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Studies on spectra and thermodynamic properties
of dual prenylated flavonoids

QI Wen-Sheng'?, WANG Hai-Feng®, LI Quan®
(1. Faculty of Bioengineering Industry of Chengdu University, Chengdu 610106, China;
2. College of Chemistry and Material Science, Sichuan Normal University, Chengdu 610068, China)

Abstract: The molecular structures, spectral and thermodynamic properties of Dual Prenylated Fla-
vonoids were calculated using the Density Functional Theory BSLYP method. Then, the polarized con-
tinuum models(PCM) of Tomasi were used to discuss solvent effects. The computational results showed
that the lowest energy absorption wave length were 325. 6 and 361. 9 nm for 1R and 2 molecules in gas,
and the solvents and polarity have few influence on the lowest energy absorption wave length. At 298 K
and standard pressure, the thermodynamic properties A HY of 1R and 2 molecules were 3455. 51 and
3691. 26 kJ/mol, respectively, AG’ of 1R and 2 molecules were 4028. 23 and 4282. 98 kJ/mol, respec-
tively, and S% of 1R and 2 molecules were 834. 90 and 834. 97 J/mol/K, respectively.
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Fig. 1 The structure of compounds land 2
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Tab.1 Structure parameters of compounds 1R and 2

compound 1R

compound 2

Bond lcngth/(A) Bond lcngth/(A>
C5—02 1. 336 C9—01 1. 336
0O2—H 0. 990 Ol1—H 0.993
0O5---H 1.702 O5---H 1. 645
C4=05 1.237 C4=05 1. 247
C7—04 1. 357 C7—04 1. 359
C4—03 1. 368 C4—03 1. 364
O4—H 0.963 O4—H 0.963
0O3—H 0. 969 0O3—H 0.970
C2—C3 1. 531 C2=C3 1. 347
C2—01 1. 450

Bond angle(o) Bond angle(o)

C5—02—H 106. 8 C5—01—H 105.9
C10—C5—02 120.7 C10—C5—01 122.2
C10—C4—05 123.2 C10—C4—05 120. 3
01—Cc2—C1' 108.3 01—Cc2—C1' 167. 2
c3—Cc2—C1' 113.6 c3—c2—C1’ 127.4
c2—C1'—c2' 121.3 c2—C1'—cz2' 123.5
c2—C1'—Cs6' 120.1 c2—C1'—Cs6' 118.9

Bond Torsion angle(o) Bond Torsion angle(o)

C8—C9—Cl0—C4 —174.6 C8—C9—Cl0—C4 —179.2
O1—C9—C10—C5 —179.9 c3—C2—C17—C2’ —177.1
Cl0—C4—C3—C2 —30.1 Cl10—C4—C3—C2 35.9
O5—C4—C10—C5 3.7 0O5—C4—C10—C5 13.4
C5—C6—02—H 1.4 C5—C6—01—H —5.9
01—C2—C1'—C2’ 41.9

M FHE A4S AL A4 1R A AR
A C IR SR S5 M A R 5 {3 1 2 1 4
O2—H HIE# {4 0. 96 A 25K, 4 0. 99 A,C5—02
SR LIEH (1. 43 A Mo 4% 0 1,336 AL X2
PRS2 (37 1 6 3 5 B 3 O T B4 T 14 L O5 -
H S5 1. 702 AL PRS0 10 Ve FE 45 5 00 % 3t

ARG B A L 5 07 My 558 ik JFG 2 ] o7 BHL AR IO %5
NSO B R R B B B I AR X AR T
IR A9 A A1 B B B8 L F- 36 1. C5 Y
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EY 2 19 A SRS LR T B . O1—H &5
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Fig. 3 The Infrared spectra of 1R and 2
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UV-Vis absorption spectra of the compound 1R and 2 in gas and different solvents.
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Tab. 2 Standard thermodynamic properties of dual prenylated Flavonoids

AHY, ASh AG, A HY, St NG,

kJ/mol J/mol/K kJ/mol kJ/mol J/mol/K kJ/mol
1R —16678. 68 1370.91 —17087. 21 3455.51 834. 90 4028. 23
2 16914, 44 1434. 66 17341.97 3691. 26 834,97 4282.98
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2 53 F

Cl = 7.098+ 1.824T —7.920x10 'T?

H’ =1219.184+0.181T+5.202x10 *T?

S? =402.67597+1.44129T

0 =1254.531—0.409T—7.233x10 ' T?
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Fig. 6 The relationship between temperature and the thermodynamic function (H,,.S,, .C,, or G,) for compounds 1R and 2
‘ I
4 4 iE S 2% ik :
AR % Bz R P e B3LYP kXt 2 Fh (1] K04 A mem], i3k . 4. KOk — S K1k & Wi

XS I s B 1 ) 43 ) G5 4 TR 40 T B0E L
WSS 135 FR AR T 2 v BT R AT BRI THE R Y L A5 BN
T4

(D IR F1 2 43 78 SAH v 0 S5 A1 i A W e i
K050 K 325, 6 F1 361. 9 nm, ¥ xF i HOMO [i]
LUMO B n—n x L FERIE, Hovp 2 43 FFE ot
T v S R P I O SO S ) R R I AR PR RN R
IR F1 2 43 19 B A B8 1 WROSC I8 4 5% M AR /) 5

(2)298 K #rifEEJ1 T 1R F1 2 43 F W LS5
T BE IR S 24 B ACHY, 43 51 R 3455, 51 13691,
26 kJ/mol, AGS 435K 4028, 23 1 4282. 98 kJ/
mol, S% 435k 834. 90 FI 834. 97 J/mol/K.

OBEHEWRET R IR F1 2 73 F ISR 7
PEBT H, 2 038 K.Cu Ml S, 2L KR.G, 2
TR iR AR

(2]

[3]

(4]

(5]

[6]

[7]

Rt Rl WRAEHEEZ, 2013, 9(8) . 65.

P MNBE e W], o e R Y A R g R R LT A R
b2, 2014, 22(2) . 272.

WA, ERE.FES. RARBEEILAE YRR
Rt e L)) R 591 k. 2013,
25 1006.

Mrdsgs, — R, & R IR AR DS I
B Y A R K L T TR M B g L) . A B AR A
2013, 33: 2155.

BT BRI L LA B 3L AF L 8 S R N B 2 Ak
B WAL BTG S R A SR SR L) ). KRR
Yo 51 % . 2004, 16 172,

MRk 8 R e 0 3. 5. TS A0 A W 25 L
B R k280 56 F i 58 3 Je [ ). v [ 52 36 O 7 2% 2%
7, 2013, 19(11): 337.

Frisch M J, Trucks G W, Schlegel H B, ez al.

Gaussian 09, Revision A. 02. Wallingford, CL.



396

Wl X FFROARAF R

%53 %

[8]

(9]

[10]

Gaussian, Inc. , 2009.

BRI AR TR, R 0k R £ /R B 45 40 5 7O Y
W R AE O [T 4y F R 234, 2010, 26
(3): 203.

AU IR BOR BRI AR S BT 4 - R
Hk TECHE 4y 25 R 0 B T R SR L ] A 3
274, 2005, 18(6): 925.

T 2R AT T . VE L0 AR AR — R A IO
SR s o L] A Pl 2, 2012,

[11]

[12]

[13]

32, 121.

ERIR . A s, AR5, WARKF IR #
Tl iy 4= B A gE ()], A MLk 2E , 2012, 32 276.
Wik, R, B R, 5 Rl B IR A W e IE
W ALFE DR FELT ] PSR 424 4 - H SRR 2 0
2011, 34(4); 560.

EEE . LI, kXK. % PEkE M. dE .
B E HIRAL, 2005 476.



