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WE XA EWI ) 45E 2= (Chloranthus sessilifolius) 4% F RS IT Rk — B (L i i 78, P ar 383 2 A
L IAERRIE LRI L AARERBNEY. FIHZ M RERERER RGNS %5 1D/2D NMR.
ECD. HR-ESIMS)&h & AH & SCHlk 1 B AL B i 8 T BT 458923 0 (3R,5S,65,95,108,1385)-3,6,13- = F2 2 —Xf WA &
$t-8(14)-Jf-7-B(1)~ 30,15- " F2 55130 FF S B 55 AN B BE-8(14)-J5-7-F(2)« p-T TIE-B-7K LB (3) Ml 7 25 = RE ik
(4)FI(3R,4R,3'RA'R)-6,6'- W HHE-3,4,3 4-TUE-2H 2H'-[3,3'- AR f5-4,4'- —BE(5). Hrp, (L&Y 1 I st Wos F e
RIS, 1 3~5 MBS E RS K2 BEY 4 S8R 2IM &,

Kegial U SFARE RS, STBUAE b s

Further Chemical Constituents from the Rare Chloranthaceae Plant
Chloranthus sessilifolius

Wang, Lijun Lau, Choiwan™ Xiong, Juan Hu, Jinfeng*
(School of Pharmacy, Fudan University, Shanghai 201203)

Abstract Two diterpenoids and a few miscellaneous components (one phenethylpropanoid, one flavonoid, and one lignan)
were isolated from the MeOH extract of the whole plant of the rare Chloranthaceae plant Chloranthus sessilifolius during a
further phytochemical reinvestigation. Based on their spectroscopic data (i.e., IR, UV, 1D/2D NMR, ECD, and HR-ESIMS)
and/or comparing with those reported physicochemical data in related literature, the structures were determined to be
(3R,58,65,95,108,135)-3,6,13-trihydroxy-ent-abieta-8(14)-en-7-one (1), 3a,15-dihydroxy-13a-methoxy-ent-abieta-8(14)-en-
7-one (2), p-coumaroyl-f-phenethyl amine (3), narigenin trimethyl ether (4), and (3R,4R,3'R,4'R)-6,6'-dimethoxy-3,4,3',4'-
tetrahydro-2H,2H'-[3,3']-bichromenyl-4,4'-diol (5). Among them, compound 1 is new, while compounds 3~5 were isolated

from the Chloranthus genus for the first time.

Keywords Chloranthus sessilifolius; Chloranthaceae; chemical constituents; ent-abietane-type diterpenoids

4 3¢ =% %l (Chloranthaceae) 4 3¢ = J& (Chloranthus)
R MNERWHAAL 20 MHEVNE, ZEHEY FEE
A8 M F P R A X, BT 13 ANRh R 5 AR
B, B2 Db @ s (b 2 & Chloranthus ser-
ratus) N%j, BAEXNELTE, EF SR E T ECRE A I
1B, &3 R AL B S A5 i B AR
24 J5¢ 4 45 2% (lindenane) — 4K 1 [ IS 78 4k 4B X
W7 A X6 U1 5% %3¢ (ent-kaurane) 112 H 7% k¢ %4 (labdane)
TR AR, DY )1 42 5E 2% (Chloranthus  sessilifolius
K. F. Wu)fER ERe A B0 A 6 5 = 8 2 7 HA
W, H AR IA AR TR E DY 1148 R L AR T i b
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(0 FRATE LTS R A DY )1 &2 SE 22 A b R I — R 5]
B PR A BT 98 05 1 18 BT BAA 7 e 28 (ent-abietane) —
ARG, H BN T ECHIEY KRS, FKIRH
Al R OERIE T BEHATRER. 4R OBEZE
(248.0 )L i 5, S aEAER 6 Ny, &
TARACK A 88 = AN 5 (Fr.OE ABF e %, FIH £
b (03 73 B B (i MCI A1 HPLC)M 433 7 5 Bk
BG4 £ 4h . 1D/2D NMR . ECD A1 HR-ESIMS,
DA K tof 8 SRR P R A R GBI, o0 S e R — A
BT P b 7 b B G (3R,58,65,9S,108,135)-3,6,13- =
P2 FE S0 A B 5t -8(14)-45-7-BH (1) FH 4 A~ AL S (B
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1), Bl: 130-F4IE- 30,15- B2 IR 5 BE-8(14)-15 -
7-Hd(= 15-hydroxysessilifol F) (). p-7F E.lt-p-7K 2 M
3 Al R = R (4) I AI(3R,4R,3'R A'R)-6,6'- — H
A 3,434 U A -2H,2H'-[3,3"- XU €0 J5 4 -4,4'- —
(5)[12].

1 R'=0OH,R?= g-OH,R3=H
2 R'=H, R? = @-OCHj3, R®= OH

B1 Em1~5 gy

Figure 1 Chemical structures of compounds 1~5
1 ZR5WR

WEY 1 NEBETEMK, HaFR(CH»0,)
R 48 H HR-ESIMS(#E 43 1 55 F W& & M 52 A m/z
337.2375 [M+H]", {H5EAE N 337.2373) WK,
FHEFIHE PC NMR HAEMEIE. /£ IR Juifh, 3408
(br.). 1693 F1 1633 cm ™ AW o, AL EPIKIR
FAEREA ap AHIRIEERER], FERE UV i
(lmax) 7€ 248.5 nm WRUSCHT fO3E— 2B AN, 3L 'H
NMR $4, HEWrib &4 1 S5 &4 3 DN HIEH Lo
0.98, 1.10, 1.31), 2 MXUEF L[S 0.95, 0.99 (each d, J=
7.0 Hz, Me-16, Me-17)]+ 1 IM&HZ[6 6.72 (br s, H-14)]F1 2
ANEE IR I 3.30 (dd, J=11.7, 4.2 Hz, H-3), 4.28
(d, J=12.6 Hz, H-6)]% i T{5 5. H PC NMR i El (1
20 NMIEAS S ATAJE R 1 ANHRIE, 5 AL, 4 MEHEE, 6
AR PR FE(CBLHE 2 AN BIFE 6 78.8 AT 75.2 15 IR 3
1ANE 6 141.9 XUBR IR F ), 1 AMIEEIIEUR (S 72.4)F1
3 ANERR(EAE 1 ASBUERZERRTE 5 135.9). DL 3R A
W& 1 R E5 MTEM S5 22(C. henryi)h 5 5545
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B[ 6 i AS A Gt s 224k A P 15-hydroxysessilifol
FPk & 2) ML, XBIETE 1407 1 AH
ARG S L NMEAMBRE S, U212
T UMERMIRREE S, RULED 1 T 3 MRS
el ERA, B ERAE T2, EUEY 1 1) COSY
W, BRESE AR H-5-H-6 4b, &5 25531
P H 2 Me-16(17)5 H-15 #19¢. PL BB IR 75 5 E S
&Y 1 i C-6 hi(imdE C-15) RARMMMmIES —
L. 781 ) HMBC #£ K I, H-6 [6 4.28, (d, J=12.5 Hz,
H-6a)][F] C-5 (6 55.6)/C-7 (6 202.5)AH 3 1] LLiFE—HIE 5L
C-6 WA 2). A0 1 BRI X A6 250 S8 5 3o 49 W7 A %
JR T B 5 B 0L S NOESY #EHf 5€ 1), H-3 Ml H-6 R
KB A E B (Jhaas=11.1 Hz; Jyse=12.5 Hz) iE5IX
AN R R AL FE BT B . fE NOESY( K 2) i o,
Me-18/H-3, Me-18/H-5, Me-19/H-6, H-3/H-18, H-1/H-9,
H-9/H-128 F1 H-120/Me-16(17)%% NOE A5 SHiE T
H-3. H-5. H-9. OH-6 £l OH-13 #BZALT p-hi. th&W
1 PR 0] 6 Bl it 5 FRATT T SR IE 1) — /N S5 R SR ALL Y
Xof W AA T b A s sessilifol DU'EE & AT B — (i
(ECDYIN AR E 1. 46590 1 1F 259 Al 333 nm P 4b 357~
A= 1E ) Cotton ZN 5 sessilifol D (254 Al 330 nm)!"—FL.
R, LAY 1 8 N(3R,58,68,98,108,135)-3,6,13-=
Fo 5 - X WA b -8(14)- i -7- B (1)[3R,58,65,9S,108,
135)-3,6,13-trihydroxy-ent-abieta-8(14)-en-7-one] (& 1).

¥~ “x NOE

B2 {t#9 1 HMBC il NOE AH2K.
Figure 2 Key HMBC and NOE correlations of 1
FERTH AR AR, FRATT SR IR 2 5 e d 75 e 284 —
ik, 40 sessilifol F.sessilifol I.3a,7p-dihydroxy-ent-abieta-
8,11,13-triene, FAREF M LR IEEACso 20 A A
8.3\ 7.4, 43 umol/L). AT AR, fEMAHIREL BV-2
X iy B A B R A X R A B R (L, 2)HEAT T
A E PR R, AE P 2 v P AR AR §5(1C 50> 50 pmol/L).
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2 SCIOERSY
21 45

EL i %18 K H Rudolph Autopol VI FEXGACIE; %
HMILL AN 73 5K F H 3L U-2900E B 7366 BEAX R
Thermo Scientific Nicolet iS5 {8 HLIHZAE# 2T 4P 1 A ]
585 1A SR FH JASCO-810 70 6 miiR il e ; gt
R 1% % F Bruker Avance IIT 400 MHz A1 600 MHz ¥ 3t
PRGN 2, 2B LA 6 o I LR LI iR R I U1
NS AR HETE R Agilent 1100 series J5i i3l
5E; E RS R A Agilent Technologies 6224 TOF
LC/MS JFEACI ;i) £ 784 o RO € i {3 Waters
€2695 £4), FifA Waters 2998 PDA il 25 F1 Waters
2424 ELSD Aill#s; P& 2 %45y SunFire ODS
column (5 pm, 250 mm X 10 mm; Jii#: 3.0 mL/min); 1E
FHAE (O RE R AR 200~300 H (& 42 F X B iE 1L
SRR BIEEEL T ) ); SR R B R
MCI gel CHP20P ¥i#% 4 75~150 um (Mitsubishi Chem-
ical Industries, H AR 50); )2 2 M1 (TLC) M L% N
GF254/0.25 mm(fH & 27 X Fe b it fb 23X ). 404t
a3 T R RER A R AR, ik gin
WHIAEE A RBERHEAERA A, RARK A H
Sigma-Aldrich 4 ;= ; # 2 2 & & 55 N 10%
H,SOL/EtOH (V : V) (120 ‘CHt#E).

T )14 3E 2% (Chloranthus sessilifolius) =¥ 2012 &=
8 HRETVYNIRML, &5 7 R KS¥A 2 HH =%
KRR L. FrA (2012080 1) ILAE T 52 HoK 224 24
ARG B =
22 ERS59E

VUi 452445 6.8 kg, I 20 L {4t FEE = iRAIR
24 h, 33 R A3 IR, LidiE. K YE, 15
F 463 g BIRE. BARBIMIRER 2 L 17K Bl e
W, ARG T . 208 Z BN IE T Bk AT AL
LR OB G IR IR GA1S 248 g FESh, B FRERAE:
@10 em X80 em)REAT W73, A IH A PR B 22
VEBLO D 1~0 1, V/V), 23] 6 N Fr.A~FrF HiSC
CkiEM FrA. Fr.B. Fr.D. FrE &4y Eas—
Z5) ZaEUSFIfE 2558 Fr.C A FrF B4 0 43 4 i S
DU 25 J Y 8 () s B4y, e T — 5 R A e,
JEGAF AT I Fr.C & /& iy, 2 FrF &M
RS AR i i E Ve TR sy, U LE e R
B H, 2 TLC A HPLC 23 M R A S AT AT B BB (1) 40 27
By, BT E.

Fr.C % FH MCI #:2i8%(6.0 cmX 30 cm)#H(Ti3—4
IS, BRI A EERIK (50%~100%, VIV). ¥ 70%~
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80% H 38 73 (Fr. CB)FHfEMAE(4 em X 60 ecm) HEATHHFE
Velt, VRN A BRI LR L8R @ D 1~1 1 1, VI
F| 5 N4> Fr.CB1~Fr.CB5. ¥ Fr.CB2 FARERH: (it
(2.5 emX40 cm) ZrEEaifh, PEBLFN & F B LR
ZBEQ 1, Vv, B R Bl % HPLC[ R 3h AH -
V(MeOH) : V(H,0)=65 : 35|t — 4tk 58L& 3
(5.5 mg, x=10.1 min)FHHLEY) 5 (4.1 mg, (r=6.8 min).
th&¥) 4 (7.8 mg, r=15.5 min)f& 4t — R 5 RRERA:
BIE i 5 44 HPLC (i [JRsh: V(MeOH) :
V(H,0)=55 : 45] )\ Fr.CB3 3£13. Fr.CB5 H *:#il| % HPLC
BAE [ E A V(MeOH) © V(H,0)=55 : 4513474k,
RIGEAFMLEY 1 (2.1 mg, r=12.1 min)FI{LEY 2 (2.6
mg, ;r=19.2 min).

(3R,55,65,95,108,135)-3,6,13- = $5 Fk - X6 W s 7 b -
8(14)- 1 -7-Wi (1): T &M A; [a]) +9.0 (¢ 021,
CH,Cl,); UV-Vis (MeOH) . [log &/(L*mol '*cm ™ ")]):
248.5 (3.2); ECD (c 1.19X 107 mol/L, MeOH) (Ag): 259
(+1.7), 333 (+0.4) nm; 'H NMR (CDCls, 400 MHz) ¢:
1.74 (ddd, J=13.4, 3.5, 3.5 Hz, H-1a), 1.26 (ddd, J=13 .4,
13.4,3.4 Hz, H-1p), 1.66~1.76 (m, H-2a), 1.56~1.67 (m,
H-2p), 3.30 (dd, J=11.1, 4.0 Hz, H-3), 1.51 (d, J=12.5
Hz, H-58), 428 (d, J=12.5 Hz, H-6a), 2.06~2.16 (m,
H-94), 1.70~1.80 (m, H-11a), 1.36~1.46 (m, H-115),
2.08~2.18 (m, H-1201), 1.34~1.44 (m, H-125), 6.72 (br s,
H-14), 0.95 (d, J=7.0 Hz, Me-16), 0.99 (d, J=7.0 Hz,
Me-17), 1.31 (s, Me-18), 1.10 (s, Me-19), 0.98 (s, Me-20);
C NMR (CDCl;, 100 MHz) 6: 37.0 (C-1), 26.7 (C-2),
78.8 (C-3), 39.7 (C-4), 55.6 (C-5), 75.2 (C-6), 202.5 (C-7),
135.9 (C-8), 50.1 (C-9), 35.8 (C-10), 20.7 (C-11), 32.8
(C-12), 72.4 (C-13), 141.9 (C-14), 37.4 (C-15), 16.7
(C-16), 16.8 (C-17), 30.3 (C-18), 15.1 (C-19), 16.0 (C-20);
IR (film) v: 3408 (br), 2965, 2931, 2871, 1693, 1633, 1446,
1380, 1249, 1001 cm™'; ESIMS m/z: 337.0 [M+H]",
359.0 [M—+Na]"; HR-ESIMS calcd for C»0H330, [M+H]"
337.2373, found 337.2375.

i B #1 %L (Supporting Information) ¥k &% 1 1
1D/2D NMR. 7 #5ii & ECD Juilk 4k ] X ettt
BLAT BL A B AT ]R3t (http://sioc-journal.cn/)_ N 24,
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