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Reaction of l,2,3,4-Tetrahydro-2-methylisoquinoline with 
BrCN.—To a solution of BrCN (7.50 g, 70.80 mmol) in 50 ml 
of anhydrous C6H6, a solution of 1,2,3,4-tefrahydro-2-methyl-
isoquinoline (21) (6.00 g, 40.75 mmol) in 100 ml of anhydrous 
Cells was added slowly over a period of 2 hr. Kssent.ially the 
same procedure was previously employed to obtain N-CN com
pound was utilized to give a colorless viscous residue which 
crystallized into fine needles, 22 (3.52 g, 22.25 mmol, 54.(30'', !, 

mp 4:i 44 ; 

C, II, N. 
2220 en i ( ' N Anal. ( ( ' [ ( J l I (,N„.) 

Acknowledgment The authors gratefully acknowl
edge the support of this project by .McNeil Labora
tories, Inc., Fort Washington, Pa. 

Studies of Piperidine Derivatives. 1 
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Some tricyclic compounds having a 4,4-disubstituted piperidine subst ii netit were synthesized. The pheiio
thiaziiies thus prepared showed potent CNS depressant, action, while the iminodibenzyls, imiiiostilbenes, and 
!),!)-dimethylacridans exhibited coronary vasodilating effects. Pheiiothiaziiies as well as imiiiostilbenes possessed 
potent antiinflammatory activity. 

The spectrum of biological activities of tricyclic 
psychotropic drugs depends to a large extent upon 
the nature of the amino group. We have synthesized 
and examined the biological properties of some new 
4.4-disubstituted piperidine derivatives represented by 
formula 1. Tables I, I I , I I I , and IV display the 

1 

A - CH.CH-., ClLCILClh , C lU. ' l lMeCH. 
1!, = II, OH, CONH-, COXC.Hs, XMe>, 

CH2XHAc, CN, Ac, ( O k , C02Ef 
l!> = Cell;,, jo-Cl or m-Cl or ju-Me or p-MeO 

orp-F-C6II4 , CII,CSH;„ XMe2, X'CIK, 
XC-,H„ 

V - S, CH2CII2, C H - C I I , CMe2 
X = 1 1 , CI, Ale, OMe, CFS, SMe, Sliu, Ac 

resulting pheiiothiaziiies, iminodibenzyls, imiiiostil
benes, and y.(,)-dimethylacridanes, respectively. 

These compounds were evaluated pharmacologically 
with respect to inhibition of locomotor activity, sup
pression of fighting episodes, coronary vasodilation, 
and antiinflammatory action. Recent reports, more
over, claim tha t some of the same or similar tricyclic 
compounds have coronary vasodilating1"""" and anti
inflammatory actions.7 "" 

(I) Sandoz I.lil.. N e t h e r l a n d s Pa ten t 0,71)0.309 ililliTi. 
12) .1. I!, (ieisiy C h e m . Corp . . Smith African P a t e n t 0.603.302 t i 9 6 0 ) . 
(.')) .1. Ii . Oida.v Clieni . Corp . . N e t h e r l a n d s P a t e n t (i,608,till (1960); 

('him. AhMr.. 67, 11503 (1907), 
I l l Ster l ing D r u e Co. , Xether lan t l s P a t e n t 0.801.093 (1908). 
l.">) ISoehrinster and Soehne U. m. 1>. II., Brit ish P a t e n t 1,1114,.IS!) (1907): 

Chem. Abxtr.. 7 1 , 22041» (1969). 
(til K. P, V. Hrocades S t e h m a n and Pha rmac ia , N e t h e r l a n d s Pa t en t 

Appl ica t ion (},(i08,741 (1966); Cliem. Ah.itr.. 67, 11438/t (1967), 
(7) Amer ican H o m e P r o d u c t s Corp . . U. S. P a t e n t 3,320,24.5 (1967): 

Chem. Abstr.. 67, 100140 (1907). 
(8) (1. I). Searle .V Co. , U. S. P a t e n t 3,320.246 (1967); Chem. Abstr.. 67, 

90823 (1967). 
(9) J. K. Ceijiy C h e m . Cor])., U . S. P a t e n t 2,965,639 (1960) ; Chem. 

Ahstr., 55, 12437s (1961), 
(10) J . K. ((ciir.v C h e m . Corp . . Brit ish P a t e n t 1,111.733 (1968): Chem. 

Ahstr.. 69, 67224 (1968), 
t i l ) (1. I) . Searle it Co., L". S. P a t e n t 3,3,50,402 (1907); Chem. Abxlr., 

68, 103239 11968). 

The inhibitory effect of each of the test compounds 
on locomotor activity was examined with d,d-stntiii 
mice by the photocell method described by Dews.1-
The rate of inhibiting lighting episodes was determined 
by giving electric stimuli, according to the technique 
of Tedeschi,13 to the test animals previously treated 
with the test compound. The effect on the coronary 
blood flow was assessed by the technique of Yago,14 

using dogs anesthetized with '•10 mg/kg of secobarbital 
iv. The antiinflammatory effect was estimated by the 
method of Winter, et al.,]r' using Donryu male rats 
previously given 1% carrageneen or 1% dextran 
as a phlogistic agent. The LD.,o value was calculated 
from the lethality rate in 2 days after the t reatment 
by the Litchfield-Wilcoxon method. 

The results obtained are shown in Table V. Each 
of compounds 11, 12, 14, 21 , and 26 exhibited potent 
inhibition of locomotor activity and suppression of 
lighting episodes. Compound 26 showed high toxicity, 
however. Compound 21 was one-third as active as 
chlorpromazino in inhibition of fighting activity and (i 
times as potent in suppressing locomotor activity". 
Compound 22 showed high toxicity. These pheno-
thiazine derivatives were regarded as potent CXS 
depressants. 

On the other hand, the compounds of iminodibenzyl 
and iminostilbene increased coronary blood flow. Com
pounds 34, 40, 41, 45, and 46-most of them belonging 
to the iminostilbene series exhibi ted 10 20 times 
greater potency than prenylamine. l f i The iminostil
bene derivatives also inhibited locomotor activity. 
Compound 46 which possesses mild locomotor supres-
sion may serve as a candidate antianginal drug. Con
siderable antiinflammatory action was found in the 
pheiiothiaziiies and imiiiostilbenes such as 11, 12, 43, 

(12) P . Ii. Dews. Brit. J. Pharmacol., 8, 40 (1953). 
113) R. E. Tedesch i . 1). II . Tedesch . A. M u c h a , U Cook. P . A, M a t t i s . 

a n d K. J . Fellows, ./. Pharmacol. Exp. The.r., 125, 28 (19.59). 
(14) N . Yajto, Sippon Yakurigahl Znfshi, 57, 380 (1901). 
:1,5) C. A. Winter . Iv A, Resley, and C W. Nnss, J. Pliormnrol. IC.r/,. 

Thee. 141, 369 11963). 
(It)) .Y-(3.3-DiphenylpropylJ-a>meth. \ Iptjenetl iylatnine. I 'ar l iwerke 
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Ri 

CN 
CN 
CN 
CN 
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CH2NHAc 
CH2NHAc 
CONC4H8 

CONH2 

C0 2 Et 
Ac 
OH 
OH 
OH 
OH 
OH 
OH 
OMe 
II 
H 
CONH2 

CONH2 

CONH2 

CONH2 

CONH2 

CONH2 
CONH2 

CONH2 

R 2 

CeHs 
C6H5 

CeHs 
C6H5 

C6H5 

C6H5 

C6H5 

C6H4Cl(m) 
C6H5 

C6H5 

CeH5 

C6H5 

C6H5 

C6H4Cl(p) 
C6H4Cl(p) 
C6H4Me(p) 
C6H4CF3(m) 
CeHs 
NC4H8 ' 
NC5H10 
NC5H10 

NC5H10 

NC5H,» 
NC6H10 

NC5H10' 

NC3H,„' 
NCoHio* 
NMe2 

Method0 

A i 
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A3 

A3 

A2 

A3 

A3 

A i 

A3 

A! 
A3 

A3 

A3 

A2 

A3 

A, 
A3 

A2 

A3 

A3 

A 3 

A3 

A3 

A3 

A3 

A3 

A3 

A3 

Re-
crystn 

sol
vent 

d 
e 
e 
e 

f 
e 
e 
e 
e 
e 
e 
h 
e 
h 
e 
h 
e 
e 
h 

f 
f 
k 
d 
k 
k 
k 
k 
h 

Yield,6 

% 
49 
52 
43 
46 
34 
51 
62 
43 
62 
53 
51 
55 
66 
56 
47 
61 
51 
58 
70 
43 
42 
59 
39 
34 
48 
51 
39 
57 

M p , 
°C 

120 
105 dec 
110 dec 
106 dec 
235 
137-14t) 
135 
120 
104-110 
82-84 

105-110 
115 
75-80 

196 
150-160 
185 
11.5-120 
125-130 
287 
217 dec 
263 
248 
252 
247 
256 
247 
256 
210 

Formula0 

C2,H2,Cl2N3S-Et0H 
C28H3„C1N3S'H20 
C28H30CI1S 3S2 ' H2O 

C89HsoClN,OS • H 2 0 
C2,H28C1N30S • 0.5MeOH« 
C29H„C12N,0S 
C3iH38ClN302S-H20 
C3,H34C13N30S-H20 
C2,H23C12N30S-H20 
C33H4iCLN2O2Sr0.5H2O 
C28H3oCl2N2OS-2H20 
C26H28Cl2N2OS 
C2,H28C1N2F30S-H20 
C26H2,C13N20S 
C28H32Cl2N2O2S-0.5H2O 
C2,H30C12N2OS 
C2,H2,Cl2N2F3OS.H20 
C27H3oCl2N2OS-H20 
024X132013^ 30 

CsaHwClNjOsS' 
C28H85Cl8N«OS'MeOH 
C2,H38Cl2N4OS.H20 
C27H38CI2N4O2S 

C27H38C12N40S2 • 0.5H2O • EtOH1 

C27H35Cl2N4F3OS • 0.5H2O 
C28H38C12N402S • 0.5H2O • EtOH" 
C26H36Cl2N4OS-H20 
C25H36Cl2N4O2S-0.5H2O 

" See Experimental Section. *> Most of the yields indicated in this and subsequent tables are based on a single run and they do not 
necessarily reflect the optimum attainable. ' All compounds were analyzed for C, H, N. d EtOH. ' E t O H - E t 2 0 . < MeOH. 
" Nmr(CF3C02H) T 6.05, equivalent to 0.5 mole of MeOH. * MeOH-Et 2 0 . ' NC,HS, pyrrolidine); NC6H10, piperidino. 'Acid 
maleate. * 90% EtOH. ' Nmr(CF sC0 2H) quartet r 5.90, 6.01, 6.12, 6.25, triplet 8.54, 8.65, 8.75, equivalent to 1 mole of EtOH. 
Karl Fisher titration H 2 0 = 1.5%. *» Nmr(CF3C02H) quartet 7 5.89, 6.00, 6.11, 6.24, triplet 8.52, 8.63, 8.73, equivalent to 1 mole 
of EtOH. Karl Fisher titration H 2 0 = 1.6%. 

No. 

29 
30 
31 
32 
33 
34 
35 
36 
37 

II 
II 
H 
H 
H 
H 
H 
CI 
CI 

CH2NHAc 
OH 
OH 
OH 
CONH2 

CONH2 

H 
CONH2 
CONH2 

C6H5 

C6H5 

C6H4Cl(p) 
C6H4CF3(m) 
NC5H10/ 
NMe2 

NC6H10/ 
NC5Hi0/ 
N M e , 

" See Experimental Section. 
MeOH. * MeOH. • EtOH. 

" See Table I, footnote b 
Acid maleate. * See Table I, footnote c 

TABLE II 

CH,CH2CH2N 

W x 
_J<J 

Recrystn 
Method0 solvent 

A3 c 

A3 d 
A3 e 

A3 C 

A3 g 

An g 
Ai g 

A3 h 
A3 i 

« MeOH-Et 2 0 . 

X 
Yield,6 

% 

75 
67 
70 
64 
81 
83 
78 
47 
32 

d AcOEt. 

Mp, °C 

75-80 
226 
128-136 
112-114 
260 
265 
300 
259 
145-150 

' E t O H - E t 2 0 

Formula* 

C3iH38ClN3O-0.5H2O 
C28H33C1N20 
C28H32Cl2N2O-0.5H2O 
C29H32ClF3N2O-0.5MeOH 
C28H40Cl2N4O-H2O 
C26H36C12N40 
C27H39CI2N3 

C28H39Cl3N4O-0.5H2O 
C33H4iClN409 ' 

/ NC5Hio, piperidino. » 90% 
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No. 
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OH 
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O H 
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'' See T a b l e I, 
' E t O H -Et-.O. 

» See T a b l e I, f<><> 
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C J F 
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NC,-,H„" 

N M e , 
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CrjIiCF;, ' / /!) 
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i' 9 ( ) r ; F . tOII . '- i 

t no te c. 
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A, 

A;, 
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A:, 

B 
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A:, 

A:, 
A:, 
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• >3 
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I S 

63 

03 
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.19 

.11 
41 

41 

4,x 

4.1 

19 

lil 

.13 

r) 1600 . 
M( •Oil-

Ml.. "C 
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269 

194 

l.SS 

109 

230 

199 

141 144 

l i s 

176-177 

23.1 

22.1 
2 0 1 - 2 0 3 

130-140 
1S2-1S1 

149-14.1 

236 

191 
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Formula/ ' 

e, . ,H 3 l ,CLN 3 -H,0 

C ^ H M C I N S O - 1 ' 6 I ) M F 

C;,oH33ClN..() 
C 2 i l H 3 3 ClN 2 0-0 .111 ,0 
C , ; J I 3 3 C 1 N 2 0 - H > 0 

C o s H 3 1 C l N 2 0 - E t ( ) I I 

C 2 ,H 3 . ,C l 2 N 2 0- / -P rOH 
C .M,n M ClF 3 N 2 0-E tOH 

C. , 1 H 3 8 ClN,0- i -Pi -OII 
C2 ! (H3 3C1N202 

C 2 ,H 3 S C1,N 4 0-0 .111 ,0 

0 2 :J l 3 4Cl 2N 4O-(l . .1I l ,O 

C2:,H2!ICI2N3 

C, : !H3 2C12N20 

C3JI43C1N40 : ,<" 

C3-.,H.»C1N40,"< 

C3„H32ClF3N-2< > 
C 2 H I I 2 , C 1 F 3 N 2 ( ) 

C!31H3.1CI2N3 

; :m _ 1 weak s h a r p peak , n m r ( C F 3 ( ' 0 2 H 
- E t . , 0 . k N C ,-.Hio, p iper id ino . ' 90 ' ' , 
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II 
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! ! . • 

C6II:, 

C 6 H 4 O M e ( p ) 

OJI<CF 3 f« i ) 

C ( i H 4 F(p) 

NC:,H,y 

NC.-il.o' 

N M e 2 

NC 4 I I s 
r -\ 

.N NMe 

TAHLI-; 
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IV 

CH,CHCH2N. , 

CO 
CH 
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M e t h o d " > 
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A3 
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A:, 
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f 
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Yield,' ' 

'1' 

4S 

13 

12 

44 

46 
.1.1 

61 
11 

-1.1 

M p . '•(' 

19!) 

1SS 

2.19 

21S 

203 -201 

1S7 
2.19 
220 

279 

f o r m u l a " 

O;()n31ClN:,-0.2.1II2O'< 

C:,„H37C1N20 
C3„H34C1F.,N20-9.2.11120. 

C 2 : ,H 3 t CiFN 2 ( ) 
C:.»H12C1.,N204-0.2.1H-.O' 

G-«n.-J()N4O9-0..1II,O>' 

C,8H;wCl2N40-0.2.111,0'--

C 3 , I I 4 ,N 3 0 , " 

C 2 J I 4 ; ,C i 3 N 4 -0 .1H 2 O 0.1 II II .N NMe A3 /// 4.1 

•' See Experimental Section. '' See Table I, footnote b. ' 90' ( MeOH. '' Karl Ki 
bt-oad medium. ' E t O H . / 1)MK-Et,0. « K. F. titration H2() = O.N'/,. ' ' /-Pi 
H,() = 0.K%, i i(KBi) 3400 cm"1 broad strong. * K. F . titration H,0 = 0 .9 ' , , ir 
'" Me2CO-JI20. " See Table I, footnote c. 

and 45 which were found more potent than phenyl- potent than 

'' Karl Fisher titration 114 > 
'' ,-PrOH. ' NC-.H 

0.9' , , ir(KBr) 3409 cm • 
. . __. . . „, piperidino. ' K. F. titralion 
•fKBr) 3300 r m ' 1 broad strong. ' 90'.,. EtOH. 

and 45 which were found more potent than phenyl
butazone. 

It was concluded that compounds belonging to the 
iminodibenzyl and iminostilbene groups were very 
potent in inhibiting inflammation and in increasing 
the coronary blood flow with some action on CXS, 
whereas the i),9-dimethylacridans were somewhat less 

(17) l~llul \ 1-1 .U-diphenvI-ttrj-px razol idinedione. Gei-rv Client. Corp . 

potent than the iminodibenzyls and iminostilbenes 
in these tests. The specific action on the CXS and 
the remarkable spasmolytic potency of compound 3318 

was described in detail in an earlier report.19 

(181 ( ' a r p i p r a m i n e . De fek ton®. 
(l!l) M. N a k a n i s h i . T. T s u m a ^ a r i . T. O k a d a , and K. Kase. -tr.;„ 

l'nr»rh.. 18, J4.'ja fUlOSi. 
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Experimental Section 
Melting points were determined in an open capillary tube in a 

H2SO4 bath apparatus and are not corrected. Ir and nmr 
spectra were obtained on Nihon Bunko IRG and C-60 instru
ments, respectively. 

The synthesis of these compounds followed that shown in 
Scheme I. 

SCHEME I 

A = (CH2)2, (CH2)3, CH2CHMeCH2 
Q = Br, CI, OMe, OTs 
X = H, CI, Me, OMe, CF3, SMe, SBu, Ac 
Y = S, CH2CH2, C H = C H , CMe2 
Hi = H, OH, CONH2, CONC4H8, N i l e . , 

CH2NHAc, CN, Ac, OMe, C0 2 Et 
Hi = CeHj, p- or m-Cl or p-Me or p-MeO or 

P-FCR4, CH2C6H5, NMe2, NC4H8, 
NC5H10 

Z = CI, MeO 
X ' = Br, CI 

Method A.—For condensing a 4,4-disubstituted piperidine 
with a halogen or an aryl and alkyl sulfonyloxyalkyl derivative 
of 2,20-26 the following three methods were employed. (1) 
The components were dissolved in alcohol and heated to 100-
170° in a sealed tube. (2) Components were stirred in D M F 
solution at 100° in the presence of a basic reagent. (3) The 
components were refluxed in EtOH in the presence of a basic 
compound. 

Method B.—Compound 1 was prepared from 3s7 and a sub
stituted PhMgBr in T H F . 

The compounds thus obtained were purified by column chro
matography or recrystallization. Some of the compounds 
showed a tendency to form solvates. Representative procedures 
to obtain compounds listed in Tables I - IV are given below. 

3-Chloro-10-[3-(4-p-chlorophenyl-4-hydroxypiperidirio)-
propyljphenothiazine Hydrochloride (14).—In 50 ml of EtOH 
were dissolved l.S g of 3-chloro-10-(3-chloropropyl)phenothiazine 
and 2.3 g of 4-p-chlorophenyl-4-hydroxypiperidine, and the 
solution was heated in a sealed tube at 120-130° for 7 hr. After 
cooling, EtOH was distd off. The oily residue was treated with 
100 ml of H20, and extracted with 100 ml of C6H6. After drying, 
CeH6 was removed under vacuum. The oily residue, after 
crystallizing as a hydrochloride, yielded 1.7 g (56%) of the 
product, mp 196°. Anal. (C26H26Cl3N3OS) C, H, N. 

5- [3-(4-Acetylaminomethyl-4-phenylpiperidino)propyl] -
5//-10,ll-dihydrodibenzo[6,/]azepine Hydrochloride (29).—In 
60 ml of abs EtOH were dissolved 2.7 g of 5-(3-chloropropyl)-5i/-

(20) Socie'te des Usines Chimiques Rhone-Poulenc, British Patent 819,886 
(1959); Chem. Abstr., 54, 5711a (1960). 

(21) Societe des Usines Chimiques Rhone-Poulenc, French Patent 
1,166,240 (1958); Chem. Abstr.. 85, 584e (1961). 

(22) Society des Usines Chimiques Rhone-Poulenc, French Patent 
1,215,600 (1960); Chem. Abstr., 66, 17671? (1961). 

(23) Societe1 des Usines Chimiques Rhone-Poulenc, French Patent 
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TABLE V 

N o . 

8 
11 
12 
14 
18 
21 
22 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
45 
46 
48 
49 
52 
53 
59 
61 
62 
63 
64 
65 

Inhibition 
of fighting 
behavior0 

— 

+ + 
+ + + 
+ + 

-
+ + 

-
+ + 

± 
± 
± 
+ 
-
-
-
+ 
± 
-
-
+ 
+ 
+ 
+ 
± 
± 
± 
— 
± 
± 
-
— 
-
— 
— 
-

Suppression 
of locomotor 

activity6 

-

+ 
+ 
+ 
-

+ + + 
+ + 
+ + 
± 
+ 
± 
± 
+ 
± 
-

+ + 
+ 
-
± 
-
-
+ 
+ 
+ 

+ + 
+ 
+ 

+ + 
+ 
-
+ 
± 
± 
± 
+ 

Coronary 
vasodilatory 

activity0 

± 

+ + 

+ 
+ 

+ + 
+ + + 

± 

+ + + 
+ + + 
+ + 

+ + + 
+ + + 
+ + + 
+ + 
± 

+ + 
± 
+ 
+ 

Anti
inflam
matory 

activity1* 

± 

+ + 

+ + 

± 
± 

-
-

-

-
-

+ 
+ + 
± 
± 
± 

± 

L D M 

mg/kg 
(ip) 

>320 
>320 
>320 
>320 
>320 

80 
40 
60 

>320 
>80 
120 

>S0 
136 

>80 
>S0 
160 
60 

>50U 
>320 

320 
240 
120 
60 

120 
120 
60 

120 
80 

160 
320 
320 

<320 
100 
150 
120 

The potency of each activity is represented under the criterion 
as below. ° As ED50 values (mg/kg p.o.) <10; + + + , 10-40; 
+ + , 41-100; + , 101-150; ± , >151; - . ED50 of chloro-
promazine = 6.3 mg/kg. p.o. b As ED50 values (mg/kg i.p.) 
< 5 ; + + + , 5-10; + + , 11-40; + , 41-100; ± , MOO; - . 
ED» of chloropromazine = 1.2 mg/kg i.p. c As ED50 values 
(mg/kg i.v.) <0.5; + + + , 0.5-1; + + , 2-10; + , >10; ± . 
ED50 of prenylamine lactate = 3.6 mg/kg i.v. d As ED50 values 
(mg/kg p.o.) <50; + + , 5 0 - 1 0 0 ; + , 1 0 1 - 2 5 0 ; ± >250; - . 
EDso of phenylbutazone = 380 mg/kg p.o. 

10,ll-dihydrodibenzo[6./]azepine and 1.7 g of 4-acetylamino-
methyl-4-phenylpiperidine, followed by the addition of 3.0 g 
of K2C03 . The mixture was heated under reflux on a steam 
bath for 40 hr. After the reaction was completed, the base was 
extracted with C6H6, and the C6H6 layer was purified by column 
chromatography (Wako alumina gel 300 mesh, eluant, C6H6). 
The oil thus obtained, after crystallizing as a hydrochloride and 
recrystd from MeOH-Et 2 0 , yielded 3.6 g (75%) of the product, 
mp 75-80°. Anal. (C3iH38ClNO ,0.5H2O) C, H , N . 

5- [3-(4-Hydroxy-4-m-trifluoromethylphenylpiperidino )-
propyl] -5H - dibenzo[b,f]azepine Hydrochloride (45).—5-(3-
Chloropropyl)-5/f-dibenzo[6,/]azepine (6 g) and 6.0 g of 4-
hydroxy-4-m-trifluoromethylphenylpiperidine were mixed in 
100 ml of DMF. After the addition of 6 g of K2COs, the mixture 
was stirred and heated at 100° in an oil bath for 10 hr. I t was 
filtered hot, and the filtrate was coned under vacuum. The 
oily residue was dissolved in 50 ml of C6H6, and crystallized as a 
hydrochloride by the addition of EtOH-HCl . Recrystallization 
from 9 5 % EtOH yielded 7.9 g (63%) of yellow crystals, mp 
141-143°. Anal. (C29H30ClF3N2O-C2H5OH) C, H, N. 

9,9-Dimethyl-10-[3-(4-carbamoyl-4-piperidinopiperidino)-
propyljacridanDihydrochloride (61).—9,9-Dimethyl-10-(3-chloro-
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propyl)acridan (19 g) was dissolved in 100 ml of EtOH. After 
the addition of 14 g of 4-carbamoyl-4-piperidinopiperidme and 
19 g of K2CO3, the mixture was refluxed on a steam bath for 4s 
hr. EtOH was removed under vacuum, the residue was dis
solved in C6H6 and treated with EtOH-HCl. The pptd crystals 
were collected. Recrystallization from MeOH-H 2 0 yielded 
16.6 g (46 c t) of material, mp 263-265°. Anal. (CV,H4CbX40--
0 . 2 5 H 2 0 ) C , H , X . 

5-[3-(4-Hydroxy-4-p-methoxyphenylpiperidino)propyl]-5i(/-
dibenzo[6,/]azepine Hydrochloride (47).—A 14..">-g sample of 

5-i3-(4-oxopiperidino)propyl]-5#-dibenzo[6,f]azepine was added 
to a solution of p-MeOCsH4MgBr (prepared from 15.5 g of p-
MeOOf,H4Br and 2.2 g of Mg in 100 ml of THF) a1 10-20°. 
The mixture was stirred at room temp for 1 hr, and then refluxed 
for 3 hr. The resulting reaction mixture was deeompd with 
150 ml of satd a.q XH4C1 solution. The T H F layer was sepd 
and coned. The residue was dissolved in 50 ml of GHCI3 and 
shaken with 10'',' of aq HOI. The sepd crystals were filtered off. 
liecrystallizatiou from MeOII yielded 10.9 g (53 r) ) of yellow 
crystals, mp 176- 177°. Anal. (62,H3301X2O2) 0 , H, \ . 
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A series of bicarbamates of A'-phenethyldiethanolamme, 2-diethylamino- and 2-piperidino-l,3-propanediol, 
and A'-methyldiethanolamine, were synthesized and their nonoxalate soluble salts were evaluated in a primary 
mouse screen. In secondary studies, bis(A"-butylcarbamoylethyl)-2,3-dimethoxyphenethylamine maleate 
(17) showed mild CNS depressant activity while another compound, bis~(A"-phenylcarbamoylethyl)-2-n-butoxy-
3-methoxyphenethylamine hydrochloride (5), exhibited antidepressant activity. Both decreased blood pressure. 

The carbamoyl radical, which constitutes the 
principal characteristic of the compounds described in 
the present paper, is responsible for numerous pharma
cological properties. Several basic carbamateslb"~3 have 
shown interesting pharmacodynamic activity as local 
anesthetics.3 We have undertaken an exploration of 
the activity of the bicarbamates of some aminoalcohols, 
such as A7-/3-phenethyldiethanolamine, 2-diethylamino-
and 2-piperidino-l,3-propanediol, and Ar-methyldieth-
anolamine. 

Chemistry.- We have synthesized (1) bisphenyl-
urethans of Ar-phenethyldiethanolamine (I), with or 
without substituents on the nucleus, and of N-sub-
stituted 2-amino-l,.3-propanediol (II); (2) bisalkyl-
(Et, n-Pr, /i-Bu) urethans of I and of A^-methyldi-
ethanolamine (III); and (3) bicarbamates of I, II, 
and III unsubstituted on the carbamic X. The bisalkyl-
and bisphenylurethans were prepared by the reaction 
of the amino alcohols with the corresponding alkyl4 and 
phenyl isocyanate.3 Bicarbamates unsubstituted on 

OCR, 
Yiel.l 

R 

COOCH, 
CO OC, II;, 
OOOCHs 
COOC2H5 

COOCIT 
COOCH-
CH2OH 
CII,OH 
OII2OH 
CH,C1 
CH2C1 
OH2Cl 

Ri 

OOII;, 
OO H:, 
OO0H0 
OCT!., 
0-n-C3H7 

O-n-04H9 

00,11., 
O - « - 0 S I 1 T 
0-n-CtU, 
OC.II., 
O-n-CHv 
O-n-CiH, 

rr: 

:i->h 

65' 
32<-

50'' 
26 
20 
74 
93 
54 
60 
7S 
78 

Mp, ''(' (nun.) 

159 (10) 

155-157 (.10! 

167 (IS) 
170-172 (25) 

171 (Hi) 
166 (13) 
170 ( I S ! 

174-ISO ( 1 3 ! 

167-169 (14) 
150-152 (19) 
149-152 (15) 

150 (10) 

Formula 

O n H 1 4 0 4 

C 1 2 H I 6 0 4 

C, 2 H 1 6 0 4 

C, : !H1 S04 

O l 3 His0 4 

C 1 4 H M 0 4 

d 
1 

f 
0, iH, i Cl '>2 
0 1 2 H 1 7 C10 2 

C1 3Hi?C102 

Analyses" 

0, II 
O, II 
0 , H 
0, II 
C. II 
O. H 

O, 11, 01 
O, II, 01 
CI 

0 Where analyses are indicated by the symbols of the elements, analytical results obtained for those elements were within ± 0 . 4 ' j 
of the theoretical values. 6 Method B; yield calculated as to aldehyde. c Method A; yield calculated as to nitrile. d Phenvlurethan: 
mp 81° (EtOH); Anal. (Ci3H21N04) C," H, N. ' 3,5-Dinitrobenzoic ester: mp 105°'(EtOH); Anal. (C,9H20N2O8) C, H, X. -' 3,5-
Dinitrobenzoic ester: mp 93° (EtOH); Anal. (C20H22N2O8) C, H, N. 

(1) (a) This paper comprises a portion of a thesis presented by Papadakis-
Valirakis at the University of Athens (1966): (b) A. Sekera, J. Mond. 
Pharm., 5, 1 (1962). 

(2) M. Haring, Helv. Chim. Acta, 42, 1916 (1959). 
(3) H. Rushig and L. Stein (Hoechst), German Patent 949, 917 (1956). 

the carbamic X were synthesized from the amino alcohol 
and carbamoyl chloride.lbi2,5 Other methods, re-
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