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The preparation of a =eries of ortho-substituted phenoxyalkylamines is reported.
proved to be potent papaverine-like agents, while exhibiting only weak anticholinergic properties.

sSeveral of the compounds
The =pux-

molytic activity i vitro as expressed by antibarium, anticholinergic, and antihistaminic potencies, and the acute

toxicity in mice are recorded.

Since the pioneering work of Bovet on the anti-
histaniinic properties of certain phenolic ethers, a
great number of compounds derived from 2-phenoxy-
ethylamine have been deseribed. and a surprising diver-
sity of biological activity attributable to the common
structural feature has been uncovered. The variety
of highly potent compounds include antihistaminies,?
adrenergic postsynaptic neuron blocking agents,® gen-
eral adrenolyties, MAOQO inhibitors,” stimulants of
attonomic  ganglia® and of skeletal musele”  anti-
tussives,® and local anestheties.”

About 15 years ago it was observed in this labora-
tory® that the quaternary ammonium compounds
corresponding to phenyltoloxamine were comparatively
weuk anticholinergic agents while retaining a consider-
able papaverine-like antispasmodic activity, This was
in striking contrast to results from the closely related
diphenylhydramine series.?

During their investigation of phenyvltoloxamine and
related tertinry amines, Hoekstra. ef al.,* demonstrated
w similar distribution of papaverine-like and anti-
cholinergic 7n eitro activity,  These findings prompted
the study presented here of @ series of basically sub-
stituted aryl ethers and their quaternary ammonium
salts for evaluation as potential musculotropic anti-
spasmodies.  The compoundx  synthesized and in-

11) Correspondence should he addressed to this author.

(2) (a) L. C. Cheney, R. R. Smith, and 3. 3. Binkley. /. Am. Chem. Soc..
T1, 61 (1949 (h) W. B, Wheatley, L. . Cheney, and 5. B. Binkley, thiv..
71, 64, 3795 (1949); (¢) J. Mills, E. Rohrmann, W. G. Dinwiddie. and 1. M.
Lee, Arch. Intern. Pharmacodyn., 80, 119 (1944): (d) Ch. I. Morel and W. G.
Stoll, Help, Chim. Acte, 38, 316 (1950); (e J. Fakstorp and E. Ifversen,
Aeta Chem. Seand., 4, 1610 (1951 (f) ). 13. Hoekstra, ). Tisch, N. Rakieten
and H. L. Dickison, J. Am. Pharm. Noc.. Sei. il 42, 5387 (1953); g} S,
Antonsen, Acte Pharmaecol, Toxicol., 8, 47 11953 11y L. ¢, Clieney and X,
13. Binkley, British Patents 743,106 (1956) and 741,982 (1957): U. 8. Patents
2,703,324 11955) and 2,768,207 (1956).
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1. Macko, E. J. Fellows, G. 1. Ullyot. J. Am. Chem. Soc., T3, 4162 (1951,
hy R. AL Mclean, R. J. Geus, R..J. Mourbacher, P. A, Mattis, and G, ..
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tdy D, I, Barron, P. M. G. Bavin, G. J. Durant, [. L. Natoff, R. G. N. Spic-
kett, and ID. K. Vallance, .J. Med. Chem.. 6, 705 (1963); (e) M. W. Baines,
.13, Cobb, R.J. Fden, R. Fielden, J. N, Gardner, A. M. Roe, W. Tertiuk,
and G. L. Willey, did., 8, 81 (18685;.

(4) (w) K. Fourneau and D. Bovet, Arch. Tntern. Phurmucodyn., 46, 178
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i, John Wiley and Sons, Inc., New York, N. Y., 1856, p 234; (d) J. Pdors-
sz, W. Porszdsz-Gibiszer, X, Féldedk., DB Matkovies, and J. Czombhos.
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.5) B. G, Brown and P. Hey. Brit. J. Pharmacol,, 11, 58 (1456).
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vestigated for biological effects were of two general
tyvpes (I and II) where the bulky molety R was derived

ROCH.CHCTL ROCHCHLCHNRTYY

NRRY
| It

from 2-hydroxybenzophenones (Fable 1), 2-hydroxy-
benzhydrols and 2-hydroxytriphenylmethanols (Table
I1), and a-phenvyl-s-cresols (Tables ITT and IV). and R".
R’ denotes hydrogen, aliphatic, alieyclic. and aromari-
cally substituted alkyl groups.  Quaternary ammonium
salts were prepared from =ome typical members of eael
group of compounds,

The 2-dialkylaminopropyl ethers (type [ were most
convenient!y prepared by a nucleophilic displacement
reaction of the p-toluenesulfonate esters of the corre-
sponding 2-hydroxypropyl ethers with an exeess of
sccondary wmines in boiling benzene.  Altermatively,
the tertiury wmines were svnthesized rig the 2-chloro-
propyl cthers in a similar manner. The sccondary al-
cohols required in this synthesis were obtained by heat-
ing propylene oxide and the appropriate phenol i the
presence of catalytical amounts of sodiunn at 1407,

The majority of the unbranched dialkylaminopropyl
ethers of type 11 were obtained by the method desceribed
previously by Cheney.#*"  In the case of the 2-03-
dialkylaminopropoxy)benzhydrols listed in Table 11
{(Ry = M) it was found advantageous to first prepare
the appropriate diatkvlaminopropy!l ethers ol =alievi-
aldehyde, which in a smooth Grignaed reaction with
phenylmagnesium bromide gave the desired benzhyvdryl
ethers,

N-[2-(a-Phenyl-o-tolyloxyjethyl fra-methyiphenethyl-
antine (48) was prepared by aminolysis of (a-phenyl-o-
tolvloxy)acetic acid ethyl exter™ (T} with a-nicthyl-
phiencthylamine at 200° and subsequent reduetion ol
the resulting amide (IV) with lithium aluminum hy-
dride  (=e¢ Scheme ). N-[2-(e-Plhienyl-o-tolyloxy)-
ethyl-2-indanamine (49) was prepared in o <imilar
manner.

ScneME 1

. CyHpCH2CHOCH) N He
ROCH.COOCH; ~— e e
I

LiALH,
ROCHCONHCH(CH)CHCiHy ——>
v

R o= o-CyHCHLColy ROCHCHNHCHCHCTLOH,

10) W. I3, Wheatley, N. Lo, Fitzgibbon, L. (", Cheney, and =015 Binkiev,
o Am. Chem, Soe., T2, 4443 (1950).
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[ EE = = = A modification of this method was applied to the
2;2 E e =2 == synthesis of N-[2-(a-phenyl-o-tolyloxy)ethyl]-p-hy-
S < . . . .
= droxyphenethylamine (50), in which case the amide
< be _ linkage was formed by the reaction of 2-(a-phenyl-o-
Z s — . . . .
R g Z < =< tolyloxy)ethylamine!! with p-hydroxyphenylacetlg acid
3 <= c == methyl ester.’? The extreme insolubility of the inter-
g mediate amide and the well-known complications
R arising from the precipitation of the lithium phenoxide
B - . . v . . .
W EE - A == during the lithium aluminum hydride reduction resulted
(7 E in poor yields of the secondary amine (50).
. - The presence of a carbonyl group made it necessary
- = .
g .2. = 2 22 to devise another route to 2-[2-(a-methylphenethyl-
géii > I I amino)ethoxy Jbenzophenone (51) (Scheme IT). Treat-
585 2 g3
ScHEME 11
(T om on e p-CHRCHL80:CL
g e > o v
‘; RONa
&S - =% <+ = CﬁHsCHQCH(CH3)NCHQCHZOSOQCGH4CH3'p —_—
|2 N ™ N
183 & & o< S0,CsH,CH;-p
VI
[ 3 © ) HBr, phenol
£ 2 & 23 CsHCH.CH (CH)NCH.CHOR ———>
S o ™ s |
z S0,CeH:CHyp
< .
s % 2wz VI
| = . = CsH,CH,CH(CH;)NHCH,CH:OR
(O = o o o
51
_ R = 0-CsH;COCsH,
g £z [T 2 2 23 2 . .
E oz |2 S 25 F ment of 2-(a-methylphenethylamino)ethanol!® (V) with
2 = =~ R 2 moles of p-toluenesulfonyl chloride in pyridine gave
Z : = Y. 2 2w 'z the p—toluenesglfonamido—p—tolqensulfonate ester (VI),
2 20X | = X *r~ 3 which on reaction with the sodium salt of 2-hydroxy-
~ S ~ v o« = . . .
Z N { z benzophenone at 169° yielded the p-toluenesulfonamide
=2 = : < (VII). Removal of the protecting group without
=] ] = = f=s] = : :
z |2 = = =[x g causing rupture of the ether linkage was effected by
3 2 B B ORR 2 prolonged treatment at room temperature with 489
* < z HBr and phenol in glacial acetic acid.'
= 8 % =2 £ The starting phenols were prepared essentially as
!L = 38 A § described earlier.?2->:15:18 A detailed description of the
hd e - - . . -
n synthesis of (o-hydroxyphenyl)diphenylmethanol'” is,
3 . . . .

a o e b however, included in the Experimental Section. The
¥ = ‘_74 23 4 quaternary ammonium salts were obtained in a con-
gz Q Lé é g ventional manner by reaction of the free tertiary amines
- = . . .

- 7 T~ g with alkylating agents in acetone.

. 2 The antispasmodic activities recorded in Tables
32 = I-IV were determined on the isolated guinea pig ileum
$f < < <=z z according to a modification of the method of Magnus.!®
Sz - , : : , . .
=4 = Barium chloride, carbaminoylcholine, and histamine
3 hydrochloride were employed as agonists, and the

R m’”ﬁ E spasmolytic, anticholinergic, and antihistaminic poten-
3 O Do £ cies were expressed as multiples of papaverine hydro-

AN CANE chloride, atropine sulfate, and histamine hydrochloride,

E respectively. The compounds of this series were found
<
~ (11) Prepared from a-phenyl-o-tolyloxyacetonitrile in 80% yield by LiAl-

5 & ;3 £ Hy4 reduction.

<3 E S 5 (12) H. Salkowski, Chem. Ber., 22, 2146 (1889).

) _"’: :E‘ = (13) (a) W. B. Wheatley, N. E. Fitzgibbon, L. C. Cheney, and 3. B.
. 5 =T ,ij Binkley, J. Am. Chem. Soc., 72, 1655 (1950); (b) J. F. Kerwin and G. E.
-1 o Q‘ o = Cllyot, T. 8. Patents 2,600,301 (1952) and 2,597,247 (1952).

= = ;I' =t (14) D.J. Weisblat, B. J. Magerlein, and D. R. Mvers, J. 4m. Chem. Soc.,

O L 3 75, 3630 (1953).

S FES = (15) M. Kulka, ibid., T6, 5469 (1954).

o g Vo E (16) (a) C. Graebe and F. Ullmann, Chem. Ber., 29, 824 (1896); (b) F.

f>} Ullmann and I, Goldberg, bid., 38, 2811 (1902).

S (17) (a) A. Bayer, Ann. Chem., 854, 167 (1907); (1) J. vanAlphen, Rec.
s % g 2R & Trav. Chim., 46, 800 (1927).
Z i - " (18) (a) K. Hermansen, Acta Pharmacol. Toxicol., 1T, 277 (1960); (b) R.

Magnus, Arch. GQes. Physiol., 102, 123 (1904).
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to be moderately strong to strong antagonists of spasiis
induced by barium ions on the guinea pig ileum in vitio,
while, with few exceptions, exhibiting a relatively lTow
order of anticholinergic and antihistaminic activity,
Some of the more promising members (1. 11, 28, 29. 30.
and 40) have been further studied with regard to thelr
utility  ax antispasmodies direetly  active on plain
muscle.

I addition, a variety of other effects were observed
in the tertiary and quaternary members of the =eries,
Notable among them are antagonism of tremorine-
imduced hypothermia and analgesia,' antagonism of
the phenyl-p-quinone-induced  writhing  syndrome.*
loeal anesthetie activity,?! and prevention of the tussive
response to stimulation of the cat’s larvngeal nerve,
A more detailed account of the pharmacology of the
compounds described will be published elsewhere.

Experimental Section

All melting poini= are corrected and were determined in «
capillary tube.  Microanalyses were carried out by Analytien AB,
Sollentuna, Sweden.

The experimental procedurex given below are representative
for the compounds lixted in Tables I-IV.

2-(2-p-Tolylsulfonyloxypropoxy )benzophenone.—A mixture of
0.5 g of xodium dis=olved in 268 g (1.33 moles) of 2-hydroxybenzo-
phenone®® und and 86.5 g (1.49 moles) of propylene oxide
was heated in an autoclave for 4 hr at 140°.22 The produces was
distilled in vacwo and the fraction boiling at 180-210° (13 mm}
was collected (247 g). Redistillation afforded 218 g (63¢),
hp 157-162° (0.15-0.25 mm), of the desired alcohol, which wa=
converted to the p-tolylsulfonyl ester by a standard procedure.?’!
The erude ester could not be eryvstallized and was used directly
in the preparation= of the compounds listed in Table I, by the
tvpical method described below for 1.

2-(2-Dimethylaminopropoxy )benzophenone Hydrochloride (1.

A solution of 21.4 g (0.47 mole) of dimethylamine in 240 ml of
dry benzene was added to a =olution of 78 g (0.19 mole) of 2-(2-
p-tolylsulfonyloxypropoxy benzophenone in S0 ml benzeue, and
the mixture was heated in an awmoclave for 16 hr at 140°.%
The solvent was removed under reduced pressure, the residue
was treated with 450 ml of 157, NaOIL, and the separated oily
product was extracted vepeatedly with ethier.  The combined ex-
tracts were washed with water and dried and the solvent was re-
moved.  The oily residue was distilled in racio giving 46 g (35
of the free base, bp 143-144.5° (0.15 mm}.  The buse (21.3 g,
0.075 mole) was converted to the hvdrochloride by treatment with
excess 3 .\ HCL evaporation 1o dryness of the resulting solution
inder reduced pressure, and cry=tallization of the residue from 2-
propanol; vield 12.3 g, mp 169-174.5°. Three further recrystal-
lizations from 2-propanol furnished wi analytical =ample, mp
176.5-177.5°.

2-(3-Dimethylaminopropoxy )benzophenone Hydrobromide (6.
~=To a stirred solution of 3.75 g (0.25 g-atom) of Na in 600 ml
of dry methanol was added 49.5 g (1.25 mole) of 2-hydroxybenzo-
phenone, and the mixture refluxed for 10 min.  After evaporation
of the solvent under reduced pressure and removal of the laxi
traces of water by codistillation with toluene, the residue wax
suspended in 250 ml of dry toluene. To this, 30.4 g (0.23 mole)
of 3-dimethylaminopropyl c¢hloride in toluene solution was added
with efficient stirring, and the mixture refluxed for 18 hr.  After
the addition of 250 m} of water, the toluene layer was separated
and washed with water, and the product was extracted with 3 .\
L The combined acid exiracts were washed with ether

193 Gl Chen, J. Phurmacol. Exptl. Therap., 124, 73 (1958,
07 1. C. Henderstat and J. Forsaith, th/d.. 125, 237 (195%).
1y . Bianchi, Brit, J. Pharmacol., 11, 104 11936).
21 R. Dowmenjoz, Arch, Keptl, Pathol. Pharmakol,, 218, 19
30 AL R, Sexton and K. C. Britton, J. Am, Chem. Soc.. 70, 36
1) a0 = Marvel and V. (L Sekera, “Organic Syntheses,” Coll. Vol
[11. Jobn Wiley and Sons, Inc., New York, N. Y., 1055, p 366 i Ko A he,
T, Dharne Soe Japan, T8, 164 11855) Chem. Abstr., B0, 1774 11956,
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vdiscarded ;o and the puarified hase wis precipitoedg with 5o,
NaOIT. Tsolation of the produet i the u=ual manner and dis-
tllation 7 vacwe vielded 506 ¢ 71700 of an ol hp 164 1667
i mme The free base 1130 @0 0,05 moler was converted 1o
the covresponding hyedrobromide by rrentment woh HBre i
cther =olution, 17.3 g ¢907 L mp SE-s6®0 Fonrveervstadlizations
from 2-propanol furnished an anadyvtieal sample, mp 87 807,
2-(3-Dimethylaminopropoxy jbenzaldehyde.- =alicyvialdehyde
dl g, 005 moled was added with <tirring 1o a0 ~olution of 115
ol Na 1003 g-nvome i 600 ml of dey methanol, wnd the mixne
refluxed for afew minutes to complete the reaction. The metha-
nol was <lowly evapornted under reduced pressure, the solid
residue was =u=pended in 200 ml of wluene, and the solvent was
distilled 1o =eeure anhyvdrous conditions. 3-Dimethyvlamino-
propyl chloride (73 g 0.6 mole: in 600 ml of dry toluene was
then added 1o w <uspension of the =odiuvm saliexlddehyde vy 300
mlbof toluene.  The mixture was rvefluxed with stiremg for IN e
and cooled, and the precipinted salt was filteved. The filtee
wis cancentratred ander redneed pressure. and the residie wis
distilled 7 racin: vield 82 ¢ 700, 5 hp TOS- 100 (0,23 0.02 i

Anad. Caled for CpHENO NU6760 Founrkr NU6.T4

2.1 3-Dimethylaminopropoxy :benzhydrol (13:. A ~olution of
26.7 g 10129 mole) of 2-3-dimethy laminoproposy henzaldehyde
in T mlof dry ether was <lowly added with =tirving 1o an evherend
=olution of phenylmagnesium bromide. prepared {rom 12,6 g
(002 g-atom it of Mg and 101 g 10,62 moler of bromobenzene
250 mi of dry ether. The mixture was veflused for 4 I beade
atmo=phere and left <tanding overnight at room temperature,
The complex was decomposed with 245 ml of 3 N 1TTCHL and the
precipitate was vecovered by filtmidon and wishing with ether.
The eride hydrochloride was dis<olved to b waters and the free
buse was liberated with 225 ml of 307, NaOIHL The vield of
eryvstulline product wis 306 ¢ N300 mp 96 1017 The feee
hase (10 g, 0,033 moler was dissolved in methanol and trented
with 413 mb of 085 30 phosphorie acid. Recovery and re-
ervstallization of the phosphate from methanol gave N5 @ (667,
mp 167516497, of 13.

(n-Hydroxyphenylidiphenylmethanol.” - -=alicyliv wetd methyl
ester (30,7 g, 0.33 mole) in 100 ol of dry ether was added dropwise
with =tirring toan etheral solution of phenylmagnesium bromide,
prepared from 486 g 2.0 g-atoms=i of Mg and 302 g 2.5 moles:
of bromobenzene in 800 ml of dry ether, and the mixture refluxed
for 2 hr. After stunding overnight, the complex was deconposed
by the careful addition with <tirring of 600 ml of 107, NH,CL
and the su=pension was filtered.  The ether lnver was separiied,
washed with water, and dried, and the solvent was removed,
The =<olid residue wus recrvstallized from petroleunt ether (627
o) then from 677, aleobol, vielding HN2 g 627 wmp TH TR
He B 1420 of the pure earbinol,

N,N-Dialkyl-3-( «-phenyl-o-tolyloxy )propylamines : Tuble {11,
44-46) were prepared from a-phenyvi-o-cresol aceording 1o the
general method described in the literature.™

N,N-Dialkyl-1-methyl-2-i «-phenyl-o-tolyloxy jethylamines
{Table 11, 28-43)were prepared by aminolysix of 1 e-phenyl-o-
tolvloxy =2-propanol  p-toluenesulfonate with the appropriate
secondary amines weeording 1o the procedure deseribed i detail
for 2-2-dimet hylaminopropoxy ibenzophenone hydrochloride 1

Quaternary Ammonium Salts. - The quaternary ammonium
<alts listed in the Tables T-IV were prepared from vheir cor-
vesponding bases by reaction with the appropriate akylating
agents (alkyl halides, p-toluenesulfonyl estersy in aeetone.

N-{2-( @-Phenyl-o-tolyloxy Jethyl|-«-methylphenethylamine Hy-
drochloride (48). A mixture of 10N g (04 mole: of -
phenyl-o-tolvloxyacetic acid ethyvl ester (1T and 541 ¢ 1004
mole) of a-methyiphenethylamine was heated first ut 1407
for 1 hr, then at 200° for another 3 hr while allowing the ethanol
formed to escape. The =yrupy reaction product, consisting
of crude N-{a-methylphenethy]-{ e-phenyi-o-tolyloxy weetamide
(I'V), wax dizsolved in 50 ml of dry ether and ~lowly added with
stirring to a suspension of 2.22 g (0,058 mole) of LiAIH; n 100
ml of dry ether.  The mivture was refluxed for 12 hr wnd, after
cooling, treated <uccessively with 1.9 ml of water. 1.4 ml of 207,
NaOI, and 6.4 m) of water.  The stirring was continued for 1 hr,
the hadroxide precipitate wis fittered, the ether layver wax dried
(OMeRO0, and the =olvent was removed.  The vesidue (13.2 w0
was distilled 7 rgeno vielding 9.y @ (72700 ol w produet boiling
ditfusely from 193-216% «0 13 mmo. Conversionoof the buse to s
hvdrochloride with dey HCL e ether solition gave 6.07 g (567,
mp 156-163°, of 48, After three reery=tallizations from ethanol
itmelted at 163-165°.
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N-{2-( a-Phenyl-o-tolyloxy )ethyl]-2-indanamine (49), bp 238~
248° (0.36-0.50 mm), yield 519, hydrochloride mp 172-173°, was
prepared similarly from 2-aminoindane® and a-phenyl-o-tolyloxy-
acetic acid ethyl ester (II1) via N-(2-indanyl)-(e-phenyl-o-tolyl-
oxy)acetamide, mp 188-192.8°, vield 809%.

N-(2-indanyl)-( «-phenyl-o-tolyloxy )acetamide, mp 188-192.8°,
vield 80C;.

Anal. Caled for CuHxNO.: C, 80.64; H, 6.49; N, 3.92.
Found: C, 79.75; H, 6.49; N, 4.04.

2-( a-Phenyl-o-tolyloxy )ethylamine.—A solution of 34.6 g
(0.155 mole) of (a-phenyl-o-tolyloxy)acetonitrile?? in 200 ml
of dry ether was slowly added to 11.7 g (0.308 mole) of LiAlH,
suspended in 200 ml of dry ether with efficient stirring. The
mixture was refluxed for 13 hr and, after cooling, treated with
10.1 m] of water, 7.5 ml of 309, NaOH, and finally 34.2 ml of
water, After strring for 1 hr, the precipitate was filtered and
washed thoroughly with ether. The combined filtrate was dried
(MgS0,), the solvent was removed, and the residue (35.2 g)
was distilled in vacuo. The fraction boiling at 149.5-162° (0.38-
0.52 mm) was redistilled, vielding 28.2 g (809;) of V, bp 148.5-
151° (0.48-0.52 mm).

Anal. Caled for C:HuNO: C, 79.25; H, 7.54; N, 6.16.
Found: C, 79.40: H, 7.75; N, 5.74.

N-[2-( «-Phenyl-o-tolyloxy )ethyl] -p-hydroxyphenylacetamide.
—A mixture of 23.4 g (0.103 mole) of 2-(«-phenyl-o-tolyloxy)-
ethylamine (V) and 17.1 g (0.103 mole) of p-hydroxyphenylacetic
acid methy] ester!? was heated to 140° for 30 min, then to 200°
for 3 hr, while the aleohol formed during the reaction escaped.
The syrupy residue was recrystallized from alcohol; mp 126.6-
131.6°, vield 24.4 g (65%). A sample prepared for analysis
melted at 131-132.8°,

Anal. Caled for CuHuNO;: C, 76.43; H, 6.41; N, 3.88.
Found: C, 76.40: H, 6.47: N, 3.82.

N-[2-( «=Phenyl-o-tolyloxy)ethyl] -p-hydroxyphenethylamine
Hydrochloride (50).—In the upper part of a Soxhlet apparatus
was placed 21.6 g (0.06 mole) of N-[2-( a-phenyl-o-tolyloxy )ethyl]-
p-hydroxyphenylacetamide. In the bottom flask a suspension
of 11.4 g (0.6 mole) of LiAIH, in 600 ml of dry ether was prepared,
and the extraction continued under reflux until the amide had
disappeared (162 hr). To the cooled, stirred suspension was
added in succession 11.2 ml of water, 8.6 ml of 209, NaOH, and
58.4 ml of water. The precipitate was filtered and washed with
ether and then suspended in 400 ml of 3 N HCl. Extraction
with three 100-ml portions of chloroform followed by filtration

(26) 2-Aminoindane was prepared in practically quantitative yield by a
“ehmidt reaction on indane-2-carboxylic acid chloride.
(27) R. 3. Burtner, U. S. Patent 2,676,968 (1954).
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of the insoluble product gave 6.64 g of the crude product, mp
150~155°. Recrystallization from ethanol yielded 4.28 g, mp
160.4-163.6°, which on further purification gave a final yield of
3.2 g (149;) of the analytically pure hydrochloride.
N-p-Tolylsulfonyl-N-[2-( p-tolylsulfonyloxy )ethyl] -o-methyl-
phenethylamine (VI).—To a solution of 35.9 g (0.2 mole) of 2-
(a-methylphenethylamino)ethanol in 240 ml of dry pyridine was
added in small portions 85.4 g (0.5 mole) of p-tolylsulfonyl
chloride with efficient stirring and cooling in an ice-salt mixture.
The temperature was kept below 10°, then poured on 1 1. of ice-~
water, and the organic phase was extracted with two 500-ml]
portions of ether. The ether layer was decolorized and freed
from black, tarry impurities by washing twice with 250-ml por-
tions of 3 N HC], separating, and drying (MgS04). Removal of
the solvent left a yellow syrup (55.6 g, 579,) that resisted all
attempts of crystallization. Elemental analysis (Anal. Caled
for Cy;HasN O3S0 N, 2.87; 8, 13.15. Found: N, 2.64; S, 12.61.)
showed the material to be sufficiently pure for use in the next step.

N-(a-Methylphenethyl)-N-[2-(0-benzoylphenoxy )ethyl]-p-tol-
uenesulfonamide (VII).—2-Hydroxybenzophenone (21.2 g, 0.1
mole) was added to a solution of 2.46 g (0.1 g-atom) of Na in 30
ml of alcohol. To this, 52.1 g (0.1 mole) of VI disselved in 100
ml alecohol was added, and the mixture was heated in an autoclave
to 160° for 24 hr. The solvent was then removed in vacuo, and
the residue was treated with 300 ml of 109, NaOH. Extraction
of the oily precipitate with ether, and evaporation of the solution
to dryness gave 50 g (919,) of a syrup that could not be erystal-
lized.

Anal. Caled for CuHu NSOy N, 2.73; S, 6.24.
2.60; S, 6.09.

2-[2-( @=Methylphenethylamino)ethoxy]benzophenone Hydro-
chloride (51).—A mixture of 22.4 g (0.04 mole) of VII, 100 g of
36.79 dry HBr in glacial acetic acid, and 8.23 g (0.08 mole) of
phenol was left standing at room temperature for 6 days. The
dark solution was evaporated to dryness ¢n vacuo and the residue
was distributed between 200 ml of 159, NaOH and 200 ml of
ether. The ether phase was washed with 159, NaOH and water,
dried (MgS80,), and treated with dry HCl. The resulting oily
suspension was evaporated to dryness in vacuo, and the residue
was recrystallized from acetonitrile; yield 10.8 g, mp 134-137°,
Repeated recrystallizations from acetonitrile and 2-propanol gave
the analytically pure hydrochloride 51 (7.23 g, 429 ), mp 142.5~
147°.
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The preparation of 24 compounds related to 2’-(3-dimethylaminopropylthio)cinnamanilide and their anti-
serotonin activity on the rat uterus are reported. Four of these compounds are highly active in this test pro-

cedure.

We have previously reported the synthesis and
antiserotonin activity of I® and several of its analogs.
Following the pharmacological studies of this series
of compounds,*=7 I was selected for evaluation in man,

(1) Previous paper: J. Krapcho, E. R. Spitzmiller, C. F. Turk, and J.
Fried, J. Med. Chem., T, 376 (1964).

(2) Presented in part before the Division of Medicinal Chemistry, 149th
National Meeting of the American Chemical Society, Detroit, Mich., April
1965.

(3) Cinanserin is the approved generic name for 2’-(3-dimethylaminopro-
pylthio)einnamanilide (I).

Preliminary clinical studies have shown that I ex-
hibits antidepressant action, is effective in the treat-
ment of spastic bronchial disease and gastrointestinal
hyperfunctioning states, and apparently possesses

(4) B. Rubin, J. J. Piala, J. C. Burke, and B. N. Craver, Arch. Intern.
Pharmacodyn., 182, 132 (1964).

(5) A. R. Furgiuele, J. P. High, and Z. P. Horovitz, ibid., 155, 225 (1965).

(6) B. Rubin and M. H. Waugh, Proc. Soc. Exptl. Biol. Med., 119, 438
(1965).

(7) B. Rubin, J. Krapcho, and J. P, High, Life Sci., 5, 845 (1966).



