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RN RE#EDE (ERRERETHHER)
RIS S

RIECEEYEIC L SEAEEICRIETREINT 2R

TEREE ETT TE

EERERREEMEMERTR

FECLEE L ERRICBIT ARRBMEI TWARER., RRCOBICELTA
REPCRRODFEEN TS, REZOECIZ 3, 00 0EULOWASDPERS
NTWBLELDNTWAPBETIIRWO TENL ZBHSNIITAHMTEIRR
COEREORSEIF 2T o, ZORR, FIREEWEEESL, F20W <D
DPOEEHEEEIOEI OB THEI N, BIREBICHHEEIZL2E
PIBRIZ DWW T I HE LR, SR PR “RLRBADENVEEREORER
Mz, SoREMEERRIEKEREOHEEEYESRE IR, £, HRS
NTWBEIET D SIHRENE, RBMRERET S isopropylidene glycol % 5THR

WEEEMIIE < EEN TS polyphenol RLEYIMHEI .
IR RE
(s ENERLESEEFRAT
LEEE
BRER  ESERER R ETIERT
REFEELFRER
W & ENERSSREETREA
RGN E

A. IxB®

BT, WHO OFIZZIIRT 2E b A
ESZEAOEIZCHRBICOVWTHIRIHE
RERTWB. Fhk, ZEOBEZEDRM P
BAED I OER OE FREFIEZIENT 5 H
B, £/i3, BROEMPR NS, BHE
bl THET A2 LD, BEIEETS
BILRELBEINRTNWE D, MR LR
WAIZBWTE, WHIDAEFE RIS BEER
BETHIBIREIC L 2EFHELBRIN
T3, COLIBHERLD, HEIOEL

B UTHSBIC O EEN, FlozidZo
Bt lc T30 RE>TVS.
R OO RAMFREFIT 1960 £,

70 FRIZ GC (Gas Chromatography) /=
i GC-Mass 2AWIEEIZITY, 1988 4
D.LRoberts IZ X > TRIE I OEI X
3,796 BEOYEANZERTWI RES L
W, FOFEFMIERARETRRL, I5ICHA
HohTWaAIEEWIIoWT dFELNWTF—F
DSEE LW, R 10 EFORESED GC-
Mass ZHWT o HERSZHE LD,



FhedoLiF L EELT ., SERES I
&AW IRECHA ST PEITES L U
MEHAEIZ L BBATER, EEWERORE S
ORED AT 2T o7,

1. FECOEREIISEINDRAHH
Ny TNZ NP ATEBICEIDHAZRZ
ANE—=IZE COERERHEL, FMEL
7 AN —BRAY ) —)T 3 EHEELE.
BohlAY ) —Vz¥Er00730VA,
n- 7% 2 —IVBLOKTCIBRSBE BT o1&,
LUASIVBLIT ODS AZLZAN NS
T4 —ERVOE- BRULER, ZOoF >
RO LT3 24 BECLEYDEEENE.
ZheDEEWII OV TIEBEL IR EH
Wy, HEERER L.

2. BRNERERICKITTEEORE
PEIFE 14m2(f 8 &), &% 33m2. #KE
BiZ 0.5 E/br DT UIN—bRrarEE
FWND R L TREICE W, BERG
LTI, 1 HE»S 3 HEXTIXERE
LRI TEYESRRE TV, 1 H 1 8K £
INODREFERE 2R O Ui, BUESMG
F-BEICEZ shaEGERBEL. MFD
Dl RERRE L. FEERIIEMEE 3 A
1 RERICET 6 A(11:0-11:10 12 3 &, 11:30-
11:40 2 3 )EFELTH 6012,

4 BEIZRSFEERE L ad o ERRE
ol BUEIX 7 2 v F — D5 lem £T
BEE L. BAEMIICEE 1 HE»®SY -
1mg(=2F > 0.img). 6 2 HEBS—N
6mg(=2F > 0.5mg). 55 3 HE»RI—
24mg(=3F 2 2.4mg)D YIS EIEE L /=,

B4 JEHIRBESEZEH LN S —N
Img(=2F > 0.1lmg)DF NI BBEL /=,

REYE X —BLRHECO). “HBExRR
(CO2). BREBMEY (NOx, NO, NO2). #it
$IFRYIE (D ust PM10). FBR FES(Dust
>5 ttm, Dust <0.5 4m ), RV AFPLFE R
(HCHO). ZIREBHERILKREI(PAHs). =
BERE UTEE, BEZRENRE UE.

3. X OEORIMO ST
7=iL 2 D3E 156g & hexane, CHCl,, AcORt,

acetone, MeOH, H,0 (& 500 ml) TR ZE T ¥
2L, B % EE LT hexane ext. (3.4g), CHCI,
ext. (3.5g), AcOFEt ext. (1.9g), acetone ext. (0.9g),
MeOH ext. (28.0g), H,0 ext. (23.1g) &7 .
Hexane ext. 2 3 UAT VR Z L= b
(bexane:AcOEICT L, {bEWZEE. Hiz,
H,O ext, X, HIZ BuOH R H,0 THELL,
IR % B2 LT BuOH ext. (3.0g)% 157 . BuOH
ext. & HP-20 XU ODS Z3HE LT HH T AIC
FU, SEEEVEACERESE. ik,
MeOH ext. i%, Prep. HPLC i2f$ L, {b&¥%E
&=,

C. MRER

1. ZIECOERBICSE IR RS2
BT MVF—FEAW, TVAOA F,
Fy, BEER, 7900, BLTHENY
Ry 24 FEEEEHEEL, BERELE. Th
5 MDA, Cigatin A BLU B EHEZLE 2
HEIIH RIS TH 5. Cigatin A T FAB
mass A% b VIZBWT,5F & 204 (M+H)
DAF L E—=TPE N BPEELTWSLH#
HIL, FABhigh mass 27 MU F—F LB
SFR C HON ERELE. £, HNMR
AR MWTEDY S ERERTS 89 ppm



D7 FIVBLT 7 ppm (AT E
BERBTLY T HUBEHENE, &5,
BC.NMR 227 R)V® 150 ppm NETO 4
MRBOHEEDTERS N, oxyl- EF=idokig
BEoEEPFEEINE. — 7, HMBC
(heteronucle multi -bond correlation) M T iZ
HMQC (heteronucle multi quatumn correlation)?
MElckbzo hria—RrkEh2him
Bk, £, KBEORMSEOROEKTER
BIUEU Dy 2AWTRF IV LEFREL,

'H.NMR % ACPIMS IZL b 2207 &FI
HEEET LI LDNTE, BRRNIZZODK
BREDQHEEZEESPICLE.

Wiz, Cigatin B X FAB mass I & D F&
218 M+Hy @ 1 A4 LE—IhEBEH,

FABhigh mass (2135 F CLH, 0N RS
hi=. &=, Cigatin A®D ‘H, "C-NMR F—
ittt sy, AFNVEOHFEZRNT,

FIF—B U=, FOAF)VEIT HMBC I &
HEY U UBBO CA ITHELTVAS LRE
Uiz, 20D EWiE NMR 2R bUB
L GCMS ICEDFEELE, TheDH,

6 DIEETELSITmHTRES RIS
WmehHolk.

2. BERNELRFHFRICRIZTHEORE
0, XU Dust (PM10)YDEREIZ 1632ppm
KU 3635 ug/m3 TENFREEOHEEE (CO2

1000ppm, PM10 150 g/ m? Y2HEZ Tz,

—J%. NO, (RABRHELEE 0.06ppm) KT
CO (EJVEBHEEE 10ppm) FHEELTT
Hofz. HCHO iZB ST 0.212ppm. 7R
JEROTFYET 0.178ppm BR LI EHE
ZOMBOHE. WELD S ERERERD
SOMBEBEIEVWLOLEDbNR S, &£z,

Dust #E. &iZ, Dust (<0.5 um) ORIk

FIIMERFICA 24 FEREBWEZTRLTY
Fr.o i, B B ARG L MSKEEREF
OFESMEERE 2 BT 5 | BRAFHERR
XEME &6 HD34-99% L T DR
OFEERRTKREN . —H. PAHs EEIHE
B R <.
5.5ng/ m3. Benzo(a)pyrene %% 3.2ng/ m?,
Benz(a)anthracene H¥2.1ng/m? TLDPAHs
WHBLUEWMERTRLTW:., X275
FIZRWE L& MEB Tidd 3 DSEHI(0.02-
0.28ng/m3 OFENZHTW . RIEHRA
DEEL 27-32°C. BEIX S0RTERTH o=,
CO, BEIZY =)V Img(=2TF > 0.1mg)

Benzo(ghi)perylene 7%

3.7+ X DED BRI D AT

R S (E—2)DHE %S hexane, CHCL,
AcOEt, acetone, MeOH B TR FLO CIRRFHL L,
hexane, CHCl,, AcOEt & TF acetone i HHNIZ D
WT GCMS iIC&>THREI L. ZOHR,
Bah GOMS 70 M7 I Ak, BIFhs
HEE R L, ZEOE— 7 B F s Fig. D).
BEE—ZIZDOWT,NISTRT D w2 5475
1) (NIST62, NIST12)% AW, SEOUEERT 85 DIE
BR#EL, B, ZhLPhO~R 25T A
FRAZ PIVE DR L. Hexane ext.id,
nicotine %} U &b, 2D 7 BER T,
isomenthol, vanillin OEHRELS, KT nicotin
N'-oxide, cotinine D ZLEFRILEY, carotenoide
HERPEDRE IR, £, BEAIVR L
B, =25, RERIKFEFREDEES
h, £, nicotine DIRICEFEBOF/ N E—7
g iz oWTiEy VAP Mot L, B
8T EDOHMEIDWT NMR IZ& D#gRETL
. FOER, REIREO VIR
7K 3% neophentadiene ZFEE L7=. Thid, HUE
FFICRBRTHEFICBITT2 2 eBMeR TN



259 WIiZ, CHClLext. 7513, nicotine &
neophentadiene O {1 IZ B @ scopoletin K T}
vitamin E DH I NIz, £z, AOBt ext.
T acetone ext.D*BiZ, glycerol, isopropylidene
glycol FOBERORENE, RENROCEZ
BN LTRHEECRRBIIME shi=eEZ 5
haEmERE Lk,

%7, BB & L, MeOH ext. 2 UV
210, 254, 280 nm 2 FR L L= 4B HPLC
I LAEREDEL, & NMR LD,
scopoletin % aglycone & 3 BHEHEMRD scopolin
(scopoletin 7-O-.B-glucoside)& flavonol BELHE{ARD
rutin (quercetin-3-O-B-rutinoside) & [EE L /. X
7, H0 ext.\Z DWW T i, BuOH & HO T4
B, BuOHext. &9 caffeic acid 257z,

D. ¥
FECOFREBCZZ DAV SES
N, FRSITMBEICL VS EE L UGN
OREDRE 5, SEEHSINE Cigatin A
Y BliE FORISICLBBDEEZ ONE.
T/, ZOD sesquiterpenoid {7 X ZHEH S
D TEEEN,Z NODELS SHEES
NiE.COLIIFEIOBETZED,S DR
APFOEEFRHTI2HECHRBIIIDHES
fRE I AR R EDREL LRSS N
1=, 5%, 2@ Cigatin A & B QW) RAE
FIZOWTESICHREZED LD EE->TW
%5, HB8BOZLI—LTLiaLNTHE
FEH 3 AD LIRFRICE 6 RBUE, Z<H b5
NPT CEERRET o J=, TOBR.
CO, &7 HEk FIRY E(PM10) D EV EEE
DHEHE(CO, 1000ppm, Dust 150 g/ m3)%
HATHD, CO(ENEHE 10ppm)® NO,

(REBHEE0.06ppm)IZEEUTTH o .

Z . Dust(PMIO)DERELEAD L. B

MIRKOHA. KRR S RSB LT
ELVEREOEE(COMMREBEL TR
2T\ —H. BEEREOHSE 1 K
Mz 30 g/ m? ATFICE TET LESEL
EZLTWhWeE, Zolers. 18 BOEET
1 BRENC 6 RREOBUE T Dust(PMI10)IZ
DWTOAHAERPLELEDNE. ZOEM
MEL LTS v VICRE LTh 2 MEAH
% 1 BERERE TR Dsuy(PM10)IC D0
THEEERE T,

BREREIC BT S NO,/NO, Lhz&RB & F
— )V 1mg BYERFLF15(11-15 )T 16.4%,
&)V 6mg WET 36.3%, ¥ —JV 24mg BT
13.4%, 3HFEHET 22%&27 L. REFOD
NO,/NO, iz U<, BUERIE NO, @
FEBMMENT LERLTV A, FAICKE
H1D NO,/ NO, HiZ NS 7 Eo H#E
HHET S%RBEERLTNS, 2B, BE
FRIR A (& — )V 1m g BUEERR) iZ A SNSRI
BAXNBDT NO,/NO, it 38.2% &5 <
o Tha,
ZHIERTR L7 £ D ICKBREFEZEDE S ICHEHE
BEEDH D, REHRD NO, BEhoizdDe
Bbhs.

PAHs EEIZ» —I 6mg, ¥ —/V 24mg D
& )8 TBUEIRFI S VMR & Ly R BghiP
X —J6mg ORFIZ 5.50g/m?® 2R LTz,
¥/, MEERPRPMICERLUBWVER 2
mLTWE. HRERBEETRVIRIIERD
ZRBALEE Z NS, RIC. BYERFC B
T A EERMBEORREIC OWTERT 3.
11 RFICHE 2B L. BARMSAT 16 IRET
HELER. $abb. 5 HHERICSwED
FORERLDTAZON., ¥~ 24mg DHN
TR DWTRRET Lz, 20 ER.
CO & 62%, CO, 1 47%, NO IX 70%, NO, iZ



0%, Dust(<0.5 1£m)iX 99%, Dust(>S ttm)i
50%, Dust(PM10)iZ 92%, HCHO X 0% T &
27/. HCHO OB&. BHMED» 50 HCHO
R & BARREIC & - THH S A HCHO
BASFHEMREIC 2. BELE, ASRAERIC X

AW ET RN RICRS.
GOMS 2k, TREIEZOEDE~H

Witk & LT ARt 8BOEREEZE L.

Thooid, HEIERENSE <, BUERICIE
ZORED, BAHEPRAERINIILRL
FOEFORTERISHENELELI SN
4. Novotny 5id, =ZZOEROHEE
YN OWT GC/MS THiEFT2THED,
FADEE GC o T AE, HeDiR
EHDOLITFRBOIIY—VERL, 2OI
Erod, (E~ PRI, BRERHCE T
WCIERCEITT A ERBRENE. £,
{E~PBERSDEE I NS hexane ext.,
CHCI, ext., AcOF1 ext., acetope ext. (DF] DS
11.7g THHDIIH LT, SBERSDER S
N3 MeOH ext.,, H,0 ext. DL, 51.3g &5
EELBNWIehbd, HEIOHEIERIZ
% OEEEtEwh oBRIhTWaZ L
DPMEn, ZIEZoERIE, ZhohiH
SRHLZVIIRAERENTERLELEED S
ZeHEND LELZ NG, (5T, Bl
M e UTSE 2 MOEMEE ST 3 BO
fEEMEREL D, $BEIIEEIORD
TR > % BB - SR L, NMR FIZ X DiE
BRERTDRITNTR SR

E. %

FIECOEBECRRTEROSEUNEFEET S
YEDLhTWABZEN DL AEEIZEES b
Tz <. GC BLY GC-Mass 2L bR
UkE—2 08B E2NETA 75 ) —THR

LESDTHo =, FITINLDEZDL
EHOYEEI SDICT B DI, Sl B
BETW SRS NMEBEANERS ObE
MOEERRE Uk, SREBEEXhZLEY
[Z X% < Phenol #&. Indo! EEEHF TSk
&1, BLU Sesquiterpenoid RE—F L=
L&D EMI N, £, CNIEHERS
THbH, —H, ZaFLERLEBEIVE
BEE TS Cigatin A BLT Cigatin B D%
Ry UTHEEIS . 20t 6 B
OALEh =X T OED SR THEEI R .
Cigatin A B X Cigatin BD P388 I[IX¥
BN =IF v ERUBHRELEETRL
7=. &%, Cigatin A BLY Cigatin B D
fthD EIBEAIZDONWTHRERITI FETH 5.
#8BOTVI—AR Y a (RN 0.5
[Bl/hr) TH -~V ERDE NN (24mg) % 1
REREIC 6 ABIE L =85, Dust(PM10)DE
VBB OREAEIS0 ug/ m¥)D 20 FLLED
BEEERLAED, CO R NO, BEIIENVE
BESCKIBBEELTTH D6 &/hr BE
OEEE T Dust(PM10)LIAIE 2 HuE L RTE
R AEETE RIS, —F. PAHs ITD
WTHBE, BaP P 3.2ng/ m?, BghiP B
3ng/m?, BaA D 2. 1ng/m* BRI NLTH D,
AEBREEEL vIETFEVWEREZRLTW
. IOIBABOEREMRIIRE L, HE
#% 1 ST Dsut(PM10)#EEI 95% L L
L7=. #DMf, CO, CO,, NO, Dust(>5u
m), Dust(<0.5 £m)FIZ 2N TH 40-70%%
BoOEBRSRPZD o=, EL. NO, T
BIZE>THRERBELRVWO T, TLABRSR
BERHTZZ LICLOALKDERICED A
ThARIEROEE (A NO, BESENE
B) BRI TENEES LR 722 2548
L. BEIZ, HiXCoFED, & I8~ P



R LTEE 3 BolbEERELE. O
NolE, HEEREENEC, MEARIIEE
DIREH, BSBOPREHEINEILRE
DEFOHBCEFICZEINELEFZIOND.

F. BIX¥#Ex
1. @R
Chem.Pharm.Bull. submitted.

2. FRER
HAREZLE 120 BER (ER), MEER
5, p.208 (1999)

G. MNFAROMBRR
L



BEERZEHREMDE BHIHRER)
DERFRREE

T ERMENMRFEEEICRIETHEICET SR
R OEREICEHE ENDRD DO

SENFRE TS

E L EHE SR RE ST A R

I DEBEICBETREOSEMENEETS LEnHhTh
BN S OLEBEIRB ST L, GC BXT GC-MASS
WWEDBHLEY—7 0BHAINWESA TS —-ThBELEBD
THol., FITINHD@E2DLEYOYEARBFSMNCTE
BT 1999 F 4 Ah eIl oEoftt e o8 - BEETN
BHEOSNBBEANENSOLEYOREZRELEZ. TORKR
ZAFERUKEBEUT O BH/EET S Cigatin A BXLU
Cigatin B "##{b & & U THEBEI N, FOHM,
EMRIIE T OBENS B THEEX N,

6 EEOL

A. HEER

BiE, WHO O Zizxd2E0 M
HIZEDE BROEIIIHBIIONTS
BEPERINTWS. X 0ED RS
HEIZEIZ GC (Gas Chromatography)
F/21d GC-Mass 12X BBDT, ~idC
DEITIT 3,000 FEELL EOMENEEN
TWBEEDNTNDA, ZOFHIIHRE
T, SHIREALGNTNHSILEY
WIZDOWTHELWT—INFELRN. £
ZTC EEZOBORSEHSNTTSH
MTHELEZZEZOERBIZONTHR
SHETW, BEXTIREREINTWEWE
XZDEFREOSEMES XUHALE
MEHE -  BERELEOTHETS

B. Mg hHE
1. Zri - B8

TN 11 74 TEBICEDAT X
TANI—CEECOERELHEL, @
L1745 —% Ay /—)L'T 3 EHf

HL7z. Bonz Ay /- )VIFAE/0
074 )b, n-7% /=B TKTIER
SN ETH %, YUAF BN ODS
AT NT T T4 —F RN FE
BUUABR, —OF 2B ETS 24 &
HOLEHBERS Nz, (Chart.l)
NS DILEMITDNTIIBEED AR %
A, BEREZ2LE.

2. MR

FABMS ,/HRFABMS ; JEQOL JMS-SX
102 spectrometer.

UV / IR spectra ; Hitachi U-2000
spectrophotometer /JASCO TR-5300
spectrophotometer

NMR spectra ; JEOL JNM-alpha (500
MHz) with acetone-d; and methanol-
d, as the solvents. H-NMR BX T}
BC-NMR ONEFEEMEEL TIMS %
5.

Shimadzu GC/MS~-5050A @ & # ;
column; CBP-20 (0.25 mm i.d. X 25m,
Shimadzu), inj. temp.; 240C, column



temp., 50 C—2.0°C/min — 240 T:
carrier gas, He 1.4 ml/min: detect.
temp., 2507C: ionization voltage, 70 eV :
acceleration voltage, 1.0 kV.

Column chromatography ; silica gel
60 (Art. 7734; Merck) BLT ODS (Fuji
Silysia Chemical 1.TD.).

TLC ; pre—coated silica gel 60 Fas,
plates (Art.5715; Merck).

Prep. HPLC ; a JASCO HPILC
system

Prep. HPLC column D&, Inertsil
ODS (20 mm i. d. X 250 mm): mobile
phase, CH,CN/H,O (15:85): flow rate,
6ml/min: detection, UV at 254 nm.

C. HEER

BEANRYT M —FZ2FBW, 7IVhOA
R, I, B, 7<), BXO
mintnis L 24 FEEEZHEREL, BEREL
=, ZNS5DOR, Cigatin A1) BXU B
(2) EMmBLE 2 BEIIHFRLSHTD
%. Cigatin A (1) I FAB mass A7 h
WZBWT, 7F&E 204 M+H)*T O1F
SE—=In5 N BEELTWS EHE
L, FAB-high mass A7 M FT—# &
D45+ CyH,,ON EHELRE. £2,
IH-NMR ARZ M TEUD B ER
T3 89 ppm MDD T FNBIUY 7
ppm IR TR Y BERETLL Y F
IRBEIEI N 51T, BC-NMR AR
27 BV @ 150 ppm {HE T 4 HRFED
FEAERIN, oxyl- EFITKEBHED

FEMRXRTFRZINAE. —FH, HMBC
(heteronuclear multi -bond
correlation) 8 X IZ HMQC
(heteronuclear multi quatumn

correlation) DRI XD 7O b & —
REENTNRELE. £/, KEEOD
RO DEABEBLIUOEY D 2HA
W7t F ML EFEBEL, H-NMR ®

ACPIMS IzkD 2007 FIVEEZHER
THIELINTE, REHICZDOKEED
FEZHLMNMILE.

KIZ, Cigatin B (2) X FABmass 12D
DFE 218 M+HH)T @ A E—7 R
HZ X, FAB-high mass i3 FR
C.H,ON RSNz, F£/, Cigatin A
(1) @ H-, BC-NMR 5—# L [k#9 3
&, AFIVEDEEZRNT, EIE—HL
2. ZOAFIIVEIZ HMBC Itk By
RO C4 ICHEELTWS EREL L.
Fig.1,2) Znu07—Fi3H 1. ITRL
7z.

FOMDILEWIE NMR AR MVB &
O GC-MS IZXVREIELRE. THH5OH,
3, 7,8,19 BXW 23 Bz EMNS T
BOTRESN. BELDIIAINIDE
NS HEEEI N, (Fig .3)

D. Z%8

R Z DEORTHEIIEIC 1960 F£4K,
70 #EIZGC (Gas Chromatography) ¥
721X GC-Mass ZRWIERIZITYY, 1988
# D.L.Roberts {2 & - THIZZ DEIZ
i3 3,796 EEBOYMENTENTNWS
(Table.2) - BE I NN, T OFMIIHE
T, EEIRETFHLNTWAS{LEY
DOWTHELWTF—INEFEELR .

(Table.3) ¥ 10 FOHFEEDH GC-
Mass ZHWT o HERD Z2HE L =
M, TNZ2b-r EELLEEZZT, &ES
NS ZEANWTEREDORS D HZET-
Jo. X OERFEIZIEE L DILEMNE
HEIN, #hsi3BECLDBIEBLIY
BRERORBNEES, SHEEEEXI N~
Cigatn A &B I3 £ORKRICEABDE
2 Z o k. £, D0
sesquiterpenoid 72X @M S I3H D
THRESNINIDENS HEEIN,
ZOEDWTHEIDEBIZITENSDORS
MEOEEBEHTHBECREBICI DA



PREFEZBRERLENEESL ZEDIE
wanz 5%, 2O CigatinA &B ®
EMASERICDOVWT IS TR ED
LD ER->TNS.

E. %
SEEBEINZEEWIREZ< Phenol
%*. Indol B Z2ET5LEY. BLU
Sesquiterpenocid #& & —E L={L & H
HEgxni=. F/=. ZTHIEMERITH 5.
—F., ZaAFLERUSEUZUERZ
£33 Cigatin A BL U Cigatin B 23%r
BbamE U THEEINE. £Ofll, 65
HOLEDNRIEZOEN SR TEHEE
N7z, Cigatin A LW Cigatin B @
P388 X 2FE MBI aF L EFLL
Efs B AR R L2, 4%, CigatinA B
L 78 Cigatin B O EBERICDNWT
BEtZ2ITOTFETHS.

F. WffERE

1. BAEZSE 120 BHFEE (KR, #
HESE,

2. Chem.Pharm.Bull. submitted.

3. iz 8a#E.  1999.

G. HBFREHEORESRR
L.



SMOKE CONDENSATE (308 g)

partition with CHCl; and H,0

CHCl; ext. (1833 g) Ageous layer

Si0; C.C eluted with CHClz:MeOH gradient system

fr.1 fr.2 fr.3 fr.4* fr.5" fr.6* fr.7" fr8
(358 (c.83g (612 (c.46.69 (258 (cl151g (.84 (.99

* These fractions contain nicotine ODS C.C and ODS HPLC with CH:CN

Cigatin A(1)

Cigatin B(2)

1-ethyl-f-carbolin (3)
11,12-dihydroxyspirovetiva-1(10)-
en-2-one (7)

4-ethyl-phenol (19)
4-hydroxy-4-(3-hydroxy-1-butenyl)-3,5,5-
trimethyl-2-cyclohexen-1-one (23)

Chart.1. The seperation and purification of compounds from tabacco mainstream



Cigtin A (1) : Yellowish plates

m/z; 204 (M+H)+ [Found;(M+H)+ 204.0652,
for C11H1003N, requires; 204.0661]

IRvmax (KBr)cm-1; 3190 (OH), 1670 and ( I/_\
1580 (C=C)
W

UV A max (in MeOH); 333 (e 5,530), 216
(e 25,673).

Fig.1. Structure of Cigatin A. Arrows showed some
important HMBC correlations

Cigtin B (2) : Yellowish plates

m/z; 218 (M+H)+ [Found;(M+H)+ 218.0824,

for C12H1203N, requires; 218.0817] Hjx

IRvmax (KBr)cm-1; 3190 (OH), 1640 and ( l

AN,

-
I

1580 (C=C)

UV A max (in MeOH); 328 (¢ 2,782), 220 v
(& 10,695).

Fig.2. Structure of Cigatin B, Arrows showed some
important HMBC correlations



Table 1. 'H- and '*C-NMR Assignments of the Cigatin A (1) and B (2) in Acetone-d;

1 2
Position 8 'H (int,mul, J(Hz)) §1°%C 8 'H (int,mul, JHz)) §'"C
2 8.76(1H, s) 135.5 9.04 (1H, d, 1.3) 132.8
3 159.6 157.6
4 8.22(1H, 4, 7.9) 133.6 147.3
5 8.06 (1H, dd, 7.9, 5.4) 128.8 7.95(1H, d, 5.9) 128.8
6 8.49 (1H, d, 5.4) 137.0 8.40 (1H, dd, 1.3, 5.9)130.6
1’ 131.4 131.4
2’ 143.7 143.7
3 7.11 (1H, 4, 8.7) 119.3 7.11 (1H, d, 8.8) 119.5
4 6.98 (1H, d, 8.7) 120.2 6.97 (1H, dd, 2.5, 8.8)120.0
5 151.7 151.8
6’ 7.12 (1H, s) 113.2 7.12 (1H, 4, 2.5) 113.3
4-Me 2.16 (6H, s) 16.6




(1) Cigatin A, R=H ¢ '
(2) Cigatin B, R=CH3 § ™ New Compounds
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Rj=carboxamide, N-methyl, R,=H
R1=0H, Ry=H
R1=0H, Ry=CHj3

HO o 0

H
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| (3) Ry=CH,CH, Rp=H l

(4) R;=CH;, Rp=H
(5) Ry=H, Ry=H
(6) Ry=H, R;=CH3
Me
OH
OH
Me

M

R

e
®
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R3

Rz
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(13) Ri=H, Rp=H, R3=0H, R4=OH
(14) R1=CHO, Ry=H, R3=0H, R4=0OCHj
(15) Ry=0H, Ry=H, R3=-Acetyl, R4=OH
(16) Rq=H, Ry=H, R3y=-propenamide, R4=H

(17) Ry=H, Ry=-Acety], R3=H, R4=OH
(18) Ry=OH, R,=0CHj, R3=H, R4=COCH

(22)
OH
AN

~

(=

smokefor the first time

These indicate compounds which
are isolated from tobacco

(19) R1=0H, Ry=H, R3=H, Ry=CH,CH>0
(20) Ry=H, Ry=H, R3=CH,0H, R4=0CHj3

H3C
24)

Fig.3. The strucures of compounds from cigarette mainstream



Table. 2 Compounds identified in tobacco and smoke

Fuctional Groups No. in No. in No.in
| Tobacco Smoke Taobacco and Smoke
Carboxylic acid 450 69 140
Amino acid 95 18 16
Lactones 129 135 39
Ester 529 456 314
Amines & Immines 205 227 32
Anhydrides 10 10 4
Aldehydes 111 106 148
Carbohydrates 138 30 12
Nitriles 4 101 4
Ketones 348 461 122
Alcohols 334 157 69
Phenols 58 188 40
Amines 65 150 37
Sulfur Compouds 3 37 2
N-heterocycles;
Pyridines 63 324 46
Pyrroles & Indoles 9 88 3
Pyrazines 21 55 18
Non-aromatics 13 43 7
Polycyclic aromatics 36 0
Others 4 50 2
Ethers 33 88 15
Hydrocarbons;
Saturated Aliphatics 58 113 44
UnsaturatedAliphatics 338 178 10
Monocyclic Aliphatics 33 138 25
Polycyclic Aliphatics 55 17 35
Miscellaneous 112 110 19
Inorganics & Metals 105 111 69
Total 3,379 3,460 1,272

Source; D.L.Roberts, 1988
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1,2,3-Trimethylbenzene 1-Ethylindole 11H-Naphtho[2,1-a}fluorene
1,2,3-Trimethylindole 1-Heneicosanol 12o-Hydroxy-13-epimaronyl oxide
1,2.4-Trimethylbenzene 1-Heptadecanol 16,17-Dihydre-15H-cyclopent{a]phenanthrene
1,2,5,6-Tetrahydropyridine 1-Hexene 2,3,5-Trimethylphenol
1,2-Butadiene 1-indanone 2.3,6-Trimethy!-1,4-naphthoquinone
1,2-Dimethylindole 1-Methyl-1-cyclopeatene 2,3-Butadione

1,2-Pentadiene 1-Methyl-4-isopropy!l- 1-cyclohexene 2,3-Dimethyl- 1 -butene
1,3,5-Trimethylbenzene 1-Methylcarbazole 2,3-Dimethyl-2-cyclopentene-1-one
1,3,6-Trimethylnaphthalene 1-Methylfluorene 2,3-Dimethyl-2-cyclopentenone
1,3-Butadiene 1-Methylindole 2,3-Dimethylamine
1,3-Cyclopentadiene 1-Methylnaphthalene 2,3-Dimethylaniline
1,3-Dimethylindole 1-Methylphenanthrene 2,3-Dimethylbenzonitrile
1,3-Pentadiene 1-Methylpyrene 2,3-Dimethylindole
1,4,3,6-Dianhydroglucopyranose 1-Naphthol 2,3-Dimethytpiperidine
1,4-Dimethylindole 1-Naphthylamine 2,3-Dimethylpyrazine
1,4-Pentadiene 1-Naphtonitrile 2,3-Dimethylpyridine
1,5-Dimethylindole 1-Nitro-n-butane 2,3-Lutidine

1,6-Dimethylindole 1-Nitro-n-pentane 2,3-Pentadione
1,6-Dimethylnaphthalene 1-Nitropropane 2,3-Xylenol

1,7-Dimethylindole 1-Nonadecanol 2.,4,6-Trimethylaniline
1,8,9-Perinaphthoxanthene 1-Octadecanol 2,4,6-Trimethylphenol
1,8-Dimethylnaphthalene 1-Pentene 2,4,6-Trimethylpyridine
1,9-Dimnethylcarbazole 1-Tetracosanol 2.4-Dimethyl-3-pentanone

1-Butene 1-Tricosanol 2,4-Dimethyl-4-vinylcyclohexene
1-Butyne 10,11-Dihydro-9H-benzo[a)cyclopentalilanthracene 2,4-Dimethyl-5-isopropylpyridine
1-Decene 11-Methyl-11H-benzo[a]fluorene 2,4-Dimethylamine

1-Docosancl 11H-Benzo|afluorene 2,4-Dimethylaniline

1-Eicosanol 11H-Benzao{b]fluorene 2,4-Dimethylpiperidine




2,4-Dimethylpyridine

2. 4-Lutidine
2,4-Pentadien-4-olide
2,4-Xylenol
2,5-Diethylpyrazine
2,5-Dimethylamine
2,5-Dimethylaniline
2,5-Dimethylbenzonitrile
2,5-Dimethylfuran
2,5-Dimethylphenanthrene
2,5-Dimethylpyrazine
2,5-Dimethylpyridine
2,5-Xylenol
2,6-Diethylpyrazine
2,6-Dimethoxyphenol
2,6-Dimethylamine
2,6-Dimethylaniline
2.6-Dimethylbenzonitrile
2,6-Dimethylnaphthalene
2,6-Dimethylpiperidine
2,6-Dimethylpyrazine
2,6-Dimethylpyridine
2,6-Dimethylquinoline
2,6-Lutidine

2,6-Xylenol
2,7-Dimethylnaphthaltene
2,9-Dimethylcarbazole
2-Methylpyrrolidine
2',3-Dehyronicotine
2-Acetyl furan

2-Acetylpyrrole

2-Butanone

2-Butene

2-Carbomethoxypyrrole
2-Chloraniline#
2-Cyclopentenone
2-Ethyl-3-methyl-2-cyclopentene-1-one
2-Ethyl-5-methylpyrazine
2-Ethylaniline
2-Ethylbenzonitrile
2-Ethylphenol

2-Ethylpiperidine
2-Ethylpyrrolidine
2-Formylpyrrole

2-Foroic acid

2-Furoic acid

2-Hexanone

2-Hexene
2-Hydroxy-3-methyl-2-cyclopentenone
2-Isopropyl-9,9-dimethylacridan
2-Methoxyaniline
2-Methyl-1-butene
2-Methyl-1-hydro-2-hexanoic acid
2-Methyl-1-pentene
2-Methyl-2-butene
2-Methyl-2-cyclopentenone
2-Methyl-2-pentene
2-Methyl-3-pentanone
2-Methyl-4-pentenal
2-Methyl-5-(furyl-2")-pyrazine

2-Methyl-5-acetylpyridine
2-Methyl-5-isopropylpyridine
2-Methyl-6-ethylpyrazine
2-Methylanthracene
2-Methylbutylamine
2-Methylbutyraldehyde
2-Methylcarbazole
2-Methylindole
2-Methylnaphthalene
2-Methylpropene
2-Methylpyrazine
2-Methylipyrene
2-Methylpyridine
2-Methylpyrrolidine
2-Methylvaleraldehyde
2-Naphthol
2-Naphthylamine
2-Naphtonitrile

2-Nitro-1 4-dimethylbenzene
2-Nitro-3-methylphenol
2-Nitro-4-methylphenol
2-Nitrg-5,6--dimethylphenol
2-Nitro-dimethylphenol
2-Nitrophenol
2-Nitropropane
2-Nitrotoluene

2-Pentanone

2-Pentene
2-Phenylethylamine
2-Phenylpyridine




2-Picolline
2-Propionypyirole
2-Vinylpyridine
3,3-Dimethyl-1-butene
3,4-Dehydropiperidine
3,4-Dihydrobenzofa]pyrene
3,4-Dimethylamine
3,4-Dimethylpyridine
3,4-Xylenol
3,5-Dimethylamine
3,5-Dimethylaniline
3,5-Dimethylpyridine
3,5-Xylenol
3,9-Dimethylcarbazole
3-Acetylpyridine
3-Butene-1-yne
3-Cyanopyridine
3-Ethyl-2-cyclopentene-1-one
3-Ethylbenzonitrile
3-Ethylindole
3-Ethylphenol
3-Ethylpyridine
3-Formylpyridine
3-Hexanone
3-Hydribenzoic acid
3-Hydropropioninc acid
3-Hydroxybutyric acid
3-Hydroxyphenylacetic acid
3-Hydroxyphenylpropionic acid
3-Hydroxypropionic acid

3-Hydroxypyridine
3-Methoxyaniline
3-Methoxyphenol
3-Methyl-1-butene
3-Methyl-1-cyclopentene
3-Methyl-1-indanone
3-Methyl-1-pentanol
3-Methyl-1-pentene
3-Methyl-2-butancne
3-Methyl-2-cyclopentene-1-one
3-Methyl-2-cyclopentenone
3-Methyl-2-pentanone
3-Methyl-3-buten-2-one
3-Methyl-4-nitrophenol
3-Methylaminopyridine
3-Methylbenz{a]anthracene
3-Methylcarbazole
3-Methylcatechol
3-Methylindole
3-Methylpiperidine
3-Methylpyridine
3-Methylvaleic acid
3-r-Propyi-2-cyclopentene-1-one
3-Nitrophenol
3-Nitotoluene

3-Pentanone
3-Phenylindole
3-Phenylpropionitrile
3-Phenylpyridine

3-picoline

3-Picolline
3-Propylindole
3-Pyridinol

3-Pyridyl ethyl ketone
3-Pyridyl methyl ketone
3-Pyridy! propy! ketone
3-Pyrroline
3-Vinylpyridine
4,9-Dimethylcarbazole
4-Aminobiphenyl
4-Azafluorene
4.Ethylaniline
4-Ethylcatechol
4-Ethylphenot
4-Heptanone

4-Hydroxy-2,5-dimethyl-3(2H)-furanone

4-Hydroxybenzoic acid
4-Hydroxyphenylacetic acid
4-Hydroxyphenylpropionic acid
4-Isopropenyltoiuene
4-""ropyltoluene
4-Methoxyaniline
4-Methoxyphenol
4-Methyl-1-cyclopentene
4-Methyl-1-indanone
4-Methyl-1-pentene
4-Methyl-2-pentanone
4-Methyl-2-pentene
4-Methylcarbazole
4-Methylcatechol




4.Methylpyrene
4-Methylpyridine
4-Methylquinoline
4-Nitro-1,2-dimethylbenzene
4-Nitro-1,3-dimethylbenzene
4-Nitrocatechol

4-Nitrocumene

4-Nitrophenol

4-Nitrotoluene

4-Penten-2-one

4-Penten-3-one

4-Picolline

4-Vinylcatechol

4-Vinylguaiacol
5,6-Dihydre-3,5-dihyddroxy-2-methyl-4H-pyran-4-one
5,6-Dihydro-8H-benzo[alcyclopentalijanthracene
5,6-Dimethyl-2-(furyl-2pyrazine
5_Hydroxymethylforfural
5-hydroxymaltol
5-Methyl-1-indanone
5-Methyl-2-cyanofuran
5-Methyl-2-furaldehyde
5-Methyl-2-furoic acid
5-Methylbenz[a]anthracene
5-Methylfurfural

5-Methylindole
5H-Benzo[a]flucrene
6-Methyl-1-indanone
6-Methyl-2-(furyl-2)-pyrazine
6-Methyl-3-hydroxypyridine

6-Methylcoumarin
7,8-Benzoquinoline
7-Methyllindole
TH-Benzo[clfluorene
7H-Dibenzolc,g]carbazole
8-Hydroxyquinoling
8-Methylfluoranthene
9,10-Dihydroanthracene
9,10-Dimethylbenz[alanthracene
9,9-dimethylacridine
9-Methylanthracene
9-Methylcarbazole
9-Methylfiuorene
9-Methylphenanthrene
o-5.8-0xide-3,9,13-duvatrien-1-0l
-5,8-0xido-3,9(17),13-duvatrien-1-ol
a-Alanine
o-Carbomethoxypyrrole
a-Formylpyrrole
o-Ketoglutaric acid
a-Levantanolide
o.-Phenylpropionic acid
o-Pyrrylmethylketone
Acenaphthene

Acenaphthylene

Acetaldehyde

Acetic acid

Aceto acetate

Acetone

Acetonitrile

Acetylene

Acrolein
Acrylonitrile
Adipic acid
Alkylbenzo[ajpyrene
Alkylchrysene
Alkylfluoranthene
Alkylpyrene

Allene

Allyamine

Allyl cyanide
Aluminum#*
Ammonia
Amylamine
Anabasine

Aniline

Anisole

Anthracene
Arachidic acid
Argon

Arsenic*

Aspartic acid
Azacarbazole
Azulene

B-Alanine
B-Amyrenyl ester
B-Amyrin
B-Levantanolide
B-Methyl valeic acid
B-Phencthyl alcohol




-Phenethylamine Butyl acetate Coronene

B-Pinene Butyl alcohol Cotinine

B-Sitosterol Butylamine Coumarin
Benxothiazole Butyonitrile Crotonaldehyde
Benz[alanthracene Butyraldehyde Crotonitrile
Benzaldehyde Butyric acid Crotonolactone

Benzene Butyronitrile Cyanogen
Benzimidazole Cadmiom* Cyclohexene
Benzo[alnaphthacene Cafieic acid Cyclopentanone
Benzo[a]pyrene Calcium* Cyclopenten
Benzo[blfluocranthene Campesterol Cyclotene
Benzo[bHluorene Caproaldehyde Decanoic acid
Benzolc]phenanthrene Caproic acid Dehydromethanicotine
Benzo[elpyrene Capronitrile Di-n-propylamine
Benzo{g,h,ilfluoranthene Carbaryl# Diaminotoluene
Benzofg,h,i]perylene Carbazole Dibenz[ah]acridine
Benzo[jlfluoranthene Carbon dioxide Dibenz[a,h}anthracene
Benzolk]fluoranthene Carbon dioxide Dibenz[a,jlacridine
Benzo[m,n,o]fluoranthane Carbon disuthide Dibenzo[a.c]naphthacene
Benzoic acid Carbon monoxide Dibenzo[a,h]pyrene
Benzonitrile Carbon monoxide Dibenzo[a,i]flucrene
Benzy! acetate Carbony] sulfide Dibenzo[a,i]pyrene
Benzyl alcohol Catechol Dibenzo|a,jJnaphthacene
Benzyl benzoate Cerotic acid Dibenzo[bhi]phenanthrene
Benzyl cinnamate Chlorogenic acid Dibenzo[cd,jk]pyrene
Benzyl cyanide Chromium* Diethylamine

Biphenyl Chrysene Diethylene alcohol
Butadiene Cinnamonitrile Dihydroactinidiolide
Butenone Collidine Dihydrometanicotine
Butenylamine Cupper* Dimethyl disulfide




