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STRUCTURES OF POTEiNT ANTIULCBROCENIC COIlPOUNDS 

F&OH CINNAHOklUt’l CASSIA 

Yurei Shim& , Krnemichi Dkmo’ , toshirki Akim’ , Chikwr Pukayr*. , letware Yokoyru . , 

3 Cwtral Pasearch laboratorias, ti Gwaa Cmu Cutfuwatiac Z-11W-1, %dai-fJhtmtf, Kfr&ta, 

OS& 573, J4a 

b) Faculty 01 RaocauticaI Scinrus, Kpto Onfuerstty, roshida, S&yu-4 Ipto RX, J&a 

(Reccivcd k Japan 29 Fcbruury 1988) 

Kbxtrrct: Three potent rntiulcero~eaic compounds, curioside : (4.9.2,4-diuethyl-3-U’-hydroxy-3’. 

hydroxyeetbyl-1’ -butesyl) -4. f B-D-glucopyrM~yl)atyl-2-cyclohsxss-1-oe, ciunmo.xide : (3a)-I- [ 

f2’ll. 4’S)-2’-bydroxy-4’- (8-D-rplofurmosyl- (1 + 6)-8-D-~lucopyrrao.xyl)-2’,6’,6’-trimethylcyclo- 

bexylldene ] -3.buten.2.one , and 3,4.6-trimethoxyphenol-fl-D-rpiofurrnosyl-(1 -+6)- B-D- 

Klucopyrrnoside were isolrted fra l hot rater extrxt of ClnnwA Cortex f tbe dried stem bark of 

CiMaap cassir Blue 1 rnd tbelr structurex mere determined. 

Chinese cinnmon brr beee used in trrdltiorul Chieese medicine ax I dlrphoretlc, l mtipyretic, 

rnd an rnrl#esic, rnd also widely used l s IO womrtic stomrcbic or l spice. la the course of 

phrrm&zoloKicrl rnrlyrlr of the trrditionrl Chinese prescription ‘Coreirra’ , an rpuaour extract 

fm Cirnual Cortex ftbe dried stem brk of CiMaaup cassia lllua: ‘Iaonen Kelbi’ in J~pnnese). 

one of the constltuenh of ‘Gorelum’, emx found to hve potent mtiulceroKenic mctivltiar in nts.” * 

nix paper describes thr $tNCtUm detemiNtlO0 Of tb~W antiUlr.MO#=iC capound.9, 1, 1 end 

I, isolrted from J hot mater extrwt of Cinnromi Cortex by the rctivlty-directed frrctiolvtion 

process.hmo~tka,Imd~wenemuupoundr. 

The hot uter extrwt of Ciorumcai Cortex (60 k3 ens counntrrted Md the re.sultlnK pmcipitrtes 

were raoved by deuntrtloa. Ibn supsrartrnt WI cbnvtoarrpbed on kbsrlite KAD-2, tbee eluted with 

uter rnd 40 X ruuwes atbanol steplisa. The atbawl-soluble portion of 40X wecoos ath~ol eluate 

WI mwtedly recbmvtogrrpbed by high-parfomencn liquid chrcwtocrrpby O on OBS or sllicr rel. 

Three kinds of alycosides, I (5.2 l g), I (19.3 10 rod m (40.0 es), were irolrted as 

antiulcargeeic capoueds. 

tied I, ~aed cusioside, WI obtained u a colorlars resinour syrup, CIJIIOR SIHS (r/z) : 

417 r)(ln I * * 1~11 . -25.2 ’ (~0.5, athrnol). Ybe 1P rpectrw showed tbe pre.seoce of . hydroxyl 

UOUP (33.50 u -‘) and a conlorrted crrbonyl group (1650, 1600 ce -‘) end the letter wee further 
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ropwrkd by the rbsmption nxiu~ at 265 II ((3600) in tk UV rpactru. The ‘ii-NHR spatrw (Table 

I) exhibited a tsrtirry HUIYI ri#url rt 61.15 (s), an oisflnic aethyl rimal JI 61.78 (d, J-l.0 

RX), a pnir of frau oiefiric protar signala l t US.66 (dd, J-8.5, 16.3 Rx) and 6.29 (dt, J-1.0, 16. 

3 lit), and an roomeric proton rimal at 64.36 (d, J=7.8 Ir) sugrartio# tbe presence of B- 

&mpyrrmryi iiakue. On the other knd, tbo “C-WiQ ap~trm (table 2) rwealed the pre.senu~ of 

tao methyl (615.7, 23.3). tam rtbyiano (633.8. 36.0), J rtbtn (650.9. tkrw hydmymthyi (664, 

7 x 2, 78.9), four oisfiaic (6131.5. 134.5, 139.2. 164.6), a quatormry (612.0, and a crrbonyi ( 

6207.3 carbons, and six addltimal carbms belc+uily to a gim yi r&due (663.5, 72.4, 75.7. 

78.4, 76.6, 105.5). Yha number of unsaturated deuru calcuirtad for the molecular forula (CAvO*) 

indiuted that tha caoocud I ccatainr a rlu rtructura other than tbo giucopyrumsids rim 

The enzymatic hydrolysis of casrioside (I) with B-D-gluccaidue afforded aa ulycone, nmod 

casioI (Rr), a colorloss rsrlnoar syrup, C,A.O~, El-B W3: 254 [H ] ’ , [a] B (6.6 (c-0.25. 

ruunol), uv : a.., 268 M (e%m), IO: Y”.. 3400 (ON), 1650, 1600 (amjumtad cxrbmri) u .‘. 

The ‘IiMP spectrw (Table 1) rho& two mtbyl riprlr at Ul.12 G) and 1.81 (d. J-l.0 Uz), and a 

pair of trau olsfinic protoo siamis at US.61 (dd. J=8.4, 16.3 6x) and 6.28 (dd, J=l.O, 16.3 6x). 

7hs 6/E COSY rpectrum of cu.sloside (I) eapaciriiy rhowed two low rrn(e spin-spin couplings 

botmea an oiefinic methyl rirnai at 61.78 (2.tlfr) and an olrfiaic proton rimal at 66.29 (I’-H), 

and betmcm 6 rthyi ~igari rt 61.15 (I-CM and a rthylm rim1 at 62.26 (5-10, respectively. 

7hme data rumested tim foilaiM partial rtructuru : -(GO)-C(CA3=C-CB.CR-CB(CsrO-)r, -C%- 

Car-C-cn ,, -W&O-, rod a glucopyrmoeyl raidue. Ir the iosr range C/B COSY rpactrum, lone rrnm 

coupliprs betnorm tim oirfialc pratca signal at 66.29 (I’-8) and both of the carbon ri(nrir at 650. 

3 (C-3') rad 134.3 (C-2) ruuested that thr umjuaatad diencae rtructum should be J traaroid form. 

Furthermore, 1~ ranaa couplings nom also observed batmen tbr mthyl proton siCar1 at 61.78 

(2-C!&) and thra urbom sianaIr rtU134.3 (C-2), 164.6 (C-3) and 247.3 (C-l), aad beteu~ the -~YI 

proton sigwl at 61.15 (I-CR,) and three carbon ricnrir at 642.4 (C-O, 78.9 (Ca-hyc(mxmthyi 

carbon) rod 164.6 (C-3), ra#grrting that the qurtsrnrry carbon (C-4) is connectad to both the 

olrfinic carboa (C-3) and tbe Cd-hydroxymethyl carbcn. Pra thaw ruul ts, the pImu structure of 

yiycon moiety us daluc4d to ba IV, u rboccll in Pie. 1. 

Amou thra hydroxymtkyi carbon riplr of 1v, ow at U 70.4 (L-hydror~thyi carbon) was 

rhiftd damfield by 8.5 pp owing to gIycaayirtioa rhift in the ‘%-XIII syactnr of 1, but the othera 

at 8 64.5 (C-4’, C,'-l~&ayrtbyl cuborJ Y~IV shiftad dounfiold by ooiy 0.2 WI. themfor% the 

~18c0aylrted position YI decided to ba at tbn bydroxymtkyl carboa iinkad *itk r)* rinc. 

ti l broiute mfirurrtia of CUSIOI m w ~tdnsd by caprrirocl of th CD W=~M of a 

&rivativq (V) (Fir. 2) with Uut of methyl tatrahydrotrirporrk+C (M)” (rir. 2), whose Allure 

wnfigurrtlca lud bm determined by X-ray ayrtaiio~aphic WUIYSIS. Sinca tbs GAti effect of w duq 

to the am aiety w vary weak, IV us avertad into the triatkyl uter (V) by tha Aectiva 
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Table 1. ‘I-IIR sputral data of urhib (1) and cuaiol (lw (6.” , J.llr) 
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Rutoa cualai& (I) .’ cauid (Iv) u 

t; &oJ 

(did, i.6, 6.2. 13.L) 
udd, 5.5, 10.2, 13.2) 

-2.93 
, 5.5, 6.2, 10.2, 18.a) 
gl kk ;:g 

cu: ti9: 7.6, 8.3) 
(dd, 5.9. 11.0) 
(dd, 7.0, 11.0) 

4.36 (de 7.8) 
3.24 (6% 7.8, 9.1) 
3.45 ad, 9.0, 9.1) 
3.35 (dd, 9.0, 9.7) 
3.42 (td, 2.0, 6.0, 9.7) 
3.70 hid, 6.0, 12.2) 
3.99 (dd, 2.0, 12.2) 

i.8 tj 1.0) 

d43 (a. 11.5) 
3.76 (d, 11.9 
1.75 Wd. 5.7, 6.4, 13.9 
2.17 wd. 5.7. 10.0. 13.5) 
2.51-2.89 
hldd, 5.7, 6.4, 10.0, 17.7) 

6.28 (dt, 1.0, 16.3) 
5.67 (dd, 8.3, 16.3) 
2.m (td, 6.0. 6.9, 8.3) 
3.75 (dd, 6.0, 11.1) 
3.6% (dd, 6.9, 11.1) 

3 Ibssur~I in DrO rt 4DD lk, b) lluwd II, DIO at 250 MI. 

Iablr 2. ‘F-IW sputrrl data of usalalb (1) and cualol N (8,” 1 

cusicu1& (1) ” curi (IV) ” 

3 lhuurd in DrO at 140.6 II. 
b) Hmswmd ID ClClr-rthol-da Cl : 1) rt50.3 IExlk. 

(I ) CuaidC: 2-~-D-6lu 

0 Cusiol : E-1 

?I& 1. 
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hydrorrnrtior, oxidation a14 athylatlon (ovorrfl yield : 26%). Tbs CD smctrw of tllrfl, r 

unsrturrted mkr (VI showed a neptive Cottoa effect, re1 x,. +15X0, l81 I,. -213oA [el 

~1, ,640 and uoll coincided with that of M, ~oxseessin~ S-confirurrtlon at C-4. Consequtly. the 

structure of lV was d~tcmined to be (4S)-2,4-diathyl-3-(4~hydroxy-S-bydraxym~y~-l-brtrnyl)-4- 

hrdroxrstkyl-f-cyclohsxen-l-one. the caplete structures of casxioslda I [(JS)-2,4-diwtkyl.S- (I- 

bydmxy-3-bydroxyathyl-I-butanyl)-I-4 ~-D-glucopyrrnoryl~~thrl-2-c~lohxss-l-ooe~] IS flnallr 

usi~al aa sham in Fir. 1. 

Compound 5 wax ideatlflod as 3,4,5-trimthoxypherol-B-D-rpiofurrrosyl-(1 +6)- B-D- 

rlucopyrrnoside, which had been irolatad frca the aqueous extmct of Cinnmo11 Cortex (the dried rt~ 

bark of Cixxaww cassia : ‘Toko Keihi’ I by fliyrwm ct al.“, by cowrriron of the “C-NM 

rpectrrl data with the reported data. The structure was shown in Fit. 3. Karsv~, its biolonlc~l 

activity bu not hem reported up to drb. 

(II) 3,4,5-TrlmtboxyPbmol- 

U-D-rpiofuranoxyl- (l- 

B -D-nIuco~rrnoside 

( UPP~, J-L I 

Capound H, rand cinararido, YS obt~lnal as a colorless resinous ryrvp, Cx&uO~x, SIHS 

(m/n) : 519 [n+ll ] l , [a] , -88.6 ’ (~0.5, rethmol). The UV spectrum showed an absorption 

rxlwm at 231 rm (c 11700). The IP wmctrw indicated tba presame of a bydroxyl poup CB!iO ca -I), 

an ;llonic l oloty (1940 u -‘) and a conjwrted urbonyl group (1665. 1610 cm .‘). The ‘U-NM 

rpactrw (Table 3) exhibited three tertiary athyl sinnalr at 61.16, 1.33. 1.41 (each s), an raxtyl 

ethyl silnrl at 62.26 (s), a athlne sianal on a hydroxy-bmrlna carbon rta at 64.34 (dt, Jm4.0, 

11.6 Rx), two rnomric proton siwals at U4.60 (d, J-8.0 Kz) and 65.09 (d, Jm3.2 Kz), and an 

olsfinic proton siml at 65.95 (I) rrxiuublo to an l llonic proton. Iba “C-NW spectra (table 4) 

suggested that the sugar residue of cinnamoside (ml wax identical with that of II, B-D- 

rplofuranoayl- B-D-~lucopyrrroW1 OpuP. 

(I) Cinnuwlde : R - B-D-CIU- B-D-Kpi 

(ITI Cmrslwper kotant : R = 0 
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Althou& cirnmoeide (U) aas resistant to acid Lvdrolyria, the enxyntic hydrolysis of I with 

the cabined use of B-D-alucosidase and /3-D-xylosldase affordad an aalycone (y1), C~sttx.Os. DS 

Wz) : 224 [I! 1 * * [a] B -43 l fc=O.23, aetbanol). 7he aglyccee nas considered to be grarshcpper 

ketone, previously isolated fra ant-repellant aecretioas of a Iarae fliabtless arassbcpper, Roaalca 

ricxoptara , by caprriaon of the ‘H-NHR spectral data (Table 3) wltb tbs reportad data.” Dased on 

the coupling westanta fJs4.0, 11.5 Rr) of the atbine protoe l tU4.34 fdt), the coafiauration of the 

seconda~ bydroxyl aroup was deterainal to be equatorial. The confiaaratioes of the tertiary hydroxyl 

group and the l llenlc proton nere considered to be tbe aaee with those of grasshopper ketone by 

cceparlson of cheaical shifts in the ‘II-NDR spectral data with the reported data.““” 7ho absolute 

configuration of l alycone ( VI) which showed a neastive Cotton effect ws daterained to be identical 

ultb that of crasshopper ketone, *hose absolute configuration had been determined by X-ray 

crystallographic analysis.“” 7be aalyume (v1) was identified nitb the authentic arasshopper ketone, 

which was synthesized fra isophorone according to the l ethod of Reedon et al.” Signals of the 

carbon bearina a secondary hydroxyl croup and the l nooeric carbon of alucose were shifted danfield 

by 11.9 and 5.2 pp, respectively, aina to alycosylation shift in the “C-NHR spectrua (Table 0 of 

m, nhereas that of the carbon bearing a tertiary hydroxyl aroup nas shifted danfield by only 2.0 pp* 

Therefore, the anaeric carbon of the B-alucopyranoeyl l oiety is linked to the secondary hydroxyl 

group of the l alycone. 7he caplete structure of tie-ide (H) uas datereined to be O-I- [C?‘R, 

4’S)-2’-bydroxy-l’- fY -D-apiofuranosyl- (1 +6)- B-D-rlucopvranosyl-2’,6’,6’ - triaethylcyclohexyl idena 

] -3-butm-e-one. aa shorn ia Pig.4. 

Table 3. ‘R-Nf?f spectral data of clammodde~ (PI), ~lycme(vD md gm.doppar ketone (U... , J*Hr) 

Proton Ctnowide (I) a’ Qlycone (M b’ Crasshcpper ketone c’ 

G) 
(a) 
wd, 2.0, 4.0, 13.2) 
Old, 11.5, 13.2) 
(11. 4.0. 11.5) 
wd. 2.0. 4.0, 12.1) 
id;‘. 11.5. 12.1) 
a 

6hxue 
1-H 4.60 (d, 8.0) 

;:I( 
;.z ;;d,98;, 9.2) 

5:; 
3:4D ct: 9:o 
3.60 OkId, 2.0, 6.3, 9.6) 

;:I 3.72 4.03 OkI, Old, 6.3, 1.9, 11.0 11.0 
API084 
1-H 

::: 

::: 
4.05 td. 10.2) 

* 3.65 G) 

2.18 

;: 
1:a 

;:i 

2.0. 4.0, 13.0) 
‘:.;, :1”.! 

2% 4.0, 13.0) 
11.5, 13.0) 

*,/S-32SX) 

a) Heasured in DsO at 400 IRfx., b) l&sured In CDCls at 200 Hfz., c) See referencea 
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5ij m#/k& fp, in mmtwin-IedNced rtmwhic ular in tats) froMa at -22 1: u&s tbaued slouly at roa 

te~perrtsre, then crrtrifu&ed at 7030 rpm for 20 rlnotea to mmva irsolobls residues. The 

rupsruta~t *u Jdlhd nlth 140 1 of A&erllte XAD-2 : the &abent U&Y colleotsd by filtmtior, 

lasbad*Itb&Bt ofc*tert andslstad*itbrXIf ofa6XJqwousa~i Js tbeelwat. 7bsrlesbs 

conmatratad to w, 106 1 aaa al&ected to Merlitu xrz1-2 [ra 160 If column CkrowstoWapby, ubicb uos 

eluted *ltb 40X aqwow rthml. Th elwtas mm concentrated, nnd lyopbillmd to furnish 146 g of 

brown poudar (f&v 6.8 @p/kc, ip). This partially purified poader MS dissolved in 200 a1 of 10% 

aqueous acotonitrlls, cmtrlfupd at 10,000 rp~ for 10 minutes to rawe insoluble msidum, ud the 

super&& uss sepomtad into tbra, fractions by preparative RRL on a Prep-Pat C,S colua using 101 

aqneous acstoeltrlle 8s the slnwt. Tbs fraction which axlrlbitad an &ntlul~ro~n~c activity MS 

collected, aad concontnted under reduced prossum to give a bram msinovs syrup (10 3. The syrup 

ws suspended in 100 ml of mthsnol, then centrifuged at 10,WO rp for 10 rinutes. The wthrnol 

solution obtained by flltrrtion MS rusporated to (lve 8.5 g of pale bram resinous syrup OXhe CO.5 

&kg. ip ), *Rich nas further purified by preparrtiva llPLC OII a Prep-Pok Silica column using 

cblorofor=~~thaaoi.uater (45 : 10 : 1) IS the solve& rystee. Tba elutad frrctions exhIbitin 

antiuiceroaaaic activities m conuatntad, md succasslvely cluoutogr8pbed oo a Vydr C‘s coti~a 

uslsa 8X aqueous acetonltrlie as the sluant to sive three active fmctions (79.7 as, 108.6 mp, and 

356.7 l a), ulth EDs+ values of leas than 0.1 &kc, i). Thesa fractions uem separately 

ckroutogmpbed on UPLC vlth a YHC-66SS343 colwn ustng 6X aqueous l wtoaitrils as the elueat and a 

ytlc-Siiic~-SX643 coolum usiun chloroform-wtbaml-eater t70 : 10 : 1) as the sluent, succassively, to 

give compound 1 t5.2 ox, O.~l~, coinpoued P (19.3 y, 0. 

OtXlfW 1 raspectiveIY. 

Coapound I : 

Colorlass resinous syrup ; [a] v ***’ -25.2’ (WO.5, wtbanol) ; 1:::’ na (t) : 265 mm ; 
,‘I. 

ya.x Q ‘I: 3360,1650, 1600 ; SINS b/z) : 417 [MI ] - fCd,~Od ; ‘lbMll (400 miz, DtOf : 

MO.6 ?I&, D&f : 

I (13.8 ugI vans irscobated ultk fi-D-&xmsldaw MI ra 

1720 units) in 12 RI of 50 ml! citrate bufferfpi! 4.6) at 37x for 91 bours. Tbs reaction l ixtum tas 

applied to a Bond Elut Cts (3 n 1 ), and elutad *itIt mthml. TkemthnoleIwtewsevapxrtad in 

WCUO, and the residus WI dissolved in 50X aqueous mthmol (1 RI), fllbmd, and subjected to BPLC 

on a YE-MIS-S343 eolusn nslm# 8x aqmus l cetoaltrlls as tlta slueat. lbe rin park fractton WI 

collected, and concentrated in uecno to give 5.9 at of tk aglycose flV) as a colorless rslfnous 

syrup. 

A#lycc8eofUapwndl: Cotorless resinous syrup ; [a’] :‘*I t8.6 ’ fcvO.26, mthaaol) ; AZ:‘:” 

nm (a) :268 (96a6) ; vJ:?a ‘I: s400, mo, 1660,1340,1640,960 ; ICE Wd : 251 [a - I, 
236, 224. 206, 191, 179 fCt,ErrO~) i ‘It-11111 (250 IUk, D&I t Table 1 ; ‘wm (50.3 Ix, CDCls- 

atbnaot-d,=l : 1) : Table 2. 

Xydmgmatlon of CMpound IV : flS)-f,4-dlathyl-S-(4-4ydmxy-3-Lydmxps~l~~tyl) -4-bydroxymtkyl 

2-cyclobsxen-l-one M) : The auspnslon of capoond IV (4 W, 15.7~aols) and 3 II of platinum 

dioxide la 2 rl of ethanol oak hydrogen l bospbam MYI rtirmd at roou tapsrrture for 40 n iautes. 

After the catalyst uas flltemd off, the solvat tas evaporated in ucyo and tlm mstdus uss subjectad 

to WLC on a XliC-f&S-11312 collw using 15% aquems au&nItrils as the eluent. h ula pmk fraction 

vms collected snd the solvent uas rs~ved in wcuo to yield 2.9 m (72 0 of colorless msfnous syrup 
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lit. 
: UY. cm -’ : 3350, 1640, 1680, 1035 ; ‘fl-NDR (200 KHz, athuml-d,) U,” : 1.15(38* a), 1.51-l. 

79fIR. 3, 1.79(3R, s). 2.13(19, ddd. Jc5.6. 7.6, 13.3 Rx). 2,333(1H, dd, J-4.3, 7.4 Rx). 2.38(t& dd. 

Ja4.3. 7.4 Rr), 2.40(lR, ddd, J=5.6. 7.6,.20.4 Rx), 2.54(111, ddd, J-5.6, 9.1, 20.4.6x), 3.46(111, d, 

J=lA,2 Rx), 3.61(4, dt. J=l.2, 5.6 Rx). 3.66(11, d, J-11.2 Rx) ; “C-NM (50.3 Mix, athanol-d,) U 

l ,. : 11.9(q, Cs- &I, 22.261, Ca- CR,), 23.W. C,‘), 29.6& C,‘), 33.241, C,), 31.9(t, c,), 12.9(s, 

‘3. 45.4(6, Cs’), 63.6(t, Cc’), 63.6(t, Cn’_CHsO-), 68.9(t, C,‘_CRrO-), 134.0(s, cs), 165.7(.s, G), 

261.7 6, C&I. 

Jones Oxidation and mtkylation of (yD: ~4S~-2,4-dimthyl-3-~3,3-bls-eethoxyurbonylpropyl~~- 

mthoxyurboclyl-2~cyclobexeo-l-oae w : To a stirred solution of 2.9 y (11.3j1mle) of M In 2 l l 

of aXtOne at 0% MS rddd dropwise 680 fleole of Jows reagent (C&-H&D,), and tha aixture was 

Jtirred Jt 0% for 30 Jinutsr. thter (0.5 d) w&s added, and the solution was extracted fire tima 

with chlOrOfOra. The coabined chlorofore layer Has dried, fiitered, snd evJporJbd 111 ~~20, then tbe 

residue uas dissolved in 1 ml of tetrahydrofuran. To the solution stirred rt 0 % WI added an excess 

amunt of ethereal diaxcmthane solution. After JO l ddithal 30 minute-stirring at 0%. the reaction 

mixture IIJS concentnted in UKW. fhe residue was dissolved in 1 rf of 56% aqueous mthanol, then 

fllterad to rmove lasoluble residues. The filtrate ms subjected to HPLC on J YHC-ODS-A312 coluan 

using 40% Jqueous acetoaitrife as the eiuent. The Jrin peak fraction was collected and the solvaat 

was rewed in uucue to give 1.0 l g (26% of colorless resioous syrup (V) : [ a.1 :’ -30’ (~4.02, 

rtJlano1) : R :s.“* N (C) 243 (6160) ; P'::'cJ -' : 3000, 1730, 1665, 1615, 1256, 1299, 330 : 

ttS (a/z) : 340 [II ] * , 329, 281 tLrRs.0,) : ‘H-NhR WI HHz. CD.%) U., : 1.47C?Jl, s). 1.840R, s). 

3.72(3, a), 3.769X 11 : CD (c=O.O04, ethanol) : [8 1 14, 0, 16 1 xsu ,430, [e I IW 0, [B ] II, 

640, te1 1.1 0, [CR1 11, -21360, [81 111 0, te1 II. tl5750. 

Capound D : 

Colorless resinous syrup ; [a] i’ -99.8’ (c=O.5, mthanol) ; d&Y m Cc 1: 212 (9200), 270 

(490) ; u:::‘c. -’ : 34w, 1665, 1510, 825, 785 ; SInR Wr) : 479 Mtfi I - Ll?*.Ot*) : ‘H- 
MR (270 MHz, DsO) d.,. : 3%3.74(4R, 3, 3.67(21, s), 3.83(3% J), 3.84(16, d, J=9.2 !r), 3.92(16. 

d, J-10.6 PA, 3.94(6X s), 4.D2Wi, d. J=3.0 fix), 4.03WI, d. J. 10.3 Rx), 4.13(lR, d, J=9.2 Es), 5. 

15flH, d, 5~3.2 llr), 5.18(18, d, L7.7 Rx), 6.WQlL J) : “C-NtlR (67.9 ISIRS, aethanol-da) dun. t 

57.2tq, C&Ifs), 5!.2(q, L-0 ‘Z&j, 61.7@+ Cd- &If,,, 65.9(t. apl-Cs), 69.2tt, glu-CI), 72.1(6, 

glu-C.1, 75.4(d, glu-IX, 75.4& WI-L), 77.5(d, rlu-CI), 78.4(d, &I-Cs), 78.4(d, api-Cr), 8l.Of.a. 

rpl-Cs), 66.9(d, IX, 96.9(d, CC), lKL?(d, plu-CI), 111.4(d, JPi-Cl), 135.2fr, CC). 155.36, MS 155. 

3(s, c3, 156.4(s, Cl). 

Capound m : 

Colorless resinous syrup ; [a] i’ -88.6’ (c-0.5, mtbanol) : R 27 01 ( cl : 231 Ul7W). 

207(9600) t v::: ca-’ : 3350, 1940, 1665, 1610, 664, 821 ; sins Wr) : 519 [ntR 1 * (C.rBr,O,r) 
: ‘H-R% WI IfRx, DrO) : Table 3 : “C-KS (100.6 Htlx, DsO) : Table 4. 

Enzymatic hydrolysis of coapound I : Capouod I (10.2 IO was i~culwed with B-D-alucosldase WI 

units) sod 6-D-xylosidase (15 units) in 6 11 of 56 d citrate buffer bf! 4.6) at n'c for 44 houra. 

The reactlea Jixtum *u Jpplied on J Reed-Elut C ,n (3 l f 1. lke mUu001 eluate WI evaporated in 0 

eaw ; the residue WI dissoleved in 50x aqueous l rthanol (1 l i ), l sd tbm filtrate MS aubJacted to 

HPLC cm J YK-DOS-6313 colua usin( 12x aqueous Jcetonitrite aa tte elUNt. Yba mir peak frJctio0 

collected was corentratd in twao to alve 3.0 18 of the a&wee hl colorlass crystals. 

A&cone of ccapomd I : Colorlees crystals, ap 123 f: : [a] :’ -ti (c-0.23, mthanol) ; AC=.“” 



Potent antiukxrogenic compounds from Cinnamomum cussia 4711 

lm (e) : 23Om5OO) : 
,,I. 

umx u 
_, 

: 3300, 1935, 1665, 1215, 1180, 1155 ; CO (c-0.158, dioxaae) : 
181 I.. 0, 181 111 -10100, 1e1 *lb 0, 101 tts ~11900~ 181 rt> 0, 1e1 1.) -8000 : Il.5 

Wd : 224 [II I * , 2% 191, 163, 123 (GrBtoOJ : ‘II-NtIR (200 I%, CDClr) : Table 3 : “C-W (50. 

SRBZ, C@Cld : Table 4. 
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