(5 F 51340375

(REROWEH S S 58 Humulus lupulus, Wyethia angustifolia, Wyethia glabra
(K] 458 (Et.O/hexane)

(B =] Mp 209-209.5 C

Mizobuchi, S. et al., Agric. Biol. Chem., 1984, 48, 2771, (77K, RE)
Mahmoud, E.N. et al,, J. Nat. Prod., 1985, 48, 648, (%58 k)

McCormick, S. ¢t al., Phytochemistry, 1985, 24, 1614; 1986, 25, 1723, (5}B)

§ 4',5,7-Trihydroxy-8-prenylflavanone; (5) -form, 5-Me ether

[{t%%& - %14]4',7-Dihydroxy-5-methoxy-8-prenyHlavanone. Isoxanthohumol & . Humulol %
(CAS No.]70872-29-6

HetHmaEi 7SR/ 1B {Flavanones; 3 X O-Fi L)

[HEt]
OH
{2 F 3] CaH0s O
(5 F&]354.402
[(ERVROWEYH S 08 R 7 Humulus lupulus), Sophora angustifolia CHa o
DI
[TER) B DRI (AOH) HaC™ X o)
(M =]IMp 198 C
[FE#Z1E] BERDY SOL: A% / — )iz a@li: Al sk HO OCH;

(£ Dfhd>F— % 1The name Humulol has historical precedence but Isoxanthohumol has been preferred to
avoid confusion with 2,9-Humuladien-7-ol. However another nat. prod. has since been named Isoxanthohumol
(2',4',6‘-Trihydroxy-3'-prcny!chalc0nc ZH)

................................... Ok .
Komatsu, M. et al., Yakugaku Zasshi, 1970, 90, 463, (Isoxanthohumol)

§ 3,4,5-Trimethylbenzaldehyde
(b4 - B)415-Aldehydohemimellitene

[CAS No.]5779-74-8

[k & #25 5R] HER %5 & 15 (Simple benzaldehydes)

(RG] IR DL & = 5. 2,3,4-Trimethylbenzaldchyde
[53F3R] CuH:0O

(7> F8]148.204

(R T A Humulus lupulus)

U] HAEE R (BOH )

[(Bt=IMp 52T

________ 3 Hik
Schwarz, H. et al., Org. Mass Spectrom., 1972, 815, (Mass)

Liu, G. et al,, CA, 1987, 107, 64624s, (57 B#)

§ 2,2,4-Trimethyldecane

(CAS No.]62237-98-3

(LB ¥ 53 S N B 151K &4 (Branched aliphatic hydrocarbons)

[#3ER] H:C (CH.) sCH (CH:) CH:C (CH3) »

(73 FR] CuHn

(5 F8&]184.364

(BR]F Y 7 (Humulus lupulus) DIE

______________ e B
Chen, J. et al., CA, 1993, 118, 165188k, (53Bf)

§ 3,6,10-Trimethyltetradecane
[CAS No.]146367-86-4
(L& 453580 RS 5 1 48 4 4% (Branched aliphatic hydrocarbons)
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[#D{l® CAS No.]30207-98-8
&4 53 %8) el i fk& 4 (Saturated unbranched alcohols)
[#153] H:C (CH:) CH20H
(4 FR]CuH0
[ FR117231
(HEROWESD S 28 Ry 7 A1) (Humulus lupulus). Acetate possibly a minor component of the
pheromone of the female fruit tree leaf roller Archips argyrospilus
(R BHREE, FHEE
(MR W& S U < 3fE &
(BasiIMp 19C (16.5C)
[#85]Bpis 131 °C. Bps 123-125C
[#AEE1d™ 0.833
LR #]n"s 1.4392
. B EEERIT S, 50 ¥BFEE LD (5w b, £0) 3000 mg/kg
(bt a st — 5 % (RTECS) B2 E 5] YQ3155000
[BR 72 7C] Aldrich:U100-1; Fluka:94059; Sigma:U4376
_____ SRR -
Jahnsen, V.J., Nature (London), 1962, 196, 474, (735)
Opdyke, D.L.J., Food Cosmet. Toxicol., 1978, 16, 641, (L ¥z—, B
»+*RTECS VLE¥HHEBET —5F) ***
S HEEENE B ER FREMYE, —RRIBMHE.
wxRERIEEITRE T 5 7 — F ks
wex AR ORBITET D7 — &%=
KCREBAIED EH K54 X (Draize) RBE.

BT : EIE A~ OB

BB S Eey: 3t Mk

58 - R . 500 mg/24 BFfE

RIEOEE BE.
2SR
Food and Cosmetics Toxicology. (London, UK} 16,641,1978

B BEMEICT 57 — & %

{GREH > DNA EE.

HEBAE : AIBEHE Bacillus subtilis
=58 - MR : 20 mg/disc
ZHHR ORIk

S€X

Osaka-shi Igakkai Zasshi. Journal of Osaka City Medical Association. {Osaka-shi Igakkai, ¢/o Osaka-shiritsu

Daigaku Igakubu, 1-4-54 Asahi-cho, Abeno-ku, Osaka, 5435, Japan) 34,267,1985
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, JANUARY 2001

§ Xanthohumel C

He&ma ) 7 58 ) 1 ¥ (Chalcone  flavonoids; 4 X O-B#EHE), 73 /1 K(Cyclised C-isopentenylated

flavonoids) 0 OH

(#:55]

[5F3X] CuH2O:s S =

[+ FE1352.386 CH,
(BEER]* v 7 Humulus lupulus) HO MeO

UV: [neutral] A .. 285 ;298 (sh); 371 (MeOID)
______________________________________________ R -
Tabata, N. et al., Phytochemistry, 1997, 46, 683-687, (Xanthohumol B)
Etteldorf, N. et al., Z. Naturforsch., C, 1999, 54, 610-612, {Isoxanthohumol B)

Stevens, I.F. et al., Phytochemistry, 2000, 53, 759-775, {Xanthohumol C)

§ Xanthohumol C; 3,4-Dihydro, 3 £ -hydroxy
[{b#4 + B|& ] Xanthohumoel B. Dehydrocycloxanthohumol hydrate

&4l 7 54 / 1 F{Chalcone flavonoids; 4 X O-E#t&), 75K ./ F(Cyclised C-isopentenylated

flavonoids)

g
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Tabata, N. et al,, Phytochemistry, 1997, 46, 683-687, (Xanthohumol B)
Etteldorf, N, et al., Z. Naturforsch., C, 1999, 54, 610-612, (Isoxanthchumol B)
Stevens, L.F. et al., Phytochemistry, 2000, 53, 759-775, (Xanthohumol C)

§ Xanthohumol C; 3,4-Dihydroe, 3 £ -hydroxy

{{t#4 -+ 5% ] Xanthohumol B. Dehydrocycloxanthohumol hydrate

(&% 28] 7 78 ) 1 B (Chalcone flavonoids; 4 X O-FE# &) . 7 7R J 1 F (Cyclised
C-isopentenylated flavonoids)

(#8385 20)

[4F 3R] CaH20.

OH
(537 &]370.401 | O
(B v 7 (Humulus hpulus) CHg

[FA3% ] Inhibitor of diacylglycerol acyltransferase O 3C0 ° CHy
UV: [neutral] A n 205 (log £ 4.47); 370 (log £ 4.35) (ELOH) HO
e e ——— e e R - ———
Tabata, N, et al., Phytochemistry, 1997, 46, 683-687, (Xanthohumol B)
Etteldorf, N. et al., Z. Naturforsch., C, 1999, 54, 610-612, {Isoxanthohumoi B)

§ Xanthobumol C; 3,4-Dihydro, 4 £ -hydroxy
[{£%% - B4 ]Isoxanthohumol B. Isodehydrocloxanthohumol hydrate
(e &# 541 7 7 8 /1 K (Chalcone flavonoids; 4 X O-fF #f &) , 7 F &R /A B (Cyclised

C-isopentenylated flavenoids) O OH OH
(i =]

l O CH,
[53F ] CaHz0. O sCO O Chy
(53 F 8]370.401 HO :

(BB F Y 7 Humulus lupulus

: X &k -
Tabata, N. et al,, Phytochemistry, 1997, 46, 683-687, (Xanthchumol B)
Etteldorf, N. et al., Z. Naturforsch., C, 1999, 54, 610-612, (Isoxanthohumol B)
Stevens, J.F. et al., Phvtochemistry, 2000, 53, 759-775, (Xanthohumol C)

§ Xanthohumol E
(ft&HHE] 758 /1 F (Chalcone flavonoids; 4 X O-B#E), 75K /1 K (Cyclised

C-isopentenylated flavonoids) CH OH O
U] :

(53 F ] CxHuOs

(5T 8] 406.477

(B Humulus lupulus (R 7) CH

UV: [neutral]l 2 ... 369 (MeOH) 3 OH
_____ - v ) O, e ————————eee

Stevens, LF. et al., Phytochemistry, 2000, 53, 759- [00222038-9] V10

§ 5§15 798 (Humulus americanus Nuttall) DIETE,
FABERE T, RIS i3 s - -,

sk dobk ok 7S 1F — (Poppy) 0o o ok o ok oK

§ § B 2 (Papaver somniferum 1..) DT
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(BRI GO S5 ESNDTILADOT B Argemone mexicana, Papaver somniferum @71 JVAFER, Glaucium
flavum var. vestimm DR (7 2B . Also obt, by the base-catalysed condensation of sanguinarine with acetone

[MRIEAVWEAOHAESE (MeOH/CHCR)

(RdA]Mp 194-1955TC

Dopke, W. et al,, Z. Chem., 1976, 16, 54, (5%, UV, IR, H-NMR, Mass, i ftJE) -
Castedo, L. et al., Heterocycles, 1981, 16, 533, (£%)

§ Codeine, BAN, USAN

[{t % 4 - 9 4 ] 7.8-Didehydro-4,5-epoxy-3-methoxy-17-methylmorphinan-6-0l { CAS %) . Methylmorphine.
Codicept. Kodein. Tussipan

(CAS No.]76-57-3

(B CAS No.]1420-53-7, 5913-76-8, 6059-47-8

e &5 7L A0 F{e&H (Morphine alkaloids), 34: #% (Analgesics), Y #%3E (Antitussives),
EM: AT FRBEHERE

MeO
(Opioid receptor agonists) O
ki See Absolute
(3 F R CuH=NOs 0 Configuration

(5 T 81299.369 ) NMe
[RF)Opium alkaloid (Papaver somniferum) (GHE: #9 ‘ H 1%) ,
also obt. synthetically by methylation of Morphine (%7 S/ %}) HO"
[ B3] Relatively nonaddictive analgesic. S E. L FRRHER
(E4K] 7Y A L#EE (B0 or GHY), AFIFES U< BEBHOT ) X LR + H:0 (H:0)
[AksIMp 155 °C
(HhetE]: [l -137.8 (EIOH)
(BRI Ty /— b, Z70nFil L, 7 b ATEE; MELRE, KIZEE
(Log P St {&] Log P 0.82 (KM@ GrEE)
[ZDfhdF—4#1Also used as complex with sulfonated styrene-divinylbenzene copolymer {(Codeine polistirex,
USAN)
(BF - B MCETHAMRRENDH S, MTWEWHE. 50 XBFCE (LD (T b, D) 427 mgikg
[b2emE T — & %% (RTECS) B #% 5] QD0893000
[8R5E7T] Sigma:C5901
--------- SCHR

Bentley, K.W., Chemistry of the Morphine Alkaloids, Oxford Univ. Press, 1954, 57, {728, #£8, UV, 85K
Brochmann-Hanssen, E. et al., J. Pharm. Sci., 1964, 53, 1549, (§# A7 B< I, chromatog)
“*RTECS ({LFEMEBIET —F) **»
LEEBYWHE CEES EREEEYER b
R E TR T ST — & e
o B EEICET ST — e
LKEBAE LD50 RE G0nHEERER).
R RE K EOHE,
REREMY o ®E-5 o b
wE5& - WM 427 mgkg
BErREg (BB EESMET £/213FER.
2B SR
Joumnal of Medicinal Chemistry. (American Chemical Soc., Distribution Office Dept. 223, POB POB 57136, West
End Stn., Washington, DC 20037) 16,782,1973

ERBAA DY LDS0 B SonEEBHE.

MR R AR DRERENER S,

HE T oY AL

REE - R : 60 me/kg

ENpg (78 {EIR (2 BEEFEOET).
(78) it/ IEME~OZ
Uit g sh, 3 7= 120 ] R 40

£ H8 3Tk
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58 - JURT ;427 mg/kg

BHUEE (BB EEMET £/ 13F R
Z 08O
Journal of Medicinal Chemistry. (American Chemical Soc., Distribution Office Dept. 223, POB POB 57136,
West End Stn., Washington, DC 20037) 16,782,1973

B HHED> LD50 B GOnRERRER).
EREAER  ERERR S
HEREN ST EE-T A,
REE - B/ : 60 mgke
HHEE : (17E)) BER (Z2BEHEDET).
(78] BEEIIRERE~DEE,
CBils o 9B, 3 7= V0P MR ) DR el 3003
2 HE SRR
Annales Pharmaceutiques Francaises. (SPPIF, B.P.22, F-41353 Vineuil, France) 8,261,1950

BB LDS0 ik G0%BIERRE) .
REHEIE AR S
HERENY PSRBT
#EE - MM 54 mgke
EHEER D (BEER) FBHRE (AN X AKRHE, BEEE)
Z ISR
Arzneimittel-Forschung. Drug Research. (Editioc Cantor Verlag, Postfach 1255, W-7960 Aulendorf, Fed. Rep.
Ger.) 16,617,1966

CGREEFED) LD50 B S0 ERER) .
MR D BRIRMIR S
HHREY Ao B g,
BE5E - M : 34 mgke
BHAREE D (178 R (2 SHHEHEDET).
B HRE
Experientia. (Birkhaeuser Verlag, POB 133, CH-4010 Basel, Switzerland) 18,446,1962
e RRIC Y ST — e
KRB F D> B/h#EE % (TDLo).
2R A PR CBOEs,
HREREN YE-Y: ) Redyiv
ks : 3 gm/kg
REREIR SR M 615 B (ZSERE)
HHEE ) BEARBFCHT 2EEIBTFENE R 20 - EA MO R

HHE),
S EE

§ Codeine; N-Oxide

[{b%:4 - B4 ] Codeine N-oxide. Codeigene. Codeine aminoxyde. Genocodein H3CON

[CAS No.]3688-65-1

HeEMBBI 7L ha 1 KMeat (Morphine alkaloids) /

(5]

(53 F3] CeHNO,

(5 F8&]315.368 HO o OCH,
(BRIAROES» S5 NETAAOC K, Papaver somniferum (7 2-F)

[HER] R & (H0)

(Rl =2]Mp 231-232C

MEEME BT ¥ %5 (RTECS) B2 E 210D 1260000 :
_________________________________________________________________ v S

Bentley, K.W., Chemistry of the Morphine Alkaloids, Oxford Univ. Press, 1954, 57, (7B, 18, uv, &5
%)

**RTECS (IL¥MBEHET — &) ===
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Fuganti, C. et al., J.C.S. Perkin 1, 2000, 3758-3764, (Me ether, & Aki%, IR, H-NMR, Mass)

§ 1,8-Dihydroxy-2-pinen-d-one; {15,5R,6R}-form, 1-O- B -D-Glucopyranoside
[{b%4 - B4 ]Mudanpioside F

[CAS No.)172670-08-5 CHy
(&) TV~ /1 F (Pinane monoterpenoids) 0 CH,OH
(5] HOQ ~ OH
(23 F 2] CiHuOe o
[ F 81344361 oH OH
(B ] Paconia suffruticosa, Cnidium sialaifolium 3 o
[#E4R] 5 8 CH,OH
(A= Mp 166-169 T (153-159 T)
(EBEXE] [ alo +29.9 (c, 0.7 in MeOH) (+3.3)
_______ - 3TER ——
Lin, H.-C. et al,, Phytochemistry, 1996, 41, 237, (Mudanpiosidc B
§ 1,8-Dihydroxy-2-pinen-4-one; (15,5R,6R) -form, 8-0- B -D-Glucopyranoside
[{b#4 - B4 ] Mudanpioside G HO OH
[CAS No.]231280-70-9 cH
([{b&taE] 7)1 X/ 1 K (Pinane monoterpenoids) s OH
[#353] © CH0™ T
[7F 3R] CieHa0s CH,0H
[53F#&]344.361 OH
[ERE]Paeonia suffruticosa CHs,
(ER] o
[HEXET: [l -46.8 (c, 0.24 in MeOH)
UV: [neutral] A wn 257 (log & 3.8) (MeOH)
Ding, H.-Y. et al., Chem. Pharm. Bull., 1999, 47, 652-655, {Mudanpioside G)
§ Mudanoside A
[{b%4 - B144)6-0- (4-Hydroxy-3-methoxybenzoyl) glucose. 6-0-Vanilloylglucose
(&4 5 3R] BB &K (Simple benzoic acids and esters)
[#55R] H COOCH,
(53 F K] CHuOs 0
(%3 F8)330.291 MeO
[EF] Paconia suffruticosa DR OH OH
HER]zoy 7 HO
[EeREdRE):[ o de 424.6 {c, 0.09 in MeOH) OH
UV: [neutral] A o 220 (log & 4.1); 262 (log & 3.9); 293 (log & 3.6) (MeOH)
it
Ding, H.-Y. et al., Chem. Pharm. Bull.,, 1999, 47, 652-655
§ Mudanpinoic acid H3C CHy
{CAS No.]203511-36-8
(ft&W ] 7R /14 B (Nor-, seco- and cyclotaraxerane . triter
penoids)
53] CH COCH
(537 20) CaoHaOs
(71 8)454.692 HO
(B ] Paconia suffruticosa HaC CHy

(R #EFH (MecOH)

(AE=IMp 310-312°C ,
(LEiEXE]: T als +20.6 (c, 0.07 in MeOH)
UV: [neutrall A .. 208 (log & 3.83) (EtOH)

Lin, H.-C. et al,, J. Nat, Prod.. 1998, 61, 343-346, (77B#, H-NMR, C13-NMR, Mass, &)
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§ Mudanpinoic acid :
[CAS No.J203511-36-8 _
taEw >8I T/ 1 K (Nor-, seco- and cyclotaraxerane .-
t{;g%%’m) CH COOH
(2 F2] CuHuO:

(7 FE)454.692 HO

(B[R] Paeonia suffruticosa HsC CH,

MR #E 4 (MeOH)

(A< ]Mp 310312C

(ELEEHEE]:[a]o 420.6 (c, 0.07 in MecOH)

UV: [neutral]l A ... 208 (log £ 3.83) (EtOH)

................ S - S
Lin, H-C. et al., J. Nat. Prod., 1998, 61, 343-346, (7B, H-NMR, C13-NMR, Mass, &5 5 H5)

HsC, CHg

§ 11,13(18) -Oleanadiene-3,23,28-triol; 3 S -form, 28-Carboxylic acid
({b#4 - $)4]3,23-Dihydroxy-11,13 (18) -oleanadien-28-oic acid

[CAS No.184164-71-6 HsC. CH,
&M TV~ / 1 K (Oleanane triterpenoids)
(] .

{737 3] CuluO.
(537 &]470.691 CH “ COOH
(B[R] Paconia suffruticosa .@ CH

(R E HO 3

[A=]Mp 273-276 T
[HERERE]: [ 2 ]o” +1.18 {c, 0.51 in CHCL) HOH,C  CHjs

Breton, LL. et al, J.C.S., 1963, 1401
Agarwal, S.K. et al,, Indian J. Chem., 1974, 12, 907, (53B#)
Singh, C., Indian J. Chem., Sect. B, 1981, 20, 919, (& k%)

§ Paeoniflorigenone; Debenzoy] CH,OH

[{E2% « B4 ] Paconisuffral
[CAS No.] 149420-74-6 0 o
[e& #5341 711X/ 1 K (p-Menthane monoterpenoids) H.C
3
HO Y

[#ER]
(5 F ] CleHacOs
(7 FR’]214.218
(&SR] Paconia suffruticosa
HER] EF B OB %
[HeieremE]): [ e +39.7 (¢, 0.6 in MeOH)
—— Nyl . - -
Yoshikawa, M. et al., Chem. Pharm. Bull.,, 1993, 41, 630, (Paconissuffral)

§ Paeoniflorigenone; Debenzoyl, 7-epimer CH,OH

[fE*%4 - B4 ] Isopaconisuffral
[CAS No.] 158069-30-8 2%
(MEEHIE] 7L X/ A B (p-Menthane monoterpenoids) HaC

HO 0

IHE]

(53 73] CuH..0:

[ FE)214.218

(2] Paconia suffruticosa
(MER]EEM OB %
[EEBEHEE] [ 0] -27.3 (MeOH)

Yoshikawa, M. et al.. Chem. Pharm. Bull., 1994, 42, 736,'(Is0pae0nisuffral)
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UV: (neutral]l A ww 231 (11200); 267 (sh) (1410); 274 (1450); 281 (1200) (EtOH) (Derep)

B EET— 8% (RTECS) T 8 % 5] RT1200000

e e
Nicolaou, K.C. et al., Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (iE, &%)

*RTECS ({LZMBRIET —F) *+*+
EEREEME : EER, KARY,

R EIEEIIBT DT —F e
tt*%ﬁ%:{il:ﬂ&‘g‘%ﬁf_ﬁm**
KRABHIE LD50 B GORBIEERR).
BRI AR R C ERERR S,
mBEY AT BTV A.
#5858 - 1A : 3530 mg/kg
BHEE : (F78)) AR (ESTEEBEOET).
ZHB TR
Yakugaku Zasshi. Journal of Pharmacy.89,899,196%
CGREAF DD LD50 B GORBSEER ).
REER D BIRARE.
HWEREN B biked: (- Mgl §
58 - #IF : 9530 mg/kg
BHERE : (F78h) EEAR,
({78)) [HR(ZHEEEDET).

Z RO
Yakugaku Zasshi. Journal of Pharmacy.89,899,1965
§ Paeoniflorin; 6'-0-Benzoyl
[{tZ4 - Bl4]Benzoylpaeoniflorin HO CHZOOC‘Q
[CAS No.]38642-49-8
[{b&43588] 7)</ F (Pinane monoterpenoids) HO O
(HEER] HsC,
HO © 0O
0

[5F ] CaHO: Q

COOH
(43 F8]584.576 OOHC ~ OH

[ER] Paconia suffruticosa
UV: [neutrall A n. 230 (24000); 267 (sh) (1510); 274 (1820); 281 (1480) (EtOH) (Derep}
SCHR
Murakami, N. et al., Chem. Pharm. Bull., 1996, 44, 1279, (Oxybenzoylpaeoniflorin)
Nicolaou, K.C. et al Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (FLE, &)

§ Paeoniflorin; 6'- (4-Hydroxybenzoyl)

b4 - 914 ] Mudanpioside C. Oxybenzoylpaeoniflorin HQ CHzoOC_Q_OH
[CAS No.1172760-03-1

U &Y 8l 720X/ +{ R (Pinane monoterpenoids) HO O

(#2ER] H3C,

£ﬁ%i] CawHx:On HO O O

[ 7R1600.575

(B Paeonia suffruticosa, Paeonia lactifolia O

(HERR] 5 @*000'*20 OH

{RAAIMp 145-150C
[ehEARE]: [ads —24.9 (c, 0.1 in MeOH)
UV: [neutral]l A n. 227 (log € 4.1); 260 (og & 4) UBIRICEIT HMEIT/aLY)

Murakami, N. et al., Chem. Pharm. Bull., 1996, 44, 1279, (Oxybcnzoylpaeomflonn)
Nicolaou, K.C. et al Classics in Total Synthesis, Targets, Strategies, Methods, VCH,1996,633, (FX &, & pRi%E)
Lin, H.-C. et al., Phytochemistry, 1996, 41, 237, {Mudanpiosides)
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§ Paeoniflorin; 6'- (4-Hydroxybenzoyl)
[{£¥4% - B4 ) Mudanpioside C. Oxybenzoylpaeoniflorin HQ CHQOOCQ_OH
[CAS No.1172760-03-1

e8] 7))L X/ A I (Pinane monoterpenoids) HO 0

(=) HaC o
[ﬁ?ﬁ] CuHx0n HO O

[5>F B&] 600.575 s
Eiﬁ%;’;gnm suffruticosa, Paeonia lactifolia @-COOHzC oH

(A= Mp 145-150 C

[befEeBE]: [ ale —24.9 (¢, 0.1 in MeOH)

UV: [neutral] A e 227 (log & 4.1); 260 (log € 4) (BEITET 23BEi27210)
Murakami, N. et al., Chem. Pharm. Bull., 1996, 44, 1279, {Oxybenzoylpaconiflorin)

Nicolaou, K.C. et al., Classics in Total Synthesis, Targets, Strategics, Methods, VCH,1996,633, (R&, &%)
Lin, H.-C. et al,, Phytochemistry, 1996, 41, 237, (Mudanpiosides)

§ Paeoniflorin; 6'- (4-Methoxybenzoy!)
({4 - $)45] Mudanpioside A HO CHQOOC"@—OCH\?
[CAS No.1172705-22-5
[{E&453 8] 5 )L~/ 1 K (Pinane monoterpenoids) HO 0
[Ha55] HaC
R FR] CaHuO HO © O
[ FE]614.602
[3:15] Paconia suffruticosa - o
(1K) 45 @—COOHzC OH

(R =IMp 115-121 C
UEEREAE]: [alo -6.9 (c, 0.06 in McOH)

-
Nicolaou, K.C. et al., Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (FX&, &%
i£)
Lin, H.-C. et al,, Phytochemistry, 1996, 41, 237, (Mudanpiosides) OH
§ Paeoniflorin; 6'-0- (3,4,5-Trihydroxybenzoyl) HG CH00C OH
(L% - 54 Galloylpaconiflorin
[CAS No.]122965-41-7 HO o OH
L&MW 5L/ 1 K (Pinane monolerpenoids) HaC

, HO © 0
(#5120
(5373 CeHu0:s 0
(73 ¥ 8] 632.574
OH

{ZIR] Paconia suffruticosa COOH,C
(2D fLD T — ] Substituted in the glycosyl residue

— - s
Nicolaou, K.C. et al., Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (X2, &85
%) _

§ Paeoniflorin; 8-0-Debenzoyl, 6'-0-benzoyi
[E=#£4% « 34 Mudanpioside 1 HQ CHZOOC—Q

[CAS No.1231280-72-1

HE&EWZBI T N/ 4 K (Pinane monoterpenoids) ~ HO O

(#E ) HaC
[ﬁ?‘ﬁ] CuH=0,), HO 0 0
(5 F&]480.468

[BE] Paconia suffruticosa

[HERT 8 5 7 HOH,C OH
(RS IMp 123-125°C

(HREEARE): [a]e 9.2 (¢, 0.38 in MeOH)
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[{b%4 - B4 ] Mudanpioside H
[CAS No.]231280-71-0 ' _ HO@COOHZC OH
t&#sE] 7)</ 1 B (Pinane monoterpenoids)

(g o 0 OH
(5 F ] CuH0n

[ FR1616.574 = 4 ©oH

[ IR ] Paeonia suffruticosa HO—OCOOH;;C

MR R

(B & IMp 159-161 T

(HerEXEE]:Talo —10.5 (c. 0.23 in MeOH)

UV: [peutral]l A ns 258 (log € 4.5) (MeOH)

R - 7
Nicolaou, K.C. et al., Classics in Tota] Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (RE, &Rk
Lin, H.-C. et al., Phytochemistry, 1996, 41, 237, (Mudanpiosidcs)

§ Paeoniflorin; 4''-Hydroxy, 6'-(4-methoxybenzoyl)

(b4 - B4 ]Mudanpioside B HacO‘Q—COOHZC OH
[CAS No.1172705-23-6 HO o
({b&#2¥8] 7 )LX /1 K (Pinane monoterpenoids) o OH
[#85E5L] :

[ F 3] CuHaOn 260 O
(43T 8] 630.601 HO—@'COOHzC CH,

[E 5] Paeonia suffruticosa

(MR ] 78

(A ]Mp 140-144 TC
[EemEYeE]: [ale —12.1 {c, 0.06 in MecOH)

SCHER
Nicolaou, K.C. et al., Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (Fk&, & iki%)
Lin, H.-C. et al., Phytochemistry, 1996, 41, 237, (Mudanpiosides)
HO
§ Paeoniflorin; 4"-Hydroxy, 6'-(3,4,5-trihydroxybenzoy)) /
[{k2¢4 - B4 ] Galloyloxypaeoniflorin HO COoRG oH
HO

[CAS No.]145898-93.7 HO 0 OH
et ¥ > = > {t.&Y (Simple gallate ester tannins), O@\
7 JX /-1 F (Pinane monoterpenoids) -0 o oA
) Ho—Q—COOch CHy
[ F2] CuH=0u
{9 FE]1648573
[ B Paeonia suffruticosa
(K=
[feiErE]:(alo ~27.3 (E1OH)
SCHE--- -
Aimi, N. et al., Tetrahedron, 1969, 25, 1825, (5H#E)
Nicolaou, K.C. et al., Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (5{&, S RiE)

§ Paeoniflorin; 4'"'-Methoxy

[{b=4 - B4 ] Mudanpioside D

[CAS No.1172705-24-7

He&tr ] 7)1 <X /1 F (Pinane monoterpenoids)
[#5g5]

[4F 5] CuHuO0: HOH,C  OH
(77 8]510.494 HO
[ER] Paeonia suffruticosa o
(MR S &L

(Rd=]Mp 122-127 C A0 0
[HEBEAEED: [@o -15.2 (c. 0.1 in MeOH) HaCOQCOOHZC CH;
(£ D7 — % 1Conts. 4-methoxybenzoyl residue

OH
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53 FR] CuHv O
(53 TB1648.573
(B R] Paconia suffruticosa
(R %
[HeiEXE]: [ ¢]s -27.3 (BtOH)
- - X #k
Aimi, N. et al., Tetrahedron, 1969, 25, 1825, (%)
Nicolaou, K.C. et al,, Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (Fi&, 8
)

§ Paeoniflorin; 4'-Methoxy

[{E=% - B4 ) Mudanpioside D

[CAS No.]172705-24-7

UEEWSFEE] 5L X/ 1 K (Pinane monoterpenoids)

(i) :

Eﬁ%i\:] CuHs0i: HOHgC OH
(73 F8]510.494 HO

(B R Paeonia suffruticosa 0 0 OH
[ ] fE &
[Bt=]Mp 122-127C 26> o OH
[HBEEE]: [ alo -152 (¢, 0.1 in MeOH) HSCO‘Q—COOHzC CHy

[ DAlD T — % ] Conts. 4-methoxybenzoyl residue

- ——- | S ——-

Nicolaou, K.C. et al., Classics in Total Synthesis, Targets, Strategies, Methods, VCH, 1996, 633, (FRE, &5
%)

Lin, H.-C. et al,, Phytochemistry, 1996, 41, 237, (Mudanpiosides)

§ Paeoniflorin; 3""-Methoxy, 4''-hydroxy HOH,C OH
(b5 - 314 ] Mudanpioside E

[CAS No.]172705-25-8 HQ 0 OH
UEEWMHE]I T/ 1 K (Pinane monoterpencids) 1y~ 0

Fl%iﬁit} ? ) < d oH

73 F31] CuHwO0,s

(4 F8)526.493 HO COOH,C ChHs

(5] Paeonia suffruticosa

(3R] &5 b

(A =21Mp 134-140 C

[HBEXE] (2l ~19.8 (, 0.1 in MeOH)

- - - iy .-
Lin, H.-C. et al., Phytochemistry, 1996, 41, 237, (Mudanpiosides)

§ Paeoniisothujone
[CAS No.]158204-37-6
(L& 48] 5L X / 1 K (Thujane monoterpenoids)

[H3552) CH,
{5 F 2] CoH L0: O~
[53F81182.219 S_D=0
(B Paconia suffruticosa HOY. ¢
(HERTEER D R CH,

(BLBEFRE]: [ @b -15.1 (MeOH)
_________________________________________________________________ R e

§ Paeonisnffrone

[CAS No.]149420-73-5

HE B4 48] 7L X 7 1 F (Pinane monoterpenoids)
(Has=]
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§ Suffruticosol A : : HO

[CAS No.]220936-82-3 HO
&5y ) BIRI7 &K (Stilbene  polymers)
(] "o 0

(727 2] CeHiOo

[5FE1680.709

(A9 Ampelopsin C {251
[E &) Paconia suffruticosa DT
(MR EE R

UV: [neutral]l A nx 226 (log € 4.12); 283 (log & 3.43) (EtOH)
................................. Sk -

Sarker, S.D. et al., Tetrahedron, 1999, 55, 513-524, (4rBE, UV, H-NMR, C13-NMR)
Tanaka, T. et al., Phytochemistry, 2000, 54, 63-69, (Vaticanol A)

§ Suffruticosel A; 7-Epimer

[{bZ4 - B4 ]Suffruticosol B

[CAS No.]220936-87-8

b&% o8] B85 %5 & K (Stilbene polymers)

(#E]

(53 F 3] CaHnO-

[ FH]1680.709

(B8] Paeonia suffruticosa DFET

(R EEE

UV: [neutral]l 2 226 (log € 4.1); 283 (log € 3.46) (EtOH)

------------------------------------------ 3R
Sarker, S.D. et al., Tetrahedron, 1999, 55, 513-524, (ﬁ'gﬁ, UV, H-NMR, C13-NMR)
Tanaka, T. et al., Phytochemistry, 2000, 54, 63-69, (Vaticanol A)

§ Suffruticosel C

{CAS No.1220936-94-7

L&) BB &1 (Stilbene polymers)
(HaE ]

(5 F 3] CoH=0»

(5 F2]680.709

[ZR] Paeonia suffruticosa DET

(ER] EE R

UV: [neutral] A n. 226 (log £ 4.08); 283 (log & 3.42) (EtOH)
- Rk -

Sarker, $.D. et al., Tétrahedron, 1999, 55, 513-524, (7B, UV, H-NMR, C13-NMR)

§ 2',3',4'-Trihydroxyacetophenone; 4'-Me ether
L% « 34123 -Dihydroxy-4'-methoxyacetophenone. 3'-Hydroxypaeonol OH

[CAS No.}708-53.2 HsCO OH
bS53 48] BB 55 & i (Simple aryl ketones)
[#Et]

[ F ] CGHwO.
(> F&)182.176
LE ] Paconia broteroi & Paconia suffruticosa 048
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(73 F 3] CaHx0s

[ FE&]680.709

[# ] Paeonia suffruticosa DFEF

Rl mER

UV: [neutrall A n. 226 {log € 4.08); 283 (log £ 3.42) (E1OH)
e e Y ik e
Sarker, S.D. et al., Tetrahedron, 1999, 55, 513-524, (53B§, UV, H-NMR, C13-NMR)

§ 2',3'4'-Trihydroxyacetophenone; 4'-Me ether

HE“#4 - 514123 Dihydroxy-4-methoxyacetophenone. 3-Hydroxypaeonol OH

[CAS No.]708-53-2 HsCO OH
&5 58] BB E K (Simple aryl ketones)

(EER] COCH;

[ﬁ?it] CUH]"O%

[T 81182176

(B IR] Paconia broteroi & Paeonia suffruticosa DR
MERIFAVWEROTY ZARS (BOH)

(B IMp 134 °C

e Rk -

Berry, R.C. et al., Aust. J. Chem., 1977, 30, 1827-1835, (& 8kiE, 4'-Me ether)

Lin, H.-C. et al,, Planta Med., 1999, 65, 595-599, (%Bf, 4'-Me ether)

§ 2',4',5"-Trihydroxyacetophenone; 4'-Me ether

b4 - Bl4]2,5-Dihydroxy-4'-methoxyacetophenone H,CO OH
[CAS No.]22089-12-9 :@
E&# 5 40] B8R %5 & % (Simple aryl ketones) HO

R

(5] CH.O.

(7 FE1182.176

(&R Paeonia suffruticosa DR
(A& ] MR SR SR =

MR #R (H0)

(A= ]Mp 164-165 T

Lin, H.-C. et al., Planta Med., 1999, 65, 595-599, (7}BE. 4'-Me ether)

COCH;

§ 34,5-Trihydroxybenzoic acid; 3-0- [ 8 -D-Apiofuranosyl- (1 = 6)- 8 -D-glucopyranoside]

(b4 - 3441 Mudanoside B COOH OH
(L& 452 %5) BB % & 1% (Simple benzoic acids and esters) HO OH
(#5iE ]

3R] O

[73 78] 464.379

[ 5] Paeonia suffruticosa
(HE4R] H BV 4 &L (MeOH i)
(RS Mp 305-307 C THriiE
(EeBERE]: [alo -66.2 (c. 0.1 in EIOH) HOH,C OH
UV: [neutral] X .. 218 (og & 4.36); 275 (log £ 3.93) {(E1OH)
_________________________________________________________________ e
Lin, H.-C. et al.. ). Nat. Prod., 1998, 61, 343-346, {Mudanoside B)

HO 0" 0
OH 0.0

OH
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(R CAS No.]110341-59-0, 10341-63-6

&5y 81 PA1650, IENG K54 (Saturated unbranched aldehydes and ketones) -

[#%:& ] H:CCH:.COCH;

(4 FRICHO

(3 F8]72.107

[EE] kOS5 538: 33 Nicotiana tabacum), 1R 7T AV (Humulus lupulus), 7 0 —/N— (Trifolium
repens), ¥, b< b, B EMEFOMOBTELERELTS, BENRO 2.7 7 J IV EEERIETORKR
LTRiEEND

[ F33%&] Industrial solvent, particularly for coating systems, used in the manuf. of resins, lubricating oil refining and
extraction of fats and oils. Reagent for sepn. of amines by glc. Used for extraction separation of Au. Forms a
condensation polymer with formaldehyde. F¥}F# '

(HEAR] Wk

(R BERFp-8597T

[#&]Bp 79.6 C

(A —FKERMT S

[ ]d™ 0.805

(ZOMDF— 410" 1.3814. K ERM L ABHKIT—EOBRERY, #H5:Bp 734 T, contg. 11.3% H20

(2 HHEIFRKLDPT L, BARE.1C. BRIZR ST, Ei, B, MERERIRTS. RAIZI-
THREOHRHZERIZIENMOETNELZEUS, 50 X EIER LD (Z v b, &0 2737 mgke. HITRED
. OES: long-term 200 ppm; short-term 300 ppm (sk, revised)

(R FEMT— ¥ %5 (RTECS) B % 5] EL6475000

(B 7E7C) Aldrich:44346-8; Fluka:4385; Sigma:B0782; Supelco:R43-4105

Opdyke, D.L.J., Food Cosmet. Toxicol., 1977, 15, 627, {L- E 2 —, #t$)
Kirk-Othmer Encycl. Chem. Technol., 3rd edn., Wiley, 1978, 13, 903, (L a—)
Ullmann's Encycl. Tnd. Chem., 5th Ed., VCH, Weinheim, 1985, A4, 475, (L E 2—)
+*+RTECS ({LFEMEBIET —F) ***
EREEBME : BRIFEEME. FEEEWE. £~ RRBE.
oo RIS T — e
oo 7 AR DRIBICBE T DT — & 4ne
GREAIEY RRURIHGUR.
TR B AR RS R OB
wEE T o tEER-T Y.
58 - WM : 13780 ug/24 Bl
RIGOEE PERE
210 S0k
American Industrial Hygiene Association Journal. (ATHA, 475 Wolf Ledges Pkwy., Akron, OH 44311)23,95,1962
wor R EMICET ST — I
KRBAHE) BHENTOHRIERSE (TCLO) (CHT 2HE.
R B 7 8 D RA
wREY i
58 - W ;100 ppm/5 » BT S
HUEE D (EAAR SRR (ME)MR, TOMBRETNEERZL
(HEAGERREE) (RE) RER.
(B, 350, E /- K)o {lnZEqt.
288 30
Journal of Industrial Hygiene and Toxicology. (Cambridge, MA) 25.282,1943
KIRBRFEY BHASNTHWIRERERICET 55
R R R RS D IRERNERS.
HREREND o wE-ELEY
REE - M ;2 gm/kg
HEREE () TohaoZit.
(5. 57 LAF—] FOUOMEHE ((RIEME): CAELA, TLILF—HER,
1 ¥ 475
(k%) (R (PR JwEZ23VIEE.
S8 3k '
Food and Cosmetics Toxicelogy. (Londen, UK) 5,627,1977
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KINDIERE @ m
2R
American Industrial Hygiene Association Journal. (AIHA, 475 Wolf Ledges Pkwy., Akron, OH 44311)
23,95,1962
BT ICT AT — s
CEBFED BHEN TS RESM (TCLO) BT S,
IREREE CRA.
HEREN kR
RER - #1/ : 100 ppm/s » Hiz s
HUEE P EMS O REE) (e 9e, TOMBETEESAL
URTEHR &R (05 ”E I,
Uit F 38, 3 7 10T R) 2 i v Lo,
2B
Journal of Industrial Hygiene and Toxicology. (Cambridge, MA) 25,282,1943
EBHE BASINTHWIBRERERICHET 2%
MR RE : REARS.
B ST WE-ELE Y b,
5 - MR 2 gm/kg
BEEE (FR) Totozi.
(RIZET LILF ) £ OMhDHIRE (e asit) - CAELA, PLLF—#a%,
1 {74555
() 3 (PR 1k EaTlsHs.
- BE SR
Food and Cosmetics Toxicolegy. (London, UK) 5,627,1977
HEFRIZBE T BT — s
KHBAE BHEINTHLDZRERM (TCLO) ZEY 5.

BB DA
B E4 S oWE- T -,
®E : 3000 ppm/7 B8

BEHESR SRR - M 615 H R (5Thgig)
HHEE P ERE) (BEOREREIBEHLEE B EE2S)
(£58) [REOREREIWFREMS.
(ER) (BEORERZEHEME.
2B SR
Toxicology and Applied Pharmacology. (Academic Press, Inc, 1 E. First St, Duluth, MN 55802)
28,452,1974
R RBIEIIET ST — e
GRS D) MR @k Mk B O0F 43

RER R : BB Saccharomyces cerevisiae
RE58 - IR 1 33800 ppm
2 HESCHR

Mutation Research. (Elsevier Science Pub. B.V., POB 211, 1000 AE Amslerdam, Netherlands) 149.339,1985

§ 2-Buty)-1-octanol

Eft’%‘% . E'J%]S-Hydroxymethylundecane CH,0H
CAS No.}3913-02-8 HaC

[P CAS No.]135467-05-1 | /V\/O/
(L& 4753 5] B 5 21 £ 9 (Branched aliphatic aleohols) HaC

(i8i&=t)

Eﬁ%ﬂ] CuHxO

(73 FH#]186.337

[EF] Changium smyrnioides, Humulus lupulus, Lonicera japonica, Portulacy oleracea

[B55])Bp: 131-133 T

UREE]d"™, 0.84

UB#H3] 0" 1.4435

[RFETT] Aldrich:46446.5



CHs
[#i&t)] HsC

(5 FR]ICsHn

[4F81200.323 O CHy
[ F  Juniperus rigida, Humulus lupulus ‘ HaC

R A -
................................ .y
Naya, Y. et al,, Bull. Chem. Soc. Jpn.,, 1969, 42, 2088
Adachi, K. et al., Bull. Chem. Soc. Jpn., 1983, 56, 651, (& fki%)
Bowden, BF. et al., Aust. J. Chem., 1986, 39, 103, (F&{k)

Na 8, K. et al,, J.C.S. Perkin 1, 1994, 3277; 1995, 3111, (%2 5k)

§ a-.Camphorene

[{t % % - 30 % ] 4-( 5-Methyl-1-methylene-4-hexenyl) -1-( 4-methyl-3-pentenyl) cyclohexene{ CAS % ) .
Paracamphorene. p-Camphorene. Dimyrcene

[CAS No.]532-87-6

L&) 7%/ 1 B (Miscellaneous monocyclic diterpenoids)
(s3]

L7 F 3R] CaHs:

(43T 8272473

HiC._.C
|
/
CHs
(HEENA IV, Humulus lupulus DA TV, E72, Nothopanax CHz  simpl
CH,
—
CHs
|
HsC™ C

Ha
HeC

ex, Dacrydium biforme, Cymbopogon citratus, T Dflll
(R A1)
[%}f—i] Bpn.ns 110 T

Lammens, H. et al., Bull. Soc. Chim. Belg., 1968, 77, 497, (5B

§ 7 -Camphorene

{4 - B4l m -Camphorene. Metacamphorene H.C
[CAS No.]20016-73-3 3
ME&a®sE 7L< /1 B (Miscellaneous monocyclic diterpenoids)

(K]

[4F ] CaH

[53F8])272473

[EF] Humulus lupulus 71 )

(&R 41

(3] Bpas 176-178 C

Hs

ik
Lammens, H. et al., Bull, Soc. Chim. Belg., 1968, 77, 497

§ a-Corocalene
(% 4% - % £ ]1,2-Dihydro-3,8-dimethyl-5-C1-methylethyD naphthalene.
1,2-Dihydro-3-isopropyl-3,8-dimethylnaphthalene CH

3

[CAS No.]20129-39-9
[Z Db CAS No.}38599-17-6
&4l 7L / -+ F (Cadinane sesquiterpenoids)
HsC
HsC™ “CHy

K3
[ FRIC:Hw
(981200323
[(BER] &y 7oA I (Humulus lupulus)
R A1)
- - g S -
Naya, Y. et al., Bull. Chem. Soc. Jpn., 1969, 42, 2088
Ngo, K.-S. et al.,, J. Chem. Res., Synop., 1998, 80-81, (& ik, H-NMR, C13-NMR)

§ 4,8-Decadiencic acid; Me ester



Lammens, H. et al., Bull. Soc. Chim. Belg., 1968, 77, 497

§ @-Corocalene
[fe%# % « 3 & ]1,2-Dihydro-3,8-dimethyl-5-( l1-methylethyl) naphthalene.
1,2-Dihydro-5-isopropyl-3,8-dimethyInaphthalene
{CAS No0.]20129-39-9

(£ DALD CAS No.]38599-17-6
[ &#5388] 5 )L~ / 1 K (Cadinane sesquiterpenoids) ,O
HyC

(HEER]

[%?‘it:i C]SHIﬂ

[5F-8]200.323 HaC™ "CH;

(BR) T TH A1) (Humulus lupulus)

(HERIA1

— _— ~ #f -
Naya, Y. et al,, Bull. Chem. Soc. Ipn., 1969, 42, 2088

Ngo, K.-S. et al,, J. Chem. Res., Synop., 1998, 80-81, (& %, H-NMR, C13-NMR)

§ 4,8-Decadienoic acid; Me ester
[CAS No.]11191-03-3
(b &5 58] IE 1 #1249 (Unbranched alkenic methyl esters)

35 Ch,
(571 CuHw0: | OCH,
[ FE]182.262

_________ g -
Buttery, R.G. et al., Chem. Ind. (London), 1963, 1981, (5##, IR, H-NMR)
Buttery, R.G. et al,, J. Chromatogr., 1965, 18, 399, (chromatog)
Goliaszewski, A. et al., Tetrahedron, 1985, 41, 5779, (& ARi%, H-NMR, Mass)

§ 4-Deoxyadhumulone
(b5 % - BI4]1-[2,4,6-Trihydroxy-3,5-bis (3-methyl-2-butenyl) phenyl] -2-methyl-1-butanone (CAS %)
[CAS No.J4374-92-9 CH, OH ©O
(k&3 8] 7L~/ 1 K (Hop meroterpenoids) CH
(g HiC™ g
{ﬁ‘?ft] CuHuOy HO OH CH3
(73T 8] 346.466
(LR OHM S S 38 &y 7 Humulus lupulus) [
(R3] & Bk Ak 53 HaC” “CH;,
K]+

------ b -
Huebner, H. et al., Hoppe Seyler's Z. Physiol. Chem., 1961, 325, 224, (43Bf)
Collins, E. et al., I.C.S. Perkin 1, 1973, 419; 2013, (&K

§ 4-Deoxycohumulone

[ME#4 - 5 4]2,4-Bis (3-methyl-2-butenyD) -6-( 2-methyl-1-oxopropyl)
-1,3,5-cyclohexanetrione (CAS 44}, 2',4'.6"-Trihydroxy-2-methyl-3',5'-bis CHs OH O

( 3-methyl-2-butenyl) propiophenone( IR CAS & ) . 3,5-Bis p,cX Chy
(3-methyl-2-butenyl) phlorisobutyrophenone CH,
[CAS No.]5880-42-2 HO OH

[BIZE CAS No.]24945.89.9

UbE DRI BRI &k (Simple ary] ketones). !

7 VX /1 B {Hop meroterpenoids)
(#3570 e o



[{t%¥ % - §14]3-Methyl-1-[2.4,6-trihydroxy-3,5-bis (3-methyl-2-butenyl) phenyl] -1-butanone (CAS #). 3,5-Bis
(3-methyl-2-butenyD) phlorisovalerophenone CHy © OH O CH,

[CAS No.]4374-93-0 S

(e &5 4] BB IS & (Simple aryl ketones), H3C CHs

F bR J A R (Hop meroterpenoids)

5 R] HO oH

[ F3] CaHxO:

(5T B51346.466 |

(—#EHEE I Flavone HsC~ "CHy

(BEF] kD REWD S 3BE: & v 7 (Humulus lupulus)
(PR #E & (petroD

(ArmIMp 83°C

---------------------------------- CHR
Riedl, W. et al., Angew. Chem., 1958, 70, 343, (7 BE, &%)

Hiibner, H. et al., Hoppe Seyler's Z. Physiol. Chem., 1961, 325, 224, (7B
Cann, M.R. et al., Chem. Ind. (London), 1982, 779, (H-NMR)

Zuurbier, K.W.M. et al., Phytochemistry, 1995, 38, 77, (£&#R)

§ Dimethy) trisulfide (CAS £)

[{E%4 - 3% ] Methyl trisulfide (I8 CAS 44). 2,3,4-Trithiapentane
[CAS No.]3658-80-8

(k&4 48] e ik AL & 4 (Disulfides, trisulfides)

(#5857 Me-5-5-S-Me

(2 FRIC:H.Ss

[T ®|]126.267

(BB Ry 7 (Humulus lupulus) D¥&H, =227 (Allium sativum), Allium cepa, Allium ursinum, Found in
overcooked Brassica vegetables

(i3] An alarm pheromone in some ants

[# =] Bpxn 70-71 C

(BR7E7C] Aldrich:W32750-6

- ER
Armitage, D.A. et al., J.C.S.(C), 1971, 2840-2842, (&, H-NMR, H A7 O7T k)
Peppard, T.L. et al., Phytochemistry, 1977, 16, 2020-2021, (5B, Mass, H A7 0 < k)
Snyder, LP. et al., Tet, Lett,, 1978, 197-200, {conformn)
Dauphin, G. et al., Org. Magn. Reson., 1979, 12, 557-560, {C13-NMR)
Whitfield, F.B. et al., Chem. Ind. (London), 1981, 692-693, (758§
Kubec, R. et al., J. Agric. Food Chem., 1998, 46, 4334-4340, (formn)

§ 3'-(3,7-Dimethyl-2,6-octadienyl) -2',4,4',6'-tetrahydroxychalcone; (E,E)-form
b4 - BI4]13-Geranyl-2',4,4',6'-tetrahydroxychalcone

[CAS No.]189299-03-4

[b&¥3¥E] 7 Z 4 /- F (Chalcone flavonoids;

4 X O-BHE)

{HE]

(7 F3X] CsHzOs H3C = = O l
(53§ 8]408.493
(BT F v 7 (Humulus lupulus) HO OH O
[HEERT B DR oH
UV: [neutrall A i 310 (sh); 367 (MeOH)

e r—aaa 74| N
Stevens, L.F. et al,, Phytochemistry, 1997, 44, 1575, (5B, H-NMR, C13-NMR, Mass)

§ 2-Dodecanone
[CAS No.16175-49-1
HEE 28] IS (L & 45 (Saturated unbranched aldehydes and ketones)
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[(#E=)

CHg CHy OH O
[ F 3] CosHzO: HsC x x I
(5T B1408.493
(BIR] R v 7 Humubus lupulus) HO OH O
[ERIBEOHX

UV: [neutral] A w310 (sh); 367 (McOH)
X Wk
Stevens, IF. et al., Phytochemistry, 1997, 44, 1575, (518, H-NMR, C13-NMR, Mass)

§ 2-Dodecanone

[CAS No.]6175-49-1

UE& 5> 5] 61 151K & 4 (Saturated unbranched aldehydes and ketones)

(#:E ] H.C (CH.) .COCH;

(s FR]CuH.0

(5 FH&1184.321

BRI~ N—FF1 0, BAAMERES, b A A I, Cannabis sativa 1 ). =5y TEALN
(Humulus lupulus) , Schisandra nigra D741 )l

(H#1In A ER)

(Ah=IMp 21 T

[1#;‘.5‘5\] Bpma 177-178 DC Bp.w_s 101 oC
[ E]In™s 1.434

[BR FE7C] Rare Chemicals Library:555938-5; Other:PB D5607

________ ik -

Hokanson, E.C. et al., J.O.C., 1985, 50, 462, (& HR¥E, H-NMR)

McDowell, P.G. et al., Phytochemistry, 1988, 27, 2519, (5}Ef)

§ 3,7(11) -Eudesmadiene

HE¥4% - 343,711 -Selinadiene CH,

[CAS No.]6813-21-4

UEEME) 7L</ 1 K (Simple eudesmane sesquiterpenoids)

[#E =) m -CHs
[ﬁ?ﬁ] CI5H24

[ F81204.355 e CHo
CER] & 7 (Humulus lupulus) O ¥

HERIA 1 0

............................. 7R
Buttery, R.G. et al., Chem. Ind. (London), 1966, 1225, (4+&E, #:&HE)

CH
§ 3,11-Eudesmadiene; (5 @,7 8,10 8)-form ?
{E#4 - 841 @ -Selinene. @ -Endesmene HoC CH
HEEHDEE] 5L/ 1 F (Simple eudesmane sesquiterpenoids) 8
(HE=R]
[ﬁ?ﬁ] CisHu Hac
(4781 204.355
(BEEIZoUAA L, TOMB LTI, $IAIE, Cannabis sativa, Humulus lupulus, Anthocephalus
cadamba (earlier isolates not separated from £ -selinene). & {1 Z/\T ) ™7 fn 5H@B5N75
(BRI A 1 1)
(#=]Bp 268-272 C
[HBEXEET:[alo™ -14.5 (c, 1 in CHCL)

Kiein, E. et al., Tet. Lett,, 1970, 279, (538&)

Maurer, B. et al., Helv. Chim. Acta, 1977, 60, 2177, (%Bf, H-NMR, IR)
Anderson, N.H. et al.. Phytochemistry, 1977, 16. 1731, (5 EE)

Baker, R. et al., Tet. Lett.. 1978, 4073, (43

Naya, Y. et al., Tel. Lett., 1982, 23, 3047, (58
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§ 4(15),11-Eudesmadiene; (5 «,7 8,10 8)-form

[{t24% - Bi4] B -Selinene. Cyperene II

[CAS No.]17066-67-0

eatmaE] LR/ 1 R (Simple eudesmane sesquiterpenoids)

(0]

(5 F2] CuH HaC 2 CHz
(4 F&]1204.355

(ZFEIOU A1 I, F/2, Cyperus rotundus, Humulus lupulus

(R A1 H,C

(#2]Bpe 121-122°C CH,
(beE ][ alo +61

- - S
Itokawa, H. et al., Chem. Pharm. Bull,, 1987, 35, 2860, (8 -Sclinene, H-NMR, C13-NMR)

§ 4-Heptenoic acid (CAS %)

(k%4 - B4 ]Hex-3-cne-1-carboxylic acid

[CAS No.135194-37-7

[BIEE CAS No.]80639-52-7

L&t 5r3a] s lh k{2 &4 (Unbranched alkenic carboxylic acids and lactones)
(#3558 ] H:CCH.CH=CHCH.CH:COOH

(5330 CGHRO:

(4 F&I128.171
(B Humulus hiputus DA A WD AFNLZATIINELTHHE

SRR

Buttery, R.G. et al.,, CA, 1965, 62, 1050, (7B

§ 2-Hexadecanone
[{e%4 - B4 ] Methyl tetradecyl ketone
[CAS No.]18787-63-8
(b &% 5348 Nl 1% L &4 (Saturated unbranched aldehydes and ketones)
[#:ER]H.C (CH2) »COCHs
[ FR]CsH0
(4 FE]240.428
[REROES N S 578 R v 7F A N Humudus lupulus)
HER]EE&R
(A= IMp 43-435C
[# & ]Bpw 130-131 C
b E#EE T — 7 2% (RTECS) BH#F 5] MM0300000
(B 58 71 Aldrich:37418-0; Fluka:69250
' K

Aldrich Library of 13C and 1H FT NMR Spectra, 1992, 1, 642C, (NMR)
Jahnsen, V.J., Nature {London), 1962, 196, 474, (5BE)
*+xRTECS ({LEMBEHET —F) *»+

EHEEBME R
e REREEICHET T — 5
s BPEBEICRAT ST — T
GRBRFIERD) LDS0 B S0%EFEBEAE).
BRAE K CHERL.
HEET DT ol TR,
RE58 - HMH 1750 mg/ke
BUERE C BIEBLSHICEEREICET 2 WG,
2 SCHK '
Journal of Medicinal Chemistry. (American Chemical Soc., Distribution Office Dept. 223, POB POB 57136, West
End Stn., Washington, DC 20037) 19,219,1976

§ 2.Hexanone (CAS &)
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