
Syi i~hes is  of Compouiids with Potential Psycholorriinie tic Activity. l l l i~2a 

As a continuing study of struc,ture--:1.(.tivity reliitionships oi rertain I Iiotominietic~ :igeiits, the S-metliyl-:;- 
piperidyl esters of the following tirids w r e  prepared: eth~iplienylglyeolic.: vinylphell!-lglyc.olic.! 1 -1iyctroxytetr:l- 
lin-1-carboxylic, and indene-3-acetic. Biological data are presented on these est em. C~yclohe~tylpheii~lglyc~c~lic 
and eth!.iiylphenylglvc'olic acids have been prepared, but  they c ~ ~ l d  not he converted to their S-metti>-l-:;- 
piperidyl esters. The product of the 1ieforrn:itsky itddition of e thyl  b ror r ioac~t~te  t o  1-indanone has beexi pre- 
prtred and its chemistry is discussed 

hond. voi i  Braun aiid his co-worliers4a had rellort ( % ( I  :i 
syiithesis of the ethyl ester of  this acid by a lleforiiiat- 
sky reactiori on I-itidaiionc. 
have slion-11 that the product isolated froiii tlic react ioii 
is (.thy1 iiidenc-3-acetatc (TI). Soi ic  of tliese groiijJ- 
I qiortrd isolat ioii of th(1 iiiitially formed Reforiiiat sl\y 
product ~ ethyl 1-hydrosyiiidan-l-ace~a~c (111) : hou - 
w e r ,  O h 5  isolated a hydroxy mter product from a 
ZZeformatsky reactioii of I-iiidaiioiie wit 11 ethyl 2- 
broiiiopropioiiattl. T t i  I he 1)rcseiit worl;, tlic sol(. 
1)roduct of the Keformat sky additioii of ~ t I q - 1  hroiiio- 
awtate t o  1-itidanonc was tlic hydroxy ester 111 \ I -  
tenipts t o t raiisrsterify 111 with S-niethS1-:3-liydi.o\?.- 
piperidiiie i n  the  p r c ~ ~ i c e  of sodium inethoxidc 1 
t o  the isolat io11 of 2-iiidan-1 '-ylideii-l-itidatiot~(~ ( I T  
as tlie sol(% id~ntifiable produc.t. 111 was cxmvertcltl to 
iiidc~itc-:3-at~c~t I( '  :wid (I-) hy lefluxiiig with T\OIT 1 1 1  

a(1ii(v)ii\ c~iliaiml, or (111 hcttcr yield) hy iroatniciit ot 
I IT wit11 tliiotiyl c*liloi~dt~ f'olloivcd 1,- c1(~1iyh olialo- 
yt'llatloll 

HCCOO fi H,C COO R 

Honeever, lat cr \ ~ o r l i e r s ~ ~  

I 11, R=CPHj 
V,  R = H  

HO, ,CH,COOC,H, e- - 

Experimental" 
yield liy t i i c  t i i e i  IIIKI 

eiiipioyed 1,y Goldberg :tiid Scottg" for Ci-iiiethos>~-l-c~t Iiyiiyl-I- 
tetralol; 11.11. %-%" (0.12 i i i i i i . ) ,  l i t . g b  b.1). 104" (0.2 i i i i i i .  ;. 

1-Hydroxytetralin-1-carboxylic Acid.-Potassium p e i m i : i i i g -  

lu te  (12.0 g., 0.08 riiole) in 250 ml. of water was  added tIri)p\risi~ 

1-Ethynyl-1-tetra101 \vas prepared i i i  T I '  
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TABLE I 
METHYL ESTERS OF ACIDS 

-Calcd., 70- -Found, 7c- 
Acid B.p. (mm.), "C. n2:D Yield, 7O Formula C H C H 

1-Hydroxytet,ralin-l- 

Ethynylphenylgly- 
carboxylic 88-90 (0.15)  I. 5386 64 C12H1403 69.88 6.80 69.42 6.97 

62 CIIH1oO3 69.45 5.29 69.79 5.51  colic 82-84 (0.05)  1.5282 

Ethylphenylglycolic 64-66 (0.02)' I. 5062a 
Indene-3-acet,ic 114-116h (1 .5 )  1,5516 

Thiele and JI. liudinger [.4nn., 347, 275 (1906)l reported b.p. 148-lq5Oo (12 mm.). 

CiiHiPOz 66.65 6 . 7 1  66.85 6.47 r- T'inylphenylglycolic 83-84 (0 .3 )  1,522,5 r3 

a G. S. Skinner, J. B. Bicking, and J. It, Lovett [.J. Org. Chem., 24, 1587 (1950)] reported b.p. 88-90' (0.9 mm.), n% 1.5080. J. 

over 3 hr. to a. vigorousl\- stirred mixture of 6.0 g. (0.03 mole) of 
I-ethynyl-1-tetralol, 6 ml. of cyclohexane, and 200 ml. of water. 
The reaction mixture was maintained at 0-5' by immersing in an 
ice-salt bxth. Stirring was continued an extra 3 hr., a large 
volume of Filter-Cel was added, and the mixture was centrifuged. 
The supernatant was decanted and was filtered; the filtrate was 
extracted with ether and was acidified with 10yc HC1. The 
acidified mixture was repeatedly extracted with ether, and the 
combined ethere:iI extracts were dried (MgSOa). Filtration 
and evaporation of the ether left an oil which crystallized on 
standing and which was recrystallized from Skellyxolve B to  
give 1.5 g. (27% ) of white crystals, m.p. 47-48". 

Anal. Calcd. for CllH1203: C, 68.75; H ,  6.23. Found: C, 
68.59; H, 6.10. 

Ethynylphenylglycolic acid was prepared in 93Yc yield from 
phenylglyoxylic acid by t,he method of Iwai and YuralO*; m.p. 
136-137" dec., lit.IOb m.p. 133.5-134'. 

Vinylphenylglycolic Acid.-Vinyl bromide (133.0 g., 1.24 
moles) in 250 ml. of purified" t,etrahydrofuran (THF)  was added 
dropwise m e r  3 hr. to 29.29 g. (1.2 g.-atoms) of magnesium 
turnings, and the mixture was permitted to stir 1 additional hr. 
The vinylmagnesium bromide suspension was added dropwise 
over 2 hr. to a solution of 64.5 g. (0.43 mole) of phenylglyoxylic 
acid in 1 1. of purified THF.  The reaction mixture was stirred 
a t  room temperature overnight, then an excess of cold 50y0 
H,SO( was added. The resulting organic layer was separated; 
the aqueous layer was washed with 200 ml. of ether, and the 
combined organic phases were washed repeatedly with 20yo 
KPCOB solution. These combined aqueous extracts were acidi- 
fied with 507, H,SO,, and the resulting suspension was extracted 
with three 250-ml. portions of ether. The combined ethereal 
extracts were dried (NanSO4) and filtered, and the ether was 
removed. The resulting oily residue solidified on standing and 
was recrystallized from SkellyFolve C to give 30 g. (399;) of white 
crystals, m.p. 104-105'. 

Anal. Calcd. for CloH,oO,. C, 67.44; H, 5.64. Found: C, 
67.23; H, 5.67. 

Cycloheptylphenylglycolic acid was synthesized in 1670 
yield from phenylglyoxylic acid and cycloheptylmagnesium 
bromide12 by the method described for vinylphenylglycolic acid; 
m.p. 134-135". 

Anal. Calrd. for C15H2003: C, 72.54; H, 8.12. Found: C, 
72.56; HI 8.20. 

Ethylphenylglycolic acid was prepared by the method of 
LIcKenzie and Ritchieloc; m.p. 132-133", lit. m.p. 129-131°~0c 
and 127-127'.5°.'0b 

Ethyl 1-Hydroxyindan-1-acetate (III).-To 24.5 g. (0.378 
g.-atom) of purified13 zinc dust was added 25 ml. of a solution of 
25 g. (0.19 mole) of I-indanone (Eastman White Label) and 
3157 g. (0.189 mole) of ethyl bromoacetate in 200 ml. of anhy- 
drous benzene, and the resulting mixture was stirred and heated 
on a steam bath until a reaction commenced. The remainder 
of the benzene solution was added a t  such a rate as to maintain 
gentle reflux; the reaction was then stirred for 1 hr., cooled to 

(IO) (a) I. I a a i  and Y. Yura [Yakugaku Zasshi .  80. 1199 (1960)) employed 
menthyl or bornyl phenylglyoxylate as their start ing material, rather than  
the  free acid. ( c )  A. J Ic-  
Kenzie and A. Ritchie, Be?., 70B, 23 (1937). 

(11) L. F. Fieser, "Experiments in Organic Chemistry," 3rd Ed., L). C. 
Heath and Co., Boston, Mass.. 1955, p. 292. 

(12) 1,. Ruzicka, P. Barman, and 1'. Prelog. Hrlu. Chim. Acta, 34,  401 
(1951). 

(13) n'ashed successively a i t h  5% HCI, water, ethanol, and acetone and 
dried a t  105' for 5 h r .  

(b) I. Iwai and Y .  Yura, ibid., 80, 1193 (1960). 

room temperature, and 500 ml. of ire-cold 20% H2SO4 was added. 
The benzene layer was separated, and the aqueous layer was 
washed tvice with 200-ml. portions of benzene. The combined 
benzene extracts were washed successively with 100 ml. of 5$; 
H2S04 and 100 ml. of l0Yc Na2C03, dried (NasS04), and filtered. 
Evaporation of the benzene left a yellow oil which was diluted 
with 100 ml. of Skellysolve B; 0.8 g. (25;) of 2-indan-lr-yliden- 
I-indanone ( I V )  separated as a light yellox solid and was re- 
rrystallized from Skellysolve B :  m.p. 14.5-147", lit. m.p. 140- 
141.5'6 and 142-143".14 The mother liquor was distilled, 
yielding 13.7 g. (3352) of a colorless oil, b.p. 112-114' (0.26 mm.), 
n Z 5 ~  1.550.5. The infrared spectrum (1057, in chloroform) 
showed bands a t  2.9 (OH) and 5.85 p iC=O). 

Anal. Calcd. for CirH,eOa: C. 70.88; H ,  7.26. Found: C, 
70.94; H ,  7 .28 .  

Indene-3-acetic Acid iV). A,-A solution of 2 8.  10.009 mole) 
of I11 and 2 g. of KOH in ' l0  ml. of water and 2 0 k l .  of ethanol 
was refluxed 3 hr. on a steam bath, after which time it was 
cooled and acidified with 10% HC1. This mixture n-as extracted 
twice with 50-ml. portions of ether. The combined ethereal 
estract,s were dried (NapS04) and filtered, and the filtrate was 
evaporated on a steam bat,h under a stream of nitrogen. The 
dark oily residue was heated with 25 ml. of chloroform from which 
the crude product crystallized on cooling. This material was 
recrystallized from Skellysolve B, yielding 0.5 g. (33(!',) of crystals, 
m.p. 90-92" dec., lit.4b m.p. ' J X - 9 5 O .  

B.--A mixture of 2 g. (0.009 mole) of 111, 15 ml. of sodium- 
dried benzene, 9 nil. of dry pyridine, and 2.9 g. (0.024 mole) of 
SOCl? was stirred 1 hr. a t  room temperature. The reaction 
mixture was cooled in an ice bath and was extracted with three 
100-ml. portions of water. The organic layer was diluted with 
33 ml. of methanol containing 2.4 g. (0.043 mole) of KOH, 
and was heated 2 hr. on a steam bath. The methanol and ben- 
zene were then removed on the steam bath in a jet of air, the 
volume being maintained by addition of water. The resulting 
solution wa:' repeakdly extracted with ether, then was shaken 
with charcoal and filtered. The pale yellow filtrate was cooled 
in an ice bath and was acidified with 50;  HC1. The white solid 
which separated was collected on a filter and was recrystallized 
from Skellysolve B, yielding 1.2 g. of crystals. m.p. 90-92" 
dec. 

Methyl Esters.-All of the methyl esters were prepared hy 
treating an ethereal solution or suspension of the acid with an 
excess of an ethereal solution of diazomethane. After effer- 
vescence had ceased, the ether and excess diazomethane were 
removed on a steam bath, and the crude ester was distilled (see 
Table I ) .  

Esters of N-methyl-3-hydroxypiperidine were prepared by 
transesterification of the corresponding methyl ester in the 
presence of 0.10--0.15 g. of S a  or sodium methoxide and were 
isolated as their bifuniarate salts' (see Table 11). 

Attempted Transesterification of Ethyl l-Hydroxyindan-1- 
acetate (III).-111 (4.0 g., 0.018 mole) was subjected to the trans- 
esterification procedure1 in the presence of  0.1 g. of Xn. 
After 24 hr., the brown solution was cooled and washed with 
water until the washings were neutral to litmus. The organic 
layer was then extracted with five 100-ml. portions of SC7c HC1; 
no IC'-niethyl-3-piperidyl ester could be isolated from this ex- 
tract. The organic layer was concentrated and cooled; a 
brownish yellow solid separated, which was recrystallized from 
Skellysolve B;  0.3-g. (149;) yield of golden yellow wystals of 
2-indan-lf-yliden-l-indanone (IV),  m.p. 144-145", lit. m.p. 

(14) F. Bergmann and 1'. Hirshberg. J .  Am.  Chem. SOC.. 65, 1429 (1943). 




