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Fig. 1 Structural skeletons of triterpenoids from X. sorbifolia

x1 NERPESEE=GEXUEY

Table 1 Barrigenol triterpenoids from X. sorbifolia

& ey R, R, Ry Ry K Rg R, Ry ik
B A
1 21, 22-di-O-angeloyl-R-barrigenol H CH; CH; OH OH H Ang Ang 8
2 21,22-di-O-angeloyl-24-hydroxy-R -barrigenol H CHOH CH; OH OH H Ang Ang 9
3 21-O-angeloyl-R;-barrigenol H CH; CH; OH OH H Ang H 3
4 22-O-angeloyl-R;-barrigenol H CH; CH; OH OH H H Ang 4
5 Ry-barrigenol OH CH; CH, OH OH H H H 9
6  3-0-(3-O-o-L-arabinofuranosyl-2-O--D-galactopyranosyl)- R’ CH; CH; OH OH CH,OH Ang Ang 9
B-O-glucopyranosyl-21, 22-di-O-angeloyl-R -barrigenol
22-0-angeloyl-21-O-epoxyangeloyl-barringtogenol C H CH; CH; H OH H epoxyangeloyl Ang 9
8 21, 22-di-O-angeloyl-barringtogenol C H CH; CH; H OH H Ang Ang 9
9 Dbarringtogenol C H CH; CH; H OH H H 9
10 16-deoxybarringtogenol C H CH; CH; H H H H 9
11 28-0-B-D-glucopyranosyl-16-deoxybarringtogenol H CH; CH; H H Gle H 9
12 16-O-acetyl-21-0-(4-O-angeloyl-o-L-thamnopytanosyl)- ~ H CH; CH; H OAc H a0 H 9
barringtogenol C HO oy
13 3-O-B-D-glucopyranosyl (1—6)-p-D-glucopyranosyl-28-  Glc (1—6) Glc  CH; CH; H H HH;"}%H/:&&} H H 10
O-B-D-glucopyranosyl (1—6)[a-L-rhamnopytanosyl (1— T
2)]-B-D-glucopyranosyl-16-deoxybarringtogenol C * /H;OOH
14 3-O-[p-D-glucopyranosyl (1—6)] (3'-O-angeloyl)- * . CH; CH; H H Glc (2—1)Rha H H 11
B-D-glucopyranosyl-28-O-[a-L-thamnopytanosyl o 0@&%}%
(1-2)]-B-D-glucopyranosyl-16- fa
deoxybarringtogenol C
15 3-O-p-D-glucopyranosyl-16-deoxybarringtogenol C Gle CH; CH; H H H H H 12
16 16-O-acetyl-21-0-(3', 4'-di-O-angeloyl)-p-D- H CH; CH; H OAc H e_djiﬁfng H 13
fucopyranosy! theasapogenol B 8H3
17 22-O-acetyl-21-O-(4'-O-angeloyl)-B-D-fucopyranosyl ~ H CH; CHb, H OH H O%Ang Ac 10
theasapogenol B olf
18 28-0-B-D-glucopyranosyl-21-0-angeloyl-R;-barrigenol ~ H CH; CH; OH OH Gl Ang H 12
19 21-O-angeloyl-24-hydroxy-R;-barrigenol H CHOH CH; OH OH H Ang H 14
20 3-0-(3-0-0-L-arabinofuranosyl-2-O-f-D-galactopyrano- R’ CH; CH; OH OH H Ang Ang 12

syl)-(6-0-methyl)-B-D-glucuronopyranosyl-21,
22-di-O-angeloyl-R,-barrigenol
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g1
75 R R, Ry Ry R Rg R; Ry 3Gk
21 3-O-[p-D-galactopyranosyl (1—2)-a-L-arabino- Hﬁ% CH; CH; H OH H Ac 15
o He X HiC
furanosyl (1—3)-p-D-methyl glucuronic acid HOHZCA%# 7/§0F(§ o OOH
21-0-(3, 4-diangeloyl)-o-L-thamnose-3p, 16a, o HAO
21B, 220, 28B-pentahydroxyl-22-acetoxy-olean HO (;H
12-ene
22 3-0-B-D-galactopyranosyl-(1—6)-(2-O-angeloyl)- H:Oﬁ\n\/ CH; CH; OH OH Rha(l-2)Gle H H 16
B-D-glucopyranosyl saniculagenic C-28-0-0- on “‘{;%%}3
L-thamnopytanosyl-(1—2)-B-D-glucopyranoside ﬁ(“
23 xanifolia Y, R H CH; OH OH Ang i-Bu 17
24 xanifolia Y, ”°°C OH CH; OH OH Ang Ang 17
OH
HOH,C Q
N\é )
25 xanifolia Y; H CH; OH OH H Ang Ang 17
26 xanifolia Y; R H CH; OH OH 2-methylbutanoyl Ang H 17
27  sorbifoliaside G Gle (1-6) Gle CH; CH; H =0 0 H H 18
o
Hoto “0“;%
[
28  sorbifoliaside H ont CH; CH; H =0 H H 18
Homo o 0 /S 0
Ho H
02//{0 OH
29 sorbifoliaside [ Gle (1-6) Gle CH; CH; H H Gle (1-6) Gle 18
30  sorbifoliaside J &; CH; CH; H =0 Glc(1-6)Gle 18
P
/ 0 OH
31 3-0-p-D-glucopyranosyl-28-O-[3-D-glucopyra- Gle H H H H Gle (1-2) Gle H H 19
nosyl (1-2)]-p-D-glucopyranosyl-214,
220- dihydroxyl-olean-12-ene
32 sorbifoliasides A Gle (1-6) Gle H H H H R" H H 20
33 sorbifoliasides B Gle (1-6) Gle H H H =0 R’ H H 20
34 sorbifoliasides C R” H H H =0 Gle(1-6)Gle H H 20
35 sorbifoliasides D R" H H H H Gle(1-6)Gle  H H 20
36 sorbifoliasides E R" H H H =0 Gle(1-6)Gle H H 20
37  sorbifoliasides F HO H H H H R" H H 20
OH(y O,
i}(g o
38 bunkankasaponin F HOOCG H H H OH H HO Ac 20
HOHO OAng
HO d 0
&& "
H180 OAng
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gx1
FF5 e R, R, Ry Ry R Rg R; Ry 30k
39 3-0-B-D-glucopyranosyl (1—6)-[angeloyl (1— ol H H H H &/ H H 19
2)]--D-glucopyranosyl-28-0-o-L-rhamnopy- 18 on g ;%\&}1 b O.Z)H 00
ranosy! (1-2)-[B-D-glucopyranosyl (1—-6)]- \%O ! o)
B-D-glucopyranosyl-21p, 220-dihydroxyl- | 0 HOOOH
olean-12-ene
40  3-O-p-D-glucopyranosyl,28-O-[o-L-thamnosyl ~ Glc CH; CH; H H Gle (1-6) Glc H H 11
(1-2)]--D- glucopyranosyl-16-
deoxybarringtogenol C
41 3-0-[p-D-galactopyranosyl (1—2)]-o-L-arabino- “;Z% CH, CH, OH OH H Ang Ang 15
furanosyl (1—3)-B-D-methyl glucuronic acid- . - Lo ;g
21, 22-O-diangeloyl-3p, 150, 160, 21B, 220, - H%H OH
28p-hexahydroxyl-olean-12-ene HO C;H
¥ B
42 22-O-acnapoleogenin B GlcUA OH H H Ac Ang Ang 21
43 napoleogenin B OH H H H Ang Ang 2
44 21-0-3, 4-di-O-angeloyl)-p-D-fucopyranosyl H Ang Ang 22
theasapogenol B
45 21-0-(4-O-acetyl-3-O-angeloyl)-B-D-fucopyrano- ~ H H H H H Ang Ac 2
syl theasapogenol B
46 21-0-(4-O-acetyl-3-O-angeloyl)-B-D-fucopyrano- ~ H OH H H Ac Ang Ac 23
syl-22-O-acetyl protoaescigenin
47 16-O-acetyl-21-0-(3, 4-di-O-angeloyl)-p-D- H OH Ac H H Ang Ang 21
fucopyranosy! protoaescigen
48  3-0-B-D-glucuronopyranoside bunkankasaponinA  Glc (1-2) GlcUA OH H Ac Ang Ac 21
49 bunkankasaponin B Gle (1-2) GlcUA OH H Ac Ang Ang 21
50  bunkankasaponin C Gle (1-2) GlcUA OH H A H Ang Ac 21
51 bunkankasaponin D Gle (1-2) GlcUA OH H Ac H Ang Ang 21

HOOC
HO L0k Ho
0 R
OH

OH 0 0
HOHZCNQ? 0
R = OH HOHO OH o 0
OH HO R" = OHO

HO o R" =
HO=0n > OH
FIH T B S i AT A RIAL S F R
MICTeE SR b o3 A 2 SO e =i R A
YITAT sorbifoliaside K (52) "8, oleanolic acid (53) 24,
B-arabinopyranosyl-(1—4)-[ O-p-D-galactopyranosyl-
(1—-6)-0-B-D-glucopyranosyl-(1—3)]-O-p-D-glucopy-
ranosyluronic acid-(1—3)-gypsogenin (54) (231, ety
WL 20 SO 1R)3P) Fel SLBE B =i A S ) 44 FR
NMEIAE 20 SO R B HH IR =0 R 54

YRR EE WA 30 WSO R IE 73 B3 2 1 F
e BRSNS B = RS,
4% %14 24-methylenecycloartan-3-ol (65) ¥, 22,
23-dehydroxy-chondeillasterone (66) *°!, protoaesci-
genin (67) P2, LKL 3.
1.2 EREHS

MR ZE L W SRR e IE s AR TR
SRS (K4, BFEEE (B). =50

7
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HO
2 WERPFHREE=MEXUEY
Fig.2 Oleanane triterpenoids from X. sorbifolia
x2 NERPHPBEREZ=GELSY
Table 2 Lupane triterpenoids from X. sorbifolia
¥ et R, R, R; Ry SCHR
55 3B, 23-dihydroxy-lup-20(29)-en-28-oic acid- H H(’% H COOH 13
23-caffeate HO - I
56 3B, 23-dihydroxy-lup-20(29)-en-28-oic acid- HODW( OH H COOH 14
3-caffeate HO - it
57 FAMEIREE (betulin) H H H CH,0H 26
58 23-hydroxybetulinic acid H H OH COOH 14
R3 XERPTHHEREE=GELELEY
Table 3 Tirucallane triterpenoids from X. sorbifolio.
5 W5 R, R, R; SCHR
59 3B-hydroxytirucalla-7, 24-dien-21-oic acid OH H CH; 24
60 30, 29-dihydroxytirucalla-7, 24-dien-21-oic acid H OH CH,0OH 24
61 3B, 29-dihydroxytirucalla-7, 24-dien-21-oic acid OH H CH,OH 24
62 3-oxotriucalla-7, 24-dien-21-oic acid =0 — CH; 24
63 29-hydroxy-3-oxotirucalla-7, 24-dien-21-oic acid =0 — CH,OH 24
64 29-0-acetyl-3-oxotirucalla-7, 24-dien-21-oic acid =0 — CH,0COCH; 24

65 66 67
3 XERPHMERH=FELEUEY
Fig. 3 Other triterpenoids from X. sorbifolia

4 XERPEMENSYRILEEEZ

Fig. 4 Structural skeletons of flavonoids from X. sorbifolia
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fid (F G) A el 35281, e AR OUs i A A B o
ek R A S RAL S A PR S SR WA 4
MG B ik 5y B 45 2] T B-3'-methoxy  epi-
gallocatechin-(4p—8, 2p—O-7)-epicatechin (88) B

H1 5, 7-dihydroxychromone (89) P, 454 W& 5.
1.3 XREEULEY

SOER T BRI RN RRNEY, 2
TERE, WHLENAER, FURRNEWEN

F4 XERPEMRMELESY
Table 4 Flavonoids from X. sorbifolia

5 thEY R; R, R; R4 Rs Re 3CHR
K% E
68 MM (myricitrin) O-Rha OH OH OH OH OH 27
69 it %= (quercetin) OH OH OH OH OH H 28
70 ¥tz (myricetin) OH OH OH OH OH OH 28
71 LR (kaempferol) OH OH OH H OH H 9
72 WL AWy -3-0-a-L- LW B 2= B8 (kaempferol-3-O-a-L-  O-Rha OH OH H OH H 29
rhamnopyranoside)
73 3-O-FEHMifFE (3-O-methyl-quercetin) OCH; OH OH OH OH H 29
74 145 W-3-0-B-D- L g 7 2 B 1 (kaempferol-3-O-B-D-  O-Glc OH OH H OH H 29
glucopyranoside)
75 FMHEH (isoquercitrin) 0-Glc OH OH OH OH H 29
76 W& % (thamnocitrin) OH OH OCH; H OH H 30
77 SAMHER I (myricetin-3-O-B-D-glucopyranoside ) 0-Glc OH OH OH OH OH 30
78  FIfKFFE (chrysoeriol) H OH OH OCH; OH H 30
79 WIA-3-0-2-0-0-L- RAWEEL)-B-D- M4 HH [kaempferol-  Gle(2—»1)Rha  OH  OH H OH H 30
3-0-(2-0O-a-L-thamnopyranosyl)-glucopyranoside]
80 ] (rutin) O-rutinose OH OH OH OH H 9
B F
81  #ft# (naringenin) H H OH 31
82 2a, 3B-WEM L FE (20, 3B-dihydroquercetin) OH H OH 28
83  XWEAMMZE (dihydromyricetin) OH OH OH 28
84  EHiE (eriodictyol) H H H 9
R’ G
85 (-)-FKJLAH [(—)-epicatechin] OH H 28
86  (-)-REETILEK [(—)-epigallocatechin] OH OH 33
87  (-)-RFTFKJLAHK [(—)-epiafzelechin] H H 34
e KA 5. R P ARERELEY L

88 89

5 XERPHMERELSMHEHEK

Fig. 5 Structures of other flavonoids from X. sorbifolia
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1.4 HERS

SO RS RSP (3B, So, 20R, 245)-5.
-7, J-22-45-3-FE (3B, 5a, 20R, 24R)-5. 5-7-
I75-3 W0 50, 8a-F H-(22E, 24R)-FEH115-6, 22-
TH-3B-ECL 9 (1)-B A AR A A A s L ik
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T o A
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Table 5 Coumarins from X. sorbifolia
12 75 W) R, R, R; 3Lk

90 Z AT (fraxin) CH;4 O-Glc H 36

91 Zz % (fraxetin) CH, OH H 37

R]Om 92 g Cesculetin) H H H 38

R30 00 93 REFE (scopoletin) CH, H H 9

© 94 SFZE 2 (isofraxetin) CH,4 CH, H 9

95 S 2 -6-O-B-D-NE I 4 2 B Gle H CH;, 9
(isofraxetin-6-O-B-D-glucopyranoside )

96 SR #E (isoscopoletin) H CH; H 29

HO_ . HO_ 0
H;CO OCHj
OH
MIEIER D WL B

Ee6 XTBRPAEELLEY
Fig. 6 Lignans from X. sorbifolia

1.5 EAERZER S

MSC TR S o3 A5 (K R 2K 1 23 AT S L2 1R,
LR CBED . BB, ok e 5 2 i gl
3, 4, 5-Z A IEE TR xR LBmE. 2-
Fedk-6-F LR AR, Y. RO R
Fig 0%
1.6 BERAERZER 7

JIE 195 B8 28 i oy e v T S SRS, SR
GC-MS. HPLC-MS JAb 2447 A 55 7 v N SCoe b
A= o A S 14 PP IRIDT IR A0 55 WV 3R (42.9% )
MR (30.0%) FFE (9.1%). —HIRIGEE (7.2%)
WRRER (03%) — ik MR (0.9%). fEIR
(2.0%)+ —HIUERE (5.0%). %IREE (5.0%). &
AR D AREMR (). e (e
HEMR (D, S ) W, form] gl
KH GC-MS X} 3 5ak FR 52 th IR IR AT T 23 4
e 21 MR, Kb QR IR FIR. TIR.
ZER\ 10-FHIE-A—he R 12-F Be-+- DU ke LA &+
BRI N 1 VR ARIE 2 MU A R AT A2 AE-HPLC
e T SCE R S MR IRV &, 4> A
FERIR 1.91%. THARIR 2.02%. JHIE 24.44%. Wil
2 30.54%. W KIR 6.42%.

1.7 IR ER S

SR BT RS AT D BRI, 2R AR
M B AR R T 2-F3-6-(2), 3, 4- =K T IR ik
W, HaiME 7.
1.8 ERAEER S

RS FEPNSCTE R o B AR B T AN B
BT SR A, AR WL 8.

N
OH i
~
HO N~ “CH,
OH

7 2-FE-6-2,3,4-ZEETHE) Wk
Fig. 7 2-Methyl-6-(2', 3', 4'-trihydroxybutyl)-pyrazine

OH

ﬁﬁ/

(0)

8 IERENA
Fig. 8 Xanthocerone A

2 HIEBEM

SR 2 7 RS, i, Bk,
PR s o o SOE RO R . WRRER
B, 2w F AT ATR o i A e s AR )
Z AT TR iR, PUE; R L ey
TR BEIHERSE. SO RF TR
KEBER TN LB IR BB, by
VIR R D B 2L RS
2.1 MEANER

A1 25N ot Sy S % 8 T SO R
HEMM RN BUEER . SRH R, . %3 Bl
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e, AR, SO R T LU e
Z/N A IR A A . 4
AU S A DT IR SR A Pt O3S g5 T 2 PR
ZAADN A AR rh I % (MDA [,
E B S SR AT v e il B A 8 3 B AR A PR A
Mo @5 T SOERA BRI AP, 45
TR R SR R R AL B R & A
HHAE AT B TS BRUR , 6F DPPH H 2L HATHL
SRAIGIERRAER,  HARR e B B T Ik i fie i
TR ILF K (BHT) FRUT X K
(TBHQ), *f Fe’ i 5 (¥ g it isk S04k S I th AT 45
AR T,
22 MKRIEH

[ 2 S TR P AN T [ 6 S 28 25 43¢ 1 S0 KR
T RS SO E R e AR, R
X VeSS 2R SRR A MR S P 21 Ji 2
AAHIER, Hieses KRR SOEARIE
ISR EUY) RE A A /) B A - U A R A
Difie M40 F 20 an s S i/ B BTAR AR R )
2, 4-HHFEECAR (DNCB) %S/ FUR K& BB i
I o BR S5 ER B 22 Bl 48 s Bh R 2 4%
TSOEARIIPORAEH], S2REW 1, 3 g/kg 2 AN
U0 2R AMEFIPE ST R ANHIE R, N
Wi 2% W B PR AIG, X DNCB 7 (17 BUR & LA
SN AR AT W 3 o AR PSR T S0
RN B-IEM R 25-35/y THE (APasss/
IFN-y) 53 AR/ BT 4 i A N9 41 i 98 0 PR
FEIVERT, A RIS e 7 n] 4 SAE R 11
72 AEFIALEI AT BE L5 0% e sk A1« B (NF-kB)
Jo 2 ZGEARER I OMAPKO B 72 55 11 &% mRNA
E USSP
2.3 HUMEER

2 AR ECE AR A ME SRR R, L
JIR9E (MCF-7). AMifisw (H-460). A B
(U87. SF-188) AFAINfutk, %% 1 SRR 7 K
EHRKMY) 13 A TR =i KBy 144
NP TE T . 25 R KB LL barrngtogenol C. 16-
deoxybarringtogenol C F1 24-hydroxy-R-barrigenol
HBERZ 0 =i A & W) BT R gy, e
22-di-O-angeloyl-24-hydroxy-R;-barrigenol Al 16-deoxy-
barringtogenol C % AN BRI (A375-S2) Fi
NE U (Hela) 40 AR B A BRI EEE, JL
ICso B 2350 420 0.2 F123.5. 20.6 pg/mL. [

RV T AR R s 2P C-15. 16 AL RAE
o-FRIEHUAR S C-28 A7 R AT AL, ARSI IR F0 G
PEBRAG; C-24 7R AFRILHUR, C-3 5 C-21 fkE
Bl Ak, iR S v 1k 3 5
24 HEIER

7 7 o 25 (0D 00 1 P 92 % 5 T S R £
L7 //PON 7 A B I SRR S (Y N N Sy I R
FBREIE o 2 R, TOX B & A FmICHEIER,
X KA BRI B 2F T e A B AR A, FGS
KIGFF B R IAE F G A S, A A S0 FAE D 5
P — PP L P B 711
2.5 {0l HIV ZER s

I M PRI 5 o B SR A R R B A
JEARSMIT HIV-1 PRVEME, Forp =il b 549, )L
ARERACE W E -G IR AR 23 o T
B G, FEICso 2051k 10~20 pg/mL F16.0 pg/mL.
2 B PO SR R e R A B A
RRFZE B BARGRIAASMT HIV-1 361, PEEL
HEIRIE (CCsp) >200 pg/mL, FHCHBKE (ECso)
H 8.61~12.76 pg/mL, EFIFEL (SD >15.67~
23.23, X HIV-1yp &G MT4 41 HA - IR
YEH
2.6 MEFIICIZINGE

PN T 25 Mtk ST L IE N RURTEAZ
B /IS B2 I I AZ I R EAT TS, A ARAR L
jeb R BT e AR 1R N U 2% 2d 12 Th g, R LA
FEPTER MR A B bl AR . 40% L FEA R B
CZZ BT S/ BOE 23R S . DU PR ) 43
PEBERS o VTR S R IS e S L e SR O i
5 2 P L AN B ) 1) 2% 1B 288 D), N4
NSO R T AN IR 25 AR B, B IR I
PC12 4 filu i f1 AB 2t SH-SYSY 4l et 5 frdr
TER . 4055 YR 5 0 ImE o% o IS0 e SR 5
LIEFERINT ABos.3s BUR - S A2 B g A7 35 (1 0
AR 3OS R B S 2 S RS A
A o IR RN i Y Rk B Ak ) S
5, RIS R e RE R E S Y 2R SE R /N R
HRASHE R N I 2 KB A ) S v /N B
XEE AR IR R I () HEEE st e fa 2. A b4 R 2
IR ST AR NS AN R B M A AR AR 28 /) B i
W MDA [, it 2 bt H ik (GSHD =, #&
w1 GSH SR BEH K (GSSG) HIEE/RLL, $2
ELRMPUEALEE ) (T-AOC), W/ B2 S 2 bk
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HRFMSGEER
2.7 Rt NGF N SRR MAEKE N

2 RSO I AR AN PC12D 40 i 37 41 575 0k £
R, WO RS . SR A . B
JICKAEF=H) 8 PR b —mii R ) g
AT TR KT (NGF) AR5 il
ARKIEERN T . 458 278, L Ry-barringenol 4y Bk
W) = S TG R B B2, AT BRI ROC
RN AL, MR A S C-15. 16 Ak
A o-FRSEHUCRI RT LA BRAL A % NGF A 31
LS SR EE - s A SRR B 2R 25 a) A7 B X
WGt EIGEm, — B RARIE BER
Tk, W HE R PR R k.
3 i

ek FAE R B H R A AN A BRI A5
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