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Abstract: A novel, -.-__---._ _ simple procedure is described for the synthesis of prosta- 

cyclin analogues starting from the hemiacetal 1 and active methylene compounds. 

In the last decade widespread interest has developed in the construction 

of specially substituted tetrahydrofuran rings 
1 , due to their occurence in va- 

rious natural products with different biological activities. One of these inte- 

resting compounds is prostacyclin /PGI 1, 
22 

which exhibits highly potent antiagg- 

regatory and vasodilating properties . Since prostacyclin contains 3-alkylidene 

-2-oxabicyclo/3.3.0/octane structural unit, the preparation of similar systems 

have become an important task in the field of prostaglandins. Tne syntheses 

published until now usually follow two common strategies, namely the cycliza- 
3 

tion of PGFZd or its analogues , and the reaction of the hemiacetal 1 with 

appropriate phosphonates or phosphoranes 
4 . 

In this communication we report a new approacn leading to 3-alkyl-2-oxa- 

bicycle/3.3.0/octane systems. Our procedure makes advantage of the well-known 

Knoevenagel condensation5. The reaction of nemiacetal l_ with active methylene 

compounds 2 in the presence of catalyst leads to 3 in 76-92 8 yields /Scneme 1. 

Table/. 

+ 

Scheme 1. 

c\H2 

W2 

Tne versatility of the procedure is apparent from the Table, as a great 

variety of active methylene compounds provide the reaction in excellent yields. 

'The reaction can be performed with malonic acid and aceto acetic acid derivati- 

ves as well as with p-oxo-sulfones and aliphatic nitro compounds. Another 

advantage of the procedure is its simplicity, that is it can be carried out 

without any technical difficulty even on a scale of 100 mmoles. 
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'liable _--__- 

Wl _._---.-..-_-.- - ----.-- 

a. C1-l CO 
3 

0. CH3C0 

C. cop 

a. CO.pk 

e. Cop 

f. p-Cn3C6H4S02 

g. PJO 
2 

h. NO 
2 

1. 140 
2 

7. NO 
2 

VI2 procedure 
a b,C % 

~----I_--___ yield -_--- 
CH3C0 n 80 

C02U A 85 

C02ti:t D 80 

CN A 92 
7 C/O/CH2CH2C02Lt8 A 88 

C/O/CH2CH2C02ht A 90 

H B 85 

CH3 C 89 

A 76 

A 78 

----- ---- _--_- ---_ 

a/ A: 3-5 equiv of 2. in benzene in the presence of 0.5-l equiv of piperidine 

and 0.1-2 equiv of acetic acid with continuous removal of water. b: Great ex- 

cess of condensating agent without solvent in the presence of 1.1 equiv of 

piperidine at room temperature. C: 1 equiv of piperidine, 10 equiv of 2. at room 

temperature. u/ Isolated yields. cl 'The products were identified by Iri, 1 H and 
13 

C 13 Nilii spectra. 

In tne reaction, nowever, all four possible isomers of 2 can be detected 

uy TLC or MLC: analysis. Despite this disadvantage, the hnoevenagel reaction 

was applied succesfully as a key step in two independent syntneses of tne known 

Scheme 2. 
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in the first approach 1 was conaensed witn diethyl 3-0~0 adipate7 /2e/, in -- 
tne second with methyl 5-p-tosyl levulinate' /2fl under tne conditions given in 

tne 'Table. Hydrolysis of 3e led directly to 4. in 95 % yield 14 equiv of NaOH .-_ 

in water-methanol l:l, 25 OC, 4 h/. The sulfone 3f was transformed to 4 in a two -_ _. 

step sequence: reductive cleavage lo /50-60 mglml THF-II~O lO:l, 10 equiv of Al-~lc, 

50-60 OC, 3111 and ester hydrolysis furnished 4-oxo-WI1 in 79 % everall yield. 

i)ur efforts to transform 3f to 4-0~0 PG12 were unsuccesful 
11 

-_ . The problem, 

ilowever, can be solved tnrough the analogous sulfoxiie 
12 . 

Hydrolysis of 5-nitro PtiIl methyl ester l3 /%_I was accomplished witil 3 equ*\r 

of NaOH in methanol-water 1:l at room temperature overnight, then acidification 

with 1 I< HCl furnished 5-nitro PGIl as colourless oil in almost quantitative 

yield. 5-Nitro PGIl sodium salt exnitiits extremely strong vasodilating activit; 
14 

without any antiaggregatory properties . 
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15. Physical data of mixtures of isomers. Abrevations:IR:IA/film/)j /cm -% 
1 
Ii SIR; 'H l~MR/C~Xl~/:~/ppm/. 

3a: Xf:0.43/ethyl acetate/ IR:1700, 1720 C-0; 'Ii dMi2 : 5.45-5.65/m,2H,C&=Cg/ - 

3.9-4.6/m,4H,CH-01, 2.17, 2.23/s,6H,CH3CG/ 

zb: Rf:0.55/10ethy1 acetate-1 methanol/; IR:172O, 1740 C=C; 'H NPIR: 5.4-5.7 

/m,2~,Cfi=C~_i/ 3.9-4.7/m,4h,O-Cl/ 4.08, 4.03/qqr4H,0Cg2, J=14,6H2/ 2.12, 

2.17/s,3H,0CCE3 

2c: Rf:0.56/ethyl acetate/; IR: 1740 C=O;lO7O C-O-C/; 'ti til,IR: 5.4-5.7/m,2H 

CII=CH/; 3.5-4.5/m,5il,CE-0, CI$OOC2115/; 4.2, 4.3/qq,4H,J=14,0Hz,dCH2/ 

zd: Rf:0.45/ethyl acetate/; III: 2290 CiJ; 1750 C=C/ lli rQ,lR: 5.4-5.7/m,211, 

Cg=C;/ 4.1,4.2/qq,2H,J=14.2iiz,0C~2/; 3.9-4.7/m,4H,C&/ 

3e: Rf:0.35/ethyl acetate/; IR:1730, 1740 C=O/; 
1 H wilR: 5.4-5.7/m,2H,CE=C&/ 

4.12, 4.21/qq,J=14.OHz, 4ii,0Cg2/; 2.83, 2.50/tt,4il,C/O/Cli2C~2C02C2ti5/ 

zf: Rf:O.48/lethyl acetate-lacetone/; 1X:1725, 1735 C=O; 1150, 1320 sG2/ 

UV/ethanol/:Amax:230nm lo~&l.llO; 'H dMR: 7.2-7.8/m,4ii,aromatic/;5.4-5.7 

/m,2ii,C&=C~/; 3.37/s,3H,0CH3/3_8-42/m,5H,CiiS02/; 2.8-3.2/m,2H, 

C/3/Ci12 / 
1 

29: Rf:G.39/ethyl acetate/ IR:1560,1380 iJO2; Ii idbIR: 5.5-5.7/m,2hlCi_i=C~/ 

3.8-4.8/m,4H,Cg-01; 4.4-4.5/m,211,CH2HC2/ 
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