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(57)  Sang ché d& cap dén thubc nhuém dé nhudm soi polyolefin véi su c6 mit ctia
cacbon dioxit siéu téi han, ¢6 thé dugc str dung dé nhudém soi polyolefin véi nhiéu mau
sac khac nhau thong qua qua trinh nhuém néng d6 cao va ¢ thé dat duge do bén mau
vuot trdi ¢6 dd bén véi anh sang, su thang hoa, su giat sach, va tuong tu trong cac san
phim nhudm, ciing nhur phuong phap nhuém dé& nhuém soi polyolefin véi sy c6 mit
clia cacbon dioxit sidu t6i han, va soi polyolefin dugc nhudém bang phuong phép
nhudm. Sang ché dé xut thubc nhuém dé nhudém soi polyolefin véi su c6 mit clia
cacbon dioxit siéu té1 han chira it nhit mét hop chét trong sb cac hop chat dugc dai dién
bdi Cong thirc chung (A) dn (G), phuong phép nhudém dé nhudm soi polyolefin bing
cach st dung thudc nhudm véi su ¢6 mit cia cacbon dioxit siéu toi han, va soi

polyolefin dugc nhudm bang phuwong phap nhudm.
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Linh vire k§ thuit dwoe dé cip

Sang ché dé cap dén thubc nhuém dé nhudm soi polyolefin véi sy c6 mat ciia
cacbon dioxit siéu tGi han, phuong phap nhuém dé nhudm soi polyolefin véi sy c6 mit
ctia cacbon dioxit siéu t6i han, va s¢i polyolefin dugc nhudm bing phuong phap
nhudm nay.

Tinh trang ki thuat clia sing ché

Nhura trén co s¢ polyolefin nhu nhya polypropylen va nhua polyetylen la loai
nhura nhiét déo két tinh, va c6 céc dic tinh virot trdi nhu ré tién, d& gia cdng, d§ bén cao,
do beén hoa hoc cao, do chéng xudce cao, do bén ubn cao, trong luong nhe, kha ning hép
thu do 4m thip, d6 dAn nhiét thap va cac dic tinh chdng tinh dién cao.

Mt khéc, nhua trén co s& polyolefin 1a cac hop chét cao phan tir ma cac chudi
chinh va chudi phu ctia ching déu bao gdm cac hydrocacbon, va do d6 viéc nhudém &
ndng dd cao va d6 bén cao ciia ching dugc coi 1a rat kho vi cac ly do 1a 4i lyc clia
chung dbi véi cac hop chét thudc nhudém thong thudng va tinh twong hop véi cac hop
chét thubc nhuém théng thuong thip, ching khéng c6 cac nhém chiic ¢6 higu qué véi
céc phan tmg hoa hoc, v.v...

Do d6, hiu hét cic nhua trén co s& polyolefin ¢6 mau c6 san trén thi truong
hién nay thu dugc bang cach thém chit mau vao cac vién polyme hoic loai tuong ty &
mét cong doan sén xudt nhit dinh, va sau d6 duoc kéo thanh soi hogc duc thanh hinh

dang mong muon.
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| Trong phuong phép tao mau nay, cn x4c dinh mau & giai doan dau ctia qua
trinh sAn xuét san pham nhya. Néﬁ tinh dén loi nhuan, ciing cAn san xuAt mdt lugng san
phém nhét dinh hosic 16n hon cho mdi mau, didu nay dan dén viéc han ché vé su thoai méi
Irra chon mau.

Hon nita, néu mau cla san phém nhura bi thay dbi, can thuc hién buéc thay thé
hat nhra mau céia mau trude d6 van con trong thiét bi san xuat san pham nhya bang hat
nhura méu cia méau tiép theo. Budc niy dit ra vin dé 1a mdt luong 16n nhya b léng phi,
thdi gian va nang lugng bi 1ang phi.

 Nhu dugc md ta trong Tai liéu phi sang ché 1, nhya polypropylen va nhua
polyetylen dugc bao gdm trong bén loai nhya tong hop da ning chinh cling véi nhya
polyvinyl clorua va nhua polystyren, va dugc sir dung trong nhiéu linh vuc.

Tuy nhién, c6 nhimg han ché dang ké dbi voi cac img dung clia soi téng hop
dugc lam tir nhyra poiypropylen hodc nhua polyetylen.

Cic Iy do 6 thé hinh dung duge cho didu ndy 13, vi du, nhuém ndng do cao va do
bén cao clia cic soi nhira polypropylen va céc soi nhua polyetylen 1a rat kho nhu di dé
cap 0 trén, khong thé tranh dugc viée ting d6 min cia soi don khi st dung phuong
phép nhudém quay trong d6 str dung chit mau, diy 1a phuong phap tao mau hiéu qua
duy nhét, va su thodi méi Iyra chon mau bi han ché.

Mbt nd luc da duge thuc hién dé thay ddi cAu triic phén t cla thubc nhudm dé
cho phép nhudém nudc céc soi nhura trén co s& polyolefin. Cu thé, c4c tai liéu sang ché
tir 1 dén 5 @8 xuét thude nhudm dé nhudm céc soi nhya trén co sé polyolefin.

Tai liéu sang ché 1 mb ta céc vi du sin xuét thue nhudm mau d6 va thude
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nhuém mau tim thu duogc bang cach dira vao thudc nhudém trén co s& anthraquinon,
nhém phenoxy ¢6 nhém alkyl hoac nhém xycloalkyl co tir 3 dén 12 nguyén tir cacbon
Jam nhém thé va vi du vé nhuém cac soi nhua polypropylen bang cach sir dung cic
thudc nhuém nay.

Tuy nhién, rat kho dé thuc hién nhuém & né)ng do cao cac soi nhua trén co s¢
polyolefin st dung thudc nhuém mau do trén co s& anthraquinon hogc thudc nhuém
mau tim trén co s& anthraquinon. Hon nita, lién quan dén cach thirc thuc nhudém duoc
st dung trong viéc nhudm, Tai liéu sang ché 1 néu rd ring thubc nhudm mau dé trén co
s& anthraquinon dugc hoa tan trong rugu hodc axeton, la mét dung mdi hitu co, trude
khi stt dung. R4t kho dé néi ring phuong phap nhudm nay 13 than thién véi méi truong.

Tai lidu sang ché 2 md ta cac vi du san xuat thudc nhudm mau xanh lam thu
duoc bang cach cho vao thubc nhuém trén co s& anthraquinon, nhém phenoxy cé
nhém alkyl ¢6 tir 1 d&én 9 nguyén tir cacbon, nhém xycloalkyl hogic nhém halogeno lam
nhém thé va vi du vé nhudm céc soi polyeste, cac s¢i polyamit va cic soi nhya trén co
s& polyolefin st dung céc loai thudc nhuém nay.

Tuy nhién, rat khé d thuc hién nhuém & n(‘A)ng do cao di véi soi nhua trén co
s& polyolefin bang cach st dung thudc nhuém mau xanh lam trén co s& anthraquinon
nay va d6 bén mau cia cic sin phim nhudm thu duge khong dugc mé ta cu thé. Hon
nita, vé cach thirc thudc nhuém duge st dung trong yiéc nhudm, Tai liéu sang ché 2
néu rd rang thuc nhuém mau xanh lam trén co s6 anthraquinon dugc hoa tan trong
ruou hodic axeton, 13 mét dung mdi hitu co, trudc khi sir dung. Rat khé dé néi ring diéu

ndy la than thién v6i moi trudng,
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Tai liéu sang ché 3 md ta cac vi du san xut thuéc nhuém mau xanh lam thu
duoc bang cach dia vao thudc nhuém trén co s& anthraquinon, nhém phenoxy c6
nhém ankyl ¢6 tir 1 dén 9 nguyén tir cacbon hodc nhém halogeno lam nhém thé, va vi
du vé nhudém soi nhura trén co s& polyolefin st dung cac loai thudc nhudm nay.

Tuy nhién, rat khé dé thue hién nhuém & né)ng do céo dbi véi soi nhua trén co
s¢ polyolefin bang cach sir dung thudc nhuém mau xanh lam trén co s¢ anthraquinon
nay va do bén mau cla cac san phém nhudm thu duge khong duge mo ta cu thé. Hon
nita, vé& cach thic thudc nhudm duoc st dung trong viéc nhudm, Tai liéu sang ché 3
néu r6 rang nhiing thudc nhuém nay duoc hoa tan trong rugu hodc axeton, 1a mét dung

'méi hitu co, trude khi sit dung. R4t khé d néi ring phuong phép trong d6 thude nhudém
nhu vay duge str dung 1a than thién véi moi truong.

Tai liéu sang ché 4 mo ta cac vi du vé& nhudém soi nhua trén co s& polyolefin
trong d6 thudc nhudém mau xanh lam thu duge bang cch dua nhom alkylamino hoc
nhom xycloalkylamino vao cac vi tri a cua thudc nhudm trén co s& anthraquinon duge
str dung.

Tuy nhién, rat kho @ thuc hién nhuém & néng d6 cao cac soi nhua trén co s&
polyolefin bang cach sir dung thudc nhudm mau xanh lam trén co sé anthraquinon nay
va d6 bén mau ctia cac san phém nhudm thu durge khong duge mo ta cu thé.

Tai liéu sang ché 5 md ta cac vi du sén xuét thudc nhuém mau d6 thu duge
bang cach cho vao thudc nhudm trén co s& anthraquinon, nhém phenoxy c¢6 hai nhom
thé duoc chon tir nhém sec-butyl, nhém sec-pentyl va nhém tert-pentyl, va cac vi du vé

nhudm cia cac soi nhua polypropylen bang cach sir dung cac loai thudc nhuém nay.
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Tuy nhién, rht khé dé thuc hién nhuém & né)ng d6 cao cac soi nhua trén co s&
polyolefin bang cach st dung thudc nhuém mau dé trén co s& anthraquinon va do bén
mau cua cac san phém nhudém thu duogc khong duge mo ta cu thé. Hon nita, vé cach st
dung thudc nhudém trong qua trinh nhudm, Tai liéu sang ché 5 néu 15 ring cac thube
nhudém nay dugc hoa tan trong dimetylfocmamit, mét dung méi hitu co, trude khi sir
dung. R4t khé dé néi rang phuong phép st dung thudc nhudm nhur vy 12 than thién véi
moi truong.

Tai liéu sang ché 6 mo ta cac vi du vé san xudt thudc nhudm trén co s
monoazo ¢6 nhom alkyl chudi dai va cac vi du vé& viéc nhudm soi polyeste loai min
bang cach sir dung thudc nhudm nay. Tuy nhién, Tai liéu sang ché 6 khéng mo ta cac vi
du v& viéc nhudm cac soi trén co s& polyolefin bang cach sir dung céc loai thude
nhudm nay.

Nhiéu thie nghiém khéc nhau da duge thuc hién d8 bién tinh soi nhua trén co
s& polyolefin nhim céi thién tinh chét nhudm cﬂa soi nhua trén co s& polyolefin.

Cic k¥ thuat bién tinh khéc nhau da dugc biét dén, va céc vi du cta ching bao
gdm viéc b6 sung thanh phan nhua c6 thé nhudém nhu polyeste, dong tring hop véi
monome vinyl hodc loai tuong tur c6 nhom chirc dé nhuém va bd sung chét hoat héa
nhudm nhur stearat kim loai.

Tinh chit nhudém ctia cac soi nhua trén co s polyolefin bién tinh nay duoc céi
thién, nhumg co mot van dé 14 d6 bén kéo soi giam do xir ly nhudm, va quén 4o va cac
loai twong tu duge lam tir cac s¢i ndy khong du do bén.

Mt cach ngiu nhién, Tai liéu sang ché 7 mb ta, nhu mét vi du vé phuong phap
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thay thé cho nhudm nudc, phuong phap nhudm trong do cac vat liéu soi ky nudce dugce
nhudém bﬁng cach str dung nhidu loai thudc nhuém khéc nhau véi sy c6 mat ciia cacbon
dioxit siéu téi han dong vai trd 1a mdi trudng nhudm.

Tuy nhién, mic du polypropylen dugc mé ta trong d6 nhu mot vi du vé vét liéu
soi ky nudc, phén "Vi du thuc hién sang ché" khéng mo ta cac vi du vé nhuém trong d6
soi polypropylen dugc sir dung va chi m6 té cac vi du vé nhudém trong d6 vai polyeste
duoc sir dung.

Danh sach trich din
Tai liéu sang ché

Tai liéu sang ché 1: JP $38-10741B

Tai liéu sang ché 2: JP S40-1277B

Tai liéu sang ché 3: JP S41-3515B

Tai lidu séng ché 4: Patent Anh Quéc s6 872,882

Tai liéu sang ché 5: Patent Hoa Ky s6 3,536,735

Tai liéu sang ché 6: JP S55-152869A

Tai lidu séng ché 7: Patent Nhat Ban s6 3253649
Tai liéu phi sang ché

Tai liéu phi sang ché 1: Hiroshi Yamamoto, Sen’i Gakkaishi, 61(2005),
319-321.

Ban chét k§y thuit ciia sang ché
Vin d@ cn giai quyét
Do d6, muc dich cia sang ché 13 cung cép thudc nhudm dé nhuém soi
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polyolefin véi su c6 mét ciia cacbon dioxit siéu t4i han, co thé duoc st dung dé nhudm
soi polyolefin voi nhidu mau sic khac nhau théng qua qua trinh nhudém ndng d6 cao va
c6 thé dat duoc dd bén mau vuot trdi véi kha ning chéng lai 4nh sang, su thiang hoa, su
gidt sach, va tuong tir trong cic san pham nhudm, ciing nhu phuong phép nhuém aé
nhudm soi polyolefin véi sy ¢4 mat cia cacbon dioxit si€u to1 han, va soi polyolefin
dugc nhudém bang phuong phap nhudém.

Giai quyét van d&

Sang ché huéng t6i thudc nhudém dé nhudm soi polyolefin v&i su c6 mét cla
cacbon dioxit siéu t6i han bao gém it nhét mdt hop chét trong sb céc hop chit dugc dai
dién bdi Cong thirc chung (A) dén (G) bén dudi.

[Cong thirc hda hoc 1]

Xa ORp4

Ya NHCORA Cong thirc (A)
(Trong Cong thirc (A), Xa dai dién cho nhém nitro, Y dai dién cho nguyén tr
halogen, Rai, Ras, va Ras doc 1ap dai dién cho nhom alkyl c6 tur 1 dén 14 nguyén tir
cachon (trong d6 it nhat mt trong s6 R, Rao, va Ras dai dién cho nhom alkyl ¢4 tir 4

dén 14 nguyén tir cacbon), va Ras 12 nhom alkyl co tir 1 dén 4 nguyén tir cacbon.)

[C6ng thirc hda hoc 2]
/N\
S
~—
O,N Ra1
N=N N
Ra2
NHCORg; Cong thire B

(Trong Cong thirc B, Rg1, Re, va Rps doc 1ap dai dién cho nhoém alkyl co tir 1
7
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dén 14 nguyén tir cacbon (trong do it nht mét trong sd Rgi, Rez, va Rps 1a nhém alkyl
c6 tir 4 dén 14 nguyén tir cacbon).)

[Cong thitc hoa hoc 3]

Ye NHCORcs Cong thire (C)

(Trong Céng thirc (C), X¢ va Yc dai dién cho bit ki su két hop ndo ciia nguyén
tir hydro va nguyén tir halogen, sur két hop ctia nguyén tir halogen va nhom nitro, sur két
hop cta nguyén tir halogen va nhém xyano, sur két hop ctia nhém xyano va nhém
xyano, sir két hop ciia nhém nitro va nhém xyano, va su két hop ctia nguyén tr hydro
vanguyén tir hydro, va
Re1, Rea, va Res doc 14p dai dién cho nhom alkyl 6 tir 1 dén 14 nguyén tir cacbon
(trong d6 it nhat mot trong 0 Rey, Rey, va Res 1a nhém alkyl €6 tir 4 dén 14 nguyén tr
cacbon).)

[Cong thirc hda hoc 4]

A Cong thuc (D)

(Trong Céng thire (D), Xp va Yp doc 14p dai dién cho nguyén ti hydro, nguyén
tir halogen, hodc nhém xyano, Rp; dai dién cho nhém alkyl co tur 1 dén 14 nguyén tir
cacbon, va Rp, dai dién cho nhém alkyl c6 tir 1 dén 14 nguyén it cacbon hodc nhém
alkyl c6 tir 1 dén 14 nguyén tt cacbon dugc thé bang CN. Tuy nhién, it nhét mét trong

s6 Rp; va Ry 1a nhém alkyl 6 tir 4 dén 14 nguyén tir cacbon.)
8
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[Cong thitc hda hoc 5]

Cong thuc (E)
(Trong Céng thiic (B), Xg va Yg doc 14p dai dién cho nguyén tir halogen, va R
dai dién cho nhom alkyl co tir 4 dén 18 nguyén tir cacbon.)

[Cong thirc hoa hoc 6]

Re2 Cong thite (F)

(Trong Céng thiic (F), Rpy va Ry, doc 14p dai dién cho nhém alkyl co tir 4 dén

14 nguyén tir cacbon.)
[Cong thurc hda hoc 7]
S—N

I
O NHCORe (Cong thire (G)
(Trong Céng thiic (G), Rg dai dién cho nhém alkyl c6 tur 7 dén 18 nguyén tr
cacbon.)
Ngoai ra, sang ché dé xuét phuong phap nhuém dé& nhudém soi polyolefin véi
su ¢6 mit cia cacbon dioxit siéu téi han, va phuong phap bao gdm budc nhuém dé
nhudm soi polyolefin bang cach st dung thudc nhudm theo sang ché vé6i s c6 mit clia

cacbon dioxit siéu toi han.
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Ngodi ra, sang ché dé xuft soi polyolefin dugc nhudm bing phuong phap
nhudm theo sang ché.
Hiéu qua cua sang ché

Thubc nhudm theo séng ché c6 thé dugc str dung dé nhudm soi polyolefin véi
nhiéu mau sic khac nhau théng qua qua trinh nhudm ndng dod cao véi sy c6 mit cta
cacbon dioxit siéu t6i han, va c6 thé dat dugc do bén mau vuot trdi c6 do bén véi dnh
sang, su thing hoa, sur it sach, va twong tur trong cac san phém nhuom.
MO ta vin tit hinh vé

FIG. 1 thé hién thiét bi nhudm cacbon dioxit siéu t6i han dugc sir dung dé
nhudm.
M t4 chi tiét sang ché

Céc téc gia sang ché da phat hién ra ring thubc nhudm chira cac hop chét cu
thé sau day da cai thién duoe 4i luc véi soi polyolefin ua béo va ¢6 thé duge st dung dé
nhudm néng d6 cao clia soi polyolefin voi nhidu mau séc khac nhau véi swr c6 mit cia
cacbon dioxit siéu t4i han, va do d6 d3 hoan thanh sang ché.

Céc hop chét dugc dai dién boi Cong thirc chung (A) &n (G)

Céc hop chét duoc dai dién bsi Cong thic chung (A) dén (G) c6 trong céc
thudc nhudm theo sang ché nhur sau.

[Cong thirc hda hoc 8]

XA ORp4

JRa1
O,N N=N N
Ra2

Y NHCORs Cong thirc (A)

10
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(Trong Cong thirc (A), X4 dai dién cho nhom nitro, Y dai dién cho nguyén tir
halogen, Rai, Rao, va Ras doc ldp dai dién cho nhom alkyl cé tir 1 dén 14 nguyén tir
cacbon (trong do it nhat mét trong s6 Ra1, Ras, va Raz 1& nhém alkyl c6 tir 4 dén 14

nguyén tir cacbon), va Ras 1a nhém alkyl c6 tir 1 dén 4 nguyén tir cacbon.)

[Cong thire hoa hoc 9]
/N\
S
-
O,N Ra1
N=N N
Rs2

NHCORe3 Cong thuc B

(Trong Cong thiic B, Re1, R, va Res doc 14p dai dién cho nhém alkyl c6 tir 1
dén 14 nguyén tir cacbon (trong do it nhét mot trong sd Rgi, Rey, va Res 1a nhom alkyl

c6 tir 4 dén 14 nguyén tir cacbon).)

[Cong thirc hoa hoc 10]
Xc
Re1
O,N N=N N,
‘Q- @ Re2
Yc NHCORc3 Cong thice (C)

(Trong Cong thiee (C), Xc va Y dai dién cho bat ky su két hop nao cia nguyén
tr hydro va nguyén tir halogen, sur két hop ctia nguyén tir halogen va nhom nitro, su két
hop clia nguyén tir halogen va nhom Xyano, su két hop ctia nhém xyano va nhém
Xyano, sy két hop clia nhém nitro va nhém Xyano, va su két hop ctia nguyén t hydro
va nguyén tir hydro, va Rei, Rez, va Res dc 1ap dai dién cho nhom alkyl c6 tir 1 dén 14
nguyén ti cacbon (trong do it nhét mdt trong s6 Rei, Rez, va Res 1a nhom alkyl c6 tir 4
dén 14 nguyén tr cacbon).)

[Cong thic hoa hoc 11]
11
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Yo Cong thirc (D)
(Trong Céng thiic (D), Xp va Yp doc 1ap dai dién cho nguyén tir hydro, nguyén
tir halogen, hogic nhém xyano, Rp; dai dién cho nhom alkyl co tir 1 dén 14 nguyén tr
cacbon, va Rp, dai dién cho nhom alkyl ¢ tir 1 dén 14 nguyén tir cacbon hodc nhém
é]kyl c6 tir 1 dén 14 nguyén tir cacbon duge thé bang CN. Tuy nhién, it nhét mét trong
s6 Rp; va Rpy dai dién cho nhém alkyl c6 tir 4 dén 14 nguyén tir cacbon.)

[Cong thirc hda hoc 12]

Cong thuc (E)
(Trong Cong thirc (E), Xg va Y doc 14p dai dién cho nguyén tir halogen, va Rg
dai dién cho nhém alkyl co tir 4 dén 18 nguyén tir cacbon.)

[0060] [Cong thic hoa hoc 13]

Re2 Cong thirc (F)
(Trong Cong thirc (F), Rer va Re doc 1ap dai dién cho nhom alkyl c6 tir 4 dén
14 nguyén tr cacbon.)

[Cong thitc hda hoc 14]

12
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)
O‘O
O NHCORg (Cong thitc (G)

(Trong Cong thic (G), Rg dai dién cho nhom alkyl co tir 7 dén 18 nguyén tir
cacbon.)

Trong Cong thirc (A), (C), (D), va (E) trén ddy, nguyén tr halogen la nguyén tr
flo, nguyén tr clo, nguyén tr brom, hodc nguyén tir i8t, va tbt hon 14 nguyén tir flo,
nguyén tr clo, hodc nguyén ttr brom.

Trong Cong thirc (A) dén (D) trén day, céc vi du vé nhém alkyl c6 tir 1 dén 14
nguyén tir cacbon bao gdm nhém alkyl mach théng hodc phan nhanh ¢6 tir 1 dén 14
nguyén tir cacbon nhu nhém metyl, nhém etyl, nhém n-propyl, nhom i-propyl, nhém
n-butyl, nhém i-butyl, nhém sec-butyl, nhém t-butyl, nhém n-pentyl, nhom i-pentyl,
nhém sec-pentyl, nhém t-pentyl, nhém 2-metylbutyl, nhém n-hexyl, nhom
1-metylpentyl, nhom 2-metylpentyl, nhém 3-metylpentyl, nhém 4-metylpentyl, nhom
1-etylbutyl, nhém 2-etylbutyl, nhém 1,1-dimetylbutyl, nhém 2,2-dimetylbutyl, nhom
3,3-dimetylbutyl, va nhém 1-etyl-1-metylpropyl. Nhom aikyl c6 tir 1 dén 14 nguyén tix
cacbon t4t hon 12 nhom alkyl ¢6 tir 1 dén 12 nguyén tir cacbon, v tét hon nita 1a nhém
alkyl c6 tir 1 dén 8 nguyén tir cacbon.

Trong Cong thirc (A) trén dy, cac vi du vé nhém alkyl c6 tir 1 dén 4 nguyén tr
cacbon bao gdbm nhém alkyl mach théng hodc phan nhanh ¢ tir 1 dén 4 nguyén tir
cacbon nhu nhom metyl, nhém etyl, nhém n-propyl, nhém i-propyl, nhém n-butyl,

nhém i-butyl, nhém sec-butyl, va nhém t-butyl. Nhom alkyl co tir 1 dén 4 nguyén i
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cacbon tot hon 13 nhém alkyl ¢6 1 hodc 2 nguyén tr cacbon, va t6t hon nita 1a nhém
alkyl c6 1 nguyén tr cacbon.

Trong Cong thiic (A) dén (D) va (F) trén day, cac vi du vé nhém alkyl c6 tir 4
dén 14 nguyén tir cacbon bao gdm nhém alkyl mach théng hodc phan nhanh c6 tir 4
dén 14 nguyén tir cacbon nhu nhém n-butyl, nhém i-butyl, nhém sec-butyl, nhom
t-butyl, nhém n-pentyl, nhém i-pentyl, nhém sec-pentyl, nhom t-pentyl, nhom
2-metylbutyl, nhém n-hexyl, nhom I-metylpentyl, nhém 2-metylpentyl, nhom
3-metylpentyl, nhém 4-metylpentyl, nhom I-etylbutyl, nhém 2-etylbutyl, nhom
1,1-dimetylbutyl, nhém 2,2-dimetylbutyl, nhém 33-dimetylbutyl, va nhom
-etyl-1-metylpropyl. Nhém alkyl c6 tir 4 dén 14 nguyén tir cacbon tot hon 1a nhém
alkyl ¢6 tir 4 dén 12 nguyén tr cacbon, va t&t hon nita 1 nhém alkyl c6 tir 4 dén 8
nguyeén it cacbon.

Trong Cong thic (E) trén day, cac vi du vé& nhém alkyl c6 tir 4 dén 18 nguyén
tir cacbon bao gdm nhém alkyl mach thang hodc phan nhanh nhu nhém n-butyl, nhom
i-butyl, nhém sec-butyl, nhém t-butyl, nhém n-pentyl, nhém i-pentyl, nhém sec-pentyl,
nhém t-pentyl, nhém 2-metylbutyl, nhom n-hexyl, nhém 1-metylpentyl, nhém
2-metylpentyl, nhém 3-metylpentyl, nhém 4-metylpentyl, nhém 1-etylbutyl, nhom
2-etylbutyl, nhém 1,1-dimetylbutyl, nhém 2,2-dimetylbutyl, nhém 3,3-dimetylbutyl, va
nhém 1-etyl-1-metylpropyl. Nhom alkyl c6 tir 4 dén 18 nguyén it cacbon tot hon 1a
nhém alkyl ¢6 tir 4 dén 12 nguyén tir cacbon, va ot hon nita 1a nhém alkyl c6 tir 8 dén
12 nguyén tr cacbon.

Trong Cong thitc (G) trén ddy, céc vi du v& nhém alkyl c6 tir 7 dén 18 nguyén

14
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tir cacbon bao gdm nhém alkyl mach théng hodc phan nhanh c6 tir 7 dén 18 nguyén tix
cacbon nhu nhém n-heptyl, nhém 1-metylhexyl, nhém 2-metylhexyl, nhom
3-metylhexyl, nhém 4-metylhexyl, nhom 1-etylpentyl, nhoém 2-etylpentyl, nhém
1,1-dimetylpentyl, nhém 2,2-dimetylpentyl, va nhém 3,3-dimetylpentyl. Nhom alkyl c6
tir 7 dén 18 nguyén tir cacbon t6t hon 1a nhom alkyl ¢ tir 11 dén 18 nguyén tir cacbon,
va tot hon nita 1a nhém alkyl 6 tir 15 dén 18 nguyén tir cacbon.

Hop chét duoc dai dién boi Cong thitc chung (A)

[Cong thL'ré héa hoc 15]

Xa ORa4

JRa1
O,N N=N N’
Ra2

Ya NHCORas Cong thic (A)

Trong hop chét dugc dai dién béi Cong thirc chung (A), X dai dién cho nhém
nitro, Y dai dién cho nguyén tir halogen, Rai, Raz, va Ras doc 1ap dai dién cho nhém
alkyl c6 tir 1 dén 14 nguyén tir cacbon (trong do it nhét mot trong s6 Ray, Ras, va Ras 12
nhém alkyl ¢6 tir 4 dén 14 nguyén tir cacbon), va Ras 12 nhém alkyl c6 tir 1 dén 4
nguyén tr cacbon.

Hop chit duoc dai dién boi Cong thirc (A) trén day 1a hop chét thude nhugm
mau xanh lam.

Trong Cong thic (A) trén day, theo quan diém vé ndng d6 nhudm, do bén 4nh
sang, d bén thing hoa, va tuong tu, Ya t6t hon 14 nguyén tir brom.

Mic du, trong Cong thitc (A) trén day, theo quan diém vé ndng do nhudm, do

bén 4nh séng, d6 bén thing hoa, va tuong tu, t6t hon 12 Ra1, Raz va Ras 1a nhom alkyl
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doclap cotr 4 dén 14 nguyén tir cacbon, hodc Rai va Raz la nhém Aalkyl doclapcotir4
dén 14 nguyén tir cacbon va Ra; 1a nhém alkyl c6 tir 1 dén 4 nguyén tr cacbon, hoic
R; 1a nhém alkyl ¢6 tir 4 dén 14 nguyén tir cacbon va Ra; va Raz 12 nhém alkyl doc 1ap
c6 tir 1 dén 4 nguyén tir cacbon.

Ngoai ra, trong Cong thirc (A) trén day, theo quan diém vé ndng d6 nhudm, do
bén 4nh séng, d6 bén thing hoa, va tuong tu, t6t hon 12 Y 4 1a nguyén tir brom, cling nhu
Ra1, Rao, va Raz 12 nhém alkyl doc 1ap c6 tir 4 dén 14 nguyén tir cacbon, hoic Ra; va
Rz 1a nhom alkyl doce 1ap co tir 4 dén 14 nguyén tir cacbon va Raz 12 nhom alkyl c6 tir
1 dén 4 nguyén tir cacbon, hodc Ras 1a nhom alkyl c6 tir 4 dén 14 nguyén tir cacbon va
Ra1 va Ras 1a nhém alkyl doe 1ap c6 tir 1 dén 4 nguyén tir cacbon.

Hop chét dugc dai dién béi Cong thirc chung B

[Cong thire hda hoc 16]

/N\

S
S
O,N Ra1
N=N N
Rg2
NHCORss  (Cong thirc B

Trong hop chét dugc dai dién bdi Cong thirc chung B, Rp1, Re, va Res doc 1ap
dai dién cho nhém alkyl ¢6 tir 1 dén 14 nguyén it cacbon. Luu y réng it nhat mét trong
s0 Rg1, Rpo, va Rps 1a nhém alkyl ¢4 tir 4 dén 14 nguyén tix cacbon.

Hop chit dugc dai dién b01 Céng thic B trén ddy 13 hop chét thude nhudm
mau xanh lam hodc mau tim.

Trong Cong thirc B trén day, theo quan diém vé né)ng d6 nhudém, 4o bén anh

sang, d6 bén thing hoa, va tuong tur, tt hon 13 Rpi, Rey, va Res 1a nhom alkyl doc 1ap
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c6 tir 4 dén 14 nguyén tir cacbon, hodc Re; va Ry 1a nhom alkyl doe 1ap co tir 4 dén 14
nguyén tir cacbon va Rg; 12 nhom alkyl co tir 1 dén 4 nguyén tir cacbon, hodc Rgs 1a
nhom alkyl cé tir 4 dén 14 nguyén tir cacbon va Rg; va Rg 1a nhém alkyl ddc 1ap o tir
1 dén 4 nguyén tir cacbon.

Hop chét dugc dai dién bdi Cong thire chung (C)

[Cong thitc hoa hoc 17]
Xc
JRe1
O,N N=N N
Q _Q Re2
Yc NHCORc3 Cong thuce (C)

Trong hop chit dugc dai dién béi Cong thize chung (C), Xc va Yc dai dién cho
bat ky sur két hop ndo cta nguyén tir hydro va nguyén tir halogen, sur két hop cia
nguyén ti halogen va nhém nitro, su két hop ctia nguyén ti halogen va nhém xyano, su
~ két hop cia nhom xyano va nhém xyano, su két hop ctia nhém nitro va nhém xyano,
va su két hop cia nguyén tir hydro va nguyén tir hydro, va Rei, Rez, va Res doc 1ap dai
dién cho nhém alkyl co tur 1 dén 14 nguyeén it cacbon (trong do it nhét mét trong sb R,
Re», va Rz 1anhdm alkyl co tir 4 dén 14 nguyén tir cacbon).

Hop chit duoc dai dién béi Céng thirc (C) trén ddy 1a hop chat thude nhudm
mau d6 hodc mau tim.

Trong Céng thirc (C) trén day, theo quan diém vé ndng d6 nhudm, do bén anh
séng, do bén thang hoa, va trong tu, 1ot hon 12 Xc va Y dai dién cho bét ky su két hop
ndo cia nguyén tir hydro va nguyén tir clo, su két hop clia nguyén tir brom va nhém

nitro, su két hop cia nguyén tr brom va nhém xyano, sur két hop ciia nhém xyano va
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nhém xyano, su két hop ctia nhém nitro va nhdm xyano, va su két hop ciia nguyeén tir
hydro va nguyén tir hydro.

Trong Céng thirc (C) trén day, theo quan diém vé ndng do nhudm, do bén anh
séing, db bén thing hoa, va trong t, tdt hon 13 Xc va Yc dai dién cho bét ky su ket hop
ndo cua nguyén tir hydro va nguyén tir halogen, sur két hop clia nguyén tir halogen va
nhém nitro, su két hop ciia nguyén tir halogen va nhém xyano, su két hop ctia nhém
xyano va nhom Xyano, sir két hop clia nhém nitro va nhém xyano, va sur két hop cia
nguyén tir hydro va nguyén t hydro, va Rei, Rez, va Res 1a nhom alkyl doe lap co tir 4
dén 14 nguyén tir cacbon, hodc Rei va Rez 18 nhém alkyl doc 1ap co tir 4 dén 14 nguyén
tir cacbon va Res 1a nhém alkyl ¢6 tir 1 dén 4 nguyén tir cacbon, hodc Re; 1a nhém alkyl
c6 tir 4 dén 14 nguyén tir cacbon va Ry va Rez 12 nhém alkyl doe 1ap c6 tir 1 dén 4
nguyén tir cacbon.

Hop chit duoc dai dién bi Cong thirc chung (D)

[Cong thirc hda hoc 18]

Xp
R4
O,N N=N N’
Rp2
Yp

Trong hop chat duoc dai dién béi Cong thirc chung (D), Xp va Yp doc 1ép dai

Cong thtre (D)

dién cho nguyén tir hydro, nguyén tir halogen, hoac nhém xyano, Rp; dai dién cho
nhém alkyl c6 tir 1 dén 14 nguyén tir cacbon, va Rp; dai dién cho nhém alkyl ¢ tir 1
dén 14 nguyén tir cacbon hogc nhém alkyl c6 tir 1 dén 14 nguyén i cacbon dugc thé

bing CN. Luu ¥ ring it nhat mét trong sd Rp; va Rpp 1a nhom alkyl c6 tir 4 dén 14
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nguyén tr cacbon.

Hop chit duoc dai dién bdi Cong thirc (D) trén day 1a hop chét thude nhudm
mau da cam hodc mau do.

Trong Cong thic (D) trén day, theo quan diém vé ndng d6 nhudm, do bén 4nh
sang, do bén thing hoa, va tuong tu, t5t hon 1a Xp dai dién cho nguyén tir hydro,
nguyén tir clo, hodc nguyén tir brom, va Yp dai dién cho nguyén tir hydro, nguyén tr
clo, nguyén tir brom, hoac nhém xyano.

Ngoai ra, trong Cong thic (D) trén day, t6t hon 14 Xp va Yp doc lap dai dién
cho nguyén tir hydro, nguyén tir halogen, hodc nhém xyano, Rp; dai dién cho nhom
alkyl c6 tir 4 dén 14 nguyén tir cacbon, va R dai dién cho nhém alkyl co tu 4 dén 14
nguyén tir cacbon hogc nhém alkyl ¢6 tir 1 dén 14 nguyeén tir cacbon duge thé bang CN.

Hop chét durgc dai dién boi Cong thie chung (E)

[Céng thitc hoa hoc 19]

Cong thic (E)

Trong hop chét duoc dai dién béi Cong thirc chung (E), Xg va Yg doc lép dai
dién cho nguyén tir halogen, va Rg dai dién cho nhém alkyl co tir 4 dén 18 nguyén tir
cacbon.

Hop chét duge dai dién béi Cong thirc (E) trén day 12 hop chét thude nhudm
mau da cam.

Trong Céng thire (E) trén day, theo quan diém v& ndng d nhudm, do bén anh
19
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sang, do bén thang hoa, va tuong tu, t6t hon 13 X va Yg dai dién cho nguyén tt clo.

Trong Cong thiic (E) trén day, theo quan diém vé& ndng d6 nhudém, d6 bén anh
séng, d6 bén thang hoa, va twong tu, t&t hon 13 Ry, 1a nhém alkyl c6 tir 4 dén 12 nguyén
tir cacbon.

Trong Cong thic (E) trén day, theo quan diém v& ndng d6 nhuém, d6 bén anh
séng, do bén thang hoa, va tuong tu, t6t hon 13 Xg va Yg dai dién cho nguyén tix clo, va
Ry 1a nhém alkyl c6 tir 4 dén 12 nguyén tir cacbon.

Hop chét duoc dai dién bai Cong thirc chung (F)

[Cong thitc hda hoc 20]

Re2 Cong thitc (F)

Trong hop chit dugc dai dién béi Cong thie chung (F), R va Ry doc 1ap dai
dién cho nhém alkyl c6 tir 4 &én 14 nguyén tir cacbon.

Hop chét duoc dai dién bsi Cong thic (F) trén ddy 1a hop chét thudc nhudm
mau tim.

Trong Céng thitc (F) trén day, theo quan diém v& ndng do nhudm, do bén anh
séng, do bén thing hoa, va tuong tu, 6t hon 1a Ryr va Re, dc 18p dai dién cho nhém
alkyl co tir 4 dén 12 nguyén tir cacbon.

Hop chét dugc dai dién béi Cong thiic chung (G)

[Cong thirc hda hoc 21]
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i)
O‘O
O NHCORe (Céng thic (G)

Trong hop chét duoc dai dién bsi Cong thirc chung (G), Rg dai dién cho nhém
alkyl co tir 7 dén 18 nguyén tir cacbon.

Hop chét duoc dai dién bdi Cong thirc (G) trén day 1a hop chét thube nhugm
mau vang.

Trong Cong thic (G) trén day, theo quan diém vé ndng d6 nhudm, do bén 4nh
sang, d bén thing hoa, v tuong tur, tt hon 1a Rg 12 nhém alkyl c6 tir 11 dén 18
nguyén tir cacbon.

Phuong phép sén xuét hop chét duge dai dién boi Cong thic chung (A)

Phuong phap san xuét hop chat dugc dai dién boi Cong thiic (A) trén day s&

duoc mo ta.
[Cong thitc hoa hoc 22]
ORAa4
Ra1
\R
Ra2
. , NHCOR
Xn Diazo hoa A3 XA ORaa
@0 Ra
O5N NH, OoN N=N N,
Ra2
Ya ’ YA NHCORA3
(a-D) (A)

Hop chét duoc dai dién béi Cong thiic (A) trén day thu duoc bang céch ghép

hop chét diazo ciia din xuét 4-nitroanilin duoc dai dién béi Cong thire (a-D) (trong d6

21



49386 22/265

X4 dai dién cho nhém nitro va Ya dai dién cho nguyén ti halogen) voi hop chit duoc
dai dién boi Cong thirc (a-C) (trong d6 Rai, Raz, va Ras ddc 18p dai dién cho nhom
alkyl co tur 1 dén 14 nguyén tir cacbon (trong do it nhét mot trong s6 Ray, Raz, va Ry 12
nhém alkyl co tir 4 dén 14 nguyén tir cacbon), va R4 dai dién cho nhém alkyl c6 tir 1
dén 4 nguyén tir cacbon).

(i) Diazo héa hop chit dugc dai dién boi Cong thirc (a-D)

Trude tién, hop chét diazo thu duoc b:‘?mg cach diazo héa hop chit duge dai
dién bdi Cong thire (a-D) sir dung tac nhan nitrosat hoa hodc axit nitrosylsuiﬁjric trong
axit khoéng hodc axit carboxylic hitu co véi sir c6 mat clia nude duge thém vao tlly .
Céc vi du vé axit carboxylic hitu co duge sir dung bao gdm axit axetic va axit propionic.
Céc vi du vé axit khoang bao gém axit clohydric, axit phosphoric, va axit sulfuric, va t6t
hon 13 axit sulfuric. T4c nhan nitrosat hda dugc str dung 1a nitrit kim loai kiém nhu natri
nitrit & dang rdn hodc dung dich nudc.

Nhiét db phan tmg ciia diazo héa tdt hon 13 tir -10 dén 40°C, va tét hon nita la
tlr 0 dén 40°C.

Luu y ring hop chit duoc dai dién boi Cong thire (a-D) duoe sir dung pho bién
va rong rai lam nguyén liéu th6 cua thudc nhudém phéan tin azo.

(i) Ghép ndi véi hop chit duoc dai dién béi Cong thire (a-C)

Hop chét duoc dai dién bdi Cong thire (A) trén ddy thu dugce bang cach thém
dung dich cia hop chét diazo duoc dai dién béi Cong thire (a-D) trén day vao dung dich
ruou (vi du, metanol) hodc huyén phi clia hop chat duge dai dién bsi Cong thite (a-C),
vi du & nhiét d6 nam trong pham vi tir -5 dén 10°C.
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b6 pH cua dung dich hoac huyén phi ctia hop chit duoc dai dién béi Cong
thitc (a-C) tét hon 1a ¢6 tinh axit yéu, va thém chat dém nhu trietylamin hogc natri
axetat c6 thé c6 loi cho phan {mg ghép ndi.

Hop chét duoc dai dién bdi Cong thirc chung (A) duge lam khé cho dén khi
ham lugng nude trong d6 1a, vi du, 1,0 % khdi lurgng hodc nho hon, t6t hon 12 0,5 %
khéi Tugng hodc nhé hon, va tdt hon nita 12 0,1 % khi luong hodc nho hon, trude khi
dugc ding d& nhudm trong d6 cacbon dioxit siéu t6i han dugc st dung 1am mai truong.

(iii) Phuong phép san xuAt hop chét dugc dai dién béi Cong thic (a-C)

Hop chit duge dai dién boi Cong thie (a-C) dugc st dung lam nguyén liéu thd

c6 thé duge san xuat nhur duge mo ta bén dudi.

[Cong thirc hda hoc 23]
ORa4 Ras—COX ORa4 ORa4
8 e
H,N NHCORRa3 NHCORAa3
(a-C1) (a-C2) (a-C3)
OR a4 ORa4
N,RA1
P ——— NH N
2 Ra2
NHCORA3 NHCORA3
(a-C4) (a-C)

Hop chét duoc dai dién béi Cong thirc (a-C2) thu duge bang cach cho hop chét
duoc dai dién béi Cong thire (a-C1) (trong d6 Rag dai dién cho nhém alkyl co tir 1 dén
4 nguyén tir cacbon) phan Ung véi axit carboxylic halogenua dugc dai dién boi

Ras-COX (Ra; dai dién cho nhom alkyl c6 tir 1 dén 14 nguyén tir cacbon, va X dai dién
23
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cho nguyén tir halogen) bang cach sir dung N,N-dimetylfocmamit (DMF) lam dung
moi.

Tiép theo, hop chét duoc dai dién bai Cong thic (a-C3) thu duoc bang cach
nitrat héa hop chat dugc dai dién béi Cong thic (a-C2) bang cach st dung axit nitric
dam dic va axit sulfuric dam dac.

Hop chit duge dai dién bdi Cong thiic (a-C4) thu duge bang céch kiir hop chét
dugc dai dién béi Cong thic (a-C3) bang cach st dung thiéc trong ruou (vi du,
metanol) duoc axit hoa bang axit clohydric.

Céng thirc (a-C) thu dugc bang cach cho hop chat dugc dai dién boi Cong thirc
(a-C4) phan {mg véi cac alkyl halogenua dugc dai dién boi Rai-X va Raz-X (Rar va
Ry, doc 14p dai dién cho nhom alkyl c6 tir 1 dén 14 nguyén tir cacbon, va X dai dién
cho nguyén tir halogen) bang cach sir dung DMF lam dung méi.

Ngoai ra, Ra» (Ra dai dién cho nhém alkyl co tir 1 dén 14 nguyén tir cacbon)
¢6 thé dugc dua vao phit hop véi phan tmg di biét sau khi cho hop chat dugc dai dién
bdi Cong thirc (a-C4) phan tmg v6i hydrocacbon halogenua dugc dai dién boi Rai-X
(Ra1 dai dién cho nhom alkyl c6 tir 1 dén 14 nguyén tir cacbon, va X dai dién cho
nguyén tir halogen). Vi du, Rz ¢6 thé duge dua vao bang cach sir dung (Ra2)2SOs.

Phuong phép san xuit hop chét dugc dai dién bi Cong thirc chung B

Phuong phép sén xuét hop chit dugc dai dién béi Cong thic B trén ddy s&
duoc mo ta.

[Cong thitc hda hoc 24]
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: Ra2 _N_

NHCORg3 s

_N Diazo hoa (b-C) O,N Rg4
‘s N:N—QN\

O,N = Rg2

NH2 NHCORB3

(b-D) (B)

Hop chét duge dai dién bai Cong thirc B trén ddy thu dugc bang cach ghép nbi
hop chat diazo ctia 3-amino-5-nitro-2,1-benzisothiazol duoc dai dién bdi Cong thirc
(b-D) véi hop chit duoc dai dién boi Cong thire (b-C) (trong d6 Rgi, Reo, va Rps doc
1ap dai dién cho nhom alkyl c6 tir 1 dén 14 nguyén tir cacbon (trong do it nhit mot
trong s6 Rgi, Rpa, va Rps 12 nhém alkyl c6 tir 4 dén 14 nguyén tir cacbon)).

(i) Diazo héa hop chét dugc dai dién bai Cong thirc (b-D)

Trude tién, hop chat diazo thu dugc bing cach diazo héa hop chit duoc dai
dién béi Cong thic (b-D) bang cach st dung tic nhin nitrosat héa hodc axit
nitrosylsulfuric trong axit khoang hodc axit carboxylic hitu co véi sy c6 méat ciia nude
duoc thém vao tuy y. Cac vi du vé axit carboxylic hitu co dugc st dung bao g0m axit
axetic va axit propionic. Cac vi du vé axit khoang bao gém axit clohydric, axit
phosphoric, va axit sulfuric, va t5t hon 13 axit sulfuric. Tac nhan nitrosat hda dugc st
dung 1a nitrit kim loai kidm nhur natri nitrit & dang rén hodc dung dich nudc.

Nhiét d6 phan tmg ciia diazo héa bt hon 14 tir -10 dén 15°C, va tot hon nita la
tir -5 dén 10°C.

Luru y ring hop chét dugc dai dién béi Cong thirc (b-D) duge st dung phd bién
va rong réi 1am nguyén liéu th6 cua thuéc nhudém phén tén azo.

(i) Ghép ndi v6i hop chét duge dai dién bdi Cong thire (b-C)
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Hop chét dugc dai dién béi Cong thic B trén day thu dugc bang cach thém
dung dich cia hop chét diazo duoc dai dién bdi Cong thirc (b-D) trén ddy vao dung
dich rugu (vi du, metanol) hodc huyén phii ciia hop chat dugc dai dién boi Cong thic
(b-C), vi du & nhiét do nim trong pham vi tir -5 dén 10°C.

D6 pH ctia dung dich hodc huyén phu cta hop chit duoc dai dién béi Cong
thitc (b-C) tét hon 13 ¢6 tinh axit yéu, va thém chét dém nhu trietylamin hogic natri
axetat c6 thé ¢6 loi cho phan tmg ghép nbi.

Hop chét duoc dai dién béi Cong thiic chung B duoc 1am khé cho dén khi ham
lwong nude trong d6 14, vi duy, 1,0 % khéi lugng hodc nhé hon, 8t hon 14 0,5 % khoi
luong hoiic nhd hon, va tét hon nita 13 0,1 % khéi lugng hogic nhé hon, truée khi duge
ding d& nhuém trong d6 cacbon dioxit siéu t6i han dugc st dung lam méi truong.

(iii) Phuong phép san xuét hop chét duge dai dién boi Cong thic (b-C)

Hop chét dugc dai dién bdi Cong thie (b-C) dugc sir dung lam nguyén liéu tho
c6 thé duoc san xuét nhu dugc mo ta bén dudi.

[Cong thitc hoa hoc 25]
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RB3_’COX

Q_NOQ _— QNOQ — @'NHZ
NH; NHCORg3 NHCORg3
(b-C1) (b-C2)
Rg1
P N\
Ra2
NHCORg3
(b-C)

Hop chit dugc dai dién bsi Cong thire (b-Cl) thu dugce bang cach cho
m-nitroanilin phan tmg v&i axit carboxylic halogenua dugc dai dién boi Re3-COX (Re3
dai dién cho nhom alkyl c6 tir 1 dén 14 nguyén tir cacbon, va X dai dién cho nguyén tir
halogen) bang cach sir dung DMF 1am dung méi.

Tibp theo, hop chit dugc dai dién bsi Cong thirc (b-C2) thu dugc bang cach
khir hop chit duoc dai dién béi Cong thirc (b-C1) bang cach sir dung thiéc trong ruou
(vi du, metanol) durgc axit héa bang axit clohydric.

Céng thite (b-C) thu dugc bing cach cho hop chat dugc dai dién boi Cong thite
(b-C2) phan mg véi céc alkyl halogenua dugc dai dién boi Rpi-X va Rgx-X (Ra1 va Reo
doc 14p dai dién cho nhém alkyl co tir 1 dén 14 nguyén tir cacbon, va X dai dién cho
nguyén tr halogen) bang cach st dung DMF 1am dung moi.

Ngoai ra, Rp; (Rp dai dién cho nhém alkyl co tir 1 dén 14 nguyén tir cacbon)
c6 thé duoc dua vao phu hop véi phan img da biét sau khi cho hop chit dugc dai dién

bdi Cong thire (b-C2) phan tmg v6i hydrocacbon halogenua dugc dai dién bdi Rei-X
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(Rp; dai dién cho nhém alkyl c6 tir 1 dén 14 nguyén it cacbon, va X dai dién cho
nguyén tr halogen). Vi du, Rps co thé duogc dua vao bang cach sir dung (Rg;)SOs.
Phuong phap san xuat hop chét dugc dai dién boi Cong thie chung (C)

Phuong phép san xudt hop chét dugc dai dién boi Cong thire (C) trén ddy s&

duoc mo ta.
[Cong thitc héa hoc 26]
.Rec1
N,
Rc2
Xe NHCORc3 Xc
Diazo héa (c-C) Rei
OoN NH» OoN N=N N,
Re2
Ye Ye NHCORc3
(c-D) (€)

Hop chét duoc dai dién bdi Cong thirc (C) trén day thu duoc bang céch ghép
ndi hop chét diazo ciia din xuét 4-nitroanilin dugc dai dién boi Cong thic (c-D) (trong
d6 Xc va Yc dai dién cho bat ky su két hop nio clia nguyén tr hydro va nguyén tr
halogen, su két hop clia nguyén tir halogen va nhém nitro, sy két hop clia nguyeén tir
halogen va nhém xyano, su két hop ctia nhém Xyano va nhém xyano, sur két hop ctia
nhom nitro va nhém xyano, va su két hop cia nguyén tir hydro va nguyén tir hydro) véi
hop chét duogc dai dién bai Cong thire (c-C) (trong d6 Rei, Reo, va Res de 18p dai dién
cho nhém alkyl c6 tir 1 dén 14 nguyén it cacbon (trong do it nhét mét trong s6 Rei, Rea,
va Res 1a nhém alkyl ¢6 tir 4 nguyén tir cacbon hodc 16n hon)).

| (i) Diazo héa hop chét dugc dai dién bsi Cong thirc (c-D)

Tru6c tién, hop chét diazo thu dugc bang cach diazo héa hop chat dugc dai

dién bai Cong thirc (c-D) bang cach s dung tic nhén nitrosat hda hodc axit
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nitrosylsulfuric trong axit khodng hodc axit carboxylic httu co véi s 6 mat ctia nuoc
dugc thém vao tuy y. Cac vi du vé axit carboxylic hitu co duge st dung bao gdm axit
axetic va axit propionic. Cac vi du vé axit khoang bao gdm axit clohydric, axit
phosphoric, va axit sulfuric, va tdt hon 13 axit sulfuric. Tac nhén nitrosat héa dugc str
dung 14 nitrit kim loai kiém nh natri nitrit & dang réin hofic dung dich nuéc.

Nhiét d6 phin (g ctia diazo héa tt hon 12 tir -10 dén 40°C, va tot hon nita 1a
tir 0 dén 35°C.

Luru ¥ riing hop chét duoc dai dién béi Cong thire (c-D) duoc sir dung phd bién
va rong rai lam nguyén liéu tho cua thudc nhudém phan tin azo.

(ii) Ghép néi véi hop chit duoc dai dién bsi Cong thire (c-C)

Hop chét dugc dai dién bdi Cong thirc (C) trén day thu dugc bang cich thém
dung dich cta hop chit diazo duoc dai dién bdi Cong thitc (c-D) trén ddy vao dung dich
rugu (vi du, metanol) hoic huyén phit ciia hop chét duoc dai dién bsi Cong thie (c-C),
vi du & nhiét d nim trong pham vi tir -5 dén 10°C.

Do pH cia dung dich hodc huyén phu ctia hop chét dugc dai dién béi Cong
hire (c-C) tét hon 1a c6 tinh axit yéu, va thém chat dém nhu trietylamin hodc natri
axetat c6 thé c6 loi.

Hop chit duogc dai dién bdi Cong thirc chung (C) dugce lam khé cho dén khi
ham luong nudce trong d6 13, vi du, 1,0 % khdi lugng hoac nhé hon, t6t hon 14 0,5 %
khéi hrong hodc nhé hon, va tét hon nita 13 0,1 % khéi lugng hodc nhé hon, truée khi
dugc dung dé nhudm trong d6 cacbon dioxit siéu téi han duoc sir dung lam mai truong.

(iii) Phuong phép san xuit hop chét dugc dai dién boi Cong thire (c-C)
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Hop chit dugc dai dién béi Cong thic (c-C) duge st dung lam nguyén liéu tho

¢ thé dugce san xuat nhu duge mo ta bén dudi.

[Cong thirc héa hoc 27]
Rc3—COX
§j>-No2 NO, NH,
NH; NHCORc3 NHCORc3
(c-C1) (c-C2)
Re1
N\
Re2
NHCORc3
(c-C)

Hop chit dugc dai dién boi Cong thic (c-C1) thu duge bﬁng cach cho
m-nitroanilin phan tmg véi axit carboxylic halogenua duoc dai dién boi Re;-COX (Res
dai dién cho nhom alkyl c6 tir 1 dén 14 nguyén tt cacbon, va X dai dién cho nguyén tr
halogen) bang cach sir dung DMF lam dung méi.

Tiép theo, hop chit duoc dai dién béi Cong thic (c-C2) thu dugc biang cach
khir hop chit duoc dai dién béi Céng thirc (c-C1) bing céch sir dung thiée trong ruou
(vi du, metanol) dugc axit hoéa bang axit clohydric.

Céng thure (c-C) thu duoc bang cach cho hop chit dugc dai dién béi Cong thirc
(c-C2) phan tmg v6i céc alkyl halogenua duoc dai dién béi Rei-X va Rer-X (Rex vaRe
doc lap dai dién cho nhém alkyl ¢6 tir 1 dén 14 nguyeén tir cacbon, va X dai dién cho
nguyén tir halogen) bang cach sir dung DMF lam dung moi.

Ngodi ra, Rex (Rez dai dién cho nhém alkyl ¢6 tir 1 dén 14 nguyén tir cacbon)
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6 thé duogc dura vao phtt hgp vé6i phéan tmg da biét sau khi cho hop chat duoc dai dién
boi Cong thire (c-C2) phan tmg véi hydrocacbon halogenua duge dai dién béi Re-X
(Rc dai dién cho nhom alkyl ¢6 tir 1 dén 14 nguyén tir cacbon, va X dai dién cho
nguyén ti halogen). Vi du, Res ¢6 thé duge dura vao bing céch sir dung (Rc2)2SOs.
Phuong phép san xuét hop chit dugc dai dién boi Cong thie chung (D)
Phuong phap san xuit hop chat dugc dai dién bdi Cong thic (D) trén ddy s&
dugc mo ta.

[Cong thirc hoa hoc 28]

Diazo hda (d-C) Ro;
O,N NH, O2N N=N4<;>‘N\RD
2

(d-D) (D)

Hop chét duge dai dién bdi Céng thirc (D) thu duge bang cach ghép néi hop
chit diazo cua dAn xuét 4-nitroanilin duoc dai dién boi Cong thic (d-D) (trong d6 Xp
va Yp doc Iép dai dién cho nguyén tir hydro, nguyén tir halogen, hodc nhom xyano) voi
hop chét duoc dai dién béi Cong thirc (d-C) (trong d6 Rp; dai dién cho nhom alkyl cé
tir 1 dén 14 nguyén ti cacbon, va Rp; dai dién cho nhém alkyl c6 tir 1 dén 14 nguyén ttr
cacbon hoiic nhém alkyl c6 tir 1 dén 14 nguyén ttr cacbon dugc thé bang CN (trong d6
it nhAt mot trong s Rpy va Ry, 14 nhém alkyl c6 tir 4 dén 14 nguyén tir cacbon)).

(i) Diazo héa hop chét dugc dai dién béi Cong thirc (d-D)

True tién, hop chit diazo thu dugc bing céch diazo héa hop chat dugc dai
dién boi Cong thuc (d-D) bing cach st dung tic nhan nitrosat héa hodc axit

nitrosylsulfuric trong axit khoang hodc axit carboxylic hitu co voi sir ¢6 mat clia nudc
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duoc thém vao tuy y. Cac vi du vé axit carboxylic hitu co dugce st dung bao gOm axit
axetic va axit propionic. Cac vi du vé axit khodng bao gdm axit clohydric, axit
phosphoric, va axit sulfuric, va tt hon 13 axit sulfuric. T4c nhan nitrosat hoéa dugc sur
dung 14 nitrit kim loai kiém nhur natri nitrit & dang rdn hodc dung dich nuéc.

Nhiét do phan (g ctia diazo hoa tdt hon 1 tir -10 dén 40°C, va t0t hon nita 1
ir 0 dén 30°C.

Hop chit dugc dai dién béi Cong thic (d-D) dugce sir dung phd bién va rong rii
lam nguyén liéu thd ctia thude nhudm phéan tan azo.

(ii) Ghép néi v6i hop chit duge dai dién bsi Cong thirc (d-D)

Hop chét dugc dai dién bai Cong thire (D) trén dy thu dugc bang cach thém
dung dich cda hop chat diazo duge dai dién béi Cong thic (d-D) trén diy vao dung
dich ruou (vi du, metanol) hoac huyén pht ctia hop chét dugc dai dién bdi Cong thirc
(d-C), vi du & nhiét do ndm trong pham vi tir -5 dén 10°C.

Do pH cua dung dich hodc huyén phu cua hop chét dugc dai dién bsi Cong
thire (d-C) tét hon 13 ¢6 tinh axit yéu, va thém chét dém nhu trietylamin hogc natri
axetat c6 thé ¢6 loi.

Hop chét dugc dai dién boi Cong thiic chung (D) dugc lam khé cho dén khi
ham luong nuée trong d6 13, vi du, 1,0 % khdi lwong hodc nho hon, t6t hon 12 0,5 %
khéi Iuong hoic nhd hon, va tt hon nita 1a 0,1 % khi lugng hogc nhé hon, trude khi
dugc dung d nhudm trong d6 cacbon dioxit siéu téi han duge sir dung lam mai trudng.

(iii) Phuong phép san xuAt hop chat dugc dai dién bdi Cong thic (d-C)

Hop chét duoc dai dién boi Cong thire (d-C) dugc sir dung lam nguyén liéu tho

32



49386 33/265

¢6 thé dugc san xuat nhu duge mo ta bén dudi.

[Cong thirc hoa hoc 29]
.Rp1
QNH2 —_— QN\
Rp2
(d-C)

Céng thiac (d-C) thu dugc bang cach cho anilin phan tng véi cac alkyl
halogenua duoc dai dién bdi Rpi-X va Rpp-X (trong d6 Rpi dai dién cho nhom alkyl c6
tir 1 dén 14 nguyén tir cacbon, Ry, dai dién cho nhém alkyl ¢6 ttr 1 dén 14 nguyén tr
cacbon hoiic nhém alkyl ¢6 tir 1 &én 14 nguyén tir cacbon duoc thé bang CN (trong d6
it nhat mét trong sb Rp; va Rp, 1 nhém alkyl c6 tir 4 dén 14 nguyén tir cacbon), va X
dai dién cho nguyén tir halogen) bang cach st dung DMF lam dung mo6i.

Ngoai ra, Rpp (Rp, dai dién cho nhém alkyl ¢6 tir 1 dén 14 nguyén tir cacbon)
6 thé duoc dua vao pht hop vé6i phan ng da biét sau khi cho anilin phén tGng véi
hydrocacbon halogenua du:qc dai dién bdi Rp;-X (Rp; dai dién cho nhém alkyl ¢6 tir 1
dén 14 nguyén tir cacbon, va X dai dién cho nguyén tir halogen). Vi dy, Rps ¢6 thé duoc
dua vao bang cach sir dung (Rp2)»SOx.

Phuong phép san xuit hop chit dugc dai dién béi Cong thirc chung (E)

Phuong phap san xudt hop chét dugc dai dién béi Cong thice (E) trén déy s&
dugc mo ta.

[Cong thirc hda hoc 30]
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(e-D)

Hop chét duoc dai dién béi Cong thirc (E) trén ddy thu dugc bang cach ghép
ndi hop chét diazo ctia din xut 4-nitroanilin dugc dai dién bdi Cong thire (e-D) (trong
d6 Xg va Yg dai dién cho nguyén tir halogen) v6i hop chit duoc dai dién bdi Cong thirc
(e-C) (trong d6 R dai dién cho nhém alkyl c6 tir 4 dén 18 nguyén tir cacbon).

(1) Diazo hoa hop chit duoc dai dién béi Cong thirc (e-D)

Tru6e tién, hop chit diazo thu dugc bing céch diazo héa hop chit dugc dai
dién boi Céng thuc (e-D) bang cach st dung tic nhén nitrosat héa hodc axit
nitrosylsulfirric trong axit khodng hodc axit carboxylic hitu co véi sw c6 mit clia nuée
dugc thém vao tuy y. Cac vi du vé axit carboxylic hitu co duge st dung bao gdm axit
axetic va axit propionic. Cac vi du vé axit khoang bao gdm axit clohydric, axit
phosphoric, va axit sulfuric, va t5t hon 13 axit sulfuric. Tac nhan nitrosat hoa dugc st
dung 14 nitrit kim loai kiém nhw natri nitrit & dang rdn hogic dung dich nude.

Nhiét d6 phéan tmg cta diazo héa 6t hon 13 tir -10 dén 40°C, va t6t hon nita 1
tir 0 dén 30°C.

Luu y ring hop chét dugc dai dién béi Cong thic (e-D) duge sir dung phd bién
va rdng rii 1am nguyén liéu thé cua thudc nhudm phan tin azo.

(i) Ghép ndi véi hop chit duoc dai dién boi Cong thirc (e-C)
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Hop chét dugc dai dién bsi Cong thic (E) trén day thu dugce bang cach thém
dung dich ctia hop chét diazo duoc dai dién béi Cong thic (e-D) trén day vao dung dich
ruou (vi du, metanol) hodc huyén pht ctia hop chét duoc dai dién boi Cong thire (e-C),
vi du & nhiét d6 ndm trong pham vi tir -5 dén 10°C.

D6 pH cua dung dich hodc huyén phu ctia hop chét duge dai dién béi Cong
hirc (e-C) tbt hon 1a ¢6 tinh axit yéu, va thém chét dém nhu trietylamin hodc natri
axetat ¢6 thé ¢6 loi.

Hop chit dugc dai dién béi Cong thie chung (E) duogc lam kho cho dén khi
ham luong nude trong d6 13, vi du, 1,0 % khéi Irgng hodc nhé hon, t6t hon 13 0,5 %
khéi huong hodc nhé hon, va tt hon nita 13 0,1 % khéi luong hogc nho hon, trude khi
dugc ding dé nhudm trong d6 cacbon dioxit siéu t6i han dugc sir dung lam mai truong.

(iif) Phuong phap san xuét hop chat dugc dai dién béi Cong thic (e-C)

Hop chat duoc dai dién boi Cong thire (e-C) dugc sir dung lam nguyén liéu tho
c6 thé duge san xuét nhu duge md ta bén dudi.

[Cong thirc hda hoc 31]

(e-C1) (e-C)
Céng thiic (e-C) thu dugc bang cach cho 2-phenyl-1H-indol dugc dai dién béi
Céng thirc (e-C1) phan tmg véi alkyl halogenua dugc dai dién boi Rei-X (Re: dai dién
cho nhém alkyl c6 tir 4 dén 18 nguyén tir cacbon, va X dai dién cho nguyén ttr halogen)

bang cach sir dung DMF lam dung moi.
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Phuong phap san xuét hop chit dugc dai dién béi Cong thirc chung (F)
Phuong phép san xuat hop chat duge dai dién boi Cong thie (F) trén day s
duoc mo ta.

[Cong thirc hoa hoc 32]

N . , _N
1 ‘s Diazohoa (f-C) /©/\(\S
OoN OoN = ,RF1
Rr2

(f-D) (F)

Hop chit duogc dai dién boi Cong thie (F) trén day thu dugc bang cach ghép
ndi hop chét diazo ciia 3-amino-5-nitro-2,1-benzisothiazol dugc dai dién béi Cong thic
(f-D) véi hop chét duoc dai dién bdi Cong thirc (-C) (trong d6 Ry va Ry, doc 18p dai
dién cho nhom alkyl c6 tir 4 dén 14 nguyeén tir cacbon).

(i) Diazo héa hgp chét dugc dai dién bdi Cong thire (f-D)

Truée tién, hop chit diazo thu duge bing cach diazo héa hop chét dugc dai
dién bsi Cong thuc (f-D) bang cach st dung tic nhén nitrosat hda hodc axit
nitrosylsulfuric trong axit khoang hoic axit carboxylic hiru co véi su c6 mdt ciia nude
duoc thém vao tuy y. Céc vi du vé axit carboxylic hitu co duge st dung bao g0m axit
axetic va axit propionic. Cac vi du vé axit khodng bao gém axit clohydric, axit
phosphoric, va axit sulfuric, va t6t hon 14 axit sulfuric. Tac nhan nitrosat héa dugc st
dung 1a nitrit kim loai kidm nhur natri nitrit & dang rén hogc dung dich nude.

Nhiét d6 phén tmg ciia diazo hoéa tt hon 14 tir -10 dén 15°C, va tdt hon nita la
tir -5 dén 10°C.
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Hop chit dugc dai dién béi Cong thite (£-D) duoc st dung phd bién va rong réi
lam nguyén liéu tho cua thudc nhuém phan tan azo.

(i) Ghép ndi véi hop chét duoc dai dién bdi Cong thire (f-C)

Hop chét duoc dai dién bdi Cong thiic (F) trén day thu dugc bang cach thém
dung dich cia hop chét diazo duoc dai dién bdi Cong thitc (f—D) trén day vao dung dich
ruou (vi du, metanol) hodc huyén phtt cua hop chét dugc dai dién boi Cong thire (£-C),
vi du & nhiét d6 nim trong pham vi tir -5 dén 10°C.

P6 pH ciia dung dich hodc huyén phii ctia hop chét duoc dai dién boi Cong
thire (£:C) t5t hon 1 c6 tinh axit yéu, va thém chat d&m nhu trietylamin hogc nafri axetat
c6 thé co loi.

Hop chét duoc dai dién bdi Cong thirc chung (F) duge lam khé cho dén khi
ham luong nude trong d6 13, vi du, 1,0 % khéi lugng hogc nhé hon, tt hon 12 0,5 %
khéi lugng hodc nhd hon, va tdt hon nita 13 0,1 % khi lugng hogc nhé hon, trudc khi
duogc dung dé nhudm trong d6 cacbon dioxit siéu t6i han du’érc str dung lam mdi truong.

(iii) Phuong phap san xuét hop chit dugc dai dién bai Cong thic (f-C)

Hop chét duoc dai dién bai Cong thirc (-C) dugc sir dung lam nguyén liéu tho
c6 thé duoc sén xuit nhur duge mo ti bén dudi.

[Cong thiic hda hoc 33]
O

Coéng thic (f-C) thu duogc bang cach cho anilin phan ng v6i cac alkyl

(+C)

halogenua dugc dai dién boi Rei-X va Rp-X (Rei va Ry, doc 14p dai dién cho nhom
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alkyl c6 tir 4 dén 14 nguyén tir cacbon, va X dai dién cho nguyén tir halogen) bang cach
str dung DMF 1am dung moi.

Ngoai ra, Rp2 (Ry dai dién cho nhém alkyl co tir 4 dén 14 nguyén tir cacbon)
¢ thé duoc dua vao phu hop véi phan tmg di biét sau khi cho anilin phan tmg véi
hydrocacbon halogenua dugc dai dién béi Re-X (Re1 dai dién cho nhom alkyl co tur 4
dén 14 nguyén tit cacbon, va X dai dién cho nguyén tir halogen). Vi du, R o thé dugc
dua ‘Véo bang cach st dung (Rp2)2SOx.

Phuong phap san xuét hop chét dugc dai dién béi Cong thire chung (G)

Phuong phap san xuit hop chét duge dai dién béi Cong thic (G) trén day s

duoc mo ta.
[Cong thiic hda hoc 34]
S_IN S_IN
O NH, O NHCORg
(@) (©)

Hop chdt duoc dai dién béi Céng thic (G) thu duge bing cich cho
5-amino-anthra[9,1-cd]isothiazol-6-on dugc dai dién boi Cong thic (G) phan tmg véi
axit carboxylic halogenua duoc dai dién boi Re-COX (Rg dai dién cho nhom alkyl c6
tir 7 dén 18 nguyén tir cacbon, va X dai dién cho nguyén tir halogen) trong dung modi tro
nhu toluen, xylen, hodc clobenzen.

Nhiét do phén tmg &t hon 1 tir 80°C dén 140°C, va tét hon nita 1a tir 110 dén
140°C.

Hop chét dugc dai dién boi Cong thirc (G) duge sir dung phd bién va rong rai
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lam nguyén liéu tho cua thudc nhuém phén tan da vong.

Hop chit duoc dai dién béi Cong thirc chung (G) duge lam khé cho dén khi
ham lugng nudc trong do 1a, vi du, 1,0 % khdi Iwong hodc nhd hon, t6t hon 14 0,5 %
khéi luong hodc nhd hon, va tt hon nita 14 0,1 % khéi lugng hodc nho hon, truéce khi
dugc dung d2 nhudm trong d6 cacbon dioxit siéu t6i han duge str dung lam moi truong,

Thubc nhuém dé nhudm soi polyolefin véi sur c6 mét clia cacbon dioxit siéu 161
han

Céc hop chit duogc dai dién boi Cong thirc chung tir (A) dén (G) ¢ trong thude
nhuém dé nhudm soi polyolefin theo sing ché 13 mau xanh lam, tim, do, cam, hoac
vang. Thude nhudém co6 thé chi chira mét trong cc hgp chét duoc dai dién bdi Cong
thirc chung tir (A) dén (G) hodc hai hodic nhidu hop chit trong sb ching. Khi thudc
nhudm chira hai hodc nhiéu hop chét trong s cac hop chét duoc dai dién bai Cong thie
chung tur (A) dén (G), thudc nhudm dé nhudm soi polyolefin c6 nhidu mau sic khac
nhau hodc mau den c6 thé thu duoc.

Thudc nhudm d& nhudm soi polyolefin c6 mau den tét hon 14 chira: it nhat mot
trong sd céc hop chét thudc nhuém mau tim hodc xanh lam bao gém mot hodc nhiéu
loai duoc lua chon tir nhdm bao gém cac hop chét duoc dai dién béi Cong thiic chung
(A), cac hop chit duoc dai dién béi Cong thiic chung (B), cac hop chét dugc dai dién
boi Cong thire chung (C), va cac hop chét duogc dai dién bsi Cong thire chung (F), hop
chét thudc nhuém mau dé bao gém mot hodc nhiéu loai duogc Iua chon tir nhém bao
gdm cac hop chit duogc dai dién boi Cong thirc chung (C) va cac hop chét duoc dai dién
boi Cong thirc chung (D), va it nhét mot trong céc hop chét thudc nhudm mau vang
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hodc cam bao gém mot hodc nhiéu loai dugc lua chon tir nhém bao gém cac hop chét
duoc dai dién boi Cong thirc chung (D), cac hop chét duogc dai dién bdi Cong thirc
chung (E), va céc hop chit dugc dai dién bsi Cong thic chung (G); t8t hon 1a ft nhét
mot trong cac hop chét thuc nhuém mau tim hogc xanh lam bao gém mdt hodc nhidu
loai duoc lya chon tir nhém bao gdm cac hop chat dugc dai dién boi Cong thirc chung
(A), céc hop chét duge dai dién bdi Cong thic chung (B), va cac hop chit duoc dai
dién bi Céng thire chung (F), hop chét thuc nhudm mau dé 1a hop chat duoc dai dién
boi Coéng thie chung (C), va hop chit thuc nhuém mau da cam bao gdbm mét hodc
nhiéu loai dugc Iua chon tir nhém bao gdm cac hop chit duoc dai dién béi Cong thic
chung (D) va cac hop chit dugc dai dién bsi Cong thic chung (E); va thim chi t6t hon
13 hop chat thudc nhudm mau xanh lam 13 hop chat dugc dai dién boi Cong thic chung
(A), hop chét thubc nhuém mau do 1a hop chét dugc dai dién boi Cong thire chung (C),
va hop chét thubc nhuém mau da cam 1a hop chét dugc dai dién béi Cong thic chung
D).
Bang 1

Thubc nhudém dé nhudm soi polyolefin c6 mau den

Hop chat thubc | Hop  chét thudc | Hop  chat thube

40/265

nhudm mau tim

hoac xanh lam

nhudém mau dé

nhuém mau vang

hodc cam

Tét hon

Hop chit duoc dai
dién boi Cong thurc
chung (A)

Hop chit dwoc dai

Hop chét duoc dai
dién bai Cong thic
chung (C)

Hop chét dugc dai

Hop chét duoc dai
dién bai Cong thuc
chung (D)

Hop chat dugc dai
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dién bdi Cong thire
chung B

Hop chit duoc dai
dién boi Cong thic

chung (C)

Hop chét duoc dai

dién bdi Cong thirc
chung (D)

dién boi Cong thirc
chung (E)

Hop chét duoc dai
dién boi Cong thire
chung (G)

dién bai Cong thire
chung (F)

Téthonnita | Hop chat duoc dai | Hop chét dugc dai | Hop chat dugc dai
dién béi Cong thirc | dién bdi Cong thire | dién béi Cong thic
chung (A) chung (C) chung (D)

Hop chit duoc dai
dién bdi Cong thirc
chung B

Hop chit dugc dai

Hop chat duoc dai
dién bai Cong thirc
chung (E)

dién bai Cong thirc
chung (F)
Tham chi con | Hop chét dugc dai | Hop chét duoc dai | Hop chit duoc dai
tsthonnita | dién boi Cong thirc | dién béi Cong thire | dién bdi Cong thirc
chung (A) chung (C) chung (D)

41/265

V& ché phdm hop chét thudc nhudm cho thudc nhudm d& nhudém soi polyolefin

6 mau den, t6t hon 13ty 18 tron ctia hop chét thude nhuém mau tim hogc xanh lam nam

trong pham vi tir 30 dén 70 % khéi luong, ty 1€ tron cuia hop chét thudc nhuém mau doé
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nam trong pham vi tir 5 dén 25 % khdi luong, va ty 1€ trdn cua hop cht thudc nhudm

mau vang hodc cam nim trong pham vi tir 15 dén 55 % khéi luong, va tot hon nita 1a ty

18 trén ctia hop chat thudc nhudm mau tim hozc xanh lam nam trong pham vi tir 40 dén

60 % khéi luong, ty 18 trdn ctia hop chét thudc nhudém mau dé nim trong pham vi tir 5

dén 25 % khoi luong, va ty 1€ trdn clia hop chat thude nhudém mau vang hodc cam nam

trong pham vi tir 25 dén 45 % khdi luong.

Bang 2
Ty 1€ tron
Hop chdt thudc | Hop chit thude | Hop chit thudc
nhuém mau tim | nhuém mau do nhu0m mau vang
hodc xanh lam hodc cam
Hop chét duoc dai | Hop chét duoc dai | Hop chit duoc dai
dién bdi Cong thirc | dién bdi Cong thirc | dién bdi Cong thire
chung (A) chung (C) chung (D)

Hop chét dugc dai
dién bdi Cong thire
chung (B)

Hop chét dugc dai
dién bdi Cong thirc
chung (C)

Hop chét duoc dai
dién bdi Cong thirc
chung (F)

Hop chat dugc dai
dién boi Cong thice
chung (D)

Hop chat dugc dai
dién bdi Cong thirc
chung (E)

Hop chét dugc dai
dién boi Cong thic
chung (G)

Tbt hon

Tir 30 dén 70 %

Tir 5 dén 25 % khoi

Tur 15 dn 55 %
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khéi lugng luong khdi luong

Tothonnia | Trr 40 dén 60 % | Tir5 dén 25 % khdi | Tir 25 dén 45 %

khéi luong luong khéi luong

Thubc nhudm theo sang ché ¢ thé con chita chét phu gia. Céc vi du vé chét
phu gia bao gém chét tro mau, chét phan tan, chit dén, chit on dinh, chit 1am déo, chit
tao mam tinh thé, chit diéu chinh, chét tao bot, chét hip thu tia cuc tim, chét on dinh
4nh sang, chat chéng oxy héa, chét khéng khuén, chit chéng dong cimg, chat chéng
finh dién, cht chéng chay, chit don v6 co va chét dan hodi dé cai thién kha ning chéng
va dap.

Céc vi du vé soi polyolefin dich s& dugc nhuém bang cach str dung thude
nhu@in theo sang ché bao gém cac soi duoc tao thanh tir cac polyme duge chon tir cac
homopolyme cta cic a-olefin nhu propylen, etylen, 1-buten, 3-metyl-1-buten,
4-metyl-1-penten, va 1-octen, copolyme ctia cac a-olefin nay, va copolyme cua cac
a-oieﬁn ndy va cac monome khong no ¢ thé dong tring hop véi cic a-olefin nay. Cac
vi du v& loai copolyme bao gdm copolyme khéi, copolyme ngiu nhién, va copolyme
ghép. Cac vidu cu thé vé& polyme bao gdm: c4c loai nhya trén co' s¢ polypropylen nhur
propylen homopolyme, copolyme dang khéi propylen-etylen, copolyme ngau nhién
propylen-etylen, va copolyme propylen-etylen-(1-buten); céc loai nhya trén co s&
polyetylen nhu polyetylen ty trong thép, polyetylen ty trong trung binh, polyetylen ty
trong cao, polyetylen thing ty trong thép, copolyme etylen-vinyl axetat, va copolyme
etylen-etyl acrylat; poly(1-buten); va poly(4-metyl-1-penten).

Céc polyme c6 thé dugc str dung riéng 16 hodc két hop hai hofic nhiéu loai dé
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tao thanh soi polyolefin.

Soi polyolefin dong vai trd nhu dich nhugm cAn nhudm bang cach st dung
thubc nhudém theo sang ché 6t hon dugc tao thanh tir nhira polypropylen va/hodc nhya
polyetylen, va tdt hon nita 1a nhua trén co s& polypropylen.

Hinh dang cua s¢i polyolefin dong vai tro nhu dich nhuém cin nhudm bing
cach sur dung thudc nhudém theo sang ché c6 thé, vi du, ¢ dang khdi (vi dy, san ph§1n
dtc), mang, soi (vi du: vai (vai dét, vai dét kim, vai khong dét, v.v.), hodc sgi (sot day
toc, soi kéo thanh soi, soi rach, soi tach, v.v.)), hodc trong tur, va t6t hon 13 & dang soi.

Soi polyolefin dong vai trd nhu dich nhuém cAn nhudm bing cach sir dung
thubc nhudm theo sang ché c6 thé 1a soi duoc tao thanh bﬁng cach, vi du, tron hodc nbi
thanh phin polyme khic v&i nhua polypropylen vahodc nhyua polyetylen. Soi
polyolefin ¢ thé dugc tao thanh bing cach, vi du, trdn 1an hodc két hop véi soi khac
lam bang polyeste hodc twong tur v6i soi polypropylen.

Phuong phép nhudm sgi polyolefin véi su c6 mét clia cacbon dioxit siéu to1
han

Sang ché dé xuét phuong phap nhudém dé nhudém soi polyolefin v6i sy c6 mit
ctia cacbon dioxit siéu téi han, va phuong phap bao gdm budc nhudm dé nhuém soi
polyolefin bang cach sir dung thuéc nhudm theo sang ché véi sur c6 mit clia cacbon
dioxit siéu t6i han. Trong phwong phdp néu trén, cacbon dioxit siéu toi han dugc s
dung lam mo6i truong nhudm.

Céc phuong phép nhudm trong d6 cacbon dioxit siéu téi han duge sir dung lam

mdi trudong nhudm da thu hit sy cha ¥ nhu mét phuong phap nhudém than thién véi
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mdi trudng hon so véi cac phuong phép nhudm thong thuong trong d6 nudc dugc st
dung 1am mai truong nhuém. Ly do cho diéu nay nhur sau, vi du: khong c6 nudc thai
duoc tao ra béi vi khéng c6 nude dugce sir dung trong qué trinh nhuém va khong cin
thuc hién budc giat; khong cén sir dung chét trg nhudém; thdi gian nhudm cd thé dugc
giam bét; va cacbon dioxit duoc str dung lam moi truong nhudm co thé tai str dung.

Cacbon dioxit siéu t6i han 1a chét ua béo, va ca thudc nhudém theo sang ché va
nhua trén co s& polyolefin cling 1a chét tra béo. Do d6, mdi trudong nhudm, thude
nhudm, va dich nhudém c6 i luc cao véi nhau va két qua 1a, co thé thu duoc cic san
phim nhudém chét Iugng cao.

Budc nhudm cuia phuong phép theo sang ché tdt hon 14 duoc thuc hién & nhiét
d6 31°C hodc cao hon v 4p suét 1a 7,4 MPa hoiic 16n hon. Ly do cho diéu ndy 1a nhigt
d6 nhuom va ap suAt nhudm can phai cao hon hodc bz"mg diém t6i han (31°C, 7,4 MPa)
ctia cacbon dioxit duoc sir dung 1am méi truong nhudm.

Trong budc nhudm, nhiét d6 nhuém duoc xic dinh chu yéu tuy thudc vao loai
nhua duoc sit dung dé tao thanh soi dich nhudm. Nhiét d6 nhudm thuong ndm trong
pham vi tir 60 dén 180°C, va tdt hon 12 ndm trong pham vi tir 80 dén 160°C.

Trong budc nhudm, ap suat nhuém duoc xac dinh chu yéu tuy thudc vao loai
nhua dugc sir dung dé tao thanh soi dich nhudm. Ap suAt nhudém thuong nam trong
pham vi tir khoang 7,4 dén 40,0 MPa, va tét hon & ndm trong pham Vi tir 20 dén 30
MPa.

Trong budc nhudm, thdi gian nhuém dugc xac dinh tiy thude vao loai nhua
duogc st dung dé tao thanh soi dich nhudm, va nhiét d6 nhuém. Thoi gian nhudm
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thuomg 12 khoang tir 10 dén 120 phit, va t5t hon 14 tir 30 dén 90 phit.

Trong budc nhudm, né)ng d6 thudc nhudm tirong tmg véi s¢i tlry thude vao loai
va trang thai xir 1y clia soi dich nhugm. Khi soi dich nhuém & dang soi, ndng do thudc
nhubm twong tmg véi soi 14 tir 0,1 dén 6,0 % o.m.f. (trén khdi lugng soi), va ot hon 12
tir 0,1 dén 4,0 % o.m.f.

Trong phuong phap nhuém theo sang ché, ty 1¢ dung dich thude nhudm (ty 18
khdi luong giita dich nhudém va cacbon dioxit) tiry thudc vao loai va trang thai xi ly
dich nhuém. Ty 1€ dung dich thudc nhudém thuong 13 1:2 dn 1:100, va tot hon 1a 1:5
dén 1:75. Khi dich nhudém 13 vai polypropylen quén quanh bng soi tru thich hop, ty 1&
dung dich thubc nhudm tuong déi thip trong phuong phap nhudm theo sing ché, va 13,
vidy, 1:2 dn 1:5.

Séng ché dé xuét soi polyolefin duge nhudm béng phuong phép nhudm theo
sang ché. Cac vi du vé tmg dung clia si polyolefin bao gdm: cac mit hang y phuc nhu
quén do, dd 16t, mi, tAt, ging tay, va d thé thao; cdc vt liéu ndi that xe cd nhur vét liéu
ohé ngdi; va hang ndi tht nhur tham, rém, tham, ghé sofa v6 boc va vo boc dém.

Sau day, sang ché s& dugc mé ta cu thé hon béng cac vi du, nhung cac khia

canh ctia sang ché khong chi gidi han & cac vi du nay.

Vi du thue hién sang ché
Vi du tong hop 1
[Téng hop hop chit thubc nhuém mau xanh lam (A-1)]

Hop chét thu6c nhudém mau xanh lam (A-1) dugce san xut theo so do sau.
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[Cong thirc hda hoc 35]
OCHs OCHs Hy504,  dam OCHs
n-Octanoyl clorua dzc NO,
HoN L, AN o | KN
Buéc 1 (Amit héa) cocH,;s  Bude2 (Nitrat héa)  COC/H;s
p-Anisidin
Cong thirc (Cla) Cong thic (C1b)
OCHs OCHs
, NH ~ CgHyz
Thiéc, HCI dam dac 2 1-Bromooctan N
> HN > CgH47
\ HN
. , COCsH , , \
Bude 3 (Khi) [ Budc 4 (Alkyl héa) COC7H1s
Cong thic (Clc) Cong thic (C1)

|

OzN—< E>—‘NH2 Axat mtrosyISIHﬁn'ic Dung dich thénhph?m diazo + Dung dich

Br A A , Ko
Busée 5 (Diazo héa) thanh phan ghép noi
Cong thuc (D1) oo
3
N=N
CsH17
Budc 6 (Phan tmg ghép ndi) COC7H15

Hop chét thudc nhudm mau xanh lam (A-1)
1-A. Téng hop hop chét ghép néi (C1) va chudn bi dung dich thanh phén ghép
nbi
Budc 1
p-Anisidin (san pham c6 san trén thi trudng da dugce mua) (24,6 g) dugc hoa

tan trong DMF (35 g), va pyridin (19 g) dugc nhé giot vao dung dich thu duoc.
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N-Octanoyl clorua (san phim c6 sin trén thi truong da duge mua) (34,2 g) duge nhé
giot vao dung dich, va sau d6 dung dich duoc lam nong dén 110°C va khuéy trong 1
gi¢. Dung dich duoc 1am mat dén nhiét d@ phong, va sau d6 axit clohydric 2 M (150
ml) dugc thém vao do d8 tao thanh két tha. Hon hop nay dugc loc, va phén cin dugc
rira bang nude va lam kho. Do dé, thu duge N-(4-metoxyphenyl) octanamit dugc dai
dién boi Cong thirc (Cla) bén dusi (53,1 g; hiéu sudt: 106,5%) dudi dang san pham
tho.

[Cong thirc hda hoc 36]

OCHj

HN
COC7H1s Cong thire (Cla)

Budc 2

N~(4-metoxyphenyl) octanamit thu dugc & Bude 1 trén déy (12,5 g) dugc thém
dAn vao axit sulfuric dim dic (30 g) duoc 1am lanh dén 5°C, & nhiét d§ ndm trong
khoang tir 5 dén 10°C. Axit nitric ddm dic (4,57 g) dugc nhd giot vao hdn hop nay &
nhiét d6 nim trong khoang tir 5 dén 10°C trong hon 1 gid, va sau d6 hdn hop thu dugc
duoc khudy & cling nhiét d6 trong 1 gid. Hon hop phén tmg nay dugc loc trong nuée da
(150 g), va etyl axetat (100 g) dugc thém vao d6 dé chiét xuat pha hitu co. Phén chiét
nay dugc rira bang dung dich mudi bdo hoa, va sau d6 dung mdi dugc chung cét dud6i
ap suét giam. Do d6, thu dugc N-(3-nitro-4-metoxyphenyl) octanamit dugc dai dién béi

Cong thitc (C1b) bén dudi (16,9 g; hiéu suét: 114,8%) dudi dang san phém tho.
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[Céng thitc hoa hoc 37]
OCH;
NO,

HN
COC7His  Cong thirc (C1b)

Budc 3

~ Hon hop ctia N=(3-nitro-4-metoxyphenyl) octanamit thu duge & Bude 2 bén
dusi (16,9 g), thiée (8,9 g), va metanol (7,5 g) duge lam lanh dén 5°C. Axit clohydric
dam dic (31,4 g) duoc nhé giot vao hén hop ndy trong vong 1 gid, va sau d6 hén hop
thu duge duwoc 1am néng dén nhiét @0 75 dén 80°C va duge khudy trong 40 phit. Hon
hop phan tmg dugc lam lanh dén 10°C, va sau d6 48% dung dich nuéc cla natri
hydroxit (55,2 ml) dugc thém dAn vao d6 & nhiét d6 ndm trong khoang tir 10 dén 20°C.
Hbn hop nay duoc loc, va phﬁn can dugc ria b%mg nudc va lam khoé. Do do, thu dugc
N~(3-amino-4-metoxyphenyl) octanamit dugc dai dién boi Cong thire (Clc) bén dudi
(9,19 g; hidu suat: 69,5%).

[Cong thirc héa hoc 38]
OCH,
NH,

HN
COC7H1s  Cong thite (Clc)

Buéc 4
Hbn hop ciia N-(3-amino-4-metoxyphenyl) octanamit thu duoc & Budc 3 trén

day (13,2 g), trietylamin (15 g), DMF (15 g), va 1-bromooctan (sin phim c6 sin trén thi
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truong da dugc mua) (38,6 g) duoc lam nong dén 120°C va sau d6 diroc khudy & cling
nhiét d6 trong 3 gio. Do do, thu duogc N-[3-(N ,N-dioctylamino)-4-metoxyphenyl]
octanamit duoc dai dién béi Cong thite (C1) bén dudi. Metanol (30 g) dugc thém vao
hén hop phan tmg nay, va hén hop thu dugc duge lam lanh dén 5°C. Do d6, thu duoc
dung dich thanh phan ghép ndi chira hop chét duoc dai dién boi Cong thie (C1).

[Cong thite hoa hoc 39]

OCH,
CgH17
N\
CgH47
HN

COCris  Cong thite (C1)

1-B. Chuén bi dung dich thanh phan diazo

Budc 5

2-Bromo-4,6-dinitroanilin dugc dai dién béi Cong thirc (D1) bén dusi (13,1 g)
duoc thém tir tir vao hdn hop clia axit sulfuric ddm dic (16 g) va axit nitrosylsulfuric
43% (12,8 g) & nhiét do nim trong khoang tir 25 d@én 30°C. Hon hop nay duoc khudy &
30 dén 40°C trong 2 gior. Do d6, thu duge dung dich thanh phén diazo.

[Cong thire hoa hoc 40]

NO,
O,N NH,

Br  Cong thic (D1)

1-C. Tong hop hop chét thudc nhudm mau xanh lam (A-1) théng qua phan ing

ghép ndi
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Budc 6

Phén tmg ghép ndi duge thuc hién bing cach nhé giot dung dich thanh phén
diazo thu duoc & Bude 5 trén day Vo dung dich thanh phan ghép néi thu dugc & Budc
4 trén day & nhiét do nim trong khoang tir 0 dén 10°C trong hon 2 gid trong khi thém
trietylamin (84 g) khi thich hop. Hn hop nay dugc khudy & nhiét do niam trong khoang
ir 0 dén 10°C trong 30 pht, va sau d6 san phdm dugec tach khoi hon hop phan tmg nay
béng cach loc, dugc rra bﬁng metanol, duoc ria bz‘“mg nudc, va sau do duge 1am kho &
60°C cho dn khi ham luong nuéce 1a 1,0 % khdi luong hodc nhé hon. Do do, thu duoc
hop chét thudc nhudm mau xanh lam dugc dai dién boi Céng thie (A-1) bén dudi
(5,93 g; hidu sult: 15,5%). Céu triic ciia hop chét thudc nhudm méu xanh lam da dugc

x4c nhén thong qua cac phan tich LCMS (m/z 761 (M")).

[Cong thitc hoa hoc 41]
NO, OCHj3
CgHi7
O,N N=N N,
CgHi7
Br HN

COCHis  Cong thire (A-1)

Vi du tbng hop 2
[Téng hop hop chét thuéc nhuém mau xanh lam (A-2)]

Hop chit thudc nhudm mau xanh lam (A-2) dugc san xudt theo so do sau.
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[Cong thirc héa hoc 42]
H2SO04 dam dac
OCHs HNOs dam dic y
Valeryl clorua Thiéc, HCl dam dac
HoN
? Bude 1
p-Anisidin
OCHj
CsHq7
1-Bromooctan N
> CgHq7
H N\
COC,Hg
Cong thic (C2)
NO,
O,N NH,  Axit nitrosylsulfuric ] . )
> Dung dich thanh phén diazo + Dung dich
Br Diazo héa thanh phin ghép néi
Cong thirc (D1)
NO, OCHs
CgH1z
R O,N N=N N
. CgHi7
Bude 2 (Phéan tmg ghép ndi) Br HN
COC,Hqg

Hop chit thudc nhuém mau xanh lam (A-2)

2-A. Téng hop hop chét ghép néi (C2) va chuén bi dung dich thanh phan ghép
nbi
Budc 1

N-[3-(N,N-dioctylamino)-4-metoxyphenyl]pentanamit duoc dai dién boi Cong
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thitc (C2) bén dudi thu dugce theo cach tong tur nhu & cac Budc tir 1 dn 4 ctia Vidu
tdng hop 1, ngoai trir valeryl clorua (25,3 g) dugc st dung thay cho n-octanoyl clorua &
Buée 1 ctia Vi du tdng hop 1. Metanol (30 g) dugc thém vao hén hop phén tmg nay, va
hén hop thu dugc duge lam lanh dén 5°C. Do d6, thu dugc dung dich thanh phf?m ghép
ndi chira hop chét dugc dai dién béi Cong thic (C2).

[Cong thirc hda hoc 43]

COCHs  Cong thire (C2)

2-B. Téng hop hop chat thuéc nhuém mau xanh lam (A-2) théng qua phan tmg
ghép nbi

Budc 2

Hop chat thubc nhum mau xanh lam dugc dai dién boi Cong thiic (A-2) bén
dudi (8,03 g; hidu suét: 22,3%) thu dugc theo cach twong tur nhur & cac Bude 5 va 6 cua
Vi du téng hop 1, ngoai trir hop chét duoc dai dién boi Cong thie (C2) thu duge &
Budc 1 duoc str dung lam dung dich thanh phéan ghép ndi thay cho hop chét duoc dai
dién boi Cong thirc (C1). Cu triic ciia hop chét thude nhudm mau xanh lam da duge
x4c nhén théng qua cac phan tich LCMS (m/z 719 (M)).

[Cong thire hoa hoc 44]
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NO, OCHs
' CgHiz
O,N N=N N,
CgH17
Br HN

COCHs  Cong thite (A-2)

Vi du tbng hop 3
[Téng hop hop chit thudc nhuém mau xanh lam (A-3)]
Hop chit thudc nhuém mau xanh lam (A-3) duge san xut theo so db sau.

[Cong thirc hoa hoc 45]

55



49386 56/265

OCH;8 HoSO4 dam dic
Propionyl clorua HNOj3 dam ddc Thiéc, HCl dam dic
HsN
z Budce 1
p-Anisidin '
OCH;
CgHq7
1-Bromooctan N
— CgHy7
H N\
COC,Hs
Cong thic (C3)
NO,
O,N NH, Axit nitrosylsulfuric ) . .
>  Dung dich thanh phan diazo + Dung dich
Br Diazo héa thanh phan ghép néi
Cong thic (D1)
NO, OCH,
CgHi7
O,N N=N N,
—5 CgH17
Budc 2 (Phéan tmg ghép nbi) o HN‘C OC,Hs

Hop chét thude nhudm mau xanh lam (A-3)

3-A. Téng hop hop chét ghép ndi (C3) va chudn bi dung dich thanh phan ghép
ndi

Budc 1

N-[3-(N,N-dioctylamino)-4-metoxyphenyl]propanamit dugc dai dién boi Cong
thire (C3) bén dudi thu duge theo cach twong tr nhu & cac Bude tir 1 dén 4 cta Vi du

tdng hop 1, ngoai trir propionyl clorua (19,4 g) dugc st dung thay cho n-octanoyl
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clorua & Buée 1 cia Vi du tong hop 1. Metanol (30 g) dugc thém vao hén hop phan
{ing nay, va hon hop thu dugce duge lam lanh dén 5°C. Do d6, thu duge dung dich thanh
phén ghép ni chita hop chét dugc dai dién boi Cong thire (C3).

[Cong thirc hda hoc 46]

OCHs
CgHy7
N\
CgHy7
HN

COCHs  Cpng thirc (C3)

3-B. Téng hop hop chat thudc nhudém mau xanh lam (A-3) théng qua phan tmg
ghép nbi

Buéc 2

Hop chét thubc nhuém méu xanh lam duoc dai di¢n boi Cong thic (A-3) bén
duéi (5,85 g; hidu suat: 16,9%) thu duoc theo cach tuong tur nhur & cac Bude 5 va 6 cua
Vi du tong hop 1, ngoai trir hop chét dugc dai dién boi Cong thie (C3) thu duge &
Budc 1 duoc st dung 1am dung dich thanh phéan ghép néi thay cho hop chét duoc dai
dién béi Cong thire (C1). CAu triic ciia hop chét thude nhudm mau xanh lam da duoc
x4c nhén théng qua céc phan tich LCMS (m/z 691 (M")).

[Cong thirc hoa hoc 47]
NO, OCHj
CgHi7
02N4< :>fN=N4</ />—N\
CgH47
Br HN\
COC,Hs Cong thire (A-3)

Vi du tong hop 4
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[Téng hop hop cht thudc nhuém mau xanh lam (A-4)]

Hop chit thudc nhuém mau xanh lam (A-4) dugce san xuit theo so db sau.

[Cong thirc hoa hoc 48]
OCHj3 H2SO4 ddm dac
2-Etylhexanoyl clorua HINOs dam diic Thiéc, HCl dam dic
H,>N g
2 Buée 1
p-Anisidin OCHj4
CeH47
N\
1-Bromooctan CgHq7
» H N\
COCHC,Hg
C,Hs
Cong thirc (C4)
NO,
O,N NH,  Axit nitrosylsulfuric ) . .
—> Dung dich thanh phan diazo + Dung dich
Br Diazo hoa thanh phin ghép ndi
Cong thie (D1) NO, OCHj
CsH17
O,N N=N N
CgH17
> Br HN\
, COCHC4H
Budc 2 (Phin img ghép ndi) - ;e °

Hop chét thudc nhudém mau xanh lam (A-9)
4-A. Téng hop hop chat ghép ndi C4 va chuén bi dung dich thanh phan ghép
nbi
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Bude 1

N-[3-(N,N-dioctylamino)-4-metoxyphenyl]-2-etylhexanamit dugc dai dién boi
Céng thirc (C4) bén dudi thu duge theo cach tuong tur nhu & cac Budc tir 1 dén 4 cta
Vi du tdng hop 1, ngoai trlr 2-etylhexanoyl clorua (34,2 g) dugc sir dung thay cho
n-octanoyl clorua & Budc 1 cia Vi du t6ng hop 1. Metanol (30 g) duoc thém vao hén
hop phan Uing nay, va hén hop thu duge dugce lam lanh dén 5°C. Do d6, thu duoc dung
dich thanh phin ghép néi chira hop chét duge dai dién béi Cong thire (C4).

[Cong thirc hoa hoc 49]

\CocI;HC4H9
CHs  Cong thic (C4)

4-B. Téng hop hop chat thubc nhuém mau xanh lam (A-4) thong qua phan ing
ghép nbi

Budce 2

Hop chit thubc nhudm méu xanh lam dugc dai dién boi Cong thic (A-4) bén
dudi (9,63 g; hidu sudt: 25,3%) thu dugc theo céch tuong tu nhur & cac Bude 5 va 6 clia
Vi du tdng hop 1, ngoai trir hop chat dugc dai dién béi Cong thie (C4) thu duge &
Buéce 1 duge st dung lam dung dich thanh phan ghép ndi thay cho hop chét dugc dai
dién bsi Cong thite (C1). CAu tric ciia hop chét thudc nhudm mau xanh lam da duge
x4c nhan thong qua cac phan tich LCMS (m/z 761 (M")).

[Cong thirc hda hoc 50]
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NO, OCHs
CsH1z
O,N N=N N
CgHi7
Br HN\
COGHC,Hg

C2Hs Cong thic (A-4)
Vi du tdng hop 5
[Téng hop hop chét thudc nhuém mau xanh lam (A-5)]

Hop chét thudc nhuém mau xanh lam (A-5) dugc san xuht theo so db sau.

[Cong thitc hoa hoc 51]
OCHj OCHs
CgHq7
NH, 1-Bromooctan N,
g CgH17
HN N HN
COCH; Budc 1 (Alkyl hoa) COCH;
N-(3-amino-4-metoxyphenyl) axetamit Céng thic (C5)
NO,
O,N NH,  Axit nitrosylsulfuric i . )
> Dung dich thanh phan diazo + Dung dich
Br Diazo héa thanh phin ghép ndi
Cong thic (D1)
NO, OCH;
CgH47
. O,N N=N N
. CgH17
Budc 2 (Phan tmg ghép noi) Br HN
COCH;

Hop chit thudc nhuém méu xanh lam (A- 5)

5-A. Téng hop hop chét ghép ndi C5 va chudn bi dung dich thanh phan ghép
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ndi

Bude 1

N-[3-(N,N-dioctylamino)-4-metoxyphenyl]axetamit dugc dai dién béi Cong
thire (C5) bén duéi thu dugc theo cach tuong tur nhu & Budc 4 ctia Vi du tong hop 1,
ngoai trir N-(3-amino-4-metoxyphenyl)axetamit (san phim c6 san trén thi trudng da
duoc mua) (9,0 g) dugc sir dung thay cho N-(3-amino-4-metoxyphenyl)octanamit &
Budrc 4 ciia Vi du tdng hop 1. Metanol (30 g) dugc thém vao hdn hop phan tmg nay, va
hdn hop thu duge duge 1am lanh dén 5°C. Do d6, thu duge dung dich thanh phén ghép
ndi chita hop chét duge dai dién boi Cong thire (C5).

[Cong thirc hoa hoc 52]

OCHs
CgH17
N\
CgHy7
HN

COCH;  Cong thic (C5)

5-B. Téng hop hop chét thubc nhuém mau xanh lam (A-5) thong qua phan (g
ghép nbi

Budce 2

Hop chat thubc nhudm mau xanh lam duoc dai dién boi Cong thue (A-5) bén
duéi (20,3 g; hiéu suat: 60,0%) thu dugc theo cach twong tw nhur & cac Bude 5 va 6 cia
Vi du tdng hop 1, ngoai trir hop chit dugc dai dién béi Cong thuc (C5) thu dugc &
Budce 1 duoc sir dung lam dung dich thanh phén ghép ndi thay cho hop chét dugc dai

dién béi Cong thirc (C1). Céu tric ciia hop cht thude nhudm mau xanh lam da duoge
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x4c nhan thong qua cac phéan tich LCMS (m/z 677 (M")).

[Cong thirc hoa hoc 53]
NO, OCHs
CgH47
02N—< é}——NzN—<§ E}—N\
CgH47
Br HN
COCH, Cong thiic (A-5)
Vi du tbng hop 6

[Téng hop hop chét thubc nhuém mau xanh lam (A-6)]

Hop chét thudc nhudm mau xanh lam (A-6) duge sin xuht theo so do sau.

[Cong thirc hoa hoc 54]
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NH C12H2s
2 1-Bromododecan N,
HN N N Ci2Has
COCH, Buéc 1 (Alkyl héa) COCH;4
N-(3-amino-4-metoxyphenyl) axetamit Céng thitc (C6)
NO,
O,N NH,  Axit nitrosylsulfuric ) . L .
> Dung dich thanh phan diazo + Dung dich
Br Diazo héa thanh phan ghép ndi
Cong thic (D1) ,
NO, OCHs
Cq2Hos
O,N N=N N
—»> ’ Cq2H2s
Budc 2 (Phan tmg ghép ndi) Br HN\C ocH
3

Hop chét thudc nhudm mau xanh lam (A-6)

6-A. Tong hop hop chit ghép ndi (C6) va chuén bi dung dich thanh phan ghép
ndi

Budc 1

N-[3-(N,N-didodexylamino)-4-metoxyphenyl]axetamit dugc dai dién bdi
Cong thirc (C6) bén dudi thu duge theo cach twong tur nhu & Budce 4 cia Vi du tdng
hop 1, ngoai trir 1-bromododecan (49,8 g) dugc st dung thay cho 1-bromooctan va
N-(3-amino4-metoxyphenyl) ~axetamit (9,0 g) duoc st dung thay cho

N-(3-amino-4-metoxyphenyl) octanamit & Bu6c 4 cta Vi du tdng hop 1. Metanol (30
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2) duoc thém vao hdn hgp phan tmg nay, va hdn hop thu duge dugc lam lanh dén 5°C.
Do dé, thu duge dung dich thanh phan ghép ndi chira hop chét duoc dai dién boi Cong
thire (C6).

[Cong thirc hoa hoc 55]

OCH;
Cq2Has
N\
C12Hos
HN

COCH; Céng thirc (C6)

6-B. Tong hop hop chét thudc nhuém mau xanh lam (A-6) théng qua phan img
ghép nbi

Budc 2

Hop chét thubc nhuém mau xanh lam dugc dai dién bdi Cong thirc (A-6) bén
duéi (19,3 g; hiéu suét: 48,9%) thu dugc theo cach tuong tur nhur & cac Bude 5 va 6 cia
Vi du tdng hop 1, ngoai trir hop chit duoc dai dién boi Cong thic (C6) thu dugc &
Bude 1 duoc sir dung lim dung dich thanh phin ghép ndi thay cho hop chat dugc dai
dién béi Cong thite (C1). CAu tric ctia hop chat thude nhuém mau xanh lam da duge
x4c nhan thong qua cac phan tich LCMS (m/z 789 (M")).

[Cong thirc hoa hoc 56]

NO, OCH,
CiaHas
O,N N=N N,
Cq2Hos
Br HN

COCH, Céng thirc (A-6)

Vi du tbng hop 7
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[Téng hop hop cht thudc nhuém mau xanh lam (A-7)]
Hop chét thubc nhuém mau xanh lam (A-7) dugc san xut theo so d6 sau.

[Cong thirc hoa hoc 57]
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H>SO4 dam dac
OCHj
n-Octanoyl clorua HNO3 dém déc Thiéc, HCl dam dic
H,N
2 Budc 1
p-Anisidin
OCHs
CoHs
1-Bromoetan N,
HN\
COCHys
Cong thic (C7)
NO,
O,N NH,  Axit nitrosylsulfuric ) L. .
—  Dung dich thanh phan diazo + Dung dich
Br Diazo héa thanh phn ghép ni
Cong thuc (D1)
NO, OCH,
CoHs
O,N N=N N
Budc 2 (Phén img ghép ndi) Br HN,
COCHys

Hop chét thude nhuém mau xanh lam (A-7)

7-A. Téng hop hop chét ghép ndi C7 va chuin bi dung dich thanh phén ghép
ndi

Buéc 1

N-[3-(N,N-dietylamino)-4-metoxyphenylJoctanamit dugc dai dién boi Cong
thirc (C7) bén duéi thu duge theo cach trong tu nhu & Budce 4 cia Vi du tong hop 1,

ngoai trir 1-bromoetan (27,3 g) dugc sir dung thay cho 1-bromooctan & Budc 4 cua Vi
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du téng hop 1. Metanol (30 g) dugc thém vao hdn hop phan mg nay, va hén hop thu
duoc duge lam lanh dén 5°C. Do d6, thu duge dung dich thanh phan ghép ndi chira hop
chét duoc dai dién bdi Cong thire (C7).

[Cong thirc hoa hoc 58]

HN
COC7Hys5 Céng thirc (C7)

7-B. Téng hop hop chét thudc nhuém mau xanh lam (A-7) thong qua phan ing
ghép nbi

Budc 2

Hop chat thudc nhudm méu xanh lam dugc dai dién boi Cong thic (A-7) bén
duéi (7,71 g; hidu suét: 26,0%) thu dugc theo cach tuong tu nhu & cac Budc 5 va 6 cua
Vi du tdng hop 1, ngoai trir hgp chét dugc dai dién bsi Cong thuc (C7) thu duge &
Bude 1 duoc sit dung lim dung dich thanh phin ghép ndi thay cho hop chat duge dai
dién boi Cong thie (C1). CAu tritc ciia hop chat thude nhudm mau xanh lam da duge

x4c nhén théng qua cac phan tich LCMS (m/z 593 (MY)).

[Cong thitc hda hoc 59]
NO, OCHj
CoHs
OzNQN=N N
CzHs
Br HN

COCrHis  Cong thirc (A-7)

Vi du tbng hop 8
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[Téng hop hop chét thudc nhuém mau xanh lam (A-8)]

Hop chét thudc nhudm mau xanh lam (A-8) dugc san xuét theo so do sau.

[Cong thirc hda hoc 60]
OC,H5 HSO4 dam dac
n-Octanoyl clorua HNO; dam dic Thiéc, HCI dam dic
HoN
2 Budce 1
4-Etoxyanilin
OC,H5
CgHi7
1-Bromooctan N,
> CgH17
H N\
COC,Hys
Cong thuc (C8)
NO,
O,N NH,  Axit nitrosylsulfuric ) L )
> Dung dich thanh phan diazo + Dung dich
Br Diazo héa hanh phin ghép néi
Cong thic (D1)
NO, OC,Hs
CsH17
O,N N=N N
> CgHi7
, B HN
Budc 2 (Phin tmg ghép nd) r O Hes

Hop chit thudc nhuém mau xanh lam (A- 8)

8-A. Téng hop hop chit ghép ndi C8 va chuén bi dung dich thanh phan ghép
ndi

Budc 1
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N-[3-(N,N-dioctylamino)-4-etoxyphenylJoctanamit duoc dai dién boi Cong
thire (C8) bén dudi thu duge theo cach tuong tu nhu & cac Bude tir 1 dén 4 cua Vi du
tdng hop 1, ngoai trir 4-etoxyanilin (27,4 g) dugc st dung thay cho p-anisidin & Bude 1
ctia Vi du tdng hop 1. Metanol (30 g) duoc thém vao hén hop phan tng nay, va hén
hop thu duge duge 1am lanh dén 5°C. Do d6, thu dugc dung dich thanh phin ghép nbi
chira hop chit dugc dai dién béi Cong thirc (C8).

[Cong thire hoa hoc 61]

OC,Hs
CgHy7
N\
CgH17
HN

COC7H1s Cong thirc (C3)

8-B. Téng hop hop chét thudc nhudm mau xanh lam (A-8) thong qua phan img
ghép nbi

Budc 2

Hop chét thubc nhum mau xanh lam duoc dai dién boi Cong thirc (A-8) bén
dudi (4,50 g; hiéu suét: 11,6%) thu duoc theo cach tuong tur nhu & cac Budc 5 va 6 caa
Vi du tdng hop 1, ngoai trir hop chat duoc dai dién boi Cong thie (C8) thu dugc &
Budc 1 duoc st dung 1am dung dich thanh phén ghép ndi thay cho hop chét duoc dai
dién béi Cong thirc (C1). CAu triic cia hop chét thudc nhudm mau xanh lam da duge
x4c nhan théng qua cac phan tich LCMS (m/z 775 (MY)).

[Cong thire hoa hoc 62]
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NO, OC,Hs
CgHy7
O,N N=N N
CgH47
Br HN

COCHis  Cong thitc (A-8)

Vi du téng hop 9
[Téng hop hop cht thudc nhuém mau xanh lam (B-1)]
Hop chat thudc nhudém mau xanh lam (B-1) duoc san xuét theo so d6 sau.

[Cong thitc hda hoc 63]
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n-Octanoyl clorua Thiéc, HCl d4m ddc
O (e

r - , HN , , HN
H,N Bude 1 (Amit héa) COCHys Bude 2 (Kha) COCHs
3-Nitroanilin
Cong thirc (C9a) Cong thic (C9b)
CgH
1-Bromooctan QN' o
> CgH47
H N\
Bu(,)'c 3 (A]kyl héa) COC7H15
Cong thie (C9)
NO,

N\, NH, Axit nitrosylsulfuric

I\\l e +  Dung dich thanh phan diazo + Dung dich
Buéc 4 (Diazoh6a)  thanh phin ghép ndi
Céng thic (D2)
CgHy7
/Q/ CgHi7
\
Buée 5 (Phan img ghép ndi) C007H15

Hop chit thuéc nhuém mau xanh lam B-1

9-A. Téng hop hop chit ghép néi C9 va chuén bi dung dich thanh phan ghép
nbi

Budce 1

N-(3-nitrophenyl) octanamit dugc dai dién béi Cong thire (C9a) bén duéi (53,6
g; hiéu suét: 101,4%) thu duoc dudi dang san phém tho theo céch tuong ti nhu & Bude

1 ciia Vi du tdng hop 1, ngoai trir 3-nitroanilin (27,6 g) dugc sk dung thay cho
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p-anisidin.

[Céng thirc hoa hoc 64]

o

HN
COC7H1s  Cong thire (C9a)

Budc 2

N-(3-aminophenyl) octanamit dugc dai di¢n boi Cong thirc (C9b) bén dudi
(9,48 g; hiéu suét: 80,9%) thu duoc theo cach tuong tr nhu & Bude 3 cua Vi du téng
hop 1, ngoai trr N-(3-nitrophenyl) octanamit (13,2 g) dugc stt dung thay cho
N-(3-nitro-4-metoxyphenyl) octanamit.

[Céng thirc hoa hoc 65]

o

HN
COCH1s  Céng thirc (C9b)

Budce 3

N-[3-(N,N-dioctylamino) phenyl] octanamit dugc dai dién boi Cong thure (C9)
bén dudi thu dugce theo cach tuong tu nhu & Bude 4 clia Vi du tdng hop 1, ngoai trir
N-(3-aminophenyl) ~ octanamit (11,7 g) dugc s dung thay cho
N-(3-amino-4-metoxyphenyl) octanamit. Metanol (30 g) duoc thém vao hon hop phan
ung nay, va hén hop thu duge duge lam lanh dén 5°C. Do d6, thu duoc dung dich thanh
phan ghép ndi chira hop chit dugc dai dién bai Cong thire (C9).

[Cong thire hoa hoc 66]
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CgHi7
N\
CgH17
HN\
COC7H15 Cong thirc (C9)

9-B. Chun bi dung dich thanh phan diazo

Budc 4

3-Amino-5-nitro-2,1-benzisothiazol (8,15 g) dugc dai dién boi Cong thire (D2)
bén dudi duoc thém tir tir vao hén hop cta axit sulfuric ddm ddc (29 g) va axit
nitrosylsulfuric 43% (12,7 g) & nhiét do nim trong khoang tir 0 dén 5°C. Axit axetic
80% (10 ) durgc nhé giot tir tir vao hdn hop ndy & nhiét d6 nim trong khoang tir 0 dén
5°C, va hén hop thu duoc dugce khudy & ciing nhiét do trong 2 gi¢. Do do, thu duoc
dung dich thanh phan diazo.

[Cobng thic hda hoc 67]

NO,

Ny NH;
N-s Cong thire (D2)

9-C. Téng hop hop chét thudc nhudém mau xanh lam (B-1) théng qua phan tng
ghép ndi

Budc 5

Phén (g ghép ndi duge thuc hién bang cach nhé giot dung dich thanh phéan
diazo (D2) vao dung dich thanh phin ghép néi (C9) & nhiét d6 ndm trong khoang tir 0

dén 10°C trong hon 2 gi& trong khi thém trietylamin (43 g) khi thich hop. Hon hop nay
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duge khudy & nhiét d6 ndm trong khoang tix 0 dén 10°C trong 20 phit, va sau d6 san
phim dugc tach khéi hén hop phan tmg nay bang cach loc, duge rra bang metanol,
duoc rira b%ng nude, va sau dé duoc 1am kho & 60°C cho dén khi ham luong nuéc 1a
1,0 % khéi luong hoiic nhé hon. Do dé, thu dugc hop chat thube nhudm mau xanh lam
dugc dai dién béi Cong thirc (B-1) bén dudi (20,9 g; hiéu sudt: 62,9%). Céu triic clia
hop chét thubc nhuém mau xanh lam d& dugc xac nhan théng qua céc phén tich LCMS
(m/z 665 (M")).

[Cong thitc hoa hoc 68]

NO, CgHu7

N\
N CgH47
1
LN hN

N-s 'COC/His  Cong thire (B-1)

Vi du téng hop 10
[Téng hop hop chat thubc nhuém mau xanh lam (B-2)]
Hop chit thubc nhudém mau xanh lam (B-2) dugc san xuit theo so db sau.

[Cong thirc hoa hoc 69]
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Valeryl clorua Thiéc, HCI dam dic
o

Ll >

H,N Budce 1
3-Nitroanilin
1-Bromooctan QN’CBH 17
i CgHy7
H N\
COC,4Hg
Cong thirc (C10)
NO,

Ny NH, Axit nitrosylsu]furic;

Dung dich thanh phin diazo + Dung dich

N—-s
Diazo hoa thanh phin ghép ndi
Cong thirc (D2)
NO, CgH17

N\

> N CgH17
Bude 2 (Phan tmg ghép ndi) VNN
N-s "COC4Hq

Hop chét thudc nhudm méu xanh lam (B-2)

10-A. Téng hop hop chét ghép ndi C10 va chuén bi dung dich thanh phan ghép
nbi

Budc 1

N-[3-(N,N-dioctylamino) phenyl] pentanamit duoc dai dién bdi Cong thirc
(C10) bén dudi thu duoe theo céch tuong tu nhu & cdc Bude tir 1 dén 3 cia Vi du tong

hop 9, ngoai trir valeryl clorua (25,3 g) dugc st dung thay cho n-octanoyl clorua &
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Bude 1 cia Vi du tdng hop 9. Metanol (30 g) duoc thém vao hén hop phén tng nay, va
hén hop thu duge duge 1am lanh dén 5°C. Do d6, thu duoc dung dich thanh phr:in ghép
ndi chira hop chét dugc dai dién bdi Cong thire (C10).
[Cong thirc hda hoc 70]
CsgHy7
N\

>/: CgHi7
HN,

COC4Hy Cong thue (C10)

10-B. Tong hop hop chét thudc nhuém mau xanh lam (B-2) théng qua phan
tng ghép ndi

Budc 2

Hop chét thudc nhuém mau xanh lam duoc dai dién boi Cong thic (B-2) bén
dudi (9,47 g; hicu suét: 30,4%) thu duorc theo cich twong tur nhu & cac Bude 4 va 5 cla
Vi du téng hop 9, ngoai trir hop chét dugc dai dién bdi Cong thic (C10) thu dugc &
Budc 1 duge sit dung 1am dung dich thanh phin ghép ndi thay cho hop chat dugc dai
dién bai Cong thirc (C9). Cu triic clia hop chit thude nhuém mau xanh lam d duoc
xé4c nhén thong qua cac phan tich LCMS (m/z 623 (M)).

[Cong thirc hda hoc 71]

CgH17

Q Q i

COC4H9 Coéng thic (B-2)

Vi du tong hop 11
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[Téng hop hop chit thudc nhudém mau xanh lam (B-3)]

Hop chat thudc nhudém mau xanh lam (B-3) dugc san xuét theo so db sau.

[Cong thire hoa hoc 72]
<_:_>_No2 Propionyl clorua Kém, HCl dam dédc
HaN Buéc 1
3-Nitroanilin
CsH1z
1-Bromooctan Q_N
> CgHi7
HN
COC,Hs
'Céng thirc (C11)
NO,
\"_NH Axit nitrosylsulfuric
;\\1_ g ? »  Dung dich hop chit diazo + Dung dich
Diazo hoa hop chét ghép ndi
Cong thic (D2)
NO CgH17
N\
> N CgH7
S LN b
Budc 2 (Phan tmg ghép noi) N—g \COC,Hs

Hop chit thudc nhuém méau xanh lam (B-3)

11-A. Téng hop hop cht ghép ndi C11 va chudn bi dung dich thanh phén ghép
nbi

Budc 1
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N-[3-(N,N-dioctylamino)phenyl] propanamit dugc dai dién boi Cong thirc
(C11) bén duéi thu dugc theo cach tuong tur nhu & cac Budc tir 1 dén 3 cna Vi du téng
hop 9, ngoai trir propionyl clorua (19,4 g) dugc st dung thay cho n-octanoyl clorua &
Bude 1 cia Vi du tdng hop 9. Metanol (30 g) dugc thém vao hén hop phan tmg nay, va
hén hop thu duge duge lam lanh dén 5°C. Do dé, thu duoc dung dich thanh phén ghép
ndi chira hop chit dugc dai dién boi Cong thire (C11).
[Cong thirc hda hoc 73]
CsgHi7
N\
; : CgHi7
HN
COCaHs Cong thire (C11)

11-B. Téng hop hop chét thudc nhuém mau xanh lam (B-3) thong qua phén
{ing ghép ndi |

Budc 2

Hop chat thudc nhudm méu xanh lam dugc dai dién boi Cong thite (B-3) bén
dudi (13,4 g; hiéu SuAt: 45 ,0%) thu duge theo cach tuong tw nhu & cac Budc 4 va 5 Vi
du téng hop 9, ngoai trir hop chét duoc dai dién béi Cong thire (C11) thu duoc & Budce
1 duge sir dung lim dung dich thanh phan ghép néi thay cho hop chét dugc dai dién béi
Cong thirc (C9). CAu tric clia hop chét thude nhudm mau xanh lam dé dugc xéc nhan
théng qua cac phén tich LCMS (m/z 595 (M")).

[Cong thitc hoa hoc 74]
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NO, CgH47

N\
N CgHq7
1
\\ N HN

N—g COCzHs  Coéng thitc (B-3)

Vi du téng hop 12
[Téng hop hop chét thudc nhuém mau xanh lam (B-4)]
Hop chét thubc nhuém mau xanh lam (B-4) dugc san xuAt theo so db sau.

[Cong thirc hoa hoc 75]
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CgH
QNHZ 1-Bromooctan QN, gH17

\

CgHq7

v

H N\ HN
COCH, Budc 1 (Alkyl héa) COCH,
3- aminoaxetanilit Cong thuc (C12)
NO,
NN Axit nitrosylsulfuric
r\\l— d 2 > Dung dich thanh phin diazo + Dung dich
Diazo héa thanh phan ghép néi
Cong thirc (D2)
CgH17
N @ Q o
Budc 2 (Phan tmg ghép ndi)
8 gh P COCH 3

Hop chét thude nhuém mau xanh lam (B-4)

12-A. Téng hop hop chét ghép néi C12 va chuén bi dung dich thanh phan ghép
ndi

Budc 1

N-[3-(N,N-dioctylamino)phenyl] axetamit dugc dai di¢n boi Cong thirc (C12)
bén dudi thu duge theo cach tuong tw nhu & Bude 3 cla Vi du téng hop 9, ngoai trir
3°_aminoaxetanilit (7,50 g) dugc sit dung thay cho N-(3-aminophenyl) octanamit &
Bude 3 cia Vi du tdng hop 9. Metanol (30 g) dugc thém vao hén hop phan tmg nay, va
hdn hop thu duoc duge 1am lanh dén 5°C. Do d6, thu duge dung dich thanh phén ghép
ndi chira hop cht dugc dai dién béi Cong thire (C12).

80



49386 81/265

[Cong thirc hda hoc 76]

CgHy7
O
CgH47
HN\
COCH, Coéng thirc (C12)

12-B. Tong hop hop chét thudc nhudm mau xanh lam (B-4) thong qua phan
tmg ghép ndi

Budc 2

Hop chét thudc nhuém méu xanh lam dugc dai dién boi Cong thic (B-4) bén
dudi (20,3 g; hidu suat: 69,9%) thu dirgc theo céch tuong tur nhu & cic Bude 4 va 5 cia
Vi du tdng hop 9, ngoai trir hop chit duge dai dién bsi Cong thire (C12) dugc st dung
lam dung dich thanh phin ghép ndi thay cho hop chat dugc dai dién béi Cong thic
(C9). CAu tric ctia hop chit thubc nhuém mau xanh lam d3 duge xéc nhan théng qua
cac phan tich LCMS (m/z 581 (M")).

[Cong thirc hda hoc 77]

NO, CgHy7

N\
N CgHy7
\\ N HN
N

- ‘COCHs Cong thirc (B-4)

Vi du tong hop 13
[Téng hop hop chét thudc nhudm mau xanh lam (B-5)]
Hop chit thudc nhudém mau xanh lam (B-5) duoc san xuht theo so d0 sau.

[Cong thire hoa hoc 78]
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Cq2Has
NH, 1-Bromododecan QN\
Cq2Hos

HN > HN\
COCH, Budce 1 (Alkyl hoa) COCH;
3-aminoaxetanilit Cong thitc (C13)
NO,
Q/NH Axit nitrosylsulfuric
l\\l—s 2 » Dung dich thanh phin diazo + Dung dich
Diazo hoa thanh phéin ghép ndi
Cong thic (D2)
NO, CiaH2s
N\
- N CioHas
» N
Bude 2 (Phan img ghép ndi) N-s COCH,3
Hop chét thude nhuém mau xanh lam (B-5)
13-A. Tng hop hop chit ghép ndi C13 va chudn bi dung dich thanh phan ghép
ndi

Budc 1

N-[3-(N,N-didodexylamino)phenyl] axetamit dugc dai dién bdi Cong thic
(C13) bén dudi thu duge theo cach tuong tw nhu & Budc 3 ctia Vi du tong hop 9, ngoai
trr  1-bromododecan (49,8 g) dugc st dung thay cho 1-bromooctan va
3’_aminoaxetanilit (7,50 g) dugc st dung thay cho N-(3-aminophenyl) octanamit &

Bude 3 cia Vi du tong hop 9. Metanol (30 g) duoc thém vao hén hop phén tGng nay, va
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hén hop thu duge dugc lam lanh dén 5°C. Do d6, thu duge dung dich thanh phan ghép
ndi chira hop chét dugc dai dién bai Cong thirc (C13).
[Cong thirc hda hoc 79]
Cq2Hos
N\

; C12H2s
HN

COCH, Cong thirc (C13)

13-B. Téng hop hop chat thudc nhudm mau xanh lam (B-5) thong qua phan
ting ghép ndi
Buéc 2
Hop chét thubc nhudém mau xanh lam dugc dai dién boi Cong thiic (B-5) bén
dudi (9,81 g; hicu suét: 28,3%) thu duoc theo céch tuong tu nhu & cic Bude 4 va 5 Vi
du téng hop 9, ngoai trir hop chét dugc dai dién bdi Cong thire (C13) thu duoc & Bude
1 duoc sir dung lim dung dich thanh phin ghép néi thay cho hop chét dugc dai dién boi
Céng thirc (C9). Cu triic ctia hop chét thudc nhudm mau xanh lam di duge xdc nhén
thong qua cac phén tich LCMS (m/z 693 (M")).
[Cong thirc hoa hoc 80]
C12Has
N
50k
W "cooH,  Cing thirc (B-5)
Vi du téng hop 14
[Téng hop hop chit thubc nhuém mau xanh lam (B-6)]

Hop chét thudc nhudém mau xanh lam (B-6) dugc sin xut theo so d0 sau.
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[Cong thitc hoa hoc 81]

Thiéc, HCI dam dac

QNOZ Propionyl clorua N

HoN Bude 1
3-Nitroanilin
1-Bromododecan Q_N'C”st
g CioHys
HN
COC5H5
Cong thic (C14)
NO,
NN Axit nitrosylsulfuric
I\\Fs 2 > Dung dich thanh phan diazo + Dung dich
Diazo hoa thanh phan ghép ndi
Cong thirc (D2)
NO, CiaHas
N\
R N Ci2H2s
. . A \ SN HN
Buéc 2 (Phan tmg ghép ndi) N-g “COC,Hs

Hop chit thudc nhudém méu xanh lam (B-6)

14-A. Téng hop hop chét ghép néi C14 va chuén bi dung dich thanh phan ghép
ndi
Bude 1

N-[3-(N,N-didodexylamino)phenyl]propanamit dugc dai dién boi Cong thirc
84
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(C14) bén dudi thu dugc theo cach twong tir nhu & cac Budc tir 1 dén 3 cia Vi du téng
hop 9, ngoai trir propionyl clorua (19,4 g) dugc sir dung thay cho n-octanoyl clorua 6
Buée 1 ctia Vi du tdng hop 9, va 1-bromododecan (49,8 g) dugc sir dung thay cho
1-bromooctan & Buéc 3 ctia Vi du tdng hop 9. Metanol (30 g) dugc thém vao hdn hop
phan ting nay, va hén hop thu duge dirge 1am lanh dén 5°C. Do d6, thu duoc dung dich
thanh phin ghép ndi chira hop chét dugc dai dién boi Cong thire (C14).
[Cong thirc hoa hoc 82]
CqoH2s
N\

; Ci2Has
HN,

COCaHs Coéng thic (C14)

14-B. Tong hop hop chat thubc nhuém mau xanh lam (B-6) théng qua phan
tmg ghép ndi

Budc 2

Hop chat thudc nhudém mau xanh lam dugc dai dién boi Cong thic (B-6) bén
dudi (5,73 g; hieu suét: 16,2%) thu dugc theo cach twong tu nhu & cac Bude 4 va 5 cua
Vi du tong hop 9, ngoai trir hop chét duoc dai dién béi Cong thire (C14) dugc sir dung
lam dung dich thanh phan ghép néi thay cho hop chat dugc dai dién boi Cong thire
(C9). Chu tric ciia hop chét thuéc nhudém mau xanh lam d& dugc xac nhén thong qua
c4c phén tich LCMS (m/z 707 (M")).

[Cong thitc hoa hoc 83]
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Cy2oHas
N

“CyaHas

N-s 'COCHs  Céng thire (B-6)

Vi du tong hop 15
[Téng hop hop chat thu6c nhudém mau xanh lam (B-7)]
Hop chat thudc nhuém mau xanh lam (B-7) dugc san xut theo so db sau.

[Cong thirc hoa hoc 84]

HN

NH CZHS
2 1-Bromo-2-etylhexan CH,CHC4He
O

COCH Bude 1 (Alkyl héa) N CHZEH:‘*HQ
COCH,4 2
3-aminoaxetanilit Cong thuc (C15)

NO,
\NH Axit nitrosylsulfuric
I\\I—S 2 » Dung dich thanh phan diazo + Dung dich
Diazo hoa thanh phin ghép ndi
Cong thic (D2) C,Hs
NO, IC3H2¢HC4H9
N
> N/Q/ \CHZCI)HC4H9
, NN CoHs
Buée 2 (Phan tmg ghép ndi) \ HN,
g ghep N-s COCH,4

Hop chat thubc nhuém méu xanh lam (B-7)
15-A. Téng hop hop chét ghép néi C15 va chudn bi dung dich thanh phan ghép
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ndi

Budce 1

N-[3-[N,N-di(2-etylhexyl)amino]phenyl]propanamit duoc dai dién boi Cong
thie (C15) bén dudi thu dugc theo cach tuong tur nhur & Bude 3 ciia Vi du tdng hop 9,
ngoai trr 3’-aminoaxetanilit (7,50 g) duoc st dung thay cho N-(3-aminophenyl)
octanamit va 1-bromo-2-etylhexan (38,6 g) dugc sir dung thay cho 1-bromooctan &
Buéc 3 cta Vi du tng hop 9. Metanol (30 g) dugc thém vao hén hop phén tmg ndy, va
hdn hop thu duge duge 1am lanh dén 5°C. Do d6, thu duéc dung dich thanh phan ghép
ndi chira hop chét dugc dai dién bai Cong thire (C15).

[Cong thirc hda hoc 85]

C,Hs

CH,CHC4Hq
§
CH,CHC4Hq
HN C,Hs
COCHs Céng thirc (C15)

15-B. Téng hop hop chit thuéc nhuém mau xanh lam (B-7) thong qua phan
ting ghép nbi

Buéc 2

Hop chét thudc nhuém mau xanh lam duoc dai dién boi Cong thire (B-7) bén
dudi (4,72 g; hiéu suét: 16,2%) thu dugc theo céch twong tur nhu 6 cac Budc 4 va S cua
Vi du tdng hop 9, ngoai trir hop chit duge dai dién bdi Cong thirc (C15) duge st dung
Jam dung dich thanh phan ghép ndi thay cho hop chat duoc dai dién boi Cong thuc

(C9). Cu tric ctia hop chét thube nhuém mau xanh lam da duge xac nhan théng qua
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cac phan tich LCMS (m/z 581 (M")).
[Cong thiic hoa hoc 86]

CoHs
NO, CH,CHC4He

N
N/Q/ \CH2CIZHC4H9
N N CaHs

N-s "COCHy Coéng thirc (B-7)

Vi du tng hop 16

[Téng hop hop chit thudc nhuém mau xanh lam (B-8)]

Hop cht thudc nhudém mau xanh lam (B-8) dugce san xuét theo so dd sau.

[Cobng thitc hoa hoc 87]
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Thiéc, HCI dém dic

QN 0, n-Octanoyl clorua N

H,N Budce 1
3-Nitroanilin
1-Bromoetan N’C2H5
" CyHs
H N\
COCsHq5
Cong thiic (C16)
NO,
A\ NH Axit nitrosylsulfuric
I\\l D 2 ' » Dung dich thanh phén diazo + Dung dich
Diazo hoa thanh phan ghép ndi
Cong thirc (D2)
N02 ,CZHS
N\
R N C2H5
. . (o As \ SN HN
Budc 2 (Phan tmg ghép ndi) N-s "COC,Hy5 '

Hop chét thude nhuém mau xanh lam B-8)
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16-A. Téng hop hop chét ghép ndi C16 va chudn bi dung dich thanh phan ghép
ndi
Budc 1
N-[3-(N,N-dietylamino)phenyl] octanamit dugc dai dién bdi Cong thirc (C16)
bén dudi thu dugc theo cach trong tu nhu & cac Budc tir 1 dén 3 cta Vi du tong hop 9,
ngoai trir 1-bromoetan (27,3 g) dugc st dung thay cho 1-bromooctan & Budce 3 cua Vi
du téng hop 9. Metanol (30 g) dugc thém vao hén hop phén tmg nay, va hén hop thu
duroc duge 1am lanh dén 5°C. Do d6, thu duge dung dich thanh phan ghép ni chira hop
chét duoc dai dién béi Cong thirc (C16).
[Cong thitc hda hoc 88]
CoHs
N\
CoHs
HN,
COC/His  Céng thirc (C16)

16-B. Tong hop hop chét thudc nhuém mau xanh lam (B-8) théng qua phan
tmg ghép ndi

Budc 2

Hop chit thudc nhuém méau xanh lam dugc dai dién bsi Cong thire (B-8) bén
duéi (23,2 g; hiéu suét: 93,4%) thu dugce theo cach tuong tw nhu & cac Budc 4 vas cia
Vi du téng hop 9, ngoai trir hop chét duoc dai dién bdi Cong thiic (C16) thu dugc &
Budc 1 duoc st dung lam dung dich thanh phan ghép néi thay cho hop chét duoc dai

dién boi Cong thire (C9). CAu triic ciia hop chit thude nhudm mau xanh lam da duge
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x4c nhan thong qua cac phan tich LCMS (m/z 497 (M)).

[Cong thitc hda hoc 89]

NO, CaoHs

N\
N CoHs
\ y—N HN

N=s 'COC7H1s  Cong thie (B-8)

Vi du téng hop 17

[Téng hop hop chét thuéc nhuém mau doé (C-1)]

Hop chét thudc nhudm mau dé (C-1) dugce san xuht theo so do sau.

[Cong thitc hda hoc 90]
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—D
>

QNoz n-Octanoyl cloruaA' Thiée, HC1 dam dic

HoN
3-Nitroanilin
CsHi7
1-Bromooctan QN\
> CgH17
HN\
COCHys
Cong thirc (C9)

“ Axit nitrosylsulfuric .
OQNONH —>  Dung dich thanh phén diazo + Dung dich

Bude 1 (Diazo h6a)  thanh phin ghép ndi

Cong thirc (D3)
Cl CgHy7
£
> O.N N CgHq7
, HN
Budc 2 (Phéan tmg ghép n6i) COCH;s

Hop chat thudc nhugm mau ds (C-1)
17-A. Chuan bi dung dich thanh phén diazo
Budc 1
2-Clo-4-nitroanilin dugc dai dién bai Cong thirc (D3) bén dudi (8,65 g) dugc
thém vao hén hop ctia axit sulfuric ddm dac (16 g) va axit nitrosylsulfuric 43% (15,6 g)
& nhiét d6 ndm trong khoang tir 30 dén 35°C, va hdn hop thu duogce duge khudy & cling
nhiét d6 trong 2 giox. Do dé, thu duge dung dich thanh phan diazo.

[Cong thirc hoa hoc 91]

Cl

Cong thire (D3)
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17-B. Téng hop hop chét thudc nhuém mau do (C-1) thong qua phan Gmg ghép
ndi

Budc 2

Dung dich thanh phin ghép ndi chira hop chat duoc dai dién boi Cong thirc
(C9) dugc chuin bi theo céch tuong tur nhu & Budc 1 dén 3 clia Vi du tong hop 9. Phan
{mg ghép nbi dugc thuc hién bang cach nhé giot dung dich thanh phén diazo thu dugc
& Bude 1 vao dung dich thanh phin ghép néi & nhiét db ndm trong khoang tir 0 dén
10°C trong hon 2 gi& trong khi thém trietylamin (28 g) khi thich hop. Hén hop nay
duoc khudy & nhiét do nim trong khoang tir 0 dén 10°C trong 20 phut, va sau d6 san
phim duoc tich khoi hdn hgp phan img niy bang cach loc, dugc rira bang metanol,
duoc ria bé'lng nude, va sau do duge lam khé & 60°C cho dén khi ham luong nudc 1a
1,0 % khéi lugng hoc nhé hon. Do d6, thu dugc hop chét thubc nhuém méu dé dugc
dai dién boi Cong thite (C-1) bén dudi (24,3 g; hiéu suét: 75,7%). Cau tra¢ ctia hop chat
thudc nhuém mau dé da &u’qc xéc nhan théng qua cac phan tich LCMS (m/z 642 (M")).

[Cong thitc héa hoc 92]

cl CgH17
N N,
om-@—N @‘ CgH17
HN,
COC7H1s Cong thie (C-1)

Vi du tong hop 18

[Téng hop hop chét thuéc nhudm mau dé (C-2)]
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Hop chét thuéc nhuém mau do (C-2) dugce san xut theo so' d6 sau.

[Cong thirc héa hoc 93]
Valeryl clorua Thiéc, HCI dam dic
Do
H,N
3-Nitroanilin
1-Bromooctan @_N,Can
i’ CgHyy
HN\
COC4Hg
Céng thirc (C10)
Cl
OzNONHz At nitrosylsulfurie. Dug dich thanh phan diazo + Dung dich
Diazo héa thanh phan ghép néi
Cong thic (D3)
cl CgHi7
N N
. O,N N CgHy7
. HN\
Phan tmg ghép noi COC4Hq

Hop chat thudc nhuém méau dd (C-2)

Hop chét thubc nhudém mau dé duoc dai dién boi Cong thire (C-2) bén dudi
(10,4 g; hiéu suét: 34,7%) thu dugc theo céch tuong tur nhu & cac Budce 1 va 2 cua Vi
du téng hop 17, ngoai trir hop chét dugc dai dién bdi Cong thire (C10) duoc sir dung
lam dung dich thanh phin ghép néi thay cho hop chat dugc dai dién bsi Cong thirc
(C9). CAu tric ciia hop chét thube nhuém mau d6 d& dugc xéc nhén théng qua cac phan
tich LCMS (m/z 600 (M™)).

[Cong thiic héa hoc 94]
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Cl CgH17
N N\
O,N N CgH17
HN\
COC4Hy Coéng thic (C-2)

Vi du tng hop 19
[Téng hop hop chét thubc nhudm mau dé (C-3)]
Hop chét thudc nhudm mau dé (C-3) dugc san xuét theo so db sau.

[Cong thirc hda hoc 95]
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</ >—N 0, ,
Propionyl clorua Thiéc, HCI dam dac
H,N — >
3-Nitroanilin
CaHi7
1-Bromooctan QN\
> CgHi7
HN\
COC,Hs
Cong thic (C11)

cl Axit nitrosylsulfuric

OzNONHz » Dung dich thanh phan diazo + Dung dich

Diazo héa thanh phan ghép ndi
Cong thirc (D3)
cl CgHy7
N N
> O2N N CgHi7
o (o Ae HN
Phan tmg ghép ndi COC,Hs

Hop chét thuéc nhuém mau do (C-3)
Hop chit thubc nhuém mau dé duoc dai dién bdi Cong thirc (C-3) bén dudi
(12,9 g; hiéu suét: 45,1%) thu duoc theo cach twong tw nhu & cdc Budc 1 va 2 cla Vi
du tdng hop 17, ngoai trir hop cht dugc dai dién bsi Cong thite (C11) duge sir dung
lam dung dich thanh phan ghép ndi thay cho hop chit duogc dai dién boi Cong thic
(C9). Céu triic ctia hop chét thudc nhuém mau d6 da dugc xac nhén thong qua cac phan
tich LCMS (m/z 572 (M")).

[Cong thire hoa hoc 96]
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N N
O,N N CgH47

COCHs  Cong thitc (C-3)

Vi du tong hop 20
[Téng hop hop chit thuéc nhudm mau do (C-4)]

Hop chét thudc nhudm mau d6 (C-4) dugc san xut theo so d6 sau.

[Cong thirc hoa hoc 97]
CgHi7
NH; 1-Bromooctan QN
HN B N CgH17
COCH,4 Alkyl héa COCH,4
3-aminoaxetanilit Cong thic (C12)

v

cl Axit nitrosylsulfuric
Dung dich thanh phan diazo + Dung dich

OzNON Hz
Diazo héa thanh phan ghép néi

Cong thic (D3)
Cl CgHi7
it
> O,N N CgH17
. HN
Phan tmg ghép noi COCH,4

Hop chét thudc nhuém mau do (C-4)
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Hop chit thube nhudm mau dé dugc dai dién boi Cong thirc (C-4) bén dudi
(23,4 g; hieu suét: 83,9%) thu duogc theo cach twong tu nhur & cac Bude 1 va 2 cuia Vi
du téng hop 17, ngoai trir hop chét duge dai dién bdi Cong thic (C12) dugce st dung
lam dung dich thanh phan ghép néi thay cho hop chét dugc dai dién boi Cong thie
(C9). Cu tric ciia hop chét thude nhudm mau do da dugc xéc nhan théng qua céc phin
tich LCMS (m/z 558 (M")).

[Cong thirc hoa hoc 98]

cl CgHy7
N N,
O,N N CgH17

COCH; Cong thiic (C-4)

Vi du tong hop 21
[Téng hop hop chét thuéc nhuém mau dé (C-5)]
Hop chit thudc nhuém mau d6 (C-5) duge san xuét theo so db sau.

[Cong thitc hoa hoc 99]

98



49386 99/265

CaoHas
NH; 1-Bromododecan Q-N\
Cq2oH2s

HN > H N\
COCH ATkyl héa COCH
3-aminoaxetanilit Cong thirc (C13)
Cl Axit nitrosylsulfuric
0 N~©~NH » Dung dich thanh phan diazo + Dung dich
2 2
Diazo héa thanh phén ghép néi
Cong thic (D3)
cl Ci2Has
R N N
. ’ OoN N Cq2Has
Phan tmg ghép noi HN,
COCHs;

Hop chat thudc nhuém mau d6 (C-5)
Hop chét thudc nhuém mau dé dugc dai dién boi Cong thuce (C-5) bén dudi
(25,3 g; hiéu SUAL: 75,5%) thu dugc theo cach tuong tu nhu & céc Budc 1 va 2 cua Vi
du téng hop 17, ngoai trir hop chit dugc dai dién bsi Cong thire (C13) duge sir dung
1am dung dich thanh phan ghép ni thay cho hop chét duoc dai dién béi Cong thic

(C9). CAu triic ctia hop chét thude nhudm mau do da duge xéc nhén théng qua céc phin

tich LCMS (m/z 670 (M")).
[Cong thitc hda hoc 100]
Cl Ca2Hos
N N
O,N N Ci2Hazs
HN,
COCH;5 Cong thirc (C-5)
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Vi du tbng hop 22
[Téng hop hop chét thude nhuém mau d6 (C-6)]

Hop chét thudc nhudém mau d6 (C-6) dugc san xuét theo so do sau.

[Cong thirc hda hoc 101]
C4Hg
Q‘ NH; 1-Bromobutan QN\
C4Ho
HN > HN\
COCH; Budc 1 (Alkyl hoa) COCHjg
3-aminoaxetanilit Cong thic (C17)

cl Axit nitrosylsulfuric
OzNO‘N H, >  Dung dich thanh phan diazo + Dung dich
Diazo hoa fhanh phin ghép ndi

Cong thic (D3)

C4Hg

cl
N N
> O,N N C4Hg
HN

Bude 2 (Phéan img ghép nbi) COCH,4

Hop chét thuéc nhuém mau do (C-6)

22-A. Téng hop hop chét ghép ndi C17 va chuén bi dung dich thanh phan ghép
nbi

Buoc 1

N-[3-(N,N-dibutylamino)phenyl]axetamit duoc dai dién boi Cong thire (C17)
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bén dudi thu duogc theo cach tirong tw nhu & Bude 3 ctia Vi du tdng hop 9, ngoai trix
3°-aminoaxetanilit (7,50 g) dugc st dung thay cho N-(3-aminophenyl) octanamit va
1-bromobutan (27,4 g) dugc st dung thay cho 1-bromooctan & Buéc 3 cta Vi du tbng
hop 9. Metanol (30 g) dugc thém vao hdn hop phén tng nay, va hon hop thu duge
duoc 1am lanh dén 5°C. Do d6, thu dugc dung dich thanh phén ghép ndi chita hop chat
dugc dai dién boi Cong thirc (C17).
[Cong thirc hda hoc 102]
/C4Hg
N\
C4Ho
HN,
COCH, Céng thue (C17)

22-B. Téng hop hop chat thubc nhudm mau dé (C-6) thong qua phan img ghép
nbi

Budc 2

Hop chét thubc nhuém mau d6 dugc dai dién boi Cong thirc (C-6) bén duoi
(19,6 g; hiéu suat: 87,9%) thu dugc theo cach tuong tu nhu & cac Budce 1 va 2 cua Vi
du té)ng hop 17, ngoai trir hop chit duoc dai dién bdi Cong thiic (C17) dugce su dung
lam dung dich thanh phin ghép néi thay cho hop chét duge dai dién bi Cong thic
(C9). CAu triic ctia hop chét thude nhudm mau do da duge xéc nhén théng qua cac phan
tich LCMS (m/z 446 (M")).

[Cong thirc hda hoc 103]
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Cl C4Hg
N N\
OzN N C4Hg

COCHy  Cang thirc (C-6)

Vi du tng hop 23
[Téng hop hop cht thubc nhuém mau doé (C-7)]
Hop chit thudc nhudm mau dé (C-7) duge san xuét theo so d6 sau.

[Cong thirc hoa hoc 104]
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QN o, wOctanoylcorua  Thiée, HCl dam ddc

H,N

3-Nitroanilin
1-Bromoetan N/C 2Hs
i \C2H5
HN\
COC;H;5
Cong thirc (C16)

Cl Axit nitrosylsulfuric

o) NGNH » Dung dich thanh phin diazo + Dung dich
2 2
Diazo hba thanh phin ghép ndi
Cong thuc (D3)
Cl CoHs
N N
> O.N N C,Hs
g HN,
Phan tmg ghép néi COCHys

Hop chat thubc nhuém mau do (C-7)
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Hop chét thubc nhudm mau do duoc dai dién boi Cong thire (C-7) bén dudi
(16,6 g; hiéu suét: 70,0%) thu dugc theo cach tuong tu nhu & cac Bude 1 va 2 cia Vi
du tong hop 17, ngoai trir hop chat duoc dai dién boi Cong thirc (C16) duge str dung
lam dung dich thanh phin ghép néi thay cho hop chét duoc dai dién bdi Cong thic
(C9). CAu triic ctia hop chét thube nhudm mau do da duge xac nhén thong qua cac phan
tich LCMS (m/z 474 (M")).

[Cong thirc hoa hoc 105]

cl CoHs

N N
O,N N CoHs
HN

COCHis  Cong thire (C-7)

Vi du téng hop 24
[Téng hop hop chit thudc nhuém mau da cam (D-1)]
Hop chét thudc nhudm mau da cam (D-1) dugc san xuht theo so do sau.

[Cong thirc hoa hoc 106]
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1-Bromooctan

CgHi7
O O
CgHu7

Bude 1 (Alkyl héa)

\nili
Cong thuc (C18)

Cl

Axit nitrosylsulfuric

» Dung dich thanh phin diazo + Dung dich
Cl Bude 2 (Diazo hba) thanh phin ghép néi

O,N NH,

Cong thic (D4)
Cl
CgHi7
—p 02N—< }—N:N@N\
, CgH47
Bude 3 (Phan tmg ghép nod) Cl

Hop chét thube nhudém mau da cam (D-1)

24-A. Téng hop hop chét ghép néi C18 va chuén bi dung dich thanh phan ghép
ndi

Budce 1

N N-dioctylanilin dugc dai dién boi Cong thuc (C18) bén dudi thu duge theo
cach tuong tu nhu & Budce 4 clia Vi du tong hop 1, ngoai trir anilin (4,66 g) duoc sir
dung thay cho N-(3-amino-4-metoxyphenyl) octanamit. Metanol (30 g) dugc thém vao
hén hop phan tmg nay, va hén hop thu duge duge 1am lanh dén 5°C. Do d6, thu duoc
dung dich thanh phan ghép néi chira hop chét dugc dai dién bsi Cong thic (C18).

[Cong thirc hoa hoc 107]
&
N\
CsH17 Cong thitc (C18)
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24-B. Chun bi dung dich thanh phan diazo

Budc 2

2,6-Diclo-4-nitroanilin dwoc dai dién boi Cong thic (D4) bén dudi (104 g)
duge thém vao hdn hop cia axit sulfuric ddm dic (17 g) va axit nitrosylsulfuric 43%
(14,7 £) & nhiét d6 nm trong khoang tir 25 dén 30°C, va hon hop thu duge dugc khudy
& cing nhiét 6 trong 2 gid. Do db, thu dugc dung dich thanh phan diazo.

[Cong thirc hoa hoc 108]

Cl
O,N NH,
Cl Céng thire (D4)

24-C. Téng hop hop chét thubc nhudm mau da cam (D-1) théng qua phan (mg ghép noi

Budc 3

Phan tmg ghép ndi dugc thuc hién bing cach nho giot dung dich thanh phén
diazo thu duoc & Budc 2 vio dung dich thanh phin ghép néi chita hop chat dugc dai
dién boi Cong thic (C18) thu duge ¢ Budce 1 & nhiét do nam trong khoang tir 0 dén
10°C trong hon 2 gi® trong khi thém trietylamin (20 g) khi thich hop. Hon hop nay
duge khudy & nhiét d nim trong khoang tir 0 d@én 10°C trong 20 pht, va sau d6 san
phim dugc tach khéi hdn hop phan tmg nay bang cach loc, dugce rira bang metanol,
duoc rira bang nude, va sau d6 duge 1am khé & 60°C cho dén khi ham luong nudc 1a
1,0 % khdi lugng hodc nhé hon. Do d6, thu dugc hop chat thubc nhuém mau da cam

duoc dai dién boi Cong thire (D-1) bén dusi (23,1 g; hiéu sudt: 86,4%). CAu triic cla
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hop chét thubc nhudm mau da cam d& dugc xac nhan thong qua cac phan tich LCMS
(m/z 535 (M)).
[Cong thirc hda hoc 109]
Cl

CeHi7
OoN N:NON\
CgH47

cl Cong thie (D-1)

Vi du tong hop 25
[Téng hop hop chét thubc nhuém mau da cam (D-2)]

Hop chit thudc nhudém mau da cam (D-2) dugc san xut theo so db sau.

[Cong thirc hda hoc 110]
1-Bromododecan CuaHas
O O
. , Cq2Has
Budc 1 (Alkyl héa)
\nili
Cong thire (C19)
Cl
O,N NH, Axit nitrosylsulfuric
2 C_<< 2 ik > Dung dich thanh phin diazo + Dung dich
Cl Diazo héa thanh phin ghép nbi
Cong thic (D4)
Cl
Cq2H2s
S ON— :>—N=N4©—N\
) Ci2Hzs
Bude 2 (Phan img ghép ndi) Cl

Hop chét thude 11116171{)m mau da cam (D-2)
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25-A. Téng hop hop chit ghép ni C19 va chuén bi dung dich thanh phan ghép
ndi

Budéc 1

N,N-didodexylanilin dugc dai dién bdi Cong thic (C19) bén dudi thu duge
theo cach twong tur nhu & Budce 4 cia Vi du tdng hop 1, ngoai trr anilin (4,66 g) dugc
st dung thay cho N-(3-amino-4-metoxyphenyl) octanamit, va 1-bromododecan (49,8
g) duoc sir dung thay cho 1-bromooctan. Metanol (30 g) dugc thém vao hén hop phan
ung nay, va hén hop thu duge dugce lam lanh dén 5°C. Do d6, thu duoc dung dich thanh
phan ghép néi chira hop cht duge dai dién bsi Cong thirc (C19).

[Cong thitc hda hoc 111]

Ci2Hzs
N

Ci2H25 Cong thite (C19)

25-B. Téng hop hop chat thudc nhudm mau da cam (D-2) thong qua phan tmg
ghép nbi

Budc 2

Hop chét thudc nhuém mau da cam duge dai dién béi Cong thic (D-2) bén
dudi (14,1 g; hiéu SUAt: 43,6%) thu duogc theo cach tuong tur nhu & cdc Bude 2 va 3 cua
Vidu téng hop 24, ngoai trir hop chit duge dai dién béi Cong thire (C19) dugc st dung
lam dung dich thanh phén ghép ndi thay cho hop chit duogc dai dién bsi Cong thirc
(C18). CAu triic ciia hop chét thude nhuém mau da cam da duge xéc nhén théng qua

céc phan tich LCMS (m/z 647 (M")).
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[Cong thitc héa hoc 112]
Cl
CiaHas
C12Has
Cl Cong thic (D-2)
Vi du tng hop 26

[Téng hop hop cht thudc nhuém mau da cam (D-3)]

Hop chit thudc nhuém mau da cam (D-3) dugc san xuht theo so dd sau.

[Cong thirc hoa hoc 113]
1-Bromobutan CaHo
O . O
, C4Hg
Budc 1 (Alkyl hba)
\nili

Cong thirc (C20)

Ax1t nitrosylsulfuric
»  Dung dich thanh ph#n diazo + Dung dich

Diazo hoa thanh phin ghép ndi

: C4H9

Hop chit thudc nhuém mau da cam (D-3)

Cong thic (D4)

Budc 2 (Phén img ghép ndi)
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26-A. Téng hop hop chét ghép ndi C20 va chuén b dung dich thanh phan ghép
ndi

Budc 1

N,N-dibutylanilin dugc dai dién béi Cong thire (C20) bén dudi thu duoc theo
cach tuong tu nhu & Budc 4 cia Vi du téng hop 1, ngoai trir anilin (4,66 g) duge sur
dung thay cho N-(3-amino-4-metoxyphenyl)octanamit, va 1-bromobutan (27,4 g) dugc
stt dung thay cho 1-bromooctan. Metanol (30 g) dugc thém vao hdn hop phan tmg nay,
va hdn hop thu duge dugce 1am lanh dén 5°C. Do d6, thu duoc dung dich thanh phén
chép ndi chira hop chit dugc dai dién béi Cong thirc (C20).

[Cong thirc hoa hoc 114]

W

C4Hs Cong thire (C20)

26-B. Téng hop hop chat thuéc nhugm mau da cam (D-3) thong qua phén tmg
ghép ndi

Budc 2

Hop chét thuéc nhudm mau da cam duoc dai dién boi Cong thirc (D-3) bén
duéi (10,2 g; hidu suét: 48,2%) thu duoc theo cach trong tur nhu & cac Budce 2 va 3 cia
Vi du tdng hop 24, ngoai trlr hop chét duoc dai dién bdi Cong thirc (C20) dugce sir dung
lam dung dich thanh phan ghép néi thay cho hop chét dugc dai dién béi Cong thuc
(C18). Chu triic ctia hop chét thudc nhudm mau da cam d& dugc xac nhan thong qua

céc phan tich LCMS (m/z 423 (M™)).
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[Cong thitc héa hoc 115]

C4Hg
OoN N:NO‘N\
C4Hq

Cl Cong thuc (D-3)

Vi du tbng hop 27
[Téng hop hop cht thudc nhuém mau vang (G-1)]
Hop chét thudc nhuém mau vang (G-1) dugc san xuAt theo so dd sau.

[Cong thirc hda hoc 116]

g

LD ey

1 O NH;
CaH17(.FHCOOH mony]. ClOI'ua

CeH13 >
o b e O  NHCOCHCgH:7
Axit 2-hexyldecanoic ohoa oa CeH1s

Hop chét thudc nhuém mau vang (G-1)

Hbn hop cua thionyl clorua (14,3 g) va toluen (20 g) dugc nho giot vao hdn
hop cda axit 2-hexylde§anoic (30,8 g) va toluen (30 g). Hon hop ctia pyridin (9,49 g) va
toluen (30 g) dugc nho giot tir tir vao hén hop ndy trong hon 1 gid, va sau do hén hop
thu duge dugc 1am néng dén 110°C va duge khudy trong 1 gio. Hon hop duoe 1am lanh
dén nhiét d6 phong, va sau d6 hén hop clia 5-amino-anthra[9,1-cdJisothiazol-6-on (25,2
g) va toluen (30 g) dugc nho giot vao do. Hon hop thu duge duoc lam nong dén 110°C

va duoc khudy trong 2 gid, va sau d6 dung méi duge chung cat dudi ap sudt giam.
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Metanol (100 g) duoc thém vao d6 dé tao thanh két tia. San pham dugc phan tach bang
cach loc, dugc rira bﬁng metanol, duoc rira béng nudc, va sau do dugc 1am kho & 60°C
cho dén khi ham luong nude 1a 1,0 % khéi luong hodc nho hon. Do d6, thu duge hop
chét thudc nhuém mau vang duoc dai dién béi Cong thire (G-1) bén dudi (36,7 g; hiéu
suit: 74,7%). CAu tric ctia hop chét thude nhudm mau vang da duge xéc nhén thong
qua céc phan tich LCMS (m/z 491 (M")).

[Cong thitc hda hoc 117]

NHCOCHCgH1
CeHis  Cong thirc (G-1)

Vi du téng hop 28
[Téng hop hop chét thudc nhudm mau vang (G-2)]

Hop chat thudc nhudm mau vang (G-2) duoc san xut theo so d6 sau.

[Cong thirc hoa hoc 118]
$—N SN
n-Octanoyl clorua
Amit héa NHCOC;H;5

Hop chét thude nhuém méu vang (G-2)

n-Octanoyl clorua (19,5 g) duoc nhé giot vao hén hop cla

5-amino-anthra[9,1-cd]isothiazol-6-on (25,2 g), toluen (120 g), va pyridin (9,49 g), va
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sau d6 hon hop thu duge dugc 1am nong dén 110°C va duge khuéy trong 1 gio. Hén
hop nay dugc lam lanh dén nhiét d6 phong, va sau d6 metanol (150 g) duoc thém vao
d6 dé tao thanh két tia. Hon hop nay duge loc, va phén cin dugc rira bang metanol va
sau d6 dugc 1am khé. Do do, thu duge hop chét thuéc nhudm mau vang duoc dai dién
boi Cong thiic (G-2) bén dudi (31,8 g; hiéu suét: 83,9%). Céu tric clia hop chat thude
nhudém mau vang da dugc xac nhan thong qua cac phén.tich LCMS (m/z 379 (M)).

[Cong thirc hoa hoc 119]

S—N
COC
O

NHCOC7H15 Cong thirc (G-2)

Vi du tong hop 29
[Téng hop hop chat thudc nhudém mau tim (F-1)]

Hop chét thubc nhuém mau tim (F-1) dugc san xut theo so d0 sau.

[Cong thirc hda hoc 120]
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1-Bromooctan

CgHi7
QNHz 2 N\
CgH17

Alkyl hoa
g
Cong thirc (C18)

NO,

N CNH Axit mitrosylsulfuric
'\\l D NH; > Dung dich thanh phin diazo + Dung dich

Diazo hoa thanh phin ghép ndi
Cong thirc (D2)
NO, 98H17
N\
o N CgHy7
. LA \ SN
Phéan tmg ghép noi N-g

Hop chit thuéc nhuém mau tim (F-1)

Dung dich thanh phin ghép ndi chira hop chit dugc dai dién boi Cong thirc
(C18) dugc chun bi theo céch tuong tu nhu & Bude 1 ctia Vi du tong hop 24, va dung
dich thanh phan diazo c6 ngudn gdc tir hop chat dugc dai dién bdi Cong thirc (D2)
duoc chudn bi theo cach tuong tw nhu & Budc 4 ciia Vi du tdng hop 9. Phan tmg ghép
ndi duoc thuc hién bing céch nhé giot dung dich thanh phan diazo vao dung dich thanh
phan ghép ndi & nhiét 6 nim trong khoang tir 0 dén 10°C trong hon 2 gio trong khi
thém trietylamin (35 g) khi thich hop. Hon hop dugc khudy & nhiét do nim trong
khoang tir 0 dén 10°C trong 20 phut, va sau d6 san pham dugc tach khéi hén hop phan
{mg nay bang cach loc, duge rira bang metanol, dugc rira bang nudc, va sau d6 dugc
1am kho & 60°C cho dén khi ham luong nuée 13 1,0 % khdi lugng hodc nhé hon. Do do,

thu duoc hop chét thube nhudém mau tim duoc dai dién boi Cong thire (F-1) bén dudi
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(13,0 g; hiéu suat: 49,6%). CAu tric cia hop chét thuc nhudm mau tim da dugc xac
nhan thong qua cac phan tich LCMS (m/z 524 (M")).

[Cong thirc hda hoc 121]

NO, CgH17

N\
N CgHi7

/

Ny—N
N-s Cong thirc (F-1)

Vi du tong hop 30
[Tng hop hop chét thudc nhuém mau da cam (D-4)]
Hop cht thudc nhuém mau da cam (D-4) dugc san xut theo so dd sau.

[Cong thirc héa hoc 122]
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1-Bromooctan

\ 4

O

\nili

CsH17
(O
CgH47

Cong thirc (C18)

Alkyl héa

Axit nitrosylsulfuric
02N-©‘N Hy > Dung dich thanh phin diazo + Dung dich

Budc 1 (Diazo héa)  thanh phin ghép ndi
Cong thirc (D5)

R CsH17
O

. CgH
Budée 2 (Phan tmg ghép ndi) e

Hop chét thudc nhudm mau da cam D-4

30-A. Chuén bi dung dich thanh phén diazo

Budc 1

4-Nitroanilin duge dai dién béi Cong thirc (D5) bén dudi (6,91 g) dugc thém
vao hdn hop ciia axit sulfuric ddm ddc (17 g) va axit nitrosylsulfuric 43% (14,7 g2) o
nhiét d6 ndm trong khoang tir 30 dén 35°C, va hén hop thu duge duge khudy & cing
nhiét d6 trong 2 gid. Do dé, thu dugc dung dich thanh phén diazo.

[Cong thirc hoa hoc 123]

O5N NH
’ Q ? Cong thie (D5)

30-B. Téng hop hop chét thudc nhudém mau da cam (D-4) thong qua phan tmg

ghép nbi
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Budc 2

Dung dich thanh phan ghép ni chita hop chat dugc dai dién bsi Cong thic
(C18) duoc chun bi theo cach tuong tu nhu & Bude 1 cla Vi du tong hop 24. Phan
tmg ghép ndi duoe thuc hién bing cach nhé giot dung dich thanh phan diazo thu dugc
& Buée 1 vio dung dich thanh phin ghép ndi & nhiét do nim trong khoang tir 0 dén
10°C trong hon 1 gid trong khi bd sung trietylamin (20 g) khi thich hop. Hbn hop nay
duge khudy & nhiét d6 nam trong khoang tir 0 dén 10°C trong 20 phut, va sau d6 san
phim duoc tach khoi hon hop phan tng nay bang cach loc, dugc rira bang metanol,
duoc rnra béng nudce, va sau dé duge lam khé & 60°C cho dén khi ham luong nuée 14
1,0 % khéi luong hodc nhd hon. Do d6, thu duge hop chat thudc nhuém man da cam
duoc dai dién béi Cong thirc (D-4) bén dusi (12,5 g; hiéu suét: 53,5%). Chu triic cta
hop chat thubc nhuém mau da cam di duge x4c nhan thong qua cac phan tich LCMS
(m/z 467 (M)).

[Cong thirc hoa hoc 124]

CsgH17

CgH17 Cong thirc (D-4)

Vi du tbng hop 31
[Téng hop hop chét thubc nhuém mau da cam (D-5)]
Hop chit thudc nhudém mau da cam (D-5) dugc san xut theo so do sau.

[Cong thitc hoa hoc 125]
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1-Bromooctan CaHir
O - O
Alkyl héa Caflir
\nili
Cong thirc (C18)
Br
Axit nitrosylsulfuric
O,N NH, N

> Dung dich thanh phin diazo + Dung dich
Br Butc 1 (Diazoh6a)  thanh phin ghép néi

Br
CgHq7
g O5N N=N N\
- CgH17
Br

Buéc 2 (Phan tmg ghép ndi)

Cong thirc (D6)

Hop chit thuc nhudm mau da cam D-5)

31-A. Chun bi dung dich thanh phan diazo

Budc 1

2,6-Dibromo-4-nitroanilin duoc dai dién bdi Cong thie (D6) bén dudi (14,3 2)
duoc thém vao hén hop cia axit sulfuric ddm déc (17 g) va axit nitrosylsulfuric 43%
(14,7 £) & nhiét d6 ndm trong khoang tir 25 dén 30°C, va hén hop thu duoc dugc khudy |
& cling nhiét d6 trong 2 gios. Do d6, thu duge dung dich thanh phén diazo.

[Cong thire hoa hoc 126]

Br  Cong thuc (D6)
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31-B. Téng hop hop chat thudc nhuém mau da cam (D-5) thong qua phan (mg
ghép nbi

Budc 2

Dung dich thanh phin ghép néi chira hop cht duoc dai dién béi Cong thite
(C18) duoc chudn bi theo céch tuong tu nhu & Buée 1 cia Vi du tong hop 24. Phin
ung ghép nbi duoc thuc hién bang cach nhé giot dung dich thanh phﬁn diazo thu dugc
& Budce 1 vao dung dich thanh phan ghép néi & nhiét do nim trong khoang tir 0 dén
10°C trong hon 1 gi¢ trong khi b6 sung trietylamin (25 g) khi thich hop. Hon hop nay
durge khudy & nhiét do nim trong khoang tir 0 dén 10°C trong 20 phut, va sau d6 san
phém duqé tach khoi hén hop phan tmg nay bﬁng cach loc, duoc rra b%lng metanol,
duoc rira bang nude, va sau d6 dugc lam kho & 60°C cho dén khi ham luong nude 1a
1,0 % khdi luong hodc nho hon. Do d6, thu duge hop chét thudc nhuém mau da cam
dugc dai dién boi Cong thire (D-5) bén dudi (27,6 g; hiéu suit: 88,6%). Piéu nay da
duge xéc nhin théng qua cdc phén tich LOMS (m/z 623 (M) ring hop chit thude

nhudm mau da cam c6 cAu tric dugc duoc dai dién boi Cong thirc (D-5) bén dudi.

[Cong thiic hda hoc 127]
Br
CaH17
CgHi7
Br Cong thuc (D-5)
Vi du tong hop 32
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[Téng hop hop chét thubc nhuém mau da cam (D-6)]
Hop chét thudc nhuém mau da cam (D-6) dugc san xuét theo so d6 sau.

[Cong thirc hoa hoc 128]

1-Bromobutan

CyHg
NH, — N,
C4Hg

Alkyl hoa
\nili
Cong thire (C20)
Br
ON NH Axit nitrosylsulfuric
2 2 —>  Dung dich thanh phin diazo + Dung dich

Br Diazo héa thanh phan ghép ndi

Cong thirc (D6)
Br
> O,N NZNON\
C4Hg

Phan tmg ghép ndi Br

Hop chét thudc nhuém méau da cam D-6)

Hop chét thubc nhudm mau da cam dugc dai dién boi Cong thirc (D;6) bén
duéi (22,8 g; hieu suit: 89,2%) thu dugc theo céch tuong t nhu & cac Bude 1 va 2 cua
Vi du tdng hop 31, ngoai trir hop chét dugc dai dién boi Cong thie (C20) duge st dung
1am dung dich thanh phan ghép ndi thay cho hop cht duoc dai dién béi Cong thic
(C18). CAu tric cita hop chat thubc nhuém mau da cam da dugc xac nhén théng qua
céc phan tich LCMS (m/z 511 (M")).
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[Cong thitc hoa hoc 129]

CqHo
O,N N:N@N\
C4Hg

Br Cong thac (D-6)

Vi du tbng hop 33
[Téng hop hop chit thu6c nhuém mau da cam (E-1)]
Hop chét thudc nhudém mau da cam (E-1) dugc san xuht theo so db sau.

[Cong thitc hoa hoc 130]

(OO~
> N

Iz /E

Bude 1 (Alkyl héa) CaHar
2-Phenyl-1H-indol Cong thic (C21)
Cl
O,N NH, Axit nitrosylsulfuric
2 < 2 2 Y > Dung dich thanh phan diazo + Dung dich
Cl Diazo hoa thanh phin ghép ni
Cong thirc (D4)
. O,N
Budc 2 (Phan tmg ghép ndi)

Hop chat thudc nhudm méu da cam (E-1)
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33-A. Téng hop hop chét ghép ndi C21 va chuén bi dung dich thanh phan ghép
nbi

Buéc 1

Hbn hop ciia 2-phenyl-1H-indol (9,67 g), trietylamin (7,5 g), DMF (15 g), va
1-bromooctan (11,6 g) dugc lam nong dén 120°C va duoc khudy & cing nhiét do
phong trong 3 gio. Do dd, thu dugc N-octyl-2-phenylindol dugc dai dién bdi Cong thire
(C21) bén dudi. Metanol (30 g) duge thém vao hdn hop phén tng nay, va hén hop thu
duoc dugce duge lam lanh dén 5°C. Do d6, thu duge dung dich thanh phén ghép nbi
chira hop chét duoc dai dién bdi Cong thire (C21).

[Cong thitc hoa hoc 131]
-0

CaHir  Cong thite (C21)

33-B. Tdng hop hop chat thudc nhudm mau da cam (E-1) théng qua phan img
ghép ndi

Budc 2

Dung dich thanh phén diazo ¢6 ngudn gbc tir hop chit duogc dai dién bsi Cong
thirc (D4) duoc chuin bi theo cach tuong tur nhu trong Vi du tdng hop 24. Phan tmg
ghép nbi duoc thuc hién béng cach nhé giot dung dich thanh phén diazo vao dung dich
thanh phan ghép ni thu duge & Budce 1 & nhiét do nam trong khoang tir 0 dén 10°C
trong hon 1 gio trong khi b6 sung trietylamin (20 g) khi thich hop. Hbn hop nay dugc
khudy & nhiét d6 ndm trong khoang tir 0 dén 10°C trong 20 phiit, va sau d6 san pham
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duge tach khoi hon hop phén tmg nay bang cach loc, duoc ria bang metanol, duogc rira
bing nuée, va sau d6 duoc lam khé & 60°C cho dén khi ham luong nuée 1a 1,0 % khoi
luong hodc nhé hon. Do d6, thu duogc hop chét thudc nhuém mau da cam duoc dai dién
boi Cong thire (E-1) bén dudi (11,3 g; hiéu suét: 43,2%). Chu tric cta hop chét thude
nhudm mau da cam d4 duoc xac nhan théng qua cac phéan tich LCMS (m/z 523 (M)).

[Cong thirc hda hoc 132]

Cong thuc (E-1)

Vi du téng hop 34

[Téng hop hop chat thude nhudém mau da cam (E-2)]
Hop chit thudc nhudm mau da cam (E-2) dugc san xuét theo so d0 sau.

[Cong thic hda hoc 133]
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1-Bromobutan O A\ O
e

Bude 1 (Alkyl héa)

IZ_

2-Phenyl-1H-indol Cong thirc (C22)

Amt nitrosylsulfuric
» Dung dich thanh phan diazo + Dung dich

Diazo hoa thanh phin ghép néi
Cong thirc (D4)

- O,N

Bude 2 (Phan tmg ghép nbi)

Hop chét thudc nhudm mau da cam E-2
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34-A. Téng hop hop chit ghép néi (22 va chudn bi dung dich thanh phan ghép
nbi

Buéc 1

N-butyl-2-phenylindol dugc dai dién boi Cong thire (C22) bén dudi thu duoc
theo cch turong tur nhu & Bude 1 cia Vi du t6ng hop 33, ngoai trir 1-bromobutan (7,53
g) duoc sir dung thay cho 1-bromooctan. Metanol (30 g) dugc thém véao hon thbphén
ung nay, va hén hop thu duge duge 1am lanh dén 5°C. Do dé, thu dugc dung dich thanh
phan ghép ndi chira hop chét duge dai dién boi Cong thire (C22).

[Cong thirc hoa hoc 134]
0O

CHs  Cong thire (C22)

34-B. Téng hop hop chét thudc nhudém mau da cam (E-2) thong qua phan tmg
ghép nbi

Budc 2

Hop chét thubc nhuém mau da cam duoc dai dién bsi Cong thic (E-2) bén
dudi (14,5 g; hiéu suét: 62,1%) thu dugc theo cach tuong tu nhu & cac Budc 1 va 2 cia
Vi du tdng hop 33, ngoai trir hop chét duoc dai dién boi Cong thire (C22) duge sit dung
lam dung dich thanh phan ghép néi thay cho hop chat duoc dai dién boi Cong thic
(C21). CAu triic ctia hop chét thuc nhudm mau da cam da dugc xac nhan théng qua
cac phan tich LCMS (m/z 467 (MY)).

[Cong thire hda hoc 135]
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OZNQNzN
cl N
C4Hg
Cong thac (E-2)
Vi du téng hop 35

[Téng hop hop chét thude nhudém mau dé (D-7)]
Hop chét thudc nhudm mau dd (D-7) dugc san xuét theo so db sau.

[Cong thirc hda hoc 136]

1-Bromooctan

A 4

CgHi7
O
CgH47

Cong thirc (C18)

Orm

\nili

Alkyl héa

CN
Axit nitrosylsulfuric
NH 2 >

O,N Dung dich thanh phin diazo + Dung dich thanh
Budc 1 (Diazo héa)  phan ghép néi

Cong thic (D7)

CN
s CgHi7
> O,N N=N~®—N\
CgH17

Budc 2 (Phan tmg ghép ni)

Hop chét thude nhudm mau ds (D-7)
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35-A. Chuan bi dung dich thanh phan diazo

Buéc 1

2-Xyano-4-nitroanilin duge dai dién boi Cong thirc (D7) bén dudi (3,15 g)
duoc thém vao hén hop clia axit sulfuric ddm dac (7,5 g), axit axetic (15 g), va axit
nitrosylsulfuric 43% (14,9 g) & nhiét 46 nim trong khoang tir 20 dén 25°C, va hén hop
thu duoc duoc khqu & cing nhiét do trong 2 gio. Do do, thu dugc dung dich thanh
phan diazo.

[Cong thitc hoa hoc 137]

CN

OzNGNHZ Cong thirc (D7)

35-B. Téng hop hop chét thubc nhudm mau d6 (D-7) thdng qua phan tmg ghép
ndi

Buéc 2

Dung dich thanh phin ghép ndi chita hop chat dugc dai dién boi Cong thirc
(C18) duoc chuin bi theo cach twong tur nhu trong Vi du tdng hop 24. Phan tmg ghép
nbi duge thuc hién bang cach nhé giot dung dich thanh phan diazo thu dugc & Bude 1
vao dung dich thanh phan ghép néi & nhiét d6 ngm trong khoang tir 0 dén 10°C trong
hon 1 gi¢r trong khi bd sung trietylamin (30 g) khi thich hop. Hdn hop nay duoc khudy
& nhiét d6 nim trong khoang tir 0 dén 10°C trong 20 phttt, va sau d6 sin pham duge
tach khoi hdn hop phan tmg nay bang cach loc, duoc ria bang metanol, dugc rira bang
nuéc, va sau d6 duge 1am kho & 60°C cho dén khi ham lugng nuée 1a 1,0 % khéi luong

hotic nhd hon. Do dé, thu dugc hop chit thuée nhuém mau d6 duge dai dién béi Cong
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thic (D-7) bén dudi (16,9 g; hiéu suat: 68,9%). Céu triic ciia hop chét thudc nhudém
mau dod da duoc x4c nhan thong qua cac phan tich LCMS (m/z 492 (M")).

[Cong thiic hda hoc 138]

CgH47
O,N N=NON\
CsH17 Cong thire (D-7)

Vi du tng hop 36
[Téng hop hop chét thudc nhuém mau tim (C-8)]
Hop chét thudc nhuém mau tim (C-8) dugc sin xuét theo so db sau.

[Cong thirc hda hoc 139]
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QNoz n-Octanoyl clorua _ Thiéc, HCI dAm diic

H,N
3-Nitroanilin
1-Bromoetan N/C 2Hs
g CoHs
. HN\
COC,H;s
Cong thuc (C16)
NO,
O.N NH Axit nitrosylsulfuric
2 2 » Dung dich thanh phan diazo + Dung dich thanh
Br Diazo héa phin ghép ndi
Cong thic (D1)
NO, CaHs
R N N\
— O,N N C,Hs
Phéan tmg ghép n61 HN

Br \COC7H15

Hop chét thuéc nhuém mau tim (C-8)

Dung dich thanh phin ghép néi chira hop chat duoc dai dién boi Cong thite
(C16) duogc chun bi theo cach trong tuw nhu & Bude 1 ctia Vidu tdng hop 16, va dung
dich thanh phén diazo ¢6 ngudn gdc tir hop chat duoc dai dién boi Cong thic (D1)
duge chuin bi theo céch tuong tr nhur & Bude 5 ctia Vi du tong hop 1. Phan tmg ghép
néi durgre thuc hién bing cach nhé giot dung dich thanh phan diazo vao dung dich thanh
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phén ghép ndi & nhiét do nm trong khoang tir 0 dén 10°C trong hon 2 gid trong khi

thém trietylamin (32 g) khi thich hop. Hbn hop duoc khudy & nhiét do nim trong

khoéng tir 0 dén 10°C trong 20 phut, va sau d6 san pham duoc tach khoi hén hop phan

ting ndy bang cach loc, dugc rira bang metanol, dugc rira bang nude, va sau do dugc

1am khé & 60°C cho dén khi ham luong nudc 14 1,0 % khdi lugng hode nhd hon. Do do,

thu duoc hop chét thudc nhuém mau tim duoc dai dién bdi Cong thire (C-8) bén dudi

(6,14 g; hiéu suat: 21,8%). Piéu ndy di dugc xac nhan thong qua céc phén tich trong

luong phéan tir LCMS (m/z 563 (M) ring hop chét thude nhuém mau tim c6 cAu tric

duoc duoc dai dién béi Cong thitc (C-8) bén dudi.
[Cong thitc hoa hoc 140]
NO, CoHs
N \§
(0] 2N N C2H 5

HN
Br COCHy5 Cf)ng thirc (C'S)

Vi du tong hop 37

[Téng hop hop chét thubc nhudm mau tim (C-9)]

Hop chét thudc nhudém mau tim (C-9) dugc san xut theo so d0 sau.

[Cong thitc hoa hoc 141]
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Q_N 0, n-Octanoyl clorua Thiée, HC] dam dic

> >

H,N
3-Nitroanilin
CgHi7
1-Bromooctan QN\
> CgH17
HN\
COC;H;5
Cong thic (C9)

NO,
Axit nitrosylsulfuric
O,N NH, _ s L .
> Dung dich thanh phén diazo + Dung dich

Br Diazo hoa thanh phAn ghép néi

Cong thuc (D1)

NO,
CeHi7
O,N N=N N
> CgHy7
Br HN

Phén tmg ghép n61 COCH4s

Hop chét thuéc nhuém mau tim (C-9)

Hop chét thudc nhuém mau tim dugc dai dién boi Cong thic (C-9) bén dudi
(12,1 g) thu duoc theo cach twong tur nhur trong Vi du téng hop 36, ngoai trir hop chét
duoc dai dién boi Cong thic (C9) duge sir dung lam dung dich thanh phan ghép ndi
thay cho hop chit duoc dai dién bdi Cong thirc (C16). Céu triic clia hop chét thude
nhudém mau tim da duge xac nhan théng qua cac phan tich LCMS (m/z 731 M").

[Cong thirc hda hoc 142]
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CaH17
0N— %N:NQN\
CgH47
Br HN,
COC7His  Cong thirc (C-9)
Vi du tong hop 38

[Tng hop hop chét thue nhuém mau tim (C-10)]

Hop chét thude nhudm mau tim (C-10) duoc san xut theo so d6 sau.

[Cong thirc hoa hoc 143]
NO2 . N02
CgHi7  Dong xyanua CgHy7
O.N N=N‘©‘N\ __ OyN N=N N,
CeHiz - CgHi7
Br  HN "~ CN  HN
COC7H45 COCHys
Hop chét thuéc nhuém mau tim (C-9) Hop chit thuéc nhugm mau tim (C-10)

Hdn hop ctia natri bromua (5,92 g), trietylamin (0,50 g), va DMF (80 g) duoc
khudy & nhiét d6 ndm trong khoang tir 35 dén 40°C trong 15 phit, va sau d6 dong
xyanua (5,0 g) duge thém vao d6. Hon hop thu duge duge khudy & cing nhiét df trong
15 phut. Hop chit thudc nhuém mau tim (C-9) (34,3 g) dugc thém vao hén hop nay, va
hén hop thu duoe duoc lam néng dén 110°C va dugce khudy trong 1 gio. Hon hop niy
dugc 1am lanh dén 80°C, va sau d6 hén hop cia nude (190 g) va natri hypoclorit (18 g)
duoc thém vao d6. Hon hop thu dugce duge khudy & 70 dén 80°C trong 1 gid, va sau do
duoc 1am lanh dén nhiét d6 phong. San phim duge phan tach tir hén hop phan tng nay
bing céch loc, duoc rita bing nuée, va sau d6 duge lam khd & 60°C cho dén khi ham

lwong nude 13 1,0 % khéi lugng hotic nhd hon. Do d6, thu duoc hop chét thude nhudm
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mau tim dugc dai dién béi Cong thie (C-10) bén dudi (20,4 g; hiéu suat: 64,2%). Cau
tric cta hop chat thudc nhudm mau tim d3 duge xac nhin thong qua cac phén tich
LCMS (m/z 678 (M")).

[Cong thirc hda hoc 144]

NO,

CgHq7
O,N N:N@—N\
CgHq7
CN HN\
COCH45 Cong thiac (C-10)

Vi du tbng hop 39
[Téng hop hop chét thubc nhudm mau tim (C-11)]
Hop chat thudc nhudém mau tim (C-11) duge san xuét theo so db sau.

[Cong thirc héa hoc 145]
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g
>

Q_N 0, n-Octanoyl clorua Thiéc, HC1 ddm dic

B
L

H,N
3-Nitroanilin
CsH47
1-Bromooctan QN
CgH17

HN
COC;Hs

v

Cong thuc (C9)

Br
Axit nitrosylsulfuric
O2N NH; » Dung dich thanh phan diazo + Dung dich

CN Budc 1 (Diazohéa)  hanh phén ghép ndi

Cong thuc (D8)

CsH17

Q ; CgHiz
Budc 2 (Phan tng ghep n01)

COC7H15

Hop chét thubc nhuém mau tim (C-11)

39-A. Chun bi dung dich thanh phan diazo

Budée 1

2-Bromo-6-xyano-4-nitroanilin dugc dai dién béi Cong thic (D8) bén dudi
(11,1 g) duogc thém vao hén hop clia axit sulfuric dam dgc (10,7 g) va axit axetic (28,8

g) & nhiét d6 ndm trong khoang tir 20 dén 25°C. Axit nitrosylsulfuric 43% (15,6 g)
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duoc thém vao hon hop ndy & nhiét do nam trong khoang tir 20 dén 25°C, va hén hop
thu dugc dugce khudy & cling nhiét do trong 2 gio. Do do, thu duoc dung dich thanh
phan diazo.

[Cong thiic hoa hoc 146]

Br

OQNQNHZ

CN  Cong thirc (D8)

39-B. Téng hop hop chét thuc nhuém mau tim (C-11) thong qua phan tng
ghép ndi

Budc 2

Dung dich thanh phin ghép néi chira hop chat dugc dai dién boi Cong thirc
(C9) duge chudn bi theo cach tuong tu nhur & cie Budc tlr 1 dén 3 ciia Vi du tdng hop 9.
Phén tmg ghép ndi dugc thuc hién bang cach nho giot dung dich thanh phén diazo thu
duoc & Bude 1 vao dung dich thanh phin ghép ndi & nhiét do nam trong khoang tir 0
dén 10°C trong hon 2 gi trong khi thém trietylamin (20 g) khi thich hop. Hon hop
duoc khudy & nhiét do ndm trong khoang tir 0 dén 10°C trong 20 phit, \}é sau do6 san
phérh duoc tach khéi hon hop phan tmg nay bang cach loc, dugc rira bing metanol,
duogc ria bé“lng nude, va sau d6 duge lam khé & 60°C cho dén khi ham luong nudc la
1,0 % khéi Iuong hodc nhd hon. Do d6, thu duge hop chét thude nhudm mau tim dugc
dai dién béi Cong thirc (C-11) bén dusi (16,0 g; hicu suat: 45,0%). Cau tric cia hop
cht thubc nhudm mau tim da dugc xac nhén théng qua céc phén tich LCMS (m/z 711
(M)).
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[Cong thirc hoa hoc 147]

Br /C8H17
N N
O,N N CgH1y
HN\
CN  COCrHis  (ong thie (C-11)

Vi du tbng hop 40
[Téng hop hop cht thudc nhuém mau tim (C-12)]
Hop chét thube nhudm mau tim (C-12) duoc sin xuét theo so do sau.

[Cong thitc hda hoc 148]
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L

Q_Noz n-Octanoyl clorua Thiée, HCl dam dsic

HoN Bude 1

3-Nitroanilin

N
1-Bromobutan Q CaHs

HN
COC7H45

v

Cong thiic (C23)

Br
Axit nitrosylsulfuric

OzN NH, —  Dung dich thanh phin diazo + Dung dich thanh phan

CN Diazo héa ghép néi

Cong thirc (D8)

Br /C4H9
’IN N\
g O,N N CaHqg
Buée 2 (Phan tmg ghép nbi) HN
CN

COC;Hys5

Hop chét thude nhuém mau tim (C-12)

40-A. Téng hop hop chit ghép néi C23 va chuén bi dung dich thanh phan ghép
ndi

Bude 1

N-[3-(N,N-dibutylamino)phenyl]octanamit dugc dai dién boi Cong thue (C23)

bén dudi thu duge theo cach tuong tu nhu & cac Bude tur 1 dén 3 ctia Vi du tong hop 9,
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ngoai trir 1-bromobutan (27,4 g) dugc sir dung thay cho 1-bromooctan & Budce 3 cia Vi
du téng hop 9. Metanol (30 g) dugc thém vao hdn hop phan tng nay, va hén hop thu
duoe duge 1am lanh dén 5°C. Do d6, thu dugc dung dich thanh phén ghép néi chira hop
chét dugc dai dién boi Cong thire (C23).
[Cong thiic hoa hoc 149]
C4Hg
N\

C4Hg

H N\
COCHis  Cong thirc (C23)

40-B. Téng hop hop chét thubc nhuém mau tim (C-12) thong qua phan tmg
ghép ndi
Budc 2
Hop chat thudc nhuém mau tim dugc dai dién béi Cong thic (C-12) bén dusi
(5,99 g; hiéu SuAt: 20,0%) thu dugc theo cach tuong tir nhu & Budc 2 cla Vidu téng
hop 39, ngoai trir hop chét duoc dai dién béi Cong thirc (C23) duoc st dung lam dung
dich thanh phin ghép ndi thay cho hop chét duge dai dién boi Cong thirc (C9). Cau tric
ctia hop chat thubc nhudm mau tim d4 duge x4c nhén théng qua cac phan tich LCMS
(m/z 599 (M")).
[Coéng thic hoa hoc 150]
Br /C4Hg
N N\
O,N N C4Hg
H N\
CN COC7H15 Cong thire (C-12)

Vi du tbng hop 41
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[Téng hop hop chét thudc nhudm mau tim (C-13)]

Hop chét thudc nhudém mau tim (C-13) duge san xuat theo so db sau.

[Cong thirc hda hoc 151]
CgH
Q—N H, 1-Bromooctan @_N’ g7
H N\ —> HN C8H 17
COCH3 A]kyl héa \COCH3
3-aminoaxetanilit Cong thirc (C12)

Br
Axit nitrosylsulfuric
O3N NH » Dung dich thinh phan diazo + Dung dich thanh phén
CN

Diazo héa ghép ndi

Cong thic (D8)

Br /CaH17
O
R O,N N CgH1r
i HN
CN

Phén tmg ghép nbi COCH;

Hop chit thudc nhuém mau tim (C-13)
Hop chét thudc nhudm mau tim duoe dai dién boi Cong thic (C-13) bén dudi
(23,5 g; hiéu suét: 75,0%) thu dugc theo cach tuong tw nhu & Budc 2 cia Vi du tdng
hop 39, ngoai trir hop chit duge dai dién bsi Cong thire (C12) duge sir dung lam dung
dich thanh phin ghép ndi thay cho hop chét duge dai dién boi Cong thirc (C9). Cu trac
ctia hop chét thudc nhuém mau tim da dugc x4c nhén thong qua cc phan tich LCMS

(m/z 627 (MY)).
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[Céng thirc hoa hoc 152]

Br /CgH 17
N N
O,N N CgHy7

CN  COCH, Céng thic (C-13)

Vi du tong hop 42
[Téng hop hop chit thubc nhuém mau tim (C-14)]
Hop chét thudc nhuém mau tim (C-14) dugc san xuht theo so d sau.

[Cong thitc hda hoc 153]
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> >

QN 0, n-Octanoyl clorua Thice, HCl dam déi

H,N
3-Nitroanilin
1-Bromoetan N/02H5
g CoHs
HN\
COC,Hys
Cong thirc (C16)
Br
Axit nitrosylsulfuric
O2N NH, > Dung dich thanh phin diazo + Dung dich thinh phan
CN Diazo hoa ghép i
Cong thic (D8)

CoHs

> Br
2 ’ r As ’/N N\
Phan umg ghép nd1 O,N N C,Hs
HN .

CN COC;Hys

Hop chét thudc nhuém mau tim (C-14)

Hop chét thubc nhuém mau tim dugc dai dién boi Cong thic (C-14) bén dudi
(10,8 g; hiéu sudt: 39,8%) thu dirge theo cach tuong tw nhu & Bude 2 ctia Vi du tong
hop 39, ngoai trir hop chit dugc dai dién béi Cong thie (C16) duoc str dung lam dung
dich thanh phan ghép ndi thay cho hop chét duoc dai dién bai Cong thirc (C9). Chu tric
cta hop chat thudc nhudém mau tim da duogc xac nhén théng qua cc phan tich LCMS

(m/z 543 (MY)).
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[Cong thirc hoa hoc 154]

Br CaHs
N N
ON N CoHs
HN
CN  COC/His  Cong thic (C-14)

Vi du tong hop 43
[Téng hop hop chét thue nhuém mau tim (C-15)]

Hop chét thude nhudém mau tim (C-15) duge san xuét theo so dd sau.

[Cong thitc hoa hoc 155]
| CN CgH
Br \ N,C8H17 Ddng xyanua N Ni gH17
O,N N : CgH —» OoN N ; CgH47
2 HN 8117 HN\
CN  COCHy CN  COCH,
Hop chit thuéc nhuém mau tim (C-13) Hop chit thubc nhuém mau tim (C-15)

Hop chét thudc nhuém méu tim dugc dai dién boi Cong thic (C-15) bén dudi
(26,9 g; hiéu suét: 93,7%) thu dugc theo cach twong tur nhu trong Vi du tong hop 38,
ngoai trir hop chét thubc nhum mau tim duoc dai dién béi Cong thic (C-13) 31,4 g)
duoc st dung thay cho hop chit thuéc nhuém mau tim dugc dai dién béi Cong thie
(C-9) trong Vi du tdng hop 38. Chu triic cita hop chat thudc nhudm mau tim di duoc
x4c nhén thong qua cac phan tich LCMS (m/z 574 (M")).

[Cong thirc hda hoc 156]
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CN /C8H17
’/N N\
O,N N CgH17

CN  cocH Cong thire (C-15)

Vi du téng hop 44
[Téng hop hop chit thubc nhudm mau tim (C-16)]

Hop chét thudc nhudm mau tim (C-16) dugc san xut theo so dd sau.

[Cong thitc hoa hoc 157]
Br C,H X CN CoHs
N N 25 Pong xyanua "N‘QN‘
02N Nl \Csz > 02N N C2H5
HN HN\
CN COC,H 5 ~ ©CN COC;H 5
Hop chét thubc nhuém mau tim (C-14) Hop chét thuée nhuém mau tim (C-16)

Hop chét thude nhuém mau tim duge dai dién boi Cong thirc (C-16) bén dudi
(22,0 g; hiéu suét: 89,8%) thu durgc theo cach tuong tur nhu trong Vi du tdng hop 38,
ngoai trir hop chét thubc nhuém mau tim dugc dai dién boi Cong thic (C-14) (27,2 g)
dugc st dung thay cho hgp chat thubc nhuém mau tim dugc dai dién bdi Cong thirc
(C-9) trong Vi du tdng hop 38. CAu triic clia hop chét thude nhudm mau tim da dugc
x4c nhan théng qua cac phan tich LCMS (m/z 490 (M")).

[Cong thitc hoa hoc 158]

CN CoHs
,/N N\
02N N C2H5
HN

CN  COCHis  (Cpng thirc (C-16)
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Vi du tbng hop 45
[Téng hop hop chét thudc nhuém mau vang (G-3)]

Hop chit thubc nhudm mau vang (G-3) duge san xuht theo so dd sau.

[Cong thirc hda hoc 159]
S——N
2-Etylhexanoyl clorua
Amit hba NHCOCHC,Hq

Csz

Hop chit thudc nhugm méu vang (G-3)

Hop chét thuéc nhuém mau vang duge dai dién bdi Cong thire (G-3) bén dudi
(33,1 g; hiéu suét: 87,3%) thu dugc theo cach tuong tur nhu trong Vi du téng hop 28,
ngoai trir 2-etylhexanoyl clorua (19,5 g) dugc sir dung thay cho n-octanoyl clorua trong
Vi du téng hop 28. Chu trac ctia hop chét thudc nhudm mau vang di dugc xac nhan
thong qua cac phan tich LCMS (mv/z 379 (M")).

[Cong thirc hoa hoc 160]

S—-—N

NHCOCHC Ho
CaHs Cong thirc (G-3)

Vi du tong hop 46

[Téng hop hop chét thuéc nhudém mau vang (G-4)]
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Hop chét thubc nhuém mau vang (G-4) dugc san xuét theo so do sau.

[Cong thitc hoa hoc 161]
S—N S—IN
|
Nonanoyl clorua
O NH, Amit hoa O  NHCOGCgH:;

Hop chét thude nhuém maiu vang (G-4)

Hop chit thubc nhuém méu vang dugc dai dién bdi Cong thic (G-4) bén dudi
(31,0 g; hiéu Suét: 78,9%) thu dugc theo cach trong tir nhur trong Vi du téng hop 28,
ngoai trir nonanoyl clorua (21,2 g) duoc sir dung thay cho n-octanoyl clorua trong Vi du
tdng hop 28. CAu tric ctia hop chét thudc nhuém mau vang da duogc xac nhén théng
qua c4c phan tich LCMS (m/z 393 (M")).

[Cong thic hoa hoc 162]

g

O NHCOCgH17 Cong thic (G-4)

Vi du tong hop 47
[Téng hop hop chit thuéc nhuém mau xanh lam (B-9)]
Hop chat thubc nhudém mau xanh lam (B-9) duge san xut theo so do sau.

[Cong thitc hoa hoc 163 ]
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Thiéc, HCI dam dic

Q n-Octanoyl clorua
NO, = —»

HoN
3-Nitroanilin
N
1-Bromobutan Q C4Hs
" H N\
COCyHys
Cong thic (C23)

. \
2 Axit nitrosylsulfuric

»  Dung dich thanh phin diazo + Dung dich

Ny—NH X L.
\ 2 . , thanh phan ghép noi
N-s Diazo hoa phan ghép
NO, CaHg
> N,
NP N CaHo
Phéan tmg ghép noi Y
Ny—N
\ HN_
N‘S COC7H15

Hop chat thudc nhudm mau xanh lam (B-9)

Hop chét thudc nhuém mau xanh lam duoc dai dién bsi Cong thic (B-9) bén
dudi (9,12 g; hidu SUAL: 33,0%) thu dugce theo cach tuong tir nhu 6 Budce 5 ciia Vi du
tdng hop 9, ngoai trir hop chét duge dai dién bsi Cong thirc (C23) duge st dung lam
dung dich thanh phin ghép ndi thay cho hop chét dugc dai dién boi Cong thirc (C9).
CAu triic cia hop chét thudc nhuém mau xanh lam d& dugc xac nhan thong qua cac
phan tich LCMS (m/z 553 (M")).

[Cong thirc hda hoc 164]
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NO, CaHg

N\
N C4Hg
NN

N=s 'COCrH1s  Cong thire (B-9)
Vi du tong hop 48
[Téng hop hop chét thudc nhuém mau xanh lam (B-10)]

Hop chét thudc nhuém mau xanh lam (B-10) dugc san xuét theo so db sau.

[Cong thirc hda hoc 165]
QN% 2-Etylhexanoyl clorua  Thiée, HCl dam dic
HoN Buéc 1
3-Nitroanilin
CgH17
N
1-Bromooctan Q— CeHiy
HN\
COCHC,He
CaHs
Cong thirc (C24)
NO,
\NH Axit nitrosylsulfuric
l\\l-s 2 » Dung dich thanh phin diazo + Dung dich thanh phén
Diazo héa ghép i
Cong thic (D2)
NO, CgH17
N\
N CgHu7
Bude 2 (Phéan tmg ghép nbi) =S COgHC“Hg
2Hs

Hop chét thudc nhuém méu xanh lam (B-10)
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48-A. Téng hop hop chét ghép néi C24 va chuén bi dung dich thanh phan ghép
ndi
Buée 1
N-[3-(N,N-dioctylamino)phenyl]-2-etylhexanamit dugc dai dién béi Cong thurc
(C24) bén dudi thu duge theo cach tuong tur nhur & cac Bude tir 1 dén 3 coa Vi du tong
hop 9, ngoai trir 2-etylhexanoyl clorua (34,2 g) dugc sir dung thay cho n-octanoyl
clorua & Buéc 1 ctia Vi du tdng hop 9. Metanol (30 g) duge thém vao hén hop phan
ung nay, va hén hop thu duge duge 1am lanh dén 5°C. Do d6, thu duogc dung dich thinh
phin ghép ndi chira hop chét dugc dai dién béi Cong thire (C24).
[Cong thirc hda hoc 166]
CgHqz
N\
; CgHq7
HN

\COCIBHC4H9
CaHs Cong thuc (C24)

48-B. Téng hop hop chat thudc nhuém mau xanh lam (B-10) thdng qua phan
tmg ghép ndi

Budc 2

Hop chét thudc nhuém mau xanh lam duoc dai dién boi Cong thire (B-10) bén
dudi (19,0 g; hiéu suét: 57,1%) thu dugc theo céch trong tr nhu & cac Bude 4 va 5 cia
Vi du téng hop 9, ngoai trir hop chit duoc dai dién béi Cong thirc (C24) dugc st dung
lam dung dich thanh phin ghép ndi thay cho hop chat dugc dai dién boi Cong thic

(C9). Chu triic clia hop chét thude nhuém mau xanh lam da duge xac nhan thong qua
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cac phan tich LCMS (m/z 665 (M")).
[Cong thitc hda hoc 167]

NOZ CgH17

N,
N CgH17
\ Ny—N HN

N-s ‘coch4Hg
CoHs  Cong thirc (B-10)

Vi du téng hop 49
[Téng hop hop cht thudc nhuém mau da cam (D-8)]
Hop chét thudc nhudm mau da cam (D-8) dugc san xuét theo so dd sau.
[Céng thirc hoa hoc 168]
CoHs
O
CoHs
N,N-Dietylanilin

X

Axit nitrosylsulfuric
+  Dung dich thanh phén diazo + Dung dich thanh phén

Diazo hoa ghep IlOl
Cong thirc (D4)
Cl
CoHs
> OZNQ—NZNON\
CaHs
Buée 2 (Phan tmg ghép nbi) cl

Hop chét thude nhudm mau da cam D-8)

Hop chit thuc nhuém méu da cam dugc dai dién boi Cong thuc (D-8) bén
duéi (15,2 g; hidu suat: 82,8%) thu duoc theo cach turong tir nhur trong Vi du téng hop
24, ngoai trir N)N-dietylanilin (7,45 g) dugc sir dung lam hop chat ghép ndi thay cho

hop chét duoc dai dién bai Cong thire (C18). Céu triic cia hop chat thude nhudém mau
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da cam d3 duoc xac nhan théng qua cac phan tich LCMS (m/z 367 (M")).

[Cong thirc hoa hoc 169]

i Céng thitc (D-8)

Vi du tdng hop 50
[Téng hop hop chét thubc nhuém mau da cam (D-9)]

Hop chét thudc nhudém mau da cam (D-9) dugc sin xut theo so d0 sau.

[Cong thirc hoa hoc 170]
O
N,N-Dietylanilin
Br
O,N H, Axit nitrosylsulfuric .
2 < 2 NH. ik S Dung dich thanh phin diazo + Dung dich
Br Diazo héa thanh phin ghép ndi
Br
Céng thire (DG) /C oHs
> O,N N=N—®-N\
. CoHs
Phan tmg ghép noi Br

Hop chét thude nhuém mau da cam D-9)
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Hop chit thudc nhuém rﬁéu da cam duoc dai dién bdi Cong thirc (D-9) bén
dudi (18,2 g; hidu suét: 80,0%) thu diroc theo cach trong tir nhur trong Vi du tdng hop
31, ngoai trir N,N-dietylanilin (7,45 g) duoc st dung lam hop chat ghép ndi thay cho
hop chét duoc dai dién béi Cong thire (C18). CAu trac ctia hop chét thudc nhudém mau
da cam d4 duoc x4c nhan thong qua cac phan tich LCMS (m/z 455 (M)

[Cong thitc hda hoc 171]

CoHs
O,N N=N N
CoHs

Br Cong thirc (D-9)
Vi du tong hop 51
[Téng hop hop chét thubc nhuém mau da cam (D-10)]
Hop chét thubc nhudm mau da cam (D-10) duge san xuht theo so' dd sau.

[Céng thirc hoa hoc 172]
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N
\
CsHs

N,N-Dietylanilin
Axit nitrosylsulfuric
OZNONHz > Dung dich thanh phén diazo + Dung dich thanh phin
Diazo héa ghép ndi
Cong thic (D5)
CoHs
N S
. e CoHs
Phan tmg ghép noi

Hop chét thude nhudém mau da cam (D-10)

Hop chét thudc nhudm mau da cam duge dai dién boi Cong thue (D-10) bén
dudi (9,35 g; hiéu suét: 62,5%) thu dugc theo cach trong tir nhu trong Vi dy téng hop
30, ngoai trir N,N-dietylanilin (7,45 g) dugc sir dung lam hop chét ghép ndi thay cho
hop chét duoc dai dién bdi Cong thire (C18). CAu tric cia hop chat thude nhum mau
da cam d duoc x4c nhan thong qua céc phan tich LCMS (m/z 299 (M)).

[Cong thire hoa hoc 173]

CoHs
O,N N=N

N
C2Hs Cong thirc (D-10)

Vi du tong hop 52
[Téng hop hop chét thuc nhuém mau da cam (D-11)]

Hop chat thudc nhudm mau da cam (D-11) duge san xut theo so d0 sau.
152



49386 153/265
[Cong thitc héa hoc 174]

Acrylonitril

O - Oy
CH,CH,CN

Bude 1 Xyanoetyl héa)

\nili
Cong thic (C25a)

1-Bromooctan CaHa
b N
CH,CH,CN

Budc 2 (Alkyl héa)

Cong thire (C25)

Axit nitrosylsulfuric ) o . .
O,N NH; > Dung dich thanh phan diazo + Dung dich thanh phin
Diazo héa ghép ndi

Cong thic (D5)

CeHi7
. 02N~®—N:N N
C,H4CN

Buéc 3 (Phan tmg ghép ndi)

Hop chét thuéc nhuém mau da cam (D-11)

52-A. Téng hop hop chit ghép ndi C25 va chuén bi dung dich thanh phan ghép
nbi
Budc 1

Hon hop ctia anilin (18,6 g), axit axetic (50 g), dong clorua (1,3 g), va
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acrylonitril (20 g) duoc lam néng dén 110°C va dugc khudy trong 3 gio. Hon hop nay
duoc 1am lanh dén nhiét d6 phong, va sau do toluen (100 g) va dung dich nudce natri
cacbonat 10% (150 g) d duoc thém vao dé dé chiét xuit mét 16p hitu co. Phan chiét
nay dugc rira bing dung dich mudi bdo hoa, va sau d6 dung méi duge chung cat dudi
ap suét giam. Do d6, thu dugc N-xyanoetylanilin duoc dai dién boi Cong thue (C25a)
bén dudi (28,7 g; hiéu sudt: 98,2%) dudi dang san pham tho.

[Cong thirc hda hoc 175]

aY

CH;CHCN Cang thic (C252)

Budéc 2

Hdn hop ctia N-xyanoetylanilin thu dugc & Budc néu trén (28,7 g), trietylamin
(15 g), DMF (15 g), va 1-bromooctan (14,5 g) dugc lam nong dén 120°C va duge
khudy & cting nhiét d§ phong trong 3 gio. Do d6, thu dugc N-xyanoetyl-N-octylanilin
duoc dai dién boi Cong thire (C25) bén dudi. Metanol (30 g) dugc thém vao hén hop
phan tmg ny, va hén hop thu dugce dugc lam lanh dén 5°C. Do d6, thu duoc dung dich
thanh phan ghép néi chira hop chit dugc dai dién béi Cong thire (C25).

[Cong thiic hda hoc 176]

CgH47
O

CHZCH2CN Cong thire (C25)

52-B. Téng hop hop chat thudc nhuém mau da cam (D-11) théng qua phan
tng ghép ndi
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Buéc 3

Hop chét thudc nhuém mau da cam dugc dai dién boi Cong thirc (D-11) bén
dusi (10,6 g; hiéu sudt: 52,0%) thu dugc theo cach tuong tir nhu trong Vi du tdng hop
30, ngoai trir hop chit duge dai dién boi Cong thire (C25) dugce sir dung lam dung dich
thanh phan ghép ndi thay cho hop chét dugc dai dién bdi Cong thirc (C18). Céu tric
ctia hop chét thudc nhuém mau da cam da dugc x4c nhén thdng qua cdc phéan tich
LCMS (m/z 408 (M")).

[Cong thitc hoa hoc 177]

CsH17
O,N N=N N

C2H4CN Cong thire (D-11)

Vi du tong hop 53
[Téng hop hop chit thuéc nhuém mau dé (C-17)]
Hop chét thudc nhudm mau doé (C-17) duge san xuht theo so db sau.

[Cong thic hda hoc 178]
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CoHs
NH, 1-Bromoetan N
R CoHs

HN\ v HN\
COCHg Bude 1 (Alkyl hba) COCH;

3-aminoaxetanilit Cong thirc (C26)

o At nitrosylsulfuric \

OZN‘O’N Hy > Dung dich thanh phin diazo + Dung dich thanh phan
Diazo hoa ghép ndi

cl CoHs
N N
O,N N C,Hs

Budc 2 (Phan tmg ghép ndi) COCH;

Cong thirc (D3)

v

Hop chit thudc nhujm mau dé (C-17 )

53-A. Téng hop hop chit ghép ndi C26 va chuén bi dung dich thanh phan ghép
ndi

Buéc 1

N-[3-(N,N-dietylamino) phenylJaxetamit dugc dai dién bdi Cong thire (C26)
bén dudi thu duoc theo cach tuong tLr nhu & Bude 4 ctia Vi du tdng hop 1, ngoai trir
3’-aminoaxetanilit (7,50 g) duoc s dung thay cho N-(3-amino-4-metoxyphenyl)
octanamit, va 1-bromoetan (27,3 g) duoc st dung thay cho 1-bromooctan. Metanol (30
g) duoc thém vao hén hop phén tmg nay, va hén hop thu duge duge 1am lanh dén 5°C.
Do d6, thu duoc dung dich thanh phan ghép ndi chira hop chat duoc dai dién boi Cong
thire (C26).

[Cong thitc hda hoc 179]
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CoHs
N\
C,Hs
HN
COCH, Cong thirc (C26)

53-B. Téng hop hop chét thudc nhuém mau do (C-17) thong qua phan tng
ghép nbi
Buéc 2
Hop chét thudc nhudm mau d6 dugc dai dién bdi Cong thuc (C-17) bén dudi
(11,8 g; hiéu suht: 60,5%) thu duoc theo cach tuong tir nhur trong Vi du tdng hop 17,
ngoai trir hop chét duge dai dién béi Cong thiic (C26) duogc st dung lam hop chét ghép
ndi thay cho hop chét duoc dai dién béi Cong thire (C9). Céu triic clia hop chat thudc
nhudm mau dd da duge xéc nhan thong qua céc phan tich LCMS (m/z 390 (M")).
[Cong thirc hoa hoc 180]
cl CoHs
N N,
O,N N CoHs
HN
COCHs Cong thie (C-17)

Vi du tbng hop 54

[Téng hop hop chét thuéc nhuém mau tim (F-2)]

Hop chit thu6c nhuém mau tim (F-2) dugc san xuét theo so do sau.
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[Cong thitc hoa hoc 181]
CoHs
O
CoHs
N, N-Dietylanilin
NO,
A NH Axit nitrosylsulfuric
l\\l—s 2 »  Dung dich thanh phén diazo + Dung dich
Diazo hoa thanh phan ghép ndi
Cong thirc (D2)
NO, CaHs
N\
> N Calte
Phaén tmg ghép ndi r\\l—; N

Hop chét thudc nhuém mau tim (F-2)

Hop chét thudc nhudém mau tim du:qc dai dién béi Cong thire (F-2) bén dudi
(10,6 g; hiéu suat: 59,6%) thu duoc theo cach twong tu nhur trong Vi du téng hop 29,
ngoai trir N,N—dietylanilin (7,45 g) duge st dung lam hop cht ghép ndi thay cho hop
chét duoc dai dién boi Cong thirc (C18). Cu triic cila hgp chét thudc nhudm mau tim
d3 duge xéc nhan thong qua cac phéan tich LCMS (m/z 356 (M")).

[Cong thitc hda hoc 182]
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NO, CaHs
N\
O
N-s Cong thie (F-2)
Vi du téng hop 55

[Téng hop hop chit thudc nhudém mau xanh lam (B-11)]

Hop chit thubc nhuém mau xanh lam (B-11) dugc san xut theo so db sau.

[Cong thitc hda hoc 183]
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CoHs
NH, 1-Bromoetan N,
R CoHs

HN HN

COCH, Alkyl héa COCHj
3-aminoaxetanilit Cong thirc (C26)
NO,
N Axit nitrosylsulfuric
r\\l— g 2 —>  Dung dich thanh phan diazo + Dung dich
Diazo héa thanh phin ghép nbi
Cong thic (D2)
NO, CoHs
N\
> N CoHs
Ny—N
. r . Ke \
Phan tmg ghép noi N—¢ HN\COCH3

Hop chit thudec nhuém mau xanh lam (B-11)

Hop chét thudc nhudém mau xanh lam dugc dai dién boi Cong thuc (B-11) bén
dudi (11,9 g; hidu suét: 57,6%) thu dugc theo cach tuong tu nhu & cac Budc 4 va 5 cia
Vi du tdng hop 9, ngoai trir hop chét dugc dai dién béi Cong thirc (C26) dugc s dung
lam hop chat ghép ndi thay cho hop chat dugc dai dién béi Cong thire (C9). Chu tric
cta hop chét thudc nhuém mau xanh lam d4 duge xéc nhén thong qua céc phén tich
LCMS (m/z 413 (M)).

[Cong thirc hda hoc 184]

NO, CaHs

N\
N CoHs
y—N

\ HN
N=S COCHs  (Céng thirc (B-11)
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Vi du tong hop 56
[Téng hop hop chat thudc nhuém mau xanh lam (A-9))
Hop chét thuéc nhuém mau xanh lam (A-9) dugc san xuit theo so db sau.

[Cong thirc hda hoc 185]
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162/265
OCHj3 OCH;  H2S04 dam ddc OCHg
n-Octanoyl clorua HNO3 dam dic NO,
H,N oy Y . HN
2 Amit hoa \COC7H15 Nitrat hoa COC4H45
p-Anisidin
Cong thic (Cla) Céng thic (C1b)
OCHjs OCHj3
H
Thiée, HCI dam dic NH2  Acrylonitril N
N > C,H,CN
Khi " AN
u COC-H X
715 Bude 1 (xyanoetyl hoa) COC7H1s
Céng thic (Clo) Cong thirc (C27a)
OCH;
Dietyl sulfat N,Csz
— C,H4CN
Budc 2 (Alkyl héa) HN,
COCH1s
Cong thirc (C27)
NO,
OZN‘Q'NH'Z Axit nitrosylsulfuric
B —>  Dung dich thanh phan diazo + Dung dich
Cong thie (D1) Diazo hoa thanh phan ghép ndi
NO, OCH;
CoHs
O,N N=N N
— C,H,CN
. . A Br HN
Budc 3 (Phan tmg ghép noi) COCH;s

Hop chét thude nhudm mau xanh lam (A-9)
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56-A. Téng hop hop chét ghép néi C27 va chuén bi dung dich thanh phan ghép
ndi

Budéc 1

Hbn hop ctia N-(3-amino-4-metoxyphenyl) octanamit thu duoc & Bude 3 cia
Vi du téng hop 1 (13,2 g), axit axetic (15 g), dong clorua (0,32 g), va acrylonitril (5,0 g)
duoc 1am néng dén 110°C va dugce khudy trong 3 gio. Hon hop ndy dugc 1am lanh dén
nhiét d6 phong, va sau dé toluen (50 g) va dung dich nudc natri cacbonat 10% (75 g) da
duoc thém vao do dé chiét xuit mét 16p hitu co. Phin chiét nay duge rira bing dung
dich mudi bdo hoa, va sau d6 dung méi dugce chung cht dudi ap SuAt giam. Do do, thu
duoc N-(3-xyanoetylamino-4-metoxyphenyl) octanamit dugc dai dién boi Cong thirc

(C272) bén dusi (9,05 g; hiéu sult: 57,0%) dudi dang san pham tho.

[Cong thirc hda hoc 186]
OMe
H
N\
C,H4CN
HN
COC7H1s Cong thirc (C27a)
Budc 2

Hoén hop ciia N-(3-xyanoetylamino-4-metoxyphenyl) octanamit thu dugc &
Buéc néu trén (15,9 g), DMF (15 g), va dietyl sulfat (11,6 g) duoc lam nong dén 90°C
va sau d6 duoc khudy & cing nhiét d6 trong 2 gio. Do d6, thu dugc
N-(3-N-etyl-N-xyanoetylamino-4-metoxyphenyl) octanamit dugc dai dién boi Cong
thire (C27) bén dudi. Metanol (30 g) duge thém vao hdn hop phan g nay, va hdn hop

thu dugc duoc 1am lanh dén 5°C. Do d6, thu duge dung dich thanh phan ghép néi chia
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hop chét duoc dai dién bdi Cong thire (C27).

[Cbng thitc hda hoc 187]

OMe
CoHs
N\
C,H,CN
HN

COCHss Cong thirc (C27)

56-B. Téng hop hop chét thudc nhuém mau xanh lam (A-9) théng qua phan
{mg ghép nbi

Budce 3

Hop chét thubc nhudém mau xanh lam duoc dai dién boi Cong thic (A-9) bén
duéi (9,70 g; hiéu suét: 31,4%) thu dugc theo cich tuong tir nhu & cac Bude 5 va 6 cua
Vi du tdng hop 1, ngoai trix hop chét duge dai dién béi Cong thire (C27) dugc sir dung
lam dung dich thanh phan ghép néi thay cho hop chét duoc dai dién boi Cong thuc
(C1). CAu triic ctia hop chét thudc nhuém mau xanh lam da dugc xac nhin thong qua
c4c phan tich LCMS (m/z 618 (M")).

[Cong thirc hda hoc 188]

COCH1s Céng thiic (A-9)

Vi du tng hop 57
[Téng hop hop chét thubc nhuém mau xanh lam (A-10)]

Hop chat thu6c nhuém mau xanh lam (A-10) dwgc san xuét theo so db sau.
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[Cong thirc hda hoc 189]
OCHj OCH;  H2504 dém déc OCHj,4
n-Octanoyl clorua HNO3dam ddc NO,
HoN N AN
Amit héa COC,Hys Nitrat hoa COC,H 5
p-Anisidin
Céong thuc (Cla) Formula (C1b)
OCH3 OCH3
,H
Thiée, HC1 dm dic NH2  Acrylonitril N
B> > C,H4CN
HN HN
I{hﬁ C()(:7H15 Xyanoetyl héa COC7H15
Cong thirc (Clc) Cong thic (C27a)
OCHj
1-Bromooctan N/CBH”
g C,H,CN
Budc 1 (Alkyl héa) HN,
COCHys
Cong thirc (C28)

NO,

ON-( NH Dung dich thanh phan diazo + Dung dich
2 2 Axit nitrosylsulfuric

o thanh phén ghép nbi

Br
Diazo héa
Cong thic (D1)
N02 OCH3
CsHi7
O,N N=N N,
> C2H4CN
, P r As Br HN\
Bude 2 (Phan tmg ghép n6i) COC/Hy4s5

Hop chét thubc nhuém mau xanh lam (A-10)

57-A. Téng hop hop chit ghép ndi C28 va chudn bi dung dich thanh phan ghép
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ndi

Buée 1

Hén hop ciia N-(3-xyanoetylamino-4-metoxyphenyl) octanamit thu duogc &
Buée 1 ctia Vi du tdng hop 56 (159 g), DMF (20 g), trietylamin (12,6 g), va
1-bromooctan (29,0 g) dugc lam néng dén 120°C va sau d6 dugc khudy trong 8 gio.
Do db, thu durgc N-(3-N-octyl-N-xyanoetylamino-4-metoxyphenyl) octanamit duoc dai
dién béi Cong thire (C28) bén dudi. Metanol (30 g) dugc thém vao hén hop phan tmg
nay, va hén hop thu duge dugce 1am lanh dén 5°C. Do d6, thu dugc dung dich thanh
phin ghép néi chira Cong thirc (C28).

[Cong thirc hda hoc 190]

OMe
CgHy7
N\
C,H,CN
HN

COC7Hss Céng thire (C28)

57-B. Téng hop hop chat thuéc nhudm mau xanh lam (A-10) théng qua phan
{ing ghép ndi

Buéc 2

Hop cht thubc nhudm mau xanh lam duoc dai dién béi Cong thic (A-10) bén
dudi (5,52 g; hiéu SUAL: 15,7%) thu dugce theo cach twong tir nhu & cac Bude 5 va 6 cia
Vidu téng hop 1, ngoai trir hgp chét duoc dai dién boi Cong thic (C28) duge sir dung
lam dung dich thanh phan ghép ndi thay cho hop chét duoc dai dién boi Cong thic

(C1). Céu tritc ctia hop chét thubc nhuém mau xanh lam d& dugc xac nhén théng qua
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cac phan tich LCMS (mv/z 702 (M)

[Cong thirc hoa hoc 191]
NO» OMe

: CgH47
O,N N=N N
C,H,CN

Br HN

\

COC7H1s Cong thirc (A-10)

Vi du tbng hop 58

[Téng hop hop cht thudc nhuém mau xanh lam (A-11)]

Hop chét thudc nhudm mau xanh lam (A-11) dugc san xut theo so dd sau.

[Cong thiic hoa hoc 192]
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OCH; OCH;  H2504 dam dac OCHj4
n-Octanoyl clorua HNO3 dam déc NO,
HoN . W _ . HN,
Amit héa 'COCHis Nitrat hoa COC/Hys
p-Anisidin
Cong thic (Cla) Cong thic (C1b)
OCHj
OCH;
Thiée, HCl dim dic NHz  9-Bromoetyl metyl ete C2H4OCHg
B> . N
HN " C,H,OCH,4
Khir COC7Hs Buse 1 (Alkylete héa) HN|
COC,Hys
Cong thic (Clc)
Cong thirc (C29)
NO,
O,N NH, o _
Axit nitrosylsulfuric ) L )
: Br —>  Dung dich thanh phan diazo + Dung dich thanh
Diazo hba phin ghép ndi
Cong thic (D1)
NO, OCHs
CoH4OCH;
O,N N=N N,
P C,H40OCH;
Buéc 2 (Phén tmg ghép nb) Br AN
& ghep COCHys

Hop chat thuéc nhuém mau xanh lam (A-11)

58-A. Téng hop hop chit ghép néi C29 va chudn bi dung dich thanh phan ghép
nbi
Budc 1
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Hén hop ctia N-(3-amino-4-metoxyphenyl) octanamit thu dugc & Buéc 3 cta
Vi du téng hop 1 (13,2 g), DMF (15 g), trietylamin (15 g), va 2-bromoetyl metyl ete
(27,8 g) dugc lam néng dén 110°C va sau d6 dugc khudy trong 8 gi&. Do dd, thu dugc
N-[3-N,N-(2-dimetoxyetyl)amino-4-metoxyphenyl] octanamit dugc dai dién boi Cong
thirc (C29) bén dudi. Metanol (30 g) duoc thém vao hén hop phén tmg nay, va hén hop
thu duoc duoc 1am lanh dén 5°C. Do d6, thu dugc dung dich thanh phan ghép ndi chira
Cong thire (C29).

[Cong thirc hoa hoc 193]

OMe

C,H40CH3
N\
C,H4OCH;
HN\
COC7Hs Cbng thire (C29)

Budc 2

Hop chét thubc nhuém méu xanh lam dugc dai dién boi Cong thie (A-11) bén
dudi (6,58 g; hidu suét: 20,2%) thu dugc theo cach tuong tu nhu & cac Budc 5 va 6 cua
Vi du téng hop 1, ngoai trir hop chét dugc dai dién bdi Cong thire (C29) duge st dung
lam dung dich thanh phin ghép ndi thay cho hop chat dugc dai dién bdi Cong thirc
(C1). Chu tric cia hop chét thubc nhuém mau xanh lam di duge xéc nhén thong qua
céc phén tich LCMS (m/z 653 (M")).

[Cong thirc hda hoc 194]
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C,H4OCH;
O,N N=N N
C,H,OCH;
COC/Hss Cong thite (A-11)
Vi du tng hop 59

[Téng hop hop chat thudc nhuém mau xanh lam (A-12)]

Hop chét thuéc nhuém mau xanh lam (A-12) duoc san xuit theo so' do sau.

[Cong thitc héa hoc 195]
OCHj, OCH 3(,: y

4t

NH, N,
1-Bromobutan C4Hg

HN\ > HN\
COCH;3 Buéc 1 (Alkyl hba) COCHs
N-(3-amino-4-metoxyphenyl) axetamit Céng thirc (C30)

Axit nitrosylsulfuric
» Dung dich thanh phin diazo + Dung dich

Diazo hoa thanh phan ghép ndi
Cong thue (D1)

NO, OCHs
/C4Hg

O,N N=N N
> C4Hg

Budc 2 (Phan tig ghép ndi) Br  HN
COCH;4

Hop chit thudc nhudém méu xanh lam (A-12)
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59-A. Téng hop hop chit ghép ni C30 va chuin bi dung dich thanh phan ghép
ndi

Budée 1

N-[3-(N,N-dihexylamino)-4-metoxyphenyl] axetamit dugc dai dién boi Cong
thire (C30) bén dudi thu duge theo cach trong tr nhur & Bude 4 cua Vi du tong hop 1,
ngoai trr N-(3-amino-4-metoxyphenyl) axetamit (san phim c6 san trén thi trudng da
duge mua) (9,0 g) duoc sir dung thay cho N-(3-amino-4-metoxyphenyl) octanamit, va
1-bromobutan (27,4 g) dugc st dung thay cho 1-bromooctan. Metanol (30 g) dugc
thém vao hén hop phan tmg nay, va hén hop thu duge duge lam lanh dén 5°C. Do d6,
thu duoc dung dich thanh phan ghép néi chira Céng thirc (C30).

[Cong thitc hda hoc 196]

OCH,
Cy4Hg
N\
C4Hg
HN

COCH;8 Cdng thic (C30)

59-B. Tdng hop hop chét thubc nhuém mau xanh lam (A-12) théng qua phan
tmg ghép ndi

Budc 2

Hop cht thudc nhudm méu xanh lam dugc dai dién boi Cong thic (A-12) bén
dudi (14,1 g; hieu suét: 49,9%) thu dugc theo cach trong tur nhu & cac Budce 5 va 6 cua
Vi du tdng hop 1, ngoai trir hop chit dugc dai dién béi Cong thire (C30) duoc sir dung
lam dung dich thanh phan ghép ndi thay cho hop chat dugc dai dién bsi Cong thic
(C1). C4u triic ctia hop chit thudc nhuém mau xanh lam d& duge xac nhan thong qua
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c4c phén tich LCMS (m/z 565 (M),

- [Céng thirc hoa hoc 197]

CaHg
o,N N=N N
C4Ho

COCHy  Cang thite (A-12)

Vi du téng hop 60
[Téng hop hop chét thudc nhudém mau xanh lam (A-13)]

Hop chit thube nhudm mau xanh lam (A-13) dugc san xuét theo so d6 sau.

[Cong thirc hoa hoc 198]
OCHj OCHj
‘ CeH1a
NH, _ N
1-Bromohexan CeH1a
HN > AR,
COCHs Bude 1 (Alkyl héa) COCH,

N-(3-amino-4-metoxyphenyl) axetamit Cong thirc (C31)

NO,
ON NH Axit nitrosylsulfuric
2 2 » Dung dich thanh phin diazo + Dung dich thanh phan

Br Diazo héa ghép ndi
Cong thic (D1)

NO, OCHs
CeH1s

O,N N=N N
. CeHi3

Budc 2 (Phan tmg ghép noi) Br HN,
COCHs

Hop chét thubc nhuém mau xanh lam (A-13)
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60-A. Téng hop hop chét ghép ndi C31 va chuén bi dung dich thanh phan ghép
ndi

Bude 1

N-[3-(N,N-dihexylamino)-4-metoxyphenyl] axetamit dugc dai dién boi Cong
thire (C31) bén duéi thu duge theo cach tuong tur nhu & Budce 4 cia Vi du tong hop 1,
ngoai trir N-(3-amino-4-metoxyphenyl) axetamit (san pham c6 san trén thi truong da
duoe mua) (9,0 g) dugc sir dung thay cho N-(3-amino-4-metoxyphenyl) octanamit, va
1-bromohexan (33,0 g) duoc sir dung thay cho 1-bromooctan. Metanol (30 g) dugc
thém vao hdn hop phan tmg nay, va hdn hop thu duge dugc l1am lanh dén 5°C. Do d6,

thu duoc dung dich thanh phin ghép ndi chita hop chat duoc dai dién boi Cong thic

(C31).
[Cong thirc hda hoc 199]
OCHj
CeHu3
N\
CeH13
HN

COCHy  Cong thite (C31)

60-B. Tong hop hop chét thuéc nhuém mau xanh lam (A-13) théng qua phan
g ghép nbi

Budc 2

Hop chét thudc nhuém méu xanh lam dugc dai dién boi Cong thic (A-13) bén

duai (10,7 g; hieu suit: 34,5%) thu dugc theo cach twong tur nhu & cac Bude 5 va 6 cua
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Vidu téng hop 1, ngoai trir hop chét dugc dai dién bdi Cong thire (C31) duoc st dung
lam dung dich thanh phan ghép néi thay cho hop chat duoc dai dién béi Cong thite
(C1). Chu triic cta hop chét thudc nhudém mau xanh lam d4 duge x4c nhén thong qua
cAc phén tich LCMS (m/z 621 (M")).

[Cong thic hoa hoc 200]

NO, OCH,

CeHi3
ON N=N N
CeH13
Br HN\
COCHs Cong thurc (A-13)

Vi du tong hop 61
[Téng hop hop chét thuéc nhudm mau xanh lam (A-14)]
Hop chit thudc nhuém mau xanh lam (A-14) dugc san xuit theo so db sau.

[Cong thirc hda hoc 201]
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OCHg HySO4 dam dic
Valeryl clorua HNO; dam diic Thiéc, HCl dam dzc
H,N i
Buée 1
p-Anisidin
OCHj
CoHs
1-Bromoetan N
= CoHs
H N\
COC,Hq
Cong thic (C32)

NO,
Axit nitrosylsulfuric
O,N NH, , Lo .
» Dung dich thanh phan diazo + Dung dich

Br Diazo hda thanh phan ghép nbi
Cong thic (D1)
N02 OCH3
CoHs
N 02N N=N N\
> CaHs
Budc 2 (Phan tmg ghép nb) B HN‘CQC H
4Hg

Hop chét thubc nhudém mau xanh lam (A-14)

61-A. Téng hop hop chét ghép nbi C32 va chudn bi dung dich thanh phan ghép
nbi
Budce 1

N-[3-(N,N-dietylamino)-4-metoxyphenyl] pentanamit duoc dai dién béi Cong
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thire (C32) bén duéi thu duge theo cach tuong tw nhur & cac Buéc tir 1 dén 4 ctia Vi du
tdng hop 1, ngoai trir valeryl clorua (25,3 g) dugc sir dung thay cho n-octanoyl clorua &
Buéc 1 cia Vi du tong hop 1, va 1-bromoetan (27,3 g) dugc s dung thay cho
1-bromooctan Budc 4 cta Vi du tdng hop 1. Metanol (30 g) duoc thém vao hén hop
phan g nay, va hén hop thu duge dugc lam lanh dén 5°C. Do d6, thu duoc dung dich
thanh phan ghép ndi chira hop chét dugc dai dién bdi Cong thire (C32).

[Cong thitc hoa hoc 202]

OCHs
CoHs
N\
CoHs
HN

COCHs  Céng thite (C32)

61-B. Téng hop hop chit thubc nhudm mau xanh lam (A-14) thong qua phan
{ng ghép ndi

Budc 2

Hop chét thubc nhuém mau xanh lam duoc dai dién boi Cong thic (A-14) bén
dudi (24,1 g; hidu sudt: 87,5%) thu dugc theo cach tuong tw nhu & cac Bude 5 va 6 cla
Vi du tdng hop 1, ngoai trir hop chit dugc dai dién boi Cong thire (C32) duge sir dung
Jam dung dich thanh phin ghép néi thay cho hop chét dugc dai dién bdi Cong thic
(Ch). CAu trtc cua hop chét thubc nhuém mau xanh lam d3 dugc xac nhan thong qua
céc phéan tich LCMS (m/z 551 (MY)).

[Cong thirc hda hoc 203]
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NO, OCHj
CoHs
02N N=N N\
CoHs
Br HN

COCHs  Cong thitc (A-14)

Vi du tong hop 62
[Téng hop hop chét thuéc nhuém mau xanh lam (A-15)]
Hop chit thudc nhuém mau xanh lam (A-15) dugce san xuit theo so dd sau.

[Cong thitc hda hoc 204]
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OCH, H2S0O4 dam dac
Lauroyl clorua HNO;dam dac Thiéc, HC1 dam dic
H,oN
2 Budc 1
p-Anisidin
OCH;
CoHs
1-Bromoetan N,
H N\

COC+1Hzs

Cong thirc (C33)

Axit nitrosylsulfuric
» Dung dich thanh phin diazo + Dung dich

Diazo hoa thanh phan ghép néi
Cong thic (D1)
OCH;
C2 Hs
> . Csz
Bude 2 (Phan tmg ghép n6i)
COCﬂH%

Hop chit thudc nhudm mau xanh lam (A-15)

62-A. Téng hop hop chat ghép ndi C33 va chuén bi dung dich thanh phan ghép
ndi
Budc 1

N-[3-(N,N-dietylamino)-4-metoxyphenyl] dodecanamit dugc dai dién boi
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Cong thirc (C33) bén dudi thu duge theo cach trong tw nhu & cac Bude tir 1 dén 4 ctia
Vi du téng hop 1, ngoai trir lauroyl clorua (45,9 g) duoc su dung thay cho n-octanoyl
clorua & Buéc 1 ctia Vi du tdng hop 1, va 1-bromoetan (27,3 g) d‘uo’c st dung thay cho
1-bromooctan & Budc 4 cia Vi du tdng hop 1. Metanol (30 g) dugc thém vao hén hop
phan tng nay, va hén hop thu dugc duge lam lanh dén 5°C. Do dé, thu duoc dung dich
thanh phin ghép ndi chira hop chit dugc dai dién bsi Cong thire (C33).

[Cong thitc hoa hoc 205]

COC14Ha3 Cong thire (C33)

62-B. Tong hop hop chét thuéc nhuém mau xanh lam (A-15) théng qua phan
tmg ghép ndi

Budc 2

Hop chét thudc nhuém méu xanh lam duoc dai dién boi Cong thirc (A-15) bén
dudi (26,8 g; hiéu SUut: 82,6%) thu dugc theo cach twong tu nhur & cac Budce 5 va 6 cia
Vi du tong hop 1, ngoai trir Cong thirc (C33) dugc sir dung lam dung dich thanh phan
ghép néi thay cho Céng thirc (C1). CAu triic ciia hop chét thudc nhudm mau xanh lam
da duge xac nhan thong qua cac phén tich LCMS (nv/z 649 (M)).

[Cong thirc hda hoc 206]
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COCy4Hzs Céng thire (A-15)

Vi du tong hop 63
[Téng hop hop chét thude nhuém mau doé (C-18)]

Hop chét thude nhudém mau d6 (C-18) dugc san xuit theo so d sau.

[Cong thitc héa hoc 207]
CeH1s
NH, 1-Bromohexan Q‘N\
R CeH1s
HN\ v HN\
COCHj Budc 1 (Alkyl héa) COCHs
3- ami_noaxetani]it Céng thic (034)
Cl .. )
Axit nitrosylsulfuric . L )
ON NH > Dung dich thanh phan diazo + Dung dich
2 2
Diazo héa thanh phan ghép ndi
Cong thic (D3)
Cl CeH1s
I /’N N\
> O,N N CeH13
. . L As HN
Bude 2 (Phan tmg ghép noi) COCH,

Hop chét thuéc nhuém mau d6 (C-18)
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63-A. Téng hop hop chét ghép ndi C34 va chudn bi dung dich thanh phén ghép
ndi
Budce 1
N-[3-(N,N-dihexylamino)phenyl]axetamit droc dai dién boi Cong thire (C34)
bén dudi thu duoc theo cach trong tu nhu & Bude 3 cia Vi du téng hop 9, ngoai trir
1-bromohexan (33,0 g) dugc sit dung thay cho 1-bromooctan va 3’-aminoaxetanilit
(7,50 g) duoc sir dung thay cho N-(3-aminophenyl) octanamit & Budc 3 cia Vi du tong
hop 9. Metanol (30 g) dugc thém vao hén hop phan mg nay, va hén hop thu duge
duoc 1am lanh dén 5°C. Do d6, thu dugc dung dich thanh phan ghép ndi chira hop chét
dugc dai dién bai Cong thie (C34).
[Cong thirc hoa hoc 208]
CeHi3
N\
; CeHu3
HN
COCH, Cong thuc (C34)

63-B. Téng hop hop chét thudc nhugm mau d6 (C-18) thong qua phin ng
ghép nbi

Budc 2

Hop chét thubc nhuém mau d6 dugc dai dién boi Cong thic (C-18) bén dudi
(20,1 g; hiéu suét: 80,1%) thu dugc theo cach tuong ti nhu trong Vi du téng hop 17,
ngoai trir hop chit duoc dai dién boi Cong thirc (C34) duoc st dung lam dung dich

thanh phin ghép néi thay cho hop chét durgc dai dién béi Cong thirc (C9). Cau tric cua
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hop chét thudc nhudm mau do da duge xac nhén thong qua cac phéan tich LCMS (m/z

502 (M)).

[Cong thirc hda hoc 209]

Cl CeHia
’/N N\
O,N N CeHis

COCHy Céng thiic (C-18)

Vi du tong hop 64
[Téng hop hop chit thudc nhuém mau da cam (D-12)]
Hop chét thudc nhuém mau da cam (D-12) duoc san xuht theo so dd sau.

[Cong thitc hda hoc 210]
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1-Bromohexan

A\ 4

' CeH1s
O
CeH1s

Cong thic (C35)

Budc 1 (Alkyl hba)

Axit nitrosylsulfuric
» Dung dich thanh phin diazo + Dung dich

Diazo hoa thanh phan ghép ndi

O
CeHis

Hop chét thude nhuém méu da cam (D-12)

Cong thic (D4)

Budc 2 (Phéan timg ghép ndi)

64-A. Téng hop hop chit ghép ndi C35 va chuén bi dung dich thanh phan ghép
ndi

Budce 1

N,N-dihexylanilin dugc dai dién béi Cong thiic (C35) bén dudi thu duge theo
cach tuong tu nhu & Bude 4 cia Vi du tong hop 1, ngoai trir anilin (4,66 g) duoc sir
dung thay cho N-(3-amino-4-metoxyphenyl) octanamit, va 1-bromohexan (33,0 g)
duoc sit dung thay cho 1-bromooctan. Metanol (30 g) duoc thém vao hén hop phan

{mg ndy, va hdn hop thu dugc duge 1am lanh dén 5°C. Do d6, thu duge dung dich thanh
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phén ghép ndi chita hop chét dugc dai dién béi Cong thie (C35).

[Céng thirc hoa hoc 211]

CeHi3
Wa

CeHi1s Cong thire (C35)

64-B. Tong hop hop chét thudc nhuém mau da cam (D-12) thdng qua phan
tmg ghép ndi

Buéc 2

Hop chét thudc nhuém mau da cam dugc dai dién béi Cong thic (D-12) bén
duéi (13,5 g; hidu suit: 56,4%) thu duogc theo cach tirong tir nhur trong Vi dyu téng hop
24, ngoai trir hop chit dugc dai dién béi Cong thirc (C35) dugc st dung lam dung dich
thanh phin ghép néi thay cho hop chét dugc dai dién béi Cong thirc (C18). Céu tric
ctia hop chét thubc nhudém mau da cam d& dugc xéc nhin thong qua cac phén tich
LCMS (m/z 479 (M)).

[Cong thirc hoa hoc 212]

CeHia
O,N N=N N
CeH13z

cl Cong thure (D-12)

Vi du tong hop 65
[Téng hop hop chit thudc nhuém mau da cam (D-13)]
Hop chét thudc nhudm mau da cam (D-13) dugc san xuht theo so d0 sau.

[Cong thirc hda hoc 213]
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1-Bromohexan

CeH1s
NH; : > N,
' CeHu3

Alkyl hoa
Anili
Cong thirc (C35)
Axit nitrosylsulfuric
OzNONHz —  Dung dich thanh phan diazo + Dung dich
Diazo hoa thanh phin ghép ni
Cong thirc (D5)
CeH1s
OO
. CeHus
Phan tmg ghép noi

Hop chét thude nhuém mau da cam (D-13)

Hop chét thubc nhuém mau da cam dugc dai dién boi Cong thie (D-13) bén
dudi (16,4 g; hiéu sut: 79,8%) thu dugc theo cach tuong tir nhu trong Vi du tong hop
30, ngoai trir hop chit duoc dai dién bai Cong thire (C35) duoc st dung lam dung dich
thanh phin ghép ndi thay cho hop chét dugc dai dién béi Cong thirc (C18). Céu tric
cta hop chit thuéc nhudém mau da cam di dugc xéc nhén thong qua cac phan tich
LCMS (m/z 411 (MY)).

[Cong thirc hoa hoc 214]

CeHis

N
CeH1a Cong thirc (D-13)
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Vi du tbng hop 66
[Téng hop hop chit thudc nhuém mau xanh lam (A-16)]
Hop chét thuc nhudém mau xanh lam (A-16) dugc sin xuét theo so do sau.
[Cong thirc hoa hoc 215]
OC4Hg H2SO4 dam dic
Propionyl clorua HNOs dam dac Thiéc, HCI dam dic
H,N
Budéc 1
4-Butoxyanilin
OC4Hg
CgHa7
1-Bromooctan N,
= CgH47
HN
COC,Hs
Cong thirc (C36)

NO,

O.N NH Axit nitrosylsulfuric
2 2 » Dung dich thanh phan diazo + Dung dich

Br Diazo héa thanh phan ghép ndi
Cong thic (D1)

NO, 0C,Ho

CsH17
O,N N=N N
. CgHq7
Bu6c 2 (Phan vmg ghépnod) Br HN\COC ’
2Hs

Hop chét thude nhuém mau xanh lam (A-16)
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66-A. Téng hop hop chat ghép néi C36 va chudn bi dung dich thanh phén ghép
ndi

Buée 1

N-[3-(N,N-dioctylamino)-4-butoxyphenyl] propanamit dugc dai dién bsi Cong
thire (C36) bén dudi thu duge theo cach tuong tr nhu & cac Budce ttr 1 dén 4 cia Viduy
tdng hop 1, ngoai trlr 4-butoxyanilin (33,0 g) dugc sir dung thay cho p-anisidin va
propionyl clorua (19,4 g) duoc sit dung thay cho n-octanoyl clorua ¢ Budc 1 ctia Vi du
tong hop 1. Metanol (30 g) dugc thém vao hén hop phén tmg nay, va hén hop thu dugc
duoc 13m lanh dén 5°C. Do d6, thu dugce dung dich thanh phan ghép ndi chira hop chét
dugc dai dién boi Cong thire (C36).

[Cong thitc héa hoc 216]

COCHs  Cong thite (C36)

66-B. Téng hop hop chat thudc nhuém mau xanh lam (A-16) théng qua phan
{ng ghép nbi

Buée 2

Hop chét thudc nhudém mau xanh lam duoc dai dién boi Cong thirc (A-16) bén
dudi (6,45 g; hiéu suat: 17,6%) thu dugc theo cach turong tu nhu & cic Bude 5 va 6 cua
Vi du tdng hop 1, ngoai trir hop chét duoc dai dién bdi Cong thie (C36) thu duoc &

Budce 1 duge str dung lam dung dich thanh phan ghép néi thay cho hop chét dugc dai
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dién bdi Cong thue (C1). Chu triic ctia hop chat thudc nhudm mau xanh lam da duge
x4c nhan théng qua cac phan tich LCMS (m/z 733 (M)).

[Céng thirc hoa hoc 217]

NO, OC,Hg

CgHq7
O,N N=N N
CgHq7
Br HN\
COCaHs Cong thiic (A-16)

Vi du tng hop 67
[Téng hop hop chit thube nhudm mau dé (C-19)]
Hop chat thubc nhuém mau do (C-19) duge san xuét theo so dd sau.

[Cong thitc hoa hoc 218]
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QNOZ Propionyl clorua R Thiée, HC] dam décAr

HN Budc 1
3-Nitroanilin
CeHi3
1-Bromohexan QN
" CeH13
H N\
COC,Hs
Cong thic (C37)

cl Axit nitrosylsulfuric

02N‘©*NH2 » Dung dich thanh phan diazo + Dung dich

Diazo hoa thanh phin ghép nbi
Cong thic (D3)
cl CeHig
,,N N\
> O,N N CeHi3
i HN\
Budc 2 (Phan tmg ghép n6i) COC,H;5

Hop chét thuéc nhuém mau dé (C-19)

67-A. Téng hop hop chit ghép ndi C37 va chudn bi dung dich thanh phan ghép
ndi

Budc 1

N-[3-(N,N-dihexylamino)phenyl] propanamit dugc dai dién bdi Cong thirc
(C37) bén dusi thu duge theo cach tuong tir nhu & cac Bude tir 1 dén 3 cia Vi du tong
hop 9, ngoai trir propionyl clorua (19,4 g) dugc st dung thay cho n-octanoyl clorua &

Bude 1 cia Vi du tdng hop 9, va 1-bromohexan (33,0 g) duoc st dung thay cho
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1-bromooctan & Buéc 3 ctia Vi du tong hop 9. Metanol (30 g) duoc thém vao hén hop
phan ing nay, va hén hop thu duge dugc lam lanh dén 5°C. Do d6, thu dugc dung dich
thanh phan ghép ndi chira hop chét dugc dai dién boi Cong thire (C37).
[Cong thirc hda hoc 219]
CeH1z
N\
; CeH13
HN
COC2Hs Cong thirc (C37)

67-B. Téng hop hop chit thudc nhuém mau dé (C-19) thong qua phan Ung
ghép nbi

Budc 2

Hop chét thubc nhuém mau dé duoc dai dién boi Cong thic (C-19) bén dusi
(17,6 g; hicu suét: 68,2%) thu dugc theo cach twong tu nhu & cac Bude 1 va 2 cua Vi
du tdng hop 17, ngoai trir hop chét dugc dai dién boi Cong thic (C37) thu duge & Bude
1 duoc sir dung 1am dung dich thanh phin ghép néi thay cho hop chét duoc dai dién béi
Céng thirc (C9). CAu triic ciia hop chét thudc nhudm mau d6 da duge xac nhén thong
qua c4c phén tich LCMS (m/z 516 (M")).

[Cong thire hoa hoc 220]

cl CeHi3
N N

COCHs  (png thire (C-19)

Vi du téng hop 68
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[Téng hop hop chét thubc nhuém mau dé (C-20)]
Hop chit thudc nhudém mau doé (C-20) dugc san xut theo so d0 sau.

[Cong thitc hda hoc 221]

v

CgH17
QNHz 1-Bromooctan QN, 8
CgH17

H N\ HN
COCHg Alkyl héa COCH,
3-aminoaxetanilit Cong thirc (C12)
Axit nitrosylsulfuric
OzN@NHz » Dung dich thanh phin diazo + Dung dich
Diazo héa thanh phan ghép ndi
Cong thirc (D5)
CsH17
> CgH17
" HN,
Phan tmg ghép ndi COCH,

Hop chét thude nhudém mau do (C-20)

Hop chét thudc nhudém mau doé duge dai dién bdi Cong thire (C-20) bén dudi
(23,0 g; hiéu suét: 87,7%) thu dugc theo cach twong tu nhu & cac Bude 1 va 2 Vi du
tdng hop 30, ngoai trir hop chét duge dai dién bai Cong thirc (C12) dugc sir dung lam
dung dich thanh phéan ghép néi thay cho hop chét dugc dai dién béi Cong thic (C18).

Chu tric ctia hop chét thube nhuém mau d6 da duge xac nhén théng qua cac phén tich
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LCMS (m/z 524 (M*).

[Cong thirc hoa hoc 222]

CgH17
o
CgH47

CoCH; Cong thite (C-20)

Vi du tng hop 69
[Téng hop hop chét thudc nhudm mau xanh lam (A-17)]
Hop chét thubc nhuém mau xanh lam (A-17) dugc sin xut theo so db sau.

[Cong thitc hda hoc 223 ]
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Valeryl clorua HNO3 dam dac Thiéc, HCl dam dac
H,N
Buée 1
p-Anisidin
OCHs
CeHi1a
1-Bromohexan N
-+ CeH1s
H N\
COC4Hqg
Cong thic (C38)

NO,
Axit nitrosylsulfuric
O,N NH, . L .
> Dung dich thanh phan diazo + Dung dich

Br Diazo hoa thanh phan ghép ndi
Cong thirc (D1)

NO, OCH;
CeHus

O,N N=N N,
> CeH1s

Budc 2 (Phan tmg ghép ndi) o HN\COC H
4719

Hop chit thudc nhuém mau xanh lam (A-17)

69-A. Téng hop hop chat ghép néi C38 va chuén bi dung dich thanh phan ghép
ndi
Buéce 1

N-[3-(N,N-dihexylamino)-4-metoxyphenyl] pentanamit dugc dai dién bdi
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Cong thirc (C38) bén dudi thu dugc theo cach twong tw nhu & cac Budc tir 1 dén 4 ctia
Vi ‘du tdng hop 1, ngoai trir valeryl clorua (25,3 g) duoc st dung thay cho n-octanoyl
clorua & Buéc 1 ctia Vi du tng hop 1, va 1-bromohexan (33,0 g) duoc st dung thay
cho 1-bromooctan & Buéc 4 ctia Vi du téng hop 1. Metanol (30 g) dugc thém vao hén
hop phan tng nay, va hén hop thu duoc dugce lam lanh dén 5°C. Do d6, thu duoc dung
dich thanh phin ghép ndi chira hop chat dugc dai dién boi Cong thire (C38).

[Cong thirc hda hoc 224]

OCHs
CeHi3
N\
CeHi3
HN

COCHs  Cong thirc (C38)

69-B. Tong hop hop chét thuéc nhuém mau xanh lam (A-17) thong qua phan
tmg ghép néi

Buéc 2

Hop cht thudc nhum méu xanh lam duoc dai dién boi Cong thiic (A-17) bén
dudi (15,3 g; hieu suét: 48,4%) thu duoc theo cach tuong tu nhur & céc Bude 5 va 6 cia
Vi du téng hop 1, ngoai trlr hop chit duoc dai dién bdi Cong thite (C38) thu dugc &
Buéc 1 duoc sir dung lam dung dich thanh phén ghép nbi thay cho hop chét duoc dai
dién boi Cong thite (C1). CAu tric clia hop chét thue nhudm méu xanh lam da duge
x4c nhén théng qua cac phan tich LCMS (m/z 663 (M")).

[Cong thirc hda hoc 225]
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NO, OCH;
CeH13z
0,N N=N N
CgH13z
Br HN\
COC4He

Céng thitc (A-17)

Céc Bang 3 dén 9 thé hién cong thirc cAu tric clia cac hop chét thubc nhuém

dugc mé ta trong vi du tdng hop va cac hop cht thudc nhudém thong thudng.

Béang 3
X ORa4
OZNQNZN N
Ra2
Ya NHCORx3  Cong thiic (A)

Vidutdng | Hopchat | Xa | Ya Rai Ra Ras Ras
hop
1 A-1 NO, | Br CsHuyz CsHiy CHis CH;
2 A-2 |NO;| Br CsHy7 CsHir CiHo CH;
3 A-3 NO, | Br CsHi7 CsHyy C,Hs CH;
4 A4 |NO,|Br| CsHy CsHyy | -CH(C,Hs)C4Hy | CH;
5 A-5 NO; | Br CsHir CsHi7 CH; CH;
6 A-6 NO; | Br CioHos CioHas CH; CH;
7 A-7 NO, | Br CyH;s C,H;s C7His CH;
8 A-8 |NO,| Br CsHy7 CsHiz C7His CHs
56 A9 |NO| Br CyHs CH.CN C/His CH;
57 A-10 | NO,| Br CsHy7 C,H.CN C-His CH;
58 A-11 |NO, | Br| CHOCH; | C;H/OCH;s C/His CH;
59 A-12  |NO,| Br C4Hy C4Ho CH;s CH;
60 A-13 NO; | Br CeHiz CeHis CH; CH;
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61 A-14 NOz Br C2H5 C2H5 C4H9 CH3
62 A-15 N02 Br C2H5 Csz C 1 1H23 CH3
66 A-16 |NO,| Br CsHiy CsHiz C,Hs CsHy
69 A-17 NO, | Br CeHis CeHis CHy CH;
Bang 4
/N\
— S
ON Re1
N=N N
Rg2
NHCORes  Céng thic B
Vidu | Hop chét Rgi Rpz Rg;
tdng hop
9 B-1 CsHyy CsHir C-His
10 B-2 CsHir CsHyr CiHy
11 B-3 CsHyr CsHir C,Hs
12 B4 CsHiz CsHi7 CH;
13 B-5 CioHas CioHas CH;
15 B-7 CH,-CH(C,H5)C4Hy | CH>-CH(C,Hs)CqHo CH;
16 B-8 C,Hs C,Hs C-H;s
47 B-9 C4Ho C4Ho CH;s
48 B-10 CsHiy CsHir -CH(C,Hs5)C4Ho
55 B-11 C,H;s C,Hs CH;
Bang 5
Xc
Rc1
OZN—< :>—N:N N
Ree
Ye NHCORc3 Cong thuc (C)
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Vidu Hop Xc Yc Rci Re Res
tdng hop cht
17 C-1 Cl H CsHi7 CsHir CHis
18 c2 | a | H CaHpy CHr | CiHo
19 C3 Cl H CsHi7 CsHir C,Hs
20 C4 Cl H CsHyy CsHyz CH;
21 C-5 Cl H CioHas CioHos CH;
22 C-6 Cl H CsHy CHy CH;
23 C-7 Cl H CyHs C,Hs C/His
53 C-17 Cl H C,Hs C,Hs CH;
63 C-18 Cl H CeHiz CeHiz CH;
67 C-19 Cl H CeHi3 CeHis CHs
36 C-8 Br NO, C,Hs C.Hs CH;is
37 C9 Br NO; CsHyy CsHiz C-His
38 C-10 NO, CN CsHy7 CsHir C/His
39 C-11 Br CN CsHy7 CsHiy C7His
40 C-12 Br CN CsHo CsHy C-H;s
41 C-13 Br CN CsHyy CsHyir CH;
42 C-14 Br CN C,Hs C,Hs C7His
43 C-15 CN CN CsHiz CsHir CH;
44 C-16 CN CN C,Hs CHs C-H;s
68 C-20 H H CsHir CsHir CH;
Béang 6
Xp
OZNQ—N:N@NiRm
Rp2
Yo Cong thirc (D)
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Vi du tong hop Hop chat Xp Yo Rp; Rpy
24 D-1 Cl Cl CsHyr CsHyr
25 D-2 Cl Cl CioHas CoHas
26 D-3 Cl Cl CiHy CsHo
30 D4 H H CsHy7 CsHir
31 D-5 Br Br CsHiz CsHyz
32 D-6 Br Br CsHy C4Ho
35 D-7 H CN CsHiy CsHir
49 D-8 Cl Cl C,Hs CHs
50 D-9 Br Br CyHs CHs
51 D-10 H H CoHs C,H;s
52 D-11 H H CsHi7 CH/CN
64 D-12 Cl Cl CeHiz CeHis
65 D-13 H H CeHi3 CeHis
Cong thuc (E)
Vi du tong Hop chét Xg Ye Re
hop
33 E-1 Cl Cl CsHyy
34 E-2 Cl Cl C4Hy
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RF1
O
Rr2 Cong thire (F)
Vi du tong hop Hop chit Ry Rp
29 F-1 CsHir CsHyr
54 F-2 CHs C,Hs
Bang 9
‘ —.N’
O NHCORg Cong thire (G)
Vi du tong hop Hop chat Rs
27 G-1 -CH(C¢Hi3)CsHy7
28 G-2 C7His
45 G-3 -CH(C;Hs5)CsHo
46 G-4 CsHi7
Céc vi du vé nhuém

Vai polypropylen hodc vai polyetylen da dugc nhuém bang ki thuat nhudm

cacbon dioxit siéu t61 han chi sir dung mét trong cac hop chét thudc nhudém duoc liét ké
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& cac Bang 3 dén 9 va céc hop chit thudc nhudém phan tin va cac hop chét tuong tur

duoc liét ké & cac Bang 3 dén 9 thuong dugc sir dung dé nhudm soi polyeste va tuong

tur.

Céc vi du vé& nhudm polypropylen

Vi du vé& nhuém P1

FIG. 1 thé hién thiét bi nhuém cacbon dioxit siéu t6i han dugc st dung dé
nhudm.

Céc thiét bi nhuém bao gdm xi lanh CO; 16ng (1), bd loc (2), v6 boc lam mat
(3), b6 1am mét (4), bom cao 4p (5), bd 1am néng so bd (6), dong ho do &p sudt (7 dén
9), thiét bi truyén dong tir tinh (10), ddng co DC (1), van an toan (12, 13), van chan (14
dén 18), van kim (19), va bd gia nhiét (20).

Vai polypropylen dugc cit thanh cac méanh c6 khdi lugng khoéﬁg 50dn70g,
va cac manh cit dugc can. Vai bong, vai polypropylen, va véi bong duge quén quanh xi
lanh khong gi (21) 6 céc 16 duc theo thir tu da néu tir bén trong, va duge cb dinh 16ng
bang soi béng. Vai bong bén trong dugc ding 1am vai 16t, va vai bong bén ngoai dugc
ding lam vai che.

Xi lanh khéng gi xung quanh mAu véi duge mé ta trén ddy (duoc cau thanh béi
vai soi bong, vai polypropylen, va vai soi bong) dugc quin cb dinh vao thung khong gi
chiu ap luc (22), va miéng giy lau trong d6 hop chét thubc nhudm nﬁu xanh lam A-5
thu dugc trong Vi du tong hop 5 véi s luong twong duong véi 0,3 % khéi lugng so v6i
khdi luong ciia vai polypropylen da dugc quén duroc dit trén dudng dan chit 16ng nam
& phan trén cta xi lanh khong gi. Thing khong gi chiu ap luc ¢6 dung tich 2230 cm’.

200



49386 201/265

TAt ca cc van trong cic thiét bi nhuém déu dugc dong lai, va viée gia nhiét duoc thuc
hién bing thiét bi gia nhiét so b cho dén khi nhiét do 1én ti 120°C.

Sau khi dat duoc nhiét d6 nhudém, van chan (14) va (16) dugc mo, va 1,13 kg
cacbon dioxit 10ng dugc dua vao thung khong gi chiu ap luc bang cach str dung bom
cao &p di kém véi vo boc 1am mét. Sau do, van chin (14) va (16) déu duoc déng lai, va
mét canh quat nam & phén dusi ctia thing khong gi chiu 4p luc va bd truyén dong tir
dugc sir dung dé luu thong cacbon dioxit long. Téc dd quay cia bd truyén dong tir 1
750 rpm (vong/pht), va huéng luu thong 14 tir phia trong cia xi lanh ra phia ngoai cia
no.

Sau khi dat dugc nhiét d6 duge xac dinh trude va ap sut duge xac dinh trude
(120°C, 25 MPa) bén trong thung khong gi chiu ap luc, cac diéu kién nhiét d6 va 4p
suét nay duoc gt trong 60 phtt, va do d6 véi polyetylen dugc nhudm. Sau khi nhuém
xong, van chin (18) duge mé, va sau d6 van kim dan dan dugc mé dé gidi phong
cacbon dioxit bén trong thing khong gi chiu ap lyc va giam ap suét bén trong thiing
khong gi chiu 4p luc tir 25 MPa xudng 4p suit khdng khi. Qué trinh tuan hoan dugc tiép
tuc cho dén khi dat t6i 4p suét t&i han ctia cacbon dioxit khoang 8 MPa). Sau do, vai
nhudm polyetylen duoc di chuyén khoéi thing khong gi chiu ap luc.

Céc vi dy vé nhugm P2 dén P82 va cée vi dy vé nhugm P98 dénP101

Vai nhudm polypropylen thu dugc theo quy trinh nhugém tuong tur nhur dugc
mo ta trong Vi du vé nhu6ém P1, ngoai trir hop chat thuéc nhudm mau xanh lam A-5
dirge mo 1 trong Vi du v& nhudm 1 d4 dugc thay déi thanh cac hop chét thude nhugm
duoc liét ké & cac Bang 3 dn 9 hoic cac hop chat thudc nhuém phan tin va cac hop
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chit tuong tu duge liét ké & cac Bang 3 dén 9 thuong duge st dung dé nhudm soi
polyeste va tuong tir. Cac Bang 10 dén 16 thé hién cac hop chit thudc nhudm dugc st

dung trong cac vi du vé nhudém P1 dén P82 va cac vidu vé nhudm P98 dén P101.

Bang 10
Xa ORp4
oZNQ—N:N N RA
Raz
Ya  NHCORa  (Cong thic (A)

Cicviduve| Hop | Xa |Ya| Rai Raz Ra3 Ras
nhuém chit
P6 A-1 |NO|Br| CsHy CsHyy CHis CH;
P76 A2 |NO,|Br| CsHyp CsHyy C4Ho CH;
P3 A3 |NO;|Br| CsHp CsHyy C,Hs CH;
P4 A4 |NO,|Br| GCsHyp CsHy; | -CH(CHs)C4Hy | CH;
Pl A-5 |NO|Br| CsHy CsHyy CH; CH;
P2 A6 |NO;|Br| CipHs CoHos CH; CH;
P5 A-7 |NO,|Br| GCHs CoH;s CHis CH;
P7 A-8 |NO,|Br| GCsHy CsHy CHis C,Hs
P73 A-12 |NO,|Br| CiHy CHy CH; CH;
P74 A-13 |NO;|Br| CeHis CeHis CH; CH;
P75 A-14 |[NO|Br| GCHs CH;s C4Hy CH;
P77 A-15 |NO;|Br| GCoHs CHs CyHzs CH;
P98 A-16 |NO,|Br| CsHpy CsHir C-Hs C4Ho
P99 A-17 |NO,|Br| CeHis CeHis C4Ho CH;
P10 A9 |[NO,|Br| GCHs CH,CN C/His CH;
P11 A-10 |NO;|Br| CsHyy | GHCN CHis CH;
P12 A-11 | NO, | Br | C;HiOCH; | C2HsOCH;s CHis CH;
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P8 A-X1 |NO,| Br C,Hs C,H4CN CH; CH;
P9 A-X2 |NO, | Br | C;HiOCH; | C:H4OCH3 CH; CH;
P13 AX3 |NO,|Br| GCHs CoHs CH; | CHs
P14 AX4 | NO, | Br | CH:CH-CH; | CH.CH=CH: CH; CH,
Bang 11
=N,
— S
O,N Ra1
N=N N
Ra2
NHCORss  Céng thic B

Cacvidu | Hop chat Repi Rpz Reg;

vé nhudm
P22 B-1 CsHiy CsHyy C7His
P78 B-2 CsHyy CsHiy C4Ho
P18 B-3 CsHyy CsHir CoHs
P15 B4 CsHiz CsHir CH;
P17 B-5 CoHos CioHos CH;
P19 B-6 CioHas Ciotos CoHs
P16 B7 | CH,-CH(C,Hs)CsHy | CHy-CH(C,Hs)CaHo CH;
P20 B-8 C,Hs C,Hs C7His
P21 B-9 CsHo CsHo C7His
P23 B-10 CsHiz CsHy7 -CH(C,H5)CsHo
P25 B-11 C,Hs CyHs CH;
P24 B-X1 CH,OCH; C,H:OCH; CH;
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Bang 12
Xc
OZNQ-N:N :RC1
Rea
Ye NHCORcs Cong thuc (C)

Cacvi | Hop Xc Yc Rei Re Res
du vé | chit

nhudém
P31 C-1 Cl H CsHyy CsHiy C/His
P80 C-2 Cl H CsHir CsHyy CsHy
P29 C3 Cl H CsHiy CsHy7 C,Hs
P27 C4 Cl H CsHyr CsHiy CH;
P28 C-5 Cl H CioHas CioHas CH;
P26 C-6 Cl H C4Hy CiHy CH;
P30 C-7 Cl H C,H;s CHs C7His
P79 | C-18 Cl H CeHis CeHis CH;
P100 | C-19 Cl H CeHi3 CeHis CoHs
P42 C-17 Cl H C,H;s C,Hs CH;
P40 | CX1 Cl H C,H,OCOCH; | C;HiOCOCH;3 | CHs
P41 C-X2 Cl H C,HsOCOCH; | C;H/OCOCH; | CoHs
P36 C-8 Br NO, C,Hs CHs C7His

- C-9 Br NO; CsHyr CsHyy C/His

P39 | C-10 | NO, CN CsHyy CsHi C7His
P35 | C-11 Br CN CsHyr CsHyy C/His
P34 C-12 Br CN CsHo CsHy C:His
P32 | C-13 Br CN CsHir CsHy7 CH;
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P33 C-14 Br CN C,Hs C,Hs C7Hjs
P37 C-15 CN CN CsHiz CgHiy CH;
P38 C-16 CN CN C,H;s C,Hs C/His
P101 | C-20 H H CsHyr CsHir CH;
P43 C-X3 Br CN C,Hs C,H;s CH;
P44 C-X4 Br CN C,Hs CyHs C,Hs
P45 C-X5 Br NO, C,Hs C.Hs CH;
P46 | C-X6 CN CN C,Hs C,H;s CH;
Bang 13
Xp
oQOrq@—MRm
Rp2
Yb Cong thirc (D)
Cacvidu | Hop chat Xp Yo Rp1 R
vé nhuém
P48 D-1 Cl Cl CsHiy CsHyy
P49 D-2 Cl Cl CioHas CioHas
P47 D-3 Cl Cl CqHo CqHo
P52 D-4 H H CsHi7 CsHys
P51 D-5 Br Br CsHiz CsHyy
P50 D-6 Br Br CsHy CqHo
P53 D-7 H CN CsHyy CsHy7
P60 D-11 H H CsHir CHACN
P81 D-12 Cl Cl CeHi3 CeHis
P82 D-13 H H CeHi3 CeHis
P55 D-8 Cl Cl CoHs C.Hs
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P57 D-9 Br Br CHs C,Hs
P59 D-10 H H C,H;s C,H;s
P54 D-X1 Cl Cl GCHLCN CH/CN
P56 D-X2 Br Br CHs CH/,CN
P58 D-X3 H H C,Hs CH,CN
P61 D-X4 CN H C,Hs CH,CN
Cong thirc (E)
Cacviduvé | Hopchét X Y Rg
nhuom
P63 E-1 Cl Cl CsHi7
P62 E-2 Cl Cl CsHy
P64 E-X3 Cl Cl CH;
Bang 15

Re2 Cong thiic (F)
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Cacviduvé | Hop Re1 Rp
nhudém chét
P65 F-1 CsHy7 CsHir
P67 F-2 CyHs C.Hs
P66 F-X3 C,Hs C,H4sCOOCH;3
Bang 16
‘ —|N|
O NHCORe Cong thire (G)
Cacvidu | Hop chat Rg
vé nhudém
P71 G-1 -CH(CgHi3)CsHir
P69 G-2 C-His
P68 G-3 -CH(C,Hs)CsHo
P70 G4 CsHyy
P72 G-X5 CHy

Vai nhuém polypropylen thu dugc trong cac vi du vé nhuém P1 dén P82 va
céc vi du v& nhuém P98 dén P101 da dugc dénh gia hidu suat nhum, thir nghiém do
bén 4nh sang, thir nghiém do bén thang hoa, thir nghiém do bén giat, thir nghiém d6 bén
md héi, thir nghiém dd bén co xat, va thir nghiém do bén ép nong,

(1) Pénh gj4 hiéu suat nhuém

Hiéu sudt nhuém dugc danh gia dua trén tdng gia tri K/S thu dugc bang cach
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do mau cta vai nhudém cling nhu théng qua xac nhén truc quan vé phén cin thude
nhudm sau khi nhuém. Mau ctia vai nhuém dugc do bang cach sir dung mdy quang
phé cau tich hgp Color-Eye 5 (do GretagMacbeth LLC san xuét) nhur sau: vai nhuém
duge dén vao gidy tring, va mau ctia n6 duge do bang cach st dung D65 lam ngudn
sang quan st qua truong nhin hai do.

(2) Thir nghiém d6 bén 4nh séng

Thir nghiém d6 bén anh sang duge thyc hién bang phuong phép dén hd quang

cacbon cuc tim phu hop véi tiéu chuén JIS LO842: 2004. Tém tit phuong phap thir
nghiém nhur sau. Vai nhudm dugc tiép xtic véi dnh sing trong 20 gits bing mdy do do
phai mau tia cyc tim U48 (do Suga Test Instruments Co., Ltd. san Xuét) trong diéu kién
nhiét d6 clia bang mau den dugc dit & 63+3°C, va sau d6 danh gia sy thay ddi mau
- hoac phai mau.

(3) Thir nghiém do bén thing hoa

Thir nghiém d6 bén thiing hoa dugc thyc hién bing phuong phép phtt hop véi
tiéu chudn JIS 1.0854: 2013. Tém tit phuong phép thir nghiém nhu sau. Vai nhuém
dugc kep gifta cac vi nylon va gitt & d6 dudi tai trong 12,5 kPa ¢ 120£2°C trong 80
phiit, va sau d6 dénh gid su thay ddi mau hogc phai mau, va do nhiém ban ciia cic vai
nylon.

(4) Thir nghiém d6 bén gist

Thitr nghiém do bén giat duge thuc hién bang phuong phép phu hop vdi tiéu
chudn JIS 1.0844: 2011 (A-2). Tém tat phuong phép thir nghiém nhu sau. Véi nhuém
ma vai thir nghiém nhiéu soi di dugc gin vao d6 dugc giat sach & 50+2°C véi xa
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phong trong 30 phut, va sau do su thay d6i mau hoic phai mau, va do nhiém bén cta
mdt phan bong va mot phf?m nylon cta vai thir nghiém nhiéu soi duoc danh gia. Ngoai
ra, d6 nhiém ban cia chét 1ong con lai sau khi git sach cling dugc dénh gia.

(5) Thit nghiém d6 bén mo hdi

Thir nghiém d6 bén md héi dugc thuc hién bang phuong phép phi hop véi tiéu
chuan JIS L0848: 2004. Tém tit phuong phép thir nghiém nhur sau. Sau khi dugc ngam
trong dung dich md hdi nhan tao ¢6 tinh axit hoic dung dich md héi nhan tzo ¢6 tinh
kiém trong 30 phiit, vai nhudém ma vai thir nghiém nhidu soi da dugc gin vao dé duge
gitt dudi tai trong 12,5 kPa & 37+2°C trong 4 gi0, va sau dé duoc lam khd & nhiét 6
thp hon hoiic bing 60°C. Sau dé, sur thay dbi mau hojic phai mau, va d9 nhim ban cia
m6t phan bong va mot phén nylon ciia vai thir nghiém nhiéu soi duoc d4nh gia.

(6) Thir nghiém d6 bén co x4t

Thir nghiém do bén co x4t dugc thuc hién bing phuong phap ph hop véi tiéu
chuin JIS 1.0849: 2013. Tém tit phuong phép thir nghiém nhu sau. Vi bong kho hodc
vai bong uét duge co xat qua lai 100 1An véi vai nhudm bing mdy tht nghiém do bén
co x4t RT-300 (do DAIEI KAGAKU SEIKI MFG. CO., LTD. san xuét) voi tai trong 2
N duoc dat vao db. Sau d6, n6 duge danh gia néu vai béng c6 mau.

(7) Thir nghiém do bén ép néng

Thir nghiém do bén ép néng duge thuc hién bang phuong phap phu hop véi
tiéu chudn JIS L0850: 2015 (kho A-2). Tém tat phuong phap thir nghiém nhur sau. Vai
nhudm duoc xép chdng 1én vai bong va dugc gift dudi tai trong 4+1 kPa dugc ap dung

bang tAim nung néng duge dun ndng dén 150°C trong 15 gidy, va sau do su thay dbi
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mau hoic phai mau, va do nhiém bén cla vai bong dugc danh gia.
Bang 17 va 18 thé hién cac ket qua dénh gia clia cac vi du vé nhudm str dung

céc hop chét dugc dai dién bdi Cong thirc (A).
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Hiéu suAt nhuém ciia cac hop chét duoc dai dién bdi Cong thire (A) duoc mo ta
nhu sau. Cac hopchét duoc str dung trong cac vi du vé nhudm P1 dén P7, P73 dén P77,
P98, va P99 trong d6 it nhat mét trong s6 Rai, Raz, va Raz 1a nhom alkyl c6 4 nguyén tr
cacbon hogc 16n hon ¢6 hiéu suét nhudm thugn loi.

Tuy nhién, cic hop chét dugc sir dung trong céc vi du vé& nhudm P8 dén P14
trong d6 tét ca Ras, Ra, va Ras déu 12 cac nhém alkyl c6 3 nguyén tr cacbon hodc nhé
hon hodc nhém alkyl ¢c6 CN, OCHs, hodc CH=CH, lam nhém thé, do 1a cac thude
nhudm phén tan va tuong tu dugc sir dung dé nhudm cac soi polyeste va tuong tur
théng thuong, co hiéu suét nhudm kém.

D0 bén ctia cac hop chét dugc dai dién béi Cong thire (A) duge mo ta bén dudi.
Céc hop chét trong d6 X4 1a nhém nitro, Y 1a nguyén tir brom, va it nhét mét trong s6
Ra1, Raz, va Ras 13 nhom alkyl c6 4 nguyén tir cacbon hogc 16n hon 6 d6 bén thuén loi.
Béng 19 thé hién két qua danh gi4 ctia cic vi du vé nhudm st dung cic hop

chét dugc dai dién boi Cong thirc B.
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Hiéu suat nhudm ctia cac hop chét dugc dai dién béi Cong thic B dugc mo ta
nhu sau. Cac hop chét duoc st dung trong cac vi du vé nhudém P15 dén P23 va P78
trong d6 Rp;, R, va Res 1a cac nhém alkyl c6 tir 1 dén 14 nguyén tir cacbon (trong d6
it nhat mot trong s6 Rg1, R, va Rys dai dién cho nhom alkyl co tir 4 dén 14 nguyén tir
cacbon) c6 hiéu suAt nhudm thuén loi.

Tuy nhién, hop chét duoc sir dung trong Vi du vé nhudém P24 hoic P25 trong
@6 Ry va Ry 14 céc nhém alkyl c6 OCH; lam nhém thé, 13 thude nhudm phén tan hoge

| tuong tur dugc st dung dé nhudém soi polyeste va loai turong tur thong thudng, co hiéu
sut nhudm kém.

Céc Bang 20 va 21 thé hién két qua dénh gi4 cta cac vi du vé nhudm str dung

céc hop chét dugc dai dién bsi Cong thirc (C).
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Hiéu suit nhudm ciia cac hop chét dugc dai dién bai Cong thire (C) duge mo ta
nhu sau. Céc hgp chét duoc str dung trong cac vi du vé nhudm P26 dén P39, P79, P80,
P100, va P101 trong d6 Ry, Rep, va Res doc lap dai dién cho nhom alkyl co fir 1 dén 14
nguyén ti cacbon (trong do it nhét mdt trong sb Rei, Rea, va Res dai dién cho nhém
alkyl c6 tir 4 dén 14 nguyén tir cacbon) c6 hiéu suét nhudm kém.

Tuy nhién, cac hop chit dugc str dung trong cac vi du vé nhudm P40 dén P46,
d6 12 cac thubc nhuém phan tin va tuong tir duogc sir dung dé nhudm soi polyeste va
loai turong tur thong thudng, c6 hiéu suAt nhudém kém.

bé bén clia cac hop chit duoc dai dién béi Cong thirc (C) duge md tA bén dudi.
Céc hop chét trong d6 Xc 1a nguyén tir clo va Yc la nguyén tir hydro hodc Xc 1a nguyén
tir hydro va Yc 1a nguyén tir hydro, cling nhu Rei, Reo, va Res doc 1ap dai dién cho
nhém alkyl ¢6 tir 1 dén 14 nguyén tir cacbon (trong d6 it nhét mot trong s6 Rei, Rea, va
Rcs dai dién cho nhom alkyl co tir 4 dén 14 nguyén tir cacbon) c6 do bén thuén loi.

Béng 22 thé hién két qua danh gia clia cac vi du vé nhudém st dung cic hgp

chét dugc dai dién boi Cong thirc (D).
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Hiéu suat nhudém ctia cac hop chét dugc dai dién bsi Cong thire (D) duoc mo ta
nhu sau. Céc hop chét duge st dung trong cac vi du vé nhudém P47 to P53, P60, P81, va
P82 trong d6 Rp; va Rpy doc 13p dai dién cho nhém alkyl c6 tir 1 dén 14 nguyén tir
cacbon c6 hiéu suat nhudm kém.

Tuy nhién, thudc nhuém phan tan va tuong tu duoc sir dung trong céc vi du vé
nhuém P54 dén P59 va P61, 1a thudc duoc sir dung dé nhudm soi polyeste va loai
tuong tu thong thuong, c6 hiéu suét nhudm kém.

D6 bén ciia cac hop chit durgc dai dién bdi Cong thire (D) duge md ta bén dudi.
Céc hop chét trong d6 ca Xp va Yp 13 cic nguyén tir clo hodc ca Xp va Yp la céc
nguyén tir brom hogic c& Xp va Yp 13 cac nguyén tir hydro 6 do bén thuan loi.

Bang 23 thé hién két qua d4nh gié cla céc vi du v& nhudm st dung cic hop

chét dugc dai dién boi Cong thire (E).
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Bang 23
Vi du v& nhuém P62 | P63 | P64
Vi du tong hop 34 33 —
Hop chat thube
E2 | E1 | EX3
nhuoém
Xe Cl Cl Cl
Ye Cl Cl Cl
Rg CHy | CsHi7 | CHs
, Tong K/S 77 84 20
Hiéu suat nhuom ]
Can thuoc nhuém C6 |Khong | Co
Do bén 4nh sang 5 6
Do bén thang hoa 3 3
Su thay d6i mau hozc
4 5
phai mau
. Ponhiém | Bong | 4-5 5
Do bén giat )
ban Nylon | 34 4-5
D6 nhim ban chat
34 | 45
16ng con lai
Sy thay d6i méau hogic . S
Do bén md hoi phai mau
(c6 tinh axit) Donhiém | Bong | 5 4-5
bén Nylon | 4-5 4-5
Su thay d6i mau hodc A 5
Do bén md hdi phai mau
(c6 tinh kiém) Ponhiém | Béng | 5 5
ban Nylon | 4-5 4-5
D6 bén co xat Kho 5 5
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Uét
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45

Ep nong
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Hidu suét nhudm ctia cac hop chit duge dai dién boi Cong thirc (E) duge mé ta

nhu sau. Hop chét duoc sir dung trong Vi du vé nhuém P62 hoiic P63 trong do R la

nhém alkyl ¢6 tir 4 dén 18 nguyén tir cacbon c6 hiéu suét nhudm kém.

Tuy nhién, hop chit duge sir dung trong Vi du vé nhudém P64, 14 hop chét

thubc nhudém duge sir dung dé nhudm soi polyeste va loai tuong tu thong thuong, c6

hiéu suat nhudm kém.

S6 lugng cic nguyén tir cacbon trong nhém hydrocacbon Rg cang 16, thi do

bén ciia cac hop chét duoc dai dién bdi Cong thire (E) cang c6 loi.

Béng 24 thé hién két qua danh gi4 cia céc vi du vé nhudm sir dung céc hop

cht dugc dai dién boi Cong thire (F).

Bang 24
Vi du vé nhuém P65 P66 P67
Vi du tong hop 29 — 54
Hop chat thube
F-1 F-X3 F-2
nhudém
Rr CsHir CoHs C.Hs
Re CsHy; | CH4COOCH; | CoHs
, Téng K/S 204 62 61
Hiéu suat nhuom _
Can thuoc nhuém Khong Khong Co
D6 bén 4nh séng 5 Dudicapddo3 | 3
Do bén thang hoa 4-5 3 3
D6 bén giat Sy thay d6i méau hodc phai 5 4
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mau
., Bong 4-5 4
D6 nhiém béan
Nylon 5 2
Do nhiém ban chat 1éng con . X
lai
Su thay d6i mau hozc phai
L 5 4-5
Do bén mo hoi mau
(c6 tinh axit) L Bong 5 5
Do nhifm béan
Nylon 5 4-5
Sur thay d6i méau hoc phai
L 5 4-5
Do bén mo hoi mau
(c6 tinh kiém) . Bong 5 5
Do nhiém ban
Nylon 5 4-5
. Kho 4-5 3
Do bén co xat
U6t 4 3
Ep nong 5 5

Hiéu suét nhudm ctia céc hop chét dugc dai dién béi Cong thirc (F) duge m6 ta

nhu sau. Hop chét dugc st dung trong Vi du vé nhudm P65 trong d6 Ry va Ry, doc 14p

dai dién cho nhém alkyl c6 tir 4 dén 14 nguyén tir cacbon ¢6 hiéu suét nhugm kém.

Tuy nhién, hop chit dugc sir dung trong Vi du vé nhudém P66 hoic P67, 1a

thudc nhuém phan tan hodc tuong tur duoc sir dung dé nhuém soi polyeste va loai

tuong tu thong thuong, ¢ hiéu suAt nhuém kém.

S6 luong cac nguyén tir cacbon trong Re va Rez cang 16n, thi d6 bén clia cac

hop cht dugc dai dién bai Cong thire (F) cang c6 loi.

Bing 25 thé hién két qua dénh gi4 cta céc vi du vé nhudm sir dung cac hop
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chét dugc dai dién bdi Cong thite (G).

Bang 25
Vi du vé nhuém P68 P69 | P70 P71 P72
Vi du tong hop 45 28 46 27 —
Hop chét thude
G-3 G-2 G4 G-1 G-X5
nhuom
Rg Etyl-pentyl CHys | CsHyr Hexyl—nonyl GHj
] Tong K/S 38 39 39 40 12
Hiéu suat ]
Cén thude
nhudm Khong | Khéng | Khong | Khong Co
nhudém
PO bén 4nh
5 4 4 5 4
sang
Po bén thing
34 3-4 34 4-5 2
hoa
Sy thay d6i mau
. 5 4-5 4-5 4-5
hodc phai mau
bo Bong 4 4-5 4-5 5
Do bén giat nhiém
Nylon 3-4 34 3-4 5
ban
Do nhiém ban
, 2-3 3 3 4-5
chat long con lai
Su thay d6i mau
4 4 4-5 4-5
o hoac phai mau
Do bén mo hoi
bo Bong 4-5 4-5 4-5 5
(c6 tinh axit) .
nhiém
, Nylon 4-5 4-5 4-5 5
ban
L Sur thay d6i mau
Do bén mo hoi 4 4-5 4-5 4-5
. hogc phai mau
(c6 tinh kiém)
bo Bong 4-5 4-5 5 5
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nhiém
, Nylon 4-5 4-5 4-5 5
bén
‘ Kho 23 45 | 45 5
Do bén co xat
U6t 2-3 45 | 45 5
Ep néng 4-5 5 5 5

Hiéu suat nhudm ciia cac hgp chét duoc dai dién boi Cong thic (G) dugc mo ta
nhur sau. Céc hop chét dugc st dung trong céc vi du vé& nhudm P68 dén P71 trong d6
Rg 12 nhom alkyl ¢ tir 7 dén 18 nguyén ti cacbon c6 hiéu suat nhum thuzn loi.

Tuy nhién, hgp chit dugc str dung trong vi du vé nhudm P72, 13 hop chét thudc
nhuém dugc su dung d8 nhudm soi polyeste va loai twong tr théng thuong, c6 hiéu
suAt nhudm kém.

S luong céc nguyén tir cacbon trong Rg cang 16n, thi dd bén cla céc hop chét
duoc dai dién bdi Cong thire (G) cang co lgi.

Céc vi du khéc vé& nhudém polypropylen

Céc soi polypropylen dugc nhuém Bﬁng k¥ thuAt nhudm cacbon dioxit si€u t6i
han bing céch sir dung hdn hop tir hai hogic nhiéu hop chét thubc nhudm duge liét ké
trong cac Bang 3 dén 9 hodc cc hop chét thudc nhudm phan tan va cc hop chét trong
tu duoc liét ké trong cac Bang 3 dén 9 thuong dugc st dung dé nhudm soi polyeste va
tuong tur.

Céc vai nhudm thu dugc phai trai qua qua trinh dénh gid hidu suat nhudm, thir
nghiém db bén 4nh séng, thir nghiém d bén thing hoa, thir nghiém do bén gidt, thir
nghiém do bén md hdi, thir nghiém d bén cg xat, va thir nghiém d6 bén ép néng theo
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cach tuong tur nhur vai nhudm polypropylen dugc nhudém bang cach sir dung mdt loai
hop chat thubc nhudém. Hiéu suit nhudm duoc danh gia dya trén tong gia tri K/S, gié tri
L*, gi4 tri a*, va gia tri b* thu dugc b?lng cich do mau cda vai nhudm cling nhu thong
qua xac nhén truc quan vé phén cin thudc nhudém sau khi nhudém. Mau cla vai nhuém
duoc do bing may quang phé cau tich hop Color-Eye 5 (do GretagMacbeth LLC san
xuét) nhu sau: vai nhuém duoc dan vao gy tring, va mau ctia né dugc do bang cach
st dung D65 1am ngudn séng quan st qua truong nhin hai d9.

Cic Bang 26 va 27 thé hién cac két qua dénh gia cia thubc nhudm néu trén.
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Nhu duge thé hién tai cac Bang 26 va 27, khi hén hop thudc nhuém mau da
cam, thudc nhuém mau do, thudc nhudém mau tim, va thudc nhuém ma xanh lam theo
sang ché thu dugce trong cac vi du vé thudc nhudém P83 dén P95 va P102 dén P107
dugce str dung, s& thu duge cac loai vai nhudm mau den da dugc nhudm t6t va c6 do
bén cao.

Céc vi du vé nhudm polyetylen

Vi du vé nhuém E1

FIG. 1 thé hién thiét bi nhudm cacbon dioxit siéu t6i han duge sir dung dé
nhuém. Cac thiét bi nhuém bao gém xi lanh CO; long (1), bd loc (2), v6 boc 1am mat
(3), bd 1am mét (4), bom cao 4p (5), bd 1am néng so bd (6), dong ho do ap suat (7 dén
9), thiét bi truyén dong tir tinh (10), déng co DC (11), van an toan (12, 13), van chan (14
dén 18), van kim (19), va bd gia nhiét (20). |

Vi polyetylen duoc cét thanh c4c manh c6 khéi lugng khoang 50 dén 70 g, va
cac manh cét duge can. Vai bong, vai polyetylen, va vai bong dugc quén quanh xi lanh
khong gi (21) ¢6 cac 16 duc theo thr tir d& néu tir bén trong, va duge cb dinh long 180
bing soi bong. Vi bong bén trong dugc ding lam vai 16t, va vai bong bén ngoai duoc
ding lam vai che.

Xi lanh khong gi xung quanh mau Veu dugc mo ta trén day (duogc cAu thanh béi
vai soi bong, vai polyetylen, va vai soi bong) da dugce quén cd dinh vao thing khéng gi
chiu ap luc (22), va miéng gidy lau trong d6 hop chit thuéc nhuém mau xanh lam A-5
thu duoc trong Vi du tdng hop 5 véi s luong twong duong véi 0,3 % khéi luong so v6i

khdi luong ciia vai polyetylen da dugc quén duoc dit trén dudng dAn chit 16ng nim &
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phan trén ctia xi lanh khong gi. Thing khéng gf chiu p luc c6 dung tich 2230 cm?. Tat
cA c4c van trong cac thiét bi nhuém déu duoc dong lai, va viéc gia nhiét duge thuc hién
bing thiét bi gia nhiét so b cho dén khi nhiét d9 1én t6i 98°C.

Sau khi dat dén nhiét d nhudm, van chin (14) va (16) dugc md, va 1,13 kg
cacbon dioxit 16ng dugc dura vao thung khong gi chiu ap luc bang cach sir dung bom
cao 4p di kém véi vo boc lam mét. Sau d6, van chan (14) va (16) déu dugc déng lai, va
mdt canh quat nam & phén dudi cda thing khéng gi chiu ap luc va bd truyén dong tir
duogc st dung dé luu théng cacbon dioxit 1ong. Téc d6 quay cia bd truyén dong tir 1a
750 rpm (vong/phut), va huéng hru thong tir phia trong cua xi lanh ra phia ngoai cta
no.

Sau khi dat dugc nhiét d6 duge xac dinh trudce va ap sut duge xac dinh trude
(98°C, 25 MPa) bén trong thing khéng gi chiu 4p luc, céc didu kién nhiét do va 4p sudt
nay dugc giit trong 60 phut, va do d6 vai polyetylen dugc nhudm. Sau khi nhuém xong,
van chan (18) dugc md, va sau d6 van kim dan din dugc m& dé giai phéng cacbon
dioxit bén trong thimg khdng gi chiu ap luc va giam ap suét bén trong thimg khong gi
chiu ap lyc tir 25 MPa xubng 4p suét khong khi. Qua trinh tuAn hoan dugc tiép tuc cho
dén khi dat t6i 4p sudt t6i han cua cacbon dioxit (khoang 8 MPa). Sau d9, vai nhuom
polyetylen dugc chuyén ra khéi thung khong gi chiu ép luc.

Cac vi du vé nhuom E2 dén E14 va céc vi du vé nhudm E18 dén E20

Vai nhudém polyetylen thu duoc theo quy trinh nhudm twong tw nhu dugc mo
ta trong Vi du vé nhuém E1, ngoai trtr hop chat thudc nhuém mau xanh lam A-5 duge
mo ta trong Vidu vé nhuém E1 d3 duge thay d6i thanh cac hop chat thudc nhudém duge
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liét ké trong cac Bang 3 dén 9 hodc cac hop chat thudc nhuém phan tin va cac hop chit
tuong tu duge liét ké trong cac Béang 3 dén 9 thuong dugc st dung dé nhudm soi
polyeste va tirong tir. Cac Bang 28 dén 32 thé hién cac hop chét thuc nhudm dugc st

dung trong cac vi du vé nhuém E1 dén E14 va cac vi du vé nhuém E18 dén E20.

Bang 28
Xa ORA4
Ra1
O5N N=N N
i Raz2
Ya NHCORa3  Céng thirc (A)
Cac vi Cac XA YA RA1 RAz RA3 RA4
duvé | hop
nhuom chit
E2 A-3 NOz Br C3H17 C8H17 C2H5 CH3
E3 A4 N02 Br C8H17 Cgl‘ln —CH(C2H5)C4H9 CH3
El A-5 N02 Br C3H17 C8H17 CH3 CH3
E4 A-13 NOz Br C6H13 C6Hl3 CH3 CH3
E18 A-16 N02 Br CgI‘In C3H17 C2H5 C4I'19
Bang 29
/N\
Ly
02N RB1
N=N N

NHCORss  Céng thirc B

Cacvidu | Cachop Rpi Rp; Rp3
vé nhuém chit
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El 9 B-1 0 C&I_IN CSI‘IU -CH(C2H5)C4H9
Bang 30
Xc
Ret
02N4< :>—N=N N
Re2
Ye NHCORcs Cong thie (C)
Céacvi | Cac hO'p Xc Yc Rc1 Rcz Rc3
du vé chét
nhuém
E6 C3 Cl H CsHir CgHy7 C,Hs
E7 C-18 Cl H CeHis CeHis CH;
E5 C4 Cl H CsHir CsHir CH;
E20 C-19 Cl H CeHis CeHiz C,Hs
Bang 31
Xp
Rp1
02N~< :>—N=N—< >—N
Rp2
Yo Cong thuc (D)
Cac vi dl,l Cac hO’p XD YD RDI RDz
vé nhudém chat
E8 D-1 Cl Cl CsHiy CsHyr
E 1 0 D-4 H H CSI_IU C3H17
E9 D-5 Br Br C8H17 C8H17
E13 D-8 Cl Cl CHs C,Hs
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Ell D-12 Cl Cl CeHis CeHiz

E12 D-13 H H CeHi3 CeHis

Bang 32

S—N
DO
0]

NHCORg Cong thitc (G)

Cacvidu Cac hop Rg

vé nhuém chat

E14 G-1 -CH(C¢Hi3)CsHi7

Vai nhudém polyetylen thu duoc trong cac vi du vé& nhudém E1 dén E14 va cic
vi du v& nhuém E18 dén E20 d4 dugc dénh gia hiéu sudt nhudm, thir nghiém do bén
4nh séng, thir nghiém d6 bén giat, thir nghiém do bén md héi, va thir nghiém dd bén co
xat.

(1) P4nh gi hiéu suét nhum

Hiéu suét nhuém duoc danh gid dua trén tong gi4 tri K/S thu dugc bang céch
do mau cta vai nhuém cling nhu thong qua x4c nhén truc quan vé phan cin thudc
nhudm sau khi nhuém. Mau cta vai nhuém duoc do bing may quang phé cau tich hop
Color-Eye 5 (do GretagMacbeth LLC san xuft) nhu sau: vai nhuém dugc dén vao gidy
tring, va mau ctia n6 duge do bang cach st dung D65 lam nguén sang quan sat qua

truong nhin hai do.
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(2) Thirnghiém d6 bén 4nh sang

Thir nghiém do bén anh sang dugc thuc hién bang phuong phap dén hd quang
cacbon cuc tim phu hop véi ti€u chuan JIS 1.0842: 2004. Tém tit phuong phép thir
nghiém nhur sau. Vai nhuém duge tiép xtic véi anh sang trong 20 gid bing may do do
phai mau tia cuc tim U48 (do Suga Test Instruments Co., Ltd. san xuét) trong diéu kién
nhiét do cta bang mau den duge dit & 63+3°C, va sau d6 danh gia sy thay déi mau
hoac phai mau.

(3) Thir nghiém d6 bén gizt

Thir nghiém do bén gijt dugc thuc hién bang phuong phap phit hop véi tiéu
chudn JIS 1.0844: 2011 (A-2). Tém tit phuong phép thir nghiém nhur sau. Vai nhuém
ma vai thir nghiém nhiéu soi d& duoc gén vao d6 dugc gidt sach & 50+£2°C voéi xa
phong trong 30 phut, va sau d6 su thay di mau hoic phai mau, va do nhiém cta mét
phin bong va mot phin nylon ctia vai thir nghiém nhiéu soi dugc danh gid. Ngodi ra, dd
nhi®m ban ctia chét 10ng con lai sau khi gifit sach cling duoc danh gia.

(4) Thit nghiém d6 bén md héi

Thit nghiém dé bén md héi dugc thyc hién bang phuong phép phii hop véi tiéu
chuén JIS L.0848: 2004. Tém tit phuong phap thir nghiém nhur sau. Sau khi dugc ngdm
trong dung dich md hdi nhan tao c6 tinh axit hoc dung dich mo hoi nhén tao c6 tinh
kidm trong 30 phét, vai nhuém ma véi thir nghiém nhiéu soi da dugc gan vao d6 duge
gitr dudi tai trong 12,5 kPa & 37+2°C trong 4 gio, va sau d6 dugc lam khé & nhiét do
thp hon hoc bing 60°C. Sau d6, sur thay ddi mau hode phai mau, va do nhi€m ban cla
mét phin bong va mét phan nylon ciia vai thir nghiém nhiéu soi dugc dénh gia.
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(5) Thir nghiém d6 bén co x4t
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Thit nghiém d6 bén co x4t duge thuc hién bang phuong phép phu hop véi tiéu

chuén JIS L0849: 2013. Tém tit phuong phap thir nghiém nhu sau. Vai bong khé hodc -

vai bong 6t dugc co Xt qua lai 100 14n véi vai nhudm bing mdy thir nghiém do bén

co x4t RT-300 (do DAIEI KAGAKU SEIKI MFG. CO., LTD. san xuét) véi tai trong 2

N duge dit vao do. Sau d6, né duogc danh gia néu vai bong co mau.

Bing 33 thé hién két qu danh gi4 ctia céc vi du vé nhudm sir dung céc hop

chét dugc dai dién bdi Cong thic (A).

Bang 33
Vi du vé nhudém El E2 E3 E4 | EI8
Vi du tong hop 5 3 4 60 66
Hop chit thudc
A-5 A-3 A4 A-13 | A-16
nhudém
Xa NO; | NO, | NO; | NO, | NO,
Ya Br Br Br Br Br
Rai CsHyz | CsHyiz | CsHip | CeHiz | CsHig
Raz CsHyr | CsHyz | CsHiz | CeHlis | CsHig
Etyl-
Ras CH; | GHs CH; | CHs
pentyl
Ra4 CH; | CHs CH3 CH; | CiHo
Khong
, dugc
, Tong K/S 36 25 37 40
Hiéu suat nhuom danh
gia
Cin thubc nhuém | Khong | Khong | Khong | Khong | Khong
D6 bén anh sang 4 3 5 3 34
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Su thay doi mau
: 5 5 5 5 4-5
hoac phai mau
. Ponhiém | Béng | 5 5 5 5 5
Do bén gidt ,
ban Nylon 5 5 5 5 5
Do nhiém ban chét
. 4 4 5 4 4-5
long con lai
Sur thay doi mau
L 5 5 5 5 5
P06 bén mo hoi hodc phai mau
(c6 tinh axit) P nhiém | Béng 5 5 5 5 5
ban Nylon | 5 5 5 5 5
Su thay d6i mau
L s _ 5 5 5 5 5
Do bén mo6 hoi hoic phai mau
(c6tinhkiém) | Ponhiém | Bong | 5 5 5 5 5
ban Nylon| 5 5 5 5 5
5 Khd 5 5 5 5 4-5
Do bén co xat
Uot 4-5 4-5 4-5 4-5 5

Hiéu sut nhudm ciia cac hop chét duge dai dién boi Cong thiic (A) duge md ta

nhu sau. Céac hop chét duoc sir dung trong cac vi du vé nhudém E1 dén B4 va vi du vé

nhudm E18 trong d6 Rai, Raz, va Ras doc lap dai dién cho nhém alkyl co tur 1 dén 14

nguyén tir cacbon (trong do it nhét mét trong sb Rai, Raz, va Ras dai dién cho nhém

alkyl ¢6 tir 4 dén 14 nguyén tir cacbon) ¢6 hiéu suat nhuom thuan loi.

Do bén clia cac hop chit duoc dai dién béi Cong thirc (A) duge md ta bén dudi.

Céc hop chét trong d X 12 nhém nitro, Y 12 nguyén tir brom, va sb luong nguyén tir

cacbon trong Ra1, Raz, va Raz 16n hon c6 do ben thuan loi.

Béng 34 thé hién két qua dénh gia ctia cac vi du vé nhudm sir dung céc hop
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chét duoc dai dién bsi Cong thirc B.

Bang 34
Vi du vé nhuém E19
Vi du tong hop 48
Hop chét thube
P B-10
nhudém
Rp1 CsHy7
Rmo CsHi7
Etyl-
Rg;
pentyl
- Téng K/S 23
Hiéu suat nhuom ]
Can thuoc nhuom Khong
Do bén anh sang 5
Sur thay d6i mau hodc phai mau 5
L - Bong 5
Do bén giat Do nhiém ban
Nylon 5
D6 nhiém ban chat 16ng con lai 5
o Su thay d6i mau hodc phai mau 5
Do bén mo hot
. o, Bong 5
(c6 tinh axit) D6 nhiem ban
Nylon 5
o Su thay d6i mau hodc phai mau 5
Do bén mo hoi
R L, Bong 5
(c6 tinh kiém) D6 nhiem ban
Nylon 5
\ Kho 5
D0 bén co xat
uat 5

248/265

Hiéu suAt nhudm cua cac hop chét duogc dai dién boi Cong thire B dugc mo ta

nhu sau. Hop chét dugc sir dung trong Vi du vé nhuém E19 trong d6 Rg1, Re, vaRgs 1a
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cac nhom alkyl c6 tir 1 dén 14 nguyén tir cacbon (trong do it nhét mt trong s6 Rey, Reo,
va Rp; dai dién cho nhom alkyl c6 tir 4 dén 14 nguyén tir cacbon) c6 hiéu suét nhuom
thuan lot.

Béng 35 thé hién két qua danh gi4 cia céc vi du vé nhudém st dung cic hgp

chét duoc dai dién boi Cong thirc (C).

Bang 35
Vi du vé& nhudm E5 E6 E7 | E20
Vi du tong hop 20 19 63 67
Hop chét thude
C4 C3 C-18 | C-19
nhudém
Xc Cl Cl Cl Cl
Yc H H H H
Rei CsHiz | CsHir | CeHiz | CeHis
Re CsHyz | CsHir | CeHis | CeHis
Res CH; | CHs | CH; | GHs
, Tong K/S 23 34 26 35
Hiéu suat nhuom ,
Can thudc nhuém | Khong | Khéng | Khong | Khong
Do bén anh sang 5-6 6 5 5-6
Su thay d6i méau hosic
_ 4-5 4-5 4-5 4
phai mau
. Ponhiém | Bong | 4-5 5 5 5
Do bén giat ,
ban Nylon 5 5 5 5
Do nhidm bén chat
. 34 4 3 4
16ng con lai
L Su thay d6i mau hoac
D6 bén mo hoi 4-5 4-5 5 4-5
phai mau
(c6 tinh axit) _
DPonhiem | Boéng 5 5 5 5
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ban Nylon | 5 5 5 5
Su thay d6i mau hozic
L . 4-5 4-5 5 4-5
D6 bén mo hoi phai mau
(co6 tinh kiém) P nhiém | Béng 5 5 5 5
ban Nylon | 5 5 5 5
\ Kho 5 5 4-5 34
Do bén co xat
uét 4-5 4-5 4 4

Hiéu suit nhudm ctia céc hop chat dugc dai dién boi Cong thuc (C) duge mb ta

nhu sau. Cac hop chét dugc st dung trong céc vi du vé nhudém E5 dén E7 va vi du vé

nhuém E20 trong d6 Rci, Rez, va Res doc lap dai dién cho nhém alkyl ¢ tir 1 dén 14

nguyén tif cachon (trong d6 it nhit mét trong 6 Rei, Reo, va Res dai dién cho nhom

alkyl co tir 4 dén 14 nguyén tir cacbon), hoac Xc va Y¢ doc 1ap dai dién cho nguyén tir

hydro hodc nguyén tir halogen va Rci, R, va Rz ddc 14p dai dién cho nhom alkyl co

tir 1 dén 14 nguyeén tir cacbon c6 hiéu suit nhuém thusn loi.

Do bén cia cac hop chét dugc dai dién bdi Cong thire (C) duge mé ta bén dudi.

Céc hop chét trong d6 Xc 1a nguyén tir clo, Yc 1a nguyén tir hydro, va s luong nguyén

tir cacbon trong Rey, Rea, va Res 16m hon c6 d6 bén thuan lgi.

Béng 36 thé hién két qua dénh gi4 clia cdc vi du vé nhudm sir dung cac hop

chét duoc dai dién bdi Cong thirc (D).

Bang 36
Vi du vé& nhuém ES | E9 | E10 | Ell | E12 | E13
Vi du tong hop 24 | 31 30 | 64 | 65 | 49
Hop chét thude D1 | D5 | D4 | D-12 | D-13 | D-8
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nhudém
Xb cl | Br | H Cl H Cl
Yb cl | Br | H Cl H Cl
Rp1 CsHy7 | CsHyr | CsHiz | CeHus | CeHiz | CoHs
R CgHy7 | CsHyr | CsHiz | CeHiz | CeHiz | CoHs
Hiéu sut Téng K/S 22 23 24 26 23 17
nhuém Cin thudc nhudm | Khong | Khong | Khong | Khong | Khong | Khong
D6 bén 4nh sang 5 5-6 5 4 5 5
Su thay d6i mau
5 4-5 5 5 5 2
hodc phai mau
. Ponhiém | Béng | 5 5 5 5 5 5
Do bén giat ?
ban Nylon | 5 5 4-5 5 5 34
D6 nhiém bén
, 4 3 34 4 3 1-2
chat long con lai
Su thay d6i mau
L , 5 4-5 | 45 5 5 4
Do bén mo hoi hodc phai mau
(cotinhaxit) | Ponhiém | Bong | 5 5 5 5 5 5
bdn | Nylon| 5 5 5 5 5 4-5
Su thay d6i mau
L 5 4-5 | 45 5 5 4
Do bén mo hoi hoéc phai mau
(c6 tinh kiém) | Ponhiém | Bong | 5 5 5 5 5 5
bdn | Nylon| 5 5 5 5 5 | 45
. Kho 5 5 5 5 5 2
Do bén co xat
uét 4-5 | 45 4 4-5 4 3

Hiéu suAt nhudm ctia cac hop chét duoc dai dién bdi Cong thic (D) dugc mo ta

nhu sau. Céc hop chit duoc st dung trong cac vi du vé& nhudém E8 dén E12 trong d6

Rp: dai dién cho nhom alkyl co tir 1 dén 14 nguyén tir cacbon va Ry, dai dién cho
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nhém c6 tir 1 d&n 14 nguyén ti cacbon hodc nhom alkyl c6 tur 1 dén 14 nguyeén tr
cacbon ¢6 CN lam nhém thé (trong d6 Rp; 12 nhém alkyl c6 tir 4 dén 14 nguyén tir
cacbon khi Rp 1a nhém alkyl c6 tir 1 dén 14 nguyén tir cacbon c¢6 CN lam nhém thé)
¢6 hiéu suit nhudm thuan loi.

Tuy nhién, hop cht dugc sir dung trong Vi du vé nhudm E13 trong d6 c& Rpy
va Rp, d2u I cac nhom alkyl ¢6 3 nguyén tir cacbon hozc nhé hon, 14 thude nhudm
phén tan dugc sir dung dé nhudm soi polyeste va loai twong tur théng thudng, c6 hiéu
sut nhuém kém.

P bén ciia cac hop chat dugc dai dién béi Cong thire (D) duge m6 ta bén dudi.
Céc hop chét trong d6 ca Xp va Yp déu 1 céc nguyén tir clo hode ca Xp va Yp déu la
cac nguyén ttr brom hogc ca Xp va Yp déu 1a cac nguyén tir hydro cling nhu sd luong
nguyén ttr cacbon trong Rp; va Rp, 16n hon ¢6 do bén thusn loi.

Béng 37 thé hién két qua dénh gid clia céc vi du vé nhudm sir dung cac hop

chét duoc dai dién boi Cong thire (G).

Bang 37
Vi du vé nhudm El4
Vi du tdng hop 27
Hop chit thudc
G-1
nhudém
Rg Hexyl-nonyl
, Tong K/S 19
Hiéu suat nhuom _
Cin thudc nhudém Khong
D6 bén 4nh sang 6
Dobéngiit | Surthay d6i mau hodc 5
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phai mau
D6 nhiém | Bong 5
ban Nylon 5
D6 nhiém ban chét

long con lai !

Sur thay doi mau hodc
Do bén md héi phai mau 3
(co tinh axit) Do nhiém | Bong 5
ban Nylon 5

Sur thay d6i mau hosic
D3 bén md hoi phai mau °
(cotinhkiém) | Donhiém | Bong 5
ban Nylon 5
D6 bén co xét Kho >
Uat 5

Hiéu suAt nhudém ctia hop chét duge dai dién bdi Cong thie (G) duge mo ta
nhu sau. Hop chét dugc sir dung trong Vi du vé nhu(f)ni E14 trong d6 Rg la nhém alkyl
c6 tir 7 dén 18 nguyén tir cacbon c6 hiéu suét nhuém thuén loi.

Do bén ciia hop chét duoc dai dién boi Cong thire (G) nhu sau. Hop chét trong
d6 nhém hydrocacbon Rg ¢6 15 nguyén tir cacbon ¢6 d6 bén thuan loi.

Céc vi du vé nhuém polyetylen khac

Céc soi polyetylen dugc nhuém b%ng k§ thuat nhuém cacbon dioxit siéu t6i
han s dung hén hop ctia hai hodc nhiéu hop chét thubc nhudm dugc liét ké trong cac
Béng 3 dén 9 hoic cac hop chit thudc nhuém phén tin va céc hop chét tuong tu dugc

liét ké trong cac Bang 3 dén 9 thudng duge sir dung dé nhudm soi polyeste va tuong tir.
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Céc vai nhudém thu dugc phai trai qua qué trinh danh gia hiéu suat nhudm, thir

nghiém d6 bén 4nh sang, thir nghiém d6 bén giat, thir nghiém d6 béen mo hoi, va thir

nghiém do bén co x4t theo cach trong tw nhu vai nhudm polyetylen duge mod ta trén

day duge nhudm bing cach sir dung mot loai hop chét thude nhudm. Bang 38 thé hién

két qua d4nh gi4 ctia viéc nhudm bang cach sir dung cac thube nhudm trén day. Hiéu

suAt nhudm duoc danh gia dua trén téng gid tri K/S, gid tri L*, gia tri a*, va gia tri b*

thu duoc bing cach do mau clia vai nhudém ciling nhur thong qua xac nhan truc quan ve

phén cin thude nhudm sau khi nhuém. Mau cia vai nhudm duge do bang may quang

phé cau tich hop Color-Eye 5 (do GretagMacbeth LLC san xuéf) nhur sau: vai nhudém

duoc dén vao gidy tring, va mau ctia n6 dugc do bang cach str dung D65 1am ngudn

sang quan sat qua truong nhin hai do.

Bang 38
Vi du vé nhudém E15 E16 E18
1,00% 2,00%
A-3
om.f. om.f.
1,00%
. A-5
Hop chat thudc o.m.f.
nhudm ca 0,30% 0,30% 0,60%
o.m.f. om.f. om.f.
0,70% 0,70% 1,40%
D4
o.m.f. o.m.f. om.f.
Tdng hop chét thube 2,0% 2,0% 4,0%
nhuém om.f. om.f. o.m.f.
, L* 48,8 47,8 42,6
Hiéu suit nhuom
a* 4,6 3,0 5,2
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b* —5,0 —6,3 7,1
Téng K/S 68 74 97
Cin thudc nhuém Khong | Khong | Khong
D6 bén 4nh sang 5-6 56 5
Su thay d6i mau hodc
5 5 5
phai mau
. P nhiém | Béng 5 4-5 4-5
Do bén giat ,
ban Nylon 5 5 5
P nhiém ban chat
4 3-4 3-4
léng
Su thay d6i mau hodc
L . 5 5 5
D6 bén mo hoi phai mau
(c6 tinh axit) P nhiém | Boéng 5 5 5
ban Nylon 5 5 5
Sir thay d6i mau hozic
L s _ 5 5 5
Do bén md hoéi phai mau
(c6 tinh kiém) Ponhiém | Béng 5 5 5
ban Nylon 5 5 5
. Kho 4 4-5 2
Do bén co xat
uat 3 4 3-4

Nhur duroc thé hién tai Bang 38, khi sir dung hdn hop thude nhudm mau da cam,
thudc nhuém mau do, thudc nhudm mau tim, va thudc nhuém mau xanh lam theo sing
ché thu duoc trong cac vi du vé thubc nhuém E15, E16, va E18, s& thu dugc cac loai
vai nhuém mau den da dugc nhuém t6t va c6 dd bén cao.

Meiic dit cac phuong 4n theo séng ché di duge mé ta & trén, nhung sang ché
khong bi gi6i han & cac phuong 4n trén, va sur két hop thich hop gitta cac dang cua cac

255



49386 256/265

phuong an va cac dang duge thé thich hop ciing duoc bao gdm.

Cfing c6 thé thay dbi mét cach thich hop su két hop ctia cdc phuong an hoic
thir tur ciia cic budc vA stra dbi cac phuong 4n dé thay ddi cde thiét ké khac nhau va
nhitng thit trong tur dua trén kién thirc ciia ngudi ¢6 hiéu biét trung binh trong linh vuc
k§ thuét nay, va sang ché vcﬁng c6 thé bao gdm cac phuong 4n dugc stia dbi nhur vay.
Kha ning tmg dung trong cdng nghiép

Séng ché c6 thé duoc sir dung dé& nhudm sgi polyolefin dugc sir dung cho céc
mit hang y phuc nhu quén 40, d0 16t, mdi, bit tht, gang tay, va quﬁn 40 thé thao, cac chit
lidu ndi thit xe ¢ nhu chét lidu ghé ngdi, hang ndi thit nhu tham, rém ctia, chiéu, boc

ghé sofa va vo dém, va nhiing loai tuong tur.
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YEU CAUBAO HO

1. Thudc nhudém dé nhudm soi polyolefin véi su ¢ mét ciia cacbon dioxit siéu t61 han,
bao gdm it nhét mot hop chét trong sb cac hop chét dugc dai dién boi Cong thire chung

(A) dén (C) va (E) dén (F) bén dusi:

[Cong thirc héa hoc 226]
Xa ORp4
Rai
O,N N=N N,
Q @7 Ra2
Y NHCORp3 Cong thirc (A)

trong d6, trong Cong thirc (A),

X4 dai dién cho nhém nitro,

Y A dai dién cho nguyén tir halogen,

Ry dai dién cho nhém alkyl 6 tir 1 &én 6 nguyén ti cacbon,

R, dai dién cho nhém alkyl ¢6 tir 1 d&én 4 nguyén tik cacbon, va

R 43 dai dién cho nhém alkyl ¢6 tir 1 dén 14 nguyén tir cacbon (trong d6 it nhat
mdt trong s6 Ra1, Ras, va Ras 1a nhém alkyl c6 tir 4 dén 14 nguyén ttr cacbon), va

R dai dién cho nhém alkyl c6 tir 1 d@én 4 nguyén tix cacbon hodc

X dai dién cho nhém nitro,

Y A dai dién cho nguyén tir halogen,

Ra1va Ras doc 14p dai dién cho nhom alkyl co tir 1 dén 14 nguyén tr cacbon,

R, dai dién cho nhém alkyl c6 tir 6 dén 14 nguyén tir cacbon, va

R4 dai dién cho nhém alkyl c6 tir 1 dén 4 nguyén tir cacbon;
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[Cong thirc hda hoc 227]
/N\
S
OxN Rs1
N=N N
Rs2

NHCORGg3 Cong thuc B

trong do, trong Cong thiic B, Rg1, Re», va Re; doc 1ap dai dién cho nhom alkyl
¢6 tir 1 dén 14 nguyén tir cacbon (trong do it nh4t mdt trong sd Rg; va Rpp 13 nhém

alkyl co tir 4 dén 14 nguyén tir cacbon);

[Cong thirc hoa hoc 228]
Xc
Re1
O,N N=N N,
Q @' Re2
Ye NHCOR(3 Céng thic (C)

trong dd, trong Cong thirc (C),

Xc va Y dai dién cho bat ky su két hop nao cia nguyén tir hydro va nguyén tir
halogen, su két hop ctia nguyén tir halogen va nhém nitro, sy két hop clia nguyén tir
halogen va nhém xyano, sur két hop ctia nhém xyano va nhém Xyano, sy két hop coa
nhém nitro va nhdm Xyano, va sur két hop ciia nguyén tir hydro va nguyén tir hydro, va

Rey, Roo, va R doc 1ap dai dién cho nhém alkyl ¢6 tir 1 dén 14 nguyén tir
cacbon (trong do it nhét mét trong s6 Rer va Rez 12 nhém alkyl co tir 4 dén 14 nguyén
tir cacbon);

[Cong thirc hoa hoc 229]
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Cong thuc (E)
trong d6, trong Cong thic (E), Xg va Yg doc 14p dai dién cho nguyén tir
halogen, va

Ry, dai dién cho nhom alkyl c6 tir 8 dén 18 nguyén tir cacbon;

[Cong thirc hda hoc 230]
/N\
— S

O,N Re4

trong d6, trong Cong thire (F), Re1 va Ry, doc 1ap dai dién cho nhom alkyl c6 tir
4 dn 14 nguyén tir cacbon.
2. Thudc nhudém dé nhudém soi polyolefin véi sy c6 mat cia cacbon dioxit siéu t61 han,
bao gbm it nht ba hop chét trong s cac hop chét dugc dai dién bdi Cong thire chung

(A) dén (G) bén dusi, trong d6 thube nhudm 14 thube nhudm mau den:
[Cong thirc hoa hoc 231]

Xa ORAp4
Rai
OZN—< é}—N:N—</ />7N\
Raz
Ya NHCORs Cong thic (A)
trong do, trong Cong thirc (A),
X 4 dai dién cho nhém nitro,
Y A dai dién cho nguyén tir halogen,

Ra1, Raz va Ras doc 1ap dai dién cho nhém alkyl c6 tir 1 dén 14 nguyén tir
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cacbon (trong do it nh4t mdt trong s6 Rai, Ras, v Ras 1a nhom alkyl c6 tir 4 dén 14
nguyén tif cacbon), va

R4 dai dién cho nhom alkyl 6 tir 1 dén 4 nguyén tir cacbon;
[Cong thitc héa hoc 232]

NHCORss  Cong thire (B)
trong d6, trong Cong thic B, Ry, Rez, va Res doc 14p dai dién cho nhém alkyl

6 tir 1 dén 14 nguyén tir cacbon (trong do it nhét mét trong sb Rg; va Rp, va Resla

nhém alkyl c6 tir 4 dén 14 nguyén tit cacbon);

[Cong thirc hda hoc 233]
Xc
Ret
02N—< :>—N=N—</ >—N\
Re2
Ye NHCORcs  Céng thire (C)

trong do, trong Cong thire (C),

X va Y dai dién cho bt ky su két hop ndo clia nguyén tir hydro va nguyén i
halogen, su két hop clia nguyén tir halogen va nhém nitro, sur két hop clia nguyén tt
halogen va nhom xyano, su két hop clia nhém xyano va nhom Xyano, su két hop cia
nhém nitro va nhom xyano, va sir két hop ctia nguyén tir hydro va nguyén tir hydro, va

Rei, Reo, va Res doc 1ap dai dién cho nhom alkyl co tur 1 dén 14 nguyén tr
cachon (trong d6 it nhét mét trong sb Rei va Rez va Resla nhém alkyl ¢6 tir 4 dén 14

nguyén tir cacbon);
[Cong thitc hda hoc 234]
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Yo Cong thuc (D)
trong d6, trong Cong thiic (D), Xp va Yp doc 1ap dai dién cho nguyén tir hydro,
nguyén tir halogen, hodc nhém xyano,
Rp: dai dién cho nhém alkyl c6 tir 1 dén 14 nguyén tir cacbon, va
Ry dai dién cho nhom alkyl cé tir 1 dén 14 nguyén tir cacbon hodc nhom alkyl
c6 tir 1 dén 14 nguyén tir cacbon dugce thé bang CN (trong d6 it nht mét trong s6 Rp;

va Rpy 12 nhém alkyl ¢6 tir 4 dén 14 nguyén tir cacbon);
[Cong thitc hda hoc 235]

Cong thuc (E)
trong d6, trong Cong thirc (E), Xg va Yg doc ldp dai dién cho nguyén t
halogen, va

Ry dai dién cho nhém alkyl c6 tir 4 dén 18 nguyén tir cacbon;
[Cong thirc hoa hoc 236]

Cong thte (F)
trong do, trong Cong thirc (F), Rey va Re ddc 14p dai dién cho nhom alkyl co tir

4 dén 14 nguyén tir cacbon; va
[Cong thirc hoa hoc 237]
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O NHCORs  (Cong thirc (G)

trong d6, trong Cong thirc (G), Rg dai dién cho nhém alkyl c6 tir 7 dén 18
nguyén tir cacbon.
3. Thubc nhudm theo diém 2,

trong d6 thudc nhudm 13 thubc nhudm mau den bao gom:

it nhAt mét trong sb hop chét thuc nhuém mau tim hedc xanh lam bao gdm
mét hodic nhidu loai duge chon tir nhém bao gdm cac hop chat dugc dai dién bi Cong
thirc chung (A), cac hop chit duge dai dién boi Cong thitc chung (B), cac hop chét
duoc dai dién bdi Cong thire chung (C), va cac hop chit duoc dai dién bdi Cong thic
chung (F);

hop chét thuéc nhuém mau do bao g&”)m mot hodc nhiéu loai dugc chon tir
nhém bao gdm cAc hop chit dugc dai dién boi Cong thire chung (C) va cc hop chét
dugc dai dién bai Cong thite chung (D); va

it nht mot trong sb hop chét thudc nhudm mau vang hogc da cam bao gdm
mot hoac nhiéu loai duoc chon tir nhém bao gém cac hop chét duoc dai dién boi Cong
thirc chung (D), céc hop chit duoc dai dién boi Cong thirc chung (E), va céc hop chét |
dugc dai dién bai Cong thite chung (G).
4. Thubc nhudm theo diém 2 hoac 3,

trong d6 thubc nhudm 1a thube nhuém mau den bao gdm:

it nhét mot trong sb hop chét thudc nhuém mau tim hodc xanh lam bao gbm
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mot hoac nhiéu loai dugc chon tir nhém bao gém cac hop chét duoc dai dién bdi Cong
thire chung (A), cc hop chét duoc dai dién boi Cong thiic chung (B), va céc hop chat
duoc dai dién bai Cong thire chung (F);

hop chat thubc nhuém mau do 13 hop chét dugc dai dién bi Céng thirc chung
(C); va

hop chit thubc nhuém mau da cam bao gém mot hoac nhiéu loai duoc chon tir
nhém bao gdm cac hop chét dugc dai dién béi Cong thirc chung (D) va céc hop chét
duoc dai dién bai Cong thire chung (E).
5. Thubc nhudm theo diém bét ky trong sb cac diém tir 2 dén 4, bao gom:

hop cht thudc nhuém méu xanh lam 13 hgp chét duoc dai dién bdi Cong thic
chung (A);

hop chét thubc nhudém mau do 1 hop chat dugc dai dién boi Cong thire chung
(C); va

hop chat thuéc nhudm mau da cam 14 hop chat dugc dai dién boi Cong thie
chung (D).
6. Thubc nhudm theo diém bét ky trong sb cac diém tir 3 dén 5, bao gom:

hop chét thubc nhudm méu tim hogc xanh lam véi lugng tlr 30 dén 70 % khoi
luong;

hop chét thube nhudm mau d6 véi lugng tir 5 dén 25 % khoi lugng; va

hop chét thudc nhuém mau vang hoic da cam véi luong tir 15 dén 55 % khéi
luong.

7. Thudc nhudm theo diém 6, bao gom:
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hop chét thudc nhuém mau tim hodc xanh lam véi luong tir 40 dén 60 % khéi
luong;

hop chét thudc nhudém mau d6 véi lugng tir 5 dén 25 % khéi luong; va

hop chét thudc nhuém mau vang hoic da cam véi luong tir 25 dén 45 % khéi
luong.
8. Phuong phap nhudém dé nhudm soi polyolefin v6i sur ¢ mat ctia cacbon dioxit siéu
t6i han, bao gdm budc nhuém d& nhuém soi polyolefin bang cach sir dung thudc
nhudm theo diém bt ky trong sb cac diém tir 1 dén 7 véi su c6 mit cia cacbon dioxit
siéu to1 han.
9. Phuong phap nhuém theo diém 8, trong d6 budc nhudm dugce thuc hién & nhiét d§
31°C hoac cao hon va ap suét 14 7.4 MPa hoic 16n hon.
10. Phuong phép nhudm theo diém 8 hoic 9, trong d6 ndng d6 thudc nhudém tuong tmg
véi soi ndm trong pham vi tir 0,1 dén 6,0 % o.m.f. (trén khéi luong soi).
11. Phuong phép nhudm theo diém bét ky trong sb cac diém tir 8 dén 10, trong d6 soi
polyolefin la soi nhua polypropylen.
12. Phuong phap nhudm theo diém bét ky trong s6 céc diém tir 8 dén 10, trong d6 soi
polyolefin 1a soi nhura polyetylen.
13. Soi polyolefin dugc nhuém bing phuong phap nhuém theo diém bt ky trong sb

cac diém tir 8 dén 12.
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