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The study of chemical composition and pharmacological

activities of Tithonia diversifolia
ZHAQO Gui-jun™?*, ZHENG You-lan', LU Wen-quan®, ZHENG Shui-ging®, SUN Lian-na®

(1, Department of Pharmacognosy, Jilin Agricultural University, Changchun 130118 China; 2. School of Pharmacy,

Second Military Medical University, Shanghai 200433, China; 3. Department of Pharmacy,
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B 3 Tithonia diversifolia (Hemsley) A.
Gray AZH R BEY, R T A 2E
T B AR B A S AE 5 | 2 U IR U L BRI |
WEFLZEZFMBXY ., RE K. SHEHYE E
AMEEDSI N BRIESE.) R BHEES
- N 2l B o (T EMN%E%E%%HEE%

MK E—F e R L, B ARG REKR. R

EBRMEI, A 20 42 70 FAUTTAE X AR 56
BAEY ARG EERANTEEH S L. o
FERRW, R EE W AEREL. EETHH
B R 5 P A 2 RA T Iz 2 B L A R
PURE PUE . JUME . EmESEE. EEMERT
] P S S i 4 25 101 2 RS o A0 28 B T 5 4l — T
BEEEIR , LU I 3 B R A AT R .
1 FRS

T t5 %5 1 b AT IR TE G F 19 4 70 AR
K20 48 90 FARLAE TR £ . ZHE Y A
G AR G WO B R AR s
1.1 ¥

8 24 % 2 A3 58 P B AT 3T B 22 0 — 28 147
[ Py AP Y — LB T8 i s R — R B B R AR
PigtE. B imr s 2 s Bk . eIk ik
MG A BTSRRI EH « EHE-»-TH
BREEM . o« WH E-y-THERBREKELEMETE
BIETERY O B,
1.1.1 EBHEAEFE :
BT S & M\ M8 %6 v o3 15 5 3 e B 5 22 15 30
A B AP 3G T 45 e 2 19— A5 21l X BB 2f
2 BH o WP E-v-T NERLEH , & 2 B A L Wik
(Ac) 5 T Bt (iBuw) | 57 [ Bt & (MeBu) 71 24 I B
EAn) FWRAE, ANEEENEETITH LR
BEZJLH AWML, EAHTE LI C Fl Cy A
BERENHNEN. i, B THRELMAYRFEZAN
AR T RS SRR, AR+ o
549 75 B B¢ £% 2 35 47 : tirotundin (1)™ | tirotundin

3-O-methyl ether (2)' | tagitinin A (3)¥) | 1a-
hydroxytirotundin 3-O-methyl ether (4)F 24-
hydroxytirotundin(5)') | 1g-acetyltagitinin A (6),
1-methoxydiversifolin(7)" | 18-methoxydiversifolin
3-O-methyl ether (8)M, 1-hydroxydiversifolin
(9O, 1g-hydroxydiversifolin 3-O-methyl ether
(10U | 1g-hydroxydiversifolin 3-O-methyl ether
(11) ®), woodhousin (12)57 | 2@-methoxydiversifo-
lin(13)'") | tagitinin D(14)3  diversifolin (15) B |
diversifolin methyl ether (16) [ tagitinin F
(17 )P tagitinin F methylbutyrate (18)!* de-
oxytifruticin(19)™ [ (1S* ,6S" ,7R* ,8R" ,10R" )-
1-hydroxy-3-methoxy-3, 10-epoxy-8-( Z—methylpro—
11 ( 13 )-dien-6, 12-oside
(20)* (68" ,7R" ,8R" ,10R" )-1, 8-dihydroxy-3-
methoxy-3, 10-epoxy-germacra-3, 11 (13 )-dien-6,
12-0side (21X (1S8*,6S*, 7R* ,8R" , 10R* )-1-
hydroxy-3-methoxy-3, 10-epoxy-4, 5-epoxy-8-( 2-

panoxy )-germacra-3,

methylpropanoxy)-germacra-3, 11 (13)-dien-6, 12-
oside(22)™ | tagitinin C(23)™ | tagitinin C methyl-
butyrate(24)™ | tagitinin C angeloylide (25)"1,18,
2q-epoxy tagitinin(26) [tifruticin(27) , tagitinin
E(28)5) | 1-acetyltagitinin E(29)M" | deepoxytagiti-
nin E(30)M | Tagitinin C 2 #5535 rf i 8 5 1 —
T2, IF B a5 b B A 32 IR 86 ik R, £E 8 5h
254 nm T A W, B B AR o IR 28 A% 2 1 R B
B RELEYYY . AW 1~16 SHWILE 1.
=3l
1.1.2 |4 RRAEEFHE

AR A e 2 0 15 2 R 5 — SRR A R I A
TERIE TG, 2 AA o W H He-y-T NEEERFI iBu B
N, 27K E A ARLEMNEEM®AE 4o, 100-di-
hydroxy-3-oxo-8f-isobutyryloxyguaia-11 ( 13 )-en-
12, 6a-olide (31)') | 2-hydroxy-2-oxo-8@-isobutyry-
loxyguaia-2, 9 (10), 11 (13 )-trien-12, 6g-olide
(32)™1 8@-isobutyryloxycumambranolide(33)1* |
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F1 MBEERNEBRAEEELCEY
B 2
g L L 1 A% FiR
%i5 b A 2 B4 R R, R, R,
1 tirotundin A H H H iBu
2 tirotundin 3-O-methyl ether A H H Me iBu
3 tagitinin A A a-OH H H iBu
4 1a-hydroxytirotundin 3-O-methyl ether & A B-OH H Me iBu
5 2a-hydroxytirotundin A H a-OH H iBu
& la-acetyltagitinin A A a-OMe H H iBu
7 1-methoxydiversifolin B F-OMe H H iBu
8 1p-methoxydiversifolin 3-O-methyl ether B A-OMe H Me iBu
9 1f-hydroxydiversifolin B B-OH H H iBu
10 1@-hydroxydiversifolin 3-O-methyl ether B B-OH H Me iBu
11 la-hydroxydiversifolin 3-O-methyl ether B «-OH H Me iBu
12 woodhousin B H g-OAc H iBu
13 22f-methoxydiversifolin B H B-OMe H iBu
14 tagitinin D B H B-OH H iBu
15 diversifolin B H H H iBu
16 diversifolin methyl ether B H H Me iBu
17 tagitinin F & H iBu
18 tagitinin F methylbutyrate ¢ H MeBu
19 deoxytifruticin & H Ang
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48 , 10a-dihydroxy-3-oxo-8f-isobutyryloxyguaia-11
(13)-en-6, 12-olide ( 34) | luteolin ( 35)C1 A
(360", Kb &4 34 & 2008 4E 4B/ C,-C,
T 2414 5 14 A A A ot A 2 18
113 #rRBEFE

NI AR 3 o5 oo 45 19 4% i e B A% 2R W5 A dochy-
droxy-11(13)-eduesmen-12-oate (37)1* _ tithofolin-
olide (38)) | 3p-acetoxy-8B-isobutyryloxyreynosin
(39)t% | diversifolol (40)!* | 3g-acetoxydiversifolol
DM, ZAH Z BER B, 11,12,13 L MR EF
RAETH R AR,
114 BRREAEFEH

A A 56 P 4 45 B kR BA 8 B4 TR 5-ace-

toxy-4, 5-dihydroxy-4, 5, 11, 13-tetrahydroartemis-
inieacid methyl ester (42)U%) 4,5, 6-trihydroxy-4,
5,11, 13-tetrahydroartemisinic acid(43)1%  ketoal-
de-hydrocarboxylic acid (44)5%) | methyl-5-acetoxy-
4, 5-dihydro-4, 10-dihydroxy-5-acetoxyartemisinate
(45)041,
11,5 BFk CGLar@ 4l Ak) BA4E i
P 195 2 v g S B R A B B AR A 2-
deacetyl-11B ,13-dihydroxyxanthinin(46)"% F g —
e diversifolide(47)07,
1.2 BFEE
@GR G RERHEY R L E
Y, A Ih A 25 1R TR 45 2 1 2L B PA  6-acetyl-T7-
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hydroxy-2,3-dimethylchromone(48)1%  2-acetyl-2, ispidulin (54" 384 3, 5-di-O-caffeoylquinic acid
2-dimethylchromene (49)M%)  6-acetyl-7-hydroxy-2, (55)M%), B EH tithoniquinone A (56)M%, I 55 42 k2

2-dimethylchromene(50)™% | 6-acetyl-7-methoxy-2, i ent-kaurenoic acid(57)'7, DL B — A ¥ 2 Bt Jie
2-dimethylchromene(51)M* - tithoniamide B (58) ™,
1.3 HEWREMLEY 2 HAEAMEHR

3 4~ # i luteolin (52)F1 | nepetin (53)57 f 2.1 Iy
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% 2 5 28 B4 A2 P A 3 B B2 B TR M LAY, T A
TR AW ELA BT R WG L X T AR 2 B 4 0
iR E R L. AR BB 40 2 B AR B BA B
RIEHED B LRSI AR Wistar KB E I
F, AR S AR S 6 U B e A 38 2 IR SR B R BT R
1R FE ™Y . Delgado &0 HE— 25 UE B3 fi i 46 b 1)
fE2ETE tagitinin A (3) F tagitinin C(23) B H %X
BRL £ S A 2 b i 0 4R

e 47 25 1% 2 w5 89 P R AF A P B RGE.
Ringeler 2" 57 & I AR 45 Hh 19 3 S E 2145 di-
versifolin (15 ), diversifolin methyl ether (16).
tundin(1) X 76 4= [0 45 BR & 42 7 00 35 0 0 BE-1 . B R
BEBE A2 TR, X ¥ s 7 NF-«B 3305 B4 1Pl
YEF , By W] {575 40 Jif 7 R S MR AE B B 2R 1 &
JRATEA B X 3 Fp A 4185 v BE =238 i fe H 1L A
£ NF-«B ) DNA F#y2E B &REERR.

Siedle 2554 %t b 25 A B9 4 FhAE R BE R PR TE
PEHTRE EhhEa® 1. 4k& W 16, 28-me-
thoxydiversifolin(13) & 7/~ T 84 54 #ll #i] NF-«B K
F RO X I AT R R BT R W R R
MREEPEIBET o HH-y-T NER R
AV EREERENRBEW KBS, +Iuh
RIEAER, =0 AE A8 B 55 = 5 B e £ 2 ol
EHRMEBEE R, XE RS AR b
RUAE G H) NF-«B B FIREHERE —EH KR,
2.2 [EIIiE

Rl WIS PEVE N P AR R Bz — B
RAWTA RAE . T FER G — P o 0 AR %5 1R B
YIR&E AR B o, B A MR D
&%) A AR 35 B K 329 . 5 1] 1 500 me/kg T &
WA 2 BUBE R I KK-Ay /) B, (545 /s B i A
KM (28.3+1.2) mmol/L FEF (18.9£0.8)
mmol/L (P<C0.001), HIRFAE 7 h M#F PSR
MK T B = A X FA ZIE R A A,
F 800 i i 36 2 BR SR B W) IR ) 2 ZUME IR KK-
Ay /NRL(500 mg/kg) , IR ig J§ 7 h MLHE/KFH L
KPS FAKRAHEI TR, 3 F G,/ B g K
EREARE . DL R BT 5T IE B T Bh A %8 K 38 B A
809 Z B4R B W AR B 1B 15 Z N B9 Ve A .

2.3 ME

JETR R TE PG b X AE F - E A A A R, N
EEEPAFEPRENESERERHENTEYARAEE
EIFHPUETR Y, T8 ERE— IR kbh e B2

Miura

i, FEL5H |5 B A 35 B A% 28 15 7 — L4 1L 84 H
7 WHE MR PUERE R AHEHRIE . 2002 4 Ma-
dureira 257 5 3% P4 ZG 70 %6 B Z BB BV B A
PUIE IR TG 4 , Goffin 4515 i 52 I A 48 A9 £ B 4% 2
MR ia® 28 RAEHERBRNE M. Elufioye
LU0 P i A 35 # b A8 43 1 Z B SR B 50 ~ 400
mg/ (kg « d) MAR) AR 2 0 1 B - 1 AL AR TN B, 45
R BN IZ AR B X R R 536 I7 BUR B4, 7E
200 mg/ (kg « & KM A A — 2B HCR, HE
H T SR B 51 i 018 4 o 2 T B0 BURY 7 I A A R
At . Oyewole 1) 14 BF 53 A TIF 5 i 4 35 48 B )
Xof L A R e P R 3R T SR AT, 1B B R R AR
SR,

2.4 HiAEMER

A7 %6 1 BB DU DU SE TS . 2006 4R
Boubertea Z1% B fif 47 45 i 42 B JBUER 26 AL 4 ti-
thoniaquinone A B BEMWH L= HMEEHE KF
& Bacillus megaterium de Bary F1 B85 Mi-
crobotryum violaceum M35 HENT .

Gu =00 1 i 47 35 Bt % 2. 185 3B 17 43% 2 i Bl 1k 4%
Py BT B8R, bAW 23.26 BF B F
FATL 988 440 O 34 BE 4 A5 4 38,39 #1134 AR %R
HL-60 4324 H7EH . L5497 39 £E 10 pg/mL BAH &
2 B4 /) BUEL B I e A A TR R AR A 0
ik 63% . Kuroda %5 M B i#45 80 % i) Z BEER B
HRor 45 0 22 A g F i R A BT HL-60 3 109 40 M i
PERIVER L B 3E XF 39 T 95 iE 40 P A O 38 L 1 2 fb B
Y1 10 X % 40 M B9 35 5 B A M AE . S, Cos
LI it 5 AT A 2 Fh 2 AR W AP HIV-1 S8 #8136
P A% 5 & B0 A% 4 7K 3R W0 1Y 3 M BT
2.5 HE

Elufioye %) 25 22 B 1 38 19 #1384y F T34
ITIERM BRI S IRAE R, &30 70 % /Y I 4
25 BRI 400~1 600 mg/kg MR 1R B 4E Wistar
KB, KPR AX S f A EAH B ERIER,IF
L IBE 2 B[] R 5T B 4 3 b, FE B A R 3 O, B R G
JUE | 0 B 95 A B B A A A0 . R, AR BE B 2
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Oyewole 5% 2 22 [ 35 7K 2 W 1 T2 3, & B0 I A
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