
the 9-position of diazaadamantanol merely reduces its strychnine-like activity. 
The 9-methyl or 9-ethyldiazaadamantanols were found to be only convulsive 
when methoxy groups were substituted in the para positions. 

Acknowledgment.—We are indebted to Dr. M. Marzadro for the 
microanalyses. 


