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A series of [-substituted 3-(o-methoxyphenoxy )pyrrolidines was synthesized and evaluated for pharmacologie
activity, The predominant effects of these compounds were 1 lowering of blood pressure in anesthetized dogs

and generalized CNS depression in mice.

We have investigated a number of 3-substituted
1-aroylalkylpyrrolidines (I), some of which have shown
interesting CNS depressant and hypotensive activity in
animals.!  One of the most active compounds was
4-[3-(o-methoxyphenoxy)-1-pyrrolidinyi]-4’-fluoro-
butyrophenone (1I).

l N(CH.Q,,CO—@—Y
R

LI, R=0CH,2-0CH;;n=3Y=F

While structural changes in the amine portion of 11
have been reported,! this paper describes the prepara-
tion and pharmacological properties of a sertes of
related compounds in which the aroyvlalkyl group has
been modified (III). The C==0) group was replaced

N(CH.,),,.Z—@\
0 Y

OCH,
111

with 0CO, OCONH, CHOH, and CH=CH and i
certain instances the alkyl chain length was varied
(n = 2-4). Substituents (Y) on the aromatic ring are
indicated in Table I.

Chemistry.—The general synthetic scheme used in
the preparation of these compounds is illustrated in
Chart I.  The hydroxyalkylpyrrolidines (V) were
prepared by the reaction of 3-(o-methoxyphenoxy)-
pyrrolidine (IV)? with a bromohydrin in -PrOH.
Treatment of the hydroxyalkylpyrrolidines with the
appropriate aroyl halide or isocyanate gave the expected
esters (VI) and carbamates (VII) in good yields. Several
phenoxyalkylpyrrolidines (VII1) were obtained also in
good yields by alkylating 3-(o-methoxyphenoxy)pyr-
rolidine with various phenoxyalkyl halides.®=%  The
aroylpropylpyrrolidine (IT) was reduced (NaBH,) to
the corresponding alcohol IX.  This substituted bitanol
was then dehydrated to the butene (X) using 6 N HCL
Details are given in Table I and the Experimental
Sectiomn.

Pharmacologic Studies.—Experiments were con-
ducted in barbiturate-anesthetized dogs of either sex
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weighing from 7.5 to 14.2 kg, These studies examined
the effects of the expernmental commpounds, administered
intravenously, on arterial and venous blood pressures,
heart rate, the clectrocardiogram, respiratory fuaction,
mtestinal activity, cither uterine or urinary bladder
activity, urine flow, and antonomic nervous system
function; also in most of the experiments, effects on
three hematologic parameters, ghteose conecentration,
coagulation time, and the hematocerit, were determined.

The experimental componnds were investigated in
female albino mice (16-19 g) for grossly observable
effects, particularly those resulting from alteration of
CNS function.  Experimental materials (or saline for
controls) were given intraperitoneally and the mice
were then observed closely and subjected to certain
stimuli at regular intervals dining the following 4-6 hr.
The range of dose usually included either the threshold
or meffective us well as the lethal. In addition to
mformation relating to the (NS, the results of thesc
experiments permitted estimation of the acute 1.1y,

The compounds were also evaluated in the fighting
mice test; the details of this test have been deseribed. 2

Results.- - Tn anesthetized dogs. the primary pharma-
cologic etfect of these componndg was referable to the
cardiovasenlar system and the autonomic nervous
system.  With intravenons doses removed from the
lethal range. most of the compounds lowered blood
pressure slightly; exceptions were 7 and 9 whose effects
were graded as moderate {1 mg. kg decreased mean arte-
rial pressure at least 2097 for morve than 60 min).
Compounds 3. 8, and 14 werce virtually without hypo-
tensive action.  Effeets of the aetive compomds on
blood pressure apparently resulted from decreased
a-adrenergic function. When redietion in responses to
a-adrenergic stinntlation was used as the eriterion for
sich activity, moderately effective componnds weve 7,
9-12, 14. No detectable activity was produced by 8,
and the remaining componnds exerted 2 negligible to
slight effect.

Generalized NS depression was the predominant
effect of these compounds in mice. It was of moderate
degree with 10, 12, and 14, and it was considered weak
with 14, 6-9, 11, 13, and 15. Convulsions were pro-
duced by high doses of 13, and 5 elicited no grossty
observable effects in this procedure.

Only one compound (12) antagonized significantly
the aggressive hehavior of fighting mice; the effective
dose 50 was 18 mg kg,

Estimated LDso’s in mice were such that the com-
pounds wonld be divided into three groups.  The most

16) J. DaVanzo, M. Daugherty, R, Ruckert, and L. Kaog. Pscychopharmna-
cologia, 9. 210 (1966).
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: l N(CH)nR
OCH
Yxeld, Mp or bp Purifien
No. n R % (mm), °C solvent? Formula?
1 3 OH 53 155-158 (0.16) CuHxuNO;
2 3 OCONHCH, 92 94-97 I C)sH2sN:05°
3 3 OCONHCH; 96 143-145 I CusHssNO1?
4 3 0COC¢H-4-F 93 107-110 I CosHos FNO4®
5 3 0OCOC:H23,4,5-(0OCHs)s 69 99-101 I CasH3sNO ¢
6 3 OCOCgH; 88 143-145 I CoH2NOg®
7 2 0CsH4-2-OCH, 70 102-104 EA CuH N0
8 2 OCOCH; 70 154-156 I CaaHxNOs¢
9 2 OCsH; 85 124-126 I CoH2aNO7*
10 2 CH:CHC5H4-4-F 63 95—98 I CstngNOee
11 3 CHOHCH,4-F 94 CaHFNOs?
12 3 OC;H+4-F 90 78-83 I CosH2sFNO7
13 4 0OCH-4-F 62 119-121 I-E CuH2CIFNOs*
14 3 0CsH;-2-OCH;-4-COCH; 88 113-116 1 CosHuNO4¢
15 4 0OCsH;-2-OCH,;-4-COCH; 41 125-127 1 CasH3sNOy¢
e] = -PrOH, EA = EtOAC, E = i-Pr,0. ? All compounds analyzed for C, H, N. ¢Oxalate. ¢ Fumarate monohydrate. ¢ Maleate.
/ Fumarate. ¢ Analytical sample molecularly distilled. * Hydrochloride.

toxie, with LDgy’s of about 50 mg/kg or less, were 6-8
and 13-15. Compounds with LDg values in the 75—
175 mg kg range were 1-3, 5, 9, 10, and 12. The least
toxie with LDg’s In excess of 300 mgskg were 4 and 11.

Experimental Section

General procedures are given below for the preparation of the
compounds described in this paper. Analyses, yields, and physical
properties are recorded in Table I and significant variations in the
procedure are noted in the table footnotes. Temperatures are
uncorrected. Microanalyses were done by Micro-Tech Labora-
tories Inc., Skokie, Ill.

Hydroxyalkylpyrrolidines.—A mixture of 0.4 mole of 3-(o-
methoxyphenoxy )pyrrolidine, 0.44 mole of a bromohydrin, and
0.88 mole of anhydrous K,;CO; in 600 ml of i-PrOH was allowed
to reflux for 16 hr. After cooling, the mixture was filtered and
concentrated under vacuum. The residual oil was dissolved in
Et:0, and the solution was extracted with dilute HCl. The
aqueous layer was made basic and extracted with Et,0. The
collected Et20 extracts were dried (Na.SO,), treated with charcoal,
filtered, and concentrated under vacuum. The residual oil was
purified by vacuum distillation.

Carbamoyloxyalkylpyrrolidines.—To a stirred solution of 0.04
mole of a l-(hydroxyalkyl)-3-(o-methoxyphenoxy )pyrrolidine in
50 ml of dry C¢Hs under N: was slowly added 0.04 mole of an
isocyanate. The solution was stirred at room temperature for an
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additional 2 hr and then concentrated under vicunum.  ‘Tle
residual oils were converted to solid salis.

Aroyloxyalkylpyrrolidines.——To a stirred mixture of 0.04 mole
of I-(hydroxyalkyl)-3-(o-methoxyphenoxy)pyrrolidine and 0.088
mole of anhydrous Nu,CO; in 75 ml of CHCl;, 0.044 mole of an
aroyl chloride was added dropwise. The mixture was then stirred
for 4-21 lir depending on the aroyl halide used. The mixture
was shaken with 30 m} of H,O and the CHCL; luyer was separated,
dried (NasSOs), and concentrated under vacuum., Tlhe residuul
otl was dissolved in 11,0 and an excess of ethereal HCI was added.
The separaled hydrochloride was dissolved in a hasie solution,
and the free amine was extracted into 0. The ethereal ex-
tracts were dried and concentrated under vacuum. The residual
oils were converted into solid salts.

Phenoxyalkylpyrrolidines.- ~A mixture of 0.063 mole of a
plientoxyalkyl halide,®® 0.06 mole of 3-(n-merhoxyphenoxy )-
pyrrolidine, and 0.126 mole of anhydrous IKsCO; in 125 ml of
12tOH, /-PrOH, or Phdle was allowed to reflux for 4-36 lir
depending on the phenoxyalkyl halide used. The mixture was
filiered, and the filtrate was concentrated under vacuum. The
otly residue was dissolved in CiHg and the solution was extracted
withh 3 .\ HCL.  The aqueous laver and oily hivdroclloride were
combined and made haste. The hasic mixture was extracted with
CiHq and the collected extracts were dried, filtered, and concen-
trated.  In some instances tlie oily residue was purified on a
Florisil column using an Me,CO-CiHy gradient elution hefore
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making wo=alt. Inall cases the free amine was tinally ebaracter-
ized Dby conversion to a solid addition salt.

1-(p-Fluorophenyl)-4-[3-(o-methoxyphenoxy j-1-pyrrolidinyl]-1-
butanol.- -A solution of 00.3 g (0.25 mole) of 4-[3-(o-methoxy-
phienoxy - 1-pvrrolidinyl}-4’-Huorobutyrophienone  in 30 ml  of
MeOH was added to a stirred mixture of 37.84 g (1.0 mole) of
NaBH, in 150 ml of MeOH at a rate so as to maintain & mild
reflux.  Afrer the addition was complele the mixture was stirred
for 20 hr. A large excess of H.O was added, the mixture wus
stirred for an additional 1 hr and extracted with CHCL;, qnd the
extracts were dried and concentrated. N, ir, and te mdieated
thie expected product was pure.

trans-1-[4-( p-Fluoropheny!)-3-butenyl|-3-(o-methoxyphe-

noxy jpyrrolidine Maleate.~ -A mixture of 20 g (0.056 mole) of
1-(p-fluorophenyli-4-13-Co-methoxyphenoxy }-1-pyrrolidinyl]-1-
hutanol and 400 ml of 6 N HCI was allowed to retlux for | hr.
After cooling and making basic, the solution was extracted with
C:¢Hs.  The CiHy extracts were dried and concentrated. The
oily residue wax puritted by column chiromatography (Florisil),
eluting with Gyl containing increasing amounts of Me,CO. The
free amine wus converied to the malente salt.

Acknowledgments.- The authors wish to express
their appreciation to Marvel Dangherty. Donald 1.
Gilbert, Marilyn Honff, William E. King, and Dana M,
SNakalaz for pharmacological technieal assistance.

“Bridged’’ Amitriptyline Analogs'

EvcEne Gavanrtay, Crarexce Horrmax, Nicaoras PAOLELLA,

Departarent of Chemical Research

Joun Gogerry, Lours Iorio, GEorGE Lestie, anp J. H, Travorn

Department of Binlogicul Research, Suntdoz Phurmaceuticuls, Toae., Huwover, New Jersey

117936

Received Ovtolier 16, 1568

Tewraeyclic (dibenz[e,d,hlazulene) analogs of amitriptyline and nortriptyline were syvnthesized and compared

pharmacologically to the parent compounds.

While in fests reflecting enhancement of central sympathetic

activity (r.y., reserpine reversal test) the compounds gave negative results, their peripheral autonomic
profiles (with respect to potentiation of sympathominietic activity) were very similar to those of the tricvelie

analogs.

It is generally known that within the class of the
so-called tricyelic drugs, several of the established ring
systems (like the dibenzocycloheptylidene ring systein
in the antidepressant drugs amitriptyline and nortrip-
tyline, 1) are not planar but are skewed and bent:
therefore, a convex and a concave side may be distin-
guished with such ring systems. No one seems to have
drawn attention, however, to an additional feature
deducible from models: that the nitrogen atom in 1.
in all possible conformations of the seven-membered
ring,’ always stays above the convex side of the bent
surface defined by the tricycle. Indeed, the length and
rotational freedom of the side chain is such that the
nitrogenous group eannot assie positions bhelow (i.e.,
on the concave side of) that snrface.

This recognition and the desirability to test its
potential significance led us to counstruet molecules 2
and 3. On one hand, as again studied on models, the
geometry of the moiety formed by rings A, B, and C

(1) Paper I: E. Galantay, H. Agahigian, and N. Poolells, J. tmer. Chem.
Sac., 88, 38¢5 (1866).
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atives see, e.g.., A. Ebnéthec, E. Jncker. vod A. Srtoll. Hele, Chim, .lcla, 48.
1237 (1863),

these tetrahydrodibenzazulenes (although somewhat
more “hent” and less “skewed””) is reassuringly similar
to that of the dibenzoeycloheptylidene trieyele. On the
other hand. the amitriptyline side chain is now linked
to ring C to form a five-membered ring, extending the
“side-chain rigidity,” originally restricted to the two
arbons, 5 and 1" in 1, by a further carbon atom. This
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R R
la, R =H, nortriptyline 2a, R=H
b, R =CH,, amitriptyline b, R=CH,



