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va
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quy trinh san xuat va vi¢c st dung cac hon hgp thuéc nhudm nay.
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Linh vue k§ thut dwoc dé cip
Sang ché dé cap dén cac hdn hop thudc nhudm azo dang phan tén c6 do bén mau

udt cao.

Tinh trang k§ thuit clia sing ché

Céc thubc nhudm azo phan tan (1) v6i kidu thé 2,4,5- ¢ thanh phan diazo da dugc
biét dén, vi dy, tir GB 2 020 680, US 4,379,819, WO 2005/056690, WO 2005/040283
va WO 2016/041849. Céc thubc nhudm c6 ciu trac chung (2) va cac hdn hop cia ching
ciing da dugc biét, vi du, tir EP 0 864 615, EP 0 894 830, EP 0 555 179 va WO
2002/081572, nhung chiing ¢ céc tinh chat tich tu khong dat yéu ciu dé c6 sac thai dam

hon va/hoic khéng du d6 bén mau khi giit rira va tiép xtc.

Ban chit k§y thuit ciia sang ché

Hién d3 phat hién ra rang cac két hop nhét dinh cua cac thuéc nhudm azo c6 cong
thirc (1) ciing v&i cac thube nhudm cé cong thirc (2) dan dén sy tich tu cai thién va cac
tinh chit d6 bén mau khi gidt rira va tiép xuc tot trén cac hdn hop polyeste va polyeste

dac biét 1a trén polyeste-elastan/polyeste-spandex.

Do d6, sang ché dé xuat hon hgp thudc nhuom chira

it nhat mot thudc nhudém cé cong thirc (1)

NO,
R1
O.N N R®
§ Y N (1)
\ 4
F R

trong d6 doc 1ap véi nhau

R! 14 hydro, (Ci-C4)-alkyl hodc (C1-Cq)-alkoxy,

R? 13 hydro, carboxy, (Ci-Cs)-alkyl, halogen, axylamino, -NHCO-aryl, -NHCO-
benzyl hoac sulfonylamino,

R3 va R* 1a hydro, (Ci-Cs)-alkyl, (CHz)x-phenyl, CH2-CH=CH>, (CH2)»-OH,
(CH2)n-O-(Ci1-C4)-alkyl, (CH2)n-O-phenyl, (CHa2)n-O-benzyl, (CH2)n-O-(CH2)m-OH,

1
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(CH2)a-O-(CH2)m-0-(C1-Cs)-alkyl, (CHz)n-O-(CH2)m-O-phenyl, (CH2)a-O-(CH2)m-O-
benzyl, (CH2)x-COOH, (CH2)a-COO-(C1-Cas)-alkyl, (CH2)a-COO-phenyl, (CH2)»-COO-
benzyl, (CH2)x-CN, (CH2)n-COO(CH2)m-CO-(C1-Cs)-alkyl, (CH2)n-COO(CHz)m-CO-
phenyl, (CH2)a-COO(CH2)m-CO-benzyl, (CHa)s-O-CO~(Ci-Ca)-alkyl, (CHz)s-O-CO-
phenyl, (CH2)»-O-CO-benzyl, COO-(CHz)n-2-furfuryl, (CH2)m-O-(CHz)a-2-furfuryl,
CHR’-(CHa),~(C1-Ca)-alkyl, CHR?-(CH2), phenyl, CHR’-CH=CH,, CHR’-(CH>),-OH,
CHR’-(CHa),-O-(C1-Ca)-alkyl, ~CHR®-(CH2),-O-phenyl, = CHR’-(CHz)p-O-benzyl,
CHR®-(CH2),-O-(CH2)m-OH, CHR?-(CH)p-O-(CH2)m-O-(C1-Cs)-alkyl, CHR-(CHz),-
O-(CHz)m-O-phenyl, CHR®-(CH2),-O-(CH2)m-O-benzyl, CHR’-(CHz),-COOH, CHR’-
(CHa),-COO-(C1-Ca)-alkyl, CHR®-(CHz)p-COO-phenyl, CHR’-(CH:),-COO-benzyl,
CHR’-(CH1),-CN,  CHR®-(CH>)p,-COO(CH2)n-CO-(Ci1-Ca)-alkyl, ~ CHR’-(CHa),-
COO(CH2)m-CO-phenyl, CHR®-(CHz),-COO(CHz)m-CO-benzyl, CHR®-(CHz),-O-CO-
(C1-Cy)-alkyl, CHR?-(CH,),-O-CO-phenyl, CHR®-(CHa),-0-CO-benzyl, CHR®-(CHz),-
2-furfuryl hoic CHR’-(CHz), -O-(CHz)s-2-furfuryl,

trong d6

R® 14 (C1-Ca)-alkyl hodc (Ci-Cs)-alkyl dugc thé bang -OH hodc halogen,

nla 1 dén 4,

mlaldén4va

p1a 0 dén 3,

v6i didu kién 1 it nhit mot trong s6 R® va R* khong 1a hydro,

va

it nhit mot thudc nhudm cé cong thic (2)

X
R10
5
O,N N, R
N N (2)
X R

trong d6 ddc 1ap véi nhau

RS va R® 1a hydro, (Ci-Cs)-alkyl, (CHz)a-phenyl, CH,-CH=CHa, (CH2)»-OH,
(CH2)n-O-(Ci1-Ca)-alkyl, (CH2)a-O-phenyl, (CHz)n-O-benzyl, (CH2)n-O-(CH2)m-OH,
(CH2)a-O-(CH2)m-O-(C1-Cs)-alkyl, (CH2)a-O-(CHz2)m-O-phenyl, (CH2)n-O-(CH2)m-O-
benzyl, (CH2)o-COOH, (CH2)s-COO-(Ci1-Ca)-alkyl, (CH2)s-COO-phenyl, (CH2)-COO-
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benzyl, (CH2)»-CN, (CHz2)a-COO(CHz)m-CO-(Ci-Ca)-alkyl, (CH2)s-COO(CH2)m-CO-
phenyl, (CH2)a-COO(CH2)m-CO-benzyl, (CHz)n-O-CO-(Ci-Cs)-alkyl, (CH2)n-O-CO-
phenyl, (CH2)n-O-CO-benzyl, COO-(CHz)n-2-furfuryl hodc (CH2)m-O-(CH2)n-2-
furfuryl,

trong do

nlaldén4 va

m1a 1 dén 4,

v6i diéu kién 12 it nhAt mot trong s6 R® va R® khong 1a hydro,

R!% 13 hydro, (Ci-Cs)-alkyl hodc (Ci-Cs)-alkoxy,

R 1a hydro, carboxy, (Ci-Cs)-alkyl, halogen, axylamino, -NHCO-aryl, —
NHCO-benzyl hoac sulfonylamino,

X®va X 1a hydro, halogen, nitro hoac xyano,

v6i didu kién 1a it nhat mot trong sé X5 va X° khong 1a hydro.

M3 ta chi tiét sang ché
Lién quan dén ca hai loai thuoc nhudm, cc thuée nhuém cé cong thie (1) ciing
nhu cac thubc nhudém c6 cong thirc (2), c¢6 cac thudc nhudém dugce wu tién dé tao thanh

céc két hop dwoc uu tién chung:

Déi véi viéc chon céc thude nhudm cé cong thire (1), hdn hopnhu dugc md ta
trén day dugc wu tién, trong d6 doc 1ap véi nhau trong it nhAt mot thudc nhudm co cong
thue (1)

R! 13 hydro, metyl hodc metoxy,

R? 13 hydro, hydroxy, COOH, COO-(Ci-Cz)-alkyl, (Ci-C2)-alkyl,

~NHCO-(C;-C2)-alkyl, -NHCO-aryl, -NHCO-benzyl hodc —-NHSO:-(Ci-C2)-
alkyl,

R3 va R* 13 hydro, (Ci-C2)-alkyl, (CHz)-phenyl, CH,-CH=CHa, (CH2)2-O-(Ci-
Cy)-alkyl, (CHa):-O-phenyl, (CHz)-O-benzyl, (CHz2)2-O-(CH2)m-O-(Ci-Co)-alkyl,
(CH2)2-O-(CH2)m-O-phenyl, (CHz)2-O-(CH2)m-O-benzyl, (CH2)s-COO-(C1-Cy)-alkyl,
(CH,)a-COO-phenyl, (CHz)y-COO-benzyl, (CH2)x-CN, (CH2)a-COO(CH2)m-CO-(Ci-
Cy)-alkyl, (CH2)s-COO(CHz)m-CO-phenyl, (CH2)n-COO(CHz2)m-CO-benzyl, (CH2)n-O-
CO-(Ci-Co)-alkyl, (CH2)»-O-CO-phenyl, (CH2)»-O-CO-benzyl, COO-(CHa2)n-2-
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furfuryl, (CH2)m-O-(CHz)n-2-furfuryl, CHR®-CH=CHa, CHR’-(CH>),-0-(C1-C2)-alkyl,
CHR®-(CH2),-O-phenyl, CHR®-(CH2),-O-benzyl, CHR®-(CH2)p-O-(CH2)m-O-(C1-C2)-
alkyl, CHR®-(CHz)p-O~(CHz)m-O-phenyl, CHR’-(CH2)p-O-(CH2)m-O-benzyl, CHR’-
(CH2),-COO-(C1-C2)-alkyl, CHR®-(CHz),-COO-phenyl, CHR’-(CH2)p,-COO-benzyl,
CHR’-(CH2)p-CN, CHR?-(CHa)p-COO(CHy)m-CO-(Ci-Co)-alkyl, CHR’-(CHz),-
COO(CHz)m-CO-phenyl, CHR®-(CH,),-COO(CHa)m-CO-benzyl, CHR’-(CHz),-O-CO-
(C1-C»)-alkyl, CHR®-(CH2),-O-CO-phenyl hodc CHR?-(CHz),-O-CO-benzyl,

trong do6

R? 14 (C;-Cs)-alkyl hodc (C1-Cq)-alkyl duoc thé bang -OH hoic halogen,

nla 1 hodc 2,

mla 1 hodc 2 va

pla 0 hodc 1,

v6i didu kién 14 it nhat mot trong s6 R® va R* khong 12 hydro.

Puoc uu tién hon 13 hdn hop thudc nhudém nhu duge mé ta trén day, trong d6 doc
1ap v6i nhau trong it nhét mot thudc nhudm cé cong thie (1)

R! 13 hydro hodc metoxy,

R? 13 hydro, metyl hodc -NHCO-(C1-C»)-alkyl,

R3 va R* 14 hydro, (C1-Cy)-alkyl, (CHz)-phenyl, CH2-CH=CHz, (CH2)2-O-(Ci-
C2)-alkyl, (CH2)2-O-phenyl, (CHz),-O-benzyl, (CH2)2-0-(CH2)m-O-(C1-Cy)-alkyl,
(CH2)a-COO-(C1-Cp)-alkyl, (CHz)n-COO-phenyl, (CH2),-COO-benzyl, (CH2)s-CN,
(CH2)a-COO(CH2)m-CO-(C1-Co)-alkyl,  (CH2)i-COO(CHz)m-CO-phenyl,  (CHa)n-
COO(CH2)m-CO-benzyl, (CHz2)n-O-CO-(C1-C2)-alkyl, (CHz)a-O-CO-phenyl, COO-
(CH)n-2-furfuryl hodc (CH2)m-O-(CHz)n-2-furfuryl, CHR?’-(CH_)p-COO-(C1-Ca)-alkyl,

trong do

R’ 1a (C1-Ca)-alkyl

nla 1 hoac 2,

m 14 1 hodc 2 va

v&i diéu kién 1a it nhit mot trong s6 R? va R* khong 1a hydro.

Hon hop thudc nhudm nhu duoc md ta trén day, trong do it nhét mot thudc nhuém

c6 cong thie (1) 1a thude nhudm cé cong thirc (12)
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NO,
o0—-R®
O,N N R’
2 Y N (1a)
\ 4
F R
HN
-

O

trong d6 doc 1ap véi nhau

R3 va R* 13 hydro, (Ci-Cy)-alkyl, (CHz)-phenyl, CH,-CH=CHa, (CH2)2-O-(C:-
Cy)-alkyl, (CHaz)-O-phenyl, (CHa2):-O-benzyl, (CH2)2-O-(CH2)m-O-(Ci-C2)-alkyl,
(CH2)n-COO-(C1-Ca)-alkyl, (CH2)n-COO-phenyl, (CH2):-COO-benzyl, (CH2)a-CN,
(CH2)n-COO(CH)m-CO-(Ci1-Cy)-alkyl,  (CH2)s-COO(CH2)m-CO-phenyl,  (CHz)a-
COO(CH2)m-CO-benzyl, (CH2)s-O-CO-(Ci-Ca)-alkyl, (CHz2)n-O-CO-phenyl, COO-
(CHaz)n-2-furfuryl, (CH2)m-O-(CHz2)a-2-furfuryl hodc CHR?-(CHz)p-COO-(C1-Ca)-alkyl,

trong do

R’ 1a (Ci-Cy)-alkyl,

nla 1 hoac 2,

m 1a 1 hodc 2 va

pla0hodc 1,

v6i didu kién 12 it nhat mot trong s6 R? va R* khong 1a hydro, va

R7 va R? 14 etyl hodc metyl,

tao thanh phuong an dugc uvu tién cla sing ché.

Hén hop thubc nhum nhu duoc md té trén day, trong d6 it nhat mot thude

nhuom cé cong thie (1) 13 thude nhudm cé cong thic (1b)

NO,
O,N N R’
N N (1b)
\ 4
F R
HN
)+

O

trong d6 doc 1ap véi nhau
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R? va R* 14 hydro, (Ci-Cy)-alkyl, (CHz)-phenyl, CH»-CH=CHa, (CHz)z-O-(Cl-
Cy)-alkyl, (CHa2)-O-phenyl, (CHa2)2-O-benzyl, (CH2)2-O-(CHz)n-O-(Ci-C2)-alkyl,
(CH2)n-COO-(C1-Cy)-alkyl, (CH2)a-COO-phenyl, (CH2)a-COO-benzyl, (CH2)»-CN,
(CH2)n-COO(CH2)m-CO-(C1-Ca)-alkyl,  (CH2)n-COO(CH2)m-CO-phenyl,  (CHa)n-
COO(CH2)m-CO-benzyl, (CHz2)s-O-CO-(Ci-C2)-alkyl, (CHz2)s-O-CO-phenyl, COO-
(CH2)a-2-furfuryl, (CH2)m-O-(CHa)s-2-furfuryl hodc CHR’-(CHa),-COO-(Ci-Cy)-alkyl,

trong do

R? 13 (Ci-Cyq)-alkyl,

nla 1 hoac 2,

m1a 1 hoac 2 va

pla 0 hodc 1,

v6i didu kién 12 it nhat mot trong sb R3 va R* khong 13 hydro, va

R7 14 etyl hodc metyl,

tao thanh phuong an dugc wu tién cla sang ché.

Hén hop thubc nhudm nhu duge md ta trén ddy, trong do it nhat mot thude

nhudm cé cong thic (1) la thudc nhudm c6 cdng thire (1c)

O,N N, R’
N4
F R

trong d6 doc 1ap voi nhau

R3 va R* 14 hydro, (C1-Cy)-alkyl, (CHz)-phenyl, CH,-CH=CH2, (CH2)2-O-(Ci-
Cp)-alkyl, (CHz)2-O-phenyl, (CH2)-O-benzyl, (CHz2)2-O-(CH2)m-O-(C1-Co)-alkyl,
(CH2)a-COO-(C1-Ca)-alkyl, (CH2)a-COO-phenyl, (CH2):-COO-benzyl, (CH2)»-CN,
(CH2)a-COO(CH2)m-CO-(C1-Co)-alkyl,  (CH2)s-COO(CHz)m-CO-phenyl,  (CH2)n-
COO(CHz)m-CO-benzyl, (CHz)n-O-CO-(Ci-C2)-alkyl, (CH2)»-O-CO-phenyl, COO-
(CHa)u-2-furfuryl, (CHz)m-O-(CHz)n-2-furfuryl hodc CHR-(CHa)p-COO-(Ci-Cy)-alkyl,

trong do

R? 14 (Ci-Cy)-alkyl,

nla 1 hoac 2,

mla 1 hodc2va
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p 1a 0 hoac 1,
v6i didu kién 13 it nhat mot trong s6 R? va R* khong 14 hydro,

tao thanh phuong an dugc uu tién khac cia sang ché.

Puoc vu tién nhat 13 hdn hop thudc nhudém nhu duge mé ta trén day, trong do it

nhit mot thuéc nhudm c6 cong thire (1) duge chon tit nhom bao gém

NO,
O,N N, H
N N (1-1)
F
HN 0
0 \
o}
NO,
O__
O,N N, H
N N (1-2)
F
HN 0
>/._ o AN
O 5
NO,
O_
O,N N\\ H
N N (1-3)
F
HN 0
-
O b
NO,
o— 0
O2N N\\ /_<
N N 0] 1-4
- N \ (1-4)
HN
o)



o— 0
N o—
_
(1-5)
o— 0
N\ O— (1-6)
O_
—
(1-7)
0
_

0
\

(1-8)

(1-9)

8/80



9/80

45222

(1-11)
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(1-18)

(1-19)
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NO, 0
o— 0
O,N N —
N N (1-21)
F S
HN O
—
0 ,
NO,
O__
O,N N\\ /—COOCZH5
N N (1-22)
z \—COO0C,H,
HN>/_
0
NO,
O_
O,N N\\ /—COOCH3
N N (1-23)
F \—cooCH,
HN
0
NO, O
o— 04<
O,N \ —
N N (1-24)
F N
HN o—<

11
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O
0]
NO, O
Oo— O -4
OZN N\\ /—J
N— N {1-26)
. _
-
HN O

2

o— o—
ON N\ /—/
N N (1-27)
F
HN o—
@)
NO

HN 0
0
NO,
O_
oN N\N N (1-29)
. __
HN

12
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O_.
02N N /—/
N N (1-30)
F
HN>—
(@)
NO,
o/
O,N N,
N N (1-31)
F
HN
O b
NO,
O__
o N\\N N (1-32)
. N
HN

13
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(1-37)

(1-38)

(1-39)
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(1-40)

(1-41)
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NO,
OZNQN\\ -
N N (1-45)
- @' N
HN

I

NO, |
OZN‘Q’N\\ />:\ -
N N 1-46
- . (1-48)
HN

\
SO;-CH,
NO,
02N [\l\\ /_/
N N (1-47)
F )

HN\

SO5-CH,

)

NO,
O,N N,
N
F
HN

N/—/O_ (1-48
i
/N

16



O,N

O,N

O,N

O,N

N

17

/
0

(1-51)

(1-52)

(1-53)

(1-54)
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O b
NO,
CN
ON Ny /—/
N N, (1-56)
F |
HN
o)
NO,
S o O
N N (1-57)
F \—\
HN CN
0
NO,
OZNAQ—N\\ /—COOCH,
N——<S >—N
1-58)
F N (
HN>/’_

0

(1-59)
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NO,
OZN—<£ />fN
Y H (1-60)
F \—\
HN CN

NO,
r~)n =~
N@N
. __ (1-61)
NO,
CN
O.N N —
2 \\NON (1-62)
. N

NO,
OZN{}N\\ ® 0
N N (1-63)
F \—\
CN

NO,
CN
ot N\\N—< >—— N/_/
(1-64)
F \*—\
CN

NO,
OZNQ N, —COOCH,
N N
F L (1-65)

2

2
o) N—<§ E}—-N COOCH,

N
\—coocH,
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0)

NO,
—— (0]
ONTN /N /_>; \
O e
F \_>Vo y

o)

b

NO,
s my O
N@—N
£ (1-68)
| 0 /

0
NO,
O,N N
N
F

o)

CN
(1-69)

N/_/
\_\ O
0]
va

NO,
CN
ON N\\N‘Q_N/ (1-70)
F \—\ 0
=

Dbi véi viée chon cac thuc nhudm co6 cong thire (2), hdn hop nhu duge mo ta
trén day duogc uvu tién, trong d6 doc 1ap v6i nhau trong it nhét mot thubc nhudm c6 cong
thure (2)

RS va R® 14 hydro, (Ci-Cz)-alkyl, (CHz)-phenyl, CH,-CH=CHa, (CHa)2-O-(Ci-
Cy)-alkyl, (CHz)2-O-phenyl, (CHz),-O-benzyl, (CH2)2-O-(CH2)m-O-(Ci1-Ca)-alkyl,
(CHa)2-O-(CH2)m-O-phenyl, (CH2)2-O-(CH2)m-O-benzyl, (CHz)n-COO-(Ci-Cy)-alkyl,
(CH2)x-COO-phenyl, (CH2)y-COO-benzyl, (CH2)s-CN, (CH2)s-COO(CH2)m-CO-(Ci-
Cy)-alkyl, (CH2)a-COO(CH2)m-CO-phenyl, (CH2)a-COO(CH2)m-CO-benzyl, (CHz)n-O-

20
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CO-(C1-Cy)-alkyl, (CH2)a-O-CO-phenyl, (CH2)n-O-CO-benzyl, COO-(CHz)n-2-furfuryl
hodc (CH2)m-O-(CHz)a-2-furfuryl,

trong do

nlalhodc2va

m1a 1 hodc 2,

v6i didu kién 14 it nhat mot trong s R% va R® khong 1a hydro,

R!? 13 hydro, metyl hodc metoxy,

R! 14 hydro, hydroxy, COOH, COO-(Ci-Ca)-alkyl, (Ci-Cz)-alkyl, -NHCO-(C:-
C»)-alkyl, -NHCO-aryl, -NHCO-benzyl hogc -NHSO2-(Ci-Cz)-alkyl va

X®va X6 14 hydro, clo, bromo, nitro hodc xyano,

v6i didu kién 1a it nhat mot trong s6 X° va X° khong 13 hydro.

Puoc vu tién hon 13 hdon hop thudc nhudém nhu dugc mo ta trén day, trong d6 doc
1ap v6i nhau trong it nhét mot thude nhudm cé cong thic (2)

R® va RS 14 hydro, (Ci-Cz)-alkyl, (CHa)-phenyl, CH2-CH=CH>, (CH2)>-O-(Ci-
Cy)-alkyl, (CHa)-O-phenyl, (CHaz):-O-benzyl, (CH2)2-O-(CH2)m-O-(Ci-Cao)-alkyl,
(CH2)n-COO-(Ci-Co)-alkyl, (CH2)a-COO-phenyl, (CH2),-COO-benzyl, (CH2)n-CN,
(CH2)a-COO(CH,)m-CO-(Ci1-Ca)-alkyl,  (CH2)s-COO(CH2)m-CO-phenyl,  (CHz)n-
COO(CH2)m-CO-benzyl, (CH2),-O-CO-(Ci-Cz)-alkyl, (CH2)n-O-CO-phenyl, COO-
(CHa)n-2-furfuryl hodc (CH2)m-O-(CHz)n-2-furfuryl,

trong do

nla 1 hoac2va

mla 1 hoac 2,

v6i didu kién 12 it nhat mot trong s6 R va R® khong 1a hydro,

R!? 13 hydro hodc metoxy,

R!! 14 hydro, metyl hodc -NHCO-(C1-Cz)-alkyl va

X® va X% 1a hydro, bromo, clo, nitro hodc xyano,

v6i didu kién 12 it nhAt mot trong sb X5 va X6 khong 1a hydro.

Hon hop thudc nhudm nhu duge md ta trén dy, trong do it nhat mot thudc nhuém

c6 cong thuce (2) 1a thudc nhudém cé cong thic (2a)
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X
0—R? ]
O,N -N — R
2 \\N ‘QN/ (2a)
X R
HN
=

0]

trong d6 doc lap voi nhau

R® va RC 13 hydro, (Ci-Cy)-alkyl, (CHz)-phenyl, CH,-CH=CH>, (CH2)2-O-(C:-
Cy)-alkyl, (CH1)2-O-phenyl, (CHz)2-O-benzyl, (CH2)2-O-(CHz2)m-0O-(Ci-C2)-alkyl,
(CH2)a-COO-(C1-C2)-alkyl, (CH2)a-COO-phenyl, (CH2)o-COO-benzyl, (CH2)-CN,
(CH2)a-COO(CH2)m-CO-(Ci1-Cz)-alkyl, (CHz)n-COO(CHz)m-CO-phenyl, (CH2)w-
COO(CH2)m-CO-benzyl, (CH2)n-O-CO-(Ci-Cz)-alkyl, (CH2)n-O-CO-phenyl, COO-
(CH2)n-2-furfuryl hodc (CHz2)m-O-(CHz)s-2-furfuryl,

trong do6

nla 1 hoac?2va

mla 1 hodc 2,

v6i diéu kién 14 it nhét mét trong s6 R® va R® khong 14 hydro,

R7 va R? 14 etyl hodc metyl,

X® 14 hydro, bromo, clo, nitro hodc xyano va

X¢ 1a nitro hodc xyano,

véi didu kién 1a X3 va X® khong déu 1a nitro,

tao thanh phuong an dugc wu tién cua sang ché.

Hén hop thudc nhudm nhu duge mé ta trén ddy, trong do it nhit mot thudc

nhudém c6 coéng thirc (2) 1a thudc nhudm c6 cong thirc (2b)

O,N- N R
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RS va RS 1a hydro, (C1-Ca)-alkyl, (CHz)-phenyl, CH,-CH=CHa, (CHz)2-O~(Ci-
Ca)-alkyl, (CHa)2-O-phenyl, (CHz)-O-benzyl, (CHz)p-O-(CHz)u-O-(Ci-C2)-alkyl,
(CH2)s-COO-(C1-Cp)-alkyl, (CH2)s-COO-phenyl, (CH2),-COO-benzyl, (CH2).-CN,
(CH2)a-COO(CH2)u-CO-(C1-Ca)-alkyl,  (CHz)s-COO(CHy)m-CO-phenyl,  (CHa)-
COO(CH2)-CO-benzyl, (CHa)y-O-CO-(Ci-Ca)-alkyl, (CHz):-O-CO-phenyl, COO-
(CH2)n-2-furfuryl hodc (CHz2)m-O-(CH2)n-2-furfuryl,

trong do

nla 1l hoac2va

m la 1 hoac 2,

v6i didu kién 12 it nh4t mot trong s6 R va R® khong 13 hydro,

R’ 14 etyl hodc metyl va

X3 1a bromo, clo, nitro hodc xyano va

X6 13 nitro hodc xyano,

v6i diéu kién 1a X5 va X khong déu 14 nitro

tao thanh phuong an dugc uu tién khéac cua sang ché.

Hbn hop thudc nhuém nhu dugec md ta trén day, trong do it nhét mot thude

nhudm c6 cong thic (2) 1 thude nhudm c6 cong thirc (2¢)

O,N N\\ /R
N N (2¢c)
X R
2

trong d6 ddc lap véi nhau

R? 12 hydro hoiac -NHCO-(Ci-C2)-alkyl,

RS va R® 14 hydro, (C1-Ca)-alkyl, (CHa)-phenyl, CHy-CH=CH,, (CH2)2-O-(C1-
Cz)-alkyl, (CHz)-O-phenyl, (CHz)-O-benzyl, (CH2)2-O-(CH2)n-O-(C1-C2)-alkyl,
(CH2)a-COO-(C1-Ca)-alkyl, (CHz)x-COO-phenyl, (CH):-COO-benzyl, (CHz):-CN,
(CH2)n-COO(CH2)m-CO-(C1-C2)-alkyl,  (CH2)a-COO(CH2)m-CO-phenyl, (CH2)n-
COO(CH2)m-CO-benzyl, (CHz)w-O-CO-(Ci-C)-alkyl, (CHz)s-O-CO-phenyl, COO-
(CHa)n-2-furfuryl hodic (CHa)m-O-(CHa)o-2-furfuryl,

trong do
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nlalhodc2va

mla | hoac 2

v&i didu kién 12 it nhit mot trong s6 R® va R6 khong 14 hydro,
X3 va X° 1a bromo hoic clo

tao thanh phuong 4an dugc wu tién khéac cla sang che.

Hon hop thudc nhuém nhu duoc mo ta trén diy, trong do it nhat mot thudc

nhudm c6 cong thirc (2) 13 thubc nhudm cé cong thirc (2d)

XG
5
OZN—@N\\ R
N N (2d)
\R6
HN
-

O

trong d6 doc lap vai nhau

R® va R 13 hydro, (Ci-C2)-alkyl, (CH2)-phenyl, CH,-CH=CH>, (CH2)2-O-(Ci-
Cy)-alkyl, (CHa),-O-phenyl, (CHz2)2-O-benzyl, (CH2)2-O-(CH2)m-O-(C1-C2)-alkyl,
(CH2)n-COO-(C1-Co)-alkyl, (CH2)n-COO-phenyl, (CH2):-COO-benzyl, (CH2)a-CN,
(CH2)a-COO(CH2)m-CO-(C1-C2)-alkyl,  (CH2)a-COO(CH2)m-CO-phenyl,  (CHa)n-
COO(CH2)m-CO-benzyl, (CH2)a-O-CO-(Ci-Cy)-alkyl, (CH2)a-O-CO-phenyl, COO-
(CH2)n-2-furfuryl hodc (CH2)m-O-(CHz)n-2-furfuryl,

trong d6

nla 1l hoac 2 va

mla 1 hoac 2

véi didu kién 14 it nhat mot trong s6 R® va R® khong 1a hydro,

R7 14 etyl hodc metyl va

X6 1a clo, bromo, nitro hodc xyano

tao thanh phuong 4n dugc wu tién khac nita clia sang che.

Puoc uu tién nhét 1a hdn hop thudc nhuém nhu duge mo ta trén day, trong do it

nhét mét thudc nhudém c6 cong thirc (2) dugc chon tir nhém bao gdm
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OMe
Br /—COOCH,
N N (2-1)
O,N N \—coocH,
HN
NO2 >:O
H,C
OMe
Cl /—COOCH,
N N (2-2)
O,N N \—COoOCH,
HN
N02 >—_—O
H,C
OMe
CN /—COOCH,
N N (2-3)
ON N \—COO0CH,
HN
NO2 >:O
H,C
OMe
Br /—COOC,H;
N N (2-4)
7y
ON N \—Co0C,H,
HN
NO, >=o
H,C
OMe
cl /—COO0C,Hy
N N (2-5)
ON N \—COOC,H,
HN
NO, 0
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OMe
CN /—COO0C,H,
N N (2-6)
O,N N \—COO0C,H,
HN
NO, 0
H,C
0-CH,
Br COOCH,
N —N
7 2-7
ON N , (2-7)
HN
NO, 0]
H,C
O-CH,
cl /—COOCH,
— N N (2-8)
O,N \ / N N
HN
NO, =0
H,C
O—CH,
CN /—COOCH,
N N
O,N N — (2-9)
HN
NO, >=o
H,C
0-CH,
Br /—COOCH,
N N
. 2-10
O,N N \ (2-10)
HN
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O-CH,
cl /—COOCH,
N N (2-11)
O,N N \
HN
N02 >_—_O
H,C
O—CH,
CN /—COOCH,
// N
O,N N \ (2-12)
HN
N02 >:O
H,C
3 COOCH,
‘</ />* (2-13)
O,N \_
H
2
H3 COOCH,
‘</ />‘ (2-14)
OZN‘Q‘ \_
H,C
CH, COOCH,

3

. 4</ />* (2-15
OZNAQ— N )

H3C
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O-CH, COOCH,
Cl
N N
O,N N
HN COOCH,
NO, >:o
H,C
O-CH, COOCH,
Br
N N
O,N N
HN COOCH,
N02 %O
H,C
O-CH, COOCH,
CN
N N
O,N N
HN COOCH,
N02 >:O
H,C
O_
Cl /—COOCH3
N N
O,N N
HN
NO, 0
H,C
O_
Br /—COOCH3
,/N N
O,N N
HN
NO, 0
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CN /—COOCH,
N N
O,N N (2-21)
HN
NO, 0
H,C
o)
o O
O_
o \//<
N N
O,N N
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NO, o
H,C
o)
ol
o— o)
Br
N N
O,N N
(2-23)
HN
NO, >:o
H,C
0
0
o— O%
CN
N N
O,N N
(2-24)
HN
NO2 >:O
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0
0
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0
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QNQJ%W

b

s @j%

H30

O

COOCH

o

o /j y,/<
o,N N Q \_Q
N (2-36)
>=o

CN /—COOCH,

N
o,N N \—Co0CH,

Br >:o
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NO,
H,C
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N
HN
Br >:o
H,C
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Br
,,N‘< >*
O,N N
Cl

0
o 0O
/’>\V % (2-44)
O

Br va
Cl /—COOCH,
N N (2-46)
O,N N \—COOCH,
HN
Br >:o
H,C

Ngoai ra, lién quan dén s lugng cac thudc nhuém khac nhau dugc chon tur cac

thuoc nhudm dugc thé hién trén day, co6 cac hdn hop thudc nhudm duoc wu tién:

Puge wu tién 1 cac hdn hop thudc nhudm chira mot thude nhudém cé cong thire

(1) va mdt thudc nhudém cé cong thie (2).

Puoc vu tién 14 cac hdn hop thuéc nhudm chira hai thude nhudém c6 cong thire

(1) va mot thube nhudm c6 cong thie (2).

DPuoc wu tién 1a cac hdn hop thudc nhudm chira mot thuéc nhudm c6 cong thirc

(1) va hai thudc nhudém c6 cong thire (2).

Va duoc wu tién la cac hdn hop thudc nhudm chira hai thude nhudm c6 cong thire

(1) va hai thudc nhudm co cong thirc (2).

Céac hdn hop thudc nhudém nhu duoc mo ta trén day la dugc déac bigt wu tién, trong

d6 cac thubc nhudm duge wu tién c6 cong thire (1) va cac thudc nhudm duge uu tién co

33



45222

cong thire (2) duoc két hop v6i nhau, nhu hdn hop thude nhudm, trong d6 doc 1ap voi
nhau

R! 13 hydro, metyl hodc metoxy,

R? 14 hydro, hydroxy, COOH, COO-(Ci-Cz)-alkyl, (C1-C2)-alkyl,

~NHCO-(C;-C»)-alkyl, -NHCO-aryl, -NHCO-benzyl hodc -NHSO:-(Ci-C2)-
alkyl,

R® dén RS 13 hydro, (C1-Ca)-alkyl, (CHa)-phenyl, CH,-CH=CH, (CH2)2-O-(C1-
Co)-alkyl, (CHa)p-O-phenyl, (CHa)-O-benzyl, (CHz)2-O-(CHz)m-O-(C1-C2)-alkyl,
(CH2)2-O~(CHy)m-O-phenyl, (CHz)-O-(CHz)m-O-benzyl, (CH2):-COO-(Ci-Ca)-alkyl,
(CH2)a-COO-phenyl, (CHa)p-COO-benzyl, (CH2)s-CN, (CH2)a-COO(CHz)m-CO~(C1-
C2)-alkyl, (CH;)a-COO(CHz)m-CO-phenyl, (CH2)p-COO(CH2)-CO-benzyl, (CHz)a-O-
CO-(C1-Ca)-alkyl, (CH2)a-O-CO-phenyl, (CH2)a-O-CO-benzyl, COO-(CHz)n-2-furfuryl
hoic (CH2)m-O-(CHaz)u-2-furfuryl,

trong 4o

nla 1l hodc2va

m la 1 hoac 2,

véi didu kién 12 it nhit mot trong s6 R® va R* trong cong thirc (1) va it nhit mot
trong s6 R® va RC trong cong thirc (2) khong 12 hydro,

R!? 13 hydro, metyl hodc metoxy,

R!! I3 hydro, hydroxy, COOH, COO~(C-C2)-alkyl, (Ci-C2)-alkyl, “NHCO-(C1-
C)-alkyl, -NHCO-aryl, -NHCO-benzyl hodc -NHSO2-(Ci-Cy)-alkyl va

X3 va X° 1a hydro, clo, bromo, nitro hodc xyano,

v&i didu kién 12 it nhit mot trong s6 X° va X° trong cong thirc (2) khong 1a hydro.

Do d6, duoc wu tién hon la hdn hop thudc nhudm nhu duoc mo ta trén déy, trong
d6 doc lap voi nhau

R! 13 hydro hodc metoxy,

R? 13 hydro, metyl hoic -NHCO-(C1-Cz)-alkyl,

R3 d@én R%1a hydro, Ci-Cs-alkyl, (CHz)-phenyl, CH2-CH=CHz, (CH2)2-0-(C1-C2)-
alkyl, (CHz2)2-O-phenyl, (CHz)2-O-benzyl, (CH2)2-O-(CH2)m-O-(C1-C2)-alkyl, (CH2)n-
COO-(C1-Cy)-alkyl, (CH2)a-COO-phenyl, (CH2).-COO-benzyl, (CHz2).-CN, (CH2)sn-
COO(CH2)m-CO-(C1-C2)-alkyl, (CH2)s-COO(CHz)m-CO-phenyl, (CH2)s-COO(CH2)m-

34

34/80



45222

CO-benzyl, (CH2)n-O-CO-(Ci-Co)-alkyl, (CH2)n-O-CO-phenyl, COO-(CHa2)n-2-
furfuryl hoac (CHz2)m-O-(CHa)a-2-furfuryl,

trong do

nla 1 hoac 2 va

mla 1 hoac 2,

v6i didu kién 13 it nhit mot trong sé R3 va R? trong cong thirc (1) va it nhit mot
trong s6 R3 va R trong cong thic (2) khong 1a hydro,

R!? 13 hydro hodc metoxy,

R!'! 13 hydro, metyl hoic -NHCO-(C1-Ca)-alkyl,

X® va X 1a hydro, bromo, clo, nitro hodc xyano,

v6i diéu kién 1a it nhat mot trong s6 X5 va X° trong cong thirc (2) khong 14 hydro.

Dic biét dwoc wu tién 1a hdn hop thudc nhudm nhu duoc md ta trén day chua it

nhét mot thuée nhudm c6 cong thie (1a) va it nhét mot thuée nhudm cé cong thic (2a).

Ciing dwoc dic biét wu tién 14 cac hdn hop thudc nhudém chia:

- it nh4t mot thubc nhudm cb cong thirc (1a) va it nhat mot thudc nhudm c6 cong
thie (2b),

- it nh4t mot thubc nhudm c6 cong thirc (1a) va it nhét mot thudc nhudm cé cong
thuce (2c¢),

- it nhAt mot thubc nhudm cé cong thire (1a) va it nhat mot thuc nhudm c6 cong
thure (2d),

- {t nhAt mot thude nhudm c6 cong thirc (1b) va it nhat mot thubc nhudém c6 cong
thirc (2a),

- it nh&t mot thubc nhudm cd cong thire (1b) va it nhat mét thude nhudm cé cong
thtrc (2b),

- it nhAt mot thubc nhudém cé cong thirc (1b) va it nhat mot thudc nhudm c6 cong
thtc (2¢),

- it nhAt mot thube nhudm cé cong thire (1b) va it nhét mot thuéc nhudm cé cong

thitc (2d)
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Puoc vu tién nhét 13 hdn hop thudc nhudém chira it nhat mot thubc nhudém dugc
chon tir danh sach bao gdm céc thube nhudém tir (1-1) d&n (1-70) nhu dwoc mo ta trén
dy va it nht mot thubc nhudm dugc chon tir danh sich bao gdm cdc thudc nhudm tir
(2-1) &én (2-46).

Cling dugc vu tién 1a hdn hop thudc nhuém nhu duoc md ta trén day, chira mot

hodc nhiéu thudc nhudm duge chon tir nhém bao gém cac thudc nhudm c6 cong thirc

(3), (4) va (5),
o
v CH,
X Ii @
[?j AN
H 6] f?l (@]
Y?

b

X
e e
O N O
! (4)
H
07 N0
Y? ,

6

Y
va
0
X'
el CH,
N,N\ X CN (5)
|
6 H
Y 07 N0
\a

trong d6 doc 1ap voi nhau

X*1a hydro hodc nitro,

Y?1a (C1-Cys)-alkyl, phenyl hodc (CH2)m-phenyl,

Y*1a (C1-Cs)-alkyl hodc (CHz2)m-phenyl,

Y6 14 hydro, nitro, xyano, carboxy, (Ci-Ca)-alkyl hodc (Ci-Ca)-alkoxy va

mla 1 dén 4.
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Puoc wu tién hon 1a hon hop thubc nhudm nhu duge mé ta trén diy, chira mot
hodc nhiéu thudc nhudm duge chon tir nhém bao g@)m céc thubc nhuém cé cdng thirc
(3), (4) va (5) trong d6

X*1a hydro hodc nitro,

Y?1a (C1-Cz)-alkyl hodc (CHa)m-phenyl,

Y* 14 (Ci-C4)-alkyl hodc (CH2)m-phenyl,

Y® 14 hydro, nitro, xyano hodc carboxy va

m 1a 1 hoac 2.

Duoc uu tién hon nira 1a hdn hop thuéc nhudém nhu dwgc md ta trén day, chta
mot hoac nhiéu thudc nhuém duoc chon tir nhom bao gém cac thudc nhudm cé cong
thire (3), (4) va (5) trong d6

X* 14 hydro hogc nitro,

Y?1a (C1-Cy)-alkyl hodc (CHz)m-phenyl,

Y*1a (C1-Cs)-alkyl hodc (CHz)m-phenyl,

Y® 14 hydro va

m 1a 1 hoac 2.

Hon hop thudc nhuém nhu duge md ta trén day duge dac biét uu tién khi chira it

nhat mot thudc nhudm cé cong thirc (3) dugce chon tir cac thubc nhudm bao gom

@\/O NO,
N/N N CN
'|_| (3-1)
0] N (0]
CH

3
s

@o NO,
\@[ CH,
N/N N CN

| (3-2)
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||_l (3-3)
(0] ITI (0]
CH,
0 NO
e \@i 2 CH3
N/N X CN
I£| (3-4)
(0] ITI 0]
C,H, ,
.0 : NO
~ \©: 2 CH,
N/N X CN
I-li (3-5)
o} ll\l o]
CHy va
(0] NO
~ @: 2 CH,
| (3-6)
H (0] ITI (0]
C,H;

Hon hop thudc nhudm nhu duoc mo ta trén day duoc ddc biét wu tién khi chira it

nhét mot thudc nhudm cé cong thie (4) dugce chon tir cac thubc nhudém bao gém

/©\ I
02\0 LN
b 4-1)
(0] N (@]
CH

3 va
/©\ L
02\0 rTl/N\ N 4
) (4-2)
(@] ll\l (e
CZHS
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Hon hop thudc nhudm nhu duoc mo ta trén day dugc dic biét wu tién khi chura it

nhét mot thubc nhudm c6 cong thie (5) duge chon tir cac thudc nhudm bao gém

0
0]
©/ \/\O)KQ\ CH3

b (5-1)
(0] ll\l O
CH, va
O
o .
@/ ~N OJK@\ CH,
NG N\ N CN
|
H (5-2)
O ll\l (0]
C,H,

Céc thubc nhudm cb cong thire (1) va (2) da dugc biét va c6 thé duge diéu ché

theo cac quy trinh da biét, vi du tir: WO 2016/041849 va EP 0 864 615.

Céc thubc nhudm cb cong thire (3), (4) va (5) da dugc biét va c6 thé duoc diéu
ché theo céac quy trinh da biét, vi du tir cac tai lidu: EP 0 440 072, DE 19 646 429, GB 2
300 863, US 4,140,684 va DE 1544446.

Quy trinh didu ché hén hop thudc nhudm nhu duge mo ta trén day, bao gdm

a) tron cac thudc nhudm cé cong thire (1) va (2) va tiry y cac thudc nhudém co6
cong thirc (3) va/hodc (4) va/hodc (5),

b) ddng nhét héa hdn hop thu duge trong budc a)

12 mot khia canh khac cua sang ché.

Ngoai ra con ¢ cac khoang dugc wu tién vé luogng cac thudc nhudém trong cic
hdn hop:

Cac khoang theo % khéi lwong ctia cac thanh phan thuc nhudm cua cac hdn hop
thuéc nhudm nhu duge mo ta trén day t6t hon 1a:

(Céc) thubc nhudém c6 cong thie 1: tir 10 dén 90,
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(Cac) thube nhudm c6 cong thirc 2: tir 90 dén 10.

Duoc wu tién hon la:
(Cac) thube nhudm c6 cong thirc 1: tir 25 dén 75,
(Cac) thudc nhudm c6 cong thirc 2: tir 75 dén 25.

Cac lugng cua céac thubc nhudm cé cong thic (1) va cong thuc (2) bd sung dén
100% khéi luong trong cac trudng hop khong co cac thudc nhudém b sung trong cic
hdn hop thubc nhudm nay. Trong céc trudng hop ma cac thubc nhudm khac — va tét hon
1a cac thude nhudém duoc chon tir cac thudc nhudm c6 cong thire (3), (4) va (5) — cb mat

trong cac hon hop, lugng cac thudc nhudm tét hon 13 nhu sau:

(Céc) thudc nhudm cb cong thie 1: tir 10 dén 80,
(Cac) thube nhudm c6 cong thirc 2: tir 80 dén 10,
Céc thubc nhuém khac: tir 10 dén 35,

trong d6 tong luong tht ca cac thubc nhudm cé mit duge bo sung lén dén 100%

khéi lugng.

Va duoc wu tién hon 1a:

(Céc) thudc nhudém c6 cong thie 1: tlr 25 dén 60,

(Cac) thudc nhudm c6 cong thue 2: tr 60 dén 25,

(Cac) thudc nhudém c6 cong thic 3, 4 va/hodc 5:tr 15 dén 30,

trong do téng luong tht ca cac thudc nhuém cé mit duge bb sung 1én dén 100%

khéi luong.

Vi du thyc hién sang ché
Vidul _
a) Trdn 55 phan thudc nhudm c6 cong thic (1-14) véi 45 phan thubc nhudém

c6 cong thirc (2-4). Hon hop thu6c nhudém thu duoc theo sang ché duogc tron k§ véi 100

phan chét phan tan lignin sulfonat (Reax 85A) va 300 phan nuéc. Do pH cia hdn hop

duoc didu chinh bang axit sulfuric lodng dén 5,5 +/-0,2 va dugc nghién trong may nghién
bi thuy tinh (cac bi thuy tinh tr 0,4 dén 0,7 mm) trong thoi gian tir 4 dén 6 gio dén @

16n kich ¢o tr 0,3 dén 5 micromet. Huyén phu dic cua hdn hop thudc nhudém da dugc
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nghién duoc loc ra khoi cac bi thuy tinh va duogc sdy phun trong may sdy phun phong
thi nghiém (Buchi) & nhiét d9 cira vao 1a 120°C va nhigt o cira ra la tur 60 dén 70°C.
b) 1 g hdn hop thudc nhudém thu duge nhu theo buéc a) duge phén tan trong
100 m! nude & nhiét 6 tir 40 dén 50°C. Nude thubc nhudm duge didu ché tir 11,5 ml
thé phan tén nude ndy, 57,5 ml nude khir ion héa va 1,2 ml dung dich dém (d¢ pH bé“mg
4,5) vadugc duavaodo S g méu polyeste. Nudc thudc nhuém dugc gia nhiét dén 130°C
va gitt & 130°C trong 45 phut trong may nhudém nhiét do cao Werner Mathis. Sau khi
gifi bang nudc va giit khir, vét liéu polyeste c6 ¢6 mau nhuém xanh da troi/xanh nude

bién véi su tich tu tot sic thai ddm, do sang tot va dd bén mau wét rat tot.

Vidu?2

30 phan thudc nhudm cé cong thic (1-33) duge trén véi 30 phan thube nhudm
¢6 cong thurc (1-31) va voi 40 phan bt thudc nhudm c6 cong thirc (2-23).

Hon hop thudc nhudém thu dugc theo sang ché dugc phdi ché bang cach st dung
chét phan tan va lam kho thong qua viéc sdy phun theo vi du 1a) va tao ra mau nhudm
xanh da trdi/xanh nudc bién trén polyeste hogc cic hdn hop polyeste trong cac didu kién

nhuom theo vi du 1b) véi do sang tdt va do bén mau w6t rat tot.

Vidu3

54 phan thubc nhudm cé cong thirc (1-1) duge trdn voi 22 phin thudc nhudm cé
cong thirc (2-24) va duoc tron v6i 24 phan bdt thube nhudm c6 cong thie (2-21).

Hon hop thude nhudm thu dugce theo sang ché duoc phéi ché bang cach sir dung
chét phén tan va lam kho thong qua viéc séy phun theo vi du 1a) va tao ra mau nhudm
xanh da troi/xanh nuée bién trén polyeste hodc cac hdn hop polyeste trong cac didu kién

nhudm theo vi du 1b) véi do sang tdt va d6 bén mau udt rat tot.

Vidu 4

38 phan thubc nhudém c6 cong thirc (1-7) dugc tron véi 53 phén thubc nhudm cé
cong thire (2-1) va 9 phén thude nhudm c6 cong thirc (2-28).

Hén hop thubc nhudm thu duge theo sang ché duoc phdi ché bang cach st dung
chét phan tan va sdy kho thong qua viée siy phun theo vi du 1a) va tao ra mau nhuém

xanh nuéc bién/xanh hai quén trén polyeste hodc cac hdn hop polyeste trong cac didu
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kién nhudm theo vi du 1b) véi d6 sang tt va d6 bén mau wét rat tt,

Tat ca cac ché pham cuia cic vi du trong cac bang dudi day dcu duge diéu ché

nhu giai thich trén day.

Thudc Thubc
Thubc nhudm Thubc ﬁhu@m thir
nhuém | thithai | nhudm hai Ty 18 Sac thai
Vi | c6 cong c6 cong c6 cong c6 cong (H:(1):(2): |trén
du | thic (1) thac (1) | thice (2) thuce (2) 2) polyeste
5 1(1-8) -- (2-1) - 85:--:15:-- | Xanh
nudce bién
6 | (1-11) -- (2-1) -- 28 :--:72:-- | Xanh
nude bién
7 1(1-1) - (2-24) - 75:--:25:-- | Xanh
nude bien
8 | (1-5) -- (2-24) -- 15:--:85:-- | Xanh
nuée bién
9 (-7 -- (2-41) - 50:--:50:-- | Xanh
nuéce bién
10 | (1-3) -- (2-35) -- 57:—:43:-- | Xanh
nuée bién
11 | (1-19) -- (2-37) -- 34:--:66:-- | Xanh
nude bién
12 | (1-12) -- (2-36) - 90:--:10:-- | Xanh
nudce bién
13 | (1-7) - (2-35) -- 40:--:60:-- | Xanh
nudée bién
14 | (1-11) -- (2-36) -- 73 :--:27:-- | Xanh
nudce bién
15 [ (1-11) -- (2-15) - 15:--:85:-- | Xanh
nude bién
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16 | (1-7) -- (2-36) -- 55:--:45:-- | Xanh
nuéc bién

17 | (1-7) - (2-40) - 74 --:26: - Xanh
nuéc bién

18 | (1-20) - (2-41) - 25:--:75:-- Xanh
nuée bién

19 | (1-35) - (2-23) - 44 : - : 56 : -- Xanh
nuée bién

20 | (1-14) - (2-2) - 87 :--:13:-- Xanh
nuéce bién

21 | (1-22) - (2-35) - 60:--:40: - Xanh
nudc bién

22 | (1-8) (1-11) (2-29) - 50:40:10:-- | Xanh
nuéce bién

23 | (1-3) - (2-24) (2-28) 60:--:22:18 | Do Xanb
nudc bién

24 | (1-3) - (2-15) (2-30) 53:--:31:16 | Do Xanb
nudce bién

25 | (1-16) - (2-1) (2-32) 53:--:42:5 | Do Xanp
nudc bién

26 | (1-8) - (2-1) (2-31) 51:--:41:8 | Do Xanb
nudce bién

27 | (1-11) - (2-2) (2-33) 36:--:55:9 | Do Xanp
nudc bién

28 | (1-7) (1-11) (2-1) (2-29) 28:28:34: Po Xanb
nudce bién

10

29 | (1-3) - (2-29) - 76 :—:24 : - | Xanh
nude bién
Tim

30 | (1-24) - (2-28) - 66:--:34:- | Tim

31 | (1-33) - (2-32) - 83:--:17:-- | Do Xanh
nuée bién

32 | (1-27) - (2-33) - 74 1 --:26:-- | Tim

33 | (1-29) -- (2-31) -- 69 :--:31:-- | Tim

34 | (1-11) -- (2-42) - 60:—:40:-- | Tim
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35 1 (1-7) -- (2-42) -- 50:--:50:-- | Tim

36 [ (1-3) -- (2-43) -- 57:—:43:-- | Mauden

37 | (1-8) (1-11) (2-44) - 20:40:40:-- | Mauden

38 | (1-3) -- (2-15) (2-43) 40 :--:31:29 | Mauden

39 | (1-8) -- (2-1) (2-45) 36:--:29:35 | Mau den

40 | (1-11) -- (2-1) (2-46) 35:--:31:34 | Mauden

41 | (1-7) (1-11) (2-1) (2-44) 28:28:14: Mau den
30

42 1 (1-7) (2-1) (2-28) (2-44) 39:25:12: Mau den
24

43 | (1-11) (2-1) | (2-28) (2-46) 35:30:9:26 | Mauden
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Khi hdn hop thubc nhuém theo sang ché duoc st dung trong viéc nhudm, hdn
hop thudc nhudm dugc phén tan trong méi trudng nude béng chét lam phén tan va
chat 1am Gt theo cach théng thudng dé tao thanh nude thude nhudm dé nhudm hodc
in in s¢i dét ky nudc.

Va tuong tu, viéc st dung hdn hop thuc nhudém nhu duge md ta trén day dé
nhudm so1, cling nhu dung cho hdn hop céc s¢i nhudm nay tao thanh mét khia canh theo
sang ché.

Tt hon néu vat lidu dét téng hop duogc chon tir polyeste thom, dac biét la
polyetylen terephtalat, polyamit, dc biét 1a polyhexametylen adipamit, xenluloza axetat
béc hai, xenluloza triaxetat, va cac vat liéu dét ty nhién, dic biét 1a cac vat liéu xemluloza
va len. Vit liéu dét dugc dic biét uu tién 1a polyeste thom hodc hdn hop soi cia nd véi
so1 cua bét ky vat liéu dét nao da néu trén. Hon hop soi dugc dic biét uu tién bao gém
hdn hop cia polyeste-xenluloza, nhu polyeste-bong, va polyeste-len. Cac vat ligu dér
hodc hdn hop ctia né c6 thé & dang soi, s¢i 10ng, s¢i chi hodc vai dét hoac dét kim.

Cu thé 13, trong s c4c soi polyeste, khong chi cac sgi polyeste thong thuong (cac
so1 c6 d0 manh thong thuong) nhung cling gdm cac soi ¢d micro (cac soi c6 dd manh
nhé, d6 manh nhoé hon 0,6) c6 thé dugc sir dung 1am cac soi ma c6 thé duge nhuom mot
c4ch thanh céng bang hdn hop thudc nhudm theo sang ché.

Nhin chung, tit ca cac loai sgi c6 thé duge nhuém va do d6 sgi va hdn hop chira
01 nay dugc chon tir nhém bao gém: vat liéu so1 téng hop, vat liéu ni 16ng, ni 1ong-6,
ni 16ng-6.6 va sgi arémid, soi thue vat, soi tir hat, bong, bong hiru co, bong gao, xo dura
tir vo dura; soi libe, s¢i lanh, soi gai dau, soi day, soi cAy dAm but, soi gai, s¢i may; soi
tlr 14 cay, soi cdy xizan, sgi cdy thua s¢i, soi tir cay chudi; soi tir thﬁn/cuéng/vé thuc vat,
soi tir tre; soi tir dong vat, len, len hitu co, to lua, len casomia, len 16ng alpaca, vai ni
angora, soi tir [dng angora ciing nhu vat li¢u 10ng va da; so1 duoc san xuét, duoc tai tao
va tai ché, soi xenluloza; soi giéy, soi xenluloza dugc tai tao, sgi to nhan tao vitco, s¢i
axetat va triaxetat, va sgi Lyocell chita hdn hop thudc nhuém nhu dugc md ta trén day
& dang duoc lién két v& mit hoa hoc va/hodc vat Iy tao thanh khia canh khac cua sang
ché.

Céc vi du dién hinh v& tac nhan phan tan 1a lignosulphonat, cac san pham ngung
tu axit naphtalen sulphonic/formaldehyt va cac san pham ngung tu phenol/cresol/axit

sulphanilic/formaldehyt, céc vi du dién hinh vé chat 1am w6t 12 alkyl aryl etoxylat ma c6
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thé duoc sulphonat hoa hodc phosphat héa va vi du dién hinh vé c4c thanh phan khac
ma c6 thé c6 mit 12 cac mubi v6 co, cac chét khtr byi nhu déu khoang hodc nonanol, cac
chét long hitu co va céc chit dém. Cac tac nhan phan tén 6 thé c6 mit tir 30 dén 500%
dua trén khéi Iuwong cua hdn hop thubc nhuém. Cac tac nhan khir bui cb thé duoc su
dung véi lugng tir 0 dén 5% dua trén khdi lugng cita hdn hop thubc nhudm.

Quy trinh dé nhudm hodc in vat liéu chira carboxamido- va/hodc hydroxyl, bao
gdm viée cho vat lidu chita carboxamido- va/hogc hydroxyl tiép xtc voi hon hop thude
nhudm nhu dugc md ta trén day va/hodc dung dich nuéc nhu duge md ta trén day tao
thanh khia canh khéc ciia séng ché.

Vi du, trong truong hop nhudm céc soi polyeste va cac san pham hdn hop soi
nhu cac vai soi hon hop cia san pham vai dét soi pha chta céac soi polyeste thi c6 thé
duoc nhudém véi sy bén mau t6t bang cac phuwong phép nhudm théng thuong, nhu
phwong phép nhudm nhiét do cao, phuong phdp nhudm véi chit mang va phuong phép
nhudm thermosol. Trong mot sd truong hop, viéc bd sung chét axit vao bé nhudm co

thé dan dén viéc nhuém thanh cong hon nira.

Céc didu kién quy trinh thich hop c6 thé dugc chon tir céc dicu kign dudi day

()  nhudm xa & 36 pH tir 4 dén 8,5, & nhiét dd tir 125 dén 140 °C trong thoi
gian tu 10 dén 120 phut va trong didu kién 4p suét tir 1 dén 2 bar, chét chelat hoa tuy ¥
c6 thé duge thém vao;

(i)  nhudm lién tuc & d6 pH tir 4 dén 8,5, & nhigt do tir 190 dén 225°C trong
thosi gian tir 15 gidy dén 5 phut, chit e ché su di dong c6 thé tily ¥ duoc thém vao;

(iii) in truc tiép & pH tir 4 dén 6,5, & nhiét dd tir 160 dén 185°C trong khodng
tir 4 dén 15 phut trong dong hoi nhiét d cao, hodc & nhiét do tir 190 dén 225°C trong
khoang tir.15 gidy dén 5 phut dé c¢b dinh bang nung véi gia nhiét kho hodc ¢ nhiét 6 tur
120 dén 140°C va 1 dén 2 bar trong khoang tir 10 dén 45 phit trong dong hoi dicu ép,
c4c thc nhan lam w6t va chat lam dic (nhw alginat) voi luong tir 5 dén 100% theo khéi
lugng cua thudc nhudm c6 thé tiry ¥ dugc thém vao;

(iv) inxa (b'fmg cach don thudc nhudm 1én trén vat liéu dét, 1ém kho va in de
1én) & pH tu 4 dén 6,5, cac chit (e ché su di dong va cac chit 1am ddc co thé tuy ¥ dugc

thém vao;
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(v)  nhudm bing chit mang & pH tix 4 dén 7,5, & nhiét do tir 95 dén 100°C st
dung chit mang nhu metylnaphtalen, diphenylamin hogdc 2-phenylphenol, cac chét
chelat hoa c6 thé tiy ¥ duge thém vao; va

(vi) nhudm & didu kién khong khi voi axetat, triaxetat va ni 1ong & pH tir 4 dén
7.5, & nhidt d6 khodng 85°C ddi véi axetat hodic & nhiét 4o khoang 90°C déi v triaxetat
va nilon trong khoang tur 15 dén 90 phut, cac chit chelat hoa c6 thé tiy ¥ dugc thém

Vao.

Trong tat ca cac quy trinh trén, hdn hop thudc nhudém duoc &p dung dudi dang
thé phan tan chtta hdn hop thudc nhudém véi lugng tir 0,001 dén 20% khdi lugng, tot
hon 1a tir 0,005 dén 16% khdi lugng trong moi trudng nude.

Ngoai cac quy trinh ap dyng néu trén, hdn hop thudc nhudm cé thé dugc ap dung
cho céc vat lidu dét tdng hop va cac hdn hop soi bang cach in phun mue, céc chit nén
thy ¥ da duoc xur 1y trude dé hd tro viée in.

Muc dé in k¥ thuat sb 1én vat lidu dét, bao gém hdn hop thudc nhuém nhu dwoc
mo ta trén day tao thanh mot khia canh khac cta sang ché.

Déi véi cac ap dung phun myc, mdi trudng ap dung cé thé chira nudec va dung
mbi hitu co hoa tan trong nudce, tot hon 14 véi ty 1€ trong lwong tir 1:99 dén 99:1, t6t hon
nita 12 tr 1:95 dén 50:50 va dic biét 1a trong khoang tir 10:90 dén 40:60. Dung méi hitu
co hoa tan trong nudce t8t hon 13 chtra C1-Cs-alkanol, dic biét 1a metanol hodc etanol,
keton, dic biét 1a axeton hodc metyl etyl keton, 2-pyrolidon hodc N-metylpyrolidon,
glycol, dic biét 14 etylen glycol, propylen glycol, trimetylen glycol, butan-2,3-diol,
thiodiglycol ho#ic dietylen glycol, glycol ete, ddc biét 1a etylen glycol monometyl ete,
propylen glycol monometyl ete hodc dietylen glycol monometyl ete, ure, sulphon, dédc
biét 14 bis-(2-hydroxyetyl) sulphon hodc cac hdn hop cua chang.

Céc thubc nhudm ciing c6 thé duogc ap dung voi cac vat liéu dét sir dung cacbon
dioxit siéu t6i han, trong trudng hgp d6 cac tac nhén tao ché pham thubc nhudm cé thé

tuy y duoc lugce bo.
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YEU CAU BAO HQ

1. Hon hop thudc nhudm chira

it nhat mot thue nhudm co6 cong thire (1)

NO,
R’
3
QZN N\\ - /R 1
N (1)
F NN

trong d6 ddc 1&p voi nhau
R! 1a hydro, (Ci-C4)-alkyl hodc C;-Cs-alkoxy,
R? 1a hydro, carboxy, (C1-Ca)-alkyl, halogen, axylamino, -NHCO-aryl, ~-NHCO-benzyl)
hodc sulfonylamino,
R*va R* 14 hydro, (C1-C4)-alkyl, (CH2)a-phenyl, CH2-CH=CHz, (CH2)»-OH, (CH2)»-O-
(C1-Ca)-alkyl, (CH2)n-O-phenyl, (CHa)a-O-benzyl, (CH2)a-O-(CH2)m-OH, (CH2)s-O-
(CH2)m-0-(C1-Ca)-alkyl, (CH2)a-O-(CH2)m-O-phenyl,  (CHz)n-O~(CH2)m-O-benzyl,
(CH2)n-COOH, (CH2)a-COO-(C1-Ca)-alkyl, (CH2)n-COO-phenyl, (CH2)s-COO-benzyl,
(CH2)n-CN, (CH2)n-COO(CH2)m-CO-(Ci-C4)-alkyl, (CH2)n-COO(CH2)m-CO-phenyl,
(CH2)a-COO(CH2)m-CO-benzyl, (CHz)n-O-CO-(Ci-Ca)-alkyl, (CH2)a-O-CO-phenyl,
(CH2)a-O-CO-benzyl, COO-(CHa)a-2-furfuryl, (CH2)m-O-(CHz)n-2-furfuryl, CHR®-
(CHz)p-(Cl-C4)¥alkyl, CHR’-(CHa), phenyl, CHR®-CH=CH,, CHR’-(CHz),-OH, CHR®-
(CH,),-0O-(C1-C4)-alkyl, CHR’-(CH2),-O-phenyl, CHR®-(CH>)p-O-benzyl, CHR’-
(CH2)p-O-(CH2)m-OH,  CHR®-(CH2)p-O-(CH2)m-O-(Ci-Ca)-alkyl, CHR’-(CH2),-O-
(CHz)m-O-phenYL CHR®-(CH2),-O-(CH2)m-O-benzyl, CHR’-(CHz),-COOH, CHR®-
(CH,)p,-COO-(C-Cs)-alkyl, CHR’-(CH2),-COO-phenyl, CHR’-(CH;)p-COO-benzyl,
CHR®-(CH2),-CN,  CHR’-(CH2)p-COO(CH2)n-CO-(C:-Ca)-alkyl, CHR’-(CHz)p-
COO(CH2)m-CO-phenyl, CHR?-(CHz),-COO(CHz):-CO-benzyl, CHR’-(CHz)p-O-CO-
(C1-Cy)-alkyl, CHR’~(CH2),-O-CO-phenyl, CHR?-(CHa),-O-CO-benzyl, CHR’-(CHz)p-
2-furfuryl hodic CHR®-(CHa)p -O-(CH)y-2-furfuryl,

trong do
R? 14 (C1-C4)-alkyl hodc (C1-Cs)-alkyl dugc thé bang -OH hodc halogen,
nlal dén4,

mlal dén4va
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p1a 0 dén 3,

v6i diéu kién 12 {t nhit mot trong sb R? va R* khong 13 hydro,
va

it nhat mot thube nhudm cé cong thirc (2)

X
O,N N R°

\
X R°

trong d6 doc lap vo6i nhau
RS va R° 1a hydro, (C1-Ca)-alkyl, (CHa)w-phenyl, CHz-CH=CH, (CH2)s-OH, (CHz),-O-
(C1-Cs)-alkyl, (CH2)a-O-phenyl, (CHz)a-O-benzyl, (CH2)n-O-(CH2)m-OH, (CH2)n-O-
(CH)m-O-(Ci1-Ca)-alkyl, (CH2)x-O-(CHz)m-O-phenyl, (CHa)y-O-(CHz)m-O-benzyl,
(CH2)a-COOH, (CH2)y-COO-(C1-Cs)-alkyl, (CH2)s-COO-phenyl, (CH2):-COO-benzyl,
(CH2w-CN, (CH2)s-COO(CH2)m-CO~(Ci-Cs)-alkyl, (CHz)s-COO(CHz)m-CO-phenyl,
(CH2)a-COO(CH2)m-CO-benzyl, (CHs)-O-CO-(Ci-Ca)-alkyl, (CHz)»-O-CO-phenyl,
(CH2)a-0-CO-benzyl, COO-(CHa)a-2-furfuryl hodic (CHz)m-O-(CHa)u-2-furfuryl,

trong d6
nlaldéndva
mla 1 dén 4,
v6i didu kién 1a it nhat mot trong s6 R® va R® khong 1a hydro,
R'91a hydro, (Ci-Cs)-alkyl hodc (Ci-Cs)-alkoxy,
R'' 1a hydro, carboxy, (Ci-Cs)-alkyl, halogen, axylamino, -NHCO-aryl, -NHCO-
benzyl) hodc sulfoﬁylamino,
X5 va X° 13 hydro, halogen, nitro hodc xyano,

v6i didu kién 12 it nhit mot trong s6 X° va X° khong 1a hydro.

2. Hbn hop thudc nhudém theo diém 1, trong d6 doc lap véi nhau trong it nhét mot
thudc nhudm c6 cong thic (1)

R' 14 hydro, metyl hodc metoxy,

R? 13 hydro, hydroxy, COOH, COO-(C:-Cz)-alkyl, (Ci-Ca)-alkyl,
~NHCO-(Ci-C»)-alkyl, -NHCO-aryl, -NHCO-benzyl hodc —NHSO;-(C-Co)-alkyl,
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R3 vaR*1a hydro, (C1-C2)-alkyl, (CHz)-phenyl, CH,-CH=CH>, (CH2)2-O~(C1-C2)-alkyl,
(CHa)2-O-phenyl, (CHz):-O-benzyl, (CH2)2-O-(CH2)m-O-(C1-C2)-alkyl, (CHz2)2-O-
(CH2)m-O-phenyl, (CHz)2-O-(CH2)m-O-benzyl, (CH2)n-COO-(Ci-Co)-alkyl, (CHz)n-
COO-phenyl, (CH2)a-COO-benzyl, (CH2)a-CN, (CH2)n-COO(CH2)m-CO-(Ci-C2)-alkyl,
(CH2)a-COO(CHz)m-CO-phenyl, (CHz)x-COO(CHz)m-CO-benzyl, (CH2)x-O-CO-(Ci-
Cy)-alkyl, (CH2)a-O-CO-phenyl, (CHz2)s-O-CO-benzyl, COO-(CHz)n-2-furfuryl,
(CH2)m-O-(CH2)n-2-furfuryl,
CHR’-CH=CH,,  CHR’-(CH2),-0-(C1-C2)-alkyl, CHR’-(CH.)p-O-phenyl, CHR’-
(CHa),-0O-benzyl, CHR-(CHz)p-0-(CH2)m-0-(Ci-C)-alkyl, CHR’-(CHa)p-O-(CH2)m-
O-phenyl,  CHR’-(CH2),-O-(CH2)m-O-benzyl, CHR’-(CH2),-COO-(C1-Cz)-alkyl,
CHR’-(CH,),-COO-phenyl, CHR’-(CHa),-COO-benzyl, CHR®-(CH»),-CN, CHR’-
(CHa),-COO(CH2)m-CO-(Ci-C2)-alkyl, CHR®-(CHa),-COO(CH2)m-CO-phenyl, CHR®-
(CH1),-COO(CH3)m-CO-benzyl, CHR’-(CH2),-0-CO-(Ci-C2)-alkyl, CHR’-(CHa),-O-
CO-phenyl hodc CHR?-(CHz),-O-CO-benzyl,

trong do
R® 14 (C1-Ca)-alkyl hoidc (Ci-Ca)-alkyl duoc thé bang -OH hodc halogen,
nla I hodc 2,
mla 1 hodc 2 va
p 1a 0 hodc 1,

voi diéu kién 1a it nhAt mot trong s6 R? va R* khong 13 hydro.

3. Hon hop thudc nhudm theo diém 1 hoic 2, trong d6 ddc 1ap vdi nhau trong it nhét
mot thude nhudm c6 cong thic (1)
R! Ia hydro hodc metoxy,
R? 13 hydro, metyl hodc ~-NHCO-(C1-Cz)-alkyl,
R3va R*1a hydro, (Ci-C2)-alkyl, (CHz)-phenyl, CH2-CH=CHo, (CH2)2-0-(C1-Co)-alkyl,
(CH2)2-O-phenyl, (CHz)2-O-benzyl, (CH2)2-O-(CH2)m-0-(C1-C)-alkyl, (CH2)n-COO-
(C1-Co)-alkyl, (CH2)n-COO-phenyl, (CH2)»-COO-benzyl, (CH2)»-CN, (CH2)n-
COO(CHz)m-CO-(C1-C2)-alkyl, (CH2)a-COO(CH2)m-CO-phenyl, (CH2)p-COO(CH2)m-
CO-benzyl, (CH2)n-0-CO-(C1-Ca)-alkyl, (CHz2)a-O-CO-phenyl, COO-(CHz)u-2-
furfuryl hodc (CHa)m-O-(CHz)n-2-furfuryl, CHR?’-(CH2)p-COO-(C1-Co)-alkyl,

trong do
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R’1a (C1-Cy)-alkyl,
nla 1 hodc 2,
m 13 1 hodc 2 va

v6i diéu kién 12 it nhit mot trong s6 R? va R* khong 13 hydro.

4, Hdn hop thudc nhudm theo diém bt ky trong sb cac diém tir 1 dén 3, trong 46 it

nhit mot thudc nhudm co cong thire (1) 1a thubc nhudm c6 cong thirc (1a)

NO,
o-R®
O,N N R’
2 Y N (1a)
N4
F R
HN
-

O

trong d6 doc 1ap véi nhau
R3va R*1a hydro, (C1-C2)-alkyl, (CHz)-phenyl, CH>-CH=CHa, (CH2)2-O-(C1-C2)-alkyl,
(CH2)2-O-phenyl, (CHa)2-O-benzyl, (CH2)2-O-(CH2)m-O-(C1-Ca)-alkyl, (CH2)n-COO-
(C1-Co)-alkyl, (CH2)a-COO-phenyl, (CH2)n-COO-benzyl, (CH2)»-CN, (CH2)n-
COO(CHz)m-CO-(C1-C2)-alkyl, (CH2)x-COO(CH2)m-CO-phenyl, (CH2)n-COO(CH2)m-
CO-benzyl, (CH2)n-O-CO~(C1-C2)-alkyl, (CH2)a-O-CO-phenyl, COO-(CHz)n-2-
furfuryl, (CH2)m-O-(CHa)a-2-furfuryl hoac CHR®-(CH2)p,-COO-(C1-Co)-alkyl,

trong do
R%1a (Ci1-Cs)-alkyl,
nla 1 hodc 2,
m1a 1 hodc 2 va
pla 0 hodc 1,
véi didu kién 12 it nhAt mot trong s6 R? va R* khong 1a hydro, va

R7 va R® 14 etyl hodc metyl.

5. Hdn hop thudc nhudm theo didm bat ky trong s6 cac diém tir 1 dén 3, trong d6 it

nhét mot thudc nhudém cé cong thire (1) 1a thuc nhudém c6 cong thire (1b)
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O,N —N\\ /R
N\ 4
F R

trong d6 doc 1ap véi nhau
R3vaR*1a hydro, (Ci-C2)-alkyl, (CHz)-phenyl, CH2-CH=CH>, (CH2)2-O-(C:-C2)-alkyl,
(CHa)2-O-phenyl, (CHz2)2-O-benzyl, (CH2)2-O-(CH2)m-O-(Ci-C2)-alkyl, (CH2)o-COO-
(C1-Co)-alkyl, (CH2)a-COO-phenyl, (CH2)»-COO-benzyl, (CH2)a-CN, (CHajn-
COO(CH,)m-CO-(C1-C2)-alkyl, (CH2)o-COO(CHa)m-CO-phenyl, (CH2)a-COO(CH2)m-
CO-benzyl, (CH2)n-O-CO-(C1-Cy)-alkyl, (CH2)a-O-CO-phenyl, COO-(CH2)n-2-
furfuryl, (CHz)m-O-(CH2)n-2-furfuryl hodc CHR?-(CHz),-COO-(Ci-Cz)-alkyl,

trong do »
R?1a (C1-Cy)-alkyl,
nla 1 hoac 2 va
mla 1 hoic 2,
pla 0 hodc 1,
v&i didu kién 12 it nhAt mot trong s6 R? va R* khong 1a hydro, va

R 1a etyl hodc metyl.

6. Hon hop thude nhudm theo diém bat ky trong sb cac diém tir 1 dén 3, trong do it

nhét mot thude nhudm c6 cong thire (1) 1a thude nhudm c6 cong thire (1c)

O,N N R
\ /

Nod

F R

trong d6 doc lap voi nhau

R3va R*1a hydro, (C1-C2)-alkyl, (CHz)-phenyl, CH2-CH=CHa, (CH2)2-O~(C1-C2)-alkyl,
(CH2)2-O-phenyl, (CH2)2-O-benzyl, (CH2)2-O-(CH2)m-0-(Ci-Ca)-alkyl, (CHz)n-COO-
(C1-Co)-alkyl, (CH2)s-COO-phenyl, (CH2)»-COO-benzyl, (CH2)x-CN, (CH2)u-
COO(CH2)m-CO-(C1-C2)-alkyl, (CH2)a-COO(CH2)m-CO-phenyl, (CH2)n-COO(CH2)m-
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CO-benzyl, (CH2)s-O-CO-(Ci-Cp)-alkyl, (CH2)n-O-CO-phenyl, COO-(CHz)n-2-
furfuryl, (CH2)m-O-(CHa)n-2-furfuryl hoidc CHR?-(CH2),-COO-(Ci-Cz)-alkyl,
trong do
R?1a (C1-Cy)-alkyl,
nla 1 hodc 2,
mlalhodc2va
pla Ohodc 1,

v6i didu kién 12 it nhit mot trong s& R? va R* khéng 12 hydro.

7. Hdn hop thudc nhudém theo didm bAt k¥ trong sb cac diém tir 1 dén 3, trong d6 it

nhat mot thuc nhudm cé cong thire (1) duge chon tir nhém bao gbm

NO,
O__
N N (1-1)
F
HN 0
- &
O >
NO,
O_._
O,N N, : H
N N (1-2)
F
HN 0
>/., o __
0
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NO,
— o—
NN /TN, 467,\]/‘“ (1-14)
\ 7/
F
PNV
— 0
O b

N N
F N (1-15)
HN o ©
o— —
O,N N\\N : N \_/ (1-16)
0

3
NO, |
- o— -
ON— —N\\N — N/-—@ (1-18)
F \ 7 \_cn
HN
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F

HN

@] \
NO,
O_
O,N N
F
HN
O
NO,
O,N
NN\ 7
F
HN
O
NO,
O_
O,N N,
N
F

HN

@)
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N (1-21)
\_>‘ —
| o
0
—COOCH
N (1-22)
\—cooc,H
(1-23)
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NO, O
e
ON N\\ /_/
N— N {1-26)
F \——\
HN O‘(
0
o
NO,
o— o—
ON Ny /_/
N N (1-27)
F \—\
HN Oo—
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2
OoO— 0
OZN '\l\\ /_j _\
N N (1-28)
F N—
HN>_ O—/
O 2
NO,
O_
OZN N\\ N/_
N 1-29
; 29
HN>_
0
NO

0O
NO
2 O—/
ON Ny /T
N N (1-31)
F —
HN>—
O b
NO,
o_
ON —N /T
N—</ />—N (1-32)
F A
HN
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NO,
_ o—
O,N- N _
N7 N = (1-33)
HN>_ N\
0
NO,
o~
OZNAQ_N\\ o /_/ 1-34
N— N (1-34)
Il W
HN> A\
0 .
NO,
O_
ot N\\N —N/— (1-35)
F \—\
HN>/_ CN
O b
NO,

O__
O.N N /—/
2 Y N (1-36)

HN CN
o)
NO,
O__

o )N =X D

(1-37

- -
HN
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(1-38)

(1-42)
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N N
1-53
F } 7 \—coocH, 1%
HN
O b
NO,
ON— }—N\\ —COOC,H,
N N (1-54)
F \—COOC,H,
HN
o
NO,
o,N N,
N -N\ (1-55)
F |
HN
O b
NO,
CN
o,N N —
N N (1-56)
- N
/
HN
O b
NO,
Y7 N\ N (1-57)
F
HN CN
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NO,
OZN—<_ N — /—COOCH,
. NN N (1-58)
HN>_
(0]
NO,
ozw—Q‘N\\ = \ 7
~ N\ /R
HN (1-59)
o>/_

66

66/80



45222 67/80

NO,
CN
ON Ny /r—/
N—*<::>}—N (1-64)
F
CN ,
NO,
ON—\ )N, N/—ooooHS
- N (1-65)
NO,
COOCH
O,N \ / \ N/__ 3 (1-66)
F \—coocH
NO,
>
O,N N = —
i N N (1-67)
\ 7/
F /
o

va
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NO,
CN
ON Ny <: > / (1-70)
N N
F \—\ 0
o~
8. Hbn hop thudc nhudm theo diém bt ky trong s6 cac didm tir 1 dén 7, trong d6

déc lap vai nhau trong it nhat mot thubc nhudm cé cong thire (2)

R’ va R 13 hydro, (Ci-Cz)-alkyl, (CHz)-phenyl, CH,-CH=CH>, (CH2)2-O-(Ci-
Co)-alkyl, (CHa)p-O-phenyl, (CHa)-O-benzyl, (CH:)s-O-(CHy)m-O-(C1-Ca)-alkyl,
(CH3)2-O-(CH2)m-O-phenyl, (CH2)2-O-(CH2)m-O-benzyl, (CHz2)n-COO-(Ci-Ca)-alkyl,
(CH2)a-COO-phenyl, (CH2)a-COO-benzyl, (CH2)x-CN, (CH2)s-COO(CH2)m-CO~(Ci-
C)-alkyl, (CH2)a-COO(CHz)m-CO-phenyl, (CH,)u-COO(CHz2)m-CO-benzyl, (CH2)-O-
CO-(C1-Cy)-alkyl, (CH2)a-O-CO-phenyl, (CH2)n-O-CO-benzyl, COO-(CHz)x-2-furfuryl
hodc (CH2)m-O-(CHz)n-2-furfuryl,

trong do
nla 1 hoac2va
mla 1 hoac 2,
v6i didu kién 12 it nhit mot trong s6 R® va R® khong 1a hydro,

R!? 13 hydro, metyl hodc metoxy,

R 1 hydro, hydroxy, COOH, COO-(Ci-C2)-alkyl, (Ci-Ca)-alkyl, -NHCO-(C1-C2)-
alkyl, -NHCO-aryl, -NHCO-benzyl hodc -NHSO-(C1-Cz)-alkyl va

X3 va X° 1a hydro, clo, bromo, nitro hodc xyano,

véi didu kién 13 it nhAt mot trong sb X5 va X° khong 1a hydro.

9. Hon hop thudc nhudm theo didm bat ky trong sb cac diém tir 1 dén 8, trong d6
doc 1ap v6i nhau trong it nht mot thude nhudm c6 cong thirc (2)

R’ va R¢1a hydro, (C1-C2)-alkyl, (CHz)-phenyl, CH,-CH=CH2, (CH2)2-O-(C1-C»)-alkyl,
(CHz)2-O-phenyl, (CHz)2-O-benzyl, (CHz)2-O-(CH2)m-O-(Ci1-C2)-alkyl, (CH2)»-COO-
(C1-Co)-alkyl, (CH2),-COO-phenyl, (CH2)s:-COO-benzyl, (CH2)s-CN, (CH2)n-
COO(CHa)m-CO-(C1-C2)-alkyl, (CH2)s-COO(CH2)m-CO-phenyl, (CH2)n-COO(CHz2)m-
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CO-benzyl, (CHy)»-0-CO-(C;-Cr)-alkyl, (CH2)a-O-CO-phenyl, COO-(CHz)n-2-furfuryl
hodc (CH2)m-O-(CHaz)a-2-furfuryl,
trong d6
nla 1 hoac 2 va
m la 1 hodc 2,
véi didu kién 13 it nhat mot trong s6 R® va R° khong 1a hydro,
R!% 13 hydro hodc metoxy,
R!! 13 hydro, metyl hoic -NHCO-(C1-Cy)-alkyl va
X® va X6 1a hydro, bromo, clo, nitro hodc xyano,

vé6i didu kién 12 {t nhit mot rong sb X5 va X khong 12 hydro.

10.  Hdn hop thudc nhudm theo diém bat ky trong sb cac didm tir 1 dén 9, rong 46 it

nhét mot thudc nhudm cé cong thire (2) 1a thudc nhudém ¢ cong thic (2a)

X
— /o—RS ]
O,N— N — R
2 N\ / \\N_ <_>'Ni (2a)
X gi R
HN
(@)

trong d6 doc 1ap véi nhau
RS va RS14 hydro, (C)-C2)-alkyl, (CHs)-phenyl, CHz-CH=CHz, (CHa),-0-(C1-C2)-alkyl,
(CH2)2-O-phenyl, (CHz)2-O-benzyl, (CHz2)2-O-(CHz)m-O-(C1-Cz)-alkyl, (CH2)n-COO-
(C1-C2)-alkyl, (CH2),-COO-phenyl, (CH2)n-COO-benzyl, (CH2):-CN,  (CHy)a-
COO(CH2)m-CO-(C1-C2)-alkyl, (CHz)a-COO(CH2)m-CO-phenyl, (CH2)a-COO(CHz2)n-
CO-benzyl, (CH2)s-O-CO-(C1-Ca)-aikyl, (CH2)n-O-CO-phenyl, COO-(CHz)u-2-furfuryl
hodc (CH2)m-O-(CH2)s-2-furfuryl,

trong do
nla 1 hoac 2 va
m1a 1 hodc 2,
véi didu kién 1a it nhat mot trong s6 R® va R® khong 1a hydro,
R7 va R® 14 etyl hodc metyl,
X® 13 hydro, bromo, clo, nitro hodc xyano va
X6 14 nitro hodc xyano,
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v6i didu kién 1a X5 va X6 khong déu 1a nitro.

11.  Hbn hop thuc nhudm theo diém bat ky trong sb cac diém tir 1 dén 9, trong do it
nhit mot thudc nhudm co cong thirc (2) 1a thudc nhudm c6 cong thirc (2b)

X

O,N N — R®
i \\N4§\_:/>— N (@)
X R°
HN>_ .
0
R5va R®1a hydro, (Ci-Cz)-alkyl, (CH2)-phenyl, CH,-CH=CH>, (CH2)2-O-(C1-Cy)-alkyl,
(CH2)2-O-phenyl, (CH2)2-O-benzyl, (CHz)s-O-(CHa)m-0-(C1-C2)-alkyl, (CHa)»-COO-
(Ci-Ca)-alkyl, (CH2),-COO-phenyl, (CH2),-COO-benzyl, (CH2)a-CN, (CHz)n-
COO(CH2)m-CO-(C1-Ca)-alkyl, (CHz)s-COO(CH2)m-CO-phenyl, (CH2)a-COO(CHz)m-
CO-benzyl, (CH2)p-0-CO-(C1-Ca)-alkyl, (CH2)s-O-CO-phenyl, COO-(CHa)y-2-furfuryl
hodc (CH2)m-O-(CHa2)n-2-furfuryl,
trong d6
nla 1 hoac 2 va
m la 1 hoac 2,
v6i diéu kién 12 it nhit mot trong s& R® va R¢ khong 1a hydro,
R7 14 etyl hodc metyl va
X3 14 bromo, clo, nitro hodc xyano va
X6 1a nitro hodc xyanov,

véi diéu kién 13 X va X6 khong déu 1a nitro.

12.  Hbn hop thude nhudm theo diém bt ky trong sb cac diém tir 1 dén 9, trong do it

nhit mot thudc nhudm cé cong thic (2) 1a thubc nhudém c6 cong thirc (2¢)
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trong d6 doc 1ap véi nhau

R? 14 hydro hodc -NHCO-(C;-C)-alkyl,

R5va R%1a hydro, (Ci-C»)-alkyl, (CHz)-phenyl, CH>-CH=CHz, (CH2)2-O-(C,-C)-alkyl,
(CH2)2-O-phenyl, (CH2)2-O-benzyl, (CH2)2-O-(CHz)m-O-(Ci-C2)-alkyl, (CH2)»-COO-
(Ci-Cp)-alkyl, (CH2)a-COO-phenyl, (CH2)n-COO-benzyl, (CH2)a-CN, (CH2)n-
COO(CH2)m-CO-(C1-C2)-alkyl, (CH2):-COO(CH2)m-CO-phenyl, (CH2)a-COO(CH2)m-
CO-benzyl, (CH2)n-O-CO-(C;-C2)-alkyl, (CH2)»-O-CO-phenyl, COO-(CHz)n-2-furfuryl
hodc (CH2)m-O-(CHz)n-2-furfuryl,

trong do

nla I hoac 2 va

m la [ hodc 2

v6i didu kién 1a it nhit mot trong s6 R® va RS khong 13 hydro,

X3 va X° 13 bromo hoic clo.

13.  Hdn hop thudc nhudm theo diém bt ky trong s6 cac didm tir 1 dén 9, trong d6 it

nhét mot thudc nhudm cé cong thic (2) 1a thudc nhuém cé cong thire (2d)

X6
ozN—O—N R’
\
\NQN/ (2d)
\R6
HN
-

O
trong d6 doc 1dp véi nhau
RS va R61a hydro, (Ci-Ca)-alkyl, (CHz)-phenyl, CH>-CH=CH>, (CH2)2-O-(C1-C2)-alkyl,
(CH2)2-O-phenyl, (CHz)2-O-benzyl, (CHz)2-O-(CHz2)m-O-(C1-C2)-alkyl, (CH2)n-COO-
(C1-C2)-alkyl, (CH2)s-COO-phenyl, (CH2):-COO-benzyl, (CH2)a-CN, (CHz)w-
COO(CH2)m-CO-(Ci1-C2)-alkyl, (CH2):-COO(CH2)m-CO-phenyl, (CH2)n-COO(CHz2)m-
CO-benzyl, (CH2)s-0-CO-(C1-Cz)-alkyl, (CH2)n-O-CO-phenyl, COO-(CHa)n-2-furturyl
hodc (CHz2)m-O-(CHz)n-2-furfuryl,
trong 46

nla 1 hodc2va
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m la 1 hodc 2
v6i diéu kién 13 it nhAt mot trong s6 R va R® khong 1a hydro,
R7 14 etyl hodc metyl va

X% 1a clo, bromo, nitro hodc xyano.

14.  Hdn hop thudc nhudm theo diém bét ky trong s6 cac diém tir 1 dén 9, trong d6 it

nhat mot thudc nhudm ¢ cong thire (2) dugce chon tir nhém bao gbdm

OMe
Br /—COOCH,
N N (2-1)
O.N N \—coocH,
HN
NO, >=o
H,C
OMe
Cl /—COOCH,
N N (2-2)
O,N N \—Co0CH,
HN
NO, >:o
H,C
OMe
CN /—COOCH,
N N (2-3)
O,N N \—COOCH,
HN
NO, 0
H,C
OMe
Br /—COOG,H;
N N (2-4)
/,
O,N N’ \—COOC,H,
HN
NO, 0
H,C
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O,N

O,N-

OMe
cl = /~—COOC,H,
N—§ N (2-5)
—N \—COOC,H,
HN
NO, >=o
H,C
OMe
CN /—COOC,H;
N N (2-6)
N’ \—Co0C,H,
HN
NO, >:—o
H,C
OMe
Br —COOCH,
N N (2-7)

HN
=
H,C
0—CH,
/= /—coocH,
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O-CH,
Br —(  /—COOCH,
O,N -——N¢l \ /\ (2-10)
HN
NO, >==o
H,C
O-CH,
cl = /—COOCH,
N )N (2-11)
O,N —N’ \
HN
NO, =0
H,C
O—CH,
CN —COOCH
N N
o,N —N \ (2-12)

HN
N02 >:O
H,C

3 COOCH,
-*g ;* (2-13)
O,N—- -
H
2
COOCH,

3

0 N‘Q‘ ;: f L (2-14)
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H3 COOCH,
Q_ 219
\_/
O-CH, COOCH,
N
(2-16)
e @ K
COOCH,
H, pooCH,
_*gij;—- (2-17)
COOCH

H,C

O- CHA COOCH,

\ /
Cooc:H3
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O_
Br /—COOCH,
N N
ON N (2-20)
HN
NO, >=o
H,C
o_
CN /—COOCH,
N N
O,N N (2-21)
HN
N02 >=O
H,C
o)
0
o— 0
o
N N
o,N N >
HN (2-22)
NO, 0
H,C
0
o)
o0— 0
Br
N N
O,N N
(2-23)
HN
NO, >:o
H,C
o)
0
o— 0
CN
N N
O,N N
(2-24)
HN
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0
o)
o— o)
cl
N N
O:N ) b 2-25
HN (2-25)
NO, >=o
H,C
0
0
o— 0
Br
N N .
O,N N’ — 22
HN (2-26)
NO, >=o
H,C
0
0
o— 0
CN
N N
O,N N’ —— .
HN (2-27)
NO, >=o
H,C

e aaly

,,N‘QN (2-29)
OZN—< E}-—N — >
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<:2 ,,N‘</ >—
O,N N
HN
NO, o)
H,C
CN

78

e}

(2-31)

N
(2-34)
COOCH
N//
N (2-35)
C2H5
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