{43 F 3] CuH0:
[5rFE]378.421 _
(BRI RO#EBOETH 5538 Helianthus annuus
X mk
Hutchison, M. et al., Phytochemistry, 1988, 27, 2695, (Gibberellin Ass)

§ Gibberellin Au ; 15 8 -Hydroxy
[b%% - 34 ] Gibberellin A o
UES #5388l 7L X/ 1 F (Gibberellins) OH
73 F R ] CxuHuOe
[4F8]362.422 c::-goc OH  CH
(B Helianthus annuus OEF

X B

Owen, D.J. et al., Phytochemistry, 1996, 42, 921, (GAuo)

§ Gibberellin A ; 15 8 -Hydroxy HaC COOgOOH
[{E24 - B8] Gibberellin Aw ° OH cn,
UE&#58] 7L/ 1 K (Gibberellins)

(R OH
[ﬁ%ﬁ] CzqunOa C HS
(53 F&E]364.438

(B[R] Helianthus annuus OFEF

X Bk

Owen, D.J. et al., Phytochemistry, 1996, 42, 921, (GAw)

§ Gibberellin As ; 15 B -Hydroxy HOOC OH

[{e%% - B8] Gibberellin Axs CH, CHy

[t&® o] TN X 7 1 K (Gibberellins) HO

(=] OH

. [3F3R] CvHu0s

[ F8]380.394 HO

(Z ) Helianthus annuus DHEF o
X R

Castellaro, S.J. et al., J.C.S. Perkin 1, 1990, 145, (GA:)

COOH

§ 3-0- 2-D-Glucopyranuronosyl-D-xylose (CAS £) o 0.
[CAS No.]85269-45-0
(L &5 48] BAILH (Glycuronic acids),Bé7KAE#7 (Disaccharides) o+ 0 OH

(#8153%]

[5FR) CuHuOu OH o

(5 F8&]326.257

[ER] RO 5538k partial acid hydrolysates of sunflower (Helianthus annuus) head hemicellulose,
pear cell-wall xylan, from various wheat-straw preparations and from corn hulls

(Bl Lals +18 (H:0)
X #ik

Adams, G.A,, Can. J. Chem., 1952, 30, 698; 1953, 31, 134, (5B
Bishop, C.T., Can. J. Chem., 1953, 31, 134; 1955, 33, 1521, (5}8)
Aspinall, G.O. et al,, J.C.S., 1954, 1731, (5}Ef)

Brasch, D.J. et al., Tappi, 1956, 39, 581; 768, (7 #§, iHikik)
Yoshida, S. et al., Agric. Biol. Chem., 1990, 54, 1319, (53§#)

=CHp
§ Heliannuol C OH
[CAS No.]161730-08-1 HO
L&MW 4] 7 )L~/ 1 | (Bisabolane sesquiterpenoids) o CH,
(] HsC

- (0 -



[43F ] CisHnOs
(4 FB&)248.321
[—fEE9ME ] A rearranged bisabolane sesquiterpenoid
(&R ] Helianthus annuus

MR A1 N

[HeREYEEE]: [ @)o® -38 (¢, 0.1 in CHCL)

X B
Mac acute i as, F.A. et al,, J.O.C., 1994, 59, 8261-8266, (73, H-NMR, C13-NMR)

§ Heliannuol E
[CAS No.]241139-49-1 ~CHs
({b&th4E) 7)1~ J - F (Bisabolane sesquiterpenoids)

ER] OH
[ﬁ'?i’t] CisH1O: ’ H3C
[4rFE]248.321 HO 0 CH,

(& Helianthus annuus CHs
HMRIFBEOT N
(HEHE]: [ als” -68.6 {c, 0.1 in CHCL)

P
Mac acute i as, F.A. et al, Tet. Lett,, 1999, 40, 4725-4728, (5B, H-NMR, C13-NMR)

§ Helianol
24 - 214119(10 — 9)-Abeo-3,4-secotirucalla-4,24-dien-3-o0l
[CAS No.]178330-51-3

(&P EI T A J A F (Tincallane/euphane
triterpencids)
(Rl
(4 FH]CxH:0
[ TFR]428.74
(35 Helianthus annuus
(E4K] A A
(FOMOT— 7] EERIT 1998 EICRESI N
3 B

Akihisa, T. et al., Chem. Pharm. Bull., 1996, 44, 1255-1257, (53, H-NMR, C13-NMR)
Akihisa, T. et al,, J. Nat. Prod., 1998, 61, 409-412, (%38, H-NMR, C13-NMR, #iR5E)

8 Heliespirone A OH
(CAS No.]202533-71-9 §2C
UES#5HR] 7L X /A K (Miscellaneous cyclohexane sesquiterpenoids) 0 Ch,
[#8:E2] HC o s
[5F2] CsHaxO. ?
[ FR]264.321
[Z[R] Helianthus annuus
HERIERBDOTA N
[EeREe ] : [ alo” 29 (c, 0.1 in CHCL)

pra iy

Mar acute j as, F.A. et al., Tet. Lett., 1998, 39, 427-430, (578§, H-NMR, C13-NMR)

§ 4,6-Heneicosanedione
b &4 53 38) K6 i1k & % (Saturated unbranched aldehydes and ketoncs)
[#8:&5X] H:C (CHY) .\ COCH:COCH:CH:CH:
[ FR] CuHwO:
(5 7B1324.546
(£ /5] Helianthus annuus OTES}

3 ER

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (73B, & R¥K)
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§ 4,6-Heneicosanedione; 4-Alcohol

({44 + 54 ]4-Hydroxy-6-heneicosanone :

e & %153 881 a5 &1t &% (Saturated unbranched aldehydes and ketones)

(& ] O OH

(53 7] CuH0: ,\/v\/v\/\/\)j\/j\/\

(53 F&1326.562 : H3C CH,
[T Helianthus annuus OTEH

3k
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (5 8, S5k

§ 4,6-Heneicosanedione; 6-Alcohol
(k%4 - B4 ] 6-Hydroxy-4-heneicosanone
[k &¥53 8] el i1t &4 (Saturated unbranched aldehydes and ketones)
(#8ER] OH 0O
[53F ] CaH.0: ’\/\/\/\/\/\/\)\/u\/\
[5FR]326.562 HiC CHg
(B Helianthus annuus O _
X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (}BE, SRE)

§ 6,8-Heneicosanedione
e &% 5350 IEHi =1L & 4 (Saturated unbranched aldehydes and ketones)
(##83& X1 H:C (CH) »COCH:CO (CH.) «CH; '
[53F3] CuHwO: '
[5FR1324.546
(%R ] the pollen of Helianthus annuus
(3R] Helianthus annuus OTEE}
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (2B, &)

§ 6,8-Heneicosanedione; 6-Alcohol
[{£%#4% + 314 ] 6-Hydroxy-8-heneicosanone
HE S %53 380 B et &% (Saturated unbranched aldehydes and ketones)

[HEsE ]

(53 FR] CaR-0: O OH

(5 T &]326.562 A~~~ A A~

(R IR] Helianthus anmus DIEH HsC CH,

3wk
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (5YH, & RiE)

§ 6,8-Heneicosanedione; $-Alcohol
[{E24% - $14]8-Hydroxy-6-heneicosanone
LS5 58] 515 11L& 4 (Saturated unbranched aldehydes and ketones)
(#:E ] OH O
(53-F3] CuH.0:
[5+F8&1326.562 Hac/\/\/\/\/\/\A/u\N\CHa
(&R Helianthus annuus DK}
X R

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (578, &)

§ 8,10-Hentriacontanedione

(&% 5481 Bht %4k &% (Saturated unbranched aldehydes and ketones)
[#8:1&5 201 H.C (CH:) nCOCH:CO (CH:) «CH:

[2F 3R] C:HWO:

[ F &) 464.814

(ZIR] Helianthus annuus DIEER
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. Bk -
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 4,6-Heptacosanedione
(L& %53 35 TE Wi e 1t &4 (Saturated unbranched aldehydes and ketones)
[#157] H:C (CH:) »COCH-COCH:CH:CHs
[4rF3] CrHs0:
(53T R]408.707
(£ 5] Helianthus annuus DIEH

----- by

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 4,6-Heptacosanedione; 4-Alcohol

({b2:4 - B|4]4-Hydroxy-6-heptacosanone

(b &4 3] Bl AL, &4 (Saturated unbranched aldehydes and ketones)

[#E=R] O OH

(53 F R CrHsO: /\/\/\/\/\/\/\/\/\/\)K/‘\/\

(4 F&l410.722 HC CH,
(£ Helianthus annuus DIE¥R

X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 6,3-Heptacosanedione

&5 a] el it &% (Saturated unbranched aldehydes and ketones)
[#:8] H:C (CH:) «COCH:CO (CH.) «CH:

[5F3] CxH:0:

[4rF&]1408.707

[#1R] Helianthus annuus DTE¥}

X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 6,8-Heptacosanedione; 6-Alcohol

({t24 - B4 ]6-Hydroxy-8-heptacosanone

[{b& 45 8] Bs R ikt & %) (Saturated unbranched aldehydes and ketones)

[iEat) O OH
[4FA)CoHs0: /\/\/\/\/\/\/\/\/\)]\/W
[AF@la0722  C CH,
(#R] Helianthus annuus DK} :
X B
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 8,10-Heptacosanedione

(b2 443 58] e (L &% (Saturated unbranched aldehydes and ketones)
[#3&7%] H:C (CH2) 1«COCH:CO (CH:) «CHs

[43F 3R] CoH0:

(5> F2]408.707

(%8 Helianthus annuus OTE¥3

3k
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 10,12-Heptacosanedione

[CAS No.195605-27-9

&5 %8 IS 15 (L. &4 (Saturated unbranched aldehydes and ketones)
[#5:& ] H:C (CH:) 1.COCH:CO (CH:) sCHs

(43 FR] CoH0:

(5>-F2]408.707

(BF] # /33, Helianthus annuus
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(&) HiBE LA
[PEIR] 4 & (Me.CO)
(R IMp 50-51C
------ X B

Matsuzaki, T., Agric. Biol. Chem., 1988, 52, 2341-2342, (5B, UV, H-NMR, Mass)
Schuliz, S. et al., Phytochemistry, 2000, 54, 325-336, (7B

§ 12,14-Heptacosanedione
(L& %53 %] RE 5 1%L &4 (Saturated unbranched aldehydes and ketones)
{##:1&3X] B.C (CH.) :COCH:CO (CH:) »CH:
(5372 C2Hx0:
(53 F8&]1408.707
(IR Helianthus annuus DI}

X Bk

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 4,6-Hexacosanedione
(EE 53 BRI IEN HR{L & ¥ (Saturated unbranched aldehydes and ketones)
(#1853 H.C (CH.) sCOCH:COCH:CH:CH:
(53 F3] CxHuO:
(5 FB’1394.68
(RIR] Helianthus annuus DIEX
X #R

‘Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 5,7-Hexacosanedione
({E& 53 48] RE NG ¥4 &4 (Saturated unbranched aldehydes and ketones)
[ 3(] H:C (CH:) »COCH:CO (CH.) sCHs
(5 FR] CuH0:
[ F8&]394.68
(B ] Helianthus annuus D168}
X

Schuitz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 6,8-Hexacosanedione

(4L &9753 8R] BERA #AL 241 (Saturated unbranched aldehydes and ketones)
[#%3#3{] H:C (CH») »COCH:CO (CH:) «CHs

{53 F3] CxHxO:

(5> F81394.68

(3R] Helianthus annuus DIEE)

3Bk
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 6,8-Hexacosanedione; 6-Alcohol
(k4 - B14]6-Hydroxy-8-hexacosanone
HEE#5) %] RS AL &%) (Saturated unbranched aldehydes and ketones)

]
(BFRICHA0 T TN N NN NN N O

[53F 1]396.696 _, O OH

(B Helianthus annuus D1
X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 7,9-Hexacosanedione

(1 & #5330 MM 15124 (Saturated unbranched aldehydes and ketones)
U5 H,C (CH.) «COCH:CO (CH) sCHs

[ FR] CuHwO:

-73 -



[5-T-8]394.68
[ £/ ] Helianthus annuus DTER

-3 WA
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 10,12-Hexacosanedione
k&5 5] I8k e (b &% (Saturated unbranched aldehydes and ketones)
&R ) H.C (CH:) sCOCH:CO (CH2) sCHs
[43F 3] CuHs0:
[543 F1&]394.68
(B Helianthus annuus DTEH}

3 HR

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 11,13-Hexacosanedione '

(&4 4E] I8R5 1 (L. &4 (Saturated unbranched aldehydes and ketones)
[#:#5X] H:C (CH.) »COCH:CO (CH:) sCHs

(53 FR] CeHs0:

(43 F8]394.68

(¥ Helianthus annuus O1EXG

X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1-Hydroxy-4-0xo-2,5,10-bisabolatrien-12-al; (E)-form

[{k%4% - 94 ]Glandulone C

[{ea#4a i) 7)1 /1 K (Bisabolane sesquiterpenoids) HyC OH

(HEA]

(43 F3] CusHx0 o) A
[5+FH]248.321

(#: 2] Helianthus annuus CHe CHs
(HRIFEDOZTT I

[HBEXEEE): [ alo® +23.6 (c, 0.12 in MeOH)

UV: [neutral] A ou 230 ; 292 (MeOH) (Berdy)

X 8k
Spring, O. et al., Phytochemistry, 1992, 31, 1541, (53B§, H-NMR)

Mendoza, G.V. et al., J. Nat, Prod., 1993, 56, 2073, (578, H-NMR, C13-NMR, & Hkix)

§ 1-Hydroxy-4-oxo-2,5,10-bisabolatrien-12-al; (E)-form, 1-Ketone
({tZ¥% - B14]1,4-Dioxo-2,5,10-bisabolatrien-12-al. Glandulone A
K] B‘?%ﬁﬁ] F )~/ 1 I (Bisabolane sesquiterpenoids) HaC o
Eiﬁxﬁit]
7 F3R] CisHiOs
(43T 8] 246.305 0o T o
(E R ] Helianthus annuus CH; CH;
(HERIZBROFTIN
[HiEYE]:[als® +142.5 (¢, 0.12 in MeOH)
UV: [neutral] A wu 232 ; 262 (MeOH) (Berdy)
X Bk
Spring, O. et al., Phytochemistry, 1992, 31, 1541, (5}, H-NMR)
Mendoza, G.V. et al., J. Nat. Prod., 1993, 56, 2073, (54, H-NMR, C13-NMR, &)

O
8 8-Hydroxy-14-oxo-1(10) ,4,11 (13) -germacratrien-12,6-olide; (1(10) o H:C
E,AE,6 a,8 8)-form, Angeloyl o) 0
e gl 7L X/ F (Elemane sesquiterpenoids) HiC =
(R ‘ c
[43F 3] CH:0s ; ' ' OHC CH,
[ F81344.407

.74 -



(] Helianthus annuus

Saleh, A.A. et al,, J.C.S. Perkin 1, 1980, 1090, (Glabratolide)

Bohlmann, F. et al., Annalen, 1984, 228

Kijjoa, A. et al., Phytochemistry, 1993, 32, 383, (4}E#)

Hemaacutendez, L.R. et al., Phytochemistry, 1996, 42, 1367; 1369, (ifil{k)

HOOG CH,

§ 15-Hydroxy-19-trachylobanoic acid; (enz-15 8) -form
[CAS No.] 83404-76-6 OH
[fL&#5 48] 7)1~/ 1 F (Trachylobane diterpenoids)
(#:ER) H,C
[53F 3] CoHx0s CH,
(5> FE]318.455
(ZR1Occurs as esters in sunflower heads (Helianthus annuus). Also occurs in Viguera pazensis as an
inseparable mixt. of 15-esters

X #k

Ferguson, G. et al,, J. Chem. Res., Synop., 1982, 200, (k& H5)
Bohlmann, F. et al., Annalen, 1984, 495, (5}§f)

§ 16-Kauren-19-ol; ent-form, 19-Carbexylic acid, Me ester

[CAS No.]41473-15-8 Hcooc S CH,
HES#5 ] 7 )L~/ 1 K (Kaurane diterpenoids)

(iR

(4] CiHx0: — CHy

[ F81316.483
[BIR]ROREMN 5 53 BE: Helianthus annuus, Othonna cylindrica,
F D
[HER] 5 (MeOH)
(A1 Mp 88-89 T
[HemEXEE]):[alo -107 (c, 3.2 in CHCL)
R
Kalinowskii, A.I et al., Khim. Prir. Soedin., 1971, 7, 281-286; Chem. Nat. Compd. (Engl. Transl.), 1971, 7,
269-273, (acid, Mass)
Piozzi, F. et al., Phytochemistry, 1971, 10, 1164-1166, (aldehyde, 4}8f)
Bohlmann, F. et al.,, Chem. Ber., 1973, 106, 841-844, (4}Ef)

8 20(29) -Lupene-3,16,28-triol; (3 8,16 8)-form
[{t%#4 - B4 ]Heliantriol B:

[CAS No.]61229-18-3

HEEHH R T X/ 1 F (Lupane triterpenoids)
(#:EK]

(5 F 2] CuHsOs
[ FR]458.723 HsC CH,
(B/R] Beyeria brevifolia, Calendula officinalis, Helianthus annuus, Stenocereus thurberi
HER]) #55 (MeOH)

(B4.< Mp 300-301 T

[HeREXEE]): [ alo +8 (¢, 0.4 in CHCL)

X R
Errington, S.G. et al,, Aust. J. Chem., 1976, 29, 1809, (5}, H-NMR)
St Pyrek, I, Pol. I. Chem. (Rocz. Chem.), 1979, 53, 2465, (53i%)
Kircher, H.-W., Phytochemistry, 1980, 19, 2707, (%%t

§ Methylcyclopentane (CAS %) (IH CAS %) CHy
[CAS No.]96-37-7

HESW R B %Ay {Monocarbocyclic alkanes)

[HE =]

-75-



[ FX]CHe
[4FE]84.161
(& B KO S 53 8E: Artemisia annua, Helianthus annuus. Also found in petroleum
(MR ikfs '
(#~]Fp-139.8TC
[Bs]Bp 72-722°C
(BE1d . 0.747
[E#72]n"s 1.4088
[EE - BEIRALPTL, FXEE: -20°C, BRAFEXIRE 258361 C
[bEmEEE T — ¥ % RTECS) BEE 5] GY4640000
[BR7E 7] Aldrich:M3940-7: Fluka:66495 o
=

Bemard, M. et al., Ullmanns Encykl. Tech. Chem., 4. Aufl,, 1975, 9, 680, (LEa—)
Bowen, R.D. et al., Org. Mass Spectrom., 1977, 12, 453, (Mass)
Liu, Q. et al., CA, 1988, 109, 134804t, (5 &)
Pham-Delegue, M.H. et al,, J. Chem. Ecol., 1989, 15, 329, (53Hf)
»*xRTECS ({LEMEBET —F) **=
o R EERITEAT ST — F e
P BB T BTy e
KHEBRFE> RHAEIN-B/NBFEEE (LCLo) ITBIT 2B
RBRER s AL
wEBEY TR YU,
58 - M : 95 gm/m3
HERE : (F7Eh) £ 5.
(78) ERELIRERE~ORE.
Chei B s, 3 7= 1R ) R RN, :

B JaSCHR
Naunyn-Schmiedeberg's Archiv fuer Experimentelle Pathologie wund Pharmakologie. { Berlin, Ger.)
149,116,1930
T DD B EH S AR
KREBFE B/VEHEER (TDLo).
PREEFERE : EO%S.
HREY o EE-Sy b
58 - £ : 10 gm/kgd BREARES
BEXE D (R ERAE) #ERD iR
(BiE5— 5 BE) T
2 Rk .
Toxicology and Industrial Health.(Princeton Scientific Pub. Co., POB 2155, Princeton, NJ 08540)1(3)
,67,1985

§ 25-Methyl-24-methylenecholest-5-en-3-0l; 3 8 -form

[{b%4 - B4]25-Methyl-24-methylenecholesterol

[CAS No.]89702-24-9

a8l A O F (Ergostane  steroids;excluding withanolides
and brassinolides). (C28).

(g

(4372 CxHO

(57 E)412.698

[ &R ] Brassica juncea, Helianthus annuus, Phaseolus vulgaris,
Wrightia tinctoria HO
[H£:1R] %5 & (EtOH)

(Bt Mp 158.5-160 C

X R
Matsumoto, T. et al., Phytochemistry, 1983, 22, 2619; 1984, 23, 921; 1988, 27, 629; 3231, (77Kb

8§ 6,8-Nonacosanedione
[t & 45338 FElT =1 & %) (Saturated unbranched aldehydes and ketones)

- 76 -



[#5 ] H:.C (CH) »COCH:CO (CH.) «CHs
(93 73] CoHsO:
[543 F&]436.76
(Z ] Helianthus annuus DTEH}
X #K
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 8,10-Nonacosanedione (CAS £2)
[CAS No.]158170-84-6
[1t-& 4753 %80 SR #eAt &4 (Saturated unbranched aldehydes and ketones)
[#:E]) H:C (CH») »COCH:CO (CH:) «CHs
(437 R CoHsO:
(5 FR1436.76
(BIF] % < © Rhododendron =7 NIBOBEMSBESNBE TV Y A, Helianthus annuus DIER}
[H&] i LA s
X

Evans, D. et al,, Phytochemistry, 1975, 14, 2447, (5}BE, chromatog, Mass)
Matsuzaki, T. et al,, Agric. Biol. Chem., 1988, 52, 2341, (S UV, H-NMR, Mass)
Schultz, S. et al,, Phytochemistry, 2000, 54, 325-336

§ 10,12-Nonacosanedione

HE&45y 8] IE B (Y. &4 (Saturated unbranched aldehydes and ketones)
.58 R] H:C (CH2) «COCH:CO (CH:) «CH;

(53 F3] CsHsO:

(53 F 1] 436.76

(B IR]) Helianthus annuus DTER}

X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (B, &)

§ 12,14-Nonacosanedione (CAS &)

[CAS No.]158141-94-9

&85 R IERT (L &4 (Saturated unbranched aldehydes and ketones)

[#&E] H:C (CH.) wCOCH:CO (CH:) «CHs

(43 F 3] CoH50:

(5T &) 436.76

(B Eucalyptus & Rhododendron spp- DA 1 IV, Helianthus annuus DIEW
3 Hk

Hom, D.H.S. et al,, Aust. J. Chem., 1964, 17, 464, (518

Evans, D. et al,, Phytochemistry, 1975, 14, 2447, (5B, chromatog, Mass)

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 4,6-Nonadecanedione

[1E:&#5 #R) RE R 151K & 47 (Saturated unbranched aldehydes and ketones)
(#1530 H:C (CH:) ..COCH.COCH:CH.CH>

(4 FR] CuHi0:

(4 F8#]1296.492

[BIR] Helianthus annuus DTEY

X Wk
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (518, & k%)

§ 4,6-Nonadecanedione; 4-Alcohol

[{L%4# - B4 ] 4-Hydroxy-6-nonadecanone

(L& %53 381 FRRS (L &4 (Saturated unbranched aldehydes and keiones)

[(HER) O O©OH

[4FR] CisH3:0: /\/\/\/\N\M/\
5 7 &]298.508 H3C CHg
(] Helianthus annuus OTEH}
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37 Hk
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (438, &K

§ 4,6-Nonadecanedione; 6-Alcohol

k%4 - 54 6-Hydroxy-4-nonadecanone

[{t& %548 Be i 51k &4 (Saturated unbranched aldehydes and ketones)

[HEE=R] OH O

[ﬁ?i{] CiH0: /\/\/\/\/\/\/'\/Ik/\
5y 7H])298.508 HaC CH,
(B8] Helianthus annuus OTE¥R

3 HR
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (78, & 5%

§ Nopalinic acid ‘

({E224 - B4 ]N- (4-Amino-1-carboxybutyD glutamic  acid (CAS #5). N'-(1,3-Dicarboxypropyl) omithine.
Omaline

[CAS No.] 63409-16-5

({b&84r4a] 7 = / B & R 7F K (Miscellaneous modified aminoacids)

#3852 ] HoN (CH.) ;CH (COOH) NHCH (COOH) CH:CH:COOH

[ FR]CrHisN:0s

[5+F8]262.262

[ZE1ROWEMD S 458  Nicotiana  tabacum & Helianthus annuus ©2 272 2> d—)L 1)V A. Human

urine collagen degradation prod.
X R

Firmin, J.L. et al., Phytochemistry, 1977, 16, 761, (7B, S5i%)
Scott, LM. et al., Phytochemistry, 1978, 17, 1103, (£ &5%)

8§ 5,7-Octacosanedione ‘
[ &3 N i i{k & %) (Saturated unbranched aldehydes and ketones)
[#8:& 3] H:C (CH:) »COCH:CO (CH:) sCHs
(5 F&] CuHsO:
{5+ TR&]422.733
{#{] Helianthus annuus OIER

X #k
Schultz, S. et al.,, Phytochemistry, 2000, 54, 325-336

§ 6,8-Octacosanedione

(b &4 58] Ie 15 1L &4 (Saturated unbranched aldehydes and ketones)
[#3&3X] H:C (CH») »COCH:CO (CH:) «CHs

[4F=] CxHs0:

(5 FR’]422.733

(ZE 1 Helianthus annuus OIEX

X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 7,9-Octacosanedione

(L &5 S B 1L &% (Saturated unbranched aldehydes and ketones)
(#3852 ] H:C (CH:) »COCH:CO (CH») sCH; '
[ F] CuH:i0:

[5rF#]422.733

[EH] Helianthus annuus OIEH

3 Hk
Schultz, 8. et al., Phytochemistry, 2000, 54, 325-336

§ 8,10-Octacosanedione
[k &5 48] 1815 et &% (Saturated unbranched aldehydes and ketones)
#8157 ] HyC (CH2) COCH:CO (CH.) «CHs
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(53 F3] CuHs0:
(53 F&]422.733
[BIR] Helianthus annuus DIEE}
X Bk
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 10,12-Octacosanedione

[1E& 453 5] B #R1L &4 (Saturated unbranched aldehydes and ketones)
(#83E=] H:C (CHY) sCOCH:CO (CH:) sCH3

[53F30] CaH:0;

(53 FE]1422.733

(B/R] Helianthus annuus DIEF}

X ik
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 11,13-Octacosanedione
Uk &4 53 58] sl i1k &% (Saturated unbranched aldehydes and ketones)
[#:38= ] H:C (CHY »COCH:CO (CH:) sCH: :
(53 FR] CuHs0:
(73 F1&]422.733
[EIR] Helianthus annuus OIER
X #K
‘Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 12,14-Octacosanedione
(& %5 ¥ NS 1L 5 90 (Saturated unbranched aldehydes and ketones)
(#%:83\] H:C (CH.) »COCH:CO (CH.) CH;
[5 73] CuHx0:
[ FR]1422.733
(ZF] Helianthus annuus OIEE)

X #R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

8 13 (18)-Oleanene-3,16,28-triol; (3 8,16 8)-form
[{t%4 + 94 ] Heliantriol A.. Coflotriol
[CAS No.]26540-64-7

(LaMs 8] 51X 1 F (Oleanane triterpenoids)
(HiEt] CH .‘ CH,OH
[43F 3] CuHuOs ‘@
(5 FR]458.723 HO CHy
(BEREIXOEMDIED S8  Helianthus annuus, Calendula H.¢” “CH

. . 3 3
officinalis
(HEIR] R4 & (EtoAC)
[Bts1Mp 279-281 C
(HehEEE]:[alo -36.7 (¢, 1 in CHCL)

X #R

Kubota, T. et al., Tetrahedron, 1967, 23, 3333, (&%)
St. Pyrek, J., Pol. J. Chem. (Rocz. Chem.), 1979, 53, 2465, (4}Bf)

§ 4-Oxo-1(5),2,11(13) -xanthatrien-12,8-olide; (8 8,10 8)-form O
[{L%% - B4 )8-Epixanthatin 0O
HEEMHE] 5 VX /1 ¥ (Xanthane sesquiterpenoids) CH,
(]
[4rF3] CisHuOs HC
Eg‘%ﬂjﬁ] 246.305 3

IR ] Helianthus annuus
[FI2) B R B R 2 \-COCH,
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S —— 3 #k
Yokotani-Tomita, K. et al., Phytochemistry, 1997, 46, 503-506, (S-Epixanthatin, H-NMR)

§ 4,6-Pentacosanedione

[{t& 45 %8) IS Bh 15k &9 (Saturated unbranched aldehydes-and ketones)
[#ER] H:C (CHY) wCOCH:COCH.CH:CHs

[43F] CsHuO:

[4>F 58 1380.653

(& E] Helianthus annuus O IEH}

X K
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (5B, SRIE)

§ 4,6-Pentacosanedione; 4-Alcohol

[{b%#% - 54 ]4-Hydroxy-6-pentacosanone

&4 53 %] I585 1% (L & ¥ (Saturated unbranched aldehydes and ketones)

(ER) O OH

[53F 2] CxHwO: /\/\/\/\/\/\/\/\/\/u\/K/\

(43 F8]382.669 HaC CH,
[ B 57) Helianthus annuus D1}

A X Bk
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (738, &Rk

& 4,6-Pentacosanedione; 6-Alcohol

b4 - B44]6-Hydroxy-4-pentacosanone

[{t& 58] I8R5 (L. &% (Saturated unbranched aldehydes and ketones)

(H:E) OH O

AT Cullu /\/\/\/\/\/\/\/\/\/'\)l\/\

{5 T 382.669 HsC CH;,
(BJR] Helianthus annuus @

e

X ER
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (738, Sk

8 6,3-Pentacosanedione
(e &5 4] ielh (k. & % (Saturated unbranched aldehydes and ketones)
[#:&R] H.C (CH2) «COCH:CO (CH:) «CHs
(4 FH] CsHuO:
(5 F21380.653
[# 5] Helianthus annuus OTE¥
X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (738, SERIE)

§ 6,8-Pentacosanedione; 6-Alcohol

(k%4 - §4] 6-Hydroxy-8-pentacosanone

e &445338) I5R5 1L &% (Saturated unbranched aldehydes and ketones)

(H:E5X] O OH
e OSSO § SO
(5> 781382669 HaC ~ CH
[E ] Helianthus anmuus O1E¥} '

3

X
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (7B, SRRIK)

§ 7,9-Pentacesanedione

[t & 445 38) Bs b %Ak &%) (Saturated unbranched aldehydes and ketones)
[#33] B:C (CH2) sCOCH:CO (CH2) sCHs

[5F ] CsHuO:

[53F£]380.653
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(E 5] Helianthus annuus OTEH;
........ - ——— iy vl | G
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 10,12-Pentacosanedione
L& 45 31 BERG (L &% (Saturated unbranched aldehydes and ketones)
(#:53] H:C (CH2) »COCH:CO (CH,) sCH;
[43F 3] CHuO:
(53 F1&]380.653
(B T] Helianthus annuus DR
3 HR
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 3,3',4',5,7-Pentahydroxyflavylium (1+) ; 3-0- (O-Malonyl- 8 -D-xylopyranoside)

({E%# « 5%]Cyanidin 3- (malonylxyloside)

(CAS No.1156736-60-6

UeE85 8] 7 58 / 1 K (Anthocyanidins and anthocyanins; 5 X O-B#H), 75K /1 K (Flavonoids
BEE 832 TR

(BB FRER I3 0

[ﬁ?ﬁ] C?JHJIOIJ i

(7T R&]505.411

(RR] Helianthus annuus OEF
. X B
Mazza, G. et al., Phytochemistry, 1994, 35, 237, (3-malonylxyloside)

§ 1-Phenyl-1,3-docosanedione
({E2%4 - B4 ]11-Benzoyl-2-heneicosanone
(LB 28] B A F K (Simple ary] ketones)
[##153X) HsC (CH.) »COCH:COPh
(4 FR] CuHuO:
[5F&]414.67
(RIR) Helianthus annuus D1EX}
e
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1-Phenyl-1,3-dodecanedione

b4 - 3142]1-Benzoyl-2-undecanone
HEEW R BB % E R (Simple aryl ketones)
(#8:&5X] H.C (CH.) sCOCH:COPh

[4F 3] CisH0:

(73 F&]274.402

(3] Helianthus annuus O

X MR
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1-Phenyl-1,3-eicosanedione (CAS %)

(k=4 - 34:]1-Benzoyl-2-nonadecanone

[CAS No.]58446-52-9

(L& 5 48) BB # & 1% (Simple aryl ketones)
(#8185 ] PhCOCH:CO (CH.) »CH»

[53F] C:H.-0:

[5+F81386.617

(B IR Helianthus annuus OTER

[Ali&] Heat stabiliser for PVC

X Bk
Ger. Pat., 1975, 2 600 516; CA, 85, 125135j, (i)
Schultz, S, et al,, Phytochemistry, 2000, 54, 325-336
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§ 1-Phenyl-1,3-eicosanedione; 3-Alcohol
b4 - 314]3-Hydroxy-1-phenyl-1-eicosanone
[{L& 4 8] B3R5 & & (Simple aryl ketones)
(R

[53F3K] CuHuO: OH CHa
(5 F8]388.632
[8:/8] Helianthus annuus DOTEH 0

3 R
Eur. Pat.,, 1995, 658 592; CA, 123, 288308k, (5 Bki%, Aid)
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

8 1-Phenyl-1,3-hencicosanedione
({4 - 54] 1-Benzoyl-2-cicosanone
&5 3R] BERFS EIEK (Simple aryl ketones)
[#:#5] H:C (CH) »COCH:COPh
[4F3] CxHuO:
(43381 400.643
[# 5] Helianthus annuus DIEH}
p g
Schuliz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1-.Phenyl-1,3-heneicosanedione; 3-Alcohol
[{t%4 - 54]3-Hydroxy-1-phenyl-1-heneicosanone. 1-Benzoyl-2-eicosanol
(&5 3R] BB 55 K (Simple aryl ketones)

{#ER]

(43 F ] CrHuO: .

[ F&]1402.659 H4C

[#R] Helianthus annuus D1EX} OH O

X #k
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1-Phenyl-1,3-heptadecanedione
[{b=:4 + 314]1-Benzoyl-2-hexadecanone
(b &4 3] BIR ¥ & (Simple ary! ketones)
(#4315 H:C (CH») »COCH:COPh
[43F3) CzHiO:
[53FB]344.536
(%71 Helianthus annuus OTER
X HER
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1-Phenyl-1,3-heptadecanedione; 3-Alcohol
[{t%% - 14]3-Hydroxy-1-phenyl-1-heptadecanone. 1-Benzoyl-2-hexadecanol

A5 E] RS EE (Simple aryl ketones) _
(#8838
[543 73] CaHs0: HsC

(5 FE]346.552 OH O
(&R Helianthus annuus OIEH; '
X B

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1.Phenyl-1,3-hexadecanedione

[{t% 4 - $14]1-Benzoyl-2-pentadecanone

UL &7 8] BEIRF5E 1 (Simple aryl ketones)
{#:EA] HC (CH:) ».COCH:COPh
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(7FX]CaHM 0,
[7F8&]1330.509
[®IF] Helianthus annuus D1EE
X B

Schuitz, 8. et al., Phytochemistry, 2000, 54, 325-336, (5B, &Rk

§ 1-Phenyl-1,3-hexadecanedione; 1-Alcohol
k%% - 5141 1-Hydroxy-1-phenyl-3-hexadecanone
HES#5 5] R E 1 (Simple aryl ketones) 0O OH

(R
(43 F=] CoHx0: HaC
(5 FB]1332.525 '

TR IR Helianthus annuus O}
3 #k

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (5}BE, & ki)

§ 1-Phenyl-1,3-hexadecanedione; 3-Alcohol
({4 + B4]3-Hydroxy-1-phenyl-1-hexadecanone. 1-Benzoyl-2-pentadecanol
ML &% 7338 BB (Simple aryl ketones) OH O

(#iE)
[ﬁ?it] CuHss(O: HSC
(9 FR]332.525

[ Helianthus annuus DO
X W
Schultz, S. et al,, Phytochemistry, 2000, 54, 325-336, (%}BE, &)

§ 1-Phenyl-1,3-nonadecanedione

([{t%:4 - 5] 1-Benzoyl-2-octadecanone
HES 53] BERF5 & 1 (Simple aryl ketones)
{8 ] HiC (CH) :COCH:COPh

[543 F3] CsHWO:

(2 FR]I372.59

(BIR] Helianthus annuus DI

. R

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 1-Phenyl-1,3-octadecanedione
(b5 - 314]1-Benzoyl-2-heptadecanone
LS5 8) BRFSE K (Simple aryl ketones)
[##:530) H:C (CH.) wCOCH:COPh
[2F] CuHx0:
[(2F8&]358.563
(B Helianthus annuus OTER)
X R

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (528, & RRi%)

§ 1-Phenyl-1,3-octadecanedione; 1-Alcohol
[{£Z% » 3l4]1-Hydroxy-1-phenyl-3-octadecanone
HES 95 %) BiBE35 B 1% (Simple aryl ketones) O OH

(BER] HLC :
(5 F] CuH.O: 3
(53 FR)360.579

(B 7] Helianthus annuus DI
e

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (538, &)

§ 1-Phenyl-1,3-octadecanedione; 3-Aicohol
-83-



[{t224 - B45]3-Hydroxy-1-phenyl-1-octadecanone. 1-Benzoyl-2-heptadecanol
[{b& 453 48] BB %R (Simple aryl ketones)

[HE=] : OH O
[‘ﬁ‘%ﬁ] CuHuwO: ’ HAC
(5 F8)360.579 3

(£ 8] Helianthus annuus OTEE}
X Wk

Schultz, S. et al., Phytochemistry, 2000, 54, 325-336, (538, &ALIE)

§ 1-Phenyi-1,3-pentadecanedione

[{k3% - 514]1-Benzoyl-2-tetradecanone

[t 245> 58] B 555 Ik (Simple aryl ketones)

[#:7] H:C (CH:) ,COCH:COPh

(4 FH]CuH0:

5y FE1316.483

(£ 5] Helianthus annuus DIEH}

X Bk
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ Serylvalylglycylglutamic acid
[{b24 « Bl#]Toxin AS 1. AS I
o5 7 3 /B & X7 F K (Oligopeptides (4-10 residues))
[##:%7] H-Ser-Val-Gly-Glu-OH
(4 F3R] CsHaNOs
[4F 21390392
(£ /7] Prod. by Alternaria alternata on Helianthus annuus
(3] Phytotoxin
(ER] & (EtO)
UV; [neutrall A n 210 (MeOH) (Berdy)
X B
Liakopoulou-Kyriakides, M. et al., Phytochemistry, 1997, 45, 37, (778, © FRi%, Mass)

§ Stigmasta-7,24-dien-3-ol; 3 8,5 a)-form H3C CH
[{bZ4 - B4 ] Peposterol H.C 3
[CAS No.}50632-69-4 3
[fe&a8E] A5 01  (Stigmastane steroids). {(C29)., AJ1550 HaC
[HER] CH
[2FR]CxHsO
(53 FR]1412.698 . CH
(B[] Helianthus annuus, Cucurbita pepo, 2 D7 U R OEY)
[(#E4R] ¥ &% (MeOH)
(REsIMp 130-131 C HO
(HeEXE]:[als” +5 (c, 0.8 in CHCD)

3 R

Hamberg, E.E. et al., Phytochemistry, 1973, 12, 1767, (58
Nes, W.D. et al., Lipids, 1977, 12, 511; 521; 522, (Peposterol)
Akihisa, T. et al, Lipids, 1986, 21, 39, (5B, H-NMR, C13-NMR)

. 0
§ 20-Taraxastene-3,16-diol; (3 8,16 B)-form '-bHa
[{k%4 - 5145) Faradiol. Isoarnidendiol HaC
[CAS No.}20554-95-4 HaG

& thériE]) 7L R / A I (Taraxastane triterpenoids) CH,

(#ER) HaC CH,
[f&?‘ﬁ] CaHso0: H3C C HS
(3 TF81442.74 HO™

(B ] Inter alia, Arnica montana, Tussilago farfara, Helianthus annuus, Senecio alpinus, Calendula
officinalis
-84 -



[HER]1 K&

[B8)Mp 236-237C

(el [ alo +44

pra -
Zimmerman, J., Helv. Chim. Acta, 1943, 26, 642-647, (Faradiol, %)

St. Pyrek, J. et al,, Tet. Lett., 1973, 809-810, (Faradiol, #§iEiRE)

St. Pyrek, J., Pol. J. Chem. (Rocz. Chem.), 1977, 51, 2331-2342, (Faradiol, B:i&iR5E)
Zitterl-Eglseer, K. et al., J. Ethnopharmacol., 1997, 57, 139-144, (Faradiol esters)

§ 20-Taraxastene-3,16,22-triol; (3 8,16 8,22 a)-form CHa

(k24 + B1%] Heliantriol C HaC
[CAS No.]71876-60-3
[ME&M2 %] T/ 1 K (Taraxastane triterpenoids) OH
[ R] CH CH,
(B Calendula officinalis, Helianthus annuus CH
[HE4R] #E & CHs 4
[@t5]Mp 229-230 T (220-226 T) HOH -
[HeBEE]:[alo +77 (MeOH) 3 3
X Bk
St Pyrek, J., Pol. J. Chem. (Rocz. Chem.), 1979, 53, 1071, (5}, H-NMR, Mass)
Wilkomorski, B. et al., Phytochemistry, 1985, 24, 3066; 1986, 25, 2667, (5}, H-NMR, Mass)

.§ 20-Taraxastene-3,16,28-triol; (3 8,16 8)-form CH,
[{£%% + 5% ]Heliantriol Bo. Heterobetulin HaC

[CAS No.] 74715-49-4

UEE 3R] )L X/ 1 I (Taraxastane triterpenoids)

(H5:ER)

(2 FR] Culs0s \ CH,OH
(43 F8]1458.723 OH

(E ] Helianthus annuus, Calendula officinalis CH;

[#4R] £5 5% (BiOH %0 HOH en
(M= ]Mp 248-254 C 3 3
[HeiEXEE]:- [ als +33 (McOH)

X #R
St Pyrek, I, Pol. I. Chem. (Rocz. Chem.), 1979, 53, 2465, (3B, H-NMR, Mass)

CH,OH
§ 20-Taraxastene-3,16,30-triol; (3 8,16 8)-form HaC

[{t%% - B4 ] Heliantriol F
[CAS No.]171876-59-0
L&MW TV /1 B (Taraxastane triterpenoids) CH CH
(Bt 3
(53 F 2] CoHioOs cHy o
(5> F&]458.723 HO
[EIR] Helianthus annuus, Calendula officinalis HoC “CHy
[H4R] 5 & (EtOH 1B#%) (as tri-Ac)
[ARIMp 190-193 T (tri-Ac)
(HeREEE): [ alo +53.1 (MeOH) (tri-Ac)
X #k
St Pyrek, J., Pol. J. Chem. (Rocz. Chem.), 1979, 53, 1071, (538, H-NMR, Mass)
Wilkomorski, B. et al., Phytochemistry, 1985, 24, 3066; 1986, 25, 2667, (4}R#, H-NMR, Mass)

8 20(30)-Taraxastene.3,16,28-triol; (3 8,16 8)-form
({t2#4 - B4 ] Heliantriol B,

[CAS No.] 74715-48-3

e E T X/ 1 F (Taraxastane triterpenoids)
(EE]
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CH,
HeC

[ﬁ'?ﬁj CuHxO: CH CHZOH
[4-F2]458.723 OH
[#:0R] Helianthus annuus, Calendula officinalis CHg
(H4R] #& @ (hexane) (as tri-Ac) ' HOH & cH
[R5 Mp 182-187 T (iri-Ac) 3 8

3C R

St Pyrek, J., Pol. J. Chem. (Rocz. Chem.), 1979, 53, 2465, (73, H-NMR)

8 4,6-Tetracosanedione
&5 18] J8lh %L & % (Saturated unbranched aldehydes and ketones)
[#835] H:C (CH.) »COCH:COCH:CH:CHs
(53 F3X] CuHwO:
5 F8]366.626 ,
(& 5) Helianthus annuus DAER}
X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 4,6-Tetracosanedione; 4-Alcohol

[{b=4% - B144]4-Hydroxy-6-tetracosanone

&5 38) Il (L & %) (Saturated unbranched aldehydes and ketones)

(R

[4FH] CuHuO:

{57 &]368.642 CH,
(EIR) Helianthus  annuus ODTE H3C/V\/\/\/W\/\/\"/\|/\/

¥ O OH

iy
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 5,7-Tetracosanedione

e &4 58] e (L &% (Saturated unbranched aldehydes and ketones)
(#4871 H:C (CH2) 1w COCH:CO (CH:} :CHs

[543 FH] CuHuO:

[5TR1366.626

(#: 8] Helianthus annuus Q¥

X &
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 5,7-Tetracosanedione; 5-Alcohol
[{L%4 - §l4]5-Hydroxy-7-tetracosanone
[{b& Y44 5 4t &% (Saturated unbranched aldehydes and ketones)
(&) ' O OH
AT Cullu0: /\/\/\/\/\/\/\/\/U\/K/\/(ﬂ'ls
(43 F&]368.642 H;C
(] Helianthus annuus OAEH}
3 R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

8 6,8-Tetracosanedione

&4 3] BB 1%{L &%) (Saturated unbranched aldehydes and ketones)
[#:87X] H:C (CH:) 1sCOCH:CO (CH:) «CHs

(53 F3] CuHwO:

[5FR]366.626

[# %) Helianthus annuus DIEX}
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X K
Schuliz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 7,9-Tetracosanedione
LS 453 4R N8R 1516 2% (Saturated unbranched aldehydes and ketones)
(#E3] H:C (CHy) wCOCH:CO (CH2) sCHs
[5+FR ] CuHiO:
[5rT’]366.626
(B R) Helianthus annuus O1EF
3 it
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 10,12-Tetracosanedione

L& 45481 e 5 1%L & 49 (Saturated unbranched aldehydes and ketones)
[#E R ]) H-C (CH:) wCOCH:CO (CH.) «CH:

[543 F ] CuHuO:

(53 F&]366.626

(BRI Helianthus annuus OTEX

X B
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 4,4',5,6-Tetrahydroxyaurone; 4,4',6-Tri-Me ether
. [{t%4 « B4]5-Hydroxy-4,4',6-trimethoxyaurone
[CAS No.]137648-02-3
{eE#2¥8) 7 58 /1 K (Aurone flavonoids)
(&
[4373R] CisHis0s
[4F8]328.321
(B ROEHDIEN S 53 BE: Helianthus annuus
X #R
Alfatafta, A.A. et al., Phytochemistry, 1992, 31, 4109

§ 2',3',4,4'-Tetrahydroxychalcone; (E)-form, 3'4'-Di-Me ether
[ft#4 - 34]2'4-Dihydroxy-3',4'-dimethoxychalcone. Heliannone A
[CAS No.]193411-10-8

[£ DD CAS No.]193746-16-6

&35 7 58 /1 R (Chalcone flavonoids; 4 X Q-B#i i) o

[#8:E) ™

[5F2] CrHuO» O O
[5F1]300.31 HO HO OCH,
[BR] Helianthus annuus OCH,

(1K) B2 B O & (hexane/EtOAc)
[BMp 144-146 °C (synthetic)
UV: [neutral]l A .. 303 (sh); 365 (MeOH)

3 HR
Macias, F.A. et al., Phytochemistry, 1997, 45, 683-687, (Heliannone A)
Rao, Y.K,, J. Nat. Prod., 2001, 64, 368-369, (Heliannone A, & FiiE)

§ 1,8,10,15-Tetrahydroxy-3-oxo-11( 13) -germacren-12,6-olide; (1 @ 4 &6 a8 8 10R) form,
1,10-Di-Me ether, 8-angeloyl

[le®£& - 3 %188 -Angeloyloxy-15-hydroxy-1 « 0
,10R-dimethoxy-3-0x0-11(13) -germacren-12,6 @ -olide o CH, CHy
LB IE) TN/ 1 F (12,6-Germacranolide sesquiterpenoids) xCHs
(8] HOH,C co

[53F ] CxH20, o

(53 F8)424.49 CH,

(BB Helianthus annuus HsCO OCH,
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Alfatafta, A.A. et al., Phytochemistry, 1992, 31, 4109, (78, H-NMR)

§ 19-Trachylobanoic acid; ent-form, Thujyl
Ue&t438] 70X/ A F (Trachylobane diterpenoids)

(s HAC

[ FR] CuHu0 3 co
(4> F8]438.692 crHaC
[(RE]ROWEYD: S 28 Helianthus annuus ®
HER]) R H3C

(B IMp 128-131C

3 #R
St Pyrek, J., J. Nat. Prod., 1984, 47, 822

Faulkner, D.F. et al., Planta Med., 1985, 354

Leong, Y.W. et al., Phytochemistry, 1997, 45, 1457-1459, (5}Hf, H-NMR, C13-NMR)
Toyota, M. et al., ].0.C., 2000, 65, 4565-4570, (S FEiE)

§ 19-Trachylobanoic acid; ent-form, 19-Aldehyde OHG CH,

[{b%4 - B4 ]ent-19-Trachylobanal

[CAS No.]94061-33-3

&t %8 )R /1 B (Trachylobane diterpenoids)

[hER] 4C

[53+F 2] CxHxO

(437 8] 286.456 Chy
[(BIFI <77 Y) (Helianthus annuus)

(#ER] F 1 )

X ER
St Pyrek, J., J. Nat. Prod., 1984, 47, 822

Faulkner, D.F. et al., Planta Med., 1985, 354

Leong, Y.W. et al., Phytochemistry, 1997, 45, 1457-1459, (538§, H-NMR, C13-NMR)
Toyota, M. et al., J.0.C., 2000, 65, 4565-4570, (& B%i%)

8§ 7,9-Triacontanedione

(& %h 45y ¥8]1 BERi %t &4 (Saturated unbranched aldehydes and ketones)
[#4i& ] H:C (CH:) »COCH:CO (CH:) sCHs

[5+F] CxHs0:

(53781450787

(& /F] Helianthus annuus OTEH}

Py
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 10,12-Triacontanedione

(&4 53] IE 5 b &% (Saturated unbranched aldehydes and ketones)
[#:53] H.C (CHo) »COCH:CO (CH:) «CHs

[53F3] CxHx0:

[53F&]450.787

[E R ] Helianthus annuus OIER

X R
Schultz, S. et al., Phytochemistry, 2000, 54, 325-336

§ 11,13-Triacontanedione
(b &% 5 48] B iR{ 54 (Saturated unbranched aldehydes and ketones)
(48X H.C (CH.) 1 COCH.CO (CH:) sCHs

[53F=] CuHuO:

(7 F8&]450.787

(] Helianthus annuus OTEE

X ER
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