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(57) Sang ch& dé cap dén chat liéu d6i mau theo 4nh sdng bao gém hop chat ddi
mau theo 4nh sdng ma bao gém phan tir th€ d6i mau theo anh sdng (tic 13,
naphtopyran dugc ngung tu indeno) va it nhat mot nhém silan treo, nhém nay
duoge lién két vao phan tir thé d6i mau theo 4nh sdng. Nhém silan treo dugc chon
tt nhém siloxy-silan treo cu thé va/hodc nhém alkoxy-silan treo cé céc c()ng
thic chung (I) va/hoac (II) nhu dugc mo ta chi tiét hon trong ban mo ta nay.
Sang ché con dé cap dén vat dung ddi mau theo 4nh sang, nhu phin tir quang hoc
d6i mau theo dnh sdng (vi du, thau kinh déi mau theo 4nh sing), va ché pham
phu d01 mau theo 4nh sang (vi du, ché pham phit d6i mau theo 4nh sdng cé thé
d6ng ran dugc), ma bao gdm chat lieu d6i mau theo 4nh sing clia sang ché. Chit
lieu d6i mau theo 4nh sang clia sdng ché c6 do twong hop duoc cai thién véi cac
ché phdm ma ching c6 thé duge két hgp vao, vi du, cic ché phdm phd, nhu ché

phidm pht uretan.
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Linh vyc k§ thuit dwgc dé cap

Sang ché d& cap dén chét lidu dbi mau theo 4nh sang bao gdm hop chit déi mau
theo 4nh sdang ma bao gdm phan tir thé d6i mau theo 4nh sang dugc chon tir pyran dbi
mau theo 4nh séng, oxazin dbi mau theo anh séng va fulgit d6i mau theo anh séng (vi dy,
naphtopyran dugc ngung tu indeno) va it nhit mdt nhém silan treo dugc lién két vao phén
tir thé d6i mau theo 4nh sdng. Céc nhém silan treo duge chon tir cdc nhém siloxy-silan
treo va/hodc cac nhém alkoxy-silan treo nhét dinh. Cac chat liéu ddi mau theo anh sang
theo séng ché c6 su két hop dugc mong mubn cia cac hé sb hép thu mol, thoi gian hoat
héa, thoi gian phai mau va sy phai mau tuyén tinh so véi cac chét liéu ddi mau theo 4nh
sang c¢6 thé so sanh dwoc (vi du, chi riéng cac phan tr thé d6i mau theo anh sdng cla
ching). Chét liéu di mau theo 4nh sang theo sang ché c6 do twong thich duoc cai thién
~ v6i cac ché phdm ma ching c6 thé duge két hop vao, vi dy, cac ché phim phu, nhu ché

pham pht uretan.
Tinh trang ky thuit ciia sing ché

Khi déap Ung lai cac bude séng birc xa dién tir cu thé (hodc “buc xa quang hoa”),
cac chit liéu ddi mau theo 4nh sang, nhu naphtopyran dugc ngung tu indeno, thuong trai
qua qué trinh bién ddi tir dang hodc trang thai nay sang dang khac, ma mdi dang c6 phd
hép thu dic trung hodc phan biét dugc gin lién v6i né. Thong thuong, khi tiép xic véi
biic xa quang hoa, thi nhiéu chit liéu ddi mau theo anh sang duoc bién dbi tir dang doéng,
~ dang nay twong Umg véi trang thai khong duge hoat héa (hogc mat mau, vi dy, v& co ban
12 khong mau) cta chat liéu d6i mau theo 4nh sang, sang dang md, dang nay tuong ung
véi trang thai duoc hoat hoéa (hodc ¢6 mau) cta chét lidu ddi mau theo 4nh séng. Khi
khéng c6 su tiép xic véi birc xa quang hoa, thi cic chit liu ddi mau theo 4nh sang nhu
vay dugc bién d6i mot cach thuan nghich tir trang thai dugc hoat héa (hodc ¢6 mau), tré
. lai trang thai khong dugc hoat hoa (hodc mét mau). Céc ché phém va véat dung, nhu kinh

deo mdt, ma chira chat liéu d6i mau theo anh sang hodc cé chét liéu doi mau theo anh
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sang dugc phu 1én d6 (vi du, & dang ché phdm pht ddi mau theo 4nh sang) thuong biéu
hién khong mau (vi dy, trong sudt) v trang thai c6 mau tuong Ung vdi trang théai khong
- mau va trang thai c6 mau cia chit liéu ddi mau theo 4nh sang dugc chira trong d6 hoic
dugc phu 1€n @6,

Khi tiép xtic véi birc xa quang hoa (vi dy, 4nh sang mait troi), chit liéu ddi mau
theo 4nh sang thudng dugc bién ddi tir trang thai khong dugc hoat héa (hoic mit mau)
sang trang thai dugc hoat hoa (hodc c6 mau) trong khoang thoi gian ma duoc goi 1a thoi
- gian hoat héa. Do d6, khi ngimg tiép xuc vdi birc xa quang héa (vi dy, do chén 4nh sang
mat troi), chét liéu ddi mau theo 4nh sang thuong dugc bién ddi tix trang théai duogc hoat
héa (hodc c6 mau) sang trang thai khong duoc hoat hoa (hodc mét mau) trong khodng thoi
gian ma dugc goi la thoi gian phai mau. Thong thuong, thich hgp 1a thoi gian hoat hoa va
thdi gian phai mau gin lién véi chit lidu ddi mau theo 4nh sang trong mdi trudng hop
* dugce gidgm thiéu. Ngoai ra, tht 13 thich hop khi téc do phai mau din gén lién véi chét lidu
d6i mau theo 4nh sang v& co ban la tuyén tinh. V6i dd deo mét ddi mau theo anh sang,
nhu cic mét kinh dbi mau theo anh sang, toc do phai mau tuyén tinh cho phép mit nguoi
deo didu tiét d& dang va thu4n tién va ngudi deo it d& ¥ dén hon khi ma mét kinh bién dbi
tlr trang thai c6 mau sang trang thai mat mau.

Luogng cua chét liéu ddi mau theo 4nh sang can thiét dé dat dugc hiéu ung quang
hoc mong mubn khi duoc két hop vao ché phém hodc vat dung thuong phu thudc, it nhét
mot phéan, vao luong cia birc xa quang héa ma chét liéu ddi mau theo anh sang c6 kha
ning hip thy trén co s& mdi phén t. Luong cua bic xa quang héa ma mét chét liéu dbi
mau theo 4nh sang cu thé hép thu trén co s& mdi phan tir vé dinh lugng dugc goi 1a hé sb
hép thy phan tir (hodc “hé s tit”) ctia chat liéu ddi mau theo 4nh séng. Chét liéu ddi mau
theo 4nh sang c6 hé s& hip thu mol twong ddi cao thi nhiéu kha ning bién ddi tir dang
déng sang dang mé khi tiép xtc vdi birc xa quang héa hon so v6i chét liéu d6i mau theo
anh sang c6 hé s hap thy mol twong d6i thip hon. Do d6, chét liéu dbi mau theo anh séng
- c6hé s& hip thu mol cao hon ¢6 thé dugc st dung & cac ndng do thip hon trong céc ché

phém va vét dung dbi mau theo 4nh sang, so voi chét liéu d8i mau theo anh séng c6 hé sb

hép thu mol‘thép hon, ma khong 1am hai hiéu tng quang hoc mong muén.
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Trong mot s6 tmg dung, chét liéu ddi mau theo 4nh sang c6 hé s6 hip thu mol thich
hop va twong ddi cao c6 thé c6 do hoa tan han ché trong ché phim hoic chit liéu ma né s&
duoc két hop (vi du, ché phim pht). C6 nhu vay, cac ché phidm hoic chét liéu ma trong
d6 chét liéu ddi mau theo 4nh sang c6 do hoa tan thip, c6 kha niang két hop vao do chi
mot lugng twong ddi thdp va han ché cua chit lieu dbi mau theo 4nh sang. Vi luong
tuong d6i thip va han ché cua chit liéu di mau theo anh sang dugc két hop vao do, ché
phim d6i mau theo 4nh sang thu dugc s& lam giam cic thudc tinh di mau theo anh séng
(vi dy, 1am giam d¢ hép thy khi dugc hoat hoa hoan toan), hon 1 khi nhidu chét liéu ddi
mau theo anh sédng c6 kha ning dugc két hop vao d6. Do do, 1am tdng d6 hoa tan clia chit
liéu dbi mau theo anh sang trong mot ché phim cu thé, nhu, ché phdm phu, ¢6 thé 1a thich
hop trong mot sb ng dung.

S& 1a thich hop khi phat trién cac chit liéu ddi mau theo 4nh séng méi ma dem lai
~ su két hop thich hop cua céc hé sb hap thu mol, thoi gian hoat héa, thoi gian phai mau va
sw phai mau tuyén tinh so v&i cac chét liéu ddi mau theo 4nh sang c6 thé so sanh dugc.
Ngoai ra, cling s& thich hop khi chit liéu d6i mau theo anh sang méi duge phat trién nhu

vay c6 d0 hoa tan dugc céi thién trong cac ché phim cu thé, vi dy, cac ché pham phu.
© Ban chit k§ thuit ciia sing ché

Séng‘ché dugc dé xuit nhim muc dich dap tng nhu cu néu trén.

Sang ché d& cap dén chit lidu ddi mau theo 4nh sang bao gdm:

hop chit d6i mau theo 4nh sang bao gdm phén tir thé dbi mau theo 4nh sang dugc
. chon tir pyran dbi mau theo anh sang, oxazin dbi mau theo 4nh sang va fulgit d6i mau
theo 4nh sang va it nhit mét nhom silan treo duge lién két vao phan tir thé ddi mau theo
anh sang da néu, mdi nhém silan treo dugc doc 14p chon tir nhém bao gbm:

(i) cac nhom silan treo ¢ cong thirc chung I duéi day:
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L ——Si——-0——Z——R, |

(R)m Ry i
— n

trong d6 Z d6i v6i mdi n doc lap 1a Si hodac C, R dugc chon tir nguyén tt hydro

hodc C1-Cio hydrocarbyl, mdi R; dwgc ddc lap chon tir Ci-Cio hydrocarbyl va Ci-Cio

hydrocarbyl duogc thé halo, m 13 0 hoic 1, n 14 2 hodc 3, voi diéu kién la té)ng clamvan

1a 3, va L 1a lién két hodc nhom lién két hoa tri hai bao gdm it nhit mot gbc héa tri hai

dugc chon tir nhém bao gdm gbc hitu co héa tri hai, gbc v6 co hoéa tri hai va céc td hop
cua ching,

(i) cac nhém silan treo ¢6 cong thirc chung IT duéi day:

ey

- R, -
L—Si R#— Sj——0 ir R
(R, R)m ~ Ry ~mn

M

va cac td hop cla ching,

trong 6 mdi Z, R, Ri, m, n va L doc 1ap 1a nhu duge mo ta lién quan dén cac cong
thitc chung (I), R? 1 nhém lién két héa trj hai dwoc chon tir céc gbe hitu co héa tri hai, R®
dugc chon tir nguyén tir hydro hodc Ci-Cio hydrocarbyl, t 1a 0, 1 hodc 2, vay 1a 1, 2 hoic
© 3, vé6i diéu kién 14 tdng ctia t va y 1a 3.

Nhu duge st dung trong ban md ta nay va trong cac diém yéu ciu bao ho, thuat
ngit “buc xa quang héa” c6 nghia 1a birc xa dién tir ma c6 kha nang bién dbi chét lidu ddi

mau theo 4nh sang tir dang hay trang thai nay sang dang hay trang thai khac.
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Nhu duge st dung trong bin md ta nay, thuat ngir “déi mau theo 4nh sang” c6

nghia 13 ¢6 kha ning biéu hién su thay ddi mau thuan nghich do énh sang gay ra, vi du,

thé hién sy thay d8i mau thuan nghich khi dép tmg lai it nhét 1 birc xa quang hoéa. Ngoai

ra, nhu dugc st dung trong ban md ta nay, thudt ngit “chét liéu ddi mau theo 4nh sang” c6

nghia 13 chét bt ky dwoc 1am thich ting dé thé hién cac thudc tinh d6i mau theo dnh sang,

tic 13, dugc 1am thich tng dé thay ddi mau khi dap Ung lai anh séng, vi dy, birc xa quang
hoéa, va chét liéu nay bao gdm it nhat mot hop chit d6i mau theo anh sang.

Nhu dugc sir dung trong ban md ta ndy va trong cac diém yéu ciu bao ho, thuat
ngit “phén tir thé dbi mau theo 4anh sang” va céc thuat ngit twong tu, nhu “gdc dbi mau
theo 4nh séﬁg” va “nén d6i mau theo 4nh sang”, c6 nghia 14 nhém d6i mau theo 4nh sang
ma tu nd ¢ cac thude tinh déi mau theo 4nh sang vd&i sy véng mit cia mdt hodc nhiéu
nhém silan treo dugc lién két vao d6. Cac hop chéit ddi mau theo anh sang cia sang ché
. ¢6 céc thudc tinh dugc cai thién (vi dy, do hoa tan co chit dugc cai thi€n va/hoac méat do
quang hoc dugc cai thién va/hoidc tbe do phai mau duogc cai thién) so v6i chi mot minh
c4c phan tir thé dbi mau theo 4nh sang clia ching. Can phai hiéu ring it nhit mot nhém
silan treo dugc lién két vao phén tir thé ddi mau theo anh sang ctia hop chat d6i mau theo
4nh sang c6 thé duoc lién két truc tiép vao gdc ddi mau theo anh sang “l6i” (vi du, & mdt
- trong céc vi tri dugc danh s ciia hop chit ddi mau theo 4nh sang c6 cong thirc chung (I1I)
dudi day), hogc, khi 4p dung dugc, thi dugc lién két vao phan tir thé ma dugc lien két truc
tiép vao gbc d6i mau theo anh sang 16i (vi dy, phan tir thé R5, RS, R7, RS, RY, RI?, R!!
va/hogc R dugc md ta lién quan dén hop chét d6i mau theo 4nh séng c6 cong thirc chung
(III) duéi day).

Thuét ngit “phd hip thu dang déng”, nhu dugc st dung trong ban mo ta nay va
trong cac diém yéu cdu bao ho, co nghia 1a phd hip thu cta chét liéu ddi mau theo 4nh
sang & dang dong hodc trang thai khong dugc hoat héa cua chit liéu ddi mau theo anh
sang, va cu thé hon, (cac) budce song cia birc xa dién tir c6 tac dung 1am cho chét liu ddi

mau theo 4nh séng trdi qua qua trinh bién dbi tir dang déng sang dang m& mong mudn.

Mo ta van tat cac hinh vé
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Fig.1 12 biéu d6 dang so dd dai dién ctia so d6 phan tng téng hop dbi véi qua trinh
diéu ché chét liéu trung gian ma c6 thé duge st dung trong viéc tao chét liéu ddi mau theo
anh sang theo sang ché;

Fig.2 1a biéu @b dang so dd dai dién cta so dd phan ung téng hop md ta qua trinh
diéu ché naphtopyran dugc ngung tu indeno ma nhém silan treo ¢6 thé dugc lién két vao
dé tao hop chét d6i mau theo anh sang theo sang ché;

Fig.3 1a biéu @0 dang so dd dai dién ctia so b phan ung téng hop md ta qué trinh
didu ché c4c naphtopyran dugc ngung ty indeno ¢6 nhém hydroxyl ¢ vi tri-13 cua chuing,
" ma nhém silan treo ¢6 thé dugc lien két vao dé tao hop chit d6i mau theo 4nh sang theo
sang ché;

Fig.4 1 biéu d0 dang so dd dai dién ctia so @b phan ung téng hop md ta qu4 trinh
diéu ché naphtopyran dugc ngung tu indeno c6 nhém metylenol & vi tri-13 cia ching, ma

nhém silan treo c¢6 thé duoc lién két vao dé tao hop chit ddi mau theo anh sang theo séng
| ché;

Fig.5 12 bidu d0 dang so db dai dién ciia so @b phan tng téng hop mé ta qua trinh
didu ché hop chit d6i mau theo anh séng theo sang ché ma trong d6 nhom silan treo ¢6
cong thirc chung (I) dwoc lién két vao hydroxyl vi tri-13 cta naphtopyran dugc ngung tu
~ indeno dugc didu ché theo so db phan tmg téng hop cua Fig.3;

Fig.6 12 bidu d0 dang so dd dai dién cia so dd phan tng téng hop mé ta qua trinh
didu ché hqp chét d6i mau theo anh sang theo sang ché ma trong d6 nhom silan treo c6
cdng thirc chung (I) dugc lién két vao nhém metylenol vi tri-13 ctia naphtopyran duogc
ngung tu indeno dugc diéu ché theo so d6 phan tmg tdng hop cua Fig.4;

Fig.7 14 biéu db dang so dd dai dién cua so d6 phan tng tong hop md ta qua trinh
diéu ché hop chit ddi mau theo 4nh sang theo sang ché ma trong d6 nhém silan treo ¢6
cong thurc chung (I) dwgc lién két vao nhom B clia naphtopyran dwgc ngung tu indeno
dugc diéu ché theo so dd phan tmg téng hop cua Fig.2;

Fig.8 12 bidu d0 dang so dd dai dién cua so dd phan tmg tdng hop mé ta qua trinh
. diéu ché hop chit ddi mau theo 4nh sang theo sang ché ma trong d6 nhom silan treo co
cong thirc chung (I) dugc li€n két vao mdi nhém trong cac nhém B va B’ ciia naphtopyran

dwgc ngung ty indeno duoc diéu ché theo so dd phan tng tong hop cia Fig.2;
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Fig.9‘ 1a biéu d6 dang so dd dai dién cua so dd phan tng tdng hop mo ta qua trinh
diéu ché hop chét dbi mau theo anh sang theo sang ché ma trong d6 nhém silan treo c6
cong thirc chung (I) duoc lién két vao hydroxyl vi tri-13 cia naphtopyran dugc ngung tu
~ indeno dugc diéu ché theo so dd phan tig tng hop ctia Fig.3;

Fig.10 12 biéu d6 dang so @b dai dién cua so dd phén tng tdng hop mo ta qua trinh
diéu ché hop chét ddi mau theo 4nh sang theo sang ché ma trong d6 nhém silan treo c6
cdng thitc chung (I) dwge lién két vao vi tri-11 cia naphtopyran dwgc ngung tu indeno
dugc diéu ché theo so dd phan ung tdng hop cua Fig.2;

Fig.11 1 biéu d6 dang so dd dai dién cta so db phan tng téng hop mo ta qué trinh
diéu ché hop chét ddi mau theo 4nh sang theo sang ché ma trong d6 nhém silan treo c6
cong thie chung (I) duge lién két vao hydroxyl vi tri-13 coa naphtopyran dugc ngung tu
indeno dugc diéu ché theo so @b phan tng tdng hop cta Fig.3; va

Fig.12 1a biéu d6 dang so dd dai dién cua so dd phan tng tong hop mé ta qua trinh
~ didu ché hop chét d6i mau theo 4anh sang theo sang ché ma trong d6 nhém silan treo c¢6
cdng thirc chung (IT) dugc lién két vao hydroxyl vi tri-13 cia naphtopyran dugc ngung tu

indeno dugc diéu ché theo so db phan tng tdng hop cia Fig.3.
M3 ta chi tiét sing ché -

Chét liéu dbi mau theo anh sang theo sang ché bao gdbm hop chit d6i mau theo anh
sang ma bao gdm phén ti thé dbi mau theo 4nh sang dugc chon tir pyran ddi mau theo
4nh sdng, oxazin d6i mau theo 4nh sang va fulgit d8i mau theo anh sang lién két vao 4o it
nhét mot silan treo duogc chon tir mot hodic nhiéu silan treo ¢6 cac cong thuc chung (I)
- va/hogc (II). Nhém R ciia cac cong thire (I) va/hodc (IT) ¢6 thé trong mdi truong hop va
d6i véi mdi m dwoc doc 14p chon tir nguyén tir hydro, C1-Cio hydrocarbyl.

Nhu duqc sir dung trong ban mo ta nay va trong cac diém yéu cu bao ho, thuat
ngit “hydrocarbyl” va céc thuit ngit twong tw, nhur “phén tir thé hydrocarbyl,” c6 nghia la:
C1-Cyo alkyl mach théng hodc mach nhanh (vi dy, C1-Cio alkyl mach théng hodc mach
. nhénh); C,-Ca alkenyl mach thing hoic mach nhanh (vi du, C2-Cro alkenyl mach thing
hodc mach nhanh); C>-C alkynyl mach thing hosic mach nhanh (vi du, C>-C1o alkynyl
mach théng. hodc mach nhénh); C3-Ci2 xycloalkyl (vi du, C3-Cio xycloalkyl); C3-Ci2



21578

heteroxycloalkyl (c6 it nhat mot nguyén tir khéc loai trong nhan vong); Cs-Cig aryl (trong
d6 c6 cac nhom aryl da vong) (vi dy, Cs-Cio aryl); Cs-Cis heteroaryl (cé it nhit mot
nguyén tir kKhac loai trong vong thom); va Ce-Ca4 aralkyl (vi du, Cs-Cio aralkyl).

Céc nhém alkyl dai dién bao gdm, nhung khéng chi giéi han 6, metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl, heptyl, octyl,
nonyl va deXyl. Céac nhém alkenyl dai dién bao gdbm, nhung khéng chi gi6i han &, vinyl,
alyl va propenyl. Cac nhém alkynyl dai dién bao gdm, nhung khong chi gigi han ¢,
etynyl, 1-propynyl, 2-propynyl, 1-butynyl va 2-butynyl. Cac nhém xycloalkyl dai dién
~ bao gdm, nhung khong chi gii han &, phan tir thé xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl va phén tir thé xyclooctyl. Cac nhém heteroxycloalkyl dai dién bao gdm,
nhung khéﬁg chi gi6i han &, tetrahydrofuranyl, tetrahydropyranyl va piperidinyl. Cac
nhém aryl dai dién bao gdm, nhung khong chi gi6i han &, phenyl va naphtyl. Cac nhom
heteroaryl dai dién bao gdm, nhung khong chi gi6i han &, furanyl, pyranyl va pyridinyl.
. Céc nhém aralkyl dai dién bao gdm, nhung khong chi gidi han &, benzyl va phenetyl.

Thuat ngit hydrocarbyl nhu dugc st dyng trong ban md ta nay va trong cac diém
yéu ciu bao ho 1a ké ca céc phan tir thé halohydrocarbyl (hodc hydrocarbyl dugc thé
halo). Noéi 1a halohydrocarbyl (hodc hydrocarbyl dugc thé halo) c6 nghia 1a it nhat mot
nguyén tir hydro cua hydrocarbyl (vi du, ciia cac nhoém alkyl, alkenyl, alkynyl, xycloalkyl,
- aryl va aralkyl) dugc thay thé bang mot nguyén tir halogen dugc chon tir clo, brom, flo va
iot. DO halogen hoéa c6 thé nim trong khoang tir mirc it nhat mét nguyén tir hydro dugc
thay thé bang mot nguyén tir halogen (vi dy, nhém flometyl) dén murc halogen héa hoan
toan (perhalogen héa) trong d6 tit ca cac nguyén tir hydro c6 thé thay thé dwoc trén nhém
hydrocarbyl d3 dugc thay thé bing nguyén tt halogen (vi du, triflometyl hoac
- perflometyl). Cdc nhém perhalohydrocarbyl nhu dugc sir dung trong ban mé ta nay va
trong céc diém yéu ciu bao hd bao gdm nhém phenyl dugc perhalogen hoéa va nhém alkyl
duogc perhalogen hoa.

Céac nhoém R; clia cac nhom silan treo c6 cac cong thic (1) vashodc (IT) c6 thé trong
mdi trudng hop va dbi véi mdi n, dwoc doc lap chon tir Ci-Cio hydrocarbyl va C;-Cio
~ hydrocarbyl dugc thé halo. Cac thuat ngit hydrocarbyl va hydrocarbyl dugc thé halo so

v6i Ri 1a nhu duge md ta trén day trong tai lidu nay lién quan dén R. Thong thuong, moi
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R cua céc cong thire (I) va (II) duge doc 14p chon tir nguyén tir hydro hodc Ci-Cio alkyl
mach thing hoic mach nhéanh (vi du, metyl va etyl), va thong thuong hon 13 tir hydro hodc
metyl. Thong thuong, mdi R; clia cac cong thirc (I) va (II) duge doc 1ap chon tir C1-Cio
alkyl mach thing hoic mach nhanh (vi du, metyl hodc etyl), va thong thuong hon la
metyl. Theo mt phuong 4n ctia sang ché, dbi vi cac nhom silan treo c¢6 céc cong thue (I)
va (II), m 12 0, n 12 3 va mdi Ry ddc 1ap 14 metyl hoic etyl.

Nhém R® cua nhém silan treo ¢ cong thirc (I) c¢6 thé duge chon tir nguyén tu
hydro hodc C;-Cio hydrocarbyl, thudt ngit hydrocarbyl so v4i R® 1a nhu dwgc md ta trén

day trong tai li€u ndy lién quan dén R. Théng thuong, mdi R® ctia cong thuc (II) duge
| chon tir nguyén t&r hydro hodc Ci-Cio alkyl mach thing hodc mach nhanh (vi duy, metyl
hodc etyl), va thong thuong hon 12 nguyén tir hydro hodc metyl. Theo mot phuong 4n cia
sang ché, d6i v&i nhom silan treo co cong thac (II): tla0vayla3;mla0vanla3;va
mdi Ry doc 1ap 12 metyl hoic etyl.

Nhém lién két héa tri hai L ciia cac nhém silan treo c6 céc cong thire (I) va (II)
trong mdi trudng hop, ¢6 thé doc 1ap 1a lién két hoac nhom lién két héa tri hai bao gdm it
nhét mot géc héa tri hai dugc chon tir mdt hodc nhiéu géc hitu co héa tri hai va/hoic mot
hodc nhiéu gdc v6 co héa tri hai. Nhom lién két hoa trj hai L c6 thé bao gdm nhiéu gbc
hitu co héa trj hai va nhiéu gc vo co hoa tri hai. Nhu duge st dung trong ban mo ta nay
~ vatrong cac diém yéu cdu bao ho, thuat ngit “gbc/cac gbe hitu co hoa tri hai” va cac thuat
ngft twong tw, nhu “(cac) nhém hitu co héa trj hai” ciing c6 thé dugc mo ta 1a “cac gbe
hydrocarbylén héa tri hai”. Cu thé hon, nhu dugc sit dung trong ban mo ta nay va trong
céc diém yéu ciu bao ho, thuat ngit “gdc/cac gbe hitu co héa tri hai” va cac thuat ngit
twong tw, nhu “(cac) nhém hitu co héa tri hai” c¢6 nghia 1a Ci-Ca alkylen mach thing
. ho#c mach nhanh dugc thé hoic khong duoc thé, C2-Cao alkenylen mach thing hodc mach
nhanh dugc thé hogc khong dugc thé, C>-Cio alkynyl mach thing hodic mach nhénh, dugce
thé hodc khong dugce thé, C3-Cio xycloalkylen duoc thé hodc khong duge thé, Cs-Cio
heteroxycloalkylen dugc thé hoic khong dugc thé (c6 it nhit mot nguyén ti khéc loai
trong nhan vong), arylen duge thé hodc khong dugc thé (vi du, Ce-Cig aryl, trong d6 c6
- cac nhom arylen da vong), heteroarylen dugc thé hodc khong dugc thé (c6 it nhdt mot

nguyén tir khéc loai trong cac nhan hodc trong nhan arylen vong).
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Lién quan dén cac gdc hiru co hoa tri hai ma tir 6 nhém lién két hoa tri hai L ¢o
thé dugc chon, cdc nhom alkylen hoéa tri hai dai dién bao gém, nhung khong chi gi¢i han
0, metylen (-CHa-), etylen (-CH.CH,-), propylen (-CH2CH>CH,-), isopropylen (vi du, -
CH>CH(CHs)-), butylen (-CHCH,CH.CH»-), isobutylen, sec-butylen, tert-butylen,
- pentylen, neopentylen, hexylen, heptylen, octylen, nonylen va dexylen. Cac nhom
alkenylen hoa tri hai dai dién bao gém, nhung khong chi gidi han ¢, vinylen (-CH=CH-)
va propenylen (vi du, -C(CH3)=CH-). Cac nhom alkynylen héa tri hai dai dién bao gom,
nhung khong chi giéi han 6, etynylen (-CC-), propynylen (-CC-CH»-), va butynylen (vi
dy, -CC-CH(CHy)-). Céc nhém xycloalkylen héa tri hai dai dién bao gdm, nhung khong
~chi gi6i han &, xyclopropylen, xyclobutylen, xyclopentylen, xyclohexylen va
xyclooctylen. Céc nhém heteroxycloalkylen hoa tri hai dai dién bao gdm, nhung khong
chi gi6i han &, tetrahydrofuranylen, tetrahydropyranylen va piperidinylen. Cac nhém
arylen héa tri hai dai dién bao gdm, nhung khong chi gidi han ¢, phenylen, naphtylen va
antraxenylen. Cac nhom heteroarylen héa trj hai dai dién bao gdm, nhung khong chi gidi
| han &, furanylen, pyranylen va pyridinylen. Cc nhém aralkylen héa tri hai dai dién bao
gom, nhung khong chi gidi han &, benzylen va phenetylen.

Thuat ngit “dugc thé” lién quan dén cac gbe hoa tri hai khac nhau, ma tir do gbe
hitu co héa tri hai c6 thé duge chon, c6 nghia 12 it nhit mdt nguyén tir hydro trong céc

nguyeén tir hydro c6 thé thé dugc ctia géc hiru co héa tri hai dugc thé bing nhom khac. Vi
 dy, nhém C1-Cao alkylen duge thé 6 thé duge thé bing it nht mot phin tir thé duge chon
tr nhém alkenyl, nhém alkynyl, nhém xycloalkyl, nhém heteroxycloalkyl, nhém aryl va
nhém heteroaryl. Céc vi du vé& phan tir thé cua cac gbc hitu co héa tri hai dugc thé bao
gbm, nhung khong chi gidi han &, cidc nhém alkyl (vi du, metyl, etyl, propyl, isopropyl,
~ butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl, heptyl, octyl, nonyl va
dexyl); cac nhom alkenyl (vi dy, vinyl, alyl va propenyl); cac nhém alkynyl (vi du, etynyl,
l-propynyl,' 2-propynyl, 1-butynyl va 2-butynyl); cdc nhoém xycloalkyl (vi du,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xyclooctyl); cdc nhém
heteroxycloalkyl (vi du, tetrahydrofuranyl, tetrahydropyranyl va piperidinyl); cac nhom
. aryl (vi du, phenyl, biphenyl, naphtyl va antraxenyl); cdc nhém arakyl (vi dy, benzyl va
phenetyl) va cdc nhom heteroaryl (vi du, furanyl, pyranyl va pyridinyl); cdc nhém halo
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hay halogen (vi du, clo, brom, flo va iot); cac keton (vi dy, keton hydrocarbyl); cac este
cua axit carboxylic (vi du, hydrocarbyl carboxylat); hydroxyl; thiol; cAic nhém amino (vi
du, -NH>); céc ete (vi dy, hydrocarbyl ete); cac thioete (vi du, hydrocarbyl thioete); va cac
t hop ca chiing,

Thuét ngit “khdng dugc thé” lién quan dén cac gbc hoa tri hai khac nhau, ma tir d6
gdc hitu co héa tri hai c6 thé duoc chon, c6 nghia 1a khong c6 hydro nao trong sd céc
hydro c6 thé thé dugc cia géc hitu co hoéa tri hai dugc thé b%mg nhom khac (vi du,
halogen).

Céc nhoém héa tri hai bd sung ma tir 6 céc gbe hiru co hoa trj hai, ciia nhém lién
- két hoa tri hai L ciia cac nhom silan treo ¢6 cac cong thire (1) va (II), ¢6 thé dugc chon bao

gbm, nhung khong chi giéi han &: -N(R2)-; -C(R3)(4)-C(0)-O-; -C(Rs)(Rs)-C(O)-N(R7)-; -

O ( Rg—O )
C(0)-N(R7)~; P
~ hai bd sung nay, mdi Rz, Rs, R4, Rs, R va Ry dugc doc 1ap chon tir C1-Cyo alkyl mach

; va -Ro-O-. Vi cac goc hitu co hoa tri

théng hoic mach nhéanh, dugc thé hoic khong duogc thé, C3-Cio xycloalkyl duoc thé hoic
khong duqc- thé, C3-C1o heteroxycloalkyl dugc thé hoic khong dugc thé, aryl dugc thé
hodc khong dugc thé va heteroaryl dugc thé hoiic khong dugc thé. M&i nhom Rs, R4, Rs
va Re cling c6 thé doc 1ap 1 hydro. M&i khi R» va Ry 12 hydro, thi c4c nhém lién két hoa
~ tri hai c6 lién quan, -N(R»)- va -C(0)-N(R7)-, dugc xac dinh dic diém thém & day 1a céac
nhém lién két v0 co héa tri hai, nhu duge trich din va phan loai thém dudi day.

Lién quan dén gdc hiru co hoa tri hai c6 cong thirc chung dué6i day:

O ( Rsg O )
p

Nhom Rs, d6i v6i mdi p, ¢6 thé dugc doc 1ap chon tir C1-Cyo alkylen thing hodc

mach nhénh, dugc thé hodc khong dugc thé, Ca-Cao alkenylen théng hodc mach nhanh,

duoc thé hoic khong duogc thé, C2-Cao alkynylen théng hodc mach nhanh, duoc thé hodc

khong dugc thé, va Cs-Cip xycloalkylen dugc thé hodc khong dugc thé (trong do céac thuat

" ngit dugc thé, khéng dugce thé, alkylen, alkenylen, alkynylen va xycloalkylen 1a nhu dugc

md ta trén ddy trong tai li€u nay). Chi sd dudi “p” co thé 1a sd nguyén it nhét bang 1, vi

-12-



21578

~ duy, tir 1 dn 100, hodc 1 dén 50, hodc 1 dén 25 hodc 1 dén 10, ké c4 cac con sb duoc trich
dan.

Lién quan dén géc hitu co hoa tri hai -Re¢-O-, Ry ¢6 thé dugce chon tir, vi du, C1-Cio
alkylen mach théng hodc mach nhanh, dugc thé hoic khoéng dugc thé, C-Cao alkenylen
mach théng hodc mach nhanh, dugc thé hoic khong dugc thé, C1-Cao alkynylen mach
théng hodc mach nhanh, dugc thé hodc kh6ng duge thé, C3-Cro xycloalkylen duoc thé
hodc khong dugc thé, va arylen dugc thé hodic khong dugc thé (trong d6 céc thuat ngi
dugc thé, khong dugc thé, alkylen, alkenylen, alkynylen va xycloalkylen la nhu dugc méo
ta trén day trong tai li¢u nay).

Nhém lién két vo co héa tri hai, cia nhém lién két héa tri hai L cta cdc nhom silan
treo ¢6 cac cong thire (I) va (IT), c¢6 thé dugc chon tir, vi du, it nhit mét trong sé: -O-; -S-;
Si(R1)2- ma trong d6 mdi Ry doc 1ap 1a nhu duge md ta lién quan dén cac cong thie (I) va
(I); -NH-; -C(O)-; -C(0)-0-; -0-C(0)-0-; -C(0)-NH-;-NH-C(0)-0-; -NH-C(0)-S-; -
NH-C(S)-O-; va -NR-C(S)-S-.

Nhém lién két hoa tri hai R? ciia nhém silan treo ¢ cong thire chung (II) thi dugc
chon tir cac gbc hitu co héa tri hai. Cac gdc hitu co héa tri hai ma tir 46 nhém lién két hoa
tri hai R? 06 thé dugc chon bao gém mot hodc nhiéu nhém nay va cac vi du vé céac gbc
hitu co hoa tri hai nhu duge trich dan trén day trong tai liéu nay lién quan dén nhém lién
két hoa tri hai L. Vi dy, nhom lién két hoa tri hai R® ¢6 thé duoc chon tir C1-Cio alkylen
- mach thing hoic mach nhanh, vi dy, metylen (-CHz-), etylen (-CH2CHz-), propylen (-
CH>CH>CH>-), isopropylen (vi du, -CH,CH(CH3)-), butylen (-CH.CH,CH,CH>-),
isobutylen, sec-butylen, tert-butylen, pentylen, neopentylen, hexylen, heptylen, octylen,
nonylen va dexylen.

Theo mdt phuong 4n clia sang ché, nhom lién két héa tri hai L cua cac nhom silan
- treo ¢6 cac cdng thirc chung (1) va (II) trong mdi trudng hgp ddc 1ap bao gdm it nhit mot
gbc hoa tri hai duge chon tir -O-, -S-, -Si(R1)2-, -N(R2)-, -C(O)-, -C(0)-0O-, -0-C(0)-0-, -
C(R3)(4)-C(0)-0-, -C(R5)(Re)-C(0)-N(R7)-, -C(0)-N(R7)-, -NH-C(0)-0O-, -NH-C(0)-S-, -
NH-C(S)-O-, -NH-C(S)-S-,

-13-



21578

O ( Ra O )

p » -R9-O-, C1-Cyo alkylen mach théng hodc mach nhanh,
duoc thé hodc khong dugc thé, Cz-Cao alkenylen mach théng hodc mach nhanh, dugc thé
hodc khong dugc thé, Cp-Cao alkynylen mach théng hodc mach nhanh, dugc thé hodc
- khong dugc thé, C3-Cio xycloalkylen duogc thé hoic khong duoc thé, C3-Cio
heteroxycloalkylen dugc thé hodic khong dugc thé, arylen dugc thé hoic khéng dugc thé,
heteroarylen dugc thé hodc khong dugc thé, va cac td hop ctlia tir hai trong s§ ching trd
lén. Mdi nhém Ry, Ry, R3, Ry, Rs, Re, R7, Rs va Ry 1a nhu dugc mo ta trén day trong tai
liéu ndy. Chi s6 dudi p 1 nhu duge mo ta trén day trong tai liéu nay (vi du, tir 1 dén 100).
" Theo phuong 4n cu thé nay, nhém lién két hoa tri hai R? cia cong thirc (II) 1a dugc chon
tlr C1-C1o alkylen mach thing hodc mach nhanh.

M3i nhém lién két hoa tri hai L ¢6 thé duoc tao ra ti, hoac bao gém, géc hitu co
héa tri hai don 1&, gbc vo co héa trj hai don 1¢, c4c t6 hop ciia hai hodc nhiéu géc hitu co
hoéa tri hai, céc tb hop cua hai hoic nhiéu géc v0 co hoéa tri hai, hoic cac td hop ciia mot
’ hoeftc nhiéu gbc hitu co hoa tri hai va mét hodc nhiéu gbc vb co hoa tri hai (trong mdi
truong hop duoc chon twr, vi dy, nhitng nhém nay va cac vi du v& c4c nhém lién két hoa
tri hai nhu dugec trich din trén day trong tai liéu nay). Vi du, nhém lién két héa tri hai c6

cong thirc chung dudi day,

-0-C(0)-Ry-C(0)-O-,

c6 thé duoc mo ta 1a bao gém: géc hitu co héa tri hai -O-C(O)-; vi du, nhém C;-Co hoidc
C1-Cyo alkylen héa tri hai mach thing hogic mach nhéanh, dwoc thé hodc khong duge thé
cua -Ro-; va mot géc hitu co héa tri hai khac -O-C(O)-. Vi muc dich minh hoa thém,

nhém lién két héa trj hai c6 cong thirc chung du6i day,
~0-C(0)-Rg-C(O)-NH-,

c6 thé duqc‘mé ta l1a bao gém: géc hitu co héa tri hai -O-C(O)-; vi du, nhém C;-Czo hodc
Ci1-Cio alkylen hoéa tri hai mach théng hodc mach nhanh, dugc thé hoic khong dugc thé

ctia -Ro-; va mdt gde hitu co hoa tri hai khéc nita -C(O)-N(R7)-, trong d6 R7 1a hydro. Mot
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- vi du vé& dang két hop cua gbc arylen héa tri hai (vi du, phenylen) va gdc heteroxycloalkyl

hoa tri hai (vi du, N-piperidinylen), c6 cong thirc chung dudi day,

L
[

Theo mdt phuong 4n khac nita, nhém lién két hoa tri hai L, cia cic nhom silan treo
c6 cac cong thire chung (I) va (II), trong mdi trudng hop doc 1ap bao gdm it nhit mot gbe

héa tri hai dugc chon tir -O-, -Si(R1)2-,-C(O)-O-,

o—fri—o)

P , -R9-O-, C1-Cyo alkylen mach th'fmg hodc mach nhénh,

C,-Cio alkenylen mach théng hodc mach nhéanh, dugc thé hoic khong duoc thé, C2-Cro
alkynylen mach théng hodc mach nhéanh, duoc thé hoic khong dugc thé, -0-C(0O)-Ro-
C(0)-0-, -0-C(0O)- Re-C(0)-NH-,

NG
O

va céc td hop cua tir hai trong s6 ching tré 1én. V6i phuong 4n cu thé nay, Rs cia mbi p
dugc doc 1ap chon tir Ci-Cio alkylen mach thing hodic mach nhanh, Ca-Cio alkenylen
‘ mach théng hodc mach nhéanh, dugc thé hodc khong duoc thé, Co-Cio alkynylen mach
théng hodc mach nhanh, dugc thé hodc khong duogc thé, va platrl dén 10. Mbi nhom Ro
héa tri hai, theo phuong an cu thé nay, dugc doc lap chon tir C1-Cip alkylen mach théng
hodc mach nhénh, C;-Cjo alkenylen mach théng hodc mach nhanh, duoc thé hoic khong
duoc thé, C,-Cro alkynylen mach théng hodc mach nhanh, dugc thé hoic khong dugc thé,
| C3-Cio xycloalkylen duge thé hodc khong dugce thé va arylen dugc thé hoic khéng duoc
thé. |
M&i nhém lién két hoa tri hai L, cia cdc nhdm silan treo c6 cac cong thirc chung

(I) va (II), con dugc ddc 1ap chon tir,
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~-C(O)-NH-R o-,
o O
AR
O——Rg—-0O C Rg—C N R+o
P |
H 3
O O
—eo—Re; o !;! Re ~’:|: o—f. Rg——O——R1g
p \ /pl

o (Re O ) Si(Ry)r——Rqg—
P

~Ro-0O-,
~O-Si{R)2-Ryo-,

K\- Rg——0
— N\/l
&)

Theo phuong an cu thé ndy, Rs ctia mdi p dugc doc 1ap chon tir Ci-Cyo alkylen

’va

mach théng hodc mach nhanh, C,-Cio alkenylen mach théng hodc mach nhanh, dugc thé
~ hodc khong duogc thé, C»-Cio alkynylen mach thﬁng hodc mach nhanh, duoc thé hoic
khong dugc thé. Mdi nhém Ro hoéa tri hai, theo phuong 4an cu thé nay, dugc doc lap chon
tir C1-Cio alkylen mach thing hodc mach nhanh, C,-Cio alkenylen mach thing hodc mach
nhénh, dwgc thé hoic khong dugc thé, C,-Cio alkynylen mach thing hoic mach nhénh,
duogc thé hoac khong dugc thé, C3-Cio xycloalkylen dugc thé hoac khong dugc thé, va
‘ arylen duoc thé hoic khong dugc thé. Mbi nhém Ry hoa tri hai dugc doc lap chon tir C;-
Cio alkylen mach thing hodc mach nhanh, Cz-Cio alkenylen mach thing hodc mach
nhanh, C;-Cyo alkynylen mach théng hodc mach nhéanh, duoc thé hoic khong duoc thé,

C3-C1o xycloalkylen dugc thé hodc khong dugc thé, va arylen dugc thé hodc khong duogc
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_ thé. Lién quan dén céc chi sb dudi: p la tir 1 dén 10; p’ 1a tir 1 dén 10 (vi dy, tir 2 dén 10),
va qlatir 1 dn 10.

Vi muc dich minh hoa thém, mdi nhom lién két hoa tri hai L c6 thé dugc tao ra ti,
hoic bao gdm, céc td hop cia nhitng nhém nay va céc vi du v& cac nhém lién két hoéa tri
hai nhu dwgc trich din trén ddy trong tai liéu nay, nhom lién két hoa tri hai duéi day,

O O
Re ) 0! I(l Ro !‘! N Rso
p

AT~
Q

H

c6 thé duge md ta 1a bao gdm cac gbe hoa tri hai dudi day:

O ( Rs O }
- P . 0.C(0)-Ro-C(0)-NH-; va, vi du, nhém Ci-Cao hoic
C1-Cyo alkylen mach théng hozic mach nhanh, dugc thé hoac khong duoc thé cua -Rio-.

Tuong tw, nhém lién két hoa tri hai dudi day,

I
—eo—"'Rg)*O'—“"C_Rg”‘-‘C‘“‘"‘O R3M0+R10_
. p '

P

E

c6 thé dugc mo ta 1a bao gdm céc gbe hoa tri hai dudi day:

O{Ra o) O{Re G}
P . 0-C(0)-Ry-C(0)-O-: P

va vi dy, nhém C;-Cz hodc Ci-Cio alkylen mach théng hodc mach nhéanh, dugc thé hoac

M

khong dugc thé ciia -Rio-.

Theo mdt phuong 4n cu thé cua sang ché, dbi voi cac nhom silan treo c6 cac cong
thire (T) va (II): mdi Ry ddc 1ap 12 C1-Cio alkyl mach thing hodc mach nhanh (vi du, metyl
* hodc etyl); mdi R doc 1ap 14 nguyén tir hydro hodc Ci-Cio alkyl mach thing hodc mach
nhanh (vi du, metyl hodc etyl); va R®, cta cong thire (II) 12 nguyén tir hydro hoidc Ci-Cio
alkyl mach thing hodc mach nhanh (vi du, nguyén tir hydro, metyl hoac etyl).

Céc vi du khong gi¢i han vé c4c nhém silan treo, ciia cac chit liéu ddi mau theo

anh sang cua sang ché, dugc mo td mot cach chi tiet hon & day lién quan dén céc cong
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thirc chung duéi ddy, ma trong d6 ky hiéu PC dai dién cho phén tir thé ddi mau theo anh
~ sang ma cac nhom khéc nhau silan treo duge lién két vao do. Trong céc cong thirc chung
dudi day, trong khi nhém silan treo don 1é dwgc mé ta 1a dugc lién két vao phan tir thé ddi
mau theo anh sang, nhiu (vi du, tir 2 trd 1én) nhém silan treo, nhitng nhém nay c6 thé
giéng hoic khac nhau, c6 thé duoc lién két vao phan tr thé d6i mau theo 4nh sang.

Hop chét di mau theo anh sang theo sang ché, ma trong d6 nhom silan treo ¢6
" cdng thire chung (I), ¢6 cong thite chung (1) du6i day:
1

Pc—o+CH20i—izo-)— Si o—sr—{ CH3) ]
3 3 5

~trongdomla0,nla3, Z1aSi, mdi Ry 1 metyl, va L 1a nhém lién két hoa tri hai cé cong

thire chung (la) dudi day:

(1a)

*—O—(mCHZCHZO-)—

3

Mot hop chét d6i mau theo 4nh sang khéc theo sang ché, ma trong d6 nhom silan

treo c6 cong thire chung (I), c6 cong thirc chung (2) dudi day:

2)

PC——O—eCHZCHZO—)—Si-—‘PO—C—(-CHa) ]
3 3 3

trongddmlaO,nla3, Z1aC, mdiR; 1a metyl, va L 1a nhém li€n két hoa tri hai c6 cong

thire chung (la) dudi day:
(1a)

--—-O—G-CHZCHan—
3

Mbt hop chit déi mau theo 4nh sang khac nita theo sang ché, ma trong d6 nhom

silan treo c6 cong thirc chung (1), c6 cong thirc chung (3) dudi day:
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(3>

PC—CH,—O Si [ Oo—si—{~CH
2 | L I—€“ 3)3 ]
3
ma trong dd m 12 0, n 1a 3, Z 13 Si, mdi Ry 1 metyl, va L 13 nhom lién két hoa tri hai c6
cong thirc chung (3a) dudi day:

(3a)
—CHy—O0—

Theo mot phuong 4n, hop chit d6i mau theo anh sang theo sang ché c6 nhom silan
treo ¢6 cong thirc chung (I), c6 cong thirc chung (4) dudi day:
)

PC—(CHa) ;—— O— S [o——ss—ecr—s?,)a]s

trong d6 m 12 0, n 1a 3, Z 1a Si, mdi Ry 12 metyl, va L 13 nhém lién két hoa tri hai c6 cong
thirc chung (4a) dudi day:
(4a)
—(CHz)3y—O0—
Theo phuong 4n khéc, hop chit ddi mau theo anh sang theo sang ché ¢6 nhom
silan treo c6 cong thirc chung (I), c6 cong thirc chung (5) dudi ddy, ma trong d6 m 14 0, n
1a 3, Z 1a Si, méi Ry 1a metyl, va L 1a nhém lién két hoa tri hai c¢6 cong thirc chung (5a)
dudi day:
| S

PC----——-O-——-Si(CHs)z—-—-CHchz—Si—{-O——Si—eCHs) ]
3
3

Theo mdt phuong an khac nita, hgp chit d6i mau theo anh sang theo sang ché co
. nhém silan treo ¢6 cong thirc chung (1), ¢ cdng thitc chung (6) dudi day:
©®

PC———-O-—-(—CHZCHZO%—Si(CH3)2——CHZCH2~——SI——PO——Si—GCHs) ]
3 3

3
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trong 6 m1a 0, n1a 3, Z 1a Si, mbi R; 1a metyl, va L 12 nhém lién két hoa tri hai ¢6 cong
- thtrc chung (6a) dudi day:
(6a)

_O_—e‘ CHonzoa— Si(CHa)z"—'CHchz_‘
3

Hop chit ddi mau theo 4nh sang theo sang ché, ma trong d6 nhom silan treo ¢
cong thire chung (I), c6 cong thirc chung (7) dudi day:
D

PC——-0O—CH,CH,O— Si{CHj3),—C HZCHz—Si—% O—Si—éCH3) ]
3
3

trong d6 m 12 0, n 12 3, Z 1a Si, mdi Ry 12 metyl, va L 1a nhom lién két hoa tri hai c6 cong
. thire chung (7a) duéi day:

(7a)
mo—CHQCHQO—Si(CHs)Q_"CHZCHg— N

Mot hop chat d6i mau theo sang ché theo sang ché, ma trong d6 nhom silan treo cé
cong thirc chung (I), c6 cong thirc chung (8) dudi day:

(8)
o

PC—*lcleH—(CHz)a—Ti—{O-—Si—('CHg)3}
2

CHa
~ trong dd mla 1, R l1a metyl, ala 2, Z 1a Si, mdi Ry 12 metyl, va L 1a nhém lién két hoa tri

hai c6 cong thirc chung (8a) dudi day:

(8a)
————C—NH—(CHy)s— _

Mot hop chét d6i mau theo anh sang khac nita theo sang ché, ma trong d6 nhém

silan treo c6 cong thirc chung (I), ¢6 cong thirc chung (9) duéi day:
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€)

O (o]
PC—O+ CHZCHZO-}—ICI—CHZCH;_,—!'!—-'NH— CH20H2CH2_Ti"{O— Si—éCHa) }
3 3

CHj

2

trong d6 m 1a 1, R 12 metyl, n 1a 2, Z 12 Si, mdi R; 12 metyl, va L 1a nhom lién két hoa tri
hai ¢6 cong thirc chung (9a) duéi day:
(%2)

-—-—0—€-0H20H209— C—CHyCHy— C—NH—CH,CHyCH,—
3

Theo mdt phwong 4n, hop chét déi mau theo anh sang theo sang ché c6 nhém silan
treo ¢6 cong thire chung (I), c6 cong thitc chung (10) dudi day:
(10}
| PC———O—CH20H20—C-—CHZCHZ—C—NH—-CHZCHQCHz—Si—l[EO—-SI—QCH3)3]

2
CHj

trong d6 m1a 1, R 1a metyl, n 13 2, Z 13 Si, mdi Ry 12 metyl, va L 1a nhom lién két hoa tri
hai ¢6 cdng thirc chung (10a) dudi day:
(10a)

""‘"’O_CHchzo_C—_C"'lzCHz'_'C—'NH""‘_CHQCch}'lz—_ X

Hop chit d6i mau theo anh sang theo sang ché, ma trong d6 nhom silan treo c6
cong thire chung (I), c6 cong thirc chung (11) dudi day:

‘ an

PC—O‘—(—CHZCHgo-}—Si(CHs)z-—-CHZGHZ-—— Ti%O—Si——CHa}
; |

2
{CH2CH,CF,CF,CF,CF3)2

trong d6 m 1a 1, R 1a metyl, n 1a 2, Z 1a Si, mot Ry 13 metyl, mbi nhém R; con lai 1a -
. CH2CH:CF,CF,CF>CF3, va L 1a nhém lién két hoa tri hai c6 cong thirc chung (11a) dudi
day:

(11a)

—o—e- CHZCHZO—)—— Si(CHg)s—CHyCHy—
3

-21-



21578

Theo phuong 4n khac, hop chit ddi mau theo anh sang theo sang ché c6 nhom

silan treo c6 cong thirc chung (I), c6 cong thitc chung (13) dudi day:

(13)

PC—QCHZ—O— sa%o—Si—(cm)g
3

trong 46 m 12 0, n 1a 3, Z 1a Si, mdi Ry 1a metyl, va L 1a nhém lién két hoa tri hai c6 cong

thire chung (13a) dudi day:

(13a)

—Q_CHZ_O—_—

Mot hop chit d6i mau theo anh sang khac nita theo sang ché, ma trong d6 nhom
silan treo c6 cong thirc chung (I), c6 cdng thirc chung (14) dudi day:
(14

CHy,—O~—Si O—Si—CH
(rowemefosioy]
N— 3

trong d6 m 12 0, n 12 3, Z 13 Si, mdi Ry 13 metyl, va L 12 nhoém lién két héa tri hai c6 cong
thirc chung (14a) dudi day:
' (14a)

Hop chit d6i mau theo 4nh sang theo sang ché, ma trong d6 nhom silan treo ¢6

CHz—‘O"—'—

cdng thirc chung (I), ¢6 cong thirc chung (15) dudi day:
(15)

PC_SE+ 0—0—60H3)3 ]
3

trong d6m 13 0, n 1a 3, Z 1a Si, mdi Ry 1a metyl, va L 1a mot lién két.
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Hop chét d6i mau theo 4nh sang theo sang ché, ma trong d6 nhém silan treo c6
cong thirc chung (II), c6 cong thirc chung (16) dudi day:
(16)

3 3 3
3

trong d6t1a0,y1a3, m1a0,nla3, Z1a Si, mdi Ry 1a metyl, R?* 1a -CH,CH»-, va L 1a
- nhém lién két hoa tri hai c6 cong thuc chung (1a) dudi day:

(1a)
—O+CH2CH2093— |

Mot hop chit déi mau theo 4nh sang khéc nita theo séng ché, ma trong d6 nhom
+ silan treo ¢6 cong thirc chung (II), c6 cong thirc chung (17) duéi day:

a7

PC—-Si—{CHZCHz—SI‘fO—-Si—eCH;,) }
3
3
3

trong d6tla0,yla3, m1a0,nla3, Z1aSi, mdi Ry 1a metyl, R? [a -CH2CH>-, va L 13 mot

lién két.

Phén tir thé d6i mau theo 4nh sang cia hop chat ddi mau theo anh sang cua sang
ché nay duoc chon tir pyran d6i mau theo 4anh sang (trong d6 c6 spiropyran d6i mau theo
anh sang), cac oxazin ddi mau theo 4nh sang (trong d6 c6 spiro-oxazin), fulgit ddi mau
~ theo anh sang, va céc t6 hop (vi du, cac hdn hop) cuia tir hai trong s6 chiing trd 1én.

Céc vi du v& cac pyran ddi mau theo dnh sang, bao gdm, nhung khong chi gi¢i han
&: benzopyran; naphtopyran, vi dy, naphtol [1,2-b]pyran, naphto[2,1-b]pyran;
indenonaphtopyran, nhu nhitng loai dugc boc 10 trong Patent M§ s6 5,645,767 & cot 2,
dong 16 dén cot 12, dong 57; céc naphtopyran dugc ngung tu di vong, nhu nhing loai
~ duoc boc 19 trong Patent My s6 5,723,072 & cot 2, dong 27 dén cot 15, dong 55; Patent
My sb 5,698,141 & cot 2, dong 11 dén cot 19, dong 45, Patent My sé 6,153,126 & cot 2,
dong 26 dén cot 8, dong 60, va Patent My s6 6,022,497 & cot 2, dong 21 dén cot 11, dong

46, nhitng phan bdc 16 ndy thi duge dua vao day bang cach vién dn; spiro-9-floreno[1,2-
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b]pyran; cic phenantropyran; quinolinopyran; floanthenopyran; va cac spiropyran, vi du,
spiro(benzindolin)naphtopyran, spiro(indolin)benzopyran, spiro(indolin)naphtopyran va
spiro(indolin)pyran. Céc vi du khic nita vé céc naphtopyran, bao gdm, nhung khong chi
gi6i han &, nhitng loai dugc mé ta trong Patent My s6 5,658,501 & cot 1, dong 64 dén cot
13, dong 17, phan boc 16 ndy dwgc dua vao ddy bing cach vién din mot cach cu thé &
déy. Céac spiro(indolin)pyran thi cling dwgc md ta trong vin béan, Techniques in
Chemistry, quyén III, “Photochromism”, chuong 3, Glenn H. Brown, tac gia bién tép,
John Wiley va Sons, Inc., New York, 1971.

Céc vi du vé oxazin ddi mau theo 4nh sang bao gdm, nhung khong chi gidi han 0,
benzoxazin; naphtoxazin; va spiro-oxazin, vi dy, spiro(indolin)naphtoxazin,
spiro(indolin)pyridobenzoxazin, spiro(benzindolin)pyridobenzoxazin,
spiro(benzindolin)naphtoxazin, spiro(indolin)benzoxazin, spiro(indolin)floranthenoxazin,
va spiro(indolin)quinoxazin.

Céc vi du vé céc fulgit d8i mau theo anh sang thudn nghich do nhiét bao gbm,
nhung khong chi giéi han &, nhitng fulgit ma duge bc 16 trong Patent My s6 4,685,783 &
cdt 1, dong 57 dén cot 5, dong 27, phén boc 10 cia tai liéu nay dugc dua vao diy béng
cach vién din mdt cach cu thé & day.

Phén tir thé d6i mau theo anh sang ctia chit liéu dbi mau theo 4nh sang va cac hgp
chét theo sang ché, c6 thé bao gém cac tb hop (vi du, cdc hdn hop) cta hai hodc nhiéu
phan tir bit ky trong sb nhitng nhém ndy va cic vi du vé cac gdc/cac phén tur thé ddi mau
theo 4nh sang dugc mo ta trén day.

Theo mdt phwong 4n cu thé clia sang ché, phén tir thé ddi mau theo anh séng cua
~ hop chit ddi mau theo anh sang 1a dugc chon tir mdt hodc nhiéu naphtopyran dugc ngung
ty indeno. ft nhat mét vi tri cta naphtopyran dugc ngung tu indeno ¢6 nhom silan treo cé
cac cong thire (D va/hoic (IT) duoc lién két vao d6. (Can phai hiéu ring vi cac muyc dich
clia sang ché, nén it nhit mot nhom silan treo ¢ thé duoc lién két truc tiép vao phén tir
thé ddi mau theo 4nh sang “18i” hodic dugc lién két vao phan tir thé ma duoc lién két truc
- tiép vao phan tir thé ddi mau theo 4nh sang 16i nhu dugc md ta chi tiét hon dudi day).
Nhu s& duge ban chi tiét hon trong tai lidu nay, naphtopyran dugc ngung tu indeno

thudng c6 10 dén 12 vi tri sén ¢6 ma nhom silan treo ¢ thé duoc lién két vao, hai trong
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56 10 dén 12 vi tri s&n c6 cua naphtopyran dugc ngung tu indeno ¢6 thé ¢6 hai nhom silan
treo duoc lién két vao d6. Trong khi tAt ca cac vi tri sin c6 cla naphtopyran dugc ngung
tu indeno c6 thé c6 nhém silan treo ¢6 cac cong thire (I) va/hoic (IT) duoc lién két vao do,
thong thuong 13 it nhat mét va it hon tét ca céc vi tri sin c6 cla naphtopyran dugc ngung
ty indeno c6 nhém silan treo duge lién két vao d6. Theo mot phuong an, naphtopyran
dugc ngung tu indeno c6 1 hodc 2 nhom silan treo c6 céc cong thirc (I) va‘hoic (IT) duoc
lién két vao do.
Theo mdt phuong 4n, chét liéu ddi mau theo anh sang bao gdm, & dang phén tir thé
~ d6i mau theo 4nh sang ciia hgp chat ddi mau theo anh sang, mQt naphtopyran dugc ngung
tu indeno, vi dy, nhu ¢6 cong thirc chung (III) dudi day, ma trong d6 cac nguyén tir vong

dugc danh sé nhu duoc thé hién,

Céc nhoém B va B’ ciia naphtopyran dugc ngung tu indeno ¢6 cong thirc chung (I11)
thi mdi nhém duge ddc 1ap chon tir cdc nhém thom duge thé va khong duoc thé, va nhom
di vong thom duoc thé va nhom di vong thom khong dugc thé, hodic B va B’ két hop lai
dé tao floren-9-yliden dugc thé hoic khong dugc thé.

Naphtopyran dugc ngung tu indeno c¢é cdng thirc chung (III) c¢6 it nhat mot nhom
 silan treo c6 cong thue (I) va/hoic cong thirc (IT) duoc lién két vao d6. Nhu dugc thao
luén trén ddy trong ban md ta nay, mdi nhém B va B’ ciia naphtopyran dugc ngung tu
indeno dugc ddc 1ap chon tir cdc nhom thom, cdc nhom thom di vong, hodc cuing nhau tao
nhém floren-9-yliden. C6 nhu vay, (cdc) nhém silan treo c6 thé dugc md ta 1a: (i) dugc

lién két vao nhoém B va/hodc nhém B’; hodc (ii) nhém lién két hoa tri hai L ctia nhém

silan treo bao gdm gbc floren-9-yliden hodc gbc thom di vong hoic gbe thom héa tri hai
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ma duoc lién két truc tiép vao vi tri 3 cla naphtopyran dugc ngung tu indeno c6 cong
thirc chung (III).

| Nhu duge dé cap trén day, it nhit mot nhém silan treo c6 thé dugc lién két truc

tiép vao naphtopyran dugc ngung tu indeno & cac vi tri duge ghi sd trong cong thirc

chung (IIT), va/hogc it nhit mot nhém silan treo c6 thé duoc lién két, khi ap dung duoc,

vao mdt trong cac phan tir thé (vi du R3, RS, R7, R8, R?, R!°, R!! hodc R!%) ma dugc lién

két truc tiép vao naphtopyran dugc ngung tu indeno.

Trong khi céc naphtopyran dugc ngung tu indeno theo sang ché lién két vao do it
nhit mét nhém silan treo (vi du, 1 hodc 2 nhém silan treo) c6 céc cong thirc chung (I)
va/hodc (IT), mdi vi tri 1 va 2 cua indeno-naphtopyran, vi du, c6 cong thirc chung (III), thi
thuong khong c6 nhém silan treo dugc lién két vao d6. Vi cac naphtopyran dugce ngung
~ tu indeno theo sang ché, vi dy, nhu c6 cong thirc chung (III): (a) it nhit mot phén tir trong
s R%, R%, R7, R8, R%, R0, R!!, R'2, R!® va R |a nhém silan treo c6 cong thirc (I) va/hodc
cong thirc (I.I), nhu duge md ta trén ddy trong tai liéu ndy; va/hogc (b) it nhat mot phan tir
trong s B va B’ lién két vao d6 it nhit mot nhém silan treo c6 cong thirc chung (I)
va/hodc cong thirc chung (II).

Naphtopyran duge ngung tu indeno c¢6 cong thirc chung (III) c6 thé dugc goi 1a
indeno[2’,3’:3,4]naphto[1,2-b]pyran. Indeno-naphtopyran c6 thé duge chon tir mot hoic
nhiéu indeno[2’,3°:3,4]naphto[1,2-b]pyran cé cong thirc chung (III), va/hoic mdt hodc
nhiéu indeno[1°,2”:4,3]naphto[2,1-b]pyran c6 cong thirc chung (IV) dudi diy, ma trong

d6 céc nguyén tir vong dugc danh sd nhu duoc thé hién:

(R dén R, cac nhém B va B’ cua indeno[1’,2’:4,3naphto[2,1-b]pyran c¢6 cong thirc

chung (IV) dué6i day thi mdi nhém 13 nhu dugc md td & diy lién quan dén
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indeno[2’,3’.:3,4]naphto[1,2-b]pyran c6 cong thure chung (III). Trong khi cac naphtopyran
dugc ngung tu indeno theo sang ché lién két vao do it nhit mot nhom silan treo (viduy, 1
hodc 2 nhom silan treo) c6 cac cong thirc chung (I) va/hodc (II), cac vi tri 3 va 4 cia
indeno[1°,2’:4,3]naphto[2,1-b]pyran c6 cong thirc chung (IV) thi mdi vi tri thuong khong
¢6 nhom silan treo dugce li€n két vao do.

Trong khi indeno-naphtopyran c6 thé duge chon tir mdt hodc nhiéu
indeno[2' ,3' :3,4]naphto[1,2-b]pyran c6 cdng thirc chung (III), va/hoic mot hodc nhidu
indeno[1°,2°:4,3Inaphto[2,1-b]pyran c6 cong thirc chung-(IV), n6 thuong duge chon tir
- indeno[2’°,3”:3,4]naphto[1,2-b]pyran c¢6 cdng thirc chung (III).

Véi céc naphtopyran dugce ngung tu indeno theo sang ché, vi dy, nhu c¢6 cac cong
thite chung (III) va/hogc (IV), mdi R%, RS, R7, R8, R%, R, R'! va R'2 ¢6 thé dugc doc 1ap
chon trong mdi trudng hop tir: phin tir thé d& phan @ng; phan tir thé lam tuong hop;
hydro; flo; clo; Ci-Cs alkyl; C3-C7 xycloalkyl; phenyl dugc thé hodc khoéng duogc thé; -
- OR1o’ hodc -OC(=O)Rio’, trong d6 Rio’ 1a hydro, C;-Cs alkyl, phenyl(Ci-Cs)alkyl,
phenyl(Ci-Cs)alkyl duoc thé mono(Ci-Cs)alkyl, phenyl(C;-C3)alkyl duoc thé mono(Ci-
Ce)alkoxy, (Ci-Cs)alkoxy(C>-Cs)alkyl, C3-C7 xycloalkyl, hoic C3-C7 xycloalkyl dugc thé
mono(Ci-Cs)alkyl. Cac phan tir thé phenyl (tirc 13, cic phén tir thé cua phenyl dugc thé)
c6 thé duoc chon tir hydroxyl, halogen, carbonyl, Ci-Cs alkoxycarbonyl, xyano, halo(Ci-
- Ce)alkyl, Ci-C alkyl hodc C1-Cs alkoxy.

Theo cach khac hodc ngoai cdc nhém va vi du dugc trich din trén day ra, mdi R>,
R R7, R, R% R!9, R va R'2 ¢ thé dugc doc 1ap chon trong mdi trudong hop tir: -
N(Ri1’)R12’, trong d6 mdi Rir’ va Riz’ doc lap 1a hydro, Ci-Cs alkyl, phenyl, naphtyl,
furanyl, benzofuran-2-yl, benzofuran-3-yl, thienyl, benzothien-2-yl, benzothien-3-yl,
| dibenzofuranyl, dibenzothienyl, benzopyridyl, florenyl, C;-Cs alkylaryl, C3-Cxo
xycloalkyl, C4-Cao bixycloalkyl, Cs-Cao trixycloalkyl hodc Ci- Cao alkoxyalkyl, trong do6
nhém aryl di néu 1a phenyl hodc naphtyl, hodc Rii’ va Ri2” két hop véi nguyén tir nito dé
tao vong Cs3-Cao hetero-bixycloalkyl hodc vong C4-Cao hetero-trixycloalkyl.

M&i nhém R, RS, R7, R8, R%, R1%, R! va R'2 ¢6 thé duge doc 14p chon trong mdi
truong hop tlr, phan tir thé dang vong chira nguyén tir nito ¢6 cong thirc chung (hoidc cu
tao) VA dudi day:
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(VA)

N

V6i phan tir thé dang vong chua nguyén t nito c6 cdng thirc chung VA, mdi -Y- duoc
ddc 1ap chon d6i v6i mdi 1an xuét hién tir -CHa-, -CH(R13’)-, -C(R13)2, -CH(aryl)-, -
C(aryl)2, va -C(R13’)(aryl)-, va Z 1a -Y-, -O-, -S-, -S(O)-, -SO;-, -NH-, -N(R13’)-, hoic -
N(aryl)-, trong d6 mdi Rz’ ddc lap 1a Ci-Cs alkyl, mdi aryl doc lap la phenyl hodc

* naphtyl, m 1a s6 nguyén 1, 2 hodic 3, va p 1a s§ nguyén 0, 1, 2, hodc 3 va véi didu kién la
khipla 0, thiZla-Y-.

Ngoai ra, mdi nhém R’, RS, R7, R8, R%, R!9, R!! va R2 ¢6 thé dugc doc lap chon
trong mdi trudng hop tir phin tir thé dang vong chtra nguyén tir nito ¢ cdng thirc chung
(VB) va/hodc cong thie chung (VC):

(VB) VO

Ris BPRL | (R
Rie

- P&i v6i cac phan tir thé dang vong chira nguyén tr nito ¢6 cac cdng thirc chung (VB) va
(VC), mdi Ris, Ris, va Ri7 dwge doc 1ap chon tir nguyén tir hydro, C1-Cs alkyl, phenyl,
hodc naphtyl, hodc cac nhém Ris va Ris cling nhau tao vong gém 5 dén 8 nguyén tir
cacbon va mdi RY duge doc 14p chon dbi v6i mbi 1an xudt hién tir C1-Cs alkyl, Ci-Cs
alkoxy, flo hoic clo, va Q 13 s6 nguyén 0, 1, 2, hoic 3.

Mdi nhém R®, R®, R7, R%, R%, R'°, R!! va R'? ciing ¢6 thé dugc doc 1ap chon trong
mdi trudong hop tir Cs-Cis amin hai vong xoén khong dugc thé, duoc thé mot 1an hodc
dugc thé hai 1an, hodc Cs-Cis amin ba vong xoén khong dugc thé, dugce thé mot 1an hoic
dugc thé hai 1an. Cac phan tir thé cua cdc amin hai vong xodn va cic amin ba vong xoin
c6 thé duge doc 1ap chon trong mdi truong hop tir aryl, Ci1-Cs alkyl, C;1-Cs alkoxy, hodc
~ phenyl(C;-Ce)alkyl.
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Theo mot phuong 4n cla sang ché, RS va R7, ciia naphtopyran dugc ngung tu

indeno, ¢6 thé ciing nhau tao nhém c6 cong thirc chung (VD) hodc cong thitc chung (VE)

dudi day,
(VD) (VE)
> T
fé T Rié ™

Véi cac nhom co6 cac codng thie chung (VD) va (VE), mdi T va T* doc 1ap 1a oxy hoic
nhém -NRii-, trong 6 mdi Ri1, Ris, va Ry 1a nhu duge néu ra va dugc mo ta trén day
- trong tai liéu nay, |

Mbi nhém R® va R™ ctia naphtopyran dugc ngung tu indeno theo sang ché, vi du,
indeno[2°,3”:3,4]naphto[1,2-b]Jpyran  ¢6 cdng thac chung (III), va/hoic
indeno[1°,2°:4,3]naphto[2,1-b]pyran ¢6 cdng thirc chung-(IV), thi mdi nhém c6 thé duoc
doc 1ap chon tir: phan tir thé d& phan ting; phan tir thé 1am twong hop; hydro; hydroxy; Ci-
G alkyl; hydroxy(Ci-Cs )alkyl; C3-C7 xycloalkyl; alyl; phenyl duoc thé hodc khong duoc
thé; benzyl ‘duoc thé hoic khoéng dugc thé; clo; flo; nhém -C(=O)W’, trong d6 W’ la
hydro, hydroxy, Ci-Cs alkyl, C1-Cs alkoxy, cac nhom aryl, phenyl hodc naphtyl khong
duoc thé, duge thé mot 1an hodc dugc thé hai 14n, phenoxy, phenoxy dugc thé mono(Ci-

Ce)alkoxy hodc di(Ci-Ce)alkoxy, amino, mono(Ci-Cs)alkylamino, di(Ci-Cs)alkylamino,
| phenylamino, phenylamino dwgc thé mono-(Ci-Ce)alkyl hogic di-(Ci-Cs)alkyl, hodc
phenylamino dugc thé mono-(Ci-Cs)alkoxy hodc di-(C1-Cs)alkoxy. Cac phén t&r thé nhém
phenyl, benzyl, hodc aryl (vi du, cic phén tir thé ctia cac nhém phenyl duoc thé, benzyl
duoc thé va aryl duoc thé) thi mdi nhém duogc doc 18p chon tr C1-Cs alkyl hodc Ci-Cs
~ alkoxy.

Mbi nhém R'® va R ctia naphtopyran dugc ngung tu indeno theo sang ché nay
cling ¢6 thé doc lap 12 nhom -ORis, ma trong d6 R'3, dugc chon tr Ci-Cs alkyl,
phenyl(C1-Cs)alkyl, phenyl(Ci-Cs)alkyl duoc thé mono(Ci-Cs)alkyl, phenyl(Ci-Cs)alkyl
dugc thé mono(Ci-Ce)alkoxy, Ci1-Cs alkoxy(Cz-Cs)alkyl, Cs3-C; xycloalkyl, C3-C7
. xycloalkyl dugc thé mono(Ci-Cs)alkyl, C1-Cs cloalkyl, C1-Cs floalkyl, alyl, hodc nhom -
CHR19)Y’, trong do Rio 1a nguyén t hydro hodc Ci-Cs alkyl va Y’ 1a CN, CF3, hoic
COORz, trong d6 Roo 12 nguyén t hydro hodc Ci-Cs alkyl, hodc Ris 1a nhém, -
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C(=O)W’’, trong d6 W” 1a hydro, Ci-Cs alkyl, C1-Cs alkoxy, cac nhém aryl phenyl hoic
naphtyl khong dugc thé, dugc thé mot 1dn hodc dugce thé hai 1an, phenoxy, phenoxy dugc
thé mono-(Ci-Ce)alkyl hodc di-(Ci-Ce)alkyl, phenoxy dugce thé mono-(Ci-Ce)alkoxy hoic
di-(Ci-Ce)alkoxy, amino, mono(C: -Cs)alkylamino, di(C; -Ce)alkylamino, phenylamino,
‘ phenylamino dugc thé mono-(Ci-Ce)alkyl hodc di-(Ci-Cs)alkyl, hodc phenylamino duoc
thé mono-(Ci-Cs)alkoxy hoic di-(Ci-Ce)alkoxy. Cac phan tir thé nhém phenyl, benzyl
hodc aryl (vi du, cac phén ti thé cia cac nhém phenyl dugc thé, benzyl dugc thé va aryl
duoc thé) thi mdi nhém duoc doc 1ap chon tir C1-Cs alkyl hoac Ci-Cs alkoxy.

Mbi nhém R'? va R ciia naphtopyran dwgc ngung tu indeno ciia sang ché ciing c6
thé doc lap 14 phenyl dugc thé mot 1an, ma trong d6 phenyl c6 phan tir thé ndm & vi tri
para ciia né. Phan tir thé cua phenyl dugc thé mét 1an c6 thé 1a: gbe axit dicarboxylic hoac
d4n xuét ctia chiing, gbc diamin hodc din xuét cia ching, gbc rugu amino hogic din xuit
ctia chiing, gbc polyol hodc din xuét cua chung, -CHz-, -(CH2):-, hodc -[O-(CH>)]x-, ma
~ trong d6 (t) dugc chon tir sd nguyén 1 2, 3,4, 5 hodc 6, va k 13 s6 nguyén dugc chon tir 1
dén 50. Phan tir thé cua phenyl dugc thé mot 1an dugc nbi két vao nhom aryl trén mot
chét liéu dbi mau theo 4nh sang khac.

Theo cach khac, va R va R' ¢6 thé ciing nhau tao nhém oxo, nhém vong cacbon
xoén chira 3 dén 6 nguyén tir cacbon, hodc nhém di vong-xodn chira 1 dén 2 nguyén tu
~ oxy va 3 dén 6 nguyén tir cacbon trong d6 c6 nguyén tir cacbon xodn. Céc nhoém vong
cacbon xoén va di vong-xoén dugc két vong véi 0, 1 hodc 2 vong benzen.

Céc hhém B va B’ cia naphtopyran dugc ngung tu indeno ctia sang ché thi mdi
nhém c6 thé duge doc 18p chon tir: phenyl dugc thé; aryl dugc thé; 9-julolidinyl dugc thé;
nhém di vong thom duge thé dugc chon tir pyridyl, furanyl, benzofuran-2-yl, benzofuran-
- 3-yl, thienyl, benzothien-2-yl, benzothien-3-yl, dibenzofuranyl, dibenzothienyl,
carbazoyl, benzopyridyl, indolinyl, va florenyl, trong d6 phan tir thé phenyl, aryl, 9-
julolidinyl, hodc phén tir thé thom di vong 14 phan tir thé d& phan ng R; nhém aryl hoac
phenyl khéng duogc thé, duoc thé mot 1an, dugc thé hai 1an hodc duoc thé ba lan; 9-
julolidinyl; hodc nhém di vong thom khong dugc thé, dugc thé mot 1an hodc dugc thé hai

- 14n duoc chon tir pyridyl, furanyl, benzofuran-2-yl, benzofuran-3-yl, thienyl, benzothien-
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2-yl, benzothien-3-yl, dibenzofuranyl, dibenzothienyl, carbazoyl, benzopyridyl, indolinyl
va florenyl. |

Céc phan tir thé phenyl, aryl va phéan tir thé thom di vong (tirc 13, cac phan tir thé
clia nhém aryl, phenyl dwgc thé va nhém di vong thom) ciia cac nhém B va B’ thi mdi
- nhém c6 thé dugc doc 1ap chon tir: hydroxyl, nhém -C(=O)Ra1, trong d6 Rz 1a -OR2a, -
N(R23)Ra4, piperidino, hodc morpholino, trong d6 R 12 alyl, C1-Cs alkyl, phenyl, phenyl
dugc thé mono(Ci-Cs)alkyl, phenyl dugc thé mono(Ci-Cs)alkoxy, phenyl(C;-Cs)alkyl,
phenyl(Ci-Cs)alkyl dugc thé mono(Ci-Ce)alkyl, phenyl(C1-Cs)alkyl dugc thé mono(Ci-
Ce)alkoxy, Ci-Cs alkoxy(Cz-Ca)alkyl hodc Ci-Cs haloalkyl, mdi R23 va Ras ddc lap 1 Ci-
~ Cs alkyl, Cs-Cy xycloalkyl, phenyl hodc phenyl dugc thé, cac phan tir thé phenyl 1a C1-Cs
alkyl hodc Ci-Cs alkoxy, va phan tir thé halo d3 néu 1a clo hoic flo, aryl, mono(C;i-
Ciz)alkoxyaryl,  di(Ci-Crz)alkoxyaryl, mono(Ci-Ciz)alkylaryl,  di(Ci-Ciz)alkylaryl,
haloaryl, C;-C; xycloalkylaryl, Cs-C; xycloalkyl, C3-C; xycloalkyloxy, Cs-Cs
xycloalkyloxy(Ci-Ciz)alkyl, C3-C7 xycloalkyloxy(Ci-Ciz)alkoxy,

. aryl(Ci-Cr2)alkyl, aryl(Ci-Ci2)alkoxy, aryloxy, aryloxy(Ci-Ci2)alkyl, aryloxy(Ci-
Ciz)alkoxy, - mono(Ci-Ciz)alkylaryl(Ci-Cr2)alkyl hodc di(Ci-Ciz)alkylaryl(Ci-Ciz)alkyl,
mono(Ci-Ciz)alkoxyaryl(Ci-Ciz)alkyl hodc di(Ci-Crz)alkoxyaryl(Ci-Ciz)alkyl, mono(Ci-
Cr2)alkylaryl(Ci-Ciz)alkoxy ~ hodc  di(Ci-Ciz)alkylaryl(Ci-Ciz)alkoxy, = mono(Ci-
Ciz)alkoxyaryl(Ci-Ciz)alkoxy  hodc  di(Ci-Crz)alkoxyaryl(Ci-Ciz)alkoxy,  amino,
| mono(Ci-Ciz)alkylamino hogic di(Ci-Ciz)alkylamino, diarylamino, piperazino, N-(Ci-
Ci)alkylpiperazino, N-arylpiperazino, aziridino, indolino, piperidino, morpholino,
thiomoipholino, tetrahydroquinolino, tetrahydroisoquinolino, pyrolidyl, Ci-Ci2 alkyl, Ci-
Ci2 haloalkyl, Ci-Ci2 alkoxy, mono(Ci-Cia )alkoxy(Ci-Cr2 )alkyl, acryloxy, metacryloxy
~ hodc halogen.

M&i nhém B va B’ ciing c6 thé doc 14p 1a nhom khong duge thé hodc duge thé mot
lin dwoc chon tir pyrazolyl, imidazolyl, pyrazolinyl, imidazolinyl, pyrolinyl,
phenothiazinyl, phenoxazinyl, phenazinyl va acridinyl.'Céc phan tir thé cia nhitng nhém
duoc thé mot 1an ndy thi mdi nhém duge ddc 1ap chon tir C1-Cra alkyl, Ci-Ci2 alkoxy,

_ phenyl hoéc halogen.
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Ngoai ra, méi nhém B va B’ dugc doc 1ap chon tir nhém co cac cong thire chung

(VIA) hogc (VIB) duéi day,

(VIA) (VIB)
i K Rag / K Rag
X LT
>~ "M 27 >~ "MT R
[st{ ) e [stiu/ 7

Mot céch doc 1ap 13, v6i mdi cong thirc trong cac cong thirc chung (VIA) va (VIB), thi K
12 -CHa- hodic -O-, va M 1a -O- hoic nito dugc thé, voi didu kién 1a khi M 14 nito duoc
- thé, thi K 13 -CHy-. Céc phin tir thé nito dwoc thé 14 hydro, C1-Ci2 alkyl, hodc Ci-Cia
axyl. Mbi R2s dugce doc 1ap chon dbi v6i mdi 1an xuit hién tir C;-Ci2 alkyl, C1-Cy2 alkoxy,
hydroxy va halogen, v mdi u doc 14ap 12 sé nguyén nam trong khoang tir 0 dén 2. Mbi
nhém Ras va Ry7 doc 1ap 1a nguyén tir hydro hodc Ci-Ci2 alkyl.

Mdi nhém B va B’ ¢6 thé doc 1ap 1a nhém c6 cong thirc chung (VII) dudi day,

(VID)
H
\C c”
/ N
Rog Ry

Véi nhém c6 cdng thire chung (VII), Ras 1a nguyén tir hydro hodac Ci-Ciz alkyl, va Ry 12
* nhém khong dugc thé, duoc thé mot 14n hodc dugc thé hai 1An duge chon tur naphtyl,
phenyl, furanyl va thienyl. Mdi phan tir thé cta naphtyl, phenyl, furanyl va thienyl dwoc
thé mot 14n hodc dugc thé hai 1an, trong mdi truong hop dugc doc 1ap chon tir C1-Crz
alkyl, C;-Ci2 alkoxy hodc halogen.

Céc nhém B va B’ ¢6 thé cung nhau tao ra mdt thanh vién dugc chon tir, floren-9-
yliden, floren-9-yliden dugc thé mot 14n, hoic floren-9-yliden duogc thé hai 14n. Céc phén
tir thé cta floren-9-yliden dugc thé mot 1an, va floren-9-yliden dwogc thé hai lan c¢6 thé
dugc doc 1ap chon trong mdi truong hop tir Ci-Ci2 alkyl, Ci-Ci2 alkoxy hoic halogen.

Nhu dugc thao luén trén day trong tai liéu nay, cic naphtopyran dugc ngung tu
~ indeno cua chét liéu ddi mau theo 4nh sang theo sang ché, vi du, nhu ¢6 céc cong thuc

chung (IIT) va/hodc (IV): (a) it nhat mot phén tir trong sd R, RS, R7, R8, RY, R10, R!!, R2,
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R' va R' 1a nhom silan treo c6 cong thire (I) va/hodc cong thire (IT), nhu duge md ta trén
day trong tai liéu nay; va/hodc (b) it nhit mot phan tir trong sb B va B’ lién két vao dé it
nhét m§t nhém silan treo ¢6 cong thirc (I) va/hodc cong thirc (II). Thong thudng, it nhét
mdt va, ddng thoi, it hon tit ca cac vi tri s&n c6 cta naphtopyran dugc ngung tu indeno co

nhém silan treo dugc lién két vao d6. Theo mot phuong an, vi dy, naphtopyran duoc
| ngung ty indeno ciia chat liéu d6i mau theo 4nh sang theo sang ché lién két vao d6 1 hodc
2 nhom silan treo c6 cong thirc (I) va/hodc cong thire (II).

Theo mt phwong 4n, véi naphtopyran duge ngung tu indeno cta chit liéu ddi mau
theo 4nh sang ctia sang ché: (i) it nhat mdt phén tir trong s Rui, Ris va Rus 12 nhém silan
- treo ¢ céc cong thirc (I) va/hodc (IT); va/hodc (ii) it nhdt mot phan tir trong s6 B va B’
lién két vao d6 it nhat mot nhém silan treo, c6 cac cong thuc (I) va’hode (II). Naphtopyran
dugc ngung'tu indeno thudng lién két vao d6 1 hodc 2 nhém silan treo nhu vay,

Theo mot phuong 4n cu thé, naphtopyran dugc ngung tu indeno lién két vao do
mét (tic 14, don 1€) nhom silan treo ¢6 cong thirc chung (I) hodc (II). Cu thé hon, véi
. naphtopyran dugc ngung tu indeno cua phuong 4n nay: nhém R!! 13 nhém silan treo; mdi
R’ R% R’ R!° va R [ nguyén tit hydro; mdi R va R7 dugc ddc 1ap chon tir nguyén tir
hydro, C1-C5 alkyl mach thing hodc mach nhéanh, va -ORo trong do6 Rio 1a C1-Cs alkyl;
mdi R" va R dugc ddc 1ap chon tir Ci-Cs alkyl mach thing hodic mach nhanh, va C3-C;
xycloalkyl; va mdi B va B’ dugc doc 18p chon tir aryl duge thé bang C;-Cs alkoxy va aryl
- dugc thé bang morpholino.

Theo mdt phuwong an khéc nita, naphtopyran dugce ngung tu indeno lién két vao do
mét (tic 13, don 1¢) nhém silan treo ¢6 cong thire chung (I) hodc (II), va, cu thé 13, nhém
R" cua ching 1a nhom silan treo. Cac nhém con lai clia naphtopyran dugc ngung tu
indeno, ma trong @6 R!3 1a nhém silan treo duge mo ta nhu sau: mdi R5, R®, R, R10 va R12
* 12 nguyén tr hydro; mdi R® va R” dugc doc 14p chon tir nguyén tir hydro, Ci-C alkyl, va -
ORi¢' trong d6 Rio’ 12 Ci-Cs alkyl, R'' duge chon tir nguyén tir hydro, halogen (vi dy, flo,
clo, brom hodc iot), va Ci-Cs alkyl; R dugc chon tir Ci-Cs alkyl, va C3-C7 xycloalkyl; va
mdi B va B’ dugc doc 1ap chon tir aryl duoc thé bing Ci-Cs alkoxy, va aryl dugc thé bing

morpholino.
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Mot vi du khong gidi han cia naphtopyran dugc ngung tu indeno theo sang ché ma
trong d6 nhém R 1a nhom silan treo, nhu duge mé ta trén ddy, c6 cong thire chung 20b
dudi day.

(20b)

o-—Si(CHg)z—CHZCHz——-Si—{o—s;-(cm) ]
3
3

Trong cong thirc chung (20b), nhém R'? 14 nhém silan treo c6 cong thirc chung (I) ma
trong d6, m 14 0, n 12 3, Z 12 Si, méi R; 1a metyl, va L 12 nhém lién két hoa tri hai c6 cong

thirc chung (5a),

(5)
00— Sl(CH 3)2_'CH20 Hz—"' .

Lién quan dén cong thirc chung (20b), mdi R5, R7, R8, R?, R!® va R!? 1a nguyén tir hydro;
mdi RS, R va R!* 1a metyl; va mdi B va B’ 1a nhém phenyl dwoc thé bing nhom metoxy.

Mot vi du khac nita vé naphtopyran dugc ngung tu indeno theo sang ché ma trong
* 36 nhom R' 1a nhém silan treo, nhu dugc mb ta trén ddy, cé cong thirc chung 20c dudi
day.

(20c)

CHy—O— sn~—{~o-—3i—(-cx-|3)
3
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. Trong cong thirc chung (20b), nhém R'® 1a nhém silan treo ¢6 cong thitc chung (I) ma
trong d6, m 12 0, n 1a 3, Z 1a Si, m&i R 1a metyl, va L 1a nhém lién két hoa tri hai c6 cong

thic chung (3a),

(32)
—CH—0—

Ciing lién quan dén cong thirc chung (20c), mdi R%, R, R8, R®, R!® va R'? 1a nguyén tir
hydro; mdi RS, R!! va R' 1 metyl; va m3i B va B’ 1a nhom phenyl dwoc thé bing nhém
metoxy.

Mot vi du khong giéi han khac vé naphtopyran dwgc ngung tu indeno theo séng
- ché ma trong d6 nhém R™ 14 nhém silan treo, nhu dugc md ta trén day, c6 cong thirc
chung 20d duéi day.

(20d)

_@CHQCH,O;S_STLH,CHF TqLo-S‘f%)sL }

CH, 3

Trong cong thirc chung (20d), nhém R" 1a nhom silan treo ¢ cong thire chung (II) ma
trong d6,t140,yla3, mla1,nla2, Z1a Si, R 1a metyl, mdi R, 1a metyl, R? 1a -CH,CHa-,

va L 1a nhom lién két hoa trj hai ¢6 cong thuc chung (1a),

(1a)
~O+CHZCH209—
3 -

Ciing lién quan dén cong thirc chung (20d), mdi R3, R7, R8, R®, R1 va R!? 1a nguyén tir
hydro; mdi R, R!! va R' 1a metyl; va mdi B va B’ 1a nhém phenyl duoc thé bing nhém

metoxy.
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Theo mot phuong 4n ctia sang ché, naphtopyran dugc ngung tu indeno lién két vao
d6 mot (tire 1, don 1¢) nhom silan treo ¢6 cong thitc chung (I) hodc (IT), va cu thé, B hodc
B’ ¢6 nhom silan treo duoc lién két vao do.

Lién quan dén phuong 4n cu thé nay, cac nhom khéc nhau cua naphtopyran duoc
ngung ty indeno, ma trong d6 B hodc B’ ¢6 nhém silan treo dugc lién két vao d6 duge mod
ta nhu sau: mdi R, R8, R%, R!® va R!? 1 nguyén tt hydro; mdi R® va R duoc doc lap
chon tir nguyén tir hydro, halogen, Ci-Cs alkyl, va -OR1o trong d6 Rio 1a Ci- Cg alkyl, R!!
dugc chon tir nguyén tir hydro, halogen, va Ci-Cs alkyl; mdi R'* va R dugc doc 1ap chon
tir C1-Cs alkyl, va C3-C7 xycloalkyl; va mdi B va B’ duge ddc 1ap chon tir aryl, aryl dugc
thé bang Ci-Cs alkoxy, aryl dugc thé bing morpholino va aryl dugc thé bang piperidinyl.

Mot vi du khong gidi han khac nita cuia naphtopyran dugc ngung tu indeno
theo sang ché ma trong d6 B hodc B’ ¢6 nhém silan treo dugc lién két vao do, nhu duoc

mo ta trén day, co cong thirc chung 20f dudi day.

(209

o———CHchgo——Si%o-c—QCHs) ]
3
3

Trong cdng thitc chung (20f), nhém B (hoic phén tir thé) lién két vao d6 nhom silan treo
¢6 cong thirc chung (I) ma trong 46, m 12 0, n 1a 3, Z 1a Si, mdi R, 12 metyl, va L 12 nhém
lién két héa tri hai c6 cong thire chung dudi day,

—— CHZCHQO“ .

Ciing lién quan dén cong thire chung (20f), mdi RS, RS, R7, RS, R%, R1®, R!! va R™? I3
nguyén tir hydro; mdi R™ va R 1a metyl; B’ 1a nhém phenyl dugc thé bing nhém
metoxy; va B 1a nhém phenyl. Nhom silan treo c6 cong thitc chung (I) duoc lién két vao

nh6m piperidinyl ctia phenyl dugc thé piperidinyl 12 nhém B theo phuong 4n cu thé nay.
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Theo mot phudng &n clia sang ché, naphtopyran dugc ngung tu indeno lién két vao
@6 hai nhém silan treo ¢ cdng thirc chung (I) hoidc (II), va cu thé, mbi B va B’ ¢6 nhém
silan treo dugc lién két vao do,

Lién quan dén phuong an cu thé nay, cdc nhém khéc nhau cla naphtopyran dugc
ngung ty indeno, ma trong d6 mdi B va B’ ¢6 nhém silan treo dugc lién két vao d6 duge
md ta nhu sau: mdi R%, R?, R%, R1° va R'2 14 nguyén tir hydro; mdi R® va R7 dugc doc lap
chon tr nguyén tir hydro, halogen, Ci-Cs alkyl, va -OR¢> trong d6 Rio- 1a C1-Cs alkyl; R!!
dugc chon tir nguyén tir hydro, halogen (vi duy, flo, clo, brom hoic iot), va C;-Cs alkyl,
mdi R'® va R dugc doc 1ap chon tir C1-Cs alkyl, va C3-Cy xycloalkyl; va mdi B va B’
dugc doc 1ap chon tir aryl, aryl duoc thé béng Ci-Cs alkoxy, aryl dugc thé béng
- morpholino va aryl dugc thé bang piperidinyl.

Mot vi dy khong gi¢i han vé naphtopyran dugc ngung ty indeno theo sang ché ma
trong d6 mdi B va B’ ¢6 nhom silan treo dugc lién két vao d6, nhu dugce md ta trén day,

c6 cong thirc chung 20g dudi day.

(20g)

0

\crichzo—Si—+0—0—§0H3)3]

3

O-—CH;CH;O——Si—%O—C*CH;) }
3

°3
Trong cong thic chung (20g), mdi B va B’ lién két vao d6 nhém silan treo c6 cdng thirc
chung (I) ma trong dé va trong mdi truong hgp, m1a 0,n 12 3, Z 12 Si, mbdi Ry 1a metyl, va
L 12 nhém lién két héa trj hai c6 cong thic chung dudi day,

——0—CH,CH,0—
Ciing lién quan dén cong thirc chung (20g), mdi R3, RS, R7, R8, R%, R, R!! va R2 I3
nguyén tir hydro; mdi R'? va R!* 1a metyl; m&i B va B’ 1a nhoém phenyl. M&i nhém silan

treo ¢6 cdng thire chung (I) dugc lién két vao nhom phenyl ctia mdi B va B’.
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Nhu dugc thao luan trén ddy, cac naphtopyran dugc ngung tu indeno theo sang ché
© ¢6 thé bao gdm it nhit mot trong cc phan tir thé d& phan tng va/hodc phén tir thé lam
tuong hgp. Mot hodc nhiéu phan tir bit ky trong sb cac nhém tir R’ dén R4, B va B’ cua
naphtopyran duoc ngung ty indeno (vi du, ¢6 cdc cong thitc chung-III va/hodc -IV) c6 thé
bao gdm it nhit mot trong cac phan tir thé d& phan tmg va/hodc phan tir thé lam tuong
hop. Néu hop chéit d6i mau theo 4nh sang bao gdm nhiéu phan tir thé d& phan ung va’hodc
" nhiéu phén tir thé 1am tuong hop, thi mdi phan tir thé d& phan tmg va mdi phan tir thé lam
tuwong hop c6 thé duoce doc 14p lwa chon.

M&i phan ttr thé d& phan ng va phan tir thé 1am twong hop ¢6 thé duoc trinh bay

doc lap trong mdi trudng hop bang mot trong sd:

-AD-BE-G-J (XIII); -G-B-G-J (XVI); -D-E-G-J (XIX);
-A-D-J (XIV); -D-G-J (XVII); -D-J (XX);
-A-G-T (XV); -G-J (XVIID; 3 -A-T (XXD.

Véi céc cong thire (XIIT) dén (XXI), cac vi du khong gi6i han vé cac nhém ma -A’- ¢6 thé
dai dién theo cac phwong an khong giGi han khac nhau dugc boc 16 & day bao gom -O-, -
- C(=0)-, -CHz-, -OC(=0)- va -NHC(=0)-, v6i diéu kién 12 néu -A’- 12 -O-, thi -A’- tao it
nhét mot lién két véi -J,

Céc vi du khong gi6i han vé cic nhém ma -D- c6 thé dai dién theo cac phuong én
khong gi¢i han khac nhau bao gdm gbc diamin hodc din xuét cta ching, trong d6 nguyén
tr nito amino thir nhit cia géc diamin da néu c6 thé tao lién két véi -A’-, nhém cé tac
. dung mé rong hé lién hop pi cua naphtopyran dugc ngung tu indeno duoc lién két & vi tri
11 cta no, hodc phz‘?m tlr thé hodc mot vi tri sn c6 trén naphtopyran dugc ngung tu
indeno, va nguyén tr nito amino thit hai ciia géc diamin da néu c6 thé tao lién két véi -E-,
-G- hodc -J; va gbc rugu amino hodc din xuét cua ching, trong d6 nguyén tr nito amino
cua géc rugu amino dd néu c6 thé tao lién két véi -A’-, nhém c6 tac dung ma rong hé lién
- hop pi ctia naphtopyran dugc ngung tu indeno dugc lién két & vi tri 11 ctia no, hodc phin
tir thé hodc mot vi tri sin c6 trén naphtopyran dugc ngung tu indeno, va nguyén tir oxy
ruou cia géc regu amino dd néu ¢ thé tao lién két voi -E-, -G- hodc -J. Theo cach khac,
theo cac phuong 4n khong giéi han khac nhau duge boc 10 & day, nguyén tir nito amino

cua goc rugu amino dd néu co the tao lién két v4i -E-, -G- hodc -J, va oxy ruou di néu
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ctia gbc rugu amino da néu c6 thé tao lién két véi -A’-, nhém c6 tac dung m¢ rong hé¢ lién
hop pi ciia naphtopyran dugc ngung tu indeno dugc lién két & vi tri 11 ciia né, hodc phan
ttr thé hodc mot vi trf sén co trén naphtopyran dugc ngung tu indeno.

Céc vi du khéng giéi han vé cac gbc diamin thich hop ma -D- ¢6 thé dai dién bao
gdm gbc diamin béo, gbc diamin béo vong, gbc diazaxycloalkan, gbc amin azaxyclo béo,
gbc diazacrown ete va gbc diamin thom. Cuy thé hon, cac vi du khong gidi han va c6 tinh
minh hoa v& céc gbc diamin ma c6 thé dugc st dung cung véi cac phuong an khong gidi
han khé4c nhau dugc boc 16 ¢ day bao gém nhitng loai sau:

R*

R*
Newe- R* R*
N.
w7 O

Newen

R*

N“ R* R‘ L r’l

R "¢ ,N ~. ."N’ N

. N - R* R*
*RN R
. 7\
we- NR* N N=~---

‘s 4 \__/ R¥=H hoac alkyl

Céc vi du khong gidi han vé cac géc ruou amino thich hop ma -D- ¢6 thé dai dién
bao gdm gbc ruou amino béo, gbc rugu amino béo vong, gdc rugu azaxyclo béo, gbc
ruou diazaxyclo béo va géc rugu amino thom. Cu thé hon, céc vi du khong gidi han va co6
tinh minh héa vé cac gbc ruou amino ma c6 thé duge si dung cung vé&i cac phuong én

khong gii han khac nhau duge boc 16 & day bao gdbm nhing loai sau:

R* Ko} “, O~ *RN
N . -~ o
NN *RN VAN lad .
O N N
H,C R* R*
R* 0
O OO (et
. O-.
Y N .
© N N N P o
.t o d Y ad
0 N\—JN"\/O H,C CH,
1? N" ,l'o H3C N“
---O0 OH OH OH Q, R*
L | l | HO OH
- R*= H, alkyl
OH  NR* HO  SRN--- i

Tiép tuc dé cap dén cac cong thirc (XIII) dén (XXI) trén day, theo cic phuong 4n
khong gi¢i han khac nhau dugc boc 10 & day, -E- ¢6 thé dai dién cho géc axit dicarboxylic

hoic din xuét cta chung, trong d6 nhom carbonyl thir nhit ciia gdc axit dicarboxylic da
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néu c6 thé tao lién két v6i -G- hodic -D-, va nhém carbonyl thir hai cua gbc axit
dicarboxylic d4 néu c6 thé tao lién két véi -G-. Cac vi du khong gi6i han vé cac gbe axit
dicarboxylic thich hgp ma -E- ¢6 thé dai dién cho bao gbm gbc axit dicarboxylic béo, gdc
axit dicarboxylic vong béo va gdc axit dicarboxylic thom. Cu thé hon, cac vi du khong
gi6i han va c6 tinh minh hoa vé cac gbc axit dicarboxylic ma c6 thé duoc sir dung cung

voi cac phuong 4n khong gi6i han khac nhau duge boc 16 & ddy bao gdm nhitng loai sau:

Lo O OCG, O

H hoac alkyl

Theo cac phuong an khong giéi han khac nhau dugce boc 16 & day, -G- c6 thé dai

~ di€n cho nhém c6 cdng thitc chung dudi day:
“[(OCZI"III;):{(OCZ&HG)}'(O CaH;g).]-O-

trong d6 mdi x, y va z dugc doc 1ap chon va ndm trong khoang tir 0 dén 50, va tbng cla X,
y, vd z ndm trong khoang tr 1 dén 50; gbc polyol hodc din xuét cia chung, trong do
nguyén t oxy polyol thir nhit ctia gbc polyol da néu c6 thé tao lién két v6i -A’-, -D-, -E-,
~ hogc phén tir thé hoiic mot vi tri sin c6 trén naphtopyran dwoc ngung tu indeno, va
nguyén tir oxy rugu polyhydic thi hai ctia polyol dd néu c6 thé tao lién két véi -E- hodc -
J; hodc dang két hop ciia chiing, trong d6 oxy polyol thir nhét ctia gbc polyol tao lién két
v6i  nhém  -[(OCoHa)x(OC3He)y(OC4Hs).]- (ttc 13, & tao nhém -
[(OC2H4)x(OC3Hg)y(OC4Hs),]-0-), va oxy polyol thir hai tao lién két v6i -E- hodc -J. Cac
vi du khong gidi han vé céac gbe polyol thich hop ma -G- ¢6 thé dai dién cho bao gdm gbc
polyol béo, gbc polyol béo vong va gc polyol thom.
Cu thé hon, cac vi du khong gi6i han va c¢6 tinh minh hoa vé& cc ruou polyhydric
ma tir @6 cac gbc polyol ma -G- c6 thé dai dién cho c6 thé duge tao ra theo cac phuong an
khong gi6i han khéc nhau dugc boc 1§ & day bao gdm (a) cac rugu polyhydric trong
| lwgng phan tir thip c6 trong lwong phan tir trung binh nhd hon 500, nhu, nhung khong chi
gidi han 6, rihfrng loai dugc néu trong Patent M¥ s6 6,555,028 & cot 4, cac dong 48-50, va
cot 4, dong 55 dén cot 6, dong 5, phin bodc 16 nay duge dua vao day bing cach vién din

mdt cach cu thé ¢ day; (b) cac rugu polyhydric polyeste, nhu, nhung khdng chi gidi han
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&, nhitng loai dwoc néu trong Patent M s6 6,555,028 & ¢ot 5, cac dong 7-33, phén boc 16
ndy duoc dua vio ddy bang cach vién din mot cach cy thé & day; (c) cac rugu polyhydric
- polyete, nhu, nhung khong chi gi¢i han O, nhitng loai dugc néu trong Patent My sb
6,555,028 &.cot 5, cac dong 34-50, phan boc 16 nay duge dua vao day bang cach vién din
mdt cach cu thé & day; (d) cac ruou polyhydric chira amit, nhu, nhung khong chi gigi han
¢, nhitng loai dugc néu trong Patent My s6 6,555,028 & cdt 5, cac dong 51-62, phén boc
16 nay dugc dua vao day bang cach vién ddn mot cach cu thé; (e) céc rugu polyhydric
epoxy, nhu, nhung khong chi giéi han &, nhitng loai dugc néu trong Patent My sb
6,555,028 & cot 5, dong 63 dén cot 6, dong 3, phan boc 16 nay duoc dua vao day bang
cach vién din mot cach cu thé ¢ day; () céc ruou polyvinylic polyhydric, nhu, nhung
khoéng chi gidi han &, nhitng loai dugc néu trong Patent M§ sb 6,555,028 & cdt 6, cac
dong 4-12, phan boc 19 ndy dugc dua vao ddy bing cach vién din mot cach cu thé & day;
(g) cic rugu polyhydric uretan, nhw, nhung khong chi giéi han &, nhitng loai dugc néu
trong Patent My s6 6,555,028 & ct 6, cic dong 13-43, phin boc 16 nay duge dua vao day
bang cach vién din mot cach cy thé & day; (h) céc rugu polyhydric polyacrylic, nhu,
nhung khong chi giéi han 0, nhitng loai dugc néu trong Patent M§ s6 6,555,028 & cot 6,
‘ cac dong 43 dén cot 7, dong 40, phén boc 16 nay dugc dua vao day béng cach vién dan
mdt cach cu thé & day; (i) cac rugu polyhydric polycarbonat, nhu, nhung khong chi gidi
han ¢, nhitng loai dugc néu trong Patent My s 6,555,028 & cot 7, cac dong 41-55, phan
boc 1§ ndy dugc dua vao ddy bang cach vién din mot cach cu thé & day; va (j) cac hdn
hop cuia nhitng ruou polyhydric nhu vay.

Ciing lién quan dn cac cong thire (XIII) dén (XXI), theo cac phuong an khong
gi6i han khac nhau dugc boc 16 & day, -J ¢o thé dai dién cho nhom -K, trong d6 -K dai
dién cho mét nhém nhu, nhung khong chi giéi han ¢, -CH,COOH, -CH(CH3)COOH, -
C(O)(CH2)wCOOH, -CsHsSO3H, -CsH10SOsH, -C4HgSOsH, -C3HsSOsH, -CoH4SO3H va -
SOsH, trong d6 “w” ndm trong khoang tir 1 dén 18. Theo céc phuong an khong gidi han
. khéc -J ¢6 thé dai dién cho hydro ma tao lién két véi oxy hodc nito ctia nhom lién két dé
tao gdc c6 tinh phan tng nhu -OH hogc -NH. Vi dy, theo cac phurong 4n khong gi¢i han
khéc nhau dugc boc 10 & ddy, -J c6 thé dai dién cho hydro, véi diéu kién 1a néu -J dai dién

cho hydro, thi -J dugc lién két vao oxy cua -D- hodc -G-, hodc nito cta -D-.
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Theo cac phuong 4n khong gidi han khéc nita, -J ¢6 thé dai dién cho nhom -L hoic
gdc ctia no, trong d6 -L c6 thé dai dién cho gbc ¢6 tinh phan ung. Vi du, theo cac phuong
~ 4n khong gi¢i han khac nhau dugc boc 16 & dy -L ¢6 thé dai dién cho nhém nhu, nhung
khong chi- giéi han &, acryl, metacryl, crotyl, 2-metacryloxy)etylcarbamyl, 2-
(metacryloxy)etoxycarbonyl, 4-vinylphenyl, vinyl, 1-clovinyl hodc epoxy, nhu duoc sir
duyng trong ban mdé t4 nay, cac thudt nglt acryl, metacryl, crotyl, 2-
(metacryloxy)etylcarbamyl, 2-(metacryloxy)etoxycarbonyl, 4-vinylphenyl, vinyl, I-

clovinyl, va epoxy chi cac ciu truc dudi day:

e o

acryl metacryl crotyl 4-vinylphenyl

‘a)Kx/\/"\H\ EAN az:l\ {<(|)

vinyl 1-clovinyl oxy
. X=N#I: 2-(metacryloxy)etylcarbamyl y °r

X=0: 2-(metacryloxy)etoxycarbonyl

Nhu dugc thdo luan trén ddy, -G- ¢6 thé dai dién cho gbc cua polyol, gbc nay duge
xac dinh & day 12 bao gdm céc carbohydrat chira hydroxy, nhu nhitng loai dugc néu trong
~ Patent My s6 6,555,028 & cot 4, dong 56 dén cot 8, dong 17, phan boc 16 nay dugc dua
vao day béng cach vién din mot cach cu thé & day. Gbe polyol cé thé dugc tao ra, vi du
va khong c6 su giéi han & ddy, bang phan ung ctia mét hodc nhiéu nhém hydroxyl rugu
polyhydric véi tién chét ctia -A’-, nhu axit carboxylic hodc metylen halogenua, tién chét
ctia nhém duge polyalkoxy héa, nhu polyalkylen glycol, hodc phan tir thé hydroxyl cua
~ naphtopyran dugc ngung tu indeno. Rugu polyhydric ¢6 thé dugc trinh bay bing g-(OH),,
va gbc ciia polyol c6 thé c6 cong thirc -O-g-(OH)a.1, trong d6 ¢ 1a khung chinh hodc mach
chinh cta hép chit polyhydroxy va “a” 13 it nhét bing 2.

Ngoai ra, nhu dugc thao luan trén day, mét hodc nhiéu oxy polyol cia -G- ¢b thé
tao lién két véi -J (tirc 14, tao nhom -G-J). Vi du, mac dau khong giéi han & day, trong do
- phén tir thé d& phan tng va/hogic phan tir thé lam twong hop bao gdm nhém -G-f, néu -G-
dai dién cho géc polyol va -J dai dién cho nhém -K ma chira nhom két thuc carboxyl, -G-J
c6 thé duge tao ra bing cach cho mdt hodc nhidu nhom hydroxyl rugu polyhydric phan

tng dé tao nhém -K (vi du, nhu duoc ban lién quan dén cac phan tng B va C & cot 13,
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dong 22 dén cot 16, dong 15 cua Patent M¥ sb 6,555,028, phén bdc 10 nay dugc dua vao
day bang cach vién din mot cach cy thé & day) @é tao gbc polyol duogc carboxyl hoa, Theo
- cach khac, néu -J dai dién cho nhém -K ma chira nhom két thic sulfo hodc sulfono, mac
dau khong gidi han & day, -G-J ¢6 thé dugc tao ra bang phéan tmg ngung tu axit mot hodc
nhiéu nhém hydroxyl rwou polyhydric 1dn luot véi HOCsH4SOsH; HOCsH;0SOsH;
HOCsHsSOsH; HOC3HsSO3H; HOC2H4SO3H; hodc H2SOs. Ngoai ra, mic dau khong
gi¢i han & ddy, néu -G- dai dién cho gdc polyol va -J dai dién cho nhém -L dugc chon tir
acryl, metacryl, 2-(metacryloxy)etylcarbarnyl va epoxy, -L ¢ thé dugc bd sung bing
phan tmg ngung tu gbc polyol 1dn lwot véi acryloyl clorua, metacryloyl clorua, 2-
isoxyanatoetyl metacrylat hodc epiclohydrin.

Céac phuong phap téng hop cac hop chit ddi mau theo anh séng theo sang ché ma
bao gdm céac naphtopyran dugc ngung ty indeno dugc mo ta & ddy lién quan dén cac so
~ dd phan tmg tong thé dwogc tom tit va md ta trong cac Fig. tir 1 dén 12 cua phan cac hinh
v&. Lién quan dén Fig.1, c6 sw md ta so dd phan ung dung d& didu ché cac hop chét 7H-
benzo[C]floren-5-0l dugc thé, ma co thé duoc cho phan tng thém nhu dugc thé hién tai
Fig.2 @& tao naphtopyran duoc ngung tu indeno ma cac nhém silan treo c¢6 thé dugc lién
két vao d6 c6 cac cong thirc (I) va/hodic (IT) & tao cac hop chit ddi mau theo anh sang cua
chét liéu d6i mau theo anh sang theo sang ché.

Céc so d6 phan Gng téng hop dugce mé ta trong cac Fig.1-12 thi dugc trinh bay vi
muc dich minh hoa, va nhu vdy khong cé y 1am han ché pham vi cla sang ché.

Lién quan dén Fig.1, dung dich cua benzoyl clorua ma c6 thé c6 mot hodc nhidu
‘ phén tir thé y, c6 cong thirc cAu tao (a) trong Fig.1, va benzen, ¢ cong thirc cdu tao (b)
trong Fig.1, cht nay c¢6 thé c6 mot hodc nhidu phan tir thé !, trong metylen clorua dugc
bd sung vao binh phan ting, cac phan tir thé y thich hop bao gdm, vi du, cic nhém nhu
dugc md ta trén day trong tai liéu nay lién quan dén R®, R, R!! va R2, tiy thudc vao vi
tri ndo ma ph?ln tr thé Y cu thé duoc lién két vao, hoic tién chit cia no (vi du, nhém
~ halogen ma sau d6 c6 thé dugc thé bing nhom ma c6 thé dwogc tiry ¥ cai bién thém). Céc
phén ttr thé v! thich hop bao gém, vi du va khong gidi han, nhitng nhém nhu duge md ta
trén day trohg tai liéu nay lién quan dén R, RS, R7 va R3, tity thudc vio vi tri ndo ma phan

tir thé y! cu thé dugce lién ket vao, hodc tién chat cia nd (vi du, nhém halogen ma sau d6
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c6 thé dugc thé bing nhém ma c6 thé duge tlly v cai bién thém). Mbi chi sé dudin va m
c6 thé duoc doc 14p chon tir 0 dén 4.

Nhom clorua khan xuc tic phan tmg axyl héa Friedel-Crafts dé dem lai
benzophenon dugc thé ty ¥ ¢6 cong thic chu tao (c) trong Fig.1. Sau d6, chit liéu duoc
cho phéan Umg théng qua phan ing Stobbe véi dimetyl suxinat dé tao ra hdn hop cia half-
este, mdt trong nhitng chit nay c6 cong thirc chu tao (d) trong Fig.1. Sau d6 half-este
duge cho phén ng trong anhydrit axetic va toluen & nhiét d9 cao dé tao ra, sau qué trinh
- tai két tinh, hdn hop gdm cac hop chét naphtalen dugc tiy y thé, mot trong nhitng chit
nay c6 cong thuc cdu tao (e) trong Fig.1. Sau do6, hdn hop gdm céc hop chéit naphtalen
dugc tiry v thé duge cho phan tng véi metyl magie clorua dé tao ra hdn hop gdm cac hop
chét naphtalen duoc tuy y thé, mot trong nhitng chit nay c6 cong thirc ciu tao (f) trong
Fig.1. Sau d6, hdn hop gdm cac hop chit naphtalen duoc tuy ¥ thé duge tao vong vdi axit
- dodexylbenzen sulfonic dé dem lai hén hop cua cac hop chét 7H-benzo[ C]floren-5-ol,
mdt trong nhitng chit nay c6 cong thirc cdu tao (g) trong Fig.1.

Nhu dugc mb ta trong Fig.2, c6 thé cho hop chit 7H-benzo[C]floren-5-ol ¢6 cong
thirc cdu tao (g) phan ng véi rugu propargylic c6 cong thirc cdu tao (11) dé tao ra
naphtopyran dugc ngung tu indeno ¢ cong thirc cu tao (i) trong Fig.2.

Ngoai ra, cac vi du khong gii han vé cac phuong phap tao naphtopyran dugc
ngung tu benzofurano, cic naphtopyran dugc ngung tu indolo, va/hodc cic naphtopyran
dugc ngung tu benzothieno ma c6 thé hitu ich (véi cac cai bién thich hop ma chuyén gia
trong linh vyc ndy s& nhan biét) trong viéc tao céc naphtopyran dugc ngung tu
benzofurano, naphtopyran dugc ngung tu indolo va/hodc naphtopyran duoc ngung tu
~ benzothieno theo céc phuong an khong gidi han khac nhau dugc boc 10 & diy thi duoc
néu ra trong Patent My s6 5,651,923 & cot 6, dong 43 dén cot 13, dong 48, phan boc 10
ndy dugc dua vao ddy bang cach vién ddn mot cach cy thé & day; Patent My s6 6,018,059
G: cot 6, dong 1, dén cot 7, dong 64, phén bdc 10 nay duge dua vao day béng cach vién

din mot cach cu thé & day; va Patent My sb 6,392,043 & cot 6, dong 5, dén cot 10, dong
| 10, phan bdc 16 nay dugc dua vao day bang cach vién dan mét cach cu thé & day.

Viéc didu ché naphtopyran dugc ngung tu indeno c6 nhém hydroxyl & vi tri 13 thi

dugc md ta lién qlian dén Fig.3. Hop chit naphtalen dugc tity ¥ thé ¢ cong thirc cdu tao
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(¢) cua Fig.1 dugc cho phan Ung v6i natri hydroxit véi sy c6 mit ciia nudc va rugu, va
sau d6, axit dé tao hop chit c6 nhom chuc hydroxyl va hop chit ¢6 nhom chuc axit
carboxylic ¢6 cong thiic cdu tao (j), sau do, chét nay dugc cho phan ung véi axit
phosphoric dudi didu kién nhiét do cao dé tao keton nhan dugc ngung tu vong cé cong
thtc clu tao (k). Sau d6, keton nhan dugc ngung tu vong c6 cong thirc cAu tao (k) duoc
cho phan mg vé6i rugu propargylic ¢6 cong thirc cdu tao (h) dé tao chét trung gian keton
c6 cdng thirc cu tao (I), chét nay c6 thé dugc cho phan tmg véi thude thi Grignard dé tao
o ra naphtopyran dugc ngung ty indeno c6 cdng thirc ciu tao (m), cdu tric nay c6 & vi tri-
13: nhém hydroxyl; va nhém R, nhom nay 1a gbc cua thudc thir Grignard. Theo cach
khac, chét trung gian keton co cdng thire ciu tao (I), c6 thé dugc cho phan Ung vai lithi
nhom hydrua (LAH) dé tao naphtopyran dugc ngung tu indeno cé cong thirc ciu tao (n),
cdu triic nay c6 & vi tri-13: nhém hydroxyl; va nguyén ti hydro.

Viéc didu ché naphtopyran dugc ngung tu indeno ¢6 nhom metylol (-CH2-OH) & vi
tri-13 1a dwgc md ta lién quan dén Fig.4. Chét trung gian keton c6 cong thirc cdu tao (1)
cua Fig.3 diro'c chuyén hoa bing phan ung khir Wolf-Kinsher thanh naphtopyran duoc
ngung tu indeno ¢6 cong thirc cdu tao (0), chu trac nay co6 hai hydro & vi tri-13 cua ching.
Naphtopyran dwgc ngung tu indeno c6 cdng thirc cdu tao (o) dugc cho phan tng voi
- halohydrocarbyl dugc trinh by bang RX, chét nay thudng 1a alkylhalo, véi sy ¢ mit cua
n-butyl lithildé tao naphtopyran duge ngung ty indeno c6 cdng thirc ciu tao (p), ma trong
d6 mot trong cac hydro vi tri 13 da dugc thé bing nhom R cua chit phan ung RX. Sau d¢,
hydro vi tri 13 con lai ctia naphtopyran dugc ngung tu indeno c6 cdng thirc ciu tao (p)
duge chuyén héa thanh nhém axit carboxylic bang qua trinh tiép xtc voi n-butyl lithi véi
- sy ¢6 mat cua CO, sau d6 1a, phan ung este hoa dé tao naphtopyran dugc ngung tu
indeno c6 cong thirc cdu tao (q) c6 nhom este cla axit carboxylic & vi tri 13. Este cua axit
carboxylic vi tri 13 clia naphtopyran dugc ngung tu indeno ¢ cong thirc cdu tao (q) dugc
khir véi sy c¢6 mit cua lithi nhém hydrua (LAH) dé tao naphtopyran dugc ngung tu
indeno c¢6 cong thirc cdu tao (r), cAu tric nay c6 nhom metylol (-CH2-OH) & vi tri-13 cua
* chung.
Viéc diéu ché hop chét déi mau theo 4nh sang theo sang ché, c6 cong thic chung

(20b) nhin chung, dugc mo t& nhu sau, lién quan dén Fig.5. Naphtopyran dugc ngung tu
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indeno (m-1) dugc diéu ché theo so dd phan Umg dugc trinh bay trong va dugc md ta lién
quan dén Fig.3, c6 nhém hydroxyl vi tri 13, dwgc cho phan tmg véi closilan c6 cong thirc
chung (Si-1) v6i sy c6 mit cua trietyl amin (TEA) va 4-(dimetylamino)-pyridin (4-
-~ DMAP) dé tao hop chét ddi mau theo anh sang theo sang ché c6 cong thirc chung (20b).
Hop chit d6i mau theo 4nh sang c¢6 cong thirc chung (20b) thi duge mo ta trén day trong
tai liéu nay.

Viée diéu ché hop chit déi mau theo dnh sang theo sang ché, c6 cong thirc chung
(20c) nhin chung, dwgc mé ta nhu sau, lién quan dén Fig.6. Naphtopyran dugc ngung tu
- indeno (r-1) dugc didu ché theo so dd phan tng dugc trinh bay trong va dugc mo ta lién
quan dén Fig.4, c6 nhém metylol vi tri 13 (-CH2-OH), dugc cho phan tng véi closilan c6
cdng thitc chung (Si-2) véi sur ¢6 mit cia trietyl amin (TEA) va 4-(dimetylamino)-pyridin
(4-DMAP) dé tao hop chit d6i mau theo anh sang theo séng ché c6 cong thirc chung
(20c). Hop chét dbi mau theo anh sang c6 cdng thirc chung (20c¢) thi duwgc mo ta trén day
‘ trong tai li€u nay.

Viée didu ché hop chét ddi mau theo anh sang theo sang ché, c6 cong thirc chung
(20e) nhin chung, dwgc mé ta nhu sau, lién quan dén Fig.7. Naphtopyran dugc ngung tu
indeno (i-1) dugc didu ché theo so db phan tng duogc trinh bay trong va dugc md ta lién

quan dn Fig.2, ma trong d6 B 1a nhém phenyl dugc thé biang nhom 3-metylol-

| piperidinyl, dugc cho phan Gng véi closilan c6 cong thirc chung (Si-2) véi su c6 mit cla
trietyl amin (TEA) va 4-(dimetylamino)-pyridin (4-DMAP) d tao hop chit d6i mau theo
anh sang theo sang ché c6 cong thirc chung (20e). Hop chét d¢6i mau theo 4nh séng ¢
cong thirc chung (20e) thi duwgc mo ta trén ddy trong tai liéu nay.

Viée didu ché hop chét ddi mau theo anh sang theo sang ché, c6 cong thirc chung
(20g) nhin chung, dugc mo ta nhu sau, lién quan dén Fig.8. Naphtopyran dugc ngung tu
indeno (i-2)‘duqc didu ché theo so dd phan ung dugc trinh bay trong va dugc mo ta lién
quan dén Fig.2, ma trong d6 mdi B va B’ 1a 4-(2-hydroxy-etoxy)-phenyl, dugc cho phan
Urng vdi closilan c¢6 cong thire chung (Si-2) véi sy ¢6 mét cua trietyl amin (TEA) va 4-
~ (dimetylamino)-pyridin (4-DMAP) d& tao hop chét ddi mau theo 4nh sang theo sang ché
c6 cong thitc chung (20g). Hop chit d6i mau theo 4nh séang c6 cong thirc chung (20g) thi

dugc mo ta trén day trong tai liéu nay.
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Viéc 4diéu ché hop chit d6i mau theo anh sang theo sang ché, c6 cong thic chung
(20h) nhin chung, dugc mo ta nhu sau, lién quan dén Fig. 9. Naphtopyran dugc ngung tu
indeno (m-1) dugc didu ché theo so dd phan g dugc trinh bay trong va dugc mo ta lién
- quan dén Fig.3, ¢6 nhém hydroxyl vi tri 13, dugc cho phan tg v6i trietylen glycol véi su
c0 mit cua axit paratoluensulfonic (PTSA) dé tao naphtopyran dugc ngung tu indeno
trung gian c6 cong thirc ciu tao (m-la) c6 trietylenglycol ete c6 nhom chic hydroxyl
duge lién két vao vi tri 13 cla no, sau d6, chét nay dugc cho phan Ung v&i anhydrit
suxinic, dudi cac didu kién dugc cong nhén trong linh vuc nay, dé tao chit trung gian
- naphtopyran dugc ngung tu indeno c6 nhom chire axit carboxylic ¢6 cong thirc ciu tao
(m-1b). Sau d6, chit trung gian naphtopyran dugc ngung tu indeno ¢6 nhém chirc axit
carboxylic c6 cong thirc cdu tao (m-1 b) duge cho phan Ung vdi silan ¢6 nhom chire
hydroxyl c¢6 cong thirc cdu tao (Si-3), véi sy ¢6 mit cla dixyclohexyl carbodiimit (DCC)
va 4-(dimetylamino)-pyiridin (4-DMAP), dé tao hop chit ddi mau theo 4anh sang theo
* sang ché c¢6 cong thirc chung (20h).

Trong Fig. 9, hop chit ddi mau theo 4nh sang c6 cong thitc chung (20h) bao gébm
nhom silan treo c6 cong thirc chung (I), ma trong d6, m1a 1, n1a 2, R 1a metyl, Z 1a Si,
mdi Ry 12 metyl, va L 12 nhém lién két héa tri hai c6 cong thirc chung (20h-L) dudi day,
ma trong d6 n 13 tir 1 dén 4,

(20h-L)
O

-—o—%cmcn—lzoa—c«—CH?_CH?——Cmo—(CHchzo—}‘CHZCHZCHz—————

n

—O0

Ciing lién quan dén cdng thire (20h), mdi R, R7, R¥, R®, R' va R'? 1a nguyén ti hydro;
~ mbi RS, R va R 1a metyl; va m3i B va B 1a nhém phenyl duoc thé bang nhém metoxy.
Viéc didu ché hop chit dbi mau theo 4nh sang theo sdng ché, c6 cong thirc chung

(20i) nhin chung, dwgc md ta nhu sau, lién quan dén Fig.10. Naphtopyran dugc ngung tu
indeno c6 cong thirc cdu tao (i-3) dwoc didu ché theo so dd phan tng duogc trinh bay trong
va dugc mod ta lién quan dén Fig.2, ¢6 nhém 2,5-dioxypyrolidin-1-yl-carboxylat & vi tri-

11 cia n6, duge cho phan ting v6i silan ¢6 nhém chirc amin c6 cong thirc chung (Si-4) véi
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sy c6 mit cta pyridin dé tao hop chit déi mau theo dnh sang theo sang ché c6 cong thirc
chung (20i).

Trong Fig.10, hop chit d6i mau theo 4nh sang c6 cong thirc chung (20i) bao gém
nhém silan treo ¢6 cong thirc chung (I), ma trong d6, m 1a 1, n 12 2, R 1a metyl, Z 1a Si,
mdi Ry 1a metyl, va L 14 nhém lién két hoa tri hai 6 cong thirc chung (20i-L) dudi day,

(20i-L)
-C(0O)-NH-(CH3);3-
Ciing lién quan dén cong thirc (20i), mi R3, R8, R®, R1® va R 1a nguyén tit hydro; mdi
- R® va R7 1a metoxy; mdi R'* va R™ 13 metyl; vA mdi B va B’ 12 nhém phenyl dugc thé
bing nhém metoxy.

Viéc diéu ché hop chét di mau theo 4nh sang theo sang ché, c6 cong thirc chung
~ (20j) nhin chung, dugc mo ta nhu sau, lién quan dén Fig.11. Naphtopyran dugc ngung tu
indeno c6 cong thirc ciu tao (m-1) dugc didu ché theo so dd phan Gng dugc trinh bay
* trong va dugc mo ta lién quan dén Fig.3, ¢6 nhom hydroxy & vi tri 13 cda chung, duogc
cho phan mg vé&i 3-hydroxy-1-propen, véi sy c6 mit cla axit paratoluensulfonic (PTSA)
va metyl xyanua (MeCN) dé tao chét trung gian naphtopyran dugc ngung tu indeno co
cong thirc cdu tao (m-1c) c6 nhém 1-propenoxy & vi tri-13 clia ching. Sau do, chit trung
gian naphtopyran dugc ngung tu indeno ¢6 cong thirc ciu tao (m-1c) duge cho phén ing
- véi silan c6 cong thirc chung (Si-5), v6i su ¢6 mit clia chét xdc tac platin (Pt) va toluen,
dé tao hop chit d8i mau theo 4nh sang theo sang ché c6 cong thirc chung (20j).

Trong Fig.11, hop chit d6i mau theo 4anh sang c6 cong thirc chung (20j) bao gdm
nhom silan treo ¢6 c¢dng thirc chung (I), ma trong d6, m 1a 1, n 13 2, R 1a metyl, Z 1a Si,
mdi Ry 12 metyl, va L 12 nhém lién két hoa tri hai c6 cOng thirc chung (20j-L) duéi day,

(20j-L)
-O-(CHa2)s-
Ciing lién quan dén cdng thtrc (20j) ctia Fig.11, mdi R, R7, R8, R%, R!? va R12 14 nguyén
tr hydro; mdi RS, R! va R™ 1a metyl; va mdi B va B’ 1a nhém phenyl duoc thé bing
_ nhém metoxy.
Viéc didu ché hop chét ddi mau theo 4nh sang theo sang ché, c6 cong thirc chung

(20d) nhin chung, duge md ta nhu sau, lién quan dén Fig.12. Naphtopyran dugc ngung tu
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indeno (m-1) duoc didu ché theo so dd phan g dugc trinh bay trong va duge mo ta lién
quan dén Fig.3, c6 nhém hydroxyl vi tri 13, dugc cho phéan g véi trietylenglycol véi su
c6 mit cla axit paratoluensulfonic (PTSA) dé tao naphtopyran dugc ngung tu indeno
trung gian c¢6 cong thirc ciu tao (m-la) c6 trietylenglycol ete c6 nhom chirc hydroxyl
| duoc lién két vao vi tri 13 cta né. Sau do, naphtopyran dugc ngung tu indeno trung gian
¢6 cong thirc cu tao (m-1a) dugc cho phan tmg véi trivinylclosilan ¢6 cong thire ciu tao
(Si-6) véi sur c6 mit cua trietylamin (TEA) va 4-(dimetylamino)-pyridin, dé tao chét trung
gian naphtopyran dwgc ngung tu indeno c6 nhém chire tri-vinyl c¢6 cong thic ciu tao (m-
1d), sau do, chét nay dugc cho phan ung véi silan cé cong thirc cAu tao (Si-5), voi su ¢b
mgt cla platin (Pt) va toluen, dé tao hop chit ddi mau theo 4nh sang theo sang ché co
cong thitc chung (20d). Hop chét di mau theo 4nh sang c6 cong thirc chung (20d) 1a nhu
dugc mo ta trén day trong tai li€u nay.

Sang ché con dé cap dén cac ché phém ddi mau theo anh sang (vi du, vét dung dbi
~ mau theo anh sdng va chét phu dbi mau theo anh sang) ma bao gdm chét liéu dbi mau
theo 4nh séng theo sdng ché va chét liéu hitu co. Chét liéu ddi mau theo 4nh séang theo
sang ché c6 thé duoc két hop vao it nhét mot phe‘in ciia chit liéu hitu co, nhu chét liéu
polyme, oligome hoic monome, dé tao ché phidm d6i mau theo 4nh sang, ché phdm nay
c¢6 thé dugce st dung, vi du va khong gi6i han, 1am véat dung d6i mau theo anh séang hodc
 détao vat dung ddi mau theo anh séng, nhu phén tr quang hoc, va ché phém phu dbi mau
theo 4nh séng ma c6 thé dugc phu 1én cac nén khac nhau. Nhu dwoc st dung trong ban
md ta nay, cac thuat ngit “polyme” va “chét liéu polyme” dugc ding dé chi homopolyme
va copolyme (vi dy, copolyme ngéu nhién, copolyme khdi va copolyme xen k&), cling nhu
cac hon hop va céac t6 hop khac cua chung. Nhu dugc sir dung trong ban md ta nay, cac
- thuét ngit “oligome” va “chét liéu oligome” dugc dung dé chi dang két hop cua tir hai don
vi monome tr¢ 1én c¢6 kha ndng phan ing véi (cac) don vi monome bd sung. Nhu dugc sit
dung trong ban mo ta ndy, thuat ngit “dwgc két hgp vao™ c6 nghia la duoc két hop vé vat
Iy va/hodc v& héa hoc véi. Vi du, chit liéu ddi mau theo anh sang theo sang ché c6 thé
dugc két hop vé vit ly véi it nhét mot phﬁn ctia chit liéu hiru co, vi du va khong gidi han,
‘ b%tng cach tron hodc hép thu chét liéu d6i mau theo 4nh sdng vao chét liéu hitu co; va’/hoac

dugc két hop vé hoa hoc véi it nhat mot phan ctia chat liéu hitu co, vi du va khong gidi
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han, bang qua trinh copolyme héa hodc cach khac 13, lién két chit liéu ddi mau theo dnh
sang vao chit liéu hitu co.

MBJi chét liéu ddi mau theo 4nh sang theo sang ché c6 thé dugc st dung mot minh,
két hop véi cac chit liéu dbi mau theo 4nh sang khac theo cac phuong an khong giGi han
- khac nhau dugc boc 16 & dy, hoic két hop véi mét chit 1iéu d6i mau theo 4nh sang thong
thuong bd sung thich hop. Vi du, cac chét liéu d6i mau theo anh sang theo sang ché co thé
dugc st dung cliing véi cac chét liéu dbi mau theo 4nh sang thong thudng c6 murc hip thy
cuc dai khi dugc hoat héa trong pham vi 1a tir 300 dén 1000 nanomet. Ngoai ra, chét liéu
d6i mau theo 4nh sang theo sang ché co thé duoc st dung cling v6i chét liéu dbi mau theo
" 4nh sang c6 thé polyme hoa dugc thong thuong bd sung hoic chit liéu ddi mau theo anh
sang dugc lam twong hop, nhu, vi du, nhitng loai dugc bdc 1§ trong Patent M§ céc sb
6,113,814 (& cot 2, dong 39 dén cot 8, dong 41), va 6,555,028 (& cot 2, dong 65 dén cot
12, dong 56), nhitng phan bdc 16 nay thi duge dwa vao day bang cach vién din mot cach
cu thé.

Céac ché phim d6i mau theo anh sang ciia sang ché co6 thé chira hdn hop gdm cac
chit liéu dbi mau theo anh sang. Vi dy, mic dau khong giéi han & day, cac hdn hop gdém
c4c chét liéu ddi mau theo anh sang c6 thé dugc st dung dé thu dugc mau duoc hoat hoéa
cu thé nhy mau x4m gin trung tinh hodc mau nau gan trung tinh. Xem, vi du, Patent My

s 5,645,767, cot 12, dong 66 dén cot 13, dong 19, tai liéu niy mo ta cac thong sb xéc
| dinh mau xam trung tinh va mau niu trung tinh va phan boc 16 ndy dugc dwa vao day
béng cach vién dan mot cach cuy thé.

Séng ché dé cap dén ché phdm ddi mau theo 4nh sang ma bao gdm chét liéu hiru
co, ma trong d6 chit liéu hitu co 12 chit liéu polyme, chét liéu oligome va/hodc chét liéu
- monome, va chét liéu ddi mau theo anh sang theo sang ché dugc két hop vao it nhéit mot
phan cua chét lidu hitu co. Theo céc phuong 4n khong gidi han khac nhau duoc boc 10 &
day, chat liéu ddi mau theo 4nh sang co thé dugc két hop vao mot phan cua chit liéu hitu
co bang it nht 1a mot trong cac phuong phap 1a tron va lién két chét liéu ddi mau theo
anh sang voéi chét liéu hitu co hoidc tién chit cia nd. Nhu dugce sir dung trong ban mo ta
_ ndy lién quan dén viéc két hop chét liéu dbi mau theo 4nh sang vao chit lidu hitu co, cac

thuét nglt “tron” va “duoc tron” c6 nghia la chat liéu d6i mau theo 4nh sang dugc tron 1an
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hoic hoa 14n véi it nhat mot phén ctia chét liéu hitu co, nhung khong duoc lién két vao
chét liéu hiru co dé. Ngoai ra, nhu dugc st dung trong ban mo ta nay lién quan dén, viéc
két hop chét liéu d6i mau theo 4nh sdng vao chét liéu hitu co, céc thuat ngtr “lién két”
hoic “dugc lién két” c6 nghia 13 chét liéu d6i mau theo anh sang dugc lién két vao mot
phén ctia chét liéu hiru co hoic tién chét cia né. Vi du, mic dau khong gidi han ¢ day,
chét liéu d6i mau theo 4nh sang c6 thé duoc lién két vao chét lidu hitu co thong qua phan
tir thé d& phéan tng.

Khi chét liéu hiru co cia céc ché pham dbi mau theo anh sang clia sang ché 1a chét
liéu polyme, thi chét liéu di mau theo 4nh séng cla sang ché c6 thé dugc két hop vao it
- nhét mot phin cua chit liéu polyme hogc it nhit mot phan cua chét liéu monome hodc
chét liéu oligome ma tir d6 chét liéu polyme duge tao ra. Vi du, chit liéu ddi mau theo
anh sang theo cac phuong an khong gi6i han khac nhau duge bdc 16 & diy ma c6 phan tir
thé d& phan ting c6 thé duge lién két vao mot chét liéu hitu co nhu monome, oligome,
hozc polyme c6 nhém ma gdc c6 tinh phan ting c6 thé dwoc cho phan ung voi nhém nay,
- hodc gdc ¢6 tinh phan ng c6 thé dugc cho phan tng trong vai tro 1a co-monome trong
phén Gng polyme héa ma tir d6 chét liéu hiru co dugc tao ra, vi du, trong quy trinh
copolyme hoa.

Nhu dugc thao luén trén ddy trong ban mo t nay, cac ché phdm ddi mau theo 4nh
sang theo cac phuong an khong gi¢i han khac nhau ctia séng ché c6 thé bao gdm mot chat
* lidu hitu co duogc chon tir chét lidu polyme, chit liéu oligome va/hodc chat liéu monome.
Céc vi du vé cac chét lidu polyme ma c6 thé dugc sir dung clng véi cac phuong an khong
gidi han khac nhau duge boc 1§ & day bao gdbm, nhung khong chi gi61 han &: polyme cia
cac monome bis(alyl carbonat); cdc monome dietylen glycol dimetacrylat; monome
diisopropenyl benzen; monome bisphenol A dimetacrylat dugc etoxy héa; monome etylen
- glycol bismetacrylat; monome poly(etylen glycol) bismetacrylat; monome phenol
bismetacrylat dugc etoxy hoéa; monome acrylat rugu polyhydric dugc alcoxyl hda, nhu
monome trimetylol propan triacrylat dugc etoxy hoéa; monome uretan acrylat; monome
vinylbenzen; va styren. Céac vi du khong gi6i han khac vé cac chét liéu polyme thich hop
bao gdm céc polyme clia monome acrylat va/hodc metacrylat da chirc, vi du, mot nhém

‘ chitc, hai nhém chitc hodic nhiéu nhém chic; poly(Ci-Ci2 alkyl metacrylat), nhu
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~ poly(metyl metacrylat); poly(oxyalkylen)dimetacrylat; poly(phenol metacrylat dugc
alcoxyl hoa); xenluloza axetat; xenluloza triaxetat; xenluloza axetat propionat; xenluloza
axetat butyrat; poly(vinyl axetat); poly(rugu vinylic); poly(vinyl clofua); poly(vinyliden
clorua); polyuretan; polythiouretan; polycarbonat déo noéng; polyeste; poly(etylen
terephtalat); polystyren; poly(alpha-metylstyren); cidc copolyme cia styren va metyl
metacrylat; cac copolyme cuia styren va acrylonitril; polyvinylbutyral; va cic polyme cta
dialyliden pentaerytritol, cu thé 13, cac copolyme v6i cic monome rugu polyhydric (alyl
carbonat), vi du, dietylen glycol bis(alyl carbonat), vd monome acrylat, vi dy, etyl acrylat,
butyl acrylat. Cling duoc dy lidu 13 c4c copolyme ciia cac monome dugc dé cép trén day,
- cdc t6 hop, va cac hdn hop cia cac polyme dugc dé cip trén day va céc copolyme véi
polyme khéc, vi du, dé tao cac san phAm mang lu6i dan xuyén.

Céc ché phim d6i mau theo 4anh sang theo sang ché c6 thé so hitu tinh trong subt,
ma trong trudng hop do, (cac) chét liéu hitu co c6 thé duogc chon tir mot hodc nhiéu chét
liéu polyme trong subt. Vi du, chét liéu polyme c6 thé 1a chét liéu polyme trong sudt
- quang hoc dugc didu ché tu nhya polycarbonat déo néng, nhu nhya duge dan XuAt tir
bisphenol A va phosgen, chat nay thi c6 ban trén thi truong dudi nhan hiéu thuong mai,
LEXAN®:; nﬁ@t polyeste, nhu chét liéu c6 ban trén thi truong dudi nhan hi€u thuong mai,
MYLAR®; mot poly(metyl metacrylat), nhu chét liéu c6 ban trén thi trudng du6i nhin
hiéu thwong mai, PLEXIGLAS®; va c4c san phim polyme hoéa ctia monome polyol(alyl
. carbonat), dédc biét 1a dietylen glycol bis(alyl carbonat), monome nay thi c¢6 ban trén thi
truong dudi nhén hiu thuong mai CR-39%; va polyme polyurepolyuretan (polyure
uretan), chat nay duoc didu ché, vi dy, bang phan Gng cua polyuretan oligome va chét lam
dong rin diamin, ché phdm cia mot polyme nhu vdy c6 béan trén thi trudong dudi nhan
hiéu thuong mai TRIVEX® béi PPG Industries, Inc. Cac vi du khong gidi han khac vé cac
- chét lidu polyme thich hop bao gdm cac san phim polyme hoa cta cac copolyme cua
polyol (alyl carbonat), vi du, dietylen glycol bis(alyl carbonat), véi cac chét liéu monome
c¢6 thé copolyme hoa dugc khéc, nhw, nhung khong chi gi6i han &: cac copolyme véi
vinyl axetat, cdc copolyme vé&i polyuretan c6 nhém chirc diacrylat ddu cudi, va céc
copolyme véi uretan béo, phin dau cudi cta chit ndy chtra cdc nhom chirc alyl hodc

" acrylyl. Cac chét liéu polyme thich hop khéac nita bao gdbm, ma khéng gi6i han &,
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- poly(vinyl axetat), polyvinylbutyral, polyuretan, polythiouretan, cic polyme dugc chon tir
cac monome dietylen glycol dimetacrylat, cdic monome diisopropenyl benzen, cac
monome bisphenol A dimetacrylat duoc etoxy hoa, cic monome etylen glycol
bismetacrylat, monome poly(etylen glycol) bismetacrylat, monome phenol bismetacrylat
dugc etoxy hoa va monome trimetylol propan triacrylat dugc etoxy héa, xenluloza axetat,
- xenluloza propionat, xenluloza butyrat, xenluloza axetat butyrat, polystyren va cac
copolyme cua styren véi metyl metacrylat, vinyl axetat va acrylonitril. Theo mot phuong
4n khong gi6i han, chit liéu polyme c6 thé 1a nhya quang hoc dugc PPG Industries, Inc.,
bén trén thi trudng dudi tén-CR, vi dy, CR-307, CR-407, va CR-607.

Theo mot phwong 4n, chét lidu hitu co cia ché phim d6i mau theo 4nh séng theo
- sang ché, 1a chét liéu polyme ma c6 thé duoc chon tir poly(carbonat); cac copolyme cua
etylen va vinyl axetat; cic copolyme cuia etylen va rugu vinylic; cdc copolyme ciia etylen,
vinyl axetat, va rugu vinylic (nhu nhitng loai 13 két qua ctia qué trinh xa phong héa mot
phén cac copolyme cua etylen va vinyl axetat); xenluloza axetat butyrat; poly(uretan);

poly(acrylat); poly(metacrylat); epoxy; cac polyme c6 nhém chic aminoplast;
| poly(anhydrit);  poly(ure  uretan); cdc polyme ¢6 nhém  chiic  N-
alkoxymetyl(met)acrylamit; poly(siloxan); poly(silan); va cac t& hop va cac hdn hop cla
ching.

Céc vat dung ddi mau theo anh sang (vi du, phéan tr quang hoc) theo sang ché, cu
» thé hon, bao gdm chét liéu ddi mau theo 4nh sang ma con bao gdm hop chit déi mau theo
anh sang lién két vao d6 it nhit mot nhom silan treo c6 cdng thire chung (I) va/hodc cong
thirc chung (II), nhu duge md ta trén day trong tai liéu nay. Hop chit d6i mau theo anh
sang cla chét lidu d6i mau theo 4nh sang c6 thé bao gdm maot hodc nhidu naphtopyran
dugc ngung tu indeno, vi dy, nhu duge md ta trén day trong tai liéu nay lién quan dén cac
_ cong thire chung (III) va/hodc (IV).

Céc vi du vé vét dung dbi mau theo 4nh sang theo séng ché bao gdm, nhung khong
chi gigi haﬂ g, phén tir quang hoc, man hién thi, ctra sb (hodc cac bd phan trong suét),
guong va pin tinh thé 16ng. Nhu dugc st dung trong ban mo ta ndy, thudt nglt “quang
hoc” ¢6 nghia 1a di dbi hodc gén lién v6i 4nh sang va/hodc su nhin. Céc phén tir quang

. hoc theo sdng ché c6 thé bao gom, ma khong gidi han &, cac phan tit dung cho mit, cac
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" phéan tir hién thi, cira s, guong va phan tir pin tinh thé 16ng. Nhu dugc st dung trong ban
md ta nay, thuat ngit “thudc v& mit” c6 nghia 1a di doi hodc gén lién v6i mét va sy nhin.
Céc vi dy khong gi6i han vé cc phan tir ding cho mét bao gbm kinh deo do tit v& mét va
kinh deo khong do tat v& mit, trong d6 c¢6 kinh mot truong nhin hogc kinh nhiéu trudong
nhin, cdc kinh nay c6 thé 1a kinh nhidu truong nhin dugc chia mang hoic kinh nhiéu
| truong nhin khong dugc chia mang (nhw, nhung khong chi giéi han &, kinh hai trong,
kinh ba trong va kinh nhiéu truong nhin do d day khéac nhau), cling nhu cac phan tir khac
duogc st dung dé chinh, bao v¢€, hodc nang cao (Vé mit thAm my¥ hodc muc dich khac) thi
lyc, bao gdm, nhung khong chi gi6i han &, kinh lap, kinh bao ho, tAm kinh che mit, kinh

bao hy, cling nhu, thiu kinh ding cho céc cong cu quang hoc (vi du, may anh va kinh
| vién vong). Nhu dugc sir dung trong ban md ta nay, thuét ngit “hién thi” c6 nghia 1a su
trinh bay thong tin c6 thé nhin thiy duoc hodc c6 thé doc dugce bang méy & dang chi, sb,
biéu twong, hoa van hodc hinh v&. Cac vi du khong giéi han vé cac phén ttr hién thi bao
gdm man hinh, monito, va céac phan tr bao mat, nhu ddu bao mat. Nhu dugc sir dung
- trong ban mo ta nay, thuat ngit “cira 56 ¢6 nghia 1a khudng hé dugc 1am thich g dé cho
phép c6 su truyén birc xa qua do, cac vi du khong gi6i han vé cira s6 bao gdm cac bd phan
trong sudt cia 6 & va may bay, tAim chén gi6, bo phén lgc, ctra chdp va cac bd phéan bat
tét quang hoc.

Nhu dugce st dung trong ban mo ta nay, thudt ngit “guong” c6 nghia 1a mot bé mat
~ phan chiéu phén 16n 4nh sang t6i mot cach long lanh. Nhu dugc st dung trong ban mo ta
ndy, thuat ngit “pin tinh thé 1éng” dwoc diing dé chi ciu tric chua chit lidu tinh thé long
ma c6 kha nﬁng xép trat tw duge. Mot vi du khong gi6i han vé phan tir ¢6 pin tinh thé long
12 man hinh tinh thé 16ng.

Vit dung ddi mau theo 4nh sang theo sang ché, nhu cic phén tir quang hoc, c6 thé
. bao gbém nén va chit lidu dbi mau theo 4nh sang theo sang ché ma dugc ndi két vao it nhit
mdt phin cua nén d6. Nhu duoc st dung trong ban mo ta nay, thuét ngit “dugc két ndi
vao” ¢6 nghia 13 gin lién voi, mot cach truc tiép hodic gian tiép bing phuong tién 1a cac
chét lidu hodc ciu truc khac.

Céc vat dung ddi mau theo anh sang theo sdng ché c6 thé bao gbm, nhu dugc thao

* luén trén day, nén ma c6 thé bao gom mot hodc nhi€u chat liéu polyme. Chat liéu doi mau
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- theo 4nh séng ciia sang ché c6 thé dugc ndi véi it nhat mot phin ctia nén bang cach: két
hop chét liéu ddi mau theo 4nh sdng vao it nhat mot phan cua chit liéu polyme cia nén;
hoic bang cach két hop chit liéu dbi mau theo anh sang vao it nhat mot phan cua chét lidu
oligome hodc chét 1iéu monome ma tir d6 nén duoc tao ra. Vi duy, theo mot phuong an
khong gi6i han, chét liéu d6i mau theo anh sang c6 thé dugc két hop vao chat lidu polyme
- ctia nén bang phuong phap duc tai chd hoic bing phuong phép hap thu. Phuong phap hép
thu va phuong phép dtc tai chd dugc thao luan mot cach chi tiét hon dudi day trong tai
liéu nay.

Trong phuong phéap hép thy, chit lidu ddi mau theo anh sang thuong dugce khuéch
tan vao chét liéu polyme cuia vat dung dugc ché tao hodc dugc tao ra truéce, nhu nén hodc
' mang méng/mang phu dugce phu truée. C6 thé dwgce thuc hién phwong phap hip thu bing
cach dim chét liéu polyme cua vat dung dugc ché tao hodc duogce tao ra trude trong dung
dich chira chét liéu d8i mau theo 4nh sing, c6 hodc khdng c6 gia nhiét. Sau d6, mic dau
khong doi héi, chit liéu ddi mau theo anh sang c6 thé dugc lién két v6i chét liéu polyme
(vi dy, ctia nén hodic mang phu).

Véi céc phuong phép dc tai chd, chét lidu ddi mau theo 4nh sang c6 thé duoc tron
vé6i: ché phdm polyme va/hodc oligome trong dung dich hodc dang da nong chay; hoic
ché pham monome & dang long, dé tao ché phdm dbi mau theo 4nh sang c6 thé duc dugc.
Sau d6, ché phidm d6i mau theo anh sang c6 thé dic duge thuong duge dua vao khoang
ctia khudn (vi dy, khuon théu kinh). Sau d6, ché phim d6i mau theo 4nh sang c6 thé duc
duge duge déng ran trong khudn dé tao vat dung d6i mau theo 4nh sang.

Véi cac vat dung d6i mau theo 4nh séng theo sang ché ma bao gdm nén, chét liéu
d6i mau theo anh sang c6 thé dwoc ndi vé6i it nhat mot phén ctia nén nhu 12 mot phan cta
mang phit ma dwoc nbi két vao it nhit mot phin cia nén d6. Nén nay c6 thé 1a nén

polyme hoidc nén vo co (nhu, nhung khong chi gi6i han &, nén thuy tinh). Chét lidu dbi
mau theo 4nh sang c6 thé duoc két hop vao it nhit mot phan cia ché phdm phu trude khi
phi ché phdm phu 18n nén. Theo cach khac, ché phim phu c6 thé duoc pha 1én nén, it
nhit dugc dong rin mot phin, va sau d6 chét liéu ddi mau theo 4nh sang c6 thé dugc hip

thu vao it nhit mot phén cta mang phu. Nhu duge st dung trong ban mo ta nay, cac thuit
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ngit “dwoc dong rin” va “dong rin” bao gdm, ma khong gi6i han &, 1am déng rin, polyme
héa, lién két chéo, lam mat va lam khd.

Céc vat dung ddi mau theo 4nh sang theo sang ché co thé dugc tao ra bing phuong
phap phu trong khudn (hodc dic trong khuén) dd dugc cong nhén trong linh vuc nay.
Bing c4c phuong phap phit trong khuoén, ché phdm phu ddi mau theo anh sang theo sang
~ ché, ché phim nay c6 thé 1a ché phdm phii 16ng hodc ché phim phu bdt, duogc phu 1én it
nhét mot phén ciia bé mit trong ctia khuodn, va sau do, it nhét mot ph?m doéng ran. Sau do,
dung dich polyme hodc dang da néng chdy, hdn hop hoic dung dich oligome hoic dung
dich monome dugc dic trong khoang khuén va dugc tiép xic v6i ché phidm phu ddi mau
theo anh séng da dugc phit trudc, va it nhit dugc déng rén mot phin, sau do, do vat dung
. d6i mau theo 4nh sang thu dugc khoi khudn. Cac vi du khong gidi han vé cac chat phu bot
ma trong d6 c4c chit liéu ddi mau theo 4nh sang theo cac phuong 4n khong gi¢i han khac
nhau dugc bdc 16 & dy c6 thé duge ding dén thi duge néu trong Patent My sb 6,068,797
& oot 7, dong 50 dén cot 19, dong 42, phin boc 16 nay dugc dwa vao day bing céch vién
din mdt cach cu thé.

| Ciing c6 thé tao vat dung ddi mau theo 4nh sang theo sang ché biang cac phuong
phap dtc chdng duge cong nhan trong linh vyc nay. Céc phwong phap dic chdng thuong
bao gbém viéc tao nén trong khudn, va sau do, tao khong gian bén trong giita nén va bé
mit bén trong ctia khudn, ma sau d6, ché phdm phit d6i mau theo anh sang dugc dua vao
d6 (vi dy, dugc bom) va sau d6, déng ran (vi dy, xtt Iy dong rén).

Theo cach khéc, cac phuong phép dic chdng c6 thé bao gdbm viéc dua nén duge
tao ra trude vao khudn, sao cho khong gian bén trong dugc dinh ranh gidi giita nén va bé
mat trong khudn, va sau d6 ché phdm phit d6i mau theo 4nh sang dwoc dua (vi dy, bom)
vao khong gian bén trong.

Ciing c6 thé tao céc vét dung ddi mau theo anh sang theo sang ché bang phuong
- phép dat 16p dugc cong nhén trong linh vuc nay. Vi phuong phap dat 16p, mang chira
chit liéu dbi mau theo anh sang theo sang ché c6 thé dwoc két dinh hodc két ndi vao mot
phén clia nén, c6 hodc khong cé chit két dinh va/hodc viéc ap dung nhiét va ap suét. Sau
d6, néu mudn, nén tht hai c6 thé dugc phu lén nén tha nhit va hai nén nay dugc dat 16p

lai v6i nhau (tirc 13, bang cach ap dung nhiét va 4p sudt) dé tao phén tir trong d6 mang
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chira chit liéu ddi mau theo 4nh sang dugc dit vao giita hai nén nay. Cac phwong phap
~ tao cic mang mong chira chét lidu ddi mau theo anh sang c6 thé bao gdm, vi du va khong
gi6i han &, két hop chét lidu ddi mau theo anh sang v6i dung dich polyme hodc dung dich
oligome hoic hén hop, duc hoac ép troi mang tir do, va, néu cn, déng rén it nhét mot
phin méang nay. Ngoai ra hodc theo cach khac, mang c6 thé duge tao ra (c6 hodc khong cé
chét liéu dbi mau theo anh séng) va dugc hip thu bing chét liéu ddi mau theo anh sang.

Ché phdm phu chira chét liéu ddi mau theo anh sang c6 thé duoc ndi vdi it nhit
mdt phan cta nén cia vat dung d6i mau theo 4nh sang bing cac phuong phéap dugc cong
nhan trong linh vic nay, nhu pht ché phidm phu chira chét 1iéu d8i mau theo 4nh sang lén
it nhat mot phin cta bé mit cia nén, va dong réan it nhat mot phin ché phidm phu. Ngoai

ra hogc theo cach khac, mang phu chira chit 1iéu d6i mau theo 4nh sang ¢6 thé dugc nbi
v6i nén nay, vi dy, thong qua mdt hodc nhidu mang phit bd sung. Vi du, trong khi khong
han ché & day, theo cic phuong 4n khong giéi han khac nhau, ché phdm phu bd sung c6
thé duge phi 1én mot phan cia bé mit ctia nén, it nhit duge dong rin mot phan, va sau d6
ché phdm phii chira chét liéu ddi mau theo 4nh sang c6 thé dugc phu 1én mang phu bd
~ sung va dugc lam déng rin it nhit mot phin. Céc phuong phap khong han ché va duoc
cong nhan trong linh vuc nay ciia viéc phi ché phdm phu 1én nén thi duoc ban dudi day
trong tai liéli nay.

Céc vi du vé cic mang phua bd sung va cic mang mong ma cé thé dwoc st dung
cing véi cac vt dung va mang pht ddi mau theo anh sang theo sang ché, bao gbm,
. nhung khong chi giéi han &: mang phu 16t va mang méng (mang nay thudong nim duéi
mang phu d_éi mau theo 4nh sédng); mang mong va mang phu bao vé (mang nay thuong
dwoc phi trén mang phu d6i mau theo 4nh sang), trong do6 co mang mong va mang phu
chuyén tiép va mang méng va mang phi chdng mai mon; mang méng va mang phi chdng
phan xa; c4c mang mong va mang pht ddi mau theo 4nh sang thong thudng; mang méng
- va mang phu phéan cuc; va cac td hop cua ching. Nhu dugc st dung trong ban mo ta nay,
thuét ngit “mang méng hodc mang phu bao v&” dugce ding dé chi mang méng hoic mang
phii ma c6 thé ngin ngira hién twong hao mon hodc mai mon, dem lai su chuyén tiép vé

cac thudc tinh tir mang phd hodc mang mdng nay sang mang phu khac, bao vé€ khdi cac
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anh huéng ctia cac héa chét phan tmg polyme héa va/hodc bao vé khoi su suy thoai do
diéu kién moi trudng, nhu, 4m d0, nhiét do, 4nh sang cuc tim, oxy, v.v.

Céc vi du vé mang phu 16t va cac mang méng ma c6 thé duoc sir dung cing voi
cdc mang pht d6i mau theo 4nh sang va/hoic vi/dé tao cac vat dung dbi mau theo anh
sang theo sang ché bao gbm, nhung khong chi gi6i han ¢, cdic mang phi va mang mong
ma bao gdm chét lién hop, cac san phdm thuy phan it nhit mot phén ctia chét lién hop, va
céc hdn hop ctia ching. Nhu dugc st dung trong ban md ta nay “chét lién hop” c6 nghia
13 chét lidu c6 nhém co6 kha nang phan Ung, lién két va/hoic két hop v6i nhom trén bé
" mit. Cac chit lién hop theo cac phuong 4n khong gidi han khac nhau duogc boc 160 & day
¢ thé bao gém cac chét hitu co kim loai nhu silan, titanat, ziriconat, aluminat, ziricon
aluminat, cac san pham thay phén cta chung va cic hdn hop cua chung. Nhu dugce st
dung trong ban md ta ndy, cum tir “cic san pham thiy phn it nhat mot phin cia cac chét
lién hop” c6 nghia 1a tir mot s6 cho dén toan bd cac nhom co thé thiy phan duogce trén chit
~ lién két 1 dugc thiy phan. Céc vi du khong gi6i han khac vé cac mang phu 16t ma thich
hop @ dung két hop véi cac phuong 4n khong gisi han khac nhau dugc boc 16 & day bao
gdm c4c mang phu 16t dwgc mod ta trong Patent My sb 6,025,026 & cot 3, dong 3 dén cot
11, dong 40 va Patent M§ b 6,150,430 & cdt 2, dong 39 dén cot 7, dong 58, nhiing phﬁn
boc 10 nay thi duge dua vao ddy bang cach vién din mot cach cu thé.

Nhu duge st dung trong ban mo td nay, thuit nglt “mang mdng va mang phi
chuyén tiép” c6 nghia 13 mang moéng hodic mang pha giup ich trong viée tao gradien vé
cac thudc tinh gitta hai mang moéng hodc mang phud, hodc mdt mang mong va mang phu.
Vi du, mic dau khong giéi han & day, mang phu chuyén tiép c¢6 thé gitip ich trong viée tao

gradien vé thudc tinh cting giita mang phu twong d6i cng va mang phu twong déi mém.
Céc vi du khong giéi han vé mang phii chuyén tiép bao gdm cic mang méng trén co s&
acrylat dugc 1am déng ran bang buc xa nhu duge mé ta trong Cong bd Pon yéu ciu cip
Patent M§ 2003/0165686 & cac doan 79-173, tai liéu ndy dugc dua vao ddy bing cach
vién din mét cach cu thé.

Nhu dugc st dung trong ban mod ta ndy, thuit nglt “mang moéng va mang phu
chéng mai mon” dugc ding dé chi chét lidu polyme c6 tinh bao vé ma thé hién tinh chéng

lai mai mon 16n hon mét chét liu tiéu chuén dung dé tham khao, vi du, polyme dugc lam
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tir monome CR-39% kha dung tir PPG Industries, Inc, khi dugc thtr nghiém theo mdt
phuong phap so véi Phuong phap Thir nghiém Tiéu chudn dé xac dinh Tinh Chéng Mai
mon ciia cidc Mang phi va Nhwa déo Trong suét ASTM F-735 ¢6 st dung Phuong phép
Cét Giao dong. Cac vi du khong gi6i han vé cac mang pha chdng mai mon bao gom cac
mang phii chdng mai mon chira c4c silan hitu co, c4c siloxan hitu co, cac mang phu chéng
mai mon trén co s& cac chét liéu vO co, nhu, silic oxit, titan oxit va/hodc ziricon oxit, va
cac mang phu chéng mai mon hitu co ma c6 thé xir Iy dwoc bing anh séng cuc tim, mang
phii chén oxy, mang phii chén UV, va c4c td hop caa ching.

Céc vi du khong gi6i han vé cidc mang moéng va mang pha chéng phan xa bao gdm
mang mot 16p, nhiéu 16p hodc mang moéng clia oxit kim loai, florua kim loai, hodc céac
chét liéu nhu vy khéc, chét liéu nay duogc léng tu 1én cac vat dung dugc boc 10 & day
(hodc trén cdc mang mong ma dugce phu 1€n céac vat dung), vi dy, thong qua phuong phap
ling tu trong chan khong, phin xa catot, v.v. Cac vi du khong gi6i han v& mang moéng va
- mang pha d6i mau theo 4nh sang thong thudng bao gdm, nhung khong chi gi6i han &, cac
mang phii v2 mang méng chira cac chat liéu ddi mau theo 4nh séang thong thudng. Cac vi
du khéng giéi han vé cic mang moéng va mang phit phan cuc bao gdm, nhung khéng chi
giéi han &, mang méng va mang phi chtra cic hop chét ludng sic da biét trong linh vuc
k¥ thuat nay.

Céc ché pham phu b6 sung (vi du, mang phi 16t va mang pha trén) ma c6 thé dugce
str dung vé6i cac ché phdm pha ddi mau theo 4nh sang theo sang ché va/hoic dé tao céc
vét dung d6i mau theo 4nh sang theo sang ché, c6 thé dugc phu 1én/duge tao ra: trén nén
trude khi phit mang phit ddi mau theo anh sang; va/hodc over mang phii ddi mau theo anh
sang duge phu trude, vi dy, mang phi 16t c6 thé duoc tao ra trén nén trude khi phi ché
- phdm phui d6i mau theo 4nh sang theo sang ché. Ngoai ra hodc theo cach khac, c6 thé phi
mang moéng hodc mang phu bd sung (vi du, trong vai trd 12 16p phu trén hoic mang phi
trén) it nhat mot phan Ién ché pham phu ddi mau theo anh sang dugc phu trude theo sang
ché. Vi duy, c6 thé tao mang phii chuyén tiép trén ché phidm pha ddi mau theo anh séng
dwoc phu trude theo sang ché, va sau d6 c6 thé phi mang pht chéng mai mon 1én mang

| pht chuyén tiép.
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Céc ché phim phu ddi mau theo 4nh sang theo sing ché bao gdm: hop chit ddi
mau theo anh sang (vi dy, naphtopyran duoc ngung tu indeno ¢6 céc cong thirc chung 111
va/hogc IV) lién két vao d6 it nhit mot nhom silan treo c6 céc cong thirc chung (I)
va/hogc (II) nhu duge md ta trén day trong tai liéu nay; ché phim nhya c6 thé dong rén;
va tlly ¥ 12 dung méi. Ché pham phu ddi mau theo anh sang c6 thé ¢ dang chéit phu 16ng
va chit phu bot dugce cdng nhan trong linh vic ndy. Cac ché phdm phit dbi mau theo anh
sang ctia sang ché co6 thé 1a cac ché pham pht rén nhiét hodc déo nong. Theo mdt phuong
an, ché phidm pha d6i mau theo 4nh sang 1a ché phim phu rén nhiét hodc c6 thé dong ran
duoc.

Ché phim nhua c6 thé dong ran duoc cia cac ché phdm phu déi mau theo anh sang
c6 thé déng rin dugc theo sang ché thuong bao gdm: chét phan {mg thir nhat (hodc hop
phdn) c6 cac nhom chure, vi du, chét phén g polyme c6 nhém chirc epoxit; va mot chét
phan tmg tht hai (hodc hop phan) 14 chit lién két chéo c6 cac nhém chirc ma ¢6 tinh phan
g v6i va c6 thé tao lién két cong hoa tri voi cac nhdm chire cia chét phan ng thtr nhét.
- MBdi chat phan tng thir nhat va thir hai ciia ché phidm nhya c6 thé déng rén dugc ciia ché
phim phu déi mau theo 4nh séng c6 thé dong rin duge c6 thé doc 1ap bao gdm mét hoic
nhiéu loai ¢6 nhém chirc, va c6 mit theo lugng du dé dem lai cac mang phu d6i mau theo
anh sdng duogc lam dong rin ¢6 su két hop thich hgp cta céc thude tinh vat 1y, vi du, do
nhin, d9 trong quang hoc, d chéng chiu dung moéi va dd cung,

Céac vi du v& cac ché phém nhuya c6 thé doéng rén dugc ma c6 thé dugc st dung véi
céc ché phdm phu ddi mau theo anh sang c6 thé dong rin duge theo sang ché bao gbm,
nhung khong chi gi6i han ¢: ché phidm nhwa c6 thé d6ng rin duoc chua polyme c6 nhém
chirc epoxit (vi du, cac polyme (met)acrylic chira cac gdc cua glyxidyl (met)acrylat) va
chat lién két chéo c6 tinh phan Ung véi epoxit (vi dy, chira hydro hoat tinh, nhu hydroxyl,
* thiol va amin); va c4c ché phdm nhwa c6 thé dong ran duge chira polyme c¢6 nhém chirc
hydroxy va chét lién két chéo c6 nhém chirc isoxyanat bi bit (hodc bi chin).

Theo mot phwong 4n, ché phim nhya c6 thé déng ran duoc cia ché phdm phu ddi
mau theo 4nh séng ctia sang ché 14 ché phdm nhwa uretan (hoic polyuretan) c6 thé dong
rin duge. Cac ché phdm nhya uretan c6 thé déng rin dwoc hitu ich trong cac ché pham

~ pha d8i mau theo 4nh sang clia sang ché thuong bao gbém: polyme c6 nhom chirc hydro ¢6
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hoat tinh, nhu polyme c6 nhém chitc hydroxy; va chit lién két chéo c6 nhém chirc
isoxyanat bi bit (hodc bi chin). Cac polyme c6 nhém chirc hydroxy ma c6 thé duoc st
~ dung trong c4c ché phim nhu vay bao gém, nhung khong chi gi6i han &, polyme vinyl ¢6
nhom chire hydroxy dugce cong nhan trong linh vyc nay, polyeste ¢6 nhém chirc hydroxy,
polyuretan c¢6 nhom chirc hydroxy va cac hdn hop ciia ching.

Céc polyme vinyl c6 nhém hydroxy c6 thé duoc didu ché bing cac phuong phap
polyme héa gbc ty do ma chuyén gia trong linh vuc k§ thuit nay da biét. Theo mot
- phuong an cua séng ché, polyme vinyl ¢c6 nhém chtc hydroxy duoc didu ché tir nhiéu
monome (met)acrylat va duge goi ¢ ddy 13 “polyme (met)acrylic ¢6 nhém chirc hydroxy”.

Céc polyeste ¢6 nhém chirc hydroxy hitu ich trong cac ché phdm phii d8i mau theo
énh sang c6 thé déng rén dugc chira chit lién két chéo c6 nhém chirc isoxyanat bi bit co
thé dugc didu ché bing cac phuong phép dugc cong nhan trong linh vuc nay. Thong
- thuodng, diol va axit dicarboxylic hodc dieste cua axit dicarboxylic dugc cho phan tng
theo ty 1€ sao cho dwong lugng mol cia cac nhém hydroxy 1a 16n hon dwong luong mol
cua cac nhom axit carboxylic (hodc este ciia cdc nhoém axit carboxylic) véi viéc loai bd
ddng thoi nude hodc cac rugu khdi moi trudng phén' ung,

C6 thé diéu ché cac uretan c6 nhém chirc hydroxy bing céc phuong phap dugc
- cdng nhén trong linh vuc nay, vi dy, nhu dugc mo ta trén day trong tai liéu nay. Thong
thudng, mot hoac nhiéu isoxyanat c6 hai nhom chitc dugc cho phan tng véi mot hoic
nhiéu chét liéu ¢6 hai nhém hydro c6 hoat tinh (vi du, diol hodc dithiol), sao cho ty 1€ cia
cac nhém hydro c6 hoat tinh véi nhém isoxyanat 13 16n hon 1, nhu chuyén gia trong linh
vuc nay da biét.

Noi 1a “chét lién két chéo isoxyanat bi bit (hodc bi chdn)” c6 nghia 1a chét lién két
chéo co tir hai nhom isoxyanat bj bit trd 1én ¢6 thé 1am mét nhom bit (hodc khir nhém
chan) dué6i diéu kién dong rén, vi du, & nhiét do cao, dé tao nhom isoxyanat ty do va
nhém dau mut tu do. Tét hon, néu nhém isoxyanat tu do dugc tao ra b:%mg cach 1lam mat

nhém bit chét lién két chéo c6 kha ning phéan g va tao lién két cong héa tri v& co ban 1a
| 1au bén v6i cac nhém hydro c6 hoat tinh cia polyme c¢6 nhéom chirc hydro c¢6 hoat tinh (vi

dy, v6i cac nhém hydroxy ciia polyme ¢6 nhom chirc hydroxy).
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Thich hop 12 nhém déu mut cua chét lién két chéo isoxyanat bi bit khong anh
hudng bat 1oi cho ché phdm phu dbi mau theo anh sang c6 thé dong rin dugc khi lam mét
nhom bit khéi isoxyanat (tirc 13, khi n6 trd thanh nhém diu mat ty do). Vi du, thich hgp 1a
nhém d4u mut tw do khong bi ket trong mang di dwgc déng rin & dang bot khi ciing
khong déo hoéa qua mirc mang da dugc dong ran. Tét hon, néu cac nhém diu mut hiru ich
theo sang ché c6 dic diém 1 bén va én dinh hodc c6 kha ning v& co ban thoat hét khéi
mang phi hinh thanh trudce khi n6 thity tinh héa. Thong thudng, cac nhém dau mat tu do
vé co ban thoat hét khéi mang phu hinh thanh (vi du, dong rén) truéc khi né thiy tinh
" hoa.

Céc loai ciia cac nhém diu mut cda chét lién két chéo isoxyanat bi bit co thé duoc
chon tir: cac hop chit c6 nhém chire hydroxy, vi du, rugu C2-Cs mach théng hodc mach
nhénh, etylen glycol butyl ete, phenol va p-hydroxy metylbenzoat; 1H-azol, vi dy, 1H-
1,2,4-triazol va 1H-2,5-dimetyl pyrazol, cac lactam, vi du, e-caprolactam va 2-
- pyrolidinon; cac ketoxim, vi du, 2-propcanon oxim va 2-butanon oxim. Cic nhém dau
mut thich hgp khac bao gdm, morpholin, 3-aminopropyl morpholin va N-hydsoxy
phtalimit.

Isoxyanat hoic hdn hgp gdm cac isoxyanat cua chit lién két chéo isoxyanat bi bit
¢6 hai nhém isoxyanat trd 1én (vi du, 3 hodc 4 nhom isoxyanat).

Céc vi du vé céc isoxyanat thich hop ma c6 thé duge st dung dé didu ché chit lién
két chéo isoxyanat bj bit bao gdm, diisoxyanat monome, vi du, o, a’-xylylen diisoxyanat,
a, o, o’-tetrametylxylylen diisoxyanat va 1-isoxyanat-3-isoxyanatometyl-3,5,5-
trimetylxyclohexan (isophoron diisoxyanat hodc IPDI), va cic dime va trime cla

diisoxyanat monome chira lién két isoxyanurat, uretidino, biruet hodc alophanat, vi du,
trime cua IPDI.

Chét lién két chéo isoxyanat bi bit cfing c6 thé dugc chon tir cac san phdm cong co
nhom churc isoxyanat bi bit dang oligome, nhu dugc sir dung trong ban mé ta nay. Noi 1a
“san phdm cdng c6 nhém chirc isoxyanat bi bit dang oligome” c6 nghia la chit liéu ma vé
~ co ban khong c6 phdn mé rong mach polyme. Céc san phdm cdng c6 nhém chirc
polyisoxyanat bi bit dang oligome c6 thé dugc didu ché bang cac phuong phap dugc cong

nhén trong linh vyc nay tir, vi dy, hop chét chira tir ba nhém hydro c6 hoat tinh trd 1én, vi
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du, trimetylolpropan (TMP), va monome isoxyanat, vi dy, 1-isoxyanato-3,3,5-trimetyl-5-
isoxyanatometylxyclohexan (IPDI), 14n luot theo ty 16 mol 1a 1:3. Trong truong hop TMP
va IPDI, béng cach st dung k¥ thuét nap liéu thiéu va/hoic k¥ thuat téng hop dung dich
- loéng dugc cong nhén trong linh vyc nay, c6 thé didu ché dugc san pham cdng dang
oligome c6 nhém chirc isoxyanat trung binh 1a 3 (vi du, “TMP-31PDI”). Sau d6, ba nhom
isoxyanat ty do nay ddi voi mbi san phdm cdng TMP-3IPDI duge bit bing nhém ddu mut,
vi dy, rugu C»-Cs mach théng hodc mach nhanh.

Pé xic tac phan tng gifta nhém isoxyanat cta chit lién két chéo polyisoxyanat bi
. bit va cac nhém hydroxy cia polyme ¢6 nhém chirc hydroxy, mot hodc nhiéu chit xuc tac
thudng c6 mit trong ché pham pha ddi mau theo 4nh sang ¢ thé dong rin duogc theo
lugng 1a tir, vi du, 0,1 dén 5 phén trim theo trong lugng, trén co s& téng cac chét nhua rin
ctia ché pham. Céc loai chit xuc téc hitu ich bao gbm, nhung khéng chi giéi han 6, cac
hop chét kim loai, cu thé 1a, cac hop chét thiéc hitu co, vi dy, thiéc (IT) octanoat va thiéc
- dibutyl(IV) dilaurat, va cac amin bac ba, vi du, diazabixyclo[2.2.2]octan.

Céc c_:hé phim phi dbi mau theo anh sang c6 thé dong rin dugc theo sang ché, ché
phim nay bao gdm polyme ¢6 nhém chirc hydroxy va chét lién két chéo c6 nhém chire
isoxyanat bi bit, thudng c6 polyme c6 nhoém chirc hydroxy theo lugng 1a tir 55 phéan trim
dén 95 phén trim theo trong lugng, trén co so téng trong lwong cc chét nhya rén cua ché
~ phém, vi du, tir 75 phan trim dén 90 phin trim theo trong lugng, trén co s& tong trong
lwgng céc chit nhya rén cua ché pham. Chét lién két chéo c6 nhém chirc isoxyanat bi bit
thudng c6 mit trong ché phim nhya c6 thé déng rin duge theo lugng tuong Gng véi mirc
can béng cua cac khoang dugc trich dan nay, tic 1a, 5 dén 45, cu thé 1a 10 dén 25, phén
trdm theo trong lugng.

Véi céc ché phdm nhya uretan c6 thé dong rin dugc cia cac ché phim phu déi
mau theo 4nh sang c6 thé déng rin duge cia sang ché, ty 1& dwong luong cia cac duong
lugng isoxyanat trong chét lién két chéo isoxyanat bi bit v6i cac duwong lugng hydroxy
trong polyme c6 nhém chitc hydroxy thudng trong pham vi 13 1:3 dén 3:1, vi du, 1:2 dén
2:1. Trong khi c6 thé sir dung ty 18 dwong lugng nim ngoai khoang nay, nhung ching thi
~ thuodng it thich hop do nhing thiéu hut vé tinh ndng trong cic mang moéng dbi mau theo

anh séng dugc xtr Iy déng rén thu duoc tir d6. Céc ché phdm phii d8i mau theo anh sang
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6 thé déng‘rén dugc theo sang ché ma bao gdm polyme c6 nhom chirc hydroxy va chit
lién két chéo c6 nhom chirc isoxyanat bj bit thuong déng rin & nhiét do 1a tir 120°C dén
190°C trong khoang thoi gian 1a tir 10 dén 60 phut.

Tuy ¥, cac ché phidm phu ddi mau theo anh sang theo sang ché c6 thé con bao gdm
dung mdi. Cac vi du vé cac dung moi thich hop bao gdm, nhung khéng chi gi6i han &,
axetat, ruqu, keton, glycol, ete, hgp chét béo, hop chét vong béo va hop chit thom. Céc vi
du vé céac axetat bao gbm, nhung khéng chi gioi han ¢, etyl axetat, butyl axetat va glycol
axetat. C4c vi du vé cac keton bao gdm, nhung khong chi giéi han &, metyl etyl keton va
- metyl-N-amyl keton. Céc vi du v& cac hop chét thom bao gdm, nhung khong chi giéi han
&, toluen, naphtalen va xylen. Theo mot phuong 4n, mot hodc nhidu dung méi duge bd
sung vao mdi chét trong s6 chit phan tmg thtr nhit va chit phan tng thir hai. Cac hén hop
dung mdi thich hgp con bao gdm, vi du, mot hodc nhidu axetat, propanol va cac din xuét
ctia n6, mdt hoic nhidu keton, mot hodc nhiéu ruou va/hoic mdt hodic nhiéu hop chét
" thom. Néu ¢6 mdt, dung moi thuong cé mit theo lugng 1a tir 5 dén 60 phf?m tram theo
trong lugng, hodc 5 dén 40 phﬁn trdm theo trong lugng, hodc 10 dén 25 phén tram theo
trong lugng, trén co so tong trong lugng cta ché phim phu d6i mau theo 4nh sang (ké ca
trong lugng dung moi).

Céc ché phim phu ddi mau theo anh sang c6 thé déng rén dugc theo sang ché co
~ thé tly y chira chit phu gia nhu sap tao thuan lgi cho dong chay va thim wét, cac chét
kiém soéat dong chay, vi dy, poly(2-etylhexyl)acrylat, nhya phy trg dé cai bién va tdi wu
héa céc thudc tinh phi, chat chéng oxy hoa va chit hap thu anh sang cuc tim (UV). Céc vi
du v& céc chit chdng oxy héa va cac chét hép thy 4nh sang cuc tim hiru ich bao gbm

nhitng loai do Ciba-Geigy ban trén thi trudng dudi cac nhan hiéu thuong mai IRGANOX
~ va TINUVIN. Nhitng chét phu gia tiy ¥ nay, khi dugc st dung, thi thuong cd mit theo
lwong 1én dén 20 phén tram theo trong lugng (vi du, tir 0,5 dén 10 phin trim theo trong
lugng), trén co s& tong trong lugng clia cac chit ﬁhL_ra rin cta ché phim nhua c6 thé dong
rin duoc.

Céc ché pham, vt dung va ché phdm phu dbi mau theo anh sang theo sang ché c6
thé con bao gdm chét phu gia dugc cong nhén trong linh vyc nay c6 tac dung trg gitip hay

hd trg trong‘qué trinh xtr 1y va/hoéc trong tinh ning cua cac ché phém hodc vét dung. Cac
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vi dy khong gi6i han vé chét phu gia nhu vay bao gdm chat khoi ddu quang hoc, chat khéi
dAu nhiét, chat tc ché qua trinh polyme héa, cac dung mdi, cac chat 1am dn dinh 4nh sang
(nhu, nhung khong chi gidi han &, cac chat hip thy anh sang cuc tim va cac chét lam dn
dinh anh sang, nhu chit 1am 6n dinh 4nh sadng amin bi can trd (hindered amine light
stabilizers-HALS)), chit 1am 6n dinh nhiét, chit giup do khuon, chit kiém soat luu bién,
cac chét san phéng (nhu, nhung khong chi gi6i han &, chit hoat dong bé mit), chét thu
don géc tw do, cac chit xuc tac su bam dinh (nhu hexandiol diacrylat va cac chét lién
hop), va cac t6 hop va cac hdn hop cia ching.
Chét liéu d6i mau theo dnh sang theo sang ché c6 thé duoc sir dung theo lugng
(hotic ty 1&) sao cho chét liéu hitu co hodc nén (vi du, cac vat dung d6i mau theo anh sang
va mang pht ddi mau theo 4nh sang) ma chét liéu ddi mau theo 4nh sang két hop vao d6
hodc duogc két ndi thé hién céc thudc tinh quang hoc mong mubn, vi du, lugng va loai cua
cac chét liu ddi mau theo 4nh sang co thé duogc chon sao cho chét liéu hitu co hoidc nén
- ¢6 thé 1a trong sudt hoic khong mau khi chét liéu dbi mau theo 4nh sang 1a & dang dong
(tirc 13, & trang thai mat mau hodc trang thai khong dugc hoat hoa) va c6 thé bidu hién
mau thu dugc mong mudn khi chit liéu ddi mau theo 4nh sang & dang mé& (do 1a, khi duoc
hoat héa bing burc xa quang hoéa). Lugng chinh x4c ctia chét liéu ddi mau theo 4nh sang
s& dugc st dung trong céc vat dung va ché phim ddi mau theo 4nh sang khéc nhau dugc
- md ta & day 1a khong nghiém ngit vai diéu kién 13 st dung mot lwgng du dé tao ra hiéu
ttng mong muén. Lugng cu thé cta chit liéu ddi mau theo anh sang dugc str dung c6 thé
phu thudc vao mot loat yéu t& dwoc cong nhén trong linh vuc nay, nhu, nhung khong chi
gidi han &, dac diém hép thu ciia chét liéu dbi mau theo anh sang, mau va cuong do cia
méau mong mudn khi hoat hoa, va phuong phép duge st dung dé két hop hodc két ndi chét
* lidu d6i mau theo anh sang vao nén. Mic diu khong gidi han & day, theo cac phuong an
khong giéi han khac nhau dugc boc 10 & day, lugng cia chét liéu d8i mau theo 4nh sang
ma dugc két hop vao chét lidu hitu co c6 thé nim trong khoang tir 0,01 dén 40 phan trim
trong luong (vi dy, tir 0,05 dén 15, hodc tir 0,1 dén 5 ph?ln trdm trong lugng), trén co s&

trong lwong cua chit liéu hitu co.

Vi dy thye hién sing ché
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Phan 1 mo ta viée didu ché cac rrou propargylic (PA) 1-23. Phin 2 mé ta viéc didu
ché cac naphtol (1\I) 1-27. Phin 3 mo ta viéc diéu ché cac hop chét ddi mau theo 4nh séng
trung gian, dai da s6 nhitng chit ndy dugc st dung lam cac vi du so sanh (CE) 1-78. Phan
4 md ta viéc diéu ché cac vi du 1-87 st dung c4c chét liu ctia cac phn 1,2 va 3. Phin 5
~ m0 ta thir nghiém tinh nang dbi mau theo anh sang va cac két qua cua cac vi du va cac vi
du so sanh. Phin 6 mé ta viéc didu ché va thir nghiém cidc mang phud polyuretan chira vi
du 25 va vi dy so sanh 78. Cac két qua dugc ghi nhan trong céc bang 1 va 2 cho thdy rang
c4c hop chét ciia sang ché da thé hién tinh ning d6i mau theo 4anh sang dugc cai thién so
v6i cac vi du so sénh véi tinh nhay cam cao hon, AOD cao hon & trang thai bdo hoa
- va/hodc thoi gian ban phai mau nhanh hon (“T1/27), tirc 13, tri sb thép hon.

Phén boc 16 cu thé cua cac vi du Patent duoc dé cap dén trong céc phén 1-4 cua cac
Patent My: 5,458,814; 5,645,767; 7,465,415; 7,527,754; va 7,557,208; va cac Cong bd
don yéu cau cdp patent My: 2006/0228557 va 2008/0103301 thi dugc dua vao day bing
céach vién dan.

Trong cac phan dudi déy, céc tir viét tit duoc sit dung trong ban mo ta nay c¢6 nghia nhu
sau:
EtOAc - etyl axetat;
DCM - diclometan;
DMP - 3,4-dihydro-2H-pyran;
| DMAP hoidc 4-DMAP - 4-dimetylaminopyridin;
DMEF hodc dDMF - dimetylformamit khan;
DMSO - dimetyl sulfoxit;
h hodc hrs — gio;
- MeCN hodc dMeCN - axetonitril khan;
MeOH - metanol;
MS - phé khéi do duoc;
NMR — Ph cong hudng tir hat nhan proton;
TEA - trietanolamin;
. THF hodc dTHF - tetrahydrohran khan;

PTSA - axit para-toluenesulfonic; va
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VIV - ty 1€ cuia cac dung moi 12 trén co s& thé tich vai thé tich.

Phén 1 — Piéu ché cac rugu propargylic (PA) 1-23
PA-1
Tuén tht budce 1 cla vi du 1 trong US 5,458,814 dé diéu ché 1,1-bis(4-metoxyphenyl)-2-
propyn-1-ol. San phim duoc st dung ma khong can phai tinh ché thém.
PA-2
Budc 1

Quy trinh ctia buéce 1 cta vi du 7 ctia US 7,465,415B2 dugc tudn thu, chi khac 1a

(4-hydroxyphenyl)(4-metoxyphenyl)metanon dwgc sit dung thay vi (4-flophenyl)(4-

| hydroxyphenyl)metanon dé tao ra (4-(2-hydroxyetoxy)phenyl)(4-metoxyphenyl)metanon.
Phén tich MS d& x4c nhén trong lugng phén tir cia san pham.
Budc 2

Quy trinh cta budc 1 cia vi du 5 cia US 7,465,415B2 dugc tudn thi, chi khac 1a
- (4-(2-hydroxyetoxy)phenyl)(4-metoxyphenyl)metanon dwgc st dung thay cho (4-
flophenyl)(4-(2-hydroxyetoxy)phenyl)metanon dé tao ra 1-(4-(2-hydroxyetoxy)phenyl)-1-
(4-metoxyphenyl)prop—2-yn-1-01. San phim nay duogc sir dung ma khong cin phai tinh
ché thém.
PA-3
- Buéce 1

Trong binh mét ¢6 ¢6 dung tich 0,51, bis(4-flophenyl)metanon (20g) dugc hoa tan
trong DMSO (40ml), piperidin 3-metanol (9,6g) dugc bd sung va sau d6, TEA (1 1,5ml)
duoc bd sung. Hén hop phan tng duge khudy & 70°C. Sau khi 20 gi0, phan Gng dugc lam
ngudi xuéng nhiét do trong phong, nudc (0,81) duoc bd sung va hén hop thu dugc duoc
. chiét b%lng DCM (2 1an bﬁng 300ml d6i v&i mdi Ién). Pha hitu co dugc gom, dugc rira
bing nuéc (4 lan bang 300m! dbi véi méi 14n) va dung mdi dugc 1am bay hoi dé tao ra
san pham (25g). Phan tich MS da x4c nhén trong lwong phén t& cta san phédm (4-
flophenyl)(4-(3-(hydroxymetyl)piperidin-1-yl)phenyl)metanon.
Buéc 2

Quy trinh ctia budc 1 cua vi du 5 cua US 7,465,415B2 dugc tuan thud, chi khac 13
san phdm cta budc 1 (4-flophenyl)(4-(3-(hydroxymetyl)piperidin-1-yl)phenyl)metanon
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dugc sir dung thay cho (4-flophenyl)(4-(2-hydroxyetoxy)phenyl)metanon dé tao ra 1-(4-
flophenyl)-1-(4-(3-(hydroxymetyl)piperidin-1-yl)phenyl)prop-2-yn-1-ol. San phim duoc
str dung ma khong can phai tinh ché thém.

PA-4

Céc budc 2 dén 3 ctia vi du 7 US 7,465,415B2 dugc tuln thu, chi khéc 1a (4-
flophenyl)(4-metoxyphenyl)metanon dugc st dung thay cho (4-flophenyl)(4-(2-
hydroxyetoxy)phenyl)metanon dé tao ra 1-(4-metoxyphenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol. San phdm nay dwgc sir dung ma khong can phai tinh

ché thém.

. PA-5

Cac bude 1 dén 3 cla vi du 7 trong US 7,465,415B2 duoc tudn thi dé didu ché 1-
(4-(2-hydroxyetoxy)-phenyl-1-(4-morpholinophenyl)-2-propyn-1-ol. San phdm dugc sir
dung ma khong cin phai tinh ché thém,

PA-6

Budc 1 cta vi dy 5 trong US 7,465,415B2 dugc tudn thu dé didu ché 1-(4-
flophenyl)-1-(4’-(2-hydroxyetoxy)phenyl)-2-propyn-1-ol. San phidm nay dugc si dung
ma khong can phai tinh ché thém.

PA-7
Bude 1

Trong binh phan tmg 0,51, dihydroxybenzophenon (15g) dugc tao huyén phii trong
nu6e (150ml) va dung dich cia NaOH (10,9g trong 120ml) dwgc bd sung trong khi van
khudy. 2-cloetanol (31,7ml) dugc bd sung. Hon hop thu dugc duoc gia nhiét dén didu
kién hdi Iru trong 2 ngay. Hon hop nay dugc 1am ngudi xudng nhiét do trong phong va
duoc loc. Chét ran thu duogc duge gom, duge hoa tan trong THF (200ml) va dugc rira mot
'~ lan bing KOH 1M (300ml). Lép hitu co duge gom va cac dung méi duge lam bay hoi dé
tao ra 8,5g san phdm. Phan tich MS dd x4c nhan trong lugng phan tr cta bis(4-(2-
hydroxyetoxy)phenyl)metanon.

Budc 2

Binh phan ttng 0,51, dugc bd sung THF (200ml), san pham tir bude 1, bis(4-
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~ (2-hydoxyetoxy)phenyl)metanon va 3,4-dihydro-2H-pyran (DHP, 5,5ml). PTSA (57mg)
dugc bd sung va hdn hop phan tmg dugc khudy 12 gid & nhiét do trong phong. Sau @6,
dung méi dugc 1am bay hoi, chét ling dwoc hoa tan trong DCM (200ml), duogc chiét bang
K>CO3 1% nuée (mdt 1an bang 150ml) va nude mudi (100ml). Sau khi 1am bay hoi dung
mdi, san phim (7,1g) dugc gom. Phan tich MS d4 x4c nhén trong lugng phéan tr cia san
| phim bis(4-(2-((tetrahydro-2H-pyran-2-yl)oxy)etoxy)phenyl)metanon.
Budc 3

San phim cua budc 2 dugc bd sung vao binh phan ung 11 ¢6 100ml DMF. Hén
hop dugc 1am lanh xubng 5°C va dugc suc ky bang khi axetylen trong 10 phut. Huyén
» phi ddc cua natri axetylua (18% trong lugng trong xylen/dau mé tir Aldrich, 7ml) duoc
b6 sung tat ci trong mot 1an. Hon hop phan tmg dugce khudy trong 0,5 gid va sau dé, loai
bé da lanh ra. Sau 10 git. Hon hop dugc rét vao binh chira da lanh (150g) va duoc khuéy
trong 10 phat. EtOAc (300ml) dugce bd sung va pha hdn hgp dugc tich. Trong sudt qua
trinh tach pha, dung dich bdo hoa ctia NH4Cl (250ml) dwgc bd sung. Lép hitu co da duge
~ thu hdi dwgc rira bing nude (2 14n bang 150ml déi v6i mdi 14n). Dung dich thu dugc duoc
cb bang cb quay d& thu dugc 21g san pham. Phén tich MS da x4c nhan trong lugng phén
t ciia san phém 1,1-bis(4-(2-((tetrahydro-2H-pyran-2-y 1 Joxy)etoxy)phenyl)prop-2-yn-1-
ol.
PA-8

Céc budc 1 dén 2 ctia PA-3 dugc tun thi, chi khac 1a 4-hydroxy piperidin dugc s
dung thay vi piperidin 3-metanol dé tao ra 1-(4-ﬂophenyl)—1-(4-(4-hydroxypiperidin-1-
yl)phenyl)prop-2-yn-1-ol. San phim dugc sit dung ma khong cin phai tinh ché thém.
PA9

Cé4c buéc 1 dén 2 clia PA-3 duogce tuan thu, chi khac 1a piperidin 2-metanol dugc st
- dung thay vi piperidin 3-metanol dé tao ra 1-(4-flophenyl)-1-(4-(2-
(hydroxymetyl)piperidin-1-yl)phenyl)prop-2-yn-1-ol. San phdm dugc sir dung ma khong
can phai tinh ché thém.
PA-10

Cic buéc 1 dén 2 cia PA-3 dugc tudn thd, chi khic la (4-
- flophenyl)(phenyl)metanon dugc st dung thay vi bis(4-flophenyl)metanon dé tao ra 1-(4-
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- (3-(hydroxymetyl)piperidin-1-yl)phenyl)-1-phenylprop-2-yn-1-ol. San phdm dugc su
dung ma khdng cn phai tinh ché thém.
PA-11

Céc budc 1 dén 2 cua PA-3 dugc tudn thi, chi khac 1a piperazin-1-carbaldehyt
dwoc sir dung thay vi piperidin 3-metanol dé tao ra 1-(4-flophenyl)-1-(4-(4-
formylpiperazin-1-yl)phenyl)prop-2-yn-1-ol. Phén tich MS da x4c nhan trong lugng phan
tl clia san pham.
PA- 12

Quy trinh cta budc 1 cua vi du 5 cia US 7,465,415B2 dugc tuan thu, chi khéac 1a
(4-bromphenyl)(phenyl)metanon dwgc st dung thay cho (4-flophenyl)(4-(2-
~ hydroxyetoxy)phenyl)metanon dé tao ra 1-(4-bromphenyl)-1-phenylprop-2-yn-1-ol. San
phim duge sir dung ma khong can phai tinh ché thém.
PA- 13

Céc buéc 1 dén 2 ciia PA-3 dugc tuan thu, chi khac 1a 2-(piperazin-1-yl)etanol
duoc st dyng thay vi piperidin 3-metanol dé tao ra 1-(4-flophenyl)-1-(4-(4-(2-
* hydroxyetyl)piperazin-1-yl)phenyl)prop-2-yn-1-ol. San phdm nay dugc st dung ma
khong can phai tinh ché thém.
PA- 14

Céc budc 1 dén 2 ciia PA-3 duoc tudn thi, chi khac 1a morpholin-2-ylmetanol

dugc sir dung thay vi piperidin 3-metanol dé tao ra 1-(4-flophenyl)-1-(4-(2-

| (hydroxymetyl)morpholino)phenyl)prop-2-yn-1-ol. San phim nay dugc st dung ma
khong can phai tinh ché thém.
PA-15
Buéce 1

Trong binh di sdy kho, trong moi truong khi nito, 4-metoxybenzophenon (32g)
dugc hoa tan trong axit axetic (250ml) va sau d6, Br, (20ml) duoc bd sung tir ti. Dung
dich dugc khuéy & nhiét do trong phong trong 48 gid. Sau d6, hdn hop duge pha lodng
bang DCM (250ml) va dugc ria bang dung dich K2COs nuée 5% trong lugng (200ml) va
sau d6, bang K2CO3 nude bdo hoa (500ml). Pha hitu co thu dugc dugc gom va dugc rira

~ béng 1M dung dich nu6c ciia NaHSOs (300ml) va sau dé, bing nuéc mudi (200ml). Pha
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* hitu co dugce thu hoi, dugc lam kho trén Mg>SO4 va dugce loc. Sau khi 1am bay hoi dung
mdi, 38g san phdm dwoc gom. Phén tich MS da xéac nhan trong lugng phéan tir cua san
phdm (3-brom-4-metoxyphenyl)(phenyl)metanon.
Buéce 2

Quy trinh cta budce 1 ctia vi du 5 cia US 7,465,415B2 duge tuan thd, chi khac 1a
(3-brom-4-metoxyphenyl)(phenyl)metanon dugc sit dung thay cho (4-flophenyl)(4-(2-
hydroxyetoxy)phenyl)metanon dé tao ra 1-(4-flophenyl)-1-(4-(3-
(hydroxymetyl)piperidin-1-yl)phenyl)prop-2-yn-1-ol. San phdm nay duogc st dung
ma khong can phai tinh ché thém.
PA-16
~ Budc 1

Quy trinh cua budc 1 cia PA-15 dugc st dung, chi khac 1a (4-flophenyl)(4-
metoxyphenyl)metanon dugc st dung thay vi 4-metoxybenzophenon d thu dugc (3-
brom-4-metoxyphenyl)(4-flophenyl)metanon.

Budce 2

| Céac budc 2 dén 3 cua vi du 7 cua US 7,465,415B2 duoc tuan thu, chi khac 1a ((3-
brom-4-metoxyphenyl)(4-flophenyl)metanon dugc sir dung thay cho (4-flophenyl)(4-(2-
hydroxyetoxy)phenyl)metanon dé tao ra 1-(3-brom-4-metoxyphenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol. San phdm duge st dung ma khong can phai tinh ché
~ thém.
PA-17

Céc bude 2 dén 3 clia vi du 7 cia US 7,465,415B2 dugc tun thi, chi khac 1a (4-
flophenyl)(4-metoxyphenyl)metanon dugc st dung thay cho (4-flophenyl)(4-(2-
hydroxyetoxy)phenyl)metanon va morpholin-2-ylmetanol dugc st dung thay vi
_ morpholin d tao ra 1-(4-(2-(hydroxymetyl)morpholino)phenyl)- 1-(4-
metoxyphenyl)prop-2-yn-1-ol. San phim dugc sir dung ma khong cén phai tinh ché thém.
PA- 18 |

Bude 1 dén 2 ctia PA-3 duoc tuan thi, chi khac 1a piperidin-4-ylmetanol dugc st

dung thay vi piperidin 3-metanol dé tao ra 1-(4-flophenyl)-1-(4-(4-
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- (hydroxymetyl)piperidin-1-yl)phenyl)prop-2-yn-1-ol. San phdm dugc sir dung ma khong
can phai tinh ché thém.
PA-19 |
Budce 1

Binh phan tng 0,51 duge bd sung DMF (200ml), dihydroxybenzophenon (15g) va
K>COs (29g). Hon hgp thu dugc dugc khudy trong méi truong khi nito va alylbromua
(48ml) dwoc bd sung. Phan tmg dwoc khudy trong 12 gio & 75°C. Hdn hop dugc loc qua
giéy loc va chét loc dugc dugce thu gom. DCM (250ml) duogc bd sung, va hdn hop dugc
rira bang nude (5 14n bang 400ml di véi mdi 1an). Lép hitu co thu dwoc dugce gom va cac
dung moi duge 1am bay hoi dé tao ra 19g san phidm. Phén tich MS d& x4c nhén trong
- lugng phan tir ciia bis(4-(alyloxy)phenyl)metanon.
Buéce 2

San phdm cia budc 1 duge bd sung vao binh phan tmg 11 ¢6 100ml DMF. Hén
hop dugce 1am lanh xudng 5°C bing bé d4 lanh va duoc suc khi bang khi axetylen trong 10
phat. Huyén ph dic coa natri axetylua (18% trong lugng trong xylen/dau khoang tir
* Aldrich, 22ml) dugc bd sung tit ca trong mot 1an. HOn hop phéan tng duoc khudy trong
0,5 gid va sau do, loai bé da lanh ra. Sau 10 gio. Hén hop duge rot vao binh chira da lanh
(150g) va duge khudy trong 10 phut. EtOAc (300ml) duoc bd sung va pha hdn hop dugc
tach. Trong sudt qua trinh tach pha, dung dich bdo hoa ciia NH4Cl (25 Oml) dugc bd sung.
Lép hitu co dd duge thu hdi duge rira bang nudc (2 14n bing 150ml dbi véi mdi 1an).
\ Dung dich thu dugc duge co biang ¢d quay dé thu duoc 21g san phim. San pham 1,1-
bis(4-(alyloxy)phenyl)prop-2-yn-1-ol dugc st dung ma khong can phai tinh ché thém.
San phdm nay dugc st dung ma khong can phai tinh ché thém.
PA-20

Bude 1

| Quy trinh cta buée 1 ciia PA-19 dugce tudn thu, chi khéc 1a (4-flophenyl)(4-
hydroxyphenyl)metanon dugc st dung thay vi dihydroxybenzophenon dé thu duogc (4-
(alyloxy)phenyl)(4-flophenyl)metanon. Phan tich MS d3 xac nhén trong lugng phén tir
ctia san phim.

~ Buéc2
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Céc budce 2 dén 3 cia vi du 7 ciia US 7,465,415B2 dugce tuan thi, chi khac 13 (4-
| (alyloxy)phenyl)(4-flophenyl)metanon dugc st dung thay cho (4-flophenyl)(4-(2-
hydroxyetoxy)phenyl)metanon d tao ra 1-(4-(alyloxy)phenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol. San pham dugc sir dung ma khong can phai tinh ché
thém,

- PA-21]

Céac bude 2 dén 3 cia vi du 13 trong US2006/0228557A1 dugc tudn tha dé tao ra
1-phenyl-1-(4-(2-hydroetoxy)phenyl)-2-propyn-1-ol. San phim duoc sit dung ma khong
khong can phai tinh ché thém.

PA-22
- Buée 1

Trong binh khd 500ml, san phim cua buéc 1 cia PA-2 (4-(2-
hydroxyetoky)phenyl)(4-metoxypheny1)metanon (8g) dugc hoa tan trong DMF khan
(100ml) va NaH (5,6g, 55% bot) duge bd sung. Hén hop duge khudy trong 1 gi trong
mdi truong khi nito va sau d6, alyl bromua (14,8ml) dugc bd sung tir tir. Sau 12 gio, phan
- {mg dugc t6i bing cach bd sung 50ml nuéc. Hon hop thu duge dwoc chiét bing DCM
(200ml) va pha hitu co dd dugc gom dugc rira bang nudc (5 lan bang 250ml dbi véi mdi
14n). Dung méi dugc lam bay hoi dé thu gom chét ling. Phan tich MS h trg trong luong
phan tlr ctia san phim (4-(2-(alyloxy)etoxy)phenyl)(4-metoxyphenyl)metanon (10g).
Budc 2

Quy trinh ctia budce 1 cua vi du 5 ciia US 7,465,415B2 dugce tuan thd, chi khac 1a
(4-(2-(alyloxy)etoxy)phenyl)(4-metoxyphenyl)metanon dugc st dung thay cho (4-
flophenyl)(4-(2-hydroxyetoxy)phenyl)metanon dé tao ra 1-(4-(2-(alyloxy)etoxy)phenyl)-
1-(4-metoxyphenyl)prop-2-yn-1-ol. San phdm dugc sir dung ma khong can phai tinh ché
thém.

- PA-23
Budce 1

Binh phan tng 0,51 dugc bd sung DMF (200ml), (4-hydroxyphenyl)(4-

metoxyphenyl)metanon (15g) va K2COj3 (27g). Hon hgp thu dwoc duoc khudy trong moi

truong khi nito va butylbromua (25ml) dwgc bd sung. Hon hop phan tmg duoc khudy
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trong 12 gio & 75°C . Hon hop duge loc qua gidy loc va chét loc dugc duoc thu gom.
~ DCM (250ml) dugc bd sung, va hén hgp dugc rira bang nude (5 1in bang 400ml dbi véi
mdi 14n). Lop hitu co thu duge duoc gom va cac dung méi dugc lam bay hoi dé tao ra 17g
san phidm. Phan tich MS dd x4c nhan trong luong phan t clia (4-butoxyphenyl)(4-
metoxyphenyl)metanon.
Budc 2

Quy trinh cua bude 1 cta vi du 5 cia US 7,465,415B2 dugc tuan thu, chi khac 1a
(4-butoxyphenyl)(4-metoxypbenyl)metanon dugc sit dung thay cho (4-ﬂophenyl)(4-(2—
hydroxyetoxy)phenyl)metanon dé tao ra 1-(4-butoxyphenyl)-1-(4-metoxyphenyl)prop-2-

yn-1-ol. San phim nay dugc sit dung ma khong can phai tinh ché thém.

- Phén 2 - Piéu ché naphtol (N) 1-27

N-1

Céac buée 1 dén 5 cua vi du 1 trong US2006/0228557A1 dugc tuan tha dé tao ra
2,3-dimetoxy-7,7-dimetyl-9-brom-7H-benzo[c]fluoren-5-ol. Phan tich MS d4 xac nhin
trong lugng phan tir ctia san phim.
N2

Céc buée 1 dén 6 trong vi dyu 1 trong US2006/0228557A1 dugc tuan tha dé tao ra
2,3-dimetoxy-7,7-dimetyl-9-xyano-7H-benzo[c]fluoren-5-ol. Phan tich MS d3 xac nhén
trong lwong phan tir ctia san phim.

N-3

| Budc 1 trong vi du 2 trong US2006/0228557A1 dugc tudn thu dé tao 2,3-
dimetoxy-7,7-dimetyl-9-carboxy-7H-benzo[c]fluoren-5-01. Phan tich MS dd x4c nhén
trong lwong phan tir cia sn phim.
N-4

Budc 4 trong vi du 7 trong US7465415B2 dugc tudn thu dé tao 7,7-dimetyl-7H-
benzo[c]fluoren-5-ol. Phén tich MS d4 x4c nhan trong lwong phén tir ctia san phim.
N-5 |

Cac budc 3 dén 6 trong vi du 1 trong US7527754B2 duge tudn thu dé tao ra 3,9-
diflo-7,7-dimetyl-7H-benzo[c]fluoren-5-ol. Phan tich MS da x4c nhén trong lwgng phan

. tr cda sdn pham.
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N-6

San phim ciia budc 5 cua vi dy 4 trong US 5645767 (10g) dugc hoa tan trong
dTHF (100ml) trong binh phan mg 11. Dung dich thu dugc dugc 1am lanh xudng 0°C
trong bé d4 lanh. MeMgBr (65ml ciia 1,4M trong THF) dugc bd sung thong qua phéu bd
sung va hdn hop phan tng dugc duy tri trong bé d4 lanh trong 1 gir va sau dé, duoc dun
hdi Iru. Sau khi 3 gior & didu kién hdi luu, hdn hop phan tng dugc 1am nguodi xudng nhiét
- d0 trong phong va dugc tdi bang cach bd sung cic phin phin wdc nhod cia NH4CI nuée
bdo hoa (5 lan bang 10ml dbi véi mdi 1An). Hn hop dugc rét vao binh chira d4 lanh
(150g). Hn hop thu dugc dugc chiét bang EtOAc (250ml). Pha hitu co da dugc thu hoi
dugc rira bing nude mudi (100ml) va sau d6, dugc lam khd trén Mg,SO4. Sau khi loc va
l1am bay hoi dung méi, san phim 3,7,9-trimetyl-7H-benzo[c]fluoren-5,7-diol dugc gom
- (10,4g). Phan tich MS d3 xac nhan trong luong phan tit ciia san pham.
N-7

Quy trinh cia budc 1 cta vi du 5 trong US 2006/022855YAI dugc st dung, chi
khéc la axit 4-triflornetylphenylboronic dugc st dung thay vi axit 4-flophenylboronic dé
tao 2,3-dimetoxy-7,7-dimetyl-9-(4-(triflometyl)phenyl)-7H-benzo[c]fluoren-5-ol. Phén
~ tich MS da xac nhén trong lugng phén tir clia san pham.
N-8
Budc 1

San phim cta N-2 (10g) 2,3-dimetoxy-7,7-dimetyl-9-xyano-7H-benzo[c]fluoren-

5-ol, DHP (Sml), PTSA (0,1g) va DCM (250ml) dugc gdp lai trong binh phan tng 0,51

| trong moi trudong khi nito. Hon hop duge khudy trong 4 gir va sau d6, duge rét vao dung
dich Na,COs3 bdo hoa trong nuéc (150ml). Pha hitu co duoc gom va dugc lam khé trén
Mg;SO4. Sau khi loc va lam bay hoi dung méi, san phdm 2,3-dimetoxy-7,7-dimetyl-5-
((tetrahydro-2H-pyran-2-yl)oxy)-7H-benzo[c]fluoren-9-carbonitril (12g) duge gom va
- dugc sir dung trong budc tiép theo ma khong phai tinh ché.
Budc 2

San phém cia bude 1 (12g) duge hoa tan trong fert-butanol (200ml) trong binh
phén ing va sau d6, KOH (4,8g) va 1-bromhexan (10g) duoc bd sung. Hon hop dugc dun

héi luu trong 6 gid va dugce lam mat xubng nhiét do trong phong. Sau khi lam bay hoi
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dung moi chét ling da dugc thu hdi dugc hoa tan trong EtOAc (400ml) va duoc rira bang
nuée (3 1an bang 150ml dbi véi mai 14n). Pha hiru co thu duge dugc gom va dung moi
dugc lam bay hoi dé thu duoc san phim N-hexyl-2,3-dimetoxy-7,7-dimetyl-5-
((tetrahydro;2H-pyran-2-yl)oxy)-7H-benzo[c]ﬂuoren-9-carboxamit (12g), chéit nay dugc
stt dung nguyén nhu vay cho budc tiép theo.
Buéce 3

San phim cia budc 2 (12g) dugc hoa tan trong MeOH (250ml) trong binh phén
g va HCI (37%, 0,5ml) dugc bd sung. Hon hop dwgc gia nhiét dén didu kién hdi luu
trong 3 gid va dugc 1am mat xubng nhiét d6 trong phong. Dung mdi dugc 1am bay hoi
bing c¢b quay va chit ling da duoc thu hdi duge hoa tan trong DCM (200ml), dugc rira
bang nuéc (100ml) va sau d6, bing nude mudi (100ml). Pha hitu co thu duge duge tach
~ va sau khi lam bay hoi dung méi, san phdm (10g) 2,3-dimetoxy-7,7-dimetyl-9-
hexylcarbamoyl-7H-benzo[c]fluoren-5-ol. Phén tich MS d& xac nhan trong luong phan tir
ctia san phm.
N-9

Trong binh phan tng d& dugc lam kho, piperidin-3-metanol (3g) va san phdm cua
~ N-8 (3g) duoc hoa tan trong dTHF (60ml), dung dich dugc 1am lanh trong bé d4 lanh va
n-BuLi (2M trong xyclohexan, 35ml) dwgc bd sung tir tir bing cach st dung bom tiém.
Hdn hgp thu duge duge khudy 15 phit trong bé da lanh va sau d6, dugc dun hdi luu trong
3,5 giv. Hon hop nay dugc khudy qua dém & nhiét do trong phong. Phan ing duoc toi
bang nudc (25ml) va dung dich NH4CI bao hoa trong nuéc (40ml). Hon hop dugc chiét
" bang EtOAc (100ml) va 16p hiru co duge gom. Sau khi 1am bay hoi dung méi, san phdm
(3,4g) dugc gom. Phan tich NMR da cho thdy san phdm nay c6 chu tric nhét quén véi 2-
(3-(hydroxymetyl)piperidin-1-yl)-,3-dimetoxy-7,7-dimetyl-9-hexylcarbamoyl-7H-
benzo[c]fluoren-5-ol.

N-10

| Quy trinh cuia budc 6 cta vi du 5 trong US7557208 duoc tudn thu, chi khéac la
piperidin dugc st dung thay vi morpholin dé tao ra 3-metoxy-7,7-dimetyl-2-(piperidin-1-
yD)-7H-benzo[c]fluoren-5-ol. Phan tich MS dd x4c nhén trong lugng phan tir cia san

phim.

-76-



21578

N-11

Céc budc 1 dén 6 ciia vi du 1 trong US2008/0103301A1 dugc tuan thi dé tao ra
2,3-dimetoxy-7,7-dimetyl-9-(triflometyl)-7-benzo[c]fluoren-5-ol. Phan tich MS di xac
nhén trong lugng phan t ciia san phém,
N-12

Budce 1 cua vi dy 9 trong US2006/0228557A1 dugc tudn tha dé tao 2,3-dimetoxy-
7,7-dimetyl-9-(phenyletynyl)-7H-benzo[c]fluoren-5-ol. Phén tich MS d& x4c nhén trong
lugng phan tir cia san phim,
N-13 |
Budéce 1

Quy trinh cua budc 1 ctia vi du 5 trong US 200610228557A1 duge st dung, chi
khéc 12 axit 2-triflometylphenylboronic dugc sit dung thay vi axit 4-flophenylboronic dé
tao ra 2,3-dimetoxy-7,7-dimetyl-9-(2-(triflometyl)phenyl)-7H-benzo[ c]fluoren-5-ol. Phan
tich MS da x4c nhén trong lugng phan tir cia san pham.
Budc 2

Quy trinh cta budc 6 cuia vi du 5 trong US7557208 dugc st dung, chi khac 1a 3-
. dimetoxy-7,7-dimetyl-9-(2-(triflometyl)phenyl)-7H-benzo[ c]fluoren-5-ol dugc st dung
thay vi 2,3-dimetoxy-7,7-dimetyl-7H-benzo[c]fluoren-5-ol dé tao ra 3-metoxy-7,7-
dimetyl-2-(piperidin-1-y1)-9-(2-(triflometyl)phenyl)-71-1-benzo[c]fluoren-5-ol. Phén tich
MS da x4c nhén trong lugng phan tir ctia san pham.
N-14

Quy trinh cua budc 6 cua vi du 5 trong US7557208 duoc st dung, chi khac 1a
piperidin 3-metanol dwgc st dung thay vi morpholin d& tao ra 2-(3-
(hydroxymetyl)piperidin-1-yl)-3-metoxy-7,7-dimetyl-7H-benzo[c]fluoren-5-ol. Phén tich
MS d4 x4c nhan trong lugng phan tir cia san phim.
N-15

Quy trinh cta buéc 1 cia vi du 5 trong US 2006/0228557A1 duoc st dung, chi
khéc 1a axit 4-xyanophenylboronic dugc sit dung thay vi axit 4-flophenylboronic dé tao ra
9-(4-xyanophenyl)-2,3 -dimetoxy-7,7-dimetyl-7H-benzo[c]fluoren-5-ol. Phan tich MS da

xac nhan trong lugng phan tir cia san pham.
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N-16

Quy trinh cta budc 6 cia vi du 5 trong US7557208 dugc st dung, chi khac 1a san
phim tir céc bude 1 dén 6 clia vi du 1 trong US2008/0 103 301 Al duge st dung thay vi
2,3-dimetoxy-7,7-dimetyl-7H-benzo[c]fluoren-5-0l va N,N-dietylamin thay vi piperidin
dugc st dung dé& tao ra 2-(dietylamino)-3-metoxy-7,7-dimetyl-9-(triflometyl)-7H-
benzo[c]fluoren-5-ol. Phén tich MS d4 xac nhén trong lugng phan tir cia san phim.
N-17

Quy trinh cta budc 6 cta vi dy 5 trong US7557208 dugc st dung, chi khac 1a san
phdm tir bude 1 cia vi du 6 tir US 2006/0228557A1 2,3-dimetoxy-7,7-dimetyl-9-phenyl-
7TH-benzo[c]fluoren-5-01 dugc st dung thay vi 2,3-dimetoxy-7,7-dimetyl-7H-
benzo[c]fluoren-5-01 dé tao ra 3-metoxy-7,7-dimetyl-9-phenyl-2-(piperidin-1-yl)-7H-
benzo[c]fluoren-5-ol. Phén tich MS d4 x4c nhan trong lugng phén tr ciia san pham.
N-18

Quy trinh cta N-21 dugc tudn thu, chi khac 12 morpholin dugc sit dung thay vi
piperidin @& tao ra 3-metoxy-7,7-dimetyl-2-morpholino-9-phenyl-7H-benzo[c]fluoren-5-
ol. Phén tich MS da x4c nhan trong lugng phén tir ctia san phim.

N-19

| San phdm ciia N-3 (1,5g) dugc hoa tan trong dTHF (50ml) trong binh phan Gng va
dugc 1am lanh xudng 5°C trong bé d4 lanh. Sau d6, dung dich cia phtrc chit BH;-THF
IM trong THF (12ml) dugc bd sung tir tir va hdn hop thu dugc dwoc khudy & nhiét do
trong phong trong moi trudng khi nito trong 12 gis. Nudc (30ml) duge bd sung va hdn
~ hop thu duge dugce chiét bang EtOAc (100ml). Sau khi lam bay hoi dung mdi, san phdm
9-(hydroxymetyl)-2,3-dimetoxy-7,4-dimetyl-7H-benzo[c]fluoren-5-ol dugc gom (1,2g) va
dugc st duﬁg ma khong cin phai tinh ché thém. |
N-20
Budce 1

Quy trinh ciia cac budc 1 dén 5 cia vi du 1 trong US 5645767 dirqc tuan thu, chi
khac 1a bis(4-metoxyphenyl)metanon dugc st dung thay cho 4,4 dimetylbenzophenon dé
tao ra 5-hydroxy-3,9-dimetoxy-7H-benzo[c]fluoren-7-on.
Buéce 2
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San pham ctia budc 1 (5 g) duoc hoa tan trong dTHF (70ml) trong binh phan tng.
Dung dich thu duge duge lam lanh xuéng 0°C trong bé d4 lanh. n-BuLi (2,5M trong
- Hexan, 20ml) dugc bd sung va hdn hop phén tng dugc duy tri trong bé da lanh trong 1
gio va sau d6, duoc 1am 4m 18én dén nhiét do trong phong. Sau 2 gid, hdn hop phan tng
dugc t6i bing cach bd sung cac phan phan wdc nho cia dung dich NH4Cl bdo hoa trong
nuée (40ml). Hdn hop duge rét vao binh chia da lanh (100g). Hn hop thu dugc dugc
chiét bang EtOAc (150ml). Pha hitu co da dwoc thu hdi duge rira bing nuéc mudi
- (100ml) va sau dé, dugc lam kho trén Mg>SO4. Sau khi loc va 1am bay hoi dung moi, san
phim 7-butyl-3,9-dimetoxy-7H-benzo[c]fluoren-5,7-diol dugc gom (5,5g). Phan tich MS
da x4c nhan trong luong phan tir ciia san phim.
N-21
Buéc 1

Hén hop gdém san phim ciia bude 5 cua vi du 4 trong US 5645767 (20g) 3.9-
dimetyl-5-hydroxy-7H-benzo[ C]-fluoren-7-on, hydrazin hydrat (50-60%, 130g), K2CO3
khan (168g) va dietylen glycol (600ml) trong binh phan tmg 21 dugc gia nhiét dén didu
kién héi luu (x4p xi 190°C) trong 6 gid. Dung dich nay dugc 1am ngudi xudng nhiét do
trong phong va nuéc (350ml) dugc bd sung. Hén hop thu duge duge rét vao HCI nuée
- (6M, 400ml) va dugc chiét bing EtOAc (2 1dn bing 500ml déi véi mdi 1dn). Pha hitu co
dugc gom va duge rira bing nuéc mudi (250ml). Sau khi lam bay hoi dung moi, san
phim 3,9-dimetyl-7H-benzo[c]fluoren-5-ol (15g) dwoc gom.
Buéce 2

San phim tir bude 1 (5g) dwoc hoa tan trong dietyl ete khan (150ml) trong binh
| phén tng va dung dich thu dugc dugc lam lanh xudng -50°C trong bé bing kho trong
axeton. n-BuLi (2,5M trong Hexan, 17ml) dugc bd sung tir tir. Hon hop duoc khudy trong
10 phut trong bé lanh va sau do 13, 1 gi® & nhiét do trong phong. Hdn hop phan tng dugc
rét vao bing kho dugce nghién nhé (30g). Nude duge bd sung (40ml) va dung dich duogc
- chinh dén d6 pH trung tinh bang cach str dung HCI duoc pha loang. Hon hop duoc chiét
bang EtOAc (300ml) va pha hitu co duge gom. Viéc lam bay hoi dung moi thu duoc san
phim axit 5-hydroxy-3,9-dimetyl-7H-benzo[c]ﬂuoren—7-carboxylic (4,5g) san phdm nay

dugc sir dung trong buéc tiép theo ma khong can phai tinh ché thém.
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Budce 3

San phim cia budc 2 (4,5 g) duoc hoa tan trong MeOH (200ml) va 3 giot H>SOq4
_ dugc bd sung. Hon hop dugc gia nhiét dén diéu kién hdi luu trong 3 gid va dugc lam
ngudi xudng nhiét do trong phong. Sau khi 1am bay hoi dung méi, chét ling thu dugc
duoc hoa tan trong DCM (150ml) va dugc rira bang nuéc mudi (50ml). Lép hitu co duoc
gom va dung méi dugc 1am bay hoi dé thu dwoc san phdm metyl 5-hydroxy-3,9-dimetyl-
7TH-benzo[c]fluoren-7-carboxylat (4,5g). Phan tich MS da x4c nhan trong luong phan tir
~ cua san phim.
N-22
Buédce 1

Brom(3-metoxyphenyl)magie (1M trong THF, 98ml) dugc rét vao binh kho 11 va
hén hop ndy duge lam lanh trong bé d4 lanh. Bis[2-(N,N-dimetylamino)-etyl] ete (1
- 8,6ml) dugc bd sung thanh mot phan trong khi vin khudy. Sau 25 phut, dung dich duoc
b sung tir tr vao dung dich dd dugc 1am lanh ctia 4-biphenyl carbony1 clorua (21g) trong
dTHF (40ml). Sau 10 phut, bé d4 lanh dugc loai ra va hén hop phan ing duoc trdn & nhiét
do trong phong trong 12 gid. Nudce (150ml) duge bd sung vao hdn hop phan ung, va do
pH dugc didu chinh dén 5 bing HCI d4m dic (10ml). Hon hop dugc chiét bing cach sur
- dung EtOAc (2 14n bing 300ml ddi véi mdi 1an). Sau d6, phan hitu co da dugc thu hdi
dugc rira bang nude (200ml), nude mudi (200ml) va dugc lam kho trén Mg,SOs. Sau khi
loc va 1am bay hoi dung mdi, san phim (28g) dwoc gom. Phén tich MS da x4c nhén trong
lwong phan tir cia [1,1°-biphenyl]-4-yl(3-metoxyphenyl)metanon.
Budc 2

Céac budc 1 dén 5 cia vidu 1 trong US2006/0228557A1 dugc tuan thu, chi khac 1a
[1,1’-biphenyl]-4-yl(3-metoxyphenyl)metanon dugc st dung thay cho 3,4-dimetoxy-4’-
bromobenzophenon dé tao ra 2-metoxy-7 ,7-dimetyl-9-phenyl-7H-benzo[c]fluoren-5-ol.
Phan tich MS d& x4c nhan trong lugng phan tir ciia san phim.

N-23

| Céc budc 1 dén 5 trong vi du 1 trong US2006/0228557A1 dugc tuan thd, chi khac
1a [1,1°-biphenyl]-4-yl(3-metoxyphenyl)metanon dugc sit dung thay cho 3,4-dimetoxy-4’-

bromobenzophenon va trong budce 4, etyl lithi dugc sir dung thay vi metyl magie clorua
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dé tao ra 7,7-dietyl-2-metoxy-9-phenyl-7H-benzo[c]fluoren-5-ol. Phan tich MS d3 xac
nhén trong lugng phan tir cia san phim.
N-24
~ Buéce 1

Binh phan tng 11 chira anhydrit axetic (600ml) dugc bd sung 7,7-dimetyl-7H-
benzo[c]fluoren-5-o0l (150g), sau d6 1a bd sung, 4-dimetylaminopyridin (DMAP) (0,2g).
Hén hop phan tmg duogc gia nhiét dén 130°C va duoge duy tri & nhiét d6 nay trong 2 dén 3
gio. Hon hop phan ung thu duge dugc 1am ngudi xubng 120°C va dugc duy tri & nhiét do
ndy qua dém va dugc lam ngudi xubng nhiét do trong phong trude khi duge rét vao nude
da va duogc ‘khqu trong 2 gio. Chét rin mau tréng nhat dugc tao ra va dugc gom béng
cach loc. Chét rin da duge thu hdi duoc rira béng nudc, va sau do, béng MeOH/nudc (thé
tich/thé tich, 50/50). San pham 7,7-dimetyl-7H-benzo[c]fluoren-5-yl axetat duoc lam
‘ khong trong khong khi dé thu duge 175 g chét rén va dugc sir dung trong budc tiép theo
ma khéng can phai tinh ché thém.
Buéc2

Binh phén tng 11 chitra 400ml DMF dugc bd sung san phim cia bude 1 (120g) sau
d6 12 bd sung N-bromosuxinimit (NBS, 82¢g). Hon hgp phan ting dwoc gia nhiét dén 90°C,
- duoc tang cudng dén 120°C nhanh chong va tré lai 95°C va dugc gia nhiét & nhiét do nay
trong 4 gid. Lugng NBS phy thém dugc bd sung (8g) va hdn hop phéan ing duoc gia nhiét
trong 2 gibln&a. Hdn hop phan tng thu duge dugce 16t vao nudc va duge chiét bang
EtOAc. Lép hitu co da duge thu hdi duge ria béng nude (3 x 200ml), duoc lam kho trén
MgSO04 va dugc ¢d dudi didu kién chan khong dé thu duoc san phdm. San phim dugc lam
- ddc lai trong MeOH va chit ran dugc thu hdi bang cach loc, dugc rira bing MeOH (3 x
200ml) va dugc lam kho dé thu dugc chét rin mau vang sang (107g). San phim 9-brom-
7,7-dimetyl-7H-benzo[c]fluoren-5-yl axetat dugc st dung trong budc tiép theo ma khong
cin phai tinh ché.
Budce 3

Binh phan tng 11 chira MeOH (500ml) dugc bd sung san phdm ciia bude 2 (107g)
sau d6 12 bd sung HCI dam dic, 37% (3g). Hon hop phan tmg dugc gia nhiét dén didu

kién hdi lwu trong 2 gid. Cac dung mdi dugc loai khéi hdn hop phan tng thu dugc dé thu

-81-



21578

dugc 100g chét rin. Chat rin da dugc thu hdi dwoc 1am dic lai trong 250ml DCM/Hexan
(thé tich/thé tich, 50/50) trong 10 phut & nhiét do trong phong. Huyén phu dic duogc loc
va chét rin da dugc thu hdi dugc rira bing DCM/Hexan (thé tich/thé tich, 5/5) dé thu
dwoc 47g san phdm. Phan tich NMR d4 cho thdy san phdm nay c6 céu tric nhit quan voi
7,7-dimetyl-9-brom-7H-benzo[ c]fluoren-5-ol.
Budc 4

San phdm ciia budce 3 (3g) va axit 4-metoxy phenyl boronic (2g) duge bd sung vao
binh phan mg 0,51 chita dung dich dimetoxyetan (150ml) va nudc (50ml) sau dé 1a bd
- sung K2CO:s (3,7g) va triphenylphosphin (1,15g). Dung dich thu duge duge suc bang nito
trong 10 phat va sau d6, paladi axetat (0,2g) dugc bd sung vao hdn hgp phan tmg. Hon
hop phan ting dugc gia nhiét dén didu kién hdi luu trong moéi truong khi nito. Sau 4 gio,
hdén hop phan tng dugc 1am ngudi xuéng nhiét do trong phong va dugc rét vao 400ml
nude, sau d6 la chiét bang EtOAc (2 x 150ml). Céc 16p hiru co da dwoc thu hdi duoc gop
* lai va dugce rira bang nude mudi (200ml). Lép hitu co nay dugce 1am kho trén Mg>SO4 va,
sau khi loc va 1am bay hoi cdc dung méi da thu duge san phdm (3,5g), san phdm nay dugc
sir dung trong budc tiép theo ma khong cén phai tinh ché. Phan tich MS d4 x4c nhan trong
lwgng phan tir cia san phim 9-(4-metoxyphenyl)-7,7-dimetyl-7H-benzo[c]fluoren-5-ol.

N-25

| Quy trinh cia budc 4 cua N-30 duoc tudn thu, chi khiac 1a axit 4-
dimetylaminophenyl boronic thay vi axit 4-metoxy phenyl boronic dugc sir dung dé tao ra
9-(4-(dimetylamino)phenyl)-7,7-dimetyl-7H-benzo[c]fluoren-5-0ol. San phim dugc st
dung ma khong phai tinh ché.
- N-26

Quy trinh cia budc 4 cuia N-30 dugc tuén thi, chi khac 1a axit 2-metoxy phenyl
boronic thay vi axit 4-metoxy phenyl boronic dugc st dung dé tao ra 9-(2-
metoxyphenyl)-7,7-dimetyl-7H-benzo[c]fluoren-5-ol. San pham dugc sir dung ma khong
phai tinh ché.
- N-27

Buédc 1
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Céac budce 2 dén 5 cia vi du 10 trong US 2006/0228557A1 dugc tuan thu, chi khac
14 [1,1’-biphenyl]-4-yl(3-metoxyphenyl)metanon dugc st dung thay cho 3,4-dimetoxy-4’-
phenhylbenzophenon dé tao ra 2-metoxy-7 -0x0-9-phenyl-7H-benzo[c]fluoren-5-yl axetat.
- Budc 2

San phim tir bude 1 (15 g) dugc hoa tan trong MeOH (200ml) trong binh phén tng
va HCI (36%, 0,5ml) duoc bd sung. Hon hop dugc dun hdi luu trong 3 gi¢ va dugc lam
ngudi xubng nhiét do trong phong. Dung méi dugc lam bay hoi, chit ling thu dugc duge
hoa tan trong DCM (150ml) va duge rira bang nudc mudi (80ml). Sau khi lam bay hoi
" dung méi, san phim 5-hydroxy-2-metoxy-9-phenyl-7H-benzo[c]fluoren-7-on (14g) duoc

gom. San phim dugc sit dung ma khong phai tinh ché.

Phén 3 - Didu ché cac hop chét trung gian ddi mau theo 4nh sdng - céc vi du so sanh (CE)
1-73

- CE-1

Vi du 5 trong US 5645767 duoc tudn thu dé tao 3,3-(di(4-metoxyphenyl)-6,11,13-
trimetyl-13-hydroxy-3H,13H indeno[2,1--fJnaphto[ 1,2-b]pyran. C4u tric nay da dugc xac
nhan bang phan tich NMR.

CE-2

Vi dy 2 & cot 86, cac dong 30 dén 51 trong US 7465415B2 duoc tuan thu d tao
3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-13-(2-(2-(2-hydroxyetoxy)etoxy)etoxy)-
3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu tric ndy da dugc xac nhan bing phan tich
NMR.

CE-3
| Quy trinh ctia vi du 2 & cot 86, cic dong 30 dén 51 trong US 746541 5B2 duoc
tuén thd, chi khdc 1a etylen glycol dugc st dung thay cho trietylen glycol dé tao ra 3,3-
(di(4-metoxyphenyl)-6,11,13-trimetyl-13-(2-hydroxyetoxy)-3H,13H indeno[2,1-
fInaphto[ 1,2-b]pyran. Cu triic ndy da duge xac nhan bang phén tich NMR.
- CE-4

Quy trinh tir vi du 2 & cdt 86, cac dong 30 dén 51 trong US 7465415B2 duoc tuin
thi, chi khéc 1a ruou alylic dugc st dung thay cho trietylen glycol dé tao ra 3,3-(di(4-

-83-



21578

metoxypheﬂyl)-6, 11,13-trimetyl-13-(alyloxy)-3H,13H indeno[2,1-f]naphto[1,2-b]pyran.
Céu tric ndy da duoc x4c nhan bang phan tich NMR.
CE-5
- Buée 1

Trong binh phéan tng 0,51, san phdm N-6 (4,6g) va san phidm PA-2 (6,2g) dugc hoa
tan trong DCM (300ml). PTSA (0,15g) dugc bd sung va hdn hop dugc khudy & nhiét do
trong phong trong 4 gid. Hon hop phan ting dugc rira bang nude (200ml) va sau do, dung
moi duge 1am bay hoi. Chét lang thu dwgc dwge tinh ché bing sic ky cot rira giai bang
- DCM/EtOAc (4/1, thé tich/thé tich) dé thu duoc san phim (7,3g). Phan tich NMR da cho
thdy san phidm c6 clu trac nhit quan v6i  3-(4-(2-hydroxyetoxy)phenyl)-3-(4-
metoxyphenyl)- 6,11,13-trimetyl-13-hydroxy-3H,13H indeno[2,1-flnaphto[1,2-b]pyran.
Budce 2

Quy trinh tir vi du 2 & cot 86, cac dong 30 dén 51 trong US 7465415B2 duoc tuan
© thu, chi khéac 1 san phim tir budc 1 dwoc sit dung thay cho 3,3-di(4-metoxyphenyl)-6,
11,13-trimetyl-13-hydroxy-3H,13H-indeno [2,1-flnaphto[1,2-b]pyran d& tao ra 3-(4-(2-
hydroxyetoxy)phenyl)-3-(4-metoxyphenyl)-6,11,13-trimetyl-13-(2-(2-(2-
hydroxyetoxy)etoxy)etoxy)-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u trac nay da
dugc x4c nhan bing phan tich NMR.
- CE-6

Quy trinh cta vi du 2 trong US2006/0228557A1 duoc tuan thu dé tao 3,3-di(4-
metoxyphenyl)-6,7-dimetoxy-11-carboxy-13,13-dimetyl-3H,13H
indeno[2’,3’:3,4]naphto[1,2-b]pyran. Céu tric ndy da dugc xac nhan bang phan tich
NMR.
 CE-7
Budc 1

Quy trinh ctia CE-4 dugc sir dung, chi khéc 1a san phdm cta buée 1 trong CE-5
dugc st dung thay vi 3,3-di(4-metoxyphenyl)-6,11,13-trimetyl-13-hydroxy-3H,13H

indeno[2,1-flnaphto[1,2-b]pyran dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-

| metoxyphenyl)- 6,11,13-trimetyl-13-(alyloxy)-3H,13H indeno[2,1-f]naphto[1,2-b]pyran.
CAu tric ndy da dwoc x4c nhan bing phén tich NMR.
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Budc 2

Trong binh 300ml, san phim tir budc 1 (0,8g) duge hoa tan trong DCM (13ml) va
sau d6, monome e-caprolacton (1,7ml) va chit xuc tac nhom isopropoxit (0,1g) duoc bd
sung. Hon hop phan tmg dwgc khudy & nhiét do trong phong trong 14 gid. HCI nuéce (5%,
10ml) duge bd sung va sau khi khudy trong 30 phit, hdn hop nay duge rira bing nudce
(20ml). Pha hitu co thu dugc dugc gom va dung mdi dugc 1am bay hoi. Chét ling dugc
loc qua dém silic oxit va sau d6, dugc gom. Sau khi 1am bay hoi dung mdi, san phim
dugc hoa tan trong DCM (5ml) va dugc 1am két tia bang cach bd sung cac hexan (60ml).
~ Sau khi loc, san phdm cudi cing (0,6g) duge gom. Phan tich NMR da cho thdy san phdm
nay c6 cdu triic nhit quan véi nguyén liéu ban ddu ma trong d6 5-6 don vi caprolacton
dugc polymé hoa.
CE-8
Budc 1

Binh phan ung 0,51, sin phdm N-21 (4,5g) va san phdm PA-4 (4,6g) dugc hoa tan
trong DCM (300ml). PTSA (0,10g) dugc bd sung va hdn hop duoc khudy & nhiét do
trong phong trong 12 gid. Hén hop phan tmg dugc rira bang nude (200ml) va dung mdi
dugc lam bay hoi. Chét ling thu dwoc duoc tinh ché bing sic ky cot ria giai bing
DCM/EtOAc (5/1, thé tich/thé tich) dé thu dwoc san phim (8,0g). San phim 3-(4-
- morpholinophenyl)-3-(4-metoxyphenyl)- 6,11-dimetyl-13-(metoxycarbonyl)-3H,13H
indeno[2,1-flnaphto[1,2-b]pyran dugc st dung ma khong phai tinh ché trong budc tiép
theo.
Buéc 2

Trong binh phan tmg kho 0,51, san phdm cia bude 1 (8,0g) dugc hoa tan trong
~ axeton khan (250ml) va K»COs khan (10g) dugc bd sung. Hén hop dugc khudy va 11-
brom-1-undecanol (10g) dwoc bd sung. Hén hop dugc gia nhiét dén diéu kién hdi luu va
sau 15 gid, dugc 1am ngudi xubng nhiét do trong phong. Sau khi loc, chét loc duge dugce
gom va dung mdi duge 1am bay hoi. Chéit ling nay duoc tinh ché bing sic ky cot rira giai
bang DCM/EtOAc 5/1. Céc phén chira san phdm dwoc thu gom dé thu duoc san phim
* (8,0g). Phan tich NMR da cho thdy san phdm nay c6 cdu trac nhit quan véi 3-(4-
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morpholinophenyl)-3-(4-metoxyphenyl)- ~ 6,11-dimetyl-13-(11-  hydroxyundexyl)-13-
(metoxycarbonyl)-3H,13H indeno[2,1-f]naphto[1,2-b]pyran.
CE-9
Budce 1

Quy trinh dugc mo ta trong budce 7 cta vi du 10 trong US 2006/0228557 dugc tuan
thu, chi khae 13 hop chit N-20 dugc sir dung thay cho 2,3-dimetoxy-7-hydroxy-7-etyl-11-
phenyl-7H-benzo-[c]fluoren-5-0l dé tao ra 3,3-(di(4-metoxyphenyl)-6,1 1-dimetbxy-13-
butyl-13-hydroxy-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Ciu triic ndy da dugc xac
nhén bing phan tich NMR.
~ Buéc2

Quy trinh tir vi du 2 & cot 86, cac dong 30 dén 51 trong US 7465415B2 duoc tuin
thd, chi khéc 12 san pham tir bude 1 duge st dung thay cho 3,3-di(4-metoxyphenyl)-
6,11,13-trimetyl-13-hydroxy-3H,13H-indeno [2,1-flnaphto[1,2-b]pyran va etylen glycol

dugc sir dung thay cho trietylen glycol dé tao ra 3,3-(di(4-metoxyphenyl)-6,11-dimetoxy-

| 13-butyl-13-(2-hydroxyetoxy)-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u truc nay da
dugc xac nhan biang phan tich NMR.
CE-10

Quy trinh dugc md ta trong budc 4 cia vi du 13 cia US200610228557A1 dugc
~ tuén thy, chi khéc 1 san phidm N-5 duogc sit dung thay cho 3-metoxy-9-brom-7,7-dimetyl-
7H-benzo[c]fluoren-5-01 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-3-phenyl-6,11-diflo-
13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric ndy da duge x4c nhan
bang phan tich NMR.
CE-11

Quy trinh dugc st dung trong budc 1 cia CE-5 dugce tudn thu, chi khac 13 san
phidm N-8 d_uqc stt dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-6,7-dimetoxy-11- hexylcarbamoyl-13,13-dimetyl-3H,13H
indeno[2’,3”:3,4]naphto[ 1,2-b]pyran. C4u tric ndy d& dwoc x4c nhén bang phan tich
NMR,

- CE-12

Quy trinh ctia budce 5 cua vi du 7 cia US7465415B2 dugce tuan tha dé tao 3-(4-
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(2-hydroxyetoxy)phenyl)-3-(4-morpholinophenyl)-13,13-dimetyl-3H,13H indeno[2,1-
fInaphto[1,2-b]pyran. CAu tric nay da dwgc xac nhan bing phan tich NMR.
CE-13

Quy trinh cda bude 5 cia vi du 7 ctia US746541 5B2 dugc tudn tha, chi khac 1a
san pham N-22 duoc sit dung thay vi 4,7,7-dimetyl-5-hydroxy-7H-benzo[c]fluoren dé tao
ra  3-(4-(2-hydroxyetoxy)phenyl)-3-(4—morpholinophenyl)-7-metoxy-11-phenyl-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u tric nay da dugc xac nhan bang
phén tich NMR.
CE- 14

Quy trinh dugc st dung trong budc 1 ciia CE-5 dugce tudn thd, chi khac 13 san
phim N-25 dugc st dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-11-(4-(dimetylamino)phenyl)-13,13-dimetyl-3H,13H
indeno[2’,3’:3,4]naphto[1,2-b]pyran. CAu tric ndy dd dwoc x4c nhan bing phén tich
NMR.
~ CE-15

Quy trinh dugc st dung trong budc 1 cua CE-5 dugc tuan thd, chi khac 1a san
pham N- 19 dugc st dung thay cho san phim N-6 va san phdm PA-22 thay vi san phim
PA-2 d tao ra 3-(4-(2~(alyloxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,7-dimetoxy-11-

(hydroxymetyl)-13,13-dimetyl-3H,13H indeno[2’,3’:3,4]naphto[1,2-b]pyran. Chu triic

' nay da duge x4c nhan bing phan tich NMR.
CE- 16

Quy trinh dugc st dung trong budc 1 cia CE-5 dugc tuin thu, chi khac 1a san
phdm N-10 duogc st dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
~ 3-(4-metoxyphenyl)-6-metoxy-7-(piperidinyl)-13,13-dimetyl-3H,13H
indeno[2’,3:3,4]naphto[1,2-b]pyran. C4u tric ndy d3 dugc xac nhan bang phan tich
CE- 17

Quy trinh dugc st dung trong bude 1 cua CE-5 dugc tuin thd, chi khac 1a san
~ phim N-24 duoc st dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl) -11- (4-metoxyphenyl)-13,13-dimetyl-3H,13H
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indeno[2’,3:3,4]naphto[ 1,2-b]pyran. Céu trac nay da dugc xac nhan bang phan tich
NMR.
CE-18

Quy trinh dugc st dung trong budc 1 cua CE-5 duoc tuan thd, chi khac 1a san
- phidm N-25 dugc st dung thay cho san pham N-6 va san phim PA-6 thay vi san phdm
PA-2 dé tao ra san phim 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-flophenyl)-11-(4-
(dimetylamino)phenyl)-13,13-dimetyl-3H,13H indeno[2’,3’:3,4]naphto[ 1,2-b]pyran,
Céu trtic nay da duoc x4c nhan bang phan tich NMR.
CE- 19

Quy trinh dugc st dung trong budc 1 ctia CE-5 dugc tuan thu, chi khac 1a san
phim N-26 dugc str dung thay cho san phim N-6 @& tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl) -11-(2-metoxyphenyl)-13,13-dimetyl-3H,13H
indeno[2’,3°:3,4]naphto[1,2-b] pyran. Ciu tric ndy da dugc xac nhén bang phan tich
NMR.

- CE-20

Quy trinh dugc st dung trong budc 1 cia CE-5 dugce tuan thu, chi khac 1a san
phdm N-9 dugc st dung thay cho sin phidm N-6 va san phim PA-22 thay vi san phdm
PA-2 détaora 3-(4-(2-(alyloxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6-metoxy-7-(3-
(hydroxymetyl)piperidin-1-yl)-11- hexylcarbamoyl-13,13-dimetyl-3H,13H
* indeno[2’,3’:3,4]naphto[1,2-b]pyran. C4u tric ndy dd dwoc xac nhén bing phan tich
NMR.

CE-21

Quy trinh dugc mé ta trong bude 2 cia CE-7 dugc tuan thi, chi khac 1a san phim
CE-47 dugc st dung thay cho 2-(4-(13-(alyloxy)-3-(4-metoxyphenyl)-6,11,13-trimetyl-
" 3,13-dihydrobenzo[h]indeno[2,1-f|chromen-3-yl)phenoxy)etanol. Phan tich NMR cho
thdy san phim c6 cdu tric nhit quén véi nguyén liéu ban ddu ma trong d6 9 don vi
caprolacton dugc polyme héa & nhom chirc hydroxyl.

CE-22

Quy trinh dugc md ta trong budce 7 ctia vi du 10 trong US 2006/0228557A1 dugc

' tuan tht, chi khic 13 hop chit N-19 dugc sir dung thay cho 2,3-dimetoxy-7-hydroxy-7-
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\ etyl-11-phenyl-7H-benzo-[c]fluoren-5-ol dé tao ra 3,3-(di(4-metoxyphenyl)-6,7-
dimetoxy-11-(hydroxymetyl)-13,13-dimetyl-3H,13H indeno[2°,3":3,4]naphto[ 1,2-
b]pyran. C4u triic nay da dwgc xac nhén bing phan tich NMR.
CE-23

Quy trinh cta vi du 7 ctia US 200610228557A1 dugc tuan tha dé tao 3,3-(di(4-
metoxyphenyl)-6,7-dimetoxy-11-(4-(hydroxymetyl)phenyl)-13,13-dimetyl-3H,13H
indeno[2’,3°:3,4]naphto[1,2-b]pyran. Ciu trac ndy d3 duoc xac nhan bang phan tich
NMR.
CE-24

Quy trinh dugc mo ta trong budce 7 cta vi du 10 trong US 2006/0228557A1 dugc
tuan thi, chi khac 13 hop chét N-14 dugc sir dung thay cho 2,3-dimetoxy-7-hydroxy-7-
etyl-1 1-pheriyl-7H-benzo-[c] fluoren-5-ol dé tao ra 3,3-(di(4-metoxyphenyl)-6-metoxy-7-
(3-(hydroxymetyl)piperidin-1-yl)-13,13-dimetyl-3H,13H indeno[2’,3’:3,4]naphto[1,2-
b]pyran. Cau triic nay da dugc x4c nhén bang phan tich NMR.
- CE-25

Quy trinh cta budce 1 cta vi du 12 ciia US 200610228557A1 dugc tudn thi, dé tao
ra 3,3-di(4-metoxyphenyl)-6,7-dimetoxy-11-brom-13,13-dimetyl-3H,13H
indeno[2’,3°:3,4]naphto[1,2-b]pyran. C4u truc nay da dugc xac nhén bang phan tich
NMR.

. CE-26

Quy trinh cta budc 5 cta vi du 7 cia US746541 5B2 dugce tuén thi, chi khac 1a
san phim N-22 duoc st dung thay vi 4,7,7-dimetyl-5-hydroxy-7Hbenzo[c]fluoren va san
pham PA-3 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-14-morpholinophenyl)prop-2-yn-1-ol
dé tao ra 3-(4-flophenyl)-3-(4-(3-(hydroxymetyl)piperidin-1-yl)phenyl)-7-metoxy-11-
- phenyl-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu triic nay da duogc
xé4c nhén bing phan tich NMR.

CE-27
Quy trinh dugc st dung trong bude 1 cia CE-5 duoc tuln thu, chi khac 13 san

pham N-22 duoc sir dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
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* 3-(4-metoxyphenyl)-7-metoxy-11-phenyl-13,13-dimetyl-3H,13H indeno[2,1-
fInaphto[1,2-b]pyran. C4u triac ndy da dugce xac nhan bang phén tich NMR.
CE-28

Binh phan tng 0,51, san phdm cta bude 1 tir CE-5 (2,9g) duge hoa tan trong
MeOH (100ml) va sau d6, PTSA (40mg) dugc bd sung. Hn hop dwoc gia nhiét dén 50°C
~ trong 10 gid, hdn hop phan ng duoc rét vao nude (200ml) va duoc loc dé thu gom san
phim rén (2,5g). Phan tich NMR da cho thdy san phim nay c6 cu tric nhit quan véi 3-
(4-(2-hydroxyetoxy)phenyl)-3-(4-metoxyphenyl)- 6,11,13-trimetyl-13-metoxy-3H,13H
indeno[2,1-f]naphto[1,2-b]pyran.

CE-29
‘ Trong binh phan tng 0,31, san phdm CE-28 (1,5 g) va anhydrit suxinic (2,0g)
dugc hoa tan trong toluen (50ml). 4-DMAP (30mg) duge bd sung va hdn hop dugc gia
nhiét dén diéu kién hdi lwu trong 4 gid. Hén hop phan ing duoc 1am ngudi xudng nhiét
do trong phong va duge loc. Chét loc duge duge tinh ché bing séc ky cot trén silicagel
rira gidi bang hexan/DCM (1/1, thé tich/thé tich) va sau d6 13, bing MeCN/DCM (1/4, thé

| tich/thé tich). C4c phan chira sén phim duoc gdp lai va 1am bay hoi d8 thu dugc san phim
(1,46g). Phan tich NMR di cho thdy san phim nay c6 ciu tric nhat quan vai 3-((2-((3-
carboxypropanoyl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,11,13-trimetyl-13-metoxy-
3H,13H indeno[2,1-f]naphto[1,2-b]pyran.
- CE-30

Quy trinh dugc st dung trong budc 1 cia CE-5 dugce tuin thu, chi khac 13 san
phim N-5 duge sir dung thay cho san phim N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-6,11-diflo-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran.
Chu trac ndy da dwoc xac nhan bing phan tich NMR.
- CE-31

Quy trinh dung cho viéc diéu ché CE-29 duoc st dung, chi khac 1a CE-30 duoc sir
dung thay .vi CE-28 d tao ra 3-((2-((3-carboxypropanoyl)oxy)etoxy)phenyl)-3-(4-
metoxyphenyl)-6,11-diflo-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Ciu
tric nay da dugc xac nhan bing phan tich NMR.
- CE-32
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Quy trinh cta bude 7 cta vi du 1 trong US 7527754B2 dugc st dung, chi khac 1a
san phdm PA-10 dugc st dung thay cho 1-(flophenyl)-1-(4-piperidinophenyl)-2-propyn-
1-ol dé tao ra 3-(4-(3-(hydroxymetyl)piperidin-1-yl)phenyl)-3-phenyl-6,11-diflo-13,13-
dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u triic ndy d3 dugc xac nhén bing
phén tich NMR.

CE-33

Quy trinh duge sir dung trong bude 1 CE-5 duge tuan thu, chi khac 14 san phidm N-
4 dugc st dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-
metoxyphenyl)-13,13-dimetyl-3H,13H indeno[2,1-f|naphto[1,2-b]pyran. C4u truc nay da
dugc x4c nhan bing phan tich NMR.

- CE-34

Quy trinh cta budc 5 cua vi du 7 ciia U57465415B2 duogc tudn thu, chi khac 1a san
phim N-18 dugc st dung thay vi 4,7,7-dimetyl-5-hydroxy-7Hbenzo[c]fluoren dé tao ra 3-
(4-(2-hydroxyetoxy)phenyl)-3-(4-morpholinophenyl)-6-metoxy-7-morpholino- 11-phenyl-
13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. CAu triic ndy da dugc x4c nhan
" bang phan tich NMR.
CE-35

Quy trinh dugc st dung trong budc 1 cua CE-5 duwoc tudn thu, chi khac 1a san
phim N-11 dugc st dung thay cho san phim N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-6,7-dimetoxy- 1 1-(triflometyl)-13,13-dimetyl-3H,13H
‘ indeno[2’,3’:3,4]naphto[1,2-b]pyran. CAu tric ndy di dugc x4c nhan bang phan tich
NMR,
CE-36

Quy trinh dugc mo ta trong budce 5 cia vi du 7 ciia US7465415B2 dugc tuan thu,

chi khac 13 san phdm PA-3 dugc si dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-

| morpholinophenyl)prop-2-yn-1-ol d tao ra 3-(4-flophenyl)-3-(4-(3-
(hydroxymetyl)piperidin-1-yl)phenyl)-13,13-dimetyl-3H,13H  indeno[2,1-f]naphto[1,2-
b]pyran. CAu trtic nay da dugc x4c nhan bang phén tich NMR.
CE-37
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Quy trinh dugc st dung cho viéc diéu ché CE-29 duoc st dung, chi khac 1a CE- 13
| dugc st dung thay vi CE-28 dé tao ra 3-((2-(3-carboxypropanoyl)oxy)etoxy)phenyl)-3-(4-
morpholinophenyl)-7-metoxy-11-phenyl-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-
b]pyran. Cau triic nay da duge x4c nhan bing phan tich NMR.
CE-38

Quy trinh cua budc 5 cua vi du 7 cia US746541 5B2 dugce tuan thu, chi khac la
san phdm N-22 duoc sir dung thay vi 4,7,7-dimetyl-5-hydroxy-7H-benzo[c]fluoren va
san phim PA-8 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-yn-
l-ol d tao ra 3-(4-flophenyl)-3-14-(4-hydroxypiperidin-1-yl)phenyl)-7-metoxy-11-
phenyl-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric niy da duoc
~ xé4c nhan bang phan tich NMR.
CE-39

Quy frinh dugc mo ta trong bude 5 cia vi du 7 ciia US7465415B2 duogc tuan thu,
chi khac 13 san phdm PA-8 dwoc sit dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol dé tao ra 3-(4-flophenyl)-3-(4-(4-hydroxypiperidin-1-
- yl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-f|naphto[1,2-b]pyran. C4u tric nay da dugc
x4c nhan bing phan tich NMR.
CE-40
Buée 1

Quy trinh dugc md ta trong bude 7 clia vi du 10 trong US 200610228557 dugc
* tuan thi, chi khic 12 san pham tir bude 1 clia N-20 dugc st dung thay cho 2,3-dimetoxy-
7-hydroxy-7-etyl-11-phenyl-9H-benzo-[c]fluoren-5-ol dé tao ra 3,3-(di(4-metoxyphenyl)-
6,11-dimetoxy-13-ox0-3H,1 3H indeno[2,1-flnaphto[1,2-b]pyran. Ciu tric nay da duoc
xéac nhan bang phan tich NMR,
Budce 2

Hbn hop gdm san phdm cua budce 1 (4g), hydrazin hydrat (50-60%, 12g), K2CO3
khan (14g) va dietylen glycol (80ml) trong binh phan tmg 11 dugc gia nhiét dén diéu kién
héi lwu (xdp xi 190°C) trong 5 gid. Dung dich duge lam ngudi xudng nhiét do trong
phong va nuée (150ml) duge bd sung. Hon hop thu duoc duge rét vao HCI nuée (6M,

50ml) va dugc chiét bang EtOAc (2 lan bing 150ml ddi v6i mdi 14n). Pha hitu co thu
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dugc duge gom va duge rira bang nuéc mudi (100ml). Sau khi 1am bay hoi dung méi, san
* phim 3,3-(di(4-metoxyphenyl)-6,1 1-dimetoxy-3H,13H indeno[2,1-flnaphto[1,2-b]pyran.
Céu triic nay da duoc x4c nhén bing phan tich NMR.
Budc 3

San pham tir budc 2 (3,2g) dugc hoa tan trong dietyl ete khan (100ml) trong binh
phan umg va dung dich thu dugc duge 1am lanh xudng -50°C trong bé ciia bang khd trong
axeton. n-BuLi (2,5M trong Hexan, 2,7ml) dugc bd sung tir tir. Hon hop dugc khqu
trong 10 phit trong bé lanh va sau d6, 45 phat & nhiét do trong phong. lodometan (1,4ml)
dugc bd sung va hdn hop dugce khudy trong 2 gid. Hon hop phan tng duoc toi bing
NH4CI nuéce bdo hoa (30ml). EtOAc (100ml) duge bd sung va pha hdn hop dugc tach.

Lép hitu co duge gom, dugc rira b%mg nude mudi (50ml) va sau do, dugc lam kho trén

| Mg2SO04. Sau khi loc va 1am bay hoi dung méi, san phadm (3,1g) dugc gom. Phén tich
NMR di cho thdy san phdm nay c6 c4u truc nhit quan vdi 3,3-(di(4-metoxyphenyl)-6,11-
dimetoxy-13-metyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran.
Céu triic nay da duoc x4c nhan bing phan tich NMR.
- Buodc 4

San pham tir budc 3 (3,1g) dugc hoa tan trong dietyl ete khan (100ml) trong binh
phan tmg va dung dich thu dugc dugc 1am lanh xubng -50°C trong bé bang kho trong
axeton. n-BuLi (2,5M trong Hexan, 2,5ml) dwgc bd sung tir tir. Hén hop duoc khudy
trong 10 phut trong bé lanh va sau d6 13, 1 gi® & nhiét do trong phong. Hon hop phan tng
~ duogc rét vao bang khd duge nghién nhé (10g), nude duge bd sung (30ml) va dung dich
dugc chinh dén d6 pH trung tinh bing cach sit dung HCI dugc pha lodng. Sau d6, hdn hop
dugc chiét b%lng EtOAc (150ml) va pha hftu co dugc gom. Viéc lam bay hoi dung méi thu
dugc san phim 3,3-(di(4-metoxyphenyl)-6, 11-dimetoxy-13-hydoxycarbonyl-13-metyl-
3H,I3H indeno[2,1-4fnaphto[1,2-b]pyran (3g), san phdm nay duogc sir dung trong budce
- tiép theo ma khong cAn phai tinh ché thém.
Budce 5 A

San pham cuia bude 4 (3g) duge hoa tan trong etanol (150ml) trong binh phan Gng
va 2 giot H2SO4 dugc bd sung. Hn hop duge gia nhiét dén didu kién hdi luu trong 3 gio,

va sau d6, dugc lam mét xudng nhiét do trong phong. Sau khi 1am bay hoi dung moi, chit
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léng thu dugc dugc hoa tan trong DCM (100ml) va duge rira bing nude mudi (S0ml).

- L6p hitu co duge gom va dung mdi duge lam bay hoi dé thu dugc san phim 3,3-(di(4-

metoxyphenyl)-6,11-dimetoxy-13-etoxycarbonyl-13-metyl-3H,13H indeno[2,1-
flnaphto[1,2-b]pyran (3,1g). San phdm dugc sir dung trong bude tiép theo ma khong cén
phai tinh ché thém.

Budc 6

San phim ciia bude 5 (3,1g) duge hoa tan trong dTHF (90ml) trong binh phan tng
va dung dich thu dugc duogc lam lanh xuéng 0°C trong bé d4 lanh. Lithi nhom hydrua
(LAH) dugc bd sung timg phan (3 phidn ma mdi phin 1a 70mg). Hon hop duge khudy
trong 10 phiit trong bé d4 lanh va sau d6 1a, 2 gi0 & nhiét do trong phong. Hon hop phan
tng dugce tdi bang NH4Cl nude bio hoa (30ml). EtOAc (150ml) duge bd sung va pha hdn
hgp dugc tach. Lép hitu co duge gom, dugc rira b%mg nude mudi (50ml) va sau d6, dugc
lam kho trén MgzSO4, sau khi loc va 1am bay hoi dung mdi san pham (2,9g) dwoc gom.
Phan tich NMR d4 cho thdy sin phdm nay c6 cdu tric nhit quan véi 3,3-(di(4-
metoxyphenyl)-6,11-dimetoxy-13-hydroxymetyl-13-metyl-3H,13H indeno[2,1-
flnaphto[1,2-b]pyran.
 CE-41
Budéce 1

Quy trinh dugc md ta trong budce 5 cta vi du 7 ciia US7465415B2 dugc tuan tha,
chi khéc 14 san phdm PA-16 dugce st dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-

morpholinophenyl)prop-2-yn-1-ol dé tao ra 3-(3 -brom-4-(metoxyphenyl)-3-(4-
| morpholinophenyl)-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u triic ndy
da dugc x4c nhan bang phan tich NMR.
Buéce 2

Dung dich ctia san phim tir bude 1 (0,7g) trong THF (40ml) va nudc (30ml) trong
~ binh phéan tmg dugc bd sung KF (0,9g) va pinacol este cta vinylboronic (0,5ml) trong khi
khudy & nhiét do trong phong. Hon hop dugc loai khi trong 10 phat va sau do,
bis(triphenylphosphin)paladi(Il) diclorua (0,14g) dwoc bd sung. Han hop dugc dun hoi
luu trong 12 gid. Phan tng duge lam ngudi xudng nhiét do trong phong va EtOAc

(100ml) dugc bd sung. Pha hén hop dugc tach. Pha hitu co thu dugc dugec gom va ria
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bing nuéc mudi. Sau khi lam bay hoi dung mdi, chét ling dugc gom va tinh ché bang séc
- ky c0t trén silicagel rira giai bang hexan/DCM (4/1, thé tich/th8 tich). Cac phén chira san
phim dugc thu gom dé thu dugc san phdm (0,4g). Phan tich NMR dé cho thdy san phim
ndy c6 cdu trac nhit quan véi 3-(3-vinyl-4-(metoxyphenyl)-3-(4-morpholinophenyl)-
13,13-dimetyl-3H,13H indeno[2,1-flnaphto[ 1,2-b]pyran.
CE-42

Quy trinh ctia budce 5 cta vi du 7 cia US7465415B2 duoc tuan thu, chi khac 1a
san pham N-22 dugc sir dung thay vi 4,7,7-dimetyl-5-hydroxy-7Hbenzo[c]fluoren va san
phdm PA-17 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-yn-1-
ol dé tao ra 3-(4-(2-(hydroxymetyl)morpholino)phenyl)-3-(4-metoxyphenyl)-7-
metoxy-11-phenyl-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u tric nay
- d4 duoc xac nhan bing phan tich NMR.
CE-43

Quy trinh cua budce 5 ctia vi du 7 cia US746541 5B2 duoc tudn thu, chi khac 1a
san phdm N-22 dugc sir dung thay vi 4,9,7-dimetyl-5-hydroxy-7Hbenzo[C]fluoren va san
phdm PA-13 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-yn-1-
" ol d tao ra 3-(4-(4-(2-hydroxyetyl)piperazin-1-yl)phenyl)-3-(4-flophenyl)-7-metoxy-11-
phenyl-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Ciu trac nay da dwoc
xac nhan bang phén tich NMR.
CE-44

Quy trinh ctia budce 5 ctia vi du 7 cia US746541 5B2 duoc tuan thu chi khac 1a
* san pham N-22 dugc st dung thay vi 4,7,7-dimetyl-5-hydroxy-7H-benzo[c]fluoren va san
phim PA-20 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-yn-1-
ol d taora 3-(4-(alyloxy)phenyl)-3-(4-morpholinophenyl)-7-metoxy-11-
phenyl-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Cau tric ndy da dugc
xé4c nhén bing phén tich NMR.
~ CE-45
Bude 1

Quy trinh dugc mo ta trong bude 5 cta vi du 7 cia US746541 SB2 dugc tuan thi,
chi khac 13 san phdm PA-11 dugc sir dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-
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morpholinophenyl)prop-2-yn-1-ol dé tao ra 3-(4-flophenyl)-3-(4-(4-formylpiperazin-1-
- yl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[ 1,2-b]pyran. C4u triic ndy da duoc
xé4c nhan bang phan tich NMR,
Budc 2

San pham tir budc 1 (3,5g) duoc hoa tan trong 1,4-dioxan (35ml) trong binh phéan
ung, va nudce (25ml) duoc bd sung. Hon hop dugc dun hi luu cho dén khi chét liéu duoc
hoa tan va HCI (36%, 4ml) dugc b sung. Sau 2 gior hdi lwu, hdn hop duge 1am ngudi va
dugce rét vao cbe mé 11 chira nuge KOH (0,5M, 150ml). EtOAc (300ml) dugc bd sung va
pha hdn hop dugc tach. Pha hitu co thu duoc dugce rira béng nude mubi (100ml) va sau
khi 1am bay hoi dung méi, di thu dwoc san phim (3,2g). Phan tich NMR da cho thdy san
pham nay c6 cu trac nhit quén vdi 3-(4-flophenyl)-3-(4-(piperazin-1-yl)phenyl)-13,13-
- dimetyl-3H,13H indeno[2,1-f]naphto[ 1,2-b]pyran.
Budc 3

Quy trinh dugc st dung cho viée didu ché CE-29 duogc sit dung, chi khéc 1a san
phdm tir budc 2 dugc st dung thay vi CE-28 dé tao ra -(4-flophenyl)-3-(4-(4-(3-
carboxypropanoy1)piperazin-1-yl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-f]
" naphto[1,2-b]pyran. C4u triic ndy da dwgc xac nhan bang phan tich NMR.
CE-46

Quy trinh dugc mo ta trong bude 5 cia vi du 4 ctia US7465415B2 duge tuan thu,
chi khéc 13 san phidm PA-18 dugc st dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol dé tao ra 3-(4-flophenyl)-3-(4-(4-
~ (hydroxymetyl)piperidin-1 -yl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[ 1,2-
b]pyran. Ciu triic ndy da dugc x4c nhan bing phan tich NMR.
CE-47

Quy trinh cta budc 5 cta vi du 7 cuia US7465415B2 duogc tuln thu, chi khic 1a

san phdm N-17 duoc st dung thay vi 4,7,7-dimetyl-5-hydroxy-7H-benzo[c]fluoren dé tao

ra 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-morpholinophenyl)-6-metoxy-7-
(piperidin-1-yl) -11-phenyl-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran.
Céu tric ndy d4 dwoc x4c nhin bing phén tich NMR.
CE-48
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Quy trinh cta ctia budc 5 cta vi du 7 ctia US7465415B2 dugce tudn thu chi khac 1a
san phim N-7 dugc sir dung thay vi 4,7,7-dimetyl-5-hydroxy-7H-benzo[c]fluoren va san
phim PA-14 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-yn-1-
ol dé tao ra 3-(4-(2-(hydroxymetyl)morpholino)phenyl)-3-(4-flophenyl)-6,7-dimetoxy-11-
(4-(triflometyl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-f]lnaphto[1,2-b]pyran. C4u tric
nay di dugc xac nhan biang phéan tich NMR,

CE-49

Quy trinh dugc mo ta trong budce 5 cta vi du 7 ciia US746541 5B2 duge tuan thu,
chi khéc 13 san pham PA-13 dugc st dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol  d& tao ra  3-(4-(4-(2-hydroxyetyl)piperazin-1-
yl)phenyl)-3-(4-flophenyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Ciu
~ trlic ndy da dugc x4c nhén bang phén tich NMR.

CE-50

Quy frinh dugce st dung trong budc 1 cia CE-5 dugc tuin thu, chi khac 1a san
phim N-23 duogc sir dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-7-metoxy-11-phenyl-13,13-dietyl-3H,13H indeno[2,1-f]naphto[1,2-
- b]pyran. Céu tric nay da dwoc xac nhan bing phan tich NMR.

CE-51 _

Quy trinh dugc st dung trong budc 1 ciia CE-5 dugc tuan thd, chi khac 1a san
phim N-15 duge st dung thay cho san phim N-6 @ tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-6,7-dimetoxy-11-(4-xyanophenyl)-13,13-dimetyl-3H,13H
- indeno[2,1-fJnaphto[ 1,2-b]pyran. Ciu triic ndy da dugc x4c nhan bang phan tich NMR.
CE-52

Quy trinh dugc md ta trong budce 5 cia vi du 7 cia US7465415B2 dugc tuan thu,
chi khéc 13 san phidm PA-9 dugc sir dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol dé tao ra 3-(4-flophenyl)-3-(4-(2-

" (hydroxymetyl)piperidin-1-yl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-f]
naphto[1,2-b]pyran. Ciu tric ndy da dugc xac nhan biang phén tich NMR.
CE-53
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Quy trinh cua bude 5 cta vi du 7 cia US7465415B2 duogc tuan thu, chi khac 13 san
pham N-13 duoc st dung thay vi 4,7,7-dimetyl-5-hydroxy-7H-benzo[c]fluoren dé tao ra
- 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-morpholinophenyl)-6-metoxy-7-(piperidin-1-yl) -11-
(2-(triflometyl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu truc
ndy da dugc xac nhan bing phén tich NMR.
CE-54

Quy trinh cta bude 5 cua vi du 7 cia US746541 5B2 dugc tuan thu, chi khéac 1a
'sﬁum&nNJdmxs&ﬁmgmmwd%Z%ﬁmﬂﬂd%w&quH%amdﬂmmmnVéﬁn
pham PA-3 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-yn-1-ol
dé tao ra 3-(4-(2-(hydroxymetyl)piperidin-1-yl)phenyl)-3-(4-flophenyl)-6,7-dimetoxy-11-
(4-(triflometyl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u triic
ndy da dugc x4c nhan bang phan tich NMR.
CE-55

Quy trinh duoc str dung trong budc 1 cia CE-5 dugc tudn thd, chi khac 1a san
phadm N-7 duoc st dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-6,7-dimetoxy-11-(4-(triflometyl)phenyl)-13,13-dimetyl-3H,13H
~ indeno[2,1-f]naphto[1,2-b]pyran. Céu triic nay da dwoc x4c nhan bang phan tich NMR.
CE-56

Quy trinh ctia bude 5 cla vi du 7 cia US7465415B2 dugc tudn thu, chi khéac 1a
~ san phim N-12 dugc sir dung thay vi 4,7,7-dimetyl-5-hydroxy-7Hbenzo[c]fluoren va
san phdm PA-3 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-yn-
~l-0l d tao ra 3-(4-(2-(hydroxymetyl)piperidin-1-yl)phenyl)-3-(4-flophenyl)-6,7-
dimetoxy-11-phenyletynyl)-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Ciu
truc nay da duqc x4c nhan bang phén tich NMR.
CE-57

Quy trinh dugc mo ta trong bude 5 cua vi du 7 cia U57465415B2 dugc tuan thu,
. chi khac 13 san phdm PA-12 dugc st dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-
morpholinophenyl)prop-2-yn-1-ol dé tao ra 3-phenyl-3-(4-bromphenyl)-13,13-dimetyl-
3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Céu tric ndy da dugc xac nhan bing phan tich
NMR.
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CE-58

Quy trinh d&qc sit dung trong budc 1 cua CE-5 dugc tuan thd, chi khac 1a san
phim N-2 duoc sir dung thay cho san pham N-6 va san phim PA-6 thay vi san phdm PA-
2 détaora 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-flophenyl) -6,7-dimetoxy-11-xyano-13,13-
dimetyl-3H,13H indeno[2’,3’:3,4]naphto[1,2-b]pyran. Chu truc nay d3 dugc xac nhén
bang phan tich NMR.
CE-59

Quy trinh dugc sir dung trong budc 1 cia CE-5 dugc tudn thu, chi khac 1a san
phim N-2 dwoc sir dung thay cho san phim N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl) -6,7-dimetoxy-11-xyano-13,13-dimetyl-3H,13H
indeno[2°,3”:3,4]naphto[1,2-b]pyran. C4u tric nay di dugc x4ac nhan bang phan tich
NMR.

- CE-60

Quy trinh dugc st dung trong bude 1 cua CE-5 dugc tudn thu, chi khac 1a san
phim N-16 dugc st dung thay cho san phdm N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-6-metoxy-7-(dietylamino)- 11-(triflometyl)-13,13-dimetyl-3H,13H
indeno[2’,3’:3,4]naphto[1,2-b]pyran. Céu tric nay da duogc xac nhan br?tng phén tich
- NMR.

CE-61
Budc 1
Quy trinh ctia budc 7 cta vi du 1 trong US 7527754B2 dugc st dung, chi khéc la
san phim PA-15 duoc sit dung thay cho 1-(flophenyl)-1-(4-piperidinophenyl)-2-propyn-
| 1-ol dé tao ra 3-phenyl-3-(3-brom-4-metoxyphenyl)- 6,11-diflo-13,13-dimetyl-3H,13H
indeno[2,1-flnaphto[ 1,2-b]pyran. C4u truc ndy da dugc x4c nhan bang phan tich NMR.
Budc 2

Quy trinh dugc mé ta trong budc 2 cia CE-41 dugc tuan thu, chi khac 14 san phim
- cua bude 1 dugce st dung thay cho 4-(4-(3-(3-brom-4-metoxyphenyl)-13,13-dimetyl-3,13-
dihydrobenzo[h]indeno[2,1-f]chromen-3-yl)phenyl)morpholin d& tao ra san phim 3-
phenyl-3-(3 évinyl-4-metoxyphenyl)- 6,11-diflo-13,13-dimetyl-3H,13H  indeno[2,1-
fInaphto[1,2-b]pyran. CAu tric nay da dugc x4c nhan bang phén tich NMR,
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CE-62 va CE-63

San pham CE-61 (1,0g) duogc hoa tan trong dTHF (50ml) trong binh phan g, va
dung dich dugc khudy trong moi treong khi nito. Dung dich cia phirc chit BHs-THF (1M
trong THF, 0,9ml) dugc bd sung va hdn hop dugc khudy trong 2 gid & nhiét do trong
phong. Etanol (1,5ml), 0,7ml NaOH (6M nudc, 0,7ml) va H,O, (30% nuéc, 1,3ml) duoc
b6 sung va hdn hop dugc gia nhiét dén didu kién hdi Iuu trong 1 gid. Hén hep duge pha
lodng bing EtOAc (100ml) va nuée mudi (50ml). Lép hitu co thu dugc dugc gom va tinh
- ché bang sic ky cbt trén silicagel rira giai bang DCM/EtOAc (20/1, thé tich/thé tich). Hai
san phim nay duogc thu gom. Phan tich NMR da cho thdy rang san phim phan cuc (0,1g)
¢6 chu trac hhét quan v6i CE-63: 3-phenyl-3-(3-(1-hydroxyetyl)-4-metoxyphenyl)- 6,11-
diflo-13,13-dimetyl-3H,13H indeno[2,1-fInaphto[1,2-b]pyran it hon va san phdm phan
cuc ¢6 cAu tric nhit quan véi CE-62: 3-phenyl-3-(3-(2-hydroxyetyl)-4-metoxyphenyl)-
- 6,11-diflo-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[ 1,2-b]pyran nhiéu hon.
CE-64
Bude 1

Quy trinh dugc md ta trong budce 7 ctia vi du 10 trong US 20060228557 dugc tuin
thii, chi khac 1 san phim tir buée 1 ciia N-20 dugc sir dung thay cho 2,3-dimetoxy-7-
© hydroxy-7-etyl- 1 1-phenyl-7H-benzo-[c]fluoren-5-ol dé tao ra 3,3-(di(4-metoxyphenyl)-
7-metoxy-11-phenyl-13-ox0-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Céu trac nay da
dugc xac nhan bang phéan tich NMR.
Budc 2

Céc budc 2 dén 5 ctia CE-40 dugc tuan tha, chi khéc 1a 3,3-(di(4-metoxyphenyl)-
- 7-metoxy-11-phenyl-13-ox0-3H,13H indeno[2,1-f]naphto[1,2-b]pyran dugc sir dung thay
cho 3,3-(di(4-metoxyphenyl)-6,11-dimetoxy-13-ox0-3H,13H indeno[2,1-f]naphto[1,2-
blpyran dé tao ra 3,3-di(4-metoxyphenyl)-4-metoxy- 1 1-phenyl-13-hydroxymetyl-13-
metyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran: Ciu tric ndy dd dugc xac nhén bang
phén tich NMR.
- CE-65

Trong binh phan tmg 0,51, sin phim N-4 (1,6g) va san phdm PA-7 (3,0g) dugc hoa
tan trong 1,2-dicloetan (100ml). PTSA (0,22g) dugc bd sung va hdn hop dugc khudy &
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nhiét do trong phong trong 12 gid. Dung mdi dugc 1am bay hoi va chét ling thu duoc
dugc hoa tan trong MeOH (80ml) va PTSA (0,5g) duge bd sung. Hon hop duogc gia nhiét
dén diéu kién hdi lwu trong 12 gid. Sau do, phan tmg dugc 1am ngudi xudng nhiét do
| trong phong, dung moi dugc lam bay hoi, chét ling dwoc hoa tan trong THF (100ml),
EtOAc (200ml) duge bd sung va dung dich duge ria bang nude (100ml) va nude mubdi
(100ml). Sau khi 1am bay hoi c4c dung méi, chét ling dwgc tinh ché bang sic ky cot rira
giai bing metylen clorua/EtOAc (4/1, th8 tich/thé tich) dé thu duoc san phim (0,8g) 3,3-
bis(4-(2-hydroxyetoxy)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran.

| CAu tric nay da dugc xac nhan b%ng phén tich NMR,
CE-66
Budc 1

Trong binh phan tng 0,51 trong moi truong khi nito, 4,4’-di-tert-butyl-2,2'dipyridyl
- (0,124g) va (1,5-xyclooctadien) (metoxy)iridi(I) dime (0,15g) duoc bd sung. Cac hexan
(60ml), dimetyl isophtalat (3g) va pinacolboran (2,5ml) dugc nap. Hén hop duoc khudy &
nhiét do trohg phong trong moi truong khi nito trong 12 gid, nude duge bd sung (20ml)
va hdn hgp dugc chiét bang EtOAc (200ml). Pha hitu co dugc gom, rira bang nude mudi
(80ml) va dugc 1am khd trén Mg2SOs4. Chét ling dugc gom va tinh ché bing sic ky cot
~ trén silicagel rira giai bang hexan/DCM (1/2, thé tich/thé tich). C4c phan chira san phidm
dugc gom dé thu dwoc san phim (1,6g). Phan tich MS dd x4c nhan trong lugng phan tr
cua dimetyl ‘5 -(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isophtalat.
Buéc 2

Quy trinh ctia budc 2 cia vi du 12 trong US 200610228557A1 dugc sit dung, chi
- khac 13 san phdm tir bu6c 1 duoc sir dung thay vi axit 4-phenylboronic dé tao ra 3,3-(di(4-
metoxyphenyl)-6,7-dimetoxy-11- (3,5-bis(metoxycarbonyl)phenyl)-13,13-dimetyl-
3H,13H indeno[2°,3’:3,4]naphto[ 1,2-b]pyran. C4u triic ndy da dwgc xac nhan bang phén
tich NMR.
Budc 3

San phdm ciia bude 2 (0,3g) dugc hoa tan trong dTHF (70ml) trong binh phan tng,
va hén hop. duge 1am lanh xudng 0°C bing bé da lanh. Vitride (dung dich 65% trén

toluen, 2,5ml) dugc bd sung tir tir. Bé& d4 lanh duoc loai ra va hdn hop nay duogc khudy &
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nhiét d6 trong phong trong 12 gio. Nudc (6ml) va nuéec KOH (4M, 1ml) dwoc bd sung va
hén hop duge chiét bang EtOAc (150ml). Pha hitu co thu dugc duge gom, duge rira bing
nuée mubi (50ml) va sau do, dung modi duge 1am bay hoi dé thu duge san phim (0,3g).
Phan tich MS va NMR d4 x4c nhan san phidm 14 3,3-di(4-metoxyphenyl)-6,7-dimetoxy-
11- (3,5-bis(hydroxymetyl)phenyl)-13,13-dimetyl-3H,13H indeno[2’,3’:3,4]naphto[1,2-
b]pyran.
CE-67

Quy trinh dugc st dung trong budc 1 cia CE-5 dugc tudn thu, chi khac la san
phim N-9 dugc sir dung thay cho san phidm N-6 va san phim PA-19 thay vi san phdm
- PA-2 @@ tao ra 3,3-di(4-(alyloxy)phenyl)-6-metoxy-7-(3-(hydroxymetyl)piperidin-1-yl)-
11-hexylcarbamoyl-13,13-dimetyl-3H,13H indeno[2’,3’:3,4naphto[1,2-b]pyran. CAu tric
nay da duoc xdc nhan bing phan tich NMR
CE-68

Quy trinh dugc mo ta trong CE-65 dugc tuan thu, chi khac 1a N-5 dugc st dung
- thay cho N-4 dé tao ra 3,3-bis(4-(2-hydroxyetoxy)phenyl)-6,11-diflo-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[ 1,2-blpyran. Céu tric ndy di duoc hd trg bdi phan
tich NMR.
CE-69

Quy trinh duge st dung cho viéc diéu ché CE-29 dugc sir dung, chi khac 1a san
* phidm CE-2 dugc st dung thay vi CE-28 dé tao ra 3,3-(di(4-metoxyphenyl)-6,11,13-
trimetyl-13-(2-(2-(2-((3-carboxypropanoyl)oxy)etoxy)etoxy)etoxy)-3H,13H indeno[2,1-
flnaphto[1,2-b]pyran. Céu tric nay da dugc x4c nhan bang phan tich NMR.
CE-70
Budc 1

Trong binh phéan ting 0,51 trong méi trudng khi nito, san phdm CE-69 (2,1g) dugc
hoa tan trong dMeCN (50ml) va sau d6, N-hydroxysuxinimit (NHS, 0,38g) duoc bd sung.
Dung dich nay dugc lam lanh Xuéng 0°C trong bé da lanh va sau d6, NN g
dixyclohexylcarbodiimit (DCC, 0,68g) dwoc hoa tan trong dMeCN (10ml) dugc bd sung
tir tir, hon hop phan tng dugc khudy trong 1 gid & 0°C va loai bé d4 lanh ra. Sau 12 gio,

* hdn hop phan ting dugc loc va chit rén bi loai bo. Pha léng duge 6 va tinh ché bing sfc
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ky cot trén silicagel rira giai bAng DCM/EtOAc (1/1, thé tich/thé tich) @ thu gom san
phidm (3g). NMR da x4c nhén san phim 1a 3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-13-
© (2-(2-(2-((4-((2,5-dioxopyrolidin-1-yl)oxy)-4-oxobutanoyl)oxy)etoxy)etoxy)etoxy)-
3H,13H indeno[2,1-f]naphto[1,2-b] pyran.
Budc 2

San phim cua bude 1 (3g) dugc hoa tan trong pyridin (10ml) trong binh phan ng
va 2,2’-iminodietanol (0,9g) dugc bd sung. Hon hop duwoc khudy & nhiét do trong phong
trong 2 ngdy va dung mdi duge 1am bay hoi va MeCN (30ml) duoc bd sung. Sau khi loc,
chét rin bi loai bo, chét loc duge duge gom va dung moéi dugce lam bay hoi. San phém thu
duge duge hoa tan trong DCM (100ml) duoc rira bang nudc (100ml) va dugce tinh ché
bang sic ky cot trén silicagel rira giai bing DCM/MeOH (4/1, thé tich/thd tich) dé thu
gom san phim (2,6g). Phan tich NMR da cho thdy san phdm nay c6 cdu triic nhit quan

- V6i 3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-13-((16-hydroxy-14-(2-hydroxyetyl)-
10,13-diox0-3,6,9-trioxa-  14-azahexadexyl)oxy)-3H,13H indeno[2,1-f]naphto[1,2-b]
pyran.
CE-71

Quy trinh dugc st dung trong budc 1 cia CE-5 dugc tuin thi, chi khac 1a san
| pham N-14 dugc sir dung thay cho san phim N-6 dé tao ra 3-(4-(2-hydroxyetoxy)phenyl)-
3-(4-metoxyphenyl)-6-metoxy-7-(3-(hydroxymetyl)piperidin-1-yl)-13,13-dimetyl-3H,
13H indeno[2’,3’:3,4]naphto[1,2-b]pyran. CAu triic nay da dugc hd tro bdi phan tich
NMR.

CE-72
| Quy trinh dugce st dung cho viéc diéu ché CE-29 duoc st dung, chi khéc Ia san
phdm CE-5 duwgc st dung thay vi CE-28 @ tao ra 3-((2-((3-
carboxypropanoyl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,11,13-trimetyl-13-(2-(2-(2-
((3-carboxypropanoyl)oxy)etoxy)etoxy)etoxy)-3H,13H indeno[2,1-flnaphto[1,2-b]pyran.
~ CAu tric nay da duge xac nhan bing phan tich NMR.
CE-73

Quy trinh dugc mo ta trong CE-65 dugc tuln thu, chi khac 12 N-10 dugc st dung

thay cho N-4 dé tao ra 3,3-bis(4-(2-hydroxyetoxy)phenyl)-6-metoxy-7-(piperidin-1-yl)-
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13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu trac nay da dugc xac nhan
bang phén tich NMR.

- CE-74

Bude 1

Quy trinh dugc mo ta trong budc 7 cia vi du 10 trong US 2006/0228557 dugc tudn
thit, chi khac 13 san phim cta budc 5 cta vi du 4 trong US 5645767 dugc st dung thay
cho 2,3-dimetoxy-7-hydroxy-7-etyl-11phenyl-7H-benzo-[c]fluoren-5-01 dé tao ra 3,3-
~ (di(4-metoxyphenyl)-6,11-dimetyl-13-oxo0-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u
tric ndy da dugce xac nhan bang phan tich NMR.
Budc 2

Céac bude 2 dén 5 cua CE-40 dugc tudn thd, chi khac 1a 3,3-(di(4-metoxyphenyl)-
6,11-dimetyl-13-0x0-3H,13H indeno[2,1-f]naphto[1,2-b]pyran dugc st dung thay cho
| 3,3-(di(4-metoxyphenyl)-6,11-dimetoxy-13-0x0-3H,13H indeno[2,1-flnaphto[ 1,2-b]pyran
dé tao ra 3,3-(di(4-metoxyphenyl)-6,1 1-dimetyl-13-hydroxymetyl-13-metyl-3H,13H
indeno[2,1-flnaphto[1,2-b]pyran. CAu triic ndy da dugc xac nhan bing phan tich NMR.
CE-75

Quy trinh duwgc md ta trong vi du so sanh 4 trong US 2006/0228557 dugc tuan thu
| dé tao 3,3-di(4-metoxyphenyl)-6,7 -dimetoxy-13-13-dimetyl-3H,13H
indeno[2°,3":3,4]naphto[ 1,2-b]pyran. Céu triic ndy d4 dugc x4c nhin bing phén tich
NMR.
CE-76

Quy trinh ctia bude 5 cua vi du 7 ctia US746541 5B2 duoc tudn thu, chi khéac la
1,1-diphenyl-2-propyn-1-ol dugc st dung thay cho 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-
morpholinophenyl)prop-2-yn—1-01 dé tao ra 3,3-diphenyl-13,13-dimetyl-3H,13H
indeno[2,1-flnaphto[1,2-b]pyran. CAu triic nay d4 dugc xac nhan bing phan tich NMR.
CE-77

Quy trinh dugc mo ta trong CE-62 dugc tudn thu, chi khac 1a san phém CE41 duoc
sir dung thay cho CE61 dé thu dugc chi hop phan chinh. Phan tich NMR da xé4c nhén san
phim 1a 3;(4-morph01inophenyl)-3-(3-(2-hydroxyetyl)-4-metoxyphenyl)-13,13-dimetyl-
3H,13H indeno[2,1-F]naphto[ 1,2-b]pyran.
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CE-78

Quy trinh cta budc 5 cla vi du 7 ciia US7465415B2 dugc tuan thi, chi khac 1a
san phdm N-22 dugc st dung thay vi 4,7,7-dimetyl-5-hydroxy-7H-benzo[C]fluoren va
san pham PA-23 thay vi 1-(4-(2-hydroxyetoxy)phenyl)-1-(4-morpholinophenyl)prop-2-
yn-1-ol dé tao ra 3-(4-butoxypheny1)-3-(4-metoxyphenyl)-7-metoxy-11-phenyl-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u tric ndy di dugc x4c nhan bing
phén tich NMR.

* Phin 4 - Didu ché céc vi du (E) 1-87

E-l

Trong binh mét ¢6 300ml duge 1am kho CE-2 (1,0g) dugc hoa tan trong DCM
(50ml) va dung dich thu dwgc dwgc lam lanh xudng 0°C trong moi truong khi nito. TEA
- (03ml) va 4-DMAP (18mg) dugc bd sung lién tiép. Dung dich
[tris(trimetylsiloxy)silyletyl)dimetyl-closilan (0,8ml) trong DCM (10ml) dwgc bd sung
timg giot. B d4 lanh duoc loai ra va sau 12 gio HCI nué6ce (5%, 30ml) duoc bd sung. Pha
hdn hop duge tach va 16p hiru co da dugc thu hdi duge ria bang nudc (100ml). Sau khi
lam bay hoi dung mdi, chit ling thu dugc dugc tinh ché bing sic ky cot dém trén
- silicagel rira giai bing hexan/DCM (2/1, thé tich/thd tich) va sau dé, bang hexan/DCM
(1/10, thé tich/thé tich). C4c phén chira san phdm dwoc thu gom dé thu duge san phim
(1,1g). Phan tich NMR cho thdy san phim nay c6 cdu tric nhdt quan véi 3,3-(di(4-
metoxyphenyl)-6,11,13-trimetyl-13-((2,2,7,7-tetrametyl-4,4-bis((trimetylsilyl)oxy)-
3,8,11,14-tetraoxa-2,4,7-trisilahexadecan-16-yl)oxy)-3H,13H  indeno[2,1-flnaphto[1,2-
" b]pyran.
E-2

Quy trinh dwgc md ta trong bude 1 dén 2 ding cho viée didu ché CE-70 duoc tuan
tha, chi khac la 3-aminopropylmetylbis(trimetylsiloxy)-silan dugc sit dung thay cho 2,2’-
iminodietanol dé tao ra 3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-13-((2,2,4-trimethyl-
~ 9,12-dioxo-4-((trimetylsilyl)oxy)-3,13,16,19-tetraoxa-8-aza-2,4-disilahenicosan-21-
yDoxy)-3,8,11,14-tetraoxa-2,4,7-trisilahexadecan-16-yl)oxy)-3H,13H indeno[2,1-
flnaphto[1,2-b]pyran. Céu trac nay di dugc xac nhin bang phan tich NMR. 7
E-3
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Trong binh mot ¢b 300ml duge lam kho, CE-2 (1,0g) dugc hoa tan trong DCM
(50ml) va dung dich thu dugc dugc lam lanh xudng 0°C trong méi trudng khi nito, TEA
(0,46ml) va 4-DMAP (18mg) dugc bd sung lién tiép. Dung dich
tris(trimetylsiloxy)dimetyl-closilan (1,1ml) trong DCM (10ml) dwgc bd sung timg giot.
Bé d4 lanh duoc loai ra va sau 12 gio, HCI nuéce (5%, 30ml) dugce bb sung. Pha hdn hop
duge tach va 16p hitu co da duge thu hdi duge rira bang nude (100ml). Sau khi 1am bay
hoi dung méi, chét ldng thu dugc dugc tinh ché bing sic ky cot dém trén silicagel rira giai
~ bing hexan/DCM (2/1, thé tich/thé tich) va sau d6, bdng hexan/DCM (1/10, thé tich/thé
tich). Cac phin chira san phidm duoc thu gom dé thu duoc san phim (1,3g). Phén tich
NMR di cho thiy san phdm niy c6 chu tric nhit quan voi 3,3-(di(4-metoxyphenyl)-
6,11,13-trimetyl-13-((2,2-dimetyl-4,4-bis((trimetylsilyl)oxy)-3,5,8,11 -tetraoxa-2,4-
disilatridecan-13-yl)oxy)-3H,13H indeno[2,1-f[naphto[ 1,2-b]pyran.

 E-4

Quy trinh dugc m6 ta cua E-1 duoc tuén thu, chi khac 1a
[bis(nonaflohexyldimetylsiloxy)metyl]-silyletyldimetylclosilan dugc st dung thay cho
[tris(trimetylsiloxy)silyletyl)dimetyl-closilan dé tao ra 3,3-(di(4-metoxyphenyl)-6,11,13-
trimetyl-13-((13-((dimetyl(3,3,4,4,5,5,6,6,6-nonaflohexyl)silyl)oxy)-

- 18,18,19,19,20,20,21,21 ,21-nonaflo-10,10,13,15,15-pentametyl-3,6,9,14-tetraoxa-
10,13,15-trisilahenicosyl)oxy)-3H,13H indeno[2,1-f]naphto[ 1,2-b]pyran. C4u tric niy da
duge x4c nhan bang phan tich NMR.

E-5

Trong binh da sdy kho, trong méi trueong khi nito, CE-69 (1,2g) dugc hoa tan trong
-~ DCM (50ml), sau d6, 3-[hydroxy(polyetylenoxy)propyl]-heptametyltrisiloxan (0,8ml) va
4-DMAP (17mg) dugc bd sung. Dung dich dugc lam lanh xubng 0°C trong bé d4 lanh va
DCC (0,34g) dugc hoa tan trong DCM (10ml) duge bd sung tir tir viao hdn hop phan tmg.
Hon hop phan ting dugc giit trong 90 phit & 0°C va sau d6, bé d4 lanh dugc loai ra. Sau
10 gid, dung moi duge lam bay hoi va chét lang thu dugc duoc tinh ché bing séc ky cot
~ trén silicagel rira giai bang DCM/EtOAc (2/1, thé tich/thé tich) dé thu dugc san phidm
(0,4g). Phan tich NMR va MS d3 x4c nhan san phim chira chu yéu 3,3-(di(4-
metoxyphenyl)-6,11,13-trimetyl-13-((2,2,4-trimetyl-2 1,24-dioxo-4-((trimetylsilyl)oxy)-
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3,8,11,14,17,20,25,28,31-nonaoxa-2,4-disilatritsiacontan-33-yl)oxy)-3,8,11,14-tetraoxa-
2,4,7-trisilahexadecan-16-yl)oxy)-3H,13H indeno[2,1-f]naphto[1,2-b]pyran.
E-6

Quy trinh dugc mé ta dbi v6i E-1 duge tuan thu, chi khac 1a CE-3 dugc st dung
thay cho CE-2 dé tao ra 3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-13-(2-(((2-(1,1,1,5,5,5-
hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)etoxy)-3H, 13H
indeno[2,1-fInaphto[ 1,2-b]pyran. Céu triic ndy da dugc xac nhan bang phén tich NMR.
E-7

Quy trinh dugc md ta ddi véi E-2 dugc st dung, chi khac 14 CE-3 dugc sir dung
thay vi CE-2 dé tao ra 3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-13-(2-((4-((3-
(1,1,1,3,5,5,5-heptametyltrisiloxan-3-yl)propyl)amino)-4-oxobutanoyl)oxy)etoxy)-
3,8,11,14-tetraoxa-2,4,7-trisilahexadecan-16-yl)oxy)-3H,13H  indeno[2,1-flnaphto[1,2-
b]pyran. C4u tric ndy da dwoc xac nhan bang phén tich NMR.
B8

Quy trinh dugc mo ta dbi véi E-1 duge tudn thu, chi khac 1a CE-1 dugc st dung
thay cho CE-2 dé tao ra 3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-13-(((2-(1,1,1,5,5,5-
hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)-3H,13H
~ indeno[2,1-f|naphto[1,2-b]pyran. Céu triic nay da duge x4c nhén bang phén tich NMR,
E-9

Trong binh di dugc lam kho, CE-4 (1,4g) dugc hoa tan trong toluen (15ml) va
bis(trimetylsiloxy)metylsilan (0,9ml) dugc bd sung. Phirc chét platin (0)-1,3-divinyl-
1,1,3,3-tetrametyldisiloxan (dung dich trong xylen, Pt ~2%, 4 giot) dugc bd sung. Hon
~ hop phan tng dugce khudy & nhiét do trong phong. Sau 24 gio, dung moi duge lam bay
hoi va chit ling thu dwoc dugc tinh ché bang sic ky cot trén silicagel rira giai bing
DCM/Hexan (3/2, thé tich/thé tich) dé thu dwoc san phim (1g). Phan tich NMR da cho
thdy san phdm nay c6 cu tric nhét quén voi 3,3-(di(4-metoxyphenyl)-6,11,13-trimetyl-
13-(3-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-yl)propoxy)-3H,13H indeno[2,1-f]naphto[1,2-
. b]pyran.
E-10
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Quy frinh dugc mé ta ddi voi E-3 dugce tuan tha, chi khac 13 CE-8 dugce st dung
thay cho CE-2 dé tao ra 3-(4-morpholinophenyl)-3-(4-metoxyphenyl)- 6,11-dimetyl-13-
(11-((1,1,1,5 ,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)undexyl)- 13-

- (metoxycarbonyl)-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. CAu triic ndy d& dwoc xac
nhan bang phan tich NMR.
E-11

Quy trinh dugc mo ta trong E-9 duoc tuén thi, chi khac 1a CE-7 dugc st dung thay
cho CE-4. Phan tich NMR d cho thdy san phdm nay 1 nhét quéan véi cdu tric cia 3-(4-
- (2-hydroxyetoxy)phenyl)-3-(4-metoxyphenyl)-6,11,13-trimetyl-13-(3-(1,1,1,3,5,5,5-
heptametyltrisiloxan-3-yl)propoxy)-3H,13H indeno[2,1-f]naphto[1,2-b]pyran c6 5-6 don
vi monome caprolacton dugc polyme héa & nhom chire hydroxyl.

Budée 1

Quy trinh dugc mo6 ta d6i v6i E-1 duoc tuan tho, chi khac 1a trivinylclosilan dugc
" st dung thay cho [tris(trimetylsiloxy)silyletyl)metyl-closilan d& tao ra 3,3-(di(4-
metoxyphenyl)-6,11,13-trimetyl-13-((3,4-divinyl-4,7,10-trioxa-3-siladodec-1-en-12-
yl)oxy)-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric ndy dd dugc x4c nhdn bing
phén tich NMR.

Buéc 2

Quy trinh dugc st dung trong E-9 dugc tuan thil, chi khac 1 san phdm ctia bude 1
dugc sit dung thay vi CE-4 va ty luong dugc didu chinh d& tao ra 3,3-(di(4-
metoxyphenyl)-6,11,13-trimetyl-13-((7,7-bis(2-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-
yDetyl)-2,2,4-trimetyl-4-((trimetylsilyl)oxy)-3,8,11,14-tetraoxa-2,4,7-trisilahexadecan-16-
yloxy)-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric ndy dd dwgc x4c nhén bing
| phén tich NMR.

E-13

Quy trinh dwgc mb ta dbi véi E-3 duge tudn tho, chi khac 1a CE-9 duge st dung

thay cho CE-2 d tao ra 3,3-(di(4-metoxyphenyl)-6,11-dimetoxy-13-butyl-13-(2-((1 ,1,
1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)etoxy)-3H,13H

| indeno[2,1-flnaphto[ 1,2-b]pyran. C4u triic ndy da dugc xac nh4n bing phan tich NMR.

E-14
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Quy trinh dwgc md ta ddi véi E-3 duge tun thu, chi khac 1a CE-40 duoc st dung
thay cho CE-2 & tao ra 3,3-(di(4-metoxyphenyl)-6,1 1-dimetoxy-13-(((1,1,1,5,5,5-
hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)-13-metyl-3H,13H indeno[2,1-

fInaphto[1,2-b]pyran. Céu triic nay da dwgc hd tro béi phan tich NMR.
| E-15

Quy trinh dugc md ta dbi voi E-3 dugc tuan thu, chi khac 1a CE-74 dugc st dung
thay cho CE-2 dé tao ra 3,3-(di(4-metoxyphenyl)-6,11-dimetyl-13-(((1,1,1,5,5,5-
hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)-13-metyl-3H,13H indeno[2,1-
~ flnaphto[1,2-b]pyran. C4u tric nay di duoc x4c nhan bing phan tich NMR.

E-16

Quy trinh duge md ta dbi voi E-3 duoc tudn thu, chi khac 13 CE-64 dugc st dung
thay cho CE-2 dé tao ra 9,3-di(4-metoxyphenyl)-7-metoxy-11-phenyl-13-(((1,1,1,5,5,5-
hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)-13-metyl-3H,13H indeno[2,1-
- f]naphto[1,2-b]pyran. CAu tric nay da dugc x4c nhan bing phén tich NMR.

E-17 ‘

Viée didu ché dwgc mé ta dbi véi E-2 duge sir dung, chi khéc 1a CE-6 duge sir
dung thay vi CE-2 dé tao ra 3,3-di(4-metoxyphenyl)-G,7-dimetoxy-11-((3-(1,1,1,3,5,5,5-
heptametyltrisiloxan-3-yl)propyl)carbamoyl-13,13-dimetyl-3H,13H
- indeno[2’,3’:3,4]naphto[1,2-b]pyran. Céu trGc ndy di dugc xdc nhin bing phan tich
NMR.

E-18

Quy trinh duge md ta d6i voi E-3 duge tuan thu, chi khac 1a CE-22 dugc st dung
thay cho CE-2 dé tao ra 3,3-(di(4-metoxyphenyl)-6,7-dimetoxy-11-(((1,1 ,1,5,5,5-
* hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)-13,13-dimetyl-3H,13H
indeno[2°,3°:3,4]naphto[1,2-b]pyran. Ciu triic ndy dd dwoc xdc nhin bing phan tich
NMR.

E-19

Quy trinh dugc mo ta d6i v6i E-3 dugce tuan tha, chi khac 1a CE-23 dugce sir dung
" thay cho CE-2 dé tao ra 3,3-(di(4-metoxyphenyl)-6,7-dimetoxy-11-(4-(((1,1,1,5,5,5-
hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)phenyl)-13,13-dimetyl-3H,13H

-109-



21578

indeno[2’,3’_:3,4]naphto[1,2-b]pyran. Céu tric nay da dugc xdc nhan bang phan tich
NMR.
E-20

Quy trinh dugc md ta d6i véi E-1 dugc tuan thu, chi khac 1a CE-24 dugc st dung
- thay cho CE-2 & tao ra 3,3-(di(4-metoxyphenyl)-6-metoxy-7-(3-((((2-(1,1,1,5,5,5-
hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)metyl)piperidin-1-
y1)-13,13-dimetyl-3H,13Hindeno[2’,3’:3,4naphto[ 1,2-b]pyran. C4u triic nay da duogc xac
nhan bang phén tich NMR.
E-21

Trong binh phan tng 0,31 kho, CE-25 (1,9g) dugc hoa tan trong dTHF (20ml). Hon
hop duge 1am lanh & -75°C bang cach sir dung bé axeton-bang kho va dugc khudy duéi
nito khd. n-BuLi (2M trong xyclohexan, 1,9ml) dugc bd sung va sau 1 phit,
tris(trimefylsiloxy)dimetyl-closilan (1,6ml) dugc bd sung. Hén hop phan tmg duoc dé
nguyén cho phan tng trong bé lanh trong 20 phit va sau do6 13, & nhiét do trong phong
~ trong 12 gi¢. Nuée dugc bd sung (20ml) va hdn hop dugc chibt bang EtOAc (50ml). Pha
hitu co da dugce thu hdi duge rira bing nude mudi (30ml) va dung mdi dugc lam bay hoi.
Chét lng thu dugc duge tinh ché bang sic ky cot trén silicagel rira giai bang hexan/DCM
(4/1, thé tich/thé tich) dé thu dugc san phim (0,7g). Phén tich NMR da cho thiy san phim
nay c6 cau trac nhdt quan véi 3,3-di(4-metoxyphenyl)-6,7-dimetoxy-1 1-(1,1,1,5,5,5'-
V hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-y1)-13,13-dimetyl-3H,13H
indeno[2’°,3”:3,4]naphto[1,2-b]pyran.
E-22

Quy trinh ctia E-21 dugc tuan thu, chi khéc 1a [tris(trimetylsiloxy)silyletyl)dimetyl-

closilan dugc st dung thay cho tris(trimetylsiloxy)dimetyl-closilan dé tao ra 3,3-di(4-
| metoxyphenyl)-6,7-dimetoxy-11-((2-(1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)-13,13-dimetyl-3H,13H
indeno[2’°,3°:3,4]naphto[1,2-b]pyran.
Céu tric ndy d4 duge x4c nhan bang phan tich NMR.
E-23
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Quy trinh dugc md ta d6i v6i E-3 dwgc tudn tha, chi khac 1a CE-26 dugce st dung
thay cho CE-2 dé& tao ra 3-(4-flophenyl)-3-(4-(3-(((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)piperidin-1-yl)phenyl)-7-metoxy-11-phenyl-
13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u tric ndy da dugc xac nhan
bang phan tich NMR.

E-24

Quy trinh duge md ta dbi v6i E-3 dugc tudn thi, chi khéac 1a CE-13 duge st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5 ,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yDoxy)etoxy)phenyl)-3-(4-morpholinophenyl)-7-metoxy-11-phenyl-13,13-dimetyl-
| 3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu triic ndy da dugc xac nhén bang phén tich
NMR.

E-25

Quy trinh dugc mo ta dbi véi E-3 dugc tuan thu, chi khac 1a CE-27 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
~ yl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-7-metoxy-11-phenyl-13,13 -dimetyl-3H,13H
indeno[2,1-flnaphto[1,2-b]pyran. Céu triic ndy da dugc x4c nhin bing phan tich NMR.
E-26

Viéc diéu ché dugc mé ta dbi voi E-2 dugce st dung, chi khac 1la CE-29 dugc su

dung thay vi CE-2 dé tao ra 3-(4-(2-((4-((3-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-
| yD)propyl)amino)-4-oxobutanoyl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,11,13-
trimetyl-13-metoxy-3H,13H indeno[2,1-fInaphto[1,2-b]pyran. CAu tric nay da duoc xac
nhan bang phén tich NMR.
E-27
‘ Quy trinh dugc mo ta d6i v6i E-1 duogc tuan thu, chi khac 14 CE-30 duogc st dung

thay cho CE-2 dé tao ra 3-(4-(2-(((2-(1, 1,1,5,5,5-hexametyl-3- |
((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)etoxy)phenyl)-3-(4-
metoxyphenyl)- 6,11-diflo-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[ 1,2-b)pyran. C4u
triic nay da dugc x4c nhan bang phéan tich NMR.

E-28
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Viéc diéu ché duoc mo ta dbi voi E-2 dwoc sit dung, chi khac 1a CE-3 1 duoc sit
dung thay 'vi CE-2 dé tao ra 3-(4-(2-((4-((3-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-
yl)propyl)amino)-4-oxobutanoyl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,11-diflo-
13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u tric nay dd dugc xac nhan
~ bang phén tich NMR.

E-29

Quy trinh dugc md ta dbi voi E-3 dugce tuan tha, chi khac 1a CE-30 duogc sir dung
thay cho CE-2 d tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,11-diflo-13,13-dimetyl-3H,13H indeno[2,1-
- flnaphto[1,2-b]pyran. C4u tric ndy da duoc xac nhan bing phén tich NMR,

E-30 |

Quy trinh dugc mé ta d6i voi E-3 dugc tudn tha, chi khac 1a CE-32 dugc st dung
thay cho CE-2 dé tao ra  3-phenyl-3-(4-(3-(((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)piperidin-1-yl)phenyl)- 6,11-diflo-

- 13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. CAu tric ndy da dugc x4c nhan
bang phéan tich NMR.
E-31

Quy trinh dugc mo ta dbi voi E-3 dugce tuan tha, chi khac 1a CE-33 duoc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl Joxy)trisiloxan-3-
© yDoxy)etoxy)phenyl)-3-(4-metoxyphenyl)-13,13-
dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric nay da dugc hd trg boi phan
tich
NMR.

E-32

Quy trinh dugc mo ta dbi véi E-3 dugc tuan thu, chi khéac 1a CE-34 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yloxy)etoxy)phenyl)-3-(4-morpholinophenyl)-6-metoxy-7-morpholino-11-phenyl-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u triic ndy da dugc x4c nhin bing
phén tich NMR.

B33
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Quy trinh duge mé ta ddi voi E-3 duge tuan thu, chi khac 1a CE-35 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5 ,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yDoxy)etoxy)phenyl)-3-(4-metoxyphenyl-6,7-
dimetoxy-11-(triflometyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Chu
trac nay da dugce xac nhan bang phan tich NMR.

B34

Quy trinh dugc md ta dbi voi E-3 dugce tuan thu, chi khac 1a CE-36 dugc st dung
thay cho CE-2 d& tao ra 3-(4-flophenyl)-3-(4-(3-(((1,1,1,5,5,5 -hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)piperidin-1-yl)phenyl)-13,13-dimetyl-

- 3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu tric ndy da dugc xac nhan bang phan tich
NMR.
E-35

Quy trinh dugc mo ta dbi véi E-3 duogc tuan thu, chi khac 1a CE-10 dugc st dung
thay cho CE-2 d tao ra 3-(4-(2-((1,1,1,5,5 ,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
. yDoxy)etoxy)phenyl)-3-phenyl-6,11-diflo-13,13-dimetyl-3H,13H  indeno[2,1-f]naphto[
1,2-b]pyran. CAu trtic nay da dugc xac nhan bing phan tich NMR.

E-36 |

Quy trinh dwgc md ta dbi voi E-3 duoc tuln thu, chi khéac 1a CE-11 dugc st dung
thay cho CE-2 d tao ra 3-(4-(2-((1,1,1 ,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-
. 3-yhoxy)etoxy)phenyl)-3-(4-metoxyphenyl) -6,7-dimetoxy-11- hexylcarbamoyl-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu tric nay da dwoc x4c nhén bing
phén tich NMR.

E-37

Quy trinh dugc st dung trong E-9 dugc tuén thu, chi khac 1a CE-15 dugc st dung
- thay vi CE-4 dé tao ra 3-(4-(2-(3-(1 ,1, 1,3,5,5,5-heptametyltrisiloxan-3-
yl)propoxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,7-dimetoxy-11-(hydroxymetyl)-13,13-
dimetyl-3H,13H indeno[2’,3’:3,4]naphto[1,2-b]pyran. Céu tric ndy d3 dugc xdc nhin
bang phan tich NMR.

E-38
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Viéc diéu ché dugc md ta dbi véi E-2 duoc sit dung, chi khéc 1a CE-37 dugc sir
dung thay vi CE-2 dé tao ra 3-(4-(2-((4-((3-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-
yDpropyl)amino)-4-oxobutanoyl)oxy)etoxy)phenyl)-3-(4-moiholinophenyl)-7-metoxy-11-
phenyl-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u trac nay da duogc
xé4c nhan bing phan tich NMR.

- E-39

Quy trinh dwgc mb ta ddi voi viée didu ché E-3 1 dugc tun thu, chi khéc 1a tri-t-
terbutoxyclosilan dugc sit dung thay cho tris(trimetylsiloxy)dimetyl-closilan dé tao ra 3-
(4-(-(2-((tri-tert-butoxysilyl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl) -
13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u triic nay da duoc xac nhan
* bing phan tich NMR.

E-40

Quy trinh dugc md ta dbi v6i E-3 duge tuan tha, chi khac 1a CE-12 dugce stir dung

thay cho CE-2 d& tao ra 3-(4-(2-((1, 1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-
3-yl)oxy)etoxy)phenyl)-3-(4-morpholinophenyl)-13,13-dimetyl-3H,13H indeno[2,1-

| flnaphto[1,2-b]pyran. CAu tric nay da dugc x4c nhan biang phan tich NMR.

E-41

Quy trinh dugc md ta dbi voi E-3 dugc tuan thd, chi khac 1a CE-16 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
~ yDoxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6-metoxy-7-(piperidin-1-yl)-13,13-dimetyl-
3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu tric nay da duoc xac nhan bing phan tich
NMR.

E-42

Quy trinh dugc md ta ddi voi E-3 dugc tuan thu, chi khac 1a CE-17 duogc st dung
~ thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yloxy)etoxy)phenyl)-3-(4-metoxyphenyl) -11-(4-metoxyphenyl)-13,13-dimetyl-3H,13H
indeno[2,l-f]naphto[l,Z-b]pyran. Céu tric nay dugc xac nhan bang phén tich NMR.

E-43

Quy trinh dugc md ta ddi voi E-3 dugc tudn thu, chi khac 1a CE-14 dugc st dung

. thay cho CE-2 d tao ra 3-(4-(2~(( 1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
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- yDoxy)etoxy)phenyl)-3-(4-metoxyphenyl) -11-(4-(dimetylamino)phenyl)-13,13-dimetyl-
3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Cau triic nay da dugc hd trg boi phén tich
NMR.
E-44

Quy trinh dugc mé ta ddi véi E-3 duge tuan tha chi khac 1a CE-18 dugc st dung
~ thay cho CE-2 dé tao ra 3-(4-2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yl)oxy)etoxy)phenyl)-3-(4-flophenyl) -11-(4-(dimetylamino)phenyl)-13,13-dimetyl-
3H,13H indeno[2,1-f]naphto[1,2-b]pyran. CAu tric nay di dugc xac nhan bang phan tich
NMR.

E-45
‘ Quy trinh dugc mo ta d6i v6i E-3 dugce tuan thu, chi khac 13 CE-19 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1, 1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yloxy)etoxy)phenyl)-3-(4-metoxyphenyl) -11-(2-metoxyphenyl)-13,13-dimetyl-3H,13H
indeno[2,1-flnaphto[1,2-b]pyran. Céu triic ndy da dugc xac nhan bing phan tich NMR.
E-46

| Quy trinh dugc mo ta d6i v6i E-3 dugc tuan tha, chi khac 1a CE-39 dugc str dung
thay cho CE-2 d tao ra 3-(4-flophenyl)-3-(4-(4-((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)piperidin-1-yl)phenyl)-7-metoxy-11-phenyl-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u tric ndy di dugc x4c nhin bing
~ phan tich NMR.
E-47

Quy trinh dugc md ta dbi voi E-3 duge tuan thi, chi khac 12 CE-40 dugce st dung
thay cho CE-2 d tao ra 3-(4-flophenyl)-3-(4-(4-((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)piperidin-1-yl)phenyl)-13,13-dimetyl-3H,13H
~ indeno[2,1-f]naphto[1,2-b]pyran. C4u tric ndy da dwoc x4c nhan bing phan tich NMR.
E-48

Quy frinh duoc md ta ddi v6i E-3 duge tuén thi, chi khac 1a CE-47 dugc sir dung
thay cho CE-2 & tao ra 3-(4-flophenyl)-3-(4-(4-(((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)piperidin-1-yl)phenyl)-13,13-dimetyl-
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. 3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Céu truc ndy da dugc xac nhan bang phan tich
NMR.
E-49

Quy trinh dugc st dung trong E-9 duoc tuan thu, chi khac 1a CE-21 dugc st dung
thay vi CE-4. Phan tich NMR di cho thdy san phim 13 nhit quan véi chu tric cua 3-(4-(2-
- (3-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-yl)propoxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6-
metoxy-7-(3-(hydroxymetyl)piperidin-1-yl)-11-hexylcarbamoyl-13,13-dimetyl-3H,13H |
indeno[2’,3’:3,4]naphto[1,2-b]pyran c¢6 9 don vi monome caprolacton dugc polyme héa &
nhém chic hydroxyl.
E-50

Quy trinh dugc mo6 ta dbi voi E-3 dugc tuan thu, chi khéac 1a CE-42 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-(((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl Joxy)trisiloxan-
3-yl)oxy)metyl)morpholino)phenyl)-3-(4-metoxyphenyl)-7-metoxy-11-phenyl-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu tric nay da dwoc x4c nhin bing
phén tich NMR.

- E-51

Quy trinh dugc mo ta dbi véi E-3 dugc tuan thu, chi khac 1a CE-43 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(4-(2-((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)etyl)piperazin-1-yl)phenyl)-3-(4-flophenyl)-7-
metoxy-11-phenyl-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[ 1,2-b]pyran. C4u tric nay
~ da duge x4c nhén bang phén tich NMR.

E-52

Quy trinh dugc st dung trong E-9 dugc tuén thu, chi khac 1a CE-44 duoc st dung

thay vi CE-4 va d& tao ra 3-(4-(3-(1,1,1,3,5,5,5 -heptametyltrisiloxan-3-

yl)propoxy)phenyl)-3-(4-morpholinophenyl)-7-metoxy-11-phenyl-13,13-dimetyl-3H,13H
| indeno[2,1-flnaphto[1,2-b]pyran. Céu tric nay da dwgc x4c nhan bang phén tich NMR.
E-53

Viée diéu ché dugc mé ta déi v6i E-2 duoc sir dung, chi khac 1a CE-45 duoc sit
dung thay vi CE-2 d& tao ra 3-(4-flophenyl)-3-(4-(4-(4-((3-(1,1,1,3,5,5,5-
~ heptametyltrisiloxan-3-yl)propyl)amino)-4-oxobutanoyl)piperazin-1-yl)phenyl)-13,13-
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dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu trac nay da dugc xac nhin béng
~ phan tich NMR.
E-54

Quy trinh dugc sir dung trong E-9 dugc tun thu, chi khac 1a CE-20 dugc st dung
thay vi CE-4 va dé& tao ra 3-(4-(2-(3-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-
yDpropoxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6-metoxy-7-(3-(hydroxymetyl)piperidin-
1-yl)-11-hexylcarbarnoyl-13,13-dimetyl-3H,13H
indeno[2’,3:3,4]naphto[1,2-b]pyran. Ciu tric nay di duogc x4c nhan bing phén tich
NMR.
E-55

Quy trinh dugc md ta dbi voi E- 1 duoc tuan thi, chi khac 1a CE- 13 dugce st dung
thay cho CE-2 4 tao ra  3-(4-(2-(((2-(1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)etoxy)phenyl)-3-(4-
morpholinophenyl)-7-metoxy-11-phenyl-13,13-dimetyl-3H,13H indeno[2,1-f]
naphto[1,2-b]pyran. C4u tric ndy d& dwogc xac nhan bing phén tich NMR.

. E-56

Quy trinh dugc mo ta dbi véi E-1 duogc tuan thu, chi khéac 1a CE-26 dugc st dung
thay cho CE-2 d tao ra 3-(4-flophenyl)-3-(4-(2-(((2-(1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)etoxy)phenyl)-7-metoxy-11-
phenyl-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[ 1,2-b]pyran. C4u tric ndy da dugc hd
- trg bai phan tich NMR.

E-57 _

Quy trinh dugc mo ta for E3 dugc tuan thu, chi khac 1a CE-47 duoc st dung thay
cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yl)oxy)etoxy)phenyl)-3-(4-morpholinophenyl)-6-metoxy-7-(piperidin-1-yl)-11-phenyl- -
© 13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric nay da dugc xac nhan
bang phan tich NMR.

E-58

Quy trinh dugc mo ta dbi voi E-3 dugc tuén thi, chi khéc la CE-48 dugc st dung

thay cho CE-2 dé tao ra 3-(4-(2-(((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-

-117-



21578

3-yl)oxy)metyl)morpholino)phenyl)-3-(4-flophenyl)-6,7-dimetoxy-11-(4-
~ (triflometyl)phenyl)-13,13-dimetyl-3H,13M indeno[2,1-f]naphto[1,2-b]pyran. Ciu tric
nay di dugc xac nhan bing phén tich NMR.
E-59

Quy trinh dugc mo ta dbi v6i E-3 duoc tuan thu, chi khéac 14 CE-49 dugc sir dung
thay cho CE-2 dé tao ra 3-(4-(4-(2-((1,1,1,5,5,5-hexametyl-3-
| ((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)etyl)piperazin-1-yl)phenyl)-3-(4-flophenyl)-7-
13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran, C4u tric nay di dugc xac nhan
bing phan tich NMR.
E-60

Quy trinh dugc mé ta dbi v6i E-3 duge tudn thu chi khac 1a CE-50 dugc st dung
| thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-7-metoxy-11-phenyl-13,13-dietyl-3H,13H
indeno[2,1-flnaphto[ 1,2-b]pyran. CAu triic ndy da dugc xac nhan bang phan tich NMR.
E-61

Quy trinh dugc md ta di v6i E-3 dugce tudn thy, chi khac 1a CE-5 1 dugc sit dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-4-
yl)oxy)etoxjr)phenyl)-3 -(4-metoxyphenyl)-6,7-dimetoxy-11-(4-xyanophenyl)-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Ciu triic nay da hd trg béi phan tich
NMR.
- E-62

Quy trinh dugc mo ta dbi voi E-3 dugc tuan thu, chi khac 1a CE-52 duoc st dung
thay cho | CE-2 d tao ra 3-(4-flophenyl)-3-(4-(2-(((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)piperidin-1-yl)phenyl)-13,13-dimetyl-
3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Ciu tric ndy d4 dugc x4c nhan bing phan tich

- NMR.

E-63

Quy trinh dugc mé ta dbi véi E-3 duoc tudn thy, chi khac 1a CE-53 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yl)oxy)etoxy)phenyl)-3-(4-morpholinophenyl)-6-metoxy-7-(piperidin-1-yl)-11-(2-
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(triflometyl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Ciu truc
~ nay da dugc xac nhan bang phan tich NMR.
E-64

Quy trinh dugc mo ta dbi vé6i E-3 dugc tuan thu, chi khac 14 CE-54 dugce st dung
thay cho CE-2 d& tao ra 3-(4-flophenyl)-3-(4-(3-(((1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)piperidin-1-yl)phenyl)-6,7-dimetoxy-1 (4
~ (triflometyl)phenyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. Chu truc
ndy di dugc xac nhan bing phan tich NMR.
E-65

Quy trinh duge mé ta d6i v6i E-3 dugc tuan thu, chi khac 1a CE-55 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
~ yDoxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6,7-dimetoxy-11-(4-(triflometyl)phenyl)-
13,13-dimetyl-3H,13H indeno[2,1-f]
naphto[ 1,2-b]pyran. Céu triic nay di dugc x4c nhén bang phan tich NMR.
E-66

Quy trinh dugc mé ta dbi v6i E-3 duoc tuan th, chi khéac 1a CE-56 dugc str dung
| thay cho CE-2 d tao ra 3-(4-flophenyl)-3-(4-(3-(((1,1,1,5,5,5-hexametyl-3-
(trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)piperidin-1-yl)phenyl)-6,7-dimetoxy-
11-(phenyletynyl)-13,13-dimetyl-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric nay
da duogc xac nhin béng phén tich NMR,

E-67

| Quy trinh mé ta viéc diéu ché E-22 dugc tuan thi, chi khéac 1a CE-57 duogc stir dung
thay cho CE-25 dé tao ra 3-4-((2-(1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-
3-yDetyl)dimetylsilyl)phenyl-3-phenyl-13,13-dimetyl-3H,13H  indeno[2,1-f]naphto[1,2-
b]pyran. Céu tric nay da dugc x4c nhén bing phan tich NMR.
- E-68

Quy trinh dugc mo ta dbi véi E-3 dugc tuan thu, chi khac 1a CE-58 duoc str dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yloxy)etoxy)phenyl)-3-(4-flophenyl) -6,7-dimetoxy-11-xyano-13,13-dimetyl-3H,13H
indeno[2,1-fInaphto[1,2-b]pyran. Cu triic ndy da dwoc x4c nhan bang phan tich NMR.
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E-69

Quy trinh dugc md ta d6i v6i E-3 duoc tudn thi, chi khac 1a CE-59 duogc sir dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yl)axy)etoxjf)phenyl)-3 -(4-metoxyphenyl) -6,7-dimetoxy-11-xyano-13,13-dimetyl-
3H,13H indeno[2,1-f]naphto[1,2-b]pyran. Céu tric niy da dwoc xac nhdn bing phan tich
NMR.
- E-70

Quy ’_crinh dugc md ta dbi véi El dugc tuan thu, chi khac 1a CE-28 duogc sir dung
thay cho CE-2 dé tao ra 3-(4-(2-(((2-(1,1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)etoxy)phenyl)-3-(4-
metoxyphenyl)- 6,11 ,13-trimetyl-13-metoxy -3H,13H indeno[2,1-flnaphto[1,2-b]pyran.
- Chu triic nay da dwoc xac nhan bing phén tich NMR.
E-71

Quy trinh dugc mo ta dbi voi E-3 dugc tuén thu, chi khac 1a CE-60 dugc st dung
thay cho CE-2 dé tao ra 3-(4-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)  -6-metoxy-7-(dietylamino)-11-(triflometyl)-
~ 13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u triic ndy d dwoc xac nhan
bang phan tich NMR.
E-72

Quy trinh duoc sir dung trong E-9 dugc tuan thu, chi khac 1a CE-61 dugc sir dung
thay vi CE-4 dé tao ra 3-(3-(2-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-yl)etyl)-4-
- metoxy)phenyl)-3-phenyl-6,11-diflo-13,13-dimetyl-3H,13H indeno[2,1-f]
naphto[1,2-b]pyran. Ciu tric nay da duge xac nhan bing phan tich NMR.
E-73

Quy trinh dugc mo ta d6i v6i E-3 dugc tuan tha, chi khac 1a CE-62 duogc st dung
thay cho CE-2 dé tao ra 3-(3-(2-((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
| yl)oxy)etyl)-4-metoxy)phenyl)-3-phenyl-6,11-diflo-13,13-dimetyl-3H,13H  indeno[2,1-
flnaphto[ 1,2-b]pyran. CAu tric nay da dwoc x4c nhan bing phén tich NMR.
E-74
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Quy trinh dugc md td trong E-73 dugc tudn thu, chi khac la
tris(trimetylsiloxy)silan dugc st dung thay vi bis(trimetylsiloxy)metylsilan dé tao ra 3-(3-

| (2-(1,1,1,5 ,5,5-hexamety1-3-((trimetylsilyl)oxy)trisiloxan-3 -yletyl)-4- metoxy)phenyl)-3-
phenyl-6, 11-diflo-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. CAu tric nay
da duge x4c nhan bing phan tich NMR.
E-75

Quy trinh dugc mo ta dbi vé6i E-3 dugc tudn thu, chi khac 1a CE-63 dugc st dung
thay cho CE-2 dé tao ra 3-(3-(1 -((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-
3-yl)oxy)etyl)-4-metoxy)phenyl)—3-phenyl-6,1 1-diflo-13,13-dimetyl-3H,13H indeno[2,1-
flnaphto[1,2-b]pyran. Cu tric nay da duge xac nhan biang phén tich NMR.
E-76

Quy trinh dugc st dung trong E-9 dugc tuén thu, chi khac 1a CE-41 dugc st dung
thay vi CE-4 dé tao ra 3-(3-(2-(1,1,1,3,5,5,5-heptametyltrisiloxan-3-yl)etyl)-4-
metoxy)phehyl)-3-(4-m0rpholinophenyl)- 13,13-dimetyl-3H,13H indeno[2,1-f]
naphto[1,2-b]pyran. C4u tric nay d& dugc x4c nhan bang phan tich NMR.
E-77

Quy trinh dugc mo ta dbi véi E-1 duge tudn thi, chi khac 1a CE-5 duge st dung
thay cho CE-2 va ty lugng cuia phdn Gng duogc diéu chinh dé tao ra 3-(4-(2-(((2-
(1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yDetyl)dimetylsilyl)oxy)etoxy)phenyl)-3(4-etoxyphenyl)-6, 11,13-trimetyl-13-((2,2,7,7-
tetrametyl-4,4-bis((trimetylsilyl)oxy)-3,8,11,14-tetraoxa-2,4,7-trisilahexadecan-16-
- yDoxy)-3H,13H indeno[2,1-flnaphto[1,2-b]pyran. C4u tric da hd trg bdi phép phén tich
NMR.
E-78

Quy trinh dugc md ta déi v6i E-3 dugc tuan thu, chi khac 1a CE-65 dugc st dung
thay cho CE-2 va ty lugng clia phan ung dugc didu chinh dé tao ra 3,3-bis(4-(2-((1
- ,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)etoxy)phenyl)-13,13-
dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. C4u trac ndy d3 dugc xac nhén bing
phén tich NMR.
E-79
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Quy trinh dugc md ta dbi véi E-3 duge tuan tha, chi khac 12 CE-66 dugc st dung
thay cho CE-2 va ty lugng ctia phan tmg duoc didu chinh dé tao ra 3,3-(di(4-
- metoxyphenyl)-6,7-dimetoxy-11-(3,S-bis(((1, 1,1,5,5,5-hexametyl-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)metyl)phenyl)-13,13-dimetyl-3H,13H
indeno[2°,3’:3,4]naphto[1,2-b]pyran. Céu triic ndy da dugc x4c nhan bing phan tich
NMR.
E-80

Quy trinh dugc st dung trong E-9 dugc tuén thu, chi khac 1a CE-67 dugc sir dung
thay vi CE-4 va ty lugng dwgc didu chinh dé tao ra 3,3-bis(4-(3-(1,1,1,3,5,5,5-
heptametyltrisiloxan-3-yl)propoxy)phenyl)-6-metoxy-7-(3-(hydroxymetyl)piperidin-1-
yl)-11- hexylcarbamoyl-13,13-dimetyl-3H,13H indeno[2,1-f]naphto[1,2-b]pyran. CAu

tric ndy d4 dugc xac nhan bang phan tich NMR.

E-81

Quy trinh duoc md ta d6i véi E-3 duge tuan thu, chi khac 1a CE-68 duge st dung
thay cho CE-2 va ty lugng cia phan tng dugc didu chinh dé tao ra 3,3-bis(4-(2-
((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl Joxy)trisiloxan-3-yl)oxy)etoxy)phenyl) -6,11-
~ diflo-13,13-dimetyl-3H,13H indeno[2,1-f] naphto[1,2-b]pyran. Ciu tric nay da dugc xac
nhan bing phan tich NMR,
E-82 |

Quy trinh duoc md ta d6i voi E-1 duge tuan thu, chi khac 1a CE-69 duoc st dung
thay cho CE-2 va ty lugng ctia phin ung dwgc diéu chinh @ tao ra 3,3-(di(4-
. metoxyphenyl)-6,11,13-trimetyl-13-((11-(2-(((2-(1,1,1,5,5,5-hexamethy1-3-
((trimetylsilyl)oxy)trisiloxan-3-yl)etyl)dimetylsilyl)oxy)etyl)-2,2,7,7-tetrametyl-
12,15 -dioxo;4,4-bis((trimetylsilyl)oxy)—3 ,8,16,19,22-pentaoxa-11-aza-2,4,7-
trisilatetracosan-24-yl)oxy)-3H,13H indeno[2,1-f|naphto[1,2-b]pyran. Cdu trac nay da
dugc xé4c nhan bang phén tich NMR.

- E-83

Quy trinh dugc mo ta d6i v6i E-3 duoc tudn thu, chi khac 1a CE-73 dugc st dung
thay cho CE-2 va ty lugng cua phan ung dugc didu chinh d& tao ra 3,3-bis(4-(2-
((1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-yl)oxy)etoxy)phenyl)-6-
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metoxy-7-(piperidin-1-yl)-13,13-dimetyl-3H,13H indeno[2,1-f|naphto[1,2-b]pyran.
Céu tric ndy da duoc x4c nhén bang phan tich NMR.
- E-84

Viéce diéu ché duge mod ta déi v6i E-2 duge sit dung, chi khac 1a CE-72 duoc sir
dung thay vi CE-2 va ty luong cua phan tng dugc diéu chinh dé tao ra 3-(4-(2-((4-((3-
(1,1,1,3,5,5,5-heptametyltrisiloxan-3-yl)propyl)amino)-4-
oxobutanoyl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-  6,11,13 -trimetyl-13-((2,2,4-
- trimetyl-9,12-dioxo-4-((trimetylsilyl)oxy)-3,13,16,19-tetraoxa-8-aza-2,4-
disilahenicosan-21-yl)oxy)-3,8,11,14-tetraoxa-2,4,7-trisilahexadecan-16-yl)oxy)-3H,13H
indeno[2,1-fInaphto[1,2-b]pyran. C4u triic ndy da dugc xac nhan bang phan tich NMR.
E-85

Quy trinh duwgc mo ta ddi véi E-1 duge tudn thd, chi khac 12 CE-71 dugc str dung
~ thay cho CE-2 va ty lugng cia phin tng duge diéu chinh dé tao ra 3-(4-(2-(((2-(1
,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yDetyl)dimetylsilyl)oxy)etoxy)phenyl)-3-(4-metoxyphenyl)-6-metoxy-7-(3-((((2-
(1,1,1,5,5,5-hexametyl-3-((trimetylsilyl)oxy)trisiloxan-3-
yDetyl)dimetylsilyl)oxy)metyl)piperidin-1-yl)-13,13-dimetyl-3H,13H
~ indeno[2°,3’:3,4]naphto[1,2-b]pyran. Céu tric ndy dd dwgc xac nhan bang phan tich
NMR.
E-86

Quy trinh dugc st dung cho viéc didu ché E-39 duoc tuan thu, chi khac 1a CE-65
dugc sit dung thay cho CE-33 va ty lugng ctia céc chit phan tng dugc diéu chinh dé tao
‘ral}Mﬁ¢Q{miwm%mmwﬁwmmwqumMmﬂ}BJ&&mdﬂ&HJﬂ{
indeno[2,1-fInaphto[1,2-b]pyran. CAu triic ndy da dugc x4c nhan bang phan tich NMR.
E-87

Quy trinh duge mo ta dbi véi E-1 duoc tudn thy, chi khac 1a Tri-t-terbutoxyclosilan

dugc st dung thay cho [tris(trimetylsiloxy)silyletyl)dimetyl-closilan d& tao ra 3,3-(di(4-

| metoxyphenyl)-6,11,13-trimetyl-13  -((4,4-di-tertbutoxy-2,2-dimetyl-3,5,8,11-tetraoxa-4-
silatridecan-13-yl)oxy)-3,8,11,14-tetraoxa-2,4,7-trisilahexadecan-16-yl)oxy)-3H,13H
indeno[2,1-flnaphto[ 1,2-b]pyran. Céu triic nay da dwoc x4c nhan bing phéan tich NMR.
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Phén 4 - Thir nghiém tinh ning dbi mau theo 4nh sang ctia cac vi du (E) va Céc vi du so
sénh (CE)

~ Phin A - Diéu ché tim hinh vu6ng thir nghiém

Vi€c thir nghiém dugc thuc hién véi cac hop chit dugc mo ta trong céc vi du 1-87

va cac vi du so sanh 1-5,7-24, 26-30, 32-36, 38-40, 42-56, 58-60, 62, 64, 66, 67, 69,
71 va 44-77 theo phuong thirc duéi ddy. Lugng ctia hop chét dugc tinh dé thu duge dung
dich ndng 46 mol 1,5x103 dugc bd sung vao binh phan mg chtta 50 gam hdn hop
" monome ciia 4 phén bisphenol A dimetacrylat dugc etoxy héa (BPA 2EO DMA), 1 phin
poly(etylen glycol) 600 dimetacrylat, va 0,033 phéan trim trong lwong 2,2’-azobis(2-metyl
propionitril) (AIBN). Mdi hop chit dwgc hoa tan vao hdn hop monome bing céch khudy
va gia nhiét nhe, néu cn thiét. Sau khi thu dugc dung dich trong sudt, mau dugc loai khi
- trong 10 chén khong trong 5-10 phut & 25 Torr. Bing cach st dung bom tiém, miu dugc
rét vao khudn tdm phing c6 kich thude trong 1a 2,2mm+/-0,3mm x 6 inso (15,24cm) x 6
inso (15,24cm). Khudn duoc bit kin va dit vao 10 1ap trinh duge c6 dong khong khi ndm
ngang ting tir 40°C, d&én 95°C. Trong khoang thoi gian gidn cach 5 gio, gitt nhiét do o
95°C. Trong 3 gid,gidm xudng 60°C. Qua khoang thoi gian gian cach 2 gio va sau do, gilr
& 60°C trong 16 gid. Sau khi 1am déng rin, m& khuon ra, va tm polyme duoc cit thanh

hinh vudng thir nghiém 2 inso (5,1cm) bing cach st dung cua ludi kim cuong.

Phén B - Thir nghiém d4p tng

Trudc khi thir nghiém dép Umg trén ban quang hoc, cac hinh vudng thir nghiém tir
‘ phin A dugc diéu hoa bing cach cho ching tiép xtic véi 4nh sang cuc tim 365nm trong
10 phut & khoang céch 13 14cm tinh tir ngudn dé hoat héa trude cac hop chit ddi mau theo
anh sang trohg cac miu. Pd chiéu sang UVA & bé mat mau duge do bang phd ké birc xa
Licor Model Li-1800 va thdy duogc 1a 22,2 W (04t) cho mdi mét vudng. Sau do, dat cac
mau duéi dén halogen (500W, 120V) trong 10 phut & khoang cach 1a 36cm tinh tir dén dé
~ 1am mét mau, hoidc bat hoat, hop chit ddi mau theo anh sdng trong cdc mau. Do chiéu
sang & mau duge do bang phd ké buc xa Licor va thdy duoc 12 21,9 Klux. Sau do, cac
mau dugc giit trong mdi trudng tdi trong it nhét 1 gidr truée khi thir nghiém dé lam ngudi

va tiép tuc phai mau vé trang thai ban dau.
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Ban quang hoc dugc trang bi dén hd quang Xenon Newport Model #67005 300-
oat, va nguén cép dién Model 69911, ctra sap duoc kiém soat béng may vi tinh téc do cao
Vincent Associates (model VS25S2ZMOR3 c6 bd diéu khién VMM-D4), bd loc thong dai
- Schott 3mm KG-2, bd loc nay loai bo birc xa budc séng ngén, (céc) bo loc mat d6 trung
tinh s& 1am yéu anh sang tir dén xenon, thiu kinh hoi ty silic oxit néng chay dung cho su
chuin tryc chum tia, va vat gilt mau/6 nude silic oxit nong chay diung dé duy tri nhiét do
miu ma trong d6 mAu thir nghiém s& dugc thir nghiém dugc dua vao. Nhiét do trong 6
nuée dugc kiém soat bing hé thdng tudn hoan nuéc duge bom ma trong d6 nudc dugc
~ cho di qua cac cudn déng ma di dugc dit vao bé cua don vi 1am lanh. O nuéc dugc st
dung dé gift cac mAu thir nghiém chira c4c tm silic oxit néng chay huéng vé trude va vé
sau dé loai bo su thay ddi phé cua chum tia sdng hoat hoa hodc theo ddi. Nudc duge loc
di chuyén qua 6 nuéc duge duy tri & 22+1°C (72°F+2°) dung cho thir nghiém dap ung dbi

mau theo 4nh sdng. Newport Model 689456 Digital Exposure Timer dugc sir dung dé
| kiém soét cwdong dd cua dén hd quang Xenon trong sudt qua trinh hoat h6a mau.

Ngudn sang dai rong ding dé theo doi cac sb do dap ung dugc dat theo phuong
thirc vudng gbéc v6i bé mit cia bd 1ap rap 6. Tin hiéu tdng cta cc budc soéng nhin thiy
dugc ngén hon thu dugce bang cach thu gom va két hop &nh sang dugc loc mot cach tach
~ biét tir dn halogen vonfram 100-W (dwoc kiém soat bdi ngudn dién ap dn dinh Lambda
UP60-14) v6i cap s¢i quang phan hai nhanh c6 ddu ché. Anh sang tir mot phia cua dén
halogen vonfram duoc loc br?mg bd loc Schott KG1 dé hép thu nhiét va b loc Hoya 13-
440 & cho phép su di chuyén cia cac bude song ngin hon. Phia khac cua anh séng thi
hodc duoc loc b%lng bd loc Schott KG1 ho#c khong dugc loc. Anh sang dugc gom béng
~ céch tap trung 4nh sang tir mdi phia ctia dén 1én ddu mit tach biét cua cap soi quang phan
hai nhénh c6 dau ché, va ké tiép, dugc két hop thanh mot ngudn sang phat ra tir ddu don
clia cap na‘ly; Ong anh sang 10,16cm (4”) dugc gén vao dau don cia cap d& dam béo co su
tron thich hgp. Sau khi di chuyén qua mAu, 4nh sang dugc tap trung vao hinh cdu tich hop
5,08cm (2-inso) va dugc nap vao thiét bi do quang phd Ocean Optics S2000 bing cap soi
. quang. Phin mém doc quyén Ocean Optics Spectrasuite va PPG dugc sir dung dé do dap

Ung va kiém soét sy hoat dong ctia ban quang hoc.
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D6 chiéu sang ding cho thir nghiém dép Gng cia cic mau trén ban quang hoc dugc
thiét lap & bé mit mau bz"mg cach st dung thiét bi do birc xa International Light Research
Radiometer, Model IL-1700 c6 h¢ thong thiét bj phat hién chira thiét bi phat hién Model
- SED033, bd loc B va thiét bj khuéch tan. Man hinh hién thi dAu ra cia birc xa ké dugc
hiéu chinh (c4c tri s6 tdc nhan dugc thiét 1ap) voi thiét bi Licor 1800-02 Optical
Calibration Calibrator dé hién thi cac tri sb dién dat o4t cho mdi mét vuong UVA. Do
chiéu xa & diém miu ding cho thir nghiém d4p Gng ban dau dwoc thiét 1ap dén 3,0 o4t cho
mdi mét vudng UVA va do chiéu sang x4p xi 8,6 Klux. Trong sudt thir nghi€ém dap tng
" mAu, néu miu bi tbi qua giéi han kha nang phat hién c6 thé chép nhéan dugc, thi d chiéu
xa dugc ha thap xubng 1,0 o4t cho mbi mét vuéng UVA hodc miu ndy dugc lam lai &
ndng d6 mot nira trong copolyme. Viéc didu chinh du ra cia dén hd quang xenon dugc
loc dugc thyc hién bang cach lam ting hodc 1am giam dong dén dén thong qua thiét bi
diéu khién va/hoac b%mg cach bd sung hodc loai bd bd loc mét d) trung tinh trong duong
* quang. Mau thir nghiém duoc tiép xuic véi anh sang hoat hoa & phap tuyén 31° v6i bé mat
cua no trong khi vudéng goc voi 4nh sang theo doi.

Céc mau dugc hoat héa trong 6 nudc duge kiém soat 73°F(22,8°C) trong 30 phit,
sau d6, dugc phép phai mau duéi cac diéu kién 4nh sang trong phong cho dén khi su thay
d6i v& mat do quang hoc cuia mau dugc hoat héa phai mau xudng !/4 trang thai t6i nhit
‘ (bdo hoa) cia né hodc trong mirc cyc dai 1a 30 phit phai mau.

Su thay d6i vé mét do quang hoc (AOD) tir trang thai mt mau sang trang thai sdm
mau duge xac dinh bing cach thiét lap ning suét truyén ban ddu, mé cta sdp tur dén
Xenon d cung cép birc xa cyuc tim nhim thay d6i thau kinh thir nghiém tir trang thai mat

mau sang trang thai dugc hoat hoa (tirc 14, tdi mau). Dt liéu dugc thu thdp & nhiing
khoang thoi gian gisin cach dwgc chon, do ning suét truyén dan & trang thai duogc hoat
héa, va tinh su thay ddi vé& mat do quang hoc theo cong thirc: AOD=log(% Tb/% Ta),
trong d6 % Tb 14 phin tram ning suét truyén din & trang thai mat mau, % Ta 1 phan tram
ning suét truyén dan & trang thai dugc hoat hoa va logarit 13 dén co sb 10.

Amax-vis trong mién 4nh sang nhin thay 13 budc séng trong quang phd nhin thiy ma &
d6 murc hip thy cuc dai cua dang dugc hoat héa ciia hop chét ddi mau theo 4nh séng xay

ra. hmaxvis dugc xac dinh bang cach thir nghiém hinh vudng thir nghiém ddi mau theo 4nh
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sang trong thiét bi do quang phd Varian Cay 4000 UV-Visible hoic thiét bi c¢6 thé so sanh
duoc.

AOD/Min, biéu thirc nay dién dat 46 nhay cam cda sy dap Gng cia hop chit dbi
mau theo anh sang véi 4nh séng UV, duge do trong nim (5) gidy dau tién ciia qua trinh
tiép xtic UV, sau d6, dugc dién dat 1 trén co sé mdi phut. Mat do quang hoc bio hoa
(AOD ¢ tre_uig thai bdo hoa) dugc ldy dudi cac diéu kién giéng hét ngoai trir sy tiép xitic
UV duogc tiép tuc trong tdng cong 1a 30 phut. Nira thoi gian phai mau 1a khoang thoi gian
gidn céach tinh bang gidy dé cho AOD cua dang dugc hoat héa ciia hop chit d6i mau theo
~ 4nh séng trong cac hinh vudng thir nghiém dat dén mét nira AOD dugc do sau ba muoi
phut, hodc sau khi dat dugc trang thai bdo hoa hoidc gén bdo hoa, & nhiét do trong phong
sau khi loai bo nguén cua anh sédng hoat hoa, vi duy, béng cach dong cira sap. |
Céc két qua duoc liét ké trong bang 1. C4c dudng d6i trong bang 1 dugc st dung dé tach
cac nhom riéng biét clia cac vi du va cac vi du so sanh twong ing ciia ching.

Béng 1- Céc két qua thir nghiém tinh ning ddi mau theo anh sang

E-S6 & CE-S8 | Amaxwvis Ponhay cam | AOD & trang | T': (gidy)
(nm) (AOD/Min) thai bdo hoa

E-8 | 566 0,714 0,945 123
CE-1 575 0,27 0,5 119
E-1 572 0,552 0,652 84
E-3 572 0,636 0,666 74
E-4 ' 572 0,534 0,627 83
E-12 567 0,762 0,636 56
E-87 566 0,594 0,657 76
CE-2 570 0,49 0,64 104
E-6 572 0,558 0,592 74
E-7 572 0,582 0,673 85
CE-3 . 572 0,486 0,641 97
E-9 572 0,57 0,778 112
CE-4 572 0,456 0,723 130
E-77 573 0,648 0,679 74
E-84 572 0,666 0,72 80
CE-5 | 572 0,516 0,676 99
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E-17 | 577 0,348 0,551 129
CE-11 577 0,29 0,51 157
E-11 567 0,636 0,707 91

CE-7 572 0,492 0,742 124
E-10 596 0,546 0,515 58

CE-8 595 0,45 0,49 79

E-13 595 0,696 0,519 56

CE-9 599 0,57 0,58 90

E-35 560 0,648 0,871 129
CE-10 558 0,558 0,861 159
E-36 576 0,36 0,58 124
CE-11 577 0,29 0,51 157
E-40 586 0,66 0,76 78

CE-12 588 0,486 0,617 86

E-24 , 580 0,69 1,101 173
E-38 583 0,684 1,057 160
E-55 584 0,672 1,01 170
CE-13 584 0,642 1,006 151
E-43 591 0,84 0,911 173
CE-14 593 0,732 0,813 158
E-37 ' 576 0,324 0,663 247
CE-15 577 0,306 0,74 306
E-41 571 0,108 0,432 344
CE-16 571 0,09 0,415 389
E-42 572 0,75 0,888 136
CE-17 573 0,636 0,795 138
E-44 586 0,888 1,077 285
CE-18 589 0,672 0,866 262
E-45 1567 0,672 0,883 140
CE-19 572 0,594 0,827 148
E-54  [487 11,128 | 1,711 | 225

-128-




21578

CE-20  |488 10,942 | 1,627 | 233
E-49 481 1,026 1,279 153
CE-21 482 1,008 1,473 182
E-18 577 0,384 0,77 222
CE-22 578 0,33 0,77 274
E-19 584 0,438 0,74 214
CE-23 586 0,36 0,70 264
E-20 590 0,09 0,403 410
CE-24 590 0,09 0,405 405
E-21 580 0,408 0,784 266
E-22 576 0,396 0,772 214
CE-75 576 0,34 0,73 285
E-23 589 0,828 1,336 187
E-56 590 0,69 1,245 198
CE-26 595 0,642 1,126 203
E-25 | 556 0,684 1,165 229
CE-27 557 0,636 1,1 237
E-70 572 0,552 0,76 110
CE-28 572 0,45 0,696 124
E-26 572 0,57 0,763 105
CE-29 572 0,498 0,761 124
E-27 572 0,582 0,497 54

E-28 566 0,60 0,518 55

E-29 567 0,606 0,492 51

CE-30 568 0,50 0,51 67

E-30 616 0,714 0,749 69

CE-32 618 0,55 0,70 89

E-31 557 0,66 0,878 104
E-39 558 0,648 0,868 109
CE-33 558 0,57 0,84 115
E-32 607 0,456 0,893 247
CE-34 607 0,366 0,736 236
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E-33 572 0,312 0,432 90

CE-35 572 0,24 0,37 98

E-34 593 0,78 1,021 92

CE-36 600 0,61 0,94 107
E-46 586 0,744 1,302 202
CE-38 591 0,582 1,05 215
E-47 588 0,738 1,001 104
CE-39 593 0,612 0,92 114
E-14 596 0,792 0,896 164
CE-40 596 0,57 0,827 216
E-76 587 0,636 0,836 105
CE-77 588 0,57 0,717 93

E-50 579 0,756 0,036 162
CE-42 583 0,402 0,679 189
E-51 580 0,738 1,309 236
CE-43 580 0,546 1,098 284
E-52 584 0,522 0,795 169
CE-44 583 0,57 0,912 179
E-53 580 0,666 1,054 131
CE-45 580 0,57 1,041 153
E-48 592 0,762 0,977 92

CE-46 596 0,588 0,866 110
E-57 597 0,444 0,92 296
CE-47 599 0,378 0,818 298
E-58 601 0,498 0,793 180
CE-48 604 0,396 0,707 196
E-59 583 0,72 1,079 117
CE-49 583 0,552 0,982 142
E-60 557 0,78 1,031 152
CE-50 557 0,678 0,952 162
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E-61 | 581 0,516 0,616 153
CE-51 581 0,43 0,59 186
E-62 596 0,786 0,96 67

CE-52 598 0,552 0,787 118
E-63 571 0,408 0,814 249
CE-53 572 0,378 0,802 247
E-64 612 0,564 0,751 134
CE-54 618 0,414 0,613 147
E-65 580 0,414 0,657 174
CE-55 580 0,354 0,591 191
E-66 618 0,567 0,678 125
CE-56 622 0,462 0,619 140
E-67 538 0,666 1,709 756
CE-76 532 0,41 1,5 723
E-68 572 0,342 0,44 105
CE-58 572 0,31 0,45 116
E-69 578 0,354 0,368 67

CE-59 578 0,31 0,37 78

E-71 590 0,114 0,267 178
CE-60 590 0,078 0,219 197
E-72 561 0,642 0,906 137
E-73 560 0,696 0,943 136
E-74 562 0,654 0,913 135
E-75 557 0,66 0,91 140
CE-62 561 0,576 0,872 157
E-16 , 556 0,762 0,907 117
CE-64 558 0,648 0,89 158
E-78 556 0,726 0,873 95

E-86 557 0,708 0,885 105
CE-33 558 0,57 0,84 115
E-79 | 583 1 0,384 10,611 | 206
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CE-66 | 584 10,228 1 0,451 | 255
E-80 488 0,942 1,396 193
CE-67 488 0,912 1,688 260
E-81 572 0,66 0,472 42
CE-30 568 0,50 0,51 67
E-2 572 0,636 0,668 76
E-5 573 0,678 0,665 70
E-82 572 0,546 0,645 83
CE-69 567 0,516 0,62 85
E-85 481 0,3 1,117 350
CE-71 482 0,246 1,07 375
E-83 | 571 0,12 0,435 307
CE-16 571 0,09 0,415 389
E-15 565 0,702 0,796 99
CE-74 566 0,552 0,811 138

Phin 6 - Diéu ché va thir nghiém céc mang phu polyuretan c6 EE-25 va CE-78
Phén 6A — Didu ché mang phi A chira CE-78 |

Céac chét liéu dudi day duoc bd sung theo trinh tu dugc md ta vao binh thich hgp
dugc trang bi thiét bi khuéy. Phén tram trong luong dugc liét ké dudi day 1a trén co so

- tbng trong lwong ctia dang ché phim phu.

Meé ligu 1
Chét liéu Phn tram trong luong
CE-78 1,0071
IRGANOX® 2451 0,3357
TINUVIN® 144® 0,3357
NMP® 24,8350

(1) Chét chdng oxy héa/chét 1am 6n dinh sin c6 tir Ciba Specialty Chemicals Corp.
(2) Chit 1am On dinh 4nh séng cta nhém amin bi can tré dugc ghi nhan 1a c6 CAS#

- 63843-89-0 va sin c6 tlr Ciba Specialty Chemicals.
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" (3) N-metylpyrolidinon (loai k§ thuat sinh hoc) sin c¢6 tir Aldrich cia Milwaukee,

Wisconsin.
Mé liéu 2
Chét lidu Phéan trim trong lugng
BYK®333® 0,0400
K-KAT® 3480 0,5307
A-187© 2,6504

(4) Compolyme dimetylpolysiloxan dugc cai bién polyete, chit nay 14 sin c6 tir
BYK-Chemie cua Wallingford, Connecticut.

~ (5) chét xuc tac uretan dugc ghi nhéan 1a bismut carboxylat sin c6 tir King
Industries Inc.
(6) gamma-glyxidoxypropyl trirnetoxysilan, chit nay 13 sén c6 tir Osi

Specities cua Paris, Phap.

Mg li¢u 3
Chét liéu Phén trim trong lugng
Polyol poly(met)acrylic” 16,2907
PC-1122® 15,9854
DESMODUR® PL 340©) 9,8230
HDI Biuret BI-796019 28,1663

(7) Polyol poly(met)acrylic dugc didu ché bing quy trinh dudi day cta ché phim D cia
vi du 1 trong Patent My 6,187,444, quy trinh ndy dugc dua vao day bang cach vién dén,
chi khéc 1a trong mé liéu 2, styren dugc thay thé bing metyl metacrylat va 0,5% theo
trong lugng, trén co s¢ tong trong lugng monome, cla triphenyl phosphit dugc bd sung.

~ (8) polycarbonat diol do Stahl, M§ ban.
(9) Polyisoxyanat béo bi chen trén co s& IPDI san c6 tir Bayer US.
(1 0) Hexametylen diisoxyanat bi chen sin c6 tir Baxenden Chemical Co. cia
Lancashire, Anh.
Meé liéu 1 duge bd sung vao binh va dugc tron trong 30 phit dé hoa tan céac cht rin. Mé

lidu 2 dugc bd sung vao dung dich va hdn hop thu dugc dugc khuéy trong xép xi 5 phut.
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- Céc chéit liéu cia mé liu 3 dugce bd sung theo trinh tu dugc liét ké vao vat chira tach biét
va dugc tron trude khi bd sung n6 vao binh chira cac mé liéu 1 va 2. Hn hop thu dugc
dugc khudy trong 1 gid.
Phén 6B- Diéu ché mang phu B chira E-25

Céc chét lidu duéi day dugc bd sung theo trinh ty duge mé ta vao binh thich hop

duoc trang bj thiét bi khudy.

Mé liéu 1
Chét liéu Phén trim trong luong
E-25 1,4387
IRGANOX® 2451 0,4796
TINUVIN® 144@ 0,4796
NMP®) 24,1156
Mé li€u 2
Chét liéu Phén trim trong luong
BYK® 333® 0,0400
K-KAT®3480) 0,5307
A-187© 2,6504
Mé liéu 3
Chét liéu Phén trim trong luong
Polyol poly(met)acrylict” 16,2907
PC-1122® 15,9854
IPDI PL 340 9,8230
HDI Biuret BI-79601% 28,1663

M liéu 1 duge bd sung vao binh va dwoc tron trong xap xi 30 phut dé hoa tan cac
chét ran. Mé liéu 2 dugc bd sung vao dung dich va hdn hop thu duogc dugc khuéy trong
xAp xi 5 phit. Cac chét liéu ciia mé liéu 3 dugc bd sung theo trinh ty duge liét ké vao vat
chira tach biét va duoc trdn trude khi bd sung no vao binh chira cidc mé liéu 1 va 2. Hon

- hop thu dugc dugc khudy trong 1 gid.
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~ Phén 6C - Piéu ché dang ché phAm pht bao vé (PCF)

PCF (Hard Coat) dugc didu ché nhu sau: mé lidu 1 dugce bd sung vao cbc mo khod
sach va dugc dit trong bé da lanh & 5°C trong khi van khudy. Mé liéu 2 duoc bd sung va
hop chét phat nhiét 1am tdng nhiét do cia hdn hop phan tng dén 50°C. Nhiét do cua hdn
hop phan g thu dugc dwgc 1am ngudi xubng 20-25°C va mé liéu 3 dugc bd sung trong
- khi vin khudy. M¢ liéu 4 dugc bd sung dé didu chinh do pH tir 3 dén 5,5. Mé lidu 5 duoc
b sung va dung dich dugc tron trong nura gio. Dung dich thu dugc duoc loc qua bd loc
dang ndi 0,45 micron danh dinh va duoc bao quan & 4°C cho dén khi sir dung.

Meé ligu 1

Glyxidoxypropyltrimetoxysilan-) 32,4 gam

Metyltrimetoxysilan-) 345,5 gam
Meéligu2

Dung dich cta nuée da duge khir ion (DI)

v6i axit nitric (axit nitric 1g/7000g) 292 gam
Me¢ ligu 3

Dung md6i DOWANOL® PM 228
Me ligu 4

TMAOH (25% tetrametylamoni hydroxit trong MeOH) 0,45 gam
Meé li¢u 5

Chét hoat dong bé mat BYK®-306 2,0 gam
* Phin 6D- Didu ché c4c thiu kinh duge phu

Thiu kinh polycarbonat mot truong nhin da hoan chinh cé duong kinh 1a 70mm
thu dugc tir Gentex Optics dugc st dung. Céc thau kinh thir nghiém dugc xtt ly béng
phuong phdp phong dién hoa tir don vi Tantec EST-Electrical Service Treatment hoat
dong & 500 o4t va 54 KVA trong 45 gidy. M&i chat phii A va chét phu B duoc phu bing
‘ phuong phap pht quay mot cach téch biét 1én thiu kinh dwgc xir Iy dién hoa va duge lam
dong rén ¢ 125°C trong 60 phat. Mang thu dugc dugc xir Iy dong rén 1a day x4p xi 20
micron. Cac thiu kinh da dugc phu dugc Xt Iy bing phuong phéap phéng dién hoa tir don
vi 3DT Flexidyne hoat dong & 20Hz va 0,70K'W trong 35 gidy.
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Dung dich 16p phu cing (x4p xi 2ml) duge diéu ché trong phan 6C dugc phu quay
g tbe do1a 2.550 vong trong mdi phut (vong/phiit) trong 10 gidy 1én cac nén duge phu da
duoc lam déng rén. Viéc xir 1y déng ran sau cac nén dugc phu duge hoan thanh & 60°C
trong 30 phut.
Phén 6E - Thir nghiém tinh niing déi mau theo 4nh séng

Tinh ning ddi mau theo anh séng cua E-25 va CE-78 trong cac ché phim phu duoc
dé cap trén day dugc thuc hién nhu sau. Cac thiu kinh da dugc pha dugc diéu ché trén
ddy dugc thir nghiém vé dap tng d6i mau theo anh sang trén ban quang hoc Bench for
Measuring Photochromics (“BMP”) do Essilor, Ltd. Phap san xuit. Ban quang hoc dugc
duy tri ¢ nhiét d 6n dinh 1a 73,4°F (23°C) trong sudt qué trinh thuc hién tht nghiém.

Trude khi thir nghiém trén ban quang hoc, mbi thiu kinh da duoc phu thi dugce cho
tiép xuic v6i 4nh sang cuc tim 365-nanomet trong 10 phat & khoang cach 1a 14 xentimet
dé hoat héa céc chat lidu ddi mau theo anh sang. Do chidu sang UVA (315 dén 380nm) &
thiu kinh duge do bang phd ké birc xa LICOR® Model Li-1800 va thdy duoc 13 22,2 W
(0at) cho mbi mét vudng. Sau d6, thdu kinh dwgc dat duéi dén halogen cuong d6 cao 500
. oat trong 10 phut & khoéng cach 1a 36 xentimet dé 1am méit mau (bét hoat) chét liéu ddi
mau theo 4nh sang. Pd chiéu sang & thau kinh duge do biang phd ké buc xa LICOR® va
thdy dugcla 21,9 Klux. Sau d6, thau kinh dugc giit trong moi truong t5i ¢ nhiét do trong
phong (tir 70 dén 75°F, hodc 21 dén 24°C) trong it nhét 1 gid trude khi thi nghiém trén

ban quang hoc. Trude khi do ban quang hoc, céc thau kinh duogc do vé muc hép thu cuc

. tim & 390 nanomet.

Ban quang hoc BMP duoc trang bi hai dén hd quang xenon ORIEL® Model
#66057 150 oat & nhitng goc vudng véi nhau. Pudng quang tr dén 1 duge din qua bd loc
thong dai SCHOTT® KG-2 3mm va bd loc mat d§ trung tinh thich hop c6 tic dung gop
phin vao mirc chiéu sang 4nh sang nhin thdy mot phin va 4nh sang cuc tim cén thiét.
- Pudng quang tir dén 2 dugc din qua bd loc théng dai SCHOTT® KG-2 3mm, bd loc
ngudng dai ngin SCHOTT® 400nm va bd loc mat d6 trung tinh thich hop dé dem lai su
chiéu sang anh sang nhin thay bd sung. Thiét bj tach chim tia Polka Dot 5,08cm x 5,08cm
(2 inso x 2 ins0) 50%, & goc 45° v6i mbi dén duoc sir dung dé tron hai chum tia. Su két

hop cta bd loc mét d9 trung tinh va sy ki€ém soat dién ap cia dén hoé quang xenon dugce st
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dung dé diéu chinh cudng d6 cia mic chibu xa. Phin mém doc quyén tirc 13, BMPSoft
phién ban 2.1e dugc st dung trén BMP dé kiém soét thoi gian, mirc chiéu xa, 6 khong khi
va nhiét 6 mAu, sy dong mé cira sap, su chon lwa b loc va sb do mirc dap tng. Thiét bi
do quang phd ZEISSG®, Model MCS 501, ¢6 day cap quang dung cho viéc phén tan anh
sang qua thau kinh duoc st dung cho viéc do ddp tmg va do mau sic. Céc sé do déap tng
anh séng, cling nhu dp tmg & bdn budc séng duge chon, dugc thu thap trén moi thiu
- kinh.

Piu ra ning lugng cta ban quang hoc, tirc 13, liéu luvgng cia anh sang ma thiu
kinh duogc cho tiép xuc véi, duogc diéu chinh dén mutrc 6,7 04t cho mdi mét vudng (W/m?)
UVA, tich hop tir 315-380nm va d¢ chiéu sang 50Klux, tich hop tir 380-780nm. Viéc do
diém ngudng ning lugng nay dugc thuc hién bing cach sir dung bd do do chibu xa va
~ thiét bi do quang phd Zeiss da dugc hiéu chinh. O mu thu kinh dugc trang bi ctra s6
thach anh va vat giit mau tw dinh tim. Nhiét d¢ trong 6 mau dugc khéng ché & 23°C thong
qua phin mém c6 Facis duge ci bién, Model FX-10, thiét bj md phong mdi trudong. Viée
do dap tng dbi mau theo anh sang dong clia mAu va cic 1an do mau dugce thue hién bing

céch sir dung cing mdt thiét bi do quang phd Zeiss, c6 ddy cap quang dung cho viéc phan
| tan 4nh sang tir dén halogen vonfram va qua mAu. Chim tia sang theo d&i d3 dugc chuin
truc tir cap soi quang dugc duy tri vudng goc véi mau thir nghiém trong khi di chuyén qua
mau va duge din vao cum lip rap cép soi quang tiép nhan dugc gin vao thiét bi do quang
phd. Piém dit chinh x4ac cia miu trong 6 mau 1a noi chim tia hd quang xenon hoat hoa
~ va chum tia séng theo ddi giao nhau d tao hai vong tron ddng tAm cta 4nh sang. Goc toi
ctia chiim tia hd quang xenon & diém dt mAu 1a ~30° tinh tir dudng vudng goc.

Céc lan do dap tng, vé phuong dién sy thay déi vé mat do quang hoc (AOD) tir
trang thai khong dwgc hoat héa hay trang thai mit mau dén trang thai dugc hoat hoa hay
trang thai c6 mau dugc xac dinh bang cach thiét 1ap ning suét truyén chua dugc hoat hoa
~ ban dau, mé cira sép tir (cac) dén xenon va do ning suét truyén din thong qua su hoat hoa
& nhitng khoang thoi gian gidn cach dwgc chon. Su thay dbi v& mat do quang hoc duogc
xac dinh théo cdng thire: AOD = log(10)(%Tb/%Ta), trong d6 %Tb 1a phin trim ning
suét truyén dan & trang thai mét mau, %Ta 1 phan trim ning suét truyén dan & trang thai

dugc hoat héa. Cac 1an do mat do quang hoc 1a trén co s& mét d quang hoc.
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Céc két qua cta thir nghiém nay thi dugc trinh bay dudi day trong bang 2, trong d6
~ AOD ¢ trang thai bdo hoa 1a sau 15 phut hoat héa va tri s nira thoi gian phai mau
(“T1/2”) 1a khoang thoi gian gisn cach tinh bing gidy d& AOD cua dang dugc hoat héa
clia chét liéﬁ d6i mau theo 4nh sang trong mang phu dat dén mot nra AOD mudi lam phut
& 73,4°F (23°C), sau khi loai bd ngudn séng hoat héa. AOD/Min, biu thirc nay dién dat
d0 nhay cam ctia dap (g ctia hop chit d6i mau theo anh sdng véi anh sang UV, duoc do
- trong nim (5) gidy d4u tién cla qua trinh tiép xic UV, sau d6, dugc dién dat 13 trén co s&
mdi phit.

Bang 2 — Két qua v& tinh ning di mau theo 4nh sang cua E-25 & CE-78

E-sb & CE-sb D6 nhay cam AOD & trang théi | T % (gidy)
(AOD/Min) bio hoa

E-25 0,39 0,80 144

CE-78 0,34 0,71 144

Sang ché€ da dugc mo ta lién quan dén céc chi tiét cu the clia cac phwong an cy thé
ctia ching. Khong nén hiéu nhitng chi tiét nhu vy 13 nhitng gi6i han déi véi pham vi cia

- sang ché t6i mirc ma ching dugc bao ham trong cac di€ém yéu cau bao hd kém theo.
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YEU CAU BAO HO

1. Chét liéu di mau theo 4nh sang bao gdm:

hop chit d6i mau theo 4nh sang bao gdbm phan tir thé d6i mau theo 4nh séang dugc
chon tir pyran dbi mau theo 4nh sang, oxazin ddi mau theo 4nh sang, va fulgit déi mau
theo 4nh sang lién két vao d6 it nhét mot nhom silan treo dwgce chon tir nhém bao gbm:

~ (i) cac nhom silan treo ¢6 cong thirc chung I dudi day,

o
- " .
L—Si— -0 L R,

- n
trong d6 Z d6i v6i mdi n doc 14p 1a Si hodc C, R dugc chon tir nguyén tit hydro hoic C;-
C1o hydrocarbyl, mdi Ry duoc ddc lap chon tir C1-Cro hydrocarbyl va C;-Cyo hydrocarbyl
dugc thé halo, m 1a 0 hogc 1, n 14 2 hodc 3, v6i diéu kién 14 tdng ciam van1a 3, va L 1a
~ lién két hodc nhém lién két hoa tri hai bao gém it nhat mot géc hoa tri hai dugc chon tir
nhém bao gdm céc gbc hiru co hoa tri hai, cac gbc vo co héa tri hai va cac td hop cua
chung,

(ii) cac nhém silan treo c6 cong thirc chung II duéi day:

an
- - -
L——Si RA—Si [ o L Ry
(R (R)m l’ I'L n

© va cac td hop cua chung,

trong @6 mdi Z, R, Ry, m, n va L doc 1ap 1a nhu duge md ta lién quan dén cong thurc
chung (I), R® 1a nhom lién két héa trj hai dugc chon tir cic gbc hitu co héa trj hai, R dugc
chon tr nguyén tir hydro hodc C1-Cio hydrocarbyl, t 12 0, 1 hoic 2, vay 1 1, 2 hoic 3, véi

diéu kién 1a tdng cua t vay 1a 3.
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2. Chét lidu dbi mau theo anh sang theo diém 1, trong d6 cac phin tir thé dbi mau theo
anh sang 1a naphthopyran dugc ngung tu indeno, trong d6 tét hon nita 13 tir 1 dén it hon
~ t4t ca céc vi tri cla naphthopyran dugc ngung tu indeno nay lién két v6i nhom silan treo
néu trén, va trong d6 tot hon hét naphtopyran dugc ngung tu indeno lién két véi 1 hodc 2

nhom silan treo.

3. Chét liéu d6i mau theo 4nh sang theo diém 1, chét lidu nay chua naphtopyran duogc

ngung tu indeno c6 cong thirc chung III dudi day:

()

trong d6, (a) it nhat mdt trong s R3, RS, R7, R8, R%, R1°, R!! R!2, R13 va R' |2 nhom silan
treo, va/hodc (b) it nhit mot trong s6 B va B’ lién két vao d6 it nhat moOt nhém silan treo,
trong d6 mdi nhém silan treo duge doc 1ap chon tir nhém bao gém,
(1) cac nhom silan treo c6 cong thirc chung I,
(ii) cdc nhom silan treo c6 cdng thirc chung II,
trong d6 mdi B va B’ duoc ddc 1ap chon tr cdc nhom thom dugc thé va khong
duge thé, va nhém di vong thom dugc thé va khong dugc thé, hoic B va B> két hop véi
nhau dé tao ﬂoren-9-yliden duoc thé hodc khéng duoc thé, va
v6i didu kién 1a mdi vi tri 1 va vi tri 2 cua naphtopyran dugc ngung tu indeno da

néu la khong c6 nhém silan treo d4 néu duoc lién két vao do.

4. Chét liéu ddi mau theo 4nh sang theo diém 1 hofc 3, trong d6 nhém lién két hoa trj hai
dd néu cia mdi L ddc 1ap bao gdm it nhit mot géc hoéa tri hai dugc chon tir nhém bao
gdm -O-, -S-, -Si(R1)2- ma trong d6 mdi R; doc I4p 1a nhu dwge mé ta lién quan dén cong

thite (1), -N(R2)-, -C(0)-, -C(0)-0-, -0-C(0)-0-, -C(R3)(R4)-C(0)-O-, -C(Rs)(Rs)-C(O)-
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NR7)-, -C(0)-N(R7)-, -NH-C(0)-O-, -NH-C(0)-S-, -NH-C(S)-O-, -NH-C(S)-S-,

o ( Rg——O }
P , -R9-O-, C1-Cyo alkylen mach théng hodc mach nhanh
duoc thé hoic khong dugc thé, Ca-Cao alkenylen mach thing hodc mach nhéanh, dugc thé
hodc khong duogc thé, Ca-Cao alkynylen mach théng hodc mach nhanh dugc thé hodc
khong dugc thé, C3-Cio xycloalkylen dugc thé hodc khéng duge thé, Cs-Cio
~ heteroxycloalkylen duoc thé hodc khong dugc thé, arylen dugc thé hoic khong dugc thé,
heteroarylen dugc thé hoac khong duoc thé, va cac tb hop cta hai hoac nhiéu trong sb
chuing,
trong d6 mdi Rz, Rs, R4, Rs, Rs va Ry duoc doc lap chon tir hydro, Ci-Cao alkyl
mach théng hodc mach nhanh dugc thé hodc khong dugc thé, C3-C1o xycloalkyl duoc thé
~ hoic khong dugc thé, C3-C1o heteroxycloalkyl dugc thé hoic khong duogc thé, aryl duogc
thé hodc khong dugc thé, va heteroaryl dugc thé hoic khong dugc thé,
trong d6 Rs ctia mdi p duoc doc 14p chon tir C1-Cao alkylen mach théng hoac mach
nhanh, dugc thé hodc khong dugc thé, Cp-Cao alkenylen mach théng hoac mach nhénh,
duoc thé hodc khong dugc thé, Cy-Cao alkynylen mach tha:mg hoic mach nhéanh, dugc thé
| ho#c khoéng dugc thé, va C3-Cio xycloalkylen dugc thé hoc khong duge thé, va platr1
den 100,

trong do6 Ry 1a dugc chon tir Ci-Cy alkylen mach théng hodc mach nhanh, dugc thé
hoic khong dugc thé, Ca-Cao alkenylen mach théng hodc mach nhanh, dugc thé hoic
* khong dugc thé, C2-C20 alkynylen mach théng hoidc mach nhanh, dugc thé hoic khong
duoc thé, C3-Cio xycloalkylen dugc thé hoac khong dugc thé, va arylen duoc thé hoic
khong dugc thé, va

trong dé R? dugc chon tir C1-Cyo alkylen mach théng hodc mach nhénh.

~ 5. Chét liéu d6i mau theo &nh sdng ciadiém 4, trong d6 nhém lién két hoa tri hai da néu
ctia mdi L doc 1ap bao gém it nhét mot géc héa tri hai dugc chon tir nhom bao g6m -O-, -

_{ \
o~{-Re o/p

Si(R1)2-,-C(0)-O-, , -Ro-0-, Ci-C1o alkylen mach thing
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hodc mach nhanh duoc thé hoic khong duogc thé, C2-C1o alkenylen mach théng hodc mach
nhanh, dugc thé hoac khong duoc thé, C2-Cio alkynylen dugc thé hodc khong dugc thé, -
- 0-C(0)-Re-C(0)-0O-, -O-C(0)-R9-C(O)-NH-,

* va céac t0 hgp cia hai trong so ching trd

trong d6 Rs ctia mdi p duge ddc lap chon tir C1-Cio alkylen mach thing hodc mach nhanh,
dugc thé hoéc khéng duge thé, Co-Cio alkenylen mach thing hoic mach nhanh, dugc thé
hodc khong duge thé, Cx-Cio alkynylen mach théng hodc mach nhanh, dugc thé hoic
khong duoc thé, va p 1a tir 1 dén 10, va

tfong d6 mdi Re dugc doc lap chon tir Ci-Cio alkylen mach théng hodc mach
nhanh, dugc thé hodc khoéng duogc thé, C2-C1o alkenylen mach thrflng hodc mach nhanh,
dugc thé hoéc khong dugc thé, C2-C1o alkynylen mach théng hodc mach nhanh, dugc thé
hodc khdng dugc thé, C3-Cio xycloalkylen dwoc thé hodc khong duoc thé, va arylen duogc
thé hodc khong dugc thé.
- 6. Chét liéu d6i mau theo 4nh sang theo diém 5 trong d6 nhom lién két hoa tri hai da néu
cua mbi L ddc 1ap dugce chon tir nhém bao gom:
-C(O)-NH-R1o-,

0=—=0

Rio

I
—{—o RB—)—;O———C Rg

I—2

o
_G.o__ﬁea_
-——o—eRa——_o%—s-(Rng———Rm

Re—'O R1o

-Ro-O-,
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e
\/""“/\ N
X/

/(\\:/>-o+a,—o—)p—’

trong d6 Rio trong mbi trudng hop doc 1ap dwoc chon tir Ci-Cro alkylen mach thing hoic

-O-Si(R1)2-R1o-,

o—

s va

mach nhéanh, duoc thé hoic khéng dugc thé, C2-Cro alkenylen mach théng hoac mach
nhénh, dugc thé hoic khong duoc thé, Co-Cio alkynylen mach théng hodc mach nhanh,
dugc thé hodc khong dugc thé, C3-Cio xycloalkylen dugc thé hodc khong dugce thé, va
arylen dugc thé hodc khong dugc thé,

p’ latr 1 dén 10.

7. Chét liéu d6i mau theo anh sang theo diém 1 hodc 3, trong d6 mdi R; doc lap 1a
C1-C1o alkyl mach thing hodc mach nhéanh, mai R doc 1ap 1a nguyén tir hydro hodc Ci-Cio
alkyl mach thing hoic mach nhanh, va R® 1a nguyén tir hydro hodc C;-Cio alkyl mach

| thing hodc mach nhénh.
8. Chét liéu ddi mau theo 4nh séng theo diém 1 hoic 3, trong d6 Z 1a Si.

9. Chét liéu dbi mau theo anh sang theo diém 1 hoic 3, trong d6 nhom silan treo d néu 1a

dugc chon tir cac nhém silan treo c6 cong thirc chung 1.

~ 10. Chét liéu dbi mau theo 4nh sang theo diém 3, trong do:
mdi R°, RS, R7, R®, R%, R1%, R va R'? dgc 14p dugc chon trong mdi trudng hop tir:
phan tir thé d& phan mg; phén tir thé lam twong hop; hydro; flo; clo; Ci-Cs alkyl;
Cs-Cy Xycloalkyl; phenyl dwgc thé hoic khéng dugc thé; -ORip’ hodc -
OC(=O)R10’, trong d6 Rio’ 1a hydro, Ci-Cs alkyl, phenyl(Ci-Cs)alkyl, phenyl(Ci-Cs)alkyl
~ duoc thé mono(Ci-Ce)alkyl, phenyl(Ci-Cs)alkyl dugc thé mono(Ci-Ce)alkoxy, (Ci-
Co)alkoxy(Cz-Cy)alkyl, Cs3-C;7 xydoalkyl, hoic C3-C7 xycloalkyl dugc thé mono(C;-
Cs)alkyl, vi céc phan tir thé phenyl dd néu 1a hydroxyl, halogen, carbonyl, Ci-Cg
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alkoxycarbonyl, xyano, halo(Ci-Ce)alkyl, C1-Cs alkyl hodc Ci-Cs alkoxy; -N(Rir)Riz,

trong d6 mdi Rirr va Riz dc 1ap 13 hydro, Ci-Cs alkyl, phenyl, naphtyl, furanyl,
benzofuran-2-yl,  benzofuran-3-yl,  thienyl,  benzothien-2-yl,  benzothien-3-yl,
dibenzofuranyl, dibenzothienyl, benzopyridyl, florenyl, Ci-Cs alkylaryl, C3-Cao
xycloalkyl, C4-Cao bixycloalkyl, Cs-Cao trixycloalkyl hodc Ci-Cao alkoxyalkyl, trong dé

nhém aryl da néu 1a phenyl hodc naphtyl, hodc Rir va Riz két hop v6i nguyén tir
nito @& tao vong C3-Cao hetero-bixycloalkyl hodc vong Cs-Cao hetero-trixycloalkyl; vong
- chtra nguyén tir nito ¢6 cdng thirc cdu tao VA duéi day:

(Y).'\

///’ﬂ—_- (Z)
x/

(Y g

trong d6 mdi -Y- dugc doc 14p chon d6i v6i mbi 1an xuét hién tir -CHa-, -CH(R3°)-,
| -C(R13°)2., -CH(aryl)-, -C(aryl)2-, va -C(Ri3)(aryl)-, va Z 1a -Y-, -O-, -S-, -S(0)-, -SO»-, -
NH-, -N(R13")-, hodc -N(aryl)-, trong d6 mdi Ry3 doc lap 1a C1-Cs alkyl, mdi aryl doc lap
1a phenyl hoic naphtyl, m 13 sé nguyén 1, 2 hodc 3, va p 14 s6 nguyén 0, 1, 2, hodc 3 va
v6i didu kién 12 khi p 12 0, thi Z 13 -Y-; nhém c6 mdt trong cac cdng thirc ciu tao VB hoic
~ VC dudi day:

e

Ris | /——(Rd)a | ——(R%q
Rig 7
Ris
Rz
VB vC

trong d6 mdi Ris, Ris va Ri7 doc lap 1a nguyén tir hydro, Ci1-Cs alkyl, phenyl, hodc
naphtyl, hodic cac nhém Ris va Rie cling nhau tao vong gbm tir 5 dén 8 nguyén tir cacbon
va mdi R? duge doc 1ap chon dbi véi mdi 1an xuét hién tir C1-Cs alkyl, C1-Cs alkoxy, flo
hoic clo, va Q 1a sb nguyén 0, 1, 2, hodc 3; va C4-C18 amin hai vong X04n khong duoc
© thé, duoc thé mdt lan hodc dugc thé hai 1an, hodc C4-C18 amin ba vong xbén khong duogc
thé, dugc thé mot 1an hogc duge thé hai 1an, trong d6 céc phin tir thé da néu doc 1ap 1a

aryl, Ci-Cs alkyl, C1-Cs alkoxy, hodc phenyl(Ci-Cs)alkyl; hodc
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R va R7 cung nhau tao nhém dugc trinh biy bing mét trong sb VD va VE:

s T _e" Ris T
A L
(VD) (VE)
trong d6 mdi T va T* doc 1ap 13 oxy hodc nhém -NR;;-, trong d6 Ri1, Ris, va Rie 1a nhu
dugc néu trén day;
mdi R" va R!* dugc doc 1ap chon trong mdi trudng hop tir:
phan tir thé d& phan ting; phan tir thé 1am tuong hop; hydro; hydroxy; Ci-Cs alkyl;
hydroxy(Ci-Cs )alkyl; Cs3-C7 xycloalkyl; alyl; phenyl dugc thé hoic khong duoc
thé; benzyl dwoc thé hodc khong duoc thé; clo; flo; nhém -C(=0)W', trong d6 W’ la
hydro, hydroxy, Ci-Cs alkyl, Ci-Cs alkoxy, nhom aryl, phenyl hodc naphtyl khong dugc
thé, duogc thé mdt 14n hodc dugc thé hai lan, phenoxy, phenoxy dugc thé mono-(Ci-
\ Cs)alkoxy hodc di-(Ci-Ce)alkoxy, phenoxy dugc thé mono-(C;-Ce)alkoxy hodc di-(Ci-
Ce)alkoxy, = amino, mono(Ci-Cs)alkylamino, di(Ci-Ces)alkylamino, phenylamino,
phenylamino dugc thé mono-(Ci-Ce)alkyl hodc di-(Ci-Ce)alkyl, hodc phenylamino dugc
thé mono(Ci-Ce)alkoxy hodc di(Ci-Cs)alkoxy; -ORis, trong d6 Ris 1a Ci-Cs alkyl,
phenyl(Ci-Cs)alkyl, phenyl(Ci-Cs)alkyl dugc thé mono(Ci-Cs)alkyl, phenyl(Ci-Cs)alkyl
| dugc thé mono(Ci-Ce)alkoxy, Ci-Cs alkoxy(Cz2-Cq)alkyl, C3-C7 xycloalkyl, C3-C;
xycloalkyl duge thé mono(Ci-Cs)alkyl, C1-Cs cloalkyl, C;-Cs floalkyl, alyl, hoic nhom -
CH(R19)Y’, trong d6 Riy 1 nguyén tir hydro hodc Ci-Cs alkyl va Y’ 1a CN, CF3, hoic
COOR2, trong d6 Rz 12 nguyén t hydro hodc Ci-Cs alkyl, hodc Ris 1a nhém, -
- C(=0)W?, trong d6 W” la nguyén tr hydro, C1-Cs alkyl, Ci-Cs alkoxy, cdc nhom aryl
khong duge thé, dwoc thé mot 14n hodc dwoc thé hai 1an, phenyl hodc naphtyl, phenoxy,
phenoxy dugc thé mono(Ci-Ce)alkyl hodc di(Ci-Ce)alkyl, phenoxy dugc thé mono-(Ci-
Ce)alkoxy hodc di-(Ci-Ce)alkoxy, amino, mono(Ci-Cs)alkylamino, di(Ci-Ce)alkylamino,
phenylamino, phenylarnino dugc thé mono-(C1-Ce)alkyl hodc di-(Ci-Ce)alkyl, hoac
~ phenylarnino dugc thé mono-(Ci-Cs)alkoxy hodc di-(Ci-Ce)alkoxy, trong d6 mdi phén tir
trong sd céc phan tir thé nhém phenyl, benzyl, hodc aryl da néu doc 14p 1a Ci-Cs alkyl
hodc C1-Cs élkoxy; hogc phenyl dugc thé mot 14n, phenyl d& néu c6 phin tir thé nam & vi

tri para, trong d6 phan tir thé 1a: gbc axit dicarboxylic hogc din xuit cuia chung, gbc

-145-



21578

diamin hodc din xuit cia chung, géc rugu amino hodc din xuit cia chung, géc polyol
hozic din xuét cta chung, -CHa-, -(CHa)-, hoic -[0-(CH2){«-, trong d6 t 12 tir s& nguyén
2,3, 4, 5 hodc 6 va k 13 sb nguyén tir 1 dén 50, phan tir thé dugc ndi v6i nhém aryl trén
- mot chit liéu ddi mau theo anh sang khac; hoic R'3 va R!* cing nhau tao nhém oxo,
nhém vong cacbon-xodn chtra tir 3 dén 6 nguyén tir cacbon, hodc nhom di vong-xoin
chira tir 1 dén 2 nguyén tir oxy va tir 3 dén 6 nguyén to cacbon trong d6 cé nguyén tur
cacbon xoén, vong cacbon-xoén d néu va cac nhom di vong-xoin duoc két vong véi 0, 1
hodc 2 vong benzen;
mdi B va B’ doc 14p 1a:
nhém aryl ma duge thé mot 14n bang phan tir thé d& phan tmg hodc phén tir thé lam
tuong hop; phenyl dugc thé; aryl dugc thé; 9-julolidinyl dugc thé; nhém di vong thom
duoc thé dugc chon tir pyridyl, filranyl, benzofuran-2-yl, benzofuran-3-yl, thienyl,
benzothien-2-yl,  benzothien-3-yl,  dibenzofuranyl,  dibenzothienyl, carbazoyl,
~ benzopyridyl, indolinyl, va florenyl, trong d6 phenyl, aryl, 9-julolidinyl, hodc phan tir thé
thom di vong 13 phn tir thé d& phan tng R; nhém aryl hodc phenyl khong duge thé, duoc
thé mot 14n, duoc thé hai lan hodc dugc thé ba lan; 9-julolidinyl; hodc nhém di vong thom
khong dugc thé, duoc thé mot 14n hodc dugc thé hai 1an dugc chon tir pyridyl, furanyl,
benzofuran-2-yl, benzofiiran-3-yl, thienyl, benzothien-2- yl, benzothien-3-yl,
A dibenzofuranyl, dibenzothienyl, carbazoyl, benzopyridyl, indolinyl va florenyl, trong d6
mdi phén tir trong c4c phan tir thé phenyl, aryl va phan tir thé thom di vong doc lap la:
hydroxyl, nhém -C(=O)Rai, trong d6 Rz 1a —OR22,-N(R23)R24, piperidino, hodc
morpholino, trong d6 Rz, 1a alyl, Ci-Cs alkyl, phenyl, phenyl dwgc thé mono(C1-Cs)alkyl,
phenyl dugc thé mono(Ci-Cs)alkoxy, phenyl(C1-Cs)alkyl, phenyl(Ci-Cs)alkyl dugc thé
| mono(Ci-Ce)alkyl, phenyl(Ci-Cs)alkyl dwgc thé mono(Ci-Cs)alkoxy, Ci-Cs alkoxy(Co-
Cy)alkyl hodc Ci-Cs haloalkyl, mdi Ra3 va Raos doc 18p 13 Ci-Cs alkyl, Cs-C7 xycloalkyl,
phenyl hodc phenyl dugc thé, cac phan tir thé phenyl 1a C1-Cs alkyl hodc Ci-Cs alkoxy, va
phan tir thé halo d3 néu 1a clo hoic flo, aryl, mono(Ci-Crz)alkoxyaryl, di(Ci -
- Cr2)alkoxyaryl,  mono(Ci-Ci2)alkylaryl,  di(Ci-Ciz)alkylaryl,  haloaryl,  Cs3-C;
xycloalkylaryl, C3-C; xycloalkyl, C3-C; xycloalkyloxy, C3-C; xycloalkyloxy(Ci-
Ci2)alkyl, Cs-C xycloalkyloxy(Ci-Ciz)alkoxy, aryl(Ci-Ciz)alkyl, aryl(Ci-Ciz)alkoxy,
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aryloxy, aryloxy(Cl-Clz)alkyl, aryloxy(Ci-Crz2)alkoxy, mono(Ci-Crz)alkylraryl(C;-
Crz)alkyl hodc di(Ci-Crz)alkylaryl(Ci-Ciz)alkyl, mono(Ci-Ciz)alkoxyaryl(Ci-Ciz)alkyl
hodc di(Ci-Crz)alkoxyaryl(Ci-Ciz)alkyl, mono(Ci-Ciz)alkylaryl(Ci-Ci2) hodc di(Ci-
- Ciz)alkylaryl(Ci-Crz)alkoxy,  mono(Ci-Ciz)alkoxyaryl(Ci-Ciz)alkoxy  hodc  di(Ci-
Cr2)alkoxyaryl(Ci-Ci2)alkoxy, mino, mono(C;-Ciz)alkylamino  hodc di(Ci-
Ciz)alkylamino, diarylamino, piperazino, N-(Ci-Ci2) alkylpiperazino, N-arylpiperazino,
aziridino, indolino, piperidino, morpholino, thiomorpholino, tetrahydroquinolino,
tetrahydroisoquinolino, pyrolidyl, Ci;-Ci2 alkyl, C;-Ci2 haloalkyl, Ci-Ci> alkoxy,
- mono(C;-Ci2 )alkoxy(Ci-Ci2 )alkyl, acryloxy, metacryloxy, hodc halogen;

nhoém khong dugc thé hodc nhém duge thé mot 1an dugc chon tir pyrazolyl,
imidazolyl, pyrazolinyl, imidazolinyl, pyrolinyl, phenothiazinyl, phenoxazinyl,
phenazinyl, va acridinyl, m&i phén tit trong c4c phén tir thé da néu 1a C1-Cra alkyl, Ci-C12
alkoxy, phenyl, hodc halogen;
* nhém c6 mét trong sé cong thirc:
\O:KXR% \@ K :ERZG

S N ) ,
[R251u/ M~ Ry | [st,]{ M™ SRy
va

. trong d6 K 13 -CHz- hoic -O-, va M 1a -O- hoic nito dugc thé, voi diéu kién 1a khi M 1a
nito duge thé, thi K 13 -CHa-, cic phin tir thé nito dwoc thé 13 nguyén tir hydro, Ci-Ciz
alkyl, hoic Ci-C12 axyl, mdi Rys duoc doc 1ap chon, dbi v6i mbi 1an xuét hién, tir C1-Cra
alkyl, Ci-Cr2 alkoxy, hydroxy, va halogen, mdi Rzs va Ro7 ddc 14p 1 nguyén tir hydro

hoic Ci-Ci2 alkyl, va u 14 s6 nguyén nim trong khoang tir 0 dén 2; hodc ¢6 cong thue:

H
N

N
st/ Ry

trong d6 Rog 12 nguyén tt hydro hoic Ci1-Ci2 alkyl, va Ryg 12 nhém khong dugc thé, duoc
thé mot 1an hodc dugc thé hai 1an duoc chon tir naphtyl, phenyl, furanyl va thienyl, trong

- d6 céac phan tir thé 1a C1-Ciz alkyl, C1-C12 alkoxy, hodc halogen; hodc
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B va B’ két hop dé tao ra mot phn tir trong sb floren-9-yliden, fluoren-9-yliden dugc thé
mot 1an hodic duge thé hai 14n, mdi phén ttr thé cua cac phén tir thé floren-9-yliden da néu
dugc doc lap chon tir C1-Cy2 alkyl, Ci-Ci2 alkoxy va halogen,

vé6i didu kién 14 naphtopyran dugc ngung tu indeno da néu lién két vao d6 1 hoic 2

trong sO nhom silan treo da néu.

11. Chét liéu dbi mau theo 4nh séang theo diém 10 trong d6, (i) it nhat mot trong sé R,
R! va R 1a nhém silan treo da néu, va/hoic (ii) it nhat mot phén tir trong s& B va B’ ¢6

it nht mot nhom silan treo duogc lién két vao dé.

12. Chét liéu dbi mau theo 4nh séng theo diém 11, trong d6 naphtopyran dugc ngung tu
indeno dd néu co:
1) mot nhém silan treo duge lién két vao d6, va
i) R'!' 12 nhém silan treo da néu,
mdi R3, R®, R%, R!° va R'2 [ nguyén tr hydro,
mdi R® va R7 duge doc 1ap chon tir nguyén tir hydro, C1-Cs alkyl,
va -ORy¢ trong d6 Ryo [a C1-Cs alkyl,
mdi R!® va R dugc doc 1ap chon tir C1-Cs alkyl, va C3-C7 xycloalkyl, va
mdi B va B’ doc 1a8p dugc chon tir aryl dugc thé b%lng C1-Cs alkoxy, va aryl dugc
- thé bang morpholino, hodc
ii) R 12 nhom silan treo da néu,
mdi R%, R8, R®, R'° va R'2 13 nguyén tir hydro,
mdi R® va R duoc doc 1ap chon tir nguyén tir hydro, C1-Cs alkyl,
va -ORy¢’ trong d6 Rie 1a C1-Cs alkyl,
R!! dugc chon tir nguyén ti hydro, halogen, va Ci-Cs alkyl,
R dugc chon tir Ci-Cs alkyl, va C3-C7 xycloalkyl, va
mdi B va B’ dugc doc 1ap chon tir aryl, aryl dugc thé bing Ci-Cs
alkoxy, aryl dugc thé bang morpholino va aryl dugc thé bing piperidinyl, hodc
iii) mot trong s6 B va B’ ¢6 nhém silan treo néu trén lién két vao do,

mdi R3, R®, R, R1° va R' 1 nguyén tir hydro,
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mdi R® va R” dugce doc 1ap chon tir nguyén tir hydro, halogen, C1-Cs alkyl,va -

ORy¢ trong d6 Rie 12 C1-Cs alkyl,

R dugc chon tir nguyén tir hydro, halogen, va Ci-Cs alkyl,

mdi R!® va R dugc doc 1ap chon tir C1-Cs alkyl, va Cs-Crxycloalkyl, va

mdi B va B’ dugc ddc 1ap chon tir aryl, aryl dugc thé bang Ci-Csalkoxy, aryl dugc
thé bang morpholino va aryl dugc thé bing piperidinyl, hodc
2) hai nhém silan treo dugc lién két vao do, va

mdi cla B va B’ ¢6 mot nhom trong sé cac nhém silan treo da néu duge lién két
vao do,

mdi R?, R®, R, R'® va R!? 1a nguyén tir hydro,

mdi R® va R7 dugc doc 1ap chon tir nguyén tir hydro, Ci-Cs alkyl, va
-ORi¢' trong d6 Rio’ 1a C1-Cs alkyl,

R'" dugc chon tir nguyén tir hydro, halogen, va Ci-Cs alkyl,

mdi R!® va R' dugc doc 1ap chon tir C1-Cs alkyl, va Cs-C xycloalkyl, va

mdi B va B’ dugc ddc lap chon tir aryl, aryl duge thé bing Ci-Csalkoxy, aryl dugc

thé bang morpholino va aryl dugc thé bang piperidinyl.

13. Chét liéu ddi mau theo 4nh sang theo diém 10 trong d6, it nhit mot phén tir trong sb
R’ RS R7, R8, R%, RI%, R!, R2, R va R, va B vi B’ bao gdm it nhit mot phén ti trong
56 phén tir thé d& phan ting va phan tir thé 1am twong hop dd néu, trong &6 mdi phan tir thé
dé phan ttng d néu va phan tir thé lam twong hgp dd néu con dugce trinh bay trong mdi

truong hop bing mot trong sb:

-A’-D-E-G-J; -G-E-G-J; -D-E-G-J;
-A’ -D-J; -D-G-J; -D-J;

- -A’-G-T; -0-J; va -A’-J;
trong do:

(i) mdi -A’- doc 1ap 14 -O-, -C(=0)-, -CHz-, -OC(=0)- hoic

-NHC(=0)-, v6i didu kién 12 néu -A’- 12 -O-, thi -A’- tao it nhit mot lién két véi -J;

(ii) mbi -D- ddc 1ap la:

(a) gbc diamin hodc din xuét cua ching, gbc diamin d3 néu 14 gbc diamin béo, gbc

diamin béo vong, goc diazaxycloalkan, gbc amin azaxyclo béo, goc diazacrown ete hoic
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gbc diamin thom, trong d6 nguyén tir nito amino thtt nht cia gbc diamin da néu tao lién
két v&i -A’-, hodc mot phan tir thé hogic mot vi tri sin c6 trén naphtopyran dugc ngung tu
indeno va nguyén ti nito amino thit hai ctia gc diamin d néu tao lién két véi -E-, -G-
hodc -J; hoac
- (b) gbc rwou amino hodc din xuét cia chiing, gdc ruou amino da néu 1a gbc rugu amino
béo, gbc rirgu amino béo vong, gdc rugu azaxyclo béo, gbc ruou diazaxyclo béo hodc gbe
ruou amino thom, trong d6 nito amino cua géc rugu amino d3 néu tao lién két véi -A’-,
hodc phén tir thé cia mot vi tri sn c6 trén naphtopyran dugc ngung tu indeno, va oxy
ruou cia géc rugu amino d& néu tao lién két véi -E, -G- hodc -J, hodc nito amino da néu
© cla géc rugu amino d3 néu tao lién két véi -E-, -G- hodc -J, va oxy rugu di néu cia géc
rugu amino da néu tao lién két véi -A’-, hoac phén ttr thé hodc mot vi trf sin ¢6 trén
naphtopyran dugc ngung tu indeno;
(iii) mdi -E- doc lap 1a gbc axit dicarboxylic hoic din xuit cua ching, gbc axit
dicarboxylic dd néu 1 gdc axit dicarboxylic béo, gdc axit dicarboxylic béo vong hoic gbc
* axit dicarboxylic thom, trong d6 nhém carbonyl thir nhit cia gbc axit dicarboxylic da néu
tao lién két véi -G- hodc -D-, va nhém carbonyl thir hai cta géc axit dicarboxylic da néu
tao lién két véi -G- ;
(iv) mbi -G- dbc lap la:
(a) -[(OC2H4)x(OC3Hs),(OC4Bs)z]-O-, trong d6 mdi X, y va z dugc doc 1ap chon va nim
~ trong khoang tir 0 dén 50, va tdng clia X, y, va z ndm trong khoang tir 1 dén 50;
(b) gbc polyol hoic din xuét cua chiing, gbc polyol da néu 1a gbc polyol béo, gbc polyol
béo vong hoicgde polyol thom, trong d6 oxy polyol thir nhét cia gbc polyol da néu tao
lién két vé6i -A’-,-D-, -E-, hoac phén ttr thé hodc mot vi tri sin ¢6 trén naphtopyran dugc
ngung ty indeno, va oxy polyol thtt hai cia polyol dd néu tao lién két voi -E- hodc -J;
| hoidc
(c) mdt dang két hop cta chung, trong d6 oxy polyol thir nhit ctia gbc polyol tao lién két
v6i nhom -[(OC2H4)x(OC3Hs),(OC4Hs),]- va oxy polyol thit hai tao lién két véi -E- hodc -
J;va
~ (v) mbi -J doc 14p la:

(a) nhém -K, trong d6 -K 1a -CH,COOH, -CH(CH3)COOH, -C(O)(CH,)wCOOH,
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| -CsH4SO3H, -CsH10SOsH, -C4HsSO3H, -C3sHsSOsH, - C;H4SO3H hodc —SO3H trong d6 w
nim trong khoang tir 1 dén 18;

(b) hydro, v6i diéu kién 1a néu -J 1a hydro, -J duoc lién két vao oxy cua -D- hodc -G-,
hodc nito clia -D-; hodc

- (¢) nhém -L hoidc gbc cia nd, trong d6 -L la acryl, metacryl, crotyl, 2-
(metacryloxy)etylcarbamyl, 2-(metacryloxy)etoxycarbonyl, 4-vinylphenyl, vinyl, 1-

clovinyl hodc €poxy.

14. Vat dung ddi mau theo 4nh sang chira chét liéu d6i mau theo 4nh sang chira hop chét
d6i mau theo anh sang bao gdm phan tir thé d6i mau theo 4nh sang dugc chon tir pyran
- d6i mau theo 4nh séng, oxazin ddi mau theo 4nh sang, va fulgit ddi mau theo 4nh sang
lién két vao d6 it nhat mot nhém silan treo duge chon tir nhém bao gbm:

(1) cac nhom silan treo ¢6 cong thire chung I dudi day:

@
Ry
——L—Si O——Z—R;

(R)m Ry
n

trong d6 Z d6i v6i mbi n doc 1ap 1a Si hodc C, R dugc chon tir nguyén tir hydro hoic C;-
C1o hydrocarbyl, mdi Ry duge ddc 1ap chon tir C1-Cio hydrocarbyl va Ci-Cio hydrocarbyl
~ dugc thé halo, m 12 0 hoic 1, n 14 2 hodc 3, v6i didu kién 1a tdng clam van1a 3, vaL la
lién két hodc nhom lién két héa tri hai bao gdm it nhit mot gbc hoéa tri hai duge chon tir
nhém bao gdm gbc hitu co héa trj hai, gbc vo co héa tri hai va cac td hop cua chung,

(ii) cdc nhom silan treo c6 cong thirc chung II dudi day:

an
— - _.l
L Si R® Si l_ O IZ R4
('lb)t (FL)m [ FL n

- va céc td hop clia ching,
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" trong @6 mbi Z, R, Ry, m, n va L doc 1ap 14 nhu duwgc md ta lién quan dén cong thirc
chung (I), R? 12 nhom lién két hoa tri hai dugc chon tir géc hitu co héa tri hai, R® duoc
chon tir nguyén tr hydro hodc Ci-Cio hydrocarbyl, t 1a 0, 1 hodc 2, vay 1a 1, 2 hoic 3, véi

diéu kién la téng cuatvayla3;

15. Ché pham phti d6i mau theo 4nh sang chua:

hop chit d6i mau theo 4nh sang bao gdm phan tir thé ddi mau theo anh sang dugc chon tir
pyran dbi mau theo 4nh sang, oxazin ddi mau theo 4nh sang, va fulgit d8i mau theo 4nh
sang c6 su lién két vao d6 it nhit mot nhom silan treo duge chon tir nhém bao gbm:

(i) cac nhoém silan treo ¢ cong thire chung I dudi day:

@

T
L Si o lz R4
{Fll)m L FL

trong d6 Z dbi véi mdi n doc 1ap 1 Si hodc C, R 1a duge chon tir nguyén ti hydro hodc

n

 C1-Cio hydrocarbyl, mdi R; dugc ddc lap chon tir Ci-Cio hydrocarbyl va Ci-Cio
hydrocarbyl dugc thé halo, m 12 0 hodc 1, n 12 2 hodc 3, vé6i diéu kién 1a téng cilamvan
1a 3, va L 12 lién két hoic nhém lién két héa tri hai bao gdm it nhit mot gbc hoa tri hai
dugc chon tir nhém bao gdm gde hitu co hoa trj hai, gbc vO co hoéa tri hai va céac td hop
cua chung,

‘ (ii) cac nhom silan treo c6 cong thirc chung II duéi day:

an

R4

L TI R2 Si [ O

P—N—3

(RP) (R)m

va céc td hop cua chung,

trong dé mdi Z, R, R, m, n va L doc 13p 14 nhu dugc md ta lién quan dén cong thuc
chung (I), R? 1a nhém lién két héa tri hai duge chon tir géc hitu co hoéa tri hai, R® duogc
_ chon tir nguyén ttr hydro ho#c C;-Cio hydrocarbyl, t 14 0, 1 hodc 2, va y 1a 1, 2 hoac 3, véi

diéu kién 1a tng ciat va y 1a 3;
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ché pham nhya dong ran; va

ché phdm dung méi tuy y.

16. Ché pham phii d6i mau theo anh sang theo diém 15, trong d6 ché phdm nhua c6 thé

doéng rdn néu trén la ché pham nhya uretan c6 thé dong ran dugc.
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