CHAPTER 1V

RESULT AND DISCUSSION
' !

The 1.5 Kg of dnIO0d L leg Roxb. was macerated with

petroleum ether and chlo-c : Smct] nleum ether extract, AA-4

and BB-2 was obtained 4 concentrated chloroform

extract was dissolved 1 h and then partition with

hexane. From hexane g2 obtained by column

chromatography. During °

F | ¥
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The yield of AA-4 JfB. == (R were 4.8x10°3 %, 11.8x10°3

s
i

%, 247x103 % and 1.63x ively, based on dry weight of

f—-":f‘v _-l" "
Alakoocha Roxb. pq+is . -
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showed the pattern of the functional group as table 8.

nf AA-4
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Table 8 The IR spectrum assignment of AA-4

Range of absorption (cm™1) Assignment

3600-3100 (broad) O-H streiching

2950-2800 (strong) C-H stretching

1640 (weak) » 7 =C stretching
1460,1380 (medium /M— T—...,qing of CHj

1070 (medivemm®™ e, | 8 SSwching

950,800 (weaw ' ~.\\ wing out of plane
The IR specti a \\ sme 3. From two IR spectra,
melting points and Libe, @4 \ A W\that AA-4 was steroid. The
13¢ NMR spectrum of A A | " "“?"'P 1gur ' d its chemical shift compared

with standard [-sitosterol a " hown in table 9 (Wright et al,

1978)
; 5
The MS spect3yt #i¢min in Figure 5 The fragment
of AA-4 comprised chaficteristic fragme of B-sitas and stigmasterol. The peak
at m/z 414 and #42 o ﬁﬂﬂstcml. respectively.
The scheme 6 Ypwed mcnumun paﬂ'lway of snostcml and stigmasterol

‘"“"qmmmmumwmaﬂ
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Table 9 The chemical shift of 13C NMR of B-sitosterol stigmasterol and
AA-4.

No. of 8 (ppm) of S (ppm) of & (ppm) of
carbon B- sitosterol j Stigmasterol AA-4
1 37.31 50 ;|. : 37.25
2 31.65
3 71.79
4 42.32
5 140.76
6 121.69
7 31.91
8 31.91
9 50.14
10 36.50
11 m 21.08
12 39.78
13 42.30
14 EE Don o 1hn SEEH | o o 56.77
. AUEINININYINT o
16 2 ¢ 8 | '-'EIT
AR)asisuNniingna

18 11.87 12.07* 11.85, 11.99*
19 19.40 19.42 19.38

20 36.17 40.54* 36.14, 39.78*




Table @ continued.
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All data proposed tha7iw

stigmasterol (3).
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No. of & (ppm) of & (ppm) of & (ppm) of
carbon B- sitosterol stigmasterol AA-4
21 18.82 5 B3 b b 18.77, 21.08™
22 33.9 33.96,138.12*
23 26.11,129.28"
24 45.85, 51.23"
25 29.18, 31.91%
26 19.80, 21.08*
27 19.03
28 23.07, 25.38*
29 11.99

mixture of [-sitosterol (2) and
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2 Structure Elucidation of BB-2

Compound BB-2 was yellow needle crystal that melted at 259-261%c.
When it reacted with 5%AICl3 solution in ethanol on TLC, giving fluorescent

yellow spot in long wave UV light ‘} absorption spectrum (Figure 6) showed

(A max= 368) of flavones. The
high intensity absorption_ el 1S U ‘nd I) was attributed to the
- ¢ "“f' *ecause of the coplanarity of
this two ring. These ilfip)’ 118 | the UV absorption of BB-

2 with shift reagent J1dlh: methoxide was added to

BB-2 solution (in M ‘ V&’ oCMomic shift. This was an
indicator of 4'0H of ffc ff 'ff )\ WM BB-2 + AlCl; and BB2
+AICl3+ HCI spectra we #fr f;_ P 1 BB-2 spectrum. The three

alike spectra revealed that |#3 J"EM, PHWvith substitute group on C-6 of
flavones and flavonols (Mad ’u"

Ff E

Aueiinty WEl’lﬂ"a'
qmmmmumqwmaﬂ

(4)
The IR spectrum of BB-2 (Figure 8) showed the pattern of functional
groups as table 10.
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Table 10 The IR spectrum assigment of BB~2..

Range of absorption assignment
(em1)
3450-3350 (strong) O-H stretching

2939,2861 (medium) C-H stretching

1D stretching

~tching

\ ,u-.-ing
\ ding out of plane

The BB-2 'H L4 ol e ONNN Nixteen signals of twenty-six

protons. The protons wen g JF : archy N or olefinic protons, seventeen
sp> protons and two prot S i M. The position of proton was
assigned by H-H COSY Six protons at signal &

-’9 -19 and 3H-20 protons
Y. "
that vicinal coupled ("34'8 ot uuple.d (J=1.5Hz) with their

1.1ppm(dd,J=6.8,1.51{cN

tie sp3 proton s:gnal at & 2.4'?ppm (mJ=7,6.8,1.1) could be

assigned as Ham ta wﬁmm ﬁ ﬂ ﬁﬁ .7ppm,dd,J=16,7Hz);

vicinal coupled with 3H- 19 and 3H-20 and long range coupled (J=1.1Hz)

P ,
) N TR 15 E LN 01 M
each othemg their vicinal co up ing c-:::-nstant equaled to 16Hz (Figure 12). The signal at &

5.48ppm (dt,J=9.2,1.2Hz) could be assigned as H-12 that vicinal coupled with H-11 (8

protons (Figure 1la).

6.22 ppm,d,J=9.2Hz) and long range coupled with two vinyl methyl proton H-14 (5 1.9
ppm,d,J=1.2Hz) and H-15 (8 1.6ppm,d,J=1.2Hz) (Figure 11c). The singlet signal at &

3.94ppm was assigned as the methoxyl proton (7-OCH3). Its chemical shift was higher
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than the other methyl group since it bounded to oxygen which had high

electronegativity.

The aromatic proton signal at & 6.57ppm was assigned as H-5' (dd,

J=8.5,2.1Hz) that ortho-coupled witl 47 63ppm,J=8.5Hz) and meta-coupled with

H-3' (8 6.45ppm.d,J=2.1Hz) £ ﬂsignal at & 6.48ppm was assigned

as the aromatic proton at_s . - m—iroton signals at 8 9.83ppm and

13.53ppm could be e T A cspectively. The latter was
downfield caused it ha® i | \ \’ u:-u]:.- at C-4,

The BB-2 1, SCUf = & N Swved twenty-five signals of
twenty-six carbons. The, F ea# : oM tom. They were divided into

twelve quaternary carbon g’ 7 M e carbons (seven sp2 and two

sp3) and five methyl carbor# (s igi_ﬁf; 4)8The methyl signal at & 55.68ppm
was characteristic of methoxulks ."5"-;.{ /4 BOSY (Figure 15), the methyl signal

at & 18.32ppm and y”_‘_‘_‘r’* :.:: pectively. The & 22.34
ppm signal had high ugdns™ m methyl groups that assigned

to C-19 and C-20. The. a}omatu: curbun at C-EC 3.C -5 an-:l C-6' shown signal at &

115.40, 104.11%9‘3 ﬂqwmwmﬁ 5(:»12 C-16 and C-17

showed signal afj120.89, 109.87 and 142,06ppm The methine mgna.l at 832.75 and

" IR IR ST N -

it bou to oxygen atom.

From 4Hz,8Hzand 12Hz COLOC spectrum (Figure 16,17;18,19 and 20,21), it
confirmed the carbon position and defined the quaternary carbon as follow (see scheme

7,8 and 9,respectively).



Table 11 The 'H (8 ppm) correlated with 13C (8 ppm) at 4Hz.

Table 12

IH (8 ppm)

13¢ 3 ppm)

5-OH (513.53)
CH;0(83.94)
H-11(86.22)

H-16(86.55)
H-6/(7.63) s

C-5(5158.68),C-10(5105.20)

C-7(8162.05)

5]55.4&},(}3(51(}9.(}3}
=58.68)

i

Lo
] %47 "‘i ] 1z,
Y H @ppm) 13C (3 ppm)

— o @
WIRNIUNRTINY TN
CH30(53.94) C-7(3162.05)

H-14(81.9) C-13(5138.26)
H-15(51.6) C-13(5138.26)
H-16(86.55) C-6(5109.38)
H-5'(86.57) C-2'(8154.88)
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H-14(51.9)
H-15(81.6) T (5138.26)
4)-6(5109.38)
AL
WC-2'(5154.88)

H-16(6(54
H-S'(&s._,

H-6'(57.63% | c4'¢162%)

scheme 9

54
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The most downfield signal at 8178.14ppm was assigned as carbonyl
carbon (C-4) and 0157.43ppm was assigned as C-9. All protons and carbons
assignment of BB-2 were shown in table 14. The elucidated structure of BB-2 was
confirmed by MS spectrum (Figure 22). It showed fragmentary peak at m/z 434

[MI*, m/z 391 [M-(CH3),CHY 378 [M-(C4HQ)I*, m/z 379 [M-

(CH3)2C=CH]J*, m/z 335 [rg #CH]* (base peak) and m/z 190,

162 from retro diel-alder




Table 14 IH and 13C assignment of BB-2.

56

position |8 (ppm) 8 (ppm) of H long range correlation
of C (multiplicity,] Hz) from H to C in COLOC
- J=8Hz | J=12Hz
| - L =
2 155.46 = =
3 109.03 - -
4 178.14 - -
5 158.68 . i
6 109.38 = <
7 162.05 - -
8 115.40 L -
9 157.43 = s
10 107.03 2 :
11 69.27 24 ’
12 | 12080 | AN - ;
13 138.26 v . = v ’
e Wﬁ%ﬂﬁl%fﬂﬂ € i
' Tﬂ C-14
BV R p 108 (Rl
16 109.87 6.55(dd,16,1.1) C-5 C-6, C-18 |C-5,C-6,C-16
17 | 14206 | 6.7 (dd.167) : : b
18 | 3275 | 247m7.68.1.1) . - i
19 22.38 1.1 (dd,6.8,1.5) C-19 C-19 C-17.C-19




Table 14 continued
position |8 (ppm) & (ppm) of H long range correlation
of C (multiplicity,J] Hz) from H to C in COLOC
I= 4Hz J=8Hz| J=12Hz
20 22.38 1.1 (dd.,€ V C-20 C-20
I' 105.20 » . .
v 154.88 - -
3 104.11 - -
4' 162.92 - -
5' 89.45 2' C-6' C-1'C-2
6' 124.82 C-1'C4'
5-OH - -
7-OCH3 55.68 C-7
4-OH . .

AU ININTNYINS
QAN TUAM TN
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m/z 162

scheme 10
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3 Structure Elucidation of BB-3.3

a9

Copmpound BB-3.3 was yellow crystal. Its melting point was 133-1349C. The

IR spectrum of BB-3.3 (Figure 23) shown the pattern of functional groups as table 15

and its UV spectrum was shown in [5%

The BB-3.3 11-1N|~§R spectrumn Figuge,

N 1 Ecng
‘ ; ’ :\“ ~hing

3

0% iching
‘% retching

bending out of

-
-

!" "

25,26,27, Zﬂshuwed four signals of four

o B LY VP FNRIHRYY oes ne

The 1H signal atuﬁﬂippm (ddJ=8. 5.6,2.29!-1:} could be ass:gned as H-5 that ortho-

= QIRA R IRFULNAFNUAIRY ¢ o

ppm,d,J=2.4Hz). Due to using a deuterated protic solvent (CD30D), the deuterium

exchanged (scheme 11) phenomena occured and the signals of phenolic protons were

disappear. But the signal of CD30H (8 3.32ppm) and HDO (8 4.85ppm) were detected.

The signal at 8 5.50 and & 7.11ppm were impure signal.



R-OH + CD30D === R-OD + CD;0H

scheme 11

From DEPT 135 (Figure 29b), there were four signals of methine carbon (C-

H) and three signals of quarternary carbon. From C-H COSY (Figure 30), it confirmed

that & 195.47ppm was carbonyl & | de. The carbon signals at 8136.81,

109.94 and 103.30ppm were W o (3 & C-3, respectively. This results
P e i pec y

from correlation with hydro 1t T — 226.28ppm, respectively (see C-

H COSsY). N

ry7/; ? AW COLOC (Figure 31). The
correlation of aldehydric r gfic Jf ; é" ‘ \ ACSN and 165.60ppm confirmed
. S ITN AR\ and H-6 protons showed the
correlation to quarternary cart g at — tl his carbon was assigned as C-4

carbon. The correlation pattern = . was shown below.

scheme 12
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Table 16 IH and 13C assignment of BB-3.3.

Position d (ppm) H (ppm) long range correlation from
of C (multiplicity,] Hz) H to C in COLOC
(J =12 H2)
1 116.28 -

2 165.60 _
3 103.30 ) ’ , C-2, C-4, C-5

4 167.28
5 109.94
6 136.81
1-CHO 195.47

The MS spectrur®( / . entation pattern (Schemel3)
confirmed the structure of B! __ E = ragment was molecular ion [M]t.
The o-clevage of [M]* aldet . ",,, agment, m/z 137 [M-1]%, that
continued lossing car ;W .":i ie dehydration of [M]*

gave m/z 120 and gave 1T}
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4 Structure Elucidation of CC-1

Compound CC-1 was yellow needle. Its melting point was 203°C. The IR

spectrum of CC-1 (Figure 33) shown the pattern of the functional groups as table 17.

Table 17 The IR spectrum as

Range gsignment

ing
M ing out of plane

i

0
i:d ten signals of twelve

The CC-1 1 .

a] at & 322ppm was asslgne.d as two equal hydroxyl

ﬁqﬁ\? 8.60ppm could be

6.52pp m (dJ=2. IH’z} was assigned as

protons. The smglct s

g AN

assigned as 2'-@fl or 4-OH. The s:gna.l at
two

| TRV INANNEF 2o
t,J=2.1Hg). The signal at 6 6.38ppm (dd,J=8.3,2.4Hz) could be assigned as H-5' that

ortho-coupled with H-6' (& 7.39ppm,d,J=8.3Hz) and meta-coupled with H-3' (8
6.44ppm,d, J=2.4Hz). The signals at 8 7.33ppm was vicinal coupled with &
6.88ppm equaling to 16.8 Hz. They were trans to each other because the vicinal

coupling constant was high. The signal at 87.33 and 6.88ppm was assigned to be

63



Ha and Hb, respectively, by comparision with the model of sorocein B (Messana et
al.,1991). The Ha was downfield by the resonance effect of hydroxyl groups at oz
andfor C-4. The signals at 82.06 and 3.18 ppm were signals of acetone and H»0,

respectively. The assignment of protons of CC-1 was shown in table 18.

Table 18 IH assignn

position =

o

k] M

7.33 (d, T0.8)

JRTERIT i ﬂ‘ﬂ"fﬁ“'&l’"

©fR
OH
44—

(7)
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