TETRAHEDRON
LETTERS

Pergamon Tetrahedron Letters 41 (2000) 3619-3622

A general synthesis of Z-terpenoic acids

Dominique Cahard, Malika Mammeri, Jean-Marie Pokriand Lucette Duhamel

Université de Rouen, Institut de Recherche en Chimie Organique Fine (IRCOF) associé au CNRS,
F-76821 Mont Saint-Aignan Cedex, France

Received 7 February 2000; accepted 16 March 2000

Abstract

A three-step synthesis ofZ2, (4E)-polyenic acids is described. Condensation of aldehydesith potassium
prenal enolate led to dihydropyrand@swhich were oxidized into dihydropyronés precursors of (2), (4E)-
polyenic acidss. The procedure was applied to a synthesis otik3etinoic acids from -ionylidene acetalde-
hydes. © 2000 Elsevier Science Ltd. All rights reserved.
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We reported that lithium or potassium prenal enol&egact with aldehydeg yielding to cyclic
adducts3 by a ; 1,4-addition and a subsequent intramolecular attack of the alkoxide on the carbonyl
group-3 Hydroxydihydropyrane8 were easily transformed into polyen@swith a predominant (2)
(kinetic product} or (2E) (thermodynamic product)® configuration, according to the experimental con-
ditions. In this note, we report a synthesis of)2(4E)-dienic acids6 via oxidation of dihydropyranols
3 followed by ring-opening of the resulting dihydropyroregScheme 1).

We prepared dihydropyrano& by condensation of aldehyddswith potassium dienolatg easily
obtained by reaction of potassiuert-butoxide with the trimethylsilyl enol ether of prerfaf

The oxidation of dihydropyranoBwas performed using two procedures, either Jones’ rea(@rids
in acidic medium, method A) or Corey’s reageiPCC, method B§. Finally, dihydropyrone$ were
transformed into (2), (4E)-dienic acids6 by means ot-BuOK according to the procedure described
by Cainelli and Cardilld-'° Acids 6a§ were isolated as single stereoisomers as evidenced by NMR
analyses. Results are reported in Table 1.

We applied this method to a synthesis ofdi8+etinoic acidk (Scheme 2) used in dermatology and
for the treatment of some cancéfsAs the starting -ionylidene acetaldehydék was constituted by
(2E) and (Z) isomers ((E)/(22)=70/30), a mixture of @rans 13-<cis-and 9¢is, 13-Cis-retinoic acidk
was obtained?13
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Table 1
5 6
R 3 yield % (3 — 5) (mp°C) yield % (5 — 6 ) (mp°C)
yield % (1 —-3)
A B
X X=H(a) 86 98 71 (61)° 63 (154
| p-Me (b) 65 83 (96-97) 83 (180)
/ = p-F(c) 76 95 (89-91) 50 (160-162)
p-Cl(d) 75 94 90 (85-86) 59 (212-214)
p-Br(e) 76 94 97 (78-79) 51 (172-175)
0-NO, (f) 75 94 (106-108) 65 (208-210)
AN
| 84 98 71 (195-197)
N/ (9)
@\(h) 86 73 77 139-140
0 /\ ( - )
N
P(R/ 2 63 90 75 (188-190)
I
N S 58 52 79 (208)
(j)
A
66 90 65 (92)* 89°

a) Method A : CrO,/H,SO,/acetone ; Method B : PCC/CH,Cl, or CH,CI-CH,CL. b) (lit : 60-61°C) ref 14.
c) (lit: 153°C) ref 13c. d) (lit: 93.5-95°C) for 5k obtained from all trans 1k, ref 15 (see text).
e) crude oily product.
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In the literature, dihydropyrondsare classically obtained by condensation of aldehydes with lithium
or potassium dienolates prepared from senecioic acid and LBB0oOK/nBuLi®13414or from lithium
enolate of methylsenecioate in controlled conditiSre from the zinc derivative of -bromosenecioic
acidl® In some cases, the desired lactoBese contaminated by by-products.

In summary, our three-step procedure t@)(@ienic acidsé presents the advantages to give good
yields, high regio-, and stereoselectivities as well as to use very cheap reagents and mild conditions.
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HPLC analysis obk showed three signals (area ratios: 47:46:7). The first and third signals were identifié@ns, 9-3-
cis-and alltransretinoic acids (commercial samples). Thus, the second signal was attributeisfd 8-cis-retinoic acid.

We were unable to determine thdrans 13-ig/9-cis, 13<is ratio by NMR and we do not know the molecular extinction
coefficient of the three detected stereoisomers. Moreover, we observed a slight isomerization of comrirargal 3<is

acid into the altransisomer in MeOH, solvent used for HPLC analyses.
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