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Chemical constituent analysis of EtOAc fraction of Tithonia diversifolia (HEMSL. ) A. Gray
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[Abstract] Objective To isolate and identify the chemical constituents of the EtOAc fraction of Tithonia diversifolia.
Methods The dried aerial parts of Tithonia diversifolia were extracted with 80% EtOH,and the chemical constituents of the
ethyl acetate portion from the extract were isolated by column chromatography with silica gel, Sephadex LLH-20 and MCI. The
isolated compounds were identified by NMR and MS analysis. Results Ten compounds were isolated from EtOAc extract, and
identified as: vanillin (1), ergosterol (2), ergosterol peroxide (3), 3-methoxy-4-hydroxy-trans-cinnamaldehyde (4 ),
p-hydroxybenzaldehyde ( 5), 7-methylesculetin (6), 5-hydyoxymethyl furfural (7)., nepetin (8), docosanoic acid 2,
3-dihydroxypropyl ester(9) and 13-hydroxyeupatorochromene (10). Conclusion Vanillin, ergosterol, ergosterol peroxide, 3-
methoxy-4-hydroxy-trans-cinnamaldehyde, p-hydroxybenzaldehyde, 7-methylesculetin, 5-hydyoxymethyl furfural, docosanoic
acid 2, 3-dihydroxypropyl ester, and 13-hydroxyeupatorochromene have been isolated from Tithonia diversifolia for the first
time.
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1 MBFFE

1.1 EBMBERRA  BHUE S ZEMCHA Ya-
naco., i BE AR AL 1) 5 % % 3 = X (Bruker-speckospin
AC-600P) ; ESI-MS Ji i (Varian MAT-212), #E
EHr R H(100-200 H 1 200~300 H G172
R SRR AR )22 TLC O & 71
FRERETE KA B w5 4 BB BE X Sephadex LH-
20 #E (Pharmacia & 7)) ; MCI 8 (=2 %A
A 5 HoAb 3 ¥ R 43 b 4l 24 4 A 2 ) A B
AN 3 IR(Brucker Vector 22 K il &%) .

1.2 #& MAAEZ5H T 2008 F 9 ARA B S
H 25 TR R 2E KA BE B 24 70 Rk o 7 A 0 %
E N ARG (Tithonia diversi folia (HEMSL. ) A.
Gray |

1.3 MFEmaeRRsH M L 22
kg, JH 80 %0 1 LB IR 4R L, & I & B 4 UM, 9
WA 2 600 g $REY, KGRIV EIE TR K
U SRR 1 Bk L 20 TR £ T K AR RN B IE T R
W, AR ORI e 45 I 15 B A Bk A7 150. 9 g
LR BEIBAT 130.5 g MIE T EEHBA7 160.2 g, HL
R ZBETBAL 120. 0 g,100~200 H ik B HERE , ik I8
KR, G- R LR (20 = 1~1 = 1) B6 YR,
4 TD-1,TD-2, TD-3, TD-4, TD-5, TD-6 3£ 6 4~
4y, TD-3 RERERH)ZM CAMEE : R TR=38 ¢
DAY 547 mg) . 4 MCI B (10%.20% .
30%.50%.70%.90% MeOH) Fll Sephadex LH-20
BEME (Hexane : MeOH : CHCL,=2: 1 : D&
¥ 1(9 mg) .3(56 mg) .4(20 mg).10(85 mg); TD-4
22 MCT BB AR PR (10 % ~90 %) 154k &4 7(15
mg); TD-5 &R B A Z M CAMEE : 2 &
fifE=5: 1), MCI % & fl Sephadex LH-20 #E I
(MeOH : CHCl; =1 : D8LAY 6(35 mg) .8(206
mg) ; TD-6 £ ik &AL 2 A7 (A il ik 2 21 L BiR =
2+ 1)l Sephadex LH-20 ¥ (MeOH : CHCI, =

1: DAY 2(5 mg) .9(80 mg) .
2 & B

2.1 o1 miEre TOEIRY M, m p.
80~81°C , UV(MeOH) Amix (nm) : 310,279,214, IR
(KBI) ymex (em ™ ') ;3 195,2 860,1 700,1 620,1 520,
ESI-MS:153. 01([M-+H]" ), &5 & 203 F Bk 3% 7 5
7y F XA CyHy Os,) HNMR (600 MHz, CDCl3) ;
3.96(3H, s,-OCH;3). 9. 83 (1H, s,-CHO), 7. 04
(1H.d,J=2.4 Hz,H-2),7.42(1H.d,J =7. 2Hz,
H-5). 7. 43 (1H. dd. J = 2. 4. 7. 2 Hz, H-6);
"CNMR(150 MHz,CDCl;) :190. 9(C-CHO),108. 8
(C-2),129.9(C-1),147. 2(C-3),151. 7(C-4) ,114. 4
(C-5),127. 5(C-6),56. 2(C-OCH;),' HNMR I
PCNMRY Uk A —BL e kG 1 E R
i (vanillin) ,

2.2 b2 mER HEHK.m p .
148~150°C , IR (KBr) vuux (em™ ') 3 420, 1 6505
"HNMR(600 Hz.CDCl;)8:0. 63(3H.s.18-CH;),
0.82(3H,d,J=6.4 Hz,26-CH;),0. 84(3H.d,J =
6.4 Hz,27-CH;),0. 92 (3H.d, J =6. 8 Hz, 28
CH;),0.95(3H,s,19-CH;),1. 03(3H.d.J =6. 8
Hz,21-CH,), 3. 63 (1H, m,30-H),5. 18 (1H, dd,
J=15.0,7.8 Hz,23-H),5. 22(1H,dd. J =15. 0,
7.8 Hz,22-H),5.39(1H,m,6-H),5. 57 (1H, m, 7-
H) ;" C-NMR (150 Hz,CDCl;) §:38. 4(C-1), 28.
(C-2),70.5(C-3),33. 1(C-4),139. 8(C-5),119.
(C-6),116.3(C-7),141. 4(C-8),46. 3(C-9), 37.
(C-10),21. 1(C-11),39. 1(C-12) ,42. 8(C-13) , 54.
(C-14),23.0(C-15),28. 3(C-16),55. 8(C-17),12.
(C-18),16. 3 (C-19),40. 4 (C-20),19. 7 (C-21),
132.0(C-22),135. 6 (C-23),42. 8(C-24),33. 1(C-
25),20.0(C-26),21.1(C-27),17. 6(C-28), LA L%
P 5Ok R R R BLER S 2
F A 1§ B (erogosterol) ,

2.3 e 3wEmET HOH M. m .
173~ 175°C, Lieberman-Burchard [z W 2 £ 41 4,
ESI-MS:429. 33([M+H] ), #7372k CosHy,
O, ,'HNMR(CDCl;,600 MHz) §:6.48(1 H.d.,J =
8.4 Hz),6. 22(1H,d,J=8.4 Hz),5. 19(1H,dd,
J=7.8,15.0 Hz),5. 12(1H,dd, ] = 8. 4,15. 0
Hz),3.95(1H,s),0. 98(3H.d.J=6.6 Hz),0. 88
(3H,d,J=6.8 Hz),0.86(3H,s),0.82(3H.d,J =

= o = Oy W
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6.6 Hz),0.79(3H.d,J=6.6 Hz),0. 78(3H,s);
"CNMR(CDCl; ,150 MHz) §:135. 4(C-6),135.
(C-22),132. 3(C-23),130. 7(C-7),82. 1(C-5),79.
(C-8).66.4(C-3),56.2(C-17),51. 7(C-14),51.
(C-9),44. 6(C-13),42. 8(C-24),39. 7(C-20), 39.
(C-12),36.9(C-4),36.9(C-10),34. 6 (C-1),33.
(C-25),30. 1(C-2),28. 6(C-16),23. 4(C-13), 20.
(C-21),20. 6(C-15),19. 9(C-26),19. 6(C-27),18.
(C-19),17. 5(C-28),12. 9(C-18), LI E%¥# 5 3¢
BRI — B e A 3 kAR 2 A B
(ergosterol peroxide) ,

2.4 b PhawEMmbiEr HOHE,m p.
67°C IR (KBr) vmsx (ecm™ ') 3 400, 1 660, 1 580,
1250; UV (CHCl: ) Ama (nm): 333, 302 (sh);
"HNMR(600 MHz,CDCI;) §:3.95(3H,s,OCH;),
6.03(1 H,s,-OH),6.60(1H.dd.J=15.6.7.8 Hz,
H-2),6.96(1H,d,J=8.4 Hz,H-5'),7. 07(1H,d,
J=1.8 Hz,H-2"),7.12(1H.dd,J =8. 4,1. 8 Hz,
H-6'),7.40(1H,d,J =15.6 Hz,H-3),9. 65(1H,
d,J=7.8 Hz,H-1); "CNMR (150 MHz.CDCl;)
§:56. 1(C-OCH;),109.5(C-5"),114. 9(C-2"),124.
07(C-6"),126.4(C-2),126. 7(C-1"),147. 0(C-4"),
149.0(C-3"),153. 2(C-3),193. 7(C-1), L I %4
5 SCHRY R Y 3- AR -4 R S AR I AR — 3K,
WE &Y 4 3-H 4 45 B 0 B (3-me-
thoxy-4-hydroxy-trans-cinnamaldehyde) ,

2.5 ey swgmibEEr HOKMAEA.m p. .
115~117°C," HNMR (CDCl,, 600 MHz) §:9. 85
(1H,s,-CHO),7.80(2H,dd,J=8.4,1.8 Hz,H-2,
6),6. 95 (2H, dd, J] = 8. 4, 1. 8 Hz, H-3,5);
¥ CNMR(CDCl;, 150 MHz) §:130. 0(C-1),132. 5
(C-2,C-6),116. 0(C-3,C-5),191. 1(-CHO), 161. 4
(C-4), "H-NMR 1" C-NMR 5 3B $ 18 3 A —
HL B S AR SR B (p-hydroxybenz-
aldehyde) ,

2.6 o6 wgHmEr EWEOHM, m p. .
182 ~184°C, ¥ 4MJT 365 nm T B 4% ik 8 %5 o,
UV ( EtOH) Ay (nm) : 230, 254,295,349,252,311,
399(NaOH), IR(KBr) v, (cm '):3 394,1 708,
1621, 1 560, 1 511, 1 388, 1 290, 1 140,
942,869 ,' HNMR(CDCl;, 600 MHz) §:7. 59(1H,
d,J=8.4 Hz,H-4),6.92(1H,s,H-5),6. 85(1H,
s.H-8),6.26(1H,d,J=8.4 Hz,H-3),3. 96(3H,

DO O W = R DN

s,-OCH3),6.16(1H,s,-OH) ; "CNMR (CDCl; , 150
MHz) §:161. 4(C-2),150. 3(C-10),149. 7(C-7),
144.0(C-6),143.3(C-3),113.4(C-3),111. 5(C-9),
107.5(C-5),103. 2(C-8),56. 4(-OCH;) ., LA I ¥
530N A LAY 6 O AR R Y R
(7-methylesculetin) ,

2.7 by TwgmiE s TR, m p. 28~
34°C , IR (KBr) vme (em™'):3 400,1 670, 1 580,
1520,1 400,1 370, 1 340, 1 280,1 190, 1 070,
1 030,970, 820; UV(MeOH ) Auux (nm) ; 224, 278;
"HNMR (CDCl,, 600 MHz) §:9. 6 (1H, s, H-1),
7.21(1H,d,J=3.6 Hz,H-3),6.52(1H,d,J=3.6
Hz,H-4),4. 72(2H,s, H-6) ;" CNMR (CDCl; , 150
MHz) §:177. 6 (C-1),152. 5(C-2),122. 6 (C-3),
110.0(C-4),160. 4(C-5),57. 7(C-6),' HNMR FI
YCNMRE SCHRV Y i IE A —BL etk & 7 N
5-% H FL M (5-hydyoxymethyl furfural) ,

2.8 o8 ey MmER  BAKHAK, ESIMS.:
317. 10([M+H]"), 454 HNMR F1'* CNMR 4 ]
Hor 7N CHL O, . HNMR(DMSO-d; ) §: 13. 1
(1H,s,0OH-5),10.694(1H,s,OH-7),9. 91(1H,s,
OH-4"),9. 39 (1H,s, OH-3"),7. 42(1H.dd, ] =
8.4 Hz,H-6"),7.4(1H,d,J=2.4 Hz,H-2"),6. 89
(1H.d,J=8.4 Hz,H-5"),6.67(1H,s,H-3),6. 56
(1H,s,H-8) ; "CNMR(DMSO-d;) §:182.5(C-4),
164.4(C-2),157. 7(C-9),153. 3(C-7),152. 8(C-5),
150. 1(C-4"),146. 2(C-3"),131. 8(C-6),122. 8(C-
6'),119.4(C-1"),116.5(C-5"),113. 8(C-10),113. 8
(C-2"),102.9(C-3),94. 6(C-8),60. 4(-OCH;), fk
AP CNMR 5 SCHE A — B E RS 8
JETA /R B i (nepetin) ,

2.9 topowsgmiE HEHAK.m p. .78~
82°C, ESI-MS: 437. 29 [M + Na]',' HNMR
(CDCly, 600 MHz) §: 0. 88 (3H, t, ] = 6. 6Hz,
-CH3),1.25~1.30(36H,m,CH, X 18),1. 62(2H,
m.-CH,), 2. 35(2H,t, J =7. 2 Hz, CH,), 4. 21
(1H,dd.,J =11.8,4. 1 Hz,Ha-1),4. 15(1H, dd,
J=11.7,4.6 Hz,Hb-1),3. 94(1H.m, H-2),3. 61
(1H.dd,J =11.4.4. 72 Hz,Ha-3),3. 70(1H, m,
Hb-3),*CNMR(CDCl;, 150 MHz)§:174. 3(C-C=
0),70. 3(C-2),65.2(C-1),63. 5(C-3),14. 1 (C-
CH,). '"HNMRAI" CNMR 5 3¢kt % 38 A —
HHEA A 9 o8 = e kB H I BB (doco-
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sanoic acid 2,3-dihydroxypropyl ester),

2.10 A1 r HOBK, o' =
—10°(CHCls,¢=0.25) 5 UV(Et:0) Amax (nm) ; 210,
256,273 (sh).352; IR(CDCl;) vmex (em ')+ 3 540,
3320,1650,1 600, 1 440, 1 396, 1 330, 1 130,
1 090,1 060; 'HNMR (CDCl;, 600 MHz) §: 5. 54
(1H,d,J=9.6 Hz,H-3),6.44(1H,d,J =9. 6 Hz,
H-4),7.32(1H,s, H-5),6. 35(1H,s, H-8), 2. 54
(3H,s,H-12),3. 65(2H,s,H-13),1. 39(3H,s., H-
14),12. 7(1H, s, H-7.,-OH) ;" CNMR (CDCl; , 150
MHz)§:202. 4 (C-11),165. 3(C-7),160. 1(C-9),
129. 0(C-5),124. 8(C-3),123. 7(C-4), 114, 2(C-
10),113.2(C-7),104. 5(C-8),80. 9(C-2),69. 1(C-
13),26. 2(C-12),23. 4(C-14),' HNMR %t ¥ 5 3¢
B — L, B E LAY 10 O 13- R M (13-

hydroxyeupatorochromene) ,
RIS &

Bl PRS2 e UL g M 2 — . A AT AE TS
K- R L N S A DL R T R A 238 k4 o,
PR S o AR S B AF BT S Wl DR A B R
WRIRE] 2%, Hoh 2 BRI &5 &R A 90% ~
95% ., XFF 2 BUMEBR Y7 BUAE I B 22 1) J2 1 f
FAE BRI AR AR A AN 00 I 3 4 A — £
PR AN RN A7 B FE R B AR A B 8020 £ B
P HAT G 1 el 1 5 B AR PR B AR 2 OB SR A
B KK-Ay /N BRI bl i, B IE 8/ RO %
Wi AT A R — 2 T R N T 2 BOME RO A
J7.

S TR AT S0 0T i A 25 B8 80 06 & T B U AR I
A EE LR L BRANIE T BE A, 15 2 4 il kL £
MR L6 IE T B MK FRAL . 73 50l 6 ol 6 e B R 5 1k
{1 fle 2 P PR g /N B T T 55 45 3 0 $2 W) 45 24
1 JAJ5 S5 AR R SR T FR A mT LA 35 R A1/ BRUAY
23 TR AN S50 A M AR 4 Y £ R £ TR R L 0 45
10 MEa8r, b 9 A8 B IR Z ALY o 45
VR FD A8 440 114 7 DR T P 4R Bt T B R e S

A5 W 1) A 15 Pt AT o E— 2B T 5T,
[Z % X K]
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