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The preparalinn uf a series vl octho-substitred phenvxyalkylamines is reported.
proved v be potent papaverine-like agents, while exhibiting only weak antichulinergic properties.

Several of the coanpomuls
The =pas-

mlytic activily in vitro as expressed by antibarinm, anticholinergiv, and autihistaminic poteneies, and the avaie

tuxicity in mice are recorded.

Siiree the plonecring work of Bovet on the auti-
histaminic properties of certain phenolic ethers, n
great nuiber of compounds derived from 2-phenoxy-
cthylamine have been described. and a surprising diver-
sity of biological activity attributable to the common
structural feature has been uncovered.  The variety
of highly potent compounds include antihistaminics,*
adrenergic postsynaptic neuron blocking agents,? gen-
cral adrenolyties,® MAO inhibitors” stimulants of
antonomic  ganglia® aud of =keletal musele™  anti-
tussives, and local anestheties.®

About 15 vears ago 1t was obscrved in this laboru-
tory? that the quaternary unmouniuni compounds
corresponding to phenyltoloxamine were comparatively
wenk anticholinergie agents while retaitdng a consider-
able papaverine-ike antispasmodic activity, This wus
in striking contrast to results from the closely related
diphenylhydramine series,”s

During their investigution of pheuyltoloxamine aid
related tertiary anines, Hoelkstra, ¢f af.,*f demonstrated
a sinular distribution of papaverine-like and  anti-
cholinergic on w#itro activity.  Thesce findings prompted
the study presented here of a scries of basically sub-
stituted aryl ethers and their quaternary ammonium
salts for evaluation as potential musculotropic andi-
spasmodies.  The compounds  synthesized caul in-
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vestigated for biological effects were of two gencrud
tyvpes (T and II) where the bulky nioicty R wis derivad

ROCHLCHCH; ROCH.CILCIHLNIUEY

NRRT
I 11

from 2-hydroxybenzophenones (Fable . 2-hydroxy-
benzhydrols and 2-hydroxytriphenylmetliaols (Tuble
I1), and e-phenyl-o-cresols (Tables ITT and IV). coud R
R denotes hvdrogen, aliphatic, alicyelie, aud aromaa-
cally substituted alkyl groups.  Quateriry amoniin
salts were prepared from some typical members of cuelr
group of compounds,

The 2-didkylaminopropyl ethers (1ype ) were nost
convenient'y prepured by a nuclcophilic displacenent
reaction of the p-tolucncsulfonate esters of the corre-
sponding 2-hydroxvpropyl ethers with sin exvess of
secondary wmiines e boiling beuzeue.  Alternatively,
the tertiary unines were synthezized e ¢he 2-cliloro-
propyl cthers in o similar nemmer. The sceondary -
¢ohols required in this synthesis were obtuined by hese-
ing propylenc oxide and the appropriate phenol nn ¢he
prescncee of vatalytical :anounts of sodiur i 1407,

The majority of the unbranched dialkylandnopropyl
cthers of tvpe 1T were obtained by the uiethod deseribed
previously by Cheney. s In the cuse of (he 2-03-
dialkyInnminopropoxyybenzhydrols Iistedd in Tuble 11
Ry, = W it was found advantageons to first prepare
the appropriste dinlkvlaminopropyl cthiers al sudieyl-
aldehyde, whiclc in o smooth Grignard reaction with
phenyhragesinm bromide gave the desived henzhiydeyl
cthers,

N-[|2-(a-Pheryl-o-tolyloxy)ethyl f-a-tacthylphernethyl-
antine (48) was prepared by sninolysis of ta-phenyl-r-
tolvloxy)acctic aeid ethyl exve™ (IT1) with a-metliyl-
phencthiylunine at 200% and subsequent reduetion of
the resulting unide (IV) withe lithiumne alandnmn hy-
dride (sce¢ Scheme 1) N-[2-(e-Plenyl-o-tolvloxy ) -
ethyl|-2-indioronine (49) wis prepared e o simlar
e,

Seneae 1
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10
11
12

@ Recrystallization solvents:
iatropine, antihistaminie = diphenhydramine.

coral observation test. ¢ CzH,)N = piperidino.

No.
13
14
15
16
17
18
19

20
21
22
23
24
25
26

R
N(CHa),
N(C.115),
N(C;H-),
N(Cylly),
C5H10N=
H
H
It
H
I

CH;NH(Colls), 1T
C;HoN *CH; H

C¢H;
CeH;

Recrystn

Rz X solvents®
13 1ICl A
H HCl B
1 I >
H HI C
H HBr A
N(CHi):  HBr A
N(C.Hs), 1I,PO4 D
N(C;Hz), HI A
N(CHy), HBr A
CsH,)N HBr A
I- C
I- C

Re
N(CHa)e
N(C:Hj;):
N(C;Hz)e
N(CHy),
CsHoNe
N(CHa)-
N(C,Hs)e

NH(ClTa)s
CH;tN(C.Hs;).
CH;3;N +(C;Hy),
CH;N *(CsHs).
C;H,oN +—ClII;
TN(CHa)s
CH;3N H(CeHz)e

X
H;PO,
H;PO,
IClI
HBr
HBr
HCl
HBr

p-C I I;;C 6H4SO$ -
p-CHgCﬁH,;SOg*
I)'CH_quHl;S();;*

I-

p-CH,CHASO0;
p—C H:;CGH4S()3 -
p-CILCHLS0; -

Mp, °C
176-177
147-148
136-137
102-104
133-134
87-89
187-189
121-123
131-132
157-159
130-132
162-163

TasLk I

Basic E1HERS OF 2-TTYDROXYBENZOI'TIENONE

=

=

Formula

Cisl1CINO,

CapHagCINQ,- 1,0

CelinINO,
C‘ZAHIMINO2
Cu11¢sBrNQ,
Cm}IggBI’NOz
CaHasNOsP
CaH30INO,
CauHyuBrNO,
(le ngBI‘NOz
CauHxINO,
CaeHasl NO,

OCH,CHCH,R,
(0

Caled

67
65

506.
H8.
62.
.35

59

58.
56.
64.
62.
55.
56.

(A) 2-propanol, (B) methyl cthyl ketone, (C) absolute, ethanol, (D) 909, ethanol.
¢ LDz values caleulated aceording to G. Karber, Arch. Exptl. Pharmakol., 162, 480 (1931).

.60
.65

53
18
36

67
53
27
38
62
77

R

X

% C———
Found

68.
.48
K7
.48
.53
.37
.85
.24
.48
.40

065
H6

55.
56.

05

92
79

Reerystn — ¥z

solvents® Mp, °C Formula Caled I"ound

C 167-169 CisHxNOeP 56.39 56.37

B 167-169 CaH3NOsP 58.39 58.54

E 140142 C,:H3:CINO, 69.89 69.88

A 119-121 CasH3eNO,Br 63.97 64.89

B 183-185 Ci12HasBrNO: 62.06 62.10

F 206—-208 CagHusCINO; 72.43 71.56

D 185-188 CaeH3BrNO,- 65.13 65.60
0.5H,0

g 152-156 CaH3sNSOs 66 .22 66.10

K 132-134 CosH 5 NSO; 67.30 67.82

1o 164-165 CyHuaNSOs 68.28 68.10

A 138-141 CosHgINO; H8.71 59.79

A 162-163 CaHyuINO; 56.53 56.53

B 237-239 C3Hu880; 70.17 70.17

D 97—106 C.'MI{!AI NSO:, 67 . ()9 67 13
1.75H,0

Caled

6.
7.
3. 47
3. U2

~ o~

SN oSS

94
64

.49
.07
.90
.47
.65
.50
.22
.07

H—— — 9% N ——
Found Caled Found
6.88 4.38 4.36
7.72 3.84 3.83
G.6h 3.00 3.11
7.01 2.83 2.88
6.71 3.47 3.39
6.31 3.84 3.83
7.17 3.42 3.61
7.02 3.00 3.01
7.65 3.25 3.29
6.47 3.47 3.40
6.25 3.09 3.14
6.24 3.01 3.07

b The standards are taken as 1:

OH OCH,CH.CH,R.

TasLe II: Basic Eruers OF 2-HYDROXYBENZIIYDROLS @/ @
l
(*]

— % H——— —— 9 N —

(J.zlcd

NS LN

EN - - PN P IS N

.84
.36
.54
.06
.96
.09
b

.05
.46
.84
.49
.48

82
38

Yound
6.83
.41
.63
.22
.82
27
.97

=2 = o Sle N

.93
.56
83
59
.72
.82
.35

NN

Caled
3.66
3.42
3.71
3.12
3.46
3.52
92

[\

.97
.81
.66
.74
.00
.56
.35

RN W N NN

Found

3.
3.

B W w

NN WN NN W

67
47

.88
.02
.39

46
99

.15
.77

73
61
02

.66

30

Mouse
LDg
mg/kg ip
24 hr

85¢
108¢
107¢
200-4004
100-200¢
142¢
100-200¢
100-200¢
100-200¢
1002004
50-100¢
804

lytie
20
{0

4

B S N
oc

8
1.3
<1
50
40

Anticho-
linergic
0.07
0.06
0.01
<0.01
0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.24
0.64

. Relative activity? in vitro ——
Spasmo-

Antihis-
taminie
0.07
0.01
<0.1
0.01
0.02
<0.1
<0.1
<0.1
<0.1
<0.1
0.04
0.11

spasmolytic = papaverine, anticholinergic =

Mouse LDgo,

mg/kg ip
24 hr

1002004
2004004
1002004
2004004
1002004
150¢
100-200¢

50-1004
25504
100-200¢
100-200¢
50-1004
50-100¢

25-50¢

Spas-

molytic

1.3

) bk DD =t
eI N T o)

ot

M I T )

3
12

linergic
0.01
0.01
<0.01
<0.01
<0.01
0.01
<0.01

<0.01
<0.01
<0.01
<0.01
<0.01

0.23

0.17

4 Approximate values for LDj, obtained from a behay-

—— Relative activity? i n vitro ——

Anticho- Antihis-

taminic
0.22
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

* Recrystallization solvents: (A) absolute ethanol, (B) 909, ethanol, (C) methanol, (D) chloroform-petroleum ether 1:1, (I8) acetonitrile, (F) methanol-ether 2:1, (H) methyl ethyl ketone.
b—¢ See corresponding footnotes in Table I.
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Tasire TIT

Basie FINERs 01 a-PHENVL-0-URESDL,

OCHCHR,
|
. R. R,
7 CH.
| X
x
Mouse Relitive aetivily® (p vitro =
L.1Dso, Anti-
Reerysin -y 0 et 1 - s LN = s ng, ki i SDASD- Antielo. bhista-
No. Ry Ra Ra N solvents! Ay, O Formalu Caled T ound Culed Taaned Caledd IFaond 240 he Ivtic linergi ¢ winie
27 H NI i, HCL A [ I T Coul By CINO GY 1Y 6Y 11 T2 7.606 5.04 1.71 100--2004 1.5 0.01 0.1
28 Cll, N(C.H), H et A 11-115.5 ClapHgCINO TLM 7208 845 N6 1.16 1.1 145 17 005 0.1
2 CH, N(C,IT,), H HCL A 108.5 110 Capl1CINO 7208 7567 N.92 0 909 .86 S04 210F 5 0.01 0.1
50 ClL, N(Cilly). I HBr A 8492 Coll;BrNO 66.53  66.50 S5 885 3.23 3.2 >2000 s
31 CH;N  (CHy)s il HBr A 117120 CaHypBrNoO) 6427 64 40  7.70  T.77 3.56 0LAN 184 7 .08 0.9
(CH)C
52 Cl1, C,HgNe H 1.POy B 151152 Co Il NOLP 61,06 G108 718 7.00 .06 3 85 132 3.5 0,00 <01
39 CH; C.H, N~ H HCl 11 167--16%) Ca HxCINO 72.91 T304 S 1h NL28 4 04 4.05 1337 1.4 0.0] 01
54 CH ¥ Mo Ho 2HC B 208212 CaHar (4G GHLGH 76T T 62 706 716 200-4000 0.01 <0
O o113 .\"—/N((H.). Cl;-N;-()
45 CH.N I CiL. HCH B 172 51755 CallwCINO 7201 7205 N5 82 10.25 160,22 2004007 1.7 <0.01 <01
6 ClL; IN(CH 11 p-CLLClE- ¢ 165 -166 Cugl Ly NSO, 65,04 6825 7.9l s 507 5,09 RYS 16 020 R
SOy
57 CIH, CHLPN(Calls), I I~ C {20122 CalaINO 5740 HT.6N 0 6.86 6.99 5.20 516 H2e 70 054 145
38 Cl, (CHg):N*C(Clla)y 1 = e 156- 137 Ca I NO 5RO27 0 AN.6L 0 TO1L 6wl 508 5.07 50100 15 0.1 V.67
g1} Cl; C TN *-Cl1L 11 1= I H17-125 Ca HaINO 57.66  HT.6Y 646 6.60 5,22 5,21 b 45 0.0 0.27
40 CH, C:HuN * Clly H p-ClhCel - b 125 5-126.5  CyeHp NSO, 7026 7028 7052 T.61 2,82 i Y- B 010 13
SOy
11 ClLy Cill N *-Coll, H i B 144 .5 -145.5  CyllwNOL 59.55  5U.AN 6.0 705 3010 2.y T4 15 0.05 0.7
42 1l Callyu N+ Cylly il 1150), C 140~ 142 Col L NOsS 6410 64.20 T8¢ 7.90 512 51T 25 -5 N o2 0 45
45 ¢l vl 11 1 ¢ 171-1735 Cal 1 IN,O 56.65 a7 27 6700 6.7 (0] 6.15 25 5 6 0.01 (1
R
OCH.CH.CH.K:
CH,
IS ARG
v
Molise Relictive s tivity ” s vitrn
LD, \uti-
e g e [CERPTID VRN C e DN e me/ kg i Spise Avtiela Lista
N R. Y N selven(s” Mp, °C IFormnla Caled Foand Cpled ¥Found Caled Feaned 24 I 1ol tie Dnergie Wwinis
44 N{Cully)e Tl 1${ @1 A 127124 €y Hapy CINO 7101 7181 S.45 863 4.16 416 155¢ 1.4 0.01 016
45 N(Cul: ) [ 111 B 104106 Caolo; CHNO 5224 5218 a9 5.2 304 304 250¢ 202 0.01
46 N(Cylly), C1 H(CL A Yl-y2 Coy5 CLNO G7 .01 67.77 882 8.5 330 334 350¢ f
47 CH.N(CI1y), H HC'L B 135-136 C,o5:CING 715 7145 N2 820 438 438 100-2004 26 0.t 0.1

Leervstallizativu solvents:  (Apethylavelate, B) absolute cthanol, (C) 2-propauol, «1) et bk vthyt ketone, 11 ethanad-ecluee 2010 (9 aevivues #7 See corcespouding Teotuoles  Table 1.
S Compound (o in=olnble tnotest. v LN = pyrrolidingl.
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TasrLr IV

SECONDARY AMINO [STHERS

OCH,CH,NHR:

-HCL

Mouse

—— Relative activity" in vitro —

LDs,
mg/kg ip

Anticho-  Antihis-

Spas-
molytic

— Y% Cl ——

B L

Caled

——— % C

Recrystn

taminic

linergic

24 hr

Found

Caleild

Caled Found

IFound

Fonml

Caled

Mp, °C

solvents®

Ri

No.

ANTISPASMODIC 07tho-SUBSTITUTED PHENOXYALKYLAMINES 807

-
=

0.01

7

9.73 200- 4004

9.28

3.68 3.84

7.41

7.39

<

75.41

75.

163- 165

A

>CI,

CII(CH;)CIT,C, I,

48

—t
=
=g

1 0.01

689 6.95 3.69 3.79 9.34 9.62 L00-2004

76.00

75.80

172-173

A

>ClIT,

Q

“CH;
CIL,CH-Csl1,0H-p

_CH

cu

49

0.1

0.01
0.01

1
1

3.60 9.25 9.57 400-600
8.99 8.96

3.54

3.65
3.48

6.91

6.62

72.00 72.20 6.84
6.71

165-167
143-147

A

I}

>CH,

30
51

0.1

100-2004

72.85

72.78

()

)
=

>(

CII(CH;)CH:Csl1;

b=d S¢e corresponding footnotes in Table 1.

(A) absolute ethanol, (B) acetonitrile.

¢ Recrystallization solvents:

A modification of this niethod was applied to the
synthesis of N-[2-(a-phenyl-o-tolyloxy)ethyl]-p-hy-
droxyphenethylamine (50), in which case the amide
linkage was formed by the reaction of 2-(a-phenyl-o-
tolyloxy)ethylamine!! with p-hydroxyphenylacetic acid
methyl ester.'? The extreme insolubility of the iuter-
mediate amide and the well-known complications
arising froni the precipitation of the lithiuni phenoxide
during the lithium aluminuni hydride reduction resulted
in poor yields of the secondary amine (50).

The presence of a carbonyl group made it necessary
to devise another route to 2-[2-(a-niethylphenethyl-
amino)ethoxy |benzophenone (51) (Scheme II). Treat-

ScHEME IT
p- CH3CeH480.C1
v
RONsa
C.H,CH,CH(CH;)NCH,CH,030.CsHsCHg-p ——>

|
SOzCeH 4C Ha-p

VI
HBr, phenol
CeH;CH.CH(CH;)NCH.CH,OR ———

)
SOQCGH4CH3-]J
VII
C:H,CH.CH(CH;)NHCH.CH,OR
51
R = 0-CsH,COC:H,

nient of 2-(a-methylphenethylaniino)ethanol's (V) with
2 moles of p-toluenesulfonyl chloride in pyridine gave
the p-toluenesulfonamido-p-toluensulfonate ester (VI),
which ou reaction with the sodiuni salt of 2-hydroxy-
benzophenone at 160° yielded the p-toluenesulfonamide
(VII). Removal of the protecting group without
causing rupture of the ether linkage was effected by
prolonged treatment at roomn teniperature with 489,
HBr and phenol in glacial acetic acid.'

The starting phenols were prepared essentially as
described earlier.22:15:16 A detailed description of the
synthesis of (o-hydroxyphenyl)diphenylniethanol'™ is,
however, included in the Experimental Section. The
quaternary ammonium salts were obtained in a con-
ventional manner by reaction of the free tertiary amiues
with alkylating agents in acetone.

The antispasmodic activities recorded in Tables
I-1V were detertiined on the isolated guitea pig ileuni
according to a modification of the niethod of Magnus.'®
Barium chloride, carbaminoylcholine, and histamine
hydrochloride were employed as agonists, and the
spasniolytic, anticholinergic, and antihistaminic poten-
cies were expressed as niultiples of papaverine hydro-
chloride, atropine sulfate, and histaniine hydrochloride,
respectively. The conipounds of this series were found

(11) Prepared from a-plienyl-o-tolyloxyacetonitrile in 80% yield by LiAl-
Hy reduction.

(12) H. Salkowski, Chem. Ber., 22, 2146 (1889).

(13) (a) W. B. Wheatley, N. E. Fitzgibbon, L. C. Cheney, and S. B.
Binkley, J. Am. Chem. Soc., T2, 1655 (1950); (b) J. F. Kerwin and G. E.
Ullyot, U. 8. Patents 2,600,301 (1952) and 2,597,247 (1952).

(14) D.J. Weisblat, B. J. Magerlein, and D. R. Myers, J. Am. Chem. Soc.,
76, 3630 (1953).

(15) M. Kulka, ibid., T6, 5469 (1954).

(16) (a) C. Graebe and F. Ullmann, Chem. Ber., 29, 824 (1896);: (b) F.
Ullmann and 1, Goldberg, ibid., 88, 2811 (1902).

(17) (a) A. Bayer, Ann. Chem., 354, 167 (1907); (I») J. vanAlphen, Rec.
Trav. Chim., 46, 800 (1927).

(18) (a) K. Hermansen, Acta Pharmacol. Tozicol., 17, 277 (1960); (L) R.
Magnus, Arch. Ges. Physiol., 102, 123 (1904).
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{0 be moderately strong to strong antagonists of spasms
induced by barium ions on the guinea pig ileum én rifo,
while, with few cxeeptions, exhibiting o relatively low
order of anticholinergic and antihistaninie activity,
Some of the more promising members (1, 11, 28, 29, 30.
and 40) have been further studicd with regard to their
ntility  us antispasniodies  directly  active on plaio
nniscle.

In addition, o varicty of other effcets were observied
e the tertiary and quaternary menibers of the sceries.
Notable among them are antagontsm of tremorine-
induced hypothernia and analgesia,'* antagonisue of
the  phenyl-p-quinone-induced  writhing  svndrome, ™
ocal anesthetic activity,” aud preveation of the tussive
response to stuuulation of the cat's larvugeal nerve, ™
A ore detailed acconnt of the pharmacology of the
compornds deseribed will e published elsewhere,

Experimental Section

Al melling poine are eorreeral anl were deternined in a
vapillary tube. Micranmalyses were varried ant by Analyvtien AB,
Sollentima, Sweden.

The experimental prucedures given below are representativie
fur the campounds listed in Tables I-IV.

2.(2-p-Tolylsulfonyloxypropoxy jbenzophenone.—~A mixture uf
(.3 g of xodium di==ulved in 268 g (1.33 molex) uf 2-hydroxybenzu-
phenvne ¥ and and K6.5 g (1.40 niolex) uf propylene nxide
wils healal inan autaclave for 4 b 2. 140°.2 The produet wax
distilted o vavao and the fraciian builing s 180-210° (1< nn'
wits collected 247 ¢). Redistillation affirded 218 g (65470).
bp 157-162° (0.15-0.25 mmj, uf the desived aleubal, which was
converted te the p-talylsutfouyt esrer by s standard procedure.””
The ermle ester vantd mat be erysiallized and was n=ed direr1ly
11 the preparatiins= uf the sunpounds Hsred in Table 1 by the
tvpical method deseribed below for 1.

2-(2-Dimethylaminopropoxy )benzophenone Hydrochloride 11 ;.

A sdution of 214 ¢ (0.47 niolet uf dimethylamine in 240 il of
dry benzene wis added Tooa suduiinn of 78 g (0.1 mole) of 2-i2-
p-tolyvinfanyoxypropoxy henzophenore i 80 mb benzene, awl
the mixture was heated i an auelave for 16 he ot 140°.%
The salvenl was remuwved ader veduved pressure, the residue
was reated with 450 ml of 157, NuOH, and the separaied vily
produel was extracted repentedty wirh ¢thier.  The vombined ex-
Irels were washied with water and dried and the salvenl was re-
wwved.  The nily residue wis distilled in encno giving 46 ¢ (35¢;
of the free base, bp 143-144.5° 10,15 wmi. The base (215 g,
N.075 mole) was converled e 1he hvdrochluride by treanmment with
exvess 3 N HCL evaporaliun 1o dryness of the resnlting =ohinoen
under radueed pressure, and erveiatlization uf the residne from 2-
propanol; yvicld 12,5 g, map 169-174.4°. Three further reerysial-
lizations from 2-propannt firnished an aualyvrieal =ample, ap
176.5-177.5°.

2-(3-Dimethylaminopropoxy )benzophenone Hydrobromide (6.
—=Tacn stirred solution of 3.75 g (0.25 g-atum) of Na in 600 nil
of lry meihanol was added 49.5 g (0.24 mole) uf 2-hydroxyhenzu-
phenone, and the mixture refluxed for 10 min. ~ After evaporation
uf the solvent nnder reduced pressure and rennwal of the last
traces uf water by codistillation wilth tuluene, the residue was
=uspended in 250 ml of dry toluene. Tuihis, 30.4 g (0.25 mulel
of 3-dimerthylaminuprupyl ehloride in toluene solution was added
with efficient stirriug, and the mixture refluxed for 18 hr.  After
the addition uf 250 ml of water, the tuluene layer waz separated
anl washed with water, and the product was extracted with 3 .V
HCL  The vombined arid eximiers were washed with ether

Chew, J Dhyargeeo). Exptl. Thevop., 124, 71
. (. Menderstat aud J. Forsaith, +./.. 128,
“olvenehi, Bed, S Ihaemacol., 11, 104 {1956).
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257 I ML Laakso awl D0 D, Revoalds, Jo dAwe, Cheail Spe,
[NMHEE

Vol.o

ahiscanbed s and the purified Tose was peeeipdiansd with e,
NaOIL Esolation of the pradoet in the n=and nuner aml dis-
tlladou s veeap vielded HC6 w7100 ol an oil Lp 1 doi°
ross tanr s T e rer Dase 015,00 w0 041 mole) was coavirtl e
Hee correspuanting hvdrolnomide by renanea wide B iy
cthier aalation, 1755 2 00 L ap ST-s6%0 Foar reveys=aillizi e
o 2-propanol turni=hed ancnnadviieal smuophe, g 57 =07,
2-¢3-Dimethylaminopropoxy ibenzaldehyde.  Suluwyvlahlchle
G g 009 ol was added widh <rming e seditien o8 11D
@l Na d005 gentean w GO0 mal o drey eethanol, aand e naixaee
reffuxeld Tor o few wiinaries oo compdeie the reactou. The mer b
bol was slowly evaporaoed aader rahinea] peessare, she sodal
residime wis suspebthad e 20 cml of caliene, caud doe sclvert wos
di=nilled 1o seeare anhavdrns coaaditions, S-bimeh vl
propyb eldoeide (75 g0 0.6 mole: e Gai tal i dry ol waes
Ueene wded o snspunsion of sl sodimn =alivy leddehao be e i
ml of toluene. The mixiave wis cefluxiad widy stirriag e 1s L
sl coolesl spnd Gue previpiaced sl wae il The ilanae
was voneeurradred areder rabues] presoure, wnd dhe vesiobae wes
disiilled A ovrien s Vield 82 g TV D I0S [® Ly ag

A, Cald yee CuHeNOL N BTG Foawds N 6T

2-:3-Dimethylaminopropoxy benzhydrol ¢(13:. A ~ointwn ol
26,7 @0 2t ake b of 2-¢G-dimet hylninaproposy :hevzalibhiyde
1 70wl ot dey et hee was slewly snhled with =tiering Geoo etheneal
salutivn o phenvimagnesinr browide, preparet frone 12005
(52 g-alons o) Mg ol 101 ¢ aD.G2 aade s o Lrcanoloaszane i
250 md ol dey echier, The iixonre was reflixad oo 4 e v
:lllll-r,\])hel't' dun leye aandinge n\‘('l‘llig.';}l( Al Taohe Ternjuerande,
The vomplex wis deronpused with 245wl o 20V T aald doe
proevipitiale was vevaveral by filimaion sl washing with viher,
The vrmde hvidrochloride wis disvolved 1ol a watee, ol e Deee
D wis Iiberacad widh 2200 b of e, NaOFl Tl sheld o
crvstdlioe prodien wis SILE g o8 g b lart Tl 1o
L=t 10 o TLEESS tanle s wis dlissolviad to toel L] el
withe 4155 mb of s 3 phosphorie aceill, Beowery owd re-
crvstadlizacon o the phosphane from nnedimu] gave .8 i,
mp 167516497, vl 13,

1o-Hydroxyphenyl)diphenylmethanol.:" - - ~aluyvlic vl merhyl
exler THLT g, 0.5 mude Y in To0 md of dry ether wis adided dropwise
wilh=tirring vo ancetheral =olution < phenyinmgnesine bromide,
prepared from 426 ¢ 2.0 gantunis s od Mgl 592 ¢ o200 oles
of bromobenzere ine=boml of dey ether, and Hneomds e cetlasas]
yor 2 hr. Afeer <tanding vvernight, the complex was dveonipeseal
Ly 1he varvefnl wahlithae wich <tirring off €00 b f 1o, N1LOTL
sk the sspension was filtered. Tloeether ooer was seporvaid,
wished with water, aoud dried, aial the sobveae was reoved
The =ulid vesihine was revsiallized (ron petredeine el <627
o1 Hen Teome 677, aleohiod, viehling 552w o200 sap 1 20
HUE 142° 0 of e pure earbinol.

N.N-Dialky!-3-i «=phenyl-o-tolyloxy)propylamines : 1uldv 111,
44-46) were preparal Duoan w-phenyl-o-resal avoading e dhe
weneralb metluud deseribed 1o the Hreraame,

N,N-Dialkyi-1-methyl-2- «-phenyl-u-tolyloxy ;ethylamines
{Tuble IT1, 28-43)were preparad Ly aminolysi= of 1o a-plienyl-e-
tdyloxy =2-propanol p-lohieiesnlfonate wirh the appepriaoe
sevolubiry adnes aveording oo Ure provedume deseethed wodecl
forr 241 2-dintet hylnminopropoxy ibenzuphenoue hydrochlormle 1 1

Quaternary Ammonium Salts.- -The ynalirmary annuuudna
sabis listal v the Tables T-1V were prepared irame chdr vor-
respanding baze< by reaviine wide the appropriace alkyviadng
agenls (alkyl halides, p-wolienesnlunyl esterst e aeetone.

N-2-( «=-Phenyl-o-tolyloxy Jethylj--methylphenethylamine Hy-
drochloride {48 A mixiure of 1= g QI male: of -
phenyl-o-tolvioxvaverio aeid vl D ester VT cand 541 ¢ toudd
mole) ol e-melhviphewethylimine was healeld tiest a1 1407
for 1 hr, then at 200° for ancther 5 he while atlewing the echaunot
formed o vseape. The svrupy reaciion pruduel, vonsizting
of ernde N-fa-methyiphenethvhi-Ca-phenyi-o-tolyloxy sieetinnide
(IV 3, was dissulved 20 b uf ey ether and ~lowly adidal with
<Hrring 1o g suspensivn of 2,22 ¢ (0,053 moled f LIAH i 100
ml of dry ether.  The mixtnre wis refluxed fur 12 e and, afcer
vouling, rreated =nevessively withe 19 ml o wincer, 1 ml of 207,
NaOIHL and 6.4 mbof water. Tloestirring was roaGraed G e,
e hvdaxdde provipitace was filceved, the ether kayver wosdrinl
(M MgRO0, aund die solvent was removed. The vesuhee (18502 w0
wis distilled (i cacra vielding s g 0727, 5w e produet botling
Jitfresely frong TS=2167 015 ). Conversivtoof che hase oo dus
lovdrochloride withodey HCT e vtlier sednean gave 6007 @ 0Ol g,
e 156165, of 48, Aftnr doee teerystallizations eean ethaeed
el al 165-165°.




November 1966

N-[2-(«-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)-(a-phenyl-o-tolyl-
uxyJacetamide, mp 188-192.8°, vield 809%.

N-(2-indanyl)-i «-phenyl-o-tolyloxy)acetamide, mp 188-192.8°,
yield 80¢%.

Anal. Caled for CouH4NO.: C, 80.64; H, 6.49; XN, 3.92.
Found: C, 79.78; H, 6.49: N, 4.04.

2-(a-Phenyl-o-tolyloxy)ethylamine.—A solution of 346 g
(0.155 mole) of 1a-phenyl-o-tolyluxylacetonitrilezr.2? in 200 ml
of dry ether was slowly added to 11.7 g (0.308 mole) of LiAlH,
snspended in 200 ml of dry ether with efficient stirring. The
niixture was refluxed for 13 hr and, after cooling, treated with
10.1 ml of water, 7.5 ml of 306, NaOH., and finally 34.2 ml of
water. After stirring for 1 hr, the precipitate was filtered and
washed thoronghly with ether. The combined filtrate was dried
(Mg80,), the svlvent was removed, and the residne (35.2 g)
was distilled in racuo. The fraction boiling at 149.5-162° (0.38~
0.52 mm) was redistilled, yielding 28.2 g (80%9;) of V, bp 148.5~
151° (0.4%-0.52 mim).

Anal. Caled for CoHENO: 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-(a-phenyl-o-tolyloxy)-
ethylamine (V) and 17.1 g (0.103 mole) of p-hydroxyphenylacetic
acid methyl ester!? was heated to 140° for 30 miu, then to 200°
for 3 hr, while the alcohol formed during the reaction escaped.
The syrupy residne 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-( a=Pheny!l-o-tolyloxy)ethyl] -p-hydroxyphenethylamine
Hydrochloride (50).—In the upper part of a Soxhlet apparatus
wasplaced 21.6 g (0.06 mole) of N-[2-(«-phenyl-o-tolyloxy)ethyl]-
p-hydroxyphenylacetamide. In the bottom flask a suspension
of 11.4 g (0.6 niole) of LiAlH, in 600 m! 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 m! of 2097 NaOH, and
5%.4 ml of water. The precipitate was filtered and washed with
ether and then =uspended in 400 ml of 3 N HCL Extraction
with three 100-ml portions of chloroform followed by filtration

(26) 2-Aminoindane was preparel in practically quantitative yield hy a
Sclimiilt reaction on indane-2-carboxylic acid chloride.
(27) R. BB. Burtner, U. 8. 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 ethaunol yvielded 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] -a-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 854 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 HCl, separating, and drying (MgSO,). Removal of
the solvent left a yellow syrup (55.6 g, 579,) that resisted all
attempts of crystallization. Elemental analysis (4nal. Caled
for Co:HagNO;sS,: N, 2.87; S, 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 50
ml of alcohol. To this, 52.1 g (0.1 mole) of VI dissolved 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 crystal-
lized.

Anal. Caled for C3Hy NSOs: N, 2.73; S, 6.24. Found: N,
2.60; S, 6.09.

2-[2-(a=-Methylphenethylamino)ethoxy]benzophenone Hydro-
chloride (51).—A mixture of 22.4 g (0.04 motle) 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 in vacuo and the residue
was distributed between 200 ml of 159 NaOH and 200 m! of
ether. The ether phase was washed with 159, NaOH and water,
dried (MgS0O,), and treated with dry HCl. The resulting oily
suspension was evaporated to dryness n 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, 4297), mp 142.5—
147°.
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The preparation of 24 compounds related to 2‘-(3-dimethylaminopropylthio)cinnamanilide and their anti-
zerotonin 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 conipounds,*~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, 148th
National Meeting of the American Cliemical Society, Detroit, Mich., April
1965.

(3) Cinanserin is the approve(l generic name for 2'-(3-dimethylaminopro-
pylthio)cinnamanilide (I).

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

(4) B. Rubin, J. J. Piala, J. C. Burke, and B. N. Craver, Arck. Intern.
Pharmacodyn., 152, 132 (1964).

(5) A. R. Furgiuele, J. P. High, and Z. P, Horovitz, ibid., 156, 225 (1963).

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

(7) B. Rubin, J. Krapclio, and J. P, High, Life Sei., B, 845 (1966).



