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chg e (Cornus officinalis Sieb. et Zucc., family Cornaceae) REBBBRRAR B A A
EZILUK WE&@?E%%ZMQ*@% ’ %m%ﬁﬂz—ﬁ%%d\@k s KSR Fe R BEEDHE » #
RH %ﬁ%ﬁﬁ‘ﬁi'ﬁigﬁiﬁ‘z-‘” o AEMAE P %ﬁﬁ-%ﬁ%’ﬁﬁ;ﬁiﬁifﬁ ) Jh3BKE S RIER BRHE
wh o SEAEIRE © s K Hartwell %fﬁﬂﬂﬁ%ﬂl?ﬁ%’ﬁﬁ@%&?ﬁﬁﬂﬁ%f’?ﬁ ° :

BQKUJ%%Z{E.@EE%E?% s FpYH® @%ﬁ%ﬁ**ﬁ%ﬁ?ﬁﬁ?@ ’ ﬁ%@&@E@ZﬁE s FRFIRER
&‘*%ﬂft@%ﬁﬁ@'ﬁﬁ@ (mp.245%) o BT A& © XHER gas chromatography Pt L Gl

“non—glycosidal sterols & terpenes, %%Xﬁéﬁ%%]thﬁ'ﬁﬂﬁ stigmasterél, B-amyrin % B-sitosterol
P ' ;

: %IJLE%UZ%&E?%*?E?E%T@#@%ZE?(FFH ’ 7%-§*§Mt§%§2ﬁﬁ@ﬁi$_bmf’ﬁfﬁﬁ'ﬁ
Eiﬁ‘m'?liﬂ%%%%ﬁ’éﬂiiﬁ%mﬁ‘ﬁfﬁ-‘ﬁﬁ?ﬁZﬁﬁ ° Zkﬁﬁ??fﬁ%Zﬁ HERREAET ARERL
fﬁ*%ﬁ%ﬁﬁﬁm%%Z%ﬁ%W@-mﬁﬁ‘) ’ mséxhlet B Z BRI Zﬂiﬁﬂi?ﬁﬂﬁa?ﬁ@iﬁ
PR » mayer RERZMHERIE » Mg +HCL $ABp7k 24 dt » Liebermann-Burchard (LI L.B.)
FIEREE: R HER terpenoid B steroid ZFFFE %%ﬁﬂﬁﬁ'ﬁfﬂi%@fﬁmzji% A -
SHEPER ﬁ%ﬂi*ﬁiﬁ;ﬁ‘ﬁ—‘ﬁi%ﬁﬁ%ﬁ » mp. 146~148°, L.B. RBEBE (FhLE) BRI RS

C ZhE s SFERET ° %ﬂ&@ﬁﬁiﬁﬁ—ﬁﬂéﬁﬂﬁﬁ%ﬁa » mp. 273"%'280’, L.B. RBEE#: (REL-
) "Jiﬁﬁﬁt?&&i%ﬁﬁﬁ%iﬁ%ﬁﬁtﬁém C3oHesOs (M‘45.6m/e.), (a)y +50.6° (C=0.85,
pyridine), nujol % KBr @ﬁlﬁZﬂﬂﬁ&l&%%E 3420cm™! FERE hydroxyl H T o 1690cm™!
ﬁ—ﬁﬁ’ﬁg&ﬁzwl&ﬁiﬁ?% acid carbonyl Z » 1380¢m™? Z%&%&Eﬁ% geminal dimethylg;% °
NMR(C;DsN) N 4.56r F—M@ trisubstituted olefinic proton, 6.63¢ = triplet (1H) e B >CH—
OH, 8.69; 8.79, 8.98, 9.01, 9.107 Jt2p421{f protons, S5 -LE methyl %o Bl 4L EE I
ﬁﬁf%ﬂz&%&ﬁ%ﬁ%%ﬁ hydroxyl # » geminal dimethyl 3k X&lﬂ&fﬁé@%ZEﬁﬁt triterpenoid °

y.S 1.t/ MeY) DlémkEiERS pyridine ﬁﬁ%ftﬁ’ﬁ@*ﬁ%ft% (1I), mp. 280~282°, ﬁi%ﬁ’lﬁf@ﬁv
2 s CaaHsoHs [a)® +51.5°(C=1, CHCLy), IR(aujol) Ji 3410cm™! F~ hydroxyl & ° 1725
% 1250 o m™! Z&J&Hjﬁ ester carbonyl Z ? 1685cm=! £ acid carbonyl 3£ o NMR(CDCls) 2 4.757
BEREN trisubstituted olefinic proton, 5.50r 2 triplet 3N CH;,,COOC{H proton, 7.957 e
singlet 5% —OCOCH; Z=1{# protons, g.75, 8.93 9.04, 9.10, 9.207 kit 21 @ protons ERELME
methyl3E ©

1) diazomethane #& methylation 18—k L I methyl ester (1L, mp.165~166°. KRS .
ﬁfﬁ*ﬁ'{é’}j’g C31H5003(M+470mle), IR (nujol) HilZ 3350cm™! & aleoholic—OH, 1795cm=1 FiR ester
carbonyl 2 » HEH acid carbonyl EZWW?@%EEE‘?&&E& « NMR(CDCl)7R J 2% 6.387(3H)
singlet 2 —COQCH; protons.

gy methyl gster(ll[) i KER R pyridine el b SHE - %%ﬁﬂ"‘@ﬂ%@ﬁsﬁa(w), mp.236~
238°, ﬁﬁ%%ﬁfﬁﬁ'ﬁéﬁ’é CaHsaOs. IR (nujol) JiH+ B~ hydroxyl %2%”&5?@4‘: ’\{% 1735 &
1240cm™! 2 ester carbonyl Hr R ERME © NMR (CDCly) A 6.38—:(31—1) singlet Z~— COOCF3

‘ protons & 7.937 (3H) singlet =% OCOCH; protons.
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Methyl ester (II) Bl LiAlHs BB R B AISHRAS R (V) mp. 222~223.5°(M442), X
SERAHHEREHR CallsOs. fE IR(nujol) Yeprh 2 ester carbonyl HETWIKEIL » {# 3533cm™
4 hydroxyl FZRIKHE He B methyl ester (1D H%}E‘BE alcohol (V). X NMR(CDCls)
Ei%k 6.387 2—COOCH; protons M4k » Tl 6.777(2H) quartet 37 —CH,;—OH Z protons.

B methyl ester (D ZELEL alcoholic-KOH ks » 5 REMK RS o B diethylene glycol
g KOH #Aihsa L3R 11 /1N » A RE R 2R RS (1) 1R e F B LUK A2 BRI HEE
—COOH Z{rER7he7E C-28fL2 o~amyrin U oleanolic acid ® W% B-amyrin # ursolic acid™®,
tﬁkﬁ%fﬁi%Z%{ﬁﬁ&ﬁ&% s JREAE G, ursolic acid & ursolic acid methyl ester 2 EEE
TLC, IR(nujoD) ERAMRARERE—B0 W ARERWE ursolic acid(1).

%Kﬁﬁtpﬁﬁlll%ﬁ%ﬁZ?éﬁiﬁﬁ ursolic acid(0.22%), %*ﬁﬁ%bﬁ&(ﬁﬂ%ﬁ%*ﬁ’” Frdi
RS BB [LZE B rh B R ursolic acid iﬂ%ﬁgé‘% o ursolic acid FHBOIEA'® ﬁ?if‘
ﬁﬁﬁiﬂlﬁﬁﬂbﬁﬁz%ﬂf’?}ﬁ#ﬁi?)ﬁﬁ ° '

0OR, CH,OR

R4 O : HO

(D. Ry=Re=H v
(II). Ri=Ac, R;=H '

(III) R:=H, Re=CHs

(IV). Ri=Ac, Rs=CH,

® B B &
HhERSR 5 R -

#iﬁﬁi‘)?@ﬁ%ZHﬁ%Eﬁff\ﬁi:B A BRSRELTH & TP EEAT Bz BRA.T2A)FIA
Soxhlet ML Z BB » #TK (2.52 & 2.280T) YA T P R IR o ZEERh K
BEEMH 5 AT » MAL0% KOH B (# 2 A7) » SRR E A (SRR LB WL 2
B & KOH #F - %Zﬁ}gu&‘iﬂ(%:i » K BRR SRR K R AR kR 2 ik (9208),
J# Alumina Column Chromatography(2.7x 27cm), # CHOL 3t 105 18— B S e (L. 1g), mp.
146~148°, L.B. AR RRILE S{nFERgipE RS o RIS A G TR K InGE R A T
L% B Z. B R A BT?%ZZ&%&?&L‘J&%’%%:% s SEKTRIR SRR TR IR G S R R
# & (7.67g), L.B. %tﬁl%&%}'ﬁi@. o L3> KOH W@ imeeimemei( » ZRHREX Z Rk
e DA ZEk T L R K AR SRR K » Ry — M ARG (3.54g), L. B. RN EBBEER
hifm o Bl TLC o R R RS B 0 3L RE fE—£% Ce(SO.): ARz BeRHER (BELE) °
Ursolic acid (D)ZERRMH :

R AR A 11,48 (0.22%), Bl MeOH ALK E mp. 278~280° 2 SHIRKS A
(@)% +50.6°(C=0.85, pyridine) Anal, Calcd, C,Hy,05(M*456 m/e): C, 78.89; H, 10. 59. Found:
C, 78:59;H, 10.75.IR(KBr)em™ 3420(hydroxyl), 1690(acid carbonyl), 1380 (geminal dimethyl).
NMR (C;DsN)z: 4.56 (1H, broad, H-.0-C<), 6.63(1H, triplet, >CH—OH), 8.69, 8.79, 8.98,
9.01, 9.10 (21H, CH, x7). BB ursolic acid < LR SR s S L TLC{Si0,/n-hexane-
Ft0Ac(2 : 1)/Ce(S00sT . S)E IR (nujol) Z MR8 2 —B » RS (1) Bursolic acid.
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Ursolicacid acetate (II) : ,

B3 (T) 100mg B pyridine(1.5mD), A Ac;O(Im) FA%E T REE—% > RKHEHEAKAH{E
BT AcO 4R » WEUTIEMY » MARAREZXK » Bl aq. MeOH B RA AP % mp. 280~
989°, # i 76mg, (@)% +51.5°(C=1, CHCL,). Anal.Caled.CyHaOs: C, 77.29; H, 10.22. Found:
C, 76.90; H, 10.53. IR (nujol) cm™: 3410 (hydroxyl), 1725, 1250 (ester carbonyl), 1685 (acid
carbonyl), NMR(CDCl,) 7: 4.75(1H, broad, H>C=C<), 5.50(1H, triplet, CH,COO0CZ H), 7.9
(3H, singlet, —OCOCH}), 8.75, 8.93, 9.04, 9.10, 9.20 (21H, CH;x7). : i

Ursolic acid methyl ester (1[1) 2

I 2g ¥ MeOH—CHCL AR » jn?g’(p—)CHac‘iI{;SOzN(NO)CHg FrilR 2 CHN-Et;OF
We s HEAREET B o R RIESER A T SRR bl v - 13y B MRS f o M alumina
KR e 5 Hik » CHCls Y22 Bl DA MeOH EiEff mp. 165~166 ZIEGSHIRIGE » B

- # 1.17g, Anal. Calcd. CyHs00,(M*470m/e). 1/sH:0: C, ~77.61; H, 10.71. Found: C, 77.86; H,

10.37.IR(nujol)em=': 3350 (hydroxyl), 1735 (ester carbonyl). NMR (CDCly) 7: 4.75(1H, broad,
H-.G=(0<), 6.78 (1H, triplet, >CH—OH), 6.38 (3H, singlet; —COOCH,), 8.92, 9.01, 9.08,
9.21, 9.25 (21H, CHyx 7).
Ursolic acid ;néthyl acetate(1V) :

310 98mg %A 1.5ml pyridine i » i1 1ml AcsO R BBFHE—B » WRKEHEATHFT ZKK

e JEIRUTEAY » A RFABET K + MeOH 5 mp. 236~238° ZiEE SRR (IV), Ef74mg.

Anal, Calcd, CiuH:04 C, 77.99; H, 10.22. Found: C, 77.41; H, 10.21.IR (aujol) em™:1735, 1240~
(ester cabonyl), NMR(CDCl)7: 4.73(1H, broad, I;I>C=C<), 5.50(1H, triplet, CH3COOC<}_I ),
6.38(3H, singlet, —COOCH,), 7.93 (3H, singlet, —OCOCH,), 8.87, 8.93, 9.06, 9.15, 9.25(21H,
CH, x7).. ; ,
Ursclic acid methyl ester (III) Z&R :

L5 I 1.1g % 150ml abs. ether, S FHHMAS 2.6g LiAlH, 2 abs. ether BRI W »
B TLC mesBIHE » K HEsE 2 3ml. EtOAc 'ﬁﬁﬁz s By LiAIH, B :@ﬂﬁﬁ%%u Et;0 ¥
W= » WK GTRS BB A 2SR diol (V), ER 821mg, it 110mg Ll alumina R EFS
Pk > % CHCIl, W& » TRV 2 » L MeOH FHisdh{§ mp.222~223.5° Z B /iSRS
B » E# 88mg, Anal. Caled. C3HsiO; (M+*442m/e): C, 81.39; H, 11.38, Found: C, 82.23; H,
11.82, TR (nujol) cm=%: 3353(hydroxyl). NMR(CDCl,)7: 4.88 (1H, broad, H>(0=0<), 6.77(2H.,
quartet, —CH,OH), 8.75, 8.90, 9.00, 9.04, 9.21(21H, CH3x 7).

Ursolic acid methyl ester (IID) Z ik 82 ¢

i).1 100mg fnA 3.5% alcoholic-KOH ¥ (20ml), reflux 3 X TLC HEBBEBIBI
SR s iR R Ze i A10% KOH ¥ » BBk gz » RERIRIR alcoholic-KOH KE—H » 1
HEfE a2 kR o '

ii). [ 95mg pn KOH 3g, 7 5ml % diethylene glycol 10ml, # oil bath RFMBAILNE » K
KEM LI AR » InfElEs (1:2) EMMEEL Et,O #hilttk 7 Et,O A AR R o KGR
BIRK » RSB EALE B A G RN S A » Bl EtOH 57 mp. 278~28Q° ZAEEOSHRES
4, 87mg, B ursolic acid (I) Hi#& TLC, IR(aujol) FER 3 o

% L]

WiZE8E (Cornus officinalis Sieb. et Zucc.) ZRAERMBPLBHN » FURA » KW H LR it
J%ﬁﬁ&mﬁzmm’%mimw%&Ihano%%@mﬁiﬁﬁ@%&%mﬁz#m&mmﬁmé‘
&%*W”ﬁ%%~@nm2%“iﬁﬁ@%ﬁiﬁ&@oﬁﬁ?gﬂwm¥§2w$mﬁﬁﬁﬁﬁ¥mﬁ,
i & F AR o -
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P B M — AR ¥ triterpenoid, mp. 278~280°, CyHeO, (@)% +50.6° (C=0. 85,
pyridine), MR FENZELY (1K), mp. 280~282°, CuHyO, [alf +51.5° (C=1, CHCls),
methyl ester (I[), mp. 165~166°, m°thy1 acetate(IV), mp. 235~233°, diol(V).mo. 222~223.5°.
SR M AL B S IR AR S TS R 0 HEE RS ursolic acid( I), HRER ursolic acid &
. methyl ester E#:HIEEMMABERMELETE » IR(aujol) & TLC X5g2—3K » ?ﬁtﬁﬁii%ﬁa%
ursolic acid (T). WZEBi-h BIREREN] ursolic acid f’iﬁ%‘% ﬁTﬁEﬁiW%ﬁ*ﬁﬁZ%ﬁf’meig
B4 e

2 % X R
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R i | .
AW REAEAERERGT BE-L28E) » TR EHARS T RREIVLF 2 WERR S ursolic
acid 7& H AR MM St R L2 g X*Ef’%iﬁ%@iﬂ$§5§2ﬁ%%kﬁ% °

SUMMARY
Studies on The Constituents of the fructus of Cornus officinalis Sieb. et Zucc.

Tsang—Hs:ung Yang, Shlh—Chlh Liu and Mex—Huel Sin

Department of Pharmaceutical Chemistry, Taipei Medical College

" The fructus of Coraus offzcmalzs Sieb. et Zucc., family Cornaceae is a Chmese drug ‘which',
has been used for diuretic, astrigent, tonic, anthelmintic and antlhthlc -and recommended for
menorrhagia, impotence and urinary difficulties of the aged. It also has antitumor activity
against Ehrlich carcinoma cell reported by G. Shimada®. :

In the course of our searching for the antitumor constituent from the Formosan and Chinese
Arve, the cxamination was carried out.on the fructus of Cornus officinalis: An-acid triterp2noid
was obtained as colorless needles, mp. 278—280°, C;HO,(M*456%/¢),(a J¥ +5).6> (C=0.85, pyri
dine), gave a positive I.iebermann-Burchard test (reddish-violet).Its acetate(II), mp. 280-282° :
as colorless needles, CHz00, [@ )% +51.5° (C=1, CHCl;), and other derivatives mathyl ester
(IiI), mp. 165—165°, methyl acetate(IV), mp.235—233°-and diol(V), mp.222—223.5> ‘are also
derived from this acid(I). From the spectral analyses of these derivatives and direct comparsion
of their infrared spectra, tle and mixed melting point with authentic samples have proved this
acid to be ursolic acid (I). This is the first time ursolic acid being isolated .from Coraus
officinalis and it may bz suggested that the main action of this plant is a*tnbuted to this hlghly-
yielded acid which has not been solved until recently. :
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