CHAPTER llI

RESULTS AND DISCUSSION
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sral elucidation.of BON

BOV1 was the #right Awhite plat ..6163 'C and R, = 081 (silica

gel/dichloromethane: he

absorption bands are exhib d,-LHF'ja'b’

e e

NS 0O

730, 720 moderate | C-H rocking vibration of -CH,- (for

carbon>4

From IR spectrum, C-H stretching vibration peaks of aliphatic substance

were observed at 2957, 2919 and 2849 cm-1. The absorption peaks at 1473 and
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1464 cm'1 corresponded to C-H bending vibration mode of CH;, CH, groups. In

éddition, the absorption peaks at 730 and 720 cm-1 indicated one or more saturated
hlong chain of (CH,)n ; n>4. BOV1 gave negative test to 2,4-dinitrophenylhydrazine
(no yellow precipitate) reagent to exhibit no ketone and aldehyde. It gave negative

test to Liebermann-Burchard reaction
ol

Ijxhibit no steroid and triterpenoid. From

s &f standard long chain hydrocarbon
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Table 13 Retention time of BOV1

50

Note:

pentacosane(C,gH

Standard long cham=aj1}3ha i

‘ - =
o

""‘a.p" ::I"

Retention time Log retention time Number of carbon
(minute) .
453 26
5.62 27
7.13 28
8.81 29
11.63 30
14.36 31
19.06 32
24.06 33

hexacosane(C,Hs,),

ocarbons were butacosane(C,,Hy).

gl octacosane(CogHcg),

nonacosane(C,gHg), , u e(C4yHg,),  dotriacontane
I e .r
(C4,Hge) and trltnacorgne(c 2aHeg)-
Table 14 Names of long chain ali ‘phatlc hydrocarbons in BOV1
~

ARIANNTUURIINYIAY

Molecular | Molecular | Structural formula | Name of substances %composition

weight formula ’
366 CoeHss CH,-(CH,),,-CH, | hexacosane 0.16
380 CyHse CH4-(CH,),s-CH, | heptacosane 1.61
394 CogHsg CH4-(CH,),-CH,; | octacosane 1.28
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Molecular | Molecular | Structural formula | Name of substances %composition
weight formula l
408 CyeHg | CHy(CH,),-CH, | nonacosane 4350
422 CyHe; | CH4(CH,),gCH, | triacontane 257
436 CyHes | CH3(CH,)o hentriacontane 44.46
450 Colle, Hg{CH, CH4 Ydotriacontane 161
464 CoHeg CHCH 482

hydrocarbons:  he

nonacosane(C,gHg), -

N\
Nw) octacosane(CogHsg),
iacontane(C,,Hg,),  dotriacontane

(C;,Hgg) and tritriaco }f . 60 and hentriacontane(C,,Hg,)

below:

%3&2 he white am %Js solld of m. p. J]@ E'Ilt was soluble

in dichloromethane and was recrystallized from the mixture of hexane and

ethylacetate. The Infrared spectrum is shown in Fig. 7 and absorption bands

indicate in Table 15.



Table 15 The Infrared absorption band assignments of BOV2

Wavenumber (cm-1) Intensity Tentative assignment

2919, 2850 strong C-H stretching vibration of CH,-, -CH,-

1737 strong i =LO stretching vibration of ester

1466 er %ﬂbration of CH, -CH,-

1173 noder: ie- _‘F-O;, 7 g vibration of ester

723 , %@tion of -CH.-(for carbon>4)
ny N\ \

The IR spectru n‘béw,‘,ic_ontamed an ester functional
group at 1737 cm an " teristic f"long chain aliphatic moiety
showed at 723 cm . This dbs“;‘_l'- gative results to 2,4-DNP, 0.1%
KMnO,, Br, in CCl,, ':} rchard reagents which indicated
that it was not ketone or We o ated substance, phenol, steroid or

triterpenoid, respe ' dvely. R ; £
1 A 5 L 2 ]
The H-NMR"Speetrum (Fig. : . g&js that belonged to protons

f
of ester. The signal i‘*ould be the chemical shift

AUHINENINY TS

of a-proton in‘the alcoholic portlon of the moIecuIar(R—C—O—C CH ) and the signal at

Q‘W’]ﬂﬂﬂ‘imﬂﬁﬂ’mmﬁﬂ

5229 lﬁpm which was also triplet was assigned for the chemical shift of a-proton

HO

t 6 4.05 ppm Wthh was triplet

in the acidic portion of (-CH,-C-C-OR). Other signals around 1.60 to 0.88 ppm were
H
the signals of methyl, methylene and methine protons.

From all of spectroscopic data, BOV2 was the mixture of long chain ester.



| elucidation of BOV3

583

BOV3, m.p. 82-86 oC, 0.78 g (equivalent to 0.23% wt. by wt. of Fraction |;

0.17% wt. by wt. of Fraction Il) was eluted from the silica gel column of Fraction |

(fraction no. 54-67) and Fraction || (fraction no. 31-35). After recrystallization from
; .,‘ %veral times, BOV3 was white

squle SPOton. . TLC plate at R, 0.60 (silica
“M

gel/dichloromethane).

substance because it

16.

3672—3201 , moderate | O-H stretchuH vibration
= o
72N

1472, 1!54

modergte

C-H bendlng vibration of CH;-, -CH,-

PR TN

Wd}rﬂ‘%oﬂﬁt ﬂ ahd O-H bending

vibration of 1 -R—OH

730, 720

weak

C-H rocking vibration of -CH,-(for

carbon>4)

The IR spectrum indicated that this substance contained 1°-alcohol functional

group at 3672-3201 cm'1 and 1123 cmq. Absorption band at 730, 720 cm'1 revealed
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that this substance was long chain aliphatic. BOV3 gave negative tests for 2,4-
DNP(no yellow precipitate), 0.1% KMnO,, Br, in CCl,, 1% FeCl, and Liebermann-
Burchard reagents which revealed that it was not ketone or aldehyde, unsaturated
substance, phenol, steroid or triterpenoid, respectively.

BOV3 ought to be long chain aliphatic alcohol when comparison with

W

standard long chain aliphatic alc

When this substance.was analy C technique. The chromatogram
(Fig. 11) showed 3 peaks & mentioned chromatogram with

standard chromatogr _ in glipha ohols(C = 14, 16, 18, 20, 22) (Fig.
v A aliphatic alcohols. Number

of carbons of BOV : parison with the calibration curve of

i ¢ o u
—AYR IR RERR Y
q K 4 3 e L 23
5.69 0.76 24
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Note: Standard long chain aliphatic alcohols were tetradecanol(C,,H,sOH),
hexadecanol(C,sH,,0H), octadecanol(C,gH,,OH), eicosanol(C,,H,,OH) and docosanol

(Cp,HasOH).

Table 18 Names of long chain aliphatic alcohols in BOV3

Molecular | Molecular ame of substances %

weight formula composition

340 | CpH,0 lﬂ"f ‘22 osanol 2.42

0.79

364 | CpHe,O f f 2&.&\‘3&% nol

466 | C,Hg0 ‘ﬂll : ‘ \ 96.79

From Table 18, b ’ hifled ofk saturated long chain aliphatic
¥ f L
alcohols; triacosanol(C,;Hye l‘r’ : C,,Hgp0) and dotriacontanol(C4,He:0).
1-—, A
Dotriacontanol(C,,Hg,0 : ponent, 96.79% while tri I
otriacontanol( 2o ) wa_gg::gg 1ain; componen v o while triacosano
(C,3H,0) and tetraedsancl(C,,H,,O) were the compo nents. The structure of BOV3

is shown below. "=t
7

U T A

¢

BANIINYINY

BOV4 was white needle which was separated from Mixture Il by

preparative TLC technique. It was recrystallized by a mixture of methanol and

dichloromethane for several times and weighted on 0.21 g(eduivalent to 28% wt
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by wt. of Mixture ll). Its melting point was 257-260 i R; value was 0.82 (silica
geI/dichloromethane).

The IR spectrum was shown in Fig.13 and absorption bands revealed in

Table 19

1720

1460

N
1380 | @itong | Gl symmetric bending vibration of

The IR absorﬁ‘“' alﬁ carbonyl functional group.

BOV4 gave positive tgst to 2,4-DNP (y%j)w precipitate). No absorption band at

2720 cm ﬁ aléd ek ’B}%] {vas K3tonie ) thérd Whrp hoJabsorption bands at >

3000 cm a#lli 1600 cm’ . thergfore BOV4nwas saturated, substance which
correrth}]asﬁaeﬂsﬁtguzu a&:}i@)w ﬂ/la)ﬁaggnts). It gave a
positive result to Liebermann-Burchard reagent(violet color) which indicate that
BOV4 was a triterpenoid.

From 1H-NMR(Fig. 14) displayed the protons of CH, at 0.72, 0.86, 0.87, 0.95,
1.01, 1.02, 1.05, 1.18 ppm 24 protons and the protons of CH,, CH at 0.93,
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1.26-1.96 ppm 23 protons. This was the pattern of triterpenoid substance. The
protons at 2:26-2.38 ppm, (multiplet, 3 protons) revealed a—prbton of ketone
corresponding .to reaction tests and IR spectrum. ;

From 13C—NMR(Fig. ‘1 5) displayed signals at 6.83-59.60 ppm of CH,, CH,, CH
and C of triterpenoid and signal at '

1 13
group of ketone. H and

spectrum of friedelin(23,2 “

Table 20 Compari

Position of ca oh l" M‘
& l’ pdar 22.10°
© 4150
& 207.50
X 58.10
© T1 - 42.10
G Uer &= s " 41.10
ﬁUEJ’J quﬂlji’w M T P IRAL
& ¢ 634 o 53.00
BN ERN R R 2N I
C1o 59.5 59.50
G 35.6 35.58
Cra 305 30,50
Crs 383 38.20
C1a 39.7 39.60
Crs 324 3239
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Table 20 (continue)

Position of carbon Friedelin BOV4

o
=)

36.0 36.10

30.00

A2
~

42.80

s
o]

35.28

() O O (@]
©

%)
o

28.10

32.78

N
iy

39.20

N
N

6.83

N
w

14.50

N
=S

17.99

18.50

N
D

20.10

N
~

32.10

[
©

@] O O O » O ) @) O
o

~nN)
[¢e]

35.00

31.80
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revealed the fragmentation of molecule at m/e 411(M+-CH3), 341(M+-C5H90), 302

(M'-CgHyg), 274(M'-CoyHyg), 273(M'-C, Hyy), 247(M'-CiiHy), 218(M'-C,,H,,0), 205
(M-CygHyg), 191(M"-C,H,,0) and 163(M"-C,gH,o). When the mass spectrum of
BOV4 was compared with friedelin(friedelan-3-one), they have similar

fragmentation(25, 26).

The fragmentation pattern of BOV4 is shown in Scheme 4
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Schem 3 Fragmentation of BOV4



This structure of BOV4 was confirmed by 2D-NMR analysis such as 13-'C-1H

dorrélation(Fig. 17-18). The signals of carbons(d, ppm) which were correlated with

the signal of protons(d, ppm) are shown in Table 21.

Table 21 "'C-H correlation of BO\‘ jOO MHz, CDCl,, 3)

Posutuoﬁ""-i--mJ 2

Proton

61

é—

mlcal shift of correlation

T

N

Carbon-13

22.10

41.50

207.50

58.10

4210

41.10

18.10

53.00

37.40

59.50

35.58

;’C

d 30.50

38.20

-
E=

39.60

1.49

32.39

-
(=2}

1.59

36.10

30.00




Table 21 (continue)

Position Chemical shift of correlation

Proton Carbon-13 Proton Carbon-13
H,g 8% 155 42.80
Hyg N 26 35.28
Hao _”:-_-_.a,-,e ) 28.10
H,, -.-“""""ﬁ[ § ‘_ 32.78
H,, 093,151 39.20
Hy, “e=T \oes 6.83
Hyy o | 072') 1450
4 Hys éi;”é:J;};, -4 U.57 17.99
H,g ,,G", 1 1850

.

H,, | G & 20.10
Hyg 'f:! S 5 32.10
Hy T % 35,00
Hag P 1.01 31.80

From H H COSY (Fig. 1920) and H:NOESY (E'i ng the signal of
A

st 39 o nmumn A

signal of proton at 2.26 ppm(H,) coupled with the signal of proton at 0.86 ppm(H

ppm(H,). The

2

The signal at 2.26 ppm(H,) coupled long range with the signal at 1.54 ppm(H, ).
From spectroscopic data and comparison of BOV4 with compound 5 which
was the chemical constituent of the branches of Makaa, it can conclude that

BOV4 was friedelin(C,;H,,0). The structure is shown below.



230 C approximately 0.26 g
s obtained from the separation
of Mixture Il by preparative TLC techniqt | recrystallization from the mixture of
dichloromethane and methandl : was 068 (silica

gel/dichlorometha {;7.-; ‘

The IR spec; is ¢
T AutIngninens
RINNIUNRINYAE

and 'absorption bands indicate in



~Table 22 The Infrared absorption band assignments of BOV5

Wavenumber (cm-1) Intensity Tentative assignment
3600-3400 moderate | O-H stretching vibration of R-OH
2950, 2850 C-H stretching vibration of CH.-,

1030 foderate \C-O'\ stretching and O-H bending
J o 1 __-J 4 ‘ ‘
Absorption band a - d an alcohol functional group
BOV5 gave negative test to.2; ,4'{3!}1‘ ( precipitate) and had no absorption

Liebermann-Burchard-reagen ' ‘ Etriterpenoid which has an

alcoholic pattern.

From ﬁ%ﬂ’g%%%w F4.86 0941095 0.99, 100, 101,

1.51, and 11‘9 ppm(24 protons) sindicated C‘IE(‘ group. Slgnqﬁ, of CH,, CH of
wrerap] g olbd i d 8] 081 96 24618 b o
Other sugnals at 3.74 ppm(1 proton, broad singlet) displayed -CH- OH group.

From C—NMR spectrum(Fig. 25), signals at 61.05 ppm exhibited OH
functional group linked with carbon. 1H and 13C-NMF( spectra of BOV5 were

similar to those of friedelan-3f-ol. Therefore other signals at 11.60-72.20 ppm were

assigned as Table 23.



Table 23 'C-NMR spectrum of BOV5

Position of carbon Friedelan-33-ol BOV5
e 16.43 16.20
C 13528 34.10
¢ .‘ \é 7 72.00
Cs - 4928~ 48.00
] 7‘
" " 1@’1’ *M W
Cs A .-—." f‘f 41.80
¢ l‘ l “‘3;\ 17.10
W/ 7 e N\ 5201
B m 36.80
1 e
Cro T rdaris s ol 53.99
G . bl ;;’w & 35.00
c, — - B 29.99
Cia I-] - e ﬂ 38.10
4
& | ¢ 3615 o/ 36.00
H@IENII 0 | 9.00
q 17
Cis 4291 42.00
c. 36.39 34.80
o 2822 27.80
ok 32.90 31.99
gl 39.31 38.80




Table 23 (cont'mue)

Position of carbon Friedelan-33-ol BOV5
Cos 11.69 11.60
Cos 16.82
Cos 18.15
Cza 18.50
Cyy 19.99
Cas // k \ 31.00
o ZHFMN] o
s llﬁ'ﬁk\\\ t

P 7§
Mass spectrum(Fig 26/ disp ay’ ~Mmolecular ion at m/e 428 and others

fragmentation at m/e 41 CH,), o), 275(M+-C11H20-H), 273(M -

CoHrgQ),  240MEC gy 8iMmra- = B -C,4H,,02H), 207(M -
13250 |

C,gHagH), 205(M cﬂzs 3N c@iw -H) and 165(M-C gH, -H-

CH,). Fragmentation of BOV5 was similar to that of friedelan-3B-0l(25) and is

shownmsﬂn‘HEJ’JVlEJWW\IEJ’]ﬂ’i
ammmm UA1INYIAY



e

g .v%trm

m/e 276 m/e 275

m/e 428
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13. A
Table 24 ﬁw
Y

¢

PPN T TS

5

—

i sifio ] q i . ' €t\i erelation -
Proton Carbon-13 Proton Carbon-13
H, ., 0.97 16.40
H, s 1.89, 1.91 35.20
H, Cs 3.74 72.20
H, A 1.26 . 4925
H G - 37.90




Position

Chemical shift

of correlation

Proton Carbon-13 Proton Carbon-13
Hq & 172,175 4180
H, G 138, 1.39 17.59
H, 53.25
Hy 35.15
Hyg 61,40
H,, 35.60
Hy, 30.68
Hi 38.40
H,, i 39.70
Hyg é*;%;nﬂ__ 4 Tigsy 46 32.40
Hig i’iﬁ‘;*’ 13 36.10
Ho 77 7 . 30.02
Hig f’L - 42,91
Hig - 35.38
Hy o & 28.20
HLPI B d 1D VT 32.90

i e
&

IE_,_‘

'®) ‘
4 q-‘ o
% ‘

3930

,, 23 N2 e
H,g C,, 151 15.82
H,s Ga 0.86 18.26
Hag B 1.01 18.60
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Position Chemical shift of correlation

Proton Carbon-13 Proton Carbon-13

H., Cy. 0.99 20.10 :
Hog 32.10
Hx 35.01
s 31.80

Friedelan-3p-0l(C,,Hs,0)



S | elucidation of BOV6

BOV6 was bright white needle which was separated by column

chromatography of Fraction | and Il using silica gel as an adsorbent and of Fraction

IV using aluminium oxide as an ad

dichloromethane and metha @™
(equivalent to 0.56% of F

Its melting point was

Table 25.

3712-3146 emg vibration of R-OH
2937, 2866 strong C-H stre':::T\ing vibration of CH.-,
) NHNIMEINNT
1641 Y weak C=£!stretching vib@jon of alkene
o 10| BT Edodl V| Erbabighidaiin®e] cn. i,

1381, 1370 moderate | C-H symmetric bending vibration of
CH.-

1157 moderate | C-O stretching vibration and O-H
bending vibration of R-OH
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From IR spectrum,- absorption band of alcoholic functional group displayed at
37123146 cm_1 and absorption band of unsaturation displayed at 1641, 970 and 800
o’ It corresponded to the reactions such as positive test to 0.1% KMnO, and
Br, in CCl, reagents. BOV6 gave negative result to 2,4-DNP(no yellow precipitate)
and 1% FeCl, reagents. It exhlb BOVG was not aldehyde, ketone or

phenol. BOV6 gave gree Burchard reagent, this showed

that BOV6 was sterond-—-—-' v

—
When BOV6 . e
77/

hnuque and compared w:th
teroids(Fig. 34) such as

e retention time of this

2

Steroid )
campesterol ¢ o 1857 7 -
stigmaster i u EJ 'g wg ‘VI Wm 19.42
B-sitosterol 22.03 o -
NRTONTTItH SHATNHIRY

The mass spectrum(Fig. 36), it displayed the molecular ion peak at m/e 412.
It revealed the fragmentation of molecule at m/e 394(M+-HZO), 369(M+-C3H7), 327
(M'CgHyg)  271M-CogHyH),  255(M'-C,H,H,0). The mass spectrum of
stigmasterol, fragmentation of BOV6 is similar to that of stigmasterol and is

shown in Scheme 5.
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C3Hy

e
T,

HO

m/e 412

groups of steroid lnlcated at 0.69-2.28 ppm a signal at 3.52 ppm exhibited the

proton hnkﬁ ucﬂoﬁg %ﬂm wpﬂ Qﬂ Gﬁ' proton at 5.09 ppm

revealed -CH=CH- group and the §|gnal of proton at 5.36 ppm exhibited  C=CH
ooy B FEHH ) B AR B e
campegterol and [-sitosterol had no signal of proton at 5.09 ppm.

The 13'C-NMR spectrum(Fig. 38) of BOV6 appeared 29 peaks signals of
carbon in CH,-, CH,-, CH-, C at 12.04-56.86 ppm exhibited steroid substance. The
signal of carbon at 71.80 revealed carbon linked to hydroxy group. The signal of
carbon in CH=C , CH=C , -CH=CH- and -CH=CH- patterns were indicated at
121.71, 140.74, 129.27 and 138.31 ppm, respectively.



When BOV6 was analyzed by DEPT-90 ' C-NMRI(Fig. 39) technique, CH
éppeared 11 signals at 31.89(two signals), 40.49, 50.15, 51.23, 55.95, 56.86, 71.80,
121.71, 129.27 and 138.31 ppm. CH, and CH (up phase) from DEPT-135 13C-NMF{
spectrum(Fig. 40) appeared 17 signals at 12.04, 12.24, 18.98, 19.39, 21.08, 21.21,
31.89(two signals), 40.49, 50.15, 51
138.31 ppm. CH, from DEPIT\%%T\&?
24.36, 25.40, 28.91, 31W72§ 39

The spectrum

5.95, 56.86, 71.80, 121.71, 129.27 and

trum appeared 9 signals at 21.08,

.29 ppm.

BOV6 and stigmasteral

Table 27 Comparison

Position of carbon

BOV6
L 37.25
e 3165
£, 71.80
c4‘ 42 42.29
AUEANETSAENTT =
¢ e Tl s 1
N WIRINTI umllﬁ']']wa'lﬂ 3189

G 319 31.89
o 50.3 50.15
A 36.6 3651
& 21.1 21.08




Table 27 (continue)

Position of carbon Stigmasterol .BOV6
&, 398 39,68

Lt 424 4229

Gy \ 56.86

£is 3 24.36

€, “"r 2891

¢ A/// 55.95

Gk 12.24
lrﬂ,m\
= l 40.49

¢, 21.08

ok 138.31

e 129.27

e 51.23

C 31.89
RAT TTETTENE TS s

Ca *nfnlng:1}lg2nnn ey
AR bl N VEA d VIO 16V D 2540
¢ 12.0 12.04

From all data, it was concluded that BOV6 was stigmasterol(C,¢H,0). The

structure is shown below.




icidationfoff BO I

{ J-,ﬂ

-ﬂl aa I

BOV7 was brighti Vig i%dl’gf ous v | was obtained from preparative

TLC and HPLC technique ¢ fr cti ecrystallized from the mixture of

dichloromethane and hexane,, /8l s to obtain approximately 0.020 g
(equivalent to 0.01 % wt.by ; il ). lts-melting point was 205-207 s,
and R, = 0.88 (silica i’i"‘" than 1'

From the H NM‘B spectrum(Flg 42) the signal in CH,-, CH,- appeared at

1.21-1.80 ppﬂTusEI} q Fﬁﬁ% ‘quw %Js’q-ﬂ ‘g’ revealed at 2.10-2.80

ppm and CH?O indicated at 3,0-3.90 pPM.. There are Sles of proton in
cH, ww&mm&m@wm o

e C—NMR spectrum(Fig. 43) of BOV7 appeared 38 peaks to find signals

of carbon in CH,-, CH,, CH- C- at 11.00-189.50 ppm. The signal of carbon at

189.560 ppm revealed carbonyl functional group(C=0) of ester and the signal of
carbon at 63.00 ppm revealed carbon linked to hydroxy group(CH,OH).

When 13C-NMR spectrum of BOV7 was compared with BOVS, the

spectrum were similar but BOV7 but no signal of carbon at 187.50 ppm.
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DEPT-90 ' C-NMRI(Fig. 44) experiment of BOV7 revealed 11 signals of CH-
at 129.00, 106.50, 104.60, 101.50, 97.90, 93.00, 92.90, 53.80, 53.50, 52.10 and
50.10 ppm. From DEPT-135 13C—NMR spectrum, CH, and CH(up phase) (Fig. 45)
appeared 15 signals at 129.00, 106.50, 104.60, 101.50, 97.90, 93.00, 92.90, 53.80,
63.50, '52.10,80.10, 23.560,.17.50Q

0 and 11.00 ppm and CH,(down phase)
appeared 7 signals at 123.0¢ :% o 29.50, 19.10 and 18.50 ppm.

From all data ofwtrum

CH, 7 groups, CH 11

composed of CH, 4 groups,
6 groups and carbonyl(C=0)
signal at 189.50 ppm. _

mass spectrum by Int_zy Fast"m i
was analysed by Elemental Analy5|s for molecular formula.

ﬂummmwmm
Structutél elucidation of BOV8 i
ARIAINTUURINYIA Y

BOVS was black amorphous solid which was obtained from preparative TLC

nique. The other method

and HPLC technique of fraction 45-70. It was recrystallized from a mixture of
dichloromethane and hexane for several times to obtain approximately 0.025 g
(equivalent to 0.02% wt.by wt. of Fraction Ill). Its melting point was 194-196 ¢

and R, = 0.90(silica gel/methanol: dichloromethane = 1:9).
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The IR spectrum of BOV8 is shown in Fig. 46 and absorption band

assignments In Table 28.

Table 28 The IR absorption band assignments of BOVS8

A LY l I '

Wavenumber(cm ) isity f Tentative assignment
3600-3080 ing vibration
2990, 2950 S ching vibration of CH,-, -CH,-
1725, 1708 \ :t}\c@ vibration
1675 - ‘: AC chl_ng vibration of alkene
1600 o ; _ ?uging vibration of aromatic
1450 or ben i ora gt CH,-, CH,-
1390 __
1210 S — i

From IR spectrgmglg 46), absor: t| n band of alcoholic functional group

st k1 gmg%@w@ T R G

ester or carboxyhc displayed at 1725 and 1700 Qm
el W] bbbl ok VAL o, o

appeared at 1.60-1.90 ppm. The signals of proton in CH,-O, CH,-Ar and CH,-C=0
indicated at 2.10-3.85 ppm and there are signals of protons in alkene(CH,=CH,) and
aromatic ring at 6.10-8.00 ppm. The signals of proton in -CHO indicated at 9.30 and
9.45 ppm.

The ' C-NMR spectrum(Fig. 49) of BOVS appeared 40 peaks to find signals
of carbon in CHy, CH,-, CH- C- at 11.00-189.50 ppm. The sighal of carbon at
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189.50 ppm revealed carbonyl functional group(C=0). The signal of carbon in -

C=CH-OH pattern was indicated at 187.50 ppm and the signal of carbon at 65.00
ppm revealed carbon linked to hydroxy group.

When BOV8 was analysed by DEPT-90 13C—NMR(Fig.‘ 50) technique, CH-

8.00, 106.50, 104.60, 101.50, 97.90,

93.00, 92.90, 65.00, 53.80 %O XW 10 ppm. CH, and CH{up phase)

from DEPT-135 "C-N @ Figf 51:@8 signals at 187.50, 129.00,

00, 10650, 104. 50,97 &:sMawo 63,50, 52.10, 50.10,

appeared 14 signals at 187. 50

DEMS C-NMR spectrum(down
00, 2930 19.10 and 18.50 ppm.

and DEPT-135 ' C-NMR spectra
oups, CH 14 groups and 16
, absorption bands of carbonyl
BV8 was composed of oxygen.
nstas: r-:.}. at 70 eV and scan at 30
eV, Fig. 47) of thisfjub"stance_»,'. ed sojjht molecular ion was not
indicated. Molecular weight of BOV8 was not known therefore it could no exhibit

molecularfoﬂﬂJEJ'Wlfm‘ﬁWEﬂﬂ'ﬁ

Unfortunately, this substance was obtained, in such a limited amount thaf its
Stfucaeﬁata mameumgradm ﬂa/aoalwass spectrum
was an?alysed by Fast Atomic Bombardment Technique and the other method was
Elemental Analysis for molecular formula.

When the chemical constituents in the leaves and the branches of B. ovata

were compared, they are summarized in Table 29.
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Table 29 Comparison of chemical constituents in the leaves and the branches(27)

of B. ovata

Chemical constituents in

Branches Leaves

rF
- the mixture of seven I ” e _mixture of eight long chain
aliphatic hydrocarbon(C#:J < M-hydrocarbon(c26 -Cyy)

- the mixture of long T'/ '_o atic. | - the |xture of long chain aliphatic

esters

e Z AN

/] AN

- friedelan-3p-ol PR an-3p-ol

- the mixture of three e mixture of three long chain

ahphatnc alcohols (C30 Ca).

"'a‘.i "

iatic alcohols(C,,, C,, and C,,)

- the mixture" of - thirt

carboxylic acid(C,g, Thy, Coe

- trans—trnacontyl—4»-byg.oxy-3-methonyJ

samoe Al I JVNEVITWEINT

- the mixture of three steroids ¢ o Q)
1Lal0 nfgnrinlria 01

-thegi re of’three ster “oa'ule [

- the mixture of two triterpenoids

- the bright violet amorphous

- the black amorphous solid
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