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All spectrum of isolated compounds from

dichloromethane extract of V. parishii leaves
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137

(€T) unAwe-» jo wnnoads YAIN H, /2T a4nbi-

l ﬁ,o
= ola
I~ oo
\ \

x4 0e S'¢ oy SV 0's S'S 09 S'9 0L SL

1 ! ! 1 1 1 1

wdd o0
]




138

wdd o
|

(€T) unAwe-» Jo wnnodads YAIN O, 82T 3Inbi4

0L

|

08

|

06

ool
|

oLl 021

oclk ovi

0S1

09l

0Ll

(11:1

061
I

1
ARSI

P

Siad

WAl

| |

P



139

wdd

(£T) uAwe-v Jo ASOD 62T 84nbi

S0 0L Sl 0C ST 0¢ S'€ oy S'v

0's

S'S

S'S

0°G

SV

0%

§'€

0°€

ST

0T

wdd




140

(€T) uLAwe-» Jo o, pue
‘GET 1d3A ‘06 1d3Q usamisqg uosuedwo)d (gt a4nbi

wdd 0C s 0¢ S¢€ Oy Sy 0S SS 09 S9 0L S. 08 S8 06 S6 O00L SOL OLL SLL OZL SZL OEL SEL OvL SbL
| 1 1 | | | | 1

I L 1= | | 1 | 1 | | | 1 1 |

| QE i ﬁ

SE€T 1d43d

" " o priga e o et e TP ot aravyy) S W srpionp A v Wiy Nt
T |

06 1Ld3d




ppm
¢ 20
- 40
- 60

141

80
100

120
140
- 160
180
- 200
ppm

0.5

1.0

1.5

3.0

3.5

4.0

4.5

5.5

LA

Figure 131 HMQC of a-amyrin (13)



142

wdd

(€T) uAwe-» Jo DGINH ZET 84nbi

0'e

S'¢

oy

Sy

0's

S'S

0SL

(4%

0€1

021

0Ll

00L

09

0S5 -

oy

0¢ -

0C -

oL 4

04§ 8]

Q 00¢

o e

(€]

<Aoo

-2

o

[

T

wdd




143

(1) uAwe-0 Jo wnaoads sseN  £€T a4nbi4

005 08 09 00€ 08Z 09z ObZ 0ZZ 002 <--z/w
€8¢
0LE ,_ 667 18
W 10002
1303 _
. 000
m
| 0009
|
81z |
“ seT 601
L 0008
. s6
68t
L0z

@°£09080ZT :(UIW S/€°€Z) £79€ UedS aouepunqy



BRUKER

orlL

0clL

— S

LN

|
J
|

00, 08 09
[%] @ouepiwsues |

144

—— 80'L2S

&= 9kLI19
——— 88299

Zriie

8¥'€e0ol
68°€601

v6v8lLl

cLo6cl
90°2.€1
— 8L7/G¥I

Sy 6€91

696281

96'98.¢
¥2'1698¢

—— 08'¢€c6e

SL6Eve

oY 0¢ 0

500

1000

1500

2000

2500

3000

3500

4000

Wavenumber cm-1

Figure 134 IR spectrum of a-amyrin (13)



145

wdd

asz

(29) aueluodelnuay Jo wnnoads YAIN H, GET a4nbi-

¢ 0¢ gG¢ Oy S¥ 0SS G5 09 SS9 0L §L
| I I . S IPRPRS . et 1 | [ I

08

S8

0'6

S'6




146

wdd g

ol

0z

|

0¢

(29) auejuodeLIUBY JO WNNRdS YAIN O, 9€T a4nbi

oy 0S 09 0. 08 06 00L OLL O0CL oO€SL oOvL

O L | | 1 | | | | | 1

0S1

091

0LL

I

081

|

061
1

[

ﬂ




147

wdd

S0

0l

Sl

(Z9) sueluodeLIIUAY JO ASOD LET 34nbi4

0c ST 0¢ S'¢ oy Sy 0§ S 09 §9 0L S.L 08

08

Gl

0L+

§'9

0°9

§'G

0'S

SV

0y

'€

0

ST

0T

S'L+

0}

S0

Bl

wdd




148

(29) aueiuodELIULY JO D, PUE
‘GET 1d3A ‘06 1d3Q usamiaq uosuedwo) 8eT aanbi-

wdd o ol 0c 0€ ov 0S 09 0L 08 06 00L OLL OZL oO€SL OvL O0SL 09 O0ZL 08L 06l
L

1 | | | | L l L | | | | L I | I | | |

P = T T T %

SE€T 1d43d

06 1d3d




149

(z9) sueriuodeliuay JO wnoads sseiN  6ET a4nbi4

Oy 02y 00¥ 08E 09€ OFPE 0Z€ O00E 08Z 092 OFZ O

e S 5 T '

c¢ 00C 08L 09L O¥L 0ZL 00l

| NI BT i W

iy TS (S PRII I

_ 10000€
h 100007

| 100005

(1) 20802101 ‘(U1 61G°€2) ¥19€ UEDS ‘ . eourpUngY



BRUKER

3
=

150

0L 08 09 O
[%] @ouemwsues |

(014

——  ¥6'6EL

L0968

GLG59¢l

6 LCyL

v, L0€C
9L v0ve

- 0L'168¢
LS've6e
€€'686¢C

— 9G6°660¢

500

1000

1500

2000

2500

3000

3500

4000

Wavenumber cm-1

Figure 140 IR spectrum of hentriacontane (62)



151

(€9) proe omuwied Jo wnnoads YNN H, THT a4nbi4




152

wdd g

oL

0c

0¢€

(£9) proe oniwyed Jo wnnoads YAIN Oy, 2T 84nbi

oy 0S 09 0L 08 06 00L OLL O0ZL oO€L oOvi

0sl

PV FEUTPUPITE P | N | | | 1 | wl | FEVETE PVOTIOwoN |

091

aly

0Ll

A

081

061

AP IO P

i




153

(€9) proe omuwied
10 O, Pue GET 1d43Q Usamiaq uosiiedwo) ¢yT a4nbi-

oY 0S 09 0L 08 06 00L OLL oOZL o€l ovL oSl

| FNCUTRTTIN FETTTWIUTN OTTITN PUUTTTUTEN FPTUUITEI S Tw D | I

09l
2l

0LL

081

TTUPITS ST

061l

S€T 1d3d



154

L 1li Lieayl

(£9) pioe oniwyped Jo wnuaads sseN T 24nbi4

0v€ 0€€ 02€ 0L € 00€ 062 082 0,2 09

L 09 05 OY 0E <7

h ]

1081021 091 0G} O¥L 0EL OZL OLL OO} 06 08 O

v 00051
|

o
o
o
n
©

(-) @'1080210} (Ui 698°ZL) LOGL UBDS




155

009

99084

000}

—- 6¥'8101

1 96C1

(£9) pioe aniwyed Jo wnanoads Y| ST a4nbi4

| -WO JaquINUaABAA
00G1L 0o0¢ 00G¢ 000¢

GG /€91
€8°/¥8¢C
celiee

0[0]0) 4

A

x
w
b«
2
x

X

0cL 0oL 08 09 0)4 0¢c

ovlL

[%] @douepiwsue) |



156

CURRICULUM VITAE

Name Mr. Patcharapong Thangsunan

Date of birth 10 August 1987

Institution attended

2010 B.S., Department of Chemistry, Faculty of Science, Chiang Mai
University, Chiang Mai, Thailand.

2012 M.S., Department of Chemistry, Faculty of Science, Chiang Mai
University, Chiang Mai, Thailand.

Presentations and Conferences:

National Conference:

Patcharapong Thangsunan and Puttinan Meepowpan*, “Chemical Constituents

of Dichloromethane Extract of Vernonia parishii Hook f. Leaves”, PERCH-CIC
Congress VI, at Pattaya, Chonburi, Thailand (2011).

International Conference:

Patcharapong  Thangsunan, Puttinan Meepowpan*, and Thiti Junpirom,

“Chemical Constituents of Dichloromethane Extract of Vernonia parishii Hook f.

Leaves”, The Sixth Pure and Applied Chemistry International Conference
(PACCON VI), at Chiang Mai, Thailand (2012), pp. 760—763.



157

PERCH-CIC

CONGRESS VII

E

OH O

' 4-7 May 2011
Jomtien Palm Beach Hotel & Resort Pattaya, Chonburi

%)Cs s::cnz-ac Center of Excellence for Innovation in Chemistry

0,000  Ae W
@ & A < A = F W

www.perch-cic.org




158

Chemical Constituents of Vernonia parishii Hook f.
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: The of parishii found out four eg. (1), B-amyrin 3-acetate (2), lupeol
3-acetate (3) and lupeol 3-palmitate (4), there were isolated from the extract from leaves of V. parishii. The of isolated ds (1-4)
were d by chemical and | ly such as 'H NMR, °C NMR, DEPT, COSY, HMQC and HMBC which were compared with the previous reports.
Y 2 ia parishii, B-amyrin 3 tate, lupeol 3-acetate, lupeol 3.

Introduction

Vernonia, one of genera in family Compositae, consists of over 1,000 species of

LA

shrubs. From the previous studies, several

alkaloids, flavonoids, steroids and cardiac glycosides were found and categorized stigmasterol (1) Aranyrin 3ol ) RIpOR -acelale (3). pect S pakme 1)
Figure 1 of from crude extract

into this genus. Furthermore, some compounds in the crude extracts from Vernonia
also showed active prop such as anti-malarial, anti-t .

anti-inflammatory, anti-bacterial and anti-fugal.'?*

Vernonia parishii Hook. f. (Khang Hang Lek), a shrubbery plant, has already been

discovered in the forests of northern Thailand. In this study, we will investigate the

in parishii Hook f. leaves.

Method, Results Discuss

Air-dried leaves of V. parishii were extracted by CH,Cl, and MeOH (3 days / time

x3 ), respectively, at room and then were under reduce

pressure to give the CH,Cl, crude extract 57.79 g (0.76%) and methanol crude extract
43.33 g (0.57%) . The CH,CI, crude extract was added into column chromatography
(silica gel 60H). All compounds in the extract were isolated by gradient mixture
system of n-hexane, dichloromethane, ethyl acetate and methanol. The isolated

results four (1), B-amyrin 3-acetate (2),

lupeol 3-acetate (3) and lupeol 3-paimitate (4) from the CH,CI, extract of V. parishii
leaves. The structures (Showed as Figure 1) were identified using spectroscopic

techniques showed as table 1

Table 1 'H-NMR (400 MHz) Data of Compound 1-4

Compound
Carbon Position T
1 2 3 4 S B!
3 351 [m, 1H] 4.50 (dd, 1H]; 4.47 [dd, 1H); 4.47 [dd, 1H); J= 106, é g—‘ J
J=10.0,6.1 Hz J=10.4,54 Hz 56Hz ,-“ -
s 2 - 0.79 [m, 1H] - [FrS———
6 534 (m, H); 2 .
12 2.00 [m, 1H] 5.42(¢, 1H); . - Figure 2 Isolation diagram of dichloromethane crude extract
1.18 [m, 1H] J=36Hz %
w wotes : s Conclusio
J=11.1,58Hz J=11.0,58Hz
21 1.02 [m, 3H] - 1.38 [m, 1H] - Stigmasterol, g-amyrin 3 tate, lupeol 3: tate and lupeol 3 i can
1.86-1.96 [m, 1H] :
LS be successfully isolated by column chromatography from the crude CH,CI,
2 5.14 [dd, TH]; Jpy = 15.2 - - -
Hz extract of V. parishii leaves.
23 5.01 [dd, TH); J,, ., = 8.6 Mz 0.86 [s, 3H] 0.84 s, 3H] 0.88 [s, 3H]
u e - osste 30 omisn wlegdements
25 1.55 [m, 1H] 0.97 [s, 3H] 0.84 (s, 3H] 0.85[s, 3H]
2 0.84(d, 3H] 1.00 (s, 3H] 1.02(s, 3H] 1.03(s, 3H] We are grateful the Junior Science Talent Project (JSTP) and National
L 701,30 Uil Lol i) 041,21 and Technology D Agency (NSTDA) for financial supports.
28 143 [m, 1H] 0.79 [s, 3H] 0.83 [s, 3H] 0.84 s, 3H]
118 [m, 1H) We also thank Department of Chemistry, Faculty of Science, Chiang Mai
2 0.81[t,3H) 0.87 (s, 3H] 4.56 [dd, 1H]; 457 [m, 1H) Uni ity for facilities supporting this
J=2413H 4.68 [br d, 1H];
468 [d, 1H); JE21H References :
Jm23Hz 1. Chea, A; Hout, S.; Long, C.; Marcourt, L.; Faure R.; Azas, N.; Elias, R. Chem. Pharm. Bull.,
- ~ by RN S 2006, 54, 1437-1439,
32 - 2.04(s, 3H) 2,04 s, 3H) 2281, 2H);

G 2. Erasto, P.; Grierson, D.S.; Afolayan, A.J. J. Ethnopharmacol., 2006, 106, 117-120.
46 Y J " 1.20 (s ,3H) 3. Cioffi, G.; Sanogo, R.; Diallo, O.; Romussi, G.; De Tommasi, N. J. Nat. Prod., 2004, 67, 389-394.
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CHEMICAL CONSTITUENTS OF DICHLOROMETHANE EXTRACT OF
VERNONIA PARISHII HOOK F. LEAVES
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Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50202, Thailand
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Abstract: Vernonia plants indicated many bioactivities
with the microorganisms causing some diseases. In this
study, Vernonia parishii Hook f. (Compositae), which was
found in the forests of northern Thailand, has been
investigated for it’s chemical constituents. It was found
that three terpenoids, stigmasterol (1), lupeol 3-acetate
(2) and lupeol 3-palmitate (3), have been isolated from
the dichloromethane extract of leaves of V. parishii. The
structures of isolated compounds (1-3) were elucidated
by chemical and spectral analysis such as 'H NMR, *C
NMR, DEPT, COSY, HMQC and HMBC which were
comparable with the previous reports.

1. Introduction

The large genus Vernonia in Compositae family
comprises of more than 1000 species found all regions
in the world [1]. There were numerous distinct
subgenera and subsections distributing in the tropical
and subtropical regions of Asia, Africa and America.
Although Vernonia consists a number of species, some
plants were investigated the phytochemistry and
bioactive compounds, for example, vernolide and
vernodalin which were isolated from V. colorata
leaves resisted the two Gram-positive bacteria
Staphylococcus aureus and Bacillus subtilis [2]. These
compounds also showed antiplasmodial activity [3]. In
addition, three sesquiterpene lactones, 8a-tigloyloxy-
hirsutinolide-13-O-acetate, 8a-tigloyloxy-hirsutinolide
and 8a-(4-hydroxymethacryloyloxy)-tigloyloxy-
hirsutinolide-13-O-acetate, ~were active against
chloroquine resistant Plasmodium falciparum strain
(W2) [4]. Seven new stigmastane-type steroidal
glycosides, vernocuminosides A-G, isolated from the
stem barks of V. cumingiana were reported anti-
imflammatory activities and cytotoxicities as well [5].
Moreover, many papers about this genus showed the
bioactivities of crude extracts of plants in Vernonia
such as ethanol extract from V. amygdalina leaves
exhibited an antiplasmodial activity [6] and
dichloromethane extract of V. lasiopus root and bark
highly showed antiplasmodial activity [7].

Vernonia parishii Hook f., or “Khang Hang Lek”
in Thai, was discovered in India and Southeast Asia
between 250-1400 meters from sea level. In Thailand,
this plant which was the shrub was found in forest of
northern region.

In this report, we indicate three terpenes,
stigmasterol (1), lupeol 3-acetate (2) and lupeol 3-
palmitate (3), these compounds were found in the
dichloromethane extract of V. parishii. Their

structures were elucidated by chemical and spectral
analyses

2. Materials and Methods

2.1 General Experimental Procedures

All NMR spcclra,'H and “C NMR spectra,were
recorded on Bruker DRX 400 MHz in CDCIl; and
chemical shifts and chemical shifts which were given
in ppm downfield from tetramethylsilane (TMS) were
reported as d-values in parts per million (ppm) relative
to residue CHCl; as internal reference (‘H: 57.26, °C:
6 77.00) and coupling constants (J values) were
reported in hertz (Hz). Peak multiplicities are indicated
as follows: s (singlet), d (doublet), 7 (triplet), dd
(doublet of doublets), df (doublet of triplets), br d
(broad doublets) and m (multiplet). Infrared spectra
were taken with a FT-IR model TENSER 27 (Bruker)
spectrometer and absorption frequencies were reported
in reciprocal centimeters (cm™). Melting points of all
compunds could measure with Sanyo model
Gallenkamp. Flash column chromatography was
performed employing Merck silica gel 60H.
Preparative thin layer chromatography (PLC) plates
used Merck silica gel 60 PF»sy. Analytical thin layer
chromatography was performed with Merck silica gel
60 Fs4 aluminum plates.

2.2 Plant Material

Leaf material was collected from a V. Parishii in
Mae Jaem district, Chiang Mai, Thailand. A voucher
specimen (MAXWELL 08-54) was deposited in the
herbarium of Department of Biology, Faculty of
Science, Chiang Mai University, Thailand.

2.3 Extraction and Isolation

Air-dried powdered leaves (1,265 g) were extracted
successively ~ with  dichloromethane at  room
temperature to give crude extract (57.79 g). The
extract was isolated for investigating the chemical
compositions by flash column chromatography with
eluents which consisted of hexane, dichloromethane,
ethyl acetate and methanol to recieve 10 fractions
(VPD-01 to 10). Then all fractions were sought out
characteristics with 'H NMR as a guide to select
fractions to be purified further.

Fraction VPD-07 (1.29 g) as yellow solid was
recrystallized with Hexane-CH,Cl, (1:1) and then
washed with hexane to give compound 1 that was
compared data with previous reports.
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Fraction VPD-03 (7.22 g) was chromatographed by
silica gel 60H and eluting with hexane,
dichloromethane, ethyl acetate and methanol,
respectively. Fractions were combined using TLC
technique [Hexane-CH,Cl,-EtOAc (10:0.2:0.1) as
solvent system]. And then, all fractions were
characterized by 'H NMR spectroscopy and IR
spectrometry. From those techniques, we obtained the
two compounds, compounds 2 and 3, were compared
with previous studies.

Compound 1 (51.0 mg) was obtained as colorless
solid, mp 167.3-168.5 °C, 'H NMR is shown in table
1 and *C NMR is shown in table 2.

Compound 2 (22.4 mg) was obtained as white
solid, mp 210.0-212.0 °C, 'H NMR is shown in table
1 and *C NMR is shown in table 2 as well.

Compound 3 (69.2 mg) was obtained as white
solid, mp 72.0-74.5 °C, '"H NMR is also showed in
table 1 and "*C NMR is showed on table 2

Table 1: "H NMR spectral data for compounds 1, 2
and 3 (CDCl;) at 400 MHz (J in Hz)
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Table 2: *C NMR spectral data for compound 1, 2 and
3 (CDCls, 100 MHz)

Proton 1 p 3
3 3.51 [m, I1H] 4.47 4.47
|dd, 1H]; [dd, TH];
J=104,54 J=10.6,5.6
Hz Hz
> - 0.79 [m, IH]  0.79 [m, 1H]
6 534 [m, 1H] 0.84[s, IH]  0.85[s, IH]
12 1.18, 2.00 1.65 [m,2H]  1.65 [m, 2H]
[m, 2H]
19 1.10 [s, 3H]  2.37 2.37
[dt, 1H]; [dt, 1TH];
J=11.1,58 J=11.0,5.8
Hz Hz
21 1.02 [m, 3H]  1.38 [m, IH]  1.60 [m, 2H]
1.86-1.96
[m, 1H]
22 5.14 1.63 [m, 2H]  1.61 [m, 2H]
[dd, 1H];
Jgg_l =15.2
Hz
23 5.01 0.84 [s,3H]  0.88 [s, 3H]
|dd, 1H];
Jr304= 8.6
Hz
24 1.53 [m, IH] 0.84 [s,3H]  0.79 [s, 3H]
25 1.55[m, 1H] 0.84 [s,3H]  0.85[s, 3H]
26 0.84 [d,3H]  1.02 [s, 3H] 1.03 [s, 3H]
27 0.79 [d,3H] 093 [s,3H]  0.94 [s, 3H]
28 1.18 [m, IH]  0.83 [s,3H]  0.84 [s, 3H]
1.43 [m, 1H]
29 0.81 [, 3H] 4.56 4.57 [m, 1H]
[dd, IH]; J= 4.68
24,13 Hz [br d, 1H];
4.68[d, IH]; J=2.1Hz
J=23Hz
30 - 1.68 [s, 3H] 1.68 [s, 3H]
32 - 2.04 [s,3H]  2.28 [t, 2H];
J=T7.4Hz
46 - - 1.20 [s ,3H]

Carbon 1 2 3

1 31.3 383 37.8
2 31.6 23.7 23.7
3 71.8 80.9 80.5
4 423 37.7 38.0
5 140.7 553 50.3
6 121.7 18.1 18.0
7 31.6 34.2 31.9
8 319 40.8 384
9 50.2 50.3 40.8
10 36.5 37.0 37.0
11 21.1 20.9 20.9
12 39.7 25:5 25.2
13 422 38.0 35.6
14 56.9 42.8 42.8
15 24.4 274 27.4
16 28.9 355 34.8
17 55.9 42.8 429
18 12.0 48.0 48.2
19 19.4 48.2 479
20 40.2 150.9 150.9
21 21.2 29.8 38.0
22 138.3 39.9 39.9
23 129.3 279 279
24 51.2 15.9 15.9
25 31.9 16.1 16.5
26 21.2 16.4 16.1
21 19.0 14.5 14.5
28 25.4 17.9 18.2
29 12.2 109.3 109.4
30 - 19.2 19.3
31 - 171.0 173.6
32 - 21.6 342
33 - - 25.0
34-43 - - 29.2-29.7
44 - - 29.7
45 - - 22.7
46 - - 14.1
Assignements based on HMQC and HMBC experiments

3. Results and Discussion

Compound 1 was identified as stigmasterol which
was recrystallized from fraction VPD-07 with mp
167.3-168.5 °C. It was compared with mp 163.0—
164.0 °C from the previous study [8]. Their 'H NMR
spectra showed significant peaks, H-3 proton of
hydroxyl group indicated signal at 3.51 ppm which
was a multiplet, H-6 proton of methine group of
endocyclic double bond showed peak at 5.34 ppm that
was a multiplet, and H-22 and H-23 protons of exo
double bond showed two doublet of doublets peaks at
5.14 (J = 15.2) and 5.01 (J = 8.6) ppm, respectively.
Then, the “C NMR spectra of this compound
displayed important peaks, C-3 carbon that had
hydroxyl group showed signal at 71.8 ppm, C-5 and C-
6 carbons of endocyclic double bond indicated peaks
at 140.7 and 121.7 ppm, and C-22 and C-23 of exo
double bond showed signals at 138.3 and 129.3 ppm,
respectively. All spectral data of compound 1 are
indentical with spectral data of stigmasterol from
previous report [9].
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Figure 1. Structures of the isolated compound from V.
parishii leaves.

Compound 2 was identified as lupeol 3-acetate that
was isolated from fraction VPD-03 with mp 210.0—
212.0 °C. It compared with mp 216.0-217.0 °C from
previous investigation [10]. The 'H NMR spectra of
this compound from the experiment displayed
significant peaks, for example, H-3 proton that
adhered on the C-3 carbon showed doublet of doublet
peak (/= 10.4, 5.4 Hz) at 4.47 ppm, H-19 proton that
adjoined on the C-19, which bonded with tertiary
carbon of exo double bond, indicated doublet of triplet
peak (J = 11.1, 5.8 Hz) at 2.37 ppm, H-29 had two
protons, which was methylene protons, performed two
signals at 4.56 ppm that was doublet of doublet (J =
2.4, 1.3 Hz) and 4.68 ppm which was doublet (/= 2.3
Hz) respectively, and H-32 was identified as three
protons of methyl group of acetate group displayed at
2.04 ppm. Their “C NMR spectra also showed
especial signals such as C-3 carbon that adjoined
acetate carbon indicated peak at 80.9 ppm, C-20
carbon was inditified as tertiary carbon of exo double
bond showed peak at 150.9 ppm, C-29 carbon, which
was methylene carbon of exo double bond, displayed
signal at 109.3 ppm, and C-31 carbon, carbonyl carbon
of acetate group, showed obvious peak at 171.0 ppm.
The correlation between 'H and "C spectra were
confirmed by HMQC. From this data, they showed
results, for instance, H-3 proton was coupled with C-3
carbon, H-19 which accorded with C-19, two protons
(H-29) of methylene group correlated with C-29
carbon, The methyl protons (H-32 protons) of acetate
group were linked with C-32 carbon. Therefore, we
could deduce all protons, which were identified, were
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bonded with all correlated carbon. All spectral data of
compound 2 are identical with previous report [11].

Compound 3 was identified as lupeol 3-plamitate
which was separated from fraction VPD-03 as well as
lupeol 3-acetate with mp 72.0-74.5 °C. There was
compared with mp 80.0-81.0 °C from previous study
[12]. The "H NMR spectra of lupeol 3-plamitate from
isolating method indicated characteristic signals like
compound 2 such as H-3 proton, which adjoined C-3
carbon, showed doublet of doublet peak at 4.47 ppm (J
= 10.6, 5.6 Hz), H-19 proton adhered on C-19 carbon,
which associated with tertiary carbon of exo double
bond, displayed doublet of triplet signal (/= 11.0, 5.8
Hz) at 2.37 ppm, and H-29 protons that had two
protons were identified as methylene protons of exo
double bond showed peaks at 4.57 ppm, multiplet
signal, and 4.68 ppm, broad doublet signal (J = 2.1
Hz), respectively. The "“C NMR spectra of this
compound also performed significant signals, for
example, C-3 carbon that bonded with carboxylate
group showed peak at 37.8 ppm, C-20 carbon, which
was tertiary carbon of exo double bond, indicated peak
at 150.9 ppm, C-29 carbon that was methylene group
of exo double bond displayed peak at 109.4 ppm, C-31
carbon identified as carbonyl carbon of carboxylate
group showed evident signal at 173.6 ppm, and C-34
to 43 carbons that were side chain of alkyl branch of
carboxylate group indicated between 29.2-29.7 ppm.
To confirm the evidence, HMQC was used to explain
correlation between 'H and *C NMR spectra of this
compound. In the result, it displayed the correlation
such as H-3 proton was coupled by C-3 carbon, H-19
proton associated with C-19 carbon, two methylene
protons (H-29) showed correlation with C-29 that was
methylene carbon of exo double bond. All spectral
data are indentical with previous investigations of
lupeol 3-plamitate [13-14].

4. Conclusions

In this study, we isolated three terpenoids,
stigmasterol (1), lupeol 3-acetate (2) and lupeol 3-
plamitate (3) from leaves of V. parishii. All
compounds were identified for thier structures using a
number of spectroscopic techniques such as IR and
NMR.
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