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Chemical Constituents and Analgesic Activity of Primula denticulata ssp. sinodenticulata
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[ Abstract ] Objective: To study the chemical constituents and analgesic activity of Primula denticulata
ssp. sinodenticulata and to lay the foundation for the development of Primula plants in the future. Method: The
major compounds from 85% ethanol extract of P. denticulata ssp. sinodenticulata were isolated by solvent
extraction, recrystallization method, as well as various column chromatography methods including silica gel, RP-
18, and Sephadex LH-20 column chromatography. The structures of the compounds were identified by spectral
technique combined with TLC method, and their analgesic activity of samples and selected compounds from
P. denticulata ssp. sinodenticulata was evaluated by using acetic acid induced writhing method and hot plate
method. Result: Seven monomeric compounds were obtained from ethyl acetate and n-butanol fractions and
identified as 2, 2’-dihydroxychalcone (1), 5-hydroxyflavone (2), 3’-hydroxyflavone (3), quercetin 3-O- (2,
6-di-0-B-D-glucopyranosyl) -B-D-glucopyranoside (4), riccardin C (5), primeverin (6), and hexabecanoic acid
(7). All of the compounds were obtained from this plant for the first time. Compounds 2, 3, and 7 could reduce
the times of writhing in mice induced by acetic acid, but could not increase the pain threshold of mice induced by
hot plate. Conclusion: P. denticulata ssp. sinodenticulata was rich in flavonoids and phenolic compounds. Some

of the flavonoids had peripheral analgesic activity, and the analgesic effect was similar to or even better than that of

aspirin.
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HEMEE Y 4(49. 1 mg) AfL &1 6(15.6 mg)
3 HBHMETE

a1 A CH,LO,, i\ AR EE
( =% " e-H m) . H-NMR (400 MHz, CD,COCD;, )
5:8.07(1H,d,J=15.6 Hz,H-a),8.32(1H,d,J =
15.6 Hz, HB),6.98 (4H, m, H-3,3",5,5'),7.30
(1H,m,H-4),7.85(1H,dd,J =1.3,7.8 Hz,H-6) ,
7.56(1H, m, H4'),8.19 (1H, m, H-6") ; "C-NMR
(100 MHz,CD,COCD,)6:121.1(C-1),158.6(C-2),
119.9(C-3),133.3(C-4),120.7(C-5),130.4 (C-
6),122.7(C-1") ,164.6(C-2") ,119.0(C-3"),137.3
(C-4"),120.9(C-5"),131.2(C-6"),195.5(C =0),
117.3(C-a) ,142. 1 (C-B) . VI FEIR S 2,2 -— %
A REA —F

ka2 4 CH, Oy, B A E RS
= W k- ) 'H-NMR (400 MHz, CDCL, ) §:
6.97(1H,s,H-3),6.72(1H,d,J =8.4 Hz,H6),
7.25(4H,m,H-7,3",4",5'),6.53 (1H,d, J =8.2
Hz,H-8),7.62 (2H,d,J =7.3 Hz, H2',6"); "C-
NMR (100 MHz, CDCl, ) 6:164.9 (C-2),106.3 ( C-
3),183.9(C4),161.1(C-5),111.7(C-6),135.7
(C-7),107.4(C-8),156.7(C-9),111.2(C-10),
131.5(C-1"),132.3(C-4"),126.7(C-2",6"),129. 4
(C3",5") . VA E¥E S S Lo — 5,

e 3 47k C5H,0,, 6T E ALK
K. 'H-NMR (400 MHz,CDCl,)5:6.85(1H,s,H-3),
8.06(1H,dd,J=1.6,7.6 Hz,H-5),7.46(1H,m, H-
6),7.67(1H,ddd,J=1.6,7.8,8.8 Hz,H-7),7.69
(1H,d,J =8.8 Hz,H-8),7.65(1H,d,J =2.0 Hz, H-
2'),6.32(1H,dd,J=2.0,7.9 Hz,H-4") ,7.51 (2H,
m,H-5",6") ;"C-NMR (100 MHz,CDCIl,)§:163.3(C-
2),107.8(C-3),177.6(C-4),125.2(C-5),125.4
(C-6),133.8(C-7),117.4(C-8),156.2(C-9),
124.3(C-10),133.5(C-1"),114.0(C-2") ,159.3(C-
3'),118.3(C-4"),130.4 (C-5"),119.3(C-6"), LA
RS 3R — B

k&4 7Rk CLH, 0, , B AR K, H-
NMR (400 MHz,CD,0D)§:6.13(1H,d,J =1.9 Hz,
H-6),6.32(1H,d,J=1.9 Hz,H-8),7.61 (1H,d,
J=1.9 Hz,H-2") ,6.84(1H,d,J =8.6 Hz,H-5"),
7.59(1H,dd,J=1.9,8.6 Hz,H6") ,5.45(1H,d,
J=7.2 Hz,H-1") ,3.53(1H,dd,J =7.2,8.5 Hz, H-
2"),3.28(1H,m ,H-5") ,4.75(1H,d,J =6.7 Hz, H-
1”),3.10 ~4. 10 (K ¥ I iR F1{55) ; "C-NMR (100

MHz,CD,0D) §:158.4 (C-2),135.3 (C-3),179.8
(C-4),163.1(C-5),101.6(C-6) ,165.8(C-7) ,94.8
(C-8),158.4(C-9),105.9(C-10),123.2(C-1"),
117.6(C-2") ,146.0(C-3") ,149.9(C-4") ,116.3( C-
5'),123.5(C-6'),99.9(C-1"),82.1(C-2"),77.1
(C-3"),70.4 (C4"),77.1 (C-5"), 66.7 ( C-6"),
105.4(C-1"),75.2(C2"),77.1 (C-3") ,71.1 ( C-
4 ,78.3(C-5"),62.5(C-6"),105.4(C-1"") ,74.9
(C-2"),78.2(C-3"),71.1(C-4"),78.0(C-5""),
62.0(C-6"") . UL FH4E S5 % & 3-0-(2,6-—.-0--
D -, I 5 %6 45 0L ) -B-D- T I A A A — B

k&5 4 FRXk CuH,LO,, KK, H-
NMR (400 MHz, CD,COCD, )5:6.28 (1H,d,J =1.7
Hz,H2),7.22 (1H,s,H3),6.61 (1H,d,J =7.6
Hz,H-5),5.92(1H,dd,J=1.7,7.8 Hz,H-6) ,2.65
(4H,m,H-7,8),5.20(1H,d,J =2.0 Hz, H-10),
6.71(1H,d,J =8.0 Hz,H-13) ,6.55(1H,d,J =1.9
Hz,H-14) ,6.78 (2H, m,H-2",5a’) ,6.75(1H,s, H-
5b'),2.49 (4H, m, H-7",8"),6.58 (4H, m, H-10",
11',12",13"); "C-NMR ( 100 MHz, CD,COCD, ) §:
144.3(C-1),116.7(C-2),157.6 (C-3),114.0 ( C-
4),133.2(C-5),130.6(C-6),38.4(C-7),37.8(C-
8),133.3(C-9),117.6(C-10) ,145.0(C-11) ,148. 1
(C-12),116.6(C-13),122.6(C-14) ,141.7(C-1"),
117.3(C-2"),154.5(C-3") ,126.8(C-4") ,133.0( C-
5'),121.3(C-6"),36.0(C-7"),38.7(C-8"),140.7
(€C9'),130.2 (C-10"),122.9 (C-11"), 153.9 ( C-
127),122.9(C-13"),130.2(C-14") , L LIRS A
mEEC =3,

a6 4k CpyHy O, H & SR (H
fix-7k ) ,' H-NMR (400 MHz,CD,0D)§:6.97 (1H,d,
J=2.4 Hz,H-3),6.69(1H,dd,J =2.4,8.8 Hz, H-
5),7.80(1H,d,J =8.8 Hz,H-6),3.85(3H,s, H-
8),3.87(3H,s,H9),4.84(1H,d,J =7.5 Hz, H-
1'),3.52(2H, m, H2",3"),3.48 (1H, m, H4"),
3.70(1H, m,H-5"),3.82 (1H,d, J = 11.4 Hz, H-
6a’) ,4.30(1H,d,J =7.5 Hz,H-1") ,3.19 (2H, m,
H-2"),3.21(1H,br t,J =8.6 Hz,H-3") ,3.40(1H,
m,H-4") ,3.88 (1H,dd,J =4.7,11.2 Hz, H-5a") ;
“C-NMR( 100 MHz, CD,0D)§:113.6(C-1),160.5
(C2),104.6 (C-3),165.6 (C-4),109.0 (C-5),
133.6(C-6),167.5(C-7),52.0(C-8),55.9(C9),
103.7(C-1"),74.4 (C-2"),74.9 (C-3"),71.0 ( C-
4"),76.9 (C-5"),70.1(C-6"),105.3 (C-1"),74.5
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(€C-2"),77.3(C-3"),70.7(C-4"),66.5(C-5"), LA
R S E Y 5,

&7 TRk C H,,0,, TR w4k,
ESI-MS m/z279 [M + Na]*,535 [2M + Na] ;255
[M-H] ,'H-NMR (400 MHz, CD,COCD,)§:2. 30
(2H,t,J =7.5 Hz, H2b ), 1.60 (2H, m, H-3),
1.34 ~1.21(24H,m,12 x CH, ) ,0. 89 (3H, m, CH,-
16) ; "C-NMR ( 100 MHz, CD,COCD, ) §: 174.4 ( C-
1),34.2(C-2),25.1(C-3),29.829.3(10 x CH,) ,
32.1(C-14),22.8(C-15),14.2(C-16) , L) I % ¥
St 8.

4 HEEEKR

4.1 2BBUMNRAIRHAKIRE KM /MR 112 H,
Wi 25 SR A RN B AL > 14 40, B 8 H
FAHLL0.02 mL- g~ H 424, 4525 60 min J5 ip
0.6% @R 0.2 mL( L MRERIAHIRE) ,id 5%
SN ip ZTRIG 15 min N AR EL, I T 5K
TR SRR R = (I A R -
AR B /BT AR R BT x 100% , WL 3R
1,2, RH SPSS 17.0 #4741t 40 tr, 525 H 40 M
o, B O R SR A AW 2,3,7 H4Ee W
U TR BN BRI LA B N B (P < 0.01)
5B w] DT AR g, AR Y SR SRR AL AL S W
23 7THAH LR EMES SRR, D1y . LR
CTRERAL A AW 2,3,7 4% /N BUHLIAR &R /Y 4 0
BACSR 353 AR B P T BT D DG AR A, B A Y A R A
T P

F1 RIBWERA F S R A X Z B BN B R R A 0

(xxs, n=8)

Table 1 Influence of extract and fractions on acetic acid-induced

writhing response in mice (x s, n=8)

151 7l i AR EL U %

/mg-kg ! 274 /%

=M 10 40. 64 +12. 65 -
] 5] DC Ak 200 20.75 +10. 48 48.94
MR 1 000 18.67 +12.40" 54.07
TR ZBRHAL 500 21.29 £11.44" 47.62
IE T R AL 500 26.20 +15.96 35.53
KL 500 32.75 + 14. 61 19. 41

e Ha 4l P<0.01(K2 ),

4.2 Bt EUN RS 2K E KM R

>R Fil RB-200 ' fiE S b (G0 , PR I 5 (55 +

0.5) C g/ BLER S 2 SR E], <5 s Bl >

30 s s BB ER A9 B o IO B A R B0 M
- 76 -

xR2 MOBRGFUEUNZBRB/INEAGRKEAZIE(x£5,0=8)
Table 2 Influence of some compounds on acetic acid-induced

writhing response in mice (x +s,n =8)

15 5 HLAAR R E HELIR %

/mg - kg ™! /K /%

=H 10 41.67 +8.02 -
] ] DC Ak 200 17.17 +4.83 58.80
&1 100 29.00 £16.02 30. 41
a2 100 8.50 +11.81" 79. 60
ey 3 100 13.50 £9.54" 67. 60
L& 4 100 21.75 +11.32 47.80
e s 50 37.86 +14.81 9.15
a7 100 11.33 +1.53" 72.80

KM /N, 4 T B HL 43 20 o 48 245 i 00 9 01 3 1k,
WO B A S St B . 04 S 4 2 ) R ) ok
CHLRSZH ¥4y, T4 2505 60 min /)N LR B A,
w30 s 7570 B g, K /N BROEBCH DU SR 30 s T
B, WL 3. R SPSS 17.0 #EAT ST, 5
HERAMMHE, AR NS EWHIAREN B
SRR I /N RO B 5 5 2 A R A R
H AL S WA TE B E V2 S 5 A A, 4% 45
WM TRENE SR, &, /DR S5
YR B 1) 45 AL 4 1 45 A i T I8 b T8 /N BRURR A2 £
6], A LA A B 3 1

R3I BHBEHKEYIHNEREREAZNE (X £s, n=8)

Table 3 Effects of some compounds on hot plate reaction in mice

(x+s, n=8) s
4151 ek 25 2 i eSS
- /mg - kg ™! - X 9 1 (B - X 9 1 (B
=M 10 9.84 +2.53 8.82 +2.80
e pif: 5 9.54 +0.59 26.76 £1.02
ey 100 9.84 +2.16 12.24 £3.74
a2 100 9.98 £2.34 10.79 3. 14
&3 100 9.54 £1.20 11.71 +£3.00
LAY 4 100 9.98 +2.00 10.21 +2.00
ey s 50 9.87 +1.71 11.21 +2.91
-2/ K 100 9.64 £2.75 9.96 +4.38
5 it

A 1 ~T H98 8 WONZAY P 4> B 15 5], i
eG4 BN E R AL A, 5% R R 2 i B
RGBS Fn, wEEA AW 2,3 Hg B #
() G20 T8 M, 1 2K A 0 IO 3% S T A 0 14 A
ISRy 2 — T R HL R 3 R A R B
M A R R o ARS8 44 R ik — A E S R A AL R A
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