Chapter IV

Discussion

There is no previous report on the chemical constituents of the leaves of Litsea

cubeba. In this present work, the isalation/of @vo isoquinoline alkaloids of the aporphine
type was carried out. The strustures of theseleln nds were elucidated by spectroscopic

The ei mass s of g ='L : igure 3 , page 124 ) exhibits
P50 s stablishes molecular formula as
‘ bsorption spectrum at 310 and 290
nm (Figure 4 , page 125) sugggsting iis-ap > nature with substitutions at 1,2,9 and
10 (Shamma, 1972). \ACbroad absorption band at- in its ir spectrum (Figure 4 ,

page 126 ) indiuate iydtoxyl group in the structure.

il
I
Another band at 1030 crii-! suggcsts the presence of metliylenedioxy function.

The mﬂvuglagam m m ﬂiﬂtm&i It exhibits the
“E“"“W‘Tﬁﬂ‘ﬂ“ﬁ“mw TNy

It 'H nmr spectrum exhibits one methoxy singlet at 3 3.91 ppm and three
aromatic singlets at 8 7.93, 6.75 and 6.55 ppm , and an N-Me ( & 2.58 ppm). The
characteristic singlet signals of H-11 (8 7.93 ppm), 2-OMe (& 3.91 ppm) and the
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multiplicity of the aromatic protons support the substitution pattern suggested earlier by

the eims and uv spectra of the compound.

As C-2 is already substituted with a methoxyl group, the methylenedioxy funcion
should therefore located at C-9,10. The remaining position for phenolic hydroxyl group
to be placed must be at C-1. These deductions leads to the identify of compound Z-35 as

e !H and 13C nmr assignments of

compound Z-35 were obtaing( .:,_-; ; gpton and carbon chemical shifts and

As evidenced byg8f0ssfh ok s observa \\ H COSY spectrum (Figure ¢
, page 130 ) and its splitting paftefnd thetrip 3 4.18 ppm, which couples to the
multiplet signals at § 2.19 afid 2 32 ppsiy 84 Ssighed to the proton at 6a. The latter
0§ of C-7. The signal at & 2.64 and
gt position 4 according to their long-range

coupling with C-3 signal at 5108°3 P Fhe multiplet signal at 8 3.15 ppm (integrated

for two protons), - shows “correlation H-4~methylene proton in 1H-1H
e

COSY spectrum, would ihe th¢ two methylene protons of

position 5. m

5
bt G145 BN ) s s,

glaucine, Kerr andko-workers (1986) have suggemd that, regardiess of the conformation
ot A LT SR YN B Y05
protons. Hence, initial proton assignments of (-)-domesticine could be made for the H-53
(8 3.17 ppm), H-5ct ( & 3.14 ppm), H-4p (5 3.00 ppm), H-4ct (5 2.64ppm), H-7B (5 2.32
ppm) and H-7cx (8 2.19 ppm).
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The assignments of the carbon signals of compound Z-35, base on their
chemical shifts and 2D nmr data, are also carried out (Table 6). The proton-attached
carbon signals were assigned directly from a 1H- 13C COSY spectrum ( Figure 10, page
131). The signals of quatemary carbons: C-1 ( § 140.8 ppm), C-2 (6146.1 ppm), C-3 (5
108.3 ppm), C-10 (& 146.3 ppm), C-11a (& 125.7 ppm) and C-1b (5 62.3 ppm) were
assigned by a COLOC spectrum -;.‘,_‘ & 41, page 132) from their long range couplings

“also supported by the analysis of

mass fragmentations of i€ eigdS. 30 ed fiz \ n pattern of compound Z-35 is as
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Chemical structure of compound Z-35 is shown below.

The assignments #or 13 carbons mmr signals, as well as the long-

range correlations observec 1 dte summarized in table 6.

.assignment previously reported in the
dif e The position of 4-C (&

Comparison to the 12
literature (Kano ef /73,18 {

— -
34.6 ppm) and 7-C (&% $ 4 Consequence of recent observed

from more efficiency and/modern Spectroseopic cxperim f, :

e pﬂoﬂ%ﬂ’loﬁhﬂ S B H oo v e e

reported of the md by Johns angd: co-workers ‘Llﬂﬁﬁ} The ﬁﬁpmtﬁn assignment of

o RGNV

Domesticine have been reported to be found in the family Berberidaceae
(Nantida)(Guinadeau et al., 1975), Fumaridaceae (Corydalis) (Guinadeau et al., 1983),
Papaveraceae (Corydalis, Glaucium) ( Naruto and Kaneko, 1972). In the family
Lauraceae it was found only in the genus Cassytha (Johns et al., 1966b). Domesticine has
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never been reported as constituent of this plant species and this is the first report of its

occurence in the genus Litsea.

Table 6 13C and 1H signal assignments of compound Z-35 and long-range
correlation between carbons and protons,

', [nng.range correlation from

/ 5n H observed in COLOC spectrum

Position  C( & ppm)

1 140.8 N

la 119.5%

b 62.3

2 145.9 '\“ 2-OCH;
3 108.3

3a 123.5"

4a 34.6

4p 5

W

(IH, dd, /=4.0, 14.1Hz) -

- ”ﬁuﬂiﬂﬂmﬂmﬂ‘i
M mﬂ}immg,nmaﬂ

6a 62.2 4.18(1H, dd, J=8,8)
Tot 27.7 2.19(1H, m) :

7B > 2.32(1H, m) -

a7



Table 6 cont,

Position  C (8 ppm) H (6 ppm) long-renge correlation from
C on H observed in COLOC spectrum

Ta 130.0"
8 108.8

146.1 >
10 146.3 H-8
11 109.1 =
lla 125.7 H-8
-OCH,0- 100.8 )
-NCH; 43.3
2-OCH; 562
*may be interchanged N

| yl | lr‘
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Structure elucidation of compound G-47

Compound G-47 was obtained as pale pink plates from methanol, yield 136 mg.
(0.026 %).

The eims spectrum of ghe : ‘ glire 12 , page 133 ) shows the molecular
7 molecular formula of CsH:NO..

:r-«. fption at A\ max 241.4 and 310 nm

| i\\n ne substituted at 1, 2, 9 and 10

The base peak from ei

(Figure 13, page 134)

(Shamma, 1972).
The ir spec pws absorption typical of hydroxyl

group at 3200-3500 cm™ 1,

The 1H nmr speci r_, age 136 ) exhibits two methoxy proton
signal at & 3.91 and 3 m, an N-m
singlets at & 8.01, 6

2.53 ppm and three aromatic
‘ and its right-handed optical

| —
property ([o]25 +11°,C-43.2 mg/ml, MeOH), suggest th? s compound is (+)-isoboldine

e g AINEN NG N
b uaE ﬁ:}inm of all proton ﬂs were ﬂe& b hl:;t]h ol and two-dimensional

The singlet signals at & 6.54, 6.82 and 8.01 ppm could be assigned as those of H-
3, H-8 and H-11, respectively. Two methoxy singlet signal at 5 3.91 and 3.93 ppm were
assigned as 2-OMe and 10-OMe.
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The proton signals at 6 2.3-3.3 ppm (Figure 20 , page 141) consist of the
alicyclic and N-methyl peaks of isoboldine. Integration of this region showed that the
multiplets at 6 3.14, 2.98, 2.63, 2.55, 2.53 and 2.51 ppm each represent one proton, while

the multiplet centered at § 3.02 ppm was integrated for two protons.

The seven alicyclic protons of s , gt showed up as two isolate spin systems,
one being the 6a and 7-me; P . “LweSC gwo systems can be identified by the
inspection of 1D decoupling gspetiinents (Figireead,, page 143 ), in which irradiation of

the signal at 83.14 ppm cau€tdaf ¥ ollaise of e siam Lat 8 2.64 ppm to a broad singlet
t\‘. | ppm while no change was

observed in the & 3.04, ‘hile another irradiation of the &
2.98 ppm signal caused thefollipScofibes *"
In addition, confirmagion of'the ass ‘ 3 oY he two ring systems of isoboldine
+ ; A I
was made by a 2D homonucle? 25 _, e coupling interactions (cross peaks)
among the signals at 8 2.98 ie coprelation between the signals at

5 6.82 ppm (H-8) a -5‘3"—— =750 at the 6 J and 7-methylene protons fall
gnal at 5@53 ppm (H-3) to these at §3.14
and 2.64 ppm suggested‘tE latter the pLogon signals of 4-methylene position. The

remaining myaﬂ&%ﬂnﬁ}ﬂ;ﬁ%%ﬂ@%ned as two proton signals

of 5-methylene plisition.

RN IUNAIININ Y

e assignments fo ur methylene protons at positions 4 and 5 can be

resolved according to Kerr and co-workers (1986), Glaser and co-workers (1991), and

into these region. Whilg the cc

from the splitting pattern and the large vicinal coupling constant (12.7 Hz) observed for
the H-nmr signals at 8 3.14 ppm (H-4) and 2.51 ppm (H-5) suggest that these proton
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signals belong to H-4ct and H-5(, while the doublet of doublet signals ( dihedral angle
=90° ) at & 2.63 (H-4) and 3.02 (H-5) ppm  would belong to H-48 and H-5c.
respectively.

The diastereotopic H-7ct, H-7 protons have different relationship to H6a, For
the larger coupling constant (5 4.27 Hz), dihedral angle about 40°, which means that the

the hetero-COSY spect 2 assignments of the quaternary
carbons, C-1 (5140.5 ppy : )'(8144.9 ppm) C-7a (5 129.8 ppm)
C-11a (5124.2 ppm) and G o273 pot) \ . red by investigating the long range

couplings between protén add & chan. s guals ' ' e COLOC spectrum (Figure 19, page
140 ). The remaining carbon gignalsithose’ \ )119.7 ppm) and C-3a (3 124.0 ppm)
were assigned from the co f 1 proton signals visible in its HMBC spectrum
(Figure 22 , page 144 ). The ‘ ' ‘

C-1a (3119.7 ppny ‘

C-3a (8124.0 ppm) 8- , 6(0 %4 ppm)
The chemical structure and proton assignments of compound G-47 is shown as follow:

AUEINIRAWHINS
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The structure of compound G-47 was also supported by the fragmentation
pattern in its eims spectrum. The major fragmentation pathway of this compound are
shown as follows:

ﬂ‘lJEJ’JVIEJ'ﬂiWEJ']ﬂi

cdihplete assignments ;ur all pmtﬂn and carbon s: als are summarized in

T“"‘""’QW’]Nﬂ‘iﬂJNW]’mmﬁﬂ

The unambiguous protons assignment of isoboldine is reported here for the first
time. The present identification was in agreement with those assigned chemical shift of
isoboldine previously isolated by Gunatilaka and co-workers (1981) and by Guinadeau
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and co-worker (1975). The structural and conformations of isoboldine is obtained by
conversion into the study on structure of the alkaloid (+)-glaucine (Kerr,1986; Glaser,
1991).

Table 7 "C and 'H signal assignments of compound G-47 and long-range
correlation between carb 1S |

Position H(ppm) aig-range correlation from C on H

ed in COLOC sectrum

1 - g

la = I

1b = *

2 - =
6.54(s) C-1

3a - -

4o 3.14 & 3

(ddd, J=6. -
4B 2.63 . C-3
) ‘“ﬁﬂﬁﬁwgvﬁwswni

., POEATNMINGIqY,

(dt, J=3.4,12.7 Hz)
6a 3.04 62.5 C-7a
(dd, J=0.9,4.3 Hz)




104

Table 7 cont.
Position H(5 ppm) C (& ppm) long-renge crrelation from C on H
observed in COLOC spectrum
To 2.98 C-8
(dd, /=4.3,13.7 Hz
7B 2.55 - C-6a
(dt, J=0.9,13. 2 bey——
Ta -
8 6.82(s) C-10, C-11a
9
10
11 8.01(s) C-9,C-1a
1la
N-CH; 2.53(s) P _ | C-5, C-6a
2-OCH; 3.93(s)M “S6l N S C-2
10-OCH; 391\ 7 %1 c10
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