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A New Monoterpene-Phenylpropanoid from lllicium difengpi

Ning, Desheng” Fu, Yuxia“ Li, Lianchun* Zou, Zhigi* Pan, Zhenghong™*
(¢ Guangxi Key Laboratory of Plant Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of Botany,
Guangxi Zhuang Autonomous Region and Chinese Academy Sciences, Guilin, Guangxi 541006)
(% College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530200)

Abstract Four compounds were isolated from the dichloromethane extract of stem bark of /llicium difengpi by using various
column chromatographic methods. Their structures were identified as difengpienol D (1), (£)-3,4-methylenedioxophenyl
propenal (2), dihydrocubebin (3) and pestalotiopyrone G (4) respectively by mass spectrometry (MS), infrared spectroscopy
(IR), nuclear magnetic resonance spectroscopy (NMR), efc. and quantum chemical calculation method. Compound 1 was an
unusual new compound formed by acyclic monoterpenoid and phenylpropanoid through C—C chain, and was also the first

monoterpene-phenylpropanoid isolated from the genus Illicium. It showed weak anti-inflammatory activity.
Keywords Illicium difengpi; monoterpene-phenylpropanoid; structural identification; absolute configuration
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B FHREEHPE B R RIRT=H), AHIE FE 4% B0t R
W Rz 0 98 15 S AL AT IR AL R B 9, W&
AR R S5 2] 1 MRS XN RILEY
difengpienol D(HUAAFZ I D) (1), IXFh4 & 77 S RIR =
YIEZAH. Si5h, 1 BEARE 3 A CAE YN
fE D (1), (E)-3.4-WHF SR NIGREQ2). A BEH
% (3)F1 pestalotiopyrone G (4)(F 1). A FERIEIX L
TGP o 5 5 A S e

B Abaw 1~4 1tk gi4

Figure 1 Chemical structures of compounds 1~4

1 ZER5VE
11 a1 NEHEE

&Y 1 ey, %% T HlE. HR-ESI-
MS EIR45F 24 Ci9Ha60; (caled for CioHps02 [M—H]™
285.1860, found 285.1852), NERIE N 7. LLAMEREHR
IREERITAELE OH (3421 ecm ). AL&%7 1 1 "H NMR i
(FE DERGHPIEE 1A 1,2,4-=BUREI 04 6.94 (d,
J=2.0 Hz, H-3, 1H), 6.82 (dd, J=2.0, 8.0 Hz, H-5, 1H),
6.63 (d, J=8.0 Hz, H-6, 1H)], 1 M#&HN % [on 3.23 (d, J=
6.5 Hz, H-7, 2H), 5.91 (ddt, J=6.5, 10.5, 17.0 Hz, H-8,
1H), 4.98 (dd, J=1.5, 10.5 Hz, H-9a, 1H), 4.97 (dd, J=
1.5, 17.0 Hz, H-9b, 1H)], 1 MMEERIIK [0 3.89 (t,
J=6.5 Hz, H-6', 1H)], 2 MI.H %E[6y 2.05 (ddd, J=5.5,
10.5, 14.5 Hz, H-4'a, 1H), 1.76 (ddd, J=6.0, 10.5, 14.5
Hz, H-4'b, 1H); 1.28~1.36 (m, H-5', 2H)]A1 2 > H &[0y
1.62 (s, H-9', 3H), 1.41 (s, H-10', 3H)]. 7E '*C NMR i (%
DHFER 19 MR 55, WHE 2 NH I, 6 AL,
Hrb A 34 sp BE[dc 111.1 (C-1"), 111.7 (C-8")F1 115.2
(C-9)]~ 6 MXRHE, HApas | MEAN sp® k[ 77.7
(C-6"]s 5 M=Ehk, Has 1 NMER sp? k[dc 155.2
(C-1)]. X4E NMR #HHEIER A 1 HAELE 1A 46T
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FERW B, XM TH-"TH COSY i ()41 5% 16 (H-7/H-8 A1l
H-8/H-9)F1 HMBC 1% {1 4H G (H-7/C-3, 4)75EiEsL(E
2). #t— 1 'H-"H COSY #7341 &I, Ho-1/H-2", Ho-4'/
H-5"F1 Ho-5'H-6'1F1EA 5%, Hie 45 # /7 7E CH,CH
CH.CH:CH F Bt. 57 #% % B A 5% 1% (HMBC) t 25
H,-1'/C-3', H3-10'/C-3'", 4', H,-8'/C-6'F1 H3-9'/C-7'HIFH %,
PR S 1 AEAE 3 T- SR - A B, A
H-2'/C-2, H3-10"/C-2 ) HMBC FH JCIEAIE SZIX AN Fr B
Wi C-2 5 C3ATHIE. 74, BT C-1 (6c 155.2)F
C-6' (0c 77. DI T ALY, 456010, aibeiE, i
7~ C-1 M1 C-6445 OH 4. Kk, a1 B
% e W 1 R,

— 'H-"H cosy
~< HMBC

E2 L& 1 #5<4 'H-"H COSY Fl HMBC 3%
Figure 2 Key 'H-'"H COSY and HMBC correlations of com-
pound 1

7E ROESY #H, B+ 2 AT 0 (C-3"F1 C-6")hk
ARG, (B 1 ARXT BTGV ER E. Bk, AT
fERALE YD 1 X R AY, AR SR A 13C NMR A0 %
THE . DP4+H] ReE 4 DL A L7 [ — 3% (ECD) i 5AH
SE G T ERF O B AT RN, B YR GIAO
(Gauge Independent Atomic Orbitals)i%, £ mPWI1PW91/
6-311+G** (PCM, methanol)J:ZH /KT FXLAY 1
FATHEME 1a (3'S*,6'R*)AT 1b (3'S*,6'S*) (B 3)HIFTH
ks SR T B A AR R T TH BT DP4+ AT RETE 23 #T.
SRR, 1a BRI AT REMEIA B 100%. Ft, et s
Y11 AR R 3'8% 6'R* . T 4 %o Ky 75 RT3 3 Sz
ECD Fit5 ECD #Eit— PHfine, 75w+, W
&Y 1 1 ECD i B 5 1HEALAL(3'S,6'R)-1 [ ECD %
BIEEAR—S(E 4). 28 BRTR, (L& 1 L0 ie B i 24
o8 N 4- TR JE-2-((3'S,6'R)-6'- ¥4 33" 7'- — HI L3717
-3 KR, dr & oI D (difengpienol D).

IR TN ZR AL B RN 5 A T AL B v = R AR
PRV, AR R R ) D5 AR B BT IA 16.83%0),
MANRENED TR, REBAAERENER
PE, WS R R TR, TH A% &
MIEZ AR 2= RBHEY) R AN Magnolia officinalis) 5y B3 228
LR B 42 & A lE 25 Monoterpene-Neolignan j73(1314],
WESEHEAK R BE D (1) B ARAAE R AT Re k. FRATT 22400
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F£1 WS 11 'HNMR M 13C NMR #4E(CD;0D)
Table1 'HNMR and *C NMR data of compound 1 (CD30OD)

No. ou (Jin Hz) oc No. ou (J in Hz) oc
, 4.99,dd, 1.5,17.0
! 155.2 ! 4.96,dd, 1.5, 17.0 LT
2 133.6 2' 6.29, dd, 10.5, 17.0 148.4
3 6.94,d,2.0 129.6 3 44.8
2.05,ddd, 5.5, 10.5, 14.5

4 131. 4 ’ > ’ .
315 1.76, ddd, 6.0, 10.5, 14.5 357
5 6.82, dd, 2.0, 8.0 128.1 5 1.28~1.36, m 313
6 6.63, d. 8.0 117.1 6' 3.89,1,6.5 77.7
7 3.23,d,6.5 40.7 7 148.6

4.85,brs

91 .5,10.5, 17. 139. ! > 111.

8 5.91, ddt, 6.5, 10.5, 17.0 39.8 8 477, brs 7
4.98,dd, 1.5, 10.5 ,
9 497, dd, 15, 17.0 115.2 9 1.62,s 17.3
10' 1.41,s 24.6
HO HO
W
X
4-allylphenol linalool

1b
(DP4+: 0%)

(DP4+: 100%)

B3 G 1 PR AT RER AL DP4+ 23 #r 4 R
Figure 3 DP4+ analysis results for two possible configura-
tions of Compound 1

Exp. ECD of 1
Cal. ECD of (3'S,6'R)-1
— —Cal. ECD of (3'R,6'S)-1

Ae (L mol™cm™)

250 2:12 2é4 2;36 3(I)8 3:;0 3;32 3%4 3EI)6
Wavelength/nm
B4 a1 SEREYRISLR ECD i &

Figure 4 Experimental ECD spectra of compound 1 and model
compounds

AEIRAATHE S, MUK B D(1) AT 28 B 445 P 2 2R Ty
G RRRER) B e =i A A SRR T
Zl(Scheme 1).
12 a2~ 4 NEHEE

CLAIAEY) 2~4 (25 R 38T 5 SCER B NMR 24 L
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Scheme 1 Biosynthetic pathways for 1

XF, 73 A E N(E)-3,4-T0 T —E R TR IEQ2)) — A
EEVE i R (3)'IA pestalotiopyrone G (4)!'71,
1.3 IMRIIEMIEN

WA 1 XHEZ BELPS)F S RAW264.7 4 A i
— AL E(NO) LI L g5 . 7E 80 pumolL ™'k
FER, WA 14 NO A il igE A 46.2%.

2 #ig

AT T AR B B2 v 73 B 45 21— A IR L
AERNRNFUEYI LR D 1), s s
BRSBTS I A AR, 4k,
RMNZID 7 AR 2] 3 A A &Y 2~4. RAMTR
WP SR, a1 BoRgg Pt RiE .
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3 XIS
3.1 UEFE5HF

ADVANCE-HD 500 MHz #S5 iiLHRAX G+ A
& A F]); LO/MS-IT-TOF WA ot 3 6 A (H A B
w]); Jasco P-1020 Jig A (H 4% JASCO 4 wl); UV-2401PC
BAN HOCEETH(H AR B EEAR]); J-810 [ — (k%X
(H A JASCO A 7); tensor 27 £LAM G HEAX (12 [ A1 & 75 A
Al A A A IS, AL DGU-20A it AL
LC-20AT fiiiZ% . SIL-10AP H Zh#tFESS . SPD-40 &l
% CBM-20A | #$F1 FRC-10A T4 USCEE 8% (H 45 15
AT]); tBiEkE Eclipse XDB-C18 (250 mmX 9.4 mm, 5
um)(3E [E ZHEE A F]); Tecan Spar £ IhRERFARX (it
Minnedorf A #]). 100~200 HER(EH SEELLT) )
Sephadex LH-20 #i ZE 5L G . GE A 5]); MCI gel(H
KRZFEAT]); ik (S E TEDIA A F); s #ralia
HEE R CFE . =S R I S5 D [ = 7 (78
Btk T ARG PR A F]); NO Kl & (3 = K AEWH:
).

3.2 ##

HORSZ (IR 2 - 2014 4F 10 A RE T PE# 2 &,
27 PR F A DX [ RSB P R A AR R A
F 0158 N\ AR\ f JE R AR S (Tlicium difengpi
K.LB. et K.LM)M K2, R PIHR A (CTM201402) 17
T VR T RED I 5 B IR R SR P A
3.3 RSB

TR A A B 15 kg, IO\ 95% 2.1 =5 I,
TR 3K, TE, JER S0 CHEKRFEERE, MEiR
B K 5 BRI AmEE . S OR R
IETEERE. &AL 500 g SRk B alifk,
PUAT K/ R ZBR(V 0 V=1 © 0—0 @ 1)BEATHA BB,
A 2 EE(TLOMI A I, 152 5 NHA Fr.~Frs.
Fr.l (1652 g)% MCI At falifh, FFEE/7K(70 : 30,
80 120, 9515, VI VMIHHATHERE, 1§ 3 NS
Fr.1-1~Fr.1-3. Fr.1-1 (34.2 g)%4 sephadex LH-20(=%&
Ke/FEE, Vi V=1 D4 HPLC #l&(LIEK, V'
V=40 :60—>75: 252 EY 1 (4.2 mg)fl 4 (3.1
mg). Fr.1-2 (25.5 g) R H & HREM A A4k (i Bk £ 16 .18,
Viv=8:DFEH{LED 2 (8.5 mg)Fl 3 (6.7 mg).

4-TH I FE-2-((3'S,6'R)-6'-F2 -3 7'- —HIFE -1, 7-—
5-3-35) -y (1): FEAMIRY; [a]d® —20.87 (¢ 0.123,
MeOH); UV (MeOH) Amax [log e/ALemol 'scm™ !)]: 203
(4.46), 221.5 (3.97), 281 (3.36) nm; CD (MeOH) [Ae/
(Lemol 'ecm™)]: 202 (10.8), 217 (—2.7), 234 (—2.0) nm;
'H NMR (CD;OD)#1 *C NMR (CD;OD) . % 1; IR (KBr)
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vmax: 3421, 3078, 2971, 2929, 1638, 1492, 1423, 1383,
1254, 1219, 996, 909, 821 cm !; HR-ESI-MS calcd for
Ci9H250, [M—H]  285.1860, found 285.1852.

34 NMRitE

£ 0~20.93 kJ/mol FIREE T N, M Sybyl-X 2.0
WAEAE MMFF94S 1137 FiHATHI R BENIE R, 45 R ER
la 1 1b 36 9 MK SR, N THE—PRIFIX LR
FIFa e, N % B2 R (DFT) /%, 7E B3LYP-D3(BJ)/
6-31G* 7K P N XK Bet R AT LAk, K dE H 20.93
kJ/mol HIMKBERI G545, 1a A1 1b 23 HIF 4 9 A1 8
MRENME, F BN X L SR A AR AL, iR

TR —2 NMR 1H5, R GAUSSIAN09 &5 T
GIAO /7i%, £ PCM(FE). mPWIPWO1/ 6-311+G**7K
SRR R SR B BERE, (R R DY R A
e (TMS)FE 58 &M [R5 R A R B . &
JRF WA B RUE. AT TR A S MR . &
R BRI AT B S SR T I AR, )5
RIS RINBUR 2225041, 433 1a 1 1b TR S5
Tt = B H. & A6 8 3 B A /E B3LYP-D3(BJY
6-31G* /K~ FIE. HFHERH ORCA 5.0.1 3 AH1E
CPCM(H ). wB97TM-V/def2-TZVP /KF- Fill5E. /R
25 S BUE K ARG 35 A1 20 5 FHRETHEE. DP4+ 52
sarotti-nmr.nmr.weebly.com b4 9% $2 LK) Excel HLT3&
MIiE .
3.5 ECDit#

£ 0~20.93 kJ/mol [EEETE N, MH Sybyl-X 2.0
BAFAE MMFF94S /13 FHMTH R BENIE R, 45R 2R
la f 9 MIKREM R, JE/E B3LYP-D3(BJ)/6-31G*/KF T
SHRBEA RAT IR, e IX 9 MY RN EE
LRI/ AL S ORCAS.0.1 #AF#E CPCM(H )
PBE0/def2-TZVP KV, #|H TD-DFT J7iE it %M
RHT 60 MEKA T HORRE . IRT 9mBEFe s 1.
K HBFEIE T35, 78 B3LYP-D3(BI)/6-31G*7KF T il &
ME I E AT HAE. 18T ORCAS.0.1 #fF, £ CPCM
(FFEY). wB97M-V/def2-TZVP 7KV Fill % B, T-fE. ECD
TSR FH 28 0 e 20 ek B AT RSN, AR R 28 2 A
WARIE AT 5 A5 ERE, X R R T
15, 15 B R & DOGTE.
3.6 NO 4 s #inHiscie

NO A= i) S 46 22 SCHR[ 18] IR B AR 12 2k . UG
BRI RAW264.7 20 73 AN 96 FLERk H, BEfL4n
MO 3X10* N4, B E T 37 C. 5% CO, ¥4 7744
WG 7R 24 h, BEJE LISV 12 h 5, FARERE0~80

\
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umol/LYHIAL & ¥ 1AL #E 30 min. A 1 pgemL ' #J LPS
XA AT 5T 24 h, HUEIE W Griess ¥AIE NO 7 &

4B EL(Supporting Information) ¥ b &4 1 1) 'H
NMR, C NMR, DEPT, 'H-'H COSY, HSQC, HMBC,
ROESY, HR-ESI-MS, UV, IR 1 CD %1% & L) J DP4+ it
HAHE . X ek T DL A B A T I 35 (http://sioc-
journal.cn/) N %K.
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