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

I n  a continued study on the synthesis and structure- 
activity relationships of substituted diaminopyri- 
dines, 1-3 the synthesis and pharmacological evaluation 
of a number of @-substituted alkylamino-3-aminopy- 
ridines and -quinolines (11-VI), l-p-arylethylimidazo- 
and -triazolo [4,5-c]pyridines and -quinolines (VII, 
VIII), and 6-substituted 3-p-arylethylimidazo [4,5-b]- 
pyridines (IX) is reported in this communication. 

2- and 4-w-arylalkylamino-3-aminopyridines (I1 and 
111, R = XH2) were prepared by the condensation of 
2- and 4-chlor0-3-nitropyridine~~~ with the appropriate 

NHCH,CH,-C,H, 

f$!\H(CH2h(fHAr 
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arylethylamines followed by the reduction of the nitro 
compounds (I1 and II1,li = S O s )  thus obtained. 
3-Phenethylamino-4-aminopyridines (IV, R = 0- 

CH3) were obtained by the condensation of the phen- 
ethylamines with 3-bronio-4-nitropyridine S-oxide,fi 
followed by Raney 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 acids7 followed by 
LiAilH4 reduction* of the resulting acetamidopyridines. 

Various 3-amino-4-/3-substituted ethylaminoquino- 
lines (VI, R = SH2)  were prepared by condensing 3- 
nitro-4-chloroquinolineg with different @-substituted 
ethylamines followed by Raney nickel reduction of the 
resulting nitro compounds (YI, R = SOz). 

The hydroxyphenyl compounds were synthesized 
either through the corresponding methoxy derivatives 
by demethylation with HBr or from the benzyloxy 
compound by catalytic hydrogenation or treatment 
with 6 N HC1. 

The arylalkylamines required in this work were 
knox-n; however, the method of synthesis of a few 
of them had to  be changed to improve the yields. 
Thus p-phenylethanolamine, m-hich had been prepared 
earlier either by the reductionlo of a-phenyl-p-nitro- 
ethanol or by acid hydrolysis'' of K-p-hydroxyphen- 
ethylsuccinimide, was obtained in excellent yield by the 
alkaline hydrolysisl2 of the latter. Similarly, P - (  1- 
naphthyl)ethylamine, which had been prepared earlier 
either by the sodium amalgam reduction of naphthyl- 
a~etaldoximel~ or by the Raney nickel reduction of 1- 
naphthyla~etoni t r i le ,~~ was obtained by the LiAlH, 
reduction of 1-naphthyla~etamide'~ and p-(2-naphthyl)- 
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so2 
h-H* 
H N C H ~ C H I C ~ H ~ - ~ , ~ - I O C ~ I ; ) ~  (1-oxide) 
HNCHzCHzCsHs-3,4-(OCIIa)* 
H N  CHzCHzCs€I3-3,4- (0H)z  

Ctyst:tllizeti from hexane. EtOII. H,O. d CsH6. e 3 - ~ 3 , - l - D i n i e t h o s ! - p h e l i ~ l ~ ~ i i 1 i 1 1 ~ 1 ) - ~ - 1 t i t ~ ~ 1 ~ ~ ~ t ~ i ~ ~ ~ t 1 e  l-osicl(3, ( ' , : , I  llyX2( I.,. 
J The product' was hygroscopic anti the melt iiig point could not be determined, 

ethylsmine by reduction of 2-naphthylacetonitrile. 15 

The synthesis of 3,4-dichlorophenethylamine by the 
reduction of the corresponding nitrile according to  the 
rnethod of Benington, et U Z . , ~ ~  gave low yields. It was, 
therefore, prepared by LiA41H4 reduction of 2-nitro-l- 
(3,4-dichlorophenyl) ethylene. l-Phenyl-&(p-amino- 
c%liyl)piperazinc, which has been prepared earlier1a 
from p-S-morpholitioetliylamine by ring opening with 
HBr to give 8-bis(2-bromoeth3-l)aminoethylaniiric 
i ollowed hy ring closure with aniline, was prepared in 
good yields by the LiAlH, reduction of the correspond- 
ing nitrile;1g the latter w:ib oht:iiried by the action 

of formnldehj (le :ind K C ' S  O I I  S-pheii3.lpiper:~zitit,. 
1-w-Substituted si1hyliinid:tzo- aud -triazolo [4 ,5 -~  1- 

pyridines aud -quiiioliiieb (TI1 niid VIII)  were prep:ire(I 
by the cjdizatiori of the co spouding amiiio co111- 

pounds with formic arid Iiitrou.: acid<, re 
3-(p-Diniethj laminophenethyl) -ti- riict 

iniidazo [4,5-b]pj ritliiie on treatmerit TI 

hydrate gave the correspoiiding hj  drazidc 11 hich o i l  

reduction with R m e ~  iiickel g : t v c  :3-(p-dimethyll-Li~iiiirc,- 
phenethyl)-B-carb:inioj limidnzo [ f , 3 - b  ] p j  r i d i u c .  ;i- 
Phenethyliniidazo [4,5-b ]pyritline-CI-c~rborl\ 1 chloritl(>' 
on treatmerit I\ ith niorpholiiie g:tw thc required 
niorpholide and i t l i  p-tliethyl:tmiiioethallol the ic- 
quired P-dieth~l~triiiiioet Ii! 1 ester. 

Experimental Section2" 

gmeisl irietticid. of  tithe51a folloaeti in thi-. woik VJI I- 

'it ions I I I  the methoi i i c  yecihcally ~iieiitioiied. 
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TABLE I1 

52 calcd----- 7- ____ Yo found--- 
No. 

32 
33 
84 
3 -5 
36 
37 
38 

39 

40 

41 
42 
43 
44 
43 
46 

R 

CIIzCIIGH3-3,4-(CH,)z 
C H , C H Z C ~ H ~ - ~ , ~ - ( C H ~ ) ,  
CH,CH?CfiHj-3,4-(OCH,)? 
CH~CHzC,H,-3,4-(OCH3)a 
C H Z C H ~ C ~ H ~ - ~ , ~ - ( O H ) ~  
CH2CH,CioH;-a 
CH&HzCloH?-a 

H cHcHa 
n 

CH2CHOHC6H5 
CHiCHOHCsH 5 

C H ~ C H O H C ~ H S  
CHiCHOHCsHs 
CH2CH,C6H,-4-(NlIe2) 
CH2CH,C6H4-4-(SlJe2) 

a Crystallized from EtOH. b EtOH-Et20. 

TABLE I11 
YHCH2CHzR 

NO. R R J l p ,  O C  

R" 

1% 
H 
1% 
H 
H 
H 
H 

H 

11 

H 
H 
NO2 
NHz 
COJIe 
C02Me 

Alp, oc 
98-99a 
.HC1, 16Sb 
110" 
.HCl.H,O, 162-164 
.2HBr, 174 
102a 
.HC1, 173" 

161= 

.2IIC1, 240' 

90-92d 
.2HC1, 157-158a 
137-138d 
.2HC1, 179-180" 
110a 
134-135" 

7-% N- 
Calcd Found 

47 NCaHu NO2 126= 18.66 18 .95  
48 NCsHio NH, .2HC1: 245-246 16 .3  15 .8  
49 CoHs P i 0 2  132' 14.33 14 .04  
50 CaHs XH2 .2HCl,C 208-209 12 .53  1 2 . 2  
51 C~He3,4-(0CH3)2 P i 0 2  160' 11.89 11.55 
52 CsHa-3,4-(OCHs)z NHz .HCl,' 162-163 11.69 11.47 
53 CaH~-3,4-(0H)z N H ?  .ZHBr,dj' 250 9 . 1 9  9 , 4 8  

a Crystallized from C&-hexane. EtOH-Et2O. EtOH. 
d Aqueous HBr. e Anal. Calcd: C, 44.63; H, 4.1. Found: C, 
44.61; H, 4.15. 

4- or 2 4  w-Arylalkyl)amino-3-nitropyridines and -quinolines 
(11, 111, VI, R = NOz).-A solution of the appropriate chloro- 
nitropyridine or -quinoline (0.1 mole) in dry toluene or CHC1, 
(30 ml), depeuding on their solubility, was added gradually to a 
solution of the appropriate amine (0.1 mole) and triethylamine 
(0.13 mole) i l l  dry toluene (30 nil) wit,h stirring. Bf'ter the addi- 
tion was complete, the reaction mixture was stirred a t  70-80" 
for 2 hr, cooled, and filtered. The filtrate was washed (H20) 
and dried, the solvent was removed, and the residue was either 
crystallized as a free base or purified through its hydrochloride; 
yield 70-9*5%, (Tables 1-111). 

4- or 2 4  o-Arylalkyl)amino-3-aminopyridines and -quinolines 
(11, 111, VI, R = NHI).-A mixture of the nitro compound and 
ethanol was reduced with Hz using Raney nickel catalyst at a 
pressure of 3 . j  atm and room temperature until H? absorption 
ceased. The catalyst was removed by filtration and washed 
with hot, EtOH, the filtrate was concentrated under reduced 
pressure, and the amine was isolated either as the free base or as 
the hydrochloride by adding the calculated quantity of ethanolic 
HCl to a coiicentrated solution of the amine in absolute EtOH, 
when the hydrochloride separated, either on cooling or on adding 
dry ether; yield 85-95%l, (Tables 1-111). 

(20) (a) T h e  melting pointa were determined in ai1 IlrSOd bath and are 
uncorrected. (b) All reaction products were routinely checked by ir and uv 
spectroscopy on Perkin-Elmer Infracord and  Unicam spectrophotometers, 
respectively. (c) Roman numerals refer t o  t h e  tkpe of compound, while 
arabic numerals refer to their number in the  tables. 

C 

-59.4 
56.15 
38.32 
69.6 
68.5 

59.3 
64.98 

H 

5.6 
6.65 
4 .4  
5 . 1  
6 .05  

5 . 8  
7.00 

x 
15.49 
15 .1  
13.86 
13.03 
10.31 
14 .3  

19.8 

1s. 61 

16.2 
13.90 
16.2 
13.90 
16.28 
17.83 

C 

60.0 
56.2 
38.7 
69. i 3  
67.9% 

59.63 
63.38 

H 

3 .9  
6 .8  
5 . 0  
5 . 5  
6 .28  

3 .  i8  
7.12 

s 
13.73 
15 18 
13.7 
12 .8  
10.8 
14.26 

20.4 

18.3  

1,; 92 
14.00 
16.57 
1 4 . 4 j  
1.5.90 
17 . i6  

Hydroxyphenethylamino-3-aminopyridines and -quinolines.- 
A solution of the appropriate methoxyphenethylamino-3- 
aminopyridirie or -quinoline hydrochlorides (5.0 g) in HBr (50 ml 
of 487,) was refluxed for 6 hr. If the product separated on cooling 
it was filtered and washed (dry EtOH, EtzO), otherwise the re- 
action mixture was evaporated to dryness under reduced pressure 
and the residue crystallized from EtOH; yields 8590% (Tables 
1-111). 

44 4-Methoxy-3-hydroxy)phenethylamino-3-aminopyridine.- 
A suspension of 4-(4-methoxy-3-benzyloxy)phenethylamino-3- 
aminopyridine dihydrochloride (0.5 g)  in 6 &V HC1 (20 ml) was 
refluxed for 4 hr. The reaction mixture was cooled, made strongly 
alkaline with 10% NaOH solution, and fikered to remove some 
unchanged product. The filtrate was neutralized with 3 AT 
AcOH and the amine so obtained was dissolved in absolute 
EtOH and converted to it,s hydrochloride by adding ethanolic 
HC1; yield 757, (Table I ) .  

3-(3,4-Dimethoxyphenethyl)amino-l-nitropyridine I-Oxide.- 
A solution of 3-bromo-4-nitropyridine 1-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. hIeOH was distilled under 
reduced pressure and the residue crystallized from absolute EtOH, 
yield 367, (Table I ) .  

3 4  3,4-Dimethoxyphenethyl)amino-4-aminopyridine.-3-( 3,4- 
Dimethoxyphenethyl)amino-4-nitropyridine 1-oxide was hydro- 
genated using Raiiey nickel catalyst. It was worked up in the 
usual manner and purified by chromatography over alumina, 
using CHC13 as the eluent. Removal of the solvent gave the 
product as a thick oil; yield 90% (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 HC1, 
and the acid layer was basified with KHaOH and extracted with 
Et0~4c-CfiFIG (1:8). The organic layer was dried and t'he solvent 
was removed. The residue was washed repeatedly (hot HzO) to 
remove any unreacted .l-amiiiopyridine, dried, and converted 
to the hydrochloride in absolute ethanolic HCl; yield 20% 
(Table I ) .  
4-8-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 LiA1H4 (1.14 g) in ether (100 ml) with stirring 
a t  such a rate that a gentle reflux was maintained. After the addi- 
tioii, stirriiig and refluxiiig was continued for ail additiorial 2 hr 
and the product was worked up in the normal manner. The 
product was purified by chromatographing over alumiiia using 
CHC13 as the eluent; yield 77% (Table I). 
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Imidazo[4,5-~]pyridines and -quinolines (VI1 and VIII, Y = 
CH).-.4 ii~lutioii of the appropriate 4-substituted amitio-3- 
:iiiiiii~~~~yri~iiiie or -quiiioliiie iii formic acid ($18-100'; ) was re- 
fluxed for 20 hr. Excess formic acid was removed uiider reduced 
pressure, itlid the residue was taketr up iii a lit.tle water and made 
:rlkaliiie with NI14011. The oily product so ohtaiiied was es- 
irarted (ClIC13), the extract was dried (SardOr), the solvent vias 
i~eniovetl, aiid the syrupy residue wa? dissolved ill a little absolute 
I<;tOII atid treated with ethaiiolic HC1, whet1 the hydrochloride 
seuarated a id  was filtered aiid re illizetl from absolute 

. , ._. 
---rl solution of ?;a?r'O, (10:;) iii H,O was added with stirriiig 

lo a suspeiisioii of the appropriate 4-substituted :imiiio-3-amiiio- 
pytiditie or -qriiiictliiie (6.0 g)  iii 3 S TIC1 (100 nil). After ihry 
: idi I i r ioi l  WB.: civer, the reactioii mixture was ,tined for aiiothei, 
I . . i  h i ,  below 10' and the t i  thus separated was filtered, 
washed ( ITIO), dried, atid llizeti froni heiizeiie--hes:l~it~: 
>,ield i'O-SS',; (Table IV). 

p-Phenethano1amine.-h su;peusioii ( i f  S-( @-liytlrosy-(3- 
~~he~ie thyl )succ i i~ imide  (70  g )  i l l  NaOlI 1400 g irl 1 1 2 0  (400 r i l l )  
:ind Et011 (1200 ml)] wits gently refluxed when the compouuti 
g~tdual ly  weiit into solution. After some tirne the >odium salt 
( ~ f  the pnrtiallg hydrolyzed amide separated. More water (m.  
400 ml) was added to dissolve this salt aiid refliixiiig WLIS coil- 
tiiiiied for R further 23 hr. The reaction mixtiire was coiiceii- 

I rated Iitider reduced pressure, and the oily layer was separated. 
The aqueuur layer was estracted with ether (four  100-nil portioii* 
the ether extracts were comhiiied with the org:uiic layer a i d  dried 
iSaLSO1), the oolveiit was rernoved, mid the residue w:b trealed 
wit11 ethanolic IICI, followed 1)y et,her wheii the xniiiie. H C ' I  
scp:ir:ited 0111; yield !l.jC,i, nip 213-21tiO (lit.2' 2110-212' de( 

lamine :--A susp el iric JII of 1-1 i:~p ti 

TEIF ( 2 3  nil) WLS :itided t u  :L >u,petisioil 
TIIF (70 nil) with stirriiig and woi,ketl 

rip :is tisuiil, bp 174-1T6" (18 mm) [lil.1"14 bp 170-173" (16 mm)] ,  
yield 4.7 g. 

p-(2-Naphthyl)ethylamine was prepared by reductioii of 2- 
ii:iphthy1acetoiiitrile (15.0 g)  iii dry THF ( 2 0  ml) with LiAlfIr 
(10.8 g) i i i  dry ether (250 ml) a i d  the reactioii mixture \vas 

worked i i p  as iisiial; yield 8.2 g, bp 165- 167' f 10 mm), IlCl r t r p  
2 W "  tiec [lit.13 bp 160-165" ( I 5  iiini)]. 

3,4-Dichlorophenethylamine was prepared by reduclioii o f  
I - (  :i,4-tlicthlorophe1iyl)-2-1iitroet hyleiie (8.8 g) and LiAIH4 (1.3 
g) i i i  ether. The amine was isolated as its hydrochloride, yield 
l i.0 g, rnp  173-17(i0 (lit.lG mp 178-179'). 

l-Phenyl-4-cyanomethylpiperazine.--Pocvdered sodiuni 
iiieiabisulfite (50.0 g)  was added to a solutio11 of CH2O (22 in1 of 
37-40',';) in 1120 (50 nil). The reaction mixture was kept Lit 
.J+I-OO" for 0.3 hr, and S-phenylpiperazine (40.5 g) was added, 
followed by :I saturated aqueous solution of K C S  (17.0 g). 

_ -  

l.T.!l I .-I . G 1 
74 .4  .;.I 20.4:; 74.12  4.ss 2 0 . 1  

,, l h c  reaction misture was stii,retl foi ,  mioilier 2 lit,, the orga i i i ~~  
layer was separated, i he aclueoua layer was extracted ( 
i he iiiixetl oi,ganic pha-e \vas drier1 ( 
cvapciraied. The l~rowii  
with IJoiliiig hesaiie, the o i l  cooled wheii t h e  iiitt,ile 
ieparatetl which T V ~ S  cdlected i-1)- filtr:~tion. additional (1ii:iii- 

t ity of slightly inipiire product w:ts obtained o i l  concetttrn~it~g 
the inother liq~ii)r, yield 35.1) g, nip 65" (lit,.2z nip (i.i-Gii..i" i. 

l-Phenyl-4-( B-aminoethyl)piperazine.--'Lh :~bove  i l i i  r i l c ~  
i :;1 .O g )  was iwluced by I,i.411€4 iii dry TITF :11id worked up :I- 
tisiial; yield 22..i g, I I ~ I  I15-1IT" 11 X 1 0 - 3  rn r r i )  I l i t .18  lip 17.i-- 
I T S O  ( 0 . 5  nirn)]. 

3-Phenethyl-6-N-morpholinocarbonylimidazo j 4,5-hj pyridine. 
-1Iilrpholiiie (1.74 g) \ c i s  :itlded to :I solution of 3-phenethyl- 

1[4,.~-b]~~yritliiie-ii-c::l1.l,oli?l chloi,idel (froin 2.8 g of the 
:icidlj i i i  d r ~ -  heiizeiicy, th<A i,e:ictioi~ rnixlu1~e w:is kepi :it 1'011111 

temperature fo i .  1 l i i , ,  the riii~iyholi~ie hydr~)chloricie which sel)a- 
i,:iteti \v:w t~enioved l)y filtration, the  fi1tr:tte w:is c~ii(~eiitr:ttecl 
uiitlei, reduced pi'es>ure, a t i d  the pi,otluct thus obtaiiied W:IS ( 

t:illizeti fmn I~eiizeiie~liesaiie; >-ield 2.2 g (Table V). 
3-Phenethyl-6-p-diethylaminoethoxycarbonylimidazo [4 ,54]  - 

pyridine \ws prepared by tre:iting the acid chloride with diethyl- 
aminoethanol as above ~ i i d  the product wa.: isolated as :t hytl i~)- 
chloride, yield 1.27 g (Table V). 

3 4  p-Dimethylaminophenethyl jimidazo [ 4,5-b] pyridine-6-car- 
boxhydrazide.~TTydrnziiie hydrate ( 5  ml, 90-100C;) was addetl 
t i l  :I wlutioii O F  the :ii.~ove c?>ier (2.:; g )  i i i  :ibrolute EtOIf ( I O  nil 1 
: i i i t l  the resctioii inistiit~e w w  refluxed for 14 hi,. F:tOll x : t *  

i,enicJveti uiider reduced pressure : u i d  t h e  residue \v:i.s ( 

i'roni N e O l l ;  yield 2.:3 g (Table V) .  
3 4  ~-Dimethylaminophenethy1)amino-6-carbamoylimidazo- 

~ 4,5-b]pyridiiie.-'l'he :ibove hydr:izide (2.1 g i i i  a h J ~ l l t I '  
1;tOIf (210 ir i l )  m-a~ refhixed with Raiiey iiickel 
\vet) for 24 hi , .  The catalyst wtts ienioveti by fil tratioii  : i t i ( I  

\\.askled (hot l<t,()I%), the filtl'ate w:lS eV:lpor:ttt?d t0  dl'?-lib. 
uiider reduced pressure, aiid the residue ci,ystallizeti from Et011 ; 
yield 1.6 g (Table V) .  

Pharmacological Methods.--The conipouiitis were tested T i  11. 

t l i e i i ~  acute tosicit>-, gros;-: behavioral effects, and a~iticoiivul,~:iiit 
:ictivity :tgaiiist mnxiriiiiiii electrodiock seizures (.\II:d)?~ i t 1  n i i l . t a .  

1:il'ec.t~ 011 blood pre>sure, i~espirxi i o i ~ ,  : i i id  iiiciitating nier~iht~aiic~ 
l l l J i i ~ ~ a d i ( J l l  were i t i idicd in aiiesl hetiAetl cats ac.cording t o  l h f s  
.I :Iiitiard iiiethotls.?' -i-i:i.~l-l~ihytilosyphe~iethyl :miiio-:L 
:iiiii~ii~py~~itiirie (66, Tiil)lc \'I I W>I* Fruther stitdied for i t  
effect 1)ii the CY- aiid ,%rtlwlei~gic receptor.: iii cat I)lootl pressiiri:, 
isol:iterl giiitien pig :riii,icle,?5 :ii i(I  remitiid vesicle prepnr:ttioii.2" 
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TABLE V 

yc calcd-- --- % found --___ 
N O .  R R' AIp, o c  C H s C H N 
69 H NCaHsO 111-1 12 16 66 16.80 
60 H OCH2CHjXEtj HC1, 166-167 13 91 13.68 
61 "e2 NH2 129 66 01 6 11 22 65 63.66 6.47 22.89 
62 Niles NHKHA 188 62 96 6 . 7  2.5 92 63.29 6 . 5 3  2 3  84 
63 XMe2 OMe 119 66 66 6 17 17 28 66.92 6..51 17.13 

Pyridine derivatires 
4-(l'lienetliyl)amino-3-amino- (64)evf 
4-y-(Phenylpropyl)amino-3-amino- ( 7 )  
4-(3,4-Dimethoxyphenetliyl)amino-3-arnino- (65)j 
4-(3,4-Dihydroxyplienethyl)amino-3-amino- (66If 

4-(4-Hydroxyphenethyl)amino-3-amino- (20) 

4-(:3-HydroxyphenethyI)amino-3-amino- (23) 
4-(4-I\lethoxyphenethyl)amino-3-amino- (19) 
2-(3,4-L)imethylphenethyl)amino-3-amino- (33) 
4-(3,4-Dichlorophenethyl)amino-3-amino- (17) 
4-P-Hydroxyphenethylamin0-3-amino- (28) 
4-(2-Tiaplithylethyl)amino-3-amino- (13) 
4-(3-Indolylethyljamino-3-amino- (16) 
4-(3,i-Dihydroxyphenethyl)amino- (5) 
4-(3,i-Dihydroxyphenethyl)amino-3-a1ninoquinoline- (53) 
3-(3,4-Dihydroxyphenethyl)amino-4-amino- (31) 
2-(3,4-Dihydroxypiienethyl)amino-3-amino- (36) 
2-(3,4-Dimethoxyphenethyl)amin0-3-amino- (35) 
4-Phenethylamino- (2) 
2-(3-Indolylethyl)amino-3-amino- (40) 

Apyrox 
LDK 

(mice), 
mg/kg 

ip 
150 
58 

250 
150 

200 

. . .  
150 
100 
100 
250 
100 
80 

... 
150 

> 800 
> 400 

20 
250 

Gross 
effects" 

Depressant 
. . .  
. . .  

Mixed 

stimulant 

. . .  
Depressant 
Stimulant 
Depressant 
Depressant 
Depressant 
Depressant 

. . .  

. . .  
Mixed 
Depressant 
Depressant 
Stimulant 
Depressant 

Cardiovascular act.---- --- 
.inti-;\IESb Dose, Effect on 

(mice) a t  m d k r  Effect on pressor 
0.25LDx ip iv blood response a t  

% block (animal) pressurec epinephrined 
40 5 (cat) - i 2  (T) t 
0 2 . 5  (cat) -10 (T) 
0 2 . 5  (cat) +40 (T) / 0 6 (dog) 0 

10 (cat) -65 (Pj t 
0 3 (dog) 0 0 

5 (cat) -20 (T) t 
. . . 5 (cat) 0 0 
20 3 ( d o g )  0 t 
. . .  2 . 5  (cat) +20 (P) 0 
. , , 3 (dog) 0 t 

0 5 (cat) 0 t 
. . , 3 (cat) 0 t AIild resp atiin 
. .  . 5 (cat) +20 (T) 0 
. . .  2 (cat) -32  (T) 0 NMh t 
. . . 10 (cat) -40 (P) t NM t , iiistatnine t 

0 2 . 5  (cat) +40 (PI t N M  t 
0 3 (dog) 0 0 

40 3 (dog) 0 0 
60 2 , 5  (cat) +60 (P) 4 S l I  t 

lteinarks 

0 

a Stimulant implies alertness, Straub phenomenon, excitement', hyperreflesia, preconvulsiveness and convulsions, while depressant 
* MES, maximal electroshock siezures (48 ma, 0.2 sec), was 

c 1Iillimeter rise (+) and fall ( - )  (T = transient and P = persistent,) from normal for 10 min or above, 
e The numbers in parentheses refer to the serial numbers of compounds in Tables 

Q Potentiates epinephrine but antagonizes the pressor response of nor- 

implies reduced spontaneous motor activity, ataxia, loss of righting reflex. 
tested in groups of five mice. 
respectively. d t = increase and 4 = decrease. 
1-1'. 
epiiiephrine and antagonizes the depressor effect of isoproterenol. 

Compounds 64-66 have been synt,hesized earlier.' 
Sict'itating membrane contraction. 

Results and Discussion 
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)amin0-3-aminopyridilie (66). In 
dogs a t  3 mg/kg iv it produced a fall in blood pressure 
of about 20-3070 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 a t  
2.5 mg/kg iv i t  had only a direct sympathomimetic 
effect evidenced by a sharp rise in blood pressure with 
marlied 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 d s o  abolished a t  this dose and it completed the 
partial block of norepinephrine produced by phentolw- 

mine on isolated guinea pig auricle. A concentration 
of 6 X g/ml blocked the effect of isoproterenol 
but had no effect on norepinephrine. However, a t  a 
higher dose i t  also blocked the effects of both epine- 
phrine and norepinephrine. Antagonism to isopro- 
terenol a t  a lower dose than antagonism to norepineph- 
rine in guinea pig auricle preparation would suggest 
that  66 has a stronger blocking action on the P-re- 
ceptors than on the a-receptors. The same conclu- 
sion is also suggested by the selective augmentation 
of the pressor response of epinephrine and antagonisnl 
to tha t  of norepinephrine in the cat blood pressure 
study. Thus, when the P-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 screening results of various 
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 &hydroxy group (23) coni- 
pletely abolished this activity. Similarly, introduction 



of iiioiromethoxj (19), tliinetlioxj (651, or chloro (17) 
g r o u p  in place of the h j  tlrosj functioii, a s  also the 
hiih,stitutioii of :t P-naphthyl (13) or iiidol? 1 (15) 
wsidue ii i  phce of the clihydroxj pheiij I group led to :I 

ronipletc  lo^ of tlii- activitj . The cwrre.poiidirig :3- 
cleainiiio rompouiid ( 5 )  ii1.o 1i:d gre:itlj reduced a(*ti\ - 
i t ?  . 4-(3,4-Dih? tlrox; phenethyI)arnino-X-aniiiioquiiiio- 
liiic (53), liov ever. .ho\\ et1 .igiiificaiit hj  poteii iive ' :I(*- 

t ivit! . 111 the c~orre.poiidiiig 2-(3,4-dihydroxj pheii- 
eth; l):iriiitio-:3-aiiiiiiopj ritliiir (36) there mi\ :I cmnplete 

Silicon-Containing Barbiturates 

'Three .i-ip-tl'irnethS.lsilylphellvl)~)art~itiirate~ atid oiie related thiobarbitrit,:tte were pi'epared hiart illy fI.0111 p -  
1 i~irneth~-ls i l~lphen~lacet i~ acid, which was converted to  diethyl alli?.l-p-trirneth~l~ilylpheii~lnialc)ti~t es :tiid ~ I ) I I -  

tleiised with iu'ea or thioiire:t. Prelimiliary pharmacological evaliiatioii of these barhitiirates, a. well a 5  of 1 wo 
.i-(p-trimethylsilylbellz)-l)bar.bitiute~, rhowed them to have low sedative :wtivit>-. Some of the compoiiiitlb 
.,bowed anticoiivulsatit activity. 

llecciitly, or], \\ :I? reported oil the prepai:itioii 111id 
Iiiological evaluation of wine silicoii-coiit:Liriiiig ~11:ilogi 
o f  1iologic:illy active organic compounds.' This in- 
t crest \\ :ih :irouhed hy the fact that .  dthough 4licoii i y  
the rii:iin constituent of  the earth'. crust. it oiily rarely 
appears i l l  living organisms. Spiroburbiturates con- 
t :Lining 4licoii in a cyclohexyl ring have beeii prepared 
:id found to  have narcotic activit Several silicoii- 
coiitaiiiing barbituric acid- having :I trimethylsilyl- 
inct hyl group have alw been +pri the- i~ed.~ n 'e  have 
receiitly prepared 3-(p-triniethyl,iiIyIbeii~yl)h:Lrbitur- 
:it(>>,? arid e \\ 1.h no\\ to report the synthe.is of T,-(p- 
t riiiieth~l.ilylpheiiyl)barbit urates and their preliminary 
I)hariii:icologic:Il cv:iliic '1 t '  l o l l .  

0 
COOCqH-, R, c 

I (To,NH ~ Me ,SiC,H,C' 'NH 

s I 
COOC,H I 

- I 1  oc, ,co Me,SiC,H,CR 


