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In the preceding paperl), we reported the structural determination of coro-
natinez) (3/) on the basis of spectral data and X-ray analysis. In this communi-
cation we would like to report the partial synthesis of coronatine Q) from natu-
ral coronafacic acid Q) and optically active coronamic acid (?3) which was
obtained by the synthesis and subsequent optical resolution. The partial synthe-

sis and ORD measurement of coronafacic acid (}__9) have been clarified the stereo-

chemistry of coronatine as 3
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The relative configuration of 'La was settled by X-ray crystallography of

the isomer ,:Lt’), which was easily convertible to ’{9. The absolute configuration

of 1la has been confirmed by ORD measurement, which exhibited a posit:l‘)e Cotton
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effect (£¢]290 + 1400, C 0.01, MeOH). Thus, since the octant projection of la
indicates that carbon atoms, C-5, C-6, C-7, C-9 and C-10, lie in positive

octants3) (Fig. 1), the absolute configuration must be depicted as la.

The synthesis of coronamic acid 2a
+ — o~
was carried out starting from dimethyl 2-
vinylcyclopropane-1, l-dicarboxylate (2),
-—p
+ which was prepared by condensation of
Fig. 1.

trans-1, 4-dibromo-2-butene and methyl malonate according to known procedure.4)

Reduction of vinyl double bond in B was accomplished by tosyl hydrazides) in
diglyme to give a saturated compound 6 in 53% yield.é) Treatment of 6 with

. . . o KBr
methanolic ammonia afforded a monoamide 7 m.p. 75.5~-77.5, C8H1303N, Vmax 3425,

CH40,C \AF._> CHéOZCSA/— _ orzoe /\ —

C Hy05C CH30,C ¢ HaNOC <
3 ] 7
CH30,C HaNOC
; —) d.l-coronamic acid 2
CH302CHN ~ CH30,5C+
8 9
3200, 1710, 1680 cm~1; §SPCL ; J=
, , cm™; §SuS 3 0.98 (3H, t; J=7Hz, CH,), 1.60 (4H, br. m), 3.78

(3H, s, OCH3), 6.05, 8.10 (each 1H, br. s, NH2) in 75.3% yield. In this reac-
tion sterically less hindered ester group was selectively ammonolized to give
the amide 7. The stereochemistry of 7 was supported by the fact that owing to
nearby ethyl group7), methyl signal ( $3.78) of ester group in 7 is more de-
shielded than that of 9, m.p. 81~85', ($3.68), a stereoisomer of 7, which was
derived from condensation product of trans-1, 4-dibromo-2-butene and methyl

cyanoacetate. Hofmann degradations) of;l,with bromine and sodium hydroxide in

film

max 3340,

methanol and subsequent hydrolysis of resultant carbamate ester ’9, V
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1730 en™l; §S0C13 0.96 (3H, t, J=7THz, CH,), 3.72, 3.75 (each 3H, s, 2XOCH,),
afforded dl-coronamic acid 2, CgH; 0,N, Y Sor 3400, 3100~3200, 2075, 1640~

1520, 1390 cm™'; § P20 0.94 (3H, t, J=6Hz, CH,), whose Rf value (0.45, BAW

4 : 1 : 5) on paper chromatography and retention time (4.29 hr) on amino acid

analyser are identical with those of natural coronamic acid 39.9) Optical reso-

lution of/g’was carxied out with quinine salts of N-formyl coronamic acid and

after several fractional recrystallization, resultant two crystalline materials

: . < . 20

were hydrolized to yield optically active 2a, [¢] p * 14,7 (c 1,67, HZO) and
23 . .

EB, L%]D ~-14.2 (c 1.67, H20) respectively. Enzymatic resolution of dl-N-

acetylcoronamic acid using L-acylase also gave directly‘gf, and recovered 2b

acetate was hydrolysed to’gp. Application of sector rulelo) to'£9 and 23 demon-

strated that the absolute configuration of these amino acids must be shown as_gf

and 2b respectively. (In the case of 2a, see Fig. 2 and 3)

+

Fig. 2

The partial synthesis of coronatine from 2a and the acid chloride, 10,

which was obtained by chlorination with thionyl chloride afforded synthetic
coronatine, 3 m.p. 158 ~160" The synthetic coronatine is identical with natu-
ral sample in spectral data and in biological activity. On the other h?nd,
diastereomeric coronatine synthesized from EB and 10 exhibited different NMR

and IR spectra but the same biological activity on potato slice compared with

natural coronatine.
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