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Summary 

The Syn thes i s  of  t he  bromoprazosin,  i n  which bromination and 

a c y l a t i o n  of f u r o i c  a c i d  were completed by means of very  s imple 

method was descr ibed .  The r educ t ive  ca t a lyzed  debromination with 

t r i t i u m  gas a f fo rded  the  ?H)-prazosin. Its s p e c i f i c  a c t i v i t y  and 

radiochemical  p u r i t y  were 22.6 Ci/mmol and 98% r e s p e c t i v e l y .  
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I n t r o d u c t i o n  

The adrenoreceptor ,  which i s  d iv ided  i n t o  d , a n d  d z t y p e  was put  

forward by Lander ' l ' in  1974, s i n c e  then i t  has been widely s t u d i e d .  
3 IT]-prazosin i s  a d,adreno-radiol igand.  For t h e  p repa ra t ion  of 

3 HI-prazosin the  corresponding bromoprazosin should be used a s  

s t a r t i n g  m a t e r i a l .  I n  1978, D i e t r i e c h ( 2 ) r e p o r t e d  the  c a t a l y t i c  

deha logenat ion  f o r  p repa ra t ion  of  p razos in ,  i n  which s y n t h e s i s  of 

bromoprazosin was also simple r epor t ed ,  bu t  he d id  not  r e p o r t  t h e  

brominat ion and a c y l a t i o n  of f u r o i c  a c i d ,  which were n o t  descr ibed  

i n  l i t e r a t u r e .  We descr ibed  here  the  d e t a i l s  of  s y n t h e s i s  of 

bromoprazosin, e s p e c i a l y  f o r  the brominat ion and a c y l a t i o n  of f u r o i c  

ac id .  The p repa ra t ion  of f u r o i c  a ~ i d ( ~ ) a n d  2-chloro-4-amino-6,7- 
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d i m e t h ~ x y q u i n z o l i n ( ~ ) w a s  no t  desc r ibed  here .  The c a t a l y t i c  halogen 

replacement w a s  u t i l i z e d  t o  prepare  ?Kl-prazosin,with a h igh  s p e c i f i c  

a c t i v i t y  o f  22.6 Ci/mmol and high radiochemical  p u r i t y  of  98%. Our 
method i s  shown. i n  Figure 1 .  

W. Dezhu, Q. Xiuzhen and H. Chunfang 

Figure 1 
- 

Experimental  

Some chemicals  used were a6 obta ined  from manufactures  and o t h e r s  
were prepared by ou r se l aes .  Mel t ing  p o i n t s  were determined on 
microscopic  me l t ing  po in t  appara tus .  U l t r a v i o l e t  s p e c t r a  were obta ined  
on the  U V - 2 1 0  spectrarneter  u s ing  e thano l  as so lven t .  Radiochemical 
p u r i t y  was determined us ing  t h i n  l a y e r  rad ioscanner  Model RTLS-A. 
t r i t i u m  was counted using a Packard l i q u i d  s c L n t i l l a t i o n  counter ,  
Model FJ-353G. Element a n a l y s i s  was determined on t h e  Elementary 
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Figure 2 IF7 spectrum of 5-brorno-2-furoyl bromide 
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Analyzer Model 1106. IRlspectrum was recorded on Specord 75 IR 
Spectrophotometer.  NMR spectrum w a s  recorded on Model Bruker WP 80SY. 

( 1 ) Prepa ra t ion  of  t h e  5-Bromo-2-furoyl Bromide 1 
To 14 m l  of chloroform were added 1.2 g(9.19 mmol) of f u r o i c  a c i d  

and 1.2 ml(46 mmol) of bromine. The mixture  was re f luxed  f o r  384 
hourd. Then i t  was c h i l l e d  t o  5'C. The r e s i d e n t  s o l i d  i n  t h e  r e a c t i o n  
was f i l t e r e d  and the  extra  bromine and chloroform were removed, l e a v i n g  
a p a l e  ;y;sSlow l i q u i d  of  t h e  5-bromo-2-furoyl bromide. Its i n f r a r e d  
spectrum was shown i n  F i f u r e  2. Analys is ,  Calcu la ted  f o r  C5H202Br2,  
c ,23.62; H,O.79; Br,62.99. Found, C,23.18; H,o.84; Br,63.40. 

- 

( 2 )  Syn thes i s  of  5-Bromo-2-furoyl P ipe raz ine  2 
2.3 g(11.8 mmol) of p ipe raz ine  hexahydrate was d isso lved  i n  11.4 

m l  of  a b s o l u t e  a l c o h o l  by s t i r r i n g ,  then 1.2 m l  240% hydrobromic 
a c i d  s o l u t i o n  was added dropwise,  main ta in ing  a temperature  of  40-50°C. 
The r e s u l t a n t  s o l u t i o n  w a s  s t i r r e d  a t  4 5 O C ,  0.6 m l  o f  5-bromo-2-furoyl 
bromide was added dropwise over  5 minutes  per iod .  The slurry was 
s t i r r e d  a t  8OoC f o r  1 .5  hours  and then  c h i l l e d  t o  room temperature  
and f i l t e r e d .  The pa le  yellow f i l t r a t e  was concent ra ted  ~h vacua_ 
and d i s so lved  i n  3 mlH2Q. The aqueous - mixture was e x t r a c t e d  w i t h  

dichloromethane. The CIT2C12 ex t rac ts  were d r i e d  over  anhydrous Na2C03 
and then  concent ra ted  &g pacuo t o  y i e l d  c r y s t a l s o n  cool ing.  The crude 
product  was taken  ue i n  e t h y l  a c e t a t e  and t h e  s o l u t i o n  s t i r r e d  a t  
room8 temperature  as hexane was added t o  t h e  cloud po in t .  An a d d i t i o n a l  
hexane was added s lowly as t h e  product  c r y s t a l l i z e d .  The product  
was f i l t e r e d  and washed wi th  hexane t o  y i e l d  pa le  yellow 5-bromo-2- 
f u r o y l  p iperaz ine .  M.P. 114-1 1 6 O C .  Analys is :  Calcu la ted  f o r  CgHl 102N2Br 
C,41.72; I€,4.28; N,10.81; B r ,  30.84; Found C,41.38; H,4.48; N,10.41; 
Br,31.17. 

(3)  S y n t h e s i s  of bromoprazosin 2 
To 12 m l  o f i s o a m y l a l c o h o l  w a s  added 0.2 g(0.77 mmol) of 5-bromo- 

2- furoyl  p ipe raz ine  and 0.25 g ( l . 08  mmol) of 2-chloro-4-amino-6,7- 
dimethoxyquinozoline.  The mixture  was r e f luxed  f o r  4 hours, end 
s t i r r e d  wi th  r a p i d l y  coo l ing  t o  room temperature .  A f t e r  s t a n d i n g  
f o r  h a l f  an  hour' a t  ambient temperature ,  t he  r e a c t i o n  product  was 
f i l t e r e d .  The product  was washed wi th  ace tone  a n d i s o a m y l a l c o h o l  
t h r e e  times, y i e l d i n g  pa le  yellow l a r g e  rod - l ike  c r y s t a l  of  
bromoprazosin. M.P. 275-27goC, Analys is :  Calc'd. f o r  ClgH20N505Br.HC1,  
c,45.7; W,4.2; N,14.04; Br,16.05. Found, C,45.92; H,4.54; N,13.61; 
Br,16.51. 
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(4) P r e p a r a t i o n  of & > - ~ r a z o s i n  9 
To 20 m l  of r e a c t i o n  f l a s k  were added 2.5 mg of bromoprazosin 

and 1.5 m l  of  N,N-dimethylformamide a s  well  as 9.5.mg of  5% Pd/BaS04 
c a t a l y s t .  A f t e r  t h e  r e a c t i o n  f l a s k  was cooled by l i q u i d  n i t r o g e n  
i t  was evacuated t o  1 x 10- mm H'g. The t r i t i a t i o n  f a c i l i t y  w a s  
charged with ca. 400 C i  o f  c a r r i e r - f r e e  T2( genera ted  from urinium 
t r i t i d e )  and was maintained a t  660 m m  Hg before  the  sample thawed, 
t he  mixture of bromoprazosin and T2 was s t i r r e d  f o r  4 hours  over  

5% Pd/BS04. The r e a c t i o n  f l a s k  was re f rozed  wi th  l i q u i d  n i t rogen ,  
waste T2 was removed t o  a T2 s t o r g e  tank. The c a t a l y s t  w a s  removed 
by f i l t r a t i o n  a n d  the  l a b i l e  t r i t i u m  was removed by the repea ted  
additi 'on of e t h a n o l  followed by evapora t ion .  Dissolved i n  the  
s o l u t i o n  of 0.01N HCl:ethanol=l. l(v/w) a f fo rded  the  product  of 
~33H'3-prazosin. Its s p e c i f i c  a c t i v i t y  and radiovhemical  p u r i t y  were 
22.6 Ci/mmol and 98% r e s p e c t i v e l y .  
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R e s u l t s  and Di scuss ion  

P repa ra t ion  of 5-bromo-2-furoyl bromide. O u r  r e s u l t s  have shown tha t  
5-bromo-2-fumy1 bromide i s  r e a d i l y  prepared.  The brominat ion and 
a c y l a t i o n  of f u r o i c  a c i d  can be f i n i s h e d  i n  one s t e p ,  i t  need not  
t o  be e ~ t e r i f i e d ' ~ ) b e f o r e  brominat ion of f u r o i c  a c i d  and d e e s t e r i f i e d  
i s  a l s o  no t  used before  i t  a c y l a t e  w i th  S02C12. However brominat ion 
r e a c t i o n  was l o w e r  than t h e  a c y l a t i o n ,  so i n  o r d e r  t o  complete 
brominat ion and a c y l a t i o n  r e a c t i o n ,  l onge r  t i m e  and e x t r a  bromine 
were needed. The i n f r a r e d  spectrum and e lementa l  a n a l y s i s  have shown 
t h a t  t he  brominat ion and a c y l a t i o n  was complete. 

Syn thes i s  of 5-Bromo-2-furoyl P iperaz ine .  In our  experiment ,  i n s t e a d  
of anhydrours p ipe raz ine  and n i t rogen ,  we used p ipe raz ine  hexahydrate  
and a i r  t o  syn thes i ze  5-bromo-2-furoyl p iperuz ine .  ThPs d i f f e r s  
from the  procedure descr ibed  i n  l i t e r a t u r e ( 6 ) ,  while  t h e  same good 
product  i s  obta ined .  

Syn thes i s  of Bromoprazosin, The result  has  shown t h a t  t h e  tempera ture  
o f  reflux w a s  m n t r o l e d  above 150°C, t h e  y i e l d i n g  product  must be a 
&-ffom that  w a s  demanded. When reacfdon w a s  ended i t  was r a p i d l y  
chiPPed t o  room tempera tu re  t o  get larger crystals, so that  residue 
on t h e  s u r f a c e  of product  could be removed eas ly .  The product  NMR 
spectrum has shown that the 5th p o s i t i o n  o f  E(7.9ppm) fn the furan 
r i n g  at Br-H spectrum, t h e  7.9 ppm of H peak was d i sapea red  and i n d i c a t e  
that thehydrogenatom w a s  replaced by bramine i n  the 5th p o s i t i o n  of 
f u r a n  ring. 
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Preparation of Fff FPrazosin. llhe catalflio reduc.tive debromination 
with T2 needed longer reaction time and high tritium pressure, that 
was shown in Table 1 and  2, the former result indicated that the 
tritiodebromination doe8 not react in two hours, it begins to react 
in three hours. 

Table 1 Relation of reaction time with yield 
Reaction time Temperature Yield Specific Activity 

(En. ) (OC) (mci ) ( ci/mmol) 
1 15-20 0 0 

4 
5 

lt I t  11 

I1 20 51 
64 22 

I1 68 22 
II 

s 
Table 2 relation of tritium pressure with yield 

Tritium Pressure Temperature Yield Specific Activity 
(mm Hg) (OC) (mci 1 (Ci/rnmol) 

15-20 27 6.6 
11 53 15 

480 
560 

SO 4 hours reaction time was optimium in our reaction condition. The 
latter r e a t  showed that the yield increased with high tritium 
pressure. However if the tritium pressure was too high it would cause 

the radiated product increased. So 660 mm Hg tritium pressure was more 

WAVE LENGTH (urn) 

Figure 4 spectrum of Wave Length( nm) 
standarnd prazosin 3 Figure 3 spectrum of [ H J-prazosin 
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f i t t e d  i n  our condition. On the  o ther  hand the  s i g n i f i c a n t  charac te r i s t ic  
i n  our experiment i s  t h a t  t h e  f i n a l  pmjduct needs not  be pur i f ied ,  
but its radiochemical p u r i t y  i s  very high (gas) ,  the  u l t r a v a i l e t  
spectrum of C &I-prazosin 5s same as standard prazosin ( s e e  Figure 3 , 4 ) .  
It has been f u r t h e r  proved t h a t  bromoprazosin synthes is  i n  t h i s  
laboratory i s  very s t a b l e  i n  r a d i a t i o n  and not decomposed i n  t r i t i a t i o n .  

3 

Ackno w 1 e d gem en t 
The authers thank Dang Shuqin f o r  the  recording o f  NMR spectrum 

o f  bromoprazosin . 
Ref erance 

(1 )  Langer S.Z. preuynaptic regulat ion of catacholamine release,  
Biochem. Pharm. 1974, 23, 1793 

(2) D*S*P. 2,731 ,737 (1978) 
( 3 )  Wilson,Org., Syn. Coll. v.1 (1 941 ) 

( 5 )  F 3 - P .  2,047,261 (19’72) 
( 6 )  T.H.Althuie and Ii.J’.Hess, J. Mod. Chem. 20, 148 (1977) 

(4) u.S,P* 3,511,836 (1970) 


