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h modification of this method was applied to the 
synthesis of N- [2- (a-phenyl-o-tolyloxy) ethyl 1-p-hy- 
droxyphenethylamine (50), in which case the amide 
linkage was formed by the reaction of 2-(a-phenyl-o- 
tolyloxy)ethylaminell with p-hydroxyphenylacetic acid 
methyl ester.12 The extreme insolubility of the inter- 
mediate amide and the well-known complications 
arising froni the precipitation of the lithium phenoxide 
during the lithium aluminum 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- 
aniino)ethoxy]benzophenone (51) (Scheme 11). Treat- 
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merit' of 2-( a-met hylphenethy1aniino)et ha11ol'~ (V) with 
2 moles of p-toluenesulfonyl chloride in pyridine gave 
the p-toluenesulfonaniido-p-toluensulfonate ester (VI), 
which on reaction with the sodium salt of 2-hydroxy- 
benzophenone at  169" yielded the p-toluenesulfonamide 
(VII). Removal of the protecting group without 
causing rupture of the ether linkage was effected by 
prolonged treatnient a t  rooni temperature with 48% 
HBr and phenol in glacial acetic acid.14 

The starting phenols were prepared essentially as 
described earlier.2a,b,15,16 A det,ailed description of the 
synthesis of (o-hydroxyphenyl)diphenylniethanolli is, 
however, included in the Experimental Section. The 
quaternary ammonium salts were obtained in a con- 
ventional manner by reaction of the free tertiary amines 
with alkylating agents in acetone. 

The antispasmodic activities recorded in Tables 
I-IV were determined on the isolated guinea pig ileum 
according to a modification of the method of J I i i g ~ i ~ i s . ~ ~  
Barium chloride, carbaiiiinoylcholine, and histamine 
hydrochloride were eniployed as agonists, and the 
spasmolytic, ant'icholinergic, and antihistaminic poten- 
cies were expressed as multiples of papaverine hydro- 
chloride, atropine sulfate, and hist'aiiiiiie hydrochloride, 
respectively. The compounds of this series were found 

(11) Prepared from wphenyl-o-tolyloxyaeetonitrile in 80'; yield by Li.Al- 

(12) H. Salkonski, Chem. Ber. ,  2 2 ,  2116 (1889). 
(13) (a) W. B. Wheatley, iY. E. Fitzgibhon, L. C. Cheney, and 8 .  B. 

Binkley, J .  A m .  Chem. Soc. ,  72, 1655 (1950); (b) J. F. Kera in  and G. E. 
Ullyot, U. S. Patents 2,600,301 (1952) and 2,597,21T (1952). 

(14) D. J. Keisblat ,  B. J. SIagerlein, and D. R.  Myers, J .  d m .  Chem. S o c . ,  
76, 3630 (1953). 

(15) AI .  Kulka, ibid., 76, 5469 (1954). 
(16) (a) C. Graebe and F. Ullmann, Chem. Ber., 29, 824 (1896): (b)  F. 

Vlimann and I .  Goldberg, i b i d . ,  36, 2811 (1902). 
( l i )  (a) A. Bayer, Ann. C h e m . ,  364, 167 (190i ) ;  (12) ,J. van.ilptien, Rec.  

Traa. Chim., 46, 800 (1927). 
(18) (a) K. Hermansen, Acta Phnrmucol. Toricol., 17, 277 (1960): (13) R. 

Slagnus. A r c h .  Ges.  Phgsiol., 102, 121 (1904). 
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N-[2-( a-Phenyl-o-tolyloxy)ethyl] -2-indanamine (49), bp 238- 
248" (0.36-0.50 mm), yield Slyc, hydrochloride mp 172-173", was 
prepared >iniilarly from 2-aminoindane26 and a-phenyl-o-tolylosy- 
acetic acid ethyl ester (111) via N-(2-indanyl)-(a-phenyl-o-tolyl- 
osy)acetamide. nip 188-1923', yield 807'. 

N-(2-indanyl ) - t  a-phenyl-o-tolyloxy)acetamide, mp 188-192.8", 
yield SOiC. 

&Ana/. Ca1c.d for CuHn,SO?: C, 80.64; H,  6.49; S, 3.92. 
Folnld: C, 79.7b: H, 6.49; N, 4.04. 
2-(~-Phenyl-o-tolyloxy)ethylamine.-A solut'ion of 34.6 g 

10.155 mole) of I a-phe~l~l-o-to~yloxy)acetoriitrile~~~~~ in 200 ml 
of dry ether was slowly added to 11.7 g (0.308 mole) of LiAlH4 
srr.;pended i n  200 ml of dry ether with efficient stirring. The 
mixture was refluxed for 13 hr and, after cooling, treated with 
10.1 nil of water, 7 . 5  ml of 30yo NaOH, and finally 34.2 ml of 
water. After -tirring for 1 hr, the precipitate was filtered and 
washed thoroughly with ether. The combined filtrate was dried 
(lIgSO,), the -olvent wai; removed, and the redidlie 135.2 g)  
was distilled in wc~co .  The fraction hoiliiig at 149.5-162' (0.38- 
0 .52  mni) was redistilled, yielding 28.2 g (80YG) of I-, bp 148.5- 
151' (0.4s-0.52 mm). 

Foiiird: C, 79.40: H, 7 . 7 5 :  ?;, 5.74. 
N- [2-( ~-Pheny1-o-tolyloxy)ethyl] -p-hydroxyphenylacetamide. 

--A mixture of 23.4 g (0.103 mole) of 2-(~-phenyl-o-tolylosy)- 
ethylamine ( V )  and 17.1 g (0.103 mole) of p-hydroxyphenylacetic 
acid methyl ester'* \\-as heated to 140" for 30 min, then to 200' 
for 3 hr, while the alcohol formed during the reaction escaped. 

iipy residiie was recrystallized from alcohol; mp 126.6- 
131.6". yield 24.4 e ( 6 5 7 ) .  h sample prepared for analysis 

.Ana/. C:~lcd for CI:,HI7NO: C, 79.25; H, 7.54; X, 6.16. 

I - - -  
melted at 131-132.S0. 

*Anal. Calctl for C.?H.,NO,: C. 76.43: H. 6.41: K, 3.88. , ,  
Forind: C, 76.40: H,  8."47r N,'3.82.' 

N- [2-( a-Phenyl-o-tolyloxy)ethyl] -p-hydroxyphenethylamine 
Hydrochloride (50).--In the upper part of a Soxhlet apparatus 
waaplaced 21.6 g ( 0.06 mole) of S-[2-(a-phenyl-o-tolyloxy)ethyl]- 
p-hydrosypheriylacetamide. In the bottom flask a suspension 
of 11.4 g (0.6 mole) of LiAlH4 in 600 ml of dry ether was prepared, 
and the extraction continued under reflux until the amide had 
disappeared 1162 hr). To the cooled, stirred suspension was 
added in succe4on 11.2 ml of wat,er, 8.6 ml of 207, NaOH, and 
58.4 ml of water. The precipitate was filtered and washed with 
ether and then 4u.pended in 400 ml of 3 N HC1. Extraction 
with three 100-nil portions of chloroform followed by filtration 

(26) 2-.\minoiniiane was prepared in practically quantitative yield by a 

( 2 7 j  R .  1 3 .  Rurtner. r. 3 .  Patent 2,6J6.968 (19.54). 
Sclimidt reaction vn indane-2-carboxylic acid chloride. 

of the insoluble product gave 6.64 g of the crude product, mp 
150-15.5". Recryst,allization from ethanol yielded 4.28 g, mp 
160.4-163.6", which on further purification gave a final yield of 
3.2 g (147,) 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-methylphenethy1amino)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 lo", then poured on 1 1. of ice- 
water, and t,he 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 -V HC1, separating, and drying (lIgs04).  Removal of 
the solvent left a yellwv syrup (55.6 g, 57%) that resisted all 
attempts of crystallization. Elemental analysis (Anal.  Calcd 
for C*,H,&OOjS*: Y, 2.87; S, 13.15. Found: K, 2.64; S, 12.61.) 
ahon-ed the material to he sufficiently pure for use in the nest step. 

N-( a-Methylphenethy1)-N- [2-( o-benzoylphenoxy )ethyl] -p-tol- 
uenesulfonamide (VII).-2-H~droxybeneophenone (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 t,his, 52.1 g (0.1 mole) of V I  dissolved in 100 
ml alcohol was added, and the mixture was heated in an autoclave 
to 160" for 24 hr. The solvent was then removed in  vacuo, and 
t,he residue was treated with 300 ml of 10% NaOH. Extract,ion 
of t,he oily precipitate with ether, and evaporation of the solution 
to dryness gave 50 g (91cc) of a ayrup that' could not be crystal- 
lized. 

Ana/.  Calcd for C31HB1SS01: K, 2.73; Y, 6.24. Foiuid: N,  
2.60; S, 6.09. 
2-[2-(a-Methylphenethylamino)ethoxy]benzophenone Hydro- 

chloride (51).-A mixture of 22.4 g (0.04 mole) of VII, 100 g of 
36.7cc dry HBr in glacial acetic acid, and 8.23 g (0.08 mole) of 
phenol was left standing a t  room temperature for 6 days. The 
dark solution was evaporated to dryness in vacuo and the residue 
was distributed between 200 ml of 15% NaOH and 200 ml of 
ether. The ether phase was washed with l5Yo S a O H  and water, 
dried (hlgS04), and treated wit'h dry HCl. The resulting oily 
suspension was evaporated t,o 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, 4 2 5 ) ,  nip 142.5- 
147". 
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Serotonin Inhibitors. 1II.l Compounds Related 
to 2'-(3-Dimethylaminopropylthio)~innamanilide~~~ 
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The preparation of 24 compounds related to 2'-(3-dimethylaminopropylthio)cinnamanilide and their anti- 
Four of these compounds are highly artive in this teat pro- .erotonin activity on the rat uterus are reported. 

cedure. 

We have previously reported the synt,hesis and Preliminary clinical studies have shown that I ex- 
ant,iserotonin activity of I3 and several of its analogs. hibit's ant,idepressant action, is effective in the treat- 
Following the pharmacological studies of this series ment of spastic bronchial disease and gastrointestinal 
of c o n i p ~ u n d s , ~ - ~  I was selected for evaluation in man. hyperfunctioning states, and apparent'ly possesses 

(1) Previous paper: J. Krapcho, E. R. Spitsmiller, C. F. T u r k ,  and J. 
Fried, J .  .lied. C i ~ r r n . ,  7 ,  376 (1964). 

(2) Presented in par t  before the Division of Medicinal Chemistry, 149th 
h'ational Meeting of the American Chemical Society, Detroit, hlich., April 
1965. 

pz-lthio)cinnamanilii~e ( I ) ,  

(4) B. Rubin, J. J. Piala, J. C. Burke, and B. X. Craver, A r c h .  Intern. 

( 5 )  A. R. Furgiuele, J. P. High, and Z. P. Hororitz, ib id . ,  156, 225 (1965). 
(6) B. Rubin and M. H. Waugh, Proc. Soc. Exptl .  B i d .  M e d . ,  119, 438 

( i )  B. Rubin, J. Krapclio, and J. P. High, Ll'fe Sei.. 5 ,  845 (1966). 

Pharmacodyn., 152,  132 (1964). 

(3)  Cinanserin is the approved generic name for 2'-(3-dimethylaminopro- (1965). 


