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SUMMARY 
The synthes is  o f  [1251]-( 1S,2S,3S,5R)-2-(6~-carboxyhex-(2~Z)enyl)-3-(2-hydroxy-3- 
(4-hydroxy-3-iodophenyl)-l-propyl ami n0)-6,6-dimethyl b i  cyc l  o[ 3.1.13 heptane( I-PTA- 
OH), a h i g h  a f f i n i t y  thromboxane A /prostaglandin H (TXA /PGH ) receptor  anta- 
g o n i s t  has been p rev ious l y  d e w j b & .  Th is  H e r  dI!scribJs thI! synthes is  o f  an 
analog o f  t h i s  compound, [ I]- and [ I]-( lS,2S,3S,5R)-2-(6'-carboxyhex- 
(2' Z)enyl)-3-( 2-hydroxy-3-( 4-iodo-3-azidophenoxy)-l-propyl ami n0)-6,6-dimethyl- 
bicyclo[3.1.l]heptane(I-PTA-azido), which has the  p o t e n t i a l  t o  be used as a photo- 
a f f i n i t y  probe o f  the TXA /PGH receptor .  Th i s  compound, which i s  t he  h ighes t  
a f f i n i t y  p h o t o a f f i n i t y  prgbe Jet described f o r  t he  human p l a t e l e t  TXA2/PGH2 
receptor  may be a use fu l  t o o l  t o  cha rac te r i ze  t h i s  receptor .  

Key Words: Thromboxane A2/prostaglandin H2 receptors, human p l a t e l e t s ,  photo- 

a f f i n i t y  l a b e l l i n g ,  i od ina ted  az ido thromboxane antagonis t  

INTRODUCTION 

Since 1975 when the  s t r u c t u r e  o f  unstable thromboxane A2 (TXA2) 1 was proposed 

(l), var ious s t a b l e  mimetics and antagonis ts  have been prepared and t h e i r  pharmaco- 

l o g i c a l  p r o f i l e s  examined (2). These e a r l l e r  s tud ies  have r e c e n t l y  culminated i n  

the  t o t a l  synthes is  o f  TXA2, conf i rming the  o r i g i n a l l y  proposed s t r u c t u r e  (3). 

One o f  the pharmacologic e f f e c t s  o f  TXA2, prostaglandin HZ (PGH2) and t h e i r  s tab le  

mimetics i s  p l a t e l e t  aggregation presumably through a c t i v a t i o n  o f  s p e c i f i c  recep- 

t o r s  (2). Recently, a s p e c i f i c  b i n d i n g  s i t e  f o r  t he  TXA2/PGH2 antagonis t  [1251] 

PTA-OH (4 ) .  2 has been described i n  washed human p l a t e l e t s  (5) and human p l a t e l e t  

membranes (6). Furthermore, t h i s  s i t e  has been s o l u b i l i z e d  from human p l a t e l e t  

membranes i n  a c t i v e  form (7) and i t s  hydrodynamic p r o p e r t i e s  determined (8). 
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P h o t o a f f i n t t y  l i gands  have been u t i l i z e d  ex tens i ve l y  t o  cha rac te r i ze  a v a r i e t y  o f  

receptors. There have been t o  date on l y  two r e p o r t s  o f  p h o t o a f f i n i t y  l i gands  

synthesized f o r  the study of e icosanoid receptors  (9.10). I n  the f i r s t  r epo r t ,  an 

a r y l  dtazonium s a l t  was photolyzed I n  the presence o f  p l a t e l e t  membranes and 

i r r e v e r s a b l e  i nco rpo ra t i on  o f  the l t g a n d  i n t o  the TXA2/PGH2 receptor  was dem- 

onst rated.  Thfs molecule was n o t  i od ina ted  nor cou ld  the  a f f t n t t y  f o r  the 

receptor  be demonstrated (9) .  I n  the  second, an i od ina ted  az ido p h o t o a f f i n i t y  

l i g a n d  was descrtbed b u t  t he  Kd repo r ted  i n  washed human p l a t e l e t s  was 300 nM 

(10). Previous s tud ies have shown t h a t  i od tna t ton  of  a bottom s ide chain mod i f i ed  

prostanotd d i d  no t  r e s u l t  i n  l oss  o f  b t o l o g t c a l  a c t i v i t y  (4,5). Indeed, compound 

125* - 2 was more po ten t  than I t s  untodinated precursor  (5).  Therefore, since 

possesses a much h ighe r  s p e c i f i c  a c t t v t t y  than t r i t i u m ,  a precursor  whtch cou ld  be 

r a d i o  iodtnated was p r e f e r r e d  over one whtch cou ld  be t r i t i a t e d .  To f u r t h e r  the 

cha rac te r i za t i on  and p u r i f t c a t t o n  o f  t he  TXA2/PGH2 receptor  we r e p o r t  heretn the  

synthes is  o f  an i od ina ted  az ido p h o t o a f f i n i t y  l i g a n d  possessing the  h ighes t  y e t  

repor ted a f f t n i t y  f o r  t he  human p l a t e l e t  TXA2/PGH2 receptor .  

F igure 1 shows the  r e a c t i o n  sequence leading t o  the  precursor  amtne 3. 

Following i o d i n a t i o n  the  amine i s  converted t o  an azide. Compound 5c, t he  amine 

and S e ,  t he  aztde were evaluated f o r  t h e t r  a b i l i t y  t o  antagonize U46619 ( a  s tab le  

TXA2/PGH2 mimetic) (11) Induced p l a t e l e t  aggregation i n  washed human p l a t e l e t s  (5)  

by cons t ruc t tng  dose response curves i n  the  absence and presence o f  va ry ing  

concentrat ions o f  & and 9. Sch t ld  ana lys i s  (12) o f  t h e  data (N=2 f o r  each 

compound) showed a Kd o f  47 and 87 nM f o r  The regres- 

s ton l i n e s  o f  the p l o t s  gave a slope o f  -1.20 and -1.00, r e s p e c t i v e l y  and were n o t  

s i g n t f i c a n t l y  d i f f e r e n t  from -1.0, i n d i c a t t n g  t h a t  these compounds a re  a c t i n g  I n  a 

compettt fve fashton a t  the TXA2/PGH2 receptor .  I n  rad io l t gand  compet t t lon s tudtes 

and 10 and 15 nM f o r  &. 
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using [1251]-PTA-OH, 2, as the tracer, compound & possessed a Kd of 64 f 12 nH 

(n=3) In washed human platelets. In addition, & has been shown to photoincor- 

porate into the human platelet TXA2/PGH2 receptor in an irreversible fashion (13). 

We have recently synthesized the radloiodinated analog 3 and documented its 

photoincorporation into the putatlve TXAz/PGH2 receptor. Thus the possibility 

exists f o r  uslng this eicosanold analog as a photoaffinity ligand to further 

characterize the human platelet TXA2/PGHz receptor. Furthermore, this work 

demonstrates that the synthesis of  other appropriately substituted omega side 

chain analogs may provide useful tools for the study o f  other eicosanoid receptors. 

@/\OW - 5a R = NO2, R' = H 
- b R = NH2, R' = H 

- d R = NH2, R' = lZ5I 
- c R = N H ~ ,  R' = 1 2 7 ~  

- f R = N ~ ,  R' = lz51 

e R = N3, R' = 127* - 
" O H  

Fiaure 1 

EXPERIMENTAL 

Materials 

The synthesis o f  amine 3 (Figure 1) has previously been described (14) and 

was a glft of ON0 Pharmaceutical Company (Osaka, Japan). The structure o f  all 

compounds and intenedlates was confirmed by H NMR spectroscopy (Varian 90 MHz), 

mass spectroscopy (LKB-9000s) or fast atom bombardment mass spectroscopy (FAB-MS) 

(Kratos MS-50). The purity was checked by thin layer chromatography on silicagel 

plates in the followlng system (v/v): chloroform-methanol (8:2) and by HPLC at 254 

nm on a Whatman partisil-5 ODS-3 reverse phase column utilizing 65% methanol-35% 

0.1M ammonium acetate as the mobile phase. The final [1251]-derivatives were 

purified by HPLC using the above described column conditions. 

1 
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Met hods 

1-(3-nitrophenoxy) 2.3-epoxypropane 4 

Into 100 ml of anhydrous acetone was added 5g (0.036 mole) of 3-nitrophenol 

(Aldrich), 6.25 g (0.072 mole) of epichlorohydrin and 39 of sodium carbonate. The 

mixture was allowed to reflux overnight. Water was added (200 ml) to the reaction 

mixture and the alkaline solution was extracted with chloroform ( 2  x 100 ml). The 

combined extracts were dried over MgS04 and the solvent removed under reduced 

pressure. The yellow oil was distilled under reduced pressure. The product 

distilled at 105-108° at 0.5 mm Hg and gave a 52% yield. MS:m/z 195(M+), 152. 

11S,2S,3S, 5R)-2-(6'-carboxyhex-( Z'Z)enyl)-3-( 2-hydroxy-3-(3-nitrophenoxy)-l-propyl- 

amino)-6.6-dimethylbicyclor3.l.llheptane % 

Amine 3 (140 mg, 0.5 mmoles) and epoxide 4 (107 mg, 0.55 mmole) were refluxed 

in anhydrous methanol under an argon atmosphere for 20 hrs. The solvent was 

removed under reduced pressure and the methyl ester of & was hydrolyzed in 5 ml 

1:l tetrahydrofuran: 0.2 N LiOH overnight at room temperature. The solution was 

neutralized wtth acetic acid and lyophilized. The solid residue was dissolved in 

ch1oroform:methanol (8:2) and applied to a 10 x 2 cm silica gel column. Elution 

using the same solvent provided a 64% yield of & MS: methyl ester, m/z 474(M+), 

322 and 292. 

The nitro compound & was reduced to amine 3 using previously described 

methods (15). 15 mg (32 pmoles) of % was dissolved in 1 ml of dilute ammonia and 

added to a boiling aqueous solution of ferrous sulfate (222 pmoles). Dilute 

ammonium hydroxide was added over the next five minutes to maintain alkaline 

condttions. The black precipitate was filtered and the solution was neutralized 

with acetic acid and lyophilized. The product 3 was purified on a silica gel 
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column i n  44% o v e r a l l  y i e l d  from 3. 
a C-15 epimeric mix ture.  

The amine was a g lassy s o l l d  and consis ted of 

MS:methyl es te r ,  m/z 444(M+), 292. 

flS,2S,3S, 5R)-2-( 6'-carboxyhex-( 2'Z)enyl)-3-( 2-hydroxy-3-( 3-ami no-4-iodophenoxy 1- 

~ropylamino)-6,6-dimethylbi~yclo[3.l.l~heptane & 

Amine 3 (10 mg, 23 umoles) was iod ina ted  i n  methanol a t  O°C by t h e  slow 

a d d i t i o n  o f  0.85 equiva lents  o f  i o d i n e  monochloride d i sso l ved  i n  methanol. 

Fo l lowing the  add i t i on ,  t he  methanol was evaporated and the  product was p u r i f i e d  

on a s i l i c a  ge l  column (ch1oroform:methanol 8:2) t o  g i v e  85% y i e l d  o f  &. This  

appeared t o  be the  so le  product as assessed by HPLC. FAB-MS, m/z 571 (M+H)+. 

The iod ina ted  amine % (10 mg, 17 umoles) was d i sso l ved  i n  3 N a c e t i c  a c i d  

and cooled t o  O'C. To t h i s  s o l u t i o n  was added 2 mg (1.5 equiva lents)  o f  sodium 

n i t r i t e  and the s o l u t i o n  was kept  on i c e  f o r  10 min. To t h i s  was added 3.4 mg (51 

vmoles) o f  sodium az ide d i sso l ved  i n  water and the  r e a c t i o n  m ix tu re  was a l lowed t o  

stand a t  room temperature f o r  30 min. The r e a c t i o n  m ix tu re  was l y o p h i l i z e d  and 

p u r i f i e d  on a s i l i c a  g e l  column (chloroform:methanol, 8:2) t o  g i v e  75% y i e l d  o f  

- 5d. FAB-MS:m/z 597 (M+H)+; UV(H20): 252, 410; IR( f i lm) :2080 cm-l. 

RADIOIODINATION 

Amine a (10 vg) was d i sso l ved  i n  0 .1  M phosphate b u f f e r  (20 111) (pH=7.5) and 

2 m C i  o f  Na 1251 ( c a r r i e r  f r e e )  added. To t h i s  s o l u t i o n  was added 10 p l  (454 ng, 

2 equiva lents)  o f  a f r e s h l y  prepared chloramine-T s o l u t i o n  (4.5 mg/100 m l ) .  {he 

i o d i n a t i o n  was al lowed t o  proceed f o r  2 minutes a t  room temperature fo l lowed by 

quenching wi th excess sodium m e t a b i s u l f i t e .  The r e a c t i o n  m ix tu re  was i n j e c t e d  

onto a Whatman p a r t i s i l - 5  ODS-3 reverse phase column us ing 65% methanol 35% 0 .1  M 

NH4 acetate as the  mobi le  phase. 

were c o l l e c t e d .  The rad io labe l  e l u t e d  i n  the f r a c t i o n  a t  7 min. The rad io labe l  

The f l o w  r a t e  was 1 ml per  min and 1 min f r a c t i o n s  
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- 5d migrated with au then t i c  c o l d  standard & by t h i n  l a y e r  chromatography and HPLC. 

A y i e l d  o f  65% w f t h  respect  t o  added lZ5I was obtafned. 

INTRODUCTION OF AZIDO GROUP 

The r a d i o i o d i n a t e d  amine a obtafned from the  HPLC p u r i f i c a t i o n  was evaporated 

t o  dryness under a stream o f  n i t rogen .  The res idue was taken up i n  30 p1 o f  3 N 

a c e t i c  a c i d  and d i a z o t i z e d  a t  O°C wi th 1.5 mole equiva lents  o f  sodium n i t r t t e  f o r  

5 min. To the  d i a z o t i z e d  amine was added sodium az ide  ( 3  mole equiva lents)  

d i sso l ved  i n  water and t h e  s o l u t i o n  was a l lowed t o  s i t  a t  room temperature f o r  15 

min. Th is  m ix tu re  was i n j e c t e d  onto t h e  same HPLC column and so l ven t  system 

descrtbed above and 1 min f r a c t i o n s  c o l l e c t e d .  The It5I-PTA-azido, 5 f ,  e l u t e d  a t  

15 min. i n  bo th  t h i n  l a y e r  chroma- 

tography and HPLC systems. The y i e l d  o f  1251-PTA-azfdo from s t a r t i n g  lZ5I-amine 

was 32%. 

Th is  product  comigrated w i th  c o l d  standard 
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