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Fig. 2.—The natruretic
action of MBTS compared
to that of acetazolamide
using a four-point parallel-
line bioassay. R equals
potency ratio with 959,
confidence limits in paren-
theses.
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ruresis. The greater kaluresis produced by BTS
and MBTS when equivalent natruretic doses of
these agents and acetazolamide were employed
therefore suggests that these benzimidazolyl-
toluenesulfonamide compounds exert a greater
effect on the distally located exchange mechanism
than does acetazolamide.
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Use of 3-Azabicyclo[3.2.2]nonane in the Mannich Reaction IV.
Additional Derived Products

By C. DEWITT BLANTON, JR., and W. LEWIS NOBLES

Additional g-amino ketones, phenol Mannich bases, allylamines, propylamines,
and y-aminoalkyl esters involving the use of 3-azabicyclo[3.2.2]nonane in the
Mannich reaction are reported. Results of biological tests are cited.

q DDITIONAL MANNICH bases derived from 3-
azabicyclo[3.2.2.]nonane are reported in
Tables I-V. Results of biological tests are cited.

EXPERIMENTAL

The Mannich reaction was carried out as pre-
viously described (1). Preparation of the phenolic
Mannich bases was achieved by the procedure of
Burckhalter et al. (2) or by that of Bruson and
MacMullen (3). The y-amino secondary and ~-
amino tertiary alcohols used as intermediates for
the preparation of the compounds reported herein
were prepared as described earlier (4, 5). The
procedure of Pohland and Sullivan (6), Method D,
was adopted as a general one for the esterification of
vy-amino secondary alcohols. The method employed
for the dehydration of the tertiary alcohols was
patterned after that of Adamson (7). The procedure
adopted as a general one for the reduction of allyl-
amines to propylamines was patterned after that
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of Adamson and Billinghurst (8). For the prepara-
tion of the allylamines 7 and 10 (Table III) the
tertiary alcohols, 3 - [3 - (3 - azabicyclo[3.2.2.]-
nonyl)] - 1,1 - di - (2 - thienyl)propan - 1 - ol hydro-
chloride and 3 - [3 - (3 - azabicyclo{3.2.2]nonyl)]-
- (4’ - propoxyphenyl) - 1 - phenylpropan - 1 - ol
hydrochloride, underwent dehydration during their
isolation from the Grignard reaction medium.

BIOLOGICAL TEST RESULTS!

During the preliminary screening program,
compounds reported in this series of papers ex-
hibited a broad spectrum of antimicrobial activity
against such organisms as Staphylococcus aureus,
Escherichia coli, Klebsiella pneumoniae, Proteus
vulgaris, Candida albicans, Trichophyton menta-
grophytes, and Trichomonas foetus. The activity
is particularly pronounced against Trichophyion and
Trichomonas; in this regard, the compound B8-3-
(3-azabicyclo [3.2.2.] mnonyl) - 2,5 - dimethyl-

1 Pharmacological results were supplied by Dr. Paul N-
lC:,mig of Smith Kline and French Laboratories, Philadelphia+
a.
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TABLE I.—ADDITIONAL 8-AMINO KETONES

I /CH2
R—C—CH;—CH—N_ @ HCl
CH;
Analysesc
Yield, M.p.b C H: ~ N
No.® R %o °C. Formula Caled. Found Caled. Found Caled. Found
1  p-Propoxyphenyl 62.1 199-201 CxHuNO:- HCI 68.28 68.50 8.53 8.77 3.98 3.79
2  o-Butoxyphenyl 45.0 172-173 CuHaNOs-HCl 68.92 69.05 8.81 8.86 3.87 4.12
3  3,4-Dimethyl- 52.6 216-216.5 CisHnaNO-HCI 70.92 71.03 8.71 8.75 4.35 4.39
phenyl
4  2,5-Dimethyl- 36.1 210211 Ci1yHnNO-HCl 70.92 71.25 8.71 8.81 4.35 4.36
phenyl
5 2,4-Dimethyl- 78.3  204-2069 CioHnnNO-HCI 70.92 70.88 8.71 8.73 4.35 4.45
phenyl
6  2,4,6-Trimethyl- 44.8  203-205°% CxHi1sNO-HC1 71.51 71.37 9.00 8.89 4.17 4.22
phenyl
7  o-Fluorophenyl 37.4 187-1907 CiyHaFNO-HC1 65.48 65.83 7.43 7.75 4.49 4.53
8  o-Trifluoro- 35.6 1952009 CuHnFiINO-HC1 59.75 59.94 6.41 6.69 3.87 4.07
methylphenyl
9  p-Trifluoro- 48.8  203-205% CuHuFiNO-HC1 59.75 59.74 6.41 6.63 3.87 3.92
methylphenyl
o]
Il ,CHe
R—C—CHz—?H—N\
cH, CH:
10 5-Chloro-2- 62.9 202-204 CisHaCINOS-HCl1  55.17 55.28 6.66 6.49 4.03 4.01
thienyl
8 All Mannich bases in this table were recrystallized from an ethanol-acetone, ethanol, or ethanol-water solution, b Meit-
ing points, which are uncorrected, were taken on a Fisher-Johns melting point appnntus ¢ Carbon, hydrogen, and nitrogen
analyses are through the eourtesy of Dr. Paul N. Craig, Smith Kline and French Laboratories, Pluladdphm Pa, dCom-
pound sublimed and melting points were taken by the sealed capillary method.
TasLE 11.—PHENOL MANNICH BASES
QC“Z =+ @
Analysesc
Yield, M.p.,® C H N
No.2 R % °C. Formula Caled, Found Caled. Found Caled. Found
1 p-Methyl 78.0 107-108 CisHaNO? 78.36 78.29 9.39 9.23 5.72 5.75
2 p-Chloro 31.6 244-246 CuHxCINO-HCl 59.61 59.49 7.00 7.05 4.63 4.69
3 p-Methoxy 63.2 153-155 CisHxCINO, 64.52 64.20 8.12 8.18 4.70 4.46
CH,
R—RC;—N_ B
CH,
4 2-(a-Naphthol) 51.7 195-196 C19yHuNO-HCI1 71.79 71.37 7.61 7.62 4.11 4.29
5 1-(8-Naphthol) 88.3 155-157 CuHaNO 81.09 80.93 8.24 8.14 4.98 4.86
¢ All Manunich bases in this table were recrystallized from an ethanol-acetone, ethanol, or ethanol-water solution. ® Melt-

ing points are uncorrected. ¢ Carbon, hydrogen, and nitrogen analyses are through the courtesy of Dr. Paul N, Craig, Smith
Kline and French Laboratories, Phxladelphia, Pa. 4 This was reported earlier (1) erroneously as the disubstituted product.

propiophenone hydrochloride (Table I, Compound
4) was especially interesting. :

For determining the antimicrobial actnv:ty, filter
paper disks (6.3 mm.) are dipped in a 20 mg./ml.
suspension of the test compound and tested for
activity by the agar diffusion method. A Petri
dish of 90-mm. diameter is employed, and the
activity is determined by the zone of inhibition.
For compound 4 (Table I), this zone of inhibition
is greater than 90 mm. for Trichophyton and Tri-
chomonas by the above method.

The benzenoid and heterocyclic ketonic Mannich

bases displayed similar antimicrobial activity and
toxicities, although activity of the heterocyclic
compounds was not so pronounced. 3-Azabicyclo-
[8.2.2.]nonane was observed to exhibit no activity
as an antimicrobial agent. The amino alcohols,
allylamines, and propylamines have not shown
this marked antimicrobial activity, but are phar-
macological agents having central nervous system
activity. It is anticipated that future publications
will be presented concerning these compounds as
more details of the biological screening program
become available,
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TaBLE II1.—ALLYLAMINES ( HYDROCHLORIDE SALTS)

CH
R—C=CH—CH,—N_ B HCI
CH;

R ’
Analysesc
Yield, M.p.} C H N

No."? R R’ A °C. Formula Calcd. Found Caled. Found Caled. Found

1 Phenyl Phenyl 43.8 219-220 CuHuCIN 78.05 77.63 7.97 7.85 3.96 4.01

2  Phemyl p-Fluorophenyl? 51.0 225-227 CuHoFCIN 73.32 73.22 7.31 7.29 3.72 3.75

3 Phenyl p-Chlorophenyl 73.6  225-230¢ CuHuCLIN 71.13 71.48 6.96 7.24 3.61 3.76

4 Phenyl p-Methylphenyl 46.4 220-225 CuHwxCIN 78.3¢ 78.22 8.22 8.24 3.81 4.03

5 Phenyl p-Methoxyphenyl® 69.5 170-175 CuHxCINO 73.30 73.39 7.89 7.80 3.56 3.54

8 Phenyl p-Ethoxyphenyl 60.3 193-195 CuHaCINO 75.44 75.20 8.10 8.08 3.52 3.52

7 Phenyl p-Propoxyphenyl 49.0 205-207 C»HuCINO 75.70 75.44 8.25 8.22 3.39 3.45

8 Phenyl p-Butoxyphenyl 88.9 175-177 CxHxCINO 76.12 75.93 8.52 8.31 3.29 3.20

9  Phenyl 2-Thienyl 66.9 180-183 CaHwsCINS 70.06 69.39 7.28 7.27 3.89 3.98
10  2-Thi- 2-Thienyl 71.8 195-200 Ci1oHaxCINS: 62.35 61.78 6.61 6.71 3.83 3.65

enyl

@ All allylamines in this table were recrystallized from an ethanol-acetone or ethanol-ether solution, b Melting points are
uncorrected. ¢ Carbon, hydrogen, and nitrogen analyses are through the courtesy of Dr. Paul N, Craig, Smith Kline and
French Laboratories, Philadelphia, Pa. d Calculated for 0.25 mole of water. ¢ Calculated for 0.50 mole of water.

TABLE IV.—PROPYLAMINES (HYDROCHLORIDE SALTS)

@—({:H—cm—cm—N@ -HCI
R

Analyses
Yield, M.p. b c H. N
No.® R % °C. Formula Calced. Found Caled. Found Caled. Found
1 Phenyl 75.5 280284 CuHuCIN 77.64 77.91 8.44 8.64 3.94 4.16
2 p-Fluorophenyl 45.4 257-260 CaH2CIFN 73.87 73.57 7.82 7.90 3.75 3.94
3 #-Chlorophenyl 57.6 263-268 CaHCl:N 70.76 70.74 7.49 7.61 3.59 3.61
4 p-Methylphenyl 46.3 270-280 CuHaCIN 77.91 77.54 8.72 8.56 3.79 3.84
5 p-Methoxypheny! 52.5 240-246 CuHxCINO 74.68 74.82 8.36 8.24 3.63 3.75
6 p-Ethoxyphenyl 91.3 238-245 CsHuCINO 75.06 75.13 8.57 8.66 3.50 3.64
7 #-Butoxyphenyl 87.2 215-219 CnHuCINO 75.76 75.85 8.95 9.03 3.27 3.50

8 All propylamines in this table were recrystallized from an ethanol-acetone or ethanol-ether solution, ? Melting points
are uncorrected. < Carbon, hydrogen, and nitrogen analyses are through the courtesy of Dr. Pautl N. Craig, Smith Kline
and French Laboratories, Philadelphia, Pa.

TABLE V.—v-AMINOALKYL ESTERS

Il
0-C—CH;
| /CH2
R_CH“CHz_CHz-N\ HCI
CH,
Analysesc —
Yield, M.p.,b C. ~ H N
No.* R % °C. Formula Calced. Found Caled. Found Caled. Found
1 Phenyl 93.0 228-230 CiyHusCINO 67.56 67.67 8.29 8.57 4.15 4.18
2 #-Chloro- 95.2 220-223 C1yHnCI:N Oy 61.26 61.81 7.53 7.468 3.76 3.94
phenyl
3 p-Methoxy- 98.1 205-207 CxoHxCINO: 65.32 65.32 8.22 8.44 3.81 4.07
phenyl
4 $-Methyl- 79.4 237-238 CoHxCING,: 68.26 68.19 8.59 8.85 3.98 4.12
phenyl
5 #-Nitro- 84.9 212-215 C1yHnnCINsO4 59.61 59.20 7.11 7.23 7.32 7.82
phenyl

9 All y-aminoalkyl esters were recrystallized from a methanol-ether solution. ® Melting points are uncorrected. ¢ Carbon

l(;yldrhqtzenls and mitrogen analyses are through the courtesy of Dr, Paul N, Craig, Smith Kline and French Laboratories, Phila-
elphia, Pa.
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