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CcD Circular dichroism
cw Continuous wave
EI Electron impact ionization
FI Field ionization
FID Hydrogen flame ionization detector
FT Fourier transform
GC Gas chromatography
IR Infrared
LIS Lanthanide-induced shift
Ms Mass spectrometry
NMR Nuclear magnetic resonance
13C-NMR 13C Magnetic resonance
' H-NMR Proton magnetic resonance
TCD Thermal conductivity detector
uv Ultraviolet



¥

iflf

XAl BRIV - -t zosRENEHFRC, 2072
DHRERERY ZRICEKMNCBA I, PHTHRACERL 2, 20BN
WzEMCEL OMREFBEKERE, rliz BT 2E« 0T
bhT&7%k, £ &2 ¥, Chemical Abstracts KW THEFI RHLETS
5T TOBACCO Ji* -7 - FCEHOXEIE 1967 £L1% 12,000
fa b BRBIR TR,

REZEAOPCHEIKRE 2EBEALHF OO nicotine T, KIEH
BHRROMBEHCEBLRELY B 5, TOEBEBE acetylcholine
OHEGLRZVRABORBEFMT 220, MPRBR- cHHENS
CHEOBRTSEC LRMLA T by L L7dE ¢ 0B 712 nicotine
% b #H %L ( chewing tobaceco ) & L THEHBEZERThIT L ¢, BE
TEBRBEE AN, #oT, /ECKIIBOLALEHRERE nicotined £
BERALLIK ZEOBIKRLIZAZAECOEFD ERECEL hdrboTn
B, K&k =a7v, B2 -2 DOnbHbYWIB ERALFTZOBMKCHE - T,
COFERKORTRET—BEELC 2 5T 2,

FiE, MRAECCHBERO SRENBRINTE T, 2 AEL
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Nicotiana B 6 6 FEOW, /LML AL E N.tabacum T, BH»KC
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DT, EIXHA AT ZOFRKRODPBEZLZFEHLELTHAINTE A, &
TR BB ELAIZOHTRAREFZERAL, BELIZOII%2F
HORMABZ Ih Thab ok, F1EREA TR ENRT ChiERE
REL AR, EEHI M BEDTEIPoALDIISTEIDVREYPE T 5
tticrh, BEXTORBEEIRECDP RS ZoTwnar, BOo#MREX
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BIBQURELIDOLL TKREAIZ 2RBEEMAREZT 2 oko
KRBEALIZ X, REORBRAREBKAR ZR.LL T o5 TRES
NTEARECEREEM (1592~1615) CxOEE:XRT s, KF#E
KENTRES IVREECHALML bR TEY EFohi, 502
[EREAIIREI YA THrREMEC, EERLEBOoAN AT E
Aa3hk, 1968F ¥ CHEAFI IR 1B TOTOEOHKOELAL [O
LE| TEEINRTWAN, 1970 FCHErPIEThic, FHIR TR
1968 FE CRENRBOR» oA XEFEE300ke 2 AL %o
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BREOBH, n—~*¥v>y, TFrz—FN, AVTarz=—-FN, 7
sakia, 22/ A ERT, MEXREXTr ok, KEEAEZAS
100g ¥&BHS500ml T3EH, FRTHBL A, I n— ~* ¥
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PIRFNTERPREBETH LI DFMEMET 2o 2o FMECANWA=}
P -NdE AL CBEYRMLAIDOE LA, TORKE, =51 -7
N, BIVA 27 -A IR KREAEZOBFZ Y B BHL &, i
BRECOWTIAXZEHELLTHFER T2 oA LTS, A2/ - LHHR
BCARELAIIBREIABD N 2 ok, HORBRIEL LB T
B, - ~FHVvoBREBECRRL SN %,
KREAIZFZERBALAFAZ TN, BLU X 2/ —AHEY
EHELCLD, =F 0z - FAABEOEESEE, FELH, BRESCIEL
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RER] -30CART, PEBrERY o ERBEA I HOEKLE,
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RESCOWTERREY T o el b, KEEAEIHEEOFIAHLE
BHhi,
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®1-3 FESOEERE

wooOFE (%) .
] iy AR I—n  TFNTTR BREMERER
B K W OH W 251 8.3 KFELIZ RO
TR
Y7 bk EFEE
B HOE 1.9 0.1 DR ki b
R H 5
=aF /&
i3 % il 0.5 0.1 He ALEkRE
BTaWn
A= P BEAT R
& % EB 9.2 7.2 KAFELETHD
FX
HER, EREEL
- Bk
KER ARG PR S 0.2 0.2 BnER, HEHK

KBEATLZES

[+ 1.3 KBELEZILY KESEZIPHEEIORS
KEIBRBPHER Y BLADKNELIZ 300kg B ERL A2, -
LM ET 2o ke KFEALAI I LERPEREBEL, Avovy s
( threshing ) KX D FEEZHRWTS : + ( lamina ) & LA, Bbhi
537 150kg ¥ B TO05~1.0em A EL, 450 literDA 2/ -1
FEoT, LEEM 50 CT3@AMBL 2o fHIX 5001iterOBHOPICHE
AR HFOMBBETITE ok, BLSHB CTHEE» LS ¢ 2 KBE, ¥
ET300liter CRMEL AT OWRE CRMELTA 2/ — L ERLECKE
L, Mt®w385kegz B (I -2 ),
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ERD LR - B
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A2/ =HH
( 450 liter X 3@ )

B oM W% 385kg

A2 =Y REBRNE
zFrr—Fr b 4N H:SO,

TR
~ k@
= —-FA{
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~ K&
= -5 (PER 6.8kg)
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= o 4R R A
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WMHWICHREEDO 4N H,S0, M4, pH1 U T 2202 HRLT,
TFAT —FACHERS ICRERYMHE L2, RC=—-FTALE% 2N
KOHTHE®EL THh4EH 68 kg B ko hMR200g 2 KBKEE L €
20 liter DB HWE /B, RELANR, —zFrz—-FrTHBLTKERER
PHRESZ B, FAROBELX 3 4EL VEL ARSI EZEPEES 136
g (IMFL0.045% ) 2B,

FKEDOHAZ7 vm< 77 a%F ] -3 0RT, REMRILEHMEL T
YU RA—H 1B TH B solanomleg,) heF/ 1 VHBYTHS
megastigmatrienonez? HRAIVY v 4 FD neophytadiemleO) BRDDH
e,



OV 101, 0.25mm¢x40m
100-230°C, 2°C/min.

Solanone

aree

Megastigmatrienones

W

e ot

/fii*

o
#

Neophytadiene
AAAAAA,

N

Ul

Bl -3

30

KEGEEEHBELO N A2 9= 75 A

60

min.



[ - 14 KEKEZPIHESOSBELELUEXRTOERESH
KEZRBDPHEAOBEE AR T 22D, YU A S HBSalCE
110752 asvKHBLA(RI —4 ), XEKRBPEES O

Fraction Ether % in

n-hexane Weight 10 20 9.
1 0 e Wl
2 3
3 6
4
5 12
é 24
7 48 14.8
8 100
9
0
1

—

MeCH N S .6
U 5 7

Bl -4 XKRIEXZIDHEBHLOVYVIFNANZa=bIr5374-K
5N

68g W2 0RO Y » 4 2 (Mallinckrodt AR100,1500¢g)
YRMLAHT A (10eméX70em) LRFEML, FERS% n—~F 4
vEEzFNT-TFTAOREGBE CEUOBENHACEH I 2, BEBEOD
TF AT -FTAOEBERO, 3, 6, 6, 12, 24, 48, 100, 100% T,
RBEOWERE 3 liter FOHERA LA, I HIKA L/ —n 3liter T
X RFIHD 1.5 liter LHEHD 1.5 literK A EH Lco EFEEZ 2ETAW
FLBEEORS £ &+ %o
EEXAOEREEYHALCI»CT 2D, [ +1+2 BARARARAO LEABKO
FETCERBEYXf T2z ko MRER] — 4R T, EEA LI LT H
LWEIERHAL 2R, BREREATIROEIN Fraction—9~11
KRDoh, KFEAIZFEOEFIDLE Fraction — 11 KRD bhik,



£ -4 Fraction — 1~ 1 1 D EiEHRE

Fraction EEEME®R

1 DHT 2t HVEFRD OH
' 3 AbR, BEESFH S
5 BErabohriczhHEKDD, & ik
TERER, A1 v -
DIz HBHBLLEN
HABERRES 5
HEAHTRWR T
PREBRELT IR
10 7Y -vERL, HR, ZRERELIT K
TERE R
11 KFE AT RERK
SR

0 00 N N

I -1-5 HBEIW

FRRECHEBLADTHEBEAUTOLEB Y TH 5,

1) ABHFAR2e=L+ 777 4 - (HBRGC)

EB#GC-T7APT(TCD)

Hax 06 3 (TCD)

— k-

» 5 A HIANT A
2.5mm® X1 m
25mm¢ X 1.5m
25mm¢ xX2m
3.0mm¢ X 2m



X¥ VT HA
A BBIE B
AR E
®E A B
T ®| A

# 1Z3

3.0 mm¢ X 3m

He, 6 0~3 Oml /%
250~280°¢C
210~300%TC
0.5~5 gl

FFAP 2, 5, 10%
PEG 20M 5%
OV 101 5, 10%
SE 30 5%
Chromosorb W
60,,80~100,120 mesh

BEOILEW BRYELZBEAWPIVBRET 22D TCD TRALALY O
PEHESBRLA, BICIZEMEHAHDTCDOREREXELL (X
ELT210~230¢C), GCRABOEBZ A TEXHZAZA=vIF
a—TEAnk. ABOBEARA Y7 2 FR T ok, 1BHAY
100pug BEXEALTHERETE2 W, LERBYBLADCERER
20~50MEBYELAL, TCDOHOD A 7 UFEFFAE (1mm
¢x20em) 2T 7oV F o —FTERL, T2/ -0 — FIATAIRTH
Hr5 o7 Lko 7- 7 —2 - TCHO*RBLBHDOBEM RN,
2) AMAF A=+ 7574 -(GC)

TR_/HS L

BE#EGC-5A(FID)

_%'ﬁ: —

N

Fx ) THA
EASRE

HIFADT A
3mm¢$ X 2 m

3mm¢ X1m

N:, 6 Oml, %
270°C 5, 1%



£ #| Al FFAP 5, 1%
PEG 20M 5, 1%

OV 101 5, 1%
SE 30 5, 1%
B &% Chromosorb W, 6 0,80 mesh

Chromosorb AW, 6 08 0 mesh
FYESU—NI LA
B8®&GC—-T7APF
Hx 063 (FID)

_%ﬁ:__

AN 0.2 5mm¢ X 6 0m
HIAXYEZY) —HF A
ULTRABOND 20M

Fx )T HA He, 0.5~ 1.0ml /%

A7)y i 1:100

EARBE 250¢C

B B #6 100~215T

ABHE 1~3¢Cc/%#

3) HEAH (MS)

HITACHI RM-50GC

HITACHI M-80

JEOL D-300

HITACHI RMU-7

A+ VLBEMRTO0 eV, Xik20eV Tffroko GC-MSOH R
o= VS5 4 -, PR RAZ7e=+ 574 - LEIRORBTITR
oke HZEAOHBRAOEBIIEGC -MS (EI1) BB IEH TH >
DT, (LEMORERTTE YERT - 2L L Ao



4) FHBRBERA <2+ (IR)

JASCO IR-S

JASCO A3

ERAPABBCHRROIOBEE» oD CKBr ¥ o THBE L ¢Hl
ELko BBEOARD, KBriRAREYX £ 2/ — NV EKOBRBBHRETHIEN
TEBREX I LABIImmUTOL ook, ABEH2mmMEEO
BRI L 7, 45CBBOFL (200 g LT ) 0ofaKE, EE1mmo
TAAZECHEBL, €-a3vFrvy-%HWTAEL %,
5 BBRSIHR (NMR)

JEOL JNM-PS-100 (CW3)

JEOL FX-100 (FT)
_%'ﬁ:_

B S CDC1s

E#®pwHE  TMS

'"H-NMRW, ¥V 7L EN2mgll LOBARK A5 MmO ¥ v 7 1L G
FESOTCWETHELA, 2mglToOBAR 1l mméo Y v 7 L EXF o
TFTHTRIE LA, "“C-NMR@, 1mm¢o¥y v 7L Ex&ERL,
CDCls05~40% (EBN)BRLLTAEL A, = v 27 ECDC 1,
DDV 7 IrERnk, BEUAEERHFLL45° A 2AEAN, L AHE
1~3%, BIHHEME6000Hz, B|AEIAA1 #8000, FHEDHK1~10
FE ok, BIBRARET A v 7V v 7L TV I/ F vV REERHA
L 7o

[ -2 RBREREEER
KEJAZRETHEESOMBRA XHL» KT 5 2% Fraction—1~11
DREBAECONWT, *ZLEENHIBEIRPONBLERAE R TR oke T D

R, e F /A FBEMI 6, ¥ -H/14 FB IV EOHHEIW2S5



E-?»&/4F21ﬁ.%?ﬁk%%°ﬁ%@mz7»&216ﬁ.%
519 SHOLBWMOBHELERL £,
ItEWOoRERXGC -MSO7F — 22 ERKCL 2, GC ~MS CHER
HEZDOESBMGC CHEEL, FBARZ AT -2 I IFAELXTR
Dko EEAORABEER] -5~13KRL, ABLARSO—FER
Kl -5~T0x T,

»



x84

Mecphytadiene

Al

80 120

B1—5 Fraction-1 © #xZa<brFa

.

60 120 180
B1—6 Fraction-2,3@#A/n=+I54

s
{

3
§
E
H

0

53 Methyl

28, Methy! pentadecancate

80 120 1680
[—7 Fraction-4,5 OHxZa<brI4

B1—8 Fraction—-6 © #zxza<}tsr35a



1 3} ‘%h‘n

R U B2 R I3

58 59

60 [ 120 180

B1—9 PFraction-7 O #xZuo<}tr5a

Eng }(' & !{%
Naat .x)&.;r% 3—(}{3 < /l
=g x sz ¢z == = z gz &

3 3 2
nlix & v n
EE R 3

2 " &
N sfiz e |3
[ 80 3:}1 120 180

B1—10 Fraction-8 ® #izxzu<hbr54

i Himﬁmm

Bl—12 Fraction-10 ® #xZu=}its54

—21 ~ 22—



121 KEBESEIPEEIOHBMMAS
[ -2-1-1 Fraction—1~ 10 DRBEMS 0

Fraction — 1 HEHIHE L SVWE S TH oD, neophytadiene (77)
598 0% (EHE) % &5 Tk, Neophytadiene ik, 7 827 47D
L FA—0BEEBOC LEpb, 2807 AVEFBLTERLAID
LEZEs bhTwk, LAL, gra oL BEEIh2Fd %<,
ARERICEEOPEET S LeBR LAz L2 b (HI—4), &
fhatid 7 < EMICERORS TS b LR L ko

Frac;;ion — 9, 3 € cembrene ( 51, £—2750 ) BZ@BD LN,
FvA—9 4 FREWEa —, B—2, T, 11— thunbergatrien—4 ,
6—diol xbéﬁi?&gia.) cembreg:)ﬂié LI EOHBHRLEEINR TN
o ZESID, BAEIRASEL THDTHEBEL 2o FME 0221 T
BB,

Fraction—4.5@, E& L THRBR=ATALLERIY T v/M 2D
BRINRTnE,

Fraction — 6 B WIEREI L RL £, ThaRFERHGE 02HUT
T, REMB~13 DILEWMIC LB IDTH 2k, Solavetivone (66, ¥—
253 )dsiaxHFA s '74’/bz@%O}/inﬁbfaﬁ%ﬁénk;{) %
OEEE 1000 ppm T, RO 2 ppmt L NEMIEKE R 2> T
"o

Fraction —7T~10EreF /1 FARPB LT v -H/4F
RBED LN, FATEOENLE L, Fraction— 7 ® megastigma—
trienones (12,13, 14,15 ) Fraction — 8 @ dihydroactinidiolid
(2,€-2171), Fraction—10® 3-o0x0o-a—ionol (21, ¢ —
245)k, EXHD39.7%, 41.0%, 43.6% (EFL) x5H3
BEXOHBRAY Thok, v A—#/ 1 F 38T, norsolanadione
(38, v—27 36 )X Fraction —90EL2RERIPTH oo



[+2-1-2 Fraction—1 1DARKS

Fraction —1 1@ »2 2/ - A CHEBLABREHBOR ST, KBRLERE
FHEF P CRIBEORNVWES TH 5, BHEWE S 7 g CAEIEETD
HESD 6.0 %% &Ho, EREAWTZ CHL 3 4 ppmici@Y L %,
EREREOHKR, FEACKFEALZ OBBHBEI B i, *
OHMBRS TR BEEL, BEXREL L, TORKR, Frdzr
xtL 0.0 1 ppmIA LOEABYHOLAWT R TKOWT FOBELXHS
L%, M1 —13KFraction —110HF A2 v+ 75a%xT, ¥
-7 520 FXXNOEEABEBA T2 2.5 % (EHHE) TFh3—-oxo—
a—ionol ( 21 ) tRAIEEIhiko v¥-24 GOphytuberg:) s
1774 T VvFEFYVELTHREIRACAFTIAR/AFTHY,
BErEZIRALLTHD TRHINAILLEWTH 5,

Fraction — 1 1C@E 8 MOFKRIMLEWAEHFEEL Tk, TholXHH
fkathc, BEIECTHELIRANSLS5K
1,4—epoxy -2, 10—dihydroxy —7 —isopropyl —4 —methyl —5 E—
undecenes ( 49,50 ),
8,9 — dehydrotheaspirone (36 ),
8,9 —dihydro — 8,9 — dihydroxymegastigmatrienones ( 31,32 ),

(38, 5R, 68, 9¢&)—56—dihydro —3 —hydroxy —5,6 — epoxy —f8 —
ionol (33 ),
3 —hydroxyactinidol (35 ),

5,6 —dihydro —5 @ —hydroxy —3 8, 6 8 —epoxy —8— ionol (34)
'C"})DfCo



EI—13 Fraction-11 © #AxZu=}b/Sa



[ 222 KEKFBIHEFIOEBRRSOZLD
Fraction -1 ~1 1 0#EHEA L LT

1) des/AV38H (1~36 ),

2) VAR —HIAFBIVEONEBW (37 ~61 ),

3) FAR/AF (62~82 ),

4) FEEIEW, BBR=ZAT1r2L (83~98 )

G5t 8 EMOLAMEHR - AEL %o

1221 HhaF/A4AL58H (1~346)
ﬁa+/4F@ﬁ&%%mﬁ%ﬁmrux+»v&a«*#vﬁﬁ%ﬁ

D, REBI~130IEWMTH b, 2 AF=NEXETHEREDOLES

ME—BRCHENEREIERL £k, KBREXE T o8EBELABAEERE T

HENEFELRERI WY, ZECCHRML CTRET % L BRERELIZ

BOFEEYRR Lk, o F /41 FABEWO—EE2R1 -5KTT,

RI1I -5 XKEKEKFTPHBELIVAEINAD o F/ 14 FHERY

P

®5 %%%’ %%;%; Fraction [ & % B

1 2,6,6 — Trimethyl—2—cyclo— 7 MS 18 33
hexen-1, 4- dione

152, C¢ H.. O:
2 Dihydroactinidiolide é:io 8,9 MS 18 33
180, C,: His O
10
0

3 Loliolide MS 38

196, Ci: His O

4 1,55 —-Trimethyl-9-oxa— 8~11 MS,NMR 18, 33
bicyclo @.3.0) nonan—3-one

182, C,: His O:

5 6 —Hydroxy—4,4,7a—trimethyl- 11 MS 18 33
octahydrobenzofuran H

184, C., Hzo O



10

1"

12

13

14

15

16

17

18

3 —Oxoactinidol
224, CIS H20 08

3 —Oxoactinidol
224, Cis Hzo Os

3 —Oxoactinidol
224, C,s Hzo O

3 —Oxoactinidol
224, Cis Hzo Os

1,3,7,7 —Tetramethyl—2—
oxabicyclo 4.4.0) decan—9—
one

210, Cis Hz2 O

1,3,7,7 —Tetramethyl—2—
oxabicyclo 4.4.0) dec—5—en—9—
one

208, Cis H:o O:

Megastigmatrienone
190) C 13 HIB O

Megastigmatrienone
190, C.:s His O

Megastigmatrienone
190, Cis His 0

Megastigmatrienone
190, C,s His O

B8 —Damascenone
190, C.. His O

B —Damascone
192, Cls Hzo (0)

3 —Hydroxy—f—damascone
208, Cis Heo 0.

R

I.somer of 6

Isomer of é

Isomer of 6

font

"eel
ioas

LC
i
Il
5o
een
Neae

10, 11

11

11

11

7,8

4~6

9~11

MS

MS

MS

MS

MS

MS

MS

MS

MS

MS

MS

MS

MS

66

66

66

66

18,

33

27

27

27

27

33

33

33

33



19

20

21

22

23

24

25

26

27

28

29

30

8,9 —Dihydro—3-hydroxy—f—
damascone
210, C.s H:2 O

a—Ionone
192, C1s H:0 O

3 ~Oxo—a—ionol
208, C.s H:o O:

4— (3-Hydroxybutyliden)—3,
55 — trimethyl—-2—cyclo—
hexen—1—one

208, C:s Hzo O

4— (3-Hydroxybutyliden)—3,
5,5 —trimethyl—2-cyclo-
hexen — 1 — one

208, CIS HZU 02

Blumenol A
2241 CI3 H2l) 03

B — Ionone
192, C,5s H:0 O

3 —Hydroxy—f—ionone
208, CIS H20 02

3 —Hydroxy—fB—ionol
2109 C s H20 02

Reas
ot
foae
foqe

Isomer of

22

fos

3 —Me thoxy—B—ionol H
224, Cy4s H.t O Ml

3 —Hydroxy — 7,8 — dehydro—

B — ionol O’Ef(¢
208, C.s Hzo O H

Blumenol C
210, Cis H.: O

9

6

9~11

10, 11

11

10, 11

MS 25
MS 33
MS 41
MS, NMR 67
MS, NMR 67
MS, NMR 35
MS 33
MS, NMR 41
MS 40
MS, NMR
IR

MS 34
MS,. NMR 34
IR



31 8,9 —Dihydro—8,9 —dihydroxy— H 11 MS, NMR 59
megastigmatrienone g IR
224, C.s Hzo Os

32 8.9 —Dihydro — 8,9 —dihydroxy— g ¥ 11 MS, NMR 59

megastigmatrienone IR
224, C,s Hzo Os

33 (3S,5R, 6S,96)—5,6— H 11 MS, \MR 54
Dihydro—3—hydroxy —5,6 — mk IR
epoxy — B — ionol H
226, C1s He2 Os

34 5,6 —Dihydro—5a — hydroxy— H 11 MS,NMR 57, 58
38, 6B —epoxy—fB—ionol IR
H

226, Cis Hee O;

35 3 —Hydroxyactinidol \ 11 MS, NMR 6 8
226, C1s He: O ’ IR

36 8,9 —Dehydrotheaspirone 11 MS, NMR 62
206, C.s His O: w— IR

[ 222 Hon—H/4FEKUZORRY (37~61)
FyvA-Hs A F6HE, TONEWL AEERTEL £, BELREH
10~18TAY 7oA EXETATED, 14RBOCU=C1IL,
CAO=CERHECTN=CEMAORITARICIDERL 2{baPlriz LA
Y Thoke ¥V A-—H/AFBIVETORFEMER] — 6 LRI
£] -6 KESHKFEDBED IWVRAEIhAYYAS-H/AF

Bt &ip
=B %%g ' %?—i Fraction [E %= 3 #R

37 5 — Isopropyl—3-hepten—2— /ri 6 MS,NMR 69
one

154, C1o His O



38

39

40

41

42

43

44

45

46

47

48

Norsolanadione 8,9
196, Ci2 H2o O2

5 — Isopropyl—-8-hydroxy—6— OH 9
nonen—2—one

198, C 12 H22 02

Norsolanadiol
200, Cl2 H?C 02

Ji/r/qi
5 — Isopropylnonan— 2,8 — diol H 10
202, Cl! HZG 02
Solanone
194’ Cl! H22 0
Ji/r»/k'

Solanol
196, C.s H:. O

5 — Isopropyl—7-(2-methyl— 0 7,8
te trahydrofur—2-yl )—Gﬁepte;q:/rm

2-one

238, CIS qu 02

5 — Isopropyl—7—(2-methyl- OQH ] 8,9
tetrahydrofur—2-yl )—G—heptefv}/ﬁ—j

2—0l

240, C 15 Hza O 2

7 — Isopropyl—4-methyl-10— 0 7,8
oxo-5-undecen—4—olide

252, Cis H24 O3

1,4 — Epoxy—2-hydroxy—-7— 10
isopropyl—4-me thy1—-10—oxo—
5F-undecene

254, C.s Hze O

s

9 —Isopropyl—6,12—dimethy! — 4
5,10,12-tridecatrien—2-one
256, Cis Hso O

E

MS

MS

MS

MS

MS

MS

MS

MS

MS, NMR
IR

MS

29

36

36

36

19

33

37

37

28

37



49

50

51

52

53

54

55

56

57

58

1,4 —Epoxy—2,10—dihydroxy—

11
H
7—isopropyl—4-me thyl—SE—J\/fﬁ_OH
undecene

256, Cis Has ()

1,4 —Epoxy—2,10—dihydroxy— Isomer of 49 11
7—isopropyl—4-methyl—-5 E-

undecene

256, Cis Hza O»

Cembrene 2
272, C20 Hs»

B8 —2,7,11-Thunbergatrien—4, o 2
6 —diol

3069 CZD H34 02 H

a —2,7,11-Thunbergatrien—4, OH 10
6 —diol
306, Cz0 Hss 0 W

2,6,7(19), 11-Thunbergatetraen— 7
4—ol
288, C:0 Hs2 O 0K

‘

B — 6 —0x0—2,7,11-thunberga— 7
trien—4—ol
304, Czo Haz Oz

X

a — 6 0xo0-2,7,11-thunberga— 7
trien—4-ol
304, C20 Hisz O 6H

a—2,6,11-Thunbergatrien— H 9,10

4,8 —diol
306, Cz0 Has O: OH

B —2,6,11-Thunbergatrien— 9,10

4,8 —diol
306, Cz0 Hss O:

x F

MS.,
IR

MS,
IR

MS,
IR

MS.
IR

MS,
IR

MS,
IR

MS;
IR

MS,
IR

MS,

MS,

NMR

NMR

NMR

53

53

56, 71,
73

17

17

67

30

30

33

33



59

60

61

3,7,13-Trimethyl—10—isopropyl- HO 6 MS, NMR 74
2,6,11,13-tetradecatetraenal
288, C. Hs O

a—-8—Methoxy—-2,6,11- M 8, 9 MS, NMR
thunbergatrien—4—ol IR
288, C.0 Hs2 O

X

B-8-Methoxy—2,6,11— Isomer of 60 8, 9 MS, NMR
thunbergatrien—4 — ol S IR
288, Cp Hse O

[:2-2-3 FARIAF (62~82)

haF) 4 FEIOYy v A-#/ 4 FEELEWOMIC, EAXTAX
/4F9§,ﬁ&4yfV/4F§ﬁ.%/?w&/4FtE4ﬁ,e%
218OFA /A F BB -FAELA, Bl —TCEXhbLiLaWO—%K
#RTo

£ -7 KELKEZEPHEHIVAEINALTAN/AF

&5

%%g %%i Fraction [&@ %E B

62

63

64

65

66

0 —Cadinene 2 MS 41
204, C.s Hes

EAFTFNAR/ AN

a —Caryophyl lene B 2 MS 41
204, C.s H:z

B —Caryophyllene —
204, Cis Hau

Cadienol 6 MS, NMR 41

222, Cis Haoe O

Solavetivone
218, C 13 H22 0

H
—32—



67

68

69

70

71

72

73

74

75

76

77

78

Solanascone
218, Cis H.2 O

Phytuberol
252, Cis Has Os

2,3-Dihydro-2a—
me thoxyphytuberol
284, Cis Has Oy

2, 3-Dihydro-28—
me thoxyphytuberol
284, Cxo st 04

$RAVY TV A4F

6 —Methyl—5—hepten—2—

one

126, Cs Hiu O
Linalool
154, Cio His O

Geranyl acetone
194, C,s H.: O

Tetrahydrogeranyl
acetone

198, C15H2e O

Farnesyl acetone
262, C.s Hao O

Hexahydrofarnesyl
acetone
268, C1sHs6 O

Neophytadiene
278, C.o His

Phytofuran
292, Cz.0 Hse O

-4a
e

Isomer of 69

9~11

9~11

10, 11

6, 7

MS

MS. NMR
IR

MS, NMR
IR

MS, NMR
IR

MS

MS

MS

MS

MS

MS

MS

MS

44

55 65

55

55.

33

18, 33

18, 33

33

18

75

10

39



BESTARSANRE

79 Menthol
156, Cio H2o O

MS 70

80 1,8 —Cineol
154, Cio His O

MS 69

198, Ci: Huis O

82 3—Acetonylisopropenyl—
cyclopentane
1521 CIO Hlo O

MS 18, 33

‘'
§% 8, 9

81 Hydroxydihydrobovolide F 7~9 MS 42
YAy

1-2-2-4 FBEEKLELEY BHRIXFTALELIVZOMOIEEY
(83~98)
EERIEWTHE, BRAF VATV 61, 75 v— 28% 8.
FIEL#, 1 —8K—Fx KT,

£l -8 AZXIXFBPEELIVEIEINAFTEERLLEY,
BB =ATALR Y

%55 %_}g . %%i Fraction [6 % X #k
FERICEY

P Con o O PR >

84 Lﬁ;},‘yé':?p;t}:alene O:;_ 4 MS 41

e G e o R T

86 1,2—Benzanthracene 4 MS, NMR 78
228, C13 H22 IR



87

88

89

90

1

92

93

924

95

?6

97

28

Pyren
202, Cis Hio

Fluoranthen
192, C.s Hio

Anthraquinone
208, C.s Hs O:

3 —Methylace tophenone
134, Co. Hiu O

il B

Methyl tetradecanoate
242, Cis Hso O:

Me thyl pentadecanoate
254, Cis Hso O

Me thyl hexadecanoate
270, CI’I H.‘!2 02

Me thyl octadecanoate
298, Cis His O,

Methyl octadecenoate
296, C.s Hse O

Methyl octadecatrienoate
292, CID H32 02

7 &2V -}
Dibutylphthalate

Butylhexylphthalate

o £+ {f &

11

MS,
IR

MS,
IR

MS,
IR

MS

MS

MS

MS,

MS

MS,

MS,

MS

MS

12

12

70

67

75

76

76

77

76

76



E1E KFELEZOHBREIESHES

KREAIZOFRZ2BERAEL T, KAEAIZ OBBNEILE
fEL 7 Fraction— 11 22688 (11 - 1), ZzohoEXA»68% (1 -
2), ILICEEIHIE (] -3 )0k ErREL, ThZhiig®:
WRE L o

I+-1 Fraction—11&YEE - -REULHFBREEIES

Fraction —1~11KDOWITERBRERZ T2z o HR, KFELIZ O
HHDOFLDE Fraction — 1 1B DN, TZTZOHBOERAKE
535t % BB T 5 4%, Fraction —1 10 #ERK D% 5 <tk 3
Lo TOMR, HI-1CRTSHEOFA LAy BELBEXRE
L %o

X
(34) @\ (55)H[y®\{ (55)H
OH OH
H
(32) (31) (36) m—
H
(49,50)

B0 -1 Fraction— 11tV BELASHMOFHALBELINS



Fraction — 1 1 DB SH|

Fraction —11( 4.3 g )2 Va5 h5s70 75374~
(Mallinckrodt AR 100, 3 em¢x27cm) KLY BFEL o BHE
Meorsantsvers) —LORBBEERZBW, 200mlFOEH I
Riko A2/ —N5% TCHEHLARAOEBVEI S o (RI -1 ),

#0101 —-1 Fraction—-11084@A

X4 CHz2Cl, MeOH Weight

1 100% 0% 32 mg
2 100 0 178
3 100 0 352
4 100 0 335
5 100 0 328
6 100 0 385
7 100 0 305
8 100 0 458
9 95 5 119
10 95 5 113
11 95 5 1101
12 90 10 161
13 80 20 100
14 80 20 37

BAELAZEERA:2ILEY VA ALY, YI2R-AMARY, 7
BaFAML, ARS—N, TFNI—TFTLAOEREE > TEIEELDE
L, MBEICAHEGC THEL %o

OI+«1+1 1 4—Epoxy— 2, 10— dihydroxy — 7 — isopropyl — 4—

methyl — 5 E —undecenes (49 50) D#i&E

ﬂ:%%49([a112)’=—8.4 S REGBMKWHE, RE13mg) X, T£

FhoeF Y7 MC-NMRAR7 b A8 LUOBIHELEMS (C.sH:s0,
(M+) , found 256.2022, caled- 256.2039) % h, HFX¥%



127

95109
69 81 135

B3 196 ,
O T Tt s

-r

I -2 kW4 90 =227 b

4000 2000 1500 1000 500 i

Ml -3 {tawd QOoFRNABRIRARZ + 1

I I .

Wppn 9 8 7 ' 6 - 4 3 2 1 0

Mil-4 {ted®w4 90 'H-NMRA~XZ7 t 21



163 196
241 256
|Jl|i

S

EBl-5 {t8®HMB0DAAXRI b

4000 2000 1500 1000 500 )

KI-6 {850 0FNFRIIRA~LT 2

““””“’WWWMLMMWM

1opm 9 8 7 6 5 4 3 H 1 0

BIl-7 1tatws500 "H-NMRA~2 }



CisHusOs EREI N 2o IR, ﬁ—%ld‘w—NMRz&abwbb.
QBB 5 VA ERES (Ve 980cm 2 04560 (2H m) 3 d¢
1375(d), 1297 (d)) OFERTREINLZ, B FAEAMESHRED
bNzWnwWZ &b, 1 AOBBENFET 5.

No. Compound 49 C omound 50

1 75.0 (t) 74.2 (t)
2 73.5 @ 73.1 @)
3 47.2 (t) 47.0 (t)
4 82.1 (s) 82.3 (s)
5 137.5(d) 136.2 (d
6 129.7 (@ 129.3 (d)
7 48.8 48.9 (d)
8 28.2 (t) 28.4 (t)
9 37.3 (t) 37.5 (t)
10 68.0 (d 68.2 (d)
11 23.3 () 23.4 (g
12 27.7 (@ 28.0 (g)
18 32.1 (d) 31.8 (d)
14 19.0 (9 18.9 (g
15 20.8 (@) 208 (g

Ml-8 k8®49, 500 *C—NMRARZ YATF —2#

SEOBMERFOOL2MA2 HZAKRELZHMAML (vmex 3400em™ L
003.78(1H, m) ,450(1H m), 7= b>y O¥YI7Frd7Tx
%WWKID%LImMOﬁW%V7b%%£%].Eb@@iﬁ?ﬁb—
FAREBCEEL Twb, ZO=-TAKEEEIMKE (dc 821 (s))
bAFvvREHE (6c735(t);304386 (1H, m), 412 (1H, m))%
ALTELNTWE, FKILEMERABO A F AL EXREDL, T05H 2MER
AV 7o CABLCEI SO THD (vu 137 3cm L, 1385em . 3
6c19.2(q), 20.8(q) ;0640.82 (3H, d, J=5Hz), 845088 (3H,
d J=5Hz)) o b0 2z CHs;—CH(OH) — (6¢233 (q) ;04118
(3H, d, J=6.5Hz), d4yll18DF¥ vy b 2F AT v+ it dy3.78
(1H, m)ox5Fv7 et veBRETHEY Vv t-RoR) BIT

—40—



CH,—¢ — (8c27.7 (q)» 84136 (3H, s)) *#RT 5.

ka4 9% 7 5 1iLL, BohAoT 5 -+ %4V VBILLE &
5, BEAMIt&™ norsolanadiol ©OY 75— bDIPSELFERE, 5—
acetoxy —2— isopropyl hexanal B4R L 2, # > T, 1LaW4 9

norsolanadiol & [B] U 3—isopropyl —6—hydroxy — 1—heptenyl &% &
LTwrk,

Ac Ac
Ac
Discetate of compound 6~ = 0
Ac Ac

5-Acetoxy-2-isopropylhexanal

Diacetate of norsolanadiol

Hl-9 k849, 500725 - +0O* vV viE

Mor-10

ILEWA49, B0DO~ARAT7S x5 -2 g5y



COWAMEOHFELEIBREMS ORI LIETHILAL (BT -10
Z2R),

BROEBERAEIR-AE—-2sm/2 101075 74 ST 5,
'H—EIU'T—NMRx&arwuzﬁox%vy%ﬁCmHg%
(6c750 (t) ;04386 (1H, m), 04412 (1H, m)) & CgH: (¢
472 (t) ;05207 (2H, m)), KBBEL ZThKBEET 2425 /85
CpH(OH) (8c735(d); 0u450 (1H, m)), A AL Thick
BTa 4&5&%0(4)%(12)1{, (0¢277(q), 821 (s) ;04136 (3H,
s)) BRL, CieCyc 1 o= -7 1 BeRKonBAHMESL B & H
dke TRHER—RE—270OmM/2 101 L {—HLTWB, ILIHFEM%S
BEx- - A 08B ' H-NMRECKT 57 0y 7YV VY 7R TH L <
mA L, TOER, %Bﬁmi%?—c(l)HAHB—C(Z)H(OH) —0(3,1{2—(5(4)—
CH; (1,4-epoxy—2-hydroxy—4—methylbutyl )28 & € % -
o

Lo 2ol ArabRrAZ EIRED, LEW4 I OHEYX 1,4

epoxy— 2, 10—dihydroxy—7—isopropyl —4— methyl —5 E— undecene &
HRE L 7o

e 50 ((alg®=—-44°, RECHRYHE, XE1 0mg) oS FX
¥ EABEMSICIN CisH:0s EB®-EL o IR, H—NMR."C-—NMR
ARZPABIVGC-MSEILEH4 9 LBUL Tk, K{LaWe 7T+
Fa{El, Bohiav 77—+ 24V VYBILLAEEZ A, k49 L
B —® hexanal BB Nk, LoTRI—O7AFAFEEFL TnEZEH
bhroke tAMSKEIUV'H-NMRAX7 tAd b, 5ABBHEAIE—
OPHEBELHLGE HR o

1te¥Wwd4 9L 50D 'H-NMRANZ b A 2T 5 &, 1 i LU 3 AL
DAF VYT b vy i pAVYIIPRBRE>TBC ELY, HiE
W, 2MRBALCHT 2GR EEK (=< - ) E2L N B, AL
Wl a—, B-2,7,11- thunbergatrien—4,6—diol ©C(@=C(8)



PILUCO=COO_EH#ErBRIEB L TEHN LA LHEEIN S,

H H
—_—
H

a-,8-2,7,11- Thunbergatrien-4,6-diol ite&¥w 49,50

H

BMIl-11 {ta®wd49, 500%K

0+-1+2 8,9— Dehydrotheaspirone (3 4) (Dﬁiﬁez

Iteim36 (CisHis0:) 235nm(e=5450), 1660cm_1VCa,
P—FREaMAL A =L HOBNERLA (BN -13), 'H-NMRAX
7 bk (Bl-14)a, f-AfaMidr = rEDafiOA Vv 4T
vt (04567 (1H, broad s )) , BRIV ThLHFEBH» o 7 ) v 7%
AT PMOAFAT o+ (635196 (3H d. J=1Hz))DBRIXERL
o ERANF=NECEELABRO vy 7)) v I RmTEHAF VvV
7o trv (84216 (1H, d, J=16Hz), 4243 (1H, d, J=16
Hz)) oF#E, 3 bgem —v 2 F 43k (041.00(3H, s), 641.08
(3H, s)) ODHEEVHAOI Lok, ZOT L LILEWMBE 6L ) £
FAY I a~Fe/) VBEXRD, oT, PeoF/ 1 FREHWTHLHLT
ERTRBI Nk, KILEWMOFFREOLY Y 2 F ALY 7 oa~nFw/ B
UAOHAECHO» LMY, IRAXZ b A1) 3BMTEHKS

(¥ max 1620cm_1;5u4.51 (1H, m)) OFENTRING, T 6L,
'H-NMR iD=/ -z -FrDaffOsFr ¥k (643180 (3H,d,J=
1Hz)) » 0 Bfio7 v+ v (64245 (1H, dxd, J=16Hz, 2
Hz ), 043.04 (1H, dxd, J=16Hz, 2Hz )) OFEENRNRRIN %,
UEtOoER» 66, (k83 6B M)V AFAL Y7 0~Fr/) YDA TA
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