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A aeries of 2-aryl-3-dialkylamiiioalkylirideiies was prepared by reactioii of 2-aryliiideiiyl aiiiotiq with dialkpl- 
Alkylation of 2-phenylindene wit,h 2-dimet.hylamirioethy1 chloride also yielded 1,3-bis- 

lIost ,  of t,he 
aminoalkyl chlorides. 
i2-dimethylamitioethyl)-L‘-phenyliiidene. 
cwrnpoii~ids had activity iii tests for  CNS depresrioti. 

Some relat,ed sithstituted indenes were alco synthesized. 

In a previous paper we reported that a series of 
2-beiizy1-3-dialkylamiiioalkylindenes prepared as poteii- 
tial analgetics was also active in certain tests for CSS 
depression.? We now describe a study of related indene 
derivatives in which the 2-benzyl substituent is replaced 
by other groups. Xmorig the compouiids investigated, 
those comprising a series of 2-arylindenes iyere signifi- 
cantly more potelit than the benzyl derivatives as CXS 
depressants. 

The variously substituted incleiiylalkylaiiiiiies (Ta- 
ble I) were prepared by the method previously dc- 
scribed, froin the appropriate indene anion (IT) aiitl a 
dialkylamiiioalkyl chloride? (Scheme I). Siiice this pro- 
cedure may h a w  iiivolved rearrangement of the iuitially 
formed 1-dialkylaminoalkylindene (V) to the corre- 
sponding 3 isomer (T’II),* the position of the double 
bond mas verified for VI1 (R, = C6Hj; RI = Ha = CH3; 
n = 2), as being representative of the series, from the 
iimr spectrum. The structural assignment followed 
from the integrated signals of th: methylene C-1 protons 
(7 6.34) and aromatic protoiis which were in the ratio 
2:9 (the alternative 1-indene structure T’ should have 
given a ratio 1 : 10) and was in agreement with that re- 
ported more recently by Dykstra, et ~ 1 . ~ 2 ~  The absence 
of a viiiylic (2-3 iiidenyl proton signal mas not a satis- 
factory criterion for structural assignment in this ex- 
ample since the C-3 proton signal from 2-plieiiylindene 
(111, K1 = Ph) was shifted downfield into the aromatic 
proton regioii. 

It is possible that the isomerization of the initial 
product T’ to the 3 isomer T’II occurs via the anion VI: 
formatioii of the latter under the conditions of the re- 
action is (~vitlciit from the production of bisalkylated 
products. By coiiductiiig the alkylation of 2-phenylin- 
deiicb with 2-dimethylamiiioethyl chloride 011 a suffi- 
ciently large scale we were able to isolate the bisamiiie 
T’III [as the dihydrochloride salt (14, Table III)]. The 
structure of 1311 was determined from the nmr spectrum 
which showed a sigiial (centered a t  7 5.77) from the 
iiidenyl C-1 proton and the absence of a vinylic C-3 
proton sigiial (integration of the aromatic proton signal 
agreed for niiie protons), thus distinguishing it from the 

(11 T o  whom inquiries should he addressed. 
( 2 )  Part I V :  C. R. Ganellin, J. RI. Loynes, B. F. Ridley, and R. G. W, 

Spickett, J. M e d .  Chem.. 10, 826 (1967). 
( 3 )  8. J. Dykstia,  J. >I. Berdahl, K. N. Campbell, C .  Ll .  Combs, and D .  G. 

Lankin, ibid., 10, 418 (196T). 
(4) Dykstra, et al.,a also comment on the structure described in Belgian Patent 

621,933 (1963); their comments probably derive from the nomenclature used 
in this specification which. althoiiah hping defined, does not accord t o  current 
Chemical .4 bstracts practice. The specification does, however, depict the 
structural formula as tha t  of VI1 ( R I  = aryl). A general discussion of the 
alkl-lation of indenyl anions has been published elsewhere.5 

( 5 )  C. R .  Ganellin, .4dvan. Drug Res. ,  4, 163 (1967). 

altcriiative I ,  1-bis(2-dimethylamiiioethyl) -2-pheiij 1- 
indene structure. 

The uv spectra of these coinpouiids also merit com- 
ment. JYliereas thc 2-arylindenes showed the long- 
wavelength hand a t  300-330 nip with four vibrational 
maxima characteristic of the trans-stilbene chromophore 

H(,HEME I 

I I1 
1 H  0‘ 

I11 

VI1 

(“A” baiid6), the corresponding absorption of the sub- 
stituted products TI1 showed a hlpsochromic shift of 
ca. 20 mp and a loss of vibrational fine structure. This 
mas coiisisteiit with the expected loss in planarity of 
the chromophore, resulting from steric interaction be- 
tween the 3-alkyl substituent and the o-H atoms of the 
aryl group, and paralleled the effects ohserved follo~viiig 
a-inethj 1 sul)stitution in tmns-stilhene and 2-pheriyliii- 
deiie. 

The iiiterniediate iiidenes (111, Table 11) were pre- 
pared by established procedures, 1‘2a deh) dration of the 
appropriate 1- or 2-indanols. The former were obtained 
b j  11) dride reduction of the requisite I-iiidanones ( IS  

( 6 )  R. N Beale and E >I F Roe, J Chem Soc , 2735 (1953). 
( i )  H Chiistol, C hlartin and 11 IIousseion BuI/ Soc Chtm Pranre ,  l9G9 

(1960). 
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"he Cj-cllloro-l-1lI~lallo,iCs i SII i  I\ e preptlretl hy I l l <  
route outlined i i i  Schr~inc 11. hlhylatioii of benzyl (or 
/~-chlorol~ciizyl) cyaiiitlc 1)) p-chlorohenzyl chloride 
furnislicd the t1i:irylprol)iolii~rilc (S) together with 
sonic t,isslkylatcd material from whicah it w:is st.pratec1 
11) crystallizntioii. Hydrolysis of the iiitrilc to give tlw 

( 3 )  I I  I1 I l l (  l l IC1 ( I  ~ \ d f ~ l C l ~ 1 ~ 1 1  t n , ,  , 3Y5, I l l  ( l q l  4 )  

s 

c 

0 
XI1 

XI 

Experimental Section 
LLelririg points were taken in  3. capillary tulle on :it1 I 3 x ~ t u i -  

1 hernial appmitus ciiinprising :t gas-heated block and a Iherniotii- 
eter cdihratrti for stem esposure. LIicroanalyses :Ire i ~ y  Llr. 
11. J .  C;rahaiii rif t Iiwe 1ril)or:itories m d  ;we iiidica(eti l)y ryiiilx~ls 

cr, I:. 8. Patent  2,411,664 ( l ! l40) .  
Galdocki. .I. Med. Chem., 11. 1064 ( l ! l l j 8 ) ,  
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TABLE I11 
BIOLOGICAL ACTIVITY~ 
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a Compounds were administered per  os to mice in all tests. Activity at higher doses than the range quoted under footnotes C-h is 
represented by +; the absence of observable effects a t  doses of 307, LD50 value is denoted by -. * Seven-day toxicity: ++, LDso 
< 100 mgikg; +, LDjo = 200-500 mg/kg; +, LDso > 700 mg/kg. Analgetic activity (hot plate method) [S. B. Eddy and D. Leim- 
bach, J .  Pharmacol. Ezptl. Therap., 107, 385 (1953)l: 4 +, EDso = 30-60 mg/kg; -! ED50 = 70-110 mg/kg (comparable ED50 for 
codeine = 100 mg/kg). Prevention of seizures induced by pentylenetetrazol [L. S. Goodman, 11. S. Grewal, W. C. Brown, and E. A. 
Swinyard, zbzd., 108, 168 (1953)l: +, EDjo = 40-80 mg/kg (comparable EDjo for diphenylhydantoin = 5 mgikg). e Prevention of 
strychnine-induced convulsions [F. M. Berger, ibzd., 112, 413 (1954)l: A, ED50 = 60-110 mg/kg (comparable ED,o for meprobamate = 
150 mg/kg). ' Prevention of maximal electroshock induced seizures [E. -4. Swinyard, W. C. Brown, and L. S. Goodman, zbzd., 106, 319 
(1952)l: +, ED,o = 15-50 mg/kg (comparable EDSo for diphenylhydantoin = 5 mgikg). Protection against tremorine-induced 
tremors [G. 11. Everett, I,. E. Blockus, and I. 11. Shepperd, Science, 124, 79 (1956)l: +, EDso = 20-60 mg/kg (comparable ED50 for atro- 
pine = 6 mg/kg). * Prevention of electrically induced fighting episodes [R. E. Tedeschi, D. H. Tedeschi, A. Nucha, L. Cook, p. A. 
Mattis, and E. J. Fellows, J .  Pharmacol. E.cpt1. Therap., 125, 28 (1959)l: + +, ED50 = 10-40 mg/kg; f, EDSO = 60-100 mg/kg (com- 
parable ED50 for meprobamate = 70 mg/kg). ' 1-(2-Dimethyl- 
aminoethyl)-2-phenylindane hydrochloride. k 2-Benzyl-3-( 2-dimethylaminoethy1)indene hydrochloride.2 

* l,3-Bis( 2-dimethylaminoethyl)-2-phenylindene dihydrochloride . 

of the elements; unless otherwise stated, analytical results were 
within +0.45 of the theoretical values. The uv absorption 
spectra were measured on a Beckmann DK2 spectrometer. I r  
spectra of all compounds were recorded on a Hilger H800 or 
Unican SP200 spectrometer. Xmr spectra were determined wit'h 
a Varian A-60A spectrometer. 
2-(p-Chlorophenyl)-6-chloro-l-indanone (XII, Ar = p-CICaH6). 

---2,S-Di(p-chlorophenyl)propionitrile (350 g, mp 90-92.5 ', lit." 
mp 91-92 ") was hydrolyzed by being boiled with XaOH (106 g) in 
a mixture of diethylene glycol (700 ml) and HzO (250 ml) for 25 hr. 
The cooled mixture was diluted with H20 (3 l.), washed (PhMe), 
and acidified (concentrated HC1) to precipitate 2,3-di(p-chloro- 
pheny1)propionic acid. The latter, after being crystallized from 
AcOH and washed with petroleum ether (bp SO-SO0) had mp 
133-135" (lit." mp 163-165"), yield 306 g (81%). The melting 
point was unchanged after three recrystallizations. Anal. 
(Cl5Hl2Cl2O2) C, H, C1, equiv wt. 

2,3-Di(p-chlorophenyl) propionic acid (194 g) was converted into 
the acid chloride by being heated with PC15 (154 g)  and removal 
of the resulting POCla under reduced pressure. The residual acid 
chloride was cyclized by addition to AlC13 (118 g) in CH2Clr 
(2 .2  1.) at 8". The mixture was allowed to warm to 20" during 
1.5 hr and then added slowly to 5 iV HC1 (2 .5  1.) with cooling. 
The upper organic layer was separated, washed with 10% 
SaHC03 (500 ml), dried (KzCO~), and evaporated. The resulting 
oil was distilled in  uucuo and 2-(p-chlorophenyl)-6-chloro-l- 
indanone %-as collected at 200-220" (0.1 mm); two crystallizations 
from EtOH furnished colorless needles, mp 97-100.5", yield 46 g 
( 2 2 7 t ) .  Anal .  (C1bH&120) C, H, C1. 

2-Phenyl-6-chloro-1-indanone (XII, Ar = C&).-2-Phenyl- 
3-(p-~hlorophenyl)propionitrile was prepared from PhCH2CS 
(351 g, 3 mole) and p-chlorobenzyl chloride (483 g, 3 mole) in 
refluxing Et20 (1.5 1.) in the presence of KaNHt (117 g, 3 mole) 
according to the procedure described for the preparation of 
2,3-diphenylpropi0nitrile;~~ it was obtained in 32% yield (211 g) 
as colorless plates from EtOH; mp 111-114" (lit.Ia mp 113-114"). 
Anal. (CiAHizClS) C, H, C1. 

(11) P. Weiss, RI.  G. Cordasco, and L. Reiner, J .  Am. Chem. Soc., 71, 2650 

(12) N. Campbell and E. Ciganek, J. Chem. SOC., 3834 (1956). 
(13) RI. Avramoff and Y. Sprinzak, J .  Am. Chem. SOC., 80, 493 (1958). 

(1949). 

Evaporation of the EtOH crystallization liquor afforded a 
mixture of solids (345 g) from which 1,3-di(p-chloropheny1)-2- 
cyano-2-phenylpropane was isolated, after several crystallizations 
from EtOH, as large colorless prisms, mp 92.5-95". Anal. 
(C22HITC12N) C, H, Cl, N. 

2-Phenyl-3-(p-chlorophenyl)propionitrile (205 g) was hydro- 
lyzed as above to furnish 2-pheny1-3-(p-chlorophenyl)propionic 
acid in 857, yield, mp 140.5-141" (CeHe) (lit.13 mp 144"). Anal. 
(ClsHlC102) C. H. C1. eauiv wt. 

The propionic acid ( 3 t g )  was converted into the acid chloride 
and cyclized in the presence of ;llCls, under the conditions 
described above, to furnish 2-phenyl-6-chloro-1-indanone which, 
after distillation and two crystallizations from EtOH, was 
obtained in 9% yield as colorless prisms, mp 90-92". Anal. 
(C16H11ClO) C, H, C1. Increasing the dilution of the reactants 
(up to tenfold) gave less satisfactory results. 

2-Phenethyl-1-indanone (IX).-1-Indanone (66 g, 0.5 mole) 
was heated with magnesium methyl carbonateZz1' [from 2.0 moles 
of Mg(OMe)2] in a mixture of xylene (100 ml), DAIF (400 ml), 
and MeOH (200 ml) under reflux for 2 hr. 2-Bromoethylbenzene 
(277 g, 1.5 mole) in Phl le  (450 ml) was then added and the 
mixture was stirred under reflux for 20 hr, then acidified with 
10 A' HCl(450 ml) and heated for 2 hr to effect decarboxylation. 
After being cooled, the upper organic layer was separated, washed 
successively with H20 and aqueous SaHCOa, dried (KzCOa), and 
concentrated. Distillation of the residue afforded the product 
(31 g), bp 168-174" (0.2 mm), which, after two crystallizations 
from petroleum ether (bp 40-60"), was obtained as colorless 
prisms, mp 58-61" (lit.* mp 56-57"). Anal .  (C1?H160) C, H. 
Preparation of the Indenes of Table XI. Method A. From 

l-Indanols.-2-Phenethyl-l-indanone (14.3 g, 0.06 mole) in dry 
Et20 (100 ml) was added to  LiAlH, (0.76 g, 0.02 mole) in Eta0 
(50 ml) during 15 min at a rate which maintained reflux. The 
mixture was heated for 3 hr, then cooled, decomposed with ice, 
and acidified. Concentration of the Et20 layer afforded the crude 
indanol as an oil. The latter was dehydrated by being heated 
for 1.5 hr in boiling EtOH (35 ml) containing concentrated HC1 
(4 ml). 2-Phenethylindene was collected and crystallized from 
EtOH as colorless platelets (see Table II), yield 9.0 g (69%). 

(14) M. Stiles and H. L. Finkbeiner, ibid., 81, 505 (1959) 




