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SUMMARY

SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF Cu(ll)
WITH HEXAMETHYLENTHIOSEMICARBAZONE LIGAND
CONTAINING PYRENE

The ligand H-7CPTSC was synthesized by condensation reaction between 1-pyrandehyde and
relevant thiosemicarbazide. The complexation of the ligand with cooper ion occurred in agueous
ammonia solution. Using different physical methods such as infrared spectroscopy, nuclear magnetic
resonance spectroscopy, mass spectrometry, and X-ray single crystal diffraction, it is confirmed that
the ligand and its copper complex have been successfully synthesized. Also, the complex shows a
metal:ligand ratio is of 1:2.
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1. MO PAU

Pyren 1a mot hidrocacbon da vong thom gom bdn vong benzen ngung tu. Pyren va
cac dan xuét ciia nd co kha ning phat quang da dang, ching c6 nhiéu tng dung trong
nhiéu linh vuc nhu: sinh hoc, hda hoc phan tich, cong nghi€p dét nhudm, trong céac linh
vuc vt lidu phat quang nhu nguyén lidu cho dén laser, didt phat quang, thiét bi phat
sang [3.,4,5]. Thiosemicacbazon 1a hop chit da duoc quan tdm tir 1au do c6 hoat tinh
sinh hoc dic biét [2]. Phuc chét cua phdi tir chira hop phan pyren va thiosemicacbazon
dugc ki vong s& dong thoi thé hién tinh chat quang li ciing nhu hoat tinh sinh hoc.
Pyren-1-cacbandehit-4,4-hexametilenthiosemicacb--azon (H-7CPTSC) 1a phdi tir hai
cang chtra vong pyren va hop phan thiosemicacbazon c6 kha ning tham gia phan tng
tao phirc chit voi cac ion kim loai chuyén tiép nhu dong, k&m, niken, paladi [1]. Bai bao
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nay nghién ctru sy tong hop va xac dinh ciu tric ciia phdi tir, phirc chit ctia ching voi
kim loai dong.
2. THUC NGHIEM
2.1. Hoa chit va cac phwong phéap nghién ctru

TAt ca cac hoa chét c6 do tinh khiét phan tich, dugc st dung truc tiép ma khong
can tinh ché. Phd hap thu hdong ngoai dugc do trén may IR Affinity-1- (Shimadzu) theo
phuong phap ép vién KBr. Phd cong hudng tir hat nhan *H-NMR duoc ghi trén may
Bruker Bisspin 500 MHz trong dung méi CDClz. Phuong phéap nhiéu xa tia X don tinh
thé duoc do trén thiét bi D8 Quest. Cac phuong phap nay duoc do tai bd mén Hoa vo
co, Khoa Hod hoc, Truong Pai hoc Khoa hoc Ty nhién. Phé khoi luong ESI-MS duogc
ghi trén may LC-MSD-Trap-SI trong dung méi CHCI3/CH3;OH dugc do tai Vién Hoa
hoc-Vién Han Lam Khoa hoc va Cong nghé Viét Nam.
2.2. Tong hop

Téng hop phdi tir va phirc chat duoc tién hanh theo so d6 sau va thyc hién trong
diéu kién thiéu anh sang.
2.2.1. Téng hop pyren-1-cacbandehit 4-hexameti lenthiosemicacbazon (H-7CPTSC)

Hoa tan 0,100 gam (0,43 mmol) 4-hexametilenthiosemicacbazit trong 10 ml dung
dich HCI ¢6 pH bang 1-2. Thém tir tir dung dich nay vao 10 ml dung dich etanol néng
da hoa tan 0,076 gam (0,43 mmol) pyren-1-cacbandehit. Hon hop phan tng trén dugc
dun nhe trong 1 gio' thu duoc két tia mau vang nhat. Loc két tua trén phéu loc day thuy
tinh xdp, rira nhiéu 1an bang nudce, rugu-nude. Hiéu suat phan tng 0,148 gam (89%).
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2.2.2. Tong hop phirc chat Cu-TCPTSC
Hoa tan 0,010 gam (0,059 mmol) CuCl,.2H,0 trong 5 ml dung dich NHj3 dac.
Thém tir tir dung dich nay vao 10 ml axeton ndng c6 chira 0,045 gam H-7CPTSC, thay

xuat hién két tia mau nau den. Hon hop phan tng trén duoc dun tiép trong 4 gio. Loc
lay két ta va rira ki bang nudc, etanol néng. Tién hanh két tinh lai trong hdn hop dung
modi CHzOH/CHCls, dé dung méi bay hoi cham ¢ nhiét do phong, két qua thu duoc tinh
thé mau nau den... Hiéu sut phan tmg: 0,036 gam (73%).
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3. KET QUA VA THAO LUAN

Phan (g tong hop phirc chat dugc thyc hién trong diéu kién thiéu anh sang dé han
ché su phan huy cia hop phan pyren. Phirc chat thu duogc tan tét trong cic dung moi
httu co nhu CH2C|2, CHC|3, DMSO...
3.1. Nghién ctru biang phwong phap phé hong ngoai

Trén phd hap thy hong ngoai ciia H-7CPTSC khong thdy xuat hién dai hip thu trong
ving tir 1650-1700 cm™ ung véi nhém cacbonyl. Biéu nay cho thdy sy ngung tu da
dién ra dé tao san phém. Bén canh d6, sy xuit hién dai hép thu ¢ 1557 cmt dac trung
cho dao dong hoa tri ciia lién két C=N 12 lién két dugc hinh thanh trong phan tng ngung
tu. Piéu nay cho phép khing dinh rang phdi tr d3 duoc tao thanh. Cac dai hdp thu quy
két cho dao dong hoéa tri ciia nhém -NH-, -CNN, >C=S nhu duoc chi ra trong Bang 1.

N T T W,
il n‘ “Miljlg,‘ “‘ f/‘ i ‘H“

1600

Hinh 1. Phé hdp thu hong ngoai ciia Hinh 2. Phé hdp thu hong ngoai ciia
H-7CPTSC Cu-7CPTSC

Trén phd hip thu hong ngoai ctia phéi tir va phitc chat déu xuat hién cac dai hap thy
& ving 3200-3400 cm™, dic trung cho dao dong hoa tri cua cac nhém -NH-. Song su
giam cudng do cta né trong phd cua cac phic chit cho thdy: khi tham gia tao phirc phdi
tir ton tai & dang thiol, mdt nguyén tir H ctia nhom -N?H- da bj tach ra va xuét hién dai
hép thu dic trung cho dao dong hod tri cua lién két N*=C (1557 cm™). Trén phd IR cia
cac phirc chat, dai hip thu dic trung cho dao dong hod tri ciia nhém C=N*, CNN, C=S
c¢6 su dich chuyén vé vi tri c6 tan sb thip hon (Bang 1).

Vay qua phan tich pho hip thu hong ngoai & trén c6 thé thiy khi tao phirc chat, phi
tir H-7CPTSC déng vai trd nhu phdi tir hai cang mang mot dién tich am do bi tach bot
mot proton, va lién két phdi tri qua cap nguyén tir cho 1a NWvas.

Bdng 1. Mét s6 ddi hdp thu déic trung ciia phéi tir va phire chdt

. Dai hap thu (cm™

Hop chat f‘ ap th ( . )
VNH VcaN VcaN VCNN Vc=s
H-7CPTSC 3163,3 1516 - 1498 840
Cu-7CPTSC 3103,3 1506 1557 1477 845
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3.2. Nghién citu phirc chit bang phwong phap ESI-MS
Két qua nghién ctru phdi tir va phirc chit trong dung méi CDCls dugce chi ra trong
Hinh 3.
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Hinh 3. Phé ESI-MS ciia a) phéi tir, b) phikc chit

Trén phd khéi ctia phdi tir va phirc chat xudt hién cac tin hiéu co ty sé m/z: 386;
832. Cac ty sd nay phu hop véi khdi lwong phan tir ctia phdi tir va phtic chét bi proton
hod [M + H]*, diéu d6 giup chang t6i khang dinh su ton tai ctia phdi tir, phirc chat. Hinh
3 chi ra su phu hop twong d6i tot gitra 1i thuyét va thuc nghiém. Vay c6 thé khang dinh
cong thirc phan tir ctia phdi tir va phirc chat tuong tng 1 Ca4H23N3S; Cu(C24H22N3S),.
3.4. Nghién ciru phitc chit bing phwong phap nhiéu xa tia X don tinh thé

Pé tiép tuc khang dinh su két hop ciia cac nguyén tir tao thanh phic chat, ching
t6i tién hanh xac dinh cau tric cua ching bang phuwong phéap nhiéu xa tia X don tinh thé.
Bang phuong phap bay hoi cham & nhiét do phong trong dung mdi CHCls/CH3O0H, thu
duoc tinh thé phic chat ¢ dang tim, mau nau den.

CAu tric phan tr va sy hinh thanh twong tac n-n ctia phirc chat dugc chi ra trong
Hinh 4a va 4b.
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Hinh 4. a) Cdu triic phdn tir ciia phike chat;
b) Tuwong tac n-m
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Bing 2: Mot 56 gid tri dé dai lién két (A) va goc lién két (°) trong phan tir Cu-TCPTSC

Do dai lién két (A)
Cu-S1 2,243(7) N1 - N2 1,379(3)
Cu-s1! 2,243(7) N1-C17 1,302(3)
Cu- N1 2,019(2) | N2-C18 1,315(3)
Cu-N1 2,019(2) | N3-C18 1,354(3)
Goc lién két (°)
S1'-Ccu1-s1 180,0 N1'-Cu1-S1t 84,02(6)
N1'-Cul-S1 95,98(6) N1-Cul-N1t 180,00
N1-Cu1-s1* 95,98(6) N2-N1-Cul 120,70
N1-Cul- S1 84,02(6)

Bdng 3: Cdc théng s6 vé tinh thé hoc ciia Cu-TCPTSC

Cong thtrc phan tu
Hé tinh thé
Nhém khoéng gian

Thong sb mang

Thé tich

Ti khéi (tinh toén)

Heé sb hap thy

S6 phan xa do duoc
Sé phan xa ddc lap
Phuong phap t6i wu
S6 tham s

Do sai 1éch Ri/WR(*)

C40H20N282CU
Pon ta

P21/C
a=13,678 A
b=91794 A
c=15,679 A
a=90,00°

B =101,064°
v =90,00°
1932,1(6) A®
1,128 g/cm®
0,699 mm™
44425

3547

Binh phuong tdi thiéu
259
0,0391/0,0818

(*) Do sai 1éch Ry va WR; thé hién su sai khac gilra tap s6 liéu tinh toan tir ciu trac

va tap s6 liéu thu dugce tir thuc nghiém [6].

Céu trac tinh thé cho thdy phtrc chat don nhan, hai phéi tir. Phdi tir H-7CPTSC lién
két v6i nguyén tir trung tdm (Cu) qua di t6 S va N imin trong mot hinh vudng phang.

Ton trung tim Cu va 4 nguyén tir S, N1 cling nam trén mot mat phang (P) va hai vong



pyren dugc sip xép & dang trans. Khoang cach tir Cu dén mit phang (P) bang 0 (A),
didu @6 chi ra rang 5 nguyén tir C, S, N cung ndm trén mot mit phang. Vong chelat 5
canh trong phirc chit khong bi bién dang dang ké so v6i céu trac phing thudng thiy
ddng thoi cac lién két C-N, C-S trong vong co d6 dai nam giira d6 dai cua lién két don
C-N, C-S va lién két d6i C=N, C=S diéu d6 chung to van c6 su giai toa electron « trong
vong. O phéi tir c6 su tautume hod, trong qué trinh phan tng ¢ su chuyén tir dang thion
sang dang thiol 1am xudt hién lién két C=N c6 d6 dai ngan hon d6 dai cua lién két don
C-N. Ngoai ra, do c6 hé lién hop trai rong trén mit phing vong thom, chung c6 thé dén
gan nhau & khoang cach ~ 3.5 (A) ¢ trang thai ran hodc dung dich. Giira cac phan tu
phtrc chat chiing tao thanh cu tric polime mét chiéu lién két boi luc twong tac yéu thir
cap n-n (Hinh 4b).

T cac s6 liéu trén day cho phép chung to1 khéng dinh phtc chit duoc tao thanh, co
ciu truc dbi xtmg va & dang trans.
4. KET LUAN

Phéi tir H-7CPTSC, phitc chit Cu-7CPTSC da dugc tong hop méi va thanh cong.
Céc hop chét di dugc nghién ctru bang phuong phap phd hip thu hong ngoai, phd khi
luong, phuong phap nhidu xa tia X don tinh thé. Cac két qua cho thay phdi tir phdi tri
dang hai cang va phuc chit 1a don nhan.
Loi cdm on. Nghién cuu nay dwoc tai tro boi dé tai nghién cuu khoa hoc cd'p
PHQGHN md s6 0G.15.17.
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