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A new insecticidal alkaloid, cocculolidine, has been isolated from
the fresh leaves of Cocculus trilobus DC. (Kamiebi in Japanese) through
the solvent extraction and subsequent chromatography on alumina (the yield
0.007%). Cocculus trilobus DC., which is the host plant of Japanese

fruit-piercing moths, Oraesia excavata Butler and QOraesia emarginata

Fabriciug (Akaeguriba and Himeeguriba in Japanese), was noticed not to be
attacked by any other insects in the wild field.

Therefore, it was considered that the plant might contain insecticidal
principles or feeding inhibitors for insects. The active principle
thus isolated, cocculolidine exhibited the considerable toxicities for

leaf-hopper (Nephotettix bipunctatus cincticeps Uhler) and Azuki-bean weevil

{Callosobruchus chinensis L.)})

This paper presents evidence which let us assign the structure (I) for
cocculolidine.

Cocculolidine (1), C15H1903N, mp. 144-146°C, MW 261 (mass spectrum),
25

(u)D + 273 (1.0%, CHCls), was structually characteristic of a aliphatic

lactone alkaloid, and quite different from the bisbenzylisoquinoline

2
alkaloids, which had been isolated from the same plant by M.Tomita et al..)
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Functional groups in (I) were clarified as follows. The tertiary
nitrogen atom was proved from the ready formation of the methiodide and
absence of NH absorption in the infrared spectrum, The spectral data for
(D), )\:Zgﬂ 215 my (€=12,700) ;Jmax (CHC1,) 1760 and 1650 el nmar®
4.68 (2H, 8) (-C=C-CH,-0-C=0), 3.33 (3H, s) (CH,0-), 4.08 (1H, m)
(CH30-C—§) and 5.67 (1H, m) ( >==<H ), showed the presence of AG’B—Y—
lactone (ring D), a methoxyl group and a trisubstituted double bond.

The base peak (m-58) in the mass spectrum of (I) suggested the
presence of the ring A, which was cleaved by a retro-Diels-Alder
decomposition to give m-58 fragment and CH30—CH=CH2.

The half-height width (24 c.p.s.) of the signal of CH,0-C-H in the

3

n.m.r.. spectrum of (I) suggested that the hydrogen was axial and four
hydrogens presented on the two adjacent carbons?)
Reduction of (I) with NaBI-I4 in MeOH gave dihydrococculolidine (II),

(o} N, mp. 121-121.5°C. The spectral data of (II) showed end

15H21°3
absorption in UV ; ) max (CHC1,) 1775 em 1 n.m.r2)3.02 (1H, d) and 4.18
(1H, q) (—CH—CEZ-O-C=O), clearly indicating that AG’B—T-lactone was
reduced to the saturated one.

(1I) was further hydrogenated with l>1:02 in AcOH to tetrahydro-

cocculolidine (III), CI5H2303N, mp. 187—189°C, which showed no

absorption in the ultraviolet spectrum. Thus, (1) was concluded to be a
tetracyclic compound.
Oxidation of (III) with l{:MnO‘1 in -acetone-Hzo produced oxo-tetra-
o
1‘,.’1'12104}1, mp. 122-126 C. The formation of
Y-lactam newly in (IV) was indicated by the infrared spectrum, Vma.x (CHC13)

hydrococculolidine (IV), C

1775 cm-1(7-1actone) and 1675 cmnl('Y-lactam), concluding that the nitrogen

was contained in the 5-membered ring B,
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The relationship between the ring A and the nitrogen was chemically
elucidated by BrCN~degradation of (I).

BrCN-degradation of (I) in CHC1l, gave C~15 cyanamide (V), C . _H N_O_,

15714 272
1(-Cil‘l), 1765 cm_l( A"’B—‘l-lactone)

3
mp. 169-171.5°C; Pmax (CHCl,) 2205 cm

and 1670 em 1(C=C) ; x“;:H

spectrum?)2.5—3.0 (4H, m) (two C=C-CH,-), 3.0-3.7 (4H, m) (—ch-N(CN)-ng-)f)

255 my (€=1850) and 275 mp (€=540) ; n.m.r.

4.95 (2H, 8) (n:) and 7.0-7.55 (4H, m) (four hydrogens on a benzene ring).
The aromatfzation of the ring A during this reaction suggested that

the nitrogen was connected directly to the ring A at C5 and the cleavage

of C5—N bond was followed by dehydrobromination and loss of methanol

succesively, thus producing the benzene ring.

F1G. 1 U,V. spectra of
loge€ (a) des-N-methyldihydro-g-erythro-

6)
3.6 dinol “(EtOH)

LCH,

H(XJH2CH2 Cﬂza‘l

(b) C-15 cyanamide (MeOH)

(c) C-14 base (MeOH)

(d) a-(5,8-dimethyl-1-tetralyidene)-
propionic acid (95% EtOH)7)

240 280 my
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The ultraviolet spectrum of (V) which was compared with those of
model compounds showed the broad general absorption typical of sterically
hindered o-substituted styrene (see Fig. 1). It was strongly suggestive
that the benzene ring should be conjugated to the carbon-carbon double
bond of the AQ’B—Y-lactone. Thus, C-15 cyanamide could be represented
as (V). 1f C~I5 cyanamide had the alternative structure (V'), it might
show quite similar absorption curve with that of a-(5.8-dimethyl-l-tetra-

lyidene)-propionic acid as shown in Fig. 1. Thus, the atructure (V')

was abundoned. CHART 1
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Further chemical evidence about the relationship between the ring
A and the nitrogen in (I) was obtained by the aclid catalyzed demethyoxy-

lation of (I). HCl salt of (I) was heated at 170° in 85% H3P0

4! giving

C-14 base (V1), Cy 4H; 50,N; mp. 97-99°C; Vmax (KBr) 3300 cm_l(—NH), 1730 cm 1
MeOH

( AF’B—Y—lactone) and 1660 cm_l(C=C) BN sh

(€=1000). Acetylation of (VI) with acetic anhydride in benzene gave

255 myp (€=2570) and 275 my

1

N-acetyl-C~14 base (VIiI), C 0,N, mp. 173-175°C, VYmax (CHCla) 1750 em

16“17
¢ 8°P-7-1actone) and 1630 om M(CH,CO-N-) ; n.m.r>’1.88 (3H, 8) (-N-COCH,),
2.45-2,9 (4H, m) (two —C=C-C§2-) 3.20-3.80 (4H, m) (-Cﬂz-N(COCHs)-ng-),
4.83 (2H, s) (];:fn), and 6.95-7.40 (4H, m) (four hydrogens on a benzene
[+
ring).

The aromatization of ring A accompanied by loss of methanol and
appearing of secondary amine also showed the attached point of the nitrogen
to the ring A to be at C5.

In view of the fact that QVI) had o-substituted styrene group, which
was confirmed by the formation of phthalic acid on the KMn04—oxidation
of (VI), it was concluded that the lactone ring also originally connected
to the ring A at Cs, namely, (I) had a spiran structure at Cs.

From a consideration of the n.m.r. aspectra of.(V) and (V11), which
showed two types of signals, one corresponding to four allylic and
benzylic protons and the other to four protons on the carbons adjacent
to the nitrogen, and no signals in the region of normal methylene protons,
it was reéasonably concluded that the ring B was 5-membered and the ring C
6-membered, and not vice versa.

The similarity between (V) and BrCN-degradation product of dihydro-
erysotrineg)also suggested that cocculolidine had same partial structure

(A, B and C ring) with that of dihydroerysotrine (see chart 1).
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On the basis of thesedata, cocculolidine was assigned to the
structure (I).
Cocculolidine is the third lactone erythrina alkaloid and also the
second erythrina alkaloid found in the plants of Menispermaceae?)
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