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Cac hgp chat fomazan 14 cac chat mau hiiu cd duge st dung lam
thuéc nhudm cac loai sdi vai va sgi tong hop, déng thoi 12 mét thude
thi phan tich dung tach chiét va xac dinh nhiéu ion kim loai [1-4].
Trong cac ¢bng trinh trudc day ching tdi da cdng b6 phuong phap tong
hop va kha ning tao phic cia mot s6 fomazan [5,6,7].

Trong cong trinh nay ching téi da téng hgp mot sé dAn xuit méi

ctia fomazan chia di vong furan, thiophen va pirol. Qua trinh tdng hgp
duge thuc hién theo sd d6 sau day:
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Fomazan dugc diéu ché qua phan tng cta hidrazon véi mudi
diazoni duéi diéu kién nhiét dé 5-10°C, trong dung moi etanol 96%
hay dimetylfomamit (DMF). San pham ctia phan ng ¢6 mau dd dén
do tim, dude tinh ché& qua sic ki cbt véi hé dung méi benzen : butanol
theo ti 1& thich hdp Sau khi lam bay hoi dung méi va két tinh lai thu
dudc cac tinh thé hinh kim mau do dén tim dd. Po tinh khiét cia san
phim dugc kiém tra bing sic ki ban mong s1hcagel va hé dung méi
benzen: butanol theo ti 1& thich hgp. Hidu sudt cia phan tng dat tir
50-85%. K&t qua dudc ghi & bang 1.

C4u tao caa cac fomazan duge xac dinh bang cac phuong phap phd
héng ngoai, ti ngoai, phé cong hudng tir hat nhan va phé khéi luong.

Bdng 1. Két qua tong hgp cac fomazan
Y
G
Ar—C
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Kihieu]| A3 X Y[ Mau sac [Hieu suat (%)[piém chay (°C)
FI [ 2-pirolyl | p-NO5 [ p-Br | Den tim 85 160-162
F2 | 2-prroly | Im-NO5 [ p-Br | Do nau 83 I18-121
T ZpmolyT | pCT | 7-Br [Vingmau| 80 TT9-T20
F4 T 2-pirolyl [p-COOH| p-Br Nau 76 115-117
F5 | 2-furanyl [p-COOH| p-Br | Nau den 50 185-187
F6 | 2-furanyl [p-COOH|[ H | Nau den 45 203-205
F7 | 2-thienyl [p-COOH| H [ Xanh den 85 226-227
F§ [ 2-thienyl | p-NO, | H | Naudo 85 164-166

Pho héng ngoai cho tan sd déc trung cua NH & 3260-3460 cm™!
& 1584-1605 cm!, N-N & 1200- 1280 em’}, nhém NO, & 1530 va
1330 nhom -COOH c6 OH 8 3000 cm™* (chan rong) va 1680 cm™! (xem
bang 2). Phé ti ngoai cia cac fomazan cho h%\ap thu dac trung 7\ max O
vang 480-520 nm, chuyén dich tit 60-120nm vé phia séng dai so véi gia
tri A__ ctia cac hidrazon tuong Gng (bang 3).
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Bang 2. Phé héng ngoai ctua cac fomazan

Kt hiéu VN Vean VN=N VNN Ven Vioz
(cm'l) (cm'l) (cm'l) (cm'l) (cm'l) (cm'l)
FI 3432 1584 1003 1280 1179 1510
1332
T 3T I388 | 1033 | 1249 IT69 | 1529
1348
F3 3449 1585 1005 1252 1171
F4 3430 1600 1004 2001 1136
FS5 — 1605 1016 1252 1198
k6 — 1600 1008 1227 1168
F7 3268 1601 1005 1232 1162
F8 — 1605 1040 1263 1198 1520
1338

Bdng 3. Phé ti ngoai ciia fomazan

Ki hiéu Ard X Y lmax (nm) | €pax
F1 2-prrolyl p-NOy p-Br 478 25 367
EZ 2-pirolyl m-NO, p-Br 500 20242
F3 2-pirolyl p-Cl p-Br 475 37286
F4 2-pirolyl | p-COOH p-Br 480 22 580
F5 2-furanyl | p-COOH p-Br 520 147250
F6 2-turanyl [ p-COOH H 490 18234
F7 2-thienyl [ p-COOH H 518 16 230
F8 2-thienyl p-NO, H 315 20 180

Phé cong hudng tir hat nhan "H-NMR ctia mét s6 fomazan da duge
ghi trong dung méi dimetylsunfoxit (DMSO), cho d6 chuyén dich héa
hoc dic trung cha vong thom O = 7-8 ppm va Oy ~11,5-12,2 ppm,
Ocoon 0 12,5 ppm (xem bang 4).
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Bdng 4. Phé '"H-NMR ciia fomazan

. I 4
TR N—Nﬁ@x
| o7 ‘
a' tzTa TN ) 3
b N=N 1' 4'
O
6 5
— Do chuyen dich héa hoc (ppm) ’ .
H26 |H3 s [H2 ofgy. s | grosdses | g2 | gP | wf [ [P
F1 7,13 °7,4 [T.88]8,35 12,41109] 73 1771638
F2 117741 7,35-5.8 738 7,71 7.4
F3 1,1 17,387,561 7,75 12,1110,71 695 [ T8 | 6,7
F7 7,63 19118,15 122 1,59 [7,85[ 7,15
| 3 1,67 8,2 [8,273 12,1 7,69 [7.88[7.17

Phé khéi lugng la phuong phép rit dic trung dé xac dinh ciu tao
cla fomazan, phd khéi déu cho ion phéan tit M' tit yéu dén trung binh
va cac gia tri m/e dic trung cho sy pha v3 phan tl (xem bang 5).

Bdng 5. Phé khéi lugng cua fomazan

Ki hiéu CTPT Khoi luong PT m/e(1%)
AT2030), ATA2T2). 236000 23930):
C1~H;20-~N<B 412/414 196(9.2); 183(21,6); 171(43,2).
FL [C17H1302N6Br / 155(20.7);  129(28,3);  111(21.4);
91(38,9); 83(56,0); 55(100)
A0T(32.4),  402(10,33),  403(BT.6);
N<BrCl1|401/402/403/404/| 275(5,3); 231(13,8); 171(33); 155(36,4);
B3 Cr7tlisNsBrel 40RO 126(47.9); 111(100): 91(69.1)
ATHI0.1Y: 3T0,7). 384077 220 (15.3):
alpaa | 185(31.8):  172(65.2);  155(21.6):
B ErbiaRglgi / 136(100): 108(57.8): 91(55.7)
T33G.4), I3TCT0), 185(16.9); TTT69):
F6 C18H14O3N4 334 136(21,8); 108 (17,2); 97(25); 83(100)
300243y, 24514, 201C38.T);
F7 | CygH 400N,S 350 136(66.2); 108(56.4); 92(100); 65(80.5)
B33, 2460333 2000733
F8 |Cy7H 30,NsS 351 149(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 tif phan tli 1-(4-bromphenyl)-3-(2-pirolyl)-5-(4-nitrophenyl)
fomazan (F1) cho ion phan td M* 412/414 va cac ion manh déac trung
m/e 256, 185/183, 171/169, 122 ... phu hop véi cd ché pha vd phan tu
duéi day:

;
.

M*=412/414

M*=412/414 \
o O
| | //N N @Br
C\ mfz =171/169
H —<: :>—

N=1 NO, m/z =157/155

m/z = 256 ®
l N=N Br
m/z=185/183
o

m/z =122
Tu phan tid 1-phenyl-3-(2-thienyl)-5-(4-cacboxylphenyl) fomazan
(F7) cho ion phan ti M+ 350 va cac ion manh m/e 322, 245, 201, 136,
208, 92... tudng tng v6i cd ché pha vd phan ti dudi day:
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THUC NGHIEM
Diém chay ctia cac san phdm duge do bing phudng phap mao quan.

Pho héng ngoai dude do trén may AVATAR 760-FTIR cta hing
NICOLET.

Ph3 tit ngoai do trén may UVCP39 hang SHIMAZU.
Phé khdi lugng do & nang lugng 70eV trén may HP.4989B.
Phé 'H-NMR dudc do trén may 500Hz.

Céac hidrazon dugc téng hop theo cac tai liéu da biét, c6 diém chay
va phd hong ngoai, t ngoai phit hop [8].

Phuwong phap diéu ché& fomazan

Nhd tit tit 10 mol hidrazon trong 5ml etanol vao dung dich muéi
diazoni ctia cac amin thom chia cac nhém thé khac nhau, chinh pH vé
7,5-8,5. Hén hop phan ting dude khudy, gitt pH & 7,5-8,5 va nhiét do 5-
10°C trong 2 gid rdi & nhiét d6 phong trong 2 gid nita. Sau phan tng,
thu san pham thé, rida bing nudce (10ml) rdi bing etanol 4-5ml. San
pham dudc két tinh lai nhiéu 14n trong etanol hodc benzen, chay séc
ki c6t dé thu san pham tinh khiét v6i chat h4p phu silicagen, dung moi
ria giai 12 hé benzen : butanol ti 1& 6:1. D3 tinh khiét cla san phiam
duge kiém tra bang sic ki 16p mong, dude do diém chay, xac dinh c&u
tric bang phd hong ngoai, ti ngoai va phé khéi luong va phd cong
hudng tir hat nhan

Céc fomazan chia nhém -COOH duge tach & pH 5,5-6,5.

TAI LIEU THAM KHAO

1. Nineham A. W. (1955),”The chemistry of formazanes and tetra-
zolium salts” , Chem. Rev, 55, pp. 355.

2. Hegar.G, Seiler.H(1985), “Heavy metal-containing formazane
dyes containing a fiber-reactive fluorotriazine group”, Patent US,
4556706.

3. Hegar.G, Seiler.H(1990), “Heavy metal-containing formazane
dyes containing a fiber-reactive fluorotriazine group”, Patent US,
4556706.

4. Schwaiger. G., Springer. H. (1990), “Copper complex-formaza-
ne compounds, process for their preparation and their use as dye-

stuffs”, Patent EP, 0382111.

261



5. Nguyén Dinh Triéu, Poan Duy Tién (2000), “Téng hdp va xdc
dinh cdu triic mét s6 fomazan chizu di vong quinolin”, Tap chi Hoa
hoc, 38(4), tr 9.

6. Nguyén Dinh Triéu, Poan Duy Tién, DPinh Thi Liéu (2001),
“Téng hop va xdc dinh cdu tao mot sé dan xudt 3-(3-piridinyl)-1,5-
diaryl fomazan”, Tap chi Hoa hoc, 39(3), tr 48-52.

7. Nguyén Dinh Triéu, Poan Duy Tién, Nguyén Van Cudng
(2002), “Téng hop va xdc dinh cdu tao mét s6 fomazan chita di
vong piridin”, Tap chi Hoa hoc va ing dung, 5, tr 17-21.

8. Nguyén Thi Ha, Ludn van Tién si, Trudsng DHKHTN, DHQG
Ha noéi, 1996

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.

Hetl—CH=0 + HgN—-NH—Q Fr— Hcl—CHZN—NH—@
X . X
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Het: 2-fufuryl, 2-thienyl, 2-pyrrolyl Fomazan
X:-NO2, -Cl, -COOH
Y:-H, -Br

The products were seperated and purified by colum chromatogra-
phy and recrystalisation 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 of formazanes. The ultraviolet spec-
tra of some formazanes have been shown in table 3.
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