
Journal of Labelled Conrpounds - January-March - Vol. IX, nO1 81 

THE SYNTHESIS OF I 4C-LABELLED 1-(4-CHLOROPHENYL) -2-METHYL- 
2-AMINO-PROPANE HYDROCHLORIDE (CHLORPHENTERMI NE, DESOPIMON@) 

* ** J. Engler and L .  P a l l o s  
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S U M M A R Y  

The preparation of I4C labelled 1-(4-chlorophenyl)- 
2-methyZ-Z-&nopropae hydrochloride i s  described. The 
radioactive carbon was introduced into the central posi- 
t ion of the aminopropyt  group i n  order t o  study the phar- 
macological properties and modp of action of the anorexi- 
genic o h g .  The synthesis started fm Ba14C03, involved 
3 steps, and a radiochemical yield of 23% w s  obtained. 
The chemica2 ad radiochemical purity of the end-product 
was proved by thin layer chromatography and adtoradio- 

6,rcrphY. 

INTRODUCTION. 

1-(4-Chlorophenyl)-2-methyl-2-aminoprpane hydrochloride was 
synthesized by Yerrarl(l) and by Budai et al. (2). The compound 
was found to possess intense anorexigenic effect. The commercial 
name of this pharmaceutical product is Desopimon@Fn Hungary. For 
the purpose of radioisotopic studies and pharmacological tests the 
14C-la5elling o f  anorexigenic dIug was performed. The 14C-labelled 
naterial was prepared by the route indicated in the scheme. 

The synthesis of the compound labelled in the central position 
of aminopropyl group iva8 accomplished from 2-propanone-2- 14, (I) 
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as starting material. A Grignard reagent was prepared from 4-chloro- 
benryl chloride, reacted with the radioactive acetone to give 
1-( 4-~hlorophenyl)-2-methy1-2-propanol-2-~~C (11). in the next step 
the N-fonnyl intermediate was prepared and reacted with hydrochloric 
acid to give the radioactive end-product (111). The radioactive acet- 
one was utilized with a yield of 3O;O in the course of these procedu- 
res. The chemical and radiochemical purity of the end-product m a  
checked by thin-layer chromatography. The chrometogram were evalu- 
ated radioautographically and radiometrically, using a Tri-Carb 
liquid acintillation spectrometer. 

1 .  II. 

Ill. 

Scheme 

The name DesopimoniH is registered trade mark in Hungary, the pro- 
perty o f  EGYT Pharmacochemical Ylorka. IR No 209.728 
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Radioactive 2-propanone was synthesized by the pyrolyeis of 
barium acetate-1-l4C at 500' C (394s5s6): 0,435 g (7.50 molee) of 
2-~ropanone-2-~~C, having a t o t a l  a c t i v i t y  of 37.4 m C i  (66.00 mCi/g, 
4 . 9 ~  mCi/mole 1 was prepared. 

Yield: 8m based on Ba14C03. 

1-(4-ChlOroDhenYl)-2-methsl-2-DroMlllOl -2-14~ (11)~ 

The Grignard solut ion was prepared from 0.212 g (6.75 m o l e s )  
o f  magnesium turnings and 1.368 g (8.50 m o l e s )  of 4-chlorobemyl 
chloride in 20 ml of absolute ether.  The s t i r r e d  reaction mixture 
was r e f l d e d  for 2 hours in dry nitrogen atmosphere and 0.435 g 
(7.50 m a l e s ,  37.4 m C i ,  66.00 m C l / g ,  4.98 mCi/mmole) of 2-propanone- 
2-14C i n  10 ml of dry  e t h e r  was added dropwise, with stifiing, a t  
2OoC. After  s t i r r i n g  for one hour a t  40°C in  nitrogen atmosphere, 
a solut ion of ammonium chloride (0.75 g i n  15 m l  of water) was added 
t o  decompose the complex. The prec ip i ta te  dissolved and the mixture 
separated i n t o  two phases. After  separation the  aqueous l a y e r  was 
extracted w i t h  3 x 10 m l  of e ther ,  the combined ex t rac ts  w e r e  washed 
w i t h  3 x 1 0  m l  of water and dr ied over megnesium s d p h a t e  Overnight. 
The solvent was removed under atmospheric pressure and the  pale 
yellow o i l y  residue w a s  pur i f ied by f rac t iona t ion  in vacuum. 

Yield: 1.111 g (6.Ql melee), 80.1% based on I. 
3.p. tj5'/0.3 mm, M.p. 39OC. 

1-( 4-Chloro~henyl)-2-methvl-2-amino~mpane-2-~~C hydrochloride (111 

A mixture o f  0.294 g (6.01 m o l e s )  of sodium cyanide and 0.67 ml of 
g l a c i a l  a c e t i c  acid was s t i r r e d  a t  -5OC and a mixture of 0.6'1 m l  of 
g l a c i a l  a c e t i c  acid and 0.78 ml of 
added dropwise. To t h i s  f o m y l a t i n g  agent 1.111 g (6.01 mmolee) of 
I1 wa8 added over a period of 30 mh., with continuous s t i r r i n g .  A f t e r  

eulphuric acid monohydrate was 



84 J. Engler & L.  Pallos 

addi t ion the react ion mixture was s t i r r ed  for a f u r t h e r  2 hours a t  
-[O°C allowed t o  stand overnight at  room temperature, and 4 ml of 
water was added w i t h  s t i r r i ng  and cooling. The solut ion was made 
alkal ine w i t h  2 N sodium hydroxide (pH 8 )  and extracted w i t h  3 x 20 
m l  of benzene. After  separation the combined organic phases were 
washed w i t h  3 x 10 m l  of water, dr ied over magnesium sulphate over- 
night and concentrated under vacuum t o  yield 1.028 g (4.85 m o l e s )  
of a brown o i l .  According t o  the experience obtained in e a r l i e r  ex- 
periments with inact ive mater ia l ,  t h i s  crude 1-( 4-chlomphenyl)-2- 
methyl-2-f0nnyl-propane-2-~~C may be used in the following s t e p  with- 
out purif icat ion.  To the brown o i l y  product a mixture of 5 m l  of 
ethanol, 1 m l  of water and 1 m l  of conc. hydrochloric acid (dens.l.19) 
w a s  added. The react ion mixture was refluxed on an o i l  bath a t  12OoC 
for 4 hours and s e t  as ide at  room temperature overnight. The mixture 
waa evaporated under reduced pressure, the s o l i d  residue was dissol-  
ved in 20 m l  of water and allowed t o  stand at  6O0C f o r  30 mh. The 
solut ion was cooled t o  room temperature, extracted with 2 x 10 m l  of 
chloroform and the aqueous l a y e r  decolorized with charcoal. The sol- 
vent was removed under vacuum and the crude so l id  product w a s  recrys- 
t a l l i z e d  from a 1 : 1 mixture of acetone and ethanol (1.5 ml). 

Yield: 0.457 g (2 .08  m o l e s ) ,  34.6% based on 11, m.p. 233OC. 
Radiochemical yield:  10.68 m C i  (23.39 mCi/g, 5.lb mCi/mole), 
22.8% based on 8a 14 C03. 

ChmmatoRraDhic determinations. 

Adsorbent: Kieselgel G. Solvent: n-butanol : ace t ic  acid : water- 
40 : 10 : 5. Sample mass: 2 0 p g .  Detection: Dragendofif's reagent. 
Autoradiogram: contact exposure on a Forte-type X-ray film f o r  24 
hours- Rfr 0.68. 

The authors are indebted t o  W. Szarvas T. ( I n s t i t u t e  o f  lsotopes 
of the  Hungarian Academy of Sciences) f o r  the isotope ana ly t ica l  
measurements. 
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