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Alternative approaches to some of the compounds 
listed in the tables proved either unsuccessful or too 
tedious. I;or example, attempted additions of S- 
methyl--%-piperidylmagnesium chloride3 to l-phcnyl-2- 
indanone4 arid 3-phenyl- 1-indanone5 failed. 

Addition of 4pyridyllithium to the latter ketone gave 
only a poor yield of the corresponding hydroxypyridyl- 
indane arid subsequent reactions (e .g . ,  dehydration, 
hydrogenation) of this material proved unsuccessful. 

Since the pharmacologically most interesting com- 
pound was the indene 20, its unbranched analogs 24 and 
25 were prepared for comparison. The synthesis of 25 

20 

C& 
2 4 , n = 2  
2 5 , n = 3  

followed very much the same path as the synthesis of 
20. 

Compound 24 was prepared from 1-phenyl-2-inda- 
none by react'ion with diethyl cyanomethylphosphonate 
to give 8. A small amount of t'he a,p-unsaturated 
analog of 8 ma.s also isolated from this reaction. The 
nitrile 8 mas reduced and the resulting amine dimet'hyl- 
ated by the Eschmeiler-Clarke technique t'o give 24. 

Pharmacology.-Analgetic activity iyas measured by 

( 3 )  E. L. Enaelliardt. U.  5. Patent 3,014,911 (Dee 26, 1961). 
(-1) .I. C. B. smitl i  a n d  11.. \Vilson. J .  Chem. Soc., 1342 (19.55). 
(6) 1). B. Bruce, .1. J. S. Sorrie, and  R. H. Thomson, ib id . ,  2103 (1963). 

the ability of test compounds to block phenylquinone- 
induced writhing in mice. In  this procedure16 coni- 
pounds R ere administered orally to groups of ten mice, 
30 miri prior to the injection of phenylquinone. The 
total number of animals not writhing starting at  time 
zero (after phenylquinone) and continuing for three 
15-min intervals (total time 4.5 min) was recorded and 
compared to that of a control group. The dose re- 
quired to prevent SOYG of the animals from writhing 
(ED,,) was determined. 

The most active compound in this series, 20 in Table 
11, was compared to known analgetics in both the 
writhing (Table 111) and Haffner's assays.' In  the 

TABLE I11 
EDsa writhing, 

Compd mg/k$ PO 
20 25 
d-Propoxyphene HC1 50 
Aspirin 250 
Codein 35 
Morphine 8 

latter test, mice are given the test compounds orally 
and after 30 miri an artery clip is applied to the root of 
the tail for 30 sec. The animals make continuous 
attempts to remove the noxious stimulus by biting the 
clip. Analgesia is determined by the insensitivity to 
the stimulus as shown by the absence of attempts at 
biting the clip. 

In  the writhing assay, 20 was the most active member 
of this series. While its p-chloro analog 21 was also 
active, the p-methoxy derivative (22) was not. The 
indane 11 (Table I) as well as the unbranched analogs 
24 and 25 mere inactive. 

In Haffner's assay 20 was inactive while the other 
analgetics tested (Table 111) , except aspirin, were ac- 
tive. Compound 20 was free of C S S  side effects at 
the doses tested and had no antihistaminic activity. 
It was, therefore, assumed that antiwrithing properties 
of 20 were due to an analgetic effect, possibly of the 
aspirin type. Thus, the S-meth) 1piperidJ.lindxnes 
studied did not possess the potent analgetic activity of 
other S-methylpiperidine derivatives. 

Experimental Sections 
Ethyl Cyano(1-methyl-4-piperidy1)acetate (1).-.4 209-ml EtOH 

solution of 41 g (0.19 mole) of ethyl (1-methyl-4-piperiJy1idene)- 
cyanoacetate containing 1 g of PtO, was hydrogenated a t  ru:im 
temperature at an initial pressure of 3.5 kgIcm2. After 20 min the 
H Z  uptake stopped, the catalyst was removed by filtration, the 
filtrate was concentrated, and the residual liquid was distilled 
to give 32.7 g of a light yellow liquid, bp 123-125' (0 . i  mm). 
Its  hydrochloride salt had mp 163-164". Anal. (CllH181V202. 
HCl) X. 

Ethyl a-Benzyl-a-cyano-l-methyl-4-piperidineacett1te (2).-To 
a 7.0-g (0.145 mole) S a H  ( 5 2 7 ,  in mineral oil) suspension in 100 
ml of 1,2-dimethoxyethane was added ethyl cyano( l-methyl-4- 
piperidy1)acetate (30 g, 0.143 mole) dissolved in 100 ml of 1,2- 

( 6 )  E. Siegmund, R.  Cadmus, and G. Lu. Proc. SOC. E z p t l .  B i d .  .Wed., 96 '  
729 (1957). 

(7)  F. Haffner, Deut. M e d .  T o c k h r . .  56,  731 (1929); for an  evaluation 
of this method, see C. Bianchi and J. Franceschini, Brit. J .  Pharmacal., 9 ,  
280 (1961). 

(8 )  All melting points are corrected (capillary tubes in oil bath) and all 
boiling points are uncorrected. I r  spectra were obtained on a Perkin-Elmer 
Model 21 spectrometer and  UY spectra on a Cary Model 14 spectrometer. 
Absorption bands or peaks of the i r  and UT spectra were as expected. Where 
the  analyses are indicated only by symbols of the  elements, analytical results 
obtained for these elements \yere within =t0.-i7c of the theoretical values. 
hIgsOi was the drying agent used throughout. 




