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Synthesis of Varied Heterocyelic and Substituted
Aryl Alkyl Secondary Amines, Related Schiff

Bases, and Amides

GorDON N, WALKER AND Miriam AxN INvLerT

Resewrch Division, CIBA Phurviaceaticul Company,
Division of CIBA Corporation, Sunimit, New Jersey

Reveived Devember 22, 1567

IFollowing an investigation! of busiec «,8-diarylpro-
pionitriles (I) as potential steroid 11-hydroxylation in-
hibitors, it appeared advisable to extend the work in
the direction of some similar benzanilide (II) and
benzylaniline (IIT) analogs having structural similarity,
with =pecial reference 1o compounds in which Ar and
Ay were aminophenyl and pyridyl groups.

AnCILCIH(CN AT ALCONRAM
1 Il

AnCHANRA AnCHR),NIT(CHB A,
1T v

Accordingly. some buxic amides (I1) and their deriva-
tives, listed in Table I, were first synthesized by stand-
ard procedures, the p-aminophenyl compounds being
prepared by hydrogenation of the corresponding p-
nitroamides. These substances were found to be de-
void of interesting effects in endocrine and other phar-
macological tests,
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nitro group. FThis substance showed effects on <oy
adrenocortical  steroid  output  <imitar to, although
weaker than, those exerted by compounds deseribed
carlier,' and thus appeared to mimic structurally the
amphenone and metapyrone-related basie nitriles (1)
reported  previously,  As in the latter series, the
adrenocortical action was limited specifically to 1he 3-
pyridyl analog.

Anils and benzylanilines resenible in molecular shape

the nunierous azo compounds, stilbenes, c¢te., long
known to have various chemotherapeutic effects, Svs-

tens comprised of certain Schiff bases, notably those
derived from pyridoxal and capable of triad proto-
tropy,* have been implicated i biological mechanisins
of transamination and oxidation.  With these thoughts
in mind, one may imagine that a program, based on
general =creening of a series of benzyl and benzylidene
anibnes substituted with a broad assortment of groups,
niight turn up =ome new directions in drug desigi. At
least during the thue (1957-1959) of our cffort. and
perhaps to a large extent at present as well, there is
little predicting accurately what particular componnds,
chosen at random from a series not previouslty much ai-
vestigated, will alter biological oxidation or other reac-
tions, nor on what celular systems ¢ 2vo they will
chance to exert a specific effect.  Lncouraged by re-
port=" implying chemotherapeutic efficacy of unsatu-
rated compounds incorporating the p-uminosalieyle
acid, uicotinoyt and isonicotinoy!l hydrazides, and di-
alkyvlamino (N-mustard) moieties, we commenced to

TaBLE |

AMIDES
ArCONTTA

Reerystn
Al Ary AMp.eC solvent”
3-Pyridyl 3-Pyridyl IRR-190 C
3-Pyridyl 2-Pyridyl 138--139" C
3-Pyridyl 3-Pyridy! 240-244 A-D
3-Pyridyl o-Hydroxypheny! 224-226 A-C
p-Nitrophenyl 3-Pyridy! 228231 A
p-Nitrophenyl p-Hydroxypheny! 263-265 A
p-Nitrophenyl p-Nitrophenyl 265-267 A
p-Nitrophenyl 4-Pyridy] 248-25t) A
p-Aninophenyl 3-Pyridy! 234-236 A
p-Anminophenyl p-Hydroxypheny! 252-254 A
p-Aminophenyl p-Aminophenyl 205-207 3

4-Pyridyl
B, ethanol:

2606-268 A
C, ethyl acetate;

p-Aminophenyl!

“ A, methanol; 1), water.

see Chewn, Abstr., 32, 4285 (1938).

More interesting results were encountered in a series
of amines (III; see Table IT) which were prepared using
the widely applicable method, sodium borohydride re-
duction of corresponding arylidenamines.2®  One
compound in particular, an amide (I1I, Ar, = 3-pyridyl;
Ars = p-aminophenyl; R = COCHj,), was obtained
by condensation of pyridine-3-aldehyde with p-nitro-
aniline followed by the sequence (1) sodium borohydride
reduction, (2) acetylation of the resulting secondary
amine, and (3) catalytic hydrogenation (Pd) of the

(11 G. N. Walker, .J. Meid. Chem.. 8, 583 (1065).

(2] 1. 1. Billman and A. C. Diesing, J. (irg. Clem., 22, 1068 (111571

(3) (a) G. N. Walker awl M. A. Moore, ibid., 26, 432 (1061); do G. N.
Watker, M. AL Moore, and B N, Wever, ihid., 26, 2740 (16061},

» Charactrerized as:
< C. O. Badgett, R. C. Provosy, C. L. Ogg, and C. F. Woodward [/. :tm. Chem. Sor., 67, 1135 (1045)] reported mup 136-137°;
139° wax alxo reported: Chem. Abstr., 29, 2535 (1935); 86, 3512 (1942).

e el bl - et W DI B
Form” ¢ 11 N & 11 N
66 .32 4,55 2114 6622 447 21 .41
(] 32,32 519 870 32,65 344 KoNK2
I’ 57,59 504 11.20 5766 5.86 11.58
I o 15.05 14.84
60 . 46 3.00 10.80 66, 2% 4113 11.11N
5436 3.16 14.65 4.6t 324 14 43
I 3517 4.24 1644 5. 44 36U t5.41
I 57.82 6.07 16,86 57 .84 5.065 16.43
65,41 530 12.27 67.77 5.2 12.21
68,70 57T 8440 6878 567 18,74
I 062 .32 5.67 IS 17 62.54 5.3D 1811

t, methiodide.
mp 1LaN-
The corresponding 4-aminopyridineamide is also knowie

IZ, monohydrare: ¥, dihvdrate:

prepare a scries of Schiff bases and corresponding
amines derived from these and other similar groups.

(4) C. H. Stammer awd 1. 1), McKinney, /iid., 30, 3436 (19651, hnve re-
viewed this subject. See alsn L. I. IMeser and M. Fieser, ""Topics in Organic
Chemistry,” Resnbo(d Publishing Corp., New York, N. Y., 1063, pp 285~
286, For redvetion of pyridoxal Schiff Gases, see D. Hey(, E. Loz, 8. AL Har-
s, and K. Folkers, JJ. Am. Chem. Soc., 70, 1670, 3669 (1848).

(5) See, rnter ulin, H. M. Fox, Seience, 118, 497 (18531; C. 1. DPahuer,
J. Org. Chem,, 22, 1109, 1110 (19571: F. D). Popp, ihi/., 26, 1566 (10611;
H. Priewe, German Patent 850,154 (19521; Chem. Abstr., 52, 11906 (1058).
Thel idea of chemotGerapentic eompounds incorporating semi(abi(e ~N==N-,

i
=NCN-, ~O0ON=-, (r (= N- siroctural mojeties wlisel, having reacOed an

y 11 1
appropriate site, may release an active aldebyde or amine, is at (east as o
as 4-’sulfamyl-2 4-d;aminocazobenzene hydrochloride {Prontosil®); sec, for
example, recently, M. E. KoeGue anil F.. A, Konopka, ./, Med, Dhrm. Chem.,
§, 257, 281 (1062), and J. 11. Bittnan and 1. L. Meisenlieimer, s/id/., 6, 682
(19631,
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3-Pyridy!
4-Pyridy!
o-Chlorophenyl
2-Pyridyl
3-Pyridyl
3-Pyridyl
3-Pyridyl
p-Dimethylaminophenyl
2-Pyridy!
3-Pyridyl
4-Pyridy!

3,4-Dimethoxypheny!
3,4-Dimethoxyphenyl!
p-Nitrophenyl
p-Hydroxyphenyl
p-Hydroxyphenyl
p-Dimethylaminophenyl
o-Hydroxyphenyl
o-Hydroxyphenyl
o-Hydroxyphenyl
3,4-Dimethoxypheny!
o-Hydroxypheny!
p-Hydroxyphenyl
o-Hydroxyphenyl
p-Chlorophenyl
o-Hydroxyphenyl
3-Indoly!
p-Chloropheny!
3,4-Dimethoxyphenyl
p-Chlorophenyl
o-Hydroxypheny!
p-Chlorophenyl
o-Hydroxypheny!
3,4-Dimethoxyphenyl
p-Hydroxypheny!
p-Chlorophenyl
p-Chlorophenyl
p-Chlorophenyl
p-Chloropheny!
o-Hydroxyphenyl
p-Chloropheny!
p-Chloropheny!
p-Dimethylaminophenyl
o-Hydroxyphenyl
o-Hydroxyphenyl
o-Hydroxyphenyl
2,4-Dichlorophenyl
p-Chlorophenyl
p-Chloropheny!
3,4,5-Trimethoxyphenyl
3,4,5-Trimethoxyphenyl

3,4,5-Trimethoxyphenyl
3,4,5-Trimethoxyphenyl
3,4,5-Trimethoxyphenyl
p-Dimethylaminophenyl!
p-Dimethylaminophenyl
p-Dimethylaminophenyl
p-Dimethylaminopheny!
p-Dimethylaminophenyl
3,4-Dimethoxypheny!
3,4-Dimethoxyphenyl
3,4-Dimethoxyphenyl
3,4-Dimethoxyphenyl
3,4-Dimethoxyphenyl
3,4-Dimethoxyphenyl

Norrs
Tasre [I
ARrRoMATIC SECONDARY AMINES
AI‘1CH2NHAI‘2
Are Mp, °C
m-Nitropheny! 114-115
o-Hydroxyphenyl 176-178
p-Dimethylaminophenyl 45
p-Hydroxyphenyl 164-166
p-Hydroxyphenyl 145-146
o-Hydroxypheny! 177-178
4-Carboxyphenyl 220-222
p-Hydroxyphenyl 130-132
4-Carboxypheny! 207-209
3-Carboxyphenyl 190-192
4-Carboxyphenyl 244-247
dec
3-Hydroxy-4-carboxypheny! 170-171
p-Hydroxyphenyl 164-166
3-Pyridyl 92-94
3-Pyridy! 191-192
p-Aminophenyl 164
p-Aminophenyl 78
p-Hydroxyphenyl 123
p-Chloropheny! 123
3-Pyridyl 190
p-Aminophenyl! 88
m-Chloropheny! 111
p-Dimethylaminophenyl 105
p-Dimethylaminophenyl 101
p-Dimethylaminophenyl 89
3-Hydroxy-4-carboxyphenyl 147
p-Dimethylaminophenyl 127
p-Aminophenyl 140
p-Dimethylaminophenyl 123
o-Chlorophenyl 42
p-Nitrophenyl 138
p-Chlorophenyl 70
2,4-Dichlorophenyl 83
p-Chlorophenyl 123
m-Nitrophenyl 124
3-Pyridyl 106
3-Hydroxy-4-carboxyphenyl 169
4-Pyridyl 137
p-Todopheny! 101
p-lodophenyl 122
p-Hydroxypheny! 101
m-Nitropheny! 114
4-Carboxypheny! 188 dec
4-Sulfamylpheny! 182
2,5-Dichlorophenyl! 92
2-Thiazoly! 129
p-Chlorophenyl 74
o-Hydroxyphenyl! 109
2-Thiazoly! 131
1,2,3,4-Tetrahydro-5-naphthyl 112
1,2,3,4-Tetrahydro-6-naphthyl 196
(-HCY)

3,4-Dimethoxyphenyl! (- HCl) 202
2-Thiazoly!l (- HCI) 190
p-Dimethylaminopheny! 98
2-Thiazolyl 149
p-(2-Hydroxyethyl)phenyl 82
3,4-Dimethoxyphenethy! 74
p-Dimethylaminophenyl 99
p-Methoxyphenyl 98
p-Diethylaminophenyl 66
p-Carboethoxypheny! 120
1-Naphthy! 136
1,2,3,4-Tetrahydro-6-naphthyl 98
p-(2-Hydroxyethyl)phenyl 94
2-Thiazolyl 126

.
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71
71
71

63.
69.
62.
.98
.87
74.
72.

71
72

66

71

66

67
71
61
63
5%
63
65
65

48
66
63
71
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49
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37

.98
69.
.98
.08
.98
08.
74.
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68.
68.

08

41
35
41
41
41

36
43
87

65
54

.81
.98
69.

74

.81
4.
74.
69.
64.
76.

35
35
08
36
94

.09
.30
.92
.92
61.

92

.23
64.

86

.92
.90
60.

54

.90
45.

44

.02
.81
.92
.09
56.
58.

09
23

.23
.48
66.

81

.45
73.
66.

36
01

.45
.28
68.
61.
75.
71.
75.
74.

33
77

30
79
96

.58
68.
77.
76.
71.
A7.

55

73
05
59
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34
04
o7
04
04
04
.30
.49
30
.30
.30

65
61
84
04
59
.94
09
A8
04
.02
.18
.49
.49
.57
.05
.22
63
.74
40
.95
40
14
81
95
07
.36
.07
.23
72
18
.95
.71
.07
14
.89
.52
18
.04
.70
.20

54
.41
.65
48
.20
74
.61
.86
.34
.71
53
.80
.37
.64

625
Found., %

N C H N
18.33 63.04 4.91 18.00
13.99 72.18 6.21 13.95
10.75 69.02 6.62 11.02
13.99 71.72 5.98 14.24
13.99 71.93 5.99 13.17
13.99 72.06 6.09 14.22
12.27 67.93 5.38 12.45
11.56 74.47 7.49 11.66
12.27 68.38 5.42 12.51
12.27 68.24 5.21 12.37
12.27 68.27 5.40 12.31

4.62 63.04 5.66 4.58

5.40 69.25 6.29 5.65
18.33 62.60 5.06 18.34
13.99 72.12 6.30 13.79
13.08 72.92 6.75 13.39
17 .41 74.94 8.11 17.30

6.51 72.05 6.05 6.30

5.99 66.30 5.12 6.13
13.99 72.09 6.43 13.83
10.85 69.59 6.95 11.13

5.99 66.40 5.18 6.17
11.56 74.80 7.48 11.8
11.56 74.40 7.59 11.33
10.75 68.78 6.61 11.05

5.40 64.74 5.17 5.42
15.84 77.02 7.43 15.80
12.04 66.61 5.70 11.69

9.78 71.33 7.73 10.64

5.56 61.48 4.34 5.63
11.47 64.23 5.02 11.75

5.56 61.97 4.30 5.57

5.22 58.25 4.21 5.12

5.04 65.06 5.99 5.14
11.47 63.68 5.01 11.71
12.81 66.21 5.34 13.09

5.04 60.43 4.41 5.20
12.81 65.38 5.47 12.38

4.08 45.46 3.24 3.96

4.31 48.10 3.93 4.15

5.99 66.45 5.14 5.71
11.47 64.11 5.02 11.20
10.36 70.74 6.80 10.44
10.07 55.73 5.07 9.84

5.22 58.19 4.18 5.22
13.58 57.96 4.81 13.63

4.89 53.87 3.57 4.51

5.99 66.62 5.08 5.99
12 .47 53.71 4.14 12.68

4.28 73.04 7.45 4.16

3.85 66.09 7.13 3.96

3.78 58.38 6.41 3.77

8.64 49.62 5.64 8.58

8.85 68.50 7.70 9.04
18.01 61.53 6.72 17.89
10.36 75.25 8.21 10.67

9.78 71.70 7.87 10.03
15.60 75.65 8.23 16.11
10.93 75.22 7.83 10.81

8.91 72.75 8.29 9.19

4.44 68.11 6.61 4.39
4.77 78.00 6.30 4.81

4.71 76.99 7.72 4.69

4.87 71.21 7.16 5.11
11.20 57.85 5.74 10.91
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Tagre 111
ALDIMINES AND SECONDARY AMINES
L= NDw and DN

B 1 (U e Y1151 71 D
No. R 1 My 2C ¢ J N o 1 N
1 3-Py-ClI== 4-MeOCH,CHOUCTI. 115 02006290 10003 .50 640 1110
2 3-Py-CIl. 4+-MeOCH,CHOHCH," = 153 5439 608 X454 S 6.06 8.2
3 4-Dy-CH, 4-MeOCH,CH,CH(CH, ) 1901 M6 674 X5l 6.70  X.65
4 3-Py-CI. 4-MeQC,CHLCH(CH, )~ 216 X360 6.7+ N5l T2 N5l
bt 4-Py-CH= 4-MeOCH ,CHOHCI, 122 TH200 6,20 1043 6.07 1t .t
6 +-Py-CIl1. +-MeOCJH,CHOHCH 161 S4B 608 R4S 6.50 N 44
7 4-Py-CI1, 3,4-OM e )oCoHy(CL ). 210 5565 6,42 N2 6.52 N 14
s 3-Py-ClL, 3.4-(MeQ nChlly CH S 226 3565 642 N.12 6.60 sl
9 2-Dy-Cl1, 4-MeOCH,CH.CH(CIT3) 147 dee SNOB6 674 R05) 678 N4S
10 3-Py-CI1, CJLCILCH(CIH, 203 dec 6021 6.7 136 685 041
11 4-Py-C11, CelT CIT). 1408 dee AN U5 636 (1.82 6.6t o
12 4-Py-C11. 3,4-{ CILOHCJALCHLWCHCH Y 168 ANAUAR 58T R0 Gt N 20
3 3-Py-CIl. 304t CHLO) Cel ,CH.CH(CH, ) 232 HH.AS HNT O ONI1B 580 NUIs
14 2-Pyv-Cll. 3, 4-(CILONCH;CHL.CH{CH 210 A0 10 621 NG 6.6 N U6
15 4-Pv-ClI. 3,40 M e ):C I LCH,CH(CITL ) 155 WoNS 6T T80 TN T
16 3-Py-CI1. 3,4-(MeO)Ce TCHLCH(CHy 202 2685 673 TN 67T T2
17 3-Py-CI1s CLClL )" 200 NS H.36 .82 6. HL O 0D
IS 2-Py-Clls CaL(CH t7u W.O0H 0 6.300 0 082 6. 38 1u.u7
14 2-Py-CI1, CJALCH(CTL 224 AN U5 6560 0N 6.4t U.6a
2t 3-Py-Cll. CJLCIH(CI )~ 1419 SN BLBG Ls2 6.57 .3
21 4-Pv-CI1. CJLCH(CH)* 2532 SNADH B30 1K 6 934 U
22 CsH,CH=CTHCII. CIHLCIHTOUCT. 116~ 11X RHT T 5.5 .67 0N
25 2-Py-CHa +-(MeO)CH,CHOHCIT. 7~ BT T2 1085 GO 47 T 13 1054
24 4-Pv-CH, 4-MeCyH,CITOHCH, ¢ 201 S6.34 6.46 0 R.T6 S6.40  6.80) NN
25 4-Pyv-CIl, $-1TOCAMCH.CH(CHy)" 23 dec 5715 6.4 N8y 56,72 65.52  X.61
26 4-Pv-CIl, 304, 0-(NeQ ), CeHo(CHy )" 214 dee S4ML 645 T 4T 53,09 6,51 7.4
27 3-Py-CIl. 4+-MeCH,CHOUCH, 108 STO1H 600 NOSK SO 6.4y a 12
28 2-Pyv-CIT, 4-MeCHL,CHOUCI T, 115 BV 5 BN VR () BRSO 56 58 604 S8
20 5-Py-ClT, 4-1TOC I CILCH{CII, e 225 dec 5715 630 N8N S0.85 642 8T
30 2-Py-CII, CALCILCTI(CH )" 2033 60,20 6.73 136 O8O 6.82 4.4
31 4-Py-CH. CLCTTOMCTI(CHy) 22N 57016089 NONN 57 .05 6,57 o~
52 3-Dy-CTH. CJLCITOHCI{CHL) 227 BT 10 6.0 NSRS 5741 6,200 N .N6
53 2-Py-CH, CJILCHOHCIT(CI L) 21N HT15 6.0 N8RS Ar.ul 651 sl
BE 4-Pv-CII, CiILCILCH(CH Y- 185 oo 201 6.7 136 S0 6.1 950
35 2-Pyvie-ClI, 34N e 1L.CAT,CHOIICH, 148 5700 65T A57.606 a4
1047 v 1. 14 - S laaug
30 2-Quin-CI1. 3,4-( A0 ), Gl T,CHOTICH - laq ANCHL 5 RS 681 ST 604 a2
37 4-Quin-CIT. 3.4-(MeO )G LCTTOHCH e 129 S50 G280 6,28 510 B.66 B16
38 4-Py-C. 3,4-(Me0)CJ LCHOHCH, 203 10 614 776 5315 651 TUTS
B 2-Py-Cl. 3,4 eO).CH,CHTOHCH A 145 AL.OD 6,23 T.hT 100 646 T .oN2
441 3-Py-CI1. 3,40 Me0),C HCHOTICH - 17 5310 614 776 3532 628 T TS
41 4-(Quin-Cl. J-1TOCH,CHLCH(CH, )b 168 dec HMLBH 36 T30 5005 650 728
42 2-Pyr-CII. 4-HOC L CILCHICTL) 141 7501 788 1217 T2.72 N6 1184
3 2-Quin-CI1. +-HOCJALCH.CH(CH 217 62 47 6.07 767 6231 6.21 762
44 2-Pyvr-Clle SN eI CHOMCLT 165 6315 71N 10051 62.60 7.24 10.55
45 2-Pyr-CIl. 4+-MeOCILCHOTTCHY 160 SU460 677 4.l SUL66 706 14,03
46 2-Pyr-Cll== 4-MeCJL,CITOHCH,’ 185 oo 1227 . . 12 1t
47 2-Pyr-Cll= $-MeOCJITL,CHOHCH 164 O8N N3 6.6 11,47 6587 644 11,66
48 2-Pyr-ClL 3, 4-(CILO CILCHL.CHCCLHLY 167 6132 6.52 9.5+ 6077 65N U4
44 4-Quin-Cll, 304 CILOOC I LCHLCHCH ) 2015 65,66 588 T 48 63 .46 6,07 TN
5 2-Quin-C1T. 3,4-( CILODCILCHLCIT{CIT )b 191 60 .08 Tl 6L.27 574 T
51 2-Pyr-Cll 4+-McOCH,CH,CH(CH,)" 144 G416 754 N 6441 T.71 10w
52 4-(in-Cl11. 4+-MeQC I CHLCTI(CITL Y 210 dec 63 52 608 7B 6284 660 T OI8
a3 2-Quin-CI1. +-MeOCH,CH,CH(CH; ) 110 dec 6180 6,45 723 61.52 6.71 727
H4 2-Pyr-CIly CyILCIH(CH Y 153 67 115 764 1117 67. 19 T.oa3 1.2
55 2-Pyr-Cll, 3,4-(Ae0 )y Cyl T CH,)L 147 6O TA T3 0. 44 6033 7.32 0.0y
56 2-Pyr-CFHla CyH;CHOHCH(CHy) N1 Thoul o ToRs 12017 7273 705 1228
a7 4-Quin-ClI. 3,4-( M eI T G 148 M5 618 6.03 50.6 6.5 Boud
N 2-Quin-Cll. 3,4-( MeO).C H{ CHo ) 187 61116 611 708 60.58  6.33 7.1
A4 2-Py-ClI, 3,40 Me O )aCeHy( CI, ).t 214 A5.66 0.42 =11 55.63 645  N.30
ttl 2-Pyr-ClI, CylILCHTOICH” 161 61.77 6.78 11.04 G1.97 6.8 11184
61 2-Pyr-ClH== CJLCHOUCH, 157 TL.oN6.50 1348 7291 6.80 1510
62 +-Quin-Cl1. +MeOCAH,CHOHCHY 145 MRS HR2 O THh 5074 6.10 T 1n
63 2-Quin-ClI, +-MeOCITL,CHOHCH.,® 158 DS SN2 785 6000 6.35 7o
64 4-Onin-C11. CALCHCH(CH, ) e 1541 65,55 6.3 S 64 01 6.X% 7T .d
65 4-Quin-CH, CyHLCHOHCH(CII ) e 201 dec A5 6.28 731 279 6.9 5o
66 4-Quin-C1I. CALCHOITCH e 134 55 82 5.6 7.58 55.64 6.46 5 4d
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TasLE III (Continued)
Caled, % — Found, %

No. R.® Re Mp, °C C H N C H N
67 2-Quin-CH. 4-MeC:H,CHOHCH, 174 dec 62.47 6.07 7.67 62.41 6.08 7.95
68  4-Py-CH== C:H,CHOHCH,’ 110 74.31 6.24 ... 74.76 6.02 ...
69 4-Quin-CH, 4-MeC:H,CHOHCH,?* 149 60.96 6.19 7.66 61.21 6.42 7.0
70 2-Quin-CH: C:H;CHOHCH-" 174 61.54 5.74 7.98 61.41 5.87 8.00
71 2-Quin-CH. CH;CHOHCH(CHjs) 210 62.47 6.07 7.67 62.62 6.18 7.52
72 2-Py-CH, 4-HOC:H,CH,CH(CH,;)* 221 57.15 6.40 8.89 57.07 6.54 8.54
73 2-Quin-CH. C:H,CH,CH(CHs;)? 193 65.33 6.35 8.02 65.72 6.43 7.93
74 C:H;CH=CHCH, C:H;CHOHCH(CHj;) 96-99 80.86 7.92 5.24 80.60 8.00 5.32
75 2-Py-CH, C:H;CHOHCH 166 55.82 6.02 9.30 55.88 6.12 9.54
76 3-Py-CH, C:H;CHOHCH, 179 55.82 6.02  9.30 56.12 6.21 9.6l
77 4-Py-CH, C:H;CHOHCH:? 143 55.82 6.02 9.30 55.84 6.17 9.14
78 CH;CH=CHCH. 4-MeOCH:CH,CH(CHj;)* 217-220 71.80 7.61 4.40 72.08 7.66 4.56
79 CeH;CH,CH(CH,) 4-MeQCH,CH,CH(CH,;)* 233 71.34 8.19 4.37 71.20 8.18 4.38
80 C:H;CHOHCH(CH;) 4-MeOC:H,CHOHCH,’ 185 64.10 7.16 4.15 64.13 7.28 4.20
81 C:H;CHOHC(CH;)= 4-MeOC:H,CHOHCH, 119 72.21 7.07 4.68 72.26 6.75 4. 8
82 CH;CHOHCH(CH,) 4-HOCHCH,CH(CH;)* 227 67.17 7.52 4.35 67.13 7.70 4.45
83 CsH,CH,CH(CHj;) 3,4-(CH0:)C:H;CH,CH(CHj)* 167 67.59 6.93 4.38 67.68 7.13 4.12
84 CsH;CH,CH(CHs;) 3,4-(MeO):CsHs( CHo),’ 150 67.94 7.80 4.17 68.25 7.96 4.31
85 CH;CHOHCH(CH;) 3,4-(Me0):CsH3:(CHas). 85-867 72.35 7.99 4.44 2,16 7.02  4.37

176° 64.85 7.44 3.98 64.30 7.48 4.05
86 CeH;CHOHCH(CHj,) 3,4-(Me0).C:H;CH(OH)CH,* 183 62.03 7.13 3.81 61.86 7.22 3.90
87 C:H.CHOHCH(CH,) 3,4-(CH.02)C:H;CH.,CH(CH,)* 237 65.23 6.92 4.00 65.18 7.00 4.03
88 3,4-(Me0).CsH;CH, 4-MeOCH.CH(OH)CH. 111 68.12 7.31 4.41 67.86 7.27 4.38
89 3,4,5-(MeQ);CsH.CH, 4-MeOQC:H,CH,CH(CHj;)* 152 62.90 7.39 3.66 62.70 7.39 3.71
90 3,4,5-(Me0);CeH.CH: C:H;CH(CHs;)® 164 64.0 7.16 4.14 63.42 7.06 4.40
91 3,4,5-(MeQ);C:H-CH. 3,4-(Me0)2CsHs(CH.,),* 157 60.37 7.09 3.52 60.19 7.18 3.41
92 3,4,5-(Me0);CsHCH, CeH;(CHz)e % 166 . 7.160 4.14 L. 7160 4.39
93 3,4,5-(Me0)sC:H.CH, C:H;CH,CH(CH,)* 166 64.88 7.45 3.98 64.80 7.52 4.12
94 3,4,5-(Me0);CeH,CH, C:H;CHOHCH-’ 201 61.09 6.84 3.95 60.99 6.80 4.03
95 3,4,5-(Me0);CsH.CH, C:H;,CHOHCH(CH,)* 218 62.03 7.13 3.81 62.07 7.28 3.93
96 3,4,5-(Me0);CsH.CH. 4-MeOCH,CHOHCH,** 204 58.00 6.85 3.56 58.13 6.92  3.55
97 3,4,5-(Me0):;CcHCH, 3,4-(Me0).C:H,CHOHCH,* 185 58.03 6.82 3.38 58.07 6.94 3.09
98 3,4,5-(Me0);CsH.CH, Cyclohexyl® 147 60.84 8.29 4.43 60.87 8.21 4.58
99 3,4,5-(Me0);C:H,.CH, Et;N(CH,):"° 179 52.03 8.2 7.6 52.15 8.23 7.86

100 3,4,5-(Me0);CsH.CH, Me;N(CHz)sb 207 307 T7.95 7.9 50.67 7.89 7.84

101 3,4,5-(Me0);CeH.CH, Et;N(CH;)"* 192 50.87 8.53 6.98 50.62 8.19 6.41

102 3,4-(Me0),CcH;CH, Cyeclohexyl® 201 63.1 8.47 4.9 63.01 8.64 4.93

103 3,4-(Me0),C:H;CH, Me:N(CHa)gb ! 203 51.69 8.06 8.61 51.46 8.06 8.14

104 3,4-(Me0),CsH;CH, C:H;CH. 187 65.46 6.85 4.77 65.79 6.98 4.75

105 4-MesNC;H,CH, Cyclohexylte 208 dec 59.01 8.58 9.17 58.81 8.40 9.43

106 4-Me,NCH.CH. CsH;CH,’* 194 61.34 7.08 §8.94 61.14 7.09 9.11

107 4-Me.NCH,CH: C:H;CH(CH;) 184 62.38 7.4 8.57 62.17 7.40 8.71

¢ Py = pyridyl, Pyr = pyrryl, Quin = quinolyl. ? Dihydrochloride. ¢ Hygroscopic. 4-0.25H,0. ¢ Monohydrochloride. / Crys-
talline base. ¢ Dihydrate. * Hemihydrate. ¢ Monohydrate. 7 Infrared: An.« 6.07-6.08 u. * Anal. Caled: Cl, 10.49. Found:

Cl, 10.68.

Inspection of Table IT will indicate that hydride re-
duction of anils has such versatility with respect to
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 sulfonamide 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 classes of compounds. Moreover some
presently rather inexplicable biological effects were
found in testing several of the compounds of Table II,
as mentioned below,

Knowing that attachment of substituted or hetero-
cyclic arylidene or arylmethy!l 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-
amines.®® Not only do p-pyridylethylamines® and
selected arylethylamines,'® particularly 1-(p-methoxy-
phenyl)- and 1-(3,4-methylenedioxyphenyl)-2-propyl-
amines, show analgetic effects, but other modified aryl-
ethylamines!! (aside from amphetamine) have been re-

t6) G. L. Jenkins and W. H. Hartung, ""Cliemistry of Organic Medicina(
Products.” 3rd ed, John Wiley and Sons. Inc., New York. N. Y., 1933, pp
263-374.

(7) W. H. Hartung, Chem. Rer., 9, 389 (1931).

(8) R. B. Barlow. "Introduction to Chemical Pharmacology,” 2nd ed.
Methien and Co., Ltd., London, 1964, pp 282-343.
(9) A. Burgerund G. E. Ullyot, J. Org. Chem., 12, 342 (1947): A. Burger

and C. R. Walter, J. Am. Chem. Soc., 72, 1988 (1950).
(10) E. J. Fellows and G. E. Ullyot in ""Medicinal Cliemistry.”” Vol. 1,
C. M. Suter, Ed., John Wiley and Sons, Inc., New York, N. Y., 1951, p 390.
(11) (a) A. L. Allewelt and A. R. Day, J. Org. Chem., 8, 384 (1941); (b)
H. Corrodi, H. Persson. A. Carlsson, and J. Roberts, J. Med. Chem.. 8, 751
(1963).



628 NoTEs

ported ws having central or selective adrenergic block-
ing actions. Moreover, several relevant reports, ap-
pearing during the course of our own work, indicated
that arylethylamines with appended heterocyclic groups
such as pyridyl'2 and pyridylethyl'® had, respectively.
enhanced analgetic or central depressant activities, ad
also concurrently & number of new relatives of mesca-
line with altered pharmacology were reported.*  Study
of certain other phenolic N-y-phenylpropyl-substituted
phenethylamines eartier had revealed vasodilatory prop-
erties, and substituted N-benzylephedrines! werc
known as useful brouchodilators.  More recently N-g-
phenoxyethyl derivatives of phenethylamines were re-
ported as coronary dilators,® and interesting coronary
offects have been described as well with N-(y,y-di-
pheuylpropyl)phenethylamines. s

In the synthesix of the secondary amines (IV) listed
i1 Table I, it was possible, as mentioned earlicr*® {0
obtain some products by borohydride reduction of two
different Schiff bases, for example, see Scheme I.

SCHEME 1
NQ*CHZNCH(CHJ)CHQCGHS
A
NO—CH2N=C(CH3)CH2 CeH,
B
N\ ) —CH:NHCH(CH,)CH.C:H;

However, at least with pyridyl compounds, aldimines
of type A were found to be more stable, obtainable i
greater variety, and reduced in better yields than those
of type B. Thus, nearly all of the heterocyclic-sub-
stituted secondary amines were prepared via A-type
intermediate imines; of the latter, those which were ob-
tained in crystalline form and purified during the
course of the work arc also listed in Table III. The
viclds of the borohydride reduction products ranged
from 60-909;. The borohydride method has the advan-
tage over alternative reductive allkylation! of amines in
avoiding arylmethylamine hydrogenolysiz as well as
concurrent reduction of pyridyl and other heterocyelic
moietics, both of which are likely to occur with plati-
num and other catalysts,

Schiff bases such as B and related ones from 1-
hydroxy-1-phenyl-2- propanone and the aminomethyl-
pyridines perhaps owe their lack of stability to a rela-

(12) AP Gray and D, . Hermever, J. Am. Chem, Soc., 81, 1347 (1959):
AL P Gray, DL E Heitmeyer, and 1. 1. Sponner, ibid., 81, 4351 (1059).

(13) = L. Shapro, 1. M. Rase, 1. O, Testa, and L. Freedinan, J. Ory.
Chem., 26, 1323 (10611

14y 1Y, Gepnington, R. 1. Moo, wud 1o O, Clark, iad., 20, 102, 1292
(1053): 28, 332 (1U571; 28, 1079, 2034 (14581: 26, 2066 (1960),

(151 1. Kilz and C. Schopf, U. 8, Patent 2,661,373 (1933): Chem. Abstr.,
49, 1793 (18551, See also K. Wiemers, Arck. Exptl. Pathol. Pharmakol., 218,
283 (1951): Chem. Abstr., 48, 1252 (1951).

(16) M. Bockmith(, G. Ehrhart, L. Stein, and 1. Hallensleben, 1. <.
D’atent 2,088,941 (19371: German Paten 641,000 (1037): Chem. Absir.,
31, 6823, 6415 (19377, respectiveiy.

17y 11. . Mued and 1. Van Ihjk, Fee. Trae. Chim., T8, 1215 (1056).

(183 G. Llrliary, Arzneimsttel Forsch., 295, 106 (1962): K. Harsinyi, 1.

KorGomits, and 1P, Kiss, J. Med, Chem., T, 623 (10641,
F191 mee WosD Fmersob, Ocy, Beactions, 4, 174 (L&,
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tively great tendencey for triad prototropic =hife of the
double bond under busic conditions.®  No such dith-
culty was encountered with the more stable ¢ N
compounds  prepared from  2-phenylpropanone, 1-
hydroxy-1-phenyl-2-propanone, or phenylpropancedione
and the g-arylethylamines, reduction of which enabled
preparation of compounds such ax 79, 80, and 82-87
(Table III) in high yields.

Pharmacology.—Compounds were screened by pro-
cedures deseribed or referred to in previous particles, !
for adrenal, analgetic, CNS, and cardiovascular ¢f-
feetz. Llarly i the work, interest centered on cudo-
crine phenomena, and through use of a chromatographic
technique?? compounds 8 and 17 of Tuble 11 were fownd
to increase somewhat the output of all the adreno-
cortical steroids being  traced in dog  experiments.
Thix was attributed tenatively to increased ACTH pro-
duction.  Other methoxy, p-hydroxy, aund p-amiuo
contpouiuls of the same type, however, did not scem to
have measuwrable effect= of this kind, but rather were
found to aet as motor stimubands i mice and dogs.
The most active stimualant of Table 1T appeared to be
compouird 29, which provoked nmarked and prolonged
excitement and increase in aggressive behavior in dogs
at 510 mg kg but was alko convulsive at the higher
dose.  Weuaker effects of the sane type were observed
with =everal other related compounds, notably 16, 21,
23, and 60.  The onsct of toxic effects was slow (20 hr)
and 1t would appear that the action of these compounds
ix 1ot eutirely a direct one on the central nervous sys-
fenn but may mvolve rather complex effects on the ¢n-
docrine bakuee betweenn the adrenal and  pituitary
elands.  Turther investigation of this possibitity. al-
though at present not warranted from a practical point
of view, might be interesting.

At doses of eq, 310 mg/'ke, compounds 8, 24, 25,
and 27 (Table I1) evoked transient hypotensive effects
in dogs, anct at higher doses (25100 mg/kg) they acted
as stimulants in mice. Similar effects were observed
with two compounds reported carlier, 3-(p-dimethyl-
aminobenzylamino) pyridine® and 3-(p-dimethylamino-
methylamino)indole®  However,  the  compounds
of Tuable 1T huving pyridyl, trimethoxyphenyl, and
other substituent  groups were  practically devoid of
interesting pharmacological effects, and halogen-con-
taining molecules, while somewhat antifungal and ante
parasitic ar a mnuber of mstances, were wsually quite
sensitizing ax well.

Considering the numerous precedents involved®
and the number of =ubstances examined, results with
compounds ar Table IIT were statistically rather dis-
appointing.  While many of the N-pyridvlidence- und
N-pyridylmethylamphetamines and  phenethanol-
amines <howed analgetic andyor central  stirmulant
effects in preliminary sereening. the percentage of com-
pounds which on repeated testing had noteworthy ac-
tivity was rather small.  Reproducible analgetic (tail
flick test) responses at doses ranging up to 100 mg/kg
(zubcutaneous) were obtuined with compounds 31, 48,
and 68, and with Schiff bases corresponding to com-
pounds 28, 56, wid 75. The best of these appeared to

1~

200 13W. Laver, Chene. Rer., 88, 480 (10637,

21 GUNL Watker, BT SmitG, awd Bo N Weaver, J. Ved, Chesic,, 8, 626
106,

220 L Cliny FL SGeppard, T Mawles, wond N Hoovie, Eadeer orabng e
T1, 170 1462,
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Tasue IV
ANILs
AriCH=NAr,
Caled. % —~———Found, %————
Arq Ar Mp, °C C H N C H N
p-Nitropheuyl 2-Pyridy! 147-148 60.22 5.05 16.21 60.55 5.20 16. 08
(+MeOH)

3-Pyridy! m-Nitrophenyl 109-111 63.43 3.99 18.49 63.61 4.26 18.13
4-Pyridy! p-Hydroxypheny! 201-202 72.71 5.09 14.13 72.76 5.19 14.29
2-Pyridy! p-Hydroxyphenyl 186-186 72.71 5.09 14.13 72.87 5.23 14.07
3-Pyridyl p-Hydroxyphenyl 212-213 72.71 5.09 14.13 72.78 5.07 14.01
4-Pyridy! o-Hydroxypheny! 166-168 72.71 5.09 14.13 73.01 5.07 14.30
3-Pyridyl 4-Carboxypheny! 241-243 69.01 4.46 12.38 69.30 4.60 12.23
3-Pyridy! o-Hydroxypheny! 87-88 72.71 5.09 14.13 73.11 5.38 13.79
2-Pyridy! 4-Carboxyphenyl 235-237 69.01 4.46 12.38 69.11 4.54 12.22
3-Pyridy! 3-Carboxyphenyl 219-221 69.01 4.46 12.38 69.01 4.33 12.37
4-Pyridyl 4-Carboxyphenyl 288-290 69.01 4.46 12.38 69.23 4.20 12.47
p-Nitropheuy! 3-Pyridy! 157-158 63.43 3.99 18.49 63.69 4.23 18.72
p-Hydroxypheny! 3-Pyridyl 182-183 72.71 5.09 14.13 73.20 5.03 13.95
p-Nitrophenyl p-Hydroxypheny! 168 64.46 4.16 11.57 64.06 4.35 12.17
3,4-Dimethoxyphenyl p-Hydroxyphenyl 150-151 70.02 5.88 5.44 69.94 5.88 5.49
3,4-Dimethoxyphenyl 4-Carboxyphenyl 176-178 63.78 5.02 4.65 63.26 5.05 4.78
p-Hydroxypheny! p-Aminophenyl 196 73.56 5.70 13.20 73.57 5.87 12.93
3-Pyridyl p-Aminophenyl 144 73.07 5.62 21.31 72.91 5.71 21.03
o-Hydroxypheny! 4-Sulfamylphenyl 214 56.50 4.38 10.14 56.43 4.45 10.28

be 48, detectably active at ca. 209 of the toxic (70 mg/
kg) dose, not antagonized, but rather apparently en-
hanced in its effect, by N-allylnormorphine, and not
effective orally.

It is interesting that, whereas Schiff bases, notably
those corresponding to compounds 10, 30, 34, 42, 48—
52, 54, 64, and 73, as well as earlier reported N-(3-
indolyl)methyleneamphetamines,® tended to evoke
central stimulation bordering on convulsive effects in
mice at 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-
tensive action was exerted by 11, 43, and 58 at (intra-
venous) doses of about 10 mg/kg. As might be ex-
pected,'®2® lowering of blood pressure in dogs also re-
sulted with several of the di(8-arylalkyl)amines, es-
pecially compounds 80 and 85-87. The most interest-
ing of these, lower melting diasterecisomeric 85, was
strongly hypotensive in dogs and lacked sedative prop-
erties, although in mice the same compound behaved as
a central depressant. The higher melting diastereo-
isomer of 85 (see Experimental Section), ou the other
hand, in dogs produced a sedative response and did not
lower blood pressure. The trimethoxyphenyl com-
pounds of Table IIT did not prove to be of interest, nor
did the remaining (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
sometimes inseparable) connection between central,
cardiovascular, and analgetic pharmacological actions
of the phenethylamines, and it cannot be claimed that
any improvement was found over the efforts of others to
deal with this intriguing but complex problem.

Experimental Section2¢

N-(p-Nitropheny!)nicotinamide —Preparation of nicotinamides
listed in Table I is exemplified by syuthesis of this compound.

(23) lee J. 8. Buck, J. 4m. Chem. Soc., 83, 2142 (1931), and references
therein.

A mixture of 33.4 g of nicotinic acid and 52 m! of SOCl, was heated
on a steam cone for 15 min allowing excess reagent to boil away,
and finally the solid residue was warmed very briefly in vacuo.
The residual solid, crude nicotinoy! ehloride 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 HCl 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 1.

Other amides were prepared by standard procedure in the
presence of pyridine.

3-(p-Aminobenzoylamino)pyridine. A.—Reaction of p-nitro-
benzoy! chloride with 10.9 g of 3-aminopyridine in 500 ml of ethyl
acetate for 0.5 hr afforded crude 3-(p-nitrobenzoylamino)pyridine,
mp ca. 200°, in 849 yield.

B. Reduction of this nitroamide typifies the procedure used
in preparing the aminoamides of Table I. A suspension of 9.7 g
of product from A in 200 ml of ethyl acetate and 150 m! of ethanol
was shaken on the standard Parr apparatus in the presence of
2.5 g of 106, Pd—C under 3.1 kg/cm? of hydrogen at 65° for 3 hr; a
pressure drop of 0.632 kg/cm? (in a 4-1. system) took place during
the first hour, after which there was no further uptake. After
filtration, the gray, =olid 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 (55Y;) of solvated product as pale yellow needles, mp
233-235° dec (sintering 220°).

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

Anils and Schiff Bases.—The compounds listed in Table IV
and other secondary amine precursors were prepared by heating
together equimolar amounts of requisite aldehyde and amine in
an appropriate solvent, chosen in accordance with the solubility
characteristics of the amine. Benzene or toluene was preferred
so that custonary azeotropic removal of water could be carried
out through reflux for 1-3 hr under a water separator. With
some of the less soluble nitroanilines, nitrophenols, and isatin,
ethyl acetate gave better results, aud for highly polar (sulfon-
amido and carboxy) compouuds ethanol or ethyl acetate was
occasionally used to advantage. Within the limits of experi-

(24) Melting points were ohtained using a coil-heated, stirred. silicone oil
bath with a calibrated 360° therinometer.



630 NorTes

mental error aud varying purity of commercial samples of the
amines and aldehydes used, the yields of aldimines were uearly
(quantitative. Those which crystallized, were sufficiently stable,
aid could be purified successfully by recrystallization from ethyl
acetate, benzene, or cvelohexane are listed in Tubles T and TV,

Secondary Amines.—Reduction of aldimines was invariably
carried out by treatment of & methanol solution or suspeusion of
the compound in an open vessel with excess (isnally 2-5 paris
by weight or more if the reaction were relatively slhiggish) =olid
NaBl,, added in portious ax deseribed earlier.?  After an addi-
tional period of heating (1-2 hr), conceniration to a smaller
volinme, and treatment with water, the proditets were isolated as
described earlierd® aud either recerystallized from an approprinte
solvent (ethanol, ethyl acetate, or aqueous aleohols) or counverted
as usnal to hydrochlorides, which were then recry=tallized from
ethanol, merhanol, or ethanol-ether.

N-(3-Pyridylmethyl)-p-aminoacetanilide. A.-—After the sl
Nul3H; reduction of the anil prepared from 3-pyridinealdehyde
and p-nitroaniline, the amine (17.7 g, mp 177-1790°) was refluxed
0.5 hr with 250 ml of acetic anhydride.  Evaporation of excess
reagent aud collection of the produect witlr the aid of cthylacetare
gave 10.4 g of the p-nitroacetanilide, mp H0-42°.

B. Hpydrogenation of 7.7 g of the nitroacetanilide in the pres-
ence of 3 g of 1067 Pd--C in ethyl acetate (350 ml) at 3 atm for 1
hr, filtration, and evaporation of the solvent gave crude, oily
amiue, from which there was obtained 5.6 g of correspouding
dihydrochloride, mp 177-180° dee; it crvstallized from ethanol
as the monohydrate, slightly unstable, pink crystals.

Anal. Caled for CH N0 -2HCHTLO: G, 50.81; 1L 5.97;
N, 1265, Found: C, 51.03; H, 6.06; N, 12.89.

N-(3-Pyridylmethylene)-1-phenyl-2-propylamine, prepared by
reaction of pyridine-3-aldehyde and uniphetamine in benzeue,
and dried in vacuo, was an oil; A 6.07 o AEO 231 my (e 13,960).
with inflection 278 mu (e 2630).

N-(1-Phenyl-2-propylidene )-4-pyridylmethylamine, similarly
prepared by reaction of 2-phenvlpropanone and 4-aminomethyl-
pyridine in benzene, was also an oil: A®? 6.02 p: Aoo™ 250 my
(e 3310), with inflections 258 and 262 mp (e 3090 and 267D,
respectively).

Reduction of the foregoing two compounds with Nal3H; in
nethanol, ax usual, gave ideutical sanmples of 10 (Table ITI) as the
diliydrochloride inn each case; ASM 258 mp (e 2650).
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Other N-pyridylidene, N-pyrrvlidesce, and  N-quinolylidene
derivatives of amines, prepared usiug the appropriate hetero-
exvelic aldehydes, showed infrared absorption at 6.08 4.

N-Homoveratrylnorephedrine (Table III; isomers of 85). T«
icsohmion of 40,6 g of homoveratrylamine in 500 1l of benzene
was added a solition of 34 g L-phenyl-1,2-propanedione in 4 ml
of benzene.  After exothermic reactici was complete, the elondy
sohttion was refluxed under a water trap for 2 e Fivaporation of
the benzene gave brown oil. The emde imine was dissolved i,
600 ml of nicthanol and mreated with excess NaB1L a<n=nal; frer
the exothermic and etfervescent reaction was finished, the solu-
ton was heated 1 hr on g stemn cone until the excess reducing
agent had been destroved and wost of the solvent removed.
Treatment of the cooled su=pevsion with water and extraction
of the erude producet with ether, followed by drving (KaCO,1 and
evaporation 1o a smaller volume, gave the higher melting dia-
stereoi=omer, mp 118-120°, collected in =everal crop= tnialling
21.6 g with the aid of ether. A pure =ample was prepared by
recrystallization from arpneous metliaiol: colorless ervstalz, mp
11951219,

Anal, Caled for CpdlyNOg: ) 72850 11 70990 N, 404t
Found: ), 72.54: 11 8S.00: N, 4.6

I'rout the ethereal mother liquor there was izolated, wWter stand-
ing and further trituration with ether, 2.9 g of the lower melting
momer, as colorless cryvstals, mp 84-36°, purified further by re-
crystallization from ether and also characterized as the cor-
re<ponding hydrochloride, as noted in Table T11

Compounds 80, 82, 86, and 87 were obtained by reduction of
corresponding  imines  prepared  from  I-hvdroxy-1-phenyi-2-
propanone, and each was ixolated i the form of a single diasterco-
SOnIer.

i
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