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The Occurrence of 8-oxocaffeine and Pyrimidine
Alkaloids in Pu-Er Ripe Tea
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(1 Sate Key Laboratory of Phytochemistry and Plant Resouraes in West China, Kunming Ingtitute of Botany,
Chinee Academy of Sdenaes, Kunming 650204, China;

2 Bdjing Universty of Chinese Traditional Medidne, Beijing 100029, China)

Abstract: By means of column chromatographic techniques, 8-oxocaffeine, together with pyrimidine akaloids ( deoxythy-

midine, thymine and uracil), flavonoida glycoside (engdetin) and simple phends (1, 2, 4-benzenetrial, 1, 3-benzene-
did and 4-methyl-1, 2-benzenediol) were isol ated for the first time from Pu-Er ripe tea . Since Pu-Er ripe tea is produced
fram the leaves of Camdlia sinensis var. assanica by the post microbia fermentation process, the formation of 8-axocaffeine
should be due to the biotrandormation of caffeine . On the other hand, deoxythymidine might be derived from the combina-
tion of pyrimidine akaoid in tea | eaves with microbid secondary metabadlite . Both of them were found to be the new char-

acteridic principles of Pu-Er ripetea .
Key words: Pu-Er ripe tea; 8-oxocafeine; Pyrimidine alkaoids
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(GC) () (EGC) (-) ( 1) : 1
-3-O- (ECG) (-) 2 , 3~4
-3-O- (EGCG) (-) (+)-
-3-0- -3-Of-D- (OO (EC) (#)
-3-Of-D- (GC) () (EGC)  (-)-
-3-O-
(saictinin) |, 6-O- $-D- -3-O{3-D- -3-O-
, J- -4 -O- -3-Of3-D-
; (myricetin) 2, 2, 6, 6 - 2,
( , 2000) 5- ,
(Zhou , 2005; , 2006)
: ( cinchonain) :
, (puerin) A (1) B (2),
epicatechin -[7, 8bc ]-41 -(4-hydroxyl-phenyl )- :
dihydro2 (3H )-pyranone (3) cinchonain 1b (4),
/\/ R
0 - ('H
0 0 on
Ol
ot (H
1 R=H 3 R=H
2 R=0H 4 R=0H
1
Fig .1 Characterigic components 1 -4 isdated from Pu-Er ripe tea
1
1.1
1D, 2D-NMR (cb,cocb, + D,0, 12
CD,0D) Bruker AM-400  DRX-500 (10kg)  60% 3
, Sephadex LH-20
- TMS ’ 5 ppm (107) MeOH-H,O (10 0 1) 50% :
b Hz VG Auto Spec-3000 1 (Fr.1-11) Fr.l1  MCl-gd CHP-20P,
Diaon HP20SS (Mitsubishi Chemical Co ), Sephadex LH-20  Chramatarex ODS |
MCl-gel CHP-20 (75 150 ym, Mitsubishi Chemicd Co ), MeOH-H, O 5 (7mg), 6 (10mg) , 7
Sphadex LH-20 (25 100pm, Pharmacia Fine Chemica Co . (54 mg) 8 (5mg) Fr.2 MCl-gd CHP-20P  Sephadex
Ltd .), Chromatorex ODS (100 200 mesh, Fuji Silysia LH-20, Chromaiorex ODS MeOH-
Chemicd Co . Ltd ) H ( ), H, O 9 (2 ng) 12 (15mg)
H (0.20 0.25 mm, Fr.8  MCl-gel CHP-20P, Toyopearl HW-40F  Sephadex
) LH-20 , MeDH-H, O 10 (7
5% 5% mg) Fr.10 11 (11 mg)
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6 . 8 715
(deoxythymidine) (5), , H-1), 1.22 (d, J=6.0Hz, rhaH-6) (Krishnamachai
FAB" MS m/z'241 [M-H] ™ ; "H NMR (400 MHz, CDCl3) & , 2002)
8.33 (s, H-6), 1.8 (s, H-7), 6.55 (t, J=6.9, 6.7 Hz, 1,2, 4 (1, 2, 4-benzenetriol) (10),

1-H), 2.60 (m, 2-H), 4.75 (m, 3-H), 4.26 (m, 4 -
H), 4.06 (dd, J=11.8, 3.21Hz, 5-H) *C NMR (100
MHz, CDCk) & 12.1 (C-7), 39.9 (C-2), 71.2 (C-3),
85.8 (C-1), 87.5(C-4), 111.0 (C-5), 137.5 (C-6),
151.5 (C-2), 165.5 (C-4) ( , 1995)
(thymine) (6) , , EI-MS m/z'126;
'H NMR (400 MHz, CDCl;)d 8.46 (s, H-6), 1.76 (s, H-
7)  “CNMR (100 MHz, CDC,)8 153.6 (C-2), 166.6 (C
-4), 109.0 (C-5), 138.9 (C-6), 12.5 (C-7)
(uracil) (7), , , FAB" -MS
m/z'113 [M+ H]" ; *H NMR (400 MHz, CDCk) & 5.42 (d,
J=7.6Hz, H-5), 7.36 (d, J=7.6Hz, H-6) “CNMR
(100 MHz, CDCl3)8 151.5 (C-2), 164.4 (C-4), 110.0 (C
-5), 142.2 (C-6)
8- (8-oxocdfeine) (8), ,
FAB™ MS m/z'209 [M-H] " ; *H NMR (400 MHz, CD;Cl)
5 3.17 (s, NMe), 3.32 (s, NMe), 3.34 (s, N\Me) “C
NMR (100 MHz, CDCl,) & 28.2 (Me), 28.6 (Me), 31.2
(Me) , 100.1 (C-4), 148.3 (C-5), 151.5 (C-2), 154.7
(C-6), 162.0 (C-8) (Sade and Fay, 1995)
(engeletin) (9), , , FAB’
MS m/z'431 [M-H] ™ ; *"H NMR (400 MHz, DMSO-d;) , &
6.27 (brs, H-6), 6.46 (brs, H-8), 6.88 (d, J=8.6
Hz, H-2), 7.78 (d, J=8.6Hz, H-3), 7.78 (d, J=
8.6Hz, H-5), 6.8 (d, J=8.6Hz, H-6), 5.01 (d, rha

TH =
HOH:C

HO) (HH H)

I

11 10 OH
12 CHy

: FAB" MS m/z 125 [M-H] ; "H NMR (400
MHz, CD;0D) : & 6.89 (H, brs, H-3), 7.07 (1H, d, J=
8.2 Hz, H-4), 6.05 (1H, d, J=8.2 Hz, H-6)

1, 3 (1, 3-benzenedid) (11), :
FAB- MS m/z' 109 [M-H] ; ‘H NMR (400 MHz,
CD:OD), d 6.78 (2H, d, J=8.9Hz, H-2, 4), 8.35 (1H,
d, J=8.9Hz, H-3), 7.35 (1H, br s, H-6)
4- -1, 2- (4-methyl-1, 2-benzenedid) (12),
: FAB™ MS m/z'124 [M-H] " ; 'H NMR
(400MHz, CD;0OD) :d 7.38 (1H, brs, H-3), 6.84 (1H, d,
J=8.2Hz, H-5), 7.32 (1H, d, J=8.2Hz, H-6); ®C
NMR (100 MHz, CD;0OD): % 149.6 (s, C-1),0 144.5 (s, C
-2), 1155 (d, C-3), 123.9 (s, C-4), 123.4 (d, C-5),
117.2 (d, C-6), 50.2 (q, C-7)

Sephadex LH-20, MCI-gel CHP-20P, Chromatorex
ODS, Toyopearl HW-40F :
8 : 8- ( 8-oxocaf-

feine) (8) (Sadler and Fay, 1995) ,
: ((deoxythymidine) (5),
(uracil) (7),

(thymine) (6)
; (engeletin) (9) (Krish-
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Fig .2 Compounds 5 - 12 isdated from Pu-Er ripe tea
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namachari, 2002), 1, 2, 4
(1, 2, 4-benzenetriol) (10) 1, 3-
. , , | 2006 .
(1, 3-benzenediol) (11) 4- -1, 2- ol 3 85455
(4-methyl-1, 2-benzenediol) (12) (  2) Qiz( ), YaD( ), JaygZzR ( ) e al .1995 .

8- (8)
8- (8),
(
)

DNA : DNA RNA :

(Kinghan , 1981)

(5) ,

( Smilacina atropurpurea)
( , 1995; , 1997;

, 1999; , 2003),

Stavudine and Zidovudine (AZT)

(5),
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