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SYNTHESIS OF (f)-5.6.7~TBINOR-4.8-INTER-m-PEENYLEXE PGIzl) 

Kiyotaka Ohno', Hisao Nishiyama2). Hiroshi Nagase. 
Kazuhisa Matsumoto and Mamoru Ishlkawa, 

Basic Research Laboratories, Toray Industries, Inc., 
1111 Tebiro. Kamakura, Kanagawa, 248 Japan 

Abstract: A stable and potent analog of prostacyclin, the titled compound. 
and its derlvative were synthesized from readily available 1.4-dibromocyclo- 
pentene via 5-(4-tetrahydropyranyloxybutyl)cyclopenta[blbenzofuran 7. 

Prostacyclin (PG12, 1) has potent biological activities such as inhlbi- 
tion of platelet aggregation and vasodilation3). The activities of PG12 

are attractive for remedy of some diseases in circulatory system. However, 

the clinical applications of the compound have been limited to parenteral 
administration owing to the chemical instability due to a labile enol ether 
linkage. PG12 1 is rapidly hydrolyzed even under neutral condition to give 
6-oxo-PGFI, which has little biological activity. Therefore, extensive 

efforts have been made to synthesize stable and potent analogs4). One 
reasonable approaches to improve the instability of PG12 is to replace the 

enol ether linkage by a substituted phenoxy group. In this communication, 

we wish to report synthesis of two stable and potent analogs, the titled 
compound 2 (X=trans CH=CH) and its acetylenic derivative 3 (X= C-C). 

F CooH - COOH 

mPhenylenePGI, 

Substitution of readily available cis-1,4-dibromocyclopent-2-ene 45) 

with potassium 2.6-dibromophenoxide in the presence of 2.0 molar% of 18- 

crown-6 in DMR afforded cis-1,4-bis(2.8-dibromophenoxy)cyclopent-2-ene 5 

(75%). Metalation of the bromide 5 with 1.5 equivalents of n-butyllithium 

at -78 OC in anhydrous THF followed by cyclization at -10 OC gave 

5-bromo-3H-cyclopenta[b]benzofuran 6 (46%). Lithiation of the resulting 

bromide 6 with 1.0 equivalents of n-butyllithium at -78 OC and subsequent 
alkylation with 4-iodobutyl tetrahydropyranyl ether gave a key intermediate, 

5-(4-tetrahydropyranyloxybutyl)cyclopenta[blbenzofuran derivative 7 (88%). 
Stereoselective hydroxybromination of the cyclopenta[blbenzofuran 7 

with NBS in DMSO-water-THF at 0 OC followed by cyclization with K2CO3 in 
methanol afforded syn-epoxide 8 (45% overall from 7). In the hydroxybromi- 

nation, desired bromohydrin 8a was obtained as a major product (50%) along 

with small amounts of undesired 8b and 8c. The stereoselectivity (8a:8b+8c 
= ca.5:l) is considered to be due to a predominant attack of a bromonium 
cation from less hindered b-side of 7'1. Addition of 1,3-bls(methylthio)- 
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propenyllithium') to the epoxide 8 gave a mixture of 9a and 9b (1:1)8), 
which were separated by column chromatography (silica gel) to afford pure 

compound 9a. 
CaCOS7) 

The resultant thioenol ether 9a was hydrolyzed with HgC12- 
afforded enal derivative 10a (51%). 
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The titled compound 2 (X=trans CH=CH) was synthesized from the aldehyde 

10a by the following sequences: (a) addition of n-pentyl lithium in anhy- 

drous THF and separation of stereoisomers (lla: 45% and llb: 30%)'), (h) 
Acetylation of lla with Ac20 in pyridine (12: 93%). (c) hydrolysis of THP 

ether with O.lN HCl in MeCN/THF (13: 74%:). (d) oxidation with pyridinium 
dichromate in anhydrous DMF "1 (14: 88%), and (e) deacetylation with 1N NaOH 
(2: 97%)11). 

An intermediate for synthesis of the acetylenic compound 3 (X= C-C), 
epoxy ester I5, was synthesized from the key intermediate 7 as follows: (a) 
hydrolysis .of THP ether with HCl (61%), (b) oxidation with pyridinium di- 
chromate and q ethylation with diazomethane (46%), and (cl treatments with 
NBS/DMSO-water and then K2CO3 (62%) 

For an elongation of w-side chain, 3-t-butoxy-1-propyne was prepared 
by coupling reaction of hexanal and magnesium acetylide 12) followed by 
protection hydroxyl group with isobutylene13). Metalation of the acetylene 
of 3-t-butoxy-1-propyne with n-butyllithium in toluene at 0 OC and then with 
ethyl methoxy aluminum chloride at 0 OC led to aluminum acetylide 1614), 
which was coupled with the epoxide 15 at an ambient temperature to give 
alcohol 17a and its regioisomer 17b (32% and 28%. respectively)15). The 
alcohol 17a was deprotected with trifluoroacetic acld13) and then with 1N 
NaOH to afford the acetylenic derivative 3 (X= C-C: 40% from 17a)16). In 
the case of the acetylenic derivative, stereoisomers of the hydroxyl group 
in w-side chain were not separable on chromatography17)181. 

The compounds exhibited potent Inhibitory effects on human platelet 
aggregation induced by ADPl'). 
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