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CHAPTER 1V

DISCUSSION

The present wor

ing chromatographic technique,
has led to the w

// two new f‘lavanones, 8-

lavandulyl1-5,7,2"', anone and 8-lavandulyl

=5,7,2'4,4',6'-p om the diethyl ether
extract of the |
The structure *
Uv, IR, NMR an

The firsg gave bright pink colour
with Shinoda te colour with ferric

chloride solut i on.. <F¥ ,,_}l _ was a polyhydroxy

flavonoid.

In the mass spectrum of - SE-1 (Fig. 3.23), the

sreste (138341845 W FFromne o o

elemental alys1s. est%b11shed the molec%uﬁr formula as

AR TANN TN 1NN Y

In the IR spectrum (Fig.3.17), the absorption bands
at 3450 and 1640 cm suggested the presence of the hydroxyl
ghoup and +the chelated carbonyl group, respectively. The
feature of UV spectrum (Fig., 3.13) showed the characteristic

of a flavanone chromophore. The bathochromic shift (21 nm)



187

of the band 11

th the presence of

AIC1_/HC1 (Fig. cted \ the acid-stable AICI,

complex between ' -'w'unx

groups of the flavangne. - ¥ t, the bathochromic shift

and +the C-5 hydroxyl

(42 and 41.5 nm) of :;;V ;Qi,. in the UV spectra on the
addition of N '—""“f*!"”’—“f“”“*“’”‘ 1g. 3.16) indicated
the presence o T gr up which the electron
delocalization %gn be occurred (Fig. 4.1) (Mabry, Markham,

and Thomaﬂ ﬂﬂ ’}%ﬁmgew Eijﬂnithese data, SE-1

was considéred +to be a 55 7= dzhydroxyflavanone derivative.
QW’]Mﬂ‘iﬂJ UAIINYIAY

The 'H-NMR spectrum of SE-1 ( in the mixture of

hexadeuterated acetone and deuterated chloroform ) fFig.

3.18) showed the singlet signals of one chelated hydroxyl

and other three hydroxyl <&roups at 12.18, 9.22, and

7,91 (double intensity) respectively, which these signals

were absent when the solvent was changed to tetradeuterated



d‘

ﬂLHElEl‘VIﬁWEﬂﬂ‘i .

Figure 4.1 Electron delocalization of the flavanone in the

basic medium.
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methanol (Fig. 3.19). The most down field signal at 6 12.18
was certainly due to C(5)-0H, which chelated wiﬁh the
carbonyl group. The signal at § 7.91A showed two equivalent
hydroxyl groups 'which must be in the B ring. So the rest

hydroxyl signal at § 9.22 was attributed to the C(7)-0H.

In *H-NMR which tetradeuterated

methanol was use .19), the substitution
positions of th deduced from the ortho
coupling of t ls atd 6.98 (1H, &,
J = 8.1 Hz) a , rlf \ | t Hz). -  These two
signals were d . \ (3')-H together with
g was considered to
have dihydroxy s itions 2' and 6'. The
other aromatic pr : .91 was due to C(6)-H.
The three signals = 14.1, 3.0 Hz),
3.91 (iH, d 2.44 (1H, dd,

J = 16.8, 3.0 type €rouping, one

proton at C(2) and two at C(3). The rest signals were due

o ool HEAPUN T Y e v

methyl 8kips [two at 3(5"), and one at C(B")] showed the
o YT T LW Y299 e
[C (3" and (1)1 at & 1.97 and 2.52, two methine groups
[C (2") and C (4")] at § 2.44 and 4.94, and two methylene

protons of C(9") at 6 4.51 and 4.54.

The +two dimensional 'H-NMR (COSY) was useful to

distinguish +two methyl groups at C(5") from the other at C
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(8"), . By +this way, the signal at § 1.59, which showed
- the correlation to the signals of C(9")-H, was due to +the
methyl protons at. C(8"), and +the ones at § 1.53 and 1.47
which showed the correlation to the signals of C(4")-H and
C(3")-H, were due to the protons of two methyl groups at

C(5").,

The mainly based on the
C- H HETCOR spe 7 ‘ 1??: ils of carbons possesing
‘ in accordance with +the
"H-NMR assignmenty i; ”_ ‘m ‘:S\\\groups at C(5") which
must be - determin S ch A bheir téC chemical shifts.,
Because of the ste £F&ct it ‘-mct.). the high field

siﬁne ed to Z-C(7"), and the
lower field signal at ;’_ “£o E-C(6"). So these methyl

protons could - a 1y as d sfrom the correlat ion

13 1

in the c-- i’ighal at § 1.47 was

0 l.Saﬂlas due to C(6")-H.

L - (V)
q USLANENANE NN T creamentation
at m/z 301 C[M'-123 (C Hf )1 and @423 whicH/ suggested the

presetbelbe | 6 NIkl Gl | AL T QU EL s o +1na

the fragment at m/z 409 [M+-15 (CHa)J also. The fragment

due to C(7")-H Egnd

at m/z 136 (CEHBOZ), due to the retro Diels—-Alder cleavacge
of the flavanone, suggested that +the B ring of SE-1 has
two hydroxyl groups. And the fragment at m/z 165 [301-136
(CaHaoz)J suggested that +the A ring has one lavandulyl

and two hydroxyl &roups.
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w/z 283 '| ,J ! !
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- N i, o 2y |
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m/z 69 m/z 219 m/z 165 m/z 123

Figsure 4.2 Mass fragmentation of SE-1
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From all of these informations, SE-1 is characterized
as 8-lavandulyl-5,7,2',6'-tetrahydroxyflavanone,the structure

of which is shown below -

5'

The _1ffé--%, ompound from Sophora exfigus
Craib root is "~ f; :f; _ gative result to Shinode
test, dark ‘4ﬂ{’ chloride solution
and the f‘eat\ﬁe (Ej. 3.24) showed the
flavanone chromoghore. spectrum (Fig., 3,.28) also

bhﬂau AU E}%&}jﬂ{.}’] X Fxs1 sroup wnd the

chelated c bonyl group ft 3440 a d 1635 cm * respectively.

Q W”-‘}aﬁsﬂ'i EH‘%J “f] %%B Qia Haried shift

reagen s (Fig., 3.25-3.27) exhibited the presence of 5,7-

dihydroxyflavanone moiety.

From +the mass spectrum of SE-2 (Fig. 3.34), +the
molecular ion peak at m/z 440, corresponding to +the

elemental analysis, established the molecular formula as
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The lH—NMR of SE-2, using hexadeuteroacetone as

o (I 0 g
a8 28 7
solvent (Fig. 3.29) showed signals in the same manner
as those of SE-1, except the low field signals at 6 8.43
and 6.01. There are singlets representing one proton
of the hydroxyl group and two symmetric protons of the

aromatic B ring, respecti y instead of +three adjacent

symmetric protons SE-1. The uC—NHR of

SE-2 also showe he same manner as SE-1,
except those and C€C(3',5") which
shifted to th at 6 160.28, 104.38,
and 95.88, re & fh'_;:. '., resulted from the
shielding eff adding to C-4°',
The hydroxy sub ‘\\ 3 ring can be confirmed
by comparing the "shifts of B ring carbon

atoms. The effect :,1;:Td> bstituent on the chemical

shift of B ring 1d be estimated from the

differences oiﬁ. of _pinpocembr i o e dihydroxyflavanone)
Vo <

and naringenin €5, : one) (Table 4.1, F¥E.

4,3) (Markham and Chari, 1982).

ﬂ‘IJEJ’J‘VlEJﬂﬁ?NEJ’]ﬂ‘E
QW’WMﬂiﬁH UANINAY
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Teble 4.1 The ' C chemical shift and the effect of hydroxy substituent on the

"C chemical shift in B ring of flavanone derivatives.

§ Pinocembrin Naringenin Difference
(PPM) (5.7—dihydr9:yflavenone)‘ y4'-trihydroxyflavanone) [(position to the
"*c-Position hydroxyl group)

3 -8.1 (p)
2* +1.7 (m)
3 -13.3 (o)
4 +29.3 ()
5 -13.3 (o)
6' +1.7 (m)

Figure 4.3 Shifts induced by introduction of a hydroxy sSroup

in B ring
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" Table 4.2 The predicted ' C chemical shifts in B ring of 8-lavendulyl-5,7,2',4',6'-

pentahydroxyflavanone and 8-lavandulyl-5,7,3',4',5'-pentahydroxyflavanone and the

observed ''C chemical shifts in B ring of SE-1 and SE-2.

B;LavaJ)d\tlyl-S.7-d5hydroxyﬂa‘ anone/ derivatives with different hydroxy substitution
patterns in B ring (p ’ r//{/-‘
—— OH-
Ho. O HO _~__OH|
n R @ OH n
OH OH
(observed (observed
b from (predicted) from
Position| SE-1) SE-2)
5 111,736 132,636 103,419
((111,736+(- 5 (138,336+(221.7)4(-9. 1))
2 157,735 o 106,035 157,918
sy (126.735+(~13,3)+1,74(-9, 1)
3 108,272 9*37& 130,672 148,372 95,943
ﬂ uﬂfﬂaw '8%—‘51%—87)} ! t@ms.sﬂ-la.a)n.n
g 130,708 160,008 ¢ 1230 130.008 159,435
DI\ G AT §) fh i
s |%os.272 94,972 1 130,672 | 148,372 95,943
(108,272+(~13.3)) [ (108,272-(-13,3)-(-9, 1)) | (130, 672429, 3+(-13,3)+1,7)
6' 157,735 159,435 126,735 106,035 157,918
(157.735+1.7) (157,735-28,3-1.7) (126.735+(~13,3)+1,74(-9, 1))
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Using the principle of additivit& of hydroxy
sUbSLIthent ~ BPfoct (Teble 4.1, Figs 4,8) spd- 70 ohemidel
shifts in B ring of SE-1, predicted *®¢ chemical shifts in
B ring of 8-1lavandulyl-5,7,2',4',6'-pentahydroxyflavanone
and 8-lavanduly1-5,7,3',4',5'-pentahydroxyflavanone could be

C chemical shifts in B ring of

compared with the observ Wy
SE-2 (Table 4.2)§I///
" i-_--i

L T o

From an be concluded that

SE-2 is 8-1lavsa hydroxyflavanone, the

structure of

o
ﬂuﬂ?ﬂnﬂnWBWﬂﬁ
o ma»amw HRA I AR iom reve

a lav ndulyl group substitution. This is agree with a few
chemotaxonomic points of view., The first one is that most
of flavonoids with CE or C’o side chain were found in
leguminous plants. According to the data survey of

flavanone distribution in the genus Sophora in table 2.8,

though flavanones are classified to be the natural minor
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group by Bohm (1982), Sophora in one of the genus which
enriched of 'various kinds of flavanone. In addit}on, it
can be notified that +the 1lavandulyl group may be one of
the chemotaxonomic marker of the genus Sophora. So,
this recent work supports +the classification of genus

inosae and the chemotaxonomic

significance agree h J”b phological classification.
These suggest t th 04 flavonoids are useful

to the establishment

Sophora in family Le

taxonomic marke
of chemotaxo phora after further

accumulation of s and distributions.

The C-2' and C-6' in the
B ring of flavomoi 'g‘*Jf;“ rere in nature. Some of
these are (+)- .';;;-?ﬂ;i ‘, y6'-trimethoxyflavanone,
and (+)-5,2"> d:hyﬂé}iﬁtfi :u_“ rimethoxyflavanone from
the roots | ; 9 lor Colebr. and

(25)~5,T:2"36" 7 (2R, 3R)-345,7,2',6"'~

penbahydroxyflavanone,and skullcapflavone Il (5,2'-dihydroxy

-6,7,8,6" ﬂﬁum{nﬁmﬁwfﬂﬂﬁtama baicalensis

Georgi mura al, 1982; Tomlmorl al, 19853
RO b o Wﬂim’ﬂ'ﬁ‘f‘l ﬂﬁf‘lﬂ‘ﬂ‘ SanEoy
tetrahYdroxyflavanone) and SE-2 (8-lavandulyl-5,7,2' 36—

pentahydroxyflavanone) are naturally uncommon flavanones.
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