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TONG HOP VA NGHIEN CUU CAU TRUC CUA PHUC CHAT Pd(lI)
VOI PHOI TU 4-ETYLTHIOSEMICACBAZON
CHUA HQP PHAN PYREN
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SUMMARY

SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF Pd(ll)
COMPLEXWITH 4-ETHYLTHIOSEMICARBAZONE
LIGAND CONTAINING PYRENYL CORE

Pyrenyl core was incorporated into a thiosemicarbazone ligand through
condensation reaction between 1-pyrandehyde and relevant thiosemicarbazide.
The complexation of the ligand with palladium ion occurred readily in aqueous
solution with the aid of a base (triethylamine). Physical methods such as infrared
spectroscopy, nuclear magnetic resonance spectroscopy, mass spectrometry, and
X-ray single crystal diffraction revealed that the ligand and its palladium complex

have been successfully synthesized.

Keywords: thiosemicarbazone, pyrene, palladium, metal complex, X-ray

structure.

1. MO PAU

Hidrocacbon da vong thom (PAH) la
nhiing hop chat cé hai hay nhiéu vong
thom duoc gin véi nhau boi cap
nguyén tir cacbon cua hai vong thom
lien ké. PAH la nhitng hop chat phd
bién voi hang tram cac dan xuat khac
nhau. Hau hét cac dan xuat duoc hinh
thanh bai qué trinh phan huy nhiét va
tai t6 hop cua cac phan ta hitu co.
Pyren 1a mot mot trong s6 do, véi bon
vong benzen ngung tu, pyren va Cac
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dan xuit cia nd c6 kha ning phat
quang da dang, ching c6 nhiéu ung
dung trong nhiéu linh vuc nhu: sinh
hoc, hda hoc phan tich, céng nghiép
dét nhuom, trong cac linh vuc vat li¢u
phat quang nhu nguyén li¢u cho den
laser, didt phat quang, thiét bi phat
sang [3-7,10,11]. Thiosemicacbhazon
la hop chat da dugc quan tam tir lau
do cd hoat tinh sinh hoc quan trong
[2,4]. Phirc chéat cua phéi tir chira hop
phan pyren va thiosemicacbazon dugc



mong doi s& dong thoi thé hién tinh
chéat quang 1i cling nhu hoat tinh sinh
hoc. Pyren-1-cacbandehit-4-
etylthiosemicacbazon (H-EtPTSC) la
phdi tr hai cang chaa vong pyren va
hop phan thiosemicachazon c6 kha
nang tham gia phan ung tao phuc chat
Vi céac ion kim loai chuyén tiép nhu
ddng, kém, niken, paladi [8,9]...Bai
bao nay nghién ctu su tong hop va
xac dinh cau trac cua phéi ta, phuc
chat cua chling véi kim loai paladi.

2. THUC NGHIEM

2.1. Hoa chit va cac phwong phap
nghién cau

T4t ca cac hoa chat co do tinh khiét
phan tich, dugc sir dung truc tiép ma
khong can tinh ché. Phé hap thu hong
ngoai dugc do trén may IR Affinity-
1-(Shimadzu) theo phuong phap ép
vién KBr. Phé cong huong tir hat
nhan 'H-NMR dugc ghi trén may
Bruker Avance 500 MHz trong dung
moi CDCls. Phuong phap nhiéu xa tia
X don tinh thé dugc do trén thiét bj
D8 Quest. Quéa trinh xt Ii s6 liéu va
hiéu chinh su hap thu tia X bai don
tinh thé duogc thuc hién trén cac phan
mém chuan cua may do. Cau trdc
duoc xac dinh theo phuong phap truc
tiép. Str dung phan mém SHELXS97
[1] @é tinh toan va téi wu hoa céu tric.
Cac phuong phap nay duoc do tai
Khoa Hoa hoc, Truong Pai hoc Khoa
hoc Tu nhién. Pho khéi luong ESI-
MS duogc ghi trén may LC-MSD-
Trap-SI trong dung moi
CHCI5/CH30H duoc do tai Vién Hoa
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hoc-Vién Han Lam Khoa hoc va
Cong ngh¢ Viét Nam.

2.2. Tong hep

Phdi tir va phuc chat dugc tong hop
theo so dd dudi day va thuc hién
trong diéu kién thiéu anh sang.

2.2.1. Téng hop pyren-1-cacbandehit
4-etylthiosemicacbazon (H-EtPTSC)
Hoa tan 0,230 gam pyren-1-
cacbandehit (1 mmol) trong 10 ml
etanol dun nong. Thém t tor 10 ml
dung dich chtra 0,119 gam (1 mmol)
4-etylthiosemicacbazit trong dung
dich HCI ¢6 pH khoang 1-2. Hon hop
sau d6 dugc khudy va dun nong nhe,
thu duoc két tia mau vang dam. Sau
4 gid, hon hop phan tng duoc lam
ngudi dén nhiét do phong. Loc két tua
trén phéu loc day thuy tinh x4p trong
binh loc hit chan khdng, rira nhiéu
lan bang nudc, ruou etylic. San pham
cudi cung thu dugc c6 mau vang tuoti,
tan tot trong axeton ndng, clorofom,
DMF va DMSO...

CHO

Hinh 1. So dé téng hop phoi ti
H-EtPTSC
Hiéu suat: 84,30% (0,279 g). IR
(KBr, cm™): 3366 (tb), 3150 (tb),
2999 (tb), 1537 (m), 1520 (rm), 1476
(m), 1418 (m), 1383(m), 1259 (m),
1080 (m), 837(rm), 762 (m), 710 (m),



675 (m), 615 (m). '‘H-NMR (500
MHz, CDCl3; ppm): 1,39 (t, 3H, CHj3);
385 (m, 2H, CH,); 7,57 (s,1H,
8,49 (m, 2H, Hipo); 8,79 (s, 1H,
CH=N®); 9,21 (s, 1H, N®H).

2.2.2. Tong hop phic chat Pd-
EtPTSC

Hoa tan 0,010 gam (0,039 mmol)
[PA(CH3CN),]Cl, trong 5 ml dung
dich NHj3 thu dugc dung dich khéng
mau. Thém tu tir dung dich nay vao
10 ml dung dich mau vang nhat cé
chta 0,025 gam (0,078 mmol) H-
EtPTSC trong axeton néng, thém tiép
vai giot Et;N. Khuiy déu hdn hop
phan tng ¢ 50 °C trong 3 gio. Loc lay
chat ran va rira nhiéu lan bang nudc,
ruou, tién hanh két tinh lai trong hdn
hop dung mo6i CH3;OH/CH,CI, thu
dugc tinh thé mau vang cam.
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Hinh 2. So do téng hop phitc chat
Pd-EtPTSC
Hiéu suat: 73,33% (0,022 gam). IR
(KBr, cm™): 3374 (m), 3040 (th),
2965 (tb), 2926 (tb), 1580 (m); 1559
(m), 1508 (rm), 1472 (rm), 1450 (m),
1417(m), 1343(m), 1260 (m), 1144
(tb), 836 (rm), 819 (rm), 753 (tb), 710
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(rm), 678 (tb), 605 (tb). ‘H-NMR
(500 MHz, CDCl3; ppm): 1,33 (t, 3H,
CHs); 3,43-3,49 (g, 2H, CH,); 4,9 (s,
1H, NH); 6,0 (m, 2H, CH, H-); 7,44-
Hio). ESI-MS: m/z 767, [M+H]"

3. KET QUA VA THAO LUAN
Vvong pyren dé bi phan huy vi vay
phan ng tong hop phdi tir va phirc
chat can thyc hién trong diéu kién
thiéu anh sang. Bé qua trinh tach loai
proton va toc do phan tng ting lén
can thém vao hdn hop phan tng dung
dich EtsN. Phtc chat thu duoc tan tdt
trong cac dung méi hiru co nhu
CH.ClI;, CHCI3, DMF, DMSO...

Trén phd IR cua phdi tir khdng thay
xuat hién dai hap thu dic trung cho
nhom -CHO trong vung tir 1650—
1700 cm™ ching to s ngung tu da
xay ra dé tao thanh san pham. Sy xuét
hién dai hép thu manh & 1537 cm™
dac trung cho dao dong hoa tri cua
lién két CH="N 1a lién két vira duoc
hinh thanh trong qué trinh phan ng.
Céac dai hap thu ¢ ving 3000-3300
cm? ¢6 cuong d6 trung binh dwoc
quy két cho dao dong hoda tri cua lién
két N-H. Con cac dai hap thu manh
trong vung 1400-1550 cm™ dugc quy
két cho dao dong hoa tri cua lién két
C=C trong vong thom.

Trén phé 'H-NMR cua phéi tir xuét
hién b tin hiéu vaéi 7 tin hiéu cong
huong tir twong (tng vai ti 1€ tich phéan
3:2:1:7:2:1:1 véi tong tich phan bang
17. Piéu nay hoan toan phd hop véi
17 proton c6 mat trong phén tir. Tin
hiéu singlet tu & vi tri 9,21 ppm duoc



qui gan cho 1 proton cua nhém N®-
H. Phan Gng ngung tu chi xay ra ¢
N® 1am mét 2 proton cia nhém nay
nén phdi tir tao thanh van gitr nguyén
nhém N@-H nhu trong chit dau. Su
XUt hién cua tin hiéu cta nhom N@-
H con cho phép khang dinh phdi tir
ton tai ¢ dang thion trong diéu kién
ghi phé.

Hinh 3. Phé *H-NMR cua phdi ti
H-EtPTSC

Déi va6i phic chat, trén pho hap thy
hong ngoai xuat hién céac dai hap
thu ¢ 3374 va 3040 cm™ dic trung
cho dao dong hoa tri cia nhom NH.
Dai hap thu dic trung cho dao dong
hoé tri cia nhém C=N® (1584 cm"
1), CNN (1472 cm™), C=S (819 cm’
) c6 dich chuyén vé vi tri c6 tan sb
thap hon.

Sy thay doi cuong do, sy xuat hién
dai hap thu dic trung cho dao dong
hoa tri cua lién két N®=C (1559 cm®
1) cho thdy phan ng tao phic da xay
ra. Khi tao phtc phdi tr ton tai & dang
thiol va mot nguyén t¢r H cta nhom
N@H da bi tach ra.

Trén phd cong huong tir proton cua
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phicc chat xuit hién 8 tin hiéu cong
huong véi ti 1¢  tich phén
1:5:1:1:2:1:2:3, tong tich phan bang
16 tuong ung véi sy c6 mat cua 16
proton trong phan ti. Phé 'H-NMR
cua phuc chat khac nhiéu so véi pho
cia phéi tir ty do. Tin hiéu cong
huong cua N@H & vi tri 9,21 ppm
khong con xuat hién ching to c6 su
chuyén tir dang thion sang thiol va c6
sy tach proton nady dé hinh thanh
phtic chit.

Pho khéi lugng cua phic chat xuat
hién tin hiéu m/z = 767. Diéu nay
phu hop véi khéi lwong phan tir cua
phtrc chat di bi proton ho& [M + H]*,
chung toé phac chat di duoc hinh
thanh. Tinh toan véi cum pic dong vi
cho thdy c6 su phl hop tuong dbi
giita ty I¢ cua chdng theo thyc té va
theo ly thuyét (Hinh 4).

Pd-EtPtSC

LS
g,100

,g 50 - H Iy thuyét
o 0 -

M thyc té
765 767 769 771 773

m/z

Hinh 4. Ty 1é cum pic dong vi giira
ly thuyét va theec nghiém
Céu trdc phan tir caa phic chat xac
dinh bang phuong phap nhidu xa tia
X don tinh thé duoc trinh bay trong
Hinh 5a. Mot sb gia tri do dai lién két
va goc lién két trong phan ta Pd-
EtPTSC duogc trinh bay trong Bang 1.




Hinh 5a. Cdu trlc phan tir cua phirc
chdt va tuwong tdc m-m ndi phan
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Hinh 5b. Twong tdc n-r giita cac

Bang 1. Mt sé gia tri dg dai lién két

phan tu

(A) va goc lién két (°) trong phan tir

Bang 2. Cac thong sé vé tinh thé hoc
cua Pd-EtPTSC

Cong thuc phan tur
Hé tinh thée
Nhdm khbéng gian

Thong sé mang

Thé tich

Ti khdi (tinh toén)
Hé s hap thu

S6 phan xa do duoc
S6 phan xa doc lap

C40H32N582Pd
Tam ta

P-1
a=8,7719(5)A
b = 13,3138(7)A
¢ = 14,1405(8)A
o= 93,025(2)°
B=102,127(2)°
Y =96,236(2)°
1600,16(15)A3
1,594g/cm?
0,753mm™
47966

7911

Binh  phuong t6i

Pl’luong p}Tap toi uu thidu
So6 tham so6 484
Do sai léch Ry/WR,(*)  0,0453/0,0830

Pd-EtPTSC
Do dai lien két (A)

Pd—S1 2270 [ N5-N4 [ 1,408
Pd—S2 2277 | N5-C2 |1,303
Pd—N1 |2071 [cC2-S2 [1,763
Pd—N4 [2083 [S1-N1 [2876
N1-N2 [139 |N1-N4 |[3220
N2-Cl1 |[1299 |[N4-S2 |[2,835
Cl-81 1,757 | S2-s1 3,336

Goc lien két ()
N1-Pd-S1 | 82,83 [ S1-Pd-S2 | 94,38
N4-Pd-S2 | 81,38 | N1-Pd-S2 | 171,77
N1-Pd-N4 | 102,3 | N4-Pd-S1 | 171,88

(*) Do sai léch Ry va WR; thé hién su
sai khac giira tap so liéu tinh toan tir
cau tr(c va tap sb liéu thu dugc tur
thuc nghiém [12].

Cau trdc tinh thé chi ra rang phuac
chat ton tai dang cis, don nhan va
phdi tir phdi tri dang hai cang.
Nguyeén tt trung tdm Pd c6 sé phdi tri
4 qua c4c nguyén tir S, N caa hai phoi
tir. Nguyén tu Pd trung tdm Iéch khoi
mat phang (S1-S2-N4-N1) khoang
cach 0,009 (A), do dai cac lien két
S1-N1, N1-N4, N4-S2, S2-S1 tuong
tng 12 2,876 (A); 3,22 (A); 2,835 (A);
3,336 (A) cung véi cac goc lién két
S1-Pd-N1, N1-Pd-N4, N4-Pd-S2, S2-
Pd-S1 véi s6 do lan luot la 82,83
102,3°% 81,38°, 94,38° tir d6 cho phép
ching t6i khang dinh phan tir Pd-
EtPTSC ¢6 ciu triic vudng phing bién
dang. Cac lién két C-N, C-S trong
vong chelat c6 do dai nam giita d6 dai
cua lién két don C-N, C-S va lién két
d6i C=N, C=S cho thiy cd sy giai toa



electron m trong vong pyren. Cac
nguyén tir trong vong pyren dong
phing gidng nhu cua phbi tir ban dau
con vong chelat 5 canh ¢6 dang gap bi
thu, goc nhi dién tao boi 2 vong
chelat la 9,32°.

Vi ¢0 h¢ lién hop © mé rong cua vong
pyren cho nén mot mat gitra cac phan
tr phac chat ¢ trang thai ran hinh
thanh tuong tac m-m li€n phan tir voi
d6 xen phu khoang 30% va hai phan
tir phire chat c6 thé tién dén gan nhau
& khoang cach 3,391 (A) Hinh 5b.
Mat khac 2 vong pyren trong cung 1
phan tir phirc chit xay ra tuong tac m-
7 ndi phan tir rit manh véi do xen pha
khoang trén 95% & khoang céch
2,541(A). Vi c6 twong tic m-m noi
phan tir nén phan tir phirc chit c6 cau
trdc cis khac han voi ciu trac trans
cua phuc chat Ni-EtPTSC.

4. KET LUAN

Phirc chat Pd-EtPTSC va phdi ta H-
EtPTSC la hai chat méi da dugc tong
hop thanh cdng. Cac két qua cho thiy
phdi tir phéi tri dang hai cang, phuc
chat don nhan. Bang phwong phép
nhidu xa tia X don tinh thé di xac
dinh duogc cau tric vudng phang cua
phiic chit ciing nhu twong tic m-m
gitra c&c vong pyren trong cung mot
phan tir hay gitta cac phan tir phuc
chat véi nhau.
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