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Abstract. An efficient, asymmetric synthetic route to ¥hydroxy a,p-unsaturated ketone andfor aldehyde
equivalents is described. Thus, 3,4-dihydroxy N-methoxy-N-methyl amides are treated in a one pot process
with thionyl chloride followed by DBU to give the corresponding y-hydroxy o,B-unsaturated amides in good
yields. Based on this methodology, a short sequence leading to natural (+)-Coriolic acid is presented.

y-Hydroxy a,B-unsaturated carbonyl compounds of high enantiomeric purity are important
compounds in organic synthesis, (Figure). The chiral allylic hydroxymethine fragment can exert a
powerful stereodirecting influence in a variety of transformations such as SN2, SN?, 1,4-addition
reactions and tin-mediated radical cyclizations.! Methods for the synthesis of y-hydroxy o,p-
unsaturated esters or amides include the reaction of an a-hydroxy aldehyde with olefination
reagents,? the use of a photo-induced rearrangement of o.,p-epoxy diazomethy! ketones3 and the
reaction of methyl sulfinylacetates with aldehydes followed by enzymatic kinetic resolution4 A
related sequence to the latter has been applied to the preparation of y-hydroxy a,f-unsaturated
sulfones.5

Figure
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In view of the synthetic potential of this class of carbonyl compounds, it is desirable to
produce them efficiently and with high enantiomeric purity. The preceding communication
showed that catalytic asymmetric dihydroxylation (AD) of trans-disubstituted B,y-unsaturated
N-methoxy-N-methylamidesé affords the corresponding 3,4-diols in good yields and high
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enantiomeric purity.” As an extention of this work, we have found that when 3,4-diols of type 1 are
treated, in a one pot sequence, with thionyl chloride in the presence of Et3N, followed by DBU,8 they
afford in high yields the corresponding y-hydroxy E-c.,B-unsaturated amides 2, (Scheme I).

Scheme I
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The E-allylic alcohols of type 2 were obtained through this sequential AD-elimination
method in excellent yields (87-92%) and without any detectable racemization. The combination of
functionalities found in these chiral y-hydroxy E-o,p-unsaturated aldehyde and ketone equivalents?
coincides with those found in a variety of compounds in the leukotriene family as well as in many
natural products and important drug intermediates.10

This new methodology was used to achieve a formal synthesis of natural (+)-coriolic acid (8),
a self-defense substance against rice blast disease,!1 and an inhibitor of platelet adhesion in human
endothelium cell cultures.’2 Reported syntheses of (+)-coriolic acid have relied on resolution,3 on
sugar degradation chemistry’4 or on the AE-kinetic resolution of allylic alcohols.15

Our synthesis starts from n-heptaldehyde (3) which was converted to the E-o.,f-unsaturated
acid (E:Z 97:3) in one step using modified Knovenagel condensation conditions!6 in 61% yield,
(Scheme II). A one pot conversion of this acid to the corresponding N-methoxy-N-methylamide (4)
(92%) followed by AD (Modified-AD-mix-0™)17 afforded the (3S, 45)-dihydroxy amide (5) in 83%
yield and 94% ee. Treatment of a solution of diol (5) in dichloromethane at 0°C with thionyl
chloride in the presence of triethylamine followed by DBU gave allylic alcohol (6) in 90% yield
and 94% ee. Protection of the hydroxyl group as its tert-butyldiphenylsilyl ether (94%) followed by
DIBAL-H reduction in tetrahydrofuran gave in excellent yield the o,p-unsaturated aldehyde (7)

which is consistent with the reported data.13 Aldehyde (7) is two synthetic steps away from the
natural product according to reported literature .12-15
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HO
,Me E ,Me
CeHCHO  —22o EN N . H Q‘/WN\
sHha H"CS/\/Y OMe n | ©OMe
0 oH O
3 4 5
1«.
HO TBDPSIO HO M
H11C5 / (Hef. 13) /E\/\ .,' : N, (-]
PR
HO, I HG Z ~cHo H11G.>/\/Y “oMe
5 o}
[o)p-18.4 (c 1.60; CHCI,)
[o]o-18.9 (¢ 1.67; CHCLy); Lit. (Ref. 13)
(+)-Coriolic Acid, 8 7 6

(a) Malonic acid , cat. Piperidine, Xylenes, 61% (b) i. (COCl),, CHCly, cat. DMF, 0°C-R.T. ii. MeO(Me)NH HCl,
CH,Cl,, Pyr (92%) (c) Modified-AD-mix- ™, CH;SO.NH,, #-BuOH-H,0; 0°C, (83%), 94% ee (d) i. SOCl, Et)N,
CH,Cl,, 0°C, ii. DBU, 0°C~RT, (90%) (¢) TBDPSiCl, Imid., CH,Cl,, cat. DMF (94%); (ff DIBAL-H, -78°C-0°C, THF (92%)
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