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SUMMARY 

Minoxidil-3' ,4' ,5'-3H(N), 25.6 Ci/mM, has been synthesized by 

the reaction of piperidi ne-3,4,5-3H( N) with 2,4-diamino-6-chl oro- 

pyrimidine-3-oxide. 

Minoxidil prepared in this way was shown to be suitable for 

radioimmunoassay and was stable for six months stored in MeOH at 4" C. 

Purification was by paper chromatography. 
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INTRODUCTION 

The compound 2,4-diamino-6-piperidinyl pyrimidine-3-oxideY minoxidil , is a 
potent hypotensive agent (1, 2 )  and has been therapeutically used in daily doses 

as low as 2.5 mg. 

pharmacokinetic studies. 

form of the drug was necessary for the development of such an assay. 

A radioimmunoassay was required for bioavailability and 

A high specific activity (10 Ci/mM) tritium labeled 

The current methods for using ~iperidine-3,4,5-~H(N) in the synthesis of 

minoxidil have several drawbacks. 

troduced in the first step of a four-step synthesis; in the other method (4 ) ,  

a threefold excess of piperidine in an organic solvent was required. 

methods that allowed the use of one equivalent of piperidineSHC1 in aqueous media. 

In one method (3), the piperidine was in- 

We examined 

RESULTS 

Maggiolo and Phillips (5) have reported that piperidine reacts with 2-amino- 

4-chloro-6-methylpyrimidine in aqueous sodium acetate buffer. 
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In our case, 
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this buffer was found to be insufficiently basic to give adequate liberation of 

piperidine from piperidineSHC1. 

chosen because it was a strong enough base and easily removed. 

reaction still did not go to completion with one equivalent of. piperidine in the 

usual open reaction apparatus. 

apparently increasing the amount of dissolved piperidine by increasing the 

pressure and resulting in yields of 80-82%. 

After investigating several bases, NH40H was 

However, the 

A sealed tube at 80-90' C was therefore used 

Purification systems involving chromatography on silica gel were found to be 

unsatisfactory because the product was contaminated with silica gel which interferes 

with the radioimmunoassay. 

No. 2 paper was found to be satisfactory. 

A system of descending chromatography on Whatman 

The product was characterized by its coincidence with minoxidil in three TLC 

systems and was further characterized and quantitated by ultraviolet analysis 

from similar cold runs had mass spectra identical to an (u.v.). Material 

authentic sample. 

The 3H-minoxid 1 was tested for ability to bind and be displaced from rabbit- 

antiminoxidil-BSA antiserum and found to be satisfactory. 

The 3H-minoxidil was stored in vials containing 2 mCi in 2 ml of MeOH at 4" 

Analysis by TLC in two solvent systems showed less than 2% decomposition C. 

had occurred in six months of storage. 

EXPERIMENTAL 

Materials. Piperidine-3,4,5-3H(N)*HC1 was prepared by New England Nuclear 

by a custom reduction o f  1,2,3,6 tetrahydropyridine (8.3 mg, 0.1 mM). The material 

was received in an HC1 solution containing black particles assumed to be 

catalyst. The material was used as received. 

2,4-diamino-6-chloropyrimidine-3-oxide was prepared from 4-chloro-2,6 diamino- 

pyrimidine (Aldrich) (4). 

TLC Systems. The following solvent systems were used with silica gel plates to 

evaluate the purity of minoxidil: 



Tritiated minoxidil 

benzene/MeOH/NH~+OH , 50/50/0.5 R f  = 0.48 

p i  pe r  i d i ne/ H 2O , 2/ 98 R f  = 0.40 

ethylacetate/acetone/H2OY 5/5/1 R f  = 0.17 

R f  = 0.56* 
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*paper 

M i n o x i d i l  decomposes r a p i d l y  when exposed t o  a i r  on s i l i c a  ge l .  

p o l a r  ma te r ia l  a t  t h e  o r i g i n  can o n l y  be avoided by q u i c k l y  t r a n s f e r r i n g  f r e s h l y  

spot ted p l a t e s  t o  t h e  so l ven t  chambers. 

Therefore, 

M i n o x i d i l - 3 '  ,4' ,5' -3H(  N l .  

(6.2 VM), was d i sso l ved  i n  abs. EtOH and t r a n s f e r r e d  t o  a necked down 1 x 17-cm 

g lass tube. The a lcohol  was removed by vacuum and g e n t l e  heat ing.  

piperidine'HC1, 0.425 mg (3.5 uM) i n  0.1 m i  H20, and 3H-piperidine'HC1 so lu t i on ,  

0.5 m l  (a3.0 uM), were added t o  t h e  bottom o f  t he  tube along w i t h  concentrated 

NHkOH, 0.5 m l ,  and t h e  s o l u t i o n  mixed. 

sure i t  was 10 o r  above. The contents  o f  t h e  tube were f rozen i n  dry i c e  acetone, 

and the  tube was sealed. The sealed tube was placed i n  1/8- inch t h i c k  capped 

s t e e l  p i p e  and heated i n  an oven i n  a hood a t  80-90" C f o r  48 h. 

removed and cooled. 

m ix tu re  was t r a n s f e r r e d  w i t h  2 x 1-ml washings and f reeze d r ied .  

was d i sso l ved  i n  500 iil o f  MeOH. H a l f  o f  t he  so lu t i on ,  250 ~ i l ,  was app l i ed  t o  

a 15 x 56-cm s t r i p  o f  Whatman No. 2 paper. 

descending manner w i t h  ethylacetate/acetone/H20, 5/5/1. 

by U.V. and e l u t e d  i n t o  MeOH. The r a d i o a c t i v i t y  corresponded t o  the  l o c a t i o n  o f  

m i n o x i d i l  standards i n  t h e  th ree  TLC systems described. The U.V.  spect ra i n  

methanol, Amqx 230, 262 and 286 ( ~ ~ 8 6  = 12,250), was i d e n t i c a l  t o  t h a t  o f  an 

au then t i c  sample. The s p e c i f i c  a c t i v i t y  was 25.6 C i / m M .  The y i e l d  was 15% 

by weight  and 12% radiochemical. The low y i e l d s  are a t t r i b u t e d  t o  the  poor q u a l i t y  

of t h e  commercial 3H-piperidine. Cold y i e l d s  were always 80%, and a run  

con ta in ing  o n l y  0.1 m l  3H-p iper id ine s o l u t i o n  gave a 49% y i e l d .  

2,4-diamino-6-chloropyrimidine-3-oxide, 1.0 mq 

Unlabeled 

The pH was checked w i t h  pH paper t o  make 

The tube was 

The contents  were f rozen and t h e  tube opened. The r e a c t i o n  

The res idue 

The paper was developed i n  a 

The m i n o x i d i l  was l oca ted  
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