CHAPTER IV
RESULTS AND DISCUSSION

Three compounds were isolated from the root of Siphonodon celastrineus Griff.

The identification and structure elucidation of the isolated compound were established by analysis

pectrum ( Figure 7, page 86 )
1716 cm’ ) group. The mass
M+ 1] peak atm/z 621, in
agreement with the molecula

The 'H — NMR specfta iety [58.07 (2H ,d.J=174
Hz),757(1H, t,J=74H ], and for two oxygen bearing
sence of 9 methyl singlets [ 5 =2.02, 1.49,

1.23,1.04,1.03,0.90 , 0.87 , 0.8640:847F Were obse
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The C - NMR 5., : :m:-::i;‘ signals in the (Figure 10,
page 91 — 92 ). From DEP T35 : revealed 9 methylene carbons [

8 40.3,39.1,383,34.5,734.0, 30.0, 23.9,229,17.7] , 1.1 quaternary carbons [ § 202.2 ,
17122 ; 165.6, 13 88. ,‘gﬁh ; : £ | @334 lﬁlo methine carbons [ §
133.2,130.1 (2 Cﬁy6ﬂg,v8tg ﬂijq, ﬂj;fl]l and 9 methyl carbons [ &
32.3,315 5214 <209, 484 | | ﬁr ! paT Sasbans . the two of
them at & qﬁdﬁﬁzﬁeﬂsjegﬁb;lﬁﬁd arﬂ:ﬂ;d lﬁiﬂ of them at &
133.2', 130.1 and 128.6 were assigned to be the carbons of benzene ring. From 10 quatcrnary
carbon , the signal at § 202.2 indicated the presence of keto carbonyl and the signals at § 171.2
and 165.6 implied the presence of two ester carbonyl whereas the signal at § 83.1 in indicated the
presence of an oxygen bearing quaternary carbon in the molecule. In the HMBC spectra , the

protons at 6 8.07 and 2.02 showed correlation to both ester carbonyl at § 165.6 and 171.2 ,

respectively . This observation suggested the presence of benzoyl and acctoxyl as the
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substitution groups. This suggestion were supported by the fragment ion at m /z 77 , 105 , and
121 together with at m /z 43 in the FAB - MS ( Scheme 6 ). Thus , the remaining 30 carbons
were assigned to be the carbons of the triterpene skeleton.

The main skeleton of SC1 was determine to be oleanane type since the analysis of
overall correlations of its  protons , especially , 8 methyl protons to their 30 carbons skeleton
were carried out , in HMBC spectra .
groups were proven as at carbon at § 75.1 and
80.2 , respectively , through the HN oxymethine proton signal [ § 6.44 ] to
the carbonyl carbon of the be éf the oxymethine proton signal [ &

4.48 ] to the carbonyl carbon ' ‘ _be agreed with the molecular

The position of benzoyl and acet;

assigned at oxygen bearing

quaternary carbon at & 8341, estion was suf the presence of fragment ion

The stereochemistry detenmned on the basis of NOE
difference spectrum ( Figure ing constant. Irradiation at the
resonance frequency of methyl 3 produced strong enhancements of
methine proton at C-11andC-3, “and 2 upling constant  of H - 11( J =126

Hz )andH-3 (J= II:SHZ ) suggested the CARd B gurations of benzoyl at C - 11 and

ring strain of the triterpene@e]et =
The structure of compound SC1 could be &}xmdated as, 3pB- acetoxy-1la-benzoyl-133-
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triterpene , which if§lstructure was very suzplar to 3B-acetoxy 1la 13B-d1hydroxyolean—12 one
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Gordonia céylanica in family Theaceae. The - NMR data for (36 ), (37 ) and ( 38 ) were

summarized in Table 6.
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Figure 4. Some important lo orrelations from HMI cu= 8 Hz ) spectral data of

compound SC1
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Scheme 6 . Mass fragmentation of compound SC1



Table 5. NMR data of compound SC1

1 13

Position H C HMBC (Hto C)
1 2.14m 403 (¢t)
1.34 m
2 1.58 m 239(¢t)
1.51m C-4
3 448dd (J=11.8,4.6Hz) 80.2(d) C-4,0COCH,
4 - 38.4(s)
5 0.88 m 552(d) C-6
6 1.63m (
7 1.56 m
1.43 m /
8 -
9 2.06d(J=12.6 H &0 C-11,C-12 ,C-25,C-26
10 - " _
11 644 d(J=12.6 2-9,C-10,C-12,C-7°
12 -
13 3.50br s
14 -
15 2.16 m
1.12m
16 1.88 m
1.13m
17 -
1R 1.52m
19 1.98 m
1.22m
20 -
21 1.20m
22 141 m
1.21m
23 0.90 s -5,C-24
24 0.87 s )—— =3~ -5
25 1.04 s -9,C-10
26 149 s -9,C-14
27 1.03 s -14,C-15
28 1.23s ,C-18,C-22
29 0.84 s -20,C-21,C- 30
30 0.86 s
I -
206" 8.07 = -7
3 ,5 745t " Y,

OCOCH 2.025
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Table 6. Comparison of BC NMR data for compound SC1(36), 37 and 38

(36) (37)138 (38)138
1 403 38.1 384
;) 239 24.7 23.8
3 80.2 80.8 80.0
4 38.4 38.4 38.3
5 55.2 55.2 55.0
6 17.7 17.9 17.6
7 34.0 3 33.9
8 44.1 43.8
9 542, N 53.8
10 ~— 39.7
11 742
12 202.4
13 82.8
14

15

16

%

18

19

20

21

22

23

24

25 164

26 =20 2
e 189 18.6
28 293 31.3

3oﬂu

1

OQOCH3
OCOCH,
OCOCH,
OCOCH,

ﬁﬁwﬂ

165.6
1712
21.4
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171.5

223

188

170.9

21.3

170.1

21.4
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1.2 Identification of compound SC2

Compound SC2 obtained as white needles. It gave green color to Liebermann
Burchard’ s test. Thus, it appear to be the steroidal compound.

Its IR spectrum suggested the presence of hydroxyl group ( 3500 em’ ), methyl and
methylene groups ( 3000 and 1470 cm” ). ( Figure 17 , page 103 )

Its EI - MS spectrum ( Figure 18, page 104 ) exhibited molecular ion peak at m /z 414 ,

which was in agreement with the molec 25,HS(,O and major fragmentation peaks at

m/z 145,107,95,91, 81 and

SC2 could be a351gn 1tosterol through analysis of its

'H - and "C - NMRspec NMR. spe ~ ,;u 9, pages 105 — 106 ) of SC2

showed the signal at § 0.70=1.004 , g \.\ 0 methyl protons of the positions

18 , 19 and in the side chail at §1.1-2.3 ppm were those

of methylene and methine pré e assigned to the olefinic H-

6 , whereas the signal at §3.5
The "C-NMR spect; 08 ) showed the signals of 3

quaternary, 9 methine, 11 methylgne . The carbon assignments of SC2 are

shown in table 8. The 'H- and "C-N ata a gmentation pattern of SC2 were in full

agreement with the pu 7»_,-',, ¢ '-;_a" fore, it was concluded that

compound SC2 was B- V

kingdom. m
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dely distributed in the plant
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Position
1
2
3
4
3
6
7
8 31.9
9
10 40365

32.0

ﬂﬂﬂ?ﬂﬂuﬁﬂﬂﬂﬂi s

36.§

3

25

26.1

291

sitosterol.

B-sitosterol i

28.3
56.0
12.0
19.4
36.2
18.8
33.9
26.1

29.1
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13
14
15

423
56.8
243

423
56.8
24.3

27
28

19.0
23.)

19.0
23.0

1.9
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Scheme 7. Mass fragmentation of SC2
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1.3) Identification of compound SC3
Compound SC3, obtained as orange - red crystals. Its IR spectrum ( Figure 22, page

110 ) contained absorption band due to hydroxyl ( 3414 cm’') and carbonyl ( 1727 em’) group
which were further supported by the C - NMR data ( Figure 25, pages 115 - 116 ) at § 146.0 ,
178.3 ,and 178.7 , respectively.

The 'H - NMR spectrum ( Figure 24 , pages 112 - 114 ) revealed the presence of six

tertiary methyls [§ 2.20, 1.45,1.26, 1.17 0.53 (each 3 H, s ) ], one methoxy proton

[83.55(3H,s) ], three olefinic ! ,J=70,15Hz), 653(1H, d,
J =15Hz)and 634 (1H ,.4 ) meproton[ss.%(m,brs)]
attached to an oxygen function. e R spectriim., seven methyl carbon signals [ §51.6 ,
38.3,32.7,31.6,21.6, 18, \ et ~ signals [ & 36.4,34.8,33.6,
30.9,29.9 , 29.6 and 28. : ,119.6 ,118.1 and 44.3 ],
and twelve quaternary car ,146.0, 1274 ,117.1,
45.0,42.9,40.4 ,39.4 and
experiment. The assignments E il ! “ - ere achieved by the HMQC experiment
(Figure 28 , pages 122 — 124) \

The FAB - MS ( Figure 23:?935?‘3“ showed.a [ M + H 1" ion peak at m /z 465.

T
consistent with a moleculﬁfom;ﬂa of C,.H, showed two important fragment

ions at m / z 201 and 202¢ avage of C and D rings of

typical quinone - methide tmrpenes with the quinone- methide'mromophore on ring A /B and

a hydroxyl group at fnile HMBC spec i 29, pages 125 - 130 ) of compound
o e L ST, o
and C-5,H - 6to C-10,C-4and € -8 H-7tesC -5 and C - Qudlso supported this
suggesnoﬂ RIANNIUUNRIINYIA Y

The correlation between the methoxy proton to the ester carbonyl at 8 178.3 suggested
the presence of methyl ester in the molecule and its position was proven as at C — 20 of ring E
through the HMBC correlation.

The overall correlations in HMBC spectra suggested the main structure of compound

SC3 being pristimerin type.
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By comparison with previous report , compound SC3 could be identified as pristimerin

(16 ), a well - known quinone - methide triterpene , first isolated from  Pristimera indica

(Willd. ) A. C. Smith. in 1951.°

Figure 5. Some important long — range correlations from HMBC ( "J o= 8 Hz ) spectral data of

compound SC3.
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Scheme 8. Mass fragmentation of compound SC3



Table 8. NMR data of compound SC3

1 13

[
o

Position H (3 HMBC
1 6.53d(J=1.5Hz) 119.6 (d) C3,C-5
2 - 178.7 (s)
3 6.96 br s 146.0 (s)
4 - 117.1 (s)
5 - 127.4 (s)
6 7.01dd( J=7.0,1.5Hz) 134.0 (d) C-4,C-8,C-10
7 6.34 d(J=7.0Hz) 118.1 (d) C-5,C9,C-14
8 - 170.0 (s)
9 - Y,
10 -
11 2.14 m - (of
1.87td (J= 144 C-25,C-12
12 1.82 AR ' C9,C-13,C-14
1.78 m
13 -
14 -
15 1.65m
1.55m
16 1.53m
1.50 m
17 -
18 1.57 m -13,C-17,C-22 . C-27
19 245d C-13,C-18 ,C-21,C- 29
1.70 d -13, C-30, C-29
21 2.15 dd
1.38 td C-20,C-22,C-30.C-29
22 2.05 d
0.99 dt
23 2.20s C-3,C-4,C-5
25 1455 8.C-10, C-11
26 1.26 s 216 € )——C8 C-14,C-15
27 0.53 s 1B, C-14, C-18

< F16 , C-17 ; C-18 ,,C-22

29 - ‘ > I
30 1.17 s 32.7(q) -19,C-20,C-29
COOCH, 3.55s ¢ 516 (q) C-29
latal—
IHld
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Table 9. Comparison of C — NMR data for compound SC 3 and pristimerin

SC3 Pristimerin .
1 119.6 120.2
2 178.7 178.2
3 146.0 145.9
4 117.1 117.8
5 127.4 127.4
6 134.0 135.2
7 118.1 118.2
8 17000 N 111/ 2698
9 13
10
11
12
13
14
15
16
17
18
19
20
21
22
23
25
26
27
28 :
29 178.3 178.7
30 ¢ o327 /323

cocp glip
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