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IhbDORFIBBEBCHERADOLONRE L, &BHSE, BETR, BEEATRB IO 7L
LZOBEENFEFHBEL L, ALEAD, TOX5RBRVRFEFALC, £8EOH
ERRDFNH~DORBELBLE LIEEELOIRD, COBARLDL, EEFIEBAE
B I OEBAECHTHAMBERSTOEHCOWTOFHAREL T, =, Z0MRE2HET
WaBY, Tho—#ORRF, » Y IHOBMER s T, Ok XTI LERE L RIS
L, BABEDEOYE LT, L, AHOMBBRETIHMIEERRAE, 7y
RECHTHRIE2F 3 L IREL, RIET WL L BRCKFIL Bz, OB
EHIhBESH, o7 VRAREKIGLBLIHEN, ZhbLDOIFALTRIL-> TWBH I EERD
TLDTH 5,

KV HOMBRSCETIHREILTL 337, RTBBEOLBEND LEROH
AWBECTH D, Y FTOEORBYDIMKGELER Y S gallic acid, quercetin, leucocyani-
din, kaempferol 5 L8 coffeic acid D7 = / — A pAEVEEBIN 758/ 14 FPRBEIR
T3, —F, HomHBEs & LT, kaempferol?, katsuranin (=2, 3-dihydrokaempferol =
aromadendrin)®, myricetin 3 X ¢ ampeloptin (=2, 3-dihydromyricetin® ® 7 5 £/ 1 Fi
BHhTw5,

APFRCHELIHY SHOTA 2~ AR 7 v~ b 757 4 ~THRET S &, UM
IOLDHMTREAFESD /7 r< 77 2 E2 i, DHTR, HAREZATWD2L0%F
L7547 4 FEY, AMCIOMTHERELBRVWESNVEEL Tk, 202 &3, AHK
F0HDHLORLMLA, DHBGCERLICLHEETILNTES, AMRFTDOZD
LB HERTDH L, IHEAMFPFTC 7 VRAEBERIEL ISz r b, RIET5H
i, DHANEBTTHHARYERTLC LT, LHEROARELIMETS LT/ EE
HELIL- T3,

COHERBELTORBREEL DR, ARER TR, FHDELTHORERS DBR
BT\, AL 7784 VEESY, $o, DHIVZhbEESDT7 7Y avEaEir7
FE A P8k,

AFREFT 5 M b, KEHEEE, HIERB MEZEE LS R bR ED &
fir, FABHEREUC U HE A o Ao b E KR BEERO S B LA HELR
THRETHD, i, AHRERBO—HIIERN 47 EFETRERNEFRBCL 2L D TH
5 EEEL, e THELXYRTIRETH S,

2 %X B

BiA (m.p) DREBRIMAYBEMSTERIS L O 2 + 7 FP5L TIT o e, BWIE@L Tuw
o, AR (UV) RILA -~ 7 b gL Hitachi spectrophotometer 124 {2 X » 7 4 2 — LB
BLOT7A2 ) ER SBEOFETTHEIR, HBRBI IR) A2 113 Hitachi
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grating infrared spectrophotometer 215 % f\» KBr 28I+ L THIFE L -, HREKILE
(NMR) A7 F Ak, RFHEEEE L L T tetrathethylsilane (TMS) % B\, Hitachi high reso-
lution NMR spectrophotometer H60B 33X ' R-22 i X W HIEL, BE MS) A~ 2 b Al
Hitachi K~53 GC RMS-4 MS CHIEL 7=,

HWEs e~ 57 4 — (TLC) i% Kieselgel (nach Stahl) ¢{fE@L, BBEEHEL L C
toluene : ethylformate : formic acid=5:4:1 (D-I), chloroform : benzene : methanol=5:
1:1; 10:2:3 (D-II; D-III), benzene : ethanol=5:1 (D-IV), preparative TLC icit light
petroleum ether (LPE): methylethylketone=3:1 (D-V) %\, BEEFE UV 5v 7,
diazotized sulfanilic acid (DAS), bis-diazotized benzidine (BDB) ¥ X 7% 50% H,SO, % {#i » %=,

H IR NS T T - (PPC) %, RES wood ( air-dried : 3kg)

# No. 51 X 0552 % v, BEHBLLT |¢—95’/oEt0H

xylene:dimethylformamide=9:2 (D-VI) & ° 95% EtOH Extracts (29%)
le—n-Hexane

L O n-buthanol : benzene : pyridine : H,O= n-Hexane soluble ,__|

. i _2'
10:2:5:5 (L@ ; D-VID 2L 7, R fraction (0.2%)

% DAS 35 X 0" anilline hydrogen phthalate

j«— Diethyl ether

Diethyl ether —
(AHP) I X wntz, T AR T 57 4 — soluble fraction (1.1%)
(CC) 1% silica gel (Wakogel C-200; 5.0X 40 | saturated
NaHCO; aq.
cm, 35X60cm, 18X40cm) ¥ & OF poly-  p——rd ’
insolub lubl
amide (Wako C-200; 1.8X30cm) = X v, % - mﬁoﬁ ?gal(‘:tigh (0.3%)
H ¥t & L T dichlorethane : methanol=10: — Ethyi acetate
D-VIII :acetone=20:1; 10: 1} Ethyl acetate
1(D-VIIL), benzene : acetone ; soluble fraction (09%) *]
5:1; 2:1 (D-IX~1; D-IX-2; D-IX-3; D-
IX-4), dioxane : HO=1:1(D-X) 45 X ¢} bens "~ Residue
zene : ethyl acetate=3:1 (D-XI) ¥ A\ 7z, (%) : percentage to oven-dried wood
. ~ Fig. 1. Separation scheme of extracts
21 EBBEUHY, IR from wood of Cercidiphyllum
HERRIT 1969 £ 11 A, dbiBEARFE /v japonicum S. et Z.

WS EERCRIZEL -0 O TH B (54 52
, WEER 21 cm, B 15cm), FIEE, E benzidine
bieEBEL, mARKE L, T, & r '
wrerrssnaorn s T
Moknic, 1724, AammEkcke, BV VWL ) G
RAD (e 1255, WEEE Tom, mE 2™ A |
245m) &3 R THW Tz,
Ri3308 3 kg & KA 3ED 95% Fig. 2. Sampling mode

’,discolored zone with bisdiazotized

sap wood heart wood sap wood
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EtOH (104) T 72 B, ER CHitH LA, B E L 5T, IORFLV-BELZ ML, FEk
L, Thi 3EEEL, SLCHEBBGRCLUT, METTY 7y 7R AHET
WAL, 2o, —HBRYBHELXRE L, 7TaA =z -1l @9%) X5]&fkE, »
hexane, diethyl ether ¥ X 0" ethyl acetate % fi\~, W-KHH B CREBE 2T o2, ZFH
B & D EEARC AL, 02%, 1.1% & X 0°09% TH -z, ethyl ether WHIY
X, X5 EHF NaHCO; ABETHFIL, ORI 03% THo7- (8 1H), HEEC T
LZHMBHO TR L OCBED D AWCTFRRNIARAR O L& 7.3 m TR L =i 2T
fTotce 13m O EDE, TTS5cmEOMKR2HEZMY, £0 1 KOKEIC €AY 7 /L~
vFOvEREMT, AHF0Z 0RAFBCHTIRICH L ED, MOMRE ZOFfRE 4
BL7enis, (RHATSEACTT e, MERBRALL V#cmE-, 27 VyRAELRIGL v
WAL (So) LT HIAL TR LM & DO E COMT 3EAT Sy, Sy, Sa), LM EEHIE X TD
< 3 AT (Hy, Hy, Hy) 5 X OBEHELE (P) 0B ZHARL = (3 2 X),

BEALHH DEK % wiley mill THFEL, 2mm DA 2 Y —VERBERLCL DR ED,
HIC BT, BOBA L FEOHRIELT AR Si18% ; $,910% ; $,52.3% ; S
2.8%, Hy>48% ; Ho46; Hyo38; Podd) %,

ethyl acetate 75 2> a vH AT AZ 0= 2574 —~12X Y, 2ED7 55,14 FEE
& (KE-1, KE-2) %, % 7: diethyl ether fhti#, NaHCO; 75 7> a v X h TRDO 7 74
7 4 F (KE-3~KE-9) #1§7-,

2.2 KE-1 (kaempferol-7-0-8-(p)-glucoside) () Mg

ethyl acetate AIHES (2.1g) (x> YV ¥ A H F 4 (54X400cm) T, BHE D-VIIIic L b
500 mé FoOHRL 1z, A TLC (D-1) TREBL, &4, 737> a ¥ No.1~3, No.
6~9, No.10~15 % X Uf No.16~23 433U 7z, D, No.10~15 OF 4% E T i
i, BELK, DT, VEDAX ) —2ABEREL, —BHETS,

ML KGewEY £, HERKOLEY L, BEAsH KA (ca. 600 mg; TLC(D-1),
Rf. 0.08, (D-III) Rf. 0.73) #f87-, m.p. 224.3°; FeCl;: #&d » fa; Mg-HCl: R ; Zn-
HCl:at:, UV AESF myu (loge): 271 (4.00), 368(4.15); ZE}‘&H AcONa mp (loge): 271 (4.12),
368 (4.15); ARLQH-ALCL, mp . 277, 302, 345, 412, IR vXB: cm™': 3400, 1640, 1610, 1590, 1510,
1225, 1175, 1070, 1020, 830, 810, Anal. Caled. C;HxOy: C, 54.21; H, 467, Found: C,
5454; H, 523, «

2.2.1 Kaempferol-7-0-§-(p)- glucosnde i\eptaacetate (Ia)

KE-150mg # ¢V & v—EAMBTTAF L (bL1, RISKTH, KiSHhsSE0kK
RIEAL, HILIcEBEYED, 8 K= 27 -1 XV EELEEHRE 65mg) 28
72, m.p. 240°. Anal. Caled. : C35HyOy5: C, 56.60; H, 4.58, Found: C, 56.28; H, 4.62, MS:
m/e 742 (M), 699, 655, 331, 285, 271, 257, 242, 229, 211, 169, 1567, 145, 139, 127, 115, 109,
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107, 43 (base ion), NMR (CDCl,/60MHz) 6 (ppm): 2.02(12 H), 2.30(3 H), 2.32(3 H), 2.40(3
H), 419(3H), 5.20(4H), 6.69 (1H, d, J=2Hz), 6.97(1H, d, J=2Hz), 7.17(1H), 7.24 (1 H), 7.75
(1H), 790 (1 H),

2.2.2 KE-1 o mKkS "

1t&4% () 130 mg % 25 mé D= % / — AL, 2N-HCI125mé %z, 3HRRHL
fo. RIGH, METT20mé & CRMEL, 50mé D= —7 A ChHL, 3EHHHLEEL 2,
=~ FABKILEK Na,SO, TEHHRE, BELL, ERWY 9B% =5/ —AnLBERETH L
EEAEMRE (746 mg: TLC R: (D-1) 0.41; R¢ (D-IV) 0.54) (Ib) #5-%2 =, m.p. 273°C,
FeCly: &5, UV iAESE my (loge): 268 (4.33), 324 (4.14), 369 (4.41); A5OH-4c0Ke my (log
€): 270(4.34), 314(4.14), 375(4.38); ABYQHWOH my (Joge): 278(4.38), 323(4.14), 414(4.00);
AEICH-AICL, 269, 305, 348, 420, IR vEBI-em=!: 3350, 1660, 1615, 1570, 1510, 1440, 1175,
1120, 1085, 1020, 890, 830, 820, MS: mfe 286 (M*: base ion), 258, 229, 213, 184, 153,
136, 121, 115, 107. Ib % 7 + F o (k.3 3 if tetraacetate (Ie) % & % %5, m.p. 176°. NMR
(CDCl,/90MHz) é (ppm): 2.31(3H), 2.32(6H), 2.43(3H), 6.92(1 H, d, T=2.5Hz), 7.30 (1 H),
7.35(1H), 7.38(1H), 786 (1H), 793 (1H), -

A5 RRKE % Amberlite IR 120 ¢ pH 6.0 i F# %, BELEL (AEE G2 B
(43.0 mg), PPC (D-VII) 1= X b BE4mE R & o BT, Re ik L 0 AHP o3+ % 2658 5-(D)-
glucose & —FKL 7z, o

2.2.3 5, 4-Dimethoxy-3, 7-diacetoxy kaempfeaol (Ie)

KE-1 200 mg % &K 7 = + v 50 ml (KBRL, ChicHitic@MLcRM» Y v 4 10g,
Bl 2 F 4 02mé Zinx, S ETIMM, BRLA, KIEK A5L, SBIRETCH
Raet, BohicERPEy 7 MR ECHLENCBETDH - . ZOREHIE, 8K
=51 0ml BB, FLCHABLEBRIOOT V22 v—=—~TABKE—RRIGE
i, BEAYHEELLE, A2 —AhbEETHLREB DK (ca. 180 mg, m. p. 2309
R, TOAFAY S5 mg & 2. 2. 215 TIKS ML, OB Id 31.5 mg 87,
m.p. 218°, UV 2E0H my (loge): 268(4.23), B47 (4.12); ABOH-4e0Ne my (log ¢): 275(4.27), 298
(4.08), 358 (4.03), = O 15 mg R EEICHEL 7 £ F At diacetate Ie 175 mg 52 5 ,
m.p. 144°, NMR (CDCl,/90 MHz) § (ppm}: 2.31 (3H), 2.46 (3H), 3.78(3H), 3.88(3H), 6.85
(1H, d, J=25Hz), 6.98(1H), 7.08(1H), 7.36(1H), 8.01 (1H), 8.12(1H), mmAXIFEAKEKL Y
195 mg OFE EGEH, PPC (D-VID) TOR; flids X 0f AHP w45 2L B-(p)-glucose
&L,

2.3 KE-2 (8-methoxy-3, 5, 7, 4 -tetrahydroxyflavone-3-0-8-(p)-glucoside) (II) o> ¥ )&
22DNF LIRS TT 4 ~THEMIRCT T2 a ¥ No.6~9 ZHET, BMLES
B ShEMYE B, cOLEELED 22 7 L ICEREL, RBDAPRACML—K
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KECHBEL o, THBEAFE, GKAZ /7 —-A»LELHEL, HHathiRH I (120 mg, TLC
R¢ (D-I) 0.10, (D-II1) 0.85) %87, m.p. 163.5°; FeCl;: f#m - ; Mg-HCl: %k ; Zn-
HCL: #&xta, UV 229 mu (loge): 269 (4.45), 354 (4.35); AEIOH-4<0%a my (loge): 278 (4.55),
373(4.26); AEQH-NeOH my (loge): 278(4.53), 332 (4.19), 413(4.55); AELOH-AICL, my . 275, 302,
345, 396, IR vEB: cm~!: 3400, 1660, 1610, 1570, 1510, 1440, 1360, 1220, 1180, 1070, 1020,
840, 810, Anal. Caled. C;H»Oy,: C, 54.36; H,; 4.80, Found: C, 53.72; H, 5.42,

2.3.1 KE-2 heptaacetate (IIa) ,

KE-2 50 mg % 2.2.1 LAk, vV o vy—EKERTERCI Y 7 5 bdiul, KE
@ heptaacetate Ila (50 mg, m.p. 136°) # & %7z, Anal. Caled. CyHsOp: C, 55.98; H,
466, Found: C, 56.54; H, 498, MS: m/e 772 (M™), 729, 442, 400, 358, 331, 316, 301,
287, 271, 169, 153, 145, 139, 127, 109, 43 (base ion), NMR (CDCl,/90MHz) é (ppm): 1.90
(3H), 1.98 (3H), 2.00(3H) 2.12(3H), 2.32(3H); 2.37(3H), 2.45(3H), 3.98 (3H), 5.05~5.32 (6 Hj,
558 (1H, d, J=7Hz), 6.80(1H), 7.21(1LH), 7.30{1H), :8.07 (1LH), 818(1H),

2.3.2 KE-2 OEinks 8 :

222 L[EKE LEH U 0mgh =2/ —LBEEDT, BNKGBRET-1-, BETLE
K=&/ — A CHEL, HEshRke b (18 mg, m. p. 268 (decomp.), TLC. R¢ (D-1)0.41, (D-
1V, 054) #187-, FeCli: &g o ; Mg-HCl: & 5 & f&; Zn-HCl: &, UV 15QH my
(loge): 270(4.30), 327 (4.10), 376 (4.33); ALtQH-AcONe my (loge): 276 (4.37), 327 (4.15), 376
(4.24); AEIOH-NaOH my (loge): 283 (4.42), 325 (4.09), 419(4.34); ABQHAICL myu: 274, 312, 354,
430, IR »XBr em~!: 3350, 3225, 1660, 1628, 1607, 1570, 1510, 1338, 1240, 1180, 1125, 1015,
830, 820, 810, MS: m/e 316 (M™), 301 (M-15: base ion), 287, 273, 167, 153, 147, 139, 121,
111, 107, 105, Anal. Caled. C;sHO;: C, 60.76 ; H, 3.80, Found: C, 60.32; H, 4.08,

ARG EAKE R % Amberlite IR 120 < pH 6.0 i W%, RET, BEEEL . 85
Hiz 54 (103 mg) % PPC(D-VID) # A CTREHE LHERTH L, £DO R, s LV AHP
x5 BEhdke, B-(p)-glucose & —FK L 1oy

2.3.3 KE-2 aglycone IIb D7 J/LH MR

#%'E IIb 3mg X KOH (¥ ; —#) D 1f & Fcf 7T o851, 17 -RBFA
T—DOKE ML IR, Wi, 200~210°C, 1B 7 L 5 ) BB R 1T 72, RUSE, RIGHW
HEHL, 2mé OKEM2 BB L 1c, KERIX conc. HCl TER#EL L, 30mé D= —F 1T
SL, chi SEMSELT, MHMBILEF NaHCO; 10mé AL, MMm% L, M
BT conc. HCl THMEL L, 20mé D=~ F A CHIHL, 3EEE Lz, =~ 7 LK
118K Na,SO, TR, BEXEEL 1=, £8#HO TLC (D-]) s X 8 PPC (D-VI) TO®R#
TH 4, 0683 X 00050 D Re iz, ZOR MR IOy 7 VRAEKEDRORIEE, B
4 p-hydroxy benzoic acid D F£h & —FKL 7=,
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2.4 Flavonoids M5 M K TF B RE

TA T~ LHE T, =~ 5 A AR YEM NaHCO, TAE L Bk % B/ (03%), =
DHBHOF, 5gx U HhrahF s (35X60cm) LD, B D-IX-1 A 20 mé Fo
BH X8, £BEHEHY TLC (D-1) THRELSD, 75 7 2 v No.1~28, No. 24~40, No.
41~60 % 87z, DL TEEES D-IX-2 ©#%, No.61~67, No. 68~71, D-IX-3 ¢ No. 72~
98, No.99~107, No.108~120, D-IX-4 ¢ No. 121~129 £ & A FRILt=, » T ACERYT 5
B3 DX THH L1z, No.24~40 DEAHXELEAY 7 I ¥ H T A (18X30cm) KX b £
5 —ATHEELE, BHHOCACT VitvF o vt 3 RaRIEXFIALT, KE-3
B Lo KE-4 # B LU 7, No.68~71, No.72~98 #4& L, preparative TLC iz X v, &Hift
D-V % fivs, KE-6 %X 08 KE-8 %787, No. 99~107, No. 108~120 %5, ~ U »# A %
F 4 (1.8X40cm) ¢, D-XI CHH L &+ KE-5, KE-7 3 X v* KE-9 #1817z,

2.4.1 Kaempferol (3,5, 7, 4’-tetrahﬁfbxyﬂavone) (KE-3) (Ib)

RVT7IFHT ACTHEHRLEERY A4/ - LTEEL, EEEastREYEL, m.p. 286°
TLC R; (D-1) 041, (D-1V) 054, FeCly: #hwfa; € AL 7 VLRV F OV IFKEML -
fa, Mg-HCl: ##; Zn-HCl: j&%%:, UV lﬁ,‘fxﬂ my (loge): 268(4.33), 324 (4.14), 369(4.41);
ABLOH-AcONs 1y (log ¢): 273 (4.34), 316 (4.14), 875 (4.32); ABIQH-NOH my (Joge): 278 (4.38), 323
(4.14), 414(450); AEWQH-AICL my : 269, 305; 348, 420, IR vEB: cm=!: 3350, 1660, 1615, 1570,
1510, 1440, 1175, 1120, 1080, 890, 830, 820, MS: m/e 286 (M*: base ion), 258, 229, 213,
184, 153, 136, 121, 115, 107,

2.4.2 8-Methoxy-3,5,7, 4’-tetrah$'dr6xjﬂavone (KE-4) (IIb)

241 DHRY 73 FHTF AT kaempferol TEFLBHL T 2WEY 2 & 7 — A THE
L, BSESRELEL, mp. 272°, TLC R, (D-I) 041, (D-IV)0.54, PPC R, (D-VI) 0.63,
FeCly: %igh - fa; BDB: & 55 ; Mg-HCl %k ; Zn-HCL: &k, UV 1ECE my (loge):
273 (4.31), 326 (4.09), 376 (4.25); AELQH-AONs my (loge): 275 (4.32), 320 (4.10), 380 (4.20);
AELQH-NaOH 1y (loge): 283 (4.42), 325(4.00), 419 (4.34); AEOE-AICL mpy . 274, 312, 354, 432,
IR »EBr cm~': 3350, 3225, 1660, 1628, 1607, 1570, 1510, 1338, 1240, 1180, 1125, 1015, 830,
820, 810, MS: m/e 316 (M*), 301 (M-15: base ion), 287, 273, 167, 153, 147, 139, 121, 111,
107, 105, o

2.4.3 Quercetin (3,5,7, 3, 4-pentahydroxyflavone) (KE-5) (III)

Y ArAhF A (D-IX-3) %5 B4y No. 9~107, No.108~120% H #F L/ m—~
757 4 — (DXI) %17k, BH% TLC th#ET 5 & KE-7, KE-5 & X * KE-9 OJET
W Ehiz, KE-5 84% 7« b v Egl Eashikiy B, mp.>300°, TLC R (D-T)
0.36, (D-1V)0.47, FeCl;: &g - o ; Mg-HCl: ik ; Zn-HCl: [&tt, UV 2598 mp (loge):
256 (4.52), 299 (4.10), 374 (4.55); ABOH-AcONa my (loge): 260 (4.55), 380 (4.56); AELQH-NsOH
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(loge): 245(4.37), 330(4.56), 420(4.13); ABOH-A'L, my: 267, 430, IR. vEBX cm™: 3350,
1660, 1615, 1570, 1520, 1120, 1020, 895, MS: myje 302 (M* : base ion), 274, 257, 245, 229,
208, 153, 137, 108, 91, 69, :

2.4.4 Myricetin (3,5,7, 3, 4, 5-hexahydroxyflavone) (KE-6) (IV)

5 5i% No. 68~71, No.72~98 # &L, preparative TLC (Kieselgel PF 254) % i\, &
BD-VickvRELZ, FIEEEORME, RBEBI YMOIHEL, REEFACTo, 3E
BELRARSE, UV 57T KE6 X0 KE-8 #5EIL 7,

KE-6 o Hp7 ¢+ vy THEHL, Boh/AHWED Re {2032 (D-1) 3 X 1% 0.35
D-IV) & 5%, v 7 v HEE L0 50% H,SO, ik k 523 FEH myricetin & —K L 7z,

2.4.5 Katsuranin (3, 5, 7, 4/-tetrahydroxyflavanone) (KE-7) (VI)

quercetin ¥ HEEL /27 5 7> 2 v, KE-T MO EDEK= 2/ —A00HEHKL, R
o SR % B 72, m.p. 214° (decomp.), TLG R¢ (D-I)0.35, (D-1V) 0.50, FeCls: %~
5 ; Mg-HCl: %% ; Zn-HCl: %, UV B mu (loge): 293(4.13); AEWOH-4cONe my
(loge): 294(4.02), 329(4.11); AELOH-NaOH (log;): 247 (4.11), 330(4.38); ABLOH-AICL, my .
308, IR vEB: cm~!: 3350, 1640, 1606, 1520, 1170, 1025, 1000, 830, 810, MS: m/e 288 (M),
270, 259, 242, 175, 165, 153, 152, 149, 136, 126 (base iou), 107,

2.4.6 Taxifelin (3,5, 7, 3, 4-pentahydroxyflavanone) (KE-8) (VII)

myricetin 473570 KE-8 MG xFEL, 72 v OHRHL THLHEREE KT L 2 -1
THEEL, ErcEBLLERE 2 B, mp. 224°, FeCly: @b - ti; Mg-HCL: JR3R;
Zn-HCl: %, TLC R, (D-1) 031, (D-IV) 043, UV 2ECE my (loge): 291 (4.08), 330(s);
AmeAc0Ne mp (log ¢): 290 (3.91), 329 (4.04); RSF™OH my (loge): 290 (s), 329 (4.19);
AEOH-AICL, my: 307, IR vEEI cm™': 3340, 3250, 1640, 1610, 1280, 1080, 1020, 840, 800,

2.4.7 Ampeloptin 3,5,7,3, 4, 5’-hexahydroxyflavanone) (KE-9) (VIII)

v Y hranT s (D-XD CHEHLA KE9 x5/ —AbBiEL, BEHRAY
81z, m.p. 240°, TLC R¢ (D-1)0.22, FeCly: 8 ; Mg-HCl: 4R ; Zn-HCl: fRkiEta,
UV 2E98 mpy (loge): 291(4.28); ABOH-4c0Na my (loge): 295 (4.16), 330 (4.24); ALIQH-NaOH mpy
(loge): 245(4.08), 331 (4.48); AELOH-A1CL my: 299, IR »XBr cm~!: 3350, 1640, 1620, 1570,
1520, 1160, 1130, 1090, 1040, 1020, 985, 850, 830, 800, 735, MS: m/e 320 (M), 302, 284,
227, 180, 166, 152, 139, 126 (base ion), 123, 97, 88, 80, 77, 69, Amnal. Calcd: C;sH;,Os, C,
56.25; H, 375, Found: C, 5598; H, 380, vV o v—@KEETT v+ 11k 5 &L EBED
hexaacetate VIlIa # 5% %5, m.p. 174°, NMR (CDCl;/90MHz), é (ppm): 2.08 (3H), 2.31
(12H), 2.37(3H), 5.47(1H, d, J=12Hz), 556 (1H, d, J=12Hz), 6.71 (1H, d, J=2Hz), 6.81
(1H, d, J=2Hz), 7.25(1H), 7.26 (1H),
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3. WRBIUER

Y FTHMOT A - IR Y G L X 29% THoTo, HEBHED n-~F v v,
ETFNE—FAKIOHR=F L TOFIRCL Y, £ 02%, 1.1% B LT 09% DG4 E
teo —F7, THRIBEMAL X b BECE D 83fr (So, Si, S, S5, Hy, H, Hy, pith) DA TIi24& 1.8%,
1.0%, 2.3%, 2.8%, 48%, 4.6%, 3.7% ¥ XU 44% DEX DL, LHhEIIEERICHL
B2% IKELTH5, ABOHAL KR LENCEGEEY RO LD, RPoBRC LB
EELZbRD, ¥, DHBHEMIIHHHAHOR 2 SCHML, bR~ FARERHD
BRIz = — 7 L HHHON 13 1IELT WS,

OF, AME X OCEFWEOHMBES®BET S -0 TLC 2y, HaE (kaempferol,
‘quercetin, myricetin, naringenin, katsuranin, taxifolin) & 3 F® Ry ik L 0y 7 vV RAIK
a5 BEAYHERFL o, TOFE, @Hic kT R 0.08~1.02 0BAEICFELET 5 HEA
BHETHY, Re031~042 CBITH Y2 - ABRERD S, &51C50% H,S0, CHET
D&, AMDHRIF Re 0.80 DHE B b i, Aktdh, S Honit LERWHEH - ABEED
FRAXRAD B LA TERI S, LEfTREMT L, Re022, 031, 032, 0.35, 0.36, 0.41
X042 OWE BB TH D, 008~0.10 DY HITFELEL o\,

So BALIXFED 18% THBIC LB, o7 VRELRIETHWER AW F 123K
EL2WDOT, IRETOMABCILIRIEHABHEE R EFEXLDRD, AHTHENY
B (Rr 0.08, 0.10, 080) o, KR fHDO I DIX7 = / — AL HRE T X 5, LMHEY
hicit, ZOE R HORSHFEFEL T\, B D-I £ M T TLC O FiT naringenin

I: R3=g1ucosyl, R1=R2=R4=R5=R6=H V: R1=R2=R3.=H
Ia: Rj=tetraacetylglucosyl, Ri=Rs=Ac, VI: R;=OH, R,=R3=H
R4=R5=R5=H, C4’=OAC s VII: R1=Rz=OH, R3=H
Ib: R1=R2=R3=R4=R5=R5=H . VIII : R1=R2=R3=OH
Ic: R1=R2=R3=AC, R4=R5=R6=H, C4/=OAC VIIa: R1=R2=R3=OAC, C5=C7=C4’=OAC

ld: R2=Me, R1=R2=R3=R4=R5=R6=H, C4’=O‘ME‘
Ie: R1=R3=AC, R2=Me, R4=R5=R5=H, C4’=OMC
II: R1=glucosy1, R2=R3=R4=R5=R6=H

IIa: Rj=tetraacetylglucosyl, R;=Rs=Ac,

R5=R5=H, R4=0Me, C4’=OAC

IIb: Ryi=Rx=R3=Rs5=R¢=H, R;=OMe

III: R;=R;=Rs=R4=R¢=H, Rs=OH

IV: Ri=Rs=R3;=R,=H, Rs;=Re=OH

Fig. 3. Flavonoids from the wood of Cercidiphyllum
Japonicum S. et Z. and its Derivatives
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(R¢ 0.42), kaempferol (R¢ 0.41), quercetin (R 0.36), katsuranin (R¢ 0.35), myricetin (R¢ 0.32)
# XV taxifolin Re 0.31) HMT 2 WEOFERRED SR, Re0.22 OHEIMEDHE, am-
peloptin T 3 & &k B\ FER I hic,

3.1 Kaempferol-7-0-8-(D)-glucoside (KE-1) (I)

WHE L m.p. 2243°, ITHEFHOKE L Y HFK CullnOn 2 #H S, UHICHBCHEE
THERGD—2THD, UV AR b arh, g co 808 271 mp 36 X 08 368 my 1138
HE (AcONa) DR ETTHREBH LRI, ChX7 587 - BRO 7TRIKBER 7L+
MBS L ERBLICBECHEYTSY, IRANZ b, 7=/ —AERIV0TA 2 —A#
AKERE W i k3 % T 3400 cm ™Y, k4 F v 1660 cm™Y, p-B#R 7 - = 8% 830 cm™?, 810
e DFEEYRT, $B-HCl X0 FeCh it L B BARKIGIL 7 587 ~L B, 5OK
BMEDHTE, 3MKREN 7)) —ThodZ L mRTH, KE-1 OBIMASHETHELLWE
Ib, m.p. 273°, 1345rFK CisHOs (M* 286) 2 4% (3 4[X), FeCl; & X 0'4&E-HCl o KISt
KE-I #4353, UV A7 b A OFHBHEIC ST 5 An.s 268 my, 369 mp 13 AcONa D
ETT, £4210mp, 375 mp ~LEBBELA, O LiMKFEBC X b 70 KL
WL 7oz & xRET 5, 8 Ib i3 tetraacetate Ie, m.p. 176°, #5 2, NMR 227 } 141
231 (ppm) i GBI A 3BT I— A D7 FVICHKTEIHDO v~ 7%, 282(6H),
243BH) Iz C,, G/ BIV G id 7t v A7 et VIR LT, EHIC, 6.92(1H, Cy,
7.30(1H, Cy), 7.35(1H, Cy), 7.38(1H, Cy), 7861 H, C;) L 7B (IH, CHRE = b v
DHEENRBIND, ThbDZ bk, IbofEdhe 7L - A EAKBELE, 72/ -1
AKEBESBEOFEAELRL Tb, UV,IR MS AR FABI V725 — D NMR 227 }
A DEEIBEH kaempferol i—FK L, HAWELOBEMARCTLMEOETREA DL i
hote, BINKSRYHERD PPC IC X 2RRPKE, £0 R ik XCE ARG, Ha
B-(D)-glucose IL—~FL, ERMEIRE PO € H:;viAﬁ’l: 1 “Ca‘b% Z & X b KE-1 % kaempferol
monoglucoside TH 3 & L RBEI NS, ‘

Glucose DG BERMLcdIC, KE-1 2 F1 =~ F LONMASBGOME - KE-1 7
€7~ FONMRARZ bAREFDEBEXHE L, CAFARBBIOC Ty 22 VT
KE-1 O 2 5V FHE A& (m. p. 230°) ##H, O Tﬁ’iﬂnﬂiﬁﬁﬁb’c%oﬁﬁs‘%l hIboxFn
=—~54 Id, m.p. 218° #Bin, =D Id DUV.AR7 A ETD AESE 268 my, 347 my ik
AcONa DT T 275 my, 358 my ~EABEH L 72, ZhikIb LR, 7ROKBER
) —THbdZ LERATY, Id D diacetate Ie m.p. 144°, ® NMR A< 7 + 13 2.31(3H), 2.46
BGH) K72 r+v7m b vOE— 27K X0378@H, C/), 388(38H, Coic A b¥o 7 m b v
Dy FAkEL I B5R), 2O 2% Ib D tetraacetate © NMR A7 | L & D EiIC
L0, MEBWTIMB IO T HOKBENERL 122 L &#RT, CORKE, BORKALER
3WLLIR TN THLT L 3BT 5, KE-1 O heptaacetate Ia, m. p. 240° i CasH3 Oy
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Fig. 4, Mass spectrum of KE-1 aglycone 1b

AcO o] OMe"

OAc
MeO 0

TMS
’ 1 .l 1 :;.l.
6 5 4 3 2 ppm O

Fig. 5. NMR spectrum of 5,4’-difiethoxy-3, 7-diacetoxyﬂnvbne Ie

DHEFRE LD, ZhiE MS mle 742(M*) 16 4 IR B, m/e 33111 tetraacetylglucose
oxonium ion %KL, mfe 169, 109 |3 m/e 331 X DEEMAD L <Ly v O WA LD 2K 7
5724V ThHS (R, NMR A7 A 202 glucosyl D 4HD 7 £F 1 7 = }
v (12H), 230 (3H), 2.32(3H) 3 X 1* 240 BH) D> 7+ A3 Cyy Cu B LV C D7 = 7 — A
AKBECRBETES 7257 m } vERT, 669(1H, d, J=2Hz) X 17697(1H, d, J=
2Hz) D200 X T vy FidFa Co, CDF v b vic kT 5%, & hik kaempferol ¥ O
kaempferol-7-0-neohesperidoside acetate @ NMR A~ 7 + L & —FT 59, 717~7.24 (2H)
BLOT75~790 CH) 2% 4, C;, C; 8LV CY, G/ D7 r b vicEET %, 5204H) i3
570 —-FDY7Z+ai3 D C, C, G, CD7m F vRIBEBIRD, B 7557, —n
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Fig. 6. Mass spectrum of JKE-1 heptaacetate Ia
CHZOAC 12H

glucosyl
HIH 7H TMS
H Hy 1H1H
: , ( 5o
1 1 | 1 i |
8 7 5 5 4 3 2 _ppm 0

Fig. 7. NMR spectrum of KE-1 heptaacetate Ia

CDTRTOREC,OF e b Vik=AF7 vy FELTERSO 2, FROBRII—KL T3,
419BH) 3% 4B Cs, CsD 7 m + vICHRT S (B TK),

L ED#EREE, BOKAMEX kaempferol ® T2 TH b, = hif KE-I ® AcONa O
ERBTH UV AR  ORCBBEIES oW BB L SHHTS, ®#-C, KE-T IR
1 Bit kaempferol-7-0-8-(D)-glucoside & PrEX iz,

= OECEESLY, BE Thespesia populnea DIERA X D MEEXhTE Y, populnin & T
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b h e 59,
8.2 8-methoxy-3, 5, 7, 4'-tetrahydroxyflavone-3-0-8-(p)-glucoside (KE-2) (II)

{t&4 I, m.p. 1635° X KE-1 & {48, AHEHWCEETIRFTDO—-2OTHY, T
FOMEFOKEL Y CpHpOp D5 FRE L 5T 5, UV A7 + A0 RE 269 & X 0 354
mp it AcONa DFEEFTHE 4 Impe IO 19mp FEBEERL, LA OERLHKT
DE, BEE THAHKBENEEL 5 LHERIND, N/10 NaOH ks Lot AlCL, 0FETF
DOREEIL, flavonoid BHD 5- 5 X O - AKBECEEY RB T 5, IR A7 A,
340 e DRINEFTE B DOKEEE, 1660cm iZHEH I L HE =, 1610em™ XAV 7 4 Vi
2HEMEEY, 150K L 01510em™ 42 7 == — A B, X 51T 840 3 L 7¥ 810 cm ™! i p-E#

=~ ABICHEY TS, X6K Zo-HCLZ X 5 8BHREDOEEKIET flavonol @ 3 frkMHE
BT7AFAMEELIRSZY 2> FIEIhic¥B) & —FT 3,

KE-1 & [, KE-2 OBk SBERY OB T HESHRE b, m. p. 268°, C,iH,0r,
mfe 316 M+, L LTBH I3, FeCly x5 2EKIGIE KE-2 & —&T 523, Zn-HCl &%}
THEBIEAH I LRI VBEETH S, ORKFL flavonol £DLODORETH Y, b
b O 3 KBENFEHETH D Z L xR T, MS A7 b A, BRNRAFVE— 21T
m/e 301 (base ion) TH b, Ziit MT-15 4L, BEDPC 2 P X A EOFELRETS

(& 8X), KE2 nkS3E7 27 avo7ah) MBEOKE, +OBMIL p-hydroxybenzoic
acid & —H L7, MS XU 747 ) BEOEHNS, » F+Foaiybady IIb o AR
BHxhs lHBEINS, EHK m/e 12112 BED p-hydroxy #E»HHRKL, m/e 147 1%
A1 80 ABCHRTZE:EELDRS,

EEIK S RAERYP, L PPC TOREDOHKE, p-(D)-glucose &—FH L, BiERE
T OIS 1 e AEYSER IR, 2oz bk, KE-2 L A8, KE-2 3 %7, monoglu-
coside #it » HME I h 5B,

139
121 . 273
” 101 | W53 167 | L
I 1 R R AT A I B B
50 100 1850 200 250
M-15
301
Mi’
287 316
300 350 -mJe

Fig. 8. Mass spectrum of 8-méthoxy-3,5, 7, 4’-tetrahydroxyflavone 11b
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ftep a1l vy o v—EKEEE L ORIETEL R, TEFHBLIOMS 227 ¢
A, s ik CuliOn (mfe: 722 M) D FRNE b iz, MS 227 A9, m/e 331,
169 35 X 7109 @ 1 #+ ¥ ¥ — 27 |% tetraacetylglucase oxonium ion B LUtz k v EiskT+5% 2
K757 27  VeHYETs HIX), llad NMR AR b Z RDEY 7+ avbi iz (B
10 ), 1.90(3H), 1.98(3H), 200 3H) 8 L ' 212 BH) D&/ > v /vy MIBD 7T b+ 7
= } v, 2.32(3H), 237(3H) s X 1t 245(BH) ® & &~ 7 (1 flavonol HH D C/, C; L ¥
CsD7 =/ —~AiEkBECHET L7+ 7 r bt vERT, 505~5326H) D=1+ 7
Vy FiZBEC, C;, €y Gy, Ce D& R b ViYL, 558(1H, d, J=7Hz) 388 C, D7 = }+
VIRIBEBIhA, THZEC, D7 2+ v diaxial BB X 5 coupling EHEL TW3%,
fta¥ Ia O NMR A7 bAHT, 2OV 7FARHEYETSE - 21352007 v~ ¥ 7
LAMCEEBELTWS (#TX), < hii flavonol-7-O-glucoside & -3-0-glucoside & DETHBEE M
RIEDZECRALTOIERETHDZ LR T, COFEND, L Il OBOKENE
X KE-1 &£y, 779 2 v 3 AKBRELORKELALTWHZ LD, 680(1H) D
VZUy MY, T2V vDCeDT et vRBETESLS, Bl L5 7-BHRLE A
BOBEICBIVC a7 vy b J=25Hz) L LTEETHETTHS, LirL, 680D
Vv Zvy MIARED GnBRIhIEENSHET S, 721(1H), 7.30(1H), 8.07(1H)
BIUCBBIH)DEE~27XBREDCY,C/,C/ LG/ DET = b ViRl TE, E1,
3BBH)D> v Z vy b AMFYALT R P VYT S,

LLED&ER, k&% I ik 8-methoxy-3, 5, 7, 4'-tetrahydroxyflavone-3-0-8-(D)-glucoside ¥
B O LD,

43
169
109
139 : 301 316
— 1D l ﬂ
50 100 200 270 300
[x1oo '
58 M’
3 4
00 442 729 772
‘ L) *l'"’ ;7' ll v ‘j
350 400 450 < 500 700 750 m/e

Fig. 9. Mass spectrum of KE-2 heptaacetate 11a
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QMe
ooy O
3H
ACO 8 0 CHyOAC

glucosyl T™MS

7H

~f

1 1 1 1 1 1

8 7 6 5 4 3. 2 pp'm 0
Fig. 10. NMR spectrum of KE-2 heptaacetate Ila

7279 =2v by, Xanthoxylum acamthopodium (Rutaceae) DRETF 7 b B X} 7n
tambuletin (herhacetin-8-methylether : 8-miethoxy-3, 5, 7, 4'-tetrahydroxyflavone) & #& &
Z—F+5%, LaL, B, HARBORNE et al. = X b tambuletin X gossypetin-7 (or 8), 4’-
dimethylether glucoside & IEX hic!, LaL, #E N cHYTIREGIV-E2a60
T,

3.3 {OUH o Flavonoids

DD TLC DRI, DHRGEL TR & SEOHHDFEALHRL 81,
o, TEO(CEMIHETHZ LN TER,

KE-?) Ib)ix, MO 7A 2 —Afp, = —FAMBMCHELEL, S NaHCO; i
FB, YV AFANTARLCAEY T I EAT AnbOBERSE A 2/ — AL CHEML, HRE
$HIk A, m.p. 286°, TLC Ry (D-1)041, (D-IV)054, & LT b hiz. & OHWEE CeHpOs
(m/e 286 M*) O 57 FXK% b %, FeCl;, Mg-HCl s L ¢ Zn—HCl T, ﬁﬁ‘o fa, @?ﬂféiol 63
BUEOKREFLI, UV A7 A0 BOR 11268, 3246 L ¥ 369m;t KHDTZ IR~
BHOBBL AL, AcONa, N/10 NaOH ¥ X 0 AlCL, DR ET CREBEY L, 5,7, 4 fLic Kk
&E?ﬁﬁ&bfbb%%k—‘ﬁ‘fé GIR' A2 M A TIT, Yooo 221660 cm~  ICHEFEL 7 5 £
—~LEREYHETELEL, 2ARERIOARY F L DOXEESIT 3,5,7, 4-tetrahydroxy pattern
EFFL, BEA kaempferol & DRMABRTRMAOKETRADL LIRS, B, UED
BRI KE-1 77) 2avorhi—%L, b LOBMBARTLAMADE T2 - o, #-
T, KE-3 oz Ib L REX his,

KE1 2 TLC &1t % Re fHT 041 (D-I) #/R L kaempferol & —FL, >V Z ¥
F 48 X O preparative TLC COSBIHRBECH S, LrL, RV T I VA5 4 BF: £ %
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/ —n) T KE-4 i1 kaempferol I BT LEHL TL 5, kaempferol L DEFZEXBEL KV 7
IFHTATHEEL, £ %/ —ATHER, FHRARE, m p. 272°, CuHpO, m/e 316 MY,
ELLTHBS R, FeCly, Mg-HCl & X 8 Zn-HCl w3t L, Fgh- B, BRI OBEET
@o,75&/~»%%@3&m@gﬁﬁﬁbfm5%%&~ﬁféoEx&7fm&%97
CHLTR, &58ERL, kaempferol DfEN > BLIXYMLNC RIS, Zhik KEH4 D
@%ﬁﬁﬁz}ikmmpi’erol ® 5,7-dihydroxyl pattern & 3R/ % = & &7, AICLFFFET
7> ABLOH-AICL, )3 52my igﬁé@@j&?% D% quercetin ¥ X OF kaempferol & [/ U -CO-C;-OH-
BAWELL > T B20bEBbhD, IR AX7 b ATL 1175, 1015 35 X 0V 815 cm ™ i< -
7~ _,moﬁm:, 1188 K X 00 1125 cm™ IE 2 b+ o A EDOBEEAFHET S, A bFo
BEOFARL MS A~V b L mfe 301 (M*™-15)D A #+ ¥ € — 7 THEH S hiz M Lok R 1L KE-2
7793 v b E—KU, b & ORMARCHADET 05k +, KE-4 2 Bmethoxy-
3,5,7, 4’ -tetrahydroxyflavone IIb @ #&& &ﬁ"?‘bo
KE-5 1317+ + v OE#ET 5 L EESHRE IIL; m.p.>300°, C,;Hy O, & LTELRE,
FeCl;, Metal-HCl TOEGKIEL 7 5/ — Al 2HEEL, 6k UV ARz oh
HRADBZENTES, IR A7 b A ® 1120, 1010, 895 cm™* 1L = ¥ ¥ D 1, 8, 4-BH#fkD
BEYE#Ie5, TLC, UV, IR, MS (3 11 ) © 28T 40 quercetin DFEHE L —FK L,
KE-5 i quercetin D#ERFT 5,

153
‘ : 229 245 2%
150 | 7

200 250 mie 300
Fig. 11. Mass spectrum of KE-5 (Quercetin) 111

M#
302

KE-6 IV i1 TLC T R, fE 0.32(D-I) %7K L, KE-8 ® R f 0.31 (D-I) & FFHC#EHE L T
w5, D-IV ¢z KE-6 © R, {ifi1.0.35, KE-8 {31.0.43 & 2:7c W 3@+ %, # - T preparative
TLC T4 &L THE, FeCly, Mg-HCl % L 0t Za-HCl Cit & 5 i, Bilfad L OBEOR
BrE i, TLC 8 X ORAKIIIES myricetin & —F L1, UL, BEOLDLED
BRI TEr -1,

KE-7T 38 K= %/ — A bBET D & Bh - stk VI, m. p. 220° (decomp.),CisH;,04,
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Fig. 12. Mass spectrum of KE-7 (Katsuranin) VI

m/e 288 M+, & L'Cﬁéa"w‘g FeCl;, Mg-HCl ¥ & 08 Zn-HCl T£& %, b - 6, KRk
TokEEyEL, flavanone % X 0f flavanonol D## A RL, UV A2 A D JECH 293
mp d ZhwFFETS, IR A2 + D 830~810 cm™! DRINHHL p-BWT = = — L DITHE
B HYTH, MS A7 MImfe 288 o FAA4v~2r%&b 254, —iic flavanone
gD MY 33, ZORRL—KT S, m/e 126 (base ion) RBL A4V « F 4 Vi~
DERIL LB 7re sy ) -7 574y EBEIR, biflavanone D MS A7 A1
LR TXFE IS (B 12K), LULEDORER, B4 katsuranin'® & —F L, EAARCH
BoBETIRR» bR, KE-7 1 katsuranin & AEIhiz,

KE-8 | KE-6 myricetin & @ {E4h% preparative TLC ¢4 %%, ak7ra—-A LD
MRS, WHRESHRA VIL m.p. 224° (decomp.), CisHpOr, & LT85 1z, FeCl, Mg-HCI
5 X0 Zn-HClL i1 @7 o 8, KBRS IOREBERL, UV A2 [0 B 13 291 mp
wh~te, Thix KE-7 & [A#%, flavanonol ##& 4 & T 5, FeCl; iz &k 5 2651k KE-5
quercetin & [EkE, ShofakRL, BEOD vicinal ABEOCOHE FE 4T 5, TLC IV

spectral DEBIIEEA taxifolin® L —FK L, RMABRCTHIOETIZR® 5 h ¥, KE-8it
taxifolin VII L FE & h iz,

KE-9 13, EGHRG VIIL & LTEORL, TESHN, MSAR2 F A DRKEREL Y,
CisHp,Os (m/e 320 M*) % % b, 240° CRUMET %, FeCly CHMAEBYEL, BED 3,4,5
KBEEBBREL »FH 75, Metal-HCl TiRER Y2, KE-7, KE-8 & [ £, flavanonol
BRCHYTS, 2Dz &ix, UV A2 A ORINEN 291 mp CHEET D Lnb 3 BE
dhb, IR A7 F4d 1130, 1095, 1045, 1030, 835 35 X 0% 735 cm™ DR IR B3 % 4, p-B
BLULIRHIBRY =« = —VEBEOFELXTR TS, MS A<2 } AT m/e 320 i35 FA
4+ v~ 27 %KL, m/el126 (base ion) X KE-7 DBESLFABDO 7S/ Av + L HBEIR S
(88 13 [®), hexaacetate VIIIa, m.p. 174°, ® NMR AR 2 t Ainb, 1D 714 2 — A HXKEE
#, 5ED7 =/ —AHABENEEIh: (B 14K), 208 BH) D> v 7L v b ik C; DKER
%, 23112H)D v — 72 C;, Cf, C/f, Cf O KBE R L 07 237BH) L C; DABEKR L 5
TeFASe F VREEBEIhD, 543(1H, d, J=12Hz) X 18 562 (1H, d, J=12Hz) 34 4,
CoRBIOC @ diaxial BT XL 57 » b v 2 FHB T 5%, 662(1H, d, J=2Hz) X0 681
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Fig. 13. Mass spectrum of KE-9 (Ampeloptin) VIII
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Fig. 14. NMR spectrum of KE-9 hexaacetate VIIIa

(IH,d4,J=2Ha) D 2@DOX 7 vy MIABEDCRIVCD S m b vic@RKL, 7.25~7.26
CHYDOHAULI vV Z Ly MIBROC,C/ D7 e b VICIBEBEINS, BORKIE, A7}
AEBNLE T, KE-8 DM 3,5,7, 3, 4, 5-hexahydroxyflavanonol Bt ampeloptin ## %
L, KE-8 % ampeloptin & FEL .

KE-10 (V) ix TLC I R, fE0.42(D-I) 7" L, HBEIhisd - chd, BEAN naringenin ©
%@L —H L, KE-10 {1 naringenin : #E I hic,
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4. ¥ -

AV IH=a s —AFHHPCII P L L 10D T 5 E 4 FABR S hi A¥ox
?ﬁk‘ﬁ‘ & L T, kaempferol-7-0-8-(D)-glucoside ¥ L 0% 8-methoxy-3,5,7, 4/-tetrahydroxyflavone-
3-0-B-(D)-glucoside MBI Hh, =D ﬂavonél glucoside bi'l:\ﬂ ?Cé( ﬁﬁéhfxb‘o Zhic
MU, LTIk, AMEORE&D 7 7Y 2 ¥ TH 5 kaenpferol, 8 -methoxy-3, 5, 7, #-tetra-
hydroxyflavone %1% %, flavonol ® quercetin ¥ L % myriéetin,jﬂavanonol O katsuranin,
taxifolin 33 X ©% ampeloptin @ 7Dt AN BE M X h, X5 TLC k¢ flavanone ©
néringenin PHER I i,

ARG DEBEEINLH LT, Wb B LHBEFEERIhL L, 4BIOKRDOA
TRATFLAEAS AL, L, DHRGFOS  OWENTH CRBEOREYEL T\ 5
DTHIUL, THIESEEENDHPBHERRTES v, EEMMRESEOR
BTHBH, DHESELTTLC LToOBE T, taxifolin 36 L ' ampeloptin 23 FHL T
WhEDEBCHEET S L 5 TH b, katsursnin s L 00 flavonol EAHEE D Cikind -
foo ¥ X D ¥ 72 flavanonol glycoside 2B LR T RO T, T : REHE—LH : F0
TV avioELFIXEERBL AR, OMES S, flavonol-flavanonol D IEFEIL X { M
bhTxbh, #7737 MR NTHLTOD B@% biﬁt Do, T b, kaempferol- katsuranm,
quercetin-taxifolin 3 X ¢ myncetm-ampeloptm THY, &4 IIb DB TEOEENES
Ehs,

MO LR, GHRSOKRERRIZLT 5 LAMOATEIY, 5V 7 HO
L, DHOMTEAMEOLRITETS S, LHO favonol glycoside 240 LIC HL B
Zay FEL AR EITAED flavanonol ~DOEBIIE ZAMBA TRV,

AR, & T S WAL HLBHZ i & L OB & DBk L RS AERDOR B ?T’?‘
B5—20RBELLBTHA >, BEMRRIIAAL LOW, DHRGOERIC L  TBIAL,
DAL S ﬂﬁﬂzﬁ®¥§f)’&‘§‘ﬁ‘?‘6hki§fxﬁﬁfﬁ B,
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Summary

The purpose of this investigation is to determine the chemical nature and structure
of phenolic constituents from the wood of Cercidiphyllum japonicum S. et Z. (Cerci-
diphyllaceae, Japanese name “Katsura”). As the results, two flavonol glucosides (KE-1
and KE-2) were isolated from ethyl acetate fraction of alcoholic extracts, and four
flavonols (KE-3, KE-4, ' KE-5 and KE-6) and: three flavanonols (KE-7, KE-8 and KE-9)
were obtained from diethyl ether fraction of the same extracts, respectively. In addition,
a flavanone naringenin (KE-10) was confirmed by thin layer chromatography. Two glu-
cosides were the prominent compounds in tﬁé'sapwood but could not be found in the
heartwood. On the contrary, nine flavonoids were major components in the heartwood.

KE-1 (Kaempferol-7-0--(p)-glucoside) (1)

Compound I, m.p. 224.3°, C,;HyxOy,, is positive to diazo-reagents, ferric chloride and
Mg-HCl, but negative to Zn-HCl test. The UV spectrum of KE-1 has absorption
maxima at 271 mg and 368 mp which suffered no change by adding sodium acetate.
The IR spectrum of I shows absorption bands at 3400 cm~! originated in hydroxyl
groups, 1640 cm™! due to «, B-unsaturated carbonyl group, 1610 cm™! attributed to an
olefinic double bond, 1590 and 1510 cm~ assigned to phenyl group and 830~810 cm™!
ascribed to p-substituted benzene ring. These results suggested that KE-1 had a flavonol
skeleton with substituent at C; position. '

On the hydrolysis with ethanolic hydrochloric acid, compound I yields a mole each
of kaempferol and glucose.

The NMR spectrum of heptaacetate Ia of KE-1 with tetramethylsilane as an
internal standard in deuterochloroform reveals the following signals: at 2.02 (12H), 2.30
(3H), 2.32(3H), 2.40(3H), 419(3H, m), 520 (4H, m), 669 (1H, d, J=2Hz), 6.97 (1 H, d,J=
2Hz), 717(1H), 7.24(1H), 7.75(1H) and 7.90(1H)é. It is obvious from the results of
NMR spectrum of Ia that KE-1 contains two phenolic and five alcoholic hydroxyl
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groups. One of alcoholic hydroxyl groups is assigned to that of C; position at flavonol
structure. A broad signal at 5.20, overlapping C; and other protons of glucose, gives
suggestion on the flavonol-7-0-glucoside. Furthermore, mass spectrum of Ia shows the
molecular ion peak at m/e 742, and the prominent ion peaks at m/e 331, 169 and 109
attributing to tetraacetylglucose oxonium:ion and its secondary fragments.

From the results of chemical and spéctral feature of compound I and those of its
derivatives, the structure of KE-1 is concluded to be kaempferol-7-0-8-(D)-glucoside I.

KE-2 (8-Methoxy-3,5, 7, 4/t etrahydroxyflavone-3-0-8-(p)-glucoside) (II)

Compound II, m. p. 163.5°, C22H24012, was one of typical components in the sapwood.
It gives positive color reaction with diaze-reagents, ferric chloride, Mg-HCl and Zn-HCl
tests. The UV spectrum of 1L shows absorption maxima at 269 mg and 354 mg, which
i;hese maxima are shifted to 278 my and 374 my by adding sodium acetate. It suggests
the presence of a free hydroxyl group at C; position of flavonol structure. The IR
spectrum of this compound indicates absorption bands at 3400 cm™! corresponded to
hydroxyl groups, 1660 cm™! due to a, ,‘S-g'nséturated' carbonyl‘group, 1570 and 1510 cm™!
s'howing the presence of phenyl nu,clei- and 840~810 cm™! origihé.fing from the 1,4-
substituted benzene ring. It may be conéidered from above results that KE-2 has
flavonolskeleton with substituted hydroxyl group at C; position. On the acid hydroly-
sis as in the case of compound I, KE-2 gives a mole each of glucose and aglycone
IIb m. p. 268° (decomp.), Ci¢H;;,0, m/g‘s 316 M+ Furthermore, this compound IIb yields
» p -hydroxybenzoic acid by alkali fussmn From the results of chemical and spectral
feature of IIb, aglycone IIb appears to be 8-methoxy-3, 5, 7, 4'-tetrahydroxyflavone.

The NMR spectrum of heptaacetate IIn of KE-2 shows the following signals; a
1.90(3H), 1.98 (3H), 2.00(3H), 2.13(3H), 232 (3H) 2.37(3H), 2.45(3H), 3.98 (3H), 505~5 32
(6H, m), 558 (LH, d, J=7Hz), 6.80(1H), 7.21 (1 H), 7.30 (1 H), 8.07 (1H) and 8.18(1H)é. Four
éinglets at 1.90~2.12 indicate twelve pr;otons of alcoholic acetoxyl groups and three
singlets at 2.32~2.45 correspond to nine protons of phenolic acetoxyl groups at flavonol
Ksk;kefleton. A multiplet at 5.05~5.32 attributes to six protons at C,~Cg of glucosyl
qioiety and a doublet at 5.58 (J=7Hz) originates from a proton at C, position of glucose.
The C, proton of sugar in f- hnked flavonoid glucosides appears usually as a doublet
coupling with C; proton of sugar, havmg a coupling constant of about 7Ha. It, there-
fore, can be understood that KE-2 has a structure with glycoside likage at C; position
in flavonol skeleton. A singlet at 6.80 is due to a proton at Cs; position of flavonol
nucleus. This singlet at 6.80 elucidates that C; position of flavonol moiety is substituted
with alkyl or alternative group. Other signals at 7.21, 7.30, 8.07 and 8.18 are due to
aromatic protons at flavonol structure. A singlet at 3.98 is caused by methoxyl group,
and the existence of this group is confirmed from the result that the mass spectrum
of KE-2 aglycone IIb revealed a prominent ion peak (M*-15, base ion) at m/e 301.

The mass spectrum of compound Ila shows the molecular ion peak at m/e 772, and
the conspicuous ion peaks at m/e 331, 169 and 109 corresponding to tetraacetylglucose
oxonium ion and its secondary fragments.

Finally, KE-2 is concluded to be 8-methoxy-3,5,7, 4’-3-0—,3 (p)-glucoside IL.
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. Flavonoids in the heartwood

By means of ¢olumn chromatography and ‘preparative thin layer chromatography,
four flavonols and three flavanonols were isolated from diethyl ether fraction of alcoholic
extracts. The UV, IR, NMR and mass spectra, color reactions, chromatographic be-
haviours and the mixed melting point of each flavonoids were compared with authentic
spetimens. -Consequently, KE-5. and KE-6 are identified to be quercetin III and
myricetin' IV, respectively. The chemical and spectral features of KE-3 agreed with
those of an authentic specimen of kaemphergl. The mixed melting point with an
authentic kaempferol and aglycone Ib of KE-1 was undepressed. KE—3 (Ib), therefore, is
concluded to be kaempferol. ‘

The mass .spectium of KE-4, m.p. 272°, C,¢H,,0;, shows the molecular ion peak at

m/e 316 and a prominent ion peak (base ion) at m/e 301 due to (M*-15) suggesting the
existence of methoxyl group in its structure. The results of color reactions with ferric
chloride, bisdiazotized benzidine and metal-HCl, and spectral behaviour of KE-4 agree
very well with those of aglycone IIb of KE~2. Furthermore, the mixed melting point
with compound IIb shows no depression. These results reasonably lead to the conclu-
sion that KE-4 is 8-methoxy-3, 5, 7, 4'-tetrahydroxyflavone.
- KE-7, KE-8 and KE-9 discolor to purple red with Zn-HC] whereas four flavonols
(KE-3~KE-6) show no change or a faint color. This discoloration is a characteristic
of flavanones or flavanonols. From the results of color reactions, chromatographic
behaviours, UV, IR, NMR and mass spectra for KE-7, m.p. 214°, and KE-8, m. P 224°,
these compounds agreed with those of katsuranin and taxifolin. The mixed melting
points with these authentic specimens are undepressed. Finally, KE-7 VI and KE-8
VII are identified to be katsuranin and taxifolin.

The molecular formula of KE-9 VIII, m. p- 240°, may be written as C;;H;,0s from
the results of elemental analysis and the mass spectrum which reveals the molecular
ion peak at m/e 320. The NMR spectrum of hexaacetate VIIIa of KE-9 shows an
alcoholic and five phenolic hydroxyl groups. Two doublets at 5.47 (1H, d, J=12Hz) and
556 (1H, d, J=12Hz) are attributed to two prdtons of diaxial form at C, and C; posi-
tion in flavanonol structure. Togather with other chemical nature, above results clearly
support that KE-9 is ampeloptin 3,5,7, 3, 4, 5-hexahydroxyflavanone.



