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Unn 3

wamsneasanazensiona

3.1 MsmnzHlnssadsvesmsnanauenldonluveslisavd ( C decandra)

i lyTysevauda 3.9 Alansy madeduenan wiausnelsd uazesdlau amddy
semInmssemoenmusenmuldniudy Svewdaivaudvmnoonn #118n109 tazi
asazmwaniylszmoroanlddnafenouenay derivie 2 i lvnmsuonlaoss
Tasin Innsifuoz/mieansdin unasusqridauiiumsdssanlasmesfin 1Réwam 19 ms
fio PTH1-PTH19 (fuarslwaisuou 3 a3 fie PTHI3 PTHI4 uay PTHIS misssinnaine-
38UASIUIN 2 @15 Ae PTH20 woz PTH21 dauadansuwiaunaelsd deiifuiqnd uen
asuiqnitszianlasmesiuld 1 ms Ae pTMI msvszian ueswanimesiu (nor-
sesquiterpene) 2 @13 A0 PTM2 ilag PTM3 uazaisUsziandniuuu 1 a5 Ao PTM4

s Inseadnarslaslddoya 1D uaz2D NMR Fasaus PC NMR, DEPT 135°,

L4
DEPT 90°, HMQC uaz HMBC upnvimiudsguiuInseadnvesnts PTHY aavdoyaenyisd



ST ErEaRaEE

2
Z
'

24 23

@15 PTHI (Huvewdadv1 yavasuma 209-211°C Sma)aln Tsindu (0] 2 +25.0°

(c = 0.200, CHCL) Yoy IR uerauaugAnauvedny leasenda (OH) N1 3343 cm” uosWusLgn
] E
1638 cn{I (mwﬂszﬂaw 1) mmiﬁ’amaﬂu vanillin-sulfuric acid LLﬂ’ﬂ&’J’lLﬁHﬁ']‘ill‘i&LﬂWhi
o

MBIAU

9 13 - = ar o =] 9

doya "C NMR (m31991 2 mwilszaeun 3) uead 30 Fyanw ves 30 miveu aaly
foyailsznouin DEPT-90° uay DEPT-135° anlnasu fludgyanmves 7 wila (5 14.6, 154,
16.0, 16.1, 18.0, 19.3 and 28.0) 11 wAau(d 18.3,20.9, 25.2, 27.4, 27.5, 29.9, 34.3, 35.6, 38.7, 40.0
uaz 109.3) 6 w'lni (5 38.1, 48.0, 48.3, 50.5, 5.3 UAg 79.0) UAL 6 AIDIADIUITAT VDU (5372,
38.9,40.8, 42.8, 43.0 1z 151.0)

foya 'H NMR (113199 2 Mwaznaui 2) uaednbMginnIzyes lupane triterpenoids
Wudyauves 7 wiia Funaa 1 50.76,0.79, 0.83,0.94, 0.97 az 1.03 Fe59una halianuiad
5 1.68 Tismou 2 &2 woany 1o Tos InsWila (isopropenyl) 71 54.68 (1H, d, J = 2.1 Hz) 110 4.56
(1H, m) uazdayeaived Hp-19 11 & 2.38 (m) dyapaivesesndwiiaulilsnouilsingii & 3.19
(1H, dd, J = 10.8, 5.1 Hz, H-3) aNYULMSUANYDIT Y INVOI H-3 HUUGAWaaaAWan uagll
AANINNITANIY Jax-ax = 10.8 Hz 110 Jax-eq = 5.1 Hz 119391 H-3 agdumiauearh ()

A w0 1 1 a . k4 kg = £ =

Bududumisveany laasendan C-3 Alwdeya HMBC (Mwiszneauh 4) deoani
Imilisaoudi & 3.19 (H-3) uaasnNUFURUTIY C-1 (5 38.7) C-4 (S 38.9), C-23 (5 28.0) uay
C-24 (5 15.4). wimilisaou H-19 (5 2.38) uaasanuduWwusiy C-18 (5 48.3), C-20 (4
151.0), C-21 (& 29.9), C-29 (8 109.3) waz C-30 (5 19.3) nindeyanenInsaInil uazannis

ar 9 ] =
wSeuioudoya 'H uaz "C NMR fu993av89 Lupeol Mineiis1oa1uuds (Reynolds er al., 1986)
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(M3 3 Uaz 4 MNAWY) WA PTHL AD Lupeol [JAMABNINAT 212-214°C way [CL], =

+23.0° (¢ = 0.5, EtOH)]

3U# 3 uens HMBC ves PTHI

M3 2 doya 'HNMR “C NMR uaz HMBC veses PTHi (CDCI,)

AUNUI O, (ppm) &, (ppm) HMBC
1 38.7 CH, 0.91 (m)'
2 274 CH, 1.56 (m)'
3 79.0 CH 3.19 (dd,J=10.8, 5.1 Hz) 1,4,23,24
4 38.9 C
5 55.3 CH 0.69 (m)"
6 18.3 CH, 1.40 (m), 1.55 (m)"
7 34.3 CH, 1.40 (m)*
8 40.8 C
9 50.5 CH 1.28 (m)*
10 37.2 C
11 20.9 CH, 1.22 (m), 1.45 (m)"
12 25.2 CH, 1.08 (m)"
13 38.1 CH 1.67 (m)*
14 42.8 C




o '
AMiNN2 -(Ro)

AMHUA é‘c (ppm) 6" {(ppm) HMBC
15 27.5 CH, 1.56 (m)"
16 35.6 CH, 1.51 (m)*
17 43.0 C -
18 48.3 CH 1.38 (m)"
19 48.0 CH 2.38(dt, J=11.1,5.7 Hz) 13, 18, 20, 21, 29, 30
0 | 1510 | ¢ i
21 29.9 CH, 1.94 (m)*
22 40.0 CH, 1.20 (m), 1.40 (m)*
23 28.0 CH, 0.97 (s) 3,4,5,24
24 15.4 CH, 0.76 (s) 3,4,5,23
25 16.1 CH, 0.83 (s) 1,5,9
26 16.0 CH, 1.03 (s) 7,8,9, 14
27 14.6 CH, 0.94 (s) 8, 14,15
28 18.0 CH, 0.79 (s) 16, 17, 18,22
29 109.3 CH, 4.56 (m), 4.68 (d,J= 2.1 Hz) 19, 30
30 19.3 CH, 1.68 (s) 19, 20, 29

doyavin HMQC

M3 3 wisufvudeya 'H NMR ¥94 Lupeol itaz@1s PTH1 (CDCI,)

A Lupeol, &, (ppm) @15 PTH1, &, (ppm)

1 0.91(2), 1.68 () 0.91 (m)"

2 1.54 (g), 1.61 () 1.56 (m)*

3 3.18 (dd) . 3.19 (dd, J=10.8, 5.1 Hz)
5 0.69 (d) 0.69 (m)"

6 1.39 (g), 1.54 (d) 1.40 (m), 1.55 (m)"

7 1.41 (m) 1.40 (m)"

9 1.28 (d) 1.28 (m)"
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MRl (de)
Munua Lupeol, O, (ppm) a15 PTH1, O, (ppm)
11 1.25 (g), 1.42 () 1.22 (m), 1.45 (m)*
12 1.07 (g), 1.68(d) 1.08 (m)*
13 1.67 (1) 167 (m)*
L5 1.01 (d), 1.71 (9) 1.56 (m)*
16 1.38 (1), 1.49 (d) 1.51 (m)"
18 1.37 (9) 1.38 (m)"
19 2.39 (m) 2.38(dr, J=11.1,5.7 Hz)
21 1.33 (m), 1.93 (m) 1.94 (m)"
22 1.20 (m), 1.42 (m) 1.20 (m), 1.40 (m)"
23 0.98 (s) 0.97 (s)
24 0.77 (s) 0.76 (s)
25 0.84 (s) 0.83 (s)
26 1.04 (s) 1.03 (s5)
27 0.97 (s) 0.94 (5)
28 0.79 (5) 0.79 (s)
29 4.56 (m), 4.69 (m) 4.56 (m), 4.68 (d, J = 2.1 Hz)
30 1.69 (s) 1.68 (s)

i y

Younen HMQC

i 4 WSouidfsudeya °C NMR 484 Lupeol iagans PTHI (CDCL)

A Lupeol, &, (ppm) @13 PTH1, O, (ppm)
t 38.7 38.7
2 27.4 27.4
3 79.0 79.0
4 38.8 38.9
5 55.3 55.3
6 18.3 18.3




= '
AN 4g  (90)

Fi‘lm‘l‘ll'é Lupeol, é‘c (ppm) 17 PTHI, 5(: (ppm)
7 342 34.3
8 40.8 40.8
9 50.4 50.5
10 37.1 372
11 - 209 20.9
12 25.1 25.2
13 38.0 38.1
14 Y 42.8
15 27.4 275
16 35.5 35.6
17 43.0 43.0
18 48.2 48.3
19 479 48.0
20 150.9 151.0
21 29.8 29.9
22 40.0 40.0
23 28.0 28.0
24 15.4 15.4
25 16.1 16.1
26 16.0 16.0
27 14.5 14.6
28 18.0 18.0
29 109.3 109.3
30 19.3 19.3
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3.1.2 @9 PTH2

24

=
3
=
7~
2

3

13 PTH2 Wuveadadvn ganaouman 163-165°C, [ 2 : +50.0° (¢ = 0.100, CHCL,)
foya IR nansunuganduveamymiveiiodt 1704 cm’ (nwilszneuil 5) msmameuiy
vanillin- sulfuric acid ‘lﬁ'ﬁﬁ’mmminﬂu'lmma:i'ﬁu

Joya 'H unz C NMR (m3wdi s mwilszneudi 6 uaz 7) adiery PTHI uafideunnsia
fodyaawossendImilibsaou H-3 7 8 3.19 (44, 7 = 10.8, 5.1 Hz) 'l unsdgygnives
widuTsasy H2 Usingfieundne & 2.49 (m) ienfSvuifouiudyanaves PTHI
Usingf $1.56 (m) Feya C NMR vo9ms PTH2 uamedynnuveanmymivediah & 217.0 4
udyaraves c3 unglisingdyanavessendmimimiven Sududumisvosmymd
veiladaedeyn HMBC (1319 5) TaoTusaou 3H-24 (5 1.02) 1Az 3H-23 (5 1.07) ugA
anuFURUBIU C-3 (8 217.0), C-4 (8 46.3) uaz C-5 (8 54.3) inmanfSoufisudeya “"C NMR

@

fudoy0uss Lupenone (Razdan ef al., 1988) (A153e7 7) noswnunds buduldhas pTH2

f19 Lupenone [§AMABIINGT 168-170°C, {(], = +61.0° (CHCI,)]



Mm31e7 5 doya 'H NMR, "C NMR uaz HMBC 484815 PTH2 (CDCL,)

AN é'c (ppm) (5;1 {ppm) HMBC
1 38.6 CH, 1.90 (m)"
2 33.1 CH, 2.49 (m)*
3 217.0 C -
4 46.3 C -
5 54.3 CH 1.32 (}n)“
6 18.7 cH, | 1.45 (m)"
7 326 CH, 0.87 (m), 1.45 (m)"
8 39.8 C -
9 48.8 CH 1.38 (m)*
10 35.9 C -
11 20.5 CH, 1.30 (m)"
12 24.2 CH, 1.68 (m)"
13 37.2 CH 1.68 (m)"
14 41.9 C -
15 26.4 CH, 0.82 (m)”
16 34.5 CH, 1.37 (m), 1.50 (m)"
17 42.0 C -
18 47.3 CH 138 (m)"
19 47.0 CH 2.40 (m) 18, 20, 21. 29, 30
20 149.8 C -
21 28.8 CH, 1.26 (), 1.92 (m)’
22 39.0 CH2 1.19 (m), 1.41 (m)”
23 25.7 CH, 1.07 (s) 0 3,4,5.24
24 20.0 CH, 1.02 (s) 3,4,5.23
25 15.0 CH, 0.93 (5) 5,9,10
26 14.8 CH, 1.07 (5} 7,8,9, 14
27 13.5 CH, 0.96 (s) 14, 15




< '
MANS5 (RD)

AU O, (ppm) &, (ppm) HMBC
28 | 170 CH, 0.80 (s) 17, 18,22
29 108.1 | CH, 4.57 (m), 4.69 (d, J = 2.1 Hz) 19, 30
30 183 | CH, 1.68 () 19, 20, 29

2

doynvn HMQC

qUN 4 uaaadioya HMBC yoa PTH2

m3nh 6 nSvuifvudoya 'HNMR veses PTH1 uave1s PTH2 (CDCL)

AU @3 PTHI, &, (ppm) @3 PTH2, O, (ppm)

1 0.91 (m)' 1.90 (m)"

2 1.56 (m)* 2.49 (m)*

3 3.19 (dd, J = 10.8, 5.1 Hz) -

5 0.69 (m) 1.32 (m)

6 1.40 (m), 1.55 (m)" 1.45 (m)*

7 1.40 (m)* 0.87 (m), 1.45 (m)"
9 1.28 (m)" 1.38 (m)"

11 1.22 (m), 1.45 (m)" 1.30 (m)’

12 1.08 (m)” 1.68 (m)"

13 1.67 (m)* 1.68 (m)*




3 .
M119N 6 (MD)

A @13 PTHI, O, (ppm) @13 PTH2, O, )
15 1.56 (m)" o 0.82(m)°
16 - L3t Gm) 1.37 (m), 1.50 (m)°
18 1.38 (m)" 1.38 (m)"
19 2.38(dt, J=11.1,5.7 Hz) 2.40 (m)
21 1.94 (m)® 1.26 (m), 1.92 (m)"
22 1.20 (m), 1.40 (m)° 1.19 (m), 1.41 (m)"
23 0.97 (s) 1.07 (s)
24 0.76 (s) 1.02(s)
25 0.83 (s) 0.93 (s)
26 1.03 (s) 1.07 (s)
27 0.94 (s) 0.96 (s)
28 0.79 (s) 0.80 (s)
29 4.56 (m), 4.68 (d, J= 2.1 Hz) 4.57 (m), 4.69 (d, J = 2.1 Hz)
30 1.68 (s) 1.68 (s)

a

doyavIin HMQC

Mm319n 7 wSsuivudoya "C NMR 409 Lupenone @15 PTHI Uaza1s PTH2 (CDCI,)

AL Lupenone, 5:: (ppm) w13 PTH2, 5c (ppm) 137 PTHI1, (5:: (ppm)
1 39.6 38.6 38.7
2 34.1 33.1 27.4
3 217.9 217.0 79.0
4 472 46.3 38.9
5 55.8 54.3 55.3
6 19.6 18.7 18.3
7 335 32.6 343
8 40.7 39.8 40.8
9 49.7 48.8 50.5




‘ﬂl 1
AN T (§19)

AMHUI Lupenone, 5C (ppm) @17 PTH2, 5c {(ppm) @13 PTH1, é‘c (ppm)
10 36.8 35.9 37.2
11 214 20.5 20.9
12 25.1 242 252
13 38.1 37.2 38.1
14 42.7 41.9 428
15 27.4 26.4 27.5
16 35.6 345 35.6
17 427 42.0 43.0
18 48.2 47.3 48.3
19 47.8 470 48.0
20 156.5 149.8 151.0
21 29.8 28.8 29.9
22 39.9 39.0 40.0
23 26.6 25.7 28.0
24 21.0 20.0 15.4
25 15.8 15.0 16.1
26 154 14.8 16.0
27 14.4 13.5 14.6
28 18.0 17.0 18.0
29 109.2 108.1 109.3
30 19.2 18.3 19.3




44

FREI @ PTH3

a15 PTH3 uvesudedur Tyanasuimal 230-231°C, [0 2 +16.7° (c = 0.150, CHCL)
¥ 1i29A10 vanillin-sulfuric acid uaasdoya IR Mouiy PTH1

msifouifioudoya 'Huaz "C NMR (13197 9 uaz 10 @wd1#y) vosans PTH3
(15197 8 nmilszneuii 8 waz 9) uay PTHI wudadioiu Sdeuand1afie PTH3 uanadaa
wirailuFunaanndyas 7t 8 0.76,0.82, 0.97, 0.98, 1.02 uaz 1.68 uazdasngdua s
AB system yosoonFmniauTUsnoui 63.80 (1H, dd, /= 10.8, 1.5 Hz) uaz 3.33 (1H, 4, /= 10.8
Hz) c?q"hiwuﬁ'iuuapmﬁy“lu PTH1 9109038 HMBC (@151971 8) venFfiauTlsaeu (2H-28)
UAAIANUTNWUS U C-16 (5 29.2), C-17 (S 47.8) ag C-22 (& 34.0), a0 0NFmAaL
Tilsmenudengiu c-28 (6 60.6) iifenfouisudeyamsanln Tnsa Intlfuteyaiissauds
(Tinto ez. al., 1992) WUI1@13 PTH3 f Betulin (m‘m‘ﬁ 9 uag 10) [yAraoNIMal 236-238°C,

[QU], = 24.0° (¢ = 0.075, pyridine)]

OH




M523 8 Yoya 'H NMR, "C NMR uaz HMBC 494815 PTH3 (CDCL)

45

AN O, (ppm) S, (ppm) HMBC
1 38.7 CH, 0.90 (m), 1.70 (m)"
2 27.4 CH, 1.59 (m)°
3 79.0 CH 3.19(dd,J=10.8, 5.1 Hz) 1,4,23,24
4 38.9 C -
5 55.3 CH 0.68 (m)"
6 18.3 CH, 1.41 (m)"
7 34.2 CH, 1.04 (m), 1.40 (m)"
8 40.9 C -
9 50.4 CH 1.27 (m)"
10 37.2 C -
11 20.8 CH, 1.28 (m), 1.46 (m)"
12 25.2 CH, 1.68 (m)"
13 373 CH 1.67 (m)"
14 42,7 C -
15 27.0 CH, 1.11 (m), 1.66 (m)"
16 29.2 CH, 1.20 (m), 1.98 (m)"
17 47.5 C -
18 48.8 CH 1.60 (m)*
19 47.5 CH 2.38(dt, J = 10.5,5.7 Hz) 13, 18,20, 21, 29, 30
20 150.5 C -
21 29.8 CH, 1.91 (m)*
22 34.0 CH, 1.80 (m), 1.88 (m)*
23 28.0 CH, 0.97 (s) 3,4,5,24
24 15.4 CH, 0.76 () 3,4,5,23
25 16.1 CH, 0.82 (s) 1,5,9
26 16.0 CH, 1.02 (s) 1 7,8,9,14




M5190 8 (70)

R TGATE O, (ppm). O, (ppm) B HMBC
27 14.8 CH, 0.98 (s) 8,13, 14, 15
28 606 | cCH, 3.33 (d, J = 10.8 Hz), } M %y

3.80 (dd, J = 10.8, 1.5 Hz)
29 109.7 | . CH, 4.68 (d,J = 2.1 Hz), 4.58 (m) 19, 20, 30
30 191 i CH 1.68 (s) 19, 20, 29

46

a

fa3a9In HMQC

a13199 9 Wivuifsudeya 'H NMR 04 Betulin @13 PTHI Wag @15 PTH3 (CDCL,)

@WwWKs | Betulin, O, (ppm) a15 PTH1, O, (ppm) @13 PTH3, O, (ppm)

1 0.89, 1.65 0.91 (m)* 0.90 (m), 1.70 (m)*

2 1.58 1.56 (m)" 1.59 (m)"

3 3.18 3.19 (dd,J=10.8,5.1 Hz) | 3.19 (dd, J = 10.8, 5.1 Hz)
5 0.67 0.69 (m)" 0.68 (m)"

6 1.38,1.52 1.40 (m), 1.55 (m)" 1.41 (m)"

7 1.39 1.40 (m)* 1.04 (m), 1.40 (m)"

9 1.27 1.28 (m)° 1.27 (m)*

11 1.19; 1.41 1.22 (m), 1.45 (m)" 1.28 (m), 1.46 (m)"
12 1.03, 1.63 1.08 (m)" 1.68 (m)"

13 1.64 1.67 (m)" 1.67 (m)"

15 1.04, 1.70 1.56 (m)" 1.11 (m), 1.66 (m)’
16 1.20, 1.93 1.51 (m)" 1.20 (m), 1.98 (m)"
18 1.57 1-.38 (m)* 1.60 (m)"

19 2.38 2.38(d1, J =11.1,5.7Hz) | 2.38 (dt, J =10.5, 5.7 Hz)
21 1.40, 1.95 1.94 (m)” 1.91 (m)”

22 1.02,1.86 1.20 (m), 1.40 (m)" 1.80 (m), 1.88 (m)"




=t '
AN 9 (P0)

@M | Betulin, O, (ppm) ®13 PTH1, O, (ppm) @15 PTH3, O, (ppm)
23 0.96 0.97 (s) 0.97 (s)
24 0.76 0.76 (s) 0.76 (s)
25 0.82 0.83 (s) 0.82'(s)
26 1.02 1.03 (s) 1.02 (s)
27 0.98 0.94 (s) 0.98 (5)
28 3.31,3.77 0.79 (s) 3.33 (d, J = 10.8 Hz),
3.80 (dd, J = 10.8, 1.5 Hz)
29 4.58,4.68 4.56 (m), ' 4.58 (m),
4.68 (d,J = 2.1 Hz) 4.68 (d,J=2.1 Hz)
30 1.68 (s) 1.68 (s)

1.68

* deyovin HMQC

My 10 WFvufioudeya °C NMR veq Bewlin 3 PTH1 g o135 PTH3 (CDCL)

AumMe | Betulin, & (ppm) ®15 PTH1, &, (ppm) 135 PTH3, O (ppm)
1 38.8 38.7 38.7
2 27.2 27.4 27.4
3 78.9 79.0 79.0
4 38.9 38.9 38.9
5 55.3 55.3 55.3
6 18.3 18.3 18.3
7 34.3 343 342
8 40.9 40.8 40.9
9 50.4 50.5 50.4
10 37.2 37.2 37.2
11 20.9 20.9 20.8
12 25.3 25.2 25.2
13 273 38.1 37.3

47



d’ ]
M1319N 10 (7D)

AR

Betulin, (5C (ppm)

@15 PTHI1, O, (ppm) @13 PTH3, O, (ppm)
14 42.7 428 42.7
15 27.0 27.5 27.0
16 29.2 35.6 29.2
17 47.8 43.0 475
8 48.8 48.3 48.8
19 47.8 48.0 475
20 150.6 151.0 150.5
21 29.8 29.9 29.8
22 34.0 40.0 34.0
23 28.0 28.0 28.0
24 15.4 15.4 15.4
25 16.1 16.1 16.1
26 16.0 16.0 16.0
27 14.8 14.6 14.8
28 60.2 18.0 60.6
29 109.6 109.3 109.7
30 19.1 19.3 19.1

48
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3.1.4 @17 PTH4

%
A
Z
e

24 23

»
13 PTH4 Wuvemiia Wiiid 19812900 vanillin-sulfuric acid o151 Blindus aaw

ot =5

240 S liideyamanadin Tundu
o ol Y
Yoya 'H uaz "C NMR v03 PTH4 (m3130 11 nmalsznoud 10 uaz 11) Adwdiu PTHI

(@15°97 12 uaz 13) uA PTH4 uardganumafunaniios 6 dygu # 50.75, 0.82, 0.92,
0.96, 0.98 1AL 1.70 uanmmfuEl'quﬁmﬁﬂgrgmvmuaaﬁ'laﬁ'[ﬂsnau'ﬁ $9.68 (1H, d, J = 1.5 Hz)
wuidygavewsimillsaoy H19 71 & 2.86 Usingiieuwdnd pTHI (5 2.38) Jeya
HMBC (M3l 11) uanaimy uoad ledroegidumia c-28 (5206.7) iffessin H-28 (59.68)
HARIRIAURUT D C-17 (5 59.3) uaz C-18 (& 48.1) vnpsnfSsudoudeyani

anlnTnsaIntlfudoyaiitswanuds (Macias eral,, 1994) @15797 12wz 13) wudres PTH4

fio Betulinaldehyde



M13139 11 9oy0 'H NMR, 'C NMR oz HMBC %9313 PTH4 (CDCI,)

G O, (ppm) O, (ppm) HMBC
1 38.7 CH, 1.67 (m), 2.04 (m)’
2 27.4 CH, 1.58 (im), 1.66 (m)"
3 79.0 CH 3.18 (dd,J=10.8,5.1 Hz)" 23, 24
4 38.8 @ -
5 55.3 CH 0.67 (m)"
6 18.3 CH, 1.40 (m), 1.55 (m)"
7 34.3 CH, 1.38 (m), 1.44 (m)"
8 40.8 C -
9 50.5 -CH 1.26 (m)"
10 37.2 C -
11 20.7 CH, 1.27 (m), 1.46 (m)"
12 25.2 CH, 1.75 ()"
13 38.7 CH 0.93 (m)"
14 42.6 C ]
15 29.3 CH, 1.46 (m)"
16 28.8 CH, 1.17 (m), 2.12 (m)* 14,17, 18, 28
17 59.3 C -
18 48.1 CH 1.73 (m)"
19 47.5 CH 2.86 (dt, J = 10.8, 5.7 Hz) 18,21, 30
20 149.7 C -
21 29.9 CH, 1.26 (m), 1.89 (m)°
22 33.2 CH, 1.34 G:), 1.80 (m)"
23 28.0 CH, 0.96 (s) 3,4,5,24
24 15.3 CH, 0.75 (5) 3,4,5,23
25 16.1 CH, 0.82 (s) 1,5,9,10
26 15.9 CH, 0.92 (s) 7,8,9, 14
27 14.3 CH, 0.98 (s) 8,14, 15
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@1519% 11 (7D)

AUNUI 5(: (ppm) 5}, (ppm) HMBC
28 206.7 CH 9.68 (d,J=1.5Hz) 17,18
29 110.2 CH; 4.63 (m), 4.76 (m) 19,30
30 19.0 CH, 1.70 (s) 19, 20, 29
* {doynein HMQC
HO

117 6 {oyn HMBC ve3a15 PTH4

@317 12 fsumoudeya 'HNMR v09 Betulinaldehyde @15 PTHI (a2 215 PTHA4

(cpcly)
@WNHY | Betulinaldehyde, 13 PTHI, O, (ppm) @13 PTH4, O, (ppm)
0, (ppm)
1 0.90, 1.65 0.91 (m)" 1.67 (m), 2.04 (m)"
2 1.54,1.59 1.56 (m)" 1.58 (m), 1.66 (m)"
3 3.17 3.19 3.18
(dd,J=11.1,5.0 Hz) (dd, J=10.8,5.1 Hz) (dd,J=10.8, 5.1 Hz)
5 0.67 0.69 (m)" 0.67 (m)"
6 1.36, 1.49 1.40 (m), 1.55 (m)" 1.40 (m), 1.55 (m)"

1.40 (m)"

1.38 (m), 1.44 (m)"
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A15190 12

(AD)
Ama Betulinaldehyde, 15 PTH1, O, (ppm) @13 PTH4, O, (ppm)
0, (ppm) |

9 1.16 1.28 (m)” 1.26 (m)"
11 1.24, 1.42 1.22 (m), 1.45 (m)* 1.27 (m), 1.46 (m)"
12 1.02, 1.74 1.08 (m)" 1.75 (m)"
13 2.01 1.67 (m)" 0.93 (m)"
15 1.17 1.56 (m)" 1.46 (m)'
16 1.42, 2.06 1.51 (m)" 1.17 (m), 2.12 (m)"
18 1.71 1.38 (m)" 1.73 (m)"
19 2.85 2.38(ds, J=11.1,5.7Hz) | 2.86 (ds,J =10.8,5.7 Hz)
21 1.45,1.87 1.94 (m)" 1.26 (m), 1.89 (m)"
22 133, 1.74 1.20 (m), 1.40 (m)"* 1.34 (m), 1.80 (m)"
23 0.95 0.97 (s) 0.96 (s)
24 0.74 0.76 (s) 0.75 (s)
25 0.80 0.83 () 0.82 (s)
26 0.90 1.03 (5) 0.92 (s)
27 0.96 0.94 (s) 0.98 (s)

28 9.66 (d) 0.79 (s) 968 (d,J=1.5Hz)
29 4.62,4.74 4.56 (m), 4.63 (m), 4.76 (m)

4.68 (d,J=2.1 Hz)

30 1.68 1.68 (s) 1.70 (s)

a

doyne1n HMQC
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31eh 13 wfSouinvudoya °C NMR 404 Betulinaldehyde @15 PTHI 1az@15 PTH4

(CcDCl,)
AMHA Betulinaldehyde, @137 PTH1, é;. {ppm) @13 PTHA4, é‘c {ppm)
O (ppm)
1 38.7 38.7 387
2 273 27.4 27.4
3 78.9 79.0 79.0
4 38.8 38.9 38.8
5 55.5 55.3 55.3
6 18.2 18.3 18.3
7 343 343 343
8 40.8 40.8 40.8
9 50.4 50.5 50.5
10 371 37.2 37.2
11 20.7 20.9 20.7
12 25.5 25.2 25.2
13 387 38.1 38.7
14 42.5 42.8 42.6
15 29.2 275 293
16 28.8 35.6 28.8
17 59.3 43.0 59.3
18 48.0 48.3 48.1
19 47.5 48.0 47.5
20 149.7 151.0 149.7
21 29.8 29.9 29.9
22 33.2 40.0 33.2
23 27.9 28.0 28.0
24 15.4 15.4 15.3
25 15.9 16.1 16.1
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= .
M15190 13 (AD)

fumsa Betulinaldehyde, @15 PTHI, O, (ppm) @15 PTH4, O,. (ppm)
5c (ppm)
26 16.1 16.0 16.0
27 14.2 14.6 14.3
28 205.6 18.0 206.7
29 110.1 109.3 1102
30 19.0 19.3 19.0

3.1.5 @17 PTHS

HO

£
-
”)
<
2

24

a5 PTHS uvesudadurd yanasumal 279-280°C, [0 2 : +15.0° (c = 0.100, CHCI,)
157 13295 vanillin-sulfuric acid foya IR uaasoumMIganauvesvyleasondad 3415
em’” uazmymsueiladt 1686 cm™ (Mlsnovd 12)

oy 'H unz “C NMR 09 PTHS (13191 14 mwtsznoudi 13 uaz 14) ndioify PTH
ﬁﬂﬁ'aummshaﬁa"lajwuﬁ'ﬂjuﬂunmmamaaﬁ"laﬁTﬂsmu‘ﬁ 5 9.68 (H-28) Tu PTH5 uag lunudyqiu
voauoan leamsuoudi 62067 uanudyaavesmsvenda miveuil & 179.1 %’auaf‘fﬂq%’hﬁ
nymivendafidumis 28 Sudusumiswesmjmivendadasdeya EMBC (msedi 14 Ui

o oo

N TaownauTldsaoun & 1.83 (1H, m, H-222) uaz 1.41 (1H, m, H-22b) UaaanuduURUs N C-

=

17 (8 56.1) wag C-28 (&5 179.1) ninvayanwalnInsalntl uaznlSouiousudoyahiing

Yy
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‘i'IUQ'Iung’}‘UEN betulinic acid {(Macias et al., 1994) (mi'l&‘l?l 15 uax 16) @13 PTHS A9 betulinic

acid [ANTOUMAN 273-275°C, [ f)s : +6.8° (¢ = 2.0, pyridine)]

Mm31an 14 Yeya 'HNMR, "C NMR oz HMBC w09a13 PTHS (CDCI,)

AUNUI J. (ppm) 0, (ppm) HMBC
1 38.7 CH, 0.88 {m), 1.65 (m)’
2 26.9 CH, 1.57 (m), 1.61 (m)"
3 78.7 CH 3.19 (dd, J=10.8, 5.4 Hz) 4,23,24
4 38.7 C -
5 55.3 CH 0.69 (m)" 4,6,7,9
6 18.2 CH, 1.36 (m), 1.51 (m)"
7 34.2 CH, 1.38 (m)’
8 40.6 C -
9 50.5 CH 1.26 (m)"
10 37.1 C -
11 20.8 CH, 1.23 (m), 1.43 (m)"
12 254 CH, 1.69 (m)"
13 38.2 CH 2.22 (m)"
14 423 C -
15 29.6 .~ CH, 1.15 (m), 1.51 (m)”
16 32.2 CH, 1.40 (m), 2.25 (m)’
17 56.1 C -
18 49.1 CH 1.58 (m)*
19 46.9 CH 3.01 (m)® 18, 20, 21, 29, 30
20 150.7 C -
21 30.5 CH, 1.42 (m), 1.91 (m)’
22 37.1 CH, 1.41 (m), 1.93 (m)’ 17,18, 28
23 27.6 CH, 0.97 (s) 3.4,5,24
24 15.2 CH, 0.75 (s) 3,4,5,23




M3 14 (AD)

AN & (ppm) 0, (ppm) HMBC
25 15.9 CH, 0.82 (s) 1,5,9,10
26 15.6 CH, 0.94 (s) - 7,8,9, 14
27 14.5 CH, 0.98 (s) 8,13, 14,15
28 179.1 C -

29 109.3 CH, 4.61 (brs), 4.74 (br s) 19, 30
30 19.1 CH, 1.69 (s) 19, 20, 29

56
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a13197 15 ufSvuidfivudoya 'H NMR 9984 Betulinic acid @33 PTH4 112z @15 PTHS

(CDCl,)

@KU | Betulinic acid, O, a135 PTH4, O, (ppm) @15 PTHS, O, (ppm)
(ppm), '
1 0.95, 1.70 0.91 (m), 1.67 (m)" 0.88 (m), 1.65 (m)"
2 1.57, 1.62 1.58 (m), 1.66 (m)" 1.57 (m), 1.61 (m)"
3 3.13 3.18 3.19
(dd,J=11.5,4.9 Hz) (dd,J=10.8, 5.1 Hz) (dd, J = 10.8, 5.4 Hz)

5 0.71 067 (m)’ 0.69 (m)"

6 1.45,1.55 1.40 (m), 1.55 (m)" 1.36 (m), 1.51 (m)"
7 1.42 1.38 (m), 1.44 (m)" 1.38 (m)"

9 1.33 1.26 (m)" 1.26 (m)"

11 1.25, 1.45 1.27 (m), 1.46 (m)" 1.23 (m), 1.43 (m)"
12 1.07,1.73 1.75 (m)" 1,69 (m)"

13 2.30 2.03 (m)* 2.22 (m)"

15 1.18,1.53 1.46 (m)" 1.15 (m), 1.51 (m)"
16 1.43,2.23 1.17 (m), 2.12 (m)* 1.40 (m), 2.25 (m)"
18 1.63 1.73 (m)* 1.58 (m)"

19 3.02 2.86 (dt, J = 10.8, 5.7 Hz) 3.01 (m)

21 1.40, 1.93 1.26 (m), 1.89 (m)" 1.42 (m), 1.91 (m)"
22 1.43, 1.91 1.34 (m), 1.80 (m)" 1.41 (m), 1.93 (m)*
23 0.95 0.96 (5) 0.97 (s

24 0.75 0.75 (5) 0.75 (s)
25 0.86 10.82 (s) 0.82 (s)
26 0.97 0.92 (s) 0.94 (s)

27 1.01 0.98 (s) 0.98 (s)
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MI31N 15 (A)

AIMHH

Betulinic acid,

6H (ppm)

@15 PTH4, O, (ppm)

@13 PTHS, O, (ppm)

28
29

30

4.59 (dd, J=2.2, 1.0 Hz),
4,71 (d,J=2.2 Hz)
1.69 (d, J=1.0 Hz)

9.68 (d,J= 1.5 Hz)
4.63 (m), 4.76 (m)

1.70 (s)

4.61 (brs), 4.74 (br s)

1.69 (s)

Joyavin HMQC

m31eh 16 wWisuifivudoyn "C NMR ¥4 Betulinic acid (pyridine-d,) @15 PTH4

iaza1s PTHS (CDCL+CD,0D)

Aumna Betulinic acid, @135 PTH4, O, (ppm) ®13 PTHS, O, (ppm)
O, (ppm)
1 38.5 38.7 38.7
2 28.2 27.4 26.9
3 78.1 79.0 78.7
4 39.4 38.8 38.7
5 55.9 55.3 55.3
6 18.7 18.3 18.2
7 34.7 34.3 342
8 41.0 40.8 40.6
9 50.9 50.5 50.5
10 e 37.2 37.1
.41 21.1 20.7 20.8
12 26.0 25.2 25.4
13 39.2 38.7 38.2
14 42.8 42.6 42.3
15 30.2 293 29.6




‘i 1]
A4 16 (AD)

AU Betulinic acid, @15 PTH4, O, (ppm) @15 PTHS, O, (ppm)
é‘c(ppm)
16 32.8 28.8 32.2
17 56.6 59.3 56.1
18 49.7 48.1 49.1
19 47.7 47.5 46.9
20 151.4 149.7 150.7
21 311 29.9 30.5
22 37.4 33.2 37.1
23 28.5 28.0 27.6
24 16.2 15.3 15.2
25 16.3 16.1 159
26 16.2 16.0 15.6
27 14.8 14.3 14.5
28 179.0 206.7 179.1
29 110.0 110.2 109.3
30 19.4 19.0 19.1
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1.6 @15 PTH6

a3 PTH6 iuvewdadvrd yanaeumad 266-270°C, [0 2 : -10.0° (¢ = 0.050, CHCL,) |

ﬁijﬁﬁﬁﬁ‘NﬁU vanillin-sulfuric acid ﬂ?ﬁ]ﬂ&la IR AAWAY PTHS

fowa 'H uay "C NMR (131t 17 mwilszneudi 15 uaz 16) vo9 PTHG Ad10ff PTHS
(15197 18 1AZ 19) UABNYUZNISUANYDIFYYI0YES H-3 YD1 PTH6 it & 3.381ilu
n3WaA (7 = 2.7 Hz) unuiinziiu dwaadman (7 = 10.8, 5.4 Hz) fefinulu PTHS dnuaizms
msmsuaaﬁ’aujiy1mu.azﬁmaﬁm‘admuﬁﬁmﬁﬂwm H-3 @oandoanu3luuunsgaiuved H-3
WaE H-2 1YY equatorial-equatorial 110 equatorial-axial "&Nuﬁmﬁ’l H-3 agjaluéiumm equatorial
fuiudumisvemleasondail c-3 daedoya HMBC (M3nit 17 307 &) Feoondumini
Tusmouves H3 7t & 338 waaanmuduiusiu C-1 (5 33.2) uaz C-5 (5 49.0) Mndoyani
wnInsalni uamﬂ‘%amﬁauﬁ’m’fmgaﬁﬁmsswamuf’ﬁ (Sung et al., 1991) (P1519%1 18 uag 19) |
@15 PTH6 A0 3-epi-betulinic acid GAﬁQL‘ldJu epimer U9 betulinic acid (PTHS) [yavianulvng 277-

281°C, [(L] 3 : -12.0° (c = 1.285, CHCL, )]



MInn 17 deya 'HNMR

“C NMR 1taz HMBC 904015 PTH6 (CDCI, + CD,0D)

61

Aunia J. (ppm) J, (ppm) HMBC
1 33.2 CH, 1.18 (m)
2 255 | CH, 1.02 (m), 1.68 (m)’
3 76.2 CH 3.38 (¢,J=2.7Hz)" 1,5,23,24
4 37.5 C -
5 49.0 CH 118 (m)”
6 18.2 CH, 1.34 (m), 1.38 (m)"
7 34.1 CH, 1.30 (m)’
8 40.8 C -
9 50.3 CH 1.40 (m)’
10 37.3 C -
11 20.7 CH, 1.42 (m)”
12 25.3 CH, 1.52 (m), 1.82 (m)"
13 38.2 CH 2.21(m)° 26,27
14 42.5 c -
15 29.6 CH, 114 (m)’
16 32.2 CH, 2.24(m)"
17 56.2 C -
18 49.2 CH 1.57 (m)°
19 47.0 CH 3.00 ()
20 150.7 C -
21 30.6 CH, 1.93 (m)" 17,18, 19,28
22 37.1 CH, 1.95 (m)° 17, 18,28
23 28.2 CH, 0.93 (s) 3,4,5,24
24 22.1 CH, 0.82 (s) 3,4,5,23
25 15.9 CH, 0.94 () 1,5,9
26 15.9 CH, 0.83 (5) 7,8,9, 14
27 14.7 CH, 0.99 (s) 8,13, 14,15




A1319% 17 (AD)

AMNUI é‘c (ppm) 5:1 (ppm) HMBC
28 179.2 C -
29 109.5 CH, 4.73 (d,J = 1.8 Hz), 4.60 (m) 19, 20, 30
30 19.3 CH, 1.69 (s} 19, 20, 29
LI
Uoyanin HMQC
HO

-3 8 dieya HMBC veer1s PTHS
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M15199 18 nlSsufisudeyn 'H NMR 09 3-epi-betulinic acid ( CDCI,) @13 PTHS ( CDCI,)

a3 PTHG (CDCl+ CD,0D)

@WNHY |  3-epi-betulinic acid, @13 PTHS, &, (ppm) @13 PTH6, O, (ppm)
3, (ppm)
1 - 0.87 (m), 1.65 (m)’ 1.18 (m)"
2 - 1.57 (m), 1.61 (m)" 1.02 (m), 1.68 (m)*
3 3.39 (t,J=27Hz) |3.19(dd,J=108,5.4 Hz) 3.38 (1, = 2.7 Hz)
5 - 0.69 (m)" 1.18 (m)"
6 - 1.36 (m), 1.51 (m)" 1.34 (m), 1.38 (m)"
7 - 1.38 (m)’ 1.30 (m)”
9 - 1.26 (m)’ 1.40 (m)*
1 - 1.23 (m), 1.43 (m)" 1.42 (m)"
12 - 1.67 (m)" 1.52 (m), 1.82 (m)"
13 - 2.20 (m)" 2.21 (m)"
15 - 1.15 (m), 1.51 (m)” 1.14 (m)’
16 - 1.40 (m), 2.25 (m)* 2.24 (m)"
18 - 1.58 (m)" 1.57 (m)"
19 3.00 3.01 (m) 3.00 (m)
(d1,J=11.0,4.5 Hz)
21 - 1.42 (m), 1.91 (m)" 1.93 (m)*
22 - 1.41 (m), 1.93 (m)* 1.95 (m)’
23 0.92 (s) 0.97 (s) 0.93 (5)
24 0.80 (s) 0.75 (s) 0.82 (s)
25 0.92 (s) 0.82 (s) 0.94 (s)
26 0.81 (s) 0.94 (s) 0.83 (s)
27 0.98 (s) 0.98 (5) 0.99 (s)

63




= '
F131491 18 (#19)

RRT

@13 PTHS, O, (ppm)

®13 PTH6, O, (ppm)

3-epi-betulinic acid,
O, (ppm)
29 4.59 (m), 4.61 (brs), 4.60 (m),
4,72 (m) 4.74 (br s) 4.73 (d,J = 1.8 Hz)
30 1.68 (s) 1.69 (s) 1.69 (s)

64

a

doyanin HMQC

@391 19 wSoufoudoya "C NMR ve4 3-epi-Betulinic acid @135 PTHS

a3 PTHG6 (CDCL+CD,0D)

AWNUS | 3-gpi-Betulinic acid ®15 PTHS, O, (ppm) ®15 PTHG, O, (ppm)
O, (ppm)
1 34.0 37.7 33.2
2 23.2 26.4 25.5
3 75.5 78.0 76.2
4 39.0 37.9 375
5 49.3 54.4 49.0
6 18.6 17.3 18.2
7 34.8 33.3 34.1
8 41.3 39.7 40.8
9 50.7 49.5 50.3
10 37.7 36.2 37.3
11 21.0 19.8 207
12 26.1 24.5 25.3
13 38.5 37.4 38.2
14 42.9 41.4 42.5
15 31.2 28.7 29.6
16 32.8 31.2 32.2




A151371 19 (A1)

65

™13 PTHS, é‘c {ppm)

GMNUL | 3-epi-Betulinic acid &15 PTHS, 0. (ppm)
O, (ppm)
17 56.6 55.3 56.2
18 47.7 48.3 49.2
19 49.7 45.9 47.0
20 151.2 149.4 150.7
21 29.9 29.6 30.6
22 37.5 36.0 37.1
23 29.2 27.0 28.2
24 22.5 14.3 22.1
25 16.4 15.1 15.9
26 16.4 15.0 15.9
27 14.9 13.7 14.7
28 178.7 179.6 179.2
29 109.8 108.7 109.5
30 19.4 18.4 19.3




606

3.1.8 @13 PTH7

HO .
Z
2

24

3

a15 PTH7 iluveudeduni dyanaounan 215-219°C, Q1] 2.13.3° (¢ = 0.150, CHCL,)
1581951174/ vanillin-sulfuric acid Y83a IR A0 PTHI

‘i’fmg,a 'H uaz "C NMR (mm‘ﬁ 20 Mmysenoudi 17 uaz 18) ¥94@15 PTH7 waz PTHI
aduiu ud PTHT uaasdaanamiadiudunanifios 6 dyanu (50.76,0.78, 0.83, 0.94, 0.97
ua 1.03) uag Wnudyanaveay hiladnidia 3030 151,68 5) dygnaveslednliinys
aoufiogian e 20-29 [54.93 (br s) unz 4.90 (br s)] Usngitausind) PTHI [04.68 (d,J =
2.1 Hz) 1o 4.56 (m)] uaﬂmmfuﬁqwuﬁ'ﬂujﬁmmuw AB system vospondiaulsaoun O
4.14 uag 400 TAnaiinsgaan 15.3 Hz Getmualiiiludyanaes 2030 Taverdudeya
HMBC (37971 20 ;ﬂﬁ 9) 2H-30 HAAIANUFUWRUT A C-19 (0 43.8), C-20 (O 154.8) uag C-29
(5106.8) @15 PTHT fl9 lup-20(29)-en-3B,30-diol Tasmsnlsouiivudeyamamininsalniiy

Foyaniinsseeauda (Bums ef al., 2000) (15199 21 Uz 22) [yanasumad 230-232°C,

[A], = -13.0° (¢ = 0.18, CHCI,)]

= =



M13139120  Yoya 'H NMR, "C NMR uaz HMBC 49313 PTH? (CDCI,)

67

fumuls (5C (ppm) 5" (ppm) HMBC

] 38.7 CH, £.64 (m)’
2 27.4 CH, 1.58 (m)"
3 79.0 CH 3.19 (dd, J=10.8, 5.1 Hz) 1,23, 24
4 38.9 C - '
5 55.3 CH 0.68 (m)"
6 18.3 CH, 1.41 (m), 1.5 (m)"
7 34.3 CH, 1.40 (m)"
8 40.9 C -
9 50.4 CH 1.25 (m)"
10 37.2 C -
1 21.1 CH, 1.25 (m), 1.44 (m)"
12 26.7 CH, 1.65 (m)"
13 38.0 CH 1.71 (m)"
14 42.8 C -
15 27.4 CH, 1.62 (m)'

16 35.5 CH, 1.55 (m)"
17 43.0 C -
18 48.9 CH 1.46 (m)"
19 43.8 CH 2.28 (dt, J = 10.8, 4.8 Hz) 18, 19, 20, 21, 30
20 154.8 C -
21 31.8 CH, 2.06 (m)*
22 399 | CH, 1.24 (m), 1.41 (m)°
23 28.0 CH, 0.97 (s) 3,4,5,24
24 15.4 CH, 0.76 (s) 3,4,5,23
25 16.1 CH, 0.83 (s) 1,5,9,10
26 16.0 CH, 1.03 (s) 7,8,9, 14
27 14.5 CH, 0.94 (s) 8, 14, 15




M1319N 20 (AD)

68

fuma O, (ppm) O, (ppm) HMBC
28 17.7 CH, 0.78 (s) 16; 17, 18,22
29 106.8 CH, 4.90 (br s), 4.93 (br 5) 19, 20, 21, 30
30 65.0 CH, 4.09 (d, J = 15.3 Hz), 19, 20, 29
4.14 (d,J = 15.3 Hz)

* doyanin HMQC

519 Joya HMBC voa1s PTHT



ms1efi 21 alSsudsudeya 'H NMR ¥943 lup-20(29)-en- 35,30-diol

@13 PTH1 uazas PTH7 (CDCL)

AWNUI | lup-20(29)-en-3/3,30- ®13 PTH1, &, (ppm) ®11 PTH7, &, (ppm)
diol, é; {ppm)

1 0.89, 1.66 0.91 (m)’ 1.64 (m)"

2 1.56,1.61 1.56 (m)" 1.58 (m)’

3 3.19 3.19(dd,J=10.8,5.1 Hz) | 3.19 (dd, J=10.8, 5.1 Hz)
5 0.68 0.69 (m)" 0.68 (m)”

6 1.39, 1.52 1.40 (m), 1.55 (m)" 1.41 (m), 1.55 (m)*
7 1.39 1.40 (m)’ 1.40 (m)*

9 1.26 1.28 (m)* 1.25 (m)*

11 1.22,1.42 1.22 (m), 1.45 (m)" 1.25 (m), 1.44 (m)"
12 1.09, 1.42 1.08 (m)" 1.65 (m)"

13 1.65 1.67 (m)" 1.71 (m)*

15 1.02, 1.69 1.56 (m)" 1.62 (m)"

16 1.39, 1.49 1.51 (m)” 1.55 (m)"

18 1.45 1.38 (m)" 1.46 (m)"

19 2.28 238 (dt, J=11.1,5.7Hz) | 2.28 (dt, /= 10.8, 4.8 Hz)
21 1.33,2.06 1.94 (m)" 1.26 (m), 2.06 (m)*
22 1.25, 1.40 1.20 (m), 1.40 (m)* 1.24 (m), 1.41 (m)*
23 0.97 0.97 (s) 0.97 (s)

24 0.76 0.76 (s) 0.76 (s)

25 0.83 0.83 (s) 0.83 (s)

26 1.03 1.03 (s) 1.03 (s)
27 0.95 0.94 (s) " 0.94 (5)
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- :
191N 21 (M1D)

@15 PTH1, O, (ppm)

@13 PTH7, O, (ppm)

AHUS | lup-20(29)-en- 33, 30-
diol, &, (ppm)
28 0.78 0.79 (s) 0.78 (s)
29 4.91, 456 (m), 4.90 (br s),
4.94 4.68 (d, J= 2.1 Hz) 4.93 (br s)
30 4.11,4.13 1.68 (s) 4.09 (d,J =15.3 Hz),

- 4.14 (d,J=15.3 Hz)

doyanin HMQC

maani 22 Wivuivudeya PC NMR 999 lup-20(29)-en- 3[3, 30-diol,

13 PTHI1 uaza1i PTH7 (CDCl,)

AN

lup-20(29)-en- 3 3, 30-

diol, O (ppm)

@13 PTHI1, 5(: (ppm)

®15 PTH7, O, (ppm)

10
11

12

14

38.7
27.4
79.0
389
55.3
18.3
34.3
40.9
50.4
3.2
21.0
26.7
38.0
42.8

38.7
27.4
79.0
38.9
55.3
18.3
343
40.8
50.5
37.2
209
25.2
38:1
42.8

38.7
274
79.0
38.9
55.3
18.3
34.3
40.9
50.4
37.2
21.1
26.7
38.0
42.8




15191 22 (510)

@MUY | lup-20(29)-en-303,30- | a3 PTHI, &, (ppm) @15 PTH7, O. (ppm)
diol, 0, (ppm)
15 274 27.5 27.4
16 35.5 35.6 35.5
17 43.0 430 43.0
8 489 48.3 489
19 438 48.0 438
20 154.8 151.0 154.8
21 31.8 29.9 31.8
2 39.9 40.0 39.9
23 28.0 28.0 28.0
24 15.4 15.4 15.4
25 16.1 16.1 16.1
26 16.0 16.0 16.0
27 14.5 14.6 14.5
28 17.7 18.0 17.7
29 106.8 109.3 106.8
30 65.0 19.3 65.0
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72

3.1.7 @15 PTHS

o3 PTHS huveadefivia Gganasmman 234-235°C, [@] 2 : -22.7° (c = 0.220, CHCL,)
o3 IWAIAUAY vanillin-sulfuric acid Joya IR uamaounsganiuvesmylsasenda (3414
em’) wazvymsuoiia (1694 em™)

foya 'H uaz °C NMR (m15197 23 nwalszneudt 19 uax 20) ¥8ems PTHS uas PTHI
adwiu Sdounndndie PTHS hinudyaaTedRin T snouditaieTdves 2029 7 $4.68 (4,
J=2.1 Hz) 4ae 4.56 (m) uaz hinudaenaweslilanwiiad & 168 uanudgaudiudunan
wosozirialisaoudl & 2.15 GH, ) uanmmfm’fmga °C NMR uansdganaveiniiveiia
msuouit 02129 sydumtisveseziwiiolsaoudl c-29 Tavld¥eyaves HMBC (13147 23
714 10) Thsmeudi 52,15 (3H-29) uaasnuFURUTTY 552.6 (C-19) Az 5212.9 (C-20) 9
Jeyatindrauuds uaznoudisududoyadifineseamuds s PTHS A 30-nor-lupan-3B-ol-
20-one (Koul et af, 2000) (151471 24 uaz 25) [yavaemmal 238-239°C, [A]}) = -10.2° (¢ =

0.030, CHCI,))



M13191 23 90ya 'H NMR, "C NMR (tag HMBC ¥04@135 PTHS (CDCL,)

73

A é‘c (ppm) 5,{ (ppm) HMBC

1 38.7 CH, 0.89 (m), 1.67 (m)’

2 27.4 CH, 1.49 (m), 1.57 (m)”

3 78.9 CH 3.19(dd,J=11.1,5.1 Hz) 1,23,24
4 38.9 C -

5 55.3 CH 0.68 (m)" 1,4, 10,23
6 18.3 CH, 1.40 {m), 1.55 (m)" |

7 34.2 CH, 1.40 (m)*

8 40.7 C -

9 50.3 CH 1.28 (m)"

10 37.2 C -

11 20.9 CH, 1.28 (m), 1.46 (m)"

12 272 CH, 1.06 (m)"

13 37.0 CH 1.59 (m)"

14 42.7 C -

15 27.3 CH, 1.64 (m), 1.70 (m)*

16 35.0 CH, 1.49 (m)"

17 43.1 C -

18 49.7 . CH 1.81 (t, /= 11.4 Hz) 12,16, 17, 19, 20, 22, 28
19 52.6 CH 2.58 (d1,J=11.4,5.7 Hz) 13, 18, 20, 21
20 212.9 C -

21 27.6 CH, 2.05 (m)”

2 39.9 CH, 1.35 (m), 1.49 (m)*

23 28.0 CH, 0.97 (5) 3,4,5,24
24 15.4 CH, 0.76 (s) 3,4,5,23
25 15.9 CH, 0.82 (s) 1,5,9,10
26 16.1 CH, 1.01 (s) 7,8,9, 14




A151497 23 (AD)

74

AU O, (ppm) O, (ppm) HMBC
27 14.5 CH, 0.97 (s) 8,13,14,15
28 180 CH, 0.77 (s) 16, 17, 18, 22
29 29.2 CH, 2.15(s) 19, 20

a

Joyanin HMQC

51 10 doya HMBC vees PTHS




= =y 1
$1131494N 24 l'lJ?UUWIU"JJ‘U’OQﬁ H NMR 49213 30-nor-lupan-3ﬂ-ol-20-one

@13 PTH1 uazm1i PTHS ( CDClL,)

@MUY | 30-nor-lupan-3 Sol- a3 PTHI1, &, (ppm) a1s PTHS, O, (ppm)
20-one, 5" {ppm)

1 - 0.91 (m)’ 0.89 (m), 1.67 (m)"
2 - 1.56 (m)" 1.49 (m), 1.57 (m)"
3 3.20(dd,J=7.6,4Hz) |3.19(dd,J=10.8,5.1 Hz) | 3.19 (dd,J=11.1,5.1 Hz)
5 . 0.69 (m)* 068 (m)*
6 - 1.40 (m), 1.55 (m)’ 1.40 (m), 1.55 (m)"
7 : 1.40 (m)" 140 (m)"*

9 - 1.28 (m)" 1.28 (m)"

11 - 1.22 {m), 1.45 (m)" 1.28 (m), 1.46 (m)*
12 - 1.08 (m)’ 1.06 (m)"

13 - 1.67 (m)" 1.59 (m)"

15 - 1.56 (m)° 1.64 (m), 1.70 (m)"
16 - 1.51 (m)" 1.49 (m)”

18 - 1.38 (m)" 1.81 (¢, J=11.4 Hz)
19 - 2.38(ds, J=11.1,5.7Hz) | 2.58(dt, J=11.4,5.7 Hz)
21 - 1.94 (m)’ 2,05 (m)"
22 - 1.20 (m), 1.40 (m)" 1.35 (m), 1.49 (m)*
23 0.80 (s) 0.97 (s) 0.97 (s)

24 0.84 (s) 0.76 (s) 0.76 (s}
25 0.88 (s) 0.83 (s) 0.82 (s)
26 1.02 (5) 1.03 (5) 1.01 (s)
27 0.97 {5) 0.94 (5) 0.97 (s)
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= .
M1519N 24 (7D)

AR

a13 PTH1, O, (ppm)

®15 PTHS, O, (ppm)

30-n0r-lupan-3ﬁol—
20-one, 5" (ppm)
28 0.95 (s) 0.79 (s) 0.77 (s)
29 2.15(d, J=4.6 Hz) 4.56 (m), 2:15(s)
' 4.68 (d,J=2.1 Hz)
30 = 1.68 (s) -

" doyanin HMQC

a sy 13
AN 25 Lﬂ‘%’uvmumau‘.a C NMR 994 30-nor-—lupan-3ﬁ-ol-20- one @137 PTH1

wazw®1s PTH8 (CDCL)

@13 PTH1, O, (ppm)

@13 PTHS, O, (ppm)

AU 30-nor-lupan-3 ﬂ-ol—
20-one, 5(7 (ppm)
1 39.2 38.7 38.7
2 25.2 27.4 27.4
3 76.3 79.0 78.9
4 38.4 38.9 38.9
5 55.2 55.3 553
6 18.1 18.3 18.3
7 34.2 343 34.2
8 41.1 40.8 40.7
9 50.1 50.5 50.3
10 36.3 372 37.2
11 22.6 20.9 20.9
12 28.7 252 272
13 35 38.1 37.0
14 43.6 42.8 42.7
15 27.4 27.5 273




o :
M1914N 25 (AD)

AuMaia | lup-20(29)-en-305,30- | @15 PTHL, O (ppm) @13 PTHS, O, (ppm)
diol, . (ppm)

16 35.5 35.6 35.0
17 429 43.0 43.1
18 482 483 49.7
19 47.9 48.0 52.6
20 207.3 151.0 212.9
21 31.0 299 27.6
22 40.1 40.0 39.9
23 28.5 28.0 28.0
24 15.4 15.4 15.4
25 16.2 16.1 15.9
26 15.9 16.0 16.1
27 14.5 14.6 14.5
28 18.4 18.0 18.0
29 23.5 109.3 29.2
30 - 19.3 -
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137 PTHY

_'\_’Illlll

HO

%
z
=

24

3

13 PTHY Hundnla Wi nuhdemyanasumar msaaiedadi >275°C, (02
-45.6° (c = 0.125, MeOH) 1¥1@123UMINAT0Y vanillin-sulfuric acid Yoy IR LAAWAUS
aanauveany leasenda (3413 cm”) uazmn1sveiia (1697 cm™)

msiSouifivudeya 'H unz °C NMR voeas PTH9 uaz PTHI (13197 27 uag 28) W
UsingdyanuvesTedftiinlsnoufiogaiulad 54.68 uaz 4.56 ppm Tu PTHO (mwisznoy
fi 21 wae 22) uAnudyauves H-20 # 0276 ppm uazﬁmuiymmﬁaﬁwmﬂﬁ O113(3H,d, J=
6.9 Hz, 3H-30) Yoyya C NMR (m314fi 26) uaasdaanavosasvondanisuouves c-29 @ 6
180.0 ppm Sududumisveamimsvendadaedeyn HMBC (ms1eii 26 17 11) Tasidia
Tsaou (3H-30) UAAIANUFURUTAY C-19 (O 43.4), C-20 (O 41.8 ) uaz C-29 (O 180.0) 911 |
JoyanuelnInsalni  «@15PTHY fie  3f-hydroxylupan-29-oic acid Funuuunldamn
Gymnosporia wallichiana (Kulshreshtha, 1977) yennmiudsiuiuTnsaadieves  PTHO 40

‘i’fay,amamnmsﬁ (gﬂﬁ 12 ) (Thongdeeying et al., 2005)



MmN 26 doyn 'HNMR

C NMR t1az HMBC 484a3- PTH9 (CDCI, + CD,0D)

My O. (ppm) O, (ppm) HMBC
1 38.7 CH, 1.70 (m)’
2 27.0 CH, 1.49 (m)”
3 78.9 CH 320 (dd,J = 10.5,5.7 Hz) 23,24
4 38.8 C -
5 55.2 CH 0.69 (m)"
6 18.3 CH, 1.51 (m), 1.38 (m)"
7 34.3 CH, 1.70 (m)"
8 40.8 C -
9 50.0 CH 1.30 (m)"
10 37.1 C -
11 20.9 CH, 1.28 (m)"
12 23.7 CH, 1.76 (m), 1.71(m)"
13 377 CH 1.71 (m)”
14 43.0 C -
15 27.3 CH, 1.66 (m)"
16 35.4 CH, 1.29 (m)*
17 43.0 C -
18 48.5 CH 1.41 (m)*
19 43.4 CH 1.75 (m)”
20 41.8 CH 2.76 (m)’
21 27.1 CH, 1.55 (m)"
22 39.6 CH, 1.30 (m)’
23 27.9 CH, 0.97 (s) 3,4,5,24
24 15.3 CH, 0.77 (s) 3,4,5,23
25 16.0 CH, 0.84 (s) 1,5,9,10
26 16.0 CH, 1.04 (s) 7,8,9, 14
27 14.3 CH, 0.92 (s) 8,13,14,15
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o .
M1919N 26 (AD)

80

RGIR O, (ppm) O, (ppm) HMBC
28 17.7 CH, 0.75 (s) 16, 17, 18,22
29 180.0 C : -
30 17.3 CH, 1.13 (d, J = 6.9 Hz) 19, 20, 29

a
foyasin HMQC

sUn 12 Tnseadraenasdvesats PTHY

c2a




319 27 nSoudondeya 'H NMR vesms PTHI uag @135 PTHY (CDCI, + CD,0D)

"Bl

@13 PTHY, &, (ppm)

AU @13 PTHI, &, (ppm)
(CDC) (CDCl,+ CD,0D)
1 0.91 (m)" 1.70 (m)"
2 1.56 (m)" 1.49 (m)’
3 3.19 (dd,J=10.8, 5.1 Hz) 3.20 (dd,J = 10.5, 5.7 Hz)
5 0.69 (m)’ 0.69 (m)"
6 1.40 (m), 1.55 (m)" 1.51 (m), 1.38 (m)"
7 1.40 (m)" 1.70 (m)"
9 1.28 (m)* 1.30 (m)°
11 1.22 (m), 1.45 (m)’ 1.28 (m)°
12 1.08 (m)" 1.76 (m), 1.71(m)"
13 1.67 (m)" 1.71 (m)*
15 1.56 (m)" 1.66 (m)"
16 1.51 (m)’ 1.29 (m)"
18 1.38 (m)" 1.41 (m)*
19 2.38 (dt, J =11.1,5.7 Hz) 1.75 (m)°
20 - 2.76 (m)’
21 1.94 (m)” 1.55 (m)”
22 1.20 (m), 1.40 (m)’ 1.30 (m)"
23 0.97 (s) 0.97 (5)
24 0.76 (s) 0.77 (s)
25 0.83 (5) 0.84 (s)
26 103 () 1.04 (s)
27 0.94 (s) 0.92 (s)
28 0.79 () 0.75 (s)
29 4.56 (m), 4.68 (d,J= 2.1 Hz) -

1.68 (s)

1.13(d,J = 6.9 Hz)




m519h 28 nfSvuivudeya "C NMR ¥939@15 PTHI uaz PTHY (CDCI, + CD,0D)

82

AHU ®13 PTHI, O, (ppm) @135 PTHY, O, (ppm)
(cDCl,) (CDCI,+CD,0D)
1 38.7 38.7
2 27.4 27.0
3 79.0 78.9
4 38.9 38.8
5 55.3 55.2
6 18.3 18.3
7 34.3 343
8 40.8 40.8
9 50.5 50.0
10 37.2 37.1
11 20.9 20.9
e 25.2 23.7
13 38.1 339
14 42.8 43.0
15 275 27.3
16 35.6 35.4
17 43.0 43.0
18 483 48.5
19 48.0 434
20 151.0 41.8
21 29.9 27.1
22 40.0 39.6
55 28.0 27.9
24 15.4 15.3
25 16.1 16.0




83

M13190 28 (AD)
AT #13 PTH1, O (ppm) @13 PTHY, O, (ppm)
(CDCl,) (CDCI,+CD,0D)
26 16.0 16.0
27 14.6 14.3
28 18.0 177
29 109.3 180.0
30 19.3 17.3
13 PTH10

@135 PTHI0 Huvewdsdvn Tyanasumad 210-212°C, [A] 5 : +6.4° (c = 0.078, CHCI,)

v
155 IR AU/ UMM INATO vanillin-sulfuric acid YA IR tHiloWTs PTHI

msSvuifivudeya 'H oz °C NMR ¥03e15 PTHI0 uaz PTHI (1371991 30 uag 311
wudanuvesToaniinlsaoutatslah O 4.68 (br d, J = 2.1 Hz), 4.56 (m)lud1s PTHI10
(mmalszneud 23 uaz 24) uanudyanaiadunan 8 dyaian 0 0.76, 0.81, 0.84, 0.96, 0.97,

1.06, 1.12 uag 1.23 Yoy “C NMR Sautansdaanuvoiesndalemesuisniveuyos €20 i O

Cé a’ o ' d. ﬂl-
735 Fatududwmisdiedeyn HMBC (it 20 gl 13) Taw 3H-30 (O 1.23) uaag

ANUFURUTAY C-19 (550.0), C-20 (O 73.5) g C-29 (O 24.8) nindoyanvan InsaIntluay



84

nlsvuisuiudeyaniiniss1oamuds (Yuruker er al, 1998) (115199 31) @15 PTHI10 fio 3/3,20-

dihydroxylupane [ [(L] %)5 = +4.0" (¢ = 0.05, CHCL,)]

31 13 doyya HMBC voam15 PTH10

M319N29 doya 'HNMR, “C NMR uaz HMBC v8em15 PTH10 (CDCL,)

AMHHY é‘c (ppm) 5;{ (ppm) HMBC
1 38.7 CH, 1.70 (m)’
2 27.6 CH, 1.59 (m)*
3 79.0 CH 3.20 (dd, J=10.8, 5.4 Hz) 1,4,23,24
4 38.9 C -
5 55.2 CH 0.70 (m)"
6 18.4 CH, 1.42 (m), 1.56 (m)"
7 34.6 CH, 1.42 (m)*
8 41.4 C -
9 50.3 CH 1.28 (m)*
10 321 c -
11 21.4 CH, 1.27 (m), 1.49 (m)*
12 27.4 CH, 1.79 (m)*




M319N 29 (#d)

Auma O, (ppm) O, (ppm) HMBC
13 375 CH 1.75 (m)’
14 43.5 C -
15 28.8 CH, 1.94 (m)"
16 35.6 CH, 1.55 (m)"
17 44.7 C -
18 48.3 CH 1.35 (m)"
19 50.0 CH 1.81 (m)"
20 73.5 C -
21 29.1 CH, 1.83 (m), 1.89 (m)"
22 40.2 CH, 1.11 (m), 1.36 (m)"
23 28.0 CH, 0.97 (s) 3,4,5,24
24 15.4 CH, 0.76 (s) 3,4,5,23
25 16.2 CH, 0.84 (s) 15,910
26 16.2 CH, 1.06 (s) 7,8,9, 14
27 14.9 CH, 0.96 (s) 8,13,14,15
28 19.2 CH, 0.81 (s) 16,17, 18,22
29 24.8 CH, 1.12(s) 19, 20, 30
30 31.6 CH, 1.23 (s) 19, 20, 29
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M99 30 Wivuifisudoya 'H NMR ¥93a1s PTHI uag @15 PTHI0 (CDCL)

TN @13 PTH1, 6:1 (ppm) o135 PTH10, 5,, (ppm)
1 0.91 (m)° 1.70 (m)’
2 1.56 (m)* 1.59 (m)*
3 3.19 (dd, J=10.8, 5.1 Hz) 3.20 (dd, J=10.8, 5.4 Hz)
5 0.69 (m)* 0.70 (m)"
1) 6 1.40 (m), 1.55 (m)"* 1.42 (m), 1.56 (m)"
" 1.40 (m)™ 1.42 (m)"
9 1.28 (m)* 1.28 (m)"
11 1.22 (m), 1.45 (m)” 1.27 (m), 1.49 (m)"
12 1.08 (m)* 1.79 (m)*
13 1.67 (m)* 1.75 (m)*
15 1.56 (m)* 1.94 (m)"
16 1.51 (m)" 1.55 (m)*
18 1.38 (m)" 1.35 (m)"
19 2.38 (d, J=11.1,5.7 Hz) 1.81 (m)*
21 1.94 (m)* 1.83 (m), 1.89 (m)*
22 1.20 (m), 1.40 (m)"® 1.11 (m), 1.33 (m)"
23 0.97 (s) 0.97 (s)
24 0.76 (s) 0.76 (s)
25 0.83 (s) 0.84 (s)
26 1.03 (s) 1.06 (s)
27 0.94 (s) 0.96 (s)
28 0.79 (s) 0.81 (s)
29 4.56 (m), 4.68 (d, J= 2.1 Hz) 1.12 (s)
30 1.68 (s) 1.23 (s)
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doyasin HMQC
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A13131 31 lﬂ‘i‘UUlﬁUU‘i’fﬂgﬁ “C NMR 989 Sﬂ, 20-dihydroxylupane
17 PTH1uaz®15 PTH10 (CDCL)
° 1 .
dwvva | 30, 20-dihydroxy- @15 PTH1, &, (ppm)

lupane, é:: {ppm)

13 PTH10, O, (ppm)

N0 2 N W A

11
12
13
14
15
16
17
18
19
20
o2
22
23
24
25

38.7
27.6
79.0
38.9
55.2
18.3
34.6
41.4
50.3
37.1
21.4
274
37.5
43.6
28.8
35.6
44.7
483
50.0
73.5
29.1
40.2
28.0
16.2
15.4

38.7
27.4
79.0
389
55.3
18.3
343
40.8
50.5
37.2
20.9
252
38.1
42.8
27.5
35.6
43.0
48.3
48.0
151.0
29.9
40.0
28.0
15.4
16.1

38.7
27.6
79.0
38.9
55.2
18.4
34.6
41.4
50.3
37.1
21.4
27.4
37.5
43.5
28.8
35.6
44.7
48.3
50.0
73.5
29.1
40.2
28.0
15.4
16.2
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M15190 31 (9)

dunua | 33, 20-dihydroxy- @13 PTHI, O, (ppm) 13 PTH10, O, (ppm)
lupane, 5C (ppm)
I6.8i 16.3 16.0 16.2
99 14.9 14.6 ‘ 14.9
28 19.2 18.0 19.2
29 24.8 109.3 24.8
30 31.6 19.3 31.6
@15 PTH11
29
/
307 20%,

"I
-,
Z

2

3

a3 PTH11 uvesdsduni ganasuiman 166-167°C, [0 2 +200.0° (¢ = 0.050,
CHCI,) Yoy IR 4aA0UN15gANALYDINY l9A5DNFA (3397 cm”) ADUYNADEINDS (1670 cm’
") iagWuseg (1602 cm ') aya UV Haauoumsganauil 227 uag 313 nm (mMwilsznoui 25)

& s Y Yet s e . .
Fagudumsiszuuneuynalulmanga astiliduny vanillin-sulfuric acid

Joya 'H uag "C NMR vesas PTHI1 (11307 32 awilsznouil 26 uaz 27) uae
pTH1 {ugduuufeadu udms PTHIT uaasdyaaued rans-coumaroyl (udyanavesos 1s
win 2 TN para-disubstituted 1t O7.41 U 6.85 (d, J = 8.7 Hz, H-5', H-9' and H-6', H-

8, i) vennmiuddidyaaves nswdlediin Tsaouiugwan 2 Fuai &
7.61 (H-3") waz 6.29 (1H-2") Taviimnefimagain 15.9 Hz dagnaveseondulmilisnou H-3
A0 462 (m) dsngiauminiiinulums pTE1 (O 3.19) iifeswinnaveanyjieanosii |

0 ; = o ¢ o i
fumie c-3 daya °C NMR ve3e135 PTHI1 (15197 32) idasdanaiveseamoiasoui O




89

4 o = P o
167.8 abuiudeyadis HMBC (31e@ 32 3UN 14) Tevesnswimililsaou H-3 uaas
ANUAURUTAU C-1' (5167.8), C-4 (038.1), C-23 (0 28.0) ng C-24 (O 16.2) vindayani
anln Insa InfluaznlToufvududoyaiinisswanuuda(Ali er al, 1997) #15 PTHII fie 3 (E)-

coumaroyllupeol (715199 33 LAY 34) [*yANA0NINA7 82-85°C, (1] 5 +240.0° (c = 0.005, CHCL,)]

; r iy i , o . -4 - . -
* yanasuadnaeaeivnegndes iisaninwudimesyiuives Lupeol N0 naoumaafguingil gand 1s0°c
29

317 14 o330 HMBC w0315 PTH11

m31eh 32 Joya 'HNMR, "C NMR uaz HMBC ve4a15 PTHI1 (CDCL)

AIMHHA J. (ppm) S, (ppm) HMBC
1 38.4 CH, 1.70 (m)’
2 23.9 CH, 1.70 (m)*
3 81.2 CH 4.62 (m)" 1',4,23,24
4 38.1 c - |
5 55.4 CH 0.82 (m)*
6 18.2 CH, 1.42 (m}, 1.55 (m)"
7 34.2 CH, 1.42 (m)*
8 40.9 C -
9 50.4 CH 1.31 (m)’
10 37.1 C -
11 21.0 CH, 1.47 (m)"
12 25.1 CH, L71 (m)"




‘4 1
AN 32 (AD)

A O, (ppm) J, (ppm) HMBC
13 38.1 CH 1.63 (m)"
14 42.9 € -
15 7.5 CH, 1.04 (m)®
16 35.6 CH, 1.48 (m), 1.53 (m)"
17 43.0 C -
18 48.3 CH 1.38 (m)°
19 48.0 CH 2.38 (d1, J = 10.5, 5.4 Hz) 20, 29, 30
20 151.0 & -
91 29.9 CH, 1.89 (m), 1.95 (m)* 19, 30
22 40.0 CH, 1.20 (m), 1.41 (m)*
23 28.0 CH, 0.89 (s) 3,4,5,24
24 16.2 CH, 0.88 (s) 3,4,5,23
25 16.7 CH, 0.92 (s) 1,5,9,10
26 16.0 CH, 1.04 (s) 7,8,9,14
27 14.6 CH, 0.95 (s) 8,13,14,15
28 18.0 CH, 0.79 (s) 16;19:-18,22
29 109.4 CH, 4.58 (m), 4.69 (d, J = 2.1 Hz) 19, 30
30 19.3 CH, 1.69 (s) 19, 20, 29
I 167.8 C -
3 115.9 CH 6.29 (d, J = 15.9 Hz) 1,3, 4'
3’ 144.4 CH 7.61 (d, J=15.9 Hz) ihe' ¢ &
4 127.0 C -
5' 130.0 CH 7.41 (d, J = 8.7 Hz) g g ¢
6 116.0 CH 6.85 (d, J = 8.7 Hz) 4 758
s 158.1 C -
g 116.0 CH 6.85 (d, J = 8.7 Hz) 46,7
9 130.0 CH 7.41 (d, J= 8.7 Hz) e I
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=
113497 33

Lﬂ?ﬂUlﬁUU%ﬂgﬁ 'HNMR 189815 Bﬂ-(E)-coumaroyllupeol

19 PTH1 uaga13 PTHI1 (CDCLy)

AWNUA

3 ﬂ-(E)-coumaroyl-
lupeol, 5“ (ppm)

@13 PTHI, O, (ppm)

@13 PTH11, O, (ppm)

11
12
13
15
16
18
19
21
22
23
24
25
26
27

28

1.00 (m), 1.66 (m)

1.59 (m), 1.67 (m)

4.56 (m)
0.81 (m)

0.74 (m), 1.38 (m)

1.38 (m), 1.42 (m)
1.25 (m)
1.28 (m), 1.40 (m)
1.08 (m), 1.66 (m)
1.35 (m)
0.85 (m), 0.90 (m)
1.32 (m), 1.40 (m)
1.39 (m)
2.36 (m)

1.23 (m), 1.30 (m)
1.15 (m), 1.36 (m)
0.94 (s)

1.03 (s)

0.87 (s}
0.94 (s)

0.90 (s)

0.76 (s)

0.91 (m)"
1.56 (m)"
3.19 (dd, J = 10.8, 5.1 Hz)
0.69 (m)"
1.40 (m), 1.55 (m)*
1.40 (m)"
1.28 (m)"
1.22 (m), 1.45 (m)"
1.08 (m)"
1.67 (m)"*
1.56 (m)"
1.5t (m)"
1.38 (m)*
238 (dt, J =11.1,5.7 H2)
1.94 (m)"
1.20 (m), 1.40 (m)"
0.97 (s)
0.76 (s)
0.83 (s)
1.03 (s)
0.94 (s)
0.79 (s)

1.70 (m)"
1.70 (m)"
4.62 (m)"
0.82 (m)"
1.42 (m), 1.55 (m)"
1.42 (m)*
131 (m"
1.47 (m)"
1.71 (m)"
1.63 (m)"
1.04 (m)"

1.48 (m), 1.53 (m) "
1.38 (m)"
2.38 (dr, J = 10.5, 5.4 Hz)
1.89 (m), 1.95 {m)"
1.20 (m), 1.41 (m)"
0.89 (s)

0.88 (s)

0.92 (5)

1.04 (s
0.95 (s)

0.79 (s)
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M137147 33

(MD)

AUHHA Sﬂ-(E)-coumaroyl-

lupeol, O, (ppm)

@13 PTHI, O, (ppm)

@15 PTH11, O, (ppm)

1.67 (s)
6.29 (d, =162 Hz)
7.57 (d,J=16.2 Hz)
7.42(d,J=28.7Hz)

6.82 (d,J = 8.7 Hz)

1.68 (s5)

1.69 (s)
6.29 (d,J=15.9 Hz)
7.61(d,J=15.9 Hz)
7.41 (d,J=8.7 Hz)

6.85(d, J = 8.7 Hz)

msefi 34 nfSvuifioudeya C NMR ¥03 3 F-(E)-coumaroyllupeol

13 PTHI taza1s PTH11 (CDCL)

AT 3ﬁ-(E)-coumaroyl- 135 PTHI1, 5(: (ppm) 19 PTHI11, é‘c (ppm)
lupeol, 5C (ppm)
1 38.5 38.7 38.4
2 239 27.4 23.9
3 80.9 79.0 81.2
4 38.1 38.9 38.1
5 55.5 553 55.4
6 18.3 18.3 18.2
7 34.3 34.3 34.2
8 40.9 40.8 40.9
9 50.4 50.5 50.4
10 37.2 37.2 37.1
11 21.0 209 21.0
12 25.2 25.2 25.1
13 38.1 38.1 38.1
14 42.9 42.8 429
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=t '
MI51aN 34 (RD)

AN 3ﬂ-(E)—coumaroyl- #1713 PTH1, (5:: (ppm) 13 PTHI1, é‘c (ppm)
lupeol, (5:: (ppm)

15 27.5 27.5 27.5
16 35.6 35.6 35.6
17 43.0 43.0 43,0
18 48.3 48.3 48.3
19 48.0 48.0 48.0
20 151.0 151.0 151.0
21 29.9 29.9 29.9
22 40.0 40.0 40.0
23 28.0 28.0 28.0
24 16.0 15.4 16.2
25 16.7 16.1 16.7
26 16.2 16.0 16.0
27 14.6 14.6 14.6
28 18.0 18.0 18.0
29 109.4 109.3 109.4
30 19.3 19.3 19.3
1’ 167.2 - 167.8
2’ 116.5 - 115.9
3’/ 143.8 - 144.4
4 127.6 - 127.0

5',9' 129.9 - 130.0

¢ 8 115.8 - 116.0
7' 157.4 - 158.1
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13 PTH12

-
-
<
-~

24 23

a15 PTH12 Wuveenia luld [0 2 : +38.5° (c = 0.052, CHCL) Y038 UV uaz IR Ad10

Auves PTH11
msifSouiisudeya 'H NMR vesa1s PTHI2 uaz PTHI1 Wuadieiu (a31ei 36

awilszneud 28) uanduduaseiidyaauveslediiinlsaeun O 6.82 uaz 5.83 Usng f

] [
Y- =

o/ s 1 é i A 1 yl
Foanauiudwaafiinefimsgaiuiios 129 Hz Faleundives PTHIL (15.9 Hz) 91a¥d
Y " s =) " o Y @ A
wusegiluuuy z - dygnuvessendwImillsaen H3 dnngdyanandudwandnian i

AnafinagnIu J = 111 uag 4.8 Hz uaasduilu a-llseeu dududumisvesmjunui z-

coumaroyl 1 C-3 #wdoya HMBC (a151e@ 35 31U 15)  Tasldsmeu H-3 110 4.52 uaa |

ANudNRUT Y C-1 (O 166.5), C-23 (O 28.0) uaz C-24 (O 16.5) nndayanvailninsainl
wazSvuidiousudeyavosans PTHIT wuians PTHI2 A 3/3(2)-coumaroyliupeol (a5l

36 1ae 37)



M5190 35 doya 'HNMR "'C NMR uag HMBC vo3en3 PTHI2(CDCL)

95

Ama 5C (ppm) 5,{ (ppm) HMBC
1 384 CH, 1.01 (m)°
2 23.7 CH, 1.42 (m)*
3 81.1 CH 4.52(dd,J=11.1, 4.8 Hz) 1',23,24
4 37.9 C -
5 55.5 CH 0.82 (m)"
6 18.2 CH, 1.40 (m), 1.54 (m)°
7 342 CH, 1.41 (m)’
8 40.9 c -
9 50.4 CH 1.31 (m)”
10 37.1 C -
11 21.0 CH, 1.15 (m)"
12 25.1 CH, 1.10 (m), 1.67 (m)"
13 38.1 CH 1.70 (m)"
14 42.8 C -
15 275 CH, 1.03 (m)"
16 35.6 CH, 1.55 (m)’
17 43.0 C -
18 48.3 CH 1.38 (m)’
19 48.0 CH 2.37 (d1, J=11.1,5.7 Hz) 20,29, 30
20 151.0 C -
21 29.9 CH, 1.27 (m)’ 19, 30
22 40.0 CH, 120 (m), 1.40 (m)
23 28.0 CH, 0.86 (s) 3,4,5,24
24 16.5 CH, 0.80 (s) 3,4,5,23
25 16.0 CH, 0.86 (s) 1,5,9
26 16.2 CH, 1.03 (5) 7,8,9, 14




MI519N 35 (7D)

TR O, (ppm) O, (ppm) HMBC
27 14.5 CH, 0.94 (s) 8,13, 14, 15
28 18.0 CH, 0.79 (s) 16,17, 18,22
29 109.3 CH, 4.57 (m), 4.69 (d, J=2.1 Hz) 19, 30
30 19.3 CH, 1.69 (s) 19, 20, 29
T 166.5 C -

2! 117.9 CH ' 5.83(d,J=12.6 Hz) 1’3" 4'
57 143.1 CH 6.82 (d,J=12.6 Hz) 1’5" 9
4' 127.9 € -

5’ 132.3 CH 7.62 (d,J= 8.7 Hz) 5-9.9
6 115.0 CH 6.78 (d,J= 8.7 Hz) 4’ 7' 8
T 156.6 C - -

g 115.0 CH 6.78 (d,J = 8.7 Hz) 4' ¢, 7
9 132.3 CH 7.62 (d,J = 8.7 Hz) 3’5" 7

96

a

foyan1n HMQC

s1i 15

Youa HMBC 4949815 PTH12

LY




3197 36 wSsudioudeya 'H NMR ¥09e13 PTHI1 4azans PTHI2 (CDCL)

AN a1 PTH11, O, (ppm) @13 PTH12, &, (ppm)
1 " 1.70 (m) 1.01 om)"
2 1.70 (m)" 1.42 (m)"
3 4,62 (m)" 4.52 (dd,J = 11.1, 4.8 Hz)
5 0.82 (m) 0.82 (m)"
6 1.42 (m), 1.55 (m)" 1.40 (m), 1.54 (m)"
7 1.42 (m)" 1.41 (m)"
9 1.31 (m)" 131 (m)"
11 1.47 (m)* 1.15 (m)"
12 1.71 (m)* 1.10 (m), 1.67 (m)"
13 1.63 (m)" 1.70 (m)"
15 1.04 (m)" 1.03 (m)"
16 1.48 (m), 1.53 (m)" 1.55 (m)*
18 1.38 (m)" 1.38 (m)"
19 2.38 (d1, J=10.5, 5.4 Hz) 2.37(d1, J = 11.1,5.7 Hz)
21 1.89 (m), 1.95 (m)" 1.27 (m)"
22 1.20 {m), 1.41 (m)" 1.20 (m), 1.40 (m)"
23 0.89 (s) 0.86 (5)
24 0.88 (s) 0.80 (5)
25 0.92 (s) 0.86 (5)
26 1.04 (5) 1.03 (s)
27 0.95 (5) 0.94 (5)
28 0.79 (5) 0.79 (5)
29 4.58 (m), 4.69 (d, J = 2.1 Hz) 4.57 (m), 4.69 (d, J = 2.1 Hz)




A15197 36 (AD)

98

ANUY

&5 PTH11, O, (ppm)

@15 PTH12, O, (ppm)

1.69 (s)
6.29 (d,J=15.9 Hz)
7.61(d,J=159 Hz)
7.41 (d,J=8.7 Hz)

6.85 (d,J=8.7 Hz)

1.69 (s)
5.83 (d,J=12.6 Hz)
6.82 (d, J = 12.6 Hz)
7.62 (d, J= 8.7 Hz)

6.78 (d, J = 8.7 Hz)

v

UpyavIN HMQC

M9 37 wSeuifivudeyn “C NMR ¥e9a1s PTHI11 uag @13 PTHI2 (CDCI,)

AT @15 PTH11, O, (ppm) @13 PTH12, O, (ppm)
1 38.4 38.4
2 23.9 23.7
3 81.2 81.1
4 38.1 37.9
5 55.4 55.5
6 18.2 18.2
7 34.2 34.2
8 40.9 40.9
9 50.4 50.4
10 37.1 37.1
11 21.0 21.0
12 25.1 25.1
13 38.1 38.1
14 429 42.8
15 27.5 27.5




A151N 37 (RD)

AT 13 PTH11, O, (ppm) @13 PTH12, O, (ppm)”
16 35.6 35.6
17 43.0 43.0
18 483 48.3
19 48.0 48.0
20 151.0 151.0
21 29.9 29.9
22 40.0 40.0
23 28.0 28.0
24 16.2 16.5
25 16.7 16.0
26 16.0 16.2
27 14.6 14,5
28 18.0 18.0
29 109.4 109.3
30 19.3 19.3
1 167.8 166.5
2 115.9 117.9
3 144.4 143.1
4 127.0 127.%

5" o' 130.0 132.3
6,8 116.0 115.0
7' 158.1 156.6
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135 PTHI13

a13 PTH13 Wluveandadvn 14du29fY vanillin-sulfuric acid EI-MS unaanaiuli
[M-H,0]" #infl mz 572.4187 HafonldfugasTumna C 1,0, (Mmilsznoud 30) wsil
oS A01LRINDUNIYANABUINAD

foya 'H NMR oz DEPT (151971 38 mmilsenoudi 31 uaz 32) adwes PTHI1 4
para-disubstituted 82 I51An 11/snouvos PTHI3 ﬂsmg‘ﬁﬁumqan'h fiofl 07.25 QH, d, 7 =81
Hz, H-5', H-9') ua 6.80 (2H, d, J = 8.7 Hz, H-6', B-8") iilon/Souifivudu PTHI17 & 7.41 une
6.85 mudiau Tsmeunsdlodilin 2 Wsneui 56.29 H-2") waz 7.61 (H-3') grunuiiae
eondw ImiTlsaouit §5.07 (11, m, H3') unziwiduTsnouil $2.73 QH, m, H-2") Setui
Sumisdaedeya CoSY (Mmilsnouii 33) My hydroxycinnamoyl ester 1FousDRR MM €3
fududaudoya HMBC (397l 38 nmlsznouii 343U 16) Feeendm IniTusnou B3 7 6
4.53 ﬁaﬂgjﬁﬁumﬁa -3 (581.7) TaoTusmausaiiuaasnnuduiuiiy -1’ (0172.2), C-23 (§
27.9) ung C-24 (O 16.2) uazoondw Inililsaeu H-3'( 5.07) uaaennuduiuisy c-1’
1722), C-2' (5 43.6), C4' (5 1350) uag c-5', c-9' (O 127.3) w3 o 36-37-

dihydroxy)dihydrocinnamoyllupeol Wuasnun &4 lifiswauuiney




M15191 38 Yeya 'HNMR "C NMR uaz HMBC 8413 PTH13 (CDCI,)

101

AN O, (ppm) O, (ppm) HMBC
1 38.4 CH,
2 23.7 CH,
3 81.7 CH . 4.53 (m) 1,23, 24
4 38.0° C
5 55.4 CH'
6 18.2 CH,
7 34.2 CH,
8 41.0° C
9 50.3 CH
10 37.4° C
11 21.0 CH,
12 25.1 CH,
13 38.0 CH
14 43.0° C
15 27.4 CH,
16 35.6 CH,
17 43.0° C
18 48.3 CH
19 48.0 CH 2.38 (m) 13,18, 20,29
20 151.0° C
21 29.8 CH,
22 40.0 CH,
23 27.9 CH, 0.81 (s) 3,4,5,24
24 16.2 CH, 0.81 (5) 3,4,5,23
25 16.6 CH, 0.85 (s) 1,5,9,10
26 16.0 CH, 1.03 (s) 7,8,9, 14
27 14.5 CH, 0.94 (s) 8,13, 14,15




P
13191 38

102

(719)

QRMIE 0. (ppm) O, (ppm) HMBC
28 18.0 CH, 0.79 (s) 16,17, 18,22
29 109.4 CH, 4.57 (m), 4.69 (d, J = 2.1 Hz) 19
30 19.3 CH, 1.69 () 19, 20, 29
L 172.0° C - -

2! 43.6 CH, 2.73 (m) 1,3',4'
5" 70.1 CH 5.07 (m) r.7.5.9
4 135.0° C - -

5 127.3 CH 7.25 (d, J= 8.7 Hz) g’ 719
6 115.3 CH 6.80 (d, J = 8.7 Hz) 4, 55!
L 155" C - -

g’ 115.3 CH 6.80 (d, J= 8.7 Hz) 4. 67
9 127.3 CH 7.25 (d, J= 8.7 Hz) 35

a o a
YYIUVDINIBIADIUTT MTUDU A1 9N DEPT 90°, DEPT 135° AT HMBC

U7 16 Yoya HMBC vo9a15 PTH13




M3 39 wWivuifsudeyo 'HNMR 49415 PTHI1 uag a13 PTHI3 (CDCL)

103

Muna @15 PTH11, &, (ppm) @135 PTH13, O, (ppm)
3 4.62 (m) 4,53 (m)
19 2.38 (dt, J = 10.5, 5.4 Hz) 2.38 (m)
23 0.89 (5) 0.81 (s)
24 0.88 (5) 0.81 (s)
25 0.92 (s) 0.85 (s)
26 1.04 (5) 1.03 (s)
27 0.95 (5) 0.94 (s)
28 0.79 (5) 0.79 (s)
29 4.58 (m), 4.69 (d,J=2.1 Hz) 4.57 (m), 4.69 (d, J = 2.1 Hz)
30 1.69 (s) 1.69 (s)
2! 6.29 (d, J = 15.9 Hz) 2.73 (m)
3 7.61 (d, J=15.9 Hz) 5.07 (m)
5" o 7.41(d,J=8.7 Hz) 7.25 (d, J = 8.7 Hz)
6,8 6.85 (d, J = 8.7 Hz) 6.80 (d, J = 8.7 Hz)

a3 40 WIvuieudeya “C NMR veses PTHI1 uas o135 PTH13 (CDCL)

AN 13 PTH11, O, (ppm) @135 PTH13, &, (ppm)
1 38.4 38.4
2 23.9 23.7
3 81.2 81.7
4 38.1 38.0
5 55.4 55.4
6 18.2 18.2
7 34.2 34.2
8 40.9 41.0
9 50.4 50.3




13190 40 (AD)

FIHHA 413 PTH11, O, (ppm) @135 PTH13, O, (ppm)
10 37.1 37.4
11 21.0 21.0
12 25.1 25.1
13 38.1 38.0
14 42.9 43.0
15 27.5 27.4
16 35.6 35.6
17 43.0 43.0
18 48.3 48.3
19 48.0 48.0
20 151.0 151.0
21 29.9 29.8
22 40.0 40.0
23 28.0 27.9
24 16.2 16.2
25 16.7 16.6
26 16.0 16.0
27 14.6 14.5
28 18.0 18.0
29 109.4 109.4
30 19.3 19.3
i 167.8 172.0
2! 115.9 43.6
3 144.4 70.1
4 127.0 135.0

579 130.0 127.3
6,8 116.0 115.3
7' 158.1 155.0
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o1 PTH14

a3 PTH14 thaweadadivn figavasumar 167-169°C, [T +140° (¢ = 0.003,
CHCY,) Yoyn ESI-TOF-MS unaanlnaduuaas (M-HI lovous 0 m/z 601.4244, Facroandoaru
g3 lunafa C,H,0, (milszneui 35) deya IR uanwnumsganduvaanyleasonda (3534
cm’) WusTe (1635, 1604 cm’) uaLABUYINAGAMET (1703 cm™) msi‘fuﬁmunumsaﬁnﬁu uv
7 234, 298, and 325 nm Sudunsiiszuunsugnaluliana (Mwilszaeud 36) wamAmBUAY
vanillin-sulfuric 1#f123 uaaainflulasmeifv

Yoya 'H NMR v93 PTH14 (nmsznouft 37) uanaIEing rans-feruloyl Taowy 3
ey v 1,2,4-trisubstituted ozlswdnTusaeudl 56.91 (1H, d, 7 = 8.1 Hz, H-8"), 7.03 (1H, 4,
J=1.8 Hz, H-5'") ua¢ 7.07 (1H, dd, J = 8.1, 1.8 Hz, H-9') dyygyrsivealaiialsaou 2 daiidad
LUUNSIUTR O 6.29 LdL 7.59 (d, J = 159 Hz, H-2', H-3', awd1dv) uazeslnwdnumend
Tsmoudt 83.93 GH, 5 nudgyguvesleasendalsnoudt 585 (11, 5) ﬁtytymi’rmu'lﬂ
iervt 1y D,0 NOESY munasuuaasnsoafinizning H-s" unzes TsmAn OMe naavi ozls
win OMe deegiidumis c-6' doya 'H NMR uansdygnoivssqmulasmediu aaii 4
Foyoaueamyiiia 6wyl §0.79, 0.8, 0.89, 0.92, 0.95, 1.04 GBH, 5) o TwInsiitia 1 wy (6
1.69 (3H, s), 4.60 (1H, m), 4.69 (1H, d, J = 2.1 Hz] uazdygmveginu Hg 19 Tspoud 62.37
(1H, m) dyymvesesndn'lmilsneufinesgiunywames Usingfl S 4.62 (dd, 7 = 9.0, 5.4
Hz, H-3) dgya10ivoq H-3 ﬂimglﬂuéfwmﬁﬁ'maﬂﬁ'wﬁmqﬁmifjmu Jax-ax = 9,0 Hz uag Jax-
eq = 5.4 Hz uaA931 H-3 $AFIMUD axial (@) Wudyane"C NMR yosmymiueiion 5167.1 wy

]
= o

unufitedmesaoagAdumia C-3 isannwundygy s 'HNMR uaz °C NMR ¥83 H-3 oz

c; 4 = o o/ d' A
-3 dsngieuudias diedsusudaysaiingly lupeol uaznindeya HMBC &3 H-3 (0 4.62)
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o

LA UANRUSAU C-23 (528.0), C-24 (016.2), uaz C-1' (O 167.1) dygim "C NMR v94
sp” wimiaduendsingdt 01163 (C-2), 1443 (C-3), 51093 (C-5"), O 114.7 (C-8") wazd
123.1 (C-9") uazwuﬁ'm,mummmTaﬁﬂﬁnmﬁﬁum{muﬁ 0 109.4 (C-29) anYINTY 1INUoYa
DEPT fanu 7 wiamiveu 1 wnend 11 wiau 11 wlmi uaz 10 asemesuiinisueon 9
Foyadindn szl @13 PTHI4 Ao 3B-(E)-feruloyllupeol Fauffumislmi daliimeiing

5709 INDY

MeO

HO

597 17 doya HMBC ¥0315 PTH14




o ¥ |
N1919N 41 ‘Uﬂgﬂ H NMR

"C NMR uay HMBC %9313 PTH14 (CDCI,)

AMHU J. (ppm) J, (ppm) HMBC
1 38.5 .| CH, 1.63 (m)'
2 239 CH, 1.7t (m)"
3 80.9 CH 4.62 (dd, J=9.0, 5.4 Hz) 1',23,24
4 38.1 C -
5 55.5 CH 0.86 (m)"
6 123 CH, 1.42 (m), 1.57 (m)"
7 34.3 CH, 1.43 (m)’
8 40.9 C -
9 50.4 CH 1.33 (m)"
10 37.2 C -
11 210 | CH, 1.16 (m)*
12 25.2 CH, 1.71 (m)*
13 38.1 CH 1.64 (m)”
14 42.9 c -
15 215 CH, 10.5 (m)”
16 35.6 CH, 1.54 (m)’
17 43.0 C -
18 48.3 CH 1.37 (m)°
19 48.0 CH 2.37(m)’ 20, 30, 29, 21
20 151.0 C -
21 29.9 CH, 1.20 (m)’
22 40.0 CH, 1.21 (m), 1.40 (m)”
23 28.0 CH, 0.88 (s) 3,4,5,24
24 16.2 CH, 0.89 (s) 3,4,5,23
25 16.7 CH, 0.92 (s) 1,5,9,10

107



M50 41 (99)

RTRRIE O. (ppm) O, (ppm) HMBC
26 16.0 CH, 1.04 (s) 78914
27 14.6 CH, 0.95 (s) 8,13, 14, 15
28 18.0 CH, 0.79 (s) 16,17, 18, 22
29 109.4 CH, 4.60 (m), 4.69 (d, J = 2.1 Hz) 18,30
30 19.3 CH, 1.69 (s) 19, 20, 29
1/ 167.1 C -

o 116.3 CH 6.29 (d, J = 15.9 Hz) 1,4’
gt S CH 7.59 (d, J = 15.9 Hz) ol 4 sl
4! ok € -
5! 109.3 CH 7.03 (d,J= 1.8 Hz) 3'sl o’ o
6 146.8 C -
G 147.8 C -
g/ 114.7 CH 6.91 (d, J=8.1 Hz) 4’6
9 123.1 CH 1.07 (dd, J=8.1, 1.8 Hz) e e
OMe 56.0 CH, 3.93 (s) 6
OH |- - 5.85 (s) 7,8

foyanin HMQC

108
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173 PTHI15

.,
Z,
Z

24 23

w15 PTH15 Huvssndadunn fiyanasuman 195-197°C, [0)) 7 +41.66° (c = 0.060,
as - ) o &
CHCL,) Yoy ESI-TOF-MS nuaanUnaiu uaas (M-H) leeewiinh m/z 601.4260, actonndes

fugaslumna C,HO, (Mwdsznouit 43) deya IR uaz UV milouriuves PTHI4

(nMmlseneui 42)
doya 'H NMR uaz "C NMR (M350 42) 489 PTH15 ad1wuea PTHI4 aniud

FyqruveslodiinTusaoud 5581 (1H, 4,7 = 12.9 Hz, H-2') uag 6.77 (1H, d, J = 12.9 Hz, H-
3') ¥0INY feruloyl UAAIMIASANMIGAIY 12,9 Hz i RusegnEIRd UL Z 'ﬁ’agamdﬁy
wermaniu lupeol Fvyjumifidlumy Z-feruloyl vindeyn HMBC (M13197 42) ] Z-feruloyl
anmeolfinumiy C-3 Taowui B3 (8 4.59) uamsnnuduusiy c-1’ (5 166.4), C-23 (8
28.0) uAz C-24 (0 16.2) mnfimaﬁmsémmm:gﬂzmumsuﬂmjnaﬁ'ﬂujmwmvm H-3 (dd, J =
11.1, 5.4 Hz) ugae) H-3 $adauuy oL o013 PTHIS Ao 3/3(2)-feruloyllupeol aiumising dy

luiinmsswaunineu

M31971 42 doya 'HNMR, "C NMR uaz HMBC ¥83a13 PTH15 (CDCl,)

CRTTUTIR J. (ppm) S, (ppm) HMBC
1 38.5 CH, 1.00 (m), 1.61 (m)’
2 239 CH, 1.64 (m), 1.72 (m)°
3 80.9 CH 4.54 (dd,J=11.1, 5.4 Hz) 1'.2,4, 23,24
4 38.1 C -
5 55.5 CH 0.80 (m)*




= )
19190 42 (§1D)

AWMU O. (ppm) 0, (ppm) HMBC
6 18.3 CH, 1.40 (m), 1.52 (m)’
i 343 @, 1.34 (m), 1.44 (m)"
8 40.9 C 4
9 50.4 CH 1.33 (m)*
10 37.2 C -
11 21.0 CH, 1.29 (m), 1.46 (m)"
12 257 | €H, 1.10 (m), 1.61 (m)*
13 38.1 CH 1.66 (m)"
14 42.9 C -
15 27.5 CH, 1.02 (m), 1.68 (m)"
16 35.6 CH, 1.37 (m), 1.52 (m)"
17 43.0 € -
18 48.3 CH 1.37 (m)"
19 48.0 CH 2.38 (m)" 13, 20, 21, 29, 30
20 151.0 C -
21 29.9 CH, 1.90 (m)*
22 40.0 CH, 1.19 (m), 1.40 (m)"*
23 28.0 CH, 0.86 (s) 4,5,24
24 16.2 CH, 0.81 (s) 3,4,5,23
25 16.7 CH, 0.86 (s) 1,5,9,10
26 16.0 CH, 1.03 (s) 7,8,9, 14
27 14.5 CH, 0.94 (s) 8,13, 14, 15
28 18.0 CH, 0.79 (s) 16, 17, 18, 22
29 109.4 CH, |4.69(d,J=2.1Hz),4.57 (m) 19, 20, 30
30 19.4 CH, 1.69 (s) 19, 20, 29
1’ 166.4 C -
2 117.4 CH 5.81 (d,J = 12.9 Hz) 17,34
3 143.5 CH 6.77 (d,J = 12.9 Hz) 1,259

L0




M1 42 (FD)

dwwmds | &, (ppm) O, (ppm) HMBC .

4’ 127.3 C -
s 112.9 CH 7.78 (d,J = 1.8 Hz) 3'.4',6,7,9
6 146.0 C -
7' 147.0 C - ‘
8’ 113.9 CH 6.87 (d, J = 8.4 Hz) 4’67
9’ 125.6 CH 7.10 (dd, J = 8.4,1.8 Hz) 3,5, 7,8

OMe | 56.0 CH, 3.91 () 6

OH - - 5.88 (5) 6,7,8

* daynsin HMQC

717 18 deya HMBC ¥0315 PTHIS
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M5197 43+ 1Wsudisudeya 'H NMR veaa1s PTHI4 uaz @15 PTHIS (CDCL)

112

@13 PTH14, O, (ppm)

@13 PTH15, O, (ppm)

Ama
1 1.63 (m)’ 1.00 (m), 1.61 (m)’
3 1.71 (m)* 1.64 (m), 1.72 (m)"
3 4.62 (dd, J = 9.0, 5.4 Hz) 4.54 (dd,J=11.1, 5.4 Hz)
5 0.86 (m)* 0.80 (m)°
6 1.42 (m), 1.57 (m)* 1.40 (m), 1.52 (m)"
7 1.43 (m)* 1.34 (m), 1.44 (m)"
9 1.33 (m)* 1.33 (m)"
11 1.16 (m) 1.29, 1.46
12 1.71 (m)* 1.10, 1.61
13 1.64 (m)* 1.66 (m)*
15 1.05 (m)* 1.02 (m), 1.68 (m)"
16 1.54 (m)* 1.37 (m), 1.52 (m)"
18 1.37 (m)* 1.37 (m)*
19 2.37 (m) 2.38 (m)
21 1.28 (m)* 1.90 (m)*
22 1.21 (m), 1.40 (m)" 1.19 (m), 1.40 (m)"*
23 0.88 (s) 0.86 (s)
24 0.89 (s) 0.81 (s)
25 0.92 (s) 0.86 (s)
26 1.04 (s) 1.03 (s)
27 0.95 (s) 0.94 (s)
28 0.79 (5) 0.79 (5)
29 4.60 (m), 4.69 (d, J= 2.1 Hz) 4.57 (m), 4.69 (d, J = 2.1 Hz)
30 1.69 (s) 1.69 (s)
i 6.29 (d,J=15.9 Hz) 5.81 (d,J=12.9 Hz)
3! 7.59 (d, J = 15.9 Hz) 6.77 (d, J = 12.9 Hz)

7.03 (d,J= 1.8 Hz)

7.78 (d, J = 1.8 Hz)
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= '
1314971 43 (s10)

AN @135 PTH14, O, (ppm) @15 PTH15, O, (ppm)
g’ 6.91 (d,J=8.1 Hz) 6.87 (d,J = 8.4 Hz)
9’ 7.07 (dd, J = 8.1, 1.8 Hz) 7.10 (dd, J = 8.4,1.8 Hz)
OMe 3.93(s) 3.91 (s)
OH 5.85(s) 5.88 (s)

&

UpYneIn HMQC

MINNi 44 nfSewisudeyn “C NMR vesas PTH14 uazans PTHIS (CDCL)

dunus a3 PTH14, &, (ppm) @13 PTHIS, &, (ppm)
1 38.5 38.5
2 23.9 23.8
3 80.9 80.7
4 38.1 37.]
5 55.5 55.5
6 18.3 18.3
7 34.3 343
8 409 409
9 50.4 50.4
10 37.2 37.9
11 21.0 21.0
12 252 25.1
13 38.1 38.]
14 42.9 : 43.0
15 27.5 27.5
16 35.6 35.6
17 3.0 423
18 483 48.3
19 48.0 28.0




M1519N 44 (99)

AU @13 PTH14, O, (ppm) 13 PTH15, O, (ppm)
20 151.0 150.9
21 29.9 29.9
22 40.0 40.0
23 28.0 28.0
24 16.2 16.2
25 16.7 16.5
26 16.0 16.0
27 14.6 14.5
28 18.0 18.0
29 109.4 109.4
30 19.3 19.4
% 167.1 166.4
24 116.3 117.4
3" 144.3 143.5
4’ 127.2 127.3
5! 109.3 112.9
6’ 146.8 146.0
7 147.8 147.0
g’ 114.7 113.9
o' 123.1 125.6

OMe 56.0 56.0
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%77 PTH16

a3 PTH16 Wuvoanila Wil (02 +15.0° (c = 0.020, CHCL) Yoya IR tag UV uraa
ueuMsganduMleuais PTHI4

foya 'H oz PC NMR vesms PTHI6 ( mswil 45 nwsznouft 49 uaw 50) uas
PTH14 Hgtuvuidondu udms PTHI6 uaasdgygruveuuiadaunan 6 doygrs (5 0.88, 0.90,
0.92, 0.99, 1.04 unz 1.71) dgyanmmfinfidunaia 28 (3H-28) gnuvuiidaudaygauny AB v
pondnauTsaousi &3.80 uaz 333 (4, J = 10.8 Hz) doya HMBC umasiiiInsaafmdn
1 betulin 91ndoyanmalnInsalntiuaznSouiousudoyaiifiswsinds Kuo eral, 1997)
WU PTHIG Ao 3 (E)-feruloylbetulin (N317 46 1Az 47) [ (2 = +16.2° (c = 0.04,
CHCL,)]

M31A 45 doya 'HNMR, "C NMR uagHMBC v83a15 PTH16 (CDC],)

dumia 9. (ppm) S, (ppm) HMBC

1 38.4 CH, 1.70 (m)’

2 23.8 CH, 171 (m)"

3 80.8 CH 4.62 (m)" 1’, 24
4 38.1 C -

5 55.4 CH 0.85 (m)"

6 18.2 CH, 1.57 (m)"

7 34.0 CH, 1.06 (m)’

8 41.0 C -




A ,
131N 45 (AD)

FnnIa O, (ppm) O, (ppm) HMBC
9 50.3 CH 1.30 (m)’
10 37.1 C -
11 20.9 CH, 1.22 (m)*
12 o5.7~{1 oI 171 (m)"*
13 373 CH 1.65 (m)"
14 42.7 C -
15 27.1 CH, 1.05 (m)"
16 29.2 CH, 1.96 (m)"
17 47.8 C -
18 48.8 CH 1.63 (m)"
19 47.8 CH 2.39 (m)* 18, 20, 21
20 150.5 C =
21 29.8 CH, 1.93 (m)"
29 34.2 CH, 1.43 (m), 1.90 (m)
23 28.0 CH, 0.89 (s) 3,4,5,24
24 16.7 CH, 0.92 (s) 3,4,5,23
25 16.2 CH, 0.88 (s) 1,5,9,10
26 16.0 CH, 1.03 (s) 7,8,9, 14
27 47 | CH, 0.99 (s) 8,13, 14,15
28 60.6 CH, 3.34 (d,J=10.5 Hz), 16, 22

3.80 (d,J = 10.5 Hz)

29 109.7 | CH, 4.59 (m), 4.68 (d,J= 1.8 Hz) 19, 20, 30
30 19.1 CH, 1.71 (s) 19, 20, 29
I 167.1 C -
3" 116.3 CH 6.28 (d, J= 15.9 Hz) F 4
3! 144.3 CH 7.59 (d, J = 15.9 Hz) 1',2",4", 5", 9
4’ 127.2 C -
5’ 1093 | CH 7.03(d,J=1.5 Hz) 3 -9 0
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M319N 45 (710)

dumua O, (ppm) 0, (ppm) . HMBC
6' 146.8 C -
7' 147.8 C -
g 1147 | CH 6.91(d, J= 8.1 Hz) 4 6
9’ 1230 | cH 7.07 (dd, J = 8.1, 1.5 Hz) _ 3,57
OMe 56.0 CH, 3.85 (s) ' 6
OH - - 5.89 (brs) 7’8

a ¥
doyneIn HMQC

1% 19 doya HMBC w0415 PTHI16



maefi 46 wWisuifoudoya 'HNMR v03t15 3 B(E)-feruloylbetulin

@15 PTHI14 ages PTH16 (CDCl,)

@i | 33 (E)-feruloylbetulin, | @15 PTH14, O, (ppm) | 13 PTH16, O, (ppm)
5]1 (ppm)
3 4.61 (m) 4.62 (dd, J= 9.0, 5.4 Hz) 4.62 (m)
19 2.37 (m) 2.37 (m) 2.39 (m)
23 0.86 (s) 0.88 (s) 0.90 (s)
24 1.01 (s) 0.89 (s) 0.88 (s)
25 0.85 (s) 0.92 (s) 0.92 (s)
26 0.87 (s) 1.04 (s) 1.04 (s)
iy 0.97 (s) 0.95 (s) 0.99 (s)
2z 3.31 (d, J=10.7 Hz), 0.79 (s) 3.33 (d, J = 10.5 Hz),
3.78 (d, J=10.7 Hz) 3.80 (d, J=10.5 Hz)
29 4.57 (d, J=2.0 Hz), 4.60 (m), 4.59 (m),
4.67 (d,J=12.0 Hz) 4.69 (d, J=2.1 Hz) 4.68 (d,J=1.8 Hz)

30 1.67 (s) 1.69 (s) 1.71 (s)
9f 6.26 (d, J = 16.0 Hz) 6.29 (d, J=15.9 Hz) 6.28 (d, J=15.9 Hz)
3’ 7.56 (d, J=16.0 Hz) 7.59 (d, J = 15.9 Hz) 7.59 (d, J=15.9 Hz)
5/ 7.01 (d,J=1.6 Hz) 7.03 (d,J= 1.8 Hz) 7.03 (d, J=1.5 Hz)
g’ 6.88 (d,J= 8.2 Hz) 6.91 (d,J = 8.1 Hz) 6.91 (d,J= 8.1 Hz)
9’ 7.04 (dd, J=8.2,1.6Hz) | 7.07 (dd,J=8.1,1.8 Hz) | 7.07 (dd,J=8.1, 1.5 Hz)

OMe 391 () 3.93 (s) 3.85 ()

OH - 5.85 (s) 3.89 (br s)
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m3nn 47 Wioudvudoya C NMR wea1s 3(E)-feruloylbetulin

®15 PTH14 1oz PTH16 (CDCIL,)

@ | 3 B (E)-feruloylbetulin, o5 PTH14, @15 PTH16,
5c (ppm) 5:; (ppm) 5c (ppm)
1 38.4 38.5 38.4
2 23.7 23.9 23.8
3 80.8 80.9 80.8
4 38.1 38.1 28.1
5 55.4 55.5 55.4
6 18.2 18.3 18.2
7 34.0 34.3 34.0
8 40.9 40.9 41.0
9 50.3 50.4 50.3
10 37.1 37.2 37.1
11 20.9 21.0 20.9
12 25.2 25.2 25.2
13 373 38.1 37.3
14 42.7 429 42.7
15 27.0 27.5 27.1
16 29.2 35.6 29.2
17 47.8 43.0 47.8
18 48.7 48.3 48.8
19 47.8 48.0 47.8
20 150.5 151.0 150.5
21 29.7 29.9 29.8
2 342 40.0 34.2
23 28.0 28.0 28.0
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19190 47 (79)

dwnue | 3 (E)-feruloylbetulin, @15 PTHI14, @15 PTH16,
O, (ppm) O, (ppm) O (ppm)

24 16.0 16.2 16.7
25 16.2 16.7 16.2
26 16.6 16.0 16.0
27 14.7 14.6 14.7
28 60.7 18.0 60.6
29 109.7 109.4 109.7
30 19.1 19.3 19.1
i 167.1 167.1 167.1
o 114.6 116.3 116.3
3 144.3 144.3 144.3
4! 127.1 1292 127.2
5’ 109.2 109.3 109.3
6' 146.7 146.8 146.8
7 147.8 147.8 147.8
g’ 116.2 114.7 114.7
9 123.0 123.1 123.0

OMe 56.0 56.0 56.0
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137 PTH17

13 PTH17 Huvsudafivn figanasuiman 147-149°C, [0L] 2 : +10.6° (c = 0.047,
CHc) Yoya IR uanunumsganiuveanylaasenda (3413 cm™) Aeugnmemmed
(1671 em™) Az AUBEH (1616 cm™) doya UV inilowss PTH14

#oya 'H uaz °C NMR vesm13 PTH17 (m131sit 48 mmlsznouit 51 uoz 52) ado
PTH14 ii¥ounnsied lwves Tamdnamend Tusaoufi 53.39 GH, 5, OMe-6") fuduTnseadn
&rudoyn HMBC (31 20 a15197 48) ThoH-8" [56.87 (d, J = 8.1 Hz)} uarasnawduiusiu c-
4’ (5127.4), c-6' (5144.0), C-7' (0147.0) uns -9’ (9 122.3) nndeyyannanInsaIntuns
msfouifsusudoyaiiimsnenuud (Alvarenga et al., 2000) @13 PTH17 flo 33E)-

P o
caffeoyllupeol (M5 1N 49 oz 50} [ [QL] , = +12.5 (¢ = 0.60, CHCL,)]



M31971 48 Foya 'H NMR, “C NMR uaz HMBC 48915 PTH17 (CDCI,)

122

A O (ppm) J, (ppm) HMBC
1 38.4 CH, 1.63 (m), 1.68 (m) °
2 23.8 CH, 1.69 (m), 1.74 (m)"
3 8L.5 CH 4.60 (m)* 1'.2,4,23,24
4 38.1 C -
5 55.4 CH 0.84 (m)"
6 18.2 CH, 1.42 (m), 1.54 (m)’
7 34.2 CH, 1.42 (m)"
8 40.9 C -
9 50.4 CH 1.30 (m)°
10 37.1 C -
11 2S5 CH, 1.21 (m), 1.46 (m)*
12 25:1 CH, 1.16 (m)*
13 38.1 CH 1.74 (m)"
14 42.9 G -
15 21.0 CH, 1.92 (m)"
16 35.6 CH, 1.53 (m)"
17 43.0 C -
18 48.3 CH 1.38 (m)”
19 48.0 CH 2.38 (dr, J=11.1,5.7 Hz) 13, 18, 20, 21, 29, 30
20 1516 C -
21 29.9 CH, 1.93 (m)”
22 40.0 CH, 1.20 (m), 1.40 (m)"
23 28.0 CH, 0.88 (s) 3,4,5,24
24 16.7 CH, 0.91 () 3,4,5,23
25 16.2 CH, 0.88 (s) 1,5,9,10




A13199 48 (D)

123

fumug J. (ppm) S, (ppm) HMBC
26 16.0 CH, 1.04 (s) 7,8,9, 14
27 14.6 CH, 0.95(s) 8, 13, 14, 15
28 18.0 CH, 0.79 (s) 16,17, 18,22
29 109.4 CH, 4.57 (m), 4.69 (d, J = 2.4 Hz) 19, 20, 30
30 19.3. CH, 1.69 (s) 19, 20, 29
1 168.0 C - -
2! 116.0 CH 6.26 (d,J = 15.9 Hz) 1',3", 4
3 144.9 CH 7.56 (d, J=15.9 Hz) 1'.2' 4’ 5" o
4' 127.4 C - ;
s’ 114.4 CH 7.11 (d,J= 1.8 Hz) 3. 4" 6,79
6 144.0 C - -
7’ 146.6 C - -
g’ 115.4 CH 6.87(d,J=8.1 Hz) 47,9
9’ 122.3 CH 6.99 (dd,J=8.1, 1.8 Hz) 3’ s’

a
doynein HMQC

U 20 doya HMBC vosa1s PTH17



a1aan 49 wWsuifivudeyn 'H NMR ves 3 B{E)-caffeoyllupeol @15 PTH14

wazas PTH17 (CDCL)

dwmia | 3(E)-caffeoyllupeol, @13 PTH14, #15 PTH17,
8, (ppm) J, ppm) J, (ppm)
3 4.60 (2) 4.62 (dd,J=9.0,5.4 Hz) 4.60 (m)
19 2.38 (m) 2.37 (m) 238 (dr, J=11.1,5.7 Hz)
23 0.89 (s) 0.88 () 0.88 (5)
24 0.91 () 0.89 (s) 0.91 (s)
25 0.89 (s) 0.92 () 0.88 (s5)
26 1.04 (s) 1.04 (s) 1.04 (s)
27 0.96 (5) 0.95 (5) 0.95 (s)
28 0.79 () 0.79 () 0.79 (s)
29 4.58 (brs) 4.60 (m), 4.57 (m),
4.70 (br 5) 4.69 (d,J=2.1 Hz) 4.69 (d,J=2.4 Hz)
30 1.69 (5) 1.69(s) 1.69 (s)
2 6.26 (d) 6.29 (d, J=15.9 Hz) 6.26 (d, J=15.9 Hz)
3’ 7.56 (d) 7.59 (d, J=15.9 Hz) 7.56 (d,J=15.9 Hz)
s’ 7.12 (s) 7.03 (d,J= 1.8 Hz) 7.11(d, /= 1.8 Hz)
g 6.87 (d) 6.91 (d,:]= 8.1 Hz) 6.87 (d,J = 8.1 Hz)
9' 7.00 (d) 7.07 6.99
(dd,J = 8.1, 1.8 Hz) (dd,J=8.1, 1.8 Hz)
OMe - 3.93 () -
OH - 5.85(s) -
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M31N 50 Wisudivudoya "C NMR ves 33(E)-caffeoyllupeel @15 PTH14

wazw1s PTH17 (CDCl,)

Aumua | 35-(E)-caffeoyllupeol, ®15 PTH14, #15 PTH17,
O (ppm) O (ppm) & (ppm)
1 38.4 38.5 38.4
2 23.8 23.9 23.8
3 81.2 80.9 81.5
4 38.0 381 38.1
5 55.4 55.5 55.4
6 18.2 18.3 18.2
7 34.2 343 34.2
8 40.9 40.9 40.9
9 50.3 50.4 50.4
10 37.1 37.2 37.1
1 27.4 21.0 27.5
12 25.1 25.2 25.1
13 38.0 38.1 38.1
14 42.8 42.9 42.9
is 20.9 27.5 21.0
16 35.6 35.6 35.6
17 43.0 43.0 43.0
18 48.3 48.3 48.3
19 48.0 48.0 48.0
20 150.9 151.0 151.0
21 29.8 29.9 29.9
22 40.4 40.0 40.0
23 28.0 28.0 28.0
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A1519% 50 (919)

funuy | 3 (E)-caffeoyllupeol, @13 PTH14, 15 PTH17,
O, (ppm) O, (ppm) O, (ppm)
24 16.6 16.2 16.7
25 16.2 16.7 16.2
26 16.0 16.0 16.0
27 14.5 14.6 14.6
28 18.0 18.0 18.0
29 109.3 109.4 109.4
30 19.3 19.3 19.3
1’ 167.5 167.1 168.0
2’ 116.3 116.3 116.0
3 144.4 1443 144.9
4' 127.6 127.2 127.4
5' 115.4 109.3 114.4
6 143.8 146.8 144.0
7’ 146.2 147.8 146.6
8’ 1143 114.7 115.4
o 122.3 123.1 122.3
OMe - 56.0 -
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@13 PTH18 1oz PTH19

PTHI18 FTH19

s PTH18 ung PTH19 uonldifhuvesnandvn deliawisononoonvinduldduis
TasuiInas® lesoniin R, oidu voawaii 1 @129/ vanillin-sulfuric acid feya IR
uaAuInUMIgANauYeInY lansenda (3414 cm’) uazmyimivaiia (1680 cm™) Yoy 'H NMR
@ miszneufi 53) uansdganuvesledilinTusreufhumiwian 2 Foynudf §5.24 (1H, J =
3.6 Hz) Az 5.28 (1H, J = 3.6 Hz), doyapmveseenduimi lsaeui $3.20 (21, dd, J = 8.7, 6.9
Hz) uozwsImiTusaouil & 2.83 (1 H, 44,/ - 13.8, 3.6 Hz) Yoyn “C NMR uanadayginives
miuendamiuou 2 dygin A 1811 unz 180.9 dyguvesledflinaiuou 2 dygrails
122.4 102 125.2 Uz Ay iaivesniomasnnimiueud O 1383 uaz 144.0 Yoya 'H NMR uag
C NMR aonndaaiudeyafifls wauiudanes oleanolic 1182 ursolic acid §atiumInd1 mspant

719 oleanolic 1A% ursolic acid {Seebacher et al., 2003)
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o137 PTH20 uae PTH21

PTH20

Y,
% RN

HO

PTH21

uona1s PTH20 waz PTH21 ldiluveswaudund doya IR uaawuoumMIganauved
wyflonsendad 3425 cm” wozusdi 1642 cm” Youa 'H NMR (nmiszneuii 54) uaag
duannvevendumiTsaeuit 83.57-3.47 (m), TeaiinTusnou 3 dyanai & 5.36-5.34
(1H, d, J = 5.1 Hz), 5.16 (1H, dd, J = 15.1, 8.4 Hz) and 5.01 (1H, dd, J = 15.1, 8.4 Hz) Yoy 'H
NMR @onndoefudoyaiifisionuudavos Ssitosterol 1o stigmasterol (Cheenpracha, 2004)

QU

#9115 PTH20 1ag PTH21 Ao ﬂ-sitosterol LY stigmasterol
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117 PTM1

a3 PTM1 ihuveaudefenn Widiasdunsnade vanillin-sulfuric Joya IR adwans
prH3 hifinsnuganaoummar wazmanl$AnTuadu desnnmsiviinadesunsaaiwin

feyn 'Huoy ° C NMR vo9m1s PTM1 (M3 51 nmilsznewdt 55 uaz 56) adhu
Joynvesds PTH3 uazPTH? ud PTM1 uaasdunauiludunanvesmjmsiaiios s mi &
0.76, 0.82, 0.97, 0.98 uaz 1.02 FyanaveaTediin 2 TlsnoudiareTdves 2820 Usingdt
5495 (br d,J = 2.1 Hz) ias 491 (m) Faiuenummdn1uos PTH3 (54.68 and 4.58) uone1min
NUFYY IWULUY AB uaqaanc‘ﬁmﬁﬁu'lﬂmauﬂﬂngﬁ 03.30 uae 3.80 (d, J = 11.4 Hz, 2H-28)
uazFygandluFanaafindieh 54.12 @H, brs, 2H-30) dexa HMBC (g 21 mandi s1)
uaasvonduiau e 2H-30 uapanmdUWUTAY C-20 (5152.0) iaz C-29 (5107.2)
Uae 2H-28 uarAInMUFNRUTN C-16 (529.2) naz C-22 (033.8) nindeyanannInsaInd
nazfSouiuiufiinonuuds (Gonzalez eral, 1992) 135 PTMI fie 3 /3, 28, 30-lup-20(29)-

ene-triol (3199 54 1AL 55)



M15199 51 Jaya 'HNMR , "C NMR uaz HMBC 9413 PTM1 (CDCI,)

A O. (ppm) 0, (ppm) HMBC
= 38.7 CH,
2 27.4 CH,
3 80.0 CH 3.18 (dd, J = 10.8, 5.1 Hz) 24
4 38.9 C '
5 55.3 CH 0.68 ()
6 18.3 CH,
7 34.3 CH,
8 40.9 o
9 50.4 CH
10 37:2 C
11 21.9 CH,
12 26.8 CH,
13 ) CH
14 42.7 &
15 27.0 CH,
16 29.2 CH,
17 47.8 C
18 49.5 CH
19 43.5 CH 2.30 (m) 18, 20, 29, 30
20 152.0 C
21 31.6 CH,
22 33.8 CH2
23 28.0 CH, 0.97 (s) 3,4,5,24
24 15.4 CH, 0.76 (5) 3,4,5,23
25 16.1 CH, 0.82 (5) 1,5,9,10
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P '
M1319N 51 (M0)

AN O, (ppm) O, (ppm) HMBC
26 16.0 CH, 102 (s) 7,8,9, 14
27 148 | CH, 0.98 (s) 8,13, 14, 15
28 60.3 CH, 1330(d, /= 11.4 H), 16,22

3.80 (d,J = 11.4 Hz)
29 1022 | CH, 4.95 (m), 4.91 (br 5) 19, 20, 30
30 65.1 CH, 4.12 (br s) 20,29
HO

3U% 21 Yoya HMBC veamIs PTMI
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ms1n 52 Wivuieudeyn 'H NMR ¥94es PTH3 @15 PTH7 uazes PTMI (CDCI)

fumda | @15 PTH3, 8, (ppm) | @13 PTH7, O, (ppm) | @135 PTMI, O, (ppm)
3 3.19 (dd, J=10.8, 5.1 Hz) |3.19 (dd, J = 10.8,5.1 Hz)| 3.18 (dd, J = 10.8,5.1 Hz)
5 0.68 (m) 0.68 (m) 0.68 (m)
19 2.38 (m) 2.28 (m) 2.30 (m)
23 0.97 (s) 0.97 (s) 0.97 (s)
24 0.76 (s) 0.76 (s) 0.76 (s)
25 0.82 (s) 0.83 (s) 0.82 (s)
26 1.02 (s) 1.03 (s) 1.02 (s)
27 0.98 (s) 0.94 (5) 0.98 (s)
28 3.33 (d, J = 10.8 Hz), 0.78 (5) 3.30 (d,J = 11.4 Hz),
3.80 (dd, J=10.8, 1.5 Hz) 3.80 (d,J = 11.4 Hz)
29 4.58 (m), 4.90 (brs), 4.91 (br s),
4.68 (d,J=2.1 Hz) 4.93 (brs) 4.95(d,J =12 Hz)
30 1.68 (s) 4.09 (d,J=15.3 Hz), 4.12 (br s)
4.14 (d,J=15.3 Hz)

Mm99 53 Ssuiisudeya “C NMR ¥e9es PTH3 @13 PTH7 iag @15 PTMI (CDCIy)

fmmda | @15 PTH3, O, (ppm) | @13 PTH7, 0. (ppm) @135 PTM1, O, (ppm)
1 38.7 38.7 38.7
2 27.4 27.4 27.4
3 79.0 79.0 80.0
4 38.9 38.9 38.9
5 55.3 55.3 55.3
6 18.3 18.3 18.3
7 34.2 34.3 34.3
8 40.9 40.9 40.9




& .
MN1319N 53 (99)

13 PTMI, O, (ppm)

gumsia | s pTH3, O, (ppm) 13 ?TH?, O, (ppm)
9 50.4 50.4 50.4
10 37.2 37.2 37.2
11 20.8 21.1 21.9
12 25.2 26.7 26.8
13 37.3 38.0 37.2
14 42.7 4238 42.7
15 27.0 27.4 27.0
16 29.2 35.5 29.2
17 475 43.0 47.8
18 48.8 48.9 49.5
19 47.5 43.8 43.5
20 150.5 154.8 152.0
21 29.8 31.8 31.6
22 34,0 39.9 33.8
23 28.0 28.0 28.0
24 15.4 15.4 15.4
25 16.1 16.1 16.1
26 16.0 16.0 16.0
27 14.8 14.5 14.8
28 60.6 17.7 60.3
29 109.7 106.8 107.2
30 19.1 65.0 65.1
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7199 54 nSoudivudoya 'H NMR w0315 33, 28, 30-lup-20(29)-ene-triol LA ®15 PTMI

- (CDCLY
N 33, 28, 30-lup-20(29)-ene-triol, ' o5 PTM1,
é;. (ppm) (5:, (ppm)
3 3.15,3.21 (dd, J = 109, 5.6 Hz) 3.18 (dd, J = 10.8, 5.1 Hz)
23 0.96 (5) 0.97 (s)
24 0.75 (s) 0.76 (s)
25 0.81(s) 0.82 (s)
26 1.01 (s) 1.02 (s)
27 0.97 (s) 0.98 (s)
28 3.31(d,J=10.6 Hz), 330(d,J/=11.4 Hz),
3.79(d, J = 10.6 Hz) 3.80 (d,J = 11.4 Hz)
29 4.89 (s), 4.91 (brs),
4.94(s) 4.95 (d,J=12 Hz)
30 4.12 (s) 4.12 {brs)

ms1n 55 Wisuidvudeya “C NMR voas 343, 28, 30-lup-20(29)-ene-triol (CD,0D)

uaga1s PTM1 ( CDCL,)

AU 33, 28, 30-lup-20(29)-ene-triol, @15 PTMI,
O. (ppm) O (ppm)

1 38.2 38.7

2 30.6 27.4

3 823 80.0

4 , 40.9 389

5 59.5 55.3

6 22.0 18.3

7 375 34.3




c;, '
MINN55 (AD)

135

AR 33,28, 30-lup-20(29)-ene-triol, a3 PTMI,
O (ppm) O, (ppm)
8 42.7 40.9
9 54.5 50.4
10 3222 372
1 24.7 21.9
12 30.8 26.8
13 413 37.2
14 44.8 427
15 33.0 27.0
16 38.0 29.2
17 46.4 47.8
18 53.3 49.5
19 474 43.5
20 150.7 152.0
21 35.4 316
2 33.1 33.8
23 31.2 28.0
24 19.3 15.4
25 18.6 16.1
26 19.2 16.0
27 17.8 14.8
28 62.9 60.3
29 109.8 107.2
30 67.8 65.1
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w3 PTM2

a1s PTM2 dhuveaniialifid (002 : +36.6 °(c = 0.041, CHCL) Y8y UV (A, 235 nm)
wag IR (V... 1660 em’) uarauouganivves o, Bunsaturated ketone (milsznoufl 57)

foya °C NMR (152 56 nmlszneud 59) uama 13 dygaives 13 miveu ey
feyaves DEPT 90° unz DEPT 135° $uun'Idifiu 4 witn (5189, 229, 23.8 and 24.1) 1 Wiy
(549.7), 4 w'lmi (568.0, 126.9, 129.0 udg 135.8), 3 Aremniud (41.2, 79.1, 162.6) uae 1

Adveila asuou (5197.9)

Y932 'H NMR (MMUsEABUR 58 A1519ft 56) iarAIF YR IRLYE4 nor-sesquiterpenoids 1111
e IuYsuNnn 4 mj O 1.01 (s), 1.08 (s), 1.31 {d, J = 6.6 Hz) uag 1.90 (d, /= 1.2 Hz) GOTAL
voeToaRinu imilsneu 2 #nlning? 05.85 (1H, dd, J = 15.6, 0.6 Hz, H-7) uaz 55.78 (14,
dd, J = 15.6, 5.1 Hz, H-8) masiimsgaiuuaasiniusegiaduuumsmd AN fasng
gygaoun Imilsaouil 5591 (¢, J = 1.2 Hz, H-4) uazﬁmtmmvmaan%m'lmﬁﬂmauﬁ
O 4.42 (1H, gn, J = 6.6 Hz, H-9) faygaiuuy AB mmmﬁﬁuwmauﬂﬂngﬁ 0246 (d, J =
17.1 Hz, H-2a) and 2.25 (1H, 4, J = 17.1 Hz, H-2b) 9030 HMBC (3f 56 U7 22) Budu
Aumuadyy iy AB voauian Tlsaoufidumia c-2 Taodyaiaves 202 (8 2.46 uaz
2.25) yamannFUNUTAY C-1 (8 41.2), €3 (5 197.9), C-4 (0 126.9), C-6 (O 79.1), C-11 (&
229) oz c-12 (S 24.1) hildnwiallsaoudt & 1.90 (GH-13) uaAmNUEINTIY C-4 (O
126.9), C-5 (O 162.6) tag C-6 (O 79.1) UAAIIWUTEHDYIEN NI C-4 AT C-5 oAy
wuimswdleananTsaon H-8 wanwmnuduRusiu C-6 (8 79.1), C-7 (& 129.0) and C-9 (O
68.0) mn%’egamqmﬂnT‘nsﬁiﬂﬂttaztﬂ?untﬁuuﬁu{ﬂgaﬁﬁ5w~11uu?’1’1 (Kisiel ef al., 2004) o3

PTM2 18 blumenol A (13139 57 uaz 58) [ (L1 = +41.0° (c = 0.01, CHCL,)]



19 22 doya HMBC v s PTM2

doya 'H NMR, "C NMR 1tag HMBC w99¢13 PTM2 (CDCI,)

ﬂ'l‘I'N‘l‘f% 56

dumia (5:_. (ppm) (5;, (ppm) HMBC
1 41,2 C -
2 49.7 CH, 2.25,2.46 (eachd,/=17.1Hz) | 1,3,4,6,11,12
3 197.9 C - -
4 126.9 CH 5.91 (m) 2,6,13
5 162.6 C - -
6 79.1 C - -
7 129.0 CH 5.78 (dd, J = 15.6, 0.6 Hz) 6,8,9
8 135.8 CH 5.85(dd, J=15.6, 5.1 Hz) 5,6,7,9
9 68.0 CH 4.42 (gn, J= 6.6 Hz) 7,8, 10
10 23.8 CH, 1.31 (d,J = 6.6 Hz) 8,9
11 22.9 CH, 1.08 (s) 1,2,6,12
12 24.1 CH, 1.01 (s) 1,2,3,6,11
13 18.9 CH, 1.90 (d,J= 1.2 Hz) 4,5,6

M35199 57 nfSouisudygn 'H NMR ¥89 Blumenol A 19g @135 PTM2 ( CDCI,)

AN Blumenol A, é;, (ppm) My PTM2, é:, (ppm)
2a 2.25(d,J=16.8 Hz) 2.25(d,J=17.1,1.2 Hz),
2b 2.45(d,J=16.8 Hz) 246 (d,J=17.1 Hz)

4 5.91 (brs) 5.91 (m)
7 5.79 (d,/=15.7 Hz) 5.78 {dd,J = 15.6, 0.6 Hz)
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MIN 57 (#D)

R RITY Blumenol A,é; (ppm) 15 PTM2, 5" (ppm)
8 5.87 (dd,J = 15.7, 5.1Hz) 5.85(dd, J=15.6,5.1 Hz)
9 4.42 (m) 4.42 (gn, J= 6.6 Hz)
10 1.30 (d, /= 6.3 Hz) 1.31(d, J= 6.6 Hz)
11 1.02 (s} 1.08 (s)
12 1.i1 (s) 1.01 (s)
13 1.90 (brs) 1.90 (4, J=1.2 Hz)

a5 58  wivuifvudeya "C NMR veda15 Blumenol A liag o113 PTM2 (CDCI,)

fuia Blumenol A, O, (ppm) 13 PTM2, O, (ppm)
1 41.1 41.2
2 49.7 49.7
3 197.9 197.9
4 127.0 126.9
5 162.6 162.6
6 79.1 79.1
7 135.7 129.0
8 129.0 135.8
9 68.1 68.0
10 23.8 23.8
11 22.9 229
12 24.0 24.1
13 18.9 18.9
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13 PTM3

13 PTM3 uveanidalifld [0 2 +125.0° (c = 0.032, CHCL) doya UV uay IR adw

"I PTM2
¥ 1 13 < o ] 1
Yoya Huar "CNMR (ﬂ‘l“l]'.i:ﬂt)'l]ﬂ 63 LT 64 M171IN 59) ﬂﬁ'!ﬂﬂ'l'.l’ PTM2 ULl

Foygruvessendm ImiTusnouiinulues PrM2 # $4.42 (1Hqn, J= 6.6 Hz, H-9) unz
dyenuimianuos 3H-10 75131 gunuidasdygsvesezifiaTusaeudl 5224 GH, 5)
fududygmves Tsasuuazaveudiedoyn HMQC uas HMBC oyn HMBC (3 23
a13199 59) termaTuTia TUsneu (3H-10) uananuRWUS AU C-7 (5143.9), C-8 (5129.4)
uaz c-9 (5197.0) mindoyannmln InsaTniluaznFouidousudeyaiifimssomuda
(Gonzalez et al., 1994) PTM3 Ao dehydrovomifoliol (mi‘N'ﬁ 60 uaz 61) [[CL] f; = +134.4°

(¢ =0.11, CHCL)]

AINN 59 doyn 'HNMR, "C NMR uaz HMBC v09e13 PTM3 (CDCL,)

Amnia . (ppm) S, (ppm) HMBC
1 40.1 C
2 48.6 CH, 2.44 (d, J=17.7 Hz) 1,3,4,6,11,12

2.27(d,J=17.7 Hz)

3 197.0° C -

4 126.8 CH 5.89 (br s) 13

5 159.1 C -

6 79.0 C -

7 143.9 CH 6.76 (d,J=15.9 Hz) 6,9
8 129.4 CH 6.40 (d, J= 15.9 Hz) 6,7,9

9 197.0° C -




= 1
NTI1N 59 (RD)

A Jc (ppm) (5‘" (ppm) HMBC
10 27.4 CH, 2.24 (s) 7,8,9
11 233 CH, 0.96 (s) 1,2,6,12
12 21.9 CH, 1.04 (s) 1,2,6,11
13 17.6 CH, 1.82(d, J= 1.5 Hz) 4,5,6,7

C &
veyauen HMBC

1199 60 t3ouifivudoya 'H NMR 984 dehydrovomifoliol @15PTM2 uaz PTM3 (CDCI,)

71l7 23 Yoya HMBC ¥99m13 PTM3

AMNHA dehydrovomifoliol, #15 PTM2, #7135 PTM3,
0, (ppm) 0, (ppm) O, (ppm)
2 233(d,J=172Hz), |225(dd, J=171,12Hz), | 2.27(d,J=177Haz),
2.49 (d,J = 17.2 Hz) 2.46 (d,J = 17.1 Hz) 2.44(d,J=17.7 Hz)
4 5.95 (-like) 5.91 (¢, J=1.2 Hz) 5.89 (brs)
7 6.82(d,J=15.7Hz) | 578 (dd,J=15.6,0.6Hz) | 6.76(d,J=15.9 Hz)
8 6.45(d, J=15.7Hz) | 5.85(dd,J=15.6,51Hz) | 6.40(d,J=15.9 Hz)
9 . 4.42 (d1,J=11.7, 6 Hz) -
10 2.30 (s) 1.31(d, J = 6.6 Hz) 2.24 (s)
11 1.10 (s) 1.08 (s) 0.96 (s)
12 1.02 (s) 1.01 (s) 1.04 (s)
13 1.88 (d,J = 1.4 Hz) 1.90 (d, J = 1.2 Hz) 1.82 (d,J= 1.5 Hz)
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13199 61 nSuuifivudoya "C NMR 9949 blumenol A @13 PTM2 ttaz PTM3 ( CDC,)

ANHY | Dehydrovomifoliol, #15 PTM2, 715 PTM3,
O, (ppm) 0, (ppm) O, (ppm)

1 41.4 41.2 40.1

2 49.6 49.7 48.6
3 197.2 197.9 197.0
4 127.9 126.9 126.8
5 160.1 162.6 159.1
6 79.3 79.1 79.0

7 144.9 129.0 143.9
8 130.4 135.8 129.4
9 196.8 68.0 197.0
10 28.4 23.8 27.4
11 243 22.9 23.3

12 22.9 24.1 21.9
13 18.6 18.9 17.6
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™13 PTM4

lad st

a5 PTM4 iumnsnila Tfld [0 2+ 34.5° (¢ = 0.220, MeOH) Joya IR HAAIMAY

aanaufiveanyleasendadi 3401 cm’ unzasunauozIswAnd 1612, 1500 cm” naugaAnaY

¥93 UV milnady Usingh 236 and 280 nm (nmlsznoudi 63)

Jouyn " NMR (misznoudi 67 maneit 63) uama 19 Fyaves 22 miveu e
Foyavss DEPT 90° uag DEPT 135° syywilavesmivowdu 4 uMBNFMSUDU (O 56.1, 56.4,
56.4 and 59.5), 3 RAU MUY (533.5, 64.0 and 66.8 ) 6 wlmimSueu (5404, 43.1, 4935,
105.4, 105.4 Llog 105.9) uaz 9 ABmesHIIAS VO (& 125.2, 128.6, 133.0, 137.0, 138.3, 145.5,
146.0, 146.8 and 146.8)

Joyn 'H, "C NMR uaz DEPT ¥8ams PTM4 sz iulludygaves aryl-tetralin type
lignan (135797 63 )

Joyn 'H NMR (mwilszneuti 66 misiei 63) urmadygnnveanylensenda 2 wy id
5.37 U@ 5.40 (each 1H, s, -OH) %aﬁmmmﬁaﬁmﬁynw'lﬂsfiamhﬁu D,0 WUdY 4 Funon
vosoz TswAnimmend 4 nyfl §3.30, 3.80, 3.80 uag 3.89 dyanaiveses Tswinu ImiTisaeu 2
§2sng# 56.35 (2H, s, H-2 and H-6) uazez smdn Tl Tusaewusn 1 fusingit 8645 (1m,
s, H-2") uafmﬂﬁuﬁawuﬁ"ﬁyiymwmaﬂ%mﬁﬁuTﬂmauﬁ 03.58, 3.82 (2H, m, 2H-9) uaz 3.64
(1H) uaz 3.78 (1H) Fuiiudyanuves 209" seydumisdyaaues c uaz 'HNMR Taold
Joyatlsznouain 'H-'H COSY (wils=nBu 69) NOESY (15197 62) uay HMBC (113137
63) 9ndeya HMBC wlmililsaoufi §4.02 (H-7) uarmsnrmduRuify c-1 (5138.3), c2(8
105.4), C-6 (0 105.4), C-8 (& 49.5), C-1' (5 128.6), C-6' (& 125.2) uaz C-8' (O 40.4) Budu

gumianiauTsaen 20-9 uaz 209" dwdeya cosy 14doya NOESY szymaei leiniives



143

PTM4 TauTisaoun-7 (§4.02), namannuduiuiny H-8"(51.75) ualumindyons H-8 (8
1.93) uAAII H-7 az H-8" agdmifeddiu uanganazdudy H-8 andeyanemdnIniaind
naznfSouiousudeyaiiliswamnds (Zhang et al., 1999) 915 PTM4 9 lyoniresinol (A15137

64 az 65) [ [AL] Y =+ 68.0° (¢ = 0.10, MeOH)]

@13197 62 Yoy NOESY 183015 PTMA4

d,.(ppm) LRI NUFURUT AU 5,, (ppm)
H-Z OMe-3, H-8
H-6 H-7, OMe-5, OMe-5’
H-7 H-2, H-6, H-8', H-9'
H-8 H-9', H-2
H-8' H-7',H-9’
H-2' H-7', OMe-3'

Mafi 63 Foya 'HNMR, °C NMR uaz HMBC 1938135 PTM4 (CDCL,)

MMM O, (ppm) J, (ppm) HMBC
1 138.3 C -
2 105.4 CH 6.35(s) 1,3,4,6,7
3 146.8 C -
4 133.0 C -
5 146.8 C -
6 105.4 CH 6.35 (s) 1,2,4,5,7
7 43.1 CH 4.02 (d,J=7.8 Hz) 1,2,6,89.1,5 .68
8 49.5 CH 1.93 (m)
64.0 CH, 3.58 (m)’, 3.82 (m)" g’ 7
11| 1286 C -
2! 105.9 CH 6.45 (s) 346 7




M3190 63 (#19)

AWMU O (ppm) O, (ppm) HMBC

3/ 146.0 C -

4! 137.0 C -

5’ 145.5 C -

6 125.2 C -

7' 33.5 CH, 2.68 (dd, J = 15.3, 11.4 Hz) 8,126, 8.9

2.59 (dd, J = 15.3, 4.5 Hz)

g’ 40.4 CH | O L75(m) -

9’ 66.8 CH, 3.64 (m)", 3.78 (m)* 8,7
OMe-3 56.4 CH, 3.80 (s) 3
OMe-5 56.4 CH, 3.80 () 5
OMe-3' | S6.1 CH3 3.89 (5) 3’
OMe-5' | 595 CH, 3.30 (s) 5!

OH-4 - - 5.40 (s) 3,4,5
OH-4’ - - 5.37(s) 3,45

* doyndein umQC

j1 24 uanadoyn HMBC woam’s PTM4




M3197 64 1fSvuiivudoya 'H NMR 984 lyoniresinol kAL 915 PTMA4

145

ANINUI lyoniresinol, é; (ppm) 13 PTMA4, (5:; (ppm)
( acetone-d,) (CDClp
2 6.29 () 6.35 ()
6 6.29 (s) 6.35 ()
7 423 (d,J=5.8Hz) 4.02 (d,J=7.8 Hz)
8 1.86 (m) 1.93 (m)
9 3.26 (m) 3.80 (m)
2’ 6.54 (5) 6.45 (s)
7' 2.38 (dd, J = 14.0, 11.8 Hz), 2.59 (dd,J=15.3,4.5 Hz),
2.58 (dd, J = 14.8, 4.6 Hz) 2.68 (dd, J=15.3, 11.4 Hz)
g 1.44 (m) 1.75 (m)
9 3.45 (m), 3.58 (dd, J=11.4, 6.6 Hz),
3.85 (m) 3.64 (dd,J=11.4, 6.6 Hz)
OMe-3 3.64 (s) 3.80 (s)
OMe-5 3.64 (s) 3.80 (s)
OMe-3’ 3.77(s) 3.89 (s)
" OMe-5’ 3.35 (5) 3.30 (s)
OH-4 7.39 (5) 5.40 (s)
OH-4' 7.16 (s) 5.37 (s)

m3ad 65 nfSvuifsudoya "C NMR w04 lyoniresinol iaza1s PTM4

Aunva Iyoniresinol, &, (ppm) 13 PTM4, O, (ppm)
( acetone-d,) (CDCL)
1 137.8 138.3
2 106.5 105.4
3 147.7 146.8
4 134.8 133.0




M13197 65

(#10)
AMune lyoniresinol, (5:: (ppm) w13 PTM4, 5(: (ppm)
( acetone-d,) (CDCl)
5 147.7 146.8
6 106.5 105.4
7 40.4 43.1
8 468 49.5
9 62.7 64.0
1’ 128.8 128.6
2’ 107.0 105.9
3 147.0 146.0
4 137.3 137.0
5’ 146.6 145.5
¢ 125.1 125.2
7’ 323 335
g 393 40.4
o’ 64.9 66.8
OMe-3 56.4 56.4
OMe-5 56.4 56.4
OMe-3' 55.9 56.1
OMe-5' 59.2 59.5
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3.2 qnéwN%amwmmmiﬁaﬁ'ﬂawn‘]é’fmn‘liﬂﬂswn

3.2.1 quisudeuunms uaz iWes
dmafanen ey whaunas 159 uaz 0z Tay "lﬁuﬁmqn%?hun%’as1uazt§mmﬂm‘%‘
SeW 3 daensuSani lnacey

322 qn%:ﬁm'[ﬂﬂﬂei’v |
damadane e widunanlss naz oxd lau WinaasgniamTus Tada Sl deens
u?qni"lﬂnﬂaau

3.2.3 anuiluivnemsad

1 3 o, q‘l ¥
mynstuafansuwiaunaelsd naAaIgnseouno NCI-H187 cell lines (human small cell lung
] ) Lda o 1 =
cancer) WadamsuigniniuSunannne lnaceu sanaaeunuiiens PTHS wraigns
fioudafd (IC,, 2.90 mg/mL) A3 PTHS tiag PTH16 uaasgniunan lauiif IC, 8.48 uay

6.20 mg/mL MWA WY

3.3 ayUdwaminaaes

a0ty Tusenands 3.9 Alansu uonldms §1uau 25 ms TasmsRamuauonldaindau
afanmenauazRaunaslsd iumsdszionlasmeidu $1u9u 20 713 MrBIOUA 2 3
wpfrandmesiin 2 013 uaz Anuun 1 as TusmniiEumsse 4 w1 nozans Tl 3 ms
Tavdl Lupeol iflumsnan yihminsaw 27.26 ndy LAZAI5BYWUTYDA Lupeol BN 17 #13 AT

Tun15199 66
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msafi 66 agUdeyamsiuon&nnlulissun

sHa a3 min
PTHI Lupeol 2726 8
PTH2 Lupenone 673 mg
PTH3 Betulin 267.8 mg
PTH4 . Betulinaldehyde 15 mg
PTHS Betulinic acid 859.2 mg
PTH6 3-epi-Betulinic acid - 82.6 mg
PTH7 Lup-20(29)-en-3£,30-diol 19.5 mg
PTHS 30-nor-Lupan-3/3-o0l-20-one 62.4 mg
PTHY 3f-Hydroxylupan-29-oic acid 5.9mg
PTHI10 38, 20-Dihydroxylupane 13.1 mg
PTH11 3f3-E-Coumaroyllupeol 510.8 mg
PTHI12 33-Z-Coumaroyllupeol 9.6 mg
*PTHI13 3f-(3', 7-Dihydroxy)dihydrocinnamoyllupeol 10.2 mg
*PTH14 3f3-E-Feruloyllupeol 5.5mg
*PTH15 3f-Z-Feruloyllupeol 1.4 mg
PTH16 3f-E-Feruloylbetulin 16.4 mg
PTH17 33-E-Caffeoyllupeol 232 mg
'PTH18 + Oleanolic acid + 12.2 mg
"PTH19 Ursolic acid

"PTH20 + f3 -Sitosterol + 886.7 mg
"PTH21 Stigmasterol

PTM1 3ﬁ,28,30-Lup-20(29)-ene-tri01 2.7mg
‘PTM2 Blumenol A 12.7 mg
‘PTM3 Dehydrovomifoliol 3.2mg
‘PTM4 Lyoniresinol 4.8 mg

> ¢ 2 /o W ¢ ¢ I a )
=i'ﬂ‘i1'ﬂll = msﬂs:mn"[mmamu =ﬂ151li:lﬂ“ﬂlﬂﬂiﬂﬂﬂ = ﬂ'"ﬂﬂi:lﬂﬂﬂﬂ‘il‘!ﬁﬂ')mi)i“u

Y= msdsmamanuun
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