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H-13-(4-oxopiperidimo)propyl]-SH-dibenzo b, flazepine was added
to a =olntion of p-MeOCHMgBr (prepared from 15.5 g of p-
MeOCJBr and 2.2 g of Mg in 100 ml of THF) at 10-2p°,
The mixture was stirred at room temp for 1 hr, and then refluxed
for 3 hir. The resulting reaction mixture wax decompd with
150 ml of =atd aq NITLCL solntion. The TITF layer was sepd
and coned. The residne was dissolved i1 50 ml of CHCL and
shaken with 10", of aq 11CL  The sepd ervstals were filtered ofl.
Reerystallization from MeOTl vielded 109 g (5377 of vellow
crvstals, mp 176-177° Anal. (CoHg:CINLOO €, Hy N

propyDacridan (19 g) was dissolved in 100 ml of EtOH. Afier
the addition of 14 g of 4-carbamoyl-4-piperidinopiperidine and
19 g of K,COs, the mixture was refluxed on a steam bath for 48
hr. EtOH was removed nnder vacninm, the residne was dis-
solved in CeHe and treated with EtOH-HCIL.  The pptd crystals
were collected. Reerystallization from MeOTIl-1.0) yielded
16.6 g (469,) of material, mp 263-265°. Anal, (CouH,CLNO.-
0. 25H.,0)C, H, N.
5-{3-(4-Hydroxy-4-p-methoxyphenylpiperidino )propyl|-5H -
dibenzo!b,f]lazepine Hydrochloride (47).—A 14.5-g sample of
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A series of bicarbamates of N-phenethyldiethanolamine, 2-diethylamine- and 2-piperidino-1,3-propanediol,
and N-methyldiethanolamine, were synthesized and their nonoxalate soluble =alts were evaluated in a primary
mouse screen. In secondary studies, bis(N-butylearbamoylethyl)-2,3-dimethoxyphenethylamine maleate

(17) showed mild CNS depressant activity while another componnd, bis-(N-phenylcarbamoylethyl)-2-n-butoxy-
3-methoxyphenethylamine hydrochloride (5), exhibited antidepressant activity. Both decreased blood pressiure.

Chemistry.-—We have synthesized (1) bisphenyl-

The carbamoyl radical, which constitutes the
urethans of N-phenethyldiethanolamine (I), with or

prineipal characteristic of the compounds described in

the present paper, is responsible for numerous pharma-
cological properties. Several basic carbamates'—? have
shown interesting pharmacodynamic activity as loeal

witheut substituents on the nucleus, and of N-sub-
stituted  2-amino-1,3-propanediol (II); (2) bisalkyl-
(Et. #=Pr, n-Bu) urethans of T and of N-methyldi-

ethanolamine (III); and (3) bicarbamates of I, II,
and ITT unsubstituted on the carbamic N. The bisalkyl-
and bisphenylurethans were prepared by the reaction
of the amino aleohols with the corresponding alkyl and

anesthetics.? We have undertaken an exploration of
the activity of the bicarbamates of some aminoaleohols,
such as N-G-phenethyldiethanolamine, 2-diethyvlamino-
and 2-piperidino-1,3-propanediol, and N-methyldieth-

anolamine, phenyl isocyanate.? Bicarbamates unsubstituted on
Tasre I
CH.R
R,
OCH.,
Yielel,

R Ri L e, 2C 1mias I ormnla Analy=es"
COGCH; OCTi; 320 159 (1D} CnTT0y 11
COOCI, OCH, 65" 155-107 (10 1 HL 0y (GAN !
COOCTH; OC,IT, 326 167 (1%) Chral160s C,H
COOC,H; OC,H, H50¢ 170172 20 CillhisOy (GARS!
COOCH, O-n-C;H; 26 171 {103 ChallysOy C,H
COOCII, 0)-n-C,H, 20 166 (13 w0, ¢,
CIL,0H OC,IT, 74 170 (183 )

CIL,OH O-1-Ci11: 03 174150 (15 [

CIT,OH O-n-C,I1, o4 167--169 (14 I

CTH,C OC.IT, 60 150152 (19) COITCE), O,
CII1,C1 O-n-C;1; it 149-152115) (' I1:C10. ¢, 13,
CI[;CI ()-IZ-C4H 9 78 150 (]()) C]alllerlOg l

= Where analyses are indicated by the symbols of the elements, analytical results obtained for those elements were within £0.47¢
of the theoretical values. ? Method B; yield calculated as to aldehyde. ¢ Method A; yield calenlated as to nitrile. ¢ Phenylurethan:
mp 81° (EtOH); Anal. (CisHaNO,) C, H, N. ¢ 3,5-Dinitrobenzoic ester: mp 105° (EtOH); Anal. (CisHxN20s) C, H, N. / 3,5-
Dinitrobenzoic ester: mp 93° (EtOH); Anal. (CxoH»uN:0s) C, 1, N.

the carbamic N were synthesized from the amino aleohol

(1) (a) This paper comprises a portion of a thesis presented by Papadakis- and c;_u‘b;],nl())'l chloride.“"“ Other methods, Te-
Valirakis at the University of Athens (19668); () A. Sekera, J. Mond.
Pharm., 5, 1 (1962). (4) R. Parcell, 1.3, Patent 2,836,595 (1958): Chem. Abstr., 523, 20215

(1958).

(2) M. Haring, Helv. Chim. Acta, 42, 1916 (1959).
(5) L. €alrernan, Justus Lichigs Aun. Chem., 244, 29 (1888).

(3) H. Rushig and l.. Stein (Hoeclst), German Patent 948, 917 (1956).
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TaBre IT
X[(CH,),0CONHR];
~——Pharmacology®——
No. X n R Salt Mp, °C* Formula Analyses® LDsw MED:x Ratio
1 CsH;CH,CH,N 2 C¢H; HCI 177 C1eH3CIN;O, C,H N,Cl 56.0 18.0 3.2
2 2,3-(0CH;)CsHy(CH,)N 2 CH; HCI 115 CyH3CIN;O4 C,H,N,Cl 3.0 56 10.0
3 2,3-(0C,H;)(OCH;)CsHs(CH, )N 2 CgH; HCI 134 C19H3CIN3Os C,H,N,Cl 1000 18.0 5.6
4 23-(n-OC;H;)(OCH;)CeH;3(CH,).N 2 GC4H; HCI 117 CuoH33CIN;O6 C,H/N,Cl 18.0 5.6 3.2
5 2,3-(m-OCH,)(OCH;)CeH3s(CH,).N 2 CeH; HCI 137 CuHyCIN;Oq C,H,N,Cl 180.0 18.0 10.0
6 (C.H,.NCH 1 GCe¢H,  Tosylate 165 CosHgsN3048 C,H,N,8 56.0 10.0 5.6
7 Cel1:;(CH,y)N 2 C.H; HCI 133 CisH3CIN;0,4 C,H,N,Cl 56.0 18.0 3.2
8 Oxalate 119 CoHaN;Os C, H N
9 C4H;(CH.):N 2 n-Csl1; HCI 134 CaoH3CIN5O, C,H,N,Cl 56.0 18.0 3.2
10 Oxalate 112 CooHy:NOs C,H,N
11 CeHs(CIL)zN 2 n-CH, HCI 128 CQQH3301N304 C, H, N, Cl 32.0 10.0 3.2
12 Oxalate 117 C'24H39N308 C; H) N
13 2,3-(0OCH;),CsH3(CH, )N 2 GC,H; Maléate 101-102 C,Hy N3Oy CHN 180.0 56.0 3.2
14 Oxalate 119 CuHa:N:0,0-2H,0  C, H, N
15 2,3-(OCH;)CoHy(CH:)N 2 n-C,H; Maléate 106-107 CuHaNiOyp C, H,N 56.0 18.0 3.2
16 Oxalate 111 C“HagNaO]o'QH:O C, H, N
17 2,3-(OCH,;),CeH,(CH,):N 2 n-CH, Maléate 85 CasH N3O C, H, N 320 56 56
18 Oxalate 117 CosHN:Op-2H.0 C, H, N
19 2,3-(0C,H;)(OCH;)CsH3(CH, )N 2 C,H;  Oxalate 96 CosHyrN;010- H:O C,H N
20 2,3-(0C.H;)(OCH;)CsHs(CH, )N 2 n-CH; Oxalate 102 CosHaN3Ou C,HN
21 2,3—(0021’15)(OCH3)06H3(CH2)2N 2 n-C4H9 Oxalate 93 C‘27H45N3010'0.5H20 C, H, N
22 2,3—(71-003H7)(OCI’I;)CsHa(CHz)gN 2 CzH:, Maléate 90 C%HnNaO]o C, H, N 56.0 5.6 10.0
23 Oxalate 94 CssH39N;301- H,O C,H,N
24 2,3-(n-OC;H;)(OCH,)CeHs(CH. )N 2 n-C;H; Maléate 89 CasH N3O C,H,N 56.0 5.6 10.0
25 Oxalate 103 CzeH43N3010 C, H; N
26 2,3-(n-OC;H)(OCH,)CeHs(CH:)N 2 n-C,H, Maléate 91 CaoHisNyOro C,H N 32.0 56 56
27 Oxalate 97 CsHuN;010-0.5H,0 C, H, N
28 2,3-(n-OCH,)(OCH;)CsH3(CH:)N 2 C,H;  Malonate 79-80  CaHyN3Ow- H,O C,H,N 18.0 5.6 3.2
29 Oxalate 92 CasHaN;O1- H,O C,H N
30 2,3-(n-OCH)(OCH,)CH,(CH )N 2 n-CiH; Malonate 84 CoHoNyOw-H,0  C, H,N 56.0 10.0 5.6
31 Oxalate 96 CyHisN3O10- HoO C, H N
32 2,3-(n-OCH,)(OCH:)CeHs(CH. N 2 n-CHy; Malonate 86-87  CyH;N;Ow H,O C,H N 56.0 18.0 3.2
33 Oxalate 108 CosHoN;O10- HO C,H N
34 CHaN 2 CzH:, Tosylate 119-120 C]gH31N307S C, H, N, S 320.0 180.0 1.8
35 Oxalate 89 Ci1sHasNOs C,HN
36 C}LN 2 n-03H7 HCI 128 CmHngleO4 C, H, N, Cl 180 0 18.0 10
37 Oxalate  129-130 C);HsN;0s C, H, N
38 CH:;N 2 n-CH, HCI 124 CisH 3, CIN;0, C,H,N,Cl 56.0 32.0 1.8
39 Oxalate 111 C17H3; N30 C, H,N
40 CH:N 2 H Base 85 C:HisN;0, C, H,N
41 C¢H;(CH,).N 2 H Base 83 Ci1Ha N0, C,H N
42 2,3-(0C,H;)(OCH;)CsH;3(CH, )N 2 H Base 92-93  CyHuNO C, H,N
43 (C.H;:):NCH 1 H Base 94 CoHisN;0,4 C,H N
44 C;H\NCH 1 H Base 109 CioH1N;304 C,H N

@ Melting points were determinated in bloc Maquenne and are corrected.
elements, analytical results obtained for those elements were within +0.49, of the theoretical valies.

b Where analyses are indicated by the symbols of the
¢LDs = lethal dose 50%;

MED;, = minimal effective dose or smallest dose producing consistent though varied effect.

ported in the literature!®-26—! for the preparation of
analogous unsubstituted bicarbamates, were not suc-
cessful except in the case of N-methyldiethanolamine
bicarbamate, which was obtained following the method
of Stevens.’ The same procedure? was used for the
B-phenethyldiethanolamine derivatives but in this case
the phenethyl group was eliminated and diethanclamine
bicarbamate was formed due to the prolonged action of
HCl. This fact was confirmed by the analytical data

(8) G. Gielmetti, Farmaco Ed. Sci., 11, 1014 (1956).

(7) G. Gielmetti, Chem. Zentralbl., 129, 1548 (1958).

(8) E. Britton and J. Livak, U.S. Patent 2,917,535 (1959): Chem. Abstr,,
64, 7564 (1960).

(9) G. Ferrari, Chim. Ind., 40, 13 (1958).

(10) G. de Stevens and M. Sklar, J, Med. Pharm. Chem., 6, 922 (1962),

(11) Lepetit S.p.A.. British Patent 797.494 (1958); Chem. Abstr., B8,
4143 (1959).

(12) F. Berger and B. Ludwig, U.8, Patent 2,724,720 (1956).

(13) S. Petersen, Houben Weyl's Meth, Org. Chem., 8, 103 (1952).

(14) W. Mec Lamore J. Org. Chem., 20, 1379 (1955),

and melting point of the obtained product. The
starting materials required for the preparation of amino-
alcohols are summarized in Table I.

Table IT summarizes the chemical and pharmacologi-
cal data on the carbamates.

Experimental Section

N-p-Phenethyldiethanolamines (I).—From the appropriate
benzaldehydes,’® by reduction into alcohols,”® chlorination,!
cyanation,’® hydrolysis, and esterification (method A). or by
treatment successively with hippuric acid, NaOH, H;0.'%17 and
esterification (method B) were obtained the phenylacetic esters,

(158) G. Tsatsas, Ann. Pharm. Fr., 7, 738 (1949).

(16) H. Snyder, J. Buck, and W. Ide, '‘Organic Syntheses,"’ Collected
Vol. II, Wiley, 1947, p 333,

(17) G. Traverso, Gazz. Chim, Ital., 90, 750 (1960).
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which by reduction,!'®!* chlorination,® and treatment with
diethanolamine® gave the amino alcohols I.

N-Substituted 2-Amino-1,3-propanediols (II).-—"T'he bromo-
malonie ester was converted into N-snbstitnted aminomalonie
e-ter?! 7 which was reduced to the co.re<ponding nmino aleohol
IT.

N-Methyldiethanolamine (II1) was commercially available.

Bisphenylurethans. Bisphenylurethan of A -3-Phenethyl-
diethanolamine.—7To N-g-phenethyldiethanolamine (8 g) cooled
I an ice bath, was added dropwise phenyl isocyanate (9.1 g).
The mixture was allowed to recover to room temperature and then
was heated on a steam bath for 2 hr (moixlnre avoided). After
cooling, dry 160 and a minimnm of absolnte EtOH were adaed
and the precipitate formed (diphenyluren) was filtered off.  The
lilfrnte was treated with dry HCL to give a crvstalline <all 1yvield
oo mp 177°).

Bisalkylurethans.  Bisethylurethan of .V-Methyldiethanol-
amine.---A solntion of ¥-methyldiethanolamine (7 g) in 75 ml of
dry Cells was treated with ethyl isocvanate (8.3 g) and the
mixtnre was allowed to stand 4 days at room ifemperature. The
solvent was evaporated in racno and the resnlting base converted
into oxalate or tosylate, melting at 89 and 120°, respectively,
after recrystallization from EtOH-Lt;0.  Tn all cases the oily
bases were converted into salts withont further piurification.

Bicarbamates Unsubstituted on the Carbamic Nitrogen. a.
N-Methyldiethanolamine Bicarbamate.—A solution of N-methyl-
diethanolamine (12 g) in 100 ml of CHCly was chilled to 0°.
KOCN (20 g) was added while dry HCI was bubbled throngh the
<olntion with vigorons stirring, the temperature being maiutained
at 0--5° At the end of 2 hr an additional 8 g of KOCN wax
added and dry 1Cl bubbled into the solntion for an additional
2 e After standing mv 0° for 30 min the CHCL was decanted
and the remaining =olid treated with K.aCOy and a small quamity
of TI.0. ‘The mixtnre was extracted repeatedly wirth hot CHClL..
The CHCL extracts were dried (Nu.80)) and the solvent was
distilled off (the organic layer was not washed with H.0), becanse
of thr grem solubility in TLO of the carbamate derivative).
The oily residue freated with a small gnantity of dry 1.0
<oliditied.  Recry=tallization from IXtOH gave 5 g (2577) of bi-
earbamate, mp 85°.

b. N-p-Phenethyldiethanolamine Bicarbamate.—A solntion
of N-g-phenethyldiethanolamine (5 g) in 100 ml of CHCl wax
trented with freshly prepared carbamoyl chloride (5 g) with
stirring and cooling.  The mixtire wax allowed to stand 24 hr at
room femperahire.  H,O was added and the undissnlved solid
tiltered off. The filirate wis baxified, the organic layer separated,
and the agneons phase was extracted with CHCl;.  The combined
CHCL extracts were dried (N1a.80y), the =olvent was evaporated,
and the oily residne was erystallized from Et.0O.  Recrystalli-
zation from CqHe gave 4.5 g of product (yvield 649, mp 83°).

c¢. N-[3-(2-n-Propoxy-3-methoxyphenyl)ethyl]-2,2‘-dichloro-
diethylamine -HCl.—To  N-{g-(2-n-propoxy-2-methoxyphenyl)-
ethyl[diethanolamine (7 g) SOCL (4.5 ml) was added slowiy,
with stiing and cooling.  When the addition wax completed
the mixtnre was allowed to stand for several hours at room
femperatire; then the exeess SOCL was removed in racuo.
The residne was dis<olved in a small gnamity of MeOH and 1he
hydrochloride was precipitated by addivion of dry Et,0.  Afcer
yetallization from MeOH-Et,0, 3 g (3897) of HCI salt was
obinined, mp 107°. A nal. (CisHssCLNO2) C, H, N, Cl.

Pharmacclogy. 1. Primary Mouse Screen.—The iv pri-
mary monse screen was hsed to characterize the gross pharma-
cologieal, toxicological, and behavioral properties of these comn-
ponuds,  Male albino mice bf the Swiss—Webster strain 120-25 g)
were nzed. ach animal was assessed for gross activity at 3, 15,
30, and 60 min, post injection, and thereafler at periodic intervals
mtil the elfect= dixappeared. The combined statistical proce hnve

(18) R. H. Manske, “Organic Syntheses,” Collected Vol. II, Wiley, 1947,
p 154,

(19) A. N. Kost, R. &, Sagitullin, and Yu-Shan-Sun, Zk, Obshck. Khim.,
80, 3280 (1560).

¢20) L. 13, Rappand K. A. Kornew, Khim. Zhur. Ser. 4, 38, 62741 (1957).

213 H. Goldhahn, Actie Chim. Aend. Set. Hung., 18, 395 (1059).

¢22) M. Ishidate, Y. Sakarail, and J. Aiko, Chem. Pharm. BLull. (Tokuo),
8, 732 (1960).

(23) €. 8. Paliner and P, W, &¢ Wherler, “Organic Syntheses,” Colleclel
Vol. 1, Wiley, 1947, 10 245,

(24, N. 14, Chapman, N. 8. lsaacs, and R, k.
1925 119549).

Parker, J. (‘tiem. Sue..

Taarsag, of al.

of Weil and Thonip=on? was nsed to calenlate the minimal effec-
tive dose (MED.y). The ratio of the LD to the MDD, was
determined for eich componnd.  Preliminary  pharmacologic
evaluations are given in Table IT for the nonoxalate ~oluble <alis,

2, Cardiovascular Activity.——Healthy, adnlt cats were -
ployed to assess the cardiovascenlar effects of select componnds.
The animals were unesthetized smrgically with =odimn pento-
barbital (35 mg/kg) ip. The femoral artery aud vein were,
respectively, cannnlated for monitoring arterial blood pressnre
and for the administration of texl materials. Both caroud arteries
were ixolated for bilaterial carotid acelnsion.  The vagii were
ixolated and bisected for subzequent peripheral vagal stimmlation.
Several protolype antonomic ngents were given 1o evaliuate the
effect of the 1ext componnds oirc cardiovasenlar and antonomic
response.  Prior to and after the periodic adiministration of
logarithmically =paced dose levels of 1he test compound, the
following =equence of test procedures was performed: s
epinephrine-HCl, iv 5 wg kg: (b acetvlcholine-11Br, iv 5
wpg/kgy () norepinephrine, iv 5 pg kg (d) bilateral enrotid
ocelnsion, 45 sec; (e} peripheral vagal stimmlation, 2 V. and "
histamine diphosphate, iv 10 pz:kg. The physiologic param-
eters monitored thronghont rhe experiment were nrterial blood
pressure, pulse pressire, LCG, and eardiac and respiratory rntes.

The cardiovasenlar activities of two componnds, 5 and 17, were
of nterest.  Both componnds produced a decreaxe e mrterial
blood pressure. ollowing injection of 5, the depressor efiects ot
acetyleholine and =evotonin appeaved mildly potentiaterl.  Sneh
nctions snggest either direct vaxodilation or cholinergle excitn-
tion.  Componnd 17 appeared to diminish peripheral antonomic
rexponses and it enhanced the pressor effect of bhilateral carodid
=thmnlation.

3. Antidepressant Activity. 1T'we test procedmes were vm-
ploved to evalnaie the antidepressant porential of test conponnds

a. Intraventricular Calcium-Induced Depression. - Malc,
Swiss-Webster mice (19-22 g) were ndmiyistered iv 10 pg of
CaCls dissolved in 0.02 ml of =aline. The techuigne of Adler?
wis nxed to assnre acenrate placement of the componnud.  Twenty
wminntes later, (he test camponnd was given ip at 4 dove levels,
10 animals per dose level. Ceneral activity and appemrance of
the mice were n=eil 10 evalnate changes in the depressant effects
of CaCl..

b. Reserpine-Induced Depression.-—Male,  Swiss—-Webstur
mice (20--25 g) were preiveated with reserpine 24 I prior 1o the
administration of the test materialz,  The reserpine was given
ip at a dose level of 4ang/ke. Four gronps of animals, 10 mice
per group, were then given | of 4 doxex of the test eompomuds.
The animals were observed at 3, 15, 30, and 60 min for signs of
antidepressant activity.  The percenlage of the popnlation ex-
hibiting antidepressant effects wax calenlated to determine 1he
oD for each componnd.

Componnd 3 failed to exhibit antidepressanr effecis in either
Ca*™ or reserpine-indnced depression. Componnd 5, however,
appeared to reduee the incidence of both (ypes of depression,
having an LD of 20 mg kg vs. Ca?*® depression and 35 mg kg
rs. reserpine depression. In general, peak antidepressant netivivy
ocenrred 3-15 min following drug administration.

4. Analgetic and Antifighting Activity.-— Analgesia was de-
termined nsing 1he Fddy? hot plate procedie. A temperatine-
regnlated hot plare was nsed nt n constant temperatire of 55°.
Ten mice were nxed mr each level. The test material was given
<nbentaneonsly ai 4 dose levels. The animals were individnally
placed on the surface of the hot plate for a nimimnm of 30 sec
prior to, and 15, 30, 60, and 90 min, after drg administration.
The animals were immediately removed when they demonstrated
pain sensation, i.c., paw licking, flicking, or jumping. The tine
variance between the nontreated and post treated exposine was
nsed to determine the percent analgesia prodneed by the experi-
mental componnd(sy  Antifighting activity was determined by
the method of Tedexchi, ¢/ «f.®

Using the Eddy hot plate techuigne, a 57¢¢ inerease in pain
threshold was ob=erved 3 min following the = injection of 40

[ Thompson, Bact. Iéer., 11, 115 (1947): T Well, Blowtrics. 8, i

T. Adler, J. Phurwmueyl, Exp. Ther., 140, 155 (1963).

(27) N, 3. Eddy and D, Leimbaeh, /. harowesl. Eep. Thee. 10T, 1R85
{(1953).

(28) R. 15, Tedeschi, D. 1. Tedeschi, A Mueba, L. Coak, 1% AL Mattis,
el Fellows, ylad., 128, 28 (1064).
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mg/kg of 17. However, further investigation using the Hardy,
et al.,® procedure to detect analgesia in sqgnirrel monkeys
failed to yield any significant analgetic activity. Because
a degree of docility was observed in squirrel monkeys following
administration of 17, this compound was examined for potential

(29) J. D, Hardy, H. G. Wolff, and H. Goodell, J. Clin, Invest., 19, 694
(1940).
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tranquilizing activity. The antifighting procedure of Tedeschi,
et al., indicated a 559, decreae in the incidence of fighting
following the administration of 120 mg/kg, sc, of the test
componnd. A statistical ED; of 135 mg/kg was calculated by
the Litchfield and Wilecoxon technigne.®

(30 J. T. Litchfield and F. Wilcoxon, J, Pharmacol. Exp. Ther., 96, 99
(1949),

Acetylene Compounds of Potential Pharmacological Value.

XIV.

N-(t-Aminoalkynyl)-Substituted Succinimides and Maleimides.
A Class of Central Anticholinergic Agents'

Bo KArLEN, BsORN LINDEKE, SUNE LINDGREN, KARL-GUsTAV SvENssoN, Ricuarp DarLBOM,
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A series of 34 N-(t-aminoalkynyl)-substituted succinimides and maleimides has been prepared through the
Mannich reaction from an N-alkynylimide, formaldehyde, and a secondary amine or by ring closure of an N-(f-
aminoalkynyl)-substituted succinamic acid. These compounds have been investigated for antagonistic activity
toward acetylcholine on isolated gninea pig ileal preparations and for mydriatic activity and blockade of oxo-

tremorine in intact mice.
selective in their central anticholinergic effects.
which show evidence of partial agonism in vitro.

In two recent publications?? we reported on the
synthesis and pharmacological properties of a series
of N-(4-t-amino-2-butynyl)-substituted succinimides.

O

-

NCHC=CCHNL )

-

O

Some compounds of this class were found to be quite
potent in blocking the motor effects of oxotremorine,
1-(2-oxopyrrolidino)-4-pyrrolidino-2-butyne, while the
effect on peripheral cholinergic symptoms, such as
acetylcholine-induced spasms of guinea pig ileal strips,
is of lower magnitude. Consequently, these com-
pounds can be regarded as specific central anti-
cholinergic agents. This discovery has led to the
synthesis of a number of analogs with the aim of
defining the limits of activity in the series and of
enhancing the activity found in the parent compounds.
In most of the compounds described in this paper,
the chain connecting the imide and the amino ni-
trogens has been branched or lengthened, though struc-
tural modifications have been made also in the imido
and amino groups. The most potent of the new

(1) Previous paper in this series: P. Moses and R. Dahlbom, Acta
Pharm. Suecica, &, 359 (1969).

(2) R. Dahlbom, B. Karlén, R. George. and D. J. Jenden, Life Sciences.
5, 1625 (1966).

(3) R. Dahlbom, B. Karlén, R. George, and D. J. Jenden, J. Med. Chem..
9, 843 (1966).

Some of the compounds exceed atropine in tremorolytic activity, and are relatively
The latter property tends to be associated with componnds

compounds are about 100 times as active as the most
potent compound in the parent series when tested
for oxotremorine antagonistic activity.
Chemistry,—Two methods of synthesizing the N-(¢-
aminoalkynyl)-substituted cyclic imides listed in Tables
I and II were utilized: Mannich reaction between an
N-alkynylimide, formaldehyde, and a secondary amine
in dioxane in the presence of small amounts of CuCl
(method A) and ring closure of an N-(t~aminoalkynyl)-
substituted suceinamic acid (method B). The N-
alkynylimides used as starting materials in method A
were generally obtained by treating an alkynylamine
with a succinic or maleic anhydride and subsequent ring
closure of the N-alkynylsuceinamic or N-alkynylmale-
amic acid formed. The N-(f~aminoalkynyl)-sub-
stituted succinamic acids used as starting materials
in method B were prepared by treating succinic anhy-
dride with a f-aminoalkynylamine, obtained either by
aminoalkylation of an alkynylamine in the presence
of NaNH, or by the reaction of the Grignard reagent
of the alkynylamine with a ternary iminium salt. The
reaction sequences are shown in Scheme I.
Pharmacological Results and Discussion.—Table
IIT summarizes the pharmacological data. All but
four of the compounds antagonized the tremorogenic
effect of oxotremorine, and the dose required was in
every case less than that which produced mydriasis,
with the exception of the weakly active compound 8.
This is in marked contrast to atropine, which is less
effective in blocking oxotremorine than in producing
mydriasis. Nevertheless, as in previous series of com-
pounds related to oxotremorine, there was a highly



