CHAPTER 1V
DISCUSSION

Phytochemical study of the genus Michelia (Magnoliaceae) has

previously led to the isolai ety of alkaloids, sesquiterpene

lactones, essential oi of the sesquiterpene

\\k\

lactones found in lides having o,B-

or C_-C

unsaturated lacto 6—C7 g~

positions of the car
y-lactone in sesq
activity of such comp chelenolide, parthenolide
costunolide, santamar and epitulipinolide
diepoxide. Review of ,.nts in Michelia spp. is shown

in Table 1.

X

Fractiona ﬁ" Po rom chloroform extract

Ay 1
of the fresh bark o M raganzana Cralb led to obtain alkaloid and

several sesqﬂﬁeﬁ ta:ﬂﬂ maw,ﬂﬁ']aﬁ fa'und to contain

unusual substfifuents of germacranolide skeleton.
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the Experimental section and was found to be the germacranolide epoxide
on the basis of the data reported below. MR-1 exhibited IR absorption
at 1770 and 1650 cm_lindicatino the presence of a-methvlene-

y-lactone functionality. Its mass spectrum showed a weak parent ion

at m/z 248 which was corresponding to the molecular formula C. _H_ 0

1520, 3"
The 400 MHz 1H—-NMR spectrum of this component as shown in Table 3 was
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in excellent agreement with that of previously reported for the
germacranolide epoxide, parthenolide. With the aid of a lH-1H 2D-
COSY spectrum (CDClB), assignment of all the protons in MR-l was
possible (Table 3). The structure and conformation of MR-1 were

previously established unambiguously by single crystal X-ray analysis

(82). Determination of theleo ilcalf doghtion of this component
established that it wass{=)=p. &(63) absolute configuration

merphous solid and its
EIMS (parent peak m/. >"peak 2 \ onsistent with a
ts,and one nitrogen atom.

Accurate mass determi o et paT peak and two fragments

(m/z 278 and 264, see E 'i ) fupther supported the presence of

a nitrogen atom and fragmf' dicated below. The IR spectrum

displayed a strong and a weak band at

3365 cm-l(N H) . ‘spectra (Tables 3 and 4 ),

'Ji

278 (H
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(6, 19, 79) with the only significant differences being in the region
of C(11) and C(13). In particular, C(l1) in MR-3 was a methine carbon
(C-H) as determined by the 13C attached proton test (APT) and the two
protons on C(13) appeared as an AB pattern (J = 13.1 Hz) at about 3
ppm with additional splitting (J = 2.8 Hz). The chemical shifts of
C(13) (46.2 ppm) and of the attached protons were consistent with the

presence of a nitrogen atom on that carbon. Assignments for the
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protons (2D-COSY experiment) of MR- 3 were given in Table 3. On the
basis of this spectroscopic information, it was proposed that the

second component isolated from M. rajaniana is the sesquiterpenoid
alkaloid, formed by Michael addition of ammonia to two molecules of

parthenolide. The aminomethyl group at- C(l1l) is tentatively assigned

the a-configuration because i \R ’ R spectrum of MR-3 in

deuterated benzene solv ““sg: ¢ s a well-resolved quartet
.—‘

(J = 8.8 Hz) as a resUTE"8E tran cowh H(6), H(88) and H(11).

Presumably MR-3 is demdVegd il 1) J%\zzgxh:-e which has a (6S)-

configuration (83)

A J’r- 31 ST\\\ \k%x\ ration is assigned to

this new alkaloid, osen to call bisparthenolidine.

As MR-3 is & neW germacranolide vative, it was interested
in determining its cofifa Sblutio using 1H—NOE (Nuclear

i
‘ﬁf ‘ -J"' :
Overhauser Effect)experlm-'u‘ oW nsity irradiation of a degassed

=

CDC13 solution of-+MR-3i8E T1.67 pim " aange for the C(l4) methyl
group) caused an 35; ﬁqf signals for H(2R),
H(8B) and H(9B) ofﬁ, 43 "ariareroeye spectiv&'. In addition,

irradiztion of_the éIhesonance até.3. 86i£ resulted in a 47 and 9 7

— UL AV EI I AWELID) Qurecceesy. stnee
R T

was confirmed. A 2D-NOE experiment (NOESY) confirmed the interactions
mentioned above but also revealed a weak cross-peak correlation between
C(14) and C(15) methyl signals, thus indicating the syn relationship
between these two groups. The NOE results clearly indicate a

conformation for this parthenolide derivative as shown below. A similar

conformation has been reported for parthenolide (82).
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NH

As MR-3 is it deserves

some comment. From I 3 is the first reported

example of a naturally- ‘anolide alkaloid, although a

p_iperfidine adductyof Scudoguala : and a tertiary amine

bl
e -
u

derived from amm T3 ~fiethylenebutyrolactone

(85) have been iso ted previou om natural sources. A secondary

amine related to MR-‘&S been syntlig'sized from ammonia and two

oﬂ 18l Y18 ns. WEIN TR e nave veen
3 TR ATy Ty
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The third component (MR-4) was isolated as a white crystalline
solid. The IR spectrum exhibited absorptions at 3620 (hydroxyl),
1777 (y-lactone) and 1734 cm_l(ester). The parent peak at m/z 324
was appropriate for the molecular formula . C17 24 6° and the fragment

at m/z 264, (M—HOAc) , suggested the presence of an acetoxyl group.

1
The H-NMR spectrum (Experin C-NMR spectrum (Table 4),

along with the informa that MR-4 was a dihydro-

parthenolide containing droxyl an-\\\xk ¢yl substituents. In the
1H—NMR spectrum, because of coﬁpling
with H-2R (J = 10.4 N§Q~ at 4.92 and 4.70 ppm,

the more deshielded p ed to the carbon bearing

\ \ hors would like to

position and the H-28

the acetoxyl group ,#and
propose that the hydrox
resonance is at 84.70 ..miirtr eme] > acetoxy group at C-8 is
1 ‘gg’a '
consistent with the NMR-“Spectru more conclusively, this

L 13

location results --------------- ipat “ C-NMR spectrum

ae

relative to that ﬁdi yd 3 )ﬁ The C-8 resonance is

down-field by 42.4 ppm.(a effect), dthe C-7 and C-9 resonances are

wias P G AV WG 1 e

upfield by 3. 5 ppm (y effect)d The 8-agetoxyl groupgis placed in

cre B BT L) URNINHAR e e
related 8a-acetoxydihydroparthenolide (26). In the latter compound

the H-8R resonance appears at 4.90, while in MR-4 it is found at 4.92
ppm. In 8-acetoxygermacranolides in which H-8 is alpha, this resonance

appears much further downf#éld at about 5.7 ppm (88). The very
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significant deshielding of the C-13 methyl group in MR-4 relative to
its position in dihydroparthenolide (5 18.3 VS & 13.2, respectively)
suggests a syn-orientation of this methyl and the acetoxyl group
(i.e., both groups alpha). Thus, it is proposed component MR-4 is

8a-acetoxy-Za—hydroxydihydroparthenolide, for which the author

suggested the name paramicho related discussion of these

assignments, see Jakupov:

In previous (

the resonances assigne

tra of germacranolides,

as being interchangeab 4\ oe). he spectrum of

9 are usually indicated
%‘,o - e derivative MR-4 -

N
p\\

enabled to assign e 3 —‘v;-- sonance \ his family of compounds.

dihydroparthenolid

Clearly, the resonanc f & M" G ppm in dihydroparthenolide
E"r (. - lf 5

must be assigned to C-2 and' introduction of a hydroxyl

group at C-9 has légt fect on 'th siiifts of these two

carbons. The .}‘;— "1""’ se of the deshielding

effect of the nelghgﬂiing epoxide function. ag resonance at 41,1

ppm in dihydro ﬂ %ﬂ e a methylene
carbon adjace i’lﬂa iﬂﬁn Hiﬂf a trisubstituted
trans d a\ "{ﬂn to be
significa :ﬁ%‘j ﬁﬁﬁ imﬁne other yjc carbon. Also,

the chemical shifts predicted for these four carbons in MR-4 based on
the o ,B and y effects of oxygen substituents on the model system

dibhydroparthenolide are in excellent agreement with the actual values.

The fourth compound (MR-6) was isolated as white needle crystal.

Its EIMS spectrum exhibited a melecular ion at m/8 307 corresponding
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to the molecular formula CI7H25NO4 The IR spectrum exhibited absorption
bands at 3400, 1769 and 1670 cm l, suggested the presence of N-H, y-
lactone and amide respectively. The 1H—NMR (400 MHz) spectrum of MR-6

indicated similar pattern to that of parthenolide. A broad signal at

§ 6.31 and singlet at § 2.02 were assigned to N-H and 6-CH3 respectively.

This was confirmed by bon signals indicated the N-

acetyl of parthenolide nucieu of the chemical shift of

1 ! L
the C1 and C2 resonance

sp2 carbon at § 170.7

shinique showed that an oxygenated
carbodydigand 6 23.9 ppm indicated

1
C, methyl. Differenti

2 hose of parthenolide

were remarkable. It esonances in MR-6 as sp3
carbon while in parthe Thus, it is concluded

that MR-6 is N-acetylpa macranolide.

The fifth component 0lated as colourless crystalline
solid. The IR spec gested the of @ y-lactone (1968),
a hydroxyl group (3¢ Qf Mh an amide (1658,cm-1).

The molecular welght s 323 corresponding to tﬁgﬂmolecular formula

obtained from téd in the following.
Hydroxyl : ﬁ(ﬁ imeﬁ:w Erublet of
doublet (au 1 ga i]es eitlug[ udy on 3C-NMR

13a’ "13b
spectrum showed significant chemical shift of C-8 to lower field at

72.3 ppm indicating a hydroxyl group attached to this carbon. Thus, it
is concluded that MR-7 is N-acetyl-8a-hydroxyparthenolidine, also a new

germacranolide.

The sixth component (MR-8) and most polar component was a high-

melting, yellow, crystalline solid. 1Its EIMS exhibited a strong
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molecular ion at m/z 217 (C17H9N03) and its fragmentation pattern was
similar to that reported for the alkaloid liriodenine. Also, the IR

and UV spectra (91) for this component were the same as those previously

reported for liriodenine. The lH—NMR (DMSO—d6:or TFA (92)) and 13C—NMR

speetra (93) of MR-8 have been reported previously and are in agreement

with these spectra. ited solubility in chloroform

00 MHz 1H-NMR spectra of

—

07 DMSO—dé/CD013 solution

e protons. To assign all

but in experimental the
MR-8 in very dilute sr
as previous NMR rep
the aromatic proto .,.O/CDClB) was performed.
It showed clearly t 8.72 was coupled to
the triplet for H(10) a ter proton was also
coupled with H(9) at downfield doublet for
H(8) at 8.57 ppm was al This spectroscopic data

unambiguously established-- omponent was the oxoaporphinoid

alkaloid "E-":‘S"r'—'—'ﬁ_:"‘ been reported to be
; o

present in a numberEf‘dl S 0 agﬁliaceae(see table 1 p.9).

o

Ses eﬁﬂ‘?"f’f&fﬂwtﬂ"’tﬂ e —

of the Composigae, h the exception of the evolutionary "advanced"

= RTINSy -

genus Inﬁla (Compositae), are also present in the liverworts (Hepaticae),
Frullania tamarisci (80, 81). This present investigation has led to
isolation and characterization of eudesmanolides occurring in Grangea
maderaspatana (Compositae), a well known indigenous drug of Thailnad,

Three eudesmanolides were found to form cis-lactone ring junction,
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The first component (GM-1) was isolated as a crystalline solid
whicli exuibited IR spectrum at l767cm-1(Y-lactone). Its EIMS showed a
molecular ion at m/z 232 corresponding to the molecular formula ClSHZOOZ
Evidences from thelH-NMR spectrum (400 MHz) have shown that GM-1 was cis-

lactone. The major differences from trans-lactone were in the coupling

_ : both d, J lHz in cis-lactone,
o . Wiz 81) in 43ctone) and in the signal
—
for H-6 which appeared a5 a _deuble a%SJ Hz for GM-1 while a
diffuse doublet at high 57, S 4"~‘_7Tl i..—lactone (81)).
Irradiation at & 5.264(H-68 afig ed ‘51 ~ 7'< ak § 2.95 (E-7) to a
broadered triplet cong N § f:;in W{_,. f an adjacent methylene
group. The reverse e bllapse to a broad singlet.
The residual broadenting “ i . lomoallylic coupling with the
vinyl methyl group and th ‘ﬁu‘ni; L ed' by irradiating H-6 whereupon
the intensity of the Vinyl-%§%%£¥?;{' acreased. - the magnitude
of this residue coupling the s 5 e ;;.;;x_‘;:.r*.:.;;'._—.‘.;" lactone ring junction

x‘f

was deduced to be cis 3 eﬂﬂonsistent with GM-1

being frullanolide (81)

e EHEANINZNED D T i e
e RSSO T e

1§ 20°3°

suggested the presence of a-methylene-y-lactone moiety and hydroxyl group.

Both lH and 13C—NMR spectra showed many similarities to those of

frullanolide, with the only significant differences being in the region
of C(7). In partiicular, €(7) in GM-1 was a methine carbon (C-H) (-41.2
ppm) as determined by the 13C attached proton test (APT). The chemical

shift of C(7) to lower field (76.0) in GM-2 was consistent with the
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presence of a hydroxvl group on that carbor. 1U—NMR signal for the
C-¢ methine proton appeared as sirglet which suggested the preserce

of substituent on C-7. Thus, it is concluded that structure of GM~2.

is a new and unusual 7-hydroxy eudesmanolide called 7-hydroxyfrullanolide.

The third compone \i')/x ained as crystalline solid, its

C m of? -i;esponding to molecular
¥ —

EIMS exhibited molecular i

formula C15H2204' The

1770 (:m--1 suggestedathe céetide \of ‘hydre: » d y-lactone respectively.
1H-NMR spectrum waglh's: o he taine om GM-2, with the only

few points should, ared to be doublet

qhile H-11 appeared as as confirmed that at

C-11 and C%13 region Methine proton at C-3

appeared as doublet of ‘doublet because of the two protons

coupling (H20l and H2=) h #??;_ ance at-69.6 ppm suggested

yﬂ;ofrullanolide, a neh
.

the introduction ' Thus, it is

concluded that GM-3 |
W

and unusual eudesmanqﬁiﬂg.
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