P-ISSN 0858-4435
E-ISSN 2651-1231

NnsarsImenmansuazmalulad  Homepage : http:/li01.tci-thaijo.org/index.php/tstj
i 31 atiuil 1 (unsau-nuatug 2566) Wil [27-39]

n1sdansIent laseaieanan wazaudangoaisaiwud

Yasd15UsEnauedaunaUas(l) wazuaatdau()

AuaLNUANEY 1,2-laazdilulnsing wazdanilaedu
Synthesis, Crystal Structures, and Fluorescence Properties
of a Mixed-Ligand Copper(ll) and Cadmium(ll) Complexes

with 1,2-Diaminopropane and Sulfadiazine

DIUBY AUNTY
a5 Inenmansialu aasdnwmansuasavmans uwiierdemalig swar 90110
Anob Kantacha*
Program in General Science, Faculty of Education and Liberal Arts, Hatyai University, Songkhla 90110
Received 27 December 2022; Received in revised 22 January 2023; Accepted 30 January 2023

unAnga

asuszneudsdeaunaulei(l) wazuanden(l) gnduasieiannmsviifisenveandenauivesil
wazuanlon(l) fudunuddanilaedu (sdz) uay 1,2-laexdlulnsinu (dap) Mgumnivies lnelfiumuea
Huswinavane uasAnwandnuuzuesmsUssnoudeuilidiomaiiasmaeg dall nishingimedidud
50 (fveu lelasiau Tulnsinw WEensudrlefudunsuse Minsgimsgydeimdnmeaiuson
wazndoyansdsauuresisdionduuniniies uandidiui asUssnouifedeurialml fe [Cu(dap),
(sd2) ] (1) wag [Cd(dap) (sdz)}H O-sdz (2) illaseairauvuneusiinmies wasgunssasundinlagsou
lovsunauies() Aonsudanihittnden luvasiisunsmasneadalnsseuloosuuanidion() fofiszdin
guAnden vennnilaudirlgeosasudvesaUssnouedeu 1 wuh Saanuduvesnsiisunde
Wivuisuivaunuddarhlaedu dumsUsznouifedeu 2 uansnnuiduveansmiigauasdsuuuuiiannsa
nluussendldanula

Aadgy: aunuadarilaedy; dunua 1,2-lnezdlulnsiny; asuszneuldaunsles; asusznaudisdou
wanwley; audRngesisaud

*HSURAYDUUNAIIY: anob.kantacha@gmail.com doi:

Y



Thai Science and Technology Journal Vol. 31 No. 1 January-February 2023

Abstract

The Cu(ll) and Cd(ll) complexes have been synthesized by the reaction of copper(ll) and
cadmium(ll) salts with sulfadiazine (sdz) and 1,2-diaminopropane (dap) as ligands under room
temperature conditions using methanol as the solvent. Both complexes were characterized by
elemental analysis (CHN), Fourier-transformed infrared spectroscopy (FT-IR), thermogravimetric anal-
ysis (TGA), and powder X-ray diffraction (PXRD) techniques. Single crystal X-ray analysis reveals that
two new complexes, [Cu(dap) (sdz) ] (1) and [Cd(dap) (sdz)]-H O-sdz (2) are a mononuclear structure
and the Cu(ll) ion exhibits a distorted octahedral coordination geometry. In contrast, the Cd(ll) ion
shows distorted square pyramid geometry. Moreover, the fluorescence properties of the complex
1, which was compared with the sdz ligand, indicate that it has lower fluorescence emission at 320

nm. In contrast, complex 2 showed high-intensity emission, which can serve as potential applications.

Keywords: Sulfadiazine ligand; 1,2-Diaminopropane ligand; Copper complex; Cadmium complex;
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Figure 1  FT-IR spectra of complexes 1 and 2.
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Table 1  Crystal data and structure refinement parameters for complexes 1 and 2.

Crystal data 1 2

Empirical formula CyeH35CUN;,0,4S, Cy3H19Cdy 5NgO, 5S

Formula weight 710.34 387.60

Crystal system Monoclinic Monoclinic

Space group P2,/n P2,

a (A) 11.2809(8) 11.4085(4)

b (A) 10.9513(8) 11.2118(4)

gy 12.6175(8) 12.9285(5)

a (©) 90 90

B 93.246(2) 93.842(10)

Y ©) 90 90

v (R) 1556.27(19) 1649.97(10)

Z 2 a4

Do (8cm™) 1.516 1.560

K (mm™) 0.891 0.844

F (000) 742.0 796.0

Crystal size (mm) 0.37 x 0.29 x 0.20 0.27 x 0.24 x 0.22

@ range for data collection 3.002 - 26.407° 2.936 - 26.421°

Index ranges 13 <h<164;-13<k<13 |-14<h<14;-14 < k< 14
-15< (<15 16 <116

Reflections collected 27472 52278

Independent reflections 3180 [Riny = 0.0469] 6741 [Ryy = 0.0327]

Data / restraints / parameters 3180/ 0/ 207 6741/ 1/422

Goodness-of-fit on FZ 1.060 1.058

Final R indices [/>2Ot/)] R; = 0.0496, wR, = 0.1102 R; =0.0717, wR, = 0.1977

R indices (all data) R, = 0.0709, wR, = 0.1310 | R, = 0.0752, wR, = 0.2027

Largest diff. peak (e.A3) 1.003 5.011

Largest diff. hole (e.A-3) -0.501 -0.543

Completeness to &= 26.00 (%) | 99.8 99.6
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N6

C12

Figure 2 Crystal structure of [Cu(dap) (sdz) ] (1). The hydrogen atoms are omitted for clarity.

Figure 3 View of the intramolecular interactions in [Cu(dap) (sdz) ] (1).
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c26 | /i J Iczs

03
Cc22

C20

c18 c19

C1

a

0 LLGiM’]ﬂﬁEUVIiQVI’NLﬁ‘U’]ﬂQjW WUURiszdng

U

T =
gma’mm?ﬂlﬁm (Trigonal bipyramid) aziia T = 1
[13] Maindunsisetotvesumenusylalasiau
(Hydrogen bonding) 484a15Usznauliadou 2
(Figure 5) annsauinldlanzsgvindlananaiini
nanfe svneulslasiau (H4B) vewmsoriilulud
unug 1,2-leesdilulnsinuiveznousandiau (O5)

maﬂmaqaﬁ;’] fAnueniuse N(@)-H(@B)--O(5)

v

2341 A epeulalasiau (H5A) veasluianauiin
wustlalasuiuesneteandiay (01) vewmyda
Tndaludunuadanlaedu dannueriuse O(5)-
H(5A)--O(1) = 2.335 A uazezmoulalasiau (H12A)
vyjeriiluludunuddarlaeduiioguatsgaiy
D¥MIUDNTLAU (O5) %BJIMLaqa“IE’] fanueiiuse
N(12)-H(12A)--O(5) = 2.158 A

C8

N3

Figure 4  Crystal structure of [Cd(dap)z(sdz)]-sdz-HZO] (2). The hydrogen atoms are omitted for clarity.
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Figure 5 View of the intermolecular interactions in [Cd(dap) (sdz)}-sdz:H O] (2).
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Figure 6 The PXRD pattern of complex 1.
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Figure 7 The PXRD pattern of complex 2.
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— As-synthesized

Simulated

2 14dddads.
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Fluorescence spectra of sdz ligand, complexes 1 and 2.
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