CHAPTER 1V

RESULT AND DISCUSSION

Part 1 mical Study

&b was macerated with ethanol.
The ethanol extract was Tee— = phic technique to afford four
pure compounds. The sTot" O s nod compounds were based on
data from UV, IR, NN=#Z> b firmed by comparison with
the data reported litera: AN

The fresh stem b ‘___

Structure Elucidati

DR-1 was obt#® Y 5 | {181 Fraction C (Table 21) by
¥ W of chloroform-ethyl acetate-
methanol as eluents.

ow strong OH absorption at 3250
cm-l. The presence( ) gl ofyjindicated by the strong
colouration with eth £7 Y Jm-! was assigned to the
chelated flavanone COJfpu S f UV spectrum (Figure 29)
showed the characteristie ﬂf a flavanone Lhmmnphurc
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and gem-#imethyl group of a 2,2-dimethylchromene moiety. The presence of a C-y,y-
dimethylallyl group was inferred from the singlets at & 1.64 and 1.61 ppm, together

integrating for six protons, the doublet at 8 3.19 (2H, J = 7.82 Hz) and the triplet at &
5.15 ppm (1H, J = 7.33 Hz) of three protons in the allyl group.

The IR spectrum of I8

Signals due to four aromatic protons (B-ring) were discernible at & 6.90 (2H,
J = 8.3 Hz) and & 7.39 ppm (2H, J = 8.3 Hz) and these could be readily analysed in
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terms of a p-disubstituted benzene ring. The salient feature of the NMR spectrum of
DR-1 is the ABX system, diagnostic for the C2 and C3 protons of a flavanone. The C3
proton, the X part, appears as a double doublet at & 5.44 (Jax = 12.7, Jgx = 3.0)
while the C3 protons, the AB part, appear at 8 3.14 (Jax = 12.7, Jap = 15.0 Hz) and &
2.87 ppm (Jgx = 3.0, Jap = 15.0 Hz). The two signals of C3 protons were assigned,
according to the J-values, for the frans- (axial) and cis-(equatorial) protons respectively.

The presence of a chelaty R I F J 4 s evident from the signal of a phenolic

proton which appeared as a s |1/ sition (8 12.43 ppm), whereas the
singlet at § 8.43 was attrib === other [ geoton at C-4' position. Chemical

evidence for the presence_g shegolir, S — 05 in DR-1 was provided by

acetylation to give dimeth= BSNSewvas shown in Figure 30.3.

ded from NMR and mass

NN hat the base peak at m/z 391
o3 \ J1'Whylchromene moiety. The

imethylallyl group ; it might

The substitv.
spectral data. The mass
(M-15) which resultec
fragment at m/z 351 (M, : \
have resulted by the ruptu A W\ carbon adjacent to the A-ring.
the fragments at m/z 271 ' [192d only if the non-chelate OH

group and the ¥,y-dimeth ;-":’:' i e Wsigned to the B- and A-ring,
respectively. The non-chelateZ® HW ' g=fore located at C-4' while the y.y-

dimethylallyl side-cl i g - 4 B
7 i
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m/z 271

Figure 24  Mass spectral fragmentation of DR-1
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The heteronuclear multiple bond connectivity (HMBC) and the correlation
spectroscopy via long range coupling experiments (COLOC) were confirmed that the
dimethylallyl group is located at C-8. The HMBC exhibited the C-H long range (2-3
bonds) correlation of DR-1 that C-8 carbon (& 109.26) showed the correlation to C-2"

proton.

The expansion of its spectrum exhibited the correlation of C-2" carbon (&
79.01 ppm) showed the correlatics R I F J-goroton signals, and the 2"-CHj3 carbons
(6 28.50 ppm) correlated to \| ’-10 carbon (8 103.52 ppm), C-5
carbon (8 157.52 ppm) Qinmetasr,on (O w1) showed the correlation to 5-
OH proton and C-6 car i rreFied s ‘oton. At & 160.30 ppm, C-7
that the dimethylallyl group

carbon showed the correia®
is located at C-8.

i
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recorded data of lupinifolin, a known flavanone isolated from Tephrosia lupinifolia
(Smalberger, Vleggaar and Weber, 1974) and Lonchocarpus miniflorus (Mahmoud and
Waterman, 1985). The proposed proton assignments of DR-1 are shown in Table 34.
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Table 34 Proposed IH-NMR Assignment of DR-1

H-Position & H (multiplicity, J (Hz)) Category
2 5.44 (dd, 127, 3.0) H
3 2.87 (dd, 15.0, 3.0) H-cis
M) 127) H-trans
5-OH | OH
2'.6' 2H
3'.5" 2H
4'-OH OH
2"-CH3 CH3
CHs
3" H
4" H
e 2H
2 H
3"_.CH3 CH3
CHjs

AUEININTNYINS
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NMR techniques which included the proton decoupling, the 13C-1H HETCOR, the
HMBC and the distortionless enhancement by polarization transfer (DEPT) experiment.
They indicated twenty-five carbon signals which were the signals of 11 quaternary
carbons, 9 methine carbons, 1 methylene carbons and 4 methyl carbons. The proposed

carbon assignments of DR-1 are shown in Table 35.



Table 35 Proposed 13C-NMR Assignments of DR-1
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C-Position & (ppm) Category

2 80.00 CH
3 43.64 CH»

4 198.09 C

5 ' c

6 C

7 C

8 C

9 C

10 4

1 C

2' CH
3' CH

4" C

p CH
6' CH

2 s
2"-CH3 CH3
2"-CH3 {a Ve CHj3
3 A CH
4" CH
2225 CH>

:JH‘LIEI e

¢ 26.09

3"!-

ﬁﬁfms m .

ﬂwﬂfﬂﬂ TN ﬁ‘E‘J’

* interchangeable

In this investigation, an attempt to completely assign all the 13C-NMR signals
was made the results from analysis of the HMBC and COLOC spectrum of DR-1 and
suggested that the previously published (van Zyl, Rall and Roux, 1979) assignment
should be revised. The three signals (C-6, C-8 and C-10) were in the range of non-
oxygenated carbon with ortho/para oxygenation (90-125 ppm) (Harborne and Mabry,
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1982). The two closely located signals at 8 103.46 and 103.52 ppm were assigned to
C-6 and C-10 respectively (or might be interchanged) owing to the similar environment
of the two carbons. Thus the last signal of the group at 109.26 ppm was arbitrary

assigned to C-8.

The HMBC and COLOC experiments showed that C-3" proton correlated to
C-6 carbon at 8 103.46 ppm and C-8 carbon (8 109.26 ppm) correlated to C-2™

proton.
In addition, the ac (5 108.1 ppm) and C-8 carbon (8
102.2 ppm) (both quatex — s port (van Zyl, Rall and Roux,
1979) should be revise™
From 1H-NMZ L\ o DR-1 was determined as
lupinifolin. The strif€u- 407 PREY \\N C-NMR assignments are
shown below. \

AUEININTNYINS
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3C-NMR assignment of DR-1
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Structure Elucidation of DR-2

DR-2 was obtained as white amorphous powders from Fraction E (Table 21)
by column chromatographic technique with petroleum ether : ethyl acetate : methanol

(7:3:1) as eluents.

The 'H-NMR spectrum of DR-2 showed a heterocyclic olefinic proton of
isoflavone (H-C-2) as a sharp singles il g magnetic field at & 8.24 ppm. A ring of
this isoflavone must have beex ' @ oth C-5 and C-7. Together with a
hydrogen-boned C-5-OH N 7 m and a singlet at  6.36 ppm
assignable to an A-ring [ "_: C-out = |H-NMR at § 6.92 and 7.64
ppm (both 2H, two d, _— X e of 4'-hydroxylated B-ring

protons.

The three se®01 v (e ¥ \ T Myl group were assigned at
8 1.64 and 1.76 ppm ST 4 & § ~ ' N\ N /=6.0 Hz) and 5.17 ppm
(1H, t). The proposed pr ’ A\ wn in Table 36.

Table 36 Proposed 1F,

H-position — Lupiwighteone Category
8 H (multigdeb/A 24 tiplicity, J(Hz)
2 A Lani o £, H
5-OH Vi, A OH
6 ji] oSS — 0.374fp H
2', 6 7.64,(d, J=8.0 Hz) 7.46 (d, /=8.7) 2H
3!, 5 ﬂ %i %" . - 2H

. 4
2 | 5.17 (;) d a2 1Y H
RPNV AT ING A o
q ; e el = CH3
The assignments of protons was confirmed by comparison of the data of

lupiwighteone (in acetone -dg) previously reported by Hashidoko, Tahara and
Mizutani, 1986.
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The IR spectrum of DR-2 (Figure 36) suggested the presence of a hydroxyl
group and a ketone group. The IR spectrum assignments of DR-2 were shown in

Table 37.

Table 37 IR Spectrum Assignment of DR-2

Assignment

Range of Absorption
(cm)

O-H stretching of R-OH

3400, 3200
B C=C stretching of alkene

1660

1580 =0 stretching
1260 - stretching
1415 %0-H inplane bending of

“poenol
ut-of-plane C-H bending
of aromatic hydrocarbons

8§20, 840, 880

In the MS spectrum ZZhA 7, as detected at m/z 338 (CyoH150s) ;
fragments m/z 323 T ' b *1risi11g from fission at a
prenyl side-chain). §£% X' ) parts of the prenyl side-
chain followed by retJijDie

0 2Tk fragments at m/z 165 and
118 as shown in Figur jﬂli

AUEANENINENT, e

e retro-Diels- agments at m/z

Sy ehRn e gt o]



retro-Diels- Alder

ﬂumv}mﬁw\ﬁm

qRIA9N T AN aE J

Figure 25 Mass spectral fragmentation of DR-2
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The 13C-NMR spectrum (Figure 38-38.1) supported this structure and was
shown in Table 38.

Table 38  Proposed 13C-NMR Assignment of DR-2.

C-Position | L upiwighteone Category
' = (ppm)
C-2 . CH
C-3 C
C-4 C
C-5 C
C-6 CH
C-7 C
C-8 C
C-9 C
C-10 C
c-1 @
c-2' CH
c-3' CH
C-4' o
C-5' CH
C-6' | CH
o I a 220 : CH,
2"ﬂutl’m£lﬂ " C“
C-3" 2
C-4" 258¢€ CH3
\ls ) CHs

The assignments of carbons was confirmed by comparison with the recorded
data of lupiwighteone (in DMSO -dg) previously reported by Fukai, Wang and
Nomura, 1989,
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From 1H-NMR and 13C-NMR assignments of DR-2 (in acetone dg), the
structure of which was determined as lupiwighteone the structure is shown below.

Part 11 W e M Specification

guminosae. Many species are used
o) countries.
Y )

Puwnd Derris scandens Benth.

The genus Derris beldc
as medicinal , fish-p{zAaliies

Y.
Owing to thegs

in both external and in®™nal characters. The pharmacogn®ic specification was used to
distinguish thcﬁwu ﬁlﬂ  The results frd@ this investigations were summarized as

follows. ')ﬂﬂ?ﬁﬂfﬂﬂi

Quantltatwe Value of Desgsis reticula@f Craib and

2 sea«memmmum'mma 4

Table 39 shows various values of the leaf measurement of Derris reticulata
craib and D. scandens Benth.. It can be seen that the values of the two species were
markedly different and thus could be used for distinguish the plants.
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Table 39  Data of Leaf Measurement
Data D. reticulata Craib | D. scandens Benth.
Mean of Stomatal Number (lower epidermis) 372.81 723.68
(342.11 - 421.05) | (605.21 - 8§15.79)
Mean of Stomatal Index (lower epidermis) 11.69 23.37
(10.40 - 13.27) (20.44 - 25.44)
Standard deviation of the Stig 0.753 1.097
Mean of Palisade Ratio 5.99
1.25) (5.00 - 7.25)
Standard deviation 0.740
Mean of Vein-Islet Ni#® 14.95
(13.00 - 17.75)
Standard deviation 1.295
Mean of Veinlet Terminat 1.675
1.25) (1.25 - 2.25)
Standard deviation 0.3237

-

e —————

1 The MTjro>
Derris reticulata Crmh

e B

diagnostic chara@grs are (Fi

The Microscopic:

- ” aristic
AY |

ol Powdered Stem of

igure an’w Hq’ﬂﬁ sweet taste. The

NINTRIURITNHAR B

2. e medullary ray in tangential longitudinal view surrounded by calcium
oxalate prism sheath.
3. the abundant fragments of groups of fibres with thick, lignified walls and

narrow lumen. Some groups of fibres are found surrounded by calcium

oxalate prism sheath.
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4.

6.

Ts
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the fragments of xylem parenchyma, composed of rectangular cells with
moderately thickened walls and numerous pits.

the large, lignified bordered pitted vessels, which are usually found in small
fragments.

the starch granules which are found scattered ; they are simple and very

occasional compound . omponents. Each granule is nearly
spherical but some WIS ones. The diameter is usually 4 to

7 W (range 4 to 2
the scattered caw =
the sclereids v .5 y found in small groups.

the occasiong’

Powdered Stem of

The powder is pale br #n Ji T 1M tic characters are (Figure 15) :

al cork cells in surface view.

4

."*d' ch granules.

the occasional frag
l

the fragme y

the abundan = agments of groups of fibres wid thick, lignified walls and
narrow lumen. €Sagne groups of §lwes are found surrounded by calcium

~AUBINYNINING

the fragmcnts of xylem p#renchyma igmlongitudinal vigy, composed of

ﬂfﬁ"llﬂ*&ﬂﬁ*ﬂ#’%d HAINAE

the fragments of xylem ray in radial longitudinal view, composing of ray
parenchyma with underlying fibres or xylem parenchyma.

the large, lignified bordered pitted vessels, which are usually found in small
fragments.

the sclereids are oval or rectangular and usually found in small groups.
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8. the starch granules which are found scattered as well as in the
parenchymatous cells ; they are simple or compound with 2 to 3 components.
Each granule is nearly spherical and 3 to 11 p in diameter.

9.  the scattered calcium oxalate prisms.

10. the occasional brownish substances.

The common characig . . § drugs are the presence of calcium
oxalate sheath fibres, borde= e c ssc | e b cork, brownish substances and
starch grains. Their diffemmmmm—| b %, Semm— shown in Table 44.

Table 40 Comparis: SNSonic Character of Powdered

indens Benth.

Stem of Derris reticularc 4" 4 ' AN " :

L peicyiomah by oo /1Mo wder and slightly
good sweet taste. ‘ e AN e

2. the multiseriate medullaryfayJaGe. - \eGllary rays are usually found
tangential longitudinal viﬂw;-'“ ial longitudinal view whilst the

surrounded by fil i ZSSS

Re *lary rays in tangential
oxalate prism she{ ™3 RY ) v are occasionally
= a JRv of thin-walled cells or

frequently &%inot be observed and are

CULRNEY 2L i A
ARl IR

to 4 c4mpoents. Each granules is Each granules is nearly spherical and
nearly spherical but some of them are 3to 11 p in diameter.

different shapes. The diameter is
usually4to 7 p
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The Microscopical Character of Powdered Leaf of

Derris reticulata Craib

The powder is yellowish-green in colour. The diagnostic characters are

(Figure 16).

4.
Derris scandens Benth. ..--"’;:-,...r' '}'

the abundant fragments of the lamina in surface view showing upper
epidermis with slightly thily pjled cells, stomata absent and underlying
palisade cells. Paracy \ 4 sent on the lower epidermis.

the fragments Of S —1 irgeCl . showing the upper epidermis, a

single layer of =i puiSP spongy cells, some of them

containing ca'= Ssa.cpidermis.

the fragmen, i Coxalate prisms.

the fragmer, LT h \ ™ and calcium oxalate prism

the occasional 1 aul s alar (3 cells) trichomes.

The Macrasc ‘;i_ﬁfﬁ

of Powdered Leaf of

The powd[w cmm(ﬁgum 17).

=
the abunda i fragmeriis orremenenuna in §¥ace view showing upper

epidermis w:ﬂ' ht]j,r thick- waly cells, stomata absent or rarcl;.r found.

~HUE NN TR AT~

the frﬂmﬁnl:s of the lamingin sectional vmw showing the u pf:r epidermis, a

QMﬁwﬂW ﬁ'ﬁ"m ﬂ maiund the lower

3.

4.

3,

6.

the fragment of the mesophyll with small vessels and fibres.
the parenchyma in longitudinal view.
the occasional calcium oxalate prisms.

fragments of spiral, pitted and bordered pitted vessels.



7.

207

the scattered nonglandular bicellular trichomes.

The common characters of both powdered leaves are :

1.

2,

Table 41 Comparisy
Leaf of Derris reticu

the abundant fragments of the lamina in surface view and sectional view.

the calcium oxalate prisms.

the nonglandular mu's
the parenchyma 2@
vessels

Their differe: shown in Table 45.

opic Character of Powdered

D. reticulata Craib D. scandens Benth.

1. yellowish-green (SR

V.
2. the abundant fragifS :
and rarely found th@¥icatrix on e and showidd the cicatrix on the lower

lowere p::ie;nms @ °pidermis.

3. the nonglanh uﬂ:}m El " jrm&;hnimlum trichomes,

(3 cells) trichomes, 230 to 261 pL jpng 91 3162 i long. TI@! are found

LTBIIA

- - agments of epidermis

"QRIRNNIU AR T IR
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Two-Dimensional Thin-Layer Chromatographic Pattern of Chemical
Constituents

Two-dimensional thin-layer chromatographic patterns of chemical constituents
of the stem of Derris reticulata Craib and D. scandens Benth. have indicated marked
differences from species to species and could be used as an important tool as an

additional in the identification and di gy § jpfjon of the plants.
A coding system h \I snose of describing the individual
spot occurring on the chror B — 111 ‘vh.

— —
1. Rgvalues obtamnes NN Cins.

2.  fluorescence - o= N e - ultraviolet light before or
after spraying v T | \ N

3.  colours of spots ‘ " AW\ rious detection reagents.
Determination 4 LN -: ) b\ G curring in different species

can be done by direct maich Jif of SIS CNEEE oo}

r——

Two-dimensional deve=s

E 1lar valuable for mixtures of man
1-'5"".'.‘»*..-',:;'. . y

components. If thacg sot grompletely separated by

development in a si ,;, .:' Ve them by this method.

Reproducible results cps u=sconditions affecting the Rf
values such as the lay®#® thickness, the temperature and®&e time interval for drying,
moisture content of the cHrggatogram, the a@gunt of sample applied, saturation of the

chromatograp ik B%n l&wﬁ wasy tghfs, Ind the conditions and

the time interv@Jof the intermediate drying after each development. In the present

BEC) 1Nl E i) 00T

Determination of Thin-Layer Chromatographic Pattern of Cha-aem Thai
from Various Local Traditional Drug Distributor

The identification for the corrected species of Cha-aem Thai from various
local traditonal drug distributors was made by using Thin-layer chromatographic pattern
of the extract with those of authentic plant (Derris reticulata Craib, Cha-aem nuea). The
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result (Figure 18-21) showed that Cha-aem Thai which were secured from various local
traditional drug distributors are D. reticulata Craib, Cha-aem nuea.

Determination of Thin-Layer Chromatographic Pattern of Sugar

For the aqueous portion (DR-W), the presence of free sugar was determined
by using Thin-layer chromatographic pattern in order to compare with authentic mono-

and di-saccharides. The result (Fie g §7-23) showed that the free sugar in the

aqueous portion was sucrose wh ior sweetener of this plant.

AuEIMENINGINS
MIAINTAUNNINGIAY
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