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Abstract An enantioselective synthesis and resolution of the key White intermeg)idte (

the synthesis of trisporic acids are described. Attempts to develop a synthetic route toward
the antiulcerogenic compound cass®)l oy an olefination reaction & and an alternative
sequence involving a Michael addition followed by an aldol condensation of an open sub-
strate, are also reported.

The trisporic acidsl(g, 1b, 1c), a group of fungal pheromones [1], and cassiosidg & potent anti-
ulcerogenic agent isolated fro@innamomum cassi&], constitute a small family of natural products
derived fromB-carotene.

Several synthetic routes directed to specific members of the group of trisporic acids have been
reported. More recently, however, Whital.[3] described a general convergent approach to the syn-
thesis ofla, 1b, and several related products, via a Wittig reaction of 18gth an appropriate phos-
phorane.

C02H 1 R2

la, Rj=Ry=H 2a, R=B-D-glucose 3
1b, R;=R,=0 2b, R=H
1lc, Ri=OH,R,=H

The structural features and pharmacological activity of (+)-casdipl €éxhibiting a more potent
antiulcer activity than cassiosided] itself, have also aroused the interest of synthetic organic chemists
and several valuable contributions to its synthesis have appeared in the literature in recent years [4].

In view of our interest in the application of the Michael addition-aldol condensation sequence for
the preparation of key intermediates toward the synthesis of natural products [5], we decided to study
the enantioselective synthesis3dby reaction of a suitable Michael donor and ethyl vinyl ketone. The
availability of 3 having S configuration at the quaternary carbon stereocenter would eventually allow
the preparation ota and/or1b with the natural configuration [6] and, furthermore, the coupling of
(9-3 with an appropriate phosphorane would lead to (+)-casail (
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Starting with thep-keto estedt and usingende2-B-naphthylende3-borneol as chiral auxiliary
we prepared the crystalline aldbin approximately 20% overall yield. An X-ray analysisoathowed
that the absolute configuration of the three chiral centers generated in the sequeScaRarand 4,
respectively. The dehydration 6foccurred with elimination of the chiral auxiliary as a mixture of
alkenes and simultaneous formation7ods a 3.5:1 mixture of diastereoisomerR 8% and (F8S)
respectively, in 62% yield, upon hydrolys&-3 was obtained [7].
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R=endo-2-B-naphthyl-endo-3-borneol

Reagents and conditions: a)endo-2-B-naphthyl-endo-3-borneol, DMAP, molecular sieves,
PhMe, reflux; b) Mel, TIEtO; c) Ethyl vinylketone, K2C03, MeOH, —250C; d) CuSQy, SiO,,
PhH, reflux; e) HCI, THF, H,O, reflux

In order to have a more direct access to optically a8tivee studied the resolution of its readi-
ly available racemic modification through the preparation of diastreoisometic acetals by reaction with
a chiral alcohol. We found that the acid-catalyzed treatment of (x)-3ew@R-a-naphthylexo3-bor-
neol afforded a mixture of only two diastereosiomeric acetals readily separable by column chromatog-
raphy in very good yield. Based on an exhaustivéN\MR analysis of both naphthyl borneol acetals
and chemical correlation with known bicyclic lactones, we determined that the absolute configuration
of the less and more polar diastereoisomeric acetalsS8R @8) and R 8S (9) respectively. The
X-ray analysis of9 unequivocally confirmed this configurational assignment. Finally, the acidic
hydrolisis of9 afforded §-3 in good yield with simultaneous recovering of the resolving agent [7].

(5)-3 + resolving
agent

R= exo-2-0-naphthy-exo-3-borneol
Reagents and conditions: a)exo-2-a-naphthy-exo-3-borneol, p-TsOH, PhH, reflux;
b) 6N HCI, dioxane, reflux, 100%

With (§-3 in hand, we studied its transformation into (+)-cass2t) following an approach
involving its olefination with the phosphonium bromitieé

(+)-cassiol (2b)

(5)-3 10

All our attempts to prepare0 were unsuccessful. The treatment of the corresponding bromide
with triphenylphosphine under the usual conditions led to extensive cleavage of the protecting group.
The same result was obtained using a variety of hydroxyl protecting groups and under several reaction
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conditions. In view of these difficulties we decided to apply the one-pot olefination reaction recently
reported by S. Juliat al.[8]. The 2-benzothiazolylsulfongl that was selected as the most adequate
reaction partner was prepared as shown below starting with thel2stets coupling reaction with

(x)-3 was then carefully analyzed.

on A0 3410
s f pregieNCe

a, R=R= MeZC a,R= COzEtj 14 1
1 b, R = CH,OH

Q R= CHZOMSE

Reagents and conditions: a) 6N HCI, MeOH, rt; b) CHy(CH,),CHO, TsOH, hexane, reflux;
¢) LiIALH,, Et,0, rt; d) MsCl, EiN, 0°C; e) 2-mercaptobenzothiazole, KOH, EtOH, rt; f)
ammonium molybdate, H,O, , 0°C to rt.

We have found that under the conditions described by S.etdia thetrans-alkenel5was iso-
lated by column chromatography of the crude reaction mixture after its treatment with excess of dia-
zomethane, in only 18% yield. ThE and**C NMR spectral data are in excellent agreement with the
proposed structure and stereochemistryltor

le) (0]

i) LDA, THF, -80°C, 11, 1h, 3, 1h

OH i) CH,N,. E,0 =
d COMe P
d o
-3 15

A careful analysis of the reaction mixture allowed us the identification of starting material and
products of side reactions that suggested a low reactivity of the carbonyl gdupddr these condi-
tions. All our attempts to improve the yield 1 were unsuccessful [9].

In view of the results described above, we decided to study an alternative sequence towards cas-
siol (2b), involving also a Michael addition followed by an aldol condensation off-tketo esterl6,
carrying the side chain present?b, and ethyl vinyl ketone. Interestingly, this approach, if successful,
could be potentially useful for the development of an enantioselective synth2kisTtte preparation
of 16 was carried out in good overall yield as shown below.

OHC
CHO / o

(\ . OH o o 0
=X~ oD

1 18 19 16

Reagents and conditions: a) (triphenylphosphoranylidene)acetaldehyde, PhH, reflux; b) methyl
propionate, THF, LDA, -78°C ; ¢) PDC, CH,Cl,, RT, 24h

The addition ofl6to ethyl vinyl ketone occurred smoothly to yi@d and several attempts were
carried out to induce the aldol condensatio21oFinally, we found that the treatment28 with 4%
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agueous potassium hydroxide in refluxing methanol afforded a mixt@®e(20%) and?2 (60%). The
'H and®C NMR spectral data are in excellent agreement with the proposed structizésufior22.

The structure oP2 suggested that the condensation step had occurred mainly through the alter-
native enolat@3[10]. The synthesis of a substrate in which only the enolate leading to the key inter-
mediate?1 toward2b can be formed is in progress.

(0] 0 (0]
6 2~ [ o b, + N o
16 y _ /%
9 CcCOo,M i ©
e
CO,Me O/v 2 O/%
21 22

20 21 22
Reagents and conditions: § EVK, EtOH, NaOH; b) 4% KOH (aq), MeOH, reflux, 7 h.
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