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LABELLED COMPOUNDS OF POTENTIAL BIOLOGICAL INTEREST 

111. T r i t i u m  labelling of 1-butyl-3-piperidyl 2-methyl-6-chloro-carbanilate 
with high specific activity.x 
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The synthesis and the local anesthetic potency of a n w k r  of carbanilic 
acid esters of cyclic amino alcohols has keen remrted (1). One of these ccm- 
pxnds l-butyl-3-pipxidyl 2-methyl-6-chloro-car~ilate shawed especially 
good local anesthetic properties, characterized by a long duration of action. 
The cBIlMund was found interesting enough to warrent further phamacolwical 
and toxicological investigations. For th i s  D u r p s e  it was synthesized labelled 
a t  a high s p c i f i c  activity with t r i t i u m  (I) 

I 

The preparation of unlabelled I in 43 % yield by treating 1-butyl-3-piperi- 
dinol with 2-methyl-6-chlorqphenylisocyanate i n  toluene has been reported (1). 
Thus, performing th is  reaction with t r i t i u m  labelled butylpiperidinol seerred to 
be a feasible route t o  ccenpound I. As a high specific activity was  required, 
catalytic t r i t i a t ion  of an unsaturated precursor had to  be chosen. A t  f i r s t  an 
at-twas made to prepare an enamine by the reaction of 3-piperidinol with 
n-butyraldehyde, which on catalytic reduction with tritiun gas should give l-bu- 
tyl-3-piperidinol according to equation 1: 

qoy C3H7CH0 - K2C03 ooH P H,/Pd/C 
1 I I 
H CH=CHCH,CH, C H2 C HZC H, C H, 

(equation 1) 

P a r t  11: A. Telc, B. Brunfelter, T. Gosztonvi, J. Lab. C m .  g, 13-23 (1972) x 
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Hmver, difficulty i n  separating the intermediate enamine frcan excess 
3-piperidin01 made this reaction of l i t t le value. Much mre prcanising results 
were obtained on alkylation of 3-pipidin01 with 1-chlorc-2-butene and subsequent 
catalytic hydrqenation of the unsaturated intermdiate according to equation 2. 
The alkylation step gave I1 in 73 % yield and the catalytic hydrogenation of I1 
in ethyl acetate t o  give I11 was rapid and nearly quantitative. 

~ ~ C H 3 C H = C H C H 2 C l  ---F mH H,/Pd/C UH Y 
CH,C H2CH2CH3 

$1 k CH2CH=CH C H, 

II Ill 

(equation 2) 

It is w r t h  mentioning here that an attgnpt to  prepare I1 by acylating 
3-piperidinol w i t h  crotonyl chloride and subsequent reduction of the amide with 
LiAlH was unsuccessful. The amide was obtained in 60 % yield by performing the 
acyldion in  chlorofom in the presence of triethylamine, h t  the subsequent re- 
duction w i t h  LiAlH4 i n  ether resulted in  saturation of the double bond with the 
amide function remaininq intact  as verified by the I R  spectrum. 

Hmver,  i n  order to avoid losses of the incowrated radioactivity during 
coupling with 2-rnethyl-6-chlorophenylisocyanate (yield 43 % according to ref .  11, 
11 was f i r s t  treated with the isocyanate and the possibility of catalytic reduc- 
tion of the coupled unsaturated product was also investigated (equation 3):  

ooH 
I 

CH,CH=CH CH, 

I I  

+ 

CH, 

I V  

d.....-;;l T2/Pd/C > 

I 
CH2CH=CHCH3 

CH3 

CI 

CH, 
CH2C H TCHT CH, 

I 

(equation 3) 

V 
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The conditions of the coupling reaction were samewhat modified and V was 
fonred in a yield of 58 %. Catalytic hydrosenation of V gave I in a rapid reac- 
tion without any dehalcgemation, so this reaction sequence could k used advan- 
tageously for the t r i t i a t ion  of I. On performing the t r i t i a t ion  in ethyl acetate 
with carrier free t r i t ium gas, I was formed in a yield of nearly 80 %, having a 
specific activity of 62 nCi/mg = 20 Ci/mM. 

A t  room temperature the labelled product suffered severe self-decmpsition 
quite rapidly. W i t h i n  48 burs the white crystalline substance becam brownish 
and smeary. 

knzene solution, followed by alkalization of the w a t e r  extract and reextraction 
with benzene. The purity was then checked by thin-layer ChKaMtoqraphy on s i l ica  
i n  benzeneacetone (1:l). The radiochemical purity of the purified product was 
>96 %. On storing in benzene solution (1.5 nCi/ml) the purity was unchanged for 
a b u t  two weeks, but a f te r  t h i s  time repurification was necessary. 

Purification of t h i s  product was accanplished by acidic extraction of its 

Experimental 

&king  and boiling pints reported are uncorrected. 
i f i c  radioactivities *re masurd i n  a Packard Liquid Scintillation Spectre % (Model 3320) using internal standardization (He~adecane-l,2-~H). 

Scanning of the chramtograms was carried out i n  a Packard paper chrmtogram 
scanner (He1 7200) using an adapter for  thin-layer plates. 

l-(l-BUtenyl)-3-piperidinol. - 3-Piperidinol (10.1 g, 100 mles)  was dis- 
solved i n  50 ml of benzene and anh. K a3 (3 g, 217 mles) was added. A solution 
of 3.6 g (50 mles)  freshly d i s t i l l 2  butyraldehyde ig  25 ml of benzene was added 
dropise t o  the mixture keeping the temperature at  5-8 C. A f t e r  s t i r r ing a t  roam 
-atwe for 3.5 burs, the solution w a s  f i l tered and fractionated. The frac- 
tion boiling at  98-100°/10 m Hg was collected (7.6 9). QX analysis showed that 
the product was considerably contaminated with 3-piperidinol. 

1-Crotonyl-3-piperidinol. - A solution of crotonyl $loride (10.5 g = 100 
mles)  i n  15 m l  of chloroform was added &vise a t  5-10 C to a solution of 
3piperidinol (10.1 g = 100 m l e s )  and triethylamine (10.1 g = 100 m l e s )  in  
100 ml of chlorofom. The mixture was st irred a t  ram temperature for 3 hours. 
The chlorofom solution was washed w i t h  saturated NaHco and saturated Na2S04 
solution, dried and disti l led.  The fraction boiling a t  ?42-3OC/0.3 mn Hg was 
collected. Yield: 10.1 g (60 mles;  60 %) 1-165: 1.5283. An I R  spectrum o the 

N: found 8.20 % (CgH15M12 requires 8.28 9 )  

g, 110 m l e s )  :as added dmpise a t  25-30°C to a solution of 3-piperidinol (20.2 
g, 200 m l e s )  in 175 m l  of benzene. After s t i r r ing a t  man temperature overnight 
the mixture was heated under reflux for  1 hour. The salt formed was r m v e d  by 
f i l t ra t ion,  washed with benzene and the f i l t r a t e  was fractionated. The fraction 
boiling a t  105-106°C/8 mn Hg was collected. Yield 12.5 g (80 mles,  73 %) . 
ng5: 1.4913. On GLC analysis the product gave one major peak (99.9 %).  

l-~tyl-3-piperidinol (111). - ccmpound 11. (220 mg, 1 . 4  m l e s )  was dis- 
solved i n  15 m l  of ethyl acebte ,  10 % Pd on charcoal (30 mg) was added and the 
mixture w a s  s t i r red i n  an atinsphere of H2. T k  theoretical amunt of hydrosen 
w a s  taken up within 25 minutes. After renwxal of the catalyst and solvent the 
residue was dist i l led a t  10 m Hg i n  a microdistillation apparatus. Yield: 200 mg 
(1.3 m l e s ,  9 1  %) n85: 1.4700. The product had the same retention time as an 
authentic sample of l-butyl-3-piperidinol on GLC. 

product verified the unsaturated anride structure (L)- = 1610, 1660 an- f 1. 

1- (2-mten 1) -3-piperidin01 (11) . - Freshly dis t i l led 1-chloro-2-butene (10 

1-(2-wttenyl)-3-piperidyl 2-~thyl-6-chlorccarbanilate (V). - A mixture of 
11. (1 g, 6.7 mles)  and 2-methyl-6-chlorophenylisocyanate (1.12 g, 6.7 rmnoles) 
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was heated a t  100°C in an o i l  bath fo r  3 hours. A f t e r  Cooling, the mixture was 
dissolved in 10 ml ether. The ethereal solution w a s  f i l t e r ed  to rmve a mll 
munt of insoluble material and extracted w i t h  4 m l  of 2 M HC1. The aqueous 
phase was  then made alkaline w i t h  30 % aqueous NaOH solution (pH = 10)  and ex- 
tracted with ether. A f t e r  drying the ether was remwed % ~SEL~. The crystal l ine 
residue w a s  repeatedly recrystall ized fran l igroin giving 1.25 g w h i t e  crystal- 
line product (3.9 moles, 58 %) , which melts a t  97.5-99OC. 
N: found 8.63 % (C17H23N202C1 requires 8.68 % ) .  

3 1- (Butyl-2,3- H) -3-piperidyl 2-methyl-6-chlorocarbanilate (I) . - m u n d  V. 
(160 nu, 0.5 m l e )  was dissolved i n  2 ml of e thyl  acetate, 10  % Pd on charcoal 
(20 mgj was added and the mixture was stirred a t - r m  temperature i n  an atmosphere 
of 36 C i  carrier-free tritium gas. The uptake of t r i t ium ceased a f t e r  60 minutes 
and the reaction was stopped. After removal of the catalyst  and solvent any labile 
t r i t i u m  w a s  removed by addition of several portions of methanol and repeatedly 
removing h e  solvent by evaporation. The crystal l ine residue w a s  recrystall ized 
twice fran li oin giving w h i t e  crystals  (130 q, 0.4 m l e ,  80 % ) .  

Specific activity:  62 nCi/mg = 20.1 C i / m l e .  
Radiochemical purity by T W  on silica in benzene acetone (1:l) was better than 
96 % (Rf: 0.56). 

ture. After about two weeks of storage, the solution becm coloured and was puri- 
f ied as described above. 

F I@: 72.5-73.5 C. 

The substance was stored in benzene solution (1.5 rriCi/ml) a t  roam tempera- 
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