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(57) Sang ché dé cap dén hop chat quang sac (1) bao gom gdc da hoa tri (2) ma

trén d6 it nhat mot nhdm cé gdc quang sic (3) duge thé, va it nhat mot nhém
mach dai (4) khéng chtra gbc quang sac va co trong luong phan tir 16n hon hoic
bang 300 dugc thé thém; va ché pham co thé hoa ran chaa hop chat nay. Theo
sang ché, co thé tao ra hop chat quang sac c6 do tan cao trong hop chat cé thé
polyme hda diing lam nén trong khi giir duoc cac dic tinh quang sac cao va hau
nhu khong bi anh huang bai nén; va ché pham cé thé hda ran chira hop chét nay.
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Linh vuc ky thuit dwoe dé cip
Sang ché dé cap dén hop chit quang sic m&i va ché phim c6 thé hoa rin chira

hop chét quang séc nay.

Tinh trang ky thuit cia sang ché

Céc hop chit quang séc tiéu biéu 1a cac hop chét naphtopyran, hop chét fulgit,
va hop chét spirooxazin c6 dic diém dic trung (cc ddc tinh quang sic) 1a ching thay
d6i mau séc nhanh chéng khi tiép xuc véi dnh sang bao gdm tia tlr ngoai, nhu 4nh séng
mit trdi va dnh sang tir dén thily ngén, va tré lai mau sdc ban dau ciia chung khi ching
duoc dat trong chd t6i do ngimg tiép xic véi dnh séng va duge st dung cho cac muc
dich khéac nhau, dic biét 1a cac vat liéu quang hoc, nho st dung dédc diém dac trung nay.

Vi du, cac trong kinh deo mit quang sic ¢6 cac dic tinh quang sdc nho sir dung
hop chét quang sdc hoat déng nhu kinh rdm, ching nhanh chéng c6 mau ¢ ngoai troi
noi ma ching dugc chiéu anh sang bao gém tia tr ngoai, nhu anh sdng mat tro1, va hoat
dong nhu kinh mét trong subt thong thuong, ching bi méat mau & trong nha noi khong
¢b buc xa, va ngay nay nhu cau dbi véi trong kinh deo mit quang sdc ngay cang tang.

Dé tao cac dic tinh quang sac cho vat liéu quang hoc, hop chét quang sac thuong
duogc st dung két hop véi vat lidu chét déo. Cu thé, cac phuong phap sau day 1a da biét.

(a) phuong phép trong d6 hop chit quang sic dugc hoa tan trong monome ¢
thé polyme hoéa, va dung dich tao ra dugc polyme hoa dé dac truc tiép vt liéu quang
hoc, nhu thiu kinh. Phuong phép nay dugc goi 12 "phuong phép ngao tron".

(b) phuong phép trong d6 16p nhua chira hop chét quang sic phan tin trong d6
duoc tao ra trén bé mit clia san phém dtc chit déo, nhu thiu kinh, béng cach polyme
héa khi phit hodc dac. Phuong phap nay dugc goi la "phuong phép tao ciu tric nhiéu
16p".

(¢) Phuong phép trong dé hai tdm quang hoc dugc lién két v6i nhau bang 16p
két dinh dugc tao thanh tir nhwa két dinh chira hop chét quang sic phén tan trong do.
Phuong phéap nay dugc goi la "phuong phéap két dinh".

Déi vai cac vat liéu quang hoc, nhu cac san pham quang hoc, c6 cac dic tinh
quang sic dugc tao cho né, cac dac tinh sau ddy dugc yéu cau thém.

(I) Mtrc d6 tao mau & pham vi anh sang nhin thdy trude khi tia tir ngoai dugc
chiéu vao (su tao mau ban dau) 1a thép.

(IT) Mttc d6 tao mau khi tiép xuc véi tia ti ngoai (mat do quang mau) la cao.

(I1T) Téc d tir khi ngimg chiéu tia tr ngoai téi thoi diém khi vét lidu nay trd lai
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trang thai ban dau ctia n6 (tbc d6 mat mau) 12 cao.

(IV) D¢ bén lap lai cia chirc nang thuan nghich gira hién mau va mat mau 1a
cao.

(V) D6 6n dinh bao quén 12 cao.

(VI) Vat liéu nay can d& dang dic thanh cc hinh dang khac nhau.

(VII) Cac déc tinh quang sdc dugc tao ra ma khong lam giam d bén co hoc.

Do d6, dé san xuét cac vt liéu quang hoc c6 cac dic tinh quang sic bang cac
phuong phép (a), (b) va (c) néu trén, cac @2 xuét khac nhau da dugc thuc hién dé thoa
man cac yéu ciu néu trén.

Phuong phap ngao tron néu trén c6 uu diém 1a c4c thau kinh chit déo quang séc
c6 thé duoc san xudt hang loat véi chi phi thip bang cch st dung cac khudn thuy tinh.
Hau hét céc thiu kinh chit déo quang séc hién nay dugc san xuét bang phwong phap nay
(xem PTL 1 va PTL 2). Do d9 bén 1a cAn thiét d6i v6i nén cua thau kinh trong phuong
phéap ngao tron thong thuong, can lam tang d6 bén co hoc cua nhya nén chira hop chit
quang sdc phan tan trong d6. Do do, kho phat trién cac dic tinh quang sic tuyét voi. Tirc
13, do murc do tu do ctia phan tr hop chét quang sic ¢6 trong nhua nén tré nén thép, phan
{ing quang sic thuan nghich doi khi bi kém di.

Déi v6i phuwong phéap ngao trdn nay, PTL 1 boc 10 k¥ thuét bd sung hop chét
quang sic vao thanh phan monome chita monome isoxyanat va monome thiol. Ngoai ra,
PTL 2 boc 1o ché phim quang sic c6 thé héa rén chira monome (met)acrylic cu thé c6
thé polyme héa va hgp chét quang sac.

Tuy nhién, mdc du cac thAu kinh quang sic dugc dtc bang cach polyme héa va
héa rén cac ché pham nay c6 do bén co hoc cao, van can cai thién céc dic tinh quang
sdc, dac biét 1a tdc d6 méAt mau.

Trong khi d6, trong phuong phéap tao cAu tric nhiéu 16p va phuong phap két
dinh, céc dic tinh quang sic dugc phat trién véi 16p méng dugce tao ra trén bé mit cia
nén so véi phuong phap ngdo tron néu trén (vi du, xem PTL 3, PTL 4, va PTL 5). Do
do6, dé phat trién mat do quang mau gidng nhu cla phuong phap ngao tron, hop chét
quang sic phai dugc hoa tan & ndng do cao. Trong truong hop nay, theo loai hop chét
quang sic, c¢6 van dé xay ra, nhu do tan khong thoa mén va hién tuong két tiia trong qua
trinh bdo quan Ngoai ra, do 16p phat trién cac dic tinh quang sdc 1a mong, hop chét
quang sic doi khi c6 do bén kém.

PTL 3 boc 16 ring ché phdm quang sic c6 thé hoa rin duoc gan vao thiu kinh
chét déo bing cach phi quay hodc tuong tu va dugc hoa rén quang dé tao thanh 16p phu
quang sic (phuong phap tao cAu tric nhiéu 16p nay con duge goi la "phuong phap phu").
Ngoai ra, PTL 4 boc 10 phwong phap trong d6 khe ho duge bao dam gitra thau kinh chét
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déo va khuon thiy tinh bing céch sir dung chi tiét, nhu dém dan hoi, bang dinh nhay ap
luc, va dém ngan cach, va ché phim quang séc c6 thé hoa ran dugc rét vao khe hé nay
va dugc polyme héa va hoa rin dé tao thanh 16p quang sic (sau ddy con dugc goi la
"phuong phép polyme hoa hai giai doan"). Ngoai ra, PTL 5 boc 16 rang tAm nhiéu 16p
duoc san xuat bang cach lién két cc tAm cacbonat trong sut véi nhau bang 16p két dinh
la nhya polyuretan chira hop chét quang sac (phuong phép két dinh).

Tuy nhién, trong tAt ca céc tai liéu PTL 3 dén PTLS5, céc dic tinh quang sdc can
duoc boc 10 vai 16p mong co hop chét quang sic dugc tron trong d6. Do do, trong trudng
hop ma trong do hop chét quang séc co d6 tan thép duoc st dung, mat do quang mau co
xu hudng tréd nén thép, va ngoai ra, can cai thién theo quan diém do bén cua hop chét
quang sic.

Ngoai ra, d6i v6i cc cai thién néu trén, ché phdm quang sdc c6 thé hoa ran chira
hop chit méi dang duoc nghién ctru (xem PTL 6). PTL 6 boc 19 ché pham quang sdc ¢o
thé hoa rén chira hop chét polyrotaxan. Hop chét polyrotaxan nay 1a hop chét co cau
trac phan tir hdn hop bao gdm phén tir truc va nhiéu phéan tir mach vong clathrat hoa
phén t truc. Trong PTL 6, san phém hoa rén co cac dic tinh co hoc, kha niang duc, mét
d6 quang mau, va tdc dd mAt mau tuyét voi da thu duoc bang cach tron hop chét quang
sic v6i hop chét polyrotaxan. Trong PTL 6, nhu néu trén, ché phidm quang sdc o thé
hoa rin tuyét voi va sén pham hoa ran tuyét voi da thu duge bang céach tron hop chét
polyrotaxan.

Tuy nhién, trong nhitng ndm gin day, can boc 16 cac dic tinh quang sdc tuyét
voi hon vé& méat do quang mau, tdc do méat mau, v.v... Vé co ban, mat dd quang mau va
téc o mAt mau c6 mdi quan hé danh ddi, va do d6, khong dé dang lam cho cd hai thong
s6 nay pht hop v6i nhau. Ttc 13, cac thong s6 nay thudng phu thudc vao su két hop cia
cac hop chét co thé polyme héa tao thanh nén, va theo cong nghé thong thuodng, cb gidi
han bang moi cach.

Danh muc tai li€u vién dan
Tai liéu sang ché

PTL 1: WO 2012/176439 A

PTL 2: WO 2009/075388 A

PTL 3: WO 2011/125956 A

PTL 4: WO 2003/011967 A

PTL 5: WO 2013/099640 A

PTL 6: WO 2015/068798 A

PTL 7: WO 2004/041961 A

PTL 8: WO 2000/015630 A
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PTL 9: WO 2009/146509 A

PTL 10: WO 2012/149599 A
PTL 11: WO 2012/162725 A
PTL 12: WO 2013/078086 A

Ban chét k§ thuit ciia sang ché

Vin dé ky thuét cn giai quyét

Ngoai viéc két hop cac hop chét ¢6 thé polyme hoa tao thanh nén nay, dbi véi
viéc diéu chinh ciu tric ctia chinh hop chét quang séc, cc nghién ctru khac nhau da
duoc thuc hién. Vi duy, dé 1am tang dang ké tbc do mét mau, hop chét quang sic c6 kha
nang dugc bao nang nano duoc d& xudt. Cu thé, cac hop chat quang sdc c6 nhém mach
oligome polyalkylen oxit hodc nhém mach oligome polysiloxan dugc d& xudt (xem cac
tai liéu PTL 7 va PTL 8). Ngoai ra, cac hop chét quang sic c6 it nhét hai gdc quang sic
cling dugc bdc 1 (xem céc tai licu PTL 9 dén PTL 12). Theo cac phuong phép nay, co
thé dat duoc sy bao nang nano, va néng do thudc nhudm c6 thé dugc tang lén.

Tuy nhién, theo cdc nghién ctru dugc thurc hign bdi céc tac gia sang ché, ngay
ca trong cac hgp chét théng thuong nay, dé dap ung cac dic tinh quang sdc & muc cao
duoc yéu cdu gan day, cin céc cii thién hon nita. Cu thé, kho lam giam dén muc t6i
thiéu su phu thudc vao nén va lam ting hon nita tdc do mat mau.

Do diéu néu trén, ngay ca trong phuong phéap thong thuong dé diéu chinh ciu
tric ctia chinh hop chét quang séc, cin cai thién theo quan diém la do tan trong hop chét
¢6 thé polyme héa tao thanh nén 1 c6 van dé, va cac dic tinh quang sdc 14 khong du.

Do d6, muc dich cua sang ché 1a dé xut hop chét quang séc ¢6 do tan cao trong
hop chét c6 thé polyme héa dung lam nén trong khi gitt dugc cac dic tinh quang sic cao

va hiu nhu khong bi anh hudng béi nén; va ché pham c¢6 the hoa ran chira hop chat nay.

Cach thirc giai quyét van dé

Dé giai quyét vAn dé néu trén, c4c tac gia sang ché da thuc hién cdc nghién ctru
rong va siu. Do d6, ho da tbng hop dugc cac hgp chét quang séc c6 cac chu trac khac
nhau. Do d6, ho cho ring céc hop chét quang sic c6 ddng thoi nhém cd gbc quang sic
va nhom thé mach dai khong chira gbc quang sic néu trén co thé cai thién tinh twong
hop vé1 hop chét c6 thé polyme hoa tao thanh nén, nho nhém thé mach dai, va khoang
khong tu do ma & do gbc quang séc c6 thé duoc phan tmg thuén nghich ¢ thé dugc tao
ra trong nén.

Do d6, nham muc dich khic phuc vAn dé néu trén, céc tac gia sang ché d3 thuc
hién cac nghién ctru. Két qua 13, da phat hién duoc rang bang cach bd tri nhém mach dai

khong lién két véi goc quang sic ¢ vung lén can cua goc quang sdc, cac ddc tinh quang
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séc c6 thé duge biéu hién & muc ti da, bang cach d6 dan dén hoan thanh sang ché.

Cu thé, khia canh thtr nhét cia sang ché lién quan dén hop chét quang sic bao
gdm

gbc da hoa tri ma trén d6

it nhat mot nhom c6 gbe quang sic duge thé, va

it nhAt mot nhom mach dai khong chtra gbc quang sdc va co trong lugng phan
tir 16n hon hodc bing 300 dugc thé thém. Trong lwong phén tir cia nhém mach dai nay
1a trong luong phén tu trung binh s6.

Khia canh thtr hai cta sang ché lién quan dén ché pham quang sic co thé hoa
ran chtra hop chit quang sic theo khia canh thir nhit ctia sang ché va hop chat co thé
polyme hda.

Khia canh thi ba cua sang ché lién quan dén san pham quang sic héa rén thu
dugc bang cach hoa ran ché phdm quang sic c6 thé hoa rin theo khia canh thir hai cta
sang ché.

Hi¢u qua cua sang ché

Hop chét quang sic theo sang ché c6 cac dic tinh quang sdc tuyét voi. Ngoai ra,
ngay ca trong truong hop chtra hop chét quang séc va hop chét c6 thé polyme hoa néu
trén, san pham héa ran boc 16 cac dic tinh quang sdc tuyét voi vé mat dd quang mau va

toc do mat mau c¢o the thu duge.

M3 ta viin tit hinh vé

Fig.1 12 so dd thé hién céu tric phan t cua hop chét quang sic theo séng ché.
M3 ta chi tiét sang ché

Sang ché lién quan dén hop chit quang sic bao gdm:

gbc da hoa tri ma trén d6

it nhat mot nhém c6 géc quang sdc dugc thé, va

it nhat mot nhém mach dai khong chua gbc quang sdc va c6 trong luong phan
tir I6n hon hogc bing 300 duoc thé thém.

Céc chi tiét ciia n6 duge mo ta sau day.
Gdc da hoa tri

Theo sang ché, gbc da hoa trj phai 1a gbc ma trén do it nhat mot nhém c6 goce
quang sic dugc thé, va

it nhat mot nhém mach dai khong chua gbc quang sac va c6 trong luong phan
tr 16n hon hodc bing 300 dugc thé thém. Do d6, goc da hoa tri phai 1a nhom c6 héa tri
hai hodc hoéa tri cao hon.

Géc da hoa tri c6 thé 1a gbe bat ky trong so goc hitu co va goc vo co. Tic la,
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gbc da hoa tri c6 thé 1a gbc hitu co hodc c6 thé 1a gbc vo co mién l1a gbc nay it nhét 1a
nhém c¢6 hoéa tri hai hoic hoa tri cao hon ¢6 nhém mach dai (véi diéu kién 1a géc nay
khong cé gbc quang sdc) va nhom c6 gbc quang séc. Gbc da hoa tri nay c6 thé dugc tao
bdi hop chét ¢6 vi tri ma nhiéu nhém thé c6 thé dugce dua vao do (vi du, hop chét ¢6
nhidu nhém phan tmg, nhu nhom hydroxy, hodc hgp chit c6 nhidu vi tri ma nhém thé
¢6 thé duge bd sung vao vong benzen, nhuw nhom phenyl; sau day doi khi duge goi don
gian 1a "hop chit hodc chét tao thanh gbc da hoa tri").

Tét hon néu hop chét hodc chét tao thanh géc da hoa tri ¢6 kich thude & muc
nao d6. Tt 13, khi tinh dén nang suat ciia chinh hop chit quang séc, khi nhém mach dai
nay 1a qua gan vi tri ma nhém ¢6 gbc quang sic duge dua vao, su can trd khong gian ¢o
mit, nén hop chét quang sic khong thé duge tao ra v6i ning sudt. Do do6, dbi véi hop
chét hodc chét tao thanh géc da hoa tri ma dugce st dung theo sang ché, tét hon néu st
dung hop chét c6 kha ning tao thanh gbc hiru co va/hodc chét tao thanh gbc vo co nhu
dugc mo ta dudi day.

Hop chét tao thanh gbc hitu co

Trude hét, gde hitu co duge md ta. Cac vi du vé gdc hitu co bao gbm hop chét
phan t&r mach vong ma nhom thé c6 thé dugc dua vao. Mién 1a hop chét nay 1a phan tir
mach vong, n6 c6 kich thude & muc nao do, va do do, dé dang dua nhom c6 gbc quang
sic va nhom mach dai vao. Céac vi du vé phén tir mach vong ny bao gdm xyclodextrin,
ete crao, benzo-crao, dibenzo-crao, va dixyclohexano-crao. Trong s§ cac hop chét nay,
xyclodextrin ¢ kich thudc thich hgp la dugc dac biét uu tién.

Xyclodextrin 1 oligosacarit mach vong trong d6 don vi glucoza duoc lién két
& vi tri 0-1,4 va ¢6 ba nhém hydroxy (nhém OH) cho mét don vi glucoza. Céc vi du vé
chiing bao gdbm thé o (sb don vi glucoza: 6, tdng s6 nhom hydroxy: 18), thé B (sb don vi
glucoza: 7, tbng s6 nhém hydroxy: 21), va thé v (s6 don vi glucoza: 8, tbng s6 nhom
hydroxy: 24). Trong truong hop xyclodextrin, s6 lugng nhom hydroxy ma 1a nhém phan
g (t6ng s6 nhoém hydroxy) trung véi tong hoa tri clia gbc da hoa tri. Trén tat ca, theo
sang ché, o-xyclodextrin (thé a) hodc B-xyclodextrin (thé B) 1a dugc uu tién, va a-
xyclodextrin 1a dugc uvu ti€n nhét.

Ngoai ra, cac vi du vé géc hitu co bao gém céc nhom sau. Céc vi du vé ching
bao gdm axit oligocarboxylic, nhu xyclophan, calixaren, oligoresolxinol, cucurbituril,
tribenzoxyclononen, va axit xitric, axit polycarboxylic, nhu axit polyacrylic, oligoamin,
nhu tris-2-aminoetylamin, polyamin, nhu spermin, polyol, nhu pentaerytritol, axit
nucleic, oligopeptit (mach vong), protein axit hodc bazo, disacarit hodc oligosacarit cao
hon, xycloamyloza, nanoxenluloza, oligo hodc polyphenol, nhu lignin, porphyrin,

phtaloxyanin, va phuc chat kim loai cta no, va nanocacbon, nhu fuleren, 6ng nano
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cacbon, graphen, va graphen oxit.
Chét tao gbc vo co

Theo sang ché, gbc vo co cling 6 thé duoc str dung. Céc vi du vé ching bao
gdm silsesquioxan, perovskit, axit oligophosphoric hodc axit polyphosphoric, nhu axit
diphosphoric va axit triphosphoric, hat nano kim loai (oxit), nhu vang, titan oxit, va kém
oxit, va polyoxometalat, nhu axit phosphomolybdic va axit phosphovonframic.

Gbc duoc wu tién (hop chét (chét) c6 kha ning tao thanh gbc duoc uu tién)

Theo sang ché, xyclodextrin, oligopeptit, axit oligophosphoric, axit
polyphosphoric, silsesquioxan, hodc hat nano kim loai (oxit) dugc vi du lam hop chét
(chét) c6 kha ning tao thanh gbe dugc wu tién.

Theo séng ché, dé khong chi giit dugc céc dic tinh quang sdc & muc cao ma con
cai thién d¢ tan trong hop chét co thé polyme hoa,

t&t hon néu st dung gdc (hop chat (chit)) da héa tri ¢6 kha nang thoa man yéu
cdu 1a téng sb ctia nhom co gbc quang sdc va s6 lugng nhém mach dai c6 trong lugng
phén tr I16n hon hoac bang 300 cho mdt phan tir hop chit quang sdc ndm trong khoang
tlr 2 dén 30.

Mién 1a mdi hop chat quang sic theo sang ché c6 mdt nhém trong s6 nhom ¢o
gbc quang sic va nhom mach dai c6 trong luong phén tir 16n hon hodc bang 300, nhom
khac khong phai cac nhém néu trén ¢ thd duoc thé trén hop chat (chét) tao thanh gbc
da hoa tri. Nhém khac nay 1a nhém khong co gbc quang sic va co trong lugng phén ti
nhé hon 300. Tic 14, gde da héa tri c6 thé c6 nhom c6 gbc quang sic, nhém mach dai
co trong luong phan tir 16n hon hoac bang 300 (sau day doi khi duoc goi don gian la
"nhém mach dai"), nhém cé trong lugng phén tr nho hon 300 (sau day doi khi duge goi
don gian 12 "nhém mach ngin"), va vi tri phan tng con nguyén ma khong duoc thé.
Tbng hoa tri clia gbc da héa tri ndy trung véi téng sd cua s6 lugng nhém c6 gbc quang
séc, sb lwgng nhom mach dai, s6 Iuc_mg nhom mach ngén, va sb lugng vi tri phan Gng
con nguyén ma khong dugc thé. Mic du giéi han dudi cia trong luong phan tit cla
nhom mach ngén 12 khong bi giéi han cu thé, gidi han nay la bang 10.

Do d6, @i v6i gbe da hoa tri, mic di héa tri cua nhom da héa trj 1a khong bi
gi61 han cu thé mién 13 hoa tri hai hodc hda tri cao hon, nhom c6 hoa tri ba hodc hoa tri
cao hon 1a dugc uu tién, nhém cé hoa tri bdn hodc hoa tri cao hon 1a duge vu tién hon
nita, va nhom c6 héa tri sdu hodc hoa tri cao hon con dugc uu tién hon nita.

Mit khéc, gi6i han trén cua hoa tri 1a khong bi gidi han cu thé. Theo sang ché,
t6t hon néu téng s6 lugng ctia nhém ¢ gbc quang sdc va sb lugng nhém mach dai cho
mdt phan tir hop chét quang sic c6 thé théa man khoang tir 2 dén 30, va do do, gi6i han

trén ctia hoa tri ¢6 thé 1a 30 hodc cao hon, va tot hon néu 40 1a gidi han trén cta hoa tri.
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Trén tAt ca, dé lam ting ning suét ctia hop chét quang sic (dé ngan chin phan tng phu
va dé nang cao hiéu qua san xuat), tbt hon néu gi6i han trén clia hoa tri cla gdc da hoa
tri 12 20. T4t nhién 13, trong trudng hop ma trong d6 gidi han trén cla hoa tri clia gbc da
héa tri 14 20, tdng sb luong ctia nhém cb gbc quang sic va sd lugng nhém mach dai 1a
bang hoic 16m hon 2 va bang hodc nhé hon 20.

T4t hon néu hop chit tao thanh gbc da héa tri nay la a-xyclodextrin.
ﬁNhénlcégécquangséc

Nhu duoc minh hoa trén Fig.1, trong hop chét quang sic theo séng ché, duoc
biéu dién chung 1a "1", nhom chira gbc quang sic "3" duoc dua vao gbc da hoa tri "2".
Ngoai ra, nhém mach dai ¢6 trong lugng phan tir (trong lugng phén tr trung binh s6)
16n hon hodic bang 300 duge dua thém vao gbc da hoa tri. Trén Fig.1, nhém mach dai
nay duoc biéu dién 1a "4".

Theo sang ché, mic di nhém c6 gbc quang sic co thé duoc lién két truc tiép voi
gbc da hoa tri, t6t hon néu gbc quang sic duoc lién két & trang thai ma van con khoang
khong ¢ mtc d6 nao d6. Do do, trang thai ma mach bén (sau ddy doi khi duoc goi la
"mach bén th@r nhit") xen vao giita gbc da héa tri va gbc quang séc 1a dugc wu tién.
Nhoém ¢6 mach bén nay (mach bén tht nhét) duoc biéu dién 1a "4a" trén Fig.1. Mic du
khoéng dugc minh hoa, ¢ thé c6 truong hop ma trong do6 vi tri phan ung ("nhém phan
ung, v.v., cua géc da hoa tri" nhu néu sau day) c6 mat.

Mach bén lién két gbc quang sic va gbc da hoéa tri

Bing cach dua mach bén "4a" nay (mach bén thir nhét "4a") vao gdc quang sic,
khoang khong thich hop chéc chin c6 thé dugc tao ra gitta cac phan ti lién k& nhau. Do
d6, khoang hé cho phép cho phan tng thuan nghich cua phan ti hop chét quang séc c6
thé chic chin duoc dam bao, va do do, c6 thé cho rang cac dic tinh quang sdc tuyét voi
hon ¢6 thé duge boc 19.

Maic du mach bén la khong bi gidi han cu thé, trong luong phan t& trung binh
s6 clia mach bén nay t6t hon 14 nam trong khoang tir 45 dén 10000, t6t hon nita 1a tir 60
dén 8000, con tét hon nita 1a tir 100 dén 5000, va dc biét tot hon 1a tir 100 dén 2000,
Mach bén nay tr¢ thanh nhém cé gbc quang sic mién 1a gbc quang sic duge dua vao.
Trong lugng phén ti trung binh s6 cia mach bén nay c6 thé duge didu chinh bang luong
hop chét can st dung trong qud trinh dwa mach bén vao. Cén luu v ring trong luong
phén tr cua gbc quang sdc khong dugc bao gdm trong trong lugng phén tir trung binh
sb cua mach bén. Ngoai ra, nhom khong c6 gdc quang sic duogc dua vao d6 va co trong
lugng phén t trung binh s6 16n hon hodc bang 300 1a twong Gmg v&i nhom mach dai,
VanhénlaﬁUongluqngphénukuungtﬁnhsénhéhon300létuongﬁngvéinhénlnmch

ngan.
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Khi mach bén 1a qua nhé, chitc ndng dam bao khoang hé cho phép cho phan
ung thudn nghich cua gbc quang séc tré nén khong du, trong khi khi mach bén 1a qué
16m, s& kho dat gbc quang sdc ¢ ving lan can ciia nhom mach dai nay nhu néu sau day,
va cudi cling, ¢ xu huéng 1a s& kho tén dung hét khoang khong dugc bao dam béi nhom
mach dai.

Mach bén néu trén ¢6 thé dugc dua vao bing cach sir dung nhém phan trng hodc
vi trf phén ung cia gbc da hoa tri (sau day d6i khi duoc goi don gian 1a "nhoém phan ng,
V.v., cua géc da hoa tri"). Theo sang ché, dé c6 du chtc niang néu trén cua mach bén, tt
hon néu 6% hodc cao hon, dic biét 1a 10% hodc cao hon cia téng hoa tri cia géc da hoa
tri duoc thé béng mach bén. Vi du, trong trudng hop st dung o-xyclodextrin 1am hop
chét tao thanh gbc da hoa tri, hop chét nay c6 18 nhém hydroxy lam nhém phéan tng, va
mach bén duoc dua vao thong qua nhom hydroxy nay. Tuc la, co thé dua tdi da 18 mach
bén vao so voi mot hop chat a-xyclodextrin. Theo sang ché, dé co du chirc ning néu trén
cua mach bén, t&t hon néu 6% hodc cao hon, dic biét 1a 10% hodc cao hon cua téng sb
nhoém phéan tng (tong hoéa tri) ctia vong nay duoc cai bién bang mach bén. Gidi han trén
cua ty 1é cai bién bang mach bén (dua mach bén vao) thay ddi theo hop chét can st dung,
va do d6, mac du khong bi gioi han cu thé, giéi han trén nay 1a 90%. Bat ngd 13, trong
trudng hop ma trong d6 mach bén dugc lién két v6i 9 trong sb 18 nhom hydroxy cia a-
xyclodextrin, mirc do cai bién ctia n6 1a 50%. Tét nhién 13, ph?m con lai la nhém hydroxy
con nguyén. Trong truong hop a-xyclodextrin, gidi han trén ciia mirc d6 cai bién tot hon
1a 75%.

Theo sang ché, mach bén (mach hitu co) néu trén co thé 1a mach théng hodc ¢6
thé 1a mach nhanh, mién 14 kich thudc cliia né nam trong khoang néu trén. Mach bén c6
kich thuéc thich hop c6 thé duge dua vao bing cach cho hgp chét thich hop phan tng
v6i hop chit tao thanh gbc da hoa tri (phan Gmg v6i "nhém phén ng, v.v.. cua gbc da
hoa tri") trong khi st dung phuong phap polyme héa md vong; polyme hoa gbc; polyme
hoa cation; polyme hda anion; polyme hoa gbc séng (living radical polymerization), nhu
polyme hoa gbc chuyén nguyén tir, polyme hoa RAFT, va polyme hoa NMP; hodc tuong
tu. O diu cudi ctia mach bén dugce tao bdi qua trinh polyme hoa hodc tuong tu, mach
bén c6 thé duge kéo dai trong khi st dung cac phan @mg da biét khac nhau, hoic gbc
quang séc ¢6 thé duoc dua vao nhu dugc néu chi tiét dudi day. Tuy nhién, gbc quang
sdc cling ¢co thé duoc lién két truc tiép vGi mach bén néu trén. Dbi v6i mach bén duoc
tao ra thong qua qua trinh polyme hoa hodc twong tu, hodc mach bén dugc kéo dai bang
cach st dung cac phan tng khac nhau, nhu néu trén, trong luong phén tir trung binh sb
khong tinh gbc quang séc tdt nhit 1a nidm trong khoang tir 100 dén 2000.

Vi du, mach bén thu dugc tir hop chat mach vong, nhu ete mach vong, siloxan
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mach vong, hop chét lacton, axetal mach vong, amin mach vong, cacbonat mach vong,
imino ete mach vong, va thiocacbonat mach vong, co thé duoc dua vao thong qua
phuong phap polyme hdéa mé vong. Trong sd nay, theo quan diém dé kiém, kha ning
phan mg cao, va d& dang diéu chinh kich thuéc (trong lugng phén tir), t6t hon 12 ete
mach vong, siloxan mach vong, hop chét lacton, hodc cacbonat mach vong dugc st dung.
Céc vi du cu thé v& hop chit mach vong dugc uu tién 1a nhu sau.

Ete mach vong:

Etylen oxit, 1,2-propylen oxit, epiclohydrin, epibromohydrin, 1,2-butylen oxit,
2,3-butylen oxit, isobutylen oxit, oxetan, 3-metyloxetan, 3,3-dimetyloxetan,
tetrahydrofuran, 2-metyl tetrahydrofuran, va 3-metyl tetrahydrofuran
Siloxan mach vong:

Hexametyl xyclotrisiloxan va octametyl xyclotetrasiloxan
Hop chét lacton:

cac lacton vong 4 canh, nhu B-propiolacton, -metyl propiolacton, va L-serin-
B-lacton;

céc lacton vong 5 canh, nhu y-butyrolacton, y-hexanolacton, y-heptanolacton,
y-octanolacton, y-decanolacton, y-dodecanolacton, a-hexyl-y-butyrolacton, a-heptyl-y-
butyrolacton,  o-hydroxy-y-butyrolacton, —y-metyl-y-decanolacton, — o-metylen-y-
butyrolacton, o,a-dimetyl-y-butyrolacton, D-erytronolacton, a-metyl-y-butyrolacton, y-
nonanolacton, DL-pantolacton, y-phenyl-y-butyrolacton, y-undecanolacton, -
valerolacton,  2,2-pentametylen-1,3-dioxolan-4-on, a-bromo-y-butyrolacton, -
crotonolacton, a-metylen-y-butyrolacton, o-metacryloyloxy-y-butyrolacton, va -
metacryloyloxy-y-butyrolacton;

céc lacton vong 6 canh, nhu §-valerolacton, 8-hexanolacton, 3-octanolacton, 0-
nonanolacton, 3-decanolacton, -undecanolacton, d-dodecanolacton, d-tridecanolacton,
§-tetradecanolacton, DL-mevalonolacton, d-lacton axit 4-hydroxy-1-xyclohexan
carboxylic, monometyl-8-valerolacton, monoetyl-3-valerolacton, monohexyl-6-
valerolacton, 1,4-dioxan-2-on, va 1,5-dioxepan-2-on;

cac lacton vong 7 canh, nhu e-caprolacton, monometyl-g-caprolacton,
monoetyl-e-caprolacton, monohexyl-e-caprolacton, dimetyl-g-caprolacton, di-n-propyl-
g-caprolacton, di-n-hexyl-g-caprolacton, trimetyl-g-caprolacton, trietyl-g-caprolacton,
tri-n-g-caprolacton, &-caprolacton, 5-nonyl-oxepan-2-on, 4,4,6-trimetyl-oxepan-2-on,
4,6,6-trimetyl-oxepan-2-on, va 5-hydroxymetyl-oxepan-2-on;

céac lacton vong 8 canh, nhu &-enantolacton;

céc lacton khéc, nhu lacton, lactit, dilactit, tetrametyl glycosit, 1,5-dioxepan-2-

on, va t-butyl caprolacton.

10
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Cacbonat mach vong:

etylen cacbonat, propylen cacbonat, 1,2-butylen cacbonat, glyxerol 1,2-
cacbonat, 4-(metoxymetyl)-1,3-dioxolan-2-on, (clometyl)etylen cacbonat, vinylen
cacbonat, 4,5-dimetyl-1,3-dioxol-2-on, 4-clometyl-5-metyl-1,3-dioxol-2-on, 4-vinyl-
1,3-dioxolan-2-on, 4,5-diphenyl-1,3-dioxolan-2-on, 4,4-dimetyl-5-metylen-1,3-
dioxolan-2-on, 1,3-dioxan-2-on, 5-metyl-5-propyl-1,3-dioxolan-2-on, va 5,5-dietyl-1,3-
dioxolan-2-on.

Céac hop chit mach vong néu trén c6 thé duoc st dung mot minh hodc ¢6 thé
duoc st dung két hop hai hodc nhiéu hop chét trong sd chiing.

Theo sang ché, tbt hon néu cac hop chét lacton va cacbonat mach vong duoc st
dung, va trong sb nay, cac hop chét lacton, nhu e-caprolacton, a-axetyl-y-butyrolacton,
a-metyl-y-butyrolacton, y-valerolacton, va y-butyrolacton la dugc déc biét uu tién, va e-
caprolacton la dugc uu ti€n nhit.

Trong truong hop cho hop chit mach vong phan tmg thdng qua phuong phap
polyme hoa m¢ vong dé dua mach bén vao, nhém phan tGng, v.v., clia gbc da hoa tri (vi
du, nhom hydroxy cua xyclodextrin) c6 kha nang phan tmg kém, nén cu thé 1a doi khi
khé phan g truc tiép v6i phan tir 16n do sy can tré khong gian hodc twong tu. Trong
trueong hop nay, co thé st dung bién phap trong do, dé phan {mg véi caprolacton v.v.,
hop chét c6 trong lugng phén tir thap, nhu propylen oxit, trudc hét dugc cho phan tng
v6i nhom chite dé thue hién qué trinh hydroxypropyl hoa, bang cach d6 dwa nhém chic
(nhém hydroxy) c6 kha nang phan Gmg cao vao, va sau do, mach bén dugc dua vao bing
phan Gng polyme héa m¢& vong bang céach st dung hop chit mach vong néu trén. Mach
bén dugc tao bdi phan Gng polyme héa mé vong hop chét c6 trong lugng phan tir thép,
nhu propylen oxit, va sau day hop chit mach vong nay do6i khi dugc goi 1a "mach bén
thir nhat" (nhu néu trén, "4a" trén Fig.1 1a twong tng v6i mach bén thu nhat nay).

Trong hgp chét quang sic theo sang ché, nhém chua gbc quang sdc duoc lién
két voi gbe da hoa tri (t6t hon néu gdc quang sdc duge lién két thong qua mach bén).
Trén gbc da hoa tri ndy, nhom mach dai c6 trong luong phén tir (trong lugng phén tu
trung binh s&) 16n hon hodc bang 300 dugc thé ma khong c6 ngoai 1. Theo cach nay,
nhém mach dai néu trén co thé ludn ludn duoge bd trf & ving 14n c4n cua géc quang sic,
va do d6, khoang khong tu do cho phép cho phan tmg thuén nghich cua gbc quang sic
¢6 thé duge dam bao. Do do, c6 thé cho ring ngay ca trong khi dugc két hop véi hop
chét ¢6 thé polyme hoa, tbc dd mét mau c6 thé 1am cho nhanh trong khi gitt duge mat
d6 quang mau cao.

Géc quang sac co thé duoc lién két v6i gbe da hoa tri bang cach st dung mach

bén néu trén va tuy ¥, két hop thém nhom lién két L. Ttc 13, bang cach cho mach bén
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th&t nhat phan tmg véi gbc quang sic c6 nhom lién két L d8 lién két mach bén thir nhat
v6inhém lién két L, mach (nhom) chira ge quang sic c6 thé dugc dwa vao hop chét tao
thanh gdc da hoa tri néu trén. Trong trudong hop nay, "mach" néu trén chira phan thu
duoc tir phan g cua "mach bén thur nhit va nhom lién két L" dé tré thanh mach chira
phﬁn gém mach bén thtr nhat va nhém lién két L. Nhu néu trén, "mach" néu trén 1a twong
g v6i mach bén néu trén. Tuy nhién, nhu néu trén, gbc quang sc ¢o thé dugc lien két
truc tiép vi mach bén thit nhét, va trong truong hgp nay, mach bén thir nhét c6 thé dugc
cho 1a "mach" néu trén, nhd dé “mach” néu trén tré thanh mach bén (mach bén thu nhét
la mach bén).

Dé lam gbc quang sic, cac gbe da biét co thé duoc st dung, va cac gde nay co
thé duoc str dung mo¢t minh hodc co6 thé dugc st dung két hop hai hodc nhiéu géc trong
s6 chung.

Céc vi du dién hinh v& gbc quang sic bao gdbm naphtopyran, spirooxazin,
spiropyran, fulgit, fulgimit, va diaryleten. Trén tAt ca, trong trudng hgp ma trong do gbc
quang sic 12 naphtopyran, spirooxazin, hodc spiropyran, trong d6 mot phan cua phan tir
duoc phan cét do tia ti ngoai dé gay ra su phat trién mau, va vi tri dugc phan cit nay
duoc két hop lai dé gay ra su méat mau, va trong d6 su c6 mit ciia khoang khong tu do
(mirc d9 ty do cta phan tir) khong ngén can su chuyén dong ctia phan ti trong trudng
hop xay ra sy phan cit va két hop lai 1a quan trong, hiéu qua tuyét voi da dat duge. Cu
thé, trong ) nay, theo quan diém 1a cac dic tinh quang sdc tuyét voi lién quan dén mat
dd quang mau va tdc 46 mat mau co thé duogc boc 10, indenonaphtopyran 1a dugc uu
tién, va indeno[2,1-flnaphto[1,2-b]pyran 1a dugc dic biét vu tién.

Indeno[2,1-f]naphto[1,2-b]pyran dugc vi du lam gbc quang sic dugc dic biét

wu tién duoc thé hién bang cong thire (4) sau day:

—/

(4)

trong do,

mdi nhom R® va R? doc lap 1a nhom dugce lién két truc tiép v6i L nhu néu sau
day, nhém hydroxy, nhém alkyl, nhom haloalkyl, nhom xycloalkyl ma co thé c¢6 nhom
thé, nhom alkoxy, nhém amino (nhém bao gém amin bac nhéit hodc bac hai), nhom di

vong cb nguyén ti nito 1am thanh vién ctia vong va dugc lién keét vGi nguyén tir cacbon
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bing nguyén tir nito dugc lién két v6i n6 (mién 1a n6 ¢6 thé c6 nhom thé), nhom xyano,
nhém nitro, nhém formyl, nhém hydroxycarbonyl, nhom alkylcarbonyl, nhém
alkoxycarbonyl, nguyén tir halogen, nhom aralkyl ma co thé c6 nhém thé, nhém
aralkoxy ma c6 thé c6 nhom thé, nhém aryloxy ma c6 thé c6 nhom thé, nhom aryl ma
¢6 thé co6 nhom thé, nhém alkylthio, nhém xycloalkylthio, hodc nhém arylthio ma c6
thé c6 nhom thé, va

hai nhom R® lién k& va hai nhom R® lién ké c6 thé doc 1ap tao thanh vong béo
(vong nay cé thé c6 nhom thé), vong nay co6 thé chira nguyén tir oxy, nguyén t nito,
hodc nguyén t luu huynh;

m&i nhom R va R!! ddc 1ap 1a nhom duge lién két truc tiép voi L nhu néu sau
day, nguyén tir hydro, nhém hydroxy, nhom alkyl, nhém haloalkyl, nhom xycloalkyl,
nhom alkoxy, nhém alkoxyalkyl, nhém formyl, nhém hydroxycarbonyl, nhém
alkylcarbonyl, nhom alkoxycarbonyl, nguyén tir halogen, nhém aralkyl ma c6 thé ¢6
nhém thé, nhém aralkoxy ma c6 thé c6 nhom thé, nhom aryloxy ma c6 thé c6 nhom thé,
hodc nhém aryl ma c6 thé c6 nhém thé, va

R va R ¢6 thé cling nhau tao thanh vong béo c6 3 dén 20 nguyén tir cacbon
lam thanh vién cda vong, vong da vong ngung tu thu dugc bang cach ngung tu vong
thom hodc di vong thom véi vong béo, vong di vong ¢6 3 dén 20 nguyén ti 1a thanh
vién cta vong, hodc vong da vong ngung tu thu duogc bang cach ngung tu vong thom
hodc vong di vong thom véi vong di vong ciing véi nguyén tir cacbon & vi tri 13 duoc
lidn két v6i no, voi didu kién 1a cac vong nay c6 thé c6 nhom thé;

mdi nhém R'2 va R'3 doc 1ap 1a nhom aryl ma c6 thé ¢6 nhom thé hodc nhom
heteroaryl ma c6 thé c6 nhém thé;

h 12 s6 nguyén nam trong khoang tir 0 dén 4;

i 1a s6 nguyén nam trong khoang tir 0 dén 4;

khi h nim trong khoéang tir 2 dén 4, thi cac nhom R ¢6 thé 1a gidng nhau hozc
khac nhau; va

khi i ndm trong khoang tir 2 dén 4, thi cac nhom R® c6 thé 1a gidng nhau hogc
khéac nhau,

vé6i didu kién 12 it nhat mot nhém thé trén nhom aryl hodc nhoém heteroaryl dugc
thé hién bing R®, R%, R'%, R, va R'2 hogc it nhat mot nhém thé trén nhom aryl hogc
nhém heteroaryl duge thé hién bing R'® 1a nhém thé L nhw néu sau day.

Céac nhém duoc thé hién bing R®, R?, R1%, R', R'2, va R, hodc cac nhém thé
¢6 thé ¢6 clia cac nhém vong tao bdi cac nhom nay dugce dua vao dé chu yéu kiém soat
tong mau da phat trién va khong lam gidm hiéu qua cla sang ché. Do d6, mic du ching

khong bi gi6i han cu thé, cac nhém duge thé hién bang R® va R 1a dugce uu tién.
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Trong phan néu trén, t5t hon néu nhoém alkyl c6 1 dén 6 nguyén tt cacbon; tbt
hon néu nhém haloalkyl ¢6 1 dén 6 nguyén tt cacbon; t5t hon néu nhom xycloalkyl c6
3 dén 8 nguyén tt cacbon; nhom alkoxy c6 1 dén 6 nguyén tlr cacbon; t5t hon néu nhom
alkylcarbonyl c6 2 dén 7 nguyén tir cacbon; t&t hon néu nhom alkoxycarbonyl ¢6 2 dén
7 nguyén tr cacbon; t6t hon néu nhom aralkyl c6 7 dén 11 nguyén t& cacbon; t6t hon
néu nhom aralkoxy c6 7 dén 11 nguyén ti cacbon; t5t hon néu nhom aryloxy cé 6 dén
12 nguyén tr cacbon; t5t hon néu nhém aryl ¢6 6 dén 12 nguyén ti cacbon; t6t hon néu
nhom alkylthio ¢6 1 dén 6 nguyén tit cacbon; t6t hon néu nhom xycloalkylthio ¢6 3 dén
8 nguyén tr cacbon; va tét hon néu nhém arylthio ¢6 6 dén 12 nguyén tir cacbon.

Dé lam indeno[2,1-flnaphto[1,2-b]pyran tao gdc quang séc, cac hop chat duge
md ta trong WO 1996/014596 A, WO 2001/019813 A, WO 2001/060811 A, WO
2005/028465 A, WO 2006/110221 A, WO 2007/073462 A, WO 2007/140071 A, WO
2008/054942 A, WO 2010/065393 A, WO 2011/10744 A, WO 2011/016582 A, WO
2011/025056 A, WO 2011/034202 A, WO 2011/078030 A, WO 2012/102409 A, WO
2012/102410 A, va WO 2012/121414 c6 thé dugce stt dung ma khong bi giéi han bét ky.

Nhém ¢6 gbe quang sdc (mach bén chira gbc quang séc) t6t hon 12 nhom duge

thé hién bing cong thirc (1) hodc (1') sau déy:

<‘R1 HC —R2-0 %L—Pc (1)
<—R1 ﬂc R2-C ”%L—PC (1)

trong do,

PC la nhom quang sdc (gbc quang sdc);

R! 14 nhém alkylen mach théng hodc mach nhénh c6 2 dén 8 nguyén tix cacbon;

R? 1a nhom alkylen mach thang hozc mach nhéanh c6 2 dén 8 nguyén tir cacbon,
nhém alkylen mach thing hodc mach nhanh c6 mach nhanh la nhém axetyl va ¢6 3 dén
8 nguyén ti cacbon, hodc nhom alkylen mach théng ho#c mach nhanh cé lién két ete va
¢6 3 dén 8 nguyén tir cacbon;

L duoc thé hién bang cong thirc (2) sau day:

'—%katg—xZHR‘*—oHW% (2)

trong do,
R® 14 lién két don, nhom alkylen mach thing hogc mach nhanh c6 1 dén 20
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nguyén tir cacbon, nhom xycloalkylen ¢6 3 dén 12 nguyén tir cacbon, hodc nhém thom
¢6 6 dén 12 nguyén tir cacbon;

R*1a nhom alkylen mach thang hodc mach nhanh ¢6 1 dén 20 nguyén tir cacbon,
nhom xycloalkylen c6 3 dén 12 nguyén tit cacbon, nhém thom ¢6 6 dén 12 nguyén tix
cacbon, hoic nhom dialkylsilyl c6 nhom alkyl mach thang hodc mach nhanh ¢6 1 dén
20 nguyén tr cacbon;

R’ 12 nhom alkylen mach thang hodc mach nhanh ¢6 1 dén 20 nguyén tir cacbon,
nhom xycloalkylen c6 3 dén 12 nguyén tir cacbon, hogc nhom thom c6 6 dén 12 nguyén
tir cacbon;

mdi nhom X! va X? doc 1ap 1a lién két don, O, hoidc NH;

¢ 1a s6 nguyén nam trong khoang tir 0 dén 50, d 1a sd nguyén nam trong khoang
tir 0 dén 50, va e 1a s6 nguyén bang 0 hogc 1;

khi ¢ bang hodc 1én hon 2, thi "¢" nhém hoa tri hai c6 thé 1a giéng nhau hodc
khac nhau;

khi d bing hodc 16n hon 2, thi "d" nhém hoa tri hai c6 thé 1a gidng nhau hogc
khac nhau;

a 1a sé nguyén nadm trong khoang tir 1 dén 50, va b 1a s6 nguyén nim trong
khoang tir 0 dén 50;

khi a bang hodc 16n hon 2, thi "a" nhom hoéa tri hai c6 thé 1a gibng nhau hoic
khéc nhau; va

khi b bing hodc 16n hon 2, thi "b" nhém héa tri hai c6 thé 1a gidng nhau hogc
khac nhau.

Trong sb ndy, cac nhom duge ddc biét vu tién duge vi du dudi day.

R! t6t hon 12 nhom etylen, nhém propylen, nhém isopropylen, hodc nhom
butylen, va déc bi¢t t&t hon 1a nhém isopropylen. Tét hon néu a ndm trong khoang tir 1
dén 10, va dic biét tot hon 1a béng 1.

R2 dic biét tét hon 12 nhém butylen, nhom pentylen, hodc nhom hexylen. b tt
hon 12 ndm trong khoang tir 1 dén 10, va dic biét tot hon la tir 2 dén 8.

Péi véi L duoc thé hién bang cong thic (2),

t6t hon néu R3 1a lién két don (trong trudng hop nay, X' dugc lién két truc tiép
v6i nguyén tir oxy cua don vi "b") hodc nhém etylen, nhoém propylen, hodc nhom
xyclohexylen. Ngoai ra, dic biét tt hon néu R? 1a lién két don hogc nhom etylen.

Tét hon néu mdi nhém X' va X2 1a lién két don (trong trudng hop nay, nhom
carbonyl duoc lién két truc tiép v6i R® va R*) hodc O (nguyén tir oxy).

R* t&t hon 12 nhém etylen, nhém propylen, nhom butylen, hodc nhom
dimetylsilyl, va ddc biét tdt hon 1a nhém etylen hodc nhom dimetylsilyl.
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Tét hon néu ¢ bang 2; tt hon néu d nim trong khoang tur 1 dén 10, va dic biét
t5t hon 1a nam trong khoang tur 1 dén 5; va tot hon néu e bang 0.
Trong s6 ndy, cac nhom duge dac biét uu tién cla L duge vi du duéi day.

—~—c|~T~CHZCH2——(I?-o—-CHZCH2—o—

O O
—C %—CHZCHZ—O
OGO ’
G
-—(I“T—CHZCH2~%—~O Si—0
O O CH3 5~20

T4t nhién 13, phin ma tir d6 PC dugc loai ra trong cong thue (1) la trong ung
v6i "mach". Trong lugng phan t trung binh ctia “mach” (mach bén) néu trén ma tur do
PC duoc loai ra tot hon 1a nam trong khoang tir 45 dén 10000, tét hon nita 1a tir 60 dén
8000, con tt hon nita 1a tir 100 dén 5000, va dac biét tot hon 1a tir 100 dén 2000,

(Re: Nhom mach dai cua gbc da hoa tri)

Theo sang ché, gbc 1a nhém ma trong do it nhat mdt nhém mach dai khong chira
gbc quang sdc va c6 trong luong phén tir 16n hon hodc bang 300 dugc thé. Tuc 13, gbc
da hoa tri phai 1a gbc trong d6 nhom mach dai c6 trong luong phan tir 16n hon hoc bing
300 dugc lién két. Theo d6, san pham hoa rin ¢6 cac dic tinh quang sdc tuyét voi co thé
thu dugc bang cach polyme hoa va hoa ran hdn hop chira hop chét ¢6 thé polyme hoa.

Tuong ty v&i mach (nhém) chira gbc quang sic nhu néu trén, nhom mach dai
nay c6 thé dugce lién két voi cac gbe da hoa tri bang cach st dung mach bén néu trén
(mach bén thtr nhat) va tiy ¥, két hop thém nhém lién két L.

Trong hop chét quang sic theo sang ché, dau tin cung cuia mach bén thi nhét
¢6 thé 12 nhom c6 thé polyme hoa. Trong truong hgp nay, nhém ma trong dé trong lugng
phén tr trung binh sd ctia mach bén thtr nhét 14 16n hon hoidc béng 300 va chra nhom
6 thé polyme hoéa & dAu tan cing cua no6 1a tuong tng v6i nhém mach dai. Trong khi
d6, nhém ma trong d6 trong luong phén tir trung binh sé ctia mach bén thtr nhét 1a nhd
hon 300 va chtta nhém c6 thé polyme hoa & d4u tan cung cta noé la trong tng v6i nhom
mach ngan.

Trong trudong hop cho mach bén thi nhét phan tng v6i hop chét chira nhom c6

thé polyme hoéa c6 nhom lién két L dé lién két mach bén thi nhit v6i nhém lién két L,
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bang cach d6 dua nhom cd thé polyme héa vao phan tr mach vong, "mach dai" chira
phan thu dugc tir phan Gng cta "mach bén thir nhét va nhom lién két L" dé trs thanh
mach chira phin gdbm mach bén tht nhét va nhom lién két L. Nhu néu trén, "mach dai"
1a twong g v4i mach bén néu trén. Phin nhém c6 thé polyme héa khong anh hudng
16n dén trong lugng phén ti trung binh sb cia nhém mach dai, va do do, trong luong
phén tr trung binh s6 ctia nhom mach dai ¢6 thé dugc giéi han béi trong luong & trang
thai chira nhom c6 thé polyme hoa. Cu thé, trong luong phéan t trung binh sd ciia nhom
mach dai t5t hon 12 nim trong khoang tir 300 dén 10000, tdt hon nita 1a tir 300 dén 8000,
con tét hon nira 12 tir 400 dén 5000, va dic biét tét hon 1a tir S00 dén 2000. Tat nhién 1a
trudng hop ma trong do6 trong lugng phén tir trung binh s6 ctia mach bén thir nhit chtra
nhém c6 thé polyme héa, hodc "mach bén tht nhit va nhém lién két L" chira nhém c¢6
thé polyme hoéa (trong lugng phén tir trung binh s6 chira nhom c6 thé polyme hoéa) 1a
nhd hon 300 1a twong Gng véi nhom mach ngin.

Theo sang ché, nhém mach dai tdt hon 12 nhom duge thé hién bing cong thirc
(3) hodc (3') sau day:

<—R6 Hc —R7-0 %;L'—z (3)
/(R6 HC R7-C— X'%L'_Z (3)

trong do,

7 1a nhom alkyl c6 1 dén 10 nguyén ti cacbon hodc nhom co thé polyme héa;

R® 1a nhom alkylen mach théng hodc mach nhanh co6 2 dén 8 nguyén tu cacbon;

R’ la nhém alkylen mach thing hogc mach nhanh c6 2 dén 8 nguyén tir cacbon,
nhom alkylen mach thing hozc mach nhénh c6 mach nhénh la nhém axetyl va ¢ 3 dén
8 nguyén tr cacbon, hodc nhom alkylen mach théng ho#ic mach nhanh c6 lién két ete va
¢6 3 dén 8 nguyén tir cacbon;

X' 1a lién két don, O, hogc NH; va

L' duoc thé hién bing cong thirc (2') sau day:

_€R31_x11_c_x21>_€R41_o’ < R51>_ (2!)
g C1q d1 €4

trong do,
R®! 1a licn két don, nhém alkylen mach thing hodc mach nhénh c6 1 dén 20

nguyén tir cacbon, nhom xycloalkylen ¢6 3 dén 12 nguyén tir cacbon, hodc nhém thom
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¢6 6 dén 12 nguyén tir cacbon;

~ R*!'[a nhém alkylen mach thing hodc mach nhanh ¢6 1 d&én 20 nguyén tir cacbon,
nhém xycloalkylen ¢6 3 dén 12 nguyén tir cacbon, nhém thom c6 6 dén 12 nguyén tir
cacbon, hodc nhom dialkylsilyl ¢6 nhom alkyl mach thing hodc mach nhanh c6 1 dén
20 nguyén tr cacbon;

R5! 1a nhém alkylen mach thing hodc mach nhanh c6 1 d&n 20 nguyén tir cacbon,
nhém xycloalkylen cé 3 dén 12 nguyén tir cacbon, hodc nhém thom c6 6 dén 12 nguyén
tir cacbon;

mdi nhém X' va X2 doc 1ap 1a lién két don, O, hodc NH;

¢1 1 s6 nguyén nam trong khoang ttr 0 dén 50, d; 1a 6 nguyén nim trong khoang
tir 0 dn 50, va e1 1a s6 nguyén bang 0 hoic 1;

khi ¢ bang hodc 16n hon 2, thi "ci" nhém hoa tri hai c6 thé 12 giéng nhau hoic
khac nhau;

khi di bing hodc 16n hon 2, thi "di" nhém héa tri hai c6 thé 1a gidng nhau hodc
khac nhau;

f 1a s& nguyén nam trong khoang tir 1 dén 50, va g la s6 nguyén nam trong
khoang tix 0 dén 50;

khi f bang hodc 16n hon 2, thi "f" nhém hoa tri hai c6 thé 14 giéng nhau hodc
khac nhau; va

khi g bing hogc 16n hon 2, thi "g" nhom hoa tri hai c6 thé la gidng nhau hoc
khac nhau.

TAt nhién 13 trong cdng thuc (3), trong lugng phan tir trung binh sb ctia nhom
mach dai t&t hon 13 ndm trong khoang tir 300 dén 10000, t6t hon nita 1a ndm trong
khoang tir 300 dén 8000, con tdt hon nita 1a tir 400 dén 5000, va déc biét tot hon 1a tu
500 dén 2000.

Trong sb ndy, cac nhom dugce ddc biét vu tién duge vi du dudi day.

Tét hon néu R® 12 nhom etylen, nhém propylen, nhém isopropylen, hodc nhom
butylen, va ddc bi€t tdt hon 12 nhém isopropylen. Tbt hon néu f ndm trong khoang tur 1
dén 10, va dic biét tét hon 1a bang 1.

R’ dac biét tot hon 1a nhém butylen, nhom pentylen, hodc nhém hexylen. g tdt
hon 1a ndm trong khoang tur 1 dén 10, va dic biét t5t hon 1a tir 2 dén 8.

Péi véi L' duoc thé hién bang cong thire (2,

tét hon néu R3! 1a lién két don hodc nhém etylen, nhom propylen, hodc nhom
xyclohexylen, va déc biét tét hon 1a lién két don hodc nhom etylen.

X! t6t hon 1a lién két don hogc O.

X! t8t hon 1a lién két don hodc O hodc NH.
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R#! t6t hon 12 nhom etylen, nhom propylen, nhom butylen, hodc nhom
dimetylsilyl, va dac biét tdt hon 12 nhom etylen hodc nhom dimetylsilyl.

R3! t6t hon 12 nhém metylen, nhom etylen, hodc nhém propylen.

¢1 t6t hon 13 ndm trong khoang tir 0 dén 2; d; t6t hon 12 ndm trong khoang tir 1
© dén 45, va dic biét tot hon 1a tir 5 dén 40; va e tot hon 1a bang 0.

Trong s6 ndy, cic nhom duge dic biét vu tién cia L' dugc vi du dudi day.
""’"%_CHQCHz—g"‘O”‘CHZCHQ“‘O"
O O ,
—(I%—I}I““CHZCH[O"—
O H )

—G—CHyCHp"0—
0 ,

TLS'_
5~ 40
——<CH2CH2 o>——
5~40
hs
——<‘ CHCH,— >—
5~40

Céc vi du dién hinh vé nhém c6 thé polyme héa dugc thé hién bing Z bao gom
c4c nhom c6 thé polyme hoa gbc, nhu nhom acrylic, nhom metacrylic, nhom alyl, nhom
vinyl, va nhém 4-vinylphenyl. Tuy nhién, nh6m epoxy, nhém episulfua, nhom thietanyl,
nhém OH, nhém SH, nhém NHz, nhém NCO, hodc nhém NCS, mdi nhém nay hoat
dong nhu nhom co thé polyme hoa, c6 thé dugc sir dung theo loai hop chét c6 thé polyme
hoa khac voi hop chét quang sdc theo sang ché.
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O day, nhom epoxy, nhom episulfua, hodc nhom thietanyl phan Gng véi nhom
epoxy, nhom episulfua, nhom thietanyl, nhém NHoa, hodc nhom NCO cta hgp chét ¢6
thé polyme héa khac v6i hop chét quang sdc theo sang ché.

Nhém OH hodc nhém SH phan tmg v6i nhém NCO hodc nhém NCS cua hgp
chit c6 thé polyme hoa khic v6i hop chit quang sic theo séng ché, dé tao ra lién két
uretan hoac lién két thiouretan.

Nhom NCO hoic nhém NCS phan Gng véi nhom OH, nhom SH, hodc nhém
NH; ctia hop chit c6 thé polyme héa khéc véi hop chét quang sdc theo sang ché.

Sb luwong duge wu tién cia cac nhom co gbc quang sic va cac nhom mach dai, va sd
luong dugc uu tién cua cac nhom khac

Sé lugng cac nhom cé gde quang sdc ¢6 kha nang duoc dua vao mot phéan tir
cta hop chit quang sc theo sang ché 1a bang hozc 16n hon 1 va phai la s6 khong nho
hon trén 1 so véi tdng hoa tri ctia gde da hoa tri. Tuy nhién, khi sb luong néu trén 1a qua
nhd, mat o quang mau tré nén khong du, trong khi khi s6 lwgng nay 1a qua 16n, mat do
quang mau dugc bao hoa, nén gbc quang sdc khong thé duoc hoat dong hiéu qua. Do
d6, sb lugng cac nhém c6 gbc quang sic trong mot phan ti hop chit quang sic t6t hon
1a ndm trong khoang tur 2 dén 9. S6 lugng cac nhom 6 gbc quang sdc trong mot phan
tir hop chit quang séc 1a gid tri trung binh.

S6 lugng cac nhém mach dai trong mét phan tir hop chét quang sic la bang hoic
16n hon 1 va phai 1a s6 khong nho hon trén 1 so voi tong hoa tri clia gbc da hoa tri. Tuy
nhién, khi s6 luong néu trén 1a qua nho, s& kho tao thanh khoang khong tur do, trong khi
khi s6 lwgng nay 1a qua 16n, gbc quang sdc khong thé duge hoat dong hiéu qua. Do do,
s6 luong cac nhom mach dai trong mdt phan tir hop chét quang sic t6t hon 1a nim trong
khoang tu 2 dén 16. Ngoai ra, trong trudng hop ma trong do d4u tan cling ctia nhém
mach dai 1a nhém cé thé polyme hoa, khi $6 luong néu trén 1a qua nho, khé thuc hién
qua trinh polyme héa mét minh, va ngay ca trong truong hop ma trong d6 hop chét co
thé polyme héa khac véi hop chét quang séc theo sing ché dugc tron 1an, nhém mach
dai khong duogc lién két trong san phdm dugc hoa rin va c6 thé gy ra hién tugng thoat
mach. Do d6, s6 luong cdc nhém mach dai trong mot phan tir hop chét quang sic tbt
hon 1 nim trong khoang tir 2 dén 16. S6 luong cac nhom mach dai la gia tri trung binh.

Theo sang ché, téng s6 cua s6 luong cac nhom ¢ gbc quang sdc va sb lugng
cac nhém mach dai cho mot phén tir hop chét quang sdc t6t hon 12 ndm trong khoang tur
2 dén 30. Khi tdng sé néu trén théa man khoang nay, hop chit c6 cac dic tinh quang sac
tuyét voi co thé thu dugc voi nang suét. Pé lam ting nhiéu hon nita tdc dung nay, tong
sé néu trén tdt hon nita 1a nam trong khoang tir 3 dén 20, va con tét hon nita 1a 5 dén 18.

Mic du sb lugng cac nhém mach dai so vdi so luong cac nhém ¢6 goc quang
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sic 1a béng hoac 16n hon mot lan, dé cai thién hon nita cac dic tinh quang sic, tot hon
la ty 1€ nay nam trong khoang tir 1 dén 20 1an. Khi khoang nay dugc théa man, co thé
cho réng khoang khong tu do c6 thé dugc tao ra mot cach hiéu qua trong géc quang sic.
Do d6, c6 thé cho rang cic dic tinh quang sdc tuyét voi hon ¢6 thé dat dugc. Dé 1am cho
tac dung nay dang chu y hon, s6 luong cac nhém mach dai so véi s6 luong cac nhom co
gbc quang séc tdt hon nira 1a ndm trong khoang tir 1,5 dén 10 14n, va con tét hon nira 1a
2 dén 5 lan.

Theo sang ché, tong hoa tri clia gdc dahéa tri c6 thé 1a tdng sb cua sb lugng cac
nhém c6 gbe quang sic va sb lugng cac nhom mach dai. Tuy nhién, khi tinh dén viéc dé
san xuét cta chinh hop chét quang sdc va ngan chin phan ng phu, v.v.., d6i véi gbe da
hoa tri, nhom mach ngén 6 thé duge thé, va ngoai ra, nhém phan ung, v.v., cia géc da
héa tri c6 thé van con nguyén. Ty 1& t6i ru ctia mdi trong sb cac nhoém nay thay d6i theo
hop chét tao thanh gdc da hoa tri can sir dung, va rd rang 1a né khong thé bi gidi han.
Tuy nhién, khi tinh dén viéc d& san xut cta chinh hop chit quang sic, ngan chin phan
g phuy, va cac déc tinh quang séc, v.v.., tbt hon néu ty 1¢ nay nam trong khoang sau
day. Cu thé, khi téng hoa tri cua géc da hoda tri dugc xac dinh 1a 100%, tdt hon néu sb
lugng céac nhom cd gbc quang sic nam trong khoang tir 5 dén 50%, sb lugng cac nhém
mach dai ndm trong khoang tr 5 dén 90%, sé luong nhém mach ngén nam trong khoang
tir 0 dén 90%, va s6 luong nhém phan tmg, v.v., con lai ma khong dugce phéan timg (nhom
phan rng, v.v., cua gbc da hoa tri) nam trong khoang tir 0 dén 90%. Ngoai ra, t6t hon
nita 12 sé lugng cac nhoém co gbc quang sic nam trong khoang tir 10 dén 20%, sb lugng
c4ac nhoém mach dai ndm trong khoang tir 30 dén 50%, sb luong cac nhom mach ngan
ndm trong khoang tix 0 dén 50%, va sb lugng nhém phan tmg, v.v., con lai ma khong
duoc phan tng (nhom phan ung, v.v., cua gbc da hoéa tri) nim trong khoang tir 0 dén
50%.

Trong trudng hop ma trong d6 hop chét tao thanh gbc da hoa tri 1a xyclodextrin,
hop chit quang sdc trong d6 trong s6 cac mach bén lién két v6i xyclodextrin, nhém
(mach bén) co gbc quang shc chiém 5 dén 50%, tot hon 1a 10 dén 30%, va t6t hon nita
12 10 dén 20%, v nhém mach dai chiém 5 dén 90%, tét hon 1a 10 dén 50%, va tét hon
nita 12 30 dén 50% 1a dwoc dic biét wu tién theo quan diém tao ra cac dic tinh quang sic
tuyét voi. Tuy nhién, nhu dugc mo ta & trén, day khong phai la treong hop ma trong d6
mach bén (bao gdbm mach bén thir nhét) dugce dua vao tit ca cac nhom phan Gmg, v.v.,
trong gdc da hoa tri (nhém hydroxy cua xyclodextrin). Ttirc 13, ty 1€ néu trén la ty 1€ ma
trong d6 gbc quang séc da dugc dua vao mach bén dugc dua vao nhém hydroxy cua
xyclodextrin va ty 1& ma trong d6 mach bén da tr¢ thanh nhom mach dai.

Nhu néu trén, gbc quang séc vanhom c6 thé polyme hoa co thé khong dugc dua
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vao tit ca cac mach bén (bao gém mach bén thi nhét) duoc dwa vao xyclodextrin, va
ngoai ra, cac mach bén néu trén co6 thé khong 1a nhom mach dai. Tuy nhién, trong truong
hop ma trong d6 nhoém co thé polyme hoéa dugc dua vao dau tan cing cia nhém mach
dai, nhém sau day 1a duoc wu tién. Vi dy, trong truong hop ma trong d6 nhom c6 thé
polyme hoéa cta hop chét c6 thé polyme héa 1a nhom c6 thé polyme hoa gbe, dbi vai
hop chét quang séc can duoc két hop, khi tinh dén nang suét, cac dic tinh quang sdc, va
kha nang polyme hoa vé1 hop chét ¢6 thé polyme hoa khac, trong s6 cac mach bén lién
két voi xyclodextrin, mach bén (nhom) c6 gbc quang sic chiém 5 dén 50%, nhom mach
dai (mach bén) c6 nhom c6 thé polyme héa gbe chiém 5 dén 90%, nhém mach ngén
chiém 0 dén 90%, va nhém hydroxy con lai ma khong dugc phan ing chiém 0 dén 90%.
Ngoai ra, t5t hon nita 12 mach bén (nhém) c6 goc quang sdc chiém 10 dén 20%, nhém
mach dai (mach bén) c6 nhdém cd thé polyme hoa gbc chiém 30 dén 50%, nhém mach
ngin chiém 0 dén 50%, va nhom hydroxy con lai ma khong duoc phan tng chiém 0 dén
50%.

Mic du hop chét quang sic theo sang ché 1a khong bi gi6i han cu thé, trong
lugng phan t trung binh khéi (Mw) nhu duge xac dinh bing phuong phéap dugc mo ta
trong phe‘in Vi du thuc hién séng ché nhu néu sau déy 13, vi du, 16n hon hodc béng 2000,
va t6t hon 1a nam trong khoang tir 2000 dén 50000. Cu thé, dbi véi cac muc dich cai
thién kha nang tuong hop véi hop chét ¢6 thé polyme hoa khac va dua mot s6 luong 16n
gbc quang sic vao ma khong 1am ting qua mrc do nhdt cia monome truge khi hoa rin
dé tao ra céac tac dung tuyét voi, trong lugng phan tir trung binh khéi Mw cuaa hop chit
quang séc tot hon nita 1a ndm trong khoang tir 2000 dén 30000, va dic biét tdt hon 1a tir
3000 dén 20000.

Phuong phap didu ché hop chit quang sdc

Mic du hop chit quang sic theo sdng ché 1a khong bi giéi han ddi véi phuong
phép didu ché no, hop chét nay c6 thé dugc didu ché bang phuong phép sau day.

Géc da hoa trj (hop chit tao thanh gdc da héa tri) trude hét dugc tao ra bang
phuong phép da biét. Sau d6, mach bén thi nhit dugc dua vao gbc da hoa tri nay bang
phuong phéap da biét. Luc nay, ddu tan cling ctia mach bén thr nhét tét hon 1a nhém phan
tmg (vi dy, nhém OH). Trong sb cac nhom phan ng nay, truong hop ma trong d6 nhom
nay khong phan tng 1a twong tmg véi "nhém phan tng, v.v.. con lai ma khong bi phan
ung".

Theo cach riéng biét, it nhAt mot nhém ¢ gde quang sdc va c6 kha ning phan
ung vGi mach bén thir nhét duoc dua vao gbc quang sdc. Tot hon néu nhém nay 1a nhém
tao thanh nhoém L néu trén.

Hop chit quang sdc theo sang ché c6 thé duge didu ché bang cach cho gbc da
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hoa tri c6 mach bén thir nhét phan tng v6i nhém c6 kha nang tao nhém L néu trén. Gbe
quang sic va mach bén thir nhét c6 thé dugc cho phan ung truc tiép voi nhau (trong
truong hop nay, L 1a lién két don). Trong truong hgp ma trong do khong chi trong lugng
phén tir cia mach bén thir nhét 12 nhé hon 300, ma ca gbc quang sic khong duge dua
vao, nhom nay tr¢ thanh nhém mach ngén. Ngoai ra, tat nhién 1a ngay ca khi nhoém c6
thé polyme hoa s& dugce dua vao mach bén thir nhét, trong trudong hop ma trong dé trong
luong phan tir 1a nhé hon 300, nhom nay 1a trong tng v6i nhém mach ngan.

Phan ung gitta nhom c6 kha ndng tao thanh nhém L néu trén va dau tan clng
cua mach bén thur nhét & khong bi gi6i han cu thé. Vi du, trong truong hgp ma trong do
d4u tan cing cia mach bén thir nhét 12 nhém OH, nhom L néu trén ¢6 thé dugc tao ra
bang cach thuc hién phan tng este hoa véi hop chit ¢6 axit carboxylic & dau tan cing.
Cu thé, phan ung nay co thé dugc thuc hién trong dung mdi, nhu toluen, v6i sur c6 mit
cuia axit vo co, nhu axit sulfuric va axit clohydric, axit hitu co, nhu axit sulfonic thom,
hodc axit Lewis, nhu bo ete flo hoa, bing cach khudy trong diu kién gia nhiét, néu can
va loai bd nudc tao ra bang phuong phép ddng sdi. Céc vi du vé phuong phap loai nudce
trong phan Gng este hoa néu trén bao gdm phuong phép trong d6 nude duge loai bd
bang chit lam kho, nhu magie sulfat khan hodc rdy phén tr; va phuong phap trong do
nuée duoc loai bo véi sy cd mét cua chét loai nude tidu biéu 1a dixyclohexyl carbodiimit
hodc chét tuong tu.

Nhom L néu trén ciing c6 thé dugc tao ra bang cach thuc hién phan tng este
héa v6i hop chét co axit carboxylic halogenua & d4u tan cung. Cu thé, phuong phap
trong d6 hydro halogenua tao ra dugc loai bo bang cach khudy trong diéu kién gia nhiét,
néu can trong dung moi trén co s¢ ete, nhu tetrahydrofuran, v4i sy c6 mét cua bazo, nhu
pyridin va dimetylanilin, c6 thé duoc st dung.

Ngoai ra, nhom L néu trén ¢ thé dugc tao ra bang cach thuc hién phan tmg este
hoa v6i hop chat c6 anhydrit axit & dau tan cung. Cu thé, phuong phép trong d6 phan
ung nay duogc thuc hién bang cach khudy trong diéu kién gia nhiét, néu can trong dung
moi, nhu toluen, véi sy c6 mét cua chét xuc tac, nhu natri axetat va pyridin, ¢ thé dugc
st dung.

Theo mot phuong phéap khac, nhom L néu trén co thé dugc tao ra bing cach
thuc hién phan (mg uretan héa v6i hop chét ¢c6 nhém NCO & diu tan cing. Cu thé,
phuong phép trong d6 phan Gmg nay dugc thuc hién bang cach khudy trong diéu kién
gia nhiét, néu cin ma khong st dung dung méi hodc trong dung mdi, nhu toluen, voi su
c6 mit cua chét xtc tac trén co s& amin, nhu trietylendiamin, hodc chét xuc tac trén co
s6 thiéc, nhu dibutyl thiée dilaurat, c6 thé duge st dung.

Pé lam phuong phap dua nhém mach dai c6 nhom c6 thé polyme hoa vao (nhém
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nay ciing ¢6 thé 1a nhém mach ngén), phuong phap gidng nhu phuong phéap néu trén c6
thé duge st dung. Hop chét duoc didu ché bang cach thay thé gbc quang sdc bang nhom
¢6 thé polyme héa c6 thé dugc cho phan ing véi nhom c6 kha nang tao thanh nhém L
néu trén. Ngoai ra, trong trudng hop ma trong d6 nhém phén tng ¢ dau tan cing cla
mach bén thir nhit 1a nhém co thé polyme hoa theo sang ché, nhém phan tng néu trén
¢6 thé dugc str dung 1am nhém c6 thé polyme héa con nguyén.

Hop chét ¢6 thé polyme hoa khac véi hop chét quang séc

Trong ché phdm c6 thé hoa ran theo sang ché, hop chét quang sic néu trén (sau
day con duge goi la "hop chét quang sdc (A)") va tuy v, hop chat c6 thé polyme hoa
khéc v&i hop chit quang sdc néu trén c6 thé duoc tron v6i nhau. Céc vi du vé hop chit
¢6 thé polyme héa (d6i khi duge goi 1a "thanh phan (B)") bao gdm hop chat c6 thé
polyme hoa gbe (B1), hop chét c6 thé polyme hoda trén co s& epoxy (B2), hop chét c6
thé polyme hoa trén co s& uretan- hodc ure (B3) c6 kha nang tao thanh lién két uretan
hodic lién két ure, va hop chit c6 thé polyme hoa (B4) khic voi cac hop chét co thé
polyme hoa (B1) dén (B3). Cu thé, trong trudng hgp ma trong do nhém c6 thé polyme
hoa duge dua vao hop chit quang séc, t6t hon néu hop chat c6 thé polyme hoa c6 kha
ning phan tng véi nhom ¢ thé polyme héa nay dugc st dung.

(B1) Hop chét c¢6 thé polyme hoa gdc:

Cu thé, trong trudng hop ma trong d6 nhém chic ¢6 thé polyme hoa gbc duoc
dua vao nhom mach dai hodc nhém mach ngén, d#ic biét 1a nhom mach dai cta hop chét
quang sic, t6t hon néu hop chit co thé polyme hoa gbc (B1) dugce st dung. Hop chét ¢6
thé polyme hoa gdc (B1) duge phén loai dai thé thanh (B1-1) hop chit c6 thé polyme
héa (met)acrylic c6 nhém (met)acrylic, (B1-2) hop chét c6 thé polyme hoa trén co s&
vinyl ¢6 nhém vinyl, (B1-3) hop chét co6 thé polyme héa trén co sé alyl ¢ nhom alyl,
va (B1-4) hop chét co thé polyme héa trén co s¢ silsesquioxan.

Cécviducu thé vé ching dugc dua ra dudi day.

(B1) Céc vi du vé& hop chét c6 thé polyme hoa met(acrylic):
(B1-1-1) Hop chit c6 thé polyme hoa (met)acrylic hai chuc:

Ché phim quang sic co thé polyme hoéa theo sang ché t6t hon 14 chira thanh
phin (B1-1-1) 1a hop chét c6 thé polyme héa (met)acrylic hai chirc. Céc vi du cu thé vé
chung dugc dua ra dudi day. Cu thé, cac hop chit duge thé hién bang cac cong thirc (5),
(6), va (7) sau day dugc lam vi du. Hop chét duoc thé hién bang cong thic (5) sau day
d6i khi dugc goi don gin 14 "thanh phdn (B1-1-1-1)"; hop chat dugc thé hién bang cong
thire (6) sau day sau day doi khi duoc goi don gian 1a "thanh phan (B1-1-1-2)"; va hop
chét duge thé hién bang cong thic (7) sau ddy sau ddy dbi khi duoc goi don gian la

"thanh phan (B1-1-1-3)". Ngoai ra, hop chét c6 thé polyme héa (met)acrylic hai chirc
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¢6 lién két uretan (sau day déi khi duoc goi don gian 1a "thanh phéan (B1-1-1-4)"; va hop
chit c6 thé polyme hoa (met)acrylic hai chirc khong twong ung véi thanh phan (B1-1-
1-1), thanh phn (B1-1-1-2), thanh phan (B1-1-1-3), va thanh phan (B1-1-1-4) (sau day,
hop chit c6 thé polyme héa (met)acrylic hai chirc néu trén doi khi s& duoc goi don gian
1a "thanh phan (B1-1-1-5)") dugc mo ta.

(B1-1-1-1) Hop chét dugc thé hién bang cong thirc (5) sau day:

2 o ) ¢
Hzg:C—C—O%CHZCHZO CH,CH—0——C—C=CH, (9)
IIQM j k |!q15

,Trong cong thirc nay, mdi nhém R'* va R' 1a nguyén tit hydro hodc nhom metyl;
mdi bién sb j va k doc 1ap 1a s6 nguyén bang hozc 16n hon 0; va (j + k) 1 16n hon hodc
bang 2 va nhé hon hodc bang 50 theo gid tri trung binh.

Hop chét c¢6 thé polyme héa dugc thé hién bang cong thirc (5) thuong thu dugce
& dang hdn hop cac phan tt ¢6 trong lugng phan tir khac nhau. Do do, mdi bién s6 j va
k dugc biéu dién theo gi tri trung binh.

Cu thé, cac vidu vé hop chat duoc thé hién béng cobng thie (5) dugce dua ra dudi
day.

Dietylen glycol dimetacrylat, trietylen glycol dimetacrylat, tetraetylen glycol
dimetacrylat, pentaetylen glycol dimetacrylat, pentapropylen glycol dimetacrylat,
dietylen glycol diacrylat, trietylen glycol diacrylat, tetraetylen glycol diacrylat,
pentaetylen glycol diacrylat, tripropylen glycol diacrylat, tetrapropylen glycol diacrylat,
pentapropylen glycol diacrylat, dimetacrylat bao gbm hon hop gdm polypropylen glycol
va polyetylen glycol (polyetylen c6 hai don vi ldp lai, va polypropylen co hai don vi ldp
lai), polyetylen glycol dimetacrylat (ddc biét 1a trong lugng phan tur trung binh: 330),
polyetylen glycol dimetacrylat (ddc biét la trong luong phén ti trung binh: 536),
polyetylen glycol dimetacrylat (ddc bi¢t la trong luong phan t trung binh: 736),
tripropylen glycol dimetacrylat, tetrapropylen glycol dimetacrylat, polypropylen glycol
dimetacrylat (dac biét 1a trong lugng phan tir trung binh: 536), polyetylen glycol
diacrylat (dac biét 1a trong luong phén tir trung binh: 258), polyetylen glycol diacrylat
(dac biét 1a trong lugng phan tir trung binh: 308), polyetylen glycol diacrylat (ddc biét
1a trong luong phéan tir trung binh: 508), polyetylen glycol diacrylat (ddc biét 1a trong
lwong phén tir trung binh: 708), va polyetylen glycol metacrylat acrylat (dac biét la trong
luong phan t trung binh: 536).

(B1-1-1-2) Hop chét dugc thé hién bang cong thirc (6) sau day:
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R20 RZO
0 R18 R'9 o)
1 | | 1
HZCzC-C—-O%CHCHyO B O{CHZCH—O%C—CIJ:CHz (6)
FIQ16 | m R
R20 R20

Trong cong thurc nay,
mdi nhom R'® va R'7 1a nguyén tir hydro hodc nhom metyl;
mdi nhom R va R 1a nguyén t&r hydro hodc nhom metyl;

R? 1a nguyén t&r hydro hodc nguyén t halogen;
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B 13 nhém bét ky trong s6 -O-, -S-, -(SO2)-, -CO-, -CHa-, -CH=CH-, -C(CHa)»-,

va -C(CH3)(CeHs)-; va

mdi bién s6 1 va m 12 s6 nguyén bang hodc 16n hon 1, va (1 + m) la 16n hon hodc

bang 2 va nhé hon hodc bang 30 theo gi4 tri trung binh.

Hop chit ¢c6 thé polyme héa dugc thé hién bang cong thirc (6) thuong thu dugc

& dang hdn hop cac phan tir ¢6 trong lwong phan tit khac nhau. Do do, mdi bién s6 1 va

m duoc biéu dién theo gid tri trung binh.

Céc vi du cu thé v& hop chét dugc thé hién bang cong thirc (6) bao gdm céc hop

chét bisphenol A di(met)acrylat sau day.
2.,2-bis[4-metacryloyloxy-etoxy)phenyl]propan ((1 + m) = 2), 2,2-bis[4-
metacryloyloxy-dietoxy)phenyl]propan ((1 + m) = 4), 2,2-bis[4-
metacryloyloxy-polyetoxy)phenyl]propan ((1 +m)=7), 2,2-bis(3,5-dibromo-4-
metacryloyloxyetoxyphenyl)propan ((1 + m) = 2), 2,2-bis(4-
metacryloyloxydipropoxyphenyl)propan ((1 + m) = 4), 2,2-bis[4-
acryloyloxy-dietoxy)phenyl]propan ((1 + m) = 4), 2,2-bis[4-
acryloyloxy-polyetoxy)phenyl]propan ((1 + m) = 3), 2,2-bis[4-
acryloyloxy-polyetoxy)phenyl]propan ((1 + m) = 7), 2,2-bis[4-
metacryloyloxy(polyetoxy)phenyl]propan ((1 + m) = 10), 2,2-bis[4-
metacryloyloxy(polyetoxy)phenyl]propan ( (1+ m) = 17), 2,2-bis[4-
metacryloyloxy(polyetoxy)phenyl]propan ((1 + m) = 30), 2,2-bis[4-
acryloyloxy(polyetoxy)phenylJpropan ((1+m) = 10), va 2,2-bis[4-
acryloyloxy(polyetoxy)phenyl]propan ((1+ m) = 20).
(B1-1-1-3) Hop chét dugc thé hién bang cong thirc (7) sau day:

0 i i
H20:C-—C——O%A—O——C—O>*A'—O—C——C:CHZ (7)
' n 22

R21
Trong cong thirc nay,

mdi nhom R2! va R?? 1a nguyén tir hydro hodc nhém metyl;
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n 12 s6 ndm trong khoang tir 1 dén 20 tinh theo gia tri trung binh; va

Ava A’ co thé 1a gibng nhau hodc khac nhau va mdi nhoém 13 nhom alkylen mach
thang hoic mach nhénh c6 2 dén 15 nguyén tr cacbon, va trong truong hop ma trong dé
nhiéu nhém A’ ¢6 mit, cac nhom A' ndy cd thé 1a nhom giéng nhau hodc ¢6 thé 1a nhom
khac nhau.

Hop chat dugc thé hién bang cong thirc (7) c6 thé duoc tao ra bang cach cho
polycacbonat diol phan Gmg véi axit (met)acrylic.

0 day, cac vi du vé polycacbonat diol dugc sir dung dugc dua ra dudi day. Cu
thé, cac vi du vé ching bao gém

polycacbonat diol (trong luong phan ti trung binh s6: 500 dén 2000) thu duge
bang cach phosgen hoa polyalkylen glycol, nhu trimetylen glycol, tetrametylen glycol,
pentametylen glycol, hexametylen glycol, octametylen glycol, va nonametylen glycol;

polycacbonat diol (trong lwong phan tit trung binh s6: 500 dén 2000) thu duoc
bang cach phosgen héa hdn hop gdm hai hodc nhiéu polyalkylen glycol, vi du, hdn hop
gdm trimetylen glycol va tetrametylen glycol, hén hop gdm tetrametylen glycol va
hexametylen glycol, hdn hop gdm pentametylen glycol va hexametylen glycol, hdn hop
gdm tetrametylen glycol va octametylen glycol, va hdn hop gdbm hexametylen glycol va
octametylen glycol; va

polycacbonat diol (trong lugng phén t trung binh 36: 500 dén 2000) thu dugc
bang cach phosgen hoa 1-metyl trimetylen glycol.

(B1-1-1-4) Hop chét c6 thé polyme hoa (met)acrylic hai chirc ¢6 lién két uretan:

Vi du dién hinh v& thanh phin (B1-1-1-4) 14 san phdm phan (g cta polyol va
polyisoxyanat. O day, cac vi du vé polyisoxyanat bao gdm hexametylen diisoxyanat,
isophoron diisoxyanat, lysin isoxyanat, 2,2,4-hexametylen diisoxyanat, diisoxyanat axit
dimeic, isopropylidenbis-4-xyclohexyl isoxyanat, dixyclohexyl metan diisoxyanat,
norbornen diisoxyanat, norbornen metan diisoxyanat, va metyl xyclohexan diisoxyanat.

Trong khi do, cac vi du vé polyol bao gbm polyalkylen glycol co don vi lap lai
etylen oxit c6 2 dén 4 nguyén tir cacbon, propylen oxit, hodc hexametylen oxit, va
polyeste diol, nhu polycaprolacton diol. Ngoai ra, cac vi du vé ching bao gdm
polycacbonat diol, polybutadien diol, etylen glycol, propylen glycol, 1,3-propandiol,
1,4-butandiol, 1,5-pentandiol, 1,6-hexandiol, 1,9-nonandiol, 1,8-nonandiol, neopentyl
glycol, dietylen glycol, dipropylen glycol, 1,4-xyclohexandiol, va 1,4-xyclohexan
dimetanol.

Cé4c uretan (met)acrylat 1a hon hop phan tng thu dugc bang cach cho tién
polyme uretan thu dugc bing phan ng cta polyisoxyanat va polyol, phan tmg tiép véi

2-hydroxy (met)acrylat, va la hdn hop phan tng thu duoc bang cach cho diisoxyanat
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phéan Ung truc tiép voi 2-hydroxy (met)acrylat cling c6 thé duogc stir dung.

Céc vi du vé hop chét c6 thé polyme héa (met)acrylic hai chirc c6 lién két uretan
bao gobm U-2PPA (trong lugng phén tir: 482), UA-122P (trong luong phén tu: 1100), U-
122P (trong lwong phan tir: 1100), U-108A, U-200PA, UA-511, U-412A, UA-4100, UA-
4200, UA-4400, UA-2235PE, UA-160TM, UA-6100, UA-6200, U-108, UA-4000, va
UA-512, tit ca chuing la san phém cua Shin-Nakamura Chemical Co., Ltd.; EB4858
(trong lugng phan ti: 454), la san phém cua Daicel-UCB Co., Ltd.; va UX-2201,
UX3204, UX4101, 6101, 7101, va 8101, tAt ca chung la sin phim cta Nippon Kayaku
Co., Ltd.

(B1-1-1-5) Hop chat c6 thé polyme hoa (met)acrylic hai chirc khéc:

Céc vi du vé thanh phin (B1-1-1-5) bao gdm céc hop chét c6 nhém (met)acrylic
& c4 hai dAu tan cing ctia nhém alkylen ma c6 thé ¢6 nhom thé. Céc hop chét c6 nhém
alkylen co 6 dén 20 nguyén tir cacbon 1a dugce vu tién lam thanh phan (B1-1-1-5). Cu
thé, cac vi du vé chung bao g@)m 1,6-hexandiol diacrylat, 1,6-hexandiol dimetacrylat,
1,9-nonandiol diacrylat, 1,9-nonandiol dimetacrylat, 1,10-decandiol diacrylat, va 1,10-
decandiol dimetacrylat.

Ngoai ra, cac vi du v& thanh phéan (B1-1-1-5) bao gdm cic monome
(met)acrylat hai chtic chita nguyén tt luu huynh. Nguyén ti luu huynh nay t6t hon 1a
tao thanh mot phn ctia mach phan tir dudi dang nhém sulfua. Cu thé, cac vi du vé
chung bao gbm bis(2-metacryloyloxyetylthioetyl)sulfua,
bis(metacryloyloxyetyl)sulfua, bis(acryloyloxyetyl)-sulfua, 1,2-
bis(metacryloyloxyetylthio)etan, 1,2-bis(acryloyloxyetyl)etan, bis(2-
metacryloyloxyetylthioetyl)sulfua, bis(2-acryloyloxyetylthioetyl)sulfua, 1,2-
bis(metacryloyloxyetylthioetylthio)etan, 1,2-bis(acryloyloxyetylthioetylthio)etan, 1,2-
bis(metacryloyloxyisopropylthioisopropyl)sulfua, va 1,2-bis(acryloyloxyisopropylthio-
isopropyl)sulfua.

Déi v6i mbi trong s6 thanh phin (B1-1-1-1), thanh phan (B1-1-1-2), thanh phan
(B1-1-1-3), thanh phin (B1-1-1-4), va thanh phan (B1-1-1-5) néu trén, mot thanh phan
hodc nhiéu thanh phan dugc mo ta & trén c6 thé duoc st dung. Trong trudng hop ma
trong d6 nhidu hop chat dugc st dung, khdi luong cta thanh phan (B1-1-1) 1am co so
1a téng luong cua cac hop chét nay.

Tiép theo, hop chét ¢6 thé polyme héa (met)acrylic da chuc (B1-1-2) duge mo
ta.

(B1-1-2) Hop chét ¢6 thé polyme héa (met)acrylic da chirc

Céc vi du vé thanh phan (B1-1-2) bao gbm hop chét duoc thé hién bing cong

thirc (8) sau ddy (sau day doi khi dugc goi don gian la "thanh phan (B1-1-2-1)"), hop
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chét c6 thé polyme hoa (met)acrylic da chic c6 lién két uretan (sau day doi khi duoc goi
don gian 1a "thanh phin (B1-1-2-2)"), va hop chét c6 thé polyme hoa (met)acrylic da
chirc khong tuong tng véi thanh phan (B1-1-2-1) va thanh phén (B1-1-2-2) (sau day,
hop chét c6 thé polyme héa (met)acrylic da chirc néu trén ddi khi s& duoc goi don gian
1a "thanh phan (B1-1-2-3)").
(B1-1-2-1) Hop chét duoc thé hién bang cong thirc (8) sau day:

Céc vi du vé hop chét co thé polyme héa (met)acrylic da chirc bao gdm hop chit
duoc thé hién bang cong thirc (8) sau day.

R25 CHzo‘GCHZCH o}-c C=CH, (8)
p

Trong cong thirc nay,

R? 1a nguyén tir hydro hodc nhém metyl;

R?* 1a nguyeén ti hydro hodc alkyl nhém c6 1 dén 2 nguyén tir cacbon;

R25 13 nhom hitu co hoa tri ba dén hoa tri sdu ¢6 1 dén 10 nguyén tir cacbon; va

o 12 s6 nim trong khoang tir 0 dén 3 tinh theo gi4 tri trung binh, va p la s6 nam
trong khoang tir 3 dén 6 tinh theo gi4 tri trung binh.

Nhom alkyl c6 1 dén 2 nguyén tir cacbon dugc thé hién bang R* t6t hon 1a
nhém metyl. Cac vi du vé nhém hitu co dugc thé hién bang R?® bao gém nhém thu duge
tlr polyol, nhém hydrocacbon hoa tri ba dén hoa tri sdu, va nhom hitu co hoa tri ba dén
hoa tri sau chira lién két uretan.

Cu thé, cac vi du vé& hop chét dugc thé hién bing cong thic (8) bao gdm
trimetylolpropan  trimetacrylat, trimetylolpropan triacrylat, tetrametylolmetan
trimetacrylat, tetrametylolmetan triacrylat, tetrametylolmetan tetrametacrylat,
tetrametylolmetan tetraacrylat, trimetylolpropan trietylen glycol trimetacrylat,
trimetylolpropan trietylen glycol triacrylat, ditrimetylolpropan tetrametacrylat, va
ditrimetylolpropan tetraacrylat.

(B1-1-2-2) Hop chét c6 thé polyme hoa (met)acrylic da chirc c6 lién két uretan:

Thanh phdn (B1-1-2-2) 1a hop chét thu dugc bang cach cho hop chét
polyisoxyanat nhu duoc giai thich d6i v6i thanh phan (B1-1-1-4) phan tmg v6i hop chét
polyol, nhu glyxerin, trimetylolpropan, pentaerytritol, va dipentaerytritol, va c6 ba hodc
nhiéu nhom (met)acrylat trong phan tir ctia né. Céc vi du v& san pham co ban trén thi
trrong cua nd bao gdm U-4HA (trong luong phan tir: 596, s6 nhom chic: 4), U-6HA
(trong luong phan tir: 1019, s6 nhom chuec: 6), U-6LPA (trong lugng phan ti: 818, sd
nhém chire: 6), va U-15HA (trong lugng phan tit: 2300, s6 nhém chie: 15), tat ca chung
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1a san phim ciia Shin-Nakamura Chemical Co., Ltd.
(B1-1-2-3) Hop chét c6 thé polyme hoa (met)acrylic da chirc khac:

Thanh phan (B1-1-2-3) 1a hop chét thu dugc bang céch cai bién dau tan cing
cua hop chét polyeste bang nhém (met)acrylic. Cac hop chét polyeste (met)acrylat c6
ban trén thi truong khac nhau thay d6i theo trong lugng phén tir cia hop chit polyeste
lam nguyén liéu va muc do cai bién ctia nhém (met)acrylic c6 thé dugce st dung. Cu thé,
cac vi du vé chung bao gbm polyeste oligome bdn chire (trong lwong phan ti: 2500 dén
3500, EB80, 1a san phim ctia Daicel-UCB Co., Ltd., etc.), polyeste oligome sau chirc
(trong lugng phan ti: 6000 dén 8000, EB450 1a san phdm cua Daicel-UCB Co., Ltd.,
etc.), polyeste oligome sau chirc (trong lwong phan ti: 45000 dén 55000, EB1830, la
san pham cua Daicel-UCB Co., Ltd., etc.), va polyeste oligome bdn churc (dac biét 1a
GX8488B, 12 san phdm ctia DKS Co., Ltd., ¢6 trong lwong phan tir 10000, v.v.).

Khi thanh phan (B1-1-2) ((thanh phan (B1-1-2-1), thanh phén (B-1-1-2-2), hodc
thanh phan (B1-1-2-3)) lam vi du ¢ trén dugc sir dung, mat do lién két ngang duoc cai
thién bdi su polyme hoa, bang cach d6 co thé 1am ting do cing bé mit cua san pham
héa rén thu duge. Do dé, cu thé, dé thu dugc san phém quang sdc hoa ran (nhiéu 16p)
bing phuong phap phu, thanh phéan (B1-1-2) t6t hon 14 c6 mat. Cu thé, trong sb cac
thanh phin (B1-1-2), tét hon néu thanh phén (B1-1-2-1) dugc st dung.

Trong thanh phan (B1-1-2-1) néu trén, thanh phan (B1-1-2-2), va thanh phan
(B1-1-2-3) ¢co thé duoc st dung mot minh, va nhiéu thanh phan dwgc mo té & trén co thé
duoc st dung. Trong trudong hop ma trong do nhiéu hop chét duoc sir dung, khéi luong
cta thanh phan (B1-1-2) lam co s6 1a tong lugng clia cac hop chét nay.

Tiép theo, hop chét c¢6 thé polyme hoa (met)acrylic don chirc (B1-1-3) duge md
ta.

(B1-1-3) Hop chit c6 thé polyme hoa (met)acrylic don chuc:
Céc vi du vé thanh phin (B1-1-3) bao gdm hop chét dugc thé hién bing cong

thire (9) sau day.
O
I \ 27
HZC:C—C“O CH2CH2‘O] CH»> R (9)
&26 q \ r

Trong cong thirc nay, R% 1a nguyén tir hydro hodc nhom metyl; R*’ 1a nguyén
tir hydro, nhém metyldimetoxysilyl, nhom trimetoxysilyl, hodc nhom glyxidyl; q 1a s6
nguyén nam trong khoang tir 0 dén 10; var 1a s6 nguyén nam trong khoang tir 0 dén 20.

Cu thé, cac vi du vé hop chit duoc thé hién béng cong thie (9) duoc dua ra dudi
day.

Metoxy polyetylen glycol metacrylat (ddc bigt 1a trong luong phén tu trung
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binh: 293), metoxy polyetylen glycol metacrylat (ddc biét 1a trong luong phan tir trung
binh: 468), metoxy polyetylen glycol acrylat (ddc biét 1a trong lugng phan tir trung binh:
218), metoxy polyetylen glycol acrylat (ddc biét la trong lugng phan tir trung binh: 454),
stearyl metacrylat, lauryl metacrylat, metyl acrylat, etyl acrylat, butyl acrylat, octyl
acrylat, lauryl acrylat, y-metacryloyloxypropyl trimetoxysilan, Y-
metacryloyloxypropylmetyl dimetoxysilan, va glyxidyl metacrylat.

(B1-2) Hop chét c6 thé polyme hoa trén co s¢ vinyl:

Cac vi du v& hop chit c6 thé polyme héa trén co s6 vinyl c6 nhém vinyl bao
gdm metyl vinyl keton, etyl vinyl keton, etyl vinyl ete, styren, vinyl xyclohexan,
butadien, 1,4-pentadien, divinyl sulfua, divinyl sulfon, 1,2-divinylbenzen, 1,3-divinyl-
1,1,3,3-tetrametylpropan disiloxan, dietylen glycol divinyl ete, divinyl adipat, divinyl
sebacat, etylen glycol divinyl ete, divinyl sulfoxit, divinyl persulfua, dimetyl
divinylsilan, 1,2,4-trivinyl xyclohexan, metyl trivinylsilan, o-metylstyren, va a-
metylstyren dime.

Trong s cac hop chét c6 thé polyme hoéa trén co s¢ vinyl lam vi du néu trén, a-
metylstyren va a-metylstyren dime hoat dong nhu chét diéu hoa polyme hoa va cai thién
kha nang duc cua ché pham quang sic.

(B1-3) Hop chét c6 thé polyme hoa trén co s6 alyl:

Céc vi du v& hop chat c6 thé polyme héa trén co s¢ alyl c6 nhom alyl duge dua
ra dudi ddy. Dietylen glycol bisalyl cacbonat, metoxy polyetylen glycol alyl ete (dac
biét 1a trong lwong phén tit trung binh: 550), metoxy polyetylen glycol alyl ete (ddc biét
1a trong luong phén tir trung binh: 350), metoxy polyetylen glycol alyl ete (dac biét la
trong luong phan tir trung binh: 1500), polyetylen glycol alyl ete (dac biét 1a trong lugng
phan tir trung binh: 450), metoxy polyetylen glycol-polypropylen glycol alyl ete (dac
biét 1a trong luong phan t& trung binh: 750), butoxy polyetylen glycol-polypropylen
glycol alyl ete (ddc biét la trong luong phén tir trung binh: 1600), metacryloyloxy
polyetylen glycol-polypropylen glycol alyl ete (dac biét 1a trong lugng phin tir trung
binh: 560), phenoxy polyetylen glycol alyl ete (ddc biét la trong lugng phan t trung
binh: 600), metacryloyloxy polyetylen glycol alyl ete (ddc biét la trong lrong phén tu
trung binh: 430), acryloyloxy polyetylen glycol alyl ete (d#c biét 1a trong luong phén tr
trung binh: 420), vinyloxy polyetylen glycol alyl ete (dac biét 1a trong luong phan tu
trung binh: 560), styryloxy polyetylen glycol alyl ete (ddc biét 1a trong lugng phan tu
trung binh: 650), va metoxy polyetylen thioglycol alyl thioete (dac biét la trong luong
phan tir trung binh: 730).

Hop chét co thé polyme hoa trén co s6 alyl tic dung nhu chét chuyén mach, va

do 6, c6 thé cai thién cac dic tinh quang sdc (mat do quang mau va toc do mat mau)
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cia ché phim c6 thé hoa ran.
(B1-4) Hop chét ¢6 thé polyme hoa silsesquioxan:

Hop chat c6 thé polyme hoa silsesquioxan c6 thé ¢6 cac ciu triic phan tir khac
nhau, nhu dang 16ng, dang thang, hoic dang ngau nhién va c6 nhém c6 thé polyme hoa
gbc, nhu nhém (met)acrylic.

Cac vi du v& hop chét co thé polyme hoa silsesquioxan bao gdm hop chat dugc

thé hién bang cong thirc (10) sau day.
R®{=S8i0s | _ (10)

Trong cong thirc nay,

s 1a mrc do polyme hoa va la s6 nguyén nim trong khoang tir 3 dén 100; va

cac nhom R28 ¢6 thé 12 giéng nhau hodc khac nhau va mdi nhém 14 nhém c6 thé
polyme hoéa gbc, nhém hitu co chira nhém co thé polyme hoa gbc, nguyén tir hydro,
nhém alkyl, nhom xycloalkyl, nhém alkoxy, hodc nhom phenyl, va it nhit mot nhom
R28 13 nhém c6 thé polyme hoa gbc hodc nhom hitu co chira nhém ¢6 thé polyme héa
gbc.

Céc vi du v& nhém c6 thé polyme héa ge hodc nhém hitu co chita nhom 6 thé
polyme hoa gbc dugce thé hién bang R?® bao gdm nhém (met)acrylic; cac nhém hiru co
¢6 nhém (met)acrylic, nhu nhom (met)acryloyloxypropyl va nhom (3-
(met)acryloyloxypropyl)dimetylsiloxy; nhom alyl; cac nhom hitu co' ¢6 nhém alyl, nhu
nhom alylpropyl va nhém alylpropyldimetylsiloxy; nhém vinyl; va cac nhom hiru co ¢6
nhém vinyl, nhur nhém vinylpropyl va nhém vinyldimetylsiloxy.

(B2) Hop chét c6 thé polyme hoa trén co s§ epoxy:

Hop chét ¢6 thé polyme hda nay c6 nhom epoxy lam nhém c6 thé polyme héa
trong phéan tr cua no, va cu thé, hop chét nay dugc dac biét uu tién trong truong hop ma
trong d6 nhém hydroxy, nhom NH, hodc nhém NCO duogc dua dudi dang nhém chic
¢6 thé polyme héa vao mach bén ciia hop chét quang sic (A).

Hop chit c6 thé polyme héa trén co s& epoxy dugc phén loai dai thé thanh hop
chit epoxy béo, hop chét epoxy vong béo, va hgp chét epoxy thom, va céc vi du vé
chang dugce dua ra dudi day.

Céac vi du vé& hop chat epoxy béo bao gbm etylen oxit, 2-etyloxiran, butyl
glyxidyl ete, phenyl glyxidyl ete, 2,2'-metylen bisoxiran, 1,6-hexandiol diglyxidyl ete,
etylen glycol diglyxidyl ete, dietylen glycol diglyxidyl ete, trietylen glycol diglyxidyl
ete, tetractylen glycol diglyxidyl ete, nonaetylen glycol diglyxidyl ete, propylen glycol
diglyxidyl ete, dipropylen glycol diglyxidyl ete, tripropylen glycol diglyxidyl ete,
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tetrapropylen glycol diglyxidyl ete, nonapropylen glycol diglyxidyl ete, neopentyl
glycol diglyxidyl ete, trimetylolpropan triglyxidyl ete, glyxerol triglyxidyl ete,
diglyxerol tetraglyxidyl ete, pentaerytritol tetraglyxidyl ete, diglyxidyl ete cta tris(2-
hydroxyetyl)isoxyanurat, va triglyxidyl ete of tris(2-hydroxyetyl)isoxyanurat.

Céc vi du v& hop chét epoxy vong béo bao gdm isophorondiol diglyxidyl ete va
bis-2,2-hydroxyxyclohexylpropan diglyxidyl ete.

Céc vi du v& hop chit epoxy thom bao gbm resorxin diglyxidyl ete, bisphenol
diglyxidyl ete, bisphenol F diglyxidyl ete, bisphenol S diglyxidyl ete, diglyxidyl este
cla axit orthophtalic, phenol novolak polyglyxidyl ete, va cresol novolak polyglyxidyl
ete.

Ngoai céc hop chét néu trén, hop chét c6 thé polyme hoéa trén co s& epoxy ¢o
nguyén tir lru huynh trong phén tr cia né cling v6i nhém epoxy cling co thé dugc sir
dung. Hop chét ¢6 thé polyme hoa trén co s¢ epoxy chira nguyén tir luu huynh déc biét
gop phan 1am cai thién chi sé khiic xa, va céc vi du vé chiing bao gbm cac hop chét béo
mach théng va béo mach vong. Cac vi du cu thé vé chung duoc dua ra dudi day.

Céc vi du v& hop chét c6 thé polyme hoéa trén co s¢ epoxy chira nguyén tir uu
huynh béo mach thing bao gdm bis(2,3-epoxypropyl)sulfua, bis(2,3-
epoxypropyl)disulfua, bis(2,3-epoxypropylthio)metan, 1,2-bis(2,3-
epoxypropylthio)etan, 1,2-bis(2,3-epoxypropylthio)propan, 1,3-bis(2,3-
epoxypropylthio)propan, 1,3-bis(2,3-epoxypropylthio)-2-metylpropan, 1,4-bis(2,3-
epoxypropylthio)butan, 1,4-bis(2,3-epoxypropylthio)-2-metylbutan, 1,3-bis(2,3-
epoxypropylthio)butan, 1,5-bis(2,3-epoxypropylthio)pentan, 1,5-bis(2,3-
epoxypropylthio)-2-metylpentan, 1,5-bis(2,3-epoxypropylthio)-3-thiapentan, 1,6-
bis(2,3-epoxypropylthio)hexan, 1,6-bis(2,3-epoxypropylthio)-2-metylhexan, 3,8-
bis(2,3-epoxypropylthio)-3,6-dithiaoctan, 1,2,3-tris(2,3-epoxypropylthio)propan, 2,2-
bis(2,3-epoxypropylthio)-1,3-bis(2,3-epoxypropylthiometyl)propan, va 2,2-bis(2,3-
epoxypropylthiometyl)-1-(2,3-epoxypropylthio)butan.

Céc vi du v& hop chét co thé polyme héa trén co s& epoxy chira nguyén twr luu
huynh béo mach vong bao gbm 1,3-bis(2,3-epoxypropylthio)xyclohexan, 1,4-bis(2,3-
epoxypropylthio)xyclohexan, 1,3-bis(2,3-epoxypropylthiometyl)xyclohexan, 1,4-
bis(2,3-epoxypropy Ithiometyl)xyclohexan, 2,5-bis(2,3 -epoxypropylthiometyl)-1,4-
dithian, 2,5-bis(<2-(2,3-epoxypropylthio)ety[>thiometyl)-1,4-dithian, va 2,5-bis(2,3-
epoxypropyl-thiometyl)-2,5-dimetyl-1,4-dithian.

(B3) Hop chét c6 thé polyme héa trén co s& uretan (bao gdm hop chét c6 thé polyme
hoéa trén co sé ure):

Don vi lap lai polyme héa cua hop chét co thé polyme hoda nay duoc lién két
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bing lién két uretan hodc lién két ure, va hop chat nay 1a dic biét hiéu qua trong trudng
hop ma trong d6 nhém epoxy, nhom episulfua, nhom thietanyl, nhém OH, nhém SH,
nhém NHz, nhém NCO, hoidc nhém NCS duoce dua dudi dang nhoém chire ¢6 thé polyme
hoa vao mach bén cta hop chat quang sac (A).

Vi dy, lién két uretan dugc tao ra bang phan tmg giita polyol va polyisoxyanat
va bao gdm lién két thiouretan dugc tao ra bang phan Ung giita polyol va
polyisothioxyanat hodc phan tng gitra polythiol va polyisothioisoxyanat.

Lién két ure dugc tao ra bang phan tng gifta polyamin va polyisoxyanat va bao
gdm lién két thioure dugc tao ra bang phan Gng giita polyamin va polyisothiaxyanat.

Nhu da hiéu tir phan giai thich néu trén, theo sang ché, nhidu hop chét dugc
chon tir polyol (B3-1), polythiol (B3-2), polyamin (B3-3), polyisoxyanat (B3-4), va
polyisothiaxyanat (B3-5) va dugc st dung lam céac hop chét c6 thé polyme hoéa trén co
s& uretan hodc ure dé tao thanh lién két uretan (lién két thiouretan) hoic lién két ure (lién
két thioure) néu trén.

Trong truong hgp ma trong d6 nhom hydroxy, nhém mercapto (nhom SH),
nhom NHa, hoic nhém NCO duge dua duéi dang nhoém cd thé polyme héa vao mach
bén clia polyrotaxan néu trén, mach bén nay duoc dua vao mach polyme hoéa dugc tao
bi hop chit c6 thé polyme hoa trén co s¢ uretan hodc ure (sau ddy, ca hai hop chét nay
ddi khi dugc goi chung don gian la "hop chét c6 thé polyme hoa trén co s& uretan”), va
do d6, 1a dugc uu tién.

Khi hop chit can st dung dudi dang mot loai ctia hop chét ¢ thé polyme
héatrén co sO uretan nay, cu thé, cac hop chét sau day duoc st dung.

(B3-1) Polyol:

Polyol 1a hop chét c6 it nhat hai nhém OH trong mdt phén tir ciia no, va cac vi
du dién hinh vé chung bao gém hop chét di-, tri-, tetra-, penta-, hodc hexa-hydroxy,
polyeste co it nhét hai nhém OH trong mot phan tir cua no (polyeste polyol), polyete co
it nhat hai nhém OH trong mdt phan tir cia né (sau déy duoc goi la "polyete polyol"),
cac polycacbonat co it nhat hai nhém OH trong mot phén tir ciia né (polycacbonat
polyol), polycaprolacton c6 it nhit hai nhém OH trong mdt phdn tr ctia no
(polycaprolacton polyol), va polyme acrylic ¢o it nhét hai nhom OH trong mot phén tir
cua né (polyacrylic polyol).

Céc vi du vé cac hop chét nay dugc dua ra dudi day.

Céc vi du vé rugu béo bao gdm etylen glycol, dietylen glycol, propylen glycol,
dipropylen glycol, butylen glycol, neopentyl glycol, glyxerin, trimetyloletan,
trimetylolpropan, butantriol, 1,2-metyl glycosit, pentaerytritol, dipentaerytritol,

tripentaerytritol, sorbitol, erytritol, threitol, ribitol, arabinitol, xylitol, alitol, manitol,
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dorcitol, iditol, glycol, inositol, hexantriol, triglyxerol, diglyxerol, trietylen glycol,
polyetylen glycol, tris(2-hydroxyetyl)isoxyanurat, xyclobutandiol, xyclopentandiol,
xyclohexandiol, xycloheptandiol, xyclooctandiol, xyclohexandimetanol, hydroxypropyl
xyclohexanol, trixyclo[5,2,1,0,2,6]decan-dimetanol, bixyclo[4,3,0]-nonandiol,
dixyclohexandiol, trixyclo[5,3,1,1]dodecandiol, bixyclo[4,3,0]nonandimetanol,
trixyclo[5,3,1,1]dodecan-dietanol, hydroxypropyl trixyclo[5,3,1,1]dodecanol,
spiro[3,4]octandiol, butyl xyclohexandiol, 1,1'-bixyclohexylidendiol, xyclohexantriol,
maltitol, va lactitol.

Céc vi du vé& ruou thom bao gdm dihydroxynaphtalen, trihydroxynaphtalen,
tetrahydroxynaphtalen, dihydroxybenzen, benzentriol, biphenyltetraol, pyrogalol,
(hydroxynaphtyl)pyrogalol, trihydroxy phenantren, bisphenol A, bisphenol F, xylylen
glycol, va tetrabromobisphenol A.

Cac vi du vé polyol chtta luu huynh bao gdbm  bis-[4-
(hydroxyetoxy)phenyl]sulfua, bis-[4-(2-hydroxypropoxy)phenyl]sulfua, bis-[4-(2,3-
dihydroxypropoxy)phenyl]sulfua, bis-[4-(4-hydroxyxyclohexyloxy)phenyl]sulfua, va
bis-[2-metyl-4-(hydroxyetoxy)-6-butylphenyl]sulfua.

Céc vi du vé hop chat thu duge bang cach bd sung trung binh ba hogc it hon ba
phan t&r cho mdt nhém hydroxy cua etylen oxit va/hodc propylen oxit vao polyol chia
luu huynh néu trén bao gdm di-(2-hydroxyetyl)sulfua, bis(2-hydroxyetyl)disulfua, 1,4-
dithian-2,5-diol, bis(2,3-dihydroxypropyl)sulfua, tetrakis(4-hydroxy-2-thiabutyl)metan,
bis(4-hydroxyphenyl)sulfon, tetrabromobisphenol S, tetrametylbisphenol S, 4,4'-
thiobis(6-tert-butyl-3-metylphenol), va 1,3-bis(2-hydroxyetylthioetyl)-xyclohexan.

Céc vi du vé polyeste polyol bao gdm hop chét thu dugc bang phan (mg ngung
tu gifta polyol va axit da chirc.

Céc vi du vé polyete polyol bao gdm hop chét thu dugc bang phan tmg gitta hop
chét ¢6 it nhit hai nhom chia hydro hoat tinh trong phén tir ciia n6 va alkylen oxit, va
san pham cai bién cia no.

Céc vi du vé polycaprolacton polyol bao g6m hop chét thu dugc bing phuong
phép polyme héa mé vong e-caprolacton.

Cac vi du vé polycacbonat polyol bao gdbm hop chét thu duoc bang cach
phosgen hoa it nhét mot polyol ¢6 trong lugng phan ti thap va hop chét thu duoc bang
phéan Ung chuyén héa este bing cach st dung etylen cacbonat, dietyl cacbonat, hoac
diphenyl cacbonat.

Céc vi du vé polyacrylic polyol bao gbm hop chét thu dugc bang cach copolyme
hoa este cia axit acrylic hodc este cua axit metacrylic chira nhém hydroxy va monome

c6 thé copolyme hoa véi este nay.

35



43398 36/66

(B3-2) Polythiol:

Polythiol 1a hop chét c6 it nhat hai nhom SH trong mot phén tir ctia nd, va cu
thé, cac vi du vé ching bao gbm cac hop chét sau day.

Céc vi du vé polythiol béo bao gém metandithiol, 1,2-etandithiol, 1,1-
propandithiol, 1,2-propandithiol, 1,3-propandithiol, 2,2-propandithiol, 1,6-
hexandithiol, 1,2,3-propantrithiol, tetrakis(mercaptometyl)metan, 1,1-
xyclohexandithiol, 1,2-xyclohexandithiol, 2,2-dimetylpropan-1,3-dithiol, 3,4-
dimetoxybutan-1,2-dithiol, 2-metylxyclohexan-2,3-dithiol, bixyclo[2,2,1]hepta-exo-
cis-2,3-dithiol, 1,1-bis(mercaptometyl)xyclohexan, bis(2-mercaptoetyl este) cua axit
thiomalic, (2-mercaptoetyl este) cua axit 2,3-dimecaptosucxinic, 2,3-dimecapto-1-
propanol(2-mercaptoaxetat), 2,3-dimecapto-1-propanol(3 -mercaptoaxetat), dietylen
glycol bis(2-mercaptoaxetat), dietylen glycol bis(3-mercaptopropionat), 1,2-
dimecaptopropylmetyl ete, 2,3-dimecaptopropylmetyl ete, 2,2-bis(mercaptometyl)-1,3-
propandithiol, bis(2-mercaptoetyl)ete, etylen glycol bis(2-mercaptoaxetat), etylen
glycol bis(3-mercaptopropionat), 1,4-bis(3-mercaptobutyryloxy)butan, 1,4-butandiol-
bis(3-mercaptopropionat), 1,4-butandiol-bis(thioglycolat), 1,6-hexandiol-
bis(thioglycolat), tetraetylen glycol bis(3-mercaptopropionat), trimetylolpropan tris(2-
mercaptoaxetat), trimetylolpropan tris(3-mercaptopropionat), trimetyloletan tris(3-
mercaptobutyrat), trimetylolpropan tris(3-mercaptobutyrat), pentaerytritol tetrakis(2-
mercaptoaxetat), pentaeryftritol tetrakis(3-mercaptopropionat), 1,2-bis(2-
mercaptoetylthio)-3-mercapto-propan, dipentaerytritol hexakis(3-mercaptopropionat),
pentaerytritol tetrakis(3-mercaptobutyrat), 1,4-bis(3-mercaptobutyryloxy)butan,
trimetylolpropan tris(3-mercaptobutyrat), trimetyloletan tris(3-mercaptobutyrat), 1,2-
bis[(2-mercaptoetyl)thio]-3-mercaptopropan, 2-meraptometyl-1,3-propandithiol, 2-
mercaptometyl-1,4-butandithiol, 2.4,5-tris(mercaptometyl)-1,3-dithiolan, 2,2-
bis(mercaptometyl)-1,4-butandithiol, 4 4-bis(mercaptometyl)-3,5-dithiaheptan-1,7-
dithiol, 2,3-bis(mercaptometyl)-1,4-butandithiol, 2,6-bis(mercaptometyl)-3,5-
dithiaheptan-1,7-dithiol, 4—mercapt0metyl-1,8-dimecapto-3,6-dithiaoctan, 2,5-
bismercaptometyl-1,4-dithian, 1,1,3,3-tetrakis(mercaptometylthio)-propan, 5,7-
dimecaptometyl-1,1 1-dimecapto-3,6,9-trithiaundecan, 4,7-dimecaptometyl-1,11-
dimecapto-3,6,9-trithiaundecan, 4, 8-dimecaptometyl-1,11-dimecapto-3 ,0,9-
trithiaundecan, va 4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan.

Cac vi du vé polythiol thom bao gbm 1,2-dimecaptobenzen, 1,3-
dimecaptobenzen, 1,4-dimecaptobenzen, 1,2-bis(mercaptometyl)benzen, 1,3-
bis(mercaptometyl)benzen, 1,4-bis(mercaptometyl)benzen, 1,2-

bis(mercaptoetyl)benzen, 1,3-bis(mercaptoetyl)-benzen, 1,4-bis(mercaptoetyl)benzen,
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1,2-bis(mercaptometoxy)benzen, 1,3-bis(mercaptometoxy)benzen, 1,4-
bis(mercaptometoxy)benzen, 1,2-bis(mercaptoetoxy)-benzen, 1,3-
bis(mercaptoetoxy)benzen, 1,4-bis(mercaptoetoxy)benzen, 1,2,3-trimercaptobenzen,
1,2,4-trimercaptobenzen, 1,3,5-trimercaptobenzen, 1,2,3 -tris(mercaptometyl)benzen,
1,2,4-tris(mercaptometyl)benzen, 1,3,5-tris(mercaptometyl)-benzen, 1,2,3-
tris(mercaptoetyl)benzen, 1,2,4-tris(mercaptoetyl)benzen, 1,3,5-
tris(mercaptoetyl)benzen, 1,2,3-tris(mercaptometoxy)benzen, 1,2,4-tris(mercapto-
metoxy )benzen, 1,3,5-tris(mercaptometoxy)benzen, 1,2,3-tris(mercaptoetoxy)benzen,
1,2,4-tris(mercaptoetoxy)benzen, 1,3,5-tris(mercaptoetoxy)benzen, 1,2,3,4-
tetramercapto-benzen, 1,2,3,5-tetramercaptobenzen, 1,2,4, 5-tetramercaptobenzen,
1,2,3,4-tetrakis(mercaptometyl)benzen, 1,2,3,5-tetrakis(mercaptometyl)benzen,
1,2,4,5-tetrakis-(mercaptometyl)benzen, 1,2,3,4-tetrakis(mercaptoetyl)benzen, 1 ,2,3,5-
tetrakis(mercapto-etyl)benzen, 1,2,4,5-tetrakis(mercaptoetyl)benzen, 1,2,3,4-
tetrakis(mercaptoetyl)benzen, 1,2,3,5-tetrakis(mercaptometoxy)benzen, 1,2,4,5-
tetrakis(mercaptometoxy)benzen, 1,2,3 ,4-tetrakis(mercaptoetoxy)benzen, 1,2,3,5-
tetrakis(mercaptoetoxy)benzen, 1,2,4,5-tetrakis(mercaptoetoxy)benzen, 2,2'-
dimecaptobiphenyl, 4,4'-dimecaptobiphenyl, 4,4'-dimecaptobibenzyl, 2,5-
toluendithiol, 3,4-toluendithiol, 1,4-naphtalendithiol, 1,5-naphtalendithiol, 2,6~
naphtalendithiol, 2,7-naphtalendithiol, 2,4-dimetylbenzen-1,3-dithiol, 4,5-
dimetylbenzen-1,3-dithiol, 9,10-antraxen dimetanthiol, 1,3-di(p-metoxyphenyl)-
propan-2,2-dithiol, 1,3-diphenylpropan-2,2-dithiol, phenylmetan-1, 1-dithiol, 2,4-di(p-
mercaptophenyl)pentan, va 1,4-bis(mercaptopropylthiometyl)benzen.

Céc vi du vé polythiol thom duoc thé halogen bao gdm 2,5-diclobenzen-1,3-
dithiol, 1,3-di(p-clophenyl)propan-2,2-dithiol, 3,4,5-tribromo-1,2-dimecaptobenzen, va
2,3,4,6-tetraclo-1,5-bis(mercaptometyl)benzen.

Céc vi du vé polythiol chira di vong bao gbm 2-metylamino-4,6-dithiol-sym-
triazin, 2-etylamino-4,6-dithiol-sym-triazin, 2-amino-4,6-dithiol-sym-triazin, 2-
morpholino-4,6-dithiol-sym-triazin, 2-xyclohexylamino-4,6-dithiol-sym-triazin, 2-
metoxy-4,6-dithiol-sym-triazin, 2-phenoxy-4,6-dithiol-sym-triazin, 2-thiobenzenoxy-
4,6-dithiol-sym-triazin, 2-thiobutyloxy-4,6-dithiol-sym-triazin, va 1,3,5-tris(3-
mercaptobutyryloxyetyl)-1,3,5-triazin—2,4,6(1H,3H,5H)-trion.

Céc vi du vé polythiol thom chira nguyén tir luu huynh ngoai nhom mercapto
bao gém 1,2-bis(mercaptometylthio)benzen, 1,3-bis(mercaptometylthio)benzen, 1,4-
bis(mercaptometylthio)benzen, 1,2-bis(mercaptoetylthio)benzen, 1,3-bis(mercapto-
etylthio)benzen, 1,4-bis(mercaptoetylthio)benzen, 1,2,3-

tris(mercaptometylthio)benzen, 1 ,2,4-tris(mercaptometylthio)benzen, 1,3,5-
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tris(mercaptometylthio)benzen, 1,2,3-tris(mercaptoetylthio)benzen, 1,2,4-
tris(mercaptoetylthio)benzen, 1,3,5-tris(mercapto-etylthio)benzen, 1,2,3,4-
tetrakis(mercaptometylthio)benzen, 1,2,3,5-tetrakis(mercapto-metylthio)benzen,
1,2,4,5-tetrakis(mercaptometylthio)benzen, 1,2,3,4-tetrakis(mercapto-ety Ithio)benzen,
1,2,3,5-tetrakis(mercaptoetylthio)benzen, 1,2,4,5-tetrakis(mercapto-etylthio)benzen, va
cac san phdm dugc alkyl héa nhan cta cac polythiol néu trén.

Céc vi du vé polythiol béo chita nguyén tir luu huynh ngoai nhém mercapto
bao gém bis(mercaptometyl)sulfua, bis(mercaptoetyl)sulfua,
bis(mercaptopropyl)sulfua, bis(mercaptometylthio)metan, bis(2-
mercaptoetylthio)metan, bis(3-mercaptopropyl)-metan, 1,2-
bis(mercaptometylthio)etan, 1,2-(2-mercaptoetylthio)etan, 1,2-(3-mercapto-
propyl)etan, 1,3-bis(mercaptometylthio)propan, 1,3-bis(2-mercaptoetylthio)propan,
1,3-bis(3-mercaptopropylthio)propan, 1,2-bis(2-mercaptoetylthio)-3-mercaptopropan,
2-mercaptoetylthio-1,3-propandithiol, 1,2,3-tris(mercaptometylthio)propan, 1,2,3-
tris(2-mercaptoetylthio)propan, 1,2,3-tris(3-mercaptopropylthio)propan,
tetrakis(mercapto-metylthiometyl)metan, tetrakis(2-mercaptoetylthiometyl)metan,
tetfakis(S-mercapto-propylthiometyl)metan, bis(2,3-dimecaptopropyl)sulfua, 2,5-
dimecapto-1,4-dithian, bis(mercaptometyl)disulfua, bis(mercaptoetyl)disulfua, va
bis(mercaptopropyl)disulfua.

Céac vi du vé este vdi axit thioglycolic hodc axit mercaptopropionic cua cac
hop chét néu trén bao gbdm hydroxymetyl sulfua bis(2-mercaptoaxetat), hydroxymetyl
sulfua bis(3-mercaptopropionat), hydroxyetyl sulfua bis(2-mercaptoaxetat),
hydroxyetyl sulfua bis(3-mercaptopropionat), hydroxypropyl sulfua bis(2-
mercaptoaxetat), hydroxypropyl sulfua bis(3-mercaptopropionat), hydroxymetyl
disulfua bis(2-mercaptoaxetat), hydroxymety! disulfua bis(3-mercaptopropionat),
hydroxyetyl disulfua bis(2-mercaptoaxetat), hydroxyetyl disulfua bis(3-
mercaptopropionat), hydroxypropyl disulfua bis(2-mercaptoaxetat), hydroxypropyl
disulfua bis(3-mercaptopropionat), 2-mercaptoetyl ete bis(2-mercaptoaxetat), 2-
mercaptoetyl ete bis(3-mercaptopropionat), 1,4-dithian-2,5-diol bis(2-mercaptoaxetat),
1,4-dithian-2,5-diol bis(3-mercaptopropionat), 2,5-bis(mercaptomety 1)-1,4-dithian,
2,5-bis(2-mercaptoetyl)-1,4-dithian, 2,5-bis(3-mercapto-propyl)-1 ,4-dithian, 2-(2-
mercaptoetyl)-5-mercaptometyl-1,4-dithian, 2-(2-mercaptoetyl)-5-(3-mercaptopropyl)-
1,4-dithian, 2-mercaptometyl-5-(3-mercaptopropyl)-1,4-dithian, axit thioglycolic
bis(2-mercaptoetyl este), axit thiodipropionic bis(2-mercaptoetyl este), axit 4,4'-
thiodibutyric bis(2-mercaptoetyl este), axit dithiodiglycolic bis(2-mercaptoetyl este),
axit dithiodipropionic bis(2-mercaptoetyl este), axit 4,4'-dithiodibutyric bis(2-
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mercaptoetyl este), axit thiodiglycolic bis(2,3-dimecaptopropyl este), axit
thiodipropionic bis(2,3-dimecaptopropy! este), axit dithiodiglycolic bis(2,3-
dimecaptopropyl este), va axit dithiodipropionic (2,3-dimecaptopropyl este).

Céc vi du vé polythiol chira di vong chira nguyén tir luu huynh ngoai nhom
mercapto bao gdm 3,4-thiophendithiol, tetrahydrothiophen-2,5-dimecaptometyl, va 2,5-
dimecapto-1,3,4-thiadiazol.

Céc vi du vé polythiol chira nhém isoxyanurat bao gdm 1,2-bis[(2-
mercaptoetyl)thio]-3-mercaptopropan, tris-{(3-mercaptopropionyloxy)-etyl}-
isoxyanurat, 1,3,5-tris(3-mercaptobutyryloxyetyl)-1,3,5-triazin-2,4,6(1H,3H,5H)-trion,
va tris-[ (3-mercaptopropionyloxy)-etyl]-isoxyanurat.

(B3-3) Polyamin:

Polyamin 1a hgp chét ¢6 it nhat hai nhém NH, trong m¢t phan tir ciia né, va
cac vi du v& ching bao gdm céc hop chét sau day. Cu thé, cac vi du vé& chiing bao gom
etylendiamin, hexametylendiamin, isophorondiamin, nonametylendiamin,
undecanmetylendiamin, dodecametylendiamin, metaxylendiamin, 1,3-propandiamin,
putrescin, 2-(2-aminoetylamino) etanol, dietylentriamin, p-phenylendiamin, m-
phenylendiamin, melamin, va 1,3,5-benzentriamin.

(B3-4) Polyisoxyanat:

Polyisoxyanat 1a hop chét c¢6 it nhét hai nhém NCO trong mét phén tir ctia no,
va cac vi du vé chung bao gdm céc hop chét sau day.

Céc vi du vé isoxyanat béo bao gbm etylen diisoxyanat, trimetylen
diisoxyanat, tetrametylen diisoxyanat, hexametylen diisoxyanat, octametylen
diisoxyanat, nanometylen diisoxyanat, 2,2'-dimetylpentan diisoxyanat, 2,2,4-
trimetylhexametylen diisoxyanat, decametylen diisoxyanat, buten diisoxyanat, 1,3-
butadien-1,4-diisoxyanat, 2,4,4-trimetylhexametylen diisoxyanat, 1,6,11-
undecatriisoxyanat, 1,3,6-hexametylen triisoxyanat, 1,8-diisoxyanato-4-
isoxyanatometyloctan, 2,5,7-trimetyl-1,8-diisoxyanato-5 -isoxyanatometyloctan,
bis(isoxyanatoetyl)cacbonat, bis(isoxyanatoetyl)ete, 1,4-butylen glycol dipropyl ete-
o,0'-diisoxyanat, lysin diisoxyanatometyl este, lysin triisoxyanat, 2-isoxyanatoetyl-
2,6-diisoxyanatohexanoat, va 2-isoxyanatopropyl-2,6-diisoxyanato-hexanoat.

Céc vi du vé isoxyanat vong béo bao gbm isophoron diisoxyanat, norbornan
diisoxyanat, bis(isoxyanatometyl)xyclohexan, dixyclohexylmetan diisoxyanat,
xyclohexan diisoxyanat, metylxyclohexan diisoxyanat, dixyclohexyldimetylmetan
diisoxyanat, 2,2'-dimetyldixyclohexylmetan diisoxyanat, bis(4-isoxyanato-n-
butyliden)pentaerytritol, diisoxyanat axit dime, 2-isoxyanatometyl-3-(3-

isoxyanatopropyl)-5-isoxyanatometyl-bixyclo[2,2,1]-heptan, 2-isoxyanatometyl-3-(3-
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isoxyanatopropyl)-6-isoxyanatometyl-bixyclo[2,2,1]-heptan, 2-isoxyanatometyl-2-(3-
isoxyanatopropyl)-5-isoxyanatometyl-bixyclo[2,2,1]-heptan, 2-isoxyanatometyl-2-(3-
isoxyanatopropyl)-6-isoxyanatometyl-bixyclo[2,2,1]-heptan, 2-isoxyanatometyl-3-(3-
isoxyanatopropyl)-6-(2-isoxyanatoetyl)-bixyclo[2,2,1]-heptan, 2-isoxyanatometyl-3-
(3-isoxyanatopropyl)-6-(2-isoxyanatoetyl)-bixyclo[2,1,1]-heptan, 2-isoxyanatometyl-
2-(3-isoxyanatopropyl)-5-(2-isoxyanatoetyl)-bixyclo[2,2,1]-heptan, 2-
isoxyanatometyl-2-(3-isoxyanatopropyl)-6-(2-isoxyanatoetyl)-bixyclo[2,2,1]-heptan,
va 1,3,5-tris(isoxyanato-metyl)xyclohexan.

Céc vi du vé isoxyanat thom bao gdm xylylen diisoxyanat,
bis(isoxyanatoetyl)benzen, bis(isoxyanatopropyl)benzen, o,0,0',0-tetrametylxylylen
diisoxyanat, bis(isoxyanatobutyl)benzen, bis(isoxyanatometyl)naphtalen,
bis(isoxyanato-metyl)diphenyl ete, bis(isoxyanatoetyl)phtalat, mesitylen triisoxyanat,
2,6-di(isoxyanatometyl)furan, phenylen diisoxyanat, tolylen diisoxyanat, etyl phenylen
diisoxyanat, isopropyl phenylen diisoxyanat, dimetyl phenylen diisoxyanat, dietyl
phenylen diisoxyanat, diisopropyl phenylen diisoxyanat, trimetylbenzen triisoxyanat,
benzen triisoxyanat, naphtalen diisoxyanat, metyl naphtalen diisoxyanat, biphenyl
diisoxyanat, tolidin diisoxyanat, 4,4'-diphenylmetan diisoxyanat, 3,3'-
dimetyldiphenylmetan-4,4'-diisoxyanat, bibenzyl-4,4'-diisoxyanat, bis(isoxyanato-
phenyl)etylen, 3,3'-dimetoxybiphenyl-4,4'-diisoxyanat, triphenylmetan triisoxyanat,
MDI dang polyme, naphtalen triisoxyanat, diphenylmetan-2,4,4'-triisoxyanat, 3-
metyldiphenylmetan-4,6,4'-triisoxyanat, 4-metyl-diphenylmetan-3,5,2',4',6'-
pentaisoxyanat, phenyl isoxyanatometyl isoxyanat, phenyl isoxyanatoetyl isoxyanat,
tetrahydronaphtylen diisoxyanat, hexahydrobenzen diisoxyanat, hexahydrodiphenyl-
metan-4,4'-diisoxyanat, diphenyl ete diisoxyanat, etylen glycol diphenyl ete
diisoxyanat, 1,3-propylen glycol diphenyl ete diisoxyanat, benzophenon diisoxyanat,
dietylen glycol dipheny! ete diisoxyanat, dibenzofuran diisoxyanat, carbazol
diisoxyanat, etyl carbazol diisoxyanat, va diclocarbazol diisoxyanat.

Céc vi du vé isoxyanat béo chira luu huynh bao gbm thiodietyl diisoxyanat,
thiodipropyl diisoxyanat, thiodihexyl diisoxyanat, dimetyl sulfon diisoxyanat,
dithiodimety! diisoxyanat, dithiodietyl diisoxyanat, dithiodipropyl diisoxyanat,
dixyclohexylsulfua-4,4'-diisoxyanat, 1-isoxyanatometylthio-2,3-bis(2-
isoxyanatoetylthio)propan, 1,2-bis(2-isoxyanatoetylthio)etan, 1,1 ,2,2-
tetrakis(isoxyanato-metylthio)etan, 2,2, 5,5-tetrakis(isoxyanatometylthio)-1,4-dithian,
2,4-dithiapentan-1,3-diisoxyanat, 2.4,6-trithiaheptan-3,5-diisoxyanat, 2,4,7,9-
tetrathiapentan-5,6-diisoxyanat, va bis(isoxyanatometylthio)phenyl metan.

Cac vi du vé isoxyanat béo trén co so sulfua bao goém bis[2-
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(isoxyanatometylthio)etyl]sulfua.

Céc vi du vé isoxyanat thom trén co s¢ sulfua bao gém diphenyl sulfua-2,4'-
diisoxyanat, diphenyl sulfua-4,4'-diisoxyanat, 3,3'-dimetoxy-4,4'-diisoxyanatodibenzyl
thioete, bis(4-isoxyanatometylbenzen)sulfua, va 4,4-metoxybenzenthioetylen glycol-
3,3'-diisoxyanat.

Céc vi du vé isoxyanat thom trén co s& disulfua bao gdm diphenyl disulfua-4,4'-
diisoxyanat, 2,2'-dimetyl diphenyl disulfua-5,5'-diisoxyanat, 3,3'-dimetyl diphenyl
disulfua-5,5'"-diisoxyanat, 3,3'-dimetyl dipheny! disulfua-6,6"-diisoxyanat, 4,4'-dimetyl
diphenyl disulfua-5,5'-diisoxyanat, 3,3'-dimetoxy diphenyl disulﬁia-4,4'-diisoxyanat, va
4.4'-dimetoxy diphenyl disulfua-3,3'-diisoxyanat.

Céc vi du vé isoxyanat thom trén co sé sulfon bao gbm diphenyl sulfon-4,4'-
diisoxyanat, diphenyl sulfon-3,3'-diisoxyanat, benzyliden sulfon-4,4'-diisoxyanat,
diphenylmetan sulfon-4,4'-diisoxyanat, 4-metyldiphenylmetan sulfon-2,4'-diisoxyanat,
4,4'-dimetoxydiphenyl sulfon-3,3'-diisoxyanat, 3,3'-dimetoxy-4.4'-
diisoxyanatodibenzyl sulfon, 4,4'-dimetyldiphenyl sufon-3,3'-diisoxyanat, 4,4'-di-tert-
butyldiphenyl sulfon-3,3'-diisoxyanat, 4,4'-dimetoxybenzen etylen disulfon-3,3'-
diisoxyanat, va 4,4'-diclodiphenyl sulfon-3,3'-diisoxyanat.

Cac vi du v& isoxyanat trén co s& este cua axit sulfonic bao gdm 4-metyl-3-
isoxyanatobenzen sulfonyl-4'-isoxyanatophenol este va 4-metoxy-3-isoxyanatobenzen
sulfonyl-4'-isoxyanatophenol este.

Céc vi du vé isoxyanat thom trén co s¢ amit ctia axit sulfonic bao gbm 4-
metyl-3-isoxyanatobenzen sulfonylanilit-3'-metyl-4'-isoxyanat, dibenzen suifonyl-
etylendiamin-4,4'-diisoxyanat, 4,4'-dimetoxybenzen sulfonyl-etylendiamin-3,3'-
diisoxyanat, va 4-metyl-3-isoxyanatobenzen sulfonylanilit-4-metyl-3'-isoxyanat.

Céc vi du vé isoxyanat di vong chira luu huynh bao gbm thiophen-2,5-
diisoxyanat, thiophen-2,5-diisoxyanatometyl, 1,4-dithian-2,5-diisoxyanat, 1,4-dithian-
2,5-diisoxyanatometyl, 1,3-dithiolan-4,5-diisoxyanat, 1,3-dithiolan-4,5-
diisoxyanatomety]l, 1,3-dithiolan-2-metyl-4,5-diisoxyanatometyl, 1,3-dithiolan-2,2-
diisoxyanatoetyl, tetrahydrothiophen-2,5-diisoxyanat, tetrahydrothiophen-2,5-
diisoxyanatometyl, tetrahydrothiophen-2,5 -diisoxyanatoetyl, va tetrahydrothiophen-
3,4-diisoxyanatometyl.

Ngoai ra, san phim thé halogen, san pham thé alkyl, san phém thé alkoxy, san
pham thé nitro, sén pham dugc cai bién dang tién polyme cua rugu polyhydric, san pham
duoc cai bién bang carbodiimit, san pham dugc cai bién bang ure, san phim dugc cai
bién bang biuret, va san pham phan tng dime héa hoic trime hoa cia polyisoxyanat néu

trén ciing co thé dugc str dung.
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(B3-5) Polyisothioxyanat:

Polyisothioxyanat 1a hop chét ¢6 it nhat hai nhém NCS trong mot phén ti cta
no, va cac vi du cu thé vé ching dugc dua ra dudi day.

Cac vi du vé isothioxyanat béo bao gdm 1,2-diisothioxyanatoetan, 1,3-
diisothioxyanatopropan, 1,4-diisothioxyanatobutan, 1,6-diisothioxyanatohexan, va p-
phenylen diisopropyliden diisothioxyanat.

Céc vi du vé isothioxyanat vong béo bao gdm xyclohexyl isothioxyanat va
xyclohexan diisothioxyanat.

Céc vi du vé isothioxyanat thom bao gbm phenyl isothioxyanat, 1,2-
diisothioxyanatobenzen, 1,3-diisothioxyanatobenzen, 1,4-diisothioxyanatobenzen, 2,4-
diisothioxyanatotoluen, 2,5-diisothioxyanato-m-xylen diisoxyanat, 4,4'-
diisothioxyanato-1,1'-biphenyl, 1,1'-metylenbis(4-isothioxyanatobenzen), 1,1'-
metylenbis(4-isothio-xyanato-2-metylbenzen), 1,1'-metylenbis(4-isothioxyanato-3-
metylbenzen), 1,1'-(1,2-etandiyl)bis(4-isothioxyanatobenzen), 4,4'-
diisothioxyanatobenzophenon, 4,4'-diisothio-xyanato-3,3'-dimetyl benzophenon,
benzanilit-3,4'-diisothioxyanat, diphenyl ete-4,4'-diisothioxyanat, va diphenylamin-
4,4'-diisothioxyanat.

Céac vi du vé isothioxyanat chtra di vong bao gém 2,4,6-triisothioxyanato-1,3,5-
triazin.

Céc vi du vé carbonyl isothioxyanat bao gdm hexandioyl diisothioxyanat,
nonandioy] diisothioxyanat, carbonic diisothioxyanat, 1,3-benzendicarbonyl
diisothioxyanat, 1,4-benzendicarbonyl diisothioxyanat, va (2,2'-bipyridin)-4,4'-
dicarbonyl diisothioxyanat.

Ngoai ra, isothioxyanat da chuc co it nhit mdt nguyén tir luu huynh ngoai
nguyén ti luu huynh ctia nhom isothioxyanat cling ¢o thé dugc st dung. Cac vi du vé
isothioxyanat da chirc nay bao gbm cac hop chét sau day.

Céc vi du vé isothioxyanat béo chira luu huynh bao gdm thiobis(3-
isothioxyanatopropan), thiobis(2-isothioxyanatoetan), va dithiobis(2-
isothioxyanatoetan).

Céc vi du vé isothioxyanat thom chta luu huynh bao gdm 1-isothioxyanato-4-
{(2-isothioxyanato)sulfonyl}benzen, thiobis(4-isothioxyanatobenzen), sulfonyl bis(4-
isothioxyanatobenzen), sulfinyl bis(4-isothioxyanatobenzen), dithiobis(4-
isothioxyanato-benzen), 4-isothioxyanato-1-{(4-isothioxyanatophenyl)sulfonyl}-2-
metoxy-benzen, 4-metyl-3-isothioxyanatobenzen sulfonyl-4'-isothioxyanatophenyl
este, va 4-metyl-3-isothioxyanatobenzen sulfonylanilit-3'-metyl-4'-isothioxyanat.

Céac vi du vé isothioxyanat chira di vong chira luu huynh bao gbm thiophen-2,5-
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diisothioxyanat va 1,4-dithian-2,5-dithioxyanat.

M>bi hop chét co thé polyme hoa trén co s¢ uretan (B3) néu trén dugc sir dung
két hop dé tao thanh lién két uretan hodc lién két ure thong qua phan ing polyme hoa.
(B4) Céc hop chét c6 thé polyme hoa khac:

Theo sang ché, ngoai cac hop chét co6 thé polyme hoéa (B1) dén (B3) néu trén,
hop chét co thé polyme hoa trén co s& episulfua (B4-1) va hop chét c6 thé polyme hoa
trén co s¢ thietanyl (B4-2) c6 thé dugc stir dung nham muc dich cai thién chi s6 khic xa,
va ngoai ra, hop chét co thé polyme héa don chirc (B4-3) (ngoai trir cac hop chét ¢6 thé
polyme héa 1am vi du & trén c6 mot nhém co thé polyme hoa) c6 thé duoc st dung nham
muc dich cai thién cac dédc tinh quang sdc. Ngoai ra, hop chét c6 thé polyme hoa loai
hdn hop (B4-4) ¢6 cac loai nhém co6 thé polyme héa khéac nhau trong phén tir clia né
cling cO thé dugc str dung.

(B4-1) Hop chit co thé polyme héa trén co s& episulfua

Monome c6 thé polyme héa nay 1a hop chét c6 it nhat hai nhém episulfua
trong phén tit cia n6 va 1a duge dic biét uu tién trong truong hop ma trong d6 nhom
SH dugc dua dudi dang nhom chire ¢ thé polyme hoa vao mach bén cta hop chét
quang sdc (A). Cu thé, cac vi du v& hop chat nay bao gbm cac hop chét sau day.
Bis(1,2-epithioetyl)sulfua, bis(1,2-epithioetyl)disulfua, bis(2,3-epithiopropyl)sulfua,
bis(2,3-epithiopropylthio)metan, bis(2,3-epithiopropyl)disulfua, bis(2,3-
epithiopropyldithio)metan, bis(2,3-epithiopropyl-dithio)etan, bis(6,7-epithio-3,4-
dithiaheptyl)sulfua, bis(6,7-epithio-3,4-dithiaheptyl)-disulfua, 1,4-dithian-2,5-bis(2,3-
epithiopropyldithiometyl), 1,3-bis(2,3-epithiopropyl-dithiometyl)benzen, 1,6-bis(2,3-
epithiopropyldithiometyl)-2-(2,3-epithiopropyldithio-etylthio)-4-thiahexan, 1,2,3-
tris(2,3-epithiopropyldithio)propan, 1,1,1,1 -tetrakis(2,3-
epithiopropyldithiometyl)metan, 1,3-bis(2,3-epithiopropyldithio)-2-thiapropan, 1,4-
bis(2,3-epithiopropyldithio)-2,3-dithiabutan, 1,1,1-tris(2,3 -epithiopropyldithio)metan,
1,1,1-tris(2,3-epithiopropyldithiometylthio)metan, 1,1,2,2-tetrakis(2,3 -epithiopropyl-
dithio)etan, 1,1,2,2-tetrakis(2,3 -epithiopropyldithiometylthio)etan, 1,1,3,3 -tetrakis(2,3-
epithiopropyldithio)propan, 1,1,3,3-tetrakis(2,3 -epithiopropyldithiometylthio)propan,
2-[1,1-bis(2,3-epithiopropyldithio)metyl]-1,3-dithietan, va 2-[1,1 -bis(2,3-
epithiopropyl-dithiometylthio)metyl]-1,3-dithietan.

(B4-2) Hop chét c6 thé polyme hoa trén co so thietanyl:

Hop chét c6 thé polyme hoa nay 1a hop chat thietan, hop chat nay la hiéu qua
trong trudng hgp ma trong d6 nhom SH dugc dua dudi dang nhém chite ¢6 thé polyme
hoa vao mach bén cua hop chit quang sic (A) va c6 it nhat hai nhom thietanyl trong

phén tr cia nd. Mot s6 hop chat co thé polyme héa trén co s¢ thietanyl nay c6 nhom
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episulfua cung véi nhiéu nhém thietanyl va duoc lam vi du trong doan néu trén d6i véi
hop chit ¢6 thé polyme hoa trén co sé episulfua. Cac hop chét c6 thé polyme hoéa trén
co s6 thietanyl khac bao gdm hop chét thietan chira kim loai c6 nguyén tir kim loai trong
phén tor cia né va hop chét thietan khong kim loai khong chira kim loai.

Cac vi du vé& hop chat thietan khong kim loai bao gdm bis(3-
thietanyl)disulfua, bis(3-thietanyl)sulfua, bis(3-thietanyl)trisulfua, bis(3-
thietany|l)tetrasulfua, 1,4-bis(3-thietanyl)-1,3,4-trithiabutan, 1,5-bis(3-thietanyl)-
1,2,4,5-tetrathiapentan, 1,6-bis(3-thietanyl)-1,3,4,6-tetrathiahexan, 1,6-bis(3-
thietanyl)-1,3,5,6-tetrathiahexan, 1,7-bis(3-thietanyl)-1,2,4,5,7-pentathiaheptan, 1,7-
bis(3-thietanylthio)-1,2,4,6,7-pentathiaheptan, 1,1-bis(3-thietanylthio)metan, 1,2-bis(3-
thietanylthio)etan, 1,2,3-tris(3-thietanylthio)-propan, 1,8-bis(3-thietanylthio)-4-(3-
thietanylthiometyl)-3,6-dithiaoctan, 1,11-bis(3-thietanylthio)-4,8-bis(3-
thietanylthiometyl)-3,6,9-trithiaundecan, 1,11-bis(3 -thietanylthio)-4,7-bis(3-
thietanylthiometyl)-3,6,9-trithiaundecan, 1,11-bis(3 -thietanylthio)-5,7-bis(3-
thietanylthiometyl)-3,6,9-trithiaundecan, 2,5-bis(3 -thietanylthiometyl)-1,4-dithian,
2,5-bis[[2-(3-thietanylthio)etyl]|thiometyl]-1,4-dithian, 2,5-bis(3-thietanylthiometyl)-
2,5-dimetyl-1,4-dithian, bisthietanyl sulfua, bis(thietanylthio)metan-3-
[<(thietanylthio)metyIthio>metylthio]thietan, bisthietanyl disulfua, bisthietanyl
trisulfua, bisthietanyl tetrasulfua, bisthietanyl pentasulfua, 1,4-bis(3-thietanyldithio)-
2,3-dithiabutan, 1,1,1-tris(3-thietanyldithio)metan, 1,1,1-tris(3-
thietanyldithiometylthio)metan, 1,1,2,2-tetrakis(3-thietanyldithio)etan, va 1,1,2,2-
tetrakis(3-thietanyldithiometylthio)etan.

Hop chat thietan chira kim loai chira nguyén t6 nhom 14, nhu nguyén t& Sn,
nguyén tir Si, nguyén tir Ge, va nguyén tir Pb; nguyén t& nhom 4, nhu nguyén tir Zr va
nguyén tir Ti; nguyén td nhom 13, nhu nguyén tir Al; hodc nguyén t6 nhém 12, nhu
nguyén tir Zn, 1am nguyén tir kim loai trong phén tr cia no. Cac hop chét sau day duoc
sir dung dac biét tdt hon.

Céc vi du v alkylthio(thietanylthio) thiéc bao gdm metylthiotris(thietanylthio)
thibe, etylthiotris(thietanylthio) thiéc, propylthiotris(thietanylthio) thiéc, va isopropyl-
thiotris(thietanylthio) thiéc.

Cac vi du vé bis(alkylthio)bis(thietanylthio) thiéc bao gdm bis(metylthio)-
bis(thietanylthio) thiéc, bis(etylthio)bis(thietanylthio) thiéc, bis(propylthio)-
bis(thietanylthio) thiéc, va bis(isopropylthio)bis(thietanylthio) thiéc.

Céc vi du vé alkylthio(alkylthio)bis(thietanylthio) thiéc bao gbém etylthio-
(metylthio)bis(thietanylthio) thiéc, metylthio(propylthio)bis(thietanylthio) thiéc,
isopropylthio(metylthio)bis(thietanylthio) thiéc, etylthio(propylthio)bis(thietanylthio)
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thiée, etylthio(isopropylthio)bis(thietanylthio) thiéc, va isopropylthio(propylthio)-
bis(thietanylthio) thiéc.

Céc vi du v& hop cht dithio thiéc bis(thietanylthio) mach vong bao gom
bis(thietanylthio)dithiastanetan, bis(thietanylthio)dithiastanolan, bis(thietanylthio)-
dithiastaninan, va bis(thietanylthio)trithiastanocan.

Céc vi du v& hop chat alkyl(thietanylthio) thiéc bao gdbm
metyltris(thietanylthio) thiéc, dimetylbis(thietanylthio) thiéc, butyltris(thietanylthio)
thiéc, va tetrakis-(thietanylthio) thiéc.

Céc vi du v& hop chét chia kim loai khac véi thiéc bao gdm tetrakis-
(thietanylthio)germani va tris(thietanylthio)bismut.

(B4-3) Hop chét c6 thé polyme hoa don chuc:

Hop chét ¢6 thé polyme héa nay 1a hop chit c6 mot nhém OH hodc nhém SH
trong phén tir cia nd va duoc st dung két hop véi polyol néu trén dé 1am tang cac dic
tinh quang sic bing cach diéu chinh trong lwgng phan tir hodc murc do lién két ngang.
Céc vi du vé hop chét co thé polyme hoa don chirc nay bao gbm céc hop chét sau day.
Polyetylen glycol monooleyl ete, polyetylen glycol monometyl ete, polyoxyetylen
lauryl ete, polyoxyetylen alkyl ete, polyoxyetylen 2-etylhexyl ete, polyoxyetylen
tridexyl ete, polyoxyetylen xetyl ete, polyoxyetylen stearyl ete, va polyetylen glycol
mono-4-octylphenyl ete.

(B4-4) Hop chét c6 thé polyme héa loai hdn hop:

Hop chét c6 thé polyme héa nay co nhiéu loai nhém c6 thé polyme hoa khac
nhau trong phan t& cia nd, va cac dic tinh vat ly khac nhau ¢6 thé duogc du dinh duogc
diéu chinh bang cach st dung hop chét c6 thé polyme héa nay.

Céc vi du vé hop chét c6 thé polyme hoa loai hdn hop nay bao gdm cac hop
chét sau day.

Céc vi du v& hop chét co thé polyme héa loai polyme hoa g6¢/OH bao gbm 2-
hydroxy metacrylat, 2-hydroxy acrylat, 2-hydroxypropyl acrylat, va hydroxypropyl
metacrylat.

Céc vi du v& hop chét ¢6 thé polyme hoa loai polyme hoa gbc/isoxyanat bao
gbm 2-isoxyanatoetyl metacrylat va 2-isoxyanatoetyl acrylat.

Céc vi du v& hop chét co thé polyme hoa loai OH/SH bao gbm 2-
mercaptoetanol, 3-mercapto-1,2-propandiol, glyxerin di(mercaptoaxetat), l-hydroxy-4-
mercapto-xyclohexan, 2,4-dimecaptophenol, 2-mercaptohydroquinon, 4-
mercaptophenol, 1,3-dimecapto-2-propanol, 2,3-dimecapto-1-propanol, 1,2-
dimecapto-1,3-butandiol, pentaerytritol tris(3-mercaptopropionat), pentaerytritol

mono(3-mercaptopropionat), pentaerytritol bis(3-mercaptopropionat), pentaerytritol
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tris(thioglycolat), pentaerytritol pentakis(3-mercaptopropionat), hydroxymetyl-
tris(mercaptoetylthiometyl)metan, ]-hydroxyetylthio-3-mercaptoetylthiobenzen, 4-
hydroxy-4'-mercaptodipheny! sulfon, 2-(2-mercaptoetylthio)etanol, dihydroxyetyl
sulfua mono(3-mercaptopropionat), dimecaptoetan mono(salixylat), va
hydroxyetylthiometyl-tris(mercaptoetylthio)metan.

Trong céc hop chét ¢6 thé polyme héa (B1) dén (B4) néu trén, hop chét co thé
polyme hoa dugc uu tién st dung 1a hop chét c6 thé polyme hoa gbc (B1) hodc hop chét
c6 thé polyme héa trén co s¢ uretan (B3) trong phuong phéap ngao tron; hop chét c6 thé
polyme hoa gbc (B1) trong phuong phap tao cAu trac nhiéu 16p; hodc hop chét c6 thé
polyme hoéa trén co s& uretan (B3) trong phuong phap két dinh.

(C) Chét ting tdc hoa ran polyme hoa:

Céc chét tang tdc hoa rin polyme héa khéac nhau c6 thé dugc st dung dé ting
nhanh tdc d polyme hoa va hoa rén cua hdn hop quang sic theo sang ché theo céc loai
cta hop chit co thé polyme héa (B) néu trén va nhém chirc ¢6 thé polyme hoa dugc dua
vao mach bén cta hgp chét quang sic (A).

Vi dy, trong truong hgp ma trong do hop chit ¢ thé polyme hoa gbe (B1) dugc
st dung, va nhém chirc ¢6 thé polyme hoa gbc duge dua vao mach bén ctia hop chét
quang sdc (A), chét khoi mao polyme hoa (C1) duge st dung lam chét tang tdc hoa ran
polyme hoa.

Trong truong hop ma trong do ché pham c6 thé hoa rén chira hop chét co thé
polyme hoa trén co s& epoxy (B2), hop chét c6 thé polyme héa trén co s& episulfua (B4-
1), hodc hop chét c6 thé polyme hoa trén co sé thietanyl (B4-2) dugc sir dung, va nhém
epoxy, nhém episulfua, hodc nhom thietanyl duge dua du6i dang nhom chic ¢o thé
polyme hoa vao mach bén cua hgp chét quang sic (A), chét hoéa ran epoxy (C2-1) va
chét xuc tac polyme hoa cation (C2-2) dé thuc hién phan tng polyme héa mé vong nhém
epoxy dugc st dung lam chét tang tdc hoa ran polyme hoéa.

Ngoai ra, trong trudng hop ma trong d6 hop chét co6 thé polyme hoa trén co s&
uretan (B3) hodc hop chét c6 thé polyme héa khac (B4) duoc sir dung, va nhom OH,
nhém SH, nhém NHa, nhém NCO, hodc nhém NCS dugce dua dudi dang nhom chure ¢6
thé polyme hoa vao mach bén ctia hop chit quang sic (A), chit xtc tic phan ng uretan
(C3-1) hodc chét ngung tu (C3-2) dugc st dung lam chét tang tbc hoa ran polyme hoa.
(C1) Chét khoi mao polyme hoa

Chét khoi mao polyme héa bao gdm chét khoi mao polyme héa nhiét va chat
khoi mao polyme hoa quang, va cu thé, cac vi du vé chung dugc dua ra dudi day.

Pé 1am chat khoi mao polyme hoa nhiét, cac vi du vé diaxyl peroxit bao gom

benzoyl peroxit, p-clobenzoyl peroxit, decanoyl peroxit, lauroyl peroxit, va axetyl
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peroxit.

Céc vi du vé peroxy este bao gbm t-butylperoxy-2-etyl hexanoat, t-butylperoxy
neodecanoat, cumylperoxy neodecanoat, va t-butylperoxy benzoat.

Céc vi du vé percacbonat bao gom diisopropylperoxy dicacbonat va di-sec-

“butylperoxy dicacbonat.

Céc vi du vé hop chét azo bao gdm azobisisobutyronitril va 2,2'-azobis(2,4-
dimetylvaleronitril).

DPé 1am chét khoi mao polyme hoéa quang, cac vi du v& hop chét trén co s
axetophenon bao gbm 1-phenyl-2-hydroxy-2-metylpropan-1-on, 1-hydroxyxyclohexyl
phenyl keton va 1-(4-isopropylphenyl)-2-hydroxy-2-metylpropan-1-on.

Céc vi du vé hop chit trén co sé a-dicarbonyl bao gdm 1,2-diphenyletandion va
metylphenyl glycoxylat.

Céc vi du vé& cac hop chét trén co s¢ axylphosphin oxit bao gbm 2,6-
dimetylbenzoyl diphenylphosphin oxit, 2,4,6-trimetylbenzoyl diphenylphosphin oxit,
metyl este clia axit 2,4,6-trimetylbenzoy! diphenylphosphinic, 2,6-diclobenzoyl
diphenylphosphin oxit, 2,6-dimetoxybenzoyl diphenylphosphin oxit, va
phenylbis(2,4,6-trimetylbenzoyl)phosphin oxit.

Trong truong hgp ma trong do chét khoi mao polyme héa quang duoc str dung,
chét tro tang tdc hoa rin polyme hoa da biét, nhu amin bac ba, cling c6 thé dugc st dung
két hop.

(C2-1) Chét hoa ran epoxy:

Céc vi du v& hop chit amin va mudi ctia n6 bao gdbm 2-metylimidazol, 2-etyl-
4-metylimidazol, 1,8-diaza-bixyclo(5,4,0)-7-undexen, trimetylamin, benzyl
dimetylamin, trietylamin, 2.4,6-tris(dimetylaminometyl)phenol, va 2-
(dimetylaminometyl)phenol.

Cac vi du v& mudi amoni béc bdn bao gdm tetrametylamoni clorua,
benzyltrimetylamoni bromua, va tetrabutylamoni bromua.

Cac vi du vé& hop chat phosphin hitu co bao gdm tetra-n-butylphosphoni
benzotriazolat va tetra-n-butylphosphoni-0,0-dietylphosphorodithioat.

Céac vi du vé mudi kim loai ctia axit carboxylic bao gdm crom (III) tricarboxylat
va thiéc octylat.

Céc vi du v& hop chit axetylaxeton chelat bao gbm crom axetylaxetonat.
(C2-2) Chét xtic tac polyme hoa cation:

Céac vi du vé chét xuc tac trén co s axit Lewis bao gbm phirc chét BF;-amin,
PFs, BFs, AsFs, va SbFs.

Céc vi du vé chét xuc tac polyme hoa cation ran nhiét bao gdom mu6i phosphoni,

47



43398 48166

mudi amoni bac bdn, mudi sulfoni, mudi benzylamoni, mudi benzylpyridini, mubi
benzylsulfoni, mubi hydrazini, este cua axit carboxylic, este ctia axit sulfonic, va amin
imit.

Céc vi du vé chét xtc tac polyme hoa cation co thé hoa rin bang tia tir ngoai
bao gom diaryl iodoni hexaflophosphat va axit hexafloantimonic
bis(dodexylphenyl)iodoni.

(C3-1) Chat xtc tac phan tng uretan

Chét xtc tac phan tng nay dugc st dung dé tao ra lién két poly(thio)uretan
thong qua phan mg gifta polyiso(thio)xyanat v6i polyol hodc polythiol.

Cac vi du vé chung dugc dua ra dudi ddy. Trietylendiamin,
hexametylentetramin, N,N-dimetyloctylamin, N,N,N',N'-tetrametyl-1,6-diaminohexan,
4.4'-trimetylen  bis(1-metylpiperidin), 1,8-diazabixyclo-(5,4,0)-7-undexen, dimetyl
thiéc diclorua, dimetyl thiéc bis(isooctylthioglycolat), dibutyl thiéc diclorua, dibutyl
thiée dilaurat, dibutyl thiéc maleat, polyme dibutyl thiéc maleat, dibuty! thiéc dilixinolat,
dibutyl thiéc bis(dodexylmercaptit), dibutyl thiéc bis(isooctyl thioglycolat), dioctyl thiée
diclorua, dioctyl thiéc maleat, dioctyl thiéc maleat polyme, dioctyl thiéc bis(butyl
maleat), dioctyl thiéc dilaurat, dioctyl thic dilixinolat, diocty! thiéc dioleat, dioctyl thicc
di(6-hydroxy)caproat, dioctyl thiéc bis(isooctyl thioglycolat), va didodexyltin
dilixinolat. Ngoai ra, cac muéi kim loai khac nhau, nhu ddng oleat, ddng axetylaxetonat,
sit axetylaxetonat, st naphtenat, sét lactat, st xitrat, st gluconat, kali octanoat, va 2-
etylhexyl titanat cling dugc bao gom.

(C3-2) Chat ngung tu:

Céc vi du v& axit v co bao gdm hydro clorua, hydro bromua, axit sulfuric, va
axit phosphoric.

Céc vi du vé axit hitu co bao gdm axit p-toluensulfonic va axit camphorsulfonic.

Céac vi du vé nhua trao dbi ion axit bao gém hop chét thu dugc béng cach dua
nhém sulfonat vao copolyme styren-divinylbenzen.

Céc vi du vé carbodiimit bao gdm dixyclohexyl carbodiimit va I-etyl-3-(3-
dimetylaminopyrolyl)-carbodiimit.

Luogng trdn cua chét tang toc hoéa rin polyme héa (C)

Céc chét tang tdc hoa ran polyme hoéa (C) khac nhau néu trén c6 thé dugc st
dung mot minh hodc két hop hai hodc nhiéu chéit, va luong ctia no ¢b thé dugc goi la
"lugng xuc tac". Vi du, lugng chét tang toc hoa ran polyme héa c6 thé 1a lugng nho nim
trong khoang tir 0,001 dén 10 phan khdi lugng, va dic biét 1 0,01 dén 5 phan khoi lugng
tinh theo 100 phan khéi lugng ctia hop chét ¢6 thé polyme hoa (B).

Céc thanh phan tron vao khéc trong ché pham c6 thé hoa ran:
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Mién 14 cac hiéu qua cla sang ché khong bi giam, ché pham c6 thé hoa ran theo
sang ché c6 thé duoc tron voi cac chét két hop khac nhau vé thuc chét 1a d3 biét, vi du,
cac chat dn dinh khéc nhau, nhu chét trg thao khuon, chét hép thu tir ngoai, chét hép thu
héng ngoai, chat &n dinh tir ngoai, chét chéng oxy hoa, chét trc ché tao mau, chét chéng
nhiém tinh dién, thudc nhudm huynh quang, thudc nhudm, chét tao mau, va chét diéu
vi, chat phu gia, dung moi, chét 1am déu mau, va chit kiém soat qué trinh polyme hoa,
nhu thiol vi du t-dodexyl mercaptan, néu can.

Trén tAt ca, khi chat én dinh tir ngoai dugc st dung, n6 c6 thé cai thién do bén
cia gde quang séc, va do do, chét nay 1a duoc uu tién. Dé lam chét 6n dinh t ngoai, da
biét chat én dinh quang amin khong tu do, chét chdng oxy héa phenol khong tu do, va
chét chéng oxy hoa trén co s& luu huynh. Chét 6n dinh tr ngoai dugc dac biét uu tién
duge dua ra duéi day. Bis(1,2,2,6,6-pentametyl-4-piperidyl)sebacat, ADK STAB LA-
52, LA-57, LA-62, LA-63, LA-67, LA-77, LA-82, va LA-87, tht ca ching 1 san pham
ctia Adeka Corporation; 2,6-di-tert-butyl-4-metyl-phenol, etylenbis(oxyetylen) bis[3-(5-
tert-butyl-4-hydroxy-m-tolyl)propionat]; va IRGANOX 1010, 1035, 1075, 1098, 1135,
1141, 1222, 1330, 1425, 1520, 259, 3114, 3790, 5057, va 565, tAt ca chung 1a san phdm
cua Ciba Specialty Chemicals Inc.

Mic dii lugng chit én dinh tir ngoai 12 khong bi giéi han cu thé mién 1a cac higu
qua theo sang ché khong bi giam, lugng nay thuong nam trong khoang tr 0,001 dén 10
phan khéi luong, va dic biét 12 0,01 dén 1 phan khéi lwong tinh theo 100 phan khéi
lwgng ciia hop chat quang sdc. Cu thé, trong trudng hop ma trong d6 chét 6n dinh quang
amin khong tuy do dugc su dung, khuyén cdo str dung chit dn dinh nay vai lugng tot hon
12 ndm trong khoang tir 0,5 dén 30 mol, t6t hon nita 14 1 dén 20 mol, va con t6t hon nita
14 2 dén 15 mol cho mdt mol gbc quang sic dé ngan sy tréi mau cua tong mau da phat
trién dugc diéu chinh, két qua 14 tic dung cai thién do bén khac nhau theo loai gbc quang

sac.

Hop chét quang sdc khac voi hop chit quang séc (A) theo sang ché ciing c6 thé
dugc st dung mién 1a céc hiéu qua theo sang ché khong bi giam.
Thanh phan dugc wu tién cua ché phdm co thé hoa rin

Cu thé, trong truong hgp ma trong d6 hop chét quang sic theo sang ché c6 nhoém
¢6 thé polyme héa, san phim quang séc hoa ran c6 thé thu dugc bang céch polyme hoa
moOt minh nd.

Hop chét quang sdc (A) ciing ¢6 thé dugc st dung két hop véi hop chét ¢6 thé
polyme hoéa (B).

Trong ca hai truong hop, t5t hon néu khdi lugng tuong tmg vai gbc quang sic
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duoc didu chinh t6i 0,001 dén 10% khéi luong tinh theo 100% khdi lugng cia tong
luong cua ché phim c6 thé hoa ran dé thu duoc mat dd mau quang hoc du cao.

Khéi luong twong tmg véi gbc quang sic thay ddi theo hé boc 1 cac dic tinh
quang sic. Vi duy, trong trudng hop bdc 16 cac dac tinh quang sic bang phuong phap
ngao tron, khdi lwong néu trén t5t hon 12 ndm trong khoang tir 0,001 dén 2% khéi lugng,
va dic biét t6t hon 14 tir 0,001 dén 1% khéi lugng, va trong trudmng hop boc 10 céac dac
tinh quang sic bang phuong phap tao cAu tric nhiéu 16p va phuong phép két dinh, khéi
luong néu trén tot hon 1a nim trong khoang tir 0,1 dén 10% khéi lugng, va dic biét tbt
hon 1 nim trong khoang tir 1 dén 7% khéi luong.

Ty 1€ trdn cda hop chét quang sic (A) va hop chét c6 thé polyme héa (B) thay
d6i theo s lugng cac nhém (mach bén) ¢6 gbc quang sic chira trong mot phan tir hop
chét quang sic.

Trong truong hop ma trong do s6 luong cac nhém (mach bén) cua gbc quang
sdc chira trong mot phan tir nim trong khoang tir 1 dén 9, t6t hon néu tron hop chét
quang séc (A) v6i lugng nam trong khoang tir 0,5 dén 80% khéi luong va hop chét co
thé polyme héa (B) véi lugng nam trong khoang tir 20 dén 99,5% khdi lugng; va trong
treong hop ma trong do s6 luong cdc nhém (mach bén) cua gbc quang sdc chua trong
mdt phéan tir nim trong khoang tir 2 dén 16, tdt hon néu tron hop chét quang sdc (A) vé6i
lwong nim trong khoang ttr 0,1 dén 50% khéi lugng va hop chét ¢6 thé polyme hoa (B)
v6i luong tir 50 dén 99,9% khéi luong.

Ngoai ra, theo sang ché, dé co tac dung cai thién cac dic tinh quang sdc bang
hop chét quang sic (A) & muc cao nhét, ty 18 tron néu trén co thé duogc xéac dinh thich
hop theo loai hop chét quang sdc (A) va loai hop chét c6 thé polyme hoa (B) can sir
dung.

Trong truong hgp ma trong d6 nhom chire c6 thé polyme hoa can dugc dua vao
nhom mach dai hodc nhém mach ng'fm, tot hon 12 nhém mach dai cua hop chét quang
shc (A) 1a nhom acrylic va/hodic nhém metacrylic, tét nhét 1 sir dung hop chit c6 thé
polyme hoéa gbe (B1) két hop dé 1am hop chét c6 thé polyme hoa (B).

Trong trudng hop nay, déi voi ty 18 tron ciia thanh phan (B1), khi tinh dén do
cting, cac ddc tinh co hoc, va céc déc tinh quang sic, nhu mat dd quang mau va toc do
mAt mau, cua san phdm quang sic hoa ran thu dugc, khi tong lugng cua thanh phén (B1-
1), thanh phan (B1-2), hop chét (B1-3), va thanh phéan (B1-4) dugc xac dinh 1a 100%
khéi lwgng, t5t hon néu didu chinh lwong cia thanh phan (B1-1) & 80 dén 100% khéi
lwong va tong lugng cta thanh phan (B1-2), hop chat (B1-3), va thanh phan (B1-4) 6 0
dén 20% khéi lugng. Nigoai ra, khi tdng lugng ciia céc thanh phén (B1-1) dugc xéc dinh
14 100% khdi luong, t5t hon néu didu chinh luong ctia thanh phan (B1-1-1) & 30 dén
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80% khéi lugng, luong cta thanh phin (B1-1-2) & 10 dén 50% khoi lugng, va luong
ctia thanh phan (B1-1-3) & 0 dén 20% khdi lugng twong tng.

Trong truong hop ma trong d6 nhom chue ¢o thé polyme héa can dugc dua vao
nhém mach dai hoac nhém mach ngén, tdt hon 1a nhom mach dai cta hop chét quang
séc (A) 1a nhém OH va/hogc nhom SH, tdt nhat 1a sir dung polyol (B3-1), polythiol (B3-
2), polyamin (B3-3), polyisoxyanat (B3-4), va polyisothiaxyanat (B3-5) két hop dé tao
thanh lién két uretan, lién két thiouretan, lién két ure, hogc lién két thioure (d3c bigt 1a
lién két uretan hodc lién két thiouretan).

Trong trudng hop nay, da khuyén céo diéu chinh luong ctia nhom SH va nhoém
OH & khoéng tir 0,8 dén 1,2 mol, ddc biét t6t hon 12 0,85 dén 1,15 mol, va tot nhat 12 0,9
dén 1,1 mol cho modt mol nhém NCO hodc nhém NCS.

St dung ché pham co thé héa ran

Déi v6i ché phém c6 thé héa ran theo sang ché, trong trudong hop ma trong do
mach ¢6 nhoém c6 thé polyme hoa duge dua vao hop chit quang sic (A), thdm chi chi
hop chét quang sdc (A) c¢6 thé duge st dung. Vi duy, thm quang séc (san phim quang sdc
hoéa rén) c6 thé dugc san xuét bang cach dbc hop chit quang sic (A) thanh tam.

Dung dich pht duoc diéu ché bang cach phan tan hodc hoa tan ché pham co thé
hoa rin néu trén trong dung moi hitu co, va dung dich pht nay duoc gén lén tdm quang
hoc hodc mang quang hoc trong subt, sau d6 dugc sdy dé tao ra 16p phu quang sdc (san
phim quang sic hoa rin), bang cach dé c6 thé boc 10 cac dic tinh quang sac.

N6i chung, ché phim c6 thé hoa ran theo sang ché tot hon 1a hdn hop cta hop
chat c6 thé polyme hoa (B) hodc chét tang tdc hoa ran polyme hoa (C) ngoai hop chét
quang séc (A). Vi dy, mong mudn 1 ché phdm quang sic duge diéu ché bang cach ngao
trdn nong chay cac thanh phan twong tmg va duogc polyme hoa va hoa ran dé tao ra san
phdm quang sdc hoa rin, bang cach d6 bdc 10 cac dic tinh quang sic bang san phim
duoc hoa ran nay. Mic du vi du vé viéc tao hinh ché phém c¢6 thé hoa ran chira hop chét
c6 thé polyme héa (B) thanh san pham quang séc hoa ran dugc giai thich dudi day, ngay
c4 trong trudng hgp ma trong do chi hop chét quang sdc (A) ma mach c¢6 nhom cé thé
polyme héa da duoc dua vao duge sir dung, phuong phap gidng nhu phuong phép dé
hoéa rén ché pham cé thé hoa rén c6 thé dugc str dung. Ngoai ra, hop chét quang sic (A)
chira trong ché phim co thé hoa rin c6 thé c6 hodc c6 thé khong c¢6 nhom co thé polyme
hoa.

Qua trinh polyme hoa va hoa rén dé san xuét san pham quang sic hoa ran dugc
thuc hién bang cach tién hanh polyme hoa gbc, polyme hoa m& vong, polyme hoa anion,
hodc polyme hoa ngung tu bang cach chiéu tia nang lwong hoat dong, nhu tia t ngoai,

tia a, tia B, va tia v, hodc gia nhiét hodc st dung ca hai cach trong s& chung. Ttc 13,
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phuong phap polyme héa ¢6 thé duoc st dung thich hop theo loai hgp chit c6 thé polyme
hoéa (B) hodc chit ting téc hoa rin polyme héa (C) va hinh dang clia san pham quang
sic hoa rdn can dugce tao ra.

Trong trudng hop polyme hoa nhiét ché phdm c6 thé hoa rén theo sang ché c6
hop cht c6 thé polyme hoa (B) v.v., dugc tron trong do, cu thé, nhiét do anh huong dén
cac dic tinh cta san phém quang séc hoa ran thu duoc. Diéu kién nhiét do nay bi anh
hudng boi loai va lugng cua chit khoi mao polyme héa nhiét va loai hop chét co thé
polyme hoa, va do d6, 16 rang 1a n6 khong thé bi gidi han. Tuy nhién, néi chung, phwong
phap trong dé su polyme hoa dugc bat dau & nhiét do tuong dbi thép, va sau do, nhiét
d6 duoc tang cham 1a duge vu tién. Thoi gian polyme hoa thay ddi theo cac yéu tb khac
nhau nhu nhiét do, va do do, t&t hon néu xac dinh trudc thoi gian tdi wu theo céac diéu
kién nay. Tuy nhién, ndi chung, t5t hon néu chon cac diéu kién ma trong d6 qué trinh
polyme hoa hoan thanh trong thoi gian tir 2 dén 48 gio. Trong trudng hop thu dugc tAm
quang séc nhiéu 16p, tdt hon néu thuc hién qua trinh polyme hoa ¢ nhiét do ma & do
phan ung gitta cac nhém chire ¢ thé polyme hoa xay ra. Trong truong hop do, tdt hon
néu xéc dinh nhiét do t&i wu va thoi gian tdi wu dé thu duge trong lwong phan tir myc
tiéu.

Trong truong hop polyme hoa quang ché phim co thé hoa rén theo sang ché,
trong sb cac didu kién polyme hda, cu thé, cuong do UV anh hudng dén cac dic tinh cia
san phAm quang séc hoa rén thu duge. Diéu kién chiéu tia nay bi anh huéng boi loai va
lwong cia chat khoi mao polyme hoa quang va loai monome ¢6 thé polyme hoa, va do
do, ro rang 1a n6 khong thé bi gi¢i han. Tuy nhién, néi chung, t5t hon néu chon diéu kién
sao cho tia UV nim trong khoang tir 50 dén 500 mW/cm? & budc soéng 365nm dugc
chiéu trong thdi gian tir 0,5 dén 5 phut.

Trong truong hop bdc 1§ cac dic tinh quang séc bang phuong phap ngao tron
str dung qua trinh polyme héa va hoa rén néu trén, ché phim co thé hoa ran dugc bom
vao khoang khong dugc tao boi khuodn thiy tinh duge gilt béng dém dan hdi hodc dém
ngin cach va dugc polyme hoa dic bang cach gia nhiét trong 10 khong khi hodc chiéu
tia nang luong hoat hoa, nhu tia tir ngoai, theo loai cua hop chét c6 thé polyme hoa (B)
va chét tang tc hoa ran polyme héa, bang cach d6 c6 thé thu dugc san phdm quang sic
héa ran dugc dac thanh vat liéu quang hoc, nhu thau kinh.

Theo phuong phap nay, trong kinh deo mét hodc twong tu, ¢6 cac ddc tinh quang
sdc, da thu duoc truc tiép.

Trong truong hop bdc 10 cac déc tinh quang sdc bang phuong phép tao chu tric
nhiéu 16p, dung dich phi dugc didu ché bang cach hoa tan thich hop ché phim co thé

hoa rin trong dung mdi hitu co, gin 1én bé mat clia nén quang hoc, nhu nén thau kinh,
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bang phuong phap phu quay, nhing, hodc twong tu, va sau d6 dugc sdy dé loai b6 dung
mdi hitu co, va sau d6, qua trinh polyme héa va héa ran duoc thuc hién béng cach chiéu
tia UV, gia nhiét, hodc tuwong tu trong khi tro, nhu nito, bang cach d6 tao thanh 16p quang
sic bao gdm san phim quang sic hoa rén trén bé mit ciia nén quang hoc (phuong phap
phu).

L&p quang sic bao gdm san phim quang sic hoa rén ciing c6 thé dugce tao ra
trén bé mit cia nén quang hoc bang cach polyme héa duc trong khudn trong dé nén
quang hoc, nhu nén thau kinh, dugc bd tri dbi dién véi khuodn thiy tinh theo cach sao
cho khoang khong dugc xac dinh trude duge tao ra gilta ching, va ché phdm c6 thé hoa
ran duge bom vio khoang khong nay, dé thuc hién qua trinh polyme héa-hoa ran bang
cach chiéu tia UV, gia nhiét, hodc twong ty & trang thai nay (phwong phap polyme hoa
duac).

Trong trudong hop tao thanh 16p quang sic trén bé mit cua nén quang hoc bing
phuong phép tao cAu trac nhiéu 16p néu trén (phuong phéap phi va phuong phap polyme
hoéa dac), su két dinh gitta 16p quang sdc va nén quang hoc ¢6 thé dugc ting 1én bing
cach xir ly hdéa hoc bé mit cua nén quang hoc bang dung dich kiém, dung dich axit, hodc
twong tu, hodc xir ly trude bang phuong phap vat ly bang cach phéng dién, phong dién
plasma, danh bong, hoac tuong tu. TAt nhién 1, c6 thé tao 16p nhua két dinh trong subt
trén bé mit ctia nén quang hoc.

Ngoai ra, trong trudong hop boc 19 cac dac tinh quang sic bang phuong phap két
dinh, qua trinh dac tAm dugc thuc hién bang cach st dung ché phém ¢6 thé hoa rin dé
tao ra tAm quang séc, sau do, tAm nay duoc bb tri gitra hai tAm trong sudt (cac tim quang
hoc) va thuc hién qud trinh hoa ran polyme héa néu trén, bang cach d6 thu dugc tAm
quang séc nhiéu 16p trong d6 16p quang sdc dung lam 16p két dinh.

Trong truong hop nay, tAm quang sic cling c6 thé dugc tao ra bang cach st dung
phuong phéap, nhu phu bang dung dich phu duoc didu ché bang cach hoa tan ché pham
¢6 thé hoa ran trong dung mdi hitu co.

T4m quang sdc nhiéu 16p thu duge nay duge hod rén trong khuon ching han, va
sau d6, nhua déo nhiét (vi dy, polycacbonat) dung cho nén quang hoc, nhu thu kinh,
dugc dic phun dé thu duoc nén quang hoc, nhu thau kinh c6 hinh dang dugc xac dinh
trude va ¢b cac déc tinh quang sdc. Ngoai ra, tAm quang sdc nhiéu 16p nay cling c6 thé
duogc lién két v4i bé mit cla nén quang hoc béng keo hoac chéit twong tw. Theo cach do,
cling c6 thé thu dugce thAu kinh quang sic.

Trong truong hop san xuét tim quang séc nhiéu 16p nhu néu trén, cu thé, theo
quan diém 1a kha nang bam dinh véi nén quang hoc 1 cao, t5t hon néu hop chit co thé

polyme héa trén co s6 uretan hodc ure (B3), didc biét 1a hop chét c6 thé polyme héa trén
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co s& uretan dugce st dung lam hop chét ¢6 thé polyme héa (B) va duoc diéu chinh dé
tao thanh polyuretan.

Ché pham c6 thé héa rén néu trén theo sang ché c6 thé boc 19 cac dac tinh quang
sdc tuy&t voi, nhu mat do quang mau va tdc do mat mau, va duge st dung mot cach hiéu
qua dé san xuét nén quang hoc c6 cac dic tinh quang sic, vi du, thdu kinh quang sic,
ma khong 1am giam cac dac tinh, nhu do bén co hoc.

Theo muc dich st dung, c6 thé xi ly sau di véi 16p quang sic hodc san phdm
quang sic hoa rén duoc tao thanh tir ché pham c6 thé hoa rén theo sang ché, nhu nhuém
bang thubc nhudém, nhu thudc nhudém phan tan, san xuét mang phu cing bang céch sir
dung chit két hop silan hogc chét phu cting bao gdm dung dich keo chra silic, ziricon,
antimon, nhom, thiéc, hodc vonfram lam thanh phﬁn chinh, tao mang mong br?lng cach
két tia pha hoi oxit kim loai, nhu SiO, TiOz, va ZtOy, xit Iy chéng phén xa bing mang

moéng dugc tao ra béng cach gan polyme hitu co, hodc xir ly chéng nhiém tinh dién.

Vi du thwe hién sang ché

Sau day, sang ché dugc mo ta chi tiét dua vao cac vi du va céc vi du so sanh,
nhung can hiéu rang sang ché khong bi gi6i han & cac vi du nay. Cac dung cu do duoc
str dung trong sang ché va phuong phap diéu ché mdi thanh phan, v.v., dugc mod té trude.
X4c dinh trong lugng phén tu; sdc ky thdm gel (Gel Permeation Chromatography, GPC)

May séc ky chét 16ng (san pham ctia Nihon Nudes K.K.) dugc sir dung lam thiét
bi GPC. Shodex GPC KF-802 (s6 luong phan tt gidi han loai trir: 5000), KF802.5 (sb
lugng phan t& gii han loai trir: 20000), KF-803 (sé lugng phén tir gidi han loai trur:
70000), KF-804 (s lugng phan tir gii han loai trir: 400000), va KF-805 (sb luong phan
tr gidi han loai trir: 2000000), tat ca ching 1a san pham cta Showa Denko K.K., dugc
stt dung thich hop 1am cdt theo trong lugng phén tir cua mau can phan tich. Ngoai ra,
dimetyl formamit (DMF) duoc st dung lam dung dich phat trién dé thuc hién viéc do
trong diéu kién tbc do dong 1 mL/phut va nhiét do 40°C. Polystyren duoc sir dung lam
chét chudn so sanh dé thu dwoc trong lugng phan tir trung binh khéi bing céch bién dbi
so sanh. Khtc xa ké vi sai dugc str dung lam thiét bi phat hién.
Vidul
Téng hop hop chét quang séc lién két véi xyclodextrin (CyD1)

Hop chat CyD1 nay 1a hop chét trong trudng hop st dung xyclodextrin 1am hop
chit tao thanh gbc da hoa tri.
Budc thi nhét

100m] toluen duge bd sung vao 4,7g (10mmol) hop chit duoc thé hién bing
cong thirc (11) sau day:
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‘ OH

5,3g (15mmol) hop chét duoc thé hién bang cong thic (12) sau day va dugc
tdng hop theo phuong phap dugc md ta trong WO 2006/022825 A:

X OH
SA® @
A~ OH

va 0,25g (Immol) pyridini p-toluensulfonat va dugc gia nhiét két hop voi khudy & 75°C
trong 1 gio. Sau khi lam ngudi t6i nhiét d6 trong phong, chét thu dugc duge rira ba 1an
bang 100ml nuée, va 16p hitu co duoc chung cAt du6i ap sudt giam. Phan cin thu dugc
duoc tinh ché bang cach sdc ky ct trén silicagel, dé thu duge 6,2g hop chit dugc thé
hién bang cong thirc (13) sau day.

Q O
Jee)e
C

C
L

OH

(13)

Hiéu suat 1a 77%.
Budc tht hai

200ml diclometan dugc bd sung vao 6,2g (7,7mmol) hop chit dugc thé hién
bang cong thirc (13) néu trén, 1,55g (15,5mmol) anhydrit sucxinic, va 1,95g (19,3mmol)
trietylamin va duoc khudy & nhiét d6 trong phong trong 12 gio. Sau khi lam lanh bang
nuée da, dung dich axit clohydric 10% dugc bd sung tir tir cho dén khi do pH dat t6i 1,

dé thuc hién viéc tach chét 16ng. Chét thu dugc duoc ria ba 14n bang 250ml nuéc, va
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16p hitu co duge chung cét dudi ap sudt gigm. Phin cin thu duge dugc tinh ché bang
céch sic ky trén silicagel, dé thu dugc 6,6g (7,3mmol) hop chét duoc thé hién bang cong
thie (14) sau day.

(@]
2 ()
9e’e
O
SRS
Hiéu suit 14 95%.

(0]
(0]
1 /“\/\”/OH
(0]
(@]
Budce tht ba

18ml THF (tetrahydrofuran)/DMSO (dimetyl sulfoxit) (1/1, theo thé tich) duogc
bd sung vao 96mg (0,1mmol) hop chét dugc thé hién bang cong thirc (14) néu trén va
118mg (0,1mmol) 2-hydroxypropyl-o-Xyclodextrin c6 ban trén thi truong va khudy. Sau
d6, 192mg carbodiimit tan trong nudc (water-soluble carbodiimide, WSC) va 63mg
dimetylaminopyridin (dimethylaminopyridine, DMAP) dugc bd sung va khudy trong 12
gio trong diéu kién bong rAm. Sau khi khang dinh su bién mAt ctia cac nguyén lidu bang
cach séc ky 16p mong (thin layer chromatography, TLC), nuéce duoc bd sung vao dé két
thiic phan tng. Sau khi chiét bang etyl axetat, phan cin dugc cd bing thiét bi lam bay
hoi va tao hon dich dic lai bé’mg 10ml axeton, dé thu dugc hop chét quang sic dugc thé
hién bing cong thic (15) sau ddy va c6 nhém (mach bén) chira gbc quang sdc (hiéu suat:
53mg).
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Theo 'H-NMR, di khing dinh dugc rang gbc quang sic dugc thé hién bang
cong thac (15) néu trén véi s6 luong 1,8 gbc duge dua vao a-xyclodextrin.

Sau do, 28mg hop chit quang sic duge thé hién bang cong thire (15) thu duge
& trén, 77mg anhydrit sucxinic, va 0,11ml trietylamin duoc hoa tan trong 5,0ml
diclometan va dwoc khudy & nhiét do trong phong trong 14 gio. Sau do6, 138mg
polypropylen glycol monobutyl ete (trong lwgng phén tir trung binh sb: 1000), 40mg
WSC, va 10mg DMAP duoc bd sung va dugc khudy & nhiét do trong phong trong 12
gi0 trong diéu kién bong ram. Sau khi chung cit dung mdi duédi ap sudt giam, phan cin
dwoc tinh ché bang cach sic ky trén silicagel (dung moi hién hinh: axeton/etyl axetat =
5/95), dé thu dugc 67mg hop chét quang sic (CyD1) dugc thé hién bang cong thiic (16)

sau ddy va c6 mach polypropylen glycol monobutyl ete (nhém mach dai) dugc dua vao

do.
O
© QVO;/\/ (16)
O

Theo 'H-NMR, da khing dinh dugc ring mach dai dugc thé hién bang cong
thtre (16) néu trén voi sb luong 9,3 mach duge dua vao a-xyclodextrin.

Céc dic tinh cua hop chét quang séc thu dugc (CyD1) dugc dua ra dudi day.
Céc gia tri bing s6 sau day 1a gi4 tri trung binh.
Téng hoa tri cua géc da hoa tri

Xyclodextrin (hgp chét tao thanh gbc da hoa tri) tong hoa tri: 18
Céc nhom phan tng con lai ma khong dugc phan tng

S6 lwong nhom phén tng con lai ma khong dugc phan tng trong xyclodextrin:
6,9
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Céc nhom chira gbe quang sic

$6 luong cac nhém chira goe quang sdc: 1,8

Mitc d cai bién ctia mach bén chtra gbc quang séc: 0,10 (10%)

Trong lugng phan tr trung binh s& ctia mach bén chira gbc quang sic: trung
binh khoang 160 (khong tinh gdc quang sic)
Nhom mach dai

Sb luong cac nhom mach dai: 9,3

Mirc dd cai bién cia nhém mach dai: 0,52 (52%)

Trong lugng phén tir trung binh s6 cia cac nhom mach dai: trung binh khoang
1200 (tan cung 1a nhom butyl)
S6 lugng cac nhém mach ngén

S6 luong cac nhém mach ngan: 0
Trong lugng phén tr trung binh khéi ctia chinh hop chét quang sdc

Trong lugng phén tr trung binh khéi Mw (GPC): 13000

Tir cac két qua nay, luu y rang CyD1 c6 cdu truc trong d6 gbc quang sdc dugc
dua vao 10% cac nhom hydroxy cta a-xyclodextrin, va polypropylen glycol monobutyl
ete (mach dai) duge dwa vao 52% cac nhom hydroxy cua a-xyclodextrin. Ngoai ra, tir
cac két qua do 'H-NMR, luu y rang mach bén c6 gbc quang séc voi sb lugng trung binh
1a khoang 1,8 va mach dai voi sd luong trung binh khoang 9,3 dugc dua vao cho mot
phén tur.
Vidu?2
Piéu ché ché phim c6 thé hoa ran (sau day doi khi duoc goi don gian 1a "(Y1)"), va tao
ra va danh gi4 san pham quang sdc hoa ran
Diéu ché ché phdm c6 thé hoa rin

Theo cong thirc sau day, cac thanh phan tuong tng dugc tron ky dé didu ché
ché pham quang sic c6 thé hoa ran (Y1).
Cong thuec:
(A) Hop chét quang sdc

CyD1 (dugc diéu ché trong Vi du 1) 69,3mg (thudc nhudm quang sdc: 9,6 pmol)
(B) Hop chat ¢c6 thé polyme hoa

(B1-1-1-4) Norbornen metan diisoxyanat: 4,58g

(B3-2) Pentaerytritol tetrakis(3-mercaptopropionat): 5,42g
(C) Chit tang tdc polyme hoa-hoa ran

(C3-1) Dimetyl thiéc diclorua: 10mg
Tao ra va danh gia san pham quang séc hoa ran

Bing céch st dung ché pham c6 thé hoa ran (Y1) néu trén, san pham quang sac
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hoa ran da thu dugc bang phuong phéap ngao trn. Do cac hop chét c6 thé polyme héa
(B) dugc su dung trong ché phim c6 thé hoa ran (Y1) 12 norbornen metan diisoxyanat
va pentaerytritol tetrakis(3-mercaptopropionat), nén duogc tao thanh tir cac hop chét c6
thé polyme héa (B) nay c6 khoang khong tu do hep. Do do, rd rang la mién 13 cac dic
tinh quang sdc c6 thé dat duge trong nén nay, cic dic tinh quang sdc tuyét voi hon sé
dat duoc.

Phuong phap polyme hoa duge mo ta dudi day.

Sau khi ché phdm c6 thé hoa ran (Y1) néu trén dugc kht bot k§, ché phdm nay
duge bom vao khudn dic bao gdm khudn duc day 2mm dugc tao boi cac khudn thuy
tinh da dugc xit Iy chéng dinh khudn va 16p dém copolyme etylen-vinyl axetat. Sau do,
ché phdm nay dugc hoa rin trong 15 giod trong khi tang dan nhiét do tir 30°C dén 95°C.
Sau khi két thic qua trinh polyme hoa, san pham quang sic hoa ran dugc thao ra khoi
cac khuon thiy tinh ciia khuodn duc.

San pham quang séc hoa ran thu duge duge st dung 1am mau va dugce tiép xtic
voi 4nh sang c6 cuong do chum sang ¢ 365nm 1a 2,4 mW/cm? trén bé mit cia polyme
(16p phu quang sic) va & 245nm 1a 24 pW/cm? véi dén xenon SHL-100 L-2480 (300
W), 1a san pham ctia Hamamatsu Photonics K.K. thong qua bd loc khéi luong khong
khi (san phdm ctia Corning Incorporated) 6 nhiét do 20+1°C trong 120 gidy, bang cach
d6 hién mau va do cac ddc tinh quang sdc cia san phdm quang sdc nhiéu 16p. Céc dic
tinh quang sdc tuong tmg dugc danh gia bang cac phuong phép sau day. Cac két qua
duoc thé hién trong bang 1.

Budc song hap thu cuc dai (Amax):

bay la budc song hép thu cuc dai sau khi hién mau dugc xdc dinh bé'xng phé
quang ké (bd tach song quang da kénh tuc thoi MCPD1000), la san pham ctia Otsuka
Electronics Co., Ltd. Bugc song héip thu cuc dai c6 lién quan tdi tong mau ¢ thoi diém
hién mau.

Mat dd quang mau {&(120) - £(0)}:

Hiéu sd giita ndng sudt hap thu {(120)} sau 120 gidy tiép xtc véi anh sang &
budc song hép thu cuc dai néu trén va nang suét hép thu £(0) trudce khi tiép xtc. C6 thé
cho ring khi gia tri ndy tr& thanh 16n hon, céc dac tinh quang sic tré nén tuyét voi hon.
Téc dd méat mau [t1/2 (gidy)]:

Thoi gian cho dén khi ning sudt hap thu & budc song hap thu cuc dai clia mau
néu trén giam t6i 1/2 {£(120) - &(0)} khi sy tiép xuc v6i dnh sang duge tiép tuc trong
120 gidy va sau d6 ngung lai. Co thé cho ring khi thoi gian nay tré nén ngén hon, céc
déc tinh quang sdc trd nén tuyét voi hon.

Vi du so sanh 1
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Thay vi hop chét quang sdc trong Vi du 1, hop chét quang sdc (d1) chi bao gdm
gbc quang sdc va duoc thé hién bang cong thirc (17) sau ddy duoc tdng hop theo phwong
phap dugc mo ta trong WO 2006/022825 A.

O A0
feers
‘ o (17)

0

Biing cach sit dung hop chét quang séc (d1) thu duge, ché phim c6 thé hoa ran
(y1) chua céac hop chét c6 thé polyme héa (B) va chét tang toc hoa ran polyme hoéa (C)
thudc cdac loai khac nhau va cac ty 1€ tron gidng nhu trong Vi du 2 dugc tao ra sao cho
phan ctia thudc nhuém quang sic 12'9,6 pmol. Bang cach st dung ché pham co thé hoa
rén (y1) thu dugc nay, cac thao tac gidng nhu trong Vi du 2 dugc thyc hién, va viéc danh
gia giébng nhu thé duoc thuc hién. Cac két qua duge thé hién trong bang 1.
Vi du so sanh 2

Thay vi hop chét quang sdc trong Vi du 1, hop chét quang sic (d2) khong chtra
gbc da hoa tri, tirc 1a hop chét trong @6 nhém mach dai va gbc quang sic dugc lién két
truc tiép v61 nhau, dugc téng hop.

4,14g (5,0mmol) hop chit dugc thé hién bang cong thirc (13) néu trén dugc hoa
tan trong diclometan dugc loai nudc, sau d6 11,0g san phidm cdng axit sucxinic cia
polypropylen glycol monobutyl ete (trong luong phan tir trung binh sé: 2000) dugc thé

hién bang cong thirc (18) sau ddy duoc bd sung vao dé:

O
HOMO(O@AOZTA (18)

2,0g WSC va 120mg DMAP, sau d6 khudy & nhiét 6 trong phong trong 14 gio
trong diéu kién bong ram. Sau khi khéng dinh su bién mét cta cac nguyén liéu bing
céch TLC, 16p hitu co duogc rira bing nude va chung cét bang thiét bi 1am bay hoi dudi
ap suit giam. Phén cin dugc tinh ché bang cach sdc ky trén silicagel (dung mdi hién
hinh: axeton/etyl axetat = 5/95), dé thu duge chit dang dau (hi¢u suit: 78%) duoc thé
hién bang cong thirc (19) sau déy.
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(19)

Bing cach st dung 30,7mg hop chét quang sac lién két vi mach dai (d2) duoc
thé hién bang cong thirc (19) néu trén, cac thao tac gidng nhu trong Vi du so sanh 1 dugc
thye hién dé didu ché ché pham c6 thé hoa rin (y2) (sau day doi khi duge goi don gian
1a "(y2)"), ma tir d6 san pham quang séc hoa ran duge tao ra va duge danh gia. Cac két

qua duogc thé hién trong bang 1.

Béang 1
Hop chét Ché phim Amax Mat dc_)‘ foc df') mat
quang mau mau

Vidu?2 CyDl1 Y1 565nm 0,60 92 giay
Vidu so

sanh 1 dl yl 565nm 0,01 -
Viduso n

<anh 2 d2 y2 565nm 0,29 260 giay

Trong céc san pham quang sdc duge hoa ran thu duge, hop chét d1 (Vi du so
sanh 1) khong c6 cac dic tinh quang shc. Thuc té nay chimg to ring nén thiouretan néu
trén c6 mat do lién két ngang cao va khong c6 khoang khong ty do c6 thé cho phép boc
10 cac dic tinh quang sdc ctia hop chat d1.

Mic di hop chit d2 (Vi du so sénh 2) trong d6 mach dai dugc lién két truc tiép
v6i hop chét d1 c6 cac dic tinh quang sdc, n6 mang lai cac két qua 1a mat do quang mau
mong, va tbc do mAt mau thip. Piéu nay ching to rang viéc chi dua mach dai vao van
khong du dé tao ra cAu trac tach pha vi md, va do do6, khoang khong tu do cén va du dé
bdc 16 cac dac tinh quang sic ¢ loi khong thé duoc tao ra.

‘Nhu da thay rd tir Vi du 2 ¢6 lién quan dén sang ché, da ro rang 1a khi cAu trac
tach pha vi m6 nhu trong sang ché duoc thiét ké trude 1am cAu trac phan tir ctia hgp chét
quang séc, tham chi trong nén ma ban dau khong c6 khoang khong tu do ¢6 thé cho phép

boc 10 cac dic tinh quang sdc, cac ddc tinh quang sac ¢6 191 ¢6 thé dat dugc.
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YEU CAU BAO HOQ

1. Hop chét quang sic bao gbm:

gbc da hoa tri ma trén d6

it nhAt mot nhom c6 gde quang sac dugc thé,

it nhdt mot nhém mach dai khong chira gbc quang sdc va co trong lugng phan
tr 16n hon hodc béng 300 tiép tuc duogc thé, va

trong do géc da hoa tri duoc tao bdi phan tr mach vong, va phan tir mach vong
]a it nhat mot thanh phin dwoc chon tir nhém bao gém vong xyclodextrin, ete crao,

benzo-crao, dibenzo-crao, va dixyclohexano-crao.

2. Hop chét quang sdc theo diém 1, trong d6 téng s6 luong ciia nhom co gbc quang sic
va sb luong cia nhém mach dai cho mdt phan ti hop chét quang sic nim trong khoang
tir 2 dén 30.

3. Hop chit quang sfc theo diém 1 hoic 2, trong d6 gbc quang sic co it nhit mot cdu
tric duge chon tir nhom bao gdm naphtopyran, spirooxazin, spiropyran, fulgit, fulgimit,

va diaryleten.

4. Hop chét quang sic theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 gbc quang
sdc 1a indeno[2,1-f]naphto[1,2-b]pyran.

5. Hop chét quang séc theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 nhom c6

gbc quang sic 1a nhém dugc thé hién bang cong thic (1) hodc (1') sau day:

{—RtOHC—RZ-Oa—L—PC (1)
a \ | b
O
fRLOﬁC—RZ-Ca—L—PC (1"

a | é') b

|
O
trong do,

PC la nhém quang séc;

R! 1a nhom alkylen mach thing hozc mach nhanh c6 2 dén 8 nguyén tit cacbon;

R? 1a nhom alkylen mach thing hodc mach nhanh c6 2 dén 8 nguyén tir cacbon,
nhom alkylen mach théng hodc mach nhanh c¢6 mach nhanh 1a nhom axetyl va c6 3 dén
8 nguyén tir cacbon, hogc nhém alkylen mach thang hozc mach nhanh c6 lién két ete va
c6 3 dén 8 nguyén tir cacbon;

L. 13 nhém héa tri hai dugc thé hién bang cong thirc (2) sau day:
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g deolfels @

)

trong do,

R3 14 lién két don, nhém alkylen mach thdng hodc mach nhanh c6 1 dén 20
nguyén tr cacbon, nhom xycloalkylen ¢6 3 dén 12 nguyén tir cacbon, hodc nhém thom
¢ 6 dén 12 nguyén tir cacbon;

R*1a nhom alkylen mach thang hodc mach nhanh c6 1 dén 20 nguyén tir cacbon,
nhém xycloalkylen c6 3 dén 12 nguyén ti cacbon, nhom thom ¢6 6 dén 12 nguyén tir
cacbon, hodc nhom dialkylsilyl ¢ nhom alkyl mach théng hodc mach nhanh cé 1 dén
20 nguyén tr cacbon;

RS 12 nhom alkylen mach thang hodc mach nhanh c6 1 dén 20 nguyén tir cacbon,
nhom xycloalkylen ¢6 3 dén 12 nguyén tir cacbon, hodc nhoém thom c6 6 dén 12 nguyén
tir cacbon;

mdi nhém X! va X2 doc lap 1a lién két don, O, hodc NH;

¢ 1a s6 nguyén nam trong khoang tir 0 dén 50, d 1a s6 nguyén nam trong khoang
tir 0 dén 50, va e 1a s6 nguyén bang 0 hoic 1;

khi ¢ bing hodc 16n hon 2, thi cdc nhom hoa tri hai duge déng béi déu ngodc
don ctia "c" ¢6 thé 12 gibng nhau hodc khac nhau;

khi d bang hodc 16n hon 2, thi cac nhom hoéa tri hai dugc dong béi dau ngodc
don ctia "d" ¢6 thé 1a gidng nhau hodc khéc nhau,

a 12 s nguyén nim trong khoang tir 1 dén 50, va b 1a sé nguyén nim trong
khoang tir 0 dén 50;

khi a bing hodc 16n hon 2, thi cac nhém hoa tri hai duge déng boi déu ngodic
don ctia "a" c6 thé 1a gibng nhau hodc khac nhau; va

khi b bang hoic 16n hon 2, cic nhoém hoa tri hai dugc dong boi d4u ngodc don

cia "b" ¢ thé 1a giong nhau hodc khéc nhau.

6. Hop chat quang sic theo diém bat k¥ trong s cac diém tir 1 dén 5, trong d6 nhom
mach dai duoc thé hién bang cong thirc (3) hodc (3') sau déy:

6-0 C—R’-0 L'—Z (3)

JVR Hc”) a?

%Rﬁ HC R7C x'%u—z (3)
g
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trong do,
7 1a nhoém alkyl c6 1 dén 10 nguyén tir cacbon hodc nhém ¢ thé polyme hoa;
R® 1a nhom alkylen mach thing hodc mach nhanh c6 2 dén 8 nguyén tir cacbon;
R7 1a nhom alkylen mach thing hodc mach nhénh c6 2 dén 8 nguyén tir cacbon,
nhém alkylen mach thing hoic mach nhédnh c6 mach nhanh 12 nhom axetyl va ¢6 3 dén
8 nguyén tr cacbon, hodc nhom alkylen mach théng hodc mach nhanh c6 lién két ete va
¢6 3 dén 8 nguyén ti cacbon;
X' 12 lién két don, O, hodc NH; va

L' 12 nhom héa tri hai duoc thé hién bang cong thirc (2') sau day:

oy — 21 41_A) [ o5t .
_<R31 X! (ﬂ; X >;1—€R O]d1\R Te. (2"

trong do,

R3! 13 lién két don, nhém alkylen mach thing hodc mach nhanh ¢6 1 dén 20
nguyén tir cacbon, nhom xycloalkylen ¢6 3 dén 12 nguyén tir cacbon, hodc nhém thom
¢6 6 dén 12 nguyén tit cacbon;

R*!]a nhom alkylen mach thing hodc mach nhanh c6 1 dén 20 nguyén tir cacbon,
nhom xycloalkylen c6 3 dén 12 nguyén tr cacbon, nhom thom c6 6 dén 12 nguyén tir
cacbon, hodc nhom dialkylsilyl c6 nhom alkyl mach thang hoic mach nhanh c6 1 dén
20 nguyén tu cacbon;

R>! 1a nhom alkylen mach thang hozc mach nhanh ¢6 1 dén 20 nguyén tit cacbon,
nhom xycloalkylen c6 3 dén 12 nguyén tir cacbon, hogc nhém thom ¢6 6 dén 12 nguyén
tir cacbon;

mdi nhom X! va X2! doc lap 1a lién két don, O, hodc NH;

c1 12 s6 nguyén nim trong khoéng tir 0 dén 50, di 12 s6 nguyén nam trong khoang
tir 0 dén 50, va e; 1a sb nguyén bang 0 hoic 1;

khi ¢ béng hodc 16n hon 2, thi cAc nhém hoa tri hai ¢6 thé 1a giéng nhau hodc
khac nhau;

khi d; bang hodc 16n hon 2, thi cic nhom hoa tri hai c6 thé 1a giéng nhau hoic
khac nhau;

f 1a s nguyén nam trong khoang tr 1 dén 50, va g la sd nguyén nim trong
khoang tir 0 dén 50;

khi f bing hodc 16n hon 2, thi cc nhom hoa tri hai c6 thé 1a gibng nhau hogc
khac nhau; va

khi g béng hodc 16n hon 2, thi cac nhom hoa tri hai ¢ thé 1a giéng nhau hoac

khéac nhau.
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7. Hop chét quang sic theo diém bat ky trong sb cac diém tr 1 dén 6, trong d6 hop chit
nay c6 trong lugng phan tr trung binh khéi bang hodc 16n hon 2000.

8. Ché phim c6 thé hoa rin chtra hop chit quang sic theo diém bét ky trong s6 cac diém

tir 1 d@&n 7 va hop chét c¢6 thé polyme héa.

9. San pham quang sic hoa rdn thu dugc bang cach hoa ran ché pham c6 thé hoa ran

theo diém 8.
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