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Linh vire ky thuat dwoc dé cap

Sang ché dé cap dén ché pham tinh thé 16ng chira hop chat chira mesogen va
hop chét duge chon tir: hop chét d6i mau theo anh sang, hop chét ludng sic va hop
chit ludng sdc-ddi mau theo anh sang. Ngoai ra, sang ché con dé cap dén vat dung
bao gdm bd phan quang hoc duge san xut chira chira pham nay va phuong phéap

ché tao bd phan dung cho mit.
Tinh trang k§ thuit ciia sang ché

Céc phan tir ctia tinh thé 16ng (“LC”) ¢6 xu huéng xép thing hang v6i nhau
theo mot huéng wu tién, tao ra chét 1ong c6 dic tinh bt dang huéng quang hoc, dic
tinh di€n tir va dic tinh co hoc. Mesogen 13 don vi co ban ctia LC ma tao ra trét tu

cAu triic trong céc tinh thé long.

Céc polyme tinh thé 16ng (“céc LCP”) 1a céc polyme c6 kha ning tao ra cac
ving ¢6 ciu tric c6 trat tw cao trong khi & pha 1éng. Cac LCP c6 rat nhiéu cong
dung tir 1am nhwa k¥ thuat bén dén chit gel mém ding cho man hinh LC. CAu tric
ctia cac LCP c6 thé bao gdm cac mach polyme dang soi dugc xép day dac duong

nhu c6 tac dung dem lai kha nang tu gia cudng cho diém néng chay cia polyme.

Hién twong ludng sic c6 thé xdy ra trong LC do tinh bét ding huéng quang
hoc cia cAu trac phén tir hodc su c6 mit cua tap chét ho#c su ¢6 mit cia thube
nhudm ludng sic. Nhu dugc sir dung du6i day, thuat ngit “tinh ludng sic”, c6 nghia
1a kha niang hép thu mot trong hai hop phan phén cyc phing truc giao cua it nhat 1a

birc xa dugc truyén manh hon dang khéc.

Céc b phan phan cuc tuyén tinh théng thuong, nhu méat kinh phén cuc tuyén
tinh dung cho kinh rAm va kinh loc phan cuc tuyén tinh, thuong duoc tao ra tir tim
polyme dugc kéo 1am gidn chira chét ludng sic, nhu thudc nhudém ludng sic. Vi
vdy, cac bd phan phan cuc tuyén tinh thong thuong 1a céc bd phén tinh ¢6 trang thai

phén cuc tuyén tinh don. Do véy, khi bd phan phén cuc tuyén tinh théng thuong
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duoc cho tiép xtc v6i hodc bire xa duoc ngau nhién phan cyc bic xa dugc phan xa
¢6 budc song thich hop, thi mot sb ty 1€ ph?m tram cua buc xa dugc truyén qua bo
phan s€ dugc phén cuc tuyén tinh. Nhu dugc st dung dudi day thuat ngit “phan cuc
tuyén tinh” c6 nghia 1a gi¢i han cdc dao dong cua vecto dién ctia song 4nh sang vao

mdt huéng hodc mit phang.

Ngoai ra, thuong thi cac bd phin phén cuc tuyén tinh thong thuong dugc
nhuém mau. Nghia 1a, cdc bd phén phan cuc tuyén tinh thong thuong chira chét tao
mau (tirc 13, cht ludng sic) va co phd hép thu khong bién d6i khi tac dung birc xa
quang héa. Nhu duge st dung dudi ddy “birc xa quang héa” c6 nghia la blrc xa dién
tir, nhu birc xa tia cyc tim va bt xa nhin thdy ma c6 kha nang gy ra mét tac dung
nhét dinh. Mau cta bo phan phan cuc tuyén tinh théng thuong s& phu thudc vao
chét tao mau dugc st dung dé tao ra bd phan d6, va thong thuong hon cd, 1a mau
trung tinh (vi du, ndu hodc xam). Vi vy, trong khi cac bo phén phén cuc tuyén tinh
fhéng thuong 1a hiru ich trong viéc lam gidm anh sang ldée dugc phan xa, vi mau
sang cia chung, thi ching lai khong thuc sy phu hop dé sir dung duéi diéu kién anh
sang yéu nhét dinh. Ngoai ra, bdi vi cac by phan phan cuc tuyén tinh théng thuong
chi ¢6 trang thai phan cuc tuyén tinh ¢6 mau duy nhit, nén chiing bi gidi han vé kha

ning luu trit hodc hién thi thong tin.

Nhu néu trén ddy, cidc bd phdn phéin cuc tuyén tinh théng thuong chi yéu
duoc tao ra bang cach s dung tdm mang polyme duogc kéo gidn chua chét ludng
sdc. Nhu duoc str dung dudi ddy thuat nglt “ludng sic” ¢6 nghia 1a c6 kha nang hap
thu mot trong hai hop phan phan cuc phéng truc giao cta it nhét 1 buc xa dugc
truyén manh hon dang khac. Vi viy, trong khi chét ludng sic c6 kha ning uu tién
hép thy mot trong hai hop phin phan cyc phing truc giao cla birc xa dugce truyén,
néu cac phan tir cua chat ludng sic khong duoc bd tri hodc sip xép mot cach thich
hop, thi s€ khong thu dugc hién twong phén cuc tuyén tinh ludi cta bic xa dugc
truyén. Tt 13, do su b tri ngdu nhién cla cic phan tt cla chét ludng sic, nén kha
nang hip thu chon loc bdi céc phén tir riéng biét s& triét tiéu 14n nhau nén khong dat
dugc hiéu tng phan cuc tuyén tinh toan phan hodc hiéu tmg phén cuc tuyén tinh

luéi nao. Vi vay, noi chung, cén thiét phai bo tri hodc sdp xép cac phén tr cta chat
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ludng sic mot cach thich hop bang cach xép thang hang véi chit khac dé dat duoc

su phan cuc tuyén tinh ludi.

Trai ngugc véi cac bd phan ludng sic néu trén, cac bd phan d6i mau theo 4nh
sang thong thuong, nhu cac mat kinh d6i mau theo anh sang ma duoc tao ra bang
cach st dung céc chit ddi mau theo anh sang thuan nghich do nhiét thong thuong,
thuong c6 kha ning bién ddi tir trang théi thir nhit, vi dy, “trang thai trong sudt”
sang trang thai th{ hai, vi dy, “trang thai c¢6 mau,” khi duoc tac dung birc xa quang
héa, va sau d6, tré vé trang thai thir nhit khi duge tic dung lai nhiét luong. Nhu
duoc st dung dudi ddy, thuat ngir “ddi mau theo 4nh séng” c6 nghia 1a ¢6 phé hip
thu ddi véi it nhAt 12 birc xa anh sang nhin thiy ma thay d6i khi dugc tac dung lai it
nhét 13 blc xa quang héa. Vi vay, thuong thi cac bd phan d6i mau theo anh sang
thong thuong thich hop dé str dung ca trong didu kién anh sang yéu va diéu kién anh
sang manh. Tuy nhién, cdc bd phan d6i mau theo 4nh sang thong thuong khong bao
gbm kinh loc phan cuc tuyén tinh thuong khong dugc lam thich Gng dé phan cuc
tuyén tinh birc xa. Nghia 13, hé sd hép thu ciia cac bd phan d6i mau theo 4nh sang
thong thuong, & mot trong hai trang thai, thi thuong nho hon 2. Nhu duoc sir dung
dudi day, thuat ngir “hé sb hap thu” duoc ding dé chi ty 1& mirc hap thu giﬁ’a buc xa
dwoc phan cuc tuyén tinh trong mat phing thir nhat véi mirc hép thy ctia birc xa c6
cung budc song duge phan cuc tuyén tinh trong mit phang truc giao véi mat phing
thir nhét, trong d6 mat phing thir nhat duge 14y 1am mat phing c6 mirc hép thu cao
nhit. Do d6, cac bd phan ddi mau theo 4nh séng thong thudng khong thé lam giam
anh sang lée dugc phan xa dén cting mot muc dd nhu cic bd phan phan cuc tuyén
tinh thong thudng. Vi vy, cac chat ludng sic-ddi mau theo 4nh sang da dugc phét
trién. Cac chét ludng sdc-d6i mau theo anh sang 1a céac chét thé hién dic tinh d6i
mau theo anh sang (tic 13, c6 phd hép thu ddi vai it nhit 14 birc xa nhin thidy ma
bién d6i khi duoc tic dung it nhit 12 bic xa quang hoéa) va dic tinh ludng sic (tic
14, c6 kha nang hép thu mot trong hai hgp phan phan cuc phing truc giao cua it nhat

la birc xa duoc truyén manh hon dang khéc).

Céc chat doi mau theo anh sang va cac chat ludng sac-doi mau theo dnh sang
¢6 thé duogc két hop véi chat nén hodc chat hiru co, vi du, céc nén polyme, trong do

¢6 nén LCP. Khi chit déi mau theo 4nh séang va chét ludng sic-ddi mau theo anh
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sdng trai qua qua trinh bién déi tir trang thdi nay sang trang thai khéc, thi (cac) phén
t&r ctia hop chit d6i mau theo anh sang hodc hop chit ludng sic-ddi mau theo anh
sang c6 thé trai qua qué trinh bién dbi hinh dang tir trang thai hinh dang ndy sang
trang thai hinh dang khac. Sy bién ddi v& hinh dang nay c6 thé gay ra su thay dbi vé
lrong khong gian ma hop chét chiém chd. Tuy nhién, d6i véi cac chét d6i mau theo
anh sang cu thé va cac chat ludng sdc-ddi mau theo anh sang cu thé dang chuyén
tiép mot cach hiéu qua tr trang thai nay sang trang thai khac, vi du, chuyén tiép tur
trang thai trong sudt sang trang thai c6 mau, chuyén tiép tir trang thai c6 mau sang
trang thai trong sudt, chuyén tiép tir trang thai khong dugc phan cyc sang trang thai
dugc phan cyc, va/hodc chuyén tiép tir trang thai dugc phén cuc sang trang thai
khong dugc phéan cuc, hop chit d8i mau theo 4nh sang hodc hop chat ludng sic-ddi
mau theo 4nh sdng phai ¢ trong moéi truong héa hoc du mém déo dé cho phép hop
chét chuyén tiép tir mot trang thdi hinh dang sang trang thai hinh dang thir hai &
mirc tdc do di dé dem lai tic dung mong mudn trong khoang thoi gian chap nhan
duogc. Do do, cac chét polyme méi, nhu cac LCP mdi, va céc chét tao ra chat méi
nay thi can thiét dé phat tridn thém chit nén va chit ddi mau theo anh sang va chit

ludng sac-doi mau theo anh sang.

Pon yéu cau cip patent M§ sd US 2008/0081133 boc 10 ché pham dang tinh
thé 1ong két hop véi hop chat ludng sic.

Patent My s US 6,733,689 d& cap dén ché phdm dang tinh thé 1éng ding dé

hién muc va 16p pha c6 thé chtra hop chét d6i mau theo 4nh séng.
Ban chit ky thuit ciia sang ché
Sang ché d& xuat ché phim tinh thé 16ng chwra:

- hop chét chtra mesogen c6 mot trong cac cong thirc dudi day:

( L}w Mesogen-1 b

trong do6 X doc lap la:
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m( L)y‘“‘“‘ Mesogen-2 W(L}WMT

b) mdi P 1a nhém phén ung doc ldp duoc chon tir nhém bao gébm Q, amino,
alkylamino, nitro, acrylat, metacrylat, 2-cloacrylat, 2- phenylacrylat,
acryloylphenylen, acrylamit, metacrylamit, 2- cloacrylamit, 2-phenylacrylamit,
oxetan, glyxidyl, xyano, vinyl ete, vinyl este, dan xuét styren, siloxan, dan Xuat
etylenimin, hodc cidc nhom hoéa tri mot hodc hoa tri hai, dbi xiung hoic khong dbi
xting, dugce thé hoac khong dugce thé duogc chon tur géc steroit, géc terpenoit, géc
alkaloit va cac hon hop cta chung, trong d6 bd phan thé doc 1ap dugc chon tr nhém
bao gbm alkyl, alkoxy, amino, xycloalkyl, alkylalkoxy, floalkyl, xyano, xyanoalkyl,
xyanoalkoxy hodc cac hdn hop cua chung, hoac P 1a cAu tric ¢6 2 dén 4 nhém phan
ung hoac P 1a tién chit phan tmg polyme hoa chuyén vi mé vong duoc thé hoac

khong dugce thé;

¢) nhém Q 1a hydroxy, amin, alkenyl, alkynyl, azido, silyl, silylhydrua,
oxy(tetrahydro-2H-pyran-2-yl), thiol, isoxyanato, thioisoxyanato, acryloxy,
metacryloxy, 2-(acryloxy)etylcarbamyl, 2-(metacryloxy)etylcarbamyl, aziridinyl,
alyloxycarbonyloxy, epoxy, axit carboxylic, cu thé 13, cac din xuat cta axit
carboxylic dugc chon tr nhdm bao gdm este cua carboxylic, amit va anhydrit cta
carboxylic, hodc axyl halogenua, t5t hon 1a cac din xuét cla axit carboxylic dugc
chon tir nhém bao gém este clia axit itaconic, dAn xuét cua axit maleic, dan xudt cia
axit fumaric, dan xuit clia axit xinamic khong dugc thé, din xuét cua axit xinamic

ma dugc thé bang it nhit mot trong sd metyl, metoxy, xyano va halogen;

d) mdi L doc 1ap duge chon cho mdi trudng hop, giéng hoac khac nhau, lién két
don, khong gian duge thé mot 1an, dugc thé nhidu 1an, khong duge thé hodc duge
phan nhanh ddc 14p duoc chon tir: arylen, (Ci-Cso)alkylen, (Ci-
Cso)alkylencarbonyloxy, (Ci-Cso)alkylenamino, (C1-Cso)alkylenoxy, (Ci-
Cso)perfloalkylen, (Ci-Cso)perfloalkylenoxy, (Ci-Cso)alkylensilyl, (Ci-
Cso)dialkylensiloxyl, (Ci-Cso)alkylencarbonyl, (C1-Cso)alkylenoxycarbonyl, (Ci-
Cso)alkylencarbonylamino, (C1-Cso)alkylenaminocarbonyl, (Ci-
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Cso)alkylenaminocarbonyloxy, (C1-Cso)alkylenaminocarbonylamino, (Ci-
Cso)alkylenure, (C1-Cso)alkylenthiocarbonylamino, (Ci-
Cs0)alkylenaminocarbonylthio, (C2-Cso)alkenylen, (Ci-Cso)alkylensulfon, hodc (Ci-
Cso)alkylensulfoxit, trong d6 mdi bo phan thé doc 1ap dugc chon tir: (Ci-Cs)alkyl,
(C1-Cs)alkoxy, flo, clo, brom, xyano, (Ci-Cs)alkanoat este, isoxyanato,

thioisoxyanato, hodac phenyl;

e) nhom R 1a dugc chon tir: hydro, Ci-Cis alkyl, Ci-Cis alkoxy, Ci-Cis
alkoxycarbonyl, C3-Cio xycloalkyl, C3-Cio xycloalkoxy, poly(Ci-Cis alkoxy), hodc
nhom Ci-Cig alkyl mach thang hodc mach nhanh khong dugc thé hoac dwoc thé
bﬁng xyano, flo, clo, brom, hodc Ci-Cis alkoxy, hodc dugc thé nhiéu 1an béng flo,
clo, hodc brom; va

f) m6i nhém mesogen-1 va mesogen-2 doc 1ap 12 nhém tinh thé 1éng hinh que cing
thing, nhém tinh thé 1ong hinh que ctmg cong, hoc nhém tinh thé 16ng hinh dia
cung;

g) nhém T 1a dugce chon tir: P va hydro, aryl, alkyl, alkoxy, alkylalkoxy,
alkoxyalkoxy, polyalkylete, (C1-Ce)alkyl(Ci-Cs)-alkoxy(Ci-Ce)alkyl, polyetylenoxy
va polypropylenoxy.

trongddowlal,yla s6 nguyén nam trong khodng tir 2 dén25,vazlal;

va trong -(L)y- va -(L)w- khong c6 hai nhém arylen nao dugc li€n két bang mdi lién
két don; hoac géc cua no;

- hop chét dugc chon tir hop chit di mau theo 4nh sang, hop chat ludng sdc va hop
chét ludng sdc-ddi mau theo anh sng; va

- tuy ¥, polyme tinh thé 1ong.

Theo phuong 4n khéc, sang ché dé xuit bd phan quang hoc bao gbm nén va it
nhét 13 16p mot phén trén it nhat mot phin cta nén, 16p chira ché phém tinh thé long
nhu dugc mo ta ¢ day.

Phuong 4n khéac nita cua sang ché d& xuit phan tr dung cho mét bao gdm nén
va it nhét 1a 16p mot phan chtra ché pham tinh thé 16ng néu trén it nhat mot phan cia

bé& mat ctia nén. Tét hon 14 hop chét ludng sic va hop chat ludng sic-d6i mau theo

_7-
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anh sang it nhéat dugc xép thing hang mot phan. Ché pham c6 thé con bao gdm mot
hodc nhiéu chat phu gia; polyme tinh thé 16ng, tot hon 1a c6 do cling té vi Fischer
nim trong khoang tir 0 Newton/mm? dén 150 Newton/mm?. Theo cac phuong an
nay, mot hodc nhiéu chét phu gia 14 dugc chon tir nhém bao gﬁ“)m tinh thé léng, chét
phu gia kiém soét dic tinh tinh thé 16ng, chit quang hoc khong tuyén tinh, thubc
nhudm, chét xuc tac thing hang, chét ting cuong dong luc, chét khéi dau quang,
chét khéi diu nhiét, chét hoat dong bé mat, chét ché qua trinh polyme hoéa, dung
moi, chat 1am én dinh 4nh séng, chat 1am n dinh nhiét, chét giai phong khuon, chét
kiém soat luu bién, chét tao gel, chét 1am phéng, chéit thu don géc tw do, chét lién
két, chat phu gia kiém soat goc nghiéng, chit polyme khéi hozc khong khéi, va chét

xuc tac bam dinh.

Céc phuong an khac cua sang ché 12 d& xuét té bao quang dién tinh thé léng
chtra nén thir nhat c6 bé mit thu nhét, nén tht hai c6 bé mat thr hai, trong dé bé
mit thir hai cta nén thir hai di dién v6i bé mit thir nhat va dwge dat cach khoi bé
mit thtr nh4t cia nén thr nhat d tao ra mot ving, va ché phim tinh thé 16ng nhu
néu trén duoc dat trong vung dugc tao thanh béi bé mat thu nhét va bé mat thir hai
do.

Cac phuong 4an khéac nita cua sang ché 1a d& xuét vat dung chira chtra ché

pham tinh thé 16ng nhu néu trén.

Céc phuong 4n khac cua sang ché 1a @& xuét phuong phép ché tao bd phan
ding cho mét. Phuong phap bao gbm budc diéu ché ché pham tinh thé 16ng nhu néu
trén; phu it nhat mot phén nén bang ché pham tinh thé 16ng nay; it nhit 13 xép thang
hang mét phén it nhat mot phan ctia ché phim tinh thé 16ng trong mang phu d6; va

xtt Iy déng rén 16p phu tinh thé long nay.
MBS ta viin tit cac hinh vé

Cac phuong 4n cua sang ché s& duoc hiéu rd hon khi dwa vaovéi cac hinh ve,

trong do:
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Céc hinh vé& Fig.1-3 minh hoa cac phuong phép dung lam vi du dé tong hop
cac hop chét chira mesogen theo cac phuong an cu thé ctia duoc mb ta & ddy. Cu thé
la:

C4c hinh vé Fig.1 va Fig.2 minh hoa hai quy trinh téng hop céc hop chit chira
mesogen kép co cAu tric theo cong thirc IV;

Fig.3 1a hinh v& minh hoa cach st dung phan rng lién két Mitsunobo ding dé
tong hop hop chét chira mesogen kép c6 c4u truc theo cong thic IV;

Céc hinh v& Fig.3 va 4 minh hoa hai quy trinh tong rhop céc hop chat chua
mesogen kép co cAu truc theo cong thirc IV;

Fig. 5 minh hoa céach sir dung phan ng lién két Mitsunobo ding dé tong hop
hop chét chira mesogen kép c6 c4u trac theo cong thirc IV;

Fig. 6 minh hoa quy trinh tbng hop cac hop chat chira mesogen c6 cu tric
theo cong thire VI hodc VII;

Fig. 7 minh hoa cach sir dung nhom lién ké polycarbonat theo cac phuong 4n
cu thé theo cong thuc II;

Fig. 8 minh hoa quy trinh téng hop hop chét chira mesogen c6 ciu tric theo
cong thuce II;

Fig.9 minh hoa quy trinh tbng hop hop chit chira mesogen kép ¢ cAu tric
theo cong thuc IV,

Céc hinh v& Fig. 10 va 11 minh hoa quy trinh tng hop cac hop chét chira
mesogen ¢ cau tric theo cong thirc VI;

Fig. 12 minh hoa quy trinh tdng hop céc hop chit chira mesogen c6 cAu tric
theo cong thue VI hoac VII; va

Fig. 13 minh hoa quy trinh tbng hop cac hop chit chira mesogen ¢6 cau tric
theo cong thire VIII

MO té chi tiét sang ché
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Nhu duge st dung trong phan mé ta va cac diém yéu cau bao ho kém theo, tur
“mdt” bao gom ca dang so nhiéu trir khi gidi han mot cich rd rang va dut khoat ¢

chd chi mét dbi tuong dugc dé cap.

Bay gid sang ché s& mo ta ché phim tinh thé 16ng va cac dang ché pham chura
cac hop chit chira mesogen theo cdc phuong an khac nhau cia sang ché. Theo cac
phuong an cu thé, co thé st dung cac ché phim va dang ché pham, vi du, cic
polyme tinh thé 16ng (“cac LCP”), trong cac bd phan quang hoc nhu, vi dy, cac bd
phén dung cho mit, cac bo phan hién thi, ctra sd, va guong. Theo cdc phuong 4n cu
thé, hop chit chira mesogen cua sang ché ¢6 thé 1am monome cho qua trinh tao

thanh cac LCP.

Mesogen la don vi co ban cua tinh thé 16ng (“LC”), nd c6 tac dung tao ra trat
tu cAu tric trong tinh thé 1ong. Phin mesogen ciia LC thudng chua gdc cung dugc
xép thang hang véi cac hop phan mesogen khac trong ché phdm LC, nho d6 ma xép
thing hang cic phan tit LC theo m{t hudng. Phan ciing ctia mesogen c6 thé bao
gbm cu tric phan tir ciimg, nhu cAu tric vong don hodc da vong, trong d6 c6, vi du,
ciu tric vong thom don hodc da vong. Céc vi du vé mesogen tiém ning dugc néu ra
mdt cach chi tiét hon dudi ddy va bao gdbm céc hop chét mesogen dugc néu ra trong
tai liéu cia Demus et al., “Fliissige Kristalle in Tabellen,” VEB Deutscher Verlag
fur Grundstoffindustrie, Leipzig, 1974 va “Fliissige Kristalle in Tabellen II,” VEB
Deutscher Verlag fur Grundstoffindustrie, Leipzig, 1984. Cac LC ¢o thé con bao
gdm mot hoic nhidu phin mém déo trong phan tr LC. Mot hodc nhiéu phdn mém
déo co thé truyén d6 1éng cho LC. Céac LC co thé ton tai & trang thai khong trat tu
hoac trang thai trat ty (hay duoc xép thang hang). Cic phan t¢ LC & trang thai
khéng trat ty s€ tudn theo su dinh hudng hau nhu ngiu nhién, do d6 s& khdng c6
dinh hudéng chung cho c4c phan tir LC. Céc phan tir LC & trang thdi trat tu hay duoc
xép thang hang thuong sé& tuan theo mot sy dinh hudng khi cac phan mesogen cla
phan tir LC dugc xép thang hang it nhit mot phan trong toan bd chat LC. Nhu duge
str dung dudi day, cac thuat ngi “xép thang hang” hodc “dugc xép thang hang” c6
nghia 1 ¢6 sy sap xép hodc bb tri thich hop bang su tuong tac véi chat, hop chat
hodc ciu tric khac. Theo cac phwong an cu thé, cic phan mesogen ctia phén ti LC

c6 thé it nhit 1a duge xép thing hang mot phan theo huéng song song. Theo céac
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phuong an khéc, cac phan mesogen ctia phan tr LC ¢6 thé it nhét 1a duoc xép thang

hang mdt phan theo dudng xo#n dc, nhu trong kinh phan cuc phan xa.

Céc hop chit chira mesogen ctia séng ché c6 thé duge st dung cho nhidu ung
dung, nhu, 1am ché phim LC va lam monome cho qua trinh tong hop LCP. Cac hop
chat chira mesogen theo séng ché c6 thé hoat dong nhu 13 monome dé tao céc
polyme hodc cé thé 1am hop phan khong monome, nhu hop phan LC khong
monome. Theo cac phuong an cu thé, hop chét chira mesogen c6 thé tao mang luéi
lién két chéo hodc cac LCP. Nhu duoc st dung dudi ddy thudt ngit “hop chat” ¢6
nghia 1a chit duoc tao ra qua su két hop cuia hai bd phan, hop phﬁn, thanh phﬁn,
hodc hai phan tré 1én va bao gdm, cac phan tir va cac dai phan tir (vi du, polyme va
oligome) dugc tao ra qua su két hop ctia hai bo phén, hop phan, thanh phan, hoic
hai phan tré 1én. Cac ché phdm duoc tao ra tir cac hop chét chtra mesogen c6 thé ¢
nhiéu tng dung, trong d6 c6: 1am céc 16p, nhu: mang méng va mang phu dugc xur
ly dong rén trén it nhat mot phan cua nén, cic mang nay c6 thé truyén cac dic tinh
mong muén nhit dinh vao nén, va 1am vat dung, nhu: vat dic, vt dung la"lp rép va
vat dung dugc db khuén. Vi du, céc ché phém duoc tao ra tir cac hop chat chua
mesogen c6 thé dugc str dung, vi duy, it nhét 12 16p mot phan, mang phu hodc mang
mong trén it nhit mot phan ctia mot nén nao d6 ma c6 thé truyén cc dic tinh mong
muén nhét dinh vao nén d6, nhu, st dung trong cac tmg dung luu trir dir liéu quang
hoc, lam mat na quang hoc, lam chit mau trang tri; trong m§ pham va cho céc tmg
dung bao mat (xem, vi dy, patent My sb 6,217,948); 1am nhya c6 thé xur ly dong ran
dugc dung cho cac tng dung trong y té, nha khoa, chat két dinh va trong ban in ndi
(xem, vi du, patent M§ sb 7,238,831 ); lam vat dung, nhu: vt dac, vat dung lép rap
hodc vat dung duogc db khuon dugc dung trong cac ung dung néu trén trén va cac

thiét bi lién quan khéac nhau.

Theo cac phuong an cu thé, ché pham cha mesogen c6 thé duoc diéu ché
thanh LC va/hodc LCP ma c6 thé duoc st dung hodc duge két hop vao céc b phan
quang hoc nhu, vi du, bd phin dung cho mat, bd phéan hién thi, ctra $0, guong, té
bao tinh thé 16ng hoat tinh va t& bao tinh thé long thu dong, bo phan va thiét bi, va
cac vat dung chira LC hodc LCP khac dang dugc quan tdm, nhu, kinh phén cuec,
thiét bi bu quang hoc (xem, vi dy, patent My s6 7,169,448), thiét bi lam cham chay
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(xem, vi du, patent cép lai cia M¥ s6 RE39,605 E), kinh loc mau, va tdm soéng anh
sang dung cho mach song anh sang (xem, vi du, patent My s6 7,058,249). Vi du,
céc LCP ¢6 thé duoc st dung dé tao mang quang hoc nhu thiét bi 1am cham chay,
6ng dan song, thiét bi phan xa, kinh phan cyc tron, mang cho géc nhin rong, v.v..
Nhu s& duoc md ta chi tiét hon trong ban mo ta, chét chira mesogen ctia cic phuong
4n khac nhau cia sang ché c6 thé duge dic biét bién ddi cho thich hop dé tao ra cac
dac tinh dong lyc hoc mong mudn cho dbi mau theo 4nh sang hodc cac chét ludng
sfc-ddi mau theo anh sang, nhu trong cdc bd phén ding cho mét va cac bd phan
quang hoc. Theo cac phuong 4n khéc, cac LCP ciing ¢ thé duge st dung lam chat
phi cho chét hitu co d4i mau theo anh sang nhu chat d6i mau theo anh sang thuén
nghich do nhiét va chat dbi mau theo anh sang thuan nghich khong do nhiét ciing
nhu chét ddi mau theo 4nh sang/ludng sic, cac chit vo co dbi mau theo 4nh séng,
chit huynh quang hoic chét 1an quang va céc chit quang hoc khong tuyén tinh
(non-linear optical materials-"cac NLO”). Cac chit khong nhay séng co thé bao
gém thudc nhudém mau di duogc cb dinh, chét ludng sic, chét ddi mau theo nhiét dd,

va chat mau.

Céac hop chét chira mesogen theo cic phuong an khac nhau ctlia sang ché
thuong chura it nhat mot don vi mesogen, it nhat mot nhém phén g, va it nhat mot
nhom lién két mém déo nhu duge dinh nghia trén ddy ma c6 thé c6 do dai tuyén
tinh tir 1 dén 500 lién két nguyén tir va vi thé ma c6 tac dung lam LC, chat nay c6
thé dugc két hop vao chét hodc ché phém c6 dac tinh LC hodc co thé dugc st dung

lam monome LC, vi du, cho qué trinh tao cac LCP.

Theo cic phuong 4n khac nhau, cac hop chat chira mesogen cua sang ché co

thé 12 hop chét ¢6 cong thic I:

P L_W_ < Mesogen-1 — % | (I

Z

Trong cong thirc I, mdi X ¢6 thé duoc thé hién doc 1ap bang: nhém c6 cdu tric:
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_(E_)y_ Mesogen-2 m(i—}w“T

Ngoai ra, trong cong thirc I, mdi nhém P con dai dién cho nhém phan ting nhu
duoc dinh nghia trén ddy. Vi du, theo cac phuong an cu thé, nhom phan tng c6 thé
phan tmg v6i mdt nhém nao d6, phan mg véi comonome hodc nhom phan Gng trén
polyme dang phat trién sao cho cdu tric tuwong tng voi cong thire I hodc mot gbc

ctia n6 dugce két hop vao polyme.

Ngoai ra, theo cac phuong an cu thé, P nhu dugc xac dinh trén day co thé 1a
nhom phan tmg bao gdbm nhém c6 thé polyme héa duoc, trong d6 nhém c6 thé
polyme héa dugc nay co thé 12 nhom chire bat ky duoc 1am thich ing dé tham gia
vao phan tng polyme hoéa. Cac vi du vé phan ung polyme héa bao gdm cac dang
dwoc md ta trong dinh nghia vé “polyme héa” trong Hawley’s Condensed Chemical
Dictionary Thirteenth Edition, 1997, John Wiley & Sons, céc trang 901-902. Vi du,
cac phan tng polyme hoa bao gbdm: “polyme héa cong,” ma trong do gbc ty do 1a
céc chét khéi dAu ma phan Gng véi lién két doi clia monome bing cach bd sung n6
vao & mot bén ddng thoi tao ra electron tw do mai & bén khac; “polyme héa ngung
tu,” ma trong d6 hai phan t&r phan tmg két hop dé tao phén tir 16n hon véi viéc loai
bo phan tir nho, nhu phan tir nude; va “polyme hoa lién hop oxy héa.” Theo mot
phuong an khac ntra, P c6 thé 1a tién chit phan tmg polyme héa chuyén vi m& vong
duoc thé hodc khong duoc thé. Ngoai ra, cac vi du vé nhém c6 thé polyme hoa dugc
bao gdm hydroxy, acryloxy, metacryloxy, 2-(acryloxy)etylcarbamyl, 2-
(metacryloxy)etylcarbamyl, isoxyanato, aziridin, alylcacbonat va epoxy, vi du,
oxiranylmetyl. Theo cdc phuong an khéc, P ¢6 thé ¢6 cdu trac gdm nhidu nhom
phan tng, nhu nhém phén tng duge bdc 1o trong ban mo té nay. Vi dy, theo cac
phuong an cu thé, P ¢6 thé ¢6 cAu trc c6 tir 2 dén 4 nhom phan tng, nhu duge mod
ta néu trén. Theo phuong an cu thé, c6 nhiéu nhém phan tng trén P c6 thé cho phép
¢6 su két hop hitu hiéu hon vao polyme hodc cho phép c6 sy lién két chéo gitra cac
chudi polyme riéng biét. Céac vi du thich hop v& nhom P ¢6 nhiéu nhém phan (g
bao gém diacryloyloxy(Ci-Ce)alkyl; diacryloyloxyaryl; triacryloyloxy(Ci-Ce)alkyl;
triacryloyloxyaryl; tetraacryloyloxy(C1-Ce)alkyl; tetraacryloyloxyaryl;
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dihydroxy(C1-Cs)alkyl; trihydroxy(Ci-Ce)alkyl; tetrahydroxy(Ci- Ce)alkyl;
diepoxy(C1-Ce)alkyl; diepoxyaryl; triepoxy(Ci-Ce)alkyl; triepoxyaryl;
tetraepoxy(Ci- Ce)alkyl; tetraepoxyaryl; diglyxidyloxy(Ci-Ce)alkyl;
diglyxidyloxyaryl; triglyxidyloxy(Ci-Ce)alkyl; triglyxidyloxyaryl;
tetraglyxidyloxy(Ci-Ce)alkyl; va tetraglyxidyloxyaryl.

Ngoai ra, lién quan dén cong thirc I, mdi nhoém Q c6 thé 14 hydroxy, amin,
alkenyl, alkynyl, azido, silyl, silylhydrua, oxy(tetrahydro-2H-pyran-2-yl),
isoxyanato, thiol, thioisoxyanato, axit carboxylic, este cta carboxylic, amit,
anhydrit cia carboxylic, hodc axyl halogenua. Theo cac phuong an cu thé, nhom Q
6 thé ¢ tac dung lam nhém phan ung sao cho hop chat chira mesogen chtra it nhat
mot nhém Q ¢6 thé duge két hop vao khung chinh cta polyme hodc copolyme. Vi
du, Q c6 thé 12 nhém co thé polyme hoéa dugc, nhu céc loai néu trén, trong d6 co
nhém duge chon tir hydroxy, acryloxy, metacryloxy, 2-(acryloxy)etylcarbamyl, 2-
(metacryloxy)etylcarbamyl, ~ isoxyanato,  thiol,  thioisoxyanato,  aziridin,
alylcacbonat, axit carboxylic hoac din xut cia axit carboxylic, va epoxy, vi du,
oxiranylmetyl. Nhu dugc st dung dudi ddy, cac thudt nglt “(met)acryloxy” va
“(met)acryloyloxy” dugc su dung thay thé cho nhau va d& cip dén céu triic prop-2-

en-1-oyloxy duoc thé hoic khong duoc thé.

Nhu duoc mé ta trén day va lién quan dén cong thuc I, t6t hon 1a cac nhém L,
(L)y hoac (L)w dai dién cho nhom lién két nhu duoc dinh nghia trén day c6 do dai
tuyén tinh 1a tir 1 dén 500 lién két nguyén tir. Tic 14, dbi v6i cdu trac chung F-L-E,
d6 dai tuyén tinh dai nhat ciia nhom lién két gitta cac nhém F va E (trong do, thong
thuomg, modi nhém F va E ¢ thé dai dién cho nhom bét ky trong s6 cac nhom P, R,
Q, X T hodc mesogen) c¢6 thé nim trong khoang tir 1 dén 500 lién két (ké ca cac
nguyén tir xen gitta). Cn hiéu ring, khi n6i vé d6 dai tuyén tinh ciia nhém lién két,
nguoi cé trinh d§ trung binh trong linh vuc k¥ thuat nay hiéu rang d6 dai cia nhém
lién két c6 thé duoc tinh bang cach xic dinh d§ dai cta mdi lién két trong mach
tuyén tinh va khoang cach do cdc nguyén tir xen gitta khac nhau chiém chd trong
mach tuyén tinh ciia nhom lién két va tinh tdng céc tri s6 nay. Theo cdc phuong 4n
cu thé, chudi tuyén tinh dai nhét cua cac lién két co thé bang it nhét 1a 25 lién két

gitta cac nhoém dugc lién két. Theo cac phuong an khéac, mach tuyén tinh dai nhét
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cia cac lien két c6 thé bang it nhét 1a 30 lién két. Theo cdc phuong 4n khic nira,
mach tuyén tinh dai nhét cta céc lién két c6 thé bang it nhat 13 50 lién két. B3 xac
dinh duoc rang, theo cac phuong 4n cu thé, nhom lién két L c6 it nhit 14 25 lién két
c6 tac dung cai thién mot loat cac lgi ich cua hgp chét chra mesogen thu dwoc. Vi
du, nhém lién két ¢6 it nhét 25 lién két c6 thé nang cao do hoa tan ctia chat phu gia,
nhu céc hop chit d6i mau theo 4nh sang trong ché phim chira cac hop chét chira
mesogen; co thé tao ra dic tinh xép théng hang tét hon hodc nhanh hon cia cac ché
phim chira cac hop chét chira mesogen; va/hodc ¢6 thé 1am giam d6 nhdt ctia ché

pham chira cic hop chét chira mesogen.

M&i nhom L c6 thé dugce doc 14p lwa chon cho mdi truong hop, gidng hoic
khéc nhau, tir lién két don va cac nhom duge dinh nghia trén day. Theo cac phuong
&n khac nhau, “w” ¢6 thé 12 sé nguyén nim trong khoang tir 1 dén 26, “y” c6 thé 1a
s6 nguyén nam trong khoang tir 2 dén 25, va “z” 1a 1 hodc 2. Luu ¥ rang khi ¢6 hon
mot nhom L xuat hién trong mach, vi du, trong ciu tric (L)y hodc (L)w trong d6 “y”
va/hodc “w” 1a sb6 nguyén 1én hon 1, thi cic nhém L lién k& c6 thé c6 hodc cb thé
khong ¢6 cing cu tric. Tic 13, vi dy, trong nhém lién két c6 cau tric -(L)s- hoic -
L-L-L- (trc 13, trong d6 “y” hogic “w” 1a 3); thi mdi nhém -L- ¢6 thé doc lap duoc
chon tir nhom bt ky trong s cac nhém L dugc néu trén déy va cac nhom -L- lién
k& ¢6 thé ¢6 hodc co thé khong c6 cung cAu tric. Vi dy, theo mot phwong 4n tiéu
biéu, -L-L-L- ¢6 thé dai dién cho -(Ci-Cso)alkylen-(C1-Cso)alkylen-(C1-Cso)alkylen-
(ttc 13, trong d6 mdi trudng hop cta -L- 1a (C1-Cso)alkylen, trong d6 mdi nhém (Ci-
Cso)alkylen lién ké c6 thé c6 cing s& cacbon hoac khac sd cacbon trong nhém
alkylen). Theo phuong 4n ti€u biéu khéc, -L-L-L- ¢6 thé dai dién cho -arylen-(Ci-
Cso)alkylenesilyl-(Ci-Cao)alkyleneoxy- (ttc la, trong do mdi trudng hop cua -L-
khac v6i cdc nhom -L- 1ién k&). Vi vay, cdu tric cta (L)y hodc (L)w can phai duoc
hidu 12 bao ham tat ca cac dang két hop c6 thé ¢6 cta cac mach khac nhau cia céc
nhém lién két -L-, bao gém cac loai ma trong d6 mot s6 hodc tit ca cac nhom -L-
lién k& 13 giéng nhau va trong d6 tAt ca cac nhom -L- lién ké 12 khéc nhau, véi diéu
kién 1a khong c6 hai nhém arylen nao dugc lién két bang méi lién két don.

Van dé cap dén cong thic I, nhém R 1a nhém d4u mut nhu duge dinh nghia

trén day.
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Dua vao dén cong thire I, theo cac phuong an cu thé mdi nhém mesogen-1 va
mesogen-2 doc 1ap 1a nhom tinh thé 16ng hinh que cing thdng, tinh thé 16ng hinh
que cting cong, hodc nhom tinh thé 1ong hinh dia ctmg. Cac cAu triic ctia mesogen-1
va mesogen-2 ¢6 thé 1a nhém mesogen thich hop bat ky da biét trong linh vuc k§
thuat nay, vi du, loai bat ky trong sb céc loai duoc néu trong Demus et al., “Fliissige
Kristalle in Tabellen,” VEB Deutscher Verlag fur Grundstoffindustrie, Leipzig,
1974 hodc “Fliissige Kristalle in Tabellen II,” VEB Deutscher Verlag fur
Grundstoffindustrie, Leipzig, 1984. Ngoai ra, theo cic phwong an cu thé, cac nhom

Mesogen-1 va Mesogen-2 ¢o thé doc 1ap c6 cau tric 1a:
~ [S'}-[G" —{87ula -[G” 8% Lo -[G° ~[87}-S°~

Theo cac phuong an cu thé, dinh nghia thém vé cAu tric mesogen trén day sao
cho mdi nhém mdi G!, G2 va G3 ¢6 thé dugc doc 1ap chon lwa cho médi trudng hop:
nhom héa tri hai dugce chon tir: nhém thom duogce thé hoic khong duge thé, nhom
béo vong dugc thé hoac khong duge thé, nhém di vong duoc thé hoic khong duoc
thé, va cac hon hgp cta chung, trong do cac phén tir thé duoc chon tur: thiol, amit,
hydroxy(C1-Cis)alkyl, isoxyanato(Ci-Cis)alkyl, acryloyloxy, acryloyloxy(Ci-
Cis)alkyl, halogen, C1-Cis alkoxy, poly(Ci-Cis alkoxy), amino, amino(Ci-
Cig)alkylen, Ci-Cis alkylamino, di-(C1-Cis)alkylamino, C1-Cis alkyl, C2-Cisg alken,
C»-Cis alkyn, C1-Cig alkyl(C1-Cig)alkoxy, C1-Cis alkoxycarbonyl, C1-Cis
alkylcarbonyl, C1-Cis alkyl cacbonat, aryl cacbonat, perflo(Ci-Cis)alkylamino, di-
(perflo(C1-Cis)alkyl)amino, Ci-Cis axetyl, C3-Cio xycloalkyl, C3-Cio xycloalkoxy,
isoxyanato, amido, xyano, nitro, nhém Ci-C;s alkyl mach théng hoac mach nhanh
ma dugc thé mot lan béng xyano, halo, hoac C1-Cis alkoxy, hodc dugc thé nhiéu lan
bang halo, va nhém bao g6m mdt trong cac cong thire dudi day: -M(T)e.1) va -
M(OT)(1), trong d6 M 1a dugc chon tir nhém, antimon, tantan, titan, ziricon va silic,
T duogc chon tir gbe chire hitu co, gbc chire hydrocacbon hitu co, gbc hydrocacbon
béo va gbc hydrocacbon thom, va t 1a hoa tri cia M. Ngoai ra, trong cdu tric
mesogen, mdi “c”, “d”, “e” va “f’ ¢o thé doc 1ap dugc chon tr $6 nguyén nam trong
khoang tir 0 dén 20 va bao g0m ca hai gi tri d6 va mbi “d’”, “e’” va “f> doc 1ap 1a

sé nguyén nam trong khoang tir 0 dén 4 véi didu kién 1a tong cia d” +e” + £ it nhét
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1a bang 1. Van lién quan dén c4u tric mesogen trén day, nhom S 12 nhoém dinh
khoang cach sao cho mdi nhém S', S%, S3, S*va S ¢o thé duoc doc 1ap lwa chon

cho mdi trudng hop don vi khoang cach duge chon tir:

(A) -(CHz)g-, -(CF2)p-, -Si(CHa)g-, hodc -(Si(CH3)20)n-, trong d6 “g” doc lap duge
chon cho mdi trudng hop tir 1 dén 20 va “h” 1a s6 nguyén nam trong khoang tir 1
dén 16 va bao gdm ca hai gié tri nay;

(B) -N(2)-, -C(2)=C(Z)-, -C(Z)=N-, -C(Z’)2-C(Z’)2-, hodc lién két don, trong d6 Z
doc 1ap duoc chon cho mdi trudng hop hydro, Ci-Cs alkyl, xycloalkyl va aryl, va Z'
doc 1ap duoc chon cho mdi trudng hop Ci-Cs alkyl, xycloalkyl va aryl; hodc

(C) -0O-, -C(0)-, -C=C-, -N=N-, -S-, -S(0)-, -S(0)(0)-, -(0)S(0)O-, -O(0)S(0)0O-
hoic gbc Ci-Cas alkylen mach thing hoic mach nhanh, gbc C1-Caa alkylen néu trén
l1a khong duoc thé, duoc thé mot 1an béng xyano hodc halo, hodc dugc thé nhiéu lan
bang halo; véi diéu kién 1a khi hai don vi khoang cach chira cac nguyén tir khéc loai
duoc lién Kkét lai v4i nhau, thi cac don vi khoang cach dugc lién két sao cho cac
nguyén tr khac loai khong bi lién két truc tiép voi nhau va khi Si va Ss dugc lién
két vao nhém khéc, ching duoc lién két sao cho hai nguyén tir khac loai khong bi

lién keét truc tiep voi nhau.

Theo céc phuong an khac nhau dugc boc 10 dudi diy, trong cdu tric cua
mesogen trén day, mdi “c”, “d”, “e” va “f co thé doc 14p dugc chon tir sO nguyén

29%

nim trong khoang tir 1 dén 20, va bao gdm ca hai gia tri nay; va moi “d’”, “e’” va
“£» ¢4 thé doc 1ap duge chon tir 0, 1, 2, 3 va 4, v6i didu kién 1a tong ctia d’ + ¢ + £
it nhat 1a bé‘mg 1. Theo céac phuong an khac dugc boc 16 dudi day, mbi “c”, “d”, “e”
va “P ¢6 thé doc 1ap duoc chon tir s6 nguyén nim trong khoang tir 0 dén 20, va bao
gém ca hai gia tri nay; va mbi “d’”, “e’” va “f” ¢ thé doc lap duoc chon tir 0, 1, 2,
3 va 4, v6i didu kién 1 téng cua d° + ¢’ + f* it nhat 1a bang 2. Theo cac phuong 4n
khéc nira duge boc 16 dudi day, mdi “c”, “d”, “e” va “f” ¢6 thé doc 1ap duoc chon tir
sé nguyén nam trong khoang tir 0 dén 20, va bao gdm ca hai gia tri ndy; va mdi
“d’”, “e” va “P” ¢6 thé doc 1ap duoc chon tir 0, 1, 2, 3 va 4, v6i diéu kién 14 tong
cia d” + ¢ + it nhét 1a bing 3. Theo cac phuong an khéc nita dugce boc 16 dudi

day, moi “c”, “d”, “e” va “f” c6 thé doc 1ap dugc chon tir sO6 nguyén nam trong

-17-



35693

khoang tir 0 dén 20, va bao gdm ca hai gi4 tri nay; va mdi “d’”, “e’” va “f” ¢6 thé
doc 1ap duoc chon tir 0, 1, 2, 3 va 4, véi didu kién 1a tong ciia d’ + e’ + £ it nhat 13
: p g

bang 1.

Cudi cung, lién quan dén cong thirc I, cau tric cia hop chat chira mesogen

theo cac phuong an khac nhau cla sang ché can nhém X ¢6 cau truc:

— (L), —{Mesogen-2}—(L),~T

,va
“w”1a 1, “y” 1a sO nguyén nam trong khoang tir 2 dén 25, va “z” 1a 1.

Theo sang ché, hgp chat chira mesogen kép ¢6 nhom chirc ¢6 thé ¢6 cau tric 1a

cbng thire I, trong d6 nhom X c6 cong thire

—(L)y— Mesogen-2 __(L)W_T

b
“w1a 1, “y” 1a s0 nguyén nam trong khoang tir 2 dén 25, va “z” 1a 1.

Theo cac phuong an khac nhau, hop chét chira mesogen ctia sang ché, ¢ cong
thite 1, ¢6 thé 1a monome tinh thé léng. Nhu duoc st dung dudi day, thuét ngit
“monome tinh thé 16ng” c6 nghia 12 hop chit monome c6 thé c6 cac dic tinh tinh
thé 16ng & trang thai monome va/hodc & trang thai polyme. Tuc 1a, tw monome tinh
thé 10ng c6 thé ¢ cac dic tinh tinh thé 16ng va/hodc sau khi n6 duge két hop vao
polyme hodc copolyme dé tao ra LCP. Ngudi ¢6 hiéu biét trung binh trong linh vuc
k¥ thuat nay sé biét rang khi hop chit mesogen & trang théi polyme, thi né dugc cho
phéan Gng vGi cac monome va/hodc co-monome khéac dé tao ra polyme va do do, 1a

goc ciia monome tinh thé 1ong.

Vi véy, cdc phuong 4n cua sang ché con dyu dinh polyme hodc copolyme ma
bao gdm cac hop chit chira mesogen hoic cac gbc cua ching theo céc phuong én
khac nhau dugc mo ta & day. Vi du, theo mot phuong én, polyme hodc copolyme ¢6
thé bao gdbm hop chit chtra mesogen, nhu hop chit monome dugc tao huyén phu
hodc tao hdn hop trong ché phim polyme hodc copolyme. Theo phuong an khéc,
polyme hodc copolyme ¢6 thé bao gdm gbc clia hop chat chira mesogen. Theo mot

vi dy, goc cua hop chat chira mesogen c6 thé duge két hop vao cau trac polyme, vi
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du, nhu 12 mot phan cua khung chinh polyme, hodc nhu 1a monome duoc két hop
vao khung chinh va tao ra mach bén cua khung chinh. Trong vi du khac, gbc ctia
hop chét chira mesogen ¢6 thé duge cho phan tng véi chét phan tng khic (nho d6
ma tao ra gdc) va san phdm cta phan tmg d6 c6 thé duoc tao huyén phu hodc tao

hdn hop trong polyme hodc copolyme.

Theo cac phuong an cu thé, ché phidm polyme bao gdm céc hop chat chua
mesogen hodc cac gbc cta chung, nhur néu trén, c6 thé 14 cac polyme tinh thé l6ng.
Vi du, cac LCP ¢6 thé 1a LCP bét déng huéng, LCP dang huéng, LCP thay ddi pha
theo nhiét d hogc LCP thay dbi pha theo ndng do. Theo cdc phuong an khac nhau,
céc LCP c6 thé c6 it nhit mot trong cac pha nematic, pha smectic, pha nematic
khong ddi ximg (tirc 13, pha cholesteric), pha discotic (trong d6 c6 discotic khong
d6i xtmg), pha xép theo hinh 1ap phwong khong lién tuc, pha xép theo hinh luc ling,
pha xép theo hinh 1ip phuong lién tuc, pha xép theo 16p, pha xép theo cdt luc ling
nguoc, hoic pha xép theo hinh 1ap phuong ngugc. Ngoai ra, trong cac LCP cu thé
cta sang ché, cac monome LC hoic cic gbc cia chung co thé chuyén tiép tir pha

ndy sang pha khac, vi dy, khi dugc tac dung nhiét lugng hodc burc xa quang hoa.

Sang ché dé xuat monome tinh thé 1ong chira mesogen kép c6 cau trac theo

cong thic I'V:

P—{(L)—Mesogen-1[—(L),,—{Mesogen-2—(L)—P

Theo cac phuong 4n ndy, mdi nhém P trong cong thic IV ¢6 thé doc 1ap 1a
nhém phén tng nhu céc loai dugc néu ra trong danh muc danh cho P dugc md ta
dudi ddy va bao gdm nhém P chita céc nhém c6 thé polyme héa dugc, phan 16n cac
nhém phén tmg, hodc cac tién chit polyme hoa chuyén vi mé& vong. Nhém Q c6 thé
doc 14p 1a nhom bét ky trong sd cac nhom duge liét ké ra cho nhém Q dudi day.
Ngoai ra, trong hoac cong thire IV hodc V, nhém (L) ¢o6 thé dugce doc 1ap lua chon
cho mdi trudong hop, ching c6 thé 1a gidng hoic khéc nhau, tir danh sach cac nhom
(L) ¢6 thé c6 duoc néu dudi day. Trong hodc cong thirc IV hoac V, mdi nhém R c6
thé doc 1ap dugc chon tur danh sdch gém cac nhom R ¢6 thé c¢6 duoc néu duéi day.

Céc hop phan mesogen trong cong thirc IV hodc V ¢6 thé ¢6 cac nhém tinh thé 16ng
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hinh que ctng thang, cac nhém tinh thé long hinh que ciig cong, cdc nhém tinh thé
l1ong hinh dia cung hodc dang két hop clia chiing. Vi vay, mesogen-1 va mesogen-2
cta cong thirc IV hodc V ¢o thé doc 1ap duoc chon tir céc ciu tric mesogen duoc

néu duéi & day trong d6 cé céc loai ¢ chu tric:
181G ~[8704]e 1G-S Je1G {811 —8"-

nhu duge dinh nghia rd hon dudi ddy. Ngoai ra, trong cac cdng thirc IV va V, “w”

c6 thé 1 sb nguyén nam trong khoang tir 2 dén 25.

Theo cac phuong an khac nhau cua cac hop chét chtra mesogen duogc boc 10
dudi day, cAu trac ciia hop chat chira mesogen, nhu hop chét c¢6 cong thirc IV nhu
dwoc md ta chi tiét dudi day, c6 thé dugc thiét 1ap dé bao gdbm nhom lién két mém
déo dai gitra mot hodc nhiéu phan ctia hop chét. Vi du, trong céc cau tric khic nhau
ctia cac hop chét chira mesogen dugc boc 10 dudi ddy, cac nhom lién két -(L)y-
va/hodc -(L)w- va trong cac truong hop nhét dinh, nhém -(L)- (vi duy, khi -(L)- chia
it nhat 25 lién két tuyén tinh) c6 thé 1a nhom lién két mém déo dai bao gdm mach
tuyén tinh dai cla céc lién két hoa hoc, nam trong khoang tir 25 dén 500 lién két hoa
hoc vé do dai, gitta hai nhom dugce lién Kkét béng nhém lién két. Theo cac phuong 4n
cu thé, cac nhom lién két c6 thé chra mach tuyén tinh dai ctia cac lién két hoa hoc
nim trong khoang tir 30 dén 500 lién két hoa hoc vé do dai giita hai nhém. Theo cac
phuong an khéac, cac nhom lién két c6 thé bao gdm mach tuyén tinh dai gdm cac
lién két hoa hoc ndm trong khoang tur 50 dén 500 lién két hoa hoc vé do dai gitra hai
nhém. Nhu duge sit dung khi dé cap dén nhom lién két, cac lién két héa hoc trong
mach tuyén tinh gitta cac nhém duoc lién két bang nhom lién két c6 thé 1a lién két
héa hoc cong hoda tri hodc lién két hoa hoc cong hoa tri phan cuc, nhu lién két o
cdng hoda tri hodc cong hoa tri phan cyc va co thé con bao gﬁ‘)m mot hoac nhiéu lién
Két (mac dau lién két khong dugc dua vao khi tinh do dai cua cac lién két hoa
hoc trong mach tuyén tinh). Ngoai ra, ngudi c6 hiéu biét trung binh trong linh vuc
k¥ thuat nay s€ hiéu rang nhém lién két con chra cac nguyén tir xen gilta ma thong

qua d6 mach tuyén tinh gdm cac lién két dugce lién hop lai.
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Nhu s& dugc mo ta chi tiét hon dudi ddy, tin réng mot hoac nhiéu nhom lién
két mém déo trong cac hop chét chira mesogen dugc boc 16 dudi déy truyén cac dac
tinh mong mudn nhat dinh vao cic hop chit va cac ché phdm, nhu cac ché phdm
duoc xtr 1y dong ran, dwogc tao ra tir d6. Vi du, trong khi khong mong mudn bi han
ché béi bat ctr su dién giai nao, tin réng mot hodc nhidu nhém lién két mém déo
trong hop chit chira mesogen hoic gbc cua ching c6 thé tao nén ché pham duge xir
ly dong réan dugc san xuét tr d6 ¢6 céu trac “mém hon”. Nhu dugc st dung dudi
day, lién quan dén dic diém cla cac ché pham dugc xir ly déng ran, nhu LCP, 16p,
mang phu, va vat dung dugc phu duoc tao ra tir cac hop chét nay, thudt ngit “mém
hon” dugc ding dé chi ché phdm c6 do cimg té vi Fischer thuong nho hon 150
Newton/mm?, vi du, tir 0 dén 149,9 Newton/mm?. Ché phim di duoc xit Iy dong
rin ¢6 cAu tric mém hon c6 thé c6 cac dic tinh t6t hon hodc cac dic tinh mong
mudn, vi du, dic tinh LC duoc cai thién, tinh ning ddi mau theo anh sang dugc cai
thién, va dic tinh ludng séc duoc cai thién. Vi du, d6i véi ché pham da dugc xur ly
déng ran nhu polyme, copolyme hodc dang hdn hop ctia cac (co)polyme, co thé
mong mudn ¢6 cac hop phan hoic cic doan mém va cing trong polyme. Khai niém
rang cac polyme da dugc xu Iy dong rdn c6 thé bao gdm hop phan hoic doan mém
va hop phan hoidc doan clng thi da biét trong linh vuc k¥ thudt nay (xem, vi du,
“Structure-Property-Relationship in Polyurethanes™, polyurethane Handbook, cua
G. Oertel, tac gia bién tap, tai ban lan tht 2, Hanser Publishers, 1994, cac trang 37-
53). Thong thuong, hop phan hoic doan cting bao gbm ving tinh thé hodc viing ban
tinh thé trong ciu tric polyme da dugc xtt Iy dong rén, trong khi d6 hop phan hoic
doan mém bao gébm vung vo dinh hinh hon, khong két tinh hodc ving cao su. Theo
cac phuong 4n cu thé, su déng gép cua chu trac cia hop phan hodc gbc monome
trong polyme vao hodc do cing hodc do mém cta polyme thu duoc co thé duoc xac
dinh, vi du, bing cach do do cimg té vi Fischer cuia polyme da duoc xur ly dong ran
thu dugc. Céac dic tinh vat Iy cua polyme thi ¢6 duoc tur ciu tric phan tir clia ching
va duoc xac dinh béng cach lua chon khdi cdu thanh co ban, vi du, lua chon
monome va cac chit phan ung khac, chét phu gia, ty 1¢ clia cac doan cung va cédc
doan mém, va cac cdu truc siéu phan tir dugc tao ra boi twong tac nguyén tir giita

cac mach polyme. Chit va phuong phap dung cho viéc didu ché cac polyme nhu
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polyuretan duge mo ta trong “Ullmann’s Encyclopedia” cua Industrial Chemistry,

tai ban 1an thr 5, 1992, quyén A21 , cac trang 665-716.

Vi du, trong chit d6i mau theo anh sang va/hodc chit ludng sic va mang phi
va 16p da duoc xur Iy dong rin néu trén, tin rang cac hop phan hoic cac doan mém
ctia chit polyme hodc mang phu va 16p da duoc xt Iy dong ran c6 thé tao ra su cai
thién vé mdi truong hoa tan cho (cac) hop chét d6i mau theo anh sang, d6i mau theo
anh sang-ludng sac, va/hodc ludng sdc dé bién ddi thuan nghich tir trang théi tha
nhét sang trang thai thir hai, trong khi hop phan hoic doan cting clia mang pht hodc
chét polyme tao ra tinh toan ven vé cAu triic cho mang phi hodc chit nay va/hodc
ngan ngira sy di chuyén cta cac hop chét ¢6 thé bién d6i duoc. Trong mot tmg dung
di v6i chit dbi mau theo 4nh séng va/hodc chat ludng sic, su can bang ctia hop
phan ctimg va hop phin mém trong polyme c6 thé dat duoc cac loi ich mong mudn
cta chét 16p hodc mang phi duoc xir Iy déng ran thich hop, tic 13, chét, 16p, hoic
mang pht ¢6 do cing té vi Fischer ndm trong khoang tir 0 dén 150 Newton/mm? ma
ddng thoi c6 dic tinh tac dung dbi mau theo dnh sang va/hodc dac tinh tic dung
ludng séc tot. Trong img dung khac, chat ddi mau theo anh sang va/hoic chat ludng
sdc ¢ thé ndm trong chat polyme duoc xir Iy dong rdn c6 do ctng té vi Fischer nho
hon 60 Newton/mm2, vi du ndm trong khoang tir 0 dén 59,9 Newton/mm?, hodc
theo cach khac nim trong khoang tir 5 dén 25 N/mm?, va dugc pht bang hodc duge
chura trong chit polyme ctmg hon ma c6 tdc dung tao ra do bén céu trac. Trong Gmg
dung khac nira, chat d6i mau theo anh sang va/hodc chat ludng sic c6 thé & trong
chit polyme mém nhu vé polyme mém ma c6 thé duoc két hop vao chat hodc mang
phu polyme ctng, vi du, chét c6 d6 ctmg té vi Fischer 16n hon 150 Newton/mm?, vi

du 200 Newton/mm? hodc thdm chi cao hon.

Theo céc phuong 4n khac, ché phim LC c6 thé con bao gdm polyme tinh thé
long, trong d6 c6, vi du, LCP duoc xtr ly dong ran. Polyme tinh thé 16ng c6 thé bao
gdm gbc clia monome tinh thé 16ng dau tién, trong d6 gbc ctia monome LC dau tién
1a gbc ctia hop chét chira mesogen c¢6 cong thire I nhu duge dinh nghia & ddy. Theo
cac phuong an cu thé, LCP c6 thé 1a copolyme trong d6 copolyme bao gbm gbc cia
hop chét chira mesogen trong d6 gbc ctia hop chét chira mesogen duoc két hop vao

copolyme nay, vi du, lam goc co- monome. Turc 14, theo cac phuong an cu thé, goc
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ctia hop chét chtra mesogen c6 thé duoc két hop vao mach chinh cua copolyme (tirc
13, mach chinh cta gdc dugc két hop hoan toan vao mach chinh cua copolyme) hodc
theo cac phuong an khac, goc cta hop chat chtra mesogen c6 thé duge két hop vao
copolyme trong vai tro 1a mach bén cia mach chinh (vi du, géc 6 thé duoc lién két
vao mach chinh béi nhb’m phan ung P, ma phﬁn con lai cua géc la mach bén cua
mach chinh copolyme). Theo cac phuong an khéac nhau, trong do gbc ciia hop chat
chira mesogen, nhu 1a cong thuce I, duoc két hop vao mach chinh ctia copolyme nay,

nhém X ¢6 thé 14 -(1)-Q, P 1a nhém Q, “w” 1a 1, va “z” 1a 1.

Céc phuong phap tong hop chung di dugc phat trién dé tong hop khung cta
cac hop chét chira mesogen 13 cic cong thire IV. Lién quan dén Fig.1 va Fig.2, cac
hop chat chira mesogen kép c6 cAu tric tuong tmg v6i cong thirc IV ¢6 thé dugc
tbng hop tir nguyén lidu axit hydroxy carboxylic ban dau c6 ban trén thi truong
hodc dugc tong hop mot cach dé dang trong phong thi nghiém. Dua vao cac Fig.
nay, phan mesogen kép cia hop chét duge két hop vao phan sau ctia quy trinh tong
hop. Fig.3 minh hoa mdt phuwong phép tiép cén tao lién két gitta c4c nhém hydroxyl
tu do trén phan gbc lién két vao khung mesogen dugc thé hydroxy dé tao ciu trtic
theo cong thirc IV. Phuong phap tiép can nay st dung quy trinh lién hop kiéu

Mitsunobu dé tao ra lién két ete trong cau truc chira mesogen.

Theo cac phuong én cu thé, polyme c6 thé 1a copolyme khéi hodc copolyme
khong khéi chira gbc cta hop chét chra mesogen duogc két hop vao copolyme. Vi
du, theo cdc phuong an cuy thé, polyme c6 thé 1a copolyme khéi chta gbe cua hop
chét chira mesogen dugc két hop vao copolyme nay, vi dy, trong vai trd 1a gbc duoc
két hop vao mach chinh cta copolyme hoic trong vai trd 1a mach bén cia mach
chinh ctia copolyme. Theo cdc phuong an cu thé, copolyme khdi c6 thé bao gom
khéi cting va khdi mém. Theo cac phuong 4n ndy, hop chit chira mesogen c6 thé
duoc két hop vao khéi cung, khdi mém, hodc ca khoi ciing va khdi mém. Theo cac
phuong an khéc, hop chét chira mesogen c6 thé dugc hoa tan (nhung khong dugce
két hop) vao mot trong cac khdi cua copolyme khéi, nhu, vi du, khdi cing hodc
khéi mém. Theo cac phuong an khéc, polyme c6 thé 1a copolyme khong khéi (tirc
la, copolyme ma khdng co cac khéi 16n gdm cac gbc monome cu thé), nhu

copolyme duoc xép ngiu nhién, copolyme xen k& copolyme xép tuan hoan, va
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copolyme dugc xép theo quy tac théng ké. Vi dy, mot hodc ca hai gbc comonome
ctia copolyme c6 thé 14 hop chét chira mesogen, nhu duge md ta dudi ddy. Sang ché

con ¢ y bao ham cac copolyme cuia hon hai loai géc comonome khéac nhau.

Theo c4c phuong an cu thé, LCP duoc xir Iy déng rén c6 thé 1a polyme “mém”
hodc polyme “cing”, nhu dugc dinh nghia duéi ddy. Vi du, theo cac phwong an cu
thé ctia LCP c6 thé c6 do cing té vi Fischer 12 nim trong khoang tr 0 dén 200
Newton/mm?. Theo cic phuong an khac, LCP ¢6 thé ¢6 con sb trung binh it nhét 14
bing 20 lién két giita cac lién két chéo ndi mach hodc lién két mach lién ké trén
khung chinh polyme. Tt 1a, trong mach tuyén tinh gdm cac lién két trén khung
chinh polyme, c6 it nhit mot mach tuyén tinh gdm 20 lién két gitta mot lién két
chéo va lién két chéo lién ké tiép theo. Trong khi khdng mong mudn bi han ché bai
bét ctr sy dién giai ndo, tin rang khi céc lién két chéo ndi mach hoic lién mach trén
khung chinh cta polyme, nhu LCP da dugc xir Iy dong ran néu trén, thi cach xa
nhau, vi du, it nhit 12 20 lién két, mach polyme thu dugc thi mém déo hon va
polyme thu dugc cé ddc tinh “mém hon”. Nhu néu trén, polyme cé dic tinh “mém”
c6 thé thich hop trong cac tmg dung cu thé, nhu cac tng dung cho mit, vi du, cac

ng dung d6i mau theo anh séng.

Ngoai ra, theo cdc phuong an cu thé vé ché pham LC cia séng ché, ché phdm
LC c6 thé con bao gdm it nhat mot trong cac hop chat d6i mau theo anh séng, hop
chit ludng sic hodc hop chét ludng sic-ddi mau theo anh séng; chét nhay sang, chit
khong nhay sang, va mot hoic nhiéu chét phu gia. Theo cac phuong dn ndy, mot
hodc nhidu chat phu gia c6 thé 1a tinh thé 1ong, chit phu gia kiém soat dic tinh tinh
thé léng, chat quang hoc khong tuyén tinh, thudc nhudm, chit xuc tic thang hang,
chét tang cudong dong luc, chét khéi dau quang hoc, chét khéi diu nhiét, chat hoat
dong bé mat, chat uc ché qua trinh polyme hoéa, dung moi, chit 1am 6n dinh 4nh
sang, chit 1am 6n dinh nhiét, chit giai phong khuodn, chét kiém soat luu bién, chét
tao gel, chat 1am phéng, chét thu don gbe ty do, chit lién két, chét phu gia kiém soét
goc nghiéng, chat polyme khéi hodc khong khéi, hodc chat xtc tic bam dinh. Nhu
duoc st dung dudi ddy, thuat ngit “cac hop chat d6i mau theo 4nh sang” bao gém
cac chat ddi mau theo anh sang thuan nghich do nhiét va cac chat d6i mau theo anh

sang thuan nghich khong do nhiét, cac chit ma thuong c6 kha niang chuyén hoa tir
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trang thai th nhét, vi du “trang thdi trong sudt,” sang trang thai thir hai, vi du
“trang thai c6 mau,” khi dugc tac dung lai birc xa quang hoa, va tr¢ vé trang thai thu
nhat khi 1an lugt dap tmg lai nhiét lugng va buc xa quang héa. Nhu duoc str dung
dudi day thuat ngir “d6i mau theo 4nh sang” c6 nghia 1a c6 phd hap thu dbi véi it
nhét 13 birc xa nhin thidy ma bién dbi khi dap ung lai it nhét 1a buc xa quang héa.
Nhu duoc st dung dudi day, “buc xa quang hoa” cé nghia la birc xa dién tur, nhu
cuc tim va birc xa nhin thiy ma cé kha nang gay ra mot tac dung nhit dinh. Nhu
duoc st dung dudi day, thudt nglt “ludng sic” c6 nghia 1a ¢6 kha ning hép thy mot
trong hai hop phan phan cuc phing tryc giao ctla it nhit 12 buc xa dugc truyén
manh hon dang khac. Nhu dugce st dung dudi day, thuat ngit “cht nhay séng” bao
gém chét ma tac dung vé mit vat 1y hodc héa hoc véi bire xa dién tir, nhu, vi dy, cac
chit 1an quang hodc cac chat huynh quang. Nhu dugc st dung dudi day, thuat ngir
“céc chét khong nhay sang” bao gdm céc chit ma khong tac dung véi birc xa dién

tlr, nhu thudc nhudm mau da duoc ¢6 dinh hodc cac chat d6i mau theo nhiét do.

Theo mét sé phuong 4n, hop cht dbi mau theo 4nh sang c6 thé bao gom
nhém ddi mau theo anh sang duoc chon tir pyran thudn nghich do nhiét hogc khong
do nhiét, oxazin thuin nghich do nhiét hodc khong do nhiét, hodc fulgit thudn
nghich do nhiét hodc khong do nhiét. B@)ng thoi, bao gém ca cac chét vo co d6i mau
theo anh sang. Nhu duoc st dung dudi ddy, thudt nglt “thuan nghich khong do
nhiét” ¢6 nghia l1a dugc lam thich Ung dé chuyén tir trang thai tht nhét sang trang
thai thr hai khi dugc tac dung birc xa quang hoa, va trd vé trang thai thtr nhat khi

dugc tac dung buc xa quang hoa.

Céc vi du vé pyran d6i mau theo 4nh séng thuén nghich do nhiét ma tir d6 hop
chét dbi mau theo anh sang c6 thé dugc chon va c6 thé dugc st dung cling véi cac
phuong an khac nhau duge boc 16 dudi day bao gdém benzopyran, naphtopyran, vi
du, naphto[1,2-b]pyran, naphto[2,1-b]pyran, naphtopyran dugc ngung tu indeno,
nhu céc loai dugc bdc 16 trong patent My sb 5,645,767 & cot 2, dong 16 dén cot 12,
dong 57; va cac naphtopyran dugc ngung tu di vong, nhu céc loai dugc boc 10 trong
cac patent My s6 5,723,072 & cot 2, dong 27 dén cot 15, dong 55; 5,698,141 & cot 2,
dong 11 dén cot 19, dong 45;, 6,153,126 & cot 2, dong 26 dén cot 8, dong 60;, va
6,022,497 & cot 2, dong 21 dén cot 11, dong 46; cac spiro-9-floreno[1,2-b]pyran;
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phenantropyran; quinopyran; floanthenopyran; spiropyran, vi du,
spiro(benzindolin)naphtopyran, spiro(indolin)benzopyran,
spiro(indolin)naphtopyran, spiro(indolin)quinopyran va spiro(indolin)pyran. Cac vi
du cu thé hon vé naphtopyran va céc chét hitu co ddi mau theo anh sang bd sung
dugc md ta trong patent My 6 5,658,501 & cot 1, dong 64 dén cot 13, dong 17.
Céc spiro(indolin)pyran thi cling dwgc moé ta trong tai liéu Techniques in Chemistry,
quyén III, “Photochromism”, chwong 3, ciia Glenn H. Brown, tdc gid bién tép, John

Wiley va Sons, Inc., New York, 1971.

Céc vi du v& oxazin d6i mau theo 4nh sang thudn nghich do nhiét ma tir d6 cac
hop chit ddi mau theo 4nh sang c6 thé duoc chon ra va c6 thé duoc sir dung cung
v6i cac phurong an khac nhau dugc boc 1o dudi day bao gbm cac benzoxazin,
naphtoxazin va spiro-oxazin, vi dy, spiro(indolin)naphtoxazin,
spiro(indolin)pyridobenzoxazin, spiro(benzindolin) pyridobenzoxazin,
spiro(benzindolin)naphtoxazin, spiro(indolin)benzoxazin,

spiro(indolin)floranthenoxazin va spiro(indolin)quinoxazin.

Céc vi du vé fulgit d6i mau theo 4nh sang thuan nghich do nhiét ma tir d6 cac
hop chat d6i mau theo 4nh séng c6 thé duoc chon va co thé duoc str dung cung véi
cac phuong an khac nhau dugc boc 16 dudi day bao gdm: fulgimit, va 3-furyl fulgit
va 3-thienyl fulgit, va 3-furyl fulgimit va 3-thienyl fulgimit, cac chét nay duoc néu
trong patent My s6 4,931,220 & cot 2, dong 51 dén cot 10, dong 7, va cac hon hop
ctia chit bat ky trong sd cac hop chit/cac chit ddi mau theo 4nh sang dugc dé cap
trén day. Céc vi du v& hop chit d6i mau theo 4nh sang thuén nghich khong do nhiét
ma tir d6 cac hop chat d6i mau theo anh sdng co thé duge chon ra va co thé duge str
dung cung v6i cac phuong an khac nhau duge boc 10 dudi day bao gdm cac hop
chat d6i mau theo anh sang dugc boc 10 trong cong b6 don yéu cu cip patent My
56 2005/0004361 & cac doan tir [0314] dén [0317].

Theo cac phuong an cu thé, hop chit d6i mau theo 4nh sang c6 thé 12 hop chat
v6 co dbi mau theo anh sang. Cac vi du vé cac loai hat tinh thé thich hop bao gom
bac halogenua, cadimi halogenua va/hodc déng halogenua. Céac vi du khéc vé céc

chit vo co ddi mau theo anh sang co thé dugce didu ché biang cach bd sung europi(Il)
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va/hoic xeri(I) vao thuy tinh khoang, nhu thiy tinh séda-silic oxit. Theo mot
phuong an, céc chit vo co ddi mau theo anh sang c6 thé duge bd sung vao thiy tinh
nong chay va tao thanh hat s& duoc két hop vao ché pham cia sang ché dé tao céac
hat micro chtra cac hat nay. Hat thdy tinh ¢6 thé duoc tao ra bing phuong phap bt
k¥ trong mot s6 phuong phép khac nhau da biét trong linh vuc nay. Cac chit vo co
d6i mau theo anh sang thich hop thi duge mé ta thém trong tai liéu “Kirk Othmer,
Encyclopedia” ctia Chemical Technology, tai ban 1an thtr 4, quyén 6, cAc trang 322-
325.

Céc phuong an khac vé ché pham c6 thé chira chét nhay sang, trong d6 c6
thudc nhudém phét quang, nhu thudc nhudém 14n quang hodc thudc nhudm huynh
quang. Nhu nguoi co hiéu biét trung binh trong linh vyc k¥ thuét nay da biét, sau
khi hoat héa, thuéc nhudém lan quang va thuéc nhuém huynh quang phat ra birc xa
nhin thdy khi nguyén tir hodc phan tt di chuyén tir trang thai electron cao hon
xubng trang théi electron thip hon. Mot su khac biét giita hai loai thudc nhudm 1a
su phat quang sau khi tiép xuc voi birc xa tir thuc nhuém huynh quang xay ra s6m

hon sy phét quang tu thubc nhudém lan quang.

Thubc nhudém huynh quang ma nguoi c6 hiéu biét trung binh trong linh vuc k§
thuat nay da biét co thé duoc sir dung lam chét nhay sang trong cac phuong an khac
nhau cta sang ché. V& danh sach cac thudc nhuém huynh quang khic nhau, xem, tai
liéu Haugland, R. P., molcular Probes Handbook for Fluorescent Probes and
Research Chemicals, tai ban 1an thtr 6, 1996. Cac vi du vé thudc nhudm huynh
quang bao gdm antraxen, tetraxen, pentaxen, rodamin, benzophenon, cumarin,

floresxein, perylen, va cac hdn hgp cta chung.

Céac thudc nhudm lan quang ma ngudi co hiéu biét trung binh trong linh vuc
k¥ thuat nay da biét c6 thé duoc st dung 1am chét nhay sang trong cdc phuong an
khac nhau cta sang ché. Cac vi du thich hop vé thudc nhudém l4n quang bao gom,
cac phirc hop phdi ti-kim loai nhu tris(2-phenylpyridin)iridi [lr(ppy)s] va
2.3,7,8,12,13,17,18-octaetyl-21 H,23H-porphyrin platin(II) [PtOEP]; va cac chét
nhuém hitu co nhu eosin (2',4',5',7'-tetrabromfloresxein), 2,2'-bipyridin va erytrosin

(2',4',5',7'-tetraiotfloresxein).
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Céc vi du vé chét khong nhay sang thich hop cho viéc st dung trong ché phdm
cta sang ché bao gom cac chét nhudm thiéc c¢b dinh mau. Céc vi du vé chat nhuom
thiéc ¢b dinh mau thich hop ¢6 thé bao gém thudc nhudm nitrobenzen, thudc nhudém
azo, thubc nhudém antraquinon, thuéc nhuém naphtoquinon, thuéc nhuém
benzoquinon, thudc nhudm phenothiazin, thubc nhudom indigoit, thuéc nhudm
xanten, thubc nhudém phenantridin, thudc nhudm phtaloxyanin va cac thudc nhuém
duoc dan xuét tir triarylmetan. Céc chit nhudm thiéc cb dinh mau nay c6 thé dugc
str dung mot minh hodc & dang hdn hop véi céac chat nhudm thiéc ¢b dinh mau khéc

hodc cac hop chit mang mau khac (nhu céc hop chét d6i mau theo anh sang).

Céc vi du thich hop vé thubc nhudm duoc st dung v6i cac hoa chét thich hop
khac dé tao ra chat d6i mau theo nhiét do bao gdm céc phenylmetan dugc thé va cac
floran dugc thé, nhu 3,3'- dimetoxyfloran (vang); 3-clo-6-phenylaminofloran (vang
cam); 3-dietylamino-6-metyl-7- clofloran (d6 son); 3-dietyl-7,8-benzofloran (mau
héng); Thubc tim tinh thé lacton (xanh lam); 3,3",3”- tris(p-
dimetylaminophenyl)phtalit (xanh lam tia); pham xanh malachit lacton (xanh luc);
3,3;- bis(pdimetylaminophenyl)phtalit (xanh luc); 3-dietylmaino-6-metyl-7-
phenylaminofloran (den), indolyl phtalit, spiropyran, cumarin, fulgit, v.v. Ngoai ra,
céc chit di mau theo nhiét do 6 thé con bao gom tinh thé 16ng cholesteric va hén

hop cua tinh thé 1ong cholesteric va tinh thé 1ong nematic.

Theo mot phuong an cu thé, hop chit ddi mau theo 4nh séng c6 thé chua it
nhét hai nhom d6i mau theo anh sang, trong d6 cac nhoém d6i mau theo anh séng
duge lién két voi nhau thong qua céc phan tir thé nhém lién két trén timg nhom doi
mau theo anh sang. Vi du, cdc nhom dbi mau theo anh séng c6 thé 13 cac nhém ddi
mau theo 4nh sang c6 thé polyme hoa dugc hodc cac nhom d6i mau theo anh sang
ma duoc cai bién cho tuong thich véi chat chii (“nhém d6i mau theo anh séang dugc
lam tuong thich™). Cac vi du vé nhém dbi mau theo anh sang polyme hoa duge ma
¢6 thé duogc chon va hitu ich cing véi cac phuong an khac nhau duoc boc 16 dudi
day thi dugc néu trong patent My s 6,113,814 & cot 2, dong 24 dén cot 22, dong 7.
Céc vi du vé& nhom ddi mau theo anh sang da dugc lam twong thich ma c6 thé duoc
chon va hitu ich cung véi cac phuong an khac nhau duge boc 10 dudi day thi duge

néu trong patent My $6 6,555,028 & cot 2, dong 40 dén cot 24, dong 56. Cac nhém
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ddi mau theo anh sang thich hgp khéc va cac nhom d6i mau theo anh sang bo sung
dugc md ta trong cac Patent My 6,080,338 & cot 2, dong 21 dén cot 14, dong 43;
6,136,968 & cot 2, dong 43 dén cot 20, dong 67; 6,296,785 & cot 2, dong 47 dén cot
31, dong 5; 6,348,604 & cot 3, dong 26 dén cot 17, dong 15; 6,353,102 & ¢t 1, dong
62 dén cot 11, dong 64'; va 6,630,597 & cot 2, dong 16 dén cot 16, dong 23.

Nhu néu trén, theo cac phuong an cu thé, hop chit dbi mau theo anh sang co
thé 14 pyran d6i mau theo anh séng. Theo cac phuong an nay, hop chét d6i mau theo

anh sang co thé c6 cong thirc IX:

B X

Lién quan dén cong thirc IX, A 12 vong thom dugc thé hodc khong dugc thé
hodc vong thom da dugce ngung tu duoc thé hoac khong duoc thé ma duoc chon tur:
naphto, benzo, phenantro, florantheno, antheno, quinolino, thieno, furo, indolo,
indolino, indeno, benzofuro, benzothieno, thiopheno, naphto dugc ngung tu indeno,
naphto dwgc ngung tu di vong, va benzo duoc ngung tu di vong. Theo cac phuong
an nay, cic phan tir thé c6 thé c6 trén vong thom hodc vong thom dugce ngung tu
dugc néu trong cac patent My sb 5,458,814; 5,466,398; 5,514,817, 5,573,712,
5,578,252; 5,637,262; 5,650,098; 5,651,923; 5,698,141; 5,723,072; 5,891,368;
6,022,495; 6,022,497; 6,106,744; 6,149,841; 6,248,264; 6,348,604; 6,736998,;
7,094,368, 7,262,295 va 7,320,826. Trong cong thic IX, “” ¢6 thé la con s6 (c4c)
phén tr thé R* dugc gin vao vong A, va c6 thé ndm trong khoang tr 0 dén 10.
Ngoai ra, lién quan dén cong thirc IX, mdi B va B' ¢6 thé doc 1ap 1a nhém dugc

chon tu:

- nhém metalloxenyl (nhu céc loai dugc néu trong cong b6 don yéu cau cap
patent My 56 2007/0278460 & doan [0008] dén [0036]);

- nhom aryl ma dugc thé mot 1an béng phén tr thé c6 hoat tinh hodc phén tr
thé dugc lam twong thich (nhu cac loai duge néu trong cdng bb don yéu ciu cap

patent My s6 2007/0278460 & doan [0037] dén [0059]);
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_ 9-julolidinyl, nhém aryl khong dugc thé, dugc thé mot lan, duge thé hai lan
hoiic dugc thé ba 1an duoc chon tir phenyl va naphtyl, nhom di vong thom khong
dugc thé, duoc thé mot 14n hodc duoc thé hai 1an dugc chon tir pyridyl, furanyl,
benzofuran-2-yl, benzofuran-3-yl, thienyl, benzothien-2-yl, benzothien-3-yl,
dibenzofuranyl, dibenzothienyl, carbazoyl, benzopyridyl, indolinyl va ﬂubrenyl,

trong d6 mdi phan tr thé aryl va phan tir thé di vong thom doc lap 1a:

hydroxy, aryl, mono- hodc di-(Ci-Ciz)alkoxyaryl, mono- hodc di-(Ci-
Cralkylaryl, haloaryl, Cs3-C; xycloalkylaryl, Cs;-C; xycloalkyl, C3-Cy
xycloalkyloxy, C3-C7 xycloalkyloxy(Ci-Ciz)alkyl, Cs-C7 xycloalkyloxy(Ci-
Cr)alkoxy, aryl(Ci-Ci2)alkyl, aryl(Ci-Ciz)alkoxy, aryloxy, aryloxy(Ci-Ciz)alkyl,
aryloxy(Ci-Ci2)alkoxy, mono- hodc di-(Ci-Ciz)alkylaryl(Ci-Ci2)alkyl, mono- hodc
di-(C1-C12)alkoxyaryl(Ci-Ci2)alkyl, mono- hogc di-(Ci-Ciz)alkylaryl(Ci-Ciz)alkoxy,
mono- hoic di-(Ci-Ciz)alkoxyaryl(Ci-Ciz)alkoxy, amino, mono- hodc di-(Ci-
Cr2)alkylamino, diarylamino, piperazino, —N-(Ci-Ci2)alkylpiperazino, — N-
arylpiperazino, aziridino, indolino, piperidino, morpholino, thiomorpholino,
tetrahydroquinolino, tetrahydroisoquinolino, pyrolidino, Ci-Ci2 alkyl, Ci-Ci2
haloalkyl, C1-C12 alkoxy, mono(C1-Ci2)alkoxy(Ci-Ci2)alkyl, acryloxy, metacryloxy,
halogen hodc -C(=O)R! , trong d6 R! 1a mdt nhom, nhu, -OR?, -N(R*R*, piperidino
hodc morpholino, trong d6 R? 1a mdt nhom, nhu, alyl, C1-Cs alkyl, phenyl, phenyl
duge thé mono(Ci1-Ce)alkyl, phenyl dugc thé mono(C1-Ce)alkoxy, phenyl(Ci-
Cs)alkyl, phenyl(Ci-Cs)alkyl dugc thé mono(C1-Ce)alkyl, phenyl(Ci-C3)alkyl dugc
thé mono(Ci-Ce)alkoxy, Ci-Cs alkoxy(C2-Cs)alkyl hodc Ci-Cs haloalkyl, va mdi R3
va R* doc 1ap 1a mot nhém, nhu, Ci1-Cs alkyl, Cs-C7 xycloalkyl hodc phenyl dugc
thé hodc phenyl khong duoc thé, trong d6 mbi phan tir thé phenyl néu trén dc 1ap
1a C1-Cs alkyl hodc Ci-Cs alkoxy;

nhém khong dugc thé hodc dugc thé mot 1an dugc chon tir pyrazolyl,
imidazolyl, pyrazolinyl, imidazolinyl, pyrolidino, phenothiazinyl, phenoxazinyl,
phenazinyl va acridinyl, trong do mdi phan tir thé néu trén doc 13p 1a C1-Ci2 alkyl,

C1-C12 alkoxy, phenyl hodc halogen;
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phenyl dugc thé & vi tri 4, phan tir thé 1a gbc axit dicarboxylic hodc dan xuét
ctia chiing, gbc diamin hodc dan xuit cua ching, gbc rrgu amino hodc dan Xuét cia
ching, gbc ruou polyhydric hodc dan xuét cua chung, -(CHa)-, -(CHz)- hodc -[O-
(CH2)k]g-, trong do “k” la s nguyén nim trong khoang tir 2 dn 6 va “q” 1a sd
nguyén nam trong khoang tr 1 dén 50, va trong d6 phan tir thé duoc két néi vao

nhém aryl ctia chat ddi mau theo anh sang khac;

nhom c6 cong thue:

hodc

trong d6 W 12 mot nhom, nhu -CHp- hodc oxy; Y 1a mot nhom, nhu, oxy hoac nito
duoc thé, véi didu kién 13 khi Y 1a nito dugc thé, W 1a -CHa-, thi cac phén tir thé
nito duoc thé 1a hydro, C1-Ci2 alkyl hodc Ci1-Ciz axyl; mdi R’ doc 14p 1a mot nhom,
nhu, C1-Ci2 alkyl, Ci-C12 alkoxy, hydroxy hodc halogen; mdi R® va R7 doc lap 1a
mot nhom, nhu, hydro hodc Ci-Ci2 alkyl; va “5” 1a s& nguyén nam trong khoang tir 0

dén 2; hoac

nhém cé cong thic:

b

Re R3

trong d6 R® 1a mot nhom, nhu, hydro hodc Ci-Ci2 alkyl, va R? 1a mot nhém, nhur,
naphtyl khong duoc thé, dugc thé mot lan hoic dugc thé hai 1an, phenyl khong
duoc thé, duoc thé mot 14n hodc duoc thé hai 1an, furanyl khong dugc thé, duogc thé
mot 1an hodc dugc thé hai 1an hoac thienyl khong duogc thé, duoc thé mot 1an hodc
duoc thé hai l4n, trong d6 mdi phan tr thé naphtyl, phenyl, furanyl va thienyl néu
trén trén doc 1ap 1a C1-Ciz alkyl, Ci- Ci2 alkoxy hodc halogen. Theo céach khac, B va
B' ¢6 thé 1a cac nhom két hop voi nhau tao thanh floren-9-yliden hodc floren-9-
yliden duogc thé mot 1an hodc dugc thé hai 1an, mdi phén tir thé floren-9-yliden néu

doc 1ap 1a Ci-Cr2 alkyl, C1-Ci2 alkoxy hodc halogen.
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Ngoai ra, lién quan dén cong thie IX, R* ¢6 thé 1a phan tir thé trén vong trong
cbng thirc IX, trong do néu R’ 12 phan tr thé trén cacbon dugc lai hoa sp3, thi mdi
R’ ¢6 thé doc 1ap duoc chon tir: nhém metanloxenyl; phﬁn ttr thé hoat tinh hodc
phﬁn ttr thé duogc lam tuong thich; perhalo(C1-Cio)alkyl, perhalo(Ca-Cio)alkenyl,
perhalo(Cs-Cio)alkynyl, perhalo(Ci-Cio)alkoxy hodc perhalo(Cs-Cio)xycloalkyl;
nhém -O(CHa)a(CJ2)»CKs, trong d6 K 12 halogen, J 13 hydro hodc halogen, “a” la s6
nguyén nam trong khoang tir 1 dén 10, va “b” 1a sé nguyén nam trong khoang tir 1

dén 10; nhém chra silic 1a mot trong so:

> >

§j———RI1 —Q=Si———R!!

\ \

R1? hoac R

trong d6 mdi R, R'! va R!? doc 14p 1a Ci1-Cio alkyl, Ci-Cio alkoxy hodc phenyl;
hydro, hydroxy, Ci-Cs alkyl, clo, flo, C3-C7 xycloalkyl, alyl hodc C1-Cs haloalkyl;
morpholino, piperidino, pyrolidino, amino khoéng dugc thé, dugc thé mot 1an hoic
duge thé hai 1an, trong d6 mdi phan tir thé amino néu trén doc 1ap 1a Ci-Cs alkyl,
phenyl, benzyl hodc naphtyl; nhém aryl khong duoc thé, dugc thé mot lan, dugc thé
hai 14n hodc dugc thé ba lan duogc chon tir phenyl, naphtyl, benzyl, phenantryl,
pyrenyl, quinolyl, isoquinolyl, benzofuranyl, thienyl, benzothienyl, dibenzofuranyl,
dibenzothienyl, carbazolyl hodc indolyl, trong do mdi nhém phén tir thé aryl doc 1ap
1a halogen, Ci-Cs alkyl hoic Ci-Cs alkoxy; -C(=O)R", trong d6 R" Ia hydro,
hydroxy, Ci-Cs alkyl, Ci-Cs alkoxy, amino, mono- hodc di-(Ci-Ce)alkylamino,
morpholino, piperidino, pyrolidino, naphtyl khong duoc thé, dugc thé mot 1an hoac
duoc thé hai 1an hodc phenyl khong duoc thé, duoc thé mét lan hodc dugc thé hai
lan, phenoxy khong dugc thé, dugc thé mot 1an hoic dugc thé hai 1an, phenylamino
khong dugc thé, duogc thé mot 1an hodc dugc thé hai 1an, trong do mdi phén tt thé
phenyl, naphtyl, phenoxy va phenylamino néu trén doc lap 1a Ci-Cs alkyl hodc Ci-
Cs alkoxy; -OR!, trong d6 R!* 1a Ci-Cs alkyl, phenyl(Ci-Cs)alkyl, phenyl(Ci-
Cs)alkyl duge thé mono(Ci-Cealkyl, phenyl(Ci-Csalkyl duge thé mono(Ci-
Ce)alkoxy, C1-Cs alkoxy(Cz-Ca)alkyl, C3-C7 xycloalkyl, C3-C7 xycloalkyl dugc thé
mono(Ci-Ca)alkyl, Ci-Cs cloalkyl, C;-Cg floalkyl, alyl hodc Ci-C¢ axyl, -
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CH(R®)R'S, trong d6 R" 1a hydro hoic Ci1-Cs alkyl, va R'¢ la -CN, -CF; hodc -
COORY, trong d6 R!7 13 hydro hoac Ci-Cs alkyl, hogc -C(=O)R'S, trong d6 R 1a
hydro, Ci-Cs alkyl, Ci-Cs alkoxy, amino, mono- hodc di-(Ci- Cs)alkylamino,
naphtyl khong duoc thé, duoc thé mdt 1an hodc dugc thé hai 1an hodc phenyl khong
duoc thé, duoc thé mot 1an hodc duoc thé hai 14n, phenoxy khong duoc thé, duoc
thé mot 14n hodc duoc thé hai 14n hodc phenylamino khong dugc thé, duoc thé mot
1in hodc duoc thé hai lan, trong d6 mdi phan tir thé phenyl, naphtyl, phenoxy va
phenylamino néu trén doc 14p 1a C1-Cs alkyl hodc Ci-Ce alkoxy; phenyl dugc thé &
vi tri 4, phan tir thé 1a gdc axit dicarboxylic hodc dan xuét cta chung, gbc diamin
hoic din xudt cia ching, gdc ruou amino hogc dan xuét cua chung, gbc ruou
polyhydric hodc dan xuét cua chung, -(CHa)-, -(CHz)k- hodc -[O-(CHa)]q-, trong dé
“k” 1a sb nguyén nim trong khoang tir 2 dén 6 va “q” 1a sb6 nguyén nim trong
khoang tir 1 dén 50, va trong d6 phan tir thé duogc két néi vao nhoém aryl trén chét
d6i mau theo anh sang khac; -CH(R'),, trong d6 R 1a -CN hoac -COOR®, trong
d6 R? 1a hydro, Ci1-Cs alkyl, C3-C7 xycloalkyl, phenyl(Ci-Cs)alkyl, phenyl(Ci-
Cs)alkyl duoc thé mono(Ci-Ce)alkyl, phenyl(Ci-Cs)alkyl duoc thé mono(Ci-
Ce)alkoxy hodc naphtyl khong dugc thé, dugc thé mot 1an hode dugc thé hai lan
hoac phenyl khong duoc thé, duoc thé mot 1an hodc dugc thé hai lan, trong d6 mdi
phén tir thé phenyl va naphtyl néu trén doc 14p 1a C1-Cs alkyl hodc Ci-Cs alkoxy; -
CH(R?)R2, trong d6 R?! 14 hydro, C1-Cs alkyl hogc naphtyl khéng dugc thé, dugc
thé mot 1an hodc dugc thé hai 14n hoic phenyl khong dugc thé, duogc thé mot 1an
hoidc duoc thé hai 1an, trong d6 mdi phan tir thé phenyl va naphtyl néu trén doc 1ap
la C1-Cs alkyl hoic Ci1-Cs alkoxy, va R? 1a -C(=0)OR*, -C(=O)R** hoidc -
CH,OR?, trong d6 R?® 1a hydro, Ci-Cs alkyl, C3-C7 xycloalkyl, phenyl(Ci-Cs)alkyl,
phenyl(C1-Cs)alkyl duoc thé mono(Ci-Ce)alkyl, phenyl(Ci-Ca)alkyl dugc thé
mono(Ci-Ce)alkoxy hodc naphtyl khong duoc thé, duoc thé mot 1an hodc duoc thé
hai 1an hodc phenyl khong dugc thé, duoc thé mot 1an hodc duoc thé hai lan, trong
d6 mdi phan tir thé phenyl va naphtyl néu trén doc 14p 1a C1-Cs alkyl hodc Ci-Cq
alkoxy, R?** 1a hydro, Ci-Cs alkyl, amino, mono(Ci-Ce)alkylamino, di(Ci-
Ce)alkylamino, phenylamino, diphenylamino, (phenyl dugc thé mono-(Ci-Ce)alkyl
hodc di-(C1-Ce)alkyl)amino, (phenyl dugc thé mono-(Ci-Ce)alkoxy hodc di-(Ci-
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C=)alkoxy)amino, di(phenyl duoc thé mono-(C1-Ce)alkyl hodc di-(Ci-
Ce)alkyl)amino, di(phenyl duoc thé mono-(Ci-Ce)alkoxy hodc di-(Ci-
Cs)alkoxy)amino, morpholino, piperidino hodc naphtyl khong dugc thé, duogc thé
mot 1an hodc duoc thé hai 1an hodc phenyl khong dugce thé, dugc thé mot 1an hoac
duoc thé hai 14n, trong d6 mdi phan tir thé phenyl hodc naphtyl néu trén doc 1ap 1a
C1-Cs alkyl hodc Ci-Cs alkoxy, va R 14 hydro, -C(=O)R*, Ci-Cs alkyl, Ci-C3
alkoxy (Ci-Ce)alkyl, phenyl(Ci- Ce)alkyl, phenyl(Ci-Ce)alkyl dugc thé mono-
alkoxy hodc phenyl khong dugc thé, duoc thé mot 1an hodc duoc thé hai 1an hodc
naphtyl khong duoc thé, duoc thé mot 1an hoic duge thé hai 1an, trong d6 moi phé‘m
tir thé phenyl hodc naphtyl néu trén doc 14p 1a Ci-Cs alkyl hodc C1-Cs alkoxy; hodc
hai R’ cac nhom trén cung mot nguyén tu két hop véi nhau tao thanh nhém oxo,
nhoém vong cacbon xoén chira 3 dén 6 nguyén tir cacbon hodc nhém di vong X04n
chira 1 dén 2 nguyén tir oxy va 3 dén 6 nguyén tir cacbon, trong d6 c6 nguyén tir
cacbon spiro, nhém vong cacbon xo#n va nhém di vong xodn néu trén dwgc phan

nhanh véi 0, 1 hodc 2 vong benzen; hodc

khi R’ 1a phén tr thé trén cacbon dugc lai hoa sp2, mdi R’ ¢6 thé doc lap la:
hydro; Ci-Cs alkyl; clo; flo; brom; C3-C7 xycloalkyl; phenyl khong dugc thé, duogc
thé mot 1an hodc duoc thé hai 1an, trong d6 mdi phan tir thé phenyl néu trén ddc lap
1a Ci1-Cs alkyl hodc Ci- Cs alkoxy; -OR?® hodc -OC(=0)R* trong d6 R 1a hydro,
amin, alkylen glycol, polyalkylen glycol, Ci-Cs alkyl, phenyl(Ci-Cs)alkyl,
phenyl(C1-Cs)alkyl dugc thé mono(Ci-Ce)alkyl, phenyl(Ci-Cs)alkyl duoc thé
mono(C1-Ce)alkoxy, (Ci1-Ce)alkoxy(C2-Cs)alkyl, C3-C7 xycloalkyl, C3-C7 xycloalkyl
duoc thé mono(Ci-Cs)alkyl hoac phenyl khong duoc thé, dugc thé mot lan hodc
duoc thé hai 1an, trong d6 mdi phan tir thé phenyl néu trén doc lap 1a Ci-Cs alkyl
hoac Ci-Cs alkoxy; phén tt thé 6 hoat tinh hodc phan tir thé dugc 1am tuong thich;
phenyl dugc thé & vi tri 4, phan tir thé phenyl néu trén 13 gbc axit dicarboxylic hoic
dan xuét cia chung, gbc diamin hodc dan xut ctia ching, gbc ruou amino hodc dan
xudt cua chung, gbc ruou polyhydric hoic dan xuét ctia chung, -(CHa)-, -(CHa)-
hodc -[O-(CHa2)x]q-, trong do “k™ la s6 nguyén nam trong khoang tir 2 dén 6, va “q”
1a sé nguyén nim trong khoang tir 1 dén 50, va trong d6 phan tir thé duoc két ndi

vio nhém aryl trén chét ddi mau theo 4nh sang khac; -N(R*")R?, trong d6 mdi R
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va R doc lap 1a hydro, Ci-Cs alkyl, phenyl, naphtyl, furanyl, benzofuran-2-yl,
benzofuran-3-yl, thienyl, benzothien-2-yl, benzothien-3-yl, dibenzofuranyl,
dibenzothienyl, benzopyridyl, fluorenyl, C1-Cs alkylaryl, C3-Cs xycloalkyl, Cs-Cis
bixycloalkyl, Cs-Cao trixycloalkyl hogc Ci-Cao alkoxy(Ci-Ce)alkyl, hoac R* va R
két hop vé6i nguyén tr nito dé tao vong C3-Cao hetero-bixycloalkyl hodc vong Ca-

Cao hetero-trixycloalkyl; vong chtra nito 1a:

trong d6 mdi -V- doc 1ap duoc chon cho mdi trudng hop -CHa-, -CH(R?)-, -
C(R?)-, -CH(aryl)-, -C(aryl)- va -C(R?)(aryl)-, trong d6 mbi R* doc 1ap 1a C1-Ce
alkyl va mdi aryl doc 14p 12 phenyl hodc naphtyl; -U- 1a -V-, -O-, -S-, -8(0)-, -SO2-,
“NH-, -N(R?)- hogc - N(aryl)-; “s” 1a s6 nguyén nam trong khoang tir 1 dén 3; va
“r” 13 s6 nguyén nam trong khoang tir 0 dén 3, voi didu kién 14 néu “r” 14 0 thi -U-

14 giong vGi -V-; nhom c6 cong thic:

R33

R33

hoac

trong d6 mdi R*® doc 14p 1a C1-Cs alkyl, Ci-Cs alkoxy, flo hodc clo; mdi R3L,
R32 va R d¢c 1ap 1a hydro, C1-Cs alkyl, phenyl hodc naphtyl, hodc R*! va R* cling
v6i nhau tao thanh vong ¢6 5 dén 8 nguyén tir cacbon; va “p” la s6 nguyén nam
trong khoang tir 0 dén 3; hodc amin C4-Cis hai vong xodn duoc thé hoic khong
duoc thé hodc amin Cs-Cis ba vong xo04n dugc thé hodc khong duge thé, trong do
mdi phn tir thé néu trén doc 14p 1a aryl, Ci-Cs alkyl, C1-Cs alkoxy hodc phenyl(Ci-

Ce)alkyl;
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hodc R’ ¢6 thé 12 nhém metalloxenyl; perfloalkyl hodc perfloalkoxy; -
C(=0)R3 hoic -SO2R*, trong d6 m&i R** doc 1ap 1 hydro, C1-Cs alkyl, -OR> hoac
NR3*R37, trong d6 mdi R¥, R* va R¥ doc ldp 1a hydro, Ci-Cs alkyl, Cs-Cy
xycloalkyl, alkylen glycol, polyalkylen glycol hodc phenyl khong dugc thé, duoc
thé mot 14n hodc dugc thé hai lan, trong d6 mdi phé“m tir thé phenyl néu trén doc lap
1a C1-Cs alkyl hodc C1-Cs alkoxy; -C(=C(R*)2)R* , trong d6 moi R* doc 1ap 1a -
C(=0)R**, -OR¥, -OC(=0)R¥, -NR*R¥, hydro, halogen, xyano, Ci-Cs alkyl, Cs-
C7 xycloalkyl, alkylen glycol, polyalkylen glycol hodc phenyl khong duoc thé, duoc
thé mot 1an hodc dugc thé hai 1an, trong d6 mdi phin tir thé phenyl néu trén doc 1ap
12 C1-Cs alkyl hodc C1-Cs alkoxy, va R¥ 1a hydro, Ci-Cs alkyl, Cs-C7 xycloalkyl,
alkylen glycol, polyalkylen glycol hodc phenyl khong dugc thé, dwoc thé mét lan
hodc duge thé hai 1an, trong d6 mdi phan tir thé phenyl néu trén doc lap 1a Ci-Cs
alkyl hodic C1-Cs alkoxy; hoic -C=CR* hogc - C=N trong d6 R*" la -C(=O)R*,
hydro, C1-Cs alkyl, Cs-C7 xycloalkyl hodc phenyl khong dugc thé, dugc thé mot lan
hodc duge thé hai 1an, trong d6 mdi phan tir thé phenyl néu trén doc lap 1a C1-Cs
alkyl hoac Ci-Cs alkoxy; hodc it nh4t mot cip ciia nhém R’ lién ké cung v6i nhau

tao thanh nhém:

31 |
R31 . D ) ,,a*"vg# R D\'ﬂ*’#
R32>< , )\
9! “'»,k~ R32 D! ﬁ"'&.‘_
hoac

trong do mdi D va D’ doc 14p 1a oxy hodc nhoém -NR?’-; hodc hai nhém R’ trén cac
nguyén tir lién ké két hop véi nhau tao thanh nhom dd dugc ngung tu thom hodc di
vong thom, nhém duge ngung tu néu trén la benzo, indeno, dihydronaphtalen,

indol, benzofuran, benzopyran hodc thianaphten.

Theo cac phuong an khéc, ché pham LC cuia séng ché ¢6 thé chira hop chat
ludng sic. Cac hop chét ludng sac thich hgp dwoc md ta chi tiét trong patent My s6
7,097,303 & cot 7, cic dong 6 dén 60. Céc vi du khac vé hop chat ludng sc thong
thuong thich hop bao gébm azometin, indigoit, thioindigoit, meroxyanin, indan,

thubc  nhudém quinophtalonic,  perylen,  phtaloperin,  triphenodioxazin,
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indoloquinoxalin, imidazo-triazin, tetrazin, thubc nhudm azo va thudc nhudm
(poly)azo, benzoquinon, naphtoquinon, antroquinon va (poly)antroquinon,
antropyrimidinon, iot va iodat. Theo phuong 4n khéc, chit ludng sic ¢6 thé 1a hop
chét ludng sic c6 thé polyme hoa duge. Tuc 13, theo phuong 4n nay, chit ludng sic
6 thé chira it nhat mot nhom c6 kha ning polyme hoa duge (tuc 13, “nhéom cd thé
polyme hda dugc” hodc “nhoém phan tmg”). Vi du, theo mét phuong an, it nhat mot
hop chét ludong sic c6 thé co it nh4t mot phan tir thé alkoxy, polyalkoxy, alkyl, hodc
polyalkyl c6 dau mut it nhat 12 mdt nhém c6 thé polyme héa dugc. Nhu duge st
dung duéi day thuat nglr “ludng sdc” c6 nghia 1a c¢6 kha ning hép thu mét trong hai
hop phan phan cuc phing truc giao cta it nhat 13 buc xa dugc truyén manh hon
dang khéac. Nhu dugc st dung dudi day, cac thuat nglt “phén cuc tuyén tinh” hodc
“su phan cuc tuyén tinh” c6 nghia 12 gidi han cac dao dong cua vecto dién cua song
anh sang vao mot huéng. Do vay, cac thudc nhudm ludng sic co kha ning hép thu
mdt trong hai hop phan phén cuc phing truc giao clia buc xa duge truyén manh hon
dang khéac, nho d6 ma tao ra hién tugng phén cuc tuyén tinh d6i véi birc xa dugc
truyén. Tuy nhién, trong khi cac thudc nhudm ludng sic c6 kha ning uu tién hép
thu mot trong hai hop phan phan cuc phéng truc giao cuia birc xa dugc truyén, néu
cac phan tir cia thudc nhudm ludng sic khong duoc xép thang hang, thi s& khong
thu dugc hién tugng phan cuc tuyén tinh ludi cta buc xa dugc truyén nao. Tuc 1a,
do su b tri ngAu nhién cia cac phan tir cua thubc nhudém ludng sic, kha ning hép
thu chon loc bai cac phan tir riéng biét co thé triét tiéu 1an nhau nén khong dat dugc
hi€u tng phéan cuc tuyén tinh toan phan hodc hiéu tng phan cuc tuyén tinh luéi nao.
Vi véy, théng thuong, can thiét phai xép thang hang cic phan tir cua thudc nhudm
ludng sic dé dat dugc sw phan cuc tuyén tinh ludi. Mot cach dung dé xép thang
hang nhu dugc néu trong cong bd don yéu cau cip patent M§ s62005/0003107 &
cac doan [0008] dén [0126], co thé dugc st dung dé tao thuén loi cho viée sa'ip Xép
theo vi tri ddi v6i thubc nhudm bit dang huéng quang hoc, nhu thudc nhudm ludng

sdc, nho vay ma dat dugc hiéu ing hodc dac tinh quang hoc mong mudn.

Céc phuong an khic nira vé ché pham LC & day c6 thé chira hop chét ludng
sdc-ddi mau theo anh sang. Nhu dugc st dung dudi day thuét ngir “d6i mau theo

anh sang-ludng sic” c6 nghia la ¢6 ca dac tinh d6i mau theo anh sdng va déc tinh

-37-



35693

ludng séc (tirc 14, phan cyc tuyén tinh) du6i cic diéu kién nhat dinh, cac ddc tinh
nay it nhit 12 phat hién dugc bing cong cu nhit dinh. Do vy, “céc hop chat doi
mau theo 4nh sang-ludng sic” 1a cac hop chét c6 ca dic tinh d6i mau theo 4nh séng
va dac tinh ludng sic (tirc 13, phan cuc tuyén tinh) dudi cac didu kién nhét dinh, cac
dic tinh nay it nhét la phat hién dugc bing cong cu nhit dinh. Vi vy, cdc hop chét
dbi mau theo 4nh sang-ludng séc co phd hap thu déi véi it nhét 14 birc xa nhin thdy
ma bién d6i khi duoc tac dung lai it nhét 1a birc xa quang héa va c6 kha ning hép
thu mot trong hai hop phan phan cuc phing truc giao cua it nhit 13 buc xa duoc
truyén manh hon dang khéac. Ngoai ra, nhu v6i cac hop chét d6i mau theo 4nh sang
thong thuong dugce néu trén, cac hop chit déi mau theo 4nh sang-ludng sic dugc
boc 16 dudi day c6 thé 1a thuan nghich do nhiét. Tirc 13, cac hop chat dbi mau theo
4nh sang-ludng sic co thé chuyén tir trang thai thir nhét sang trang thai tht hai khi
duoc tac dung blrc xa quang hoa va tr¢ vé trang thai thir nhét khi dugc tic dung

nhiét luong.

Ngoai ra, theo cdc phuong an khac nhau dugc boc 10 dudi day, chat chira
mesogen con coO thé duoc 1am thich tng dé cho phép it nhat mot hop chat d6i mau
theo 4nh sang, hop chit ludng sic, hoic hop chét ludng sic-ddi mau theo 4nh séng
chuyén tir trang théi tht nhit sang trang thai thtr hai & muc téc d6 mong mudn. Noi
chung, cac hop chit d6i mau theo 4nh séng/ludng sdc thong thuong co thé trai qua
qué trinh bién ddi tir dang ddng phan nay sang dang dong phan khic khi dugc tac
dung buc xa quang hoa, ma mdi dang ddng phan thi c6 dic tinh vé phd hép thy
va/hogc dic tinh phan cuc. Hop chat d6i mau theo 4nh sang, hop chét ludng sic,
hodc cac hop chit ddi mau theo anh sang-ludng sic theo cac phuong 4n khac nhau
dugce boc 10 dudi day trai qua qué trinh bién d6i ddng phan tuong tu. Muc toe do
hodc vén tdc xay ra qué trinh bién dbi dong phan nay (va qud trinh bién dbi nguoc
lai) phu thudc mot phan vao céc dic tinh cla 16p duge xir Iy dong ran bao gdbm hop
chit chira mesogen bao quanh hop chit @i mau theo anh sang, hop chat ludng sic,
hodc hop chét ludng sdc-ddi mau theo anh sang (Ttc 14, “chat chi”). Cac tac gia
sang ché tin rang téc do bién ddi cua (cac) hop chit d6i mau theo 4nh sdng/ludng
sic B phu thudc mot phﬁn vao tinh mém déo cua cac doan mach clia chét chu, tirc

1a, do linh dong hodc d6 nhdt cua cac doan mach cua chét chi. Cu thé, tin rang
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thong thuong téc do bién ddi ciia hop chat d6i mau theo 4nh séang, hop chit ludng
sdc, hodc hop chét ludng sdc-ddi mau theo anh sang s& nhanh hon trong chét chu ¢
céc doan mach mém déo so vdi trong chit chii c6 cdc doan mach cimg hay ctng
nhéc. Do d6, theo cac phuong an cu thé duge boc 1o dudi day, trong do it nhét 14 16p
mdt phan chtra ché pham chira cdc hop chit chira mesogen 1a chét chu, ché pham c6
thé duoc lam thich Gmg dé cho phép hop chat ddi mau theo anh sang, hop chét
ludng sic, hoic hop chét ludng sic-ddi mau theo anh sang bién ddi giira cac trang
thai dong phan khic nhau & murc tbc d6 mong mudn. Vi du, ché phim c6 thé dugc
lam thich @ng bang cach diéu chinh mot hodc nhiéu trong lwong phéan tir va mat do

lién két chéo cuia hgp chat chira mesogen hodc goc cua chung.

Vi du, theo c4c phuong 4n khac nhau dugc boc 16 dudi day, it nhat mot hop
chat ludng sic-ddi mau theo anh sang c6 thé ¢ trang thai thir nhét c6 phé hép thu
thir nhat, trang thai thtr hai c6 phd hap thu thir hai khac véi phd hép thu thi nhét, va
¢6 thé dugc 1am thich tmg dé chuyén tir trang théi thir nhét sang trang théi thtt hai
khi duoc tac dung it nhét 13 blrc xa quang héa va tré v& trang thai thir nhat khi duoc
tac dung nhiét lvong. Ngoai ra, hop chét ludng sic-d6i mau theo anh sang c6 thé 1a
ludng sic (tic 13, phan cuc tuyén tinh) & mot hodc ca trang thai thir nhét 14n trang
thai tha hai. Vi du, mic diu khong nhét thiét, nhung hop chit ludng sic-d6i mau
theo anh sang co thé phan cyc tuyén tinh & trang thdi dugc hoat hoa va khong phén
cuc 0 trang thai bi mat mau hay phai mau (tirc 13, khong duge hoat hoa). Nhu dugc
st dung dudi day, thudt nglt “trang thai dugc hoat hoa” duge dung dé chi hop chét
ludng séc-ddi mau theo anh séng khi dugce cho tiép xuc voi birc xa quang hoa du aé
Jam cho it nhat mot phan ciia hop chat ludng sic-ddi mau theo anh sang chuyén tir
trang thai tht nhét thanh trang thai thir hai. Ngoai ra, mac di khong nhét thiét,
nhung hop chét d6i mau theo anh sdng- ludng sdc ¢o thé 1a ludng sdc & ca trang thai
thtr nhat 14n trang thai tht hai. Vi dy, hop chét ludng sic-d6i mau theo anh sang c6
thé phan cuc tuyén tinh birc xa nhin thdy & ca trang thai dugc hoat hoa 14n trang thai
bi mat mau. Ngoai ra, hop chét ludng sic-ddi mau theo 4nh sang c6 thé phan cuc
tuyén tinh birc xa nhin thiy & trang thai dugc hoat hoa, va co thé phéan cuc tuyén
tinh blirc xa UV & trang thai bi mAt mau. Cac vi du vé hop chit d6i mau theo 4nh

sang-ludng sic thich hop ma co thé duoc chira trong ché pham LC duge md ta &
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day bao gdm céc loai dugc néu trong cong b don yéu cau cip patent My s6
2005/0012998 & cac doan [0089] dén [0339]. Ngoai ra, cAu tric chung ctia cac hop
chit di mau theo anh sang ludng sac cu thé thi dugc trinh bay trong patent My 56
7.342,112 & cot 5, dong 35 dén cot 31, dong 3 va bang V céc cot béc ngang tir 97-
102.

Vi du, du tinh ring cic hop chit d6i mau theo anh sang va/hodc céc hop chat
d4i mau theo 4nh sang-ludng sic duogc boc 16 dudi day co thé duoc st dung mot
minh hodc cung véi hop chét hitu co ddi mau theo 4nh sang thong thudng khac (nhu
dugc néu trén day), theo lugng hodc theo ty 1€ sao cho ché phdm LC ma hop chét
d6i mau theo 4anh sang hodc hop chit di mau theo 4nh sang-ludng sic dugc két
hop vao, hodc ché phém LC dugc pht 1én trén (vi du, nén), 6 thé c6 cac mau hoic
moOt mau mong mudn, hodc & trang thai dugc hoat hoa hodc & trang thai “bi mét
mau”. Vi vay, luong cua hop chit d6i mau theo anh sang hodc hop chat déi mau
theo 4nh sang-ludng sic dugc sir dung 12 khong quan trong mién 13 véi luong du c6
mit dé tao ra hidu tmg dbi mau theo anh sang mong mudn. Nhu duge st dung duéi
day, thuat ngit “lugng d6i mau theo anh sang” dugc ding dé chi lugng cta hop chat
dbi mau theo anh sang hodc hop chét ludng sic-ddi mau theo anh sang can thiét dé

tao ra hiéu tmng d6i mau theo anh sang mong muon.

Ché phdm LC va céac vat dung khac theo cic phuong an khac nhau dugc bde
16 dudi day c6 thé chira lugng bat ky ctia hop chét doi mau theo 4nh sang, hop chat
ludng sic va/hodc hop chat doi mau theo dnh sang-ludng sdc can thiét dé thu dugc
cac dac tinh quang hoc mong mudn dic tinh ddi mau theo 4nh sang va ddc tinh

ludng sac.

Theo cac phuong an cu thé vé& ché pham LC, thi ché pham nay c6 thé con bao
gdm chét phu gia dugc chon tir tinh thé 16ng, chat kiém soat dic tinh tinh thé 10ng,
chat quang hoc khong tuyén tinh, thubc nhudm, chat xuc tac thang hang, chét tang
cuong dong luc, chét khéi dau quang hoc, chit khoi dau nhiét, chét hoat dong bé
mat, chét tc ché qua trinh polyme hoéa, dung moi, chét 1am 6n dinh 4nh sang (nhu
chat hap thu anh sang tia cuc tim va cac chit 1am én dinh 4nh sang nhu chat 1am 6n

dinh 4nh sang amin bi chin (hindered amine light stabilizer-HALS)), chét 1am 6n
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dinh nhiét, chit giai phong khudn, chat kiém soat luu bién, chét tao gel, chat lam
phéng (nhu chét hoat dong bé mat), chéit thu don géc tu do, hodc chét xuc tic bam
dinh (nhu hexandiol diacrylat va cac chit lién két).

Céac chét tinh thé 16ng duoc sir dung & day c6 thé duoc chon tir: polyme tinh
thé 1éng, tiénpolyme tinh thé léng, va monome tinh thé léng. Nhu dwgc st dung
dudi day thudt nglr “tién polyme” c6 nghia 1a cac chét da dugc polyme hoa mot

phan.

Cac monome tinh thé 16ng thich hop dé sir dung cuing véi cac phuong an khac
nhau dugc boc 10 dudi day bao gdbm cic monome tinh thé 16ng c6 mot nhém chirc
cling nhu monome tinh thé 16ng c6 nhiéu nhém chirc. Ngoai ra, theo cac phuong an
khac nhau dugce boc 10 dudi ddy, monome tinh thé 16ng c6 thé 12 monome tinh thé
16ng ¢6 thé lién két chéo dugc, va ciing c6 thé 13 monome tinh thé 16ng c6 thé lién
két chéo quang hoc dugc. Nhu dugc st dung dudi ddy thuat nglt “co thé lién két
chéo quang hoc dugc” c6 nghia la mot chét, nhu monome, tién polyme hogc

polyme, ma c6 thé dugc lién ket chéo khi tiép xtic v6i bure xa quang hoa.

Céc vi du v& monome tinh thé léng c6 thé lién két chéo duoc thich hop dé sir
dung theo cac phuong an khac nhau dugc boc 16 dudi day bao gdm monome tinh
thé 16ng c6 nhém chire dugce chon tir acrylat, metacrylat, alyl, alyl ete, alkyn, amino,
anhydrit, epoxit, hydroxit, isoxyanat, isoxyanat bi chan, siloxan, thioxyanat, thiol,
ure, vinyl, vinyl ete va cdc hdn hop cua chung. Cac vi du v& monome tinh thé 1éng
c6 thé lién két chéo quang hoc, thich hop dé st dung theo cac phuong an khac nhau
duoc boc 16 dudi day bao gém monome tinh thé 16ng c¢6 nhom chirc duge chon tur
acrylat, metacrylat, alkyn, epoxit, thiol va cac hén hop cua ching. Cac nhom chuc
lién két chéo thich hgp khéc thi ngudi 6 trinh d9 trung binh trong linh vuc k§ thuét
nay sé biét.

Céc polyme tinh thé long va tién polyme tinh thé 1ong ma thich hop dé sir
dung cuing vé6i cac phuong an khac nhau duge boc 10 dudi day bao gdm cac polyme
tinh thé 1éng va tién polyme tinh thé 16ng thay ddi pha theo nhiét d§ va cac polyme
tinh thé 16ng va tién polyme tinh thé 1éng thay d6i pha theo néng do. Ngoai ra, cac

polyme tinh thé 1ong va tién polyme tinh thé léng c6 thé 1a cac polyme va tién
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polyme mach chinh hodc cac polyme mach bén va tién polyme mach bén. Ngoai ra,
theo cac phuong an khac nhau dugc boc 16 dudi ddy, polyme tinh thé 16ng hoic tién
polyme tinh thé Iéng c6 thé Ia c6 thé lién két chéo duge, va cling c6 thé 14 ¢6 thé

lién két chéo quang hoc duoc.

Céc vi du vé polyme tinh thé 1ong va tién polyme tinh thé 16ng thich hop dé sur
dung theo cac phuong an khac nhau dugce boc 16 dudi day bao gdm cac polyme va
tién polyme mach chinh va céc polyme va tién polyme mach bén c¢6 nhém chirc
dugc chon tir acrylat, metacrylat, alyl, alyl ete, alkyn, amino, anhydrit, epoxit,
hydroxit, isoxyanat, isoxyanat bi chan, siloxan, thioxyanat, thiol, ure, vinyl, vinyl
ete va cac hon hop cua chung. Cac vi du vé polyme tinh thé 16ng va tién polyme
tinh thé 16ng c6 thé lién két chéo quang hoc dwoc ma thich hop dé str dung theo céc
phuong an khac nhau dugc bdc 16 dudi day bao gbm céc polyme va tién polyme c6
nhém chirc dugce chon tir acrylat, cac metacrylat, cac alkyn, cac epoxit, cac thiol, va

cac hon hgp cda chung.

Theo cac phuong an cu thé, c6 thé st dung mot hodc nhiéu chét hoat dong bé
mit. Cac chat hoat dong bé mit bao gdm céac chét dugc goi cach khac 1a chét 1am
wét, chit chéng tao bot, chit nhii hoa, chét phan tan, chat 1am phing v.v... Cac chit
hoat dong bé& mit c6 thé 1 anion, cation va khong ion, va céc chét hoat dong bé mat
thudc mdi loai c6 ban trén thi truong. Céac vi du vé chat hoat dong bé mat khong ion
6 thé dugc st dung bao gém alkyl phenol dugc etoxy héa , nhu céc chét hoat dong
bé mat IGEPAL® DM hoic octyl-phenoxypolyetoxyetanol dugc ban véi tén goi 1a
TRITON® X-100, mdt diol axetylen nhu 2,4,7,9- tetrametyl-5-dexyn-4,7-diol dugc
ban véi tén goi 1a SURFYNOL® 104, diol axetylen dugc etoxy hoa , nhu loat chat
hoat dong bé mat SURFYNOL® 400, cac chét hoat dong bé mit chira flo, nhu loat
chét hoat dong bé mat chra flo FLUORAD®, va céc chét khéng ion c6 nhém dau
mut nhu octyl phenol etoxylat c6 nhém dau mut benzyl duoc ban véi tén goi la
TRITON® CF87, alkyl etoxylat c6 nhém dau mut propylen oxit, ma san c6 voi tén
goi la loat chit PLURAFAC® RA gém cac chat hoat dong bé mat,
octylphenoxyhexadexyletoxy benzyl ete, dimetylpolysiloxan copolyme dugc cai
bién bang polyete trong dung moi duge ban voi tén goi 1a chat phu gia BYK®-306

b&i Byk Chemie va cac hdn hop clia céc chét hoat dong bé mat da duoc liét ké nay.
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Céc phuong 4n vé chat quang hoc khong tuyén tinh (non-linear optical-NLO)
vé co ban ¢6 thé bao gdm chét hitu co bat ky ma c6 cac dic tinh quang hoc khong
tuyén tinh va tao tinh thé, cac chét nay thi hién tai d c6 hodc c6 thé duoc téng hop
trong tuong lai. Cac vi du bao gdm cac hop chat hitu co duéi diy: N-(4-
nitrophenyl)-(L)-prolinol (NPP); 4-N,N-dimetylamino-4'-N'-metyl- stilbazoli tosylat
(DAST); 2-metyl-4-nitroanilin (MNA); 2-amino-5-nitropyridin (2A35NP); p-
clophenylure (PCPU); va 4-(N,N-dimetylamino)-3-axetamidonitrobenzen (DAN).
Cac vi du khac nira vé chat NLO thich hop dugc néu trong patent My $6 6,941,051
& cOt 4, cac dong 4-37.

Céc vi du vé chit 1am 6n dinh nhiét c6 thé bao gb6m hop chét chua nito bazo vi
duy, biure, alantoin hodc mubi kim loai ctia no, hydrazit cua axit carboxylic, vi du,
hydrazit cta axit carboxylic thom hodc béo, mubi kim loai cia axit carboxylic hitu
co, hop chat kim loai ki®m hodc hop chét kim loai kiém thé, hydrotalxit, zeolit va
hop chét axit (vi du, hop chét axit boric, hop chit vong chira nito ¢6 nhém
hydroxyl, hgp chit chira nhom carboxyl, (poly)phenol, hydroxytoluen butylat va

axit aminocarboxylic) hoic cac hdn hop cua chiing.

Céc vi du vé chét giai phong khudn bao gom céc este ciia axit béo mach dai va
cac ruou nhu pentaerytritol, rugu guerbet, keton mach dai, siloxan, polyme alpha-

olefin, alkan mach dai va cac hydrocacbon ¢ 15 dén 600 nguyén tir cacbon.

Céac chat kiém soat luu bién 13 cac chit lam dic thuong 1a dang bot co thé 1a
chit vo co, nhu silic oxit, hitu co nhu xenluloza vi tinh thé hoac cac chét polyme
dang hat. Cac chat tao gel hay chét héa gel thuong 14 chét hitu co cling ¢6 thé tac
dong dén tinh xuc bién cua chit ma chung dugc bd sung vao. Céc vi du vé chat tao
gel hay chit héa gel thich hop bao gbém gbm tu nhién, tinh bot, pectin, thach aga va
gelatin. Céc chét tao gel hay chét hoa gel thudng c6 thé 14 trén co s& polysacarit
hodc protein.

Céc chét thu don gbc tu do bao gdm cac peptit gia téng hop khang lai su thiy
phan nhu carxinin hydroclorua; céc axit lipoamino nhu L-lysin lauroylmetionin; cac
chét chiét thuc vat chira nhiéu enzym; tocopherol tu nhién va cic hop chét lién quan

cling nhu céac hgp chét chtra hydro ¢6 hoat tinh nhu nhém -OH, -SH, hodc -NRH.
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Céc vi du khac nira vé chit thu don gbc ty do 13 dwge chon tr nhém cia cac amin
dugc chin khong gian (HALS=hindered amin light stabilizer), chit nay khong
gibng véi cac chat bao vé anh sang thong thuong, 1a khong trén co s kha nang hép
thu 4nh sang duoc chiéu ra hoic trén kha ning dap t4t anh sang duoc hip thu,
nhung vé co ban 13 trén kha ning thu don hodc thay thé cac gbc tu do va cac
hydroperoxit dugc tao ra trong sudt qué trinh suy bién do 4nh sang cua cac chat

polyme va cac chét chdng oxy héa.

Cac chat xtic tAc bam dinh bao gdm céc chit silan hitu co lam nang cao do
bam dinh, nhu cac chit amino silan hitu co, cac chit lién Kkét silan, cac chat lién két
titanat hitu co va c4c chét lién két ziriconat hiru co dugc néu trong cdng bd don yéu
ciu cAp patent M§ $62004/0207809 & cac doan [0033] dén [0042]. Cac vi du khéc
nita vé chat xtic tic bam dinh bao gdm céc hop chit nang cao tinh bam dinh zirico-
aluminat thi c¢6 ban trén thi truong tir Rhone-Poulenc. Cach didu ché phuc hop
nhdom-ziricon dugc md ta trong céc patent My s6 4,539,048 va 4,539,049. Cac
patent ndy mo ta cac san pham phan {mg phtic hop zirico-aluminat twong tng vdi
cdng thirc thye nghiém: (Al2(OR10)2AbBc )x(OC(R2)0)v(ZrAdBe)z trong do X, Y va
Z it nhit 13 bang 1, R» 1a nhém alkyl, alkenyl, aminoalkyl, carboxyalkyl,
mercaptoalkyl hodc epoxyalkyl, co 2 dén 17 nguyén tir cacbon, va ty 1¢ cta X:Z la
ndm trong khoang tir 2:1 dén 5:1. C4c phic hop zirico-aluminat bd sung duoc néu

trong patent My s6 4,650,526.

Céc vi du vé thudc nhudm c6 thé c¢6 mit trong mang phu it nhat mot phan theo
cac phuong 4n khéac nhau duge bdc 19 dudi ddy bao gom céac chat nhudém hiru co ma
¢6 kha ning truyén mau sac mong mudn hoac dac tinh quang hoc khéc vao mang it

nhit mot phan.

Nhu dugc sir dung dudi day, thuat ngl “chét xuc tac dugc xép thing hang” ¢
nghia la chét phu gia ma c6 thé tao thuén loi cho it nhat mot trong s6 céc yéu td 1a
téc do va tinh ddng nhét vé hién twong xép thing hang ctia chat ma n6 dugc bd sung
vao. Cac vi du vé chét xuc tac dugc xép thiang hang ma c6 thé c6 mit trong mang it

nhit mét phan theo cac phuong 4n khéc nhau duge boc 16 dudi ddy bao gdm céc
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loai dugc mo ta trong patent My s6 6,338,808 va cong bd don yéu cau cip patent

M§ s6 2002/0039627.

Céc vi du vé chit phu gia ning cao dong lyc ma co6 thé c6 mat trong mang it
nhét mot phan theo cdc phuong 4n khac nhau dugce boc 16 dudi day bao gdm hop
chét chita epoxy, ruou polyhydric hitu co va/hodc chét déo hoa. Cac vi du cu thé
thém nita vé& chét phu gia nang cao ddng luc nhu vay duoc néu trong patent My s6

6,433,043 va cong bd don yéu cau cép patent My 56 2003/0045612.

Céac vi du vé chét khoi dau quang hoc c6 thé c6 mit trong mang it nhat mot
phan theo c4c phuong 4n khac nhau dugc boc 16 dudi day bao gbm chét khoi dau
quang hoc loai phan cit va chét khoi dau quang hoc loai tach. Cac vi du vé chat
khoi dau quang hoc loai phan cit bao gdm axetophenon, a-aminoalkylphenon,
benzoin ete, benzoyl oxim, axylphosphin oxit va bisaxylphosphin oxit hodc cac hon
hop cua céc chét khéi dau nay. Mot vi du vé chét khoi ddu quang hoc nhu vay c6
ban trén thi truong 18 DAROCURE® 4265, chét nay do Ciba Chemicals, Inc san
xut. Cac vi du vé chat khéi ddu quang hoc loai tach bao gdm benzophenon, keton
Michler, thioxanton, antraquinon, camphorquinon, floron, ketocumarin hodc céc

hoén hgp cta cac chat khoi dau nay.

Vi du khac vé chit khéi ddu quang hoc c6 thé c6 mat trong ché phidm LC theo
cac phuong an khac nhau duge boc 19 dudi day la chat khoi ddu anh sang nhin théy.
Céc vi du vé chét khéi ddu anh sang nhin thiy thich hop duge néu ra & ¢t 12, dong
11 dén cot 13, dong 21 clia patent My s6 6,602,603.

Céc vi du vé chit khoi ddu nhiét bao gdm hop chét peroxy hitu co va hop chat
azobis(nitril hitu co). Cac vi du cu thé vé hop chat peroxy hitu co hitu ich lam céc
chét khéi dau nhiét bao gdbm peroxymonocacbonat este, nhu butyl béc ba peroxy
isopropyl cacbonat; peroxydicacbonat este, nhu di(2-etylhexyl) peroxydicacbonat,
di(butyl bac hai) peroxydicacbonat va diisopropylperoxydicacbonat; cac
diaxyperoxit, nhu 2,4-diclobenzoyl peroxit, isobutyryl peroxit, decanoyl peroxit,
lauroyl peroxit, propionyl peroxit, axetyl peroxit, benzoyl peroxit va p-clobenzoyl
peroxit; cac peroxyeste nhu t-butylperoxy pivalat, t-butylperoxy octylat va t-

butylperoxyisobutyrat; metyletylketon peroxit, va axetylxyclohexan sulfonyl
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peroxit. Theo mot phuong an, cac chit khéi dau nhiét duge st dung 13 cac loai
khong 1am mat mau san phim polyme héa thu dugc. Cac vi du vé hop chét
azobis(nitril hitu co) co thé dugc st dung lam chét khéi diu nhiét bao gdm

azobis(isobutyronitril), azobis(2,4-dimetylvaleronitril) hoac hdn hop clia ching.

Cac vi du vé chét e ché qua trinh polyme héa bao gﬁ“)m: nitrobenzen, 1,3,5.-
trinitrobenzen, p-benzoquinon, cloranil, DPPH, FeCl;, CuCl, oxy, luu huynh,
anilin, phenol, p-dihydroxybenzen, 1,2,3-trihydroxybenzen, va  2,4,6-
trimetylphenol.

Céc vi dy v& dung moéi co thé c6 mit trong ché phdm LC theo cac phuong 4n
khac nhau duoc boc 16 dudi ddy bao gdm céc loai s& hoa tan cac hop phan rin cua
ché phérh LC, twong hop v6i ché phdm LC va céc phdn tir va cac nén, va/hoic c6
thé dam bao duoc dién bao phu dong déu ddi véi (cac) bé mit ma ché phidm LC
dugce dung dé pha 1én. Cac dung mdi tiém nang bao gdm cac loai sau: propylen
glycol monometyl ete axetat va cac dan xuit cta chung (dugc ban voi tén goi cac
dung moi cong nghiép DOWANOL®), axeton, amyl propionat, anisol, benzen, butyl
axetat, xyclohexan, dialkyl ete cua etylen glycol, vi duy, dietylen glycol dimetyl ete
va cac dan xuét cua chung (duoc ban voi tén goi cdc dung moi cong nghi€p
CELLOSOLVE®), dietylen glycol dibenzoat, dimetyl sulfoxit, dimetyl formamit,
dimetoxybenzen, etyl axetat, rugu isopropyl, metyl xyclohexanon, xyclopentanon,
metyl etyl keton, metyl isobutyl keton, metyl propionat, propylen cacbonat,
tetrahydrofuran, toluen, xylen, 2- metoxyetyl ete, 3-propylen glycol metyl ete va

cac hon hop cta chung.

Theo cac phuong an cy thé, ché phdm LC cla sang ché c6 thé con bao gom it
nhit mot chat polyme bo sung. Céc vi dy thich hop vé chit polyme bo sung co thé
duoc sir dung cing voi cac phuong an khac nhau duge boc 10 dudi déy bao gbm, vi
du, cac homopolyme va copolyme, dugc didu ché tir monome va céc hdn hop cla
monome dugc néu trong patent My sb 5,962,617 va trong patent My s6 5,658,501
tir cot 15, dong 28 dén cot 16, dong 17. Vi dy, céc chét polyme nhu vay c6 thé 1a
chat polyme déo néng hogc chét polyme rén nhiét, ¢6 thé 1a trong sudt hodc trong

sudt quang, va c6 thé ¢6 chi so khuc xa bat ky duoc yéu cau. Cac vi du v€ monome
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va polyme dugc boc 16 nhu vay bao gdém: cac monome polyol(alyl cacbonat), vi du,
cac alyl diglycol cacbonat nhu dietylen glycol bis(alyl cacbonat), monome nay dugc
ban dudi nhan hiéu CR-39 do PPG Industries, Inc. san xuét; cac polyme polyure-
polyuretan (polyure-uretan), chat nay dwoc diéu ché, vi du, bing phan tmg cla
polyuretan tién polyme va chit 1am déng rén diamin, mot ché phim ding cho mot
loai polyme nhu vdy dugc ban dudi nhan hiéu TRIVEX do PPG Industries, Inc. san
xuAt; monome cacbonat ¢c6 nhém dau mut polyol(met)acryloyl; monome dietylen
glycol dimetacrylat; monome phenol metacrylat dugc etoxy hoa; monome
diisopropenyl benzen; monome trimetylol propan triacrylat dugc etoxy hoa;
monome etylen glycol bismetacrylat; monome poly(etylen glycol) bismetacrylat;
monome uretan acrylat; poly(bisphenol A dimetacrylat dugc etoxy héa); poly(vinyl
axetat); poly(ruou vinylic); poly(vinyl clorua); poly(vinyliden clorua); polyetylen;
polypropylen; polyuretan; polythiouretan; polycacbonat déo néng, nhu nhya duge
lién két cacbonat dugce dan xuét tir bisphenol A va phosgen, mot chit duoc ban dudi
nhan hiéu LEXAN; céc polyeste, nhu chit duoc ban dudi nhan hiéu MYLAR;
poly(etylen terephtalat); polyvinyl butyral; poly(metyl metacrylat), nhu chat dugc
ban dudi nhan hiéu PLEXIGLAS, va cac polyme dugc didu ché bang cach cho
isoxyanat da chirc phan ing v&i monome polyepisulfua hodc polythiol, hoac dugc
homopolyme hoéa hodc copolyme hoéa va/hodc terpolyme héa véi polythiol,
polyisoxyanat, polyisothioxyanat va tuy y monome khong no etylen hodc cac
monome vinyl chira nhém thom dugc halogen hoa. Ciing dugc du tinh 1a copolyme
clia cdc monome nhu vay va cac hdn hgp cua polyme va copolyme di dugc mo ta
nay vai cac polyme khéc, vi dy, dé tao ra cac copolyme khéi hodc cac san pham

mang ludi dan xuyén nhau.

Theo mot phuong an cu thé, chat polyme bd sung la dugc chon tr polyacrylat,
polymetacrylat, poly(Ci-C12) alkyl metacrylat, polyoxy(alkylen metacrylat), poly
(phenol metacrylat dugc alcoxyl hoa), xenluloza axetat, xenluloza triaxetat,
xenluloza axetat propionat, xenluloza axetat butyrat, polyvinyl axetat), poly(ruou
vinylic), poly(vinyl clorua), poly(vinyliden clorua), poly(vinylpyrolidon),
poly((met)acrylamit), poly(dimetyl acrylamit), poly(hydroxyetyl metacrylat),

poly(axit (met)acrylic), polycacbonat déo néng, polyeste, polyuretan,
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polythiouretan, poly(etylen terephtalat), polystyren, poly(alpha metylstyren),
copoly(styren-metylmetacrylat), copoly(styren-acrylonitril), polyvinylbutyral va cac
polyme ctia cac thanh vién ciia nhom bao gdm monome polyol(alyl cacbonat),
monome acrylat c6 mdt nhom chirc, monome metacrylat ¢6 mot nhoém chure,
monome acrylat ¢6 nhiéu nhém chirc, monome metacrylat c6 nhiéu nhém chire,
monome dietylen glycol dimetacrylat, monome diisopropenyl benzen, monome

rugu polyhydric dugc alcoxyl hoa va monome diallyliden pentaerytritol.

Theo phuong an cu thé khac, it nhit mot chat polyme bd sung co thé 1a
homopolyme ho#c copolyme cla (cac) monome dwge chon tir acrylat, metacrylat,
metyl metacrylat, etylen glycol bis metacrylat, bisphenol A dimetacrylat dugc etoxy
héa, vinyl axetat, vinylbutyral, uretan, thiouretan, dietylen glycol bis(alyl cacbonat),
dietylen glycol dimetacrylat, diisopropenyl benzen va trimetylol propan triacrylat

dugce etoxyl hoa.

Céac phuong an khic nita cua sang ché @& xuét bd phan quang hoc. Céc bd
phén quang hoc bao gdm nén va it nhat 13 16p mot phan ciia ché pham LC theo cic
phuong an khac nhau dugec mo ta & day trén it nhit mot phan ctia nén. Nhu duge st
dung dudi day, thuat ngit “quang hoc” c¢6 nghia la di doi hodc gén lién véi 4nh séng
va/hodc su nhin. Vi du, theo cac phuong an khac nhau, thiét bi hodc bd phén quang
hoc c6 thé 14 duoc chon tir thiét bi va bd phan ding cho mat, thiét bi va bd phén
hién thi, cira sb, guong, va thiét bi té bao tinh thé 16ng hoat tinh va thu dong, va té

bao quang dién tinh thé 1ong hoat tinh va thu dong.

Nhu duge st dung duéi day, thuat ngit “té bao tinh thé 16ng” dugc ding dé chi
chu truc chira chét tinh thé 1éng ma c6 kha niang duoc xép trat tu. Céc té bao tinh thé
long hoat tinh 1a céc té bao trong d6 chat tinh thé 16ng c6 kha ning dugc chuyén
gitra trang théi c6 trat tu va trang thai khong trat tu hodc gitra hai trang théi co trat
tu bang cach ap dung ngoai lyc, nhu dién trudong hodc tir truong. Céc té bao tinh thé
long thu dong 1a cac té bao trong dé chit tinh thé 16ng duy tri trang thai c6 trat tu.
Mot vi du vé thiét bi hodc té bao quang dién tinh thé 1ong hoat tinh 1a man hién thi
tinh thé long.
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Nhu dugce sir dung dudi day, thudt nglr “thudc vé mat” ¢ nghia la di doi hodc
gén lién v6i mat va sy nhin. Céc vi du vé& bd phan dung cho mit bao g6m kinh deo
do tat vé& mat va kinh deo khong do tat vé& mit, trong dé c6 kinh mot trudng nhin
hodc kinh nhiéu trudng nhin, cic loai kinh nay c6 thé 1a hodc kinh nhiéu truong
nhin dwoc chia méang hodc kinh nhiéu trudng nhin khong duge chia mang (nhu kinh
hai trong, kinh ba trong va kinh nhiéu trudng nhin do d§ day khac nhau), cling nhu
cac bd phan khac dugc st dung dé chinh stra, bao vé, hodc nang cao (Vé mit thAm
my hodc muc dich khac) thi lyc, trong d6 c6 kinh 4p trong, kinh dung trong mat,
kinh lup, va kinh bao h¢ hodc tAm kinh che mit; va c6 thé con bao gbm kinh duoc
ché tao mot phan va phoi kinh. Nhu dugc st dung dudi ddy thuat ngir “hién thi” ¢6
nghia 13 su hién thi thong tin c6 thé nhin thdy dugc hogic c6 thé doc duge bing may
¢ dang chit, s6, biéu tuong, hoa vin hoic hinh vé&. Céc vi du vé thiét bi va bo phan
hién thi bao gdm man hinh, bd phan gidm sat va cac bd phin dam bao ddu bao mat
va diu xac thuc. Nhu duge st dung duéi day thudt ngir “cira s6” ¢6 nghia 1a khoang
hé duge lam thich tng dé cho phép c6 su truyén btrc xa qua d6. Cac vi du vé ctra s6
bao gébm cac bd phan trong subt cua 6 td va may bay, bd phan loc, ctra chdp, va cac
bd phan bét tit quang hoc. Nhu dugc st dung dudi day, thuat ngir “guong” c6 nghia

1a b& mat ma phan xa long lanh phan 16n 4nh sang toi.

Trong khi cac hop chat ludng sic ¢6 kha ning uu tién hdp thu mot trong hai
hop phén truc giao ctia dnh sang dugc phan cyc phing, thuong can thiét phai bo tri
hodic sép xép mdt cach thich hop cac phén tir cia hop chét ludng sic dé thu dugc
hiéu tmg phén cuc tuyén tinh luéi. Tuong tu, thuong can thiét phai bd tri hodc sap
xép mdt cach thich hop cac phan tir cta hop chat ludng sic hodc hop chat ludng
sdc-d6i mau theo anh sang dé thu duoc hiéu tmg phén cuc tuyén tinh Iudi. Tuc 1a,
thong thuong, can thiét phai sip xép thing hang cac phan tir ctia hop chét ludng sic
hodc hop chét ludng sic-d6i mau theo dnh sang sao cho céc truc dai clia cac phan tir
ctia hop chit ludng sic hodc hop chét ludng sic-d6i mau theo 4nh séng & trang thai
dugc hoat hdéa noéi chung chung la song song vdi nhau. Do do, theo cac phuong an
khac nhau dugc boc 16 dudi day, it nhat mot hop chét ludng sic hodc hop chét
ludng séc-ddi mau theo 4nh sang it nhit duogc xép thang hang mot phan. Ngoai ra,

néu trang thai duoc hoat héa cua hop chét ludng sic hodc hop chét ludng sic-doi
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mau theo 4nh sdng twong Gng voi trang thai ludng sic cua chét, thi it nhat mot hop
chat ludng sic hoic hop chét ludng sic-ddi mau theo anh sang c6 thé it nhéat dugc
xép thang hang mot phan sao cho truc dai cua céc phan tir clia hop chét luong sic
hoac hgp chét ludng sdc-d6i mau theo anh sang & trang thai dugc hoat hoéa duoc xép
thang hang. Nhu dugc st dung dudi ddy thuét ngir “xép thang hang” c6 nghia 1a ¢
su sap xép hodc bb tri thich hop bang su tuong tac vdi chat, hop chit hodc ciu tric
khac.

Theo cac phuong 4n cu thé, hop chat ludng sic va/hodc hop chit ludng séc-
dbi mau theo 4nh sang hodc chét bét ding hudng khac (nhu cac phuong an cu thé
ctia cac hop chit chira mesogen dugc md ta & dy) co thé it nhit duoc xép thang
hang mot phan. Hién tuong xép thang hang it nhét mot phan cua cac ché phdm, nhu
céc loai chira hop chét ludng sc, hop chét dbi mau theo anh sang- ludng sic hodc
chét bat dang huéng khac, c6 thé tac dong dugc bang it nhét mot trong cac phuong
phép 1a cho it nhAt mot phin cta ché pham tiép xtic voi tir trudong, cho it nhat mot
phan ctia ché pham tiép xuc véi lyc cét, cho it nht mot phan ctia ché pham tiép xtic
véi dién truong, cho it nhat mot phé”ln ctia ché phém tiép xuc voi burc xa tia cuc tim
dugce phéan cuc phing, cho it nhét mot phan cua ché pham tiép xuc véi buc xa hong
ngoai, lam kho it nhét mot phé‘m ctia ché phém, khic &n mon it nhat mot phﬁn cua
ché phim, cha xat it nhit mot phan cua ché pham, va xép thang hang it nhat mot
phin ctia ché phdm véi chét hodc ciu tric khic, nhu moi trudng xép thang hang c6
trat tu it nhit mot phan. Ciing c6 thé xép thing hang hop chét ludng sic va/hodc
hop chét ludng sdc-ddi mau theo dnh sang hodc chét bat dang hudng khéc (nhu cac
phuong an cu thé ctia cac hop chét chira mesogen dugc md ta & ddy) véi mot bé mat
duoc dinh huéng. TGc 13, cac phén ti tinh thé long co thé duoc dua vao bé mat da
duoc dinh hudng, vi du, bang phuong phap cha xat, phuong phép tao ranh hodc
phuong phép xép thang hang quang hoc, va tiép theo, dugc xép thang hang sao cho
truc dai ctia mdi mot phan ti tinh thé long c6 dwge mot hudng nhin chung 1a song
song vOi hudng chung cta dinh hudng bé mit d6. Cac vi du vé chit tinh thé 1ong
thich hop dé sir dung 1am moéi truong xép thang hang theo cac phuong an khac nhau
dugc boc 10 dudi day bao gﬁ”)m hop chit chtra mesogen hodc céc géc cua chung,

polyme tinh thé 16ng, tién polyme tinh thé 16ng, monome tinh thé 16ng va mesogen
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tinh thé léng. Nhur dugc st dung dudi ddy thuat ngir “tién polyme” c6 nghia 14 cac

chit da dugc polyme hoa mot phan.

Vi du, theo cac phuong éan, trong d6 bd phan quang hoc chira 16p duge xu ly
dong ran ma chira hop chit ddi mau theo anh sang, hodc hop chét ludng sic-doi
mau theo 4nh séng, mang phi nay c6 thé dugc lam thich ung dé chuyén dugc tir
trang thai th nhét sang trang thai thr hai khi dugc tdc dung 1 it nhét 1a buc xa
quang hoa va con c6 kha nang tré vé trang thai thir nhét khi dugc tac dung nhiét
lugng. Theo cac phuong an khac, mang phu cé thé dwoc 1am thich tmg dé phan cuc
tuyén tinh it nhét 1a bt xa dugc truyén & it nhét mot trong cac trang thai tha nhét
va trang thai thtr hai. Theo cac phuong an cu thé, mang phua ¢ thé phan cuc tuyén

tinh it nhat birc xa dugc truyén & ca trang thai thu nhét va trang thai thir hai.

Nhu néu trén, mot phuong an phén ndo cung cap bo phan quang hoc chira 16p
hodc mang phu it nhét mot phf?ln cé trang thai thu nhét va trang thai thir hai duoc két
hop it nhit mot phan cia it nhét mot bé mat cia nén. Nhu duoc st dung dudi day
thuat ngit “mang phu” c6 nghia 12 mang dugc tao ra c¢6 duge tu ché phdm chay
dugc, mang nay c6 thé c6 hodc c6 thé khong c6 do day dong déu, va cu thé 12 khong
bao gdm cac tdm polyme. Lép hodc mang phu c6 thé duoc xir ly déng ran sau khi
phu lén bé mat ctia bd phan quang hoc dé tao ra 16p hodc mang phu dugc xur ly
dong ran. Nhu duge st dung dudi dy thuat ngir “t4m” c6 nghia 1a mang duoc tao
trude c6 do day hiu nhu ddng déu va c6 kha ning ty do. Ngoai ra, Nhu duge st
dung dudi ddy thuét ngit “dugc két hop vao” c6 nghia 1a tiép xuc truc tiép v6i mot
vét pham hodc tiép xuc gian tiép véi mot vat pham thong qua mot hoic nhiéu cdu
trac hodc chét khac, it nhét mot trong s6 cAu triic hodc chét nay la tiép XUc truc tiép
vo1 vat phém d6. Vi vy, theo cac phuong an khac nhau dugc boc 16 dudi day,
mang ma it nhit mot phan cé thé tiép xuc truc tiép voi it nhit mot phan cta nén
hodc n6 ¢6 thé tiép xuc gian tiép véi it nh4t mot phin ctia nén théng qua mot hodc
nhidu c4u tric hodc chit khac. Vi du, mang ma it nhat mot phin c6 thé tiép xtic véi
mot hoac nhiéu mang cua it nhat mot ph?ln khac, cac tAm polyme hodc cac dang két
hop cta ching, it nhat mot trong s6 nay 1a tiép xtc truc tiép v6i it nhat mot phan

cda nén.
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Theo cc phuong an cu thé, 16p ma it nh4t mot phan c6 thé it nhat 1a dugc xép
thing hang mot phan. Cac phuwong phép thich hop dé xép thing hang it nhat mot
phan it nhat 13 16p mot phin bao gom it nhét mot trong sé cac phwrong phép 1a cho it
nhat mét phan cua ché pham tiép xuc véi tir trudng, cho it nhit mot phan ciia ché
pham tiép xuc véi luc cét, cho it nhat mot phin cua ché pham tiép xtc véi dién
trudng, cho it nhat mot phin cta ché pham tiép xuc véi buc xa tia cyc tim dugce
phan cuc phang, cho it nh4t mot phin ciia ché pham tiép xuc véi birc xa héng ngoai,
lam kho it nhat mot phan cta ché pham, khic &n mon it nhit mot phan cta ché
pham, cha xat it nh4t mot phan cta ché pham, va xép thing hang it nhit mot phan
ctia ché pham véi chét hoidc ciu tric khic, nhu moi trudng xép thang hang c6 trat tu
it nhAt mot phan. Cac phuong phép xép thing hang thich hop d6i vé6i cac 16p duoc
mo ta chi tiét hon trong cic patent M§ s6 7,097,303, & cOt 27, dong 17 dén cot 28,
dong 45.

Theo céc phuong an cu thé vé& bd phan quang hoc néu trén, 16p ma it nhat mot
phan c6 thé duogc lam thich ung dé chuyén dugc tir trang théi thir nhét sang trang
thai th hai khi dugc tac dung it nhit 1a birc xa quang hoa va tré vé trang thai thi
nhit khi duoc tac dung nhiét lugng. Vi dy, 16p ma it nhit mot phan chira hop chét
@i mau theo anh sang hodc hop chit d6i mau theo &nh sang- ludng sic, co thé dugc
lam thich tng dé chuyén duoc tir trang théi trong sudt hay trang thai khong mau thir
nhat sang trang thdi c6 mau tht hai khi dugc tac dung it nhét 12 bire xa quang héa va
tr& vé trang thai trong sudt tht nhat khi duoc tac dung nhiét lugng. Theo céc
phuong an khéc, trong d6 16p ma it nhit mot phin c6 thé duge lam thich tng dé
phan cuc tuyén tinh it nhét buc xa dugc truyén & it nhat mot trong céc trang thai tha
nhét va trang thai thir hai. Vi dy, 16p ma it nh4t mot phan c6 thé truyén buc xa duoc
phan cuc tuyén tinh theo cac phuong én cu thé, 16p nay chia hop chét ludng sic

hodc hop chit d6i mau theo anh séng- ludng sac.

Theo céc phuong 4n cu thé vé bo phan quang hoc cua sang ché, 16p ma it nhat
mot phan c6 thé chra polyme hodc copolyme chua gbc ciia mdt hoic nhiéu hop
chét chira mesogen duoc mo ta & ddy. Lop ma it nhit mot phan chtra polyme hodc
copolyme chira gbc ciia hop chét chtra mesogen c6 thé 12 16p ma it nhit mot phan

duge xtr Iy dong ran. Theo cac phuong 4n khéc, 16p ma it nh4t mot phan c6 thé
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chtra pha tinh thé 16ng. Pha tinh thé 1ong nay c6 thé 1a pha nematic, pha smectic,

pha nematic khong d6i xtmg, hoic pha discotic.

Nhu duoc st dung dudi day nhim b nghia cho thuat ngit “trang thai”, cac
thuat ngfr “thi nhat” va “thi hai” khong c6 ¥ dé cap dén trinh t thdi gian hodc bét
ctr trinh tu cu thé ndo, nhung thay vao do 1a dé cap dén hai diéu kién hodc dic tinh
khac nhau. Vi dy, trang thai thi nhat va trang thai thtr hai cua mang pht ¢6 thé khac
nhau lién quan dén it nhat mot ddc tinh quang hoc, nhu kha ning hép thy hozc phan
cuc tuyén tinh d6i v&i bire xa nhin théy va/hodc buc xa UV. Theo cac phuong an cu
thé vé& bd phan dung cho mét néu trén, it nhét 12 16p mot phan c6 thé duogc 1am thich
mg dé chuyén dugc tlr trang thai thir nhét sang trang thai thir hai khi duoc tac dung
it nhit 1a blc xa quang hoa va trd vé trang thai thir nhat khi dugc tdc dung nhiét
lwong. Vi du, theo cic phuong an ndy, trong d6 16p ma it nhit mot phan chira hop
chit ddi mau theo anh sang hodc hop chit ludng sic-d6i mau theo 4nh sang, 16p ma
it nhat mot phan c6 thé dugc 1am thich ung dé chuyén dugc tir trang théi trong sudt
hay trang thai khong mau thir nhét sang trang thai c6 mau thi hai khi dugc tic dung
it nhét 1a bic xa quang hoa va trd vé trang thai trong sudt thir nhat khi dugc téc
dung nhiét luong. Theo cach khic, mang it nhat mot phén c6 thé duogc lam thich
ting d& c¢6 duoc mau tht nhit & trang thai tha nhat va mau thir hai ¢ trang thai tht
hai. Theo cic phuong an khac, trong d6 16p ma it nhit mot phan c6 thé dugc lam
thich tmg dé phan cuc tuyén tinh it nhat btrc xa dugc truyén & it nhat mot trong céc
trang thai tho nhét va trang thai the hai. Vi dy, 16p ma it nhat mot phéin c6 thé
truyén bic xa dugc phan cyc tuyén tinh theo céc phuong 4n cu thé, 16p nay chira
hop chét ludng sic hodc hop chét ludng sic-ddi mau theo anh séng. Theo céc
phuong an khac, it nhét 1 16p mot phin c6 thé chtra pha tinh thé 16ng. Pha tinh thé
16ng c6 thé 13 pha nematic, pha smectic, pha nematic khong dbi xtmg, hodc pha
discotic. Theo cac phuong an khéc nita, 16p ma it nhit mot phin c6 trang thai th
nhét va trang thai thr hai co thé dugc 1am thich tng dé co duoc phé hép thu tht
nhét & trang thai thir nhét, phd hap thu thi hai & trang thai thir hai, va d¢ phan cuc
tuyén tinh & ca trang thai tha nhat va trang thai thir hai.

Cac phuong an khéc nita cua sang ché @& xuit té bao tinh thé léng. Theo cac

phuong an nay, té bao tinh thé long c6 thé chira nén thir nhat c6 bé mat thir nhét;
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nén thir hai ¢6 bé mit thtt hai; va ché phdm tinh thé long nhu dugc mo ta dudi day.
Vin lién quan dén té bao tinh thé 1ong, bé mit thir hai ctia nén thir hai ¢6 thé 1a déi
dién v6i bé mit tha nhét va c6 khoang cach tach roi voi bé mat thtr nhit ctia nén thi
nhét d& tao ra mot ving. Ché pham tinh thé 16ng c6 thé duoc dit trong ving gitta
nén thir nhit va nén th hai. Theo cach khéc, ché phdm tinh thé 16ng c6 thé duogc két
hop vao it nhét 1a 16p mot phén trén it nhit mot trong s6 bé mat thur nhét cta nén
thtt nhat, bé mat the hai cua nén tht hai, hoic ca bé mat tha nhét va bé mat thi hai.
Té bao tinh thé 16ng co thé duoc st dung 1am, vi du, cac bd phén hién thi, trong do

c6 man hinh, bd phan giam sat, hodc cac bd phan bao mat.

Theo cac phuong an khac, té bao tinh thé 1ong con co thé chura it nhat 13 16p
mot phﬁn dugc ndi véi it nhat mot ph?ln ctia bé mat cia it nhat mot trong sb6 nén thir
nhat va nén thtr hai, nhu bé mat tht nhat va/hodc bé mat thir hai. It nhat 1a 16p mot
phan c6 thé 13 16p phén cuc tuyén tinh, 16p phén cuc tron, 16p phén cuc bau duc, 16p
dbi mau theo anh séng, 16p c6 tinh phan xa, 16p dugc nhudom mau, 16p lam chadm

chay va 16p cho goéc nhin rong.

Theo cc phuong 4n cu thé, té bao tinh thé 16ng c6 thé 1a té bao duoc tao diém
anh. Nhu dugc st dung dudi day, thudt ngt “dugc tao diém anh” c6 nghia 12 mot
vat dung, 12 bd phan hién thi hodc té bao tinh thé 1ong c6 thé dugc chia nhé thanh
nhidu diém anh riéng biét (téc 13, mot didm riéng biét chiém mot vi tri cu thé trén
man hién thi, hinh anh hoic té bao. Theo céc phuong én cu thé, té bao tinh thé long
¢6 thé 14 té bao duoc tao diém anh chira nhiéu viing hodc nhiéu khoang (tirc 13, céac
diém anh). Pac tinh cua tung diém anh riéng biét, nhu mau sic, do phén cuc va céc
dac tinh tuong tu, co thé dwoc didu chinh so v6i cac diém anh khac trong bd phan

hién thi, tinh thé 16ng, hodc vat dung.

Theo cac phuong én khac nita, sang ché dé xuit vat dung chtra ché pham tinh
thé 16ng néu trén. Vat dung cu thé bao gbém vt duc, vat dung lap rap va vat dung
dugc db khuon.

Ngoai ra, sang ché con dé xuét cac phuong phép diéu ché ché phim tinh thé
16ng, bd phan quang hoc, bd phén dung cho mit, té bao tinh thé 16ng va vat dung, 1a

cac loai néu trén.



35693

Vi du, theo mdt phuong an, sang ché @& xuit cac phuong phap tao bd phan
quang hoc, trong d6 c6 bo phan dung cho mét. Cac phuong phép bao gdém bude
diéu ché ché pham tinh thé 16ng; phu it nhit mot phin nén bang ché pham tinh thé
1ong; xép it nhat mot phan thang hang it nh4t mot phan ché pham tinh thé 1ong trén
16p phu; va xir Iy déng rén 16p phi tinh thé long.

Céc phuong phap xép it nhat mot phan thing hang it nhit mot phan cia ché
phdm tinh thé Iéng trong mang phu dwoc mo ta dudi day va trong patent My 5O
7,097,303, & cot 27, dong 17 dén cot 28, dong 45.

Xt 1y déng ran 16p phu tinh thé léng c6 thé bao gbm viéc polyme hoa it nhét
mdt phin ché pham tinh thé long. Cac phuwong phép polyme hoa it nhét mot phan
ché phim tinh thé léng bao gdm buéc cho it nhit mot phin cia ché phim tinh thé
léng tiép xtic véi it nhat mot trong s& nhiét lugng (vi du, d& hoat héa cht khoi dau
nhiét); buc xa héng ngoai, blrc xa tia cuc tim, birc xa dnh sdng nhin théy, btc xa
gamma, btrc xa vi song, buc xa electron hodc cac dang két hop cua chung dé khéi
diu phan Gng polyme héa cta cac hop phan co6 thé polyme héa dugc hodc lién két
chéo ¢6 hodc khong c6 chit xuc tac hodc chét khéi dau. Néu can thiét hodc do yéu
cau, thi co thé thuc hién budc gia nhiét sau budc nay. Theo cac phuwong an cu thé,
16p phii tinh thé 1éng c6 thé duoc xir Iy dén mot do cung cu thé. Vi du, theo céc
phuong an cu thé, 16p phu tinh thé 16ng ¢6 thé dugc xir ly dong ran dé co do cimg té
vi Fischer ndm trong khoang tir 0 dén 150 Newton/mm? ma dong thoi c¢6 dic tinh
tac dung d6i mau theo 4nh sang va/hodc dic tinh tac dung ludng sic tét. Theo
phuong an khéc, ché phim tinh thé 16ng c6 thé duge xt Iy déng ran dén do cting té
vi Fischer nhé hon 60 Newton/mm?, vi du tir 0 dén 59,9 Newton/mm?, hodc theo
cach khac tir 5 dén 25 N/mm?2. Theo céc phuong an khéc nita, 16p phu tinh thé 10ng
¢6 thé duge xir Iy dong ran dé ¢6 do cung té vi Fischer nim trong khoang tir 150
N/mm? dén 250 N/mm? hodic theo cach khéc ndm trong khoang tir 150 N/mm? dén

200 N/mm?>.

Theo céac phuong an cu thé, it nhat mot chat phu gia c6 thé duoc 1am thich (mg
dé tac dong dén dac tinh ciia ché phim tinh thé 16ng, nhu diéu chinh nhiét d6 lam

cho tinh thé léng trong sudt clia ché phim tinh thé 1éng, lam gidm do nhét cua ché
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pham tinh thé 16ng, m& rong nhiét d6 pha d&i véi pha nematic ciia ché pham tinh
thé 1ong, 1am 6n dinh pha ciia ché phim tinh thé 16ng hodc kiém sodt goc nghiéng

ctia ché phim tinh thé 16ng.

Céac phuong phép cu thé dé tao cac bd phan quang hoc, nhu bd phén dung cho
mét bao gdm it nhét 1a 16p mot phan chira ché phim tinh thé 1éng nhu néu trén, trén
it nhat mot phén ctia bé mit cta nén, dugc néu trong patent My 6 7,342,112 & cot
83, dong 16 cua coOt 84, dong 10. Cac phuong phap dugc boc 10 nay bao gém budc
thdm hat, phu, ép dun, phu ly tAm, pht phun, phu ly tdm va phun, phi man, phu
chay, pht nhung, phu bang phun 4p luc, ddc, phii 1an, va phu theo day.

N6i chung, cac nén ma thich hop dé str dung cing v6i cac phuong 4n khac
nhau dugc boc 16 dudi day bao gdm nén duge tao ra tir chit hitu co, chat v co,
hoac cac dang Két hop cta chung (vi dy, céac chit hdn hop). Cac vi du cu thé v& chat
hitu co ma c6 thé dugc st dung dé tao ra cic nén duoc boc 16 dudi day bao gdm cac

chét polyme, nhu cac loai dugc néu trén day.

Céc vi du khac v& chit hitu co thich hop dé sir dung trong viéc tao cac nén
theo cac phuong an khac nhau dugce bdc 10 dudi day bao g0m céc chét hitu co téng
hop va chét hiru co ty nhién, trong d6 co: chét polyme duc hay mo, vat li€u dét ty

nhién va dét téng hop, va cac chét xenluloza nhu gidy va gob.

Céc vi du vé chit vo co thich hop dé sir dung trong viéc tao ra cac nén theo
cac phuong an khac nhau duoc boc 16 duéi dy bao gom thuy tinh, khoang, gbm st
va kim loai. Vi du, theo m{t phuong an, nén c6 thé chira thuy tinh. Theo céc
phuong én khéc, nén c6 thé c6 bé mit ¢o tinh phén xa, vi du, nén gém duoc danh
bong, nén kim loai, hodc nén khoang. Theo cac phuong én khéc, 16p hodc mang phu
¢6 tinh phan xa c6 thé dugc két ling hodc theo cach khac, phu 1én bé mat cia nén
vO co hodc hitu co dé 1am cho no c6 tinh phén xa hodc dé nang cao tinh phan xa cua
no.

Ngoai ra, theo cdc phuong an cu thé dugc boc 10 dudi ddy, cac nén ¢6 thé ¢
mang phu bao vé, nhu mang phu chéng mai mon, nhrr “mang cling” trén cac bé mit
phia ngoai cua chung. Vi dy, cac nén mét kinh diing cho mét bang polycacbonat déo

néng ¢ ban trén thi trudng, thuong duge ban voi mang phu chong mai mon da
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dugc pht sén I1én bé mit phia ngoai cia né béi vi cac bé mat nay c6 xu huéng dé bi
cao xudc, mai mon hodc tréy sudt. Mot vi du vé nén mét kinh nhu vay la mét kinh
bang polycacbonat GENTEX™ (do Gentex Optics san xuét). Do dé, Nhu duoc sir
dung dudi day thuat ngit “nén” bao gdm nén c6 mang phit bao vé, nhu mang phu

chong mai mon, trén (cac) bé mat cua no.

Bén canh d6, cac nén theo cac phuong an khac nhau duge boc 10 dudi day co
thé 1a nén khong dugc nhudm mau, nén dugc nhudém mau, nén phan cuc tuyén tinh,
nén phén cuc tron, nén phan cuc bau duc, nén d6i mau theo anh sang hodc nén duge
nhudm mau-ddi mau theo anh sang. Nhu duge st dung dudi day lién quan dén nén,
thuat nglt “khong dugc nhugm mau” c6 nghia Ia nén ma hau nhu khong c6 luong
chét tao mau thém vao (nhu cac thubc nhudm thong thudng) va co phd hap thuy dbi
véi bire xa nhin thdy ma khong khac di dang ké khi dugc tac dung birc xa quang
héa. Ngoai ra, lién quan dén nén, thuat ngit “dugc nhudm mau” cé nghia 1a nén c6
sy thém chét tao mau vao (nhu cac thuéc nhudém) va phé hép thu déi véi birc xa

nhin thiy khong khac di dang ké khi dugc tac dung buc xa quang hoa.

Nhu dugce sir dung dudi day, thudt nglt “phan cuc tuyén tinh” lién quan dén
nén duge ding dé chi cac nén dugc lam thich ung @& phan cyc tuyén tinh birc xa
(trc 13, giéi han cac dao dong cia vecto dién cia song dnh sang vao mot hudng).
Nhu duoc st dung dudi day, thudt nglt “phan cuc tron” lién quan dén nén duoc
dung dé chi cac nén dugc 1am thich Gng dé phan cuc buc xa tron. Nhu dugc st
dung dudi day, thuat nglt “phén cyc bau duc” lién quan dén nén duogc ding dé chi
cac nén duge lam thich tmg dé phan cuc bic xa bau duc. Ngoai ra, nhu dugc st
dung dudi day, lién quan dén nén, thuat ngit “dugc nhudm mau-d6i mau theo anh
sang” ¢ nghia 14 nén chtra lwong bd sung chét tao mau cling nhu chét d6i mau theo
anh sang, va ¢6 phd hép thu d6i v6i bire xa nhin thdy khac di khi dugc tac dung it
nhét 13 bic xa quang hoéa. Vi vay, vi dy, nén duoc nhudm mau-ddi mau theo anh
sang co thé c6 dac diém mau tht nhét cda chit tao mau va dic diém mau tht hai
cua dang két hop cia chét tao mau véi chit d6i mau theo anh sang khi tiép xtic véi

btric xa quang hoa.
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Nhu néu trén, theo cac phuong an cu thé bo phan quang hoc ¢6 thé 13 bd phan
bao mat. Cac vi du vé b phéan bido mat bao gém diu bao mat va ddu xac thuc ma
duoc két hop vao it nhat mot phan ctia nén, nhu: cac thé truy cip va gidy dam bao,
vi dy, vé, phu hiéu, thé nhan dién hodc thé thanh vién, thé ghi ng v.v.; cdc cdng cu
chi trd duoc va cac cong cu khong chi tra (chuyén nhuong) duoc, vi du, héi phiéu,
ngan phiéu, trai phiéu, tién gidy, ching chi tién giri, gidy chung nhén c6 phiéu, v.v.
 tai liéu chinh phu, vi du, tién t&, bang cip, chimg minh thu, thé phic loi, thi thyc,
ho chiéu, chimg chi chinh thirc, chimg thu v.v.; cac hang gia dung, vi du, phan
mém, dia nén (“compact disc-CD”), dia phim k¥ thuat s6 (“digital-video disc-
DVD?”), trang thiét bi, dd dién ttr dan dung, dd thé thao, xe hoi, v.v.; thé tin dung; va

thé gan vao hang hoa, nhan mac va bao bi.

B phén bido mat co thé dugc két hop vao it nhat mét phén cia nén dugce chon
tir nén trong subt va nén cé tinh phan xa. Theo cach khac, theo cac phuong 4n cu
thé trong d6 c6 yéu cau nén c6 tinh phan xa, néu nén khong cé tinh phan xa hoic
khong phan xa da cho ung dung dugc nhim t6i, thi chét c6 tinh phan xa c6 thé dugc
phu lén it nhat mot phﬁn cua nén, truée khi d4u bao mat dugc phu 1én do. Vi du,
mang pht nhdm c6 tinh phan xa co6 thé dugc pha 1én it nhat mot phan cua nén trudce
khi tao bd phin bao mat trén d6. Bén canh do, b phan bao mét co thé duoc két hop
vao it nhat mot phén ctia nén duge chon tir cac nén khong dugc nhu¢m mau, cac
nén duoc nhudm mau, cic nén dbi mau theo anh sang, cac nén dugc nhudm mau-
d4i mau theo 4nh sang, cac nén phan cuc tuyén tinh, céc nén phan cuc tron va cac

nén phan cuc bau duc.

Ngoai ra, bd phan bdo mat theo phuong an néu trén cd thé con chira mot hoic
nhidu tAm hodc mang phu khac dé tao bd phan bao mat da 16p c6 tinh phan xa c6

dac diém phu thudc goc nhin nhu dugc md ta trong patent My 6,641,874,

Céc bo phan quang hoc theo cdc phuong an khac nhau duoc boc 16 dudi day
con ¢6 thé chura it nhat mot mang chura it nhat mot phén bd sung ma co thé tao thuan
loi cho viéc lién két, két dinh, hodc thAm uét mang phu bét ky trong sé cac mang
phu khac nhau dugc ndi véi nén cia bd phan quang hoc. Vi du, b phan quang hoc

¢6 thé chira mang phu 16t it nhat mot phan giita mang it nhit mot phan c6 trang thai
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tht nhét va trang thai thir hai va mot phan cla nén. Ngoai ra, mang phu 16t c6 thé
lam mang phu chin dé ngan nglra sy twong tac cua cc thanh phan phi véi bd phan

hodc bé mat nén va ngugc lai.

Céc vi du vé mang phu 16t ma c6 thé duoc st dung cling v6i cac phuong an
khac nhau duoc boc 16 dusi day bao gdm mang phu chira chét lién két, san pham
thily phan it nhat mot phin cta chét lién két, va cac hon hop ciia chung. Nhu duge
st dung duéi day “cht lién két” c6 nghia 12 chét c6 it nhat mot nhom c6 kha ning
phan tng, lién két va/hodc két hop véi nhom trén it nhét mot bé mit. Theo mot
phuong 4n, chat lién két c6 thé 1am ciu ndi phan tir & mit phan gioi cla it nhét hai
bé mit ma c6 thé 1a cac bé mit twong tu hodc cac bé mit khong twong tw. Cac chét
lién két, theo phuwong 4an khac, c6 thé 12 monome, oligome, tién polyme va/hodc
polyme. Céc chat nhu vy bao gdm cic chit hitu co-kim loai nhu silan, titanat,
ziriconat, aluminat, ziricon aluminat, cic san pham thiy phan cta ching va cac hén
hop cua ching. Nhu duge st dung dudi day cum tir “cac san pham thiy phan it nhét
mdt phan cua céc chit lién két” c6 nghia it nhat 1a mot s6 dén tit ca cac nhom c6 thé
thiy phan duoc trén chét lién két duge thuy phan. Ngoai cac chit lién két va/hodc
c4c san pham thuy phan cla céc chét lién két ra, cac mang phu 16t c6 thé chua cac
thanh phan nang cao d6 bam dinh khac. Vi dy, mang phu 16t con c6 thé chira luong
ci thién do bam dinh cua chit chira epoxy. Lugng nang cao do bam dinh cia chat
chtta epoxy khi dugc bd sung vao chét lién két chira ché pham phii c6 thé cai thién
d6 bam dinh cua mang dugc phi tiép d6 khi so véi chét lién két chira ché pham phu
ma hau nhu khong c6 chit chtra epoxy. Céc vi du khéc vé mang phu 16t ma thich
hop dé sir dung cling véi cac phwong 4n khac nhau duge boc 10 dudi ddy bao gbm

cac loai dugc néu trong cic patent My $6 6,602,603 va 6,150,430.

Cac bd phan quang hoc theo cdc phuong an khac nhau dugc boc 10 dudi day
con ¢6 thé chura it nhat mot mang chra it nhat mot phén bd sung dugc chon tir mang
phu d6i mau theo anh sdng thong thudng, mang phi chéng phan xa, mang pht phan
cyc tuyén tinh, mang phu phan cyc tron, mang phi phén cuc bau duc, mang phu
chuyén tiép, mang phu 16t (nhu céc loai duoc néu trén) va mang phii bao vé duge
ndi véi it nhat mot phén ctia nén. Vi duy, it nhat mot mang it nhét mot phén bd sung

c6 thé 1a & trén it nhit mot phin ciia mang it nhat mot phan c6 trang thai thit nhat va
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trang thai th{t hai, tirc 13, 1am mang phu trén; hodc ¢ dudi it nhit mo6t phan clia mang
it nhat mot phan, tirc 13, 1am mang pht dudi. Ngoai ra hodc theo cach khac, it nhét
16p mot phan c6 trang théi thir nhét va trang thai thir hai c6 thé duoc két hop véi it
nhat mot phan cia bé mat thir nhét ctia nén va it nhit mot mang it nhat mot phan bd
sung c6 thé duogc két ndi vao it nhit mét phan ciia bé mat thtr hai ctia nén, trong do6
b& mit thir nhat 14 d6i dién véi bé mit th hai.

Céc vi du v& mang phu ddi mau theo anh sang thong thuong bao gém mang
phu chira hop chat bt ky trong s6 cac hop chat d6i mau theo anh séng thong thudng
duoc néu chi tiét dudi day. Vi du, mang phu d4i mau theo anh sang c6 thé 12 mang
phu polyuretan ddi mau theo anh sang, nhu cic loai dugc mé ta trong patent My
$66,187,444; cac mang phd nhya déo amino ddi mau theo 4nh sang, nhu cac loai
dugc md ta trong cac patent My s 4,756,973, 6,432,544 va 6,506,488; cac mang
phu polysilan dbi mau theo anh sang, nhu cac loai dwgc mo ta trong patent My s6
4,556,605; cac mang phu poly(met)acrylat d61 mau theo 4nh sang, nhu cac loai
dugc mo ta trong cac patent M§ sb 6,602,603, 6,150,430 va 6,025,026, va cong bd
don qudc té s6 WO 01 /02449; cdc mang phu polyanhydrit d6i mau theo anh sang,
nhu céac loai dugc mo ta trong patent My sb 6,436,525; cac mang phu polyacrylamit
dbi mau theo anh sang nhu céc loai dugc md ta trong patent My b 6,060,001; cac
mang pht nhya epoxy dbi mau theo anh sang, nhu cac loai dugc md ta trong cac
patent M§ s 4,756,973 va 6,268,055; va cac mang phu poly(ure-uretan) d6i mau
theo 4nh sang, nhu cac loai dugc mo ta trong patent My 56 6,531,076.

Céc vi du vé mang phii phan cuc tuyén tinh bao gdm mang phu chira cac hop

chét ludng sdc théng thudng nhu cac loai dugc néu trén day.

Nhu dugce s dung dudi ddy, thudt nglt “mang phu chuyén tiép” c6 nghia la
mang phu gitp ich cho viéc tao ra 4§ chénh léch vé cac dic tinh giita hai mang phu.
Vi du, mang pha chuyén tiép c6 thé giup cho viéc tao do chénh 1éch vé d6 clng
gitta mang phu tuong d6i cing va mang phu tuong d6i mém. Cac vi du vé mang
phii chuyén tiép bao gbm mang mong trén co s& acrylat duge xu ly dong ran bang

birc xa.

-60-



35693

Céc vi du vé mang pht bao vé bao gdm mang phi chéng mai mon chira silan
hitu co, mang phu chéng mai mon chira mang mong trén co s6 acrylat dugc xu ly
dong ran bang birc xa, cic mang phu chéng mai mon trén co s& cac chét vo co nhu
oxit silic, titan oxit va/hodc ziricon oxit, cac mang phu hitu co chéng mai mon thudc
loai ma c6 thé xu ly déng rin dwoc bing anh sang cuc tim, mang phu ngan oxy,
mang phu chén UV, va cac dang két hop cua ching. Vi du, mang phi bao vé ¢6 thé
bao gdm mang phu thir nhét ciia mang méng trén co s& acrylat duoc xir ly dong ran
bang birc xa va mang phu thtr hai chia silan hitu co. Cac vi du v& céc san pham phu
bao vé ¢O ban trén thi truong bao gébm cac mang phu SILVUE® 124 va HI-
GARD®, 1an lugt do SDC Coatings, Inc. va PPG Industries, Inc. san XUAt.

Theo cac phuong 4n cu the, sang ché dé xuat cac hop chat chira mesogen c6

cac céu tric dudi day nhu dugc boc 19 trong bang 1.

Bang 1 : Cong thurc cua cac hop chét chira mesogen cu thé

Cong thire va tén goi

. » B ,v' 3&( N ;:) » . ,;) ;} _______ ’}4’; k T g s s i
/g‘\zr'fxwﬁj - ‘j‘“ .{}f}“ {L'J \:\& ) { ‘:\9/;1‘_‘0 ,NVJQT-\/W/&,. ’,«\\_/A‘G"*vﬂ\{,{)wm(ng S j’ St gf“'\

1,12-bis{2-(4-(4-(4-(3-(metacryloyloxy)propyloxy)benzoyloxy)phenyl)
benzoyloxy)etyloxy)dodexyl-1,12-dion;

e . e 8 g o » ; & . p s .
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=2

1,12-bis(6-(4-(4-(4-(6-(metacryloyloxy)hexyloxy)benzoyloxy)phenyl)
benzoyloxy)hexyloxy)dodexyl-1,12-dion;
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1,10-bis(6-(4-(4-(4-(6-(metacryloyloxy)hexyloxy)benzoyloxy)phenyl) benzoyloxy)hexyloxy)
2.2.3,3,4,4,5.5,6,6,7,7,8,8,9,9-hexadecaflodexyl-1,10- dion;
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1,12-bis{6-(4-(4-(6-metacryloyloxyhexyloxy)benzoyloxy)benzoyloxy) hexyloxy)dodexyl-
1,12-dion;

=y e

1-{3-(4-(3-(4-(6-(4(4-(4-(6-metacryloyloxyhexyloxy)benzoyloxy)phenyl)
benzoyloxy)hexyloxy)-4-oxobutoyloxy)propyloxy)benzoyloxy)propyloxy }-4-{(6- (4(4-(4-
(6-metacryloyloxyhexyloxy)benzoyloxy)phenyl)benzoyloxy)hexyloxy) }butan-1,4- dion;

M~ 97

1,4-bis-{(6-(6-(6-(6-(6-(6-(trans-4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)
phenyl)xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-

oxohexyloxy)-6-oxohexyloxy} butan-1,4-dion

1 ,4-bis{(6-(6-(6-(6-(6-(4-(4-(4-(4-(6-
acryloyloxyhexyloxy)benzoyloxy)phenyl)phenyloxycarbonyl)phenyloxy)hexyloxy)-6-

oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy } butan-1,4-dion

Vi du thue hién sang ché
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Céc monome tinh thé long (LCM) 1-2 dé cép dén quy trinh diéu ché cac
monome tinh thé 16ng duge st dung trong céc vi dy. Cac hop chét d6i mau theo 4nh
sang (PC) 1-4 dé cap dén quy trinh didu ché cac hop chit d6i mau theo anh séng
dugc str dung trong céac vi du. Céac thudc nhudém ludng sic (DD) 1 va 2 md ta céac
thuéc nhudm ludng sic dugc st dung trong cac vi du. Céc vi du 1-5 dé cap dén cac
ché pham chira LCM duoc diéu ché theo phuwong phap dugc md ta voi Bang 2. Cac
vi du so sanh 1-7 duoc diéu ché bang cach sir dung cdc monome tinh thé 16ng c6
ban trén thi trudng theo phuong phap dugc md ta véi Bang 4. Vi du 6 md ta quy
trinh didu ché va thir nghiém céc mau dugc phu bang cac vi du 1-5 va cac vi du so

sanh 1-7.
Céc chix viét tit dudi day duoc st dung cho céc hoa chit dugc liét ké:
Al(OiPr)3 - nhdm triisopropylat
DHP - 3,4-dihydro-2H-pyran
DCC - dixyclohexylcarbodiimit
DIAD - diisopropyl azodicarboxylat
DMAP - 4-dimetylaminopyridin
PPhjs - triphenyl phosphin
PPTS - pyridin p-toluensulfonat
pTSA - axit p-toluensulfonic
NMP - N-metyl pyrolidon
BHT - hydroxytoluen butylat
TBD - 1,5,7-triazabixyclo[4,4,0]dec-5-en
THF - tetrahydrofuran
DMF-dimetyl formamit
DMA - dimefyl anilin
Vidu 1 - LCM-1 (khong phai l1a vi du cua sang ché)

Budce 1
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Binh phan Umg duoc bd sung axit 4-hydroxybenzoic (90 gam (g), 0,65 mol
(mol)), etyl ete (1000 mililit (ml)) va axit p-toluensulfonic (pTSA) (2g). Huyén phu
thu duoc dugc khudy & nhiét do trong phong. 3,4-dihydro-2H-pyran (DHP) (66,
0,8mol) dugc bd sung vao hdn hop nay. Huyén phtl tré nén trong sudt ngay sau khi
bd sung DHP va chit két tia tinh thé mau tréng tao thanh. Sau d6, hén hop nay
duge khudy ¢ nhiét d trong phong qua dém. Cac chét két tua thu duge dugc gom
lai bang cach loc chan khong va duoc ria bang etyl ete. Céc tinh thé mau tring
duoc thu hdi ¢ dang san pham (90g, hiéu sut 62%). Cong huong tir hat nhan
(NMR) cho thiy san pham c6 cAu truc tuong tmg véi axit 4-(tetrahydro-2H-pyran-
2-yloxy)benzoic.

Budc 2

Binh phéan tmg da dugc bd sung axit 4-(tetrahydro-2H-pyran-2-yloxy)benzoic
(65,52, 0,295mol) tir budc 1, 4-(trans-4-pentylxyclohexyl)phenol (70,3g,
0,268mol), dixyclohexylcarbodiimit ~ (DCC) (66,8¢g, 0,324mol), 4-
dimetylaminopyridin (DMAP) (3,3g) va metylen clorua (11). Hon hop thu duoc
duoc khqu b%lng co hoc & nhiét do 0°C trong 30 phut, sau d6 & nhiét do trong
phong trong 2 gi¢. Cac chét ran thu duoc duge loc ra. Dung dich thu duge dugc co
cho dén khi céc tinh thé mau tréng bit dau két tiia. Mot lit metanol dugc bd sung
vao hén hop trong khi van khudy. San phim tinh thé rén da két tua dugc gom bang
céch loc chan khong va dugc rira bing metanol. Céc tinh thé mau tring (126g) dugc
thu hdi & dang san pham. NMR cho thiy san pham c6 ciu tric twong tmg véi 4-

(trans-4-pentylxyclohexyl)phenyl 4-(tetrahydro-2H-pyran-2-yloxy)benzoat.
Budc 3

San pham tir budc 2, 4-(trans-4-pentylxyclohexyl)phenyl 4-(tetrahydro-2H-
pyran-2-yloxy)benzoat (120g, 0,26mol), duoc hoa tan trong 1,2-dicloetan (600ml)
trong binh phan tng thich hgp. Metanol (300ml) va pyridin p-toluensulfonat (PPTS)
(9g, 36 milimol (mmol)) duoc bd sung vao. Hon hop duge gia nhiét dén hoi luu va
duoc duy tri & ché d6 hodi luu trong 6 gid. Khi dé & nhiét d6 trong phong qua dém,
céc tinh thé mau tring tao thanh két tia dugc gom bang cach loc chan khong. Nudce

c4i duoc ¢6 va ¢ thém tinh thé mau tring két tia ra khi b6 sung metanol. San pham
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dugc gop lai (90g) dugce rua bang metanol (300ml) ba l4n va duoc lam kho trong
khong khi. NMR cho thdy san pham co cdu tric tuong Ung véi 4-(trans-4-
pentylxyclohexyl)phenyl 4-hydroxybenzoat.

Buéc 4

Binh phan tng dugc bd sung san pham ctia budc 3, 4-(trans-4-
pentylxyclohexyl)phenyl 4-hydroxybenzoat (70g, 190mmol), 6-clo-1-hexanol (30g,
220mmol), N-metyl pyrolidon (NMP) (300ml), Nal (6g), va kali cacbonat (57¢,
410mmol). Hon hop thu duge duge khudy manh & nhiét do nam trong khoang tir 85
dén 90°C trong 4 gid. Hon hop thu dugc dugc chiét bang cach sir dung ty 1é thé tich
1/1 cta etyl axetat/hexan (11) va nuge (500ml). L6p hitu co da tich dugc rira vai lan
bing nudc dé loai bd NMP va sau d6, duge lam khan trén magie sulfat khan. Sau
khi co, axetonitril duoc bd sung vao dé két tia san pham. Céc tinh thé mau tring
(76g) dugc gom bang cach loc chan khong. NMR cho thiy san phdm c6 chu tric
twong tng v6i 4-(trans-4-pentylxyclohexyl)phenyl 4-(6- hydroxyhexyloxy)benzoat.

Budc 5

Binh phan tng da dugc bd sung san phdm ciia budc 4, 4-(trans-4-
pentylxyclohexyl) phenyl 4-(6-hydroxyhexyloxy)benzoat (2g, 4,3mmol), epsilon-
caprolacton (2,94g, 26mmol), nhdm triisopropoxit (Al(OiPr)3) (0,26g, 1,3mmol) va
metylen clorua (40ml). Hon hop thu dugc dugc khudy & nhiét 6 trong phong trong
8 gid. Hydroxytoluen butylat (BHT) (9 miligam (mg), 0,04mmol), DMAP (0,05¢,
0,43mmol) va N,N-dietylanilin (1,8g, 15mmol) duoc bd sung vao hdn hop va hon
hop duoc khudy trong ntra gid. Sau d6, metacryloyl clorua méi duge chung cét
(1,34g, 13mmol) duoc bd sung vao hdn hgp nay. Sau khi khudy & nhiét d6 trong
phong trong 8 gid, hon hop duoc rira bing 5 phan tram trong lugng dung dich
NaOH nuéc ba 1an, bang dung dich HCI 1 Normal (N) nudc ba 1an va sau do, bang
5 phén trdm trong lugng dung dich NaOH nudc thém mot 1an nita. Luu y ring, bat
ky luong phan tram trong lwong, tinh theo tong trong luwong cta dung dich. Lép hitu
co dugc tach va 1am khan trén MgSO4 khan. Sau khi ¢0, viéc rira metanol dugc thuc
hién bang cach bo sung 100 ml metanol dén dau duoc thu hdi trong khi van khudy.

Sau 10 phut, hon hop vén duc thu dugc dugce dé & nhiét d6 trong phong. Sau khi
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hién twong van duc ctia hdn hop khong con, metanol trén cung cua hdn hop duoc
gan ra. Viéc rira metanol nay duoc thuc hién ba 1an. DAu da thu hdi duoc hoa tan tré
lai trong etyl axetat, dugc lam khan trén magie sulfat khan va dugc co. Chat 16ng
nhét (3,9¢) dwoc thu hdi & dang san pham. NMR cho thdy san pham c6 cdu tric
twong tmg véi 1-(6-(6-(6-(6-(6-(6-(6-(4- (4-(4-pentylxyclohexyl)
phenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-

1-on v6i n ¢6 murc phan bé trung binh 14 6,5 nhu cong thire cau tao duéi day.

ZO\/MOMO

Vidu?2-LCM-2
Budce 1

Quy trinh ctia budc 2 cta vi du 1 duge lap lai chi co didu axit 4-(8-
acryloxyoctoxy)benzoic va 4-(4-trans-(6-hydroxyhexyloxy)xyclohexyl)phenol duoc
st dung thay cho axit 4-(tetrahydro-2H-pyran-2-yloxy)benzoic va 4-(trans-4-
pentylxyclohexyl) phenol. San phdm duoc tinh ché thém bang phuong phép tach
cot. NMR cho thdy san phim co cdu tric tuong Ung v&i 4-(4-trans-(6-

hydroxyhexyloxy)xyclohexyl)phenyl 4-(6-(acryloyloxy)hexyloxy)benzoat.
Budce 2

Quy trinh cua budc 5 cua vi du 1 dugc lap lai chi ¢ diéu san phém tr buéde 1
trén day, 4-(4-trans-(6-hydroxyhexyloxy)xyclohexyl)phenyl 4-(6-
(acryloyloxy)hexyloxy) benzoat, bdn duong lwong cia epsilon-caprolacton va 0,5
duong lugng cta suxinyl diclorua dugc sir dung thay cho 4-(trans-4-
pentylxyclohexyl)phenyl 4-(6-hydroxyhexyloxy)benzoat, sau duong lugng cta
epsilon-caprolacton va metacryloyl clorua. NMR cho thiy san pham c6 cdu trac
twong g véi 1,4-bis-{(6-(6-(6-(6-(6-(6-(4-(4-(6-acryloyloxyhexyloxy)
benzoyloxy)phenyl)xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
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oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy } butan-1,4-dion v6i m+n ¢6 muc

phan bd trung binh 14 9,7 nhu cong thirc chu tao dudi day.

Céc hop chat d6i mau theo anh sang (PC)

PC 1 va 2 dugc diéu ché theo cac quy trinh dugc néu trong cac patent My s6
5,645,767 va 6,296,785 B1. Phan tich NMR cho thiy céc san phim c6 c4u tric
tuong Gng va4i cac tén goi dudi day.

PC-1 - 3,3-di(4-metoxyphenyl)-13,13-dimetyl-3H,13H-
indeno[2',3":3,4]naphto[ 1,2-b]pyran.

PC-2 - 3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-13,13-dimetyl-3H,13H-
indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Vi duy PC-3
Buéce 1

Trimetyl orthoformat (32,6ml, 297,5mmol) va PPTS (3,0g, 11,9mmol) dugc
bd sung vao huyén phii clia 7-etyl-2,3-dimetoxy-7H-benzo[c]floren-5,7-diol (20,0g,
59,5mmol), diol nay dugc diéu ché theo quy trinh ctia bude 1 cia vi du 3 dugc md
ta tai doan [0448] cta cong bb don yéu cau cip patent My s6 2008/0051575, trong
metanol va dugc gia nhiét &én hdi luu trong 2-3 gidr (h). Ngay khi hoan thanh phan
g, nhu séc ky 16p méng (TLC) biéu thi, hdn hop dugc lam ngudi xubng nhiét do
trong phong dé thu duge cac chét két tia. Céc chat két tia thu dugce dugc gom bang
cach loc chan khong va dugc rira bang luong t6i thidu ctia metanol lanh. Chat ran c6
mau dang kem v6 dinh hinh duoc thu hdi & dang san phém (20,0g, hiéu suit 95%).
NMR cho thdy san pham c6 ciu triic twong tmg véi 7-etyl-2,3,7-trimetoxy-7H-

benzo[c]floren-5-ol.

-67-



35693

Budc 2

Metyl magie bromua (474,2ml, 664,0mmol) trong toluen (355ml) va THF
(355ml) dugc bd sung vao binh phan tng day tron 21. Binh phan Gng dugc suc nito
va 2,6-dimetyl piperidin (55,0ml, 398,4mmol) duoc bd sung timg giot vao dung
dich nay. 7-etyl-2,3,7-trimetoxy-7H-benzo[c]floren-5-ol (46,5g, 132,8mmol) tur
bude 1, duge bd sung thanh tirng phén trong khi van khudy manh va hdn hgp phén
ng duoc gia nhiét dén hdi luu trong 5 gid. Ngay khi hoan thanh phan tng, nhu
TLC biéu thi, hdn hop dugc rét mot cach can than vao dung dich nuéc véi lugng10
phén tram trong luong, tinh theo tdng trong luong cta dung dich, HCI (500ml) &
nhiét 46 0°C va do pH dugc didu chinh mot cach cén than dén 4 bang cach bd sung
HCI dam dic. Hon hop hitu co-nude duge khudy trong 10-15 phut, etyl axetat dugc
bd sung ba lan bing cach sir dung 500ml mdi 14n va céc pha thu duoc dugc tach.
Chét chiét hitu co gop lai duge 1am khan bang natri sulfat va dugc c6 dudi diéu kién
chan khong dé tao ra chét lang dang diu. Diclometan dugc bd sung vao chit lang va
duoc khuéy dé tao cac chét két tua. Céc chat két tua (43,5g, 97%) dugc gom béng
cach loc chan khong va dugc rira bang lugng tdi thiéu cua diclometan lanh. NMR
cho thdy san pham c6 cdu trac twong ung v&i 7-etyl-3,4-dimetoxy-7H-

benzo[c]floren-2,5-diol.
Budce 3

Binh phan tng da duogc bd sung 7-etyl-3,4-dimetoxy-7H-benzo[c]floren-2,5-
diol (43,3g, 128,7mmol) tir bude 2, 1,1-bis(4-metoxyphenyl)-prop-2-yn-1-ol (41,4g,
154,5mmol), diclometan (300ml), triisopropylorthoformat (30ml, 154,5mmol) va
PPTS (3,2g, 12,9mmol). Huyén phu thu duge dugc gia nhiét dén hoi luu trong 18
gi0. Ngay khi hoan thanh phan tng nhu TLC biéu thi, hén hop phan tmg dugc cho
di qua cuc dém silic oxit (500g) va san pham duogc rira giai bang clorofom. Céc
phin chira san pham dugc gop lai va cd dudi didu kién chan khong dé tao ra chat
ling dang dau. Chét ldng dang dau (83,9g) duoc st dung truc tiép trong budc tiép
theo.

Budc 4
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Binh phan tng chtra chét ling dang dau (83,9g, 143,2mmol) tir bude 3 duoc
bd sung diclometan (200ml), axit 4°-(tetrahydro-2H-pyran-2-yloxy)biphenyl-4-
carboxylic, (42,7g, 143,2mmol), DMAP (5,2g, 42,9mmol) va DCC (29,5g,
143,2mmol). Huyén phu thu dugc duge khudy & nhiét d trong phong cho dén khi
nguyén liéu ban dau bi tiéu thu hét nhu TLC biéu thi. Hon hop dugc loc va chét
léng duoc rira béng diclometan. Chét loc dugc duge co dé tao ra chét léng dang dau.
Chét ling duoc hap thu trong lugng t6i thiéu cua diclometan va dugc bd sung timg
giot vao metanol trong khi khudy manh (500ml) d8 tao cac chat két tha. Cac chat
két tha thu duge duge gom bang cach loc chan khong va duoc rira bang lugng tbi

thidu cia CH3;OH. Chét két tia duge sir dung truc tiép trong budc tiép theo.
Buéce 5

Binh phén tg chira chét két tia (47g trong lugng tho) tir bude 4 duge bo sung
1,2-dicloetan (300ml), etanol (150ml) va PPTS (10g). Hoén hop duoc gia nhiét dén
khi hdi lwu trong 18 h cho dén khi nguyén lidu ban dau dugc tidu thy hét nhu TLC
bidu thi. Dung méi dugc loai bo dudi didu kién chan khong va chat lang dwgc cho
di qua cuc dém silic oxit (500g) va dugc rira giai bang diclometan. Céc phan chira
san phim dugc phan nhém va cd dé tao ra chit ling dang dau. Chét lang dang dau

thu dugc (31,7g) dugc st dung truc tiép trong budc tiép theo.
Budc 6

Binh phan tng chua chét léng dang dau (31,7g, 40,5mmol) tir bude trude duge
bd sung diclometan (100ml), DCC (10,0g, 48,5mmol), DMAP (2,5g, 20,5mmol) va
axit 4-(4-pentylxyclohexyl)benzoic (13,0g, 47,5mmol). Hoén hop phén tng dugc
khudy & nhiét d6 trong phong cho dén khi nguyén liéu ban dau duoc tiéu thu hét
nhu TLC biéu thi. Hon hop phan tng dugc loc va chét ling duoc rira bing
diclometan. Chét loc duge duoc co dé tao ra chét léng dang dau. Chat léng dang dau
duoc tinh ché bang cach cho di qua cuc dém silic oxit (500g) va dugc ria giai bang
hexan:diclometan (ty 1¢ thé tich 1:9). Cac phan chira san pham dugc gdp lai va co
dudi didu kién chan khong va duoc tao thanh bot. Bot dugc hoa tan trong lugng tdi
thidu ctia diclometan va dugc bd sung ting giot vao metanol trong khi khudy manh

(300ml) dé tao cac chét két tua. Céc chat két taa (15g) dugc gom bang cach loc
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chan khéong va dugc rira bang lugng t4i thidu ctia metanol. NMR cho thdy san pham
¢6 cAu tric tuong ng v6i 3,3-di(4- methoxyphenyl)-13-etyl-6,13-dimetoxy-7-(4-(4-
(4-trans-pentylxyclohexyl)benzoyloxy)phenyl)benzoyloxy-3H,13H-
indeno[2',3":3,4]naphto[ 1,2-b]pyran.

ViduPC-4
Budce 1

Binh phan Umg dugc b6 sung 4'-bromaxetophenon (500g, 2,5mol), trietylamin
(500ml) va metylen clorua (11). Triisopropylsilyl triflometansulfonat (784g,
2.56mol) duoc bd sung timg giot hon hop da dugce khudy nay bang cach sir dung
ph&u nhé giot. Phan tmg la sinh nhiét nén nhiét d6 phai duoc kiém sodt & mirc thap
hon nhiét d si bing céch st dung bé d4 lanh. Sau khi bé sung, hon hop phéan tmg
duoc dé vy va khudy & nhiét do trong phong trong 4 gio. Sau do, cac hexan (11) va
dung dich nudc bao hoa natri bicacbonat (500ml) dugc bd sung vao hdn hop nay.
Lép hitu co thu dugc duge gom bang cach str dung phéu tach, dugc rira ba 1an bang
dung dich nuéc bao hoa natri bicacbonat, dugc lam khan trén MgSO4 va sau do,
dugc ¢b. Sau do, dau mau vang da dugc thu hoi duoc chung cAt bé“mg cach str dung
thiét bi Kugelrohr. Chét 16ng trong subt (890g) 14 thu duogc & dang san phdm. NMR
cho thdy san phdm  ¢6 cdu trac twong ung voi  (1-(4-

bromophenyl)vinyloxy)triisopropylsilan.
Buéc 2

Binh phan Gng da dugc bd sung san pham tir bude 1 (580g, 1.63mol), dimetyl
axetylendicarboxylat (220g, 1,55mol), 2,3,5,6-tetrachloro-(1 ,4)-benzoquinon
(401g, 1.63mol) va toluen (1,11). Hdn hop duoc hodi lwu trong 6 h va sau do, duoc
lam ngudi xubng nhiét d6 trong phong. Cac hexan (11) duoc bd sung vao hon hop
nay. Chét két taa ran duoc loc ra. Sau d6, dung dich dugc cd. Thu duoc dau nau

nhat (980g) va dau nay dugc sir dung truc tiép trong budc tiép theo.
Budéc 3

Binh phan tng dugc bd sung san pham tho tir budc 2 (980g), axit axetic
(178g, 3mol), va metanol (450ml). Hén hop duoc khudy & nhiét d§ trong phong.
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Kali florua (138g, 2,4mol) dugc bd sung thanh nhiéu phan. Nira gio sau khi hoan
thanh viéc bd sung kali florua, nuge (21) va hexan (21) duoc bd sung vao hdn hop
phan tng dudi diéu kién khudy manh. Dau nhét két tua ra tir hon hop nay. Nude va
hexan duoc gan ra. Dau dugc rira vai l4n bang nudc, dugc hoa tan trong etyl axetat
(3 L), dugc lam khan trén magie sulfat va dugc ¢d cho dén khi c4c tinh thé mau
tréng bat dau tao thanh. Sau dé, hdn hop duge lam lanh trong bé d4 lanh. Céc tinh
thé mau tring da két tia ra duge gom bang cach loc chan khong. NMR cho thay san
pham (198g) ¢6 cAu tric twong tmg véi dimetyl 7-brom-4-hydroxynaphtalen-1,2-

dicarboxylat.
Buéc 4

Binh phan ung dugc bd sung san phdm tir budc 3 (30g, 89mmol), 1,1-
diphenylprop-2-yn-1-ol (18,4g, 89mmol), metylen clorua (300ml) va pTSA (1,68g,
8,9mmol). Hon hop duge hdi luu trong 17 gi® va sau d6, dugc lam khan trén magie
sulfat. Sau khi loai bo phan 16n dung moi, metanol (200ml) duoc b6 sung. Tinh thé
mau vang két tia va dugc gom bang cach loc chan khong. NMR cho thdy san pham
(48g) co cau triic tuong Gng v6i dimetyl 8-brom-5,6-bis(metoxycarbonyl)-2,2-
diphenyl-2H-naphto[1,2-b]pyran.

Budéc 5

Binh phan tmg dugc bd sung pinacolat ctia axit 4-aminophenylboronic (52g,
0,24mol), axit 4-(4-pentylxyclohexyl)benzoic (65g, 0,24mol), metylen clorua
(500ml), DCC (64,4¢g, 0,31mol) va DMAP (2g, 16mmol). Hon hop duoc khudy &
nhiét do trong phong trong mat vai gio 8 hoan thanh phan tng di dén két thuc va
viéc khuéy duoc tiép tuc trong 64 gio. Cac chét ran dugc loc ra. Dung dich thu dugce
duoc b cho dén khi lugng 16n gom céc tinh thé mau tring tao thanh. Metanol (11)
duoc bd sung vao hdn hop nay. Chat rin mau tring thu dugc duge gom bang cach
loc chan khong (102g). NMR cho thdy san pham (48g) c6 c4u tric tuong tmg véi 4-
(4-pentylxyclohexyl)-N-(4-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-
yl)phenyl)benzamit.

Buédc 6
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Binh phén tng da dugc bd sung san pham tir bude 4 (48g, 91mmol), san pham
tir bude 5 (43,1g, 91mmol), diclo-bis(triphenylphosphin)paladi(II) (1,3g, 2mmol),
kali florua (22g, 360mmol), THF (11) va nudc (500ml). Hon hop duoc loai khi,
dugc bao vé bang nito va duge hodi lwu. Sau 17 gio, 5 gam nita clia san pham tir
bude 5 duge bd sung. Sau 5 giod, cho ngimg phan tng. Phén hitu co dugc gom bang
cach st dung phéu tach, duoc 1am khan trén magie sulfat va dugc cd. Cot dém dugce
stt dung dé loai bo tap chat mau den khéi san phim. San pham dugc tai két tinh tir
hdn hop ctia cdc dung moi metylen clorua/metanol bang cach bd sung san pham vao
metylen clorua dugc gia nhiét dén mirc duéi diém sbi va tiép theo, bd sung lugng
tich tu ctia metanol dugc gia nhiét dén mtrc dudi diém sbi va giam nhiét cho dén khi
thu duoc dang tinh thé. Thu dwgc tinh thé mau hoi vang (57g). NMR cho thdy san
pham (48g) co6 cAu tric tuong Umg véi dimetyl 8-(4-(4-(4-
pentylxyclohexyl)benzamido)benzoyloxy-5,6- bis(metoxycarbonyl)-2,2-diphenyl-
2H-naphto[1,2-b]pyran.

Thuoc nhudm ludng sac

Hai loai thudc nhudm ludng sdc dudi day, cac thuc nhudm nay do Mitsubishi
Chemical san xuat, duoc st dung dé diéu ché cac dung dich monome tinh thé 16ng
(LCMS) duge nhudm mau bang thubc nhudm ludng sic riéng biét (tirc 1a, xanh lam

hodc vang):

DD- 1 1a LSR-335 duogc ghi la thudc nhudém mau xanh lam cta 16: 01 C131; va
DD-2 1a LSFM 20 duoc ghi 14 thude nhudm mau vang cua 16: 2D231 .

Cac vi du 8-30

Céc vi du 8-30 duoc diéu ché theo dang ché phém duoc liét ké trong Bang 2
bang cach sir dung LCM, DD va PC riéng biét dugc liét ké trong Bang 3 nhu dugc

mb ta dudi day.
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Bang 2

Chit

Phan trim trong luong

(tinh theo téng trong lugng cia dung dich

trir khi duoc néu khéc di)

Chéat ran LCM: RM-250 30
RM-105® 12
LCM-1 dén 7 18
Dung mdi ¢ 40

Chat khoi dau® 1,5 tinh theo chit rin LCM
Chét 1am 6n dinh® 0,1 tinh theo chét ran LCM

Thubc nhudém khi c6 mit (DD hoic PC)

2,0 tinh theo chat rin LCM

(1) RM-257 la tinh thé 1ong monome do EMD Chemicals, Inc. san xuét va dugc ghi
14 ¢6 cong thirc phan tir 1a C33H32010.

(2) RM-105 Ia tinh thé léng monome sén c6 tir EMD Chemicals, Inc. san Xuét va
dugc ghi 13 ¢6 cong thirc phan tir 1a C23H2606.

(3) Dung mdi 1a 99 phan trim trong luong anisol va 1 phan trim trong lugng chét
hoat déng bé mit duoc ban véi tén goi la chét phu gia BYK®- 346 do BYK Chemie,
USA san xuat.

(4) Chét khéi ddu 1a IRGACURE® 819, chit khéi dau quang hoc c6 ban trén thi

truomng do Ciba-Geigy Corporation san Xuat.

(5) Chét 1am 6n dinh 1a 2-metyl hydroquinon.

Bang 3
Vidu $6 LCM s Thudc nhudm
3* 2
4 2 PC-3
5 2 PC-2

* khong phai 12 vi du theo sang ché
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Lo (20ml) chira thanh khudy tir tinh duoc bd sung mdi monome tinh thé long,
chat 1am én dinh va chit khoi dau. Dung moi dugc bd sung vao luong chira trong 1o
nay, va binh nay dugc day ndp va dugc boc lai bing gidy nhdom va sau do, dugc dé
trén thiét bi khudy tir. Hén hop thu duge duge gia nhiét dén 80°C va duogc khudy
trong 30 phiit cho dén khi dung dich tré nén trong sudt. Dung dich dugc lam ngudi
xudng nhiét do trong phong va dung bng mao dan dé 14y mot giot nho dung dich dé
nghién ciru sy chuyén pha. Néu yéu cau phai c6 thuéc nhudm, thi thuéc nhuom
duoc bd sung vao dung dich trong sudt nay va duoc gia nhiét dén 80°C trong khi
van khudy trong 30 phut dé 1am hoa tan. Sau d6, dung dich thu dugc dugc lam

ngudi xudng nhiét d6 trong phong va duoc dé trong bong tdi.
Céc vi du so sanh (CE) 1-7
Céc vi du so sanh (CE) 1-7 dugc didu ché theo quy trinh dugc dung cho céc vi

du 8-30 ngoai trir theo ché phim dugc liét ké trong Bang 4 bang cach sir dung cac

thudc nhudm cu thé dugce liét ké trong Bang 5.

Béang 4
Chat Phan trim trong lugng
(tinh theo tong trong lwong ctia dung dich
trir khi duoc néu khac di)
Chat ran LCM: RM-257) 32,5
RM-105@ 32,5
Dung moi © 35
Chét khoi dau® 1,5 tinh theo chit ran LCM
Chat lam 6n dinh® 0,1 tinh theo chat ran LCM
Thudc nhudém khi c6 mit (DD hoic PC) 2,0 tinh theo chét ran LCM
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Bang 5
Vi du so sanh %) Thudc nhuém

1

2 PC-4
3 PC-3
4 PC-1
5 PC-2
6 DD-2
7 DD-1

Vi du 6 - Diéu ché miu dugc phu bang cac vi du va cac vi du so sanh

Céc quy trinh dugc mo ta dudi day trong cac phan A-D duoc thyc hién dé diéu
ché it nhét mang mot ph?m cta cac vi du va cac vi du so sanh trén cac bé mit cua
nén. Hién tuong chuyén pha cua mdi vi du va vi du so sanh dugc xac dinh béng quy
trinh dwoc md ta trong phan E.

Phén A - Lam sach nén

Céac nén vudng c6 kich thude 5,08cm x 5,08cm x 0,318cm (2inso (in.) X 2in. X
0,125in.) duogc diéu ché tir monome CR-39® thi thu dugc tir Homalite, Inc. M3di nén
duoc 1am sach bang cach lau bang vai dugc thiAm axeton va dugc lam khan bang
dong khi nito.

Phan B - Phu 16p xép thang hang

Dung dich ciia mang polyme co thé dinh hudng bang quang, c6 ban véi tén
goi dung dich STARALIGN® 2200 CP10 do Huntsman Advanced Materials san
xuét, dugc pha lodng dén 4 phén tram trong lugng trong xyclopentanon. Dung dich
thu dugc duoc phi biang phuong phép phu ly tdm vao mot phan cta bé mit ctia nén

thtr nghiém bing cach phan phdi xap xi 1,0ml dung dich STARALIGN® va quay ly
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tam cac nén voi tée do 1000 vong/phit (rpm) trong 10 gidy. Sau dd, cac nén da

duge phu duge dat trong 16 duge duy tri ¢ nhiét d6135°C trong 30 phut.

Déi voi 16p xép thang han dugce tao ra bang cach cha xat, triaxetat xenluloza
(TAC) dugc hoa tan trong xyclopentanon véi luong 4 phan tram trong lugng va
duoc phit bang phuong phép phu ly tdm vao mot phan cua bé mit cia nén thir
nghiém bang cach phan phdi x4p xi 1,0ml dung dich TAC va quay ly tdm céc nén
voi toe d6 ¢ mic 500 vong/phut trong 3 gidy sau d6 1a, 1000 vong/phut trong 10
gidy. Sau do, cac nén da duoc phit duge dit trong 10 dugce duy tri ¢ nhigt 4o 140°C
trong 60 phut.

Phén C - Dinh hudéng 16p xép thang hang

Sau khi pht, mang polyme co thé dinh huéng bang quang, it nhit dugc xép
trat tu mot phén béng cach cho tiép x1Uc véi buc xa tia cuc tim dugc phan cuc tuyén
tinh trong 5 phut véi mirc cuong do dinh la 80-100 oat/m? cuia UVA (320-390nm)
nhu dugc do bang cach sit dung International Light Research Radiometer, Model
IL-1700 véi hé thdng do bao gdém thiét bi do Model SED033, B Filter va may
khuéch tan. Man hién thi dau ra cua thiét bi do phéng xa dugc chinh sua (thiét dat
chi s6 nhén t6) véi Licor 1800-02 Optical Calibration Calibrator d¢ hién thi cac chi
s6 bidu dat o4t/mét vudbng UVA. Ngudn cuia birc xa UV dugc phan cuc tuyén tinh 1a
dén hd quang thity ngan (Model 69910) tir Newport Oriel dugc trang bi thiét bi
kiém soat cuong do Model 68951. Ngudn sang duge dinh hudng sao cho buc xa
duoc phan cuc tuyén tinh trong mit phing vuong gbc v6i bé mat cia nén. Sau khi
xép trat ty it nhét mot phan cia mang polyme c6 thé dinh hudng dugc bang quang,

cac nén duoc lam ngudi xuong nhiét do trong phong va dugc che lai.

Céc nén ¢6 16p TAC dugc dinh hudéng bang cach cha xat bé mat da dugc phu
bang nhung theo mot hudéng 20 Jan.

Phan D - Phu theo céc vi du va cac vi du so sanh

Tru6e khi phu, 10 phan trdim trong lwong cia MgSO4 duoc bb sung vao mdi
mot vi du va vi du so sanh va hdn hop thu dugce duge khudy trong mot gid & nhiét

do trong phong va dugc loc ly tam béng cach su dung thiét bi loc Millipore
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Ultrafree-MC (Durapore PVDF 5um) trong thiét bi ly tam Sorvall Legend Micro 21
véi te do 10.000 vong/phit trong 5 phut. Dung 6ng mao dan dé lay mot giot nhé
chit loc dugce dé nghién ctru chuyén pha. Chét khong duge sir dung cho bude phu

ké tiép thi dugc che trong bong t6i.

Céc vi du va cac vi du so sanh duoc phi bang phwong phép phu ly tdm vao 16p
da duoc xép thang hang trén nén bang cach phit ly tAm vao mot phan ctia bé mit clia
nén thir nghiém bing cach phan phéi 400pl dung dich va quay ly tAm cac nén voi
tbc d6400 vong/phit trong 9 gidy sau d6 1a, 800 vong/phut trong 15 gidy. Thiét bi
xu ly ly tAm tir Laurell Technologies Corp. san xuét (WS- 400B-6NPP/LITE) dugc
sur dung dé phu ly tdm. Sau do, cac nén da duoc phu duoc dat trong 10 ddi luu dugc
duy tri & nhiét do nam trong khoang tir 5°C dén 10°C thap hon nhiét d6 lam trong
subt trong Gng (nhiét do ma tai d6 tinh thé long bién ddi thanh trang thai déng
huéng, nhu dugc chi dan néu trong Bang 6) trong 10 dén 15 phut, sau d6 1a, xit ly
dong ran dudi dén cyc tim “Irradiation Chamber BS-03” do Dr. Grobel san Xudt

trong khi quyén nito trong 30 phut & mirc cudng do dinh 14 11-16 oat/m? cia UVA.
Phan E - Do nhiét do chuyén pha tinh thé 1ong

Nhiét do chuyén pha dugc xéc dinh bing cach st dung Leica kinh hién vi
quang hoc dugc phan cuc DM 2500 M duoc trang bi ban soi néng Linkam LTS 120
va thiét bi kidm soat nhiét do Linkam PE 94. Mot giot nhé dung dich tir éng hat
mao din duoc dit trén ban kinh mang kinh hién vi, va dong nito dugc st dung lam
bay hoi dung méi. Ban kinh mang vét dugc gan 1én ban soi mau sao cho chat ling
tinh thé 16ng 14y theo vi tri nam trong quang trinh ctia kinh hién vi. Nhiét d6 chuyén
pha dugc do bang cach quan sat cic mau trong sudt qué trinh gia nhiét & tde do gia
nhiét 14 10°C/phut bit ddu & 25°C. Pha dudi 25°C thi khong duge xac dinh. Mau
duogc gia nhiét cho dén khi dat duoc pha isotropic va sau d6, dugc lam ngudi v6i
murc 10°C/phat dén 25°C dé x4c dinh nhiét d§ chuyén pha trong sudt qua trinh 1am
ngudi nhu duge néu trong Bang 6. Cic pha cua tinh thé 16ng dugc x4c dinh theo
hinh thai két cAu ma xudt hién trong subt qua trinh gia nhiét va qua trinh giam nhiét.

Textures of Liquid Crystals bdi Dietrich Demus va Lothar Richter, do Verlag
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Chemie xuét ban, Weinheim & New York nim 1978 duoc st dung trong viéc nhén

dién c4c pha tinh thé 16ng khac nhau dugc liét ké trong bang 6.

Céc chir viét tat dudi day duge st dung trong bang: N 1a pha nematic; I 1a pha
isotropic. Luu y réng, tAt ca cac con sb 1a nhiét o duoc tinh béng °C tai noi chir viét
tét v& pha lién ké xuét hién. Mdi pha dugc do thi duge ngan cach bang // ¢6 nghia 1a
pha dugc mé rong cho dén khi nhiét do hoic khoang nhiét do tiép theo dugc liét ké.
Vi du, 25 N // 37 1, biéu dat réng pha nematic c¢6 mat tir 25°C dén 37°C thi pha
isotropic xuét hién. Qua trinh quan sat pha ctia mAu bit diu & nhiét d6 trong phong

(25°C) va ghi nhan nhiét do chuyén pha tiép theo.

Béang 6

Vi du 6 Nhiét d6 chuyén pha
Viduy3 25N //621//56 N
Vidy 4 25N//581//53N
Vidu5 25N //481// 44N
CE 1 25N //831//74N
CE 2 25N// 801/ 72N
CE 3 25N//781// 70N
CE 4 25N //751//65N
CES5 25N //761// 61N
CE 6 25N//831//75N
CE 7 25N//781// 712N

Phin F - Hé s6 hép thu va céac sb do tac dung quang hoc

Hé s6 hip thy cia mdi nén ¢6 mang phu chua céc thubc nhudm ludng sic
(DD) dugc xac dinh nhu du6i ddy. May quang tric phd Cary 6000i UV-Visible
duogc trang bi bo gitt mau ty dinh tAm duoc gan trén gian quay (Model M-060-PD tir
Polytech, P1) va phan mém thich hop. B6 phan tich phan cuc (thiét bi phan cuc
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Moxtek PROFLUX®) dugc dat trong chum tia mau trude mau. Cong cu nay duge
dwoc An dinh cac thong sé sau: Tdc do quét = 600 nm/phut; khoang dir liéu =
1,0nm; Thoi gian tich hop = 100ms; Khoang hép thu = 0-6,5; Y = muc do hép thu;
X = nanomet; va tAm quét 1a 380 dén 800nm. Céc tiry chon duoc thiét dat cho 3,5
SBW (do rong dai mau khe), va hai 1an cho chiim tia. Céc tlly chon duong chuan
duogc thiét dat cho Zero/chinh sira dudong chuén. Dong thoi, bd loc Screen Neutral
Density 1,1 va 1,5 (~2,6 cdng lai cung véi nhau) la nim trong duong din tham
chiéu dbi véi tAt ca cac 1an quét. Cac nén miu duge phu duoc kiém nghiém trong
khong khi, & nhiét 46 trong phong (22,7°C + 2,4°C) dugc duy tri béng hé théng didu
hoa nhiét do khoéng khi trong phong thi nghiém.

Dinh huéng thiét bi phan cwc miu song song va vudng goc véi thiét bi phan
cuc phan tich dugc thyc hién theo cach sau. Cary 60001 dugc 4n dinh dén 443nm
@51 v6i cac mAu chita DD-2 va 675nm dbi v6i cac mau chira DD-1, va mirc do hap
thu dugc theo doi khi miu duoc quay ting dan (0,1 dén 5 dd, vidu, 5,1, 0,5 va 0,1
d6). Viéc ly tim mAu duoc tiép tuc cho dén khi mirc do hip thy 1a t6i da. Vi tri nay
dugc x4c dinh 1a vi tri vudng goc hay vi tri 90 do. Thu dugc vi tri song song bang
cach quay ban soi 90 do theo chidu kim ddng hd hodc ngugc chidu kim ddng hd.

Dat duoc hién tuong xép thang hang cac mau dén + 0,1°.

Ph hép thu duoc thu thip & ca mirc 90 d va 0 do déi véi mdi mau. Viéc phan
tich dit liéu duoc thuc hién bing phdn mém Igor Pro do WaveMetrics san xuét. Phd
duogc dua vao Igor Pro va muc do hép thu duogc st dung dé tinh cac hé sd hép thu ¢

mirc 443nm va 675nm. Cac hé sb hap thu da duoc tinh dugc néu trong Bang 7.

Amax.vs trong vung anh sang nhin thdy 14 budc song trong phé nhin thdy & noi
mirc hap thu cuc dai ca dang dugc hoat hoa ctia hop cht d6i mau theo 4nh séng
hoiic thudc nhudm ludng sic Xay ra. Amaxws duge xac dinh bang cach xem nén duge
phu trong may quang tric phd Cary 6000i UV- Visible.

Trude khi xét nghiém tac dung trén ban quang hoc, cac nén ¢6 cac hop chét
dbi mau theo 4nh sang trong mang phu dugc diéu hoa bang cach cho chiing tiép xuc
v6i anh sang cuc tim 365nm trong 10 phut & khoang cach 1a 14cm tinh tur ngudn dé

hoat hoa so bo phéan tr d6i mau theo anh sang. Su chiéu xa UVA vao mau duoc do
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bang thiét bi do chiéu xa phd Licor Model Li-1800 va phat hién thdy 1a mutc 22,2
oat/mét vudng. Sau dé, cic mau duoc dit dudi deén halogen (500W, 120V) trong 10
phut & khoang céach 1a 36cm tinh tir dén nay dé 1am mat mau, hodc lam bat hoat,
hop chét ddi mau theo 4nh sang trong cdc mau. Mirc chiéu sang vao mau dugc do
bang thiét bi do chiéu xa phé Licor va phat hién thay 1a mirc 21,9 kluxo. Sau d6, cac
mau duoc gitt trong moi trudng t6i trong it nhat 1 gior trude khi thir nghiém dé 1am

ngudi va tiép tuc phai mau trd lai veé trang thai goc.

Ban quang hoc dugc su dung dé do dic tinh cua cac nén dugc phu va dua ra
hé s6 hip thu va dic tinh d6i mau theo anh sang. Mdi mau xét nghiém dugc dat trén
ban quang hoc co ngudn anh sang hoat hoa (dén hd quang Newport/Oriel Model
66485 300- Watt Xenon duoc trang bi ctra chép duoc kidm so4t bang may vi tinh
tdc do cao UNIBLITZ® VS-25 ma dong lai dugce tic khéc trong subt thoi gian thu
thap dit liéu sao cho anh sang di lac khong lam nhiéu qua trinh thu thap dit liéu, bd
loc thong dai SCHOTT® 3mM KG-1, bd loc nay loai bo buc xa ¢6 bude song ngén,
(cac) kinh loc cudng do trung tinh dung cho viéc lam giam cudng do va thau kinh
hoi tu dung cho viéc chuén truc cham tia) dugc bd tri & goc anh sang dén 13 30° dén
35° 50 v6i bé mit ctia mAu xét nghiém. Dén hd quang dugc trang bi thiét bi kiém

soat cuong d6 anh sang (Newport/Oriel model 68950).

Ngudn sang dai rong dung dé theo ddi cac sb do tac dung duogc bd tri theo
hudéng vuong gbéc véi bé mit cia mau xét nghiém. Thu dugc sy tang tin hiéu cua
© c4c bude song nhin thdy ngan hon bang cach thu thap va két hop 4nh sang duoc loc
tach biét tir dén halogen vonfram 100W (duogc kiém soét boi ngudn cung cap dién
ap 6n dinh LAMBDA® UP60-14) ¢6 d4u mut khe, cap quang chia hai nhanh. Anh
sang tir mot bén cua dén halogen vonfram duoc loc béng bo loc SCHOTT® KG1 dé
hép thu nhiét va bd loc HOY A® B-440 dé cho bude song ngan hon di qua. Bén
khac cta anh sang thi dugc loc béng b0 loc SCHOTT® KG1 hoac khéng dugc loc.
Anh sang dugc gom bang cach tap trung anh sang tir mdi bén ciia dén vao dau mut
tach biét ciia dau mut khe, cap quang chia hai nhanh, va tiép theo, dugc két hop
thanh mot ngudn sang xuit phat tir timg dau riéng cua cap. Ong dén 4” duoc gin

vao mdt dau cta cap dé dam bao sy tron thich hop. Nguon anh sang dai rong dugc
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trang bi ctra chép dugc kiém soat bﬁng may vi tinh tdc d6 cao UNIBLITZ® VS-25

ma mé& duoc tire khic trong sudt thoi gian thu thap dir lidu.

Thu duoc hién tugng phan cuc ngudn sang bang cach cho 4nh sang tir mot dau
ctia cap di qua thiét bi phan cuc Moxtek, PROFLUX® Polarizer dugc gitr trén ban
soi quay duogc gin dong co va diéu khién bang may vi tinh (Model M-061 -PD tir
Polytech, P1). Chum tia theo ddi dugc 4n dinh sao cho mot mat phang phan cuc (0°)
1a vuéng goc voi mat phing cua ban quang hoc bang va mat phéng phan cuc th hai
(90°) 1a song song v&i mat phing cua ban quang hoc. Cac mau duogc chay trong
khong khi, & nhiét d§ 23°C + 0,1°C duogc duy tri bing té bao khong khi dé kiém soét
nhiét do.

Pé xép thang hang mdi mau, thiét bi phan cuc thir hai dugc bd sung vao quy
trinh. Thiét bi phan cyc thi hai dugc 4n dinh dén 90° so v6i thiét bi phan cuc thi
nhat. MAu dugc dat trong té bao khong khi trong cong cu gitt tw dinh tm duge gin
trén gian quay (Model No M-061-PD do Polytech, Pl san xuat). Chum tia laze
(Coherent -Laze diét ULN 635) duoc chiéu xuyén qua thiét bi phan cuc bét chéo va
mau. Mau duge quay (trong cac bude 3° nhu 1a di chuyén tién trinh va trong cac
bude 0,1° nhu 13 di chuyén nhuyén) dé tim ra mirc truyén t5i thiéu. Vao thoi diém
nay, mau dugc xép thang hang hodc song song hodc vudng goc voi thiét bi phan cuc
Moxtek va thiét bi phan cuc thtt hai cling nhu chum tia laze di6t dugc loai khoi quy

trinh. Mau duoc Xép théng hang =+ 0,2° trudc khi hoat hoa.

Dé thuc hién céc lan do, mdi mau xét nghiém chta thudc nhudém d6i mau theo
anh sang duogc cho tiép xtc v6i 6,7 W/m? ciia UVA tir nguon sang hoat héa trong
10 dén 20 phut dé hoat hoa hop chét di mau theo anh sang. Thiét bi do phong xa
International Light Research Radiometer (Model IL- 1700) c6 hé théng do (thiét bi
dd Model SEDO033, bd loc B, va may khuéch tan) duoc str dung dé x4c minh su tiép
xtc vao dau mdi ngdy. Sau d6, dnh séng tir ngudn theo ddi ma duge phan cuc dén
mit phang phan cuc 0° duge cho di qua mau da duoc phu va duge tp trung vao
khéi cAu tich hop 17, khéi cau nay duoc nbi voi may quang tric phé OCEAN
OPTICS® S2000 bang cach st dung cdp quang chirc nang don. Thong tin quang
phd, sau khi di qua miu, dugc gom bing cach st dung phin mém OCEAN
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OPTICS® OOIBase32 va OO0IColor, va phan mém doc quyén PPG. Trong khi chét
ddi mau theo anh sang dugc hoat hda, vi tri cta tAm phéan cuc duogc quay t61 quay
lui dé phan cuc 4nh sang tur ngudn sang theo doi dén mat phang phan cuc 90° va
nguoc lai. DIt liéu duge thu thdp trong thoi gian khoang tir 600 dén 1200 gidy &
khoang thoi gian gian cach 5 gidy trong sudt qua trinh hoat héa. Déi voi moi thir
nghiém, sy quay thiét bi phén cuc dugc diéu chinh dé thu thap dir li¢u theo trinh tu
mat phéng phén cyc dudi day: 0°, 90°, 90 °, 0°, v.v..

Thu duoc phd hip thu va phan tich phd hip thu dbi véi mdi mau thir nghiém
bang céach st dung phan mém Igor Pro (do WaveMetrics san xudt). Sy thay ddi vé
mirc d6 hap thu theo mdi huéng phén cuc cia mdi miu xét nghiém dugc tinh bang
cach trir di sb do hép thu thoi gian 0 (tic 13, khong duoc hoat hoa) dbi v4i cac mau
& moi buée séng duge ther nghiém. Chi s6 hip thy trung binh 1a thu dugc & ving
cta profin hoat hdéa ma & d6 su tac dung d4i mau theo 4nh sang ctia hop chat doi
mau theo anh sang 1a bdo hoa hoac gan bdo hoa (ttrc 13, ving ma ¢ d6 mirc do hép
thu duoc do khong tang hodc khong ting mot cach dang ké theo thoi gian) d6i véi
mdi mAu bing cach tinh trung binh mtc do hap thu & mdi khoang thoi gian gian
céch trong ving nay. Chi sb hép thu trung binh trong mién duge xé4c dinh truéc cua
budc séng twong Ung Amax.vis +/- Snm duge rat ra cho hién twgng phén cuc 0° va
90°, va hé sb hip thu dbi v6i mdi budc séng trong mién nay dugc tinh bing cach
chia mtrc do hép thu trung binh 16n hon cho mirc do hép thu trung binh nho. Déi véi
mdi bude séng duoc rit ra, 5 dén 100 diém dir liéu duoc tinh trung binh hon. Sau
do, hé sb hép thu trung binh cda hgp chit doi mau theo 4nh sang dugc tinh béng
céch tinh trung binh timg hé s6 hép thu nay.

Thay dbi vé mat do quang hoc (AOD) tir trang thai mAt mau sang trang thai
sim mau dugc xac dinh bing cach thiét 1ap muc truyén ban ddu, m& cira chép tur
dén xenon dé cung cép biic xa tia cuc tim nhim bién ddi mat kinh xét nghiém tir
trang thai mat mau sang trang thai dugc hoat hoa (tuc 14, sam mau). Dit liéu dugc
gom & cac khoang thoi gian gidn cach da chon, do muc truyén & trang thai duoc
hoat hoa, va tinh muc thay dbi vé mat d6 quang hoc theo cong thirc: AOD =
log(%Tb/%Ta), trong d6 %Tb la phén tram mtrc truyén & trang thai mat mau, %Ta

1a phan tram mirc truyén & trang thai dugc hoat hoa va logarit 1a dén co s6 10.
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Ntra thoi gian mo (T1/2) 1a khoang thoi gian duoc tinh bang gidy dung cho
AOD cua dang dugc hoat hoa ctua hop chat ddi mau theo anh sang trong cic mau
thir nghiém dat dén mot ntra AOD dugc do sau mudi 1am phut, hodc sau khi dat
dugc trang thai bao hoa hodc gén bio hoa, & nhiét do trong phong sau khi loai bo
ngudn sang hoat hoa, vi du, bang cach dong ctra chép. Cac két qﬁé cua cac thu

nghiém nay dugc trinh bay trong bang 7.

Béang 7
Vi du sb Amax.vis Ty 1é hap thu T
(nm) (giay)
Vidu4 579 3,78 167
Vidu 5 586 1,20 85
CE 2 466 6,79 3042
CE 3 581 4,72 >3600
CE 4 559 1,25 1065
CE5 585 1,33 1590
CE 6 443 7,28
CE 7 678 5,18
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YEU CAU BAO HO
1. Ché phdm tinh thé 16ng bao gom:

- hop chat chira mesogen c6 mot trong cac cau truc dudi déy:

P—(L)y Mesogen-i  —X

“ hodc

R—(L)—{Mesogen-1|—(L ), —{Mesogen-2I—(L)—R
]

(%’)
P

trong do,

a) mdi X doc lap la:
i) nhom R,
ii) nhém c6 cong thirc -(L)y-R,
iii) nhom c6 cong thure -(L)-R,
iv) nhom cé cong thire -(L)w-Q;

v) nhom cé cong thue

H_._(L)y"_"_ Mesmgeg_z " (L)W‘“‘T

vi) nhom c¢6 cong thure -(L)y-P; hodc

vii) nhom c¢6 cong thire -(L)w-[(L) w -Ply;
b) mdi P 1a nhém phan Gmg ddc 1ap duoc chon tir nhém Q, amino, alkylamino, nitro,
acrylat, metacrylat, 2-cloacrylat, 2-phenylacrylat, acryloylphenylen, acrylamit,
metacrylamit, 2-cloacrylamit, 2- phenylacrylamit, oxetan, glyxidyl, xyano, vinyl
ete, vinyl este, dan xudt styren, siloxan, dan xuét etylenimin, hodc cac nhom hoa tri
mot hodc hoa tri hai, dbi xtng hodc khong dbi xung, dugc thé hoic khong duoc thé
duogc chon tir goc steroit, gdc terpenoit, gbc alkaloit va cac hon hop cua ching,

trong dé cac phén t thé doc lap dugc chon tir alkyl, alkoxy, amino, xycloalkyl,
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alkylalkoxy, floalkyl, xyano, xyanoalkyl, xyanoalkoxy hodac cac hdn hop cua ching,
hoic P 1a cAu truc ¢6 tir 2 dén 4 nhom phén tmg hoac P 1a tién chét phan ting
polyme héa chuyén vi mé vong duoc thé hodc khong duoc thé;

¢) nhém Q 1a hydroxy, amin, alkenyl, alkynyl, azido, silyl, silylhydrua,
oxy(tetrahydro-2H-pyran-2-yl), thiol, isoxyanato, thioisoxyanato, acryloxy,
metacryloxy, 2-(acryloxy)etylcarbamyl, 2-(metacryloxy)etylcarbamyl, aziridinyl,
alyloxycarbonyloxy, epoxy, axit carboxylic, cu thé 13, cac dan xudt axit carboxylic
duoc chon tir este cta carboxylic, amit va anhydrit ctia carboxylic, hodc axyl
halogenua, tot hon, néu cac din xut axit carboxylic duge chon tir este cua axit
itaconic, dan xuit axit maleic, dan xuét axit fumaric, dan xuét axit xinamic khong
dugc thé, dan xuit axit xinamic ma dugc thé bang it nhat mot trong s6 metyl,
metoxy, xyano va halogen;

d) mdi L doc 1ap dugc chon cho mdi 13n xuét hién, gidng hodc khac véi, lién két
don, tac nhan dinh khoang cach duogc thé mot 1an, duogc thé nhiéu 1an, khong duogc
thé hoic dugc phan nhanh doc 14p duoc chon tir arylen, (Ci-Cso)alkylen, (Ci-
Cso)alkylencarbonyloxy, (Ci-Cso)alkylenamino, (C1-Cso)alkylenoxy, (Ci-
Cso)perfloalkylen, (C1-Cso)perfloalkylenoxy, (Ci1-Cso)alkylensilyl, (Ci-
Cso)dialkylensiloxyl, (Ci-C3o)alkylencarbonyl, (C1-Cso)alkylenoxycarbonyl, (Ci-
Cso)alkylencarbonylamino, (C1-Cso)alkylenaminocarbonyl, (Ci-
Cso)alkylenaminocarbonyloxy, (C1-Cso)alkylenaminocarbonylamino, (Ci-
Cso)alkylenure, (Ci-Cso)alkylenthiocarbonylamino, (Ci-
Cso)alkylenaminocarbonylthio, (C2-Cso)alkenylen, (Ci-Cso)thioalkylen, (Ci-
Cso)alkylensulfon, hodc (C1-Cso)alkylensulfoxit, trong &6 m&i phan tir thé doc 1ap
duoc chon tr (C1-Cs)alkyl, (C1-Cs)alkoxy, flo, clo, brom, xyano, (Ci-Cs)alkanoat
este, isoxyanato, thioisoxyanato, hogdc phenyl;

e) nhém R 1a dugc chon tir hydro, C1-Cig alkyl, Ci-Cis alkoxy, Ci-Cis
alkoxycarbonyl, C3-Cio xycloalkyl, C3-Cio xycloalkoxy, poly(Ci-Cig alkoxy), hodc
nhom Ci-Cis alkyl mach thang hodc mach nhanh ma khong duoc thé hodc dugc thé
béng xyano, flo, clo, brom, hodc Ci-Cis alkoxy, hodc dugc thé nhiéu lan béng flo,

clo, hodc brom; va
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f) mdi nhom Mesogen-1 va Mesogen-2 doc 14p 1a nhoém tinh thé long hinh que ciing
thiang, nhém tinh thé 16ng hinh que cting cong, hodc nhom tinh thé 16ng hinh dia
cung;
g) nhém T 1a dugce chon tir P va hydro, aryl, alkyl, alkoxy, alkylalkoxy,
alkoxyalkoxy, polyalkylete, (C1 -Ce)alkyl(C1-Ce)-alkoxy(Ci-Cs)alkyl,
polyetylenoxy va polypropylenoxy;
trong d6 w 1a s6 nguyén tir 1 dén 26,y 1a sd nguyén tir 2 dén 25, z1a 1 hodc 2, v6i
diu kién khi:
(1) nhom X ¢6 cong thirc R, thi w la ) nguyén tu 2 dén25,vazlal;
(i)  nhém X c6 cong thirc -(L)y-R, thi w 1 1, y 12 s6 nguyén tr 2 dén 25, va
zlal;
(i) nhém X c6 cong thic -(L)w-R, thi w 12 s6 nguyén tir 3 dén 26, va z1a 2;
(iv) nhom X c6 cong thirc -(L)w-Q; thi néu P c6 cong thirc nhém Q, thi w 1a
I,vazlal;va néu P 13 khong phai nhom Q, thi mdi w doc 1ap 1a sb
nguyeén tur 1 dén26,vazlal;

(v)  nhém X c6 cong thuc

_.__.(L)ym MBSQQQH-Q ........ (L)’WWT

- thi wla 1, y 1a s6 nguyén tir 2 dén 25, va
zlal;
(vi) nhém X ¢6 cong thire -(L)y-P, thiwlal,yla sé nguyén tir 2 dén 25, va z 1a
1 va -(L)y- bao gbm chudi tuyén tinh c6 it nhat 25 lién két gitta mesogen va P;
(vii) nhém X ¢6 cong thue -(L)w-[(L) w -Ply, thi mdi w doc 14p 1a s6 nguyén tir 1
dén 25, y 1a s6 nguyén tir 2 dén 6, vatrong d6 z1a 1; va
trong -(L)y- va -(L)w- khong c¢6 hai nhém arylen nao duoc lién két bang lién két
don; hoac géc cua no;
- hop chét duge chon tir hop chéat d6i mau theo anh sang, hop chét ludng sic
va hop chét ludng sic-dbi mau theo anh séng; va
- tly ¥ 1a polyme tinh thé long.

2. Ché phm tinh thé long theo diém 1, bao gom
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- hop chat chira mesogen c6 mot trong cac cau tric dudi day:

P—(L), Mesogen-1 —— %]

trong do,
a) mdi X doc lap la:

i) nhém R,

ii) nhém c6 cong thirc -(L)y-R,

iii) nhom c6 cong thuc -(L)-R,

iv) nhém c6 cong thire -(L)w-Q;

v) nhom c¢6 coéng thue -(L)y-P; hodc

vi) nhém c¢6 cong thire -(L)w-[(L) w -Ply;
b) mbi P 1a nhém phan tmg ddc 1ap duoc chon tir nhém Q, amino, alkylamino, nitro,
acrylat, metacrylat, 2-cloacrylat, 2-phenylacrylat, acryloylphenylen, acrylamit,
metacrylamit, 2-cloacrylamit, 2- phenylacrylamit, oxetan, glyxidyl, xyano, vinyl
ete, vinyl este, dan xuit styren, siloxan, din xuét etylenimin, hodc cdc nhom hoa tri
moét hodc hoa tri hai, déi xtmg hodc khong dbi xtmg, dugc thé hogc khong duge thé
duogc chon tir ge steroit, gdc terpenoit, gdc alkaloit va cac hdn hop cua chung,
trong do céac phan tir thé doc lap duoc chon tir alkyl, alkoxy, amino, xycloalkyl,
alkylalkoxy, floalkyl, xyano, xyanoalkyl, xyanoalkoxy hodc cac hdn hop ctia ching,
hodic P 14 c4u truc c6 tir 2 d@én 4 nhém phan tng hodc P 1a tién chit phan tmg
polyme héa chuyén vi mé vong dugc thé hodc khong dugc thé;
¢) nhém Q 1a hydroxy, amin, alkenyl, alkynyl, azido, silyl, silylhydrua,
oxy(tetrahydro-2H-pyran-2-yl), thiol, isoxyanato, thioisoxyanato, acryloxy,
metacryloxy, 2-(acryloxy)etylcarbamyl, 2-(metacryloxy)etylcarbamyl, aziridinyl,
alyloxycarbonyloxy, epoxy, axit carboxylic, cu thé 13, cac dan xuat axit carboxylic
dugc chon tir este ciia carboxylic, amit va anhydrit ctia carboxylic, hodc axyl
halogenua, tdt hon, néu cac dan xuét axit carboxylic dugc chon tir este cua axit

itaconic, dan xuat axit maleic, dan xuit axit fumaric, dan xuat axit xinamic khong
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duoc thé, din xuit axit xinamic ma dugc thé bang it nhit mot trong sé metyl,
metoxy, xyano va halogen;
d) mdi L doc lap duge chon cho mdi 14n xuét hién, giéng hoac khac véi, lién két
don, tac nhan dinh khoang cach duoc thé mot 1an, duoc thé nhidu 1an, khong duoc
thé hodc dugc phan nhanh doc 14p dwoc chon tir arylen, (C1-Cso)alkylen, (Ci-
Cso)alkylencarbonyloxy, (C1-Cso)alkylenamino, (Ci-Cso)alkylenoxy, (Ci-
Cso)perfloalkylen, (Ci-Cso)perfloalkylenoxy, (Ci1-Cso)alkylensilyl, (Ci-
Cso)dialkylensiloxyl, (Ci-Cso)alkylencarbonyl, (C1-Cso)alkylenoxycarbonyl, (Ci-
Cso)alkylencarbonylamino, (C1-Cso)alkylenaminocarbonyl, (Ci-
Cso)alkylenaminocarbonyloxy, (C1-Cso)alkylenaminocarbonylamino, (Ci-
Cso)alkylenure, (Ci-Cso)alkylenthiocarbonylamino, (Ci-
Cso)alkylenaminocarbonylthio, (C2-Cso)alkenylen, (C1-Cso)thioalkylen, (Ci-
Cso)alkylensulfon, hoic (Ci-Cso)alkylensulfoxit, trong d6 moi phan tir thé doc lap
duoc chon tir (Ci1-Cs)alkyl, (Ci-Cs)alkoxy, flo, clo, brom, xyano, (C1-Cs)alkanoat
este, isoxyanato, thioisoxyanato, hodc phenyl;
¢) nhom R 1a dugce chon tr hydro, C1-Cis alkyl, Ci-Cis alkoxy, Ci-Cis
alkoxycarbonyl, C3-Cio xycloalkyl, C3-Cio xycloalkoxy, poly(Ci-Cis alkoxy), hoac
nhém Ci-Cig alkyl mach thing hodc mach nhanh ma khong dugc thé hodc dugce thé
bé‘mg xyano, flo, clo, brom, hodc C1-Cis alkoxy, hodc duoc thé nhiéu lan béng flo,
clo, hodc brom; va
f) nhém Mesogen-1 ddc 14p 1a nhom tinh thé 1éng hinh que cling thang, nhom tinh
thé 16ng hinh que cimg cong, hodc nhém tinh thé 16ng hinh dia cting;
trong d6 w 14 sé nguyén tir 1 dén 26, y 1a s6 nguyén tir 2 d&én 25, z1a 1 hodc 2, véi
diéu kién khi:

(1) nhom X c6 cong thirc R, thi w 1a sb nguyén tur 2 dén 25, va ’z lal;

(i)  nhém X c6 cong thirc -(L)y-R, thi w 1a 1, y 1a s nguyén tir 2 dén 25, va

zlal;

(iii) nhdém X c6 cong thie -(L)w-R, thi w 1a s6 nguyén tir 3 dén 26, vazla?2;
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(iv) nhom X cé cong thue -(L)w-Q; thi néu P ¢6 cong thirc nhom Q, thi w 1a
I,vazlal;va néu P khong phai 1a nhom Q, thi mdi w doc 1ap 1a sb
nguyén tir 1 dén 26, vazla1;

(v)  nhém X c6 cong thitc -(L)y-P, thiwla 1,y 1a sé nguyén tir 2 dén 25, va
z1a 1 va -(L)y- bao gdbm chudi tuyén tinh co it nhét 25 lién két giira
mesogen va P;

(vi) nhom X c6 cong thirc -(L)w-[(L) w -Ply, thi mdi w doc 1ap 1a sé nguyén
tir 1 dén 25, y 1a s6 nguyén tir 2 dén 6, va trong d6 z1a 1; va

trong -(L)y- va -(L)w- khong c6 hai nhom arylen nao dugc lién két bang lién két
don; hodc géc cia no;

- hop chét dugc chon tir hop chat d8i mau theo anh sang, hop chét ludng sac

va hop chét ludng sic-ddi mau theo anh sang; va

- thy ¥ 12 polyme tinh thé léng.

3. Ché pham theo diém 1, trong d6 cac nhém Mesogen-1 va Mesogen-2 trong hop

chat chtra mesogen ddc 1ap c6 cau truc c6 cong thuec:

— [8'eG" % Je {G* IS Jo (G 18"} [ -8 -

trong do:

(i) mdi G', G2 va G® doc lap duoc chon cho mdi 1an xut hién tir: nhom hoa tri
hai dugc chon tir: nhém thom dugc thé hoic khong duoc thé, nhém béo vong duoc
thé hoic khong dugc thé, nhom di vong duoc thé hoic khong dugc thé, va cac hdn
hop cua chung, trong do cac phan ti thé duge chon tur: thiol, hydroxy(Ci-Cis)alkyl,
isoxyanato(Ci-Cis)alkyl, acryloyloxy, acryloyloxy(Ci-Cis)alkyl, halogen, Ci-Cis
alkoxy, poly(Ci-Cis alkoxy), amino, amino(C1-Cis)alkylen, Ci-Cis alkylamino, di-
(C1-Cis)alkylamino, Ci-Cis alkyl, C2-Cig alkenyl, C2-Cis alkynyl, Ci-Cis alkyl(C1-
C18)alkoxy, Ci-Cis alkoxycarbonyl, C1-Cis alkylcarbonyl, Ci-Cis
alkyloxycarbonyloxy, aryloxycarbonyloxy, perflo(C1-C18)alkylamino, di-
(perflo(C1-Cig)alkyl)ainino, Ci-Cig axetyl, C3-Cio xycloalkyl, Cs3-Cio xyloalkoxy,
isoxyanato, amido, xyano, nitro, nhém Ci-Cis alkyl mach théng hoac mach nhanh

ma dugc thé mot lan béng xyano, halo, hodc C1-Cis alkoxy, hodc dugc thé nhiéu 1an
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bang halo, va nhém bao gdm mét trong céc cong thirc dudi day: - M(T)w1) va -
M(OT)e-1), trong d6 M 1a dugc chon tir nhdm, antimon, tantan, titan, ziricon va silic,
T 12 duge chon tir gbe chire hitu co, gbc chirc hydrocarbon hiru co, gbc hydrocarbon
béo va géc hydrocarbon thom, va t 1a héa tri cua M;

(i) mdi ¢, d, e va f doc 1ap dugc chon tir s6 nguyén nam trong khoang tir 0 dén
20, va bao gdm cé hai gia tri nay; mdi d', ¢' va f doc lap 1a s6 nguyén tir 0 dén 4 véi
didu kién 14 tbng ctia d’ + ¢’ + £ 1a it nhat 2; va mdi S', 8%, S* S* va > ddc 1ap duoc
chon cho méi 1an xuét hién tir don vi dinh khoang cach dugc chon tir:

(A) -(CH2)g-, -(CF2)p-, -Si(CHa)g-, hodic -(Si(CH3)20)h-, trong d6 g doc
14p dugc chon cho mdi 14n xuét hién tir 1 dén 20 vah 1a sb nguyén tu 1 dén 16
va bao gdm ca hai gia tri nay;

(B) -N(Z)-, -C(Z)=C(Z)-, -C(Z)=N-, -C(Z*)2-C(Z’)2-, hoac lién két don,
trong d6 Z doc 1ap dugce chon cho mdi 14n xuét hién tir hydro, C;-Cs alkyl,
xycloalkyl va aryl, va Z' doc lap duoc chon cho mdi 14n xuét hién tir C1-Ce
alkyl, xycloalkyl va aryl; hodc

(C) -0-, -C(0)-, -C=C-, -N=N-, -S-, -S(0)-, -S(0)(0)-, -(0)S(O)O-, -
0(0)S(0)0-hoic gbe Ci-Cas alkylen mach thing hodc mach nhanh, goc Ci-
Ca4 alkylen da néu la khong dugce thé, duoc thé mot lan béng xyano hodc halo,
hodc dugc thé nhiéu 1an béng halo;

v6i didu kién 12 khi hai don vi dinh khoang cach chura cac nguyén tur khac loai dugc
lién két 1ai v&i nhau, thi cac don vi dinh khoang cach duoc lién két sao cho cac
nguyén ti khac loai khong bi li€n két tryc tiép voi nhau va khi S1 va Ss duoc lién
két vao nhém khéc, chung duoc lién két sao cho hai nguyén tir khac loai khong bi
lién két tryc tiép vé6i nhau.

4. Ché pham ctia diém 1, trong d6 hop chit chira mesogen dugc chon tir nhém g6m
céc hop chat c6 danh phap IUPAC sau day:

a) 1-{3-(4-3 -(4-(6-(4(4-(4-(6-metacryloyloxyhexyloxy)benzoyloxy)phenyl)
benzoyloxy)hexyloxy)-4-oxobutoyloxy)propyloxy)benzoyloxy)propyloxy}-4—{(6-
(4(4-(4-(6-
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metacryloyloxyhexyloxy)benzoyloxy)phenyl)benzoyloxy)hexyloxy)}butan-1,4-
dion;

b) 1-{3-(4-(3 -(4-6-(4-(4-(trans-4-propylxyclohexyl)phenoxycarbonyl)phenoxy)
hexyloxy)-4-oxobtnanoyloxy)propyloxy)benzoyloxy)propyloxy}-4-{6-(4-(4-Oxans-
4-propylxyclohexyl)phenoxycarbonyl)phenoxy) hexyloxy)butan-1 ,4-dion;

c) 2,2'-bis (6-(6-(4-(4-(trans-4-propylxyclohexyl)phenoxycarbonyl)phenoxy)
hexanoyloxy)-6-hexanoyloxy)dietylete;

d) 1 -{6-(6-(6-(6-(6-(6-(6-(4-(6-(4-(4-(4-
nonylbenzoyloxy)phenoxycarbonyl)phenoxy) hexyloxy)-4-
oxobutanoyloxy)hexyloxy)-6-carbonyloxyhexyloxy)-6- carbonyloxyhexyloxy)-6-
carbonyloxyhexyloxy)-6-carbonyloxyhexyloxy)-6- carbonyloxyhexyloxy)-6-
carbonyloxyhexyloxy}-4-{6-(4-(6-(4-(4-(4- nonylbenzoyloxy)
phenoxycarbonyl)phenoxy)hexyloxy }butan-1,4-dion;

e) 2,5-bis(4-(12-hydroxydodexyloxy)benzoyloxy))toluen;

f) 2,5-bis(4-(12-tetrahydro-2H-pyran-2-yloxydodexyloxy)benzoyloxy)toluen;

g) 2-(6-(4-(4-(6-(tetrahydro-2H-pyran-2-yloxy)hexyloxy)benzyloxy)phenoxy)
hexyloxy)tetrahydro-2H-pyran;

h) (1R,4R)-bis(4-(6-(tetrahydro-2H-pyran-2-yloxy)hexyloxy)phenyl) xyclohexan-
1 v,4-dicarboxylat;

i) 2-(6-(4-(4-(6-(tetrahydro-2H-pyran-2-yloxy)dodexyloxy)benzoyloxy)phenoxy)
hexyloxy)tetrahydro-2H-pyran;

j) 6-(4-(4-(12-hydroxydodexyloxy)benzoyloxy)phenoxy)hexan-1-ol;

k) 2-(5-(trans-4-(4-(6-(tetrahydro-2H-pyran-2-yloxy)hexyloxy)xyclohexyl)
benzyloxy)pentyloxy)tetrahydro-2H-pyran;

1) 6-(tetrahydro-2H-pyran-2-yloxy)hexyl 2,5-bis(6-(3-(6-(4-(4-(trans-4-
pentylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-4-0xobut0y10xy)hexyloxy)
benzoat;

m) 2,5-bis{6-(4-(6-(4-(trans-4-propylxyclohexyl)phenoxy)hexyloxy)-4-
oxobutoyloxy)hexyloxy}-1 -(6-(tetrahydro-2H-pyran-2-yloxy)hexyl)benzoat;
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n) 2,5-bis{6-(4-(6-(4-(trans-4-propylxyclohexyl)phenoxy)hexyloxy)-4-
oxobutoyloxy)hexyloxy}-1 -(6-metacryloyloxyhexyl)benzoat;

0) 2,5-bis{6-(4-(6-(4-(trans-4-propylxyclohexyl)phenoxy)hexyloxy)-4-
oxobutoyloxy)hexyloxy }-1 -(6-hydroxyhexyl)benzoat;

p) 6-(tetrahydro-2H-pyran-2-yloxy)hexyl 2,5-bis(8-(3-(8-(4-(4-(trans-4-
pentylxyclohexyl)phenoxylcarbonyl)phenoxy)octyloxy)-4-oxobutoyloxy)octyloxy)
benzoat;

q) 6-hydroxyhexyl 2,5-bis(8-(3-(8-(4-(4-(trans-4-pentylxyclohexyl)
phenoxylcarbonyl)phenoxy)octyloxy)-4-oxobutoyloxy)octyloxy)benzoat;

r) 6-metacryloyloxyhexyl 2,5-bis(8-(3-(8-(4-(4-(trans-4-pentylxyclohexyl)
phenoxylcarbonyl)phenoxy)octyloxy)-4-oxobutoyloxy)octyloxy)benzoat;

s) 1,2-bis(4-(6-(tetrahydro-2H-pyran-2-yloxy)hexyloxy)phenyl)etanon;

t) 2-(6-(4-(trans-4-(12-(1 -tetrahydro-2H-pyran-2-yloxy)dodecanoyloxy)
xyclohexyl)phenoxy)hexyloxy)tetrahydro-2H-pyran;

u) 1-(11-(4-(trans-4-(4-(6-(1 ~(tetrahydro-2H-pyran-2-yloxy)hexyloxy)phenyl)
xyclohexyloxycarbonyl)phenoxy)undecanoxy)prop-2-en-1-on;

v) 1-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-
pentylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-
metylprop-2-en-1-on;

W) 1-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenoxy)hexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

X) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-
4-pentylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-0x0hexy10xy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-

oxohexyloxy)-6-oxohexanol ;

y) 1,2-bis(4-(6-(tetrahydro-2H-pyran-2-yloxy)hexyloxy)phenyl)etan;
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7) 2-(6-(trans-4-(4-(12-(tetrahydro-2H-pyran-2-yloxy)dodecanoyloxy)xyclohexyl)
phenoxy)-12-oxododecanoxy)tetrahydro-2H-pyran;

aa) 1-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-
pentylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-2-metylprop-2- en-1-on;

bb) 1-(5-(5-(5-(5-(6-(4-(4-(trans-4-pentylxyclohexyl)phenoxycarbonyl)phenoxy)
hexyloxy)-5-oxopentyloxy)-3-oxopentyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-2-
metylprop-2-en-1-on;

cc) 1-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenoxycarbonyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-
on;

dd) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)
phenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2- en-
1-on;

ee) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-
pentylxyclohexyl) phenoxycarbonyl) phenoxy)hexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-ox0hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-
1-on;

ff) 1-(6-(5-(5-(6-(5-(6-(5-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)
phenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-5-oxopentyloxy)-6-
oxohexyloxy)-5-oxopentyloxy)-6-oxohexyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-
6-oxohexyloxy)-2-metylprop-2-en-1-on;

gg) 1 -(6-(5-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenoxycarbonyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-5-oxopentyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-

on;
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hh) 1-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenoxycarbonyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-
on;

ii) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2- en-
1-on;

ii) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)
phenyloxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-2-metylprop-2-en-1-on;

kk) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-propylxyclohexyl)phenyloxy)
hexanoyl)hexanoyl)hexanoyl)hexanoyl)hexanoyl)hexanoyl)-
hexanoyl)hexanoyloxy)-prop-2-en;

1) 1 -{3-(3-metacryloyloxy-2,2-dimetylpropyloxy)-3-oxo-2-metylpropyl}-3-{(8-(4-
(trans-4-(trans-4-pentylxyclohexyl)-
xyclohexyloxycarbonyl)phenoxy)octyloxycarbonyl) etyl)} - hexametylentrisiloxan;
mm) 2,5-bis(4-(8-hydroxyoctyloxy)benzoyloxy)toluen;

nn) 2,5-bis(4-(8-(6-hydroxyhexyloyloxy)octyloxy)benzoyloxy)toluen;

00) 1-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-
hexyloxybenzoyloxy)phenoxycarbonyl)phenoxy)octyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-2-metylprop-2- en-1-on;

pp) 1-(6-(6-(6-(8-(4-(4-(4-hexyloxybenzoyloxy)phenoxy-carbonyl)phenoxy)
octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-
on;

qq) 4-{4-(6-(6-(6-hydroxyhexanoyloxy)hexanoyloxy)hexyloxy)benzoyloxy}-3-
metoxy-1-etyl xinamat;

11) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)
phenyloxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
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0xohexy10xy)-6—oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6—
oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

ss) 1-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenyloxycarbonyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

tt) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(trans-4-(4-(4-hexyloxybenzoyloxy)
phenoxycarbonyl)xyclohexyloxy)hexyloxy) -6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

uu) 1-(6-(6-(6-(6-(trans-4-(4-(4-hexyloxybenzoyloxy)phenoxycarbonyl)
xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-
metylprop-2-en-1-on;

vv) 2,8-di{4-(6-(6-(6 -(6-(6-hydroxyhexanoyloxy)hexanoyloxy)hexanoyloxy)
hexanoyloxy)hexanoyloxy)benzoyloxy }naphtalen;

ww) 2,8-di{4-(6-(6-(6-(6-(6-(metacryloyloxy)hexanoyloxy)hexanoyloxy)
hexanoyloxy)hexanoyloxy)hexanoyloxy)benzoyloxy }naphtalen;

xx) 2,8-di{4-(6-(6-(6-(6-(6-hydroxyhexanoyloxy)hexanoyloxy)hexanoyloxy)
hexanoyloxy)benzoyloxy }naphtalen;

vy) 4- {4-(6-(6-(6-hydroxyhexanoyloxy)hexanoyloxyl)octyloxy)benzoyloxy}-3-
metoxy-1-etyl xinamat;

72) 1-(6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-metylbenzoyloxy)phenyloxycarbonyl)
phenoxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-
metylprop-2-en-1-on;

aaa) 1-(6-(6-(6-(6-(8-(4-(4-metylbenzoyloxy)phenyloxycarbonyl)phenoxy)
octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-
on;

bbb) 4,4'-bis(4-(8-(tetrahydro-2H-pyran-2-yloxy)octyloxy)benzoyloxy)biphenyl;
cec) 1-(6-(4-(4-(trans-4-(6-hydroxyhexyloxy)xyclohexyl)phenyloxycarbonyl)
phenyloxy)hexyloxy)prop-2-en-1-on;
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ddd) 1-(6-(6-(6-(6-(trans-4-(4-(4-metylbenzoyloxy)phenyl)xyclohexyloxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-
on;

eee) 4,4'-bis(4-(8-hydroxyoctyloxy)benzoyloxy)biphenyl;

fff) 1-(6-(6-(6-(6-(trans-4-(4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)phenyl)
xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-
metylprop-2-en-1-on;

ggg) 1-(6-(6-(6-(6-(6-(6-(trans-4-(4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)phenyl)
xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)pentan-1-on;

hhh) 2-(8-(4-(4-(4-(4-(6-acryloyloxy)hexyloxy)benzoyloxy)phenyl)
phenyloxycarbonyl)phenoxy)octyloxy)tetrahydro-2H-pyran;

iii) 8-(4-(4-(4-(4-(6-acryloyloxy)hexyloxy)benzoyloxy)phenyl)phenyloxycarbonyl)
phenoxy)octan-1-ol;

iii) 1-(6-(6-(6-(4-(4-(4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)phenyl)
phenyloxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

kkk) 1-(6-(8-(4-(4-(4-(4-(8-(6-metacryloyloxy)hexyloyloxy)octyloxy)benzoyloxy)
phenyl)phenyloxycarbonyl)phenyloxy)octyloxy)-6-oxohexyloxy)-2-metylprop-2-
en-1-on;

111) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)
phenyloxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-2-metylprop-2-en-1-on;

mmm) 1-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenyloxycarbonyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-
on;

nnn) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)
phenyloxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
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oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2- en-
1-on;

000) 1-(6-(6-(6-(6-(6-(6-(6-(4-(4-(trans-4-pentylxyclohexyl)phenyloxycarbonyl)
phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

PPP) 1-(6-(6-(8-(4-(4-metylbenzoyloxy)phenyloxycarbonyl)phenoxy)octyloxy)-6-
oxohexyloxy)-2-metylprop-2-en-1-on;

qqq) 1-(5-(5-(5-(5-(5-(5 -(6-(4-(4-(trans-4-propylxyclohexyl)phenyloxycarbonyl)
phenoxy)hexyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-5-
oxopentyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-2-metylprop-2-en-1-on;

rrr) 1-(5-(5-(6-(5-(6-(5-(6-(6-(4-(4-(trans-4-propylxyclohexyl)phenoxycarbonyl)
phenoxy)hexyloxy)-6-oxohexyloxy)-5-oxopentyloxy)-6-oxohexyloxy)-5-
oxopentyloxy)-6-oxohexyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-2-metylprop-2-
en-1-on;

sss) 1-(6-(8-(4-(4-(4-(4-(8-(6-metacryloyloxy)hexyloyloxy)octyloxy)benzoyloxy)
phenyl)phenyloxycarbonyl)phenyloxy)octyloxy)-6-oxohexyloxy)-2-metylprop-2-
en-1-on;

tt) 1-(11-(4-(4-(4-(6-(11~(tetrahydro-2H-pyran-2-yloxy)undecanyloxy)benzoyloxy)
phenoxycarbonyl)phenoxy)hexyloxy)prop-2-en-1-on;

uuu) 1 ,4-bis(4-(11-(tetrahydro-2H-pyran-2-
yloxy)undecanyloxy)benzoyloxy)benzen;

vvv) 1-(6-(6-(6-(4-(trans-4-pentylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-
6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

www) 1-(6-(6-(6-(4-(4-benzoyloxyphenoxycarbonyl)phenoxy)hexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)prop-2-en-1-on;

xxX) 1-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-
benzoyloxyphenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-
6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-

oxohexyloxy)prop-2-en-1-on;

-97-



35693

yyy) 1 -(3-(3-(6-(4-(trans-4-
propylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-3- carbonyloxypropyloxy)-
3-carbonyloxypropyloxy)-2-metylprop-2-en-1-on;

zz7) 1 -(3-(3-(3-(3-(6-(4~(trans-4-propylxyclohexyl)phenoxycarbonyl)phenoxy)
hexyloxy)-3-carbonyloxypropyloxy)-3-carbonyloxypropyloxy)-3-
carbonyloxypropyloxy)-3-carbonyloxypropyloxy)-2-metylprop-2-en-1-on;

aaaa) 1-(6-(6-(6-(4-(trans-4-
propylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-
oxohexyloxo)-2-metylprop-2-en-1-on;

bbbb) 1-(6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-metylbenzoyloxy)phenyloxycarbonyl)
phenoxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-
metylprop-2-en-1-on;

ceee) 1-(5-(6-(4-(trans-4-propylxyclohexyl)phenoxycarbonyl)phenoxy)hexyloxy)-5-
oxopentyloxy)-2-metylprop-2-en-1-on;

dddd) 1-(5-(6-(4-(4-(4-metylbenzoyloxy)phenyloxycarbonyl)phenoxy)hexyloxy)-5-
oxopentyloxy)-2-metylprop-2-en-1-on;

eeee) 1-(5-(5-(5-(5-(5-(5-(5-(5-(6-(4-(4-(4-metylbenzoyloxy)phenyloxycarbonyl)
phenoxy)hexyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-5-
oxopentyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-5-
oxopentyloxy)-2-metylprop-2-en-1-on;

£fff) 2-(6-(4-(4-(4-(6-acryloyloxy)hexyloxy)benzoyloxy)phenyloxycarbonyl)
phenoxy)hexan-1-ol;

gggg) 1-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-metylbenzoyloxy)phenyloxy carbonyl)
phenoxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2- en-
1-on;

hhhh) 1-(5-(5-(5-(5-(5-(5-(5-(5-(5-(6-(4-(4-(4-
metylbenzoyloxy)phenyloxycarbonyl) phenoxy)hexyloxy)-5-oxopentyloxy)-5-
oxopentyloxy)-5-oxopentyloxy)-5- oxopentyloxy)-5-oxopentyloxy)-5-
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oxopentyloxy)-5-oxopentyloxy)-3- oxopentyloxy)-5-oxopentyloxy)-2-metylprop-2-
en-1-on;

iiii) 1-(6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-metylbenzoyloxy)phenyloxycarbonyl)
phenoxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-1
- carbonylaminoethyloxy)-2-metylprop-2-en-1-on;

iiii) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)
phenyloxycarbonyl)phenyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-2-metylprop-2-en-1-on;

KkkK) 1-(6-(6-(6-(6-(4-(4-(4-(6-
acryloyloxyhexyloxy)benzoyloxy)phenyloxycarbonyl) phenyloxy)hexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

111 1-(5-(5-(5-(5-(5-(6-(4-(4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)
phenyloxycarbonyl)phenyloxy)hexyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-5-
oxopentyloxy)-5-oxopentyloxy)-5-oxopentyloxy)-2-metylprop-2-en-1-on;

mmmm) 2-(6-(4-(4-(4-(6-acryloyloxy)hexyloxy)benzoyloxy)phenyloxycarbonyl)
phenoxy)undecan-1-ol;

nnnn) 1-(6-(6-(6-(11-(4-(4-(4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)phenyl)
phenyloxycarbonyl)phenyloxy)undecanyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-2-metylprop-2-en-1-on;

0000) 1-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-metoxybenzoyloxy)phenyloxycarbonyl)
phenoxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy) -6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-
en-1-on;

pppp) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(trans-4-(4-(4-metylbenzoyloxy)phenyl)
xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-

oxohexyloxy)prop-2-en-1-on;
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qqqq) 1 -(6-(6-(6-(trans-4-(4-(4-metylbenzoyloxy)phenyl)xyclohexyloxy)hexyloxy)-
6-oxohexyloxy)-6-oxohexyloxy)prop-2-en-1-on;

rrrr) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6~(trans-4-(4-(4-
metylbenzoyloxy)phenyl)xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)prop-2-en-1-on;
ssss) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(4-etoxyphenoxycarbonyl)
phenyloxycarbonyI)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-on;

tttt) 1-(6-(6-(6-(6-(4-(4-(4-etoxyphenoxycarbonyl)phenyloxycarbonyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-2-metylprop-2-en-1-
on;

wuuy) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-phenylphenoxycarbonyl)phenoxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)prop-2-en-1-on;

vvvv) 1-(6-(6-(6-(4-(4-phenylphenoxycarbonyl)phenoxy)hexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)prop-2-en-1-on;

wwww) 1-(6-(6-(6-(trans-4-(4-(4-phenylphenoxycarbonyl)phenyl)xyclohexyloxy)
hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)prop-2-en-1-on;

XXxX) 1-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(trans-4-(4-(4-phenylphenoxycarbonyl)
phenyl)xyclohexyloxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)prop-2-en-1-on;

yyyy) 1 ~(6-(6-(6-(6-(6-(6-(6-(6-(6-(4-(4-(4-(6-acryloyloxyhexyloxy)benzoyloxy)
phenyloxycarbonyl)phenoxy)hexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
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oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexanol;

z777) 8-(4-(4-(4-(2,3-
diacryloyloxypropyloxy)benzoyloxy)phenoxycarbonyl)phenoxy) octanol;

aaaaa) 6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-(2,3-
diacryloyloxypropyloxy)benzoyloxy)phenoxycarbonyl)phenoxy)octyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexan-1-ol;

bbbbb) 8-(4-(4-(4-(11-acryloyloxyundecyloxy)benzoyloxy)phenoxycarbonyl)
phenoxy) octanol;

ceeee) 6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-(11-
acryloyloxyundecanyloxy)benzoyloxy) phenoxycarbonyl)phenoxy)octyloxy) 6-
oxohexyloxy)-6-oxohexy10xy)-6-oxohexyloxy)-6-0X0hexyloxy)-6-ox0hexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6- oxohexan-1-ol;

ddddd) 8-(4-(4-(4-(8-acryloyloxyoctyloxy)benzoyloxy)phenoxycarbonyl)phenoxy)
octanol;

eeeee) 6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-(11-acryloyloxyoctyloxy)benzoyloxy)
phenoxycarbonyl)phenoxy)octyloxy) 6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexan-1-ol; '

fffff) 1-[3-(6-(acryloyloxy)hexanoyloxy)-2-((6-(acryloyloxy)hexanoyloxy)metyl)-2-
metylpropyloxy]-4-[6-(4-((4-(4-metylbenzoyloxy)phenoxy)carbonyl)phenoxy)
hexyloxy] -butan-1,4-dion;

gggeg) 1-[3-(acryloyloxy)-2,2-bis(acryloyloxymetyl)propyloxy]-4-[8-(4-((4-(4-
metylbenzoyloxy)phenoxy)carbonyl)phenoxy)octyloxy]-butan-1,4-dion; va

hhhhh) 1-(6-(6-(6-(6-(6-(8-(4-(4-(4-(8-acryloyloxyoctyloxy)benzoyloxy)
phenyloxycarbonyl)phenoxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-

oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)pentan-1-on.
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5. Ché pham theo diém bét k¥ trong sd cac diém néu trén, trong d6 hop chét chira
mesogen 1a monome tinh thé 16ng hoic gbc ctia no.

6. Ché pham theo diém bat ky trong sd cac diém néu trén, trong d6 hop chét chira
mesogen la monome c6 hai nhém chirc ma cé thé dugc sat nhap vao khung chinh
polyme. |

7. Ché phim theo diém bat ky trong s6 cac diém néu trén, trong d6 polyme tinh thé
long c6 mat va la copolyme khéi hodc copolyme khong phai khéi chira gbc ctia hop
chét chtra mesogen duroc st nhap vao copolyme.

8. Ché phdm theo diém bat ky trong s6 cac diém néu trén, trong d6 ché phim nay
con bao gdm it nhit mot trong s6 chét liéu nhay sang, chét liéu khong nhay sang, va
mot hodc nhiéu chét phu gia, trong d6 mot hoac nhiéu chét phu gia dugc chon tur
nhém bao gdm tinh thé 16ng, chat phu gia kiém soat thudc tinh tinh thé 1ong, chat
liéu quang hoc khong tuyén tinh, thudc nhudm, chét xuc tic xép thing hang, chét
ting cuong dong luc, chit khoi mao quang, chit khéi dau nhiét, chét hoat dong bé
mat, chét uc ché qua trinh polyme héa, dung moi, chét 1am 6n dinh 4nh sang, chét
Jam &n dinh nhiét, chat gitip d& khuon, chét kiém soat Iuru bién, chit tao gel, chét
san phéng, chét thu don géc tw do, chét lién hop, chét phu gia kiém soat gbc
nghiéng, chét lidu polyme khéi hodc khong khéi, va chét xic tdc bam dinh.

9. Ché phdm theo diém bét ky trong s cac diém néu trén, trong d6 it nhit mot hop
chit d8i mau theo anh sang hodc hop chét ludng sic-d6i mau theo anh sang 1a dugc
chon tir nh6m bao gdm naphtopyran dugc ngung tu indeno, naphto[ 1,2-b]pyran,
naphto[2,1-b]pyran, spirofloeno[1,2-b]pyran, phenantropyran, quinolinopyran,
floanthenopyran, spiropyran, benzoxazin, naphtoxazin, spiro(indolin)naphtoxazin,
spiro(indolin)pyridobenzoxazin, spiro(indolin)floranthenoxazin,
spiro(indolin)quinoxazin, fulgit, fulgimit, diaryleten, diarylalkyleten,
diarylalkenyleten, cac hop chit d6i mau theo anh sang thuan nghich khong do nhiét,
va cac hdn hop clia chung.

10. Vat dung dugc san xut chtra ché pham tinh thé 16ng theo diém bat ky trong s6
cac diém tir 1 dén 9.

11. Vat dung dugc san xudt theo diém 10, 14 phan tir quang hoc bao gom:
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nén; va

16p it nhat mot phan trén it nhit mot phan cia nén, 16p nay chira ché pham tinh
thé 16ng theo diém bat ky trong sd cac diém 1 dén 9.

12. Vat dung dugc san xuét theo diém 11, trong dé 16p it nhét mot phén duoc xép it
nhAt thing hang mot phan bang cach cho it nhat mot phan cia 16p d6 tiép xtic voi it
nhét mot trong sb burc xa tir trudng, birc xa dién truong, buc xa duge phan cuc
tuyén tinh va luc cét.

13. Vat dung dugc san xuét theo diém 11, trong d6 16p it nhét mot ph?m dugc lam
thich tng dé chuyén duoc tir trang thai thir nhét sang trang thai thir hai khi dap tmg
lai it nhat 13 birc xa quang héa va tré v& trang thai thir nhit khi dap tng lai nhiét
luong, t6t hon, néu 16p it nhit mo6t phan duge lam thich ung dé phan cuc tuyén tinh
it nhét buc xa dugc truyén & it nhét mét trong céc trang thai thi nhét va trang thai
thir hai.

14. Vat dung dugc san xuét theo diém 11, trong d6 16p it nhét mot phan chtra pha
tinh thé 16ng c6 it nhat mot trong cac pha nematic, pha smectic, hodc pha nematic
khong dbi xtmg.

15. Vat dung duogc san xuét theo diém bét ky trong s6 cac diém 11 dén 14, trong do
phén tir quang hoc dugc chon tir phén t& dung cho mét, t&t hon, néu dugc chon tir
kinh hiéu chinh, kinh khong hiéu chinh, kinh &p trong, kinh dung trong mét, kinh
lip, kinh bao hd, va tAm kinh che mit; phan tir hién thi, t5t hon, néu duoc chon tir
man hinh, monito va ph?ln t bao mat; ctra s0; guong; va phﬁn ttr t& bao tinh thé
long chd dong va thu dong.

16. Vat dung dugc san xuét theo diém 10, 1a té bao tinh thé long bao gém:

- nén thtr nhat c6 bé mat th nhét;

- nén tht hai c6 bé mat th hai, trong d6 bé mat thir hai ctia nén thi hai déi
dién véi va dugce dat cach khoi bé mat thir nhat cua nén thr nhat dé dinh r6 mot
vung; va

- ché phim tinh thé 1éng theo diém bat ky trong s6 cac diém 1 d&én 9 duoc bd

tri trong pham vi vung do bé mit tha nhét va bé mit thir hai dinh ra do.
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17. Vat dung dugc san xuét theo diém 16, trong do té bao tinh thé 16ng con bao gom
16p it nhat mot phan dwoc chon tir 16p phan cuc tuyén tinh, 16p phan cyc tron, 16p
phén cuc bau duc, 16p d6i mau theo anh sang, 16p c6 tinh phan xa, 16p duge nhuém
mau sang, 16p 1am chdm 4nh sang va 16p cho géc nhin rdng duoc nbi véi it nhat mot
phén ctia bé mit ca it nh4t mét trong s6 nén thi nhit va nén tht hai.
18. V4t dung dugc san xuat theo didm 17, trong d6 té bao nay 1a té bao dugc chia
didm anh chtra nhidu viing hodc ngan.
19. Phuong phap ché tao bd phan dung cho mat, trong d6 phuong phéap nay bao
gdm cac budc:

didu ché ché phim tinh thé 16ng theo diém bét k¥ trong sd cac diém 1 dén 9;

phu it nhit mét phan nén bang ché phim tinh thé 16ng;

xép it nhat thing hang mot phan it nhAt mot phan cia ché pham tinh thé 1ong
trong mang phu do; va

xtt Iy déng rén 16p pha tinh thé 1éng.
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