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One of the most reliable and attractive methods for synthesis of 

natural prostaglandins (PGs) and their analogues is the two component 

coupling process via conjugate addition, which is classified into two 

possible routes shown in eq 1 and 2.2 Recently we have developed highly 
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practical methods to prepare all chiral key intermediates used in eq 1 and 2, 

enones 1 and 2, 3 1. e. and the w side-chain unit 3. 
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Thus, the two component 

coupling has now become industrially viable. 
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process Continued from our 

recent synthesis of PGE, and PGE2 by using eq 1 and/or eq 2, 
3 

we have 

selected PGE3 and 5,6-dihydro PGE3 as next targets. PGE3 is distinguished 

from PGE2 by an additional cis-double bond between c-17 and C-18. The 

presence of this double bond seems to make its synthesis more difficult. 
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5,6-Dihdro PGE3 was isolated from ram seminal vesicles ‘recently and was 

shown to be 14 times less active uterine stimulant than PGB,, while it 

retains a similar potency in inhibition of platelet aggregation to that of 

PGE,.7 Because of this unique physiological activity, an efficient SUPPlY 

of 5,6-dihydro PGE3 by chemical synthesis is desirable 'for its clinical 

investigations. 

. We herein report synthesis of PGE3 and 5,6-dihydro PGE 3 according to eq 2. 

The preparation of the common w side-chain unit 4 was carried out according 

to the procedure shown in Scheme I. Starting with (E)-3-trimethylsilyl-2- 

propenal (51, the compound 6 was prepared in 96% yield by propargylation 

followed by protection of the hydroxyl group as the ethoxyethyl ether. 
8 

Reaction of lithium anion of 6 with EtBr afforded 7 in 70% yield. Hydrolysis 

of 7 with 3N HCl in MeOH-H20 and cis-reduction using Lindlar catalyst 

furnished 8 in 86% yield. The kinetic resolution of 8 by the Sharpless 

procedure using TBHP, Ti(O-i-Pr) 4, and L-(+)-DIPT gave (RI-8 (,99% ee) in 48% 

yield and 9 (,99% ee) in 44% yield. 9,lO After separation of (RI-8 and 9 by 

chromatography on silica gel, 9 was converted into 4 in 73% yield by 

silylation, followed by' the reaction with Bu3SnLi. Similarly, (R)-8 was 

converted into 4 in 53% overall yield via the epoxy alcohol 10 by epoxidation 

followed by inversion of the hydroxyl group using the Mitsunobu procedure. 4a 
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"(a) BrCH2CZCH. Zn powder, TiC14 (cat.), THF: (b) H2C=CHOEt. PPTS (cat.). CH2C12: 

(c) n-BuLi. EtBr, THF; (d) PPTS (cat.), MeOH: (e) Hp (1 atm). Lindlar catalyst. 

MeOH; (f) L-(+)-OIPT. Ti(O-i-Pr)4. TBHP. CH2C12: (g) D:(-)-DIPT. Ti(O-i-Pr)q. TBHP. 

CH$l;: (h) Et02CN=NC02Et. p-02N-PhC02H. PPh3. THF; (i) 1N NaOH, THF-H20: (j) 

t-BuMe2SiCi. imidazole. DMF; (k) E-Bu3SnH. LOA. THF. 

With the o side-chain unit 4 in hand we carried out the synthesis of 

(-)-PGE3 and 5,6-dihydro PGE3 (Scheme II). The enone 12" ([e1,25 -46.G" (c 

1.03, CHC13))'was prepared in 88% yield by the reaction of the enone ,,3,12 

(1.1 eguiv) with the higher ordered cyano mixed cuprate prepared from 



)Li13 (1 the vinyllithium derived from 4 and (2-thienyl)Cu(CN 

-18 OC to 0 OC, 1 h). The enone 12 reacted with the 

derived from (Z)-LiCH=CH(CH2)4OEE (1.3 equiv, EE 

higher 

-2 equiv) (THF, 

ordered cuprate 

= ethoxy ethyl) and 

(2_thienyl)Cu(CN)Li (1.5 equiv) in THF-Et20-pentane at -78 OC to 0 OC for lh 

to give the 1,4-addition product13 in 80% yield. The compound $3 was 

converted OC (recrystallized from 
[clD24 _50t;:o :c'-~"~~,(~~F~~':I~56as [clD24 _48.90 (c ,.2, hexane;;tp;;; 

THF)) 
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following sequence: (1 

(2) Jones reagent (2.6 

HF, CH3CN, room temp., 

thus obtained were in 

way, 5,6-dihydro PGE3 ( 

PPTS (cat.), i-PrOH-Et20, room temp., 5 h, 86% yield; 

equiv), acetone-Et20, 0 OC, 30 min, 79% yield;(3) aq. 

40 min, 78% yield. The spectroscopic data of (-)-PGE3 

good agreement with the reported one. 
14 

In a similar 

[CX]~~~ -50.6O (c 0.83, THF), mp 60.0-61.0 (recrys tal- 

the 

)Li. 

the 

lized from hexane-Et20)) was obtained in 54% overall yield from 12 and 

higher ordered cuprate derived from ClMg(CH2)60EE and (2-thienyl)Cu(CN 

The spectral data of 5,6-dihydro PGE3 thus synthesized supported 

structure. 
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e L R'= CH20H 

91% R'= C02H 

"(a) c-BuLi then (2_Thienyl)Cu(CN)Li, THF. -78 "C; (b) (Z)-ICH=CH(CH2)40EE, &-BuLi, 

Et20 then (2_Thienyl)Cu(CN)Li. THF. -78 "C to 0 "C: (c) C1Mg(CH2)60EE, (2-Thienyl)Cu- 

(CN)Li. THF. -78 "C to 0 "C; (d) PPTS (cat.). I-PrOH-Et20. room temp., 4-5 h; (e) 

Jones reagent, acetone-Et20. 0 "C, 20-30 min: (f) aq. HF. CH3CN, room temp., 40 min. 

e L R'= CH20H 

79% R'= C02H 
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