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Chemical Constituents Research Progress of the Genus Viburnum

SUN Xiaolei, ZHANG Shiyao, CHEN Wenhua, TAN Huiying, SU Yang, GUO Ning, XU Lingchuan’(Shandong
University of Traditional Chinese Medicine, Jinan 250000, China)

ABSTRACT: There are many chemical constituents in the genus Viburnum, including vibsane diterpenoids, iridoid terpenoids,
triterpenoids, flavonoids, lignans, phenols and phytosterols with high medicinal value and great potential for development. In this
paper, the chemical constituents of genus Viburnum are sorted out by consulting and analyzing the relevant literature, in order to

provide reference for the further research, development and utilization of this genus.
KEYWORDS: genus Viburnum; chemical constituents; vibsane diterpenoids; iridoid; triterpenoids; research progress
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PR . R EZMEME. BT, WIS EmYh
I AL AW FELALFE vibsane HY g
hispanane %! i )7 labdane %! 2L &4 7181,
Vibsane A~ AR HEM R G, WHE LT
B A —JuRURTE R, AL LA 1,

JE Rk JEAEY) W R Z MM B R, —E
FMUT, ARSI AT A, JEEBEE A1)
F1JE 5% 5 B(2) A& M i JE 3K (V. tinus cv.
Variegatus, B{MH4rEHAY 1 X 14, 15, 16, 17-74
AR vibsane M TSRS, BAMBTH
C-13/C-2 $ETE B WA T- BB 43190 2% 755 E(3)
T —ERET, M-EITH vibsane Y il J& %
2 C(4) il & R 1 Fh=2F vibsane I —ifi§2%;
viburnumoside(5)>4 1 F{# i) hispanane 7 i #j 24
BT, 22— E 6/6/7 —TeIR R LU RIR G
A1 11 ST vibsane B il AL G ¥ €%
5 B(2), HHFAIS R LTSRS C
KHZmSEE, B5EnIEEEs C4). &%
BEEE H(6)  JEEBESE K(7). 18-0-F LK 52 K(8)

BEEE: RN, T, B8 Tel:
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FIEE BES E)E 5-C Al 10-C i FEA A%
%[21]0

1 Vibsane & Z ik R W B AZ A
A—bEITHR; B——JuHAEL,

Fig. 1 Nucleus of vibsane diterpeneids
A—seven-membered ring; B—eleven-membered ring.

Zhang 4% 22V )\ Hi} B9 B (V. odoratissimum
Ker-G-awl.) 143 B Y vibsanol C(9)FFIESE T HAE
it g 240 e ) A B RE PR A 5 ki Dy SR RGE T
WM R Y vibsane 1 alREIEHE AFE HepG2
AR T R ESUNEVERT s Zhu SFRFRERIA T
15-5ud 3L vibsanol A(10), 14-Fid %L vibsanol
BADAN 15-0-HIHEIE 550 U12)Redii HSP9O, A
WEEPUMIRE G, BARNAEILE 1,

R1 ZWEREL
Tab. 1 Diterpenoids

hiac2 YL R AR RS = TN
1 vibsatins A JERBEEE A A [19]
2 vibsatins B JEHBEE B A [19]
3 vibsanins E JERkK 5 E B,C [20,25]
4 vibsanins C KRBT C B,C [20,26-27]
5 viburnumoside D [l6]
6 vibsanins H FEkBEE H B,C [21,27]
7  vibsanins K FEHBEE K B [21]
8 18-O-methylvibsanin K 18-O-HIZE¥EFRE B [21]
=K
9 vibsanol C C [22]
10 15-hydroperoxyvibsanol A 15-&id A3 C  [24]
vibsanol A
11 14-hydroperoxyvibsanol B 14-%{id %A % C  [24]
vibsanol B
12 15-O-methylvibsanin U~ 15-O-FI3LFEHEE € [24]
5= U

TE: A=V tinus cv. Variegatus; B-V. awabuki; C—V. odoratissimum

Note: A—V. tinus cv. Variegatus; B—V. awabuki; C—V. odoratissimum.
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1.2 PR WG o>
IR Tk s 2 36 2 S A 0 1) O — R B4

FEAFAEREMNJEE (V. prunifolium), V. ayavacense
B RIERE V. luzonicum)H , PR . R L%
Y EYE, HEAZ A UL 2, BETNIE %S
FE A e AR S Tk 25 1 43 =22 LA valeriana %Y
WIREEDEZS T, Valeriana BIIRIGEEDE H LGS &
) 11-C o7 580 FH 1 1 B-D- M e 7 28 4 1k 58 23 0
1-C I AR Ak 5 I RS, valeriana BRI
Bk T 7-C AR 8-C (R R A AEE BN
FEAE UGS A 22 71200, 7-C N ZiEFR L | AR
fis, 8-CliziERH 5L, Wi, p-HERYE, HO
FEH AR I, Fukuyama ZEB3UM B R 2
WA B IS E T p-F 50t valeriana BRI
BEmE R 51 (13~27), BEATNEETE 7-C HEL 10-C
B (B)-BU2)-p- IR, 8-C A58 p-HER
()% 7-C Al %, 10-C il at ks S 8-C £ L ¢
1-C ity , W T 1 5 24 F e Rl G i 3
fik 45 74 o Valeriana Y 5 Js fok 5 M 55 3% H2 7E
11-C £ b, B 7R EHAE 1-C Ayl
BY——DER T (28)PH. i E I G RIS 5 3
BRI Th A EUEE T 2 Mol AR SIS BE R SRR
MBS 13 (29~30), 2 MEAW) 10-C fiiHL
IR, 1-C LR FAAAEZ M 7l —E ST,
SJE K i A ) LAt B J Tk 8 2JS i P R Ak T — 4R
ZR SRS BE B IR G 2 . AR AR LR 2,

B2 FREE KK L AL
Fig. 2 Nucleus of iridoids
1.3 =i

ZIEAEY) IR AEAE R 1) = 2Ry, &
DAHCER =8 3 R o B A A DL 3. BT,
MNTE S TR AR Y 4y 2545 B B =05 2R s A 5F
BORBER . IR | 2P R e B RGR B e A
TE 2018 4, HHSRAFEEIE UM AE 3232 v 43 B 15 3]
5 ASHT RSO B A =, A4S 11a,120-3F
A TEIEBE(31) . B-LBEFWIGEE L FRTR (32) .
20,30- R EE-12-M5- PR IR (33), 20- 2 HE SR

e E AR FH 252 2020 4F 8 A4S 37 545 15 1]




R2 AFEBRERETFERSL
Tab. 2 Iridoids and their glycosides

%
W Kk I '
SCHR
13 luzonial A D [30]
14 luzonial B D [30]
15 luzonidial A D [30]
16 luzonidial B D [30]
17 luzonoside A D,E [29-30]
18 luzonoside B D [31]
19 luzonoside C D [31]
20 luzonoside D D [31]
21 luzonoid A D [31]
22 luzonoid B D [31]
23 luzonoid C D [31]
24 luzonoid D D [31]
25 luzonoid E D [31]
26 luzonoid F D [31]
27 luzonoid G D [31]
28 loganin R F o [32]
29 4p-hydroxy-3p-hydroxy 4p-ftt-3pfeHistsa T O 133

methyl-8a-butoxy-10-su I 10- 0 ZEF 3E2.9-—

bunitmethyl-2,9-dioxatri N
[4.3.1.03.7) decane  PASFRILE4.3.1.03.7]
5

30 4p-hydroxy-3p-acetylhy 4p¥3itipz iy G [33]
droxymethyl-8a-butoxy- H-80- T AEE-10-T7 HI 2L
10-methylene-2,9-dioxane R
[43.1.03.7] decane 29— F/NIH4.3.1.03.7]

e

1 : D=V, luzonicum; E-V. ternatum; F-V. setigerum; G-V. formosanum

Hayata subsp. leiogynum Hsu,

Note: D=V, luzonicum; E-V. ternatum; F-V. setigerum; G-V. formosanum
Hayata subsp. leiogynum Hsu.

iR (34)FIFFEURIR(35). Ak, W/ Eis 2 A~h
R=0ENEE 34-523E-11a,12a- 3R 5 -TH R -5 HF-- 14-
I SEAF R TR G (36), RERR-12-4%5-18,35- 1
3-O-4FHHIRER37), 3 TS IRke A T =il 28784k
B-TEM NG (38), 38,23-F2HE-URS-12 #(39),
PR (40)F 1 A PRB R SEBE Y = 24~ FH B3R
KIE SR (41), BLAh, Ma ZEBSIA BRI 4 |
Fr R A B AR B 1 A FE B NG S be AL Y BR =
viburodorol A(42),

IR, =G WA RS BB I i
PEBOFE 2013 4F, MSEHIERE [V mongolicum (Pall.)
Rehd.]H#T 7 2345 2 A A T 3 e 284 DU PR =il /s
ARR AP AR E BT, 2016 47, Wang 2508 7 f
SEFE(V, hainanense Merr. et Chun)iY ZEEHEHW)
B 5 N AERI L RIPUIR =i 128-0-L. Mk
S178- 5 -3,15- 40 10-20,21,22,23,24,25,26,27-1
JNKE (43) , 128-F2 JE-17p- H 4R 36 -3,15- 4 3
-20,21,22,23,24,25,26,27- 1 /\%it(44), 12B-O-L Tt %
-3,15- 4 -17-45-20,21,22,23, 24,25,26,27-1 )\ %t
(45) , 12p- ¥ B -150-0- 2 W 3 -3- & -17-
-20,21,22,23,24,25,26,27-1 /\ J5t (46) F1 3-353E-17-

o E AR 22 2020 4F 8 A4S 37 4545 15 1

FAR-12-45-20,21,22,23,24,25,26,27-1 )\ BE(47) . 1k
5043, 44, 45, 46 X AR B AR A0 A Hep-2-
N Bz BRI SCL-1 . A& B 4 MU CAL-27 .
N L 988 B 7K 26 7% 20 Bl Detroit-562 . A\ 1 JES itk 4
BN ISCC-PKU I I 95 40 fi TCA-83 14
Wos MIEIEE; Kb, (AW 43, 45 DR iR
BFPE, ICs0<10 pmol- L' DI'F . X it—H B Ti%
JEALYIVEAE PTG PR, R H A R AR BT
JRLGTF R F i EE 2k

/" \H
B3 ZWRkoMFHZEN
Fig. 3 Nucleus of triterpenoid

1.4 EEIE RS

B2 o AP e TA B, RAEIEHE
(V. glomeratum Maxim.), WM SKIEE (V. sargenti
Koehne var. calvescens Rehd.) Fll Bk P J& 3% (V.
opulus Linn.) PR 82% , AR 5 BB AL TR
PEBO, H AR EE R UL 4. H AT &% TR A
B E T 15 DS, Hrh s AR R
T2 (48) AL AT (49).5,7,4°- = F2 HL BT -8-C-B-D-
N MR 88 26 B (S0) R 26 -3-O- =/ M (514 A~
P04, 5 7.~ ¥k -4 - F AR LB B (8—3)-5,7-
TR KR4 WA LR (52) R0 AU i R (53)2 A
TAEIR); LR R (54) . ()-RILKE (S5 FI)-
FILAE K (56)3 it le-3-FEB2404), [0y D FE AL
HR(57)1 AR B 2R (58) . KAHR-3-
SATREF (SO FAIL R G2 R -3-H A (60)3 4
A RIS], FEAZ DEETR(61)1 5 BR8]
titEz R (62)1 AN EREENS), BEEL R BLEHAE 7-C
fiF 3-C fi7, 7-C ANiEMEFZ H-OH, 7E 5-C iy
#%-OH, 4-C i Z#%EA-OH, H#EH-OCH;, 3-C
i Zi%F-0OH, 3°-C £4-OH 5(- OCHs T HU{t; Fir
RS LS 32, D BOR RO . SE TS R
T T REAEAZ U (6 1) % £, o A 8 il 174 00 o1 76 2k
U B T (B PR R 28 o AR A B R L RE T
HARE— L RA T
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El4 HWHERSHOEZEN
Fig. 4 Nucleus of flavonoids
15 RIERFEWT

A& I & AN 2R I 2 DL BB R AR
IR E, HAR A ULIE 5, B RZAF
TE 7-0-7°8%, 9-0-9° 8%, 7-0-9* %5 PU S W Ik 2544 ; K I
WRIRE 5705 8 {3 I HEFERE 4 R 7 (003 i Pk
‘%Hﬁﬁ /@ 'ﬁ/\mﬁ g, 4 LA fifk?ﬁji BIS A B A
J\%:E%, ﬂ:}ﬁi—‘ | ”7(”@%, Wj‘%j{%ﬁ?{ 3 'flL\ 3 'f_\L\ A—T-O-T IR EEANGE; B-9-0-9 PIFERANGE  C-7-0-9HiFf
4 fii, 40%EA-OH 5-OCHs, HETMAJEEYIT  wokis®: paormoriss.
INEEIEF 16 /I\$%/§L7|<EE%(63~78)[14,32,50-52]’ 14 Fig. 5 Nucleus of Lignan

RN L 50-51.53-54 A-T7-O-7’monoepoxy lignans; B—9-O-9’monoepoxy lignans; C-7-0-9’
41—‘3‘?%%*55 ?(79"‘92)[ D ], /E\"M:JIE%% 3, monoepoxy lignans; D—benzofuran lignan.

R3 AKEFERS
Tab.3 Lignans

G PR AR IR 275 3k

63 (7°R,8S,8°5)-3,5’-dimethoxy-3",4,8°,9’-tetrahydroxy-7",9-  (7°R,88,8°5)-3,5’- " HI4Jk-3>,4,8",9*- WU S IE-7°,9-FF 51-8,8™- H [51]
epoxy-8,8°-lignan UNFES

64 vibruresinol T Hb B H [51]

65 (7aH,8’aH)-4,4’ 80,9-tetrahydroxy-3,3’-dimethoxy-7,9’- (70H,8’ aH)-4,4", 8a, 9-PU¥EIE-3,3°- " HIHI-7,9’- F [32]
epoxylignan HEAY)

66 (7aH, 8’0H)-4, 4, 8a-trihydroxy-3, 3°, 9-trimethoxy-7,9’-

. (70H,8’0H)-4,4’,80- = #534£-3,3°,9- = H 48 %-7,9° - Ak F [32]
epoxylignan
67 (—)-secoisolariciresinol PiE7 S AU /NI S F [32]
68 (71;,97’_1t?étr8£,1 8°5)-3,3’-dimethoxy-7, 7’-epoxylignane -4, 4°, (TRTRSRE'S)-3,37-— HRIE7, 7 FF A 2 h5e-4,4°,9,9°- P F (32]
69 (70H,80H,8’BH) -4,4°,7’0,9-tetrahy-droxy-3,3’- (7oH, 8aH, 8°BH)-4,4’,7°a, 9-PUFRHE-3,3°-— I 4 Jk- F o [32]
dimethoxy-7,9’-epoxylignan 7.9 -HE )
70 (+)-9’-O-senecioyllariciresinol (+)-97-0-ZE N 55 Hi B g C [50]
71 (+)-9’-O-isovaleryllariciresinol (+)-9-0-53 4 FEM g e C  [50]
72 3,44 -trihydroxy-3’,9-dimethoxy-9,9’-epoxylignan 3,44’ -=F K37 0- " H A 5E-9,9° - IR b 1 [52]
73 3,4’-dihydroxy-3’,4,9-trimethoxy-9,9” -epoxylignan 3.4°- T F-30 4,9- = A FE-9,9°- I E ML 1 [52]
74  4,4°-dihydroxy-3,3’,9-trimethoxy-9,9’-epoxylignan 4.4°- 253,30 9- = HIH HL-9,9°- IR E 1L L] [14,52]
75  8.9-epoxy-lariciresinol 8,9-¥1 %A -lariciresinol ] [14]
76  5,4°,8-trihydroxy-3,3’-dimethoxy-8-chloromethylene-7,9’- 5 4° 8- =333 3"- — HI 4 JL-8- 5 W HH 5E-7,9 - FF A 2 0 J [14]
epoxylignan
77  4,4,7,7-tetrahydroxy-3,3- dimethoxy-9,9-epoxylignan 4.4,7,7-DU¥EHE-3 3- — HI 4 5E-9,9- SR A 1k J [14]
78  4,4,8,9-texahydroxy- 3,3-dimethoxy-7,9-epoxylignan 4,48 9-F2 FLFRHE-3,3- T H A IE-7,9-FR A L H e 7 [14]
79  9’-O-methylvibsanol 9’-0-H 3 vibsanol B [53]
80  dihydrodehydrodiconiferyl alcohol TAFEA RN B [53]
81  9-aldehydevibsanol 9-fi¥ vibsanol C [50]
82  betulifolium A K [54]
83  betulifolium B K [54]
84  betulifolium C K [54]
85  betulifolium D K [54]
86  9’-al-vibsanol K [54]
87  sarcomeginal K [54]
88  herpetol H [51]
89  vibsanol B,H [51,53]
90  (-)-dehydrodiconiferyl alcohol (- A E AR H [51]
91 icariside E4 23T 24 o U 3 U S R 7 s H [S1]
S AL

92  dihydrodehydrodiconiferyl alcohol TAEE HFNE H [51]

. H-V erosum; 1-V. foetidum; J-V. foetidum var. Foedidum.; K-V, betulifolium; B-V. awabuki; C-V. odoratissimum; F-V. setigerum.
Note: H-V. erosum; I-V. foetidum; J-V. foetidum var. Foedidum.; K-V, betulifolium; B—V. awabuki; C-V. odoratissimum; F=V. setigerum.
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1.6 By

M EBED TR E R T 35 Mk s
Yy, HAA LA 6, b &Yk gIE . SR
2. FILATREE . JRILASMR . 4-F23E-3-FE R H
iz, nHERR . XA SRR . PR . WETFR. T
TR . 3.4,5-—WHEEAHRAM 3,4- "3 ERN MR
(93~104)132485556 g iy gy 5 REIRAT | (R)-4-FE JL 1%
O-(6-O-i i A 5L )-B-D-ML Mg # A A1 . (R)-3-H
A4 RN O-(6-O-Th I 2 48 I )- B-D- Nk g 7
EBEH . R, (0)-3,5- T H AL -4- R R RO
B-D-HiH . 3,5- - H A SR H i 4-0-4-D-NE g
FIATHET . 3,4,5- — AU B B-d- N g g 28 A
2-(4-O-B-D-ML W F A 08 58 ) T A FE N be-1,3- i
WA S AL Z0-THFHWM-LO0-4-(H)-7 T W
A 47-O--D-M I H 0 1 A 2-(-NHk PR S )
B 3-(-MH R AR 4 32 ) - 2R Y R R (105~114)140-56-601 5y iy
15 3-(4-F8FE-3-H A BRI N JE-1,2- | 1-(4-
FRHL-3-F AR LR L)1 - F A TN -2 . WA L X
FRELDVRERE | TR . (4)-2- 0 14 3-H 4
FEORIEN-1-0 | 3,4- IR F 2K
XoF 38 5 A4 F R R X R 3 (115~123) 81 8 2

OH

Bl 6 ®kmko o EZEN
Fig. 6 Nucleus of phenols

1.7 HAbR

F 5T N 01 3 DS 53 8 A A v 4 5 LD A ) 54 e
(124~127)4960631 5K 475 38 437 A6 4 4 B Y (128~
130)41 | F TR 3D s KR T IR
(132)%9), HARDLER 4,

AN, PR R T B-IE R (B-
Carotene); Kikuchi ZEY MKy 1S3 (V. plicatum
Thunb. ex Murray var. plicatum f. plicatum)fJnf
SY R 2 FOBT AR - R A FI(H)-FT B R
4.4 --O-p-D-ML M H AW H . Shao FFVHIA=HT%
P W R E S T INIRAE(V. macrocephalum .
keteleeri)/ B3 2IH 10 N ——(2R-3- a -1- K
ZEBE TR B 5 (2-1- BRUS A 356 ) I 192 PP /R
(BR-4-0-1- Bl = HF 3 3- R 36 ) T R & B
bridelionosideB; (6S,7E,9R)-roseoside ; 5 A EEH A
3,7,11- = H 3 £ B -1-6- = 0#-3,10,11- = ;

o E AR 22 2020 4F 8 A4S 37 4545 15 1

()-8-FEHTTHRME s p-47 BRI b R, BR 2
MY BE(124~125)51, 6 MiEAEEE, Hb 3
ASRHERZE, ESFE R 1 ASFREA 1M

a4 Htuga
Tab. 4 Other ingredients

G P& AR FE S35 ik
124  p-sitosterol B-AY S F,L,M [49,62-63]
125 Daucosterol W N [63]
126 viburodorol A C [61]
127 5a,8a-epidioxy-24- S5a, 8a-F A K-24-1 C [61]

norcholesta-6,22- IR £ -6,22-— Jf5-3 b
dien-3b-ol T
128 henryoside R O [41]

129 20b-acetyl-30b-(3- 20b-Z BEFE-30b-3-H % O [41]
methylbutytyl)-

b . TR - oK

enryoside

130 20b,60b-diacetyl-30b- 20b,60b — Z FtE-30b- O [41]
(3-methylbutyryl)- (3-H L T BEIL)-— I 3t

henryoside b

1y Kbt
131 umbelliferone AT AL P g P [48]
132 palmitic acid FERE R F [49]

. L-V. chinshanense; M=V, jucundum ; N—-V. macrocephalum f.
keteleeri; O-V. veitchii; P—V. fordiae Hance; C—V. odoratissimum; F-V.
setigerum.

Note: L-V. chinshanense; M—=V. jucundum; N-V. macrocephalum f.
keteleeri; O-V. veitchii; P-V. fordiae Hance; C—V. odoratissimum; F-V.
setigerum.

2 45iE

Yk BmEYREE, BABRRNIFLET.
FIHEC IR, 6% 8 2% Lo i BIEFE LG 2R AR
BRI EYH L, vibsane A & Hifg HAC R
PER M RAE Y, HyUMgiE vz 3] 7ot #
IR R . Bl 40 B . SlAb A e FoR I & i
S, BERZE . 12 R S A AL A s
B kM. HE, I EAEY) e o
369 MEEY), gL diEZy, HiL, ARk
Yo 152 07 B A R A WA 2 L B 5 1 O ) i
Z—o WA, ZImM A PUE . PR TR
R IMBESTE Z R iG e, ZAEER) 2, A& 2
TFAHT . B, TEASA o3 0 B Al Ak i iF 5 ik
filt b, W5 D% — PO R I 2
PG, RGEWFALE S G YE, SR
M E.
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