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Masao KikucHr* and Rie KAKUDA

Tohoku Pharmaceutical University, 4—1 Komatsushima 4-chome,
Aoba-ku, Sendai, Miyagi 9818558, Japan

(Received January 29, 1999)

Two new iridoid glucosides, named iso-8-epikingiside and 8-demethyl-
7-ketologanin, were isolated together with 8-epikingiside, kingiside, ligustroside,
10-hydroxyligustroside, ligustaloside A and ligustaloside B from the leaves of
Ligustrum lucidum A1t. (Oleaceae). The stereochemical structures of these new
compounds were elucidated on the basis of spectroscopic evidence.
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EE 134T, b % X I EF Ligustrum lucidum AIT. (Oleaceae) ORE (ZLHT) KUE
(THE) »d, 7==ATas/) A FEWEE > a4 ) KA FERER > 778 1 FECHE
KO ZHBEL, ZhOoOREIC >VTIRE L. SHEEIEDA Y F4 FEREEIC > W THRE
L7z & T A, kingiside, 8-epikingiside, ligustroside, 10-hydroxyligustroside, ligustaloside A, ligusta-
loside B 7 & OB a4 Y F 4 FEESEAOMICFER(LEY 2 ML BEE L, iso-8-epikingiside
(1), 8-demethyl-7T-ketologanin (2) £ @& L, Zh O DOBEEICOWVWTHE LD TRET 5.

Iso-8-epikingiside (1) 3R AR TLHEM: ((@), —80.0°) #F L, UV 2~ b T3k
T/ ¥V (Amex 230 nm) iICED < WINAFRD S5, FAB-MS Tld m/z 405 M-+H) ™, 427 (M+
Na)* 23 St & EKRVBC-NMR 27 b VDY 7 F v 555 FRIE CrHauOu TRE L
e,

1D'H-NMR 27 P VTEANVEA b FVEETSHA ) FA FEEEAEZRERY 5 K80
15 79 v, H-1(6 5.45,d,J=1.7 Hz), H-3 (6 7.65, d, J=1.5 Hz), OCH;(6 3.73,s), /)L I — X
D7/ FAY w7 7o (64.71,d,J=8.1Hz) PEE SN, 6427 (1H, dd,J=11.0, 9.9 Hz)
KU 6 444 (1H, dd, J=11.0, 3.7Hz) ITiEH o015 2 o 7a b vy 7 Fovid ' H-'H correla-
tion spectroscopy (COSY) X7 hMIZBWVWT H-S5 LRI/ s A - BEHLNTV ST
ERUEEATER () D5, FNFH He-6 (H-5 S U 180°) kU Hp-6 LiFBEsn5. 6
269 (1H, m) ¥ 7 FVIEHI LDOic/ o A= HBBDOLNTVEDTH-8 LIFRS N
5.

6 LD 7o b I3 8-epikingiside & H#id 5 (BRI Y 7 P L, 8RO T v+ IdEHE Y 7
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Chart 1. Compounds 1, 2 and Analogous Iridoids

FPLTWBDTE-5 7 b YEBRESDD C=0 E-0-%3 8-epikingiside D Zh & I3 IcES LTV S
EEZ o505 (Table 1),

BC-NMR X 7 b VITBOTII A VR = VERRH 2 [HEIZE S N, 8-epikingiside D 7 — ¥ &
D HE (Table 1) S U heteronuclear multiple bond correlation (HMBC) Z <% + U (Chart 2) 7>

n ¥ N\
COOCH; 11COOCH3
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Chart 2. HMBC Correlations of 1 and 2
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501684 (3C-11,61770 13 CTET7H 14 y&an5,

FEGZARLE 13 nuclear Overhauser enhancement and exchange spectroscopy (NOESY) 2 X 2
b V2 T nuclear Overhauser effect (NOE) Z2 X7 b VT X DEIS T L7z, %@ NOE 13 H-
1 & H,-6,H-1 & H-8, H-5 & H-9, H-5 & Hg-6, H-9 & Hi-10 ic E7/54HB8 %R L, H-5 & H,-6, H-
5 & H;-10, H-8 & H-9, H-1 & H,-10 12 I3 FHBIA /R & 54 (Chart 3). L728-> T8 MO H it a,
CH; 3B HEET, 6-5 7 + YIRERSTIMEHMEZTZR L TV B Z EARIBE N 3,

HeSF AR B (3 B BE O 8-epikingiside & [Akk, ZEMEATRT T ERUVCD ZR7 kLD
T XOPEL K.

Chart 3. NOE Correlations and Conformation of 1 and 2

AU FA FEEBARDZ B35S KREINOH FIBMTERMEEZRL, ahid & X 3H5EES
ZRT T EDBRMONTVEY, 1 RERBEZRLTOEDTSIMIIBATET I ENTX B,
RICCD ARY PVDF—4E6-57 b VBEADI VA A —Y a VIZOWTER L. 1&
MO HEEAEF T % isoiridomyrmecin (Chart 1) % iridomyrmecin @ 6-5 7 + V3313 X £
EHREICEOMEERZ L2 EBHMONTVSE. *P6-5 7 F VEBOCD 2} bl Ea vk A —
¥ a v OBIRIT D W Tid Beecham 5% 908 n—7* @ Cotton R R DL 6-5 7 b vEROME
XEHERHFEDI vk A=Y a vDFF5 ) F 4 —CL->THRESN, £D5 7 b VEODLE
X PEEE, afOBEBBREOEBEICK > TRES NS, Bl % (3 isoiridomyrmecin (Aes1sm,
—4.95) Tl a 1D CH; B33 & A ETFHEHICHE LD, BOAEREH, 29 b VEIROFEIR
Cs & C, DEHEOILE & IFHEBERTH L VH T EEHEL TV B,

8-Epikingiside (3 CD 2 X7 M VIZTHBWT, 241 nm IZIE (Ae+1.6), 218 nm ic & (Ae—1.9) D
Cotton SR %7~ L, kingiside ($IE®D Cotton R I1ZZBD SN FTHDOMBERTOT, 57 b VI
13 8-epikingiside T (4 k[ %, kingiside TIX FEZ &7 5. 1D CD X% + VIZIE® Cotton %)
RiIFH 51T, isoiridomyrmecin & [EFk 215 nm ICE DB (Aeyisam —6.3) ART DT 8 1D
CH; Zi3fh7co b, 57+ vHEHIR FHE WEXOCLER»SR2 & FAX) Th b LIRE
SN, ITNHOFRERIINMR ICE T 5 NOE EBRK UTBLE OERAE ST 2 D ThH % (Fig.
D). 3%, 224 nm {1 (z—>r*8) O D Cotton FIR I 3 MO _FLES L 11O H VK=
BEORUNMEICEDEL X5 ) 74—tk 3bDEEZ SN, loganin (Aenigm —3.6) D
CD A7 b NWF—IhoXFEENS, Yot VBRSO vk A — a3 Vi3 H-NMR
BT % H-1 OFEETERA J1,o=7THz 2R L TWV3B T EKRH-1 & He6 20 Hy-8 & DRI
NOE HHBEMEBD SN2 &5, INOHMafIc 7T + ¥ +» VES L KR FREE %
EoTWBEEZOLNS. W

P EDZ &5, iso-8-epikingiside DY AREER I 1R (Chart 3) LREEN 5,
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Fig. 1. CD Spectra and Conformation of 1 and Analogous Iridoid Glucosides
1( ), 8-epikingiside (—-—), kingiside (------ ), loganin (——)

8-Demethyl-7-ketologanin (2) 3R EK LM (@), —974°) ZFL, UV 2x7 bV
TR T 7 ¥ (Amax 233 nm) IZHD RIS 5015, FAB-MS T m/z 375 (M+H) ", 397
(M+Na)" BED 5072 EKVBC-NMR Z X7 b DY 7 F vh 55 FHK1F CieHnOwn &
PRE Lz,

'H-NMR 27 bV TIEA Y FA FECHEKZRIES 5 H-1 (6 545, d, J=5.9Hz), H-3 (6
7.54, d, J=1.2 Hz), OCH; (6 3.71,5), Z VI —ZADT/ XY w7 7tV (6467,d J=81
Hz) BED v 7+ Vs 5 b, HMBC 27 b+ VT Chart 2 178 L - FHBESEE Y & 1,
NOESY Z <% b VKT NOE 2 2 ~<7 )V TI3 Chart 3 IZ/R L7fHBERED 51 5.

2 O 'H- LU BC-NMR Z <% b L% T-ketologanin'® D7z & 4 5 &, 106D A F VT
O b VYRUOAFUVH—RyOYITFNRBHONT, H8EAF Ly To by, C8EAFL
vH—RvELTEHESNS. :

2 & 7-ketologanin ® CD X< + )WAHBEBRA I+ v O Octant fl] (n—7* Cotton E#) 1T LD
43 &, 7-ketologanin T 296 nm i H, 51 % IRV E @ Cotton ZhR (Ae—1.0) 132 T
14 290 nm 1258 WVVEL D Cotton FHE (Ae—0.3) D OIS, TOT L 20HBEY + VIS5
A FAUESEELBVEDIC, AUABDECEmcAVwaIYdir—YaryEl-T0s T
LAFRERTEZ. D VL FobEs YEBESRIHLION vy 7Y v 7 ER (J1,=59 Hz) KU H-1 &
H-9 | NOE fHEISED SNV o 1 EERIC LALO H B a fLic 7+ v » UGS LI
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R TEEELE - TVWB T EARBLTVS. W
PIEDZ &Eh 5, 8-demethyl-7-ketologanin D {AREE X 12 Chart 3 IT/R Lz 2 R EREES N
5.

£ B o 8B

FERRE 12 HASME, DIP-360 #, UV 2 <2 b Ui Beckman DU-64 B! CD 2 <7 + VIZAAK
535%:3-700 B, FAB-MS 13 HAE T IMS-DX303 &4 W\ THIRE L 7. 'H- KR U *C-NMR 2z ~<
7 b IVIZHATE T INM-LAG600 (£ % 600 % U 150 MHz) Z{dif] L, PIEREE%EYIE IS tetramethyl-
silane Z V), CD,OD thGHIE L7, B&EE: s=singlet, d=doublet, dd=double doublet, q=
quartet, m=multiplet, br=broad. 43?H{ HPLC (prep. HPLC) |3 Tosoh HPLC ¥ X 5 A [column:
ODS-Cosmosil (10 mm i.d. X25 cm, Nacalai Tesque), solvent: MeOH-H,O (1: 1), flow rate: 1.5
ml/min, wavelength: 255 nm] %f#HH L 7-.

S FPYXXIEFOLE(25kg) D MeOH =+ X% CHCL (40.3g), Et,0 (10.2g),
AcOEt (20.0 g), BuOH (39.2 g) KT H,0 (65.3 g) DJFIC B a[iESIc 4 L7z, #KiZ, BuOH H]
B (392g) 2V U AF VI S L2 " b5 T 4 — [CHCL-MeOH-H,0 (30:10:1)] 2f
L, FrA—GIZHEL, TOSEDFr.C—E%2HIIt 7757 v 7 X (LH20) #5457 1< b
75 7 14— (50% MeOH) KU prep. HPLC iZff L T, 1 (1.2 mg), 2 (2.3 mg), 8-epikingiside'?
(5.5 mg), kingiside'® (3.6 mg), ligustroside'” (2.2 mg), 10-hydroxyligustroside' (3.1 mg), ligusta-
loside A'® (55.6 mg), ligustaloside B'® (18.3 mg), flavonoid BCLEE(A, 9 lignan BCBE(AD %15 7- .

Iso-8-epikingiside (1)  MFFEEMKK. (@) —80.0° (¢=0.2, MeOH). UVAMePHnm (log ¢):
230 (4.38). FAB-MS m/z: 405 (M+H)*, 427 (M+Na)*. CD: A¢ (nm) (¢=2.37X10"° M,
MeOH): —6.3sh (215), —6.7 (224). 'H- and 3C-NMR: Table 1.

8-Demethyl-7-ketologanin (2)  HSEFEERIR. (a)) —97.4° (¢=0.6, MeOH). UV AM:0H
nm (log €): 233 (4.00). FAB-MS m/z: 375 (M+H)™", 397 (M+Na)*. CD: Ae (nm) (c=2.22 X
107* M): —3.6 (225), +0.5 (260), —0.3 (290). 'H- and *C-NMR: Table 1.

BEE APICH/2D, NMR RO MS ZHE L CTHW AP HREEE  (EBE— WK
MBI EHB L £ 7.
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