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Chemical constitutes from flesh of Trichosanthes kirilowii
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Abstract: Objective To investigate the chemical constituents from the flesh of Trichosanthes kirilowii. Methods The chemical
constituents from n-butanol fraction of 95% ethanol extract of the flesh of T. kirilowii were separated by silica gel and ODS
chromatogram columns as well as preparative HPLC. On the basis of NMR and MS data analysis, their structures were elucidated.
Results Twenty-six compounds were isolated from 95% ethanol extract of T. kirilowii, of which six organic esters were ethyl laurate
(1), dibutyl phthalate (2), diethyl ethaneioate (3), dibutyl-2-malate (4), 6,10,14,18-tetramethyl-2-ethyl-7-ene-3-hydroxyl-ninecanol-
1-butyl ester (5), drechslerol-B (6), nine organic acids and phenolic acids were p-hydroxybenzaldehyde (7), salicylic acid (8), vanillic
acid (9), isovanillic acid (10), protocatechuate (11), trans-cinnamic acid (12), p-hydroxycinnamic acid (13), trans-ferulic acid (14), and
lauric acid (15), eight flavonoids were diosmetin (16), apigenin (17), chrysoeriol (18), luteolin (19), 4'-hydroxyscutellarin (20),
quercetin (21), diosmetin-7-O-f-D-glucoside (22), chrysoeriol-7-O-B-D-glucoside (23), two aldehydes were S5-acetoxymethyl-
2-furaldehyde (24), 5-hydroxymethyl furfural (25) and one cycloaltinol compounds was cyclotucanol 3-palmitate (26). Conclusion
All compounds except compound 10 are isolated from the Trichosanthes genus for the first time.
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K HR TS (dibutyl phthalate, 2). Z -2
fis ( diethyl ethaneioate, 3 ). S¢F R — T B
4 ). 6,0,14,18-
tetramethyl-2-ethyl-7-ene-3-hydroxyl-ninecanol-1-butyl
ester (5). drechslerol-B (6); 9 NAHLER M IHERS:
FRIEH B (p-hydroxybenzaldehyde, 7). /K&
(salicylic acid, 8). FHR (vanillic acid, 9). 7
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(protocatechuate, 11). KINAHEER (trans-cinnamic
acid, 12). XFRIEEWHERR (4-coumaric acid, 13).
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Jr3 % (apigenin, 17). #]f#F]Z (chrysoeriol, 18+
AR B EZ (luteolin. 19) . 4-F &L | 5 K
(4"-hydroxyscutellarin, 20)- i 7 % (quercetin, 21).
7 MK &K -7-0-B-D- i % ¥ ( geranium lignin-
7-O-B-D-glucoside, 22). FIHF|E-7-0-B-D-4i %] HE
1 (cofloxacin-7-O-B-D-glucoside, 23); 2 MHEEES:
5- 95 P RE RS (5-acetoxymethyl-2- furaldehyde,
24). 5-FHIEHERE (5-hydroxymethyl- furfural, 25)
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FRRE (i, BB B8 (101, 1501020 1)
Pelid, 79945 Bl. B2, &2 @i, 514k
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W, TAUPE-HIEE (2001010 101 2) BREEE,
KA TLC Wi, &9 RAMEBE SRR, JE
Y15 (10 mg) FIisr Cl. C2; Cl il # 2
togl, TAUPRE-FEE (10D CAEITR, B2 %
iy, GINRIER, BB ELEY 7 (17
mg) 8 (27 mg): C2 Wit/ REREAFE AT, —&
Fige- AR (101 1:2) APRBi, Bemimse
FEAL A Y) 9 (11 mg). 10 (12mg) AT 11 (23
mg). D s LA C18 Rl F: /5, LLglizk
K 10%- 15%. 20%- 25%- 30%- 35%- 40%- 50%-
75% -~ 90% I BE- 7K Bh FE e, AR EA 10
mL/min, & 100 ZFHIEE 1 MRS, B 1 ROEE
Wi, HKH TLC il & I B A [R5 s 75
595y Div Dy; Dy A0Sk WS S 2 P i 4594k
A¥12 (24mg). 13 (21 mg) F114 (18 mg); D,
YO>I F I S VR E ) 15 (14 mg) M
6 (11 mg). E it/ LARAH Cig i R SR 73 25, L
PRI KBR BESE M, AR EN 10 mL/min, % 100
mL W8 1 NGy, B BUR RS, JERA TLC
W, A IERAMFEBE SRS, 1595 Eis Eas
Es: By BERA I S 564 26 (13 mg);
By VLA EERAE (i, SR CFE-HE (201, 111,
1:2) BREEVERL, RIGEHl&mitHgith, BEw
24 (15mg) f125 (14mg); E; RO IEF 5,
FRE-ZK IR BE M, AR 2EiAL, 151664 16 (34
mg). 17 (42mg) F118 (38 mg). F /x4l Cig
W B A 4 B9, DA - KBRS VR, AR &
10 mL/min, % 100 mL Y€ 1 N, &1 19
(36 mg), FFHBAAENRILEY) 20 (19 mg)
21 (37mg). G iERATER LBE-FEE (111,
1:2), HEEBEN, B3R5 G, 850 %A
YA A 22 (29 mg) F123 (34 mg).
3 KT

&M 1. R Ek, BARES; ESI-MS
miz: 227 [M—H]; 'H-NMR (400 MHz, CDCI5) 6:
0.88 (3H, s, 12-CH3), 1.07 3H, t, J= 6.1 Hz, 2'-CH3),
2.32 (1H, t, J = 4.1 Hz, H-2), 1.66 (2H, s, H-3), 1.33
(2H, s, H-4), 1.26 (14H, m, H-4~11), 401 (2H, q, J =
9.1 Hz, C-1"); "C-NMR (100 MHz, CDCI;) &: 173.1
(C-1), 33.9 (C-2), 25.0 (C-3), 29.0 (C-4), 29.3 (C-5),

29.7 (C-6), 29.6 (C-7), 29.6 (C-8), 29.3 (C-9), 32.0
(C-10),23.7 (C-11), 14.1 (C-12). DA L%k 5 kR
BRA S, Hoah et A 1 8 AR 2.

&Y 2. TEMREE, BAHESK;
ESI-MS m/z: 277 [M—H]; 'H-NMR (400 MHz,
CDCL) 6: 8.03 (2H, s, H-3. 6), 7.72 (2H, s, H-4. 5),
430 (4H, t, J= 4.5 Hz, H-1'), 1.48 (4H, m, H-2"), 0.90
(6H, s, H-3"); "C-NMR (100 MHz, CDCI;) J: 167.8
(C = 0), 132.4 (C-2), 128.0 (C-3), 132.9 (C-4), 64.6
(C-1"),31.2 (C-2"), 18.9 (C-3"), 13.8 (C-4"). VL ¥k
SCRRIE A B, e A 2 AT
IR T 1 o

&Y 3. EMRBE, BA5ESK;
ESI-MS m/z: 145 [M—H]; 'H-NMR (400 MHz,
CDCIL) 6: 4.17 (4H, q, J = 7.2 Hz, H-1, 1"), 1.24 (6H,
t,J=7.2 Hz, H-2, 2'); "C-NMR (100 MHz, CDCL;) §:
157.7 (C = 0), 60.7 (C-1'), 13.8 (C-2"). £ iR %5 it
B, MU e S 3 N R LTS,

&Y 4: TR, ESI-MS m/z: 245 [M—
H]"; 'H-NMR (400 MHz, CDCI;) 6: 0.90 (6H, m,
H-4'), 1.40 (4H, m, H-3'), 1.54 (4H, m, H-2'), 406~
4.13 (4H, m, H-3"), 7.58 (1H, s, -OH), 5.06 (1H, s,
H-2), 2.67~2.92 (2H, m, H-3'); *C-NMR (100 MHz,
CDCILy) d: 174.1 (1-C = 0), 172.8 (4-C = 0) 65.3
(C-1"), 31.1 (C-2"), 18.9 (C-3'), 13.8 (C-4"), 67.7 (C-2)
HEM N 5 F2FAEAE 5, 38 (C-3). LA EEHR 53
RRIROE S A — Y, WA 4 NSERR =
T,

W 5. BEMRY); ESI-MS m/z: 436 [M—
H]";: 'H-NMR (400 MHz, CDCl5) 6: 4.24~4.49 (2H,
s, H-2), 3.30 (1H, s, H-3), 5.48 (1H, s, H-7), 5.43 (1H,
s, H-8), 4.14 (1H, s, -OH), 2.32 (2H, s, H-2'), 1.26
(3H, s, H-19); "*C-NMR (100 MHz, CDCI3) &: 65.6
(C-1), 30.5 (C-2), 68.1 (C-3), 38.7 (C-4), 34.4 (C-5),
33.8 (C-6), 130.9 (C-7), 128.8 (C-8), 27.1 (C-9), 30.3
(C-10), 28.9 (C-11), 29.0 (C-12), 29.1(C-13), 31.9
(C-14), 29.3 (C-15), 29.5 (C-16), 29.6 (C-17), 38.0
(C-18), 13.9 (C-19), 13.8 (C-20), 13.6 (C-21), 18.5
(C-22), 19.1 (C-23), 22.6 (C-24), 10.9 (C-25), 167.7
(C-1"), 39.1 (C-2"), 22.5 (C-3"), 14.0 (C-4"). LA L%HE
s A -, M e A 508 6,10,14,
18-tetramethyl-2-ethyl-7-ene-3-hydroxyl-ninecanol-1-
butyl ester.
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EY) 6: FEAHRIEA; ESI-MS m/z: 603 [M—
H]"; 'H-NMR (400 MHz, DMSO) &: 4.49 (1H, s,
-OH), 2.38 (2H, s, H-2), 2.35 (2H, s, H-3), 5.43 (2H, s,
H-4, 5), 2.16 (2H, s, H-6), 1.26 (26H, s, H-7~19),
0.88 (3H, s, H-20, 20"), 4.06 (2H, s, H-1'), 1.77 (2H, s,
H-2'), 3.40 (1H, s, H-3"), 5.34 (2H, s, H-11", 12"), 2.16
(4H, s, H-10", 13", 126 (12H, s, H-14'~19');
BC-NMR (100 MHz, DMSO-dq) 6: 173.4 (C-1), 34.4
(C-2), 28.7 (C-3), 129.8 (C-4), 131.3 (C-5), 33.7(C-6),
29.9 (C-7), 29.6 (C-8~19), 14.1 (C-20), 61.1 (C-1"),
36.6 (C-2'), 70.2 (C-3'), 37.5 (C-4"), 25.4 (C-5"), 29.7
(C-6'~9"), 27.7 (C-10", 13"), 130.6 (C-11'~12"), 29.3
(C-14'~19"), 14.1 (C-20"). LA 204 5 SRk FE A
— 312, W E AL S 6 A drechslerol-B.

WEY 7. FEMBRBAR, A Bk
ESI-MS m/z: 121 [M—H], X9 FHREN 122;
'H-NMR (400 MHz, DMSO-dq) d: 7.71 (2H, d, J=8.2
Hz, H-2, 6), 6.89 (2H, d, J=9.1 Hz, H-3, 5), 9.68 (1H,
s, -OH), 9.89 (1H, s, -CHO); "C-NMR (100 MHz,
DMSO-dg) d: 129.5 (C-1), 132.7 (C-2), 116.4 (C-3),
164.3 (C-4), 116.4 (C-5), 132.7 (C-6), 191.04 (C-7).
DL 5 scmkioE A -, Mot e 7
NFREE K HE

e 8: At mAAR, mp 158~161 C;
ESI-MS m/z: 137 [M—H] ; 'H-NMR (400 MHz,
DMSO-dg) : 7.08 (1H, m, H-3), 7.58 (1H, t, J = 6.9
Hz, H-4), 7.51 (1H, m, H-5), 8.03 (1H, d, J = 6.9 Hz,
H-6), 12.04 (1H, s, -COOH), 15.27 (1H, s, -OH);
BC-NMR (100 MHz, DMSO-d;) &: 171.8 (-COOH),
113.1 (C-1), 162.2 (C-2), 117.6 (C-3), 135.3 (C-4),
121.2 (C-5), 131.7 (C-6). VA -%dl 5 SChk i LA
— 5B, RS 8 KR .

&Y 9: AgE S (L8R, mp208~210 C;
ESI-MS m/z: 167 [M—H] , #HX4>FFiE N 168;
'H-NMR (400 MHz, DMSO-d;) d: 7.43 (1H, s, H-2),
7.61 (1H, d, J= 7.8 Hz, H-6), 7.25 (1H, d, J= 7.8 Hz,
H-5), 9.55 (1H, s, -OH), 12.74 (1H, s, -COOH), 3.83
(3H, s, 3-OCH3); "*C-NMR (100 MHz, DMSO-dg) 6:
169.3 (-COOH), 123.8 (C-1), 114.7 (C-2), 149.1
(C-3), 153.9 (C-4), 114.1 (C-5), 124.0 (C-6), 56.1
(-OCH3). LA 3 5 ek 3 A — 8, #oif
ENEY 9 NEHIR.

AP 10: AEERE AL SRR, mp250~

253 ‘C; ESI-MS m/z: 167 [M—H]; 'H-NMR (400
MHz, DMSO-d) 6: 7.52 (1H, s, H-2), 7.02 (1H, d, J =
7.8 Hz, H-5), 7.66 (1H, d, J = 7.8 Hz, H-6), 9.27 (1H,
s, -OH), 12.74 (1H, s, -COOH), 3.86 (3H, s, 3-OCHa);
BC-NMR (100 MHz, DMSO-dq) &: 169.3 (-COOH),
123.9 (C-1), 117.0 (C-2), 147.1 (C-3), 155.3 (C-4),
112.1 (C-5), 123.9 (C-6), 56.1 (-OCH3). LA ¥4
SRR E A ), e e A 10 N R
EA78

AW 11 IR T AR K, mp 198~200 C;
ESI-MS m/z: 153 [M—H], X FiEN 194;
'H-NMR (400 MHz, DMSO-dg) 6: 7.35 (1H, s, H-2),
7.06 (1H, d, J = 8.0 Hz, H-5), 7.49 (1H, d, J = 8.0 Hz,
H-6), 9.48 (2H, s, 4-OH), 12.74 (1H, s, -COOH);
BC-NMR (100 MHz, DMSO-d) 6: 169.3 (-COOH),
1242 (C-1), 117.4 (C-2), 145.9 (C-3), 152.5 (C-4),
117.2 (C-5), 124.3 (C-6). LA -HdE 5 CHkIRIESEA
—5U, R LA 11 N LASIR .

& 12: AR (), mp 132~134 C;
ESI-MS m/z: 147 [M—H]; 'H-NMR (400 MHz,
DMSO-ds) 6: 7.54 (2H, s, H-2, 6), 7.38 (2H, s, H-3,
5), 7.33 (1H, s, H-4), 7.54 (1H, d, J = 14.6 Hz, H-7),
6.27 (1H, d, J = 14.6 Hz, H-8), 12.05 (I1H, s,
-COOH); "“C-NMR (100 MHz, DMSO-d) &: 135.2
(C-1), 128.5 (C-2, 6), 128.6 (C-3, 5), 127.9 (C-4),
1442 (C-7, C=C), 116.5 (C-8, C=C), 171.5 (C-9,
-CO-)o VA_EHHR 5 Sk g 3 A — 51, e e Ak
HEW12 R .

WEW13: RE A (FEE, mp212~214
‘C; ESI-MS m/z: 163 [M—H]; 'H-NMR (400 MHz,
DMSO-ds) 6: 7.45 (2H, d, J = 8.0 Hz, H-2, 6), 6.59
(2H, d, J = 8.0 Hz, H-3, 5), 7.49 (1H, d, J = 14.0 Hz,
H-7), 6.27 (1H, d, J = 14.0 Hz, H-8), 9.68 (1H, s,
-OH), 12.05 (1H, s, -COOH); "“C-NMR (100 MHz,
DMSO-dg) d: 127.8 (C-1), 130.6 (C-2, 6), 115.8 (C-3,
5), 157.7 (C-4), 144.2 (C-7, C=C), 116.5 (C-8, C=C),
171.5 (C-9, -CO-)o Lh % 5 cifdfae A — 5,
MU E AL B 13 TR I FERR

&Y 14: AR A A, mp 168~177 C;
ESI-MS m/z: 193 [M—H] ; 'H-NMR (400 MHz,
DMSO-ds) : 7.11 (1H, s, H-2), 7.01 (1H, d, J = 8.0
Hz, H-5), 6.79 (1H, d, J = 8.0 Hz, H-6), 9.55 (1H, s,
-OH), 12.04 (1H, s, -COOH), 7.45 (1H, d, J = 16.0
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Hz, H-7, C=C), 6.27 (1H, d, J = 16.0 Hz, H-8, C = C),
3.83 (3H, s, 3-OCH3); "“C-NMR (100 MHz, DMSO-dg)
g 171.5 (-COOH), 127.6 (C-1), 111.9 (C-2), 149.1
(C-3), 147.9 (C-4), 116.8 (C-5), 122.9 (C-6), 56.1
(-OCH3). L E%df 5 ek 3 A — 5, doi
SEAE Y 14 A FTERIR -

WA 15: AtEPIREE CRD, mp 44~46
‘C; ESI-MS m/z: 199 [M—H]"; 'H-NMR (400 MHz,
DMSO-dg) d: 11.87 (1H, s, -COOH), 2.21 (2H, t, J =
4.0 Hz, H-2), 1.54 (2H, m, H-3), 1.33 (2H, s, H-4),
1.26 (14H, m, H-5~11), 0.88 (3H, s, -CH3); *C-NMR
(100 MHz, DMSO-de) d: 178.4 (C-1), 34.0 (C-2), 24.7
(C-3), 29.0 (C-4), 29.3 (C-5), 29.6 (C-6-C-8), 29.3
(C-9), 31.9 (C-10), 22.7 (C-11), 14.1 (C-12). LA E3
5 ks A, e e Y 15 N A
HERR .

A 16: T GE (BEBRZES), mp 257~
258 ‘C; ESI-MS m/z: 299 [M—H]; 'H-NMR (400
MHz, DMSO-de) 6: 6.71 (1H, s, H-3), 5.99 (1H, s,
H-6), 6.05 (1H, s, H-8), 7.21 (2H, s, H-2', 6'), 6.76
(1H, s, H-3"), 12.97 (1H, s, 5-OH), 10.18 (1H, s,
7-OH), 9.17 (1H, s, 5-OH), 3.86 (3H, s, 4'-CHs);
BC-NMR (100 MHz, DMSO-dq) J: 163.6 (C-2), 104.5
(C-3), 182.1 (C-4), 161.8 (C-5), 98.3 (C-6), 166.4
(C-7), 94.0 (C-8), 158.7 (C-9), 104.4 (C-10), 123.0
(C-1"), 121.5 (C-2'), 112.1 (C-3"), 149.3 (C-4"), 147.2
(C-5"), 114.9 (C-6"), 56.1 (-OCH3). LA_F¥dh 5 ik
A", e A 16 HEHAK.

WA 17: RFE ORI (BEER T, mp 346~
348 ‘C; ESI-MS m/z: 269 [M—H] ; 'H-NMR (400
MHz, DMSO-de) 6: 6.71 (1H, s, H-3), 5.99 (1H, s,
H-6), 6.05 (1H, s, H-8), 7.48 (2H, s, H-2', 6'), 6.65
(2H, s, H-3', 5"), 12.97 (1H, s, 5-OH), 10.18 (1H, s,
7-OH), 9.68 (1H, s, 5-OH); "“C-NMR (100 MHz,
DMSO-ds) d: 163.6 (C-2), 104.5 (C-3), 182.1 (C-4),
161.8 (C-5), 98.3 (C-6), 166.4 (C-7), 94.0 (C-8), 158.7
(C-9), 104.4 (C-10), 123.0 (C-1'), 129.2 (C-2'), 115.8
(C-3"), 157.7 (C-4"), 115.8 (C-5"), 129.2 (C-6). LA L
Mol 5 ek A -, Mt AE Y 17 N

&Y 18: EEPRRG & (B LE,
ESI-MS m/z: 255 [M—H]; 'H-NMR (400 MHz,
DMSO-de) 6: 6.71 (1H, s, H-3), 5.99 (1H, s, H-6),

6.05 (1H, s, H-8), 7.16 (1H, s, H-2"), 6.99 (1H, s,
H-3"), 6.67 (1H, s, H-6"), 12.97 (1H, s, 5-OH), 10.18
(1H, s, 7-OH), 9.55 (1H, s, 4-OH), 3.83 (3H, s,
OCH3); “C-NMR (100 MHz, DMSO-ds) &: 163.6
(C-2), 104.5 (C-3), 182.1 (C-4), 161.8 (C-5), 98.3
(C-6), 166.6 (C-7), 94.0 (C-8), 158.7 (C-9), 104.4
(C-10), 122.7 (C-1"), 121.5 (C-2"), 116.8 (C-3"), 147.9
(C-4"), 149.1 (C-5"), 111.9 (C-6'), 56.1 (-O-CH3). LA E
b 5 S CmR B R A 5, MEi e 18 A
PRI

WA 19: EOERS W (BER L), mp
328~330 ‘C; ESI-MS m/z: 285 [M—H]; 'H-NMR
(400 MHz, DMSO-dq) 6: 6.71 (1H, s, H-3), 5.99 (1H,
s, H-6), 6.05 (1H, s, H-8), 6.89 (1H, s, H-5'), 7.19 (1H,
s, H-6), 12.97 (1H, s, 5-OH), 10.87 (1H, s, 7-OH),
9.17 (1H, s, 3'-OH), 9.45 (1H, s, 4-OH); "*C-NMR
(100 MHz, DMSO-ds) d: 163.6 (C-2), 104.5 (C-3),
182.1 (C-4), 161.8 (C-5), 98.3 (C-6), 166.4 (C-7), 94.0
(C-8), 158.7 (C-9), 104.4 (C-10), 123.0 (C-1), 115.4
(C-2'), 145.9 (C-3"), 146.5 (C-4'), 117.2 (C-5"), 121.8
(C-6") Lh_E%t 5 ek g 2 A — 2", #erie b
G 19 AARBEEF R,

&) 20: B KR (BEER £.T8 ) ; ESI-MS m/z:
286 [M—H] ; 'H-NMR (400 MHz, DMSO-dq) 6: 6.71
(1H, s, H-3), 5.85 (1H, s, H-8), 7.48 (2H, s, H-2', 6'),
6.65 (2H, s, H-3, 5"), 12.97 (1H, s, 5-OH), 12.97 (1H,
s, 5-OH), 8.73 (1H, s, 6-OH), 9.48 (1H, s, 6-OH), 9.68
(1H, s, 4-OH); "“C-NMR (100 MHz, DMSO-dq)
163.6 (C-2), 104.5 (C-3), 182.1 (C-4), 153.5 (C-5),
143.9 (C-6), 158.6 (C-7), 95.4 (C-8), 151.4 (C-9),
106.9 (C-10), 123.0 (C-1"), 129.2 (C-2"), 115.8 (C-3"),
157.7 (C-4"), 115.8 (C-5"), 129.2 (C-6"). LA L#¥E 5
SCHRARGE A —EY, WO RS 20 9 4-FRdE

AP 21: FEEEOEPRGE A (BEIR 48D, mp
313~314 °C; ESI-MS m/z: 301 [M—H]; 'H-NMR
(400 MHz, DMSO-dq) 6: 5.94 (1H, s, H-6), 6.05 (1H,
s, H-8), 7.04 (2H, d, J = 8.4 Hz, H-2', 6"), 6.82 (1H, d,
J = 8.4 Hz, H-5'), 10.68 (1H, s, 3-OH), 12.97 (1H, s,
5-OH), 10.17 (1H, s, 7-OH), 9.48 (1H, s, 4-OH), 9.48
(1H, s, 5-OH); "C-NMR (100 MHz, DMSO-d;) J:
146.9 (C-2), 136.5 (C-3), 176.1 (C-4), 161.8 (C-5),
98.3 (C-6), 166.4 (C-7), 94.0 (C-8), 158.7 (C-9), 104.4
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(C-10), 123.0 (C-1'), 121.8 (C-2"), 117.2 (C-3"), 146.5
(C-4"), 145.9 (C-5"), 115.3 (C-6"). LL_E%¥E 5 kIR
ERA S, HoaE A 21 Al &

th&W 22: HE R (@%ﬁﬁmax mp 253~
255 ‘C; ESI-MS m/z: 461 [M—H]; "H-NMR (400
MHz, DMSO-dg) &: 6.71 (1H, s, H-3), 6.17 (1H, s,
H-6), 6.74 (1H, s, H-8), 7.21 (2H, s, H-2', 6'), 6.76
(1H, s, H-3"),12.97 (1H, s, 5-OH), 9.27 (1H, s, 5'-OH),
3.86 (3H, s, 4'-CH3), 5.80 (1H, s, H-1"), 3.94 (H, s,
6"-OH); "“C-NMR (100 MHz, DMSO-dy) 6: 163.6
(C-2), 104.5 (C-3), 182.1 (C-4), 161.8 (C-5), 98.1
(C-6), 164.0 (C-7), 92.9 (C-8), 158.0 (C-9), 103.4
(C-10), 122.8 (C-1"), 121.5 (C-2'), 112.1 (C-3"), 149.3
(C-4"), 147.1 (C-5"), 114.9 (C-6), 56.1 (-O-CHj),
109.2 (C-1"), 73.5 (C-2"), 76.9 (C-3"), 71.6 (C-4"),
81.5 (C-5"), 62.2 (C-6") LA_LH¥a 5 kR IE FE A
—5 M, W E S 22 AFE AR E-T-0-B-D-F
IR

th &4 23: Ok A, mp 177~179 °C; ESI-MS
m/z: 463 [M+H]", 461 [M—H], HX}HTHREN
462; 'H-NMR (400 MHz, DMSO-dg) d: 6.71 (1H, s,
H-3), 6.17 (1H, s, H-6), 6.74 (1H, s, H-8), 7.16 (2H, s,
H-2', 6'), 6.99 (1H, s, H-3"), 12.97 (1H, s, 5-OH),
9.55 (1H, s, 4-OH), 3.83 (3H, s, -OCH3), 5.80 (1H, s,
H-1"); “C-NMR (100 MHz, DMSO-ds) J: 163.6
(C-2), 104.5 (C-3), 182.1 (C-4), 161.9 (C-5), 98.1
(C-6), 164.0 (C-7), 92.9 (C-8), 158.0 (C-9), 103.4
(C-10), 122.6 (C-1"), 121.5 (C-2'), 116.8 (C-3"), 147.9
(C-4'), 149.1 (C-5"), 111.9 (C-6), 56.2 (-O-CH;),
109.2 (C-1"), 73.4 (C-2"), 76.9 (C-3"), 71.5 (C-4"),
81.5 (C-5"), 62.2 (C-6"). VAL ¥ 5 TRk IE FE A
— 5P, W E S 23 FRTHRRE-7-0-B-D-F
ENEE

EY) 24: SRS <ﬁﬁ@ﬂ>, mp 54~56
‘C; ESI-MS m/z: 167 [M—H]"; 'H-NMR (400 MHz,
DMSO-dg) o: 7.42 (1H, d, J = 16.2 Hz, H-3), 6.73
(1H, d, J = 16.2 Hz, H-4), 5.09 (2H, s, -CH,-0O-), 2.09
(1H, s, -CH3), 9.68 (1H, s, -CHO); *C-NMR (100
MHz, DMSO-dg) §: 178.1 (-CHO), 153.1 (C-2), 121.9
(C-3), 111.6 (C-4), 155.5 (C-5), 170.2 (-CO-), 60.2
(-CH,-0-), 20.1 (-CH;). LA 3l 530kl B A —
B, W EAG S 24 9 5- T T BB

&) 25: K tadsimR, mp30~34 C;

ESI-MS m/z: 125 [M—H]; 'H-NMR (400 MHz,

DMSO-d¢) d: 7.52 (1H, d, J = 16.5 Hz, H-3), 6.73

(1H, d, J = 16.5 Hz, H-4), 439 (2H, s, -CH,-), 5.12

(1H, s, -OH), 9.68 (1H, s, -CHO); "“C-NMR (100

MHz, DMSO-dg) &: 178.1 (-CHO), 153.1 (C-2), 121.9

(C-3), 111.6 (C-4), 161.6 (C-5), 57.0 (OCH,-). BL -3k

o 5 SCHRRE R A — Y, WA 25 8 5-

¥4 F R
&Y 26 HEHIRAA; ESI-MS m/z: 717.6

[M+Na]"; '"H-NMR (400 MHz, DMSO-dy) &: 4.27

(1H, t, J = 6.0, 2.0 Hz, H-2), 0.45 (2H, s, H-19),

5.18~5.32 (2H, d, J = 2.5 Hz, 31-C=CH,), 4.77 (1H,

s, -OH), 2.35 (2H, d, J = 4.0 Hz, H-2"); *C-NMR (100

MHz, DMSO-dj) 8: 31.6 (C-1), 26.9 (C-2), 80.4 (C-3),

39.6 (C-4), 47.2 (C-5), 20.9 (C-6), 25.8 (C-7), 47.8

(C-8), 20.2 (C-9), 26.1 (C-10), 26.5 (C-11), 32.9

(C-12), 45.4 (C-13), 48.9 (C-14), 35.6 (C-15), 28.2

(C-16), 52.4 (C-17), 18.0 (C-18), 29.8 (C-19), 36.3

(C-20), 18.4 (C-21), 35.9 (C-22), 28.0 (C-23), 156.9

(C-24), 73.6 (C-25), 29.3 (C-26), 29.3 (C-27), 25.5

(C-28), 15.2 (C-29), 19.3 (C-30), 106.7 (C-31), 173.6

(C-1'), 34.9 (C-2'), 252 (C-3"), 29.2 (C-4"), 29.3

(C-5'-C-13"), 31.9 (C-14'), 22.7 (C-15"), 14.1 (C-16').

DL $0d 5 SCmkROE R A — 3, do e (b A 26

“A cyclotucanol cyclotucanol 3-palmitate .
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