CHAPTER IV

DISCUSSION

Chromatographi. /ﬁon of the alcoholic ex-
tract of Par | ! escribed in the Experi-
mental, provi ; \< ents to be discussed. The

electron imp

of PB-1 showed a mole-

cular ion at the molecular formula

CisH2203. : An 1775 cm-! suggested the

ppeseﬁce of a nmr spectrum and optical

rotation establi PB-1 was (-)-dihydropar-

. ST o .
thenolide. The 400 -MHz *H- ectrum of PB-1 is reported

in Table “.:'z-: viouUstY o 'olutio'n spectra with
‘ epoiaed (2,148 ). The 13C
spectrum of PB1ﬁ‘is reported for the first time in Table IV.

(-)-m;@]&&mﬂlﬁ msﬁbw.ﬂgmﬁd : previously from

Michelia lanuginosa (308), M. coempressa €2) and
MU pE R b (EREY

The electron impact mass spectrum (eims) of compo-

few proton aE&ig me

Ambrosia

nent 2 (PB-2) showed a molecular ion at m/z 248 correspon-
ding to the molecular formula Cis5H2003. - Infrared bands at
1770 and 1650 cm-! suggested the presence of an a -methy-

lene- y -lactone moiety and the 400 MH: 1H-nmr spectrum of
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this component was in good agreement with that previously
reported at 60 MHz (2,148) and at 200 MH: for the germacra-
nolide epoxide, parthenolide. The 200 MHz assignments for

PB-2 are included in Table III for comparison with PB-1 and
PB-3 and in a footng "‘ orted additional assignments
obtained from 40 4 an H-1H 2D-COSY experi-
ment. The prew" 4 ~ pectrum of PB-2 (310) is

included in

ith the spectra of PB-1

and PB-3, al formation of PB 2 vwvere

previously e j‘ \\\1 by single crystal X-

ray analysis the optical rotation
of this compon  . _.r illopii established that it was

.,

configuration as depicted

‘{"a crystalline solid
" g}se.peak 278) was con-

and its eims E}a

sistent with a gcom pound con"1n1ng two sesquiterpenoid units

s e B0 AR NITHENNT i ot e

parent peak and two fréagments (m/z 278 and®2264, see Experi-

etk Bl ch T Lodib b ad W b b OB seronen ato

and fragmentat1on as indicated below. The ir spectrum

278

=

C14H1903-CH2-N-CH2-C14H1903

|

264
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displayed a strong absorption at 1770 (Y-lactone) and a weak
band at 3365 cm-1 (N-H). Both the 'H- and the 13C-nmr spec-
tra (Table III and 1V respectively) showed many similarities
to the spectra of dihydroparthenolide (PB-1) with the only

significant differences being in the region of cL13). In
////(13) in PB-3 appeared as an :

C spectrum the chemical

particular, the two
AB pattern (J
splitting “(J g

shiftsof C(1 ached proton test (APT)

were consist nitrogen atom on a

methylene ca e protens of PB-3 given

in Table III Y experiment. On the

basis of this tion it is proposed that

this component i he '-levfpenoid alkaloid PB-3, formed
by Michael igd' ion o  HEohTE wo.molecules of partheno-
lide. The T ; .

ed the « -coéaigur.

in z}e l1H-nmr’ spectrum of

PB-3 in benzené€ ssolvent, H(@) appears well-resolved

quartetﬂJuﬁlgﬂw&lmﬁw&’]n‘i couplings with H

6 H(8 and H 3 ishderived from (-)
-,,:»ﬁméi ARAEAY e
same absolute configuration is assigned to this new alka-
loid, which have been chosen to call bisparthenolidine.

As PB-3 is a new germacranolide derivative, it is of
interest in determining its conformation in solution using

l1H-NOE (nuclear Overhauser effect) experiments. Low-inten-
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sity irradiation of a degassed CDCls solution of PB-3 at
1.67 ppm (the resonance for the C(14) methyl group) cause an
increase in the intensity of the signals for H(2B), H(8B )

and H(9B) of 43, 43 and 10%, respectively. In addition,

irradiation of the H{6) ’l ce at 3.86 ppm resulted in a i

47 and 9% enhancement o ) and C(15) methyl signals,
' : ---i

respectively. iteraction between the c(15)

methyl group aj : ' n“s en H(5) and H(6), the

trans config 10 \Q\ epoxide was.confirmed.
A 2D-NOE expe _‘ * \ i i

\ ~the interactions wmen-

i

tioned above cross-peak correlation

between the C( " signals, thus indicating

the syn relatio two groups. The NOE re-
sults clearly 1n' =2 cof 3 ion.for this parthenolide

e _— = z
derivative e _shovs 1o oo o wilar conformation has

&

been r‘eporteo . ' P —@ (311).

PB-3A
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As PB-3 is a new and unusual natural product it de-
serves some additional comment. The 13C-nmr spectrum of
PB-3 shows only fifteen lines as would be expected for one

pure diastereomer; a mixture of diastereomers would be ex-

pected if the compo med chemically rather than

in the plant: -3 is the first reported

example of a ermacranolide alkaloid,

although a pi pseudoguianolide (313)

and a tertia nia and three mole-

cules of O~y 14) have been isolated
econdary amine related
to PB-3 has be "w? ;"QV'; ) ammonia and two molecules

of the eudesmano 1-fi+:f ‘tola e (315), and there have

been numerous re Ls- 'u__gﬁ,.~- of secondary amines with

‘K#-es €316 ).

The ﬁap ' olar c@}poﬁent, PB-4, isolated

from: P. bazlla'ﬁ&vws a -melt1ng, vellow, crystalline

solid. ﬂug'mgmwﬂ’}m strong molecular

ion at m/z 217(C17HeNO8) and ite, fragmentation pattern was
1Al P bOANT VI EM LU 3 MR L Eloacnine (3199
Als;{ the ir (318,319) and UV spectra (319,320) for this
component were the same as those previously repdrted for
liriodenine. The !H-nmr [DMSO-de (2) or TFA (321)] and 13¢C
-nmr spectra (322) of PB-4 have been reported previously and
are in agreement these investigated spectra. Liriodenine

has some solubility in 10% DMSO-d2/CDCl3 and in the Experi-
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mental we report the 400 MHz lH-nmr spectra of PB-4 in this
solvent as previous nmr reports only assigned some of the
protons. To assign all the aromatic proton a 2D-COSY expe-

riment was performed. It showed clearly that the doublet

for H(11).at 8.72 w o the triplet for H(10) at

777 -and ‘that :t s also coupled with H(9)

at.7.58 ppm. doublet for H(8) at

8.57 ppm was This spectroscopic

data unambig e fourth component was

the oxoaporp ine, PB-4. PB-4  has

previously be t in 2 number of dif-

ferent Magnoli

Since P. : ff”-ri been used by Thai natives for

medicinal PIOPQ_"‘”;T*~3JQi- biological activities of of

the compcne V“‘ | '
PB-2, demonsﬁE}té :ctiiaty agains§t the human
laryngeal epidermoid carcingma (ED50=0.76 mcg/ml) (176) and

the 9xaﬁlu81’a‘mgmgwpﬂ’3ﬂimcgml) (2) while

d1hydroparthenol1de 1s‘1nact1ve:nn the lafter assay (2).
ng wrlaﬂBnimuwlgnﬂla ﬂluty against
the 9KB system [EDs0=1.6 mcg/ml1(325) or 3.8 mcg/ml(2)] and
also exhibits a wide range of antimicrobial activity in vi-
tro (326). 1In the present study, the cytotoxicity of the
new alkaloid bisparthenolidine, PB-3, was examined and was

found to have a significant ED50=0.73 mcg/ml in the KB cell
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culture assay. Normally Micheal addition such as in PB-3,
would be expected to reduce or destroy the biological acti-

vity of the compound (248), but the plant may be using this

adduct as a storage m

amino group, the
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