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3,4-Dihydroxybenzoic acid (Protocatechuic acid), 7,8-dihydroxy-6-methoxycoumarin (frax-
etin) and 7,8-dihydroxy-6-methoxycoumarin 8-8-D-glucopyranoside (fraxin) were isolated from
the fruits of Xanthoceras sorbifolia BUNGE.
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LCBAA & L/ANBRIRFED RN S h T 52, ZOEHEBRNTOWTL, Zh % TiZ miricitrin®, fraxoside®,
xanthocerassaponin® 3 X OS2 s ST %, 40, bhbETERORINTHOWT, TOLFRG %
B BT 5 HI TR R 1T - 7.

hEONE Y T A THREL CER ORI Chart 1 7c SO HBO KD HidaT X b ihil, SEgRA 1y,
Compound 1, 2 R IO 3 & #L, LYBEOBRMEIT -1

Compound 1 ¥, 4%/~ kb mp 200~203° DRI T Y X A& LTHLRE, BC-NMR(CMR) =2 ~7
F A IT 6 115.9~151. 5 ppm 12 6 DO FERIK K> 77 @iz h, £D5H doublet v— 7733 ik 5
S LRI DSEHRSY Y BEROEENSE M 5. X5 'TH-NMR(PMR) Z%513% 6 6.82~7.50 ppm 0
v— 7Y, BN 1,34 S8R E oERERL T 5.

Bz o, FeCly [tk X O Tollens RUGHHEIC X b 2 {EDKEEED ortho DBIRICH 5 LHEE S hie.
CMR %112 170.4ppm O — 70k, HARF Y ARKOEEABH LMD, Ml F— 21X b compound
1 % 3,4-dihydroxybenzoic acid(protocatechuic acid) & [A)E L 77,

Compound 2 i, # %/ —ALH mp 229~232° OREESHRBE LT bR, HESNARZ FARE LT
m/z 208 1= M* # bz, 254 nm SEAMRIMGHCREAOBEANES B, TR I\ T, 1685, 1610, 1580, 1500 cm-!
CFRFRDOHIAFE = AR E SEROWIAE Y%, 45, UV A7 AR\ T 260, 345nm 1227 <) v OFkE
BALAHB BID 2 E b, 7<) v iEEkEfiEXhic. PMR 100 CMR O F — 237 <) v EEKEOHFE
B I EHTS, b, 0 6.32(1H, d, J=9.5Hz) & 7.66 (1H, d, J=9.5Hz) ® < 7 7 A pitzAi i< coupl-
ing L, #hZhz=1yvo C(3) skt C@) fLo proton T, CMR X\ T 161.6~100.5 ppm D> 7' F 1
i, 7<) VEROBRINE X HHT 5.

Bz o\ T, FeCly UGHEME, Fast Blue Salt B UG X h KBEOFENRD LI, BHELIH 7
wF1{b+% L diacetate #5 % %5. PMR 23\ T 2.34 5L 2.39ppm 127+ F AFEICHRT S > 7+ A28l
£2Xh % kb compound 2 (X2 HDOKEEHKN DD Z LGRS b, Tollens JUSIHMIC X b 2 HOKEE
ortho DRBBITH % = L MEE X iz, PMR 123\~ T 6.71 ppm & singlet ® proton @Rl X, CMR IZk\»
T4 DRFEL SFLOKFEDRIC 6.1Hz © long range coupling 2@l &S5 Z L2 5 6.71 ppm @ proton X
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Fruits of Xanthoceras sorbifolia Bunge.(Sapindaceae)
( 2.5 Kg )
| extd. with MeoH at r.t.

ext.
partitioned between water and n-BuOH

water layer BuOH layer

( 150 g ) extd. with-ether

I ' |
ether ext. residue
D.C.C. D.C.C.
! ' I [ I

compound-1 compound-2 compound-3 Fr.2

(75 mg ) (80 mg ) (24g) ( saponins )

Chart 1.

C(5)-H LHFINI. %1, CMR ® 56.3ppm(q) ¥~ 273k X PMR o 3.84(3H,S)ppm D 7> AL LD
AL EVARKOFEENESLNLTHY, XHI NOE ZR\WT, 2D A b+ Ay 7+ A5 BET5 & 6.71 ppm
» proton(H-5) OESMENIZLWIMLT. ZD 2 FF > AN C(5)-H & ortho DBAfRCH B DT C(6) fnic
BAHZEHNEBLE. LEXb Compound 2 i3 7,8-dihydroxy-6-methoxycoumarin (fraxetin) & HEE X 7z,
Compound 2 3 X082 o diacetate D&, PMR (I XBEHE L =2 —FL 2.

Compound 3 i}, A% /—aA X b mp149~150° DRFEESRHEE L THELIL. AHEIFRI LS, UV
AL P AT 259, 349nm 27 < ) v ERORINASH B, CMR kT 160.1~110. I ppm &7 <= Y v §F
BRIA 5%, 103.9~60.7 ppm ICEEDORKILA /AL, LAEX D compound 3 37 <) v EMEGRLHEEI L, IbIC
compound 3 %S 5\ IR S M T H L aglycone LBER L x fo. BECOWTIX, TLC kX0 GLC I X b £
® D-glucose & [FTE L7z, Aglycone D\ ~Tik, MAGBLUEILBELES, % /-1 X oEiE&EL, &a 229
~231° DPEEIRAEEL. UV, IR, PMR ©F~ 2% compound 2 L5E4ic—3% L ¢, fraxetin L FE L 1.

Glucose D#ESHEICOVTi, compound 3 X4 T/ aglycone ® UV 2~z t s\ T 345nm D
WA EEEE T F Y 7 A%z B E 385nm BB 7. red shift X 40nm THB. ZOFERE C(7) fLoKEEHE
2 CQR) D hAHE=AFEEHBORBRICH DD THBEN DIV 5 T H 59, Compound 3 LA L red shift
(41nm) ABEDLRB ZEnD, LI CT) MLOKBEENR7 Y~ Th b, glucose DIEAMEL C8) MLDOKER
RKLfEEIhL.

Glucose DFEHITOWTIL, B-D-glucosidase THMKZME & h b Z &, PMR 2%} % anomeric proton 4.97
ppm doublet J=6.0Hz TH 5 Z & LD -4 TH Y, LAEX D compound 3 & 7,8-dihydroxy-6-
methoxycoumarin 8-8-D-glucopyranoside(fraxin) & [E%E & fu7-19,

Compound 1 3 X 02 BAHEY L IXFD TCOLEHTHS.

Fr.2 3+ HE=voOREWTHH, ThbOHEL IUOEEC oW, BERHGTTHS.

OH
OH Med
HO o N0
OR
COOH
compound 1 compound 2 R=H
compound 3 R=Glc
Chart 2.
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B 05

Al SRS ER S RIER TRAELRMIETHS. UV 227 b LidgdE UV-240 I, MS =<7 + At JEOL
DX-300 &, jeXEtix JASCO DIP-140 % {f i L # & L 7=. 'H-NMR (& MH-100 #I, 3C-NMR % JEOL
JINM-FX-100 %, TMS % NfREE%E L L chemical shift (% 6 fE(ppm) T/RL, coupling constant(J) ¥ Hz T3
bl GLC, g GC-6A #l, 2% OV-17 on chromosorb WAN-DMCS 3 mm x2m #{§f LAIEL 7=.

HH &5 RE

WRERDRE (2. 5kg) ¥MBHK, Fih ether THIKL, Zi&ix MeOH(S/, 6 @) THEBHIL, MeOH =% =
(193g) %87, X5k MeOH =% 2% n-BuOH(1/) & HO(1l) it f L, n-BuOH = = (95g) % hexane
(150 ml, 3[@), ether (150ml, 5[@) T L, hexane =%+ 2 (28.2g), ether =+ (2.0g) kI OTREHR
(46.8g) %87, ether =% 2, ¥k CHCl;-MeOH-H;0 (35: 65 : 40) % F\~T DCC #%7\+, compound
1 (75mg) % X ¢ compound 2 (80 mg) #7§/c. AEIL, RUBERT DCC %17\, compound 3 2g) *#78
1.

Compound 1

WHE 7V X gk, mp 200~203° (MeOH) (Lit.# mp 200~202°), FeCl; KIGHM: (BE@), Tollens KIGHS
% (Bf). UV a¥e9% nm: 268, 294 (Lit.® 270, 290, H;0). PMR (CD;OD) 4: 7.50 (1H, br. S. H-2), 6.82
(1H, d, J =8 Hz, H-5), 7.48(1H, dd, J =8 Hz, 2Hz, H-6). CMR(CD;0OD) é: 123.1(s,C-1), 117.8(d, C-2),
145.9(s, C-3), 151.5(s,C-4), 115.9(d,C-5), 124.1(d,C-6), 170.4(s, COOH).

Compound 2

BHEAIR G, mp 229~232°(MeOH) (Lit. ® 228°). FeCls KItEM: (Ff), Fast Blue Salt B G4 Gk
f8), Gibbs USESM: (5:(0), Tollens IGEEME (B). UV AMe0H nm: 212, 260, 345 aMgQH*NaOAc nm: 220,
268, 385. IR vEBI cm-1: 3400, 1685, 1610, 1580, 1500, 1460, 1383, 1280, 1080, 930, 835, 742, 630. MSm/z(%):
208(M+,21), 193(M*—CHs, 100), 180(M*—CO, 54), 167(20), 165(193—CO0, 42), 149(68), 137(165—CO, 52),
109(137—CO, 55). PMR®D 7 — x (L Cr{ES & —3%. CMR(pyridine-ds) d: 161.6(s, C-2), 112.3(d, C-3), 145.0
(d,C-4), 100.5(d,C-5), 146.6(s, C-6), 141.3(s,C-7), 134.9(s,C-8), 140.7(s,C-9), 110.9(s,C-10), 56.3(q,
OCHz).

Compound 2 O7£FIL{t

Compound 2 (22.5mg) &'V v (ImlD), #KERR (1ml) iz, = T4ORHEKREL E, RIEHE Y KK$
i T L, CHCl; Thith L, BaBE%, il MeOH L b F#s 5 L diacetate %757 EEEHRE, mp 195
~198°, MS m/z(%): 292(M*,25), 250(M-COCHs3+H, 64), 208(M-2COCH;+2H, 100), 207(35), 195(35),
180(8), 123(10), 109(7). PMR(CDCl3) é: 6.35(1H,d, J=9.5Hz,H-3), 7.58(1H,d, J=9.5Hz, H-4), 6.68
(1H, s, H-5), 3.87(3H, s, OCH3), 2.34, 2.39(each 3H,s, COCHs).

Compound 3

B m ek S, mp 149~150°, [a)¥ +39°(c=0.2, MeOH). Anal.Calcd CigH13010-1/2H,0: C, 50.69; H, 5. 05,
Found: C,50.66; H,5.01. UV.IR ¥ - U' PMR O F — 21X XEE® & —F. CMR(DMSO-dg) 6: 160. 1(s, C-2),
111.1(d, C-3), 144.7(d,C-4), 104.9(d, C-5), 145.3(s,C-6), 143.5(s,C-7), 131.5(s,C-8), 142.6(s,C-9), 110.1
(s,C-10), 56.0(q, OCHs3), 103.9(d,C-1"), 73.8(d,C-2"), 77.3(d,C-3"), 69.6 (d,C-4"), 75.2(d,C-5"), 60.7(t,
C-6").

Compound 3 DEEiNKk SRR

Compound 3 (100 mg) & 5% H.SOs %inx, K6 L 1E-RMEBLSMEL, &%, KKK @oml) %inx,
EtOAc TR L, EtOAc =+ A% hexane-EtOAc I b F#ifh, REEIIRE D aglycon # 8 7-. TLC © Rf
i, UV,IR,PMR %} 08 CMR O — % fraxetin & 5241c—%.

KJE% BaCO; TrHhFIL, I8, WKYEGL, BfKY TLCIf L. #% (A% n-PrOH-NH,OH-H,O,
80 : 1:20) Kfi#FkDhDEE Rf=0.34; 5 D-glucose Rf=0.34, XBHIT, BHEKYEEL, ik (2Qmg) ik TMS-
HT(0.5ml) %z, 545MKER, RICKLZBERM HRHE, GLC 2177, FHFH : 8§ TMS {t glucose
8.44%F, 12.9%, sample 8.44r. 12.94.

Compound 3 OEFES R
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Compound 3 (20 mg) % J O f-D-glucosidase(10 mg) % HOAc-NaOAc buffer(pH 5.0, 10ml) =¥ 1L <,
37° TR IR 5. RGHK % EtOAc ThiH, EtOAc =% 2% TLC T fraxetin & ¥ L C, WED Rf &
1% (0.60, ¥BEE% CHCl;-MeOH-H;0 66 : 26 : 8) 52&ic—FK L 7.

KEB% BERMS, MeOH THHL, MeOH =*x% TLC %10 GLC TEH® glucose 3 kU8 TMS 1k
glucose & HEFL 7=, #58 : TLC (% n-PrOH-NH,OH-H,0=80:1:20) Rf {if : sample 0. 34; &5, D-glucose
0.34, GLC 7S] : sample 8.4 47, 12.947; =4k TMS 4t glucose 8.4 45, 12.9 4.
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