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SYNTHES1S OF 10,10-DIMETHYLPROSTAGLANDINSl
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We wish to report the total synthesis of the lO,lO-dimethyl-PGFla, PGFlB

and ll-epi-PGF methylesters and their Cls-epimers, by a route in which all

18
isomers are obtained from a common intermediate.

Reaction of 2,2-dimethyl-1,3-cyclopentanedione ;2 with ethyl diethoxy-
phosphinylformate3 and NaH afforded B-keto ester 2 [bp. 69-71°/0.05 mm; ir
1750, 1725, 1660 and 1620; m/e 198 (M)]4. Treatment with KOH in aqueous
ethanol5 produced potassium salt 3 [ir 1730, 1650]. Reaction of 3 with methyl
7-bromocheptanocate in dry DMSO provided diester 4 [ir 1740, 1725; nmr 3.30
(4,3 = 19, ring CHCO), 2.70 (4,3 = 19, ring CHCO)] besides some O-alkylated
product [ir 1740, 1710 and 1620; nmr 3.26 (s, C = ccgzco)]. Treatment of 4
with boiling 10% sulfuric acid for 16 h gave carboxylic acid 5 [mp. 45-460;
ir 3600-2500, 1760 and 1720; nmr 9.0 (s, COOH), 2.25 (t, J = 7, C§2COOH, 1.13
(s, C§3), 1.10 (s, C§3)], which was converted to ethyl ester 6 [bp. 140—1440/
0.01 mm; ir 1755, 1720; m/e 282 (M)] with diazoethane. Reaction of 6 with
ethyl diethoxyphosphinylformate and NaH yielded B-keto ester 7 ([30% from 1;
bp- 160-164°/0.01 mm; ir 1740, 1720, 1660 and 1620; m/e 354 M.

Catalytic hydrogenation of 7 over Pto2 in ethanol produced a mixture of
alcohols 8 and 9, separable by column chromatography. These compounds are as-

sumed to possess a relative trans configuration at C86 and C because of the

12
easily enolisable B-keto ester7 in 7. The relative configuration at C,, and

8.9, only 9 showed a concentration-

C12 was confirmed by ir dilution experiments
independent behaviour in the OH-region. Reduction of 8 with sodium borohydride

in ethanol gave 10 and 11, while 12 and 1310 were obtained from 9. The diols

20945



2946 No. 34

] R 1) Br{CH,){COOMe
1)EtOC P(OEL), COOEt  2) HO"
2) KOH 3) CHN,
0
A 2 R=H
3 R=K
QR C (CH,)COOEL
(CHACOOR" EtOC P(OEL), 2 Hp [ PtO;
COOEL
4 R=COOEt,R'=Me 7
5 R=R'zH
6 R=H,R'=Et
+{CH,)gCOOEL #CH2(COOEY
+
§ COOEt COOEt
OH
o"i 8 lS.
R R R e
’{e zr\(CHZ)GCOOEt & < {CH,JgCOOEL
3 ; “COOEt
Gy COOEt i
10 Ry=H, Ry=OH 12 Ry=H ,R=OH
11 R,zOH,R,=H 13 R,=OH R,z H
OR
L (CH,)eCOOK % JCHYeCO0Me
: “~COOCEt ; SR’
OTHP OR
14 15 R=THP ,R'=CHOH
16 R=THP ,R=CHO -
17 R=THP R M
0 Y

18 R=H ,R':WCJ“M
OH

B R:H Rz Ch
\&\Cg‘



No. 34 2947

could be separated by column chromatography. Reaction of both cis-1,3-diols
10 and 13 with p-nitrobenzaldehyde and a catalytic amount of p-toluenesulfonic
acid, forming cyclic benzylidene derivatives, established the Cg-Cll configu-
ration 11’12.

Conversion of diol 10 to the bis-tetrahydropyranyl ether followed by
selective hydrolysis13 of the less hindered ester function with one equivalent
of potassium hydroxide in aqueous ethanol gave the mono ester 1l4.' Reduction
of the ester function in 14 with lithium borohydride in diglyme at 100°
subsequent methylation of the carboxylate with methyl iodide in HMPT14 af-
forded alcohol 15 [ir 3500, 1720; nmr 3.64 (s, COOC§3), 2.28 (¢, J =17,
CEZCOOMe)]. Moffatt oxidation of 15 with l-cyclohexyl-3-(2-morpholinoethyl)-
carbodiimide metho-p—toluenesulfonate9 gave aldehyde 16. The remaining steps
in the synthesis were completed by established proceduresls. Reaction with
the sodium derivative of dimethyl 2-oxoheptylphosphonate and subsequent re-
duction of the resulting enone 17 [ir 1720, 1690, 1660 and 1620; nmr 6.75
(m, 213)’ 6.13 (m, §14)] with zinc borohydride, followed by hydrolysis of
the tetrahydropyranyl ethers with acetic acid in aqueous tetrahydrofuran
gave a mixture of C, -epimers 18 [14% from 10; R, = 0.31 (Sioz, ethyl ace-

tate); m/e 380 (M-18)] and 19 [14% from 10; R_. = 0.43; m/e 380] which were

£
separated by column chromatography. Compound 18 is assumed to possess "natu-
ral” stereochemistry at C15 by analogy with the chromatographic behaviour of
esters of the natural prostaglandins.

The Cll and C9, C11 epimeric prostaglandins were prepared via the same

route starting from 11 and 13: 20 [13% from 11; R. = 0.26; m/e 380], 21 [13%

£
from 11; Rf = 0.37; m/e 380], 22 [8% from 13; Rf = 0.32; mp. 71-729; m/e 380],
23 [7% from 13; R, = 0.37; mp. 90-91% m/e 380] 0.
OH
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