(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o cmnsesmemroe o0 [HIEEAL
CUC SO HUU TRi TUE
1-0044691
(51)202001 CO9B 33/22; CO9D 11/328; CO9D 11/17 (13) B
(21) 1-2021-08409 (22) 29/05/2020
(86) PCT/EP2020/065033 29/05/2020 (87) W02020/245052 10/12/2020
(30) 19178667.2 06/06/2019 EP
(45) 25/04/2025 445 (43) 25/03/2022 408A

(71) LANXESS DEUTSCHLAND GMBH (DE)
Kennedyplatz 1, 50569 Ko6ln, Germany

(72) LIMPER, Dominik (DE); MOIGNO, Damien (CH).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT TRISAZO DE IN PHUN, CHE PHAM NHUOM CHUA HOP CHAT
NAY, QUY TRINH BIEU CHE HOP CHAT NAY VA QUY TRINH NHUOM VA
IN BANG HOP CHAT NAY



(21) 1-2021-08409

(57) Sang ché d& cap dén hop chat trisazo c6 cong thuc (1), trong d6 R! 1a SOsM néu
R? 1a hydro, R3-R® 1a nhu duoc xac dinh trong phan mé ta. Cac hop chét trisazo nay
thich hop dé nhudm va in céac vat liéu ty nhién va téng hop va dac biét 1a st dung lam
moi trudng 1ong ghi trong in phun. Sang ché ciing dé cap dén ché phim nhudém chira

hop chét ndy, quy trinh diéu ché hop chat nay va quy trinh nhudém va in bang hop chat
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Linh vwe ky thuit dwoc dé cip

Sang ché dé cap dén hop chét trisazo méi va mudi cia chung, quy trinh diéu ché
va sir dung hop chit nay dé nhudm va in céc vat liéu tu nhién va téng hop, dic biét 1a
sit dung dé in phun.

Tinh trang k§ thuit ciia sang ché

Mot loat céc loai thubc nhuém mau den dé (img dung trong quy trinh in phun da
dugc biét dén trong tinh trang k¥ thuat.

Trong linh vuc in phun cng nghiép, vi du, cac thudc nhudém C.I. mau den axit
s6 1 va C.I. Thudc nhudm sé 19 mau den truc tiép thuong xuyén duge st dung.

Ngoai ra, EP-A 3 020 770 bdc 1§ thudc nhudm trisazo mau den dé st dung trong
quy trinh in phun.

Tuy nhién, cac thudc nhudém da duogc biét dén trong tinh trang k§ thut van can
duogc cai thién & mot sb khia canh. Dic biét, cac thuée nhuém duoc biét dén trong tinh
trang k¥ thuat khéng cé do én dinh bao quan thich hop, diéu nay thé hién & su thay do6i
ca d6 bén mau va qu¥ tich mau trong qua trinh bao quan dung dich thudc nhudm dang
long.

Do d6, van ¢6 nhu ciu vé thuéc nhuém méi cho in phun dé khic phuc nhing
nhugc diém da d& cap o trén.

Ban chit ky thuit ciia sang ché

Vi thé muc dich cta sang ché 1a cung cp thubc nhudém véi dé nhudm va in céc

vt ligu tu nhién va tdng hop & céc sic thai den, dic biét 1a d¢ img dung cho in phun.

Séng ché dé xuét hop chét trisazo c6 cong thire (I)
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- OO N
SO3M
SO3M

@,
trong do
R!13a SOsM hodc COOM, va
R? 13 hydro, SO3M hoac COOM,
mién 1a R! 12 SO3M khi R? 13 hydro, R? va R* doc 1ap véi nhau 1a hydro hodc CHs,
R’ va R® ddc 14p vé6i nhau 1a SOsM, COOM hodc NOz,
va

M 1 hydro, cation kim loai héa tri mét, la amoni hodc 1a alkylamoni dugc thé mot hodc

nhiéu 14n gidng nhau hozc khac nhau bang C;-Cs-alkyl.

Sang ché con dé cap dén ché phim, cu thé 1a ché pham léng, chira it nhéat mot
hop chét trisazo c6 cong thire (I), va cac ché pham nay thich hgp 1am ché phdm nhuom
cho céc tmg dung nhudm va in, dic biét 1a dung dich ghi dé in phun va cho c4c phuong
tién soan thao.

Sang ché con dé cap dén quy trinh dé nhuém va in vat liéu chtra xenluloza, da
dong vat, 1ong dong vat, vo tring, vat liéu Xép va kim loai dic trung & chd thudc nhudm
duoc st dung 13 it nhit mot hop chat triazo; va quy trinh diéu ché hop chét trisazo theo
sang ché.

MO ta chi tiét sang ché
Puoc uu tién 14 hop chat trisazo c¢6 cong thirc (I) trong d6 mot trong céc gbc R?

hodc R®1a NOs..
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Céc vi du vé cation kim loai héa tri mdt hitu dung trong dinh nghia vé M bao

gém c4c ion natri, kali hodc lithi.

Céc vi du hitu dung vé alkylamoni dugc thé mot hogc nhiéu 14n gidng nhau hoic
khac nhau bang C;-Cs-alkyl bao gdm trimetylamoni, trietylamoni, triisopropylamoni,

tributylamoni, t5t hon 12 trietylamoni va triisopropylamoni.

Hop chét trisazo c¢6 cong thie chung (I) 6 thé 14 axit tw do hodc & dang mubi vo
co hodc hitu co. Tét hon 1a chiing c¢6 mit & dang mudi kim loai kiém hodc mudi amoni,
dic biét 1a mubi natri.

M c6 thé gidng hodc khéc nhau trong cac dinh nghia SOsM va COOM cua céc
gbc RY, R2, R3, R% va R®. Tét hon 13, M trong mdi truomg hop ¢ cung dinh nghia trong
céc dinh nghia SOsM va COOM cua cac goc R, R%, R3, R® vaR®.

Puoc uvu tién 1a hop chét trisazo c6 cong thirc (I)
trong do
R! 12 SOsM hodc COOM, va
R? 1a hydro, SO3M hodc COOM,
mién 1a R 12 SOsM khi R? 13 hydro,
R3 va R* ddc 14p v6i nhau 13 hydro hodc CHs, va
R’ va R® d@oc 1ap v6i nhau 1a SOsM, COOM hodc NO»,
mién 12 mot trong cac gde R% hodc R® 1a NO»,
va

M 1a hydro, natri, kali, lithi, amoni hodc la alkylamoni dugc thé mot hoic nhiéu lan

gidng nhau hogc khac nhau bang C1-Co-alkyl.
Dic biét duoc wu tién 1a hop chét trisazo c6 cong thire (1)
trong do

R!1a SOsM hodac COOM, va
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R? 14 hydro, SOsM hodc COOM,

4/28

mién 1a R' 1a SOsM khi R? 12 hydro, R3 va R* dgc 14p v6i nhau 1a hydro hodc CHs, va

R’ va R® doc 14p v6i nhau 13 SOsM, COOM hodc NOg,

mién 12 mot trong cac gde R® hodc R® 14 NO,,

va

M 13 hydro, natri, kali, lithi, amoni, trimetylamoni hodc trietylamoni.
RAt dac biét wu tién 13 hop chét trisazo ¢6 cong thirc (1)

trong do

R!1a SOsM hodc COOM, va

R? 14 hydro, SO3M hodc COOM,

mién 12 R! 12 SOsM khi R? 12 hydro, R3 va R* 1a hydro hodc CHs,

mién 12 R? va R* khong dong thoi 13 hydro va khong dong thoi 1a CHs,

R’ va R® 12 SOsM, COOM hodc NO3,

mién 12 mot trong cac gde R% hodc R® 1a NO,,

va

M 14 hydro, natri, kali, lithi, amoni, trimetylamoni hodc trietylamoni.

Dic biét wu tién 1a cac hop chét c6 cong thire (I) twong (mg v6i cong thirc (Ia)

hoac (Ib)

R1

SOzM

(Ia)
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R
N NH, OH
R2 N Nae
- OO h
SOzM

SOszM

(Ib)
trong do
R!1a SOsM hodac COOM, va
R? 14 hydro, SOsM hoac COOM,
mién 1a R' 12 SO3M khi R? 12 hydro,
R3 va R* 1a hydro hodc CHs,
mién 12 R3 va R* khong ddng thoi 12 hydro va khong ddng thoi 13 CHs,
R’ va R®1a SOsM, COOM hodc NO»,
mién 12 mot trong céc gde R3 hozic R 1a NO»,
va
M 14 hydro, natri, kali, lithi, amoni, trimetylamoni hodc trietylamoni.
Dic biét wu tién 14 hop chét c6 cong thire (I), (Ia) va (Ib),
trong do
R!1a SOsM,
R?1a SO:M,
R3 va R*1a hydro hodc CHs,

mién 1a R3 va R* khong ddng thoi 14 hydro va khong dong thoi 1a CHs,

5
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R’ va R® 1a SOsM, COOM hodc NO2,
mién 12 mot trong cac gbc R® hodc R 1a NO»,
va
M 14 hydro, natri, kali, lithi, amoni hodc trietylamoni.
Dic biét wu tién 14 cac hop chat ¢6 cong thic (1), (Ia) va (Ib),
trong do
R!1a COOM,
R? 1a COOM,
R3 va R* 1a hydro hoac CHs,
mién 12 R3 va R* khong dong thoi 1a hydro va khong dong thoi 1a CHs,
R’ va R® 12 SOsM, COOM hoéc NO»,
mién 12 mot trong cac gbe R® hodc R 1a NO»,
va
M 13 hydro, natri, kali, lithi, amoni hodc trietylamoni.

Hop chat trisazo c¢6 cong thirc (I) theo séng ché dic biét thich hop dé nhudm va

in c4c vat liéu khac nhau, dac biét 1a cac sdc thai den.

Céc hop chét trisazo c6 cong thie (I) theo séng ché thich hop dic biét1a dé nhudém
va in cé4c vat liéu chira xenluloza, ddc bict la giéy, bong, lanh va vitco, vat liéu tir da va

16ng dong vét, dic biét 1a da thudc va len, tir vo trung, kim loai va vét ligu xép nano.

Hop chét trisazo theo sang ché t6t hon 12 dugc st dung cho khéi 16n hoic tao
mau bé mit cia giéy. Céc thudc nhudm ciing c6 thé dugc st dung dé nhudém soi va hang
méanh 1am tr bdng, vitco va lanh trong qua trinh thoat khi tir chét 1ong trong thoi gian

dai hodc trong mdt qua trinh lién tuc.

Hop chét trisazo theo sang ché dic biét thich hgp 1am thubc nhudém cho muc gdc

dung moi hitu co va nudc, dic biét 1a chét 16ng ghi cho in phun va lam thudc nhudém
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cho cho thiét bi soan thao chéng han vi du but va con d4u. Chiing dic biét thich hop dé
in phun trén tam ghi xép, dac biétla Xép nano, va trén kim loai, giéy va cac vat liéu chira

xenluloza khéc, va vo trimg.

Tam ghi x0p nano vi du 13 tam dugc lam tir cac hop chat vo co xOp nano, chang

han vi du silic dioxit, nhom oxit/hydroxit, nhdm oxit hodc hdn hop ctia chiing.

Hop chét trisazo theo sang ché thich hop dic biét lam thudc mau dé san xuét ché
phim 16ng d& in phun va cho thiét bi soan thao, hodc trong san xuét chat loc mau cho

cac ing dung quang hoc va quang dién tir.

San phdm tao mau va ban in thu dugc dap ing nhu cdu chat luong cao nhét. Bit
ngd 13, hop chét trisazo ¢6 cong thirc (I) theo sang ché c6 do 6n dinh bao quan déng ké
trong dung dich nuéc. Didu nay 1am cho c6 thé bao quan dung dich nudc ctia hgp chat
trisazo theo sang ché trong khoang thoi gian twong ddi dai, ma khong lam thay d6in do

bén mau va qu¥ tich mau.

Sang ché ciing d& cap dén ché phim, dac biét 1a ché phdm 1éng, chira it nhat mot
hop chét trisazo c6 cong thirc (I), va viée st dung céc ché phdm nay 1am ché phim
nhudm d& nhudm va trong cac ing dung, dic biét 1a 1am chit 16ng ghi dé in phun va cho

cac phuong tién soan théo.

Ché phém 16ng theo sang ché thudng chia tir 0,5% dén 25% khdi lugng, t6t hon
14 1,0% dén 15% khdi lwong va dic biét tdt hon 1 2,0% dén 8,0% khdi lugng clia it nhét

mdt hop chét trisazo c6 cong thirc (I), dua trén ché phim tong thé

Ché pham theo sang ché t&t hon 13 gbc nude. Thong thudng, chung chira nude
v6i lugng tir 40% dén 99% khdi lwong, tét hon 1a tir 70% dén 95% khdi lugng va tiy y
mot hodc nhiéu chit phu gia duoc chon tir nhém bao gdm N-metyl-2-pyrolidon, 2-
pyrolidon, 2-hexylpyrolidon, hydroxyetylpyrolidon, 2-propanol, etandiol, hexan-1,2-
diol, butan-1,2-diol, trimetylolpropan, dietylen glycol, dietylen glycol monobutyl ete,
trietylen glycol monobutyl ete, dipropylen glycol monobutyl ete, glyxerol, butyl lactat,

ure, sulfolan, glycol ete va chét khang sinh, trong d6 tong khéi lwong ciia toan b chat
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phu gia 12 tir 0,01% dén 50% khdi lugng, tét hon 1a tir 0,1% dén 20% khoi luong, dwa
trén ché phim tong thé.

Ché phim 16ng theo sang ché cling c6 thé trén co s& dung moi hitu co. Trong
truong hop nay cac ché phdm thuong chira it nhat mot dung moi duogc chon tir nhém
bao gdm N-metyl-2-pyrolidon, 2-pyrolidon, 2-hexylpyrolidon, hydroxyetylpyrolidon,
2-propanol, etandiol, hexan-1,2-diol, butan-1,2-diol, trimetylolpropan, dietylen glycol,
dietylen glycol monobutyl ete, trietylen glycol monobutyl ete, dipropylen glycol
monobutyl ete, glyxerol, butyl lactat v6i luong tir 40% dén 99% khdi lugng, t6t hon 12
tir 70% dén 95% khdi lugng va tiry y mot hodc nhidu chét phu gia sau day dugc chon tir
nhoém bao gém ure, sulfolan, glycol ete, chit khang sinh, trong d6 téng khéi luong cua
tt ca céc chét phu gia 12 tir 0,01% dén 50% khéi lugng, t6t hon 1a tir 0,1% dén 20%
khéi lwgng, tinh trén ché pham tong thé.

Céc ché phim theo sang ché c6 thé dugc san xuét bang céch tron it nhat mot hop
chét trisazo ¢6 cong thirc (I) theo sang ché véi nude va/hodc voi it nhét mot dung mai
hitu co va tiy y véi mdt hodc nhiéu chét phu gia.

Séang ché ciing dé cap dén viéc st dung ché phdm theo sang ché lam ché pham
nhudm, cu thé 13 muc, dung dich ghi hodc thudc mau dét may.

Hop chét trisazo c¢6 cong thie (I) theo séng ché ¢6 thé dugc diu ché bang cach

cho it nh4t mét hop chét c6 cong thire (IT)

R1

27 : ~

NH
R * ()

trong do
R! va R? ¢6 céc dinh nghia dugc xac dinh ddi véi cong thie (),
phan tmg v6i chit phan Gng diazo hoa,

va sau d6 cho hdn hop phan tmg phan tmg v&i it nhat mot hop chét c6 cong thirc
(II)
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NHo
(1)
trong do
R3 vaR* ¢6 céc dinh nghia dugc xac dinh ddi véi cong thie (),

dé tao ra hop chét trung gian c6 cong thirc (IV)

NHz
av)

trong do

R, R2, R3 va R* ¢6 céc dinh nghia dugc xéac dinh di v6i cong thire (1),
va cho hop chat trung gian c6 cdng thitc (IV) phan ung tiép v6i chat phan tmg diazo
héa, va sau d6 cho hdn hgp phan ung thu dugc theo cich nay phan ing véi
hop chat c6 cong thire (V)
NH, OH

E ‘ SO4M

SO3M V)

d& tao ra hop chét trung gian c6 cong thic (V1)

'R1
@L [
4
N R
N
SOzM

SOsM

(VD)



44691

trong d6
R!, R2, R3 va R* ¢6 cac dinh nghia dugc xac dinh dbi v6i cong thie (D),
sau d6 cho hop chét trung gian c¢6 cong thic (VI) phan tmg véi san pham phan ting thu

duoc bang cach cho hop chat ¢ cong thirc (VII)

R2 R®

VI HoN

trong d6 RS va R® ¢6 cac dinh nghia dugc xac dinh ddi véi cong thic (1),
phan tmg véi chit phan ing diazo héa.

V& chét phan tng diazo héa, nitrit vo co va hitu co, axit nitrosylsulfuric, t6t hon
12 natri nitrit hodc metyl nitrit, 1a thich hgp.

Cac budc diazo hda cua quy trinh theo sang ché tt hon 13 dugc thuc hién theo
cac cach da biét voi ngudi c6 ki ning trong linh vuc nay. DY pH cta bude diazo héa cé
thé thay ddi trong khoang rong. Do pH thuong trong khoang tir 0 dén 12.

Chét phan tng diazo héa c6 thé dugc st dung riéng r& hodc trong hdn hop mong
mudn bit ky vé6i chat khic.

Quy trinh diéu ché theo sang ché thuong duge thuc hién trong khodng nhiét do
tir -20°C dén +90°C, tét hon la tir -10°C dén +60°C.

Mot cach nhanh chéng, cac budc riéng 1€ ciia quy trinh theo sang ché dugc thuc
hién & 4p sudt moi trudng, nhung phan ng ciing 6 thé duogc tién hanh trong khoang tir
1000 dén 10 000 hPa, t5t hon 1a 10 dén 5000 hPa. Ap sut méi trudng duge hiéu 14 ap
suét khong khi trong khoang tir 925 hPa dén 1070 hPa.

Hop chét trisazo theo sang ché thuong khong dugc tach ma con duge sir dung
truc tiép trong dung dich nudc dugce tao thanh. Viéc tinh ché dung dich san phém, vi du
bang céach st dung chét trao ddi ion hodc thdm thau 4p suét, 1a c6 thé nhung khong hoan
toan can thiét. Tuy nhién, dé hoan thién va tach thudc nhudm trisazo theo sang ché ¢

thé két tua chung bang etanol va rira chiing trén b loc hut.

10
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Céc vi du sau day duoc du dinh dé minh hoa séng ché nhung sang ché khong bi
gidi han & céc vi du nay.
Vi du thire hién sing ché
Vidu A

Vi du A 12 thubc nhuém C.I. mau den axit s§ 1 (khong theo sang ché) theo cong

:“i ‘ -
NaO3S SO;Na

Vi du B 12 thu6c nhudm C.I. mau den tryc tiép s6 19 (khong theo sang ché) theo

thuc

02N

San pham tir TCI Chemicals.

Vidu B

cong thirc

NH,

N
\N
NH,

NaO3S SO3Na

San pham tir Dystar c6 tén thwong mai Jettex mau den truc tiép s6 19.
Vidul

1,00 mmol axit 5-aminoisophtalic dugc tao huyén phu trong 80 dwong lugng
nude. Tiép theo, 2,50 dwong luong axit clohydric & dang dung dich nuéc 37% duge bd
sung va hdn hop phan tmg dugc 1am lanh xubng 2°C. Dung dich nudc natri nitrit 40%
duoc bd sung trong lurong ding mol va hdn hop duge khudy trong 1 gid & 3°C. Nitrit du

duoc loai bd bing cach bd sung axit amidosulfonic. Lugng dang mol ctia m-toluidin sau

11
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d6 dugce huyén phu trong nuée va dugce b6 sung vao hdn hop phan ung trong 60 phit.
Sau d6, o pH cua hdn hop phan tng dugc diéu chinh bang cach str dung axit clohydric
dén @6 pH=1,8 va hdn hop dugc khudy trong 30 phut. Két tia den dugc tach bang cach

loc va rira bang dung dich nuéc axit clohydric (dung dich nuéc HC1 1%).

Banh loc duge huyén phu trong 80 duong lugng nude va huyén phii duge khudy
trong 40 phut ¢ 4°C. 2,75 duong lugng HCl sau d6 duoc bd sung va luong dang mol
dung dich nudc natri nitrit 40% sau d6 dugc do trong thoi gian 60 phut. Nitrit du dugce
loai bod bing cach bd sung axit amidosulfonic. Tiép theo, lugng dang mol cla axit 4-
amino-5-hydroxynaphtalen-1,7-disulfonic dugc bb sung va huyén phu dugc khudy trong
2 gidr. Huy#n phit duoc 1am 4m dén 15°C va d6 pH dugc didu chinh dén 1,1 bang cach
bd sung dung dich nwée HCL. Hon hop phén tng sau d6 duoc khudy trong 12 gid va do
pH dugc thiét 1ap dén 7,7 st dung dung dich NaOH (huyén phui 1). Luong déng mol ctia
axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic dugc huyén phu trong 70 duong
luong nuGe va 4 duong lugng axit clohydric duge bd sung. Lugng dang mol cia dung
dich nuéc natri nitrit sau d6 duge bd sung. Nitrit du dugc loai bo béng cach bd sung axit
amidosulfonic. Huyén phi 1 dugc do vao huyén phi nay & nhiét do 3°C. Do pH dugc
didu chinh dén gia tri 8,8 bang cach sir dung dung dich nugc NaOH. Sau do, hdn hop
phan Gmg dwoc 1am 4m dén nhiét do trong phong. Dé tinh ché thém, qua trinh loc duge
thuc hién trén 16p, SiO2 (Celite ®). Thu dugc 0,42 mmol thudc nhudm c6 cong thire cdu

tao

COONa

N 02N NHCOCH,CH,COONa
NaOOC NS NH, OH I)/

N N
” OO -
o
7 SO3Na

SO3Na

Hiéu suét: 42%

12
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Vidu?2
Thudc nhudém cta Vi du 2 duoc diéu ché tuong tw nhu Vi du 1, chi khac 1a thay
vi axit 5-aminoisophtalic, cic lwong ding mol axit p-aminobenzoic dugc st dung. Thu

dugc 0,44 mmol thudc nhudm c6 cong thirc cAu tao

\©\ N 0N NHCOCH,CH,COONa
NE NH;  OH :©/
N N
- OO -
0
/

NaOOC

SOzNa

SO3Na
Hiéu suit: 44%
Vidu3
Thudc nhudém cua Vi du 3 dugce didu ché tuong ty nhu Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic lwong ding mol cua axit anilin-2,4-disulfonic dwgc st dung
va thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic lugng dang mol cua

axit 4-nitroanilin-2-sulfonic dugc st dung. Thu dugc 0,49 mmol thuc nhudm cé cong

thic cau tao

NaO3S
N4N Nt on NaO3S NO,
SO3Na NéN N§N
I I SO3Na
SO3Na
Hiéu suit 49%

13
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Vidu4

Thudc nhudm cua Vi du 4 duge diéu ché tuong tu nhur Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic lugng déng mol cua axit anilin-2,4-disulfonic dugc st dung
va thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic Iugng dang mol cia
axit 2-nitroanilin-4-sulfonic dugc st dung. Thu duge 0,50 mmol thudc nhudm c6 cong

thirc cau tao

NaO3S
N O,N SOsNa
NZ NH, OH :@/
SO3Na N N
| “ OO -
SO3Na
SO3Na

Hiéu sudt 50%
Vidu5

Thudc nhudm cua Vi du 5 duge diéu ché tuong ty nhu Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic lwong ddng mol cla axit anilin-2,4-disulfonic dugc sir dung,
thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic luong dang mol cua axit
2-nitroanilin-4-sulfonic dugc st dung va thay vi m-toluidin lugng dang mol cia o-

toluidin dugc stt dung. Thu dugc 0,53 mmol thudc nhudm cé cong thirc cAu tao

NaO3S
N O,N SO3Na
N NH, OH
SO3Na N N

| “ OO N

SO3Na

SO3Na
Hiéu suat 53%
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Vidu 6

Thudc nhudém cua Vi du 6 duoc didu ché twong ty nhu Vi du 1, khic biét 12 thay
vi axit 5-aminoisophtalic lugng déng mol cua axit anilin-2,4-disulfonic dugc su dung,
thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic Iuong déng mol cuia axit
4-nitroanilin-2-sulfonic dugc st dung va thay vi m-toluidin lugng dang mol cua o-

toluidin duoc sir dung. Thu dugc 0,48 mmol thudc nhudm c6 cong thirc cAu tao

N803S
N NaO3S
; N NH;,
SO3N8 I
| SO3Na

SO3Na
Hiéu suit 48%
Vidu7

Thubc nhudm cua Vi du 7 duoc diéu ché tuwong tu nhu Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic lwgng dang mol cla axit anilin-2,5-disulfonic dugc s dung
va thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic Iuong dang mol cta

axit 4-nitroanilin-2-sulfonic dugc st dung. Thu dugce 0,42 mmol thudc nhudm c6 cong

thire

SOsNa

N NaO3S NO2
NZ NH, OH j@/
SOzNa N N
| - OO -
SOsNa
SO3Na

Hiéu suat 42%
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Vidu8

Thubc nhudm cua Vi du 8 duge diéu ché tuong tu nhu Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic lugng dang mol cla axit anilin-2,5-disulfonic dugc sir dung
va thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic, lugng dang mol cua
axit 2-nitroanilin-4-sulfonic dugc st dung. Thu dugc 0,49 mmol thubc nhudm cé cong

thirc cau tao

SO3Na

N O2N SO3Na
N NH, OH j@/
SO3Na N N
N// Oe %N
SO3Na

SO3Na

Hiéu suat 49%
Vidu9

Thubc nhudm cua Vi du 9 duge didu ché twong tu nhu Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic, lugng dang mol cta axit anilin-2,5-disulfonic dugc st dung,
thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic, lugng dang mol clia axit
2-nitroanilin-4-sulfonic dugc st dung va thay vi m-toluidin lugng dang mol cta o-

toluidin dugc st dung. Thu dugc 0,53 mmol thudc nhudm cé cong thirc chu tao

SO3Na

N O,N SO3Na
N \@[ NH, OH :@/
SO3Na N N
| “ OO -
SO3Na
SO3Na

Hiéu suét 53%
16
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Vidu 10

Thubc nhudm cta Vi du 10 dugc didu ché tuong tu nhu Vi du 1, khéc biét 1a thay
Vi axit 5-aminoisophtalic lugng ddng mol ciia axit anilin-2,5-disulfonic dwgc st dung,
thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic lugng dang mol clia axit
4-nitroanilin-2-sulfonic dugc sir dung va thay vi m-toluidin lugng dang mol cua o-

toluidin dugc st dung. Thu duoc 0,50 mmol thudc nhudém cé cong thirc

SO3Na

NaO3S
SOsNa \©iN/ ‘ ‘ :©/
SO3Na

SO;3Na

Hiéu suét 50%
Vidu 11

Thudc nhudm ctia Vi du 11 duge didu ché tuong tw nhu Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic lugng dang mol ctia axit anilin-2,5-disulfonic dugc sir dung,
thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic lugng dang mol ctia axit
4-nitroanilin-2-sulfonic dugc sit dung va thay vi m-toluidin luong dang mol cua o-
toluidin dugc st dung. Theo quy trinh téng hop, 10,0 duong lugng amoni clorua dugc
b sung va hdn hop phan ing dugc khudy trong 2 givr & nhiét do trong phong. Pé tinh
ché thém, qua trinh loc dugc thyc hién trén 16p SiO2 (Celite ®). Thu duge 0,49 mmol

thu6c nhudm c6 cong thire cau tao
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H4NO3S

SO3NH4
N NO,
N“Z \@i NH,  OH
SO3NH, N/N Nao
-~ AN

I I SO3NHy

SO3NH4

Hiéu suat 49%
Vidu 12

Thubc nhudm ctia Vi du 11 duogc diéu ché tuong ty nhu Vi du 1, khac biét 1a thay
vi axit 5-aminoisophtalic lugng dang mol ctia axit anilin-2,5-disulfonic dugc sir dung,
thay vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic luong dang mol clia axit
4-nitroanilin-2-sulfonic duoc st dung va thay vi m-toluidin luong déng mol cua o-
toluidin duge st dung. Theo quy trinh tong hop, 10,0 duong luong trietylamin duogc bd
sung va hon hop phén tmg dugc khudy trong 2 gi& & nhiét d6 trong phong. Pé tinh ché
thém, qua trinh loc dugc thyuc hién trén 16p SiO-2 (Celite ®). Thu dugc 0,47 mmol thubc

nhudm c6 cong thirc cau tao

SO3NHEt3
N EtsHNO3S NO,
N NH, OH
SO3NHEt; N N
“ OO o
SO3NHE#
SO3NHEf
Hiéu suat 47%
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Vidu 13

Thudc nhudm ctia Vi du 13 duoc diéu ché twong ty nhu Vi du 1, kh4c biét 1a thay
vi axit 5-aminoisophtalic lugng dang mol cua axit 4-aminophtalic duoc st dung va thay
vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic luong dang mol cla axit 2-

amino-4-nitrobenzoic duogc st dung. Thu dugc 0,50 mmol thudc nhudm cé cong thirc

cau tao
NaOOC
\Q\ NaOOC
COONa jij/
SOs3Na
SO3Na
Hiéu suat 50%
Vidu 14

Thudc nhudm cua Vi du 13 duge didu ché twong tw nhu Vi du 1, khac biét 12 thay
vi axit 5-aminoisophtalic lugng déng mol ciia axit 4-aminophtalic dugc sir dung va thay
vi axit 4-[(4-amino-3-nitrophenyl)amino]-4-oxobutanoic luong dang mol cia axit 4-

nitroanilin-2-sulfonic dugc st dung. Thu dugce 0,52 mmol thubc nhudm cé cong thirc

chu tao

NaOOC

N NaO3S NO,
N NH,  OH
COONa N N
NZ OO XN
SO3Na
SOgNa

Hiéu suat 52%
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X4c dinh d6 6n dinh bao quan cta dung dich thudc nhudm trong nude

Gi4 tri E1/1 dugc x4c dinh 12 gid tri d hap thu gia dinh ma s& thu duoc néu do
dung dich 1% khdi lugng cta hop chét tuong tmg (hoa tan trong nude) duge do trong

cuvet ¢6 chiéu dai dudng truyén 1 cm.

Su thay dbi gia tri E1/1 va su thay ddi trong i aa duge coi 12 thude do do 6n dinh
bao quan cua dung dich thudc nhudm trong nude. Dé xé4c dinh do dn dinh bao quéan ctia
céc thudc nhudm theo sang ché va khong theo sang ché clia cac Vi du A va B va tir 1
dén 14, dung dich thuéc nhudm trong nude cé ndng do 19% khdi lugng trong mdi trudng
hop dugc san xuit va céc dung dich thudc nhudém duge bao quan trong binh thuy tinh
kin trong 28 ngay ¢ 45°C. Gia tri E1/1 duogc x4c dinh trong mdi trudng hop sau 0 ngdy
va sau 28 ngdy theo quy trinh dugc mo ta ¢ trén. Muc thay d6i vé gia tri E1/1 trong
khoang thoi gian nay twong Gng véi gia tri AE1/1 = E1/1 (28 ngay) — E1/1 (0 ngay).
Mitc thay dbi v& gid tri Asi aa trong khoang thdi gian nay twong Gmg véi gia tri Alica=

Méi da (28 ngay) - Méi da (0 ngay).

O day, sy thay do6i vé gia tri E1/1 14 thuéce do cho su mat di cudng d6 mau trong
thoi gian bao quan, su thay d6i vé Méi e 12 thudce do cho sy thay d6i cia qu¥ tich mau

trong thoi gian bao quan.

Két qua dugc néu trong bang 1.

Bang 1
Vidu | theo sang ché | Miga[nm] AE1/1 & A M6 da
Atéi da [nm]
A khong 619 -14 5
B khong 618 -11 -6
1 khong 621 -7 -8
2 khong 622 -9 -5
3 c6 596 <1 0
4 6 615 -3 -1
5 co 616 <1 1
6 c6 595 -3 0
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7 cd 596 <-1 1
8 co 613 -3 -1
9 cé 613 -2 1
10 cd 598 -3 1
11 co 598 -2 -1
12 cé 600 -2 0
13 cod 625 -3 1
14 co 619 <-1 -1

K&t luan: Nhu c6 thé thdy tir bang 1, dung dich nuéc cta hop chét trisazo theo
sang ché ctia cac vi du tir 3 dén 14 cho thiy su thay d6i nho hon 5 rét vé gia tri do hap
thu va tinh bang Asi da S0 Vi thudc nhudm khong theo sang ché ctia vi du A va B va 1
va 2 cua tinh trang k¥ thudt, ngay ca sau khi bdo quan tuong d6i dai trong khoang thoi
gian 28 ngay ¢ nhiét do cao 45°C. Pidu nay c6 nghia 1a d6i véi cdc dung dich nude cua
cac hop chét trisazo theo sdng ché, do bdn mau va qu¥ tich mau hau nhu khong thay do6i
trong khoang thoi gian 28 ngay, trong khi d6i v6i thude nhudm khong theo sang ché ¢6
thé phat hién dugc do 1éch dang ké.
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YEU CAU BAO HOQ
1. Hogp chét trisazo c¢6 cong thire (Ta)

1

R
R3
N R* R2 R®
NZ NH,  OH D/
R2 T
SOsM
SOsM
(Ia)
trong do
R!1a SOsM hodc COOM,
R? 12 SOsM hoic COOM,

R3 va R* doc 14p vé6i nhau 1a hydro hodc CHs,

R’ va R® doc 1ap véi nhau 1a SOsM, COOM hodc NOa,

va

M 1a hydro, cation kim loai hoa tri mét, 12 amoni hoéc 1a alkylamoni ma dugc thé

mot hodc nhidu 1an gidng nhau hozc khac nhau bang Ci-Cs-alkyl.

2. Hop chét trisazo theo diém 1, dic trung & chd
R!1a SOsM hodc COOM,
R? 1a SOsM hodc COOM,
R3 va R* doc 1ap véi nhau 1a hydro hodc CHs,
va
R’ va R® doc 14p voi nhau 1a SOsM, COOM hodc NO,
mién 1a mot trong cac gde R’ hozc R 1a NO»,
va
M 1a hydro, natri, kali, lithi, amoni hoéc alkylamoni ma dugc thé mot hodc nhiéu

1an gidng nhau hoic khac nhau bang C;-C-alkyl.

3. Hop chét trisazo theo diém 1 hodc 2, dic trung & chd
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R!1a SOsM hodc COOM,

R? 12 SO3M hoic COOM,

R3 va R* @oc 1ap vé6i nhau 13 hydro hodc CHs,

va

R’ va R® doc 1ap véi nhau 1a SOsM, COOM hodc NOo,
mién 12 mot trong cac gde R® hodc R® 1a NO»,

va

M 1a hydro, natri, kali, lithi, amoni, trimetylamoni hodc trietylamoni.

4. Hop chit trisazo theo diém bat ky trong sd cac diém tir 1 dén 3, dac trung & chd
R! 1a SO3M hoic COOM,
R? 1a SOsM hoic COOM,
R? va R*1a hydro hodc CH3,
mién 1a R® va R* khong ddng thoi 1a hydro va khong dong thoi 1a CHs,
R3 va R® 1a SO3M, COOM hodc NO,
mién 1a mdt trong cac gbe R® hodc R° 1a NO»,
va

M 1a hydro, natri, kali, lithi, amoni, trimetylamoni hodc trietylamoni.

5. Hop chét trisazo theo diém bét k¥ trong s cac diém tir 1 dén 4, dic trung & chd
R!1a SOsM,
R? 1a SO3M,
R3 va R* 1a hydro hodc CHs,
mién 1a R3 va R* khong ddng thoi 13 hydro va khong dong thoi 1a CHs,
R’ va R® 1a SO3M, COOM hoéc NO,
mién 1a mot trong cac gbc R’ hodc RS 1a NO,
va

M la hydro, natri, kali, lithi, amoni hodc trietylamoni.

6.  Hop chét trisazo theo diém bét k¥ trong s cac diém tir 1 dén 5, dic trung & chd
R!1a COOM,
R? 1a COOM,
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R3 va R* Ia hydro hodc CHs,

mién 1a R3 va R* khong ddng thoi 14 hydro va khong dong thoi 1a CHs,
R va R® 1a SOsM, COOM hoic NO»,

mién 12 mot trong cac gde R® hodc R® 1a NO,,

va

M 1a hydro, natri, kali, lithi, amoni hoéc trietylamoni.

Hop chit trisazo theo diém bét ky trong s cac diém tir 1 dén 6, dac trung & chd

chung tuong trng véi cong thic

Na0;S
N NaO;S
N jg/
SOzNa N/
l l SO3Na
SO3Na
NaOsS
N O,N SO3Na
N NH, OH
SOsNa & N I I NQN
SO3Na
SO3Na
NaO3S
N O2N SO3Na
Né NH, OH
SO3Na & N NQN
l l SO3Na
SOsNa
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NaGO3S
N NaO;S NO,
N NH;  OH
SO3Na N N
N AN
SO3Na
S0Os3Na
NaOOC
N NaOOC NO,
N~ NH, OH ji)/
COONa N N
N O Y
SO3zNa
SO3Na
hoidc
NaOOC
N NaO3S NO,
NZ NH,  OH j@/
COONa N N
“ OO N
SOsNa
SO3Na
8. Quy trinh nhudm va in céc vét liéu chira xenluloza, da dong vat, 16ng dong vét,

v tring, vat li¢u x0p va kim loai, dédc trung ¢ chd thudc nhudém duoc st dung la

it nhat mot hop chét triazo theo diém bt ky trong s cac diémtir 1 dén 7.

9. Ché phdm nhudém chwa it nhat mot hop chét trisazo theo diém bt ky trong sb cac

diém tir 1 dén 7.

10.  Ché phidm nhudém theo diém 9, dic trung & chd ché pham nay la ché pham léng.
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Ché phim nhudm theo diém 9 hodc 10, dic trung & chd ché phdm nay chira tir
0,5% dén 25% khéi lugng 14 it nhat mot hop chét trisazo theo diém bét ky trong

s6 cac diém tir 1 dén 7, trong mdi truong hop dua trén ché pham téng thé.

Ché pham nhudm theo diém bat ky trong sb cac diém tir 9 dén 11, dic trung & chd
ché phim nay chira 40% dén 99% khéi lugng 1 nudc va tiy ¥ mot hodc nhicu
chdt phu gia tr nhém bao gdbm N-metyl-2-pyrolidon, 2-pyrolidon, 2-
hexylpyrolidon, hydroxyetylpyrolidon, 2-propanol, etandiol, hexan-1,2-diol,
butan-1,2-diol, trimetylolpropan, dietylen glycol, dietylen glycol monobutyl ete,
trietylen glycol monobutyl ete, dipropylen glycol monobutyl ete, glyxerol, butyl
lactat, ure, sulfolan, glycol ete va chét khang sinh trong téng luong tir 0,01% dén

50% khdi lugng, dwa trén ché phdm tong theé.

Ché pham nhudm theo diém bét ky trong sb cac diém tlr 9 dén 12, dic trung & chd
ché phim nay chira tir 40% dén 99% khdi lugng l1a it nhat mdt dung méi tir nhém
bao gdm N-metyl-2-pyrolidon, 2-pyrolidon, 2-hexylpyrolidon,
hydroxyetylpyrolidon, 2-propanol, etandiol, hexan-1,2-diol, butan-1,2-diol,
trimetylolpropan, dietylen glycol, dietylen glycol monobutyl ete, trietylen glycol
monobutyl ete, dipropylen glycol monobutyl ete, glyxerol, butyl lactat va tuy y
mot hodc nhiéu chét phu gia tir nhém bao g&")m ure, sulfolan, glycol ete, chét khéng

sinh trong tong luong tir 0,01% dén 50% khdi luong, dva trén ché phim téng thé.

Quy trinh diéu ché hop chét trisazo theo diém bét ky trong s cac diém tir 1 dén

7, dac trung & chd it nhat mot hop chét c6 cong thire (IT)

D)
trong do

R! va R? ¢6 céc dinh nghia dugc xé4c dinh trong diém 1,

dugc phan ung voi chét phan ing diazo hoa, va hdn hgp phan tng thu dugc sau

d6 duge phan tng véi it nhat mot hop chét c6 cong thie (II1)
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R4

NH
(111

trong do
R3 va R* ¢6 céc dinh nghia duge xac dinh trong diém 1,

dé tao ra hop chét trung gian c6 cong thic (IV)

«é N Pt
{ l 5 "
ik A o,
Ny -
h e I i
1 i
IE i
g Ry
’ = S

Iv)
trong do
R!, R, R3 va R* ¢6 céc dinh nghia dugc xac dinh trong diém 1,
va hop chét trung gian c6 cong thirc (IV) sau d6 dugc phan tung véi chét phan
tmg diazo hoa, va sau d6 hon hop phéan ung thu duge theo cach nay duoc phan

g vai hop chit co cong thic (V)

NH,  OH

SOsM

SOsM
%)

dé tao ra hop chét trung gian c6 cong thirc (VI)
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S 2
(| |
N L g e S
T
I, -
4 "s;:::: //ﬁ, 4\1\(
SOl
SOM
(VD

trong do

R!, R2, R3 va R* ¢6 cac dinh nghia dugc x4c dinh trong diém 1,

va sau d6 hop chét trung gian c6 cong thirc (VI) duge phan Gng tiép v6i san pham
phan @ng ¢6 thé thu dugc bang cach cho hgp chit c¢6 cong thirc (VII)

6

R> R

HoN
(VID)

trong do
RS va RE ¢6 cac dinh nghia dugc xac dinh trong diém 1,
phan tng vai chit phan ting diazo hoa, va hop chét trisazo c6 cong thirc (I) ma

duoc tao thanh sau dé dugc tach béng cach loc hon hop phan tng.
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