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cvaporated nider redinced pressure on o film evaporator.  The
residinal yellow oily base weighed 1.2 g (6477). The base (1.1 g)
was converted (o (he hydrogen oxalate salt that ery=tallized
from abwolute LtOQH-absalute E6O (15 ml eachil in a yvield of
1.4 g, mp 114-119° dec. Fnrther recrys(allization from EtOIl
11,0 gave an analytical sample, mp 114--115° dec.
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Fifty-iwo N Nedisubstituted piperazine derivatives, in whieli the Nt substitnents are 3,4,3-trimethoxyhen-
zoyl or 3,4, 0-trintethoxybenzoylalkyl and ¢he N'* substituents are methyl, 2-(2-hydroxyethoxy)ethyl, cyclo-
hexyl, beuzyl, m-niethyl- ar p-&-butylbenzyl, 2-phenethyl, phenyl, chloro- or methoxypheuyl, tolyl, 2,6-xylyl,
2-pyridyl, 2-pyrimidyl, or U-thiazolyl groups, have been synthesized and =creened for CNS activity., The
majority of the compounds prodiced CN8 depressant effects as shown by gross observation of intact animals
and confiried by niotor activity studies aud in some cases by conditioned-avoidance behavior,

In the search for better CNS drugs, the syuthesis
and screening of compounds having a 3,4,5-trimethoxy-
pheuyl group as an essential moiety have given en-
couraging results.2=* A considerable amount of litera-
ture has established the CNS activity of compounds
contailling a piperazine moiety.> A number of 34,5~
trimethoxybenzamides,® and  3,4,3-trimethoxyaceto-
phenone” have been reported to possess CNS depres-
sant or tranquillizing activity. Recently, Mannich
bases of l-aryl-4-acetyl-5-methylpyrazoles® and dif-
ferent acetophenones® with N-substituted piperaziles
have been reported to have good sedative—tranguillizing
activity. The butyrophenone derivatives of the gen-
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cral  formula  N'-(aroylalkyl)-N+(substituted)piper-
azines® have also been studied, one of which, N1-[y~
(p-fluorobenzoyl)propyl]-N*-(o-methoxyphenyl)piper-
azitle (haloanisone),!! is at present undergoing clinical
trials.  Accordingly, the synthesis of the compounds
having general formula I was undertaken.

0CH,
/ /TN
(7H;;O-®»A-N N—R
\ N/
OCH,
I

A = C0O, COCH,, COCH,CH,, CH(OH)CH,CH,,
COCH,CH.CH,, or CH(OH)CH,CH,CH,
R = CHj, 2-(2'-hydroxyethoxy)ethyl, cyclohexyl, beu-
zvl, m~-methyl- or p-t-butylbenzyl, phenethyl, C;H;,
o- or p-chlorophenyl, -, m~, or p-methoxyphenyl,
g=, =, Or p-tolyl, 2,6-xylyl, 2-pyridyl, 2-pyrimidyl,
or 2-thiazolyl

Chemistry.——The requisite N-monosubstituted piper-
azines were prepared according to literature methods. !
N-Alkyl-, N-eycloalkyl-, N-aralkyl-, and N-hetero-
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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
8,8’-dibromodiethylamine hydrobromide and the corre-
sponding anisidines,

3,4,5-Trimethoxybenzoylpiperazines (I, A = CO)
were made in good yields by condensing equimolecular
proportions of 34,5-trimethoxybenzoyl chloride and
the various N-monosubstituted piperazines in the pres-
ence of triethylamine.

a-[N4(Substituted) - N'-piperazinyl]-3,4,5- trimeth -
oxyacetophenones (I, A = COCH;) were obtained
by the condensation of a-bromo-3,4,5-trimethoxy-
acetophenone with various N-monosubstituted piper-
azines. a-Bromo-3,4,5-trimethoxyacetophenone 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.

B-[N*-(Substituted) - N'-piperazinyl]-3,4,5-trimeth-
oxypropiophenones (I, A = COCH,CH,) resulted
from Mannich reactions on 3,4,5-trimethoxyaceto-
phenone and N-monosubstituted piperazine hydro-
halides. When the Mannich reaction with N-(m-
tolyl)piperazine dihydrochloride was carried out under
the same conditions as with other N-arylpiperazines,
8,8-bis[N*-(m-tolyl)-N'-piperazinyl}-3,4,5-trimethoxy -
propiophenone resulted, in place of the expected 8-
[N4-(m-tolyl)-N'-piperazinyl]-3,4,5~trimethoxypropio-
phenone.

v-[N*-(Substituted) -N'-piperazinyl]-3,4,5-trimeth-
oxybutyrophenones (I, A = COCH;CH,CH,) were
prepared by the fusion of y-chloro-3,4,5-trimethoxy-
butyrophenone and the requisite N-monosubstituted
piperazine. The required +-chloro-3,4,5-trimethoxy-
butyrophenone, hitherto unknown, was formed in 859,
vield from @-3,4,5-trimethoxybenzoyl-y-butyrolactone
by treatment with hydrochloric acid and fused ZnCl..
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 1.

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, MetroIndustries, U. S. A.), potentia-
tion of barbital hypnosis,'® and in some cases by their
effect on classical avoidance behavior in rats.!* The
approximate LD, of the compounds were determined
on mice intraperitoneally as described by Litchfield,
et al.'* 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, 8. 8. Mandrekar, and U. K, Sheth, I'ndian J. Afed. Sei.,
21, 32 (1967).
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Therap., 96, 09 (1049).
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oxidase inhibitory activities. None of the compounds
had any analgetic activity (narcotic or nonnarcotic),
when tested by the rat tail flick method, !¢ clip method, '
and Nilsen’s electric shock method.!®* Similarly, there
was no protection against convulsion produced by
minimal electroshock and by pentylenetetrazole.'?
Also no MAO inhibition was seen by antireserpine
activity.? All of the compounds were administered
intraperitoneally in a suspension made with 0.59, 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: _COCHQCHZ_ > _COCHQCHQCHQ_ >
—CO- > —-COCH,-. It was also noted that the nature
of the substituent R on the N* position of piperazine
affects the activity. In the two most active series,
viz., propiophenones (I, A = COCH,CH,) and the
butyrophenones (I, A = COCH,CH,CH;), a higher
order of activity was observed when the N* 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 N4phenyl 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
N4heterocyclic-substituted piperazines than the N*
aryl ones. Also the N*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 Section?!

Intermediates.—The required 3,4,3-trimethoxvbenzoy! chlo-
ride,?? 3,4,3-trimethoxyacetophenone,?® and o-bromo-3,4,5-tri-
methoxyacetophenone?* were prepared by literature methods.

v=-Chloro-3 4,5-trimethoxybutyrephenone.—A mixture of 8.4 g
of a-(3,4,7-trimethoxybenzoyl)-y-butyrolactone®.% and 25 ml of
concentrated HCl was heated on a steam bath for 3 hr.  After
cooling, 8.0 g of fused ZuCl, was added and heating was contimied
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. Franceschini, ¢bid., 9, 280 (1954).

(18) P. L. Nilsen, Acta Pharmacol. Tozicol., 18, 10 (1961).
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(199).
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TasLE I (Continued)

L’;
Mouse CNS decrfease
LDs, depres- in motor
Crystn % mg/kg sion®  activity
No. A R solvent® yield? Mp? °C Formula Apalyses?! ip mg. kg of mice®
48 COCH,CH,CH, 0-Chlorophenyl E-Ac 47 198-200 dec  CpH2sCIN,O4-2HCI N 200 50 52
H 84-86 C23HaCIN, Oy N
49 COCH,CH.CH, o-Methoxyphenyl E 52 185-187 dec  CuHzpN,0;-2HCI C,H, N 130 30% 79
H 114-115 CoaHpN:Os N
50 CHOHCH,CILCH, o-Methoxyphenyl — E-Et 90 194-195 dec CoHaNo0;-2HCI  C,H,N 75 20 75
51 COCH,CH,CH, o-Tolyl E-Et 48 191-192 dec CsHaN0,4-2HCI N 200 507 18
H 89-91 CoH Ny Oy N
52 COCH,CH,CH, 2-Pyridyl E 35 220-231 dec  CupHysN;04-2HCI C,H, X 150 1074 39

e Ac, Me,CO; B, CsHs; E, EtOH; Ey, 709 EtOH; Et, Et,0; H, n-C¢H,y; P, -PrOH. ? Yields reported are the results of single ex-
periments and are based on the 3,4,5-trimethoxybenzoy! chloride (in case of 1-15), N-substituted piperazines (in case of 16-27), N-sub-
stituted piperazine hydrohalide salts (in case of 28-35, 37-39, and 41-45), and v-chloro-3,4,5-trimethoxybutyrophenone (in case of 46—
49, 51, aud 52); yields are calculated for the materials melting not less than 2-3° below the highest melting point obtained. ¢ Melting
points were taken in capillary tubes with a partial immersion thermometer and are wicorrected. ¢ Mice were observed diwing the
toxicity tests, The lowest dose at which significant depression was noted in mice is recorded in this column. Depression at doses
greater than 409 of the LD, is not considered to be significant and is indicated as negative (—). Any other siguificant effects on the
CXS of mice, rats, or cats are also 11oted in footiotes i 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 admiuistration (dose one-tenth of the LDj). The peak effect ix
given here. Less thaiu 509, decrease i1 motor activity was not considered to be siguificant and is indicated as negative (—). / Pro-
diced 60%; potentiation of barbital hypnosis at 20 mg/kg. ¢ Mild depression in cat at 3 mg/kg. " J. R. Boissier, R. Ratouis, and C.
Dumout, J. Med. Chem., 6, 541 (1963), reported mp 133-135°. ¢ Pharmacological testings 1ot done. 7 Produced 609, potentiation
of barbital hypnosis at 100 mg/kg. * Sleep in cat lasting 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 809, potentiation of barbital hypnosis at 100 mg/kg. ™ Marked relaxation of nictitating mem-
braie aud marked sedation observed iu cat which persisted for more than 2 hr at 20 mg/kg. Marked sedation and loss of righting
reflex observed i1 mice at 135 mg/kg. Produced 609, potentiationu of barbital hypnosis 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 hypuosis at 30
mg/kg. ? Boiling point 1535-158° (5 mm). ¢ Mild sedation and relaxation of nictitating membrane observed in cat at 5 mg/kg. Pro-

r Produced 809, potentiation of barbital hypuosis at 35 mg/kg. ¢ Marked
salivation in cat at 5 mg/kg. ¢ Urination, salivation, and limb paralysis observed in mice at 60 mg/kg. * Also has marked hypoteu-
sive action. * 609 decrease in motor activity of mice at 20 mg/kg. » Froduced catatonia in mice at 100 mg/kg. = 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 1009, potentiation of barbital hypuosis at
20 mg/kg. Blocking of conditioned avoidance response (CAR) in rats at 20 mg/kg. 1009, inhibition of orientation and amphetamine-
induced hyperactivity. Also has marked hypotensive action. ¥ 989, decrease in motor activity of mice at 10 mg/kg. * Produced
6097, potentiation of barbital hypnosis at 50 mg/kg. Also has hypotensive actionl. ¢ Produced 80% potentiation of barbital hypiiosis
at 20 mg/kg. Marked sedation and relaxation of nictitating membrane (effect lasting for 4 hr) observed in cat at 5 mg/kg. % Marked
sedation and loss of muscle tone observed in mice at 50 mg/kg. Marked sedation and relaxation of nictitating membraue observed in
cat at 5 and 20 mg/kg. At higher doses (120-160 mg/kg) catatonia was noticed. It has also marked hypotensive action. <« 95
decrease in motor activity of mice at 10 mg/kg. <4 Produced 1009; potentiation of barbital hypnosis at 20 mg/kg. ¢ Produced 1009
potentiation of barbital hypnosis at 20 mg/kg. Mild sedation and loss of muscle tone were observed in mice at 10 mg/kg. /7 509
decrease in motor activity of mice at 10 mg/kg. ¢ Produced 609, potentiation of barbital hypuosis at 20 mg/kg. Also has marked
hypoteusive action. * Marked sedation in mice at 50 mg/kg. Also has marked hypotensive action.  Marked sedation and loss of
muscle toue observed in mice at 50 mg/kg. ¥ Produced 909, poteutiation of barbital hypnosis at 10 mg/kg.

duced 609, potentiation of barbital hypnosis at 50 mg/kg.

monosubstituted piperazines obtained by literature
methods.

N’-(3,4,5-Trimethoxybenzoy!)-N4-(2-pyridyl)piperazine (13).

with ether. The combined ether extracts were washed (H,0), were
dried (Na,S0,), treated with active carbon, and concentrated

nuder reduced pressure. The resulting solid residue on crystal-

lization from hexane gave 7.0 g (855;) of produet, mp 80-82°,
The 2,4-dinitrophenylhydrazone derivative of this compound
was crystallized (EtOH ), mp 139-140°, Anal. (C,sH,,CIN,O7) N.
N-Monosubstituted Piperazines.—The following N-mono-
substituted piperazines required for the present work were
prepared by the methods described in literature: N-methyl,’ %
N-{2-(2-hydroxyethoxy)ethyl],’?> N-¢yeclohexyl,’2c N-benzyl, ¢
N-m-methylbenzyl,’?¢ N-p-t-butylbenzyl,’?¢ N-phenethyl,»?¢ N-
phenyl,’2f N-o- and -p-chlorophenyl,’?¢ N-m-, -0-, and -p-tolyl, %
N-m-, ~-0-, and -p-methoxyphenyl,’?s N-(2,6-xylyl)% N-(2-
pyridyl),’?i N-(2-pyrimidyl),’2i and N-(2-thiazolyl).’2
m~Methylbenzyl bromide,? p-i-butylbenzyl bromide,® phen-
ethyl chloride,? 2-bromopyridiue,® 2-chloropyrimidiue,® aud
U-chlorothiazole®? required for preparing the corresponding N-

(27) A. F. Titley. J. Chem. Soc., 514 (1926).

(28) (a) t-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} i-butylbenzene: D. Nightingale, R. G. Taylor, and H. W.
Smelser, J. Am. Chem. Soc., 63, 258 (1941): (c) t-butylbenzyl bromide:
P. Mamalis, H. Green, D. J. Outred, and M. Rix, J. Chem. Soc., 3015 (1962).

(29) L. Bermejo and J. J. Herrera, Congr. Intern. Quim, Pura y Apli., 9th,
Madrid, 1934, 4, 238 (1035); Chem. Ahstr., 80, 3118% (1936).

(30) C. F. H. Allen and J. R. Thirtle, ""Organic Syntheses,'" Col). Vo). II1,
John Wiley and Sons. Ine., New York, N. Y., 1955, p 136.

(31) I. C. Kogon. R. Miniy, and C. G. Overberger, "'Organic Syntheses,”
Col). Vol. 1V, John Wiley and Sons, lnc., New York, N, Y., 1963, p 182,

—To a solution of 3.26 g (0.02 mole) of N-(2-pyridyl)piperazine
and 4.0 g (0.04 mole) of triethylamine in 20 ml of anhydrous
CHCl;, 4.6 g (0.02 mole) of 3,4,5-trimethoxybenzoy! chloride
dissolved in 20 ml of anhydrous CHCl; was added slowly. The
reaction mixture was refluxed for 7 hr. It was then cooled,
washed (H.0), and dried (Na,SO,), and CHClL; was removed
in vacuo. The residue solidified when triturated with hexane.
The solid was then recrystallized twice from #-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 cou-
verted, when oily, to appropriate salts.

N’-(3,4,5-Trimethoxyphenacy!)-N *-[2-( 2-hydroxyethoxy )-
ethyl]piperazine Hydrobromide (16).—A solution of 5.8 g (0.02
mole) of a-bromo-3,4,5-trimethoxyacetophenone aud 3.5 g
(0.02 mole) of N-[2-(2-hydroxyethoxy)ethyl]piperazine i 40 ml
of Me,CO 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.

N’-(3,4,5-Trimethoxyphenacyl)-N*-( p-methoxypheny!)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 N-(p-niethoxy-
phenyl)piperazine, and 2.0 g (0.02 mole) of triethylanine in

(32) K. Ganapathi and A. Venkataraman, Proc. Indian Acad. Sci., 22a,
343 (1943); Chem. Abstr., 40, 40598 (1946) .
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60 mil of IOIT was refluxed for 8 hr. The reaction mixture was
concentrated 1n vacvo, made alkaline with 409 NaOH, and ex-
tracted (CHCL). The extracts were dried (Na;SQ,) and concen-
trated in wvacuo. The resulting solid residie was recrvstallized
three times.

Other nienmibers of thix series (I, A = COCH,) were prepared
following the above procedure. The resulting pradiiets were
cither crystallized from the appropriate solvents, when solid,
or, when oily, converted to the maleate or dihydrochloride sal=
by addidon of acetone solition of the base to the ethanolic
maleic acid or (o the excess 5 N 2-propanalic-TTClL

N1.[8-(3,4,5-Trimethoxybenzoyl)ethyl]-N*-(o-tolyl )piperazine
Monohydrochloride (39).—To a solution of 5.0 g (0.02 male) of
N-(o-talyDpiperazine dihyvdrochloride in 100 1l of EtOH, 3 ml
(~0.03 mole) of aqueons formaldehyde (37-41¢2), and 5.0 g
(0.024 miole) of 3,4,5-trimethoxyacetophenone wax added and
the mix(ire was refluxed for ¥ hr.  Additional aqueons formalde-
hyde (3 ml) was added and reflux continued further for 5 hr.
‘The reactian mixture was concentrated to half of its vohime and
allowed (o cool, when a white shining crvstalline compound
<epurated out,  This was collected hy filtration, dried, and
recrystallized.

The hydrochloride was converted quantitatively (o the free
base which was recrystallized fromi EOTI. The maleate salt
of thix base wax prepared hy the addition of its sohition in ether
to the calenlated amount of maleic aeid in EcOT,

The rest of the ketonie Manuich hases (I, A = COCILCIH,;
were prepared by following the niethod described ahove.

8,8-Bis[N¢-(n~-tolyl)-N’-piperazinyl]-3,4,5-trimethoxypropio-
phenone ~'T'o a solution of 3.73 g (0.014 niole) of 1-(m-tolyl)-
piperazine dihyvdrochloride i 70 ml of E(OH, 1.5 ml (~0.015
nole) of aqueous formaldehyde, and 3.45 g (0.0165 nwle) of
3,4,0-(rimethoxyacetophenone were added and the mixture was
refluxed for 7 hr.  Aqueous formaldehyde (1.5 ml) was again
added and reflix continned for another 7 hr.  The reaction mix-
(re was concentrated to one-third of its volume and added o,
200 ml of dry acetone; (he resulting solid on filtration was
hyvgroscopic. It was dissolved in water, and the free hase was
liberanted with 1097 aqueons NaOll and extracted with CIICL.
The extracts were dried (Na,804) and coucentrated n vacno,
The oily residue, on keeping for 2 days over anhydrons CaCl, in
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1 vaenam desicentor, tnrned into a fine yellow solid, imp 802 dee
(sof(ens at 70°). Anal. (CyuHeN,04) €, 11 N

Ni-{+-Hydroxy-vy-(3,4,5-trimethoxypheny!)propyl{-N’-(n-tolyl)-
piperazine Dihydrochloride (40).-~ A suspension of 6.52 g (0.015
mole) of 39 in 250 ml of MeOH was adjusted vy pIT 10 with S0t
agiients NaOTT ond encled 1 an ice bath. While stirring at 02,
0.9 g of NaBH; was added over a period of 15 min. The renction
nmixture was stirved for 3 hr at roont temperatnre. Tt was 1hen
cooled 10 3% and weldified (o pll 2 with concentrated 11CL
After stivring for 15 wmin the pH was again adjusted io 10,
with 3077 agneons NaOH. The reaction niixture was evaporated
to hatl of its voalume, dihited with 250 ml of TLO), and extractoed
(CHCL). The extracts were dried (NapS0,) and enncentrated
o vaom, The resulting vellow oily residite was taken up i G0
ml ot Me,CO and added (o 50 ml of 5N 2-propanolie-11CL
The white gramnlar solicd thns obiained wax recry=tallized.

No-[+-(3,4,5-Trimethoxybenzoy! )propyl] -N*-(0-methoxyphen-
yl)piperazine Dihydrochloride (49).-—-~-Chlom-1,4,5-(rimethoxy-
butyrophenne (274 g, 0,01 male) and 3584 (0.02 mnle) of N-(o-
methoxyphenyijpiperiazine weve mixed sand warnied.  The mix-
ture wis kept for 6 e at roomnt temperatie and then hented o1
100° fur 4 hr. After copling, water was added, and the veaction
utixtre wis extracted (wice with 40 mlof CHCL. The extracts
were dried (N:ua:20,) and concentrated (1 cuaeon. The resulting
solid residue was reervstallized (o give buse which was ats -
verted o its dibyvdmehloride salr.

(ther members of (hix series (I, A\ = COCHCILCHL) were
prepared following the above procednre.  The resulting prodirets
were cither recrystallized, when =olid, from the appropriaic
solvents, o1 converted, when oily, to the dihydrochloride sales,

N'-[s-Hydroxy-5-(3,4,5-trimethoxyphenyl)butyl]-N¢(o-me-
thoxypheny!)piperazine dihydrochloride (50) was abtained from
49 by reductian with NaBI,, following the procedire described
for 40.
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The transformation of dihydrocodeinone (1) to a new position isomter (VI of dihydromorphinone is de-

seribed.

Tn niice, VII elicited roughly one-third the analgetic activity of codeine.

These data further demon-

strate how eritical are the relative points of linkage of the ethanamine system in respect (o analgetic activity.

The numerous attempts at structural modification of
morphine and its congeners with the view to enhaneing
pharmacologieal utility while concomitantly depressing
less desirable side effects have been fully documented.?
Reeently!* we reported a uovel 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) Paper I: L. J. Sargenc¢ and J. 1. Ager, J. Med. Chem., 6, 569
(1963); () 1.2,3.4,11,12-hexahydro~7-hydroxy-3-nmethyl-4.12-1nethana-10H-
naphthol7,8:3,4 5 fnro[2,3-d [azepin-J(5aH)~ane.

(2} Visiting Associate (1962~19G4). llepartment of Chemistry, Univer-
sity of Rajasthan, Jaipnr, India.

i) See, fur example, (a) Collecled Papers=Repngrt «f Commictee on
Inng Adelietinn 1929-1041, National Researeli Cannci), Washington,
Do (L, L (i N, 1L Eddy, 11 Halbach, and O, 0. Braenden, Bull, TWorld
Health Organ., 17, 569 (1937), and previons papers in this series.

Well knowu is the fact that in the morphine group
of alkaloids the nitrogen end of the ethanamine systent
is linked to C-9 while the carbon terminus (normally
at C-13) may, in certain instances, be rearranged ta
another position, ¢.g., C-14 in metathebainone.* It
oceurred to us that useful chemical ax well as pharma-
cological information would acerue if it were possible
to shift the nitrogen cnd 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 dihiydro derivative (II). Treatment of a warm,

(1 . Schopf aml I Borkawsky, 1vn., 458, 148 /1927).
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