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ORGANIC PREPARATIONS AND PROCEDURES INT. 9 (4) , 159-164 (1977) 

PREPARATION OF AN 8-AZAPROSTAGLANDIN SYNTHON 

1 P. A. Zoretic”, B. Branchaud and N. D. Sinha 

Department of Chemistry 
Southeastern Massachusetts University 
North Dartmouth, Massachusetts 02747 

Recently the syntheses of prostaglandin analogs containing a nitrogen 

heteroatom in the cyclopentanone portion of  the prostaglandin molecule, 

such as [8, 12-diaza , 8-aza3, g-aza4, 10-aza and 12-aza ] of the ll-des- 

oxy-PGE1 and E 

acid secretion, stimulate digestive tract motility, induce parturition and 

act as antihypertensives. During the past four years, we have been in- 

volved in the synthesis of azaprostaglandins and recently reported3 the 

2 5 6 

series have been reported. These analogs inhibit gastric 2 
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ZORETIC, BRANCHAUD AND SINHA 

synthesis of ll-desoxy-13,14-dihydro-8-aza-PGE1 and the utilization of the 

oxazolidines VI as a key intermediate in the synthesis of ll-desoxy-8-aza- 

PGEl and E2. 

At the completion of our  work involving an alternative synthetic route 

to the synthon V, Muchowski and Bollinger3 and DeKoning and co-workers3 re- 

ported an analogous approach toward these goals. Herein we would like to 

report our results in the synthesis of V. 

Alkylation of the sodium salt of methyl pyroglutamate I with methyl 7- 

bromoheptanoate in refluxing THF and subsequent chromatography on silica 

gel G and elution with ether-hexane and methanol-ether solutions afforded 

a 66% yield of the diester 11. 

ous methanolic-sodium hydroxide solution gave the acid I11 in 9656 yield. 

The more hindered ester in I11 is presumably hydrolyzed due to the induc- 

tive effect of the lactam moiety. 

Hydrolysis of the diester I1 with an aque- 

Reduction of the acid I11 with BH in THF at Oo afforded a 75% yield 3 
7 of the alcohol IV, mp. 52-53O. 

in methylene chloride at -23' for 2.5 hrs. followed by stirring with pow- 

dered sodium bisulfate monohydrate at -23' filtration through washed celite 

and evaporation afforded a 51% yield of the desired ester aldehyde V. 

aldehyde V proved to be stable, if chromatographed immediately on silica 

gel G and stored at -5'. 

ll-desoxy-8-aza-PGE1 and ll-desoxy-15-epi-8-aza-PGE1. 

Reaction of IV with excess Collins reagent 

The 

This aldehyde has previously been converted3 to 

EXPERIMENTAL 

Methyl-7 [l'-( 2'-pyrrolidinyl-5'-carbomethoxy) 1-heptanoate (11) .- A 50% 

suspension of sodium hydride in mineral oil (3.50 g, 0.073 m o l )  was sus- 

pended in 100 m l  of dry THF under N2 in a 250 m l  flask. 

suspension, d,l-methyl pyroglutamate I (10.4 g, 0.073 mol) dissolved in 30 

To this stirring 
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PREPARATION OF AN 8-AZAPROSTAGLANDIN SYNTHON 

m l  of THF was added dropwise over a 10 min. period. The addition funnel 

was then rinsed with 20 m l  of THF and the  reaction was allowed t o  st ir  at 

room temperature for an additional 50 min. Methyl 7-bromoheptanoate (16.2 

g, 0.073 moll dissolved i n  30 ml of dry THF w a s  added dropwise over a 10  

min. period and the addition funnel was then rinsed with 20 ml of THF. 

r e su l t i ng  reaction mixture was refluxed for 90 hrs. 

mixture t o  cool t o  room temperature, THF was removed on a rotary evaporator. 

The r e su l t i ng  heterogeneous mixture was poured i n t o  a 2% N a H C 0 3  solution 

(150 m l )  and was extracted with three 300 ml portions of ether .  

eal  extracts  were combined, dried over anhydrous magnesium su l f a t e ,  f i l t e r e d .  

Concentration of t he  e thereal  solution with a rotary evaporator afforded 

19.8 g of an o i l .  

and elut ion with ether-hexane solutions and methanol-ether solutions afford- 

ed13.7 g (66%) o f  t he  d i e s t e r  11, bp. 162O (0.09 mm); NMFi (CDC13)  6 4.10- 

4.32 ( m ,  1 H ) ;  3.63 (9, 3H, 1-carbomethoxy); 3.76 (s,  3H, 5-carbomethoxy); 

1.90-3.55 and 1.0-1.80 (mult iplets ,  1 6 H ) ;  i r  (nea t )  1695, 1745 em-'. 

- Anal. Calcd for C14H23N05: 

The 

After allowing the 

The ether- 

The o i l  (19.8 g)  was  chromatograpbed on s i l i c a  gel  G 

C ,  58.93; H ,  8.12; N ,  4.91. 

Found: C,  58.55; H ,  7.96; N ,  4.75. 

Methyl-7 [1'-(2'-pyrrolidinyl-5'-cssboxy) I-heptanoate (111) .- The di ester I1 

(11.1 g, 0.039 mol) w a s  dissolved i n  an aqueous methanolic-sodium hydrox- 

ide solut ion (78 m l  of MeOH and 77.6 m l  of 0.5N NaOH) and refluxed fo r  4 

hrs. The reaction was allowed t o  cool t o  room temperature and the  solvent 

w a s  removed on a rotary evaporator. The r e su l t i ng  o i l  was dissolved i n  50 

ml of water and extracted with two 75 m l  portions of CH2C12. 

chloride extracts  contained a negligible amount of d ies t e r .  

The methylene 

The aqueous solution was acidif ied with conc. HC1 and extracted with 

two 75 ml portions of CH2C12. 

bined, dried over anhydrous magnesium su l f a t e ,  f i l t e r e d ,  and concentration 

The methylene chloride extracts  were com- 
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ZORETIC, BRANCHAUD AID SINHA 

of t h e  methylene ch lor ide  so lu t ion  on a ro t a ry  evaporator y ie lded  an o i l  

which w a s  pumped dry a t  0.05 mm a t  TO' ,  t o  a f fo rd  10.1 g (96%) of t h e  e s t e r  

ac id  111: 

carbomethoxy); 1.95-3.52 and 0.98-1.80 (mul t ip l e t s ,  1 6 ~ ) .  TLC ana lys i s  

( 5 %  MeOH-Et20) ind ica ted  a s ing le  component and t h e  crude ac id  111 was sub- 

j ec t ed  d i r e c t l y  t o  diborane reduction. 

Methyl-7[ 1'-( 2'-pyrrolidinyl-5'-hydroxymethyl) 1-heptanoate ( I V )  .- The e s t e r  

ac id  I11 (7 .0  g, 0.026 mol)  was  dissolved i n  13 m l  of dry THF and placed 

i n  a 3-neck 100 ml f l a s k  f i t t e d  with a nitrogen i n l e t  tube ,  an addi t ion  

funnel and magnetic s t i r r i n g  bar .  The so lu t ion  was placed under N 2  and 

cooled t o  0' with an i c e  ba th  and 0.937M BH 

added dropwise over a 40 min. period. 

s t i r  a t  0' f o r  an add i t iona l  hour. 

ous sodium bicarbonate so lu t ion  (125 ml H20 and 75 m l  of 10% NaHCe3) t o  

des t roy  t h e  excess diborane and the  r e s u l t i n g  mixture was ex t rac ted  with 

t h r e e  200 m l  por t ions  of CHC13.  The chloroform e x t r a c t s  were combined, 

washed with H 0 and dr ied .  Concentration of  t h e  chloroform so lu t ion  on 

a ro t a ry  evaporator y ie lded  an o i l  which s o l i d i f i e d  on cooling t o  a f ford  

5.0 g (75%) of t h e  e s t e r  alcohol I V Y  mp. 52-53' (ether-hexane);  NMR ( C D C 1 3 )  

6 4.69 ( s ,  broad, 1 H ) ;  3.62 ( s ) ,  2.50-3.85 (a) [8H]; 1.05-2.45 ( m )  [14H]; 

i r  ( C C 1 4 )  3350 (b road) ,  1748, 1675 em-'. 

Anal. Calcd f o r  Cl3HZ3Ne4: 

Found: 

NMR ( C D C 1 3 )  6 11.40 ( s ,  1 H ) ;  4.10-4.35 (my 1 H ) ;  3.65 (s, 3H, 1- 

i n  THF (37 ml, 0.035 mol) was 

The r eac t ion  mixture was allowed t o  

3 

The r eac t ion  was poured i n t o  an aque- 

2 

C ,  60.68; H ,  9.01; N ,  5 .44 .  

C ,  60.73; H ,  9.13; N ,  5.40. 

8 
Methyl-T[l'- ( 2  '-pyrrolidinyl-5'-carboxaldehyde ) 1-heptanoate ( v )  . - Pur i f ied  

and d r i ed  c e l i t e  (33 g )  w a s  placed i n  a 3-neck f l a sk  f i t t e d  with a mechan- 

i c a l  stirrer, addi t ion  funnel and n i t rogen  i n l e t  tube.  Collins reagent 

(16.5 g, 0.064 mol) dissolved i n  165 ml of dry CH2C12 was added t o  t h e  re -  

ac t ion  vesse l  under N and cooled t o  -23'. The e s t e r  alcohol I V  ( 1 . 4  g ,  
2 
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PREPARATION OF AN 8-AZAPROSTAGLANDIN SYNTHON 

0.0054 mol) dissolved i n  50 ml of CH2C12 W a s  added a l l  at once and t h e  re- 

ac t ion  w a s  allowed t o  stir a t  -23' f o r  45 min. with in t e rmi t t en t  scraping 

and washing of t h e  s o l i d s  on t h e  s ide  o f '  t h e  f l a s k  with CH2C12. 

a c t ion  w a s  f i l t e r e d  through a l aye r  of anhydrous magnesium s u l f a t e  i n  a 

sc in t e red  g l a s s  funnel with suc t ion .  The s o l i d  cake was mixed with a 

spa tu l a  and washed with 2.5 1 of dry CH2C12. The methylene ch lor ide  f i l -  

trates were combined and concentration of t h e  CH2C12 so lu t ion  on a ro t a ry  

evaporator y ie lded  1 .5  g of an o i l .  

l y  with a s i l i c a  g e l  G and e lu t ion  wi th  methanol-ether so lu t ions  afforded 

TOO m l  (51%) of pure e s t e r  aldehyde V:  NMR ( C C 1 4 )  6 9.54 ( d ,  1H); 3.75- 

4.15 ( m ) ,  3.60 ( s )  and 2.55-3.50 ( m )  [6H]; 1.90-2.50 (broad peak) and 1.0- 

2.8 (broad peak) [ 8 H ] ;  i r  ( n e a t )  2860, 2715, 1740 and 1730 (saw too th )  and 

1670 crn-l. The aldehyde proved t o  be r e l a t i v e l y  s t a b l e  i f  chromatographed 

immediately and s tored  i n  a f r eeze r  a t  -5'. 

spot ,  however, a f t e r  Kugelrohr d i s t i l l a t i o n  200' (0.08 mm),  t l c  ana lys i s  

ind ica ted  a less polar  t o p  spot (Q20%) present i n  d i s t i l l e d  V. 

hyde3 was the re fo re  used d i r e c t l y ,  a f t e r  column chromatography, i n  the  

Wadsworth W o n s  reac t ion .  

The re- 

The o i l  w a s  chromatographed immediate- 

TLC ana lys i s  showed V as one 

The alde- 
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