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B-(p-Chloro-«-phenylbenzylamino)ethy! chloride hydrochloride
was obtained in 719, yield by the action of SOCI; o1 8-(p-chloro-
a-phenylbenzylamino Jethyl aleohol in CHCI; following the nsual
techniques; it was crystallized from EtOH, mp 230-232°.1%®
Anal. (CuHCLN) C, H, N.

B-[N-(Methyl)-N-(p-chloro-o-phenylbenzyl)amino]ethyl Al-
cohol.—A mixture of B-(p-chloro-a-phenylbenzylamino)ethyl
aleohol (26.15 g, 0.1 mole), HCOOH (10 inl, 989,), and HCHO
(41 ml, 37-419%,) was refluxed for 6 hr. Most of the HCHO
and HCOOH were removed by distillation under diminished
pressure. The residue was made alkaline with cold 5 ¥ NaOH
and extracted with Et;0. The combined Et;O extracts were
dried (Na,S0,) and concentrated and the residue was distilled
in vacuo. The fraction distilling at 184-190° (6 mm) was col-
lected, yielded 18 g (659). Anal. (CisHCINO) N.

B-[N-(Methyl)-N-(p-chloro-«-phenylbenzyl )amino]ethyl chlo-
ride hydrochloride was obtained as an oil by the action of SOCl,
ot the correspouding alecohol and was used divectly for further
condensation. .

B-(1,2-Diphenylethylamino)ethy! chloride hydrochloride was
prepared in 919, vield by the action of SOCl; on the corresponding
alcohol® as usual and crystallized (EtOH), mp 212-213° dec.
Anal. (CmeClgN) N

B-[N-(Methyl)-N-(1,2-diphenethyl)amino]ethyl chloride hy-
drochloride was prepared from g-(1,2-diphenylethylamino)ethyl
alcohol hydrochloride, following the method described by Ker-
win, et al. '

Ni-[3-(p-Chloro-a-phenylbenzyloxy )ethyl] -N+-(2-pyridy!)piper-
azine Maleate (37).—To a mixture of N-(2-pyvridyl)piperaziue
(1.63 g, 0.01 mole) and EtsN (2.0 g, 0.02 mole) in EtOH (20 ml),
was added a solution of B-(p-chloro-a-phenylbenzyloxy)ethyl
chloride® (3.09 g, 0.11 mole) in EtOH (10 ml) and the reaction
mixture was refluxed for 25 hr. The solvent was distilled off,

(15) L. H. Goodsen, C. J. W. Wiegand, and J. 8. Splitter, J. Am. Chem.
Soc., 68, 2174 (1946).

(16) J. F. Kerwin, T. F. Herdegen, R. Y. Heisler, and G. E. Ullyot, ibid.,
72, 3983 (1850).

(17) N. Rato, et al., Japanese Patent 5028 (Sept 4, 1951); Chem. Abstr.,
47, 9362k (1953).
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and the residue was treated with cold 409, NaOH till alkaline
and extracted with Et;0. The combined Et,O extracts were
dried (Na,S0,) and concentrated. The resulting oil was taken
up in 20 ml of EtOH and added to a solution of maleic acid in
EtOH. The solid thus obtained was crystallized.
N-(p-Chloro-«-phenylbenzyl)-N’-(2,6-xylidino)ethylenedia-
mine (97) was prepared by the condensation of B-(p-chloro-a-
phenylbenzylamino)ethyl chloride [obtained by the basification
of 9.5 g, 0.03 mole, of g-(p-chloro-a-phenylbenzylamino)ethyl
chloride hydrochloride] with 2,6-xylidine (3.63 g, 0.03 mole)
following the method described for 37. The resulting oil was
distilled in vacuo and the fraction distilling at bp 230-242° (7 mm)
was collected. The free base was converted to its maleate salt.

N-(p-Chloro-a-phenylbenzyl)ethylenediamine (83).—A solu-
tiou of p-chloro-a-phenylbenzyl chloride (23.7 g, 0.1 mole) in
pyridine (25 ml) was added dropwise with stirring to an ice-
cooled solution of ethylenediamine (24 g, 0.4 mole) in pyridine
(30 ml). The reaction mixture was stirved at room temperature
for 16 hr and then heated on a steam bath for 1 hr. Pyridine
was distilled off at diminished pressure, cold H.() was added to
the residue, and the residue was extracted with Ety). The
combined Et,() extracts were dried (Na.,S()y) and coucentrated.
The residual oil was distilled in vacuo and the portion distilling
between 176 and 182° (2 mm ) was collected.

The other compounds reported in Tables I-1I1 were obtained
by the condeunsation of appropriate halides with various N-
mounosubstituted piperazines or appropriate amines, following the
method described for 37. Iu case of amines haviug low boiling
poiuts, excess of amines was taken, eliminating the use of tri-
ethylamine. The resulting products were crystallized when
solid or converted into the appropriate salts or distilled nuder
vacuum when an oil.
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Several NL,N*disubstituted piperazine derivatives, in which N1 substituents are 3,4,3-trimethoxybenzoyl-
acetyl, 3,4,5-trimethoxycinnamoyl or -hydrocinnamoyl, 3,4,5-trimethoxyphenylpropyl, and 3,4,5-trimethoxy-
benzoylalkyl and N* substituents are benzyl, m-methyl- or p-t-butylbenzyl, p-chloro-a-phenylbenzyl, phenvl,
chloro-, fluoro-, or methoxyphenyl, tolyl, e,,a-trifluorotolyl, 2-pyridyl, 2-pyrimidyl, or 2-thiazoyl groups, have
been synthesized. Analogous compounds with other alkyl and heterocyclic amines in place of piperazine have
also been synthesized. All these compounds have been screened for CNS activity. A few of these compounds

exhibited siguificaut CNS depressant activity.

The 3,4,5-trimethoxyphenyl moiety was found to be the most

essential for CNS activity as stepwise omission of the methoxy groups of most active compounds resulted in loss of

activity.

We have recently reported? the synthesis and CNS
depressant. activity of compounds incorporating 3,4,5-
trimethoxyphenyl aud piperazine groupings into a sin-

(1) (a) Postdoctoral Research Fellow, Indian Council of Medical Re
search, New Dethi. (b) To whom communications regarding this publication
should be addressed.

(2) R. B. Petigara, C. V. Deliwala, S. S. Mandrekar, and U. K. Sheth,
J. Med. Chem., 11, 332 (1968).

gle molecule with appropriate variations in the connect-
ing bridge and at the N* position of piperazine ring. In
that series the -COCH,CH,- linkage was found to fur-
nish the most active compounds, The work has now
been extended to include new linkages, restricting the
length of the bridge to three carbon atoms. Analogous
conipounds replacing the piperazine with other biologi-
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callv active alkyl and heterocyclic amines have also
been prepared. These compounds having the general
formula I were studied for their CNS aetivity.

OCH,
R’
. e v
CHO A—NL L
R
OCH
1
A = COCH,CO, CH(OH)CH.CO, ( H =CHCO, CH.CH.CQO,
CII,CH;C
R, /N (11 = PhCH,, m-Me-or pe
—N< ;= —N\ N—R t-BuCsH.CH,, p-chloro-a

phenvlbenzyl, Ph, o-, ni-,
or p-blbslil. o=, nt=, o p-FCelly, 0= ov p- \19()( sHe 0-, m-, or
pMeCeH4, a,a,a-trifluoro-m-tolvl, 2-pyridyl, -p\nnnd\l or

2-thiazolyl), N HCH(CH;)CH, («,H., cyelohexylamino, 2,6.xyvli-
dino, 2-amnu)p\'nd\l mmphulmu aud piperidino
Some other compounds belonging to the earlier sc-

ries,? viz., acetophenones, propioplienones, and butyro-
phenones, prepared and studied, ave al:o reported in the
present publication.

Among all the compownds reported earlier” and here.
the most active compounds were the Mantich bases de-
rived fram 3.4,5-trimethoxyaceloplenone and  N-(o-
niethoxy-, o-methyl-, o-chiloro-. and p-fluorophenyt)-
piperazines.  To evaluate the role of the three MeO)
groups in the 3.4.5-trimethoxyphenyl moiety the 3,4-
dimethoxyvphenyl, 4-methoxyphenyl, und unsubstituted
phenyl analogs of the first three of the aetive Mannich
bases were also synthesized and studicd.

Chemistry.- - N'-(3,4.5-Trimethoxyvbenzovlaeetyl)-
Ni-(substituted)piperazines and  N-345-trinethoxy-
benzoylacetylamines (I, A = COCH,CO) were ob-
tained by the direct fuston of ethyl 3.4,5-ttimethoxy-
benzoy! acetate and tle requisite N-monosubstituted
piperazines and other mmuines, respeetively.  Some of
these g-ketoamides were catalytically reduced with
Raney nickel to the corresponding g-livdroxyamides (1.
A = CH(OH)CH.CO).

N-(3.4,5-Trimethoxyciunamoyh-N4-(zubstituted)-
piperazines (I, A = CH=CHCO) were obtained by
heating 3.4,)-trinethoxycinnaniie aseid and N-monosub-
stituted piperazines in anhvdrous xyvlene, with simulta-
neous removal of HaO by uzeotropie dis tillation necord-
g to the method :1dopted by Boissier and Ratouis.”
Similarly,  N'-(3,4,3-trimethoxyly drociimamoyl)-N+-
(substituted)piperazines (I, A = CH.CH,CQO) were ob-
tained from 3,4,5-trimethoxyhydroeinnamic aeid. These
-Lmidu were reduced to the corresponding mmines (I

= CH.CH,CH.) by 1.AH.

Ihv acetopliennones, propiophenones, and butyro-
plicnottes were prepared by the methods already re-
ported 1 our previous publication * However, when
the Mannich reaction with N-(n-fluorophenyl)piper-
azine hyvdroehloride wirs 0:11'11(*(1 out under the usual
conditions,  B.8-bix[N4+-(Gn-fluorophenyl)-N -piperazin-
yl3.4,5-trimethoxy propioplicnone resnlted, instead
the desired produet.

The demethoxylated analogs of the aetive C()mpouuds
were obtained by the Mannich reaction of the 3,4-
dimethoxyacetophenone, d-mmethoxyacetophenone, and
acelophenone  with the requisite  N-arylpiperazines.

<3t Doissier and R Racones o S.LEF A Brivish Patent 966,400 (e
12, 964): Chem. Abstr., 81, 1060 (» (10643,

Sinee Mannielr bases trom acetophenone were vbtaited
in very poor viclds, they were prepared in good vields by
the condens=ation of g-bromoproptophenone and N-arvh
piperazines,

The physieal constants, vields, recrystallization sol.
vents, aud analyses are given in Tables T- 111

Pharmacology. Alinost all the compounds reported
in this paper were tested for CNS aetivity. The study
of gross Dbelmvior pud spontancons motor activiey
(Actophotometer. Metro Indnstries, U S0 AL and
potentintion of barbital hypnosis* in intaet mice re-
vealed that a few compoutids hinr this =eries possessed
good CNN depressan -u*t‘ivil\' The approximate LD,
fip) vahies in mice of all the (nmpmmd\ were aleter-
mincd. The veanls of these observptions ave sumne
rized in Tubles U THL. Some of the (-umpunnd\’ wore
alzo studied for thelr hyvpotensive and wlrenergie bloek-
ing netivity in anesthetized dogs. The resnlts of thesc
studics are given ax {ootnotes to the st colnmn of
Tables T and ITH

Structure-Activity Relationships.—-None of the con-
pounds having (he - COCHLCO - linkage showed NS
activity.  Thus the replacement of the termimal CH, of

COCH,CH,  with CO restili= in los= of aetivity. The
reduction of the keto gronp of - COCHLCO - (o o sccon-
dary aleoholic gronp 1 CHOHCH,CO ) did not bring
abont any change in o activity. When the  hnkage

COCH.CH, of active compotnls was mverted to

CH.CH,CO  hvdrocinnmnides) the CONS aetivity was
fost. The cinnamides (1. A (" He==CHCO} woere alzo
devoid of CN® aetivity, Further, when the hydroein-
namides were reduced (o the corresponding amines 11,
A = CH.CH.CH.), stguifieant CNS activity wis nor
ticed.

The compounds with plicvl ov heteroeyelie amines did
not show any CNS deprossant activity, except 46 (a-
111()1'})11()1111()--‘)’.4..)-111111(*thu.\_\'.1((1() shenone) whicl was
moderitely petive,

The butvrophenones displayved moderate qetivity,
wherens the Manuieh bases (J. A = COCH,CH.} exhib-
ited marked CNS depressant activily confirining ear-
lier findings.?  Of 111(* Mamieh bases, 31 possessed a
very high order of CNS depressant :1(-1i\'it}' with com-
parntively low toxicity,  rom alt the Mannieh bases,
inchiding those reported earlier® 1t 1= evident that the
compountds Inving @ MceO, Me, or Cf substituent in the
octho position of the N4-phenyl ring were the most ne-
1ive.  However. when the <ubstituent was 17, para-sub-
stituted 31 proved to be superior to the corresponding
5-17{30) and o-C175 (32) anmaldogs.

Ax =cen from the ('1)]11})'11‘11i\'(’ NS netivity (Table
I11). the stepwise omis<ion of the MeO) groups in three
aetive compounds (51, 55, aund 59) resulted in loss of
CNS depressant netivity. whielt establishes tlie ninpor-
tanee of the 34.5-trimethoxyphenyl motety in inpari-
ing C NS depressant netivity to these organie moleeules.

A few of the piperazine derivatives (18, 20, 22, 24, 27,
30, 31, 61) <howed mavked hypotensive or/aud adrener-
gie blocking netivity.  The einnaumides, viz.. 18 and 20,
exhibited n high order ol bypotensive and adrenergie
blocking activity. vespeetively. The hydrocinnamides

were  devoid of both the ncavities. When o these
DN Rl == Meowirekir, nod UL WL Sbetl, Lodiva J. i Sei 21,

2T
T Litentield, dro o OW O Wideoxow, S, S ieenienl, Faptl, Theve o

96. H T M:W,.
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OCH;,
CH,O a—x" N—R
\/
Mouse e in
OCH; LDso, CNS motor
Crystn 9, Mp.¢ mg/kg depres?  act. of
No. A R solvent? yield? °C Formula Analysest ip mg/kg mice®
1 COCH,CO PhCH, Ew H2 102-103 CyHyuN,O; G, H, N 800 60 (=)
2 COCH,CO m-MeCsH.CH, Euw 50 90-92 C2sHyNL05 C, 4N 800 45 (=)
3 COCH‘ZCO p-t-BUCquCI‘I-) 40 f C‘27H35N205 N g g g
4 COCH,CO p-Cl-a-phenyl- H 75 100 (softens  CyHuCIN,O; N 500 135 (=)
benzyl at 72°)
5 COCH,CO Ph Exn 63  104-105 CiwHyN:O; C,H, N 400 (=) (=)
6 COCH,CO 0-CICsH, Ex 68  125-127 C»H,:CIN:O;H,O  C, H, N &00 (=) (=)
7 COCH.CO 0-MeOCeH, P 63  137-139 CasHasN:Os C, H, N 800 (=) (=)
8 CH(OH)CH,CO 0-MeOCsH, H 71 56-58 CoH3oN:Os C, H N 400 (=) (=)
9 COCH.CO p-MeOCsH, Ew 5 112-113 CosHaN06 11,0 C, H, N 400 (=) (=)
10 COCH,CO 0-MeCsH, E 58 143-144 CasHsN,Ox C,H, N 400 50 50
11 CH(OH)CH,CO o-MeCsH, H 63 115-116 CosHygNLOs C,H N 400 (=) (=)
12 COCH.CO m-Tolyl Ex 80 95-97 CosHsN:Os C, H N 400 (=) (=)
13 COCH.CO p-Tolyl Eu 39 106-108 CuHuN,0, N 100 30 67
14 COCH,CO 2-Pyridyl Eu 65 112-113 CyHaN;0; N 800 (=) (=)
15 COCH,CO 2-Pyrimidyl Exw 62 143-144 CaoHuNO; CHN 800 (=) (=)
16 COCH,CO 2-Thiazolyl E 61 137-139 CiyHuN;O58 C, H N 800 90 (=)
17 CH=CHCO 0-CICsH, E 65  180-181 CyHa:CIN,O, C, H,N 130 (=) (=)
18 CH=CHCO 0-MeOCyH, E 3% 170-172 CaHusN:O; C, H, N 150 30 (=)
19 CH=CHCO 0-Tolv1 H 54 138-139 CosHasN,O4 C,H,N >80 100 (-)
20 CH=CHCO 2-Pyridyl E-Et 63 142-144 CaHaN;0, C, H N 200 (=) (=)
21 CHZCH‘)CO 0-ClCGH4 E 46 153-154 C2‘2H2'.CINQO4 C, H, N >200 (— ) (— )
22 CH,CH.CH. 0-CICsH, E-Et 69 165-167 CyHo0CINO3HCl  C, H, N 300 20 767
23 C}'I'zc H?CO 0-)160051‘14 k Cza}IggN;lO:, N 200 ( — ) ( - )
24 C}‘])CH;CHZ 0-)IEOCGH4 E 69 181—182 C'zaHa-zNgO(OXalate C, :H, N 150 20 Sﬁl.m
25  CH,CH.CO 0-Tolyl E 67  125-126 CoH3 N0, C,H,N >800 (-) (=)
26 CH,CH,CO 2-Pyridyl Es 36 115-116 Co Hy N304 C,H,N >80 (=) (=)
27 CH;)CHQCHQ 2-Pyridyl E-Et 37 163-164 Cz(HggNaOa‘OXalate C, H, N >200 30 (_ )"
28 COCH?CH‘Z m—ClCeH4 E 20 205-207 dec C‘22H27CIN‘204'HCI C, H, N >400 40 80
29 COCH,CH, p-CleI‘L E 32 184-185 dec CaoHo:CIN,OHCI C,H N >400 (=) (=)
30 COCH.CH, 0-FCsH, E 30 196-198 dec CypHy»FN,0,-HCI C, H, N >400 20 (=)om
31 COCH.CH, p-FCsH, E 38 188-189 dec  Cy,HyuFN,0,HCI C,H, N >300 5 93r.2
E 110-111 CoHxFN,0, C, H,N
E 147—148 dec C‘Z‘ZH‘Z"FN‘ZO4 ~mal? N
32 COCHQCHQ F;;-T()lyl“ E 44 197-198 dec CQaHQ\FgNQO(}{Cl C, H, N >800 100 60"
33 COCH_)CH)CH‘) O-FCGH4 H a1 122-123 CzaH'ngN'zOq N
E 161-163 dec C-)aH-ngNQOfHCl N >600 20 (— )a.t
34 COCHzCHzCHQ 771-FC5H4 H 46 113-114 CQaH29FN204 N
E 156-158 deC CgaHggFNgO;‘HCl C, H, N 300 30 (—)
33 COCH‘ZCH?CH‘) p-FCsH4 E 56 216—218 dec C23H‘ZlyFN‘204‘IICl N 150 10¢ (— )
36 COCH)CH)CH‘) Fa-TOl}"lu H 61 81-82 Cg4H2g-F3N;xO4 N
E 226—227 dec CQ4H29F3NQO4 M IICI C, H, N 600 100 (— )

@ Ac, Me.CO; B, CeHs; E, EtOH; E,, 709, EtOH; Et, Et,0; H, hexane; P, +-PrOH. ° Yields reported are the results of single ex-
periments and are calculated for the material melting not less than 2-3° below the highest melting point obtained. ¢ Melting points were
taken in capillary tubes sealed at one end with a partial immersion thermometer and are uncorrected. ¢ Mice were observed
during the toxicity tests. The lowest dose at which significant depression was noted in mice is recorded in this column.
Depression at doses greater than 40¢, of the LDi is not considered to be significant and is indicated as nega-
tive (—). Any other significant effects on the CNS of mice, rats, or cats are also noted in this column as footnotes.
The significant cardiovascular effects are also given in this column as footnotes. ¢The study of motor activity of a
group of six mice was done on an actophotometer for 10 min before and 1, 2, and 4 hr after drug administration (dose one-tenth of the
LDs). Thepeak effect is given here. Less than 507 decrease in motor activity was not considered significant and is indicated as nega-
tive (—). 7 Bp 165-170° (13 mm). ¢ Pharmacological testings was not done. * Produced 609, potentiation of barbital hypnosis at 45
mg/kg. Decrease in motor activity and constriction of pupil were observed in the cat at 5 mg/kg ip. *Showed marked hypotensive and
mild adrenergic blocking activity at 10 mg/kg. 7 Showed marked adrenergic blocking activity at 1.5-5.0 mg/kg, but did not show any
hypotensive activity. * Bp 260-270° (15 mm). 869, decrease in motor activity was observed in mice at 20 mg/kg. Marked seda-
tion at 30 mg/kg and marked loss of muscle tone, traction, and placing as well as righting reflexes were observed in mice. Produced 1005
potentiation of baribtal hypnosis at 20 mg/kg. ™ Showed marked hypotensive and adrenergic blocking activity at 2.5 mg/kg. » Showed
mild hypotensive and marked adrenergic blocking activity at 2.5 mg/kg. ° Due to the paralytic effect more than a 909, decrease in
motol activity was observed at one-tenth of the I1)5; when SMA was studied at 10 mg,/kg, the per cent decrease of motor activity was
too low to be significant.  » 93¢, decrease in motor activity of mice was observed at 10 ing/kg (EDs = 4.3 mg/kg). Marked sedation
wnd loss of mugcle tone were observed inmice at 20 mg/kg; when the dose was increased ouly dtwation of action was prolonged. Marked
sedation (lasting for 3 In') and rvelaxation of the nictitating niembrane were obxerved in the cat between 20 and 40 mg/kg. The cat did
uot show any aggressiveness toward mice. Produced catatonia in the cat between 80 and 100.mg/kg.  Prodnced 1009, potentiation of
barbital hypnosis at 15 mgikg.  Prodoced 1009 blocking of CAR in rats at 30 mg/kg.  Effects siimilur to those seen in cats weve also
observed in dogs and monkeys. The compound possesses a high order of muscle velaxation activity. 7 Showed mild hypotensive ac-
tivity at 2.5 mg/kg, and at 10 mg/kg marked hypotensive and mild adrenergic blocking activity. ~Produced 607 potentiation of bar-
bital hypnosis at one-tenth of the LDs. ¢ Mild to marked sedation and loss of muscle tone were observed between 20 and 100 mg/kg.
¢ Produced 1009, potentiation of barbital hypnosis at 60 mg/kg. * a,a,a-Trifluoro-m-tolyl. ¥ mal, maleate.
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TasLe 11
OCH

.

R
cno— A—N

L8
OCH
Monse o
L1Dse, NS i motor
,__\4/“/ Cry =11t ‘e mg kg depresd act. o
No. A TR solvent  yield” Mpr 2 Iorinula Analysest i mg/kg  nigee
37 O ~NUCHICHy)CHLCell, T 68 165-166 CreHusNO, C, LN soo 200 His
58 COCIL NHCHCHH)HCHCell, P 66 218219 dec  CpHuNOHBr €, H, N 800 (— [
30 COCILCO -NHCHCH)CHW Gl P Ty 133-135 Cy HpNO, G, N 8000 500 G-
10 COCI., Cyclohexylmino D) 6 228230 CyHuNO By N 150 =) {
I S0 225226 CrHaNOy- 1O ¢, 1, N
1 COCHLCO Cyelohexylnmino Ac 62 177-178 CisHayNO, ¢ 1L N S0 e -
42 CIOMCH.CO  Cyelobexyliamina e 51 125126 CHiNO: LGN | N NV [ L
L eHel.Co 2,6-Nyvlidine Ae NG 188190 Uy Hay N Qs C, LN s00 e (G0
A
B} COCLHLCO -——NH—Q Ac [§8) 170171 Ce N N S50 L) GO
A
15 COCILCO A I 11020004 dee CylluNoO B UL, N 1500 (=3 e
(H.CL
46 COCIL Morphodine D T2 226-227 dee CollaNO;-HBry G LN s000 155 GE
1 0 218220 dec  C T, NO:-11CI N
47 CHOHHCH, Morvpholino I Tl 208-209 dec  CuHpNO:-1CH ¢ H, N =0 [H] iy
4% COCH,CO Morpholino B-11 HN 125124 Culla NOs ¢ NS00 ) -
43 CH(OH)CILCO  Morphobiu Ac=11 63 101-102 CuisllyNOy ¢, N 800 139 [
50 COCILCL Piperidiio P 43 1281550 CrllaNO, CoH, N q Y 7

vt See corresponding footnotes in Table I,/ See footnote r, Table 1. v Phamucologieal (esring was pwo done.

Tapre 111
Cosparamive CNS DuriessaNT ACTIVity oF e DEMETHOX YLATED AN ALous

R
A COCH.CH \'/‘\N“
Al et o £ \—_/A
Ay IR Do
1L.1Dsa, CN= wmoter
Crystn i . kg tl«mes.d wet. of
No. Ar R solvera vield” MprtC Vool Vralysest t i kg ice”
o 5,4,5-(Me0)Celly AeO D) 225224 dec CigHypoN20:- 11Be 5200 D RIS
H2 3,4-(MeO)CsH;  MeO I 34 209-210 dec CapHs N0y - By ¢, 10, N 100 [ o)
34 4-MeOCsH, MeO) I 40 192-193 dec CuHpsN:0Oy - HBy 11, N 150 S0 DS
o Ph MeO D) 71 192-194 dec CogHpa N0y - HCI ¢ 1, N IR S0 P
BNS 3,4,5-(Me0 )Gl NMeO I 218.-219 dec Cya N0, HCL 34 (1 Qe
56 3A-(MeO),CeH;  Me 1 42 239240 dec CalyNaOy- HHCI C 1L, N 00 20 »
Oy 4-MeOCsl 14 Me 1 1] 207-208 dec Cy s N0, - HTCT C, 1N 500 - L=
N ’h Me 11 65 06-97 CaoHuNO hY
204-205 dec CylleN,0 - HCH G, 1N 600 20
SOC B om(MeO Gl Cl b 200-221 dee CapllynCIN.O, - HCH 500 e G
GO 'i-l\'leo(_j'slh 1 I 42 192--104 de(' (?zolqg;g(,‘lN;lOg' “(.1 (‘, ll, N 800 50 /4
61 Ph Cl 11 65 121-122 CyyHa CINGO N
L 184.-185 dec C I CINLO - T1CT O, N T00 100 I

“ I8, EtOH; N, hexane. *~¢Nee correspondiug footnotes in Table 1. 7 Beported eatlier by us.z v Mouse 1.1 = 380 mg/ kg po.
* Detailed pharmacological findings will be published separately aud hence ovuly =alieut poinis are given here. * Produced
68O, decrease in motor activity of mice at 10 mg/kg (KDj = 3 mg kgl Marked sedation and loss of righting
reflex weve observed in mive at 10 mg/kg.  Marked sedation (lasting for 6 hr) and marked relaxation of nictitating mewmbrane weve ob-
served in the cat at 5 mg/kg. Produced catatomiain the catat 80 mg/kg.  Produced 1004 potentiation of barbital hvpuosis at 5 mg/ kg,
(00, inhibition of orientation, and amiphetamine-induced hyperactivity. Produced 10047, blockiug of conditioned avoidance respouse
(CAR) in rats at 20 ng,/kg.  Effects were similar to those seen in cats weve also noticed in dogs and moukeys. ¥ Showed marked hypo-
tensive and adrenergic blocking activity at 2.5 mg/kg.  * Ptosis was observed in mice at 10 mg/kg. ¢ Produced 609 poteutiation of
Larbital hypnosis at 15 mg/kg. = Mouse LDj, = 540 mg/kg po. * Produced 95, decrease in motor activity “of fmice at 10 mg, kg
(EDj = 4 mg/kg). Marked sedation and loss of muscle tone were observed in mice at 50 mg/kg. Marked sedation and relaxation
of the nictitating membrane were observed in the cat at 5 and 20 mg,/kg. Produced catatonia in the cat at 80 mg/kg. Produced 100¢;
potentiation of barbital hypuosis at 5 mg/kg, 1009, iuhibition of orientation, and amphetamine-induced hyperactivity. Produced
100¢7 blocking of CAR in vats at 20 mg/‘kg. Effects ximilar to those seen in cats were also hoticed in dogs and monkeys.  * Showed
marked hypotensive and advenergic blocking activity at 4.0 mg-kg. ¢ Due to the paralyiic effert inore than an 8547 decrease in motar
aelivity was observed at one-tenth of the L) when SMA was stadied at 10 mg kg the per cent decrease of motor activity was too law
Yo be significnat,  « Produced eatatonin in the cat at 100 mg kg, 7 Produced 66¢; deerease s miotor activity at 20 wmg ‘kg.
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Irydrocinnamides were reduced to the corresponding
amines (22, 24, and 27), marked adrenergic blocking ac-
tivity was observed ; 24 had also marked hypotensive ac-
tivity. The propiophenone derivatives 30, 51, 55, 59,
and 61 have marked hypotensive and adrenergic block-
ing activity. When the o-F of 30 was shifted to the
para position (31), the adrenergic blocking activity was
diminished to a great extent, whereas the hypotensive
property was retained.

Compound 31 has been selected for more extensive
plhiarmacological evaluation; 20 and 22 are undergoing
detailed cardiovascular studies.

Experimental Section

Pharmacological Methods.—The studies of CNS activity
were performed by administering intraperitoneally the suspension
of the test compounds made with 0.5%, carboxymethoxycellulose
(CMC). The vehicle itself was tested in a control group with
negative results, For the studies of hypotensive and adrenergic
blocking activity, healthy mongrel dogs (10-15 kg) were an-
esthetized with sodium pentobarbital (35 mg/kg iv). The blood
pressure was recorded by a Hg manometer. The test compound
was administered intravenously in different dosages. The
effects of test compounds on blood pressure and epinephrine-
induced pressor response were studied.

Chemistry.! Intermediates.—The requisite 3,4,5-trimethoxy-
benzaldehyde,” 3,4,5-trimethoxycinnamic acid,® 3,4,5-trimeth-
oxyhydrocinnamic acid 8 3,4,5-trimethoxybenzoy! chloride,® ethyl
3,4,5-trimethoxybenzoylacetate, 1 3,4,5-trimethoxyacetophe-
none, a-bromo-3,4,5-trimethoxyacetophenone,!! 3,4-dimethoxy-
acetophenone (Fries migration!? of guaicol acetate followed by
methylation!?), 4-methoxyacetophenone,'* g-bromopropiophe-
none,% and 2-benzylaminopyridine!® were prepared by known
methods.  y-Chloro-3,4,5-trimethoxybutyrophenone was ob-
tained as described previously.?

N-(Monosubstituted )piperazines.—The following N-mono-
substituted piperazines were prepared according to known
methods: N-benzyl-,' N-m-(methylbenzyl)-, 7 N-(p-t-butyl-
benzyl)-, 1" N-(p-chloro-a-phenylbenzyl)-,7¢ N-phenyl-,7d N-m-,
-0-, and -p-chlorophenyl-,7¢ N-o-fluorophenyl-,""t N-m- and -p-
fluorophenyl-,17& N-o- and -p-methoxyphenyl-, "2 N-m-, -0-, and
-p-tolyl-,1% N-(2-pyridyl)-, "1 N-(2-pyrimidyl)-,7i and 2-(thia-
zolyl)-, 17

N-(a,a,a-Trifluoro-m-tolyl )piperazine which could not be ob-

(6) Ir spectra were determined in CHCls using a Perkin. Elmer Infracord
spectrophotometer. Where analyses are indicated only by symbols of the
elements, analytical results obtained for those elements were within $0.49,
of the theoretical values.

(7) L. Kalb and O. Gross, Ber., 69, 727 (1926); Chem. Abstr., 20, 2671
(1926).

(8) K. H. Slotta and H. Heller, Ber,, 63, 3029 (1930).

(9) L. F. Fieser, "'Experiments in Organic Chemistry.,”" 2nd ed, D. C.
Heath and Co., Boston, Mass., 1941, p 381.

(10) J. Koo, J. Am. Chem. Soc., T8, 720 (1953).

(11) W.J. Horton and G. Thompson, tbid., 76, 1909 (1954),

(12) A. Ya. Berlin, 8, M. Sherlin, and T. A. Serebrennikova, Zh. Obshch.
Khim., 19, 759 (1949); Chem. Abstr., 44, 1038f (1950).

(13) H. Erdtman and B. Leopold, Acta Chem. Scand.. 8, 1358 (1949)
(Engl); Chem. Abstr., 44, 7338¢ (1950).

(14) V. I. Maksimov and Z. A. Pryakhina, Zh. Qbshch. Khim., 28, 246
(1958): Chem. Abstr., 62, 12816k (1958).

(15) E. L. Foreman and S. M, McElvain, J. Am. Chem. Soc., 62, 1435
(1940).

(16) Y. Sprinzak, "Organic Syntheses,' Coll. Vol. IV, John Wiley & Sons,
Ine., New York, N. Y., 1963, p91.

(17) (a) R. E. Lutz and N. H. Shearer, J. Org. Chem., 12, 771 (1947);
(b) B. G. Boggiano, G. B. Jackman, V. Petrow, and O. Stephenson, British
Patent 840,358 (July 6, 1960): Chem. Abstr., 65, 588a (1961): (c) T. Fujii,
K. Tomino, and H. Watanabe, J. Pharm. Soc. Japan, T4, 1049 (1954): (d)
C. B. Pollard and L. G, MacDowell, J. Am. Chem. Soc., 66, 2199 (1934): (e)
C. B. Poliard and T. H. Wicker, Jr., tbid., 76, 1853 (1954); (f) R. Ratouis,
J. R. Boissier, and C. Dumont, J. Med. Chem., 8, 104 (1965): (g) P. A. J.
Janssen, U. 8. Patent 2,979,507 (April 11, 1961); Chem. Abstr., 86, 1878ha
(1961): (h) C. BB. Pollard and J. B. Christie, J. Org. Chem., 28, 1333 (1938):
(i) K. L. Howard, H. W, Stewart, E. A, Conroy. and J. J. Denton, ibid., 18,
1484 (1953).
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tained according to a patent method,® was prepared in 35% yield
by heating a stoichiometric amount of hydrochlorides of diethanol-
amine and m-trifluoromethylaniline with simultaneous removal of
H.O following the method of Pollard and MacDowell described
for the preparation of N-phenylpiperazine;d bp 120° (1 mm).
Anal. (CuHEFsN.) N, The free base (5.0 g) was taken up in 15
ml of EtOH and added to 15 ml of «-Pr-HCl (229,). This on
dilution with Et;O gave a white solid, which on recrystallization
from EtOH afforded the monohydrochloride, mp 232-233° dec.
A’nal. (CuH]aFgNg . HCl) C, H, N

N1.[(3,4,5-Trimethoxybenzoy!l)acetyl] -N¢-(o-tolyl)piperazine
(10).—A mixture of 11.28 g (0.04 mole) of ethyl 2,4,5-trimethoxy-
benzoyl acetate and 7.04 g (0.04 mole) of N-(o-tolyl)piperazine
was heated in an oil bath at 120° for 2 hr and at 150° for 3 hr.
It was then cooled and treated with H.O. The solid thus ob-
tained was filtered and crystallized (EtOH).

Other members of the series (I, A = COCH.CO) were obtained
in a similar manner by taking the appropriate N-monosubstituted
piperazines or other amines. The ir spectra of the representative
compounds were as expected.

N1i.[3-Hydroxy-3-(3,4,5-trimethoxyphenyl )propionyl] -N4-(0=
tolyl)piperazine (11).—To a solution of 2.06 g (0.005 mole) of 10
in 120 ml of EtOH (or MeOH), freshly prepared Raney Ni W-7
(2.0 g) was added and the mixture was shaken for 10 hr under H,
at 0.42 kg/cm?  The mixture was then filtered and the filtrate
was concentrated under reduced pressure. The resulting semi-
solid mass on crystallization (hexane) gave the desired product.

The other B-ketoamides were reduced in a similar manner.
The ir spectra of a representative compound were as expected.

N'.(3,4,5-Trimethoxycinnamoy!)-N4-(2-pyridy! )piperazine (20).
—To a solution of 5.0 g (0.021 mole) of 3,4,5-trimethoxycinnamic
acid in 50 ml of o-xylene, was added a solution of 3.26 g (0.02
mole) of N-(2-pyridyl)piperazine in 25 ml of o-xylene. The mix-
ture was refluxed for 10 hr with azeotropic removal of H,O using a
Dean-Stark water separator. The solvent was removed under
diminished pressure (10 mm). The residue solidified when treated
with Et,O (or hexane). This on recrystallization (EtOH-Et,0)
gave the desired compound.

N1.(3,4,5-Trimethoxyhydrocinnamoyl)-N‘(o-chlorophenyl)pi-
perazine (21) was obtained from 5.05 g (0.021 mole) of 3,4,53-
trimethoxyhydrocinnamic acid and 3.93 g (0.02 mole) of N-(o-
chlorophenyl)piperazine by following a procedure similar to the
one above. It was crystallized twice (EtOH).

Other compounds of both these series were obtained as above.
The absorption peaks of ir spectra of a representative hydrocinna-
mide were as expected.

Ni.[y-(3,4,5-Trimethoxyphenyl)propyl] -N+-(o-chloropheny!)-
piperazine Hydrochloride (22).—To 230 ml of Na-dried Et,0, 2.0
g of LAH was added and refluxed for 30 min. To this a solution
of 1.5 g of 21 in 30 ml of THF was added dropwise and refluxed for
24 hr. Excess of LAH and metallic complex were decomposed by
the slow addition of 5 ml of H.O while stirring. The precipitates
were filtered off and washed with Et:O. The filtrate was dried
(Na,80,) and the solvent was removed. The oily residue was
taken up in 20 ml of Me,CO and added to 7 ml of -Pr-HCl (22%)
diluted with 200 ml of dry Et,0. The white solid was filtered
and recrystallized (EtOH-Et.0).

The other amides (I, A = CH.CH.CO) were also reduced
similarly to the corresponding amines and the resulting oily bases
were converted to the appropriate salts. The ir spectra of a
representative compound (as free base) were as expected.

N-[(1-Methyl-2-pheny!)ethyl]-3,4,5-trimethoxybenzamide (37).
—To a solution of 2.7 g (0.02 mole) of d-amphetamine and 4.0 g
(0.04 mole) of Et;N in 20 ml of anhydrous CHCl;, a solution of
4.61 g (0.02 mole) of 3,4,5-trimethoxybenzoyl chloride in 20 ml of
anhydrous CHCl; was added slowly. The reaction mixture was
refluxed for 3 hr. It was then cooled, washed (H.0), and dried
(Na,80,) and CHCl; was removed 7n vacuo. The residue solidi-
fied when treated with hexane. The solid was then recrystallized
twice from boiling hexane.

a=(Morpholino)-3,4,5-trimethoxyacetophenone Hydrobromide
(46).—To a solution of 8.67 g (0.03 mole) of a-bromo-3,4,5-
trimethoxyacetophenone in 40 ml of +-PrOH, was added dropwise
a solution of 2.61 g (0.03 mole) of morpholine in 20 ml of <-PrOH.
The reaction mixture was refluxed for 3 hr and left overnight after
concentrating it to half of its volume. The solid was filtered and

(18) A, S. F. Ash, A. M. Creighton, and W. R, Wragg (to May & Baker
Ltd.). British Patent 948,767 (Feb 5, 1964): Chem. Abstr., 60, 12029a
(1964).
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recrystallized (-PrOH) to give the desired compound. The
free base was liberated and converted to its hydrochloride salt,
mp 218-220° dec.
N-[g-Hydroxy-3-(3,4,5-trimethoxyphenyl)ethyl| morpholine

Hydrochloride (47).—To a solution of 5.64 g (0.015 mole) of
46 in 120 ml of dry ¢-PrOl1, 45 il of molar Al(Z-PrO); solution
i 1-PrOH was added.  The reaction mixture was vefluxed for 3
hr aud the distillate was tested for the presence of acetone (2,4-
dinitrophenylhydrazone test). Reflux was coutinued {7 hr) till
the acetone tes( hecame negative. The solvent was renioved
under diminished pressure (100 inm), and the reaction mixture
was basified with 404 aqueons NaOH and extracted with Et,0.
The combined extracts were dried (Na.SO;) and added to 15 ml of
-Pr-HCl (229.). The rvesulting white solid on crystallization
(FAOH) gave the produet.

N1.[3-(3,4,5-Trimethoxybenzoyl)ethyl]-N+-(p-fluorophenyl pi-
perazine Hydrochloride (31).--To a solution of 3.25 g (0.015
wnole) of N-(p-fluorophenyl)piperazine hydrochloride in 60 nil of
5tOH, 2.2 ml (~0.022 mole) of aqueous CH.O (37-419]) and
3.78 g (0.018 mole) of 3,4,5-trimethoxyacetophenone were added
and the mixture was refluxed for 7 hr. Additional aqueous
CH,0 (2.2 ml) was added and reflux continued for 7 hr. The
reaction mixture was coneentrated to one-fourth of its volume and
allowed to cool overnight, when a white shiny crystalline com-
pound separated out. This was filtered, dried, and recrystal-
lized. The hydrochlovide was converted guantitatively to the
{rec base which was recrystallized from EtOH. The maleate salt
of thix base was prepared by the addition of its solution in EtOL
to the calenlated amonnt of maleie acid in EtOH followed by
dilution with Et,0.

The vext of the ketouic Mannich basex (I, A = COCH.CH.)
were prepared by following this method.

8,8-Bis]|N+-(m-fluorophenyl)-N1-piperazinyl]-3,4,5-trimethoxy -
propiophenone.-—To a solution of 3.25 (0.015 mole) of 1-(m-
fAnorophenylipiperazine hydrochlovide in 70 ml of EtOH, 2.2 ml
(~0.022 mole) of aqueons CHyO and 3.47 g (0.0165 mole) of
3,4, 0-triimethoxyacetophenone were added and the mixture was
vefluxed for 7 hr.  Additional aqueons CH,O (2.2 ml) was added
and reflux continned for additional 7 hr.  The reaction mixtiyre

Vol. 12

wax coticentrated (v one-fourth of its volime and left vvernight.
The resulting solid was filtered ahd reerystallized (EtOH); wmp
100-192° dec.  Anal. (CyuHyoF.N.0,-2HCL) C, H, N,

Ni.( g-Benzoylethy!)-N‘-(p-methoxypheny!)piperazine Hydro-
chloride (54).--Tou a solution of 1.2 g (0.01 mole) of N-to-
methoxyphenyl)piperazine in 30 ml of EOH were added 2 g
(0.02 mole) of TtyN and a solntion of 2,15 g (1101 molef of g
bromopropiophenone in 15 ml of E(OH. The reaction mixtare
was refluxed for 9 hr and then coucentrated.  To the ice-cuoled
residue 15 nal of H.O and 5 ml of 409 ngqueois NaOl were added.
I was then extracted with TtQ, and the extracis were dvied
(NapSO4) and concentyated,  The rvesidnal oil, after warming
under vacuum for some timie and then cooling, did nov solidify.
Tt was taken up itto Me,CO and was added (o 7 wil of &-I'v -HCl
2200 The resalting white =olid was filteved avd veeyystallized
Lwice,

Ni-]y-(3,4,5-Trimethoxybenzoyl)propyl|-N i-i «,«a,a-trifluoro-
m-tolyl)piperazine Hydrochloride (36).—-A wmixture of 2.73 ¢
(0.01 mole) of v-chloro-3,4,5-trimethoxybutyrophenone und 4.6 ¢
(0.02 mole} of N-(a,a,a-trifluoro-m-tolyl)piperazine was wanned
and kept for 6 hr at voom temperature and then heated at 10D0°
for 4 hr.  After couling, H,O was added and the reaction waxtore
wax extracted twice with 40 ml of CHCl,. The extracts woere
dried (NaS0;) and concentrated rn vacrw.  The vesulling solid
residue was recrystallized from hexane to give the free base of
36. The base was converted to the dexived monohydvochloride
=alt by the usual procedure.

Other members of (his seites 11, A = COCH,CH,ClL:} wore
prepaved following the above method. The resulting producis
were either crystallized, when solid, from the appropriate solverds,
or converted, when vily, to the HCL salts,
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A sevies of alkyvlaminoalkyl esters and amides of 2-hydroxy- {or alkoxy-1 3-methoxybeuzoic acid were xyuthe-

xized and their hydrochlovide, methiodide, or oxalate salts were tested for local anesthetic activity.

Ouly the di-

ethylamino and n-butylamino ethyl esters of 2-butoxy-3-methoxybenzoic acid and morpholinoethyl 2-ethoxy-i-

methoxvbenzoate exhibited greater local anesthetic activity than lidocaine.

highly irritating and generally more toxic,

As 1 continuation of our investigation on local anes-
theties, 2% studies of the well-known local anesthetic ac-
fivity of alkylaminoalkyl esters and amides of substi-
tuted benzoic acids and the reported physiological activ-
ity of the ester, amides, and alkoxy derivatives of va-

11, Parc of this work was supported by the University of Atheus alld was
carried out with the technical assistance of Miss Carmen Nieto, Miss M,
(‘atradi, and Mr. S. Chiotellis.

2 tat L Tsatsas and C Catogas. Bell, See. Chim. Fronce, 298 11961)
[N RIBON 2(862),

3y G, Tsitsas and N. Vassiliadore, (44, T34 (1962).

4) (+. Tsatsas, C. Sandris, D. Rontonassivs, J. Zaroslinski, R. Browne, and
L, Passtey, J. Med. Chem., 10, 235 (1967).

(31 (. Tsatsas, D. Kontonassios, and C. Sandris, ibid., 10, 1154 (1967).

However, these compounds were

nillic neid® ¥ suggested that an exploration of the netiv-
ity of alkylaminoalky! esters and amides of 2-hydroxy-
(or alkoxy-) 3-methoxyvbenzoic acid might result in the
discovery of potentially useful local anesthetic agents.

Chemistry.--The ester derivatives syuthesized were
the dimethylamino-, diethylaniino-, piperidino-, and
morpholinoethyl esters of 2-hydroxy-3-methoxyben-
zoic acid, 2,3-dimethoxybenzoic acid, 2-ethoxy-3-meth-
oxybenzoic acid, 2-propoxy-3-methoxybenzoic ncid.

) K. Krarz and ¥ hvasoicka, Mootk 88, 18 11952).

(7) B. Botia, L. Canonica, and B, Pavanati, A5 Soc. Lomborda Sei. Mok
Biol., 9, 22 (1054).

(8) 1. A. Peartand D. L. Veyer, J. Am. Chem. Soc., T8, 2627 119551
(9) H. Monsimer and 8. Avakian, .J. Org. Chem., 27, 1093 (10062).
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