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L U M M A R Y  

The s y n t h e s i s  o f  ["V] - l a b e l l e d  procaiwe hydrochlor ide ,  

u s i n g  (l5,H ) S O  

presented .  The experirnevtel  p rocedure  i p  nn a d a p t a t i o n  of t h e  syn- 

t h e s i s  methods for t h e  cor responding  un labe i l ed  compounds. 

a8 s t a r t i n g  i s o t o p i c a l l y  l a b e l l e d  m a t e r i a l ,  is 4 2  4 

KLY # O R U  : p54 - proca ine  hydrochlor ide ,  s y n t h e s i s ,  

p 5 P (  - e thmolamine ,  p5nT]- p - d i e t h y l a i n i n o e t h a ~ o l ,  condeqsa t ion ,  

p - aninobenzoic  ac i8 .  

I YTT H 0 D U C T I 0 W 

The Rornnvian drugs G e r o v i t a l  H7 and A s l a v i t a l  con ta in  

purpose ly  s t a b i l i z e d  proca ine  a8 a c t i v e  p r i n c i p l e .  C l i n i c a l  s t u d i e s  

have shown thRt  ttiese drugs  p re seF t  anabo l i c  and e n t r o p h i c  e f f ec t ? ,  , 
r e v i t a l i z e  t i s s u e s ,  r e s t o r e  p h y s i c a l  and i n t e l l e c t u a l  r e sources  of 

aged persons  and tieve p o s i t i v e  e f f e c t s  i n  t h e  t r ea tmen t  of a r t h r y -  

t i s ,  s e n l l i t y  and deprecs ion  (1 - 4). 
The i n v e o l i g e t i o n s  performed " i n  v i t r o "  on t i s s u e s  of  

young a s  b e l l  a s  a d u l t  h i s t a r  r e t s  ( l i v e r  and b r a i n )  have l e d  t o  
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t h e  conclus ion  t h a t  proca ine  from G e r o v i t a l  Hq and A s l a v i t a l  is 

more F e r s i s t e n t  t han  proca ine  hydrochlor ide  a love .  Proca ine  Seems 

t o  be more r a p i d l y  matabol izcd i n  t h e  l i v e r  but  very s lowly  i n  t h e  

b ra in .  The age a l s o  i n f l u e n c e s  t h e  dy-amics of p roca ine  metabolism. 

Mass spec t romet ry  a7d e s p e c i a l l y  mass spec t romet ry  

combined wi th  gas  chromatography ( G C / W ) ,  have been i n c r e a s i n g l y  

ueed i n  the  l a s t  y e a r s  i n  t h e  pharmacokinet ic  i n v e s t i g a t i o n  of 

d r u g s  (7) .  The GC/MS a n a l y t i c a l  methods were employed due t o  h igh  

s e n s i t i v i t y  i n  t h e  ng/ml range and t h e  s p e c i f i c i t y  g iven  by t h e  

use  of  t h e  c h a r a c t e r i s t i c  i ons  (8) from t h e  mass spectrum of pro- 

ca ine .  

Due t o  t h e  f a c t  t h a t  s p e c i f i c a l l y  d e u t e r a t e d  proca ine  

hydroch lo r ide  ( 5 )  and 1 4 C  l a b e l l e d  coapouvd ( 6 )  a r e  no t  s u i t a b l e  

f o r  our  experiments ,  we ere ob l iged  t o  u t i l i s e  1 5 N  proca ine  

hydroch lo r ide ,  t h e  s g p t h e s i s  of which i s  p resen ted  i n  t h i s  paper.  

Q u a n t i t a t i v e  aqa lys i t i  was performed wi th  15!U proca ine  

hydrochlor ide  a s  i n t e r n a l  s t a n d a r d ,  or us ing  t h e  method of i s o t o -  

p i c  d i l l u t i o n .  

S y n t h e s i s  of Potassium P 5 N ]  Phtha l imide  - 

p5N] Phthal ini ide was prepared  a s  def icr ibed by Murray 

and Villiams (9). S t a r t i n g  from 4.84 g ammonium s u l p h a t e  

( 5 0  atom ’b I 5 N ) ,  t h e  y i e l d  of p 5 N ]  ph tha l imide  was 5.18 g (96%). 

The po t r s s ium s a l t  of [15N]phthalimide wa8 prepared  i n  

928 y i e l d  as desc r ibed  by b a l z b e r g  and Supniewski (10) .  



[ uN] Procaine ttydrocMoridc 

Synthesis o f  p5N]- ( 2  - 6romoethyl) Phthalimide - - 

P'N] Bromoethylphthalimide was prepared ae described 

(10). S t a r t i n g  from 6 g potaesium p 5 N ]  phthelimide and 18 g ethy- 

l e n e  dibromide, the y i e l d  of bromoethylphthalimide was 7.43 g o r  

751. The compound was used without f u r t h e r  p u r i f i c a t i o n ,  

Synthe sis of p 5 N  ] Ethanolamine - -  

'15NCH2CH2Br H215NC€?2C~OH + C6H4(COOH)2 + KBr 

["N] Bromoethylphthelimide wee subjected t o  a l k a l i n e  

hydrolysis  with 30% KOH (11). 

Thus, 7.4'3 g bromoethylphthaliaide with 9.27 g KOH i n  

37 m l  water were heated u n t i l  d issolved end then d i s t i l l e d  t o  dry- 

ness. The dry residue was t r e a t e d  with 10 m l  of water and d i s t i l l e d ,  

off. Thke was repoated once more. The j o i n t  d i s t i l l a t e ,  containing 

the  ethanolamine, was f reed  from water by d i s t i l l a t i o n  a t  normal 

pressure ( the  aminoalcohol i e  not v o l a t i l e  with steam) first with 

dephlegmetor a t  100' and then without a t  171 - 172'C. The y i e l d  of 

p5d ethanolamine was 1.42 g (80%). 

- Synthesis of P5N1 fl - Diethylaminoethanol 
I 

"NH2CH2CH20H + (C,H5)zS04 - RaOH * (C 2H 1 21 5NCH2CH20H 

p - Diethylaminoethanol wae prepared a8 deecribed. Etha- 

nolamine (1.42 g )  was heated f a r  50 minutee a t  40' wi th  an equimolar 
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amount of d i e t h y l  eulphate  (3 .6 g) and the? t r e a t e d  with en equi- 

moler amount of aqueous a l k a l i .  The diethylaminoethanol wae eepa- 

r a t e d  by d i e t i l l a t i o n  under reduced preeeure. To t h e  aqueous 80- 

l u t i o n  was added benzene and the  eo lu t ion  woe d i s t i l l e a  from a 

f l a e k  provided wi th  a 50 om column (packed with glee6 o r  cerbo- 

rundum). D i e t i l l a t i o n  was continued u n t i l  t he  temperature of the 

l i q u i d  reached 100' and t h a t  a t  t h a  top of t h e  column was 85'. The 

r e s idue  was t r ane fe red  t o  a Claieen f l a e k  and d i e t i l l e d  under re- 

duced pressure (64' - 65'/18 ma). The t o t a l  y i e l d  was 1.86 g (70%). 

- Syntheeia of p 5 N 1  b - (Diethylamino) Chloroethane 

' Hydrochloride 

- (C2H5)215wCH2C€$C1 HC1 
SOcl2 I 

(C 2H5 )2 '*nCH,CH, OH 

f5N] Diethylaminoethanol (1.86 g) i n  12 m l  benzene and 

few drope of dirnethylformarnide were oooled t o  0' - 5' end then 1.5 

m l  of thionylchlor ide were added dropwise during 2 hre. with e t i r -  

ring. Then the  r e a c t i o n  mixture was warmed alowly and heated a t  re- 

f l u x  1 hr. Benzene and exceee o f  SOC12 were removed by d i s t i l l a t i o n  

a t  atmoepheric preeeure. For complete removal of SOC%, t o  the  

mixture wae added 7 m l  benzene and t h e  d i s t i l l a t i o n  continued under 

reduced preeeure t o  dryness. The crud. diethyleminochloroethane 

hydrochloride wae dieeolved i n  20 m l  ieopropanol, t r e a t e d  with 

d r c o l o r i e i n g  carbon, f i l t e r e d ,  and t h e  eo lu t ion  wad cooled t o  

0 - 5%. After  c r y s t a l l i a a t i o n ,  t h e  product was f i l t e r e d  and dr ied 

in air, y i e l d i n g  2.34 g product (85%). 

SyntheBie Of ocaine Hydrochloride 
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["N] Procaine hydrochloride wee prepared by condeneation 

of p - aminobenzoic ac id  wi th  (diethy1amino)chloroethane hydrochloride,  

according t o  a Romanian Patent  (12). The advantage of t h i e  method 

coneieta  i n  t h e  f a c t  t h a t  t he  proceee.proceed8 i n  a s i n g l e  stage i n  

ieopropanol eolution. F i r s t ;  t he  eodium s a l t  of p - aminobenzoic 

a c i d ,  wae prepared. I n  38 m l  ieopropanol heated t o  r e f l u x ,  t he re  wae 

added i n  emall port ion8 0.62 g eodiurn and t h e  r e f l u x  was continued 

u n t i l  a l l  sodium was coneumed. This  required about 1 hr .  After t h e  

r e a c t i o n  mixture has been cooled t o  40 - 50°, t h e r e  was added 1.67 g 

p - aminobenzoic a c i d ,  followed by a r e f l u x  for 3 hre. Then the 

r e a c t i o n  mixture wae cooled t o  6 - loo, 2.94 g (diethylamino) 

chloroethane hydrochloride wae addod, and t h e  mixture was e t i r r e d  

for 2 hre. The r e a c t i o n  mixture was then s t i r r e d  f o r  about 2=3 hre.  

a t  50-70°. The sodium ch lo r ide  wae removed by f i l t r a t i o n .  The eolu- 

t i o n  wae cooled t o  0-5' and wi th  stirring, t h e r e  wae added dropwiee 

ieopropanol s a t u r a t e d  with gaeeoue HC1 u n t i l  t he  pH reached 5-5.5. 

The product wae c o l l e c t e d  by f i l t r a t i o n ,  and washed wi th  cold ieo- 

propanol. Crude P 5 N ]  Procaine hydrochloride i e  a l i g h t  yellow eol id .  

It wa8 r e c r y e t a l l i z e d  from ethanol  with deco lo r i e ing  carbon y i e l d i n g  

3 g (85%) product,  melting a t  153-156O. 

The l a b e l l e d  compound used as s t a r t i n g  ma te r i a l  P'N] 
ammonium e u l f a t s  waa obtained from H 15 NO3 ( 9 9  atom% 15N) produced 

i n  the  I n e t i t u t e  of I ao top ic  and Molecular Technology, 3400 

Cluj-Napocm, 5, P.O. Box 700, Homania. 
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