CHAPTER YV
DISCUSSION
5.1 Structure elucidation of compound 1

Compound 1 was obtained by column chromatography using 10% ethyl
acetate-hexane and recrystallization technique. The structure of compound 1 was
elucidated by FT-IR, NMR and m ic data as follows.

d the details of absorption
————

peaks are summarized in W | ——
Table 6 IR absorption b/

Wave number (cm™)

a@n\\\- —

3500-2400 etchmg of acid
2963, 2911 stching of CHs, -CH,-
1680 Jes A; stretching of carboxylic group
...-_,a'-“i*fm' fmai=
1635 El"' esk il tretching olefin

*

s

—

The 'H (ﬁ%m 1 indicated that it
possesses an 1i o methyl groups
attaching to saturaqfled methine carbon (€-15) at 8y 1.03 and 1.00 ppmggd two singlet

s ) 0 T 5 FoV 54 G B 1 54
L73 ppmﬂ‘especﬁvely. There were four olefinic protons (H-7, H-3, H-11 and H-2) at
d1 5.08, 5.89, 5.98 and 6.01 ppm, respectively.

I20300% T3
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The ’C-NMR spectrum (Fig. 11 and Table 8) showed 19 signals which the
carbonyl group of carboxylic acid corresponding to the signal at 173.6 ppm. Eight
signals of olefinic carbons appeared at 146.7, 146.3, 135.2, 134.0, 130.9, 125.7, 121.6,
and 118.7 ppm. There were sp° eleven carbon signals at 39.2 (t), 38.5 (t), 33.7 (d),
33.6 (1), 28.7 (1), 26.4 (1), 25.1 (1), 22.1 (2xq), 17.0 (q) and 15.8 (q) ppm.

From DEPT-90 and DEPT-135 (Fig. 12), compound 1 possesses twenty
carbon atoms and twenty nine protons. pning that compound 1 contains only

m formula was established as
z 302 (Fig 13) and indicated
‘ (Fig

J c@uld consist of one ring in

arboxylic group. From data analysis,

carbon, hydrogen and oxygen ato 5{» ‘

C20H300, which was confirme:
double bond equivalent of si
addition to the four double bond
compound 1 could be a ccmbuat 14-membered ring diterpene
skeleton.

e "C-NMR chemical
1,8-dimethyl-cyclotatradeca-

It could be concludgd
shifts similar to that of {1E/2
1,3,7,11-tetraene-12-carboxy _
physical data of compound 1 we

acid. The spectroscopic and

FGCILIc orted for crotocembraneic acid
obtained from C. oblongifolius from, Pet: ;

!

e N ]
structure of compound 1ywas showed as Fiéf SL‘ r

=2
: # 1 and crotocembraneic

sprovince [37] and the molecular

a o Ay,
-

acid were compared as showed in Tables 7 and 8, respectively.
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Table 7 ' H-NMR chemical shifts of compound 1 and crotocembraneic acid

Carbon Chemical shifts (ppm)
position Compoundl Crotocembraneic acid [37]
1 - -
2 6,01 (1H, d, m) 6.03 (1H, d,/~11.0 Hz)
3 5.89 (1H, dd, s 5.90 (1H, dd,/=11.0 ,0.9Hz)
4 N -
5 © 215 (2H, m)
6 s2.20 (2H, m)
7 | 5.10E, dt,/~6.4,1.2 Hz)
8 | )
9 2.15 (2H, m)
10 70 (2H, m)
1 501 (1H, /6.5 Hz)
12 ]
13 241 (2H, m)
14 ‘ 241 (2H, m)
15 A oyapmy gy
16 v A 3H 4,7-6.7 Hz)
17 9 (3H, d./=6.85 Hz) " H, d,/=6.7 Hz)
18 . ¢ g 73.(3 9Hz
19 Fuﬂiﬁgﬂj gﬁ;{aﬁ:) |
20 ki - ¢ P -
TNt TR
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Table 8 "C-NMR chemical shifts of compound 1 and crotocembraneic acid

Carbon Chemical shifts (ppm)
position Compoundl Crotocembraneic acid [37]
1 146.3 s 146.9 s
2 118.7d 118.7d
3 121.6d
4 1352 s
5 392t
6 25.1t
7 125.7d
8 13405
9 386t
10 l26.4 t
11 146.3d
12 1309 s
13 336t
14 287t
15 3.8 d
16 T " 221q
17 “ g ¥ »igq
¢ o Q/

ULINENINS:

al 15. ) ' 58q
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5.2 Structure elucidation of compound 2

Compound 2 was obtained by column chromatography using 10% ethyl
acetate-hexane. The structure of this compound was elucidated by using FT-IR, NMR
and mass spectroscopic data as follows.

IR spectrum of compound 2 is shown in Fig. 14 and details of absorption
peaks are shown in Table 9.

Table 9 IR absorption bands of compounc

A , ‘ ’ .
Wave number (cm™) "~ “Tentative assignment

3500-2400 | . OHstretching of acid

2954, 2933, 2874 3 A . ing of CH;, -CH,-
1682 /' [Stion __"-'-‘ A ing of carboxylic group
1639 2N . C=C stretching olefin
The H—-NM[{’})ectrmn (Flg, ]5 pound 2 indicated that it
possesses an 1Soprop hich showed doublet signals of two methyl groups

attaching to saturated l@hl )atéy 1.07 a@1.03 ppm and two singlet
signals of methyl groupsp&ichmg to quaterpary carbons (C-8, C-4) at éy 1.69 and

1.71 ppm, respﬁ]u E}@%W@%ﬁs’q;ﬂ@ H-2 and H-11) at

31 5.14,5.91, 601 and 6.89 ppm, res;;;ctlvely

el A Sk bt ARUVRY i

carbonyl group of carboxylic acid corresponding to the signal at 173.4 ppm. Eight
signals of olefinic carbons appeared at 146.5, 145.7, 135.6, 134.8, 132.0, 127.8, 120.0,
and 118.6 ppm. There were sp’ eleven carbon signals at 38.5 (t), 37.7 (t), 34.5 (d),
30.5 (1), 29.1 (1), 26.7 (t), 24.7 (1), 22.2(q), 22.1 (q), 18.0 (q) and 17.4 (q) ppm.
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From DEPT-90 and DEPT-135 (Fig.17), compound 2 possesses twenty
carbon atoms and twenty nine protons. Assuming that compound 2 contained only
carbon, hydrogen and oxygen atoms. Its molecular formula was established as
Ca0H300, which was confirmed by observing the molecular ion of m/z 302 (Fig 18). .
The molecular formula (CyHs300,) of this compound indicated six double bond
equivalent. Therefore, this compound should consist of one ring in addition to the four
double bonds and one carbonyl

cembranoid diterpene which is

similar to that of (1E, 3,281 ) -1550) \ .cyclotatradeca-1,3,7,11-
tetraene-12-carboxylic aci _ x\>:\ e spectroscopic and
physical data of compound,2 was idg tical to the \. ted for neocrotocembraneic

_ N
acid obtained from C. oblongifolit. : '_ a\ vince [37] and the molecular

O] O
"WAS
b 4\
datC ’* X chemical shifts of compound 2 and
neocrotocembraneic acid are showa-in bf s 1€ and 11, respectively.
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Table 10 ' H-NMR chemical shifts of compound 2 and neocrotocembraneic acid

15
16

YR

420

Carbon Chemical shifts (ppm)
position Compound2 Neocrotocembraneic acid [37]
1 -
2 6.0@'” 6.01 (1H, d, J~11.0 Hz)
3 ) 5,91 (1H, ddJ~11.0)
4 / :
5 T2 15 (2H, m)
6 \ 23 (2H, m)
7 \ 1H, dt,/=8.0,22 Hz)
8
9 )20 (2H, m)
10 2.38 (2H, m)
1 6.89 (1H, , J=8.0 Hz)

39 (1H, m)
1.07 BH, d,/=6.79 Hz)y.s 1.05 (3H, d,/=7.0 Hz)

7 f] Pl 1L o s | Biosda @rom

1.71 (3H,5) 171 (3H, 9),

AN ﬂﬁfﬁm}l’ﬂ? ﬂﬁ“’?ﬂ’ﬂ

2



Table 11 "C-NMR chemical shifts of compound 2 and neocrotocembraneic acid

Carbon Chemical shifts (ppm)
position Compound2 Neocrotocembraneic acid [37]
1 146.5 146.5 s
2 8.6 1186 d
3 120.0d
4 135.6s
5 377t
6 247t
7 127.8d
8 134.8s
9 385t
10 305t
11 145.7d
12 132.1s
13 267t
14 291t
15 ﬁ 346d
16 ¢ 2229 & . 214
7 FUE BN N A
S T P
YRIANNFRHANRNINEG IR E
g2 173.4s 735s

43
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Figure 4. ;1::;; f}i
Crotocembranelc d acid ¢ found for first time

in 1998 [32]. They were %btamed from Croton oblongifolius, from Petchaboon
province. Accor pounds have
been found in mﬁ%%d in t mco ina tabacum L.)
[48-51]. Moreover, they ha w loxylon
sp.) [52], Qﬁe a mﬁm smmae)
[54], Cleorr,e viscosa [S5], leather hat (Echinodorus grandiflorus) [56] and Croton
poilanei [57].
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5.3 Structure elucidation of compound 3

Compound 3 was obtained by column chromatography using 20% ethyl
acetate-hexane. The structure of this compound was elucidated using FT-IR, mass,
1D and 2D NMR spectroscopic data as follows

The IR spectrum of compound 3 is shown in Fig. 19 and the details of
absorption peaks are shown in Table 12.

Table 12 The IR absorption bands:

Wave number (cm™) y % —lentative assignment

3500-2400 bad//) TN 2 ching of acid

2980, 2945, 2875

1708 | ' sfroha v. ‘ \ @ ng of carboxylic group

The 'H-NMR spectrum ' ' v able 13) of compound 3 indicated that it
possesses three methyl groups at,ﬁgﬁgf 0:86 and 1.28 ppm, respectively. There were
three olefinic protons of furan up . 51, 1.83 Hz), 7.19 (dd,

J=0.91, 1.83 Hz) and 7:32 («

¢ o v
e A RS F AR 1 i 2 e
13) showed 19 sigfals which the carbonyl group of carboxyhc acid correspondmg to

AT Ty e

40.8 (s), 36.4 (1), 35.4 (1), 33.2 (d), 26.7 (1), 25.9 (1), 25.1 (1), 22.8 (q), 20.8 (q), 19.4
(2xt) and 16.0 (q) ppm.
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Molecular formula of compound 3 was established as CyH,303 which was
confirmed by mass spectroscopy with molecular ion of m/z 316 (Fig 27). The
molecular formula, C50H30;, of this compound defined a double bond equivalent of
seven. Therefore, this compound should consist of one ring of furan (DBE = 3) in
addition to one double bond, two rings and one carbonyl group of carboxylic acid.
-C¢H,0"] indicated that compound 3

Moreover, the prominent ion at m/z 22.
probably contained a furano-ethyl side ¢

N\ 2

From these data indi d be.a halimane diterpene

-

group. According to thecoi VIR-spe ‘-{" rotohalimaneic acid
on.-The 'H and “C-NMR

chemical shifts of crotohalimaneic acid are shown in Table13 and 'H, ®*C-NMR and
2D long range ' 1w ¥ ﬂi%’ W ompound 3 are
shown in Table ﬁ] ‘ ‘?’W ﬁ W ?
v ¢ o L/
RININTUNNINYIAY

[37], compound 3 sho 3



Table 13 'H, >*C-NMR chemical shifts of Crotohalimaneic acid

) Chemical shifts (ppm)
Position ; -
H-NMR C-NMR
1.84 (1H, m)
1 25.1(t)
2.10 (1H, m)
2 : 20.0 (t)
3 ‘ 36.4 (t)
4 475 (s)
5 131.3 (s)
6 27.7 (t)
7 26.9 (1)
8 - 33.6(d)
9 41.1(s)
10 136.3 (s)
11 36.5 (t)
=37
12 m 19.5 (1)
13 1257 (1)
~
14 Wﬂ@‘*‘i‘l*&iﬂ‘iﬂ& Mo
15 732 (1H, 1, J-l 5 Hz) 142.7 (d&,
NaNDAREAN 1IN EL]
PANAARHRT I NS
18 0.88 (3H, s) 20.8 (q)
19 1.27 (3H, s) 24.3 (q)
20-COOH - 184.0 (s)

47
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Crucial 'H-"C long range correlations (HMBC) of compound 3 (Fig 26)
including protons of the C-19 methyl group (H3-19, 8 =1.28) were coupled to C-3 (8
35.4), C4 (5 47.4), C-5 (8 131.0) and C-20 (5184.7), HMQC spectrum (Fig.23)
showed that the C-3 was connected to protons at 1.62 and 2.00 ppm (see scheme 3).

Scheme 3 Correlations of protons and carbons at carbon position 3-5 and 19-20.
200 H

HMBC spectrum showed oton ¢ ok (-3, 5 2.00) was coupled to
C-19 (5 22.8), C4 (5 47 ' C speetrum showed that C-2 was
connected with protons : showed that the C-6
as coupled to C-4 (5 47.4),

was connected with the p :
C-7 (8 26.7) and C-20 (3184.4). ding 1o HMQC, the €-7 (5 26.7) was connected

QW%NT] Sy ﬁ’nﬂﬂ'\ﬂﬂ

Scheme 4 Correlations of protons and carbons at carbon position 2-7 and 19-20.
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The data from HMBC showed that proton of C-2 (619.4) at 1.90 ppm was
coupled to C-1 (8 25.1) and C-10 (8 135.9), protons of C-1 (8 25.1) at 1.90 and 2.07
was connected to C-10 (5 135.9). HMQC and 'H-spectrum data showed that protons
of C-18 (H3-18, 5 0.84) was singlet and the quarternary carbon was next to C-18, and
H-18 were coupled to C-9 (5 40.8), C-10 (8 135.9) and C-11 (8 36.4). According to
COSY and HMQC, C-8 (833.2) which was between C-9 and C-7 (& 26.7), was
coupled by methyl carbon '(C-17, 5 0.86) e proton at 1.78 ppm. HMBC showed

¢ o W |
AUYINUNINYINT
Scheme 5 Correldtions of protons and carbons at carbon pdsition 1-11 and 17-20.
| 6 S e/
HIMBG Shobed i o 6 13 L. o 1 d5)at douh @bt -1

25.1), C—2q(8]9.5), C-8 (833.2), VC-V9 (840.8), C-10 (8135.9) and C-13 (8 125.8).
HMQC showed that proton of C-12 (5 19.4) at 2.12 was coupled to C-8 (833.2), C-9
(640.8), C-11 (836.4) and C-13 (5 125.8) (see scheme 6).
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a showed that C-13 was
quarternary carbon and HMBC wed tha e (6 111.0) at 6.25 ppm was
6 (& 138.4), the proton of C-15
aid C-16 (5 138.4), the

2514 (5 111.0) and C-15

]

(H-15, 87.32) was coupled
proton of C-16 (H-16, § 7.
(8 142.6) (see scheme ’D.Iﬂ

Scheme 7 Correlations of protons and carbons at carbon position 12-16.
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The furanoid fragment was joint with others at C-12. The HMBC showed that
both protons of C-12 (H-12, § 2.12 and 2.35) were coupled to C-13 (8 125.8), C-14 (3
111.0), C-15 (8142.6) and C-16 (5138.4) (see scheme 8).

732 H

Scheme 8 Correl ns of pre nSs 3 carb@ position 1-20.

From the ﬁ assigned as
crotohalimaneic ﬁ dﬂm bit different in

chemical shift of ;H)tons and carbons. Iticould be concluded that compound 3 was the

sy R [0 Wb 1 .

the exact Structure of compound 3 could not be identified. Thus, compound 3 was

assigned as crotohalimaneic acid and its molecular structure was showed as Fig 5.

The 'H, PC-NMR and 2D long range "H-BC correlation in the HMBC
spectrum data of compound 3 are shown in Table 13.
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Table 14 'H, >C-NMR and 2D long range "H-">C correlation in the HMBC spectrum
data of compound 3.

som?] Cll;:mshlﬂs (ppm) sornml Correlated hydrogén
1 ;:(9)2 82’ 11:3 25.1 (1) H-2, H-11
2 ' H-3, H-11
3 H-19
4 H- 3, H-6, H-19
5 H-19
6
7 H-6, H-17
8 )3 11, H-12, H-17
9 - 11, H-12, H-17, H-18
10 f 3 H-1, H-2, H-17, H-18
1 . . ;=.- H-12, H-18
12 N
13 V) 12 1 B2, H.14, H-15, H-16
14 | 62501 dmﬁosl, 831 H-12, H-15, H-16

15 7.ﬁm,dd,i=&3, 1.83Hz) |1426(d)|  H-12,H-14,H-16
7

o | 7l ool g | Aol ) Wb e s

17 0%86 3K, d,J~7.02Hz) | 160(q) ] "
" WINPT U NRYIVIE QL
19 g 1.28 (3H, ) 2.8(q) H-3

20-COOH ] 1847 (s) H-6, H19
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Figlll'e 5 P ----llil e ol

on ‘oblongifolius, from

Crotohalimaneig 2 _
- turegviews, isolation of this

Nakornrachasima Provinee [37]. Accordin

compound from other plantghgnot been repor@

The strucﬂum mﬂﬂﬁ ‘w ﬂbll-llrmf:in constituents of
Haliminum viscos?llm (Cistaceae) in 1987 [58]. Halimane compounds were found as
s b o T A ¥ B 1 o o
Ophrysporus charrua [64), Jungermannia infusca [65] and Polyalthia longifolia
[66,67].



5.4 Structure elucidation of compound 4

Compound 4 was obtained by column chromatography using 28 % ethyl
acetate in hexane. The structure of compound 4 was elucidated by FT-IR, NMR, mass
spectroscopic data as follows.

IR spectrum of compound 4 is shown in Fig. 28 and details of absorption
peaks are shown in Table 15.

Table 15 IR absorption bands'of comp

fative assignment

Wave number (cm™) A g |

3600-3100 ‘:\‘ e ching of acid
2933 r ‘ hing of CH;, -CH,-
1715,1683 ‘<o stretching of carbonyl group
1632 stretching olefin
1272

The '"H-NMR speom(F ig. 29 and TaUlS) of compound 4 indicated that it

s nﬁwwwwm Eitpecormin

and 1.00 ppm, réSpectively and three (z}eﬁmc protons of furanoid group at oy 6.26,

e TR TR
7.45(2H), and 0 (2H) ppm.. There were rotons (ﬁ‘ at oy 4.31

(d, J/=11.78 Hz) and 4.50 (d, J=11.78 Hz) ppm and one olefinic proton attaching to
unsaturated methine carbon (C-3) at 3y 6.91 ppm.
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The *C-NMR, DEPT-90 and DEPT-135 spectrum (Figs.30 and 31 and Table
16) showed 25 signals. Twelve signals of olefinic carbons appeared at § 142.9, 141.0,
140.6,138.5, 133.0, 130.3, 129.5 (2xd), 128.5 (2xd), 125.2 and 111.0 ppm. The
chemical shift at 172.3 ppm should be the carbonyl of carboxylic acid attaching to a
quaternary carbon (C-4). The signal at 166.8 ppm should be a carbonyl of benzoyl
group. There were thirteen sp’ carbon signals at 67.8 (t), 47.4 (d), 42.3 (s), 37.7 (s),
36.4 (d), 36.0 (t), 32.4 (t); 28.1 (1), 27.2 (1), 20.2 (q), 19.2 (1), 17.9 (t) and 17.0 (q)

o \\\\ W/

Compound 4 showed 1on o Cy7H3,05) (Fig 32.) which
indicated double bond equlval it.of t elv Mo e prominent ion at m/z 341
[M*-CsH;0%, 175 [219-COQana 105 [F +]"i that compound 4 probably

yl group, respectively.

one double bond (DB
(DBE~=1) and one benzoy] g

A furano-ethyl sig chain

comi L8 TR IV i

DEPT-135 of thisi¢ompound indicated that compound 4 should be 1dentlcal to (-)20—

MO TP I Y (11D

Udonthani Province [39] and its molecular structure was showed as Fig 6.

The 'H and "C-NMR chemical shifts of compound 4 and (-)20-benzyloxy
hardwickiic acid are compared as showed in Table16 and 17, respectively.
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Table 16 ' H-NMR chemical shifts of compound 4 and (-)20-benzyloxyhardwickiic

acid

Carbon Chemical shifts (ppm)
position Compound 4 (-)20-benzyloxyhardwickiic acid [39]

2.53-1.65(1H, m) 1.72 (1H, m)

1 2.53-1.65(1H, m) 1.95 (1H, m)
2.53-1.65(1H, m) 2.20 (1H, m)

2 2.53-1.65(1H, m) 2.35 (1H, m)

3 6.91 (1H, m) % .92 (1H, dd, /=2.45,4.58Hz)

3 .

5

6 3.05,3.05,12.82Hz)

7

8

9

10

11

12

13 . -

14 6.26 (AL /15312 Rk

15 7.34 (M4, J=1.53Hz) '

16

17 1.00 3H, d, J=6.71) 1.02 (3H, d, /=6.71)

18 ¢a v

: ﬂ UHANYNINEIDT

31 (H, 4, J~11.785) ¢ 430 (lH, d, J=11. 9Hz)

20

 ARTSNTRI Y TINe T

22

23 8.00(1H, d, J=1.63Hz) 8.01(1H, d, J=1.22Hz)

24 7.45 (1H, dd, J~7.61, 7.61Hz) 7.45 (1H, dd, /~7.63, 7.63Hz)

25 7.55(1H, dd, /=5.90, 5.90Hz) 7.55(1H, dd, J~=7.63, 7.63Hz)

26 7.45 (1H, dd, J/=7.61, 7.61Hz) 7.45 (1H, dd, J=7.63, 7.63Hz)

27 8.00(1H, d, /~1.63Hz) 8.01(1H, d, J/~1.22Hz)
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Table 17 "C-NMR chemical shifts of compound 4 and (-)20-benzyloxyhardwickiic

acid
hion Chemical shifts (ppm)
position Compound 4 (-)20-benzyloxyhardwickiic acid [39]
1 192t 192t
2 281t 28.1t |
3 140.6 d 140.5d
4 1409s
5 377s
6 36.0t
7 272t
8 363d
9 423s
10 74d
11 3241t
12 1791t
13 125.1s
14 1109d
15 - 142.9d
16 \7 G 5
17 E 17.0 ¢ 1169
18 ¢123s ! 1720 s
o FUHENENTN RS
20 U 67.8t 67.7t
= S e
RRNANTMNRINGIA Y
23 1295d 1295d
24 1285d 128.5d
25 133.0d 132.9d
26 128.5d 1285d
27 129.5d 1295d
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25

freicture ol

v-' |r‘
Benzyloxyhardwiki ~Croton oblongifolius,
Udonthani Province [39].°2 ‘ dditionally, it was found again from Croton oblongifolius,

UG InenIneng
ammmmumwmé’a

Chachoengsao
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5.5 Structure elucidation of compound 5

Compound 5 was obtained by column chromatography using 30 % ethyl
acetate in hexane. The structure of compound 5 was elucidated by using FT-IR, NMR,

mass spectroscopic data as follows.

The IR spectrum of compound 5 is shown in Fig. 33 and the details of
absorption peaks are shown in Table 18.

Table 18 IR absorption bands'of compound™>

Wave number (cm™) % _a assmgment

3452 / . , ing of acid

2938 ol f;j 4 'g of CHs, -CH,-

1714 hing of carbonyl group

1613 etching of olefin
1457,1384 bending

1276

The IH-»ﬂR‘IJeEJu&lﬁélsﬂn?‘rﬁ 18 koot indiaed e

methoxy groups a chmg to quaternarygcarbons (C-3"ﬂ1d C-5") at 8y W ppm, one
poon QU B T PRI W 1BYRI oHH ©

methine cdtbons (H-2; and H-6") at SH 6.41 ppm. There were six protoné of a propanyl
group (H-2, H-1 and H-3) at 84 2.10 (2H, m), 4.33 (2H, t, /=6.4 Hz) and 2.70 (2H, t,
J=7.5 Hz) ppm, respectively, and five olefinic protons of a benzoyl group which
attached to C-3 at 7.38-7.56 (3H, m), 8.00 (1H, d, /=1.6 Hz) and 8.04 (1H, d, /~=1.5
Hz) ppm.
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The *C-NMR, DEPT-90 and DEPT-135 spectrum (Figs. 35 and 36 and
Table 18) showed 12 signals. The signals of olefinic carbons appeared at 6 147.0
(2xs), 133.0 (d), 132.2 (2xs), 130.3 (s), 129.5 (2xd), 128.3 (2xd), 105 (2xd) ppm. The
signal at 166.6 ppm should be the carbonyl of a benzoyl group. There were two
sp’carbon signals at 32.5 (t) and 30.5 (t) ppm and three signals at 63.4 (t) and 56.2
(2xq) of methylene and methyl carbon co . ed to an O atom.

Mass spectrum of compound 5 g % a molecular ion of m/z 316

(C1sH200s) with double bond alent of pi 4&:} the prominent ion at m/z
. = . — )

105 [PhCO", (100)] and 7 his compound probably

smpound 5 should consist of
nzoyl group. (DBE=5).

contained a benzoyl group
one ring in addition to three

From IR, NMR and M
benzoate ester of dihyd V——— 46,

as considered to be

RN THARIINIAY

OH

Fig.7 Structure of dihydrosyringenin.



61

The 'H and »C-NMR spectrum of compound 5 are shown in Table
20, and a comparison of 'H-NMR of dihydrosyringenin and compound 5 is shown in
Table 19. The chemical shift of compound 5 were found to correspond to
dihydrosyringenin. The benzoyl group of compound 5 was considerably attached to
sp’ carbon (C-3). Therefore, compound 5 was assigned as 3-(3,5 dimethoxy-4-
hydroxy phenyl) propanyl benzoate or benzoyl 2,3-dihydrosyringenin and its |
molecular structure was showed as Fig 8.

group of sinapyl alcohol or
the intermediate compound ofis

Syringin or synng051 e is 1 or 4'-glycosnde denvatlve of sinapyl alcohol that

found in vario fjﬂﬁchza aethiopica
170}, Ligularia uﬁnﬁﬁ ?.:ﬂﬂm’ﬁﬂn

kind of
e ST T AT T

(Ananus comosus) [75]).



Table 19 "H-NMR chemical shifts of compound 5 and dihydrosyringenin

Carbon Chemical shifts (ppm)
position compound 5 dihydrosyringenin
1 433 (2H, t, J/~6.4 Hz) 3.69 (2H, t, J~6.5 Hz)
2 - 2.10 (2H, m) 1.89 (2H, tt, J= 6.5, 7.5 Hz)
3 270 (2H, , 1.5 2.64 (2H,t, J=7.5 Hz)
'y "
2 * 643 (1, 5)
y -
&
5
6 543 (1H, s)
2XOCH; 87 (6H, s)
1” "
o
30
4
sn Ao 70y |l
6" e
c-0 - .
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Table 20 'H, PC-NMR spectrum data of compound 5

Carbon
position

Chemical shifts (ppm)

"H-NMR B3 C.NMR

1
2

433 (2H, t, 6.4 Hz)
2,10 2H, m)
2.70 (2H, t, 7:5 1

d,l f‘:”

7.56 95 3 ':‘E?- e

643t
305t
325t
13225
105.0d
147.0s
22s

. 470 s
105.0d

56.2q
30.3s
129.5d
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Figure 8 Structure of 3~(3.5 di ;,-v;,,-_m,-r,«- " irc
benzoyl 2,3—di OSYring :: I-.-'
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