el 7 (o) .

29

Fumiis c H HMBC (°C) NOESY
9 51.0 0.91 (m) 14
10 37.4 -
11 21.7 a 1.51 {m)
B 1.51 (m)
12 405 o 1.15 (m) 21
B 1.99 (dt, J = 12.8, 3.4 Hz) 18
13 43.0 -
14 57.5 1.12 (m) 18 9
15 24.9 o 1.56 (m)
B 1.10 (m)
16 289 a 1.22 (m)
B 1.22 (m)
17 56.8 1.06 (m) 14
18 12.2 0.67 (s) 12, 13, 14, 17 8. 123, 20, 21
19 19.7 0.99 (s) 1.5, 9, 10 2p. 4p. 8. 1’
20 36.8 1.32 (m) 18
21 19.2 0.90 (d, J = 6.7 Hz) 17, 20, 22 12a, 18
22 34.6 a 1.03 (m)
b 1.32 (m) 21
23 26.7 a1.15(m)
b 1.15 {m)
24 46.6 0.90 (m)
25 208 1.83 (m) 23,24, 28, 27, 28
28 20.1 0.81 {d, J = 6.7 Hz) 24, 25, 27
27 19.3 0.79 (d, J=T7.0 Hz) 24, 25,26
28 237 a 1.20 (m) 23,24,25, 29
b 1.27 (m) 23, 24, 25,29
20 122 0.82 {t. J=7.5Hz) 28
1 101.8 4.37 (d. J = 7.8 H2) 3 19,3 5
2 74.4 3.17 (1, J= 8.2 Hz) 13
3 77.4 3.36 (t, J = 8.7 Hz) P T
4 71.0 3.32 (1. J=95.16 Hz) 5,6
5 77.0 3.25 (ddd, J = 9.0, 5.4, 2.9 Hz) 'L
@ 62.4 a 383 (dd J=119 24 H2) 5'

b 3.68 (dd. J= 119, 5.3 Hz)
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2.6) 5a.6a-E tigmastan-3[3-o (14

HO

4 é'l.. 6

5c.8c-Epoxystigmastan-3-of (14) fiinsusillusiina (CHCl*MeOH) liganfivurslutas uv
TANABUINAY §INTT 300°C (decompose) #1 [alp —1.3° (c 0.24, MeOH) {fayaNT3 spectroscopy wad

IR vy, (thin film) cm’ : 3000-3600, 2931, 2862, 1709, 1656, 1452, 1375, 1254, 1037, 568

EIMS 70 eV, nvz (rel. int.) : 430 [M]" (73), 412 (100), 378 (16), 367 (10), 359 (16), 316 (9), 305 (8), 290 (17),
271 (14), 247 (20), 229 (16), 187 (12), 159 (12)

-
NMR a7l 8

nimisya MS Saumnaigyyuoa moleculsr ion Wil 430 a.m.u. uastayn C NMR unz DEPT
spectra unrhnﬂ'fﬁgnﬂmnqaﬁ CagHgoO7 1EWIALATUMS B-sitostenone (7) MTHLARIMIUNKILAS
Rt NMR 309 INRY steroids Aflasamironanuuy B-sitosterol (6) nsafin dny methyl 6 nyj Alumee
anwocigynnln 'H NMR Ailu singlet 2 wai (5 0.61 s 1. 07 ppm) doublet 3 Wy (5 0.73, 0.78 uaz 0.83
PPmM) UR: triplet 1 wy (5 0.76 ppm) WoyA NMR unammnnnaaanwnuwu B-sitostero! (8) uniiulAe
ﬂngnmhunw 5 ums 6 109lnTINF AYQYILUBINY olefinic nnunumhumymmn upfield N1 (8¢ 476.4
pPM, S 76.0 PPM UAZ §1.q 3.38 ppm) FTMANHUCUBIRTYYIWUBA carbon m-munnnu atom 1184 oxygen
unmnamnnwuﬁ-mun'[mnnaannn'n B—smostenol 16 a.m.u. Aowinuil oxygen Wiarduifgs 1 atom wy
function Adumiia 5-6 Sanasesidln epoxide ring M3 dudulkeInFyg A v 1254 om™ I IR spectrum

m3finsn sterscchemistry 183 apoxkie ring fuinafin NOESY wirih H-6 & NOE fia proton 7
dumia 4B, 7B, 8 uRz 19 umwaimy epoxy TeaglufinmMa a KA H-6 Yy dihedral iy H-7a
thzum 90° H-8 83 coupling Aulaws H-7P uasuresAnmcFyn Ity 'H NMR iflu doublet fifin
coupling constant (J) L¥nfiu 3.1 Hz

rlmlngamnm wlﬂ.l'nmma 5a,6a-epoxystigmastan-3[3-o! (14) frpnwinumsitluuio-

Fauihduenfefnunidaneiou wiadfuliuiug iumififesnd §iTu oxidation ¥oa P-sitosterol
41-83

(6)



3

#1efl 8 'H unz "°C NMR assignments T9u¥is HMBC Wt NOE correlations 789817 50,80

epoxystigmastan-33-ol (14) (Chemical shifts Tigwiludn ppm u CDCly+CD,0D (1:1))

13

dunls c 'H HMBC (°C) NOESY
1 329 o 1.24 (m)
B 1.52 (m) 3,5 19
2 31,0 « 1.73 (m)
B 1.45 (m) 10 19
3 67.8 3.93 (it, J = 11.0, 5.4 H2)
4 40.8° a 1.91 (br.d, J = 12.2 Hz) 3,5
B 1.05(m) 6
5 76.4 .
) 76.0 3.38(d, J = 3.1 Hz) 5 4P, 7c, 7B. 8, 19
7 34.7 a 1.81 (m) 6
B 1.50 (m) 8 6
8 31.0 1.61 (m) 6, 18, 19
9 46.0 1.24 (m)
10 38.8 -
11 21.8 o 1.27 (m) 18
B 1.27 (m) 18
12 40.7" o 1.85 (dd, J = 13.0, 11.4 Hz) 17
B 1.48 (m) 26, 27
13 43.4 -
14 56.7 1.01 {m) 15a
15 24.7 o 1.53 (m) 14
B 1.03 (m) 18
16 27.8 o 1.15 (m) 18
B 1.15 (m) 18
17 56.9 1.08 (m) 120
18 12.5 0.61 (s) 12, 13, 14, 17 8, 11, 15B, 16, 21
19 17.0 1.07 (s) 1, 5,8, 10 1, 2P, 6,8
20 36.8 1.23 (m) 18
21 19.1 0.83 (d, J = 6.4 Hz) 17, 20, 22 18
22 34.8° a 1.21 (m)
b 0.83 (m)
23 28.7 a 1.20 (m)
b 1.10 {m)
24 46.6 0.84 (m) 22,25
25 20.8 1.58 (m) 26, 27 26, 27
26 20.1' 0.78(d, J = 6.9 Hz)" 24, 25, 27 12B, 25
27 19.3° 0.73 (d, J =69 Hz)® 24, 25, 27 12B, 25
28 23.6 a1.17 (m) 24, 25
b 1.14 (m) 24,25
20 12.2 0.78 (1. J = 7.5 Hz) 28

a, b, c, d = DWARLNW




2.7 2R',aR',SS'-TﬁhﬂroxtBR'-nonadac!I-tetmhﬂro-uran—#one (15)

2R*,3R",58"-Trihydroxy-6R*-nonadecyl-tetrahydro-pyran-4-one (15) Sianumsiduesdana
(CHCl;+MeCH) LiigmnRuunslusag uv YMRBUART 118-120°C #1 [at)g +15° (¢ 0.04, CHCIy+MeOH
(1:1)) Sidioyama spectroscopy fiail

Anai. Calcd for Cp,HeOg : C, 69.51; H, 11.19. Found : C, 69.01; H, 11.92
IR Vg (thin film) em' : 3200-3400, 2016, 2851, 1765, 1723, 1472, 1364, 1186, 1001

EIMS 70 eV, vz (rel. int.) : 414 [M]" (8), 385 (4), 368 (10), 284 (23), 256 (100)

NMR gmTafl 9

HO 0 1 k) 5 T L d 11’ 13 13 17 19
W, !

3
4

HO""
o

muRnR YRS molecualr ion i 414 a.m.u. VINMIIATIER CHN analysis qﬂhntﬂﬁpt
Tuannfio C,HW0s Fygnilu 'H uaz °c NMR 14279 upfleld uRRIRNEMZTB3 long chain aliphatic alkane
WA QMY downfield 4 Rgyyos DA AinfpnRaiuFyRIMYes moncsaccharide wone Nt s
FQyqnnues ketone carbon 7 178.1 ppm Samiumulnuigygnufl 1765 om” 1u IR spectrum

iefinundauinafia HMBC wuauRuWRTTzW13 protons uaz carbons Tuda9 downfleld #aumnslu
- 3

Ul 4 dsuraofisTaranFrsndnuuy pyran-g-one smMnAdgygIN 'H:unz C uparhumyls 2, 3 unz 5
dringlusefilndifiperirues monosaccharide umehﬁd'mmhmﬁw:mﬂng hydroxyl finey Tovawizfi
fMumis 2 xfisnwnsflndifvaiy anomeric proton (8 5.44 ppm) #MuNAIUNU 6 Bzil long-chain aliphatic
side-chain finay] MiWigymaues 'H uaz °c NMR tnngsisuihe upfield 191 (5s 4.17 ppm, S, 70.7
ppm) Long-range correlation v1n H-6 113 C-1' uRz C-2' uazen H-1' 1l C-5 unz C-6 Buduii side-

-y, . ol g [ o . . N 1 & R
chain fAaNMmIUnUI 6 mmmmt'munfmnqammn RAA1 Integratlc:n w'H N:AR s:.ld‘e-chaln wuizne
#30 CigHy uRzATHANNOzInMENTS 1il0sInnTIewLMY methyl Mmogaioamyiden (e 14.3 ppm

uaz §,.,y 0.85 ppm)

- 4 'H-"C HMBC long-range correlations ﬁhﬁmmnt 2R*,3R*,68"-trihydroxy-8R"-nonadecyi-
L]
tetrahydro-pyran-4-one (16)
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. r . -

Stereochemistry yasmsiignnwnduimafia NOESY & protons 1N atoms UM pyran-4-one ring Bz
eglufismaficnin 1flesendl NOE Ssnunun mni’ngavfmun Semlnsemirunamsilfe 2R 3R 55 -
trihydroxy-8R*-nonadecyt-tetrahydro-pyran-4-one (15) Sullulasemirafidshitnudnormmmusinios

T @ 'H uRz °C NMR essignments 3u3 HMBC uaz NOE correlations ¥833 2R".3R" 55°
trihydroxy-8R*-nonadecyi-tetrahydro-pyran-4-one (15) (Chemical shifts Tinawiiiuet ppm 1u

CeDgN)
funls “c 'H HMBC (C) NOESY
2 70.8 5.44 (d, J = 5.5 Hz) 4 3.6
3 69.3 5.11 (d, J = 5.5 Hz) 4,5 2,5
4 178.1
5 89.6 4.84 (d, J = 3.4 Hz) 3,4,6,1 3,6
) 707 4.17 (td. J = 8.8, 3.4 Hz) 3,5 1.2 2,5
T 34.0 1.75 (m) 5623
2 26.4 a 1.47 (m)
3 206 1
p —
5
)
>
g 29.5300 | 1.20-1.35 (m)
@
10
11"
12
13
14°
15’
16 —L
17 a2.1
18 229 —
19’ 143 0.85 (1. J = 7 Hz) 17", 18’




2.8) 8P-{2'-Oxo- 1)-tingenol (20), 6B-(2’-Oxo-pro 22[3-hydroxy-tin 21} un: 6B-(2-Oxo-
hydroxy-20-epi-tingenol (25)

6[-(2-Oxo-propyl)-tingenol (20) anwmeiilu lacquer MniAasdew (EtOAc) i1 [a, -102° (c 0.15,
MeOH) ilayams spectroscopy aak

UV A (MeOH), nm (log €) : 218 (4.07), 260 (3.71), 280 (3.58)
IR Ve (thin film) cm’™' : 3700-3100, 2055, 1702, 1453, 1384, 1292, 754

EIMS 70 oV, nvz (rel. Int.) : 478 [M] (23), 419 (2), 241 (100), 215 (18), 202 (17), 201 (75)

NMR ge1713fi 10

6-(2"-Oxo-propyl)-22-hydroxy-tingenol (21) diansusiilu lacquer MinRedsan (EtOAC)
# [a]o -107° (c 0.15, MeOH) oM spectroscopy #ail

UV A e (MeOH), nm (log €) : 218 (4.04), 284 (3.47)
IR Vpu, (thin film) cm’ : 3600-31 00, 2931, 1704, 1458, 1379, 1292, 755
EIMS 70 oV, m/z (rel. Int.) : 494 [I\l]+ (5), 437 (B). 436 (8), 243 (16), 241 (16), 215 (13), 202 (24), 201 (100)

NMR gm3nfl 11

63-(2"-Oxo-propyl)-20-hydroxy-20-epi-tingenol (25) fiinwuziiiu lacquer MwRBIsEN (EtOAC) N
[o)p -8° (c 0.15, MeOH) fiiiayama spectroscopy waft

UV A, (MeOH), nm (log €) : 218 (4.21), 286 (3.73)
IR v, (thin film) cm' : 3600-3200, 2055, 1709, 14568, 1378, 1364, 1291, 754
EIMS 70 eV, nvz (rel. Int.) : 484 [M]" (4), 437 (4), 436 (4), 243 (19), 241 (14), 215 (19), 202 (22), 201 (100)

NMR geTsfl 12

20 R,= R, = H, R; = CH,

21 R|= H. Rz = CH;. R3= OH
H;
25 R|=CH3. Rz'_‘OH. R3=H
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1 13
!n‘naﬁ 10 'H uAz "C NMR assignments 184m7 6[3-(2'-oxo-propyl)-tingenol (20) (Chemical shifts 309
Wusin ppm u CDCL)

Aunus “e N
1 100.2 6.79 (s)
2 1422
3 140.4
4 119.8
S 128.0
8 328 4.00 (dad, J = 10.7, 6.3, 2.8 Hz)
7 122.0 590 (d, J =6.3 Hz)
8 1493
9 38.4
10 1419
1" 358 o 2.01 (id, J = 13.2, 6.5 Hz)
B 215 (dt, J = 13.2, 3.4 H2)
12 30.7 a 1.73 (m)
B 1.73(m)
13 388
14 43.4
15 288 o 1.74 (m)
B 1.52 (m)
16 35.8 o 1.37 (br.d, J = 14.0 Hz)
B 1.83 (td. J = 14.0, 5.0 Hz)
17 37.1
18 435 1.80 (d, J = 6.7 Hz)
19 32.0 a 2.18 (m)
B 1.70 (m)
20 419 2.50 (ddq, J = 12.7, 6.2, 6.2 Hz)
21 2149
2 518 o282 (d J=14.5 Hz)
B 1.82 (d. J = 14.5 H2)
23 11.2 2.10 (8)
25 37.5 1.52 (s)
26 222 1.27 {s)
27 19.6 0.98 (s)
28 32.5 0.98 (s)
0 151 098 (d. J=62 Hz)
2-0OH 561 (br.s)
3-0H 5.32 (br.s)
22-OH
1 528 a272(dd J=16.8 2.8 Hz)
b 2.48 (dd, J = 16.8, 10.7 Hz)
2 207.9
3 30.8 2.16 (s)

* promRUNW
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m1afl 11 'H uaz °C NMR assignments vaams 8B-(2"-oxo-propyi)-22B-hydroxy-tingenol (21) (Chemical
shifts Tisawiilusia ppm 1u cbcly)

fumvil s v
1 100.3 8.77 (s)
2 142.2
3 140.6
4 120.0
5 128.0
8 2.9 4.02 (ddd, J = 10.9, 8.1, 2.9 Hz)
7 1220 5.88 (d, J = 6.1 Hz)
8 149.1
9 37.0
10 142.2
11 36.0 a 1.97 (td, J = 11.9, 8.6 Hz)
B 213 (br.d, J = 11.9 Hz)
12 308 o 1.72 (m)
B 1.72 (m)
13 38.9
14 43.1
15 28.5 o 1.74 (m)
B 1.49 (ddd, J = 15.0, 4.7, 2.1 Hz)
16 20.8 a 2.20 (m)
B 1.53 (id. J = 15.0, 4.7 Hz)
17 45.0
18 45.1 1.72 (d. J = 13.1 Hz)
19 31.9 a 2.18 {m)
B 1.87 {m)
20 40.8 2.61 (ddg, J = 12.3, 6.3, 6.3 Hz)
21 214.1
2 76.7 4.51 (d, J = 3.4 Hz)
23 11.3 2.18 (a)
25 ar.6 1.51 (s)
26 22.3 1.27 (s)
27 20.5 0.2 (s)
28 24.9 0.83 (s)
30 14.7 1.03 (d, J = 6.3 Hz)
2-OH 5.91 (br.s)
3-OH 5.49 (br.s)’
22-0H 3.76 (d. J = 3.4 Hz)
1 51.8 a273(dd, J = 16.5, 2.9 Hz)
b 2.48 (dd, J = 16.5, 10.9 Hz)
2 208.0
3 30.7 2.17 (s)

|} [
aNRRAUNK



o 1 13 . &
TN 12 H uRs "C NMR assignments 33uv3 HMBC uaz NOE correlations Y03m3 6B-(2"-oxo-propyl)-

20-hydroxy-20-spi-tingenol (25) (Chemical shifts T3 uilusin ppm 1w cDCL)

fumis "c 'H HMEC (C) NOESY
1 109.0 8.77 (s) 2,3.5.9 11B, 25 !
2 142.1 . i
3 140.5 - ;
4 1199 -
5 127.9 - !
) 32.8 4.00 (ddd, J = 109, 8.3, 2.8 Hz) 457810, % |7 23 1a 10
7 122.2 5.91 (d, J=6.3 Hz) 5,8, 9 14 6. 15
8 149.6 -
9 3r.2 -
10 141.8 .
1 35.5 o 1.95 (1, J = 13.7. 5.8 Hz) 10 11, 27
B 2.1 (brd, J = 13.7 Hz) 1, 1o, 25
12 30.8 o 1.65 (m)
B 1.73 (m) 14, 26
13 38.5 -
14 43.1 -
15 26.3 @ 1.50 (m) 27 7. 28, 27
B 1.50 (m) 27 7, 28, 27
18 38.0 o 1.55 (ddd, J = 14.8, 5.5, 23 Hz) )
B 1.84 (m) 14 16x
17 36.8 -
18 438 1.87 (m) 12, 13, 19, 21, 19, 26, 28
22, 27
19 37.0 o 2.25 (d. J = 6.4 Hz) 13, 17, 18,20, 29 | 18,27, 28, 20
B 2.25 (d, J = 6.4 H2) 13, 17, 18, 20,29 | 18.27. 28,20
20 74.2 -
21 215.8 -
2 489 o 3.08 (d, J = 14.0 Hz) 17, 21, 28 22B, 27
B 1.81 (d, J = 140 Hz) 18, 20, 21
23 1.2 2.18 (s) 3,45 6, 1'a, 1'b
25 37.0 1.50 (s) 8.8, 10, 11 1, 11, 286, 1's.
1, 3
26 23.2 1.27 (s) 8. 13, 14, 15 15, 18. 25. 3
27 19.5 0.90 () 11, 12, 13, 14, 18 | 11, 15, 19, 29
28 32.9 1.08 (s) 16, 18, 22 18, 19
20 20.1 1.34 (8) 18, 20, 21 19, 27
2-OH 5.88 (br.s)
3-OH 5.39 (br.s)’




mfl 12 (via)

frumis “c H HMEBC (“C) NOESY
20-OH 3.59 (br.s)
T 51.7 @2.73 (dd, J = 16.8, 2.8 Hz) 587 2 8. 23, 25, 1b
b 2.48 (dd, J = 16.8, 10.9 Hz) 6.7.2 6. 23, 25, 1'a
2 207.8
¥ 30.8 2.16 (s) 2 25, 26

* emdunu

M7 6B-(2'-oxo-propyl)-tingenol (20), 6B-(2"-oxo-propyl}-22B-hydroxy-tingenol (21) uss 6p-(2"-oxo-
propyl)-20-hydroxy-20-epi-tingenol (25) (iluwninsimfrinnniieujftyrussms tingenone (16), 22B-hydroxy-
tingenone (9) Az 20-hydroxy-20-ep-tingenone (17) muifu nlaya MS nuiesvia 3 ih‘:-mi'n'[umqn
478, 494 un: 494 UAZYIN °C NMR uR: DEPT spectra Saaganiluanafin C3HoO4 CyyHeoOg whe
Ca1H20s MuRINY nimih\{a‘.iig UV uaz IR milounu tfwin'[umqmﬁ‘umnmﬂfaﬁu 68 units wilow
i swinAiRuiuiliu methyl, methylene uRs carbonyl 8tienz 1 wal n 'H uaz °C NMR spectra uanalw
Wwinsuiszsiailasaaitamu ring C/D/E miaufumadanu uazvnmaiilnsaniresin ring A8 Aimfiow
i Tnuigganues H-1, H-6 uaz H-7 Umngfl 8 6.8, 4.0 uAz 5.9 ppm muddy wazwinlaitau C-21 a3
3 fidqy ey carbonyl Rz aromatic carbons 8 KGN TauFYY VLS protons URE carbons Inenik
urInRUNUFULY long range duanalugy 5 Semavaaguinsexiiaim ring A8 1ihildnwoisuuy
allyl-phenolic wonvINil AYQYDS proton fidhuwis 6 danwausiilu doublet of doublet of doublet  WAMI
uanen H-7 uf? feil protons &n 2 atoms ﬁrii-:‘l"mﬁm Tnu H-8 v coupling UYL methylene protons
(Hz1) i 5 2.7 unz 2.5 ppm Saumms long-range correlation vie'l1lifs carbonyl carbon (C-2') i 6 208 ppm (@
# 5) unswuidl long-range correlation 3214 carbonyl carbon i methyl proton (Hy-3') 1 5 1.6 ppm
usnsifiduntia 6 Snmndeudianumy ecetonyl uasfinyevamy function fenfiuuuy B iwrzillofinen
funafie NOESY wuin CHy-25 finwiuwufuuu NOE iU H-1° uas Hy3'

nimioynmsnil Sorqumnns 3 dlaserhadlunTaiinlng uazlWSein 6p-(2-oxo-propyl)
tingenol (20), 6P-(2'-oxo-propyl)-22B-hydroxy-tingenol (21) uR= 6p-(2'-oxo-propyl)-20-hydraxy-20-epi-tingsnol
(25)

71l 6 "H-""C HMBC long-range correlation idnAiyf
ring A uaz B 183m7 6B-(2-oxo-propyl)-tingenol
(20), 6p-(2'-oxo-propyl)-22-hydroxy-tingencl (21)
uns 6P-(2'-oxo-propyl)-20-hydroxy-20-epi-tingenol
(25)
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2.9) 6—(E-2'-Oxo-erogylldene):22E—hﬂmxttlngenol (22)

6-(E-2"-Oxo-propylidene)-223-hydroxy-tingenol (22) fiansnuzdln lacquer fnRaasaw (EtOAC) #in
a)o -131° (c 0.08, MeOH) u'naunn'w spectroscopy nau

UV Aex (MOH), nm (log €) : 216 (3.96), 268 (3.44), 322 (3.75), 366 (3.65)
IR Vpogy (thin flim) cm’™' : 36003100, 2960, 2630, 1705, 1652, 1620, 1543, 1458, 1378, 1206, 755

EIMS 70 oV, nvz (rel. Int.) : 482 [M]' (4), 477 (M-CH,]' (18), 436 (8), 241 (87), 215 (21), 202 (31), 201 (100)

NMR gensail 13

vnioue MS mmuﬂ‘mun‘[mana 492 a.m.u. un-tnn "C NMR uA: DEPT spectra munzoay
gnﬂumnnnenmn Ca1H400s mmuanw-ga "H usz °c NMR Alndifinatums 6-(2 "-oxo-propyl)-22[-
hydroxy-tingenol (21) ﬂnl_lnnunnmanwnnwu'lnun atutu"lm'une H-1a URS H-1'b Faiauwufi 2.5-2.7 ppm
veamy 21 hiysinglumsit #gynimsas downfield 283 'H NMR waRu 3 Fyqne Sdnwusidiu singlet v
vun leuiggnues H-1 s:Unng 6.85 ppm sudn 2 Fygyiudaiiu methine protons inilowiy vxaly-
ngi 7.75 uas 6.07 ppm Inufidgygm °c # 122.3 uaz 120.2 ppm mudidy INnIANENdIINNia
HMBC #gymme 'H uaz °C anilil long-range correlation #auanaluzuil 6 Methine proton fi 5 7.75 ppm il
long-range correlation 11JGa C-5, C-8, C-8 uAz C-14 s methine proton 7 5 6.07 ppm 3 long-range
correlation 153 C-5 Az C-7 Fawyun methine protons Viamaaillu protons ARIUWKS 7 WAE 1° mudRy
uonwInil SawuRfT YB3 quaterary carbon # 5 145.5 ppm @il long-range correlation ffu H-7 Savinz
vllu carbon Aidumis 6 Tnseatruoamiitaunneeoinins 21 fe 3 double bond LRIAUAMIUNKA 6-1'
imi’nTumqnia\fnun'h 2 units UASIANANTIZTBY conjugated ketone Sululnsamin demurtnfaneld
wInFygouift 1543 om 1w IR spectrum 1w Stereochemistry 1184 double bond Aidnunks 6-1" Aigevllay
inniln NOESY wu NOE correlation 91N Hy-23 Talfis H-1' Sawyu4n configuration Adnumiaiitwuuy
entegegen (E) wenwnii Gawui Hy3' §§ NOE fiu H-1' aNnniafiu H-7 Conformation 189 CHy-3' $auz
WOLUWUDANNIN ring B N INNTIRNITN

71l 6 "H-"'C HMBC long-range correlation AN ring A uaz B vaINT
6-( E-2'-oxo-propylidene)-22f3-hydroxy-tingenol (22)
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mnﬂ‘gnﬁmm mteeilaserhadumeriinlui Wiei 6-(E -2-Oxo-propylidene)-22B-hydroxy-

tingenol (22)

mdﬁ 13 'H uaz "c NMR assignments ﬂu'r‘li'l HMBC ua:z NOE correlations Y8397 6-(E-2"-oxo0-
propylidene)-223-hydroxy-tingenol (22) (Chemical shifts Tiaidusn ppm 1w cDCL)

fuvla Sc 'H HMBC (°C) NOESY
1 108.9 6.85 (s) 2,359 11B. 25
2 144.0 -
3 141.0 -
4 120.3 -
5 126.3 -
6 145.5 -
7 122.3 7.75 (s) 56,9, 14,1 3, 15p
8 159.5 -
o 39.0 -
10 145.6 -
1 34.6 o 2.14 (m) 13,25 27
B 2.14 (m) 13,25 1,25
12 30.2 o 1.76 {m) 1,13 27
B 1.76 (m) 11, 13
13 39.4 -
14 44.0 -
15 28.1 o 1.74 (m) 26
B 1.89 (ddd, J = 137, 4.8, 2.6 Hz) 13 7,268
16 29.7 a 2.21 (m) 17, 18 28, 16
P 1.58 (dd, J = 14.8, 4.9 Hz) 17. 18, 22, 28 16a, 26, 28
17 45.1 -
18 45.0 1.77 (d. J = 7.3 Hz) 17,19, 20, 22, 19, 198, 26, 28
27.28
19 32.1 a 2.18 (dd, J = 14.5, 7.2 H2) 13.17.18,20,21 | 18,20
B 1.73 (ddd. J = 14.5, 14.0, 7.3 Hz) 13,17, 18,20, 30 | 18




mefl 13 (vin
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fuwile "c "H HMBC (°C) NOESY
20 40.9 2.61 (ddg, J = 14.0, 7.2, 7.2 Hz) 19, 31, 30 19, 27, 30
21 214.0 -
22 76.6 4.51 (d, J = 0.61 Hz) 17, 18, 21, 28 27
23 15.3 2.48 (s) 34,5 1
25 35.8 1.39 (s) 8,9, 10, 11 1, 11B. 26
26 22.4 1.34 (s) 8 13,14, 15 15p, 16B, 18, 25,
28
27 21.0 0.91(8) 12,13 t1a, 12a, 20, 22
28 25.0 0.84 (s) 18, 17, 18, 22 16, 18P, 18, 26
30 148 1.02 (d, J=7.2 Hz) 19, 20, 21 20
2-OH 5.56 (br.s)
3-OH 5.17 (br.s)
22-OH 3.61 (br.s)
T 120.2 6.07 (s) 572 3, 23
2 198.7
3 326 2.27 (s) 2 1.7

a [V )
oINARLNW

2.10) 20-Hydroxy-20-epkisotingenone IV (23)
20-Hydraxy-20-epi-isotingenone IV (23) fianwmziilu lacquer inAlasden (EtOAc) ¥ falp -176° (¢
0.15, MeOH) ifayanN spectroscopy wait

UV A (MeOH). nm (log €) : 235 (4.28), 260 (3.92), 333 (3.55)
IR v, (thin fim) cm' : 3600-3100, 2030, 1715, 1652, 1631, 1456, 1304, 1270, 756

EIMS 70 eV, m/z (rel. int.) : 436 [M]’ (197), 418 [M-H;O]  (3). 256 (3), 241 (10), 215 (19), 202 (16), 201
(100), 200 (6)

NMR g7l 14
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vindoya MS nn‘fﬁﬁ‘mﬁ'ﬂumqn 436 a.m.u. "IN "°C NMR uAz DEPT spectra Sarplamluiana
@B CosHyO, '°C NMR spectrum uamaieyq1nuuas carbonyl carbon 2 dgygyim #afl 215.2 urs 167.1 ppm
Hamonnkaanil carbonyl carbons Avumila 20 uas 2 vosayWuff tingenone musndu Yewaun IR spectrum
fimiusmyumaiing carbonyl 2 ny (1715 uaz 1631 cm™') Jouawin 'H NMR wudygnmilusag downfield 1 L
#% ortho coupling SafuuAzin (J = 8.0 Hz) Fudludnwnizun protons AiFuNKs 6 uas 7 WuSYGI™
hydroxyl proton 8 6.31 ppm WRSRATYY 104 singlet fimeiuiuues H-1 7 5 4.25 ppm SIURTYQYITUVB methyl
protons WLITHENINFYYILUBI CH4-23 (5 2.24 ppm) SINLATYYINLVEI methyl protons firautha
downfield 8n 1 Keygyou (5 2.34 ppm) ua:az‘lﬁ upfield 11N (5 0.54 ppm) Y 1 AYY ™ lofinmndumnaiin
HMBC Wui1 ring A, B uAz C vasmriilianwcialnzaaing 23 CH, -25 dhudunssainfinun C-8
miumyulévn long-range correlation wIn Hy-26 i3 C-7 uAz C-0 uazwan H-7 luii C-26 (7 6) Ring B
fdnwniziiln aromatic ring Hy-25 Ssurnadtyginifiieuti downfield niundi dniumuueslnssadiefhia
sulufigndio ring C ¥ unnaonfidunis 8-14 uaziinmiausielnaizswinafumis 1-14 ningwfiuans
fuigg It NMR o laiwu long-range correlation 33119 H-7 i C-14 uWNAUWLTEVIN H-1 AU C-13 uae
c-14 suduveslnsarhafi ring D uaz E vzumnetoyn NMR fimeandoaiumy 20-hydroxy-20-epi-tinganone
(17)

qUf 6 'H-""C HMBC long-range correlations fidnfigyfl ring A, B unz C ¥83
) a7 20-hydroxy-20-epHisotingenone IV (23)
dunalnmidiviauulessriein 20-hydroxy-20-epitingenone (17) mauflezlensadeltlvum
Sv9nl H1 aardlufiemna B Asluinwoisiduil vhik ring C. D uaz E 1eviaeg#rumdound Ang A uaz B
qﬂ'ﬁ 7) RINALR CHy-26 WAz H-15a g"lud‘mnief'u_m shield #2832 conjugated 1B ring A/B Wedl ¥3
ummoityqoili 'H NMR # upfield ni7UNR (B 25 0.54 PPM, Biu1sa 0.65 pPm) UsiWIN H-1 Telufionn a

shiunnganunsisud

. J‘ ol L ol - ol - IJ [ 7] -
winlayarineg sidsiilnranfanmugiunes ua.mnarlmilum::m:'l:wnnuﬂunnmsﬂw .
wasulnsesdrsnolden1iznia veamIngy quione-methide triterpenes SufuiAps isomer I, 11 uss i
- a P g
$armunielimslnseriainiliin isomer IV unziiadnTumsfiiin 20-Hydroxy-20-epi-isotingencne IV

(23)
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zﬂ'if"l 7 MWuNNs conformation TBIMS 20-hydroxy-20-spi-isotingsnone IV (23)

mTeft 14 'H unz °C NMR assignments T3uma HMBC 184817 20-hydroxy-20-epi-isctingenone IV (23)
(Chemical shifts Tinustius ppm 1w CDCl)

dhuva “c "H HMBC (°C)
1 53.4 425 (s) 2,3, 5,9, 10, 13, 14
2 197.1 ;
3 144.5 )
4 126.3 .
5 130.8 -
6 1220 | 7.18(d. J =79 Hz) 4.8, 10
7 1200 | 7.10(d. J = 7.9 Hz) 5.9,25
8 134.1 )
9 138.9 -
10 137.1 -
11 238 * 2.81 (brd. J = 14.8 Hz) 8.9, 12
B 2.91 (ddd, J = 14.6, 7., 1.8 Hz) 8. 9, 10, 12, 13
12 337 x 1.86 (dd, J = 14.6, 7.1 Hz) 9. 11, 14
B 1.22 (brd. J = 14.6 Hz) 9, 14. 18, 27
13 443 .
14 44.8 -
15 312 o 0.65 (ddd. J = 14.3, 6.0, 3.8 Hz) 14,18
B 2.20 (m) 26
16 38.8 o 1.66 (ddd, J = 15.0, 12.0, 6.0 Hz) 15, 17. 22, 28
B 1.47 (ddd, J = 15.0. 6.0, 3.8 Hz) 18
17 265 -
18 48.3 1.80 (dd. J = 8.4, 3.8 Hz) 13, 16, 20, 22, 27, 28




mTaft 14 (vie)

fMuniie e H HMBC?C)
19 38.9 a 2.23 (m) 20
p223(m) 20
20 73.5 -
21 215.2 -
22 492 o 1.89 {dd, J = 14.5, 0.9 H2) 16, 17, 18, 21, 28
P 3.06 (d, J = 14.5 Hz) 16, 17, 18, 21, 28
23 118 2.24 (s) 3,45
25 20.6 2.34 {s) 7.8896
17.8 0.54 (3) 1, 13, 14, 15
27 185 1.54 (s) 12, 13, 14, 18
28 22 0.97 (s) 16, 18, 22
29 20.6 1.46 (8) 19, 21
3-OH 6.31 (s) 2,3, 4
20-OH 3.21 (br.s) 19

2.11) 19,20-Didehydro-isotingenone [il (24)
19,20-Didehydro-isotingenone i (24) lianwmuiciiiu lacquer Mwiinsdeu (EtOAC) #1 [alo -87° (c 0.1,
MeOH) iniayava spectroscopy Fait
UV A, (MeOH), nm (log €) : 260 (4.50), 305 (3.55)
IR V. (thin film) cm’' : 3600-3100, 2930, 1718, 1658, 1621, 1454, 1379, 1268, 763
EIMS 70 oV, nvz (rel. int.) : 418 [M]" (2). 403 [M-CHy]’ (2), 263 (2), 241 (8), 214 (4). 201 (6)
NMR gerifl 16

nmieya MS msﬂﬁﬁ'-mi'nhmqn 418 a.m.u. 1N ' 'C NMR uaz DEPT spectra ﬁaq:]gm‘[umqn
BDIMTRAABCgH.05 nifa‘n‘l'ga 'H NMR Tndifinanuens 20-Hydroxy-20:apl-isotlngeno:e hi (19) an ueidl
‘n'?'mnmi'umhei'amu 2 tszmsfin WURYQIMYDI H-10 IRLIRQQIMIALL Sarlsingidunsia downfield
ann (5 6.70 ppm) uasEGYEYIMVDI CHy-29 @iy downfield annining (5 1.83 ppm) iudnemsvamy
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methyl Aifimus double bond 131l SamatmsilifiueyRutues 20-Hydroxy-20-epi-isotingenone 11l (19) it
msgmti'tm':‘l 1 Tuiananenfidumis 16-20 tmiu double bond sdwinluianaSetonns 18 units manan
ﬁumuuuuﬁpuﬂmnmtﬁnmi"mmnﬁn HMBC Qﬂ'ﬁ 8) WY long-range correlation T INAYYIMVDS
methine proton 7 5 6.70 ppm 1153 C-17, C-21 uRz CHy-20 Safuduliiftyg e’ proton wuiiluees H-
19 WASWU long-range correlation 31N methyl protons i 5 1.83 ppm 1Ude C-18 uss C-21 Sadwdulih
methy! protons %wiiln Hy-29 wana1nii ileifin double bond Adumsie 19-20 Sa5AnNmIzYes conjugated
ketone I RYQNMUY H-19 SatlIngTidumis downfield N1 methine proton tinfivialll ussifladaine IR
spectrum finuFgynuil 1658 cm™” fimiumun1afima conjugated carbony! iulaserirclusuiu szumng
Yoya NMR Ameandnafirynams 20-Hydroxy-20-ep-isotingenone Iil (19) Salilasariufindoudu Tav
chromophore 1 ring A/B/C #iilw diviny! phenolic fiuwma UV spectrum Amiliauiu

Tnuqtl‘ianmmﬁlpﬁ!nﬂmaﬁuwanﬂ‘ho‘l' Wuamsnilnsorinlng uaziFundod 19.20-
didehydro-isctingenone 1l (24)

51f 8 'H-'"C HMBC Iong-range correlations fiinfgyf ring E 09
-
m3 19,20-didehydro-isotingenone IlI (24)

o1Taf 15 "H unz '°C NMR assignments Tauvi3 HMBC 7183my 19,20-didehydro-isotinganane il (24)
(Chemical shifts T1uiiudia ppm 1n CDCly+CDL0D (1:1))

Fumis Sc 'H HMBC ("C)

3 1089 | 6.69(s) 3,5,0

2 144.3 -

3 142.3 -
4 120.6 -

5 121.8 -

8 120.7 6.39 (d. J = 8.9 Hz) 4, 5, 8, 10

7 1374 | 830 (d. J=9.9 H2) 5 8 90

8 44.2 -

9 144.3 -

10 1302 -

11 1206 | 5.52 (¢d.J = 65. 20 Hz) 8. 10, 12, 13

12 37.4 o 2.10 (dd. J = 9.5, 6.5 Hz) 9. 11, 13, 14, 27

B 217 (brd. J = 9.5 Hz)
13 41.5 -
14 40.2 -




mTf 15 (vin)

416

fumis “c H HMBC ( °C)
15 24.5 o 2.08 {m) 13, 14
B 1.43 (m)
16 34.9 o 1.43 (m)
B 1.80 (td, J = 14,0, 3.8 Hz)
17 35.0 -
18 51.2 249 (d, J =5.8 Hz) 13, 18, 17, 19, 20, 22, 27. 28
19 148.4 6.70 (dd. J =58, 12 Hz) 17, 21, 29
20 138.2 -
21 2028 -
2 478 o 2.89 (d, J = 17.7 Hz) 16, 17, 21, 28
B 1.90 (d. J = 17.7 Hz) 16, 17, 18, 21, 28
23 11.2 2.19 (s) 3,4,5
25 27 1.07 (s) 7,8,9 14
28 19.3 1.10 (s} 8. 14, 15
27 19.9 1.03 (s) 12, 13, 14, 18
28 31.9 1.06 (s) 16, 17, 18, 22
29 15.9 1.83 (s) 19, 20, 21

3. MminTssugnddmiol fmlu

- , & y - om o
MURNANLILNM n11.ﬁﬂ1ﬂu’lﬂﬂ“ 1) 1 ‘:Elﬂﬂ'lmm‘ quﬂlﬁ‘mhiltﬂl 11, lﬂ“l“l'lmrs‘l m3

- y [ [ . - . - £ &I
nqni'r'nzﬂug"luhuwﬁ'n'lﬁ m‘ﬁnnummfummauunnw'li'nsmqnfﬁmnmzunns nak 1wl
MAMANYB bioassay-directed fractionation

nm?gnﬁﬁwmnwnuqniﬂi’uﬁ ntﬁ'm‘fauunv‘mﬁn (m17 4-8, 7, 9-15) uniiw paimitic acid (8)

unz P-sttosterol (8) MR INNTIfEIATIEA (N7 10, 18-25) wasmanasulfluntstedaamsd (mr 9,

16-17) HAMINTIRELOVBUARIRIMI WA 16 WirevIndu steroids (113 7. 13 uAz 14) triterpenes (M3 4,

8 unz 11) unz 15 Lifignd  Invniefins 9, 16 unz 17 fanuiivfindontrons uszamfiidonnmia

#awmTzW lawzms isotingenone Il (18) 22B-hydroxy-isotingenone Il (10) UR: 20-hydroxy-20-epi-
Isotingenone [l (19) imis Aumnagmifitamle uasiisn selectivity index 3 nnd1 5 faumy 12, 20-26 §i

selactivity index fhan
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unil 4

unianin uazaql

1. NIANAU umrm.ﬁgwi.r
&

a‘m’ai’ui{nmmnﬁauunmtu-':qn'{mmuﬁannagumummiu 12 yiin huunmtmd‘nftﬂunaju

mulasaniramanil dail

1. Sterods lAuray B-sitosterol (6), B-sitostenone (7), B-sitosterol-3B-D-glucopyranoside (13) uks
5a..6a-eporystigmastan-3[3-ol (14)

2. Triterpenes 1Rurias glyptopetolide (4), isoarborinol (5) WRs salaspermic acid (11)
Quinone-methide tnterpenes uazpuWud IWurias 22B-hydroxy-tingenone (9) uRz 22B-hydroxy-
isotingenone |l (10) uUR: B8-oxo-20-hydroxy-20-epi-tingenol (12)

4. mulntaaadug 18uriaT paimitic acid (8) uRs 2R*.3R*,55™trihydroxy-6R"-nonadecyl-
tetrahydro-pyran-4-one (15)

- - .odw . - «
m3 12 uaz 15 iflumslnseadalnintampiinoawuinew

2. midudwgmiddiisinmey

m7 12 filesami9InAn 6-oxo-phenolic-D:A-friedo-24-noroleananes ALl intermediate YDIMT
FrdanTsviuosmslassrfavan quinone-methide triterpenes © wisansiiFrfanmsinnnmslnsands
WRN quinone-methide triterpenes ' i’auualuuuuqﬁﬁ 9 MumT 15 At TRan TV acetate
pathway i’auua'luunuqﬁﬂ 10

qunonc-methade trilerpencs

wHWNiN 9 MUAREIWIGEI RNATIDR V03NS 6-0x0-20-hydroxy-20-epi-tingenol (12)



(311 1l

IlOWCnH_\;) 11} Cirtlss)
0 0 o

HO.,,

O _...-'\/lcl'-'"JS) HO /() ()] CrzHas)
= . -
Ho" "OH Ho OH

unnniifl 10 muyRgMIATIRINTIZWYBIMY 2R*, 3R*,55*trihydroxy-8R*-nonadecyHtetrahydro-
pyran-4-one (15)

3. n1sfeiaiaTeiounudups isotingenone Il

n1738L#wLIIMS 22B-hydroxy-isotingenone il (10) uansgmBmwlaim3u uazilét selectivity index
Fhiewle ‘ie'li’m'iuunqﬁ'uhmmsﬁ‘én 2 viin Taamanivumsivin  TaalS38ReRsnmsismminadud
afnuonldeinmmifenduuasiisit ' duries tingenone (16), 22f-hydroxy-tingencne (9) Az 20-hydroxy-
20-epi-tingenone (17) wnTuafiuans isotingenone Il (18), 22B-hydroxy-isotingenone 11l (10) WAE 20-hydroxy-
20-epi-isotingenone 1l (19) mud ey UjATurmAniiu acid rearrangement ﬁnn'lni'aume'luuuuqﬁﬂ 1n**

RI"I.. R:

Ry R: Ry
16 H Ciiy H
v H CH; ON
17 CH; OH H

Ri Rx R:
18 H CHy 1
10 H Cil; OH
19 Cij; o1 I

uunBf 11 nalnlfAsuantifafainsizvims isotingenone I1i (18), 22B-hydroxy-Isotingenone 1ll (10) uaz
[ ]
20-hydroxy-20-epi-isotingenone |il (19) 9INM7 tingenone (18), 22B-hydroxy-tingenone (9) uas
20-hydroxy-20-epi-tingenone 11l (17) MufaY
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InmIfsRaaTzd munIorieuunms byproducts & ¥&n 1durms 6B-(2"-oxo-propyi)-tingeno (20).
63-(2'-oxo-pm|:;yl)-22[5-hydroxy-tlngenol (21), 8-(E-2'-oxo-propylidene)-22-hydroxy-tingenol (22). 20-hydroxy-
20-epi-isotingenone IV (23), 19,20-didehydro-isotingenona Il (24) usz 6[3-(2"-oxo-propyl)-20-hydroxy-20-epi-
tingenol (25) mm 6 Wimilanaaslmiflimeinoemwannes

nelnnsiadanTeiusams 20, 21 uaz 25 medufineinmavuiiowves acetone Tu methanol Al
umrrzay ﬂeﬁpﬂﬁmnmﬂﬂﬁuuﬁﬁ‘mzﬂ‘m Tnuilole acetone unu methanol szwumIWELTN
ufinsuatman 1ile acetone ¥nlfjAtuiunsn exifinUfATun enolization aglugy enol Safinoumuiiin
nucleophile NRITINIW w1t §jiSen Michael addition fdunis 6 YsIMININL (u.uuqﬁﬁ 12) iAmiln
wy acetonyl Walluan usseein mT 21 tfinu AT dehydrogenation Adumia 6,1' vieldiTiums 22

Hsc\g/cu,
I
H—ngf‘ CH,
ck
!

HC/ CH,
&

uﬂuqii'\ 12 muﬁpana‘lnﬂﬁﬁ?mm:ﬁaﬁmﬂzﬁm: 6B-(2"-oxo-propyl)-tingenol (20), 6B-(2-oxo-propyi)-
22B-hydroxy-tingenol (21) WAz 63-(2"-oxo-propyl)-20-hydroxy-20-epi-tingenol (25) 4Inaz
tingenone (16), 22B-hydroxy-tingencne (9) WA 20-hydroxy-20-epi-tingencne (17) muday
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nalnnsfladains1sfueasns 20-hydroxy-20-epi-isotingenone IV (23) munTanalinuunugiif 13
Tovludsuinueanalnmafedjidurecaonadesiuntsifin isomer | © Saiumsuinsudsionilafifin

Inm Il §fisuresmsnsgu quinone-methide triterpenes mlian1znIa usilumaifin isomer 1 il ring
c unneen whifinsiia ring Imaimflaums 23

#IUMT 19,20-didehydro-isotingenone Il (24) ifine1nl{ATun dehydration muldanazniei
fnunis 19,20 ¥aamMT 20-hydroxy-20-epi-isotingenone i (19)

uuuqa".lif"l 13 lmqﬁpum‘lndﬁﬁ“tmmsﬁai’amn:ﬁ'n: 20-hydroxy-20-epi-isotingenone IV (23)
91NM3s 20-hydroxy-20-epi-tingenone (1 (4]



4. gnﬂo‘hu'h%’uﬁuummw%gnﬂ

e lm-nnnuqnmm‘hsmswnnmu-] miftldnnmandauen IWemmsisdnemsk Tufoms
manuAlflundsdanmed WuianInga steroids (M3 7, 13 UAZ 14) triterpenes (N7 4, 5 UAT 11) UASINT
15 LifignT  ustims salaspermic acid (11) wzinsiinonwidignimulimend Teuoenonisuding
e mvaandudud reverse transcriptase * unliifinaviolaimIulunsisedl dosnnlifmanfunzGuiv
Tafanuazngy fivzuy metabolism #lamSeniu Taamemseangniinunnsinaiu

MINGN quinone-methide triterpenes  WuFNAWIEMIINMITIRAT VAL un@nsneman (Y
10, 18 unz 19) intuAiuansnFnsitaule wase selectivity index ARty @eildwannii 5 wiewnni
10 pinalsfima mavis 3 dondhadufis Anudusu 50 ng/mi onifluiviniend 100% usifivamule
fo wisldanuiduin 20 pgmi MamRelifanuiivfivdoadiay wisiuadulimdu oy 100%

My 9, 16 uas 17 il'n'nmﬂuﬁsgo Turnisfins 12 uasmsfaRaeTew 20-25 udvsiinuiluie
Indifinsiiums 10, 18 uaz 19 usliifigniwiefignivwlimialdton it selectivity index dufinly

Li":im:m'\i’ngaﬁmuﬁnunmﬁmﬁuniﬁaﬁmnd 10, 18 un: 19 MawAmRLITgNIFwTe
uuniGousnBos nunciims 9, 16 usz 17 Jallumsmmulunfofanmeifign * winiseiiwuh
7 3 vianAuduRuiouirog Raiidernnaannuiniuiewivlrnssfsiugnimeiimwassmaven
#41 svvnalassafudiduszuy quinone-methide (HawulunsdtaT 9, 16 uas 17) v:ﬁmuhi’mdqmﬁv‘hu
WouvediSy Fom urshlvidnuduie widsdnsfuyfonlnsorialivezuy phenolic (17 10, 18
unzs 19) enuniluNsocanng ua:lmnmulmaqnfv‘n‘m'l‘ai'tﬁuﬂmnunnﬂ"mﬁuunﬁﬁnua:tfﬂﬁmu'lﬂ
AUMATYLBITTUY phenoiic dnnﬁ"m'l‘ﬁuama’mﬁummiju flavonoids UWRT hydrolyzable tannins 119
wienfignivwlin ¢ adrelfima wvinu3ouficuiuns 12, 20, 21, 22 uas 25 Safivzuuues phenolic Tu
Tasasasuin ulselmuninislndifosin udms 12, 20, 21, 22 uns 25 LiflundelFmSanioiignd
Weuni Samursanasesanninmiumsngu quinone-methide triterpenes uazauWufi1 32UV phenolic Y04
ring A SsliiRpawefugnivulafmdu szeinaiing vinyl 2 nyjsivatiuuy conjugate #au Wadiuszuy divinyl
phenolic #aiiufinulums 10, 18 uas 19 noneinil Wi function fi ring E AllnaRenTsuAmIT KseziAnle
s 24 Baiianuunnsasinms 18 tAnaiing olefinic fidhuniia 18,20 wiilienutuRugani wRzen®
sl smiufinans it double bond Win functional groups 8wy # ring E wziiuRviannumansolums
azulwlusiu (ipophilicity) 1aems uRasiskavionunnimeianm dasslimifinsnanudimiven
8} WWFuB4 tingenone “®

Joirnounzimivmsaneeioly sniimifnsiRudfoadestunusmindrenhalassadaiy
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PHENOLIC-(9-58)-D:A-FRIEDO-24-NOROLEANANES:
A NEW CLASS OF ANTIVIRAL AGENTS.
Uthai Sotanophun *, Vimolmus Lipipun ° and Rapepol Bavovada ©

b Facully of Pharmacy . Silpakorn L miversits, Nahorn-Pa:hom. Thaila:d
2 Faculiy of Phanmaceutical Sciences. Chelaisnghorn University Banghok. Thailand

ABSTRACT
Antveral acnvit: of chemcal constities s fron G- popetaliuom scicrog orpum Laws 1Celastraceaed wore evaluated
v a plagire reducnon assay Thiree cong omds with g phenolie-00° —=81-D A-fricdo-24-rosatoanane sheleton

notngenone 1 la, 22 hvdrosyv-nsonngenone 11 2a and 20-Indrozy Q0-epr-sonngenone e 3a. displa: od actnvines
aga:nxt herpes sumplex tvpe 1 (EDw 3.5 cnd 2 ug ol respecavelv) amd herpes simples npe 2 (EDg, 4. 6 and 2 g,
rospectively)  These compounds were sem-sonhesized from nngenone Ih, 22 B-hvdrosy-tngenone 2b and 20-indroxy-
20)-cpr-timgenone b, respectively.
KEYWORDS: phenolic-(9 —»8)-D: A- friedo-2d-norolcanane, untiviral activity, Glyptopetalum
sclerocarpum

INTRODUCTION

Anuviral actuivity is one of several interesting biological activities attributed to chemical constituents
from plants belonging 1o the family Celastraccae. Some of them were salaspermuc acid [ 1), tmptenfordin [2],
neolnpiertordin {3) and triptotordin C-2 [4]. for example. We ever reported an anti-HSV compound,
sclerocarpic acid, isolated from Glvpropetalum sclerocarpum Laws. [5]. In this conunuing investigation,
three phunoilc-(9—8)-D: A-friedo-24-norolcananes : 1sotingenone 11 1a, 22B-hydroxy-1sotingenone 11 2a
and 20-hvdroxy-20-epi-isotingenone [1I 3a. were prepared from tingenone derivauive (1b-3b) [6]). Their anti-
HSV activitics were preliminarily evaluated.

MATERIALS \AND METHODS
Scmisynthesis of isotingenone I Ta, 22[-hydroxy-isotingenone Il 2q and 20-hydroxy-20-epi-
isotingenone [l 3a
Isotingenone 11 1a. 22B-hydrosy-isoting.-nonc 11l 2a and 20-hydroxy-20-¢pi-1sudngenone 1 3a were
prepared as praviously described [6]. 13rieily, Lingenone 1b, 22]3-hydroxy-tingenone 2b and 20- hydroxy-20-
epi-lingenone 3b v.ere obtained from the siem bark of Glyvpropetalum sclerocarpum [7). Dissolved each of
them in 1*4 hydiochlornic acid in methariul and left at 28-30°C lor | hour. Then the solution was diluted with
waler and extravted with ethyl acetate. Ethyl acetate extracl was subjected to a silica gel columa
chromatvgraphy cluted with #n-hexase:dicthyl ether (I:1) to obtain compound la-3a from 1b-3b
respectively.
Physical :ind spectroscopic data of 1a-3a were consistent with :hose reported [6-8).

Auntiviral assay

IMlaque reduction assay [5] was used for testing antiviral activities against herpes sunplex type |
(KOS) and herpes simplex type 2 (Baylor 186). Dilution in 10% dimethyl sulfoxide in completc medium of
st subsiance was muxed with an equal volume (25 ul) of viral solution (30 PFU/25 ul). The mixture was
incubated at 28-30 "C for | hour belore 50 ul of Vera cells suspension (6x10° cells/ml) were added and
furdher incubated at 37°C in 5% CO- humidilicd incubator for another 3 hours. Then, 75 pl of 1% tragacanth
in complete medium was overlaid and incubated for 2-3 days. The concentration that produccd 50%
inhibition of plague formation was determuned. Acyclovir was uscd as pos:itive control.

Cytolonicity was evaluated by mixing 25 ul of dilution of test compound with 75 ul of Vero cels
suspension. The mixture was incubaied at 37°C in 5% CO, hunndilicd incubator for 2-3 days.

RESULTS AND DISCUSSION

Based on :nechanmism peoposed in literature [9-10]. compounds 1a-3a werc prepare from compound
1b-3b under acndic conditton (Figure 1), 3y companing their physical and spectroscopi: properties wilh
those reported [7-8]. 1a-3a were identified as 1sotingenone 1 ta. 22f3-hydroxy-isotingenone 111 2a and 26
hydroxy-10-¢pr-1sotingenonc 111 3a. respestively.
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Figure I - Scmisynthetic mechanism of la-3a from 16-2b bused on literature [9-10).

Compounds 1a-3a displaycd antiviral activities against 1ISV-1 and 1ISV-2 (Table 1). At 20 pgfmi,
nearly all viral werc inhibited. whereas they did not cause toxic activity to Vero cells. But when
concentration was increase 10 50 pg/ml, 100% of cylotoxicity was detected (FFigure 2). The divinyl-phenolic
moiety of the structurcs, especially the phenolic groups hke that found in some antiviral tflavonoids and
hydrolysable tannins [11]. may be importance for the acuvity. However, more study on structure-activity
relationship of this compound group should be continued, at least, to improve their selectivity.

Table I- Antiviral activities and cvioroxicin of la-3a.

- T Antiviral activity (EDx,, pg/ml) Cytotoxicity
HSV-1 HSV-2 (Cs0. pg/mi)
Isotingenone 111 1a 3 4 35
223-Hydroxy-isotingecnone [11 2a 5 6 15
20-Hydroxy-20-¢pi-isotingenone Il 3a 2 2 35
Acyclovir 0.06 0.5 >50

In previous report [6]. we found that compounds 1a-3a were non-active against bacteria and fungi,
while their parents [b-3b displayed potent activities. Anuviral test of’ 1b-3b was impossible owing 1o their
drong cytotoxicity. It was interesting that after structure of quinone-methide triterpencs (1b-3b) were
rearranged 10 phenolic-(9—8)-D:A-friedo-24-norolcananes (1a-3a), the anubacterial and antifungal activities

were substituted with the anuviral activity.
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