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SYNTHESIS OF 2-r2-14C1-~2-ANINOETHYL~-THIAZOL~ 

DIHYDROCHLORI DE : THIAZOLYL ETHY LAHINE DIHY DROCHLOR I DE 

H A Armltage and 0 Saunders 

Smith K l l ne  and French Research Limited 

The Frythe, Welwyn, Hertfordshlre, England, AL6 9AR 

S W R Y  

The hlstamlne H1 agonlst, 2-[2-14C]-(2-amlnoethyl)-thlazole 

dlhydrochlorlde has been labe l led  w t th  carbon-14 I n  the 2 pos l t l on  

of the th lazo le  s t a r t l n g  from potasslum [14C]  cyanlde. The 

ove ra l l  radlochemlcal y i e l d  f o r  the synthesls was 17% a t  a spec i f i c  

a c t i v i t y  o f  36mCl/m01. 

Key words: Th la to l y l  ethylamlne. carbon-14 labe l l ing ,  hlstamlne 

H1 agonlst, t l c  radiochromatogram scanning, thloamlde. 

N-( 2-bromoethyl ) -phthal lmlde. 

INTRODUCTION 

2-Thlazolylethylamlne I s  a r e l a t i v e l y  se lec t ive  agonlst a t  

hlstamlne H1 receptors’, having 26% o f  the potency o f  the 

natural  agonlst hlstamlne a t  H1 receptors (guinea-pig Ileum) and 

2.2% o f  the agonlst potency o f  hlstamlne a t  H2 receptors 

(guinea-pig atrlum). 

Carbon-14 labe l led  2-thlazolylethylamlne was syntheslsed I n  order 

t o  study the d l s t r l b u t l o n  of the compound I n  v lvo.  
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DISCUSSION 

2-(2-amlnoethyl)-thiazole dihydrochloride (6) has been prepared 

previously 

3-phthallmldoproplonlc acid thloamlde (4) from 3-phthallmido- 

proplonitrile (3) uslng thioacetic acid In acetlc acld. 

month reaction time was avolded by development of a new method 

which entailed treating the propionltrile (a) with hydrogen 
sulphlde gas and triethylamine In dlmethylformamlde to glve the 

thioamide (4).  Another literature method using amonium 

sulphlde was attempted but was abandoned owing to poor yields. 

Treatment o f  N-(2-bromoethyl)-phthalimlde wlth 1.1 equivalents o f  

potassium cyanide In dlmethylsulphoxide gave 3-phthallmldo- 

proplonitrile (3) In 83% yleld. Subsequent treatment of (3) wlth 

hydrogen sulphlde and trlethylamine In dimethylformamlde gave 

3-phthallmldoproplonIc acld thioamlde (3) In 70% yield. The 

formation o f  thlazoles from thloamides I s  reported In the 

literature . This procedure entailed the treatment of (A). wlth 

1.15 equivalents o f  bromoacetaldehyde dlethylacetal to obtaln 

2-(2-phthallmldoethyl)-thiazole (3) In 48% yleld. 

Hydrolysis of the protected thlazolyl ethylamine (3) was achleved 

by refluxlng in 5N hydrochloric acld to yield the title compound In 

73% yield. Trial reactions indlcated that rapid extraction Into 

chloroform was necessary as some decomposition occurred under basic 

conditlons wlth the carbon-14 labelled material. 

2 and a key intermedlate In the synthesis was 

The three 

3 

3 

EXPERIMENTAL 

&14C1-3-Phthal lmido~ro~ionltrl le (3) 

To potasslum [ C] cyanide (2) (Benchmark Scientific Services, 
Lot 112982, 15OmC1, 47mCi/mmol. 3.19mole). potasslum cyanide 

(62mg. 0.95mle) and N-(2-bromoethyl)-phthalimlde (1) (874mg. 
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Scheme 1 
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mCti2CH2-(> 50% HC1 ~ H2NCH2CH;<] .2HC1 

* denotes p o s i t i o n  o f  carbon-14 
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3 .44mle )  was added dlmethylsulphoxlde (5ml )  and the resu l t i ng  

s lu r r y  heated w i th  s t l r r l n g  t o  110°C f o r  2h. The yel low so lu t ion  

was cooled and water (5Oml) added. An 011 separated out and was 

extracted w i th  chloroform ( 4  x 201111). The combined extracts were 

dr ied  (MgSO,), before removal o f  the solvent under reduced 

pressure t o  y i e l d  the required product (3) (572mg. 83%). Tlc on 

s l l l c a  ge l  GF developed I n  e thy l  acetate: petroleum ether '40-60' 

(1:l. v/v) gave a radlochemlcal p u r l t y  o f  99.9% by radlo- 

chromatogram scannlng. 

~ 1 4 C 1 - 3 - P h t h ~ l ~ ~ l d O D ~ O D 1 0 ~ l ~  ac id  thloamlde (3) 

Triethylamlne (0.4Oml) and dry dlmethylforrnamlde (5ml) were added 

t o  a f l ask  contalnlng (3) (5721~ .  2.861mnole) and the resu l t l ng  

mixture was heated t o  90°C. Hydrogen sulphlde gas was bubbled 

through the so lu t ion  a t  a slow ra te  f o r  4h. 

t r lethylamlne were added (3~400r l / h )  t o  replace tha t  l o s t  by 

evaporatlon. 

The resu l t i ng  brown so lu t ion  was added t o  water (50ml) and the 

prec ip l ta ted  s o l i d  extracted w i th  chloroform (4x20ml). The 

extracts were combined and dr ied  (HgSO,) before removal of the 

solvent under reduced pressure t o  y l e l d  the required product (9) 

(470mg. 70%). Tlc on s l l l c a  ge l  6F developed I n  e thy l  acetate gave 

a radlochemlcal p u r i t y  of 90% by radlochromatogram scannlng. 

Further a l lquo ts  o f  

14 t2- Cl-2-tZ-Phthal Imldoethv 1 I - th lazo le  (3) 

Bromoacetaldehyde d le thy lace ta l  (0.35ml. 2.33mnole) and acetone 

(101111) were added t o  a f l ask  contalning (3) (470mg. 2.0lnmole). 

The react lon mlxture was ref luxed f o r  2h dur ing which t lme a whl te 

s o l i d  c rys ta l l l sed  from solut lon.  The react lon was cooled and the 

s o l i d  f i l t e r e d  o f f .  The crude product (3) (510mg) was dlssolved I n  
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chloroform (20ml) and the so lu t ion  washed w i th  water (2xlOrnl). Tlc 

on s i l i c a  gel  GF developed i n  e thy l  acetate: petroleum ether 

‘40-60’ (l:l, v/v), Indicated the presence o f  the required product 

i n  the organic phase w i th  a radiochemical p u r i t y  of 99.3% by 

radiochromatogram scanning. 

(HgSO,) before removal of the solvent under reduced pressure t o  

g ive the required product (5 )  (25Omg. 46%). 

The chloroform so lu t ion  was dr ied  

m1 4C 1 -2- ( 2 -hi noe t hv 1 1 - th 1 a zo 1 e d 1 h rsd roc h 1 or  1 de ( 6) 

5N Hydrochloric acid (2tlral) was added t o  (I) (25Orng. 0.96knole) 

and the resu l t i ng  so lu t ion  was ref luxed f o r  5h. The react ion 

mixture was cooled and the volume concentrated t o  5ml under reduced 

pressure. 

so lu t ion  (4OXWv) t o  pHl l  and extracted w i th  chloroform (8x5ml). 

The extracts were combined and washed w i th  0.2N hydrochloric acid 

(20ml). The ac ld ic  so lu t ion  was separated and the solvent removed 

under reduced pressure. 

methanol ( lm l )  and d le thy l  ether (20ml) added t o  p rec lp i t a te  a 

white sol id.  The product was f i l t e r e d  and dr ied  under high vacuum 

t o  y i e l d  the t i t l e  compound (6)  (141.5mg, 73%). The spec i f i c  

a c t i v i t y  was determined by l i q u i d  s c i n t i l l a t i o n  counting and found 

t o  be 18OpCi/mg, 36Aci/rsmol. 

The so lu t ion  was bas l f i ed  w i th  40% sodium hydroxide 

The s o l i d  residue was dissolved i n  

ANALYSIS 

Two t l c  systems were employed t o  determine the p u r i t y  of the f i n a l  

product using Analtec 250 micron s i l i c a  gel GF plates w i th  

subsequent scanning on the Berthold L82832 t l c  l i nea r  analyser. 

The R f ’ s  of the f l n a l  product i n  both systems were compared t o  a 

sample o f  authentic unlabel led th iazo ly l  ethylamlne dihydrochloride 

and found t o  be i den t i ca l .  
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Results o f  t he  analyses i n d i c a t e d  radiochemical p u r l t i e s  of 97.8% 

I n  e t h y l  acetate:methanol:amonia (SG 0.880) ( 5 : l : l .  by v o l )  and 

98.5% i n  ch1oroform:methanol:amnia (SG 0.880) (20:2:1, by v o l ) .  

RESULTS 

A t o t a l  o f  25.47mCi o f  2-[2-14C]-(2-amlnoethyl)-thiazole 

d lhyd roch lo r i de  was prepared I n  f o u r  steps s t a r t i n g  f rom potasslum 

[ C ]  cyanide. The chernlcal y i e l d  f o r  t h e  synthes is  was 20% and 

t h e  radiochemical y i e l d  17%. The radlochemical p u r l t y  o f  t h e  

product  was 98.5% by t l c  radiochromatogram scanning. 

The s p e c i f i c  a c t i v i t y  o f  t h e  product  was found t o  be 180pCi/mg, 

36mCi/mol. 
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