CHAPTER 1V

DISCUSSION

During the investigation of th il constituents of the leaves of Aglaia

e isolated from the chloroform

i _. ‘ ‘

extract. Those compo itive results Dragendorff’s and Mayer’s

ound EDO04, was isolated

reagents, suggesting their \

from the methanol extrac 1. Shinoda’s test suggesting it

to be a flavonoid.

ompound I ..*f,

Compound EDO#-4y: Il"‘.‘ cs from methanol. The

'I {l
EIMS spectrum (Figure ‘EDOI showed a molecular ion peak at m/z 324, suggesting

ts moleculr foﬂr%%in‘e] NIRRT st
m/z 91 suggested the presence of benil moiety indhe structur (ﬂgh resolution
mass speaum’lﬁd%n ‘j gan,] ? n g! jl@ ts formula as

Ca0H4N,0,.

The IR spectrum (Figure 5) showed NH streching band at v 3250 cm™ and CO

streching of secondary amide at v 1630 cm™.
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The "C-NMR and DEPT spectra (Figure 8 and 9) showed eight sets of carbon
signals ; 2 amide carbonyl carbons (8 173.9 ppm), 2 quarternary aromatic carbons ( &
136.9 ppm), 10unsubstituted aromatic carbons (& 127.8 ppm, C-6', 6 129.5 ppm, C-
5'C-7', 6 129.9 ppm, C-4'/C-8') and 6 methylene carbons (6 27.6 ppm, C-2/3, & 40.1

ppm, C-1/4, 6 43.8 ppm, C-2).

54;

The 'H and 'H-'H COSYANMR s tra 1gure 6 and 11) indicated the

presence of two phenM

signals, The singlet g

ing four sets of equivalent
the signal of methylene
protons, while the othg on at & 7.21 (m) ppm, 7.26
(m) ppm and 7.28 (m)pp roton positions H-6' and H-
4'/H-8' and H-5'/H-7', reSpe vela=ThHE ity of methylene and aromatic
protons were established by> #{ 1 loss-peak from long-range coupling

between methylenc' olons and the SrOmatc pioions aipdsition 4/8 observable in
N Fl |=‘

the 'H-"H COSY specﬁm. | 1

ﬂuaqﬂmﬂﬁﬁﬂﬂﬂi

Q RN TUHRIINYIA Y

Anotfier major cross-peak was observed between the downfield, N- -methylene
protons at 8 3.15 ppm (m, H-1) and the signal at § 1.47 ppm (m, H-2). The equivalent
signals of these positions indicated the existenec of a 1,4-butanediamine moiety (234)

in the molecule.
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i H
’ N. -’
e T e
H
(234)
From HMBC experiment, the N-methylene proton signal of H-1 and H-4 of 1,4-

butanediamine moiety displayed long-range coupling with C-1' of phenylacetyl

moiety, indicated that 1,4-butanedian - oiety was connected to phenylacetyl

moiety through the nitroge tor - THi€%as*supported by the the two-bond
correlation observable betweensmigthylene protons-at.pesition 2 with amide carbonyl

carbon at 6 174.0 ppm* o Fitiérote. \the strgture of EDO1 was proposed as a

novel bisamide alkaloi yl).aminobutyl] phenylacetamide
(235).
S
_ 6
| X
The 'H and C ¢ L'! ical shift"asstgnments of M ere shown in Table 6 and

the proposed frﬁlﬁﬁ ?(ﬂ W%’wmﬁ}f il
IR TUAMINYAE
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Table 6 'H-NMR and ">C-NMR assignments of EDO1*

Position 'H b

1 3.15(m) 40.1

2 1.47(m) 27.6

27.6
40.1

173.9

43.8

136.9

129.9
129.5

127.8

* Chemical shifts are seported'in ppni frof ODr; multiplicity and

o 7
coupling constants in ¢ X
-

ry I¥
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Scheme 1 Mass fragmentation of ED01
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Compound ED02

Compound ED02 was crystallized as colorless needles from methanol. The high
resolution mass spectrum of ED02 exhibited a mblecular ion at m/z 306.3213

corresponded to the molecular formula of C;4H,,N,0,S.

The IR spectrum (Figuread#) showed/Mlasireching at v 3260 cm™ and CO
streching of secondary a-/ .

The C-NMR a \ showed the presence of 16

carbons ; 2 amide ¢ »
carbons (8 137.0 ppmi, 5 flngibstita patfc Sarbons (5 127.8 ppm, C-6" , 5

c carbons (& 116.7, 143.4 ppm),

Q ppm), 1 quarternary aromatic

129.5 ppm, C-5"/7", & 1300
I rather upfield carbon (& 14.3 ene carbons (8 27.7 ppm, C-2/3, &

39.9 C-1, 8 40 ¥ rpntta—
ppm, i,

The 'H an ﬁ)ﬁv ﬁfﬁ 5%02 (Figure 18and 22)
indicated the pl@nce 0 phenylacety 33 fgt]ame iamine (234) and trans-3-

@ RHREATRUNIN A E

The phenylacetyl moiety exhibited four sets of equivalent signals. The two
proton singlet at § 3.47 ppm was that of the methylene protons, while the other three
signals in the aromatic region at & 7.22 (1H, m) ppm, 7.27 (2H, m) ppm and 7.28 (2

H, m) ppm were assigned to the aromatic proton positions 6" and 4"/8" and 5"/7",
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respectively. Long-range correlation between methylene protons at position 2" to the
aromatic proton at 4"/8" could be detected in the 'H-'H COSY spectrum. The

connectivity between the 2-methylene protons and the carbonyl carbon (6 174.0 ppm)

was also confirmed by HMBC experiment.

. 3.21 (m, H-1,H-4) ppm showed
m Q at § 1.50 ppm (H-2,H-3),

/ \\\*H‘ Y spectrum. The presence

ectrum which exhibited the

Two sets of N-methylenesp
connectivity with other
observable as a cross-peak
of 1,4-butanediamine 1
C-H long-range correlaffongfbe en protons pos d 4 to carbon position 3

and 2, respectively, and , osition 2 and 3'to carbon position 3 and 2,

respectively.
==
e _.i
An olefinic profes_signalat 8 570 o re —-—-‘ ' longmg to the trans-3-

methylthio- 2-propenoylﬁxme y ans c lmg (V = 14.7 Hz) with

another olefinic ﬁtﬂ ﬂ H\i/‘ﬂ %’ﬂnzj ﬁﬁaromns appeared as a
i ‘ ased on e

singlet at § 2.3 qppm experlment t thlomethyl proton H-4'
oot Q5 AR REAHAF TR o i
olefinic prgton H-3"in turn, showed correlation to an amide carbonyl carbon (C-1") at
6 167.3 ppm. The base peak in the mass spectrum of compond ED02 at m/z 101 also
corresponded to the existence of this trans-3-methylthio-2-propenoyl moiety in the

structure.
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CH;S H
(236)
The connectivity of these three moieties were established throuh HMBC

experiment in which the N-methylen otons of position 1 (& 3.21 ppm) of the

[dLge gorrelation with C-1' carbonyl ( §
d

167.3 ppm) of trans-3-methydthio-2-pi cnoyl.amoiety, while the N-methylene
74.0 ppm) of phenylacetyl
roposed as a novel bisamide
alkaloid, N—[4—(l—oxo; mobutyl] phenylacetamide

(237).

™
The structure of Eﬁ2 was confirmed by the mas s

fragment peak %ﬁ ‘?ﬂﬁﬁlﬂ tEst}ﬂ %thyl and thiomethyl

fragments from file structure, respegnvely ddmon the spectrum also

sosed Sk mmamw Q i ’l@ ey toss 2 -0

fragment, mdlcatmg the presence of phenylacetyl moiety in the molecule.

pectral data (Figurel5) the

The 'H and "*C chemical shift assignments of ED02 were shown in Table 7 and

the proposed fragmentation pattern of ED02 was shown in Scheme 2.
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Table 7 'H-NMR and *C-NMR assignments of ED02*

Position 'H e
1 3.21(m) 39.9
2 1.5(m) 27.7
3 " 27.8
40.1
167.3
116.7
143.4
14.3
174.0
43.9

137.0

22 130.0

129.5

v

Auiney$neny”
o, | . . .
* Chemical shifts are reported in ppm from TMS mﬁDﬁIé] ﬁul’fﬁhﬁy and
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Scheme 2 Mass fragmentation of ED02
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Compound EDO3

Compound EDO3 was crystallized as pale orange needles from methanol. The
high resolution mass spectrum of ED03 exhibited a molecular ion at m/z 288.2670
corresponding to the molecular formula of C,,H,)N,0,S,. The fragment at m/z 273

and 241 corresponded to loss of me and thiomethyl radical, respectively.

e
and 32) displayed six carbon
signals, representing 2 Setsfof €quivalein hon ‘atoms. These 12 carbons were 2
arbons (6 116.8, 143.4 ppm), 2

amide carbonyl carbons (6

methyl carbons ( 6 14.3 ppm' and 4'me n bons (6 27.9, 6 40.0 ppm). The 'H

e e e ——

and C chemical Shl. _.: able 8 and the proposed

fragmentation pattern o ':!' D03 we

ﬂUEJ’JVlEJVﬁWEJ’mi
QW]MTI‘?&JNVI']’J‘WEHQH



Table8 'H-NMR and "*C-NMR assignments of ED03*

Position 'H . &

1 2.33(m) 40.0
i 1.55(m) 27.9
3 1.55(m) 27.9
40.0

167.4

116.8

143.4

14.3

* Chemical shifts are rep 30D ; multiplicity and

AJ}W

coupling constants in Hz are in par

ﬂ‘NEJ’J‘VIEWIiWEﬂ’]ﬂi
ﬂWﬂﬂﬂﬂ‘iﬂJNﬁﬂﬂmaH
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m/z273

Scheme 3 Mass fragmentation of ED03
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The 'H and 'H-"H COSY NMR spectra of EDO3 (Figure 29 and 33) indicated the

presence of 1,4-butanediamine (234) and two trans-3-methylthio-2-propenoyl (236)

moieties.

Two N-methylene protons at § 2.

ppm (m, H-1 and H-4) exhibited connectivity

with the methylene protons at \ o (L -3) in the COSY spectrum. The
presence of 1,4-butanediaiiiiie , Qy HMBC experiment which
exhibited C-H long- r s \between. proton. position 1 and 4 to carbon

position 3 and 2, respe 2 and 3 to carbon position 3

and 2, respectively.
An olefinic proton at §45. trrzns-3-methylthio-2-propenoyl
moiety showing trans coupling },}U =114 .- g -3' olefinic proton at & 7.53 ppm.

The thiomethyl prot i:zf—-v_J—“—'—“i ------ ‘ ppm which on HMBC

spectrum showed three al & 143.4 ppm while the olefinic

proton H-3' could,b gﬁd ﬂ gl ﬁnﬁc 1') at & 167.4 ppm.
The base peak a n t1e spectru also corresponded to the presence of
lrans-3-met t

"R W"arﬂ SRR ENAT A Y

From HMBC experiment, both N-methylene protons of the position 1 and 4 of
1,4-butanediamine moiety displayed long-range coupling with C-1' of each trans-3-
methylthio-2-propenoyl moiety, indicating the connectivity of 1,4-butanediamine

moiety to two frans-3-methylthio-2-propenoyl moietirs at both ends. Therefore, the
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structure of compound ED03 was proposed as a novel bisamide alkaloid, 7rans-3-
methylthio-N—[4—(1—0xo—trans-3-methylthio-Z-propenyl) aminobutyl] propenylamide
(238).

0 H SCH;4

Compound ED04 S es from methanol, It gave

bright pink color with | a flavonoid.

In the IR spectrum (Fig_ > 41 _"" »n bands at 3381 and 1647 cm™',

suggested the presence of the h di0 % 25 , _H u he chelated carbonyl, respectively.

Wracteristic of a flavonol

Its UV spectra :;:"f'?'—'-"—i—‘—: i

chromophore at A, E6 nm 45965, band and EL 49 nm (e 34765, band I),

e Ny
N

indicated 5-OH substitution on the ﬂavonol nucleus whxlst the bathochromlc shift (17

o QA TRV Bt

in the presence of NaOAc/H;BO; indicated 7-OH substitution and B-ring o-diOH

substitution on the flavonol nucleus, respectively.

The substitution positions of aromatic A-ring was substanstiate by the meta

coupling of aromatic protons at & 6.20 ppm (d, 2.14 Hz) and at & 6.37 ppm
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(d, 2.14 Hz) , observable in 'H-"H COSY NMR spectrum which were assigned to the

aromatic proton positions H-6 and H-8, respectively.

The substitution pattern of aromatic B-ring was deduced by the ortho coupling of
aromatic proton at 8 7.31 ppm to the signal at 6.91 ppm (d, 8.2 Hz) and also meta

coupling to another signal a (dz). Therefore the o-diOH groups

_—d

A" Fosition of *--~e" the proposed structure of the

-7"

could be assigned to the

aglycone part of ED04 is.sh6vwa'h

7

The structure of I glyeor ed By the mass spectral data and

¥

the mass fragmentation patfegn, of was showndw Scheme 4.

AUEANETINE 1N
ARIANTAUNNIINGIAY
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m/z 153 Scheme 4 Mass fragmentation of EDO4
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Six proton-signals were possessed to a sugar molecule (240). The coupling
constants between .each vicinal proton; an anomeric proton (8 5.35 ppm, d, H-1"), -
2" (8 4.23 ppm, dd), H-3" (8 3.76, dd), H-4" (& 3.35, 1), 11-5" ( & 3.42, dq) an(i H-6"
(3H, 8 17.61, d); were 1.68, 1.68 and 3.36, 3.36 and 9.46, 9.46, 9.46 and 6.1, 6.10 Iz,

cochemistry of each proton on the pyran

t be equatorial-equatorial-axial-
é [H-6" signal was substituted

respectively. These showed that the stg

sugar ring; H-1", H-2", 11-3",
axial-axial relation. And thes

on C-5"in the equatorial pe

From HMBC experimeiif, the anoméri oar-moiety (H-1") displayed

¥ Y] |
three-bond coupling : d that the sugar moiety
II '
I

was attached at the posmon C 3 of the aglycone Therefore it could be conclued that

EDO4 is the kﬂvu]&l ’g W‘n@(w&l'] Fg) proton and carbon

chemical shift ass'lﬁ:menls were showfl in table 9. #hese data werefid a ﬁleement with

reported a. @ﬁl EL‘Z m&l ‘M ’] '
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Table 9 'H-NMR and “C-NMR assignments of ED04*

Position 'H ' v B

2 - 159.2
136.1
179.5
163.1

09.7
165.8

94.7
158.4
105.8
. 1229

116.9

146.3

ﬂ‘NEJ’J‘VIEWIﬁWEﬂ’]ﬂﬁ”

¢ 09182 . 1163,
A Mﬂ 50 umxamma d
5.35(d,1.6) 103.4
3 423(dd,1.63.3)  71.8
3" 3.76(dd,3.3,94)  72.0
4" 3.35(1,9.4) 733

5" 3.42(dg,6.9,6.1)  71.9
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6" 0.95(d,6.1) 17.61

* Chemical shifts are reported in ppm from TMS in CD;0D ; multiplicity and

coupling constants in Hz are in parentheses.

It could be concluded from the results of this investigation that the bhemical

characterizations of Aglaia edulis AN ‘ the presence of three alkaloids and

one flavonoid. The isolatjo L,_i_‘ oid FL0T,_ED02 and EDO3 from this plant
—_—

represents the first occusiene®™ 0L suifur oid in the family Meliaceae,

‘/-// \\\\\ ducts. These three alkaloids

dound in other Aglaia spp.

and EDO1, ED02, EDO
are bisamide in nature gifni
(Shiengthong ef al., 1979 olal., 1986, Saifah ef al. 1988 ;
1993) and therefore, migh; hemotaxonomlc informations

of Meliaceous plant.
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