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Linh vwe k¥ thuat dwoc dé cap

Sang ch€ dé cap dén cac hop chat d6i mau theo 4nh sang va thiét bi dugc san

xudt sir dung cac hop chit déi mau theo nh sang dugc mo ta ¢ day.
Tinh trang k§ thuit ciia sang ché

Céac hop chét dbi mau theo 4nh sang thong thudng c6 it nhét hai trang thai,
trang thai thir nhat c6 phd hép thy thir nhét va trang thai thir hai c6 phd hép thy thir hai
khéc phd hip thy tht nhét, va c6 kha ndng chuyén doi gifta hai trang thai nay dé dap
ng vé6i it nhét 1a birc xa quang héa. Hon nita, cdc hop chit ddi mau theo dnh sang
thong thuong co thé thudn nghich nhiét. Tac 1a, cac hop chat ddi mau theo 4nh sang
thong thuong c6 kha ning chuyén dbi gitra trang thai tht nhét va trang thai thtr hai dé
dap g véi it nhét bic xa quang héa va trd lai trang thai thir nhat dé déap Ung véi nang
luong nhiét. Nhu dugc sir dung ¢ ddy "birc xa quang hoa" ¢ nghia 1a birc xa dién tir,
ching han nhu nhung khong gidi han & buc xa tl ngoai va kha kién c6 kha ning gay
dap tmg. Cu thé hon, cac hop chit dbi mau theo anh sdng thong thudng co thé trai qua
su bién d6i dé dap Ung v6i blrc xa quang hoéa tir dang chit ddng phén nay sang dang
kia, mdi chét ddng phan c¢6 phd hép thu dic trung, va c6 thé tiép tuc chuyén dbi lai 1an
nita thanh chit dong phéan tht nhét dé dap Ung véi nang lugng nhiét (tic 13, thuin
nghich nhi€t). Vi du, cac hop chit ddi mau theo anh sang thuén nghich nhiét thong
thuong thuong c6 kha ning chuyén doi tir trang thai the nht, vi du "trang thai trong,"
sang trang thai thir hai, vi dy "trang thai mau," tvong Ung vdi blrc xa quang héa va tréd
lai thanh trang thdi "trong" dé dap tmg v6i nang luong nhiét.

Céc hop chit ludng sic 1a cac hop chat co kha ning hip thy mot trong hai thanh
phén phéan cyc mat phéng truc giao cta bic xa dugce truyén manh hon thanh phan kia.
Vi vily, cdc hop chét ludng sdc c6 kha nang birc xa dugc truyén phén cuc tuyén tinh.
Nhu dugce st dung & day, "phan cuc tuyén tinh" ¢6 nghia 1a gidi han cac dao dong cla
vecto dién cua cc song anh sdng theo mot hudng hodc mit phing. Tuy nhién, mic di
céc vat liéu ludng sdc ¢6 kha ning hp thu vu tién mot trong hai thanh phan phén cuc
mit phing truc giao cia birc xa dugc truyén, néu cac phan tir cua hop chét ludng sic
nay khong duogc dinh vi hoac sép xép mot cach thich hop. thi s¢ khong dat dugc su

phén cyc tuyen tinh mang luéi cia bic xa duge truyén. Tic 13, do su dinh vi ngﬁu
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nhién clia cic phén tir ctia hop chét ludng sic nay, su hip thu chon loc boi cac phén tr
don 1¢ s€ tri€t ti€u nhau sao cho khong dat dugc hi€u qua phan cuc tuyén tinh mang
luéi hodc toan dién. Vi véy, néi chung cin dinh vi hodc sép xép mét cach thich hop
cac phan tir ctia hop chét ludng sic ndy trong vat liéu khac dé tao thanh chi tiét phéan
cuc tuyén tinh théng thuong, nhu bd loc hodic théu kinh phan cyc tuyén tinh cho kinh
chéng néng.

Nguoe lai véi cac hop chét ludng séc, noi chung khong cin dinh vi hodc sap
xép cac phan tir ciia cac hop chit ddi mau theo anh sang thong thudong dé tao thanh chi
tiét d6i mau theo anh sang thong thuong. Vi vdy, vi du, céc chi tiét d8i mau theo anh
sang thong thudng, nhu thau kinh deo mét ddi mau theo 4nh sang, c6 thé duoc tao
thanh, vi dy, bang cach phi quay dung dich chira hop chit d6i mau theo anh sang
thong thudng va vat ligu "chd" 1€n trén bé mit cua thiu kinh nay, va luu héa mot cach
thich hop 16p phit hodc 16p tao thanh ma khéng sép xép hop chit ddi mau theo 4nh
sang theo su dinh huéng cu thé bat ky. Hon nita, ngay ca néu cac phén tir ctia hop chit
d6i mau theo 4nh sang théng thuong dugc dinh vi hodc dugc sip xép mét cach thich
hop nhu duge mo ta & trén voi cic hop chét ludng sic, vi cac hop chit dbi mau theo
anh sang théng thuong khong biéu 16 mot cach manh mé tinh ludng sic, nén céc chi
tiét duoc lam tir chung thudong khong phén cuc tuyén tinh manh.

C6 nhu ciu vu tién 13 tao ra cac hop chit ddi mau theo anh séng, nhung khong
giéi han & cac hop chit d6i mau theo a4nh sang thuan nghich nhiét, co6 thé thé hién céc
dic tinh ddi mau theo anh séng va/hodic ludng séc hitu ich & it nhit mot trang thai, va
¢6 thé duoc sir dung trong nhiéu tng dung khac nhau dé tao ra cac dic tinh dbi mau
theo anh sang va/hoic ludng sic.

Ban chit ky thuit cia sang ché

Muc dich ctia sang ché 1a nhim tao ra cac hop chit dbi mau theo anh sang,
nhung khong giéi han & cac hgp chit d6i mau theo anh sang thuan nghich nhiét, ¢ thé
thé hién cac dic tinh ddi mau theo 4anh sang va/hodc ludng séc hitu ich & it nhét mot
trang thai, va c¢6 thé dugc sit dung trong nhiéu tng dung khac nhau dé tao ra cac dic
tinh d6i mau theo 4nh sang va/hodic ludng sic.

Cu thé, sang ché d& xuét hop chit c6 cong thire I va IA dudi day:



Cong thic |

Cong thic IA

trong do:
A' dugc chon tir nhém bao gdm aryl tuy y dugc thé va heteroaryl tuy y dugc
thé; trong do A' tuy y dugc thé boi Ly;

' Mdi R, va R, doc 1ap dugc chon tir nhém bao g6m hydro, hydroxy va cdc nhom
d6i anh hodc khong ddi anh duoc chon tir nhom bao gdm heteroalkyl tuy y dugc thé,
alkyl tuy y dugc thé, alkenyl tuy ¥ duoc thé, alkynyl tuy v dugc thé, aryl tuy y duoc
thé, heteroaryl tuy y duogc thé, xycloalkyl tuy y dugc thé, heteroxycloalkyl tuy y duoc
thé, halogen, amino tuy y duoc thé, cacboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy
tuy y dugce thé, va aminocacbonyl, hodc R; va R, co thé cung vdi cac nguyén ti ¢ gitta
bét ky dé tao thanh nhém dugc chon tir nhém bao gdm oxo, xycloalkyl tuy y dugc thé,
va heteroxycloalkyl tuy y duoc thé; va

R; mdi 14n xuét hién, doc 1ap dugc chon tir cac nhom dbi anh hodc khong dbi
anh dugc chon tir nhém bao gém formyl, alkylcacbonyl, alkoxycacbonyl,
aminocacbony]l, arylcacbonyl, aryloxycacbonyl, aminocacbonyloxy,
alkoxycacbonylamino, aryloxycacbonylamino, axit boronic, cac este cua axit boronic,
xycloalkoxycacbonylamino, heteroxyclo-alkyloxycacbonylamino,
heteroaryloxycacbonylamino, alkyl tuy y dugc thé, alkenyl tuy y duoc thé, alkynyl tuy
y dugc thé, halogen, xycloalkyl tuy ¥ dugc thé, aryl tuy y duoc thé, heteroaryl tuy y
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dugc thé, alkoxy tuy y dugc thé, heteroalkyl tuy y duoc thé, heteroxycloalkyl tuy y
dugc thé, va amino tuy y dugc thé;

R4 duogc chon tir nhom bao g6m hydro, R; va L,;

mdi m va n ddc 14p 1a sb6 nguyén duge chon tir 0 dén 3;

Mbi B va B' doc 1ap dugc chon tir nhém bao gém L;, hydro, halogen, va cac
nhém d6i anh hogc khéng dbi anh dugc chon tir nhém bao gdm metallocenyl, alkyl tuy
y dugc thé, alkenyl tuy y duge thé, alkynyl tuy ¥ dwoc thé, heteroalkyl tuy y duge thé,
alkoxy tuy y dugc thé, aryl tuy y duoc thé, heteroaryl tuy y dugc thé, heteroxycloalkyl
tuy y dugc thé, va xycloalkyl tuy y duoc thé, hogc trong d6 B va B' cing véi cac
nguyén tir & giita bat ky dé tao thanh nhom dwoc chon tir nhém bao gbm xycloalkyl
tuy ¥ dugc thé va heteroxycloalkyl tuy y duoc thé; va

L; Ly, va L; mdi lan xuét hién, doc 1ap dugc chon tir nhém kéo dai dbi anh hodc
khong dbi anh c¢6 cong thie:

- [S1]e-[Qi-[S2]a)a-[Q2-[S3]ele-[Qs-[Salelp -Ss-P trong do:

(@) Q1, Q,, va Q3 mdi 14n xuit hién, doc 14p duoc chon tir nhdém hoa tri hai duge
chon tir nhém bao gdm aryl tuy ¥ duoc thé, heteroaryl tuy y duoc thé, xycloalkyl tuy y
dugc thé, va heteroxycloalkyl tuy y dugc thé;
trong d6 cac phan tir thé doc lap dugce chon tir nhém bao gdm P, mesogen tinh thé
long, halogen, poly(C;-C,g alkoxy), C;-C,g alkoxycacbonyl, C,-C galkylcacbonyl, C;-
Cis alkoxycacbonyloxy, aryloxycacbonyloxy, perflo(C;-Cig)alkoxy, perflo(C;—
Cig)alkoxycacbonyl, perflo(C,-Cyg)alkylcacbonyl, perflo(C;-Cg)alkylamino, di-
(perflo(C;-Cyg)alkyl)amino, perflo(C;-Cyg)alkylthio, C;-C;g alkylthio, C;-C3 axetyl,
C;-Cyoxycloalkyl, C5-Cy xycloalkoxy, C;-Cyg alkyl mach théng, va C;-Cyg alkyl mach
nhanh;

trong 6 C;-Cy5 alkyl mach thing va C,-C;5 alkyl mach nhanh nay duoc thé mot
l4n bﬁng nhém duogc chon tir nhom bao géln xyano, halogen, va C; —C,galkoxy; hoac

trong do C;-C;g alkyl mach théng va C;-Cyg alkyl mach nhanh nay dugc thé
nhiéu 1an b%mg it nhat hai nhém doc 1ap dugc chon tir nhém bao g@)m halogen, -M(T).
1 va -M(OT)¢.1), trong d6 M dugce chon tir nhom bao gbébm nhom, antimon, tantali,
titan, zirconi va silicon, T dugc chon tir nhém bao gdm gbc chuc hitu co, gbc
hydrocacbon chirc hitu co, gdc hydrocacbon béo va gbc hydrocacbon thom, va t 12 héa

tri cia M;
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(b) mdi c, d, e, va f doc 1ap duoc chon tr sb nguyén tur 1 dén 20; va mdi Sy, S,,
S3, S4, va S5 doc 1ap dugce chon mdi 14n xuét hién tir don vi dém dugc chon tir nhém
bao gdm:

(i) alkylen tuy y dugc thé, haloalkylen tuy y dugc thé, -Si(CHp)e-, va -

(Si[(CH3),]O)p-, trong d6 mdi 1an xuét hién g doc lap duoc chon tir sb nguyén

tir 1 dén 20; mdi 1an xudt hién h ddc 1ap duoc chon tir sb nguyén tur 1 dén 16; va

céc phan tir thé cho alkylen va haloalkylen nay doc lap dugc chon tir nhom bao
gdm C,-C g alkyl, C3-Cyo xycloalkyl va aryl;

(ii) -N(Z)-, -C(Z2)=C(Z)-, -C(Z)=N-, -C(Z"),-C(Z"),-. va lién két don, trong d6

mdi 14n xuét hién Z ddc 1ap duogc chon tir nhém bao gém hydro, C; —C,3 alkyl,

C;-Cy xycloalkyl va aryl, va Z’ mdi lan xuét hién doc lap duoc chon tir nhom

bao gém Cy -Cyg alkyl, C5-Cyq xycloalkyl va aryl; va

(iii) -O-, -C(=0)-, -C=C-. -N=N-, -S-, -S(=0)-, -(0=)S(=0)-, -(0=)S(=0)0-, -

0(0=)S(=0)0- va gdc C;-Cy4 alkylen mach thing hoic mach nhénh, gbe C;-

Cy4 alkylen nay khong dugc thé, dugc thé mot 1an boi xyano hodc halogen,

hoic duge thé nhidu 1an boi halogen,

v6i didu kién 12 néu hai don vi dém chira nguyén tr khac loai dugc lién két véi
cac don vi dém sao cho cac nguyén tir khic loai khong duoc lién két truc tiép véi
nhau, thi mdi lién két gitra S; va hop chét c6 cong thirc I va/hodc IA khong c6 hai cac
nguyén tir khac loai dwgc lién két v6i nhau, va lién két gitra S5 va P khong c6 hai
nguyén tir khac loai duoc lién két v6i nhau;

(c)P mdi 1an xuét hién, doc lap duoc chon tir nhém bao gém hydroxy, amino,
C,-Cyg alkenyl, C,-C,5 alkynyl, azido, silyl, siloxy, silylhydrua, (tetrahydro-2H-pyran-
2-yl)oxy, thio, isoxyanato, thioisoxyanato, acryloyloxy, metacryloyloxy, 2-
(acryloyloxy)etylcacbamyl, 2-(metacryloyloxy)etylcacbamyl, aziridinyl,
alyloxycacbonyloxy, epoxy, axit cacboxylic, este cacboxylic, acryloylamin.o,
metacryloylamino, aminocacbonyl, C;-C;g alkyl aminocacbonyl, aminocacbonyl(C;-
Cig)alkyl, C;-C,g alkyloxycacbonyloxy, halocacbonyl, hydro, aryl, hydroxy(C,; -
Cyg)alkyl, C;-Cyg alkyl, C;-C,g alkoxy, amino(C,-Cg)alkyl, C,-C,g alkylamino, di-(C;-
Cig)alkylamino, C;-Cig alkyl(C;-Cig)alkoxy, Ci-C;g3 alkoxy(C;-C;g)alkoxy, nitro,
poly(C;-Cig)alkyl ete, (C;-Cjg)alkyl(C;-Cig)alkoxy(C;-Cig)alkyl, polyetylenoxy,
polypropylenoxy,  etylen, acryloyl, acryloyloxy(C;-Cjg)alkyl,  metacryloyl,

-6-
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metacryloyloxy(Cy-Cig)alkyl, 2-cloacryloyl, 2-phenylacryloyl, acryloyloxyphenyl, 2-
cloacryloylamino, 2-phenylacryloylaminocacbonyl, oxetanyl, glyxidyl, xyano,
-isoxyanato(C,-C,g)alkyl, este cua axit itaconic, vinyl ete, vinyl este, dn xuét styren,
polyme tinh thé léng mach chinh va mach nhanh, din xuét siloxan, din xuét
etylenimin, din xuit axit maleic, din xuit maleimit, din xudt axit fumaric, dan Xuét
axit xinamic khong dugc thé, din xuét axit xinamic dugc thé boi it nhit mot nhom
metyl, metoxy, xyano va halogen, va nhoém ddi anh hoic khong-d6i anh dugc thé hoic
khong dugc thé hoa tri mot hodc hoa tri hai duge chon tir nhém bao gém géc steroit,
gbc terpenoit, gbc alkaloit va hdn hop ciia ching, trong d6 cac phan tir thé doc lap
duoc chon tir nhom bao g6m C—Cyg alkyl, C—C,g alkoxy, amino, C5-Cyy xycloalkyl,
C,—Ci3 alkyl(C1—Cg)alkoxy, flo(C,—Cig)alkyl, xyano, xyano(C;—C,g)alkyl, xyano(C;—
Cyg)alkoxy hodc hdn hop cia chung, hoic P 14 ciu tric c6 tir 2 dén 4 nhom phan tng
hodc P 14 tién chét polyme hoa hodn vi mé vong khong duoc thé hoac dugc thé hodic P
14 hop chét ddi mau theo 4nh sang dugc thé hoic khong dugc thé; va

(d) mdi d', ¢' va f doc lap duge chon tix 0, 1, 2, 3, va 4, vdi didu kién 1a tong
cta d' +e' + f it nhat 1 2.

Sang ché ciing d& xuit ché phdm d6i mau theo anh sang v san phim ddi mau
theo anh sang chira it nhat mot hop chét ¢6 cc cong thire I va IA.

M5 ta vin tit hinh vé

Céac phukcmg an khong gidi han khac nhau cia ban mo ta nay s& dugc hiéu 15
hon khi doc kém véi cac hinh v§, trong do:

Fig. 1 thé hién hai phd hip thu biét hoa trung binh thu dugc véi hop chat ddi
mau theo anh sang theo cac phuong an khong gidgi han khéac nhau dugc boc 16 ¢ day sir
dung phuong phép “CELL METHOD”.

M0 ta chi tiét sang ché

Nhu duoc st dung trong ban mé ta nay, cac tir, cum tir va ky hi¢u dudi day c6 y
nghia nhu dugce néu dudi ddy, ngoai trir nhitng ngit canh trong d6 ching dugc st dung
v6i y nghia khéac. Cac chit viét t4t va thuét ngir dudi ddy co y nghia xuyén sudt ban mo
ta:

DAu ("-") khong nam gitra hai chit hodc ky hi¢u dugc sir dung dé chi diém gén

ctia nhom thé. Vi dy, -CONH, dugc gin qua nguyén tit cacbon.


NTD372
Textbox
hình vẽ
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"Alkyl" riéng mot minh hogic 13 mdt phan ctia nhém thé khac ding dé chi gbc
hydrocacbon héa tri mdt no hoic khéng no, mach nhanh, hoic mach thing duoc din
xuit bing cach loai bd mét nguyén tir hydro khoi nguyén tir cacbon don cua alkan,
alken, hoic alkyn ban dau. Céc vi du vé cac nhém alkyl bao gdm, nhung khong giéi
han &, metyl; cac etyl nhu etanyl, etenyl, va etynyl; cidc propyl nhu propan-1-yl,
propan-2-yl, prop-l-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (alyl), prop-1-yn-1-yl,
prop-2-yn-1-yl, va cdc nhdm tuong ty; cac butyl nhu butan-1-yl, butan-2-yl, 2-metyl-
propan-1-yl, 2-metyl-propan-2-yl, but-1-en-1-yl, but-1-en-2-yl, 2-metyl-prop-1-en-1-
yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl, but-1-yn-1-yl,
but-1-yn-3-yl, but-3-yn-1-yl; va cdc nhom twong tu.

Thuat ngit "alkyl" dugc du dinh cu thé bao gdm cac nhém c6 cép dd hodc mirc
bdo hoa bAt ky, tirc 1a, cdc nhém cd céac lién két cacbon-cacbon don riéng, cdc nhém cod
mot hodc nhiéu lién két cacbon-cacbon ddi, ciac nhém c6 mot hodic nhidu lién két
cacbon-cacbon ba, va cac nhém c6 hdn hop gdm céc lién két cacbon-cacbon don, doi
va ba. Néu murc bio hoa cu thé duge du dinh, thi cac thuét ngtt "alkanyl," "alkenyl," va
"alkynyl" dugc st dung. Trong mdt s phuwong an, nhém alkyl bao gdm tir 1 dén 20
nguyén tir cacbon, trong mot sb phuong 4n, tir 1 &én 10 nguyén ti cacbon, trong mot
s6 phuong 4n, tir 1 dén 8 hoic tir 1 dén 6 nguyén tir cacbon, va trong mdt sd phwong
&n tr 1 dén 3 nguyén tir cacbon.

"Axyl" riéng mot minh hodc 12 mot phin cia nhém thé khac dung dé chi gbc -
C(O)R™, trong d6 R* 1a hydro, alkyl, heteroalkyl, xycloalkyl, heteroxycloalkyl,
xycloalkylalkyl,  heteroxycloalkylalkyl, aryl, héteroaryl, arylalkyl,  hodc
heteroarylalkyl, ¢6 thé dugc thé, nhu duge dinh nghia & ddy. Cac vi du vé cac nhom
axyl bao gbm, nhung khéng gi¢i han &, formyl, axetyl, xyclohexylcacbonyl,
xyclohexylmetylcacbonyl, benzoyl, benzylcacbonyl.

"Alkoxy" riéng mot minh hodc 1a mot phan clia nhom thé khac dung dé chi gdc
-OR* trong d6 R*' 1a alkyl, xycloalkyl, xycloalkylalkyl, aryl, hogc arylalkyl, c6 thé
dugce thé, nhu dugc dinh nghia & ddy. Trong mdt s6 phuong an, cic nhém alkoxy cé tir
1 dén 18 nguyén tir cacbon. Céc vi du vé& cac nhom alkoxy bao gdm, nhung khong gidi

han &, metoxy, etoxy, propoxy, butoxy, xyclohexyloxy.
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"Alkoxycacbonyl" riéng mdt minh hodc 1a mot phan cia nhém thé khac ding
@& chi gbc -C(O)OR’! trong d6 R*' 1a alkyl, xycloalkyl, xycloalkylalkyl, aryl, hoac
arylalkyl, c6 thé duoc thé, nhu dugc dinh nghia & day.

"Amino" ding d& chi gbc -NH,.

"Aminocacbonyl" riéng mot minh hodc 12 mot phan cia nhém thé khac dung dé
chi gbc ¢6 cong thire -N(R)C(O)R® trong d6 mbi R® doc 1ap duge chon tir nhém bao
gdm hydro, alkyl, alkyl dwoc thé, alkoxy, alkoxy dwgc thé, xycloalkyl, xycloalkyl
dugc thé, heteroxycloalkyl, heteroxycloalkyl dugc thé, aryl, aryl dugc thé, heteroaryl,
heteroaryl dugc thé, arylalkyl, arylalkyl dugc thé, heteroarylalkyl.

"Aryl" riéng mot minh hodc 14 mot phan ctia nhém thé khac ding @& chi gbe
hydrocacbon thom hoéa tri mét duge dan xuét bang cach loai bd mot nguyén tir hydro
khéi nguyén tir cacbon don ctia hé vong thom ban du, Aryl bao gém cac vong thom
cacboxylic 5- va 6-Canh, vi duy, benzen; h¢ vong doi trong do it nhét mot vong la
cacboxylic va thom, vi du, naphtalen, indan, va tetralin; va h¢ vong ba trong d¢6 it nhét
mdt vong 12 vong cacbon va thom, vi du, fluoren. Aryl bao gdm hé vong da c6 it nhit
mdt vong vong cacbon thom duoc ngung tu véi it nhat mdt vong vong cacbon thom,
vong xycloalkyl, hodc vong heteroxycloalkyl. Vi du, aryl bao gdm vong vong cacbon
thom 5- va 6-canh dugc ngung tu véi vong heteroxycloalkyl c6 tir 5- dén 7-canh chtra
mot hodc nhiéu nguyén tir khéc loai dugc chon tir nhém bao g6m N, O, va S. Véi cac
hé vong d6i ngung tu nay trong d6 chi mot trong sd cac vong 1a vong vong cacbon
thom, diém gén c6 thé 14 tai vong vong cacbon thom hozic vong heteroxycloalkyl. Cac
vi du v& cac nhom aryl bao gdm, nhung khong giéi han &, cdc nhém din xudt tir
axeanthrylen, axenaphtylen, axephenanthrylen, anthraxen, azulen, benzen, chrysen,
corone, fluoranthen, fluoren, hexaxen, hexaphen, hexalen, as-indaxen, s-indaxen,
indan, inden, naphtalen, octaxen, octaphen, octalen, ovalen, penta-2,4-dien, pentaxen,
pentalen, pentaphen, peryten, phenalen, phenanthren, picen, pleladen, pyren,
pyranthren, rubicen, triphenylen, trinaphtalen. Trong mot s& phwong 4n, nhém aryl c6
thé bao gdm tir 5 dén 20 nguyén tir cacbon, va trong mot s phuong 4n, tir 5 dén 12
nguyén t&r cacbon. Tuy nhién, aryl khdng bao gbm hoic tring theo cach bit ky véi
heteroaryl, dugc dinh nghia riéng r& 6 day. Do d6, hé vong da trong d6 mot hodc nhiéu
vong vong cacbon thom dugc ngung tu véi vong thom heteroxycloalkyl, 1a heteroaryl,

khong phai aryl, nhu dugc dinh nghia & day.
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"Arylalkyl" riéng mot minh hozic 13 mét phin ctia nhém thé khac ding dé chi
gbc alkyl axyclic trong 6 mét trong sb cac nguyén tir hydro dwgc lién két voi nguyén
tir cacbon, théng thudng nguyén tir cacbon dau cubi hodc sp’, dugc thay bing nhém
aryl. Cac vi du v& cac nhom arylalkyl bao gém, nhung khéng gi6i han &, benzyl, 2-
phenyletan-t-yl, 2-phenyleten-1-yl, naphtylmetyl, 2-naphtyletan-1-yl, 2-naphtyleten-1-
yl, naphtobenzyl, 2-naphtophenyletan-1-yl. Trong d6 cac gbc alkyl cu thé dwoc du
dinh, thuat ngit arylalkanyl, arylalkenyl, hodc arylalkynyl dugc st dung. Trong mdt _sc"')
phuong 4n, nhém arylalkyl 13 Cs.50 arylalkyl, vi du, gbc alkanyl, alkenyl, hodc alkynyl
cia nhom arylalkyl 1a Cy.q9 va géc aryl 1& Cg.p9, va trong mot s6 phuong an, nhom
arylalkyl 13 C;. arylalkyl, vi du, gbc alkanyl, alkenyl, hodc alkynyl ctia nhém arylalkyl
14 Cy.5 va gbc aryl 1a Cg.1,.

"Cacboxamidyl" riéng mdt minh hodc la mot phén ctia nhom thé khac dung dé
chi gbc c¢6 cong thire -C(O)NR®R®! trong d6 mdi R® va R®! doc 1ap 1a hydro, alkyl,
alkyl duwoc thé, alkoxy, alkoxy dugc thé, xycloalkyl, xycloalkyl dugc thé,
heteroxycloalkyl, heteroxycloalkyl dwgc thé, aryl, aryl dugc thé, heteroaryl, heteroaryl
duoc thé, arylalkyl, arylalkyl dugc thé, heteroarylalkyl, hoic heteroarylalkyl dwgc thé,
hoic R® va Rﬁlcﬁng véi nguyén tr nito ma chung lién két tao thanh vong
heteroxycloalkyl, heteroxycloalkyl dwoc thé, heteroaryl, hodc heteroaryl dugc thé.

"Cac hop chit' dung @& chi cac hop chét bao gdm cac cong thirc ciu tao I va IA
& day va bao gbm cac hop chit cu thé bit ky trong céc cong thirc niy ma cAu tric cia
n6 duge boc 10 & day. Cac hop chit nay c6 thé dugc xac dinh bing cdu tric héa hoc
va/hodc tén hoa hoc cia chung. Néu cAu truc hoa hoc va tén hoa hoc mau thuin nhau,
thi cdu tric hoa hoc s& xac dinh hop chit. Cac hop chét duge mb ta & ddy co thé chira
mdt hodc nhiéu tAm dbi ximg va/hodc cac lién két ddi va do d6 c6 thé tdn tai dudi dang
chit ddng phan 1ap thé nhu cac chit ddng phén lién két doi (tic 1, céc chét ddng phan
hinh hoc), cac chit ddng phan d6i hinh, hodc chit ddng phén l4p thé khong dbi hinh.
Do d6, cac ciu trac héa hoc bét ky trong pham vi clia ban mo ta nay duge md ta, toan
bd hodc mdt phin, véi clu hinh trong dbi bao gdm tit ca cac chét ddng phan ddi hinh
va chét ddng phén 1ap thé c6 kha ning cia cac hop chét dugc minh hoa bao gém céc
dang tinh khiét ddng phén 1ap thé (vi du, tinh khiét ddng phan hinh hoc, tinh khiét
ddng phan dbi hinh, hogc tinh khiét ddng phan 1ap thé khong d6i hinh) va hdn hop chit
ddng phan dbi hinh va 1ap th8. HOn hop cac chit ddng phan d6i hinh va 1ap thé c6 thé
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dugc x 1y thanh céc thz‘lnh phin chét déng phan dbi hinh hodc chit ddng phan l4p thé
ctia chung st dung céc k¥ thudt tach hodc k¥ thuat tong hop dbi anh da dugc ngudi co
hidu biét trung binh trong linh vuc k§ thuét ndy biét rd.

Vé6i muc dich ciia sing ché nay, "cac hop chét d6i anh" 13 cAc hop chit c6 it
nhit mot tAm d6i xtng (tirc 12 it nhit mot nguyén tir bat ddi xtmg, cu thé 12 it nhat mot
nguyén tir C bat dbi xtng), c¢6 cu tric truc d6i xtmg, mit phing dbi ximg hodc cdu
tric xoan.

"Cac hop chét khong dbi anh" 13 céc hop chit khong dbi anh,

Céc hop chét ¢6 cac cong thirc I va IA bao gdm, nhung khong giéi han &, cac
chét ddng phan quang hoc ciia cic hop chét c6 cac cong thire I va IA, céc raxemat clia
chung, va hdn hgp khic cta ching. Trong cic phuong an nay, cic chét ddng phan ddi
hinh hodc chit déng phan 14p thé khong dbi hinh don, tirc 13, cic dang hoat quang, c6
thé thu duoc bang cach tdng hop bit ddi ximg hodc bang cach phén giai cac raxemat.
Phén giai cic raxemat c6 thé dugc thuc hién, vi dy, bang cac phwong phap thdng
thuong nhu két tinh v6i su c6 mat cla chit phén gidi, hodc sic ky, st dung, vi du cot
sic ky 1ong hiéu ning cao (HPLC) dbi anh. Tuy nhién, trir khi c6 dinh nghia khéc, cin
thira nhn ring cac hop chét c6 cong thic I va IA bao gdm tAt ca cac bién thé bét dbi
ximg cia cac hgp chit duge mo ta & day, bao gdm cac chit déng phan, cic raxemat,
cac chit ddng phan dbi hinh, chit ddng phan 1ap thé khong ddi hinh, va hdn hop khac
clia ching, ngoai ra, cac hop chét c6 cong thic I va IA bao gbm dang Z- va E- (vi du,
dang cis- va trans-) cua cac hop chét véi cac lién két d6i. Trong cac phuong 4n trong
d6 céc hogp chét ¢6 cong thue I va IA tdn tai & cac dang hdn bién khac nhau, cac hop
chit dugc dé xuét trong sdng ché nay bao gdm tht ca cac dang hdn bién ctia hop chét
nay.

Céc hop chét c6 cong thirc I va IA cling c6 thé tdn tai & mot sd dang hdn bién
bao gém dang enol, dang keto, va hdn hgp cua chiing. Do d6, cac cAu triic hoéa hoc
dwoc mo ta & day bao gdm tét ca cac dang hdn bién c6 thé cia cac hop chét dugc minh
hoa. Céc hop chit c6 thé ton tai & cic dang khong solvat héa cling nhu céc dang solvat
hoa, bao gdm cac dang hydrat héa va cdc N-oxit. Noi chung, céc hop chét c¢6 thé duoc
hydrat hda, solvat héa, hodc cac N-oxit. Mot s6 hop chét co thé ton tai & dang tinh thé

hodc v6 dinh hinh don hodc da. Néi chung, tht ca cac dang vét chét tvong duong dé sur

dung‘du kién & day va dugc du dinh déu thudc pham vi duoc dé xuét trong sang ché
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ndy. Hon nira, néu céc cAu tric mot phén cta céac hop chit dugc minh hoa, d4u hoa thi
(*) ding dé chi diém gin cua c4u trac mdt phan vao phan con lai cia phén tir.

"Xycloalkyl" riéng mot minh hodc 13 médt phan ciia nhém thé khac dung dé chi
géc vong alkyl no hodc khéng no. Néu mirc bao hoa cu thé duge du dinh, thi thuét ngit
"xycloalkanyl hodc "xycloalkenyl" dugc st dung. Cac vi du vé cac nhém xycloalkyl
bao gdm, nhung khong gi6i han &, cic nhém dén xuét tr xyclopropan, xyclobutan,
xyclopentan, xyclohexan. Trong mot s6 phuong &n, nhém xycloalkyl 1a Cs.js
xycloalkyl, va trong mot sé phuong an, Cs.j; xycloalkyl hodc Cs.1, xycloalkyl.

"Xycloalkylalkyl" riéng mot minh hozc 1a mdt phan ctia nhém thé khac dung dé
chi gbc alkyl axyclic trong d6 mot trong sd cic nguyén tir hydro duge lién két voi
nguyén tir cacbon, thong thuong nguyén tir cacbon cudi hodc sp’, dugc thay bang
nhom xycloalkyl. Trong d6é céc gbe alkyl cu thé dwoc du dinh, thuit ngit
xycloalkylalkanyl, xycloalkylalkenyl, hodc xycloalkylalkynyl dugc st dung. Trong
mot s6 phuong 4n, nhém xycloalkylalkyl 1a C;.3 xycloalkylalkyl, vi du, gbc alkanyl,
alkenyl, hodc alkynyl ctia nhdm xycloalkylalkyl 1a C;.;o va gbc xycloalkyl 13 Cgp, va
trong mot sé phuong 4n, nhém xycloalkylalkyl 1a Cs., xycloalkylalkyl, vi du, gbe
alkanyl, alkenyl, hodc alkynyl cia nhom xycloalkylalkyl la C,g va gbc xycloalkyl 1a
Cyaohodc Ce.p.

"Halogen" dung dé chi nhom floro, clo, bromo, hodc iodo.

"Heteroalkyl" riéng mdt minh hodc 1a mot phan ctia nhém thé khac ding dé chi
nhom alkyl trong d6 mot hodc nhiéu nguyén tir cacbon (va cic nguyén ti hydro dugc
két hop bét ky) doc lap duge thé bang cac nhém nguyén tir khac loai gidng nhau hoic
khac nhau. Trong mét sb phuwong 4n, cic nhém heteroalkyl c6 tir 1 dén 8 nguyén tir
cacbon. Céc vi du v& cac nhoém nguyén tir khac loai bao gdm, nhung khong gi6i han &,
-0-, -8-,-8-8-,-NR*., =N-N=, -N=N-, -N=N-NR*R¥, -PR*-, -P(O),-, -POR¥-, -O-
P(0),-, -SO-, -SO,-, -SnRPR*-, trong d6 R*®, R¥, R*, R*! , R*?, R¥, va R* doc 1ap 1a
hydro, alkyl, alkyl dwoc thé, aryl, aryl dugc thé, arylalkyl, arylalkyl dugc thé,
xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl, heteroxycloalkyl - dugc thé,
heteroalkyl, heteroalkyl duoc thé, heteroaryl, heteroaryl dugc thé, heteroarylalkyl,
hodc heteroarylalkyl dugc thé. Néu murc bdo hoa cy thé duoc du dinh, thi thuét ngft

"heteroalkanyl," "heteroalkenyl," hodc "heteroalkynyl" dugc sur dung. Trong mot sd
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phuong an, R38, R39, R4°, R“, R42, R43, va R* doc 1ap dugc chon tir nhém bao gérﬁ
hydro va Cy.; alkyl.

"Heteroaryl" riéng mdt minh hodc 12 mot phan cia nhém thé khac ding dé chi
gbc thom di vong hoa tri mot duge din xuét bang cach loai bé mdt nguyén tir hydro
khoi nguyén tir don cta hé vong thom di vong ban diu. Heteroaryl bao gdm hé vong
da c6 it nhit mot vong thom dugc ngung tu véi it nhéit mot vong khéc, cé thé thom
hodc khong thom trong d6 it nhit mot nguyén tir trong vong 1a nguyén tir khac loai.
Heteroaryl bao gbm cac vong don thom c6 tir 5 dén 12 canh, nhu c6 tir 5 d&n 7 canh,
chira mot hodc nhidu, vi du, tir 1 dén 4, hoic trong mot s6 phuong an, tir 1 dén 3,
nguyén tir khéc loai dugc chon tir nhém bao gdm H, O, va S, v6i cac nguyén tir trong
vong con lai 1a cacbon; va cac vong heteroxycloalkyl ddi chira mot hogc nhiéu, vi du,
tir 1 dén 4, hodc trong mot sd phuong an, tir 1 dén 3, nguyén tir khac loai dugc chon tir
nhc’)m bao gdm N, O, va S, v6i cac nguyén tir trong vong con lai 1a cacbon va trong d6
it nhat mot nguyén tir khac loai c6 mit trong vong thom. Vi dy, cdc heteroaryl bao
gdm heteroxycloalkyl c6 tir 5 dn 7 canh, vong thom dugc ngung tu v6i vong
xycloalkyl ¢6 tir 5 dén 7 canh. Pbi v6i cac hé vong heteroaryl hai vong ngung tu trong
d6 chi mot trong sd cac vong chira mét hodic nhidu nguyén tir khac loai, diém gin c6
thé tai vong thom di vong hoic vong xycloalkyl, trong mot s6 phuong 4n, néu tdng sb
lwong nguyén t N, S, va O trong nhom heteroaryl vurgt qua mot, cac nguyén tir khac
loai khéng lién k& véi nhau. Trong mot s6 phwong 4n, téng sd lwong nguyén ti N, S,
va O trong nhom heteroaryl khong qué hai. Trong mot sb phwong 4n, tdng sb lugng
nguyén tr N, S, va O trong di vong thom khong nhiéu hon mét. Heteroaryl khong bao
gdm hoic triing véi aryl nhu duge dinh nghia & day.

Céc vi du vé cac nhom heteroaryl bao gdm, nhung khong giéi han &, cac nhém
din xuét tir acridin, arsindol, cacbazol, B-cacbolin, croman, cromen, xinolin, furan,
imidazol, indazol, indol, indolin, indolizin, isobenzofuran, isocromen, isoindot,
isoindolin, isoquinolin, isothiazol, isoxazol, naphtyridin', oxadiazol, oxazol, perimidin,
phenanthridin, phenanthrolin, phenazin, phthalazin, pteridin, purin, pyran, pyrazin,
pyrazol, pyridazin, pyridin, pyrimidin, pyrol, pyrolizin, quinazolin, quinolin,
quinolizin, quinoxalin, tetrazol, thiadiazol, thiazol, thiophen, triazol, xanthen, trong
mdt s& phuong 4n, nhom heteroaryl 12 heteroaryl ¢6 tir 5 dén 20 canh, va trong mét sb

phuong &n 1a heteroaryl c6 tir 5 dén 12 canh hodc heteroaryl c¢6 tir 5 dén 10 canh.
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Trong mot s& phuong 4n cic nhom heteroaryl 14 cac nhém dan xuét tir thiophen, pyrol,
benzothiophen, benzofuran, indol, pyridin, quinolin, imidazol, oxazol, va pyrazin.

"Heteroarylalkyl riéng mot minh hozic 14 mdt phan cia nhém thé khac ding dé
chi gbc alkyl axyclic trong d6 mét trong sd cic nguyén tir hydro dwoc lién két voi
nguyén tur cacbon, thong thudng nguyén tir cacbon cubi hodc Sp3 , dugc thay bang
nhém heteroaryl. Trong d6 céc géc alkyl cu thé dwoc du dinh, thuat nglt
heteroarylalkanyl, hetéroarylalkenyl, hodc heteroarylalkynyl dugc st dung. Trong mot
s& phuong 4n, nhém heteroarylalkyl 13 heteroarylalkyl c6 tit 6 dén 30 canh, vi du, gbc
alkanyl, alkenyl, hodc alkynyl cuia heteroarylalkyl c6 tir 1 dén 10 canh va gbc
heteroaryl 12 heteroaryl ¢6 tir 5 dén 20 canh, va trong mot s6 phwong 4n, 13
heteroarylalkyl c6 tir 6 dén 20 canh, vi du, gbc alkanyl, alkenyl, hogc alkynyl cua
heteroarylalkyl c6 tir 1 dén 8 canh va gc heteroaryl 12 heteroaryl ¢6 tir 5 dén 12 canh.

"Heteroxycloalkyl" riéng mdt minh hodc 1a mot phin ciia nhém thé khac ding
@& chi gbc vong alkyl no mot phan hoic khong no trong d6 mot hodc nhiéu nguyén tir
cacbon (va cac nguyén tir hydro dugc két hop bét ky) doc 1ap duoc thé bang nguyén tir
khac loai gidng nhau hoic khac nhau. Céc vi du v& cac nguyén tir khac loai dé thay thé
(c4c) nguyén tir cacbon bao gbm, nhung khong giéi han &, N, P, Q, S, Si, va cac
nguyén t tuong tu. Néu mitc bdo hoa cu thé dwoc dy dinh, thi thuat ngi
"heteroxycloalkanyl" hodc "heterocydoalkenyl dugc st dung. Cac vi du vé cdc nhom
heteroxycloalkyl bao gdm, nhung khong giéi han &, cic nhém dan Xuét tir cac epoxit,
azirin, thiiran, imidazolidin, morpholin, piperazin, piperidin, pyrazolidin, pyrolidin,
quinuclidin.

"Heteroxycloalkylalkyl" riéng mdt minh hodc 1a mot phdn ctia nhém thé khac
dung d& chi gdc alkyl axyclic trong 6 mot trong sd cac nguyén tir hydro dugce lién két
vGi nguyén tr cacbon, thong thudng nguyén tir cdc bon cubi hoic Sp3 , dugc thay bang
nhém heteroxycloalkyl. Trong d6 céac gbc alkyl cu thé dwgc du dinh, thuat ngit
heteroxycloalkylalkanyl, heteroxycloalkylalkenyl, hodc heteroxycloalkylalkynyl dugc
st dung. Trong mot s phuong 4n, nhém heteroxycloalkylalkyl 1a
heteroxycloalkylalkyl c¢6 tir 6 dén 30 canh, vi dy, gbc alkanyl, alkenyl, hogc alkynyl
cia heteroxycloalkylalkyl c6 tur 1 dén 10 canh va gbc heteroxycloalkyl la
heteroxycloalkyl c6 tur 5 dén 20 canh, va trong mot s6 phwong 4n,

heteroxycloalkylalkyl c6 tir 6 dén 20 canh, vi du, gdc alkanyl, alkenyl, hodc alkynyl
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ciia heteroxycloalkylalkyl c6 tr 1 dén 8 canh va gbc heteroxycloalkyl 1a
heteroxycloalkyl c¢6 tir 5 dén 12 canh.

"Nhém roi chuyén" dung dé chi nguyén tir hoac nhém c6 kha ning dwoc thay
th8 boi chit 4i nhan va bao gém halogen, nhu clo, bromo, floro, va iodo,
alkoxycacbonyl (vi du, axetoxy), aryloxycacbonyl, mesyloxy, tosyloxy,
triflometansulfonyloxy, aryloxy (vi du, 2,4-dinitrophenoxy), metoxy, I,&-
dimetylhydroxylamino.

"Hé vong thom ban dau" dung @& chi hé vong nhan hoic da nhan khong no c6
hé dién t& 7 (pi) duoc Kkét hop. Bao gﬁ”)m trong dinh nghia vé "hé vong thom ban dau"
1a cac hé vong ngung tu trong d6 mot hodc nhiéu vong nay 13 thom va mét hodc nhidu
vong ndy 1a no hodc khong no, nhu, vi dy, fluoren, indan, inden, phenalen, va cac vong
turong ty. Cac vi du vé hé vong thom ban diu bao gém, nhung khong gi6i han 6,
axeanthrylen, axenaphtylen, axephenantrylen, anthraxen, azulen, benzen, chrysen,
coron, fluoranthen, fluoren, hexaxen, hexaphen, hexalen, as-indaxen, s-indaxen, indan,
inden, naphtalen, octaxen, octaphen, octalen, ovalen, penta-2,4-dien, pentaxen,
pentalen, pentaphen, perylen, phenalen, phenanthren, picen, pleladen, pyren,
pyranthren, rubicen, triphenylen, trinaphtalen.

"Hé vong thom di vong ban diu" ding @& chi hé vong thom ban diu trong d6
mot hodc nhiéu nguyén tir cacbon (va cac nguyén tir hydro dugc két hop bét ky) doc
1ap dugc thé bang nguyén tir khic loai gibng nhau hozc khac nhau. Céc vi du v& cac
nguyén tir khac loai dé thay thé cac nguyén tir cacbon bao gbm, nhung khéng gi6i han
8, N, P, Q, S, Si, vd c4c nguyén tir twong ty. Cac nhém cu thé dugc bao gdm trong
dinh nghia vé "hé vong thom di vong ban dau" 1a cac hé vong ngung tu trong d6 mot
hodc nhiéu vong nay 1a thom va mdt hodc nhidu vong nay 1a no hodc khdng no, nhu, vi
du, arsindol, benzodioxan, benzofuran, croman, cromen, indol, indolin, xanthen, va
cac vong tuwong tw. Cac vi du vé hé vong thom di vong ban d4u bao gdm, nhung khong
giéi han ¢, arsindol, cacbazol, B-cacbolin, croman, cromen, cinolin, furan, imidazol,
indazol, indol, indolin, indolizin, isobenzofuran, isocromen, isoindol, isoindolin,
isoquinolin, isothiazol, isoxazol, naphtyridin, oxadiazol, oxazol, perimidin,
phenanthridin, phenanthrolin, phenazin, phthalazin, pteridin, purin, pyran, pyrazin,
pyrazol, pyridazin, pyridin, pyrimidin, pyrol, pyrolizin, quinazolin, quinolin,

quinolizin, quinoxalin, tetrazol, thiadiazol, thiazol, thiophen, triazol, xanthen.
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"Perhaloalkyl" 13 tp hop con ciia alkyl dwoc thé trong d6 mdi nguyén tir hydro
dugc thay bing nguyén tir halogen giéng nhau hoic khic nhau. Cac vi du vé
perhaloalkyl bao gdm, nhung khong gi6i han &, -CF3, -CF,CF;, va -C(CF;)s.

"Perhaloalkoxy" 14 tip hop con cua alkoxy dugc thé trong d6 mdi nguyén tir
hydro cua R*! dwoc thay bing nguyén tir halogen giéng nhau hodc khac nhau. Céc vi
du vé& perhaloalkoxy bao gdm, nhung khong giéi han &, -OCFs;, -OCF,CF;, va -
OC(CF3)s.

"Nhom bao v&" ding d& chi nhom céc nguyén tir, ma néu duge gin véi nhom
hoat tinh trong phén tir s& che gidu, 1am giam, hodc ngin chin hoat tinh nay. Cac vi du
v& cac nhoém bao vé c6 thé dugc tim thiy trong tai litu W'ufs va Greene, "Protective
groups in organic Synthesis," John Wiley & Sons, 4th ed, 2006; Harrison va céc ddng
tac gia, "Compendium of organic Synthetic Methods," Vols. 1-11, John Wiley & Sons
1971-2003; Larock "Comprehensive organic Transformations," John Wiley & Sons,
xudt ban lan thér 2, 2000; va Paquette, "Enxyclopedia of Reagents for organic
Synthesis;" John Wiley & Sons, xuét ban 1an thtr 11, 2003. Céc vi du vé cdc nhém bao
vé amin bao gdm, nhung khong gi6i han &, formyl, axetyl, trifloaxetyl, benzyl,
benzyloxycacbonyl (CBZ), tert-butoxycacbonyl (Boc), trimetylsilyl (TMS), 2-
trimetylsilyl-etansulfonyl (SES), trityl va cdc nhom trityl dugc thé, alyloxycacbonyl,
9-florenylmetyloxycacbonyl (FMOC), nitro-veratryloxycacbonyl (NVOC), va cac
nhém tuong tu. Céc vi du vé& cac nhém bao vé hydroxy bao gdm, nhung khong giéi
han &, cdc nhém trong d6 nhom hydroxy dugce axyl héa hodc alkyl hoa nhu benzyl, va
trityl ete cling nhu alkyl ete, tetrahydropyranyl ete, trialkylsilyl ete, va alyl ete.

"Silyl" riéng mot minh hogc 14 mot phdn cia nhém thé khac dung dé chi gbc ¢6
cong thirc -SiR**R*'R®! trong d¢6 mdi R*’, R*, va R*! doc 1ap dugc chon tir nhém bao
gbm alkyl, alkoxyl, va phenyl, mdi nhém c6 thé dugc thé, nhu dugc dinh nghia & day.

"Siloxy" riéng mdt minh hogc 1a mot phdn ctia nhém thé khac dung dé chi gbe c6
cong thirc -OSiR*R*'R?! trong @6 m&i nhom R, R*, va R’ doc 1ap dugc chon tir
nhém bao gdm alkyl, alkoxyl, va phenyl, mdi nhoém c6 thé dugc thé, nhw dwge dinh nghia
& day.

"Puoc thé" dung dé chi nhém trong d6 mot hodc nhiéu nguyén tir hydro doc 1ap
duoc thé bing (cac) nhom thé gidng nhau hoic khac nhau. Cac vi du v& c4c nhom thé

bao gf‘)m, nhung khong giéi han ¢, R* R® -0, (-OH), =0, -OR®, .SR% .5, =S, -
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NRR®!, -NR®, -CX;, -CN, -CF;, -OCN, -SCN, -NO, -NO,, =N,, -N3, -S(0),0’,
S(0),0H, -S(0),R%, -08(0)0", -OS(0)%R%, -P(0)(0), -P(O)(OR™)(O),
OP(O)(OR®)(OR®Y), -C(O)R%, -C(S)R®, -C(O)OR®, -C(O)NR*R®!, -C(0)0,
C(S)OR6°, -NR62C(O)NR6°R61, -NR62C(S)NR6°R61, -NR62C(NR63)NR6OR61,

C(NR®)NR¥R®!, -§(0),, NR*R®!, -NR®S(0),R*, -NR®C(O)R®, va -S(O)R% trong
d6 mdi -R* doc 1ap 14 halogen; mdi R* va R®' doc 1ap 1a hydro, alkyl, alkyl dwoc thé,

alkoxy, alkoxy dugc thé, xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl,
heteroxycloalkyl dugc thé, aryl, aryl dwgc thé, heteroaryl, heteroaryl dugc thé,
arylalkyl, arylalkyl dugc thé, heteroarylalkyl, hodc heteroarylalkyl dugc thé, hoac R
va R® cing voi nguyén ti nito ma chung lién két tao thanh vong heteroxycloalkyl,
heteroxycloalkyl dugc thé, heteroaryl, hodc heteroaryl duoc thé, va R® va R® doc lap
1a hydro, alkyl, alkyl dugc thé, aryl, aryl dugc thé, arylalkyl, arylalkyl dugc thé,
xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl, heteroxycloalkyl dugc thé,
heteroaryl, heteroaryl dugc thé, heteroarylalkyl, hogc heteroarylalkyl dugc thé, hodc
R* va R® cing v6i nguyén tir ma chung lién két tao thanh mot hoic nhidu vong
heteroxycloalkyl, heteroxycloalkyl dugc thé, heteroaryl, hoic heteroaryl duoc thé.
Trong mot ) phuong 4n, amin béc ba hodc nito thom ¢6 thé dugc thé béng mot hodc
nhiu nguyén tir oxy dé tao thanh oxit nito twong tng.

"Sulfonat" riéng mdt minh hodc 1a mot phin cta nhom thé khac dung dé chi gbc
luu huynh cé cdng thirc -S(0),0".

"Sulfonyl ri€éng mdt minh hodc 1a mot phin ctia nhém thé khac ding dé chi gbc
luu huynh c6 cong thuc -S(0),R% trong @6 R* c6 thé dugc chon tir nhém bao gdm
hydro, alkyl, alkyl dugc thé, alkoxy, alkoxy dugc thé, xycloalkyl, xycloalkyl dugc thé,
heteroxycloalkyl, heteroxycloalkyl dugc thé, aryl, aryl duoc thé, heteroaryl, heteroaryl
duoc thé, arylalkyl, arylalkyl dugc thé, heteroarylalkyl, va heteroarylalkyl dugc thé.

Trong mot sb phwong 4n, aryl dugc thé va heteroaryl dugc thé bao gdm mot
hodc nhidu nhém thé sau: F, Cl, Br, I, Cy; alkyl, alkyl dugc thé, C,; alkoxy, -
$(0), R**R%!, .-NR¥R’!, -CF;, -OCF;, -CN, -NR*’S(0),R*!, -NR**C(O)R’!, Cs.y aryl,
Cs.10 aryl duge thé, Cs.jo heteroaryl, Cs.io heteroaryl duge thé, -C(O)OR*’, -NO,, -
C(O)RY, -C(O)NR*R®!, -OCHF,, C,; axyl, -SR*, -S(0),0H, -S(0),R*, -S(O)R*, -
C(SRY, -C(0)O, -C(S)ORY®, -NR*C(ONR’'R*, -NRC(S)NR’'R”, vi -

-17-



19545

C(NRsO)NR5 1R52, Cs.3 xycloalkyl, va C;_¢ xycloalkyl dugc thé, trong do mdi RSO, R
va R*? doc 1ap dugc chon tir nhém bao gém hydro va C;-C, alkyl,

Trur khi c¢6 dinh nghia khéc, tAt ca cac sb thé hién lugng céc thanh phﬁn, cac
didu kién phan g, va cac dic tinh hodc cac thong s6 khac duge sir dung trong ban
mo ta ndy duoc hiéu 1a c6 thé thay ddi trong tit ci cAc trudng hop bsi thuat ngit
"khoang". Do d6, trir khi c6 dinh nghia khéc, can hiéu ring cic thong sb vé sb néu trén
trong ban mb ta dudi ddy va yéu ciu bao ho 14 x4p xi. it nhit, va khong c6 du dinh giéi
han don trong dwong vé6i phin yéu cdu bio hd, cac thong sb vé sb can duge doc theo
céc sd c6 y nghia duoc ghi nhan va tng dung céc k§ thuat 1am tron thong thuong.

T4t ca cac khoang sb & ddy bao gdm tét ci céc tri s6 va khoang ctia tat ca tri sd
trong khoang ctia tri s6 dwoc doc. Hon nita, trong khi cac khoang sd va cac thong sb
tao ra pham vi bdc 16 rong 1 xdp xi nhu dwgc mo ta & trén, céc tri sd néu trén trong
phén cac Vi du duogc ghi nhan & muc chinh xac nhét c6 thé, tuy nhién can hiéu rﬁng,
céc trj sb nay vdn chira sai s6 nhét dinh do thiét bi do vi/hoidc k¥ thuat do.

Nhu duoc st dung & day thudt ngit "t bao tinh thé 1ong" dung dé chi cdu tric
chira vét liéu tinh thé 16ng c6 kha ning sap xép trat ty. Céc té bao tinh thé 16ng hoat
tinh 14 cac t& bao trong d6 vt lidu tinh thé 16ng c6 kha ning chuyén dbi gitra cac trang
thai trat tu va r6i loan hodc gitta hai trang thai sép xép trat tu bﬁng cach ap dung luc tr
bén ngoai, nhu di¢n trudng hodc tir trudng. Té bao tinh thé 16ng thy dong 1a cac té bao
trong d6 vat liéu tinh thé 16ng duy tri trang thai trat tw. Mot vi du khong nhim gidi han
v& chi tiét hogc thiét bi chira t& bao tinh thé 1ong hoat tinh bd 12 méan hinh tinh thé 1éng.

Cum tir "pht it nhit mot phin" c6 nghia 14 luong 16p phd tir mot phan dén hoan
toan bé mat chit nén. Cum tir "16p pha dugce xtt 1y it nhét mot phan" ding dé chi 16p
phu trong d6 cac thanh phin c6 thé xir Iy hoic c6 kha ning lién két ngang dugc xtt 1y,
dirgc tao lién két ngang va/hodc dugc phan ting it nhit mét phén. Trong cic phwong 4n
khong nhim gi6i han khic, mic cic thanh phin dugc phan tng, c6 thé thay ddi trong
khoang rong, vi du, tr 5% dén 100% tbng cac thanh phan cé thé xur 1y, c6 kha ning
lién két ngang va/hodc c6 kha ning phan tng.

Cum tir " 16p pht hodc mang chéng mai mon it nhat mot phén" ding d chi 16p
phu hoic mang ching to Bayer Abrasion Resistance Index it nhét 1a tr 1,3 dén 10,0
trong phuong phdp ASTM F-735 Standard Test Method for Abrasion Resistance of
Transparent Plastics va Coatings using the Oscillating Sand Method. Cum tir "16p pht
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chéng phan chiéu it nhit mot phan" 1a 16p phi cai thién it nhit mot phan ban chét
chdng phan chiéu ctia bé mat dwoc pha bing cach gia ting phin trim truyén qua so véi
bé mat khéng duge phu. Su cai thién phan trim truyén qua c6 thé ndm trong khoang tir
1 dén 9 phén trim trén bé mat khong duoc xtr Iy. Noi cach khac, phén trim truyén qua
ctia bé mit duge xir Iy ¢ thé nim trong khoang tir phan trim 16n hon b& mat khong
dugc xir ly t6i 99,9.

Céc phuong 4n khong gii han khac nhau ciia sang ché nay s& dugc mo ta. Mot
phwong 4n khéng nhim gi6i han dé& xuit hop chét ddi mau theo anh sang thuan nghich
nhiét chira nhém kéo dai L ciing duge md ta sau day. Phuong an khong nhdm gi6i han
khac dé xuét hop chét dbi mau theo anh sang thich hop d& c6 it nhét trang thai thir nhit
va trang thai thir hai, trong d6 hop chit d6i mau theo 4nh sang thuan nghich nhiét cé ty
1€ hép thy trung binh 16n hon 1,5 ¢ it nhét mét trang thai nhu dugc x4c dinh theo
phwong phap CELL METHOD, dugc md ta chi tiét du6i ddy. Hon nita, theo céc
phwong 4n khong gi6i han khac nhau, hop chit d6i mau theo anh séng thuan nghich
nhiét co6 ty I¢ hép thu trung binh 16n hon 1,5 & trang thai hoat hdéa nhu dugc xac dinh
theo phwong phap CELL METHOD. Nhu dugc st dung & ddy vé6i cac hop chit dbi
mau theo 4nh séng, thuét ngit "trang thai hoat hoa" ding dé chi hop chét d6i mau theo
anh sang khi dugc bdc 10 ra birc xa quang hoda thich hop dé gdy ra it nhat mot ph?m hop
chét d6i mau theo 4nh sang chuyén ddi cac trang théi.

N6i chung, phwong phap CELL METHOD do ty 1& hip thu trung binh ctia hop
chét d6i mau theo 4nh sang lién quan dén viéc thu dugce phd hép thu cho hop chét dbi
mau theo anh sang, & trang thai hoat hoa hodc khong hoat hda, trong mdi huéng trong
s6 hai huéng phan cuc truc giao trong khi hop chéit ddi mau theo anh sing duoc lién
két it nhat mot phan trong méi truong tinh thé 16ng duge lién két trong td hop té bao.
Cu thé hon, t4 hop té bao nay bao gdm hai nén thiy tinh dbi dién cach nhau 20 micron
+/- 1 micron. Cac nén dugc gén doc hai canh dbi dién dé tao thanh té bao. B& mat bén
trong ctia mdi nén thuy tinh duge phu bang 16p phu polyimit, bé mit ciia n6 dwgc sap
x&p trat tu it nhit mot phin bang cach danh béng. Lién két ctia hop chat ddi mau theo
anh sang dat dugc bing cach dwa hop chit d6i mau theo 4nh séng va mdi truong tinh
thé 16ng vao td hop t& bao nay va cho phép mdi truong tinh thé 1ong lién két véi bé
mit polyimit dugc danh béng. Vi hop chét d6i mau theo 4nh sang c6 trong mdi truong

tinh thé 16ng, lién két cia moi trudng tinh thé 16ng 1am cho hop chét ddi mau theo 4nh
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sang duge lién két. Pugc ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuat nay
danh gia cao la sy lya chon mdi truong tinh thé l6ng va nhiét 49 dugc st dung trong
qué trinh thir nghiém c6 thé anh huéng dén ty 16 hip thu dugc do. Do d6, nhu duge
néu chi tiét hon trong céc Vi dy, v6i muc dich phwong phap CELL METHOD, phép
do ty 1& hap thu duoc thuc hién & nhiét do trong phong 22,8°C + 0,3°C (73°F +/- 0,5°F
hoic cao hon) va mdi trudng tinh thé 16ng 1 Licristal® E7 (dwoc théng bao 13 hdn hop
clia céc hop chét tinh thé 16ng xyanobiphenyl va xyanoterphenyl).

Khi mdi trudng tinh thé 16ng va hop chit d6i mau theo anh sang dugc lién két,
t6 hop té€ bao dugc dat trén dng do ludng quang hoc (dwge mo ta chi tiét hon trong cac
Vi du). Bé thu dugc ty 18 hép thu trung binh & trang théi hoat hda, sy hoat héa hgp
chét d6i mau theo 4nh sang dat dugc bang cach boc 16 hop chit déi mau theo 4nh sang
ra buc xa UV trong thoi gian thich hop dé dat duoc trang thai bdo hoa hoic gén nhu
bao hoa (tirc 13, trang thai trong d6 cac tinh chét hip thu ciia hop chét ddi mau theo
4anh sang khong thay dbi can ban trong khoang thoi gian qua trinh do dwgc thyc hién).
Céc phép do d6 hép thu dugc thuc hién trong mot khoang thoi gian (thdng thudng tir
10 dén 300 gidy) ngdt quang mdi 3 gidy dé 4nh sang dugc phan cuc tuyén tinh vudng
gbe voi 6ng do lwong quang hoc (duge goi 13 mit phéng hoic huéng phan cuc 0°) va
anh sang phén cuc tuyén tinh trong mat phang song song véi dng do ludng quang hoc
(duoc goi 1a mit phing hodc huéng phéan cuc 90°) theo thir tw sau: 0°, 90°, 90°, 0° va
tuong tw. PO hip thy cia anh sang duoc phan cuc tuyén tinh boi cac té bao nay dugc
do tai mdi thoi didm cho tt ca cac bude séng dugc thir nghiém va d hip thu khong
hoat héa (tirc 13, d6 hip thu cua t& bao véi vat liéu tinh thé 1ong va hop chét ddi mau
theo anh sang khong hoat héa) trong ciing khoang budc séng dugc trir di dé thu dugc
phd hép thu cho hop chét d6i mau theo 4nh sang trong mdi mit phing phén cyc 0° va
90° d& thu duoc phd hip thu biét héa trung binh trong m3i mit phing phan cuc dbi véi
hop chét d8i mau theo 4nh séang & trang thai bio hoa hodc gan bio hoa.

Vi du, tham khao Fig. 1, thé hién phd hip thu biét héa trung binh (thudng dugc
xac dinh 13 10) trong mQt mat phéng phén cuc thu duge cho hop chit dbi mau theo 4nh
sang theo mt phuwong 4n khong nhim gi6i han duge bdc 16 & day. Phd hip thu trung
binh (thwdng dwgc x4c dinh 14 11) 1 phd hép thu biét héa trung binh thu duge cho

cing hop chét ddi mau theo 4nh sang trong mit phing phén cuc truc giao.
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Dua trén phd hép thu biét hoa trung binh thu dugce déi v6i hop chit dbi mau
theo 4nh séng, ty 18 hap thu trung binh ctia hop chét ddi mau theo anh sang thu dugc
nhu sau. Ty 1& hdp thu cta hop chét d6i mau theo 4nh séng tai mdi budc song trong
khoang budc séng xac dinh trudc twong Ung voi Amevis /- 5 nanomet (thuong duoc
xéc dinh 14 14 trong Fig. 1), trong d6 Apax.vis 18 bude séng ma tai d6 hop chét d6i mau
theo 4nh séng c6 d6 hip thu trung binh cao nhét trong mit phing bat ky, dugc tinh
toan theo phuong trinh sau:

AR, ;= Ab';; /Ab%; | phwong trinh 1

trong d6, AR;; 12 ty 18 hip thu & budc soéng Ai, Ab'y; 13 d6 hap thu trung binh &

budc séng Ai theo hudng phan cuc (tirc 13, 0° hodc 90°) c¢6 d6 hép thu cao hon, va

Ab%,; 1a d6 hép thu trung binh & budc séng Ai theo hudng phan cuc con lai. Nhu da

dwgc mo ta tir trude, "ty 16 hip thu" ding dé chi ty 18 ctia do hip thu cua birc xa phan

cuc tuyén tinh trong mit phéng thir nhit v&i do hép thu cia cliing bude séng birc xa

phan cuc tuyén tinh trong mat phing truc giao voi mit phing thir nhét, trong d6 mait
phéng thir nhit 1a mit phing c6 do hép thu cao hon.

Sau d6 ty 18 hip thu trung binh ("AR") cho hop chit ddi mau theo 4nh séng
duogc tinh toan b%mg cach chia trung binh céac ty 1¢ hép thu riéng thu dugc véi céc bude
song trong khoang bude séng xac dinh trude (tic 14, Ayax.vist/-5 nanomet) theo phuong
trinh sau; |

AR= (AAR;)/n; phuong trinh 2

trong d6, AR 14 ty 1& hp thy trung binh cta hop chit ddi mau theo anh séang,

AR;; 13 céc ty 18 hép thu riéng (nhu dugc x4c dinh & trén trong phuong trinh 1) véi

mdi budc séng trong khoang budc séng xac dinh trude (tic 1, Apayis +/- 5 nanomet),
van; 12 sb lugng ty 18 hép thu duoc tinh trung binh.

Nhu da duge mo ta tir trude, cc hop chét ddi mau theo anh sang thuén nghich
nhiét thong thuong cé thé chuyén ddi tir trang thai thir nhit sang trang thai tha hai
trong twong rng véi birc xa quang hoa, va quay trd lai trang thai thi nhét trong twong
tng v6i ning lugng nhiét. Cu thé hon, cic hgp chét d6i mau theo anh sang thuin
nghich nhiét thong thuong c6 kha nang chuyén tir mot dang chét ddng phéan (vi du va
khong gidi han &, dang dong) sang dang chét déng phan khac (vi du va khong gi6i han
¢, dang mo) trong tuong Gng vai bire xa quang hoa, va trd lai dang dong khi boc 10 ra

nang luong nhiét. Tuy nhién, nhu d3 dugc md ta tir trude, néi chung céc hop chét dbi
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mau theo 4nh sang thuén nghich nhiét thong thudng khong ching t6 mdt cach manh
m& tinh ludng séc. |

I%ummnmﬁéﬁmwQMM@amm%mﬁmg&anmb®MGﬁy
d& xuit hop chit d6i mau theo 4nh sang thuén nghich nhiét ¢6 ty 1 hip thu trung binh
16n hon 1,5 & it nhét mot trang thai nhu dugc xac dinh theo phuong phip CELL
METHOD va/hodc hgp chét ddi mau theo anh sang thuin nghich nhiét c6 thé dugc st
dung 1am chét trung gian trong qua trinh san xut hop chét déi mau theo 4nh sang c6
ty 16 hip thu 16n hon 1,5. Vi vay, hop chét ddi mau theo 4nh sang thuén nghich nhiét
theo phwong 4n khong nhim gi6i han nay c6 thé thé hién cac dic tinh d6i mau theo
anh sang hitu ich va/hodc cac dic tinh dbi mau theo anh sang hitu ich va ludng séc.
Tirc 13, hop chit dbi mau theo anh sang thudn nghich nhiét c6 thé 12 hop chét c6 thé
d6i mau theo 4nh sang va/hodc ddi mau theo anh sang-ludng sdc thuan nghich nhiét.
Nhu duge st dung & ddy v6i cac hop chit d6i mau theo 4nh sing duge mo ta & day,
thuat ngit "d6i mau theo 4nh sang-ludng sic" c6 nghia la thé hién ca hai dic tinh ddi
mau theo 4nh séng va ludng séc duéi cac diéu kién nhét dinh, cac dic tinh nay it nhét
c6 thé duoc phat hién béi cac thiét bi.

Theo céc phuong 4n khong nhim gidi han khéc, cac hgp chét d8i mau theo anh
séng thusn nghich nhiét c6 thé 1a cic hop chdt ddi mau theo 4nh séng c6 thé thuén
nghich béi nhiét c6 ty 16 hap thu trung binh nim trong khoang tir 4 dén 20, tir 3 dén 30,
hoic tir 2,0 dén 50 & it nhAt mot trang thai nhu duge xé4c dinh theo phwong phép CELL
METHOD. Pugc ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thut ndy danh gia
cao 1a ty 18 hip thu trung binh cta hop chét d6i mau theo 4nh sing cang 16n thi hop
chit d6i mau theo anh sang phén cuc tuyén tinh cang 16n. Do d6, theo cac phuong an
khong gidi han khac nhau, cac hgp chét d6i mau theo 4nh sang thuan nghich nhiét c6
thé ¢ ty 18 hdp thy trung binh bt ky cin thiét dé dat dugc muc phan cyc tuyén tinh
mong mudn. |

Trong mét sd phuong 4n, cac hop chét dugc mo ta & day co thé 13 cac hop chét
ludng séc va/hodc ddi mau theo dnh sdng, va c6 cong thuc I dudi day, trong d6 cac
dinh nghia vé cic nhom thé cé cliing nghia nhu dugc md ta & day trir khi c6 dinh nghia
khac:
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trong d6 A' biéu dién aryl tuy y dugc thé hodc heteroaryl tuy y dugc thé. Tham
khao Céng thic I, A' ¢6 thé bao gdbm cic nhoém "aryl" hoic "heteroaryl” bat ky da
dugc dinh nghia & trén, bao gdm cdc nhém monoxyelic va multixyclic. Hon nita, A' ¢§
thé 1a khong dugc thé, dugc thé mot lan, hodc dugc thé nhiéu 1an, trong d6 moi phén
tr thé doc lap duoc chon tir cac nhém nhu dd duge dinh nghia & trén cho thuét ngit
"duge thé." Cling nhu vy cac phan tir thé tiy ¥ ¢6 thé doc 1ap dugc chon tir cAc nhoém
dugc dinh nghia dudi ddy cho R; va Ry trong Cong thirc IA. Ngoai ra, A' ¢ thé duoc
thé br?mg tir 0 dén 10 nhom, vi du, A’ ¢6 thé duoc thé béng tr 0 dén 8 nhom, hodc A' ¢o
thé dugc thé bing tir 0 dén 6 nhom, hodic A" c6 thé duge thé biang tir 0 dén 4 nhom
hoic A' ¢6 thé dugc thé bang tir 0 dén 3 nhom.

Céc hop chét duge mo ta & dy c6 thé ¢6 cong thitc dudi diy, trong d6 cac s6 1a
sb luong nguyén tir trong vong naphtopyran va trong cac dinh nghia vé cac nhom thé
c6 cung nghia nhu dugce md ta ¢ day trir khi ¢6 dinh nghia khac:

m(Ra)

Cu thé hon, cac hop chét duge mb ta & day c6 cong thirc IA dudi déy:
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R¢ .' \’/’\%
(Rs)n_

Cong thuc 1A
trong do;

mdi R; va R, doc 1ap duoc chon tir nhém bao gém hydro, hydroxy va cac nhom
d6i anh hodc khong dbi anh dwoc chon tir nhém bao gdm heteroalkyl tuy ¥ dugc thé,
alkyl tuy y dugc thé, alkenyl tuy y duoc thé, alkynyl tuy y dugc thé, aryl tuy y dugc
thé, heteroaryl tuy y duoc thé, xycloalkyl tuy y dwgc thé, heteroxycloalkyl tuy y duoc
thé, halogen, amino tuy y duoc thé, cacboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy
tuy v duoc thé, va aminocacbonyl, hodc R; va R; ¢6 thé cing vdi cac nguyén tr & giita
bét ky dé tao thanh nhém duge chon tir nhém bao gdm oxo, xycloalkyl tuy y dugc thé,
va heteroxycloalkyl tuy y duge thé;

R; mdi 1an xuét hién, doc 14p dugce chon tir cic nhém d6i anh hodc khong dbi
anh dugc chon tr nhém bao gdébm formyl, alkylcacbonyl, alkoxycacbonyl,
aminocacbonyl, arylcacbonyl, aryloxycacbonyl, aminocacbonyloxy,
alkoxycacbonylamino, aryloxycacbonylamino, axit boronic, cic este cia axit boronic,
xycloalkoxycacbonylamino, heteroxycloalkyloxycacbonylamino,
heteroaryloxycacbonylamino, alkyl tuy y dugc thé, alkenyl tuy y dugc thé, alkynyl tuy
y dugc thé, halogen, xycloalkyl tuy y duoc thé, aryl duoc thé tiy y, heteroaryl tuy y
duoc thé, alkoxy tuy ¥ duoc thé, heteroalkyl tuy ¥ dwoc thé, heteroxycloalkyl tuy y duoc
thé, va amino tuy y dugc thé;

R4 duoc chon tir nhom bao gﬁ‘)m hydro, R3 va Ly;

mdi m va n doc lap 1a sb nguyén dugc chon tir 0 dén 3;

mdi B va B’ doc 1ap duoc chon tir nhom bao gi”)m L3, hydro, halogen, va céc
nhom déi anh hodc khong dbi anh duge chon tir nhém bao g6m metaloxenyl, alkyl tuy
y duge thé, alkenyl tuy y duoc thé, alkynyl tuy ¥ dugc thé, heteroalkyl tuy y dugc thé,
alkoxy tuy y duoc thé, aryl tuy y dugc thé, heteroaryl tuy y duoc thé, heteroxycloalkyl

tuy y duge thé, va xycloalkyl tuy y dugc thé, hodc trong d6 B va B' cung véi céc

-24-



19545

nguyén tir & giita bt ky dé tao thanh nhém duoc chon tir nhém bao gdm xycloalkyl
tuy v duoc thé va heteroxycloalkyl tuy y duogc thé; va

L., L,, va Ly mdi lan xuét hién, doc 14p dugc chon tir nhom kéo dai dbi anh
hodc khong d6i anh ¢ cong thirc:

- [S1le ~[Q1-[Salale -[Qa2-{S3]eler -[Qs ~[4]elr -Ss -P trong do:

(a) Q;, Q, va Q; mdi 14n xuét hién, doc 1ap dugc chon tir nhém hoa tri hai duge
chon tir nhém bao gdm aryl tuy y duoc thé, heteroaryl tuy y duoc thé, xycloalkyl tuy y
duoc thé, va heteroxycloalkyl tuy y duoc thé;

trong d6 cac phan tir thé doc 14p dwoc chon tir nhém bao gdbm P, mesogen tinh
thé 16ng, halogen, poly(C;-Cig alkoxy), C;-Cyg alkoxycacbonyl, C;-C,g alkylcacbonyl,
C;-C;3 alkoxycacbonyloxy, aryloxycacbonyloxy, perflo(C;-C;g)alkoxy, perflo(C;-
Cig)alkoxycacbonyl, perflo(C;-Cig)alkylcacbonyl, perflo(C;-C;g)alkylamino, di-
(perflo(C;-Cyg)alkyl)amino, perflo(C;-Cyg)alkylthio, C;-Cig alkylthio, C;-C;g axetyl,
C;-Cy xycloalkyl, C;-Cyg xycloalkoxy, Ci-C;s alkyl mach théng, va C;-Cyg alkyl mach
nhanh;

trong d6 C;-C;g alkyl mach thang va C,-C g alkyl mach nhdnh nay dugc thé mot
lan béng nhém duge chon tir nhom bao gém xyano, halogen, va C;-C,g alkoxy; hodc

trong d6 C; -Cyg alkyl mach thing va C;-C g alkyl mach nhanh nay duoc thé
nhiéu I4n bang it nhét hai nhém ddc 1ap duoc chon tir nhém bao gdm halogen, -M(T)(
1y va -M(OT)(.1), trong d6 M dugc chon tir nhém bao gém nhdm, antimon, tantali,
titan, zirconi va silicon,‘T dugc chon tor nhém bao g6m cac géc hitu co, cac géc
hydrocacbon chtre hitu co, cac gbe hydrocacbon béo va cac gbc hydrocacbon thom, va
t 1a hoa tri cia M;

(b) mdi ¢, d, e, va £ doc 1ap dugc chon tur sb nguyén tur 1 dén 20; vamdi S,, Sy,
S3, S4, va S5 doc 18p duogc chon mdi 14n xuét hién tir don vi dém dugce chon tir:

(i) alkylen tuy y dugc thé, haloalkylen tuy y dugc thé, -Si(CH,),-, va -
(Si[(CH;),]O)s-, trong d6 g mdi Em xuét hién doc 1ap duge chon tir s6 ﬁguyén
tr 1 dén 20; h mdi lan xuét hién doc 13p dugc chon tur sb nguyén tur 1 dén 16; va
cac nhom thé cho alkylen va haloalkylen doc 1ap dugc chon tir nhém bao gdm
C;-Cy3 alkyl, C5-Cyg xycloalkyl va aryl;

(ii) -N[Z]-, -C(Z)=C(Z) -, -C(Z)=N-, -C(Z"),-C[Z'],-, va lién két don,

trong d6 Z mdi 14n xuit hién doc lap dugc chon tir nhém bao gf”)m hydro, C;-
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Ci3 alkyl, C3-Cg xycloalkyl va aryl, va Z’ mdi 14n xuét hién doc 1ap duoc chon
tir nhém bao gdbm C;-C g alkyl, C5-Cyo xycloalkyl va aryl; va
(i) -O-, -C(=0)-, -C=C-, -N=N-, -S-, -S§(=0)-, -(0=)S(=0)-, -

(0=)S(=0)0-, -0(0=)S(=0)0- va gbc C;-Cy4 alkylen mach thing hoic mach

nhanh, géc C4-Cy4 alkylen nay khong duogc thé, dugc thé mot 1an bai Xyano

hodc halogen, hodc dugc thé nhiéu 14n boi halogen,

voi diéu kién 1a néu hai don vi dém chira céac nguyén tr khac loai dugc
lién két v6i nhau thi cac don vi dém duoc lién két sao cho céc nguyén tir khéac
loai ctia don vi dém thir nh4t khong dugc lién két truc tiép véi cac nguyén tir
khac loai cia don vi dém thir hai, va

v6i didu kién 1a néu S, va Ss dugce lién két 1an luot v6i Cong thirc I va P,
thi chung duoc lién két sao cho hai cac nguyén tir khac loai khéng dugc lién két
truc tiép v0O1 nhau;

(¢) P mdi 14n xuét hién, doc 14p dugce chon tir nhém bao gdm hydroxy, amino,
C,-Cy3 alkenyl, C,-C3 alkynyl, azido, silyl, siloxy, silylhydrua, (tetrahydro-2H-pyran-
2-yloxy, thio, isoxyanato, thioisoxyanato, acryloyloxy, metacrytoyloxy, 2-
(acryloyloxy)etylcacbamyl, 2-(metacryloyloxy)etylcacbamyl, aziridinyl,
alyloxycacbonyloxy, epoxy, axit cacboxylic, este cacboxylic, acryloylamino,
metacryloylamino, aminocacbonyl, C; -C;g alkyl aminocacbonyl, aminocacbonyl(C;-
Cig)alkyl, C;-C;z alkyloxycacbonyloxy, halocacbonyl, hydro, aryl, hydroxy(C;-
Cig)alkyl, (C;-Cyg)alkyl, C;-Cyg alkoxy, amino(C, -Cyg)alkyl, C;-C;g alkylamino, di-
(Cy-Cyg)alkylamino, Ci-Cqg alkyl(C;-Cqg)alkoxy, C;-Cs alkoxy(C;-C;s)alkoxy, nitro,
poly(C;-Crg)alkyl ete, (Ci-Cyg)alkyl(Ci-Cyg)alkoxy(C;-Cig)alkyl, polyetylenoxy,
polypropylenoxy, etylen, acryloyl, acryloyloxy(C,-Cs)alkyl,  metacryloyl,
metacryloyloxy(C,-Cg)alkyl, 2-cloacryloyl, 2-phenylacryloyl, acryloyloxyphenyl, 2-
cloacryloylamino, 2-phenylacryloylaminocacbonyl, oxetanyl, glyxidyl, xyano,
isoxyanato(C; -Cyg)alkyl, este cta axit itaconic, vinyl ete, vinyl este, dan xuét styren,
polyme tinh thé long mach chinh va mach bén, dAn xuét siloxan, dan xuét etyleimin,
din xuét axit maleic, din xuit maleimit, dan xuét axit fumaric, dan xuét axit xinamic
khong dugc thé, dAn xuét axit xinamic dugc thé béi it nhét mot metyl, metoxy, Xyano
va halogen, va cac nhom hoa tri mot hodc hoa tri hai dbi anh hoic khong dbi anh duoc
thé hodc khong duoc thé duoc clion tir nhom bao gdm gbc steroit, gbc terpenoit, gdc

alkaloit va hdn hop cua chiing, trong d6 cac nhom thé doc 13p dugc chon tir nhoém bao
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‘gém Ci-Cgalkyl, C;-Cy3 alkoxy, amino, Cs-C;y xycloalkyl, C;-C;3 alkyl(C;-
Cig)alkoxy, flo(C;-Cyg)alkyl, xyano, xyano(C;-Cig)alkyl, xyano(C;-C,g)alkoxy hodc
hén hop cta ching, hodc P 14 ciu truc ¢o tir 2 @én 4 nhom phéan Gmg hodc P 1 tién chit
polyme hoa hoan vi mé vong khong duge thé hodc dugce thé hodc P 1a hop chét doi
mau theo anh sang dugc thé hodc khong duge thé; va

(d) mdi d', e' va f doc lap dugc chon tir 0, 1, 2, 3, va 4, véi diéu kién téng cla
d'+e'+f itnhit1a 2.

Tham khao Céng thirc IA, mdi R; va R, ¢6 thé doc lap dugc chon tir nhém bao
gdm hydro, hydroxy, va cac nhém dbi anh va khong d6i anh dugc chon tir nhém bao
gbm heteroalkyl tuy v dugc thé, alkyl tuy y dugc thé, aryl tuy y dugc thé, heteroaryl
tuy y dugc thé, xycloalkylhalogen tuy y dugc thé, amino tuy y dugc thé, cacboxy,
alkylcacbonyl, alkoxycacbonyl, alkoxy tuy y dugc thé, va aminocacbonyl hodc R; va
R, c6 thé cing vdi cac nguyén tir & giita bt ky dé tao thanh nhém duoc chon tir nhém
bao gdm oxo, xycloalkyl tuy y dugc thé va heteroxycloalkyl tuy y duoc thé;

R; mbi lan xudt hién, co6 thé doc 1ap dugc chon tr nhom bao gém formyl,
alkylcacbonyl, alkoxycacbonyl, aminocacbonyl, arylcacbonyl, aryloxycacbonyl, alkyl
tuy v duoc thé, este clia axit boronic, halogen, xycloalkyl tuy y duoc thé, aryl tuy y
dugc thé, alkoxy tuy v duoc thé, heteroalkyl tuy y dugc thé, heteroxycloalkyl tuy y
dugce thé va amino tuy ¥ dugc thé;

1n6in1varlcéthéd@claplésénguyélduqcchont&()dé12;

mdi B va B' ¢6 thé doc 1ap dugc chon tir nhém bao gE”)m L3, hydro, halogen, cac
nhom ddi anh hodc khong dbi anh duoc chon tir nhém bao gbdm alkyl tuy y dugc thé,
alkenyl tuy v dugc thé, heteroalkyl tuy y duoc thé, alkoxy tuy y duogc thé, aryl tuy y
duoc thé, heteroaryl tuy ¥ duge thé, va xycloalkyl tuy ¥ duoc thé, hodc trong d6 B va
B' cung véi cac nguyén tir & gilta bt ky dé tao thanh nhém dugc chon tir nhém bao
gbm xycloalkyl tuy y dugc thé va heteroxycloalkyl tuy y dugc thé;

Li, L,, va L; mdi 14n xut hién, c6 thé doc lap duge chon tir nhom kéo dai ddi
anh hoic khong dbi anh c6 cong thirc:

- [S1]e-[Qu-[S2lale -[Q2-[Sslele [Qs-[Sal¢lp -Ss-P trong do:

(@) Q1, Qz, va Q; mdi 14n xuét hién, doc 1ap duoc chon tir nhdm hoa tri hai duge
chon tir nhém bao gdm aryl tuy y duge thé va heteroaryl tuy y dugc thé, xycloalkyl tuy
y dugc thé va heteroxycloalkyl tuy ¥ dugc thé;
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trong d6 cdc nhom thé doc 1ap dugc chon tr nhém bao g61n P, mesogen tinh thé
long, halogen, poly(C;-Cy, alkoxy), C;-C;, alkoxycacbonyl, C;-C;, alkylcacbonyl,
perflo(C;-Cy,)alkoxy, perflo(C,-Cjy)alkoxycacbonyl, perflo(C;-C,)alkylcacbonyl, C;-
Cig axetyl, C3-C; xycloalkyl, C;-C;xycloalkoxy, C;-Cy, alkyl mach théng, va C-Cq
alkyl mach nhanh,

trong d6 C;-Cy; alkyl mach théng, va C;-Cy, alkyl mach nhénh nay dugc thé
mot 1an b%mg nhom dugce chon tir nhém bao g6m halogen, C;-C,, alkoxy, hodc

trong d6 C;-C;, alkyl mach théng, va Cy-Cy, alkyl mach nhanh nay dugc thé
nhiéu l4n bang it nhét hai nhém doc 1ap duge chon tir halogen;

(b) mbi ¢, d, e, va f ddc 1ap duge chon tur ) nguyén tur 1 dén 10; vamdi S, S,,
S3, S4, va S5 ddc lap dugce chon mdi 1an xuét hién tr don vi dém duoc chon tir:

(1) alkylen dugc thé hoic khong duoc thé, haloalkylen duogc thé hoic
khong dugc thé, -Si(CHy)-, va ~(Si[(CH;),]0)y-, trong d6 g mdi 14n xuét hién
doc 1ap dugc chon tu s6 nguyén tu 1 dén 10; h mdi 14n xuit hién doc 1ap dugc
chon tir s6 nguyén tir 1 dén 8; va cac nhém thé cho alkylen va haloalkylen ddc
1ap duoc chon tir nhém bao gdm C;-Cy, alkyl, C3-C; xycloalkyl va phenyl;

(i) -N(2)-, -C(Z)=C(Z)-, va lién két don, trong d6 Z mdi lan xuit hién
doc lap dugc chon tr nhém bao gém hydro, C;-C; alkyl, C;-C; xycloalkyl va
phenyl; va

(iii) -O-, -C(=0)-, -C=C-, -N=N-, -S-, va -S(=0)-,

v6i didu kién 12 néu hai don vi dém chira cac nguyén tir khéc loai duge
lién két voi nhau thi cac don vi dém duoc lién két sao cho cac nguyén tit khac
loai ciia don vi dém thur nhét khong dugc lién két truc tiép v0Gi cac nguyén tu
khac loai cua don vi dém th hai, va

v6i diéu kién 12 néu S, va Ss dugc lién két 14n luot v6i Cong thirc I va P,
thi chung duoc lién két sao cho hai cac nguyén tit khac loai khdng dugc lién két
truc tiép vO1 nhau;

(c) P mdi 14n xuét hién, doc 1ap dugc chon tir nhém bao g6m hydroxy, amino,
C,-Cjy alkenyl, C,-Cy; alkenyl, silyl, siloxy, (tetrahydro-2H-pyran-2-yl)oxy,
isoxyanato, acryloyloxy, metacryloyloxy, epoxy, axit cacboxylic, este cacboxylic, C;-
Cy, alkyloxycacbonyloxy, halocacbonyl, hydro, aryl, hydroxy(C;-Cyy)alkyl, C;-
Cppalkyl, C;-C;, alkoxy, etylen, acryloyl, acryloyloxy(C;-Ci,)alkyl, metacryloyl,

metacryloyloxy(C; -Cy,)alkyl, oxetanyl, glyxidyl, vinyl ete, dan xuét siloxan, dan xut
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axit xinamic khong dugc thé, din xuit axit xinamic dugc thé boi it nhdt mot metyl,
metoxy, xyano va halogen, va cdc nhom hoa tri mdt hodc hoa tri hai dbi anh hodc
khong ddi anh dugc thé hodc khong duoc thé duge chon tir gbe steroit, trong d6 mbi
nhém thé doc 1ap dugc chon tir nhdém bao gém C,4-Cy; alkyl, C4-Cy;, alkoxy, amino, Cs-
C; xycloalkyl, Cy -Cy; alkyl(C;-Cy,)alkoxy, hodc flo(C;-Cyy)alkyl, hodc P 1a cAu tric
¢6 tir 2 dén 4 nhém phan Gmg; va

(d) mbi d', e va f doc 14p duoc chon tir 0, 1, 2, 3, va 4, voi didu kién 14 tong
ciad + e + f it nhat 12 2.

Ngoai ra, mdi R1 va R2 ¢6 thé doc 1ap duge chon tir nhém bao gdm hydro,
hydroxy, va cic nhom ddi anh duge chon tir nhém bao gdm heteroalkyl tuy y dugc
thé, alkyl tuy y dugc thé, aryl tuy y dugc thé, xycloalkyl tuy ¥ dwoc thé, halogen,
cacboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy tuy y dugc thé, va aminocacbonyl
hodc R1 va R2 c6 thé ciing vdi cac nguyén tir & gitra dé tao thanh nhom duge chon tir
nhém bao gdm oxo va xycloalkyl tuy ¥ dugc thé;

R3 mdi l14n xudt hién, c6 thé doc 13p dugc chon tr nhém bao génl
alkylcacbonyl, alkoxycacbonyl, aminocacbonyl, alkyl tuy y duoc thé, este clia axit
boronic, halogen, xycloalkyl tuy ¥ dwgc thé, aryl tuy y dugc thé, alkoxy tuy ¥ dugc
thé, heteroxycloalkyl tuy y duge thé va amino tuy y duoc thé;

trong do mdi m va n doc 1ap 1a s6 nguyén dugc chon tir 0 dén 2;

mdi B va B’ doc 18p dugc chon tir nhém bao g6m L3, hydro, cac nhém dbi anh
duoc chon tir nhom bao gdm alkyl tuy ¥ dwoc thé, alkenyl tuy ¥ duoc thé, aryl tuy y
dugc thé, heteroaryl tuy v dugc thé, va xycloalkyl tuy y duge thé, hodc trong d6 B va
B' cing vdi cic nguyén tir & giira bat ky dé tao thanh nhém dugc chon tir xycloalkyl
tuy ¥ duoc thé;

L1, L2, va L3 mdi lan xuét hién, doc lap duge chon tir nhom kéo dai dbi anh
hoic khong ddi anh c¢6 cong thire:

- [S1]c -[Q1-[S2]d]d’ —[Q2 —[S3]e]e’ -[Q3-[S4]f ] -S5 -P trong do:

(a) Q1, Q2, va Q3 mdi lan xuét hién, doc lap dugc chon tir nhém héa tri hai
duoc chon tr nhém bao gdm aryl tuy y dugc thé va heteroaryl tuy y duge thé,
xycloalkyl tuy y duoc thé va eteroxycloalkyl tuy y dugc thé;

trong d6 cac phan ti thé doc 1ap dwgc chon tir nhém bao gbm P, C1-C6
alkoxycacbonyl, perflo(C1-Cé6)alkoxy, C3-C7 xycloalkyl, C3-C7 xycloalkoxy, C1-C6
alkyl mach thang, va C1-C6 alkyl mach nhanh,
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trong d6 C1-C6 alkyl mach thing, va C1-C6 alkyl mach nhanh nay duoc thé
mét 1an bang nhém duoc chon tir nhém bao gdm halogen va C1-C12 alkoxy, hoic

trong d6 C1-C6 alkyl mach thing, va C1-C6 alkyl mach nhanh nay dugc thé
nhiéu 1an b%tng it nhét hai nhom doc 138p duoc chon tir halogen;

(b) mdi ¢, d, e, va f doc 1ap duogc chon tir s6 nguyén tir 1 dén 10; va mdi S1, S2,
S3, S4, va S5 doc 1ap dugce chon mdi 14n xuét hién tir don vi dém duoc chon tir:

(i) alkylen dugc thé hodc khong dugc thé;

(i) -N(Z)-, -C(Z)=C(Z)-, va lién két don, trong d6 Z mdi l4n xuit hién doc lap
dwoc chon tir nhém bao gdm hydro va C1-C6 alkyl; va

(iii) -O-, -C(=0)-~, -C=C-, va -N=N-, -S-;

v6i didu kién 12 néu hai don vi dém chtra cac nguyén tir khac loai dugc lién két
v6i nhau thi cac don vi dém duoc lién két sao cho cac nguyén tir khac loai ctia don vi
dém thir nhat khong dugc lién két truc tiép véi cac nguyén tu khac loai ciia don vi dém
thir hai, va

v6i didu kién 1a néu S1 va S5 dugce lién két 1an luot véi Cong thie I va P, thi
chung duogc lién két sao cho hai cic nguyén tir khac loai khong dugc lién két truc tiép
v0i nhau;

(c) P mbi 1an xuét hién, doc lap duogc chon tr nhém bao gém hydroxy, amino,
C2-C6 alkenyl, C2-C6 alkenyl, siloxy, (tetrahydro-2H-pyran-2-yl)oxy, isoxyanato,
acryloyloxy, metacryloyloxy, epoxy, axit cacboxylic, este cacboxylic, CI1-C6
alkyloxycacbonyloxy, hydro, aryl, hydroxy(C1-Cé6)alkyS, C1-C6 alkyl, etylen,
acryloyl, acryloyloxy(C1-C12)alkyl, oxetanyl, glyxydyl, vinyl ete, din xuét siloxan, va
cdc nhom hoa tri mot hodc hoa tri hai di anh hoic khong dbi anh dugce thé hoic
khong duogc thé dugc chon tir géc steroit, trong d6 mdi nhom thé doc 1ap dugc chon tir
nhém bao gdm C1-C6 alkyl, C1-C6 alkoxy, amino, C3-C7 xycloalkyl.

Cu thé hon, mdi R1 va R2 ¢6 thé doc 18p dugc chon tr nhém bao gém metyl,
etyl, propyl va butyl; R3 va R4 mdi lin xudt hién c6 thé doc 14p dugc chon tir nhom
bao gém metyl, etyl, brom, clo, flo, iot, metoxy, etoxy va CF3: mdi B va B’ doc 1ap
duogc chon tir phenyl duoc thé béng mot hodc nhiéu nhém doc lap dugc chon tir nhom
bao gdm aryl, heteroaryl, heteroxycloalkyl, alkyl, alkenyl, alkynyl, alkoxy, halogen,
amino, alkylcacbonyl, cacboxy, va alkoxycacbonyl; va véi L1: QI 1a aryl khong dwoc
thé; ¢' 1a 1 hodc 2; e mdi lan xudt hién 1a 1; $3 mdi lan xuét hién 1a lién két don; Q2

mdi 14n xudt hién doc 1ap duogc chon tir aryl tuy y dugc thé; £ 1a 1;fla 1; S4 1a lién Kkét
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don; va Q3 1a xycloalkyl tuy y duoc thé; S5 14 -(CH2)g-, trong d6 g la s6 nguyén tir 1
dén 20; va P 1a hydro.

Thong thuong, R1 va R2 1a metyl; R3 va R4 mdi 14n xuét hién doc 1ap dugc
chon tir nhom bao g&”)m metyl, brom, clo, flo, metoxy, va CF3; mdi B va B’ ddc lap
dugc chon tir phenyl duoc thé bing mot nhém duge chon tir nhém bao gbm C1-C4
alkoxy, flo, CF3, piperidinyl, va morpholino; va d6i v6i L1:Q1 1a phenyl khong duoc
thé; Q2 mdi 1an xuét hién 1a phenyl khong duoc thé; Q3 1a xyclohexyl khong dugce thé;
vaglas,

TTongsécéchqpch&iheoséngché;LlcéthéGUQcchQntﬁnMénlbaogénn

4-[4-(4-butyl-xyclohexyl)-pheny]-xyclohexyloxy;

4"-butyl-[1, 1°, 4, 1"]terxyclohexan-4-yloxy;

4-[4-(4-butyl-phenyl)-xyclohexyloxycacbonyl]-phenoxy;

4'-(4-butyl-benzoyloxy)-biphenyl-4-cacbonyloxy;
4-{4-pentyl-phenylazo)-phenylcacbamoyl;
4-(4-dimetylamino-phenylazo)-phenylcacbamoyl;
4-[5-(4-propyl-benzoyloxy)-pyrimidin-2-yl]-phenyl
4-[2-(4’-metyl-biphenyl-4-cacbonyloxy)-1,2-diphenyl-etoxycacbonyl]-phenyl;
4-(1,2-diphenyl-2-{3-[4-(4-propyl-benzoyloxy)-phenyl]-acryloyloxy} -
etoxycacbonyl)-phenyl;
4-[4-(4-{4-[3-(6-{4-[4-{4-nonyl-benzoyloxy)-phenoxycacbonyl]-phenoxy} -
hexyloxycacbonyl)propionyloxy]-benzoyloxy} -benzoyloxy)-phenyl]-piperazin-1-yl;
4-[4-(4-{4-[4-(4-nonyl-benzoyloxy)-benzoyloxy]-benzoyloxy}-  benzoyloxy)-
phenyl]-piperazin-1-yl;
4-(4'-propyl-biphenyl-4-yletynyl)-phenyl;
4-(4-flo-phenoxycacbonyloxy)-piperidin-1-y1;
2-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxy]-indan-5-yl;
4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxycacbonyloxy]-piperidin-1-yl;
4-{biphenyl-4-cacbonyloxy)-piperidin-1-yl;
4-{naphtalen-2-cacbonyloxy)-piperidin-1-yl;
4-(4-phenylcacbamoyl-phenylcacbamoyl)-piperidin-1 -yl;
4-(4-(4-phenylpiperidin-1-yl)-benzoyloxy)-piperidin-1-yl;
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4-butyl-[1,1',4* 1"]terpheny[-4-yl;
4-{4-pentadecafloroheptyloxy-phenylcacbamoyl)-benzyloxy;
4-(3-piperidin-4-yl-propyl)-piperidin-1-yl;
4-(4-{4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,
15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxycacbonyloxy]-
benzoyloxy}-phenoxycacbonyl)phenoxymetyl;
4-[4-(4-xyclohexyl-phenylcacbamoyl)-benzyloxy]-piperidin-1-yl;
4-[4-(4-xyclohexyl-phenylcacbamoyl)-benzoyloxy]-piperidin-1-yl;
N-{4-[(4-pentyl-benzyliden)-amino]-phenyl }-axetamidyl;
4-(3-piperidin-4-yl-propyl)-piperidin-1-yl;
4-{4-hexyloxy-benzoyloxy)-piperidin-1-yl;
4-{4'-hexyloxy-biphenyl-4-cacbonyloxy)-piperidin-1-yl;
4-(4-butyl-phenylcacbamoyl)-piperidin-1-yl;
4-[4-[4-[4-piperidinyl-4-oxy]-phenyl]phenoxy]piperidin-4-yl;
4-(4-(9-(4-butylphenyl)-2,4,8,10-tetraoxaspiro[5.5Jundec-3-yl)
phenyl)piperazin-1-yl;
4-(6-(4-butylphenyl)cacbonyloxy-(4,8-dioxabixyclo[3.3.0]oct-2-
yl))oxycacbonyl)phehyl ;
1-{4-[5-(4-butyl-phenyl)-[1 ,3]dioxan-2-yl]-phenyl}-4-metyl-piperazin-1-yl;
4-(7-(4-propylphenylcacbonyloxy)bixyclo[3.3.0]oct-2-yl)oxycacbonyl)phenyl;
4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,-16,17-
tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxycacbonyloxy;
(4-trans-(4-pentylxyclohexyl)benzamido)phenyl;
(4-(4-trans-(4-pentylxyclohexyl)phenoxy)cacbonyl) phenyl;
4-(4-(4-trans-(4-pentylxyclohexyl)phenyl)benzamido) phenyl;
4-((trans-(4’-pentyl-[1,1°-bi(xyclohexan)]-4-yl)oxy)cacbonyl)phenyl;
4-(4’-(4-pentylxyclohexyl)-[1,1’-biphenyl]-4-ylcacboxamido)phenyl;
4-((4'-(4-pentylxyclohexyl)-[ 1,1'-biphenyl]-4-cacbonyl)oxy)benzamido;
4-(4'-(4-pentylxyclohexyl)-[1,1'-biphenyl]-4-cacbonyl)piperazin-1-yl;
4-(4-(4-trans-(4-pentylxyclohexyl)phenyl)benzamido)-2-(triflometyl)phenyl;
2-metyl-4-trans-(4-((4'-trans-(4-pentylxyclohexyl)biphenyl-4-yloxy)cacbonyl)-
xyclohexancacboxamido)phenyl;

4’-(4'-pentylbi(xyclohexan-4-)cacbonyloxy)biphenylcacbonyloxy;
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4-(((3S.885,98,10R,13R,148S,17R)-10,13-dimetyl-17-((R)-6-metylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]-phenanthren-3-
yloxy)cacbonyl)piperazin-1-yl; va
4-((S)-2-metylbutoxy)phenyl)-10-(4-(((3R,3aS,6S,6aS)-6-(4’-trans-(4-
pentylxyclohexyl)biphenylcacbonyloxy)hexahydrofuro[3,2-b]furan-3-
yloxy)cacbonyl)phenyl.
Cu thé hon, céac hop chit dugc mo ta & day co thé duge chon tir nhém bao gém:
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(trans-4-pentylxyclohexyl)benzamido)-
phenyl]-13,13-dimetyl-12-brom-3,13-dihydro-indeno[2°,3°,3,4|napbtho[1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-((4-(trans-4-pentylxyclohexyl)phenoxy)-
cacbonyl)phenyl]-6,13,13-trimetyl-3,13-dihydro-indeno[2°,3";3,4naphto[ 1,2-b]pyran;
3-(4-Flophenyl)-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-pentyl-
xyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-11,13,13-trimetyl-3,13-dihydro-
indeno[2’,3”;3,4]naphto[1 ,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(trans-4-pentylxyclohexyl)benzamido)-
phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-indeno[2’,3”:3,4 Jnaphto[ 1.2-b]pyran;
3-(4-Metoxyphenyl)-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;
3-(4-Metoxyphenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentyl(xyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2’,3”:3,4]naphto[ 1,2-b]pyran;
3-(4-Flophenyl)-3-(4-piperidinophenyl)-10-[4-((4-(trans-4-
pentylxyclohexyl)phenoxy)cacbonyl)phenyl]-12-brom-5,7-diflo-13,13-dimetyl-3,13-
dihydro-indeno[2°,3’:3,4naphto[ 1,2-b]pyran;
3-Phenyl-3-(4-ptperidinophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-12-brom-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2’,3”:3,4]naphto[ 1,2-b]pyran;
3-Phenyl-3-(4-piperidinophenyl)-10-[4-((4-(trans-4-pentylxyclohexyl)-
phenoxy)cacbonyl)phenyl]-12-brom-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2’,3”:3,4]naphto[1 ,2-b]pyran;
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3-(4-Flophenyl)-3-(4-pipendinophenyl)-10-[4-(4-(4-(trans-4-pentyl-
xyclohexyl)-phenyl)benzamido)phenyl]-12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2°,3”:3,4]naphto[ 1 ,2-b]pyran; ’
3,3-Bis(4-metoxydinophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-12-brom-6,7-dimetoxy-11,13,13-trimetyl-3,13-dihydro-
indeno[2°,3”:3,4]naphto[ 1 ,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10,12-bis[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzarnido)phenyl]-6-triflometyl-12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2°,3”:3,4]naphto[ 1 ,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10,12-bis[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2°,3”:3,4]naphto[ 1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-indeno[2°,3”:3,4]naphto-
[1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2°,3”:3,4]-
naphto[1 ,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-5,7-diflo-12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2’,3:3,4]naphto[1 ,2-b]pyran;
-3-(4-flophenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)-phenyl)benzamido)phenyl]-6-triflometyl-13-metyl-13-butyl-3,13-
dihydro-indeno[2°,3:3,4]naphto[1 ,2-b]pyran;
3-(4-Flophenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-pentyl-
xyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-12-brom-13,13-dimetyl-3,13-
dihydro-indeno[2°,3’:3,4]naphto[1,2-b]pyran;
3-Phenyl-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;
3-Phenyl-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2°,3’:3,4]naphto[1,2-b]pyran;
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3,3-Bis(4-flophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2’,3’:3,4]-naphto[1,2-b]pyran;

3,3-Bis(4-flophenyl)-10- [4-(4-(4-(trans-4-pentylxyclohexyl)phcnyl)-
enzamtdo)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2°,3°:3,4]-
naphtol,2-b]pyran;

3-(4-metoxyphenyl)-3-(4-butoxyphenyl)-10-[4-(4-(4-(trans-4-pentyl-
xyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2’,3”:3,4]naphto[1,2-b]pyran;

* 3-(4-Flophenyl)-13,13-dimetyl-3-(4-morpholinophenyl)-10-(4-(4’-(trans-4-
pentylxyclohexyl)-[1,1’-biphenyl]-4-ylcacboxamido)phenyl)-6-(iriflometyl)-3,13-
dihydro-indeno[2’,3:3,4]naphto[ 1,2-b]pyran;

3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1°-biphenyl]-4-ylcacboxamido)phenyl)-6-(triflometyl)-3,13-
dihydro-indeno[2’,3”:3,4]naphto[1,2-b]pyran;
3-(4-(4-(4-metoxyphenyl)piperazin-1-yl)phenyl)-13,13-dimetyl-10-(4-(4’-
(trans-4-pentylxyclohexyl)-[1,1’-biphenyl]-4-ylcacboxamido)phenyl)-3-phenyl-6-
(triflometyl)-3,13-dihydro-indeno[2°,3”:3,4]naphto[ 1,2-b]pyran;
3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(((trans, trans-4’-
pentyl-[1,1°-bi(xyclohexan)]-4-yl)oxy)cacbonyl)phenyl)-6-(triflometyl)-3,13-dihydro-
indeno[2’,3”:3,4]naphto[1,2-b]pyran;
3-(4-Flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1°-
biphenyl]-4-ylcacboxamido)phenyl)-3-(4-butoxyphenyl)-6-(triflornetyl)-3,13-dihydro-
indeno[2°,3”:3,4]naphto[1,2-b]pyran;
3-(4-metoxyphenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1’-
biphenyl]-4-ylcacboxamido)phenyl)-3-(4-(triflometoxy)phenyl)-6-(triflometyl)-3,13-
dihydro-indeno[2°,3”:3,4]naphto[ 1,2-b]pyran;
3,3-Bis(4-hydroxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dthydro-indeno[2°,3°:3,4]-
naphto[1,2-b]pyran;
12-brom-3-(4-butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-((4'-(trans-4-
pentylxyclohexyl)-[1,1’-biphenyl]-4-cacbonyl)oxy)benzamido)-6-(triflometyl)-3,13-
dihydro-indeno[2°,3”:3,4naphto[ 1,2-b]pyran;
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3-(4-Butoxyphenyl)-5,7-diclo-11-metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-
10-(4-(4’-(trans-4-pentylxyclohexyl)-[1,1’-biphenyl]-4-ylcacboxamido)-phenyl)-3,13-
dihydro-indeno[2’,3”:3,4]naphto[1,2-b]pyran;

3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-((4'-(trans-4-
pentylxyclohexyl)-[1,1°-biphenyl]-4-cacbonyl)oxy)benzamido)-6-(triflometyl)-3,13-
dihydro-indeno[2’,3”:3,4]naphto[1,2-b]pyran;

5,7-diclo-3,3-bis(4-hydroxyphenyl)-11-metoxy-13,13-dimetyl-10-(4-(4'-(trans-
4-pentylxyclohexyl)-[1,1°-biphenyl]-4-ylcacboxamido)phenyl)-3,13-dihydro-
indeno[2’,3’:3,4]naphto[ 1,2-b]pyran;
6,8-diclo-3,3-bis(4-hydroxyphenyl)-11-metoxy-13,13-dimetyl-10-(4-(4'-(trans-
4-pentylxyclohexyl)-[1,1’-biphenyl]-4-ylcacboxamido)phenyl)-3,13-dihydro-
indeno[2’,3°:3,4]naphto[1,2-b]pyran;
3-(4-Butoxyphenyl)-5,8-diflo-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4’-(trans-4-
pentylxyclohexyl)-[1,1’-biphenyl]-4-ylcacboxamido)phenyl)-3,13-dihydro-
indeno[2’,3’:3,4|naphto[1,2-b]pyran;
3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4’-(trans-4-
pentylxyclohexyl)-[1,1°-biphenyl]-4-cacbonyl)piperazin-1-yl)-6-(triflometyl)-3,13-
dihydro-indeno[2’,3’:3,4naphto[1,2-b]pyran ;
3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10,7-bis[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5-flo-13,13-dimetyl-3,13-dihydro-
indeno[2’,3:3,4]naphto[1,2-b]pyran;
3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-
dihydro-indeno[2’,3”:3,4|naphto[1,2-b]pyran;

3,3 -Bis(4-metoxyphehyl)- 10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-dihydro-
indeno[2’,3’:3,4|naphto[1,2-b]pyran;

3-(4_-Morpholin0phenyl)—3-(4-met0xyphenyl)- 10-[4-(4-(4-(trans-4-
pentylxyclohexy1)phenyl)benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-
dihydro-indeno[2°,3’:3,4]naphto[1,2-b]pyran;

3,3-Bis(4-metoxyphenyl)-13,13-dimetyl-10-(2-metyl-4-(trans-4-((4’-((trans-4-
pentylxyclohexyl)biphenyl-4-yloxy)cacbonyl)xyclohexancacboxamido)phenyl)-3,13-
dihydro-indeno[2°,3”:3,4]naphto[1,2-b]pyran;
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3-(4-(4-(4-Butylphenyl)piperazin- 1-yl)phenyl)-3-(4-metoxyphenyl)-13,13-
dimetyl-10-(4-(4’-(trans-4-pentylxyclohexyl)biphenyl-4-ylcacboxamit)-2-
(triflometyl)phenyl)-3,13-dihydro-indeno[2',3":3,4|naphto[ 1,2-b]pyran;
3-(4-(4-(4-Butylphenyl)piperazin-1-yl)phenyl)-3-(4-metoxyphenyl)-13,13-
dimetyl-10-(2-metyl-4-(4’-trans-4-pentylxyclohexyl)biphenyl-4-ylcacboxamit)-
phenyl)-7-(4-(4-(trans-4-pentylxyclohexyl)benzamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;
3-(4-Metoxyphenyl)-13,13-dimetyl-7,10-bis(4-(4’-(trans-4-pentylxyclohexyl)-
biphenyl-4-ylcacboxamido)phenyl)-3-phenyl-3,13-dihydro-indeno[2',3":3,4 naphto-
[1,2-b]pyran;
3-p-Tolyl-3-(4-metoxyphenyl)-6-metoxy-13,13-dimetyl-7-(4’-(trans,trans-4'-
pentylbi(xyclohexan-4-)cacbonyloxy)biphenylcacbonyloxy)-10-(4-(4'-(trans-4-
pentylxyclohexyl)biphenyl-4-ylcacboxamido)phenyl)-3,13-dihydro-indeno-
[2',3":3,4]naphto[1,2-b]pyran;
10-(4-(((3S,8S,9S,10R,13R,14S,17R)-10,13-Dimetyl-17-((R)-6-metylheptan-2-
y1)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]-
phenanthren-3-y1oxy)cacbonyl)piperazin-1-yl)-3-(4-metoxyphenyl)-13,13-dimetyl-3-
(4-morpholinophenyl)-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-metylbutoxy)-
phenyl)-10-(4-(4’-(trans-4-pentylxyclohexyl)biphenyl-4-ylcacboxamido)phenyl)-3,13-
dihydro-indeno[2',3":3,4naphto[1,2-b]pyran;
6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-metylbutoxy)-
phenyl)-7-(4’-(trans,trans-4’-pentylbi(xyclohexan-4-)cacbonyloxy)biphenyl-
cacbonyloxy)-10-(4-(4’-(trans-4-pentylxyclohexyl)biphenyl-4-ylcacboxamido)-
phenyl)-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran; va
6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-metylbutoxy)-
phenyl)-10-(4-(((3R,3a8,6S,6aS)-6-(4’-(trans-4-pentylxyclohexyl)biphenyl-
cacbonyloxy)-hexahydrofuro[3,2-b]furan-3-yloxy)cacbonyl)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran.
Trong tat ca cac vi du néu trén, cac hop chit dugc md ta c6 thé hiru ich khi st
dung mot minh, dudi dang hdn hop, hoic két hop v6i cac hop chét, cac hop ph?ln,

va/hoidc cac vat liéu khac.
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Céc phwong phap dé thu duoc cac hop chit méi duge mé ta & day s& trd nén ro
rang v6i nguoi ¢ hiéu biét trung binhtrong linh vuc k¥ thuat nay, cac quy trinh thich
hop s& duoc mé ta, vi du, trong cac so dd phan g va cac vi du dudi ddy, va trong cac
tham khao dugc néu & day. |

Trong cac so dd va cac vi du dudi day, cac chir viét tit dudi ddy c6 y nghia nhu
sau. Néu céc chir viét tit khong duoc dinh nghia, thi néi chung né c6 nghia duge chip
nhén thong thuong. |

BINAP = 2,2'-bis(diphenylphosphino)-1,?'-binaphtyl

Bi(OTf)3 = bismut triflat

Cul = dong iodua

DHP = 3,4-dihydro-2H-pyran

DCC = dixyclohexylcacbodiimit

DCM = diclometan

DBSA = axit dodexylbenzensulfonic

" DIBAL = diisobutylaluminium hydrua

DMAP = 4-dimetylaminopyridin

DME = dimetyl ete

DMF = N,N-dimetylformamit

DMSO = dimetylsulfoxit

Dppf = 1,1'-bis(diphenylphosphino)feroxen

EtMgBr = etyl magie bromua |

Et20 = dietylete

g = gam

h = gio

HPLC = sic ky 16ng hiéu ning cao

(iPr)2NH = diisopropyl amin

HOACc = axit axetic

LDA = lithi diisopropylamit

KMn04 - kali permanganate

M = mol (molarity)

mCPBA = axit meta-Cloperoxybenzoic

MeLi = metyl lithi

mg = miligam
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min = phuat

mL = mililit

mmol - milimol

mM = millimolar

NatOBu = natri tert-butoxit

N = binh thuong (normality)

ng = nanogam

nm = nanomét

nM = nanomolar

NMP = N-metyl pyrolidon

NMR = cong hudng tr hat nhan

Pd(OAc)2 = paladi axetat

Pd2(dba)3 = tris(dibenzylidenaxeton)dipaladi(0)

PPh3 = triphenyl phosphin

PPTS = pyridin p-toluensulfonat

pTSA = axit p-toluensulfonic

PdCI12(PPh3)2 = bis(triphenylphosphin)paladi(Il) clorua

PBS = dung dich mudi dém phosphat

TBAF = Tetra-n-butylamoni florua

THF = tetrahyrofuran

TLC = sic ky 16p mong

t-BuOH = t-butanol

(T1)20 = axit triflometansulfonic anhydrua

7L = microlit

?M = micromolar

Zn(OAc)2 = kém axetat

Zn(CN)2 = kém xyanua

Nhu duge md té trong cac So dd phac thao bd sung dudi ddy, hop chit c6 cong
thitc 105 thé hién mot chét trung gian c6 thé ding lam chit co ban dé didu ché thube
nhudm ludng sic ddi mau theo anh sang dwgc mo td & diy. Vi dy, chét nay c6 thé
dugc didu ché nhu duge thé hién trong So dd 1, 2, 3, 4 va 5. Khi duge diéu ché, chic
hydroxy ctia hop chét cé cong thirc 105 ¢6 thé dugc sir dung dé tao thanh pyran nhu

duge thiy trong So dd 6. Halogen ciia hop chét c6 cong thirc 105 ¢6 thé dwoc chuyén
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héa vao nhém kéo dai qua phan @ng Suzuki hodic dugce chuyén hoa vao nhém chirc Q
khac nhu dugc minh hoa trong So dd 6. Cac héa chit co thé dugce st dung dé chuyén
héa nhém chire ¢6 thé duge quan sat thiy trong So dd 7, 8 va 9, nhém chirc Q méi ¢o
thé 12 nhom kéo dai hodc duoc chuyén hoa thanh nhém kéo dai.

Trong tit ca cac so dd, X c6 thé duge chon tir halogen, vi dy, F, Br, Cl val.
M&bi m va n 12 s§ nguyén duoc chon tir 0 dén téng s6 vi tri c6 thé. Tir cac So dd 1 dén
So d6 9, R3 mdi 1an xuét hién, c6 thé doc lap dugc chon tr nhém bao gém hydro,
halogen va cac nhém d61 anh hoic khéng dbi anh tuy ¥ dugc thé dugc chon tir alkyl,
perfloalkyl, alkenyl, alkynyl, xycloalkyl, aryl, heteroaryl, alkoxy, perfloalkoxy,
heteroalkyl, heteroxycloalkyl, alkylthiol, arylthiol, amino aminocacbonyl,
aryloxycacbonyl, alkyloxycacbonyl, aminocacbonyloxy, alkoxycacbonylamino,
aryloxycacbonyl-amino, xycloalkoxycacbonylamino,

heteroxycloalkyloxycacbonylamino va heteroaryloxycacbonylamino. R4 dugc chon tir
R3.

So do 1
HO 5
H y  Newmgw b o j»"
)\ . Stobbe SO
b S’ - e L § i
(Ra?rn”';':/\ \\&) NN /ﬁ,..}
X( (R Rs m""i("/ \i‘:
Rad
X=B, I, Ci }: (R
104 102 | CH,L, K,CO,
1) anhydrua 2) Metanol, ;axeton
axetic_l 12N HCI H
An o MgX

RyMgBr, .
RMgse | H

0[ Ry~ OH
1\"\ OH H*, toluen b §: P
e Rl l‘ J \\‘)\
(R’*)m ; > Rd)n
(Ret}u x

108
104

So dd 1 thé hién mot cach didu ché hop chit ¢6 cong thirc 105, R1 va R2 ¢6 thé
duoc chon tr cac nhom di anh hodc khong ddi anh tuy y duoc thé nhu heteroalkyl,
alkyl, perfloalkyl, alkenyl, alkynyl. aryl, heteroaryl, xycloalkyl, va heteroxycloalkyl.
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Aryl keton c6 cong thuc 101 ¢o thé dugc mua hoic dugc didu ché boi cac
phuong phép Friedel-Crafts hodc cac phuong phap Grignard hodc Cuperate da biét
trong linh vuc k¥ thudt nay. Vi du, xem tai li€u: “Friedel-Crafts and Related Reactions,
George' A. Olah, interscience Publishers, 1964, Vol. 3, Chapter XXXI (Téng hop
keton thom)”; "Regioselective Friedel-Crafts Acylation of 1,2,3,4-Tetrahydroquinoline
and Related Nitrogen Heterocycles: Effect, on NH Protective Groups and Ring Size"
cua Ishihara, “Yugi et al, J. Chem. Soc, Perkin Trans. 1, pages 3401 to 3406, 1992”;
"Addition of Grignard Reagents to Aryl Acid Chlorides: An efficient synthesis of aryl
ketones" ctia Wang, Xiao-jun va cac dong tac gia, “Organic Letters, Vol. 7, No. 25,
5593-5595, 2005 va cac tham khio dugc néu & day, cac boc 10 lién quan dén cac
phuong phap téng hop néu trén dugc dua toan bd ra ddy dé tham khao. Phan tng
Stobbe ctia aryl keton c6 cong thl'IC. 101 vé61 dimetyl sucxinat véi sy ¢6 mat cia kali t-
butoxit tao thanh san phim ngung tu ciia hop chét c6 cong thic 102, hop chit nay
dugc dua vao phan ting dong vong trong anhydrua axetic sau d6 metanol phan dé tao
thanh san phdm cta hop chit c6 cong thirc 103.

Hop chét c6 cong thirc 103 ciing co thé dugc didu ché tir phan tng thé thom ai
nhan qua trung gian este bat dau tir hgp chit co cong thirc 108 bing cac phuong phap
da biét boi ngudi ¢ hidu biét trung binh trong linh vue k¥ thuat nay, vi dy, nhu con
dugc mo ta trong tai li€u: “Synthesis, January 1995, pages 41-43”; “The Journal of
Chemistry Society Perkin Transaction 1, 1995, pages 235-241” va patent My s
7,557,208 B2, boc 106 nay dé cip dén cac phuong phap téng hop duoc dua toan bod ra
day dé tham khao.

Khi duoc diéu ché, hop chit c6 cong thirc 103 c6 thé dugc chuyén hoa tiép
thanh hop chét dugc ngung tu indeno ciia hop chat c6 cong thirc 105 v6i cac nhom thé
khac nhau trén cau cacbon qua cic phan ung nhiéu budc khac nhau c6 thé duoc tim
thdy trong céc tai liéu patent My s6 5,645,767; 5,869,658; 5,698,141; 5,723,072; 5,961
,892; 6,113,814: 5,955,520; 6,555,028; 6,296,785; 6,555,028; 6,683,709; 6,660,727,
6,736,998; 7,008,568; 7,166,357; 7,262,295; 7,320,826 va 7,557,208, boc 16 nay dé
cap dén cac nhom thé trén ciu cacbon dwoc dua toan bd ra day dé tham khao. So dd 1
minh hoa ring hop chét c6 cong thire 103 phan ung véi chit phan tmg Grignard sau d6

phan ing doéng vong dé tao thanh hop chét ¢ cong thirc 105.
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So dd 2
Lo
\"'/{.,\ A
5"\(( Y INaOH, Etanol, nuéc
‘ s .
SN
(R?'}m_-%_' B k\f_\v
S A
i (Rd}n
X
103
0 . i oH
DBSA, nhiét W A r_-,O.H ‘R«.i_ »[ S
[O—— / H | — —— A
i o NN } {Rs) A \«-’/"’A.
Rm i | (A RN NG
/¢ X /‘ X L / »
L\'}/ Radn - \;:” (Re)q
X o " o3
....................... .

So dd 2 minh hoa cach thir hai chuyén héa hop chat c6 cong thirc 103 thanh

~ hop chét c6 cong thire 105. Sau khi thiy phan hop chét ¢6 cong thirc 103 sau d6 phan

ung dong vong, thu dugce hgp chit c6 cong thire 202. Nhom cacbonyl ciia hgp chét co
cong thirc 202 ¢6 thé phan ng véi chét 4i nhén, gidng chit phan ung Grignard, chét
phan ng lithi hitu co, hodc perfloalkyl trimetylsilan dé tao thanh hop chét c6 cong
thirc 203. R1 c6 thé duoc chon tir cac nhom dbi anh hoic khong dbi anh tuy ¥ dugc thé
nhu heteroalkyl, alkyl, perfloalkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl va
heteroxycloalkyl. Nhom hydroxyl cua hop chit c6 cong thirc 203 c6 thé d& dang dugc
chuyén héa vao R2, ¢6 thé dugc chon tir halogen va cdc nhém dbi anh hodc khong dbi

anh tuy y duge thé nhu alkoxy, silanoxy, heteroaryloxy va aryloxy.
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So dd 3
Q OH  Khir Wolff-
”‘“lﬁ’ Kishner
D SO
103 —= AN
(RS)H'I“—T‘“‘///; \\’,}/')2
(Ré,)n
X 202
Rq
[—w’/\_ O~thp Ry~ AOH
i e L
s J R 0
R}y i\ A R A
( 3m il > N P
(R:i)n (R4)n
X a9 X 08

So dd 3 minh hoa cach thir ba chuyén hoa hop chit c6 cong thirc 103 thanh hop
chit c6 cong thirc 105. Hop chét ¢6 cong thire 202 clia So dd 2 c6 thé duge khir thanh
hop chit co cong thie 301 st dung phan (ng khir Wolff-Kishner hogc phién ban cai
bién cta no. Céc vi du c¢6 thé duoc tim thy trong tai liéu: "Practical procedures for the
preparation of N-tert-butyldimethylsilylhydrozones and their use in modified Wolff-
Kishner reductions and in the synthesis of vinyl halides and gem-dihalides" bd&i
Furrow, M.E., va cac déng tac gia, ] Am Chem Soc: 126(17): 5438-45, May 5 2004,
va cac tham khao & ddy, boc 16 nay d& cép dén phan g khir Wolff-Kishner dugc dua
ra day dé tham khao. Sau khi bao vé hydroxy, hop chét c6 cong thirc 302 ¢6 gem-
cacbon rt ai nhan khi dugc deproton héa béi bazo nhu LDA hogc chat phan tng
metyl Grignard. Béi nguoi c6 hiéu biét trung binhtrong linh vyc k¥ thuat nay, hop chét
dugc deproton hda c6 cong thiuc 302 co thé duoc chuyén hoa thanh R1 va R2 bing
cach cho phéan g véi chat 4i dién tr nhu cac dan xuét alkyl halogenua, cacbon dioxit,
céc axit clorua, nitril va cloformat. Két qua 13, hop chit ¢6 cong thirc 105 c6 thé duoc
diéu ché v4i R1 va R2 dugc chon tir nhém bao gém hydro, cac nhém dbi anh hoic
khong dbi anh tuy y dugc thé dwgc chon tir heteroalkyl, alkyl, xycloalkyl, cacboxy,
alkylcacbonyl, alkoxycacbonyl, alkylcacbonyl, alkoxycacbonyl, aminocacbonyl,
arylcacbonyl. aryloxycacbonyl, hodc R1 va R2 ¢6 thé cing vdi cac nguyén tir & giita
bat ky dé tao thanh nhém dugc chon tir oxo, xycloalkyl tuy y dugc thé, va
heteroxycloalkyl tuy y duoc thé.
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Céac So dd 4 va 5 tom tit hai phuong phap méi dé didu ché hop chét c6 cong

thire 105, dugc cho la chua ting dugc mo ta.

So do 4
(stm (Rs}m Radm
: 1) Ngung tu Stobbe | R ]' R
=i 1 2) NaOH o [’},_#\/\ o DRSA ral > o  ACB
.X"'{i\f VoY A= %_...( \F‘ & e - X tﬁ, ; \>-~<-{/ ......... .
O { OH  Toluen {0
" H H \T’O
' on h
X=Br A, Gl 403 Y
401 402 i
N Rk
(Ra)m (IIRS)F. KA . W ahm
1. R o f::,t::\ R‘
AR Ry o AT By A R
% 1,4-cong Xy _}f“L"Rz 406 AN O
N L e '~-~‘—~'.'\\,/i\‘1 [N N 4
N } i L ." ..... OH
i OH 0 o"/}_ GH Mo~ O
)
404 405 ) o7
(Ra)
(j.\?ﬁ;':m {Radm "
i B F;{’-\ B
At den . X&' TR
Anhydrit axetic <N\ ))\'2 Metanol. HCI N X
NS
i .E/ ]1 0 ........ — E gL
( §-/7'\.O /1“\\ ‘/;;%‘/ ~0
A N
By {Riln
408 105

So dd 4 bat du tir aryl keton c6 cong thirc 401. R; c6 thé dugc chon tir nhém
bao gbém hydro, cac nhom ddi anh hodc khong dbi anh tuy y dugc thé nhu heteroalkyl,
alkyl, perfloalkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloafkyl va heteroxycloalkyl.

Sau phan Ung Stobbe véi dimetyl sucxinat, hop chét c6 cong thirc 402 duoc
chuyén hoa thanh anhydrua c6 cong thirc 403. Anhydrua ndy c6 thé dugc chuyén
thanh axit indenon c6 cong thirc 404 c6 st dung nhom clorua. Phan tng 1,4-cOng co
thé duoc thuc hién sir dung céac chét 4i nhan nhu chét phan Gng kim loai hitu co, amin,
alchohol va thiol. Phan tng nay tao thanh axit indano c6 cong thirc 405. R, co thé
duoc chon tir nhom bao gdm hydro, cac nhém dbi anh hodc khéng dbi anh tuy y duge
thé nhu heteroalkyl, alkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl,
heteroxycloalkyl, amino, alkoxy, va thiol. Hop chit ¢6 cong thirc 405 c¢6 thé phan tng
v6i chit phan ung Grignard c6 cong thirc 406 dé tao thanh hop chét c¢6 cong thirc 407
sau khi kiém tra d6 axit. Hop chét ¢6 cong thirc 407 dugc 1am phin tmg dong vong

trong anhydrua axetic sau d6 metanol phin dé tao thanh san pham c6 cong thirc 408,
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6 thé dugc si dung truc tiép trong So dd 8 hoic duge chuyén hoa thanh hop chét co

cong thirc 105 bing cach thiy phan.

RyMgBr
RZMgBr
Rcassansaese e
(RS)I‘.
102 501
. R Ry
4 FEATH. tRlana RT e //‘\\SQ:(/O\E?O RP\T‘/\ 3 = OH
1. Bi(OTH)s, toluen O W N / P
— . 7 Sy ) __Metanol, HCI « N
5 e abirAiA Rl > \\é CAdw T w)
; Anedie r):? vervi .n '\5{/ '\‘ Y{’ A
2. Anhydrit axetic 4 (Rl ‘: (Radn
408 105

So d6 5 bét ddu tir san phim Stobbe ¢ cong thire 102, phan ng véi cac chét
phan tng Grignard dé tao thanh hop chét c6 cong thirc 501. R; va R, ¢6 thé dugc chon
tir cac nhom dbi anh hoic khong dbi anh tuy y dugc thé nhu heteroalkyl, alkyl,
perfloalkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl va heteroxycloalkyl. Sau khi
xtr Iy bang bismut triflat trong toluen va sau d6 1a axetic anhydrua, hai phan tng déng
vong xuét hién 1an luot trong cing mot binh. Phan tng tao thanh hop chét c6 cong
thirc 408, c6 thé dugc chuyén héa vao hop chit ¢6 cong thirc 105.

So dd 6
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105 hodic 408 804 _ 605 ¥ Cong thirc I

So dd 6 minh hoa cac phwong phép chuyén hoa cac hgp chit c6 cong thirc 105
va 408 vao cac thudc nhudm dbi mau theo anh sang ludng sic. Néu phan img Suzuki
duoc ap dung, thi nhom kéo dai duge bd sung st dung din xuét boronic ¢6 cong thirc
801, Quy trinh téng hop c6 thé tim thdy trong tai liéu: "Palladium(Q)-Catalyzed Cross-
Coupling Reaction of Alkoxyd boron with Haloarenes: A Direct Procedure for
Arylboronic Esters, J.Org. Chem. 60, trang 7508-7519, 1995" béi Miyaura, Norio va
cac ddng tac gia va cac tham khao & ddy, boc 16 nay dé cap dén cac phuong phap tong
hop duge dua ra day dé tham khao. Vong pyran ctia hop chét ¢6 cong thirc 603 dugc
tao thanh c6 ghép do6i vai propargyl alcohol c6 cong thire 602. Hop chét c6 cong thic
803 ciing c6 thé thu duoc néu thir tu ctia hai phan ing nay thay d6i. Nhu dugc md ta &
day, G co thé 12 -OH hoic -O-Alkyl; A" c6 thé dwgc chon tir nhém bao gém aryl,
alkenyl, alkynyl va heteroaryl; A" va L' cung nhau tao thanh nhém L, L, hodc L;; va
mdi B va B' ¢6 thé doc 18p dugc chon tir nhém bao g@)m L3, hydro, halogen, va cac
nhém déi anh hodc khong dbi anh tuy ¥ duoc thé nhu metaloxenyl. alkyl hodc
perfloalkyl, alkenyl, alkynyl, heteroalkyl, alkoxy, perfloalkoxy, aryl, heteroaryl,
heteroxycloalkyl, va xycloalkyl, hodc trong d6 B va B' cung véi cac nguyén tir & gitta
bét ky dé tao thanh nhém nhu xycloalkyl tuy y duoc thé va heteroxycloalkyl tuy y
duogc thé.

Ciing duoc thé hién trong So dd 6 1a cach khac dé két hop cac nhom kéo dai,
halogen X c6 thé dugc chuyén hoa vao nhém chirc Q khéc dé tao thanh hop chét c6
cong thirc 804. Hop chat ¢ cong thirc 604 ¢6 thé phan tng véi rugu propargyl dé tao
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thanh thudc nhudm pyran c6 cong thic 605, c6 thé 1am thubc nhudm ddi mau theo anh
sang ludng sdc hodc ¢6 thé duoc chuyén hoa thanh thudc nhudm ddi mau theo anh
sang ludng sic c6 Cong thirc I. Cac nhom chire Q mai nay c6 thé bao gdm:

-N3, -CN, -COOR’, -CCR' -CHCHR', -OCOR', -OCOOR), -SR', -OSO,R,, -OR,,
-OTf, -CHO, -OCHO, -OCONR!, -NR'R', -NR’CONR'R!, -NR'COR', -NR'COOR’, -
CHNR', va -CONR'R!, trong d6 R' co thé doc 1ap dugce chon tir nhém bao gém hydro,
L, nhém alkyl khong duogc thé hodc duge thé ¢6 tir 1 &én 18 nguyén tir cacbon, nhom
aryl khong dugc thé hodc dugc thé, nhom alken hodc alkyn khong dugc thé hodc dugc
thé co6 tir 2 dén 18 nguyén tir cacbon, nhom -CF; va alkyl perflorinat hoa ¢6 tir 2 dén
18 nguyén ti cacbon hodc hai R' ¢6 thé cing véi -N va tao thanh heteroxycloalkyl nhu
piperazinyl.

Cac So dd 7, 8 va 9 minh hoa chi tiét quy trinh chuyén héa halogen thanh cac
nhém chure khac c¢6 thé duge chuyén hoa tiép thanh cac nhom kéo dai hogc ban than
ching la cac nhom kéo dai. Cac phan tng hda hoc dugc thuc hién & giai doan hydroxy
bét dau tir hop chit c6 cong thirc 105, duge thé hién dudi dang hop chit c6 cong thirc
701 trong cac So dd 7 va 8. Mbi san pham hydroxy ctia cac hop chét c6 cong thic 702,
706, 708, 709, 710, 802, 803, 807, 809, 810, 811, 812, 901, 903, 904 va 906 c6 thé
duge chuyén hoa thanh cac hop chét ddi mau theo anh sang pyran sir dung phan ting
hoa hoc propargyl alcohol dugc thé hién trong So 6 6.

So do7
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So db 10 thé hién céc phan tng hoa hoc cd thé dugc thuc hién trén thude
nhudém ddi mau theo anh sang ludng sic. A" 1a cach thé hién don gian ctia Cong thirc I
v6i R3 hodc Ry dugc chon tir halogen X. X nam & mot trong cac vi tri ma trong do Rj
va Ry ¢6 thé dinh vi. So dd nay c6 thé duoc thyuc hién tir cac So db tir 1 dén 9 dbi véi
R; va Ry va cac nhom hé thdng nhu xyano, aldehyt, axit cacboxylic, va cac nhom ddi
anh hodc khong d6i anh tuy y duge thé dwoc chon tir imin, alkoxycacbonyl,
aminocacbonyl va aryloxycacbonyl dé 1am R; va R,. Céac phuong phap xyanat hoa va
oxy hoa da dugc mo ta trong Cong bd Patent My sb 2009/0309D76A1, trong d6 céac

phuong phép xyanat hoa va oxy héa nay duge dua ra ddy dé tham khao.

So do 10

g Z0(CN)s, Zn(CAC), 21, DNF,

N 77N
{' A..‘; 3 X Bow K A" CN
\ /ﬁ Nuc, dppf, Pd,(dba); N

J [HBAL

O
[ >_~_,4g o - NaClOg; Hz0,
K/ or DTG, DMAR \ O tBuOH, HOAG,
PO LS .
or R’OH hoic A/ {\OH 1,4-dioxan,
TN o R’CONR)RHH ™= resorxinol
f m .,__4‘?

A 4
./ MR

Cac hop chit dugc mo ta & day co thé hitu ich dé 1am céc hop chit va/hodc céac
ché phdm d6i mau theo 4nh sing thuan nghich nhiét theo c4c phwong 4n khong gi6i
han khac nhau dugc boc 16 & ddy. Cac hop chét nay c6 thé hiru ich trong nhiéu tng
dung khac nhau dé tao thanh cac dic tinh ddi mau theo 4nh sang va/hodc d6i mau theo
anh sang-ludng sic.

Céac ché phim d6i mau theo 4nh sang theo sang ché c6 thé bao gdm it nhit mot

trong sd cac hop chit duge mo ta & day, va it nhét mot hop chét déi mau theo 4nh sang
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ty ¥ khac. Ché phdm ddi mau theo anh sang c6 thé dwgc chon tir cac vat lidu khac
nhau. Céc vi du vé céac vat lidu nay co thé dugc chon tir:

(a) hop chét ddi mau theo 4nh sang don;

(b) hdn hop gdm cac hop chit ddi mau theo anh sang;

(c) vat liéu chira it nhit mot hop chit d6i mau theo anh sang nhu nhya polyme
hodc dung dich monome hitu co;

(d) vat liéu nhu monome hodc polyme ma c6 it nhat mot hop chit d6i mau theo
anh sang duoc lién két hoa hoc véi;

(e) vat litu (c) hodc (d) con chira thém 16p phii ngan chin hoan toan su tiép xic
ctia it nhit mot hop chit ddi mau theo 4nh sang véi cac vat lidu bén ngoai;

(f) polyme ddi mau theo anh sang; hoic

(2) hon hop cua chung.

Sang chi con d& xuét san phdm ddi mau theo 4nh séng chira vét liéu hitu co va
hop chit /ché phim ddi mau theo anh séng theo sang ché lién két vé6i it nhat mot phan
cua vat liéu chu hitu co. Nhu dugce st dung ¢ day, thudt ngtt "lién két v6i" ¢6 nghia la
lien két truc tiép véi dbi twong hodc lién két gian tiép véi dbi tugng thong qua mot
hodc nhiéu céu tric hoic vat lidu khéc, it nhit mot trong sb chuing lién két truc tiép voi
ddi twong. Hon nita, hop chit ddi mau theo 4nh sang c6 thé dwgc lién két vai it nhat
mot phén vét chu bang cach két hop vao vat li¢u chu hodc bang cach phu Ién vt li€u
chi, vi du, lam mot phan cta 16p phu hodc 16p. Ngoai hop chét d6i mau theo anh sang,
ché phdm ddi mau theo anh sang c6 thé chira thém it nhét mét chit phu gia duge chon
tir nhém bao gdm thubc nhudm, chét kich thich dinh huéng, chit chng oxy héa, chét
phu gia cai thi¢n dong hoc, chit khoi mao quang hoa, chit khoi mao nhiét, chit tc ché
polyme hda, dung moi, chat on dinh quang, vi du, cic chét hip thu anh sang tir ngoai
va chit 8n dinh amin bi can trd, chit én dinh nhiét, chit giai phong khudn, chét kiém
so4t do luu bidn, chat tao mirc, chat tiy tap gbc tu do, chit gel héa va chit cai thién do
dinh.

Céc vi du vé thubc nhudm c6 thé ¢6 mit trong 16p phi it nhat mot phan theo
cac phuong an khac nhau dugc boc 10 ¢ day bao gém thudc nhudém hitu co ¢6 kha

ning tao mau mong mudn hoic dic tinh quang hoc khac cho 16p phu it nhit mot phan.
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Nhu dwgc sir dung & ddy, thuat ngit "chét kich thich dinh huéng" c6 nghia 13
chét phu gia c6 thé tao diéu kién it nhat mot ty 18 va 46 dong nhét cta su dinh hudéng
cua vat liéu ma chét nay duogc bd sung vao.

Céc vi du vé chét thuc day tao lién két c6 thé c6 mit trong 16p phu it nhit mot
phén theo céc phuorig an khac nhau dugc boc 10 & day bao gém cac chét dugc md ta
trong patent My s6 8,338,808 va Cong b Patent M§ s& 2002/0039627.

Céc chét chéng oxy héa, vi du, cac chit chdng oxy hoa polyphenolic, 13 cac hop
chét organic dugc st dung d& lam cham qué trinh oxy hoa. Cac vi du vé cac chit
chéng oxy hoa dugc mo ta trong patent My sb 4,720,356, 5,391,327 va 5,770,115, cac
boc 16 ciia chung duoc dua ra day dé tham khao.

Céc vi du v& cac chit phu gia cai thién dong hoc c6 thé c6 mit trong 16p phu it
nhit mot phan theo cac phuong an khac nhau duge boc 16 & diy bao gdm cac hop chét
chira epoxy, cac polyol hitu co, va/hodc cac chét hoa déo. Céc vi du cu thé hon vé cac
chét phu gia cai thién dong hoc duge bdc 16 trong patent My s6 6,433,043 va Cong bd
don My s6 2003/0045812.

Céc vi dy v& cac chét khoi mao quang hoa ¢ thé c6 mat trong 16p phu it nhit
mdt phén theo cac phuong an khac nhau dwoc bc 16 & day bao gdm céc chit khoi mao
quang hoa kiéu phén cét va chit khoi mao quang héa kiu chiét. Cac vi du vé cac chét
khoi mao quang hoa kiéu phén cit bao gdbm céc axetophenon, o-aminoalkylphenon,
benzoin ete, benzoyl oxim, axylphosphin oxit va bisaxylphosphin oxit hogc hdn hgp
gbm céc chit khoi mao nay. Cac vi du vé cic chat khoi mao quang héa c6 ban trén thi
truong 13 DAROCURE® 4265, clia Clba Chemicals, Inc. Cac vi du vé cac chét khoi
mao quang hoa kiéu chiét bao gdm benzophenon, Michler's keton, thioxanthon,
anthraquinon, camphorquinon, fluoron, ketocoumarin hozc hdn hgp gdm cac chét khoi
mao nay.

Céac Vi du khac vé céc chit khoi mao quang hoa c6 thé c6 mit trong céc
phuong an khac nhau dugc boc 1o & day cac chét khoi mao quang hoa 4nh sang kha
kién. Céac vi du v& chit khoi mao quang hoa anh sang kha kién thich hop dugc néu
trong cot 12, dong 11 dén cot 13, dong 21 clia Patent My s6. 6,602,603.

Céc vi du v& chit khoi mao nhiét bao gdm cac hop chéit peroxy hiru co va cic
hop chét azobis(organonitril). Céc vi du cu thé vé cac hop chét peroxy hitu co hitu ich

dé lam chit khoi mao nhiét bao gdm cac peroxymonocacbonat este, nhu tertiarybutyl
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peroxy  isopropyl cacbonat; cdc  peroxydicacbonat este, nhu  di(2-
etylhexyl)peroxydicacbonat, di(butyl bac hai) peroxydicacbonat  va
diisopropylperoxydicacbonat; céc diaxyperoxit, nhu 2,4-diclobenzoyl peroxit,
isobutyryl peroxit, decanoyl peroxit, lauroyl peroxit, propionyl peroxit, axetyl peroxit,
benzoyl peroxit va p-clobenzoyl peroxit; cdc peroxyeste nhu t-butylperoxy pivalat, t-
butylperoxy octylat va t-butylperoxyisobutyrat; metyletylketon peroxit, va
axetylxyclohexan sulfonyl peroxit. Trong mot phuong an, chit khoi mao nhiét dugc sir
dung 14 cac chét khong 1am mét mau polymerizat tao thanh. Céc vi du vé& cac hop chét
azobis(organonitril) c¢6 thé dugc st dung lam chit khoi mao nhiét bao gbm
azobis(isobutyronitril), azobis(2,4-dimetylvaleronitril) hodc hdn hop cua ching.

Cac vi du vé céac chét tc ché polyme hda bao g(‘?)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 du v& cac dung méi c¢6 thé c6 mit trong cac ché phidm LC theo céc
phwong 4n khac nhau duoc boc 10 & day bao gdm cac dung moi s& hoa tan cac thanh
phan rn cta cic ché phdm LC, twong hop v6i cac ché phidm LC va céc thiét bi va nén,
va/hogic ¢ thé dam bao bao phu ddng nhét (cic) bé mit ma ché phim LC dugc phu.
Céc dung moi tiém ning bao gdm cac chit dudi day: propylen glycol monometyl ete
axetat va cdc din xut cta ching (dugc ban dudi dang cic dung méi cong nghiép
DOWANOL®), axeton, amyl propionat, anisol, benzen, butyl axetat, xyclohexan, cac
dialkyl ete cua etylen glycol, vi du, dietylen glycol dimetyl ete va cac din xuit cia
ching (dugc ban dudi dang cac dung mdi cong nghiép CELLOSOLVE®), dietylen
glycol, dibenzoat, dimetyl sulfoxit, dimetyl formamit, dimetoxybenzen, etyl axetat,
isopropyl alcohol, 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 hdn hop ctia ching.

Céac vi du vé cac chat én dinh nhiét c6 thé bao gém hop chét chira nito bazo vi
du, biure, alantoin hoic mudi kim loai cia chung, axit cacboxylic hydrazit, vi du, axit
cacboxylic hydrazit béo hodc thom, mubi kim loai cua axit cacboxylic hitu co, hop
chét kim loai kiém hoic kim loai kiém thd, hydrotalxit, zeolit va hop chat ¢6 tinh axit

(vi du, hop chéit axit boric, hop chét vong chira nito ¢6 nhém hydroxyl, hodc chira
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nhom cacboxyl, (poly)phenol, hydroxytoluen butylat hoa, va axit aminocacboxylic)
hozic hdn hop ciia chiing.

Céc vi du vé cac chét giai phong khubn bao gdm céc este ciia cc axit béo mach
dai va céc alcohol nhu pentaerythritol, cac alcohol guerbet, cac keton mach dai, cac
siloxan, cac alpha-olefin polyme, cac alkan mach dai va cac hydrocacbon c6 tir 15 dén
600 nguyén tir cacbon.

Céc chit kidm soat d6 luu bién 1 cac chit 1am day 1a cac bot thong thudng co
thé 1a cac vat liéu v6 co, nhu silic oxit, vat liéu hitu co nhu xenluloza vi tinh thé hodc
polyme dang hat, Chét gel hoa hodc cac chét tao gel thudong 14 cac vt lidu hitu co ciing
6 thé anh hudng dén tinh xtc bién cta vat liéu ma chung duoc bd sung vao. Cac vi du
vé chét gel hoa hodc céac chét tao gel thich hgp bao gdm cac gbébm ty nhién, tinh bot,
pectin, aga-aga, va gelatin. Cac chit gel hoa hodc cac chét tao gel thudng c6 thé dua
trén céc polysacarit hodc protein.

Trong mot sb phuong an, mot hodc nhiéu chit hoat dong bé mit c6 thé dugce sir
dung. Cac chét hoat dong bé mit bao g61n cac vat lidu da biét dudi dang chét 1am udét,

cac chat chong tao bot, cac chat nhil hoa, cdc chat phan tan, cdc chat can bang va cac

chit twong ty. Cac chit hoat dong bé mit co thé 14 anion, cation va khéng ion, va -

nhiéu chit hoat dong bé mit thudc mdi loai co ban trén thi truong. Cac vi du vé cac
chét hoat dong bé mit khong ion c6 thé dugc sir dung bao gdm céc alkyl phenol etoxyl
hoéa, nhu cac chét hoat dong bé miat IGEPAL®DM hoic octyl-phenoxypolyetoxyetanol
duoc ban dudi tén goi TRITON®X-100, axetylen diol nhu 2,4,7,9-tetrametyl-5-dexyn-
4,7-diol dugc ban dudi tén goi SURFYNOL®104, cac axetylenic diol etoxyl hoéa, nhu
cac chit hoat dong bé miit SURFYNOL®400, cac chit hoat dong bé& mat flo, nhu céc
chét hoat dong bé mit flochemical FLUORAD®, va cac chit khong ion tdt hon nhu
octyl phenol etoxylat tét hon benzyl dugc ban duéi tén goi TRITON®CF87, alkyl
etoxylat tdt hon propylen oxit, dugc ban dudi dang céic chit hoat dong bé mat
PLURAFAC®RA, octylphenoxyhexadecyletoxy benzyl ete, polyete dugc cai bién
dimetylpolysiloxan copolyme trong dung mdi dugc ban dudi tén goi la chét phu gia
BYK®-306 ctia Byk Chemie va hdn hop gdm céc chit hoat dong bé mit néu trén.

Céc chét tiy tap gbc tu do bao gdm céc pseudopeptit tong hop khang thiy phan
nhu Carcinine hydroclorua; cac lipoamino axit nhu L-t sine lauroylmethionin; cac dich

chiét cay chira da enzym; tocopherol tu nhién va cac hop chét c6 lién quan ciling nhu
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cac hop chét chira hydro hoat tinh nhu nhém -OH, -SH, hodc -NRH. Céc vi du khac
nita vé& cac chét tdy tap gbc tw do dugc chon tir cdc nhom amin céan tré din hudng
(HALS-chét 6n dinh 4nh sang amin can trd) ma, khong giéng nhu cac chit bao vé khoi
anh sang c6 ban trén thi trudng, cac chét nay khong dva trén d6 hép thu cta anh sang
duogc chiéu hodc trén sy tit 4nh séng duogc hép thy, ma dua trén kha nang an hodc thay
thé cac gbe tur do va hydroperoxit dugc tao thanh trong qué trinh giam cdp quang héa
clia cac vat liéu polyme va cac chét chdng oxy hoéa.

Chét kich thich d6 dinh bao gém cac vat li€u sifan hiru co cai thi€n do dinh, nhu
cac vat liéu aminoorganosilan, cic chét két doi silan, cac chit két doi titanat hitu co va
cac chit két d6i zirconat hitu co dwgc md ta trong Cong b don Patent My s
2004/0207809 & cac doan tir [0033] dén [0042]. Céac vi du khac nita v& chit kich thich
d6 dinh bao g@)m cac hop chét kich thich d6 dinh zircon-aluminat c¢6 béan trén thi

truong cua Rhone-Poulenc. Vigc dicu cheé cdc phirc chat nhom-zirconi dugc md ta

trong cac Patent M¥ s 4,539,048 va 4,539,049. Cé4c patent ndy md ta cic san phim -

phan tmg phitc chit zirco-aluminat twong tng véi cong thic thuc nghiém:
(AL(OR;0),A,B)x(OC(Ry)O)y(ZrAB,), trong d6 X, Y, va Z it nhat 1 1, R, 12 nhém
alkyl, alkenyl, aminoalkyl, cacboxyalkyl, mercaptoalkyl, hodc epoxyalkyl, c6 tir 2 dén
17 nguyén tir cacbon, va ty 1€ cia X:Z la tir khodng 2:1 dén khoang 5:1. Cac phirc chit
zirco-aluminat bd sung dugc mo ta trong Patent My s6 4,650,526.

Céc vi du khéng nhdm gi6i han vé cac vét liéu chu hitu co ¢ thé dugc sir dung
két hop véi cac phuong an khong gidi han khac nhau duge boc 10 & day bao gém cac
vét liéu tinh thé 1ong va cac vat liéu polyme. Cac vat lidu tinh thé long cé thé duoc
chon tir cac polyme tinh thé 16ng, cic tién polyme tinh thé 16ng va cac monome tinh
thé 16ng. Nhu dwgc sir dung & day thuit ngit "tién-polyme" c6 nghia 1a cac vat lidu
duoc polyme héa mot phan. Cac polyme tinh thé long ("LCPs") 1a cé4c polyme c6 kha
ning tao cac ving ¢6 cdu tric trat tu cao trong khi vin & pha 16ng. Nhu duge st dung
¢ day, thudt ngit "monome tinh thé 16ng" c6 nghia 1a hop chit monome c6 thé thé hién
cac dac tinh tinh thé 16ng & trang thai monome vi/hodc & trang thai polyme. Tirc 13,
monome tinh thé 16ng nay tu ching c6 thé thé hién céc dic tinh tinh thé 16ng va/hoic
sau khi chiing duoc két hgp vao polyme hoic copolyme dé tao thanh polyme tinh thé
16ng (LCP). Cac LCP c6 thé thé hién it nhit mot pha nematic, pha smetic, pha nematic
dbi anh (trc 13, pha cholesteric), pha discotic (bao gdm discotic d6i anh), pha khéi

khong lién tuc, pha lyc giac, pha khéi song lién tuc, pha phan 16p, pha try hinh luc giéc
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thuan nghich, hodc pha khdi ngugc. Ngoai ra, trong mot sb LCPs theo sang ché, cac
monome LC hoic cic gbc cua ching c6 thé chuyén tir pha nay sang pha kia, vi du,
trong tuong rng voi ndng lwgng nhiét hodc birc xa quang hoa.

Céc vi du v& cac vat lidu polyme bao gdm céc homopolyme va copolyme, dugc
didu ché tir cic monome va hdn hop gdm cac monome duge mb ta trong Patent My s6
5,962,617 va trong Patent M¥ s6 5,658,501 tir cOt 15, dong 28 dén cot 16, dong 17, vat
liéu oligomer, vat liéu monome ho#c hdn hop hoic két hop cua chung. Céac vét li¢u
polyme c6 thé 1a cac vt liéu polyme déo nhié€t hodc rin nhiét, c6 thé 13 trong subt hodc
trong quang hoc, va c¢6 thé c6 chi sb khiic xa cn thiét bat ky. Cac vi du khong nham
gidi han vé cac monome va polymer duoc bdc 16 bao gdbm: cac polyol(alyl cacbonat)
monome, vi dy, céc alyl diglycol cacbonat nhu dietylen glycol bis(alyl cacbonat),
monome ndy dugc ban dudi nhin hi€¢u CR-39 ctia PPG Industries, Inc.; céc polyure-
polyuretan (polyure-uretan) polyme, dwoc didu ché, vi du, bing phin tng cia

polyuretan prepolyme va chit xir Iy diamin, ché phim ctia mét polyme niy dugc ban
| dudi nhin hiéu TRIVEX bai PPG industries, Inc.; monome cacbonat két thac b%mg
polyol(met)acryloyl; caic monome dietylen glycol dimetacrylat; cdc monome phenol
metacrylat etoxyl hoa; cdc monome diisopropenyl benzen; cdc monome irimethytol
propan triacrylat etoxyl héa; cdc monome etylen glycol bismetacrylat; cic monome
poly(etylen glycol) bismetacrylat; cdc monome uretan acrylat; poly(bisphenol A
dimetacrylat etoxyl hoa); poly(vinyl axetat); poly(vinyl alcohol); poly(vinyl clorua);
poly(vinyliden clorua); polyetylen; polypropylen; cidc polyuretan; cic polythiouretan;
cac polycacbonat déo nhiét, nhu nhya lién két cacbonat dén xuét tir bisphenol A va
phosgen, mot vat liéu nay dugc ban dudi nhan hi¢u LEXAN; céc polyeste, nhu vat liu
dugc ban dudi nhin hi€éu MYLAR; poly(etylen terephtalat); polyvinyl butyral;
poly(metyl metacrylat), nhu vét li€u duge ban duédi nhan hiéu PLEXIGLAS, va cac
polyme dugc diéu ché bang cach cho cac isoxyanat da chitc phan tng v6i cac monome
polythiol hodc polyepisulfua, homopolyme héa hodc co-va/hodc terpolyme hoéa véi cac
polythiol, polyisoxyanat, polyisothioxyanat va cic monome khong no etylen hoa tuy y
hodc cdc monome thom chira vinyl halogen héa. Ciing du kién 13 cac copolyme cia
c4c monome nay va hdn hop ctia cic polyme va copolyme dugc mo té véi cac polyme
khac, vi du, d& tao thanh cac copolyme khdi hodc cac san phdm mang thim thiu. Céc

vat li€u polyme cling co thé 1a cac vat lidu tu tb hop.
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Trong céc phwong 4n cu thé, polyme c6 thé 1a copolyme khéi hodc khong khdi.
Trong mot sb phuong 4n, copolyme khéi c6 thé bao gdm céac khéi cimg va cac khdi
mém. Trong cac phwong 4n khéc, polyme c6 thé 1a copolyme khoéng khdi (tic 13,
copolyme khong c6 khdi 16n cic géc monome cu thé), nhu copolyme ngiu nhién,
copolyme luan phién, copolyme tuan hoan, va copolyme thdng ké. Sang ché nay ciing
nhim dén cac copolyme phu ctia hon hai loai gbc co-monome khac nhau.

Theo mot phwong 4n khong nhim giéi han cu thé, vat liéu chi hiru co dugc
chon tir nhom bao gdm cac potyacrylat, polymetacrylat, poly(C,-C,) alkyl metacrylat,
polyoxy(alkylen metacrylat), poly(phenol metacrylat alkoxyl héa), xenluloza axetat,
xenluloza triaxetat, xenluloza axetat propionat, xenluloza axetat butyrat, poly(vinyl
axetat), poly(vinyl alcohol), poly(vinyl clorua), poly(vinyliden clorua),
polyvinylpyrolidon),  poly((met)acryiamit), poly(dimetylacrylamit), poly(hydroxyetyl
metacrylat), poly(axit (met)acryiic), polycacbonat déo nhiét, polyeste, polyuretan,
polythiouretan, poly(etylen terephthalat), polystyren, poly(alpha metylstyren),
copoly(styren-metylmetacrylat), copoly(styren-acrylonitril), polyvinylbutyral va céc
polyme 14 thanh phin ciia nhém bao gdm cac monome polyol(alyl cacbonat), cac
monome acrrylat don chirc, cic monome metacrylat don chirc, cic monome acrylat da
chirc, cac monome metacrylat da chirc, cic monome dietylen glycol dimetacrylat, cac
monome diisopropenyl benzen, cic monome polyhydric alcohol alkoxyl héa va céac
monome dialyliden pentaerythritol.

Theo phwong 4n khong nhim giéi han cu thé khac, vat liéu chi hiru co la
homopolyme hodc copolyme ciia (cdc) monome dugc chon tir nhém bao gbm céc
acrylat, metacrylat, metyl metacrylat, etylen glycol bis metacrylat, bisphenol A
dimetacrylat etoxyl héa, vinyl axetat, vinylbutyrat, uretan, thiouretan, dietylen glycol
bis(alyl cacbonat), dietylen glycol dimetacrylat, diisopropenyl benzen, va trimetylol
propan triacrylat etoxyl hoa. Cac vt liéu polyme nay thudng bao gébm céc vat liéu tinh
thé 16ng, cac vét liéu tu t6 hop, polycacbonat, polyamit, polyimit, poly(met)acrylat,
potyxyclic alken, polyuretan, poly(ure)uretan, polythiouretan, polythio(ure)uretan,
polyol(alyl cacbonat), xenluloza axetat, xenluloza dixetat, xenluloza ftriaxetat,
xenluloza axetat propionat, xenluloza axetat butyrat, polyalken, polyalkylen-vinyl
axetat, poly(vinylaxetat), polyvinyl alcohol), poly(vinyl clorua), poly(vinylformal),
poly(viny(axetal), poly(vinyliden clorua), poly (etylen terephthalat), polyeste,

polysulfon, polyolefin, cdc copolyme cila chiing, va/hodc hdn hop ctia chung.
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Hon nita, theo cic phuong an khong gidi han khac nhau dugc boc 10 & day, vat
liéu chu hitu co c6 thé tao thanh chi tiét quang hoc hodc phﬁn ctia ching. Cac vi du
khong nham giéi han vé céc thiét bi quang hoc bao gdm cac chi tiét lién quan dén mit,
céc chi tiét hién thi, cira s6, va gwong. Nhu dugc sir dung & day thuat ngit "quang hoc" ¢
nghia 13 gin lién véi hodc két hop vai anh sang va/hodic anh sang kha kién. Vi du, mic du
khong gi6i han & day, theo c4c phuong 4n khong gi6i han khéc nhau, chi tiét hodc thiét bi
quang hoc ¢ thé dugc chon tir céc chi tiét va thiét bi lién quan dén mét, cac chi tiét va
thiét bi hién thi, ctra s, guong, vat liéu bao gdi nhu béng co, va cac chi tiét va thiét bi té
bao tinh thé 16ng hoat dong va thu dong.

Nhu dugc sir dung & day thuat ngit "lién quan dén mat" c6 nghia 1a thudc vé
hodc két hop véi mét va thi giac. Céc vi du khong nhim gi6i han vé cac thiét bi bao
gdm thiu kinh hiéu chinh va khéng-hiéu chinh, bao gém thiu kinh tAm nhin don hodc
da tAm nhin, c6 thé 13 thiu kinh da tdm nhin phan khiic hodc khéng-phan khuc (nhu,
nhung khong gi6i han &, kinh hai trong, kinh ba trong va thau kinh tién trién), ciing
nhu céc thiét bi khac dugc sit dung dé hidu chinh, bao vé, hodc cai thién (dé trang
diém hodc viéc khac) thi giac, bao gdm nhung khong giéi han &, kinh &p trong, kinh
trong mét, kinh lap, va kinh hodc tAm che mat bdo v¢. Nhu dugc st dung & day thuat
ngit "hién thi" ¢6 nghia la sy thé hién c6 thé nhin dugc hodc doc duge béng may cac
thong tin bang tir ngit, sd, ky hiéu, cach trinh bay hodc hinh v&. Cac vi du khong nhim
gidi han v& cac chi tiét va thiét bi hién thj bao gém man hinh, monito, va chi tiét an
toan, bao gdm nhung khong giéi han &, cac dau bao ddm va ddu xac nhan. Nhu duge
sir dung & ddy thuét ngir "cira s8" c6 nghia la 16 mé cho phép tia sang truyén qua. Céc
vi du khéng nhim gi6i han vé ctra s6 bao gdm cac vat trong sudt trong may bay va 6
t8, b loc, cac 14 chin sang, va thiét bi chuyén mach quang hoc. Nhu duoc sir dung &
day thuat ngit "guong" c6 nghia 1a bé mit phan chiéu phan 16n anh sang toi.

Vi duy, vat liéu chu hitu co c6 thé 1a chi tiét lién quan dén mat, va cu thé hon, 1a
kinh mit.

Hon nita, dy kién 1a céac hop chét ddi mau theo anh sang dugc boc 10 & day co
thé dugc str dung mdt minh hodc két hop véi it nhat mot hop chit ddi mau theo anh
sang hitu co bd sung khac ¢ it nhit mot trong céc tri s hip thu hoat héa cuc dai nim
trong khoang tir 300 nm dén 1000 nm, bao gdm ca giéi han (ho#c cac chét chira
chung). Vi du, hgp chit ddi mau theo anh sang dugc bdc 10 & day co thé duoc két hop

v6i it nhat mét hop chit d6i mau theo anh sang hitu co thong thudng khéc sao cho su
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két hop cua hop chit dbi mau theo anh sang, khi dugc hoat héa, thé hién mau sic
mong mudn. Céc vi du khong nham giéi han vé cac hop chét déi mau theo anh sang
hitu co théng thudng thich hop bao gém cac pyran, oxazin, cac fulgit va fulgimit dugc
md ta sau day.

Céc vi du khoéng nham gii han vé cac pyran d6i mau theo anh sdng bd sung
thu4n nghich nhiét bao gdm cac benzopyran, naphtopyran, vi du, naphto[1,2-b]pyran,
naphto[2,1-b]pyran, cac naphtopyran ngung tu indeno, nhu dugc bdc 19 trong Patent
My s 5,645,767, va cac naphtopyran ngung tu heteroxyclic, nhu dugc bdc 16 trong
céc Patent M§ sb 5,723,072, 5,698,141 , 6,153,126, va 6,022,497, dugc dua ra day dé
tham khao cho cic boc 16 vé cic naphtopyran; spiro-9-floreno[1,2-b]pyran;
phenanthropyran; quinopyran; floanthenopyran; spiropyran, vi du,
spiro(benzindolin)naphtopyran,  spiro(indolin)benzopyran, spiro(indolin)naphtopyran,
spiro(indolin)quinopyran va spiro(indolin)pyran. Céc vi du cu thé hon vé céac
naphtopyran va céc chit dbi mau theo 4nh sang hitu co bd sung dugec md ta trong
Patent M§ s 5,658,501, cac bdc 16 clia ching dugc dwa cu thé ra day dé tham khao.
Spiro(indolin)pyran cling dugc md ta trong tai liéu, Techniques in Chemistry, Volume
III, “Photochromisrn", Chapter 3, Glenn H. Brown, Editor, John Wiley and Sons, Inc.,
New York, 1971, bdc 16 ciia ching dugc dua ra diy dé tham khao.

Céc vi du khong nhim gidi han vé cac oxazin d6i mau theo anh séng bd sung
thuén nghich nhiét bao gém cac benzoxazin, naphtoxazin, va spiro-oxazin, vi du,
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 khong nhdm gi6i han khac nita v& cac fulgit d6i mau theo 4nh séng
bd sung thuin nghich nhiét bao gdm: cac fulgimit, va 3-furyl va 3-thienyl fulgit va
fuigimit, dugc bde 1 trong Patent M§ s6 4,931,220 (trong d6 boc 10 vé céc fuigimit
dugc dua cy thé ra day dé tham kh&o) va hdn hop gém cac vét liéu/céc hop chét dbi
mau theo anh sang bat ky néu trén.

Vi dy, du kién 13 cc hop chét dbi mau theo anh sang dugc boc 1§ & day c6 thé
duge st dung mot minh hodc két hop v6i hop chit d6i mau theo anh séang hitu co
thong thuomng khac (nhu duge mo ta & trén), véi lugng hodc ty 1€ sao cho vt liéu chu

hitu co ma cac hop chat doi mau theo anh sang dugce két hop vao, hodc trén do cac vt
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liéu chu hitu co duge phu, co thé thé hién mau hodc cac mau mong muén, & trang thai
hoat dong hodc "tdy tring". Lugng cac hop chit d6i mau theo 4nh sang dugc st dung
nay khong duoc giéi han vai didu kién 1 luong thich hop c6 miat dé tao ra hiéu qua
d6i mau theo anh sang mong muén. Nhu duoc st dung & day, thuat ngir "lwong dbi
mau theo anh sang" dung dé chi lugng hop chit ddi mau theo 4nh sang cin thiét dé tao
ra hiéu qua ddi mau theo 4nh sang mong mudn.

Séang ché ciing dé xuét san phim d6i mau theo anh sang chira nén, va 16p phu it
nhit mot phin cia ché phidm phu c¢6 lwong dbi mau theo anh sang cta hop chét dbi
mau theo 4nh sang theo sang ché lién két v6i it nhit mot phan cia it nhat mot bé mat
cta nén. Hon nira, mic du khong gioi han & day, it nhat mot phan cta 16p phii it nhét
mdt phin c6 thé dugc c¢b dinh it nhit mot phin. Nhu duoc sir dung & dy thuat ngit "cd
dinh" ¢6 nghia 14 ¢b dinh trong dinh huéng mong mudn.

Vi du, theo phwong an khéng nhim gi6i han néu trén, ché phdm phi c¢6 thé
duogc chon tir nhém bao gdm, nhung khong gidi han &, cac ché pham phu polyme, son,
va muc. Hon nira, ngoai cac hop chit ddi mau theo anh sang dugc boc 10 & day, cac
ché phim phu theo cic phuong 4n khong gi6i han khic nhau c6 thé bao gdm thém it
nhit mot hop chét d6i mau theo 4nh sang hitu co thong thudng khac c6 it nhit mot tri
) hép thu hoat héa cuc dai nim trong khoang tir 300 nm dén 1000 mm, bao gém ca
gidi han.

Céc vi du khdéng nhdm giéi han vé cac nén thich hgp ma céc ché phdm phu
chira lugng di mau theo 4nh séng cta cac hop chat ddi mau theo 4nh sing c6 thé dugc
pht 1én d6 bao gdém thiy tinh, cong trinh né, vai, gbm, kim loai, gb, gidy va cac vat
liéu hitu co polyme. Céac vi du khéng nhim giéi han v& céc vét liéu hiru co polyme
thich hgp 1a nhu néu trén.

D& xuét tiép theo 1a céac thiét bi quang hoc chira nén va 16p phi it nhat mot phan
chira it nhat mot hop chét d6i mau theo anh sang theo séng ché lién két vé6i it nhat mot
phin cta nén. Cac vi du khong nham giGi han v& c4c chi tiét quang hoc bao gom, cac
chi tiét lién quan dén mét, céc chi tiét hién thi, cta sb, va guong. Vi duy, chi tiét quang
hoc ¢6 thé 1a chi tiét lién quan dén mit, va nén co6 thé 1a nén lién quan dén mat duoc
chon tir nhém bao gém thu kinh hiéu chinh va khong-hiéu chinh, thdu kinh dugc tao

thanh mot ph?m, va thiu kinh tréng.
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Mic du khong giéi han & day, cAc chi tiét quang hoc c6 thé bao gdm lugng hop
chit dbi mau theo anh séng bét ky cin dé dat duogc cac dic tinh quang hoc mong
mubn, nhu nhung khéng gi6i han &, cac dic tinh déi mau theo anh séng va céac dac
tinh ludng séc.

Céc vi du khac khong nhim gii han vé cac nén thich hop dé st dung két hop
v6i phuong 4n khong nhim gidi han néu trén bao gdm cac nén khong nhuém mau, nén
nhudm mau, nén ddi mau theo anh sang, nén nhudm mau-dbéi mau theo anh séng, nén
phén cuc tuyén tinh, nén phan cyc vong tron, nén phén cuc hinh elip, nén phéan xa, va
nén dang tAm lugn song hodc lam cham, vi du, tAm luon song ph?ln tr va tAm luon
séng mot nira. Nhu duge st dung & ddy, tham chiéu dén cac nén, thuat ngir "khong
nhuém mau" c6 nghia 13 cic nén cin phai khong bd sung cac chat phu gia tao mau
(nhu, nhung khong giéi han &, cac thudc nhudém thong thuong) va c6 phd hp thu véi
birc xa kha kién khong déng ké trong twong {mg véi birc xa quang hoéa. Hon nita, tham
chiéu dén cac nén, thut ngir "nhudém mau" c6 nghia 12 cac nén c6 bd sung cac chat
phu gia tao mau (nhw, nhung khong gi6i han &, cac thudc nhudém thong thuong) va phd
hép thu v6i birc xa kha kién khong dang ké trong twong ting véi birc xa quang hoa.

Nhu duge st dung & ddy thuat ngit phan cuc tuyén tinh" tham chiéu dén cac
nén ding d& chi cac nén c6 thé thich hop véi birc xa phéan cuc tuyén tinh (tic 13, gitt
cac dao dong cia vecto di€n cua céc song anh sang theo mot hudng). Nhu duge st
dung & day thuat ngit "phan cuc vong tron" tham chiéu dén cac nén dung dé chi cac
nén co thé thich hop véi blic xa phan cuc vong tron. Nhu duge st dung & day thuét
ngft "phan cyc hinh elip" tham chiéu dén cac nén ding dé chi cic nén c6 thé thich hop
v6i birc xa phan cuc hinh elip. Nhu duoc sir dung & ddy vé6i thuat ngit "doi mau theo
anh sang" tham chiéu dén cac nén dung dé chi cac nén c6 phd hép thu véi birc xa kha
kién thay ddi trong twong tmg vdi it nhét 1 birc xa quang héa va thuén nghich nhiét.
Hon nita, nhu dugc st dung & day tham chiéu dén cac nén, thuit ngit "nhudém mau-dbi
mau theo anh sang" c6 nghia 1a cac nén chira chit phu gia tao mau ciing nhu hop chét
d8i mau theo anh sang, va c6 phd hip thu véi biic xa kha kién thay ddi trong twong
ung vai it nhét 12 buc xa quang hoa va thuan nghich nhiét. Vi vay vi du, nén nhudém
mau-ddi mau theo anh sang c6 thé ¢6 tinh chit mau thir nhit ctia chit tao mau va tinh
chit mau thir hai cta két hop cua chit tao mau va hop chit ddi mau theo 4nh sang khi

bdc 10 ra birc xa quang hoa.
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Séang ché ciing dé cap dén chi tiét quang hoc chira nén va 16p phu it nhit mot
phan chira it nhit mot hop chit d6i mau theo anh sang theo sang ché lién két véi it
nhét mot ph'?ln ctia nén. Hon nita, it nhét mot hop chit dbi mau theo anh sang thudn
nghich nhiét c¢6 thé 1a hop chét d6i mau theo 4nh sang-ludng sic co ty 18 hép thu trung
binh 16n hon 1,5 & trang thai hoat héa nhu dugce xic dinh theo phuong phap CELL
METHOD.

Nhu duge md ta & trén, cc chi tiét quang hoc theo sang ché c6 thé 1a cac chi
tiét hién thi, nhu, nhung khong gidi han & man hinh, monito, va cac chi tiét an toan. Vi
dy, chi tiét quang hoc c6 thé 1a chi tiét hién thi chira nén ther nhét c6 bé mit thir nhét,
nén thi hai c6 bé mat th{ hai, trong d6 bé mit thtr hai ctia nén tht hai d6i dién va cach
bé miit thtr nhit ctia nén thi nhit sao cho tao ra mot k& hé; va vat liéu 16ng chura it nhét
mdt hop chit ddi mau theo 4nh sang theo sang ché dugc dua vao trong k& ho dugce xac
dinh bdi bé mat tht nhit ctia nén tht nhét va bé mat thit hai cia nén thir hai. Hon nita,
it nhat mot hop chét ddi mau theo 4nh sang c¢6 thé 13 hop chit ddi mau theo anh sang-
ludng sic co ty 1& hip thu trung binh 16n hon 1,5 & trang thai hoat hoa nhu dugc xac
dinh theo phuong phap CELL METHOD,

Hon nita, theo phurong 4n khong nham gi6i han nay, cac nén thir nhét va thir hai
nay c6 thé doc lap dwgc chon tir nhém bao gdm cac nén khéng nhuém mau, cic nén
nhudm mau, cac nén d6i mau theo anh sang, cac nén nhudm mau-ddi mau theo anh
sang, cac nén phan cyuc tuyén tinh, cac nén phén cuc vong tron, cac nén phan cuc hinh
elip va cac nén phan xa va cac nén 1am cham.

Sang ché ciing dé xuét chi tiét an toan chira nén va it nhit mot hop chit ddi mau
theo 4nh sang theo sang ché lién két véi it nhdt mot phin cta nén. Céc vi du khéng
nhim giéi han vé cac thiét bi an toan bao gdm cac dau bao dam va diu x4ac nhan lién
két v6i it nhat mot phan cta nén, nhu va khong giéi han o: thé truy cép va thong qua,
vi du, vé, huy hi€u, thé cdn cudc hodc thé thanh vién, thé ghi ng, va céc thiét bi tuong
tu; thuong phiéu va chung tir khong thwong lwong vi du, ngan phiéu, séc, hop dong,
ban ghi nhé, chiing chi tién giri, ¢ phiéu, va cac ching tir, thuong phiéu twong tu; cc
tai liéu cta chinh pht, vi dy, tién té, giéy phép, chimg minh thu, thé phic loi, visa, hg
chiéu, cac gidy ching nhan ciia nha nude, ching thu va cac tai liéu twong ty; céc san
phim tidu ding, vi du, phin mém, dia compact ("dia CD"), dia video k¥ thuét sb ("dia
DVD"), d6 gia dung, cac thiét bi dién tir tiéu dung, cac san phém thé thao, 6 t6, va céc
san phim twong tu; cac thé tin dung; va thé hang héa, nhan hang va bao bi.
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Mic di khdng gi6i han & ddy, chi tiét an toan c6 thé dugc lién két vai it nhit
mot phan nén dugc chon tir nhdm bao gdm nén trong sudt va nén phan xa. Theo cach

khéc, trong d6 nén phéan xa la dugc yéu cau, néu nén nay khong phan xa hoic phan xa

khong diy dii cho img dung du kién, thi vt liéu phan xa c¢6 thé dugc pha trude hét 1én

it nhat mét phan nén trude khi déu an toan dwoc phu 1én d6. Vi du, 16p phi nhdm phéan
xa ¢6 thé dwogc phu 1én it nhit mot phan nén trude khi tao chi tiét an toan trén d6. Hon
nita, chi tiét an toan c6 thé dugc lién két véi it nhit mot ph?m nén dugc chon tir nhom
bao gdm cac nén khéng nhuém mau, cac nén nhudm mau, cic nén dbi mau theo anh
sang, cac nén nhuém mau-ddi mau theo 4nh sang, cic nén phan cyc tuyén tinh, phéan
cue vong tron, va cc nén phan cuc hinh elip.

Ngoai ra, it nhat mot hop chit ddi mau theo anh sang c¢6 thé 1a hop chit déi mau
theo 4nh sang-ludng sic thuan nghich nhiét ¢6 ty 1& hip thu trung binh 16n hon 1,5 &
trang thai hoat héa nhu dugc xac dinh theo phuong phap CELL METHOD.

Hon nita, chi ti€t an toan néu trén c6 thé bao gdom thém mot hodc nhicu 16p

* hoic tAm phu khéac dé tao thanh chi tiét an toan phan xa da 16p v6i cac tinh chét phu

thudc goc nhin nhu duge mé ta trong Patent M§ sb 6,641,874, boc 10 nay d& cap dén
mang da phan xa duoc dua cu thé ra ddy dé tham khao.

Céc san phidm d6i mau theo anh sang va céac chi tiét quang hoc duwoc mo ta &
trén c6 thé dugc tao thanh bang cic phuong phéap da biét trong linh vuc k§ thuét nay.
Mic di khong gi6i han & day, du kién rang cac hop chit d6i mau theo 4nh séng dugc
boc 10 & day c6 thé dugce lién két voi nén hodc vét chi bang cach két hop vao vat liéu
chu hodc phu 1én vat chi hoac nén, nhu tao thanh 16p phu.

Vi du, hgp chat ddi mau theo 4anh séng-ludng sic ¢o thé dugc két hop vao vét
liéu chu hitu co bing cach hoa tan hoic phéan tan hop chit d6i mau theo anh séng trong
vét lidu chu, vi dy, dac tai chd bang cach bd sung hop chit d6i mau theo anh sang vao
vét lidu cht monome trude khi polyme hoa, hdp thu hop chét ddi mau theo anh séng
vao vit lidu chi bang cach nhiing vat lidu chu trong dung dich néng chira hop chit d6i
mau theo anh sang hodic bing cach truyén nhiét. Nhu duge st dung & day thuat ngir
“hip thy" bao gdbm phuong phap thim hop chit ddi mau theo anh sang mdt minh vao
vét lidu cht, dung méi hd trg chuyén hop chit d6i mau theo 4nh sang vao polyme xdp,

chuyén pha hoi, va cac phuong phap chuyén khéc.

-63-



19545

Ngoai ra, hop chit d6i mau theo anh sang dugc bdc 10 & day co thé duoc phu
1én vt lidu chi hitu co hodc nén khac nhu 12 mot ph?m cta ché phém phu (nhu duogc
mo ta & trén) hodc tAm chira hop chét ddi mau theo anh sang. Nhu duge sit dung & day
thuét ngir "16p phi" c6 nghia 12 mang do din xuét tir ché phim c6 thé chay dugc, c6
thé ¢6 hodc khong c6 do day ddng nhéit. Nhu dugc st dung & day thuat ngit "tim" c6
nghia 1 mang dugc tao trudc ¢ do day néi chung 1a ddng nhit va c6 kha ning tw nang
d3, trong trudng hop cac chét hip thy anh sang tir ngoai c6 thé duge tron véi cac vat
liéu d6i mau theo anh sang trudce khi ching dugc bd sung vao 16p phu hodc tAm hoic
cac chit hip thu nay c6 thé dugc chdng 1én, vi dy, dit 1én trén ciing, lam 16p phu hodc
mang gitta san phAm ddi mau theo 4nh sang va anh sang téi.

Céac phuong phéap khong nhim giéi han phu cac ché phadm phu chira cac hop
chit d8i mau theo 4nh sang dwogc boc 16 & day bao gdm cac phuong phép da biét trong
linh vyc k§ thuét nay dé phu 16p pht, nhu, phii quay, pht phun, pht phun va quay, phu
mang che, phu chay, phti nhiing, dic phun, dac, pht cudn, pht luéi, va duc trén. Lép
phii chira hop chit d6i mau theo 4nh sang c6 thé dugc phu 1én khudn nén c6 thé dugc
tao thanh bén trén 16p phu (tic 1a, dic trén). Ngoai ra hodc theo cach khac, ché phdm
pht khong chura hop chét d8i mau theo 4nh sang trude tién co thé duoc phu 1én nén
hoc vat liéu ch hiru co st dung k§ thuat bat ky néu trén va sau d6 hép thu bang hop

chat d6i mau theo 4nh sdng nhu dugc mo ta & trén.

Cac vi du khoéng nham giGi han vé cic ché pham phd chtra cic polyme tao -

mang c6 thé bao gbm cac vat liéu d6i mau theo 4nh sdng nhu sau: cdc 16p phu tinh thé
16ng d6i mau theo anh sang/ludng séc, nhu dugc mod ta trong Patent My s 7,256,921
tir cot 2, dong 60 dén cot 94, dong 23; cac 16p phi polyuretan d6i mau theo anh séng,
nhu dugc mo ta trong Patent My sb 6,187,444 tx cot 3, dong 4 dén cot 12, dong 15;
cac 16p phu nhya aminoplast dbi mau theo anh sang, nhu duge mo ta trong cac Patent
My sb 8,432,544 tir cot 2, dong 52 dén cot 14, dong 5 va 6,506,488 tir cOt 2, dong 43
dén cot 12, dong 23; cac 16p phu polysiloxan d6i mau theo anh séng, nhu duge md ta
trong Patent My s6 4,556,605 tir cot 2, dong 15 dén cot 7, dong 27; cac lép phu
poly(met)acrylat dbi mau theo 4nh sang, nhu dugc md ta trong cac Patent My sd
6,602,603 tir cOt 3, dong 15 dén cot 7, dong 50, 6,150,430 tir cot 8, cac dong 15-38, va
6,025,026 tir cot 8, dong 66 dén cot 10, dong 32; cac 16p phu polyanhydrua d6i mau
theo 4nh sdng, nhu dugc md ta trong Patent My s6 6,436,525 tir ¢ot 2, dong 52 dén cot
11, dong 60; cac 16p pht polyacrylamit d6i mau theo 4nh sang nhu duge mod ta trong
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Patent My s6 6,060,001 tir cot 2, dong 6 dén cot 5, dong 40; cac 16p phii nhyra epoxy doi
mau theo &nh séng, nhu dugc mo ta trong cac Patent My sb 6,268,055 tir cot 2, dong 63
dén cot 15, dong 2; va cac 16p phit poly(ure-uretan) ddi mau theo 4nh sang, nhu dugc
mo ta trong Patent My s8 6,531,076 tir cot 2, dong 60 dén cot 10, dong 49.

Céc phuong phéap khéng nham giéi han @& pha cac tAm chira hop chit d6i mau
theo anh sang dugc boc 16 & day 1én nén bao gdm, vi dy, it nhdt mot: can tao 16p, nung
chay, duc trong khudn, va lién két bam dinh tm polyme Ién it nhdt mot phan nén. Nhu
duoc st dung & ddy, phuong phap dic trong khudn bao gdm cac ky thuat dic khac
nhau, nhu nhung khong gi6i han &: duc trén, trong d6 tim nay duge dit vao khudn va
nén dugce tao thanh (vi du bing cach ddc) trén it nhat mot phan ciia nén; va dac phun,
trong d6 nén dugc tao thanh xung quanh tAm nay. Hon nita, du kién ring hop chét dbi
mau theo 4nh sang c6 thé dwogc phu 1én tAm nay dé 1am 16p phu, dugc két hop vao tAm
nay bang cach hdp thu hoic bing cac phuong phép thich hop khac, truée khi phii tim
ndy 1én nén hoic sau do.

T4m polyme c6 thé bao gdm ché phim polyme 14 ché phdm bét ky trong sd
khoang rong cac polyme, bao gdm ci cic polyme rin nhiét va cac polyme déo nhiét.
Nhu dugce st dung & day, thudt ngit "polyme" dugc du dinh bao gém ca cac polyme va
oligome, cling nhu cd cac homopolyme va copolyme. Cac polyme nay cd thé bao gom,
vi du, cac acrylic polyme, polyeste polyme, polyuretan polyme, poty(ure)uretan
polyme, polyamin polyme, polyepoxit polyme, polyamit polyme, polyete polyme,
polysiloxan polyme, polysulfua polyme, copolyme ctia ching, va hdn hgp cta ching.
N6i chung céc polyme ndy c6 thé 12 polyme bat ky trong sb céc loai dugc san xuét
béng phuong phap bét ky da biét boi nguoi ¢6 hiéu biét trung binhtrong linh vuc ky
thuét nay.

Céc polyme duoc sit dung d tao thanh tAm polyme ciing c6 thé chira cic nhom
chl’xé bao gdm, nhung khéng gi6i han &, cic nhém axit cacboxylic, cdc nhém amin, cac
nhom epoxit, cdc nhém hydroxyl, cac nhém thiol, cdc nhdm cacbamat, cac nhém amit,
céc nhom ure, cac nhom isoxyanat (bao gdbm cac nhém isoxyanat bi khéa), cdc nhém
mercaptan, cac nhom c6 etylen khdng no (vi du, cac nhém acrylat), cdc nhom vinyl, va
két hop ctia chung. Cac hdn hop thich hop gdm c4c nhwa tao mang ciing c6 thé duge
sir dung trong san xudt cic ché phdm phu. Néu ché phdm polyme tir d6 tAm polyme
duoc tao thanh bao gdm céc polyme chira nhém chirc (nhu céc polyme chira nhom
chirc bit ky da néu trén), ché phdm polyme c6 thé bao gdm thém vat lidu chira cac
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nhém chirc phan tng véi cadc nhém chire ciia polyme nay. Phan tng c6 thé dwoc lam
dé dang, vi duy, bang cac k¥ thuét nhiét, khdi ddu quang hoc, oxy héa, va/hodc xir Iy
bang birc xa. Ciing du kién 12 hdn hop gdm céc polyme bt ky néu trén.

Céc vi du khong nhdm gi6i han khac nita v& cac polyme thich hop dé sir dung
dé tao thanh tdm polyme theo sing ché 1a cic copolyme khdi déo nhiét chira
polyalkyl(met)acrylat va polyamit dugc md ta trong Pon Patent My dd cong bd sb
2004/0068071 Al tai cac doan [0020] - [0042]; va Patent M§ sb 6,096,375 tir cot 18,
dong 8 dén cot 19, dong 5

Trong phuong 4n cu thé theo sang ché, tAim polyme bao gdm polyme dan hdi, vi
du cac polyme dan hdi déo nhiét. Nhu dugc sir dung ¢ day, "polyme dan hdi" ¢6 nghia
1a polyme ¢6 mirc co gidn va dan hdi cao sao cho c6 kha ning bién dang hoic kéo dai
c6 thé thuan nghich it nhit mot phan. Trong mot s6 vi du, khi duoc kéo cing, cac phan
tir clia chat dan hoi duoc lién két va co thé sip xép tinh thé; va khi giai phong, chit dan
héi c6 thé, trong mot sb trudong hop, tré vé trang thai rdi loan ban dau. Véi myc dich
ctia sang ché, cac polyme dan hdi c6 thé bao gdm céc polyme déo nhiét, déo nhiét dan
hdi, va rén nhiét véi didu kién cic polyme nay nam trong phdn mo ta néu trén cho
"polyme dan hdi".

Polyme dan hdi c6 thé bao gdm chit bat ky trong sd khoang rong cac chat dan
hdi da biét bao gdm nhung khong gidi han & cic copolyme trong sb cac polyme néu
trén. Trong mdt phwong 4n theo sang ché, polyme dan hdi c6 thé bao gdm copolyme
¢6 lién két ete va/hodc este trong khung polyme. Cac vi du vé cic copolyme khdi thich
hop c6 thé bao gbm, nhung khong gii han &, cac copolyme khdi poly(amit-ete), cac
copolyme khdi poly(este-ete), cac copolyme khdi poly(ete-uretan), cic copolyme khbi
poly(este- uretan), va/hogic cic copolyme khdi poly(ete- ure). Cac vi du cu thé thich
hop vé cac polyme dan hdi c6 thé bao gdm, nhung khéng giéi han &, cac chit ¢6 ban
trén thi trudng véi tén thwong mai 13 DESMOPAN® va TEXIN® ctia Bayer Material
Science; ARNITEL® ciia Royal DSM; vi PEBAX® ctia Atofina Chemicals hozc

Cordis Corporation.

Hon nita, nhu dugc mo ta & trén, cac hop chit ddi mau theo anh sang duge bdc
16 & day co thé dwoc két hop hodc dwoc phii mot minh, hodc két hop véi it nhat mot
hop chét ddi mau theo 4nh sang hitu co thdng thudong khac, hop chét nay ciing c6 thé

duogc phu hodc dugce két hop vao cac vt li€u chd va cac nén nhu duge md ta & trén.
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Céc 16p phu bd sung c6 thé dugc phu 1én san phdm dbi mau theo 4nh séng bao gém
céc 16p phu ddi mau theo 4nh séang khac, cac 16p pha chéng-phan xa, cac 16p phi phan
cuc tuyén tinh, cac 16p phit chuyén tiép, cac 16p phu 16t, cac 16p phu dinh, cac 16p phit
phan chiéu va cac 16p phit bao vé bao gdm cac 16p phii chdng dong suong, cac 16p phu
chéng oxy va cac 16p pha hip thu anh séng tir ngoai.

Céac phuong an dugc mé ta & day duge minh hoa tiép bing cac vi du khong
nhim gi¢i han dudi day.
Vi du thwe hién siang ché

Phdn 1 m6 ta viéc didu ché cac Vi du tir 1 dén 34. Phin 2 md ta thit nghiém cdc
dic tinh d8i mau theo 4nh séng clia cac Vi du. Phin 3 mo ta thir nghiém cac dic tinh
ludng sic cta cac Vi du.

Phén 1 - Piéu ché cac Vi du 1-34
Vidul

oo
PO

...... / \/ L}

Budce 1

3-brom-4'-metylbenzophenon (50 g), dimetyl sucxinat (34,5 g) va toluen (1 lit
(L)) duoc bd sung vio binh phan tng duge 14p méy khudy co hoc, phéu bd sung chét
ran va 16p phu nito. Hon hop nay dugc khudy & nhiét d6 trong phong cho dén khi cac
chét rén duoc hoa tan. Kali t-butoxit rén (22,4 g) dwoc bd sung qua phéu bd sung chit
ran va hdn hop nay dugc khudy & nhiét dd trong phong trong 4 gid. Hon hop phéan ung
tao thanh dugc rét vao 1 L nudce va 16p nudce, chira san phim nay, dugc thu gom. Lép
toluen dwgc chiét bing 200 ml nuée. Dung dich nudc két hop nay dugc rira bing
toluen. HCI (2 N, 20 mL) dugc bd sung vao dung dich nuéc nay. Déu mau vang dugc
két tia. HOn hop tao thanh dugc chiét bang etyl axetat, dugc 1am kho trén magie
sulfat, dugc cd va lam kho trong chén khong. Thu dugc diu dang thay tinh mau vang

(55 g) 1am san phdm. San phdm nay dugc st dung tryc tiép trong budc tiép theo.
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Budc 2

Hbn hop gdbm céc san phdm axit Stobbe tir Budc 1 (55 g) va axetic anhydrua
(300 mL) dugc tron va duoc hdi luu trong binh phan tng dugc lap thiét bi ngung tu.
Sau mdt gid, axetic anhydrua duge loai bo bang cach lam bay hoi trong chan khong va
dau thu duoc 55 gam lam san phdm. San phdm nay duge st dung truc tiép trong budc
tiép theo.

Budce 3

B sung metanol (300 mL) va HCI (12 N, 1 ml) vao binh phén tmg chua 55
gam dau thu duge tir Bude 2. Hon hop nay duoc hdi luu trong bdn gid. Metanol dugc
loai b6 bing cach 1am bay hoi trong chan khong. Déu thu hdi duoc hoa tan trong
metylen clorua, dugc rira b%mg nudc bio hoa natri bicacbonat, dugc lam khd trén
magie sulfat, dugc c6 va lam kho trong chéan khong. Déu tao thanh (51 g) dugc sir
dung truc tiép trong budc tiép theo.

Budce 4

San phdm (51 g) tir Buéc 3 dugc hoa tan trong 500 ml THF khan trong binh
duge 1am kho trong 10 duge l&p phéu nhé giot va que khudy tir. Hn hop nay dugce
khudy & nhiét do trong phong, va dung dich metyl magie bromua 1,6 M trong
toluen/THF (1:1) duoc bd sung nhé giot. Sau khi bd sung, hdn hop nay dugc khudy &
nhiét do trong phong trong khoang 16 gid. Sau do hdn hop phin tng dugc rét vao 2 L
nuée da. Do pH ciia hdn hop nay dugc didu chinh dén ~2 st dung HCI (12 N). Etyl
axetat (500 mL) dugc bd sung. Lép hitu co tao thanh duge tach, duge 1am kho trén
magie sulfat, dugc cd va lam kho trong chan khong. San phém thu hdi (50 g dau) duge
sir dung truc tiép trong budc tiép theo.

Buédce 5

San pham tir Bude 4 (50 g) va xylen (300 ml) dugc bd sung vio binh phan tng
duoc lép que khudy tir. Axit p-toluensulfonic (1 g) dugc bd sung va hdn hop tao thanh
dugc hdi lvu trong tam gio. Xylen dugc loai bo bang cach lam bay hoi trong chan
khong va san phim dang dau tao thanh duogc hoa tan trong etyl axetat, dugc rira bang
nude, duoc lam kho trén magie sulfat va dugc c6. Mot phén nhé cia san phim (50 g
dau) chira bon naphtol chét ddng phan. San pham nay (1,8 g) dugc tinh ché st dung
CombiFlash® Rf cua Teledyne ISCO. Sau khi tach, thu duoc bdn phén doan theo

nhom, phan tich NMR thé hién c4c san phdm nay cé cac cau tric phu hop véi: 8-brom-
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3,7,7-trimetyl-7H-benzo[ c]fluoren-8-ol (0,32 g); 4-brom-7,7,9-trimetyl-7H-
benzo[c]fluoren-5-o0i (0,08 g); va hdn hop (0,36 g) gdbm 10-brom-3,7,7-trimetyl-7H-
benzo[c]fluoren-5-ol (chdt ddng phan mong mudn, bing 55 % trong lwong clia hdn
hop nay) va 2-brom-7,7,9-trimetyl-7H-benzo[ c]fluoren-5-ol (chit déng phan khong
mong mudn bang 45 % trong lugng ctia hdn hop nay).

Budc 6

Hdn hop céac naphtol tir Budc 5, (0,36 g) gdbm 10-brom-3,7,7-trimetyl-7H-
benzo[c]fluoren-5-ol va 2-brom-7,7,9-trimetyl-7H-benzo[c]fluoren-5-0l dugc cho vao
binh phan ng. Bd sung 0,27 gam 1,1-bis(4-metoxyphenyl)prop-2-yn-1-ol, vai tinh thé
axit p-toluensulfonic va metylen clorua(10 ml) vao binh nay. Hon hgp nay dugc khudy
0 nhiét do trong phong trong 18 gio. Su tao thanh thudc nhudm mau xanh duong va
thubc nhtidm mau tim dugc quan sat tir TLC. San phim nay dugc tinh ché sir dung a
CombiFlash® Rf. Thu dwoc san phim (0,5 g) véi hai chit ddng phéan. San phim nay
duoc sir dung truc tiép trong budc tiép theo.

Budce 7

Hbn hop thube nhudm tir Budce 6 (0,5 g) duge cho vao binh phan g va cac
chét sau dugc bd sung: 4-(4 trans-pentylxyclohexyl)phenyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoat (0,39 g, dugc diéu ché theo'quy trinh tir Budc 2 ciia Vi du 3
ngoai trir 1a 4-(trans-4-pentylxyclohexyl)phenol va axit 4-(4,4,5,5-tetrametyl -1,3,2 -
dioxaborolan-2-yl)benzoic dugc su dung thay cho 4-(4.4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin va axit 4-(trans-4-pentylxyclohexyl)-benzoic); kali florua
(0,19 g); diclobis(triphenylphosphin)paladi (II) (0,012 g); THF (20 mL) va nuéc (20
mL). Hon hop nay dugc khit khi, duge béo vé bing nito va gia nhiét dén hdi lwu. Sau
18 gio, TLC thé hién sy tao thanh thudc nhuém mau xam va thubc nhudm mau tim.
Hbn hop nay duge chiét st dung metylen clorua va nude. Lép hitu co duge thu hoi,
dugc tach, dugc lam kho trén magie sulfat va dugc ¢d. San phém tao thanh duogc tinh
ché str dung CombiFlash®Rf. Thu dwgc thuéc nhudém mau x4m dudi dang chit rin
mau xanh 14 (0,25 g, kém phén cuc). Thu dugc thubc nhudm mau tim duéi dang chét
rin mau tréng duc (0,18 g, phan cyc hon). Phan tich NMR thé hién thubc nhudém mau
tim phan cuc hon c6 chu triic phit hop véi 3,3-bis(4-metoxyphenyl)-10-[4-((4-(trans-4-
peniylxyclohexy)phenoxy)cacbony phenyl]-6,13,13-trimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran.
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Buéce 1

Magie (3,2 g) va THF (50 ml) dugc dit trong binh khd duge 1ip phdu nho giot
chira hdn hop gdm 1-brom-4-(triflometyl)benzen (30 g) va THF (200 ml). 20 ml dung
dich trong phéu nho giot duogc bd sung vao binh nay. Vai giot dibromoetan ciing duoc
bb sung vao binh nay dé bit dau phan ng. Vai phut sau, dung méi trong binh phan
ng bit d4u s6i. Phin dung dich con lai trong phéu nhé giot dugce bd sung nho giot.
Nuéc dé thinh thoang dugc st dung d& 1am maét hdn hop phan dng. Sau khi bd sung,
hén hop nay dugc khudy & nhiét do trong phong trong hai gid. Sau d6 3-brom-4-
metylbenzonitril (26 g) dugc bd sung vao hdn hop phan tmg. Hdn hop dugc khudy &
nhiét do trong phong qua dém. Dung dich HCI 3 N (200 ml) dugc bd sung. Hdn hop
nay dugc khudy trong 4 gid. L6p hitu co duge thu gom bang phéu tach va sau d6 duoc
cd. Phuong phép tach bang cot nhdi silicagel dugc st dung dé 1am sach san pham st
dung hdn hop dung médi 90/10 hexan/etyl axetat. Loai silica gel dugc sit dung trong
Budc nay va cac budc khac 1a Grade 60, 230-400 mesh. Thu dugc cic tinh thé mau
tréng (19 g) 1am san pham. NMR thé hién ring san phim nay c6 cau tric phi hop voi
3-brom-4-metyl-4'-triflometylbenzophenon.

Budce 2

Huyén phd chira 1-brom-4-(trans-4-pentylxyclohexyl)benzen (96 g), axit 4-
(metoxycacbonyl)phenylboronic (56 g), K,CO; (17 g), Pd(Pph;)s (1,5 g), 1,4-dioxan
(400 mL) va nudc (12 mL) duge cho vao binh phén tng va dugc khudy & 1050 trong
10 gid. Sau phan tng, hdn hop nay duoc rét vao nude (1 L) ¢6 khudy. Chéit rin mau
x4m thu dugc sau khi loc. Chét rin nay dugc rora béng nuéc, dugc hoa tan trong
CH,C1,(400 ml), dugc lam kho trén MgSO, va duogc loc qua xelit. Dich loc dugc ¢d va
duoc rét vao metanol (600 mL) c6 khudy. Chét két tiia duge thu gom bing céach loc,
dugc rira bang metanol va lam khé. Thu dugc chét rin mau tring (80,4 g) lam san
phidm. NMR thé hién ring san phidm ndy c6 cdu tric phi hop véi metyl 4'-(4-
pentylxyclohexyl)biphenyl-4-cacboxylat.
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San phém tr Budce 2 (20 g) dugce tron véi natri hydroxit (6,57 g) va etanol (500
mL) trong binh phan tng. Hbn hop nay dugc gia nhiét dén hdi luu trong 4 gio, lam
mat dén nhiét d6 trong phong va dugc axit héa sir dung HCl dam dic. Chét két taa
duoc thu gom bing cach loc, dugc rira biang nudc va lam khd. Thu dugc chit rin mau
tréng (18,2 g) 1am san phim. NMR thé hién ring sin phim nay c6 ciu tric phi hop
véi axit 4'-(4-pentylxyclohexyl)biphenyl-4-cacboxylic.

Buéc 4

San phim tir Bude 3 (18,2 g) duge tron vdi SOCI, (300 ml) va DMF (ba giot)
trong binh phan mg va gia nhiét dén hoi luu trong 8 gid. Dung dich ndy duge c6 dudi
ap suét cao va cin tao thanh duoc rét vao 200 mL hexan cé khuéy. Chét rin mau tréng
két tha duge thu gom bing cach loc, duge rira bang hexan va lam kho. Thu dugce chét
rdn mau tring (17,53 g) 1am san phim. NMR thé hién ring san phim nay c¢6 ciu tric
pht hop véi 4-(4-pentylxyclohexyl)biphenyl-4-cacbonyl clorua.

Budce 5

San phdm tir Budc 4 (10 g) trong metylen clorua (30 ml) duge nhd giot vao
dung dich 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (5,94 g) va TEA (4,13
g) trong CH,Cl, (60 ml) c6 khudy. Sau khi bd sung, dung dich nay dugc khudy tiép
trong 24 gio. Sau d6 dung dich nay dugc rira bang nudce (50 mL) ba l4n, dugc lam khd
trén MgSOy, duge ¢ dudi ap sudt giam va sau d6 dugc rét vao metanol (200 ml) c6
khuéy. Chét két taa dugce loc, duoc rira béng metanol va lam khd. Thu dugc chét rin
mau tring (12,24 g) 1am san phdm. NMR thé hién ring san phim nay c6 céu trac phu
hop v6i  4'-(4-pentylxyclophexyl)-N-(4-(4,4,5 ,5-tetrametyl- 1,3,2-dioxaborolan-2-
yl)phenyl)biphenyl-4-cacboxamit.

Budce 6

Céc quy trinh tir Budc 1 dén Budc 7 ctia Vi du 1 dugc tun theo ngoai trix 1a 3-
brom-4-metyl-4’-triflometylbenzophenon tir Budc 1 cuia vi du nay dugc sir dung thay
cho 3-brom-4'-metylbenzophenon trong Budc 1 cia Vi du 1, 1-(4-flophenyl)-1-(4-
(piperidin-1-yl)phenyl)prop-2-yn-1-ol ~ dugc st dung thay cho 1,1-bis(4-
metoxyphenyl)prop-2-yn-1-ol trong Budc 6 cia Vi du 1 va 4 -(4-trans-
pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaboro-2-yl)phenyl)-[1,1'-

biphenyl]-4-cacboxamit tir Budc 5 cua vi du nay dugc st dung thay cho 4-(4-trans-
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pentylxyclohexyl)phenyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat trong
Budc 7 ciia Vi du 1. Thu duoc chat rén mau xanh duong lam san phdm. NMR thé hién
rang san phim nay c6 ciu triic phit hop v&i 3-(4-flophenyl)-3-(4-piperidinophenyl)-10-
[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)pheny]-6-triflometyl-11,13,13-
trimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Vidu3

Buoc 1

Magie (5,26 g) va THF (50 ml) dugc dit trong binh kho dugc lip phéu nhod
giot, chta dung dich 1-brom-3,5-diflobenzen (44 g) trong THF (400ml). Mot phén
mudi dung dich ndy trong phéu nhé giot dugc bd sung vao binh. Vai giot dibromoetan
ciing dugc bd sung vao binh nay dé bt diu phan tng. Vai phit sau, dung méi trong
binh phan tmg bit dau sbi, bé nuéc dd dugc sit dung. Phin dung dich con lai trong
phéu nho giot dugc bd sung nho giot & nhiét dd 0°C trong nira giv. Nira gid sau khi bd
sung, hiu hét Mg bién mét. Hon hop dugc khudy & nhiét do trong phong trong 2 gid
nita. Toan bd Mg da vao dung dich. O nhiét do 0°C, bis[2-(N,N-dimetylamino)etyl]ete
(35 g) dugc bd sung. Khudy trong 15 phiit. Sau d6 3-brombenzoyl clorua (50 g) dugc
bd sung trong mdt phén. Hbn hop duge khudy trong 2 gi& & nhiét dd 0°C, nude (500 ml)
dugc bd sung vao hdn hop nay. Dung dich 12N HCl dugc st dung dé diéu chinh do pH
dén ~2. DCM dugc bd sung vao hdn hop nay (500 ml). Lép hitu co duge thu gom, duge
rua b%mg nuéc mot 14n, duge rira biang natri bicacbonat mot l4n, dugc lam kho trén
magie sulfat va dugc ¢6. Thu dugc diu nhét (57 g). Dau nay duge sir dung truc tiép
trong budc tiép theo. NMR thé hién rang 3-brom-3’,5’-diflobenzophenon 1a thanh
phin chinh trong dau nay.

Budc 2

Hbn hop gbém 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (52 g), axit
4-(trans-47pentylxyclohexyl)benzoic (65 g), DCC (64,4 g), DMAP (3 g) va metylen
clorua (500 ml) dugc cho vao binh phan Gng va dugc khudy trong 24 gio. Chét rén
duoc loc bo. Dich loc duge ¢6. Metanol (1 L) duge bd sung. Céc tinh thé tao thanh

dugc thu gom bang cach loc va 1am khé. Thu dugc céc tinh thé mau trang (91 g) lam
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san phdm. NMR thé hién ring san phdm nay c6 cdu trac phi hop véi 4-(4-trans-
pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)benzamit.

Budce 3

Céc quy trinh tir Bude 1 dén Budce 7 cta Vi du 1 duoc tudn theo ngoai trir 1a 3-
brom-3',5’-diflobenzophenon tir Budc 1 cia vi du ndy dugce sir dung thay cho 3-brom-4'-
metylbenzophenon trong Buéc 1 cua Vi du 1, va 4-(4-trans-pentylxyclohexyl)-N-(4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—2-yl)phenyl)benzarnif to Budc 2 cta vi dy nay
dugc str dung thay cho 4-(4-trans-pentylxyclohexyl)phenyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoat trong Bugc 7 ctia Vi du 1. Thu dugc chét rin mau xam lam
san phdm. NMR thé hién ring san phidm nay c6 cAu trac phu hop véi 3,3-bis(4-
metoxyphenyl)-10-[4-(4-(4-trans-pentylxyclohexyl)benzamido)-phenyl]-5,7-diflo-
13,13-dimetyl-3,13-dihydro-indeno[2',3’:3,4]naphto[ 1,2-b]pyran.

Vidu4

Céc quy trinh tr Vi dy 3 dugc tudn theo ngoai trr 1a trong Bude 1,
tribromobenzen dugc st dung thay cho 1-brom-3,5-diflobenzen va benzoyl clorua dugc
stt dung thay cho 3-brombenzoyl clorua. Thu duoc chit rén mau den lam san phim.
Phan tich NMR thé hién ring san phdm niy c6 cu trac phi hop véi 3,3-bis(4-
metoxyphenyl)-10-[4-(4-(4-trans-pentylxyclohexyl)benzamido)phenyl]-13,13-
dimethy-12-brom-3,13-dihydro-indeno[2’,3":3,4]napbtho[1,2-b]pyran.

Vidu5
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Cac quy trinh tr Vi du 1 dugc tudn theo ngoai trr la 3-brom-3',5'-
dtflobenzophenon tir Buge 1 cia Vi du 3 dugc st dung thay cho 3-brom-4'-metyl
benzophenon trong Budc 1, 1-(4-metoxyphenyl)-1-(4-(N-piperidino)phenyl)prop-2-
yn-1-ol dugc st dung thay cho 1,1-bis(4-metoxyphenyl)prop-2-yn-1-ol trong Budc 6
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va 4'-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-[1,1'-biphenyl]-4-cacboxamit dugc st dung thay cho 4-(4-trans-pentyl-
xyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)benzamit  trong
Budc 7. Phan tich NMR thé hién ring san phdm niy c6 cdu trac phu hop véi 3-(4-
metoxyphenyl)-3-(4-(N-piperidino)phenyl)-10-[4-(4-(4-(4-trans-pentyl-
xyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran.

Vidu6

Céac quy trinh tr Budgc 1 dén Budc 3 cta Vi du 3 dugce tudn theo ngoai trir la:
trong Budc 1, tribromobenzen dugc st dung thay cho 1-brom-3,5-diflobenzen va
benzoyl clorua dugc st dung thay cho 3-brombenzoyl clorua; trong Bude 3, 1-(4-
flophenyl)-1-(4-(N-piperidino)phenyl)prop-2-yn-1-ol dugc st dung thay cho 1,1 -
bis(4-metoxyphenyl)prop-2-yn-1-ol; 4’-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-[1,1'-biphenyl]-4-cacboxamit ~ dugc s
dung thay  cho 4-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)benzamit. Phén tich NMR th8 hién ring san phim nay co
chu trac phit hop v6i 3-(4-flophenyl)-3-(4-(N-piperidino)phenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl]-12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2',3°:3,4]naphto[1,2-b]pyran.

Vidu7
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Céc quy trinh tr Budce 1 dén Bué6e 3 cua Vi du 3 duoc tudn theo ngoai trir 1a:
trong Budc 1, 2,4,6-tribromotoluen dugc st dung thay cho 1-brom-3,5-diflobenzen va

3,4-dimetoxybenzoyl clorua dugc st dung thay cho 3-brombenzoyl clorua; trong Budc
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3, 4'-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-[1,1'-biphenyl]-4-cacboxamit duwgc st dung thay cho 4-(4-trans-
pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)benzamit.
Phan tich NMR thé hién ring san phim ndy c6 ciu trac phit hop véi 3,3-bis(4-
metoxyphenyl)-10-[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)phenyl]-12-
brom-6,7-dimetoxy-11,13,13-trimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.
Vidu8

Buéce 1

Hbn hop gdm 4-bromaxetophenon (148 g), dimetyl sucxinic este (130 g) va
toluen (2,5 L) dugc khudy co hoc trong binh phan tng. Kali t-butoxit (100 g) dugc b
sung trong mot phan. Quan sat thy mau vang. R4t nhiéu két tia duoc tao thanh. Mot
gidr sau, nude (1 L) duge bd sung. Lép nuée duge thu gom va duge rira bang toluen
hai l4n. Sau d6 n6 dugc trung hoa bang dung dich dung dich HC1 12 N. San phim nay
dugc chiét bang etyl axetat va sau d6 dugc tai két tinh tir etyl ete/hexan. Thu dugc 170
g tinh thé mau trdng. Phan tich NMR thé hién ring san phdm nay c6 céu tric phi hop
v6i axit (E)-4-(4-bromphenyl)-3-(metoxycacbonyl)pent-3-enoic.

Budc 2

Axit (E)-4-(4-bromphenyl)-3-(metoxycacbonyl)pent-3-enoic (160 g) tir Budce 1
duoc trén voi dung dich nudce natri hydroxit 50% (200 g) va nude (4 lit) trong cbe
dung tich bén lit. Hon hop nay duoc gia nhiét dén s6i. Mot gid sau, TLC thé hién ring
phan Gng di hoan thanh. P§ pH cta dung dich nay duoc didu chinh dén 2 st dung
dung dich HC1 12 N. Chét két tia dugc thu gom bing cach loc. Thu dugc cac tinh thé
mau tring duc (152 gam). Phan tich NMR thé hién ring san phdm nay c6 cAu triic phu
hop vai axit (E)-2-(1-(4-bromphenyl)etyliden)sucxinic.

| Budéc 3

Hén hop gém axit (E)-2-(1-(4-bromphenyl)etyliden)sucxinic (152 g) tir Budc 2,

DBSA (5 g) va toluen (1 L) dugc gia nhiét dén hdi luu dong thoi loai bé nude bing

biy Dean-Stark. Vat liéu rin ban dAu thuc su bién mét trong mot gid. Sau 2 gid, TLC
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thé hién ring phan Gmg da hoan thanh. Hdn hop duoc chuyén qua cot dugc nhdi day
silica gel. San phém duoc rira khoi cdt nhoi b%lng 1/4 etyl axetat/hexan. Sau khi c0, thu
duwoc diu. BS sung hexan (1 L) vao du nay. San phdm dugc két tinh. Tinh thé duoc
thu gom bang cach loc va 1am kho trong chan khong. Thu duge céc tinh thé mau tring
duc (130 gam). Phan tich NMR thé hién rang san phdm nay c6 cdu tric phi hop véi
(E)-3-(1-(4-bromphenyl)-etyliden)dihydrofuran-2,5-dion.

Budc 4

(E)-3-(1-(4-bromophenyl)etyliden)dihydrofuran-2,5-dion (125 g) tu Budc 3
duwoc bd sung lam ba phin vao hén hop dugc khudy gém nhém clorua (130 g) va
metylen clorua (1 L), trong 5 phat. Hdn hop tré nén sim mau. Sau khi khudy & nhiét
d6 trong phong trong 2 gid, hon hop phan g duge rét cham vao nude (2 L). Khoi tao
thanh dugc quan sat. Mot lugng 16n chét rin mau vang dugc tao thanh. THF (1 L)
dugc bd sung vao hdn hop nay dé hoa tan chét rin mau vang nay. Lép nude duge lam
bao hoa bang NaCl rén va sau d6 dugc loai bd bang phéu tach. Dung dich hitu co dugc
lam kho trén magie sulfat va dugc ¢ dén nhot. Etyl axetat (200 ml) dugc bd sung va
hén hop nay dugc dé yén & nhiét d9 trong phong. Cac tinh thé mau vang roi ra va dugc
thu gom va lam khé (50 gam). Phan tich NMR thé hién rang san phdm nay c6 cdu triic
phit hgp v6i axit 2-(6-brom-3-metyl-1-oxo-1H-inden-2-yl)axetic.

Buéce 5

Hn hop gdbm mangan clorua (7,46 g) va lithi clorua (5 g) duge 1am kho & nhiét
dd 200 °C trong 10 chin khéng trong mot gid. Duéi sy bao vé cua nito, THF dugc bd
sung (200 ml). Viéc hoa tan kéo dai khoang 30 phut. DPong (I) clorua (0,59 g) va axit
2-(6-brom-3-metyl-1-oxo-1H-inden-2-yl)axetic (19,4 g) tr Budc 4 dugc bd sung vao
dung dich nay. Hon hop nay duoc khudy dén trong va sau d6 lam lanh dén nhiét do
0°C. Dung dich butylmagie bromua 2M trong THF (99 ml) dugc bd sung nho giot.
Hdn hop phan tng tré thanh mau den hoan toan nhd bd sung thém BuMgBr. Viéc bd
sung két thic trong 2 gio. Sau khi bd sung, hdn hop nay duoc khudy & nhiét do 0°C
trong 2 gid nita va sau do dép tit phan ng bang cach str dung nuéce (200 ml). Do pH
cta hdn hop nay dugc didu chinh dén ~2 st dung dung dich HCI 12 N. Etyl axetat
(200 ml) dugce bd sung. Phan hitu co duge thu gom bing phéu tach, dugc 1am kho, va

dugc ¢b. San phdm nay dugc tinh ché bing CombiFlash® Rf. Thu duoc dau (4 g) lam
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san phdm. Phan tich NMR thé hién rang san phim nay c6 cdu tric phi hop véi axit 2-
(5-brom-1-butyl-1-metyl-3-0x0-2,3-dihydro-1H-inden-2-yl)axetic.

Budce 6

Magie rin (1,5 g) duoc cho vao binh phan g dugc lip phéu nho giot va lam
kho trong 16. THF (60 ml) va 1-brom-4-triflometylbenzen (15,3 g) duoc bd sung. Bit
d4u bing 1 giot 1,2-dibromoetan, Grignard bét dAu tao thanh, bé nuéc da thinh thoang
dugc st dung dé kiém soat tdc do phan tmg. Hai gio sau, tht ca magie da hét. Trong
phdu nho giot, axit 2-(5-brom-1-butyl-1-metyl-3-0x0-2,3-dihydro-1H-inden-2-
ylaxetic (4,2 g) tir Bude 5 dugce tron véi THF khan (20 ml) va duge nho giot vao dung
dich Grignard. Viéc bd sung hoan thanh trong 10 phat. Sau khi bb sung, hdn hop niy
dugc khudy & nhiét do trong phong trong 2 gid. Phan ung duge dung lai bing cich bd
sung nudc (100 ml). Do pH duogc diéu chinh dén 2 st dung dung dich HCI 12 N. Etyl
axetat dugc bd sung (100 ml). Pha hitu co dugc thu gom bang phéu tach, dugc rira
bang NaCl/nude, dugc 1am kho trén magie sulfat va duge cd. Dau thu duge duge hoa
tan lai trong toluen (100 ml) trong binh phan Gng. Axetic anhydrua (10 gam) va bismut
triflat (0,5 g) dugc bd sung. Hon hop nay duge hdi luu trong 1 gio va duge lam mat
dén nhiét do trong phong. Metanol (100 ml) va dung dich HCI 12 N (1 ml) duoc b
sung, Hon hop nay duge hdi lwu trong 12 gid. Tt ca dung mdi dugc loai bd. Phuong
phap tach bang cot nhdi silicagel duge ding cho san phadm nay. Thu dugc dau (3 g)
lam san phdm. Phan tich NMR cho thdy ring san phdm nay c6 cdu trac phi hop véi
10-brom-7-butyl-7-metyl-3-(triflometyl)-7H-benzo[ c]floren-5-ol.

Budc 7

10-brom-7-butyl-7-metyl-3-(triflometyl)-7H-benzo[c]floren-5-0l (3 g) tir Bude
6 duwoc cho vao binh phan tGng. B sung 1-(4-flophenyl)-1-(4-(N-
morpholino)phenyl)prop-2-yn-1-ol (2,1 g), 1,2-dicloetan (30 ml) va axit p-
memMRmm(ﬂth\dobmhnhhH&ahnnmymxmh&lmﬂnmg4gbﬁﬁmnb©
dung moi dugce loai bd, cdt dugc nhoi déy silica gel dugc su dung dé tinh ché san
pham nay. Thu dugc diu mau nau nhat (2 gam) 1am san phdm. Phan tich NMR thé
hién rdng san phdm nay co cdu trac phu hop véi 3-(4-flophenyl)-3-(4-(N-
morpholino)phenyl)-10-brom-6-triflometyl-13-metyl-13-butyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran.

Buoc 8
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Hén hop gdm 3-(4-flophenyl)-3-(4-(N-morpholino)phenyl)- 10-brom-6-triflo-
metyl-13-metyl-13-butyl-indeno[2',3":3,4Inaphto[1,2-b]pyran (1,4 g) tr Bude 7, 4'-(4-
trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-
[1,1'-biphenyl]-4-cacboxamit (1,5 g), paladi axetat (24 mg), triphenyl phosphin (112
mg), natri cacbonat (0,8 g), THF (20 ml) va nuéc (10 ml) duge khir khi va duoc hdi
lwu trong 4 gi®. H3n hop phan tng duoc chuyén qua bd loc XELIT® c6 hd trg elite dé
loai b6 chét rdn khong hoa tan trong hdn hop nay. San phdm dugc rira bo st dung
metylen clorua. Sau khi chiét bing nude, 16p hitu co dugc thu gom va dugc ¢d. San
phdm nay dugc tinh ché bing CombiFlash® Rf. Thu dugc chét rin mau xanh dwong
(0,7 g) 1am san phidm. NMR thé hién ring san phim nay c6 cAu triic phi hop véi 3-(4-
ﬂophenyl)-3-(4-(N—mbrpholino)phenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13-metyl-13-butyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran.

Vidu9

Céc quy trinh tr Vi du 8 dugc tuln theo ngoai trir 1a: trong Budc 5, dung dich
metyl magie bromua 1,4M trong THF dugc st dung thay cho butyl magie bromua,;
trong Budc 6, 1-brom-4-triflometoxybenzen dugc st dung thay cho 1-brom-4-
trifometylbenzen; trong Budc 7, 1,1-bis(4-metoxyphenyl)prop-2-yn-1-ol dugc s dung
thay cho 1-(4-flophenyl)-1-(4-(N-morpholino)phenyl)prop-2-yn-1-ol. Phin tich NMR thé
hién ring san phdm nay c¢6 ciu trac phi hgp v6i 3,3-bis(4-metoxyphenyl)-10-[4-(4-(4-
(4-trans-pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometoxy-13-metyl-13-
butyl-3,13-dihydro-indeno[2',3":3,4]naphtbo[ 1,2-b]pyran.

Vidu 10
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Bude 1

Binh 2 L chira tribromobenzen (100 g) va que khudy tir dwoc lam kho trong 10
chan khong & nhiét do 80 °C trong 4 gid. THF khan (500 ml) dwgc bd sung. Hon hop
tao thanh dugc dit trong bénuéc d4 bdo hoa NaCl. B sung nho giot 3M isopropyl
magie clorua (160 ml) vao dung dich nay voi tbc d6 sao cho nhiét dd bén trong duoc
kidm soat tir -20 dén 0°C. Viéc bd sung nay két thuc trong khoang tir 30 phut dén 1
gid. Hon hop nay dugc khudy trong nira gid & clng nhigt d§ va bis[2-(N,N-
dimetylamino)etyl]ete (61 g) dugc bd sung cham trong 5 phut ngéit quing va mot
lwong 16n chét két tia duge tao thanh. Hdn hop tao thanh dugc khudy trong 20 phut
nira va hdn hop gdm 4-triflometylbenzoyl clorua (73 g) va THF (100 ml) dugc bd sung
trong 5 phut ngét quang. Hdn hop tao thanh dugc khudy qua dém. Nudc (100 ml) duge
bd sung chim va d6 pH dugc didu chinh dén 2 bang dung dich HCI 3 N. Lép hitu co
dwgc thu gom bing phéu tach, dugc rira bing 5% NaOH/nuéc va NaCl/nuée, duge
l1am kho va dugc ¢d. B6 sung metanol (300 ml) vao dau thu héi va san phim nay dugc
két tinh. San phim nay dugc thu gom bang cach loc. NMR thé hién rang cac tinh thé
mau tring thu dugc (87 g) c6 chu tric phu hop véi 3,5-dibromo-4™-
triflometylbenzophenon.

Buoc 2

Hn hop gdm 3,5-dibromo-4'-triflometylbenzophenon (75 g) tr Bude 1,
dimetyl sucxinic este (32,2 g) va toluen (800 ml) dugc cho vao binh 5 L ba ¢ dugc
14p canh khudy co hoc. Kali t-butoxit rdn (22,6 g) dugc bd sung tirng mé trong 30 phiit
ngit quang. Phan tng téa nhiét cing véi sy tao thanh mot lugng 16n chét két tua duoc
quan sat. Sau hai gio, nuéce (500 ml) duoc bd sung va thu dugc hdn hop dang sita. D9
pH ctia hdn hop nay duge didu chinh dén ~2 str dung 3 N HCI. Sau khi khudy & nhiét
do trong phong trong 10 phut, 16p hitu co dugce thu gom, dugc rira bang NaCI/HCl ,
dugc 1am khé trén MgSO,. Sau khi ¢d, hexan dugc bd sung va c4c tinh thé mau tréng
dugc tao thanh. Céc tinh thd dugc thu gom bing cach loc, NMR thé hién ring san
phdm thu dugc (62 gam) c¢6 cu tric phi hop véi axit (E)-4-(3,5-dibromophenyl)-3-
(metoxycacbonyl)-4-(4-(triflometyl)phenyl)but-3-enoic. |

Budc 3

Lanthanum (IIT) clorua khan ran (100 g) duoc nghién thanh bot rit min va sau

do6 dugc tron véi lithi clorua (52 g) va THF khan (1 1it) trong binh ba ¢d 5 lit dugc lip
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canh khudy co hoc va ph&u nho giot. Hon hop nay dugc hdi Iuu trong vai gio cho dén
khi chét rin dugc hoa tan. Axit (E)-4-(3,5-dibromophenyl)-3-(metoxycacbonyl)-4-(4-
(triflomety])phenyl)but-3-enoic rin (106 g) tir Budc 2 duge hoa tan trong hdn hop nay.
Sau d6 hdn hgp nay dugc lam mat dén nhiét do -15 °C, Dung dich 3 metyl magie
clorua (238 ml) duoc dit trong phdu nhé giot. 30% dau tién cua Grignard dugc bd
sung chdm vao hdn hop nay. Su tao thanh bot khi dugc quan sat. Sau khi nhiét do tr
lai -15 °C, phan con lai ctia Grignard duoc bd sung vao hdn hop nay trong 2 phit. Sau
30 phit, nude (1 L) dugc bd sung chdm vao hdn hop nay va do pH dugce diéu chinh
dén do axit sir dung axit axetic. Hon hop nay trd nén trong va tao thanh hai 16p. Lép
nuée duge chét bo. Lop hitu co duge rira béng NaCl/nuée bbn 14n va sau d6 duge co
dén kho. Chét rén mau vang nhat dugc thu hdi va duogc hoa tan trong toluen. Dung
dich nay dugc loc st dung cot nhdi silica gel va dung dich trong thu hdi duge co dén
kho. Thu dugc san phdm rin mau tring va dugc sit dung trong Budc tiép theo ma
khong cén tinh ché thém. Mt phan san phim nay dugc két tinh lai tir metanol va phan
tich NMR thé hién ring c4c tinh th& dwogc tinh ché nay c¢6 cdu tric phit hop véi (E)-4-
((3,5-dibromophenyl)(4-(triflometyl )phenyl)metylen)-5,5-dimetyldihydrofuran-
2(3H)-on.

Buédc 4

B6 sung san phdm tir Budc 3, toluen (500 ml), bismut triflat (20 g) va axit
axetic (0,24 g) vao binh phan tng. Hon hop tao thanh dugc khudy & héi luu trong 1
gi0. Sau khi lam mat dén nhiét d6 trong phong, axetic anhydrua (100 ml) dugc bd
sung. Hon hop nay duoc gia nhiét lai dén hdi luu va sau mot gio, hdn hop nay dugc
lam mat dén nhiét do trong phong va duge loc qua cot nhdi silica gel. Dung dich trong
thu hdi duge cd dén kho. Axeton (50 ml) duge bd sung vao chét rén thu duogc dé tao
thanh bot nhio va sau dé6 metanol (250 ml) dugc bd sung. Hon hop tao thanh duoc lam
mét d& tao thanh tinh thé. Céc tinh thé mau tring thu hdi (58 g) dwgc phan tich bing
NMR th8 hién ring san phdm nay c6 ciu tric phi hop v6i 8,10-dibromo-7,7-dimetyl-
3-(triflometyl)-7H-benzo[c]fluoren-5-yl axetat.

Budce 5

B6 sung metanol (20 mL) va tetrahydrofuran (10 ml) vao binh chia 8,10-
dibromo-7,7-dimetyl-3-(triflometyl)-7 H-benzo[ c]floren-5-yl axetat (2,42 g) tir Budc 4.

Axit clohydric dim dic (1 mL) dugc bd sung va dung dich nay dugc gia nhiét dén hoi
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luu trong 4 gio. Dung moi dugc loai bo trong chan khdng va cén dugc tinh ché bing
cach loc qua silica gel, st dung hdn hop 4:1 hexan/etyl axetat lam dung dich rira giai.
Cac phan doan chua vat liéu mong mubn dugc nhém lai va duge cd dé tao thanh chét
rén mau kem (1,63 g). Phén tich NMR ctia chét rin mau kem thé hién ring ciu tric
pht hop véi 8,10-dibromo-7,7-dimetyl-3-(triflometyl)-7H-benzo[ c]fluoren-5-ol.

Budc 6

Bb sung 1,1-bis(4-metoxyphenyl)prop-2-yn-1-ol (1,08 2),
triisopropylorthoformat (0,90 mL) va pyridin p-toluensulfonat (0,10 g) vao binh phéan
tng chira dung dich san phdm tir Buéc 6, 8,10-dibromo-7,7-dimetyl-3-(triflometyl)-
7H-benzo[c]fluoren-5-ol (1,63 g) trong cloroform (50 mL). Dung dich nay duoc gia
nhiét dén hoi luu trong 2 gio. Hon hop phan tng duge ¢d dudi ap sudt giam dé tao
thanh cin dang du. Dietyl ete dugc bd sung vao cin dé tao thanh chét két tha mau
kem. Chét két tiia mau kem nay duoc thu gom bing céach loc trong chan khong (2,30
g) va dugce st dung truc tip trong budc tiép theo, phan tich NMR cia chét két tiia mau
kem ndy thé hién rang ciu triac phi hop véi 3,3-bis(4-metoxyphenyl)-10,12-dibromo-
6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Budc 7

Bé sung kali florua (1,81 g, 30,68 mmol) vao binh phan tng chira san phim tir
Budc 6 (2,30 g) va 4'-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-[1,1’-biphenyl]-4-cacboxamit (1,72 g) trong hdn hop gbém
THF (40 ml) va nude (40 mL) ty 1€ 1:1. Dung dich nay dugc khit khi bing cach suc
khi nito trong 10 phut. B& sung bis(triphenylphosphin) paladi(ll) clorua (0,22 g, 0,31
mmol) vao dung dich tao thanh. Dung dich nay dugc gia nhiét dén hdi lvu trong 16
gid. Hon hgp phan tmg dugce lam mat dén nhiét do trong phong va dugc pha lodng
b%mg etyl axetat. Hon hop nay duoc loc qua nén bd loc CELITE® va dich loc dugc
phén 16p bing etyl axetat va nuée. Dich chiét etyl axetat dugc thu gom, dugc 1am kho
béing natri sﬁlfat khan va dugc c¢6 dé thu duoc cin dang diu. Cin nay dugc tinh ché
bing séc ky cot sir dung hon hop hexan va etyl axetat ty 1& 4:1 1am dung dich rira giai.
Cac phan doan chtra san phim mong mudn dugc nhém lai va dugc cd trong chan
khong dé thu duogc cin dang dau. Dau nay dugc hoa tan trong luong tdi thiéu
diclometan va dugc bd sung nhé giot vao dung dich metanol dugc khudy manh. Chét

két tha tao thanh dugc thu gom bang cach loc trong chén khong va lam kho dé thu
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dugc chit rin mau tim (0,90 g). Phén tich NMR ciia chét rdn mau tim thé hién ring
chu trac  phu  hop  véi 3,3-bis(4-metoxyphenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyljbenzamido)phenyl]-6-triﬂometyl- 12-brom-13,13-dimetyl-
3,13-dihydro-indeno[2',3":3,4|naphto[ 1,2-b]pyran.

Vidu 11

San phim cta Vi du 10 dwoc phan doan sir dung sic ky cot bang cach gia ting
d6 phan cuc cia dung dich rira giai hexan va etyl axetat (1:1) dé thu dugc cac phén
doan phéin cyc. Cac phan doan nay dugc nhom lai va duge ¢ trong chan khong dé thu
duoc can dang dau, Dau nay duoc hoa tan trong lwgng tbi thiu diclometan va duogc bd
sung nho giot vao dung dich metanol dugc khuéy manbh. Chét két tua tao thanh duoc
thu gom béng céach loc trong chan khong va lam kho dé thu duoc chit rin mau xanh
tim (0,30g). Phan tich NMR cua chét rin mau tim thé hién ring ciu tric phi hop véi
3,3-bis(4-metoxyphenyl)-10,12-bis[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran.

Vidul2

Céc quy trinh ctia Vi du 10 dugc tudn theo ngoai trir 1a 1,1-bis(4-flophenyl)-
prop-2-yn-1-ol dugc st dung thay cho 1,1-bis(4-metoxyphenyl)prop-2-yn-1-ol trong
Budc 6, phan tich NMR thé hién ring sin phdm cudi cling ¢ cdu trac phi hop véi 3,3-
bis(4-flophenyl)-10-[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)-phenyl]-6
triflometyl-12-brom-13,13-dihydro-indeno[2',3":3,4|naphto[ 1,2-b]pyran.

-82-



19545

Vidu 13
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Céc quy trinh cua Vi du 10 dugc tudn theo ngoai trir nhu sau: trong Budc 1,
3,5-diflobenzoyl clorua dugc st dung thay cho 4-triflometylbenzoyl clorua; trong
Budc 4, san phim dugc sir dung ma khong tinh ché trong budc tiép theo; trong Buédce
5, 8,10-dibromo-2,4-diflo-7,7-dimetyl-7H-benzo[c]floren-5-ol mong muén dugc tai
két tinh sir dung etyl axetat 1am dung méi; trong Budc 6, 1-(4-flophenyl)-1-(4-(N-
morpholino)phenyl)prop-2-yn-1-ol ~ dugc s&¢ dung thay cho 1,1-bis(4-
metoxyphenyl)prop-2-yn-1-ol; trong Buéc 7, hé chét xuc tac khac 1a paladi axetat /
triphenylphosphin / natri cacbonat / dimetoxymetan / etanol dugc sir dung thay cho
bis(triphenylphosphin)paladi (IT) clorua / kali florua / THF / nuéc. Phan tich NMR thé
hién ring san phidm cubi cing c6 chu tric phit hop véi 3-(4-flophenyl)-3-(4-
rnorpholinophenyl)-10-[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)-
phenyl]-5,7-diflo-12-brom-13,13-dimetyt-3,13-dihydro-indeno[2’,3';3,4Jnaphto-[1,2-

b]pyran.
Vidu 14
O
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Bude 1 dén Bude 4

Céc quy trinh tir Budc 1 dén Budc 4 ctia Vi du 10 dugce tuan theo.

Budc 5

8,10-Dibromo-7,7-dimetyl-3-triflometyl)-7 H-benzo[ c]fluoren-5-yl axetat
(53,88 g) tir Budc 4 va 4'-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-[1,1'-biphenyl]-4-cacboxamit (56,27 g) duoc bd sung vao

binh phan tng va dugc hoa tan trong hdn hop ty 1& 1:1 gbm toluen (1000 ml) va etanol
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(1000 mL). Kali cacbonat (42,26 g) va friphenylphosphin (8,02 g) dugc bd sung vao
dung dich nay dwgc khir khi bing cach suc nito trong 20 phut. B sung vao dung dich
tao thanh paladi axetat (2,29 g) va hdn hop niy duoc gia nhiét dén hdi Iuu trong 3 gio.
Hbn hop phan tmg duge 1am mat dén nhiét do trong phong va huyén phu da khir khi
chira bis(triphenylphosphin)paladi(Il) clorua (7,15 g) trong toluen (100 mL) va etanol
(100 ml) dugc bd sung. Hon hop phan ting duoc gia nhiét dén hdi luu trong 16 gio.
Hbn hop phan tng duge 1am mét dén nhiét do trong phong va duoc pha lodng bang
etyl axetat (500 ml). H3n hop nay dwoc loc qua XELIT® ¢6 loc va dich loc duogc thu
gom va dugc co trong chan khong dé thu dugc cin. Can ndy dugc tinh ché béng sdc ky
cdt str dung hdn hop toluen va etyl axetat ty 1é 19:1 1am dung dich rira giai. C4c phan
doan chtra san phim mong mudn dwoc nhom lai va dugc cd trong chan khéng dé thu
duoc cin mau kem. Toluen dugc bd sung vao cén dé Kkét taa san phém nay. Chét két
tha tao thanh duogc thu gom bing cach loc trong chan khong va lam khé dé thu dugc

chét rdn mau kem (32 g). Phan tich NMR ciia chit rin mau kem thé hién ring ciu tric

phu hop voi 7,7-dimetyl-3-triflometyl-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)-phenyl]-7H-benzo[ c]fluoren-5-ol.
Buéce 6

7,7-Dimetyl-3-triflometyl-10-[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-7H-benzo[c]fluoren-5-yl tir Budc 5 (18,00 g) dugc bd sung vao
binh phan Ung va dugc hoa tan trong tetrahydrofuran (200 mL). Axit 4-
dodecylbenzensulfonic (0,54 g) dugc bd sung dudi dang dung dich trong toluen (20
mL). 1-(4-Butoxyphenyl)-1-(4-flophenyl)prop-2-yn-1-ol (14,52 g) dwoc bd sung thanh
5 phan duéi dang dung dich trong toluen (20 mL) va hdn hop nay dugc gia nhiét dén
hdi lwu trong 6 giv. Hon hop phan Gng dwgc 1am mat dén nhiét d trong phong va
dung méi dugc loai bé trong chan khong dé thu dwoc cin. Cin nay dugc tinh ché bing
sdc ky cot st dung hdn hop hexan va toluen ty 1& 1:1 1am dung dich rta giai. Céc phan
doan chtra san phém mong mubn dugc nhém lai va duge co trong chén khong dé thu
dugc cdn dang dau. Dau nay dugc hoa tan trong lugng tbi thidu diclometan va dugc bd
sung nho giot vao dung dich dugc khudy manh chira metanol. Chét két tia tao thanh
duoc thu gom bing cach loc trong chan khong va lam khd dé thu duge chét rdn mau
tim (9,97 g). Phan tich NMR cta chét rin mau tim thé hién ring cu trac ph hop vdi

3-(4-flophenyl)-3-(4-butoxyphenyl)-10-[4-(4-(4-(4-trans-
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pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.
Vidu 15

Céc quy trinh tir Vi du 14 dugc tuan theo ngoai trir 1a 1-(4-flophenyl)-1-(4-(N-
morpholino)phenyl)prop-2-yn-1-ol dugc st dung thay cho 1-(4-butoxyphenyl)-1-(4-
flophenyl)prop-2-yn-1-ol trong Buée 6. Phan tich NMR thé hién ring céu tric nay phu
hop véi 3-(4-flophenyl)-3-(4-(N-morpholino)phenyl-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl}-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran.

Vidu 16

Céc quy trinh tr Vi dlj 13 dugc tuln theo ngoai trr 1a 1-phenyl-1-(4-
piperidinophenyl)prop-2-yn-1-ol dugc st dung thay cho 1-(4-N-morpholinophenyl)-1-
(4-flophenyl)prop-2-yn-1-ol. Phén tich NMR thé hién ring ciu tric ndy phi hop véi 3-
phenyl-3-(4-piperidinophenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-12-brom-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran.

Vidu 17

0T

e
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Céac quy trinh tir Vi dy 14 dugc tudn theo ngoai trir 1a 1-(4-butoxyphenyl)-1-(4-
metoxyphenyl)prop-2-yn-1-ol dugc st dung thay cho 1-(4-butoxyphenyl)-1-(4-
flophenyl)prop- 2-yn-1-ol. Phan tich NMR thé hién ring san phim nay c6 cau tric phi
hop vaoi 3-(4-metoxyphenyl)-3-(4-butoxyphenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3 4]naphto[1,2-b]pyran.

Vidu 18

Cac quy trinh tr Vi du 14 dugc tudn theo ngoai trr la 1-(4-(4-(4-
metoxyphenyl)piperazin-1-yl)phenyl)-1-phenylprop-2-yn-1-ol dugc st dung thay cho
1-(4-butoxyphenyl)-1-(4-flophenyl)prop-2-yn-1-ol. Phén tich NMR thé hién rang san
phim nay c6 ciu tric phit hop véi 3-(4-(4-(4-metoxyphenyl)piperazin-1-yl)phenyl)-3-
phenyl-10-[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)-phenyl]-6-
triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran.

Vidu 19

"Céc quy trinh tir Vi du 14 dugc tudn theo ngoai trir la 1-phenyl-1-(4-(N-
morpholino)phenyl)prop-2-yn-1-ol dugc st dung thay cho 1-(4-butoxyphenyl)-1-(4-
flophenyl)prop-2-yn-1-ol va N-(3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-4'-(4-pentylxyclohexyl)-[1,1'-biphenyl]-4-cacboxamit dugc st dung thay
cho 4'-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-[1,1’-biphenyl]-4-cacboxamit. Phan tich NMR thé hién ring cu tric nay
phu hop voi 3-phenyl-3-(4-(N-morpholino)phenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)-2-metylphenyl]-6-triflometyl-13,13-dimetyl-
3,13-dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Vi du 20
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Céc quy trinh cua Vi du 10 dugc tudn theo ngoai trir 1a trong Budgce 6, 1-(4-
flophenyl)-1-(4-butoxyphenyl)prop-2-yn-1-ol dugc st dung thay cho 1,1-bis(4-
metoxyphenyl)prop-2-yn-1-ol. Phan tich NMR thé hién rang san phim cudi cing co6
cdu trac phu hop véi 3-(4-flophenyl)-3-(4-butoxyphenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-12-brom-13,13-dimetyl-
3,13-dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Vidu 21

San phdm tir Vi du 20, 3-(4-flophenyl)-3-(4-butoxyphenyl)-10-[4-(4-(4-(4-
trans-pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-12-brom-13,13-
dimetyl-indeno[2',3":3,4]naphto[1,2-b]pyran (3,77 g), dugc bd sung vao binh phan ting
va dugce hoa tan trong tetrahydrofuran (10 mL) va lam lanh dén -78°C. n-Butyl lithi (6
mL, 2,5 M trong hexan) duoc bd sung va dugc khudy trong 30 phut. Nudc mudi dugce
bd sung vao hdn hop phén tng va dugc lam 4m dén nhiét dd trong phong. Lép nudce
dugc chiét bing etyl axetat. Lép hitu co thu hdi dugc 1am kho bang natri sulfat khan,
duoc loc va dugc cd dé thu duge can dang dau. Hai hop chét d6i mau theo 4nh sang
dugc ton tai duéi dang cin dau. Chung dugc tach bﬁng sdc ky cot sit dung hdn hop
hexan va etyl axetat ty 1€ 9:1 lam dung moi rtra giai. Cac phan doan chira hop chit
phan cyc hon duge nhom lai va dugc ¢d dé thu dugc dau. Dau nay duogc hoa tan trong
lwong ti thidu diclometan va dugc bd sung nho giot vao metanol dugc khudy manh,
Chét két tiia tao thanh dugc thu gom bing cach loc trong chan khong va lam kho dén
chit rén mau tim (0,3 g). Phan tich NMR ctia chit rdn mau tim thé hién céu trac phu

hop voi 3-(4-butoxyphenyl)-3-(4-flophenyl)-12-hydroxyl-10-[4-(4-(4-(4-tran-
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pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran.
Vi du 22

Budce 1

Quy trinh tir Budc 2 cta Vi du 3 dugc tudn theo ngoai tru 1a 4 -pentyl-[(trans,
trans)-1,1'-bi(xyclohexan)]-4-ol dugc st dung thay cho axit 4-(trans-4-
pentylxyclohexyl)benzoic. Phan tich NMR thé hién rang san phim nay c¢6 ciu trac phi
hop v6i (trans, trans)-4'-pentyl-[1,1'-bi(xyclohexan)]-4-yl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoat.

Budc 2

Cac quy trinh tr Vi du 14 dugc tuan theo ngoai trir 1a trong Budc 5 (trans,
trans)-4'-pentyl-[1,1’-bi(xyclohexan)]-4-yl ~ 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat dugc st dung thay cho 4'-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-[1,1’-biphenyl]-4-cacboxamit. Phéan tich
NMR thé hién ring san phim nay c6 cdu trac phi hop vé6i 3-(4-butoxyphenyl)-3-(4-
flo-phenyl)-10-[4-((trans,trans)-4"-pentyl-[1,1’-bi(xyclohexan)]-4-
oxycacbonyl)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]-
naphto[1,2-b]pyran.

Vidu 23

Buéce 1
B6 sung Pd(PPh;),(10,7 g) vao dung dich khir khi chta 1-brom-4-(4-
pentylxyclohexyl)benzen (300 g) trong 1,4-dioxan (2 L) trong binh phan ng. Sau khi
khudy trong 10 phut & nhiét d trong phong, dung dich nuéc K,CO; 1 M (485 mL,
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4,85 mmol) va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (274,5 g, 0,97 mol)
dwgc bd sung. Hon hop phan tng duoc hdi luu trong 36 giv. Dung mdi dugce 1am bay
hoi va cin nay dugc tai két tinh st dung CH,Cl,-MeOH (400 mL- 1500 mL). Thu
dwoc céc tinh thé mau tring (256 g) 1am san phim. Phan tich NMR thé hién ring san
phdm ndy c6 cdu trac phi hop véi 4 -(trans-4-pentylxyclohexyl)-[ 1,1’-biphenyl]-4-
- amin.

Buoc 2

Hbén hop gém axit 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoic (82,6
g 0,35 mol), 1,1'-cacbonyldiimidazol (56,6 g, 0,35 mol) va 500 ml THF (500 ml) dugc
khudy trong binh phan tng & nhiét do trong ph(‘)ng trong 5 git. B sung san phim cia
Budc 1, 4'-(trans-4-pentylxyclohexyl)-[1,1°-biphenyl]-4-amin (102 g) vao hdn hop
phan ng. Hn hop nay duge khuiy & nhiét do trong phong trong 24 gid. Dung moéi
duoc 1am bay hoi va cin nay duogc tai két tinh bang CH,Cl,-MeOH (150 mL- 400
mL). Thu duoc c4c tinh thé mau tring (156 g) 1am san phim nay. Phan tich NMR thé
hién ring san phdm nay c6 ciu tric phi hop véi N-(4’-(trans-4-pentylxyclohexyl)-
[1,1’-biphenyl]-4-y1)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzamit,

Buée 3

Cé4c quy trinh tir Vi du 14 dugc tuan theo ngoai trr 1a trong Buéc 5, N-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-bipheny]-4-yl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzamit dugc st dung thay cho 4'-(4-trans-pentylxyclohexyl)-N-
(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-[1,1'-biphenyl]-4-cacboxamit.
Phan tich NMR thé hién ring sin phdm nay c6 céu tric phu hop véi 3-(4-
metoxyphenyl)-3-(4-butoxyphenyl)-10-[4-((4'-(trans-4-pentylxyclohexyl)-[ 1,1'-
biphenyl]-4-yl)cacbamoyl)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran.
Vidu 24
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4-Triflometoxy benzoylclorua (1,00 g) va anisol (0,60 g) dugc hoa tan trong
cloroform (20 mL) trong binh phan tng va 1am mat dén nhiét do tir 0 dén 5°C bang bé
nuéc da. BS sung nhom clorua (0,90 g) va khudy trong 15 phut & nhiét d6 tir 0 dén
5°C. Bé nuéc da dugc loai b va phan ting duge 1am 4m dén nhiét do trong phong va
duoc khudy trong 48 h va dugce rét vao nude (100 ml) va dugc khudy trong 15 phut.
Lép nudc duge chiét bing etyl axetat (300 mL). Lép hitu co dugce thu hdi, duge rira
bﬁng dung dich natri bicacbonat bdo hoa, nude mudi, duge lam kho béng natri sulfat
khan va dugc cd trong chan khong dé thu duge cin. Cin nay duoc tinh ché b%mg sdc
ky cot stt dung hdn hop hexan va etyl axetat véi ty 1€ 9:1 1am dung méi rira giai. Cac
phén doan chtra vat liéu mong mudn duge nhém lai va duge cd dé thu duge chét rén.
Hexan dugce bd sung va cac chit rin dugc thu gom bang cach loc trong chan khong
(0,55 g). Phan tich NMR cua chét rin nay thé hién ring cdu tric phu hop véi (4-
metoxyphenyl)(4-(triflometoxy)phenyl)metanon.

Buéce 2

(4-Metoxyphenyl)(4-(triflometoxy)phenyl)metanon (0,55 g) duge bd sung vio
binh phan ting va dugc hoa tan trong dimetylformamit (10 mL) duoc lam bdo hoa
bang axetylen. Natri axetylide (0,1 g) dugc bd sung va hdn hop phan tmg dugc khudy
& nhiét do trong phong trong 30 phut. Hén hop phan ing dugc rét can than vao nude
d4 lanh (100 mL) va dugc khudy trong 15 phut. Lép nude duge chiét bang etyl axetat.
Lép hffu duogc thu hdi va két hop, San phim tao thanh dwgc 1am kho bang natri sulfat
khan va dugc cb dé thu duogc ddu (0,55 g). Phan tich NMR ctia ddu nay thé hién ring
cAu tric phi hop v6i 1-(4-metoxyphenyl)- 1-(4-(triflometoxy)phenyl)prop-2-yn-1-ol.

Budc 3

Cac quy trinh tir Vi du 14 dugc tuén theo ngoai trir 1a 1-(4-metoxyphenyl)-1-(4-
(triflometoxy)phenyl)prop-2-yn-1-ol tr Bu6c 2 & trén dugc sit dung thay cho 1-(4-
butoxyphenyl)-1-(4-flophenyl)prop-2-yn-1-ol trong Buéc 6 ctia Vi du 14. Phén tich
NMR thé hién ring san phdm nay c6 cu tric phit hop véi 3-(4-metoxyphenyl)-3-(4-
triflometoxyphenyl)-10-[4-(4-(4-(4-trans-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno-
[2',3":3,4]naphto[1,2-b]pyran.

Vidu 25

-90-



Céc quy trinh tr Vi du 14 dugc tuan theo ngoai trur 1a 1,1-bis(4-((tetrahydro-
2H-pyran-2-yl)oxy)phenyl)prop-2-yn-1-ol dugc st dung thay cho 1-(4-butoxyphenyl)-
1-(4-flophenyl)prop-2-yn-1-ol trong Budc 6. Ciing trong Budc 6 sau phan Ung va
truée khi tach bang cot, ciin ndy dugc dua vao tetrahydrofuran va metanol c6 bd sung
axit p-toluensulfonic, dugc hdi lvu trong 1 h va dugc c6. Phan tich NMR cua chét rin
thu duogc thé hién ring cdu tric phi hop véi 3-bis(4-hydroxyphenyl)-10-[4-(4-(4-(4-
trans-pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Viduy 26
FN
i
Budce 1

B sung bis(dibenzylidenaxeton)platin(0) (0,55 g), 2-di-tert-butylphosphino-
3,4,5,6-tetrametyl-2',4',6 triisopropyl-1,1'-biphenyl (1,14 g), kali phosphat tén nhd
(8,72 g), 8,10-dibromo-7,7-dimetyl-3-(triflometyl)-7H-benzo[c]fluoren-5-yl axetat
(5,00 g) tir Budc 4 cia Vi du 10 va 4-hydroxybenzamit (2,15 g) vao binh ddy tron ba
¢b (100 mL). Binh nay dugc lam bay hoi va duoc nap nito. Tert-butanol dugc khir khi
(30 mL) dwoc bd sung va hdn hop nay dugc gia nhiét dén hdi luu trong 6 gis. Hon hop
phan l’mg duoc 1am mat dén nhiét do trong phong va dwoc pha lodng bang EtOAc.
Dung dich nay dugc loc qua Celite va dich loc dugc thu gom, dwgc cd va cdn nay
duoc tinh ché bang sic ky cot sir dung hdn hop etyl axetat va hexan ty 1¢ 4:1 lam dung
moi rira giai. Cac phén doan chira vit liéu mong mubn dugc nhém lai va duge co dé
thu duge ddu. Dau ndy dugc hoa tan trong lugng t6i thiéu etyl axetat va hexan dugc b
sung vao san phim tinh thé nay. Cac tinh thé dugc thu gom bang céch loc trong chan

khong va 1am kho dé thu dugc chit rin mau tring (4,27g), phan tich NMR ciia chét rén
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mau tring nay thé hién cdu trc phi hop v6i N-(8-brom-5-hydroxy-7,7-dimetyl-3-
(triflometyl)-7 H-benzo[ c]fluoren-10-yl)-4-hydroxybenzamit.

Budc 2

Bb sung 1-(4-butoxyphenyl)-1-(4-flophenyl)prop-2-yn-1-ol (1,12 g) va axit 4-
dodecylbenzensulfonic (0,10 g) vao dung dich cloroform (20 mL) chtra san phdm tir
Budc 5 (1,69 g) trong binh phan tng,. Hn hop phan tng dwgc khudy & nhiét do trong
phong trong 18 gid. Hn hop phan tng duoc c6 dudi ap sudt giam dé thu dugc cin
dang dau. Can nay dugc tinh ché bang sic ky cot sir dung hdn hop hexan va toluen véi
ty 18 1:1 1am dung méi rira giai. Cac phan doan chira san phim mong mudn dugc
nhém lai va dugce cd trong chén khong dé thu duoc cin dang dau. Can dang dau nay
dugc tai két tinh tir metanol. Chét rén tao thanh dwgc thu gom bé‘mg cach loc trong
chan khong va lam kh6 dé thu dwoc chét rin mau kem (0,88 g). Phan tich NMR ctia
chét rin mau kem thé hién rang céu tric phi hop véi 12-brom-3-(4-butoxyphenyl)-3-
(4-flophenyl)-10-[4-hydroxybenzamido]-8-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4].naphto[1,2-b]pyran.

Buéce 3

San phim tir Bude 2 (1,15 g) duge hoa tan trong cloroform (20 mL) trong binh
phan (mg. B sung trietylamin (0,6 mL) sau d6 1a 4'-(4-pentylxyclohexyl)biphenyl-4-
cacbonyl clorua tir Buge 4 ciia Vi du 2 (0,80 g). Hon hop phén tmg dugc khudy & nhiét
do trong phong trong 30 phut. Dung mdi dugc loai bd trong chian khong va cdn nay
dwoc tinh ché bang séc ky cot st dung hdn hop hexan va etyl axetat véi ty 1& 9:1 lam
dung mdi rira gidi. Cdc phan doan chira vat liéu mong mubn dugc nhém lai va duge
¢d. Can nay dugc hoa tan trong lugng tbi thiéu diclometan va dugc bd sung nhé giot
vao dung dich metanol dugc khudy manh. Chét két tia tao thanh dwogc thu gom bang
cach loc trong chan khong va lam kho dén chét rin mau tim (1,30 g). Phéan tich NMR
cla chit rén mau tim thé hién ring ciu tric phi hop véi 12-brom-3-(4-butoxyphenyl)-
3-(4-flophenyl)-10-[4-(4'-(4-trans-pentylxyclohexyl)-[1,1’-biphenyl]-4-
cacbonyloxy)benzamido]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Vidu 27
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Céac quy trinh tir Bu6c 1 d@én Budce 4 ciia Vi du 10 dugc tudn theo ngoai trir 1
trong Bude 1, 3,5-diclobromobenzen va 4-metoxybenzoyl clorua duge st dung thay
cho tribromobenzen va 4-triflometylbenzoyl clorua. Thu dugc chit rén mau tréng duc
1am san phim. NMR thé hién ring san phim nay c6 cu tric phi hop véi 2,4-diclo-9-
metoxy-7,7-dimetyt-7H-benzo| c]fluoren-5-yl axetat.

Budc 5

Hdn hop gdm 2,4-diclo-9-metoxy-7,7-dimetyl-7H-benzo[c]fluoren-5-yl axetat
tir Bu6e 4 (5 g), NBS (2,7 g) va DMF (100 ml) dwgc khudy trong binh phan tmg va
dugc gia nhiét dén nhiét do 90°C. Hai gi& sau, hdn hop phan g tao thanh dugc rét
vao nudc (400 ml) va duge chiét bing etyl axetat/THF véi ty 1& 1/1 (200 ml). Lép hitu
co dugce thu gom, dugce rira b%mg dung dich nudc natri bisulfit ba 14n, dugc 1am khé va
dugc co. BS sung metanol (100 ml) vao san pham thu hdi. Sau khi loc, thu dugc chit
rén mau tring duc (4,4 g) 1am san phim. NMR thé hién rang san phdm nay c6 cau tric
phtt hop v6i 10-brom-2,4-diclo-9-metoxy-7,7-dimetyl-7H-benzo[c]fluoren-5-yl axetat.

Buéc 6

Hdn hop gdm 10-brom-2,4-diclo-9-metoxy-7,7-dimetyl-7H-benzo[c]fluoren-5-
yl axetat tr Budc 5 (4,3 g), 4’-(4-trans-pentylxyclohexyl)-N-(4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-[1,1°-biphenyl]-4-cacboxamit (4,94 g), natri cacbonat
(4 g), THF (200 ml), nudc (20 ml) va tetrakis(triphenylphosphin)paladi(0) (1 g) dugc
cho vao binh phan tng va dugc khir khi bing céch suc nito qua hdn hop nay trong 10
phat. Hén hop nay dugc gia nhiét dén hoi luu trong 1 gid va kali cacbonat (5 g) va
etanol (50 ml) dugc bd sung. Sau khi hdi luu trong 8 gid nita, tién hanh chiét st dung
THF va nudc natri clorua bdo hoa. Lop hitu co tao thanh dugce thu gom, duge rira bing
100 ml HCI 1 N ba lan, dwoc rira bing 100 ml dung dich nudc natri sulfit 1 N mot 14n,
duoc rira b%mg nuéc natri clorua bdo hoa mot 14n, duge 1am kho trén magie sulfat va
duoc ¢6. Can thu duge dugce hoa tan trong toluen/THF véi ty 1€ 10/1 (200 ml) va sau
d6 chuyén qua cot dwoc nhdi ddy silica gel. Dung dich trong thu hdi duge cb duge bd

sung vao metanol va dugc khudy trong nira gio. Chét rén tao thanh duoc thu gom va
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lam khd. Thu dugc chit rdn mau tréng duc (7,5 g) 1am san phdm. NMR thé hién ring
san phdm nay c6 ciu trac phu hop véi N-(4-(2,4-diclo-5-hydroxy-9-metoxy-7,7-
dimetyl-7H-benzo[c]fluoren-10-yl)phenyl)-4'-(4-trans-pentylxyclohexyl)-[1,1'-
biphenyl]-4-cacboxamit.

Buoc 7

N-(4-(2,4-diclo-5-hydroxy-9-metoxy-7,7-dimetyl-7H-benzo[ c]fluoren-10-
yl)phenyl)-4'-(4-pentylxyclohexyl)-[1,1'-biphenyl]-4-cacboxamit tir Budc 6 (3 g), 1-
(4-butoxyphenyl)-1-(4-metoxyphenyl)prop-2-yn-1-ol (1,8 g), axit p-toluensulfonic (73
mg) va 1,2-dicloetan (50 ml) dugc bd sung vao binh phan tmg. Hn hop nay dugc
khudy va duoc hdi luu trong 4 gid. Sau khi dung mdi dugce loai bo, san phim nay duge
tinh ché bang CombiFlash. Thu dwgc chét rin mau den (2 g) 1am san phim. NMR thé
hién ring cu tric nay phi hop véi 3-(4-butoxyphenyl)-3-(4-metoxyphenyl)-10-[4-(4-
(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diclo-11-metoxy-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Vidy 28

Budc 1

N-(8-brom-5-hydroxy-7,7-dimetyl-3-(triflometyl)-7H-benzo[ c]fluoren-10-yl)- ‘
4-hydroxybenzamit (5,00 g) tir Budc 1 cua Vi du 26, kali cacbonat (5,10 g), 2-butanol
(50 mL) va metanol (50 mL) dugc bd sung vao binh day tron va duge khir khi trong 10
phut. Tetrakistriphenylphosphin paladi (0) (0,55 g) duoc bd sung va gia nhiét &én hoi
Iwu trong méi trudng khi nito trong 2 giv. Hdn hop phan tng dwgc 1am maét dén nhiét
do trong phong va dugc loc qua bd loc XELIT® . Dich loc dugc cd va cin nay dugc
tinh ché bang sic ky cot st dung hdn hop etyl axetat va hexan véi ty 1é 4:1 1am dung
dich rnta giai. Cac phan doan chtra vat li€éu mong mudn dugc nhom lai va duge co dé
thu dugc bot (4,00 g). Phan tich NMR cua bot nay thé hién ring ciu tric phit hop véi
4-hydroxy-N-(5-hydroxy-7,7-dimetyl-3-(triflometyl)-7H-benzo[c]fluoren-10-

yl)benzamit.
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Budc 2

Quy trinh cua cdc Budc 2 va 3 cua Vi du 26 dugc tuan theo ngoai trir 1a trong
Budc 2, san phdm cia Bude 1 & trén duoc st dung thay cho N-(8-brom-5-hydroxy-
7,7-dimetyl-3-(triflometyl)-7 H-benzo[ c]fluoren-10-y1)-4-hydroxybenzamit. NMR thé
hién ring cdu tric nay phit hop véi 3-(4-butoxyphenyl)-3-(4-flophenyl)-10-[4-(4-(4-
trans-pentylxyclohexyl)-[1,1'-biphenyl]-4-cacbonyloxy)benzamido]-6-triflometyl-
13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran.
Vidu 29

Céc quy trinh tir Vi du 27 dugc tuan theo ngoai trir nhu sau trong Buéce 7: 1,1-
bis(4-((tetrahydro-2H-pyran-2-yl)oxy)phenyl)prop-2-yn-1-ol dugc st dung thay cho 1-
(4-butoxyphenyl)-1-(4-metoxyphenyl)prop-2-yn-1-ol va truéc khi dugc dua vao
CombiFlash, san phdm nay dugc hoa tan trong hdn hop dung moi gdm THF va
metanol v6i pTSA (1 g) va dugc hdi luu trong mot gio va duge c6. NMR thé hién ring
san phdm nay c6 cu trac phi hop véi 3-bis(4-hydroxyphenyl)-10-[4-(4-(4-(4-trans-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diclo-11-metoxy-13,13-dimetyl-
3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran.

Vidu 30

Céc quy trinh tr Vi dy 14 dugc tuan theo ngoai trir 1a trong Budce 1, 2,4-
diflobenzoyl clorua dugce st dung thay cho 4-triflometylbenzoyl clorua va trong Budc

6, 1,1-bis(4-((tetrahydro-2H-pyran-2-yl)oxy)phenyl)prop-2-yn-1-ol dugc st dung thay
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cho 1-(4-butoxyphenyl)-1-(4-flophenyl)prop-2-yn-1-ol va sau phan ting va trudc khi tach
bang cdt, cin nay dugc hoa tan trong tetrahydrofuran va metanol c6 bd sung axit p-
toluensulfonic, dugc hdi luu trong 1 gid va dugc cd. Phan tich NMR cua chit rin mau
xanh duong nhat thu dwgc thé hién ring ciu triic phi hop véi 3-bis(4-hydroxyphenyl)-
10-[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)-phenyl]-6,8-diflo-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran.

Vidu 31

Céc quy trinh tr Vi du 14 dugc tudn theo ngoai trir 1a trong Buéde 1, 2,5-
diflobenzoyl clorua dugc st dung thay cho 4-triflometylbenzoyl clorua. Phan tich
NMR ctia chét rén thu dugc thé hién ring cdu tric phit hop véi 3-(4-flophenyl)-3-(4-
butoxyphenyl)-10-[4-(4-(4-(4-trans-pentylxyclohexyl)phenyl)benzamido)-phenyl]-5,8-
diflo-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran.

Vidu 32

Buée 1

Céc quy trinh tir Budc 1 dén Budc 5 ctia Vi du 10 dugc tuan theo.

Budc 2

B& sung 2,2'-bis(diphenylphosphino)-1,1'-binaphtyl (1,20 g), paladi (II) axetat
(0,30 g) va 8,10-dibromo-7,7-dimetyl-3-(triflometyl)-7H-benzo[c]fluoren-5-yl axetat
(5,10 g) tir Budce 5 ctia Vi dy 10 vao dioxan (100 mL) va toluen (100 mL) dugc khur
khi trong binh phan tng, sau d6 bd sung 1-formylpiperazin (2,80 g) dudi dong khi

nito. B sung natri zert-butoxit (2,80 g) va dung dich nay duoc gia nhiét dén hdi luu
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trong 22 gid. Hon hop phan Gmg duge 1am mat dén nhiét do trong phong va dwgc pha
lodng béng tetrahydrofuran. Dung dich ndy dugc loc qua bd loc XELIT® va dich loc
dugc cb trong chan khong. Cin nay duoc tinh ché bang sic ky cot sit dung hdn hop
metylen clorua va etyl axetat véi ty 1¢ 1:4 lam dung dich rira giai. Cac phéan doan chira
vét liéu mong mudn duge nhom lai va duogc cb. Can nay (1,25 g) duge sir dung truc
tiép trong budc tiép theo. Phan tich NMR ciia cin nay thé hién ring ciu tric phi hop
voi 4-(8-brom-5-hydroxy-7,7-dimetyl-3-(triflometyl)-7H-benzo[ c]fluoren-10-
yl)piperazin-1-cacbaldehyt.

~ Bude 3

4-(8-brom-5-hydroxy-7,7-dimetyl-3-(triflometyl)-7H-benzo[ c]fluoren-10-

yl)piperazin-1-cacbaldehyt tr Buéc 2 (0,69 g) va 1-(4-butoxyphenyl)-1-(4-
flophenyl)prop-2-yn-1-o0l (0,60 g) dugc hoa tan trong 1,2-dicloetan (20 mL) trong binh
phéﬁ tng. Bb sung axit p-toluensulfonic (0,1 g) va dung dich nay dugc gia nhiét dén
hdi luu trong 18 gid. H3n hop phan ung dwoc 1am mat dén nhiét do trong phong va
dung méi dugc loai bd trong chan khong. Cén dugc tinh ché bang sic ky cdt st dung
hdn hop hexan va diclometan véi ty 1€ 1:1 1am dung dich rira giai. Cac phan doan chira
véat li¢u mong muén dugc nhém lai va duge cb. Can nay (0,75 g) duge st dung truc
tiép trong budrc tiép theo.

Buéce 4

San phdm cta Buéc 3, 4-(12-brom-3-(4-butoxyphenyl)-3-(4-flophenyl)-13,13-
dimetyl-6-(triflometyl)-3,13-dihydrobenzo[h]indeno[2,1-f]chromen-10-yl)piperazin-1-
cacbaldehyt (2,00 g) dugc hoa tan trong dioxan (30 mL) trong binh phéan ing. B6 sung
dung dich nudc HCI 10% (5 mL) va dung dich nay dugc gia nhiét dén hdi luu trong 2
gio. Hon hop phan tmg dugc lam mat dén nhiét do trong phong va dugc rét can than
vao dung dich nugc natri bicacbonat bdo hoa (300 mL). Lép nudc tao thanh dugc chiét
bang etyl axetat (300 mL). Dung dich etyl axetat dugc lam kho bang natri sulfat khan,
duoc loc va dugce co dé thu duge can. Can nay duge tinh ché bing sdc ky cdt stir dung
hdn hop etyl axetat va metanol voi ty 1& 1:1 1am dung dich rira giai. Cac phan doan
chira vat liéu mong mubn dugc nhém lai va duge cd. Cén ndy (1,00 g) dugc st dung
truc tiép trong budc tiép theo.

Budc 5
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Quy trinh tir Bu6c 3 cta Vi dy 26 dugc tuan theo sir dung cén cia Budc 4 & trén
thay cho 12-brom-3-(4-butoxyphenyl)-3-(4-flophenyl)-10-[4-hydroxybenzamido]-6-
triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran. NMR thé
hién ring cdu tric nay phi hop véi 3-(4-flophenyl)-3-(4-butoxyphenyl)-10-[(4-(4'-(4-
trans-pentylxyclohexyl)-[ 1,1'-biphenyl]-4-yl)cacbonyl)piperazin-1-yl]-6-triflometyl-
13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran.

Vidu 33

CF;

Céc quy trinh tir Vi du 14 dugc tuén theo ngoai trir 1a trong Budc 6, 1-(4-N-
morpholinophenyl)-1-(4-phenyl)prop-2-yn-1-ol dugc st dung thay cho 1-(4-
butoxyphenyl)-1-(4-flophenyl)prop-2-yn-1-ol. Phan tich NMR thé hién ring san phim
nay co chu trac phu hgp véi 3-(4-(N-morpholino)phenyl)-3-phenyl-10-[4-(4- (4-(4-
trans-pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran.

Viduy 34

Budc 1

Cac quy trinh tir Vi du 10 dugc tudn theo ngoai trir 1a trong Bude 6, 1-(4-
butoxyphenyl)-1-(4-flophenyl)prop-2-yn-1-ol dugc st dung thay cho 1,1-bis(4-
metoxyphenyl)prop-2-yn-1-ol va trong Budc 7, 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol dugc st dung thay cho 4'-(4-trans-pentylxyclohexyl)-N-(4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-[ 1,1'-biphenyl]-4-cacboxamit.
Phan tich NMR cia san phdm nay thé hién ring cdu trac phu hop véi 3-(4-
butoxyphenyl)-3-(4-flophenyl)-10-(4-hydroxyphenyl)-6-triflometyl-12-brom-13,13-
dimetyl-indeno[2',3":3,4]naphto[ 1,2-b]pyran.
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Budc 2

B6 sung san phidm tir Buéc 1, 3-(4-butoxyphenyl)-3-(4-flophenyl)-10-(4-
hydroxyphenyl)-6-triflometyl-12-brom-13,13-dimetyl-indeno[2',3":3,4]naphto[ 1,2-
b]pyran (1,00 g), vao binh phan ung va dugc hoa tan trong diclometan (20 mL).
Trietylamin (0,2 mL) dugc bd sung sau d6 bd sung tiép cholesteryl cloformat (0,90 g)
va hdn hop phan tng duge khudy trong 30 phut. Dung médi dwoc loai bé trong chén
khong va cin ndy dugc tinh ché bang sic ky cot sir dung hdn hop hexan va etyl axetat
véi ty 1€ 19:1 lam dung dich rira giai. Cac phan doan chua vét li¢u mong mubn dugc
nhom lai va dugce cd. Can nay dugce hoa tan trong luong t1 thiéu diclometan va dugc
b6 sung nho giot vao metanol dugc khudy manh. Chét két ta dwgc thu gom bing cach
loc trong chén khong va lam khé dé thu dugc chét rin mau tim. Phan tich NMR cua
chit rin mau tim thé hién ring cdu tric phu hop véi 3-(4-butoxyphenyl)-3-(4-
flophenyl)-10-{4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-
yloxycacbonyloxy]phenyl} -6-triﬂometyl; 12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2',3'":3,4]naphto[1,2-b]pyran.

Phin 2 — Thir nghiém dic tinh d6i mau theo 4nh séng
Phén 2A — Chuén bj trinh ty thit nghiém

Thr nghiém dugc tién hanh vé6i cac hop chét duoc md ta trong cac Vi du 1-3, 5,
7, va 10-34 theo cach dudi day. Luong hop chét dugc tinh toan dé thu duogc dung dich
1,510 molal dugc bd sung vao binh chira 50 gam hdn hgp monome gém 4 phén
bisphenol A dimetacrylat etoxyl héa (BPA 2EO DMA), 1 phan poly(etylen glycol)
600 dimetacrylat, va 0,033 phin tram trong lugng 2,2'-azobis(2-metyl propionitril)
(AIBN). M3i hop chét dugc hoa tan vao hdn hgp monome bing cach khudy va gia
nhiét nhe, néu cén thiét. Sau khi thu dugc dung dich trong, miu dugc khit khi trong 10
chan khong trong 5-10 phit & 25 torr. Str dung 6ng tiém, mau nay duoc rét vao khudn
phéng c6 kich thudc bén trong 1a 2,2 mm+/-0,3 mm x 6 inch (15,24 ¢cm) x 6 inch
(15,24 cm). Khuon dugce han kin va duge dua vao dong khi thdi ngang, 10 ¢6 thé dugc
1ap trinh dé didu chinh nhiét do tir 40°C dén 95°C ngit quing 5 gid, gitt nhiét d6 &
95°C, trong 3 gid, didu chinh xudng 60°C ngit quing 2 gid va sau d6 giit nhiét do &
60° C, trong 16 gid. Sau khi Iuu héa, khudn dugec ma, va tAm polyme dugc cit thanh

nhitng mAu thir nghiém hinh vudng 2 inch (5,1 c¢m) st dung ludi cua kim cuong.
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Phan 2B — Thit nghiém d4p tng

Truéc khi thir nghiém dap tng trén 6ng do luong quang hoc, cac mau thi
nghiém trong Phin 2A dugc xir Iy bang cach bdc 16 chiing ra 4nh sang tir ngoai 365
nm trong 10 phut & khoang cach khoang 14 cm so véi ngudn sang dé hoat hoa trude
http://www.micropat.com/perl/di/psrecord.pl?ticket=025134169125 &listid=17700201
00719140056760&container_id=2079717&patnum=US7560124B2cac hop chit dbi

mau theo 4nh séng trong cac miu thir. Chiéu tia UVA vao bé mit mau duge do bing
phd bic xa ké Licor Model Li-1800 va dugc phat hién 14 22,2 Wat mdi mét vudng.
Sau d6 cac miu ndy dugc dit dudi dén halogen (500 W, 120V) trong khoang 10 phut &
khoang cach khoang 36 cm so v6i dén dé tay tring, hodc 1am bat hoat cac hop chit ddi
mau theo 4nh séng trong cac miu nay. Do roi & miu niy dugc do bang phd birc xa ké
Licor va dugc phat hién 1 21,9 Klux. Sau d6 cdc mau nay dugc gilt trong moi trudng
bong tbi trong it nhit 14 1 gid trude khi thir nghiém dé 1am mat va tiép tuc phai mau vé
trang thai nén.

Ong do luong quang hoc dugc trang bi dén hd quang Newport Model #67005
300-watt Xenon, va bo cip dién Model 69911, khe dugc kiém soat bing may tinh toc
d6 cao Vincent Associates (kiéu VS25S2ZMOR3 c¢6 bd diéu khién VMM-D4), b loc
Schott 3 mm KG-2 band-pass, trong d6 buc xa budc séng ngan duoc loai bd, (cac) bd
loc mét d¢ trung binh dé lam giam anh sang tir dén xeno, thau kinh ngung tu silic oxit
ndu chay dé chuén truc chim tia, va chit mang t& bio/mau nuéce oxit silic ndu chay dé
duy tri nhiét d6 mau trong d6 mAu thir nghiém dé thir nghiém dugc chén vao. Nhiét do
trong té bao nudc duge kiém soat bing hé théng tudn hoan nudc bom trong dé nudc di
qua cudn diy ddng duoc dat trong hd chira cuia chi tiét 1am lanh. Té bao nudc nay
dwoc sit dung dé gitr c4c mAu thir nghiém chira cic tAm oxit silic ndu chay & mit trude
va quay mit lai dé loai bo su thay dbi quang phé khi hoat hoa hodc kiém soat chum
anh sang. Nudc duoc loc chuyén qua té bao nudc ndy duge duy tri & nhiét d9 72° F
+2° (22°C+1°) @& thir nghiém dap ung ddi mau theo 4nh sang. Pdng hd hen gid
Newport Model 689456 Digital Exposure duge st dung dé kiém soat cuong do cia
deén hd quang xenon trong qué trinh hoat héa mau.

Ngudn 4anh sang bang thong rong dé kiém soat cac két qua do dap tng dugc
dinh vi theo cach vudng gbc vdi bé mat cia td hop té bao. Cac tin hiéu dugc gia tang

ctia c4c bude song kha kién ngin hon thu dugc bang cach thu gom va két hop anh sang
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dugc loc riéng r& tir dén halogen tungsten 100-Wat (dwgc kiém soat boi bd cép dién
dién ap 6n dinh Lambda UP60-14) véi soi cap quang dau tach, 2 nhanh. Anh sang tlr
mot phia cua den halogen tung sten duoc loc b%mg b0 loc Schott KG1 dé hép thu nhiét
va bd loc Hoya B-440 & cho phép cac bude séng ngin hon di qua. Phia bén kia cta
deén duoc loc béng b loc Schott KG1 hodc khong duge loc. Anh sang dugc thu gom
bang céch tap trung anh sang tir mdi phia ctia dén trén dau riéng r& cua soi cap quang
dAu tach, 2 nhanh, va sau d6 duoc két hop vao mot ngudn sang phét sinh tir dau don
ctia sgi cap. Ong 4nh séng 4” dugc gin vao diu don cia soi cap dé dam bao hoa tron
thich hop. Sau khi di qua mu, 4nh sang duogc tap trung lai vao qué ciu tich hop kich
thudce 2 inch (5,08cm) va nap vao phd birc xa k& Ocean Optics S2000 bang c4c soi cap
quang. Phin mém doc quyén Ocean Optics SpectraSuite va PPG dugc sir dung dé do
- dap ung va kiém soat hoat dong cia 6ng do lwdong quang hoc nay.

Birc xa cho thir nghiém dép ng clia cac miu trong dng do ludng quang hoc
dugc thiét lap & bé mat miu st dung thiét bi do birc xa International Light Research
Radiometer, Model IL-1700 c6 hé théng phat hién chira thiét bi Model SEDO033, b0 loc
B va thiét bj khuéch tan. Hién thi ddu ra cta thiét bj do bic xa dugc hiéu chinh (dat
cac gia tri hé sé) dua trén thiét bi dinh ¢& Licor 1800-02 Optical Calibration Calibrator
dé hién thi cac gid tri bidu didn bing Wat véi mdi mét vudng UVA. Bic xa tai didm
mau cho thir nghiém dap tng ban dau dugc dit ¢ 3,0 Wat véi mdi mét vudng UVA va
xap xi 8,6 Klux d9 roi. Trong qué trinh thtr nghiém d4p tng mau, néu mAiu bi tdi mau
ngoai gi6i han kha ning phat hién chip nhan duoc, thi buc xa dugc giam xudng dén
1,0 Wat véi mdi mét vudng UVA hoic miu dugc lam lai v6i ndng do trong copolyme
gidm coOn mot nira.

Piéu chinh diu ra cta dén hd quang xenon dugc loc dugce thuc hién béng cach
gia tdng hodc gidm dong dién qua dén bing bd didu khién va/hodc bing cach bd sung
hodc loai bé bd loc mat do trung binh trong dudng anh sang. Cac miu thir nghiém
dugc bdc 10 ra anh sang hoat héa ¢ 31° binh thudng tGi bé mat cua noé trong khi vudng
goc voi anh sang kiém tra.

Cac mau dugc hoat hoa trong trong té bao nudc dugc kidm soét nhiét d6 73°F
(22,8°C) trong 30 pht, sau d6 dé phai mau trong didu kién 4nh sang trong phong cho
dén khi su thay dbi mat do quang hoc ctia miu dugce hoat hda phai mau dén 1/4 cta

trang thai t6i mau nhit (bdo hoa) hoic trong tdi da 30 phut phai mau.

-101-



19545

Su thay dbi mat d6 quang hoc (AOD) tir trang théi tring dén trang thai tbi mau
dugc xac dinh béng cach thiét lap do truyén qua ban d4u, mé khe cua dén xeno dé thu
dugc blic xa ti ngoai 1am thay dbi cc thau kinh thir nghiém tir trang thai trdng sang
trang thai dugc hoat héa (tic 12 tdi mau). Dit liéu dwoc thu thap & cac quang thoi gian
da chon, do do truyén qua & trang thai hoat hoa, va tinh toan su thay ddi mat do quang
hoc theo cong thire: AOD=log(% Tb/% Ta), trong d6 % Tb 1a phan trim truyén qua &
trang thai tring, % Ta 13 phan trim truyén qua & trang thai hoat hoa va logarit 13 10.

A nax-vis trong khoang anh sang kha kién 12 bude séng trong phd kha kién ma tai
d6 a6 hép thu tbi da cia dang dugc hoat héa ctia hop chit déi mau theo anh sAng xuét
hién. Apax-vis droc xac dinh b%mg cach thr nghiém dién tich thir nghiém dbi mau theo
anh séng trong phd buc xa ké Varian Cary 4000 UV-VISION hoic thiét bj twong
duong.

AOD/Min, biéu didn d6 nhay cta dap ing cia cac hop chit ddi mau theo anh
sang voi anh sang UV, duogc do trong 5 gidy du tién bdc 16 ra UV, sau d6 dugc thé
hién trén co s& mdi phit. M4t d6 quang hoc bdo hoa (AOD & diém bao hoa) dugc thuc
hién trong cac diéu kién giéng nhau ngoai trir 1 boc 16 ra UV dugc kéo dai lién tuc
trong téng cong 30 phut. Nira thoi gian phai mau 1a thoi gian ngit quang tinh bang
gidy d&¢ AOD cta dang dugc hoat hoa ctia hop chit ddi mau theo anh sang trong dién
tich thir nghiém dat dugc mot nita AOD dugce do sau ba muoi phut, hodc sau khi dat
dwoc bdo hoa hojic gin bdo hoa, & nhiét do trong phong sau khi loai bé ngudn séng

hoat héa, vi du, bing cach dong khe. Cac két qua dwoc liét ké trong Bang I.

Bang 1 — K&t qua thir nghiém tién hanh ddi mau theo 4nh sang

Vida# | Oeesm) | E(?Dn/}ll\?ﬁ,n) AO?I Q080 | T1/2 (giy)
1 592 0,56 0,71 122
2 629 0,45 0,34 44
3 556 0,65 0,62 62
5 602 0,45 0,35 47
7 456 048 | 0,5 168
10 568 0,30 0,13 19
11 577 0,35 0,16 23
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2 538 0,49 036 | 46
13 576 044 | 037 | 51
14 572 0,53 0,41 49
15 610 0,42 0,30 43
16 607 0,46 0,43 65
17 573 0,41 0,25 33
18 616 0,47 0,45 62
19 610 0,48 0,44 60
20 558 0,40 0,21 27
21 564 0,52 0,45 54
22 560 0,50 0,36 )
23 563 0,45 0,34 45
24 562 0,52 0,53 74
25 584 0,46 0,20 18
26 552 0,44 0,21 22
27 580 0,77 0,70 82
28 564 0,52 0,39 45
29 587 1,06 0,77 61
30 588 0,48 0,22 22
31 547 0,75 0,85 96
32 577 0,55 0,44 53
33% 605 0,46 0,44 60
34 555 0,39 0,19 21

(*) Xac dinh rﬁng Vi du 33 dugce thr nghiém sau khi boc 10 & mic 2,0 chx

khong phai 6,7 W/m* d& thu dugc két qua doc co thé do duoc.
Phén 3 — Thir nghiém dic tinh ludng séc
Phén 3A — Chuén bj té bao tinh thé 16ng

Ty 1& hap thu trung binh ctia m&i hop chit ciia Céc vi du 1-8, 10-30, va 33 duoc
x4c dinh theo phuong phap CELL METHOD dugc mo ta nhu sau.
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T hop té bao ¢ cdu hinh dudi day mua duoc tir Design Concepts, Inc. Mdi tb
hop té bao dugc tao thanh tir hai nén thuy tinh déi dién céch nhau phin dém hat thiy
tinh c6 dwdng kinh 20 micron +/-1 micron. B& mit bén trong ctia mdi nén thiy tinh c6
16p phu polyimit duge dinh huéng trén d6 dé thu dugc lién két cua vat liéu tinh thé
16ng nhu dugc thao lusn dudi ddy. Hai canh d6i dién ctia nén thuy tinh duoc gin bing
chit keo epoxy, hai canh con lai 48 mé dé nap cac chét.

K& hé giita hai nén thily tinh ctia t& hop té bao nay dugc nap dung dich tinh thé
long chira mot trong s cac hop chit ctia cac Vi du 1-33. Dung dich tinh thé long nay
dugc tao thanh bang cach tron cac thanh phan duéi ddy v6i phan trim trong lugng

dugc liét ké dudi day c6 gia nhiét, néu can thiét, dé hoa tan vat lidu thir nghiém.

Vit liéu Phén tram trong luong
Licristal '" E7 97-99,5
Hop chat vi du 0,5-3

Phén 3B — Thir nghiém té bao tinh thé 16ng

St dung 6ng do lwdong quang hoc dé do céc dic tinh quang hoc cua té bao va
xac dinh ty 1€ hép thu cho mdi vat liéu thir nghiém. T hop té bao dugc nap dugc dat
trong dng do ludng quang hoc c6 ngudn sang hoat héa (dén hd quang Oriel Model
66011 300-Watt Xenon phi hop v6i Vincent Associates (kiéu VS25S2ZMOR3 véi bd
didu khién VMM-D4) 14 chin sang dugc kiém soat bang may tinh tc dd cao c6 thé
dong ngay tirc khic trong qua trinh thu thap dit liéu sao cho 4nh sang khac loai s&
khong can trd qua trinh thu thép dir li€u, by loc Schott 3 mm KG-1 band-pass, dugc
loai bd bude song blrc xa ngin, (cac) bd loc mat dd trung binh dé giam cudong do va
cac thdu kinh ngung tu dé chuén truc chum tia) dugc dinh vi & goc 30° dén 35° téi bé
mit cta td hop té bao.

Ngudn 4nh sang bing théng rong dé kiém soat cac két qua do dap img duoc
dinh vi theo cach vudng goc v6i bé mit cia td hop té bao. Cac tin hidu duogc gia ting
ctia cac bude song kha kién ngén hon thu duge bang cach thu gom va két hop anh séng
dugc loc riéng r€& tir den halogen tungsten 100-Wat (dugc kiém soat béi bd cép dién
dién 4p 6n dinh Lambda UP60-14) véi sgi cap quang ddu tach, 2 nhanh. Anh séng tir
mot phia cua den halogen tung sten dugc loc bﬁng bd loc Schott KG1 dé hép thu nhiét

va bo loc Hoya B-440 dé cho phép cac budc song ngén hon di qua. Phia bén kia cua
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den duoc loc béng bd loc Schott KG1 hodc khong duoc loc. Anh sang dugc thu gom
bang cach tap trung 4nh sang tir mdi phia ctia dén trén dAu riéng ré cta soi cap quang
dAu tach, 2 nhéanh, va sau d6 duoc két hop vao mot ngudn sang phat sinh tir ddu don
ctia soi cap. Ong anh sang 4” dugc gin vao dau don cia soi cap dé dam bao hoa tron
thich hop.

Su phan cuc ngudn sang thu duge bing cach dua anh sang di tir diu don cia
cap qua thiét bi phéan cuc Moxtek, Proflux Polarizer dugc ddt trong mot may tinh diéu
khién, budc quay dong co (Model M-061-PD cua Polytech, PI). Viéc kiém soat chim
tia dugc thiét 14p sao cho mot mit phing phan cuc (0°) vudng goc véi mit phing cia
6ng do lwdong quang hoc va miat phang phan cuc thir hai (90°) song song v6i mit phing
cta 6ng do luong quang hoc. Cac miu duge chay trong khong khi, & bnhiét do trong
phong (73° F=£ 0,3° F hodc cao hon (22,8° C+ 0,1)) dugc duy tri bai hé thng diéu hoa
khong khi trong phong hodc té bao khong khi kiém soat nhiét do.

Dé tién hanh do, t6 hop té bao va 16p phu xép chdng dugc boc 1 ra tia UVA
cudng do 6,7 W/m? cia nguén séng hoat hoa trong tir 5 dén 15 phut dé hoat hoa vat
liéu thir nghiém. Bude nay dugce tién hanh véi tit ca cac Vi du ngoai trir Vi du 33, néu
dwoc thir nghiém trong 16p phi xép chdng, 16p phti niy dugc boc 16 ra tia UVA cudng
d6 2,0 W/m?. Mitrc boc 10 thap hon 13 cén thiét dé thu dugc cac két qua c6 thé do dugc.
Birc xa ké International Light Research Radiometer (Model IL-1700) c6 hé thdng phat
hién (thiét bi phat hién Model SED033, b6 loc B va thiét bi khuéch tan) dugc sir dung
8 thay dbi boc 16 trude mdi thir nghiém. Anh sang tir ngudn kiém soat dwgc phéan cuc
dén mat phang phan cuc 0° sau d6 dugc chuyén qua miu dwgc phi va tip trung vao
qua cdu tich hop kich thude 1 inch (2,54cm) va duoc lién két v6i phd birc xa ké Ocean
Optics S2000 sir dung soi cap quang don chirc ning. Thong tin vé quang phd sau khi
di qua miu tht dwgc thu gom st dung Phdn mém ddc quyén Ocean Optics
SpectraSuite va PPG. Trong khi vat liéu d6i mau theo 4nh sang-ludng sic dugc hoat
héa, vi tri ciia thiét bi phan cuc duge quay di quay lai dé phén cuc anh séng tir ngudn
sang kiém soat dén mit phing phan cuc 90° va quay lai. Dit liéu dugc thu gom trong
khoang tlr 10 dén 300 gidy ngét quang mdi 5 gidy trong qua trinh hoat héa. V&i mbi
thir nghiém, viéc quay thiét bi phan cuc dugc diéu chinh dé thu thap dit liéu theo thu

tu sau mat phéng phén cuc: 0°, 90°, 90°, 0° va cac goc tuong tu.
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Phd hip thu thu dugc va duge phan tich cho mdi td hop té bao st dung phin
mém Igor Pro (cia WaveMetrics). Su thay dbi d6 hip thu trong mdi huéng phén cuc
cho mdi t& hop té bao dugc tinh toan bang cach trir két qua do do hip thy thoi gian 0
(tirc 13, khdng dugc hoat héa) cho td hop té bao & mbi bude séng dwoc thir nghiém.
Céc gia tri d6 hip thy trung binh thu dugc trong viing hoat héa trong d6 dép tmg cua
céc Vi du 1-33 dugc bdo hoa hodc gin nhu bdo hoa (tic 13, cac ving trong d6 do hip
thu khong tang hodc ting koong dang ké& qua thoi gian) cho mdi td hop t& bao bang
céch chia d6 hip thy trung binh tai m3i thoi diém trong viing nay. Céc gié tri do hip
thu trung binh trong khodng budc séng xac dinh trudc tuong ing véi Apax.vist/-5 nm
dwoc tach ra voi phan cue 0° va 90°, va ty 18 hap thu cho mdi bude séng trong khoang
ndy duoc tinh toan bing cach chia do hap thy trung binh 16n hon cho d6 hép thu trung
binh nhé hon. V&i mdi bude song duogc tach, cac diém dit lidu tir 5 dén 100 dwoc 14y
trung binh. Sau d6 ty 1& hip thu trung binh cho vat liéu thir nghiém dugc tinh toan
bing cach chia trung binh cac ty 18 hip thu riéng ré nay.

Dbi véi cac Vi du duge liét ké trong Bang 2, quy trinh duge md ta & trén dugc
thue hién it nhit hai 1in. Cac gi4 tri trong Bang cho ty 1& hap thu trung binh bidu dién
trung binh cta cic két qua thu dugc tir cac bude thuc hién duge do & budc song da
néu. Cac két qua ciia cac thir nghiém nay c6 mit trong Bang 2 duéi day.

Bang 2 — Dit liéu thir nghiém ty 1& hip thu (AR)

Vi dy # (nm) Budc song Ty 18 hip thu
1 592 6,56
2 629 8,04
3 555 6,86
4 556 4,75
5 601 6,96
6 601 5,98
7 456 8,68
8 600 7,51
10 565 6,15
11 572 3,80
12 536 6,85
13 579 6,84
14 565 6,89
15 605 7,36
16 606 5,49
17 571 6,23

-106-



19545

18 610 8,71
19 605 7,11
20 | 555 6,60
21 562 5,03
22 560 5,58
23 560 6,84
24 561 725
25 579 8,16
26 557 5,71
27 584 7,06
28 567 5,07
29 587 8,49
30 587 7,24
33 606 7,80

(*) Xé4c dinh rang Vi du 33 (cta Bang 2) dugc thtr nghiém sau khi bdc 10 & mirc
2,0 chir khong phai 6,7 W/m? dé thu dwoc két qua doc c6 thé do dugc.
Phén 3C — Chuén bj cac 16p phi cho cac nén dugc phu tinh thé 1éng dugc lién két
Phén 3C-1 — Chuén bj Lop 16t

B& sung céc vt litu dudi day vao chai thily tinh mau hd phach 250 mL duoc

1ip thanh khudy tir theo thir tyr va lugng thé hién dudi day:

Polyacrylat polyol (15,2334 g) (Ché phdm D ciia Vi du 1 trong Patent M§ s6
6,187,444);

Polyalkylencacbonat diol (40,0000 g) T-5652 cta Asahi Kasei Chemicals;

DESMODUR® PL 340 (33,7615 g) ctia Bayer Material Science;

TRIXENE® Bl 7960 (24,0734 g) cua Baxenden);

Polyete dugc cai bién polydimetylsiloxan (0,0658 g) BYK®-333 cua BYK-
Chemie GmbH);

Chét xuc tac uretan (0,8777 g) KKAT® 348 cua King Industries;

v-Glycidoxypropyltrimetoxysilan  (3,5109 g) A-187 «cia Momentive

Performance Materials;

Chit 6n dinh 4anh sang (7,8994 g) TINUVIN®928 cua Ciba Specialty

Chemicals; va

1-Metyl-2-pyrolidinon (74,8250 g) cia Sigma-Aldrich).
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Hbn hop nay dugc khudy & nhiét d6 trong phong trong 2 gi dé thu duoc dung
dich c6 50 % trong lugng chét ran cudi cing tinh theo téng trong lwong cia dung dich
nay. |

Phén 3C-2 — Chudn bi Thanh phan 16p ph lién két quang hoc

Staralign 2200CP10 mua dugc ctiia Ventico dugc pha lodng thanh dung dich 2%
bing dung mdi xyclopentanon.

Phén 3C-3 — Thanh phan va ché phdm 16p pht tinh thé 16ng

Céc monome tinh thé 1éng (LCM) duoc st dung trong dung dich monome bao
gbm:

LCM-1 1la  1-(6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-(8-acryloyloxyhexylloxy)-
benzoyloxy)phenyloxycacbonyl)phenoxy)octyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-
6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-
oxohexan-1-ol dugc didu ché theo céc quy trinh duge md ta trong Vi du 17 ctia Céng
b6 Patent M§ s6 2009/0323011.

LCM-2 1a RM257 c6 ban trén thi truong dugce ghi nhan 1a 2-metyl-1,4-phenylen
este cua axit 4-(3-acryloyloxypropyloxy)-benzoic, mua dugc cia EMD Chemicals,
Inc., c6 cdng thirc phan tir 1a C33H3,04,.

LCM-3 1a RMI105 c6 ban trén thi truong dugc ghi nhin 1a 4-metoxy-3-
metylphenyl 4-(6-(acryloyloxy)hexyloxy)benzoat, mua dugc cia EMD Chemicals,
Inc., c6 cdng thirc phan tir 1a Cy3H,40s.

LCM-4 1a RM82 ¢6 ban trén thi truong dugce ghi nhan 1a 2-metyl-1,4-phenylen
bis(4-(6-(acryloyloxy)hexyloxy)benzoat), mua dugc cia EMD Chemicals, Inc., ¢
cong thirc phan tir 1a C39Hy401y).

Ché phém 16p pha tinh thé 16ng (LCCF) dugc san xuét nhu sau: bd sung LCM-
1(1,3 g), LCM-2 (1,3 g), LCM-3 (1,3 g), LCM-4 (1,3 g), 4-metoxyphenol (0,0078 g),
va IRGACURE® 819 (0,078 g, chit khoi mao quang hoa cua Ciba-Geigy
Corporation) va céc hop chit Vi du dugc liét ké trong Bang 3 néi nf“)ng dd 6,3 mmol
v6i mdi 100 g LCCF vao binh thich hop chira hdn hop gdm anisol (3,4667 g) va chét
- phu gia BYK®-346 (0,0347 g, dugc ghi nhén 13 polyete duoc cai bién poly-dimetyl-
siloxan cia BYK Chemie, USA). Hon hop tao thanh dugc khudy trong 2 gid & nhiét
d6 80°C va 1am mat dén khoang 26°C.
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Phén 3C-4: Ché phdm 16p phu chuyén tiép (TLCF)
TLCF duoc diéu ché nhu sau:

Céac vat lidu sau day dugc bd sung vao chai thdy tinh mau hb phéch 50 mL

dugc l4p thanh khudy tir:
Hydroxy metacrylat (1,242 g) ctia Sigma-Aldrich;
Neopentyl glycol diacrylat (13,7175 g) SR247 cua Sartomer;
Trimetylolpropan trimetacrylat (2,5825 g) SR350 cua Sartomer;
DESMODUR® PL 340 (5,02 g) ciia Bayer Material Science;
IRGACURE®-819 (0,0628 g) ctia Ciba Speciality Chemicals;
DAROCUR® TPO (0,0628 g; ctia Ciba Speciality Chemicals,
Polybutyl acrylat (0,125 g),

3-Aminopropylpropyltrimetoxysilan (1,4570 g) A-1100 cua Momentive

Performance Materials; va

Etanol khan hoan toan 200 proof (1,4570 g) cua Pharmaco-Aaper.

Hbn hop nay dugc khudy & nhiét do trong phong trong 2 gid.

Phin 3C-5: Ché phdm 16p phu bao vé (PCF)

PCF (16p phu cting) duge didu ché nhu sau: bd sung Phén nap 1 vao cde sach
kho va dugc dat trong bé nuéc d4 & nhiét dd 5°C ¢6 khudy. BS sung Phéan nap 2 va
phan Ung tdéa nhi¢t lam ting nhi¢t do cla hdn hop phén tng dén 50°C. Nhiét d cua
hén hop phan tng tao thanh dugc 1am mét dén nhiét do 20-25°C va Phan nap 3 dugc
bd sung c6 khudy. Bb sung Phin nap 4 dé diéu chinh d pH tir khoang 3 dén khoang
5,5. B4 sung Phén nap 5 va dung dich niy dugc tron trong ntra gid. Dung dich tao

thanh dugc loc qua b loc nang 0,45 micron va dugc bao quan ¢ nhiét 4o 4°C cho dén

khi str dung.
Phan nap 1
glycidoxypropyltrimetoxysilan 32,4 gam
metyltrimetoxysilan 345,5 gam
Phan nap 2

Dung dich nudc khir ion (D1) véi axit nitric (axit nitric 1g/7000g) 292 gam
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Phan nap 3

Dung mdéi DOWANOL® PM . 228 gam
Phén nap 4

TMAOH (tetrametylamoni hydroxit 25% trong metanol) 0,45 gam
Phén nap 5

Chét hoat dong bé mit BYK®-306 2,0 gam

Phén 3C-6 -Céc quy trinh dugc sir dung dé didu ché Lép phu Stacks dugc ghi
trong Bang 3

Phén 3C-6A - Didu ché nén

Céc nén hinh vuong kich thude 5,08 cm x 5,08 cm x 0,318 cm (2 inch (in.) x 2
in. x 0,125 in.) dugc diéu ché tir monome CR-39° mua dugc ctia Homalite, Inc. Mbi
nén dwoc didu ché tir monome CR-39® dugc 1am sach bing céch lau bing vai tim
axeton va 1am kho biang dong khong khi.

MB&i nén trong s6 cac nén néu trén dwoc xir Iy hio quang bang cach cho qua
bang tai trong thiét bi xir Iy hao quang seri Tantec EST Systems Serial No. 020270
Power Generator HV 2000 véi may bién thé dién ap cao. Cac nén nay dugc boc 10 ra
hao quang dugc tao thanh béi 53,99 KV, 500 Wat trong khi di chuyén trén bang tai voi
tbc do 3 ft/phit (0,9144m/phit).

Phén 3C-6B - Quy trinh phu 16p 16t

Dung dich 16p 16t dugc phi 1én cac nén duge thir nghiém bang cach phu quay
trén mdt phan bé mit cia nén dugc thir nghiém bing cach phan tan khoang 1,5 ml
dung dich va quay cac nén & tdc d6 500 vong mdi phut (rpm) trong 3 gidy, sau d6
1,500 rpm trong 7 gidy, sau d6 2,500 rpm trong 4 gidy. Thiét bi quay cta Laurell
Technologies Corp. (WS-400B-6NPP/LITE) dugc st dung dé quay 16p phii. Sau do,
cac nén duoc phu dwgc dit trong 10 duy tri & nhiét do 125°C trong 60 phut. Céc nén
duoc phu duoc dé ngudi dén nhiét do khoang 26°C. Nén nay dugc xir Iy hao quang
bing cach cho qua bang tai trong thiét bi xir Iy hao quang seri Tantec EST Systems
Serial No. 020270 Power Generator HV 2000 v6i may bién thé dién ap cao. Lép 16t
duogc 1am khé dugce bdc 10 ra hao quang dugce tao thanh béi 53,00 KV, 500 Wat trong
khi di chuyén trén bang tai vé6i toc do 3 ft/phit (0,9144m/phut).
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Phén 3C-6C - Quy trinh phii cac vat lidu lién két quang hoc

Dung dich Staralign 2200 ndng d6 2wt% dugc didu ché trong Phén 3C-2 dugc
phti 1én cic nén thir nghiém bing cach phil quay trén mdt phin ciia bé miat nén thir
nghiém bang cach phan tan khoang 1,0 ml dung dich va quay cic nén & tbc do 800
vong mdi phut (rpm) trong 3 gidy, sau d6 1,000 rpm trong 7 gidy, sau d6 4,000 rpm
trong 4 gidy. Thiét bi quay cta Laurell Technologies Corp. (WS-400B-6NPP/LITE)
duoc st dung dé quay 16p phil. Sau d6, cac nén dugce phu dugc ddt trong 10 duy tri &
nhiét do 120°C trong 30 phut. Céc nén dugc phit dugce dé ngudi dén khoang 26°C.

Lé6p lién két quang hoc dugc 1am kho trén mdi nén duoc sap xép trat ty it nhat
mot ph?m béng cach boc 19 ra blc xa tir ngoai phan cyc tuyén tinh st dung hé
DYMAX® UVC-6 UV/ bing tai cia DYMAX® Corp. c6 cdng sudt cung cp 1a 400
Wat. Ngudn sang duoc dinh hudng sao cho birc xa dugc phan cuc tuyén tinh vudng
gbc voi bé mit cia nén. Luong biic xa tir ngoai ma mdi 16p lién két quang hoc dugc
boc 16 duge do st dung thiét bi do birc xa nang lugng cao UV Power Puck™ cua EIT
Inc (S& seri 2066) va nhu sau: UVA 0,121W/cm? va 5,857 J/em®; UVB 0,013 W/cm?
va 0,072 J/em?; UVC 0 W/em® va 0 J/em?; va UW 0,041 W/em? va 1,978 J/em®. Sau
khi sép xép trat tw it nhit mot phan mang polyme c6 kha néng dinh hudéng quang hoc,
cac nén dugc dé nguoi dén nhiét do khoang 26° C va dugc phu kin.

" Phén 3C-6D - Quy trinh phti cho ché pham phi tinh thé 16ng |

Mdi ché phdm phu tinh thé 16ng ("LCCF") dugc md ta trong Phin 3C-3 dugc
phtl quay véi tde dd 300 vong mdi phit (rpm) trong 6 gidy, sau d6 800rpm trong 6
gidy trén vt lidu lién két quang hoc duoc sip xép trat ty it nhit mot phan cta Phin 6C
trén cic nén thir nghiém. M&i nén hinh vudng dugc phu duge dat trong 10 & nhiét 4o
50°C trong 20 phit va mdi thiu kinh dugc phit duge dit trong 10 & nhiét do 50°C trong
30 phut. Sau d6 cac nén duoc xir Iy dudi dén tir ngoai trong Budng birc xa BS-03 ctia
Dr. Grirbel UV-Elektronik GmbH trong mdi truong khi nito trong 30 phut & cuong do
dinh UVA 13 11-16 Wat/m>. Sau khi xt ly cac nén dugc pht dugc hoan thién & nhiét
do 105°C trong 3 gio.

Phén 3C-6E - Quy trinh phu 16p phu chuyén tiép

Dung dich 16p pht chuyén tiép dugc diéu ché trong Phan 3C-4 dwgc phu quay

v6i tbe dd 1,400 vong mdi phit (rpm) trong 7 gidy trén cac nén duoc phi LCCF da xi
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Iy. Sau d6, cac thau kinh nay dugc xir Iy dudi dén tir ngoai trong Budng birc xa BS-03
cua Dr. Dr. Gritbel UV-Elektronik GmbH trong mdi trudng khi nito trong 30 phut &
cudng d dinh UVA 14 11-16 Wat/m*. Sau khi xi Iy cac nén dugc phi nay dugc hoan
thién & nhiét d¢ 105°C trong 3 gio.

Phan 3C-6F — Quy trinh phii 16p phi bao vé (16p phi ciing)

Dung dich 16p phi cting duoc diéu ché trong Phan 3C-5 dugc phii quay véi tde
d6 2,000 vong mdi phut (rpm) trong 10 gidy trén cac nén dugc pha keo da duoc xir ly.
Sau khi xtr Iy c4c nén duogc phii nay duge hoan thién & nhiét do 105°C trong 3 gio.

Bang 3 — Céc két qua ty 18 hip thu v6i cac 16p phi Stack khac nhau

Vidu# Lép 16t Lop lién LCCF Lép keo Lép pha AR
két cung
8 X X 6,18
13 X X 6,61
12 X X 5,38
17 X X 5,49
18 X X 7,14
8 X X X 5,96
17 X X X 5,32
18 X X X 7,05
13 X X X 6,53
33 X X X X 7,12
12 X X X X 5,24
17 X X X X 5,13
33 X X X 7,62
33 X X X X X 7,13
12 X X X X X 4,77

Sang ché did dugc mo ta c6 tham khao céc chi tiét cia cac phuong an cu thé cua
n6. Khong du dinh rang céc chi ti€t nay lam giéi han pham vi cia sang ch€ ngoai trur

duoc bao gﬁ“)m trong Yéu cau bdo hd.
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YEU CAU BAO HO

1.  Hop chit c6 cong thirc I dudi day:

Cong thuc 1

trong do:

A' duge chon tir nhém bao gdm heteroaryl tuy y duoc thé va aryl tuy y duge thé
trong d6 A' tuy y dugc thé béi Ly;

M&i R; va R, doc 1ap duge chon tir nhém bao gdm hydro, hydroxy va cac nhém
d6i anh hoic khong dbi anh dugc chon tir nhém bao gdm heteroalkyl tuy y duoc thé,
alkyl tuy y dugc thé, alkenyl tuy y duge thé, alkynyl tuy y dugc thé, aryl tuy y dugc
thé, heteroaryl tuy y dugc thé, xycloalkyl tuy y duwgc thé, heteroxycloalkyl tuy y dugc
thé, halogen, amino tuy y duoc thé, cacboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy
tuy v duoc thé, va aminocacbonyl, hodc R; va R, ¢6 thé cung véi cac nguyén tur ¢ giita
bat ky dé tao thanh nhom dugc chon tir nhom bao gdm oxo, xycloalkyl tuy ¥ dugc thé,
va heteroxycloalkyl tuy y dugc thé; va

R; mbi 14n xuét hién, ddc 1ap dugc chon tir cdc nhom dbi anh hodc khong dbi
anh dugc chon tir nhém bao gdm formyl, alkylcacbonyl, alkoxycacbonyl,
aminocacbonyl, arylcacbonyl, aryloxycacbonyl, aminocacbonyloxy,
alkoxycacbonylamino, aryloxycacbonylamino, axit boronic, cac este clia axit boronic,
xycloalkoxycacbonylamino,  heteroxycloalkyloxycacbonylamino,  heteroaryloxy-
cacbonylamino, alkyl tuy y dugc thé, alkenyl tuy y duoc thé, alkynyl tuy y duogc thé,
halogen, xycloalkyl tuy ¥ dugc thé, aryl tuy y dwoc thé, heteroaryl tuy y duoc thé,
alkoxy tuy y dugc thé, heteroalkyl tuy ¥ dugc thé, heteroxycloalkyl tuy ¥ dugc thé, va
amino tuy y duoc thé;

m 12 s§ nguyén dwoc chon tir 0 dén 3;
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mdi B va B’ doc 1ap dugc chon tir nhdm bao gém L;, hydro, halogen, va céc
nhém dbi anh hodc khong dbi anh dugc chon tir nhém bao gém metallocenyl, alkyl tuy
¥ dugc thé, alkenyl tuy y dwgc thé, alkynyl tuy ¥ dugc thé, heteroalkyl tuy ¥ dugc thé,
alkoxy tuy y dugc thé, aryl tuy y dugc thé, heteroaryl tuy y dwoc thé, heteroxycloalkyl
tuy y dwoc thé, va xycloalkyl tuy y dugc thé, hodc trong d6 B va B' cung véi cac
nguyén tir & gitta bat ky dé tao thanh nhém dugc chon tir nhém bao gdm xycloalkyl
tuy ¥ dugc thé va heteroxycloalkyl tuy y dugc thé; va

Li, L,, va L; mdi 1an xuét hién, doc l4p dwoc chon tir nhém kéo dai ddi anh
hozc khong dbi anh c¢6 cong thirc:

-[S1]e-[Q1-[S2]ald-[Q2-[S3]e)e-[Qs-[Salcle-Ss-P trong do:

(@) Q1, Q,, va Q; mdi 1an xuét hién, doc 1ap duogc chon tir nhém hoa tri hai dugce
chon tir nhém bao gdm aryl tuy y duge thé, heteroaryl tuy y dugc thé, xycloalkyl tuy y
dwoc thé, va heteroxycloalkyl tuy ¥ dugc thé;

trong d6 cac phan tir thé doc 14p dwoc chon tir nhém bao gém P, cdc mesogen
tinh thé long, halogen, poly(C-Cig alkoxy), C;-C,3 alkoxycacbonyl, C;-Cig
alkylcacbonyl, C;-C,g alkoxycacbonyloxy, aryloxycacbonyloxy, perflo(C;-Cig)alkoxy,
perflo(C;-Cyg)alkoxycacbonyl, perflo(C;-C;g)alkylcacbonyl, perflo(C;-C;g)alkylamino,
di-(perflo(C;-Cg)alkyl)amino, perflo(C,-Cg)alkylthio, C;-Cyg alkylthio, C;-C;g axetyl,
C;-Cy xycloalkyl, C;-Cy4 xycloalkoxy, C;-C;g alkyl mach théng, va C;-Cyg alkyl mach
nhanh,;

trong d6 C;-C;g alkyl mach théng va C;-Cys alkyl mach nhénh nay dugc thé mot
14n bang nhém dugc chon tir nhém bao gdm xyano, halogen, va C;-C;g alkoxy; hozc

trong d6 C;-C;3 alkyl mach thrfmg va C;-Cyg alkyl mach nhénh nay dugc thé
nhiéu lan b?mg it nhit hai nhom doc 1a8p dugc chon tir nhém bao gém halogen, -M(T),.
1y va -M(OT).1y, trong d6 M duogc chon tir nhém bao gém nhOm, antimon, tantali,
titan, zirconi va silicon, T dugc chon tir cac géc chirc hitu co, cac géc hydrocacbon
chirc hitu co, cac gbc hydrocacbon béo va cac gbe hydrocacbon thom, va t 1a héa tri
cua M;

(b) mdi ¢, d, e, va f doc 1ap duoc chon tir s6 nguyén tir 1 dén 20; va mdi Sy, S,,
Ss, Ss, va S5 doc 1ap duge chon mdi 14n xuét hién tir don vi dém dugc chon tir nhém

bao gom:
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(i) alkylen tuy y dugc thé, haloalkylen tuy ¥ dugc thé, -Si(CHy),-, va -
(Si[(CH3),]O)p-, trong d6 g m&i 14n xuét hién doc 1ap duoc chon tir sb nguyén
tir 1 dén 20; h mdi 14n xuét hién doc lap duoc chon tir s& nguyén tir 1 dén 16; va
céc phan tir thé cho alkylen va haloalkylen doc 14p dwgc chon tir nhém bao gdm
C;-Cyg alkyl, C3-Cyg xycloalkyl va aryl;

(ii) -N(Z)-, -C(Z)=C(Z)-, -C(Z)=N-, -C(Z"),-C(Z'),-, va lién két don,
trong d6 Z m&i 14n xuét hién doc 1ap duge chon tir nhém bao gdm hydro, C;-Cg
alkyl, C;-Cyo xycloalkyl va aryl, va Z’ mdi 14n xuét hién doc 14p dugc chon tir
nhém bao gdm C;-Cy5 alkyl, C5-Cyo xycloalkyl va aryl; va

(iii) -O-, -C(=0)-, -N=N-, -S-, -S(=0)-, -(0=)S(=0)-, -(0=)S(=0)0, -
0(0=)S(=0)0- va gbc C;-C,4 alkylen mach thing hodc mach nhanh, gbc C;-
C,4 alkylen nay khong duogc thé, dugc thé mot 1an bé‘mg xyano hodc halogen,
hodc dugc thé nhiéu 14n bang halogen,

voi diéu kién 1a néu hai don vi dém chira céc nguyén tir khic loai dugc
lién két voi nhau thi cac don vi dém duoc lién két sao cho céc nguyén tir khéac
loai khong dugc lién két truc tiép v6i nhau, mdi lién két gitta S; va hgp chét c6
cdng thirc I khong c6 hai cac nguyén tir khac loai dugc lién két voi nhau, va lién
két gitta S5 va P khong c6 hai cic nguyén tir khac loai dwoc lién két véi nhau;
(c) Mbi 1an xuét hién P doc 14p dugc chon tir nhém bao gdm hydroxy, amino,

C,-Cy alkenyl, C,-Cyg alkynyl, azido, silyl, siloxy, silylhydrua, (tetrahydro-2H-pyran-
2-yl)oxy, thio, isoxyanato, thiolsoxyanato, acryloyloxy, metacryloyloxy, 2-
(acryloyloxy)etylcacbamyl, 2-(metacryloyloxy)etylcacbamyl, aziridinyl,
allyloxycacbonyloxy, epoxy, axit cacboxylic, este cacboxylic, acryloylamino,
metacryloylamino, aminocacbonyl, C;-C;g alkyl aminocacbonyl, aminocacbonyl(C;-
Ciglalkyl, C;-Cig alkyloxycﬁcbonyloxy, halocacbonyl; hydro, aryl, hydroxy(C;-
Cig)alkyl, C;-Cyg alkyl, C,-Cyg alkoxy, amino(C,-Cg)alkyl, C;-C;g alkylamino, di-(C;-
Clg)alkylamino, Ci-Cyg alkyl(C;-Cqg)alkoxy, Ci-C;g alkoxy(C;-Cig)alkoxy, nitro,
poly(C;-Cqg)alkyl ete, (C;i-Cyg)alkyl(Ci-Cg)alkoxy(C;-Cig)alkyl, polyetylenoxy,
polypropylenoxy, etylen, acryloyl, acryloyloxy(Cl-Clg)élkyl, metacryloyl,
metacryloyloxy(C,-Cyg)alkyl, 2-cloacryloyl, 2-phenylacryloyl, acryloyloxyphenyl, 2-
cloacryloylamino, 2-phenylacryloylaminocacbonyl, oxetanyl, glycidyl, xyano,

isoxyanato(C;-Cig)alkyl, este cla axit itaconic, vinyl ete, vinyl este, dan xuét styren,
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polyme tinh thé 1éng mach chinh va mach bén, din xuét siloxan, d4n xu4t etylenimin,
din xuét axit maleic, d4n xuit maleimit, dAn xuAt axit fumaric, dan xuét axit xinamic
khong dugc thé, din xuét axit xinamic dugc thé béi it nhit mot trong sd cac nhém
metyl, metoxy, xyano va halogen, va cidc nhém héa tri mot hosc héa tri hai d6i anh
hoic khong dbi anh dugc thé hodc khong duge thé dugc chon tir nhém bao gbm gbc
steroit, gdc terpenoit, gbc alkaloit va hdn hop ctia ching, trong d6 cac phan tir thé nay
doc lap duoc chon tir nhom bao gém Ci-Cyg alkyl, C;-Cyg alkoxy, amino, C;-Cyq
xycloalkyl, Ci-C;s alkyl(C;-Cig)alkoxy, flo(C;-Cig)alkyl, xyano, xyano(C;-Cig)alkyl,
xyano(C;-Cg)alkoxy ho#c hdn hop ciia chiing, hodc P 1 cdu tric c6 tir 2 dén 4 nhém
phan ting hoic P 1 tién chit polyme héa hoan vi mé vong khong dugc thé hodc dugce
thé hogic P 1 hop chét d6i mau theo 4nh sang dugc thé hodc khong duge thé; va

(d) mdi d&’, ¢’ va f ddc lap duoc chon tir 0, 1, 2, 3, va 4, véi diéu kién 1a téng
ctia d'+e'+f it nhat 13 2.

2. Hop chit theo diém 1 c¢6 cong thirc IA:

(Ra)m

Cong thtc [A
trong do:

R4 duoc chon tir nhém bao gé)m hydro, R3 va L,; va

n 13 s6 nguyén dugc chon tir 0 dén 3

t6t hon 14 trong d6:

mdi R; va R, ddc lap dwoc chon tir nhém bao gdm hydro, hydroxy, va céc
nhém dbi anh va khong dbi anh dugc chon tir nhém bao gém heteroalkyl tuy y dugc
thé, alkyl tuy y dwogc thé, aryl tuy y duogc thé, heteroaryl tuy y dwoc thé, xycloalkyl tuy
y duoc thé, halogen, amino tuy ¥ dugc thé, cacboxy, alkylcacbonyl, alkoxycacbonyl,

alkoxy tuy y dugc thé, va aminocacbonyl hoic R; va R, ¢6 thé cling véi cac nguyén tir
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& gitta bit ky dé tao thanh nhém dugc chon tir nhém bao gdm oxo, xycloalkyl tuy y
dugc thé va heteroxycloalkyl tuy y dugce thé;

R; mbi lan xuét hién, doc 1dp duogc chon tr nhém bao gém formyl,
alkylcacbonyl, alkoxycacbonyl, aminocacbonyl, arylcacbonyl, aryloxycacbonyl, alkyl
tuy y dugc thé, este cua axit boronic, halogen, xycloalkyl tuy y dugc thé, aryl tuy y
duge thé, alkoxy tuy y dugc thé, heteroalkyl tuy v dugc thé, heteroxycloalkyl tuy y
dugc thé va amino tuy v duge thé;

mdi m va n ddc 14p 12 sé nguyén dugc chon tir 0 dén 2;

mdi B va B’ doc 1ap dugc chon tir nhém bao gém L3 hydro, halogen, cdc nhom
d6i anh hodc khong d6i anh dugc chon tir nhém bao gdm alkyl tuy y dwoc thé, alkenyl
tuy y dugc thé, heteroalkyl tuy y duogc thé, alkoxy tuy y dugc thé, aryl tuy y dugc thé,
heteroaryl tuy ¥ duoc thé, va xycloalkyl tuy y duge thé, hodc trong d6 B va B' cung
v6i cac nguyén tir & giita bat ky dé tao thanh nhom dwoc chon tir nhém bao gdm
xycloalkyl tuy y dugc thé va heteroxycloalkyl tuy y duge thé; va

Ly, Ly, va L; mdi 1an xuét hién, doc 14p dugc chon tir nhém kéo dai déi anh
hodc khéng di anh c6 cong thirc:

-[S1]e-[Qu-[S2]ala-[Q2-[S3]e]e-[Q3-[Salele-Ss-P trong do:

(a) Q1, Q,, va Q; mbi 14n xuét hién, doc 1ap dwoc chon tir nhém hoa tri hai dugce
chon tir nhém bao gdm aryl tuy y duoc thé va heteroaryl tuy y duoc thé, xycloalkyl tuy
y dugc thé va heteroxycloalkyl tuy y dugc thé;

trong d6 cac nhém thé ddc 1ap dugc chon tir nhém bao gdm P, cdc mesogen
tinh thé long, halogen, poly(C;-Cj, alkoxy), C;-Cj, alkoxycacbonyl, C;-Cj,
alkylcacbonyl, perflo(C;-Cyp)alkoxy, perflo(Ci-Cy;)alkoxycacbonyl, perflo(C;-
Ciyalkylcacbonyl, C;-C;g axetyl, Cs;-C; xycloalkyl, C3-C; xycloalkoxy; C,-Cyy alkyl
mach théng, va C;-Cy; alkyl mach nhénh,

trong d6 C,-Cy, alkyl mach théng va C;-Cy; alkyl mach nhanh nay duoc thé mot
lan béng nhom dugc chon tir nhom bao gém halogen, C,-C,, alkoxy, hodc

trong d6 C;-Cy, alkyl mach théng va C;-Cy; alkyl mach nhénh nay duogc thé
nhiéu 1an béng it nhét hai nhém ddc 18p dugc chon tir halogen;

(b) mdi ¢, d, e, va f doc 1ap duge chon tir s nguyén tir 1 dén 10; va mbi Sy, S,,

S3, S4, va S5 doc 1ap dugc chon mdi 14n xuét hién tir don vi dém dugc chon tir:
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(i) alkylen dugc thé hosic khong dwgc thé, haloalkylen duge thé hoic
khong dugc thé, -Si(CHy)o-, va -(Si[(CH;),]O)u-, trong d6 g mdi 14n xuét hién
doc 1ap duogc chon tir ) nguyén tir 1 dén 10; h mdi 14n xuét hién ddc lap dugc
chon tir s& nguyén tir 1 dén 8; va cdc nhom thé cho alkylen va haloalkylen doc
1ap dugc chon tir nhém bao gbm C;-Cy, alkyl, C3—C7xycloalkyl va phenyl;

(i) -N(Z)-, -C(Z)=C(Z)-, va lién két don, trong d6 Z mdi 14n xuét hién
doc 1ap dugc chon tir nhém bao gém hydro, C;-Cy, alkyl, C;-C; xycloalkyl va
phenyl; va

(iii) -O-, -C(=0)-, -N=N-, -S-, va -S(=0)-,

v6i didu kién 1a néu hai don vi dém chira céc nguyén tr khac loai duoc
lién két voi nhau thi cac don vi dém duoc lién két sao cho cac nguyén tir khac
loai khong dugc lién két truc tiép voi nhau, mbi lién két gitra S; va hop chit co
cong thic IA khong c6 hai cac nguyén tir khac loai dwoc lién két v6i nhau, va
lién két giita Ss va P khong c6 hai cac nguyén tir khéac loai duogc lién két voi
nhau;

(c) P mbi 14n xuét hién, dugc chon tir nhém bao gém hydroxy, amino, C,-C;,
alkenyl, C,-C;, alkenyl, silyl, siloxy, (tetrahydro-2H-pyran-2-yl)oxy, isoxyanato,
acryloyloxy, metacryloyloxy, epoxy, axit cacboxylic, este cacboxylic, C;-Ci,
alkyloxycacbonyloxy, halocacbonyl, hydro, aryl, hydroxy(C;-Cy,)alkyl, C;-C;, alkyl,
Ci-Ci,  alkoxy, etylen, acryloyl, acryloyloxy(C;-Cyy)alkyl,  metacryloyl,
metacryloyloxy(C,-Cp)alkyl, oxetanyl, glycidyl, vinyl ete, cic din xuét siloxan,
khong duoc thé cac din xuét axit xinamic, cac dan xuét axit xinamic dugc thé béi it
nhét mét trong s& metyl, metoxy, xyano va halogen, va cc nhém hoa tri mot hodc hoa
tri hai d6i anh hodic khong d6i anh dugc thé hodc khong dugc thé dugc chon tir cac géc
steroit, trong d6 mdi nhém thé doc 18p dugce chon tir nhém bao g@)m C4-Cy, alkyl, C;-
Cyy alkoxy, amino, C;-C;xycloalkyl, C;-C;, alkyl(C;-Ci,)alkoxy, hodc flo(C;-
Cp)alkyl, hodc P 13 cdu tric c6 tir 2 dén 4 nhém phén tng; va

(d) mdi d’, e’ va f doc 1ap duge chon tir 0, 1, 2, 3, va 4, v6i diéu kién 1a tdng
ctia d+e'+f it nhét 1a 2.

t6t hon 1a trong do:
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mdi R; va R, doc lap dugc chon tir nhém bao gdm hydro, hydroxy, va cic
nhém d8i anh dugc chon tir nhém bao gdm heteroalkyl tuy y dugc thé, alkyl tuy y
dugc thé, aryl tuy y duogc thé, xycloalkyl tuy y dugc thé, halogen, cacboxy,
alkylcacbonyl, alkoxycacbonyl, alkoxy tuy ¥ duoc thé, va aminocacbonyl hoic R; va
R, c6 thé cing véi cac nguyén tir & giita bit ky dé tao thanh nhém dugc chon tir nhém
bao gbém oxo va xycloalkyl tuy v dugc thé; va Ry mdi 14n xuét hién, doc 1ap dugc chon
tir nhém bao gdm alkylcacbonyl, alkoxycacbonyl, aminocacbonyl, alkyl tuy y dugc
thé, este ctia axit boronic, halogen, xycloalkyl tuy ¥ dugc thé, aryl tuy v dwoc thé,
alkoxy tuy y duoc thé, heteroxycloalkyl tuy y dugc thé va amino tuy y dugc thé;

mdi m va n doc 1ap 13 s6 nguyén dugc chon tir 0 dén 2;

mdi B va B’ doc 1ap duge chon tir nhom bao gém Ls, hydro, cdc nhém dbi anh
duge chon tir nhém bao gdm alkyl tuy v dugc thé, alkenyl tuy y duoc thé, aryl tuy y
dugc thé, heteroaryl tuy v dugc thé, va xycloalkyl tuy ¥ dwoc thé, hodc trong d6 B va
B' cling v6i cac nguyén tir & gitta bat ky dé tao thanh nhém dugc chon tir nhém bao
gdm xycloalkyl tuy y duge thé;

L., L,, va L; mbi 14n xuét hién, doc 14p dugc chon tir nhom kéo dai ddi anh
hozc khong dbi anh c6 cong thirc:

[S11-[Q1-[S2]n]a-[Q2-[S5]ele-[Q3-[Salele-Ss-P trong do:

(@) Q1, Q,, va Q; mdi 14n xuét hién, ddc lap duge chon tir nhém hoéa tri hai duge
chon tir nhém bao gdm aryl tuy y dwoc thé va heteroaryl tuy y dugc thé, xycloalkyl tuy
vy duoc thé va heteroxycloalkyl tuy v dugc thé;

trong d6 cac nhém thé doc 1agp dugc chon tr nhém bao gE‘)m P, C;-
Csalkoxycacbonyl, perflo(C;-Cg)alkoxy, Cs;-Csxycloalkyl, Cs;-C;xycloalkoxy, C;-
Ce alkyl mach thrfmg, va C;-Cgy alkyl mach nhanh,

trong d6 C;-Cg alkyl mach thing va C;-Cg alkyl mach nhénh nay dugc thé mot
lan béng nhom dugc chon tir nhém bao g(‘”)m halogen va C;-C,, alkoxy, hodc

trong d6 C;-Cs alkyl mach théng va C;-Cg alkyl mach nhanh nay dugc thé nhiéu
14n bang it nhét hai nhém doc 1ap dugc chon tir halogen;

(b) mdi ¢, d, e, va f doc 1ap duoc chon tir s6 nguyén tir 1 d¢én 10; va mdi S, S,,
Ss, S4, va Ss ddc lap duge chon mdi 14n xuét hién tir don vi dm duoc chon tir nhém

bao gom:
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(i) alkylen dugc thé hoiic khong dugc thé;
(ii) -N(Z)-, -C(Z2)=C(Z)-, va lién két don, trong d6 Z mdi 1in xuit hién
doc 1ap duge chon tir hydro va C,-Cy alkyl; va
(iii) -O-, -C(=0)-, -C=C-, va -N=N-, -S-;
v6i didu kién 13 néu hai don vi dém chira cac nguyén tir khac loai dugc
lién két vi nhau thi cac don vi dém duoc lién két sao cho cac nguyén tir khac
loai ctia don vi dém tht nhét khong dugc lién két truc tiép v6i cac nguyén tr
khéc loai cia don vi dém thir hai, va
v6i diéu kién 1a néu S; va Ss duoc lién két 14n luot voi cong thie [ va P,
thi chiing duoc lién két sao cho hai cac nguyén tir khac loai khong duoc lién két
truc tiép v6i nhau;
(c) P mdi 14n xudt hién, doc 18p dugc chon tir nhém bao gﬁ“)m hydroxy, amino,
C,-C¢ alkenyl, siloxy, (tetrahydro-2H-pyran-2-yl)oxy, isoxyanato, acryloyloxy,
metacryloyloxy, epoxy, axit cacboxylic, este cacboxylic, C;-C¢ alkyloxycacbonyloxy,
hydro, aryl, hydroxy(C;-Ce)alkyl, C;-Cgalkyl, etylen, acryloyl, acryloyloxy(C;-
Ci)alkyl, oxetanyl, glycidyl, vinyl ete, cac dan xuét siloxan, va cac nhom hoa tri mot
hodc héa tri hai d6i anh hodc khong dbi anh duogc thé hodc khong dugc thé dugc chon
tir nhém bao gdm cac gde steroit, trong 6 mdi nhém thé doc 14p duoc chon tir nhém
bao gém C,-Cg alkyl, C;-Cq alkoxy, amino, C;-C; xycloalkyl.
va tham chi t6t hon nira 12 mdi R, va R, doc lap duoc chon tir nhém bao gdm
metyl, etyl, propyl va butyl; R; va R, mdi 1an xuét hién doc 14p dugce chon tir nhém
bao gém metyl, etyl, bromo, clo, flo, metoxy, etoxy va CF;, mdi B va B’ doc 1ap dugce
chon tir nhém bao gém phenyl dugc thé béng mot hodc nhidu nhém doc 1ap dugce chon
tir nhém bao gbém aryl, heteroaryl, heteroxycloalkyl, alkyl, alkenyl, alkynyl, alkoxy,
halogen, amino, alkylcacbonyl, cacboxy, va alkoxycacbonyl; va v4i Li: Qqla aryl
khong duoc thé; e' 1 1 hodc 2; e mdi 1an xuét hién 13 1; S; mbi 14n xuét hién 1a lién két
don; Q, mdi 14n xut hién doc 14p dugc chon tir aryl tuy y duge thé; £ 1a 1; f1a 1; Sy 1a
lien két don; va Qy 1a xycloalkyl tuy ¥ dugc thé; Ss1a -(CH,),-, trong d6 g 14 sb
nguyén tir 1 d&n 20; va P 14 hydro.
3. Hop chét theo diém 1,trong d6 L; dugc chon tr nhoém bao gém:

4-[4-(4-butyl-xyclohexyl)-phenyl]-xyclohexyloxy;
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4"-butyl-[1,1',4',1"Jterxyclohexan-4-yloxy;
4-[4-(4-butyl-phenyl)-xyclohexyloxycacbonyl]-phenoxy;
4'-(4-butyl-benzoyloxy)-biphenyl-4-cacbonyloxy;
4-(4-pentyl-phenylazo)-phenylcacbamoyl;
4-(4-dimetylamino-phenylazo)-phenylcacbamoyl;
4-[5-(4-propyl-benzoyloxy)-pyrimidin-2-yl]-phenyl;
4-[2-(4'-metyl-biphenyl-4-cacbonyloxy)-1,2-diphenyl-etoxycacbonyl]-phen- yl;
4-(1,2-diphenyl-2-{3-[4-(4-propyl-benzoyloxy)-phenyl]-acryloyloxy}-

etoxycacbonyl)-phenyl;

4-[4-(4-(4-[3-(6-(4-[4-(4-nonyl-benzoyloxy)-phenoxycacbonyl]-phenoxy} -

hexyloxycacbonyl)propionyloxy]-benzoyloxy }-benzoyloxy)phenyl]-piperazin-1-yl;

4-[4-(4-{4-[4-(4-nonyl-benzoyloxy)-benzoyloxy]-benzoyloxy }-benzoyloxy)-

phenyl]-piperazin-1-yl;

4-(4'-propyl-biphenyl-4-yletynyl)-phenyl;
4-(4-flo-phenoxycacbonyloxy)-piperidin-1-yl;
2-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-

tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxy]-indan-5-yl;

4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-

tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxycacbonyloxy]-piperidin-1-yl;

4-(biphenyl-4-cacbonyloxy)-piperidin-1-yl;
4-(naphtalen-2-cacbonyloxy)-piperidin-1-yl;
4-(4-phenylcacbamoyl-phenylcacbamoyl)-piperidin-1-yl;
| 4-(4-(4-phenylpiperidin-1-yl)-benzoyloxy)-piperidin-1-yl;
4-butyl-[1,1';4',1"]terphenyl-4-yl;
4-(4-pentadecafloheptyloxy-phenylcacbamoyl)-benzyloxy;
4-(3-piperidin-4-yl-propyl)-piperidin-1-yl;
4-(4-{4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,1-

4,15,16,17-tetradecahydro-1H-xyclopenta[a]phenantren-3-yloxycacbonyloxy]-

benzoyloxy }-phenoxycacbonyl)phenoxymetyl;
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4-[4-(4-xyclohexyl-phenylcacbamoyl)-benzyloxy]-piperidin-1-yl;
4-[4-(4-xyclohexyl-phenylcacbamoyl)-benzoyloxy]-piperidin-1-yl;
N-{4-[(4-pentyl-benzyliden)amino]-phenyl }-axetamidyl;
4-(3-piperidin-4-yl-propyl)piperidin-1-yl;
4-(4-hexyloxy-benzoyloxy)-piperidin-1-yl;
4-(4'-hexyloxy-biphenyl-4-cacbonyloxy)-piperidin-1-yl;
4-(4-butyl-phenylcacbamoyl)-piperidin-1-yl;
4-[4-[4-[4-piperidinyl-4-oxy]-phenyl]phenoxy)piperidin-4-yl;
4-(4-(9-(4-butylphenyl)-2,4,8,10-tetraoxaspiro[ 5.5 Jundec-3-yl)phenyl)pipe-
razin-1-yl; |
4-(6-(4-butylphenyl)cacbonyloxy-(4,8-dioxabixyclo[3.3.0]oct-2-yl))oxycacb-
onyl)phenyl;
1-{4-[5-(4-butyl-phenyl)-[1,3]dioxan-2-yl]-phenyl }-4-metyl-piperazin-1-yl;
4-(7-(4-propylphenylcacbonyloxy)bixyclo[3.3.0]oct-2-yl)oxycacbonyl)phenyl;
4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxycacbonyloxy;
(4-trans-(4-pentylxyclohexyl)benzamido)phenyl;
(4-(4-trans-(4-pentylxyclohexyl)phenoxy)cacbonyl)phenyl;
4-(4-(4-trans-(4-pentylxyclohexyl)phenyl)benzamido)phenyl,
4-((trans-(4'-pentyl-[1,1'-bi(xyclohexan)]-4-yl)oxy)cacbonyl)phenyl;
4-(4'-(4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)phenyl,
4-((4(4'-(4-pentylxyclohexyl)-[1,1'-biphenyl]-4-cacbonyl)oxy)benzamido;
4-(4'-(4-pentylxyclohexyl)-[1,1'-biphenyl]-4-cacbonyl)piperazin-1-yl;
4-(4-(4-(4-pentylxyclohexyl)phenyl)benzamido)-2-(triflometyl)phenyl;
2-metyl-4-trans-(4-((4'-trans-(4-pentylxyclohexyl)biphenyl-4-yloxy)-
cacbonyl)xyclohexancacboxamido)phenyl;
4'-((1R,1'S,4R,4'R)-4'-pentylbi(xyclohexan-4-)cacbonyloxy)biphenyl-

cacbonyloxy;
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4-(((38,8S,9S,10R, 13R, 14S,17R)-10,13-dimetyl-17-((R)-6-metylheptan-2-yl)-

2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]- phenanthren-3-

yloxy)cacbonyl)piperazin-1-yl; va
4-((S)-2-metylbutoxy)phenyl)-10-(4-(((3R,3aS,6S,6aS)-6-(4'-trans-(4-pentyl-
xyclohexyl)biphenylcacbonyloxy)hexahydrofuro[3,2-b]furan-3-yloxy)cacbonyl)-
phenyl.
4. Hop chét theo diém 1 duoc chon ti nhém bao gdm:
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(trans-4-pentylxyclohexyl)benzamido)-
phenyl]-13,13-dimetyl-12-brom-3,13-dihydro-indeno[2',3":3,4 naphto[ 1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-((4-(trans-4-pentylxyclohexyl)phenoxy)-
cacbonyl)phenyl]-6,13,13-trimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Flophenyl)-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-pentyl-
xyclohexyl)-phenyl)benzamido)phenyl]-6-triflometyl-11,13,13-trimetyl-3,13-dihydro-
indeno[2',3'":3,4]naphto[1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(trans-4-pentylxyclohexyl)benzamido)-
phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4 Jnaphto[ 1,2-b]pyran;
3-(4-Metoxyphenyl)-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3':3,4]naphto[1,2-b]pyran;
3-(4-Metoxyphenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Flophenyl)-3-(4-piperidinophenyl)-10-[4-((4-(trans-4-
pentylxyclohexyl)phenoxy)cacbonyl)phenyl]-12-brom-5,7-diflo-13,13-dimetyl-3,13-
dihydfo-indeno[Z’,3 ":3,4]naphto[1,2-b]pyran;
3-Phenyl-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-12-brom-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;
3-Phenyl-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenoxy)cacbonyl)phenyl]-12-brom-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
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3-(4-Flophenyl)-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-12-brom-6,7-dimetoxy-11,13,13-trimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-12-brom-13,13-dimetyl-3,13-dihydro-indeno-
[2',3":3,4]naphto[ 1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10,12-bis[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno-
[2',3":3,4]naphto[ 1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphtho-
[1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3'-
:3,4]naphto[1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-5,7-diflo-12-brom-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]-
naphto[1,2-b]pyran;
3-(4-Flophenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13-metyl-13-butyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Flophenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-12-brom-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
3-Phenyl-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;
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3-Phenyl-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)-
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno-
[2',3":3,4]naphto[1,2-b]pyran;
3,3-Bis(4-flophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-12-brom-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3,3-Bis(4-flophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]-
naphto[1,2-b]pyran;
3-(4-Metoxyphenyl)-3-(4-butoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Flophenyl)-13,13-dimetyl-3-(4-morpholinophenyl)-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)phenyl)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4 naphto[ 1,2-b]pyran;
3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)phenyl)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran; |
3-(4-(4-(4-Metoxyphenyl)piperazin-1-yl)phenyl)-13,13-dimetyl-10-(4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)phenyl)-3-phenyl-6-
(triflometyl)-3,13-dihydro-indeno[2',3":3,4naphto[1,2-b]pyran;
3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(((trans,trans-4'-
pentyl-[1,1'-bi(xyclohexan)]-4-yl)oxy)cacbonyl)phenyl)-6-(triflometyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;
3-(4-Flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-
biphenyl]-4-ylcacboxamido)phenyl)-3-(4-butoxyphenyl)-6-(triflometyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran; |
3-(4-Metoxyphenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-
biphenyl]-4-ylcacboxamido)phenyl)-3-(4-(triflometoxy)phenyl)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
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3,3-Bis(4-hydroxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)-
benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]-
naphto[1,2-b]pyran;
12-brom-3-(4-butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-((4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-cacbonyl)oxy)benzamido)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Butoxyphenyl)-5,7-diclo-11-metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-
10-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)- phenyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-((4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-cacbonyl)oxy)benzamido)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
5,7-diclo-3,3-bis(4-hydroxyphenyl)-11-metoxy-13,13-dimetyl-10-(4-(4'- -
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4naphto[1,2-b]pyran;
6,8-diclo-3,3-bis(4-hydroxyphenyl)-11-metoxy-13,13-dimetyl-10-(4-(4'-(trans-
4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Butoxyphenyl)-5,8-diflo-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcacboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-cacbonyl)piperazin-1-yl)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran;
3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10,7-bis [4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5-flo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
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3,3-Bis(4-metoxyphenyl)-1 0-[4-(4-(4-(trans-4-penfylxyclohexyl)phenyl)-
benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]-
naphto[1,2-b]pyran;
3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenypbenzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
3,3-Bis(4-metoxyphenyl)-13,13-dimetyl-10-(2-metyl-4-(trans-4-((4'-((trans-4-
pentylxyclohexyl)biphenyl-4-yloxy)cacbonyl)xyclohexancacboxamido)phenyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
3-(4-(4-(4-Butylphenyl)piperazin-1-yl)phenyl)-3-(4-metoxyphenyl)-13,13-
dimetyl-10-(4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-ylcacboxamido)-2-
(triflometyl)phenyl)-3,13-dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran;
3-(4-(4-(4-Butylphenyl)piperazin-1-yl)phenyl)-3-(4-metoxyphenyl)-13,13-
dimetyl-10-(2-metyl-4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-
ylcacboxamido)phenyl)-7-(4-(4-(trans-4-pentylxyclohexyl)benzamido)phenyl)-3,13-
dihydro-indeno-[2',3":3,4]naphto[1,2-b]pyran;
3-(4-Metoxyphenyl)-13,13-dimetyl-7,10-bis(4-(4'-(trans-4-
pentylxyclohexyl)biphenyl-4-ylcacboxamido)phenyl)-3-phenyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3-p-Tolyl-3-(4-metoxyphenyl)-6-metoxy-13,13-dimetyl-7-(4'-(trans,trans-4'-
pentylbi(xyclohexan-4-)cacbonyloxy)biphenylcacbonyloxy)-10-(4-(4'-(trans-4-
pentylxyclohexyl)biphenyl-4-ylcacboxamido)phenyl)-3,13-dihydro-indeno-
[2',3":3,4]naphto[ 1,2-b]pyran;
10-(4-(((3S,8S,9S,10R,13R,148,17R)-10,13-Dimetyl-17-((R)-6-metylheptan-2-
y1)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]-
phenanthren-3-yloxy)cacbonyl)piperazin-1-yl)-3-(4-metoxyphenyl)-13,13-dimetyl-3-
(4-morpholinophenyl)-3,13-dihydro-indeno[2',3":3,4 naphto[ 1,2-b]pyran;
6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-metylbutoxy)-
phenyl)-10-(4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-ylcacboxamido)phenyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
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6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-metylbutoxy)-
phenyl)-7-(4'-(trans,trans-4'-pentylbi(xyclohexan-4-)cacbonyloxy)biphenyl-
cacbonyloxy)-10-(4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-ylcacboxamido)-
phenyl)-3,13-dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran; va

6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-metylbutoxy)-
phenyl)-10-(4-(((3R,3aS,68,6aS)-6-(4"-(trans-4-pentylxyclohexyl)biphenyl-
cacbonyloxy)hexahydrofuro[3,2-b]furan-3-yloxy)cacbonyl)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran.
5. Ché phidm dbi mau theo 4nh sang chua hop chit dbi mau 4nh sang theo diém 1 va
tity ¥ it nhat mot hop chit ddi mau theo anh sang khac, trong d6 ché phim nay chira:

(a) hop chét d6i mau theo anh sang don;

(b) hdn hop gbdm céc hop chét ddi mau theo anh sang;

(c) vat liéu chtra it nhat mot hop chit d6i mau theo 4nh sang;

(d) vt liéu ma it nhit mot hop chit dbi mau theo 4nh sang dugce lién két hoa hoc
v0i no;

(e) vat liéu (c) hodc (d) con chira thém 16p phti ngin chin hoan toan su tiép xuc
ciia it nhdt mot hop chét ddi mau theo anh sang véi cac vét liéu bén ngoai;

(f) polyme d6i mau theo anh sang; hoic

(g) hdn hop cuia ching.
6. Ché phdm ddi mau theo 4nh sang chira it nhit mot hop chét d6i mau theo 4nh sang
theo diém 1 dugc két hop vao it nhit mot phén cua vat li€u hitu co, vat li€u hitu co nay la
vat liéu polyme, vat lidu oligome, v4t liéu monome hodc hdn hop hodc td hop ctia
chung.
7. Ché phdm dbi mau theo 4nh sang theo diém 6}trong d6 vat liéu polyme nay bao gém
céc vat lidu tinh thé 16ng, cac vat liéu tu td hop, polycacbonat, polyamit, polyimit,
poly(met)acrylat, alken da nhén, polyuretan, poly(ure)uretan, polythiouretan,
polythio(ure)uretan, polyol(allyl cacbonat), xenluloza axetat, xenluloza diaxetat,
xenluloza triaxetat, xenluloza axetat propionat, xenluloza axetat butyrat, polyalken,
polyalkylen-vinyl axetat, poly(vinylaxetat), poly(rugu vinyl), poly(vinyl clorua),
poly(vinylformal), poly(vinylaxetal), poly(vinyliden clorua), polyetylen terephthalat),

polyeste, polysulfon, polyolefin, cdc copolyme ctia chiing, va/hodc hdn hop clia chung,
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hoic trong d6 ché phdm ddi mau theo 4nh sang ndy con chira thém it nhit mot chit
phu gia duge chon tir nhom bao gdm thudc nhudm, chét kich thich tao lién két, chét
chéng oxy héa, chit phu gia cdi thién dong hoc, chit khoi mao quang héa, chét khoi
mao nhiét, chit tc ché polyme héa, dung mdi, chit én dinh 4nh sang, chit &n dinh
nhiét, chét giai phéng khuon, chét kiém soat d6 luu bién, chét tao muc, chét téy tap
g tur do,’chét gel hoa va chét kich thich do dinh.

8. Ché pham ddi mau theo 4nh sang theo diém 6 chira ché phdm phu dugc chon tir
nhom bao gém vat liéu tinh thé 16ng, vt li¢u tu td hop va vat liéu tao mang.

9. San phim ddi mau theo 4nh sang chira nén va hop chat ddi mau theo 4nh sang theo
diém 1 lién két voi it nhét mot phin cia nén.

10. San phidm ddi mau theo anh sang theo dim 9 chira chi tiét quang hoc, chi tiét
quang hoc nay 13 it nhat mot trong s cac chi tiét 1ién quan dén mét, chi tiét hién thi, cira
s, guong, vat liéu bao goi va chi tiét té bao tinh thé 1ong c6 hoat tinh hogic thu dong,
trong d6 chi tiét lién quan dén mét bao gém théu kinh hiéu chinh, théu kinh khong-higu
chinh, thiu kinh ap trong, th4u kinh trong mét, thiu kinh khuéch dai, thiu kinh bao Ve,
hodc tAm che mit bao vé.

11. San phdm d6i mau theo 4nh sang theo diém 9,trong do nén chira v4t liéu polyme va
vét litu d6i mau theo 4nh sang dwoc két hop vao it nhét mot phin cua vat lidu
polymer, trong d6 vat lidu d6i mau theo anh sang tot hon 13 dugc tron v6i it nhit mot
phin cta vat liéu polyme nay, lién két v6i it nhit mot phan cta vat liéu polyme,
va/hoic dugc tAm vao it nhat mot phin ciia vét liéu polyme nay.

12. San phdm d6i mau theo 4nh sang theo diém 9 trong do6 sén phim d6i mau theo 4nh
sang nay bao gém 16p phu hodic mang lién két voi it nhit mot phin ciia nén, 16p phu
~hodc mang nay chira vt liéu ddi mau theo 4nh sang nay, trong d6 nén nay tét hon 1a
duoc tao thanh tir vat liéu hitu co, vat liéu vo co, hoic tb hop cda chiing.

13. San phdm ‘déi mau theo 4nh sang theo diém 9 con chira thém it nhit mot 16p phu it
nhit mot phan bd sung dugc chon tir nhém bao gdm 16p phi ddi mau theo anh séng,
16p pht chéng phéan xa, 16p phu phan cuc tuyén tinh, 16p phu chuyén tiép, 16p phu 16t,
16p phi két dinh, 16p phil phan xa, 16p pht chéng dong swong, 16p phi ngin oxy, 16p
phi hép thu 4nh séng tir ngoai, va 16p phu bao vé.

14. San phdm d6i mau theo 4nh séng chira:
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nén;

it nhét 16p phit mdt phan ciia mot vat lidu dinh hudng;

it nhat mot 16p phu it nhat mot phan bd sung clia vét liéu tinh thé long; va

it nhat mot hop chét déi mau theo 4nh sang theo diém 1.
15. San phdm d6i mau theo 4anh sang theo diém 14, trong d6 san phim nay con chira
thém it nhit mot chét phu gia dugc chon tir nhém bao gém thubc nhudm ludng séc,
thuéc nhudm khong ludng sic, chit kich thich dinh huéng, chat chbng oxy hoa, chét
phu gia cdi thién d(f)hg hoc, chét khoi mao quang hoéa, chit khoi mao nhiét, chit tc ché
polyme héa, dung méi, chit on dinh anh sing, chét én dinh nhiét, chit giai phéng
khuon, chét kiém soat dd Ivu bién, chit tao mirc, chit téy tap géc tu do, chét gel hoa va
chét cai thién d¢ dinh.
16. San phdm dbi mau theo 4nh sang theo diém 14, trong do:
- nén duge chon tir nhém bao gdm thuy tinh, thach anh, va céc vét liéu hitu co polyme.
- it nhit mot vat lidu dinh huéng bao gdm mang polyme c6 thé dinh huéng bing cach
tiép xtc voi it nhat mot: tir truong, dién truong, birc xa hdng ngoai phan cuc tuyén
tinh, birc xa tir ngoai phan cuc tuyén tinh, birc xa kha kién phan cuc tuyén tinh va luc
ct, hodic
- vét liéu tinh thé 16ng nay 1a polyme tinh thé 10ng.
17. San phdm dbi mau theo 4nh sang theo diém 14, trong d6 san phdm nay con chua
thém it nhit mot 16p pha 16t, 16p pht chuyén tiép, 16p pht béo vé hodc td hop cua
chung, t6t hon 14 trong dé:
- 16p phti chuyén tiép chira polyme acrylate,
- 16p phii bao vé chira it nhat mot dan xuét siloxan.

- it nh4t mot 16p phu 16t chira polyuretan.
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