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We have previously  reported on the synthesis  and pharmacology of a ser ies  of e s t e r s  of 5-amino-  
me thy l -4 -pheny l - l ,2 ,5 - t r ime thy lp ipe r id -4 -o l s  [1, 2]. Among these compotu~ds, a number of benzoates and 
p-aminobenzoates  proved to have considerable  local anesthetic activity [2]. Indeed, in some cases  their  
effectiveness exceeded that of Xycaine [Lidocaine] both in terminal  as well as in infiltrative anesthesia. 
These es te rs ,  however,  while of re la t ively low toxicity, showed some i r r i tant  effects, and in these c i r c u m -  
stances it seemed of in teres t  to p repare  and examine the cinnamate and phenoxyacetate es te r s  of these same 
piperidine 7 -amino  alcohols. 

O C6H_~ OH(Li) G6H~ OCOR 
~,.br ~r CH~ ~CH 3 

~c . ~ ,  ~,c ~ ~c 
CH~ CH~ CH~ 
I Z ~-Zr 

The stated compounds were obtained by the action of cinnamic or  phenoxyacetic acid chloride on the 
appropriate 5 -aminomethy l -4 -pheny l - l ,2 ,5 - t r ime thy lp ipe r id -4 -o l s  (II) (or upon their  O-lithium derivatives,  
prepared  by t rea t ing the respect ive  5 -aminomethy l - t ,2 ,5 - t r imethy lp iper id -4-ones  (I) with phenyllithium [1]}. 
The resul t ing cinnamates  (III-IX) and phenoxyacetates (X, XI) were isolated and charac te r ized  as dihydro-  
chlorides (Table 1). 

Pharmacological ly ,  one of the more  interest ing of these products  was 5-diethylaminomethyl-4-phenyl-  
1, 2, 5- t r imethylp iper id-4-ol  cinnamate (IV); and in o rde r  to effect a compar ison  of its activity, several  of its 
salts, in addition to the dihydrochloride itself, were prepared  (see Table 2). These substances included the 
oxalate, D- ta r t ra te ,  c i t ra te ,  and ascorbate ,  and in each case the salt, not only with one, but also with two 
molecules  of the dibasic acid per  molecule of the e s t e r  base, was obtained and examined. The dimethiodide 
was also prepared.  

The pH values of the salts descr ibed in this paper  have been determined in 1% aqueous solution. 

Pharmacologica l  examination of the c innamates  showed that in 0.25-0.5% concentrat ion most  of these 
compounds could induce prolonged infiltrative anesthesia,  the effect lasting, in the major i ty  of cases ,  some 
2-4 h. High infiltrative anesthesia in this ser ies  of compounds was related to their  ability to induce also 
some degree of terminal  anesthesia,  and the least  active of these products  [viz. ,  the morpholine (IX) and 
dimethylamino (III) derivatives] were also the least  able to induce terminal  anesthesia of any considerable 
duration. The remaining, more  highly active cinnamates had very  highly pronounced and closely s imi lar  
anesthetic proper t ies .  
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TABLE 2. 

piperid-4-ol Cinnamate (IV) 

Sak "~ = rap.* "~" 
o ~ o = Empirical formula 

Oxalate 

Dioxalate , 

D-tartrate 

Di-D- tartrate 

Citrate 

Dicitrate 

Ascorbate 

Diascorbate 

Di-iodomethylate 

Sa l t s  of 5 - D i e t h y l a m i n o m e t h y l - 4 - p h e n y l - 1 , 2 ,  5 - T r i m e t h y l -  

Terminal anesthesia. Effect 
! | . -  

~- .  [ (Remer indext lven) of a 
r . g 

~ 0.5% solution on the mucous 
O ~  i' 

~ [ membrane o f the eye i n rabbit~ 

62--4 

54--6 

77--9 

77--9 

68--70 

77--9 

85--7 

85--7 

75--7 

5,54 
5,69 
4,75 
4,85 
5,02 
4,89 
3,68 
3,64 
4,35 
4,27 
3,27 
3,25 
4,95 
4,87 
3,52 
3,60 
3,85 

3,70 

2,80 

4,60 

3,77 

4,50 

3,94 

4,84 

8,13 
3,71 

C,sH~sN20~.C~H204 

C2sH 3sN2Q~' 2C2H20~t 

C2sH asN 202. C 4HeO6 

C~sH 38N 201.2C cH~O, 

C2sH38N203.C6HsOT 

C~sHasN202.2C6H80: 

C2sH 38N2Ov C6HaO6 

C28H38N20~- 2CoH8Oo 

C~0H 4r 

5,33 

4,56 

4,79 

3,81 

4,47 

3,42 

4,66 

3,6o 

3,90 

18 
(16-- 20) 

157 
(141,2 -~ 172,8) 

34 
(29,8 ~ 38, I) 

29 
(26,4-- 31,6) 

16 
03,9-- 18,1) 

32 
(28,2-- 35,8) 

20 
(15,1--.24,9) 

713 
(693-- 732,6) 

47 
�9 (42,4.51,6) 

*With  d e c o m p o s i t i o n .  Mono-  and d i - s a l t s  a d m i x e d  t o g e t h e r  show a d e -  
p r e s s i o n  of mp.  
~ P r o b a b l e  l i m i t s  a t  P = 0.05 a r e  given in p a r e n t h e s e s .  The h i g h e r  the  
va lue  of the  R e n i e r  index ,  the  g r e a t e r  the  a n e s t h e t i c  a c t i v i t y :  the  m a x i -  

m u m  p o s s i b l e  v a l u e  i s  1300. 

G e n e r a l l y  speak ing ,  o u r  c i n n a m a t e s  can  be d e s c r i b e d  a s  be long ing  to the  g roup  of h ighly  ac t ive ,  a l l -  
p u r p o s e  a n e s t h e t i c  agen t s .  T h e i r  e f f ec t s  a r e  of long d u r a t i o n ,  and t h e i r  t o x i c i t y ,  which  i s  i n c o n s i d e r a b l e ,  
i s  l o w e r  than  tha t  of Xyca ine  and, in m a n y  i n s t a n c e s ,  l o w e r e v e n  than  tha t  of Novoca ine .  Unfo r tuna te ly ,  
h o w e v e r ,  t h e s e  s u b s t a n c e s  have m a r k e d  i r r i t a n t  p r o p e r t i e s :  in 2-5% c o n c e n t r a t i o n ,  the  i r r i t a n t  e f f e c t s  of 
the  m o s t  h igh ly  ac t ive  of ou r  c o m p o u n d s  m a y  p e r s i s t  fo r  24-48 h, o r  even  fo r  7 -14  d a y s .  Such compounds  
can  e v i d e n t l y  f ind no a p p l i c a t i o n  in c l i n i c a l  m e d i c i n e .  

The d i h y d r o c h l o r i d e s  of  the  c o m p o u n d s  shown in Tab le  1 w e r e  s t r o n g l y  ac id  in so lu t ion ,  and f o r  t h i s  
r e a s o n  o t h e r  s a l t s  w e r e  e x a m i n e d  hav ing  d i f f e r e n t  pH v a l u e s  (see  Tab le  2), but t h e s e  w e r e  in a l l  c a s e s  only 
f e e b l y  a n e s t h e t i c .  

The two p h e n o x y a c e t a t e s  (X, XI) l i k e w i s e  be long  to the  group  of power fu l ,  l o n g - a c t i n g  a n e s t h e t i c  agen t s ,  
but  t h e i r  t o x i c i t y  i s  h i g h e r  than  tha t  of the  c i n n a m a t e s ,  and once aga in ,  t hey  e x e r c i s e  m a r k e d  and p r o l o n g e d  
i r r i t a n t  e f f e c t s .  

EXPERIMENTAL 

5-Dimethylaminomethyl-5-phenyl-l,2,5-trimethylpiperid-4-ol Cinnamate (III). An ethereal solution 
of phenyllithium was prepared from lithium (1.4 g) and bromobenzene (16 g). The solution was cooled to 
-10~ and kept stirred while a solution of 5-dimethylaminomethyl-l,2,5-trimethylpiperid-4-one (!; R ~ CH3) 
(I0 g) in anhydrous ether (20 ml) was admitted dropwise in a current of dry nitrogen gas. The resulting 
mixture was then allowed to warm up, and the stirring continued and the ether kept refluxing for a further 
5 h. The temperature was then lowered again to -I0 ~ and a solution of cinnamic acid chloride (i0 g) in ether 
(20 ml) added. After standing at room temperature for 24 h, the reaction mixture was treated with iced 
water; diluted hydrochloric acid (equal parts of conc HCI and water) was then added, enough acid being 
used to dissolve the precipitate. The ether layer was discarded, and the aqueous layer, after further ex- 
traction with ether, was cooled and saturated with solid sodium carbonate. The basic reaction product so 
obtained was transferred to ether, and the ethereal solution dried over magnesium sulfate and filtered. Dry 
hydrogen chloride gas was then passed in. This furnished the dihydrochloride of (III) in 53% yield [calculated 
on the  a m i n o k e t o n e  (I; R = CH3)]. 

The  c o m p o u n d s  (IV), (Y), (VI), and (X) w e r e  ob t a ined  in  an ana logous  m a n n e r .  
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4 - P h e n y l - 5 - p i p e r i d i n o m e t h y l - l , 2 , 5 - t r i m e t h y l p i p e r i d - 4 - o l  Phenoxyaceta te  (XI). A solution of 4-phenyl -  
5 -p ipe r id inome thy l - l , 2 ,5 - t r ime thy lp ipe r id -4 -o l  [II; NR 2 = piperidine N(CH2)6] (5 g) and phenoxyacetic  acid 
chlor ide (3.4 g) in benzene (30 ml) was t r ea t ed  with finely divided magnes ium meta l  (0.3 g) and ref luxed for 
i h. After  standing at room t e m p e r a t u r e  for  24 h, the benzene was evapora ted  in vacuo and the res idue  d i s -  
solved in a mix ture  of equal pa r t s  of conc tiC1 and water .  The solution so obtained was worked up as  de -  
scr ibed  in the foregoing example .  The e ther  ex t r ac t  furnished 4.65 g of (XI), and this  base  was conver ted  to 
dihydrochloride in the c u s t o m a r y  manner .  The yield was 96%, calculated on the aminoalcohol  [II; NR 2 = 
N(CH2)G], o r  53.5% on the cor responding  ketone (I). The compounds (VI)-(IX) were  p r e p a r e d  analogously. 

The sa l t s  of (IV) with oxalic,  D - t a r t a r i c ,  c i t r ic ,  and ascorbic  acids were  p r e p a r e d  by mixing an e the -  
rea l  solution of (IV) base  with an acetone or  alcohol solution of one equivalent  (or of two equivalents,  as  the 
case  may be) of the appropr ia te  acid. In each case ,  an oil separa ted  on standing; this was c rys ta l l i zed  f rom 
an anhydrous mixture  of acetone,  methanol ,  and e ther .  
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