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ORGANIC PREPARATIONS AND PROCEDURES INT. 13( 51, 337-347 (198.1) 

8.12-SECOPROSTAGLANDINS. 8-AZADINOR ANALOGS 

P. A. Zoretic", D. Sarna and N. D. Sinha 

Department of Chemistry 
Southeastern Massachusetts University 
North Dartmouth, Massachusetts 02747 

2 The synthesis of 8,12-secoprostaglandins 11,12-secoprostaglandins , 

9,11-secoprostaglandins3 and the synthesis of eicosatrienoic acid analogs 

have recently been reported. The secoprostaglandins have been shown to be 

physiologically active. In an effort to correlate structure-reactivity re- 

lationships in the hetero 8-aza-PGE series, we were interested in synthe- 

sizing the 8,12-seco-dinor analogs VIII and XIV to ascertain if such com- 

pounds might possess agonistic properties or alternatively act as prosta- 

glandin antagonists. 

4 

Reaction of y-butyrolactone I (Scheme 1) with methylamine gas in THF 

at 0' afforded the lactam alcohol 11. 

in the presence of a catalytic amount of HC1 gave the tetrahydropyranyl a- 

mide 111. Alkylation of the sodium salt of I11 with methyl 7-bromoheptan- 

oate and subsequent cleavage of the protecting group with methanol in the 

presence of a catalytic amount of ptoluenesulfonic acid yielded the hy- 

droxy ester IV. 

quent chromatography on silica gel afforded aldehyde V. Reaction of V 

with the lithium salt of dimethyl (2-oxohepty1)phosphonate at 0' in THF 

gave enone VI and subsequent hydride reduction of VI with sodium borohy- 

dride at -23' yielded the ester alcohol VII. 

Treatment of I1 with dihydropyran 

Oxidation of IV with Yc-llins reagent5 at 0' and subse- 

Hydrolysis of VII with an 

aqueous methanoljc sodium hydroxide solution and subsequent acidification 
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ZORETIC,  SARNA AND SINHA 

a f f o r d e d  a c i d  V I I I .  

V V I  

V I  I V I I I  

Scheme 1 

The s y n t h e s i s  of t h e  seco-PGE2 ana log  X I V  i s  o u t l i n e d  i n  Scheme 2.  

A l k y l a t i o n  o f  t h e  sodium salt  o f  I11 w i t h  methyl 7-bromo-hept-5-ynoate i n  

r e f l u x i n g  THF fol lowed by removal o f  t h e  te t rahydropyranyl  p r o t e c t i n g  group 

w i t h  methanol i n  t h e  presence o f  p - t o l u e n e s u l f o n i c  a c i d  gave t h e  a l c o h o l  

es ter  I X .  

p resence  o f  q u i n o l i n e  y i e l d e d  t h e  &-olef in  X.  

l in . ;  reagent5  a t  Oo i n  CH2C12 fol lowed by chromatography a f f o r d e d  a lde-  

hyde X I .  

phosphonate at  Oo i n  THF gave enone X I I .  

MeOH a t  -23O a f f o r d e d  t h e  hydroxy ester X I I I .  

fo l lowed by chromatography on s i l i c a  g e l  y i e l d e d  t h e  hydroxy a c i d  X I V .  

Compounds V I I I  and X I V  were o n l y  weakly e f f e c t i v e  i n  i n h i b i t i n g  g a s t - i c  

a c i d  s e c r e t i o n  i n  t h e  rat .  

relax human b r o n c h i a l  muscle i n  v i t r o .  

C a t a l y t i c  r e d u c t i o n  of  IXwi th  5% Pd-BaS04 i n  methanol i n  t h e  

Oxidat ion o f  X w i t h  Col- 

React ion of X I  w i t h  t h e  l i t h i u m  sal t  o f  dimethyl  (2-oxohepty1)- 

Reduction o f  X I 1  w i t h  NaBHb i n  

S a p o n i f i c a t i o n  o f  X I 1 1  

The E2 ana log  X I V  w a s  a l s o  shown t o  weakly 
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8,12.-SECOPROSTAGLANDINS. 8-AZADINOR ANALOGS 

'OH IX \ O H  X 

0 

C:13 -= CO 2Me to-co2Me XI XI1 

XI11 XIV 

Scheme 2 

EXPERIMENTAL 

N-Methyl-4-hydroxybutanamide (II).- A so lu t ion  of y-butyrolactone I (51  g ,  

0.593 mol) i n  125 m l  of dry THF under N2 w a s  cooled t o  0' and gaseous CH 

NH2, generated from a 40% aqueous CH NH 

t h e  r eac t ion  mixture. The r eac t ion  w a s  monitored by t l c  ana lys i s  and when 

t h e  lac tone  was consumed, t he  so lvent  w a s  removed i n  vacuo. The r e s u l t i n g  

res idue  was dissolved i n  chloroform and t h e  organic so lu t ion  w a s  d r i ed  

( M g S O b ) ,  f i l t e r e d  and concentrated i n  vacuo. D i s t i l l a t i o n  afforded 61 g 

(88%) of 11; bp. 160-165O/0.6 mm; NMFt(CDC13): 6 1.54-2.15 ( m ,  2H), 2.37 

( t ,  2H), 2.75 and 2.84 ( s ,  3H, N-methyls), 3.40-3.90 (m,  2H), 5.16 ( t ,  l H ) ,  

and 7.55-8.15 ( s ,  b r ,  1 H ) ;  IR ( n e a t ) :  

N-Methyl 4-[(tetrahydro-2H-pyran-2-yl)oxy]-bL:tanamide (III).- To a solu- 

t i o n  of I1 (33.1 g ,  0.283 mol) and dihydropyran (25.2 g,  0.3G mol) i n  275 

m l  of CH2C12 w a s  added 28 drops of conc. H C 1 .  

3- 

so lu t ion ,  w a s  passed slowly i n t o  3 2  

3360, 1650 and 1555 cm-'. 

The r eac t ion  mixture w a s  
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ZORETIC, SARNA AND SINHA 

s t i r r e d  a t  room tempera ture  f o r  3 h r s .  

w i t h  two 300 ml p o r t i o n s  of a 10% N a H C O  

b r i n e ,  d r i e d  (MgSOb), concent ra ted  i n  vacuo, and hea ted  at approximately 

75O at  0.05 mm f o r  2 h r s .  g i v i n g  46.0 g (81%) o f  111. 

160-162O ( 0 . 1  mm) showed some decomposition t o  t h e  amide a l c o h o l  I1 v i a  

t l c ,  t h e r e f o r e  a small sample of I11 w a s  chromatographed on s i l i c a  g e l  G 

t o  a f f o r d  a n a l y t i c a l l y  pure  111. NMR(C!Y4): 6 1.20-2.55 ( m ,  l O H ) ,  2.76 

and 3.83 ( s ,  3H, N-methyls), 3.16-4.19 ( m ,  4 H ) ,  4.65 ( s ,  b r ,  l H ,  OCHO)  and 

7.85-8.40 ( s ,  b r ,  1 H ) ;  I R  ( n e a t ) :  

- Anal. Calcd f o r  C10H19N03: 

The CH2C12 s o l u t i o n  w a s  e x t r a c t e d  

s o l u t i o n ,  two 300 ml p o r t i o n s  o f  3 

D i s t i l l a t i o n o f  I I 1 , b p .  

1650 and 1550 cm-'. 

C ,  59.68; H ,  9 .52;  N ,  6.96. 

Found: C ,  59.92; H ,  9.81; N ,  6.84. 

Methyl 7-(N-methyl-4-hydroxyb~1tanamido)heptanoate (IV).- A 50% suspens ion  

o f  sodium hydr ide  i n  minear l  o i l  ( 3 . 6  g ,  0.075 mol) w a s  suspended i n  125 

ml o f  d r y  THF under N 2 .  

m l  o f  THF w a s  added over  a 1 5  min. p e r i o d  and t h e  a d d i t i o n  funnel  w a s  r i n -  

s e d  w i t h  an a d d i t i o n a l  1 5  ml o f  THF. The r e a c t i o n  mixture  w a s  s t i r r e d  at  

room tempera ture  f o r  10 min. ,  h e a t e d  a t  55' f o r  2 h r s . ,  and t h e n  cooled t o  

room tempera ture .  Methyl 7-bromoheptanoate (16 .7  g ,  0.075 mol) d i s s o l v e d  

i n  20 ml o f  THF w a s  added over  a 20 min. per iod .  The a d d i t i o n  funnel  w a s  

r i n s e d  w i t h  an a d d i t i o n a l  20 m l  of THF and t h e  r e a c t i o n  mixture  w a s  r e f l u x -  

ed  f o r  t h r e e  days .  The r e a c t i o n  mixture  w a s  cooled t o  room tempera ture ,  

concent ra ted  i n  vacuo,  poured i n t o  H20 (200 ml) and e x t r a c t e d  wi th  two 300 

ml p o r t i o n s  of CH2C12.  The organic  s o l u t i o n  w a s  washed wi th  200 ml of wa- 

t e r ,  d r i e d  (MgS04), f i l t e r e d ,  and concent ra ted  i n  vacuo. p-Toluenesulfon- 

i c  a c i d  ( 5 0 0  mg) w a s  added t o  t h e  t e t r a h y d r o p y r a n y l  es te r  (% 25 g )  i n  150ml 

of MeOH and t h e  r e s u l t i n g  r e a c t i o n  mixture  w a s  s t i r r e d  a t  room tempera ture  

The te t rahydropyran  I11 ( 1 5 . 1  g ,  0.075 mol) i n  200 

for 2.5 h r s .  S o l i d  NaHC03 ( 5  g )  

an a d d i t i o n a l  0 .5  h r .  The s o l i d s  

w a s  added and s t i r r i n g  w a s  cont inued  f o r  

were f i l t e r e d  and t h e  r e a c t i o n  mixture  
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8,12-SECOPROSTAGLANDINS. 8-AZADINOR ANALOGS 

was concentrated i n  vacuo. 

and t h e  organic so lu t ion  w a s  washed with 100 ml of a 10% NaHCO 

100 m l  of b r ine ,  d r ied  (MgS04) , f i l t e r e d  and concentrated i n  vacuo, giving 

an o i l .  The o i l  w a s  chromatographed on s i l i c a  g e l  G and e lu t ion  with eth- 

e r  and methanol-ether so lu t ions  afforded 10.6 g (55%) of I V .  

6 1.09-2.05 (m, l O H ) ,  2.12-2.65 ( m ,  4H), 2.89 and 3.06 ( s ,  3H, N-methyls), 

3.17-3.98 ( m )  and 3.65 (s)[8H]; IR ( n e a t ) :  

- Anal. Calcd f o r  C13H25N04: 

The res idue  w a s  dissolved i n  200 ml of CH2C12 

so lu t ion ,  3 

NMR(CCI4): 

3445, 1750 and 1645 ern-’. 

C, 60.21; H, 9.72; N ,  5.40. 

Found: C, 60.57; H ,  9.92; N ,  5.46. 

Methyl 7-( N-methyl-3-formy1propanamide)heptanoate (V). - The e s t e r  a lcohol  

( I V )  (6.0 6, 0.0232 mol) i n  900 ml of CH2C12 w a s  cooled t o  0’ under N2. 

Collins reagent (42.0 g,  0.163 mol) i n  400 m l  o f  CH2C12 was added a l l  a t  

once and t h e  r eac t ion  mixture w a s  s t i r r e d  a t  Oo f o r  1.5 hrs .  Powdered 

sodium s u l f a t e  monohydrate (95 g )  w a s  added and s t i r r i n g  w a s  continued 

f o r  an add i t iona l  20 min. The r eac t ion  w a s  decanted i n t o  a sapara tory  

funnel and t h e  r eac t ion  vesse l  w a s  washed with two 400 m l  por t ions  o f  CH2- 

C12. 

800 m l  of a 10% HC1 so lu t ion ,  1 1. of H 0, two 11. por t ions  of a 10% Na- 

HC03 so lu t ion ,  and 1 1. of br ine .  The CH2C12 so lu t ion  w a s  d r i ed  (MgSOh), 

f i l t e r e d ,  and concentrated i n  vacuo, giving an oil. The o i l  was chromato- 

graphed on s i l i c a  g e l  G and e l u t i o n  wi th  ether-hexane so lu t ions  and e t h e r  

gave 2.6 g (44%) of V. 

2.47-2.76 (m, 4H), 2.86 and 3.04 (s, 3H, N-methyls), 3.32 ( t ,  2H), 3.63 

( s ,  3H) and 9.92 ( s ,  1H); IR ( n e a t ) :  The aldehyde 

w a s  not cha rac t r r i zed  f u r t h e r  but used d i r e c t l y  i n  the  Wadsworth-Emmons re- 

ac t  ion.  

(E)-Methyl 7-(N-methyl-6-oxo-h-undecanamido)heptanoate (VI) .- Dimethyl(2- 

The organic so lu t ions  were combined and consecutively washed with 

2 

NMR(CC14): 6 1.04-1.93 ( m ,  8H), 2.26 ( t ,  2H), 

1745 and 1650 cm-’. 
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ZORETIC, SARNA AND SINHA 

oxohepty1)phosphonate (2 .04  g,  0.0092 mol) i n  20 m l  of THF was cooled t o  

0’ under N2. A hexane so lu t ion  of 2.4 M E-butyll i thium (3.84 ml, 0.0092 

mol) w a s  added with a syr inge  and t h e  r eac t ion  mixture was allowed t o  s t i r  

at  Oo fo r  25 min. The aldehyde V (2 .5  g ,  0.0097 mol) i n  1 5  m l  of dry THF 

was added all a t  once and t h e  funnel was r in sed  with an add i t iona l  7 . 5  ml 

of THF. The r e s u l t i n g  r eac t ion  mixture was s t i r r e d  a t  0’ f o r  3.5 h r s ,  

poured i n t o  150 ml of  ice-water and ex t r ac t ed  with t h r e e  250 nit por t ions  

of  CH2C12.  The organic e x t r a c t s  were combined and washed with 150 m l  of 

b r ine ,  d r i e d  (MgS04), f i l t e r e d ,  and concentrated i n  vacuo t o  a f fo rd  an o i l .  

The o i l  was chromatographed on s i l i c a  g e l  G and e lu t ed  with ether-hexane 

so lu t ions  t o  y i e l d  2.0 g (62%) of V I .  6 0.93 ( t )  and 1.10- 

1.96 (m) [17H], 2.04-2.76 (m, 8 H ) ,  2.90-3.03 ( s ,  3H, N-methyls), 3.34 ( t ,  

d i s t o r t e d ,  2H), 3.66 ( t ,  3H), 6.08 ( d ,  J13,14 = 16.5 Hz) and 6.44-7.16 (m) 

[ 2 H ] ;  I R  ( n e a t ) :  

Anal. Calcd f o r  C20H35N04: 

NMR ( C C 1 4 ) :  

1740 and 1650 ( b r )  cm-’. 

C ,  67.95; H ,  9.98; N ,  3.96. 

Found: C ,  68.07; H ,  10.01; N, 4.05. 

(E)-Methyl 7-( N-methyl-6-hydroxy-4-undecenamido)-heptanoate ( V I I  ) . - Sodium 

borohydride (0.44 g ,  0.0116 m o l )  w a s  cooled t o  -23’ under N2. 

s o l u t e  MeOH w a s  added t o  give a c l e a r  MeOH-NaBH4 so lu t ion .  Enone V I  (1.37 

g ,  0.0039 mol) i n  1 5  ml of dry MeOH w a s  added a l l  a t  once and t h e  r eac t ion  

mixture was s t i r r e d  a t  -23O f o r  5 h r s .  

200 ml of b r i n e  and ex t r ac t ed  with t h r e e  200 ml por t ions  of CH2C12. 

combined organic  so lu t ion  w a s  d r i e d  (MgSOb) , f i l t e r e d ,  and concentrated 

i n  vacuo, g iv ing  an o i l .  The o i l  w a s  chromatographed on s i l i c a  ge l  G and 

e l u t e d  wi th  ether-hexane so lu t ions  and e t h e r  y i e lded  1.1 g (80%) of V I I .  

NMR ( C C l 4 ) :  

6H), 3.16-4.25 (m) and 3.71 ( s )  [lOH], 2.93 and 3.05 ( s ) ,  N-methyls) and 

5.30-6.0 (m, 2H); I R  ( n e a t ) :  

Enough ab- 

The r eac t ion  mixture w a s  poured i n t o  

The 

6 0.93 ( t ,  d i s t o r t e d )  and 1.12-1.95 (m) [19H], 2.10-2.70 (m, 

1745 and 1645 cm-’. 
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8,12-SECOPROSTAGLANDINS. 8-AZADINOR ANAMGS 

w. Calcd f o r  C20H37N04: C ,  67.57; H ,  10.49; N ,  3.94. 

Found: C ,  67.28; H ,  10.29; N ,  3.90. 

( E ) - 7  (N-Methyl-6-hydroxy-4-undecenamido)heptanoic a c i d  ( V I I I )  .- A sodium 

hydroxide so lu t ion  [NaOH (198 m g ,  0.00494 mol) and 6 ml of H20] w a s  added 

t o  t h e  e s t e r  alcohol V I I  (1.17 g ,  0.0033 mol) i n  1 5  m l  of MeOH and the  re -  

s u l t i n g  reac t ion  mixture w a s  s t i r r e d  a t  room temperature f o r  27 h r s .  The 

r eac t ion  mixture w a s  poured i n t o  50 m l  of a 2.5% NaHC03 so lu t ion  and ex- 

t r a c t e d  with two 100 ml por t ions  of e the r .  The aqueous so lu t ion  w a s  ac id i -  

f i e d  with concentrated H C 1  and ex t r ac t ed  with two 75 m l  por t ions  of CH2C12. 

The combined organic so lu t ion  w a s  d r i ed  (&SO4), f i l t e r e d ,  and concentrated 

i n  vacuo t o  a f fo rd  an o i l .  The o i l  w a s  chromatographed on s i l i c a  g e l  G 

and e lu t ed  with ether-hexane so lu t ions  and e t h e r  t o  a f fo rd  850 mg (76%) of 

V I I I .  NMR ( C D C 1 3 ) :  6 0.89 ( t ,  3 H ) ;  1.02-2.0 ( m ,  18Hl;  2.10-2.65 ( m ,  6 H ) ,  

2.92 and 2.39 ( s ,  N-methyls); 3.10-4.27 ( m ,  3H); 5.45-5.78 ( m y  2H) and 6.33 

(s, 2H). 

m. Calcd f o r  C,gH35N04: 

Found: 

On addi t ion  of D20 t h e  peak at 6 6.33 disappeared. 

C ,  66.83; H ,  10.33; N ,  4.10. 

C ,  66.75; H ,  10.35; N ,  4.12. 

Methyl 7-( N-methyl-4-hydroxybutanamido)hept-5-ynoate ( I X )  . - The tetrahydro- 

pyranyl amide (111) (7.46 g ,  0.0371 mol) i n  20 ml THF w a s  added dropwise 

over a 20 min. per iod  under N2 t o  a suspension of 50% N a H  (1.78 g,  0.0371 

mol) i n  30 m l  THF. 

f o r  20 min. and then  heated at 60° f o r  45 min. The r eac t ion  w a s  cooled t o  

room temperature and a so lu t ion  of methyl 7-bromohept-5-ynoate (8.5 g ,  

0.0371 mol) i n  50 m l  of THF w a s  added and t h e  r eac t ion  mixture w a s  re f luxed  

f o r  t h r e e  days. The so lvent  w a s  removed i n  vacuo and t h e  res idue  w a s  pour- 

ed i n t o  200 ml of H20 and ex t r ac t ed  with t h r e e  250 ml por t ions  of CH2C12. 

The organic so lu t ions  were combined, washed with 250 ml of 10% NaHC03, 150 

ml of b r ine ,  d r i ed  (Na2S04), f i l t e r e d  and concentrated i n  vacuo, t o  give 

The r eac t ion  mixture w a s  s t i r r e d  at room temperature 
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ZORETIC, SARNA AND SINHA 

12.5  g o f  c rude  I X .  

I X  (12.0 g )  i n  150 m l  of  MeOH and t h e  r e a c t i o n  mixture  w a s  s t i r r e d  at  room 

tempera ture  f o r  3 .0  h r s .  ( 2 . 6  g )  w a s  added and s t i r r i n g  w a s  
3 

cont inued  f o r  0 .5  h r .  The r e a c t i o n  mixture  was f i l t e r e d  and t h e  s o l v e n t  

w a s  removed i n  vacuo. The r e s i d u e  w a s  d i s s o l v e d  i n  150 m l  o f  CH2C12 and 

e x t r a c t e d  wi th  a s a t u r a t e d  Na.HCO s o l u t i o n  (150 m l )  and 100 m l  o f  b r i n e .  

The o r g a n i c  l a y e r  w a s  d r i e d  (MgS04), f i l t e r e d  and concent ra ted  i n  vacuo.  

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

w i t h  methanol-ether  s o l u t i o n s  t o  g i v e  3.6 g (43%) o f  I X .  

Anal. Calcd f o r  C H N O 4 :  C ,  61.16; H ,  8 .29 ;  N ,  5 .49.  

Found: C ,  61.01; H ,  8 .34 ;  N ,  5.29. 

p-Toluenesulfonic  a c i d  (300 mg) w a s  added t o  crude 

S o l i d  NaHCO 

3 

1 3  21 

(2)-Methyl 7-(N-methyl-4-hydroxybtanamido)hept-5-enoate ( X ) . -  To a so lu-  

t i o n  of  t h e  a.lcoho1 I X  (3 .46  g ,  0.0136 mol) i n  40 ml o f  M e O H  w a s  added 5% 

Pd-BaSO4 (220 mg) and q u i n o l i n e  (170 mg). The r e a c t i o n  mixture  w a s  reduc- 

ed w i t h  H 2  at 1 a t m .  at  room tempera ture .  A f t e r  one equiva len t  o f  H 2  w a s  

absorbed ,  t h e  r e a c t i o n  w a s  f i l t e r e d  through C e l i t e  and t h e  r e s i d u e  was 

washed w i t h  100 ml o f  MeOH. Removal o f  t h e  s o l v e n t  i n  vacuo a f f o r d e d  a 

yel low o i l .  

u t i o n  w a s  washed w i t h  two 100 m l  p o r t i o n s  o f  10% H C 1 ,  100 m l  o f  b r i n e ,  

d r i e d  (MgS04), f i l t e r e d  and concent ra ted  i n  vacuo, g i v i n g  3 . 0  g (86%) o f  

X. A small sample o f  X w a s  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  and methanol-ether  s o l u t i o c s a f f o r d e d  an a n a l y t i c a l  sample o f  X .  

NMR ( C D C 1 3 ) :  

1740 and 1645 cm-l. 

m. Calcd f o r  C13H23N04: 

The o i l  w a s  d i s s o l v e d  i n  300 ml o f  CH2C12 and t h e  o r g a n i c  sol-  

6 3.20 ( s ,  OCH3) and 5.10-5.77 ( m ,  2H); I R  ( n e a t :  3430 ( b r ) ,  

C ,  60.68; H ,  9 .01;  N ,  5 . 4 4 .  

Found: C ,  60.49; H ,  8.87; N ,  5.32. 

( 2)-Methyl 7-(N-Methyl-3-formylpropanamido)hept-5-enoate ( X I  ) .- The e s t e r  

a l c o h o l  ( X )  ( 2 . 7  g ,  0.01 mol) i n  600 m l  CH2C12 w a s  cooled t o  Oo under N 2 .  
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8.12-SECOPROSTAGLANDTNS. 8-AZADINOR ANA1,OGS 

Col l ins  reagent (18.8 g ,  0.07 mol) d i sso lved  i n  400 m l  CH2C12 w a s  added 

all a t  once and t h e  r eac t ion  mixture was s t i r r e d  a t  0' f o r  1 . 5  h r .  Powder- 

ed sodium s u l f a t e  monohydrate (46.3 g)  w a s  added and t h e  r eac t ion  mixture 

w a s  s t i r r e d  f o r  an add i t iona l  20 min. The reac t ion  so lu t ion  w a s  decanted 

and t h e  r eac t ion  vesse l  w a s  washed with two 300 ml por t ions  of CH C 1  The 2 2' 

organic so lu t ions  were combined and consecutively washed with 800 m l  of a 

10% H C 1  so lu t ion ,  1 1. of H20, two 1 1. por t ions  of a 10% "'aHC03 so lu t ion  

and 1 1. of b r ine .  

concentrated i n  vacuo, g iv ing  an o i l .  Chromatography on s i l i c a  g e l  G and 

e l u t i o n  wi th  ether-hexane so lu t ions  and e t h e r  gave 1 . 4  g (52%) of alde- 

hyde ( X I ) .  NMR ( C C l 4 ) :  6 3.73 ( s ,  3H) and 9.95 (s ,  1H). The aldehyde 

w a s  not charac te r ized  f u r t h e r ,  bu t  used d i r e c t l y  i n  t h e  Wadsworth-Emmons 

r eac t ion .  

Methyl 7-(N-methyl-6-oxo-4~-undecenamido)hept-5~-enoate ( X I I ) . -  A hexane 

so lu t ion  of 2.4 M g-butyll i thium (2.27 m l ,  0.00521 mol) w a s  added with a 

The CH C 1  so lu t ion  w a s  d r i ed  (M@;S04), f i l t e r e d ,  and 2 2  

syr inge  t o  dimethyl (2-oxoheptyl )phosphonate (1.16 g ,  0.00521 mol) i n  45 

m l  of THF under N2 at Oo, and t h e  r eac t ion  mixture was stir;-ed a t  0' for  

10 min. 

once and t h e  r eac t ion  mixture was s t i r r e d  a t  0' fo r  4 h r s .  The reac t ion  

The aldehyde ( 1 . 4  g ,  0.0055 mol) i n  20 ml o f  THF w a s  added a l l  a t  

mixture w a s  poured i n t o  ice-cold b r ine  (100 ml) and ex t r ac t ed  with t h r e e  

250 m l  por t ions  of CH2C12. 

with 100 m l  of  b r i n e ,  d r i ed  (MgSOb), f i l t e r e d ,  and concentrated i n  vacuo, 

a f ford ing  an o i l .  

e t h e r  hexane so lu t ions  and e t h e r  gave 1 . 2  g (66%) of  X I I .  

The organic so lu t ions  were combined, washed 

Chromatography on s i l i c a  g e l  G and e l u t i o n  with 

- Anal.  Calcd f o r  C20H33N04: C ,  68.34; H ,  9.46; N, 3.99. 

Found: C ,  68.18; H ,  9.27; N ,  3.84. 

Methyl 7-( N-methyl-6-hydroxy-4~-undecenamido)hept-5Z-enoate ( X I 1 1  1. - Sodium 

borohydride (200 mg,  0.00526 mol) w a s  cooled t o  -23' under N 2  and dry MeOH 
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ZORETIC, SARNA AND SINHA 

w a s  added t o  obta in  a c l e a r  so lu t ion .  Enone ( X I I )  (850 mg, 0.00242 mol) i n  

10 m l  of MeOH w a s  added a l l  a t  once and t h e  r eac t ion  mixture w a s  s t i r r e d  

a t  -23' f o r  4 . 5  h r s .  The r eac t ion  mixture w a s  d i l u t e d  with 50 m l  o f  b r ine  

and ex t r ac t ed  with t h r e e  

were combined, d r i ed  (MgS04), f i l t e r e d ,  and concentrated i n  VE.CUO, g iv ing  

an o i l .  Chromatography on s i l i c a  g e l  G and e l u t i o n  with ether-hexane so l -  

u t ions  and e t h e r  a f forded  780 mg (91%) of X I I I .  NMR ( C D C 1 3 ) :  

d i s t o r t e d ) ,  3.70 ( s ,  OCH3) and 5.16-5.92 ( m ,  4 H ) ;  I R  ( n e a t ) :  

and 1635 cm . 

250 m l  por t ions  of C H 2 C l p .  The organic so lu t ions  

6 0 . 9 1  ( t ,  

3430, 1730 

-1 

Anal. Calcd f o r  C20H35N04: C ,  67.95; H ,  9.98; N ,  3.96. 

Found: C ,  67.69; H ,  9.84; N ,  3.86. 

7-(N-Methyl-6-hydroxy-4E-undecensmido)hept-52-enoic ac id  ( X I V )  . - A solu- 

t i o n  of t h e  e s t e r  a lcohol  ( X I I I )  (550 mg, 0.00156 mol),  MeOH ( 5  ml ) ,  H20 

( 2  m l )  and NaOH (80  mg, 0.002 mol) wits s t i r r e d  a t  room temperature over- 

n igh t .  The r eac t ion  mixture w a s  d i l u t e d  with H20, ex t r ac t ed  with e t h e r ,  

a c i d i f i e d  a t  0' with  conc. H C 1  and ex t r ac t ed  wi th  t h r e e  150 m l  po r t ions  

of  CH2C12.  The organic e x t r a c t s  were combined, d r i ed  (MgS04), f i l t e r e d  

and concentration i n  vacuo, g iv ing  an o i l .  Chromatography on s i l i c a  g e l  

G and e l u t i o n  with ether-hexane so lu t ions  and e t h e r  gave A60 mg (87%) of 

X I V .  

methyls,  5.10-5.98 ( m ,  4 H )  and 6.64 ( s ,  2H, OH and C02H); on addi t ion  of 

D20 t h e  peak a t  6 6.55 disappeared; I R  ( n e a t ) :  

NMR ( C D C 1 3 ) :  6 0.86 ( t ,  d i s t o r t e d ,  3H), 2.91 and 2.94 ( s ,  3H, N- 

3400 ( b r )  1725 and 1625 

-1 
,,I,, . 
Anal. Calcd f o r  C H NO C ,  67.22; H ,  9.80; N ,  4.13. 

Found: C ,  67.00; H ,  9.65; N ,  4.01. 
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