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A number of 2- and 4-w-substituted alkylamino-3-aminopyridines and -quinolines and correspouding imidazo
and triazolo compounds have been synthesized and evaluated for their anticonvulsant and eardiovascular activi-
ties. 4-(3,4-Dihydroxy)phenethylamino-3-aminopyridine has been found to possess substantial hypoteusive
activity. At certain doses the compound potentiates the pressor response of epinephrine and blocks that of

norepinephrine.

In a continued study on the synthesis and structure-
activity relationships of substituted diaminopyri-
dines,'—* the synthesis and pharmacological evaluation
of a number of w-substituted alkylamino-3-aminopy-
ridines and -quinolines (II-VI}, 1--arylethylimidazo-
and -triazolo[4,5-c]pyridines and -quinolines (VII,
VIII), and 6-substituted 3-3-arylethylimidazol[4,5-b]-
pyridines (IX) is reported in this communication.

2- and 4-w-arylalkylamino-3-aminopyridines (II and
III, R = NH.) were prepared by the condensation of
2- and 4-chloro-3-nitropyridine®s with the appropriate

NHCH,CH,—C;H;

R
® NH, @NH(CHQ)nC\HAr

N
N X
1 11, 4-pyridyl
111, 2-pyridyl
R,
R,
NH, NHCH,CH, R,
O NHCHQCHZ Rl O

N N

Y v

R,
R,
NHCHZCHz—@—R, |
R N
O Oy
N N
Vi

R, ROC N
. QD
Y

N\
//Y
N N CH,CH, R,

VIII IX

(1) M. M. Volira, 8, N, Pradhan, P, C. Jain, 8. K. Chatterjee. and N.
Anand, J. Med. Chem., 8, 296 (1963).

(2) P. C. Jain, V. Kapoor, N. Anand, A. Ahmad, G. K. Patnaik, and
M. M. Vohra, International “CNS Drugs'' Symposium, Hyderabad., 1966,
G. 8. Sidhu, I, K. Kacker, P. B. Sattur, G. Thyagarajan, and V. K. Param-
hansa, Ed., Council of Scientific and Industrial Research, New Dethi, India,
1966, p 323,

(3) P. C. Jain, V. Kapoor, N. Anand, A. Ahmad, and G. K. Patnaik, J.
Med. Chem.. 10, 812 (1967).

(4) Y. Ahmad and D, H. Hey, J. Chem. Soc., 4516 (1954).

(5) 8. Kruger and F. G. Mann, {bid., 2755 (1955).

arylethylamines followed by the reduction of the nitro
compounds (IT and ITI, R = NO,) thus obtained.

3-Phenethylamino-4-aminopyridines (IV, R = O-
CHs;) were obtained by the condensation of the phen-
ethvlamines with 3-bromo-4-nitropyridine N-oxide,®
followed by Rauey nickel reduction of the 4-nitropy-
ridine 1-oxides so obtained. 4-Phenethylaminopyri-
dines (V) were prepared by treating 4-aminopyridine
with the appropriate phenylacetic acids’ followed by
LiAlH, reduction® of the resulting acetamidopyridines.

Various 3-amino-4-8-substituted ethylaminoquino-
lines (VI, R = NH,) were prepared by condeusing 3-
nitro-4-chloroquinoline® with different B-substituted
ethylamiles followed by Raney nickel reduction of the
resulting nitro compounds (VI, R=XN0,).

The hydroxyphenyl compounds were svuthesized
either through the coiresponding methoxy derivatives
by demethylation with HBr or from the benzyloxy
compound by catalytic hydrogenation or treatment
with 6 ¥ HCL

The arylalkylamines required in this work were
known; however, the method of synthesis of a few
of them had to be changed to improve the yields.
Thus 8-phenylethanolamine, which had been prepared
earlier either by the reduction?® of a-phenyl-8-nitro-
ethanol or by acid hydrolysis'' of N-8-hydroxyphen-
ethylsuccinimide, was obtained in excellent yield by the
alkaline hydrolysis!? of the latter. Similarly, B-(1-
naphthyl)ethylamine, which had been prepared earlier
either by the sodium amalgam reduction of naphthyl-
acetaldoxime!® or by the Raney nickel reduction of 1-
naphthylacetonitrile,’* was obtained by the LiAIH,
reduction of 1-naphthylacetamide!4 and 8-(2-naphthyl)-
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No. hid 1 My °C ¢ 1 N C H N
1 NUCOCH)Csls I Oil 5 566 13.2 T3.T00 5.0 1nld
2 NHCH:CH:Cst; I Rt 8T T.07 14.14 T®E3T.2T 13,85
3 NHCOCH:Cell5-3.4-(0CHx): 131 ~HCL 203-205" 8.3 5.5 9.07 58.08 6.1 9,02
4 NMCH.CH:CsH3-3,4-(0CHs)2 1 Oit 10, 85 1
5 NHCH:CH:CsHs-3.4-(0H): H -HBr, 140 5001 4.5 9.0 0.1 4,03 8 8¢
6 NMCH.CH:CU!Csls NO HECL, 170-172k 14,35 11,14
7 NHNCH:CH:CH.CsHs N1l 211CL 189-102? 56.00 6.3 1.0 56.38 648 150
. 7\
8  NHCHCHN  NCH, NO: Ls-117h 214 20,74
o/
¢ NHUH,CH.N § \
9 NHUHLCHN - NGt N SSHECL 250-052k mloBas 1T D05 GO0 16,93
10 NHCH2:CH:Crols-a N Oy 180" JENS L.
11 N1UHCL:CHCollra Nl SOHCCL 2187 12,2 11.8
12 NHCH:CH,;CyoHr-8 NOs 114” 8.2 6.0 11.a 67,04 : R
13 NHCILCH:Culi8 N1, -HCE- 110, 2435¢ 64,38 G.15 I3.7 64.3 13.2
14 NHCHLCH, 7 NOy 103" 63.8 496 19.8 63.50 4.1 10.4
9}
N
H
- . ce e o . - o - -
15 NHCH (1 P N1 2HCL 108 235 5.0 17.2 36,00 5.4 17,28
H
16 NHCHCH:Cslls-3,4-(Cl)a NO2 180- 100" 13,5
17 NHCH:CI:CsHs-3,4-(Cl)s N1 135-1365 5050 G 14,9 55,78 1.58
SAHCL, 274¢ 119 4.2 1l.a A4h 4T
18 NHCH:CH:CsH-4-OCH; NO. 99b 15.3
19  NHCH:CH:CeHe-4-OCH; NH: 2HCL, 188-18y" S1 6,01 13.99 33,12 6.08
20  NHCH:CH:CsH:-4-011 NI, -21Br, 217-218" 10.1  4.39 10.7a 1041 4,97
21  NHCH:CH:CsH:-3-OCH: NO: 23 dech 13.57
22 NHCH:CH:CsH4-3-OCH; N1, -2HCI, 1857 A3 6.0 1303 55.8 1.4
23 NHCH:CH:CsH:-3-OH Ny 21 Br, 237" LT
24 NICHOH -~ —oc, NO» 1234 11.00 10, 68
OCH,C H,
25  NHCHCH, : OCH N1, S2HCL LT 30,85 5.0 v9 G070 508 s
C1ICH.C 1
26 .\11('111‘113—@»0('}1 N1, ALCH 110, 1707 S50 6.5 155 aL06 552 15.2a
(833
27 NHCH:CHOUCsH;s NO; 1744 16.2 15,82
98 NUCH.CHOHCsIIs NH: “2HCL 178-179 dec” 13.90 13.74
29 NO; HNCH:CH:CsHs-3,4-(OCH3): (1-oxide) 184b.¢ 50,0 5.57 9.18 8.6 5.6 1.2
30 NU: HNCH:CH:CsHs-3,4- (0 CHs): Oil 65.03 6.95 5.0 GO T3 15z
31 NH: HNCH:CH:CsH3-3,4- (OH)2 Qb 10,3 10,6

« Crystallized from hexane. ® IZtOH. ¢ H,0. < CeHs.

e 3-(3,4-Dinlethoxyphenethylamino )-4-nitropyridine 1-oxide, CylbhiNat.,

/ The produet was hygroscopie and the nielting point could not be determined.

ethylamine by reduction of 2-naphthylacetonitrile.!
The synthesis of 3,4-dichlorophenethylamine by the
reduction of the corresponding nitrile according to the
method of Benington, efal.,'t gavelow yields. It was,
therefore, prepared by LiAlH, reduction of 2-nitro-1-
(3,4-dichlorophenyl)ethylene.’”  1-Phenyl-4-(8-amino-
cthylpiperazine, which has been prepared earlier’
from B-N-morpholinoethylamine by ring opening with
HBr to give @B-bis(2-bromoethyl)aminoethylamine
followed by ring closure with aniline, was prepared in
good yields by the LiAlHs reduction of the correspond-
g nitrile;'* the latter was obtained by the action

(15) ) N. B. Chapman and J. F, A. Willianis, J. Chem, Soc., 5044 (1952);
(L) 8. C. J. Olivier and J. Wit, Rec. Trav. Chim., BT, 90 (1938).

(16) F, Benington, R. D, Morin, and L. C. Clark, Jr., J. Org. Chem., 25,
2066 (1960).

(171 G. B. Butler and M. . Carcer, J. Am. Clem. Sor.. T2, 2302 (1950).

(18) K. Cerkovnikov and P. Stern, Arhiv Kewm., 18, 12 (1946): Chem.
Abstr., 42, 1941 (1948),

{(19) C. B, Poltard amt L. J. llugbes, J. dm. Chem. Soc.. TT, 40 (1955).

of formaldehyde and KWCN oun N-phenylpiperazitie.

1-w-Substituted alkylimidazo- and -triazolo[4,5-¢]-
pyridines and -quinolines (VII and VIII) were prepared
by the cyclization of the correspouding amino col-
pounds with formic and nitrous aeids, respectively.

3-(p-Dimethylaminophenethyvl) -6-methoxycarbonyl-
imidazo[4,5-b Jpyridine on treatment with hydrazine
hydrate gave the corresponding hydrazide which on
reduction with Raney uickel gave 3-(p-dimethylamino-
phenethyl)-6-carbamoylimidazo [4,5-6 [pyridine.  3-
Phenethylimidazo[4,5-b Jpyridine-6-carbonyl  chloride!
on treatment with morpholine gave the required
morpholide and with g-diethylaminoethanol the re-
quired B-diethylaminoethyl ester.

Experimental Section?
T'he experimental couditions described below are bypical of the

general methods of synthesis followed in this work. Any vari-
ations in the methods are specifically mentioned.
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No. R R’ R Ap, °C C H N C u N
32 CH,CH;CeH;-3,4-(CHas), NO; I1 08-99a 15.49 15.73
33  CH,CH,CeH;-3,4-(CH;), NH, H -HCI, 168 15.1 15.13
34  CH,CH,C¢H3-3,4-(OCHs). NO, H 1102 59.4 5.6 13.86 60.0 5.9 13.7
35 CH.CH,CsH;-3,4-(OCHj), NH, H -HCI-H,0, 162-164 56.15 6.65 13.05 36.2 6.8 12.8
36  CH,CH,C¢H;-3,4-(0H), NH, H -2HBr, 174 38.32 4.4 10.31 38.7 5.0 10.8
37  CH,CH,CyyHwa NO. H 102e 69.6 5.1 14.3 69.75 3.5 14.26
38  CH,CH,C,;Hs-«a NH, H -HCl, 175¢ 68.5 6.05 67.92 6.28
39 CHJ(‘H: NO, H 161¢ 19.8 20.4
N
H
40 CH.,CH_,—C© NH, 11 -2HCl, 240° 18.61 18.3
N
H
41 CH,CHOHCH; NO, H 90-924 16.2 15.92
42 CH,CHOHCH; NH, H -2HC, 157-158¢ 13.90 14.00
43 CH,CHOHCH; H NO, 137-1384 16.2 16.57
44  CH,CHOHCH; H NH, -2HCI, 179-1802 13.90 14.45
45 CH,CH,C¢H4-(NMe,) NO, CO,Me 1102 39.3 5.8 16.28 50.63  5.78  15.90
46  CH,CH,Ce¢H-4-(NNMe,) NH, COMe  134-135¢ 64.98 7.00 17.83 65.38 7.12 17.76
¢ Crystallized from EtOH. ® EtOH-Et,0, ©H,0. ¢ CesHs.
TasLe III Hydroxyphenethylamino-3-aminopyridines and -quinolines.—
NHCH,CH,R A solution of the appropriate m'ethoxyphenpthylamino-S-
B aminopyridille or -quinoline hydrochlorides (5.0 g) in HBr (50 ml
, of 489, ) was refluxed for 6 hr. If the product separated on cooling
©f®7R it was filtered and washed (dry EtOH, Et,0), otherwise the re-
N action mixture was evaporated to dryness under reduced pressure
gy N and the residue crystallized from EtOH; yields 85-90% (Tables
No. R R Mp, °C Caled Found [-II). .
47 NCyHp NO:  126¢ 18 66 18.95 4-(4-Methoxy-3-hydroxy )phenethylamino-3-ammopyridi.ne‘—
18 NGCHp NH: -2HCL? 245-246 16.3 15.8 A suspension of 4-(4-methoxy-3-benzyloxy)phenethylamino-3-
49 CeHs NO:  132¢ 14.33  14.04 aminopyridine dihydrochloride (0.5 g) in 6 N HCI (20 ml) was
50  CsHs NH: -2HCL® 208-209 12.53 12.2 refluxed for 4 hr. Thereaction mixture was cooled, made strongly
51 CsHe-3.4-(OCHs): NO:  160° 11.89  11.55 alkaline with 109, NaOH solutiou, and filtered to remove some

52  CeHi-3,4-(0OCHz)2 NH: <HCL® 162-163 11.69  11.47

53  CsH3-3,4-(0H): NH: -2HBr.%¢ 250 9.19  9.48

e Crystallized from CsHe-hexane. ? EtOH-Et,0. < EtOH.
4 Aqueous HBr. ¢ Anal. Caled: C, 44.63; H, 4.1. Found: C,
44.61; H, 4.15.

4- or 2-(w-Arylalkyl)amino-3-nitropyridines and -quinolines
(I, III, VI, R = NO;).—A solution of the appropriate chloro-
nitropyridine or -quinoline (0.1 mole) in dry toluene or CHCly
(30 ml), depending on their solubility, was added gradually to a
solution of the appropriate amine (0.1 mole) and triethylamine
(0.15 mole) in dry toluene (50 ml) with stirring. After the addi-
tion was complete, the reactionl mixture was stirred at 70-80°
for 2 hr, cooled, and filtered. The filtrate was washed (H,O)
and dried, the solvent was removed, and the residue was either
crystallized as a free base or purified through its hydrochloride;
yield 70-9597 (Tables I-III).

4- or 2-(w-Arylalkyl)amino-3-aminopyridines and -quinolines
(11, III, VI, R = NH.).—A mixture of the nitro compound and
ethanol was reduced with H, using Raney nickel catalyst at a
pressure of 3.5 atm aud room temperature until H, absorption
ceased. The catalyst was removed by filtration and washed
with hot EtOH, the filtrate was coucentrated uunder reduced
pressure, a1ld the amine was isolated either as the free base or as
the hydrochloride by addiug the calculated quantity of ethanolic
HCI to a concentrated solution of the amine in absolute EtOH,
when the hydrochloride separated, either on cooling or on adding
dry ether; yield 85-959, (Tables I-III).

(20) (a) The melting points were determined in an ;804 bath and are
uncorrected. (b) All reaction products were routinely checked by ir and uv
spectroscopy on Perkin-Elmer Infracord and Unicam spectrophotometers.
respectively. (¢) Roman numerals refer to the type of compound, while
arabic numerals refer to their numnber in the tables,

unchanged product. The filtrate was neutralized with 3 &
AcOH and the amine so obtained was dissolved in absolute
EtOH and couverted to its hydrochloride by adding ethanolic
HCI; yield 759, (Table I).

3-(3,4-Dimethoxyphenethyl)amino-4-nitropyridine 1-Oxide.—
A solution of 3-bromo-4-uitropyridine l-oxide (10.9 g, 0.05 mole)
and 3,4-dimethoxyphenethylamine (18.1 g, 0.1 mole) in absolute
MeOH (150 ml) was refluxed for 4 hr. MeOH was distilled under
reduced pressure and the residue crystallized from absolute EtOH,
yield 369, (Table I).

3-(3,4-Dimethoxyphenethyl )Jamino-4-aminopyridine. —3-(3,4-

Dimethoxyphenethyl)amino-4-nitropyridine 1-oxide was hydro-
genated using Raney nickel catalyst. It was worked up in the
usual manner and purified by chromatography over alumina,
using CHCl; as the eluent. Removal of the solvent gave the
product as a thick oil; yield 909, (Table I).

4-Arylacetamidopyridines.—A mixture of 4-aminopyridine (0.1
mole), the appropriate phenylacetic acid (0.1 mole), and p-
toluenesulfonic acid (500 mg) in xylene (60 ml) was refluxed
using a Dean-Stark separator until no more water separated.
The reaction mixture was cooled and extracted with 4 .V HCJ,
and the acid laver was basified with NH,OH and extracted with
EtOAe¢-CeHs (1:3). The organic layer was dried aud the solvent
was removed. The residue was washed repeatedly (hot H.O) to
remove ally unreacted 4-aminopyridine, dried, and converted
to the hydrochloride in absolute ethanolic HCl; yield 209
(Table I).

4-3-Arylethylaminopyridine (V, R = H or OCH:).—A solution
of the above amide (2.72 g) in ether (20 ml) was added dropwise
to a suspension of LiAlH, (1.14 g) in ether (100 ml) with stirring
at such a rate that a gentle reflux was inaintained. After the addi-
tion, stirring and refluxing was continued for an additional 2 hr
and the product was worked up in the normal manner. The
product was purified by chromatographing over alumina using
CHCl; as the eluent; yield 779 (Table I).
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(!H;L‘H_,R
N
NYTN
\@ %
N
o4 G\‘(‘,,H;‘ Cll -3HCL, 273274 51.9 3.7 16.8 52.3 5.98 16.43
35 CH,CeH; Cll HCH 197-199 15.3 14.98
56 CH,C¢H, N 35-57 0.6 3.9 23.5 70.93 5.64 23.51
1ICI, 180-181 59.8 4.909 21.45 79.41 5.37 20,93
CH.CH.R
Ny
Ol
N \'"
57 NC;ly, ClI 21ICH, 282 15.0 15.64
o Csls N 07 1.4 5.1 20,43 4.12 4 .88 20.1

Imidazo{4,5-c]pyridines and -quinolines (VII and VIII, Y =
CH)—A solution of the appropriate 4-substituted amino-3-
ambopyridine or -quinoline in formie acid (98-100C7) was re-
fluxed for 20 hr. Excess formic acid was removed under reduced
pressure, aud the residue was taken up iu a little water and made
alkaline with NH,OH. The oily product so obtained was ex-
tracted (CHCI), the extract was dried (Na,304), the solveut was
rentoved, and the syrupy residue was dissolved in a little absolute
11tO11 and treated with ethanolic HCI, when the hydrochloride
separated and was filtered and recrystallized from absolute
1KtOH; yield 90-959; (Table 1V).

Triazolo[4,5-c]pyridines and -quinolines (VII and VIII, Y = N).
A solution of NaNO, (10¢7) in H.O was added with stirring
{0 a suspension of the appropriate 4-substituted amino-3-amino-
pyridine or -quinoline (6.0 g) in 3 .¥ HCI (100 ml). After the
addition was over, the reaction nmiixture was stirred for another
1.5 Iir below 10° and the triazole thus separated was filtered,
washed (11,0), dried, and ecrvstallized from benzene-hexane;
vield 70-85¢7 (Table IV).

g-Phenethanolamine.—A suspeusion of N-(8-hydroxy-g-
phenethyl)succininiide (70 g) in NaOIL [400 g in H,0O (400 ml)
and EtOH (1200 ml)] was gently refluxed when the compound
gradually went into solution. After some time the sodiun salt
of the partially hydrolyzed amide separated. More water (ca.
400 ml) was added to dissolve this salt aud refluxing was con-
tinued for a further 24 hr. The reaction nilixtare was concel-
trated nnder reduced pressure, and the oily layer was separated.
The aqueonts layer was extracted with ether (four 100-ml portions s,
the cther extracts were combined with the organic layer and dried
(Na,30y), the solvent was reinoved, and the residae was treated
with ethanolie HCI, followed by ether when the amine-1Cl
separated ont; vield 955, mip 215-216° (lit.2! 210-212° dec).

B-(1-Naphthyl)ethylamine ~—A suspeusion of l-uaphthyl-
acetamide (6.4 g) in dry THF (25 1) was added to a suspension
of LIAIL, (2.5 g) in dry THF (70 ml) with stirring and worked
1p as usual, bp 174-176° (12 mm) [lit.}3.24 bp 170-173° (16 mm)},
vield 4.7 ¢.

3-(2-Naphthyl)ethylamine was prepared by reduction of -
naphthylacetonitrile (15.0 g) in dry THF (20 ml) with LiAll,
(10.2 g) in dry ether (250 ml) aud the reaction niixture wius
worked up as usual; vield 8.2 g, bp 165-167° (10 mm), HCI mp
262° dee [lit.2® bp 160-165° (15 mni)].

3,4-Dichlorophenethylamine was prepared by reduction of
t-(3,4-dichlorophenyl)-2-nitroethylene (8.8 g) and LiAlH, (4.4
g) 11 ether. The amnine was isolated as its hydrochloride, yvield
6.0 g, mp 175-176° (lit.2* mp 178-179°).
1-Phenyl-4-cyanomethylpiperazine.——Powdered sodinm
metabisulfite (50.0 g) was added to a solution of CH,0 (22 1nl of
37-404;) i1 11,0 (50 mil). The reactionn mixture was kept at
55-60° for 0.5 hr, and N-phenylpiperazine (40.5 g) was added,
followed by a saturated aqueous solution of KCN (17.0 g).

(21) AL J. Castra. D. X, Brain, 4. D. Fisher, and R. K. Yater, J. Oeg.
Chem., 19, 1444 (1954).

The reaction mixture was stirred for another 2 hr, the organic
layer was separated, the aqueons layer was extracted (ClICL),
the mixed organic phase was dried (Na,SOy), and CHCL was
evaporated. The brown syrupy residue was repeatedly extracicd
with boiling hexane, the hexane solution cooled when the nitrile
separated whicll was collected by filtration.  An additional quan-
tity of slightly impure product was obtained on concentrating
the mother lignor, yvield 33.0 g, nip 65° (1it.22 nip 65-66.3°).
1-Phenyl-4-( 3-aminoethyl)piperazine..—The above nitrile

(31.0 g) was reduced by TiAIH, in dry THF and worked up ax
usual; vield 22.5 ¢, bp 115-117° (1 X 1078 mm) [lit.® bhp 175-
178° (0.5 nuu)].

3-Phenethyl-6-N-morpholinocarbonylimidazo|4,5-b]pyridine.
-~Morpholine (1.74 g) was added to a1 solution of 3-phenethyl-
imidazo{4,5-b]pyridine-G-carbonyl chloride! (from 2.8 g of the
acid!) in dry benzepe, the reaction mixture was kept at roont
temperature for 1 lir, the morpholine hvdrochloride which sepa-
rated was removed by filtration, the filtrate was concentrated
under reduced pressure, waid the prodiuct thus obtained was crys-
tallized from benzene-hexane; yicld 2.2 g (‘Table V).

3-Phenethyl-6-3-diethylaminoethoxycarbonylimidazo(4,5-b] -
pyridine was prepared by treating the acid chloride with diethyl-
aminoethanol as above and the product was isolated as a hydro-
chloride, vield 1.37 g (Table V).

3-(p-Dimethylaminophenethy!l)imidazo{4,5-0]pyridine-6-car-
boxhydrazide,—Iydrazine hydrate (5 ml, 99-100%) was added
to a solution of the above ester (2.3 g) in absolute EtOH (10 1l)
and the reaction mixture was refliuxed for 14 hr. FtOH was
removed under reduced pressure and the residue was erystallized
from MeOlT; vield 2.3 g (Table V).

3-( p-Dimethylaminophenethyl)amino-6-carbamoylimidazo-
[4,5-b]pyridine.—The above hydrazide (2.1 g) in absolute
FtOIT (210 1al) wax refluxed with Raney nickel catalyst (21.0 ¢
wet) for 24 hr. The catalyst was removed by filtration and
washed (hot LEtOl), the filtrate was evaporated to dryness
under reduced pressure, and the residue crystallized from EtOH;
vield 1.6 g (Table V).

Pharmacological Methods.— 'he compounds were tested for
their acate toxicity, gross behavioral effects, and anticonvulsant
activity against maxinmum electroshock seizures (MES)? inmice.
Liffects on blood pressure, respiration, and nictitating membranc
coutraction were studied in anesthetized cats according to the
standard  methods.?! 4-3,4-Dihydroxyphenethyl)amino-i-
aminopyridine (66, Table V1) was further studied for its selective
cffect on the a- and B-adrenergic receptors i1 eat hlood pressure,
isolated guinea pig anricle,® and seminal vesicle preparation.®

223 D, E. Adelson and C. B3, Pollard, J. Am. Chem. Soc,. 5T, 1430 (19:$H3.
¢23) E. A. Swinvard., W, C. HBroan, and W, K. Yonbg, J. Pharmarol.
Krptl. Theeap., 106, 319 (1952).

(24) J. 1. Burn, “'Praetical Pbarmacology.” Blackwell Scientibe blics-
tions, Oxford, 1452,

(257 U. Tiendelevbm e, /. Phuenacol, fixptl, Therap., 130, 450 (19607,

(26G) J. Bruggeer, Helv. Physiol. Phurmacol. Acta, 3. 117 (1945),
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TasLE V
R'OC N
O
s
CHZCH2~©>—-R

% caled ———07 found
No. R R’ Mp, °C C H N C H N
69 H NC;HsO 111-112 16.66 16.80
60 H OCH,CH;NLit, -HCl, 166-167 13.91 13.68
61 Nlle, NH, 129 66.01 6.11 22.65 65.66 6.47 22 .89
6?2 N Me, NHNH, 188 62.96 6.7 25.92 63.29 6.53 25.84
63 NMe, OMe 119 66.66 6.17 17.28 66.92 6.51 17.13
TasLe VI
PHARMACOLOGICAL ACTIVITY OF 2- AND 4-ARYLETHYLAMINGO-3-AMINOPYRIDINES
Approx ~———Cardiovascular act,———
LDso Anti-MES®  Dose. Effect on
(inice), (mice) at mng/kg  Effect on pressor
mg/kg Gross 0.25LDso ip iv blood response at
Pyridine derivatives ip effects® % block (animal) pressure® epinephrine® Renarks
1-(I’henethyl)amino-3-amino- (64)%/ 150 Depressant 40 5 (cat) —-72(T) 1
4-y-(Phenylpropyl)amino-3-amino- (7) 58 L. 0 6 (dog) 0 0
4-(3.4-Dimethoxyphenethyl)amino-3-amino- (65)/ 250 R ] 2.5 (cat) —10(T) T
4-(3.4-Dihydroxyphenethyl)amino-3-amino- (66)/ 150 Mixed (] 2.5 (cat) +40(T) g
10 (cat) —65 (P)
4-(4-Hydroxyphenethyl)amino-3-amino- (20) 200 Stimnulant ] 3 (dog) 0 0
5 (cat) —20 (T) 1
4-(3-Hydroxyphenethyl)amino-3-amino- (28) S . L 5 (cat) 0 0
4-(4-Methoxyphenethyl)amino-3-amino- (19) 150 Depressant 20 3 (dog) ] 1
2-(3.4-Dimethylphenethyl)amino-3-amino- (33) 100 Stimulant 2.5 (cat) +20 (P) 0
4-(3.4-Dichlorophenethyl)amino-3-amino- (17) 100 Depressant B 3 (dog) 0] T
4-8-Hydroxyphenethylamino-3-amino- (28) 250 Depressant ] 5 (cat) ] T
4-(2-Naphthylethyl)amino-3-amino- (18) 100 Depressant C 3 (cat) 0 T Mild resp stim
4-(3-Indolylethyl)amino-3-amino- (185) 80 Depressant L. 5 (cat) +20 (T) 0
4-(3,4-Dihydroxyphenethyl)amino- (5) e . P 2 (cat) —-32 (T) 0 NMP T
4-(3,4-Dihydroxyphenethyl)amino-3-aminoquinoline- (63) o . . 10 (cat) —40 (P) T NM T. histamine T
3-(3.4-Dihydroxyphenethyl)amino-4-amino- (31) 150 Mixed ] 2.5 (cat) 40 (P) T NM
2-(3,4-Dihydroxyphenethyl)amino-3-amino- (86) > 800 Depressant 0 3 (dog) o} 0
2-(3.4-Dimethoxyphenethyl)amino-3-amino- (35) > 400 Depressant 40 3 (dog) 0 0
4-Phenethylamino- (2) 20 Stimulant 60 2.5 (cat) +60 (P) | NM ot
2-(3-1ndolylethyl)amino-3-amino- (40) 250 Depressant . Lo .

¢ Stimulant implies alertness, Straub phenomenol, excitement, hyperreflexia, preconvulsiveness and convulsious, while depressant
implies reduced spointaneous motor activity, ataxia, loss of righting reflex. ¢ MES, maximal electroshock siezures (48 ma, 0.2 sec), was
tested in groups of five mice. ¢ Millimeter rise (4) and fall (=) (T = transient and P = persistent) from normal for 10 min or above,
respectively. ¢ 1 = increase and | = decrease. ¢ The numbers in parentheses refer to the serial nambers of compounds in Tables
I-V. 7 Compounds 64-66 have been synthesized earliern! ¢ Potentiates epinephrine but antagonizes the pressor respolise of nor-
epinephrine and antagonizes the depressor effect of isoproterenol. * Nictitating membrane coutraction.

Results and Discussion mine on isolated guinea pig auricle. A concentration

The results of pharmacological activity of some of
the selected compounds are given in Table VI. The
only significant pharmacological activity of this series
of compounds was the hypotensive activity of 4-(3,4-
dihydroxyphenethyl)amino-3-aminopyridine (66). In
dogs at 3 mg/kg iv it produced a fall in blood pressure
of about 20-309, which lasted for 2.5 hr. However,
when administrered intraduodenally, it had no effect
on blood pressure, thus indicating that it was not
absorbed from the gastrointestinal tract. In the cat at
2.5 mg/kg iv it had only a direct sympathomimetic
effect evidenced by a sharp rise in blood pressure with
marked tachycardia which was blocked by phentola-
mine but not by cocaine. At a higher dose (10-12
mg/kg iv) the initial transient rise in blood pressure
was followed by a persistent (about 60 min) hypoten-
sive response. At this dose it potentiated the pressor
effect of epinephrine but antagonized the effect of
norepinephrine, ephedrine, tyramine, amphetamine,
and the pressure effect of isoproterenol (Table VII).
The epinephrine reversal produced by phentolamine
was also abolished at this dose and it completed the
partial block of norepinephrine produced by phentola-

of 6 X 10~% g/ml blocked the effect of isoproterenol
but had no effect on norepinephrine. However, at a
higher dose it also blocked the effects of both epiue-
phrine and mnorepinephrine. Antagonism to isopro-
terenol at a lower dose than antagonism to norepineph-
rine in guinea pig auricle preparation would suggest
that 66 has a stronger blocking action on the S-re-
ceptors than oun the a-receptors. The same conclu-
sion is also suggested by the selective augmentation
of the pressor response of epinephrine and antagonism
to that of norepinephrine in the cat blood pressure
study. Thus, when the g-receptors are completely
blocked and a-receptors only partially, there would be
a depression in the norepinephrine response and an
augmentation of the pressor response of epinephrine.
The pharmacological sereening results of wvarious
analogs of 66 shows that substituents in the phenyl
and the pyridine rings and the position of attachment
of the phenylalkyl chain have a marked effect on the
pharmacological activity. Removal of the 3-hydroxy
group as in 20 greatly reduced the hypotensive activ-
ity, while removing the 4-hydroxy group (23) com-
pletely abolished this activity. Similarly, introduetion
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Tanre VII
lrrecr oF CoMroran 66 anD INTERACTIONS WITH FPINEPHRINE, NOREPINEPHRINE, [rorroTERENOL, Tyrasing, LruebeiNe, axp
AvrngraMiNg oy Coat BrLoop Pressrre aND Nietrrarine MempraNe (NM1 Contracrion 1o PricanaLioNie CErvie v,
SYMPATHETIC NERVE STIMULATION

Expe Drose, Response! -- B
no. wg, kg iv (Omwin) Norepinephrine  lsoproterennl
1 20 +40 (7 0 — 10
2 5.0 +80 () — 24 —
—30 ()
B 10,0 +84 (2)
—40 (H01 — 100
4 1.0 +60 (2)
— 100 (>60) —a0 — 0
5 10.0 +7012)
— 060 1 >060) -t
6 2.0 +70(2)
— 70 (6} —100 — 100

» Millimeter rise (4) or fall (=), *

of monomethoxy (19), dimethoxy (65), or chloro (17)
groups in place of the hydioxy function, as also the
snbstitution of a B-naphthyl (13) or indolyl (15)
residue in place of the dihvdroxyphenyl group led to a
complete loss of this activity. The corresponding 3-
deamine compound (5) also had greatly reduced activ-
ity. 4-(3,4-Dihydroxyphenethyl)amino-3-aminogquino-
line (563), however, showed significant hypotensive ac-
tivity.  In the corresponding 2-(3,4-dihydroxyphen-
ethylyamino-3-aminopyridine (36) there was a complete

("l)alme" tn the responses of R e -
Mopphiecamsne

I pinepbrine Tyrvwiue Epbedmne N
+ 16 20
O
425 — 100
0 . . -5
+ 50 - 50
-+ 60 — 100

(¢ angnientation (4 ) or antagonisi (— ).

los= of the hypotensive activity. while the 3-(3,4-dily-
droxyphenethylyamino-t-aminopyridine (31) <howed
rasopresser activity.
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Three 5-(p-trimnethylsilylphenyl)barbiturates and one related thiobarbiturate were prepared starting trom p-
trimethylsilylphenylacetic aeid, which was converted to diethyl alkyl-p-trimethylsilvlphenyvimalonates and con-

densed with urea or thiourea.

showed anticouvilsant activity,

Recently, work was reported on the preparation and
Liological evaluation of some silicon-containing analogs
of biologically active organic compounds.! This in-
terest was aroused by the fact that, although silicon is
the main constituent of the earth’s erust, it only rarely
appears in living organisms.?  Spirobarbiturates con-
taining silicon in a eyeclohexyl ring have been prepared
and found to have narcotic aetivity.? Several silicon-
containiitg barbituric acids having o trimethylsilyl-
methyl group have also been synthesized.* We have
recently  prepared 5-(p-trimethylsilylbenzylybarbitui-
ates,” and we wish now to report the synthesis of 5-(p-
trimethylsilylphenyl)barbiturates and their preliminary
pharmacologieal evaluation.

(1) R.J. Fessenden and M. 1. Coon, J. Med, Chem., T, 61 (1964); 8,
GO+ (1965): 9, 262 (1966).

(2} R. H. Monceaux, Prod. Phara., 15, 99 (1960).

3y R. J. Fesseden, J. Q. Larsen, M. D. Cloon, and J. & Fessenden, J.
Med. Clenc., T, 645 (1944,

) L. M. Sopuner, G. M. Goldberg, G. 11, Barpes, and L. 8. Scone, Jr.,
JoAm. Chem. Soc., 76, 1609 (1954),

70 M. Frankel, 1. Pelsky, 1. Gertner, aud A. Zilkba, J. Chem. Soc.,
Sect. C, 493 (1966).

Preliminary pharmacological evaluation of these barbiturates, as well as of two
J-(p-trimethylsilylbenzyl)barbiturates, showed thein o have low sedative activity.

Some of the componids

The barbiturates were prepared from p-trimetlivl-
silylphenylacetic aeid,® which was couverted to the
ethyl ester under mild conditions.” The ethyl cster
wias condensed with diethyl carbonate in the presence
of sodium ethoxide® to yield diethyl p-trimethylsilyl-
phenylmalonate.  This was treated, in absolute ethanol
1 the presence of sodium ethoxide. with ethyl iodide or
allyl bromide yielding diethyl p-trimethylsilylphenyl-
ethyl- or -allylmalonate, respectively. Condeusation
of the malonate derivatives with urea or thiourea in
absolute ethanol b the presence of sodium ethoxide
yvielded the silicon-containing barbiturates (Table T).

0
COOC,H, RO e
. | CO(NH, 1, Me:iSICEqu(]: ll\H
Me,SiC;H,CR 0c \:/CO
COOC,H. 4
H

633 M. Frankel, M. Ivoze, D). Geriner, and A, Zitkba, ibed., 376G {10660

{7y M. Brepner and W, thber, Helr. Chim. Acta, 86, 1100 (1953).

(8% V. 11, Wallingford, N, 1. Hownever, and D). M. Jones, .J. Ane. Chen
Soc., 63, 2056 (1941,
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