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ORGANIC P R E P A R A T I O N S  AND PROCEDURES I N T .  10(6), 273-278 (1978) 

SYNTHESIS OF 8-AZA-8,12-SECOPROSTAGLANDIN E2 

P. A.  Zo re t i c , " '  N .  D. S inha  and P. S o j a t  

Department o f  Chemis t ry  
S o u t h e a s t e r n  M a s s a c h u s e t t s  U n i v e r s i t y  
North Dartmouth,  M a s s a c h u s e t t s  02747 

The s y n t h e s i s  o f  8-aza-PGE2 h a s  been  r e p o r t e d . '  R e c e n t l y ,  w e  d e s -  

c r i b e d  t h e  s y n t h e s i s  and t h e  a n t i s e c r e t o r y  p r o p e r t i e s  of  8-aza and 8-oxa-  

2'3 S i n c e  8-aza-PGE h a s  b e e n  shown t o  p o s s e s s  8 , 1 2 - s e c o p r o s t a g l a n d i n  El.  

p r o s t a g l a n d i n  l i k e  a c t i v i t y ,  we were i n t e r e s t e d  i n  s y n t h e s i z i n g  t h e  8 -aza -  

8,12-seco-PGE2 a n a l o g  V I I I  t o  d e t e r m i n e  i f  t h i s  compound would p o s s e s s  

a g o n i s t i c  p r o p e r t i e s  o r  a c t  as  a p r o s t a g l a n d i n  a n t a g o n i s t .  

2 

A l k y l a t i o n  o f  t h e  sodium s a l t  o f  I2 w i t h  me thy l  7-bromo-5-heptynoate  

i n  THF gave I1 i n  46% y i e l d .  Removal o f  t h e  p r o t e c t i n g  g roup  i n  I1 was 

e f f e c t e d  w i t h  me thano l  i n  t h e  p r e s e n c e  of  a c a t a l y t i c  amount o f  p - t o l u e n e -  

s u l f o n i c  a c i d  t o  a f f o r d  a n  84% y i e l d  of I11 a f t e r  chromatography.  Reduc- 

t i o n  o f  111 w i t h  5% Pd-BaS04 i n  me thano l  w i t h  H2 i n  t h e  p r e s e n c e  o f  

q u i n o l i n e  gave t h e  % - o l e f i n  I V  i n  93% y i e l d ,  O x i d a t i o n  of I V  w i t h  

C o l l i n s  reagent '  a t  0' i n  CH2C12 and subsequen t  chromatography on s i l i c a  

g e l  a f f o r d e d  a 55% y i e l d  o f  a l d e h y d e  V. R e a c t i o n  o f  V w i t h  t h e  l i t h i u m  

sa l t  of d i m e t h y l  (2-oxohepty1)phosphonate gave enone V I  (78%) which was 

r educed  i n  88% y i e l d  t o  V I I  w i t h  NaBH4 i n  me thano l  a t  -23'. 

t i o n  o f  V I I  and subsequen t  chromatography gave V I I I  i n  75% y i e l d .  

- 

S a p o n i f i c a -  

A p r o c e d u r e  b a s e d  on Lippmann's5 was used t o  assess t h e  i n f l u e n c e  o f  

V I I I  on i n h i b i t i n g  g a s t r i c  a c i d  s e c r e t i o n  i n  t h e  r a t .  Compound V I I I  was 

shown t o  b e  a p p r o x i m a t e l y  f as a c t i v e  as PGEl i n  d e c r e a s i n g  the volume o f  

273 
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ZORETIC, SINHA AND SOJA 

gastric acid secretion and 1/3 as active as PGEl in decreasing total acid. 

Compound V I I I  did not display any antihypertensive activity in the rat as 

determined by Grollman’s procedure. 6 

L-OTHP 
I 

,y”” VI 

”b;;”” VI I 

EXPERIMENTAL 

Methyl 7-[N-methyl-5-(tetrahydro-ZH-pyran-Z-y1) oxypentanamidolhept-5- 

ynoate (II).- The tetrahydropyranyl amide I2 (5.99 g, 0.279 mol) in 50 ml 

of THF was added to a 50% suspension of NaH ( 1 . 3 4  g, 0.0279 mol) suspended 

in 75 ml of dried THF over a 15 min. period. The reaction mixture was 

stirred at room temperature for 1.5 hr. Methyl 5-heptynoate (6.11 g, 

0.0279 mol) in 25 ml of THF was added and the reaction mixture was 

refluxed for 40 hr. 

Vacua. 

The reaction mixture was cooled and concentrated & 

The The residue was poured into brine and extracted with CH2Cl2. - 
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SYNTHESIS OF 8-AZA-8,12-SECOPROSTAGLANDIN E2 

o r g a n i c  s o l u t i o n  was washed w i t h  b r i n e ,  d r i e d  (Na2S04) and c o n c e n t r a t e d  & 

vacuo t o  a f f o r d  an  o i l .  The o i l  was chromatographed on s i l i c a  g e l  G and 

e l u t i o n  w i t h  e ther -hexane  s o l u t i o n s  and e t h e r  gave 4.5 g (66%) of  11, NMR 

(CCl4) 6 1.05-2.05 (my 12H), 2.10-2.57 (m, 6H), 2.96 and 3.10 (s,  3H, NCH3), 

3.20-4.16 (m) and 3.68 (s )  [9H] and 4.59 (s,  b r ,  1H); i r  ( n e a t )  1740 and 

1650 cm-l. 

@. Calcd f o r  C19H31N05: C,  64.57; H,  8.84; N,  3.96. 

Found: C, 64.42; H, 8.65; N ,  3.98. 

Methyl 7-(N-methyl-5-hydroxypentanamido)hept-5-ynoate (III).- A s o l u t i o n  

of  I1 (4.5 g ,  0.0128 rnol) and p - t o l u e n e s u l f o n i c  a c i d  (200 mg) i n  35 ml of 

MeOH was s t i r r e d  a t  room tempera ture  f o r  3 h r .  S o l i d  NaHC03 (1.0 g)  was 

added and s t i r r i n g  w a s  cont inued  f o r  15  m i n .  The r e a c t i o n  m i x t u r e  was 

f i l t e r e d  w i t h  s u c t i o n .  The r e s i d u e  was washed w i t h  MeOH and t h e  f i l t r a t e  

concent ra ted  i n  vacuo. The r e s i d u e  was d i s s o l v e d  i n  250 ml of  CHZC12 and 

t h e  o r g a n i c  s o l u t i o n  was washed w i t h  10% NaHC03 (50 m l ) ,  b r i n e  (50 ml), 

d r i e d  ( M g S 0 4 )  and c o n c e n t r a t e d  i n  vacuo t o  a f f o r d  an  o i l .  

chromatographed on s i l i c a  g e l  G and e l u t i o n  w i t h  methanol -e ther  s o l u t i o n s  

a f f o r d e d  2.9 g (84%) of 111, NMR (CDC13) 6 1.20-2.08 (my 6H), 2.06-2.63 

(m, 6H), 2.98 and 3.10 ( s ,  3 H ,  NCH3), 3.70 ( s )  and 3.90-4.85 (m) [5H] and 

4.16 (my b r ,  2H); i r  ( n e a t )  3435 ( b r ) ,  1740 and 1645 cm-l. 

- Anal. Calcd f o r  C14H23N04: 

- 

The o i l  was 

C, 62.43; H ,  8.61; N,  5.20. 

Found: C, 62.49; H,  8.59; N ,  5.22. 

(Z)-Methyl 7 -  (N-methy1-5-hydroxypentanamido)hept-5-enoate ( I V ) .  - To a 

s o l u t i o n  of  I11 (3.41 g ,  0.0127 rnol) i n  27 m l  of MeOH w a s  added 5% Pd- 

BaS04 (220 m g )  and q u i n o l i n e  (160 mg) .  The r e s u l t i n g  r e a c t i o n  mixture  was 

reduced w i t h  H2 a t  1 a t m .  a t  room tempera ture .  A f t e r  one e q u i v a l e n t  of  H2 

was absorbed,  the  r e a c t i o n  mixture  was f i l t e r e d  w i t h  s u c t i o n  and t h e  resi- 

due was washed wi th  CH2C12.  The s o l v e n t  was removed i n  vacuo t o  a f f o r d  
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ZORETIC, SINHA AND SOJA 

3.2 g (93%) of crude IV which was used directly in the Collins oxidation 

reaction. 

elution with ether-hexane solutions and ether afforded pure IVY NMR 

(CDC13) 6 1.43-1.97 (my 6H), 2.0-2.52 (my 6H), 2.59 (s, lH, OH), 2.90 and 

2.94 (s, 3H, NCH3), 3.50-3.77 (m) and 3.69 (s )  [5H], 3.99 (t, 2H) and 5.09- 

5.75 (my 2H); ir (neat) 3425 (br), 1740 and 1645 cm-'. 

Anal. Calcd for C14H25N04: 

Chromatography of a sample of crude IV on silica gel G and 

C, 61.97; H, 9.29; N, 5.16. 

Found: C, 62.17; H, 9.40; N, 5.07. 

(Z>-Methyl 7- (N-methyl-4-formylbutanamido)hept-5-enoate (V). - To a solu- 
tion of IV (2.2 g, 0.0081 mol) in 300 ml of CH2C12, cooled to 0' and under 

N2, was added Collins reagent [Cr03.2py (18.3 g, 0.071 mol)] in 200 ml of 

CH2C12 and the reaction mixture was stirred at Oo for 1.5 hr. 

NaHS04*H20 (36.5 g) was added all at once and stirring at 0' was continued 

for an additional 30 min. The reaction solution was decanted and the 

residue washed with CH2C12. 

washed with two 200 ml portions of 10% HC1, 200 ml of H20, two 350 ml 

portions of 10% NaHC03 and two 200 ml portions of brine, dried (&SO4) 

and concentrated in vacuo to afford 1.7 g of an oil. The oil was chroma- 

tographed on silica gel G and elution with ether-hexane solutions gave 

1.2 g (55%) of the aldehyde V, NMR (CC14) 6 1.20-2.70 (my 14H), 2.85 and 

2.93 ( s ,  3H, NCH3), 3.76 (s ,  3H), 3.75-4.07 (my 2H), 5.0-5.80 (my 2H) and 

9.96 (s ,  br, 1H). The aldehyde was not characterized further, bgt sub- 

mitted directly to the Wadsworth-Emons reaction. 

Methyl 7-(N-methyl-7-oxo-5E-dodecenamido)hept-5~-enoate (VI).- A hexane 

solution of 2.29 M E-Buli (1.7 ml, 0.00389 mol) was added with a syringe 

to dimethyl (2-oxohepty1)phosphonate (865 mg, 0.00389 mol) in 35 ml of THF 

under N2 at 0' and the reaction mixture was stirred at 0' for 25 min. 

Then a solution of V (1.1 g, 0.00410 mol) in 35 ml of THF was added all at 

Powdered 

The organic solutions were combined and 
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SYNTHESIS OF 8-AZA-6,lP-SECOPROSTAGLANDIN E2 

once and s t i r r i n g  a t  0' was cont inued  f o r  2.5 hr.  The r e a c t i o n  m i x t u r e  

was d i l u t e d  w i t h  ice-water  and e x t r a c t e d  w i t h  t h r e e  250 ml p o r t i o n s  of 

CH2C12 .  

d r i e d  (%SO4) and c o n c e n t r a t e d  i n  vacuo t o  a f f o r d  an  o i l .  

chromatographed on s i l i c a  g e l  G and e l u t i o n  w i t h  e ther -hexane  s o l u t i o n s  

gave 1.1 g (78%) of  enone V I ,  NMR (CC14) 8 0.98 ( t ,  d i s t o r t e d )  and 1.09- 

2.55 (m) [21H1, 2.87 and 2.95 ( s ,  3 H ,  NCH3), 3.67 ( s ,  3H), 3.80-4.05 (my 

2H), 5.05-5.86 (my 2H), 6.06 (d,  l H ,  .T13,14 = 16.1 Hz) and 6.96 and 6.70 

( t ,  l H ,  512,13 = 6.7 Hz, .J13,14 = 16.1  Hz); i r  ( n e a t )  1745, 1700 (shoulder)  

and 1650 ( b r . )  cm-'. 

The o r g a n i c  s o l u t i o n s  were combined, washed with 50 ml of b r i n e ,  

The o i l  was 

Anal. Calcd f o r  C21H35N04: C, 69.01; H,  9.65; N, 3.83. 

Found: C, 69.10; H, 9 .51;  N, 3.72. 

Methyl 7-(N-methyl-7-hydroxy-5~-dodecenamido)hept-5~-enoate (VII).- NaB:14 

(365 mg, 0.00961 m o l )  was cooled t o  -23' under N2 and d'ry MeOH was added 

t o  o b t a i n  a c l e a r  s o l u t i o n .  The enone V I  (850 mg, 0.00233 mol) i n  25 ml 

o f  MeOH was added a l l  a t  once and t h e  r e a c t i o n  mixture  was s t i r r e d  a t  -23' 

f o r  5 h r .  The r e a c t i o n  mixture  was d i l u t e d  w i t h  150 m l  of b r i n e  and 

e x t r a c t e d  w i t h  t h r e e  350 m l  p o r t i o n s  of  CH2C12.  

combined, washed w i t h  100 m l  o f  b r i n e ,  d r i e d  (I@S04) and c o n c e n t r a t e d  

vacuo t o  a f f o r d  an o i l .  The o i l  was chromatographed on s i l i c a  g e l  G and 

e l u t i o n  w i t h  ether-hexane s o l u t i o n s  gave 750 mg (88%) o f  VII, NMR (CDC13) 

g 0.90 ( t ,  d i s t o r t e d ,  3H), 1.10-2.59 (my 21H), 2.92 (s, 3H), 3.69 ( s ,  3H), 

The o r g a n i c  e x t r a c t s  were 

3.70-4.25 (m, 3H), and 5.17-5.90 (m, 4H); i r  ( n e a t )  3424, 1730 and 1635 

-1 cm . 
Anal. Calcd f o r  C21H37N04: C ,  68.63; H,  10.15; N ,  3.81. 

Found: C, 68.13; H ,  9.89; N ,  3.69. 

7-(N-Methyl-7-hydroxy-5~-dodecenaido)hept-5~-enoate ( V I I I ) . -  A s o l u t i o n  

of V I I  (900 mg, 0.00245 mol) ,  &OH (20 ml), NaOH (125 mg, 0.00313 mol) and 
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ZORETIC, SINHA AND SOJA 

H 2 0  (4  m l )  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  20 h r .  The r e a c t i o n  was 

d i l u t e d  w i t h  10% NaHC03 (40 m l )  and e x t r a c t e d  w i t h  e t h e r .  The aqueous 

s o l u t i o n  was c o o l e d ,  a c i d i f i e d  w i t h  conc. H C 1  and e x t r a c t e d  w i t h  three 

200 m l  p o r t i o n s  o f  CH2C12. 

100 m l  o f  b r i n e ,  d r i e d  (&SO4) and c o n c e n t r a t e d  i n  vacuo t o  a f f o r d  a n  o i l .  

The o i l  was chromatographed on s i l i c a  g e l  G and e l u t i o n  w i t h  e t h e r - h e x a n e  

s o l u t i o n s  and e t h e r  gave 650 mg (75%) o f  V I I I ,  hmR (CDC13) 6 0.90 (t,  d i s -  

t o r t e d ,  3 H ) ,  1.10-2.65 (m, 20H), 2.91 and 2.95 (s ,  3H, NCH3), 3.80-4.30 

(m, 3H), 5.10-5.97 (my 4H) and 6.55 ( s ,  b r . ,  2H, C02H and OH); on  a d d i t i o n  

o f  D20 t h e  r e sonance  peak a t  6.55 6 d i s a p p e a r e d ;  i r  ( n e a t ) ,  3400 ( b r . ) ,  

1725 and 1620 ( b r . )  cm- , 

The combined o r g a n i c  s o l u t i o n  was washed w i t h  

1 

- Anal. Calcd f o r  C20H35N04: C, 67.95; H, 9 .98;  N, 3.96. 

Found: C, 67.53;  H ,  9 .88;  N, 3.93. 
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