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Tém tit: Phan ung cua dung dich mudi Zn(Il) khi c6 mat amoniac v&i cic dung dich
N(4)-allylthiosemicacbazon 2-axetylpyridin (HL') va N(4)-metylthiosemicacbazon 2-axetylpyridin
(HLZ) trong etanol néng cho hai phuc chét tuong g c6 cdng thuc la Zn(Ll)z, Zn(Lz)z. Cau tao
clia céc thiosemicacbazon va phirc chat cua chiing da dugc nghién ctru bang cic phuong phap phd
IR, 'H, PC-NMR va MS, riéng phtrc chit Zn(L?), con dugc xdc dinh cau tric bang phuong phap
nhiéu xa X-ray don tinh thé. Cédc két qua thu dwoc di chi ra ring & trang thdi ty do, cic
thiosemicacbazon ton tai & dang thion nhung khi tao phirc, ching déu ton tai & dang thiol va 1a cic
phdi tir ba cang, lién két voi 10n Zn(II) qua céac nguyen tr S, NV va N- pyridin. Két qua thtr hoat
tinh sinh hoc cua ph01 tr HL! va phuc chat Zn(L )> trén 04 dong khuan bao gém ca Gram(+),
Gram(-) va 04 dong nidm bao gdm ca nim mébc, nim men cho thiy HL' ¢6 hoat tinh véi mot sé

dong khuén thir nghiém.

Tir  khéa:  Phbéi o,

2-axetylpyridin

N(4)-allylthiosemicacbazon,

2-axetylpyridin

N(4)-metylthiosemicacbazon, phirc chit kim loai va hoat tinh sinh hoc.

1. Téng quan

Cic nghién ctru gan diy cho thiy 2-
axetypyridin thiosemicacbazon va cac phtc
cht cua ching véi kim loai chuyén tiép thé
hién hoat tinh sinh hoc manh m& nhu hoat tinh
chéng sét rét, khang nim, khang khuan [1, 3,
4]..., dac biét 1a hoat tinh trc ché té bao ung thu
[2]... dugc ing dung trong nganh y, duge. Tiép
nbi cdc cong trinh nghién ctru d6, trong bai béo
nay chiing toi trinh bay nghién ctru vé ciu tao,
hoat tinh sinh hoc cua HL', HL? va céc phuc
chat ctia ching v&i Zn(II).

* Téc gia lién hé. DT.: 84-983106317
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2. Thue nghiém
2.1. Héa chdt va thiét bi

Céc héa chit chinh dugc sir dung trong
cong trinh nghién ciru nay déu 12 tinh khiét
gém: N(4)-allylthiosemicacbazit, N(4)-
metylthiosemicacbazit, 2-axetylpyridin, etanol,
ZnC12.6H20.

Phd IR cua chat dugc ghi trén mdy quang
phd FTIR Affinity - 1S. Phé 'H, "C-NMR cua
céc phtrc chat dugc ghi trén may Brucker-500
MHz. Phd nhiéu xa tia X don tinh thé dugc ghi
trén mdy Bruker D8 Quest tai Khoa Hoda hoc,
Truong PHKHTN, PHQGHN.
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Phd MS duogc ghi trén may LC-MSD-Trap-
SL tai Vién Hoa hoc, Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam. Hoat tinh sinh hoc ctia céac
hop chat duoc thir tai Vién Héa hoc cdc hop chat
thién nhién, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam.

2.2, Tong hop phoi tr HL', HL? va cdc phire
chat Zn(L'),, Zn(L?),

Cac phéi tr duoc téng hop tor N(4)-
allylthiosemicacbazit hay N(4)-
metylthiosemicacbazit va 2-axetylpyridin
theo ty 1¢ mol 1:1 trong dung moéi etanol - nudce
voi ty 16 1:1 vé thé tich, moi truong pH tur 1 - 2.
Céc phirc chat duoc tong hop theo ty 1& mol 1a
2:1 trong dung méi etanol - nuéc tir HL' hay
HL? va ZnCl, da diéu chinh mdi trudng bing
NHj; cho t6i khi tao hoan toan thanh phic kém
amoniacat. Céc phan tmg dugc tién hanh trén
méy khudy tir & nhiét d6 phong. Két tua duoc
loc trén phéu loc ddy thuy tinh x6p, rira bing
nuée, hon hop etanol - nude theo ty 1¢ vé thé
tich 1a 1:1, cudi cling bang etanol. San pham
duogc 1am kho trong binh hiit 4m dén khéi lwong
khong ddi, thu duoc cic thiosemicacbazon va
cac phirc chit tuong Ung lan luot 1a HL' (mau
tring nga, hi¢u suét dat 67%) HL’ (mau tring,
hleu suét dat 81%), Zn(L )2 (mau trang, hleu
sudt dat 54%) va Zn(L )2 (mau trang, hi¢u sudt
dat 79%) Phirc chét Zn(L%), duoc két tinh lai
trong hon hop dung méi etanol va CHCl; véi ty
1¢ thé tich 1a 1:1 dé thu duogc cdc don tinh thé

ding trong viéc xéc dinh céu tric bang phuong
phép nhicu xa tia X don tinh the.

3. Két qua va thao luan

3.1. Két qua nghién ciru phé khoi lwong ciia cdc
phirc chat

Trén phd khdi luong ciia 2 phirc chat déu
xuét hién pic ¢6 cuong do 16n véi m/z 1a 530 va
479 ung ding bang khdi lugng mol phén tir cia
céc phirc chat cong thém 1 don vi. Day 1a bang
chimg cho thiy cdc phirc chit déu ton tai &
trang thdi don nhdn trong diéu kién ghi phd va
¢6 cong thirc phan tu lan Iuot 1a CyHy6NgS,Zn
va ClgszNgszzl’l.

3.2. Két qud phan tich phé hdp thu hong ngoai
cuia cdc phire chat

Mot s6 dai dao dong dic trung trén phd IR clia
céc phdi tir va phirc chit duoc dua & bang 1.

Trén phd hap thy hong ngoai ciia cic phdi
tir va phirc chat déu thay su thay doi cua dai dao
d6ng héa tri dic trung cho nhém NH & viing s6
séng trén 3200 cm™ 1a bang chimg cho sy thiol
héa. Sy thay ddi vé sb séng cua dai dic trung
cho dao dong héa tri cho cic nhém CS, CN',
CNN, NN va dao dong bién dang ciia vong
pyridin (Bang l) cho thdy Zn(Il) lién két véi
ph01 tir qua S, N', Nopyrydin-

Bang 1. Mot s6 dai hp thy dic trung trong phd IR cua cdc phdi tir va phtic chat

Dai hap thy (cm™)

Hop chat v(NH) v(CND) V(NN)  V(CNN) v(C=S) 8 (py)
HL' 3362, 3289, 3225 1579 1045 1464 831 604
Zn(L'), 3210, 3007 1516 1040 1443 818 610
HL? 3291, 3290, 3044 1579 1072 1499 833 621
Zn(L2), 3346 1506 1058 1464 820 630

3.3. Két qua phan tich phé c¢éng hieong tir hat
nhan 'H, °C

Phd 'H, *C - NMR cta HL? duoc dua ra
trén hinh 1.

Trén phd “C-NMR ciia hai phdi tir thdy
Xuét hién tin hiéu cong hudng ctia C nhém
C=N" ¢ 148,76; 148,37ppm cho thiy phan ting
ngung tu da tao thanh. Céc tin hiéu cOng hudng
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& 10,36 va 10,33 ppm lan luot xut hién trén
phd 'H - NMR cuia HL', HL’ cho thiy phdi tir
tu do ton tai & dang thion. Khi chuyén vao phirc
chat, tin hi¢u cong hudng nay khong thdy xut
hién do da bi thiol héa. Céc tin hi€u cdng hudng
clia cic proton va cacbon khdc xuat hién day di
trén ph6é 'H, "C-NMR ciia cdc phdi tir. Tin hiéu
proton thay doi khong déng ké khi chuyén tir phdi
tir ty do vao phirc chat va duoc liét ké day da nhu
sau: HL": HN® 10,36(s,1), HN® 8,59(d,1,4,0Hz),
Hppigin:  8,40(d,1,8,5Hz),  8,82(t,1,5,5;5,5Hz);
8,58(m,1); 7,39(m,1), 7,83(m,1); CH; 2,51(s,3),
Hay:4,27(m,2)), 5,94(m,1), 5,12(m,2); CS,178,69,
CN 148,7, Cpyriain: 155,125 121,30; 148,96; 124,45;
136,86, CH; 12,66; Cuyi: 46,44; 135,35; 116,05.

o
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HL*: HN®@ 10,32(s, 1), HN®
8,64(d,1,3,5Hz), H,yiain:8,41(d, 1,8,0Hz),
8,58(m,1), 7,39(m,1), 7,82(m,1), CH; 2,51(s,3);
3,06(d,3,4,5Hz); CS 179,14; CN 148,37; Cpyridin:

155,17; 121,25; 148,94; 124,39; 136,83;
CH;12,56; 31,63.

Zn(LY:  HN®  7,77(m2);  Hpyigin:
7,77(m,2), 7,88(t,1,8,0;7,5Hz),

7,29(,2,8,5;5,5Hz), Hyyi:4,05(m,2), 5,94 (br, 1),
5,16(m,1), 5,06(m,1).

Zn(L*),: HN®  7,10(br, 1); Hpyigin 7,77(s,2);
7,88(t, 1,7,0:7,5Hz); 7,77 (s, 2); 7,28(s,1), CHs,
2,51 (s,3); 2,90(d,3,3,0Hz).
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Ttr sy phén tich trén c6 thé dua ra cong thirc
cau tao phurc chat hinh trén.

3.3. Két qua phan tich cdu triic phirc chat
Zn(LZ);) bang phwong phdp nhiéu xa tia X don
tinh thé

Céu triic phirc chat tong hop dugc s& dugc
lam séng to hon qua phuong phap nhiéu xa tia
X don tinh thé. CAu tric Zn(L%), va cdch danh
dau nhu hinh 2. Qua céc dir kién thu duoc tir
phuong phap nhidu xa tia X don tinh thé (Bang
2) c6 thé thdy phirc Zn(L?), 12 phic don nhén,
ton tai véi kiéu mang khong gian don gian.
Phéi tir déu ton tai dudi dang thiol trong phirc
chat va déng vai tro 1a phdi tir 3 cang véi bd
nguyén tir cho 12 S, N va Ny igin-
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Bang 2. Dt kién \{é cu triic
tinh thé phuc chat Zn(L?),

Cél’lg thﬁ’C phﬁn tr ClgszNgSZZH
HEé tinh t,hé Tam ta
Nhém doi xung khong gian P,

S6 phén tir trong 1 6 mang co s& 8

Thong s6 mang a=16,0463A
b=16,0881A
c=16,3642A
o =178,967°
S =85,301°

y =89,537°
R, = 0,0492
wR, = 0,1145

Do sai léch

Su thiol héa di xay ra khi chuyén tir phoi tir
tu do vao phuc chat. Lién két C—C trong vong
chelat ngin hon lién két C-C (1,54A) thong
thuong va dai hon lién két C=C (1,33A). Tuong

tu lién két C-N; N-N, C-S déu nam giita lién
két don C-N (1,46A), N-N (1,45 A), C-S
(1,82A) va lién két doi C=N (1,21 A), N=N
(1,23 A), C=S (1,61A) [5]. Két qua thu dugc tir
viéc phén tich nhidu xa X - ray ciing cho thy
céc gbéc xuat phat tir ion kim loai trung tam la
Zn nhu: géc S(12)-Zn(1)-S(11) (102,39 ;
N(12)-Zn(1)-S(12) (112,46°)... déu khac 180°
va cac do dai lién két qua Zn nhu: N(11)-Zn(1)
(2,169A); S(11)-Zn(1) (2,4580A); Zn(1)-N(12)
(2,162A); Zn(1)-N(15) (2,260A); Zn(1)-N(16)
(2,125A); Zn(1)-S(12) (2,4808A) déu khong
bang nhau (Bang 3, 4). Cac dit kién nay gitp
khé“ing dinh phuc chét Zn(L%), tdn tai dudi dang
bét dién léch.

Bang 3. D¢ dai lién két trong Zn(L?),

Lién két Do dai lién két (A)  Lién két Do dai lien két (A)
Zn(1)-S(11)  2,4580(11) Zn(3)-NG31) 2,252(4)
Zn(1)-S(12)  2,4808(11) Zn(3)-N(32)  2,155(4)
Zn(1)-N(16)  2,125(4) Zn(3)-N(36)  2,176(3)
Zn(1)-N(15)  2,260(3) Zn(3)-N(35)  2,205(4)
Zn(1)-N(12)  2,162(4) Zn(4) - S(42)  2,4373(11)
Zn(1)-N(11)  2,169(3) Zn(4) - S@1)  2,4761(12)
S(11) - C(8) 1,733(4) Zn(4) -N@41)  2,241(4)
N(13) - C(8) 1,330(5) Zn(4) - N@46)  2,179(3)
N(12)-N(13)  1,373(5) Zn(4) - N(45)  2,195(4)
N(12) - C(6) 1,291(5) Zn(4) -N@42)  2,156(4)
N(11) - C(5) 1,349(5) S(21)-C(26)  1,726(4)
N(14) - C(8) 1,355(5) N(22)-C(24)  1,295(5)
N(14) - C(9) 1,446(6) N(22)-N@23) 1,371(5)
Zn(2)-S21)  2,4756(12) C(24)-C(25)  1,491(6)
Zn(2)-S(22)  2,4701(12) S(31)-Cd4)  1,737(4)
Zn(2)-N(22)  2,146(3) N(32)-C@42) 1,2976(6)
Zn(2)-N@25)  2,257(4) N(32)-N@33) 1,367(5)
Zn(2)-N(26)  2,124(4) S41)-C(62)  1,733(4)
Zn(2)-NQ21)  2,175(4) N@1) -C(59)  1,358(5)
Zn(3)-S31)  2,4769(12) N(@47) - N@46)  1,376(5)
Zn(3)-S(32)  2,4494(11) N@45)-C(64)  1,339(5)

Két qua thu dwgc khi phan tich ciu tric ciia
phirc chit bang phuong phdp X-ray dd khéng
dinh cic két luan da dua ra tir két qua nghién
ctru phitc chat bang cdc phuong phap vat 1y

khéc nhau. Phurc chit duoc hinh thanh nho lién
két phoi tri ctia Zn(Il) véi cdc nguyén tir cho S,
N va N,yrigin ctia cdc phoi tir twong tng.
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Bang 4. Géc lién két trong Zn(L?), N(11)-Zn(1)-N(16) 109,46(13)

Lién két Goéc lién N(11)-Zn(1)-N(16) 109,46(13)

két (°) N(11)-Zn(1)-N(15) 86,37(13)
S(12)-Zn(1)-S(11) 102,39(4) N(11)-Zn(1)-N(12) 74,66(13)
N(16)-Zn(1)-S(11) 95,48(10) N(11)-Zn(1)-N(15) 86,37(13)
N(16)-Zn(1)-S(12) 79,30(10) N(25)-Zn(2)-S(22) 150,02(9)
N(15)-Zn(1)-S(11) 91,48(9) N(26)-Zn(2)-N(22) 168,36(13)
N(15)-Zn(1)-S(12) 150,59(9) N(21)-Zn(2)-S(21) 153,42(10)
N(15)-Zn(1)-N(16) 73,60(13) N(32)-Zn(3)-N(36) 165,37(13)
N(12)-Zn(1)-S(11) 78,92(9) N(35)-Zn(3)-S(32) 152,38(10)
N(12)-Zn(1)-S(12) 112,46(10) N(31)-Zn(3)-S(31) 150,71(10)
N(12)-Zn(1)-N(16) 167,73(13) N(41)-Zn(4)-S(41) 150,64(9)
N(12)-Zn(1)-N(15) 95,48(13) N(45)-Zn(4)-S(42) 152,38(10)
N(11)-Zn(1)-S(11) 153,15(10) N(42)-Zn(4)-N(46) 167,57(13)
N(11)-Zn(1)-S(12) 92,13(9)

0 o]
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Hinh 2. Céu tric cua phuc chat Zn(L?)y

3.5. Két qua nghién citu hoat tinh khdng vi sinh S.aureus, 02 dong vi khuafm Gram (-): E.coli,
vdt cua phoi tur HL' va phute chat Zn(LI )2 P.aeruginosa va 02 dbng nam moc: A. niger, F.
) oxysporum, 02 dong nam men: S. cerevisiae,

kiém dinh doi voi 02 mau, gom: HL' vaZn(L),  khong biéu hién hoat tinh khing VSVKD tai
trén 02 dong vi khuan Gram (+4): B.subtillis, ndng do thir nghiém (50 pg/ml) nhung mau HL'
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khang dugc 01 vi khuédn Gram (-): E.coli va 01
vi khuan Gram (+): S.aureus véi gid tri MIC la
50 ug/ml. Hy vong két qua nay ciing c6 thé
doéng gép mot it dit licu cho viéc nghién cuu
hoat tinh sinh hoc cua cic hop chét trén co s6
thiosemicacbazon.

4. Két luan

Nhu vay, trong bai bdo nay ching t6i da
téng hop 02 phdi tir N(4)-allylthiosemicacbazon
2 - axetylpyridin (HLY), N(4)-
metylthiosemicacbazon 2 - axetylpyridin (HL?)
va 02 phirc chat cua chiing v6i Zn(IT) c6 cong
thie 1a Zn(L"),, Zn(L?),. Két qua nghién ctru
bang cdc phuong phdp vét 1y khic nhau cho
thdy cdc phdi tir tu do ton tai & dang thion va bj
thiol héa khi tao phirc; cac phirc chat déu c6 cau
tao bét dién, lién két gitra Zn(Il) voi cdc phdi tir
duge thuc hién qua cdc nguyén tir NV, S va N
trong vong pyridin.
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Zn(IT) Complexes of 2 - Acetylpyridine
(N(4)- Allylthiosemicarbazone and 2 - Acetylpyridine
N(4)-Methylthiosemicarbazone: Synthesis, Structures
and Invitro Antimicrobial Studies
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Abstract: The reactions of solution Zn(Il) in the presence of ammonia with solutions of 2-
acetylpyridine N(4)-allylthiosemicarbazone (HL1) and 2-acetylpyridine N(4)-
methylthiosemicarbazone (HL2) in hot etanol form two complexes Zn(L.1),, Zn(L2),. The structures
of these thiosemicarbazones and their complexes were investigated by the means of IR, 'H, °C -
NMR and MS methods, the complex Zn(L2), was also studied by single crystal X-ray diffraction. The
results showed that the free thiosemicarbazones are in the form of thion but in the complexes, the
ligands exist in the form of thiol and they are tridentate ligands, bonding with Zn(II) through N(1), S
and N-pyridine atoms. Test results of antimicrobiological activity of HL1 ligand and Zn(L1), complex
on 04 bacteria of both Gram (+), Gram (-) and 04 fungal strains of both mildew, yeasts show that HL.1
have germicidal ability to some tested bacteria.

Keywords: Ligand, 2 - acetylpyridine N(4) - allylthiosemicarbazone, 2 - acetylpyridine
N(4) - methyl thiosemicarbazone, metal complex and antimicrobiological.



