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(54) PHUONG PHAP PIEU CHE HOP CHAT NAPHTOL BUQC NGUNG TU
INDENO
(57) Sang ché dé cap dén phuong phap diéu ché hop chét naphtol dugc ngung tu indeno,
bao gdm cac budc, theo mot sé phuong an, diéu ché hop chat trung gian axit indanon, co
cong thirc chung V sau:
\4

R9.

Rh
AN
(R1)m_: OH
/

Pbi v6i cong thirc V, m nam trong khoang tir 0 dén 4, va R! d6i v6i méi m, Re va Rb
mdi nhom co thé doc 1ap dugc chon tir nhom bao gém, vi dy, hydro va hydrocacbyl. Sang
ché ciing dé cap dén phuong phap diéu ché hop chat naphtopyran dugc ngung tu indeno
ma bao gdm viéc diéu ché hop chit trung gian axit indanon.
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Linh vwe ky thuit dwoc dé cap

Sang ché d& cap dén phuong phéap diéu ché cac hop chét naphtol dugc
ngung tu indeno va céc hop chit c6 lién quan, nhu cac hop chat naphtopyran
dugc ngung tu indeno di mau theo anh sang, ma bao gém viéc tao ra chét

trung gian axit indanon.

Tinh trang ky thuit ciia sang ché

Hop chét naphtol dugc ngung tu indeno, bao gdm cac ete va este cla
hop chét naphtol dugc ngung tu indeno, c6 nhidu tng dung, nhu 1am hop chét
trung gian trong qua trinh téng hop cac hop chit va hop chit d6i mau theo 4nh
sang, nhu naphtopyran dugc ngung tu indeno. Cac hop chit ddi mau theo anh
sang, nhu naphtopyran dugc ngung tu indeno, khi phan tng véi cac budc séng
nhét dinh cua birc xa dién tir (holic “buc xa quang héa”), thuong trai qua sy
chuyén héa tir mot dang hoic trang thai nay sang dang khac, v6i mdi dang co
quang phd hép thu dic trung hojc riéng biét ctia né. Thong thudng, khi tiép
xuc voi bltc xa quang hoéa, nhiéu v4t liéu ddi mau theo anh sang bi chuyén tir
dang dong, twong Gng vdi trang thai b4t hoat (hodc mét mau, vi dy, gén nhu
khong mau) ciia vat liéu d6i mau theo 4nh sang, sang dang mé, twong (ng véi
trang théai hoat héa (hodc c6 mau) cia vit liéu d6i mau theo anh sang. Khi
khong tidp xtc véi birc xa quang héa, vat lidu d6i mau theo 4nh séng nay
chuyén hoéa ngugce lai titr trang thai hoat héa (hodc c¢6 mau), vé trang thai bat
hoat (hoic mit mau). Cac ché phim va vat dung, nhu thiu kinh deo mit, chira
vat 1iéu dbi mau theo 4nh séng hodc ¢ vat liéu d6i mau theo anh sang dugc st
dung trong d6 (vi du, & dang ché phdm phu ddi mau theo 4nh sang) thuong thé
hién céc trang thai khong mau (vi du, trong sudt) va c6 mau tuong tng véi céc
trang thai khong mau va ¢6 mau cta vét li€u d6i mau theo anh séang duoc chira

hodc dugce st dung trong do.
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Hop chit naphtol dugc ngung tu indeno thudng dugc didu ché bing so
d6 téng hop bao gdm phan ting cua benzophenon véi dialkyl suxinat, ma
thuong goi 12 qua trinh phan tmg Stobbe. Khi benzophenon khéng dbi xing
duogc sir dung, hdn hop cia cac hop chit naphtol dugc ngung tu indeno thudng
c6 dugc tlr qué trinh phan tng Stobbe nay. Hon hop céac naphtol duge ngung
tu indeno phai dugc tach dé c6 14p naphtol dwgc ngung tu indeno mong mudn.
Naphtol dugc ngung tu indeno dugc c6 lap sau @6 cé thé duge st dung trong
céc phan tng tiép theo (vi duy, trong viéc tdng hop naphtopyran duge ngung tu
indeno d6i mau theo 4nh sang). Cac budc tach va cd lap thudng 1am giam dang
k& hiéu suft twong ung véi hop chét naphtol duge ngung tu indeno mong
mudn.

Mot sé vat liéu ddi mau theo anh sang, nhu naphtopyran dugc ngung
tu indeno ddi mau theo 4nh séng c6 thé dit, va vé mit kinh té, thuong mong
mudn giam dugc chi phi lién quan dén viéc tbng hop céc vat ligu nay.

Tai liéu sang ché s6 WO 2004/061047 A2 d& cap dén thiét bj dién phat
quang, thiét bj nay bao gdm cuc anot va catot nim xa nhau; va 16p phat ra
dugc dit nim giita cuc anot va catot nim xa nhau ndy va chtra hgp chéit hitu co
c¢6 céu trac floren phirc hop dugc thé hién bing mot trong sb cac coéng thic:
(D; (ID); hodc (III) trong d6: X1, X2, X3 va X4 doc lap la gidng nhau hoic
khac nhau va bao gdm gbc chira CH hodc N; mdi R1, R2, R3 va R4 13 céc
phan tir thé doc lap 1a hydro, hodc alkyl, hoic alkenyl, hodc alkynyl, hoic
alkoxy c6 tir 1 dén 40 nguyén tir cacbon; aryl hoic aryl dugc thé c6 tir 6 dén
60 nguyén tir cacbon; hodc heteroaryl hodc heteroaryl dugc thé c6 tir 4 dén 60
cacbon; cua F, Cl, hodc Br; hodc nhém xyano; hodic nhém nito; hodc R3 hodc
R4 hodic ca hai d&u cac nhém ma tao thanh vong thom hodc di vong thom
ngung tu.

Ngoai ra, tai liéu sang ché sé US 2008/103301 Al d& cap dén hop chét
d61 mau theo 4nh sang khéc nhau vé co ban 13 khéng cé cic nhém khong no cb
thé polyme héa, va bao gdm: a) indeno[2',3':3,4]naphtho[1,2-b]pyran; va b)
nhém khong ké& hop khong dién tr lién két & vi tri 11 cua
indeno[2',3":3,4]naphtho[1,2-b]pyran. Céc phuong 4n thay thé bao gdm céic
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phin tir thé khac nhau & cac vi tri khac cia indeno[2',3":3,4]naphtho[1,2-
blpyran. Tai liéu nay cling d& cdp dén cac vat dung db6i mau theo anh sang
chtta chit nén va mot trong sd cac hgp chit d6i mau theo anh sing néu trén,
tiép xic voi mot phin chét nén.

Hon nita, tai liéu sang ché s& WO 97/48762 Al dé cap dén hop chét
naphthopyran dugc ngung tu indeno d6i mau theo 4nh sang méi, vi du vé cac
hop chit naphthopyran c¢6 nhém indeno dugc thé hodc khong dugc thé, vi tri
2,1 ma ngung tu dén mit f ciia phan naphtho ciia naphthopyran, va c6 mot sé
phén tir thé & vi tri 3 cia vong pyran. Cac phan tir thé ndy ciing c6 thé &
nguyén ti cacbon thu 5, 6, 7, 8, 9, 10, 11, 12 hodc 13 cua hgp chit. Céac hop
chét nay c6 thé dugc thé hién bing cong thirc bidu db (I). Tai liéu nay ciing dé
cap dén cac hop chét vat chi hitu co polyme ma chira hodc dugc phit véi cac
hop chit néu trén. Cac vat dung trong subt vé mit quang hoc nhu kinh ding
cho mit hoic kinh trong sudt déo khac dugc két hop véi cac hop chét hoic td
hop cia chung véi cac hgp chit d6i mau theo 4nh sang bd sung, vi du, cac
naphthopyran khéc, céc benzopyran va céc hop chit loai spiro(indolin) ciing
dugc d& cap trong tai lidu nay.

Tbn tai nhu cdu phat trién cic phuong phap méi dé diéu ché hop chét
naphtol dugc ngung tu indeno. Ngoai ra, thudng mong mubn ring cac phuong
phap mdi phat tridn nay s& tao ra hidu suét dugc cai thién, va cic hiéu qua kinh

t& so véi cac phwong phap téng hop trudce dy.

Bian chit k§ thuit ciia sing ché
Muc dich ctia sang ché 13 nhim dap tng nhu ciu néu trén.
Cu thé, sang ché d& xuit phuong phap diéu ché hop chét naphtol dugc

ngung tu indeno c6 cdng thic I sau:



Trong cong thirc I, m va n ddc lép duge chon tir 0 dén 4. Ciing trong
cong thire I, R! dbi voi m&i m, va R? dbi voi mbi n, trong ting trudng hop doc
1ap duge chon tir hydrocacbyl tily ¥ dugc ngét mach béi it nhit mot trong sb
cac nhém -O-, -S-, -C(O)-, -C(0)0O-, -S(0)-, -SO2-, -N(R11’)- trong d6 Ri’
duoc chon tir nhom bao gém hydro, hydrocacbyl hodc hydrocacbyl dugc thé,
va hdn hop cia hai hoic nhidu nhém niy; hydrocacbyl dwgc thé tiy y dugc
ngit mach béi it nhit mot trong sé cac nhém -O-, -S-, -C(0)-, -C(0)0-, -S(0)-
, -SO2-, -N(Ri1’)- trong d6 Rii’ dugc chon tir nhém bao gdm hydro,
hydrocacbyl hodc hydrocacbyl dugc thé, va hdn hop cia hai hoic nhiéu nhém
nay; halogen; xyano; va -N(Ri1’)R12’, trong d6 Ri1’ va Ri2’ doc 14p duge chon
tir nhém bao gdm hydro, hydrocacbyl hoic hydrocacbyl dugc thé, hoic Rir’ va
Ri2’ cing nhau tao thanh céu triic vong béo vi/hoic thom (vi dy, cu tric vong
don, da vong, hodc vong ngung tu) tiy ¥ bao gdm it nhit mot nguyén tir khac
loai. Cac nhom Re va R! ciia cong thire I doc 14p duge chon tir nhém bao gdm,
hydro; hydrocacbyl tiy y dugc ngit mach béi it nhdt mét trong sb cdc nhém
-0O-, -S-, -C(0)-, -C(0)0-, -S(0)-, -S02-, va -N(Ri11’)- trong d6 Ri1’ dugc chon
tr nhém bao gdm hydro, hydrocacbyl hoic hydrocacbyl dugc thé; va
hydrocacbyl dwoc thé tiy y duge ngit mach béi it nhat mot trong s6 cac nhém
-O-, -S-, -C(0)-, -C(0)0-, -S(0)-, -S0O2-, va -N(R11’)- trong d6 Ri1’ dugc chon
tir nhém bao gdm hydro, hydrocacbyl hoic hydrocacbyl dugc thé; hoic R® va
R cing nhau tao thanh ciu tric vong tiy y bao gdm it nhit mot nguyén tir
khac loai.

Phuong phép diéu ché hop chit naphtol duge ngung tu indeno cé cong

thirc I bao gdm bude:
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(a)  cho alkyl benzen c6 cong thirc II phan tng véi anhydrite maleic, nho

d6 tao ra hop chét trung gian duoc thé bang axit suxinic c6 cong thirc III:

II
R9
X R"
(R1)m_|—
F
I
RS Rh (o]
I X oH
R! )m_l—
/ OH

Phuong phap theo sang ché con bao gdm budc:
(b)  chuyén hoéa hop chét trung gian duoc thé bing axit suxinic c6 cong

thirc III thanh hop chét trung gian dugc thé bing anhydrit suxinic ¢6 céng thirc IV,

v

R9 Rh o]

/

(R')m—:' 0

Phuong phép theo sang ché con bao gdm budc:
(©)  chuyén héa hop chét trung gian dugc thé bing anhydrit suxinic c6
cong thic IV thanh hop chit trung gian axit indanon c6 cdng thirc V:
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RS

AN
(R1)m_| OH
=

Phuong phép theo sang ché con bao gdbm bude:
(d)  cho hop chét trung gian axit indanon c¢6 cong thirc V phan tng véi
chit ai nhan c6 cong thirc VI dé tao ra hop chit trung gian indanon dugc thé c6 it
nhit mot trong sb céc cong thirc VIIa, VIIb va VIic:

VI
M

X

X

(R%)n

trong d6 M 14 ion d6i bao gdm kim loai duge chon tir Mg, Li, Cu va hén hgp

cuia chung;:

Vila




Phuong phap theo sang ché, con bao gdm thém budc:

(¢)  chuyén héa hop chét trung gian indanon dugc thé cé it nhat mot trong
s6 cac cong thirc VIIa, VIIb va VIIc thanh hop chét naphtol dugc ngung tu indeno
c6 cong thuc L.

Trong céac cdng thirc II, III, IV, V, VI, VIIa, VIIb, va VIIc, m, R! n,
R?, Rg, va R! trong tirng trudng hop ddc 1ap duoc chon tir céc tri sb, khoang,
va nhém nhu dugc mé ta trén diy va sau day trong cdong thic I. Theo cach
khéc, mdt hodc nhiéu nhom trong s6 R!, R2, Re, va R! ¢6 thé trong tirng trudng
hop dbc 14p 1a mdt hodc nhidu tién chét ctia cac nhém nhu duge mo ta trén day
va sau day trong cong thic L.

Sang ché con @& xuét phuong phap diéu ché hop chéit naphtopyran

duoc ngung tu indeno c6 cong thirc sau XI:
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Véi hop chit naphtopyran dugc ngung tu vé6i indeno ¢é cong thire XI,
m, R!, n, R%, R¢, va R trong timg truong hop doc 1ap duogc chon tir céc tri s,
khoadng va nhom nhu dugc mo ta trén diy va sau diy trong cOng thuc I, hodc
trong timg trudong hop ddc 1ap 1a mot hozc nhidu tién chit ctia cdc nhém nhu
dugc mo ta trén day va sau day trong cong thire L.

Cac nhém B va B’ cua hgp chit naphtopyran dugc ngung tu véi
indeno c6 cong thirc XI ddc 1ap dugc chon tir aryl khdng dugce thé, aryl dugc
thé, heteroaryl khong dugc thé, heteroaryl dugc thé, polyalkoxy, va
polyalkoxy c6 nhom trung hgp dugc. Theo céc khac, B va B’ cung nhau tao
thanh clu tric vong dugc chon tir floren-9-yliden khong duogc thé, floren-9-
yliden duogc thé, vong hydrocacbon mét vong xoén no, vong hydrocacbon hai
vong xodn no, va vong hydrocacbon ba vong xoén no.

Phuong phép didu ché hop chét naphtopyran dugc ngung tu véi
indeno c6 cong thirc XI, bao gdm buédc tao ra hop chit naphtol duge ngung tu
v6i indeno ¢6 cong thirc I nhu duge mo ta trén day, va cho hop chét naphtol
dugc ngung tu voi indeno c6 cong thirc I v§i phan ang v&i rugu propargylic ¢
cong thirc sau XI:

XII
CH

T//

\B

V6i rugu propargylic ¢6 cong thirc XII, B va B> mdi nhém dugce chon

tr cac nhém nhu dugec mod td trén diy va sau day trong cong thic XI, hoac

-0-
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trong tung truong hop doc lap 14 mot hodc nhiéu tién chéit cua cac nhém nhu

dugc mo ta trén day va sau day trong cong thic XI.

M ta chi tiét sang ché
Nhu dugce st dung trong ban md ta va trong cac yéu ciu bao hd, thuat

Z A%

ngit “birc xa quang héa” chi birc xa dién tir c6 kha nang chuyén héa hop chét
quang hoa tir dang hodc trang thai nay sang dang hodc trang thai khéc.

Nhu dugce sir dung trong ban mo ta va cac yéu cdu bao hd, thuat ngit
“d6i mau theo anh sang” viéc c6 chi phd hip thu ddi véi it nhat birc xa nhin
thay thay dbi khi phan tng véi sy hip thy it nhit birc xa quang héa. Hon nita,
nhu dugc sir dung trong ban mo ta thut ngit “hop chit déi mau theo anh sang”
chi chét bét ky duoc 1am thich tmg d& thé hién céc tinh chit ddi mau theo anh
séng, tirc 13 dugc lam thich tmg dé c6 phd hip thu d6i véi véi it nhat birc xa
nhin thdy thay dbi khi phan ung véi sy hép thu it nhit bic xa quang héa, va
bao gdm it nh4t mot hop chit ddi mau theo 4nh sang.

Nhu duge st dung trong ban md ta va cac yéu cau bao ho, tri sd trong
lugng phén tr ctia polyme, nhu trong lugng phan tir trung binh trong lugng
(Mw) va trong luong phan tir trung binh s (Mn), dugc xac dinh bing phuong
phép sic ky thAm qua gel bing céch sir dung céc tiéu chuén thich hop, nhu tidu
chuén polystyren.

Nhu dugce st dung trong ban mo ta va cac yéu ciu bao ho, tri sé cua
chi s da phan tan (polydispersity index - PDI) chi ty 1€ giita trong lwvgng phin
tir trung binh trong luong (Mw) va trong lugng phén tir trung binh sé (Mn) cua
polyme (ttc 18, Mw/Mn).

Nhu dugce st dung trong badn mé ta va cac yéu cdu bao hd, cac nhém
“mach tha"mg hodc mach nhanh”, nhung alkyl mach thang hodc mach nhanh,
dugc hidu 13 bao gdm: nhom metylen hoic nhém metyl; cdc nhém mach thing
nhu cic nhém Cz-Cao alkyl mach thing; va cdc nhém mach nhénh thich hop

nhu cac nhém C3-Czo alkyl mach nhanh.

-10-
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Nhu dugc st dyng trong ban md ti va cac yéu ciu bao ho, thuat ngir
“halo” va cac thuat ngit tuong ty, nhung nhom halo, halogen, va nhém halogen

chi F, Cl, Br vd/hoéc I, nhu flo, clo, brom va/hoéc iot.

Trir khi duoc chi dinh khéc, tit ca cac khoang hodc ty 1¢ dugc boc 16
trong ban mo ta dwoc hidu 1a bao gdm bit ky va tt ca cic khoang nhé hodic ty
1¢ nhé trong d6. Vi duy, khoang hoic ty 1& "tir 1 dén 10" cin dugc xem 1a bao
gdm bat ky va tit ca cdc khoang nhé ndm gitra (va gdm ca) tri s& nho nhét 1 va
tri s§ 16n nhét 10; nghia 13, tit ca cac khoang nho hodc ty 1& nho bit diu bing
tri s6 nhé nhat 1 hodc 16n hon va két thic bang tri s6 16n nhit 10 hodc nhd
hon, nhu, nhung khong chi gi¢i han &, tir 1 dén 6,1, tr 3,5 dén 7.8, va tir 5,5
dén 10.

Nhu dugc sit dung trong ban md ta va cc yéu cau bao ho, trir khi
dugc chi dinh khac, ky hi€u “A” chi ndng luwgng nhiét, nhu nhiét duge dua vao
va/hodc duy tri trong phan ing hoéa hoc.

Nhu duge st dung trong ban md ta va cac yéu cdu bao ho, thuat ngit
“tién chit” va céac thudt ngit c6 lién quan, nhu “tién chit” clia cdc nhém khac
nhau, vi du, R!, R?, Re, R", B va B’, clia cdc hop chét va chét trung gian dugc
md ta trong ban mé ta, vi dy, hop chit naphtol duge ngung tu voi indeno c6
cong thirc I va hop chét naphtopyran dugc ngung tu véi indeno c6 cong thirc
XI, chi nhém c6 thé chuyén hoa, trong mdt hodc nhiéu buéc thanh nhém cubdi
cung hodc nhém mong mudn. Chi nhdm muc dich minh hoa khong han ché,
tién chét cia nhém hydroxyl (-OH) bao gdém, nhung khong chi giéi han &,
nhom este cda axit cacboxylic (-OC(O)R trong d6 R 14 hydro hodc
hydrocacbyl tiy ¥ dugc thé); va tién chit cia nhém este cuia axit cacboxylic
(-OC(O)R) bao gdm, nhung khéng chi gi¢i han &, nhém hydroxyl (-OH), ma
c¢6 thé dugc cho phan ung, vi du, v6i halogenua cia axit cacboxylic, nhung
clorua ciia axit axetic (hodc axetyl clorua).

Nhu duoc st dung trong ban mé ta va céc yéu ciu bao ho, trir khi
dugce chi dinh khéc, cach thé hién tir trai sang phai cac nhém lién két, nhu céc
nhém lién két hoa tri hai, bao gdm céc huéng khac thich hop nhu, cic hudng

tir phai sang trai. Vi du, nhung khéng gidi han, cach thé hién tir trai sang phai

11-
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ctia nhém lién két héa tri hai -C(O)O-, bao gdm ca cach thé hién tir phai sang
trai cua né, -O(0)C-.

Nhu dugc sir dung trong ban mé ta va trong cac yéu cu bao hd, cac
mao tur "mot" bao gém ca sb nhidu trir khi dugc han ché mot cach rd rang la

A

mot.

Khéng nhu trong cac vi du thuc hién, hodc khi khong cé quy dinh
khéc, tit ca cac sb thé hién sé lugng cia céc thanh phin, didu kién phan tng,
v.v. ding trong ban md ta va cic yéu ciu bao hd dugc hiéu trong moi tinh
hudng bing thuat ngir “khoang”.

Phwong phap theo sang ché budc tao ra hop chét naphtol dwgc ngung
tu indeno cé cong thire I. Cac nhém R!, R2, R va R! cia hop chit naphtol
dugc ngung tu indeno c¢6 cong thirc I, c6 thé trong ting trudng hop duge chon
tir hydrocacbyl, va hydrocacbyl dugc thé.

Nhu duge st dung trong ban md ta va cac yéu ciu bao hd thuat ngit
“hydrocacbyl” va cac thudt ngit twong ty, nhu “phén tir thé hydrocacbyl,” chi:
C1-C20 alkyl mach théng hodc mach nhanh (vi dy, Ci-Cio alkyl mach thﬁng
hodc mach nhanh); C2-Cao alkenyl mach théng hodc mach nhanh (vi duy, C2-Cio
alkenyl mach thing hodc mach nhanh); Cz-C2 alkynyl mach thing hojic mach
nhanh (vi du, C2-Cio alkynyl mach thdng hodc mach nhénh); C3-Ci2 xycloalkyl
(vi dy, C3-C1o xycloalkyl); C3-Ci2 heteroxycloalkyl (cé it nhat mdt nguyén
tir khac loai trong vong); Cs-Cis aryl (bao gdm cac nhém aryl nhidu vong) (vi
du, Cs-C1o aryl); Cs-Cis heteroaryl (c6 it nhit mdt nguyén tir khéc loai trong
vong thom); va Ce¢-Ca4 aralkyl (vi du, Cs-Cyo aralkyl).

Cac nhém alkyl dai dién bao gdbm nhung khong chi gi6i han & metyl,
etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl,
hexyl, heptyl, octyl, nonyl va dexyl. Cac nhém alkenyl dai dién bao gdm
nhung khong chi giéi han & vinyl, alyl va propenyl. Cac nhém alkynyl dai di¢n
bao gdbm nhung khong chi gi6i han & etynyl, 1-propynyl, 2-propynyl, 1-
butynyl, va 2-butynyl. Cic nhém xycloalkyl dai dién bao gdbm nhung khong
chi gi6i han & cdc phin tir thé xyclopropyl, xyclobutyl, xyclopentyl,

-12-
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xyclohexyl, va xyclooctyl. Cac nhém heteroxycloalkyl dai dién bao gdm
nhung khong chi gidi han & tetrahydrofuranyl, tetrahydropyranyl va
piperidinyl. Cac nhém aryl dai dién bao gdm nhung khéng chi giéi han &
phenyl va naphtyl. Cac nhém heteroaryl dai dién bao gdm nhung khéng chi
gi6i han & furanyl, pyranyl va pyridinyl. Cac nhém aralkyl dai dién bao gdm
nhung khong chi gi6i han & benzyl, va phenetyl.

Thuét ngit “hydrocacbyl dugc thé” nhu dugc st dung trong ban md ta
va céc yéu ciu bao ho chi nhém hydrocacbyl trong d6 it nhit mét hydro cta né
duoc thé bing nhém khong phai hydro, nhu, nhung khdng chi gisi han &, cic
nhém halo, cdc nhém hydroxyl, cac nhém ete, cdc nhém thiol, cadc nhém thio
ete, cac nhém axit cacboxylic, cdc nhom este cla axit cacboxylic, cdc nhém
axit phosphoric, cdc nhom este cua axit phosphoric, cdc nhém axit sulfonic,
cac nhom este cua axit sulfonic, cac nhém nitro, cdc nhém xyano, cdc nhém
hydrocacbyl (vi du, alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl, aryl,
heteroaryl, va cdc nhom aralkyl), va cdc nhém amin, nhu -N(Ri11’)(R12”) trong
d6 Ri1” va Ri2’ doc 18p dugce chon tir hydro, hydrocacbyl va hydrocacbyl dugc
thé.

Thuat ngt “hydrocacbyl dwgc thé” bao gdm ca cac phan tir thé
halohydrocacbyl (hoic hydrocacbyl dwgc thé halo). Thuat ngit
“halohydrocacbyl” nhu dugc st dung trong bédn md ta va cic yéu ciu bao ho,
va céc thuat ngir twong tw, nhu hydrocacbyl dugc thé halo, chi ring it nhat mot
nguyén tir hydro ctia hydrocacbyl (vi du, ctia cac nhém alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxycloalkyl, aryl, heteroaryl, va aralkyl) dugc thay thé bing
nguyén tir halogen dugc chon tir clo, brom, flo va iot. Bac halogen héa cé thé
nim trong khoang tir it nht mdt nguyén tir hydro dugc thé bing nguyén tir
halogen (vi du, nhém flometyl) dén halogen héa hoan toan (perhalogen héa)
trong d6 tit ca nguyén tir hydro thay thé dwgc ctia nhém hydrocacbyl dugc
thay thé bing nguyén tir halogen (vi duy, triflometyl ho#c perflometyl). Theo
do, thuat ngtt “nhém perhalohydrocacbyl” nhu dugc st dung trong ban mé ta
va cdc yéu ciu bao hd chi nhém hydrocacbyl trong d6 tit ca cac hydro thay thé

duge da duge thay thé bang halogen. Vi du vé cd nhém perhalohydrocacbyl
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bao gdm, nhung khéng chi gidi han &, cic nhém phenyl dugc perhalogen héa
va cac nhom alkyl dugc perhalogen hoa.

Céac nhém hydrocacbyl va hydrocacbyl dugc thé ma tir ¢6 c6 thé chon
R!, R?, Re, va RY, c6 thé trong timg trudng hop doc lap va tly y dwogc ngit
mach b&i it nhit mot trong sé cac nhém -O-, -S-, -C(0)-, -C(0)0-, -S(0)-, -
SOz-, -N(R11’)-. Nhu dugc sit dung trong ban mo ta va cac yéu ciu bao ho,
dugc ngit mach bdi it nhAt mot trong sb cac nhém -O-, -S-, -C(0)-, -C(0)0-, -
S(0)-, -SO2-, -N(R11’)-, chi viéc it nhéit mot cacbon cua, nhung khong phai tat
c4 cac cacbon ciia, nhém hydrocacbyl hodic nhém hydrocacbyl dugc thé, trong
tirng trudng hop doc 1ap dwoc thay thé bing mot trong sé cdc nhém lién két
khong chita cacbon hoa tri hai 3 néu. Cac nhém hydrocacbyl va hydrocacbyl
dugc thé c6 thé duoc ngét mach béi hai hodc nhiéu nhém lién két néu trén, ma
c6 thé 1ién k& v6i nhau hoic tach riéng béi mét hodc nhidu cacbon.

Cac nhém céc nhau cia hop chit naphtol dugc ngung tu indeno, cac
hop chét trung gian va naphtopyran dugc ngung tu indeno duge didu ché va sir
dung trong cac phuong phap theo sang ché, s& dugec md ta chi tiét hon dudi
day.

Phuong phap diéu ché hoic tdng hop naphtol duge ngung tu indeno c6
cong thire I, theo sang ché, bao gdm budc tao ra hop chit trung gian dugc thé
béng axit suxinic c6 cdng thirc ITI, bing cach cho alkyl benzen c¢6 cong thirc I
phan tmg véi anhydrit maleic. Phan tng nay thudng dugc tién hanh véi sy c6
mit cua chit tao gbe ty do, nhu peroxit, va trong cac diéu kién thich hop, nhu
¢6 hdi luu, nhu duge thé hién trong So dd 1 sau.

So db 1

R9

i
il o

Peroxit trong So d6-1 thudng 1a peroxit bishydrocacbyl cé cong thirc, R®-O-
O-R®, trong d6 cdc nhém R® va R timg nhém c6 thé doc 1ap dugc chon tir
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hydrocacbyl va hydrocacbyl dugc thé, nhr Ci-Cio alkyl mach thing hodc mach
nhénh hodc C;-Cs alkyl mach thing hoic mach nhanh (vi dy, metyl, etyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, va tert-butyl). Theo mét sé phuong 4n cia sing ché,
Re va R® ciia peroxit trong So @6 1 mdi nhém duge chon tir tert-butyl. Sy hdi Iuu c6
thé dugc tién hanh trong cac diéu kién thich hop, bao gdm, vi du 4p sut giam, 4p
sudt mdi trudng, va/hodc ap sudt ting. Thong thudng, sw hdi lvu ma & d6 tao ra hop
chit trung gian dugc thé bang axit suxinic ¢ cbng thirc III, dwoc thuc hién trong
cac didu kién 4p sudt moi trudng (vi du, khoang 1 atm), trong khi quyén tro (vi dy,
trong dong khi nito thdi qua), va nhiét do cao, nhu tir 50°C dén 200°C, hoic tir
60°C dén 180°C, hoic tir 80°C dén 150°C.

Alkyl benzen c6 cong thirc II ¢6 thé duge st dung 1am ca chit phan
ng va dung moi trong phan tng dugc thé hién trén So dd 1, va/hodc cb thé
dung dung moi khdng phan Ung riéng r& Thong thuong, sau khi hoan thanh
phan g, dung mdi va alkyl benzen du, néu c6, dugce loai bd béng cach cit
phin nhe duéi ap suit giam, dé lai hop chét trung gian dugc thé bang axit
suxinic ¢6 cdng thirc III thé trong binh phan tng. Hop chit trung gian duoc
thé bang axit suxinic c6 cong thire III thé c6 thé duge phan tach tiép hoic theo
cach khac tinh ché bing cac phuong phap di biét trong linh vuc ndy, hoic
dugc st dung & dang thd cia né & budc tiép theo trong trinh tu tdng hop.

O budc tiép theo ciia phuong phap theo séng ché, hop chét trung gian
dugc thé bang axit suxinic c6 cong thirc III duge chuyén hoéa thanh hop chét
trung gian dugc thé bing anhydrit suxinic c6 cong thuc IV. Buéc chuyén héa
thudng dugc thyc hién vdi sy c6 mit cla axit Brensted (hodc axit proton), nhu
axit sulfonic, va trong céc didu kién thich hop, nhu véi hdi luu, nhu duge thé

hién trén So d6 2 sau.

So d6-2
R RO H* RY RN O
Dung méi
AN A
1 ot —i-——’ 1 -—I
(R )m‘T Ry, 1 o}

OH -H,0 =

4 o)

I v
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Theo So d5-2, axit Brensted (dwoc thé hién bing HY) thuong 1a axit
manh, nhu axit sulfonic (vi dy, axit dodecyl benzen sulfonic, DBSA). Theo
mot s6 phuong an, chit xuc tac dj thé co6 thé dugc s dung trong phan tUng
dugc thé hién trén So dd-2. Vi du vé céc chit xuc tac di thé bao g@)m, nhung
khong chi giéi han &, céc olefin dugce perhalogen hoa chitc axit sulfonic, nhu
polytetrafloetylen chirc axit sulfonic sin ¢6 trén thj truong vé6i tén thudng mai
NAFION H cua E. I. du Pont de Nemours & Co., Inc. Dung moéi cé thé dugce
chon tr dung méi thich hop bét ky ma tir d6 san phdm anhydrit IV ¢6 thé duoc
tach ra, nhu xylen. Su hdi luu c6 thé dugce thuc hién trong cac diéu kién da
biét trong linh vyc ndy, nhu dugc md ta trong So dd-1 trén day. Khi phan
ung/su chuyén héa dién ra, nuéc dugc loai bé khéi binh phan tng, va thuong
dugc thu gom va do. Thong thuong, sau khi hoan thanh phan ung, dung méi
dugc loai b bang cach cit phin nhe du6i ap suit giam, dé lai hop chét trung
gian dugc thé bang anhydrit suxinic c6 cong thirc IV thd trong binh phan tng.
Hop chét trung gian dugc thé bang anhydrit suxinic ¢6 cdng thic IV thd ¢6 thé
dwoc phén tach tiép hodc theo cac khac tinh ché theo cdc phuong phép da biét
trong linh vyc k¥ thuét nay, hodc dugc sit dung & dang thé cua né trong bude
tiép theo cua trinh tu tdng hop.

Sau d6, hop chét trung gian dugc thé bang anhydrit suxinic c6 cong
thie IV duge chuyén hoéa thanh hop chét trung gian axit indanon c6 cong thirc
V, trong budc tiép theo cua phuong phdp theo séng ché, nhu dugc thé hién

trén So dd-3.

So do-3
RY RP o} RS, an
I S Axit AN
(R1)m—|— o (R1)m_| OH
Dung méi =
o o) o)
v s

Bude chuyén hoéa hop chét trung gian dugc thé bing anhydrit suxinic
c6 cong thirc IV thanh hop chét trung gian axit indanon ¢6 cong thic V, duge

thé hién trén So dd-3, thuong duogc thuc hién véi sy c6 mit cla axit, nhuw mot
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hoic nhidu axit Lewis va/hodc mdt hodc nhidu axit Brensted. Vi du vé axit ma
c6 thé dugc st dung trong buéc chuyén héa duge thé hién trén So dd-3 bao
gdm, nhung khéng chi giéi han &: nhém clorua (AICL); thiéc clorua (SnCly);
Bi(OTf); (bismut tris-triflat); it nhit mot axit phosphoric, bao gdm nhung
khong chi giéi han ¢ axit orthophosphoric (H3PO.4) va/hodc axit
polyphosphoric; va hdn hop cta ching. Theo mét sé phwong an cta séng ché,
bude chuyén héa dugc thé hién trén So d6-3 duoc tién hanh véi sy ¢6 mit cia
axit Lewis, nhu nhdm clorua (A1Cl3). Budc chuyén héa dugc thé hién trén So
dd-3 thudng dugce thye hién véi sy ¢6 mit cia dung mdi thich hop, nhu dung
mdi duge halogen héa, ma tir d6 c6 thé tach hop chét trung gian axit indanon
V. Vi du vé cac dung mdi dugc halogen héa bao gdm, nhung khong chi gisi
han & cac Ci-Cs alkan dugc halogen héa, nhu diclometan (DCM). Buéc
chuyén héa duge thé hién trén So dd-3 cling thuong dugc thuc hién trong céc
diéu kién 4p sut mai truong (vi dy, khoang 1 atm), trong khi quyén tro (vi dy,
trong dong khi nito thdi qua), va nhi¢t 4o thich hgp, nhu tir -15°C dén 50°C,
hodc tir -10°C dén 40°C, hoic tir 0°C dén 30°C. Bude chuyén héa hop chét
trung gian dugc thé bing anhydrit suxinic c6 céng thirc IV thanh hop chét
trung gian axit indanon c6 céng thic V, nhu dwgc thé hién trén So dd-3,
thuong goi 14 phan Gng Friedel-Crafts ngi phén tu.

Buéc chuyén héa duge thé hién trén So db-3 thudng tao ra hdn hop
cac hop chit, ma tir d6 thuong c6 thé tach dugc hop chit trung gian axit
indanon ¢6 cong thirc V. Viéc tach hop chit trung gian axit indanon cé cong
thire V ¢6 thé duge thuc hién theo cac phuong phap di biét trong linh vuc nay.
Theo mot sb phwong an cia sang ché, hop chét trung gian axit indanon c¢é
cdng thirc V dugc tach bang phuong phép séc ky, theo cac phuong phéap da
biét trong linh vuc nay.

Trong budc tiép theo phuong phéap theo sang ché, hop chét trung gian
axit indanon c6 c¢dng thitc V duoc cho phan @ng véi chét 4i nhan cé cong thite
VI d& tao ra hop chét trung gian indanon dugc thé ¢ it nhit mot trong sb céc

cdng thire VIIa, VIIb va VIIc, nhu dugc thé hién trén So dd-4 sau.
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\
A
So do-4
Rﬂ
R" M
X
(R‘)...—: OH \
<
F _
X
R
VI
Rﬂ
Rl\
TS
OH (R1)m—|
+
o o o
R
Vila Viib Viie

Nhu d4 thao luén trén day, M cia chét 4i nhan c6 cOng thirc VI, 13 ion déi, va
cu thé 12 cation, bao gém kim loai dugc chon tir Mg, Li, Cu, va hdn hop cia hai
hodc nhiéu nhém nay. Thong thudng, ion ddi M ciing bao gdm halogen, va c6 thé
¢6 cong thirc MX*. Theo mét s phuwong 4n ctia séng ché, ion d6i M bao gdbm Mg va
halogen, nhu CI (vi dy, MgCI*).

Theo mdt s6 phwong an cta sang ché, chat 4i nhan cé cong thirc VI 13
chét phan tng Grignard, va phan tmg dugc thé hién bing So d6-4 1a phan ung
Grignard, dugc thuc hién trong céc diéu kién phan Uing Grignard. Phan {ing
dugc thé hién biang So dd-4 thudng dwoc thuc hién véi sy c6 mit clia dung
mdi thich hop, nhu tetrahydrofuran (THF), va trong céc diéu kién 4p suit moi
truong (vi du, khoang 1 atm), trong khi quyén tro (vi dy, trong dong khi nito
thdi qua), tai nhiét do thich hop, nhu tir -80°C dén 80°C, hoic tir -20°C dén
60°C, hodc tir 0°C dén 20°C, va tly y & nhiét d6 cao, nhu trong cac diéu kién
hdi Iwu.

Ciing theo So d6-4, nhém axit cacboxylic ctia hgp chét trung gian axit
indanon ¢6 cong thic V thudng bt hoat mét duong lugng mol chét 4i nhan c6
cong thie VI. Pé bit hoat dugc, chét 4i nhan b sung c6 cong thirc VI duge bd
sung vio binh phan tng. Theo mét s phuong 4n, véi m&i mol hop chét trung
gian axit indanon c6 céng thirc V, hai mol chit 4i nhan cé cong thirc VI dugce

bd sung vao hoidc c6 trong binh phan ung. Theo cic phuong 4n tiép theo cla
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sang ché, nhém axit cacboxylic ctia hop chit trung gian axit indanon dugc bao
vé, vi du dugc chuyén héa thanh nhém oxazolin, nhu dugc thao luédn tiép dudi
day.

Hop chét trung gian indanon dugc thé c6 it nhat mot trong s cac cong
thire VIIa, VIIb va VIIc ¢6 thé duge tach theo cac phwong phéap da biét trong
Iinh vuc nay, hoic sir dung & dang thd trong budc tiép theo ciia phuong phap
theo sang ché. Hop chét trung gian indanon dugc thé cé it nhit mét trong sb
cac cong thirc VIla, VIIb va VIIc thudong dugc tach va tiy y tinh ché tiép (vi
du, bang cac phuong phéap sic ky cot di biét trong linh vuc ndy) truée budce
tiép theo ciia phuong phap tdng hop.

Hop chét trung gian indanon dugc thé c6 it nhit mot trong s céc cong
thic VIIa, VIIb va VIIc dugc chuyén héa thanh hop chét naphtol dugc ngung
tu indeno cé cong thirc I, & budce tiép theo ciia phuong phap theo séng ché.
Viéc chuyén hoéa nay cé th8 dugc thyc hién v& co ban trong mot buéc véi su

c6 mit cla axit Brensted, nhu dugc th hién bing So dd-5 sau.
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Viéc chuyén héa/phan tng dwgc thé hién bing So db-5 thudong dugc
tién hanh trong céac didu kién nhiét dd cao, vi du & nhiét dd tir 20°C dén
200°C, hodc tir 50°C dén 150°C, hoic tir 80°C dén 120°C, trong cac diéu kién
&p sudt moi trudng (vi dy, khoang 1 atm), va trong khi quyén tro, nhu trong
dong khi nito thdi qua. Vi du vé céc axit Brensted ma c6 thé dwgc st dung
trong buéc chuyén hoa dugc thé hién bing So dd-5 bao gbm, nhung khong chi
gidéi han &, cic axit cacboxylic (vi duy, axit axetic, proponoic, va/hodc
butanoic), céc axit sulfonic (vi du, R-S(0)(0)-OH, trong d6 R dugc chon tir
hydrocacbyl hodc hydrocacbyl dwgc thé, nhu perhalohydrocacbyl), cac axit
phosphoric (vi du, axit orthophosphoric, mot hodc nhiéu axit polyphosphoric,
va/hodc hdn hop cé lién quan cta ching), va hdn hop ciia ching. Axit
Brensted c¢6 thé c6 mit véi lvgng xuc tac, lugng déng mol hodc lugng du, tuy
thudc mot phén viéc chon (céc) axit Brensted, nhu tir 0,01 d&n 50 mol, dva
trén tdng s6 mol ctia hp chit trung gian indanon dugc thé c6 it nhit mot trong
sb céc cong thirc VIIa, VIIb va VIic.

Theo mét s6 phwong 4n cua sang ché, budc chuyén héa hgp chét trung

gian indanon dugc thé c6 it nhit mdt trong sb cac cong thic VIla, VIIb va
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ViIc thanh hgp chét naphtol dugc ngung tu indeno c6 cong thic I, duge thuc
hién trong hai buéc. Ban diu, hop chét trung gian naphto dwgc ngung tu
indeno cé cdéng thitc X dugc tao ra, hop chit nay sau d6 dugc cho phan tng
v6i axit Bronsted dé tao ra hop chit naphtol dwgc ngung tu indeno cé cong
thttc I, nhu duge thé hién trén So d6-6 sau.
So d6-6

OH (R‘)m—:

A

F
7z
~

|
X

Ry (GO

Theo So d8-6, nhém R!* ciia hop chét trung gian naphto dugc ngung
tu indeno ¢6 cdng thitc X duge chon tir -C(0)-R1 va -S(0)(O)R', trong d6
RY trong ting trudong hgp ddc 1ap duge chon tir hydrocacbyl (vi dy, Ci-Cio
alkyl) va halohydrocacbyl (vi du, Ci-Cio perhaloalkyl).

Buéc chuyén héa hodc phan ung ban dau & bude-(a) cia So dd-6,
thudong duge tién hanh véi sy ¢6 mit cua hop chét dugce chon tir halogenua cua
axit cacboxylic, anhydrite ctiia axit cacboxylic, sulfonyl halogenua, sulfonyl
anhydrit va hén hop ciia ching. Halogenua cta axit cacboxylic, anhydrite cia
axit cacboxylic, va/hodc sulfonyl halogenua thudng cé mit véi lugng it nhét
ding mol so v6i hop chét trung gian indanon dugc thé c6 it nhit mdt trong sb
cac cong thuc VIIa, VIIb va VIlc. Cac halogenua cua axit cacboxylic ma cé
thé dugc st dung & buéde-(a), c6 thé co chu tric, R-C(0)-X, trong dé R dugc
chon tir hydrocacbyl hogc hydrocacbyl dugc thé, va X dwgc chon tir halogen

(vi dy, Cl). Cac sulfonyl halogenua ma c6 thé dugc stir dung & budc-(a), cb thé
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c6 chu truc, R°-S(0)(0)-X, trong d6 R® dugc chon tir hydrocacbyl hoic
hydrocacbyl dugc thé, va X duogc chon tir halogen (vi du, Cl). Cac sulfonyl
anhydrit ma c6 thé duogc sir dung & budc-(a), c6 thé c6 ciu tric, R%-S(0,)-O-
(02)S-R? trong @6 R? va R® doc 1ap duoc chon tir hydro, hydrocacbyl, va
hydrocacbyl dugc thé (vi dy, halohydrocacbyl, nhu C1-Cio perhaloalkyl, vi du,
-CF3). Céc anhydrite ctia axit cacboxylic ma c6 thé duoc st dung & budce-(a),
¢ thé c6 chu tric, R4-C(0)-0-C(0)-R¢, trong d6 R? va Re doc 1ap dugc chon
tir hydro, hydrocacbyl, va hydrocacbyl dugc thé (vi du, halohydrocacbyl, nhu
C1-Cio perhaloalkyl, vi du, -CF3).

Budce chuyén héa ban dau hodc phan tng déng vong & budc-(a) cia So
dd-6, theo cach khac c6 thé dugc thuc hién véi sy c6 mit cua chit xdc tac
thich hop. Theo m6t s6 phuong 4n cua sang ché, budc-(a) ciia So d6-6 dugc
tién hanh véi su c6 mit cia Bi(SO3CF3)s v6i lugng xic tac, ma cé thé cé mat
v6i luong nim trong khoang tir 0,01 dén 0,01 mol, tinh theo téng s6 mol hop
chét trung gian indanon duoc thé c6 it nhit mot trong sd cac cong thirc VIIa,
VIIb, va VIlc.

Hop chit trung gian naphto dugc ngung tu indeno c6 cong thiac X
dugc chuyén hoéa thanh hop chit naphtol dugc ngung tu indeno cé cong thirc I
& bude (b) cta So d5-6 véi sw ¢6 mit cia axit Bronsted. Axit Bronsted c6 thé
dugce chon tir cac hydro halogenua (HX, trong d6 X la halogen) nhu HCI,
va/hodc céc axit cacboxylic. Axit Bronsted thudng cé mét voi lugng du so véi
lugng hop chit trung gian naphto dwge ngung tu indeno cé cdng thirc X. Vi
du, viéc chuyén héa ¢ buéde (b) c6 thé duge thuc hién véi su c6 mat cha axit
hydro halogenua ddc, nhu HCI déc. Viéc chuyén héa & bude-(b) thuong duge
tién hanh véi sy c6 mit cta dung méi, nhu metanol, trong céc didu kién nhiét
9 cao, vi du & nhiét do tir 20°C dén 200°C, hogc tir 50°C dén 150°C, hogc tir
80°C dén 120°C, trong cac diéu kién ap sudt moi truong (vi du, khoang 1 atm),
va trong khi quyén tro, nhu trong dong khi nito thdi qua.

Ty thudc vio vi tri trén vong, loai va s6 nhém R? ciia hop chit trung
gian indanon dwgc thé c6 it nhit mdt trong s§ cac cong thic VIla, VIIb va

VIIc, c6 thé thu duge hdn hop hop chit naphtol duge ngung tu indeno ¢ cong
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thirc I theo phwong phép theo sang ché. Mot hoic nhiéu chat ddng phén céu
tric trong hdn hgp hop chéit naphtol dugc ngung tu indeno co thé dugc tach
bing cic phuong phap di biét trong linh vuc nay, nhu cac phwong phap sic
ky. Theo cach khac, hdn hop hgp chéit naphtol dugc ngung tu indeno cé thé
dugc @& d6 chua xir ly.

Vi du minh hoa, néu R® va R® m&i nhém 13 metyl (-CH?), m 12 0, n 13
1, va R? 1a nhém metoxy (-OCH3) & vi tri s6 3 trén vong ciia hop chét trung
gian indanon dugc thé cé it nhit mét trong sb cac cong thic VIIa, VIIb va
VIIc, phuong phép theo séng ché c6 thé tao ra hai chit ddng phan céu tric cia
hop chét naphtol dugc ngung tu indeno, nhu cic chit c6 coéng thic Ia va Ib

sau.

Ia Ib

CHy CHs
O. CHs O. CHs
OI OH OI OH
OCHs HaCO .

Hop chit naphtol duoc ngung tu indeno cé céc cong thic Ia va Ib ¢6
thé c6 lugng tuong ddi thay nim khoang rong. Vi du naphtol dugc ngung tu
indeno c¢6 cdng thirc Ia c6 thé c6 lwgng ndm trong khoang tir 1 dén 99% mol,
hoiic tir 20 dén 80% mol, hoic tir 30 dén 70% mol, va hop chit naphtol dugc
ngung tu indeno cé cong thirc Ib ¢ lugng nim trong khoang tir 1 dén 99%
mol, hodc tir 20 dén 80% mol, hodc tir 30 dén 70% mol, trong tung trudng hop
theo tdng s6 mol cua naphtol dugc ngung tu indeno cé cong thirc Ia va Ib.
Theo mot s6 phuong an, hgp chit naphtol duge ngung tu indeno ¢6 cong thirc
Ia c6 thé c6 mit véi lugng nim trong khoang tir 15 d¢én 35% mol (vi du,
khoang 30% mol), va hop chét naphtol dugc ngung tu indeno cé cong thirc Ib

c6 thé c6 mit véi lugng ndm trong khoang tir 65 dén 85% mol (vi dy, khoang
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70% mol), trong timg trudng hop theo tdng s mol ctia hop chit naphtol dugc
ngung tu indeno c6 cong thic Ia va Ib.

Phuong phap theo sang ché c6 thé tao ra hop chéit naphtol dwgc ngung
tu indeno c6 cong thirc 1 v&i hiéu suét thay ddi trong khoang réng. Vi du
phuong phép theo sang ché c6 thé tao ra hop chédt naphtol duge ngung tu
indeno cé cong thirc I véi higu suit nim trong khoang tir 1 ¢én 85% mol, theo
s6 mol Iy thuyét ctia hgp chét naphtol dugc ngung tu indeno ma c6 thé duge
tao ra. Thong thudong, phuong phap theo sing ché cé thé tao ra hop chét
naphtol dwgc ngung tu indeno v6i hidu suit nam it nhit 13 50% mol, nhu tir 50
dén 85% mol, hodc tir 60 dén 75% mol, tinh theo s& mol 1y thuyét ctia hop

chét naphtol dugc ngung tu indeno ma cé thé dugc tao ra.

Theo mot sb phuong an cia sang ché, nhom axit cacboxylic cua hop
chét trung gian axit indanon cé cong thic V, ¢é thé dugc bao vé dé téi thiéu
héa hozc ngin phan Gng giita nhém axit cacboxylic dugc bao vé va chét ai
nhan cé coéng thitc VI. Theo mét s6 phuong 4n, hop chit trung gian axit
indanon c6 cong thirc V dugc chuyén héa thanh hop chit trung gian indanon

oxazolin c6 cong thirc sau VIIL.

VIII

Véi hop chét trung gian indanon oxazolin ¢6 coéng thirc VIIL, m, R!,
Re, va R" trong tirng trudng hop ddc 1ap dugce chon tir cac tri s, khoang, va
nhém nhu duge mo ta trén day va sau ddy trong cong thuc I, hodc trong ting
truong hgp doc lap 14 mot hodc nhidu tién chit ciia cac nhém nhu duge md ta
trén diy va sau day trong cong thirc I. Cling trong cong thuc VIII, R* va R®
doc lap dugce chon tir hydro, hydrocacbyl va hydrocacbyl dugc thé.

Hop chét trung gian indanon oxazolin c6 céng thirc VIII c¢6 thé dugc

tao ra bing cic phuong phap thich hop. Theo mot sé phuong an, hop chit
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trung gian indanon oxazolin c¢6 cdng thic VIII ¢6 thé duogc tao ra bing phan
tmg cta hop chét trung gian axit indanon ¢6 coéng thirc V véi rugu amino, nhu

2-amino-2-metyl-3-hydroxy propan, nhu dugc thé hién bang So dd-7 sau.

So do-7
RS
Rh
x
— CH
(R‘),..—l| oH Ho CHZ\ /o
/ + /C—CH;
\ i HoN
\
a Dung méi
RS,
RP R4

Vi
Phan Gng dugc minh hoa trén So d6-7 thudng dugc tién hanh véi su
¢6 mat cia dung mdi thich hop, nhu xylen, va trong cac diu kién hdi luu thich
hop.
Hop chéit trung gian indanon oxazolin ¢6 cdng thic VIII theo cach
khéc ¢6 thé dugc toa ra bing so dd tdng hop nhiéu budc bao gdm viéc tao ra
hop chét trung gian halogenua ciia axit cacboxylic, nhu dugc thé hién trén So

d6-8 sau.
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3\
A
So do-8
9
RS, RM R RM
l i
T oH ® Rin—| c
—
SOCl,
o o o o
v V-1
Ho—cnz\ /°“3
® a—
H,N
RS9,
RM RY Re, Rh
N CH; CH.
1 | \ / RS © | \ H‘/ ’
R )"'_l - (R‘),,.—-'— n—c\
o i‘:gg 'CH,—OH
o o
VIIE V-2

0 budce (a) ctia So d5-8, thionyl clorua (SOCL) duge cho phan tng véi
hop chét trung gian axit indanon c6 cong thirc V trong cac diéu kién da biét
trong linh vuc ndy, dé tao ra hop chét trung gian indanon clorua axit ¢6 cong
thitc V-1. Hop chit trung gian indanon clorua axit c6 cong thirc V-1 au d6
dugc cho phan ung & budc (b) véi ruwgu amino, nhu 2-amino-2-metyl-3-
hydroxy propan, dé tao ra hgp chit trung gian indanon amit chirc hydroxyl c6
cdng thirc V-2. O budc (c), hop chét trung gian indanon amit chirc hydroxyl c6
cong thirc V-2 dugc déng vong dé tao ra hop chit trung gian indanon oxazolin
c6 cong thirc VIII vé6i sy cb6 mit cia thionyl clorua va bazo, nhu natri hydroxit.

Hop chat trung gian indanon oxazolin c¢6 cbéng thirc VIII dugc cho
phan @ng véi chét 4i nhan c6 cbng thirc VI, dé tao ra hop chit trung gian

indanon oxazolin dugc thé c¢6 it nhit mot trong sd cac cong thirc IXa va IXb

sau.
IXa ' IXb
RS, RY.
N R¢ R R*
N
R~ /TRS R D /jLRS
o A o
)
X
3, ®n

Phan tng ctia hop chét trung gian indanon oxazolin ¢é cong thirc VIII

v6i chit 4i nhan cé cong thic VI, dé tao ra hop chét trung gian indanon
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oxazolin dugc thé cé it nhdt mot trong sb cac cong thuc IXa va IXb, cé thé
dugc thuc hién theo phin mo ta trén ddy trong So dd-4. Tuy nhién, thong
thudng, lugng du chét 4i nhan cé cong thirc VI 12 khong cn thiét khi duoc cho
phan tng véi hop chét trung gian indanon oxazolin c¢é coéng thirc VIII. Theo
mot s phuong an, lugng chit i nhan c6 cong thire VI gin nhu ding mol dugc
cho phan trng v&i hop chét trung gian indanon oxazolin c6 cong thirc VIIL.
Hop chét trung gian indanon oxazolin dwgc thé c6 it nhit mét trong sb
cac cong thie IXa va IXb sau d6 dugc chuyén hoa thanh hop chéit trung gian
indanon dugc thé c6 it nhat mot trong sb cac cong thuc VIIa, VIIb va VIIc. Cu
thé hon, nhém oxazolin dugc loai bo tir hop chit trung gian indanon oxazolin
dugc thé cé it nhit mot trong sé céc cong thirc IXa va IXb, do d6 tao ra hop
chit trung gian indanon dugc thé c6 it nhit mot trong sb céc cong thic Vlla,

VIIb va VIIc, nhu dugc thé hién trén So d5-9 sau.
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R1yp—t—
(RY) |

Vil R0

Theo So d5-9, viéc loai bd nhém oxazolin thuong dugc tién hanh véi
su c6 mat cla axit Bronsted, va cu thé 1a axit v6 co, nhu HCI dic, va trong cic
diéu kién hdi luu thich hop. Cac thao tic phu thich hop thudng dwoc tién hanh
trén hop chét trung gian indanon dugc thé c6 it nhit mét trong sb cc cong
thirc VIIa, VIIb va VIIc thu duge, vi du dé loai bd ruou amino vd/hodic mubi
cua nod.

Sau khi loai bdé nhém oxazolin nhu dugc thé hién trén So d6-9, va sau
cac thao tdc phu thich hop, hop chit trung gian indanon dugc thé c6 it nhét
mot trong s cac cong thuc Vila, VIIb va VIlc dugc chuyén hoéa thanh hgp
chét naphtol dugc ngung ty indeno c6 cong thirc I, theo phan mé ta trén day.

Hop chét naphtol dugc ngung tu indeno dugc diéu ché bing phwong
phép theo sang ché c6 thé duoc sir dung trong nhidu ing dung, nhu 1am chét
phu gia trong céc ché pham, hodc 1am chét trung gian trong viéc tdng hop cac
hop chét khéc, nhu cac thubc nhudm khong dbi mau theo anh sang (hodc tinh)
va cac thubc nhudm ddi mau theo anh sang. Céc phuong 4n khéc cua sang ché
cling bao gdm phuong phap diéu ché naphtopyran dugc ngung tu indeno cé
cdng thirc XI, bao gdm buéc tao ra hop chét naphtol dwgc ngung tu indeno ¢6
cdng thuc I, nhu duge mo ta trén ddy, va sau dé cho hop chét naphtol dugc

ngung tu indeno phan ung véi rugu propargylic cé cong thirc XII. Phan tng
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ctia hop chit naphtol duge ngung tu indeno cé cong thirc I va rugu propargylic

c6 cong thirc XII c¢6 thé thé hién trén So dd-10 sau.

So d6-10
RY
(R’),.,\// A\ Rh
CH
— C//
|
+ HO/C\\B'
OH B
| 2 XI1
(R,

Theo So d6-10, hop chit naphtol dwgc ngung tu indeno c¢6 cong thire I
dugce cho phan wng hoic két hop véi rugu propargylic cé cong thire XII véi sy
c6 mit cta axit Brensted véi lugng xtc tac, nhu axit dodexyl benzen sulfonic
(DDBSA) hodc axit para-toluen sulfonic (pTSA), trong dung moéi thich hop,
nhu haloalkan (vi dy, triclometan), trong khi quyén tro (vi du, trong dong khi
nito thdi qua), va & nhiét d¢ thich hop, vi dy, tir 0°C dén 150°C, hoic tir 10°C
dén 100°C, hogc tir 20°C dén 80°C.

Cac nhém va phan tir thé ciia hop chét naphtol duge ngung tu indeno
c6 cong thirc I, naphtopyran dugc ngung ty indeno c6 cong thirc XI, va cac
hop chit va hop chét trung gian dugc st dung trong diéu ché ching, dugc mod
ta chi tiét hon duéi day. Theo mot s phuong 4n cia sang ché, R! dbi voi mdi
m, va R? ddi voi mbi n, trong tirng truong hop ddc 1dp dugce chon tir: phén tir
thé phan tng; phin ttr thé twong thich; hydro; flo; clo; Ci-Cs alkyl; C3-Cs
xycloalkyl; phenyl dugc thé hoic khong dugc thé; -OR10> hodic -OC(=0)Rio’,
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trong d6 Rio’ 1a hydro, Ci-Cs alkyl, phenyl(C;-Cs)alkyl, phenyl(C;-Cs)alkyl
duge thé mono(C1-Ce)alkyl, phenyl(C1-Cs)alkyl dugc thé mono(Ci-Cs)alkoxy,
(C1-Ce)alkoxy(C2-Ca)alkyl, C3-C7 xycloalkyl, hodic C3-C7 xycloalkyl dugc thé
mono(Ci-Cs)alkyl. Cac phan tir thé cia phenyl (tirc 13, cac phan tir thé cua
phenyl dugc thé) c6 thé dugc chon tir hydroxyl, halogen, cacbonyl, Ci1-Cs
alkoxycacbonyl, xyano, halo(C1-Ce)alkyl, C;i-Cs alkyl hodc Ci-Cs alkoxy.
Theo cac khac hodc ngoai cac loai va vidu néu trén, R! ddi v6i mdi m,
va R? d6i v6i mbdi n, trong ting trudng hgp ddc lap duge chon tu:
-N(Ri11’)R12’, trong d6 Ri1’ va Ry’ mdi nhém doc 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, C;-Cs alkylaryl, C3-C xycloalkyl, Cs-Cz
bixycloalkyl, Cs-Czo trixycloalkyl hodc Ci-Czo alkoxyalkyl, trong d6 nhom
aryl 1a phenyl hodc naphtyl, hodc Ri1’ va Ri2’ cling véi nguyén tir nito tao
thanh vong C3-Cazo hetero-bixycloalkyl hodc vong Cs-Cao hetero-trixycloalkyl.
Theo cach khéc nita hodc ngoai cac loai va vi du néu trén, R! dbi véi
mdi m, va R? ddi véi mdi n, c6 thé trong ting trudng hop ddc 1ap dugc chon

tir, phin tir thé vong chira nito c6 céng thirc chung XIIIA sau:

PN

Véi phén tr thé vong chira nito cd cong thirc chung XIIIA, mdi -Y- ddc lap dugc
chon cho mdi 14n xuét hién tir -CHa-, -CH(R13’)-, -C(R13")2-, -CH(aryl)-, -C(aryl).-,
va -C(Ri3’)(aryl)-, va Z 1a -Y-, -O-, -S-, -S(O)-, -SO;-, -NH-, -N(R13’)-, hodc -
N(aryl)-, trong d6 mdi Ris’ doc lap 1a Ci-Cs alkyl, mdi aryl doc 1ap 1a phenyl hoic

naphtyl, m la sb nguyén 1, 2 hodc 3, vapla sb nguyén 0, 1, 2, hodc 3, sao cho néu p
la0,Z1a-Y-.

Ngoai ra hodc theo cach khac, R d6i v6i mdi m, va R? @i véi mdi n,
c6 thé trong timg trudng hop ddc 1ap dugc chon tir phin tir thé vong chira nito

c6 cong thirc chung XIIIB va/hodc cong thirc chung XIIIC:
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X111B XIIC
N \ Ris IL
. | 9 S
15 T (R%a — _(rd
- 1 _ (R%a
Rig
Rie &
17

Déi v6i cac phin tir thé vong chira nito c6 cac cong thirc chung XIIIB va XIIIC,
Ris, Ris, va Ri7 doc 14p duge chon tir hydro, C1-Ce alkyl, phenyl, hodc naphtyl, hodc
cac nhém Rys va Rig ciing nhau tao thanh vong chira tir 5 dén 8 nguyén tir cacbon va
mbi RY doc 1ap dbi véi mdi 14n xudt hién duge chon tir Ci-Cs alkyl, C1-Cs alkoxy,
flo hoic clo, va Q la sb nguyén 0, 1, 2, hodc 3.

Theo cac khéc nita hodc ngoai ra, R! d6i véi mdi m, va R? dbi véi mdi
n, ciing c6 thé trong timng trudong hop ddc 1ap dwgc chon tir nhém bao gdm
amin hai vong xodn  C4-Cis khong dugc thé, dugc thé mot 1an hodic duge thé
hai 14n, amin ba vong xodn C4-Cig khéng dugc thé, dugc thé mot 14n hoidc
dugc thé hai 1dn. Cac phin tir thé clia amin hai vong xoin va amin ba vong
x04n c6 thé trong timg trudng hop doc lap dugc chon tir nhém bao gdm aryl,
C1-Cs alkyl, C1-Cs alkoxy, hodc phenyl(Ci-Ce)alkyl.

Theo mot s& phuong 4n cta sang ché, hai nhém R! 1ién k&, va/hoic hai
nhém R? lién ké, c6 thé cling nhau tao thanh nhém ¢ cong thirc chung XIIID
hodc cong thitc chung XIIIE sau:

XIID XIIIE

R15><T et Rjs T
e Tj RMIT;L\
Déi v6i cac nhém 6 cac cong thirc chung XIIID va XIIIE, T va T* mdi nhém doc
1ap 14 oxy hogic nhém -NRii-, trong d6 Ry, Ris, va Ris mdi nhém 14 nhu dugc xac
dinh va mé ta trén day.

Céac nhém Re va R! theo mdt s phwong 4n cta sang ché, m&i nhém c6
thé doc 1ap dugc chon tir nhém bao gdm: phén tir thé phan Gng; phan tir thé

twong thich; hydro; hydroxy; Ci-Cs alkyl; hydroxy(Ci-Cs )alkyl; Cs-Cs
xycloalkyl; alyl; phenyl duoc thé hosic khong duge thé; benzyl dugc thé hoic
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khéng dugc thé; clo; flo; nhém  -C(=0)W’, trong 6 W’ 1a hydro, hydroxy,
C1-Cs alkyl, C1-Cs alkoxy, cac nhém aryl phenyl hoic naphtyl khong dugc thé,
dugc thé mdt 14n hodc duge thé hai 1an, phenoxy, phenoxy dugc thé mono-
hodc di-(Ci-Ce)alkoxy, phenoxy duoc thé mono- hoidc di-(Ci-Cs)alkoxy,
amino, mono(Ci-Ce)alkylamino, di(Ci1-Ce)alkylamino, = phenylamino,
phenylamino dugc thé mono- hodic di-( Ci1-Ce)alkyl hoic phenylamino dugc
thé mono- hodc di-( C1-Cs)alkoxy. Céc phan tir thé ciia nhém phenyl, benzyl,
hodc aryl (vi du, cac phn tir thé cua cac nhém phenyl dugc thé, benzyl dugc
thé va aryl dugc thé) doc 1ap duoc chon tir C1-Cs alkyl hodc C1-Cs alkoxy.

Cac nhom Re va R! theo mét s6 phuong 4n cia sang ché, mdi nhém
ciing c6 thé doc lap dugc chon tir nhém khong dugce thé, dugc thé mot 1an,
dugc thé hai lan hodc dugc thé ba 1an duge chon tir nhém bao gém phenyl,
naphtyl, phenanthryl, pyrenyl, quinolyl, isoquinolyl, benzofuranyl, thienyl,
benzothienyl, dibenzofuranyl, dibenzothienyl, cacbazolyl hodc indolyl; mdi
phén tir thé trong s6 cac phin tir thé nhém nay (ii) doc 1ap dwge chon cho mdi
14n xudt hién tir clo, flo, C1-Cs alkyl hodc C1-Cs alkoxy.

Cac nhoém Re va RP ciing c6 thé, theo mot s& phuong an cia sang ché,
m&i nhém ddc 1ap duge chon tir phenyl duge thé mot 14n, trong dé phenyl cé
phin tir thé & vi tri para cia nd, ma 1a nhém lién két, -(CHp)¢- hoic
-0-(CH3)¢-, duge ndi v6i nhém aryl 13 thanh phan cta hop chit d¢di mau theo
anh sang (hodc hop chit d6i mau theo 4nh sang khéc), nhu naphtopyran hoic
benzopyran, va t dugc chon tlr céc sé nguyén 1, 2, 3, 4, 5 hoic 6.

Theo cach khéc, cac nhém RE va RP mdi nhém c6 thé doc lap duge
chon tir -CH(R!%)G, trong d6 nhém R'® dugc chon tir nhém bao gém hydro,
C;-Cs alkyl hodc nhém aryl khong duge thé, dugc thé mot 1an hoic dugc thé
hai 14n, nhu phenyl ho#ic naphtyl, va G dugc chon tir -CH,OR!!, trong d6 R!!
dugc chon tir nhém bao gém hydro, -C(O)R!, C;-Cs alkyl, C1-C3 alkoxy(Ci-
Ce)alkyl, phenyl(Ci-Cs)alkyl, phenyl(Ci-Cs)alkyl dugc thé mono(Ci-
Cs)alkoxy, hodc nhém aryl khong dugc thé, duoc thé mot 1an hodc dugc thé

hai 14n, nhu phenyl hozc naphtyl, m&i phan tir thé ciia nhém aryl (vi du, cia
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phenyl va cic phin tir thé nhém naphtyl) doc 1ap dugc chon tir Ci-Cs alkyl
hodc C1-Cs alkoxy.

Ciing theo cac khic, theo mdt s§ phwong an cia séang ché, Re va RP
cing nhau tao thanh phin tir thé xodn dugc chon tir nhém bao gdbm vong
cacbon xo0én dugc thé hodc khoéng dugce thé chira tir 3 dén 6 nguyén tr cacbon,
di vong x04n dugc thé hoic khoéng duogc thé chira 1 hoic 2 nguyén tir oxy va tu
3 dén 6 nguyén tir cacbon bao gdm nguyén tir cacbon xoén, vong cacbon xofn
va dj vong xodn dugc xen k& béng 0, 1 hodc 2 vong benzen. Cac phén tir thé
cda cac loai ph?ln tir thé xodn dd néu c6 thé dugc chon tur, vi du, hydro hoac
Ci1-Cao alkyl.

Theo mot s6 phuong an cua sang ché, R! d6i véi mdi m, va R? dbi voi
mdi n, trong tirng trudng hgp doc 1ap duge chon tir nhém bao gdbm phenyl
khong dugc thé, phenyl duge thé, Ci-Cs alkyl, C3-C; xycloalkyl, Ci-Cs
haloalkyl, flo, clo, va -O-Rio’. Theo céc phuong 4n tiép theo ciia sang ché, R?
dugc chon tir nhém bao gdm hydro, C1-Cs alkyl, Ci-Cs haloalkyl, va C3-Cy
xycloalkyl.

Céc nhém B va B’ cla naphtopyran dugc ngung tu indeno cé cdng
thirc XI, va/hodc rugu propargylic c6 coéng thirc XII m&i nhém c6 thé doc 14p
dugce chon tir nhém bao gf‘)m aryl khong dugc thé, aryl dugc thé, heteroaryl
khong dugc thé, heteroaryl dugc thé, polyalkoxy, va polyalkoxy c¢6 nhom
tring hop dugc. Theo cach khac, B va B’ cling nhau tao thanh ciu tric vong
dugc chon tir nhém bao gdm floren-9-yliden khong dugc thé, floren-9-yliden
dugc thé, vong hydrocacbon mdt vong xoén no, vong hydrocacbon hai vong
x0én no, va vong hydrocacbon ba vong xoén no.

Cu thé hon, B va B’ mdi nhém c6 thé ddc 1ap duge chon tir nhém bao
gdm: nhém aryl dugc thé mdt 14n bing phén tir thé phan Gng hodc phan tir thé
tuong thich; phenyl dugc thé; aryl dugc thé; 9-julolindinyl dugc thé; nhém vi
vong thom dugc thé dugc chon tir nhém bao gdm pyridyl, furanyl, benzofuran-
2-yl, benzofuran-3-yl, thienyl, = benzothien-2-yl, benzothien-3-yl,
dibenzofuranyl, dibenzothienyl, cacbazoyl, benzopyridyl, indolinyl, va

florenyl, trong d6 phan tir thé ciia phenyl, aryl, 9-julolindinyl, hodc di
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vong thom 13 phén tir thé phan tmg R; nhém phenyl hoic aryl khéng dugc thé,
dugc thé mot 14n, duge thé hai 14n hodc duge thé ba ldn;  9-julolidinyl; hodc
nhém di vong thom khong dugce thé, dugc thé mot 14n hodc duge thé hai 1dn
dugc chon tir nhém bao gdm pyridyl, furanyl, benzofuran-2-yl, benzofuran-3-
yl, thienyl, benzothien-2-yl, benzothien-3-yl, dibenzofuranyl, dibenzothienyl,
cacbazoyl, benzopyridyl, indolinyl, va florenyl.

Cac phin tir thé cta phenyl, aryl va di vong thom (tirc 13, cdc phin tir
thé ctia cic nhém phenyl, aryl va dj vong thom duge thé) cia cac nhém B va
B’ mdi nhém ciing c6 thé doc lap dugc chon tir nhém bao gdm: hydroxyl,
nhom -C(=O)Rzi1, trong d6 Ra1 14 -ORz22, -N(R23)Rz4, piperidino, hodc
morpholino, trong d6 Rz 13 alyl, Ci-Cs alkyl, phenyl, phenyl dugc thé
mono(Ci-Ce)alkyl, phenyl dugc thé mono(Ci-Cs)alkoxy, phenyl(Ci-Cs)alkyl,
phenyl(C1-C3)alkyl dugc thé mono(Ci-Ce)alkyl, phenyl(C1-Cs)alkyl dugc thé
mono(Ci-Ce)alkoxy, Ci-Cs alkoxy(Cz-Cs)alkyl hodc Ci1-Ce haloalkyl, R23 va
R24 mdi nhém ddc 14ap 13 C1-Cs alkyl, Cs-C7 xycloalkyl, phenyl hoic phenyl
dugc thé, cic phan tir thé cua phenyl 1a C1-Cs alkyl hojic  Ci-Cs alkoxy, va
phin tir thé halo 1a clo hoic flo, aryl, mono(Ci-Ciz)alkoxyaryl, di(Ci-
Ciz)alkoxyaryl, mono(C;-Ciz)alkylaryl, di(Ci-Ci2)alkylaryl, haloaryl,  Cs-Cs
xycloalkylaryl,  C3-C;  xycloalkyl, Cs3-C7;  xycloalkyloxy, C3-C7
xycloalkyloxy(C1-Cr2)alkyl, C3-C7 xycloalkyloxy(Ci-Ciz)alkoxy, aryl(Ci-
Ci2)alkyl, aryl(Ci-Ci2)alkoxy, aryloxy, aryloxy(Ci-Ci2)alkyl, aryloxy(Ci-
Ci2)alkoxy, mono- hodc di(Ci-Ciz)alkylaryl(Ci-Ci2)alkyl, mono- hodc di-(Ci-
Ciz)alkoxyaryl(Ci1-Ci2)alkyl, mono- hodc di-(Ci-Ciz2)alkylaryl(Ci1-Ciz)alkoxy,
mono- hodc di-(Ci-Cr2)alkoxyaryl(Ci-Ciz)alkoxy, amino, mono- hodc di-(Ci-
Ciz)alkylamino,  diarylamino,  piperazino, = N-(Ci1-Ciz)alkylpiperazino,
N-arylpiperazino, aziridino, indolino, piperidino, morpholino, thiomorpholino,
tetrahydroquinolino, tetrahydroisoquinolino, pyrolidyl, Ci-Ci2 alkyl, Ci-Ci2
haloalkyl, Ci-Ci12 alkoxy, mono(Ci-Ci2 )alkoxy(Ci-Ci2 )alkyl, acryloxy,
metacryloxy, hodc halogen.

Cac nhém B va B’ m&i nhém ciing c6 thé doc 14p 1a nhém khong duoc

thé hodic dugc thé mot 14n duge chon tir nhém bao gém pyrazolyl, imidazolyl,
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pyrazolinyl, imidazolinyl, pyrolinyl, phenothiazinyl, phenoxazinyl,
phenazinyl, va acridinyl. Céc phin tir thé ciia cac nhém dugc thé mét 1in doc
lap dugc chon tir nhém bao gém C1-Ci2 alkyl, Ci-Ci2 alkoxy, phenyl, hoac
halogen.
Ngoai ra, cac nhém B va B’ mdi nhom ciing cé thé doc lap dugc chon
tr nhom c6 céac cong thirc chung XIVA hodc XIVB sau:
XIVA XIVB
F“ | K:><R% \Tii:H:K:Iiéﬁ
NN Ry 17\ ®° “Ry
R.
[RZS/IU/ hoac i 25 u

Poc lap d6i véi mdi cong thire chung XIVA va XIVB, K 1a -CH»-

hogc -0-, va @ 13 -O- hogc nito duge thé, sao cho néu @ 1a nito dugc thé, K 14
-CH»-. Céc phin tir thé cta nito dugc thé 1 hydro, Ci-Cr2 alkyl, hodc Ci-Crz
axyl. M&i Rys d6c 14p duge chon cho mdi 1an xut hién tir Ci-Ci2 alkyl, Ci-Ciz
alkoxy, hydroxy, va halogen, va mdi u ddc 14p 12 s6 nguyén nim trong khoang
tir 0 dén 2. C4c nhém Rze va Rz7 m&i nhém ddc 1ap 13 hydro hosic Ci-Ci2 alkyl.

MJdi nhém B va B’ ciing c¢6 thé doc 1ap 13 nhém c6 cong thirc chung
XV sau:

XV

>c =c{ 8
Rog Rag
Véi nhém c6 cong thire chung XV, Rag 1a hydro hodc Ci-Ciz alkyl, va Rog 1a
nhém khong dugce thé, dugc thé mot 1an hodc dugce thé hai lan dugc chon tir
nhom bao gdm naphtyl, phenyl, furanyl, va thienyl. Céc phin tir thé cia
naphtyl, phenyl, furanyl, va thienyl dwgc thé mot 1an hodc dugc thé hai lan,
trong ting trudng hop doc 1ap dugc chon tir nhém bao gdm Ci-Ciz alkyl, Ci-
Ci2 alkoxy, hodc halogen.
Cac nhém B va B’ ¢6 thé cing nhau tao thanh thanh phan dugc chon
tir nhém bao gdm:
floren-9-yliden, floren-9-yliden dugc thé mot 14n, hoic floren-9-yliden dugc

thé hai 1dn. Cac phﬁn tir thé cua floren-9-yliden dugc thé mét 14n, va floren-9-
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yliden dugc thé hai 14n c6 thé trong timg trudng hop ddc l4p dugc chon tir
nhém bao gdm C;-Ci2 alkyl, C;-Ci2 alkoxy, hoic halogen.

Theo mot s phuong an cia séng ché, B va B’ doc lap dugc chon tix
nhém bao gdm aryl dugc thé bing C1-Cs alkoxy, va aryl (vi du, phenyl) dugc
thé bang morpholino.

Theo mot sb phuong an cla sang ché, B va B’ mdi nhém c6 thé doc
lap dugc chon tir nhém bao gdm polyalkoxy, va polyalkoxy c¢é nhém tring
hop duge. Polyalkoxy, va polyalkoxy cé nhém trung hop dugc ma tir d6 B va
B’ m&i nhém c6 thé doc lap dugce chon cé thé c6 cong thitc XXV va XXVI
sau:

XXV
--Z[(OC2H4)x (OC3Hg)y (OC4Hg)Z1Z’

XXVI
-[(OC2Hy)x (OC3Hg)y (OC4Hg)Z1Z°
Véi cac cong thire XXV va XX VI, -Z dugc chon tir nhém bao gbm -C(O)- hoic -
CHa-, Z' dugc chon tir C1-Cs alkoxy hodc nhém tring hop duge. Nhu dugc st dung
trong ban md ta va cac yéu ciu bao ho, thuat ngit “nhém tring hop dwoc” chi nhém
chirc bit ky c6 kha ning tham gia phan (g polymer héa.

Theo mét s§ phuong 4n, phan tmg polymer héa ciia naphtopyran dugc
ngung tu indeno tring hop dugc cé thé xay ra theo cac co ché duge md ta vé
dinh nghia “trung hop” trong tai liu: “Hawley’s Condensed Chemical
Dictionary, Thirteenth Edition, 1997, John Wiley & Sons, pages 901-902”.
Cac co ché nay bao gdm: bang cich “bd sung,” trong d6 cac gbc tu do 1a cac
tac nhan ban dau phan tng véi lién két d6i khong bio hoa etylen ciia monome
bing cach bb sung vao d6 & mot phia ddng thoi tao ra electron tw do méi &
phia con lai; bing cach “tring ngung,” bao gdm viéc tach thanh phin, nhu cic
phén tir nwSe, béi hai monomer phan tng; va bing cach goi 1a “két hop oxy
héa.”

Vi du vé c4c nhém tring hop dugc bao gdm, nhung khdng chi giéi han

&, hydroxy, thiol, cdc nhém isoxyanat, cac nhém oxiran (vi dy, oxiranylmetyl),
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cac nhém khong no etylen tring hop gbec duge, cac nhém alyl, (met)acryloxy,
va 2-(metacryloxy)etylcacbamyl. Khi ¢6 hai hodc nhiéu nhém triung hop dugc
trén naphtopyran, ching cé thé gidng hoc khac nhau.

Theo mdt sé phwong 4n va ciing trong cong thic XXV va XXVI:
nhém -(OC2H4)x-, c6 thé 1a poly(etylen oxit); nhém -(OC3H6)y- c6 thé 1a
poly(propylen oxit); va nhém -(OC4HS8)z- c6 thé 1a poly(butylen oxit). Khi
dugc st dung két hop, cac nhém poly(etylen oxit), poly(propylen oxit) va
poly(butylen oxit) c6 cic cong thirc XXV va XXVI c6 thé co6 trat tu ngiu
nhién hoic trt tw khéi trong gbc polyalkoxy. Cac chit cai chi sé duéix, y va z
ctia c4c cong thire XXV va XXVI mbi chit doc 14p 1a mét sé ndm trong khoang
tir 0 dén 50, va tdng clia x, y va z ndm trong khoang tir 2 dén 50. téng ctia x, y
va z c6 thé 12 s§ bit ky ndm trong khoang tir 2 dén 50 (vi dy, 2, 3, 4 ... 50).
Tbng nay ciing c6 thé nim trong khoang tir s6 nhé hon dén sb 16n hon bt ky
thudc khoang tir 2 ¢én 50 (vi du, tir 6 d&én 50, tir 31 ¢én 50). Cac séx,y, va z
12 c4c tri sb trung binh va ¢6 thé 1a s thap phén (vi dy, 9,5).

Nhu d3 thao luén trén day, mdi nhém R1, R2, R3, B va B’ ¢6 thé doc
lap dugc chon tir hodic bao gdm it nhit mot trong s6 phan tir thé phan Ung
va/hoic phén tir thé twong thich. Néu cac hop chit va/hoic hop chét trung gian
khac nhau dugc mé ta trén day, nhu naphtol dugc ngung tu indeno cé cong
thirc 1, va/hoic naphtopyran dugc ngung tu indeno c¢6 cdng thirc XI, bao gdm
nhiéu phén tir thé phan ing va/hoiic nhidu phin tir thé tuong thich, mdi phin tir
thé phan tmg va m&i phén tir thé twong thich c6 thé doc 1ap dugce chon.

Phén tir thé phan tng va phin tir thé twong thich mdi phan tir thé c6

thé doc 1ap trong ting trudng hop 13 mot trong sé:

-A’-D-E-G-J (XVI);  -G-E-G-J (XIX); -D-E-G-J (XXII);
-A’-D-J (XVII); -D-G-J (XX); -D-J (XXIII);
-A’-G-J (XVIII); -G-J (XXI); va A-T

(XXIV).
Véi cac cong thirc tir (XVI) dén (XXIV), vi du khong han ché vé cac

nhém -A’- theo cic phuong 4n khdéng han ché khac nhau dugc boc 10 trong
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ban mo ta bao gdm -O-, -C(=0)-, -CH2-, -OC(=0)- va -NHC(=0)-, sao cho
néu -A’- 1a -O-, -A’- tao ra it nhit mot lién két véi -J.

Vi du khong han ché vé cac nhém -D- theo cac phuong an khdong han
ché khac nhau duge boc 16 trong ban mo ta bao gém géc diamin hodc din xuét
clia né, trong dé nito amin thir nhét ciia géc diamin nay c6 thé tao ra lién két
véi -A’-, hodc phan tir thé hodc vi tri chd trén hop chéit (nhu naphtol dugc
ngung tu indeno hodc naphtopyran dwgc ngung tu indeno), va nito amin thir
hai ctia gbc diamin nay c6 thé tao ra lién két véi -E-, -G- hoic -J; va gbc ruou
amino hodc din xuét ctia né, trong d6 nito amin cia gdc rugu amino ¢6 thé tao
ra lién két v6i -A’-, hoic phén tir thé hodic vi tri chd trén hop chét (nhu naphtol
dugc ngung tu indeno hodc naphtopyran dwgc ngung tu indeno), va oxy rugu
cla géc ruou amino ndy c6 thé tao ra lién két v6i -E-, -G- hoic -J. Theo cach
khac, theo cac phuong an khong han ché khéc nhau dugc bdc 16 trong ban mo
ta, nito amin cla géc rugu amino c¢6 thé tao ra lién két v4i -E-, -G- hoic -J, va
OXy rugu cua géc rugu amino ndy cé thé tao ra lién két v6i -A’-, hodc ph?ln tr
thé hodic vi tri chd trén hop chét (nhu naphtol dugc ngung tu indeno hodc
naphtopyran dugc ngung tu indeno).

Vi du khong han ché vé& cac gbc diamin thich hop -D- bao gdm gbc
diamin béo, gbc diamin vong béo, gbc diazaxycloalkan, gdc amin béo
azaxyclo, gbc ete diazacrown, va gdc diamine thom. Céc vi du khong han ché
cu thé v& cac gbc diamin ma c6 thé dugc sir dung trong cac phuong 4n khong

han ché khac nhau dugc bdc 19 trong ban mo ta bao gom céc goc sau:

R*

R*
N---- * *
N. R R
*RN/\/ ~ C[ ’,N‘<:>‘ ~.
. ’ N----
. R*
RY R¥ RO~
7 _.N N-._ N N
N g R* R*
. R*
*RN
\ R* = H hoic Alkyl

N
R*
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Vi du khong han ché vé cac géc rugu amino thich hop -D- bao gém
gbc rugu amino béo, gbc rwgu amino vong béo, gdc rugu béo azaxyclo, gbe
rugu béo diazaxyclo va géc ruou amino thom. Céac vi du khéng han ché cu thé
vé cac gbc rugu amino ma cé thé dwgc sir dung trong cac phuong an khéong

han che dugc bdc 19 trong ban mo ta bao gdm cac goc sau:

R*

o o OBy o Q
(j (T ET(] &
or Cﬁ

"N N*\/O‘ H,C CH,
',0 H,C N
---0 OHOH  OH ’ 0 R*
L[ | I HO OH
| - R*= H, alkyl
OH  NR* wd RN y

Ciing trong cac cbng thirc tir (XVI) dén (XXIV) trén day, theo céc
phuong an khong han ché khac nhau dugce boc 16 trong ban md ta, -E- c6 thé 1a
gdc axit dicacboxylic hoidc din xuit cia né, trong 6 nhém cacbonyl thir nhit
ciia gdc axit dicacboxylic c6 thé tao ra lién két véi -G- hodc -D-, va nhém
cacbonyl thit hai cta gdc axit dicacboxylic ¢ thé tao ra lién két véi -G-. Vi du
khong han ché vé cac gbc axit dicacboxylic thich hop -E- bao gdm gbc axit
dicacboxylic béo, gbc axit dicacboxylic vong béo va gbc axit dicacboxylic
thom. Vi du khdng han ché cu thé v& cac gbc axit dicacboxylic ma c6 thé duge
str dung theo céc phwong an khong han ché khac nhau duge bdc 1§ trong ban

md ta bao gém céc goc sau:

s A, GC e °

i=tir1dén4 0 H
R* = H hoic alkyl 0
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Theo céc phuwong 4n khong han ché khic nhau dugc bdc 1§ trong ban
md ta, -G- ¢6 thé 1a nhém -[(OC2H4)x(OC3H6)y(OC4H8)z]-O-, trong d6 X, y
va z mdi chi sb doc lap dugc chon va nim trong khoang tir 0 dén 50, va téng
clia X, y, va z nim trong khoang tir 1 dén 50; gbc ruou polyhydric hodc din
xuét cta né, trong d6 oxy rugu polyhydric thir nhit cta gdc rugu polyhydric
c6 thé tao ra lién két véi -A’-, -D-, -E-, hoic phﬁn tir thé hodc vi tri chd trén
naphtopyran dugc ngung tu indeno, va oxy rwgu polyhydric thtt hai cua rugu
polyhydric cé thé tao ra lién két v&i -E- hoidc -J; hoiac hdn hgp cua chang,
trong d6 oxy rugu polyhydric thir nhét ctia gbc ruou polyhydric tao ra 1ién két
v6i nhém -[(OC2H4)x(OC3H6)y(OC4H8)z]- (tac 1a, tao ra nhém -
[(OC2H4)x(OC3H6)y (OC4H8)z]-O-), va oxy rugu polyhydric thr hai tao ra
lién két v6i -E- hodc -J. Vi du khong han ché vé cac gbc ruou polyhydric thich
hop -G- bao gdm gbc ruou polyhydric béo, gbc rugu polyhydric vong béo va
gbc rugu polyhydric thom.

Cu thé hon, vi dy minh hoa khoéng han ché vé cac rugu polyhydric ma
tir d6 cac gbc rugu polyhydric -G- c¢6 thé dwge tao ra theo cac phwong 4n
khéng han ché khéac nhau dugce boc 16 trong ban md ta bao gdm: (a) céc ruou
polyhydric ¢6 trong lugng phan tir thdp c6 trong lugng phén tir trung binh nho
hon 500, nhu, nhung khéng chi gig¢i han &, cac rugu polyhydric dugc mo ta
trong patent M¥ sé 6555028 cot 4, dong 48-50, va tir cot 4, dong 55 dén cot 6,
dong 5, dugc két hop & day bing cach vién din; (b) cic polyeste ciia rugu
polyhydric, nhu, nhung khdng chi giéi han &, cac polyeste cua rugu
polyhydric dugc mb ta trong patent My sd 6555028 & cot 5, dong 7-33, dugc
két hop & day bang cach vién din; (c) céc polyete clia rugu polyhydric, nhu
nhung khong chi gidi han & cic polyete cia rugu polyhydric duge md ta trong
patent M¥ sb 6555028 & cot 5, dong 34-50, dugc két hop & day bing cach vién
din; (d) cac rugu polyhydric chtra amit, nhu, nhung khong chi giéi han &, cac
rugu polyhydric chira amit dugc mb ta trong patent My s6 6555028 & cot 5,
dong 51-62, dugc két hop & day bing cach vién din; (e) cic epoxy cua rugu
polyhydric, nhu, nhung khong chi gidi han &, cdc epoxy cta rugu polyhydric
dugc mo ta trong patent M¥y sb 6555028 & cot 5 dong 63 dén cot 6, dong 3,
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dugc két hop & day biang cach vién din; (f) céc rugu polyvinyl polyhydric,
nhu, nhung khong chi giéi han &, cac rugu polyhydric polyvinyl dugc mo ta
trong patent My s§ 6555028 & cot 6, dong 4-12, duoc két hop & day bang cach
vién din duogc két hop ¢ ddy bang cach vién din; (g) cac uretan cua ruqu
polyhydric, nhu, nhung khong chi gigi han & cac uretan cia rugu polyhydric
duge mod ta trong patent M¥ sb 6555028 & cot 6, dong 13-43, dwgc két hop &
day bang cach vién dan; (h) cac polyacrylic clia rugu polyhydric, nhu, nhung
khong chi giéi han & cac polyacrylic clia rugu polyhydric dugc mo ta trong
patent M§ s6 6555028 & cot 6, dong 43 dén cot 7, dong 40, dugc két hop & day
bang cach vién din; (i) cic polycacbonat ciia rugu polyhydric, nhu, nhung
khong chi giéi han &, cac polyacrylic cia rugu polyhydric dugc md ta trong
patent M¥ s6 6555028 & cot 7, dong 41-55, dugce két hop & day bang cach vién
dAn; va (j) hdn hop ciia cac rugu polyhydric nay.

Ciing trong cac cong thirc tir (XVI) d¢én (XXIV), theo cic phwong 4n
khong han ché khéac nhau duge boc 10 trong ban mé ta, -J cé thé 13 nhém -K,
trong d6 -K la nhom nhu, nhung khong chi gigi han &, -CH2COOH,
-CH(CH3)COOH, -C(0)(CH2)wCOOH, -C6H4SO3H, -C5H10SO3H, -
C4H8SO3H, -C3H6SO3H, -C2H4S03H va -SO3H, trong d6 “w” nim trong
khoang tir 1 dén 18. Theo c4c phwong 4n khéng han ché khac -J c6 thé 1a
hydro ma tao lién két véi oxy hodc nito ciia nhém lién két dé tao ra gbc phan
tmg nhu -OH hodc -NH. Vi dy, theo céc phuong 4n khong han ché khac nhau
dugc boc 19 trong ban mo ta, -J co thé 1a hydro, sao cho néu -J 1a hydro, -J
duoc lién két voi oxy cua -D- hodc -G-, hodc nito cta -D-.

Theo c4c phwong 4n khéng han ché khéc, -J ¢6 thé 12 nhém -L hoic
gbc ciia né, trong d6 -L c6 thé 1a nhém phan Gng. Vi dy, theo cac phuong 4n
khéng han ché khac nhau dugc bdc 1§ trong ban md ta -L c¢6 thé 13 nhém nhu,
nhung khoéng «chi gi6i han ¢, acryl, metacryl, crotyl, 2-
(metacryloxy)etylcacbamyl, 2-(metacryloxy)etoxycacbonyl, 4-
vinylphenyl, vinyl, 1-clovinyl hodc epoxy. Nhu dugc sir dung trong ban mo ta,

cac thudt nglt acryl, metacryl, crotyl, 2-

41-



24544

Theo cac phuong 4n khong han ché khac, -J co thé 1a nhém -L hodic
gbc cua no, trong d6 -L ¢6 thé 13 nhém phan ung. Vi dy, theo cac phuong an
khong han ché khac nhau dugc boc 16 trong ban m6 ta -L c6 thé 1a nhém nhu,
nhung khéng chi gi6i han &, acryl, metacryl, crotyl, 2-
(metacryloxy)etylcacbamyl, 2-(metacryloxy )etoxycacbonyl, 4-
vinylphenyl, vinyl, 1-clovinyl hodc epoxy. Nhu dugc st dung trong ban mo ta,
cac thuat ngit acryl, metacryl, crotyl, 2-
(metacryloxy)etylcacbamyl, 2-(metacryloxy)etoxycacbonyl, 4-vinylphenyl,

vinyl, 1-clovinyl, va epoxy chi cac cau tric sau:

(o] 1) 0
X
acryl 4-vinylphenyl

metacryl crotyl
[o] Ty Cl
0 0
g Sk~ 2N 4 bl
Y .
vinyl 1-clovinyl epoxy

X =NH: 2-(metacryloxy)etylcacbamyl
X=0: 2-(metacryloxy)etoxycacbonyl

Nhu di thao luin trén day, -G- c6 thé 1a gbe cta rugu polyhydric,
dugc xac dinh trong ban md ta bao gdm cac cacbohydrat chtra hydroxy, nhu
cacbohydrate chira hydroxy dugc md ta trong patent My s6 6555028 & cot 7,
dong 56 dén cOt 8, dong 17, dugc két hgp & day béng c4ch vién dan. Gbc ruQu
polyhydric c6 thé dugc tao ra, vi du va khong chi giéi han, bing phan tng cla
mot hodc nhidu nhém hydroxyl cia véi tién chét ciia - A’-, nhu axit cacboxylic
hofic metylen halogenua, tién chit cia nhém dugc polyalkoxy hoéa, nhu
polyalkylen glycol, hodc phén tir thé hydroxyl ciia naphtopyran dugc ngung tu
v6i indeno. Ruou polyhydric ¢6 thé cé cong thire g-(OH), va gbc s cla rugu
polyhydric cé thé c6 cong thire -0O-g-(OH)..1, trong d6 g 1a khung hodc mach
chinh cta hop chét polyhydroxy va “a” it nhét 13 2.

Hon nita, nhu d3 tdo luldn trén day, mot hodc nhiu oxy ruou
polyhydric ctia - G- ¢6 thé tao lién két véi - J (tte 13, tao ra nhém - G-J). Céc vi

du, di khong giéi han, trong d6 phan tir thé phan tng va/hoic phéan tir thé
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nhém nay, -G-J cé thé duoc tao ra béng cach ngung tu axit mdt hoac nhiéu
nhém hydroxyl cta rwou polyhydric lidn lwgt véi HOCH:SOsH;
HOCsH10SO3H; HOC4H3SO3s H; HOC3HsSO3H; HOC:H4SO3H; hodc H2SOs.
Hon nita, dit khong gi6i han , néu -G- 12 gdc rugu polyhydric va -J 12 nhém -L
dugce chon tir nhém bao gdm acryl, metacryl, 2-(metacryloxy)etylcacbamyl va
epoxy, -L c6 thé dugc két hop vao bing cach ngung tu gbc rugu polyhydric 1an
lugt véi acryloyl clorua, metacryloyl clorua, 2-isoxyanatoetyl metacrylat
hodc epiclohydrin.

Hop chit naphtopyran dwoc ngung tu indeno dwgc didu ché bing
phuong phap theo sang ché, c6 thé duoc sir dung dé 1am cho ché phim va/hoic
vat dung ddi mau theo anh sang. Vi du vé céc vat dung c6 thé duogc lam cho
d6i mau theo 4nh sang bang hop chit naphtopyran dugc ngung tu indeno theo
sang ché bao gdm, nhung khong chi giéi han &, phin tir quang hoc, man hinh,
ctra s6 (hogc kinh trong), guwong, va cac thanh phin hodc phan tir ciia cac té
bao tinh thé 16ng. Nhu duge sir dung trong ban md ta thuét ngit “quang hoc”
chi sy gin lién hoidc ¢6 lién quan dén 4nh sang va/hodc tdm nhin. Vi du vé cac
phén tir quang hoc ma c6 thé dwgc 1am dbi mau theo 4nh sang bao gdm, nhwg
khong chi gi6i han &, cdc phan tir lién quan d&én mit, cdc phin tir hién thi, cira
s0, guong, va cac phan tir té bao tinh thé 16ng. Nhu dugc sir dung trong ban
mo6 ta thuét ngit “lién quan dén mét” chi su gén lidn hoic c6 lién quan dén mét
va tdm nhin. Vi du khéng han ché vé céc phén tir lién quan dén mét bao gdm
céc thau kinh hiéu chinh va khong hiéu chinh, bao gém cac thiu kinh mot tAm
nhin hodc nhiu tAm nhin, c6 thé 12 thiu kinh nhiéu tdm nhin phén doan hodc
khéng phan doan (nhw, nhung khéng chi gii han &, thiu kinh hai tiéu cu, thiu
kinh ba tiéu cy va thiu kinh tang dan), ciing nhu céc phén tr khac duogc st
dung dé hiéu chinh, bao vé, hoic tang cudng (vé mit thim m¥ hodc mait khac)
tAm nhin, bao gdm nhung khéng chi gi6i han &, thu kinh phéng dai, thiu kinh
bao vé, kinh chin néng, kinh bdo hd, cling nhu, cac thdu kinh dung cho céac
thiét bi quang hoc (vi du, may anh va kinh vién vong). Nhu duge st dung
trdng ban mo ta thuat ngit “hién thi” chi viéc trinh chiéu théy duoc hoidc doc

dugc bing may thong tin dang tir ngft, sb, bidu tugng, thiét k& hodc hinh v&. Vi
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du khong han ché vé phén tir hién thi bao gém man chin, man hinh, va cac
phén tr an ninh, nhu mét na an ninh. Nhu dugc stt dung trong ban md ta thuit
ngit “ctra s6” chi chd md dugc tao ra dé cho phép buc xa truyén qua d6. Vi du
khong han ché vé cira s6 bao gdm kinh 6 t6 va may bay, kinh chén gié, kinh
lgc, clra chdp, va cac bd chuyén dbi quang hoc. Nhu dugc st dung trong ban
mod ta thudt ngit “guong” chi bé mit ma c6 thd phan chidu phan 16n anh sang
téi. Nhu dugc sir dung trong ban md ta thudt ngit “t& bao tinh thé 16ng” chi ciu
trac chtra vat liéu tinh thé 16ng c6 kha nang dugc sép xép theo trat ty. Vi du
khong han ché vé phin tir t& bao tinh thé léng 13 man hinh hién thj tinh thé
long.

Cac vat dung c6 thé duwoc lam ddi mau theo anh séng véi hop chét
naphtopyran dugc ngung tu indeno theo sang ché bang cac phuong phap bao
gdm, nhung khong chi gidi han &, cac phuong phap tAm, cac phwong phap dic
tai chd, cac phuong phap phu, cac phuong phap phi trong khudn, phwong
phép dtic bao ngoai nén tao trudc (over-mold), va phuong phap dit mong. Véi
phuong phéap tdm, hgp chét naphtopyran dugc ngung tu indeno thudng duoc
khuéch tan vao vat lidu polyme cua vat dung dugc tao hoidc lip ghép trude,
nhu nén hoic 16p pht hodc mang dugc phu truge. Viéc tAm c6 thé dugc thuc
hién bang cach nhing vat lidu polyme ciia vat dung dwoc tao hoic lip ghép
tru6e trong dung dich chita hgp chit naphtopyran dugc ngung tu indeno, cé
hoic khéng gia nhiét. Sau d6, du khong yéu ciu, hop chét pyran vong duoc
ngung tu indeno co thé duoc lién két vé6i vat lidu polyme (vi du, ctia nén hoic
16p phu).

Trong phuong phap duc tai chd, hop chét naphtopyran dugc ngung tu
indeno c6 thé dugc tron véi: ché phdm polyme va/hodc oligome dang dung
dich hodc dang néng chay; hodc ché phém monome & dang 16ng, dé tao ra ché
phdm ddi mau theo anh sang dic duge. Ché phdm ddi mau theo 4nh sang dic
dugc sau d6 thuong dugc dua vao khoang cia khudén dac (vi dy, vi du khudn
duc thiu kinh). Sau d6, ché phém d6i mau theo anh sang duc duoc duge dinh

hinh (vi dy, héa rén) trong khuon d& tao ra vat dung d6i mau theo 4nh séng.
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Trong céc vat dung bao gdm nén, cac hop chit naphtopyran duogc
ngung tu indeno theo séng ché c6 thé dugc ndi véi it nhat mot phin cia nén
duéi dang mot phan ctia 16p phi dugc ndi véi it nhit mot phin cia nén. Nén
c6 thé 13 nén polyme hodic nén vé co (nhu, nhung khéng chi giéi han &, nén
kinh). Hop chét naphtopyran dugc ngung tu indeno theo sang ché c6 thé dugc
két hgp vao it nhat mot phin cua ché phdm phu trude khi sir dung ché phim
phu trén nén. Theo cach khac, ché phidm phu c6 thé duge sir dung trén nén, it
nhit dinh hinh ting phin, va sau d6 hop chit naphtopyran duoc ngung tu
indeno theo sang ché c6 thé dwgc tAm vao it nhat mot phan cua 16p phu. Nhu
dugc sir dung trong ban md ta, thudt ngt “dinh hinh” va “viéc dinh hinh” bao
gdm, nhung khong gi6i han &, dong rin, polyme héa, lién két ngang, 1am lanh,
va lam kho.

Cac vat dung dbi mau theo anh sang co thé duoc ché tao béng cach s
dung céc hop chit naphtopyran dugc ngung tu indeno theo sang ché bing céc
phuong phéap phu trong khuodn (hoic dic trong khudn) da biét trong linh vuc
ndy. Trong cic phuong phéap phi trong khuodn, ché phim pht d¢6i mau theo anh
sang bao gdbm hop chit indeno-naphtopyran theo sang ché, c6 thé 1a ché phim
phu long hodc ché phém phu bdt, dugc sir dung trén it nhit mot phén cla bé
mit trong cta khudn, va sau d6 duge dinh hinh it nhit tirng phin. Sau d6, dung
dich polyme hoidc néng chay, hoidc dung dich oligome hoic monome hoic hdn
hop duge dic hodc dd khudn trong khoang dic va tiép xic véi ché phdm phu
dbi mau theo 4nh sang da duogc pha truée, va dinh hinh it nhéit mot phén. Sau
do, vat dung ddi mau theo 4nh sang thu dugc dugc léy ra khoéi khudn. Vi du
khong han ché vé céc 16p phu bdt trong d6 cac hop chét indeno-naphtopyran
theo cdc phuong 4n khong gidi han khac nhau duge bdc 16 trong ban md ta cé
thé dugc sir dung 14 nhu néu trong patent My s6 6068797 & cot 7, dong 50 dén
cot 19, dong 42, duge két hop & day bing cach vién din.

Céc vét dung ddi mau theo anh sang dugc ché tao bﬁng céach sir dung
cac hop chét naphtopyran dwgc ngung tu indeno theo sang ché ciing c6 thé
duge tao ra bang cac phuong phap dic bao ngoai nén tao truéc di biét trong

linh vuc nay. Cac phuong phép dic bao ngoai nén tao trudc thudng bao gdm
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budc tao nén trong khudn, va sau dé tao ra khoang khong bén trong giita nén
va bé mit trong ctia khuén, sau d6 dwa ché phdm pha ddi mau theo anh séng
vao d6 (vi du, tiém) va sau d6 dinh hinh (vi dy, dong rén). Theo cach khac,
phuong phép dic bao ngoai nén tao trude cé thé bao gdm budc dua nén da
dugc tao trude vao khudn, sao cho khoang khéng bén trong dugc tao ra giita
nén va mit trong ctia khudn, va sau dé dwa ché phdm phu dbi mau theo 4nh
sang vao (vi duy, tiém vao) khoang khong bén trong nay.

Céc vat dung ddi mau theo 4nh sang, dugc ché tao béng céch sir dung
cic hop chit naphtopyran dugc ngung tu indeno theo sang ché, ciing c6 thé
dugc tao ra bang cach phuong phap dat mong da biét trong linh vuc nay.
Trong céc phuong phap dat moéng, mang chira hop chit naphtopyran dugc
ngung tu indeno theo sang ché c6 thé dugc gin hoidc theo cach khac ndi véi
mot phr?m cua nén, c6 hodc khoéng st dung chét két dinh va/hodc nhiét va ap
sult. Sau d6, néu mudn, nén thr hai cé thé dugc pht 18én nén th& nhit va hai
nén c6 thé dugc dat mong cling nhau (vi dy, bing cach st dung nhiét va ap
suit) dé tao ra phén tir trong d6 mang chtra hop chét naphtopyran dugc ngung
tu indeno dugc dit gitta hai nén. Cac phuong phap tao mang chira vat liéu ddi
mau theo anh sang c6 thé bao gdm vi du va khong giéi han &, phuong phép két
hop vat lidu d6i mau theo 4nh sing v&i dung dich polyme hodc dung dich
oligome hozc hdn hop, dic hoic ép din mang tir d6, va, néu cdn, dinh hinh it
nhit mot phﬁn mang. Ngoai ra hodc theo cach khéic, mang c6 thé duoc tao ra
(c6 ho#ic khong c6 vat liéu ¢bi mau theo 4nh sdng) va dugc tim vat lidu dbi
mau theo anh sang.

Céac hop chit naphtopyran dugc ngung tu indeno dugc diéu ché bing
cac phuong phap theo sang ché, c6 thé dugc sur dung mdt minh hodc két hop
v6i cac vat lidu ddi mau theo anh sang khac. Loai vat liéu d6i mau theo &nh
sang ma c6 thé duge st dung két hop (vi dy, trong hdn hop) véi cac hop chit
naphtopyran dugc ngung tu indeno theo sang ché bao gdm, nhung khong chi
gi6i han &: céc (indolin)naphtoxazin xoin va (indolin)benzoxazin xoén, vi du
cac hop chit dugec mo ta trong cac patent My sb 3562172, 3578602, 4215010,
4342668, 5405958, 4637698, 4931219, 4816584, 4880667, va 4818096; cac
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benzopyran, vi du nhu dugc mb ta trong cac patent M¥ s6 3567605, 4826977,
5066818, 4826977, 5066818, 5466398, 5384077, 5238931, va 5274132; cac
dithizonat co kim loai ddi mau theo anh sang, nhu, (arylazo)-thioformic
arylhydrazidat, vi du, thiy ngin dithizonat dugc mo ta trong, vi dy, patent My
s6 3361706; va fulgit va fulgimit, vi du, 3-furyl va 3-thienyl fulgit va fulgimit
dugc mo ta trong patent M§ s6 4931220 & cot 20, dong 5 dén cot 21, dong 38.
Sang ché dugc mé ta cu thé hon trong cac vi du sau, chi nhim muc
dich minh hoa, vi nhiéu cai bién va thay ddi tir ¢6 1a 16 rang d6i v&i ngudi co
hiéu biét trung binh trong linh vuc nay. Trir khi dugc chi dinh khac, tit ca cac

phén va phan trim 12 theo trong luong.

Vi du thwe hién sang ché

O phan ctia muc Vi du thuc hién sang ché, cac quy trinh tdng hop duge sir
dung dé tao ra cac naphtol theo Vi du 1-3, va cac vat li€u d8i mau theo anh sang
theo Vi du 1A va 3A dugc mé ta. Phin 2 mé ta viée thir nghiém tinh ning d6i mau
theo anh sang va két qua cia cac hop chit d5i mau theo anh sang theo Vi du 1A va
3A.

Phin 1: Téng hop hop chét naphtol theo cac Vi du 1-3 va cac hop chét d6i mau theo
anh sang theo cac Vidu 1A va 3A
Viduy 1
Buée 1

Anhydrit maleic rin (110g) dugc hoa tan trong cumen (400mL) trong binh
mdt cb dung tich 1L, tiép theo bd sung ‘butyl peroxit (11mL). Hon hop thu duoc
duoc dun néng trong diéu kién hdi luu trong 20 gid. Dung mdi dugce loai bé dudi ap
sudt giam. Thu dugc san phdm dudi dang ddu mau nau nhét (260g). San phim thu
héi duge chira axit 2-(2-phenylpropan-2-ylsuxinic dugc sir dung trong budc tiép
theo ma khong cén tinh ché tiép.
Buéce 2

San phim tir Budc 1 (260g) dugc hoa tan trong Xylen (500mL) trong binh

mét cb dung tich 1L dugc trang bi éng chit U Dean-Stark va bd ngung tu nudc, tiép
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theo bd sung axit dodexyl benzen sulfonic (18g). Hén hop thu dugc duge dun néng
trong diéu kién hdi luu trong 4 gid. Dung moi duge loai bd duéi 4p sudt giam. Thu
dugc san phim dudi dang diu mau ndu nhét (280g). San phidm chira 3-(2-
phenylpropan-2-yl)dihydrofuran-2,5-dion dugc sit dung trong budc tiép theo ma
khong cin tinh ché tiép.
Bude 3

San phim tir Budc 2, (280g), dugc hoa tan trong diclometan (1,4 L) trong
binh mot cb dung tich 2L. Hon hop thu duge dugce 1am maét dén nhiét d6 0-10°C
béng hdn hop nudc mudi-nude da. Nhém clorua khan (330g) dugc bd sung viao hdn
hop nay tir tir qua phéu bd sung chét rén. Khi hydrochloric dugc tao ra tir phan tng
hip thu bing dung dich kali hydroxit trong nudc. Bé 1am mat dugc loai bo 1 gid sau
khi bd sung. Sau 1 gid nita, phan tng dugc 1am lanh bing cach rét vao nudc da (2L)
va axit héa bing axit clohydric (12N, 800mL). San phdm dugc chiét bing etyl
axetat (2 x 1L). Nhii tvong nay dugc phd v& bing cach bd sung nudc mudi (1L).
Céc 16p hitu co duge thu hdi, két hop, 1am khé qua natri sulfat khan va c6 dic dudi
ap suét giam dé tao ra san phdm (360g). San phdm thu hdi dugc dugc tinh ché bing
sic ky silica gel bang cach sit dung hén hop etyl axetat/hexan lam chit rira giai dé
tao ra sin phdm mong mudn (150g). NMR thé hién ring san phdm c6 c4u tric théng
nhét véi axit 2-(1,1-dimetyl-3-0x0-2,3-dihydro- 1H-inden-2-yl)axetic
Budc 4

San pham (10g) tir Budc 3 va 2-amino-2-metylpropanol (5g) duge hoa tan
trong Xylen (45mL) trong binh d4y tron mot c¢b dung tich 250mL (RB) c¢6 dng chit
U Dean-Stark va bd ngung tu nuéc trong N tro. Hon hop thu dugc duge dun néng
trong diéu kién hdi luu trong 20 gid. Sau d6, hdn hop ndy dugc 1am mat va tinh ché
bing phuong phap sic ky silica gel bing cach st dung hdn hop etyl axetat/hexan
1am chét rira giai dé tao ra mot san phdm dang diu chinh (6g). NMR thé hién ring
san phdm c6 cAu trac théng nhit véi 2-((4,4-dimetyl-4,5-dihydrooxazol-2-yl)metyl)-
3,3-dimetyl-2,3-dihydro-1H-inden-1-on.
Budce 5

San phim dang diu tir Budc 4 duoc hoa tan trong tetrahydrofuran khan
(40mL) trong binh d4y tron mdt cd dung tich 250ml trong N> tro. Magie bromua
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(4g) duge bd sung vao binh nay. Binh dugc dit trong bé nudc da. Dung dich chira
3-metoxyphenyl magie bromua trong tetrahydrofuran (40mL, 1M) duoc bd sung
vao hdn hop qua phéu bd sung trong vong 10 phut. Bé nuéc da duge loai bo khi bd
sung. Hn hop thu duge duge khudy trong 1 gid va sau d6 dugc rét vao nude da.
Huyén phii dugc axit hoa bing dung dich axit clohydric 10% va chiét bing dietyl
ete. Lop trén cung dugc cd dic dé tao ra phf?ln can dang diu. Phan cin nay dugc hoa
tan trong hdn hgp chira dioxan va dung dich axit clohydric 3N (50/50mL) va hdn
hop thu duge duge dun néng trong cac diéu kién hdi luu trong 3 gid. Hon hop duge
lam mat va chiét bang etyl axetat. Lép trén cung thu hdi duge duge 1am khé qua
natri sulfat va cb dic dé tao ra phﬁn cdn dang diu. Phin cin nay dugc tinh ché bﬁng
phuong phap sic ky silica gel bing c4ch st dung hdn hop etyl axetat/hexane 1a chét
rira gidi dé tao ra san phim dang diu (6g) chwa axit 2-(3-(2-metoxyphenyl)-1,1-
dimetyl-1H-inden-2-yl)axetic dugc sir dung trong budc tiép theo ma khéng cin tinh
ché tiép.
Budce 6

San phidm tir Budc 5 (6g) dugc hoa tan trong anhydrit axetic (30mL) trong
binh day tron mot ) dung tich 250ml trong N> tro. Dung dich thu dugc dugc dun
néng trong didu kién hdi hru trong 1,5 gid. Chit xtic tic Bismut(III)
triflometansulfonat (0,1g) dugc bd sung vao hdn hop néng nay. Su héi lvu dugc
tiép tuc trong 2 gid. Hon hop phan tng dwoc 1am mat va d6 pH giam 6-7 bing kali
hydroxit va natri bicacbonat. San phim dugc chiét bing etyl axetat va dung dich
duoc 1am kho qua natri sulfat. Dung méi dugc cit phin nhe dudi 4p suét giam. San
phim thu dugc chira 2-metoxy-7,7-dimetyl-7H-benzo[c]floren-5-yl axetat duoc lam
kho trong chan khong dé tao ra san phdm (6g) dugc sit dung & budc tiép theo ma
khong cén tinh ché tiép.
Buoc 7

San phim tir Budc 6 (6g) duoc hoa tan trong metanol khan (50mL) trong
binh d4y tron mét ¢ dung tich 250ml trong N> tro. Axit clohydric ddc (1mL) dugc
bd sung vao binh. Dung dich thu dugc dugce dun néng trong didu kién hdi hwu trong
2 gior. Hon hop phan tng dugc ngung tu va phin cin duoc tinh ché bing phuong

phép sic ky silica gel bang cach sir dung hdn hop etyl axetat/hexan lam chit rira
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giai @ tao ra san phim mong muén (1,4g). Phép phan tich NMR cho thiy san phim
¢6 cAu tric théng nhét voi 2-metoxy-7,7-dimetyl-7H-benzo[c]floren-5-ol nhu dugc

thé hién bang cong thirc sau:

Oy
gy

—0

Vidu 1A

San phim tir Vi du 1 (1,5g), duoc hoa tan trong diclometan (20mL) trong
binh mét c6 dung tich 100mL, tiép theo bd sung axit dodexyl benzen sulfonic
(0,02g). 1,1-Bis(4-metoxyphenyl)-2-propyn-1-ol (0.7g) dugc bd sung vao hdn hop
phan tng. Hon hop ndy dugc khudy & nhiét d trong phong va kiém tra bing phép
phan tich TLC. Khi hoan thanh phan {mg, san phdm duoc tinh ché bing phuong
phap sic ky silica gel biang cach sir dung hdn hop etyl axetat/hexan lam chét rira
giai. Sau d6, san phdm chinh duoc két tinh lai d& tao ra san phdm mong muén (1g).
NMR thé hién ring san phdm c6 cAu triic théng nhét véi 3,3-bis(4-metoxyphenyl)-
7-metoxy-13,13-dimetyl-3H,13H-indeno[2°,3’:3,4]naphto[1,2-b]pyran nhu dugc thé

hi€n bang cong thirc sau.

Vidu2
Bude 1

4- Metoxyphenyl magie bromua trong tetrahydrofuran (200mL, 1M) duoc
nap vao binh day tron mét cb dung tich 1L qua phéu bd sung trong N> tro. San
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phém tr Bude 3 cua Vi du 1, axit 2-(1,1-dimetyl-3-0x0-2,3-dihydro-1H-inden-2-
yl)axetic (9g) trong dung dich tetrahydrofuran khan (60mL) dugc bd sung nho giot
vao dung dich Grignard trong 30 phut. H3n hop phan tmg dugc khudy & nhiét d6
trong phong trong 20 gid. Hon hop ndy dwgc rét vao nudc da va huyén phu thu
dwoc duge axit héa bang cach bd sung dung dich axit clohydric 10% (200mL). Hn
hop nay dugc chiét bing etyl axetat. Lop trén cing thu hdi duge duge ¢b dic dé tao
ra san phdm chinh (24g). San phim thu hdi dugc va pyridinium p-toluensulfonat
(1g) duoc hoa tan trong toluen (150mL) trong binh day tron mot ¢d dung tich
500mL c6 dng cit U Dean-Stark va bd ngung tu nudc. Hdn hop nay dwoc dun néng
trong diéu kién hdi luu trong 3 gi. Hon hop phan tng duge ngung tu dé tao ra san
phim chinh (24g). Phin cin duoc loc qua cot silica gel bing cach st dung hdn hop
etyl axetat/hexan 1am chét rira giai d& thu dugc san phdm chinh (13g). San phim thu
héi dugc chira axit 2-(3-(3-metoxyphenyl)-1,1-dimetyl-1H-inden-2-yl)axetic dugc
sir dung trong budc tiép theo ma khéng cin tinh ché tiép.
Budc 2

San phim tir Budc 1 (20g) duge hoa tan trong axetic khan (50mL) trong binh
day trong mét ¢d dung tich 500mL dugc trang bj bd ngung tu nudc trong N tro.
Chét xuc tac Bismut(III) triflometansulfonat (0,1g) duoc bd sung vao hdn hop nay.
Hbn hop dugc dun néng trong diéu kién hdi luu trong 6 gid. Hon hop duge ¢6 dic
va san phim thu hdi dugc chira 3-metoxy-7,7-dimetyl-7H-benzo[c]floren-5-yl
axetat dugc sir dung & budc tiép theo ma khong cin tinh ché tiép.
Budce 3

TuAn theo quy trinh & Budc 7 cta Vi du 1 trir viéc san phdm tir Buéc 2 trén
day duge st dung thay cho 3-metoxy-7,7-dimetyl-7H-benzo[c]floren-5-yl axetat dé
tao ra san phdm mong mudn. Phép phd khéi cho thiy san phim cé trong lugng phan
tir 14 290 théng nhét véi cdu tric cia 3-metoxy-7,7-dimetyl-7H-benzo[c]floren-5-ol

duoc thé hién trong cong thirc sau:
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Vidu3
Budc 1

3,5-diflophenylmagie bromua trong dung dich dietyl ete (0,8M, 350mL)
duoc nap vao bonh day tron mot cd dung tich 2L trong N tro. San phdm tir Budc 3
cta Vi du 1, axit 2-(1,1-dimetyl-3-0x0-2,3-dihydro-1H-inden-2-yl)axetic (8g) trong
dung dich tetrahydrofuran khan (60mL) dugc bd sung timg giot vao dung dich
Grignard trong 30 phat. H3n hop phan tng dugc khudy & nhiét d6 trong phong
trong 20 gi®. Hdn hop nay dugc rét vao nudc d4 va huyén phi thu duge axit héa
bang dung dich axit clohydric 10% (300mL). H3n hop dugc chiét bing etyl axetat.
L6p trén cung thu hdi duoc duge c6 dic dé tao ra san phdm (24g). San phim va
pyridinium p-toluensulfonat (1g) dwoc hoa tan trong toluen (100mL) trong binh day
tron mot cb dung tich 500ml véi 6ng cit U Dean-Stark va b ngung tu nuéc. Hon
hop duge dun néng trong diéu kién hdi luu trong 3 gid. Sau d6, hdn hop phéan tmg
duoc ¢b dic dé tao ra san phim chinh (20g). San phim thu hdi dugc chua axit 2-(3-
(2,4-diflophenyl)-1,1-dimetyl-1H-inden-2-yl)axetic duoc sir dung & bude tiép theo
ma khéng cin tinh ché tiép.
Budce 2

San pham tir Budc 1 (20g) dugc hoa tan trong axetic khan (50mL) trong binh
day tron mét ¢b dung tich 500ml duge trang bi bd ngung tu nudc trong N tro. Chét
xuc tac Bismut(IIT) triflometansulfonat (0,1g) duoc bd sung vao hdn hop. Hon hop
dwoc dun néng trong diéu kién hdi luu trong 6 gid. Hbn hop thu duoc duge ngung
tu vd san phim dang ddu thu hdi duoc chia 2,4-diflo-7,7-dimetyl-7H-
benzo[c]floren-5-yl axetat dugc sir dung & budc tiép theo ma khéng cén tinh ché
tiep.

Bude 3
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San phim tir Budc 2 (20g), dugc hoa tan trong metanol (100mL) trong binh
day tron mot cd dung tich 250mL, tiép d6 bd sung dung dich axit clohydric dic
(37%, 0,5mL). Hdn hgp nay dwoc dun néng trong diéu kién hdi luu trong 3 gid.
Dung mdi dugc loai bd dudi ap suit giam d& tao ra san pham chinh (18g). San
phim chinh dugc tinh ché bing phuong phap sic ky silica gel dé tao ra san phdm
mong mudn (10g). Phd UV cho thiy san phim c6 tinh chit thdng nhit v&i clu trac
ciia 2,4-diflo-7,7-dimetyl-7H-benzo[c]floren-5-0l dwgc thé hién trong cong thirc

Sau.

0y
oy

F

Vidu 3A

Tuan theo quy trinh cia Vi dy 1A trir viéc san pham cia Vi du 3 duoc
str dung thay cho san phim ctia Vi du 1 v axit p-toluensulfonic monohydrat (0,1g)
dugc sir dung thay cho axit dodexyl benzen sulfonic (1 giot). NMR cho thiy san
phim cé ciu tric théng nhét véi 3,3-bis(4-metoxyphenyl)-5,7-diflo-13,13-dimetyl-
3H,13H-indeno[2’,3’:3,4]naphto[1,2-b]pyran nhu dugc thé hién bing cong thirc

sau:

Phin 2: Thir nghiém tinh ning d6i mau theo 4nh sang va két qua
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Tinh ning d6i mau theo 4nh sang cua cac vit liéu ddi mau theo 4nh séng cua
cac Vi du 1A va 3A dugc thir nghiém nhu sau. Lugng vat li€u ddi mau theo 4anh
sang dugc thr nghi€ém, duoc tinh toan dé tao ra dung dich 1,5 x 103 M, duoc bd
sung vao binh chita 50g hdn hop monome chita 4 phin bisphenol A dimetacrylat
dugc etoxy héa (BPA 2EO DMA), 1 phén poly(etylen glycol) 600 dimetacrylat, va
0,033% trong luong 2,2'-azobis(2-metyl propionitril) (AIBN). Vit liéu d6i mau theo
anh sdng material dugc hoa tan vao hdn hop monomebang cach khudy va dun néng
nhe néu can. Sau khi thu duoc dung dich trong, dung dich nay dugc loai khi trong
chan khong truéc khi rét vao khuén tao tim phéng c6 kich thuée bén trong 2,2 mm
x 15,24 cm (6 in) x 15,24 cm (6 in). Khuon dugce han kin va dit trong dong khi
ngang, 10 cai dat dugc dugc dat chuong trinh ting nhiét d6 tir 40°C dén 95°C trong
khoang thoi gian 5 gid, gilt nhiét @ & 95°C trong 3 gi¢ va sau d6 giam nhiét do
xudng 60°C trong khoang thdi gian 2 gid. Sau khi khuén duoc md, tAim polyme
duoc cit bing cach sur dung dao chuyén dung dé khic 1én bé mit va tach thanh
nhitng miéng vudng thir nghiém 5,1 cm (2 in).

Céc miéng vudng thir nghiém dbi mau theo 4nh sang dugc chuin bi nhu duoc
md ta trén day duogc thir nghiém dép img ddi mau theo 4nh sang trén bé quang hoc.
Trudc khi thir nghiém trén bé quang hoc, cic miéng vuéng thir nghiém dbi mau
theo 4nh sang dugc phoi ra 4nh séng cyc tim 365nm trong khoang 15 phut dé 1am
cho vt liéu di mau theo 4nh sang chuyén tir dang-trang thai nén sang dang-trang
théi hoat hda, va sau d6 dit trong 16 75°C trong khoang 15 phut d& cho phép vat liéu
d6i mau theo 4nh séng chuyén nguoc lai sang dang-trang thai nén. Nhitng miéng
vudng thir nghi€ém nay sau d6 dugc 1am mat dén nhiét do trong phong, cho tiép xtc
v6i anh sang huynh quang trong it nhit 2 gid, va sau d6 boc kin (tic 13, trong mdi
trudng t6i) trong it nhét 2 gid truée khi thir nghiém trén bé quang hoc duge gitt &
23°C (73°F).

B¢ quang hoc dugc lfip bo loc bang thong Schott 3mm KG-2, (cac) bd loc
mét d6 trung tinh va dén hd quang Newport Model# 67005 300-wat v6i ngudn dién
Model# 69911 két hop v6i bd dém thoi gian phoi sang k¥ thujt sé Newport Model
689456 dugc sir dung ¢ diéu khién cudng do cua tia xa diing dé hoat héa mAu. Cira

trap diéu khién bang may tinh tbc d6 cao Uniblitz model# CS25S3ZMO (véi b didu

-54-



24544

khién model# VMM-D3), thiu kinh tu quang bing d4 silic nong chay dung dé
chuén truc tia ciia dén hoat héa qua bé nudc thity tinh thach anh dén khoang chua
mau.

Ngudn sang dai rong dugce tao ra tiy ¥ dé kidm tra sb do dap ung duoc dinh
huéng xuyén qua mau sao cho goc giita ngudn hoat hoa va tia kiém tra la 30 46 voi
mau duge bd tri vudng goc véi tia kiém tra nay. Ngudn sang tia rong thu duge bing
cach gop va két hop anh sang dwoc loc riéng ré tir dén halogen vonfram 100-Wat
(dugc diéu khién bing ngudn dién c6 hiéu dién thé khéng dbi Lambda UP60-14)
voi cap quang soi hai nhanh diu ché dé ting cudng d6 anh sang budc séng ngin.
Sau khi di qua mau, 4nh sang kiém tra ndy dugc tip trung lai vao khéi cau hoi tu
5,08cm (2 in) va di vao quang phd ké Ocean Optics S2000 bing cép soi quang hoc.
Phin mém ddc quyén Ocean Optics SpectraSuite va PPG dugc sit dung dé do dap
(g va diéu khién viéc van hanh bé quang hoc.

Amax-vis 12 budc song trong phd nhin thdy ma & d6 xay ra sy hip thu tdi da cua
dang-trang thai hoat hoa cta hgp chét d6i mau theo anh sang trong mau thir nghiém
vudng. Budc séng Amaxvis duge xac dinh bing cach thir nghiém cac mau thir nghiém
vudng ddi mau theo anh sang trong quang phd ké Varian Cary 4000 UV-Visible.

Do thay ddi ciia mat d6 quang & mirc bdo hoa dbi véi m&i mAu thir nghiém
duoc xac dinh bﬁng cach m¢& ctra trép tir den xenon va do do truyén qua sau khi cho
chip thir nghiém phoi ra bic xa UVA 3W/m2 trong 30 phut. PO thay d6i mat do
quang & mirc bdo hoa dugc tinh bing cong thirc: AOD = log (%Tb/%Ta), trong d6
%Tb 1a ty 1& phin trim truyén qua & trang thai méit mau, %Ta 1 ty 1 phan trim
truyén qua & trang thai hoat héa va déu & budc séng Amaxvis va phép logarit c¢6 co sb
10. Chu ky ban md diu tién (“T1”) hodic tdc d6 mét mau 14 khoang thoi gian tinh
bing gidy dé d6 hép thu cia trang thai hoat hoa ctia vat liéu ddi mau theo 4nh sang
trong mAiu thir nghiém vudng dat dwoc mot nira AOD & tri s6 bdo hoa & nhiét dd
trong phong (23°C), sau khi loai bd ngudn sang hoat héa. Pd nhay (AOD/phut) 1a sb
do tdc @6 tdi di ctia mAu va dugc tinh bang phuong trinh: AODsen = AODsmin X 12.
Két qua duoc liét ké trong Bang 1.

Bang 1 — Két qua thir nghiém tinh ning d6i mau theo 4nh séng
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Vidu# Amax-vis Do nhay AOD ¢ mirc TY
(nm) (AOD/phnut) bdo hoa (gidy)
1A 546 0,56 1,16 217
3A 551 0,55 0,64 73

Sang ché duge mo ta c6 vién din nhiéu chi tiét cu thé trong céc
phuong an cu thé cia n6. Cac chi tiet ndy khong nén dugc xem 1a gidi han
pham vi clia sdng ché trir khi chung dugce bao gdom trong céc yéu cau bao ho

kém theo.
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YEU CAUBAO HQ
1.  Phuong phéap didu ché hop chét naphtolpyran dugc ngung tu indeno ¢6 cong
thirc XI: |

R3),

trong d6, m va n doc 1ap duge chon tir 0 dén 4,

R! d6i v6i mbi m 13 halogen hodc Rio’, trong d6 Rio’ 12 hydro,

R? d6i v6i mdi n 1 hydrocacbyl doc 1ap thy v dugc ngit mach véi it nhét
mot trong s6 cac nhém -O-, hodc -S-, va hdn hop clia ching; hydrocacbyl duge thé
dugc ngit mach véi it nhit mot trong sé cac nhém -O-, hodc -S-, va hdn hop cia
ching; halogen; -O-Ri0’, trong 6 mdi Ryo* duge doc 1ap chon tir nhém bao gdm
hydro, hydrocacbyl hoic hydrocacbyl dugc thé,

Re va R! d6c 1ap duge chon tir nhém bao gdm hydro; hydrocacbyl, va

mdi B va B’ doc 14p duge chon tir nhém bao gdm aryl khong dugc thé, aryl
dugc thé, heteroaryl khéng duoc thé, heteroaryl dwoc thé, B va B’ cing nhau tao
thanh cdu tric vong duge chon tir nhém bao gdm floren-9-yliden khong dwoc thé,
floren-9-yliden dugc thé, vong hydrocacbon mét vong xoin no, vong hydrocacbon
hai vong xoén no va vong hydrocacbon ba vong xoén no,

phuong phép nay bao gdm budc:

(a)  cho alkyl benzen c6 cong thirc II phan Umg v6i anhyrit maleic voi sy
c6 mit chia peroxit bishydrocacbyl ¢6 cong thirc R2-0-O-R?, trong d6 mdi R? va Rb
doc 1ap 13 hydrocacbyl hogic hydrocacbyl dugc thé,

nh& d6 tao ra hop chét trung gian dugc thé axit suxinic ¢ cong thirc I1I:
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X R

111
RY RM (o]
X OH
(R1)m_|'
' = OH
o

(b)  chuyén héa hop chét trung gian duoc thé axit suxinic c¢6 cong thirc III

thanh hop chét trung gian duge thé anhydrit suxinic ¢6 cong thirc IV:

vV
RY R" O
O
(R1 )m_l O
P
(o]

(¢) chuyén héa hop chit trung gian dwoc thé anhydrit suxinic ¢6 cong
thirc IV thanh hop chit trung gian axit indanon c6 ¢ong thirc V:

Vv
RS
Rh
O
(R1)m—| OH
P
o) (o]

(d)  cho hop chét trung gian axit indanon c6 cong thirc V phan tng véi
chét 4i nhan ¢6 cong thirc VI @& tao ra hop chét trung gian indanon dugc thé c6 it
nhit mét trong s céc cong thirc VIIa, VIIb va Vlic:
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VI

M

[
P ~
R,
trong d6 M la ion dbi bao gém kim loai dugc chon tir nhém bao gém Mg, Li,

Cu va hdn hop ctia ching;

VIIb
R9,
Rh
| X
(R‘)m—l— OH
s
/ (o]
AN \I
(R?n ,
Vilc
RS,
Rh
O
(R1)m—_|—
P
F I ° o)
\ \

(Rn
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(¢)  chuyén héa hop chét trung gian indanon dugc thé c6 it nhit mét trong
s& céc cong thic VIla, VIIb va VIIc ndy thinh hop chét naphtol dugc ngung tu

indeno c6 cong thic I:

RS

(R1)m\// N R
/

| OH

X
(R

va

()  cho hop chét naphtol dwgc ngung tu indeno c¢6 cong thirc I phan tng
v6i rugu propargyl ¢é cong thire XII, nhér d6 tao ra hop chét naphthopyran dugc
ngung tu indeno ¢6 cong thire XI:

XII
CH

A

Cc

HO/C\\ B

B

2. Phuong phép theo diém 1, trong d6 budc cho alkyl benzen c6 cong thirc II
phan Ung véi anhydrit maleic, dugce tién hanh véi sy ¢6 mit cua chét tao géc tu do
chira peroxit bishydrocacbyl c6 cong thirc R®-0-O-RP, trong d6 mdi R? va Rb doc
1ap 12 C1 &én Co alkyl mach thing hodic mach nhénh.

3. Phuong phép theo diém 1, trong d6 budc chuyén héa hop chét trung gian
duoc thé anhydrit suxinic ¢6 cong thirc IV thanh hop chét trung gian axit indanon

¢6 cong thirc V, dugc tien hanh véi sy c6 mit cia axit Lewis.

4. Phwong phép theo diém 3, trong d6 axit Lewis 1a AICl.
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5. Phuong phép theo diém 1, trong d6 budc chuyén héa hop chit trung gian
indanon c6 ft nhit mgt trong s cac cong thirc VIIa, VIIb va VIIc thanh hop chit
naphtol dugc ngung tu indeno c¢é cdng thirc I duge tién hanh vdi su ¢ mit cta hop
chit duoc chon tir nhém bao gdm halogenua cua axit cacboxylic, anhydrit cta axit
cacboxylic, sulfonyl halogenua va hn hop cta ching, nhe d6 tao ra hop chét trung
gian naphto dugc ngung tu indeno c6 c¢ong thitrc X sau:

X

R9

(R1>.,.\,/ N Rh
/

I OR™
/\/(RZ)n
trong d6 R duoc chon tir nhém bao gém -C(0)-RY va -S(O)(O)R'S, trong
d6 R duge chon tir nhém bao gém hydrocacbyl va halohydrocacbyl, va
cho hop chét trung gian naphto dwoc ngung tu indeno ¢ cong thirc X phan
g v&i axit Brensted, nhd d6 tao ra hop chét naphtol dwgc ngung tu indeno ¢

cong thue L.

6. Phuong phép theo diém 1, trong d6 buéc chuyén hoéa hop chét trung gian
indanon c¢6 it nhit mot trong s cac cong thic VIIa, VIIb va VIIc thanh hop chit
naphtol dugc ngung tu indeno c6 cdng thire I, dugc tién hanh véi su ¢6 mit cua axit

Bronsted.

7. Phuong phap theo diém 6, trong d6 axit Bronsted dwgc chon tir nhém bao

gdm axit cacboxylic, axit sulfonic, axit phosphoric, va hdn hop ctia ching.

8. Phuong phap theo diém 1, trong d6:
R? dbi v6i mbi n doc 1ap 1a halogen dugc chon tir nhém bao gém flo va clo;
C1-Cs alkyl;
C3-C7 xycloalkyl;
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phenyl dugc thé hoic khéng dugc thé, cic phéan tir thé cia phenyl
duge chon tir nhém bao gém halogen, halo(C1-Cealkyl, Ci-Cs alkyl
hodc C;-Cs alkoxy;
-O-Ri10’, trong do6 Rio’ 1a C1-Cs alkyl, phenyl(C1-Cs)alkyl, phenyl(Ci-
C3)alkyl duge thé mono(Ci-Ce)alkyl, phenyl(Ci-Cs)alkyl duoc thé
mono(Ci-Ce)alkoxy, (Ci-Ce)alkoxy(Cz-Cas)alkyl, Cs3-C7 xycloalkyl,
hodic C3-C7 xycloalkyl dugc thé mono(Ci-Ca)alkyl;
hoidc
hai nhém R? lién k&, doc 1ap cling nhau tao thanh nhém c6 mét trong
s6 cac cong thire XIIID va XIIIE:

XIIID XIITE

Rl5><j___.- R,SITj/,

Rue T Rie e
trong @6 mdi T va T doc 14p 1a oxy, trong d6 Ris va Ris nhu duogc xéac
dinh trén day;

mdi B va B’ doc lap la:

nhém aryl dugc thé mét 14n bing phén tir thé phan tng hoic

phin tir thé twong thich; phenyl dwoc thé; aryl dugc thé; 9-julolindinyl
duoc thé; nhém di vong thom dugce thé dugc chon tir nhém bao gdm
pyridyl, furanyl, benzofuran-2-yl, benzofuran-3-yl, thienyl,
benzothien-2-yl, benzothien-3-yl, dibenzofuranyl, dibenzothienyl,
cacbazoyl, benzopyridyl, indolinyl, va florenyl, trong d6 phéan tir thé
ciia phenyl, aryl, 9-julolindinyl, hoic di vong thom 13 phin ti thé
phan tng R; nhém phenyl hoic aryl khéng dugc thé, dugc thé mét
14n, dugc thé hai 14n hodc duogc thé ba 14n; 9-julolidinyl; hoic nhém di
vong khong duoc thé, dugc thé mot 14n hodc duoc thé hai 14n duge
chon tir nhém bao gdm pyridyl, furanyl, benzofuran-2-yl, benzofuran-
3-yl, thienyl, benzothien-2-yl, benzothien-3-yl, dibenzofuranyl,
dibenzothienyl, cacbazoyl, benzopyridyl, indolinyl, va florenyl, trong

d6 mbi phén tir thé cia phenyl, aryl va di vong thom déc 1ap 1a:
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hydroxyl, nhém -C(=O)Rzi, trong d6 Ra1 14 -ORz22, -N(R23)Ra24,
piperidino, hodc morpholino, trong d6 Ro2 li alyl, C;-Cs alkyl,
phenyl, phenyl dugc thé mono(Ci-Cs)alkyl, phenyl dugc thé
mono(Ci-Ce)alkoxy, phenyl(Ci-Cs)alkyl, phenyl(Ci-Cs)alkyl
duge thé mono(Ci-Ce)alkyl, phenyl(Ci-Cs)alkyl dugc thé
mono(Ci-Celalkoxy, Ci-Cg¢ alkoxy(Cz-Cs)alkyl hodc Ci-Cs
haloalkyl, R23 va R24 mdi nhém doc 1ap 1a C1-Cs alkyl, Cs-Cr
xycloalkyl, phenyl hoic phenyl duoc thé, cic phin tir thé cta
phenyl 13 C;-Cs alkyl hodic C;i-Cs alkoxy, va cac phén tir thé
halo 12 clo hodc flo, aryl, mono(Ci-Ciz)alkoxyaryl, di(Ci-
Ciz)alkoxyaryl, mono(Ci-Cr)alkylaryl, di(Ci-Ciz)alkylaryl,
haloaryl, C3-C7 xycloalkylaryl, C3-C; xycloalkyl, Cs-C;
xycloalkyloxy, Cs3-C7 xycloalkyloxy(Ci-Ciz)alkyl, Cs3-Cs
xycloalkyloxy(Ci-Ci2)alkoxy,  aryl(Ci-Ci2)alkyl, aryl(Ci-
Ci2)alkoxy, aryloxy, aryloxy(Ci-Ci2)alkyl, aryloxy(Ci-
Cr2)alkoxy, mono- hodc di(Ci-Ciz)alkylaryl(Ci-Ci2)alkyl,
mono- hodc di-(Ci-Ciz)alkoxyaryl(Ci-Ciz)alkyl, mono- hodc
di-(Ci-Ci2)alkylaryl(Ci-Ci2)alkoxy, mono- hodc di-(Ci-
Ciz)alkoxyaryl(Ci-Ciz)alkoxy, amino, mono- hodc di-(Ci-
Ciz2)alkylamino, diarylamino, piperazino, N-(Cs-
Ciz)alkylpiperazino, N-arylpiperazino, aziridino, indolino,
piperidino, morpholino, thiomorpholino, tetrahydroquinolino,
tetrahydroisoquinolino, pyrolidyl, Ci-Ci2 alkyl, Ci-Ci2
haloalkyl, Ci1-C12 alkoxy, mono(Ci-Ci2 )alkoxy(Ci-Ci2 )alkyl,
acryloxy, metacryloxy, hodc halogen;

nhom khdng dugce thé hodc duoc thé mot 1an dugce chon
tr nhém bao gdm pyrazolyl, imidazolyl, pyrazolinyl,
imidazolinyl, pyrolinyl, phenothiazinyl, = phenoxazinyl,
phenazinyl, va acridinyl, mi phin tir thé 1a C;-Cy2 alkyl, Ci-
C12 alkoxy, phenyl, hoéc halogen;

nhém cé mét trong sO céc cong thirc:
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F | K_ Ry 7 | K:(R%
[st,l? <I>><Rz7 ‘ [stf ® “Ry
va
trong d6 K 13 -CH;- hoic -O-, va @ 13 -O- hoic nito duoc thé, mién 1a
néu & 14 nito duoc thé, K 14 -CHz-, céc phén tir thé cia nito dugc thé
1a hydro, Ci1-C12 alkyl, hoic Ci-Ci2 axyl, mdi Ras ddc 1ap duge chon
cho mdi 14n xuét hién tir nhém bao gdbm Ci-Ci2 alkyl, Ci-Ci2 alkoxy,
hydroxy, va halogen, mdi Rz va Ro7 dc 1ap 1a hydro hoic Ci-Ciz
alkyl, va u 14 s6 nguyén nim trong khoang tir 0 dén 2; hoic
nhém c6 cong thirc:
>c =c_ .
Rag Rag
trong d6 Rog 14 hydro hodc C;-Ci2 alkyl, va Rag 1a nhém khong dugce
thé, duoc thé mot 14n hodc duge thé hai 1An duge chon tir nhém bao
gdm naphtyl, phenyl, furanyl, va thienyl, trong d6 c4c phin tir thé 1a
C1-Cr2 alkyl, C;1-C12 alkoxy, hodc halogen; hodc
B va B’ cing nhau tao thanh mdt trong sb c4c nhém floren-9-
yliden, floren-9-yliden dugc thé mot 1an hoic hai 14n, mdi phﬁn tir thé
ctia floren-9-yliden ddc 14p duge chon tir nhém bao gém Ci-Cr2 alkyl,

C1-Ci2 alkoxy, va halogen.

9. Phuong phép theo diém 8, trong dé:

R2 d6i v6i mdi n doc 14p duoc chon tir nhém bao gdm phenyl khong
duoc thé, phenyl dwoc thé, Ci-Cs alkyl, Cs-Cy xycloalkyl, Ci-Cs haloalkyl, flo, clo,
va -O-Ruo’,

va

mdi B va B’ ddc lap dugc chon tir nhém bao gdm aryl dugc thé bing
C1-Cs alkoxy va aryl dugc thé bing morpholino.

10.  Phuong phép diéu ché hop chét naphtol duoc ngung tu indeno c6 cong thirc
I:
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R9

(R‘),,.\// N Rh
—

’ OH

X
(R)n

trong d6, m va n doc 14p dugc chon tir 0 dén 4,

R! @bi véi mbi m 1a halogen hoic Rio’, trong d6 Rio’ 12 hydro,

R? d6i véi mbi n 1a hydrocacbyl doc 14p tiy y duoc ngit mach véi it nhat
mdt trong s6 cac nhém -O-, hodc -S-, va hdn hop ctia chung; hydrocacbyl duoc thé
duoc ngét mach v&i it nhit mot trong sb cac nhém -O-, hodc -S-, va hdn hop cla
chung; va halogen, va

mdi R va R doc 1ap 14 hydro hoic hydrocacbyl,
phuong phap nay bao gdm budc:

(@)  cho alkyl benzen c¢é cong thirc II phan Gng véi anhyrit maleic véi su

c6 mit cua peroxit bishydrocacbyl cé cong thic R*-0-O-R?, trong d6
mdi Ra va Rb doc 14p 1a hydrocacbyl hoic hydrocacbyl duoc thé,
nhd d6 tao ra hop chét trung gian duoc thé axit suxinic c6 cong thirc
III:

II

RY

X R"
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III
R, R Q@
7N OH
(R1)m_l
= OH
0

(b)  chuyén héa hop chit trung gian duoc thé axit suxinic c6 cong thirc III

thanh hop chat trung gian duoc thé anhydrit suxinic c6 cong thirc IV:

v
RS RP o]
oS
(R')m_"" o}
/
(o]

()  chuyén hoéa hop chit trung gian duoc thé anhydrit suxinic c6 cong
thirc IV thanh hop chét trung gian axit indanon c¢é céng thirc V:

A\
R¢
Rh
7N
(R‘),,,—I OH
G
[e) o

(d cho hop chit trung gian axit indanon c6 cong thirc V phan tng véi
chét i nhan c6 cong thitc VI ¢ tao ra hop chét trung gian indanon duoc thé c6 it
nhit mdt trong s6 cac cong thirc VIIa, VIIb va Vlic:

VI
M

»
X

(R,
trong d6 M 13 ion d6i bao gdm kim loai dwgc chon tir nhém bao gdm Mg, Li,
Cu va hén hop clia chiing:
Vlla
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VIIb
RS,
Rh
7N
(R‘)m—| OH
F
/ (o]
(R?)n ,
Vilc
RS
Rh
X
(R1)m_:—
=
= | ° o
AN

(R?)n
va
(¢)  chuyén hoa hop chét trung gian indanon dugc thé c6 it nhit mét trong
s& cac cong thuc VIIa, VIIb va VIIc nay thanh hop chit naphtol dwoc ngung tu

indeno ¢ cong thirc 1.
11.  Phuong phap theo diém 10, trong d6 phuong phép nay con bao gém budc:

chuyén héa hop chit trung gian axit indanon ¢ céng thirc V thanh hop chit

trung gian indanon oxazolin ¢ cdng thirc VIII:
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VIII

RY
R" R

\ N
(R‘)m—: 74 jL RS
/ o)

0
trong d6 m6i R* va R doc lap dugc chon tir nhém bao gdm hydro,
hydrocacbyl va hydrocacbyl dugc thé,
cho hop chét trung gian indanon oxazolin c6 cong thirc VIII phan tmg véi
chit 4i nhan c6 cong thirc VI @& tao ra hop chét trung gian indanon oxazolin dugc

thé c6 it nhat mét trong s cac cong thirc [Xa va IXb:

(R)n

chuyén héa hop chét trung gian indanon oxazolin dwgc thé cé it nhit mot
trong s cc cong thirc IXa va IXb thanh hop chit trung gian indanon dugc thé c6 it
nhét mot trong sb cac cdng thuc VIla, VIIb va Vllc, va

chuyén héa hop chit trung gian indanon dwoc thé 6 it nhit mot trong sé cac
cdng thire VIIa, VIIb va VIIc thanh hop chit naphtol dugc ngung tu indeno ¢6 cong
thac L.
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12.  Phuong phép theo diém 10, trong d6 budc cho alkyl benzen c¢é cong thirc I
phén tng véi anhydrit maleic, dugc tién hanh véi sy c6 mit chét tao gbc tu do chira
peroxit bishydrocacbyl c6 cong thirc R2-0-O-R®, trong d6 mbi R? va R? doc 1ap l1a
C1 dén Cio alkyl mach théng hoic mach nhénh.

13.  Phuong phép theo diém 10, trong d6 budc chuyén héa hop chit trung gian
duoc thé bing anhydrit suxinic c6 cong thirc IV thanh hop chit trung gian axit

indanon c6 cong thitc V, dugc ti€n hanh vadi sy ¢ mat cua axit.

14.  Phuong phap theo diém 13, trong d6 axit dugc chon tir nhém bao gém nhém
clorua, thiéc clorua, bismut tris-triflat, mot hodc nhiéu axit phosphoric, va hdn hop

cua chung.

15.  Phuong phép theo diém 10, trong d6 budc chuyén héa hgp chét trung gian
indanon c6 it nhit mot trong sb cac cong thic VIIa, VIIb va VIIc thanh hop chét
naphtol dugc ngung tu indeno cé cong thirc I duge thuc hién vi sy cé6 mit cia hop
chét dugc chon tir nhém bao gdm halogenua ctia axit cacboxylic, anhydrit cla axit
cacboxylic, sulfonyl halogenua va hén hop ciia ching, nhd d6 tao ra hop chat trung
gian naphto dugc ngung tu indeno c6 cong thirc X sau:

X

R9Y

(Rbm-\fL N Rh
/

| OR14

X
(R0

trong d6 R dwoc chon tir nhém bao gdm -C(0)-RY va -S(0)(O)R', trong
d6 R!S duoc chon tir nhém bao gdm hydrocacbyl va halohydrocacbyl, va
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cho hop chét trung gian naphto dugc ngung tu indeno c6 cong thie X phan
tmg véi axit Brensted, nhd d6 tao ra hop chét naphtol dwoc ngung tu indeno c6

cong thuc I.

16.  Phuong phap theo diém 10, trong d6 budc chuyén héa hop chét trung gian
indanon c6 it nhit mét trong sd cic cong thirc VIIa, VIIb va VIIc thanh hop chit
naphtol dugc ngung tu indeno c6 cong thirc I duge tién hanh véi sy c6 mit cua axit

Bronsted.

17.  Phuong phép theo diém 16, trong d6 axit Bronsted dugc chon tir nhém bao

gdm axit cacboxylic, axit sulfonic, axit phosphoric, va hdn hop ciia chung.

18.  Phuong phap theo diém 10, trong d6 déi voi hop chit naphtol duge ngung tu
indeno c6 cong thirc I:
R? dbi véi mbi n doc lap la:
halogen dugc chon tir nhém bao gdm flo va clo;
Ci1-Cs alkyl;
C3-C7 xycloalkyl;
phenyl dugc thé hoic khéng duoc thé, cic phin tir thé cua phenyl
dwoc chon tir nhém bao gbém halogen, halo(Ci-Ce)alkyl, C1-Cs alkyl
hodc C;-Cs alkoxy;
-O-Ri0’ trong @6 Rio’ 1a Ci-Cs alkyl, phenyl(Ci-Cs)alkyl, phenyl(C:-
Cs)alkyl duoc thé mono(Ci-Ce)alkyl, phenyl(Ci-Cs)alkyl dugc thé
mono(Ci-Ce)alkoxy, (Ci-Ce)alkoxy(Ca-Cs)alkyl, C3-C7 xycloalkyl,
hodc C3-C7 xycloalkyl dugc thé mono(C1-Cs)alkyl;
hoac
hai nhém 1ién k& R, doc 14p clng nhau tao thanh nhém c¢é mét trong
s& céc cong thire XIIID va XIIIE:
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XD XIIIE
R15><T . " '
Ri6 ’ . .~
T Ry T
trong ¢6 mdi T va T’ 13 oxy, trong d6 Ris, va Rig nhu dugc xac dinh
trén day.
19.  Phuong phap theo diém 18, trong dé:
R? dbi véi mdi n doc 1ap dugc chon tir nhém bao gdm phenyl khong dugc

thé, phenyl duoc thé, C1-Cs alkyl, Cs-C7 xycloalkyl, C;-Cs haloalkyl, flo, clo, va -O-
Rio’.
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