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SUM MARY 

The synthesis  of t h e  specif ical ly  label led versa t i le  prostaglandin i n t e r m e d i a t e  is  

descr ibed which involves t h e  prepara t ion  of 2,2,3,3 ( H,,)butyliodide + via  homogenous 

c a t a l y t i c  deutera t ion  of t h e  a c e t y l e n e  !. Examples  for t h e  prepara t ion  of prosta-  

glandins  and ex tens ive  spec t roscopic  d a t a  a r e  included. 

2 
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All known prostanoids  including numerous  m e t a b o l i t e s  possess a 8-carbon O-s ide  

cha in  which can  b e  readi ly  introduced in t h e  c o u r s e  of t h e  C o r e y  bicyclic l a c t o n e  r o u t e  

by a n  Emmons-Horner-Wittig reac t ion  of t h e  phosphonate  (1,2), to give t h e  

versa t i le  i n t e r m e d i a t e  2 (3-6). Thus isotopical ly  label led d imethyl  2- oxoheptylphos- 

p h o n a t e  & could  s e r v e  as a building block for  a v a r i e t y  of label led prostanoids, which 

a r e  of high in te res t  in bioscience to b e  used as in te rna l  s tandards  in t h e  GC/MS 

determina t ion  of prostanoids  (7). W e  wish to r e p o r t  a rapid and  economic  synthesis  of 

t h e  deuter ium labelled prostaglandin i n t e r m e d i a t e  &. 
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RESULTS 

The THP- e t h e r  3, which is readi ly  obta ined  f r o m  dihydropyran and propargyl  a lcohol  

(81, is  conver ted  in to  t h e  l i thium a c e t y l i d e  (9) and subsequent ly  C-alkylated with 

methyl  iodide to t h e  THP-ether  4. This a c e t y l e n e  may b e  s a t u r a t e d  upon homogenous 

c a t a l y t i c  deutera t ion  ((Ph3P)3 R h C l )  to g ive  2. Following t h e  procedure previously 

descr ibed for o t h e r  e t h e r s  (10, 111, t h e  label led buty l  THP-ether  2 is c leaved  

(H3P04/K1/P205) to yield t h e  (LH4) butyl iodide s. According to t h e  procedure  of 

G r i e c o  (121, t e rmina l  a lkylat ion of t h e  dianion 7 w i t h  @ a f f o r d s  t h e  des i red  d imethyl  

5,5,6,6 ( H4)-2-oxoheptylphosphonate 4, f rom which t h e  common i n t e r m e d i a t e  of 

var ious prostaglandins  (e.g. g, dq-  PGF 1, label led in t h e  posi t ions C-18 and C-19 (13)  2 4  
is obtained.  

2 
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DISCUSSION 

The cruc ia l  s t e p  in t h e  synthesis  of label led in te rna l  s tandards ,  used in t h e  i so tope  

di lut ion technique,  is t h e  introduct ion of deuter ium.  As t h e  amount  of unlabel led 

compound (do) d e t e r m i n e s  t h e  d e t e c t i o n  l imi t  of t h e  ana ly t ica l  GC/MS measurement ,  

t h e  isotopic  puri ty  of t h e  in te rna l  s t a n d a r d  should be  as high as possible. F i r s t  

a t t e m p t s  to prepare  ,b by he terogenous  c a t a l y t i c  deutera t ion  (Pd/C and  Rh/C)  led to 

products  which showed extens ive  scrambl ing  d u e  to al lenic  rear rangements ,  d e t e c t a b l e  

by I'C-NMR and mass  s p e c t r o m e t r y  (dl -d7, vide infra). R e a r r a n g e m e n t s  o c c u r  too, 

when unpro tec ted  propargylalcohol  is  hydrogenated  (14). Absolutely no  scrambl ing  

could b e  observed, when pro tec ted  4 i s  d e u t e r a t e d  homogenously using Wilkinson's 

c a t a l y s t  under  t h e  condi t ions descr ibed  for s te ro ids  (15, 16). Measuring t h e  abundant  

(M-H)*' f r a g m e n t  ion of 3, s e l e c t e d  ion monitor ing (MS/SIM) proved t h a t  unlabelled 

- 5 a  w a s  u n d e t e c t a b l e  (d /<0.05%). Similar  resu l t s  a r e  obtained within t h e  d e t e c t i o n  

l imi t  wi th  $ (do/<0.2%) and t h e  prostaglandin 8 (do/(O.l%). 

As prostaglandins  a r e  metabol ized  predominant ly  by &oxidation of t h e  upper  (d) s ide  

chain,  isotope i somers  labelled in t h e  lower ((..o s ide  cha in  a r e  su i tab le  s u b s t r a t e s  for  

fur ther  c h e m i c a l  and biochemical  conversions (1 7). 

EXPERIMENTAL SECTION 

General .  Unless o therwise  noted al l  r e a g e n t s  were  used as purchased and w e r e  

R e a g e n t  Grade  w h e r e  available: l i thium amide ,  a lumina  (AI2O3-90, 'aktiv basisch'), n- 

butyl l i thium (1.6m in n-hexane), methyl  iodide (E.Merck); t r i s  (triphenylphosphine) 

rhodium ( Ibchlor ide  (Alfa/  Ventron), molecular  deuter ium 99.5%, Linde), d imethyl  

2-oxopropylphosphonate, d imethyl  2-oxoheptylposphonate  (Aldrich / EGA), sodium 

hydr ide  ( 5 5 4 0 %  in minera l  oil, Fluka). Melting points  w e r e  de te rmined  on  a 'Electro-  

t h e r m a l '  mel t ing  point a p p a r a t u s  and a r e  uncorrec ted .  IR s p e c t r a  w e r e  t a k e n  on a 

Perkin-  Elmer s p e c t r o m e t e r ,  Model 283, only c h a r a c t e r i s t i c  or in tense  absorpt ions (9, 

c m -  ) a r e  given. The NMR s p e c t r a  w e r e  obta ined  at 80 MHz ( H) or 20.1 MHz ( C, I 1 13 
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c o m p l e t e  proton decoupled)  on  a Bruker WP 80-DS s p e c t r o m e t e r  (39OC) using CDC13 

as solvent  and te t ra rne thyls i lane  as in te rna l  s tandard ;  a l l  sh i f t s  a r e  given in ppm (s- 
values). Mass s p e c t r a  w e r e  recorded on a Hewle t t -  Packard  s p e c t r o m e t e r ,  Model 5985 

(IE I 1  eV and 70  eV; m / z  as indicated). Thin- layer  chromatography (TLC) w a s  

conducted  using E.Merck 'Fer t igplat ten ' ,  p recoa ted  with s i l ica  gel  60-F254. The TLC 

spots  w e r e  visualized f i r s t  by UV l ight  t h e n  e i t h e r  by spraying with alcohol ic  

phosphornolybdic acid (3.5%) o r  2.4-dinitrophenylhydrazine (5% in 70: 20: 10, 

EtOH/H20/HC104)  followed by heat ing.  Unless o therwise  noted,  co lumn chrornato-  

graphy ut i l ized pre-packed co lumns  of neut ra l  s i l ica  gel  ('Lobar', E.Merck). 

2-(Prop- Z'-yne-l'-yloxy) te t rahydropyran ,  2 was prepared  as descr ibed  (81, b.p. 69- 

7I0C/17mm (84-93%). 

2- (But-  2'-yne-l0-yloxy) te t rahydropyran ,  4s 
To a s t i r red  solution of 2 (91g, 0.65 rnol) in a mixture  of dry  hexarnethylphosphoramide 

(20ml) and dry te t rahydrofuran  (500rnl) was  added  18.6g (0.81mol) of LiNH2 under  a n  

a tmosphere  of argon. The  resu l tan t  suspension was  s t i r red  for  30 rnin a t  40°C, and 

then  ref luxed f o r  4 hr. Af te r  t h e  a p p a r a t u s  was  flushed with a rgon  to remove  e x c e s s  

ammonia ,  t h e  mixture  was  cooled with an i c e  ba th  and methyl  iodide (100 rnl, 1.6rnol) 

was  added dropwise over  a 2 hr period. The reac t ion  mixture  was  ref luxed for  3 hr and  

t h e n  cooled to a m b i e n t  tempera ture .  A f t e r  t h e  addi t ion of d ie thyl  e t h e r  (400 ml) t h e  

prec ip i ta ted  solid was  removed by f i l t ra t ion  and t h e  f i l t r a t e  w a s  concent ra ted .  The  

dark  brown residue was  par t i t ioned be tween w a t e r  (1.51) and n-hexane (300rnl). The 

aqueous layer  was  e x t r a c t e d  with t w o  300 m l  port ions of n-hexane. The combined 

organic  e x t r a c t s  were  washed with w a t e r  (4x400 ml), dr ied with KZC03,  and 

evapora ted  under  reduced pressure.  Dist i l la t ion g a v e  pure  a s  a colourless  liquid in 

71-82% yield (0.1 - 0.65 mol runs). b.p. 99-101°C/17 mm,  n 2 r ~ ~ 1 . 4 6 6 8  n 
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found C 70.0196, H 8.95%; calc .  for  C 9 H I 4 O 2  (154. 2) C 70.10%, H 9.15%. 

~ T L C  (EtOAc/n-  Hexane,  1:4) :Rf0.70. 

'H-NMR:1.4- 1.8 (6H, m,  H-3,4,5), 1.85 (3H, t, 3.2.2 Hz,  H-49, 3.3- 4.05 (2H, m, H-6), 

4.22 (2H,  tripl. of dupl., J =  2.4/ 1.9 Hz, H-l'), 4.79 ( I H ,  broad t,J-BHz, H-2). 

13C-NMR:3.6 (C-4'1, 82.2 (C-39, 75.2 (C-29, 54.7(C-l '),  62.1 (C-61, 25.5 (C-5), 19.2 (C- 

41, 30.4 (C-3), 97.0 (C-2). The ass ignment  of t h e  resonances  is based on t h e  d a t a  g iven  

for  THP- e t h e r s  (18) and propargyl  a lcohols  (19). 

- IR (fi1m):intense absorpt ions at  2950, 1115, 1022. 

Using n-butyl l i thium (OOC) ins tead  of LiNH2 and  equimolar  a m o u n t s  of methyl  iodide 

(OOC, 24hr), t h e  reac t ion  g a v e  4 in yields of 54- 60%. 

2 2-(2',2',3',3',( H )- But-l '-yloxy) te t rahydropyran ,  2. 
4g (4.3 mmol)  of t r i s  ( t r iphenylphosphine)  rhodium (&chloride w a s  suspended under  a n  

a t m o s p h e r e  of d e u t e r i u m  g a s  in 70 ml  of e t h y l  acetate. The  mixture  w a s  s t i r r e d  f o r  I 

hr  at room t e m p e r a t u r e ,  and  t h e n  41.5g (0.27 rnol) of 4 w a s  added  in  3-5 por t ions  o v e r  

ca. 36 h r  in o r d e r  to main ta in  a deuter ium u p t a k e  of approximate ly  400-500ml D2/hr. 

The  reduct ion  was  al lowed to proceed  for  ca. 48hr ,  a f t e r  which d e u t e r i u m  g a s  u p t a k e  

had ceased .  The  a p p a r a t u s  was  then  f lushed with argon,  500rnl of n-pentane  w a s  added,  

and  s t i r r ing  was  cont inued  f o r  30min. A f t e r  f i l t ra t ion  t h e  solut ion w a s  c o n c e n t r a t e d  o n  

a r o t a r y  e v a p o r a t o r  and c h r o m a t o g r a p h e d  on a lumina  using n-pentane as solvent .  

R e m o v a l  of t h e  so lvent  l e f t  a fa in t  yellow liquid (39.5g, 90.4%) which w a s  suf f ic ien t ly  

pure  for  t h e  next  s tep.  In s e v e r a l  runs  yields  of c r u d e  product  w e r e  90% to 

quant i ta t ive .  An ana ly t ica l  s a m p l e  w a s  dis t i l led to give a co lour less  liquid, b.p. 71.5- 

72OC/ 17  mrn, nD20=1.4320 

found C 66.66%, H 8.67%, D 4.94%; calc .  for  C 9 H I 4 D 4 O 2  (162.3) C 66.62%, H 8.69%, 

D 4.96%. 

4 
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- IR (film):2950, 2200, 2120, 1125, 1039 

'H-NMR:0.97 (3H,  quint., J:0.9 Hz,  H-49, 1.4- 1.9 (6H, m, H-3, 4, 5), 3.2 - 4.05 (4H,  m,  

H- 6, 1'1, 4.57 ( I H ,  broad t,  J-4 Hz,  H- 2). 

13C-NMR:13.7 (C-4'1, 18.6 (C-3'. quint., J =  19Hz),  31.0(C-2', quint., J=  19Hz), 67.4 (C- 

l'), 62.4 (C-6), 25.7 (C-5), 19.8 (C-4), 31.0 (C-3), 99.1 (C-2). 

MS: ( C C ,  I 1  eV): 85  (10096, THP- f ragment ) ,  115 (13.8%), 161 (26.4%, M+'- H), 162 

(6.2%, M"). In t h e  SIM mode ( I 1  eV) t h e  r a t i o  of t h e  (M-H)" p e a k s  (do: 157.2; d4: 

161.2) g a v e  a c o n t e n t  of unlabel led 2 of /(0.05%. 

When 5 (4mmole)  w a s  d e u t e r a t e d  using 10% R h / C  o r  5 %  P d / C  (200 mg o r  100 mg, 31-17] 

EtOAc,  1 hr, 20°C) a s  he te rogenous  c a t a l y s t ,  2 could be i so la ted  in  q u a n t i t a t i v e  yield. 

Signif icant  d i f f e r e n c e s  to z, obta ined  f r o m  homogenous  d e u t e r a t i o n ,  w e r e  observed  in 

t h e  I3C-NMR s p e c t r a  and MS. The  C-I '  ca rbon  (O-CH2) g a v e  a s ingle t  at 67.4 ppm of 

reduced intensi ty  and a superimposed mul t ip le t .  T h e  CH3- r e s o n a n c e  (C-C', 13.7 p p m )  

was  a mul t ip le t t  too wi th  a very  weak  s inglet .  These  findings ind ica te  d e u t e r i u m  in- 

corpora t ion  in to  t h e  CHZ- a n d  C H  - groups  a d j a c e n t  to t h e  a c e t y l e n i c  bond d u e  to 

a l len ic  rear rangements .  Extens ive  scrambl ing  exhib i t s  t h e  mass  s p e c t r u m  of th i s  

compd.  in t h e  region of t h e  (M-H)'' f r a g m e n t  ion: d (n.d.1, d l  (2%), d2(13%), d3(32%), 

d,+(35%), d5(14%), d6(3%), d7(0.1 36). 

3 

2-(But-1 '-yloxy) te t rahydropyran ,  a, w a s  prepared  f r o m  dihydropyran and  n-butanol; 

I3C-NMR:  with t h e  except ion  of t h e  unlabel led c a r b o n  a t o m s  (C-2': 32.1; C-3': 19.6), 

t h e  s p e c t r u m  showed essent ia l ly  t h e  s a m e  s h i f t  posi t ions as z. 

2 2,2,3,3 ( H,,)-1-lodobutane, @. 

A cooled mixture  (O°C) of P205 (33g), potassium iodide (159 g), and H 3 P 0 4  (123 g, 

85%) was  s t i r red  for 30 min. To th i s  solut ion 31.3 g (0.19 mol) of w a s  added  
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dropwise  o v e r  1 hr. A f t e r  t h e  addi t ion  w a s  c o m p l e t e ,  t h e  black and  VISCOUS m i x t u r e  

w a s  re f luxed  (pot  t e m p e r a t u r e  125OC) f o r  2 hr. A f t e r  cool ing to room t e m p e r a t u r e ,  t h e  

r e a c t i o n  mixture  w a s  thoroughly e x t r a c t e d  with n-pentane.  The combined  e x t r a c t s  

w e r e  washed wi th  w a t e r ,  d r ied  o v e r  Na2S04,  and  c o n c e n t r a t e d  on a r o t a r y  e v a p o r a t o r  

( (25OC). F u r t h e r  pur i f ica t ion  of c r u d e  + w a s  accompl ished  by f i l t ra t ion  through 

alumina,  e lu t ion  with n-pentane,  a n d  dis t i l la t ion.  In s e v e r a l  runs  pure  w a s  i so la ted  

in yields  of 54-63%, b.p. 126OC, n 20 = 1.4980. 

found C 25.48%, H 2.61%,D 4.16%, 167.32%; ca lc .  for  C4HgD41 (188.0) 

C 25,55%, H 2.68%, D 4.28%, 167.48%. 

- IR (film): 2960, 2195, 2116, 1455, 1194. 

lH-NMR:0.91 (3H, quint., J = I  Hz,  H-41, 3.18 (2H, quint . , J=l  Hz, H-1); unlabel led & 

showed resonances  at  0.92 (3H, trip]., J=  7.3 Hz, H-41, 1.2-2.0 (4H,  m, H- 2, 3), 3.20 

(2H, trip]., J=  6.8 Hz, H-I). 

13C-NMR:6.4 (C-I) ,  34.7 (quint., J=  19.4 Hz,  C-21, 22.7 (quint., J =  19.4 Hz, C-3), 12.7 

(C-4). In unlabel led & t h e  rnethylene c a r b o n s  g a v e  s ingle t s  at  35.5 (C-2) a n d  23.7 (C-3) 

( see  (20, 21)). 

D 

2 Dirnethyl  5 ,  5 ,  6, 6- ( H4) 2- oxoheptylphosphonate ,  &. 
Sodium hydride (12.2g, 0.29rno1, 55-60%) w a s  p laced  under  a rgon  in a three-necked  

f lask equipped wi th  a n  overhead  s t i r re r .  Anhydrous T H F  (500rnl) w a s  then  added  

fol lowed by t h e  slow addi t ion (1  hr ,  25 '~)  of dirnethyl  2-oxopropylphosphonate  7 (43.lg, 

0.26rnol). A f t e r  s t i r r ing  f o r  1 h r  at 25OC, t h e  r e a c t i o n  w a s  cooled  to O0C, and  172 rnl 

(0.27mol) of 1.6m n-butyllithium in n-hexane w a s  added  dropwise over  a 90rnin period. 

The  resu l tan t  c l e a r  solut ion of t h e  dianion of z w a s  s t i r r e d  f o r  30min and  t h e  label led 

n-butyliodide - 6b (57.5g, 0.3rnol) w a s  added  o v e r  I hr(O°C,). A f t e r  18hr  (OOC) t h e  

solut ion w a s  neut ra l ized  wi th  5% aqueous  HCI and s a t u r a t e d  wi th  solid NaCI. The  

organic  phase  was  s e p a r a t e d ,  c o n c e n t r a t e d  under  vakuurn on  a r o t a r y  e v a p o r a t o r ,  a n d  
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dissolved in 3OOml of CH2C12. The  aqueous  phase  w a s  e x t r a c t e d  with CH2C12 

(4x100ml). The combined  organic  phases  w e r e  washed w i t h  w a t e r  (2xIOOml), dr ied o v e r  

Na2S04, and c o n c e n t r a t e d  to g ive  44g of viscous red-brown oil. The  H-NMR 

s p e c t r u m  showed a molar  r a t i o  of 75-80% of & a n d  20-25% of 7. Dist i l la t ion of t h e  

c r u d e  mixture  a f fords  24-27g (40-45%) of & (b.p.78-82°C/0.01mm) suf f ic ien t ly  pure  

(92-98%) for  f u r t h e r  r e a c t i o n s  though s o m e  residual  s t a r t i n g  m a t e r i a l  (d imethyl  2- 

oxopropylphosphonate  7, 2 3 % )  w a s  s t i l l  present .  Both t h e  phosphonates  may b e  

dis t inguished and f u r t h e r  purif ied by T L C  and co lumn chromatography on  s i l ica  gel. 

- TLC (EtOAc/5% MeOH): Rf0.26 (Z), and R f  0.47 (i), yel low s p o t s  wi th  iodine vapour. 

1 

An analy t ica l  s a m p l e  of 

found C 47.88%, H 6.68%, D 3.56%, ca lc .  for  C9Hl5D4O4P (226.2) C 47.78%, H 6.68%, 

D 3.56%. nD20=1.4423. 

- IR (film): 2960, 2190, 2110, 1717, 1260, 1030. 

IH-NMR (22): 0.87 (3H, broad singl., H-71, 1.57 (2H, broad tripl., J: 7.3 HZ, H-41, 2.61 

(ZH, tripl., J =  7.3 Hz, H- 3), 3.08 (ZH, dupl., J=  22.9 Hz,  H-I), 3.79 (6H, dupl., J =  11.2 

Hz, OCH3). 

13C-NMR (23): 41.4 (dupl., J =  129 Hz, C-  I ) ,  202.3 (dupl., J- 6.1 Hz, C- 2), 44.2 (C-31, 

22.9 (C-41, 30.2 (quint., J =  19.5 Hz,  C-5),  21.4 (quint.,  J=  19.5 Hz, C- 6),13.6 (C-71, 

g a v e  t h e  following da ta :  

53.1 (dupl., J =  6.1 Hz, OCHJ). 

- MS (70 eV, DI): 79 (42%),  94 (59%), 109 (74%), 124 (loo%), 151 (8390)~ 167 (32%),  168 

(12%), 179 (33%), 180 (13%), 195 (5%) ,  226 (hl”, 3.5%). 

A sl ight ly  d i f fe ren t  work-up (neut ra l iza t ion  wi th  acetic acid,  f i l t ra t ion  of t h e  c r u d e  

product  through s i l ica  fol lowed by elut ion with methanol )  g a v e  a polymer ic  product  

upon dis t i l la t ion and only t r a c e s  of t h e  desired phosphonate  !& could b e  isolated.  



2 Synthesis  of Dimethyl 5,5,S,Sl H4)-2-0xoheptylphosphonate 499 

2 ( d l ) -  5aC- Hydroxy- 213 (6', 6', 7', 7' ( H )- 3'- 0x0- trans- 1'- octeny1)- 3 d  - 
(4- phenybenzoyloxy) cyclopentane- Id - acetic acid F- lactone, 2 h  

The enone 2 was prepared from racernic Corey's lactone and ,I& in dry DME according 

to published procedures (4,5). Chromatography of t h e  c rude  product(Si02, - 

CH2CI2/EtOAc, 10: 1) and recrystall ization from EtOAc/ n- hexane afforded pure 2, 
m.p. 126OC, white fibrous crystals.  

TLC: Rf 0.36 (EtOAc/ n- hexane, 2:3), Rf  0.50 (CH2 C12/ EtOAc, 10: 1). 

Found C 74.54%, H 5.72%, D 1.76'36; calc. for C28H26D405(450.5) C 74.64%, H 5.82%, 

D 1.79%. 

- IR (KBr): 1770, 1760, 1720, 1693, 1630, 1610, 1277, 1172, 1114, 740. 

IH-NMR (6, 13): 0.86 (3H, broad singl., H- 20), 1.58 (2H, tripl., 5-7 Hz, H- 17), 2.1-3.1 

(8H, rn), 5.13 ( IH,  m, H- 9), 5.37 ( IH ,  quadr., 3-5 Hz, H- I I ) ,  6.24 ( IH ,  dupl., J =  15.7 

Hz, H- 141, 6.73 ( IH ,  dupl. of dupl., J=  7.1 Hz, 15.7 Hz, H- 131, 7.3-8.2 (IOH, m, aryl). 

13C-NMR (13): 

4 

176.2 (C-61, 35.0 (C-71,42.7(C-8), 83.4 and 78.8 (C- 9/11), 37.9 (C-101, 

54.2 (C-121, 142.9 (C- 13), 131.6 (C- 141, 200.1 (C- 15), 41.1 (C- 16), 23.5 (C- 17), 30.4 

(weak quint., J=  19.5 Hz, C- 18), 21.4 (weak quint., J=  19.5 Hz, C- 19), 13.6 (C-20); 4- 

phenylbenzoyl: 166.1, 146.6, 140.2, 130.5, 129.2, 128.5, 128.3, 127.5. No resonances of 

d or d l  labelled carbon a toms  C- 18 or  C- 19 a r e  found (&I: 31.4 (C- 18), 22.4 (C-19)). 

- MS (DI, 70 eV): M" - PBOH- C4  H5 D3), 198 ( loo%,  PBOH), 248 

( /<  0.2%), 252 (35%, M+'- PBOH), 446 ( < 0.3%), 450 (1896, M"). Utilizing c rude  in 

the  reaction described above, some  & is formed as a by-product and easily separa ted  

by chromatography (2c: g, CH2CI2/EtOAc(lO:I), Rf 0.16; rn.p. 139-14OoC; 1E 
*: 2.27 (3H,CH3), I3C-NMR: 27.7(CH3)). 

192 (6%), 193 (31%, 
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2 
(d1)-18,l8,19,19 ( H4)- PGF2,, 8. 
Following known methods  (251, t h e  t e t r a d e u t e r a t e d  rac. prostaglandin F2& g) and i t s  

C-15 e p i m e r  w e r e  prepared.  The  pure  m e t h y l  e s t e r s  of (d1)- S (m.p. 66.5OC) a n d  (d1)- 

15-epi-PGF (oil) w e r e  ana lyzed  by GC/  M S  in  t h e  SIM mode  (70 eV). T h e  

s ignif icant  f r a g m e n t s  (m/z)  of t h e  t r is- t r imethyls i lyl  e t h e r  d e r i v a t i v e s  proved t h a t  

unlabelled S and 15- epi- P G F  w a s  u n d e t e c t a b l e  (do: 494 ( '< 0.1 %), d4: 498 (M+'- 90); 

do: 404 ( '<O.l%), d4: 408 (M+'- 2x 90). In a c c o r d a n c e  w i t h  t h e s e  f indings n o  13C-NMR 

signals  of t h e  label led carbon a t o m s  C-18 and  C-19 w e r e  r e c o r d e d  (do-PGF2& m e t h y l  

e s t e r :  31.8 and  22.6 respec t ive ly  (26-28). 

2 d  

2 d  
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