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1-Amino-4-phenyl-4-piperidinol is more active thau imipramine in animal tests against the depression cansed

by reserpine.
Stmctnre-activity relationships are discussed.

In a search for an antidepressant drug of the imipra-
mine type a number of compounds were screened
for their ability to prevent the onset of ptosis and
hypothermia induced by reserpine in rodents. This
test has been advanced as diagnostic of clinically ef-
fective thymoleptics.2  One compound? that we found
to be more active than imipramine was l-amino-4-
phenyl-4-piperidinol (I), originally prepared by Beckett
and Greenhill.*

The theme of the present paper is the synthesis of
analogs of I and the correlation of structure with anti-
reserpine activity.
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Chemistry. —The nitroso compounds listed in Tables
I and IT were obtained by nitrosation of the appropriate
secondary base and then reduced with zinc and acetic
acid* to l-aminopiperidines (Tables ITI and IV),

An attempt to prepare the amide 10 from the ester
14 with l-pyrrolidinylmagnesium iodide® gave instead
the 1,2-diazabicyclo[2.2.2Joctanone I1.8

Reductive alkylation of I with aldehydes or ketones
gave 15, 16, and 17, Further reaction of the isopropyl
compound 16 with acetaldehyde failed, presumably for
steric reasons, The monomethyl compound 19 was
obtained by hydrogenation of the methylidene deriva-
tive 18.

The propiophenones 20-22 resulted from amine
exchange between the appropriate aminopiperidine and
2-benzoylethyltrimethylammonium iodide.”

Mono- and diacyl derivatives of I (Table V) were
obtained by conventional methods (see Experimental
Section). The diacyl compounds (33-37) showed un-
expected properties. They did not titrate in acetic
acid with perchloric acid. The acyclic imides 33
and 34 had C==0 bands at very high frequencies (ca.
1715 em™) and all compounds showed very strong
and unexplained absorption at 1220-1280 c¢m™!.
These features were reproduced in the model com-

(1) To whom correspondence should be addressed.

(2) F. Bulser, J. Watts, and B. B, Brodie, Ann. N. Y. Acad. Sci., 96, 279
(1962).

(3) Suppliel by Dr. W, T. Wakama, University of Nigeria, Nsukka,
Nigeria.

(4) A. H. Beckett and J. V. Greenhill, J. Med. Pharm. Chem., 4, 423
11961).

(5) H. Ll Bassett and C. R. Thomas, J. Chem. Soc., 1188 (1954).

(6) P. M. Carabateas, A. R. Surrey, and L. 8, Harris, J. Med. Chem., T.
293 (1064).

(7) . M. Fry and E. L. May, J. Ory. Chem., 24, 116 (1959).

Thirty-six related piperidines have been synthesized and evalnated as potential thymoleptics.

pound III and were absent in IV which was a mono-
acidic base and had an infrared spectrum with normal
amide C==0 absorption (1670 e¢m™!) and no major
peaks in the 1200-1300-cm~! region. The integrity
of the hydroxyl group in the diacyl compounds was
shown by a strong band at ca. 3640 em .

(CH3),NN(COCHz), Me,NNHCOCH;
I1I v

In accord with previous work? reduction of the mono-
acyl compounds 27 and 29 with LiAIH, was unsuccess-
ful. The formyl compound 26 gave 18 in very poor
vield. More complex results were obtained with the
succinimide 37. Two molar equivalents of the hy-
dride caused ring fission and, according to the condi-
tions, gave the amide 30 or the alcohol 23.  One molar
equivalent gave the pyrrolidinone 32.

Experimental Section®

General Procedure for 1-Amino-4-piperidinols.—The nitro-
sation and reduction of piperidines were effected essentially as
reported by Beckett and Greenhill.4

4-Phenyl-1,2-diazabicyclo[2.2.2]octan-3-one (II).—A solution
of 8.5 g of ethyl 1-amino-4-phenylisonipecotate (14) was refluxed
for 2 hr in 90 ml of ether with 1-pyrrolidinylmagnesium iodide
(from 4.9 g of pyrrolidine, 8.7 g of methyliodide, and 1.7 g of Mg).
Water was added and the pH was adjusted to 9 with 2 ¥ HCL
The aqueous phase was extracted (CHCL) at pH 7 and the
extract was dried (MgS0,) and evaporated to dryness. Crystal-
lization from ethyl acetate gave 1.7 g of white crystals, mp 254-
255°, Ht.8 248.0-249.2° (cor).

Anal. Caled for C,,H,,N,O: C,71.3; H,7.0; N, 13.85. Found:
C, 70.8; H, 6.8; N, 14.2.

1-Dimethylamino-4-phenyl-4-piperidinol (17).—A solution of
5 g of 1 in 20 ml of ethanol was shaken under hydrogen at room
temperature and pressure with 5 ml of formalin and 2 g of 10¢;
Pd-C catalyst. After removal of catalyst and solvent the
product was crystallized from cyclohexane to give 2.5 g of white
crystals, mp 133-134.5°, lit.# 137-138°.

The following were similarly prepared.

1-Diethylamino-4-phenyl-4-piperidinol (15).—Hyvdrochloride
mp 232.5-233.5°. Anal. Caled for C,;HuCIN:O: C, 63.25:
H, 885; CI, 12.4; N, 9.8. Found: C, 63.4; H, 8.8; Cl, 12.3;
N, 9.9.

1-Isopropylamino-4-phenyl-4-piperidinol (16).—Hydrochloride
mp 211-212°. Anal. Caled for C,yHa:CINO: C, 62.0; H, 8.56:
Cl, 13.1; N, 10.3. Found: C, 61.85; H, 8.5; Cl, 13.25; N, 10.2,

1-Methylideneamino-4-phenyl-4-piperidinol (18). Method A.
—A mixture of 20 g of 1, 12 m! of formalin, and 100 ml of ethanol
was allowed to stand at room temperature until solution was
complete. Evaporation and crystallization from cyclohexane
gave 17.9 g of colorless crystals, mp 99-100.5°.

Anal Caled for CH,(N,O: C, 70.6; H, 7.9;
Found: C, 70.4; H, 7.5; N, 13.75.

N, 13.7.

(8) R. L. Hinman, J. Am. Chem. Soc., 18, 1645 (1956).

(9) Melting points were determined on a Townson-Mercer apparatus cali-
brated for exposed stem. Microanalyses were performed by Alfred Bern-
hardt, Miillheim, West Germany, and Drs. Weiler and Strauss, Oxford,
England.
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Tasrae 1

I-NITHOSOIMFELRTOINOLS

N\
H>/ N—NO)
1107 N

Deteeee
of
[EYOI Catied, 'y ~lomd, '

R L NMp, “C Formoda [ 11 N [ 11 N
CellCl-p 7 120121 CyH,CINLOL R ok 116 540N 540 1.5
(15”41“-}) " 107-108 ) HaFNLO, a0 DN 12,65 T 5.6 5.0
CelLlCFy-m hs p22-124 Chad LsFy N0, ! 4.5 a2 R 51 1.
CHaCell-3,4-Cla I 122124 Cyo L CLNLO, 408 1.4 0n.7 10,4 5.0 oy
(76“4(::1{:)'/” o 102 (:)211)6‘.\'2()'_‘ 5.4 T 2.7 0.0 s 15,0
Cel:(Cla )y ¢ 112-114 CHisN1Oa 66. 0 7D 120 67.0 7.95 11.N)
Cel L(CH . ! 8880 C)sHao N0, 67 .7 w1 1.3 681 Sl .a

“ oA Jaassen, Belgian Patent 577,077 (1059, Chem. 1bstr., 54, 4629 (10605, * W. K. Wragg, A. =, Fo Ash, owcd A ML Creighum,
Beitish Patent 948,071 (1960): Chem. 1bstr., 61, 6994 (1064). < A. H. Beckett, N. J. Haeper, aod A B, Simmonds, Beaish Pateor
063,639 (1060):  Chem. Ahsir., 61, 8282 (1064). < Prepared by catalytic hydrogeoolysiz of 1-bhenzyvi-d-tcm-tolvl-4-piperidianl. The
hydrochloride had mp 178-180°, _lnal. Caled for C:1L:CINO: 4 63,3, 1 200 N, 6.15: CL 166, Fomd: G, 62.9: I, 51N,
6.3 CL 1o ¢80 B Pallecton, Phub). Thesix, Thiiversity of Loadoo, 1960, 7 Suppliesd by Reseacch Labovatorann, e Co Jaossen
NV

Tapre

4-IHENYL-1-NITROSOPIPERIDIN ES

CH,
R

Soteee

of
parent e Calid, 4 E o,

R Lase Mp, °C Formuala C 11 N [ 11 N
CHLO u T8-T8.D Cha e N2Oa 653 7.6 125 604 75 127
DNCO I 150161 CysHuy N, O. 661 T4 4.6 B 5 T4 Ih. 0
It it 61.5-62.5 ChHNL0, G144 T 14,73 B34 TN 14,81
1HOCIHL o (

CHLCO. 120--1231 CyyIeNL 0y 06289 6.0 1.3 62.7 6.5 11.4
COColl; [ 44-44 .5 C H N 05 64 .1 6.4 10.7 6.8 71 104

« P AL Janssen, Belgian Patent 615,344 (1962); Chem. Absir., 59, 1601 {10635, * P. A, Jaassen. Belgiaa Pateot 601,228 {14061 3
Chem. Abstr., 56, 10,107 (1962). © Supplied by Aldrich Chemical Co., Iee. ¢ Supplied by Research Laboratorivm, Dv. C. Janssea
N.V. ¢ Not characterized but used directly to prepare the l-ammopiperidine. 7 Obtained from 1-nitroso-4-pheayl-4-piperidiaol with
acelic anhydride-pyridine, 7 O. Eisleb, Ber., 74B, 1431 (1041).

Tasin HI

IFAMINOVMIPERIDIN OLS

HO

Caled, Touad, 'y Cradml

No. R Myp, °C Formula . 11 N (. 11 N RISIRUTRS
1 Calls 100--Fo2n C) HLNLO s N3 4.3 6N 7 N4 1.1 4=
2 CsHClp 163-164¢ G H:CINL0 D83 6.7 124 084 6.7 1.6 -+

3 CsHF-p 100-101 CyHEN,O 02,8 T2 13.3 03,9 7.0 a2 -+

4 CsHCFy-ine 30-140 CH);F3N,0 a5.4 YR 1.8 a2 G.05 10.41 +

B CHyCsHy-3,4-Cly 150-161 (2 H,sCLN,O 324 5.9 .2 525 5.7 1.4 s

G CellyCHy-m I8H-187 CyyH)s N0 69 .4 38 13.6 69 .8 N7 L7 :

7 CoH(CHy)a 148--150 CyHypNO 7085 115 127 70.4 1.1 12,2 1

h (‘.GII.(CPI_\I( 12?)‘126 (‘)41{;}~_‘N:() 1_1 .7‘.) ” ..) 11 ‘.1:.) Tl B T'.) “.“-‘) 11 1_ B
“ + 4+, high activiy (eomparable to imipramine); 44, ninderate activity: 4+, Iow but significaat activity:  —, acghgble oe

nodetectable activity at all doses tested.  » Mp 188° s quoted iy ref 4.« G DL Seavle & Co., British Parenr 981,262 (1962): Clenr.
hstr,, 62, 16202 (1963), gnotes mp 165-167°.

Method B.—A suspeasion of 1 g of 26, 0.25 g of LiAIH,, and »t room temperatnre and pressure with 3 g of 104, Pd- C cataly=t.

50 ml of tetrahydrofuran (THF) was refluxed for 8 hr. The Renioval of the catalyst and =olvent and crystallization of 1he
complex wius decomposed by the addition of water, the THF wax residue from cyclohexane gave 1.6 g of white crystals, mp H6-00°,
removed by distillation in vacio, and the produet was extracted cnad. Caled for CuloNGO: CL69.9: HL 8.8 N, BL6. Forod:
(CHCL).  The extract was dried (MgSQOy) and evaporated to ¢, 70.00 ST N, 137,

drynes= aad the residie was crvstallized froma benzene-petrolenn 1-[Bis(2-benzoylethyl)amino]-4-phenyl-4-piperidinol (21).
ethec mixture to give unchanged 126). The crystallization Nitrogen wax passed through a mixture of 2.8 g of muhivdvoas
Hguors wece evaporated nad the cesidual oil owly ervstallized. Nu.COy, 5 g of 1, and 16.6 g of 2-benzoyviethylirimethyvlamnio-
Recrvatallization from beazene-petrolenm ethee gave 0.1 g of bl iodide® in 150 wl of dimethyiformamide {(DMF) foe 64 hy,
cride 18, mp H2°. The =aspension was poured Toto water and the prodact was re-

1-Methylamino-4-phenyl-4-piperidinol (19).—A =olitivo of H
wof 18, 30 ml of THEF, aad 3 ml of 2-propacol was hydrogeaated by L Thestaz, Ao Miallee, ainl G Miclad, Ber,, 88, 0027 110553,
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Tasre IV
1-AMINO-4-PHENYLPIPERIDINES
CeH,
NNH,
R
— Caled, Yp————— —————TFound, Yp————o Graded
No. R Mp, °C Formula C H N C H N activity®
9 CH;0 108¢ C,,H,,CINO 59.35 7.9 11.5 59.5 8.2 11.2 +++
10 DNCO 220230 C,sH24CIN,O 62.0 7.8 13.55 61.7 7.8 13.1 -
11 H 195-196° C,,H,;CIN, 62.1 8.05 13.2 62.0 8.05 12.9 —
12 CH;CO. 189-19¢ C,3H,,CIN,0, 57.7 7.0 10.35 57.6 7.2 10.5 +++
13 HOCH. 126-128¢ C).H,sN.0 69.9 8.8 13.6 69.8 8.75 13.5 —
14 CO.C.H; 179.5- C,:H,,CIN,0, 59.0 7.4 9.8 38.6 7.0 9.8 -
180. 554
o See footuote a, Table III. * Hydrochloride. ¢ The hydrochloride, mp 169.5-171.5°, is described by footuote ¢, Table III. ¢ The
hydrochloride, mp 172-175.5°, is described in footnote ¢, Table 111
TasLe V
1-SUBSTITUTED AMINO-4-PHENYL-4-P1PERIDINOLS
Ph
NNR,R,
HO
Graded Graded Graded
- Alkyl derivativeg———— activ- ————Monoacyl derivatives—-—-— activ. Diacyl derivatives activ-
No. R Re ity® No. R R: ity® No. R Re ity®
15 CoHs C2Hs; +++ 24 CONH. H +++ 33 CH;CO CHiCO +
16 H CsHz-t +++ 25 CO:C:Hs H + 34 CH3;CO  CO:20C:Hs +
17 CH; CH;s ++4+ 26 CHO H +++ 35 COC(C:Hs).CO —
18 CHo== + 4+ 4+ 27 CsHsCH:CO H + 36 COC(CH3)2CO -
19 H CHs +++ 28 CO2(CH2):1N(CHj)2 H + 37 CO(CH2):CO —
20 134 CeHsCQ(CHo)a +++ 29 CH,COQ H ++
21 CeHsCO(CHuz)2 CeHs CO(CHa)e + 20 HO(CH:)3:CO H +
CgH;
22 Cls CsHsCO(CHa)z + 31 ;C;>CNNHCOC(CQH3)ZCO H -
23 H (CH2)4OH + 32 (CH2):CO +

e See footuote ¢ in Table III.

crystallized twice from benzene-petrolenni ether to give 6 g of
white crystals, mp 115.5-117°.

Anal. Caled or CoyHpaN205: C,76.3; H, 7.1; N, 6.15. Found:
C, 76.7; H, 7.0: N, 6.4.

Similarly was prepared 1-[(2-benzoylethyl)methylamino]-4-
phenyl-4-piperidinol (22), mp 73-78°.

Anal. Caled for Oy HeN:Os: C, 74.5; H, 7.7; N, 8.3. Found:
C, 748: H, 7.65: X, 8.0.

1-[(2-Benzoylethyl)amino]-4-phenyl-4-piperidinol Hydrochlo-
ride (20).—Nitrogeun was passed for 16 hr through a suspension
of 5 gof 1, 4 g of anhydrous Na.COs, and 8.5 g of 2-benzoyvlethyl-
trimethylammonium iodide in 100 ml of DMF. The mixture was
poured into water and extracted (ether). The ether extract was
dried (MgS0,) and treated with dry HCL. The precipitated gum
was crystallized from ethyl acetate—methanol (4:1) to give 1.5 g
of white crystals, mp 154-155°.

Anal. Caled for CyHa:CINLO.: C, 66.5; H,
N, 7.8 Found: C, 66.75; H, 7.0: Cl, 9.8; N, 7.7.

N-(4-Hydroxy-4-phenylpiperidino)acetamide (29).—A solution
of 3.37 g of acetic auhydride, 5.76 g of 1, and 30 ml of pyridine
was heated for 3 hr at 100°. Removal of the solvent and crystal-
lization from methanol-ethyl acetate gave 4.9 g of white crystals,
mp 198-200°.

Anal. Caled for C,sI1sNsO.: C 66.7; H, 7.7; N, 11.9; O,
13.7. Foond: C, 67.1; H, 7.7, N, 11.9: O, 13.3.

N-(4-Hydroxy-4-phenylpiperidino)diacetamide (33).—A solu-
tion of 100 ml of acetic anhydride and 5.76 g of 1 were heated
at 100° for 4.5 hr. Removal of the excess of anhydride and
crystallization from benzene-petroleum ether gave 5.5 g of white
solid, mp 142-144°,

Anal. Caled for 2);HuN«Og: C,65.2: H,7.3: N,10.1; 0, 17.4.
Found: C, 65.3: i, 7.2: N, 10.3; O, 174.

(4-Hydrexy-4-phenylpiperidino)urea (24).—A solution of 2.7
g of potassinm cyanate in 10 ml of water was added to 5.76 g of
1in 3 ml of acetic acid and 20 ml of water. The solid was filtered
off aad erystallized fronr methanol to give 5.1 g of white crystals,
mp 204-207°.

7.0; Cl, 9.8;

Anal. Caled for C)QH):N:,\OQ.’ C, 6124, H, 728 N, 17.85.
Found: C, 61.54; H, 7.28; N, 17.85.
N-(4-Hydroxy-4-phenylpiperidino)formamide (26).—A mixture
of 20 ml of ethyl formate and 1 g of 1 was refluxed for 4 hr.
Removal of the solvent and crystallization from ethyl acetate
containing a little methanol gave 0.6 g of white crystaly, mp
174.5-176.5.
Anal. Caled for C,;H,¢N:O;:
Fouund: C, 63.6; H, 7.2; N, 12.6.
N-(4-Hydroxy-4-phenylpiperidino)-2-phenylacetamide (27).—
A mixture of 6.2 g of 1, 60 ml of ethylene dichloride, and 20 mi of
5 N NaOH was treated at 0° with phenylacetyl chloride. The
organic layer was washed (H,0), dried (MgSO,), and evaporated
to dryness. The residue was recrvstallized from chloroform-
petroleum ether to give 3.4 g of colorless solid, mp 153-154°.
Anal. Caled for C,sHN:0.: C, 73.5; H, 7.1; N, 9.0. Found:
C, 73.3; H, 7.0; N, 9.0.
4-Hydroxy-4-phenyl-1-piperidinecarbamic Acid Ethy! Ester
(25).—A solution of 5.76 g of 1, 3.24 g of ethyl chloroformate,
and 180 ml of pyridine was stirred for 0.5 hr at 0°. The solvent
was removed ¢n vacuo and the residue dissolved in CHCl;. The
solution was washed (H,O), dried (MgSO.), and evaporated.
The residue crystallized from benzene gave 3.5 g of white crystals,
mp 123-124°,
Anal. Caled for C)4H20N203! C, 6362‘ }1, 763. N, 11).6.
Found: C, 63.83; H, 7.62; N, 10.57.
N-Acetyl derivative (34), mp 96-96.5° (from cyclohexane-
petroleum ether).
44710/1. Caled for C)5H22N204:
Found: C, 63.1; H, 7.3; N, 0.1.
2-Dimethylaminoethy! Ester (28).—A solution of 0.1 g of so-
dium in 18 g of 2-dimethylaminoethanol was heated with 5 g of
25 at 100° for 6 hr. Removal of the solvent and crystallization
from beuzene-petroleum ether and then from ethyl acetate-
petroleum ether gave 1.9 g of white crystals, mp 155-156°.
Anal. Caled for C,eHxN:Os: C, 62.5; H, 82; N, 13.7.
Found: C, 62.8: H, 835; N, 13.5.

C, 65.4; H, 7.3; N, 12.7.

¢, 627, H, 7.2; N, 9.15.
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2,2-Diethyl-N-(4-hydroxy-4-phenylpiperidino)malonimide

(35).~A mixture of 9.6 g of 1, 9.9 g of diethylmalonyl chloride,
11 g of triethylamine, and 100 nif of THF was allowed to stand
3 hr at voom temiperature. The suspension was filtered and rhe
filtrate was evaporated to dryness. The vesidue was dissolved
TCHCL) and washed with two H0-inl portion= »f 2 N HCL 1oa
ml of 200, KO, and 100 wl of briae.  The dried (Mg=o),:
extract was evaporated and elufed from a columa of silica with
benzene-15¢, ethyl acetate. The prodnet was izolated by evapo-
cation and crystallization from benzene as 0.03 g of white crvstals,
mp 147--147.5°.

dnal. Caled for CullaNsOy: Q0 68030 H, 7.65:
0, 152, Foand: C, 68.5: H, 8.1: N, 8.8 O, 1.2

The acid extracts from thig experiment were evaporated and
the rexidue was ery=tallized from ethanol-chloroform to give 0.05
g of N,N’-bis(4-hydroxy-4-phenylpiperidino)-2,2-diethylmalona-
mide dihydrochloride (31), mp 108-200°.

N, 8.8

Anal. Caled for CoHaCENLO: €, 50000 1, 750 CH o122
N, 6. Fouad: C)602; M, 7.7 CL 12,10 N, 0.2

Similarly was prepared N-(4-Hydroxy-4-phenylpiperidino)-2,2-
dimethylmalonimide (36 ), nip 141.5.-151°.

Jdnel. Caled foe Cply NoOg O 66,650 HL 700 N7
¢, 6609 HL 710N, 100,
N-(4-Hydroxy-4-phenylpiperidinoe jsuceinimide (37 ). - A unixtine
ol g of Tand 2.5 g of suceinie aahydride wax fuzed a 215° for
(.5 hee Cooliag and ervstallization feoar methanol gave 4.15 g
of white ery=tals, mp 221-222°,

nelo Caled for Cp1HLNOy:
Found: ¢ 653 H, 6.5 N, 10.35.

4-Hydroxy-N-(4-hydroxy-4-phenylpiperidino )butyramide (30:.
~A solition of 1 g of 37 in 50 ml of THF wax added over 0.2)
hr to .28 g of TiALH, in 20 mi of refluxing THF.  After 2 hr the
mixture wax cooled, 0.7 il of water wax added, and the solid was
filteced off.  The filtrate wax evaporated aad the residue was
coaverted into the hydrochloride aad recry=tallized from ether-
ethyvl acetate to give 0.3 g of white ervstalz, mp 177°.

nal, Caled for CuaHoCINGOy: €, 37250 H, 740 O
N, 8.0, Fonnd: € 0700 1, 7.7 CL 11O N8O,

Extension of the veflux time to 21 hr gave 0.5 g of 4-hydroxy-4-
phenyl-1-piperidinebutanol (23) a= the hydrochloride, mp 174-
175,

ctnal. Caled for CuHaCINGOS: ¢, 60.0; H, 84
N, 0.3 Foand: ¢, 60.3: H, 84, CL 114 N, 9.0,

Whea the above reaction was earried ont with 0.14 g of LiAlL
for 22 hr and the emde base was reervatallized from acetone-
methanol-petrotenm ether, 0.25 g of 1-(4-hydroxy-4-phenyl-
piperidino)-2-pyrrolidinone (32) wa= obtained as white crystals,
mp 107.5-100°.

Anal. Caled foe CpllaNaOe ()
Forad: ¢, 605: HL 7.6 N, 106,

Fowad:

¢, 6o.6: M, 6.6: N, 102

115

CL 118

GO ML 7 N, LN

Results

Biological Studies. - Autagonism to reserpine-induced
depression in animals i shown by (a) CNS stimulants
such as amphetamine, (b) monoamine oxidase (MAO)
mhibitors, and (¢) antidepressants of the imipramine
type. Our compounds were not overt stimulants
tests of locomotor activity!* aud did not inhibit MAO
i pharmacological® or biochemical'® tests i spite of
their hydrazine-like struetures ™

(1) 11, Dews, Brd S Pharpawol,, 8016 51050).
Y12y S0 L Coree, RoOW. Pickertie, ol 1T Waawe, (od., 20, 106
{10630,

oy 1000 Wocet o sond 1L Axeleod, fSiockene, [harmoent,, 12, 1434 (1063).

110 oy rview of MAO inlobicoes seie A, Plerscher, K. 1 Gey, and 17,
Zellee fo U Tortseheitte dee Nemeiadttalfoetseliong,’ Volo 2, 18, lucker, Ed.,
Birkldiuser Verlag, Basel, 1960, pp 417-390.

Rirenie, anp WariNe Vol 10
Tagu Vi
Reserpine,

Jesie, 1l

Npeeies g ky JRISIEE yopr Ku
Momse 20 g 1 ~
Imipraaiae 125

IS 1. Niv 1 2600

Imipramive 5

The effeets of 1 and imipramine in preventing re-
scrpine-induced ptosi= wre summarized in Tuable VI
The drugs were administered orally 2.5 hy before the
reserpine, and the ptotic score® was recorded 6 hr
later.

The anticonvulzant activity of 1 (EDj = 380 my
kg) against the tonie extension of the hind hmbs of the
mousce induced by maximal cleetrie shock® was alsn
comparable 1o that of imipranine (D5, = 50 mg
kg) ax wis the ability to inhibit writhing inmice eaused
by an intraperitoneal injection of  phenylquinone. @
The Tatter test has been used ns a0 measure of mild
analgetic activity. The effeetive doses (19Dw) for
L. imipramine, and aspirin were 38.0, 2859, and 27.0
mg- kg, respectively.

Unlike imipramine.™ 11 had little or no actionon the
enrdiovisceular svstermn of anesthetized eats and was
devoid of nutonomic effects on isolated smooth muscle
structures.

Structure-Activity Correlations. - Substitution m the
phenyvl ving of 1 or =eparation of the phenyl and piper-
idine rings by one or more carbon atoms towered but did
not abolish activity (Table 111).

Compomuds 9 and 12 were as active a= 1 hut analogs
Liking aun oxveen function at C-4 were 1active
(Table 1V). Sunple alkyl derivatives (15-19) were
ax effective ax 1. monoaeyl compounds (25-32) were
mainly inferior, and diacyl compounds (33-37) were
on the whole even less active. However, 24 was an
exceptioln.

The persistence of activity over a wide range of
structural variants makes it difficult to postulate clear-
cut requirements for optimum drug-receptor interne-
tion in terms of <mple sterie, clectronie, or solubility
factors,
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