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ENANTIOSELECTIVE SYNTHESIS OF THE ALLEGED STRUCTURE OF NORPECTINATONE1

Wolfgang Oppolzer¥*, Robert Moretti and Gérald Bernardinelli

Département de Chimie Organique, Université de Genéve, CH-1211 Genéve 4, Switzerland

Abstract: The deoxypolypropionate 13 was synthesized from (5)-2-methyl-1l-butanol by a
reaction sequence featuring two highly x-face selective organocopper/enoate additions 1 -+ 4
and 7 -+ 8. Neither 13 (the configuration of which was confirmed by X-ray analysis of 8) nor
epimer 16 (prepared via the key step l4 -+ 15) are identical with norpectinatone.

Deoxypolypropionate derivatives IV which feature a saturated aliphatic chain with a

sequence of 1,3-disposed methyl groups have been isolated from various sources such as preen

3 4 and acrid mitess.
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We report here a flexible and predictable synthetic approach to this widespread but so far

glands of water fowlz, tubercle bacilli
Scheme 1

, marine molluscs

relatively unaccessible class of natural products. In order to generate each methyl-
substituted center with the desired absolute (and relative) topicity we envisaged the
combination of Horner-Wittig-(I + II - III) and 1,4-addition- (IILI - IV) reactions
(Scheme 1). This strategy relies on the high topological bias provided by the antipodal
auxiliary groups Xa* (A~ C) or Xp* (B -+ 2)6 (Scheme 2).
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In the following we describe, as a specific example, the stereocontrolled synthesis of
enantiomerically pure structure 13 (and of its C(9)-epimer 16) which had been assigned to the
pulmonate metabolite norpectinatone 4c (Scheme 3).
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i:1)2, PBrq,rt, 16h;2) Li(2%Na), Et,0, 0° -rt, vibromix; 3)nBu3P Cul, Et,0, -78° -+ -20° -
-78°, BF4. OEt,; 4)1 (0.66eq, prepared from X, *H /crotonoyl chlorlde/AgCN 7) -78° - rt. ii: 1)
2.5N NaOH, aq EtOH reflux, extraction (Etzo), cryst. of Xa*H 2) L1A1H4, Et,0, 0° = rt; 3)
(COC1) DMSO CH2C12 iii: LiCl, DBU, CH3CN 6 (prepared via 1)Xa*H/BrCH2COBr/AgCN 2)P(0Et)3
reflux iv: 1) nBu4P.Cul, toluene/Etzo MeLi, -78° -+ -30° -» -78° BF3 OEt,; 2) 7, -35°, 16h.
v: MeLl (2.2eq), Et20 rt, vi: 1) pTsOH, Iz-cat toluene, reflux 2) Se0, (3eq), EtOH/HZO-
95/5, reflux 16 h.” vii 1) LDA (3eq), EtCOCHMeCOOEt (1.5eq), THF, 0°; 2) 10, 0° =+ rt; 3)
(COCl)z, DMSO, CHZClz. viii: DBU (l.2eq), toluene reflux, 2h.

Starting from the crystalline crotonate lg(m.p. 134-5°), addition of copper reagent
3(1l.5eq), prepared in situ from the (S)-alcohol 2 (Fluka), in Et,0 at -78° to rt gave ester
4% (=100% yield, 97.5% d.e.10) which crystallized readily from hexane (m.p. 91-2°, 84% yield,
98.4% d.e.10). Ester 4 afforded cleanly aldehyde 5° (94% overall) by alkaline hydrolysis
(extraction and crystallization of recovered auxiliary alcohol X *H, 97%), reduction of the

1 of the resulting primary alcohol.

free carboxylic acid with LiAlH, and Swern oxidation

Phosphonate Qg, required for the trans-olefination of 5, was efficiently prepared by
acylation of X *H with bromoacetyl bromide/AgCN7 and heating of the bromoester with
triethylphosphite. Horner-Wittig coupling of 5 and 6 employing Masamune’s reaction
conditions12 afforded pure (E)-enoate 19 (after crystallization of the crude 97:3-E/Z-mixture
from hexane, m.p. 120-2°, 85%).

Now the stage was set for the generation of the third asymmetric center C(9). Treatment of
enoate Z with MeLi/Cul. PBu3/BF3 (1:1:1, 10eq) at -78° to -35° furnished ester §9(crude, 943
d.e. ) which was crystallized from hexane (m.p. 106-9°, 83% yield, 96.7% d.e.lo). The
expected (95,11R,13S) configuration of 8 was confirmed by an X-ray-diffraction analysisl3 as

depicted in the Figure.
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Figure

Accordingly the C(7) to C(15)-chain of the target molecule 13 has been assembled in a
highly stereocontrolled manner by means of two CB-Si face selective enoate additions. It
remained to introduce one methyl, the pyrone ring and the (E)-C(7)/C(8)-olefinic bond. To
that end the ester 8 was cleaved with MeLi (2.2 eq) to give after chromatography recovered
auxiliary X *H (100%) and carbinol 29(97%). TsOH/IZ-catalyzed dehydration of 9 afforded a
9:1-mixture of trisubstituted/terminal olefins which on allylic oxidation with Se0, furnished
pure (E)-conjugated aldehyde ;gg (60% from 9). Aldol-type addition of bislithiated ethyl
B-ketoester 11 to aldehyde 10 followed by Swern oxidation of the unstable aldol gave diketo-
ester ;19 (55% from 10). Finally, 12 cyclized smoothly on heating with diazabicycloundecene
to provide the target molecule l;g ( 83%, solid melting at 101-6°). In comparison with
norpectinatone (o0il!) of natural origin, 13 showed similar UV-maxima but different chiroptic
properties, l-H—NMR data9 and notably, 13C-NMR signals at §=30.5(d) and 20.3(gq)ppm which
deviate from those (6=29.2 and 21.1lppm) of the natural product. We therefore conclude that
norpectinatone differs from structure 13 with respect to its side-chain configuration.

To study the possible identity of norpectinatone with structure 16 ( or its antipode) we

exploited the CB-Re -face directing capacity of auxiliary group X * (Scheme 4).
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Analogous methylcopper addition to enocate 14 gave the (9R,11R,13S5) isomer lég in 92.4%
d.e.10 ghich was raised to 95% d.e.lo (75% yield) by crystallization. Following the above

procedure 15 was converted to lﬁg which exhibits a similar 13C-NMR spectrum as norpectinatone
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but differs with regard to its chiroptic and 1H-NMR properties. Consequently, neither
structure 16 nor its enantiomer correspond to the natural product. Of more general interest
is the finding that the topicities of the additions 7 » 8 and 14 - 15 are opposite but almost
equally efficient.

Accordingly, during formation of center C(9) the auxiliary-derived r-facial bias
overrides that of the preexisting centers C(1l) and C(13). This underscores the applicability
of the above approach to stereorational syntheses of various, topologically different,

deoxypolypropionates.
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