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No. 
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18 
19 
20 
21 
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23 
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26 
27 
28 
29 
30 
31 
32 
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34 
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42 
43 
44 
45 
46 
47 
48 
49 
5 0 
6 1 

52 
53 
54 
?5 5 
A 6 
57 
58 
59 
60 
61 
62 
63 
64 
65 

- 
I 

kn 

3-P yridyl 
4-Pyridyl 
o-Chlorophengl 
2-Pyridyl 
3-Pyridyl 
3-Pyridyl 
3-Pyridyl 
p-llimet hylaminophenyl 
2-Pyridyl 
3-Pyridyl 
4-Pyridyl 

3,4-Dimethoxyphenyl 
3,4-Dimet hoxyphenyl 
p-Nitrophenyl 
p-I1 ydroxyphen yl 
p-Hydroxyphenyl 
p-l~imethylaminophenyl 
o-H y droxyphenyl 
o-H ydroxyphenyl 
o-Hydrox yphen yl 
3,4-Dimethoxyphenyl 
o-H ydrox yphenyl 
p-Hydroxyphenyl 
o-H ydrox ypheiiyl 
p-Chlorophenyl 
o-Hydroxyphenyl 
3-Indolyl 
p-Chlorophengl 
3,4-Dimethoxyphenyl 
p-Chlorophenyl 
o-H ydroxyphenyl 
p-Chlorophenyl 
o-Hydroxyphenyl 
3,4-Dimethoxyphenyl 
p-Hydroxyphenyl 
p-Chlorophenyl 
p-Chlorophenyl 
p-Chlorophenyl 
p-C hlorophenyl 
o-H ydroxyphenyl 
p-Chlorophenyl 
p-Chlorophenyl 
p-Dimet hylaminophengl 
o-Hgdroxyphenvl 
o-Hydrox yphenyl 
o-Hydroxyphenyl 
2,4-Dichlorophenyl 
p-C hlorophenyl 
p-C hlorophenyl 
3,4,5-Trimet hos yphenyl 
3,4,5-Trimethoxyphenyl 

3,4,5-Trimethoxyphenyl 
3,4,5-Trimet hox yp henyl 
3,4,5-Trimethoxypheriyl 
p-1)imet hylaminophenyl 
p-L) imet hylaminophenyl 
p-Dimet hylaminophenyl 
p -  D imethylaminophenyl 
p-Dimethylaminophenyl 
3,4-Ilimet hoxyphenyl 
3,4-Dimet hoxyphenyl 
3,4-Dimet hoxyphenyl 
3,4-Dimethoxjphenyl 
3,4-I)imet hoxyphenyl 
3,4-l)imethoxyphenyl 

T.\BLE I1 
AROMATIC SECOND.\RY - 4 ~ 1 ~ ~ s  

ArlCH2NHAr2 

An 
m-Kitrophenyl 
o-H ydrox yphenyl 
p-Dimet hylaminophenyl 
p-Hydroxyphenyl 
p-H ydroxvphenvl 
o-Hydroxyphenyl 
4-Carboxy phenyl 
p-Hydrox yphen y 1 
4-Carboxyphenyl 
3-Carboxyphen> 1 
4-Carboxyphenyl 

3-Hydroxy-4-carboxyphenyl 
p-H ydroxvphenyl 
3-Pyridvl 
3-Pyridyl 
p-Aminophenyl 
p-  Aminophen yl 
p-Hydroxypheni 1 
p-Chlorophenr 1 
3-Pyridyl 
p-Aminophenvl 
m-Chlorophenyl 
p-Dimethylaminophenyl 
p-Ilimet hylaminophenyl 
p-llimet hylaminophenyl 
3-Hydroxy-4-carboxyphen~l 
p-Ilimethylaminophen) 1 
p-Aminophen yl 
p-Dimet hylaminophenyl 
o-Chloropheiivl 
p-Ni trophenyl 
p-Chlorophenyl 
2,4-Dichlorophenyl 
p-Chlorophenyl 
m-Kitrophenyl 
3-Pyridyl 
3-Hydroxy-4-carboxyphenyl 
4-Pyridyl 
p-Iodophenyl 
p-Iodophenyl 
p-Hydroxyphenyl 
m-Nitrophenyl 
4-Carboxyphenyl 
4-Sulfamylphenyl 
2,5-Dichlorophen~-l 
2-Thiazolyl 
p-Chlorophenyl 
o-Hydrox yphenyl 
2-Thiazolyl 
1,2,3,4-Tetrahydro-5-1iaphthj-l 
1,2,3,4-Tetrahydro-6-napht hyl 

3,4-l)imethoxyphenyl ( .HC1) 
2-Thiazolyl ( .HCl) 
p-Dimet hylaminophenyl 
2-Thiazolj 1 
p-( 2-Hydroxyethy1)phenyl 
3,4-Dimethoxyphenethyl 
p-Dimet hylaminophenyl 
p-blethoxyphenyl 
p-Diet hylaminophenyl 
p-Carboethoxyphenyl 
1-Nap h t hvl 

( . HCI) 

1,2,3,4-Teirahydro-6-naphthyl 
p-( 2-Hydroxyet hy1)phenyl 
2-Thiazolyl 126 

LIP,  " C  

114-115 
176-178 
45 

164-166 
145-146 
177-178 
220-222 
130-132 
207-209 
190-192 
244-247 

dec 
170-171 
164-166 
92-94 

191-192 
164 
78 

123 
123 
190 
88 

111 
105 
101 
89 

147 
127 
140 
123 
42 

138 
70 
83 

123 
124 
106 
169 
137 
101 
122 
101 
114 
188 dec 
182 
92 

129 
74 

109 
131 
112 
196 

202 
190 
98 

149 
82 
74 
99 
98 
66 

120 
136 
98 
94 

623 

-- Calcd, %--- ---Found, 70- 
C H N  

62.87 4.84 18.33 
71.98 6.04 13.99 
69.08 6.57 10.75 
71.98 6.04 13.90 
71.98 6.04 13.99 
71.98 6.04 13.99 
68.41 5 ,30  12.27 
74.35 7.49 11.56 
68.41 5.30 12.27 
68.41 5.30 12.27 
68.41 5.30 12.27 

63.36 5.65 4.62 
69.48 6.61 5.40 
62.87 4.84 18.33 
71.98 6.04 13.99 
72.87 6.69 13.08 
74.65 7.94 17.41 
72.54 6.09 6.51 
66.81 5.18 5.99 
71.98 6.04 13.99 
69.74 7.02 10.85 
66.81 5.18 5.99 
74.35 7.49 11.56 
74.35 7.49 11.56 
69.08 6.57 10.75 
64.86 5.05 5.40 
76.94 7.22 15.84 
67.09 5.63 12.04 
71.30 7.74 9.78 
61.92 4.40 5.56 
63.92 4.95 11.47 
61.92 4.40 5.56 
58.23 4.14 5.22 
64.86 5.81 5.04 
63.92 4.95 11.47 
65.90 5.07 12.81 
60.54 4.36 5.04 
65.90 5.07 12.81 
45.44 3.23 4.08 
48.02 3.72 4.31 
66.81 5.18 5.99 
63.92 4.95 11.47 
71.09 6.71 10.36 
56.09 5.07 10.07 
58.23 4.14 5.22 
58.23 4.89 13.58 
54.48 3.52 4.89 
66.81 5 ,18  5.99 
53.45 4.04 12.47 
73.36 7.70 4.28 
66.01 7.20 3.85 

58.45 6.54 3.78 
49.28 5.41 8.64 
68.33 7.65 8.85 
61.7i  6.48 18.01 
75.32 8.20 10.36 
71.30 7 .74  9 .78  
75.79 8.61 15.60 
74.96 7.86 10.93 
72.58 8.34 8.91 
68.55 6.71 4.44 
77.79 6.53 4.77 
76.73 7.80 4.71 
71.05 7.37 4.87 
57.59 5.64 11.20 

C H N  

63.04 4.91 18.00 
72.18 6.21 13.95 
69.02 6.62 11.02 
71.72 5.98 14.24 
71.93 5.99 13.17 
72.06 6.09 14.22 
67.93 5.38 12.4,s 
74.4i  7.49 11.66 
68.38 5.42 12.51 
68.24 5.21 12.37 
68.27 5.40 12.31 

63.04 5.66 4.58 
69.25 6.29 5.6.5 
62.60 5.06 18.34 
72.12 6.30 13.79 
72.92 6 .75  13.39 
74.94 8.11 17.30 
72.05 6.05 6.50 
66.30 5 , l 2  6.13 
72.09 6.43 13.83 
69.59 6.9-5 11.13 
66.40 5.18 6.17 
74.80 7.48 11.8 
74.40 7.59 11.33 
68.78 6.61 11.05 
64.74 5.17 5.42 
77.02 7.43 15.80 
66.61 5.70 11.69 
i 1 . 3 3  7.73 10.64 
61.48 4.34 5.63 
64.23 5.02 11.75 
61.77 4.30 5 .57  
58.25 4.21 5.12 
65.06 5.99 5.14 
63.68 5.01 11.71 
66.21 5.34 13.09 
60.43 4.41 5.20 
65.38 5.47 12.38 
45.46 3.24 3.96 
48.10 3.93 4.15 
66.45 5.14 5.71 
64.11 5.02 11.20 
70.74 6.80 10.44 
5.5.73 5.07 9.84 
58.19 4.18 5.22 
57.96 4.81 13.63 
53.87 3.57 4.51 
66.62 5.08 5.99 
53.71 4.14 12.68 
73.04 7.45 4.16 
66.09 7.13 3.96 

58.38 6 .41  3.77 
49.62 5.64 8 .58  
68.50 7.50 9.04 
61.53 6.72 17.89 
7.5.25 8.21 10.67 
71.70 7.87 10.03 
75.69 8.23 16.11 
75.22 7.83 10.81 
72.75 8.29 9.19 
68.11 6.61 4.39 
78.00 6.30 4.81 
76.99 7.72 4.69 
71.21 7.16 5.11 
57.8.5 .5 , i4  10.91 
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TABLE I11 (Continued) 

No. 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 

RIa 

2-Quin-CHz 

4-Quin-CHZ 
2-Quin-CHz 
2-Quin-CH? 

2-Quin-CHz 

4-Py-CH= 

2-Py-CHz 

CsHjCH=CHCHz 
2-Py-CHz 
3-Py-CHz 
4-Py-CHz 
C€H&H=CHCH, 
CeH,CH&H(CH3) 
Ce,H,CHOHCH( CH3) 
C6H,CHOHC( CH3)= 
CtHjCHOHCH( CH3) 
CijHt,CH,CH( CH3) 
C6H,CHzCH( CH3) 
CtH,CHOHCH( CH,) 

R2 
4-l\leCeH4CHOHCH~b 

4-hIeCFH4CHOHCHzhth 
CsHjCHOHCHz' 

C6H&HOHCHz5 
C,HsCHOHCH( CH3)' 
4-HOCsH,CH?CH( CH3)' 
CsH,CHzCH( CH3)b 
CeH,CHOHCH( CH3) 
CfiHjCHOHCHz' 
C6HjCHOHCHz' 
C ~ H ~ C H O H C H A ~  
4-?rIeOC6H5CHzCH( CH3)e 
4-111eOCeH4CHzCH( CH3 )" 
~-AI~OC~H,CHOHCHZ~ 
4-hIeOC6H4CHOHCHg 
4-HOCs&CHzCH( CH3)e 
3,4-( CHzOz)CeH3CH&H( CH3)" 
3,4-( hIeO)zCsH3( CHz)2e 
3,4-( hIeO)&CH,( CHZ), 

alp,  o c  

174 dec 
110 
149 
174 
210 
22 1 
193 
96-99 
166 
179 
143 
217-220 
233 
185 
119 
227 
167 
150 
85-86' 
176e 
183 
237 
111 
1 32 
164 
157 
166 
166 
201 
218 
204 
185 
147 
1 79 
207 
192 
201 
203 
187 
208 dec 
194 
184 

--Calcd, %- 
C H  

62.47 6.07 
74.31 6.24 
60.96 6.19 
61.54 5.74 
62.47 6.07 
57.15 6.40 
65.33 6 .35  
80.86 7.Y2 
55.82 6.02 
55.S2  6.02 
55.S2 6.02 
71.80 7 .61  
71.34 8.19 
64.10 7.16 
7 2 . 2 1  7 .07 
67.17 7.52 
67.59 6.93 
67.94 7.80 
72.35 7.99 
64.S5 7 .44  
62.03 7.13 
65.23 6.92 
68.12 7.31 
62.90 7.39 
64.0 7.16 
60.37 7.09 

. . . 7.16 
64.88 5 . 4 5  
61.09 6.84 
62.03 7.13 
58.00 6.85 
58.03 6.62 
60.84 8.29 
52.03 8 . 2  
50.7 7.95 
50.87 8.53 
63.1 8.47 
51.69 8.06 
65.46 6 . 6 5  
59.01 8.58 
61.34 7.08 
62.38 5 . 4  

N 

7.67 

7.66 
7.98 
7.67 
8.89 
8.02 
5 . 2 4  
9.30 
9.30 
9.30 
4.40 
4 . X  
4.15 
4.65 
4.35 
4.38 
4.17 
4.44 
3.98  
3.81 
4 00 
4.41 
3.66 
4.14 
3.52 
4.14 
3.98 
3.95 
3 .81  
3.56 
3.38 
4.43 
7 . 6  
7 .9  
6.98 
4 . 9  
8.61 
4.77 
9.17 
8.94 
8.57 

. . .  

----Fo 
C 

62.41 
74.76 
61.21 
61.41 
62 , 6 2  
57.07 
65.72 
80.60 
55.88 
56.12 
55,84 
72.08 
71 .20 
64.13 
72.26 
67.13 
67.68 
68.25 
72,15 
64,39 
61.86 
65.18 
67.86 
62.70 
63.42 
60.19 

64.80 
60.99 
62.07 
58.13 
58. 07 
60. S i  
32.15 
50.67 
50. G2 
63.01 
51.46 
65.79 
58.81 
61.14 
62. 17 

, . .  

und, %-- 
H 

6.08 
6.02 
6.42 
5.87 
6.18 
6.54 
6.43 
8.00 
6.12 
6.21 
6.17 
7.66 
8.18 
7.28 
6.75 
7.70 
7.13 
7.96 
7.92 
7.48 
7.22 
7 .00 
7.27 
7.39 
7 ,06  
7.18 
7.16 
7.52 
6.89 
7.28 
6.92 
6.94 
8.21 
8.23 
7.89 
s. 19 
8.64 
8.06 
6.98 
8.40 
7.09 
7.40 

--- 
N 

7.95 

7 .  0 
8 .00 
7.52 
8.54 
7.93 
5 . 3 2  
9.54 
9.61 
9.14 
4.56 
4 . 3  
4.29 
4. 8 
4 .45  
4.12 
4.31 
4.37 
4.05 
3.90 
4.03 
4.38 
3 .71  
4.40 
3.41 
4.39 
4.12 
4.03 
3.93 
3.55 
3.09 
4.58 
7.86 
7.84 
6.91 
4.93 
8.14 
4.75 
9.43 
9.11 
5.71 

. . .  

a Py = pyridyl, Pyr = pyrryl, Quin = qninolyl. ' Dihydrochloride. Hygroscopic.. . 0.25F120. e Moiiohydrochloride. ' Crys- 
talline base. Q Dihydrate. h Hemihydrate. Monohydrate. Infrared: A,,,, 6.07-6.08 F.  k Anal. Calcd: C1, 10.49. Foiuid: 
C1, 10.68. 

Inspection of Table I1 will indicate that hydride re- 
duction of anils has such versatility with respect t,o 
functional group variation as is seldom encountered in 
other synthetic procedures, since there are very few 
rings or groups of possible prosthetic interest that  will 
not survive treatment with methanolic borohydride. 
Contrary to certain recorded statements,' we encoun- 
tered no great difficulty in isolating borohydride reduc- 
tion products of arylaldimines bearing aromatic car- 
boxylic acid, hydroxyl, or sulfonaniide groups, provided 
that aqueous solutions were appropriately neutralized or 
acidified after the reactions, if necessary, and provided 
that sufficiently vigorous conditions and excess re- 
agent were employed. This work incidentally gave a 
variety of new arylbenzylamines potentially useful in 
further synthetic work toward other pharmacologically 
interesting classer of compounds. Moreover some 
presently rather inexplicable biological effects were 
found in testing several of the compounds of Table 11, 
as mentioned below. 

Knowing t'hat attachment of substituted or hetero- 
cyclic arylidene or arylmethyl groups to the nitrogen of 
an amine can change its biological properties, one is led 
to predict some profitable outcome in modifying along 
similar lines the catecholamines and phenethyl- 
aniines.6-8 Kot only do P-pyridylet,hylaniines9 and 
select'ed arylethylamines,*O particularly 1-(p-methoxy- 
phenyl) - and 1 - (3,4-met hylenedioxyphenyl) -2-propyl- 
amines, show analgetic effects, but other modified aryl- 
ethylamines" (aside from amphetamine) have been re- 

( 6 )  G. L. Jenkins and IT- .  H. Hartung,  "Chemistry of Organic Medicinal 
Products," 3rd ed,  John TT-iley and  Sons, Inc., New Tork, N. T.. 1953, pp 
263-374. 

(7) IT. H. Hartung,  C h e m .  Rev.. 9, 389 (1931). 
(8) R.  B. Barlow, "Introduction to  Chemical Pharmacology," 2nd ed. 

illethuen and Co., Ltd., London, 1964, pp 282-343. 
(9) -1. Burgor rind G. E. El lyot ,  J .  O r g .  Chem.,  12, 342 (1947); A. Burger 

and  C. R. TTalter, J .  A m .  C h e m .  Soc., 72, 1988 (1950). 
(10) E. J. Fellows and G. E. Cllyot in "Medicinal Chemistry." Vol. 1 ,  

C. If. Suter. Ed . ,  John TViley and Sons, Inc. ,  Kei\ Tork. N.  \-., 1951, p 390. 
(11) (a) A .  L. Alleaelt and A .  R. Day .  J .  0i.g. C h e m . ,  6, 384 (1941); (b) 

H. Corrodi, H. Persson, A. Carisson, and J. Roberts, J .  .Ifed. Chem., 6, 751 
(1963). 



Y'+H=N CH(CH,)CH~ C ~ H  
\ 

A z 
N e C H & = C ( C H , ) C H z  C6H5 / 

B 

However, :it least with pyridyl (wiipouiids, aldiniiiies 
of type A were fourid to be more stable, obtaiiiable i t i  

greater variety, arid r c d u c ~ d  in better yields than thow 
of type 13. Thus, nearly a11 of t'he heterocyclic-suh- 
stituted secondary aminex \vcrc prepared uia A t t y p e  
intermediate imines; of the Iat'tcr, those n-liich were ob- 
tuined iii crystalliiie form :tnd purified during tlic 
( m r s e  of the work are also list,cd in Table 111. Tlir 
yields of the borohydride reduc.tiori produrt .Y raiigetl 
from M-90%. Thc borohydride iiiethod has the advnti- 
luge ovw :dteriiative reducativc dliylat.io1119 of amines i i i  

:ivoidiiig aryliiiet~hylaiiiirie hydrogcnolysis as well :is 

wti(~urr(mt~ reduction of pyridyl nritl other hcterocyvlir 
nioietics, both of which are likely to occiir with phiti- 
i i i m i  :\tit1 other tr:lt.alyst,s. 

Schiff bases suc.11 as U atid relaicd oiies fro111 1- 
hydroxy-1-phenyl-2- propariorie arid t,he arnirioniethyl- 
pyridines perhaps owe their 1 2 ~ 6  of' stability to a rela- 

1121  
1. 1'. Gray.  I ) .  1:. Ileitnieyer. ariii t i .  1.;. Sl,irini,r, 

( I : $ )  h. I.. Slial,iru, I .  11. Ilr~sr,  1'. <'. T w t i i ,  anti I,. I'reeriman. . I .  Or,) .  
C / ( < v t . ,  26, 132:4 f l ! l U I l .  

( I  1) I:. I ler inir int i~n.  I t .  I ) .  1 l w t n ,  t i r u l  1.. ( . ( ' lark,  t t j ! d . ,  1 0 ,  102. 1 2 1 , ~ ~  
l l 9 . X ~ l :  22, :M2 (1115Tj: 23, l \ l i 9 ,  2O:H ( l ! lX!:  26,  2066 (10601. 

i16) 1:. K u l r  and C y .  Scliopf, C. H. Patent 2,66I.:Si3 (1Y53);  Clitm. .iiistr., 
49, 1793 (1955) .  See also E;. \\-iemers, A r c h .  Ezpt?. I'atiiol. Phcirmukol., 213,  
283 f19,51): 

(16 )  11, I<ockmiiiil. C .  I * ~ I ~ ~ I I L I T I ,  I.. Stern. a r id  .I. Hallenslelirii, I' - .  
l'atent 2.088.!)11 (1937):  Gerrnari Paten1 644,!!W (1i::ii): C / ! c m .  .Ii,str... 
31, 6823. W1,5 f l < 4 , ' 3 i j ,  resl,ecti\-riy. 

\ .  1'. (:ray i i r i i l  I ) .  I:. l leiirrieyrr, . I .  . i m .  ('/tern, So,  ., 81, 4x47 ( l ! l59)  

Cliem. dbstr . ,  46,  1252 (1951). 

( 1 7 )  11. I ) .  IIoeiI a n d  . J .  Van I j l j k .  /I' C ' h t m , ,  75, 121.5 f l ! i 5 l ) i .  
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TABLE I V  
ANILS 

ArlCH=KArz -- Calcd, 5%---- __-- Found,  %---- 
In 

p-Xitrophenyl 

3-Pyridyl 
4-Pyridyl 
2-Pyridyl 
3-Pyridyl 
4-Pyridyl 
3-Pyridyl 
3-Pyridyl 
2-Pyridyl 
3-Pyridyl 
4-Pyridyl 
p-Nitrophenyl 
p-H ydroxyphen yl 
p-Sitrophenyl 
3,4-11 imet hox yphend 
3,4-l)imet hoxyphenyl 
p-Hydrouyp henyl 
3-Pyridyl 
o-Hydrox yp hen)-1 

.In 
2-Pyridyl 

vi-Nitrophenyl 
p-Hydroxyphenyl 
p-Hydroxyphenyl 
p-Hydroxyphenyl 
o-Hydroxyphenyl 
4-Carboxyphenyl 
o-Hydrox yphenyl 
4-Carboxyphenyl 
3-Carboxyphenyl 
4-Carboxypheriyl 
3-Pyridyl 
3-Pgridyl 
p-Hydroxyphenyl 
p-Hydroxyphenyl 
4-Carboxyphenyl 
p-Aminophenyl 
p-Aminophenyl 
4-Sulf amylphenyl 

M p ,  oc C 

147-148 60.22 
(+MeOK) 
109-1 11 
201-202 
186-186 
212-213 
166-168 
241-243 
87-88 

235-237 
219-221 
288-290 
157-158 
182-183 
168 
150-151 
176-178 
196 
144 
214 

be 48, detectably active at  ea. 20YG of the toxic (70 mg/ 
kg) dose, not antagonized, but rather apparently en- 
hanced in its effect, by S-allylnormorphine, and not 
effective orally. 

I t  is interesting that, whereas Schiff bases, notably 
thoqe corresponding to compounds 10, 30, 34, 42, 48- 
52, 54, 64, and 73, as well as earlier reported N-(3- 
indolyl)methyle~ieaniphetamines,~~ tended to evoke 
central stimulation bordering on convulsive effects in 
mice a t  2.5-10 mg/kg (subcutaneously), the second- 
ary amines with heterocyclic groups more often affected 
blood pressure or produced mild analgetic or sedative 
effects. Marked to moderate, but transient, hypo- 
teniive action mas exerted by 11, 43, and 58 at (intra- 
venou5) doses of about 10 mg/kg. As might be ex- 
pected,': 23 lowering of blood pressure in dogs also re- 
sulted with several of the di(P-arylalkyl)amines, es- 
pecially compounds 80 and 85-87. The most interest- 
ing of these, lower melting diastereoisomeric 85, was 
strongly hypotensive in dogs and lacked sedative prop- 
erties, although in mice the same compound behaved az 
a central depressant. The higher melting diastereo- 
isomer of 85 (see Experimental Section), on the other 
hand, in dogs produced a sedative response and did riot 
lower blood pressure. The trimet hoxyphenyl coni- 
pounds of Table I11 did not prove to be of interest, nor 
did the reniairiing (102-107) amines have any useful 
effects. 

Broadly speaking, results of testing this array of 
amines tended to point up the well-known close (and 
ionietinies inseparable) ronnection between central, 
cardiovascular, and analgetic pharmacological actions 
of the phenethylamines, arid it cannot be claimed that 
any improvement ma5 found over the efforts of others to  
deal with this intriguing but complex problem. 

Experimental Sectiont4 

N-( p-Nitropheny1)nicotinamide.-Preparation of nicotinamides 
listed in Table I is exeniplified by synthesis of this compound. 

63.43 
72.71 
72.71 
72.71 
72.71  
69.01 
72. 71 
69.01 
69.01 
69.01 
63.43 
72.71 
64.46 
70.02 
63.78 
73.56 
73.07 
56.50 

H 

5.05 

3.99 
5.09 
5 0 9  
5.09 
5.09 
4.46 
5.09 
4.46 
4.46 
4.46 
3.99 
5.09 
4.16 
5.88 
5.02 
5 . 7 0  
5.62 
4.38 

h- 
16.21 

18.49 
14.13 
14.13 
14.13 
14.13 
12.38 
14.13 
12.38 
12.38 
12.38 
18.49 
14.13 
11.57 
5.44 
4.65 

13.20 
21.31 
10.14 

c 
60.55 

63.61 
7 2 .  76 
72. 87 
72.78 
73.01 
69.30 
73.11 
69.11 
69.01 
69.23 
63.69 
73.20 
64.06 
69.94 
63.26 
73.57 
72.91 
56.43 

H 

5.20 

4.26 
5.19 
5.23 
5 0 7  
5.07 
4.60 
5.38 
4.54 
4.33 
4.20 
4.23 
5.03 
4.35 
5.88 
5.05 
5.87 
5.71 
4.45 

N 

16. OS 

18.13 
14.29 
14.07 
14.01 
14.30 
12.23 
13.79 
12.22 
12.37 
12.47 
18. 72 
13.95 
12.17 
5.49 
4.78 

12.93 
21.03 
10.28 

A mixture of 33.4 g of nicotinic acid and 52 ml of SOC1, was heated 
on a steam cone for 15 min allowing excess reagent to boil away, 
arid finally the solid residue was warmed very briefly in uacuo. 
The residual solid, crude nicotinoyl chloride hydrochloride (58 g), 
was combined with 37.5 g of p-nitroaniline in 500 ml of toluene, 
and the suspension refluxed 3 hr. Evolution of HCI was com- 
plete after ca. 1.5 hr. The yellow, insoluble crystals were 
collected and treated with 450 ml of wet methanol, and the 
suspension boiled 15 min. The crude product was then collected, 
washed with methanol, and air dried; yield 40 g (56%) of sol- 
vated amide, mp 253-255' dec; purified further for analysis by 
recrystallization from methanol, it consisted of pale yellow needles 
of the hydrate, melting point as recorded in Table I. 

Other amides were prepared by standard procedure in the 
presence of pyridine. 
3-(p-Aminobenzoylamino)pyridine. A.-Reaction of p-nitro- 

benzoyl chloride with 10.9 g of 3-aminopyridine in 500 nil of ethyl 
acetate for 0.5 hr afforded crude 3 4  p-nitrobenzoylamino)pyridine, 
nip ca. 200", in 84y0 yield. 

B. Reduction of this nitroamide typifies the procedure used 
in preparing the aniirioamides of Table I. A suspension of 9.7 g 
of product from A in 200 ml of ethyl acetate and 150 ml of ethanol 
was shaken 011 the standard Parr apparatu5 in the presence of 
2.5 g of 10% Pd-C under 3.1 kg/cm20f hydrogen at 65' for 3 hr; a 
pressure drop of 0.632 kg/cm2 (in a 4-1. system) took place during 
the first hour, after which there was no further uptake. ilfter 
filtration, the gray, solid mixture of catalyst and product was 
boiled with several portions (300 ml) of methanol to dissolve the 
product. Evaporation of the filtered methanol solutions gave 
4.5 g (555;) of solvated product as pale yellow needles, mp 
233-235" dec (sintering 220'). 

Other aminoamides (Table I )  obtained in comparable yields, 
similarly, were quite sparingly soluble in alcohols and other or- 
ganic solvents, and several consisted of very tenacious hydrates for 
which exact analytical figures were very difficult t,o obtain. 
Corresponding hydrochlorides, examined with a few examples, 
were even less tractable. 

Anils and Schiff Bases.-The compounds listed in Table I V  
and other serondary ainiiie precuraors were prepared by heating 
together equimolar amounts of requisite aldehyde aiid amitie in 
an appropriate solvetit, chosen in accordance with the solubility 
characteristics of the amine. Benzene or toluene was preferred 
so that customary azeotropic removal of water could be carried 
out through reflux for 1-3 hr under a water separator. With 
some of the less soluble nitroaniliries, nitrophenols, and isatin, 
ethyl acetate gave better results, and for highly polar (sulfon- 
amido and carboxy) compounds ethanol or ethyl acetate was 
occasionally used to advantage. Withiii the liniits of experi- 

( 2 3 )  See .J. S. Iluck, J .  Am. Chem. So<. ,  63, 21Y2 (1831), and references 
therein. 

(24) Melting points were o1)tainerI rising a coil-heated, stirred, silicone oil 
I ia th  n i t h  a calibrated 360° thermometer. 




