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Two novel natural products, namely pinnatifida C, pinnatifida D. were isolated from the leaves 
of Crutargus yinnatifido Bgc.var.rr2ajor N.E.Br. Thcir structures were elucidated by the spectro- 
scopic analysis and chemical evidence. 

Keywords: Crataegus pinnatifida Bge.var.mujor N.E.Br.: Rosacecir: Flavonoid glycosides; 
Pinnatifin C; Pinnatifin I> 

INTRODUCTION 

Crataegus pinnatgida Bge.var.major N.E.Br. has been taxonomically con- 
signed to Rosaceue, which is widely distributed in the northeast part of 
China. It is used as medicine plant to improve digestion, remove retention 
of food, promote blood circulation and resolve blood stasis both in official 
and traditional folk medicine [l]. At the same time, it shows numerous mild, 
but well documented pharmacological activities and few side effects. Pre- 
parations of Crataegus pinnatqida Bge.var.major (leaves or fruit) improve 
the heart function, and their indications are cases of declining cardiac per- 
formance, deficiency of the coronary blood supply and mild forms of 
arrhythmia [2-41. There were about fifty flavonoids isolated from Crataegus 
[5,6]. In our work, the chemical investigation of the leaves of Crataegus 
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RESCLTS A N D  DISCt'SSION 

I \\:is obtained as yellow needles, and positive t o  Mg I1C1 color reaction. 
I'hc absorption bands at 3370. 1650 and 1600, I508 cm - '  i n  I R  spectrum 

\\ ere typical o f  hydi-oxy-I, chelated carbonyl and aromatic groups. resppec- 
t i \el>.  U V  spectra o f  coiiipound 1 exhibited absorption maxima ; i t  A,,,;!, 3 2 5  

H a n d  I )  and 77 I (Band 11) (in MeOH), hathochromic shifts 01' 66. 4 I .  ( 3 6  

;ind 66 iim with N:iOMe. NaOAC'. AlCI-, and AICI., i~ l lC ' i  i n  Band 1 rcspcc- 
tively. ;is \veil ;is bathochromic shirts of X nm \vith AlCl and AlCl; - IHCI 
in Band 11. These data suggested that coiiipoiind I had t h o  free iiyirox! 
g ro~ ip5  a t  C-5. 1' ; i n d  no free hydroxyl group a t  C-7 in the fla\,one skeleton. 
I t i  the  H-NM R spectrum. ;L downfield proton at (' 13.87 c o n h m e d  the p r e ~  
cnce o f  S O H .  two set of  doublets a t  h 7.87 (2H. d. ,/ ~~ 8 .3 )  aiid 7.79 ( 2 H .  d. 
.I 7- 8.4) assigned tri H-?'.h' and H-3'.5' rcspectivelh ; i n d  t i v o  high fielcl pro- 
t o n  singlets at  ($ (1.92 and 6.47 were due t o  the protoni: in A and C' ring5 
which indicatcd aFlycone moiety was arialogous t o  apigenin except f o r  thc 
;ibsence o f  one proton in A ring. 111 the "C-NMR spectrum (see Tab. I ) .  
I 5  carbon signals t'i-oiii aglycone moicty were siinilar t o  those of vitexin [7] 
;1nd 6 carbon signals from sugar moiety were supplied. In addition. ESI-MS 
exhibited ii quasimolecular ion peak at 177 z: 315 ( M  A H )  . Thus. ;I Inolec- 
iilar ii)rmula ot' C H Ix09 for 1 was deduced. I t  ivas essential to clarify the 
t \  pe a n d  configuration of' sugar moiety. 111 the DllPI' spcclrum. carbon 
signals from sugai- moiety were at h 118.0 (C). X3.7 (CII). 79.6 (C'H). 73.5 
(( 'HI.  63.2 (CH-) kind 12.7 (CHI?). t'urthcriiiorc. carbon signal a t  + 33.7 N A ~  

directly attached i o  protons at  h 3.50 ( l H ,  d. .I = 16.5) a n d  -3.34 ( I H. cl. 
. I=  16.5). ('onsequently, the sugar was a ketohexose. I n  tlic ' H  ~ - ' H  COSY 
spectrum. proton a t  h 3.87 (1H. t )  correlated wi th  protons ;it A 3.98 (1H. ( I )  
and 3.80 ( I H .  In) and proton at h 3.80 ( I H ,  m) correlated with protons 
;it I< -- 3.75 (2H, 111). Combining with HMQC spectrum. it confirmed the 
presence of fragment A (Scheme 1) .  Furthermore. long range correlations 
between carbon signal at  0 118.0 and protons at A 3.98 ( I H. d),  3.50 ( I  H. d).  
3.34 ( I  H. d). ;und 3.80 (IH. In) in the HMBC 5pcctr~iiii (Tab. I )  assured 
the presence of a furan-ring fragment B consisteJ of a quarternary c u -  
bon and fragment A (Scheme I ) .  Cross peaks between protons a t  (5 .3.9X 
( 1  1 1 .  d)  and 3.80 ! 1H. 111). at ($ 3.87 ( IH.  t )  a n d  -. 3.50 (2H. m). and at 
i\ 3.50 ( I H .  d )  a n d  3.98 ( I H ,  d )  in the NOESY spectrum suggested the 
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TWO NEW FLAVONOII) GLYCOSIDES FROM C. PINNATIFIDA BGE 79 

TABLE I NMR data of I and 2 (DMSO-d,) 

I 2 

2 164.1 
3 102.8 
4 181.8 
5 161.7 
6 93.8 
7 163.3 
8 102.2 
9 151.3 
10 104.0 
1’  120.9 
2’ 128.4 
3’ 115.9 
4‘ 161.2 
5’ 115.9 
6 128.4 
1” 32.7 

2“ 118.0 
3” 79.6 
4“ 73.5 
5” 83.7 
6“ 63.2 

6.83s 

13.20s (OH) 
6.31s 

7.95d (8.4) 
6.94d (8.4) 
10.40s (OH) 
6.94d (8.4) 
7.95d (8.4) 

3.50d (16.5). 
3.34d (16.5) 

3.98t (6.6) 
3.87m 
3.80m - 3.50 m 

2‘-H, 6’-H, 3-H 

3-H 
6-H, 5-OH 

5-OH 

6-H. 1”-H 
I ”- H 

3-H, 6-H. 5-OH 
3-H 
6‘-H 

6-H, I”-H 

5‘-H 
2’,6‘-tI, 3’.5’-H 

3’-H 
2f.H 

I”-H, 3”-H, 5”-H 

3“-H, 5”-H, 6”-H 

4”-H 

1”-H. 4”-H 

4“-H. 6”-H 

163.9 
102.8 
181.9 
161.8 
93.7 

163.4 
102. I 
151.4 
104.1 
120.9 
128.4 
115.9 
161.2 
115.9 
128.4 
32.5 

117.8 
78.9 
73.3 
80.0 
64.5 

20.6 
170.3 

6.8% 

13.21s (OH) 
6.335 

7.94d (8.4) 
6.95d (8.4) 
10.40s (OH) 
6.93d (8.4) 
7.9Sd (8.4) 

3.49d (16 5) ,  
3.34d (16.5) 

- 4.00 m 
-400m 
4.00 m 

4.37d (9.3), - 4.00 
2.03 

I 

A B 

c (1) D(2) 
SCHEME 1 Structures of fragmciit A, B, compounds 1 and 2. 
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configuration 0 1 '  sugar nioicty as that of i-D-frucofurariose [ X I .  I'hc 
connectivity of  aglyconc :rnd sugar moiety was established o n  the basis of 
the following evidence. A downticld quarternary carbon ( 6  I 18.0) of fi-ucto- 
i y l  C-2 should be linked to position C-7 ~ L I C  to the absence of free 7-OH i n  
I!V and H-NMR spectra. Carbon signal ( h  32.7) of fructosyl C- l  \wi\ 

linked t o  ( - 4 .  instead of C-6, of  flav-one skeleton. which w a s  confirmed by 
the HMBC spectrum: carbon signal a t  (5 151.3 (C-9) was correlated with the 
protons at 6 3.50. 3.33 (H-I"). Thus, tho structure of the compound was 
elucidated a s  C (Scheme I ) .  I t  is ;I rare flavoiioid i n  nature. here named a s  
pin n :I t i fin (~'. 

C'ornpound 2 wits obtained as light yellow needles. I t  was identical with 
compound 1 in M g  HCI color 1-caction. IJV spectrum and IR spectrum 
cxcepi for absorption band at  171OcmC'. 'H-NMK. " C - N M K  spectra o f  
c o m p u n d  2 were also ~~nalogous  to those of 1 (Tab. I ) .  But a methyl singlet 
at  i. 2.03 (s) i n  the ' H - N M K  spectrum and two carbon signals a t  i- 20.6. 
170.1 i n  the I ' C N M  K spcctruiii of 2 indicated the presence o f  an Licetyl 
group. Absence o f  ;t lrec hydrosyl group at (5 4.85 of sugar moicty i n  
H - N M R  spectrum, typical downfield shift of C1-6" a t  h 64.5 ( A  (5 1.3) and 

highticlti shiti of  C-5" at h XO.O (A h 3.7) i n  the " C N M R  spectrum, whcn 
coniparcd with those of I .  showed the acylation o f  C6"-01i. ESI-MS gavc 
; i n  cxpectcd cliiasimolecular ion peak at I I I , ' ~ :  357 ( M  1). corresponding 
;I molecular formula: c'231120010. Alkalinc hydrolysii  o f  2 with 0.1 ':',I KOF1 
;rI'forcied I .  Thus. 2 was established a s  D (Scheme I ).  4s  far a s  wc k n o w .  it 
I\ ;ilso ;I new compound. named as pimatifin I 1  

1 

I 

EX PE H I IL1 E NI' A I ,  SECT I ON 

(;enera1 Experimental Procedures 

Melting points w t ~ c  taken on a n  X4 micro-melting point apparatur and  ;ti-e 

tincori-ected. U V  spectra were determined with Hitachi 1JV-2201 spttctr-o- 
photometer and 1 R spectra with a Shimadzu ( KBI-) I K spectrophotoriietcr. 

C-NMK mid 2D-NMR spectra were n1e;isiirt'd on Bruker A R X  300 
n.ith TMS a s  :in internal standard and coupling consiant (J) in H7. Miis> 

\ixctr;i ~\iei-e recorded on Finnigan EST-MS spectrometcr. 

I I 3  H-. 
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TWO NbW FLAVONOID GLYCOSIDES FROM C. P I N N A T l F I D A  BGE 81 

was taxonomically identified by Prof. Xu Chunquan and deposited in the 
Herbarium of Department of Chinese Traditional Medicines, Shenyang 
Pharmaceutical University. 

Extraction and Isolation 

The leaves (20 kg) were first extracted with 80%EtOH under reflux for three 
times. The extract solutions were combined and concentrated under reduced 
pressure. Thc concentrated extract was suspended in water and was sub- 
jected to macroporous resin column chromatography, eluting with 55% 
EtOH. The solvent was evaporated undcr reduced pressure to obtain a mix- 
ture. The obtained mixture 120 g was chromatographed on silica gel column 
eluting with CHCI3-CR30H (in gradient) to get Fr3 and Fr4. Fr3 (3g, 
CHC13-CH30H = 20 : 1) was subjected to polyamide column chromato- 
graphy with H20 -EtOH (1 : 1) to yield 2. Fr4 (CHC13-CH30H = 10 : 1) was 
rechromatographed on silica gel column with CHC13-CH30H (in gradient) 
as eluent, then the combined parts (CHC13-CH30H = 15 : 1 N 9 : I )  were 
subjected to polyamide column chromatography with HZO-EtOH (1 : 1) to 
yield 1 .  

3400~~ 3300, 1650: 1606 
and 1502; TJV (MeOH) A,,, 325, 271 nm: A,,, (MeONa) 391,271 nm; A,;,, 
(NaAC) 366,27 1 nm; &,, (AlC13) 39 1,279 nm and A,,, (A1C13 + HCI) 391, 
279 nm; ESI-MS mjz: 415, 397, 367 and 283; 'H-, 'k-NMR and HMRC 
spectra see Table 1. 

2 light yellow needles; m.p. 251-253°C; 1R (KBr) cm-' 3400-3300, 1710, 
1650, 1606 and 1520; U V  (MeOH) A,,, 324, 271 nm; A,,, (MeONa) 392, 
271 nm; A,,, (AIC13) 391, 280nm and A,,, (A1C13+HC1) 391, 280nm; 
ESI-MS mi-.: 457, 439; 379. 283 351, 323 and 295; 'H-,13C-NMR data 
see Table I .  

Alkaline Hydrolysis of 2: 2 was hcated with 0.1 *% KOH for 0.5 h at 60°C. 
The hydrolysate was neutralized with 0.1 N HCl and extracted by EtOAC. 
EtOAC extract was evaporated, and the residue was subjected to polyamide 
TLC using CHC13 : MeOH : MeCOEt (4 : 1 : 0.5) and EtOH : H 2 0  (1 : 1) as 
solvent, respectively. The product of hydrolysis was identical with pinnatifin 
C by their Rf values. 

1 yellow needles; m.p. 263-265°C; IR (KBr)cm 
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