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B-T E R A = HAE R ENHT
IEE T K KOF HEES EFREEF Tk

(BHLERERETAN, BN "HHLEF KRS, HHD

BE NA-TERRYZHh o AEE-MALERENLEY, RHEIH RILERHIE
B eEHch B-THBI(8), MEBEBRWTHHEEBURM-AXARBR, X B-TEMET TEN
BT, BREHFIEHRBAEA R, AREHKLRY, HEBREE D B-TER
B1(3),

HAKRRALAH GO RO)MNEREHSEFRISHEKRORBER, Lah) BN
B SRR RERORR SN, KEREATEERE, TRRY I PR,

X@iE p-TEM; p-TERE, B-TER

B-T & H# (B-caryophyllene, 4,11,11-trimethyl-8-methylene bicyclo[7.2.0]undec-
4-ene) HAFHEW X (Artemisia argyi Lévl. et Vant) fyTHHF, SKkESHBRE
B3t P ERE A RR Y 2 — V. SHEEL, RATHERKEFERIILPRAR b 1E
L, B ORRJEERT %S O mHE T B Ak R i e S Bok
%, ROIRATHEBRESH, Lok, SEAAREREEETHALR, BHERT
BRGE., BEWRARREDSBEIMGEERE™Y. RBHEK AR OLEEBHESR,
Xt B-T BT T EHBEMEG T, ‘

Hefr &
—. {Y2& }

GC-ms 4021 %, MAT-111 %, JMS-D 300 A1 MAT-44 ss PUR 4L, faith4& 4 SE-
54, EAEH 20 M, R 0.25 mm, A& 100~220°C, 6°C/min, 4y #LL 1:10, HK K
1kg/cm?, JRig&M: . BTREE 70 ev, BOEE 250°C, B FHE B 240°C, LML
PE-599 B, :pit#k&hi%{L JEOL PS-100 1 WP-80-SY, BifitimikiE(LAM-400, 1Ex3
M Kofler Btk sl &L, :
=. #H ‘

R K A4 ¥, R GF 254 hHE BB ATL) 8.
=, ZBEH

SR A LR SRR AR EREE F-TER, FREHLZEL—%. H
T MO ST, BrLARMIA SRS B £-TH R AR,

B-THMEMHE WENEEE 30x1000 mm FYEORHE, #UM H 3x3x0.1mm R
WIEREILIR, HEN S, g 1156~118°C/1.07 kPa(8 mmHg) 147, £ LBC-1 BE.D
MEEHN, A, GCRIR, BlikEH, SRy, IR, MS, 'HNMR,
(alo SXE P HREMTL—E,

m. RE=HHIEL X

AXT 1986 £ 3 H 1 BIH|,
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AR, R A BRI, R YA CREER, FERURIA AR
SR, DR, DUTLC THsy B, GMEBE—Z8(1:1)RIF, BT RE(RR AL fyk
e, GEBEE, 131, I, HI, '

. TLC &%
Ji 0.2%CMC ¥ Jis GF 254 17, 0.5% FEBRB A,
. '
B MILER 2= ita).

t. RERARHEMATE, k.
XRE54Z R

—. B-TERHRBER

(=) BIAHITR

1WA REWSG, 6 170ml, Kh—HEAREE, B6m f-TELR 300
mg, 16 3T°CAM k, %l 2h 7, HEHBLY. '

2. B—WE ABRER. WA T, B 170 m, ¥k B BT
R, WO BN BIMATIGIR, Tk BT R R R B,

3. BAA WSHIEHE, &6 170 ml, RERAEERRRANE,

(2) BRARERMSNE

SERETORR, 55 7, SRZM, F—ABEGILE SHHRRL: $TARHLEL,
HEZAGHARAS. 2b 5, HNRE. B—BHAGES, #RAMNE,

() AOREMA, & 20h RAT RN

B-THEMET (Bh 0 me), MM, Ak, BRAN. »il SRS HABLRE
24 h BIRHE, WIFHETA B,
=. RS RER

Tab 1. Results of metabolites separation

. TLC
Metabolic experiments i ! T ‘ I
Rf 0.76 | Rf 0.58 |, Rf 0.05

Artificial Gastric juice Purple — Rose
Gastrointestinal juice Purple — Rose

Intestinal juice Purple - — —

Contents in stomach Purple Golden Rose

cuinea-pigs Contents in stomach and in-

testines Purple Goldenk‘ Rose

Contents in intestines Purple — -

Urine before drug administration — - —_—

- Humzn body

Urine after drug administration Purple Golden Rose

Control —_ — . -

=. RidiheoStil ot
Ry TEMRY, £ GC—MS KR, m/z 204(M*),189, 161, 133, 119, 107,
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93, 81, 69, 55, 5A-THEMWREEL—FK, IEHELEEARBEILKHIERZY,

Kt II AEERY, RAGHERRIRYZ —. &EGEERKBREE EHEILE K
GiEM, RIEBABZ.

fCistep 111 FREHBEMRY, EEFEEONRIEY .2 GC—MS £Hl, MS m/z 220(M™),
202(M*—H,0),205(M*—Me),187(M*—H,0—Me), 172(187—Me),159(187—CH,=CH,),
145 (172—CH,=CH,+1H), 131 (159—CH,=CH,), 105 (131—CH=CH ), 91 (145—
C,Hg), 55(CH,—CH—C==0"), IR(KBr) 1710 cm™! {b4 — 4 R Bk, B4 —C—0
&, BRRELJE, EiEk, #—FPEETARNEHNEE. EL-TERVHZEHTH
HRABRBEA o-H, BIEMMEFREE 2, 3, 6 Lk, MBRIEHHEMTRREE, R
I (m/z)223(M*)221 (M), HEHITAHIBREWELE, EERE 2 0L, XRE (m/2)
55(CH,—CH—C=0"), {LBi%fi~— "8, 55 'HNMR 7£ 6 0.96 ppm SLHY & 5, #
L6 MRTF, REFRNFTEELER - L, XiZES A5, WHZRAPEESEN
B4, BMEMTEBN(Q2), LA FFTXMEH, 7€ 1380 cm e RHNIE,
TR _PEMFE.

7
6 CH

Bk ST

B q 2

BUREL 15y T 35 T 220(M*) RI'HNMR B4 05U 78, KRR E 15, Ki

(M+1)%, # Beynon %, Wi F3h CisHuO, TMAMER D 4, HIRD & &ML
BB R, fRit I WA A F &4 (8).,

Eo
(8)

IR L3 IR, MS, 'HNMR, 38 RIS BB 06 8 B8 Ase sk~ Brd 7 1o 1k &
Mgk (8) Reariy. N, ¥4 Hansch AT, A TLC BN —/13 A, '

1. BERRM BRI 1L, T HPE, MA NaBH, 2¥F, BEEE, 530 9H
RERR B, [EMAH], RAMN IR ML, 1710 em~! #3424, 7€ (3400 cm™') AL
BUSSTR RNt , BT BB R h—OH £,

2. SRARKRE BRI, A NaOH Eisil, BMA D;02ml, % BEFFAR
Bi. BRFEHARMOEMER, wRa, @it GC—MS RN, RHRRARzmL, S
B A Na,0, i, £HMARLHMRER, LBESHR, MBI LEA DO 2ml,
mka30°c, 4h )5, MREERCESHIE, T, f GC—MS, KB (m/z); 221(M*),223(M*),
I TIREMTELE.,

. B-TEMKHEHNE

21 Markownikov Hil, # A-T HHEFRINR, B MAMET, A ROSOH

di, HMADEWR, KEEBRELEEY, REXMT,
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,:E i .(il *D %’; (Un'k @
) O (3)

0505H (2)

B B-THE 40ml, fmA 45% H,80, 200 ml, ##EESERE,. KM 0.5hJF, MA
10 Rk, WIESIAMRE, E2AM. SRAMBER, FHABRCEER, HIEH,
E%%%Bftﬁak%’éw, RHBA K2R OEALEHRY, BT, LLOSKTEIEM, AR
B3 1000 ml, J NaOH iz, WRH, MAEFLGAM 1D, EIXTBMKMIK,
B, BBISHEIN, AARERME, BTRETSH. SRR Y ARSERK CMC
FiRL, HmBERKE, KRTRER LFHGZRY, DFHEEEG, BLeBLRY,
mp 88~90°C,

K% MS m/z 222(M*),207(M*—CH,),204(M*—H,0),180(M*—CH;—H,0),

179 (M*—CgH,), 111 bk _H‘ .

IR(KBr)em~! 3400(—OH), 2960, 2860(—CH;), 2926, 2850 (—CH;), 1440, 1465

UH3
(—CH), 1385~1380(d, g [ / ), 1100~1017(—CO—),

CH
'HNMR 8 ppm 0.95 (3H, s, —CH3); 1.01(6 H, s “__Er—); 1.05~1.66(16
X )

H, m, —CH,, —CH); 2.20(1 H, D;0 Z&#tJ5i4%, —OH),
I3CNMR CDCl & ppm 71.0(s), 48.8(t), 45.0(d), 39.7(s), 38.8(t), 37.3(1),
36.8(d), 35.0(s), 34.5(t), 33.3(q), 30.6(q), 22.2(t), 20.8(q), 20.7(t), 20.7(t),
B LR g, LAY () 5 ORE—B, & F-THHEE (f-caryo-
phyllene alcohol),
AR I gk
AT - 11T B, *ﬁﬁ)‘(?&k“”s’fii’i%, BT BREHITAK.

HCCOH
Conc.H,S0
s TH0,

oH (5)

Cone. 1,50, (onm ]
- s —

(€:))

Ac
OH Cac

Scheme 1. Route for synthesis of compound(8)
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BB-THFE 28, MRKBMAT, #RIZ, BOBARR, HOBER, BRHKES
ik, BIKZEE, BREAEBMRY. TLC IR, AHmBRIF, £ REEND 0.76 i Bk
P4, #AJ5m HCOOH F1 H,0,, 1847, ME 4h, &K, T 80°CABMEHE 4h, B,
ACBER, ERBEAARESRYE, TLCRIR, AMBRIT, # Rf {#0.083 fiit™y.
KR MABKEE, ftog, HiEKE 24 h, HACRER, BIKEHR. Rathhe—BsCE
(85:15) J&F¥, 3 RE{H 0.21 IRINAKMABEILY . SRERLIRBRARIE A, WKW, 8RN,
R B NI LT TREE, SERINRAKERRY, @ GC—MSKEN, m/z220
(M*), 202, 205, 187, 172, 159, 105, 91, 55, L{Qigt#y III iy MS &%, GC ffR S {H
-,

N BERTRLESE

(=) B-THEBMERE®HEERIJUPERBIEA.

(Z) B-THFEAENKIY LI U&ﬁ‘lﬁ]‘% O A dh, 3K BRSO i LR sb 7R
BEWRE.

' (Z) B-THEMEMICEIEH LGRS B-THRBL(3), ﬁﬁ&?ﬁﬂ’a%ﬂ%%%iﬁwﬁ
WURFRAER, PD,=4.36(n=6); {EAISUKAMCREAMIEL MIKREN:, 0.2 8/ke R A,
REEAMNY (=) R EMmE, HIEMARFSEIEKT 6h,

(J9) B-THEMEE), /MR FHHIEE LDs>10.8 g/kg B BHEH /N,

15} it
i Hansch 5 B HEF AR 111 1) log p<B-THM,A>L-TEMK, CKB-THER.
BT B-THBAL T ARG MR NLT B AREBEMTERRS B2 ETRER,
OB B-T FMEL, W 73k, WM, (8 LDy %A, #ikE/Dd, FifEmmEER, 20

PR B R T KR
B RASEERR. NEHENEEXAIRERR,

£ % X W
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STUDIES ON METABOLITES AND STRUCTURAL MODIFI-
CATION OF B-CARYOPHYLLENE
SUN Jing-Yun, YU Lin, CHEN Ping, XIE Qiang-Min*, TANG Fa-Di* and BIAN
Ru-Lian*

(Zhejiang Institute of Traditional Chinese Medicine, Hangzhou, *Zhejiang Medical University, Hangzhou)

VDA

ABSTRACT A pharmacologically active substance obtained from the metabo-
Jites of B-caryophyllene was characterized as caryophyllone(8) on the basis of
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spectral analyses and chemical evidence. Consideration of the structures of the
metabolites and ‘the structure-activity theory led to the successful structural
modification of f-caryophyllene to give an active hemisynthetic product(3).
Pharmacological experiments showed that compounds(8) and (3) have a potent
relaxation effect on isolated trachea of guinea pigs and compound(3) has a potent
and long-acting inhibitory effect on guinea pig asthma induced by histamine and
acetylcholine. Its LDy, was found to be higher than 10.8 g/kg. Compound(3) holdes
promise as a new anti-asthmatic drug. .
Key words 'f-caryophyllone; f-caryophyllene alcohol; S-caryophyllene





