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Abstract:In order to obtain sinomenine derivatives with anti-inflammatory activity , biotransformation of sinomenine was

performed using endophytic fungi from medicinal plants. Among 84 endophytic fungi isolated from medicinal plants,five

fungi possessed the capability of biotransforming sinomenine were screened out. The structures of metabolites were identi-

fied as( S) -disinomenine, ( R ) -disinomenine and sinomenine N-oxide by TLC and NMR. Biotransformation is going to

provide a new research direction for structural modification of sinomenine.
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Joyeau Roger 290 ] PR RERR AT AR B O-benzyl-si-
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Fig. 1  Chemical structures of sinomenine and its biotransformed products
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BC % Bruker Avance I11-400 #% ff 2 ¥ {045, 17
F>k CDC, , N #r5 h Y B 3£ 7 458 ( Tetramethylsilane
TMS) AL A0 8(ppm) ; ALE 4531 R
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2.1 EWER

ST WL T X 4830 75 R [ Sino-
menium acutum ( Thunb) Rehd. et Wils. | | 3¢ 7 Bk
( Nerium oleander ) | 2% = ( Botrychium daucifoltum
Woll) W 3K ( Balanophora japonica) , i = I K% K
AP 5 ML T 0
JE o
2.2 PEIEFE(SPM)

44200 g 32 1+ IR/ S A I 30
min, 20 A8, B8R I ARG 30 g, 2k, inA
HAWE 20 ¢, KH,PO, 3.0 g,MgSO, - 7H,0 1.5 g, 1%
B E BT pH £ 6.0, 4% 1 L, FHit4 4

B (2510 mL/1 SR 76 121 °C F K 1 20 min,
2.3 WEMELEFE(SPM)

14200 g KBz YIS/, i oK & 30
min, 20 A 3 38, 58 W h o A 5 % 5 20 g, KH, PO,
3.0 g,MgSO, - 7TH,0 1.5 g, 44 & Bl, J{77
pHZE 6.0, A ZE 1 L, ] 250 mL HEIE I /03¢ (4
100 mL/1 AMEIEIR) ,7E 121 °C R KB 20 min,

2.4 EHSH

BRSO T5% FeA7 BTSSR (&
DEPHUER) TG, AT HUERR PDA FA
BB MBI F 10 %, FF 8 75 TF R B A i, 4%
PAANEETERE N PDA S 4k 2285 5% 4 s alifk, It
HATRHA AR
2.5 HUEKITIE

6467 d B RHETEFP, 74223 100 mL A& FEE 55
Serp fEIRIRG & ERE AR 4 d(25 °C,150 rpm) , FH
JCTA U8 BN AT e Bl 2R B2 £ /K ¥ 1 mL (20 mg/
mL) | [FIREZEF T dh 28558 4 d 4F 1R85 B A
WU, DB NH, - H,0 975 pH {H 2% 10. 0,345
JH CH,CL, 2280 (100 mL x 3), 5 3 22 U, Tk
Na,SO, T4, i i, heht 28 T, 15 AR R . H
bt CHCL, 78 GFLs W2 2T RERAR E L —5&
) BE A5 RE | JRFFFS CHCL,-CH,OH (9:1,V/V) ,254
nm 55 HMT T R SR 58 6B A B KN, B
SEAAERAL . FIREAAE N, 5 DS R R
TSI R AN A AR 28 LR RE
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FRIE(SPM) H fH IR R G A48 LRGSR 4 d(25 °C,150
rpm ) , K| FHIC TR UE AT e ER R Eh /K % 1 mL
(20 mg/mL) , [FIRE S PF T 4k SE 155 4d, 1521 5 5%
B L WG g, JEWOT NH, - H,0 1875 pH {E % 10.
0,42/ CH,CL, #EH(200 mL x 3 x 10), &%
BUR, ToK Na,SO, T4, U8 , e f% 78 T3 71, 45 &
RBIR . ZEERE N HPLC & 4E 20 5, 15 5%
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3.1 FHEEYELEKNIGE

M FE K Sinomenium acutum ( Thunb) Rehd. et
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TP R HIE GE R 2 o3 2y s L A A N
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RT3 R RS 84 AR I ko0 i R AT 2L R
e 7 MR T e AL BE D B R W e Rk T
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P, 4 TLC 37, 0020 S e e Ak = W 24 2 (S) - disi-
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ine g EZE Y5 (4) WRE JZTO1 HAT 3255 1) 75 e ik
EeALRE )y, 48 TLC o3 #r , ¥4k 1Ak (S) -disinomen-
ine F1( R) -disinomenine , 7] §& & — Fi B. 7 3 45 ¥ 19
B o AE R AR A e ) S AT, 4
Ao e ok A IR 2 B v TG 7, AT 3 7 e 100
PR R R 2 R 2255 1 T5 a2 —
3.2 BFHEEVELTYNIBESEHEE

N T 2N R R SD06 . SDO4 Al BY0O F4 1k
HREW I =) M (S) -disinomenine F1( R) -disinomen-
ine, VEHX I #K SDO4 HEAT ORISR AT BETRER IR

1 23 45 6 7 8 9 10

B2 BHEELTHERGE(TLC) 2R
Fig. 2 TLC analysis of sinomenine and its metabolites

PR T B S A5 Wb v i B A AR 7 R, 43 e
1:(S)-disinomenine;2:Q08;3.J2101;4.JZT11;5.DY10;6.:SD06;
7:SD04;8:BY09;9: ( R)-disinomenine; 10 ; Sinomenine, . 1, 5
Pk Q08 F1 BY09 4385 [ ¥ KUk ; JZTO1 1 JZT11 43 85 H Je AT Bk
DY10 4325 H 2%z ; SDO6 Fil SDO4 43 5 H #E 9K, TLC 4347 S 1
GF s 72 JZ Tk AR, B TT #4570 9 CHCL;-CH;OH (92 1,V/V)
BOZMAMAERRO, FPEEMEY A SRENEY
TLC 7 Hrdhi 2R o

Symbols: 1, (S) -disinomenine;2, Q08 ;3,JZT01 ;4 ,JZT11;5,DY10;
6,SD06;7,SD04;8,BY09;9, ( R)-disinomenine; 10, Sinomenine.
Fungus Q8 and BY09 were isolated from Sinomenium acutum( Thunb)
Rehd. et Wils. ; Fungus JZTO1 and JZT11 were isolated from Nerium
oleander; Fungus DY10 was isolated from Botrychium daucifoltum
Woll ; Fungus SD06 and SD04 were isolated from Balanophora japoni-
ca.

Analytical conditions: Compounds were characterized by thin layer
chromatography ( GF,s, ) developing with 10% methanol in chloroform
and observed when TLC plate was exposed to iodic steam. The second-

ary metabolites from fungus were not displayed in the TLC plate.

5Tt 530 mg, HARTG AL P YRR Y 600 mg, £
T Z M AL B, CH, CL-CH; OH (9: 1, V/V) k%,
FHEEAL 1) S1(250 mg, 748 50% , #4275 HEHRUINA it
) B4 S2(100 mg, 738 20% , 1575 RETHR AN
ARTE) o XSk SD04 5 75 ik i L 15 5% 1 % AL
P2 2R G801 B M NMR S SE , B 0 7 1k Bl B L
T SDO4 AL Ry PRI ST A S2, 4351k (S) -
disinomenine F{1( R) -disinomenine ,

W& ST "H NMR(400 MHz,CDCL,) 8:6.27
(s,1H),6.26(brs,1H) ,5.45(d,J =1.7 Hz,1H) ,
4.41(d,J =15.5 Hz,1H),3.75 (s,3H),3.52 (s,
3H).3.09(t,] =4.0 Hz,1H),3.06 (brs, 1H) ,2. 56
(dd,J =2.6,11.8 Hz,1H),2.49(d,J = 15.6 Hz,
1H),2.43(dd,J=5.4,18.8 Hz,1H) ,2.34(s,3H) ,
2.33(d,J =18.8 Hz, 1H),2.19 (1d,J =2.8,11.9
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Hz,1H),2.03(d,J =12.3 Hz,1H),1.93(dd, J =
4.4,12.8 Hz,1H) ;" C NMR (100 MHz, CDCL,) §:
193.9,152.4,144.8,143.7,130.5, 127.7, 123.2,
115.0,110.6,56.2,55.9,54.7,49.2,47.1,45.7,
42.9,40.8,35.8,23. 8;ESI-MS m/z 657 [M+H]*,
NMR $dg 15 SCHk' %t BE, %2 kA9 S1 R (S) -
disinomenine .

&% S2 'H NMR(400 MHz,CDCL,) §:6. 44
(s,1H),5.30(brs,1H) ,4.43(d,J =15.7 Hz,1H)
3.80(s,3H),3.52(s,3H),3.02-2.94 (m, 2H),
2.60-2.42(m,3H),2.30 (s,3H),2.12-1.96 (m,
2H),1.90(td,J =4.2,12.4 Hz,1H) ,1.77(dd, J =
5.0,18.8 Hz,1H) ;" C NMR (100 MHz, CDCL,) §:
193.8,152.3,145.0, 143.9, 130. 8, 128.0, 123. 1,
114.7,109.4,56.2,56.0,54.3,49.1,47.2,45.5,
43.0,40.6,35.6,22.5;ESI-MS m/z657 [M+H | ",
NMR $4f 55 Scik' 7 % e, S b &4 S2 M (R)-
disinomenine .

FEkR JZTO1 53 b Ak % 9% (0. 15 mg/mL) 5 d
JEf R 4 L, 2808, 25 HUS 3R 200 mg, fiE G
JEHTHE ST AR AL 1) S3(5 mg, 758 0. 8% , 1%
FERR N AT o

LEWS3 R, TEBMHAR, 78 C,
H,,NO; , 20 F1 5 5 e AR LL , 38 fn 16, {5 4" H
NMR BRb54 83 &4 22 AR5 CR IR
RERFES), B4 2 MEABWIFRER 75 o
6.70(d,J =8.4 Hz,1H) F1 8 6.54(d,J =8.4 Hz,
1H) ;1 MERFRE 55 65.38(d,J=2.0 Hz,1H) ;
2AFE LR FES 8 3.83 (s,3H) H1 8 3.49 (s,
3H) ;1 MEH 155 6 3.290(s,3H) ; B G Ji
T A & HMQC 3% 7 23 3% 4 /S0 H B o+ 15
251.86(d,J=13.2 Hz,1H) f1 6§ 2.67 (dd, J =
4.4,13.2 Hz,1H) ,6 2.60(d,J =15.2 Hz,1H) f1 8
4.37(d,J=15.2 Hz,1H) ,6 2.89(td,J =3.2,12. 4
Hz,1H) 18 3.12(dt,J =2.0,12.4 Hz,1H) ,5 3. 06
(d,J=19.2 Hz,1H) 16 3.293(dd,J =5.6,19.2
Hz,1H) ;2 MRPETTFFS 6 4.39(brs, 1H) il &
3.67(t,]=4.4 Hz,1H) .,*C NMR Z:/b & S3 &
A 19 ANEfF 5 A4 2 DN ARAEIRAE 5 8 118.5 Al
8 113, 1;1 MaEtfFE5 6 109. 952 MR Bk (55 6
73.4 16 38.9;3 NH HR{ES 5 58.2.56.2 F
55. 034 AN AR (55 6 61.3 47.7 31.6 F129. 1;
TGS o 5 BER T NMR 3% B A H, 7T 0

914 .16 F1 17 {7 it 515 & k(5 = B B % 10 i
Y, HA bk &5 5 5 5 B A — 5, BRI 4 1
PR OERIE T LI A T 245+ 454G L
A, BT DAHEIN 75 L 4] NCH, &R 7 B3R A T %
T BT N EEY . NMR ¥ -5 S0k % i,
EfL-E ) S3 fy sinomenine N-oxide,,

&% S3 'H NMR(400 MHz,CDCL,) & 6.70
(d,/=8.4 Hz,1H) ,6.54(d,J =8.4 Hz,1H) ,5. 38
(d,J =2.0 Hz,1H),4.39 (brs, 1H),4.37 (d,J =
15.2 Hz,1H),3.83 (s,3H),3.67 (t,J =4.4 Hz,
1H),3.49 (s,3H),3.293 (dd, J =5.6,19.2 Hz,
1H),3.290 (s,3H),3.12 (dt,J = 2.0, 12.4 Hz,
1H),3.06(d,J =19.2 Hz,1H) ,2.89(td,J =3.2,
12.4 Hz,1H) ,2. 67(dd,J =4.4,13.2 Hz,1H) 2. 60
(d,J=15.2 Hz,1H) ,1.86(d,J =13.2 Hz,1H) ; °C
NMR (100 MHz, CDCL,) &:193.0, 152.7, 146.0,
145.2,125. 4, 121.2, 118.5, 113.1, 109.9, 73. 4,
61.3,58.2,56.2,55.0,47.7, 39.4, 38.9, 31.6,
29. 1;ESI-MS m/z 345.9[M +H] ",

4 ZHie

AR SCHEST. 1 24 FHARE ) P9 A TR0 75 TR B 1 A= e
AR, 2 (3% (TLC) J2 NMR AR e 4l ™
AT T 45 M 61N, S (S) -disinomenine | ( R ) -disi-
nomenine fll sinomenine N-oxide, FIT 54 %) %
TR BRI 2 A 22 LA XU TR Ay E — 2 B A e AL 7 )
X FTRE 5T B WIS & 4 AR FEA G, Bk
BRI WIPESS AT RERELAS T 5 UE Y 0 45 &, T
TR 4 57 32 2 i A= W ik oA 1 A il AT 1A
W7, U IR ) I Bt — 2 T i 4 5 Tl 11 25
A ALRH, 22 05 T S R B A W a5 A B B —
N T SATEER T E R W A A SR
P, TSR A 40 o] 790 B8 08 IS 5 0 (i
P R 4 AL AL ) KR RATLLS A5 Jr I, Si-
nomenine N-oxide P KARIE W, T 2005 -2 [EfFH 3%
ENINAEY) Sinomenium acutum H 5B A3 | 75 B
£ H,0, FEAERY ST, o 23 R 2R SR AL B A i
iy AL B BRSO R oD, R B
—MBEiE S EF Antrodiella semisupina AL T TRE I
“#7 Sinomenine N-oxide , Ho A AL HIASIHAG " . A
RIT —Fh B 5 H LR R, 78 AR5 =0
FEAERIEOL T , AT DL B 2 E 05 BTl Sinomenine
N-oxide , 1] Sy B AN & BT S 26 AL AR 2 07 412 A1



272

KIRF=YIBE R 5T K

Vol. 26

—EZHENE.
2% 3k

Wang QX, Li XK. Immunosuppressive and anti-inflammatory
activities of sinomenine. Int Immunopharmacol, 2011, 11
373-376.

Lou YT,Zhou HB,Zou J,et al. Modification of poorly bioac-
tive sinomenine into more potent immunosuppressive agents
by embedding of drug-like fragments. Tetrahedron Lett,2010,
51.485-488.

Xiao J( ) ,Deng ZS(RF3KXL) , Li IX(ZEEEHT) et al.
Sinomenine based molecular design of anti-RA agents. J
Huazhong Normal Univ,Nat Sci( #&HIfiE K2, AR
fi2) ,2009,43.83-91.

Bruce NC,Boonstra B, Rathbone DA. Engineering novel bio-
catalytic routes for production of semisynthetic opiate drugs.
Biomol Eng,2001,18(2) :41-47.

Chen L(B&E#) ,Liu Y(XU4R) ,Lu JQ( /S Fk) ,et al. Syn-
thesis of hydroxy-sinomenine by microbial transformation and
optimization of its transformation conditions. J Bejjing Univ

TCM (Jbntrh B2 R2k244t) ,2008,31:702-704.

(4% 232 W)
2 Yang B(#iE) , Yue CX( 5R£2ER) . Morphological and histo-

logical studies on folium and stem of Potentilla. Chin Tradit
Herb Drugs( 5 2) ,1994,25(1) :33-36.

Dong AW ( # % 3) . Study on extraction , separation and pur-
ification of apigenin from Viola Yedoensis Makino. Hunan
Agric Univ(ARG A K2) , PhD. 2008.

Sun B(FN) L Qu WICHA) , Zhang XL(KIEH) . Api-
genin pharmacological research. J Chin Med Mater ( H 2
#1) ,2004,27 .531-534.

Zhao WZ (i@ 4k ) , Dei LM (#ffH]) , Fang M( J7H) , et
al. The studies on pharmacokinetics of quercetin in rabbits.
Chin Pharm Bull( ¥ [EZ5BR2418 ) ,1992,8:452-455.
Wang YF(EHs %) , Wang XH(EB4E) , Zhu YT (45
[i]). Advancement of researches in quercetin. Nat Prod Res

Dev( KIKF=WoR 5H &) ,1991,22.182-184.

10

11

10

Deng 7S,Li JX,Teng P,et al. Biocatalyzed cross-coupling of
sinomenine and guaiacol by Antrodiella semisupina. Org Leit,
2008,10:1119-1122.

Deng ZS,Zhao Y,He CC,et al. pH-Dependent, stereoselec-
tive dimerization of sinomenine. Org Leit, 2008, 10 3879-
3882.

Teng P, Liu HL, Deng ZS, et al. Synthesis and biological e-
valuation of unique stereodimers of sinomenine analogues as
potential inhibitors of NO production. Bicorg Med Chem,
2011,19:3096-3104.

Joyeau R, Planchon M, Abessolo J, et al. Combinatorial ap-
proach to the selection of active microorganisms in biotrans-
formation ; Application to sinomenine. J Mol Catal B-Enzym,
2013,85-86:65-70.

Bao GH,Qin GW,Wang R, et al. Morphinane alkaloids with
cell protective effects from Sinomenium acutum. J Nat Prod,
2005,68 :1128-1130.

Xiao L( B &l ) , Deng ZS (XF5K X ) , Li JIX (Z=#HT) L et al.
Induced biotransformation of sinomenine by phenylenedia-
mine. J Huazhong Univ of Sci & Tech,Nat Sci (fE i RMHE K
2R3, AR ,2009,37(8) :125-128.

Gao W(3) ,Shen Y(JLFH) ,Zhang HI(5RZLZE) et al.
The chemical constituents of Potentilla chinensis. Pharm Care
Res (252255 51F5%) ,2007,7:262-264.

Yi RQ( %% ) ,Song FY (K ¥5 =) . Determination of sai-
kosaponin a and saikosaponin d in Xiaochaihu granules by
capillary electrophoresis. Chin J Pharm (" [E £ 25 Tl 2
5) ,2012,43:47-50.

Ma YD ( Z )i F}), Chen YJ ( [ B84 ). Determination of
quercetin in Ginkgo biloba L. leaves by TLC-UV. J Zhongkai
Agrotech Coll (a5 AR 2= B 4% ) ,2000,13(3) .43-
45.

Zhao YX (X 7k W) , Patigul MHMT ( 4257 - B4 K
&) ,Mahbuba ABDRYM (K54 1 - FIIARHSHAKA) , et
al. Determination of quercetin in the different part of the Sor-
bus tianschanica L. by HPLC. Food Sci (£ fiFEF) ,2006,
27.471-473.



