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Synthesis and Characterization of Novel Paeonol Derivative

LAI Pu-hui,TIAN Guang-hui,LIU Cun-fang
( School of Chemical & Environmental Sciences, Shaanxi University of Technology, Hanzhong 723000, China)

[ Abstract] Novel paeonol para-substitution derivatives were synthesized with the natural resources paeonol
and p-nitro-benzaldehyde, p-methyl benzaldehyde, p-fluorobenzaldehyde, and discussed those reaction
mechanisms, This research will provide scientific proof. Methods: Novel paeonol para-substitution derivatives were
synthesized in alkaline medium with the natural resources paeonol and p-nitro-benzaldehyde, p-methyl
benzaldehyde, p-fluorobenzaldehyde respectively at room temperature, three novel compounds structures were
characterized by IR, UV, MS, '"H-NMR, "C-NMR, 135° DEPT, X-ray structure analysis. and elemental analysis.
Those crystal structures of 3-hydroxy-1-( 2-hydroxy-4-methoxy phenyl )-3-( 4 <nitrobenzene )-1-acetone and 2-
hydroxy-4-methoxy-4'-methylchalcone were also characterized by X-ray structure analysis. Results; The reaction of
paeonol and p-nitro-benzaldehyde is by aldol condensation reaction, and paeonol and p-methyl benzaldehyde, or p-
fluorobenzaldehyde is by Claisen-Schmidt condensation reaction. The crystal of 3-hydroxy-1-(2-hydroxy-4-methoxy
phenyl ) -3-(4 <nitrobenzene ) -1-acetone belongs to triclinic crystallographic system, space group p_1_21/¢_1 and cell
parameters; a =0.875 0(15)nm, 6=1.137 8(2) nm, ¢=1.554 0(3)nm, « =90.0(8) °, B=106.5(8) °, y =90
(8) °, V=1.483 5(5) nm’, Dc=1.41 6mg°m_3, pw=0.110 mm ™', F(000) =660, Z =4, R, =0.059 5, wR,
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=0.1853, R (int) = 0.02109.
crystallographic system, space group P2(1)/n and its cell parameters: a=1. 137 7(3) nm, 6 =0.683 7(17) nm,
¢=2.0430(4) nm, «=90.0(10)°, B=117.7(10)°, y=90(10) °, V=1.406 4(6)nm’, Dc=1.416 mg*
m ™, 4 =0.086 mm ™', F(000) =568, Z=4, R, =0.045 2, @wR2 =0.122 5, R(int) =0.021 5. Conclusion:

Different type paeonol derivatives were synthesized in alkaline medium with the natural resources paeonol and p-

The erystal 2-hydroxy-4-methoxy-4'-methylchalcone belongs to triclinie

nitro-benzaldehyde, p-methyl benzaldehyde, p-fluorobenzaldehyde respectively at room temperature by different

reaction mechanisms.

| Key words | paeonol  derivative;

condensation reaction
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HEARYL T} Paeonia suffruicosa fHR B F1 585 P BG40
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chalcone; aldol

condensation  reaction; Claisen-Schmidt

AR LA A FEAE H G5 F , 06 3 7= ¥ 32 8 2 B 4
AR =Y, XF AR X AL - £ 22 Claisen-
Schmidt 2 Wi /=% .

CHyCH;OH NaOH H,
COCH, 0 H,CO

@/ c: u,c@mn

CHyCH,OH NaOH 1,0 W
Hy

F- CHO

CH,CH,0H NaOH H,0
S H,

B R R R
1 UE5iKH
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PRI FY Bz Mo ¥ AL FF B2 B R, AT 200 H 6, FRER
300. 0 g it F 28 B b im A 600 mL 247K, A
18.0 g FALMBE A B, T KZEER, AR L
T W VB R G 1 GV el e TR P R T, Bl B AR
) JC DL S, BEBOIA SAR AN R 2R TR TR
Vo, g, S IF Y. 95% W L BE R I
I HEAT EZ, &, 15 20 0 @ IR A A, T, 2 BT R
B 1.32 g, 455 49.3 ~50.2 C ,Ug# N 0.44% .,

2.2 PEEZERRATA YA R

2.2.1 3-8 5E-1-(2-F He4-H S SE ) -3-(4"-Til 2k
) -1-PIER A AE S0 mL SR AMA 0.3100 ¢
AL 2.0 mL K, EMR I EEHE. R
0.539 0 g FFEZ Wi A 5.0 mL Z 5 oh )5 i A B2
A R PR IO R T 0.500 0 g IEA L
W % I o B A R T, R O BB ALt i, R B
AAoREEN S, FWNER Y —EaaEi,
TCL FREZ W  BEF 2 h J5 45 ¥ o 60 [ 4 b7 i, 4k 2
PPk 1.5 h JFHAOKR A, H 5% MR mE
pH 4 ~ 6, i ¥ 5 R 08 68 07 A K I 7 B 6 [ B o
L UE AR AL 95% LT LR Z R (RFR L 10:
D) MRS AT ES S B30 E SR 8 A5
K, GHETLMRIEEM F RN, F T B,
HTEM. ™% 62.53% ,mp 150.9 ~152.1 C;UV-
Vis (EtOH) X\ . (nm): 227.0;'H-NMR §# ( 300
MHz, DMSO) §:12.65(s, |H, OH), 8.22 1 8.20
(d, J =8.1 Hz, 2H, C3'-H # C5'-H), 7.93 I
7.90(d, J=8.7 Hz, 1H, 6-H), 7.75 1 7.72(d,
J=8.1Hz, 2H, C2'-H 1 C6'-H) , 6.53 #16.49(d,
J=12.9 Hz, 1H, 5-H), 6.49(s, 1H, 3-H), 5.8l
(s, 1H, CB-H), 5.33(s, 1H, CB-OH), 3.83 (s,
3H, CH,0-3H), 3.41-3.52 #13.21-3.26(m, CH,-
2H) " C-NMR i (300 MHz, DMS0)§:114.5(C-1),
164.7(C-2), 101.3(C-3), 166.2(C4), 107.7(C-
5) ;. 1933.5 ( C6), MT.0001"): 12261 Ca%y,
123:7 (B, HT-00CA"Y, 123.6(C5"), 127.5
(C-6"), 69.0(C-B), 56.1(CH,0), 47.6 (C-a),
202.6(C =0), 135°DEPT (300 MHz, DMSO) §:
133. 5(3°, C-6), 127.5(3°, C6"), 127.6(3°, C-
2'), 123.7 (3°, C-3'), 123.6(3°, C-5'), 107.7
(3°, C5), 101.2(3°, C-3), 68.99 (3°, CB),
56.1(1°, CH,0), 47.6(2°, C-a)., IR (KBr) v:
3453.95, 1625.78, 1513.92,1376.99, 1 342.28,

1222.71, 1 126.28, 1 074.21, 1 012.50, 948. 85,
836.99, 786. 85, 692.35, 651.85, 574.71, 524. 57,
457.07, 418.50 em ™', MS (70 eV) m/z:317.2,
Anal. caled for C, ,H N O,(% ): C 60.56, H 4.77,
N 4.42;found C 60.44, H4.72, N 4. 44,

2.2.2 2-FAEA-WEEEA-HBEA R A ME
BFRIR0.511 0 g F} i 15, # IR 0. 38 mL X FF BE4C
B, Zr I 2. 00 mL (4 Z AR, FRERO0.3150 g &
FALENCA 50 mL (1 [B EBEL Y, FH 2 mL 2848 K 3
il INATY B M 1 BV, = IR R /GO B B 2
Y 5 24 P R ) 5 YT o ) B8 R o, O I I
Ry, o i BEE R R T L b S,
T VR P IR B €8 8 W A Oy 4B B o, T TCL R R M,
YREESEFE S b G (6] VWP N S % i 3 R I WL fi
W pH 5 ~6, AR AR B A, Sk, Ha
BELBRM K S (RBLL 10: 1) IR G BRI EE
o MEREARK T HEEK, G TLRIE, LB
A, MEds T B, ™% 50.61% ,mp 112.3 ~
113.5 C; UV-Vis (EOH) X\, (nm); 241.0,
356.0;'H-NMR (300 MHz, CDCl,) 8:13.49 (s,
1H, OH), 7.89 1 7.81(d, J=24.9, 1H, 6-H),
7.84(s, 1H, CB-H), 7.56(s, 1H, Ca-H), 7.53 Fil
7.50 (d, J=8.4 Hz, 2H, 2'-H fi1 6'-H) , 7.24 fi
7.22 (d, J=7.8 Hz, 2H, 3'-H 1 5'-H) , 6.49 i
6.47(d, J =7.8 Hz, 1H,5-H), 6.47 (s, 1H, 3-
H), 3.84 (s, 3H, CH,0-3H), 2.39(s, 3H, CH,-
3H) ,”C-NMR i (300 MHz, CDCl,)5:114.2(C-1),
166.2(C-2), 101.1(C-3), 166.7(C4), 107.7(C-
5), 131.2(C6), 132.1(C-1"), 128.6 (C=2"),
129.8(C-3"), 141.3(C4"), 129.8(C-5"), 128.6
(C6"), 192.0(C =0), 144.5,119.3 (C =C),
55.6(CH,0), 21.6(CH,), 135°DEPT (300 MHz,
CDCL,) 8:144.5(3°, C-B), 131.2(3°, C-6), 129. 8
(3°, C-3'), 141.3(3°, C4'), 129.8(3°, C5'),
128.6(3°, C-6'), 119.2(3°, C-a), 107.7(3°, C-
5), 101.1(3°, €3), 55.6(1°, CH,0), 21.6(1°,
CH,)., TR ( KBr) wv: 3 450.20, 1 633.49,
1564.06, 1 504.28, 1 413.64, 1 359.64,
1278.63, 1 213.07, 1 114.71, 1 008. 64, 950. 78,
867.85, 827.35, 788. 78, 651.85, 605.57, 530. 35,
493.71.404.99 em ™', MS (70 eV) m/z: 268.3,
Anal. caled for C;H, 0,(% ); C 76.10, H 6.01;
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found C 76.01, H5.95.
2.2.3 2-REA-HEHEA-FARBMEHR 1R
JEBEH RN 0.250 0 g AL A 1.5 mL K, &
VRN, MERIFRIR 0.507 0 g PHEZ M E T 5.0 mL 1y
S I AE (B R B R, R T R B, T
1 0.30 mL X 2 B EEF 1. 0 mL Z FEEPE ) V5 R
i AR A e LR R S IR B, B TCL BR B
Wl $EFE7 hJE AR O EW A NE A, R
JF 6 PR M FRBERE 1 h 5 VKOK IR 50, H 5%
R R AR AL (Y WA pH 3 ~ 4 B (5 V% 0 48 Oy 52 8
EUiYE, I8, T AZMIBEES M. S3HAO
HRGE, HETEN MG TCHMCRZER. 7
# 46.83% , mp 108.1 ~109.2 C, UV-Vis (EtOH)
A ,.(nm): 322.0, 349.0,'H-NMR j# (300 MHz,
CDCl,) 8:13.4(s, 1H, OH), 7.87,7.80(d, J =
21.0 Hz, 1H, C6-H), 7.82(s, 1H, CB-H), 7.64
(s, 1H, Ca-H), 7.66 #17.62(d, J=12.6 Hz, 1H,
C2'-H), 7.52 f#17.47(d, J =15 Hz, 1H, C6'-H),
7.15 f17.12(d, J=8.1 Hz, 1H, C3'-H),7.12
7.09(d, J=8.1 Hz, 1H, C5'-H), 6.50 F1 6. 48(d,
J=7.8 Hz, IH, C5'-H), 6.48 (s, 1H, C3-H),
3.86(s, 3H, CH,0-3H)." C-NMR i (300 MHz,
CDCL,)8:114.0(C-1), 166.7(C-2), 101.1 (C-3),

168.0(C4), 107.8 (C-5), 131.2(C6), 165.8(C-

1), 130.5(C=2"), 116.3 (C-3"), 166.3 (C4'),
116.0(C-5"), 130.4(C-6"), 191.6(C =0), 143.1,
120.1(C = C), 55.6 (CH,0). 135° DEPT (300
MHz, CDCL,) §:143.1(3°, C-8), 131.2(C-6),

130.5(3°, C-2"), 130.4(3°, C-6"),120.1(3°, C-
a),116.3(3°, C-3"), 116.0(3°, C-5"), 107.8 (C-

5),101.1 (3%, C-3),55.6(1°, CH,0). IR (KBr)
v: 3459.84, 1639.28, 1571.78, 1 415.56,
1367.35, 1 282.49, 1 222.71, 1 124.35,
1 010.56, 539.99, MS (70 eV) m/z:272.2, Anal.
caled for € H,FO,(% ). C70.58, H 4. 81 ;found C
70.49, H 4.80,

3 HR5WR

3.1 B 3-EE Ak - (2 B4 S AR ) -3-(47-FH
B ) -1 - R AR I A A B PE B g R i R
R = I T 7 BCHE AL T SR E 7 ) e I A S L
7=, I i B PR S TCL B, [ FY 3.5 h
i, PF B 1 0 A B PR A AR . PR R W R T

- Q8 »

B VAT 1) i B AR BA X B A T o o PR, 7
BOA LA P E I R R T o R, R
RO AT R TR B AT, B R R A
B RE , B R 3 B B, (BN 25 By st — B i K, 3% 1 43
TR EA K, 3-5E-1-(2- B AE4- P H A E) -
3-(4' - A -1-N IR = R T AR RN O B
R A S B A A R I A R R A
198 BT P Bz T R X R Y R T A B A P
SN FEE RN X — 2 = 0], A R TR
G .
3.2 H2-BA-4-H S EEAT-H O A KR A 2
Hh-4-H A B4 95 A /KB & 4 Claisen-Schmidt JZ 17

P EZ By FUR Y BE O H 1 45 3T A R A P S B
A 25 e 4-H1 S 4" -H1 L A JR B, & Claisen-
Schmidt JZ i ;=¥ , B 8 B 2248 L jifi i TCL PRER , '
RLE] 10 h i, =Wy LR A . T R 2 7 Y
P 0 A R R PR b RO T W BRI, A
AT 26 0B B HEAT , B I B 1 G2 A i i K e
R #2245 5y , ] 3l 3 4 4K S5 R B[R] & 4= Claisen-Schmidt
I 555 T S T 306 6 T S 7K S I S AS BT 3 DA
T A5 2 A IR BT A= 9 o

FT Kz By FGE AR H P A IR T AR A 5 P R

A B 2-%% Bk-4-TP S BL-4' -5 A K B, & 4 Claisen-
Schmidt [ )7, S )i i BE 18 , i i TCL SRR, Ly 2
10 h, FIRFPHEEMIMMNEFEFA BT
T AR = S U 7 B A HL 7 1 05 56 B RE,
32 P 12800 A5 M), B RS A H, o s 0 B O,
BEAR 5 G20, LK | N 25 5, 3 K R I f) R AE
Claisen-Schmidt JZ Ji , 15 3 2 /K BT A= 9 .
3.3 3B -1-(2-3F H4-H R ) -3-(4'-1H 2
A -1-PI M 2-F% Bk -4-FF S -4 - G A R R A &
RgEHym sE  PEHL— K7 0. 40 mm x 0. 28 mm x0. 18
mm ) 358 5E-1-(2-55 Jh4-H S B 20 ) -3-(47-ff 2k
) -1 - ¥ §h 44, 76 Bruker Smart-1000CCD 7 8 5
A ST £ 5 B Ak 9 Mo/Ka $148 A =0.710 734
NG UL o-0 34 J7 A, 7E 2. 25 ~25.10° 296
(2)K ML AT & 2 630 4~,2 197 A~ 1>26
(D) AT i T a gt M/ h — B IE, 2 5
Koz IEfZ 80y 211 4>, 1 AT W %8 5 1550 05 22 0
ZHEF R =0.059 5,wR =0.185 3, Ht—*i 0.37
mm x0.28 mm x0. 17 mm [ 2-35 K 4- & H4'-F
FEAT IR P S 4, #F Bruker Smart-1000CCD %Y 8 5 fi
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ST A7 B8 A ) Mo/Ka $128 XN =0.710 73 A 3
ARG, A o-0 H4# 5, 7E 2.22 ~25.10° 296
(2)K F el 7 37 5F 05 2 496 4,1 576 4~ 1 > 28
(D) By AT WEE 5 T f i i /D R B IE, & 5
R LS80 183 A, i ] W52 1 T 3 e 48 i
ZHEF R =0.0452, wR =0.122 5, £#itEEBF
Al SHELXTL #4417, 4 30 58 B2 5048 28 LP #21E A
2500 MR W I, T B T A AR T AR

Xf BT A AR R T B L& 1 S S JOHE AT 2 0 B
N FFEAE IE , AR T A bR py JLAA] 2% 2SO
UYL 3B AE-1-(2-B A R ) 3- (41 B
A ) -1-PY R A0 275 A5 4-H 4 JE A R i R 1A
Bl B ESHmER L, ENMEBKRAEASHE R
A8 RS 50 BE PR A5 A O 1Y) AR Bl #R LA CTF-
file 19 12 3, ¢ W T* The Cambridge Crystallographic
Data Center, 4} | /& CCDC793803 F1 CCDC 793844

&1 REHENEREESH

3R (2-FE R A LR 3

28 (47T ) 1T 2-FpdE4-F S IEA - B A KT

a1 i = 793803 793844

AT CaH N O CpyHy, 04

A R o R 317.29 268. 30

/K 296(2) 296(2)

4% /nm 0.710 73 0.710 73

LHE FLBLE R HFE R

#5 B p_1_21/c_1 P2(1)/n

L a=8.750(15) A,a=90.0(8) ° a=11.377(3)4,a=90.0(10)°
b=11.378(2) A,B=106.5(8) ° b=6.837(17) A,g=117.7(10)"
e=15.540(3) A,y:%(s} ¥ c=20.430(4) )\,y =90(10)"

B/ nm’ 1483.5(5) 1 406.4(6)

Z, % /mgom 4,1.416 4,1.267

W Al %/ mm ! 0. 110 0. 086

F(000) 660 568

ik R/ mm 0.40 x0.28 x0. 18 0.37 x0.28 x0.17

6/" 2.25 ~25. 10 2.22-25.10

EcE e | -10=s h =10, -13= k=12, -18= T <14 —-12= h =13, -8=< Lk =<8, -22< [ =24

BT A SRS R 7 210/2 630[ R(int) =0.021 9] 6 728/2 496 R(int) =0.021 5]

SEERE/ % 99. 5 99.7

3.4 3B Fk-1-(2-5 Bha-HU &0 B R ) 3-(47-fi B
A -1-PAE AN 258 He-4- T S B4 - B A IR A /Y b
REkHR 3B -(2- B R 4-F R ) -3-(4'-
FEEZR) -1-IN I 4> T4 an i 1,02 i 2 S5834,2
AR AT H I, AR, DR 3 1 A
FHEA LAY A, 2 A AR S T
FIUCY FE 6 A 3% , 2 A48 36 Jr 76 5 1 9 f oy 81.2°,
ST NAEAE C2-0-H---0 = C S8 1 CB-0-H--0 =C
SH, BS503R H-0 K 1.84 A,0---0
@ 2.55 A,0-H---0 [y 1 144. 21°Ff1 H---0 K
2.31 A, 00 K 2.87 A, O-H - 0 (1 ¥ i
1126. 7°, Hoor 1 A7 ] 49 088 o 2 1l 70 B

HOMA 14 TFHERLE CIMAEM C3'-H--0=C
S, HESHCh H--0 8K 2.46 A,0--0 8K 3.25
A,0-H---0 By 4f 142. 63° , EfI#RELEIE O h L
JERL T 1R = rpo S, g A
PIHEE M R o I8 i 2 Fh S5, i3k By 1
MR T — 0 F W AR Ca-H---0-N &
SR H---0 8K 2.70 A,Ca-0 B} 3.31 A,
Ca-H---0 ¥ 1 121. 51°, [7] B i B E A9 X A4~ 50
BINFTFHELEN 1 AABEN CH,-H---0-N F
BOHSHH-0 B 2.60 A,C-0 ##3.31 A, C-
H---O 3 £ 130.84° Gl 5L B g | MEAE 3 4
FHEER L AFER CH,-H---0-N S, &
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