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Abstract:To clarify chemical constituents in discharged wastewater of paper-making reconstituted tobacco, the dis-
charged wastewater was extracted by ethyl alcohol after electrodialysis desalination and concentration. The extracts were
purified by chromatographic techniques, which led to the isolation of four compounds, including one new sesquiterpenoid
nicotianolide (1), one known sesquiterpenoid 28-hydroxysolanascone (2), and two known alkaloids 5, 6-dihydro-2
(1H) -pyridinone (3) and cotinine (4). Their structures were elucidated by means of spectroscopic methods including
1D and 2D nuclear magnetic resonance (NMR) and mass (MS) spectra.

Key words : Tobacco ; wastewater ; sesquiterpenoids ; alkaloids

) S R A T R R i 2R P AR I R K™ A Y
P2k FEERAR W M A S B B R ek KR
VAW DRI K L83 W B A=A TR B4 R AR
K WEAL BRIRAR G A REHEIL . 16 K A BRASCR K
HER A 2 e dE AT SRR 22 1 A, SR AL R
PrEeAR AR R K 23 B 21 4 A2 80, s —
ANHT A AFF B TR B 23 Nicotianolide (1) , AR SCHRiH
AL S WSS AT

1 Xss5#H
JEtiE i JASCO P-1020 jig y:4Y ( Jasco Corp.
Tokyo, Japan ) Jlll 5 ; ¢ 7% (UV) i Shimadzu UV-

2401 PC 2 4p 4y 5% 5% B A ( Shimadzu , Kyoto, Japan )
2 ; ECD %y Chirascan [ — {%1%{% ( Applied Pho-

Wk H 5 :2016-07-22 152 H #1:2016-09-29
B THUH < v 0 A ) K B 100 (11020140102 5 2202 ) 5 =5 7
U AL 10 (2015601 )
# MIAMEH Tel:86-015808716802 ; E-mail ; nchkong@ 126. com ; wan-
gyuehu@ mail. kib. ac. cn

tophysics Ltd. , Leatherhead, UK ) {l] %2 ; 21 4} )% &
(IR) Fi Bruker Tensor 27 FTIR 41 #p 6 i%4Y ( Bruker
Corp. , Ettlingen , Germany ) Jlll %Z (KBr J& F) ;'H," C
NMR F12D NMR 3&7£ DRX-500 5% Avance I11-600 #%
fE 3% 1% ( Bruker Bio-Spin GmbH , Rheinstetten , Ger-
many ) |l 2 ( TMS S N #R) ; ESI-MS [ API Qstar
Pulsarl i1 ( Applied Biosystems/MDS Sciex, Fos-
ter City, CA, USA) M| %€ ; HR-EI-MS {1 Waters Auto-
Spec Premier p776 = Ji Y X 58 £ 17 i 1% [ ( Waters
Millford , MA , USA) M52 . M7 FREIR G (80 ~ 100
H,200 ~ 300 H,300 ~400 H )z H(10 ~ 40
pm ) K AT AR Y S B AL T s 2
JEHTIE T 5% B IR - £ B WO AR5 HEBE £ 5 Seph-
adex LH-20 “} Pharmcia /A &) 720 ; Se A C-18 BEIR N
Merck A H]F=f o

2 RmESTHE
SRR AL DU BT R DR (A B P



80 KIRF=YIBE R 5T K

Vol. 29

M ( Nicotiana tabacum L. ) A FEHERL R K , BB
JEER AL B e e M BE R 1.5 L, T 95% 1 L
RRAEI3 W (S L x 3) B AR E 139 ¢,
JA 500 mL 7K il il TR B, WK 1R 2T (500
mL x 3) ,IETEE(500 mL x 3) A5, 73575 2] A
1070 10 g A1 B #5324 g,
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Fig. 1 Chemical structures of compounds 1-4
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Fig. 2 Key 2D NMR correlations for compound 1
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0.26 ,CHC1,-MeOH (1:1)];UV (MeOH) A, (log
g) 202 (3.76) nm;ECD Ags 4.24 (202) ;IR (KBr)
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Table I 'H NMR and ”C NMR data of 1(§ in ppm,J in Hz)
N(). 6H 6C 81—1 8(’

( DMSO-d, ,600 MHz) (DMS0-dg ,150 MHz) (CDCl, ,500 MHz) (CDCly 125 MHz)

1 5.18 (brs) 114.8,CH 5.25 (brs) 112.2,CH
2 3.02 (m) 37.0,CH 3.18 (m) 37.3,CH
3 4.48 (brt,3.9) 78.4,CH 4.50 (brt,4.3) 80.2,CH
4 2.16 (m) 38.0,CH 2.29 (m) 38.7,CH
5 46.1,C 46.6,C
6 2.18 (m)1.22 (m) 41.5,CH, 2.32 (m)1.37 (m) 42.0,CH,
7 2.46 (overlapped) 45.8,CH 2.48 (m) 46.5,CH
8 LZﬁE%% 30.9,CH, 1.75 (m)1.52 (m) 31.4,CH,
98
on LQEEZ; 35.0,CH, 1.82 (m)1.58 (m) 35.8,CH,
10 140.2,C 143.3,C
11 147.6,C 147.8,C
12 1.68 (3H,s) 20.6,CH, 1.72 (3H,s) 21.0,CH,
13 4.70 (brs)4.66 (brs) 109.0,CH, 4.71 (brs)4.67 (brs) 108.7,CH,
14 0.82 (3H,d,7.0) 13.0,CH;, 0.92 (3H,d,7.0) 13.3,CH,
15 1.67 (3H,t,1.5) 20.2,CH; 1.75 (3H,t,1.4) 20.5,CH,
16 4.58 (dd,7.9,6.1) 70.3,CH 4.58 (d,8.0) 71.6,CH
17 176.2,C 176.5,C
OH 6.00 (d,6.1)

23-Hydroxysolanascone (2 ) : JC 4 ji {k, C s Hy,
0,;[aly = +7.3 (¢ =0.11,CHCL ) ;'H NMR
(CDCl,,500 MHz) §:4.02 (1H,br d,J =6.5 Hz),
2.55 (2H,m),2.49 (1H,dd,J=11.9,6.0 Hz),
2.09 (2H,m),2.02 (1H,ddd,J =14.0,6.5,2. 8
Hz),1.91 (1H,t,J=12.3 Hz),1.80 (1H,brd,J =
11.6 Hz) ,1.74 (1H,d,J =4.7 Hz) ,1.51 (1H,dd,J
=11.8,1.0 Hz),1.29 (3H,d,J =6.6 Hz),1.25
(3H,s),0.97 (3H,s);”C NMR (CDCI,,125 MHz)
5:218.8 (C),70.0 (CH),54.2 (C),49.0 (C),
48.2 (CH),46.6 (CH,),45.0 (C),43.2 (CH),
38.1 (CH,),36.8 (CH,),34.5 (CH,),33.7
(CH),19.7 (CH,),18.0 (CH,),17.6 (CH,) ;ESI-
MS m/z257 [M + Nal]*., H'H NMR f1”° C NMR
Kot A Scrk A — 5

5,6-" A2 (1H)-ME e fi (3) : 7 & @R,
C,H,NO;'H NMR (CDCl,,500 MHz) §:6.65 (1H,
ddd, J =9.9,4.2,4.2 Hz, =CH) ,6.21 (1 H,br s,
NH),5.90 (1 H,m, =CH),3.42 (2H,m,NCH,),
2.35 (2H,m,CH,) ;" C NMR (CDCL,,125 MHz) §:
166. 6 (C),141.7 (CH),124.7 (CH),39. 6

(CH,),23.9 (CH,) ;ESI-MS m/z 120 [M + Na] ",
217 [2M + Na]*, H'H NMR 1" C NMR % ##
SCHkARE—EC .

] &5 ( Cotinine 4 ) ; ¥ # A HAR, C,o H,, N, O
[a]d = (21.3 (¢ =0.65,CHCL,);' H NMR
(CDCl,,500 MHz) 6:8.58 (1H,dd,J=4.7,1.5
Hz),8.49 (1H,d,J=2.0 Hz),7.51 (1H,ddd,J =
7.8,1.7,1.7 Hz),7.33 (1H,dd,J =7.8,4.7 Hz),
4.55 (1H,m),2.67 (3H,s),2.52 (3H,m),1.88
(1H,m) ;”C NMR (CDCL,,125 MHz) §:175.5 (C,
C-5'),149.8 (CH,C2),148.4 (CH,C-6),136.6
(C,C-3),133.8 (CH,C4),124.1 (CH,C-5),62.2
(CH,C-5"),30.0 (CH,,C4'),28.3 (CH,,NMe),
28.3 (CH,,C-3");ESI-MS m/z 199 [M + Na]*,375
[2M + Na]*, H:"C NMR $dgfoscmifis— " .
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