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NEW CHLORINE-CONTAINING PRENYLATED C.C, COMPOUNDS INCREASING
CHOLINE ACETYLTRANSFERASE (ChAT) ACTIVITY IN CULTURE OF POSTNATAL
RAT SEPTAL NEURONS FROM ILLICIUM TASHIROI
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The structures of two new chlorine-containing C,-C, compounds isolated
from the woods of Illicium tashiroi have been established as 2(R)-12-chloro-2,3-
dihydroillicinone E (1) and 12-chloroillicinone E (2) by X-ray crystallographic
analysis and spectroscopic data, respectively. Compound 1 has been found to
significantly increase ChAT activity in culture of P10 rat septal neurons.
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Since degeneration of the cholinergic neurons, considered one of the symptoms characteristic of
Alzheimer's disease, results in markedly reducing the level of the enzyme choline acetyltransferase
(ChAT) activity which catalyzes the synthesis of acetylcholine from its precursor, exogenous
neurotrophic substances like nerve growth factor (NGF) which can increase ChAT activity may
serve as palliative agents in the treatment of the disease. We have already reported a couple of
unique natural products exhibiting such neurotrophic activity in culture of fetal rat cerebral
hemispheres.® In this communication, we wish to report the structure of a different type of
neurotrophic substance, prenylated C,-C, compounds 1 and 2, containing a chlorine atom isolated
from the methanol extract of the wood of Illicium tashiroi.

Compound 1* showed a pair of molecular ion peaks at m/z 300 and 302 ina 3 : 1 ratio on the
electron impact mass spectrum (EI-MS), indicating the presence of a chlorine atom in the molecule.
The spectral data of 1 indicated the presence of a ketone (1710 cm™; 8 208.1), an allyl moiety, a
methylenedioxy group [8 5.10 (2H, s); 8. 93.0 (d)], an isolated methylene [3y 2.86 (d, 15.1 Hz),
2.90 (d, 15.1 Hz); 8. 47.4 (d)], and an ABX proton system [, 2.25 (dd, 14.2, 6.5 Hz), 2.45 (dd,
14.2, 10.2 Hz), 3.79 (dd, 10.2, 6.5 Hz)] as well as of a dimethylchldfomethyl unit [d, 1.53 (s), 1.61
(s); 8¢ 27.9 (q), 29.7 (q), 69.9 (s)], which was supported by the observation of a base ion peak at
miz 223 derived by a loss of [Me,CCl]". The above spectral evidence discloses that 1 is a 12-
chlorinated and 2,3-dihydrogenated derivative of illicinone E (3)” previously isolated from the
same source. This was confirmed by a single crystal x-ray analysis.® The molecular structure and
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Table I. *C NMR (100 MHz, CDCl,)
Data® of 1 and 2

C 1 2
1 208.1 194.3
2 44.0 137.6
3 34.0 1394
4 87.9 85.1
5 111.6 111.0
6 47.4 44.3
7 35.0 33.1
8 135.1 143.2
9 118.0 117.8
10 384 38.0
11 83.9 83.6
12 69.9 69.6
13 29.7 29.9
Fig. 1. ORTEP Drawing of 1 i; 3;(9) 34713
a) Assignment was made by HMQC and
HMBC.

relative stereochemistry of 1 is shown in the Fig. 1. The absolute configuration for 1 was
established to be identical to that of 4% since the CD spectrum of 1 showed the same positive sign
at 287 nm as that at 288 nm in 4. Thus, the structure of 1 was determined as 2(R)-12-chloro-2,3-
dihydroillicinone E.

Compound 2” had molecular formula C,;H,;0,Cl 2 H less than that of 1 and absorption bands
attributable to an o,3-conjugated ketone moiety (1680 and 1640 cm™'; 227 nm). This suggests that
2 is a 2,3-dehydrogenated derivative of 1. In fact, the 'H- and >C-NMR” (Table I) data of 2
contained the signals assignable to the plane structure 2 which was obtained by 2D NMR analyses
(DQFCOSY and HMBC). As concerns the relative stereochemistry of 2, the methylenedioxy
group and the dimethylchloromethyl unit attached at C-11 turn out to take a syn relationship to each
other from the following NOEs: selective irradiation of the methyl signal at 8, 1.63 and the H-11
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signal (8, 3.96) caused distinct NOE enhancements for one (8 5.30) of the methylenedioxy signals
and one (3 2.82) of the geminal H-6 protons, respectively. The absolute stereochemistry of 2 was
assigned to be identical to that of illicinone E (3) on the basis of the same positive Cotton effect at
322 nm for 1 and 320 nm for 3. Thus, the structure of 2 was assigned as 12-chloroillicinone E.

2(R)-12-chloro-2,3-dihydroillicinone E (1) was found to increase ChAT to 228 % at 30 uM
activity in culture of P10 rat septal neurons.” On the other hand, compounds 2, 3, and 4 could not
increase ChAT activities at the same concentration. Morphological evaluation of the cultured
neurons affected by 1 is now under way.
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