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SUMMARY 

The synthesis  of t h e  t i t l e  compound (9 is descr ibed.  

The  condensat ion of 3-aminopropanol with phthal ic  
anhydride and  subsequent  t r e a t m e n t  wi th  phosphorous 

t r ib romide  produced N- [ >bromopropyl ]  phthal imide.  

Acylat ion w i t h  3-hydroxybenzaldehyde, reduct ion  wi th  

hydrogen o v e r  Raney n icke l  a n d  subsequent  t r e a t m e n t  
wi th  thionyl  ch lor ide  g a v e  N-[ 3-(3-chloromethyIphenoxy) 

propyl ] phtha l imide  Q). 
piper idine in t roduced  t h e  radiolabel  5). Deprotec t ion  

of t h e  a m i n o  group with hydrazine a n d  t r e a t m e n t  wi th  

3-methoxy-4-amino-3-cyclobutene-l,2-dione produced 1- 

amino-2- [ 3434 2,6- 

propylamino ] -1 -cyclobutene-3, 4-dione g). 
T r e a t m e n t  with hydrochlor ic  ac id  yielded t h e  t i t l e  

compound (3 in a n  overa l l  c h e m i c a l  yield of 22%. 

14 T r e a t m e n t  with [2,  6 - C ] 

14 q piper idinomethy Iphenoxy) 
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INTRODUCTION 

J.  E .  Swigor et al. 

f l is ta lnine :i - receptor  an tagonis t s  h a v e  b e e n  shown to b e  e f f e c t i v e  inhibi tors  

of gas t r ic  secre t ion  in diiiinals and  rnan . Clinical  eva lua t ion  of t h e  his ta inine :i - 

receptor  an tagonis t  c i m e t i d i n e  h a s  been  shown t o  be  a n  e f f e c t i v e  therapeut ic  a g e n t  

in t:ie t r e a t a n e n t  of pept ic  u lcer  dicealu:?. I-Alnino-2-[ 3 - 0 -  

piperidinoinethylphenoxy)propylamino]-I-cyclob~tene-3,4-dione hydrochlor ide h a s  

been colnpared with c i ine t id ine  in a n i m a l s  a n d  h a s  been  found to be  inore p o t e n t  

bo th  a s  a h is tamine  H - receptor  an tagonis t  a n d  as a n  inhibi tor  of g a s t r i c  ac id  

s e c r e t  ion. 
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In this  repor t ,  we descr ibe  t h e  synthesis  of I-amino-2-[3-(3-[2, 6- C] - 

piperidinomethylphenoxy) propylamino]  -I-cyclobutene-3,4-dione hydrochlor ide (6) 

for  metabol i sm a n d  pharmacokine t ic  s tud ies  ut i l iz ing both published a n d  

unpublished c h e m i ~ t r y . ~ ~ ~ ’ ~ , ~  (See S y n t h e t i c  Pa thway scheme).  

DlSCUSSlON AND RESULTS 

[2,6 - I4C] Piper idine was  synthesized by Arnersham Corpora t ion  by t h e  

14 reduct ion of [2,6 - 14q pyridine. The[2,6 - q p i p e r i d i n e  underwent  radiolysis very  

rapidly producing var ious decomposi t ion products  e i t h e r  as t h e  undi luted compound 

o r  in solution. In c o n t r a s t ,  t h e  hydrochlor ide salt w a s  s tab le  both as a solid a n d  in 

solution. The  p , 6  - 1 4 q p i p e r i d i w  was  uned d i rec t ly  upon rece ip t  from Ainershain 

Corporat ion.  I t  was immedia te ly  d i lu ted  with a spec i f ic  a n o u n t  of non-radioact ive 

5 piper idine and r e a c t e d  with N- [ 3-(3-chloromethylphenoxy) propyl] phthal i rnide 

a n d e r  anhydrous condi t ions in ace toni t r i le .  A f t e r  co lumn chromatography ut i l iz ing 

s i l ica  g e l  a n d  e lu t ion  w i t h  5% methanol  in methylene  chlor ide,  a l ight  brown oi l  w a s  

isolated in a yield of 55%. This m a t e r i a l  w a s  s t a b l e  as a n  o i l  a n d  in methanol  a n d  

was r e a c t e d  w i t h  anhdyrous  hydraz ine  in anhydrous e t h a n o l  to r e m o v e  t h e  phthaloyl  

p r o t e c t i n g  group. Column chromatography using s i l ica  g e l  in 5% ammonium 

hydroxide in methanol  produced a l ight  yellow oil. A unique observa t ion  of o u r s  
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Synthetic Pathway 
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w a s  t h a t  this  m a t e r i a l  underwent  radiolysis  very  rapidly as a n e a t  oil. In a seven  

day per iod 90% of t h e  m a t e r i a l  degraded  as evidenced  by t h e  a p p e a r a n c e  of 

addi t iona l  c o m p o n e n t s  on a thin l a y e r  chromatography p l a t e  . By c o n t r a s t  as a 

solut ion in methanol ,  t h e  m a t e r i a l  w a s  s t a b l e  for s e v e r a l  months. Consequent ly ,  a 

s tandard  solution, ana lyzed  by high pressure liquid chromatography w a s  es tab l i shed  

for  use in subsequent  react ions.  A given volume of t h i s  methanol  solut ion of  343- 

[2,6- 4 piperidinomethylphenoxy) propylamine (2 w a s  r e a c t e d  with a 20% e x c e s s  

of 3-methoxy-4-amino-3-cyclobutene-i,2-dione6 producing compound (2, of 

s u f f i c i e n t  puri ty  to b e  used in t h e  n e x t  react ion.  R e a c t i o n  with I N  hydrochlor ic  

a c i d  in a one  to t h r e e  m i x t u r e  of isopropyl a lcohol  a n d  a c e t o n e  produced crys ta l l ine  

des i red  product  (5). in a n  overa l l  yield of 22%. All  e x p e r i m e n t a l  condi t ions  w e r e  

opt imized  using non-radioact ive mater ia l s .  

14 
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EXPERIMENTAL 

M ATE RIALS 

[2, 6-"q Piperidine was  purchased  f r o m  Amersham Corporat ion.  All c h e m i c a l s  

used in t h e  synthes is  w e r e  purchased  c o m m e r c i a l l y  a n d  used  wi thout  a n y  f u r t h e r  

purif icat ion.  All o t h e r  so lvents  w e r e  e i t h e r  redis t i l led or of a n a l y t i c a l  r e a g e n t  

qual i ty .  Thin layer  chromatography p l a t e s  used w e r e  Anal tech  s i l ica  g e l  CF, 

scored  10 x 20 c m ,  250 microns  thickness .  Radioac t iv i ty  was  measured  by a 

Beckman LS9000 liquid scint i l la t ion counter .  All t h e  high pressure liquid 

chromatography was  c a r r i e d  o u t  on  Water  Assoc ia tes  ins t rumenta t ion .  Nuclear  

m a g n e t i c  resonance  w a s  measured  o n  a Bruker  360. Weighings w e r e  c a r r i e d  o u t  on 

a Sator ius  200 balance  a n d  a M e t t l e r  Microanalyt ical  M5AS balance.  

N-3- [3-(N- [2,6 - 14-q Piperidinomethylphenoxy) propyl]  ph tha l imide  (3) 

[2, 6 - C P i p e r i d i n e  (469 mg, 180 mCi)  in a c e t o n i t r i l e  (52 ml) w a s  t r a n s f e r r e d  

i n t o  a 100 m l  round b o t t o m  flask. Non-radioact ive piper idine (296 mg) w a s  added 

producing a t o t a l  of  8.99 m m o l e s  of piperdine. T o  this  w a s  a d d e d  N-[ 343- 

chloromethylphenoxy)  propyl ] phthal imide5 (2.29g, 7.5 mmoles)  fol lowed by 

powdered 4A molecular  s ieves  (1.28 gl and s t i r r e d  a t  room t e m p e r a t u r e  f o r  48 hrs. 

The reac t ion  m i x t u r e  w a s  f i l t e red  to r e m o v e  t h e  molecular  s ieves  and  t h e  f i l t r a t e  

c o n c e n t r a t e d  under  reduced  pressure to a l ight  brown oil, which w a s  dissolved in 

methylene  ch lor ide  (50 ml) a n d  l a y e r e d  w i t h  w a t e r  (50 ml). The aqueous  layer  w a s  

ad jus ted  to pH 12 with aqueous  sodium carbonate .  T h e  l a y e r s  w e r e  s e p a r a t e d  and  

14 

t h e  aqueous  layer  aga in  e x t r a c t e d  wi th  m e t h y l e n e  ch lor ide  (I x 50 m1). The 

ine thylene  ch lor ide  e x t r a c t s  w e r e  combined,  dr ied  o v e r  anhydrous magnesium 

s u l f a t e  a n d  c o n c e n t r a t e d  under  reduced  pressure  to a n  oil. A chromatography 

co lumn was  prepared  using s i l ica  gel (100 g, 63-200 mesh,  Woelm) in 5% 

methanol /methylene  chlor ide.  Applicat ion of  the oil, e lu t ion  and  co l lec t ion  of 

desired product  yielded compound 1.56 g. with a yield of 55%. 
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Thin Layer Chromatography: 5% methanol in methylene chloride, Analtech silica 

gel plates, visualization with iodine vapors. Product at Rf = 0.20. 

High Pressure Liquid Chromatography was carried out  in Waters Associates 

instrumentation with the  following parameters:  Eluent - 40% aqueous solution of 

heptanesulfonic acid (0.005M) adjusted to pH 3.5 with glacial  ace t i c  acid and 60% 

methanol. Flow Rate  - 2 ml/min. Detec tor  - Ultraviolet  a t  254 nm. Tempera ture  

- 22.5OC. Column - Waters Associates analytical  C-18. Retention Time - 5.92 

min. 

3 4 3 -  p,6 - 14-C] Piperidinomethylphenoxy) propylamine (4) 

N-3- [3-(N- [2,6 -"C] piperidinomethylphenoxy) propyl] phthalimide 9, (1.56 g, 

4.12 mmoles) was dissolved in anhydrous ethanol (70 ml). To this was added 

anhydrous hydrazine (0.61 ml, 19 mmoles), and the  mixture  was stirred a t  room 

tempera ture  for 16 hrs., followed by concentration under reduced pressure and  

tri turation with diethyl e t h e r  (75 m1). The insoluble mater ia l  was removed by 

fi l tration and washed with diethyl e t h e r  (50 ml). The  f i l t ra te  was ex t r ac t ed  with 

20% sodium hydroxide solution (125 inl), t he  e t h e r  layer separated,  and dried over 

anhydrous magnesium su l fa te  and concent ra ted  under reduced pressure to a yellow 

oil. This oil was purified by column chromatography utilizing silica gel (100 g, 63- 

200 mesh, Woelm) and an  e luent  of 5% ammonium hydroxide in methanol. The 

purified mater ia l  was dissolved in methanol (50 ml). High pressure liquid 

chromatography de termined  t h a t  18.4 mg/ml  of pure desired product was  present. 

Thin Layer Chromatographp 5% ammonium hydroxide in methanol, Analtech silica 

gel plates, visualization was  with iodine vapors. Product at Rf = 0.63. 

High Pressure Liquid Chromatography was car r ied  out on Waters Associates 

instrumentation with t h e  following parameters:  Eluent - 40% aqueous solution of 

heptansulfonic ac id  (0.005M) adjusted to pH 3.5 with glacial  a c e t i c  ac id  and  60% 
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methanol. Flow Rate -2 ml/min. Detector  - Ultraviolet a t  254 nm. Temperature - 
22.5OC. Column -Waters Associates analytical  C-18. Retention Time - 23.02 min. 

1 -Am ino-2- [ 3-0- [2,6 - I  '-9 piper idinome thy lphenox y) propy lam in01 - I  -c y clobu te ne - 
3, 4-dione (5 )  

Methanol (4 ml) was added to an  aliquot (2.83 ml) of the methanol solution from the  

previous reaction and stirred with 3A molecular sieves a t  room temperature  for 4 

hrs. The molecular sieves were removed by fi l tration and to the f i l t ra te  was added 

3-methoxy-4~mino-3-cyclobutene-l,2-dione6, (32 mg, 20% excess). The reaction 

mixture was stirred at room temperature  for 16 hrs. The resulting solid was 

removed by filtration and washed with methanol (0.5 ml) producing compound (2 65 

mg; yield of 91%. 

----I_- 

High Pressure Liquid Chromatography was carried out  on Waters Associates 

instrumentation with the following parameters: Eluent - 60% aqueous solution of 

heptanesulfonic acid (0.OlM) adjusted to pH 3.5 with glacial ace t i c  acid and 40% 

methanol. Flow/Ebte -2 ml/min. Detector - Ultraviolet a t  254 nm. Temperature  

- 22.5OC. Column - Water Associates analytical  C-18. Retention Time - 33.6 min. 

I-Amino-2- [3-(3- [2,6 - I ' d  piperidinomethylphenox y) propylaminol -l-cyclobutene-3, 

4-dione hydrochloride (6) 

1-Amino-2-[ 343- [ 2,6 -14C] piperidinomethylphenoxy) propylamino] -1-cyclobutene-3, 

O-dione a (65 mg) was suspended in isopropyl alcohol (250 PI) and to this was added 

with stirring, I N  hydrochloric acid (200 PI). The mixture was stirred a t  room 

temperature  for 15 min., f i l tered and to the fi l trate was added acetone (730 PI). 

This mixture was stirred a t  room temperature for 3 hrs. A crystalline solid 

resulted. I t  was isolated by centrifugation and decantation. The crystall ine solid 

was dried under high vacuum (0.1 mm) for 16 hrs  producing the t i t le  compound 

39 mg; yield 54 %. 
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High Pressure Liquid Chromatography was  car r ied  out  on Waters Associates 

instrumentation with the  following parameters:  Eluent - 60% aqueous solution of 

heptanesulfonic acid (0.01M) adjusted to  pH 3.5 with glacial acetic acid and 40% 

methanol. Flow Rate  - 2 mI/min. Detec tor -  Ultraviolet a t  254 nm. Temperature - 

22.5OC. Column - Waters Associates analytical  C-18. Retention Time - 34.3 min. 

Specific Activity: 44.4 pCi/mg 

Radiochemical p u r i w  97% 
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