Chapter IV

Discussion
There was no previous r e%onstituents of the stem bark of
— :
——
Fissistigma polyanthoid. esent work; the.isolation of two flavonoids and

an alkaloid were carrie ' ructures of the '-,.\;. pounds were elucidated by

analysis of spectroscopic dat. 7 2N \ '

Structure elucidation of

Compound HEX-A was' gold prism crystal.

The ei mass spects Figure 8, page 83) € el : nolecular ion peak at m/z
Vi X
332 (50%) thus the molei '.[ji with an index of hydrogen

deficiency of 9.

ﬂ‘lJEJ’WIEJV]ﬁWEJ’]ﬂ‘ﬁ
0 AONHEI YR o) ) )

the presence of one or more hydroxyl group in the structure. orption band at

1605 cm™ suggested the presence of carbonyl function in the structure.

An integration curve of '"H NMR speétrum (Figure 12, page 87) gived, 9 signals

with ratio 1:1:4:1:3:3:3:2:2 for a total of 20 hydrogen atoms. The 'H NMR spectrum
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exhibited three methoxy singlets at & 3.8, & 3.87 and & 3.99 ppm and two hydroxy

]

singlet at & 12.41 and § 7.55 ppm. The multiplicity low field signals ranging from
& 7.15 to & 7.27 ppm established five aromatic protons while a doublets of doublets

signals at o 2.99."' and & 3.41 ppm established the two methylene protons at C-B and

The 'H, 'H COSY oure 14wxh1b1ted the coupling of the
protons at C-o and C-B/

. - Y - ¥
- A\ % \
\
| \
c 0) ‘¢

C-a of the dihydrochalcone nucleus.

(154 page chibited 16 signals thus should
established 16 carbon “ato g I e -\\ fom the calculated molecular

structure there must be 18 ¢ ptbms. 1 ggested that there must be 2 pairs of

equivalent chemical shifts of ¢ '

This is supportedﬂy s

<
b @gure 16, page 91) showing

correlation betvFTx rotohs@and carbons, to®which it attached. ~ The carbon signals at

5 45.85 and & ;ﬁl! Qﬁﬂjfm mﬂﬂﬁg 3.41 and § 2.99 ppm
e Rty DL a o

showed correlatlon with the signal of three methoxy protons at & 3.80, & 3.87 and 6

3.98 ppm respectively.
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The assignments of the carbon signals and the positidn of the substituents were |
evidenced by COLOC spectrum (Figure 18, page 93). The long range coupling of the
carbons at & 137.52, § 144.95 and & 148.79 ppm to the methoxy protons at & 3.80,

§3.87 and & 3.98 ppm suggested the positions of carbons to which the methoxyl groﬁp

Iy,

linglof tmcarbons to other protons except

attached.

There were no long

the hydroxy proton sugge nethoxyl g oups and one hydroxyl group

should be on the ring A on from H on C are summarized in

Table 4.

—
A k8

AlstaRe

¥

i3y L

npound HEX-A with long-range

proton

Position C piig-range correlation from C

.mn H observed in COLOC

| AugIngningng ==

1 14230 - - -
. AW TR AINRY

3| 12018° L -
4 | 12669 B AT fa -
5| 12008 | - -

6 129.24° 7.27 ' .
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Table 4 "C and '"H NMR assignments of compound HEX-A with long-range

correlation data between carbons and protons (cont.)

Position C H (3 ppm) long-range correlation from C
(6 ppm) on H observed in COLOC
spectrum
I' 111.39 2'-OH
2! 150.91 =
3 137.52 3- 6CH3, 2'-OH
4 148.79 4'- OCH;, 5' -OH
5' 136.07 - OH
6' 144.95 5'-OH, 6’-OCH;
o 45.85
B 30.98 H-2, H-6
Co 208 B
3-OCH; | 60.87 .
oo EAYEENYNT
6'-OCH; | 61.44)° ?j @,ﬁ .
" ANFUHIIIN A
5'-OH 7.55 (1H, s)
aa, b, oo

may be interchanged
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The signal of carbon resonance at & 126.69 ppm showed correlation with the
signal of one proton at & 7.15 ppm so assigned as C - 4. The two signals of carbons at
6 129.24, and & 129.18 ppm showed correlation with four aromatic proton at § 7.27

L}

ppm. was assigned as four carbon atoms in aromatic ring. (C-2, C-3, C-5, and C-6)

.,

and these signals may be interchang

aromatic proton at 8 7

5 45.85 ppm that sh ion, withgproton at C'- o and C - B in 'H, °C

Now we will conﬂer the sign

513752, & 13H7ﬁﬁ?ﬂ w]%’wyﬁm at 5 111.39, § 150.91

and & 137.52 p;ﬂx showed long range correlatlon with the s1 al of the hydroxy

proton a4 1741 bk ¢ ISt Waﬂgilﬁ EX a5 wel as the

signal at 8150.91 was assigned as C-3' because it showed Iong range correlation with

fbons at 6@]50.91, 5 148.79, & 144.95,

the methoxy proton at § 3.80 ppm., so the signal at § 137.52 was assigned as C-2".
The signal of carbons at & 148.79, & 144.95 and & 136.07 ppm. showed long range

correlation with the signal of the hydroxy proton at § 7.55 ppm. The signals at §
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148.79 and 6 144.95 ppm also showed long range correlation with the methoxy proton
at § 3.98 and & 3.87 ppm respectively, so assigned as C-4' "and C-6' while the signals
at 8 136.07 ppm. was assigned as C-5'. The signals at C-4' and C-6' may be

interchanged.

AULINENTNEINS
IR TUAMINYAE
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OH T 27 7.27
3.98 eBr H

Figure 1 1H R [Cheimnic 5 assignments of compound HEX-A

129.18

OCH3 129 24

ng% 14250
fEIR 'mawz&

OH

126.69

129.18

QW%‘W?

60.87

Figure 2 13C NMR chemical shifts assignments of compound HEX-A
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Scheme 2 Mass fragmentation Pattern of HEX-A
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Dihydrochalcones

Dihydrochalcones are classified as a small group of flavonoids. They are open

chain flavonoids in which the two aromatic rings are joined by a three carbon, o, f3-

The numbering systex ‘em used for flavonoid types that

posses heterocyclic rings.  ring i$ given the primed numbers
and the B ring given the unprimed Aurbers 988).
'yj : |r‘

-
a - | | . .
The Occurrence ¢ ili ihydrochalcone in Annonaceaé were summarized in Table 5

AULINENTNEINT
RIAINIUUNINY A Y
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Structure elucidation of compound HEX-B

Compound HEX-B was obtained as a pale yellow-green needle crystals.

The feature of UV spectrum (Fi 3, page 98) exhibited the characteristic of a

at 280 and 358 nm). (Harborne et

al, 1975) é
The ei mass spectmim .’u e 90)\¢ " ed molecular ion peak at m/z
330 (22.5%) thus molecular f ’ -‘-f"‘i- ---f be 18 His O with an index of hydrogen
deficiency of 10. T3 : T T ;,
S /Y
An absorption banmat @’igure 22, page 97) indicated

the presence of one or méreshydroxyl the structure. An absorption band at
1680 cm™ sugg%MEJrg nﬂﬁj‘“u-ﬂnlaltme
" W']ﬁNﬂ‘mJ URIINYIRY
infegration curve of '"H NMR spectrum (Figure 26, page 101) gave, from low
- to - high field, 2:2:1:1:1:3:3:3:1:1 for a total of 18 hydrogen atoms. The 'H NMR
spectrum exhibited three methoxy protoﬁs singlets at 5 3.86, & 3.92 and & 4.10 ppm

and one hydroxyl proton singlet at § 5.59 ppm. The signals at 5 7.38, § 7.43 and

3 7.48 ppm established five aromatic protons while the doublets of doublets signals at
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6 2.87, 8 3.02 and & 5.43 ppm established the two protons at C-3 and one proton at

- C-2 respectively.

‘The 'H, 'H COSY spectrum (Figure 29, page 104) exhibited the coupling of the

’,//’/

The *C NMR spects itedd 16 ﬁs should &stablished 16 carbon

protons at C-3 and C-2.

:M;\r"‘ﬁ various data, the structure should

st be 2 pairs of equivalent

This is supported b 4 y OS Y. she um (Figure 30, page 105) showing

correlation between protons and “ca: Wwhich it attached. A carbon signal at
_ SN |

8 45.79 ppm showe(-€ofrelation with protons | at o 2 -87-and & 3.02 ppm, so it was

RY
ﬁee ig S ata6l.75, 8 61.25 and § 61.43
ppm showed correlation with-the signal of thzee methoxy protons at & 3.92, § 4.10 and
5 3.86 ppm res@uuﬂuahnﬂmi nsill:lalzmups will certainly be
o | : € . a o .
consider e
ARIRITTRNMTING1A Y

The assignments of the carbon signals and the position of the substituents were

assigned as C-3. The

evidenced by COLOC spectrum (Figure 33, page 108). The long range coupling of the

carbons at 5 147.26, § 142.29 and § 137.63 ppm to the methoxy protons at § 4.10,
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& 3.92 and & 3.86 ppm settled the positions of carbons to which the methoxy protons

L]

attached.

There are no long range coupling of these three carbons to other protons except

the hydroxy proton, so it is suggested

group should be on the rin %e correlation from H on C are

the three methoxyl groups and one hydroxyl

summarized in table 6. ——
Table 6 "C and ' X-B with long-range
correlatio t
Position | C (8 ppm) / N 59 long-range correlation
MJJE from C on H observed in
aadsd <2
m? - COLOC spectrum
1 - =
2 79.28 m Sy ,J= m H-3
3. 45.79 2.87 (1H, dd, J=1%,3.05 Hz)

AU INENANENNT
' ARTANNIUINING TR

3 9147.26° 6-OH, 5-OCH;
6 136.96 - 6-OH

7 '142.29 ° - 6-OH, 7-OCH;
8 137.63 - 8-OCH;

9 149.64 - .
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Table 6 '°C and 'H NMR assinments of compound HEX-B with long-range

correlation data between carbons and protons (Cont.)

Position | C(5 ppm) H(S ppm) long-range correlation
from C on H observed in

COLOC spectrum

10 110.87 H-3 °

1 138.74 | H-2, i—I—3', H-5'
2" 125.89 H-4', H-2, H-6'
3 128.73 H-5'

4 128.55 H-2', H-6'

5’ 128.73 H-4'

H-4', H-2, H-2', H-5'

6’ 125.89
5-OCH3 61.25
7-OCH;3 61.75

8-OCH; 61ﬁ | .‘ SWEJ"] i

6-OH q

a

assi; n:l" mterchanged

The signal of carbon at & 79.28 ppm showed correlation with the signal of one
proton at & 5.43 ppm so assigned as C-2. The three signals of carbons at 5 125.89,

0 128.73 and & 128.55 ppm have correlation with five aromatic protons at & 7.48,
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8 7.43 and & 7.38 ppm respectively so these were assigned as five carbon atoms in

aromatic ring.

.
The signal of carbonyl carbon at 5 189.87 ppm was assigned as the C-4, while the

signal of carbons at 6 110.87, & 138.7

d 6 149.64 ppm showed no correlation with

_ ﬂon. The signal at & 110.87 ppm

__.J

moton at & 2.87 ppm, so it was

=
bo 4 ppm showed long range

any proton, so were assigned

showed long range conw

assigned as C-10.
correlation with the si . and two aromatic protons

at 0 7.43 ppm, so it . The last signal at & 149.64 ppm.

showed no long range correlation » th any signa assigned as C-9 and as a result

Now we will consider-the-signai-of carbon: - %26, 5 142.29, § 137.63 and

8 136.96 ppm. The signals at 5 .26 an& 136.96 ppm showed long

g
rnge ool T 0 TSR 4§ o oo sl e

147.26 and & 14229 ppm also show%;l long range ﬂchorrelation with‘:,nethoxy protons at
5410 ai S8/52}oih efpbetl ol pobidh|sfichid B habned e carvon
at & 1’36.92 ppm. and the position should be assigned as C-6 or C-7. Because of there
were no change of signal in the UV spectrum when added AICL; + HCI or NaOAc +
H;BO; to MeOH (Figure 24 and 25. page 99 and 100). This indicated that hydroxyl

group could not attach at C-5 or C-7 reépectively, (Harbome et al, 1975) so the
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hydroxyl group should be assigned as C-6. The signal at § 142.29 and § 147.26 may
be interchanged at C-5 and C-7. The last signal at 5 137.63 ppm showed long range

correlation with methoxy proton at & 3.86 should be assigned as C-8.

ompound HEX-B was 6-hydroxy-5,7,8-

2, cin isolated from Didymocarpus

e dhury, 19?8).

So the proposed structure fo

trimethoxyflavanone which was

pedicelleta family Gesne ia

AU INENTNEINS
ARIANTUNIINGIAE
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Figure 3 1 H NMR ghgnit 1 shifts assignment of compound HEX-B

4 o
HO 147.26[11087] 180.87

ﬂﬂEJ’JVIW‘%‘WEJ’]ﬂ?
QRIAINTUNRINYIA Y

F 1gu?e 4 13 CNMR chemical shifts assignment of compound HEX-B
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-
RO

m/z 103

Scheme 3 Mass fragmentation Pattern of HEX-B
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Flavanones

Flavanones are based upon sturcture, 2-phenyl-benzopyran-4-one; classified in
flavonoid group. The parent compound has not yet been reported to occure naturally.

The simplest plant flavanone has a xyl group at position 7 (Harbome ef al,

1975).

The numbering systen s primed, numbers for ring B and

unprimed numbers for ring
T )
Since carbon-2 omhe flavanone molecule is a cﬁre of asymmetry, the phenyl

substituent at ﬁtﬂﬁqdwﬁwlﬁw Waﬂm with that group

indicated as be below the plane ‘pf the page or (2R) with the group indicated as

s YRV VIR s o v

natural one (Bohm, 1988).

The occurrence of flavanones in Annonaceae were summarized in Table 7.
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Biological activity of flavanones

Although flavanones are known as the minor flavanoids, they posses several
importance biological activities being useful in pharmacy and other industries

(Harborne ef al., 1975).

L]

Kamat and co-work antimicrobial activity of the

1epo
flavanone ‘abyssinones’ sinica. 'Ihese compounds were

> 1 \\\
active against Staphylogétc : - w is, and to a lesser extent,

.
: «.:

Micrococcus lysodeikti also recorded against the yeasts

Saccharomyces cerevis fungi Sclerotina libertiana,

Mucor mucedo and Rhizo,

The flavanone sig: A and B igfiificant antibacterial activity
']

, zt% and Baccillus subtillis at 50
i

against gram positiv ‘El’*

ppm. (Forman ef al, 1983)‘

ﬂUEJ’WIEJVI’ﬁWEJ’]ﬂ’i
QW']Mﬂ‘iﬂJ NN Y
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Biosynthesis of Dihydrochalconev and Flavanone

Dihydrochalcone and Flavanone are classified as the flavonoids which are
biosynthetically closely related with a chalcone of which being the common

intermediate. The carbon skeleton is derived from acetate and phenylalaniie. Ring A

biosynthetic relationshi X ids_asweoncluded mainly from labelling

experiments in vivo ar

Isoflavone

HO

Scheme 4 The biosynthesis of flavonoid.
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Structure elucidation of compound A 1

Compound ALK 1 was obtained as white needle crystals.

hydrogen deficience le  ° tion pattern indicative of

—

tetrahydroprotoberberine

data.

The ir spectrum (Fi v 112) contained an absorbtion band at 2936 cm™
(OH stretch) and two 2831 n' and 2751 cm’' (both weak) which
corresponded to Bohlmann band

Compound ALK erberberine derivative by the

subsequence analysis of 'H ANMR (Figure 38, page 113), C NMR (Figure 44, page

119) 'H, 'H C(% wg,nﬂ 1?)]&5 M aiﬂe}, page 122) spectra.
¢ o Qs

SR MUNIIPITE VPR /1130 H—

6 3.90 ppm and three aromatic protons at & 6.80, & 6.33 and 6 6.36 ppm. Other five

signals at 8 4.22, & 3.58, 5 3.24, 5 2.83 and & 2.59 ppm exhibited nine alicyclic

protons. From the mass fragmentation pattern indicated that there should be one

aromatic proton on ring A. The signal of aromatic proton at & 6.36 ppm was assigned
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as H - 4 of which showing correlation with C at § 100.61 ppm in the *C, '"H COSY

spectrum.

From the “C, "H COSY specturm, the methoxy protons at & 3.82, & 3.88 and

8 3.90 ppm showed the correlation with C at 5 60.68, 6 55.91 and & 60.98 ppm.

The doublet protongERElt i 8@) and 5 6.3 (J = 8.24) ppm

located on C at & 23! 3. 9 o 2 cre assigned as C-5 and C-6
respectively. The chemical ghift 8£€-6'¢ be more downfield than C-5 by the
withdrawal electrons effect of n: -y,ev-u ;'I‘l‘f__‘ ogen at C-6. The two protons signals

at 6 3.58 and & 4.22%pamtd /=15 50} were assionet-as 'rotons on C-8 at 6 53.93
v, A4

ppm. | m

e EJUEIA, ugm’ MDD R v
o AT IR HN TN T e

assigned a8 C-9 and C-12a respectively. C-9 should be more lowfield than C-12a.

The signal of proton at & 6.83 ppm showed correlation with C at § 127.87 ppm

and & 146.50 ppm of which were assigned as C-8a and c-10 respectively.
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In the same way, C-2, C-4a and C-14a wére assigned by analysing the
relationships from proton at § 6.36 ppm, where as C-14 from H-8. The long range

correlation from H on C are summarized in Table 8.

Table 8 '*C and "H NMR assi; gumg nts of compound ALK1 with 1ong-range

correlation data beg !fo ns#ud protons

Position c ong-range correlation from H on
(8 ppm) .. C observed in HMBC spectrum
s
1 146.36 g 5

2 150.50 |4 L T AT N .

3 133.68 , D .

4 100.62 - ‘ C-2,C-4a

4a- 133.55 P — &

e ;_. / Lot

5 =
~5ax s

5eq "':.;2 83 (1 H, m)s -

FUENETINGINT
AN THAN N

6aq * 2.59°(1H,ddd,J=11,10,5.5)

8 53.93 g o r .
gax 3.58°(1 H, d, J=15.56 Hz) -
8 eq - 4.22°(1 H, d, J=15.56 Hz) C- 14

8a 127.86 B 2
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Table 8 "*C and 'H NMR assignments of compound ALK]1 with long-range

correlation data between carbons and protons (Cont.)

Position C H (& ppm) long-range correlation from H on
(8 ppm) ] C observed in HMBC spectrum
9 143.16 -
10 146.50 =
11 114.05 C-12a,C-9
12 124.87 =
12 a | 127.03 -
13 36.10 C-8C-10
13 ax o
13 eq o
14 59.55 | 3. 5 dd, J = T3 ' -

14a | 114.664F 3 -
2-OCH; | 55.92 m : 7 ;

3-0CH; | 60.99 | ¢.2.3.903H,s)as 5

oo, | oW EJ’JJQ&J?{L?W’]ﬂ‘E _

@J&tﬁﬁ\lﬂﬁm AN Y

The proposed struture for compound ALK 1 was 1,10 dihydroxy-2,3,9-
trimethoxytetrahydropfotoberben'ne which has been reported as capaurimine isolated

from Corydalis pallid& and C. montana family Fumariaceae (Kametani ef a/,1968).
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636 283 2.83
H H H

T —
146.36

H3CO y, 60.69
ﬂuﬁfjwzmﬁl . it 143.1(6)CH
RN TU NN,

Figure 6 13C NMR chemical shifts assignments of compound ALK 1
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OH

m/z 208

U + CH3
AUEIN ﬂiﬂ%ﬂﬂ? ;
§ mnmﬁﬁﬁnwma T

e CH3
OH

m/z 135

‘Scheme 5 Mass fragmentation Pattern of ALK 1
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Tetﬁhydrogtotoberberines

Tetrahydroprotoberberine is one of the naturally occurring protoberberine
alkaloid. Apart from tetrahydroprotoberberine, its quarternary, N-methyl quarternary

and salts, as well as the dihydroderivatives has been reported.

Tetrahydroprotabe T | " g oprotoberberine
Y

Quaftémary protoberberine salt
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Substituents are usually present at C-2 and C-3 and at C-9 and C-10 or at C-10
and C-11. It is called “pseudo” variety in the case of C-10 and C-11 are substituted.
There may be a hydroxyl or methoxyl group present at C-1. Sometimes, a methyl

group is found at C-8 or C-13 and in a few cases an alcoholic hydroxyl is located at C-

ly,

_ ota'erb@nnonaceae were summarized in

13 or C-5 (Shamma, 1972).

The occurrence of t

Table 9. ~
Table 9 Occurrencgfof v , | '. ) c erberines nnonaceae
Alkaloid Reference
Aequaline Bhakuni and Jain, 1986
(discretamine) Bhakuni and Jain, 1986

Luetal., 1985

Luetal, 1985

¢ = | Mitrella keniiy Bhakuni and Jain, 1986
Pl 8 IR0 3 N2 LD Bt and i, 1586

i and Jain, 1986

QRPN TN 18

—

X discreta Leboeufet al., 1981
Coreximine 28 Annona montana Leboeufet al., 1981
Annona muricata Leboeufetf al., 1981

Asimina triloba Leboeufet al., 1982
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Table 9 Occurrence of tetrahydroprotoberberines in Annonaceae (cont.)

Alkaloid Formu Plant Reference |
la
Corypalmine 29 | Pachpodanthium confine Leboeufet al., 1982
(discretamine) P. staydtij Bhakuni and Jain, 1986

10-Demethylxylo-
pinine

Discretine

Isocorypalmine

Kikemanine
(schefferine)
Stepholidine

Tetahydropalmatine

e INEATNEN
AR Toriiaweh (i

Xylopinire

(79N

@ylop |G ‘a‘ Cré

&éf’

48, | Fissistigmagglaucesens

33

Polyalthia oligosperma
Xylopia buxifolia

X discreta

Bhakuni and Jain, 1986

Leboeufer al., 1982

Bhakuni and Jain, 1986
Leboeufef al., 1982
Leboeufet al.,, 1982
Leboeufet al., 1982
Bhakuni and Jain, 1986
Leboeuf ez al., 1982
Leboeufet al., 1982
Lu etal., 1985

;Lu etal., 1985
ﬁ(gfet al., 1982
Bhakuni and Jain, 1986
Bhakuni and Jain, 1986

Leboeuferal., 1982




Table 10 Substitu

Alkaloid

Aequaline
(Discretamine)
Coreximine

Corypalmine

I v.‘- s .,\- "-\r ., 0 oberb;ﬁnes
/BN NN

Discretine m

Isocorypalmmeﬂ u fJﬁ ﬂ‘s
it

Kikemanine

(sehetfaind)] | £ |

q
Stepholidine
Tetrahydropalmatine

Xylopinine

31

34

18

35

OMe

NM
OH

OMe

OMe

10 11
OH "
OMe OH
OMe -
OH OMe
OMe | OMe
OMe =
OMe B
OMe | OMe -
= OMe | OMe

69
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Biological activity of tetrahydroprotoberberines

The protoberberine alkaloids and their derivatives show at least three types of
biological activity. These are antimiér,obial, antileukemic and antineoplastic (Manske,

1975).

e

(-) Tetrahydrocoptl i 2 ne op@cologlcal study with mice and

rats indicated methylenM

antipsychotic and neur

> play a major role of possessing

iy, 1986).

vivo fibroblast growth. f:- [ i HJ 1e alkaloid in a dosage of 40-

65 mg/Kg to mice resulted in potentiatign, of hexobarbital narcosis, reduction in

aonsmenss £ g LTI ST
‘““““W"mn‘sm URIINYTA Y
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