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(57) Sang ché dé cap dén hop chit bao gdm ciu trac indeno[2°,3":3,4]naphto[1,2-b] pyran.
Hop chét nay c6 thé hitu dung nhd tinh chat d6i mau theo anh sang ctia n6 va duoc sir dung
trong mot s6 ché phim d6i mau theo 4nh sang. Ché pham nay con c6 thé bao gém céac ché
pham d6i mau theo anh sang va/hodc vit liéu khac. Ngoai ra, hop chét va/hodc ché phim
nay c6 thé thich hop dé san xuat mot s6 vat dung d6i mau theo anh sang. Sang ché ciing dé
cap dén phuong phap san xuat mot s6 hop chét, ché pham va vat dung d6i mau theo anh
sang.
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Linh vye k§ thuit dwgc dé cip

Sang ché @ cap dén hop chét ddi mau theo 4nh sang, thiét bi va chi tiét duoc ché

tao bing cach sir dung hop chit d8i mau theo 4nh séng nay.

Tinh trang k§ thuit clia sdng ché

Hop chit dbi mau theo anh sang thong thudng c6 it nhit hai trang thai, trang thai
thtr nhét c6 phd hip thu thir nhit va trang thai tht hai c6 phd hip thu thir hai ma khac biét
v6i phd hip thu thir nhit, va c6 kha ning chuyén dbi gitta hai trang thai phan Gng véi it
nhét btc xa quang héa. Hon nita, hop chét ddi mau theo 4nh sang thong thudng c6 thé
thusn nghich do nhiét. Nghia 13, hop chit d6i mau theo 4nh sang théng thudong c6 kha
ning chuyén ddi giita trang thai thir nhit va trang thai tht hai khi phan tmg véi it nhét
birc xa quang héa va trd lai trang thi thir nhit khi phan tmg v6i ning luong nhiét. Nhu
dugc st dung & day, “birc xa quang héa” nghia 1a birc xa dién tlr, nhu, nhung khong chi
gi6i han &, btrc xa nhin thdy va tir ngoai ma ¢6 kha ning gay ra phan ing. Cu thé hon 13,
hop chit d6i mau theo 4nh sang thong thudng c6 thé trai qua qué trinh chuyén ddi khi
phén {mg v6i bltc xa quang héa tir mdt chit ddng phin niy sang mot chit ddng phan
khic, véi mbi dong phan cé phd hip thu dic trung, va c6 thé con trd lai chit ddng phan
thtr nhét khi phan @mg véi ning luong nhiét (tirc 13, thuan nghich do nhiét). Vi dy, hop
chit @i mau theo 4nh sang thusn nghich do nhiét théng thuong c6 kha ning chuyén dbi
tir trang thai thir nhit, vi dy, “trang thai trong sudt” sang trang thai th{r hai, vi dy, “trang
thai c6 mau” khi phan {(mg v&i birc xa quang héa va tr& lai trang thai “trong sudt” khi
phan Ung vdi ning lugng nhiét.

C6 loi néu dé xuit dugc hop chét dbi mau theo 4nh séng, nhu, nhung khong chi
gidi han &, hop chét d6i mau theo anh sang thuan nghich do nhiét, va c6 thé thé hién cac
tinh chit d8i mau theo 4nh sang hitu dung trong it nhét mot trang thai, va co thé dugc st

dung trong nhidu tmg dung khéc nhau dé tao ra tinh chit 81 mau theo 4nh sang.
Ban chit ki thuit ciia sing ché

Sang ché dé cap dén hop chét c6 cong thirc II sau:
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cong thuc II

trong do;

R1 dugc chon tir halogen, alkyl tity ¥ dugc thé, alkenyl tity y duoc thé, alkynyl tiy
¥ dugc thé, aryl tiy ¥ duoc thé, heteroaryl tily y duogc thé, alkoxy, perhaloalkoxy,
carboxy, amino, amino tiy y dugc thé, Xyano, nitro, sulfonyl, sulfonat, alkylcacbonyl, va
alkoxycacbonyl;

Rs mdi 1an xuét hién, doc 1ap dugc chon tir nhém ddi xtmg hogc bat dbi xung dugc
chon tr formyl, alkylcacbonyl, alkoxycacbonyl, aminocacbonyl, arylcacbonyl,
afyloxycacbonyl, aminocacbonyloxy, alkoxycacbonylamino, aryloxycacbonylamino, axit
boric, este cua axit boric, xycloalkoxycacbonylamino, heteroxycloalkyloxy
cacbonylamino, heteroaryloxycacbonylamino, alkyl tiy ¥ dugc thé, alkenyl tiy y duoc
thé, alkynyl tily ¥ dugc thé, halogen, xycloalkyl tily y duoc thé, aryl tiy y duogc thé,
heteroaryl tlly y dwoc thé, alkoxy tiy y dugc thé, heteroalkyl tuy y dugc thé,
heteroxycloalkyl tily ¥ dugc thé, va amino tly y duoc thé;

m 13 s§ nguyén nim trong khoang tir 0 dén 3;

n 14 s6 nguyén ndm trong khoang tir 0 dén 4;

mdi Rs va Ry doc 1ap dugc chon tir hydro, hydroxy va nhém dbi xung hodc bt dbi
xtmg duge chon tir heteroalkyl tity y dugc thé, alkyl tily v duoc thé, alkenyl tiy v duoc
thé, alkynyl tiry ¥ dugc thé, aryl ty ¥ duoc thé, heteroaryl tiy ¥ dugc thé, xycloalkyl tuy
y dugc thé, heteroxycloalkyl tity y dugc thé, halogen, amino tily y duoc thé, carboxy,
alkylcacbonyl, alkoxycacbonyl, alkoxy tiy y duoc thé, va aminocacbonyl, hodc Ri va Ry
c6 thé cling véi nguyén tir xen giita bat ky tao thanh nhém dugc chon tir oxo, xycloalkyl

tity ¥ duoc thé, va heteroxycloalkyl tiy y duoc thé; va
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mdi B va B’ doc 18p duoc chon tir hydro, halogen, va nhém ddi xtng hoic bt ddi
ximg dugc chon tir metanloxenyl, alkyl tlly ¥ dugc thé, alkenyl tiy ¥ dugc thé, alkynyl
tiy y duge thé, heteroalkyl ty y dugc thé, alkoxy tuy y duoc thé, aryl tiy y dugc thé,
heteroaryl tity ¥ duoc thé, heteroxycloalkyl tiy y dugc thé, va xycloalkyl tly ¥ duoc thé,
ho#c trong d6 B va B’ ciing vé6i nguyén tir xen giita bt ky tao thanh nhém dugc chon tir
xycloalkyl tity ¥ duoc thé va heteroxycloalkyl tuy y dugc thé.

Sang ché ciing dé cap dén ché phim dbi mau theo 4nh sdng va vat dung d6i mau
theo 4nh sang bao gdm it nh4t mot hop chét c6 cong thirc IL.

M5 ta chi tiét sing ché

Nhu duge st dung trong ban md ta, cdc tlr ngit, cum tir va ky hiéu sau thudng c6
nghia nhu duoc néu dudi déy, trir khi pham vi ma ngft cdnh chiing dugc sir dung dé chi
theo cach khac. Céc thuat ngit va chit viét tit sau ddy dé chi nghia trong sudt ban mo ta:

Nét gach ngang (“~”) ma khong ndm gifta hai ky trr hogic ky hiéu dugc st dung dé
chi diém gén cho nhém thé. Vi dy, -CONH; duoc gin qua nguyén tir cacbon.

“Alkyl” dimg riéng r& hodc 1a mdt phan clia nhém thé khac dé cip dén gbc
hydrocacbon hoa tri mdt mach théng hodc mach nhanh, no hodc khéng no thu dugc béng
cach loai bé mot nguyén tir hydro khoi nguyén tir cacbon don cua alkan, alken, hoic
alkyn géc. Vi du vé nhém alkyl bao gdm, nhung khéng chi gi6i han &, metyl; etyl nhu
etanyl, etenyl, va etynyl; propyl nhu propan-1-yl, propan-2-yl, prop-1-en-1-yl,
prop-1-en-2-yl, prop-2-en-1-yl (alyl), prop-1-yn-1-yl, prop-2-yn-1-yl, v.v.; butyl nhu
butan-1-yl, butan-2-yl, 2-metyl-propan-1-yl, 2-metyl-propan-2-yl, but-1-en-1-yl,
but-1-en-2-yl, 2-metyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,
buta-1,3-dien-2-yl, but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, v.v.; va nhém tuong tu.

Thuat ngit “alkyl” dé cap cu thé dén nhém bao gém ¢6 d0 hodc mic d6 bdo hoa
bat ky, tic 13, nhém chi c6 lién két don cacbon-cabon, nhém c6 mot hodc nhidu lién két
d6i cacbon-cacbon, nhém c6 mdt hodc nhiéu lién két ba cacbon-cacbon, va nhém cé hdn
hop lién két cacbon-cacbon don, d6i va ba. Thuét ngir “alkanyl”, “alkenyl”, va “alkynyl”
duoc st dung tiy theo mirc do bdo hoa duge du dinh. Theo mot sb phuong an, nhom
alkyl bao gdm tir 1 dén 20 nguyén tir cacbon, trong mot s6 phwong 4n, tr 1 dén 10
nguyén tir cacbon, trong mét s6 phwong 4n, tir 1 dén 8 hoic tir 1 dén 6 nguyén tir cacbon,

va trong mot s6 phuong 4n tir 1 &n 3 nguyén tir cacbon.
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“Axyl” dung riéng r& hoic 12 mét phin cla nhém thé khic @& cap dén gbc
-C(O)R* ma R 1a hydro, alkyl, heteroalkyl, xycloalkyl, heteroxycloalkyl,
xycloalkylalkyl, heteroxycloalkylalkyl, aryl, heteroaryl, arylalkyl, hodc heteroarylalkyl
ma c6 thé duoc thé, nhu duge x4c dinh & day. Vi du vé& nhém axyl bao gém, nhung
khong chi giéi han &, formyl, axetyl, xyclohexylcacbonyl, xyclohexylmetylcacbonyl,
benzoyl, benzylcacbonyl, va nhom tuong tu.

“Alkoxy” dung riéng r& hoic 12 mdt phan ctia nhém thé khac d& cap dén gbec —
OR* ma R¥ 1a alkyl, xycloalkyl, xycloalkylalkyl, aryl, hodc arylalkyl ma c6 thé dugc
thé, nhu dugc xac dinh & diy. Theo mot sb phuong 4n, nhém alkoxy c6 tir 1 dén 18
nguyén tir cacbon. Vi dy vé& nhém alkoxy bao gdm, nhung khong chi gii han &, metoxy,
etoxy, propoxy, butoxy, xyclohexyloxy va nhom tuong tu.

“Alkoxycacbonyl” dung riéng r& hodc 14 mdt phin ctia nhém thé khac @& cap dén
gbc ~C(O)OR?! ma R?! 1a alkyl, xycloalkyl, xycloalkylalkyl, aryl, hoic arylalkyl ma c6
thé dugc thé, nhu dugc x4c dinh & day.

“Amino” dé cap dén gbc -NH..

“Aminocacbonyl” ding riéng ré hodc 1a mot pha‘ir_l ctia nhém thé khéc dé cap dén
gbc ¢ cong thire -NC(O)R ma mdi R® dugc chon tir hydro, alkyl, alkyl dugc thé,
alkoxy, alkoxy duogc thé, xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl,
heteroxycloalkyl dugc thé, aryl, aryl dugc thé, heteroaryl, heteroaryl dugc thé, arylalkyl,
arylalkyl dugc thé, heteroarylalkyl.

“Aryl” dGng riéng r& hoic 14 mét phin ctia nhém thé khac d& cip dén gbc
hydrocacbon thom hoéa tri mét thu duoc béng cach loai bé mdt nguyén t& hydro tir
nguyén tir cacbon don ctia hé vong thom gbc. Aryl 13 vong thom cacbon ¢6 5 va 6 canh,
vi dy, benzen; hé vong hai vong ma it nhét mot vong 1a vong cacbon va vong thom, vi du,
naphtalen, indan va tetralin; va hé vong ba vong ma it nhit mot vong 1 vong cacbon va
vong thom, vi dy, fluoren. Aryl 14 hé vong nhiéu vong c6 it nhit moét vong thom cacbon
dwogc ngung tu v&i it nhdt mot vong thom cacbon, vong xycloalkyl, hodc vong
heteroxycloalkyl. Vi dy, aryl bao gdm vong thom cacbon c¢6 5 va 6 canh dugc ngung tu
v6i vong heteroxycloalkyl c6 tir 5 dén 7 canh chira m6t hozc nhidu nguyén tir khac loai
duoc chon tr N, O va S. Pbi voi hé vong hai vong ngung tu ndy ma & d6 chi mdt trong
céc vong 1a vong thom cacbon, diém gin c6 thé 13 tai vong thom cacbon hodc vong

heteroxycloalkyl. Vi du v& nhém aryl bao gdm, nhung khéng chi gi6i han &, nhém thu
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dugc tir axeantrylen, axenaphtylen, axephenantrylen, antraxen, azulen, benzen, crysen,
coronen, fluoranten, fluoren, hexaxen, hexaphen, hexalen, as-indaxen, s-indaxen, indan,
inden, naphtalen, octaxen, octaphen, octalen, ovalen, penta-2,4-dien, pentaxen, pentalen,
pentaphen, perylen, phenalen, phenantren, pixen, pleiaden, pyren, pyrantren, rubixen,
triphenylen, trinaphtalen va hop chét tvong twr. Theo mét s§ phwong 4n, nhém aryl c6 thé
bao gdm tir 5 dén 20 nguyén tir cacbon va trong mdt s§ phwong 4n, tir 5 d&én 12 nguyén tir
cacbon. Tuy nhién, aryl khong bao gdm hoic bao gdm heteroaryl bing cach bat ky duogc
xac dinh riéng & day. Do do, hé vong nhiéu vong ma mot hodc nhiéu vong thom cacbon
dugc ngung tu véi vong thom heteroxycloalkyl 1a heteroaryl, khong 1a aryl, nhu dugc xéac
dinh & day.

“Arylalkyl” dtng riéng r& hoic 13 mét phin ctia nhém thé khac d& cép dén gbc
alkyl khong vong ma mét trong cac nguyén tir hydro dugc lién két v6i nguyén tir cacbon,
thong thudng 1a nguyén tir cacbon cudi hoic sp?, dugc thay thé bing nhém aryl. Vi du vé
nhém arylalkyl bao gdém, nhung khong chi gi6i han &, benzyl, 2-phenyletan-1-yl,
2-phenylethen-1-yl, naptylmetyl, 2-naptyletan-1-yl, 2-naptylethen-1-yl, naphtobenzyl,
2-naphtophenyletan-1-yl va hop chét twong tu. Thuit ngit arylalkanyl, arylalkenyl, hoic
arylalkynyl dugc st dung khi géc alkyl cu thé dugc dyu dinh. Theo mot sb phuong én,
nhém arylalkyl 1a Cr.30 arylalkyl, vi du, gbc alkanyl, alkenyl, hoic alkynyl ctia nhém
arylalkyl 1a Ci.10 va gdc aryl 1a Ce.20 va trong mét s§ phuong 4n, nhém arylalkyl 13 Cr.20
arylalkyl, vi du, gbc alkanyl, alkenyl, hogc alkynyl ciia nhém arylalkyl 1a Ci.g va gbc aryl
1a Ce-12.

“Carboxamidyl” dtng riéng r& hoic 13 mot phan ctia nhém thé khac dé cap dén
gdc c¢6 cong thirc —C(O)NR®R®! ma mbi R® va R doc 1ap 1a hydro, alkyl, alkyl duoc
thé, alkoxy, alkoxy dugc thé, xycloalkyl, xycloalkyl dwoc thé, heteroxycloalkyl,
heteroxycloalkyl dugc thé, aryl, aryl duoc thé, heteroaryl, heteroaryl duogc thé, arylalkyl,
arylalkyl duoc thé, heteroarylalkyl, hodc heteroarylalkyl duoc thé, hoic R va RS! cing
v&i nguyén tir nito ma ching duoc lién két tao thanh heteroxycloalkyl, heteroxycloalkyl
dugc thé, heteroaryl, hodc vong heteroaryl dugc thé.

“Hop chat” d& cap dén hop chét c6 cong thirc cdu tric II & day va bao gdm hop
c_hét cu thé bét ky trong céc cong thirc ma ciu trisc duge boc 16 & day. Hop chét co thé
dugc nhén biét hodc b'?lng cAu triic héa hoc va/hoic tén héa hoc cia ching. Khi ciu tric

héa hoc va tén héa hoc mau thuln, ciu tric héa hoc xac dinh viéc nhin biét hop chét.
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Hop chit dugc mo ta & day c6 thé chira mot hodc nhiu tim bat ddi xtmg va/hoic lién két
d6i va do d6 c6 thé ton tai 1a chit ddng phan 1ap thé nhu chit ddng phan lién két dbi (tirc
14, ddng phan hinh hoc), chit ddng phéan déi anh, hodc chit ddng phén khong d6i quang.
Do d6, cAu triic héa hoc bt ky trong pham vi ctia ban md ta dugc boc 19, trong toan bod
hoeflc timg phén, ¢6 cdu triic tuong trr bao gdm tht ca chit ddng phan dbi anh va chét ddng
phén 1ap thé c6 thé ctia hop chit dugc minh hoa bao gdm dang tinh khiét ddng phan lap
thé (vi dy, tinh khiét hinh hoc, tinh khiét ddng phan di anh, hoic tinh khiét ddng phan
khong dbi quang) va hén hop dong phin dbi anh va ddng phan 1ap thé. Han hop ddng
phén d6i 4nh va dong phan 14p thé c6 thé dugc phan tach thanh chit ddng phan dbi anh
hoic chit ddng phan 14p thé thanh phin cua ching sir dung k§ thudt phan tach hoic k¥
thuat tng hop bit déi ximg dugc biét dén ddi voi ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuit nay.

Déi véi muc dich ctia ban mé ta, “hop chét bit dbi ximg” 1a hop chit c6 it nhét
mot tAm bat dbi xtmg (tirc 13, it nhit mot nguyén tir bat di xtmg, cu thé 1a it nhit mot
nguyén tir C bét dbi xtng), c6 truc bit dbi xtmg, mit phing bit di xtimg hodc ciu truc
xoin. “Hop chat dbi xtmg” 14 hop chit ma khéng phai 1a bit dbi xung.

Hop chit c6 cong thirc II bao gdm, nhung khong chi gidi han &, chét ddng phan
quang hoc cta hop chét cé cong thirc II, raxemat cia ching va cac hdn hop khac cua
chiing. Theo phuong 4n nay, chit ddng phan dbi anh hodc chit déng phan l1ap thé don,
tic 13, dang hoat tinh quang hoc, c6 thé thu dugc bang viéc tdng hop khéng dbi xung
hodc béng viéc hoa tan raxemat. Viéc hoa tan raxemat c6 thé dat duoc, vi du, bﬁng cac
phuong phép thong thudng nhu két tinh ¢6 chit hoa tan, hodc phép séc ky, bing cach sir
dung, vi du, cot séc ky 16ng hiéu ning cao khong dbi ximg (HPLC). Tuy nhién, trir khi
thay ddi trang thai, nén dugc gia dinh ring cong thirc II bao gdm tit ca bién thé bit déi
xtmg cta hop chit dugc mé ta & ddy, bao gdm chit ddng phan, raxemat, chit ddng phén
d6i anh, chit déng phan khong d6i quang va céc hdn hop khéc ciia ching. Ngoai ra, hop
chat c6 cong thirc II bao gdm dang Z va E (vi duy, dang cis va trans) ctia hop chit c6 lién
két d6i. Theo phwong 4n ma hop chét c6 cong thirc I tdn tai trong nhidu dang tautome
khac nhau, hop chit dugc d& xuét trong ban mo ta bao gdm tit ca dang tautome ciia hop
chit.

Néu c6 thé, hop chét c6 cong thic II ciing c6 thé ton tai & mot vai dang tautome

bao gém dang enol, dang keto va hdn hop ctia chiing. Do d6, cAu trac hoa hoc duge mé ta
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& déy bao gdm tit ca dang tautome c6 thé cua hop chit duge minh hoa. Hop chét c6 thé
tdn tai & dang khong dugc solvat hda cling nhu dang dugc solvat héa, bao gf‘)m dang
dugc hydrat héa va 1a N-oxit. N6i chung, hop chét c6 thé dugc hydrat hda, solvat hoa,
hogc N-oxit. Mot s hop chit c6 thé ton tai & dang v6 dinh hinh hogic dang don tinh thé
hoic da tinh thé. Néi chung, tit c4 c4c dang vat 1y 1a tuong duong cho viéc st dung dugc
dy dinh & ddy va duoc dy dinh nim trong pham vi dugc dé xudt trong ban mo ta. Hon
nita, khi cdu tric timg phin ciia hop chét dugc minh hoa, ddu sao (*) chi diém gin cla
c4u tric timg phan véi gbc cta phén ti.

“Xycloalkyl” dimg riéng r& hojc 1a mét phan ctia nhém thé khac @& cap dén gbc
alkyl vong no hodc khoéng no. Khi mic d6 bio hoa dugc duy dinh, thuit ngit
“xycloalkanyl” hodc “xycloalkenyl” dugc sir dung. Vi du vé nhém xycloalkyl bao gdm,
nhung khong chi giéi han &, nhom thu duoc tir xyclopropan, xyclobutan, xyclopentan,
xyclohexan va hop chit twong tw. Theo mot sb phwong 4n, nhém xycloalkyl 1a Cs-
1sxycloalkyl va trong mot s& phuong 4n, Cs.12xycloalkyl hoic Cs.i2xycloalkyl.

“Xycloalkylalkyl” dimg riéng r& hodc 14 mot phan ctia nhom thé khac @& cap dén
gbc alkyl khong vong ma mdt trong céc nguyén tir hydro dugc lién két v6i nguyén tir
cacbon, thong thudng 13 nguyén tir cacbon cubi hoic sp3, dugc thé bing nhém
xycloalkyl. Khi gbc alkyl cu thé dwoc du dinh, thuit ngit xycloalkylalkanyl,
xycloalkylalkenyl, hodc xycloalkylalkynyl dugc sir dung. Theo mét s6 phuong 4n, nhom
xycloalkylalkyl 13 C73oxycloalkylalkyl, vi du, gbc alkanyl, alkenyl, hodc alkynyl cia
nhém xycloalkylalkyl 13 Ci10 va gbc xycloalkyl 1& Ce.20 va trong mdt sb phuong an,
nhém xycloalkylalkyl 1a Cr.20 xycloalkylalkyl, vi du, gbc alkanyl, alkenyl, hoic alkynyl
cla nh6m xycloalkylalkyl 1a Ci.g va gdc xycloalkyl 1 Ca.20 hodic Ce.12.

“Halogen” dé cap dén nhém flo, clo, brom, hoic iot.

“Heteroalkyl” dimg riéng r& hogc 1 mot phén ctia nhém thé khéc d& cap dén nhém
alkyl ma mot hogic nhiéu nguyén tir cacbon (va nguyén tir hydro két hop bt ky) doc lap
dugc thay thé bing nhém nguyén tir khic loai gibng hodc khac nhau. Theo mot sb
phuong 4n, nhém heteroalkyl c6 tir 1 dén 8 nguyén tir cacbon. Vi du vé& nhém nguyén tir
khac loai bao gém, nhung khong chi giéi han &, -O—, —-S—,-S-S—, -NR3¥— =N-N=, —
N=N-, -N=N-NR¥R¥, -PR*-, —P(0)-, -POR*?~, -O-P(O)~, -SO—, SOz, -
SnR*R*- va hop chit twong tu, trong d6 mdi R38, R¥, R*, R*, R, R® va R* doc lap
1 hydro, alkyl, alkyl dugc thé, aryl, aryl dugc thé, arylalkyl, arylalkyl dugc thé,
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xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl, heteroxycloalkyl dugc thé,
heteroalkyl, heteroalkyl dugc thé, heteroaryl, heteroaryl dugc thé, heteroarylalkyl, hoac
heteroarylalkyl duoc thé. Khi mirc d6 bdo hoa dugc du dinh, thudt nglt “heteroalkanyl,”
“heteroalkenyl,” hodic “heteroalkynyl” duoc str dung. Theo mét s6 phuong 4n, mdi R38,
R, R%, R, R*®, R® va R* d¢c 1ap duoc chon tir hydro va Ci.3 alkyl.

“Heteroaryl” dtng riéng r& hoic 1a mét phin ctia nhém thé khac d& cap dén gbc
vong thom di vong héa tri mot thu dugce béng cach loai bd mot nguyén tir hydro tir
nguyén t&t don ctia hé vong thom di vong gbc. Heteroaryl 1a hé vong nhidu vong ¢ it
nhit mdt vong thom dugc ngung tu véi it nht mot vong khac ma c6 thé 1a vong thom
hodc khong thom ma it nhit mot nguyén tir vong 1a nguyén tir khac loai. Heteroaryl 1a
vong thom c6 tir 5 dén 12 canh, nhu vong don vong c6 tir 5 dén 7 canh chira mot hodc
nhiéu, vi dy, tir 1 dén 4, hodc trong mot ) phuong éan, tir 1 dén 3, nguyén tir khac loai
dugc chon tir N, O va S, c6 nguyén tir vong con lai 1 cacbon; va vong heteroxycloalkyl
hai vong chita m6t hodic nhiéu, vi du, tir 1 dén 4, hoic trong mot sb phuong 4n, tir 1 dén
3, nguyén tir khac loai dugc chon tir N, O va S, véi nguyén tir vong con lai 1a cacbon va
trong d6 it nhat mét nguyén tir khic loai & vong thom. Vi du, heteroaryl bao gdm
heteroxycloalkyl c6 tir 5 d&n 7 canh, vong thom dugc ngung tu v&i vong xycloalkyl c6 tir
5 dén 7 canh. Di véi viéc ngung tu ndy, hé vong heteroaryl hai vong ma chi mot trong
cic vong chirta mdt hoic nhiéu nguyén tir khac loai, diém gin c6 thé & vong thom di vong
hoic vong xycloalkyl. Theo mdt sé phuong 4n, khi tbng s6 nguyén ti N, S va O trong
nhém heteroaryl vugt qua mdt, nguyén tir khac loai khong lién k& nhau. Theo mdt sb
phuong 4n, tbng s6 nguyén tir N, S va O trong nhém heteroaryl khong nhidu hon hai.
Theo mdt s6 phuong 4n, tdng sé nguyén tir N, S va O trong di vong thom khong nhiéu
hon mét. Heteroaryl khong bao gém hodc dan xen véi aryl, nhu duge xéac dinh & day.

Vi du v& nhém heteroaryl bao gém, nhung khong chi gidi han ¢, nhém thu duoc tir
acridin, arsindol, carbazol, B-carbolin, croman, cromen, xinnolin, furan, imidazol,
indazol, indol, indolin, indolizin, isobenzofuran, isocromen, isoindol, isoindolin,
isoquinolin, isothiazol, isoxazol, naphthyridin, oxadiazol, oxazol, perimidin,
phenanthridin, phenantrolin, phenazin, phtalazin, pteridin, purin, pyran, pyrazin, pyrazol,
pyridazin, pyridin, pyrimidin, pyrol, pypyrol, quinazolin, quinolin, quinolizin, quinoxalin,
tetrazol, thiadiazol, thiazol, thiophen, triazol, xanten va hop chét tuong ty. Theo mdt )

phuong 4n, nhém heteroaryl 13 heteroaryl c6 tir 5 dén 20 canh va trong mot sé phwong an
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1a heteroaryl cé tir 5 dén 12 canh hoic 1a heteroaryl c6 tir 5 dén 10 canh. Theo mdt sb
phuong 4n, nhém heteroaryl 1& nhém thu dugc tir thiophen, pyrol, benzothiophen,
benzofuran, indol, pyridin, quinolin, imidazol, oxazol va pyrazin.

“Heteroarylalkyl” dimg riéng r& hozc 13 mot phan ctia nhém thé khac dé cép dén
gbc alkyl khéng vong ma mdt trong s6 nguyén tir hydro dugc lién két voi nguyén tr
cacbon, théng thuong 14 nguyén tir cacbon cudi hodc sp?, dugc thay thé bing nhém
heteroaryl. Khi géc alkyl cu thé dugc dy dinh, thuat nglt heteroarylalkanyl,
heteroarylalkenyl, hodc heteroarylalkynyl dugc sir dung. Theo mét sb phwong 4n, nhém
heteroarylalkyl 13 heteroarylalkyl c6 tir 6 dén 30 canh, vi dy, alkanyl, alkenyl, hodc gbc
alkynyl clia heteroarylalkyl 13 tir 1 dén 10 canh va gbc heteroaryl 1a heteroaryl c6 tir 5 dén
20 canh va trong mét s6 phuong 4n, heteroarylalkyl c¢6 tir 6 dén 20 canh, vi dy, alkanyl,
alkenyl, hoic géc alkynyl clia heteroarylalkyl 1a tir 1 dén 8 canh va gdc heteroaryl la
heteroaryl c6 tir 5 dén 12 canh.

“Heteroxycloalkyl” dimg riéng 1& hoic 14 mot phan ctia nhém thé khac dé cap dén
gbc alkyl vong no mot phin hodc khong no ma mét hoic nhidu nguyén tu cacbon (va
nguyén tir hydro lién két bt ky) doc 1ap dugc thay thé bdi nguyén tir khac loai gibng
hodc khic nhau. Vi du vé& nguyén tir khac loai dé thay thé nguyén tir cacbon bao gdm,
nhung khong chi gidi han ¢, N, P, O, S, Si, v.v. Khi mic d0 bdo hoa duoc du dinh, thuit
ngit “heteroxycloalkanyl” hodc “heteroxycloalkenyl” dugc sir dung. Vi du vé nhom
heteroxycloalkyl bao gdm, nhung khéng chi gidi han &, nhém thu dugc tir epoxit, azirin,
thiiran, imidazolidin, morpholin, piperazin, piperidin, pyrazolidin, pyrolidin, quinuclidin
va hop chit twong tu.

“Heteroxycloalkylalkyl” dimg riéng r& hozc 12 mdt phan ctia nhém thé khac dé cap
dén gbc alkyl khéng vong ma mét trong s& nguyén tir hydro duogc lién két véi nguyén tir
cacbon, théng thuong 1a nguyén tir cacbon cubi hoic sp3, dugc thay thé bing nhom
heteroxycloalkyl. Khi géc alkyl cu thé dugc du dinh, thuit ngit heteroxycloalkylalkanyl,
heteroxycloalkylalkenyl, hoic heteroxycloalkylalkynyl dugc sir dung. Theo mdt sb
phuong 4n, nhém heteroxycloalkylalkyl 13 heteroxycloalkylalkyl c¢6 tir 6 dén 30 canh, vi
du, alkanyl, alkenyl, hoc gdc alkynyl ctia heteroxycloalkylalkyl c6 tir 1 dén 10 canh va
gbc heteroxycloalkyl 14 heteroxycloalkyl c6 tir 5 dén 20 canh va trong mét sé phuong 4n,

1a heteroxycloalkylalkyl c6 tir 6 dén 20 canh, vi du, gbc alkanyl, alkenyl, hoic alkynyl
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cla heteroxycloalkylalkyl c6 tir 1 d&n 8 canh va géc heteroxycloalkyl 14 heteroxycloalkyl
c6 tir 5 dén 12 canh.

“Hé vong thom gbc” dé cap dén hé vong mach vong hodc da vong khong no cé hé
dién tich © (pi) lién hgp. Pugc bao gdm trong dinh nghia “hé vong thom géc” 13 hé vong
duoce ngung tu ma mot hodic nhidu cdc vong 13 vong thom va mét hoic nhiu cac vong
dugc no hodc khong no, nhu, vi du, fluoren, indan, inden, phenalen, v.v.. Vi du vé vong
thom gdc bao gdm, nhung khong chi gi6i han &, axeantrylen, axenaphtylen,
axephenantrylen, antraxen, azulen, benzen, crysen, coronen, fluoranten, fluoren, hexaxen,
hexaphen, hexalen, as-indaxen, s-indaxen, indan, inden, naphtalen, octaxen, octaphen,
octalen, ovalen, penta-2,4-dien, pentaxen, pentalen, pentaphen, perylen, phenalen,
phenantren, pixen, pleiaden, pyren, pyrantren, rubixen, triphenylen, trinaphtalen va hop
chét tuong tu.

“Hé vong thom di vong gbc” dé cap dén hé vong thom gbc ma mot hodc nhidu
nguyén tir cacbon (va nguyén tir hydro lién két bat ky) doc lap duoc thay thé bing
nguyén tr khic loai gidng hoic khic nhau. Vi du v& nguyén tir khac loai dé thay thé
nguyén tir cacbon bao gdm, nhung khéng chi giéi han &, N, P, O, S, Si, v.v. Pugc bao
gdm cu thé trong dinh nghia “hé vong thom di vong gbc” 12 hé vong duogc ngung tu ma
mot hodc nhiu cac vong 14 vong thom va mdt hosc nhiéu cac vong dugc no hoic khong
no, nhu, vi dy, arsindol, benzodioxan, benzofuran, croman, cromen, indol, indolin,
xanten, v.v. Vi du v& hé vong thom di vong gbc bao gdm, nhung khéng chi gioi han &,
arsindol, carbazol, B-carbolin, croman, cromen, xinnolin, furan, imidazol, indazol, indol,
indolin, indolizin, isobenzofuran, isocromen, isoindol, isoindolin, isoquinolin, isothiazol,
isoxazol, naphthyridin, oxadiazol, oxazol, perimidin, phenanthridin, phenantrolin,
phenazin, phtalazin, pteridin, purin, pyran, pyrazin, pyrazol, pyridazin, pyridin,
pyrimidin, pyrol, pyrolizin, quinazolin, quinolin, quinolizin, quinoxalin, tetrazol,
thiadiazol, thiazol, thiophen, triazol, xanten va hop chit twong tu.

“Perhaloalkyl” 13 tp hop ciia alkyl duoc thé ma mbi nguyén tir hydro duoc thay
thé bing nguyén tir halogen gidng hoic khic nhau. Vi du v& perhaloalkyl bao gdm,
nhung khong chi gidi han @, -CF3, -CF2CF; va -C(CF3)s.

“Perhaloalkoxy” 12 tap hop cta alkoxy dugc thé ma mbi nguyén tir hydro ciia R3!
dugc thé bing nguyén tir halogen gibng hoic khac nhau. Vi du v& perhaloalkoxy bao
gdm, nhung khéng chi gi6i han &, -OCF3, -OCF2CF3 va -OC(CF3)s.
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“Nhém bio v&” @& cip dén nhom nguyén tir ma khi duoc gin véi nhém phan tmg
trong mit na phan tir, khir, hoic ngin chin kha ning phan tmg. Vi du v& nhém bao vé c6
thé dwoc thdy trong tai lisu: Wuts and Greene, “Protective Groups in Organic Synthesis,”
John Wiley & Sons, 4% ed, 2006; Harrison va dong tdc gid, “Compendium of Organic
Synthetic Methods,” tdp 1-11, John Wiley & Sons 1971-2003; Larock “Comprehensive
Organic Transformations,” John Wiley & Sons, 2™ ed. 2000; va Paquette, “Enxyclopedia
of Reagents for Organic Synthesis,” John Wiley & Sons, 11% ed. 2003. Vi du v& nhém
bao vé amino bao gém, nhung khong chi gidi han &, formyl, axetyl, trifloaxetyl, benzyl,
benzyloxycacbonyl (CBZ), tert-butoxycacbonyl (Boc), trimetylilyl (TMS),
2-trimetylilyl-etansulfonyl (SES), nhém trityl va trityl dugc thé, alyloxycacbonyl,
9-fluorenylmetyloxycacbonyl (FMOC), nitro-veratryloxycacbonyl (NVOC) va nhém
tuong tw. Vi du vé nhém bao vé& hydroxy bao gdm, nhung khéng chi gii han &, céc
nhém ma nhém hydroxy hodc dugc acrylat hdéa hodc alkylat hdéa nhu benzyl va trityl ete
cling nhu alkyl ete, tetrahydroptyranyl ete, trialkylsilyl ete va alyl ete.

“Silyl” dmg riéng r& hodc 12 mot phin ciia nhém thé khac dé cap dén gbe c6 cong
thire -SiR*R3R3! ma mdi R, R3! va R3! doc 1ap duogc chon tir alkyl, alkoxyl va phenyl,
ma mdi nhém nay c6 thé duoc thé, nhu duge x4c dinh & day.

“Siloxy” dtng riéng 1& hoic 13 mot phin ctia nhém thé khac @& cap dén gbc co
cong thirc -OSiR3*R3R3! ma mbi R¥, R3! va R3! doc 1ap duge chon tir alkyl, alkoxyl va
phenyl, ma mdi nhém nay c6 thé dugc thé, nhu duogc xac dinh & day.

“Pugc thé” dé cap dén nhom ma mot hodc nhidu nguyén tr hydro djc ldp dugc
thay thé bing nhom thé giéng hoic khac nhau. Vi du vé& nhém thé bao gdm, nhung khong
chi gi6i han ¢, -R®, -R%°, -O-, (-OH), =0, —OR®, -SR®, —S-, =S, -NRS'R®!, =NR®, —
CX3, —CN, —CF3, —“OCN, —SCN, -NO, —NO2, =N, N3, —=S(0)20", —S(0)20H, —S(0)2R*,
~-0S(02)0", “0S(0)2R, —P(0)(0O")2, —P(0)(OR®?)(0"), —OP(0)(ORS%)(OR®'), —-C(O)R®,
—C(S)R®, —C(0)OR®’, —C(O)NR®R®!, —C(0)O", —-C(S)OR®, —NRS>C(O)NR®R®!, —
NROC(S)NRORS!, —NREZC(NRP)NROR®!, —C(NR)NROR®!, —S(O), NRPR®!, —
NR&S(0)R, -NRBC(O)R® va —S(O)R® ma mdi —R% doc 1ap 14 halogen; mdi R va
RS doc l4p 1a hydro, alkyl, alkyl dugc thé, alkoxy, alkoxy dugc thé, xycloalkyl,
xycloalkyl dugc thé, heteroxycloalkyl, heteroxycloalkyl dugc thé, aryl, aryl dwoc thé,
heteroaryl, heteroaryl dugc thé, arylalkyl, arylalkyl dwoc thé, heteroarylalkyl, hoic

heteroarylalkyl duoc thé, hodc R% va R®! ciing v&i nguyén tir nito ma ching duoc lién
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két tao ra heteroxycloalkyl, heteroxycloalkyl dugc thé, heteroaryl, hoic vong heteroaryl
dugc thé va R® va R® doc l1ap 1a hydro, alkyl, alkyl duoc thé, aryl, aryl dugc thé,
arylalkyl, arylalkyl dugc thé, xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl,
heteroxycloalkyl dugc thé, heteroaryl, heteroaryl duogc thé, heteroarylalkyl, hodc
heteroarylalkyl dugc thé, hogc R®2 va RS cling v6i nguyén tir ma chung duoc lign két tao
ra mdt hoic nhiu heteroxycloalkyl, heteroxycloalkyl dugc thé, heteroaryl, hodc vong
heteroaryl dugc thé. Theo mot sb phuong 4n, amin bac ba hogc nito thom cé thé duge thé
bing mot hodc nhiéu nguyén tir oxy d& tao thanh oxit nito twong tmg.

“Sulfonat” dtg riéng r& hoic 14 mot phin ctia nhém thé khac dé cap dén gbc luu
huynh c6 cong thirc —S(0)20".

“Sulfonyl” dung riéng r& hoic 13 mot phan ctia nhém thé khac dé cap dén gbe luu
huynh c6 cong thirc -S(0)2R*° ma R ¢6 thé duge duge chon tir hydro, alkyl, alkyl dugc
thé, alkoxy, alkoxy dugc thé, xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl,
heteroxycloalkyl dugc thé, aryl, aryl duoc thé, heteroaryl, heteroaryl dugc thé, arylalkyl,
arylalkyl dugc thé, heteroarylalkyl va heteroarylalkyl duoc thé.

Trong mdt s6 phuong é4n, aryl dugc thé va heteroaryl dugc thé bao gdm mot hoic
nhiéu nhém thé sau: F, Cl, Br, Ci alkyl, alkyl dugc thé, C13 alkoxy, —S(O):NR5'RS!, —
NRR3!, —CF3, “OCF3, —-CN, —-NR¥S(0),R5!, -NR*C(0)R?!, Cs.19 aryl, C5-10 aryl duogc
thé, Cs.i0 heteroaryl, C5-10 heteroaryl dwgc thé, —C(O)OR®, —-NO,, —C(O)R%®’, —
C(O)NR*R3!, ~OCHF,, C13 axyl, —-SR*’, -§(0)20H, —S(0)2R*, —S(O)R’, —C(S)R, —
C(0)0, —C(S)ORY, -NR¥*C(O)NR3'R%2, —-NR*’C(S)NR*'R*?? va -C(NR’)NR’'R%, Cj4
xycloalkyl va Cs-g xycloalkyl dugc thé, trong d6 m&i R% R5! va R doc 1ap duge chon tir
hydro va C;-Cs alkyl.

Nhu duge stir dung trong ban md ta va yéu ciu bao hd nay, mao tr xac dinh va
khong xac dinh bao gém dbi tugng tham chiéu s nhiéu trir khi duge gi4i han cu thé va 13
rang ¢én mot ddi twong tham chiéu.

Trir khi ¢6 quy dinh khac, tit ca cac sb thé hién s6 luong céc thanh phén, cic didu
kién phan tmg va c4c tinh chit khac hogc théng sb duoc sir dung trong ban mé ta dugc
hiéu nhu dugc thay dbi trong tht ca cac truong hop bing thuat ngir “khoang.” Do do, trir
khi ¢6 quy dinh khéc, nén dugc hidu ring cic con s6 duoc dua ra trong ban md ta va yéu
cdu bao hd sau day 1a gia tri x4p xi. ft nhit va khong c6 y dinh gi6i han viéc ap dung

dung hoc thuyét twong duong cho pham vi yéu cAu bao hd, cac con sb nén duoc hidu trén
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phuong dién cac con sb cé nghia béo céo va viée ap dung ciia k¥ thuét 1am tron thong
thuong.

T4t ca khoang s6 & ddy bao gm tit ca cac gia tri s§ va khoang cua tit ca cc gid
tri s6 ndm trong khoang duoc trich din ciia cac gié tri s6. Hon nita, trong khi cac khoang
s6 va thong s6 dua ra pham vi rong clia ban m6 ta 14 gia tri xdp xi nhu dugc moé ta trén
day, cac gia tri sb duoc dua ra trong phan vi du duoc bdo cdo chinh x4c nhét c6 thé. Tuy
nhién, nén duoc hidu ring cc gia tri sb nay vdén da chira sai sd gay ra do thiét bi do
va/hodc k¥ thuét do.

Nhu dugc stir dung & ddy, thuat ngit “té bao tinh thé long” dé cép dén chu tric
chura vat liéu tinh thé léng ma c6 kha nang sép xép theo trat tw. Té bao tinh thé léng hoat
dong 13 t& bao ma vat liu tinh thé 1ong ma ¢ kha ning chuyén ddi giita trang thai duoc
sip xép va trang thai khong dugc sip xép hoic giita hai trang thai dugc sép xép nho tac
dung ctia ngoai luc, nhu dién trudng hoic tir trudng. Té bao tinh thé 16ng thu dong 1a té
bao ma vat liéu tinh thé léng duy tri trang thai dugc se"ip xép. Mot vi du khong giéi han vé
chi tiét hoic thiét bi chira t& bao tinh thé 1ong hoat déng 12 man hinh tinh thé long.

Cum tir “I6p pha it nhit mot phan” nghia 13 lugng 16p phu bao phi tir mot phin
dén toan bd bé mit cua nén. Cum tir "l6p phtt dugc luu héa it nhat mot phan" dé cap dén
16p phit ma céc thanh phan c6 thé lvu héa hoic lién két chéo duoc luu héa it nhit mot
phan, dugc lién két chéo va/hodc duge phan tmg. Trong cic phuong 4n khong gidi han
thay thé, lwong ctia thanh phén dugc phan tmg, c6 thé bién ddi trong khoang rong, vi du,
tir 5% dén 100% t4t ca céc thanh phan c6 thé luu hoa, lién két chéo va/hodc c6 thé phan
ung.

Cum tir “mang hodc 16p phi chdng mai mon it nhat mét phan” d& cap dén 16p phi
hodic mang ma thé hién hé sé chéng mai mon Bayer it nhét tir 1,3 dn 10,0 theo phuong
phap thir nghiém tiéu chudn ASTM F-735 cho su chdng mai mon cta nhya trong va 1@
phti bing cach sir dung phuong phép cat dao dong. Cum tir “I6p phi chéng phan xa it
nhit mot phan” 12 16p phii ma it nhit moét phan lam ting ban chit chéng phan xa cta bé
mit ma né duge 4p dung bing cach 1am ting phin trim hé sb truyén so véi bé mit khong
dwoc phil. Viée cai thién phin trim hé sb truyén c6 thé nim trong khoang tir 1 dén 9 phan
trim d6i véi bé mit khong dwoc xir Iy. Theo mét cach khac, ph?m tram hé s6 truyén cta
bé mit dugc xu ly cé thé ndm trong khoang ph?m tram 16n hon bé mit duoc xir ly dén
99,9.
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Nhu duge mb ta trén, hop chit d6i mau theo anh sdng thuin nghich do nhiét thong
thuong duge didu chinh d chuyén tir trang thai thir nhit sang trang thai thi hai khi phan
ng v6i buc xa quang héa va tréd lai trang thai thir nht khi phan tmg v6i ning luong
nhiét. Cu thé hon 13, hop chit d6i mau theo 4nh sang thuan nghich do nhiét thudong c6
kha ning chuyén ddi tir mot dang ddng phan (vi du va khéng gidi han, & dang dong) sang
mdt dang chit ddng phan khéc (vi du va khéng gi6i han, & dang md) khi phan tmg véi
birc xa quang héa va trd lai dang dong khi dugc tiép xuc v&i ndang lugng nhiét. Nhu duoc

dé cap & trén, sang ché dé cap dén hop chét c6 cong thuc II:

(R

cdng thuc II.

Dé cép dén cong thirc II, Ry duoc chon tir halogen, alkyl tlly y duoc thé, alkenyl
tly v duge thé, alkynyl tuy y dugc thé, aryl tiy y dwoc thé, heteroaryl tity ¥ duoc thé,
alkoxy, perhaloalkoxy, carboxy, amino, amino tlly y duoc thé, xyano, nitro, sulfonyl,
sulfonat, alkylcacbonyl va alkoxycacbonyl, nhu dugc moé ta dudi day.

Tham chiéu nita dén cong thirc I, Rs mbi 14n xut hién, ddc 1ap duoc chon tir nhém ddi
ximg hojc bAt d8i ximg dugc chon tir formyl, alkylcacbonyl, alkoxycacbonyl,
aminocacbonyl, arylcacbonyl, aryloxycacbonyl, aminocacbonyloxy,
alkoxycacbonylamino, aryloxycacbonylamino, axit boric, este cua axit boric,
xycloalkoxycacbonylamino, heteroxycloalkyloxycacbonylamino, heteroaryloxy
cacbonylamino, alkyl ty y dugc thé, alkenyl tily ¥ dugc thé, alkynyl tiy ¥ duoc thé,
halogen, xycloalkyl tity ¥ dugc thé, aryl tity ¥ dugc thé, heteroaryl tiy y dwoc thé, alkoxy
tﬁy ¥ dugc thé, heteroalkyl tity y dugc thé, heteroxycloalkyl tiy y dugc thé va amino tuy

¥ dugc thé. Ngoai ra, m 1 s nguyén nidm trong khoang tir 0 dén 3, nhu ndm trong

-15-



24789

khoang tir 0 dn 2; va n 14 s§ nguyén ndm trong khoang tr 0 dén 4, nhu ndm trong
khoang tir 0 dén 3, hodic nim trong khoang tir 0 dén 2.

Ngoai ra, dé cap dén cdng thire II trén ddy, mdi Re va Ry doc 1ap dwoc chon tir
hydro, hydroxy va nhém d6i xtmg hoic bit dbi ximg dugc chon tir heteroalkyl tuy y duoc
thé, alkyl tily y dugc thé, alkenyl tiy ¥ duoc thé, alkynyl tiry ¥ dugc thé, aryl tuy v duoc
thé, heteroaryl tity y dugc thé, xycloalkyl tily y dugc thé, heteroxycloalkyl tuy y dugc
thé, halogen, amino tity y dugc thé, carboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy tiy
¥ dugc thé va aminocacbonyl, hoic Ri va Ry ¢6 thé cung véi nguyén tir xen giita bat ky
d tao thanh nhém dugc chon tir oxo, xycloalkyl ty ¥ dwoc thé va heteroxycloalkyl tiy y
duoc thé.

M3i nhém thé B va B’ doc lap dugc chon tir hydro, halogen va nhom déi xung
hogic bat dbi xtmg dugc chon tir metanloxenyl, alkyl tiy ¥ dugc thé, alkenyl tuy y dugc
thé, alkynyl thy y duoc thé, heteroalkyl tity ¥ dugc thé, alkoxy tuy ¥ duoc thé, aryl thy y
dugc thé, heteroaryl tly y dugc thé, heteroxycloalkyl tity ¥ dugc thé va xycloalkyl ty ¥
dugc thé, hoic trong d6 B va B’ cling véi nguyén tir xen gitra bit ky dé tao thanh nhém
dugc chon tir xycloalkyl tity ¥ duogc thé va heteroxycloalkyl tiy y duoc thé.

Vi dy, @& cap dén cong thie I, Ry c6 thé dugc chon tir Ci-Cs alkanyl tuy y duoc
thé, nhu C1-Cy4 alkanyl tity ¥ dugc thé; C,-Cs alkenyl tity ¥ dugc thé, nhu C-Cq alkenyl
tly v duoc thé; C,-Cs alkynyl tily y duoc thé, nhu C2-Cy alkynyl thy v duge thé; phenyl
tly y duoc thé; Ci-Cs alkoxy, nhuw C;-Cs alkoxy; Ci-Cs perhaloalkoxy, nhu C;-Cq
perhaloalkoxy; Ci-Cs perhaloalkyl, nhu C;i-Cs perhaloalkyl; clo; flo; xyano; nitro; Ci-Cs
alkylcacbonyl, nhu C;-Cs alkylcacbonyl; va C;-Cs alkoxycacbonyl, nhu C;-Cs
alkoxycacbonyl.

Twong ty, Rs mdi 1in xudt hién, doc lap c6 thé dugc chon ti formyl,
alkylcacbonyl, alkoxycacbonyl, aminocacbonyl, arylcacbonyl, aryloxycacbonyl, alkyl tuy
y dugc thé, este clia axit boric, halogen, xycloalkyl tiy y duogc thé, aryl ty y duoc thé,
alkoxy tlly y dugc thé, heteroalkyl tiy ¥ dugc thé, heteroxycloalkyl tiy ¥ dwoc thé va
amino tly ¥ dugc thé.

Hon nita, mdi R¢ va Ry doc 1ap c6 thé dugc chon tir hydro,
hydroxy va nhém ddi xtmg hoic bt d6i ximg duoc chon tir heteroalkyl tuy y duoc thé,
alkyl tity ¥ duoc thé, aryl tity ¥ dugc thé, heteroaryl tiy ¥ duoc thé, xycloalkyl ty y duoc
thé, halogen, amino tiy ¥ dugc thé, carboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy tuy
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¥y duoc thé va aminocacbonyl hoic Ri va Rz c6 thé cling véi nguyén tir xen gitra bét ky
tao thanh nhém duge chon tir oxo, xycloalkyl thy ¥ dugc thé va heteroxycloalkyl tuy y
duoc thé. Trong vi du cu thé, m&i R va Ry doc 1ap dugc chon tir hydro, hydroxy va nhom
bat dbi xtmg dugc chon tir heteroalkyl tily ¥ dugc thé, alkyl tiy y dugc thé, aryl tay y
duoc thé, xycloalkyl tuy v dugc thé, halogen, carboxy, alkylcacbonyl, alkoxycacbonyl,
alkoxy tity y dugc thé va aminocacbonyl hodc R; va Rz c6 thé cling v6i nguyén tir xen
giita bit ky dé tao thanh nhém dugce chon tir oxo va xycloalkyl tity y duoc thé.

Tuong tw, mdi B va B’ ddc 1ap duoc chon tir hydro, halogen, nhom dbi xung hodc
bat ddi ximg dugc chon tir alkyl tity ¥ duogc thé, alkenyl tily ¥ dwoc thé, heteroalkyl tuy y
dugc thé, alkoxy tlly y dwoc thé, aryl thy y dugc thé, heteroaryl tiy y dwoc thé va
xycloalkyl tity y dugc thé, hoic trong d6 B va B’ cung véi nguyén tir xen giita bat ky tao
thanh nhém dugc chon tir xycloalkyl tiy ¥ duge thé va heteroxycloalkyl tity y dugc thé.
Trong vi du cu thé, mdi B va B’ doc 1ap cé thé dugc chon tir hydro, nhém bét dbi xung
dugc chon tir alkyl tity y dugc thé, alkenyl tity ¥ dugc thé, aryl thy ¥ duoc thé, heteroaryl
tily ¥ dugc thé va xycloalkyl tily ¥ dugc thé, hodc trong d6 B va B’ cing véi nguyén tir
xen giita bit ky dé tao thanh nhém duogc chon tir xycloalkyl tiy ¥ dugc thé.

Theo phwong 4n cu thé ctia sang ché, sang ché d& cap dén hop chét c6 cong thirc I
trén day, Ri dugc chon tir metyl, etyl, metoxy, etoxy, -OCF3, -OCF,CF3, CF3, CF2CF3,
clo, flo, xyano, nitro, axetyl, propionyl, metoxycacbonyl, etoxycacbonyl; phenyl, phenyl
dugc thé bz‘“mg m6t hodc nhidu nhém, mdi nhém doc 1ap duogc chon tir alkoxy, halogen,
amino, perhaloalkoxy, alkylcacbonyl, carboxy va alkoxycacbonyl;

Rs mdi 14n xuét hién, doc 1ap dugc chon tir metyl, etyl, brom, clo, flo, metoxy,
etoxy va CFj3;

mdi R va R7 ddc 1ap duoc chon tir metyl, etyl, propyl va butyl; va

mdi B va B’ ddc 1ap duoc chon tir phenyl dugc thé béng mot hodc nhiéu nhém doc
1ap dugc chon tir aryl, heteroaryl, heteroxycloalkyl, alkyl, alkenyl, alkynyl, alkoxy,
halogen, amino, alkylcacbonyl, carboxy va alkoxycacbonyl.

Céc vi du cu thé v& hop chét theo sang ché c6 thé bao gdm, nhung khéng chi gioi
han &:
3,3-bis(4-metoxyphenyl)-10,12-diclo-13,13-trimetyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran; 3,3-bis(4-metoxyphenyl)-6,7-dimetoxy-10,12-
bis(triflometyl)-13,13-trimetyl-3H,13H-indeno[2’,3’:3,4]naphto[1,2-b]pyran; 3,3-bis(4-
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metoxyphenyl)-10,12-dibromo-6,7-dimetoxy-11,13,13-trimetyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran; 3-(4-butoxyphenyl)-3-(4-metoxyphenyl)-10,12-
dibromo-6-triflometyl-13,13-dimetyl-3H,13H-indeno[2°,3”:3,4]naphto[ 1,2-b]pyran; 3,3-
bis(4-flophenyl)-10,12-dibromo-13,13-trimetyl-3H,13H-indeno[2°,3”:3,4naphto[1,2-
b]pyran; 3,3-bis(4-metoxyphenyl)-10,12-dibromo-13,13-trimetyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran; 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-10,12-
dibromo-13,13-trimetyl-3H,13H-indeno[2’,3°:3,4]naphto[ 1,2-b]pyran; 3-phenyl-3- (4-
morpholinophenyl)-10,11,12-trimetoxy-13,13-dimetyl-3H, 13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran; 3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-5,7-
diflo-10,11,12-trimetoxy-13,13-dimetyl-3H,13H-indeno[2’,3°:3,4]naphto[ 1,2-b]pyran; 3-
phenyl-3-(4-morpholinophenyl)-6,7-dimetoxy-12-triflometyl-13,13-dimetyl-
indeno[2’,3°:3,4]naphto[1,2-b]pyran; va/hodc 3,3-bis(4-metoxyphenyl)-6,7,10,12-
tetrametoxy-13,13-dimetyl-3H,13H-indeno[2°,3”:3,4naphto[ 1,2-b]pyran.

Hop chét bt ky duge mo ta trén ddy c6 thé hitu ich & dang riéng 8, & dang hdn
hop, hodc & dang Kkét hop véi cac hop chét, ché phém, va/hodc vat liéu khac.

Céc phuong phép dé thu dugc hop chit méi duoc moé ta & ddy s& 13 rang ddi véi
ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét nay, cic quy trinh phi hop dugc mod
ta, vi du, trong so dd phan Gng va vi du dudi day va trong tai liéu tham khao dugc trich
dan & day.

Trong so dd va vi du dudi day, cac chir viét tit sau c6 y nghia nhu sau. Néu mot

chir viét tit khong dugc dinh nghia, né mang y nghia dugc chip nhin theo cich thong

thuong.
Bi(OTf)3 = bismut triflat
DHP = 3,4-dihydro-2H-pyran
DCM = diclometan
DBSA = axit dodexylbenzensulfonic
DMF = N,N-dimetylformamit
DMSO = dimetylulfoxit
EtMgBr = etyl magie bromua
EtO = dietylete
g = gam
h = giy
HPLC = phép sic ky 1ong hidu ning cao
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(iPr)2NH = diisopropyl amin

HOACc = axit axetic

LDA = lithi diisopropylamit

M = mol (ndng d6 phén tir)
MeLi = metyl lithi

mg = miligam

min = phut

mL = mililit

mmol = milimol

mM = milimol

NatOBu = Natri fert-butoxit

N = duong luong (tiéu chudn)
ng = nanogam

nm = nanomet

nM = nanomol

NMP = N-metyl pyrolidon
NMR = cong hudng tir nhan
PPTS = pyridin p-toluensulfonat
pTSA = p-toluenaxit sulfonic
THF = tetrahyrdofuran

TLC = phép séc ky 16p mong
t-BuOH = t-butanol

(T1)20 = triflometanaxit sulfonic anhydrit
pL = microlit

pM = micromol

Nhu duge mb ta trong so dd dugc phac thao hon nita dudi ddy, hop chét 105 1a
hop cht trung gian ma c6 thé ding 1am co s¢ didu ché thudc nhudém ludng séc duge mo
ta & day. Vi dy, nd co thé duoc didu ché nhu duoc thé hién trong so dd1,2,3,4va5. Khi
dugc diéu ché, chirc ning nhém hydroxy ciia hop chét 105 c¢6 thé dwoc st dung dé tao

thanh pyran nhu dugc thiy trong so dd 6.

Sodd 1

-19-



H O H i i
Ngung tu Stobbe ~o OTHP ~ OH
Ri A N DHP, H* ©
|// | y HO I — I
Ra)e! (Rs)n 107 X X
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é o] R1\ﬁ\ngX 9
" OH |// ~o OTHP
R, | § | (Rs)m ~o0 |
+ X
Z R S H 108 >N
Rehm (Rehn Reln

103

R4MgBr, .
R;MgBr H

R7 R7
Re—LOH OH Rs OH
H H*, toluen R
RS - D |
l// \\l / Z XN
104

(Re)eh (Rs)n (Re)m Rsln

105

So d6 1 thé hién mot phuong phéap diéu ché hop chit 105. R va Ry c6 thé duge
chon tir nhém dbi xtng hodc bat d6i xung tuy y dugc thé nhu heteroalkyl, alkyl,
perfloalkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl va heteroxycloalkyl.

Aryl keton 101 c6 thé duoc mua hoic duoc didu ché bing phuong phap Friedel-

Crafts hodc phuong phép Grignard hoic Cuperate dd dwoc biét dén trong linh vuc k§
thudt nay. Vi du, xem tai li¢u: Friedel-Crafts and Related Reactions, George A. Olah,

Interscience Publishers, 1964, tdp 3, chuong XXXI (Aromatic Ketone Synthesis);
“Regioselective Friedel-Crafts Acylation of 1,2,3,4-Tetrahydroquinolin and Related
Nitrogen Heterocycles: Effect on NH Protective Groups and Ring Size” cia Ishihara,
Yugi va déng tac gia, J. Chem. Soc., Perkin Trans. 1, tir trang 3401 dén 3406, 1992;
“Addition of Grignard Reagents to Aryl Acid Cloruas: An efficient synthesis of aryl
ketons” clla Wang, Xiao-jun va déng tac gid, Organic Letters, tdp 7, sb 25, 5593-5595,
2005 va tai liéu tham khao duoc trich din & d4y, ma cac phﬁn duoc dé cap lién quan dén
phuong phép téng hop néu trén dugc két hop trong ban mé ta niy bing cach vién dén.
Phan tmg Stobbe cua aryl keton 101 véi dimetyl sucxinat c6 kali t-butoxit tao thanh san
phdm ngung tu ciia hop chit 102 ma trai qua phan tng déng vong trong anhydrit axetic,
sau d6 1a metanol phan dé tao thanh san phim hop chét 103.
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Hop chét 103 c6 thé cling dugc didu ché tir phan mg thé vong thom 4i nhin qua
trung gian este bt diu tir hop chét 106 bing phwong phép da dwoc biét voi chuyén gia
trong linh vuc nay, vi dy, nhu dugc md ta nita trong tai li¢u: Synthesis, January 1995, tir
trang 41 dén 43; The Journal of Chemistry Society Perkin Transaction 1, 1995, tir trang
235 dén 241 va bang ddc quyén sang ché My sé 7,557,208 B2 ma c4c phin dugc dé cap
lién quan dén phwong phép tdng hop nay dugc két hop & day bing cach vién din.

Khi duge diéu ché, hop chit 103 con c6 thé duoc chuyén hoéa thanh san phim
duoc ngung tu indeno ctia hop chat 105 voi nhiéu phép thé khac nhau trén cu lién két
cacbon qua céc phan tng nhiéu buéc khac nhau ma c6 thé thiy dugc trong bing doc
quyén sing ché My sb 5,645,767; 5,869,658; 5,698,141; 5,723,072; 5,961,892;
6,113,814; 5,955,520; 6,555,028; 6,296,78S; 6,555,028; 6,683,709; 6,660,727; 6,736,998,
7,008,568; 7,166,357; 7,262,295; 7,320,826 va 7,557,208 ma cac phan duoc d& cip lién
quan dén nhom thé trén cdu lién két cacbon duoc két hop & ddy bing cach vién din. Nhu
dugc thé hién trong so @ 1 minh hoa hop chét 103 phan tmg véi thudc thir Grignard, sau
d6 1 phan tng déng vong d thu dwgc hop chat 105.

So db 2
| 0 (o)
HO
o OH NAOH, Etanol, nuéc H OH
! ®
n2 "G
YO RN\ i
(Rs)m (Rs)q (Rs)m (Rs)n
103 201
(0]
DBSA, gia nhiét OH Re OH OH
R | X | > Ry O
/ = N\ l// Q
(Rs)m (Rg)n (Rs)ih (Rs)n
202 203
Re r OH
- . R4 X |
I// \
(R5)m (R5)n
105

-21-



24789

So @ 2 minh hoa phwong phép thir hai d& chuyén héa hop chét 103 thanh hop
chit 105. Sau khi thily phan hop chit 103, sau d6 1a phan tmg déng vong thu duge hop
chit 202. Cacbonyl ciia hop chit 202 c6 thé phan tmg véi chit 4i nhan, nhu thubc thir
Grignard, thudc thir organo lithi, hoic perfloalkyl trimetysilan d& tao thanh hop chit 203.
Re c6 thé dugc duge chon tir nhém dbi xtng hoic bat dbi ximg tuy ¥ dugc thé nhu
heteroalkyl, alkyl, perfloalkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl va
heteroxycloalkyl. Nhém hydroxyl ctia hop chét 203 c¢6 thé d& dang chuyén héa thanh R;
ma c6 thé duge duge chon tir halogen va nhém dbi xung hoac bat dbi xung tuy y dugc

thé nhu alkoxy, silanoxy, heteroaryloxy va aryloxy.

So dd 3
Khir Wolff -
0] OH Kishner OH
- » R4
103 — Ry | N | X |
(Rs) (Rs)m (Rs)n
(R5)m 5/n 301
202
R7
O‘THP Rs OH
—_—.
DHP R A Rio X
—_— | | | |
/ = X\ / Z X\
(Rs)m (Rs)n (Rs)m (Re)n
302 105

So d 3 minh hoa phuong phép thir ba & chuyén héa hop chit 103 thanh hop chét
105. Hop chit 202 trong so db 2 c6 thé dwoc khir thanh 301 bing cach sir dung quy trinh
khir Wolff-Kishner hoic bang phuong phap bién dbi tir phuong phap nay. Cac vi du co
thd duwoc tim thdy trong tai liéu: “Practical procedures for the preparation of N-tert-
butyldimetylilylhydrozones and their use in modified Wolff-Kishner reductions and in
synthesis of vinyl halides va gem-dihalides” ctia Myers, Andrew. G. va ddng tac gia, 126,
5436-5445, 2004 va tai liéu tham khao & ddy ma cac phan dugc & cép lién quan dén quy
trinh khir Wolff-Kishner dugc két hop & ddy bing cich vién din. Sau khi bao vé
hydroxy, hop chit 302 c6 cacbon-gem rét 4i nhin mdt lan khir proton héa bing bazo
gibng nhu LDA hoic thubc thir Grignard metyl. Pbi v6i ngudi ¢ hiéu biét trung binh
trong linh vuc ki thuat ndy, hop chit duoc khir proton 302 cé thé dugc chuyén hoéa thanh
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Re va Ry bing cach cho chung phan (g véi chét 4i dién tir nhu alkyl halit, cacbon dioxit,
axit clorua, nitril va cdc din xuét cloformat. Do do, hop chit 105 c6 thé duoc didu ché
véi Re va Ry duge chon tir hydro, nhém déi xung hodc bt dbi xing tuy y dugc thé duoc
chon tir heteroalkyl, alkyl, xycloalkyl, carboxy, alkylcacbonyl, alkoxycacbonyl,
alkylcacbonyl, alkoxycacbonyl, aminocacbonyl, arylcacbonyl, aryloxycacbonyl, hodc Rs
va Ry c6 thé cing v&i nguyén tir xen giita bat ky dé tao thanh nhém duge chon tir oxo,

xycloalkyl tily ¥ dugc thé va heteroxycloalkyl tly y dugc thé.

So d 4 va 5 tém tit hai phuong phap méi dé didu ché hop chét 105 ma khong

dugc cho 1a da dugce bde 19 trude day.

So do 4
R 1) ngung tu Stobbe
R " R 2) NAOH
5, m\—— -
ré
H
X=Br, |, Cl
401
(Rs) 1
5/m NT Re 1,4-bb sung
\_7 -
OH
(0]
(o}
404
R4 A
Rs) R
Reme —{ ' R (Re)m_,— 6
o N K R
R 7

Anhydrit axetic N\ 7/ 7 Metanol, HC1 \/

_ o - =

) | on
=
(Rs)n (Rs)n
408 105

So dd 4 bét dau tir aryl keton 401. Rs co thé duoc dugc chon tir hydro, nhém dbi
xtng hoic bit dbi ximg tiy y dwoc thé nhu heteroalkyl, alkyl, perfloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, xycloalkyl va heteroxycloalkyl.
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Sau khi phan tmg Stobbe véi dimetyl sucxinat, hgp cht 402 dugc chuyén héa
thanh anhydrit 403. Anhydrit ndy c6 thé dugc chuyén thanh axit indenon 404 ¢6 sir dung
nhdm clorua. Phan tmg 1,4-bd sung c6 thé dugc thuc hién cé st dung chét 4i nhan gibng
nhu thude thir hitu co kim loai, amin, rugu va thiol. Phan ung tao thanh axit indano 405.
R7 ¢6 thé dugc chon tir hydro, nhém dbi xtng hodc bat ddi xtimg tuy y dugc thé nhu
heteroalkyl, alkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, amino,
alkoxy va thiol. Hop chat 405 c6 thé phan tmg v6i thude thir Grignard 406 dé tao thanh
hop chit 407 sau khi ting tinh axit. Hop chit 407 trai qua phan ung déng vong trong
anhydrit axetic, sau d6 1a metanol phin d& tao thanh san phdm 408 ma cé thé duoc

chuyén héa thanh hop chat 105 bing cach thiy phan.

Sodod 5
O

ReMgBr Rs 0
R;MgBr
- . HR7 | A

R4 N

'//
(Rs)mr (Rs)n
102 501

OH
1) Bi(Otf)s, tolen Rs o Re .O
Metanol, HCI
Ry etano Ry ‘ N
2) anhydrit axeti Q
) anhydrit axetic |// \\| / —

So dd 5 bit du tir san phim Stobbe 102 ma phan tmg v&i thube thir Grignard ¢é
tao thanh hop chit 501. R va Ry c6 thé duoc duge chon tir nhom dbi xung hodc bét dbi
xtmg tly ¥ dugc thé nhu heteroalkyl, alkyl, perfloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
xycloalkyl va heteroxycloalkyl. Sau khi xr ly v&i bismut triflat trong toluen va sau dé la
anhydrit axetic, hai phan ing dong vong theo thir tur xay ra trong cung binh phén ng.
Phan tmg hidu qué tao thanh hop chit 408 ma c6 thé duge chuyén héa thanh hop chét
105.
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So dd 6

(Rs)n

105 Cong thuc I

So @6 6 minh hoa phwong phap chuyén héa hop chit 105 thanh hop chit c6 cong
thirc II. Vong pyran c6 cong thirc II dwugc tao thanh bing cach lién hop voi ruou
propargyl 602. Mdi B va B’ dc lap c6 thé dugc chon tir hydro, halogen va nhém dbi
xtmg hodc bat d6i xtmg tity ¥ dugc thé nhwr metanloxenyl, alkyl hoic perfloalkyl, alkenyl,
alkynyl, heteroalkyl, alkoxy, perfloalkoxy, aryl, heteroaryl, heteroxycloalkyl va
xycloalkyl, ho3c trong d6 B va B’ cling véi nguyén tir xen giita bat ky dé tao thanh nhoém
nhu xycloalkyl tily ¥ dugc thé va heteroxycloalkyl tury y dugc thé.

Hop chit dugc mé ta & ddy c6 thé hitu ich ding 1am vat liéu di mau theo 4nh
sang, nhu hop chét d8i mau theo 4nh sang thuan nghich do nhiét va/hosc ché phdm theo
nhiéu phwong 4n khong gidi han khac nhau dugc boc 16 & day. Céac hop chét nay c6 thé
hitu dung trong nhiéu img dung dé tao thanh d8i mau theo anh sang va, néu co thé, cac
tinh chit ludng séc.

Ché phim dbi mau theo 4nh séng theo sang ché c6 thé bao gdm it nhit mot trong
céc hop chit dugc mo ta & ddy va tily ¥ véi it nht mot hop chit ddi mau theo 4nh sing
khac. Ché phim d8i mau theo 4nh sang c6 thé dwugc chon tir nhiéu vét liéu khac nhau. Vi
du vé céc vat lidu nay co thé duoc chon tir:

(a) hop chit d6i mau theo 4nh sang don;

(b) hén hop gdm cac hop chit ddi mau theo 4nh sang;

(c) vat lidu bao gbm it nhit mdt hop chét ddi mau theo 4nh séng nhur nhya polyme

hodc dung dich monome hitu co ;

(d) vat liéu nhur monome hozc polyme ma it nhit m6t hop chit d6i mau theo 4nh

sang dugc lién két hoa hoc;

(e) vat liéu (c) hozc (d) con bao gdm 16p phit d& hau nhu ngin chin duogc sy tiép

xuc cua it nhat myt hop chat d6i mau theo 4nh sang véi vt li€u bén ngoai;
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(f) polyme d6i mau theo 4nh séng; hoic

(g) hdn hop ctia ching.

Séng ché con dé xuit vat dung d6i mau theo 4nh sang bao gbém vit lidu hitu co va
hop chit/ché phdm d6i mau theo 4nh sang theo sing ché duogc lién két vé6i it nhit mot
phﬁn vat lidu hitu co chi. Nhu duge sir dung & ddy, thuat ngit “duoc lién két véi” co
nghia tiép xc truc tiép voi dbi twong hoic tiép xuc gian tiép véi dbi tuong qua mot hodc
nhiéu cAu tric hoic vét liéu khac, it nhat mot trong s§ ching tiép xuc truc tiép voi dbi
tuong. Hon nita, hop chit d6i mau theo anh séng co thé duoc lién két voi it nhit mot
phin ciia chét chil bang cach két hop vat liéu chii hodc bing cich ghép 1én trén vt lidu
chii, vi duy, 12 phin cta 16p phu hosic 16p. Ngoai hop chit ddi mau theo 4nh sang, ché
phim d6i mau theo 4nh sang con c6 thé bao gdm it nhit mdt chit phu gia dugc chon tir
thuéc nhudm, chét thic ddy qué trinh lién két, chit chéng oxy héa, chit phu gia ting
cudng dong hoc, chit khoi mao quang hoa, chét khoi mao nhiét, chét &rc ché polyme hoa,
dung mdi, chét 1am 6n dinh 4nh sang, vi dy, chit hip thu 4nh sang tir ngoai va chét lam
4n dinh amin can trg khong gian, chit 1am 6n dinh nhiét, chét giai phéng khuon, chét
kiém soét Iwu bién, chit lam béng, chét loai bo géc tu do, chét gel hoa va chét thiic day su
két dinh.

Céc vi du khong gi6i han v& vt liéu hitu co chit ma c6 thé duoc st dung cung vai
nhiéu phuong 4n khong gidi han khéc nhau dugce bdc 16 & day bao gém vat liéu tinh thé
long va vat li€u polyme.

Céc vi du vé vit lidu polyme bao gdm homopolyme va copolyme, duoc diéu ché
tir monome va hdn hop monome dugce bdc 16 trong bing déc quyén sang ché M§ sb
5,962,617 va bing doc quyén sang ché My s6 5,658,501 tir cot 15, dong 28 dén cot 16,
dong 17, trong d6 phin md ta vé vat liéu polyme trong cic bing ddc quyén sang ché My
nay dugc két hop mét cach cu thé & day béng cach vién din, vat liu oligome, vat liéu
monome hozc hdn hop hoic t6 hop ciia ching. Vat liéu polyme c6 thé 13 vat lidu polyme
déo nhiét hojic rin nhiét, c6 thé 1a trong sudt hodc trong v& mit quang hoc va cé thé c6
chi sb khiic xa dugc yéu cdu bit ky. Cac vi du khong giéi han v& monome va polyme
dwoc mb ta bao gdm: polyol(alyl cacbonat) monome, vi du, alyl diglycol cacbonat nhur
dietylen glycol bis(alyl cacbonat), ma monome dugc ban dudi nhan hi€u CR-39 boi PPG
Industries, Inc.; polyurea-polyuretan (polyurea-uretan) polyme, ma duoc diéu ché, vi dy,

bing phan Umg cua polyuretan prepolyme va chit luu héa diamin, ché phim ddi véi
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polyme ndy dugc ban dudi nhadn hi€u TRIVEX boi PPG Industries, Inc.; cacbonat
monome dugc két thic biang polyol(met)acryloyl; dietylen glycol dimetacrylat monome;
phenol metacrylat monome dugc etoxyl héa; diisopropenyl benzen monome; trimetylol
propan triacrylat monome dugc etoxyl hda; etylen glycol bismetacrylat monome;
poly(etylen glycol) bismetacrylat monome; uretan acrylat monome; poly(bisphenol A
dimetacrylat dugc etoxyl hoa); poly(vinyl axetat); poly(rugu vinylic); poly(vinyl clorua);
poly(vinyliden clorua); polyetylen; polypropylen; polyuretan; polytiouretan;
polycacbonat déo nhi€t, nhu nhya cacbonat dugc li€n két thu dugc tir bisphenol A va
phosgen, vat liéu ndy dugc ban dudi nhan hi¢u LEXAN; polyeste, nhu vét li¢u dugc ban
dudi nhdn hi€u MYLAR; poly(etylen terephtalat); polyvinyl butyral; poly(metyl
metacrylat), nhu véat liéu dugc ban dudi nhén hi¢u PLEXIGLAS va polyme dugc didu
ché bang cach phan umg isoxyanat da chic véi polythiol hodc polyepisulfua monome,
hodc dugc homopolyme hda hodc cung va/hoac terpolyme hda vai polythiol,
polyisoxyanat, polyisothioxyanat va titly y monome khdong no dugc etylen héa hoéc vinyl
monome chira vong thom dugc halogen héa. Cling dugc du dinh 1a copolyme cua
monome ndy va hdn hop ctia polyme duge mé ti va copolyme véi cac polyme khéc, vi
du, @ tao thanh copolyme khéi hodc san phdm cé mang luéi dan xen. VAt lidu polyme
cling c6 thé 1a vat lidu tu lién két.

Polyme c6 thé dugc 1a copolyme khdi hogic khong khdi. Copolyme khéi nay c6 thé
bao gdm khéi cting va khdi mém. Hon nita, polyme c6 thé 1a copolyme khong khdi (tirc
13, copolyme ma khéng c6 khdi 16n ctia gbc monome cu thé), nhu copolyme ngiu nhién,
copolyme thay thé, copolyme tuin hoan va copolyme théng ké. Phin mé ta ciing nhim
dén bao gém copolyme ctia nhiéu hon hai dang khac nhau ctia gbc copolyme.

Vit ligu hitu co chi c6 thé dugc chon tir polyacrylat, polymetacrylat, poly(Ci -Ci2)
alkyl metacrylat, polyoxy(alkylen metacrylat), poly (phenol metacrylat dugc alkoxy hoa),
xenluloza axetat, xenluloza triaxetat, xenluloza axetat propionat, xenluloza axetat butyrat,
poly(vinyl axetat), poly(rugu vinylic), poly(vinyl clorua), poly(vinyliden clorua),
poly(vinylpyrolidon), poly((met)acrylamit), poly(dimetyl acrylamit), poly(hydroxyetyl
metacrylat), poly((met) axit acrylic), polycacbonat déo nhi€t, polyeste, polyuretan,
polytiouretan, poly(etylen terephtalat), polystyren, poly(alpha metyltyren), copoly(styren-
metylmetacrylat), copoly(styren-acrylonitril), polyvinylbutyral va polyme ctia thanh phin

nhém bao gdm monome polyol(alyl cacbonat), acrylat monome mét chirc, monome
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metacrylat mét chirc, monome acrylat da chitc, monome metacrylat da chitc, monome
dietylen glycol dimetacrylat, monome diisopropenyl benzen, monome rugu polyhydric
dugc alkoxy hoa va monome dialyliden pentaerythritol.

Ngodi ra, vat liéu hitu co chi c6 thé 13 homopolyme hoic copolyme ciia céc
monome dugc chon tir acrylat, metacrylat, metyl metacrylat, etylen glycol bis metacrylat,
bisphenol A dimetacrylat dugc etoxyl héa, vinyl axetat, vinylbutyral, uretan, thiouretan,
dietylen glycol bis(alyl cacbonat), dietylen glycol dimetacrylat, diisopropenyl benzen va
trimetylol propan triacrylat dugc etoxyl héa. Vat liéu polyme thuong bao gdm vt liéu
tinh thé long, vat liéu tu lién Kkét, polycacbonat, polyamit, polyimit, poly(met)acrylat,
polyxyclic alken, polyuretan, poly(urea)uretan, polytiouretan, polytio(urea)uretan,
polyol(alyl cacbonat), xenluloza axetat, xenluloza diaxetat, xenluloza triaxetat, xenluloza
axetat propionat, xenluloza axetat butyrat, polyanken, polyalkylen-vinyl axetat,
poly(vinylaxetat), poly(rwgu vinylic), poly(vinyl clorua), poly(vinylformal),
poly(vinylaxetal), poly(vinyliden clorua), poly(etylen terephtalat), polyeste, polysunfon,
polyolefin, copolyme ctia chiing, va/ho#ic hdn hgp ctia ching.

Hon nita, vit liéu hitu co chil ¢6 thé tao thanh chi tiét quang hoc hoic mot phin
ctia chiing. Céc vi du khong giéi han vé chi tiét quang hoc bao gdm bd phan ding trong
nhin khoa, bd phan hién thi, ctra sb va gwong. Nhu dugc st dung & day, thuat ngit
“quang hoc” nghia 1a thudc v& hoic lién quan dén anh sang va/hoic sy nhin. Vi dy, mic
du khong c6 gi6i han & day, theo nhiéu phuong 4n khong giéi han khac nhau, chi tiét
hoic thiét bi quang hoc c¢6 thé dugc chon tir chi tiét va thiét bi nhin khoa, chi tiét va thiét
bi hién thi, ctra s§, guong, vét liéu bao goi nhu gidy boc va chi tiét va thiét bi té chira bao
tinh thé 10ng hoat d6ng va thu dong.

Nhu dugc str dung & day, thudt ngit “nhan khoanghia la thude vé hoic lién quan
dén mét va su nhin. Cac vi du khong gidi han vé& bd phan ding trong nhan khoa bao gdm
kinh hiéu chinh va kinh khong hiéu chinh, bao gdm kinh don diém nhin hoic da diém
nhin ma c6 thé 12 kinh da diém nhin phan doan hozc khong phan doan (nhw, nhung khong
chi giéi han &, kinh hai ti€u cu, kinh ba ti€u cu va kinh téng tAm nhin cta mit), cling nhu
cac thanh phﬁn khéc dugc sir dung dé hiéu chinh, bao vé, hoic ting cudng (bén ngoai
hodc ngugc lai) su nhin, bao gém nhung kh6ng chi gi¢i han &, kinh ap trong, kinh ndi thi,
kinh Iap va kinh bao v€ hodc kinh che mit. Nhu dugc st dung ¢ day, thuat ngir “hién thi”

nghia 1a sy thé hién théng tin c6 thé doc dwgc bing may hoic c6 thé nhin thiy & dang tir
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ngit, sd, ky hiéu, thiét ké hodc hinh v&. Céac vi du khong gidi han vé bd phan hién thj va
thiét bj bao gdbm man chiéu, man hinh va vit dung an toan, bao gdm nhung khéng chi

gidi han ¢, bd phan danh diu an toan va d4nh diu x4c nhan. Nhu duoc st dung & day,

2
A%

thuat ngit “ctra s6” nghia 1a khoang hd phit hop dé cho phép su truyén birc xa qua. Céc vi
du khong gi6i han vé cira s§ bao gdbm kinh anh trong may bay va 6 t6, kinh loc, man chén
va bd chuyén quang hoc. Nhu dugc sir dung & déy, thuat ngit “guong” nghia 14 bé mat
ma phan xa phan 16n dnh sang toi.

Vi dy, vat liéu hitu co chi c6 thé 13 bd phén ding trong nhan khoa va cu thé hon
14, kinh mét.

Hon nita, dugc du dinh réng céc hop chét d6i mau theo anh sang dugc mo ta & day
c6 thé duge st dung ri€ng r& hodc két hop véi it nhét mot hop chét d6i mau theo 4nh sang
hitu co bd sung khéc c6 it nhét mot gia tri ti da cta do hép thu dugc hoat héa nim trong
khoang tir 300nm dén 1000nm, bao gdm (hoic chét chira ciing loai). Vi du, hop chét dbi
mau theo 4nh sang dugc boc 16 & dy c6 thé dugc két hop véi it nhdt mot hop chit dbi
mau theo 4nh sdng hitu co thong thudng khéc sao cho t5 hop ciia hop chét di mau theo
anh séng khi dugc hoat hda thé hién mau sic mong mudn. Cac vi du khong gidi han vé
hop chét d6i mau theo anh sang hiru co théng thuong phit hop bao gdm pyran, oxazin,
fulgit va fulgimit dugc md ta dudi day.

Céc vi dy khong gidi han vé& pyran d6i mau theo 4nh sang b sung thuan nghich do
nhiét bao gdm benzopyran, naphtopyran, vi du, naphto[1,2-b]pyran, naphto[2,1-b]pyran,
naphtopyran dugc ngung tu indeno, nhur dugc bdc 16 trong bing ddc quyén sang ché My
s6 5,645,767 va naphtopyran di vong dugc ngung tu, nhu dugc boc 16 trong béng doc
quyén sang ché My§ s6 5,723,072, 5,698,141, 6,153,126 va 6,022,497, do d6 duoc két hop
bing cach vién din sy boc 16 clia naphtopyran niy; spiro—9-fluoreno[1,2-b]pyran;
phenantropyran; quinopyran; floanthenopyran; spiropyran, vi du,
spiro(benzindolin)naphtopyran, spiro(indolin)benzopyran, spiro(indolin)naphtopyran,
spiro(indolin)quinopyran va spiro(indolin)pyran. Cac vi du cu thé hon vé naphtopyran va
chét d5i mau theo anh sang hitu co bd sung duge mb ta trong bing doc quyén sang ché
Y%\ s6 5,658,501, do d6 cac ph?m duoc dé cap dugc két hop cu thé béng cach vién din.
Spiro(indolin)pyran ciing dugc md ta trong tai liéu: Techniques in Chemistry, Volumn

III, “Photochromism”, chapter 3, Glenn H. Brown, Editor, John Wiley va Sons, Inc., New

York, 1971, do d6 cac phin dugc dé cap duoc két hop bing cach vién dan.
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Céc vi du khong gidi han v& oxazin ddi mau theo anh sang bd sung thudn nghich
do nhiét bao gém benzoxazin, naphtoxazin va spiro-oxazin, vi du,
spiro(indolin)naphtoxazin, spiro(indolin)pyridobenzoxazin, spiro(benzindolin)
pyridobenzoxazin, spiro(benzindolin)naphtoxazin, spiro(indolin)benzoxazin,
spiro(indolin)fluorantenoxazin va spiro(indolin)quinoxazin.

Céc vi du khong gidi han khac vé fulgit d8i mau theo 4nh sang bd sung thuidn
nghich do nhiét bao gdm: fulgimit va 3-furyl va 3-thienyl fulgit va fulgimit ma dugc boc
19 trong bing doc quyén sing ché M§ sb 4,931,220 (trong d6 cac phin d& cip dén
fulgimit nay do d6 duogc két hop cu thé bing cach vién din) va hdn hop vat lidw/ hop chét
d6i mau theo 4nh séng bét ky néu trén.

Vi dy, duge dw dinh ring hop chit ddi mau theo 4nh sang duoc boc 16 & day co thé
duoc st dung riéng r& hogic két hop véi hop chit d6i mau theo 4nh sang hitu co thong
thudng khac (nhu duge mo ta trén day), sb lugng hodc ty 1€ sao cho vat li€u hitu co cha
ma duge két hop vao hop chét ddi mau theo 4nh sdng, hoc vt liéu hitu co chii dugc phu
1én trén né c6 thé thé hién mot mau sic holic cac mau sic mong mudn trong trang thai
duoc hoat héa hodc “bi mit mau”. Do dé, luong hop chit d6i mau theo 4nh sang dugc s
dung khéng gi6i han mién sao lwong nay da dé tao hiéu qua ddi mau theo 4nh sang mong
mudn. Nhu duge st dung & day, thudt ngit “luong dbi mau theo anh sang” dé cap dén
lwong hop chit d6i mau theo 4nh sédng cin thiét d& tao hiéu qua di mau theo anh sang.

Séang ché ciing dé xuét vat dung d6i mau theo 4nh sang bao gdm nén va 16p phu it
nh4t mot phan chira ché phim phi ¢ lugng di mau theo 4nh sang cta hop chit dbi mau
theo 4nh sang theo sang ché duoc lién két véi it nhat mot phan cta it nhit mot bé mit ca
ching ciia nén. Hon nita, mic du khéng giéi han & déy, it nhit mot phan cua 16p phu it
nhit mot phin cé thé it nhit dwoc thiét 1ap mot phan. Nhu duge sir dung & day, thuat ngir
“thiét 1ap” nghia 14 diéu chinh theo huéng mong mudn.

Vi dy, theo phuong 4n khong gi6i han néu trén, ché phdm phi c6 thé duge chon
tir, khong chi gidi han &, ché phdm pha polyme, son va muc. Hon nita, ngoai hop chit
d6i mau theo anh sang dwoc boc 16 & day, ché phdm phu theo nhiéu phwong an khéng
gidi han khéac nhau con c6 thé bao gdm it nhit mét hop chit ddi mau theo 4nh séng hitu
co thong thudng khéac cd it nhét bao gém mot gia tri tdi da cua do hép thu duogc hoat hoa

nim trong khoang tir 300nm dén 1000nm.
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Céc vi du khong giéi han vé nén phit hop ma ché phim phu bao gém lugng ddi
mau theo 4nh sing cia hop chit d6i mau theo 4nh sang c6 thé dugc pha bao gdm thuy
tinh, khdi xay, vai dét, gém, kim loai, gb, giéy va vat liéu hitu co polyme. Céac vi du
khéng gi6i han v& vat liéu hitu co polyme phit hop dugc néu trén.

Hon nita, sang ché con dé xuét chi tiét quang hoc bao gdm nén va 16p phu it nhat
mdt phin bao gdm it nhit mot hop chét ddi mau theo 4nh sang theo sang ché dugc lién
két véi it nhit mot phin cta nén. Cac vi du khong gi6i han vé chi tiét quang hoc bao
gém, b6 phan dung trong nhin khoa, bd phin hién thi, cira sb va guong. Vi du, chi tiét
quang hoc c6 thé 12 bo phan ding trong nhin khoa va nén c6 thé 13 nén nhan khoa duge
chon tir kinh hiéu chinh va kinh khéng hiéu chinh, kinh duoc tao thanh timg phan va kinh
khong sb.

Mic du khdng gidi han ¢ day, chi tiét quang hoc c6 thé bao gém lugng hop chét
d6i mau theo 4nh sang bét ky cin thiét & dat dwoc tinh chit quang hoc mong muén, nhu,
nhung khéng chi gi¢i han &, tinh chit d6i mau theo 4nh sang va tinh chit ludng sic.

Céc vi dy khong giéi han khac vé nén ma thich hop d& sir dung két hop voi
phuong 4n khéng gidi han néu trén bao gém nén khéng mau, nén mau, nén ddi mau theo
anh sang, nén d6i mau theo anh sang mau, nén phéan cuc tuyén tinh, nén phén cyc tron,
nén phén cuc dang elip, nén phén xa va dia séng hoac nén tc ché, vi dy, dia song mot
phin tu va dia séng mot phin hai. Nhu duoc sir dung & ddy, lién quan dén nén thuat ngit
“khéng mau” nghia 12 nén ma co ban 13 khong c6 chit phu gia tao mau (nhu, nhung
khong chi giéi han &, thudc nhudém théng thudng) va c6 phd hip thu ddi voi birc xa nhin
thdy ma khong thay ddi dang k& phan tmg véi birc xa quang héa. Hon nita, lién quan dén
nén thuat ngit “mau” nghia 13 nén c6 chit phu gia tao mau (nhw, nhung khong chi gi6i
han &, thu6c nhuém théng thirérng) va phd hip thu cho birc xa nhin thiy ma khéng thay
d6i dang ké phan g voi birc xa quang hoa.

Nhu dugce st dung & day, thudt ngit “phan cuc tuyén tinh” lién quan dén nén &
cap dén nén dugc 1am thich ung vdi buc xa phan cuc tuyén tinh (tic 13, han ché dao dong
cta vecto dién tich ctia song 4nh sang theo mt hudng). Nhu duge st dung ¢ day, thuat
ngit “phan cuc tron” lién quan dén nén d& cip dén nén duoc 1am thich Ung vai birc xa
phan cyc tron. Nhu duge st dung & day, thuat ngit “phan cuc dang elip” lién quan dén
nén d& cap dén nén ma phu hop véi birc xa phan cuc dang elip. Nhu dugce sir dung & day,

thuat ngit “d6i mau theo 4nh sang” lién quan dén nén dé cap dén nén c6 phd hép thu cho
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birc xa nhin thdy ma thay ddi phan tmg véi it nhit birc xa quang héa va 13 thuan nghich
do nhiét. Hon nita, Nhu dugc sir dung & ddy, lién quan dén nén, thut ngit “d6i mau theo
anh sang mau” nghia 13 nén chira chit phu gia tao mau ciing nhu hop chit d6i mau theo
4nh sang va c6 phd hip thu cho birc xa nhin thiy ma thay dbi phan tng véi it nhit birc xa
quang héa va 13 thuan nghich do nhiét. Do d6, vi du, nén d6i mau theo 4nh sang mau c6
thé c6 dic tinh mau thir nhit cia chit tao mau va dic tinh mau tht hai caa td hop cia
chét tao mau va hop chit d6i mau theo 4nh séng khi dugc tiép xtic véi birc xa quang hoa.

Sang ché ciing dé cap dén chi tiét quang hoc bao gbm nén va 16p pha it nhat mot
phén bao gdm it nhat mdt hop chit d6i mau theo 4nh séng theo sang ché duoc lién két voi
it nhit mo6t phin cta nén. Nhu duge mé ta trén day, chi tiét quang hoc theo sang ché c6
thé 12 bo phan hién thi, nhu, nhung khong chi gioi han &, man chiéu, man hinh va chi tiét
béo vé. Vi du, chi tiét quang hoc c6 thé 1a bd phén hién thi bao gém nén thit nhét c6 bé
mit thir nhat, nén thir hai c6 bé mit thir hai, trong do bé mit thir hai ctia nén thir hai dbi
dién va céch timg phﬁn bé mit ctia nén thir nhét sao cho xé4c dinh khoang cach; va vat lidu
16ng bao gdm it nhat mot hop chit ddi mau theo 4nh sang theo sang ché dbi dién trong
khoang céch dugc xéc dinh béng b& mat thir nhét coa nén thir nhét va bé mit thir hai cia
nén thir hai.

Nén thir nhét va thir hai doc 1ap co thé dwoc chon tir nén khong mau, nén mau, nén
d6i mau theo 4nh séng, nén d6i mau theo 4nh sang mau, nén phan cyc tuyén tinh, nén
phéan cuc tron, nén phan cuc dang elip va nén phan xa va nén tc ché.

Sang ché ciing d& xuét chi tiét bao vé bao gdm nén va it nhit mot hop chat dbi
mau theo 4nh sang theo sang ché dugc 1ién két véi it nhit mot phan cta nén. Vi du khong
gi6i han v& chi tiét bao vé bao gém bd phan danh diu bao vé va danh du xac nhan ma
duqc lién két voi it nhit mot phin cia nén, nhu va khong chi gi6i han &: thé vao va gidy
phép, vi dy, vé, thé ra vao, ching minh nhan dan hoéc thé thanh vién, thé ghi ng v.v.; vin
kién thuong lugng va khong thuong luong, vi du, hdi phiéu, séc, tréi phiéu, héa don, gidy
gui tién, cd phiéu, v.v.; céc tai li€u chinh phu, vi du, tién té, giéy phép, chimg minh nhan
dan, thé loi nhuén, thi thuc, ho chiéu, béng cép chinh quy, védn ban phéap ly v.v.; cac mat
hang tiéu thy, vi dy, phin mém, dia cimg (“CD”), dia hinh ki thuit s6 (“DVD”), may
méc, mit hang dién tr, mit hang thé thao, xe 6td, v.v.; thé tin dung; va thé ghi tén hang

héa, nhan hi€u va bao goi.
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Mic du khéng giéi han & day, chi tiét bao vé c6 thé dwoc lién két véi it nhit mot
phén ctia nén duge chon tir nén trong sudt va nén phan xa. Theo mot cach khac, trong do
nén phan xa dugc yéu cau, néu nén khong phan xa hodc du phan xa dbi voi ung dung
dugc du dinh, vat liéu phan xa co thé dugc phu 1én it nhét mot phén ctia nén trudce khi bd
phan danh diu bao vé dugc pht trén d6. Vi du, 16p pht nhdm phan xa c6 thé duoc phu
1én it nhat mot phﬁn ctia nén trude khi tao thanh chi tiét bao vé trén d6. Van hon nita, chi
tiét bao vé c6 thé dugc lién két voi it nhit mot phﬁn ctia nén dugc chon tir nén khong
mau, nén mau, nén d6i mau theo anh sang, nén d8i mau theo 4nh sang mau, nén phén cuc
tuyén tinh, nén phéan cuc tron va nén phan cuc dang elip.

Hon nita, chi tiét bio vé néu trén con c6 thé bao gdm mot hodc nhidu cac 16p phu
khac hoic tAm dé tao thanh chi tiét bao vé phan xa nhiéu 16p c6 déc tinh phu thude géc
nhin nhu duge md ta trong bang doc quyén sing ché M¥ sb 6,641,874 ma cac phan dugc
@& cap lién quan dén mang da phan xa tir d6 dugc két hop cu thé bing cach vién din &
day.

Vit dung d6i mau theo 4nh séng va chi tiét quang hoc dwoc mb ta trén day c6 thé
duoc tao thanh béng phuong phép da duogc biét trong linh vuc k¥ thuat nady. Mac du
khong gi6i han & day, duoc du dinh ring hop chit ddi mau theo 4nh sang duge boc 16 &
day c6 thé duoc lién két v6i nén hoidc vat lidu chu b%mg cach két hop vao trong vat li¢u
chi1 hozic phti 1én trén vat liéu cha hodic nén, nhu & dang 16p phu.

Vi du, hop chit d6i mau theo 4nh séng co thé duoc két hop vao vat li€u hitu co
chii bing c4ch hoa tan hozc phan tan hop chit d6i mau theo 4nh séng trong vat lidu chy,
vi du, dGc nd vao vi tri béng cach bd sung hop chit d8i mau theo 4nh sédng vao vat liéu
chi monome trude khi polyme héa, viéc tAm hop chét dbi mau theo anh sadng vao vat li€u
chii bing céch nhing vat liéu chu vao dung dich néng chira hop chét d6i mau theo anh
séng hogic bing cich truyén nhiét. Nhu duoc st dung & ddy, thust ngit “nhiing” bao gdm
viéc thdm qua ctia riéng hop chit d6i mau theo 4nh sang vao vat liéu cha, dung moi hd
trg viéc truyén hop chat d6i mau theo 4nh sang vio polyme x8p, truyén pha bay hoi va
c4c phuong phép truyén khéc.

Ngodi ra, hop chit d6i mau theo 4nh sang dugc boc 16 & day c6 thé duoc phu 1én
vét liéu hitu co cht hodc nén khic & dang mét phén ciia ché phém pha (nhu dugc mo ta
trén day) hosc tAm bao gdm hop chét ddi mau theo anh sang. Nhu duoc st dung ¢ day,

thuat ngit “16p pht” nghia 13 mang duge d& thu dugc tir ché phim c6 thé chay duge ma
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c6 thé hogic khong thé c6 d6 day gidng nhau. Nhu duoc sir dung & ddy, thuat ngit “tm”
nghia 13 mang trudc tao thanh cé d6 day thuong gidng nhau va c6 kha ning ty d&. Trong
truomg hop ndy, chit hip thu 4nh sang tir ngoai c6 thé duoc tron voi vat liéu ddi mau theo
anh sang trudc khi bd sung vao 16p phu hodc tAm hodic chét hép thu c6 thé dugc chéng
1én, vi du, chéng 1€n, 13 16p pht hodc mang gitta vat dung d8i mau theo 4anh sang va anh
sang toi.

Phuong phép khong giéi han dé phu ché phdm pha chita hop chit dbi mau theo
anh sang dugc boc 16 & day bao gdm cac phwong phéap da biét trong linh vuc k¥ thuat nay
dé phi 16p pht, nhw, pht quay, phii phun, phi phun va quay, phtt mang chén, pha dong,
phil nhiing, ép phun, dtc, phti cudn, phit ddy va ép trén. Lép pht (ma cé thé & dang ché
phdm phi) bao gdm hop chét d6i mau theo anh sang c6 thé dugc phi 1én khuén va nén c6
thé dugc tao thanh trén dau 16p pha (tic 13, ép trén). Ngoai ra hoic theo cach khéc, ché
phdm phii ma khong c6 hop chit d6i mau theo 4nh sang trude tién c6 thé dwoc phu 1én
nén hoic vat liéu hitu co cha béng céach str dung ky thuat bét ky néu trén va sau d6 tim
hop chét d6i mau theo 4nh sang nhu dwoc mo ta trén day.

Céc vi du khong gii han vé& ché phim phii cia mang tao thanh polyme ma c6 thé
bao gbém vt liéu ddi mau theo 4nh séng nhu sau: 16p pha tinh thé 16ng ludng séc hoic
d6i mau theo 4nh sang, nhu dugc mé ta trong bing doc quyén sang ché My sb 7,256,921
tir cot 2, dong 60 dén cot 94, dong 23; 16p phi polyuretan ddi mau theo 4nh sang, nhur
dugc md ta trong bing doc quyén sang ché My sb 6,187,444 tir cot 3, dong 4 dén cot 12,
dong 15; 16p phii nhya aminoplat d6i mau theo 4nh sang, nhu dugc mé ta trong bing doc
quyén sang ché My sd 6,432,544 tir cot 2, dong 52 dén cot 14, dong 5 va 6,506,488 tir cot
2, dong 43 dén cot 12, dong 23; 16p phu polysiloxan dbi mau theo anh séng, nhu dugc
md ta trong bing ddc quyén sang ché M s6 4,556,605 tir ¢t 2, dong 15 dén cot 7, dong
27; 16p phi poly(met)acrylat d6i mau theo 4nh sang, nhu dugc mé ta trong bing ddc
quyén sang ché My sb 6,602,603 tir cot 3, dong 15 dén cot 7, dong 50, 6,150,430 tir cot 8,
dong 15 dén 38 va 6,025,026 tir cot 8, dong 66 dén cot 10, dong 32; 16p phit d6i mau theo
4nh sang polyanhydrit, nhu dugc mé ta trong bing doc quyén sang ché M¥ s6 6,436,525
tir cOt 2, dong 52 dén cot 11, dong 60; 16p ph polyacrylamit d6i mau theo anh séng nhur
duoc mo ta trong bang doc quyén sang ché My s6 6,060,001 tir cot 2, dong 6 dén cot 5,
dong 40; 16p pht nhua epoxy ddi mau theo anh sang, nhu dugc md ta trong bing doc
quyén sang ché My s§ 6,268,055 tir cot 2, dong 63 dén cot 15, dong 12; va 16p phu
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poly(urea-uretan) d5i mau theo 4nh séng, nhu dwoc mo ta trong bing doc quyén séang ché
My sb 6,531,076 tir cot 2, dong 60 dén cot 10, dong 49. Viée boc 16 trong céc bing doc
quyén sang ché M§ néu trén lién quan dén polyme tao mang, tir d6 duoc két hop bing
céch vién dan.

Phuong phép khong gi6i han ¢ phii tm bao gdm hop chat d6i mau theo 4nh séng
d‘_uqc boc 16 & day 1én nén bao gém, vi dy, it nhat mot trong sb cac phuong phép: can
mong, néng chay, dic trong khuén va lién bam két dinh tAm polyme 1én it nhit mot phin
cta nén. Nhu duge st dung & day, viéc dac trong khudn bao gém nhiéu ki thuét dac khéc
nhau, nhu, nhung khéng chi gi6i han &: ép trén, trong d6 tm duoc dit trong khudn va
nén dugc tao thanh (vi duy, b'?mg cach duc) 1én trén it nhit mot phﬁn cta nén; va ép phun,
trong do nén duoc tao thanh xung quanh tdm. Hon nita, duoc du dinh réng hop chét dbi
mau theo 4nh sdng c6 thé duoc phu 1én tAm la 16p phi1, duoc két hop vao tAm bing cach
thim hoic bing phuong phap phit hop khéc, trudce khi phi 1én tAm 1én nén hodc sau do.

TAm polyme c6 thé bao gdm ché phim polyme ctia nhidu polyme khac nhau bat
k¥, bao gdm ca polyme rén nhiét va polyme déo nhiét. Nhu duogc st dung & day, thuat
ngit “polyme” duogc du dinh bao gdm ca polyme va oligome, ciing nhu ¢ homopolyme
va copolyme. Polyme niy c6 thé bao gdm, vi du, polyme acrylic, polyme polyeste,
polyme polyuretan, polyme poly(urea)uretan, polyme polyamin, polyme polyepoxit,
polyme polyamit, polyme polyete, polyme polysiloxan, polyme polysulfit, copolyme cta
ching va hén hop ctia chiing. Céc polyme théng thuong cé thé 1a polyme bt ky ciia cac
loai nay dugc tao ra bing phuong phap bit ky da dugc biét dén trong linh vyc ki thut
nay.

Polyme duoc sir dung dé tao thanh tdm polyme ciing c6 thé bao gdm céc nhém
chirc bao gdm, nhung khong chi giéi han &, nhém axit carboxylic, nhém amin, nhém
epoxit, nhdm hydroxyl, nhém thiol, nhom carbamat, nhom amit, nhém urea, nhom
isoxyanat (bao gdm nhém isoxyanat tao khdi) nhém mercaptan, nhém khéng no etylen,
vi dy, nhém acrylat), nhém vinyl va t6 hop ctia ching. H8n hop thich hop ctia nhya tao
mang cling c¢6 thé dugc sir dung trong diéu ché ché phdm phil. Néu ché phdm polyme ma
tdm polyme duoc tao thinh bao gdm nhém chirc chira polyme (nhw nhém chic chta
polyme néu trén bt ky), ché phdm polyme con cé thé bao gdm vat lidu c6 nhém chirc

phan mg v&i polyme ndy. Phan tng c6 thé dwoc don gian hoéa, vi dy, bing nhiét, khoi
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mao quang hoc, oxi héa, va/hoic ki thuit luvu héa birc xa. Hon hop gdm polyme bit ky
néu trén cling dugc dy dinh. |

Céac vi du khong gi6i han khac vé& polyme thich hop sir dung d& tao thanh tim
polyme theo sang ché 1 copolyme khéi déo nhiét ctia polyalkyl(met)acrylat va polyamit
duge mo ta trong don sang ché M§ s6 2004/0068071 A1l tir doan [0020] dén doan [0042],
cac doan cu thé duoc két hop béng cach vién din & day; va don séng ché My sb
6,096,375 tir cot 18, dong 8 dén cot 19, dong 5, cac doan cu thé duoc két hop bing cach
vién din & day.

TAm polyme c6 thé bao gdm polyme dan hdi, vi du polyme dan hdi déo nhiét. Nhu
duoc sir dung & day, thuat ngir “polyme dan hdi” nghia 13 polyme ma c6 mirc do co gidn
va dan hdi cao sao cho c¢6 kha ning bién dang thuin nghich it nhit mot phin hoic kéo
gidn. Trong mdt sd trudong hop, khi dugc kéo gidn, phan tir nhwa dan hdi dwoc sip xép
thing hang va c6 thé chip nhan theo khia canh sip xép tinh thé; va khi giai phéng, chat
dan hdi nay ¢ mot chirng muc nhét dinh c6 thé trd lai trang thai khong dugc sép xép ban
dau. P6i voi muc dich cta séang ché, polyme dan hdi c6 thé bao gdm polyme déo nhiét,
polyme dan hdi déo nhiét va polyme rén nhiét d& xuét polyme trong phdn mé ta dugc dé
xuét néu trén dbi véi “polyme dan hdi”.

Polyme dan hdi c6 thé bao gdm nhiéu dang dan hdi bt ky da dugc biét dén trong
linh vuc k¥ thuat niy, bao gdm nhung khéng gi6i han &, copolyme ciia polyme bit ky
néu trén. Trong phuong 4n theo sang ché, polyme dan héi c6 thé bao gdm copolyme khéi
c6 ete va/hoic lién két este trong truc chinh ctia polyme. Vi du v& copolyme khdi phtt hop
¢6 thé bao gdm, nhung khong chi giéi han &, copolyme khéi poly (amit-ete), copolyme
khdi poly (este-ete), copolyme khéi poly (ete-uretan), copolyme khéi poly (ester-uretan),
va/hoic copolyme khéi poly (ete-urea). Vi du cu thé thich hop vé polyme dan hdi nay cé
thé bao gdm, nhung khong chi giéi han &, polymer c6 gié tri thuong mai dudi nhan hiéu
DESMOPAN® va TEXIN® tir Bayer Material Science; ARNITEL® tir Royal DSM; va
PEBAX® tir Atofina Chemicals hodc Cordis Corpofation.

Hon nita, nhu dugc mo ta trén day, hop chit d8i mau theo anh sédng dugc bdc 10 &
day c6 thé dugc két hop hodic sir dung riéng r& hoic trong tb hop clia it nhat mot hop chit
d6i mau theo 4nh séng hitu co thong thudng khac, ma ciing ¢ thé duoc sir dung hoic
duoc két hop vao vat lidu chii va nén nhu dugc mod ta trén ddy. Lop phu bd sung co thé

duoc phu 1én vt dung dbi mau theo 4nh sing bao gdm 16p phi d6i mau theo 4nh séng
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khac, 16p phu chdng phan xa, 16p phu phan cuc tuyén tinh, 16p phi chuyén tiép, 16p phu
16t, 16p phu két dinh, 16p phi guwong va 16p phi bao vé bao gdm I6p phu chéng swong
mu, 16p pht ngin oxy va 16p phit hip thu 4nh sang tir ngoai.

Céc phuong 4n duge mé ta & day duoc minh hoa bd sung bing vi du khong gidi

han dudi day.
Vi du thwe hién sing ché

Sang ché d3 dugc mo ta véi viee dé cap dén céc nodi dung chi tiét cu thé vé cac
phuong 4n cu thé cia ching. Khong duoc dy dinh réng cic ndi dung chi tiét nay lam gioi
han pham vi ctia sang ché ngoai trir pham vi duoc bao gdm trong yéu ciu bao ho di kem.

Phén 1 mé ta quy trinh diéu ché cia vi du 1-12 va vi du so sanh (CE) 1-6. Phén 2
md ta viéc thir nghiém tinh chét d8i mau theo 4nh sang ctia cac hop chit thu duoc trong
céac vi du va vi du so sanh.

Phin 1 - Quy trinh diéu ché trong céc vi du 1-12 va céc vi du so sanh 1-6
Vidul
Bude 1

3-Bromo-4’-metylbenzophenon (50g), dimetyl sucxinat (34,5g) va toluen (1L) duoc bd
sung vao binh phan {mg dugc trang bi bd phan khudy co hoc, phéu bd sung chit rén va
binh chira nito. Khudy hdn hop tai nhiét d9 trong phong dén khi chit rin hoa tan. BS sung
chét rin kali t-butoxit (22,4g) qua ph&u bd sung chit rin va khudy hdn hop tai nhiét do
trong phong trong 4 gid. Rét hdn hop phin tmg thu dugc vao 1L nuéc va 16p nude thu
duoc ma chira san phim duoc thu gom. Chiét 16p toluen bing 200mL nuéc. Rira dung
dich nudc duoc két hop bing toluen. HCI (2N, 20mL) duge bd sung vao dung dich nude.
Déu mau vang két tia. H8n hop thu dugc dugc chiét bang etyl axetat, lam khan trén
magie sulfat, c6 dic va 1am kho trong chan khong. Chéit dang diu trong subt c6 mau vang
(55g) thu duoc 14 san phim. San phim nay dugc st dung truc tiép trong budc tiép theo.
Budc 2

Déu trong mau vang, hdn hop ciia san phim axit Stobbe thu duge tir bude 1, (55g)
va anhydrit axetic (300mL) duoc tron va hdi luu trong binh phan tng dugc trang bi bd
phén ngung tu. Sau mot gid, loai bé anhydrit axetic bing cach 1am bay hoi chan khong va
55 gam déu thu duoc 13 san phém. N6 duoc st dung truc tiép trong budc tiép theo.

Budc 3
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B6 sung metanol (300mL) va HCI (12N, 1mL) vao binh phan ung chira 55 gam
dau thu duoc tir bude 2. Hon hop dugc hdi luu trong bdn gid. Loai bd metanol bing cach
1am bay hoi chan khong. Hoa tan diu dugc thu hdi trong metylen clorua, rira bing nudc
bdo hoa natri bicacbonat, lam khan trén magie sulfat, c6 dic va lam khé trong chén
khong. Dau thu dugc (51g) dugce sir dung truc tiép trong budc tiép theo.

Budc 4

San phdm (51g) thu dugc trong bude 3 duoc hoa tan trong 500mL tetrahydrofuran
khan (THF) trong binh cdu day tron dugc lam khé trong 1o duge trang bi phéu nho giot
va thanh khqu tir. Hon hop duoc khqu tai nhiét d0 trong phong va dung dich
toluen/THF (1:1) 1,4M clia metyl magie bromua dugc bd sung timg giot. Sau khi bd
sung, hdn hop duge khudy tai nhiét d§ trong phong trong 16 gid. Hdn hop phan tng dugc
rét vao 2L nudc da. Chi s pH ciia hdn hop duge diéu chinh dén ~2 bing cach st dung
HCI (12N). B4 sung etyl axetat (500mL). Phan tach 16p hitu co thu duoc, 1am khan trén
magie sulfat, c6 dic va lam khé trong chan khong. San phim thu hdi duoc (50g diu)
dugc sir dung truc tiép trong budc tiép theo.

Budc 5

San phim thu dugc tir bude 4 (50g) va xylen (300mL) duoc bd sung vao binh
phan {mg dugc trang bi thanh khudy tir. Axit p-toluen sulfonic (1g) dugc bd sung va thu
duoc hdn hop hdi lwu trong tim gid. Loai bd xylen bing cach 1am bay hoi chén khong va
hoa tan san phdm diu thu dugc trong etyl axetat, rira bing nudc, 1am khan trén magie
sulfat va cd dic. Mot phin nhéd san phim (50g du) chira bbn chit ddng phan naphtol
dugc quan sat tir HPLC. San phim (1,8g) duoc tinh ché bing c4ch st dung CombiFlash
Rf tir Teledyne ISCO. Sau khi 1am bay hoi thu dugc ba thanh phan. Phép phan tich NMR
cho thiy san phim c6 ciu tric phit hop véi: 8-bromo-3,7,7-trimetyl-7H-benzo[c]fluoren-
5-ol (0,32g, san phim mong muén); 4-bromo-7,7,9-trimetyl-7H-benzo[c]fluoren-5-ol
(0,08g); va hdn hop (0,36g) ctia 10-bromo-3,7,7-trimetyl-7H-benzo[c]fluoren-5-ol (55%
trong luong hdn hop) va 2-bromo-7,7,9-trimetyl-7H-benzo[c]fluoren-5-o0l (45% trong
lugng hdn hop).

Budce 6

Naphtol mong muén thu dugc tr budc 5, 8-bromo-3,7,7-trimetyl-7H-

benzo[c]fluoren-50l (0,3g) dugc dat trong binh phadn Ung. 0,23 gam 1,1-bis(4-

metoxyphenyl)prop-2-yn-1-ol, mot s§ tinh thé cia axit p-toluen sulfonic va metylen
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clorua (10 ml) dwgc bd sung vio binh. H3n hop dwgc khudy tai nhiét do trong phong
trong mot gid. Tinh ché san phim bing céch sir dung CombiFlash Rf tir Teledyne ISCO.
Chét rin mau x4m thu duoc 13 san phim (0,45g). Phép phan tich NMR chi ra ring sén
phdm c6é cdu tric phi hop véi 3,3-bis(4-metoxyphenyl)-12-bromo-6,13,13-trimetyl-
3H,13H-indeno[2',3":3,4]naphto[1,2-b]pyran nhu c¢6 cong thic sau.

Br

<
Sa%s
0

SN

Vidu2
Budc 1

Phoi magie (5,38g) va THF (50ml) duoc dit trong binh khé dugc trang bi phéu
nhé giot chira hdn hop 1-bromo-3,5-diclobenzen (50g) va THF (300ml). 30 mililit dung
dich trong phéu nho giot duge bd sung vao binh. M6t sé giot dibromoetan dugc bb sung
vio binh dé& hd trg khoi mao phan tmg. Sau vai phut, dung méi trong binh phan tng bét
dAu s6i. Dung dich con trong phéu nhé giot duoc bd sung timg giot. Nudce da duge sir
dung timg dot @ l1am lanh hén hop phan tng. Sau khi b sung, hdn hop duoc khudy tai
nhiét d6 trong phong trong hai gid. Benzonitril (22,82g) dugc bb sung vao hdn hop phan
tmg. H8n hop hdi luu trong hai ngay. B sung HCI 3N (300mL). H3n hop dugc khudy
trong bdn givr va dugc chiét bing cach sir dung etyl axetat. Lép hiru co thu dugc trong
phdu phéan tach va cd dic. Diu thu duoc (49g) dugc sir dung trong budc tiép theo ma
khong cén tinh ché thém.
Budc 2

San phdm thu duoc tir budc 1 (47g), dimetyl sucxinat (36g) va toluen (500mL)
duoc bd sung vao binh phan tmg dwoc trang bi by phan khudy co hoc, phéu bd sung chit
rén va binh chira nito. H8n hop dwoc khudy tai nhiét do trong phong dén khi chét rén hoa
tan. Chét rn kali t-butoxit (23,1g) dwoc bd sung qua phéu bd sung chét rin va hdn hop
dugc khudy tai nhiét d6 trong phong trong bbn gid. R6t hdn hop phan tmg thu dugc vao

1L nuéc va 16p nude thu duge ma chira san phim duoc thu gom. Lép toluen duoc chiét
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bing 200mL nudc. Rira dung dich nudc duge két hop bang toluen. HCI (3N) duoc bd
sung vao dung dich nuéc dé didu chinh d6 pH dén 5. Chiét hdn hop thu dugc bing etyl
axetat, lam khan trén magie sulfat, c6 ddc va lam kho6 trong chan khéng. Thu dugc san
phém & dang diu thu. N6 dugc sir dung truc tiép trong budc tiép theo.
Budc 3

Déu thu duoc tir bude 2, hdn hop gdm céc san phim axit Stobbe va anhydrit axetic
(200mL) duoc tron va duoc hdi luu trong binh phan ing dugc trang bi by phan ngung tu.
Sau mot gid, anhydrit axetic duge loai bo bing cach 1am bay hoi chin khong va dau thu
duoc duge sir dung truc tiép trong budc tiép theo.
Budce 4

B4 sung metanol (500mL) va HCI (12N, 1ml) vao binh phan tmg chira dau thu
duoc tir bude 3. Hon hop hdi luu trong hai gid. Metanol dugc loai bo bing cach 1am bay
hoi chin khéng. Dau dwoc thu hdi hoa tan trong metylen clorua, dugc rira bing nwéc bdo
hoa natri bicacbonat, 1dm khan trén magie sulfat, c6 ddc va lam kho6 trong chén khong.
Thu dugce diu trong (48g). Etyl axetat/hexan (1/9) duoc st dung dé két tinh san phim.
Tinh thé mau tring (12g) thu dugc 14 loai chit ddng phan khong mong mudn. Dich céi
duge c6 dic. Thu dwoc diu (31g). NMR chi ra réng phén chinh cta san phim trong du
c6 cu trac phi hop véi metyl 1-(3,5-diclophenyl)-4-hydroxy-2-naphtoat.
Budc 5

Céc quy trinh tir budc 4 dén budc 6 cia vi du 1 duoc tuin theo ngoai trir metyl 1-
(3,5-diclophenyl)-4-hydroxy-2-naphtoat (31g) tir budc 4 dugc sir dung 13 vat liéu bit dau.
Chét rén mau khong tring (10g) thu dwoc 13 san phim. Phép phan tich NMR chi ra ring
san phdm c6 cu tric phit hop véi 3,3-bis(4-metoxyphenyl)-10,12-diclo-13,13-trimetyl-
3H,13H-indeno[2',3":3,4]naphto[1,2-b]pyran c6 cdng thirc minh hoa sau.

cl
(2
cl b - O O
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-

/O

Vidu3

Budce 1
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Phoi magie (13,5g) dugc dit vao binh déy tron dugc trang bi thanh khudy tir va bo
phan ngung tu. 4-Bromo-1,2-dimetoxybenzen (100g) hoa tan trong tetrahydrofuran khan
(200mL). Mbt phin (30mL) cta dung dich nay duoc b sung vao phoi magie c6 khudy.
B& sung dibromoetan (1mL). Sau vai phit, hdn hop bt ddu sbi. Binh duoc dit vao bdn
d4 dé kiém soat nhiét d6 gitta 5-10°C. Phin con lai cua dung dich 4-bromo-1,2-
dimetoxybenzen dugc bd sung timg giot vao hdn hop phan tmg va duoc khudy trong 3
gio. Nhiét d6 giam xudng 0°C va bis[2- (N,N-dimetylamino)etyl]ete (82g) duoc bd sung
tr tr trong khoang nim phat. Hon hop duoc khudy trong 20 phat. 3,5-
Bis(triflometyl)benzoyl clorua (141g) dugc pha loang bang THF (200mL) va bd sung tir
tir trong khoang nim phut. Hon hop dugc khudy trong 18 gid tai nhiét d6 trong phong.
Nuéc (1,5L) duge bd sung tir tir ¢& 1am dimg phan @mg. HCI 3N duogc sir dung d& didu
chinh d6 pH dén 2. Lép nude thu duoc duoc chiét bing etyl axetat (EtOAc) (1L). Lép
hitu co tao thanh duogc thu, lam kho bﬁng magie sulfat khan va c6 dic dé thu duoc dau.
Dau dugc sir dung truc tiép trong budc tiép theo.

Budc 2

Dau thu duoc trong budce 1 (157g), dimetyl sucxinat (80g) va THF (1L) duoc dit
trong binh ba ¢b 3L duoc trang bi by phan khqu co hoc. Kali t-butoxit (52g) duoc bd
sung timg mé trong khoang 30 phit. H3n hop thu duge duoc khudy trong 2 gid. Hén hop
phan tmg duoc bd sung vao nude da (1,5L) c6 10% trong lwong NaCl va duoc khudy
trong 20 phat. Hon hop dugc axit héa dén pH 4 bing cach sir dung HCI 3N. Chiét 16p
nude thu duge bing EtOAc (1L). Lop hitu co duoc thu gom, 1am khé bing magie sulfat
khan va c6 dic dé thu duoc ddu. Dau dugc sir dung truc tiép trong budc tiép theo. NMR
cho thiy sin phim mong mubn chinh c6 ciu tric phu hop véi axit 4-(3,5-
bis(triflometyl)phenyl)-4-(3,4-dimetoxyphenyl)-3- (metoxycacbonyl)but-3-enoic.

Budc 3

Dau thu dugc trong budc 2, axit 4-(3,5-bis(triflometyl)phenyl)-4-(3,4-
dimetoxyphenyl)-3-(metoxycacbonyl)but-3-enoic (197g) va anhydrit axetic (270g) hoa
tan trong CH>Cl, (1L). Bismut triflat (18,2 g) dugc bd sung va hdn hop phan g duoc
khudy tai nhiét d6 trong phong trong 30 phat. Hdn hop phan tmg dugc loc va phan loc co
dic @& cung cdp chit rin mau tdi. San phém tai két tinh tir isopropanol (0,5L). Tinh thé

duoc thu biang cach loc chan khong va 1am kho dé cung cip chét rin mau tring (135g).
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NMR cho thdy san phdm c6 cdu tric phit hop v&i metyl 4-axetoxy-1-(3,5-bis
(triflometyl)phenyl)-6,7-dimetoxy-2-naphtoat.
Budc 4

Sén pham thu duoc tir bude 3 (135g) duoc hoa tan trong THF (1L) va metylmagie
clorua (525mL, 22% trong lugng trong THF) dugc bd sung ting giot tai nhiét d¢ tir 0°C
dén 5°C. H3n hop phéan tng duoc gia nhiét dén nhiét d6 trong phong va khuiy trong 3
gid. Hon hop phan tmg duge rét vao nude da (1,5L) ¢6 10% trong luong NaCl. Hén hop
dugc khudy trong 15 phut va axit héa dén d6 pH 4 bang cach stir dung HCI 3N. Hén hop
duogc chiét bing EtOAc (1L). Lop hitu co dugc thu va rira bing 10% trong lwong dung
dichnuée NaHCO; (0,5L). Lop hitu co dugce thu gom, 1dm khan bang MgSO4 khan va c6
dac toi phé‘in cdn dang diu. Metanol (0,5L) duogc bd sung vao ph?ln can dé tao ra chit két
tha. Chét két tia dugc thu bing cach loc chan khéng va 1am khé (101g). NMR cho thiy
san phdm c6 cdu tric phit hop véi 4-(3,5-bis (triflometyl)phenyl)-6,7-dimetoxy-3-(prop-
1-en-2-yl)naphtalen-1-ol.
Budc 5

H3n hop gdm san phim thu dugc tir budce 4 (180g) ma di duge lip lai dé tao ra
thém nguyén li€u, bismut triflat (13,12g) va xylen (1,8L) dugc dit trong binh day tron
(3L) duoc trang bi bd phan ngung tu va thanh khudy tir. Hén hop phan tmg dugc gia
nhiét @& hdi luu trong 18 gid. Hon hop phan tng duoc 1am mat xudng nhiét do trong
phong, loc va phﬁn loc c6 dic dé thu duoc phén cdn dang dau. Phin cin dugce tinh ché
bing nit silicagel sir dung hdn hop hexan: etyl axetat 3:1 lam dung mdi rita giai. Phan
doan chira san phdm mong muén dugc gom lai va c6 dic dé thu duoc chét rén (105g).
NMR cho thiy san phdm c6 ciu trac phit hop véi 2,3-dimetoxy-7,7-dimetyl-8,10-bis
(triflometyl)-7H-benzo[c]fluoren-5-ol.
Budce 6

Céac quy trinh tir bude 6 cua vi du 1 dugce tudn theo ngoai trir 2,3-dimetoxy-7,7-
dimetyl-8,10-bis (triflometyl)-7H-benzo[c]fluoren-5-ol tir budc 5 dugce sir dung thay cho
8-bromo-3,7,7-trimetyl-7H-benzo[c]fluoren-5-0l. Chét rén mau khéng tring (10g) thu
duoc 14 san phdm. Phép phan tich NMR chi ra ring san phim c6 cAu tric phu hop véi
3,3-bis(4-metoxyphenyl)-6,7-dimetoxy-10,12-bis(triflometyl)-13,13-trimetyl-3H,13H
indeno[2',3":3,4]naphto[1,2-b]pyran cé cong thirc minh hoa sau:

-42-



Vidu4
Budce 1

Phoi magie (3,9g) va THF (50ml dugc dit trong binh khé duge trang bi phéu nhod
giot, ma chira dung dich THF (800ml) 2,4,6-tribromotoluen (53g). M6t phin mudi dung
dich trong phéu nhé giot dugc bd sung vio binh. Sau vai phut, dung méi trong binh phan
ung voi bat diu s6i. Bdn da duge sir dung. Dung dich con trong ph&u nho giot dugc bd
sung timg giot tai nhiét d6 0°C trong khoang ntra gid. Hon hop thu duge duge khudy tai
nhiét do trong phong trong mdt gid. Nhiét d6 dugc 1am mat xubng 0°C va bis[2- (N,N-
dimetylamino)etyllete (28,4g) dugc bd sung va khudy trong mot gid. 3.4-
dimetoxybenzoyl clorua (35,5g) dugc bd sung vio trong mdt phan. Hon hop thu dugc
dugc khudy trong 18 gid tai nhiét do trong phong. Nude (500mL) dwoc bd sung vao hén
hop. HCI 12N dugc st dung dé didu chinh d6 pH dén 2. DCM duoc bd sung vao hdn hop
(500mL). Lép hitu co duge thu gom, rira bing nude, natri bicacbonat nudc bdo hoa, 1am
khan trén magie sulfat va c6 déc. Thu dugc diu mau vang (65g). Diu nay dugc st dung
tryc tiép trong budc tiép theo.
Budce 2

San phim thu duogc tir bude 1 (65g), dimetyl sucxinat (30g) va toluen (500ml)
duoc bd sung vao binh phan tmg dugc trang bi bd phan khudy co hoc, phéu nhé giot va
binh chira nito. H6n hop duoc khudy tai nhiét d6 trong phong dén khi chét rén hoa tan.
Dung dich toluen ctia kali t-pentoxit (25% trong luong, 87,4g) duge bd sung qua phéu
nhé giot va hdn hop duoc khudy tai nhiét do trong phong trong hai gi. Hdn hop phan
{mg thu dugc dugc rét vao 1L nude va 16p nude ma chira san phidm dugc thu. Lép toluen
duoc chiét bang 200ml nude. Dung dich nudc duge két hop dugc rira bang toluen. HCI

(12N) duoc bd sung vao dung dich nudc dén khi d6 pH dugc diéu chinh dén 5. DAu mau
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vang két tia. Hon hop thu duge duoc chiét béng etyl axetat, lam khan trén magie sulfat,
c¢d ddc va lam khé trong chan khéng. Chét dang diu trong subt c6 mau vang (35g) thu
duoc 1a san phém. N6 dugc st dung truc tiép trong budc tiép theo.
Budc 3

Dau mau vang, hdn hop gdm céc san phdm axit Stobbe tir budc 2 (35g), bismut
tfiﬂat (2,1g), diclometan (200ml) va anhydrit axetic (27g) dugc bd sung vao binh phan
tmg, dugc tron va khudy tai nhiét d trong phong trong mdt gid. Hn hop c6 dic bang
cach 1am bay hoi chan khong. BS sung metanol (500mL) va HCI (12N, 2mL) vao dau
dugc thu hdi va hén hop thu dugc hdi luu trong 4 gid. Hon hop sau d6 duogc ¢ dic thanh
du. Dau ndy duoc tinh ché béng cach tach trén cot dang nat, sau do 1a tai két tinh tir hé
dung méi 1/4 (ty 1& trong luong) ciia etyl axetat/hexan. Tinh thé mau tréng (5g) thu dugc
14 san phdm. NMR chi ra ring san phim c6 c4u triic phit hop v6i metyl 1-(3,5-dibromo-4-
metylphenyl)-4-hydroxy-6,7-dimetoxy-2-naphtoat.
Budc 4

San phdm (1,5g) thu dugc tir bude 3 hoa tan trong 30mL THF khan trong binh ciu
déy tron dugc 1am kho trong 16 dugc trang bi phéu nho giot va thanh khudy tir. H6n hop
dugc khudy tai nhiét do trong phong. Dung dich THF 3M chita metyl magie bromua
(7mL) dugc bd sung tung giot. Sau khi bd sung, hdn hop dugc khqu tai nhiét d¢ trong
phong trong 18 gid. Hon hop phan tmg sau d6 dugc rét vao 100mL nude. Po pH cia hdn
hop dugc diéu chinh dén 5 bing cach sir dung HCI (12N). Etyl axetat (100mL) dugc bd
sung. Lop hitu co thu duge phén tach, 1am khan trén magie sulfat, c6 dic dé thu duoc
chét rin. Chét rin mau tréng duoc thu hdi dugc st dung truc tiép trong budc tiép theo.
Budc 5

San phim thu dugc tir budc 4, toluen (100mL) va bismut triflat (0,04g) dugc bd
sung vao binh phan umg duoc trang bi thanh khudy tir. Hon hop thu dwoc hdi luu trong
bdn giv. Hon hop phan g duoc sir dung trong budc tiép theo ma khong cin tinh ché
thém. MAu nhé ctia hdn hop duoc rit ra va di qua cot dang nat. Sau khi ¢ dic thu duoc
chdt rin mau tring. NMR chi ra ring chit rin mau tring c6 cu truc phu hop véi 8,10-
dibromo-2,3-dimetoxy-7,7,9-trimetyl-7H-benzo[c]fluoren-5-ol.
Budc 6

1,1-bis (4-metoxyphenyl)prop-2-yn-1-ol (0,8g), mét sb tinh thé cua axit p-toluen

sulfonic dugc bd sung vao san phim trong toluen tir budc 5. Sau khi khudy trong mot gio
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tai nhiét d trong phong, tit ca dung méi bay hoi. San phdm dugc thu hdi dugce tinh ché
bing CombiFlash, sau d6 1a tai két tinh tir dietyl ete. Tinh th& mau tréng (0,95g) thu duoc
12 san phdm. NMR chi ra ring sin phdm cé cdu trac phiu hop véi 3,3-bis(4-
metoxyphenyl)-10,12-dibromo-6,7-dimetoxy-11,13,13-trimetyl-3H,13H-
indeno[2',3":3,4]naphto[1,2-b]pyran c¢6 cong thirc minh hoa sau.

Vidu5
Buée 1

Binh phan tmg 2L c¢6 tribromobenzen (100g) v thanh khudy tir lam khé trong 16
chan khéng tai nhiét d6 80°C trong bén gid. B sung THF khan (500mL). Sau khi hoa
tan, bdn d4 NaCl bdo hoa dugc sir dung dung bing cich sir dung NaCl (1Kg) va da
(2,45Kg). Isopropyl magie clorua 3M (160mL) duoc bd sung timg giot tai tbc do ma
k_iém soat nhiét 9 bén trong xubng ~ 0°C vio binh phan tmg. Viéc bd sung két thuc
trong khoang 30 phut. Hon hop dugc khudy trong nira gid tai cling nhiét do. Sau khi giam
nhiét do -20 dén 0°C, bis[2-(N,N-dimetylamino)etyl]ete (61g) dugc bd sung tir tir trong
khoang nim phut va dung dich thu dwoc dwgc khudy trong 20 phit. Hdn hop gdm 4-
triflometylbenzoyl clorua (73g) va THF (100mL) duoc bd sung vao cing binh tai cling
nhiét d6 trong nim phit. H3n hop duoc khudy trong 18 gid. Nudce (100mL) duge bd sung
tir tir ¢& 1am dimg phan tmg. HCI 3N dugc sir dung dé diéu chinh d6 pH dén 2. Lép THF
dugc thu bing phéu phén tach, rira bing 5% NaOH/nudc va NaCl/nude, 1am khé va co
dic. Metanol (300ml) dugc bd sung vao diu thu duge. Sau khi co x4t véi que tron, tinh
thé mau tréng dugc sinh ra do co xat. Ching dugc thu béng cach loc chan khong. NMR
thé hién tinh thé mau tring thu dwoc (87g) c6 ciu triic phi hop véi 3,5-dibromo-4’-
triflometylbenzophenon.

Budc 2
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Hdn hop gdm san phim thu dugc tir bude 1 (75g), dimetyl este sucxinic (32,2g) va
toluen (800ml) dugc dit trong binh ba ¢b 5L duoc trang bi by phan khuéy co hoc. Chét
rén kali t-butoxit (22,6 g) dugc bd sung timg mé trong nira gid. Su phét sinh nhiét va mot
luong 16n chit két tia xuét hién. Sau hai gid, dimg phan tmg bing cach bd sung nudc
(500mL). P pH ctia hdn hop duoc diéu chinh dén 2 bing cach sir dung HCI 3N. Sau khi
khudy tai nhiét @ trong phong trong 10 phut, 16p hitu co dugc thu bing cach st dung
phéu phan tich, rira bing NaCI/HCI, 1am khan trén MgSO4. Sau khi thu gom, hexan
duoc bd sung vao san phém. Tinh thé mau tréng dugc sinh ra do co xat dugc thu gom
bang céch loc chin khong. NMR cho thiy san phim thu dugc (62 gam) ¢6 ciu triic phu
hop véi axit (E)-4-(3,5-dibromophenyl)-3-(metoxycacbonyl)-4-(4(triflometyl)phenyl)but-
3-enoic.

Budc 3

Chét rén lantan khan (III) clorua (100g) duoc nghién thanh bt min va sau do trdn
v6i lithi clorua (52g) va THF khan (11) trong binh ba ¢b 5L dugc trang bi b phan khuiy
co hoc, phéu nhé giot va bd phan ngung tu. Hon hop hdi luu trong vai gid dén khi hoa
tan. San phém thu dugc tir bude 2 (106g) ma dugce lap lai dé san xuit bd sung vét li¢u
hoa tan trong hdn hgp. Hn hop sau d6 dugc 1am mat dén -15°C. Dung dich Grignard ciia
metyl magie clorua 3M (238mL) duoc dit trong phdu nhod giot. Trudce tién, 30% cula
Grignard nhd giot chdm vao hén hop. Quan sét sy phét sinh béng khi. Sau khi nhi¢t do
giam tr¢ lai -15°C, Grignard con lai nhd giot vao hdn hop trong hai phit. Sau 30 phit,
dimg phan tmg bing cach bd sung nudc (1L) chdm vao hdn hop. P§ pH duoc diéu chinh
dén 4 bing cach sir dung axit axetic. H3n hop chuyén sang trong sudt véi viéc tao thanh
hai 16p. Lép nuéc duge gan. Lop hitu co thu gom dugc rira bang NaCl/nuée bdn 1an va
sau d6 cb dic dé 1am kho. Thu duge chit rin mau vang nhat sang. Chét rén nay hoa tan
lai trong toluen. Tién hanh loc trén c6t dang nut silicagel dé loai bo tap chit 16p bazo. Cot
dang nut ngén dugc rira béng toluen. Dung dich trong subt duogc c6 dic dén kho. San
phim rin mau tring duoc thu va sir dung trong bude tiép theo ma khoéng cin tinh ché
thém. MAu san phém duoc tai két tinh tir metanol va NMR cho thdy tinh thé duoc tinh
ché c6 chu triic phit hop v6i (E)-4-((3,5-dibromophenyl)(4-(triflometyl)phenyl)metylen)-
5,5-dimetyldihydrofuran-2(3H)-on.

Buéc 4
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Hon hop gém san phim thu dugc tir bude 3, toluen (500mL), bismut triflat (20g)
va axit axetic (0,24g) dugc bd sung vao binh phan tmg va khudy d& hdi lwu trong mot
gid. Hon hop phan tmg dugc 1am maét xubng nhiét d6 trong phong va anhydrit axetic
(100mL) dugc bd sung. Hon hop duoc gia nhiét & hdi luu trong 1 gitr. Hn hop duoc
1am mat xubng nhiét d6 trong phong va loc qua cot dang nut silicagel. Cot dang nut nay
duoc rira giai bang toluen dén khi tit ca san phdm duoc rira giai. Dung dich trong sudt
thu dugc c6 dic dén kho. Axeton (50mL) duoc bd sung vao chét rin thu duge dé tao ra
huyén phit dic. Metanol (250mL) dugc bd sung vao huyén phi dic nay va dugc 1am mat
dé hd trg qué trinh két tinh. Tinh thé duoc thu bz"mg cach loc chan khéng. Tinh thé mau
trang (58g) thu duoc sau khi lam kh6. NMR cho thdy san phim c6 ciu trac phi hop voi
8,10-dibromo-7,7-dimetyl-3-(triflometyl)-7H-benzo[ c|fluoren-5-yl axetat.

Buéce 5

Metanol (20mL) va tetrahydrofuran (10mL) duoc bd sung vao binh chira san phdm
thu duoc tir budc 4 (2,42g). Axit clohydric ddm dic (ImL) dwgc bd sung va dung dich
duogc gia nhiét d& hdi luu trong 4 gid. Dung méi bi loai bo trong didu kién chan khong va
phan cin duge tinh ché bing cich di qua nit silicagel bing cach sir dung 4:1 (ty 1¢ trong
luong) ciia hexan/hdn hop etyl axetat lam dung moi rira gidi. Phan doan chira san phim
mong mudn dugc thu va cd diic dé tao ra chét rin mau kem (1,63 g). Phép phén tich NMR
cho chét rin mau kem cho thdy ciu triic phi hop véi 8,10-dibromo-7,7-dimetyl-3-
(triflometyl)-7 H-benzo[c]fluoren-5-ol.

Budc 6

1-(4-butoxyphenyl)-1-(4-metoxyphenyl)prop-2-yn-1-ol ~ (28,00g) va 4-axit
dodexylbenzensulfonic (2,40g) duoc bd sung vao dung dich clorofom (100mL) ciia san
phim thu duoc tir bude 5 (36,24g) ma duoc l3p lai ¢ san xuit thém nguyén liéu. Dung
dich dwoc gia nhiét & hdi luu trong 8 gid. Hon hop phan tmg c6 dic dudi 4p sudt giam
d& cung cip phin cin dang dau. Phin cin dugc tinh ché bing phép sic ky cot biang cach
str dung 9:1 (ty 1é trong lugng) hexan/hdn hop etyl axetat lam dung mdi rira giai. Phan
doan chira san ph'?lm mong mubn duoc thu gom va ¢ dic thanh phz“m cédn dang diu. Phin
can tai két tinh tir diclometan va metanol. Tinh thé dugc thu bﬁng cach loc chan khong va
lam kho dé thu dugc chét rin mau xam (20,00g). Phép phan tich NMR v& chit rén mau
x4m chi ra ring ciu tric phi hop véi 3-(4-butoxyphenyl)-3-(4-metoxyphenyl)-10,12-
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dibromo-6-triflometyl-13,13-dimetyl-3H,13H-indeno[2',3":3,4]naphto[1,2-b]pyran cod

cong thirc minh hoa sau.

Vidué6

Céc quy trinh tir vi du 5 duoc tuan theo ngoai trir trir 1,1-bis(4-flophenyl)prop-2-
yn-1-ol dugc st dung thay cho 1-(4-butoxyphenyl)-1-(4-metoxyphenyl)prop-2-yn-1-ol
trong budc 6. Tinh thé mau khong tring thu duoc 13 san phdm. Phép phan tich NMR chi
ra ring sin phim cé cdu trac phi hop véi 3,3-bis(4-flophenyl)-10,12-dibromo-13,13-
trimetyl-3H,13H-indeno[2',3":3,4]naphto[1,2-b]pyran c6 cOng thirc minh hoa sau.

Vidu7
Budce 1

Magie (2g) dugc dit trong binh kho dugc trang bi phéu nhé giot ma chira hdn hop
gbm tribromobenzen (27,5g) va THF (200ml). 20mL dung dich trong phéu nhé giot dugc
bd sung vao binh. Mt vai giot dibromoetan ciing dwoc bd sung vio binh dé hd trg khoi
mao phan tmg. Sau vai phit, dung mdi trong binh phan tmg bit diu sdi. Phin con lai ciia
dung dich trong phéu nho giot dugc bd sung timg giot. Nudc da duoc st dung timg dot
dé 1am mét hdn hop phan tmg. Sau khi bd sung, hdn hop dugc khudy tai nhiét d6 trong
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phong trong hai gid. Tai nhiét d@§ 0°C, bis[2-(N,N-dimetylamino)etyl]ete (14g) duoc bd
sung. Khudy trong 30 phut. Sau d6 benzoyl clorua (12,3g) duoc bd sung vao mét phin.
Hon hop duge khudy trong bén gid tai nhiét d6 0°C. Nudce (500ml) duoc bd sung vao hén
hop. HCI 3N dugc st dung dé diéu chinh do pH dén ~ 5. Etyl axetat duoc bd sung vao
hén hop (500ml). Lép hitu co duge thu gom, rira bing nuéc mot lan, rira bing natri
bicacbonat mét 14n, 1am khan trén magie sulfat va c6 ddc. San phém thd dugc tinh ché
bing c6t dang nit. Dau nhdt (8g) thu duge 14 san phdm. NMR chi ra ring san phidm c6
c4u triic phit hop véi 3,5 dibromobenzophenon. Cing phén tmg dugc tang bd sung sao
cho thu dugc 30 gam san phém.
Budc 2

San phdm thu dugc tir bude 1 (30g), dimetyl sucxinat (17g) va toluen (500ml)
dugc bd sung vao binh phan tmg dugc trang bi bd phan khudy co hoc, phéu b sung chit
rdn va binh chira nito. H5n hop dwgc khudy tai nhiét d6 trong phong dén khi chit rin hoa
tan. Chat ran kali t-butoxit (11g) dugc bd sung qua phdu bd sung chét rin va hdn hop
duoc khudy tai nhiét d¢ trong phong trong hai gio. Rét hdn hop phén tmg thu dugc vao
1L nudc va 16p nudc ma chira san phim dwoc thu. Lép toluen dugc chiét bing 200 ml
nudc. Rira dung dich nudc duge két hop bing toluen. HC1 (3N) duogc bd sung vao dung
dich nuéc dé diéu chinh d6 pH dén 5. HOn hop thu duoc duoc chiét bing etyl axetat, lam
khan trén magie sulfat, c6 dic va lam khé trong chan khéng. Chét rin mau vang sang thu
duoc 12 san phdm. N6 dugc sir dung truc tiép trong budc tiép theo.
Budc 3

Tron hdn hop gdm cac san phdm axit Stobbe tir budc 2 va anhydrit axetic (200ml)
tron va hdi luu trong binh phan tmg dugc trang bi bd phin ngung tu. Sau hai gid,
anhydrit axetic bi loai bo béng cach lam bay hoi chan khong va dau thu dugc dugc sir
dung truc tiép trong budc tiép theo.
Budc 4

Metanol (200mL) va HCI (12N, 2ml) dugc bd sung vao binh phan tmg chira dau
thu dugc tir trude. Hn hop hdi luu trong hai gid. Metanol bi loai bé bang cach 1am bay
hoi chan khong. Diu duoc thu gom dugc hoa tan trong etyl axetat, rira bing natri
bicacbonat nudc bdo hoa, 1am khan trén magie sulfat, c6 dic dén khi tinh thé mau tréng
bét dAu xuét hién tir dung dich néng. H8n hop dugc 1am mat xubng nhiét d¢ trong phong.
Tinh thé mau tring dugc thu va 1am khé (8,8g). NMR chi ra ring san pham cé cau tric
phi hop véi 2,4-dibromo-7,7-dimetyl-7H-benzo[c]fluoren-5-01 ma 13 loai ddng phan
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khéng mong mudn ddi véi hop chét cia vi du nay. Chit déng phan mong muén vin trong
dich c4i ma c6 ddc va lam khd trong chin khéng. Dau mau nau nhat (19g) thu dugc va
dugce st dung truc tiép trong budc tiép theo.
Budce 5

Céc quy trinh tlr budc 4 dén budc 6 ctia vi du 1 dugc tudn theo ngoai trir san phim
th6 thu dugc tir budce 4 duge st dung lam vat liéu khoi dau. Tinh thé mau khong tréng thu
duoc 1a san phdm. Phép phan tich NMR chi ra ring san phdm c6 cdu trac phu hop véi
3,3-bis(4-metoxyphenyl)-10,12-dibromo-13,13-trimetyl-3H,13H-indeno[2’,3":3,4]
naphto[1,2-b]pyran c6 cong thirc minh hoa sau.

o Q. N

Vidu 8

Céc quy trinh tir budc 1 dén budce 5 cia vi du 7 dwgc tudn theo ngoai trir 1-(4-
flophenyl)-1-(4-(piperidin-1-yl)phenyl)prop-2-yn-1-ol dugc st dung thay cho 1,1-bis(4-
metoxyphenyl)prop-2-yn-1-ol trong budc cudi cing. Tinh thé mau tring nhat thu dugc 1a
san phim. Phép phan tich NMR chi ra ring san phdm c6 céu tric phi hop voi 3-(4-
flophenyl)-3-(4-(piperidin-1-yl)phenyl)-10,12-dibromo-13,13-trimetyl-3H, 13H-
indeno[2',3":3,4]naphto[1,2-b]pyran cd cong thitc minh hoa sau.

Vidu9
Bude 1

Phenylmagie bromua/dung dich dietyl ete (3M, 10mL) dugc bd sung vao binh
phén tmg hai cd 2L dugc trang bi phdu bd sung va bd phan khudy tir. Binh dwoc dit trong
bdn d4. Tetrametyl etylen diamin (58ml)/THF (100ml) dugc bd sung tir tir vao binh. Hon
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hop duoc khudy trong vong mét gid. 3,4,5-trimetoxybenzoyl clorua (69g)/THF (200ml)
nhé giot vao binh trong 30 phit. Mé 1am mat bi loai bo mét gitr sau khi bb sung. Khudy
hén hop thu dugc tai nhiét d6 trong phong qua dém. R6t hdn hop duc mau vang thu duoge
vao nudc d4 (1L). HCl ¢b dic (37%, 200mL) dwoc bd sung tir tir vao hdn hop. Hon hop
thu dugc sau d6 duge chiét bing etyl axetat hai 1dn (400mL + 200mL). Lép phia trén
duoc rira bing nudce va nudc mudi. Dung dich hitu co thu gom dugc Kkét hop va lam khan
trén NaSOs. Mot phz‘?m etyl axetat tach ra va hexan dugc bd sung vao dung dich dugc cd
dic. San phim rin chira 3,4,5-trimetoxybenzophenon két tua va loc ra (74g).
Budc 2

San phém thu dugc tir budc 1 (74g), chét rin kali t-butoxit (69g) va toluen
(900mL) dwoc bd sung vao binh phan tmg hai c¢6 2L dugc trang bi b phan khudy co hoc
dudi binh chira nito. Dimetyl sucxinat (70g) trong toluen (100mL) dugc bd sung vao binh
qua phéu bd sung va h8n hop thu duoc duge khudy tai nhiét d6 trong phong trong 20 gid.
Hbn hop phan tmg duge rét vao 600mL nudc. Lép nudc dudi cling ma chia san phim
duoc thu. HC1 (12N, 50mL) duoc bd sung vao dung dich nuéc. Diu mau vang két taa.
Hdn hop thu dugc duoc chiét bing etyl axetat (800mL). Lép hitu co trén cing dugc rira
béng nude va nude mudi, sau d6 1am khan trén natri sulfat, c6 dic va 1am kho trong chan
khong. Chét dang diu trong sudt c6 mau vang (112g) thu duogc 1a san phdm. Phép nghién
ctru phd luong chi ra ring trong lwong phan tir mong mubn 14 368. San phim dugc sir
dung trong budc tiép theo ma khong cin tinh ché thém.
Budce 3

Déu trong subt mau vang (112g), hdn hop gdm céc san phim axit Stobbe thu dugc
tir budc 2 hoa tan trong anhydrit axetic (150mL) trong binh phan tmg mot ¢b dung tich
1L dugc trang bi bd phan ngung tu. H3n hop dugc gia nhiét trong diéu kién hdi luu trong
15 gid. Anhydrit axetic bi loai bd bing cach 1am bay hoi chin khéng va 152 gam dau thu
duoc 13 san phdm. N6 dugc sir dung trong bude tiép theo ma khong can tinh ché thém.
Budce 4

Metanol (500mL) va HCI (12N, 5mL) dugc bd sung vao binh phan tng 1L chira
150 gam dau thu dugc tir bude 3. Hon hop dugc gia nhiét trong diéu kién hdi luu trong
nim gidr. Metanol dugc tich loai bing cach 1am bay hoi chan khéng. Phéan chét dang diu
duoc tinh ché bing phép sic ky dé thu dugc 107 gam san phdm dang dau. 70 gam san
phdm rén két tha khoi hdn hop dang diu. Phép nghién ciru phd lugng cho thiy trong
lugng phan tir mong mudn 14 368. San phim rén kho trong binh chan khong.
Budce 5

-51-



24789

San phim ran (35g) thu duoc tir budc 4 hoa tan trong 500mL tetrahydrofuran khan
(THF) trong binh ciu day tron duoc 1am khé trong 10, dwoc trang bi phdu bd sung va
thanh khudy tir. Binh duoc dit trong bdn da va dung dich THF 3M cua metyl magie
clorua (180mL) dugc b sung timg giot. Sau khi bd sung, hdn hop duoc gia nhiét trong
diéu kién hdi luu trong hai gid. H8n hop phan tmg duoc 1am mat xubng nhiét do trong
phong va rét vao 400mL nudc da. Hon hop duogc axit hoa bing HCI (12N, 70mL). Hn
hop thu duge duge chiét bing etyl axetat hai 1n (400 +200mL). Lép hitu co trén ciing
duoc két hop, 1am khan trén natri sulfat, ¢6 déic va 1am khé trong chan khong. San phdm
tho (35g dau) duoc sir dung trong budc tiép theo ma khong can tinh ché thém.
Budc 6

San phim thu dugc tir bude 5 (35g) va xylen (80mL) dugc bd sung vao binh phan
tmg 500mL dugc trang bi bdy Dean-Stark, bd phin ngung nudc va thanh khudy tir.
Bismut (IIT) triflometansulfonat (0,1g) duoc bd sung va hdn hgp thu dugc duoc gia nhiét
trong diéu kién hdi luu trong bén gid. Hon hop phan tmg c6 dic va phan cin duoc loc
qua nit silicagel. San phim (30g) thu duoc 13 diu mau khong vang. San phim dugc sir
dung trong bude tiép theo ma khong can tinh ché thém.
Budc 7

Naphtol dang dau tir budc 6 (5g) va axit dodexyl benzen sulfonic (mdt giot) hoa
tan trong CHCls (50mL) trong binh phan u@ng 250mL. 1-phenyl-1’-(4-
morpholinophenyl)prop-2-yn-1-ol (4,5g) dugc bd sung vao binh. H3n hop dugc gia nhiét
trong didu kién hdi luu trong 2 gid. Hbn hop phan tng dwgc tinh ché bing phép sic ky.
Hai san phim rén duoc tich. Phép phén tich NMR chi ra ring mét trong céc san phim c6
cAu traic phu hop vé6i 3-phenyl-3-(4-morpholinophenyl)-10,11,12-trimetoxy-13,13-
dimetyl-3H,13H-indeno[2’,3":3,4]naphto[1,2-b]pyran c6 cong thirc minh hoa sau.

Vidu 10
Céac quy trinh tir vi du 9 dugc tudn theo ngoai trir 3,5-diflophenyl magie bromua
duoc st dung thay cho phenylmagie bromua trong budc 1 va 1-(4-metoxyphenyl)-1°-(4-
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morpholinophenyl)prop-2-yn-1-ol dugc st dung thay cho 1-phenyl-1’-(4-
morpholinophenyl)prop-2-yn-1-ol trong budc 7. Tinh thé mau khong tring thu duogc 1a
san phidm. Phép phan tich NMR chi ra ring san phidm c6 cAu trac phi hop véi 3-(4-
metoxyphenyl)-3-4-morpholinophenyl)-5,7-diflo-10,11,12-trimetoxy-13,13-dimetyl-
3H,13H-indeno[2’,3":3,4]naphto[1,2-b]pyran cé cong thirc minh hoa sau.

Vidu 11
Budc 1

3-Flometylbenzoyl clorua (51g) va veratrol (38g) dugc hoa tan trong CH2Cl
(500mL) trong binh phan tmg ba cb 2L dugc trang bi bd phan khudy tir. Binh dugc dit
trong bdn d4. AICl; khan (41g) duoc bd sung tir tlr vao binh qua phéu bb sung chét rén.
Khi clohydric sinh ra tir phan tng dugc hdp thu bing dung dich nuéc NaOH. Bén d
duoc loai bd khi hoan thanh viéc bb sung. Khudy hdn hop thu dugc tai nhiét do trong
phong qua dém. Hdn hop duc mau vang duge rét vao nude da (500mL). HCI dam dic
(37%, 100mL) dugc bd sung tir tir vao hdn hop. Hdn hop thu dugc sau d6 duge chiét
bing CH,Cl, (600mL). Lép dudi cing dugce rira bing nuée va nuée mudi va lam khan
trén Na»SO4. Dung mdi tach trong didu kién chin khéng. San pham dang diu (90g) chira
3-triflometyl-3’,4°-dimetoxybenzophenon dugc sir dung trong budc tiép theo ma khong
cén tinh ché thém.
Budc 2

San phidm thu duoc tir budc 1 (90g) va dimetyl sucxinat (34mL) hoa tan trong
THF khan (270mL) trong binh phan tmg ba cé 1L dugc trang bi by phan khudy co hoc
dudi didu kién méi trudong khi nito. Chit rén kali t-butoxit (30g) duge bd sung tir tir vao
binh qua ph&u bd sung. Hn hop thu dwoc duge khudy tai nhiét d6 trong phong trong 20
gid. Hon hop phan tng duge rét vao 600mL nude. Lop nude dudi cing ma chia san
phidm dugc thu. HCI (12N, 50mL) dugc bd sung vao dung dich nuéc. Diu mau vang két
tia. Hn hop thu duoc dugc chiét hai 14n bing etyl axetat (250mL + 200mL). Lép hitu co

trén cung duogc két hop, rira bang nudc va nudc muoi, sau dé lam khan trén natri sulfat,
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cd dic va lam kho trong chian khong. Chit dang du trong sudt c6 mau vang (78g) thu
duoc 1a san phim. San phidm duoc str dung trong bude tiép theo ma khong can tinh ché
thém.
Budce 3

Déu trong sudt mau vang (78g), hdn hop gdm cac san phim axit Stobbe thu duoc
tir bude 2 dugc hoa tan trong anhydrit axetic (200mL) trong binh phan tmg mot ¢d 1L
duoc trang bi bd phan ngung tu. Hén hop duoc gia nhiét trong diéu kién hdi hru trong
bbn gid. Anhydrit axetic bi loai b bing cach 1am bay hoi chan khong va san phdm dang
dau thu duogc 13 san phdm. N6 duoc st dung trong bude tiép theo ma khong can tinh ché
thém.
Budc 4

Metanol (200mL) va HCI (12N, 6mL) dugc bd sung vio binh phan tmg 500mL
chira san phdm thu duoc tir bude 3. Hon hop dugc gia nhiét trong diéu kién héi luu trong
bbn gidr. Metanol duoc loai bd bing cach 1am bay hoi chan khong. Phén chét dang dau
con lai duge tinh ché biang phép sc ky dé tao 64 gam san phim dang dau. N6 dugc sir
dung trong budc tiép theo ma khong cén tinh ché thém.
Budc 5

Dung dich THF 3M ctia metyl magie clorua (135mL) dugc bd sung vao binh kho
dung tich 1L dugc trang bj phu bd sung va thanh khudy tir. Binh ndy duoc dit trong bdn
d4. San phdm dang diu (30g) tir budc 4 hoa tan trong 200mL THF khan trong binh lam
kho. Trude tién dung dich duge bd sung vao binh timg giot. Hon hop dugc khuiy qua
dém tai nhiét d6 trong phong. Hon hop phan tmg dugc rét vao 400mL nude d4. Hon hop
duoc axit hoa bing HCI (12N, 80mL). H3n hop thu dwoc duge chiét bing etyl axetat hai
14n (300mL +100mL). L6p hitu co trén cliing t6 hop, 1am khan trén natri sulfat, c¢6 dic va
1am khd trong chan khong. San phim (35g diu) duoc sir dung trong bude tiép theo ma
khong cin tinh ché thém.
Budc 6

San phim thu dugc tir budc 5 (35g) va xylen (120mL) duge bd sung vao binh
phén tmg 500mL dugc trang bi biy Dean-Stark, bd phin ngung nudc va thanh khudy ti.
Bismut triflomety] sulfonamat (0,1g) dugc bd sung va gia nhiét hdn hop thu dugc trong
didu kién hdi luu trong ba gitr. HOn hop phén tmg c6 dic va phin cin dugc loc qua nut
silicagel. San phim (28g) thu dugc 14 ddu mau khéng vang. San phim dugc st dung
trong budc tiép theo ma khéng cin tinh ché thém.

Budc 7
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Naphtol dang diu tir buéc 6 (4g) va pyridinium p-toluensulfonat (0,5g) hoa tan
trong CHCl3s (30mL) trong binh phidn Gng 250mL. 1-phenyl-1’-(4-
morpholinophenyl)prop-2-yn-1-ol (3g) dugc bd sung vio binh. H3n hop dugc gia nhiét
trong diéu kién hdi luu trong hai gid. H6n hgp phan tmg dugc tinh ché bing phép sic ky.
San phim rdn (2g) duoc tai két tinh tir phan doan chinh. Phép phan tich NMR chi ra ring
san phdm c6 cdu tric phit hop véi 3-phenyl-3-(4-morpholinophenyl)-6,7-dimetoxy-12-
triﬂometyl-13,13-dimétyl-indeno[2',3':3,4]naphto[1,2-b]pyran cd cong thirc minh hoa

sau.

Vidul12

Cac quy trinh tir vi du 11 dugc tudn theo ngoai trr 3,5-dimetoxybenzoyl clorua
dugc st dung thay cho 3-flometylbenzoyl clorua trong budc 1 va 1,1’-bis(4-
metoxyphenyl)prop-2-yn-1-ol  duwgc st dung thay cho  1-phenyl-1’-(4-
morpholinophenyl)prop-2-yn-1-ol trong buéc 7. Tinh thé mau khong trdng thu duoc 1a
san phAm. Phép phan tich NMR chi ra ring san phim c6 cu trac phit hop véi 3,3-bis(4-
metoxyphenyl)-6,7,10,12-tetrametoxy-13,13-dimetyl-3H,13H-
indeno[2',3":3,4]naphto[1,2-b]pyran cé cong thirc minh hoa sau.

~

Vidu so sénh 1 (CE-1)
CE-1 duogc didu ché theo phuong phép néu trong bing doc quyén sang ché My sb
5,645,767 ma duoc két hop & diy bing cach vién din va dugc bdo céo 1a 3,3-bis-(4-
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metoxyphenyl)-13,13-dimetyl-3H,13H-indeno[2’,3":3,4]naphto[1,2-b]pyran c¢6 cong thirc

minh hoa sau.

selec
Shea

OCH,3
Vi du so séanh 2 (CE-2)
CE-2 duoc didu ché theo phuong phap néu trong bang ddc quyén sang ché My sb

6,296,785 ma dugc két hop & diy bang cach vién din va duogc bao cdo 14 3,3-bis-(4-
metoxyphenyl)-6,7-dimetoxy-13,13-dimetyl-3H,13H-indeno[2',3":3,4]naphto[ 1,2-b]pyran

c6 cong thirc minh hoa sau.

Vi du so sénh 3 (CE-3)

CE-3 dugc didu ché theo quy trinh ctia vi du 1 trong cong bd don sang ché My sb
2008/0103301 ma duogc két hop & day bing cach vién din va duge béo céo 1a 3,3-bis-(4-
metoxyphenyl)-6,7-dimetoxy-11-triflometyl-13,13-dimetyl-3H,13H-
indeno[2',3":3,4]naphto[1,2-b]pyran c6 cong thirc minh hoa sau.
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Vi du so sanh 4 (CE-4)

CE-4 dugc diéu ché theo phuong phép néu trong bing ddc quyén sang ché My sd
5,645,7670 ma dugc két hop & diy bang cach vién din va duoc bdo céo 1a 3-(4-
butoxyphenyl)-3- (4-metoxyphenyl)-13,13-dimetyl-3H,13H-indeno[2’,3":3,4]naphto [1,2-

b]pyran c6é cong thirc minh hoa sau.

OMe
Vi du so sanh 5 (CE-5)
CE-5 dugc diéu ché theo phuong phép néu trong bing déc quyén sang ché M¥ sd

5,645,767 ma dugc két hop & day bing cach vién din va dugc bo cdo 1a 3-phenyl-3-(4-
morpholinophenyl)-10,11-dimetoxy-13,13-dimetyl-3H,13H-indeno[2',3":3,4]naphto[1,2-

b]pyran c6 cong thirc minh hoa sau.

Vi du so sanh 6 (CE-6)
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CE-6 duoc diéu ché theo phuong phéap néu trong bing doc quyén sang ché My sb
5,645,767 ma duoc két hop & diy bing cach vién din va duoc bdo cdo 1a 3-phenyl-3-(4-
morpholinophenyl)-6,7-dimetoxy-13,13-dimetyl-3H,13H-indeno[2',3":3,4]naphto[1,2-

b]pyran c6 cong thirc minh hoa sau.

Phén 2 — Thir nghiém tinh chit d5i mau theo 4nh séng
Phin 2A — Chuén bj mAu thr hinh vudng

Thir nghi€ém dugc thuc hién vadi hop chét dugc mo ta trong vi du 1 dén vidu 12 va
CE 1 dén CE 6 theo cach sau. Luong hop chét dugc tinh toan dé thu duoc dung dich
1,5%10%mol dugc bd sung vio binh chira 50 gam hdn hop monome cia bdn phin
bisphenol A dimetacrylat duogc etoxyl héa (BPA 2EO DMA), mét phin poly (etylen
glycol) 600 dimetacrylat va 0,033 phin trim theo trong luong 2,2-azobis (2-metyl
propionitril) (AIBN). M3&i hop chét dugc hoa tan vio hdn hgp monome bing cach khudy
va gia nhiét nhe, néu cén thiét. Sau khi thu dugc dung dich trong subt, mau dugc khir khi
trong 16 chan khong trong vong tir nim dén mudi pht tai 25 torr (3333,05Pa). Bang cach sir
dung bom, mAu duge rét vao khuodn tAm phéng c6 kich thudc trong 2,2mm+/—0,3mm x
6inch (15,24cm) x 6inch (15,24cm). Khudn duge bit kin va duoc dit trong dong khi ndm
ngang, 10 c¢6 thé dit chuong trinh d& ning nhiét d6 tir 40°C dén 95°C trong khoang nim
gidy, gitr nhiét do tai 95°C trong ba gid, giam dan nhiét 49 xudng 60°C trong khoang hai
gidy va sau d6 gitt tai 60°C trong 16 gid. Sau khi luu héa, khudn duge mé va tAm polyme
dwoc cit thanh miu thir hinh vuéng 2 inch (5,1cm) bing cich st dung cua c6 ludi kim
cuong.
Phin 2B — Thir nghiém phan tng _

Trudc khi thir nghiém phan tng trén ban thi nghiém quang hoc, miu thtt hinh
vudng ddi mau theo 4nh séng thu dwoc tir phin 2A dugc tiép xtc voi anh sdng tlr ngoai
¢6 bude séng 365nm trong khoang 30 phut tai khoang cach khoang 14cm tir ngudn séng
@8 1am cho vat liéu d8i mau theo 4nh sang chuyén ddi tir dang & trang thai co ban sang

dang ¢ trang thai dugc hoat hda va sau d6 duge dit trong binh 75°C trong khoéang 20
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phut dé cho phép vit liéu dbi mau theo anh sang trd lai dang & trang thai co ban. MAu thir
hinh vuéng sau d6 dugc lam maét xudng nhiét d9 trong phong, dugc tiép xtic véi anh sang
huynh quang trong phong trong it nht hai gi¢r va sau d6 duoc day lai (nghia 13, trong moi
truomg t6i) trong it nhat hai gid trudc khi thir nghiém trén ban thi nghiém quang hoc dugc
duy tri tai 73°F (23°C). Ban thi nghiém nay dugc lip dén hd quang xenon 300w, man
chén dugc diéu khién tir xa, bd phan loc Melles Griot KG2 ma lam bién d6i bude song tir
ngoai va buc xa va hoat dong nhu bdn nhiét, bd phén loc mét d§ trung tinh va bd phan
gitt mAu, dugc bd tri trong bdn nude, trong d6 miu thir hinh vudng dugc dua vao. Chim
4nh sang chuén truc tir d&n vonfram dugc di qua mau hinh vuéng & géc nhod (xAp xi 30°).
Sau khi di qua miu nay, 4nh sang tir &én vonfram dugc huéng dén mit cdu thu ma 4nh
sang dugc pha tron va trén may do quang phd Ocean Optics S2000 ma phd cia chim do
duoc thu va duge phan tich. Amaxvis 14 budc séng trong phd nhin thiy ma sw hip thy téi da
cta dang & trang thai dugc hoat héa ctia hop chit d6i mau theo 4nh séng trong mau thir
hinh vudéng xuét hién. Amaxv 13 budc séng dugc xac dinh béng céch thir nghiém mau thir
hinh vuéng dbi mau theo 4nh séng trong may do quang phd nhin thiy 4nh sang tir ngoai
Varian Cary 300; né c6 thé ciing dugc tinh toan tir phd thu duoc bing may do quang phd
S2000 trén ban thi nghiém quang hoc.

AOD/Min ma dic trung cho d6 nhay cta hgp chit ddi mau theo 4nh sing phan
g Vvéi tia ti ngoai, dwoc do trong nam (5) gidy dAu tién tiép xic v6i 4nh sang tir ngoai,
sau d6 tiép xtc trén co s& mdi phut. Mat d6 quang hoc bdo hoa (AOD bdo hoa) xay ra
dudi didu kién gidng nhau trir khi viéc tiép xtic v6i anh séng tir ngoai duge duy tri trong
toan by 30 phat. Chu ky mét mau 1a khoang thoi gian tinh bing gidy dbi véi AOD cia
dang hoat héa ctia hop chit d6i mau theo 4nh sdng trong mAu thir hinh vuéng dé dat dugc
mot nira AOD dugc do sau ba muoi phut, hodc sau khi bdo hoa hodc gén bio hoa dat
dugc, tai nhiét d6 trong phong sau khi loai bd nguén anh sang hoat hoéa, vi duy, béng cach
déng man chén.

Hop chitciavidu3, 4, 11 val2vavidusosanh?2,3va6 thé hién su hép thu tbi
da kép trong phd nhin thiy (lamda t&i da c6 thé nhin thdy) trong viing mau sic khac biét.
Péi v6i mbi lamda t6i da c6 thé nhin thiy, mat d6 quang hoc twong tmg (A OD/Min va
A OD bao hoa) ciing nhu chu ky mét mau duge 1ap bang trong bang 1 d6i v&i hai nhém
(A va B) ctia sy hip thu téi da.
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Céc két qua duoc liét ké trong bang I. Vi du so sanh 1 tuong tu vé& cdu triic va nén
dugc so sanh véi vidu 1, 2 va 7. Vi du so sanh 2 va 3 tuong tu v& cAu tric va nén dugc
so sanh véi vi du 3 va 4. Vi du so sanh 4 tuong tu v& cAu trac va nén dugc so sanh voi vi
du 5. Vi du so sanh 5 twong tr v& c4u triic va nén dugc so sanh véi vi du 9. Vi du so sanh
6 tuong tu v& chu tric va nén dugce so sanh vai vi du 11. Vi du 6 va 8 c6 nhom thé khac

biét 14 B va B’. Vidu 10 va 12 ¢6 nhom thé khac biét 1a Rs.

Béng 1 — Két qua thir nghiém thé hién di mau theo 4nh sang

Vi du s6 Amaxvis | MAatdd | AODbdo | T%
(nm) | AOD/Min hoa (gidy)

1 558 0,50 0,56 74

2 590 0,40 0,29 39
3A 459 0,40 0,30 39
3B 572 0,25 0,19 39

4A 457 0,42 0,59 93

4B 572 0,26 0,38 93

5 565 0,23 0,09 14

6 531 0,40 0,25 33

7 553 0,55 0,41 41

8 608 0,41 0,29 37

9 593 0,72 1,5 210

10 573 0,70 0,85 110
11A 490 0,34 0,60 153
11B 590 0,35 0,62 149
12A 448 0,50 1,10 279
12B 574 0,33 0,77 308
CE 1 558 0,67 0,86 121
CE 2-A 451 0,61 1,27 236
CE 2-B 574 0,35 0,72 251
CE 3-A 455 0,45 0,68 107
CE 3-B 572 0,25 0,41 107
CE 4 557 0,53 0,85 140
CE5 605 0,52 1,56 448
CE 6A 484 0,40 1,24 471
CE 6B 594 0,38 1,16 470

C4n hiéu ring ban md ta minh hoa céc khia canh clia sang ché d¢ hicu rd rang séang
ché. M6t s6 khia canh cuia sang ché 1a rd rang doi vdi nguoi cé hiéu biét trung binh trong
linh vuc k¥ thudt nay, va, do d6, khong tao di€u kién thuén loi dé hi€u rd hon vé sdng ché

da khong dugc thé hién d& don gian héa ban md ta nay. Mdc du sang ché d3 dugc mo ta
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két hop véi cac phuong an cu thé, sang ché khéng chi gii han & nhimg phuong 4n cu thé
da duoc boc 16 nhung duoc du dinh bao gdm ca cic bién thé ma nim trong pham vi cia

sang ché, nhu dugc xéc dinh bdi phan yéu cau bao hg.
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| YEU CAU BAO HQ
1. Hop chét c6 cong thire II:

(Rs)n

cong thirc 11
trong d6;

Ri duoc chon tir bromo, perhaloalkyl, alkenyl tily y dugc thé, alkynyl tiy ¥ dugc
thé, aryl, heteroaryl, perhaloalkoxy, carboxy, amino, amino tity y duoc thé, xyano, nitro,
sulfonyl, sulfonato, alkylcacbonyl, va alkoxycacbonyl;

Rs mdi khi xuét hién, doc l4p dugc chon tir nhém ddi ximg hogc bét déi xtmg
dugc chon tr formyl, alkylcacbonyl, alkoxycacbonyl,  aminocacbonyl,
aminocacbonyloxy, alkoxycacbonylamino, axit boronic, este cuia axit boronic, alkyl,
alkenyl, alkynyl, halogen, cycloalkyl, ~aryl, heteroaryl, alkoxy, heteroalkyl,
heterocycloalkyl, amino, va perhaloalkyl;

m 14 s§ nguyén nim trong khoang tir 0 dén 3;

n 13 s6 nguyén ndm trong khoang tir 0 dén 4;

mdi R¢ va Ry doc 1ap duoc chon tir hydro, hydroxy va nhom dbi xung hodc bat d6i
xtng dugc chon tir heteroalkyl tuy y dugc thé, alkyl thy y dugc thé, alkenyl tity ¥ duoc
thé, alkynyl tiy y duoc thé, aryl tiiy ¥ dwoc thé, heteroaryl tiy y dugc thé, xycloalkyl tity
y duoc thé, heteroxycloalkyl tily v dugc thé, halogen, amino tlly y dugc thé, carboxy,
alkylcacbonyl, alkoxycacbonyl, alkoxy tity y dugc thé va aminocacbonyl, hodc Re va Ry
c6 thé ciing v&i nguyén tir xen gitta bt ky tao thanh nhém dugc chon tlr oxo, xycloalkyl

thy ¥ duge thé va heteroxycloalkyl tity y dugc thé; va
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mdi B va B*ddc l4p duge chon tir hydro, halogen va nhém d6i xtimg hoic bt dbi ximg
duogc chon tir metanldxenyl, alkyl tiry y duge thé, alkenyl tiy y dugc thé, alkynyl tuy y
dugc thé, heteroalkyl tiy ¥ dugc thé, alkoxy tiy y dwoc thé, aryl tuy y duoc thé,
heteroaryl tity ¥ dugc thé, heteroxycloalkyl ty ¥ dugc thé va xycloalkyl tiy y duoc thé,
hoic trong d6 B va B’ cling v&i nguyén tir xen gitta bat ky dé tao thanh nhém dugc chon
tir xycloalkyl tlty y dugc thé va heteroxycloalkyl tily ¥ dwoc thé.

2. Hop chit theo diém 1, trong d6:

Ri dugc chon tir Co-Cs alkenyl tily v dwogc thé, Co-Cs alkynyl tily v duoc thé, phenyl,
C1-Cs perhaloalkoxy, C1-C¢ perhaloalkyl, brom, xyano, nitro, C1-Cs alkylcacbonyl va Ci-
Cs alkoxycacbonyl;

Rs mdi 14n xuét hién, doc 1ap duoc chon tir formyl, alkylcacbonyl, alkoxycacbonyl,
aminocacbonyl, alkyl este ctia axit boric, halogen, xycloalkyl, aryl, alkoxy, heteroalkyl,
heteroxycloalkyl, amino va perhaloalkyl;

m va n 14 s§ nguyén ddc 14p dwoc chon ndm trong khoang tir 0 dén 2;

mdi Rs va Ry ddc 1ap dugc chon tir hydro, hydroxy va nhém dbi xtng hodc bét ddi
xtng duge chon tir heteroalkyl ity v duogc thé, alkyl tiy y dugc thé, aryl tiy y duoc thé,
heteroaryl tlly y dugc thé, xycloalkyl tily y dugc thé, halogen, amino tuy y dugc thé,
carboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy tiy ¥ dugc thé va aminocacbonyl hoic
R va Ry c6 thé ciing véi nguyén tir xen gitta bat ky tao thanh nhém duge chon tir oxo,
xycloalkyl tly y dwoc thé va heteroxycloalkyl tiy v dugc thé; va

mdi B va B’ doc 1ap duoc chon tir hydro, halogen, nhém dbi xung hoac bt dbi xing
duoc chon tir alkyl tily y dugc thé, alkenyl ty ¥ duoc thé, heteroalkyl tity y dugc thé,
alkoxy tuty y duoc thé, aryl tiy y dugc thé, heteroaryl tily ¥ duoc thé va xycloalkyl tiy ¥
duoc thé, hodc trong d6 B va B’ cing v6i nguyén tir xen giita bit ky tao thanh nhém
duoc chon tir xycloalkyl tity ¥ duoc thé va heteroxycloalkyl tiy y dugc thé.

3. Hop chét theo diém 2, trong d6:

R; duge chon tir C2-C4 alkenyl tiy ¥ duoc thé, C2-Cs alkynyl tiy v dugc thé,
phenyl,  C;-Cs perhaloalkoxy, C;-Cs4 perhaloalkyl, brom, xyano, nitro, C;-Cs4
aikylcacbonyl va C1-C4 alkoxycacbonyl;

Rs mdi 14n xuédt hién, doc lap duoc chon tlr alkylcacbonyl, alkoxycacbonyl,
aminocacbonyl, alkyl este cua axit boric, halogen, xycloalkyl, aryl, alkoxy,

heteroxycloalkyl, amino va perhaloalkyl;
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m va n 14 s6 nguyén doc 1ap dugc chon nim trong khoang tir 0 dén 2;

mdi Re va Ry ddc lap duge chon tir hydro, hydroxy va nhém dbi xtmg dugc chon tur
heteroalkyl tity y duoc thé, alkyl tiy y dugc thé, aryl tiy y duge thé, xycloalkyl tiy y
duge thé, halogen, carboxy, alkylcacbonyl, alkoxycacbonyl, alkoxy tiy y dwgc thé va
aminocacbonyl hodc c6 thé cling voi nguyén tir xen gitta bt ky tao thanh nhém dugc
chon tir oxo va xycloalkyl tity ¥ dugc thé; va

mdi B va B’ doc 1ap duoc chon tir hydro, nhom dbi xung duge chon tr alkyl tuy y
duoc thé, alkenyl ty y dugc thé, aryl tily ¥ dugc thé, heteroaryl tiy ¥ dwoc thé va
xycloalkyl tity y duoc thé, hoic trong d6 B va B’ cling véi nguyén tir xen giita bit ky tao
thanh nhém dugc chon tir xycloalkyl tity ¥ duoc thé.

4. Hop chét theo diém 3, trong do:
R; dugc chon tir -OCF3, -OCF.CF3, CF3;, CF2CF3, brom, xyano, nitro, axetyl,
propionyl, metoxycacbonyl, etoxycacbonyl va phenyl;

Rs doc lap duge chon tir metyl, etyl, brom, clo, flo, metoxy, etoxy va CFs;

mdi Re va Ry d6c 14p duogc chon tir metyl, etyl, propyl va butyl; va

mdi B va B’ doc 1ap duge chon tir phenyl dugc thé béng mot hodc nhiéu nhém doc
13p dugc chon tir aryl, heteroaryl, heteroxycloalkyl, alkyl, alkenyl, alkynyl, alkoxy,
halogen, amino, alkylcacbonyl, carboxy va alkoxycacbonyl.

5. Hop chét theo diém 1, dugc chon tir:
3,3-bis(4-metoxyphenyl)-12-bromo-6,13,13-trimetyl-3H, 13H-indeno

[2',3":3,4]naphto[1,2-b]pyran;
3,3-bis(4-metoxyphenyl)-6,7-dimetoxy-10,12-bis(triflometyl)-13,13-dimetyl-3H,13H-

indeno[2',3":3,4]naphto[1,2-b]pyran;
3,3-bis(4-metoxyphenyl)-10,12-dibromo-6,7-dimetoxy-11,13,13-trimetyl-3H,13H-

indeno[2’,3":3,4]naphto[1,2-b]pyran;
3-(4-butoxyphenyl)-3-(4-metoxyphenyl)-10,12-dibromo-6-triflometyl-13,13-dimetyl-
3H,13H-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
3,3-bis(4-flophenyl)-10,12-dibromo-6-triflometyl-13,13-dimetyl-3H, 13H-
indeno[2',3":3,4]naphto[1,2-b]pyran;
3,3-bis(4-metoxyphenyl)-10,12-dibromo-13,13-dimetyl-3H,13H-
indeno([2',3":3,4]naphto[1,2-b]pyran;
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3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-10,12-dibromo-13,13-dimetyl-3H,13H-
indeno[2',3":3,4]naphto[1,2-b]pyran; va/hodc
3-phenyl-3-(4-morpholinophenyl)-6,7-dimetoxy-12-triflometyl-13,13-dimetyl-
indeno[2’,3":3,4]naphto[1,2-b]pyran.
6. Hop chét theo diém 1, trong d6 hop chét nay 14 hop chit dbi mau theo 4nh séng.
7. Ché phdm dbi mau theo 4nh sang chira hop chét theo diém 6 va tiy ¥ it nhit mot hop
chit di mau theo 4nh sang bd sung, trong d6 mdi hop chit déi mau theo 4nh sang bd
sung co it nhit mot gia tri tdi da cta do he"lp thu dugc hoat héa nim trong khoang tir
300nm dén 1000nm.
8. Ché phAm ddi mau theo 4nh sang chira it nhit mét hop chit theo diém 6 dugc két hop
vao it nhit mot phﬁn vét liéu hitu co, trong d6 vat liéu hitu co nay la vat liéu polyme, vat
li€u oligome, vat liéu monome hodc hdn hop hoic tb hop ctia ching.
9. Ché phdm dbi mau theo 4nh sang theo diém 8, trong d6 vat liéu polyme nay bao gdm
vit liéu tinh thé 1ong, vat liu tu lién két, polycacbonat, polyamit, polyimit,
poly(met)acrylat, alken da vong, polyuretan, poly(urea)uretan, polytiouretan,
polytio(urea)uretan, polyol(alyl cacbonat), xenluloza axetat, xenluloza diaxetat, xenluloza
triaxetat, xenluloza axetat propionat, xenluloza axetat butyrat, polyanken, polyalkylen-
vinyl axetat, poly(vinylaxetat), poly(ruwou vinylic), poly(vinyl clorua), poly(vinylformal),
poly(vinylaxetal), poly(vinyliden clorua), poly(etylen terephtalat), polyeste, polysulphon,
polyolefin, copolyme clia chiing, va/hogc hdn hop clia ching.
10. Ché phim dbi mau theo 4nh sing theo diém 8, trong d6 ché phim dbi mau theo 4nh
sédng ndy con chira it nhét mot chit phu gia dugc chon tir thudc nhudm, chét thic déy qua
trinh lién két, chit chéng oxy hoa, chit phu gia ting cudng dong hoc, chét khoi mao
quang héa, chit khoi mao nhiét, chit ttc ché polyme héa, dung méi, chét 1am on dinh
anh séng, chit 1am 8n dinh nhiét, chét giai phéng khudn, chit kiém soat luu bién, chit
1am bing, chit loai bé gdc tu do, chét gel héa va chit thic diy sy két dinh.
11. Ché phdm pht chira hgp chit dbi mau theo 4nh séng theo diém 6, vat liéu tinh thé
long, vat ligu tu lién két va vat liéu tao mang.
12. Vat dung dbi mau theo 4nh sang bao gdm nén va hop chit d6i mau theo 4nh sang theo
diém 6, trong d6 hop chit ddi mau theo anh sang ndy duoc lién két voi it nht mot phan

cua nén.
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13. Chi tiét quang hoc chira hop chit d8i mau theo 4nh sing theo diém 6, trong d6 chi tiét
quang hoc nay dugc chon tir it nhét mot trong s6 bd phan dung trong nhan khoa, bd phén
hién thi, cira s6, guong, vt liéu bao géi va bd phéan té bao tinh thé 16ng hoat tinh hoic bi
dong.
14. Chi tiét quang hoc theo diém 13, trong d6 b phan ding trong nhan khoa dugc chon
tir kinh hi€u chinh, kinh khong hi€u chinh, kinh 4p trong, kinh ndi thi, kinh Iup, kinh bao
v€, hodc kinh che mat.
15. Vat dung d6i mau theo 4nh sang theo diém 12, trong d6 nén bao gdm vat lidu polyme
va vat liéu d6i mau theo anh sang dugc két hop vao it nhét mot phﬁn cta vat liéu polyme
nay.
16. V4t dung dbi mau theo 4nh sang theo diém 15, trong d6 hop chit ddi mau theo 4nh
sang dugc trén véi it nhit mét phin vat liéu polyme, dugc lién két voi it nhit mot phin
vat liéu polyme, va/hodc tAm vao it nhit mot phén vat li€u polyme.
17. Vat dung dbi mau theo 4anh sang theo diém 12, trong d6 vat dung dbi mau theo anh
sang nay bao gdm 16p pht hodic mang dugc lién két voi it nhit mot phan nén, 16p phu
hodic mang nay chira hop chét d6i mau theo 4nh séng.
18. Vit dung dbi mau theo 4nh sang theo diém 17, trong do nén ndy dugc tao thanh tir vat
liéu hitu co, vt lidu vo co, hoic tb hop cua ching.
19. Vat dung dbi mau theo 4nh sang theo diém 12, trong d6 vat dung nay con bao gdm it
nhit mét phin 16p pht bd sung duge chon tir 16p phi ddi mau theo 4nh séng, 16p phu
chéng phan xa, 16p phti phin cuc tuyén tinh, 16p phi chuyén tiép, 16p phu 16t, 16p phi két
dinh, 16p pht phan xa, 16p phii chdng swong mu, 16p phti ngin oxy, 16p pht hip thu dnh
séng tr ngoai va 16p phu bao v¢.
20. Vat dung dbi mau theo 4nh sang bao gdm:

nén;

it nh4t mot phén 16p phi ciia vat lidu lién két;

it nhét it nhit mot phan 16p phii bd sung ctia vat ligu tinh thé 16ng; va

it nhat mot hop chit d6i mau theo diém 6 lién két voi nén néu trén.
21. Vat dung dbi mau theo 4nh sang theo diém 20, trong d6 vét dung nay con bao gbm ft
nhét mot chét phu gia dugc chon tir nhém bao gém thudc nhudém ludng séc, thubc nhudm
khong ludng sic, chit thic ddy qua trinh lién két, chit chéng oxy héa, chét phu gia ting

cudng dong hoc, chit khoi mao quang hoa, chét khoi mao nhiét, chét &rc ché polyme hoa,
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dung moéi, chit 1am 6n dinh 4nh sang, chit 1am 8n dinh nhiét, chat giai phong khuén, chit
kiém so4t luu bién, cht 1am bing, chit loai bé gbc tu do, chit gel héa va chat thuc ddy su
két dinh.

22. Vat dung d6i mau theo 4nh sing theo diém 20, trong d6 nén dwoc chon tir thiy tinh,
thach anh va vt li¢u hitu co polyme.

23. Vit dung dbi mau theo 4anh séng theo diém 20, trong do it nhét vat liéu lién két bao
gdm ludi polyme cé thé dinh hudng bing cach tiép xiic v6i it nhit mot trong s tir
truong, di€n trudong, buc xa hc“)ng ngoai phan cuc tuyén tinh, birc xa tir ngoai phan cuc
tuyén tinh, birc xa nhin théy phén cuc tuyén tinh va luc cit.

24. Vat dung ddi mau theo anh sang theo diém 20, trong d6 vat lidu tinh thé long nay la
polyme tinh thé 1ong.

25. Vat dung d6i mau theo anh sang theo diém 20, trong d6 vat dung nay con bao gdm it
nhit mot 16p phu 16t, 16p phii chuyén tiép, 16p phit bao vé hoic t6 hop cia ching.

26. Vit dung dbi mau theo 4nh sang theo diém 25, trong d6 16p phu chuyén tiép bao gdm
polyme acrylat.

27. Vit dung d8i mau theo anh sang theo diém 25, trong d6 16p phi bao vé bao gdm it
nhét mot din xut silixan.

28. Vat dung d8i mau theo 4nh séng theo diém 27, trong d6 it nhit mot 16p phi 16t bao

gdm polyuretan.
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