1.1

A 1.1.1
0.048 9 ¢ (0.4 mmol)
( Hydrochlorothiazide)
30 min
2~3d

120144127
(21071099) 2013

(19659

10 mL
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~
1 1 1 1 2 1*
(1. 512005; 2. 421008)
: ( HCT) ( API) ( CCF)
2 HCT * NCA(1) HCT « NNA(2) . X-
. X- Gausian 03W B3LYP/631G( d)
2 . . ( NBO)
0641.3 A DOI: 10. 16357 /j. cnki. issn1000-5862.2015. 03. 03
1244
0 ( API)
. ( CCF)
2 HCT « NCA(1) .
( cocrystal coformer CCF) N HCT « NNA(2) X-
A N 2
( active pharmaceutical ingredient N N
API) N N
T o1 API 2 CCF
: al ] NH, OH
1) Q, \l x O AN o
2) ) o L I
Y 4 © N g
:3) kL HHmL I pilicd
A 1 APl CCF

HCT « NCA (1)

J0.119 1 ¢ (0.4 mmol)

( 1057613-025)



60% : C, H, CIN,0,S, 1%:
C 37.19; H 3.36; N 16.68; /1% C 37.12;
H 3.40; N 16.72. IR ( KBr

):3440 (m) 3376 (s) 3195 (m) 3086 (w)
2942 (w) 1656 (s) 1616 (m) 1596 (s) 1569
(m) 1546 (w) 1512 (s) 1482 (w) 1458 (m)
1438 (w) 1415 (m) 1384 (s) 1370 (s) 1340
(s) 1326 (s) 1303 (m) 1267 (m) 1247 (m)
1205(s) 1160 (vs) 1077 (m) 1052 (s) 1019
(m) 930 (s) 876 (m) 758 (s) 703 (s) 672
(w) 639 (m) 605 (s) 545 (s) em ™.

1.1.2 HCT * NNA (2)
0.049 2 ¢( 0.4 mmol) 0.119 1 g (0.4 mmol)
10 mL

10 mL
10 min

2~3d .

50% : C,3H,; CIN, O, S, 1% :

C 37.10; H 3.11; N 13.31, /% : C 37.04;
H 3.30; N 13.28. IR ( KBr

):3367 (w) 3363 (s) 3271 (m) 3171 ( m)
2943 (w) 2843 (w) 1603 (s) 1552 (w) 1519
(m) 1462 (w) 1425 (w) 1405 (w) 1374 (m)
1336 (s) 1317 (s) 1272 (w) 1242 (m) 1179
(w) 1167 (w) 1152 (s) 1121 (m) 1057 (s)
1023(m) 941 (m) 906 (m) 860 (m) 776 (w)
748 (m) 709 (w) 674 (m) 638 (w) 606 ( m)
542 (s) 525 (m) em™'.

1.2
X-
( DFT) B3LYP 2
631G(d) 1516 Gausian 03W
PC

N 241
2
2.1
Bruker SMART
APEX T X-
S. Palash
72 1 2
N 1:1
— . S. Pa-
lash 1
2
_ 3 X-
( XPRD)
X—
18 2
( 3b) .
2.2 N
1. 2
B3LYP/631G ( d)
2
H
C(1)—0(1)
0.125 8(5) nm C(1)—0(2)
0.1257(5) nm
N1—HI1 0.103 20 nm
N—H
C(1)—o0(1) 0.126 99 nm C(1)—0(2)
0.123 48 nm

H

2 (b)
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HOMO

LUMO

-2 410. 140 946 23 a. u.

—-0.241 83 a. u.

-0.053 %4 a. u.;

HOMO

—-2429.982 944 62 a. u.

LUMO
~HOMO. LUMO

- 0. 211 86 a. u.

-0.089 76 a.u..

HOMO LUMO

2

0.187 89 a. u.

0.122 10 a. u.
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CCF 2 :2) DFT 19
; &o,
Q @ }?J d‘»&‘gd Jﬁ‘om
R Fas o o2
~ ? L ? q,éo "
HOMO LUMO LUMO
(a) (b)

4 1(a) 2(b) HOMO  LUMO
2.4 ( NBO) HCT « NNA(2) . X- 2

E ( do— A A

. X-
nor) i ( acceptor) J
. . 2 B3LYP/6-
.E i J
P 31G(d)
2022 N N
1 LP(1) O 1
4

BD* (1) N(3) —H(7A)
E 53.748 24 k] *mol™'  LP(2) O1 BD*
(1) N(3)—H(7A) E
30.013 62 kJ * mol ' N(3) —H(7A) ---0( 1)

o(1)
N(3) —H(7A)
2
E
N(2) —H(2) ---0(1) N(1) —H(1) ---0(3)
2
( NAO)
1 H(7A)
+0.449 24
N(3) —H(7A) --0(1)
3
( API) . ( CCF)
2 HCT « NCA(1) .
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The Synthesis Characterization and Quantum Calculations of
Cocrystals Based on Hydrochlorothiazide

WANG Xiaobing' HUANG Shiming' LIAO Jingyi' XU Yongqun' TANG Siping’ LU Wenguan'"
(1. Department of Chemistry Shaoguan University Shaoguan Guangdong 512005 China;

2. Department of Chemistry and Materials Science Hengyang Normal University Hengyang Hunan 421008 China)

Abstract: With hydrochlorothiazide as the active pharmaceutical ingredient ( API) nicotinamide and nicotinic acid
as the cocrystal former ( CCF) two pharmaceutical cocrystals HCT « NCA (1) HCT « NNA (2) were successfully

synthesized at room temperature respectively. The crystal structures were determined by single-crystal X—ray diffrac—

tion and they were further characterized by elemental analysis infrared spectroscopy and powder X—ay diffraction.

In addition based on the B3LYP/6-31G ( d) level with Gaussian 03W program the full geometry optimization the

orbital energies the frontier molecular orbital and the natural bond orbital of the two compounds have been investi—

gated.

Key words: hydrochlorothiazide; pharmaceutical cocrystals; synthesis; characterization; quantum calculations
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