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Studies on the Constituents of the Fruits of Paederia scandens.
Structure of A New Iridoid, Paederia lactone
Shigenori Suzuki and Yasuyuki Expo

(Received November 22, 2004)

Paederia lactone (1), a new iridoid, was isolated from the fruits of Paederia scandens

(Lour.Mergr.) (Rubiaceae). The structure of 1 was elucidated by analysis of spectroscopic

data and confirmed by single-crystal X-ray diffraction analysis.
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Single-crystal X-ray diffraction analysis

NIV AAFIE, T A4F (Rubiaceae) (2E
T HHYT, B IR EROEE DTS, 7
oYetid, BEEEZAET LY, BETICHEID
HESbhTw5h, £/, XbhF 4, ¥4, I v
YR —=TIE, B, MORER, 5, FIRES L
) v F YO BE AR O M Y 0 AR O 15 B
WCILFENT WA, N7 IH AT DILFERS &
L’C&ilﬂi“(“bl#_[:%bli ), paederoside
(2), asperuloside, paederosidic acid (3),
deacetylasperuloside, & U scandoside 7% 3 ¥
E£02D0 ENTWE. 7, mLEI s, X
MFABEDONZ VAT SHRA ) A P
BERO — sk EHEY LTwah, LI, FEES
X, NI VUHZXTDI—FIVIF R hD R
SR TFVRYERED L, T/, 25/
—VIEANEAY FA FEHEEZRED L.
AHMEEIL, T—FIVIFAZIOWTESIRE T
ﬁ\z;, paederia lactone (1) & 4% L7-FHHA )
NA FEBET LI EDPHRDTEDILFRE
BEIZOWTHRET L. LaW11d, Ko Hee
(LR) MS%*5 m/z 284 1253 FA 4 v ¥— 27 058
gENn, ®moMERE (HR) MS#A 5 CizHi206S D55
FRATRENT, IRARS A5 1770 e 12

57, 1702 cm I2 T A T )V DIFFE DS BIEE &
ni:.

'H-NMR A7 M IZBNWTIE S u2.37TD X F
WFED T 7 F )V H 5 methylthiocarbonyl 2 % &
ZENTRRINT.
by polarization transfer (DEPT) A2 kL7p
Hlid, AFUETHE, xFLyEIE, 2FIVE
1@, BLUBREOMWBRENIHASPERY, 2
DZEDHBILEWI DG FRAPLREING.

RIALEW 1 DKFEO#EKE %L 'H-'H shift
correlation spectroscopy ('H-'H COSY) A%
PV (Fig.l) 0 EZELZ. $§%&bb, Hi-Hs,
Hs-He, He-Hr, Hr-Huo (BN BIEE SN 2 &b
LS DE S IEED TR I NI,
multiple-bond connectivity (HMBC) A«XZ kb
(Fig.1) 1Z8V>Tld Cs-Hr, Cs-Hio, Cs-Ho, T A 7 )V
? G=0 & SCHs, Ho & TATVDHC=0, 77 b
Y DHNEZNVED Cn ¥ H KBS ED 5 R
TwWa. LErs, {baW1 oFmEEEL, Figl
WRTKTHHZEVHLPE L o7, .

KA SR 2 RETT B 20 nuclear
ovehauser enhancement spectroscopy (NOESY)
Ay MV (Figl) 2WE L7, ZOFER, He

Distortionless enhancement

Heteronuclear
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& He, Hs & He, Hi & Ho , L OVHs & Ha [ZAHREEASER
HOHNT, FRICH & He B b /-2 b
i, TBRETF I PO T VIROBEELN
(Hs & Ho) OEREN, Y AREEBETHLI LS
REN, ILEW1IE, Fig IR LR E%
EoTWAHEEZLNS.

B, W1 %225 /) —VhoHERTS
LI E DB EERO XBAERETICLD
FOWENPEL VW L2 FELETHIEHNTE .

(Fig.2)

Kz, AbEW1 oS L mET L7z, e
¥ 1 @ circular dichroism (CD) A7 FIViZ,
924nm 1B DT v F YHEER L. (Fig.3)
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Fig. 1. 'H-'H COSY, HMBC and NOESY Correlations for 1

Fig. 2. ORTEP drawing of 1
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VAANROIY T4 A= a vy #RY, Figd
WRL72ay FURIRERT I ENRESINT
-

L&z, Boay MR EZRLTVS
ZEDSIEEWIDT I NV BOI Y T+ A —
varid, 1s-bEER LY, (LEYW1 OMEITHEE
3, Fig. LIZ/IRL72RRIC: 5.

LB DEARIE, ROL I ICEESNS.
(Fig.5) T bbbl DMPWIZEHEL TS
paederoside (2) D Cs-CehiD T 7 b Y ERHEAZE
L, paederosidic acid (3) &7 0, RKIZHED
BEL, CIIONIT7TEy — VB L TCIaAs
FAFE RERD, Cafiid, T/ — ki
T2OTNTe NeEnsd, £LTC, CGLTIVTE
FIZCe LD afLDKEEREED NI T X5 — V2l
L, CsRLDNI T s —IVKEEEDSCDT IV
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Fig. 3. CD Spectrum of 1 (MeOH)
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Comformation of & -lactone

Fig. 5. Possible Biogénetic Pathway of 1
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X B 0o &

fh sl % 1, BUCHIGS5 Bl il e s E = A L,
FMIE. IRARZ ki, Perkin elmer 1600
series FT-IR spectrophotometer % F\v> THl%E L
7o, WeBE, BASKEDIP-360E, UV A~
ki, Beckman DU-64%!, CD A% FIig,
HASHI-700 BIZEHRHL, WEL2. EFA
* 4t (EI) 3L U (HR) -MS A2 hVid,
JEOL JMS-DX303/JMA-DA 5000 spectrometer %
HWTHlE L7z, 'HB L UBC-NMR A% kb
&, JEOL JNM-LA60OEIZMEA L7z, k%> 7
kX, tetramethylsilane [(CH3) 4Si] % P#RAZ
gL L, of (ppm) TRLZ. #HEEH
(J) &, Hz CT/RL7z. 'H-NMR DB&FEEL L Ts
(singlet), d (doublet), dd (double doublet),
ddd (double double doublet) B & Fbr (broad)
W, YAV AET LU NT T T4
— R 12 Merk Silica gel 60 (230-400mesh)
YERH L. XA REBEMITEEL, Rigaku
RAXIS-RAPID %/ L 7-.

Paederia lactone (1) D8igk

20024ED 11 AMUEERTRE L Ie~s VA X
TORFE24 kg T— T VTHEGEERL, T—7T
IV % G, T— TV A% 40568 157,
YYNTFINVH T L AT N5 T 14— (n-hexane .
R F)L =7 :3) XTItk by, {LEY
1 (240mg) %#7157-.

Paederia lactone, #EffES, mpl87T. IR
(KBr) cm’: 1770, 1702. HR-MS Calcd. 284.0345
Found 284.0340 Ci2H1206S EI-MS (m/z) (%) 284
(M*,3%), 227(4), 212(4), 192(10), 183(4),
164(100), 147(10), 136(42), 119, (72) 108
(18), 91(93), 75(56), 65(30), 47(23), 32
(8). [a]®%p=+9.0° (c= 2.0, CHCl3). UV 2
max (CHsOH)nm (log ¢ ) : 204(3.65). CD
(CHsOH) : A ¢ (nm) (c=3.64 X 10*M : -1.78
(224.0). 'H-NMR (600MHz, CDCls) 6 :2.37 (3H,
s,SCHs), 3.20(1H, dd, J= 3.3, 5.1 Hz, Hs), 3.23
(1H, d, J=8.0 Hz, Hs), 3.33(1H, ddd, J=4.7, 5.1,
8.0 Hz, Hs), 4.83(1H, d, J=14.0 Hz, Hio), 4.89
(1H, d, J=14.0Hz, Ho), 5.01(1H, dd, J=1.5, 4.7

Hz, H%), 5.54(1H, d, J=3.3 Hz, H3), 5.77(1H, br
s, Hi), 6.23(1H, d, J=1.5 Hz, H7). '3C-NMR
(CDCls 150MHz) : 13.6(SCHs), 42.0(Cs), 47.1
(Cs), 52.1(Cs), 63.4(Cro), 84.7(Ce), 96.4(C1),
100.5(Cs), 133.9(C7), 141.6(Cs), 168.7(Cu1),
171.4(C=0). BC-NMR(CDsOD 150MHz) : 13.6
(SCHs), 43.3(Cs), 48.3(Cs4), 53.4(Cs), 64.8
(Cw), 86.4(Cs), 98.3(C1), 102.0(Cs), 134.7
(Cr), 143.6(Cs), 171.5(Cu), 173.0(C=0).
Paederia lactone @ X #& Bif& S 74T

Crystal size 0.10.X0.10 X 0.10mm. Other
crystal data Ci2Hi1206S, colorless, needles,
orthorhombic, lattice type Primitive, space
group P212:121, Z=4, a=6.1618(2) A, b=11.3749
(5) A, c=17.288(6) A, V=1211.72(7) A3,
Dcalc=1.558g/cm?, Fooo 592.00 and x (MoK a)
=2.88cm.
Intensity Measurements were Diffractometer ;
Rigaku RAXIS-RAPID, Radiation MoK « ( A
=0.71069 A) graphite monochromated, Detector
Aperture 270mm x 256mm, Data Images 44
exposures, o oscillation Range ( y =45.0, ¢ =0.0)
130.0-190.0°, Exposure Rate 6.0 sec./”, Detector
Swing Angle 0.00°, w oscillation Range ( y =45.0,
¢ =180.0) 0.00-160.0°, Exposure Rate 6.0
sec./”, Detector Swing Angle 0.00°, Pixel SizeO.
100mm, 2 6 max 54.9°, No. of Reflections
Measured Total:11636 Unique:1611 (Rin=0.086)
and Corrections Lorenz-polarizationabsorption
(trans,factors :0.3384-1.5750). Structure
solution and Refinement were Structure Solution
Direct Methods (SIR92), Refinement Full-matrix
least-squares on F2, Function Minimized = w
(Fo2-Fc?)2, Least Squares Weights 1/
[0.003F02+1.000 ¢ 2(Fo)]/(4F02), Anomalous
Dispersion All non-hydrogen atoms, No.
Observations (I >-10.00 ¢ (I) 1602, No.Variables
184, Reflection/Parameter Ratio 8.71,Residuals:
R1;wR2 0.045;0.129, Goodness of Fit Indicator -
1.01, Max Shift/Error in Final Cycle 0.00,
Maximun peak in Final Diff. Map 0.26e-/A 2 and
Minimum peak in Final Diff. Map—0.34e-/A 2.
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BEE AWEICH/-D, NMR B LU Mass A&

BE—, MAEZ MRICEHELEIT. I
UV, CDAXRZ PV EHIELCEZ F LIRS
B ESOWEHE, WHE—#HmICEHEL
F9.
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