***RTECS ({LFME BT —F) *»~
EREENY P EEA,
R EEEEICET BT e
o BMBEICET AT — s
CGRER A D> LD50 8 (S0%BFERiAE) .
R AR CHREARL.
#HEREN Y o WE- IR,
=58 - HF 1750 mg/kg
BHEEE CBERUMAMCEBNEERICET ARG,
ZH8 HR
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 £)
[{E%4 - 54 ]Butyl methyl ketone. Methyl butyl ketone
[CAS No.]591-78-6
(& #7351 el 1L &% (Saturated unbranched aldehydes and ketones)
[4#3& 3] H:C (CH») \COCH,
[3FR]ICH:0
(7T #]100.16
(BRI Y 7A 1N (Humulus  lupulus), 15 - (Solanum  wberosum), 7 A V) H5 B A T (4rackis
hypogaca)
[T HAE
(#slBp 127C
[#BEd 0.83
(B8 - FIEI TR, BXBE23C, BARAERE423C. BEEE AT S, BHEOREIZFNO
HEEICRRET S, RURHICEREBONENS. 50 %HER LD (5 kb, #&0O) 259 mg/kg.
OES: long-term 5 ppm {Sk)
MeFWHBEE T — ¥ #£% (RTECS) T B B MP1400000
(8 FE7T] Aldrich:10300-4; Fluka:20270; Supelco:R43-4110
3 HR
Martindale, The Extra Pharmacopoeia, 30th edn., Pharmaceutical Press, 1993, 1104
Lewis, R.J.,, Sax's Dangerous Properties of Industrial Materials, 8th edn., Van Nostrand Reinhold, 1992,
HEV000
Luxon, §.G., Hazards in the Chemical Laboratory, 5th edn., Royal Society of Chemistry, 1992, 672

§ 2,6,9-Humulatriene

[{b¥% - 5146]2,6,6,9-Tetramethyl-1,4,8-cycloundecatriene. @ -Humulene. @ -Caryophyllene (obsol.) .
Humulene

[CAS No.]6753-98-6 CHs;
HEE# 8] 7L~/ 1 K (Humulane sesquiterpenoids), WE43500 HiC

(K15 3L)

(5FF]CisH

[ F8&]204.355

(——#% #4% B ) Farnesane numbering shown HyG CHs
(BREIRDOODEEOE < O vy 7 (Humulus Iupulus), 7 10— 7 (Syzygium aromaticum)

(HER] A1 )

[#=]Bpw 123 C

(B FE 0] Fluka:53675; Sigma:H5887

...................................... - W OB e ————
Karrer, W. et al.. Konstitution und Vorkommen der Organischen Pflanzenstoffe, 2nd edn., Birkhiuser Verlag,
Basel, 1972, no. 1929, (4£%)

Cradwick, M.E. et al,, ).C.S. Perkin 2, 1973, 404, {(conformn)

Peppard, T.L. et al., J.C.S. Perkin 1, 1980, 311, (%r&E)

§ 1-(d4-Hydroxyphenyl) -1-nonanone (CAS £)
({44 « 814 ] p-Hydroxvnonanophenone
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(18:E=)

HO HsCO 0§t
(53 73] CoHauOs O O CHy
(> FE]352386 = >
(ZFF y 7 (Humulus lupulus) 5 OH
IR RBOERE &

UV: [neutral]l 2 «u 371 (MeOH)

- 5 P
Stevens, LF. et al., Phytochemistry, 1997, 44, 1575-1585, (Dehydrocycloxanthohumol)

§ 2-Methyldodecane

[CAS No0.J1560-97-0

(&5 48] I5 15 % 1L &4 (Branched aliphatic hydrocarbons)
{438 ] H:C (CH2) «CH (CH):

[FR])CuHx

(5 FE]184.364

(5] Cicer arientinum, Eucalyptus rostrata, Humulus lupulus
[#<)Bp 229 C. Bpws 103 C

[EH#r % ]1a™ 1.4241

- K
Wollrab, V. et al., Coll, Czech. Chem. Comm., 1965, 30, 1670, (5788
Rembold, H. et al., J. Agric. Food Chem., 1989, 37, 659, (7B

§ 2-Methylheneicosane (CAS £5)

b4 - B4 ]1Isodocosane _

[t & 4505 IEWH i1k 4% (Branched aliphatic hydrocarbons)
[#:E ] H,C (CH.) »CH (CH.)

(43 3] CuHs
(4> F&)310.605
(BE1A L > 23 A ) (Citrus sinensis), T v 7 (Humulus lupulus)

SRR
Wollrab, V. et al., Coll. Czech. Chem. Comm., 1965, 30, 1670, (53Hf)
Hunter, G.L.K. et al., Phvtochemistry, 1966, 5, 807, (5B

§ 3-Methylheptacosane (CAS %)

[CAS N0.]14167-66-9

(BB CAS No.]155194-24-6 .

& th 8] iel %t &% (Branched aliphatic hydrocarbons)

[#i&R] H:C (CH:) =CH (CH:) CH:CH;

(73 F 2] CaHss

(23 F&]394.766

(B RO S 8 4 /33 Wicotiana  tabacum), T 7AW (Humulus  lupulus), F L 2ZFA1 I
(Citrus sinensis), RBD L

UEHT R ]n™s 1.4407

- e mmm————— i R -
Mold, ].D. et al., Biochemistry, 1963, 2, 605, (53 Hf)

Wollrab, V. et al., Coll. Czech. Chem. Comm., 1965, 30, 1670, (71&f)

Hunter, G.L.X. et al., Phytochemistry, 1966, 5, 807, (ﬁ%ﬁ)

§ 6-Methylheptanoic acid (CAS %)

b4 + B4 ] Isooctanoic acid. Isocaprylic acid

[CAS N0.J929-10-2

(& 45485 I8 05 5k & 49 (Branched aliphatic carboxylic acids)
EE R (H.Q).CH(CH ) .COOH

(73 +H]CHWO:
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(53 F ] CouHin

[ 78] 394.766 ‘

(HIRLA OB S 458 780 (Nicotiana tabacum) , i FH N Humulus lupulus), 71 2 231 )L
(Citrus sinensis), BR®D L&

(B E]n™s 1.4407

- X Bk - —
Mold, J.D. et al,, Biochemistry, 1963, 2, 605, (53Hk)

Wollrab, V. et al., Coll. Czech. Chem. Comm., 1965, 30, 1670, (5B

Hunter, G.L.K. et al., Phytochemistry, 1966, 5, 807, {5}B)

§ 6-Methylheptanoic acid (CAS &)
(k=4 - B4 ] Isooctanoic acid, Isocaprylic acid
[CAS No.1929-10-2
Ht& 453 58] Re i %1% &4 (Branched aliphatic carboxylic acids)
[#i&3] (H:C).CH (CH.) .COOH
(7 F] CH.0:
[ TRB)144.213
[£JFT0bt. by hydrol. of polymyxin antibiotics, RNy TA A I Humulus lupulus) D A F )L T2 Tl &
LTHEETS
(K] ek
(B=IMp 0T
[#52]1Bp 232 °C (220 C (434@) ) | Bpu 126-127 C
B - BIEIFLp. 132°C (o0), HARKIBIE 392 C
................................................ - N gk - -
Levene, P.A. et al., J. Biol, Chem., 1916, 27, 452
Wilkinson, S. et al., Nature (London), 1963, 200, 1008, (788

§ 2-Methylhexacosane (CAS 4%)

%48 - B4 Isoheptacosane

[CAS No.]1561-02-0

HE S5 300 IE 15 4k &% (Branched aliphatic hydrocarbons)

[#3& 3] H:C (CHY) =CH (CHS) ;

(7 F ] CrHee

(5 F&]380.739

[BRVROWEWHD S 58 K FE A I (Humulus lupulus) , 7 L 223 A VW (Citrus sinensis) , ROk
.3

(PRI #EE (Et0Ac)
(B ST Mp 49-50.5 C
. SRR e
Wollrab, V. et al., Coll. Czech. Chem, Comm., 1965, 30, 1670, (4EE)
Hunter, G.LK. et al,, Phytochemistry, 1966, 5, 807, (7+8E)
Tsuda, Y. et al,, Phytochemistry, 1981, 20, 505, (538, SRRiL)

§ 5-Methythexanoic acid; Me ester CHs
[CAS No.J2177-83-5
(L5975 48] ISR 1L &4 (Branched aliphatic methyl esters) HyCO CHj

(s k)

(7 FR]C:H.0;

{5 F8]144.213

[EELROEY5 5 58 K T AN Humulus lupulus)
KD w ik

[#=2)Bp 166-167.5 C

[#BE)d" 0.884

[(EDMDF— & 10, 14214
_________________________________________________________________ 3R e - -
Fenaroli's Handbook of Flavor Ingredients, 3rd edn., {ed. Burdock, G.A.), CRC Press, 1995, 2, 510
Encyclopedia of Food and Color Additives, (ed. Burdock, G.A.), CRC Press, 1997, 1776
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({e24 - 914 ] Isopentacosane

[CAS No.]1560-78-7

[{b&t 548 BeRh #e{L &% (Branched aliphatic hydrocarbons)

[#%ER] (H,O):CH (CH) nCHs

[53F ] CsHe

(5 F&]352.686

[£/E the cuticular hydrocarbons of the termite Reticulitermes flavipes, v 7 (Humulus lupulus), AV > (Citrus
sinensis) DA 1 I

[At=]Mp 56 C

TRk
Streibl, M. et al., Fette, Scifen, Anstrichm., 1968, 70, 543, (A7 0% })
Howard, R.W. et al., J. Chem. Ecol., 1978, 4, 233, (# XA 7 0% b, Mass)
Tsuda, Y. et al., Phytochemistry, 1981, 20, 505, (75, & iE)

§ 2-Methyltetradecane
(k24 - B&]Isopentadecane
[CAS No.]1560-95-8
k&t 5> %6) Rg 5 1 & 4 (Branched aliphatic hydrocarbons)
[#5R] (H:.C).CH (CH:) nCH:
(5 FR]CiHa
[ F8&1212.418
(&5 ] Hierochioe odorata, Humulus lupulus, Theobroma sp.
(A &) A :Fp-8.3C
(#s]Bpis 78 C
[#BEld™ 077
[BHE]In™s 14304
(AR FE7T] Other: PB M28400
----- ST
Ueyama, Y. et al., Flavour Fragrance J., 1991, 6, 63, (5785
Garcia Martinez, A. et al., Tetrahedron, 1994, 50, 13231, (&Li%, IR, H-NMR, C13-NMR, Mass)

§ 2-Methyltricosane

[CAS No.}1928-30-9

&5 8] Re 85 # 1L & #7 (Branched aliphatic hydrocarbons)
[#E I H-C (CH:) »CH (CHa) 2

(53 FFH] CuHs

[5F8]1338.659

(&[] rose-petal leaf wax &R v 7 (Humulus lupulus) DB 5T
(A=IMp 42°C

SRR
Wollrab, V. et al., Coll. Czech. Chem. Comm., 1965, 30, 1654; 1670, (/A7 0<% I+, IR)

§ 3-Methyltricosane (CAS %)

[CAS No.]13410-45-2

(B CAS No.]55194-20-2

({85 48] Be Bk & {5 47 (Branched aliphatic hydrocarbons)
(#3830 H:C (CH) CH (CHs) CH:CH:

[ﬁ?ﬁ] CZJHED

[5+F&]338.659 ,
(BFRIKOWEMN S 8 3y 71 N (Humulus lupulus) , 7L 2227 Vv (Citrus sinensis) , BRoLE
(#51Bpw 233 C

[Bir®EIn™ 1.4375

- 5+ S
Wollrab, V. et al., Coll. Czech. Chem. Comm., 1965, 30, 1670, (73#&f)
Hunter, G.L.K. et al.. Phytochemistry, 1966, 5, 807, (57 &§)

§ 3-Methyl-1-(2,4,6-trihydroxyphenyl) -1-butanone (CAS %)
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Wollrab, V. et al, Coll. Czech. Chem. Comm., 1965, 30, 1654; 1670, (HZ ¥ 0% k, IR)

§ 3-Methyltricosane (CAS £&)
(CAS No.113410-45-2
[BEE CAS No.]55194-20-2
- [ME&% 58] 855 1L &Y (Branched aliphatic hydrocarbons)
(#1&] H:C (CHY) CH {CH») CH.CH:
(53 F ] CuHso
[53F 81338659
(BRIXOHEH? S 38 R 71 Humudus lupulus), 2V 2 2 A A )V (Citrus sinensis), BHD
-4
[#=]1Bpx 233°C
B4R #]n™s 1.4375
e Sk -
Wollrab, V. et al., Coll. Czech. Chem. Comm., 1965, 30, 1670, {535
Hunter, G.L.K. ¢t al., Phytochemistry, 1966, 5, 807, (4+BE)

§ 3-Methy)-1- (2,4,6-trihydroxyphenyl) -1-butanone (CAS %)

b4 - 314#]2' 4,6 Trihydroxy-3-methylbutyrophenone (|7 CAS %) . 2,4,6-Trihydroxyisovalerophenone.
Phlorisovalerophenone

[CAS No.]26103-97-9
&M 3] R P E X (Simple aryl ketones), BB 5 ik (Acylphloroglucinols)

[(#53R] OH

L3 F 3R] CiH0.

(5F&]210.229

(B[R] Humulus lupulus (15 )

(BARIMp 95°C (—7KF14). Mp 145°C (4K ) HO OH

e e e e e e e e emmm -
Zuurbier, K.W.M. et al., Phytochemistry, 1995, 38, 77, (538, £ &%)

COCH,CH(CHy),

§ 2-Methyl-1- (2,4,6-trihydroxyphenyl) -1-propanone; 2-0- B -Glucopyranoside

[CAS No.}17004-75-0 OH
(b &5 36] BB % & 1 (Simple aryl ketones) HO OH
[#xEsR]

(5 F 3] CHn0s HQO O

(5 F81358.344 CHs
(IR A 7 (Humudus lupulus), Helichrysum sp. CH
[BeAIMp 118°C 3

[HehEerE]: [ o)s -59.8

Bohlmann, F. et al.. Planta Med., 1984, 50, 174, (53&)
Jakupovic, 1. et al., Phytochemistry, 1986, 25, 1133, (4+H)
Bloor, S.I., J. Nat. Prod.. 1992, 55, 43, (FFi# ()

Zuurbier, KW.M. et al,, Phytochemistry, 1995, 38, 77, ((E & KL)

§ 9-Octadecenal; {Z)-form

(k%% - 541 0leic aldehyde

[CAS No.]2423-10-1

(& %53 58] B i 1%/ &8 (Unbranched alkenic aldehydes and ketones) CHO
[#ER]

[ﬁ%’_ﬂ] CN‘H]JO

[5F8]1266.466 CHs
(EFRIXOBHOEANDEHoBoND: BHEFYTEO22 5514 S
(Southwestern corn borer) Diatraca grandiosella, WEEXF 7 1 1 L (Yellow stem

borer ) Scirpophaga incertulas. RO A 1 LS 43 - oy 7 (Humulus  lupulus, Elaeagnus
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(GE - FE]EM, B, TREZHMT S, SBEORTIIHENEND D, BK b'ﬁ‘-’?‘h FABRIE:13C, B
T KR BE:206/210/220 *C. OES: long-term 300 ppm; short-term 375 ppm
U EFEET — 5 8% (RTECS) B2 % 5] RG8400000
[BR 75 70] Aldrich:41223-6; Fluka:74823; Sigma:02001; Supelco:R42-1008
SCHER
F0r21at1,AF et al.,, J. Res. Natl. Bur. Stand. (U.S.), 1946, 36, 129-136, (1£8)
Low, LK. et al., Ethel Browning's Toxicity and Metabolism of Industrial Solvents, 2nd edn., (ed. Snyder, R.),
Elsevier, Volume 1, 1987, 307, (L £ 2 —, Bt
“**RTECS ({LFMEHBEMET —5) **~
v B RIEEIZET DT — S
e BMBREICHT ST e
KRBAFEY BHMENTWAREBFERIZET 3REB
R B R S s BIRNIRE,
HEREN D RNt Bedy )
58 - HIR 428 mg/ke
B D (TE) EBREFFEOLECGIEE D RNOE(EST.
258 SR
Acta Pharmacologica et Toxicologica. (Copenhagen, Denmark) 37,56,1975
e Z DO E R SR B
KERBAED> R/NEHE(TDLY .
REEFERE CEBERES.
eI AT WE-T b
REE - M 5 mgke? BRIMIRIES
BHEE (R HREEOZE .
() [BEOEET - FE - MK - BBPREOE(]IFAT 7
&—4.
(Efb%) (HEOHEF - BE - MK - #HEPBEEOELIF OO
AFLERLITY—F,

2 HA SR
Environmental Research. (Academic Press, Inc., 1 E. First St., Duluth, MN 55802) 22,271,1980

§ 2-Pentadecanone (CAS #)

[CAS No.}2345-28-0

&%) Ik {t &4 (Saturated unbranched aldehydes and ketones)

#5831 H:C (CH» »COCHs

{7 FHK] CsHwO

(7T &]226.401

(EIR] R DM S il Ry 7 (Humulus lupulus), I 3F Y (Cocos nucifera), T O 41 )b, Constit. of
male mandibular gland secretions of the Hymenoptera Philanthus basilaris and Philanthus bicinctus
(AtAIMp 39 C

(#0Bp 294 C. Bp.r 104-106 C

(AR 72 7C] Fluka: 7653

SCHK
Krafft, F., Ber., 1879, 12, 1668
Baumgarten, P., Ber., 1943, 76, 213
Weichet, J. et al., Chem. Listy, 1957, 51, 127
Rieche, A. et al., Z. Chem., 1964, 4, 177
Czech. Pat., 1969, 131 766; CA, 72, 132025
McDaniel, C.A. et al., ]. Chem. Ecol., 1987, 13, 227

§ Pentane(CAS 4)

(CAS No0.]109-66-0

({t&%53%8) Fshfi #e ik 4% (Saturated unbranched hydrocarbons)

[ #3821 HsCCH:CH:CH:CH:;

(3 FHICH.

[(53-FRB172.15

[# /] Found in petroleum, constit, of low-boiling petrol. X 72 Humulus lupulus (v ) DA A Jlin 5538k E 1
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Constit. of male mandibular gland secretions of the Hymenoptera Philanthus basilaris and Philanthus
bicinctus ‘

(AEIMp 39T

(#<]Bp 294 C. Bp.» 104-106 T

(R 7% 7T] Fluka: 7653

- - - k- .
Krafft, F., Ber., 1879, 12, 1668

Baumgarten, P., Ber., 1943, 76, 213

Weichet, J. et al., Chem. Listy, 1957, 51, 127
Rieche, A. et al.,, Z. Chem., 1964, 4, 177

Czech, Pat., 1969, 131 766; CA, 72, 132025
McDaniel, C.A. et al., J. Chem. Ecol., 1987, 13, 227

§ Pentane (CAS %)
[CAS No.1109-66-0
b 545> 881 RS %1k & 4% (Saturated unbranched hydrecarbons)
[#15 7] H:CCH-CH:CH.CH;
U5 FRICH:
[3F&]72.15
[E ] Found in petroleum, constit. of low-boiling petrol. F7Z Humulus lupulus (3w 7Y O )7 5 5588
=h3
[RBIAV ) EETES; Bt LTEEENS
PRI BREORE
(7 3 ] BE B 25 :Fp-129
[#=i]Bp 36 T
(BRI RN IZET S
[BAE]d™ 0.626
UB# E]In™s 1.3577
(% - B Exwemely WML, RKIBEE..49 T, BREXEE243C. BREIZHEHENS D, OFS:
long-term 600 ppm; short-term 750 ppm
HEFWEEN T — & %% (RTECS) B8 8 21 RZ9450000
[BR 7€ 7] Aldrich:41472-7; Fluka:76874; Sigma:P7964; Supelco:44-2746
- e 7] 7 -
Low, LK. et al., Ethel Browning's Toxicity and Metabolism of Industrial Solvents, 2nd edn., (ed. Snyder,
R.), Elsevier, Volume 1, 1987, 279, (L & o —, #%)

§ 5-Propyltridecane

[CAS No.]55045-11-9

(b & #75r 48) IR 15 ¥4 2% (Branched aliphatic hydrocarbons)
(#:1& 7] H.C (CH.) -CH (CH:CH:CH>) (CH.) sCHs

(5 FR]CuHe

(5 F &) 226.445

(BIR] Codonopsis pilosula &+ v 7 Humulus lupulus) D5 il
Liu, G. et al., CA, 1987, 107, 64624s, (57B#)

Tan, L. et al., CA. 1993, 118, 77081q, {57B§)

§ Rutin; 2""-0-a -L-Rhamnopyranosyl OH
(k%% - 314 ] Manghaslin HO CHs
[CAS No.155696-57-6 HO
[LEMHHE]I 7 5K/ 1 K (Flavonols; 5 X O- B i) O HO

[H5itEt) o /FH
[53F ] CoHaO,

(5 F&]756.667 0 o
(BRFEIRDMEWMN S 2 BE: Cerbera manghas. Solanum spp.. o CH,0 OH
Glycine max, Humulus lupulus O

MERIFBOEROSHRES + 1-12H.0 (MeOH/EtOH) HO OH CHy
- 395 .



§ 2'.4,4',6'-Tetrahydroxychalcone; 2',6'-Di-Me ether

[{t#:4 - B4]14,4-Dihydroxy-2',6'-dimethoxychalcone
k&84 7 58 / 1 F (Chalcone flavonoids; 4 X O-BE#iH)
(HER]

[5F3X] CoHiOs
[5F&]300.31
[(BEF]ROEYD S 28E: Humulus lupulus
HEK]I & (BtOAc/hexane)
(Fhss)Mp 192-193 C
B —— Sk
Sun, S.-8. et al., Phytochemistry, 1989, 27, 1776, (4,4'-Dihydr0xy-2',6'-dimcthoxychalcone)

§ 2'4,4',6'-Tetrahydroxy-3',5' -diprenylchalcone; (E)-form
He&4#53 8] 7 5K /-1 F (Chalcone flavonoids; 4 X O-EBfi%)
(5]

[53F3] CsHa0s

(7> F8&]408.493

(EE]F v 7 Humulus lupulus)
UV: [peutral] A . 371 {MeOH)
--- - i - -

Stevens, L.F. et al., Phytochemistry, 1997, 44, 1575-1585; 2000, 53, 759-775, (42BE, H-NMR, C13-NMR, Mass)

§ 2'4.4'.6'-Tetrahydroxy-3',5'-diprenylchaicone; (E)-form, 6'-Me ether

(k%4 - 54]2.4,4" - Trihydroxy-6'-methoxy-3',5'-diprenylchalcone. 5'-Prenylxanthohumol
[CAS No.1189299-04-5 CH, OH O
({b&#/r88] 7 78 / 1 F (Chalcone flavonoids; 4 X O-& &)
[(HER] - H4C

[543 73] CuHxOs
[ F&la22.52
(BT ] Humulus lupulus
MERIERBOR® HzC™ "CHj

Xk
Stevens, L.F. et al., Phytochemistry, 1997, 44, 1575-1585; 2000, 53, 759-775, (%Bff, H-NMR, C13-NMR, Mass)

§ 3,4',5,7-Tetrahydroxyflavone; 3-0- [ @ -L-Rhamnopyranosyl- (1 = 2)- 8 -D-glucopyranoside]

({4 - 4] Kaempferol 3-neohesperidoside OH

[CAS No.]32602-81-6 HO CH

He&#548) 7 548 / 1 K (Flavonols; 4 X O-BH%E) oH ?

(iR NP

(73 F 2] CorHnOus O O  OH

(5 F 81594525 .

iﬁ%ﬁﬁ]&@ﬁ%ﬁ‘%ﬁﬁﬁ: Humulus lupulus, Paris verticillata, % D4l NG oH @
0

[#HK] BBV BB O FHRIEE o CH,OH

(Rl =IMp 197-200 C O

(bl : [ o 1™ -58.8 (¢, 1.36 in MecOH) HO OH

- e S

Nakano, K. et al., Chem. Pharm. Bull.,, 1981, 29, 1445, (3-neohesperidoside)

§ 2',4,4',6'-Tetrahydroxy-3'-prenylchalcone
[t % % - B % ] 3-(4-Hydroxypheny!) -1-[ 2,4,6-trihydroxy-3- { 3-methyl-2-butenyl) phenyl] -2-propen-1-one.
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e e e .
Stevens, JF. et al, Phytochemistry, 1997, 44, 1575-1585; 2000, 53, 759-775, (7%, H-NMR, C13-NMR,
Mass)

§ 34',5,7-Tetrahydroxyflavone; 3-0-[ @ -L-Rhamnopyranosyl- (1 = 2) - 8 -D-glucopyranoside]
[{E%#4 + B4 ] Kaempfero] 3-nechesperidoside

OH
[CAS No.] 32602-81-6 HO CH
HEBH2ER 7 285 /7 1 B (Flavonols; 4 X O-BE) OH
o O
0 0
O

'3
[T 8]594.525 H

(ZEE RO S 538 Humulus lupulus, Paris verticillata, % D1l 0 OH
DREYIR o7

MR FBWBREOSHIRES o CH,OH
(A% =1Mp 197-200 C O
[PErEXE]: [ alo” -38.8 (¢, 1.36 in MeOH) HO OH

______ TR
Nakano, K. et al., Chem. Pharm. Bull., 1981, 29, 1445, (3-neohesperidoside)

[ H
173 TR CoHuOss 0

§ 2'4,4',6'-Tetrahydroxy-3'-prenyichalcone

({% % - 54 ] 3- (4-Hydroxyphenyl) -1-[2,4,6-trihydroxy-3- (3-methyl-2-butenyl) phenyl] -2-propen-1-one.
Desmethylxanthohumol

[CAS No.]115063-39-3 CHs OH O
L& ¥] 7 578 ) -f F (Chalcone flavonoids; 4 X O-Efia:) HCo X

[t ] : O |

[43F 0] CuHuOs HO OH O
[5F8]1340.375

{—fix #1% B ] Chalcone numbering shown

(B8] Humulus lupulus (R 7)

[ #] Inhibitor of diacyiglycerol acyltransferase

OH

'S P
Verzele, M. et al,, Bull. Soc. Chim. Belg., 1957, 66, 452-475, (47 &E, Xanthohumol)
Tabata, N. et al., Phytochemistry, 1997, 46, 683-687, (Xanthohumol, %>#, H-NMR, C13-NMR)
Etteldorf. N. et al., Z. Naturforsch., C, 1999, 54, 610-612, (Dihydroxanthohumoi)

§ 2'4,4',6'-Tetrahydroxy-3'-prenylchalcone; 4'-Me ether
({4 - 3412 4,6'Trihydroxy-4-methoxy-3'-prenylchalcone. Xanthogalenol
[CAS No0.}265659-35-6

b &#53%0]) 7 54 / 4 K (Chalcone flavonoids; 4 X O-B 1) HO
(HE ]

3 F ] CaH20s

(2F8]354.402

(BEIROHEY D S 588 Humulus lupulus
........ .

Verzele, M. et al., Bull. Soc. Chim. Belg., 1957, 66, 452-475, (53B#, Xanthohumol)

Tabata, N. et al., Phytochemistry, 1997, 46, 683-687, (Xanthohumol, 73 %, H-NMR, C13-NMR)

Etteldorf, N. et al., Z. Naturforsch., C, 1999, 54, 610-612, (Dihydroxanthohumol)

Stevens, LF. et al., Phytochemistry, 2000, 53, 759-775, {Xanthohumol D, T8k, £FH)

§ 2“,4,4',6'-Tetrahydroxy-3'-prenylchalcone: 6'-Me ether
b4 - §ig] 2',4,4'- Trihydroxy-6'-methoxy-3'-prenylchaicone. Xanthohumol
[CAS No.]6754-58-1
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[#E]

(£ 2] Cala0s

L F 368429

[(EE]KOEMD S 3B Humulus lupulus
(4481 %55 (EtOAc/hexane)

(REAIMp 152-153C

SCHR
Sun, S.-S. et al., Phytochemistry, 1989, 28, 1776-1777, (Xanthohumol, 4',6'-di-Me ether, 73-Bf)

§ 2',4,4',6'-Tetrahydroxy-3'-prenylchalcone; A *-Isomer, 2'"-hydroxy, 6'-Me ether
[{t%24 + B145]Xanthohumol D

[CAS No.1274675-25-1 HO
[{b&4sri8] 7 54 7 - B (Chalcone flavonoids;, 4 X O-BiE)

(HER]

(53T 2] CuHzO0s

[ FR1370.401

[ERLROEMD S 538 Humulus lupulus
UV: [neutral] A - 369 (log & 4.42) (MeOH)

Stevens, J.F. et al., Phytochemistry, 2000, 53, 759-775, (Xanthohumol D, 7B, £5)

§ 2'4,4',6'-Tetrahydroxy-3'-prenylchalcone; @, -Dihydro, 6'-Me ether
k%4 « 314)2' 4,4 Trihydroxy-6'-methoxy-3'-prenyldihydrochalcone. @, 8 -Dihydroxanthohumol

[CAS No.] 102448-00-0 HO. o
Ut&4 4] 7 7R /1 K (Dihydrochalcone flavonoids) CHs OH
(R
[ F 7] CuHai0s HC# HO ©O
[ FEI356.418 HaC

3

(EE] & v 7 (Humulus lupulus)
O S — S

Etteldorf, N. et al., Z. Naturforsch., C, 1999, 54, 610-612, (Dihydroxanthohumol)

§ 2,23.4-Tetramethylpentane

[CAS No.]1186-53-4

(& 454 el {249 (Branched aliphatic hydrocarbons)

(#357] (H:C).CHCH (CH)) C(CH:) 5

[ FR]ICHu

(5 F&]128.257

(EIE ] Jasminum sambac, Humulus lupulus, Serratia marcescens
- Sk e mm———————

Hellman, S. et al., Chem. Ber., 1983, 116, 2219, (&%, IR, H-NMR, C13-NMR, Mass)

Zhu, L. et al., Zhiwu Xuebao, 1984, 26, 189, (7-BE)

Tanaka, T., CA, 1990, 113, 187684t, (73HE)

Yaws, C.L. et al., Hydrocarbon Process. Int. Ed., 1990, 69, 87

§ 4',5,7-Trihydroxy-6-prenylflavanone; {S)-form
[CAS No.]68236-13-5

({EEHaE] 7 5K 7 1 F (Flavanones; 3 X O-B# )
[#iE=R]

L4 FFH] CuHuOs

[7FE]340.375 CH,
(EE] RO S 58k Humulus lupulus, Wyethia angustifolia,
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§ 2,2,34-Tetramethylpentane

[CAS No.]1186-53-4

(b &9 M NEN5 %4 & 4 (Branched aliphatic hydrocarbons)
(#:E =] (H:C).CHCH (CH») C{(CH));

[ﬁ?it] C‘iH‘ZO

(5 F8]128.257

(R ] Jasminum sambac, Humulus lupulus, Serratia marcescens
Xk
Hellman, S. et al., Chem. Ber., 1983, 116, 2219, (R FEH, IR, H-NMR, C13-NMR, Mass)
Zhu, L. et al., Zhiwn Xuebao, 1984, 26, 189, (73B)

Tanaka, T., CA, 1990, 113, 1876841, (%3B)

Yaws, C.L. et al., Hydrocarbon Process. int. Ed., 1990, 69, 87

§ 4'5,7-Trihydroxy-6-prenyiflavanone; (S)-form
[CAS No.] 68236-13-5
UEEBWSHR] 7 58 / 1 ¥ (Flavanones; 3 X O-BEt)
[#:E=0]
(53 F 3] CuHuOs
(5 F 81340375 ' OH CH,
(ZRIX OB S 38 Humulus lupulus, Wyethia angustifolia,
Wyethia glabra
RIS (EtO/hexane)
1RR ] Mp 209-209.5 C

........... -
Mizobuchi, S. et al., Agric. Biol. Chem., 1984, 48, 2771, (58, i)
McCormick. S. et al.. Phytochemistry, 1985, 24, 1614; 1986, 25, 1723, (/28

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

HE#4%5 - B‘J%]4',7-Dihydroxy-S-methoxy-S-prenylﬂavanone. Isoxanthohumol 1. Humulel 1

(CAS No.J70872-29-6 OH
b4l 75HR 1 K (Flavanones; 3 X O-B# &)

(53] O
(5 7] CuH20s

(7 T 8] 354.402

(BFEVROW@EHD S 5388 T T Humudus lupulus), Sophora angustifolia DR CHs 0

(MR BB DERFES (AcOH) HaC =X 0
(R ]Mp 198 C @
(L] BERDY SOL: X ¥ / — LI i, Az i HO OCH,
[Z DD F— 5 The 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‘-prenylchalcone £ i)

— et e A -
Komatsu, M. et al., Yakugaku Zasshi, 1970, 90, 463, (Isoxanthohumol)

§ 3,4,5-Trimethylbenzaldehyde

(L4 - B48]5-Aldehydohemimellitene

[CAS No.15779-74-8

[t &¥53 48] HER B 1% (Simple benzaldehydes)

USR] MK o &4 & . 2,3,4-Trimethylbenzaldehyde
(73 FR] CuH..0

(5 F&]148.204

(B 731 N (Humulus lupulus)

(MR SHIXEE R (FtOH )

(B2 ]Mp 52°C
_________________________________________________________________ ' S . -
Liu, G. et al.,, CA, 1987, 107, 64624s, {5+ 8)
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§ 1-Undecanol (CAS )

({224 - B44] Alcohol C11. Undecylic alcohol

[CAS No.]112-42-5

[0 1> CAS No.]30207-98-8

Ut &) Iehf (L &4 (Saturated unbranched alcohols)
[#E X1 H:C (CH.} sCH20H

[ FR] CuHu0

(4T 8’17231
[(HE1ROEDM S 28 Ry 41 Humulus lupulus). Acetate possibly a minor component of the sex

pheromone of the female fruit tree leaf roller Archips argyrospilus

[R&) EAR R, EEEE

(RIS L <135

(BisIMp 19TC (165C)

[#5)Bps 131 T. Bps 123-125C

[BFE]d" 0.833

[EHF ] ™ 1.4392

(1BF - EE]IEEERIET 5. 50 BEFEE (LDw) (Z v b+, #H) 3000 mgkg

b EFE T — ¥ H% (RTECS) BEHE 5] YQ3155000

{BR 7e 7t] Aldrich:U100-1; Fluka:94059; Sigma:U4376

mmmememrremeneeee e R

Jahnsen, V.J., Nature (London), 1962, 196, 474, (53H)

Opdyke, D.L.J., Food Cosmet. Toxicol., 1978, 16, 641, (L o —, &%)

Lewis, R.J., Sax's Dangerous Properties of Industrial Materials, 8th edn., Van Nostrand Reinhold, 1992
***RTECS (LEMBEFRET —F) *»=*

EREEMHE CRECER TRENDE. —FRBMWE.

§ Xanthohumol C
[ft&#538] 7 I8/ 1 K (Chalcone flavonoids; 4 X O-#iE), 7R /4 F(Cyclised C-isopentenylated

flavonoids)

[HEE] O OH
(23 FH] CuHuOs
R S
[ FE8]1352.386 O O
(ZFR] Ky 7 (Humulus lupulus) HO MeO 0 CHs
UV: [neutral]l A me 285 ; 298 (sh); 371 (MeOH) CH;,

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, LF, et al., Phytochemistry, 2000, 53, 759-775, {Xanthohumol C)

§ Xanthohumeol C; 3,4-Dihydro, 3 £ -hydrexy
[{k%:4 - 514 ]Xanthohumol B. Dehydrocycloxanthohumol hydrate
HL&%4548] 7 58 / 1 K (Chalcone flavonoids; 4 X Q-WE#HE), 754/ F(Cyclised C-isopentenylated

flavonoids)

[#:5%) L o
(4 F2] CaHzO.

(5T 81370401 | Q CHs;
(EEIF v 7 Hunuldus lupulus) O 3C0 S CH,
[F#%] Inhibitor of diacylglycerol acyltransferase o

UV: [neutrall A o 205 (log £ 4.47); 370 (log € 4.35) (EtOH)

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, LF. et al., Phvtochemistry, 2000, 53, 759-775, (Xanthohumol C)

§ Xanthohumol C; 3,4-Dihydro, 4 £ -hydroxy
b4 - 5% ] 1soxanthohumol B. Isodehydrocloxanthohumol hydrate
He&548] 7 5K /o F(Chalcone flavonoids; 4 X O-BE#E), 757K /- K (Cyclised C-isopentenylated
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Stevens, LF. et al.. Phytochemistry, 2000, 53, 759-775. (Xanthohumol C)

§ Xanthohwmol C; 3,4-Dihydro, 3 & -hydroxy
({£%% - B4 ] Xanthohumol B. Dehydrocycloxanthohumol hydrate
(&3] 7 78 /7 1 F (Chalcone flavonoids; 4 X O-BHRE), 75K/ R ( Cyclised

C-isopentenylated flavonoids) O OH
(=] ' OH
[53F 2] CaH:z0s
(7 FE&1370.401 | O CH,
(BEE] R 7 (Humulus lupulus) O 3CO o CH,
(f %] Inhibitor of diacylglycerol acyltransferase H
UV: [neutral]l A e 205 (log & 4.47); 370 (log & 4.35) (EtOH)

________ 7 R -

Tabata, N. et al., Phytochemistry, 1997, 46, 683-687, {Xanthohumol B)
Eiteldorf, N. et al., Z. Naturforsch., C, 1999, 54, 610-612, (Isoxanthohumol B)
Stevens, 1F. et al,, Phytochemistry, 2000, 53, 759-775, (Xanthohumol C)

§ Xanthohumol C; 3,4-Dihydro, 4 £ -hydroxy
[{t%% + B4 ] Isoxanthohumol B. Isodehydrocloxanthohumol hydrate
(ftEM24] 7 78 /4 K (Chalcone flavonoids; 4 X O-FB# ) , 77 A K (Cyclised

C-isopentenylated flavonoids)

kL icha O OH OH

[T Yon,
(5 R] CaH2O: sCO 0" en
[4F 81370.401 3
(BRI FR v 7 Humulus lupulus HO
Tabata, N, et al., Phytochemistry, 1997, 46, 683-687, (Xanthchumel B)

Etteldort, N. et al., Z. Naturforsch., C, 1999, 54, 610-612, (Isoxanthohumol B)
Stevens, JF. et al., Phytochemistry, 2000, 53, 759-775, {Xanthohumol C)

§ Xanthohumol E '
Mee®mir ] 7 2K / 1 F (Chalcone  flavonoids; 4 X O-B#E), 7K /4 F (Cyclised

C-isopentenylated flavonoids) CH OH O
(5 R] ?

(537 CosHaOs

[93F &) 406.477

(B Humulus lupulus (R )

UV: [neutral]l A o 369 (MeQH)

Rt 3 Ht
Stevens, LF. et al,, Phytochemistry, 2000, 53, 759- {00222038-9] V10

§ 81 5 U8l (Humulus americanus Nuttall) DHETE.

EREWFRTIL. KHITEET 3R M- 7. OO 0)
¢ °
Aokokebok ke ok 732 | (Poppy) W o o ok ok 'OR NMe

8 § 7B (Papaver somniferum L) OFET R20 CH,COCH,
§ 8-Acetonyldihydrosanguinarine
(1t*#% - 5 %] 6-Acetonylsanguinarine. 6-Acctonyldihydrosanguinarine R'R? = -CH,-
(e 7L A 01 FAEEY (Benzolcl phenanthridine  alkaloids)
(HiE ]
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LEER)
[%‘T‘fﬁ] CuHaNO: MeQO l

[ F&]1299.369

[EF]Opium alkaloid (Papaver somniferum) (BH B: 7 Absolute

also obt. synthetically by methylation of Morphine (7 2%} 0, Configuration

[ 5% Relatively nonaddictive analgesic. S %, 8\ FREHE O H NMe A
[(PER] 7 X Lk (B0 or CGHY, AEEHLEEHD | 7Y

A LG + HO (H:0)

(B IMp 155C

(i) :[als -137.8 (EIOH)

(BRI TY /-, ZooFV A, 78 b 2ACEE,; RIRLERE, KIZHIE

[Log P EtE{E]Log P 0.82 (RHIEFR{E) GtEE)

(O @F— ] Also used as complex with sulfonated styrene-divinylbenzene copolymer (Codeine polistirex,

USAN)

e B MIBETAMRRENH D, EFBEME. 50 BEEE LD (5w b, #0) 427 mgke
e EENET— ¥ %% (RTECS) B2 % 2] QD0893000

[BX 77T ) Sigma:C5901

___________ SRR
Bentley, K.W., Chemistry of the Morphine Alkaloids, Oxford Univ. Press, 1954, 57, (738, 1£H, UV, 5k
Muhtadi, F.J. et al.. Anal. Profiles Drug Subst., 1981, 10, 93, (- & 2 —, phosphate)
*xRTECS ({LEHMEBEET—F) **+
EREEYE EEL EHEEEYE £,
, **mﬁi,ﬁ!{ﬁ%#:ﬁ@j‘é?—ﬁ?***
o B BHIZET AT - S e
{GEREBAE LD50 it (S0%B St BilE) .
BRI AERE C BRERERS,
#EEE By o EE-TTU AL
#EE - B : 60 mg/kg
HHEE (78 AR (2 EFEEOET).
(178 w3 REME~OER.
(hdi, B3R, & 7= 13 IR 0E ) DRI DM

Z O
Annales Pharmaceutiques Francaises. (SPPIF, B.P.22, F-41353 Vineuil, France) 8,261,1950
BRI LD50 Bk S0%BEEEAR).
REAE : RN A
e E DT WAL
HEE - {54 mg/kg
HHEEE  (BEARER] FERHME (AN X LAHE, "EERE
S HSHR
Arzneimittel-Forschung. Drug Research. (Editio Cantor Verlag, Postfach 1255, W-7960 Aulendorf, Fed. Rep. Ger.)
16,617,1966
KHBAEY> LD50 iR (S0%BIE ).
REAERS  BRERNEE S
HEREN el Rk o
58 - R : 34 mg/ke
BERE (TE) HR(2HEEECET).
28R
Experientia. (Birkhaeuser Verlag, POB 133, CH-4010 Basel, Switzerland) 18,446,1962
»ex DD B SR B
GREBR A, BAHEHE (TDLo).
i 8 cREOES.
HEBREM o E-S
58 - HR 1774 mg/ke/13 EMMER S
HHEES D RF AR ARERDEIIFERD.
20k
Toxicology. (Elsevier Scientific Pub. Ireland, Ltd., POB 85, Limerick, Ireland) 56,123,1989
o B FHITR Y B T — e
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BB #E K L HERR 5
HERE Y SRt - Rl b
"RE5E - M : 54 mg/ke
EhEE  (ARHER) FREE (A D S X AFH, mERs)
2
Arzneimittel-Forschung. Drug Research. (Editio Cantor Verlag, Postfach 1255, W-7960 Aulendorf, Fed. Rep.
Ger) 16,617,1966
CGRBUAEDD LDS50 BBk (S0%EIEBAR).
RIS BRI S,
TR eyt Bk &
REE - MM @ 34 mg/kg
BHER D (7)) BIR (ZEBIEHEOET).
ZH U
Experientia. (Birkhaeuser Verlag, POB 133, CH-4010 Basel, Switzerland) 18,446,1962
*E DD L EHE 5 i B+
GBI R/NEMEE (TDLo).
BREEARTE EORS,
# BB o8-y .
=ER - R : 1774 mgke13 ARG S
BUERE ORI SR RERED R RE
ZHEEE )
Toxicology. (Elsevier Scientific Pub. Ireland, Ltd., POB 85, Limerick, Ireland) 56,123,1989
. ***iﬁ( BT — e
RG> B/ HHR (TDLo).
PREEAE PR D RORS,
#ERTh ST owE- T k.
&5 : 350 mg/kg
MERER SR i 6-15 BRI (3TBRi%)
E 3324 : (EPE) (MR EITREFIZ ﬁ?é%@)ﬁé‘ﬁﬁﬁﬁ(%t%@%< e&
AEBFOREEE).
iy

Arzneimittel-Forschung. Drug Research. (Editio Cantor Veilag, Postfach 1255, W-7960 Aulendorf, Fed. Rep.
Ger.) 26,551,1976

§ Codeine; N-Oxide
HE%B « B14] Codeine N-oxide. Codeigene. Codeine aminoxyde. Genocodein
[CAS No.]3688-65-1
HeEmaEI 7 01 RIS (Morphine alkaloids) Y/
(]
[53F 3] CsHuNO.
[5FB’]315.368 HO o OCH,4
(RFEIROEH P SBSNETILHOA K. Papaver somniferum (%7 L 8})
CHESR] R A & (H:0)
(A= IMp 231-232C
UEFMEHIET — 9 %% (RTECS) BEREE2]0QD1260000
- il

Bentley, K.W. Chemlstry of the Morphme Alkaloids, Oxford Univ. Press, 1954, 57, (738, 8, UV, &5
i£)

H;CON

***RTECS (LEMHEBHE T — &) =
R ENH CEES

§ Coreximine; (5)-form

[CAS No.)483-45-4

HESWMBEI 7L 01 K eay (Protoberberine alkaloids)
=]

[53FR] CuHuNO,

(53 F&]327.379
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§ 1-Cyclohexyl-4-tricosanol; (-)-form
[CAS No.]151454-21-6
[{t& 58] IR HE{L &%) (Branched aliphatic alcohols)
[H5ER]
[53 73] CoHxO OH
(DT 8]422.777
[ [R] Papaver somniferum
(AisIMp110TC
[HepEXEE]: (2o -3 {c, 1in Py) CHs
e e .
Bhakum, R.S. et al,, J. Tndian Chem. Soc., 1992, 69, 889, (/-B£)

§ 3,4-Dihydroxy-1,2-benzenedicarboxylic acid; Di-Me ether
({54 - BI4]3,4-Dimethoxy-1,2-benzenedicarboxylic acid. 3,4-Dimethoxyphthalic acid. Hemipinic acid. Hemipic
acid

[CAS No.}518-90-1 OCH;

Lt &4 3] BB 55 & 1% (Simple benzoic acids and esters) H3CO. COOH
g ]

(53 F 2] CoHuOs COOH
L FH#]1226.185

[(BEEIZ< DT IO FOB{LY. ROWEHD S 53BE: poppy straw (Papaver somniferum)
MEIR]#58 - KR
(A s] Mp 124-126 C. Mp 165-166 °C. Mp 181 C
...... Rk
Schmid, H. et al,, Helv. Chim. Acta, 1945, 28, 722, (5B, sFE M)

§ 4,5-Dihydroxy-1,2-benzenedicarboxylic acid; Di-Me ether

[fb % 4% - Bl %4 ] 4,5-Dimethoxy-1,2-benzenedicarboxylic acid. 4,5-Dimethoxyphthalic acid.
Veratrole-4,5-dicarboxylic acid. Metahemipic acid. m-Hemipinic acid

[CAS No.1577-68-4 , COOH

[{b-& 45 %] BB 55 & & (Simple benzoic acids and esters) COOH
(=]

[73F 2 CroHwOs HSCO

(5> T 81226185 OCH

BERIZE< DT I ADO1 skt KOwEYH S 77BE: poppy straw (Papaver 3 somn
iferum)

[HER] eHREE R (HO)

(B siIMp 174-175 T

SRR -
Takena, K. et al., J.C.S.(C), 1969, 1920, (&K, &Ri%, IR)

Hu, M. et al., J. Med. Chem., 1998, 41, 1789-1802, (dibenzy!l ether dinitrile, A‘E'Z&': IR, H-NMR, Mass)

§ 6,7-Dihydroxy-1(3H} -isobenzofuranone; Di-Me ether
[{b24 - Bi42]6,7-Dimethoxy-1 (3 H) -isobenzofuranone. 6,7-Dimethoxyphthalide. Meconine. Opianyl
[CAS No.]569-31-3

UEEMDEE N2/ 75 /1 K (Isobenzofurans) Q

[EER] 5

[ﬁ?ﬁ] CIDHIDO‘ —

(7T H#]194.187 HaCO  OCH;

(BERRDHED & 5rEk: Hydrastis canadensis, poppy straw (Papaver somniferum)
[(MERIEHRES HO)

[AR=]Mp 102.5C

[ DD T — %] Sublimes

(ARFETT) Rare Chemicals Library:$42551-6

___________________________ k-
Wegscheider, R., Monatsh. Chem., 1889, 3, 351, (/1Bf, #5iE o)

Schmid, H. et al., Helv. Chim. Acta, 1945, 28, 722, (7B, #5E %)
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Veratrole-4,5-dicarboxylic acid. Metahemipic acid. m-Hemipinic acid

[CAS No.]577-68-4 | COOH

[{b &4 1) BLER 5 75 % (Simple benzoic acids and esters) COOH
(#E1EX]

(537 3] CiHioOs HaCO
[ FH81226.185

(BEFEIZ< Q7N A01 ROH{L. Ko S it poppy straw (Papaver
somniferum}

(] #HRER (HO)

[Rh 2] Mp 174-175 C

Takena, K. et al,, 1.C.S.(C}, 1969, 1920, (&, &KL, IR)
Hu, M. et al,, J. Med. Chem., 1998, 41, 1789-1802, (dibenzy! ether dinitrile, & %1%, IR, H-NMR, Mass)

OCH;

§ 6,7-Dihydroxy-1 (3H) -isobenzofuranone; Di-Me ether
({t%4% - BI4]6,7-Dimethoxy-1{3 H) -isobenzofuranone. 6,7-Dimethoxyphthalide. Meconine. Opianyl
[CAS No.]1569-31-3

Hes%3 41~/ 75 /1 K (Isobenzofurans) O

[#:&R] g

[5F ] CHwO —
(5781194187 HsCO  OCH,

(B K ORE D S 53 BE: Hydrastis canadensis, poppy straw {Papaver somniferum)
RIS ER (HO)
(A siIMp 102.5°C
(£ DD 57— # ] Sublimes
[FR7EC) Rare Chemicals Library:$42551-6
- ‘ 3ol G
Wegscheider, R., Monatsh. Chem., 1889, 3, 351, (535§, #&mE)
Schmid, H. et al., Helv. Chim. Acta, 1945, 28, 722, (5B, 38 {k)

§ 2-(Q2-Furanyl) -3-methyl-2-butenal

[fb¥ % - 3 & ] « -(1-Methylethylidene) -2-furanacetaldehyde( CAS & ) . a

-Isopropylidene-2-furanacetaldehyde

[CAS No.J31681-28-4

(L& B SHHEE FBAEY Furans), ISP L &% (Branched alkenic aldehydes and ketones)

(48]

[7¥H]CHwO: 7

(7T 81150177

(B Papaver somniferum D31 )\

(K] BBk HsC” “CH
Xk

Dana, G. et al., Bull. Soc. Chim. Fr., 1970, 3994, (& miL)

Li, C. et al., CA, 1993, 118, 165179, (55f)

8 Glaundine
(s - JIE) (6 o8 £-2,3,8-Trimethoxy-16-methyl-10,11- [methylenebis (oxy) ] theadan (CAS %). O
N-Dimethylporphyroxine. O, N-Dimethylpapaverrubine D,
N-Methylpapaverrubine B MeO
[CAS No.]5140-40-9

L&) 7L h o 1 B{LE ) (Rhoeadine alkaloids) MeO
(4#353X]

L}

[53 723 CaHsNO.
[73 T 5]399.443
[(RRIRO#EW» SBESNLT I AR R, Papaver armeniacum, Papaver fugax, Papaver glaucum,
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e B EEICET ST — e
CERBAEY RAEINTLLI2RERERICHETIHE
REEFERE T ETRE.
HERENMY o BT A,
#58 - #6160 mg/ke
HBHEEHE : (IT®Y) i
CHilr, HRER, & 7= 1 PRR) AR PR
22 B SR
RAT Pharmazie.{VEB Verlag Volk und Gesundheit, Neue Gruenstr. 18, Berlin DDR-1020, Ger. Dem. Rep.)
15,111,1960
EBRBFED) BHZN T 2BRERERICETSHE
BB D BBIRNIR &,
HEREN o UY
58 - R : 100 mg/ke
BHEE » (FTEY) #REL
(i N g, = 7= (30 iR) PR gk,
L
PHARAT Pharmazie. (VEB Verlag Volk und Gesundheit, Neue Gruenstr. 18, Berlin DDR-1020, Ger. Dem.
Rep) V.1-  1946- [vol,H £ (19-)]15,111,1960

§ 4-Hydroxybenzaldehyde
[{t%4 - )% ]p-Formylphenol
[CAS No.J123-08-0
(B CAS No.J60221-52-5
[Z D11 CAS No.128777-87-9
[{b-&tsr$E] BIR75 &1 (Simple benzaldehydes) OH
(&=
(5 F3] GHO:
(7 FE&I122.123
[# /5] Occurs naturally combined in many glycosides. 7 1 —DIREE T Papaver somniferum 71 553 B #AEWIC
Lo THEEZNS. Present in sulfite liquor. Constit. of wing gland and abdominal hairpencils of the male African
sugarcane borer Eldana saccharina
[Fi# ] Reagent for the colorimetric detn. of shikimic acid
(MR RS (H0)
(At &IMp 115-116 C
[PKa fE]pK. 7.62 (25 °C, H.0)
UV: [neutral]l A au 221 (£ 12000); 284 (& 14800); 291 (MeOH) (Berdy) [neutral]l A nn 220 (& 14800); 280
(& 18700); 330 (& 6600) (EtOH) (Berdy)
(b EFHET — ¥ #5% (RTECS) B E S CU6475000
[HR5E 7] Aldrich: W50750-4; Fluka:54590; Rare Chemicals Library:$10273-3; Sigma:H5630

- SCHR---
Kirk-Othmer Encycl. Chem. Technol., 3rd edn., Wiley, 1978, 13, 70, (- E 2 —)
Sammes, P.G. et al., J.C.S. Perkin 1, 1988, 3229, (Ph ether)
Ayer, W.A. et al., J. Nat. Prod., 1993, 56, 85, {4-Prenyloxybenzaldehyde)

***RTECS ({LFEMHEBMT —F) *=»

EREEMHE ERFEHYE.

CHO

o R E I T 5T — e
o MEBMEICBET BT — S axe
KEBHFHEY LD30 it (S0% Bt AR,
BRI T REOEE,
HEE Do T b
RE5E - M : 2250 mg/ke
BERE IR EEREICET S HME R
28R
National Technical Information Service. (Springfield, VA 22161} OTS0534446
B RFEICET S T — Feer
CGRERF DD Mk Gy (77 (B35 4L,
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(73 FXICH.0:
(5> F 8] 122.123
(5] Occurs naturally combined in many glycosides. 7 |) —DIKEET Papaver somniferum m & 5rBE. B
WIZE > THEEZINS. Present in sulfite liquor. Constit. of wing gland and abdominal hairpencils of the
male African sugarcane borer Eldana saccharina _
[FI3%] Reagent for the colorimetric detn. of shikimic acid
HER]$HRER (H0)
[A2=X]Mp 115-116 C
[PKa f#]pK. 7.62 (25 C, H:0)
UV: [neutral]l A nw 221 (£ 12000): 284 (¢ 14800); 291 (MeOH) (Berdy) [neutral]l A e 220 (¢
14800); 280 (& 18700); 330 (& 6600) (E1OH) (Berdy)
HELFEMERFIET — & %% (RTECS) BHEE] CU475000
(AR 5E7T] Aldrich:W50750-4; Fluka:54590; Rare Chemicals Library:S10273-3; Sigma:H5630
................................................................. X # e —
Kirk-Othmer Encycl. Chem. Technol., 3rd edn., Wiley, 1978, 13, 70, (L . 2—)
Sammes, P.G. et al., J.C.S. Perkin 1, 1988, 3229, (Ph ether)
Ayer, W.A_ et al., J. Nat. Prod., 1993, 56, 85, (4-Prcny]oxybcnzaldehydc)
**RTECS (LEMEBHT — &) +»»
FHEEEMHE CERFEMEYE.
R EICRT BT — &
o B EMICRT BT — grex
CEBTTHD) LD50 i% SonHIERAR) .
. BEAL CREORE,
HwEREN ATowmRA-Tw b,
&5 & - #R7 : 2250 mg/ke
BHEEE P BOERLUSMI MR ICET W I,
2B
National Technical Information Service. (Springfield, VA 22161) OTS0534446
R RREICBIT AT — yexs
KEBHE) itk k3T,

B R kR ER
¥B5E - B 1 mmolL
Z R

Mutation Research, (Elsevier Science Pub. B.V., POB 211, 1000 AE Amsterdam, Netherlands) 206,17,1988

§ 3-Hydroxy-4-oxo-4H-pyran-2,6-dicarboxylic acid (CAS £)
b5 - 545]3-Hydroxy-4-pyrone-2,6-dicarboxylic acid. Meconic acid. Opium acid. Poppy acid

[CAS No.1497-59-6 o)
bS] SEHEEEEE S (4-Pyrones) oH
[HE] I“I
S FRICH.0;

53 F’]200.104 HOOC™ “0” “COOCH

(E 5] Occurs in opivm (Papaver somniferum), ZDED Papaver spp.

[R#%]Used as a 0.5% aq. soln. for titrimetric detn. of Fe (71

[PERTHER - =R (H.0), 100 C T=kFuth % 5%

(B IMp 270 T T4HHig

#2]210-215 CTHE

(BEMEITSY /-, X ¥ izals

[PKa f8]pKa 1.83; pKi: 2.11; pKw 11.3 (30% EtOH mu = 0.1)
_________________________________________________________________ gl . - -
Garkusha, G.A. et al.. Zh. Obshch. Khim., 1963, 33, 3579; CA, 60, 11969, (&%)

Lovell, S. et al.. JA.CSS.,, 1999, 121, 7020-7025, (& RIE, $5GH8E)

§ Laudanidine; (R)-form
[CAS No0.J301-21-3
Hes¥aE] 7L hoq ey (Benzylisoquinoline alkaloids)
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§ Laudanosine; (5)-form ‘ CHa
(CAS No.]2688-77-9 _ H.CO. N
{e&ta¥E) 7 Vi a4 B{EE& Y (Benzylisoquinoline alkaloids) 8 @

(853 |

[ F ] CaHrNO- ~ HCO O
(57 8])357.449 H.CO
(EEIKOEYNSH/OENZTIVABA K Papaver somniferum, Argemone 8
diflora (& %), Major metabolite of the neuromuscular blocker Atracurium

[f1i&] Convulsive agent acting on the extrapyramidal system and mesencephalon

(B Mp 89 C

[HeEEE]: [ e lv™ +103 (EtOH). [alo +52 (CHCL)
--------------------------------- SCHR
Martindale, The Extra Pharmacopoeia, 30th edn., Pharmaceutical Press, 1993, 1200
Kitamura, M. et al., 1.0.C., 1994, 59, 297-310, (&%)

Comins, D.L. et al., Tetrahedron, 1997, 48, 16327-16340, (SHKi%)

gran

OCHs  (24)

§ N-Methyl-14-0-demethylepiporphyroxine
({e#4 - B4 ) Alkaloid A4
[CAS No.118361-67-6
He&#s3E) 7 A a1 F{EEH (Protopine alkaloids)
(#5153(]
[73F L] CaHaNO,
[ F&]371.389
(BE)AOESA S G SNB TN OA K: Papaver somniferum (7 2F1)
(#£4R]) 7V X L% T (MeOH)
(ArIMp 217-218 C
[HEE]:[a]o” +340 (c, 0.2 in MeOH)
_____ Sk
Brochmann-Hanssen, E. et al., J. Pharm. Sci., 1968, 57, 30, (47Bf, UV, IR, H-NMR, Mass, ¥iEHRE)

§ 4-Methylnonacosane
{CAS No.1125208-64-2
&t r58] I8k #2{t &%) (Branched aliphatic hydrocarbons)
{#:52) H:C (CH:) »CH (CH:) CH.CH:CHs
{73 F 2] CuHa
(7 FHE]422.82
[EE] Papaver somniferum
A ]1Mp 56 C
SCHR
Bhakuni, R.S. et al., J. Indian Chem. Soc., 1992, 69, 889, (7HE)

§ Morphine; (-)-form
Uteat 8 7 N 101 F{e& Y (Morphine alkaloids), 34: FIHE#3E (Psychotropic agents), 34 SFE-A
%1 K (Analgesics-opioid), 3&47: FIFRFEF (Anaesthetics, local, 3. FEA - REEHMERE (Opioid

receptor agonists)

(#8531 "o CHs
[ﬁ%it] CiHisNOs N

(5T H]285342 o

(ZF])opium (Papaver somniferum) (7 >FDDEARTNADA R, EFLROHD ”» 5
WMEBSNS:. Ty FIZIXLFA), 1 ZEEOMM, apparently as a O result
of genuine biosynth. HO

(IR A LA A 1 FEEER. Psychotomimetic agent, $%¥E, #AMH{EA. A drug of abuse. Acts as a
stimulant to horses, has been used in horse doping

(#EIR] 770 X L5 & - — K704 (EtOH 15 #0), #E7K D 71 X 1 i& & (anisole)

(R =]Mp 254-256 4 C TR (FAYD

(HehEreE]: [ oo™ -130.9 (McOH)
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