
TONG HOP VA NGHIEN CLfU CAU TAG M O T SO HOP 
CHAT FOMAZAN CHLfA D\ VONG FURAN, THIOPHEN 
VA PIROL 

Tran Thi T h a n h V a n , N g u y e n 
D i n h T r i e u 
Khoa Hoa] TrUdng DHKHTN, 
DHQGHN 

Cac hdp chat fomazan la cae chat mau hiiu cd dUde sil dung lam 

thuoc nhuom cac loai sdi vai va sdi tong hdp, dong thdi la mot thuo'e 

thii phan tieh dung tach chiet va xac dinh nhieu ion kim loai [1-4]. 

Trong cac cong trinh trU6e day chung toi da eong bo'phUdng phap tong 

hdp va kha nang tao pbiic ciia mot so"fomazan [5,6,7]. 

Trong eong trinh nay chung toi da tong hdp mot so' d^n xuat mdi 

ciia fomazan cbtfa di vong furan, thiophen va pirol. Qua trinh tong hdp 

dUde thUc hien theo sd do sau day; 

Hel—CH=0 + H2N~NH—<f J^ >- Het—CH=N-NH—<( ^ 

Hidrazon 

• ^ N . a //-NH-^gr Y 

H e t - C H = N - N H ^ ^ - ^ . Het-C 

X 

Y 
Fomazan 

Het: 2-fufuryl, 2-thienyl, 2-pirolyl 
X: -NO2, -CI, -COOH 
Y: -H, -Br 
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Fomazan dUdc dieu che qua phan ling eua hidrazon v6i muoi 
diazoni du:6i dieu kien nhiet do 5-lO^C, trong dung moi etanol 96% 
hay dimetylfomamit (DMF). San pham eua phan ling c6 mau do den 
do tim, dUdc tinh che qua sic ki cot vdi be dung moi benzen : butanol 
theo ti le thich hdp. Sau khi lam bay hdi dung moi va ket tinh lai thu 
dUde cac tinh the hinh kim mau do den tim do. Do tinh khiet eua san 
pham dUde kiem tra bang s ic ki ban mong silicagel va be dung moi 
benzen: butanol theo ti le thich hdp. Hieu suat eua phan ufng dat tijf 
50-85%. Ket qua dUde ghi b bang 1. 

Cau tao eua cac fomazan dUde xac dinh bang cac phifdng phap pho 
hong ngoai, tii ngoai, pho eong huSng t\i hat nban va pho khoi lUdng. 

Bang 1. Ket qua tong hofp cac fomazan 

N - N -
Ar^-C 

:N 
N - N H 

X 

Ki hieu T Mau sac Hieu suat (%)!£)-„, (.hay(t>C) 

TT 
Ar 

2-pirolyl WJ' W Den tim ^ 160-162 

^ TT 2-piroly T^TND^ fEF Do nSu 118-121 

Vang nau W TJ 2-pirolyl TTT T^ 119-120 

115-117 P T 2-pirolyl p-COOW w Mu" 

Nau den 

Nau den 

IE 

30" 185-187 

203-205 

T?" 2-furanyl P-COOH p-Et 

• ^ TE 2-furanyl p-tOOW TT 

Xanh den "ST 226-227 FT 2-thienyl p-COOW 

P-NO2 

TT 

TT 164-166 P ^ 2-thienyl Nau do 

Pho bong ngoai cho t^n so' dac trUng eua NH ci 3260-3460 cm' \ 
V^_^ b 1584-1605 cm-\ N-N b 1200-1280 cm-\ nhom NO2 d 1530 va 
1330, nhom -COOH c6 OH b 3000 cm'^ (chan rong) va 1680 cm"^ (xem 
bang 2). Pho tti ngoai eua cac fomazan cho hap thu dac trifng X^^^ b 
vung 480-520 nm, chuyen dich t\i 60-120nm ve phia song dai so vdi gia 
tri ^ „ _ eua cac hidrazon tUdng ting (bang 3). 
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Bang 2. Pho hong ngoai eua cac fomazan 

Ki hieu 

^'l 

F2 

F3 
F4 
F5 
P6 
VI 
V^ 

VN-H 

3432 

3437 

344^ 
3430 
— 
— 

326J^ 

~ 

Vc=N 
{cm"l) 

15Ĵ 4 

1588 

1585 
1600 
1605 
1600 
1601 
1605 

(cm-1) 
1003 

1033 

1005 
1004 
1016 
1008 
1005 
1040 

(cm"l) 

1280 

1249 

1252 
2001 
1252 
1227 
1232 
1263 

Vc-N 
(cm-1) 

117^ 

1169 

1171 
1136 
1198 
1168 
1162 
1198 

'^N02 

(cm"l) 

1510 
1332 
1529 
1348 

1520 
1338 

Bang 3. Pho tuf ngoai eua fomazan 

N==N-
Ar'-C 

<^ N - N H 

Ki hieu 

M 

F2 

F3 

F4 

F5 

F6 

F7 

FS 

Ar^ 
2-piroiyl 

2-pirolyl 

2-piroiyl 

2-pirolyl 

2-turanyl 

2-turanyl 

2-thienyl 

2-thienyl 

X 

P-NO2 

m-N02 

P-C\ 

P-COOH 

P-COOH 

p-COOH 

P-COOH 

P-NO2 

Y 

p-Br 

p-Br 

p-Br 

p-Br 

p-Br 

H 

H 

H 

^max ("f") 
478 

500 

475 

480 

520 

4^0 

5l8 

515 

^max 
25 367 

20 242 

37 286 

22 580 

14 250 

18 234 

16 230 

2O18O 

Pho eong hUcfng tu! hat nban ^H-NMR eua mot so'fomazan da dUdc 
ghi trong dung moi dimetylsunfoxit (DMSO), cho do chuyen dich boa 
hoe dac trUng eua vong thctm 5 = 7-8 ppm va 8^^ «11,5-12,2 ppm, 
^cooH ^ •'- '̂̂  PPiTi (xem bang 4). 
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Bang 4. Pho ^H-NMR eua fomazan 

n 
1 / ^ ~ > \ 4 

a 2 " \ 
b N = N 

6 ^ 

Fomazan 

Fl 

F2 

F3 

F7 

h8 

Do chuyen dich hoa hoc (ppm) 

H2-fi 

7,13 

7,17 

7,1 

H -̂̂  

lA 
A4l 

7,38 

7,63 

7,67 

H2\6-

7,88 

7,S6 

7,91 

8,2 

H-V,-v 

8,35 

7,7S 

8,15 

8,273 

{^l'.2\3',4\6' 

7,35-5,8 

H^ 

12,4 

12,1 

12,2 

12,1 

Hb 

10,9 

10,7 

HP 

7,3 
7,58 

6,95 

7,59 

7,69 

H^ ' 

7,7 
7,71 

7,8 

7,85 

7,88 

H P ' 

6,84 

7,48 

6,7 

7,15 

7,17 

Pho khoi lUOng la phUOng phap rat dac trung de xae dinh cau tao 
ciia fomazan, pho khoi deu cho ion phan t\i M'*" tu: yeu den trung binh 
va cac gia tri m/e dac trUng cho s\i pha v5 phan tii (xem bang 5). 

Bang 5. Pho khoi li^dng eua fomazan 

KI' hieu 

Fl 

F3 

F5 

F6 

F7 

F8 

cwv 
Ci7Hi302N6Br 

Ci7Hi3N5BrCl 

Ci8Hi303N4Br 

C18H14O3N4 

C18H14O2N4S 

C17H13O2N5S 

khoi luang P r 

412/414 

401/402/403/404/ 
405 

412/414 

334 

350 

351 

m/e(l%) 
412(30); 414(27,2); 256(9.0); 23^(8,0); 
196(9,2); 183(21,6); 171(43,2): 
155(29,7); 129(28,3); 111(21,4); 
91(38,9); 83(56,0); 55(100) 
401(42,4); 402(10,35); 403(6l,6); 
275(5,3): 231(13,8); 171(33); 155(36.4); 
126(47,9); 111(100); 91(69,1) 
414(10,1); 412(9,7); 384(7,7); 229(15,5); 
185(31,8); 172(65,2); 155(21,6); 
136(100); 108(57,8): 91(55,7) 

334(6,4); 257(7,0); 185(16,9); l7l(6,9); 
136(21,8); 108 (17,2); 97(25); 83(100) 

350(24,5); 245(l4,7); 20l(54.7); 
136(66,2); 108(56,4); 92(100); 65(80,5) 

351(15,3); 246(25,3); 200(73.5); 
149(36,7); 129(24,3); 111(22,8); 
97(33,0); 92(94,8); 69(76,3); 57(100) 
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Vi du tijf phan tii l-(4-bromphenyl)-3-(2-pirolyl)-5-(4-nitrophenyl) 
fomazan (Fl) cho ion phan tii M"̂  412/414 va cac ion manh dac trUng 
m/e 256, 185/183, 171/169, 122 ... phu hdp vdi eO che pha v6 phan tii 
dxidi day: 

M-= 412/414 

mil ^ 256 

1 
1 

— Br 

-NO2 
N ^ 
H N - N H -

M-

\ 

m/z =171/169 

-NO2 
• 

N = N H ^ / ^^ 

m/z=l 85/183 

= 412/414 

\ 

m/2 =157/155 

m/z=122 

TiJf phan tii l-phenyl-3-(2-thienyl)-5-(4-cacboxylphenyl) fomazan 
(F7) cho ion phan tii M+ 350 va cac ion manh m/e 322, 245, 201, 136, 
208, 92... tUdng ting vcfi cO che pha v5 phan tii du6i day: 

& c r < 
N-NH 

N=N 

M-= 350 

Q; 
-CCX)H 

- - & / 
S' S 

- • ^ 

N-NH-
M'=:i50 

COOH 

1 I ' 

axjH 
0-. r -̂ x-

/<D 
N-NH- CXX>H 

m/z 322 

1 
mil 201 

/ \ 

m/z 322 

1 

1 
m/z 77 

COOH 

m// 245 

NH 

m// 108 m/z 92 

HN=«; >^aX)H 

m/z 136 
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THirC NGHlfeM 

Diem chay ciia cac san pham dUde do b^ng phudng phap mao quan. 

Pho hong ngoai duoc do tren may AVATAK 760-FTIR eua hang 
NICOLET. 

Pho tii ngoai do tren may UVCP39 hang SHIMAZU. 

Pho kho'i lifdng do b nang lUdng 70eV tren may HP.4989B. 

Pho ^H-NMR dUdc do tren may 500Hz. 

Cae hidrazon dUde tong hdp theo cac tai lieu da biet, c6 diem ehay 
va pho hong ngoai, tii ngoai phu hdp [8]. 

Phvfdng p h a p d i e u c h e f o m a z a n 

Nho tii tii 10" moi hidrazon trong 5ml etanol vao dung dich muoi 
diazoni eua cac amin thdm chiia cac nhom the kbac nbau, chinh pH ve 
7,5-8,5. Hon hdp phan ting dUdc khuay, giii pH d 7,5-8,5 va nhiet do 5-
10 C trong 2 gid roi d nhiet do phong trong 2 gid niia. Sau phan tog, 
thu san pham tho, riia bang n\i6c (10ml) roi bang etanol 4-5ml. San 
pham difde ket tinh lai nhieu Mn trong etanol hoae benzen, chay sac 
ki cot de thu san pham tinh khiet vcli chat hap phu silicagen, dung moi 
riia giai la he benzen : butanol ti le 6:1. Do tinh khiet eua san pham 
diide kiem tra bang s^c ki 16p mong, dUdc do diem chay, xac dinh cau 
true bang pho hong ngoai, t\i ngoai va pho kho'i lUdng va pho cong 
hUdng tu! hat nban 

Cac fomazan chiia nhom -COOH dUdc tach d pH 5,5-6,5. 
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SUMMARY 

Synthesis and study on the structure of some formazanes contai
ning furane, thiophene and pyrrole 

Some derivatives of formazanes cotaining furane, thiophene and 
pyrrole were synthesised by the condensation of hydrazones with aryl-
diazonium salts at 0-5 C. 

Hcl—CH = 0 * H.N-NH—(f J ^ *• Hci—CH=N-NH—/ J ^ 

Hidrazon 

Hci—CH = N - N H — ( , w ) —^=L ^ H c l — C ^_—' 

Het: 2-fufuryl, 2-thienyl, 2-pyTrolyl Fomazan 
X: -N02, -CI, -COOH 
Y: -H, -Br 

The products were seperated and purified by eolum chromatogra
phy and recrystahsation in etanol. They are red or violet-red crystals. 
Its structure were identified by IR-, UV-, ^H-NMR and mass spectros
copy. 

The visible and ultraviolet spectra of formazanes show a band at 
480-520nm. This shifted to higher wave lengths about 60-120 nm com
pared to corresponding hydrazone. This high intensity band in the 
visible region is the characteristic offormazanes. The ultraviolet spec
tra of some formazanes have been shown in table 3. 
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