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See Experiniental Sectioii. h Rlost of the yields indicated in this and subsequent tables are based on a single run and they do not 
iiecessarily reflect the optimum attainable. c All compounds were analyzed for C, H, N. EtOH. e EtOH-EtpO. f MeOH. 
g Nmr(CFaCO2H) T 6.05, equivalent to 0.5 mole of MeOH. h RIeOH-Et20. NC4Hs, pyrrolidino; XCsHlo, piperidino. 1 Acid 
Inaleate. 2 Nmr(CF3C02H) quartet r 5.90, 6.01, 6.12, 6.25, triplet 8.54, 8.65, e.7.5, equivalent to 1 mole of EtOH. 
Karl Fisher titration H20 = l.?17~. m Nmr(CF3COtH) quartet T 5.89, 6.00, 6.11, 6.24, triplet 8.52, 8.63, 8.73, equivalent to 1 mole 
of EtOH. 

90y0 EtOH. 

Karl Fisher titration H 2 0  = 1.6%. 

TABLE I1 
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a See Experiniental Section. h See Table I, footnote b. lleOH-EtzO. AcOEt. 
NeOTI. h RleOH. EtOII. I Acid maleate. k See Table I, footnote c. 
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Experimental Section 
hleltiiig points were determined in an open capillary tube iri a 

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

The synthesis of these compouiids followed that shown ill 
Scheme I. 
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(CHI),, (CH 
Br, C1, OlIe, OTs 
H, C1, Me, OhIe, CF,, SMe, 8 
S, CH2CH,, CH=CH, CMez 

CH2NHAc, CN, Ac, Ohle, 
C&, p- or m-C1 or p-Me or p -  

p-FCtiH4, CHIC~H;, XLIe,, 

H, OH, COKI-Iz, CONC~HE, 

_ * -  _ _  

(CHI),, (CHI),, CHzC€iAIeCH, 
Br, C1, OlIe, OTs 
H, C1, Me, OhIe, CF?, SMe, SBu, Ac 
S, CH2CH,, CH=CH, CMez 

CH2NHAc, CN, Ac, Ohle, C02Et 
C&, p- or m-C1 or p-Me or p - M e 0  01 

p-FCtiH4, _ * -  _ _  CHIC& ,, XLIe,, NC~HB,  

H, OH, COKI-Iz, CONC~HE, "e?, 

h GsHio 
Z = C1, hIeO 
S' = Br, C1 

Method A.-For coiideiisiiig a 4,4-disubstitiited piperidine 
with a halogen or an aryl and alkyl sulfonyloxyalkyl derivative 
of 2,20-26 t,he following three met,hods were employed. (1)  
The components were dissolved in alcohol and heated to 100- 
170" in a sealed tribe. (2)  Compoiient,s were st,irred in I)MF 
solution a t  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 327 and a sub- 
stituted PhhIgBr iii THF.  

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-hydroxypiperidino)- 
propyl] phenothiazine Hydrochloride (14).-In 50 ml of EtOH 
were dissolved 1.8 g of 3-chloro-l0-( 3-chloropropy1)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, Et,OH was dist,d off. The oily residue was treated with 
100 ml of H,O, and ext,racted with 100 ml of C6H6. After drying, 
CsH6 wad removed iuider vacu\im. The oily residii.e, after 
crystallizing as a hydrochloride, yielded 1.7 g (56%) of t,he 
product, mp 196". 

5 -  [ 3 4  4-Acetylaminomethyl-4-phenylpiperidino)propyl] - 
5H-lO,ll-dihydrodibenzo[b,f]azepine Hydrochloride (29).-111 
60 ml of abs EtOH were dissolved 2.7 g of ;i-(S-chloropropyl)-5H- 

Bnal. (Cz6H18C1,N30S) C, H, N. 

(20 )  Societe des Usines Chimiqua* Rhone-Poulenc, British Patent 51Y,856 
(1959); Chem. Abstr . ,  64, 57 l l a  (1960). 

(21 j Societe des Usines Cliimiques Rhone-Poulenc, French Patent 
1,166,240 (1958); Chem. Abstr..  66, 584,  (1961). 

(22) Societe des Usines Chimiques Rhone-Poulenc. French Patent 
1,215,600 (1960); Chem. Abstr . ,  66, 176718 (1961). 

(23) Societe des Usines Chimiques Rhone-Poulenc. Frencli Patent 
1,215,599 (1960): Chem. Abatr.. 66, 14458d (1961). 

(24) J. R.  Geigy Chem. Corp., German Patent 1,133,729 (1962); Chem. 
dhnlr . .  68, 1 0 2 1 9 ~  (1963). 

( 2 5 )  J. R. Geigy Chem. Corp., British Patent 905,788 (1962); Chem. 
d h t r . ,  69, 10011n. (1964). 

(26) .J. R .  Geigs Chem. Corp., Netherlands Patent Appl., 6,603,526 

!2 i )  I<. Btach, R I .  Tliiel, and F. Bickelliaupt. Gorsutsh .  C h e m . ,  93, 1090 
(1Ytj3). 

(1966): Chem. Ab.&.. 66, 55412 (ltcfj i). 
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The potency of each activity is represented under the criterion 
as below. a As EDjo values (mgjkg p . 0 . )  < l o ;  +++, 10-40; 

promazine = 6.3 mg/kg. p . 0 .  * As ED>, values (mg/kg i . p . )  

EDjo of chloropromazine = 1.2 mgjkg i . p .  As ED,o values 
(mgjkg i . v . )  <0.5; +++, 0.5-1; ++, 2-10; +, > l o ;  k. 
EDSO of prenylamine lactate = 3.6 mg/kg i . ~ .  As ED50 values 
(mgjkg p . 0 . )  <50; ++, 50-100; +, 101-2.50; i >2.50: -. 
EDBo of phenylbutazone = 380 mg; kg p.0. 

++, 41-100; +, 101-150; i, >151; -. EDjo of chloro- 

< 5 ;  +++, 5-10; ++, 11-40; +, 41-100; i, >loo;  -. 

l0,ll-dihydrodibenzo[b.f] azepine and 1.7 g of 4-acetylamino- 
methyl-4-phenylpiperidine, followed by t,he addit,ion of 3.0 g 
of KZCOI. The mixture was heated under reflux on a steam 
bat,h for 40 hr. After the reaction was completed, the base was 
extracted with C6H6, and the C6H6 layer was purified by collimn 
chromatography (Wako alumina gel 300 mesh, eluant, C6H6). 
The oil thus obtained, after crystallizing as a hydrochloride and 
recrystd from hleOH-EtIO, yielded 3.6 g (7.57,) of the product, 
mp 75-80". -4nul. (C31H&1N0 .O.ZHZO) C, H,  N. 

5- [3-(4-Hydroxy-4-m-trifluoromethylphenylpiperidino)- 
propyl] - 5H - dibenzo[b,f]azepine Hydrochloride (45).-5-(3- 
Chloropropyl)-5H-dibenzo[b,f]azepine (6 g )  and 6.0 g of 4- 
hydroxy-4-m-trifluoromethylphenylpiperidine were mixed in 
100 ml of DILIF. After the addition of 6 g of K&Os, the mixture 
was stirred and heated a t  100" in an oil bath for 10 hr. It was 
filt,ered hot, and t,he filtrate was coned Inider vacuum. The 
oily residue was dissolved in 50 ml of CtiHe, and crystallized as a 
hydrochloride by the addittion of EtOH-HC1. Recrvstallization 
from 957, EtOH yielded 7.9 g (63%) of yellow crystals, mp 
141-143'. Anal. (C2gHaoClFzN20.C,HiOH) C. H.  N.  

9,9-Dimethyl-10- [3-(4-carbamoyl-4-piperidinopiperidino)- 
propyl] acridan Dihydrochloride (61 ).-9,O-Dimethyl-lo-( 3-chloro- 



prnpy1)actidaii (19 g )  was dissolved ir i  100 nil of EtOfI. h f i , e i .  
the addition of 14 g of 4-carbamoyl-i-piperidiriopipeiidiile a t d  
19 g of K&C)Z, the mimire was reflimed o i i  a >team bath fo r  44 
hr .  EtOTI was removed under variiiini, the residiie WL. di.- 
d v e d  ii i  C6T16 arid t I 
were collected. I ie zation fNJm 1IeOrT 
16.6 g (46:;) of mat p 263-26.5". .Inn/. 

4t,h EtOFI-HC1. The p p ~ i  ( 

0,23FIaO) C, H,  ?;. 
5-  [ 3 4  4-Hydrox~-4-p-methoxyphenylpiperidino)propyl] -5H - 

dibenzo[b,f]azepine Hydrochlaride (47).--.4 14.5-g ramplp of 

Synthesis and Pharmacological Activity of New Basic Carbamates 

A series of bicarbamate3 of .\--phenet hyldiethariolaniiiie, L'-cliethylami~ro- a i d  L'-piperidino-l,:i-propariediol, 
and IT-methyldiethanolamine, were synthesized and their tionos:rlate soluble salty were evaluated in a primary 
mouse screen. In  secondary studies, bis(~~-butylcarbamoyleth\.l)-2,:i-dimethoxyphenethylamirie maleate 
(17) showed mild CKS depressant acthity while another rompoiuid, ~)i.-(.\--pher~ylcarbamoylet hyl)-2-n-butoxy- 
3-methoxyphenethylamine hydrochloride (51, exhibited antitiepressalit activity. Rot h decreased blood pressure. 

The cnrbamoyl radical, I\ hich con.titute< tl ic 
principal characteristic of the compounds cliwribed in 
the present paper, is responsible for numerms pharma- 
cological propertiei. Several basic cnrbamat~+'"-~ 11:2vt) 
shon n interesting pharmacodynamic activity as 1oc:d 
nnes the t ic~ .~  We have undertaken an exploration of 
the  activity of the bicarbamates of me aniirioalcohol~, 
Yuch as A'-p-phenethyldiethanolam le, 2-diethylamino- 
:md 2--piperidino-l,3-propanediol, and N-methj ldieth- 
Ltn,)laminc. 

Chemistry. 1jTc have '? nthesized (1) bihpheri! 1- 
urethans ot S-phenethyldiethitriolamiric (I), 11 i th or 
11 ithout <uh\titueritb on the nucleub, and of K-sub- 
'tituted 2-aniirio-l.~-propaiiediol (11) ; ( 2 )  bisalkyl- 
(Et .  u-Pr3 /i-Bu) urethanh of I and of N-methyldi- 
rthano1:iminc (111) ; and ( 3 )  bicarbamatcs of I, 11, 
:iiid I11 urihubstitutd on the carbamic S. The bisalkyl- 
and bihphcn;r 1urt'th:uis n ere prepared by the reaction 
of the :mino dcohol. v ith the  corresponding alkyl4 and 
plien? 1 isocy:inate.3 Bic:trbamates unsubstituted on 

.. ._ ~. 
the carbamic S n-ere synt,hesized from t'he amino itlcohol 

(1) (a) This paper comprises a portion of a tliesis presented by Papadakis- arid c:Lrban1oyl c]iloride.l'~~*zj Other nlethods, rcl- 
Yalirakis a t  t h e  Vniversity of Athens (1966); (b) A .  Sekera, J .  . l l ond .  
Phnrm., 6, 1 (1962). ( 4 1  I ( .  I'ar<,ell, l- .S.  I 'alc 'nt  2.836.596 (14.58); Cliem. Abatr., 52, 20215 

(2) hl. Haring. Hdu. Chim.  A r t n ,  42, 1916 (1959). ll!)Tr8) 
( 3 )  H. Rushi:: and  I,. Stein (Hoeclist), German Patent %!a. i t19 (1956). 


