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(54) HOP CHAT CHUA NHOM OXIM ESTE VA/HOAC NHOM AXYL

(57) Séng ché& dé cap dén hop chét chita nhém c6 cong thitc I tity ¥ dugc thé duoc
ngung tu v6i mot hodc hai nhém c6 cong thic II tiy § dugc thé, trong d6 mbi
goc A va E doc lap 1a -CH,-, -NH-, -O-, -S- hoic -C(=0)-, va B 1a mot lien két, -
CH,-, -NH-, -O-, -S- hodc -C(=0)-, hop chit nay chda it nhdt mot nhém axyl
va/hodc nhém oxim este gan truc ti€p hodc gidn ti€p vao né. Hop chat nay thich
hgp dugc dung trong nhiéu tng dung, trong d6 ¢6 tng dung 1Am chit khoi mao

quang.

Cong thic I,

Cong thuc I1.



20818

Linh vye ky thuét dwge dé cap

Sang ché dé cap dén hop chét chua it nhét mot nhém oxim este va‘hoic nhém
axyl. Cu thé hon, sang ché dé cip dén hop chét trén co s¢ inden dd duoc ngung tu véi

floren va cac chét din xuit cia ching.
Tinh trang ky thuit ciia sang ché

Cac ché phim nhay 4nh sang hodic cic ché phdm c6 thé quang polyme hoa
thuong bao gém, vi du, hop chit c6 thé polyme hoéa chira lién két khong no kiéu etylen
va chét khoi mao qua trinh quang polyme hoa. Céc ché phdm nhay 4nh séng hodc cac
ché phim c6 thé quang polyme hoa niy dugc polyme héa va hoa ran khi duge chiéu
anh sang, va do d6 dugc sur dung, vi dy, trong muc dé xép chir trén phim hodc muc
quang hoa rin, dia in nhay anh sang, chét can loc mau, nhya nén mau den va nhiéu loai

chat can quang, k€ ca chat can mau mang kho.

Trong nhitng ndm gan diy, nhu cau vé cac ch¢ pham nhay anh sang hodc cac
ché pham c¢6 thé quang polyme hoa nhay véi cac nguon anh sang cé budc song ngan
(365nm hodc 405nm) ngay cang gia tang, va do d6 nhu cau ve chat khoi mao qua trinh

quang polyme héa nhay véi cac ngudn anh sang nay ciing ting 1én.

Céc chét khoi mao qua trinh quang polyme héa con dugc goi cac chat khoi mao
quang gbc tu do. Khi tiép xic véi anh sdng cé budc séng thich hop véi cac chét khoi
mao, cac chét nay tao ra cac gdc tw do, va do d6 khoi mao qué trinh polyme héa gbe tur
do dbi véi cac hop chit c6 thé polyme hoa dugc ¢6 & xung quanh chét khoi mao nay.

Viéc cac chat khoi mao quang nay thé hién tinh nhay tét ddi véi anh sang, dic
biét 1a trong vung cyc tim (UV) cla quang phd, it bac mau khi sir dung va tinh 6n dinh
ot ddi véi nhiét do (dé bao quan va xir 1y) 1a diéu mong mudn.

Mot vai hop chét hitu co chira nhém axyl va/hodc nhom oxim este dugce biét la
chat khoi mao quang géc tu do. Chung dugc su dung & cac chét can loc mau do su hép
thu cda ching trong viing phong xa cuc tim (ndm trong khoang tir 300nm dén 450nm).
Irgacure OXE-01™ va OXE-02™ (dugc san xuét bdi BASF, Dirc) 1a cac chat khoi mao

quang da biét cho mot vai ing dung, ke ca cac chat can loc mau. Mot s hop chit trén
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co s¢ triazin cling duoc biét 14 chit khoi mao quang hitu dung.
WO 2008/138724 dé cap dén hop chét oxim este trén co s& cac din xuét

carbazol cu thé, va viéc sir dung chung lam chat quang khoi mao trong ché pham c6

thé quang polyme hoa.

WO 2008/138732 dé cap dén hop chit oxim este chira it nhit hai nhém oxim
este 1am nhém thé trén cac trén hé hop chat thom, bao gdm hop chit di vong, va viéc
str dung chiing lam chat quang khoi mao trong cac ché pham c6 thé quang polyme héa.

WO 2009/019173 dé cap dén hop chét oxim este bao gdm N-alkylcarbazol da
duoc axyl hoa va viéc st dung chung lam chit quang khoi mao trong cac ché phim co
thé quang polyme hoa.

US 2010/0188765 Al ciing dé cap dén hop chit oxim este chta it nhit hai
nhom oxim este lam nhom thé trén cac trén hé hop chét thom, bao gf‘)m hgp chét dj
vong, va viéc st dung chung lam chit khoi mao trong cic ché phidm co thé quang

polyme hda.
Bén chat ky thuit ciia sang ché

Sang che d€ xuat:

1. Hop chit c6 cong thire sau:

Cong thtrc 1,

Cong thirc 2, hodc
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Cong thtc 3,
trong do:

mdi Q doc lap 1a 1 dén 4:

e hydro;

e -Ey;

o -LK-Ei;

o -LK-(Ei);

o C1-C)z alkyl tity ¥ dugc thé bang mot hodc nhidu —NR 19Ry, -O-L va/hodc -S-L;

e C;—Ci2 haloalkyl;

e C4—Cg xycloalkenyl;

e C2-C2 alkynyl;

e phenyl hodc -N(Ris)-phenyl, mdi gbc tuy y dugc thé bing mot hodc nhiéu
Ci-Ce alkyl, halogen, nitril, alkyloxy, -COOR 9 va/hodc C»-C, alkylcarboxyl;

* benzoyl, naphtoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, mdi gc tuy y
dugc thé bing mét hodc nhidu C1—Ca alkyl, C1—Cy haloalkyl, -SRy9, -OR 9, -NR 19R 2,
halogen, phenyl, -COOR 9, -CONR9R20, -CN, -NO; va/hodc C3-Cig xycloalkyl, trong
do C3-Cyp xycloalkyl ¢o thé bi ngét mach bdi -O-, -(C=0)- hodc -N(R9)-;

¢ -NR6R7; va’hoidc

o thiophen carbonyl hodc pyrolidinyl, mdi gdc tiy y dugc thé bing mét hodc
nhiéu C;-Cs alkyl, halogen, nitril, alkyloxy, -COOR19, va/hodc C,-C2 alkylcarboxyl,
va

mdi nhém Ry doc lap la:

e hydro;

o-Ej;

o - K-Ey;

* -LK-(E1)2;
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e C1—C12 alkyl tuy y dugc thé béng mot hodic nhiéu -NR9R20, -O-L va/hoic -S-L;

¢ C4—Cs xycloalkenyl;

e C2-Cy2 alkynyl; hodc

e phenyl tdy ¥ dugc thé bing mot hogc nhidu Ci-Cs alkyl, nitril, alkyloxy. -

COOR s, va’hodc C,-Ci2 alkylcarboxyl,

va/hogc hai Ry duge gén vao cung mdt nguyén tir cacbon 1a =0 hodc =E,

trong do:

- E1 12 nhém oxim este c¢6 cong thirc -CR¢=N-O-(C=0)-R7, =E; 1a nhém oxim
este ¢o cong thirc =N-O-(C=0)-R3,

- LK- la alkylen, xycloalkylen, alkenylen, xycloalkenylen, alkynylen,
xycloalkynylen, arylen, -S-arylen, -NH-arylen hodc -N(aryl)-arylen dugc thé tiy y, ma
mdi nhém nay tiy y chtra mot hodc nhidu nguyén tir oxi, nguyén tr luu huynh, nguyén
tr nito, nhoém carbonyl, nhoém carbamat, nhém carbamit va/hodc nhom este,

trong dé Re la:

e hydro;

e C1-Ci2 alkyl dugc thé tiy ¥ bing mot hodc nhiéu:

o phenyl,
o halogen,
o -NRyRjo,
o -0O-L, va’hoic
o -S-L;
* C4-Cio xycloalkyl, C3-Ciz alkenyl, C4-Cio xycloalkenyl, C»-Ci» alkynyl hodc
C4-Cio xycloalkenyl, ma mdi nhém nay dugc thé tuy y bing alkyl va/hodc -O-L; hoidc
e phenyl duoc thé tiry y bang mot hoic nhiéu:
o Ci-Cs alkyl,
o halogen,
O nitril,
o alkyloxy,
o -COORg, va’hodc
o C»-C2 alkylcarboxyl,
trong d6 m&i nhém Re va Ry doc lap 1a hydro, Ci-C2 alkyl; C4-Cio xycloalkyl; Ci-Ci,
alkenyl; C4-Cio xycloalkenyl; C,-Ci2 alkynyl; Cs-Cio xycloalkynyl; Ci-Cpa haloalkyl
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hozc aryl dugc thé tuy ¥, va

Ry la alkyl, xycloalkyl, alkenyl hodc xycloalkenyl, mdi nhom nay dugc thé tuy y
bing aryl hodc halogen, hodc R 12 aryl duoc thé ty y bing alkyl hodc halogen,

L 1a nguyén tr hydro hodc Ci-Cs alkyl,

Ris6 va R17 doc lap la:

e hydro,

o C1—C)2 alkyl ty y dugc thé bang mét hodc nhiéu —~NR Rz, -O-L va/hoic -S-L;

o C4—Cyo xycloalkyl;

e C4—Cyo xycloalkenyl,

e C,-Cy2 alkynyl;

e C1—Ci2 haloalkyl; hodc _

e phenyl hoic benzoyl, mdi gbc tiiy y dugc thé bing mot hodc nhiéu C;-Cs alkyl,
halogen, nitril, alkyloxy, -COOR 9 va/hodc C,-C; alkylcarboxyl nhom, va

Ri9 va Ryo ddc lap la hydro, C1—Ci2 alkyl; Ci—Ci2 haloalkyl; C4—Cs xycloalkenyl
hodc C,-Cy2 alkynyl,
v6i diéu kién hop chét nay chira it nhdt mot nhém oxim este hodc nhom axyl, va véi
diéu kién néu Rai duge gin vao nguyén ti nito va Ry 12 -E; thi -E; khong phai 1a -

CR¢=N-0-(C=0)-R.

2. Hop chét theo muc 1, hop chét nay c¢6 cong thtc sau:

Cong thuc 1,



Cong thire 2', hodc

Cong thuc 3',
trong do:

mdi gée Qi1, Q12 va Qi3 doc 1p la:

¢ hydro;

o-Ey;

o - K-Ei;

o -LK-(Ei)2;

e C1—C)2 alkyl tiry y dugc thé bang mot hodc nhiéu ~NR9R20, -O-L va/hoic -S-L;

e Ci—C\2 haloalkyl;

e C4—Cs xycloalkenyl,

e C»-Cy2 alkynyl;

e phenyl hodc -N(Ri9)-phenyl, mdi gbc nay tuy y dugc thé bang mdt hodc nhidu
C1-Ce alkyl, halogen, nitril, alkyloxy, -COOR\9, va/hoic C2-C1, alkylcarboxyl;

* benzoyl, naphtoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, mdi goc tuy y
duoc thé bang mot hodc nhiéu Ci—Cao alkyl, C1—C4 haloalkyl, -SR9, -OR 9, -NR 19R 50,
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halogen, phenyl, -COOR 9, -CONR9R20, -CN, -NO; va/hoic C3-Cio xycloalkyl, trong
d6 C3-Cio xycloalkyl c6 thé bi ngit mach béi -O-, -(C=0)- hodc -N(R9)-;

¢ -NR¢R17; hoic

o thiophen carbonyl hogc pyrolidinyl, mdi gbc nay tiy y dugc thé bing mot hoidc
nhiéu C-Cs alkyl, halogen, nitril, alkyloxy, -COOR 9, va/hodc C,-Ci2 alkylcarboxyl,
mdi nhém Ry, doc lap la:

e hydro;

o C1-Ci2 alkyl tity ¥ dugc thé bing mét hodc nhidu ~NR9R20, -O-L va/hodc -S-L;

e C1—Ci2 haloalkyl;

e C4—Cg xycloalkenyl;

e C2-Cy2 alkynyl;

e phenyl hodc -N(Ris)-phenyl, mdi gbc nay tiy y duogc thé bang mot hodc nhidu
Ci-Cs alkyl, halogen, nitril, alkyloxy, -COOR 19 va/hodc C,-C» alkylcarboxyl; hodc

* benzoyl, naphtoyl, phenyloxycarbonyl hodc naphtyloxycarbonyl, mdi gdc tuy y
duoc thé bang mét hodc nhidu C1—Cyp alkyl, C1—Cy haloalkyl, -SR9, -OR o, -NR 19Ra0.
halogen, phenyl, -COORy, -CONR9R2, -CN, -NO2 va/hodc C3-Cio xycloalkyl, trong
d6 C3-Cio xycloalkyl bi ngit mach béi -O-, -(C=0)- hodc -N(R19)-,

trong d6 Rie, Ri7, Rig, Rag, Rai, L, -LK- va -E| nhu duogc xéac dinh theo muc 1,
véi diéu kién hop chét nay chira it nhit mot nhom oxim este hodc nhom axyl, va véi

diéu kién néu Ry duge gén vao nguyén tu nito thi Rz; khong phai 1a -E;.

3. Hop chét theo muc 1 hodc muc 2, trong d6 -LK-E; 1a nhom c6 cdng thirc:
Ris E4
~<i } { } Q "
| :

Ris Rig

va -LK-(E1)2 1a nhém ¢6 cong thirc:
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trong d6 Rig 1a hydro hodc C,—Ci2 alkyl tiy y duge thé bang mét hodc nhiéu -O-L
va‘hoidc -S-L, va
trong do L, Ry va R17 dugc xac dinh theo muc 1.
4. Hop chét theo muc bit ky trong s6 cac muc 1 dén 3, trong do

emdi nhém Q, Qi, Q2 va Qs néu ¢6 mat, 1a mot -E; c6 cong thiac -
CRs=N-O-(C=0)-Ry, trong d6 Rs la C1~C2 alkyl tly y duge thé bang -O-L, trong d6 L
1a Ci-Cs alkyl, va R7 1a C—Cy; alkyl;

o tit ca cac Ry, néu co madt, 1a hydro; va

o tht ca cac Ry, néu ¢6 mit, 13 hydro hodc C1~C1a alkyl.

5. Hop chét theo muc bit ky trong sb cac muc 1 dén 3, trong do:

o mdi géc Q, Qu1, Qi2, va Qus, néu ¢6 mat, 1a mot -LK-Ey, trong d6 E| ¢6 cong
thitc -CRs=N-O-(C=0)-Ry, trong d6 Re 1a Ci=C)2 alkyl tiy y duoc thé bang -O-L,
trong do L 1a C-Cs alkyl, va Ry 1a C,—C1» alkyl;

e tit ca cic Raz, néu co mat, 1a hydro;

o tit ca cac Ra1, néu co mat, 1a hydro hodc C-Ci; alkyl; va

¢ LK 1a nhém cé cong thirc:

E
Riﬁ ] R15 RIG
O O E, S E,
N
‘ , Ryz , Ry

hodc

£,
R
"-~/©/

I

E)

trong d6 Ris 1a hydro hoic benzoyl dugc thé bang C1-Cs alkyl, Ry7 1a hydro, va Rz la
Ci—Ciz alkyl.

6. Hop chét theo muc bt ky trong sb cac muc 1 dén 3, trong d6 mdi gbe Q1, Qi va
Qi3, néu co6 mat, 1a hydro; mdi géc Q va Ry, néu ¢6 mit, 1a mot nhom c6 cong thirc
-N(Ri9)-phenyl, trong d6 Rig l1a Ci—C); alkyl, va mdi cip goc Rz ma dugce gin vao

cung mot nguyén tr cacbon la =E,, trong d6 Ry 14 C1—C;2 alkyl.

-9-



20818

7. Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 3, hop chét nay c6 cong thic

sau:
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lCong thire 1

hodc

Cong thuc 3,

trong do:
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mdi nhém Q doc lap 1a 1 dén 4:

e hydro;

o -Ey;

o -LK-Ei;

o -LK-(E1)z;

e Ci-Ci2 alkyl dugc thé tuy y bing mot hodc nhiéu -NR9Ra, -O-L vashodc S-L;

e C;-Ci2 haloalkyl;

e C4-Cg xycloalkenyl,

e C2-Cyz alkynyl;

» phenyl hodc -N(Ry9)-phenyl, ma mdi nhém nay duoc thé bang mot hodc nhiéu
Ci-Ce alkyl, halogen, nitril, alkyloxy, -COORs va/hodc C»-C; alkylcarboxyl;

e benzoyl, naphthoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, ma méi
nhém nay dugc thé tily y bing mdt hodc nhiéu Ci-Cag alkyl, C1-C4 haloalkyl, -SR 9, -
ORu9, -NR19R20, halogen, phenyl, -COOR19,-CONR 19R20, -CN, -NO; va/hoic C3-Cho
xycloalkyl, trong d6 C3-Cio xycloalkyl c6 thé bi ngat mach bai -O-, -(C=0)- hoic -
N(Ru9)-;

¢ -NR¢R7; va/hodc

» thiophen carbony! hodc pyrolidinyl, ma mdi nhom nay duoc thé bing mot hoac
nhiéu C;-Cs alkyl, halogen, nitril, alkyloxy, -COOR 19 va/hodc C,-C» alkylcarboxyl, va
mdi nhém Ry doc lap 1a:

e hydro;

o-L;

o - K-Ei;

o -LK-(Ei);

e Ci-Ci2 alkyl dugc thé tuy y bing mot hodc nhiéu -NR j9Rag, -O-L va/hoiic -S-L:

e C4-Cg xycloalkenyl;

e C3-Cy2 alkynyl; hodc

e phenyl duoc thé tuy y bang mot hodc nhidu C-Cs alkyl, nitril, alkyloxy, -
COOR 6 va/hodc C,-Ci alkylcarboxyl,
va/hodc hai nhém Ry duge gin vao cling mot nguyén tu cacbon la =0,

trong do:
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-E1 1a nhom axyl ¢6 cdng thirc -C(=0)-R30, trong d6 R3o 13 alkyl duoc thé tay v,
xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, hodc aryl, ma mdi nhém nay
tiy ¥ chita mot hodc nhiéu nguyén tr oxi, nguyén t& luu huynh, nguyén ta nit_o, nhém
carbonyl, nhém carbamat, nhom carbamit va/hodc nhom este, va

-LK- 12 mét nhom alkylen, xycloalkylen, alkenylen, xycloalkenylen, alkynylen,
xycloalkynylen, arylen, -S-arylen, -NH-arylen hodc N(aryl)-arylen duoc thé thy y, ma
moi nhém nay tiry y chira mét hodc nhiéu nguyeén tir oxi, nguyén tir luu huynh, nguyén
tu nito, nhém carbonyl, nhém carbamat, nhém carbamit va/hodic nhém este,

L 1a nguyén tir hydro hodc Ci-Cs alkyl,

Ri6 va Ri7 doc lap la:

e hydro,

o C1-Cizalkyl dwgc thé tiy y bang mot hodc nhidu -NR9Ra, -O-L va/hoic -S-L:

e C4-Cyp xycloalkyl,

e C4-Cyo xycloalkenyl;

e C2-Cy2 alkynyl;

e C-Ci2 haloalkyl; hoac

* phenyl hodc benzoyl, ma mdi nhém nay duge thé tuy y bang mot hodic nhiéu
Ci-Cs alkyl, halogen, nitril, alkyloxy, -COOR ¢ va/hodc nhém C2-C1» alkylcarboxyl,
va

Ri9 va Rao d0c 14p 1a hydro, Ci-Ciz alkyl; Ci-Ciz2 haloalkyl; C4-Cg xycloalkenyl;
hodc C,-Cy; alkynyl,

v6i didu kién hop chit nay chira ba nhom axyl.

9. Hop chét theo muc 8, hop chét nay c6 cong thirc:

-15-



Cong thuc 1’

Cong thuc 37,
trong do:

mdi nhém Qi1, Q12 va Qi; ddc lap la:
e hydro;
o .LEy;
o -[LK-E;
o -LK-(E1);
o C1-Ci2 alkyl dugc thé tity ¥ bang mét hodc nhidu -NR 19Raq, -O-L va/hodc -S-L:
e C;-Ci2 haloalkyl;
e C4-Cg xycloalkenyl,
e C»-Cyz alkynyl,
e phenyl hodc -N(R9)-phenyl, ma mdi nhém nay duge thé bang mot hodc nhiéu

C1-Ce alkyl, halogen, nitril, alkyloxy, -COOR 9 va/hodc C,-Ci2 alkylcarboxyl;

-16-
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« benzoyl, naphthoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, ma méi
nhém nay dugc thé tily ¥ bang mot hodc nhiéu Ci-Cao alkyl, C1-Cq haloalkyl, -SRy9, -
OR19, -NR19R20, halogen, phenyl, -COOR19,-CONR19R2¢, -CN, -NO3 va/hodc C3-Cio
xycloalkyl, trong d6 C3-Cio xycloalkyl ¢é thé bi ngdt mach bai -O-, -(C=0)- hoic -
N(Ri9)-;

e -NR6R17; hodc

e thiophen carbonyl ho#c pyrolidinyl, ma mdi nhém nay dugc thé bang mot hoic

nhiéu C-Cs alkyl, halogen, nitril, alkyloxy, -COOR s, va/hoic Co-Ci2 alkylcarboxyl,

mdi nhém Ryz doc lap 1a:

e hydro;

e C1-Cr2 alkyl duoc thé tiy y bang mét hodc nhiéu -NR9R20, -O-L va/hoic -S-L;

¢ Ci-Ci2 haloalkyl;

e C4-Cg xycloalkenyl;

e C,-Cy2 alkynyl;

e phenyl hogic -N(R19)-phenyl, ma mdi nhom nay dugc thé biang mét hoac nhiéu
C1-Cs alkyl, halogen, nitril, alkyloxy, -COOR19, va/hodc C,-Ci2 alkylcarboxyl; hoac

e benzoyl, naphthoyl, phenyloxycarbonyl, hoc naphtyloxycarbonyl, ma mdi
nhom nay dugc thé bing mot hoic nhiéu Ci-Cao alkyl, C1-Cq haloalkyl, -SRs, -OR 9, -
NR9R20, halogen, phenyl, -COORy, -CONR19R29, -CN, -NO2 va/hodc C;3-Cig
xycloalkyl, trong d6 C3-Cio xycloalkyl bi ngét mach bai -O-, -(C=0)- hoidc -N(Ry9)-,
trong do6 Rie, R17, R19, Rao, R21, L, -LK- va -E| nhu dugc xac dinh trong diém 8,
voi didu kién 1a hop chét nay chira ba nhom axyl.

10. Hop chat theo muc 8 hodc muc 9, trong d6 -LK-E; la:
Rig Ry Rig B
\ &
& S E Rig /©/
\N N
Ryy . Ryz . | ' t '
Ris E,
Q3 L oo
A~ QLT
N N
[ |

Rys Rag hodc
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va -LK-(Ei): la:

jesCaRSUeaRsuss

hoac |

¥ ¥

trong d6 Ris 1a hydro hodc C;-Ci2 alkyl duge thé tity ¥ bing mdt hodc nhiéu -O-L
va/hoic -S-L, va

trong dé L, Ri6 va R17 nhu duge xéac dinh trong diém 8.

11. Hop chit theo diém bt ky trong s cac diém tir 8 dén 10, trong do:

e mdi nhém Q, Q11, Q12 va Qu3, khi c6 mit, 1a mot nhém -LK-E; hodic -Ey, trong
d6 E1 ¢6 cong thirc -C(=0)-R3, trong d6 Rso 1a C1-C12 alkyl mach thing, phenyl,
phenyl dugc thé bing alkyl hodc alkyloxy hodc thiophenyl;

e tit ¢4 cadc nhom R22, khi ¢6 mat, 1a hydro;

e tit ca cac nhém R21, khi ¢6 mit, 14 Ci-Cr, alkyl, va

e -LK- 12 2-phenylen hodc 4-phenylen,
voi didu kién 12 hop chét nay chira ba nhém nhom axyl.

12. Hop chét theo muc bét ky trong s6 cac muc tir 8 dén 10, hop chit nay c6 cong

thirc:
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hoac
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M0 ta van tit cac hinh vé
Ban md t4 bao gom céc hinh v& kem theo dudi day.

Hinh 1 1 so d6 phan ung tao ra 3-axetyloxim-O-axetat-6,12-dietyl-12-metyl-
6,12-dihydro-6-aza-indeno[1,2-b]floren;

Hinh 2 13 so d6 phan tng tao ra 7-axetyloxim-O-axetat-10-etyl-12,12-dihexyl-
10,12-dihydro-10-aza-indeno[2,1-b]floren;

Hinh 3 14 so db phan tng tao ra 9-axetyloxim-O-axetat-2-metoxy-12,12-dietyl-
6,12-dihydro-6-thia-indeno[1,2-b]floren;

Hinh 4 14 so dd phan ung tao ra 7-axetyloxim-O-axetat-12,12-dimetyl-10,12-
dihydro-10-oxo-indeno[2,1-b]floren;

Hinh S 14 so db phan tng tao ra 8-axetyloxim-O-axetat-11,13,13-trietyl-6,6-
dimetyl-11,13-dihydro-6H-11-aza-indeno[2,1-b]antraxen;

Hinh 6 la so dé phan {mg tao ra 10-(4-axetyloxim-O-axetat phenyl)-7-
axetyloxim-O-axetat-2-metoxy-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]

floren;

Hinh 7 13 so dd phan ing tao ra 10-(4-axetyloxim-O-axetat phenyl)-2,7-
diaxetyloxim-O-axetat-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren;

Hinh 8 13 so dd phan tng tao ra 3,9-diaxetyloxim-O-axetat-6-hexyl-6H-12-

thia-6-aza-indenol[ 1,2-b]floren;
Hinh 9 13 so d phan ung tao ra 10-hexyl-10H-10-aza-indeno[2,1-b]floren-12-
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O-axetyloxim;

Hinh 10 14 so d phan ung tao ra 7,7’ -axetyloxim-O-axetat-1,1’-dimetyl-
bisindeno[3,2-b:2°,3°-h]-9-sec-butyl carbazol,
Hinh 11 1a so d6 phan tng tao ra 4,9,13-trietoxyaxetyloxim-O-triaxetat

fruxenon,;

Hinh 12 12 biéu dd thé hién phd cuc tim-nhin thdy duoc (UV-Vis) cua 3,8,13-
triaxetyl-5,10,15-trihexyl-10,15-dihydro-SH-5,10,15-triazadiindeno[1,2-a;1',2'-c]floren

trioxim tri-O-axetat;

Hinh 13 1a biéu d6 thé hién phé cuc tim-nhin théy duoc (UV-Vis) cua Carba-
035, Truxe-08, Truxe-07 va Truxe-12;

Hinh 14 14 biéu d6 thé hién muc hép thy cuc tim-nhin thdy duge (UV-Vis)
tvong ddi cta Truxe-04 (INDENO 332), Truxe-13 (INDENO 336), Truxe-14
(INDENO 332B), Truxe-15 (INDENO 338) va Truxe-16 (INDENO 333);

Hinh 15 13 biéu dd thé hién mirc d tiéu thy oxy cia mang lam sach oxy chua

INDENO 332 duéi dang ham sé cua thoi gian; va

Hinh 16 1a biéu db thé hién mirc d6 tiéu thy oxy cua mang lam sach oxy chira

INDENO 336 dugi dang ham sé cua thoi gian.
Mo ta chi tiét sang ché
Hop chit theo sang ché

Dé dé hiéu hon, thuat ngi¥ "truxen" néu trong ban md ta duogc dung dé chi hop

chat ¢6 cong thirc sau:

) A
A

v

hodc véi tit ca cac nguyén tir hydro dugc thé hién:
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O day, thuét ngit "triazatruxen" dugc dung dé chi hop chit con dugc goi la

5,10,15-triazatruxen c6 cong thirc sau:
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hodc véi tit ca cac nguyén tir hydro dugc thé hién:

Truxen, truxenon, va triazatruxen c6 s6 CAS lan lwot 548-35-6, 4430-15-3 va

109005-10-9.

Cac hop chét theo sang ché c6 it nhdt mdt nhém oxim este va/hodc nhom axyl
gin tryc tiép hodc gian tiép gén vao né. Thuat ngit "gén vao nd" ¢6 nghia 1a mot hodc
hai nguyén ti hydro trén nguyén tir cacbon hodc nguyén tir nito ctia hop chit nay duoc

thé bing nhom oxim este hodc nhém axyl.

Céc nhém oxim este va cac nhém axyl c6 thé duoc gin truc tiép hodc gian
tiép. Thuat ngit "dwoc gin truc tiép hoac gian tiép" c6 nghia 12 c6 thé ¢6 nhém lién két
(-LK-) giitta nhém nay va hgp chit. Néu nhom lién két d6 c6 mat, thi nhom nay dugc

coi la gin gian tiép, néu khéng thi né dugce gén truc tiép.

-LK- 1a alkylen, xycloalkylen, alkenylen, xycloalkenylen, alkynylen,
xycloalkynylen, arylen, -S-arylen, -NH-arylen, hodc —N(aryl)-arylen da dugc thé mot
cach tiy y, mdi gbc tiy y chira mot hodc nhiéu nguyén tr oxy, nguyén tur luu huynh,
nguyén t nito, nhém carbonyl, nhém carbamat, nhém carbamit, va/hoiic nhom este.
Bén chat cta céc phan tir thé cha cac gbc nay la khéng quan trong dbi véi sang ché
chimg nao chiing khéng ngin can hop chét theo sang ché hoat d6ng nhu chét khoi mao
quang. Céc phan tir thé nay c6 thé thé nguyén tir hydro bét ky cua cac nhom nay, ké ca
nguyén tir hydro da dugc gin vao nguyén tir nito trong nhom -NH-arylen. Theo cac
phuong 4n, cac phan tir thé nay 14 mét hodc nhidu:

e mach polyetylen glycol,

o C1-C12 alkyl tily y duoc thé bing mét hoic nhiéu:
o -NRsRo,
o -O-L,
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o -S-L, va/hoic
o phenyl tiy y duge thé bang mét hodc nhiéu: C,.Ce alkyl, halogen, nitril,
alkyloxy, COOR19, va/hodc Cz-C1; alkylcarboxyl;
® C4-Cyo xycloalkyl, C2-Ci2 alkenyl, Cs-Cio xycloalkenyl, C;-Ci2 alkynyl, Cs-Cio
xycloalkynyl, mdi gdc nay tuy y dugce thé bang alkyl va/hodc -O-L, va/hoic
e aryl, nhu phenyl, biphenyl va naphtyl, hoic aryloyl, nhu benzoyl, mdi gbc nay
tiy y duoc thé bing mot hodc nhidu:
0 C1-Cs alkyl,
o halogen,
onitril,
oalkyloxy,
0-COOR g, va’hodc
0 C2-Cy2 alkylcarboxyl.
trong d6 L 1a nguyén tr hydro hodc C1-C6 alkyl, and trong ¢6 mdi nhém Rg, R va Rig
la mot nguyén tr hydro doc l1dp, Ci-Ci2 alkyl; Cs4-Cig xycloalkyl; Ci-Ciz alkenyl; Cs-
Cio xycloalkenyl; Cz-Ci2 alkynyl; Cs-Cio xycloalkynyl; Ci-Ci, haloalkyl; hodc aryl,
dugc thé tuy y ching han phenyl va naphthyl dugc thé hodc khong dugc thé. Theo cic
phuong 4n, aryl dugc thé tuy y duoc thé bang alkyl hodc alkyloxy..

Trong cac phuong an khi nhom lién két -LK- dung dé gén nhom axyl, thi -LK-
14 arylen, nhu phenylen.

O day, thuit ngit nhém oxim este la —CRe=N-O-(C=0)-R; hoic
=N-O-(C=0)-Ry, trong d6 Rs va R7 1a cic phén tir thé gidng nhau hodc khéac nhau.

Re la:
e hydro;
e C—Cy; alkyl tuy y duoc thé bing mét hodc nhidu:
o phenyl,
o halogen,
o -NRoRiqg,
o -0O-L, va/hoac
o -S-L;

o C4~Cio xycloalkyl, C;-Ci2 alkenyl, C4—Cio xycloalkenyl, C2-Ci2 alkynyl,
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hodc C4—Cio xycloalkenyl, mdi gdc nay tiy y duge thé bang alkyl va/hodc
-O-L; hoac
e phenyl tiy y duoc thé bing mot hodc nhidu:
o Ci-Cg alkyl,
o halogen,
o nitril,
o alkyloxy,
o -COORyg, va/hodc
o (C2-Cy2 alkylcarboxyl,

trong do L, Rs, Rg va Rio dugc xac dinh nhu trén.

Theo céc phuong an, Re 14 alkyl tuy ¥ duge thé bing —O-C)-Cs alkyl. Trong

cac phuong an cu thé hon, Re 1a metyl hoiic butyl. Theo céc phuong 4n, Re 1a metyl.

Trong cdc nhém oxim este, nhém R7 ¢é lién quan dén viée tao ra céc gbe tu
do. Do d6, n6 khong bao gdm céac nguyén tir oxy, nito hodc luu huynh vi cac nguyén
tr nay c6 thé toi cac gbe tr do nay. Ngoai ra, mdc du cdc nhém R7 nho hon 1a khong
can thiét, ching duoc uu tién vi ching c6 tdc do phan tan cao hon va do do khién

polyme héa nhanh hon.

Ry 1a alkyl, xycloalkyl, alkenyl, hodc xycloalkenyl, mdi gbc nay tuy y dugc thé
bang aryl hodc halogen, hoic Ry 1a aryl tily y duge thé bang alkyl hoic halogen. Trong
cac phuong 4n cyu thé, Ry 1a Ci—Ciz alkyl tiy y duoc thé bing phenyl; Co—Cio
xycloalkyl; hodc phenyl thy y duge thé bang Ci-Cs alkyl. Theo cac phuong an, Ry la
Ci—Ci2 alkyl; C4—Cio xycloalkyl; hodc phenyl. Theo cac phuong an, R7 1a metyl.

C6 hai cach trong d6 nhém oxim este dugc gin. Trude hét, néu nhém oxim
este thay thé cho hai nguyén tir hydro da dugc gin vao cung mdt nguyén tir cacbon, thi
nhém oxim este nay cé thé 1a =N-O-(C=0)-Ry, trong d6 nguyén tir nito (=N) duoc gin
truc tiép qua lién két dbi vao nguyén tir cacbon ma nguyén tr cacbon nay mang hai
nguyén tir hydro. Thir hai, néu nhom oxim este chi thé mot nguyén to hydro trén
nguyén t&r nito hodc nguyén tir cacbon, thi nhém oxim este s& 14 -CR¢=N-0-(C=0)-R..
Trong trudng hgp ndy, nhém oxim este ¢6 thé duoc gin truc tiép vao nguyén tor ma
mang nguyén ti hydro, hodc n6 c¢6 thé duge gin vao nhom lién két (-LK-) ma chinh

nhém nay da duge gin vao nguyén tir d6 (te 12 né 6 thé duoc gin gian tiép).
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Cén phai luu y rang sé& la t&t hon néu nguyén tir cacbon dau tién ctia nhém
oxim este (tirc 1a nguyén tir cacbon mang nhom Re va 1a nguyén tr duge gach chan
dudi day -CR¢=N-0-(C=0)-R7) dugc gin vio ciing nguyén tir cacbon, hon la gdn vao
nguyén tir nito, dé 1am ting mirc do bén nhiét cua hop chét nay. Do d6, khi nhém oxim
este thé nguyén tir hydro trén nguyén tir nito, thi nhém lién két nén duoc sir dung mot
cach t&i wu. Ngodi ra, trong tat ca céc truong hop ma trong d6 nhom lién két dugc sir
dung, thi nguyén tir ciia nhom lién két nay ma lién két véi nguyén tir cacbon dau tién
ctia nhom oxim este nhu néu trén tSi uu 1a nguyén tir cacbon. Theo cach khac, ban chit

cua nhom lién két 1a khong quan trong d6i véi sang ché.

Trong ban m6 ta nay, nhom axyl 1a nhém c6 cong thirc -C(=0)- R3o, trong dé

R0 14 phan tir thé.

Rso la alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, hodc
aryl ty y duoc thé, mdi nhom tiy y chira mot hodc nhidu nguyén tir oxy, nguyén tu
Itu huynh, nguyén tr nito, nhém carbonyl, nhém carbamat, nhém carbamit, va/hoic
nhém este. Ban chét cta cac phan tir thé cia cac gde nay 1 khong quan trong ddi voi
sang ché chimng nao chung khong ngin can hop chat theo sang ché hoat dong nhu chat
khoi mao quang. Theo cac phuong an, cic phén tir thé nay 1a mot hodc nhidu phan tir
trong sb cac phan tir dudi day:

e mach polyetylen glycol,
e C1-C1; alkyl thy y dugc thé bang mot hodc nhiéu:
o0-NRgRy,
0-0O-L,
o-S-L, va’/hoac
ophenyl tlly ¥ dugc thé bing mdt hodc nhiéu: Ci.C alkyl, halogen, nitril,
alkyloxy, COOR\q, va/hodc C>-Cy; alkylcarboxyl;
e C4-Cio xycloalkyl, C2-Ci2 alkenyl, C4-Cio xycloalkenyl, C2-Ci2 alkynyl, C4-C)o
xycloalkynyl, mdi gbc nay tiy y dugc thé bang alkyl vi/hodc -O-L, va/hoic
e aryl, nhu phenyl, thiophenyl, biphenyl va naphtyl, mdi géc nay tuy y duoc thé
béng mot hodc nhiéu:
o C-Cs alkyl,
o halogen,

o nitril,
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o alkyloxy,
o -COORjo, va/hoidc
o (C2-Cy2 alkylcarboxyl.

trong d6 L, Rs, Ro va Rip dugc xac dinh nhu néu trén.

Theo phuong 4n, Ry 1a alkyl, phenyl hodc thiophenyl mach thing, tat ca tuy y
dugc thé bang alkyl mach thing hodc bing -O-L.

Theo phuong an, Rso 1a metyl, 2-metylphenyl, phenyl, thiophenyl, hodc 4-
metoxyphenyl.

Dé don gian, cach danh sb sau s& dugc ap dung khi ban luan vé cdu tric chung

cua truxen, truxenon, triazatruxen hoac cac dan xuat ca no:

23—
g/ =22
Ao=ae R
26 13 11 /8\20
\\ /12 N7
27-14 || |
15/1\2%3\5
\ oy
3—4
4 \
18 19
N\_
17—-18

Tuy nhién, can phai huru ¥ ring viéc danh sé theo cac nguyén tic chung vé danh phap
héa hoc s€ dugc ap dung khi goi tén cac hop chét cu thé (vi dy, trong phé‘m "MO ta cac

phuong dn minh hoa" dudi day).

Ngoai ra, cac nhan khéc nhau trong hop chét theo sang ché s& dugc vién din
dén nhu sau: nhan phenyl trung tdm (tirc 12 nhan phenyl chira cac nguyén tir cacbon sb
1 dén 2, 6 dén 7, va 11 dén 12), ba nhén trung gian c6 nam canh (tuc 1a cac nhén co
nam canh nay dugc tao ra 1an lugt tir cac nguyén tir cacbon sb 2 dén 6, cac nguyén tu
cacbon s6 7 dén 11, va nguyén tir cacbon sé 1, va 12 dén 15), va ba nhan phenyl bén
ngoai (tre 1a cac nhan phenyl dugc tao ra lan luot tir nguyén tir cacbon sé 3 dén 4 va
16 dén 19, tir nguyén tir cacbon sb 8 dén 9 va 20 dén 23, va tr nguyén tir cacbon so 13

dén 14 va 24 dén 27).

Theo cac phuong an, truxen, triazatruxen, truxenon hodc chat dan xuéit cua
chiing c6 mdt, hai, ba, bon, ndm hodc sdu nhém oxim este hodc ba nhom axyl gan truc

tiép hodc gian ti€p vao nd. Theo cac phuong an, cac hgp chat nay chira moét, hai, ba,
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bon, ndm nhom oxim este hodc nhi€u hon va/hodc sdu, ndm, bon, ba, hai nhom oxim

este hoac it hon.

Theo cac phuong 4n, mot s6 nhom hodc tét ca cac nhom oxim este hoiic cac
nhém axyl dugc gin truc tiép hoic gian tiép vao cac nhén phenyl bén ngoai cua
truxen, truxenon, triazatruxen hodc chat din xudt cua chung. Néi cach khac, mot $d
nhém hoic tat ca cidc nhém oxim este hodc cac nhom axyl duoc gan truc tiép hodc

gian tiép vao nguyén tir cacbon sb 16 dén 19, 20 dén 23, va 24 dén 27.

Theo ciing mdt phuong 4n hodc theo cac phuong an khac nhau, mét sé nhom
hogc tat ca cac nhém oxim este hodc cac nhém axyl dugc gin truc tiép hoidc gian tiép
vao cic nhin trung gian ¢6 nim canh 13 truxen, triazatruxen hodc chat din xuét cta
ching. Néi cach khac, mot sé nhom hodc tit ca cac nhoém oxim este hodc cac nhom
axyl duoc gan truc tiép hoac gian tiép vao cacbon hoic, néu c6 mat cac nguyén tr nito

565,10, va 1.
Quay tro lai mo ta chi tiét sang ché, sang ché dé xut hop chit co cong thirc:

Q

Cong thuc 1,

Cong thuc 2,
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Cong thuce 3, trong do:

mdi gdc Q doc lap 1a 1 dén 4 nhom:

hydro;

-LK-(E1)2;

C1—Ci2 alkyl tity y duge thé bang mét hoidc nhiéu —NR9R20, -O-L va/hodc -S-L;
C1—Ci2 haloalkyl;

C4—Cs xycloalkenyl;

C2-Cyz alkynyl;

phenyl hodc -N(R19)-phenyl, mdi gbc nay tiy y dugc thé bing mot hodc nhidu
Ci-Cs alkyl, halogen, nitril, alkyloxy, -COOR9, va/hodc C»-C)2 alkylcarboxyl;
benzoyl, naphtoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, mdi gbc tay y
duoc thé bing mot hodc nhidu C1—Cag alkyl, C—C4 haloalkyl, -SRj9, -OR 9, -
NR9R20, halogen, phenyl, -COOR9, -CONR9R20, -CN, -NO3 va/hoic C3-Cio
xycloalkyl, trong d6 C3-Cio xycloalkyl c6 thé bi ngit mach bdi -O-, -(C=0)-
hoac -N(Ri9)-;

-NRsR17; va/hoic

thiophen carbonyl hoic pyrolidinyl, mdi gbc nay tuy y duogc thé bang mot hoic
nhiéu C;-Cg alkyl, halogen, nitril, alkyloxy, -COORy, va/hoic C»-Ci,
alkylcarboxyl, va

moi goc Ra1 doc lap la:

hydro;

-Ei;
-LK-E;;
-LK-(E1)2;
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e Ci1—Cp alkyl tiy y dwgc thé bing mot hosc nhiéu phenyl, -NRsRa0, -O-L
va’hodc -S-L;

e (C4—Cg xycloalkenyl;

o (-Cy2 alkynyl; hodc

e phenyl tily y dugc thé bing mot hodc nhiéu Ci-Cs alkyl, nitril, alkyloxy, -
COOR s, va’hodc C,-C)2 alkylcarboxyl,

va/hodc hai R21 ma duge gédn vao cung mot nguyén tir cacbon déu 1a =0 hoic =E,,

trong dé:

- E1 1a nhém oxim este c6 cong thirc -CRg=N-0-(C=0)-R7, =E; la nhém oxim
este ¢6 cong thirc =N-0O-(C=0)-R7,

- LK- la alkylen dwgc thé tuy vy, xycloalkylen, alkenylen, xycloalkenylen,
alkynylen, xycloalkynylen, arylen, -S-arylen, -NH-arylen, hodc -N(aryl)-arylen, ma
mdi nhém nay tlly y chira mét hodc nhiéu nguyén tir oxi, nguyén tir luu huynh, nguyén
t’r nito, nhom carbonyl, nhém carbamat, nhém carbamit, va/hodc nhom este,
trong dotrong do R la:

e hydro;
e C1-C17 alkyl duoc thé tily y bing mét hodc nhiéu:
o phenyl,
o halogen,
o -NRgRjo,
o -0-L, va/hoic
o -S-L;
e C4-Cyo xycloalkyl, C,-Ci2 alkenyl, C4-Cio xycloalkenyl, C2-Ci alkynyl, hoac
C4-Cio xycloalkenyl, ma mdi nhém nay dugc thé tiy ¥ bang alkyl va/hodc -O-
L; hodc
e phenyl dugc thé tiy ¥ bing mot hodc nhiéu:
0 C1-Cs alkyl,
ohalogen,
onitril,
oalkyloxy,
0-COOR g, va/hoac
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o (2-Cyz alkylcarboxyl,
trong d6 mdi nhom Re va Rig ddc lap 1a hydro, Ci-Cia alkyl; Ca-Cio xycloalkyl; Ci-Ci2
alkenyl; C4-Cio xycloalkenyl; C,-Ci2 alkynyl; C4-Cio xycloalkynyl; Cy-Ci, haloalkyl;
hoic aryl dugc thé tuy ¥, va
R7 14 alkyl, xycloalkyl, alkenyl, hodc xycloalkenyl, mbi nhém nay duoc thé tuy y bing
aryl hoic halogen, hodc R 1a aryl dugc thé tily ¥ bang alkyl hoic halogen,
e L la nguyén t&r hydro hodc Ci-Cs alkyl,
e Ri6 va Ry7 doc 1ap la:
o hydro,
o Ci1=Ci; alkyl tiy y dugc thé bang mot hodac nhidu ~NRj9Rao, -O-L
va/hoic -S-L;
o C4—Cio xycloalkyl;
o C4—Cyo xycloalkenyl;
o C»-Ciz alkynyl;
o C1—Ciz haloalkyl; hodc
o phenyl hodc benzoyl, mdi gbc tiy y duoc thé biang mét hodc nhiéu
nhom C;-Ce alkyl, halogen, nitril, alkyloxy, -COOR.y, va/hoic
C»-Cy2 alkylcarboxyl,
*Rj9 va Ry doc ldp la hydro, Ci—Ci» alkyl; Ci—Ci» haloalkyl, C4—Cs
xycloalkenyl; hodc C-Ci2 alkynyl,
v6i didu kién hop chét nay chira it nhat mot nhém oxim este hodic nhém axyl, va véi
diéu kién néu Ry dugc gin vao nguyén tur nito va Ryz; l1a -Ei, thi -E; khong la —

CR¢=N-O-(C=0)-R.

Thuat ngit "mdi Rz doc 1ap 1a [danh muc cac phan tir thé] va/hodc hai Ry
dugc gan vao ciing nguyén tir cacbon 1a =O hoic =E," ¢6 nghia la mdt vai nhom hodc
tit ca cac nhom Ry c6 thé 12 cac phin tir thé da duoc liét ké trong khi mot vai hogc tt
ca cac cp Roi da dugce gin vao cing mot nguyén tir cacbon c6 thé 1a =0 hoic =E,.

Ngoai ra, "mdi gbc Q doc lap 1a 1 dén 4 [danh muc cac phén ttr thé]" ¢6 nghia
1a mdi géc Qcod thélal,2,3 hodc 4 phﬁn tr thé, mdi phén ttr thé dugc chon doc lap tur
danh muc nay. Ngoai ra, thut ngit nay c6 nghia la cic phan tir thé cho mdi gbe Q

dugc chon doc lap tur cac phén tir thé da chon cho cac nhom Q khac.
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Theo cac phuong an, néu mdi gbc Q 1a mot phén tir thé, thi cac phan tir thé nay
lan luot duge gan vao nguyén tir cacbon sd 17 hogc 18, nguyén tir cacbon sé 21 hodc

22, va nguyén tir cacbon sé 25 hoic 26.

Theo cic phuong an, hop chét nay co cong thirc sau:

Cong thurc 1',

Cong thirc 2', hodc

Cong thire 3', trong do6

mdi Q11, Q12 va Qi3 doc lap la:
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hydro;

-Ei;

-LK-Ep;

-LK-(E1)2;

C1—C12 alkyl tlty y dugc thé bing mét hodc nhidu ~NR9R2q, -O-L va/hoic -S-L;
Ci—Ci2 haloalkyl;

C4—Cs xycloalkenyl;

C2-C2 alkynyl;

phenyl hogic -N(Ri9)-phenyl, mdi gbc nay tiy y dugc thé bing mot hodc nhiéu
Ci-Cs alkyl, halogen, nitril, alkyloxy, -COOR 9, va/hodc C»-C; alkylcarboxyl;
benzoyl, naphtoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, mdi gdc
trong s6 nay tiy y dugc thé bang mét hodc nhiéu C1—Cao alkyl, C,—Cj4 haloalkyl,
-SR19, -ORy9, -NR9R20, halogen, phenyl, -COOR |9, -CONR9R29, -CN, -NO,
va/hodc C3-Cio xycloalkyl, trong d6 C3-Cio xycloalkyl c6 thé bi ngit mach boi
-O-, -(C=0)- hoac -N(R19)-;

-NR6R17; va/hoic

thiophen carbonyl hodc pyrolidinyl, mdi gbc nay tuy y dugc thé bing mot hodc
nhiéu C-Cs alkyl, halogen, nitril, alkyloxy, -COORy9, va/hoic C-Ci2
alkylcarboxyl,

moi nhom Raz doc 1ap la:

hydro;

C1—=Ci2 alkyl tiry ¥ dugc thé bing mét hoc nhidu -NR19R2, -O-L va/hoic -S-1.:
Ci—C12 haloalkyl;

C4—Cs xycloalkenyl;

C2-Ciz alkynyl,

phenyl hodc -N(Ri9)-phenyl, mdi gbc nay tuy y dugc thé bing mot hodc nhidu
Ci-Cs alkyl, halogen, nitril, alkyloxy, -COOR19, va/hodc Cz-C2 alkylcarboxyl;
hodc

benzoyl, naphtoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, mdi nhém
trong sb nay tiy y dugc thé bing mét hoic nhidu C1—Cao alkyl, C\—Cq haloalkyl,
-SRi9, -ORy9, -NR9R20, halogen, phenyl, -COOR 9, -CONR9R20, -CN, -NO,
va/hode C3-Cio xycloalkyl, trong d6 C3-Cio xycloalkyl bj ngit mach bai -O-, -
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(C=0)- hoic -N(R9)-,
trong do Rie, Ri7, Ri9, Rao, Ra1, L, -LK-, va -E; nhu dugce xac dinh & trén,
v6i diéu kién hop chit nay chira it nhit mot nhém oxim este hodc nhom axyl, va vai

diéu kién néu Ry duge gin vao nguyén tir nito Ry khong phai 1a -E;.

Theo céc phuong an cu thé hon cua cac hop chét néu trén, -LK-E; 1a nhom ¢6

cOng thirc:

R E
Rig Rig . € !
\ 1
‘< >"E1 S‘< >’E1 . .
R15\N/©/ N
Ry7 , Ry l

QQ@U

Rl Rig va  -LK-(E1)  la

E E@Q UU

, hodc

b >

trong d6 Ri¢ va Ri7 duge xéc dinh nhu néu trén va trong do Ris 1a hydro hodc C1—C 13
alkyl tiy y duoc thé béng mot hodc nhiéu -O-L va’hodc -S-L, L nhu dugc xac dinh
nhu néu trén.

Ciing can phai lvu y rang theo cac phuong an khac, (cac) nhém E; ¢o thé dugce
gin & cac vi tri khac nhau ctia nhom lién két néu trén.

Dé chic chin hon, thuét nglt "hai R21 ma dugc gin vao cing mot nguyén tur
cacbon la =0 hodc =E2" ¢6 nghia 13, vi du, than Cdng thirc 1 néu trén thé hién cac hop

chit c6 cong thirc sau:
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trong d6 =Q14 12 =O hogic =E,. Cén luu ¥ ring trong sb cac hop chit ¢6 cong thuc 1, 17,
2,2', 3 va 3' néu trén, chi cac hop chit ¢é cong thirc 1 va 1' ¢ cap nhém Ry duoc gén

vao cling mot nguyén tir cacbon 1a ¢6 thé tro thanh Q.

Theo cac phuong dn khac cua cac cong thie 1, 1', 2, 2', 3 va 3' néu trén, hop

chét nay chira mot hodc nhiéu nhém oxim este, nhung khong chira nhém axyl nao.

Theo cac phuong én cta céc cong thue 1, 1, 2, 2', 3 va 3' néu trén:

e mdi goc Q, Qi, Q2 va Qs néu c¢6 mit, 1a mot -Ei c6 cong thic —
CRs=N-O-(C=0)-Ry, trong d6 Re 1a Ci~C)» alkyl tuy y dugc thé bing -O-L,
trong do L 1a C;-Cs alkyl, va Ry la C1—C; alkyl,

o tht ca céc géc Ry, néu ¢ madt, 1 hydro; va

e titca cac gbc Rai, néu c6 mat, 13 hydro hodc C1-Cia alkyl.

Theo cac phuong an khac cua cac cong thite néutrén 1, 1', 2, 2', 3 va 3"

e mdi goc Q, Qi1, Quz, va Qi3, néu ¢6 mat, 1a mdt -LK-Ey, trong d6 E; ¢6 cong
thitc -CR¢=N-O-(C=0)-R5, trong d6 Re 1a C1—Ci, alkyl tuy y dugc thé bing
-O-L, trong d6 L 1a C1-Cs alkyl, va R7 1a C—Cj2 alkyl;

o tAt ca cac géc R22, néu ¢6 mdt, 1a hydro;

e titcacac géc Rz1, néu ¢o madt, 1a hydro hodc C—Ci; alkyl; va

e [KIa
Rig a Rie Rie
\ ©
E S E
N
l s R17 s R17 ,hOéC | s

trong d6 Ris 1a hydro hodc benzoyl dugc thé bang C1-Cs alkyl, Ry7 13 hydro va Rig
1a Ci—Ci2 alkyl.
Theo cac phuong 4n khac ¢6 cong thirc 1 va 1' néu trén, mdi goc Qui, Qiz, va
Qi3, néu ¢6 mit, 1a hydro, mdi gbe Q va Ry, néu ¢6 mat, 1a mot -N(R19)-phenyl, trong
do Rig 1a Ci—Ci2 alkyl, va mdi cdp Rai gin vao cling mdt nguyén tir cacbon 1a =Ey,
trong do Ry 1a C—C) alkyl.

Theo cac phuong 4n, sdng ché dé& xuat hop chét co cong thic:

-36-



Cong thuc 1,

hoac

Cong thire 3,
trong do:
mdi nhém Q doc lap 1a tir 1 dén 4:
e hydro;
o-Ei;
o - K-Ey;
o -LK-(E1);
e C;-C12 alkyl dugc thé tuy y béng mdot hodc nhidu -NR9Rz0, -O-L va/hodc S-L;
¢ Ci-Ciz haloalkyl;
e C4-Cs xycloalkenyl;
e C2-Cy2 alkynyl;
e phenyl hodc -N(R19)-phenyl, ma mdi nhém nay dugc thé bang mot hodc nhiéu
Ci1-Cs alkyl, halogen, nitril, alkyloxy, -COOR 19, va/hodc Ca-Ci2 alkylcarboxyl;
e benzoyl, naphthoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, ma mdi
nhom dugc thé tiy y bang mét hodc nhidu Ci-Cao alkyl, Ci-C4 haloalkyl, -SRys,
-OR19, -NR9R20, halogen, phenyl, -COOR9,-CONR 9R29, -CN, -NO, va/hoic
C3-Cio xycloalkyl, trong d6 C3-Cio xycloalkyl ¢6 thé bi ngit mach boi -O-, -
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(C=0)- hodc -N(R19)-;

¢ -NR6R17; va’hodc

e thiophen carbonyl hogdc pyrolidinyl, ma mdi nhom dugc thé biang mot hoic
nhiéu Ci-Cs alkyl, halogen, nitril, alkyloxy, -COORj9, va/hodc C2 CI2
alkylcarboxyl, va

mdi nhém Ry doc lap la:

e hydro;

o -F;

o -[K-Ey;

o -LK-(Ei)2;

e Ci-Cipalkyl duoc thé tuy y bing mdt hodc nhiéu -NR19R 29, -O-L va/hoidc -S-L;

e C4-Cs xycloalkenyl,

e C2-Cy2 alkynyl; hodc

e phenyl dugc thé tiy y bing modt hodc nhidu C;-Cs alkyl, nitril, alkyloxy, -

COORs, va/hodc Ca-Ci2 alkylcarboxyl,

va/hogic hai nhom Ry gén vao cling mot nguyén tr cacbon la =0,

trong do:
-E1 la mdt nhom axyl 6 cdng thirc -C(=0)-R30, trong d6 Rso 14 alkyl duge thé tuy
y, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, hodc aryl, ma moi
nhém tly y chita mot hodc nhiéu nguyén tir oxi, nguyén tr luu huynh, nguyén tu
nito, nhom carbonyl, nhém carbamat, nhom carbamit, va/hodic nhom este, va
-LK- 12 mdt nhém alkylen dugc thé tily y, xycloalkylen, alkenylen, xycloalkenylen,
alkynylen, xycloalkynylen, arylen, -S-arylen, -NH-arylen, hodac N(aryl)-arylen, ma
mdi nhém tiy y chira mot hodc nhidu nguyén tir oxi, nguyén tir luu huynh, nguyén
ttr nito, nhom carbonyl, nhom carbamat, nhom carbamit, va’hodc nhdm este,
L 1a nguyén t&r hydro hodc C,-Cs alkyl,
Rie va Ri7 dc 1ap la:

e hydro,

o C;-C12 alkyl dugc thé tiiy ¥ bang mét hodc nhidu -NR9Ry, -O-L va/hoic -S-

L;
e C4-Cio xycloalkyl;
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¢ C4-Co xycloalkenyl;

e Cy-Cy2 alkynyl;

e C;-Cj2 haloalkyl; hodc

* phenyl hodc benzoyl, ma mdi nhém dugc thé tiy y bang mot hodc nhiéu C)-

Cs alkyl, halogen, nitril, alkyloxy, -COORy, va/hoic nhém C-Ci,
alkylcarboxyl, va
Ri9 va Rag ddc 14p 1a hydro, Ci-Ciz alkyl; Ci-Ci2 haloalkyl; C4-Cs xycloalkenyl; hoic
C2-Ci2 alkynyl,
vé6i diéu kién hop chét co chira ba nhém axyl.

Trong ban md ta ndy, “mdi nhém Ry doc lap 1a [danh sach cac phan tir thé)
va/hodc hai nhém Ry gén v6i ciing nguyén tir cacbon 1a =07 ¢6 nghia 1a mot s hodc
tht cd cac nhém Ry ¢6 thé 1a céc phén tir thé duoc liét ke trong khi mot sé hodc tat ca
cac cap Ry gén vao nguyén ti cacbon thong thudng ¢6 thé 1a =0.

Tuong tu “mdi nhém Q doc lap la tir 1 dén 4 [danh sach céac phan tir thé] c6
nghia 1a mdi nhém Q ¢6 thé 1a 1, 2, 3 hodc 4 phan tir thé, dugc chon doc lap tir danh
sach. Tuong tu, n6 c6 nghia 1a cac nhém thé véi mdi Q duge chon lua mot cach doc
1ap tir cac nhom thé duge chon cho cac nhém Q con lai.

Trong cac phuong an, khi mdi Q 1a mot phan tir thé, cac phén tir thé duoc gan
vao cac nguyén tir cacbon sb 17 hodc 18, cac nguyén tir cacbon sb 21 hodc 22, va céac
nguyén tir cacbon sd 25 hoic 26, tuong ung.

Theo cac phuong 4an, hop chit c6 cong thirc

Cong thire 17,

hoac
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Cong thuce 3°,
trong do:
mdi nhém Qu1, Q12 va Qi3 doc lap la:

e hydro;

o -Ey;

e -LK-Ei;

* -LK-(E1)2;

e C1-Cr2 alkyl dugc thé tily y bang mét hodc nhiéu -NR 9R20, -O-L va/hoic -S-L:

e C1-Ci2 haloalkyl;

e C4-Cs xycloalkenyl,

e C2-Cyz alkynyl,

* phenyl hodc -N(Ry9)-phenyl, ma mdi nhém dugc thé bang mot hodc nhidu C)-
Cs alkyl, halogen, nitril, alkyloxy, -COOR 19, va/hodc C,-C)2 alkylcarboxyl;

e benzoyl, naphthoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, ma méi
nhém dugc thé tily y bang mot hodc nhidu Ci-Cao alkyl, Ci-C4 haloalkyl, -SR 9,
-ORy9, -NR9R20, halogen, phenyl, -COOR9,-CONR 9R29, -CN, -NO; va/hoic
C3-Cio xycloalkyl, trong d6 C3-Cio xycloalkyl c¢6 thé bi ngit mach béi -O-, -
(C=0)- hodc -N(R19)-;

e -NR¢R17; hodc

e thiophen carbonyl hodc pyrolidinyl, ma mdi nhom dwoc thé bing mdt hodc
nhiéu C;-Cs alkyl, halogen, nitril, alkyloxy, -COORyy, va/hoic C;-Ci,
alkylcarboxyl,

mdi nhém R22 doc lap 1a:

e hydro;
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e C1-Ci alkyl duge thé tily ¥ bing mét hodc nhidu -NR1sRa, -O-L va/hodic -S-L:

e C;-Ci2 haloalkyl;

e C4-Cg xycloalkenyl;

¢ C2-Cy alkynyl;

* phenyl hodc -N(Ri9)-phenyl, ma mdi nhom dugc thé bing mot hodc nhidu C-
Cs alkyl, halogen, nitril, alkyloxy, -COOR1, va/hodc C»-Ci2 alkylcarboxyl;
hoac

e benzoyl, naphthoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, ma méi

nhém duge thé béng mét hodc nhiéu C-Cao alkyl, C;-Cq4 haloalkyl, -SR 9, -OR 9,

-NR9R20, halogen, phenyl, -COORy, -CONR9R29, -CN, -NO; va/hodc C;-Cio

xycloalkyl, trong d6 Cs;-Cio xycloalkyl bi ngét mach boi -O-, -(C=0)- hoac -

N(Ri9)-,

trong do Rie, Ri7, Rig, Rao, Ray, L, -LK- va -E| nhu dugc xac dinh trong diém 8,

v6i diéu kién 1a hop chit ¢ chira ba nhom axyl.
Theo cac phuong an cu thé ctia cac hop chit néu trén, -LK-E; la:

]

Ris Rye . Ri . ©
N N
Ry7 , Ry , | . I .
Rss E,
(A oy
(I~ QLT
N N
l , . or | :

Rig Ryg

va -LK-(E1), la:

OO OO O

¥ 3

trong d6 Ris va Ri7 nhu da xdc dinh & trén va trong d6 Ris 1a hydro hodc Ci-Ci; alkyl
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duoc thé tuy y béng mdt hodc nhiéu -O-L va/hodc -S-L, nhu dugc xac dinh & trén.

Cén phai luu ¥ ring theo cic phuong 4n khac, (cac) nhom E; c¢6 thé gin vao céc

vi tri khdc nhau cta céc phén tr noi dugce trinh bay & trén.

Gén day hon, “hai nhom Rz gén vao cung mot nguyén tir cacbon 1a =0 ¢ trén

6 nghia la, vi dy, ngoai cong thirc 1 & trén c6 thé la cac ho chat ¢6 cdng thirc:

trong d6 =Qu4 1a =0. Can phai luu y ring trong s céc cong thue 1, 1°, 3 va 3° ¢ trén,
chi ¢6 cac cong thirc 1 va 1° ¢6 céc cip Rz gin voi nguyén tr C thong thuong la
nguyén tr co thé tro thanh Quq,

Theo cac phuong an khéc cua cac cong thirc 1, 17, 3 va 3° & trén, hop chit ¢o
chtra ba nhom axyl, nhung khong chira nhém oxim este.

Theo cic huong an & trén cac cong thire 1, 17, 3 va 3°:

e mdinhém Q, Qi1, Q12, va Qi3, khi ¢6 mat, 1a mot nhom -LK- E1 hodc -E,, trong
d6 El c¢6 coéng thirc -C(=0)-Rso, trong d6 Rso 1a C-Ci2 alkyl mach thzlmg,
phenyl, phenyl dugc thé véi alkyl hodc alkyloxy, hoac thiophenyl;

e tit ca cac nhém R22, khi c6 mit, 1a hydro;

e tat ca cic nhom R21, khi ¢6 mit, 1a Ci-Ciz alkyl, va

e -LK- 14 2-phenylen hodc 4-phenylen,

Theo cac phuong an, hop chit nay ¢6 cOng thirc sau:

-42-



20818

-43-



-44-



20818

-45-



20818

-46-



20818

-47-



Str dung hop chit theo sang ché

Cac hop chét theo sang ché c6 thé dung lam chit khoi mao quang. Cac hop chét
nay hap thy tia cyc tim (UV) va sau d6 gidi phong ra cac gdc tu do. Do vay, ching c6
thé dwoc ding trong cac ché phim nhay anh sang hodc cac ché pham c6 thé quang
polyme hoa. Ngoai hop chét theo sang ché, cac ché phdm nay thudng chira hop chét co
thé polyme hoa chira gbe tw do. Cac hop chét c6 thé polyme héa chira gbc tu do nay
thuong 12 hop chét co thé polyme hoa chira lién két khong no kiéu etylen. Cac ché
phdm nay ciing thuong chta cac thanh phan khac, ma 1a da biét dbi voi chuyén gia
trong linh vuc ky thudt nay va s& chon loc chiing tiy theo tmg dung du kién cia ché

phdm c6 thé polyme héa dugc.

Céc ché pham nhay 4nh sang hodc cac ché phdm co thé quang polyme héda va
cac hop chét ¢o thé polyme hoa duge dé ding theo sang ché nay 1a da biét dbi voi
chuyén gia trong linh vuc ky thuét nay. Cac vi du khéng gidi han pham vi cua séng
ché vé cac ché pham nay bao gém muc xép chir trén phim hodc muc quang hoa ran (ké
ca muc dé in phun muc (vi du muc in phun héa rin UV), k¥ thuat lam anh ban kém, va
in ndi béng khudén mém), tim in nhay anh sing, chdt can loc mau, nhua nén mau den,
tdm in da, va nhiéu loai chét can quang, ké ca chat can mau mang kho. Cac hop chat
theo sang ché con ¢o thé ding lam chit khoi mao quang trong cac ché pham cho mang

lam sach oxy.

Cac hop chét theo sang ché co thé thay thé chét khoi mao quang dugc dung
trong cac ché pham nhay anh sang hodc cac ché pham co thé quang polyme héa da biét

trong linh vuc k¥ thuat nay.

Cu thé, cac hop chét theo sang ché c6 thé dugc dung trong chat can loc mau
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nhu cac hop chit d3 dugce boc 16 trong tai liéu: Kura et al., "New Oxime Ester
Photoinitiators for Color Filter Resists", Radtech Report, May/June 2004, cac trang
30-35.

Céc hop chit theo sang ché cling c6 thé dugc ding trong cac ché phdm co thé
quang polyme hoa di dugc boc 1o & cac trang 7-61 ctia cong bd don québc té sé WO
2006/018405 va & cac trang 22-65 ciia cong bd don quéc t& sé6 WO 02/100903. Cac
hop chit nay ciing c6 thé dugc dung trong ché phim da duge boc 10 trong US

6,949,678.

Cén phai luu v, chang han, ring cac ché pham co thé quang polyme héa nay,
ngoai hop chét theo sang ché va hop chét c6 thé polyme hoa, c6 thé con bao gbm cac
chét khoi mao quang da biét va cac chét phu gia khac nhu cac chét e ché nhiét, cac
hop chét chira déng, cac chét kidu sap, 16p khong tham oxy, céc chit lam én dinh anh
sdng, cac amin dé thic ddy qua trinh quang polyme héa, cac tic nhan chuyén mach,
cac chit bat anh sing, cic tac nhan lién két ngang, cdc chit dong khoi mao, cac chét
nhudm mau ¢6 thé khir béng anh sang, cac chét cai thién tinh tron chay, cac chét thuc
déy bam dinh, cdc chét hoat dong bé mdt, cac tac nhan lam sdng quang hoc, cac sic td,
chét mau, tac nhan thim u6t, cac tdc nhan hd trg lam déu mau, cac chét phén tan, cac
tac nhan tranh két tu, cac chat chéng oxy hoa, céc chét dén, cac vi ciu, cac loai soi

thay tinh, cac chét két dinh, v.v..

Céc ché phim co thé quang polyme héa cé thé duogc dung cho cac muc dich
khac nhau, vi dy, 1am myc in, nhu myc in luéi, muc in phun, muc dé in opset hodc
muc dé in ndi béng khudn mém, 1am tac nhan vat liéu phu trong, lam vat liéu phii mau
tréng hodc lam vét liéu phil ¢6 mau, vi dy, cho gS hodc kim loai, lam l&p bt bao, lam
vét lidu bao, cho nhiéu loai bao g(“)m giéy, gS, kim loai hodc nhya, lam vét liéu bao hoa
ran dudi tac dung cla anh sang ban ngay dé danh du cac coOng trinh xay dung va danh
dau dudng, cho cac ky thuat chup anh lai, cho cac nguyén vt liéu ghi toan anh, cho
cac ky thuat ghi dnh hodc dé tao ra cic dia in ma co thé duge hién hinh bing cac dung
mdi hitu co hodc bang cac dung dich kiém trong nudc, dé tao ra khudn mau dé in luoi,
lam cac ché phém nhdi dung trong nha khoa, lam cac chit két dinh, 1am cac chat két
dinh dp hgp, lam céc loai nhua dang 16p, 1am chét can mau dung trong k¥ thuét khac,
chét can mau dung trong chét han, cac chét can mau ma dién, hodc chat cac can mau

lau dai, cd mang Iong va mang kho, l1am chat dién moi co thé tai cau trac theo cach
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quang hoc, cho cac bang mach in va cac mach dién, lam chit can mau dé san xuét bd
loc mau cho nhiéu loai ung dung hién thi hodc dé tao ra céc cau tric trong quy trinh
san xudt tim man hinh plasma va man hinh dién phéat quang, (vi du nhu da dugc boc 10
trong patent My s US 5,853,446; patent Chau Au sé EP 863,534; c4c patent Nhat ban
s6 TP 09-244230-A; JP 10-62980-A; JP 08-171863-A; patent My s6 US 5,840.,465;
patent Chau Au s6 EP 855,731; c4c patent Nhat ban sé JP 05-271576-A; va JP
05-67405-A) dé san xuét nguyén vat liéu luu gitt dit liéu toan ky (holographic data
storage - HDS), dé san xuét céac cdng tic quang hoc, cic mang quang hoc (mang giao
thoa), cac mach anh sang, dé tao ra vat thé ba chiéu béng cach hoa rin khdi (hoa rin
béng UV trong khudn trong suét) hodc theo k¥ thuat in da lap thé, nhu dugc mo ta, vi
du, trong patent My sb US 4,575,330, dé tao ra cac loai vat liéu composit (vi du
polyeste styren, ma ¢6 thé, néu mudn, chira soi thuy tinh va/hodc cac loai soi khac va
cac thanh phan phu trg khac) va cac ché phdm 16p day khac, dé bao hodc bit kin cac
chi tiét dién tir va cdc mach tich hop, hodc lam 16p bao cho céc sgi quang, hoic dé tao
ra céc thdu kinh quang hoc, vi du céc kinh tiép xtic hodc cac thdu kinh Fresnel. Cac
ché phém theo sang ché con 1a thich hop dé san xuét thiét biy té, cac thiét bi phu tr¢
hodc vt lidu cdy dudi da. Ngoai ra, cac ché pham theo sang ché la thich hop dé chuan
bi gel co cac tinh chét hudng nhiét, vi du nhu da duoc boc 19 trong patent Pire sé DE

19700064 va patent chau Au sé EP 678,534,

Ngoai ra, cac chat khoi mao quang c6 thé duge sir dung l1am cac chéit khoi mao
cho qua trinh polyme hoéa nhii twong, qué trinh polyme hoa ngoc trai hodc qua trinh
polyme héa huyén pht, Iam polyme héa cac chét khoi mao dé cb dinh cac trang thai da
duoc sip xép clia cac monome va oligome tinh thé 16ng, hodc lam chét khoi mao dé ¢d
dinh thubc nhudém trén cac nguyén liéu hitu co. Cac hop chét nay ciing ¢6 thé duge sir
dung cho quy trinh polyme héa bdt bao c6 thé hoa rdn do buc xa. Céc hop chat nay
con ¢6 thé dugc ding trong cac ché phdm can mau am tinh, thich hop dé san xuét cac
dang ban in dé in ndi, in phiing, k¥ thuat khic anh trén ban kém hodc céc dang ban in
lugi, dé san xuét ban sao in ndi, vi du, dé san xudt vin ban & dang ban in chit Bray
(chit ndi cho ngudi mi), dé& san xudt tem, dé dung trong quy trinh khia ranh theo
phuong phép héa hoc hodc lam chit vi can mau trong qué trinh san xudt mach tich
hop. Cac ché phdm nay con c6 thé duge st dung 1am 16p bao hoic 16p dién moi co thé

lay anh mau dugc, nguyén liéu bao nang va bao cich ly trong qua trinh san xuat céc
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mach dién tr siéu nhé dung cho may tinh, bang in va cac chi tiét dién hodc dién tu
khac. Céc 16p d& co thé co, va cac diéu kién xur ly ddi véi cac co chét bao nay co thé
thay doi.

Céac ché phdm nay ciing c6 thé 1a cac ché phim nhua phan Gng nhi¢t nhay
quang ma c6 thé dugc ding dé tao ra mau chit can mau ding trong chat han. Cac ché
pham nay c6 thé dung lam nguyén liéu dé san xudt cic bang mach in, ché tac chinh
xé4c cua vat kim loai, khéc céac vat thiy tinh va cac vat da, phi‘m ndi cia cac vat nhua,
va chuin bi cac dia in. Chat can mau dung trong chit han 14 chit ma duoc st dung khi
han mot phén nhét dinh vao bang mach in nhim muc dich tranh chat han néng chay

bam dinh vao cac phan khong lién quan va cac mach bao vé.

Céac ché phém nay la thich hop dé san xuét cac bd loc mau hodc cac hé kham
mau, nhu da dugc boc 19, vi dy, trong patent chau Au s EP 320,264. Céc b0 loc mau
thuong dugc dung trong quy trinh san xuit cac man hinh tinh thé 1ong (LCD), cac hé
chiéu hinh va bd phén cam bién anh. Cac bd loc mau c6 thé dugc dung, vi du, cho man
hinh va thiét bi quét anh trong cdc may thu hinh, cac man hinh video hodc may tinh,

trong cong nghé man hinh phang v.v.

Céc ché phim nhay quang c6 thé con dugc ding dé san xuét cac vat dém, ma
chiing kiém soat khoang tréng gitra cac té bao cua phan tinh thé 1ong trong tim man
hinh tinh thé léng. Cac ché phim nhay quang ciing thich hop dé san xuét cic mang
thau kinh ¢& micron dugc dung trong cac tAm man hinh tinh thé 16ng, cac bd phan cam
bién anh va céc vét tuong tu. Cac ché phdm nay ciing thich hop déi vdi cac buée in
anh trén da dugc ap dung trong qué trinh san xuét cac tdm man hinh plasma (PDP),
dic bi¢t la ddi voi quy trinh tao anh cua thanh chén, 16p phospho va cac dién cuc. Cac
ché phém nay con dugc dung trong quy trinh san xudt cac nguyén vat liéu mot 16p
hodc nhiéu 16p cho vi¢e ghi anh hodc tai tao anh (ban sao, sao chup), ma co thé 1a don
sdc hodc da sic. Hon thé nita, cac nguyén vat liéu nay 1a thich hop déi voi hé ching cé
mau. Cac hop chét theo sang ché con 1a thich hop 1am chét khoi mao quang trong trng
dung luu giit dit liéu toan ky. Cac chit khoi mao quang 12 thich hop dé chuén bi cac
vat quang hoc (vi du cdu tric din séng quang hoc) hodc moi truong ghi toan ky vi du
chira polyme va chit khoi mao quang hiru co. Nhu da néu trén, cac chit khoi mao
quang con la thich hop dé tao ra cac dia in. Viée sur dung céc chét khoi mao quang moi

nay cho cac vat dinh hinh héa rin lam bang cac ché pham composit cling dang quan
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tdm. Cédc hgp chat theo sang ché ¢6 thé duge dung dé san xuat toan anh, cau tric dan
séng, cdng tac quang hoc, trong d6 wu di€ém la & sy phat trién chénh 1éch vé chi so

khuc xa gitta ving dugc birc xa va ving khéng dugc birc xa.

Céc hop chét theo sang ché ciing c¢6 thé dugce dung trong cac ché phidm nhua
nhay quang da dugc bdc 16 trong don yéu céu cdp patent My s6 US 2010/0210749 va
trong cac ché pham c6 thé héa rin dugc, cac ché phim c6 thé quang polyme hoa, cac
bd loc mau va cac déi tuong tuong tu nhu da dugc bdc 16 trong don yéu cau cép patent
My s6 US 2009/0023085, vi du, & cac doan tir [0130] dén [0342] va & cac doan tir
[0407] dén [0607].

Céc hop chét theo sang ché cling c6 thé duoc ding trong cac ché phdm nhay
quang da dugc boc 16 trong patent My s6 US 7,556,910 va cac ché pham c6 thé quang
polyme hoa theo patent My sé US 6,051,367,

Do do, theo mot khia canh, sang ché dé xuét viéc st dung cac hop chit lam
chat khoi mao quang trong cac ché phdm can loc mau. Cu thé hon, cac ché phim cén
loc mau nay cé thé, theo cac phuong an, chira:

e khoang tir 1% dén 5% trong lugng hop chét theo sang ché hodc hdn hop cia
chung;

e polyme hoa tan c6 kiém tinh;

e oligome c6 hoat tinh phan ng;

o sic té; va

e mdt hoic nhiéu chét phu gia tiy y.

Do d6, khia canh khac cua sang ché lién quan dén viée sir dung cac hop chit theo
sang ché trong ché phim bao dé tao ra céc dia in opset dé in d4, ma c¢6 thé tao anh ky
thudt sé bang tia laze c6 budc séng phat xa nim trong khoang tir 350nm dén 410nm.

Cu thé hon, cac ché phém bao nay co thé, theo céc phuong an, chira:

e khoang tir 1% dén 5% trong luong hop chét theo sang ché hodc hdn hop cua
chung;
e nhua polyme két dinh;
e oligome c¢6 hoat tinh phan ng;
e mot hodc nhiéu chit tao mau; va

e mot hodc nhiéu chét phu gia tao mang tiy y
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Ché phém bao nay co thé dugc bao 1én nén nhom da duge anot héa co trong

lugng 16p bao nim trong khoang tir 0,8 gam dén 3,0 gam cho mdi mét vudng.

Theo nhiéu phwong an, cic hop chit theo sang ché dé dugc didu ché. Vi du,
mdt s& hop chét trong sb nay d& dugc tinh ché bang cach két tinh, nhd do khong cén
sdc ky cuc nhanh. Ngoai ra, nhiéu hop chét trong sé nay hoa tan trong mét hoic nhiéu
rugu von l1a cac dung moi twong dbi than thién véi moi truomg. Ngoai ra, nhiéu hop
chit trong sé nay la khong mau, khién ching tr& nén hitu dung trong nhiéu loai img
dung. Cac hop chat khac c6 mau nhat va hitu dung hon, vi dy, trong nhya nén mau den
va céc tng dung khéac khong phu thudc vao mau sic. Ngoai ra, nhiéu hop chit theo

sang ché khong mit mau khi sir dung.

Thuét ngit “alkyl” dugc dung trong ban md ta nay, trir khi dugc néu rd theo
cach khéc, dé chi gbc Ci.i hydrocarbyl mach nhanh hodc mach thing no hoa trj mot
¢6 cong thirc -CnHan+1. Tuong ty, cac thuat ngit “alkenyl” va “alkynyl” c¢6 nghia la céc
géc hydrocarbyl héa tri mot mach théng hodc mach nhanh Ci.12 khéng no (l4n lugt c6
(céc) lién két doi va lién két ba).

Thuit ngit “alkylen” dugc dung trong ban mo ta nay, trir khi dugc néu ro theo
cach khac, dé chi géc hydrocarbyl Ci.12 mach nhanh hodc mach théng no hoa tri hai co
cong thirc -CoHan-. Tuong tu, “alkenylen” va “alkynylen” c6 nghia 1a Ci.12 mach thang
hodc mach nhanh khoéng no (lan luot c¢6 (cac) lien két doi va lién két ba) cac géc
hydrocarbyl hoéa tri hai.

Cac thuat ngir “aryl” va “arylen” dugc dung trong ban moé ta nay, trir khi duoc
néu rd theo cach khac, 1an lugt chi cac géc thom hoa tri mot va hoa tri hai chira 1 dén
b6n nhan thom. Céc nhan nay c6 thé duge ngung tu hodc da dwgc gin vao nhau thong
qua lién két cong héa tri.

Thuat ngt "khoang" dugc dung trong ban md ta nay voi nghia thong thuong
cta nd. Theo cac phuong 4n, thuat ngit nay c6 thé c6 nghia la cong hodc trir 5% tri s6
bing sb ma no biéu thi.

Thuét nglt "chtra" dugc dung trong ban mo ta nay la thuat nglr c6 nghia bo ngd

"bao gdm, nhung khong chi gi6i han 6"

Cac doi tugng khac, cdc uu diem va cac dau hiéu khac ctia sang ché sé& tré nén
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ro rang khi tham khao phan mé ta khong gidi han pham vi ciia sang ché vé cac phuong

an cu thé ctia né, dugc thé hién béng cac vi du ¢6 dua vao cac hinh v& kém theo.
Vi dy thye hién siang ché

Sang ché dugc minh hoa chi tiét hon bang cac vi du khéng gi6i han dudi day.
Thuit ngit

Cac hop chét sau dugc sir dung trong cac vi du dudi day:

Cong thuc Mo ta

MeCay oM 6,12-dietyl-12-metyl-6,12-dihydro-6-aza-
O‘O O indeno[1,2-b]floren (99%); c6 sin tai Tap doan
N
CH,

Mylan, thanh phé Tra Vinh, Viét nam cung cip.

T T
s =

H13C6 C6H13

O 10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-
N X indeno[2,1-b]floren (99%); c6 sin tai Tap doan
C2H5

Mylan, thanh phé Tra Vinh, Viét nam.

2-metoxy-12,12-dietyl-6,12-dihydro-6-thia-

s
MO O'O O indeno[1,2-b]floren (99%); c6 sin tai Tap doan

HC; CoH,

Mylan, thanh phé Tra Vinh, Viét nam.

12,12-dimetyl-10,12-dihydro-10-oxo-indeno[2,1-
b]floren (98%); do Tdp doan Mylan, Vit nam

cung cap.

11,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-
11-aza-indeno[2,1-b]antraxen (98%); c6 sin tai

Téap doan Mylan, thanh phd Tra Vinh, Viét nam.

2-metoxy-10-phenyl-12,12-dihexyl-10,12-
dihydro-10-aza-indeno[2,1-b]floren (99%); c6 san
tai TAp doan Mylan, thanh phd Tra Vinh, Viét
nam.

6-Hexyl-12-thia-6-aza-indeno[1,2-b]floren (99%);

¢6 san tai Tap doan Mylan, thanh phd Tra Vinh,

Viét nam.
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~ | = | | N 10-Hexyl-10H-10-aza-indeno([2,1-b]floren-12-on
x X N %% (99%); c6 san tai Tap doan Mylan, thanh phé Tra
o CeHis Vinh, Viét nam.
H,C. CH, H,C CH,

O.‘ 0.0 1,1’-dimetyl-bisindeno[3,2-b:2°,3’-h]-9-sec-butyl
N carbazol (99%); c6 san tai Tap doan Mylan, thanh
’/kCHa

CH

phé Tra Vinh, Viét nam.

3

Mau xanh co ban 4 (BG4): Chit mau do Spectra Colors, USA cung cip

BYK 307: Chét hoat dong bé mat polysiloxan da dugc cai bién bang polyetylen glycol,
c6 san tai BYK Chemie, USA.

TRUXE-6H: 5,57,10,10°,15,15 -Hexahexyltruxen (98%), co sin tai American Dye

Source, Inc., Canada.

TRUXA-3H: 5,10,15-Trihexyl-10,15-dihydro-5SH-5,10,15-triazadiindeno[ 1,2-a;1',2'-

c]floren (98%), co sén tai American Dye Source, Inc., Canada.

TRUXE-3Br: 2,7,12-Tribromo-5,5,10,10,15,15-hexahexyltruxen, co san tai American

Dye Source, Inc., Canada.

TRUXE-3F: 4,9,14-Triflo truxenon (98%), c6 san tai American Dye Source, Inc.,

Canada

TRUX-2Br: 2,2-dibromo-5-floindan-1-on (97 %), c6 sin tai American Dye Source,

Inc., Canada
Silan: y-Metacryloxypropy! trietoxysilan, do Sigma Aldrich, Canada cung cip

BR07-001: Nhya polyme két dinh hoa tan c¢é kiém tinh (phén to lugng (MW) =

37.000g/mol) c6 sin tai American Dye Source, Inc., Canada va c6 cbng thirc sau:

(a= 0,45, b= 0,25 va ¢=0,30).

URO07-015: Oligome ¢6 hoat tinh phan ang, c6 sin tai American Dye Source, Inc.,
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Canada va c6 cong thure sau:

SIS X!
A SOU A SUNE Y A el

AC07-001: chét phan tan copolyme axetal (phén tr lugng (MW) = 47.000g/mol), ¢o

san tai American Dye Source, Inc., Canada va ¢6 cong thirc sau:

a b c d e
O 9] O\I/O O\‘/O OH OYO
C,H, CH, CH,
COOH

(a= 0,30, b=
0,50, c=0,15, d= 0,03 va e= 0,02).

AC12-001: Copolyme axetal chira nhém bén xyclohexenyl (a= 0,5, b=0,48 va ¢=0.02).

cd san tai Tap doan Mylan, Tra Vinh, Viét nam.

Irgacure OXE-02: Chéit khoi mao quang dugc san xudt béi BASF, Duc va c6 cong

thuc sau:

oﬁ,cH3
Hy, O

N
ORhCwhA:
N
CZHS
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BR10-010: Hat polyme, 20% duoc phan tan trong hdn hgp isopropanol / nuéc (theo ty
1¢ 80/20) (c& hat = 150nm; chi sb da phan tan = 0,08), do America Dye Source, Inc.,

Canada cung cap va co6 cong thirc sau:

HN\(O
HN 0 _CH,
fof >
CH,

(a= 0,83, b= 0,10 va c= 0,07;
n= 29 va m= 6).

UR07-009: Oligome c6 hoat tinh phan tng (60% trong dung dich 1,3-dioxolan), cé

san tai American Dye Source, Inc., Canada va ¢6 cong thirc sau:
tfo o) 0
o \)L J\/
A X (oo™~ o
\n/ D N N e g Ve T \n/\
/\(O ° o)\N’J%o © (L % ©
0 o) o
E?/ | |
H
e

AN
o 0 (a=17).
COBAN: Mudi coban (II) oleat, do Sigma Aldrich, Ontario, Canada cung cap.
ADD-2204: 2,4,6-Trimetylbenzoyl-diphenyl-phosphinoxit, do Axeto Corporation,
New York, USA cung cép.

ADD-9984: N-vinylcaprolactam, do Sigma Adrich, Ontario, Canada cung cip.
ADD-9991: 1,6-hexandiol diacrylat, do Sigma Adrich, Ontario, Canada éung cap.
ADD-9992: 2-phenoxyetyl acrylat, do TCI America, USA cung cép.

ADD-9995: Neopentyl glycol diacrylat dd dugc propoxylat hoa, do Sartomer, USA
cung cap.

ADD-2614: 3-Metacryloxypropyltrimetoxysilan, do Polysciences, USA cung cap.
POL-0138: Polyeste uretan acrylat béo, do Tép doan Mylan, Tra Vinh, Viét nam cung
cép.

POL-1001: Oligome monoacrylat thom, do Tap doan Mylan, Tra Vinh, Viét nam cung
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cap.

POL-0137: Chét 1am én dinh cho muc ¢6 thé hoa rén hoan toan, do Tap doan Mylan,
Tra Vinh, Viét nam cung cép.

600-B307: Chét phu gia bé mat silicon, do T4p doan Mylan, Tra Vinh, Viét nam cung
cap.

COL-1829: Sic t6 Xanh 15:4 —dugc phén tan 25% trong ADD-9995, do Tap doan
Mylan, Tra Vinh, Viét nam cung cip.

ADD-9993: Trimetylxyclohexan acrylat, do Sigma Aldrich, Ontario, Canada cung cip.

Yellow-150: Dich phén tan sic td vang chira 7,5g sic t& vang 150 CI (do Hangzhou
Multicolor Chemical Company, China cung cép), 2,5z AC07-001 va 40g
xyclohexanon. Hon hop nay dugc phan tan trong thoi gian 24 gid biang cach sir dung
méy nghién kiéu bi. Hon hop nay duoc loc bing bo loc ¢6 16 ¢& Sum va xyclohexanon

dugc bd sung vao dé tao ra 15% trong lwong rén.

Red-254: Dich phan tan sic t& dé chira 7,5g sic t& d6 254 CI (Hostapern Red D2G 70
LV 2647, do Clarian, Germany cung cép), 2,5g AC07-001 va 40g xyclohexanon. Hn
hop ndy dugc phan tan trong thoi gian 24 gid bang cach sir dung may nghién kiéu bi.
Hén hop nay duoc loc bang bd loc ¢6 16 ¢& Spm va xyclohexanon dugc bd sung vao

dé taora 15% trong lugng rin.

Green-36: Dich phén tan sic td xanh l4 cdy chira 7,5g sic td xanh 14 cay 36 CI
(Heliogen Green K9360, duoc san xuit baoi BASF, Dtrc), 2,5g AC07-001 va 40g
xyclohexanon. Hon hgp nay dugc phan tén trong thoi gian 24 gio bang cach str dung
may nghién kiéu bi. H3n hop nay duoc loc bing bd loc ¢6 18 ¢& 5pum va xyclohexanon

duogc bd sung vao dé tao ra 15% trong luong ran.

Blue-15: Dich phan tan sic td xanh da troi chira 7,5¢g sic td xanh da troi 15:6 CI (do
Hangzhou Multicolor Chemical Company, China cung cép), 2,5g AC07-001, va 40g
xyclohexanon. Hon hop nay dugc phan tan trong thoi gian 24 gid bing cach st dung
méy nghién kiéu bi. H3n hop nay duoc loc bing bo loc ¢6 16 ¢ 5pum va xyclohexanon

dugc bd sung vao dé tao ra 15% trong lugng ran.

Black-250: Dich phan tan mudi than chita 7,5g¢ mudi than (Special Black 250, do
Degussa, USA cung cap), 7,5 AC07-001 va 40g xyclohexanon. H3n hop nay duoc

phan tan trong thoi gian 24 gid bang cach st dung may nghién kiéu bi. Hon hop nay
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duoc loc béng bo loc co 16 ¢ 5 pm va xyclohexanon dugc bd sung vao dé tao ra 15%

trong lugng ran.

Chat din can mau: Chat din can mau duge diéu ché bing cach hoa tan 6,0g BRO7-

001, 6,0g UR07-015, 1,0g Silan trong 102g xyclohexanon.
Quy trinh tdng hop va xac dinh tinh chét ctia hop chit theo sang ché

Vidu 1.1 - 3-Axetyloxim-O-axetat-6,12-dietyl-12-metyl-6,12-dihydro-6-aza-
indeno[ 1,2-b]floren

Quy trinh tng hop 3-axetyloxim-O-axetat-6,12-dietyl-12-metyl-6,12-dihydro-6-aza-i-

ndeno[ 1,2-b]floren dugc thuc hién theo phan tng so dd thé hién trén Hinh 1.
(a) Tong hop 3-axetyl-6,12-dietyl-12-metyl-6,12-dihydro-6-aza-indeno[ 1,2-b]floren:

Nhom clorua (3,43g, 25,6mmol) dugc b sung tr tir vao dung dich diclometan
(80ml), trong do6 6,12-dietyl-12-metyl-6,12-dihydro-6-aza-indeno[1,2-b]floren (5,95g,
20,0mmol) va axetyl clorua (1,83ml, 25,7mmol) dugc hoa tan & 0°C trong khi quyén
nito. Sau khi khudy & nhiét do trong phong qua dém, hdn hop phan ing nay dugc rot
vao nuéc da-nude. San phdm duoc chiét hai 1an bang diclometan. Lé6p hitu co két hop
duoc rua béng nude mudi, va lam kho trén MgSOq. Diclometan dugc loai bd trong
chan khong cao va san phdm thu dugc bang cach do dugc sir dung cho budrc tiép theo

khong cén tinh ché thém.

(b) Téng hop 3-axetyloxim-6,12-dietyl-12-metyl-6,12-dihydro-6-aza-indeno[ 1,2-
b]floren:

3-Axetyl-6,12-dietyl-12-metyl-6,12-dihydro-6-aza-indeno[ 1,2-b]tloren (3,39g,
10,0mmol) duoc bd sung vao dung dich hdn hop chira 100ml 1,3-dioxan, natri axetat
(1,06g, 13,0mmol), hydroxylamoni clorua (0,83g, 12,0mmol) va nuéc (60ml). Hon
hop phan tng nay duoc hdi luu qua dém, lam ngudi dén nhiét do trong phong, va sau
do6 dugce rét vao nude. San pham dugc chiét bang etyl axetat. Lép hitu co két hop dugce
rira hai lan béng nudce, lam kho trén MgSQOq, va ¢ dé tao ra ¢dn, ma dugc lam kho tiép
trong 16 chan khong & 40°C. San phim thu dugc biang cach dé dugc sir dung cho budc

tiép theo khong cin tinh ché thém (3,22g, hiéu suit 92%).

(c) Tbénghop 3-axetyloxim-O-axetat-6,12-dietyl-12-metyl-6,12-dihydro-6-aza-
indeno[ 1,2-b}floren:
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Trietylamin (1,7ml, 12,2mmol) va axetyl clorua (915ul, 12,8mmol) dugc bd
sung tur tr vao 100ml dung dich tetrahydrofuran chira 3-axetyloxim-6,12-dietyl-12-
metyl-6,12-dihydro-6-aza-indeno[1,2-b]floren (3,54g, 10,0mmol) & 0°C trong khi
quyén nito. Sau 3 gid khudy & nhiét do trong phong, hdn hop phan tng duoc rét vao
nuée. San phim duoc chiét bang etyl axetat. Lé6p hitu co két hop duge rira hai lan
bang nuéc, lam kho bang MgSOs, va ¢b bing chan khong lam bay hoi dé tao ra can,
ma duge tinh ché theo phuong phép sic ky cuc nhanh trén silicagel bing etyl axetat va
hexan lam chét rira giai. Dung méi duogc loai bo bang cach ap dung cach lam bay hoi
trong chin khong dé tao ra san phdm & dang bot mau tring voi hidu sudt 32% va do

tinh khiét 99%.

Vidu 1.2 - 7-Axetyloxim-O-axetat-10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-
indeno[2,1-b]floren

Quy trinh tdng hop 7-axetyloxim-O-axetat-10-etyl-12,12-dihexyl-10,12-
dihydro-10-aza-indeno[2,1-b]floren dugc thuc hién theo phan tung so do thé hién trén

Hinh 2.

(a) Tdng hop 7-axetyl-10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-
b]floren:

Nhom clorua (3,43g, 25,6mmol) dugc bd sung tur tir vao dung dich diclometan
(80ml), trong do6 10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren
(5,95g, 20,0mmol) va axetyl clorua (1,83ml, 25,7mmol) dugc hoa tan & 0°C trong khi
quyén nito. Sau khi khudy & nhiét d6 trong phong qua dém, hdn hop phan Gng nay
dugc rot vao nude da-nudce. San pham dugc chiét hai lan bing diclometan. L&p hitu co
két hop dugce rira béng nude mudi, va lam kho trén MgSOs. Diclometan duogc loai bo
trong chan khong cao va san phim thu dugc bang cach do dugc sir dung cho budrc tiép
theo khong can tinh ché thém.

(b) Tdng hop 7-axetyloxim-10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-
b]floren:

7-Axetyl-10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b}floren
(3,39g, 10,0mmol) dwgc bd sung vao dung dich hdn hgp chira 100ml 1,3-dioxan, natri

axetat (1,06g, 13,0mmol), hydroxylamoni clorua (0,83g, 12,0mmol) va nudc (60ml).

Hdn hgp phan ng nay duoc hdi luu qua dém, 1am ngudi dén nhiét do trong phong, va
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sau d6 dugc rét vao nude. San phidm duoc chiét bang etyl axetat. Lép hitu co két hop
dugc rira hai 1an béng nudc, lam kho trén MgSQOs, va ¢o dé tao ra cdn, ma dugc lam
khé tiép trong 16 chan khong & 40°C. San phim thu dugc bing cach do duge sir dung
cho buéc tiép theo khdng can tinh ché thém (3,22g, hiéu suit 92%).

(c) Tdng hop 6-axetyloxim-O-axetat-1,1-dihexyl indeno-[2,3-b]-9-etyl carbazol:

Trietylamin (1,7ml, 12,2mmol) duoc bd sung tuo tr vao 100ml dung dich
tetrahydrofuran  chra  7-axetyloxim-10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-
indeno([2,1-b]floren (3,54g, 10,0mmol) va axetyl clorua (915ul, 12,8mmol) & 0°C
trong khi quyén nito. Sau 3 gidr khudy & nhiét do trong phong, hdn hop phan tng duoc
rét vao nudce. San phdm dugc chiét bang etyl axetat. Lép hitu co két hop duoc ria hai
lan bang nudc, lam khd bing MgSOq, va cd bing chan khong lam bay hoi dé tao ra
cin, ma dugc tinh ché theo phuong phap sic ky cuc nhanh trén silicagel bang etyl
axetat va hexan lam chét rira giai. Dung méi dwoc loai bo bang cach ap dung cach lam
bay hoi trong chan khong dé tao ra san phdm & dang bot mau tring véi hiéu sudt 32%

va do tinh khiét 99%.

Viduy 1.3 - 9-Axetyloxim-O-axetat-2-metoxy-12,12-dietyl-6,12-dihydro-6-thia-
indeno[ 1,2-b]floren

Quy trinh tdéng hop 9-axetyloxim-O-axetat-2-metoxy-12,12-dietyl-6,12-
dihydro-6-thia-indeno[1,2-b]floren dugc thuc hién theo phan ung so dd thé hién trén
Hinh 3.

(a) Tdng hop 9-axetyl-2-metoxy-12,12-dietyl-6,12-dihydro-6-thia-indeno[ 1,2-b]

floren:

Nhom clorua (3,43g, 25,6mmol) duge bd sung tir tir vao dung dich diclometan
(100ml), trong d6 2-metoxy-12,12-dietyl-6,12-dihydro-6-thia-indeno[1,2-b}floren
(6,60g, 20,0mmol) va axetyl clorua (1,83ml, 25,7mmol) dugc hoa tan & 0°C trong khi
quyén nito. Sau khi khudy & nhiét do trong phong qua dém, hon hop phan mg nay
dugce rot vao nuéc da-nude. San pham dugce chiét hai lan bing diclometan. L6p hitu co
két hgp duogc ria béng nuéc mudi, va lam kho trén MgSOs4. Piclometan duogc loai bo
trong chan khong cao va san phim thu dugc bang cach do dugc st dung cho buéc tiép

theo khong cén tinh ché thém.

-61-



20818

(b) Tdng hop 9-axetyloxim-2-metoxy-12,12-dietyl-6,12-dihydro-6-thia-indeno[ 1,2-b]

floren:

9-Axetyl-2-metoxy-12,12-dietyl-6,12-dihydro-6-thia-indeno[ 1,2-b]floren
(3,56g, 10,0mmol) dugc bd sung vao dung dich hén hop chira 100ml 1,3-dioxan, natri
axetat (1,06g, 13,0mmol), hydroxylamoni clorua (0,83g, 12,0mmol) va nudc (60ml).
Hon hop phan ng nay dugc hdi lvu qua dém, lam ngudi dén nhiét do trong phong, va
sau d6 dugc rot vao nudc. San phdm duge chiét bing etyl axetat. Lé&p hiru co két hop
duoc rira hai lan béng nudc, 1am khd trén MgSOs, va cd dé tao ra cin, ma dugc lam
kho tiép trong 10 chan khong & 40°C. San phdm thu dugc bing cach d6 duoc sir dung

cho budc tiép theo khdng can tinh ché thém.

(c) Tdng hop 9-axetyloxim-O-axetat-2-metoxy- 12,12-dietyl-6,12-dihydro-6-thia-
indeno[1,2-b]floren:

Trietylamin (1,7ml, 12,2mmol) dugc bd sung tr tir vao 100ml dung dich
tetrahydrofuran chuira 9-axetyloxim-2-metoxy-12,12-dietyl-6,12-dihydro-6-thia-
indeno(1,2-b]floren (3,87g, 10,0mmol) va axetyl clorua (915pl, 12,8mmol) & 0°C trong
khi quyén nito. Sau 3 gior khudy & nhiét do trong phong, hdn hgp phan tng duoc rot
vao nudc. San pham dugc chiét bing etyl axetat. Lép hitu co két hop dugce rira hai lan
béng nudc, lam kho béng MgSOqs, va cb dé tao ra cin, ma dugc tinh ché theo phuong
phap sic ky cuc nhanh bing cach st dung etyl axetat-hexan lam chét rira giai. Dung
mdi dugc loai bo bing cach ap dung cach lam bay hoi trong chan khéng dé tao ra san

phim & dang bot mau trang vai hidu sudt 32% va do tinh khiét 99%.

Vidu 1.4 - 7-Axetyloxim-O-axetat-12,12-dimetyl-10,12-dihydro-10-oxo-indeno[2, 1 -
b]floren

Quy trinh tdng hop 7-axetyloxim-O-axetat-12,12-dimetyl-10,12-dihydro-10-
oxo-indeno[2,1-b]floren dugc thuc hién theo so dd dugc thé hién trén Hinh 4.
(a) Téng hop 7-butyryl-12,12-dimetyl-10,12-dihydro-10-oxo-indeno[2,1-b]floren:
Nhom clorua (3,43g, 25,6mmol) duge bd sung tu tir vao dung dich diclometan
(80ml), trong do 12,12-dimetyl-10,12-dihydro-10-oxo-indeno[2,1-b]floren (5,68,
20,0mmol) va axetyl clorua (1,83ml, 25,7mmol) dugc hoa tan & 0°C trong khi quyén

nito. Sau khi khudy & nhiét do trong phong qua dém, hdn hop phan ng nay dugc rot
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vao nude da-nude. San pham dugc chiét hai 1an bing diclometan. Lé&p hitu co két hop
duoc rira bang nudc mudi, va lam khé trén MgSOs. Diclometan dugc loai bo trong
chan khéng cao va san phdm thu dugc bing cach do duge st dung cho budrc tiép theo

khéng cin tinh ché thém.

(b) Tdng hop 7-butyryloxim-12,12-dimetyl-10,12-dihydro-10-oxo-indeno[2,1-b]

floren:

7-Butyryl-12,12-dimetyl-10,12-dihydro-10-oxo-indeno[2,1-b]floren  (3,26g,
10,0mmol) dugc bd sung vao dung dich hdn hop chtra 100ml 1,3-dioxan, natri axetat
(1,06g, 13,0mmol), hydroxylamoni clorua (0,83g, 12,0mmol) va nudc (60ml). Hon
hop phan tng nay duogc hdi luu qua dém, 1am ngudi dén nhiét do trong phong, va sau
do dugc rot vao nuée. San phim dugce chiét bing etyl axetat. L6p hitu co két hop duoce
rira hai lan béng nudce, lam kho trén MgSQOs, va ¢ dé tao ra can, ma duoc lam kho tiép
trong 10 chén khong & 40°C. San pham thu dwoc bing cach do duoc sir dung cho budc

tiép theo khong can tinh ché thém.

(¢) Tong hop 7-butyryloxim-O-axetat-12,12-dimetyl-10,12-dihydro-10-oxo-
indeno|[2,1-b]floren:

Trietylamin (1,7ml, 12,2mmol) dugc bd sung tu tr vao dung dich
tetrahydrofuran (100ml) chira 7-butyryloxim-12,12-dimetyl-10,12-dihydro-10-oxo-
indeno[ 1,2-b]floren (3,41g, 10,0mmol) va axetyl clorua (915ul, 12,8mmol) & 0°C
trong khi quyén nito. Sau 3 gio khudy & nhiét do trong phong, hon hop phan img dugc
rét vao nuée. San phdm dugce chiét bing etyl axetat. Lép hitu co két hop duge rira hai
lan bang nudce, lam kho bang MgSOq, va cd bing chén khong lam bay hoi dé tao ra
cin, ma dugc tinh ché theo phuong phap sic ky cuc nhanh trén silicagel bang etyl
axetat va hexan lam chét rira giais. Dung méi dugc loai bé bang cach ap dung cach
lam bay hoi trong chén khong dé tao ra san phém ¢ dang bdt mau tréng véi hiéu sut

37% va do tinh khiét 99%.

Vidu 1.5 - 8-Axetyloxim-O-axetat-11,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-11-

aza-indeno[2,1-b]antraxen

Quy trinh tong hop 8-axetyloxim-O-axetat-11,13,13-trietyl-6,6-dimetyl-11.13-
dihydro-6H-11-aza-indeno[2,1-b]antraxen dugc thuc hién theo so d0 dugc thé hién
trén Hinh 5.
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(a) Tdng hop 8-axetyl-11,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-11-aza-

indeno[2,1-b]antraxen

Nhom clorua (3,43g, 25,6mmol) dugc bd sung tur tu vao dung dich diclometan
(80ml), trong do6 11,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-11-aza-indeno[2,1-
blantraxen (6,80g, 20,0mmol) va axetyl clorua (1,83ml, 25,7mmol) dugc hoa tan &
0°C trong khi quyén nito. Sau khi khudy & nhiét do trong phong qua dém, hdn hop
phan Gng nay dugc rot vao nuéc da-nudc. San phdm duogc chiét hai lan bang
diclometan. Lép hitu co két hop duogc ria bing nudc mudi, va lam khé trén MgSOs;.
Diclometan dugc loai bo trong chin khong cao va san phiam thu dugc bang cach do

duoc st dung cho budc tiép theo khéng can tinh ché thém.

(b) Tdng hop 8-axetyloxim-1 1,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-11-aza-

indeno[2,1-b] antraxen

8-Axetyl-11,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-11-aza-indeno[2,1-
blantraxen (3,82g, 10,0mmol) duoc b sung vao dung dich hdn hop chra 100ml 1,3-
dioxan, natri axetat (1,06g, 13,0mmol), hydroxylamoni clorua (0,83g, 12,0mmol) va
nuéce (60ml). Hon hop phén ng nay dugc hdi lueu qua dém, lam ngudi dén nhiét do
trong phong, va sau d6 dugc rét vao nudc. San pham dugce chibt bang etyl axetat. Lop
hitu co két hop duoc rira hai lan béng nudc, lam kho trén MgSQOs, va ¢d dé tao ra can,
ma dugc lam khé tiép trong 16 chan khéng & 40°C. San phdm thu duoc bang cach do

dugc st dung cho budc tiép theo khong cén tinh ché thém.

(c) Tong hop 8-axetyloxim-O-axetat-11,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-

1 1-aza-indeno[2,1-b]antraxen

Trietylamin (1,7ml, 12,2mmol) dugc bd sung tir tir vao 100ml dung dich
tetrahydrofuran chira 8-axetyloxim-11,13,13-trietyl-6,6-dimetyl-11,13-dihydro-6H-11-
aza-indeno[1,2-bJantraxen (3,97g, 10,0mmol) va axetyl clorua (915pl, 12,8mmol) &
0°C trong khi quyén nito. Sau 3 gidr khudy & nhiét d¢ trong phong, hén hop phan wng
dugc rét vao nudc. San pham dugc chiét bang etyl axetat. Lép hitu co két hop duge
rita hai 1in bang nudc, lam kho bing MgSOq, va ¢b bang chan khong lam bay hoi dé
tao ra cin, ma dugc tinh ché theo phuong phép sic ky cuc nhanh trén silicagel bang
etyl axetat va hexan lam chat rira giai. Dung mdi dugc loai bd bing cach ap dung cach

lam bay hoi trong chin khong dé tao ra san phim & dang bdt mau trang véi hiéu sudt
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46% va db tinh khiét 99%.

Vidu 1.6 - 10-(4-axetyloxim-O-axetat phenyl)-7-axetyloxim-O-axetat-2-metoxy-
12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren

Quy trinh téng hop 10-(4-axetyloxim-O-axetat phenyl)-7-axetyloxim-O-
axetat-2-metoxy-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren duoc thuc

hién theo so d6 dugc thé hién trén Hinh 6.

(a) Tdnghop 10-(4-axetyl phenyl)-7-axetyl-2-metoxy-12,12-dihexyl-10,12-dihydro-

10-aza-indeno[2,1-b]floren:

Nhom clorua (8,00g, 60,0mmol) duge bd sung tir tir vao dung dich diclometan
(120ml),  trong  d6  2-metoxy-10-phenyl-12,12-dihexyl-10,12-dihydro-10-aza-
indeno[2,1-b]floren (7,47g, 20,0mmol) va axetyl clorua (3,56ml, 50,0mmol) dugc hoa
tan & 0°C trong khi quyén nito. Sau khi khudy & nhiét do trong phong qua dém, hdn
hgp phan ung nay dugc lam ngudi dén nhiét do trong phong va rét vao nudc da-nudc.
San phim dugc chiét hai lan bing diclometan. Lép hitu co két hop duge ria bang
nude mudi, va lam khé trén MgSOs. Diclometan dugc loai bd trong chan khong cao va
san pham thu dugc bing cach d6 dugce st dung cho buéc tiép theo khong cén tinh ché

thém.

(b) Tdéng hop 10-(4-axetyloxim phenyl)-7-axetyloxim-2-metoxy-12,12-dihexyl-
10,12-dihydro-10-aza-indeno[2,1-b]floren:

10-(4-axetylphenyl)-7-axetyl-2-metoxy-12,12-dihexyl-10,12-dihydro-10-aza-
indeno[2,1-b]floren (4,58g, 10,0mmol) dugc bd sung vio dung dich hén hop chaa
120ml 1,3-dioxan, natri axetat (2,46g, 30,0mmol), hydroxylamoni clorua (2,08g,
30,0mmol) va nude (80ml). Hon hgp phan ung nay duge hdi luu qua dém, lam ngudi
dén nhiét do trong phong, va sau dé dugc rét vao nuée. San phim dugc chiét bang etyl
axetat. Lop hitu co két hop dugc rira hai lan béng nudc, lam kho trén MgSOq, va ¢o dé
tao ra cdn, ma dugc lam kho tiép trong 10 chan khong & 40°C. San pham thu dugc

bang cach dé dugc st dung cho budc tiép theo khong cin tinh ché thém.

(c) Tdng hop 10-(4-axetyloxim-O-axetat phenyl)-7-axetyloxim-O-axetat-2-metoxy-
12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren:

Trietylamin (4,18ml, 30,0mmol) dugc bd sung tir tor vao 100ml dung dich
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tetrahydrofuran  chira  10-(4-axetyloxim  phenyl)-7-axetyloxim-2-metoxy-12,12-
dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren (4,88g, 10,0mmol) va axetyl clorua
(2,13ml, 30,0mmol) & 0°C trong khi quyén nito. Sau 5 gid khudy & nhiét do trong
phong, hon hop phan tng duge rét vao nude. San phim duoc chiét bang etyl axetat.
Lép hitu co két hop duge rira hai 1an bing nudc, lam kho bang MgSOs, va ¢d bang
chan khong lam bay hoi dé tao ra cin, ma dugc tinh ché theo phuong phap sic ky cuc
nhanh trén silicagel bang etyl axetat va hexan lam chét rta gidi. Dung moéi dugc loai
bé bing cach ap dung cach lam bay hoi trong chan khong dé tao ra san phim & dang

bot mau trang véi hiéu sudt 56% va do tinh khiét 99%.

Vidu 1.7 - 10-(4-axetyloxim-O-axetat phenyl)-2,7-diaxetyloxim-O-axetat-12,12-
dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren:

Quy trinh téng hop 10-(4-axetyloxim-O-axetat phenyl)-2,7-diaxetyloxim-O-
axetat-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren dugc thuc hién theo

so do dugc thé hién trén Hinh 7.

(a) Téng hop 10-(4-axetyl phenyl)-2,7-diaxetyl-12,12-dihexyl-10,12-dihydro-10-aza-
indeno[2,1-b]floren:

Nhom clorua (12,0g, 90,0mmol) dugc bd sung tu tr vao dung dich diclometan
(120ml), trong d6 10-etyl-12,12-dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]tlo
(7,20g, 20,0mmol) va axetyl clorua (6,40ml, 90,0mmol) dugc hoa tan & 0°C trong khi
quyén nito. Sau khi hdi luu qua dém, hon hgp phan tng nay dugc lam ngudi dén nhiét
do trong phong va rot vao nudc da-nuée. San phidm dugc chiét hai 1an bang
diclometan. Lép hitu co két hop duogce ria bing nudc mudi, va lam khé trén MgSO,.
Diclometan dugc loai bd trong chin khdng cao va san phé‘im thu duoc béng cach doé
dugce str dung cho bude tiép theo khéng can tinh ché thém.

(b) Toéng hop 10-(4-axetyloxim  phenyl)-2,7-diaxetyloxim-12,12-dihexyl-10,12-
dihydro-10-aza-indeno[2,1-b]floren:
10-(4-axetylphenyl)-2,7-diaxetyl-12,12-dihexyl-10,12-dihydro-10-aza-
indeno[2,1-b]floren (4,86g, 10,0mmol) dugc bd sung vao dung dich hén hop chira
150ml 1,3-dioxan, natri axetat (4,92g, 60,0mmol), hydroxylamoni clorua (4,17g,
60,0mmol) va nude (100ml). Hon hop phan tmg nay dwoc hdi luu qua dém, lam nguoi

dén nhiét do trong phong, va sau d6 dugc rét vao nude. San pham dugc chiét bang etyl
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axetat. Lop hitu co két hop duoc rira hai lan bing nudc, lam kho trén MgSOs, va cd dé
tao ra cin, ma dugc lam kho tiép trong 10 chan khong & 40°C. San phdm thu duoc

bang cach d6 dugc st dung cho buérc tiép theo khong cin tinh ché thém.

(c) Téng hop 10-(4-axetyloxim-O-axetat phenyl)-2,7-diaxetyloxim-O-axetat-12,12-
dihexyl-10,12-dihydro-10-aza-indeno[2,1-b]floren:

Trietylamin (8,36ml, 60,0mmol) dugc bd sung tu tr vao 100ml dung dich
tetrahydrofuran chira  10-(4-axetyloxim phenyl)-2,7-diaxetyloxim-12,12-dihexyl-
10,12-dihydro-10-aza-indeno[2,1-b]floren (5,31g, 10,0mmol) va axetyl clorua
(4,27ml, 60,0mmol) & 0°C trong khi quyén nito. Sau 3 gio khudy & nhiét do trong
phong, hdn hgp phan tmg duogc rét vao nude. San phdm duogc chiét bang etyl axetat.
L6p hitu co két hop duge rira hai 1an bang nudc, lam khod bing MgSOy4, va ¢b bang
chan khong lam bay hoi dé tao ra cin, ma dugc tinh ché theo phwong phap sic ky cuc
nhanh trén silicagel bang etyl axetat va hexan lam chét rta giai. Dung moi dugc loai
bo bang cach 4p dung cach lam bay hoi trong chan khong dé tao ra san phdm & dang

bot mau trang véi hiéu sudt 45% va do tinh khiét 99%.
Vidu 1.8 - 3,9-diaxetyloxim-O-axetat-6-hexyl-6H-12-thia-6-aza-indeno[ 1,2-b]tloren

Quy trinh tdng hop 3,9-diaxetyloxim-O-axetat-6-hexyl-6H-12-thia-6-aza-

indeno[ 1,2-b]floren duge thuc hién theo so dd dugc thé hién trén Hinh 8.
(a) Tdng hop 3,9-diaxetyl-6-hexyl-6H-12-thia-6-aza-indeno[ 1,2-b]floren:

Nhom clorua (8,00g, 60,0mmol) dugc bd sung tir tir vao dung dich diclometan
(120ml) trong d6 6-hexyl-6H-12-thia-6-aza-indeno[1,2-b]floren (5,75g, 20,0mmol) va
axetyl clorua (3,56ml, 50,0mmol) dugc hoa tan & 0°C trong khi quyén nito. Sau khi
khudy & nhiét do trong phong qua dém, hon hgp phan {mg nay dugce lam ngudi dén
nhiét d6 trong phong va rdt vao nudc da-nude. San pham duogc chiét hai lan bang
diclometan. Lép hitu co két hop duoc ria bing nudc mudi, va lam kho trén MgSO..
Diclometan dugc loai bo trong chan khong cao va san phim thu dugc bing cach do

dugc st dung cho budc tiép theo khong cén tinh ché thém.
(b) Téng hop 3,9-diaxetyloxim-6-hexyl-6H-12-thia-6-aza-indeno[ 1,2-b]floren:

3,9-diaxetyl-6-hexyl-6H-12-thia-6-aza-indeno[1,2-b]floren (3,71g, 10,0mmol)

duoc bd sung vao dung dich hén hop chira 120ml 1,3-dioxan, natri axetat (3,28g,
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40,0mmol), hydroxylamoni clorua (2,78g, 40,0mmol) va nuéc (80ml). Hon hop phan
ang nay duoc hdi luu qua dém, lam ngudi dén nhiét do trong phong, va sau do duoc
rét vao nude. San pham duge chidt bing etyl axetat. Lép hitu co két hop duoc rira hai
lan bang nude, 1am kho trén MgSOq, va ¢ dé tao ra cin, ma duge lam kho tiép trong
16 chan khong & 40°C. San pham thu dugc bang cach d6 dugc sir dung cho budrc tiép

theo khong cén tinh ché thém.

(c) Tdnghop 3,9-diaxetyloxim-O-axetat-6-hexyl-6H-12-thia-6-aza-indeno[ 1,2-b]

floren:

Trietylamin (5,78ml, 40,0mmol) dugc bd sung tir tir vao 100ml dung dich
tetrahydrofuran chtra 3,9-diaxetyloxim-6-hexyl-6H-12-thia-6-aza-indeno[1,2-b]floren
(4,01g, 10,0mmol) va axetyl clorua (3,45ml, 40,0mmol) & 0°C trong khi quyén nito.
Sau 3 gio khudy ¢ nhiét do trong phong, hdn hgp phan img duge rét vao nude. San
phim dugc chiét bang etyl axetat. Lép hitu co két hop duge rira hai lan bing nudc,
lam khé bang MgSOsq, va cd bang chén khéng 1am bay hoi dé tao ra cin, ma duoc tinh
ché theo phuong phép sic ky cuc nhanh trén silicagel bang etyl axetat va hexan lam
chit rira giais. Dung méi dugc loai bo bang cach ap dung cach lam bay hoi trong chén
khong dé tao ra san phém 0 dang bt mau tréng v6i hiéu sudt 68% va do tinh khiét

99%.
Vidu 1.9 - 10-Hexyl-10H-10-aza-indeno[2,1-b]floren-12-O-axetyloxim

Quy trinh téng hop 10-hexyl-10H-10-aza-indeno[2,1-b]floren-12-0-

axetyloxim dugc thuc hién theo so dd dugc thé hién trén Hinh 9.
(a) Téng hop 10-hexyl-10H-10-aza-indeno[2,1-b]floren-12-oxim:

10-Hexyl-10H-10-aza-indeno[2,1-b]floren-12-on  (2,83g, 10,0mmol) va
hydroxylamoni clorua (3,35g, 40,0mmol) dugc hoa tan trong 120ml 1,3-dioxan.
Pyridin (3,96, 50mmol) dugc b sung vao dung dich qua xi lanh. Hon hop phan tng
nay dugc khudy qua dém. Dung moi dugc loai bd bang chén khong lam bay hoi va sau
d6 dugc rot vao nude. San phim dugc chiét bing etyl axetat. Lop hitu co két hop dugc
rira hai lan béng nudc va nude mudi, lam khd trén MgSOs4, va ¢d dé tao ra cin, ma
dugc lam kho tiép trong 16 chan khong ¢ 40°C. San phdm thu dugc bing cach d6 dugc

sir dung cho bude tiép theo khong can tinh ché thém.
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(b) Tdng hop 10-hexyl-10H-10-aza-indeno(2,1-b]floren-12-O-axetyloxim:

Trietylamin (3,40ml, 24,4mmol) duogc bd sung tu tor vao 80ml dung dich
tetrahydrofuran chtra 10-hexyl-10H-10-aza-indeno[2,1-b]floren-12-oxime (2,98g,
10,0mmol) va axetyl clorua (1,83ml, 25,6mmol) & 0°C trong khi quyén nito. Sau 3 gio
khudy & nhiét do trong phong, hdn hgp phan tng duogc rét vao nudce. San pham dugc
chiét bang etyl axetat. Lép hitu co két hop duoc rira hai 1an bang nuégc, lam kho bang
MgSOs, va ¢ bang chan khong lam bay hoi d tao ra cin, ma dugc tinh ché theo
phuong phap sic ky cuc nhanh trén silicagel bing etyl axetat va hexan lam chit rira
giai. Dung mdi dugc loai bo bang cach ap dung cach lam bay hoi trong chan khong dé

tao ra san phém o dang bdt mau tréng v6i hiéu sudt 86% va dd tinh khiét 99%.

Vi du 110 - 7,7’-Axetyloxim-O-axetat-1,1’-dimetyl-bisindeno[3,2-b:2",3’-h]-9-sec-

butyl carbazol

Quy trinh téng hop 7,7’-axetyloxim-O-axetat-1,1’-dimetyl-bisindeno[3.2-

b:2’,3’-h]-9-sec-butyl carbazol dugc thuc hién theo so d6 dugc thé hién trén Hinh 10.
(a) Téng hop 1,7°-axetyl-1,1’-dimetyl-bisindeno[3,2-b:2’,3°-h]-9-sec-butyl carbazol:

Nhém clorua (8,00g, 60,0mmol) dugc bd sung tur tir vao dung dich diclometan
(150ml), trong dé 1,1°-dimetyl-bisindeno[3,2-b:2°,3’-h]-9-sec-butyl carbazol (9,12g,
20,0mmol) va axetyl clorua (3,56ml, 50,0mmol) dugc hoa tan & 0°C trong khi quyén
nito. Sau khi khudy & nhiét do trong phong qua dém, hén hop phan (g nay dugc lam
ngudi dén nhiét do trong phong va rot vao nude da-nude. San pham duoc chiét hai lin
bang diclometan. Lép hitu co két hop dugc rira bing nudc mudi, va lam khod trén
MgSO4. Diclometan dugc loai bo trong chan khong cao va san pham thu duge bang
cach do dugc str dung cho bude tiép theo khong cén tinh ché thém.

(b) Téng hop 7,7°-axetyloxim-1,1°-dimetyl-bisindeno[3,2-b:2°,3’-h]-9-sec-butyl
carbazol:

1,7’-Axetyl-1,1’-dimetyl-bisindeno[3,2-b:2°,3’-h]-9-sec-butyl  carbazol (5,40g,
10,0mmol) dugc b sung vao dung dich hon hop chira 120ml 1,3-dioxan, natri axetat
(2,46g, 30,0mmol), hydroxylamoni clorua (2,08g, 30,0mmol) va nudc (80ml). Hdn
hop phan ung nay duoc khudy & nhiét do trong phong qua dém, 1am ngudi dén nhiét

do trong phong, va sau d6 dugc rét vao nude. San pham duge chibt bang etyl axetat.
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Lép hitu co két hop dugce rira hai 14n bing nudc, lam kho trén MgSO4, va cb dé tao ra
cén, ma duge lam khé tiép trong 16 chén khong & 40°C. San pham thu duogc bing cach

do duge st dung cho budc tiép theo khdng cin tinh ché thém.

(c) Téng hop 7,7’-axetyloxim-O-axetat-1,1’-dimetyl-bisindeno[3,2-b:2’,3’-h]-9-sec-

butyl carbazol:

Trietylamin (4,18ml, 30,0mmol) dugc bd sung tir tir vao 100ml dung dich
tetrahydrofuran chra  7,7’-axetyloxim-1,1’-dimetyl-bisindeno[3,2-b:2",3°-h]-9-sec-
butyl carbazol (5,70g, 10,0mmol) va axetyl clorua (2,13ml, 30,0mmol) & 0°C trong khi
quyén nito. Sau 5 gi& khudy & nhiét do trong phong, hdn hop phan tng dugce rét vao
nude. San pham duge chiét bing etyl axetat. Lép hitu co két hop duoc rira hai lan
bang nudc, 1am kho bing MgSOs, va ¢d bang chén khong lam bay hoi dé tao ra can,
ma dugc tinh ché theo phuong phap sic ky cuc nhanh trén silicagel bang etyl axetat va
hexan lam chét rira giai. Dung mdi duoc loai bé bing cach ap dung céch lam bay hoi
trong chan khong dé tao ra san phém ¢ dang bot mau tréng véi hiéu suét 76% va do
tinh khiét 99%.

Vidu 1.11 va céc vi du tiép theo

Céc quy trinh tong hop céc chit khoi mao quang theo Vi du 1.11 va céac vi du
tiép theo dugc thuc hién trong dd thuy tinh da duoc séy kho trén ngon Itra, ma cd lép
thanh khuéy co, binh ngung nuéc, thanh kim loai lam néng, ctra vao khi nito va bd
phén kiém soat nhiét do. Cac san phém thu dugc va cac chit trung gian dugc xac dinh
tinh chét bing quang phd két FTIR (Perkin Elmer, mau Spectrum 100), NMR (Nicolet
500 MHz), quang phd ké cuc tim-nhin thdy dugc (UV-Vis) (Perkin Elmer, mau
Lambda 25), DSC (TA Instruments, mau Q2000), TGA (TA Instrument, mau Q500),

va sic ky léng cao ap (Waters, mau Breeze 2).
Vidu 1.11 - 2,7,12 Triaxetyloxim-O-axetat-5,5",10,10°,15,15 -hexahexyltruxen

Quy trinh téng hop 27,12 triaxetyloxim-O-axetat-5,5,10,10°,15.,15°

-hexahexyl truxen duoc thuc hién nhu sau.
(a) Tong hop 2,7,12-triaxetyloxim-5,5",10,10°,15,15’-hexahexyltruxen:

2,7,12-Triaxetyl-5,5,10,10°,15,15’-hexahexyltruxen (diéu ché dugc theo Vi
du 1,16 dudi déy) dugc hoa tan trong 180ml dioxan trong binh loai dung tich 500ml.
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Natri axetat (283mg) va hydroxylamin HCI (256mg) dugc hoa tan trong 60ml nudc
trong binh loai dung tich 100ml. Dung dich ndy dugc bd sung vao dung dich
triaxetylhexahexyltruxen, ma sau d6 dugc dun néng & nhiét d¢ hdi luu qua dém. Hau
hét dioxan dugc loai bé & diéu kién 4p suét thip (san phdm két tua), sau dé 300ml
nude duge bd sung vao. Huyén phi nay dugc khudy trong 30 phut ¢ nhiét do trong

phong, va sau d6 duoc loc dé tao ra 950mg (91%) bdt mau hoi vang.

H'NMR (500 MHz, CDCl;) §: 8,51-8,46 (m, 3H); 8,12-8,07 (m, 3H);
7,84-7,79 (m, 3H); 3,05-2,92 (m, 6H); 2,70-2,60 (m, 9H); 2,65-2,57 (m, 6H):
2,32-2,17 (m, 36H); 1,05-0,82 (m, 18H); 0,65-0,49 (m, 12H).

(b) Téng hop 2,7,12-triaxetyloxim-O-axetat-5,5,10,10°,15,1 5’-hexahexyltruxen:

2,7,12-Triaxetyloxim-5,5°,10,10,15,15’-hexahexyltruxen dugc hoa tan trong
60ml THF trong binh loai dung tich 100ml da dugc sy khé trén ngon lua trong khi
quyén Na. Dung dich nay duoc lam lanh dén 0°C trong bé nudc da. Trietylamin
(225ul) dugc bd sung vao, va sau do axetyl clorua (120ul) duge bd sung tu tr vao.
Chét két tia mau tring tao thanh. Phan ing nay dugc theo doi theo phuong phap sic
ky 16p méng (TLC) bang céch sir dung 15% EtOAc trong hexan. Sau 2 gid & nhiét do
trong phong, hon hop phan tmg dugc chiét bing cach sur dung EtOAc va nudc, lam
kho trén MgSOs, mot cach cén than duge sdy kho trong chan khong, va sau do dugc
tao huyén phu trong metanol. Huyén phu nay dugce xa Iy bing siéu 4m trong 30 phut
va sau d6 dugc loc dé tao ra 235mg (32%, shc ky 1ong cao ap do tinh khiét +99%) bot

mau trang.
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H'NMR (500 MHz, CDCl;) & 8,42 (d, J = 8,5 Hz, 3H); 7,88 (dd, I' = 1,7 Hz,
I? = 8,4 Hz, 3H); 7,82 (d, ] = 1,7 Hz, 3H); 2,97-2,91 (m, 6H); 2,54 (s, 9H); 2.35 (s,
9H); 2,18-2,11 (m, 6H); 0,98-0,80 (m, 36H); 0,62 (t, ] = 7,2 Hz, 18H); 0,52-0,45 (m,
12H).

Vidu 1.12 - 3,8,13-Triaxetyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10,15-triazadiinde-

no[1,2-a;1',2'-c] floren trioxim tri-O-axetat (2E)

Quy trinh téng hop 3,8,13-triaxetyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10.1-

5-triazadiindeno [1,2-a;1',2'-c]floren trioxim tri-O-axetat dugc thuc hién nhu sau.

(a) Téng hop 3,8,13-triaxetyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10,15-triazadiind-

eno[1,2-a;1',2'-c]- floren trioxim:

3.8,13-Triaxetyl-5,10,15-trihexyl-10,15-
dihydro-5H-5,10,15-triazadiindeno[ 1,2-a;1',2'-c]flo (800g, 1,10mmol, tir Vi du 1,17
dudi ddy) dugc hoa tan trong 1,4-dioxan (120ml) trong khi quyén nito. Hon hgp phan
ing dugc gia nhiét nhe dé hoa tan chét ran. Dung dich chira natri axetat (285mg,
4,32mmol) va hydroxyl amoni clorua (255mg, 3,67mmol) trong nuéc (40ml) dugc bod
sung vao hon hgp phan ting, ma sau dé duge hoi luu trong thoi gian 24 gio. Phan ang
ndy dugc theo ddi theo phuong phéap sic ky 16p méng (TLC) bang cach sir dung etyl
axetat (20%) va hexan (80%) lam chét rira giadi. Sau khi phan ing da hoan thanh, san
phdm duoc lam két tna trong nudce lanh (200ml). San pham rédn méau be thu dugc bing
cach loc trong chan khong, duge rira ky bang nudc va lam kho trong chin khong &

30°C cho dén trong lugng khong dbi (790mg, hiéu suit 93%).

(b) Téng hop 3,8,13-triaxetyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10,15-triazadiind-

eno[1,2-a;1',2'-c]- floren trioxim tri-O-axetat:

Axetyl clorua (167ul, 2,34mmol) dugc bd sung tir tir vao dung dich
tetrahydrofuran (500ml) chira 3,8,13-triaxetyl-5,10,15-trihexyl-10.15-
dihydro-5H-5,10,15-triazadiindeno[1,2-a;1',2'-c]floren trioxim (500mg, 0,65mmol) va
trietylamin (312pl, 2,24mmol). Hon hop phan g nay dugc khudy qua dém. Sau do,
dung méi nay duge lam bay hoi dudi p sudt giam dé tao ra ddu mau nau thim. Né
duoc tinh ché theo phuong phap sic ky cot bang cach str dung silicagel pha dong va
hdn hop gdm etyl axetat va hexan lam chat rira giai. Dung moi dugc lam bay hoi trong

chan khong dé tao ra chat rdn mau nau nhat (207mg, 40%). Nhiét do nong chay va
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nhiét do phan huy dugc xac dinh béng dung cu do nhiét lugng quét vi phan va phan

tich trong luc nhiét lan luot 1a khodng 124°C va 260°C.

H,C

'H NMR (500 MHz, CDCl3) § 8,71 (s, 3 H), 7,88 (d, ] = 8,6 Hz, 3H), 7,66 (d,
J=8,6 Hz, 3H), 4,98 (t, ] = 7,5 Hz, 6H), 2,60 (s, 9H), 2,36 (s, 9H), 1,95 (p, ] = 6,6 Hz,
6H), 1,20-1,11 (m, 18H), 0,76 (t, J = 7,1 Hz, 9H).

Vidu 1.13 - 4,9,13-trietoxyaxetyloxim-O-triaxetattruxenon

Quy trinh tdng hop 4,9,13-trietoxyaxetyloxim-O-triaxetattruxenon duogc thuc
hién theo so db dugc thé hién trén Hinh 11.
(a) Tdénghop 4,9,13-trietoxyaxetyltruxenon (3B):

Nhoém triclorua (1,47g, 11,02mmol) dugc bd sung tu tir vao dung dich chira
diclometan (10ml) va truxenon (3A, 1,29g, 3,35mmol). Dung dich chuyén sang mau
do thim. Sau do, etoxyaxetyl clorua (1,81 g, 14,75mmol) dugc bd sung nho giot vao
trong thoi gian 2 phut. Phan tng nay duoc tiép tuc trong 36 gid. Sau do, hdn hop phan
ung dugc loc nhanh, va ¢ trong chan khong dé thu duogc san phém dinh nhdt. Etanol
khan (15ml) duoc bd sung vao dé tao ra huyén phu dic, ma duge dat trong bé am trong
30 phut. San phdm rin duoc loc, duoc rua ky bang etanol va lam kho trong chan

khong cao & 30°C qua dém dé tao ra chét rdn mau vang nhat (1,83g, hiéu suit 85%).
(b) Téng hop 4,9,13-trietoxyaxetyloximtruxenon (3C):

4.,9,13-Trietoxyaxetyltruxenon (707mg, 1,10mmol) dugc hoa tan trong 1.,4-
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dioxan (120ml) trong khi quyén nito. Han hop phén tng duoc gia nhiét nhe dé hoa tan
chat rin. Dung dich chira natri axetat (285mg, 4,32mmol) va hydroxyl amoni clorua
(255mg, 3,67mmol) trong nuéc (40ml) dugc bd sung vao hdn hop phan Gng, ma sau
do dugc hdi luu trong thoi gian 24 gio. Phan (mg nay duoc theo ddi theo phuong phap
sdc ky 16p mong (TLC) bang cach sir dung etyl axetat (20%) va hexan (80%) lam chit
rira giai. Sau khi phan rng da hoan thanh, san pham duoc lam két tua trong nudc lanh
(200ml). San pham rin mau be thu duoc bang cach loc trong chan khong, dugc rira ky
bing nudc va lam khod trong chin khong & 30°C cho dén trong luong khong dbi

(680mg, hiéu sudt 90%).
(c) Tbénghop 4,9,13-trietoxyaxetyloxim-O-triaxetattruxenon (3D):

Axetyl clorua (167ul, 2,34mmol) dugc bd sung tir tir vao dung dich
tetrahydrofuran (500ml) chira 4,9,13-trietoxyaxetyloximtruxenon (447mg, 0,65mmol)
va trietylamin (312pl, 2,24mmol). Hon hgp phan tng nay duoc khudy qua dém. Sau
do, dung mdi dugc 1am bay hoi dudi dp sudt giam dé tao ra ddu mau nau thdm. Diu
nay duoc tinh ché theo phuong phap sic ky cot bang cach sir dung silicagel pha dong
va hon hop gdm etyl axetat va hexan lam chét rua giai. Dung moéi dugce lam bay hoi
trong chan khéng dé tao ra san phim rin mau nhat (158mg, 30%).

Vi du 1.14 - 3,8,13-trihexanoyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10,15-triazadiin-
deno[1,2-a;1',2'-c] floren trioxim tri-O-axetat

Quy trinh téng hop 3,8,13-trihexanoyl-5,10,15-trihexyl-10,15-dihydro-5H-5.-
10,15-triazadiindeno [1,2-a;1',2'-c]floren trioxim tri-O-axetat (dugc thé hién duéi day)
dugc thuc hién twong tu nhu Vi du 1,11 chi khac 1a axetyl clorua duge thay béng

hexanoyl clorua & budc (b).
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3,8,13-Trihexanoyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10,15-triazadiinden-
o[1,2-a;1',2'-c]floren trioxim tri-O-axetat thu dugc & dang rin mau tréng san phém voi

tong hiéu sut 28%.

'H NMR (500 MHz, CDCl3) &: 8,69 (s, 3 H), 7,83 (d, I = 8,4 Hz, 3H), 7,67 (d,
J=18,7Hz, 3H), 5,00 (t, ] = 7,1 Hz, 6H), 3,05 (t,J = 7,8 Hz, 6H), 2,35 (s, 9H), 1,95 (p,
J=7,1Hz, 6H), 1,72 (p, } = 7,6 Hz, 6H), 1,50-1,44 (m, 6H), 1,41 (p, ] = 7,4 Hz, 6H),
1,25-1,13 (m, 18H), 0,94 (t, ] = 7,3 Hz, 9H), 0,76 (t, ] = 7,1 Hz, 9H).

Phd cuc tim-nhin théy duoc (UV-Vis) cua
3,8,13-triaxetyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10,15-triazadiindeno
[1,2-a;1',2'-c]floren trioxim tri-O-axetat dugc thé hién trén Hinh 12. Phd nay thé hién
céc dai hap thy manh trong khoang 300nm dén 400nm. Cu thé hon, phd nay thé hién
mtc d§ hdp thu manh & 365nm, tiép theo 1a giam dot ngdt. Piéu nay lam gia tang do
nhay, trong khi tranh nhiéu mau.

Vidul.15 - 2,7,12-Tri(4-axetylphenyl)-5,5,10,10,15,15-hexahexyl-10,15-dihydro-SH-
diindeno[ 1,2-a;1',2'-¢] floren trioxim tri-O-axetat
(a) Tdnghop 2,7, 12-Tri(4-axetylphenyl)-5,5,10,10,15,15-hexahexyl-10,15-dihydro-
5H-diindeno[1,2-a;1',2'-c]floren trioxim

Trong binh 3 ¢4 loai dung tich 100ml, 2,7,12-tri(4-axetylphenyl)-
5,5%,10,10%,15,15’-hexahexyltruxen (6g) dugc hoa tan trong dioxan (50ml) trong khi

quyén nito. Dung dich chira hydroxylamoni clorua (346mg) va natri axetat (329mg)

trong nude (15ml) duge bd sung vao dung dich nay. Hon hop phan ting nay duge hoi
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luu trong thoi gian 12 gio. Phan ung nay dugc theo dai theo phuong phap sic ky 16p
moéng (TLC) bang cach sir dung 5% etyl axetat trong toluen. Dung moi dugc 1am bay
hoi dudi ap suét giam. Sau do, nuée (250ml) duge bd sung vao va hop chat nay dugc
loc bo dé tao ra chit ran dinh nhét. San phdm duoc tinh ché bang cach két tinh lai
trong metanol va dé & -20°C qua dém. Hop chét nay (duoc thé hién duoi day) duogc loc

dé tao ra 4g (65%) bot mau tring.

'H NMR (500 MHz, CDCl;) § 8,52-8,50 (m, 3H); 8,03-7,94 (m, 6H): 7,91-
7,85 (m, 6H); 7,79-7,73 (m, 6H); 3,05 (s, 6H); 2,71 (s, 9H); 2,22 (s, 6H); 0,96-0,90 (m,
36H); 0,63-0,61 (m, 30H).

(b) 2,7,12-Tri(4-axetylphenyl)-5,5,lO,10,15,l5-hexahexyl-10,15-dihydr0—5H-

diindeno[1,2-a;1',2'-c]floren trioxim tri-O-axetat

Tetrahydrofuran ~ khan  va  2,7,12-Tri(4-axetylphenyl)-5,5,10,10,15,15-
hexahexyl-10,15-dihydro-5H-diindeno[1,2-a;1',2'-c]floren trioxim (3g) duogc bd sung
vao binh 3 ¢6 loai dung tich 11 da duge sdy kho trén ngon lira trong khi quyén nito.
Hén hop phan tng dugc dé lanh dén 0°C trong bé nudc da trude khi bd sung
trietylamin (1,1ml) vao. Hon hop phan {mg nay dugc khudy trong thoi gian 5 phut
trudc khi bd sung chdm axetyl clorua (0,591ml) vao. Hon hop phan img nay duoc

khudy trong thoi gian 2 gio & 0°C va dugc theo ddi theo phuong phép séc ky 16p mong
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(TLC) bang céch st dung 5% etyl axetat trong toluen lam chét rira giai. Hon hop phan
ang dugc chiét trong etyl axetat va nudc, 1am kho trén magie sulphat va dung moi
dugc 1am bay hoi duéi ap sut giam. Sau d6, metanol (500ml) duoc bd sung vao san
pham tho va dung dich dugc lam tang nhiét d6 va loc. San phém thé dugce hoa tan
trong 2-propanol, dung dich dugc lam ting nhiét do, va duogc dé & -20°C trong thoi

gian 1 gio, sau d6 duoc loc dé tao ra 2g (60%) bdt mau trang.

CH, (Truxe-12)

'H NMR (500 MHz, CDCl3) & 8,48 (d, ] = 8,4 Hz, 3H); 7,94 (d, ] = 8,6 Hz,
6H); 7,84 (d, J = 8,6 Hz, 6H); 7,74-7,72 (m, 6H); 3,08-3,01 (m, 6H); 2,50 (s, 9H); 2,34
(s, 9H) 2,24-2,15 (m, 6H); 1,03-0,85 (m, 36H); 0,64-0,58 (m, 30H).

Cyc tim-nhin thdy dugc (UV-Vis) (THF): 338 nm. DSC: 124°C. Hdng ngoai
(IR) (KBr): 2955, 2924, 2855, 1772, 1603, 1478, 1364, 1318, 1199, 984, 933, 890.
830, 808.

Hinh 13 thé hién phé cuc tim (UV) ctia Carba-05 (ma la Irgacure OXE-02 do
BASF cung cép), va Truxe-08, va Truxe-07 (néu trén), va Truxe-12 (theo Vi du 1.15).
Céc phd nay da dwoc chudn tic hoa sao cho mirc hip thu t5i da cta Carba-05 bang 1.
Trén hinh nay, Carba-05 1a duong cong véi mirc hip thu téi da & 277nm va mic hép
thu trong déi & 365nm hodc 0,161. Truxe-08 co hai pic hdp thu & 304nm va 333nm

v6i mire hip thy twrong déi & 365nm bing 0,754. Truxe-07 ¢ mdt pic hap thu & 325nm
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va mirc hap thu twong dbi & 365nm bang 0,043. Cudi cung, Truxe-12 c6 mét pic hip
thu & 338nm va murc hép thu tuong ddi & 365nm bang 0,666. Can luu y rang Truxe-12
¢6 mirc hap thu cao hon OXE-02.

Vidu 1.16 - 2,7,12-triaxetyl-5,5°,10,10°,15,15’-hexahexyltruxen (INDENO 332)

Quy trinh téng hop 2,7,12-triaxetyl-5,5,10,10°,15,15’-hexahexyltruxen dugc
thuc hién béng cach hoa tan 4,3 gam 5,5°,10,10°,15,15 -hexahexyltruxen trong binh
loai dung tich 250m] da duoc sy kho trén ngon lira chira 50ml diclometan trong khi
quyén Na. Axetyl clorua (1,83ml) duoc bd sung vao, va sau dé6 nhém clorua (3,27g)
dugce bd sung tir tir vao trong thoi gian 15 phit. Hon hop phan tng nay duoc khudy ¢
nhi¢t d trong phong qua dém. Phan ung nay dugc theo doi theo phwong phap sic ky
I6p méng (TLC) bang cach st dung 2,5% EtOAc trong toluen lam chét rira giai. Budce
chiét duoc thuc hién bfmg cach st dung diclometan va nudc. Sau do, hon hop nay
duoc lam kho trén magie sulfat. San phém thé duoc séy kho mot cach can than trong
chan khong cao, két tua trong metanol va sau dé dugc loc dé tao ra bot mau tréng duc

(5,52, 72%).

H'NMR (500 MHz, CDCl3) 8,49 (d, J = 8,4 Hz, 3H); 8,12 (d, ] = 1,7 Hz,
3H); 8,07 (dd, J1 = 1,7, J2 = 8,3 Hz, 3H); 3,00 2,94 (m, 6H); 2,76 (s, 9H); 2,25 2,19
(m, 6H); 0,98 0,79 (m, 36H); 0,61 (t,J = 7,1, 18H); 0,52 0,44 (m, 12H).

Pic hap thu t6i da va hé s& hip thu cua 2,7,12-triaxetyl-5,5",10,10°,15.15°-
hexahexyltruxen trong dung dich tetrahydrofuran lan luot 1a 332nm va 8.66 x 1041 /

mol.cm. Nhi€t d6 nong chay do dugc 1a 217°C theo phuong phap DSC.

Vidu 1.17 - 3,8,13-triaxetyl-5,10,15-trihexyl-10,15
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dihydro-5H-5,10,15-triazadiindeno [1,2-a;1',2'-¢]-floren (INDENO 336)

Quy trinh tong hop 3,8,13-triaxetyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10.-
I 5-triazadiindeno[1,2-a;1',2'-c]-floren dugc thuc hién bing cach bd sung tir tir nhom
triclorua (1,47g, 11,02mmol) vao dung dich chira diclometan (10ml) va
5,10,15-trihexyl-10,15-dihydro-5H-5,10,15-triazadiindeno[ 1,2-a;1',2'-c]tloren (2g,
3,35mmol). Dung dich chuyén sang mau dé thdm. Sau do, axetyl clorua (750ul,
14,75mmol) duge bd sung nhd giot vao trong thoi gian 2 phut. Phan ung nay dugc
theo ddi theo phuong phép sic ky 16p méng (TLC) bang cach sir dung hdn hop gdm
etyl axetat (30%) va hexan (70%) lam chit rira giai. Sau khi phan tng da hoan thanh,
hdn hop phan tng duoc loc nhanh va cb trong chan khéng dé thu duoc san pham mau
d6 dinh nhét. Etanol khan (15ml) dugc b sung vao dé tao ra huyén phu ddc, ma duoc
dat trong bé 4m thanh trong 30 phut. San phim rin duoc loc, dugc rira k¥ bang etanol
va lam kho trong chan khong cao ¢ 30°C qua dém dé tao ra chét rin mau do nhat

(1,93g, hiéu suét 80%).

'"H NMR (500 MHz, CDCls) & 9,02 (s, 3 H), 8,13 (d, J = 8,6 Hz, 3H), 7.66 (d.
J=8.5 Hz, 3H), 5,00 (t, J = 7,7 Hz, 6H), 2,80 (s, 9H), 1,99 (p, ] = 7,6 Hz, 6H), 1.33 (p,
1=17,3 Hz, 6H), 1,26-1,17 (m, 12H), 0,78 (t, J = 7,1 Hz, 9H).

Pic hép thu tbi da va hé sb hép thu cua
3,8,13-triaxetyl-5,10,15-trihexyl-10,15-dihydro-5H-5,10,1 5-triazadiindeno[1,2-a;1',2'-

c]-floren trong dung dich tetrahydrofuran In luot 1 336nm va 7,40 x 10* | mol-'em!,,
Vidu1.18 - 2,7,12-tri(4-axetylphenyl)-5,5°,10,10°,15,15°-hexahexyltruxen

TRUXE-03 (8,5g), axit 4-axetylphenylboronic (4,2g) va toluen (500ml) duoc
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dua vao trong binh loai dung tich 500ml, suc nito. Kali cacbonat (28g) duoc hoa tan
trong nudce (100ml) duge bd sung vao hdn hop nay. Hon hop phan tng duoc suc nito
trong thoi gian 30 phut. Sau do, paladi axetat (52mg) va triphenylphosphin (62mg)
duoc bd sung vao dung dich. Hon hop phan g nay duoc dun néng & nhiét do héi leu
trong thoi gian 2 ngdy trudéc khi bd sung axit 4-axetylphenylboronic (4,2g) vao. Hon
hop phén ung lai dugc hdi luu mot 1an nita trong thoi gian 2 ngay trudce lan cudi cing
bd sung axit 4-axetylphenylboronic (4,2g) vao. Sau d6, hdn hgp phan tng dugc hoi
luu trong thoi gian 4 ngay. Phan ing nay dugc theo déi bang cach sir dung 100%
toluen lam chat rira giai. Hf)n hop phan ng duge rira ba lan bang nude, lam kho trén
magie sulphat va ¢6 duéi 4p sudt giam. Hon hgp nay was nhanh passed over dém
silicagel bang cach sur dung 100% toluen lam chit ria giai dé tao ra 7g (75%) san

pham mong muon.

'"H NMR (500 MHz, CDCL3) & 8,50 (d, J = 8,3 Hz, 3H): 8,14 (d, J = 8.6 Hz.
6H); 7,89 (d, J = 8,5 Hz, 6H); 7,77-7,75 (m, 6H); 3,08-3,02 (m, 6H): 2,72 (s. OH);
2,25-2,19 (m, 6H); 1,05-0,85 (m, 36H); 0,64-0,58 (m, 30H).

Pic hép thu t6i da va hé sb hap thu cta 2C trong dung dich tetrahydrofuran lan
[ugt 12 340nm va 12,64 x 10* | mol'em™!. Nhiét d6 néng chay 1a 85°C.

Vidu1.19 - 2,7,12-tri-(0-t01uloyl)—5,5’,10,10’,15,15’-hexahexyltruxen (INDENO 337)

5,5°,10,107,15,15"-Hexahexyltruxen (1,1g) duoc hoa tan trong 10ml CH,Cl,
trong binh loai dung tich 100ml trong khi quyén N». O-Toluloyl clorua (638mg, 3,20
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duong lugng) dugc bd sung vao, va sau d6 nhom clorua (525mg, 3,05 duong luong)
duge bd sung tir tir vao trong thoi gian 15 phut. Hon hop phan tmg nay dugc khudy &
nhiét d6 trong phong qua dém. Phan ng ndy dugc theo di theo phuong phap sic ky
I6p méng (TLC) bing cach sir dung 100% toluen lam chit rira gidi. Néu can thiét,
nhom clorua (130mg, 0,76 duong lugng) va o-toluloyl clorua (160mg, 0,80 duong
lugng) duoc bd sung vao hdn hop phan ng va hén hgp phéan tng nay duoc khudy &
nhiét d¢ trong phong qua dém. Hon hop phan tng duoc toi bang cach bd sung cham va
can than nudc vao. Budc chiét dugc thuc hién béng cach su dung CH>Cl, va nuéc. Sau
do, hoén hop nay dugc lam khd trén MgSOs. Séan pham thd dugc tinh ché trén cot
silicagel béng cach sir dung 50% hexan trong toluen dén 100% toluen. Diu dac tao ra

dugc nghién trong metanol va loc dé tao ra bot mau vang nhat (720mg, 46%).

'H NMR (500 MHz, CDCl3) & 8,42 (d, J] = 8,4 Hz, 3H), 7,99 (d, ] = 1,5 Hz.
3H), 7,80 (dd, J1 = 1,4 Hz, ], = 8,3 Hz, 3H), 7,47-7,41 (m, 6H), 7,35 (d, ] = 7,6 Hz,
3H), 7,31 (t, I = 7,4 Hz, 3H), 2,95-2,86 (m, 6H), 2,40 (s, 9H), 2,17-2,09 (m, 6H), 0,97
0,79 (m, 36H), 0,61 (t, ] = 7,0 Hz, 18H), 0,53-0,44 (m, 12H).

Pic hdp thu t6i da va hé sb hip thu cua 2,7,12-tri-(o-toluloyl)-
5,5%,10,10°,15,15°- hexahexyltruxen trong dung dich tetrahydrofuran lan lugt 1a
336nm va 7,90 x 10* I mol-'cm™!. Nhiét d6 néng chay 1a 125°C.

Vidu 1.20 - 2,7,12-Tri-(phenoyl)-5,5°,10,10°,15,15’-hexahexyltruxen (INDENO 333)

5,5°,10,107,15,15"-Hexahexyltruxen (5,0g) dugc hoa tan trong 50ml CH,Cl,
trong binh loai dung tich 100ml trong khi quyén Na. Benzoyl clorua (2,6g, 3,20 duong
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lugng) dugce b sung vao, va sau d6 nhom clorua (3,3g, 3,05 duong lugng) duoc bd
sung tir tir vao trong thoi gian 5 phut. Hon hop phan tmg nay duoc khudy & nhiét do
trong phong trong hai ngay. Phan tng nay dugc theo ddi theo phuong phéap sic ky
long cao ap (HPLC) (pic tai thoi diém 8 phut) va TLC bang céch sir dung 100% toluen
lam chét rira giai. Néu cén thiét, nhom clorua (825mg, 0,76 duong lugng) va benzoyl
clorua (650mg, 0,80 dwong lugng) dugc bd sung vao hdn hop phan Gng va hén hop
phén {ng nay duoc khudy & nhiét do trong phong qua dém. Hon hop phan ung nay
duoc t6i béng cach b sung nuéc cham va cin than vao (LUU Y: téa nhiét manh).
Budc chiét dugc thue hién béng cach st dung CH:Clz va nude. Lop hitu co dugc rua
bang dung dich NaHCO; IM va sau d6 duoc lam kho trén MgSOs. Dung dich nay
duoc ¢d dudi ap sudt giam. Chét rdn nhu nhua héc in tao ra dugc nghién trong metanol
trong thoi gian 1 gio va loc. Sau khi loc, san phém thé dugce két tinh lai khoi 2-
propanol dé tao ra 3,3g (48%, 100% : 6,84g). Budc tinh ché tiép, néu mudn, duoc thuc
hién trén cot silicagel bang cach sir dung 50% hexan trong toluen dén 100% toluen

(bt dau véi 500mg, thu hdi duoc 60mg, 12%).

'"H NMR (500 MHz, CDCl;) & 8,48 (d, J = 8,4 Hz, 3H), 7,96 (d, ] = 1.6 Hz.
3H), 7,93-7,88 (m, 9H), 7,65 (tt, J1 = 7,5 Hz, J, = 1,3 Hz, 3H), 7,55 (t, J = 7,7 Hz, 6H).
3,00-2,92 (m, 6H), 2,21-2,13 (m, 6H), 1,00-0,83 (m, 36H), 0,63 (t, J = 7.3 Hz, 18H),
0,58-0,50 (m, 12H).

Dinh hép thu téi da va hé s6 hép thu cta 2,7,12-tri-(phenoyl)-5,5°,10,10°,15, 1-
5°-hexahexyltruxen trong dung dich tetrahydrofuran lan luwot 12 332nm va 8,55 x 10% |

mol-'cm™!. Nhiét do néng chay 1a 155°C.
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Vidu 1.21 - 2,7,12-tri-(2-thienyloyl)-5,5°,10,10°,15,15’-hexahexyltruxen

5,5°,10,10°,15,15 -Hexahexyltruxen (5,0g) dugc hoa tan trong 50ml CH,Cl;
trong binh loai dung tich 100ml trong khi quyén Na. 2-thiophencarbonyl clorua (2,8g,
3,20 duong lugng) duge bd sung vao, va sau do nhom clorua (3,3g, 3,05 duong lugng)
dugc bd sung tir tir vao trong thoi gian 5 phat. Hon hop phan tmg nay duoc khudy &
nhiét d§ trong phong trong hai ngay. Phan ng nay dugc theo ddi theo phuong phap
sic ky long cao ap (HPLC) (pic & 5 phit.) va TLC bang cach st dung 100% toluen
lam chét rira gidi. Néu cdn thiét, nhom clorua (825mg, 0,76 duong lugng) va 2-
thiophencarbonyl clorua (700mg, 0,80 duong lugng) duge bd sung vao hdn hop phan
ung va hon hop phan tng nay duoc khudy & nhiét do trong phong qua dém. Hon hop
phan tng dugc to6i béng cach bd sung nuéc chdm va can than vao (LUU Y: tda nhiét
manh). Buéc chiét duoc thuc hién béng cach st dung CH2Clp va nude. Lop hitu co
duoc rira bang dung dich NaHCO; IM va sau d6 dugce lam kho trén MgSOs. Dung
dich nay dugc c¢o dudi ap suit giam. Chét ran nhu nhya hic in tao ra dugc nghién
trong metanol trong thoi gian 1 gio va loc. Sau khi loc, san phim thé duogc két tinh lai
khéi 2-propanol dé tao ra 580mg (8%, 100% : 6,95g) hop chét thich hop dé phan tich
va 1,6g (23%) hop chét dugc chip nhan la tinh khiét. Ca hai phan doan chi thé hién
mot pic theo phwong phép sic ky 16ng cao ap (HPLC) nhung phan doan 1,6g thé hién
mot chut tap chat theo phan tich sic ky 16p mong (TLC).

'H NMR (500 MHz, CDCl;) & 8,51 (d, J = 8,2 Hz, 3H), 8,03-7,99 (m, 6H),
7,78 (dd, 11 = 4,9 Hz, J» = 1,1 Hz, 3H), 7,77 (dd, J, = 3,8 Hz, J, = 1,1 Hz, 3H), 7,24
(dd, J1 = 4,8 Hz, J, = 3,8 Hz, 3H), 3,00-2,95 (m, 6H), 2,24-2,17 (m, 6H), 1,01-0,82 (m,
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36H), 0,62 (t, ] = 7,0 Hz, 18H), 0,58-0,49 (m, 12H).

Pic hap thy t6i da va hé s6 hip thu cua 2,7,12-tri-(2-thienyloyl)-5,5°,10,10",1-
5,15°-hexahexyltruxen trong dung dich tetrahydrofuran lan luot 1a 338nm va 8.53 x
10* I mol-'em™!. Nhiét d6 nong chay 1a 125°C.

Vidu 1.22 - 2,7,12-tri-(4-metoxyphenyloyl)-5,5°,10,10°,15,15’-hexahexyltruxen

5,57,10,107,15,15 -Hexahexyltruxen (5,0g) dugc hoa tan trong 50ml CH)Cl
trong binh loai dung tich 100ml trong khi quyén Na. 3-metoxybenzyol clorua (3.2g,
3,20 duong lugng) duoc bd sung vao, va sau d6 nhoém clorua (3,3g, 3,05 duong luong)
duoc bd sung vao tir tir trong thoi gian 5 phat. Hon hgp phan tng nay dugc khudy &
nhi¢t d§ trong phong trong hai ngay. Phan ng nay dugc theo ddi theo phuong phap
sic ky long cao ap (HPLC) (pic tai thoi diém 6 phit) va TLC bang cach st dung 2%
etyl axetat trong toluen lam chit rira giai. Néu can thiét, nhom clorua (825mg, 0,76
duong lugng) va 3-metoxybenzyol clorua (800mg, 0,80 duong lugng) dugc bd sung
vao hon hgp phan tng va hon hop phan ing nay dugc khudy & nhiét do trong phong
qua dém. Hon hop phan tng dugc tbi bang cach bd sung cham va can than nudc vao
(LUU Y: tda nhiét manh). Buégc chiét duoc thuc hién béng cach st dung CH,Cl, va
nude. Lép hitu co duge rira bing dung dich NaHCO; 1M sau do dugc lam kho trén
MgSO4. Dung dich nay dugc ¢d dudi ap sudt giam. Chit rin nhu nhua héc in tao ra
dugc nghién trong metanol trong thoi gian 1 gio va loc. Sau khi loc, san phdm tho
duge két tinh lai khoi 2-propanol dé tao ra 700mg (9%, 100% : 7,37g). Budc tinh ché
tiép, néu mudn, dugc thuc hién trén cot silicagel bang cach su dung 100% toluen dén

10% ety axetat trong toluen (thu hdi 30mg).
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0

'"H NMR (500 MHz, CDCls) & 8,48 (d, J = 8,4 Hz, 3H), 7,95 (d, J1 = 1.5 Hz.
3H), 7,93 (dd, J1 = 8,3 Hz, J = 1,6 Hz, 3H), 7,46-7,42 (m, 9H), 7,21-7,18 (m. 3H),
3,91 (s, 9H), 3,00-2,93 (m, 6H), 2,20-2,13 (m, 6H), 1,00-0,82 (m, 36H) 0,63 (t, J = 7.0
Hz, 18H), 0,59-0,48 (m, 12H).

Pic hép thu tbi da va hé sb hép thu cda 2,7,12-tri-(4-metoxyphenyloyl)-5,5",1-
0,10°,15,15’-hexahexyltruxen trong dung dich tetrahydrofuran Ian lugt 1a 333nm va
8,55 x 10* 1 mol"'em™'. Nhiét d6 néng chay 1a 137°C.

Vidu 1.23 - 2,7,12 tri-(2-axetylphenyl)-5,5°,10,10°,15,15° hexahexyltruxen

2,7,12-tribromo-5,5",10,10°,15,15’-hexahexyltruxen (1,7g), axit 2-
axetylphenylboronic (0,84g) va toluen (100ml) dugc dua vao trong binh loai dung tich
500ml, suc nito. Natri cacbonat (5,6g) dugc hoa tan trong nudc (20ml) va
tetrabutylamoni bromua (100mg) dugc bd sung vao hdn hgp nay. Hon hop phan ung
dugc suc nito trong thoi gian 30 phat. Sau d6, paladi axetat (48mg) va
triphenylphosphin (60mg) dugc bd sung vao dung dich. Hdn hop phan g nay duoc
dun nong & nhiét d¢ hoi luu trong thoi gian 2 ngdy. Hon hgp phan mg nay duoc ria
bang nudc ba lan, lam khd trén magie sulphat va co dudi dp sudt giam. Hdn hgp nay
duoc cho qua silicagel thit nhanh béng cach st dung 100% toluen, sau d6 1% dén 3%

axeton trong toluen lam chat rira giai dé tao ra 500mg (27%) san pham mong mudn.
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'H NMR (500 MHz, CDCI3) § 8,42 (d, ] = 8,2 Hz, 3H), 7,61-7,55 (m, 9H),
7,48-7,45 (m, 6H), 7,42 (dd, J1 = 8,2 Hz, J2 = 1,7 Hz, 3H), 3,04-2,96 (m, 6H). 2,15-
2,07 (m, 6H), 2,01 (s, 9H), 1,00-0,80 (m, 36H), 0,60 (t, J = 7.3 Hz, 18H), 0.58-0.,52
(m, 12H).

Pic hap thu tbi da va hé sb hép thy cua 2,7,12-tri-(2-axetylphenyl)-5,5",10,10-
’,15,15’-hexahexyltruxen trong dung dich tetrahydrofuran 1an luot 12 323nm va 9,20 x
10* I mol"'em'. Nhiét do néng chay l1a 136°C.

Hinh 13 thé hién muc hép thu cuc tim-nhin théy duge (UV-Vis) tuong dbi cta
cac chit khoi mao quang theo cac Vidu 1.16 va 1.18 dén 1.23.

Céc chit can loc mau do, xanh 1a cdy, xanh da troi, va den
Céc Vidu 2.1 dén 2.10 va Vi du so sanh 1

Céc chét can loc mau do, xanh 14 cdy va xanh da troi va nén den véi cac chat
khoi mao quang khac nhau dugc diéu ché bing cach tron 1,0 phin chédt khoi mao
quang, 13 phan chit din can mau, 6,0 phan dich phén tan sic td tuong ung, tic 14 lan
luot Red-254, Green-36, Blue-15 va Black-250, bang cach sir dung may tron co luc cét
cao trong 2 gior. Cac hdn hgp thu dugc dugce loc qua bd loc ¢6 ¢& 16 1pm. Dung dich
séc t6 duge phu 1én thily tinh bang cach st dung thiét bi phét quay, sdy kho & 100°C
trong 2 phut dé tao ra mang dong nhit c6 do day khoang 3um.

Mang can mau duge phoi sang bing cach sir dung dén thity ngan ap sudt rit cao
250W trong khong khi v6i mirc 1.000mJ/cm? qua mit na dich bac thang dé xam 21

(Stouffer Graphic Arts T2115). Mang da phoi dugc hién hinh bang cach sir dung dung
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dich nudc kali hydroxit (40 pH =12), dugc rira k¥ bang nude da duge khi ion, va sau

d6 dugc sdy khd & 100°C trong 30 phit. Cac két qua dugc tdng két trong bang dusi

day.
, D6 nhay (mJ/cm?)
Vidu Chat khoi mao quang

Do | Xanh 14 cdy | Xanh da troi | Den
2.1 Vidu 1.1 32 | 82 90 107
22 Vidu 1.2 32 | 82 90 107
23 Vidu 1.3 36 |89 97 120
24 Vidu 1.4 38 |91 105 115
2.5 Vidu 1.5 28 |74 89 107
2.6 Vidu 1.6 18 |42 51 65
2.7 Vidu 1.7 12 | 37 42 49
2.8 Vidu 1.8 18 | 46 54 67
29 Vidu 1.9 39 |94 98 117
2.10 Vi dul.IVO 15 |41 49 57
Vidusosanh 1 | Irgacure OXE-2 34 | 86 98 115

Trong bang nay, tri sé do nhay dugc théng bdo 1a mic thap nhét cin thiét dé
héa rin hoan toan mang can mau. Tri sb nay duoc tinh theo hé sb truyén cia s bac
cao nhat con lai sau khi hién hinh. Mong mubn riang mirc thip nhit (mJ/cm?) cén thiét
cang thip cang t6t, ma didu nay biéu thi hop chét rit nhay. Néi chung, chét khoi méo

quang cang nhay, thi cang cn it thai gian dé héa rin ché phim nay.

Béang trén cho thiy rang cac hop chat theo sang ché 1a nhay nhu Irgacure

OXE-2 va d6i khi tham chi nhay hon.
Céc vidu 2.11 dén 2.18 va cac vi du so sanh (CE) 2 dén 5

Cac chat can mau do, xanh 14 cdy, xanh da troi va den duogc diéu ché bang
cach tron dich phén tan sic t0, chat din can mau va céac chit khoi mao quang theo cac

Vidu 1.11 va 1.12 bing cach sir dung may tron cé luc cit cao trong 2 gio. Hon hop
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thu duoc loc qua bd loc ¢6 ¢& 16 1pm. Dung dich séc t6 dugc phu 1én thiy tinh bing
cach sir dung thiét bi phét xoay, sy khé & 100°C trong 2 phiit dé tao ra mang dong
nhét c6 do day khoang 3pum. Dé so sanh, chét khoi mao quang c6 ban trén thi truong,

Irgacure OXE-02, cling dugc sir dung.

Mang can mau dugc phoi bing cich sir dung dén thuy ngin ap suét rat cao
250W trong khong khi vi mirc 1.000mJ/cm? thdng qua mit na dich bac thang do xam
21 (Stouffer Graphic Arts T2115). Mang da phoi dugc hién hinh bing cach sir dung
dung dich nudc kali hydroxit (49 pH =12), dugc rira ky béng nudce da dugce kha ion, va
sau d6 dugc sy kho & 100°C trong 30 phit. Cac két qua duge tong két trong bang
dudi day.

Trong bang nay, tri sé duoc thong béo vé& muc do nhay quang la murc thip nhat
can thiét dé hoa rin hoan toan mang can mau. Tri ) nay duogc tinh tir hé ) truyén cua
s6 bac cao nhét con lai sau khi hién hinh. Mong mudn riang mtrc thap nhit (mJ/cm?)
can thiét cang thip cang tdt, ma né biéu thi hop chit rat nhay. N6i chung, chit khoi

mao quang cang nhay thi can cang it thdi gian d€ hda ran ché pham nay.

Vidu

. (Trong lugng ran tinh theo gam)
Thanh phan &

2111212 |CE |213|214|CE |2.15|2.16|CE |2.17|2.18|CE
2 3 4

Red-254 6,0 6,0 {60

Green-30 5,0 [5,0 |5,0

Yellow-150 1,0 | 1,0 | 1,0

Blue-15 6,0 6,0 6,0

Black-250 6,0 |6,0 |60

Chat  din| 13,0 | 13,0 | 13,0 13,0 | 13,0 | 13,0 | 13,0 | 13,0 | 13,0 | 13,0 13,01 13,0

can mau

Chit khoi] 1,0 1,0 1,0 1,0

mao quang
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theo Vi du
1.11

Chat  khoi 1,0 1,0 1,0 1,0
mao quang
theo Vi du
1.12

Irgacure® 1,0 1,0 1,0 1,0
OXE02

D6 nhay 29 |25 |34 |74 |67 |8 |83 }75 |98 |97 |86 |115

(mJ/cm?)

Nhu c6 thé thiy tir phan néu trén, cac hop chit theo sang ché dugc thu, trong tét

ca cac truong hop, 1a nhay hon Irgacure OXE-02.
Dia in opset trén da
Vidu 3.1

Ché phim bao dugc diéu ché bing cach tron 250g BR10-010, 67g UR07-009,
1,0g mau xanh la cdy co ban sé 4, 33g Blue-15, va 5,0g chét khoi mao quang theo Vi
du 1.7, va 900g dung dich xyclohexanon bing cach str dung may tron co luc cit cao
trong 5 gio. Dung dich tao thanh duoc loc qua bd loc ¢6 ¢ 16 Sum. Né duoc phii 1én
nén nhom da dugc anot hoa, ma sau do dugc xir Iy bang phosphat florua (PF) bang
cach st dung que quan day kim loai, sau dé duoc sdy kho trong 10 khi néng & 100°C
trong S phut.

Pia nay duogc phoi bing cach sir dung dén thuy ngan 4ap suét rat cao 250W
trong khong khi v&di mét do nang lugng 100 mJ/cm? qua mdt na dich bac thang do xam
21 (Stouffer Graphic Arts T2115). Dia da phoi dugc hién hinh bang dung dich nuéc
chira dung dich xa phong 1% béng cach sir dung thiét bi xit Iy Tung Sung 800 & nhiét

d6 25°C va thoi gian dung 20 gidy dé tao ra anh c6 do phén giai cao.

bia da dugc hién hinh dugc dit trén may nén Heidelberg 46 béng cach su
dung muc den (Toyo Black) va dung dich 6ng muc (UF300, do Tap doan Mylan, Viét

nam cung cap) vé tao ra 20.000 ban sao c6 chit luong tt.
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Vidy 3.2

Dia in dugc chuén bi theo cach tuong tu cach da dugc bdc 10 trong Vi du 3.1,
chi khac rang chat khoi mao quang theo Vi du 1.10 duoc ding dé thay thé chit khoi
mao quang theo Vi du 1.7.

Pia nay duogc phoi bang cich sitr dung dén thuy ngin 4p suét rat cao 250W
trong khong khi véi mét dd nang lugng 100 mJ/cm? qua mit na dich bac thang do xam
21 (Stouffer Graphic Arts T2115). Dia da phoi dwgc hién hinh bang dung dich nudc
chira dung dich xa phong 1% bang cach st dung thiét bi xir Iy Tung Sung 800 & nhiét

d6 25°C va thoi gian dimg 20 gidy dé tao ra anh c¢6 do phén giai cao.

Dia d4 hién hinh dugc dit trén may nén Heidelberg 46 bang cach st dung muc
den (Toyo Black) va dung dich éng muc (UF300, do Tap doan Mylan, Viét nam cung

cap) va tao ra 20.000 ban sao c6 chat luong tét
Vidu3.3

Ché phim bao duoc diéu ché bing cach tron 250g BR10-010, 67g UR07-009.
1,0g mau xanh la cdy co ban 4, 33g Blue-15, va 5,0g chit khoi mao quang 1E (theo Vi
du 1.11) va 900g dung dich 2-metoxypropanol bing cach sir dung may tron ¢ luc cit
cao trong 5 gio. Dung dich tao thanh dugc loc qua bo loc ¢6 ¢& 16 Spm. Dung dich nay
dugc phi 1én nén nhom da dugc anot héa, ma sau d6 duge xir Iy biang phosphat florua
(PF) bang céch str dung que quédn day kim loai, sau d6 duogc séy kho trong 10 khi nong
¢ 100°C trong 5 phut.

Pia nay duoc phoi bing cach sir dung dén thuy ngan ap suét rat cao 250W
trong khong khi véi mét do niing lugng 100mJ/cm? qua mit na dich bac thang do xam
21 «(Stouffer Graphic Arts T2115). Dia da phoi duoc hién hinh bing dung dich nuéde
chira 1% dung dich xa phong Mr. Clean bing cach sir dung thiét bj xtr Iy Tung Sung
800 & nhiét do 25°C va thoi gian ding 20 gidy dé tao ra anh co do phén giai cao.

Dia d4 hién hinh dugc dat 1én may nén Heidelberg 46 bang cach st dung muc
den (Toyo Black) va dung dich éng muc (UF300, do Tdp doan Mylan, Vi¢t nam cung
cép) dé tao ra 20.000 ban sao o chit lugng tbt.

Vidu 3.4

Dia in duoc chudn bi theo cich twong tu Vi du 3.3, chi khac chét khoi mao
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quang theo Vi du 1.12 dugc sir dung thay cho chit d6 theo Vidu 1.11.

bia nay dugc phoi bang cach sir dung deén thuy ngan 4p suit rat cao 250W
trong khong khi véi mat d§ nang lugng 100mJ/cm? qua mdt na dich bac thang d6 xam
21 (Stouffer Graphic Arts T2115). Dia da phoi duoc hién hinh béng dung dich nudc
chira 1% dung dich xa phong Mr. Clean bang cach sur dung thiét bi xur ly Tung Sung
800 ¢ nhi¢t do 25°C va thoi gian ding 20 gidy dé tao ra anh c6 do phén giai cao.

Dia da hi¢n hinh dugc dat 1én may nén Heidelberg 46 bing cach st dung muc
den (Toyo Black) va dung dich éng muc (UF300, do Téap doan Mylan, Viét nam cung

cip) dé tao ra 20.000 ban sao c6 chit lugng tét.
Muc in phun c6 thé hoa rén dugc nho tia cuc tim (UV)
Cécvidud.1 dén4.4

Cac ché phém muc in phun c6 thé héa rin dugc nho birc xa tia cuc tim dugc thé
hién trong bang dudi day duoc diéu ché bang céach st dung may tron ¢ luc cit cao dé
tao ra dung dich déng nhét. Dung dich nay dugc loc qua bd loc propylen ¢6 ¢& 15
1,0um. Muc da loc dugce in 1én polyeste mang véi cac miu thir khac nhau va do phén
giai 300 DPI bang cach su dung dau in Richol G4, ma phun & nhiét do 50°C. Cac mau
in dugc héa rin béng b phan lam héa ran UV-LED (Mau: Fireline 8 Watt/cm2, do
Phoseon Technology, Oregon, USA cung cip) vdi tbe do mudi met mdi phut. B phan
lam hoa rin UV-LED dugc dat Sem quanh mang da duogc in. Cac mau in hoa ran hoan
toan ding muc in phun chtra céc chét khoi mao quang theo sang ché thu duoc vai do

phén giai cao va murc bam dinh tot vao nén polyeste.

Vidu

Thanh phin (gam)

4.1 | 42 | 43 | 44

ADD-2204 3,50 | 3,50 | 3,50 | 3,50

ADD-9984 10,0 1 10,0 | 10,0 | 10,0
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ADD-9991 10,0 { 10,0 { 10,0 | 10,0
ADD-9992 8,00 | 8,00 | 8,00 | 8,00
ADD-9995 10,0 | 10,0 { 10,0 | 10,0
ADD-2614 10,0 | 10,0 | 10,0 | 10,0
POL-0138 2,50 | 2,50 | 2,50 | 2,50
POL-1001 10,0 | 10,0 | 10,0 | 10,0
POL-0137 1,00 { 1,00 | 1,00 | 1,00
600-B307 1,00 | 1,00 | 1,00 | 1,00
COL-1829 8,40 | 8,40 | 8,40 | 8,40
ADD-9993 20,6 | 20,6 | 20,6 | 20,6
Chét khoi mao quang theo Vidu 1.16 | 5,00 | 0,00 | 0,00 | 0,00
Chat khoi mao quang theo Vi du 1.17 | 0,00 | 5,00 | 0,00 | 0,00
Chét khoi mao quang theo Vidu 1.21 { 0,00 | 0,00 | 5,00 | 0,00
Chét khoi mao quang theo Vidu 1.18 | 0,00 | 0,00 { 0,00 | 5,00
Téng cong 100 | 100 | 100 | 100
Do nhdt & nhiét 46 25°C (cPs) 23,6 | 23,4 | 23,2 | 23,5

Mang déo lam sach oxy

Hoat tinh lam sach oxy cia mang polyme chita chit khoi mao quang theo sang
ché dugc thé hién bing cach theo ddi mirc giam ndng do oxy, 12 két qua cua viéce tiéu
thu oxy & mau mang da dugc chudn bi. Do dé, 1,0 gam mau mang lam bang copolyme
axetal chira cic nhém bén xyclohexan (PACH-001), mubi coban (1) oleat va chét khoi
mao quang duoc dét trong lo thuy tinh. Lo thay tinh dugc bit kin béng nép day tu lam
chita mau huynh quang oxy. Sau dé, lo thily tinh nay dugc suc nito khi chtta khoang
21% oxy. Tiép do, lo nay dugc bit kin va hoat héa béng cach cho tiép xUc voi tia cuc
tim (UV) & bude song 254nm & nhiét do trong phong véi mic 100mJ/cm?. Mic giam

ndng do oxy sau mot khoang thoi gian dugc theo doi bang cach sir dung hé thim va

theo ddi oxy theo phuong phap khong xdm nhap Oxysense’s GEN III 5000.
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Vidu 4.1

Mot tram phan copolyme axetal chira nhém bén xyclohexan (PACH-001) duoc
hoa tan trong 1,3-dioxan dé tao ra dung dich dén 20%. 0,1 phan mudi coban (II) oleat
va 0,1 phan chit khoi mao quang theo Vi du 1.16 dugc bd sung vao dung dich nay.
Khi dung dich tré nén trong, né dugc rét 1én bé mat Teflon phiang va dung méi duoc
dé bay hoi ¢ nhiét do trong phong. Mang polyme thu duoc duoc lam khé tiép trong
chan khong qua dém, ma tao ra mang trong vé mit quang hoc c6 do day khoang
200pum. Mang nay duoc dung dé thé hién hoat tinh lam sach oxy sau do. Cac két qua

vé mirc giam oxy theo thoi gian duoc thé hién trén Hinh 15

Nhiam muc dich so sanh, mang PACH-001 twong tu duge chudn bi khong chira
chét khoi mao quang theo Vi du 1.16. Hoat tinh lam sach oxy cling dugc theo déi va

thé hién trén Hinh 15.
Vidu4.2

Mot tram phan PACH-001 dwoc hoa tan trong hdn hop dung méi chira
tetrahydrofuran va 2-metoxy propanol véi lugng ngang bang dé tao ra dung dich dén
20%. 0,1 phan mudi coban II oleat va 0,2 phan chat khoi mao quang theo Vi du 1.17
dugc b sung vao dung dich nay. Sau khi dung dich tré nén trong, né dugc rét 1én bé
mit Teflon phang va dung méi dugc dé bay hoi & nhiét do trong phong. Mang polyme
thu duge duge lam khé tiép trong chan khong qua dém, ma tao ra mang trong vé mat
quang hoc ¢6 d¢ day khoang 200um. Mang nay duogc dung dé thé hién hoat tinh lam
sach oxy sau dé. Cac két qua vé& mirc giam oxy theo thdi gian dugc thé hién trén Hinh

16.

Két qua cua Vi du 4.1 va Vi du 4.2 cho thdy rdng cic truxen chét khoi mao

quang la rat hiéu qua trong cac ché phdm lam sach oxy.

Can phai hi€u rdng pham vi clia cac diém yé€u cdu bao hd khong bi gidi han boi
cac phuong an duoc vu ti€n néu trong cac vi dy, ma can dugc giai thich theo cach rong

nhat phu hop v6i toan by phan mo ta.
Céc tai liéu vién dan
No1 dung cua céc tai liéu dudi day dugc dua hoan toan vao day bang cach vién

dan.
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YEU CAU BAO HQ

1. Hop chét ¢o cong thiec:

Cong thuc 1,

Cong thic 2,

iICong thuc 3,
trong do:
mdi Q doc lap 1a 1 dén 4:

¢ hydro;

e -Ei:

o -LK-Ei;
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o -LK-(E1)2;

e C)-C1z alkyl dugc thé tily ¥ bang mét hodc nhiéu -NRy9R0, -O-L va/hodc -S-L;

e C-Ci2 haloalkyl;

e C4-Cg xycloalkenyl;

o C2-Cy2 alkynyl;

e phenyl hoic -N(Ri9)-phenyl, ma mdi nhom nay dugc thé tiy y bing mot hodc
nhiéu C;-Cs alkyl, halogen, nitril, alkyloxy, -COOR9 va’/hodc C>-C2 alkylcarboxyl;

e benzoyl, naphthoyl, phenyloxycarbonyl hodc naphtyloxycarbonyl, ma modi
nhom nay duogc thé tily y bang mdt hodc nhidu Ci-Cao alkyl, Ci-Cs haloalkyl, -SRys, -
OR\9, -NR9R29, halogen, phenyl, -COOR 9, -CONR9R39, -CN, -NO; va/hodc C3-Co
xycloalkyl, trong d6 C3-Cio xycloalkyl c6 thé bi ngit mach bai -O-, -(C=0)- hoic -
N(R19)-;

e -Ni6R17; va/hodc

« thiophen carbonyl hodc pyrolidinyl, ma mdi nhém nay dugc thé bang mot hodc

nhiéu C;-Cs alkyl, halogen, nitril, alkyloxy, -COOR s va/hoic C2-C12 alkylcarboxyl, va

mdi nhom Ry doc 14p la:

¢ hydro;

o -E:

o -LK-E;;

o -LK-(Ei)2;

e C1-C 2 alkyl dugc thé tiy y bang mot hodc nhiéu -NRsR20, -O-L va/hoic -S-L;

o C4-Csg xycloalkenyl;

e C,-Cy2 alkynyl; hodc

e phenyl dugc thé tiy ¥ bang mot hogc nhidu Ci-Ce alkyl, nitril, alkyloxy, -
COOR 6 va/hodc C2-Cy2 alkylcarboxyl,

va/hodc hai nhém Ryi duge gin vao cing mot nguyén tir cacbon 1a =0 hoidc =E.,

trong do:

- E1 1a nhom oxim este cé cong thic -CR¢=N-O-(C=0)-R7, =E; la nhém oxim
este cd cong thirc =N-O-(C=0)-R,

- LK- 1a alkylen dugc thé tay y, xycloalkylen, alkenylen, xycloalkenylen,
alkynylen, xycloalkynylen, arylen, -S-arylen, -NH-arylen hodc -N(aryl)-arylen, ma
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mdi nhém nay tiy y chira mot hodc nhiéu nguyén tir oxy, nguyén tir luu huynh.
nguyén tr nito, nhém carbonyl, nhom carbamat, nhém carbamit va/hodc nhom este,
trong do Re la:

e hydro;

e C1-C12 alkyl duoc thé tily y bang mot hodc nhiéu:

o phenyl,

o halogen,

o -NRoRjq,

o -0O-L, va/hodc
o -S-L;

e C4-Cyo xycloalkyl, C>-Cy2 alkenyl, C4-Cio xycloalkenyl, C,-Ci> alkynyl hodc
C4-C1o xycloalkenyl, ma mdi nhém nay duoc thé tiiy y bang alkyl va/hodc -O-L; hodc

e phenyl duoc thé tity y bang mot hodc nhiéu:

o Ci-Ce alkyl,

o halogen,

o nitril,

o alkyloxy,

o -COORg, va’hoidc

o C7-Cy2 alkylcarboxyl,

trong do:

mdi nhém Ry va Rig doc 1ap 1a hydro, Ci-Ciz alkyl; Cs-Cio xycloalkyl; Ci-Ci2
alkenyl; C4-Cio xycloalkenyl; Ca-Ciz alkynyl; Cs-Cio xycloalkynyl; Ci-Ci2 haloalkyl;
hodc aryl dugc thé tuy vy, va

R7 14 alkyl, xycloalkyl, alkenyl, hodc xycloalkenyl, mdi nhém nay dugc thé tuy y
bing aryl hodc halogen, hodc Ry 1a aryl duge thé tiy y bang alkyl hodc halogen,

L la nguyén tr hydro hoac Ci-Cs alkyl,

Ris va Ry7 doc lap la:

¢ hydro,

o Ci-C2alkyl dugc thé tuy y béng mdt hodc nhidu -NR9R0, -O-L va/hoic -S-L;

e C4-Cio xycloalkyl;

e C4-Cyo xycloalkenyl;

o C2-C alkynyl;
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¢ C1-Ci2 haloalkyl; hodc

e phenyl hodc benzoyl, ma mdi nhém nay dugc thé tiy y bang mot hodc nhiéu
C-Cs alkyl, halogen, nitril, alkyloxy, -COOR}¢ va/hodc nhém C>-Ci2 alkylcarboxyl,
va

Ri9 va Rao ddc lap 1a hydro, Ci-Ci2 alkyl; Ci-Ciz haloalkyl; C4-Cg xycloalkenyl;
hodc C>-C)2 alkynyl,
v6i diéu kién 1a hop chét nay chira it nhét mot nhom oxim este, va véi diéu kién la khi

Ra1 dugc gin vao nguyén tir nito thi Raj khong phai 1a -E.

2. Hop chét theo diém 1, trong d6 hop chét nay ¢ cong thirc:

Cong thiuce 1,

Cong thic 2’
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Cong thuce 3°,
trong do:
mdi nhém Qu1, Q12 va Qi3 doc lap la:
¢ hydro;
o -Eyi;
o -[LK-E;
e -LK-(Ei1);
e Ci-Cppalkyl duoc thé tlly y bang mdt hodc nhiéu -NRy9Ra0, -O-L va/hodc -S-L;
e (C,-Cizhaloalkyl;
e (C4-Cg xycloalkenyl;
o (C-Cyy alkynyl;

phenyl hodc -N(Rys)-phenyl, ma mdi nhém nay duge thé bing mot hodc nhiéu

C1-Co alkyl, halogen, nitril, alkyloxy, -COOR9 va/hodc C;-C2 alkylcarboxyl;

e benzoyl, naphthoyl, phenyloxycarbonyl hodc naphtyloxycarbonyl, ma mdi
nhém nay dugc thé tity y bing mot hodc nhidu C1-Cao alkyl, C1-Cs haloalkyl, -SRyo, -
OR19, -NRyR20, halogen, phenyl, -COOR}9, -CONR9R30, -CN, -NO; va/hoac C3-Cyp
xycloalkyl, trong d6 C3-Cio xycloalkyl cé thé bi ngit mach boi -O-, -(C=0)- hodc -
N(Ri9)-;

e -NRisR17; hodc

e thiophen carbonyl hodc pyrolidinyl, ma mdi nhém nay dugc thé bang mét hodc

nhiéu C-Cs alkyl, halogen, nitril, alkyloxy, -COOR 9 va/hodc Ca-Cy; alkylcarboxyl,

moi nhdm Ry, doc lap la:
e hydro;
e Ci-Cyralkyl duoc thé tuy y béng mot hodc nhiéu -NR19Ryq, -O-L va/hoic -S-L;
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e C-Ciz2haloalkyl;

e (C4-Cs xycloalkenyl;

e (C,-Cy alkynyl;

e phenyl hodc -N(Ri9)-phenyl, ma m&i nhém nay duoc thé bang mot hodc nhiéu

Ci1-Cs alkyl,halogen, nitril, alkyloxy, -COOR ¢ va/hodc C,-Ci; alkylcarboxyl; hodc

e benzoyl, naphthoyl, phenyloxycarbonyl hodc naphtyloxycarbonyl, ma mdi
nhém nay duge thé tuy y bing mdt hodc nhiéu Ci-Cao alkyl, Ci-C4 haloalkyl, -SRys, -
OR19, -NR9R20, halogen, phenyl, -COORy, -CONR9R20, -CN, -NO> va/hodc C3;-Cio
xycloalkyl, trong d6 C3-Cio xycloalkyl bi ngit mach béi -O-, -(C=0)- hoic -N(R9)-,
trong dé Rie, R17, R19, Ra0, R21, L, -LK- va -E; nhu dugce xéac dinh trong diém 1,
v6i diéu kién 1a hop chét nay chira it nhat mot nhom oxim este, va véi diéu kién la khi

Ra1 duoc gan véi nguyén tir nito thi Ry khong phai 1a -Ex.

3. Hop chit theo diém 1 hodc 2, trong d6 -LK-E; la:
Rig Rig R &
\ Ey .
N O
1B\N N
Rz , Riz , | . ! ;
QT O oo

Rig Ry

va -LK-(E1): la:

E E@t Uﬁ

hoéc

trong d6 Rys 13 hydro hodc Ci-Ci; alkyl duge thé tiy y bing mét hodc nhiéu -O-L
va‘hoac -S-L, va

trong do L, Ry va R17 nhu dugc xéc dinh trong diém 1.

4. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 3, trong do:
e mdi nhom Q, Qi1, Q2 va Qu3, khi c6 mat, 1a mot nhom -E; ¢co cong thuc -

CR¢=N-0-(C=0)-R3, trong d6 Re 1a Ci-C; alkyl dugc thé tily ¥ bang -O-L, trong do L
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la C1-Ce alkyl, va Ry la C;-Cy2 alkyl;
o tit ca cac nhom Raa, khi c6 mat, 1a hydro; va

o tit ca cac nhém Ray, khi c6 mat, 1a hydro hodc C;-Ciz alkyl.

5. Hop chat theo diém bt ky trong s cac diém tir 1 ¢én 3, trong do:

e mdi nhém Q, Qi1, Qi2 va Qi3, khi ¢6 mit, la -LK-Ey, trong d6 E1 ¢6 cong thuc -
CRs=NO-(C=0)-R7, trong do6 Re 1a C -Cy2 alkyl duoc thé tiy y bang -O-L, trong d6 L
la C;-Cs alkyl, va Ry 1a C;-C2 alkyl,

e tit ca cac nhom Ry, khi ¢ mat, 1a hydro;

e tit ca cac nhom Rz, khi c6 mat, 1a hydro hoiac Ci-Ci2alkyl; va

e [Kla
Rig B Rys Rig
= )
E, s E,
N
| , Ryy , Ryz ,

E,
R]ﬁ\ D/
N

| ¥

trong d6 Ris 14 hydro hodc benzoyl duogc thé bang Ci-Cs alkyl, Ri7 1a hydro, va Ryg 12
Ci-Cyz alkyl.

6. Hop chit theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 mdi nhom Quy,
Q12 va Qus, khi ¢6 mit, 12 hydro; mdi nhém Q va Ry, khi c6 mit, 1a mdt nhom -
N(R19)-phenyl, trong d6 Rio 13 C1-Ci2 alkyl; va mdi cip Rz duge gin vao mét nguyén
tr cacbon chung la =E;, trong d6 R7 1a C,-C; alkyl.

7. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 hop chéit nay co

cong thirc:
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8. Hop chét ¢o cong thirc:

]Céng thire 1

hoac

Cong thuec 3,
trong do:
mdi nhém Q doc lap la 1 dén 4:
e hydro;
o-Ey;
o - K-Ei;
o -LK-(E1)2;
e C-Ciz alkyl duoc thé tuy y bang mét hodc nhiéu -NR9R20, -O-L va/hodc S-L;
e Ci-Cr2 haloalkyl;
e C4-Cs xycloalkenyl;
¢ C2-Cy2 alkynyl;
e phenyl hoiic -N(R19)-phenyl, ma mdi nhom nay duoc thé bing mét hodc nhiéu

Ci-Ce alkyl, halogen, nitril, alkyloxy, -COOR ¢ va/hodc C;-Ci2 alkylcarboxyl;
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e benzoyl, naphthoyl, phenyloxycarbonyl, hodc naphtyloxycarbonyl, ma mdi
nhém nay dugc thé tily y bing mét hodc nhiéu Ci-Cao alkyl, Ci-Cq haloalkyl, -SR s, -
OR1y9, -NR9R20, halogen, phenyl, -COOR9,-CONR|9R20, -CN, -NO; va/hodc C3-Cio
xycloalkyl, trong d6 C3-Cio xycloalkyl c6 thé bi ngit mach bai -O-, -(C=0)- hoic -
N(R19)-;

¢ -NR6R17; va/hoic

e thiophen carbonyl hodc pyrolidinyl, ma mdi nhém nay duoc thé bang mot hoac
nhiéu C;-Cs alkyl, halogen, nitril, alkyloxy, -COOR 9 va/hodc C;-C; alkylcarboxyl, va
moi nhom Ry doc lap la:

e hydro;

o -E;

o -LK-E;

o -LK-(Ei1)2;

e Ci-Ci2 alkyl duoc thé tury y bing mét hodc nhiéu -NR9R20, -O-L va/hodc -S-L;

¢ C4-Cg xycloalkenyl;

e C»-Cy2 alkynyl; hodc

e phenyl duoc thé tiy y bang mét hodc nhiéu Ci-Cs alkyl, nitril, alkyloxy, -

COOR |6 va/hodc Cz-Cy2 alkylcarboxyl,
vMMﬁdmnmmnRudmxg&nmodmgmmngw&nﬁwdmnw=O,

trong do:

-Ei 1a nhém axyl cé cong thirc -C(=0)-R3o, trong d6 Rjo 1a alkyl, xycloalkyl,
alkenyl, xycloalkenyl, alkynyl, xycloalkynyl hoic aryl duoc thé thy y, ma mdi nhom
nay ty y chita mot hodc nhiéu nguyén tir oxy, nguyén tu luu huynh, nguyén tr nito,
nhom carbonyl, nhom carbamat, nhém carbamit va/hodc nhém este, va
-LK- 1a nhom alkylen, xycloalkylen, alkenylen, xycloalkenylen, alkynylen,
xycloalkynylen, arylen, -S-arylen, -NH-arylen hodc N(aryl)-arylen dugc thé tiy y, ma
mdi nhém nay tity ¥ chira mét hogc nhiéu nguyén tir oxi, nguyén tir luu huynh, nguyén
tu nito, nhom carbonyl, nhém carbamat, nhém carbamit va’/hodac nhom este,

L 1a nguyén tir hydro hodc C;-Cg alkyl,

Ri¢ va Ry7 doc lap la:

e hydro,

o C1-C12alkyl duoc thé tlly y bing mét hodc nhiéu -NR19R20, -O-L va/hodc -S-L;
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o C4-Cyo xycloalkyl;

e C4-Cyo xycloalkenyl;

e C2-Cy2 alkynyl;

¢ Ci-Ci2 haloalkyl; hodc

e phenyl hodic benzoyl, ma mdi nhém nay duge thé tuy y bing mét hodc nhiéu
Ci-Cs alkyl, halogen, nitril, alkyloxy, -COORj9 va/hodc nhém C,-C,; alkylcarboxyl,
va

Ri9 va Ry doc lap 1a hydro, Ci-Cy; alkyl; Ci-Ci2 haloalkyl; C4-Cg xycloalkenyl;
hodc C»-Cy2 alkynyl,

v6i diéu kién hop chét nay chira ba nhom axyl.

9. Hop chét theo diém 8, trong d6 hop chét nay ¢6 cong thirc:

Rz Qp Cong thire 1’

Cong thure 37,
trong do:
mdi nhém Qi1, Q12 va Qi3 doc lap la:

e hydro;
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o -LEj;

o -LK-E;

o -LK-(E1)2;

e C1-Cr2 alkyl duoc thé tiy ¥ bing mét hodc nhidu -NR9R2, -O-L va/hoic -S-L;

¢ Ci-C2 haloalkyl;

¢ C4-Cg xycloalkenyl;

e C,-Cy2 alkynyl;

e phenyl hodc -N(Rys)-phenyl, ma mdi nhom nay dugc thé bing mot hodc nhiéu
C1-Cs alkyl, halogen, nitril, alkyloxy, -COOR9 va/hodc C,-Ci2 alkylcarboxyl;

e benzoyl, naphthoyl, phenyloxycarbonyl hodc naphtyloxycarbonyl, ma mdi
nhém nay dugc thé tiy y bing mot hodc nhiéu Ci-Cao alkyl, Ci-C4 haloalkyl, -SR 9, -
OR\9, -NR9R20, halogen, phenyl, -COOR 19, -CONR9R20, -CN, -NO; va/hodc C3-Cio
xycloalkyl, trong d6 C3-Cio xycloalkyl ¢ thé bi ngat mach béi -O-, -(C=0)- hoic -
N(R19)-;

¢ -NR6R17; hoidc

ommmwnwmmem@pwmmmﬂJMnﬁhmmndemmﬂéb%gm@h@c
nhiéu C;-Cs alkyl, halogen, nitril, alkyloxy, -COOR 9 vi/hoiic C»-C)2 alkylcarboxyl,
mdi nhém Ry, doc lap la:

e hydro;

e C)-C12alkyl duoc thé tuy y bing mot hodc nhiéu -NR9R20, -O-L va/hoic -S-L;

¢ C-Ci2 haloalkyl;

e C4-Cg xycloalkenyl;

e C»-Cy2 alkynyl;

e phenyl hodic -N(R19)-phenyl, ma m&i nhém nay dugc thé bing mét hodc nhidu
Ci1-Cs alkyl, halogen, nitril, alkyloxy, -COOR9 va/hodc C,-C12 alkylcarboxyl; hodc

e benzoyl, naphthoyl, phenyloxycarbonyl hoic naphtyloxycarbonyl, ma moi
nhom nay dugc thé bing mot hodc nhiéu Ci-Cap alkyl, Ci-Cq haloalkyl, -SR s, -OR 9. -
NRi9R20, halogen, phenyl, -COORy, -CONR|9R20, -CN, -NO: va/hodc Cs-Cio
xycloalkyl, trong d6 C3-Cio xycloalkyl bi ngit mach béi -O-, -(C=0)- hodc -N(Ry9)-,
trong dé Rie, Ri7, Ri9, Rao, Ra1, L, -LK- va -E1 nhu dugce xac dinh trong diém 8,

v6i didu kién 13 hop chét nay chira ba nhom axyl.
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10. Hop chit theo diém 8 hoic 9, trong d6 -LK-E; la:
Rig \ Rye E, Rig &
E, S E, . /©/ O
N N
Ryz , Rz , | . [ .
0 Q A0~ < o

Rig Rig hoidc

va -LK-(E1); la:

trong d6 Rys 14 hydro hodc Ci-Ci2 alkyl dugc thé tuy y bing mdt hodc nhiéu -O-L
va‘hoac -S-L, va

trong d6 L, R16 va Ry7 nhu duge xac dinh trong diém 8.

11. Hop chit theo diém bt ky trong sb céc diém tir 8 dén 10, trong do:

e mdi nhém Q, Qi1, Q12 va Qi3, khi c6 mit, 1a mot nhém -LK-E; hodc -E), trong
d6 El1 c6 cong thuc -C(=0)-R3o, trong d6 Rip 1a Ci-Ci2 alkyl mach thang, phenyl,
phenyl dugc thé bang alkyl hoic alkyloxy hodc thiophenyl;

e tit ca cac nhom Ry, khi ¢6 mat, 1a hydro;

e tit ca cac nhom Ry, khi co mat, 1a C,-Cy2 alkyl, va

e -LK- la 2-phenylen hoac 4-phenylen,

v6i didu kién 13 hop chét nay chira ba nhom axyl.

12. Hop chét theo diém bat ky trong sb cac diém tir 8 dén 10, trong d6 hop chit nay ¢o

cong thirc:

-109-



20818

-110-



20818

-111-



20818

04c

-112-



20818

Hinh 1
O
N Ry i | (a) | X l/\ = l CH,
= 4 N X —> / Z N
| |
HiuCs CeHys C,Hg Hi3Cs  CeHag C,H,
(&)
NOH
S N 7 CH
©) | l | ’
= T4 ™
\
HiCs  CeHys C,H,
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LoD s oror e
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(@) CH3 (b)
C%AO* —
~ H,C CH, H,C CH,

Hinh 4
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Hinh 6
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Hinh 9

H,C, CH, H,C,_ CH,

O o —
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CH,
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o. o}
H,C, CH, R,C. CH,

J
CH

Hinh 10
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Hinh 11
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