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Abstract: The phytochemical study was made with Flue-cured Tobacco Yunyan 85 by chromatographic technique and preparative high
performance liquid chromatography to isolate nine compounds, and then to analyze their physical and chemical properties by
spectroscopy analysis (MS, NMR). They were identified as (1) Fargesiphenol A, (2) Rhaphidecursinol A, (3) Rugosaflavonoids B,
(4) Licoisoflavone, (5) Tababiphenyl D, (6) Caffeic acid, (7) Scopoletin ( 6-hydroxy-7,3’,4",5’-tetramethoxy-isoflavone ) , (8)
7-Hydroxy-3-(4-hydrxy-ohengy ) -chromen-4-one, (9) 5, 7-Dihydroxy-3-( 4-hydrxy-ohengy ) -chromen-4-one. Among the nine com-

pounds with determined structure, (1), (2) and (4) were isolated from tobacco for the first time.
Key words: Yunnan Yuxi; Yunyan 85; chemical constituents; structure identification

RS (Nicotiana tabacum L) JyiiFH(Solanaceac)  HASHOMETR &R, FARERISLHOTER. ARV o
YRS (Nicotiaria) | S/ SEAKEYY, 57 TN, HEFMEFRSY, WU, WG, %, Bk,
ARSI ORI, R T RTR . AR, FuR, W, msass

WREEEF: 2019 -01 -08
ESWE: cmMARHTREMRESTIIE (2018FBIS0); = m H 48 Ll A MR 53 4T 2 &) ¥ B 1 B
(2018539200370184) .
EERIN: B (1994—), &, ZMARIEA, fERBERA, E2EMNFEEEDR.
CEWAEE: AR (1960—), H, WTEEIRA, #Ez, FENFELY I, E-mail: yadongkmme@ 163. com.



55 6 1] R, NS, Wik, F.

FE M A D 2 A 85 AL A L E 5T 25

MR i (AL 2 o AR 2%, R SCk (6] 4iGE,
A S AT il LA R A MR S e B 5 9 S5
RZ1 8 700 Z k. Ik, ARSIz # EBEA 1
FENIR TP A 85 AT A I TE, B %EE T 9
MEE PRI S, b 3 A O B R FAE b
il.

1 #MR5FZ*

L1 ME5HH

JEiE (VG AUTO Spec-3000 B!, £[H) ; ##4
HARIY (Bruker AM-400 J DRX-500 %, 2:5[); &
ST A 6 1% A ( Agilent 1100 B, 2% [#), Agilent
XBP-Cyg 4 3% A (10 mm x 250 mm, 5.0 wm)
(21.2 mm x250 mm, 7.0 um); GEFEZEKAL (Buchi
R-210 #1, #it:).

FEAEH] 80-100 HAERE (F &Pk T) ), J=
HrH 200-300 HEER (& BT ) ; MCI I
Fb KL A Mel-gel CHP-20P; “Toolp 4 H pst . S5 .
PITR, @Rk, CRE . BaliK.

1.2 kR

SEERAE T 0 85 M I T A pE s BIE T Y
IR, 2 RO R 2F G R B S
1.3 BERE555

H 5.6 kg = M0 85 I K A MR 0 R Ry B, TR
ZE T 90% N B /K i iR 3 I (3 x8 L),
B ICFRBUR I U, DB AR R 25 v 0 S AR AR
Y, BHLEEYEE A T KE, R O BRAEE
3, HEICRROBERTIRTE 2125 IR EHH
fERE (200-300 H) $EFE, DL VOEDT) VO EE)
ERFaiAE, FERAF ] (10:0, 9:1, 8:2,
7:3, 6:4, 5:5) BREEUENL, 19E]6 1~E84r A ~F.
W AR 211 6 A543 A MCI R A LA 80% H
BEGEI, M ERE B 30.5¢, FI V&) V(R
i) = (9:1 ~1:1) FEATPRMIKI B 5] Bl ~ BS 3k
54455, F0.45 wm ALIERE S IR S, X445
B3 (5.22¢g) F1B4 (8.22¢g) fii i+ AU AH
A E L VO ) s VKO PR iR g, i
N 10 ~20 mL/min, DL K {2 i 45 B0 A 4
LA VOHEED) VOK) . VOZIE)  VOK) 1E R 3h
M, WHHN 2.5 ~3.0 mL/min K4y E4ifh,
J& B A% ER R 4 MR E Y, w5
J1~4.

AR C HoriE Hy 12.8 g, CHIHRE
VOADT) VONER) = (9:1 ~1:1) gEAT3e IR BeAs 3
Cl ~C5 35494175, FH0.45 wm fALUERRE S U85,
XFZHI; C3(6. 52 g) Fl C4(8. 21 o) fifi Il s AU AR €2,
TR LB VRS VKO MER R, ik
10 ~20 mL/min, DL KR FH 2 o 2% 70 R €6 335 LA
VOHEE):V(OK) . VLI VK VE RS, i
BN 2.5 ~3.0 mL/min K& & aife, & C 45
ZLE SRR 5 NRIRL A, G55 ~9. BT
B2 A AN E 1~ 189 PR,

MeO

MeO

“OH

HO
&1 Fargesiphenol A

x

MeO
MeO.

a

MeO

OH
MeO
E2 Rhaphidecursinol A

l OH
O
OH

&4 Licoisoflavone



26 RSB 254

2019 4 12 A

CHO

OMe
HO
[E5 Tababiphenyl D
HO \ COOH

:

HO
El6 Caffeic acid

HO.

;

OH
&7 Scopoletin

OH

OH (6]
&8 7-Hydroxy-3-(4-hydrxy-ohengy)-chromen-4-one

HO O

OH O |'li
OH

&9 5,7-Dihydroxy-3-(4-hydrxy-ohengy)-chromen-4-one

2 ERELHW

HEW1: Fargesiphenol A, HEMAK, 73X
H Cy Hy O, ,'H-NMR ( C,D;N, 500 MHz): 8,1.41
(3H,d,J =9.6 Hz,H-9),1.92(3H,d,J =8.4 Hz, H-
9');3.79(3H,s,3-0CH, ) ,3. 81 (3H,s,4-0CH, ) ,3. 83
(3H,s,3'-0CH, ) ,4.33(1H,d,J =6.8 Hz,H-7) ,5. 02
(1H,qd,J =6.8 Hz,9.6 Hz,H8),6.06 (1H,qd, ] =

5.6 Hz,8.4 Hz,H-8") ,6.44(1H,d,J =5.6 Hz,H-7") ,
6.55(1H,s,H-6) ,6.58(1H,s,H-2),6.93(1H,d,J =
3.6 Hz,H-5"),7.18 (1H,d, J =3.6 Hz, H-6"),7.23
(1H,s,H-2");" C-NMR ( C;D,;N, 125 MHz) : §.153.5
(s,C-3),150.2(s,C-5),149.5(s,C-3") ,147.2 (s, C-
4"y,136.2(s,C-1),135.8(s,C4),131.7(s,C-1"),
130.2 (d, C-7'),124.5 (d, C-8"),119.3 (d, C-6"),
118.5(d,C-5"),111.3(d,C-2"),107.8(d,C-6) ,103. 7
(d,C-2),86.2(d,C-7),75.6 (d, C-8),62.8 (q,4-
OCH,),56.3 (q,3-0OCH,),56.1(q,3'-OCH, ), 19.3
(q,C9),16.2(q,C9). DLl isif%dh 53k [7]
fE R —2, B HR 2- (-0 EE-2, 6- A AL
A HL)-1-(3, 4, - H E L, SRR L) -
P-1-E.

£ &% 2. Rhaphidecursinol A, HE¥ A, 43
= C,,H,,0,,"H-NMR ( C,D;N,500 MHz) : §H6. 59
(1H,s,H-2),6.59(1H,s,H-6) ,6.49(1H,s,H-6") ,
6.46(1H,s, H2"),5.92(1H, m, H8") ,5.04 (1H,
qd,J =6.6 Hz,10.8 Hz, H-8),5.02 (1H, dd, J =
3.2 Hz,H9'b) ,4.98 (1H,dd,J =3.2 Hz, H9'a)
4.43(1H,d,J = 6.6 Hz, H-7),3.82 (3H, s, 3-
OCH,), 3.79 (3H, s, 5-OCH, ), 3.77 (3H, s, 3'-
OCH,), 3.77 (3H, s, 5'-OCH, ), 3.75 (3H, s, 4-
OCH;) ,3.21(2H,d,J =3.6 Hz,H-7') ,1.42(3H,d,
J =10.8 Hz, H-9) ;" C-NMR ( C;D,N, 125 MHz) :
8:.153.2(s,C-3),153.2(s,C-5),152.9(s,C-3"),
152.9(s, C-5"),136.5 (s, C4),136.5(d, C8"),
135.2(s, C-1),134.8 (s, C-1"),134.8 (s, C4"),
115.3(t,C9'),106.3 (d, C2"),106.1(d, C-6"),
102.8(d,C-6),102.7(d,C-2),89.2(d,C-7),75. 8
(d,C-8),60.8(q,4-0CH,) ,56.2(q,5-OCH,) ,56. 1
(q, 3-OCH, ), 55.7 (q, 5'-OCH, ), 55.4 (q, 3'-
OCH;) ,40.3(t,C-7"),15.8(q,C9). LI itk
Pa 3k (8] AW —2, #hiwH A 2- (4-1FHN
He2, 6-“HUAR - E L) -1- (3, 4, S-=HIA
H-REL) -N-1-BE.

£ &4 3. Rugosaflavonoids B, @il R,
4+ C, Hy O,,"H-NMR ( C;D,N, 500 MHz):
5,7.35(1H,s,H-5),7.15(1H,d,J =7. 8 Hz,H-6") ,
6.93(1H,d,J =7.8 Hz,H-5") ,6.72 (1H,s,H2"),
6.71(1H,s,H-3),2.50(3H,s,H-12),3.83(3H,s,
7-0CH,) ;3. 81 (3H,s,6-0CH, ) ,"” C-NMR ( C,D,N,
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125 MHz) :6.203.5(s,C-11),177.5(s,C4) ,163.6
(s,C2),157.0(s,C-7),148.2(s,C9),147.3(s,C-
6),146.5(s,C4"),145.9 (s, C-3"),123.0 (s, C-
1'),121.8(d,C-6"),117.2(d, C-5") ,117. 1 (s, C-
10),115.3(d,C-2"),112.9(s,C-8),108.8 (d, C-
5),104.5(d,C-3),61.3(q,7-0CH,),56.1(q,6-
OCH,) ,32.8(q,C-12). CHA[9]4RIEM 5 Lik
ERHE 2, WAL G YN EBOR B .

L& 4. Licoisoflavone, IRIECIIRY), 70T
= C,H, 0, ,"H-NMR( C,D,N,500 MHz) :5,8.98(1H,
s,H-2),7.38(1H,d,J =5.6 Hz,H-2"),6.98 (1H,d,
J=7.2 Hz,H-3") ,6.93(1H,d,J =5.6 Hz,H-3") ,6. 52
(1H,s,H-6"),6.25(1H,s,H-8),5.94(1H,s,H-6),
5.88(1H,d,J =7.2 Hz, H-2"),1.56 (3H, s, C4"),
1.47 (3H, s, C-5") ;" C-NMR ( C,D;N, 125 MHz):
5.180.7(s,C4),161.3(s,C-5),166.4(s,C-7),160.6
(s,C9),153.6(s,C4"),151.7(d,C2),128.9(d, C-
2'),128.3(d,C-2"),124.6(s,C-1"),123.5(s,C-3),
123.3(d, C6'), 121.8 (s, C-5'), 118.2 (d, C-3"),
117.5(d,C-3"),105.2 (s, C-10),98.2(d,C-6) ,94.2
(d,C-8),85.6(s,C-1"),28.8(q,C4"),27.3(q, C-
5"). 3cik [10] HuEr S FaREaEEdE 3, #E
ZALE Y R S B .

HEHS: Tababiphenyl D, JR¥&E@FRY), 43
+= C,,H,,0,, " H-NMR ( C;D;N, 500 MHz) :8,7. 96
(1H,d,J=2.8 Hz,H-6),7.72(1H,d,J =9. 6 Hz, H-
2'),7.62(1H,d,J =9.6 Hz,H-5") ,7.58 (1H, s, H-
3),7.52(1H,d,J =2.8 Hz,H-5) ,6.68 (1H,d, J =
9.6 Hz,H-6") ,6.58 (1H,d,J =9.6 Hz,H-3") ,3.75
(3H, s, 2-OCH; ) ;" C-NMR ( C;D;N, 125 MHz) :
5.191.3(d,2-CHO), 158.7 (s, C2),157.2 (s, C-
4'),137.2(s,C-1),136.5(s,C4),32.3(d,C-6"),
130.7 (s, C-1"),130.3 (d, C2"),129.4 (d,C6),
122.7(d,C-5),116.8 (d, C-5"),116.4 (d, C-3"),
112.5(d,C-3),54.3(q,2-0CH, ). LI I I8kt 5
ek [11] OB —2, #fe o EPOR D.

& 6. Caffeic acid, R MK, 70FL
C,H,0,,"H-NMR ( C,D;N, 500 MHz) :5,7.45 (1H, d,
J=14.4Hz,H-7),7.13(1H,s,H-2) ,6.93(1H,d,J =
7.6 Hz,H-5) ,6.79(1H,d,J =7. 6 Hz,H-6) ,6.23(1H,
d,J =14.4 Hz, H-8) ;" C-NMR ( C;D;N, 125 MHz) :
5:.171.5(s,C9) ,149.8(s,C4) ,146.2(s,C-3) ,144.7

(d,C-7),128.3(s,C-1),123.6(d,C-6),117.2(d, C-
5),116.5(d,C-8),115.2(d,C-2). SCHR[12]4RIEHY
5 FIRBOEEEE 2, Bz S W A e ERR.

L& 7: Scopoletin, IR H A A, 45+
C,,H 0, ,"H-NMR ( C;D,N, 500 MHz) :5,7.98 (1H,
d,J=9.6 Hz,H-3") ,6.82(1H,s,H-3),6.25(1H,d,
J=9.6 Hz,H2"),3.77 (3H, s, 1-OCH, ) ;" C-NMR
(CsDsN,125 MHz) :5.160. 8 (s, C-1"),145.9 (s, C-
1),149.6(s,C4),145.3(s,C-2),143.5(d,C-3"),
113.4(d, C2"),111.8 (s, C-5),110.2 (d, C6),
102.7(d,C-3). DL EiEsds 530k [12] il
—3, e 6-58 587, 37, 47, 5/ L
S VR M.

&% 8. 7-Hydroxy-3-(4-hydrxy-ohengy ) -chro-
men-4-one, 1% 4 AR Y, 4> F X €5 Hy, O,, H-
NMR ( C;D;N,500 MHz) :5,8. 83 (1H,s,H-2) ,7.94
(1H,d,J=9.8 Hz,H-5),7.46(1H,d,J =8. 6 Hz, H-
6'),7.38(1H,d,J =8.6 Hz,H-2") ,6.96 (1H,s, H-
8),6.65(1H,d,J =8.6 Hz,H-5") ,6.57(1H,d,J =
8.6 Hz, H3'),6.15 (1H, d, J = 9.8 Hz, H6),
BC-NMR(C,D,N,125 MHz) :8.175. 8(s,C4),165.5
(s,C-7),158.6(s,C9),157.5(s,C4"),152.3(d,
C-2),130.5(d,C-2"),130.5(d,C-6"),128.2(d, C-
5),125.3(s,C-1"),123.5(s,C-3),118.2(s,C-10) ,
115.8(d, C3"),15.8 (d, C-5"),115.0 (d, C-6),
101.4(d,C-8). DL EHiEEE 53cHk [13] il
M) —3, B HR 7-565E8-3- (4-F838-0838) ORIf
L g 4

LEW 9. 5,7-Dihydroxy-3-(4-hydrxy-ohengy ) -
chromen-4-one, %% @ Ry, 4 F = C,5Hy, Os,
"H-NMR ( C;D;N, 500 MHz) :5,8.68 (1H,s, H-2) ,
7.46(1H,d,J =9.6 Hz, H-2') ,7.42 (1H,d, J =
9.6 Hz,H-6") ,6.73(1H,d,J =9.6 Hz,H-5") ,6. 60
(1H,d,J=9.6 Hz,H3") ,6.15(1H,s,H-8),5.94
(1H,s,H-6) ;" C-NMR ( C;D;N, 125 MHz) :5.181. 5
(s,C4),166.2(s,C-7),162.3(s,C-5),160.6(s,C-
9),157.2(s,C4"),151.2(d,C-2),130.3(d,C-2"),
130.3(d, C6"),125.1 (s, C-1"),122.7 (s, C3),
115.5(d,C-3"), 113.8(d,C-5"),105.2(s,C-10),
98.8(d,C-6),93.0(d, C-8). LA I iibsdh s
Bk (14 REM—2, a5, 7-2 R E3-
(4-F-R5L) 2RI nibg- 4 Fi.
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B)-HIFee- 4 f (9). Hi ket (1),(2),(4)
N R I A5,
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