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Abstract: Munronia Wight has been widely used in folk of China. Due to the rich content of limonoid, this genus has always been a hot

research topic. So, many researches on phytochemistry and pharmacology of this genus have been carried out over the past 20 years. In

this paper, the systematic classification, chemical constituents, and pharmacological effects of plants from Munronia Wight have been

summarized. It may provide the reference for the further studies of this genus.
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Mo 5 3E J&  Munronia Wight 18 %) 3 & R R}
(Meliaceae), ARE/PNEARBAEREAR, 2K HEAITHL
SIS M, FESM TR AR, B, R
PO FEFRTESEM . FRIE ™ 8 M 2 ARk, CIEIIEE
H¥5IE M. hunanensis H. S. Lo, FEEMHLTE M.
simplicifolia Merr. LI HUBE M. unifoliolata Oliv. .
WP IE M. sinica Diels. /NJFE%E M. heterotricha H. S.
Lo. =rHTE#E M. delavayi Franch.. if§rgHi3EE
M. hainanensis How et T. Chen. ¥EFEFE M. henryi
DA S Bt Hb B 5% AR B T N Hb B E M.
unifoliolata Oliv. var. trifoliolata C. Y. Wu ex How et

T. Chen Al g B b 3 3% 22 Fft 5 JF Hh 35 3% M.

Harms,

Yrks BER: 2016-10-13

hainanensis How et T. Chen var. microphylla X. M.
Chen. LA EAhFE A T IE P ES . 74 R AR R
XM, B4k, 2009 4 Zhang ZERVR B 1 AN EAbAN
O EFIS ML B8 3% M. yinggelingensis sp. nov.
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SR, H F B A TR R IRAT A,
BHEPUMIRE . EWE L. PiE. PUREIEH R &
(tobacco mosaic virus, TMV). B HIEEEZGHE
P o AT J LAF SR b 5 SR A 22 B 3 A AR i
PR T AT SRR, DU AR B Y it — it
FATF KA 2%
1 ERs
1.1 HEERETEY

Fy A 3 AT AE A2 DU B =i A A ) IR A AR
WY, FELETHE (Meliaceae) 1254 Fl

(Rutaceae) HEPIH . FEAFZLL AT KA A7 H
BhEAEA, C-17 ARG TE R B-RRIR R, C-7
PRI A W3, C-14 A7 CHs fife % C-8 £,
BEMIAE C-7 AR OH. CH3 Al A 2 el K
PEHEAFY S AL By C. D SHHIIFHFEE, Tan
LUNEBRMTGE S = IRATED S AT, FFIR
AL EHE 32K, 28 R, @S M IEE
B3 52 MTEERBMTAEY, SRR F LA
vilasinin 2. havanensin 4. azadirone %Y. evodulone
74 nimbolinin . prieurianin 4, HHIALAEYIIE 1.

®1 WREREVTHIMEERELTED

Table 1 Limonoids in plants from Munronia Wight

5 ARV B YRR il
1 munronin NI Ri=O0H, R = OAc SERERE P B QIR
2 6a-hydroxy-14,15-deoxyhavanensin Ri1=0Ac, R =0OH JERERE =L

triacetatel®]

3 munronoid I8! BHEEE SAMESCE
Hhpe i VY4

4 munronolidel®! Ri =0Ac, R,=0OH TEFERE 7 7 T XL 4N

5 munronolide 21-O-p-D- Ri = OAc, Rz = O-B-D-Glc SERE R 5 B T R AN

glucopyranosidel’!

6  munronin GU'*] ~EMIEE  aEIEE
7 munronoid N['! R = Tig, Rs = a-OH, Ra = ¢-OCH; I E AR
8 diacetylvilasinin!'"] Ri=Ac,R2=R3=H, H FIHTEE RAMESCE
9  munronoid JI7! Ri=Ac,R2=a-OAc,R3=H BiEE B R
10 munronoid GI”! BHEE  SNECE
11 mulavanin E['?! Ri = OAc, R3 =Tig mHEE  EaEE
12 munronin HL® Ri=A"2 R3=Ac SEBERE PR aIIE=]
13 munronin I° Ri=0Ac,R3=Ac BB =B
14 munronoid C!”! BHEE  SNECE
15  munronoid D] R=H,H I EE SNBSS
16  munronoid E!7) R=0 BHEE  SNECE
17  munronoid FU”] R = B-OOH BirEE B R
18  munronoid HI” Ri=Ac, R2=0OH R EE  SUNESCE
19 munronin Ji Ri=Ac,R2=H KERERE =R B
20  munronoid K!'!] Ri = 2-hydroxy-3-methylpentanoate, R, = OAc I E  FAMECE
21  munronoid L1 Ri=Ac,R2=0Ac I EE  SME SR
FERERE P B EIIE=]
22 munronoid M Ri = Ac, Rz = 3-methylbut-2-enoate HIH T E B R
23 munronin K¢ R = Tig, Rz = B-OCH3 N P B EIIE=]
24 munronin M6 Ri = Tig, Rz = AlL12 2 PR IIE=
25 C-seco-nimbolinin® Ri =Bz, R2=a-OCHs ERERE LR
26  munronin L[] 2 PR IIE=
27 12-O-methylvolkensin!®! JERERE PPl
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gR1
5 4R IAREE TR IR FEHb
28 chisonimbolinin FI] FEIERE RS
29 aphanamixoid Fl°] ERERE =L
30 mulavanin Al'2] Ri=Tig,R2=H,Rs=0 ZFHEE s
31 munronin CI[® Ri=Ac,R2=H,R3=0 KERE BT b pdii=S
32 munronin DI¢! Ri=Ac,R2=Me,R3=0 #reke =&
33 munronin E® Ri=Ac,R2=Me, R3=H KB =R E
34 mulavanin B2 R1 = Tig, R, = OH ZFHEE R
35 munronoid Ol!113] Ri=Ac,R.=H EA It 3% FMESCE:
FERERE PR gliE=]
36 munronin FL°! Ri =Ac, R2=0OH KB =R E
37 mulavanin Cl'2! R1 = Tig, R, = COOH ZFHEE R
38 munronin GI6! Ri1=0Ac, R2 = COOH RIERE PR aliE=t
39 munronin OL'3) Ri1 = OAc, R = alkynyl B RECE
40 mombasol!®!1-12] Ri = OCH, R: = 2-hydroxy-3-methylpentanoyl, 7z Fd 3% LR
R3 = OAc RhE SN R
SERERE =L
41 nymania 3[11-12.13] Ri=R:=Ac,R:=H fERERE P Tl EEEN
palig=
RhEE SN R
42 munronin P13 Ri=Ac,R2=Tig, R3=H ERERE I E
43 amotsangin Al'3] Ri = Ac, Rz = 2-methylbutanoyl, R3 = H b2y PR lIEa
44 14,15B-epoxyprieurianinl!?! Ri=H, R2=B-OAc, R3 =OCH, Rs = OAc, %&[EfE =
R4 = 2-hydroxy-3-methylpentanoyl
45 mulavanin DI'2] Ri=0Ac, R2=H, Rs = OCH, Rs = OAc b PR
R4 = 2-hydroxy-3-methylpentanoyl
46 nymania 4(13] Ri=Rs=H,R>=R3=Rs=0Ac KEFERE L
47 munronoid B! Ri=A2 R =H R EE SN R
48 munronin Q[!3! Ri =AY, R2=B-OAc ®reke PR dlIE=
49 munronoid Al Ri=0a-OAc, R2=H R EE SN R
50 munronin BL¢ R1 =0a-OAc, R2=3-OAc ®reke PR dlIE=
51 prieurianin(6! fERERE PR EIIE=
52 munronin Al°] RERERE =SB

111 RIS RIFHA BRI DY FE =51 A B
C. D A AR, HASERE, HEX
e FEAT AN FIREEE B . P& B S o B
(EEI SR A AL /LS

(1) havanensin #: MIEFEFEH 2 E 2] 2 A
havanensin ZUFT A5 2 RATAEY) (1 F12) 1O, 1%
A EMEERIRE S C-1. 3. 7 A S A RHUR
o BARGK LA 1.

(2) azadirone %: 2012 4, Ge ZETMFITHE
T IEH 43 3] munronoid I (3); [Fl4E, Li ZBIMHL

WIE T B 2 6,7-bis (acetyloxy)-4,4,8-trimethyl-
3-0-(50,60,7a,13a,170,200)-carda-1,14-dienolide(3),
55 munronoid T &5 4H [A] - 3% 52 H A7 A H T8 E J& AE A
TR B 1S B ME— 1) azadirone LA W) . HAREE
DL 1.

(3) vilasinin %Y: MHWFEEJRIEFEFE. R
POE. R EE 3 MOEY) T BB vilasinin B
PP R BT EDFE 6 A (4~9) -1 Shiyfe ri
7 60,28-Tiktr, HALEY) 5 &1 IR HL T 8
B B vilasinin Y C-21 57 2] B 7
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Fig. 1 Chemical structures of ring intact-type limonoids

1.1.2 A R¥E Tan EPHEBENTE T &R
FATEYTF A SR e e, R R S
B ED FEEERLE 3 PR A HRIFHW
evodulone &, C ¥ JF3F[#) nimbolinin &4, A/B 3+
YA H prieurianin 7Y .

(1) evodulone %: MHLTEIE B = FiHh %, H
R EREFE 2 B2 evodulone BUAL G
134 (10~22), Ge ST FLIH- 332 v 43 2 3]
evodulone B AT ¥ R AKATEN 9 A, Hh
munronoid C~F (14~17) &8 X5 & 2 - g

10 11~13

“OH

o
OAc
i o
\ OAc =
:F 0, s 5
N R N
: 2 OH :

RIFRBITHEERLTEDN UL F LD

IRHUAR, B-MRIR A evodulone YA A4, HARLE
LI 2.

(2) nimbolinin &: ML IE BP0 2 2
[¥] nimbolinin BAT R IRATAEN L RAE C-1. 7,
12 P HARFE R R A . Yan ZE TR FERE 202
£ 6 /> nimbolinin 2 )54, H A mounronin K~
M (23, 24, 26) NHLEY). BARGEHILE 3.

(3) aphanamixoid %: aphanamixoid 1457
REMEWR AB IR RNAEY), L C-9-C-10
P BEWT Y B C-2-C-30 $8 A B R AL 40, 1X Fof

15~17

2 Evodulone BiTiEHE REITEMRIUFLEN
Fig. 2 Chemical structures of evodulone-type limonoids

Aco™

AcO™”

27

28

[ 3 Nimbolinin 2475 E £ X ITEM L F S

Fig. 3 Chemical structures of nimbolinin-type limonoids
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KM EUEEE R . B4 NEEFERE
H R 1 MM PEY), aphanamixoid F
(29). HARZEH LA 4.

/
MeO,C

29

El 4 Aphanamixoid BFTEE RETEMRNUFLEN

Fig. 4 Chemical structures of aphanamixoid-type limonoids

(4) prieurianin B [ BT A B IE S8 ) 2>
132/ prieurianin BUATE T R RAT AN S KA
teEH SRR KLHLE, S8R 23 MEEW,
H 17 ANZHHMeEY), FERA TR, oM
MBI LM O 3 PPAEA . Ge SEUIA FL I B
BRI B ASOF A% [ prieurianin BU4L &
%) munronoid A. B (49. 47), [FN 2 HRAH
H O IX IR (R o R BT A R HE R
KL y- BRI EUAR B-PRIE PR prieurianin 24 [
munronoid O (35). Yan ZECIWIEFERE F 23 1
PR AU AT AR v 2 RATAY) munronin A (52), C-11
N C-14 L FUR TR 7- 8400 [2,2,1]-BEbE )
giky. HARSER LK 5.

47~50

51 52

El5 Prieurianin BTiRE RRITE VRN FEH

Fig. 5 Chemical structures of prieurianin-type limonoids

1.2 =#E%

2003 4F, Qi %5 MAEFERE 43 B Y munroniamide
(53) 51 munronin A~F (54~59) 18], Caj Z£[17)
Mz O B E 7 AN RER A =R S
(60~66), AW 4 Mg =i BHRMED
munronoside I~1V (61~64), FECHARIEHN 1 4N
ZEPEEAN 2 N R . AL G S S5 W&
2 FIE 6.

1.3 HEEESE

BT T SR AE ) o) B B S RER A Y LU
b Cai I\ mHhEOEF 70 EF] 5 S 4 FEH
SRR S BRI A (69, 70, 72~74) F1 14

ZA Y TSR R (7500 MIERERE > B BIMGEA )\ M
WEEL( SR (68) RO, AHSCAL G R H 25k W3R
37,

14 Efh

TR R A PR T LAL 3 RS R oy At

A — S AR AL & . ERERERE T E) 3
AN owog B M K BB 1-0-B-D-
glucopyranosyl-(25,3S5,4R,82)-2-N-(2'-hyd-roxytetraco-
sanoyl)-heptadecasphinga-8-ene (77). (25,3S,4R,8F)-
2-N-(2'-hydroxytetracosanoyl) heptadecasphinga-8-ene
( 78 ) . (2S,3R4FE)-2-N-(2'-hydroxytetracosanoyl)
heptadecasphinga-4-ene (79), 1 MEF0G 40,7a-
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Table 2 Triterpenoids in plants from Munronia Wight
5 LR/ EAR S B TEYIAIR g
53 munroniamide!'! R = CO(CH2)NHNH2 y ]S 7 FA VU S 4l
54 munronin DI'¢] R=H ZReke = B TR AN
55 munronin E!¢ R = alkynyl SEBEfE 2 P VG B 2N
56  munronin Fl!¢] R = COOH ZReke = B TR AN
57  munronin CH'¢! R=H ZReke = B TR AN
58  munronin Al R=O0OH ZReke = B TR AN
59  munronin B! ZReke = B TR AN
60  sapelin B['”] Ri = a-OH, R2 = R3 = H, Re = OH i EE SRR
61  munronoside 111!} Ri =B-OH, R2=E, R3 =0, Ra= OH THMEE ZHEIERE
62 munronoside IV[!7 Ri=B-OH,R2=E,R3=0,Rs=0Ac  =F#E =HIIEL
63  munronoside I1”) Ri=E,R2=0H i EE SRR
64  munronoside I11'7] Ri=E,R2=0Ac At EE SRR
65 melianodioll'”) R=A i EE SRR
66  (3B)-22,23-epoxytirucalla-7-ene-3,24,25-triol!”? R =B mrthEE SRR

67  a-Fr A AREEIS

RERERE G T

63~64 65~66

6 MWEEREYTZIERUFEN

Fig. 6 Chemical structures of triterpenoids in plants from Munronia Wight

aromodendr-anediol (80) LA a-D-glucopyranosyl-
6'-O-hexadecanoate ( 81 ) . 2B,3B,4p-trihydrox-
ypregnan-16-one (82). 4-O-a-D-psicofuranos-o-D-
glucopyranose (83). glyceryl-1-tetracosanoicate (84) .
2,6-dihydroxyl-methylbenzoate (85)+ 25- L ktl&-1-
HHEE (2S-heptacosanoic acid-2,3,-dihydroxypropanenyl

ester, 86) 22021, Cai ZEPI = FgHb B 153 3
21 A W) kaempferol (87). quercetin (88).
rutin (89), 1 254 geranylgeraniol (90).
Li 25 Mt 3 3% 7 25 3 musinisin A. B (91, 92),
glucoacetosyringone (93), cannabiside D (94),

corchoionoside C (95), (+)-3-oxo-a-ionyl glucoside
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Table 3 Steroids compounds from plants of gennus Munronia Wight

e e B T RIR FEH
68 sitosterol-3-0-12,13"-epoxy-9'-oxo-(10'E)- R=C P P PE AR AN
octadecenoate?0-2!]

69 B-daucosterol!!9-20-22] R =Glc P P PE AR AN

70 B-75 (S Fgl18-20.221 R=H JERERE ZHEIEE W
MR, |
it

71 3- LA B 22 R=Ac P =’ AR AN

72 sitoindoside 11122 R =Gle-CH3-(CH2)14COO  mFgihiE R IHEE

P =’ AR AN

73 sitoindoside IT!'") R = Xyl ZHMEE SRS

74 6-hydroxystigmast-4-en-3-onel'?] ~EMEE aEIRE

75 2a,3a,15p-trihydroxy-20(S)-tigloyl-pregnanel %1% mEtEE  ZEIEE. B
iR

76 munronin SI'3! SEPERE PR

H O/,/,,,

HO\\“".

75 76

72~173

74

© H 0 0

7 WREREY P EERNUFEN

Fig. 7 Chemical structures of steroids compounds in plants from Munronia Wight

(96). Yan ZFMIAHEREFE 73 B9 B —H5 K40 &4
munronin R (97). Ib4h, FEEKTEISMIERERE H 55
HH1,3,5- = H4EIEK (1,3,5-trimethoxybenzene, 98 )
3- H O & 4 O W B ( 4-hydroy-3-
methoxybenzaldehyde, 99). 3,5- 4 3E-4-F2H R H
2 (4-hydroxy-3,5-dimethoxybenzoic acid, 100). R
= WS (7-hydroxy-6-methoxy-2H-1-benzopyran-2-on,
scopoletin, 101). FEHFEERINERRERE 53253 25-
ZAVUREER-1-H e (2S-tetracosanoic acid-2,3-dihydr-
oxypropanenyl ester, 84). KEEENIEL (o-D-glucopy-
ranosyl-6'-O-hexadecanoate, 81). AHIZEH LK 8.,

2 HIEEA
2.1 fbhE{ER

Yan SEOLEE MAEBERE o2 3 B A RAT
EWVERF HL-60. SMMC-7721. A-549. MCF-7.
SW480 5 PN Mutk, KA FVKER prieurianin
(51) F1 munronin A (52) JREHNH] 5 Fhjew4n Mo
WmE, R\HLEA—EMAREENE, 1Cso N 0.44~
4.8 umol/L. Li S50 M Hb 3 % o 43 2545 21 i o it
A7 B Ly e AR R B 0 AR S PE AN 40 AS49 (1)
PUITEIE VT 7T, S50 4 TR 3R B 7E Bt /8 A pl i 14
LI, AW 3 IR 40 pg/mL B, ]
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CH,OH w 28 B | “on
OH H S
0 Ho” SIS @
OH OH
77 80
CHOH
o
w\/\/\ CHZBC(CH)MCH} "
OH
Y <éh\ oH OH
/\W i 0 OH HO OH
(o, d {HOH
79 81 82 83
on on
HO
o e
| o L o e, o)
CH,OG(CH),CH; CHzoﬁCHZ(CH)25CH3 oH
HO 0
84 85 86 87

HO
O OH

R rutmosyl

90

OMe

OMe o)
o HO

93 94

(0)

97 98 99

HO////,,, ‘\\\\\OH

OMe

OMe
OH
91

OH

9SR=0OH 96R=H

OH HO (0] O

OCH, HO
HyCO H,CO OCH,4 m
“Hj o)

100 101

B8 HtbXLEMHILFLEN

Fig. 8 Chemical structures of others compounds

KK 58.7% (P<<0.01); TEPL IR 41 4 i 52 56+
& 3 W )Y 50 pg/mL I, 3] 20y 32.8%
(P<<0.01), 27 H BH 2 1075 0 20 B R T 0 v e
22 EfE. MRIER

55 {42 S E L S0 R PR 6 BE L B SR L)
HAER. PULRIGHE, #8050k BE IR 20 BRI
PR USRI /) SR AR R R B, g 2 40

il = F 2R B /N B BRI AR . A SXCRIRFT UK
R A2 B K DA R T R 51 A 9 /) BRI s 6 24 L )
FEME. R Bliss V2THE H SR/ R 2k 5
P LDso A 478.9 mg/kg.
2.3 #HLTMV 1ERH

Yan SECIPIEFERE H 2 2 2] 14 ASH R 8 AN
MRS RBATAEY), FFATH TMV IGHER I
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ERSLIS RILT A WAV EA ST TMV &M, &
WSRIE BRI E 5. 12, 130 19, 23, 24, 26 &
ANHBEST TMV 3P, HA munronin H (12) 1)
ICso N 19.6 pg/mL, ZFHMEXTHTEER (44.6
ng/mL) ) 2 {52 . FEXTEGE R BT MR
ROTHTET RIL, A ¥R o, B-ABRPNESF C-7 LI
FRHO R m T AR B2 X EE munronin H (12)
S HAME AN, A2 XSS TMV 3SR R K
() TTHR; 7£ nimbolinin RbEWH, C-1 A7)
BEHEA C-12 fr FEFE R AEEA BA ST TMV 7§
Mo HANKIAEY) munronin Q (39) $it TMV
ICso N 14.8 pg/mL, T &R (44.6 ng/mL) 1) 2
B2, FFEARAWEN, R B-RRIEIR I A7 EXT BT
TMV 36 22 ), Ge AT Yan &SR H
Western blotting AT &AL &YX TMV K52EH
(TMV-CP) FRAJIHIER, eI s RA B &
AT 2 BT AR Re ) TMV & .
24 EE. @E(ER

Lin S5U2T00 2 B b 385% o 43 B9 45 B R B 43 a2k
TSN T S LA PEYY, A& mulavanin D (45)
1 2a,3a,15B-trihydroxy-20(S)-tigloyl-pregnane (74)
X B A B NMET B Microsporum gypseum 11
MIC 43 %A 25. 50 pg/mL, Xf 40 E B H
Trichophyton rubrum 1] MIC 7374 25, 50 pg/mL,
WA v SRR R R A A 12
2.5 IRAEA

TR A HRR R PR A O AR = P
BHREAHF, BESE. 24, EEEmEPILL.
NS tHE TR RS T T —, BRI T 10
TR CTF AN Nl O ) Sl E ], 45 2R
TR TP EUIALEE 48 h J5, X LR P O g
L 86.21%. Fifl PAEIE T 21 a4 3
WXk 7 5 5 B EE= R R M), HG B 2 R
VI 80N 71.7%.
3 ZhiE

Fr 68 i 3% AT AR 40 DR HL 485 g 1) 22 R PN A
P, B 2R AEYETE, X2 AR B s e,
W R FURE . Al . 24
FHRETEESE, WAh, ERAMHR. PUERE. JUE.
(=TI 7117~ 1 011 AN 71 = AN 5 A B 251
BETE. M 2003 SEE 4, [H A A2 RREEX Hh 30
RIS B A2 B AT IRIE, A R
RATHED AL B Ry, 25BEYE DT A

L TMV. EHRIE SRS AR 2, AR 23

PET7 T BRI TE AU D o A% & vh o3 B A5 B RO AT B

R AT S A BRI At ) 2

Ay R M2 EE TE M A 5T . H AT, X

WP SR Y T T AR TP ERERERE . S

. FLITEE, X 3 MRS A TR R AT

AW, M SE T HGE R K OB RL &Y,

e W E AR KRR A, HRRA

I
WEOE R KL R T IRy, (ERIEAIZ)

Z HIDRCAH, SRR BT FU 0 A1 470 TMV

R SRR T T, A B RTR T 25 I Zh AL

D] LA o0 ST e 1 3 T S AL ) T 5 A 22 B HR) P 245

PEWT AL, RS ISR T 25 7T e A < R HTHE 54,

DR TE] 25 3R S 1 Al
Crp E A RE ) SRESCRECRE 2 B % L P B

B BITHIBEIE, BRRERE. DR, HBEEIAIEN

PR My ¥ 3% Munronia  pinnata  (Wallich) W.

Theobald. IXEEMYIFE] P =S 2580 2,

B B AR e R, SCIRGIFIB LERGREL, Rt

BB R 25, AT S-S ) -

ZyEETE . AN B A ORYERE 7T, AL AR

T 3 3% o de ) RO MR 2t

SE R

(11 FEBZEPEEYSRER RS, PEBEYES G5
43 ) [M]. bt B HRREE, 1997.

[2] Zhang R J, Chen H F, Xing F W, et al. Munronia
yinggelingensis sp. nov. (Meliaceae) from Hainan, China
[J]. Nord J Bot, 2009, 27(5): 376-378.
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