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METHYL 11,12-SECO-2,3-DINOR-1O-OXAPROSTAGLANDIN El 

1 Zoretic*.and T. Shiah 

Department of Chemistry 
Southeastern Massachusetts University 
North Dartmouth, MA 02747 

The synthesis of 10-oxaprostaglandin E has 3een reported. We would 

l i k e  t o  report  herein t h e  synthesis of methyl 11,12-seco-2,3-dinor-lO-oxa- 

prostaglandin E as  out l ined below. 
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Methyl 6-( 3-hydroxy-1-propyloxycarbony1)hexanoate (11) .- To a solut ion of 

lY3-propanediol I (20.4 g, 0.267 mol) and pyridine (10.6 g,  0.134 m o l )  i n  

300 ml of C H C l  cooled t o  0' was added dropwise over a period of 1 hr. a 

solution of methyl 6-chloroformylhexanoate (12.9 g,  0.0669 mol) i n  50 ml of  

chloroform; the  react ion was s t i r r e d  f o r  an a.dditiona1 24 h r s .  at  room t e m -  

perature.  The react ion mixture w a s  extracted consecutively with two 100 ml 

portions of a 5% H C 1  solut ion,  150 m l  of a 10% NaHC03 solution and 75 ml of 

water. The chloroform extract  was dr ied (MgSO4) , f i l t e r e d  and concentrated 

on a rotatory evaporator t o  afford an o i l .  D i s t i l l a t i o n  of the o i l  yielded 

10 .1  g (65%) of t h e  ester-alcohol 11, bp. 134-39' ( 0 . 1  nun): NMR ( C C l 4 )  6 

4.16 ( t ,  2H), 3.64 ( s )  and 3.40-3.80 (m) [5H], 3.13 (s, broad, lH), 2.08- 

2.50 ( m ,  4 H )  and 1.04-2.50 ( m y  8 H ) ;  ir (nea t )  1735 (broad) cm- l .  
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Anal. Calcd. fo r  CllH2005: C ,  56.88; H ,  8.68. Found: C ,  56.45; H ,  8.55. 

Methyl 6-(2-fonnyl-l-ethyloxycarbonyl) hexanoate (111) .- The ester-alcohol 

I1 (5.0 g,  0.0216 mol) dissolved i n  a 1 .5  l i t e rs  of CH2C12 w a s  placed i n  a 

th ree  l i t e r  three-neck f l a sk  f i t t e d  with a mechanical s t i r r e r  and a n i t ro -  

gen i n l e t  tube and cooled t o  0'. Collins reagent,3 Cr03*2 Py (31.6 g,  0.122 

m o l ) ,  w a s  added a l l  at once t o  the  above solut ion and t h e  react ion m i x t u r e  

was s t i r r e d  a t  0' f o r  1 . 5  h r s .  under nitrogen. Powdered NaHS04*H20 (67 g)  

was added a l l  a t  once, and t h e  s t i r r i n g  w a s  continued at 0' f o r  25 mins. 

The react ion mixture w a s  decanted i n t o  a separatory funnel and the  react ion 

vessel  The organic solut ions were com- 

bined and washed consecutively with two 800 ml portions of a 10% H C 1  solu- 

t i o n ,  800 m l  of a 10% NaHC03 solution and 100 ml of water. 

chloride solution w a s  dr ied (&SO4), f i l t e r e d ,  and concentrated on a ro t a to ry  

evaporator t o  afford 4.6 g of crude ester-aldehyde 111, NMR ( C C 1 4 )  6 9.68 

( t ,  J=2.3 Hz, l H ) ,  4.32 ( t ,  2H), 3.61 ( s ,  3 H ) ,  2.80 and 2.83 ( t r i p l e t s ,  2H), 

2.05-2.48 ( m ,  4 H )  and 1.05-1.95 ( m y  6 H ) ;  i r  (nea t )  1735 (broad) ,  cm . The 

aldehyde w a s  not characterized fu r the r  but subjected d i r e c t l y  t o  the  Wads- 

worth-Enmons reaction. 

w a s  washed with addi t ional  CH2C12. 

The methylene 

-1 

Methyl 8,12-seco-ll-deoxy-2,3-dinor-15-oxo-l0-oxa-PGE, ( IV) . - A three-neck 
~~ 

f l a sk  f i t t e d  with an addition funnel, nitrogen i n l e t  tube,  magnetic stir- 

r ing bar ,  and serum cap w a s  flamed and deaerated with nitrogen. Dimethyl- 

(2-oxoheptyl)-phosphonate (2.9 g, 0.0130 mol) dissolved i n  60 ml of dry THF 

was placed i n  the reaction vessel  under nitrogen and cooled t o  0'. 

ane solution of 2.29 M "-BuLi (6.27 ml, 0.01435 mol) w a s  added with a syringe 

and the  reaction was allowed t o  stir a t  0' fo r  20 mins. 

I11 (3.0 g,  0.01303 mol) dissolved i n  30 ml of dry THF, was added t o  t h e  

reaction a l l  a t  once a t  0' and the r e su l t i ng  mixture w a s  allowed t o  stir a t  

A hex- 

The ester-aldehyde 
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0' fo r  4 .5  hrs .  

residue was dissolved i n  200 m l  of CH2C12. 

w a s  extracted with 100 m l  of water, dr ied (MgS04) f i l t e r e d ,  and concentrated 

on a rotatory evaporatory t o  afford an o i l .  The o i l  was chromatographed on 

s i l i c a  g e l  G and eluted with ether-hexane solutions t o  y i e ld  2.9 g (67%) of 

t he  enone IVY NMR ( C C 1 4 )  6 6.81 and 6.53 ( t r i p l e t s ,  lH, J12-13=6.8 H z ,  

J13-14=16.5 Hz), 6.04 ( d ,  l H ,  J13-14=16.5 H z ) ,  4 .14 ( t ,  2H), 3.60 ( s ,  3H), 

2.09-2.95 ( m ,  8 H ) ,  1.15-1.95 (my 12H) and 0.89 ( t ,  d i s to r t ed ,  3H); i r  (nea t )  

1750, 1700, 1680 and 1640 em-'. 

- Anal. Ca1cd:for C18H3005: C ,  66.23; H ,  9.26. Found: C,  66.37; H ,  9.1'7. 

The solvent w a s  removed on a rotatory evaporator and the  

The methylene chloride solut ion 

Methyl 8,l2-seco-ll-deoxy-2,3-dinor-lO-oxa-PGE, (V).- A three-neck f l a sk  

f i t t e d  with two addition funnels, a magnetic s t i r r i n g  bar and a nitrogen 

i n l e t  tube was flamed and deaerated with nitrogen. 

moll was placed i n  the react ion vessel  and the  vessel  w a s  cooled i n  CC14- 

D r y  Ice.  Dry methanol was  added t o  obtain a clear  methanolic-NaBH4 solu- 

t i on .  The enone IV (1.2 g ,  0.00368 mol) dissolved i n  30 m l  of dry methanol 

w a s  added dropwise over 10  min. and the  r e su l t i ng  mixture w a s  s t i r r e d  for  

3.5 hrs .  a t  -23'. 

mixture (250 m l  of  e ther  and 250 m l  o f  a saturated NaCl solut ion) .  

ganic layer  was separated and t h e  aqueous solut ion was extracted with two 

250 m l  portions of e ther .  The ether  ex t r ac t s  were combined and washed with 

200 m l  o f  H20. The ether  solution was dried (&SO ) ,  f i l t e r e d ,  and concen- 

t r a t e d  on a ro t a to ry  evaporatory t o  afford an o i l .  

graphed on s i l i c a  g e l  G and eluted with ether-hexane solutions t o  y i e l d  

1.1 g (91%) of t he  ester-alcohol V Y 4  NMR (CCl4) 6 5.33-5.69 (my 2H), 4.07 

( t)  and 3.75-4.25 (m)  [3 ] ,  3.63 ( s ,  3H), 2.84 (s, broad, lH), 1.95-2.53 

(my 6 H ) ,  1.18-1.92 ( m )  and 0.92 ( t )  [17H]; ir (nea t )  3500 (broad) and 1725 

NaBH4 (0.280 g ,  0.00736 

The react ion mixture was poured i n t o  an aqueous NaC1-Et20 

The or- 

.4 
The o i l  was chromato- 

-1 c m .  
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