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evaporated under induced pressure on a film evaporator. The 
residual yellow oily base weighed 1.2 g (649c )• The base (1.1 g) 
was converted to the hydrogen oxalate salt that crystallized 
from absolute EtOII-absolute E t 2 0 (15 ml each) in a yield of 
1.4 g, mp 114-119° dec. Further recrystallization from EtOH 
Et=0 gave an analytical sample, mp 114-ll,">° dec. 
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Fifty-two N^N^-disubstituted piperazine derivatives, in which the X1 substituents are 3,4,o-trimethoxyben-
zoyl or 3,4,.")-trimethoxybenzoylalkyl and the X4 substituents are methyl, 2-(2'-hydroxyethoxy)ethyl, cyelo-
hexyl, benzyl, m-methyl- or p-t-butylbenzyl, 2-phenethyl, phenyl, chloro- or methoxyphenyl, tolyl, 2,6-xylyl, 
2-pyridyl, 2-pyrimidyl, or 2-thiazolyl groups, have been synthesized and screened for CNS activity. The 
majority of the compounds produced CNS depressant effects as shown by gross observation of intact animals 
and confirmed by motor activity studies and in some cases by conditioned-avoidance behavior. 

In the search for better CXS drugs, the synthesis 
and screening of compounds having a 3,4,5-trimethoxy-
phenyl group as an essential moiety have given en­
couraging results.2"4 A considerable amount of litera­
ture has established the CXS activity of compounds 
containing a piperazine moiety.3 A number of 3,4,5-
trimethoxybenzamides,6 and 3,4,5-trimethoxyaceto-
phenone7 have been reported to possess CXS depres­
sant or tranquillizing activity. Recently, Mannich 
bases of l-aryl-4-acetyl-5-methylpyrazoless and dif­
ferent acetophenones9 with X~-substituted piperazines 
have been reported to have good sedative-tranquillizing 
activity. The butyrophenone derivatives of the gen-

(1) (u) Research Fellow, Univers i ty G r a n t s Commiss ion , New Delhi, 
India , (b) To whom c o m m u n i c a t i o n s regard ing this pape r should be ad­
dressed. 

(2; L. II. Sehlager, Arznei mittel-Farsch.. 13, 226 (1963). 
(3) (a) J. Borsy, Therapta Hung.. 8 (3-4) , 3 (1960); Chem. Aljstr.. 58, 

o^70/ (1962); (b) J. R. Boissier, P . Simon, and J. F iehe l le -Pagny. Therapie, 
20, 401 (1965); Chtm. Abstr., 63 , 2285') (1965). 

(1) G. C'ronheim, J. T. Gourz is . and I. M. Toekes , Science, 128, 1570 
(1958). 

(5) (a) 1). W. W y l i e a n d S. Archer , ,/. Med. 1'harm. Cliem.. 5, 932 (1962); 
(bj ,1. M. Abdul I l a m e e d a n d T. J. Haley, Brit. J. Pharmacol.. 26, 186 (1966); 
(c.) K. Sh i r akawa a n d S. Tsu j ima , J a p a n e s e P a t e n t 5097 ( M a r c h 22, 1966); 
Chem. Abstr., 66, 3890s (1966); (d) Y. Taken . S. Chiba , T. M i k o d a , and 
T. Vui, Takeda Kenkyusho Sempo, 24, 42 (1965); Chem. Abac, 64, 7247rf 
(1966); (e) E . Merck , N e t h e r l a n d s P a t e n t 6,514,242 ( M a y 5, 1966); Chem. 
Abstr., 66, 13722/i (1966); (f) R. Ra tou i s , J, II. Boissier, and C. D u m o n t , 
./. Med. Chem., 8, 271 (1965); is) R. Ra tou i s , ,J. R. Boissier, ami C. D u m o n t , 
iliid., 8, 101 i l 9 6 5 ) ; (10 C.-T. Chou and J . -V. Chi, Yao Hsueh Hsueh l'ao, 11, 
692 (1964); Chem. Abstr.. 62, B485a (1965). 

(<>} (a) V. G. Perron, U. S. P a t e n t 2,870.145 ( Jan 20, 1959): Chem. Ali.Hr., 
53, 1026 lb (1959); (b) L. To ldy , I. T o t h , J. Borsy, L. Vargha , and B. D u m b o -
vich, H u n g a r i a n P a t e n t 151,642 (Oct 23, 1964); Chem. Alistr., 62, 4039 / 
(1965); (c) L. Vargha, K. Kasz t re iner , ,1. K u s z m a n n . J. Borsy, a n d B. 
D u m b o v i c h , H u n g a r i a n P a t e n t 148,503 (Oct 31 . 1961); Chem. Abstr.. 58, 
7950a' (1963); (d) K. Kasz t re iner , ,J. Borsy, and L. Variiha, Blochem. Pharma­
col., 11, 651 (1962): Chem. Abstr.. 58, 5667c (1963); (e) E. G. Tapsze rgya r , 
Brit ish P a t e n t 992,353 ( M a y 19, 1965); Chem. Abstr., 63 , 8379» (1985); (f) 
S. I l ayao and R. N. Schut , J. Org. Chem., 26, 3414 (1961). 

(7) (a) R. B. Motfe t t . A. R. Hanze , and P . H. Seay, J. Med. Chem., 7, 178 
(1964); (b) Up john Co. , British Pa t en t 972,998 (Oct 2 1 , 1964); Chem. Alistr.. 
62, 10300a (1965). 

(Sj C I B A Ltd. , N e t h e r l a n d s Patent. 6,505,618 (Nov 5, 1965); Chem. 
Abstr., 64, 11226/1 (1966). 

(9) R. Y. M a n v e r n a y , N e t h e r l a n d s Patent 6,602,928 (Sept 12, 1966): 
Chem. Abstr., 66, 3627 (1967). 

eral formula X'-Caroylalkylj-X4- (substituted) piper­
azines10 have also been studied, one of which, X"l-[-y-
(p-fluorobenzoyl) propyl ]- X'4 - (o - methoxyphenyl) piper­
azine (haloanisone),11 is at present undergoing clinical 
trials. Accordingly, the synthesis of the compounds 
having general formula I was undertaken. 

OCH;! 

CH;,0- -N N—R 

OCH,, 
I 

A = CO, COCH,, COCHjCHs. CH(OH)CH,OH8, 
COCHsCHsCH., or CH(OH)CH2CH2CH, 

11 = CH3, 2-(2'-hydroxyethoxy)ethyl, cyclohexyl, ben­
zyl, m-methyl- or p-i-butylbenzyl, phenethyl, C6H,-„ 
u- or p-chlorophenyl, o-, in-, or p-methoxyphenyl, 
o-, in-, or p-tolyl, 2,6-xylyl, 2-pyridyl, 2-pyrimidyl. 
or 2-thiazolyl 

Chemistry. -The requisite X-monosubstituted piper­
azines were prepared according to literature methods.1* 
X-Alkyl-, X-cycloalkyl-, X*-aralkyl-, and X-hetero-

(10) P . A. J. Janssen , Belgian P a t e n t 589,092 (April 15, 1960); Ch, m • 
Abstr., 55, 5549c (1961); P. A. J, J anssen , U. S. P a t e n t 2,958,694 (Nov 1. 
1960); Chem. Abstr., 55, 9439c (1961); P . A. J , J anssen , U. S. Pa ten t 
2,979,508 (April 11. 1961); Chem. Abstr., 55, 18785c (1961); P. A . J , J a n s ­
sen, U, S. P a t e n t s 2,997,472 (Aug 22, 1961), 2,997,474 (Appl. Oct 12, 1959) 
3,000,892 (Sept 19, 1961); Chem. Ab*tr., 56, 11603, 11604 (1962); P. A. 
J. Janssen , U. S. P a t e n t 2,985,657 ( M a y 23, 1961); Chem. Abstr.. 57, 11208/, 
(1962). 

(11) (a) P . A. J. Janssen , Arzneiii.ittel-Forsch., 11, 819, 932 (1961); (b) 
L. J. H e k i m i a n and A. J. Friedhoff, ,/. Sew Drugs, 4, 264 (1964); Chem. 
Abstr., 62, 11044c (1965). 

(12) (a) Rhone -Pou lenc . Bri t ish Pa t en t 662,283 (Dec, 5, 1951); Chem. 
Abstr., 46, 11252c (1952); (b) H. G. Mor ren , Belgian P a t e n t 523,902 (Feb 16, 
1954); Chem. Abstr., 63 , 18073c (1959); (c) H. G. Mor ren , Belgian P a t e n t 
549,420 ( Jan 10, 1957); Chem. Abstr., 54, 12169a (1960); (d) R. E. Lu tz and 
N . H. Shearer , ./. Org. Chem., 12, 771 (1947); (e) B. G. Boggiano, G. B. 
J a c k m a n , V. P e t r o w , a n d O. S t ephenson , Bri t ish Patent , 840,358 ( Ju ly 6. 
1960); Chem. Abstr.. 55, 588a (1961); (f) (.'. B. Pollard and U. G. Mac Do well, 
./. Am. Chem. S'»r., 56, 2199 (1934): (ji) C. II. Pol lard and T. [1. Wicker , Jr . , 
ibid.. 76, 1853 (1954); (It) C. B. Pol lard anil .1. B. Chris t ie , ./. Org. Chem... 23 , 
1333 (1958); (i) see ref 5g; (j I K. [.. Howard , If. W. S tewar t , K. \ . Conroy . 
and J. J. D e n t o n . ,/. Org. Chem.. 18, 1484 (1953). 
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cyclic piperazines were prepared by the action of the 
corresponding halides on excess of piperazine. In 
general, N-arylpiperazines were prepared by heating 
stoichiometric amounts of hydrochlorides of diethanol-
amine and different anilines. However, N-methoxy-
phenylpiperazines which could not be obtained by the 
above method were prepared by the condensation of 
/3,^'-dibromodiethylamine hydrobromide and the corre­
sponding anisidines. 

3,4,5-Trimethoxybenzoylpiperazines (I, A = CO) 
were made in good yields by condensing equimolecular 
proportions of 3,4,5-trimethoxybenzoyl chloride and 
the various N-monosubstituted piperazines in the pres­
ence of triethylamine. 

a-[N4-(Substituted)-N1-piperazinyl]-3,4,5-trimeth-
oxyacetophenones (I, A = COCH2) were obtained 
by the condensation of a-bromo-3,4,5-trimethoxy-
acetophenone with various N-monosubstituted piper­
azines. a-Bromo-3,4,5-trirnethoxyacetophenone was 
formed by bromination of 3,4,5-trimethoxyacetophe-
none, which in turn was synthesized by the action of 
trimethoxybenzoyl chloride on sodium ethyl acetoace-
tate and subsequent hydrolysis of the resulting ester. 

/3-[N4- (Substituted) -N'-piperazinylJ-S^.S-trimeth-
oxypropiophenones (I, A = COCH2CH2) resulted 
from Mannich reactions on 3,4,5-trimethoxyaceto-
phenone and N-monosubstituted piperazine hydro-
halides. When the Mannich reaction with N-(wi-
tolyl) piperazine dihydrochloride was carried out under 
the same conditions as with other N-arylpiperazines, 
,8,/3-bis[N4-(m-tolyl)-N1-piperazinyl]-3,4,5-trimethoxy-
propiophenone resulted, in place of the expected /3-
[X4-(?7i-tolyl)-N1-piperazinyl]-3,4,5-trimethoxypropio-
phenone. 

y- [N4- (Substituted) -N^piperazinyl] -3,4,5-trimeth-
oxybutyrophenones (I, A = COCH2CH2CH2) were 
prepared by the fusion of y-chloro-3,4,5-trimethoxy-
butyrophenone and the requisite N-monosubstituted 
piperazine. The required 7-chloro-3,4,5-trimethoxy-
butyrophenone, hitherto unknown, was formed in 85% 
yield from a-3,4,5-trimethoxybenzoyl-7-butyrolactone 
by treatment with hydrochloric acid and fused ZnCl2. 
The reduction of some ketonic Mannich bases and 
butyrophenones with sodium borohydride gave the 
corresponding alcohols. The physical constants, yields, 
recrystallization solvents, and analyses of the com­
pounds synthesized are given in Table I. 

Pharmacology.—Almost all the compounds reported 
in this paper were tested for their central nervous sys­
tem (CNS) activity. The gross observation of intact 
mice revealed that some of these compounds possess good 
CNS depressant activity. This was confirmed by 
testing their effects on spontaneous motor activity 
(Actophotometer, Metrolndustries, U. S. A.), potentia­
tion of barbital hypnosis,13 and in some cases by their 
effect on classical avoidance behavior in rats.14 The 
approximate LD50 of the compounds were determined 
on mice intraperitoneally as described by Litchfield, 
et al.n The results of these observations are sum­
marized in Table I. All the compounds were also 
tested for analgetic, anticonvulsant, and monoamine 

(13) V. H. Sethy, S. S. Mandrekar, and U. K. Sheth, Indian J. Med. Sci., 
21, 32 (1967). 

(14) L. Cook and R. T. Kelleher, Ann. A". Y. Acad. Set., 96, 315 (1962). 
(15) J. T. Litchfield, Jr., and F. \V. Wilcoxon, J. Pharmacol. Exptl. 

Therap., 96, 99 (1949). 

oxidase inhibitory activities. None of the compounds 
had any analgetic activity (narcotic or nonnarcotic), 
when tested by the rat tail flick method,16 clip method,17 

and Nilsen's electric shock method.18 Similarly, there 
was no protection against convulsion produced by 
minimal electroshock and by pentylenetetrazole.19 

Also no MAO inhibition was seen by antireserpine 
activity.20 All of the compounds were administered 
intraperitoneally in a suspension made with 0.5% car-
boxymethylcellulose (CMC). (The vehicle itself was 
tested in a control group with negative results.) 

Structure-Activity Relationships.—In general, the 
CNS depression activity as seen by decrease in motor 
activity was in the following descending order according 
to the nature of -A-, the bridge joining the trimethoxy-
phenyl and the piperazine nucleus in the general 
formula I : -COCH2CH,_- > -COCH2CH2CH2- > 
-CO- > -COCH2-. I t was also noted that the nature 
of the substituent R on the N4 position of piperazine 
affects the activity. In the two most active series, 
viz., propiophenones (I, A = COCH2CH2) and the 
butyrophenones (I, A = COCH2CH2CH2), a higher 
order of activity was observed when the N4 substituent 
R was phenyl or substituted phenyl than when it was 
an alkyl, aralkyl, or heterocyclic group. Further, the 
substitution in the ortho position of the phenyl ring 
led to more active compounds (34, 35, 39) than meta 
or -para substitution. When both the ortho positions 
of the N4-phenyl ring were substituted with methyl 
groups (42), the activity was diminished considerably. 
The symmetrically substituted piperazine derivative 
(45) was completely devoid of activity. 

In the trimethoxybenzoylpiperazine series (I, A = 
CO), however, the activity was found to be higher for 
N4-heterocyclic-substituted piperazines than the N4-
aryl ones. Also the N4-heterocyclic-substituted piper­
azines of this series were the least toxic. The reduction 
of the carbonyl group to the secondary alcoholic group 
slightly diminished the activity and increased the 
toxicity. 

Compounds 13, 35, 39, 40, and 49 are undergoing a 
more extensive pharmacological evaluation. 

Experimental Section21 

Intermediates.—The required 3,4,5-trimethoxybenzoyl chlo­
ride,22 3,4,5-trimethoxyacetophenone,23 and a-bromo-3,4,5-tri-
methoxyacetophenone24 were prepared by literature methods. 

7-Chloro-3,4,5-trimethoxybutyrophenone.—A mixture of 8.4 g 
of a-(3,4,5-trimethoxybenzoyl)-T-butyrolactone25.26 and 25 ml of 
concentrated HC1 was heated on a steam bath for 3 hr. After 
cooling, 8.0 g of fused ZnCl2 was added and heating was continued 
for 2 hr. The reaction mixture was then cooled and extracted 

(16) O. L. Davies, J. Raventos, and A. L. Walpole, Brit. J. Pharmacol., 1, 
255 (1946). 

(17) C. Bianchi and J. Francescliini, ibid., 9, 280 (1954). 
(18) P. L. Nilsen, Acta Pharmacol. Toxicol., 18, 10 (1961). 
(19) E. A. Swinyard, W. C. Brown, and L. S. Goodman, J. Pharmacol. 

Exptl. Therap., 106, 319 (1952). 
(20) L. O. Randall and R. E. Bagdon, Ann. X. Y. Acad. Sci., 80, 620 

(1959). 
(21) Where analyses are indicated only by symbols of the elements, 

analytical results obtained for those elements were within ± 0 . 4 % of the 
theoretical values. 

(22) L. F. 1 ieser, "Experiments in Organic Chemistry," 2nd ed, D. C. 
Heath and Co., Boston, Mass., 1941, p 381. 

(23) J. Koo, J. Am. Chem. Soc, 75, 723 (1953). 
(24) \V. J. Horton and G. Thompson, ibid., 76, 1909 (1954). 
(25) I. L. Knunyantz, G. V. Chelintzev, and E. D. Osetrova, Compt. 

Rend. Acad. Sci. URSS, 1, 312 (in English 315) (1934); Chem. Ab.4r., 28, 
43832 (1934). 

(26) R. A. Balaui and K. D. Kulkarni, Indian J. Chem., 1, 254 (1963). 
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TABUC .1 

XT1,X''-l)lSL'HSTrn TED PlI'EKAZINEK 

OCH 

X N—R 

Mou U N * decrease 

1 CO 
2 CO 
3 CIO 
4 CO 
5 CO 

6 CO 

7 CO 
8 CO 
9 CO 

10 CO 

11 CO 
12 CO 

13 CO 
14 CO 
15 CO 
10 COCH, 

17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28 
29 
30 
31 
32 
33 
34 

COCH, 
COCH2 

COCK* 
COCH, 
COCH, 
COCH, 
COCH, 
COCH, 
COCH, 
COCH, 
COCH, 
C()CH,CH, 
COCH,CH2 

COCIPCH, 
COCH.CH, 
COCIECH, 
COCII2CH2 

OOCH2CH, 
COCHjCH, 

36 CHC)HCH,OH2 

3,7 COCH,CH2 

38 COCIECH, 
39 CIOCII,OH, 

40 
41 
42 
4;-s 
44 
15 

-16 
47 

CHOHCH.CII , 
OC)CH2CH, 
OOCIECH, 
COCH2CH, 
COCH2CH, 
OOCH..OH, 

COCH2CH2ClL 

eocn,CH,cn ; 

K 
Cyclohexyl 
Hi-AIethylbeiizyl 
p-/-Butylbenzyl 
Phenyl" 
o-Chlorophenyl 

p-Chlot'ophenyl 

o-Met hoxyphenyl 
wi-Methoxyphenyl 
p-Met hoxyphenyl 

p-Tolyl 

/H-Tolj'l 
p-Tolyl 

2-Pyridyl 
2-Pyrimidyl 
2-Thiazolyl 
2-(2-Hydroxy-

ethoxy)ethyl 
Benzyl 
m-Methylbenzyl 
p-?-Bntylbenzyl 
Phenyl' 
o-Chlorophenyl 
o-Met hoxyphenyl 
p-Methoxyphenyl 
o-Tolyl 
2-Pyridyl 
2-Pyrimidyl 
2-Thiazolyl 
Methyl 
Cyclohexyl 
Benzyl 
w-Methylbenzyl 
2-PhenethyI 
Phenyl 
o-Chlorophenyl 
o-Methoxyphenyl 

o-Met hoxyphenyl 
m-Met hoxyphenyl 
p-Met hoxyphenyl 
o-Tolyl 

o-Tolyl 
p-Tolyl 
2,6-Xylyl 
2-Pyridyl 
2-Pyrimidyl 
fJ-(3,4,5-Trijnetho\y-

benzoyljethyl 
Methyl ' 
Phenyl 

Cry;-Ui 
solvent" 

l ' ^ T O 

p 
p 
E - H 
B-H 
E-Et 
E-H 
E 
H 
E 
E 
111 
H 
E 
E7(, 

E-u 
E-Et 
P 
P 
P 
E-Ac: 

E 
E 
E 
E-EC 

II 
E - E t 
E-Et. 
E 
E 
E-Ac 
E 
E 
P 
E 
E 
P-E t 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E-Et 
E 
E 
P 
E 
E 

E 
E-Et 
H 

</ 
yield* 

63 
62 
65 
70 
52 

73 

06 
59 
45 

63 

62 
61 

70 
71 
68 
41 

42 
48 
45 
40 
37 
60 
55 
40 
04 
01 
57 
44 
40 
40 
30 
38 
40 
60 
45 

91 
35 
45 
70 

92 
45 
r>r> 
40 
55 
46 

54 
32 

Mu,'-°c 
103-104 
212-213 
130-131 
134-135'' 
148-149 
156-158 
138-139 
218-219 
115-116 
170-171 
152-153 
223-225 
130-131 
155-157 
103-104 
102-103 
240-242 
112-113 
155-150 
141-142 
164-105 dec 

227-229 dec 
228-230 dec. 
237-239 dec 
177-178 

P 
117-118 
240-24.1 
232-233 dec 
238-239 dec 
208-210 dec 
229-230 dec 
206-208 dec 
238-240 dec 
238-239 dec 
230-238 dec 
237-238 dec 
193-194 dec 
219-221 dec 
223-225 dec 

89-90 
142-143 
180-187 dec 
193-194 dee 
210-211 dec 
218-219 dec 
111-112 
152-154 
155-150 dec 
202-203 dec 
217-219 dec 
204-205 dec 
205-206 dec 
210-217 dec 

221-223 dec 
1 75- 177 dec 
75-70 

formula 

C,„H3oX,()4 

c,2n,,x2o.-Hci 
CI2SIIMX2()4 
C,oH24X,04 

c2l,u23cix20i 
C,,!II,:iClX204'HCl 
C,(JH23C1X,04 

C,0H23C1X2()4-HC1 
C21H26X,0-, 
Co,H26X,05-oxala(e 
C21H26X,05 

0,iH,6X,Oa-HCl 
C2iH26X20, 
C2ITI26X2CVHC1 
C2IH,6X204 

CoJIosNoO; 
C21H26X204-HC1 
C1BH23X30, 
CHasN.sO, 
C17H2IX304* 
OniHraNhA-HBr 

C22II28X,04-2I1C1 
C23H3„X,04-2HC1 

c29H36x2o4-2nci 
C21H26X204 • maleat e 
021H,6ClX2O4 

C,,H2SX205 

C,2H,,X,0;; 

C22H2SX,(X'2HC1 
C20II25X:,O4-2nCl 
C19H24X404-2HC1 
C15TI23X304S-2HC1 
CnH26X,04-2HCl 
C,2H34X204-HC1 
CI2;,H3oX204-21101 
C24H32X204-2HC1 
e,4H3,X2O4-2H01 
C,2H.2bX,0,.HCl 
C,,H2;C1X,04-HC1 
C23H3„X,05-HBr 
O23H30X,O5 

C23H30X~2C)f, • maleat e 
C,3H32X2C)5-2HC1 
C.3HTON,Or,-HCl 
C , 3 I T M N - A - H B L -

CI,aH31)N-,().,-HC1 
C23H30X2O4 

C23H3oN,04-nialeate 
C23H32X,04-2HC1 
C23HS„X,04-HC1 
C M I ^ N / V I I C l 
C,lH,7N3C)4-2HCl 
C2CH26N404-2HC1 

C\n 3 A T A-2HC' l 

C,JI2 ,X,04-21iei 
C,;fIIMX,0.i-2HCI 
C23IIsoX,0; 

Analyi 

X 
ci, n, 
X 
X 
C, II, 
X 
X 
X 
C, II, 
X 
X 
X 
X 
X 
X 
X 
X 
O, 11, 
X 
X 
C, 11. 

X 
X 
C, II, 
X 
X 
X 
O, H, 
X 
C, II, 

c, ii, 
C, II, 
C, II, 
CI. II. 
Ci. H, 
CI. II, 
X 
C, II, 
C, 11, 
CI, IT, 
X 
X 
X 
X 
X 
C, 11. 
X 
X 
C, II, 
( '.IT, 
(1 ,11 , 

X 
C, H, 
C. 11, 

CI. 11, 
X 
X 

set" 

,x 

N 

N 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 

N 
X 

X 

LDso, 
inje/kg 

ip 

200 
300 
800 
300 

7 

300 

75 

/ 
300 

300 

400 
400 

800 
800 
800 
800 

250 
150 
75 

/' 
415 
100 
350 

/ 
800 
175 
350 
450 
100 
250 
150 
100 
450 
500 
325 

150 
400 

80 
340 

150 
150 
200 
250 
350 

1000 

300 
200 

depres­
sion.1' 
uiK/kg 

50 ' 
60" 

200 
00 
i 

90-' 

- ' • 

/ 
90' 

90' 

50 
50' 

00'" 
00" 

100 
90 

90 

- -
-
i 

-
30" 
90' 

/ 
— 
35; 

90 
50 
20 

-* 
- ' 
40-' 
00" 
20"' 
1(K 

20= 
50 
20"" 
10"' 

•2{)d,i 

10'" 
50 
30 
90 

-
40"" 

in mot or 
activil y 
of mice' 

„ 

50 
69 

_ 
/ 

-)/ 

6 8 

50 

56 
„ 

S3 
70 
91 

-

-
-
-
/ 

50 
09 
50 

/ 
-
50 

-
-
50 

-
-
50 
00" 
60' 
98" 

~-> 
50 
72 
95"' 

91 
50 

-
5 0 " 
55 

.. 

-
76 
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TABLE I (Continued) 

So. 

48 

49 

.50 

.51 

.52 

A 

COCH2CH2CH2 

COCH2CH2CH2 

OHOHCH2CH2CH2 

COCH2CH2CH2 

COCH2CH2CH2 

R 

o-Chlorophenyl 

o-Methoxyphenyl 

o-Methoxj'phenyl 
o-Tolyl 

2-Pyridyl 

Crystn 
solvent*1 

E-Ac 
H 
E 
H 
E - E t 
E - E t 
H 
E 

% 
yield6 

47 

.52 

90 
48 

5.5 

l i p , ' °C 

198-200 dec 
84-86 

185-187 dec 
114-115 
194-19.5 dec 
191-192 dec 
89-91 

229-231 dec 

Formula 

C2!H29C1N204-2HC1 
C23H29CIX204 

C24H32X205-2HC1 
C24H32N205 

C24H34X205-2HC1 
C24H32X204-2HC1 
C24H32N2O4 

C22H29X3O4 • 2HC1 

Analyses21 

N 
X 
C, H, X 
X 
C, H, X 
X 
X 
C, H, X 

Mouse 
LDso, 

mg/kg 
ip 

200 

1.50 

75 
200 

1.50 

CNS 
depres­
sion^ 

mg/kg 

50 

50*'' 

20 
50" 

10"' 

decrease 
in motor 
activity 

of mice6 

52 

79 

75 
.58 

5.5 

» Ac, Me2CO; B, C6H6; E, E tOH; E70, 70% EtOH; Et , E t 2 0 ; H, re-C6H14; P, i-PrOH. b Yields reported are the results of single ex­
periments and are based on the 3,4,5-trimethoxybenzoyl chloride (in case of 1-15), N-substituted piperazines (in case of 16-27), X-sub-
stituted piperazine hydrohalide salts (in case of 28-35, 37-39, and 41-45), and 7-chloro-3,4,5-trimethoxybutyrophenone (in case of 46-
49, 51, and 52); yields are calculated for the materials melting not less than 2-3° below the highest melting point obtained. c Melting 
points were taken in capillary tubes with a partial immersion thermometer and are uncorrected. d Mice were observed during the 
toxicity tests. The lowest dose at wdiich significant depression was noted in mice is recorded in this column. Depression at doses 
greater than 40% of the LD50 is not considered to be significant and is indicated as negative (—). Any other significant effects on the 
CXS of mice, rats, or cats are also noted in footnotes in this column. * 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 LD50). The peak effect is 
given here. Less than 50% decrease in motor activity was not considered to be significant and is indicated as negative ( —). ! Pro­
duced 60% potentiation of barbital hypnosis at 20 mg/kg. « Mild depression in cat at 5 mg/kg. * J. R. Boissier, R. Ratouis, and C. 
Dumont, J. Med. Chem., 6, 541 (1963), reported mp 133-135°. * Pharmacological testings not done. ' Produced 60% potentiation 
of barbital hypnosis at 100 mg/kg. * Sleep in cat lastmg for 5 hr at 5 mg/kg can be aroused easily but goes back to sleep if left undis­
turbed; normal in 24 hr. ' Produced 80% potentiation of barbital hypnosis at 100 mg/kg. m Marked relaxation of nictitating mem­
brane and marked sedation observed in cat which persisted for more than 2 hr at 20 mg/kg. Marked sedation and loss of righting 
reflex observed in mice at 135 mg/kg. Produced 60% potentiation of barbital h3rpnosis at 100 mg/kg. " Marked sedation in mice at 
135 mg/kg. ° Produced hyperactivity and irritability in mice at 60 mg/kg. Produced 80% potentiation of barbital hypnosis at 30 
mg/kg. " Boiling point 155-158° (5 mm). « Mild sedation and relaxation of nictitating membrane observed in cat at 5 mg/kg. Pro­
duced 60% potentiation of barbital hypnosis at 50 mg/kg. r Produced 80% potentiation of barbital hypnosis at 35 mg/kg. s Marked 
salivation in cat at 5 mg/kg. ' Urination, salivation, and limb paralysis observed in mice at 60 mg/kg. u Also has marked hypoten­
sive action. l 60% decrease in motor activity of mice at 20 mg/kg. "• Produced catatonia in mice at 100 mg/kg. x Marked sedation 
and loss of righting reflex observed in mice at 10 mg/kg. Marked sedation (lasting for 6 hr) and marked relaxation of nictitating mem­
brane observed in cat at 10 mg/kg. Produced catatonia in cat at 80 mg/kg. Produced 100%, potentiation of barbital hypnosis at 
20 mg/kg. Blocking of conditioned avoidance response (CAR) in rats at 20 mg/kg. 100% inhibition of orientation and amphetamine-
induced hyperactivity. Also has marked hypotensive action. " 98% decrease in motor activity of mice at 10 mg/kg. z Produced 
60% potentiation of barbital hypnosis at 50 mg/kg. Also has hypotensive action. 0° Produced 80% potentiation of barbital hypnosis 
at 20 mg/kg. Marked sedation and relaxation of nictitating membrane (effect lasting for 4 hr) observed in cat at 5 mg/kg. bb Marked 
sedation and loss of muscle tone observed in mice at 50 mg/kg. Marked sedation and relaxation of nictitating membrane observed in 
cat at 5 and 20 mg/kg. At higher doses (120-160 mg/kg) catatonia was noticed. I t has also marked hypotensive action. ™ 95% 
decrease in motor activity of mice at 10 mg/kg. dd Produced 100% potentiation of barbital hypnosis at 20 mg/kg. " Produced 100% 
potentiation of barbital hypnosis at 20 mg/kg. Mild sedation and loss of muscle tone were observed in mice at 10 mg/kg. s! 50% 
decrease in motor activity of mice at 10 mg/kg. <" Produced 60% potentiation of barbital hypnosis at 20 mg/kg. Also has marked 
hypotensive action. ** Marked sedation in mice at 50 mg/kg. Also has marked hypotensive action. •' Marked sedation and loss of 
muscle tone observed in mice at 50 mg/kg. " Produced 90%, potentiation of barbital hypnosis at 10 mg/kg. 

with ether. The combined ether extracts were washed (H20), 
dried (Xa2S04), treated with active carbon, and concentrated 
under reduced pressure. The resulting solid residue on crystal­
lization from hexane gave 7.0 g (85%) of product, mp 80-82°. 

The 2,4-dinitrophenylhydrazone derivative of this compound 
was crystallized (EtOH), mp 139-140°. Anal. (C19H21C1X407) X. 

N-Monosubstituted Piperazines.—The following X-mono-
substituted piperazines required for the present work were 
prepared by the methods described in literature: XT-methyl,'2a 

X-[2-(2-hydroxyethoxy)ethyl], I2b X-cyclohexyl, 12° X-benzyl,12d 

X-m-methylbenzyl,126 X-p-i-butylbenzyl,126 X-phenethyl,12e X-
phenyl,12 ' X-o- and -p-chlorophenyl,I2e X-m-, -0-, and -p-tolyl,12e 

X-m-, -0-, and -p-methoxyphenyl,12h X-(2,6-xylyl),12' X-(2-
pyridyl),12 ' X-(2-pyrimidyl),12 ' and" X-(2-thiazolyl).12 ' 

m-Methylbenzyl bromide,27 p-J-butylbenzyl bromide,28 phen-
ethyl chloride,29 2-bromopyridine,30 2-chloropyrimidine,31 and 
2-chlorothiazole32 required for preparing the corresponding XT-

(27) A. F. Titley, J. Chem. Soc, S14 (1926). 
(28) (a) (-Butyl chloride: J. F. Norris and A. W. Olmsted, "Organic 

Syntheses," Coll. Vol. I, John Wiley and Sons, Inc., New York, N. Y., 1941, 
p 138; (b) (-butylbenzene: D. Nightingale, R. G. Taylor, and H. W. 
Smelser, / . Am. Chem. Soc, 63, 258 (1941); (c) t-butylbenzyl bromide: 
P. Mamalis, H. Green, D. J. Outred, and M. Rix, J. Chem. Soc., 3915 (1962). 

(29) L. Bermejo and J. J. Herrera, Conor. Intern. Quirn. Pura y Apli., 9th, 
Madrid, WSJ,, 4, 238 (1935); Chem. Ahxtr., 30, 3418« (1930). 

(30) C. F. H. Allen and J. R. Thirtle, "Organic Syntheses," Coll. Vol. I l l , 
John Wiley and Sons, Inc., New York, N. Y., 1955, p 136. 

(31) I. C. Kogon, R. Minin, and C. G. Overberger, "Organic Syntheses," 
Coll. Vol. IV, John Wiley and Sons, Inc., New York, N. Y., 1983, p 182. 

monosubstituted piperazines were obtained by literature 
methods. 

NI-(3,4,5-Trimethoxybenzoyl)-N4-(2-pyridyI)piperazine (13). 
—To a solution of 3.26 g (0.02 mole) of X-(2-pyridyl)piperazine 
and 4.0 g (0.04 mole) of triethylamine in 20 ml of anhydrous 
CHCls, 4.6 g (0.02 mole) of 3,4,5-trimethoxybenzoyl chloride 
dissolved in 20 ml of anhydrous CHC13 was added slowly. The 
reaction mixture was refluxed for 7 hr. I t was then cooled, 
washed (H 20), and dried (Xa2S04), and CHC13 was removed 
in vacuo. The residue solidified when triturated w-ith hexane. 
The solid was then recrystallized twice from j'-PrOH to give 5.0 
g of pure 13. 

Other members of this series (I, A = CO) were prepared, follow­
ing the above procedure. The resulting products were either 
recrystallized, when solid, from the appropriate solvents or con­
verted, when oily, to appropriate salts. 

N •-( 3,4,5-Trimethoxyphenacyl )-N4- [ 2-( 2-hydroxyethoxy )-
ethyl]piperazine Hydrobromide (16).—A solution of 5.8 g (0.02 
mole) of a-bromo-3,4,5-trimethoxyacetophenone and 3.5 g 
(0.02 mole) of X-[2-(2-hydroxyethoxy)ethyl]piperazine in 40 ml 
of Me2CO was refluxed for 3 hr and concentrated to half of its 
volume. The reaction mixture was left overnight at 10°. The 
resulting white solid was filtered, dried, and recrystallized. 

N1-(3,4,5-Trimethoxyphenacyl)-N4-(p-methoxyphenyl)piper-
azine (23).—A solution of 3.18 g (0.011 mole) of a-bromo-3,4,5-
trimethoxyacetophenone, 1.92 g (0.01 mole) of X-(p-methoxy-
phenyl)piperazine, and 2.0 g (0.02 mole) of triethylamine in 

(32) K. Ganapathi and A. Venkataraman, Pr< 
343 (1945); Chem. Abstr., 40, 4059* (1946) . 

Indii Acad. Sci., 22a, 
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00 ml of J'itOFI vva.s reiluxed for 8 hr. The reaction mixture was 
concentrated in vacuo, made alkaline with 40% XaOH, and ex­
tracted (CHCls). The extracts were dried (NajSO.,) and concen­
trated in vacuo. The resulting solid residue was recrystallized 
three times. 

Other members of this series (I, A = COCHzj were prepared 
following the above procedure. The resulting products were 
either crystallized from the appropriate solvents, when solid, 
or, when oily, converted to the maleate or dihydrochloride salts 
by addition of acetone solution of the base to the ethanolic 
maleic acid or to the excess 5 A* 2-propanolic-HCl. 

N1-f(3-(3,4,5-Trimethoxy benzoyl )ethyl]-N4-(o-tolyI)piperazine 
Monohydrochloride (39).—To a solution of 5.0 g (0.02 mole) of 
X-(o-tolyl)piperazine dihydrochloride in 100 ml of EtOH, 3 ml 
(^-0.03 mole) of aqueous formaldehyde (M7—41rj '), and 5.0 g 
(0.024 mole) of 3,4,5-trimethoxyaeetopheiione was added anil 
the mixture was refluxed for 7 hr. Additional aqueous formalde­
hyde (3 ml) was added and reflux continued further for 7 hr. 
The reaction mixture was concentrated to half of its volume and 
allowed to cool, when a white shining crystalline compound 
separated out. This was collected by filtration, dried, and 
recrystallized. 

The hydrochloride was converted quantitatively to the free 
base which was recrystallized from EtOH. The maleate salt 
of this base was prepared by the addition of its solution in ether 
to the calculated amount of maleic acid in EtOH. 

The rest of the ketonic Mannieh bases (I, A = COCH2CH2i 
were prepared by following the method described above. 

/3,(3-Bis[N4-(?«-tolyl)-N1-piperazinyI]-3,4,5-trimethoxypropio-
phenone.- To a solution of 3.73 g (0.015 mole) of l-(w-tolyl)-
piperazine dihydrochloride in 70 ml of EtOH, 1.5 ml (~0.01"> 
mole) of aqueous formaldehyde, and 3.45 g (0.01G5 mole) of 
3,4,5-trimethoxyaeetophenone were added and the mixture wan 
refluxed for 7 hr. Aqueous formaldehyde (1.5 nil) was again 
added and reflux continued for another 7 hr. The reaction mix­
ture was concentrated to one-third of its volume and added to 
200 ml of dry acetone; the resulting solid on nitration was 
hygroscopic. It was dissolved in water, and the free base was 
liberated with 10 r

( , aqueous NaOH and extracted with OHClj. 
The extracts were dried (Xa2S04) and concentrated in vacuo. 
The oily residue, on keeping for 2 days over anhydrous CaCl2 in 

The numerous attempts at structural modification of 
morphine and its congeners with the view to enhancing' 
pharmacological utility while concomitantly depressing 
less desirable side effects have been fully documented.s 

Recently1" we reported a novel transformation of 
codeine to an analog of the potent synthetic analgetic 
phenazocine in which a 14-fold increase in analgetic 
power over codeine was achieved. The present com­
munication deals with another approach in this area. 

(1) (a) P a p e r I : L. J. Sa rgen t a n d J . II . A s e r , ./. Med. Chew.., 6, 569 
(1963); (1>) 1 . 2 , 3 , 4 , l l , 1 2 - h e x a h y d r o - 7 - h y d r o x y - 3 - m e t h y l - 4 . 1 2 - m e t h a n o - 1 0 n -
n a p h t h o [1 ' ,8 ' :3 ,4 ,o]furo [2,3-d]azepin-.5(5aH)-one. 

(2) Visi t ing Associa te (1962-19(51). D e p a r t m e n t of C h e m i s t r y , Un ive r ­
sity of I t a j a s than , Ja ipur , Ind ia . 

(3) See, for example, (a) Col lected P a p e r s — R e p o r t of C o m m i t t e e on 
Droit Addict ion 1929-1941 , X a t i o n a l P e s e a r c h Council , Wash ing ton , 
1). ('.. 1911; (l>) X. Ii. E d d y , FI. Ualbach. a n d O. .1. l i r aendon . Bull. It'orW 
Health Orr/an.. 17, o09 (19o7), and previous papers in litis series. 

a, vacuum desiccator, turned into a fine vellow .solid, nip si)° dec 
(softens at 70°). Anal. (CSOHMNJCX) 0 ,11 , X. 

NMi-Hydroxy->^3,4,5-irimethoxyphenyl)propyl|-NXu-toI}Ti-
piperazine Dihydrochloride (40). - A suspension of 6.52 g (0.015 
mole) of 39 in 250 ml of AleOH was adjusted to p[I 10 wi'tli 50' , 
aqueous XaOII and cooled in an ice bath. While stirring tit 0°, 
(U) g of XaBIU was added over a period of 15 min. The reaction 
mixture was stirred for 3 hr at room temperature. It was then 
cooled to 5° and acidified to p l l 2 with concentrated IK'l. 
After ,-tirring for 15 min the pH was again adjusted to 10, 
with 50f"f aqueous XaOII. The reaction mixture was evaporated 
to half of its volume, diluted with 250 ml of H2(), and extracted 
(CIIC'Ij). The extracts were dried (Xa2SO.i,) and concentrated 
in vacuo. The resulting yellow oily residue was taken up in 00 
ml of .\Ie2CO and added to 30 ml of 5 .V 2-propanolic-IICI. 
The white granular solid thus obtained was recrystallized. 

N'-|-, -(3,4,5-Trimethoxybenzoyl)propyl]-N4-(o-methoxyphen-
yljpiperazine Dihydrochloride (49).----7-ChIoro-3,4,5-irimethoxy-
butyrophenone (2.73 g, 0.01 mole) and 3.S4 (0.02 mole) of X-(o-
methoxyphenyljpiperazine were mixed and warmed. The mix­
ture was kept for 0 hr at room temperature and then heated 111 
100° for 4 hr. After cooling, water was added, and the reaction 
mixture was extracted twice with 40 ml of CIK'h. The extracts 
were dried (XauSOj) and concentrated in vacuo. The resulting 
solid residue wa- recrystallized to give base which was also con­
verted to its dihydrochloride salt. 

Other members of ibis series (I, A = COClUCHjC'lh; were 
prepared following the above procedure. The resulting products 
were either recrystallized, when solid, from the appropriate 
solvents, or converted, when oily, to the dihydrochloride salts. 

N1- f<5-Hydroxy-S-( 3,4,5-trimethoxyphenyl)butyl] -N4-(o-me-
thoxyphenyl)piperazine dihydrochloride (50) was obtained from 
49 bv reduction with X'aBIE, following the procedure described 
for 40. 
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Well known is the fact that in the morphine group 
of alkaloids the nitrogen end of the ethanamine system 
is linked to C-9 while the carbon terminus (normally 
at 0-13) may, in certain instances, be rearranged to 
another position, e.g., 0-14 in metathebainone.4 It 
occurred to us that useful chemical as well as pharma­
cological information would accrue if it were possible 
to shift the nitrogen end of the basic chain to a position 
other than C-9 without disturbing the remaining salient 
features of the molecule. To this end, dihydrocodeinone 
(I) was selected as the starting material for the en­
visaged transformation. Utilizing standard proce­
dures, I-methiodide was degraded (Hofmann) to the 
corresponding methine and the latter was reduced to 
the dihydro derivative (II). Treatment of a warm, 

(1) C. Scliopf and P. I l o r k o v s k y , Aim.. 458, 148 (1927). 

Transformat ions in the Morphine Series. J I. ' V New Position 
Isomer of Dihydromorphinone" 
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The transformation of dihydrocodeinone (I) to it new position isomer (VI l j of dihydromorphinone i* de­
scribed. In mice, VII elicited roughly one-third the analgetic activity of codeine. These data further demon­
strate how critical are the relative points of linkage of the ethanamine system in respect to analgetic activity. 
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