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(57) Muc dich cta sang ché 1a tim ra dan xuat carotenoit ma c6 do tan tbt trong nudc. Sang
ché dé xuat dan xuat carotenoit c6 cong thure (I):
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trong do:

X 1a nhém cacbonyl hodc nhom metylen, mot trong sd cac goc RYvaR?1a (a) hoac (b)
va gbc con lai 1a (a), (b), (c) hoidc nguyén tir hydro, trong do:

(@) la: -CO-A-B-D trong d6 A la nhom alkylen, nhém alkenylen va tuong tu, B c6 cong
thirc -S(O)n- hodc c6 cong thirc NR*CONR®-va D 1a nguyén ti hydro, nhom cacboxy va
tuong tur,

(b) la: -CO-E-F trong d6 E 1a nhom alkylen hodc c6 cong thirc -NR3- trong do R% 13 (al1)
nguyén ti hydro, (b1) nhom alkyl hodc twong tu, va F la nhom sulfo va

(c) la: -CO-G trong d6 G la nguyén tir hydro, nhom alkyl va tuong tu

Sang ché con dé xuat mudi dugce dung cua nd, hodc este hodc amit dugc dung ctia no.



Nong d§ astaxanthin trong huyét twong mau [ng/ml)

—m— Hop chdt cia Vi dy (8)

= @ = Chit chiét tho Hacmatocobeus

=@~ Astaxanthin

Théi gian sau khi diung qua dudng migng
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Linh vye k§ thuit dwoc dé cip

Sang ché dé cap dén dan xuat carotenoit c6 do tan trong nudc tot, va hitu

ich dé lam thudc.

Tinh trang ky thuit cia sing ché

Co thé sdng tao ra ning luong bang qua trinh ho hép hiéu khi, nhiéu loai
oxy hoat dong dugc tao ra trong qua trinh nay. Oxy hoat dong la thuc thé hoéa hoc
¢6 hoat tinh cao hon oxy trong khi quyén. Vi du, anion superoxit, gbc hydroxy,
oxy muc don, hydro peroxit, gbc hydroperoxy va cac gbc tuong tu 1a da biét.
Ciing da biét rang oxy hoat dong du dugc tao ra trong phan tng khong dac hi¢u
té bao voi cac phan tir trong co thé sdng nhu axit nucleic, protein va lipit dé pha
huy té bao va vi vay, chung gy ra mot s6 bénh bao gdm hdi chimg chuyén hoa
nhu bénh tiéu dudng, huyét ap cao, bénh m& méu cao va chimg xo cing dong
mach, bénh gan, bénh vé tidu-hda, bénh rdi loan chic ning ndo, bénh tim mach,
bénh suy gidm chtrc ning tim, ung thu, chimg viém da di ing va cac bénh tuong
tu. Vi ly do nay, bat budc phai loai boé oxy hoat dong du dé duy tri su séng cda
c4c sinh vat va khi, va c6 co ché chéng oxy héa sir dung céc enzym chdng oxy
héa hodc chét chdng oxy hoa. Enzym chéng oxy hoéa 1a cac enzym c6 kha ning
loai bd oxy hoat dong dic hiéu. Vi duy, superoxit dismutaza (SOD), peroxidaza,
catalaza va cac enzym tuong tu la da biét. Cac chét chdng oxy hoa la cac chét
giai oxy hoat dong bing chinh su oxy héa ctia n6 (loai trir oxy muc don dugc gay

ra mot phan boi sy chuyén hoa ning lugng) va, vi du, carotenoit nhu astaxanthin,
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zeaxanthin, canthaxanthin, lutein va f-caroten, vitamin nhu vitamin C va vitamin

E, axit a-lipoic, va glutathion 1a da biét.

Trong s cac carotenoit, da biét réng astaxanthin, 12 chét c6 hoat tinh
chéng oxy hoa vo cung tt, 14 hitu ich trong, vi dy, linh vyc bénh thuong tdn do
anh sang, bénh v& mit, bénh da liéu, ching viém, bénh mién dich, bénh tim, bénh
u 4c tinh, bénh gan, bénh than, bénh thodi hoa than kinh, bénh nghién, bénh di
ung, bénh khang insulin, bénh do tiéu duong, bénh bénh m& mau cao, bénh vé
chtrc ndng tim, bénh vé hé mach mau va bénh tuong tu (Tai liéu phi sang ché 1
va 2). N6 hiru ich dé 1am chét tri liéu, chat phong ngira va chét twong tu, nhiéu
loai bénh trong d6 c6 sy tham gia cia oxy hoat dong, vi du, cdc bénh vé mit nhu
bénh vong mac (bao gém bénh vdng mac do tiéu duong), thoédi héa hoang diém
(do tudi tac), duc thity tinh thé va bénh kho mit, hoi chung chuyén héa nhu bénh
tiéu duong, huyét ap cao, bénh m& mau cao va chimg xo cing dong mach, bénh
gan nhu bénh gan do rugu, viém gan nhiém m& khong do ruou (non-alcoholic
viém gan nhiém m&-NASH), bénh gan do ubng thudc hodc virut va viém gan
nhiém md, cac bénh vé than nhu viém than tiéu cau, suy thdn va bénh thén do
tiéu duong, cac bénh ctia hé tiéu hda nhu bénh trao nguoc da day thuc quan, loét
da day, loét ta trang va bénh viém loét dai trang, bénh roi loan chite nang ndo nhu
r6i loan mach mau ndo va ching mét tri, bénh v& hé tim mach nhu chung nhdi
mau co tim, ching dau thit nguc, chimg suy tim, ching loan nhip tim va viém co
tim, bénh suy giam chirc ndng tim, ung thu, cac bénh vé da nhu chimg viém da di
tng, vét thuong va loét do nim liét givdong, bénh thoai héa than kinh nhu chtng
X0 cling teo co mot bén, bénh Alzheimer, hoi chiing Parkinson va bénh than kinh

do tiéu duong, bénh nhugc co va bénh tuong tu.
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Trong khi d6, ciing da biét ring su hip thu qua dudng tiéu hoa cia
astaxanthin 12 rét thip, va do sinh kha dung 14 khoang vai phan tram. Vi du, khi
astaxanthin duoc tao ra tir tio Haematococcus (chtra thanh phr?m chinh 13 este cua
axit béo) duoc dung v6i lidu lugng 9mg/ngay (khi dugc chuyén héa thanh dang
tu do cua astaxanthin) cho ngudi, Cmax trong huyét tvong mau 1 77,15 ng/mL,
va AUC (0-72 h) 12 1683ng-h/mL (Tai lidu phi sang ché 3). Mot yéu td co thé giai
thich duoc cho viéc nay la carotenoit nhu astaxanthin ¢ tinh ky nudce cuc ky cao
va khong c6 do tan trong nudc. Didu nay ciling 1a nguyén nhan dé han ché cac
dang dung cla astaxanthin cho dong vat mau nong (ddc bi€t 1a nguoi). Vi ly do
d6, dan xudt astaxanthin ¢ dd tan trong nuéc cao hon duge cho 13 hitu ich va

phuong phap diéu ché n6 di duoc thong bao (Tai liéu sang ché 1 va2).

Danh séch tai lidu trich dan
Tai liéu sang ché
Tai liéu sang ché 1: WO 2004/011423 A

Tai liéu patent 2: WO 2003/066583 A

Tai liéu phi sang ché
Tai liéu phi sang ché 1: Alternative Medicine Review, 2000, 16(4), 355-364
Tai liéu phi sang ché 2: Trends in Biotechnology, 2003, 21(5), 210-216

Tai liéu phi sang ché 3: Clinical Medicine, 2011, 27(4), 297-303
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Bén chit k§ thuét ciia sang ché

Van de duoc giai quyét boi sang ché

Tuy nhién, do tan trong nudc va kha ning hap thu qua duong miéng cua

dan xut astaxanthin trén day 1a khong du théa man.

Do d6, muc dich ctua sang ché 1a dé xuét dan xuét astaxanthin ¢6 do tan
trong nude va kha nang hap thu qua duong miéng duoc cai thién hon va ¢ hoat
tinh dugc 1y tot nhu hoat tinh khéng viém; duge pham chira né; va phuong phap

diéu ché no.

Céch giai quyét van dé

Céac tac gia sang ché da nghién ctu viée tong hop mot loat din xuét
carotenoit, va két qua 13, ho da phat hién ra ring din xuét carotenoit ¢ cdu tric
mach bén mai c6 do tan trong nude va kha nang hép thu qua duong miéng tt va
chung c6 thé duoc sir dung trong nhiéu phuong phap ding thubc thong thuong
bao gdm, ngoai viéc dung qua dudng miéng, vi du, ché phdm léng nhu thude
tiém va thudc nhé mat, ché phdm ding bén ngoai nhu thuéc md, va ching hoan

thanh sang ché.

Sang ché dé xuét dan xuét carotenoit ¢ cong thire (I):

R'-07 X

0 M
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trong d6 X Ia nhém cacbonyl hodc nhém metylen,
it nhdt mot trong sd cac gde R! va R? 1a nhom duoce chon tir nhom bao gdm cac
cong thic chung (a) va (b) sau va gbc con lai 14 nhém duoc chon tir nhém bao

gOm céc cong thirc chung (a), (b) va (c) sau, va nguyén tir hydro:

(a): -CO-A-B-D

trong d6 A la nhom hoéa tri hai bao gém tr 1 dén 10 nhom thudec mot
hodc nhiéu loai dugc chon tir nhém bao gém (i) dén (xi) dugc md ta dudi day,
v6i diéu kién nguyén tir oxy khong gin vao nguyén tir oxy lién ké khéc:
(i) nhom alkylen Ci-Cio, trong d6 nhom alkylen nay 14 mach thing hodc mach
nhanh, tiy y bao gdm gbc alkylen vong trong mach va tily y c6 (cac) phén tir thé
o duge mo ta dudi day, (ii) nhom alkenylen Cy-Cio, trong d6 nhom alkenylen nay
1a mach thing hodc mach nhanh va ty ¥ ¢6 (cac) phan tir thé o duge mb ta dudi
day, (iii) nhom alkynylen C;-Cjo, trong d6 nhom alkynylen nay la mach thang
hodc mach nhanh va ty ¥ ¢6 (cdc) phan tir thé o dwoc md ta dudi day, (iv) -NR3-
, trong do R3 1a (al) nguyén t& hydro, (b1) nhom alkyl C;-Cs, (c1) nhém aryl Ce-
Ciotuy ¥ ¢6 1 dén 5 phan t thé B duoc mo ta dudi day hodc (d1) nhém alkyl Ce-
Cio aryl-C1-Ce thy ¥ ¢6 1 dén 5 phdn tir thé p duoc md ta dudi day trong gbc aryl,
(v) nguyén ti oxy, (vi) nhém cacbonyl, (viia) cong thic -S(O),- trong do n la sb
nguyén bang 0 hodc 2, (viii) nhém arylen héa trj hai Ce-Cio tity y ¢6 1 dén 4 phan
tir thé B duoc mo ta duédi day, (ix) nhém hydrocacbon vong bao hoa c6 héa tri hai
Cs-Cio tuy ¥ ¢6 1 dén 4 phin tir thé o dwgc mod ta dudi diy, (x) nhom
heteroarylen hoa tri hai va c6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir

khac loai duoc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén
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t& luu huynh va ty v ¢6 1 dén 2 phan tir thé y duge mo ta dudi day va (xi) nhom
di vong bdo hoa hoa tri hai va ¢ 5 dén 7 nguyén tir nhan chua 1 dén 3 nguyén tir
khac loai duge chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén

t& luu huynh va tay ¥ ¢6 1 dén 2 phan tir thé v duge mo ta dudi day,

B 14 (viib) cong thic -S(O)s- trong d6 n 13 sb nguyén bang 0 dén 2 hoac
(xii) cong thic -NR*CONRS- trong d6 R**R? 12 gidng hodc khac nhau va mdi
nhém 12 (al) nguyén ti hydro, (b1) nhém alkyl Ci-Cs, (c1) nhém aryl Ce-Cio tuy
y ¢6 1 dén 5 phén tir thé B dugc md ta dudi ddy hodc (d1) nhém alkyl Ce-Cio
aryl-Ci-C¢ nhom alkyl tuy y ¢6 1 dén 5 phan t thé B duge mo ta dudi ddy trong
gbc aryl, hoic R*vaR® cuing nhau 12 nhém etylen, nhém propylen hodc
nhém -COCHa-, véi diéu kién khi B 1a (viib) cong thirc -S(O)u- trong d6 n 1a sb

nguyén bang 0 dén 2, néu trén, vi tri gan két cda A vao B 1a nguyén tir cacbon; va

D la nhém hoa tri mdt bao gém 0 dén 10 nhom thudc mot hodc nhiéu
loai duge chon tir nhom bao gdm sau (i) dén (xi); va nhém duge chon tir nhém
bao gbm (xiii) dén (xxiv) dugc mo ta dudi day:

(i) nhom alkylen Ci-Cio trong d6é nhom alkylen nay 1a mach thang hodc mach
nhanh, tiy y bao gdm gdc alkylen vong trong mach va tity ¥ ¢6 (cac) phan tir thé
o. dugc mo ta dudi day, (ii) nhom alkenylen Cz-Cio trong d6 nhom alkenylen nay
12 mach thing hodc mach nhanh va tuy y c6 (cac) phén ti thé o duge md ta dudi
day, (iii) nhom alkynylen C-Cio trong d6 nhom alkynylen nay la mach thing
hodc mach nhanh va tuy y co (céc) phén tir thé o dwge mo ta duéi day, (iv) nhom
¢ cong thirc -N(R®)- trong d6 R* 1a (al) nguyén tir hydro, (bl) nhoém alkyl Ci-

Ce, (c1) nhém aryl Ce-Cio tiy v ¢6 1 dén 5 phan ti thé B dugc md ta dudi day
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hodc (d1) nhom alkyl Cs-Cio aryl-C1-Cs tiy ¥ ¢6 1 dén 5 phan tir thé § duge md
ta dudi day trong gbc aryl, (v) nguyén tit oxy, (vi) nhém cacbonyl, (viia) nhém c6
cong thtrc -S(O)y- trong d6 n 1a s6 nguyén bang 0 hodc 2, (viii) nhém arylen Ce-
C1o hoa tri hai tuy ¥ ¢6 1 dén 4 phan tir thé B duoc md ta dudi ddy, (ix) nhom
hydrocacbon vong bdo hoa ¢ hoa tri hai Cs-Cio tiiy ¥ ¢6 1 dén 4 phan tir thé o
duge mo ta dudi day, (x) nhom heteroarylen héa tri hai va cé 5 dén 7 nguyén tir
nhén chra 1 dén 3 nguyén tir khac loai duoc chon tir nhém bao gdm nguyén ti
oxy, nguyén t nito va nguyén t& luu huynh va tuy y ¢6 1 dén 2 phan t thé y
dugc md ta dudi dy, (xi) nhém di vong bao hoa hoa tri hai va cé 5 dén 7 nguyén
t nhan chira 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gdm nguyén tir
oxy, nguyén tir nito va nguyén t luu huynh va tuy y c6 1 dén 2 phan tir thé vy
dugc mo ta dudi day, (xiii) nguyén ti hydro, (xiv) nhém alkyl C;-Cs trong dé
nhom alkyl 14 mach thang hodc mach nhdnh va tiy y c6 (céc) phan tir thé o duoc
mo ta dudi diy, (xv) nhom halogenoalkyl Ci-Cs trong d6 nhom alkyl 1a mach
thing hodc mach nhanh va tly y c6 (cac) phén to thé o dugc mo ta dudi day,
(xvi) nhom xycloalkyl C3-Cio, (xviia) nhom aryl Ce-Cio tiy y 6 1 dén 5 phan tir
thé p duoc mo ta dudi ddy, (xviii) nhom heteroaryl c6 5 dén 7 nguyén tir nhan
chira 1 dén 3 nguyén tir khic loai dugc chon tir nhém bao gdm nguyén tir oxy,
nguyén tu nito va nguyén tir luu huynh va tuy y ¢o 1 dén 2 phan tir thé y dugec mo
ta dudi day, (xix) nhom cé cong thire -N(R?)(R™) trong do R?! 1a (al) nguyén tir
hydro, (b1) nhom alkyl Ci-Cs, (c1) nhom aryl Ce-Cio tuy ¥ ¢0 1 dén 5 phan tir thé
B duoc md ta dudi diy hodc (d1) nhom alkyl Ce-Cio aryl-Ci-Ce tuy y c6 1 dén 5
phan tir thé p duoc md ta dudi diy trong gbc aryl va R*? 12 nguyén tt hydro hodc
nhom alkyl Ci-Cs, (xx) nhom hydroxy, (xxi) nhom formyl, (xxii) nhém cacboxy,

(xxiii) nhom sulfo va (xxiv) nhém phospho; va D, cung véi -NR>- trong B, tuy y
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tao thanh nhén di vong chira nguyén tir nito;

(b): -CO-E-F

trong d6 E 1a nhém hoa tri hai bao gém tir 1 dén 10 nhém thudc mot
hodc nhiéu loai dugce chon tir nhém bao gom (i) dén (xi) dugc mo ta dudi day,
v6i diéu kién nguyén tir oxy khong gin vao nguyén ti oxy lién k& khac:
(i) nhém alkylen Ci-Cio, trong d6 nhém alkylen ndy 1a mach thing hodc mach
nhanh, tiy y bao gdm gdc alkylen vong trong mach va tiiy ¥ ¢6 (cic) phén ti thé
o duge mo ta dudi day, (ii) nhom alkenylen Cz2-Cio, trong d6 nhoém alkenylen nay
14 mach thing hodc mach nhanh va ty ¥ ¢6 (cac) phin ti thé o dugc mé ta dudi
day, (iii) nhém alkynylen C,-Cio, trong dé nhom alkynylen nay 12 mach thiang
hodc mach nhanh va tiy ¥ ¢6 (cac) phan tir thé o duge md ta dudi day, (iv) -NR3-
, trong d6 R3 1a (al) nguyén tir hydro, (b1) nhom alkyl Ci1-Ce, (c1) nhém aryl Ce-
Ciotly ¥ ¢6 1 dén 5 phan tir thé p dugc mo ta dudi ddy hodc (d1) nhom alkyl C-
Cio aryl-C1-Ce tiy y ¢6 1 dén 5 phan tir thé B dugc mé ta dudi ddy trong gde aryl,
(v) nguyén tir oxy, (vi) nhém cacbonyl, (viia) cong thirc -S(O),- trong d6 n 1a sb
nguyén bang 0 hozc 2, (viii) nhom arylen héa tri hai Ce-Cio tiiy ¥ ¢6 1 dén 4 phan
tr thé p duoc mo ta dudi ddy, (ix) nhém hydrocacbon vong bdo hoa c6 héa tri hai
Cs-Cro tily ¥ ¢6 1 dén 4 phan to thé o dwoc md ta dudi ddy, (x) nhom
heteroarylen héa tri hai va c6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tu
khac loai duge chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén
t0r Iuu huynh va tiy y ¢6 1 dén 2 phan tir thé y dwge mo ta dudi day va (xi) nhém
di vong bao hoa hoéa tri hai va c6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tu
khac loai dugce chon tir nthém bao gdm nguyén tir oxy, nguyén tir nito va nguyén

t& luu huynh va ty v ¢6 1 dén 2 phan tir thé v duoc md ta duéi day; va
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F 14 (xxiii) nhom sulfo; va

(c): -CO-G

trong dé G 1a nhém hoa tri mot bao gém 0 dén 10 nhom thudc mot hodc
nhiéu loai dugc chon tir nhém bao gdbm (i) dén (xi) dugc md ta dudi dy; va
nhom duoc chon tir nhém bao gdém (xiii) dén (xxiv) duoc md ta dudi day, véi
diéu kién nguyén tir oxy khong gin vao nguyén tir oxy lién ké khac:
(i) nhém alkylen Ci-Cio trong dé nhém alkylen nay 1a mach thing hodc mach
nhanh, tily y bao gébm gbc alkylen vong trong mach va tliy y ¢6 (céc) phan tir thé
o duge mo ta dudi day, (ii) nhém alkenylen Cr-Cyo trong dé nhom alkenylen nay
1 mach thing hodc mach nhanh va tly y ¢6 (cc) phan tir thé o duoc mé ta dudi
ddy, (iil) nhém alkynylen C»-Cio trong d6 nhom alkynylen nay 13 mach thang
hodc mach nhanh va tuy y ¢6 (cac) phan tir thé oo duoc mo ta duéi ddy, (iv) nhém
¢6 cdng thire -N(R*)- trong d6 R® 1a (al) nguyén tir hydro, (bl) nhém alkyl Ci-
Cs, (c1) nhom aryl Ce-Cio tiry ¥ ¢6 1 dén 5 phan tir thé f duoc mé ta dudi déy
hodc (d1) nhém alkyl Ce-Cio aryl-C1-Ce tily ¥ ¢6 1 dén 5 phan tir thé B duge md
ta dudi day trong gbc aryl, (v) nguyén tir oxy, (vi) nhém cacbonyl, (viia) nhém cé
cong thie -S(0)a- trong d6 n 13 s6 nguyén biang 0 hodc 2, (viii) nhém arylen Ce-
C1o hoa tri hai tuy v ¢6 1 dén 4 phan tir thé B dugc mo ta dudi day, (ix) nhém
hydrocacbon vong bdo hoa c¢6 hoa tri hai Cs-Cio tiy ¥ ¢6 1 dén 4 phan tir thé o
duoc mo ta dudi day, (x) nhom heteroarylen hoa tri hai va c6 5 dén 7 nguyén tir
nhan chia 1 dén 3 nguyén t khac loai dugc chon tir nhém bao gdm nguyén tir
oXy, nguyén ti nito va nguyén t& luu huynh va tuy y c6 1 dén 2 phan tir thé y
dugce mo ta dudi day, (xi) nhém di vong bdo hoa hoa tri hai va c¢6 5 dén 7 nguyén

t& nhan chtra 1 dén 3 nguyén ttr khac loai dugc chon tir nhém bao gdm nguyén tir

-10-
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oxy, nguyén tir nito va nguyén tir lvu huynh va tiy y ¢6 1 dén 2 phan tt thé Y
dugc md ta dudi day, (xiii) nguyén tir hydro, (xiv) nhéom alkyl Ci-Cs trong do
nhom alkyl 14 mach thing hoic mach nhanh va tiiy ¥ ¢6 (cac) phdn tir thé o duge
mo ta dudi day, (xv) nhém halogenoalkyl Ci-Cs trong d6 nhom alkyl 14 mach
thing hodc mach nhanh va tlly ¥ ¢6 (cac) phan tir thé a duoc mé ta dudi day,
(xvi) nhom xycloalkyl C3-Cio, (xviia) nhém aryl Ce-Cio tity ¥ ¢6 1 dén 5 phan tir
thé B duge mo ta dudi day, (xviii) nhom heteroaryl c6 5 dén 7 nguyén tr nhan
chira 1 dén 3 nguyén tir khac loai duoc chon tir nhom bao gdm nguyén tr oxy,
nguyén tir nito va nguyén ti luu huynh va tiy y ¢6 1 dén 2 phén tir thé y duoc méd
ta dudi day, (xix) nhom c6 cdng thire -N(R?!)(R#) trong d6 R*! 1a (al) nguyén tir
hydro, (b1) nhém alkyl Ci-Cs, (c1) nhém aryl Cs-Cio tity ¥ ¢6 1 dén 5 phan tir thé
B duoc mb ta dudi ddy, (d1) nhém alkyl C-Cip aryl-Ci-Ce tiy ¥ ¢6 1 dén 5 phin
to thé B duoc mo ta dudi day trong gbe aryl va R* 13 nguyén tir hydro hodc
nhom alkyl Ci-Cs, (xx) nhoém hydroxy, (xxi) nhém formyl, (xxii) nhom cacboxy,

(xxiii) nhém sulfo va (xxiv) nhém phospho;

trong d6 phan tir thé o 1a nhoém (xviib) dén (xxx) sau:
(xviib) nhom aryl Ce-Cio tily ¥ ¢6 1 dén 5 phén tir thé p duoc md ta dudi day,
nhém monoxyclo hodc bixycloalkyl C3-Cio (va/)hodc nhém monoxyclo hodc
bixycloalkenyl C3-Cio, (xviii) nhém heteroaryl héa tri hai va c6 5 dén 10 nguyén
tor nhan chira 1 dén 3 nguyén t khac loai duoc chon tir nhém bao gdm nguyén
tir oxy, nguyén tir nito va nguyén tir luu huynh va tiy ¥ ¢6 1 dén 2 phan tir thé p
dugc mo ta dudi day, (xix) nhom cd cdng thire -N(R3)(R#2) trong dé R?! 1a (al)
nguyén tir hydro, (b1) nhém alkyl Ci-Cs, (c1) nhém aryl Ce-Cio tily ¥ ¢6 1 dén 5

phén tir thé B dugc mo ta dudi day hodc (d1) nhom alkyl Ce-Cio aryl-Ci-Ce tiy ¥
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c6 1 dén 5 phan tir thé p duoc mo ta duéi day trong gbe aryl va R? 14 nguyén tir
hydro hodc nhéom alkyl Ci-Cs, (xx) nhom hydroxy, (xxi) nhom formyl, (xxii)
nhom cacboxy, (xxiii) nhom sulfo, (xxiv) nhom phospho, (xxv) nhom alkoxy Ci-
Cs, (xxvi) nhém aryloxy Ce-Cio tuy y c0 1 dén 5 phén tir thé B duoc mo ta dudi
day, (xxvii) nhom alkylthio C;-Ce, (xxviii) nhém arylthio Ce-Cio thy y 0 1 dén 5
phan tir thé B duoc md ta dudi day, (xxix) nhom carbamoyl hodc (xxx) nhoém

guanidyl;

phan tir thé B 12 nhom (xiv), (xv), (xviia), (xx) dén (xxii), (xxv), (xxvi),
(xxix), hodc (xxxi) dén (xxxvii) sau:
(xiv) nhom alkyl Ci-Cs, (xv) nhom halogenoalkyl Ci-Ce, (xviia) nhom aryl Ce-
Cio ty ¥ ¢6 1 dén 5 phan tir thé y dugc mo ta dudi day, (xx) nhém hydroxy, (xxi)
nhém formyl, (xxii) nhém cacboxy, (xxv) nhom alkoxy Ci-Ce, (xxvi) nhém
aryloxy Ce-Ciotuyy co 1 dén 5 phan tir thé y duge mo ta dudi day, (xxix) nhém
carbamoyl, (xxxi) nguyén tu halogen, (xxxii) nhém xXyano, (xxxiii) nhém nitro,
(xxxiv) nhom alkyl Cs-Cio aryl-Ci-Cg tuy y ¢6 1 dén 5 phan tir thé y dugc md ta
dué6i day trong gbe aryl, (xxxv) nhém amino, (xxxvi) nhom alkoxy Ce-Cio aryl-
C1-Cs thy ¥ c6 1 dén 5 phén tir thé y dugc md ta dudi day trong gbc aryl hoic

(xxxvii) nhom alkoxycacbonyl Ci-Cg; va

phan tir thé y 12 nhom (xiv), (xv), (xX) dén (xxii), (xxv), (xxxi) hoic
(xxxv) sau:
(xiv) nhom alkyl Ci-Ce, (xv) nhém halogenoalkyl Ci-Cs, (xx) nhém hydroxy,
(xxi) nhém formyl, (xxii) nhom cacboxy, (xxv) nhém alkoxy Ci-Ce, (xxxi)

nguyén tir halogen hodc (xxxv) nhém amino;
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muoi dugc dung cia nd; hodc este hodc amit duge dung cuia no.

Ngoai ra, sang ché d& xuét duge phdm chira din xuét carotenoit c6 cong
thire chung (I), mudi duge dung cta no, hodc este hodc amit dugc dung ctia nd
dudi dang hoat chit. Phdn md ta boc 16 viée st dung dan xuét carotenoit ¢ cong
thtre chung (), mudi duoc dung cta n6, hodc este hodc amit dugc dung cia n6 dé
san xuét duogc phém; viéc st dung dan xuét carotenoit cé cong thic chung (),
mudi duoc dung cda no, hoac este hodc amit dugc dung ctia n6 as dugc phém;
dan xuét carotenoit cé cong thac chung (I), mudi duoc dung cda nd, hodc este
hodc amit duge dung cta nd dé didu tri bénh c6 lién quan dén oxy hoat dong; va
phuong phap didu tri hodc phong ngira bénh c6 lién quan dén oxy hoat dong, bao
gdm budc cho ding luong hitu hidu ctia din xuét carotenoit c6 cong thiic chung
D, mudi duoc dung cua no, hodc este hodc amit dugce dung cliia n6 cho dong vat

mau nong (dédc biét 1a, nguoi).

Hiéu qué cta sang ché

DAan xuét carotenoit, mudi dugc dung cta nd, hodc este hodc amit dugc
dung cua no theo sang ché co clu truc hoa hoc duy nhét va né c6 do tan trong
nude va kha nang hip thu qua duong miéng tét. Vi Iy do d6, din xuét carotenoit,
mudi duoc dung cta no, hodc este hodc amit dugc dung cua nd theo sang ché 1a
thich hop cho céc dugc pham & dang lidu chtra hoat chit tan trong nuéc nhu
thudc tiém, thude nho mét va ché phim dung bén ngoai ngoai ché pham dung

qua dudong miéng.

Mo ta van tat cac hinh vé
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Fig. 1 thé hién sy thay dbi ctia ham luong astaxanthin trong mau khi hop
chét duoc ding qua duong miéng cho chudt trong vi du thir nghiém (2).

Fig. 2 thé hién sy biéu hién gen cta IL-1p khi LPS dugc b sung vio té
bao RAW264,7 trong vi du thtr nghiém (3).

Fig. 3 thé hién ham lugng TNF-a trong huyét twong méu khi LPS dugc
tiém vao khoang bung cta chudt trong vi du thir nghiém (4).

Fig. 4 thé hién ham luong IL-1B trong huyét twong méau khi LPS duoc

tiém vao khoang bung cta chudt trong vi du thtr nghiém (4).

MBS té chi tiét sang ché

Dan xuat carotenoit theo sang ché bao gom dan xuat carotenoit, mudi
dugc dung cuia nd, hodc este hodc amit duge dung cia nd, trir khi ¢6 quy dinh

khéc.

Thuét ngtt “nhom alkylen Ci-Cio" trong A, D, E va G theo séng ché 1a
nhom alkylen mach thang hodc mach nhénh c6 1 dén 10 nguyén tir cacbon va tly
y bao gdm gdc alkylen vong trong mach, va c thé 13, vi du, -CH»-, -CH(CH3)-, -
CH(C,Hs)-, -CH(n-C3Hy7)-, -CH(i-C3H7)-, -CH(n-C4Ho)-, -CH(i-C4Ho)-, -CH(s-
C4Ho)-, -CH2CH;-, -CH2CH>CH,-, -CH2,CH(CH3)-, -CH,CH2CH2CHoa-, -
CH(CH3)CH>CHa>-, -CH,CH(CH3)CHa-, -CH,CH(i-C4Ho)CHo-, -
CH,C(CH,CH2CH>,CH>CH»2)CHa-, -CH,CH,CH2CH2CHa-, -
CH(CH3)CH»CH,CH,-, -CH2CH(CH3)CH2CHa-, -CH2CH(CH3)CH(CHs)-, -
CH,CH,CH,CH,CH»CH>-, -CH(CH3)CH,CH,CH,CH>-, -

-14-



23577

CH(C,;Hs5)CH,CH2CHz-, -CH(CH3)CH(CH3)CH2CHa-, -
CH(CH3)CH(CH3)CH(CH3)-, -CH,CH>CH>CH,CH,CH,CH>-, -
CH>CH>CH>CH,CH>CH>CH,CH,-, -CH,CH,CH,CH,CH,CH,CH,CH,CHo>-, -
CH>CH>CH>CH>CH,CH>CH>CH,CH2CHa-, -CH(i-
C3H7)CH2CH2CH2CH2CH>CHy-, -6-CHp-3-metylbixyclo[3,2,0]hepta-3-en-6-yl-
CHa- hoic -6-CHa-3-etylbixyclo[3,2,0]hepta-3-en-6-yl-CHa-, va t6t hon néu né 1a
nhom alkylen Ci-Cs, tdt hon nita 12 nhém alkylen Ci-C7, tdt hon 1a -CHy-, -
CH(CH3)-, -CH(C2Hs)-, -CH(n-C5H7)-, -CH(i-C3H7)-, -CH(n-CsHo)-, -CH(i-
C4Ho)-, -CH(s-C4Ho)-, -CH>CH>-, -CH2CH2CHb-, -CH2CH(i-C4Hy)CH>-, -
CH,CH(CH3)-, -CHC(CH,CH>CH2CH>CH>)CH2- hodc -CH2CH2CH,CH»- va
t6t nhat 1a -CHa-, -CH(CH3)-, -CH(C,Hs)-, -CH(i-C3Hy)-, -CH(n-C4Ho)-, -CH(i-
C4Hy)-, -CH2CHa»-, -CH2CH,CH>-, -CH,CH(i-C4H9)CHaz- hodc -
CH,C(CH2CH2CH2CH,CH»)CHos-.

Thuét ngt "nhém alkylen Ci-Cio ¢6 phén tir thé o" 12 nhom trong do
"nhom alkylen Ci-Cio" néu trén ¢6 1 dén 3 phan tir thé dugc chon tir nhém cua

cac phén tt th® o néu trén va co thé 13, vi du, -CH(CH2SMe)-,

CH(CH2CH2SMe)-,  -CH(CHzPhenyl)-,  -CH[CHx(4-hydroxyphenyl)]-,
CH[CH(4-imidazolyl)]-,  -CH(CH2CONH»)-, -CH(CH.CH2CONH2)-,
CH(CH20H)-, -CH[CHOH(CH3)]-, -CH(CH2CH>CH,NH23)-,

CH(CH,CH,CH,CH,NH))-, -CH[CH,CH,CH,(NHC(=NH)NH.)]-,
CH(CH,CO:H)-,  -CH(CH,CH,CO;H)-,  -CH>CH,CH>CH(COOH)-,

CH>CH,CH>,CH,CH(COOH)-, -CH2CH(CH2OCHs)-, -CH,CH[O-(4-
triflometylphenyl)]CHz-, -CH,CH(CHO)-, -CH,CH(3-

clophenyl)CH,CH>CH2CH,- hodc -CH(OH)CH,CH(OH)-, va t6t hon néu né 1a -
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CH(CH2SMe)-, -CH(CH>CH2SMe)-, -CH(CHzPhenyl)-, -CH[CH2(4-
hydroxyphenyl)]-, -CH[CH2(4-imidazolyl)]-, -CH(CH,CONH»)-, -
CH(CH2CH,CONH3)-, -CH(CH20OH)-, -CH[CHOH(CH3)]-, -
CH(CH2CH>CH2NH>»)-, -CH(CH2CH2CH2CH>NH3)-, -
CH[CH>CH,CH2NHC(=NH)NH:]-, -CH(CH2CO,H)- hodc -CH(CH,CH>CO,H)-.

Thudt nglt “nhom alkenylen C;-Cyo" trong A, D, E, G va tuong tu 1a

nhom alkenylen mach thing hodc mach nhanh ¢6 2 dén 10 nguyén ti cacbon va

c¢6 thé 13, vi du, -CH=CH-, -CH=CHCH>-, -CH=C(CH3)-, -CH=CHCH>CH>-,
CH,CH=CHCH»-, -CH=CHCH=CH-, -C(CH3)=CHCH»-, -CH=C(CH3)CHa-,

CH,CH=CHCH.CH»-, -CH(CHj;)CH,CH=CH-, -CH.C(CH3)=CHCHa-,

CH,C(CH3)=C(CH3)-, -CH=CHCH>CH>CH,CH>-, -CH(CH3)CH=CHCH>CH>-,
CH(C2Hs)CH=CHCH>-, -CH(CH3)C(CH3)=CHCHo>-, -
C(CH3)=C(CH;)CH(CH3)-, -CH,CH=CHCH=CHCH,CH>-, -
CH,CH,CH,CH=CHCH,CH,CH,-, -CH,CH=CHCH,CH,CH,CH,CH,CH,-, -
CH=CHCH=CHCH,CH,CH,CH,CH,CH,- hoic -CH(CH(CHs),)-
CH,CH>CH,CH=CHCH,-, v t6t hon néu n6 1a nhém C,-Cs alkenylen, t6t hon 14
nhém C»-Cy alkenylen, con tét hon 1a -CH=CH-, -CH=CHCH,-, -CH=C(CH3)-

hodc -CH,CH=CH,CHb- va tbt nhét 13 -CH=CH- hoic -CH=CHCHo-.

Thuét ng@t "nhém alkenylen Co-Cio ¢6 cac phan tir thé o 1 nhém trong
d6 "nhom alkenylen Ci-Cio” néu trén co 1 dén 3 phan tir thé duge chon tir nhém
ciia cac phin tir thé o néu trén, va vi dy, no la -CH=C(CH,COOH)-, -
CH=CHCH(CH>COOH)-, -C(CH2COOH)=C(CH3)-, -
CH=CHCH,CH(CH>COOH)-, -CH,CH=CHCH(NH>)-, -
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CH=CHC(CH,COOH)=CH-, -C(CHs)=CHCH(CH,0H)-, -
CH=C(CH>OCH3)CHa-, ~-CH,CH=CHCH(C!)CHy-, -CH(CH,Ph)CH,CH=CH-,

CH2C(CH2Ph)=CHCHa-, -CH>C(CH2NHCH3)=C(CH3)-, -

CH=CHCH=CHCH,CH,CH,CH,CH(CH,COOH)-, -CH=CHCH(CH,NMe)-,
CH=CHCH[CH,NMe(CH,Ph)]-, -CH=C(Ph)-, -CH=CHCH(3-pyridyl)-,

CH=CHCH(SPh)-, -CH=CHCH(OPh)- va nhéom tuong tu.

Thuit nglt "nhém alkynylen Cz-Cio" trong A, D, E, G va tuong ty la
nhom alkynylen mach thang hoic mach nhanh c6 2 dén 10 nguyén tir cacbon, va
6 thé 13, vi du, -C=C-, -C=CCH,-, -C=CCH,CH,-, -CH2C=CCH>-, -C=CC=C-, -
CH,C=CCH:CHa-, -CH(CH3)CH2C=C-, -C=CCH,CH,CH>CH>-, -

CH(CH;)C=CCH,CH,-,  -CH(C;Hs)C=CCH,-,  -CH(CH3)C=CCH,-,
CH(CH3)C=CCH(CH3)-, -CH,C=CCH=CHCH,CH;-, -
CH,CH,CH>C=CCH,CH,CH>-, -CH,C=CCH,>CH,CH,CH,CH>CH>-, -
C=CCH=CHCH,CH,CH,CH>CH,CH>- hodc -
CH(CH(CH3)2)CH2CHCH,C=CCH,-, va tt hon néu né 1a nhém alkynylen Cs-
Cs, tot hon 1a nhom alkynylen C,-Cs, cOn tbt hon 14 -C=C-, -C=CCH,- hoic -

CH,C=CCHs- va tdt nhét 14 -C=C- hoic -C=CCH,-.

Thut ngtt "nhom alkynylen C>-Cio ¢0 phén tir thé a" 1a nhém trong d6
"nhom alkynylen C2-Cio” néu trén ¢6 1 dén 3 phan tir thé duge chon tir nhém cia
néu trén phin tir thé o, va vi du, n6 1a -C=CCH(Ph)-, -C=CCH(OMe)CH>-, -
CH,C=CCH(CH,COOH)-, -CH,C=CCH;CH(CH2COOH)-, -
CH(CH,0OH)CH,C=C-, -C=CCH,CH>CH>CH(CH,0OH)-, -
C=CCH,CH>CH,CH(CH,NHPh)- va nhom tuong tu.
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Thuat ngir géc "C1-Cs alkyl” trong "nhém alkyl Ci-Cs", "nhém alkoxy
C1-C6", "nhom alkylthio Ci-Cs", "nhom halogenoalkyl Ci-C¢", "nhoém alkyl Ce-
Cio aryl C1-Ce tily v ¢6 1 dén 5 phan tir thé ", "nhém alkoxy Ce-Cio aryl-Ci-Ce
ty y ¢6 1 dén 5 phén tir thé y", hodc "nhém alkoxycacbonyl Ci-Cg" va nhém
twong tu trong R}, R4, RS, D, R2!, R®2, R®, G, phén tir thé a, phan tir thé B, phan
tr thé Yy va phén to tuong tu, la nhom alkyl mach théng hoac mach nhanh c¢6 1
dén 6 nguyén tir cacbon, va co thé 13, vi du, nhém metyl, etyl, propyl, isopropyl,
butyl, isobutyl, s-butyl, t-butyl, pentyl, s-pentyl, isopentyl, 2-metylbutyl,
neopentyl, 1-etylpropyl, hexyl, 4-metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-
metylpentyl,  3,3-dimetylbutyl, 2,2-dimetylbutyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 1,3-dimetylbutyl, 2,3-dimetylbutyl hodc 2-etylbutyl, va t6t hon néu
n6 la nhém alkyl C1-Cs, t&t hon 14 nhom alkyl Ci-Cy, con t6t hon 13 nhém metyl,
nhom etyl, nhom propyl, nhéom isopropyl, nhém butyl hodc nhém isobutyl va tot

nhét 14 nhom metyl, nhém etyl hoic nhém propyl.

Gbc ctia "Ce-Cio aryl tuy ¥ ¢6 1 dén 5 phan tir thé p hoic y" trong " Ce-
C1o nhém aryl thy v ¢6 1 dén 5 phan tir thé " trong R, R, R%, D, R*, R®, G,
phén tir thé o va tuong tu, trong "Ce-Cio nhém aryl tiy y c6 1 dén 5 phén tir thé
v" trong phan tr thé B va twong tw hodc trong "nhém alkyl Ce-Cio aryl-Ci-Cs tury
y ¢6 1 dén 5 phan tir thé B" trong R3, R%, R3, R¥, R® va tuong ty, 1a nhém
hydrocacbon thom cé 6 dén 10 nguyén tir cacbon va tiy v ¢6 1 dén 5 phan tir thé
B hodc y, vaco thé 13, vi dy, nhom phenyl, indenyl, hodc 1- hodc 2-naphtyl, tuy y
c6 1 dén 5 phin tir thé B hoac v, va tét hon néu n6 1a nhém phenyl, hodc nhom 1-

hodc 2-naphtyl, ty y c6 1 dén 3 phéan tir thé B hodc y va t6t nhét 13 nhém phenyl
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tly y ¢6 phan tir thé p hoac y.

Thuat ngit "nhém halogenoalkyl Ci-Cs " trong D, G, phan tir thé B, phan
tir thé y va tuong tu 12 nhém trong d6 "nhom alkyl Ci-Cg" néu trén duoc thé bang
nguyén ti halogen, va c6 thé 1, vi dy, nhom flometyl, diflometyl, triflometyl,
clometyl, diclometyl, triclometyl, bromometyl, iodometyl, 2-floetyl, 2,2,2-
trifloetyl, 2-cloetyl, 2,2,2-tricloetyl, 2-bromoetyl, 2,2-dibromoetyl, 2-iodoetyl, 3-
clopropyl, 4-flobutyl hodc 6-iodohexyl, va t6t hon néu né 1a nhom flometyl,
diflometyl, triflometyl, diclometyl, 2-floetyl, 2,2,2-trifloetyl, 2-cloetyl, 2,2,2-
tricloetyl, 3-clopropyl, 4-flobutyl hodc 6-iodohexyl, t6t hon 1a nhém flometyl,
diflometyl, triflometyl, 2-floetyl, 2,2,2-trifloetyl, 3-clopropyl hodc 4-flobutyl va

t6t nhét 12 nhom triflometyl.

Thuét ngt "nhém xycloalkyl C3-Cio" trong D, G va tuong tu 1a nhém
hydrocacbon vong c¢6 3 dén 10 canh bdo hoa tily ¥ duge ngung tu, va cé thé 13, vi
du, nhom xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
norbornyl hodc adamantyl, va t&t hon néu né 1a nhém xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl hodc norbornyl, tdt hon 13 nhoém xyclopropyl,
xyclobutyl, xyclopentyl hodc xyclohexyl va t6t nhit 14 nhom xyclopropyl,

xyclobutyl hodc xyclohexyl.

Gbc cua "halogen" trong "nguyén tir halogen" trong phan tr thé B, phan
ttr thé y va tuong tu hodc trong "nhoém halogenoalkyl Ci-C¢" trong D, G, phan tir
thé B, phén tr thé v va tuong tu, co thé 1a, vi du, nguyén ti flo , nguyén tr clo,

nguyén tir brom hodc nguyén tir iot, va tdt hon néu n6 1a nguyén tir flo, nguyén tt
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clo hodc nguyén t brom va t6t hon 14 nguyén ti flo hodc nguyén ti clo.

Nhan trong "nhém hydrocacbon vong bdo hoa c6 hoa tri hai Cs-Cio tuy y
co 1 dén 4 phﬁn tor thé o c6 mit trong A, D, E va G la, vi dy, xyclopentan,
xyclohexan, xycloheptan, xyclooctan, xyclononan, xyclodecan,
bixyclo[4,4,0]decan hodc bixyclo[2,2,1]heptan va tdt hon la xyclopentan,

xyclohexan hodc xycloheptan.

Nhén trong "nhém arylen hoa tri hai Ce-Cio tily ¥ ¢6 1 dén 4 phan tir thé
B" ¢6 mit trong A, D, E va G 1a, vi du, benzen hodc naphtalen va tét hon 1a

benzen.

Nhan di vong trong "nhém heteroarylen hoa tri hai va ¢6 5 dén 7 nguyén
t&r nhan chira 1 dén 3 nguyén t khac loai duge chon tir nhém bao gdm nguyén tir
0xy, nguyén tu nito va nguyén tir luu huynh va ty y ¢6 1 dén 2 phan tir thé y" ¢6
mat trong A, D, E va G la, vi du, furan, pyrol, thiophen, imidazol, pyridin,
pyrimidin, pyrazin, t6t hon 1a pyrol, imidazol, pyridin, pyrimidin hodc pyrazin va

t6t nhat 1 imidazol, pyridin hodc pyrazin.

Nhan di vong trong "nhém di vong bdo hoa hoa tri hai va c6 5 dén 7
nguyén tir nhan chira 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gdm
nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh va tiy y ¢6 1 dén 2 phan
tor thé y" c6 mit trong A, D, E va G co thé 1a, vi du tetrahydrofuran,
tetrahydropyran, hexametylen oxit, pyrolidin, piperidin, hexametylen imin,

tetrahydrothiophen, tetrahydrothiopyran, hexametylen sulfua, morpholin, 1,2-
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oxathiolan, 1,4-dioxan hodc piperazin, tdt hon néu co thé 1a tetrahydrofuran,
tetrahydropyran, pyrolidin, piperidin, hexametylen imin, tetrahydrothiophen,
morpholin, 1,4-dioxan hodc piperazin va tdt hon néu c6 thé 1a tetrahydrofuran,
pyrolidin, piperidin, morpholin, 1,4-dioxan hodc piperazin, va tbt nhét 1a

pyrolidin, piperidin hodc piperazin.

Nhan di vong trong "nhém heteroaryl ¢6 5 dén 7 nguyén t nhan chua 1
dén 3 nguyén tu khéc loai duoc chon tir nhém bao gdm nguyén tir oxy, nguyén tir
nito va nguyén tir luu huynh va tiy y ¢6 1 dén 2 phan tir thé v c6 mit trong D, G
va phan tir thé o 13, vi du, furan, pyrol, thiophen, imidazol, pyridin, pyrimidin
hodc pyrazin, tot hon 1a furan, pyrol, imidazol, pyridin, pyrimidin hogc pyrazin,
tdt hon 1 pyrol, imidazol, pyridin, pyrimidin hodc pyrazin va t6t nhat 1a

imidazol, pyridin hodc pyrazin.

Thuat ngt "nhém c6 cong thire -N(R*)(R*) trong do R?! 1a (al) nguyén
tit hydro, (b1) nhém alkyl Ci-Cs, (c1) nhém aryl Ce-Cio tity y ¢6 1 dén 5 phan tir
thé B hodc (d1) nhom alkyl Ce-Cio aryl-Ci-Cs tlly y ¢6 1 dén 5 phan ti thé B
trong gbc aryl va R* 12 nguyén tit hydro hogc nhém alkyl C1-Cs" ¢6 mit trong D,
Gva phén ttr thé o 13, vi du,

-NH,, -NHCH3, -NHC,Hs, -NH(n-CsH7), -NH(i-C3H7), -NH(n-C4Hy), -NH(-
CsHy), -NH(s-CsHo), -NH(n-CsHi), -NH(n-CsHiz), -N(C:Hs)z, -NH(Ph), -
NCH;(Ph), -NC,Hs(CH,Ph), -NH(3,5-di-Metyl-4-hydroxyphenyl), -NH(3-

clophenyl) va tuong tu.

Nhom di vong trong d6 "D cé thé, cing véi -NR>- trong B, tao thanh
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nhan di vong chira nguyén tr nito" cé mat trong D la nhém di vong khong bao
hoa hodc bdo hoa, va vi du, ndé la nhom imidazolyl, nhém pyrol, nhom
pyrolidinyl, nhém piperidinyl hodc nhém morpholinyl va t6t hon 1a nhém

imidazolyl, nhom pyrolidinyl, nhom piperidinyl hodc nhém morpholinyl.

Mot trong sb cac dic diém trong din xuét carotenoit (I) theo sang ché 1a
c6 bat ky mdt hodc nhiéu -S(O)n- trong d6 n 1a s nguyén bang 0 hoic 2, -
NR*CONR?- trong d6 R*¥3R> [a nhu dugc md ta trén ddy va nhom -SOsH trén
mdt hodc ca hai R! va R2. Vi tri ciia cdc nhom nay 13 ddc trung trong B va/hodc D
cia "(a)-CO-A-B-D", F cta "(b) -CO-E-F", G cua "(c) -CO-G" va tuong tu, v6i

didu kién G c6 thé hodc khong thé chtra bat ki mt trong sd cac nhom nay.

Doan “it nhit mot trong s cac géc R! va R? 1a nhém duge chon tr nhém
bao gém (a) va (b) va gbc con lai 1a nhém dugce chon tir nhém bao gbém (a), (b),
(c) va nguyén ti hydro" theo sang ché c6 nghia [a R' va R? khong bao gdm t0 hop
(¢c) va (¢), (c) va H, hoac H va H, lan luot va cu thé 1a R vaR? 1an luot gém co to

hop (a) va (a), (2) va (b), (2) va (c), (a) va H, (b) va (b), (b) va (c) hodc (b) va H.
(R-1): it nhat mot trong sb céc gdc R! va R? 1a (a): -CO-A-B-D hoic (b):
-CO-E-F va gbc con lai 1a (a): -CO-A-B-D, (b): -CO-E-F, (¢): -CO-G hoic
nguyén tu hydro.
(R-2): Tét hon 14, it nhét mot trong sb cac goc R! va R? 1a (a): -CO-A-B-

D hodc (b): -CO-E-F va gbc con lai 12 nguyén tt hydro.
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(R-3): Tét hon nira 1a, R'¥R? 1a gidng hodc khac nhau va mdi nhom 1a

(a): -CO-A-B-D hoic (b): -CO-E-F.

(R-4): tt nhit 1a, R' ¥ R? 1a gibng nhau va mdi nhém 14 (a): -CO-A-B-D
hoic (b): -CO-E-F.

(X-1): X 1a nhém cacbonyl hodc nhém metylen va (X-2): tot hon 13, X 1a

nhém cacbonyl.

Thudt nglt "nhém hoa tri hai bao gém tr 1 dén 10 nhom thudc mot hodc
nhiéu loai dugc chon tir nhém bao goém (i) dén (xi)" trong A cia "(a): -CO-A-B-
D" ¢4 nghia 12 nhom hoa tri hai bao gdm mdt (;hai) hodc nhiéu nhém duoce chon
tir nhom bao gdm hoa tri hai (i) dén (xi) trong d6 tong s6 cac nhom (i) dén (xi) 14

1 dén 10 va cac nhom (i) dén (xi) gin két tuyén tinh.

(A-1): A c6 mit trong "(a): -CO-A-B-D" 1a nhom hoa tri hai bao gbm 1
dén 6 nhom thude mdt hodc nhiéu loai duoc chon tir nhém bao gém:
(i) “nhom alkylen Ci-Cio trong d6 nhém alkylen nay la mach thang hodc mach
nhanh, ty ¥ bao gdm gdc alkylen vong trong mach va tity ¥ ¢6 (céc) phan tir thé
o. dugec mo ta trén day”, (ii) “nhom alkenylen C;-Cio trong d6 nhém alkenylen
nay 12 mach thang hodc mach nhanh va tlly y ¢6 (céc) phén tir thé o duoc mo ta
trén day”, (iii) “nhom alkynylen C-Cio trong d6 nhém alkynylen nay la mach
thang hodc mach nhanh va tuy y c6 (céc) phan tir thé o duroe mo ta trén day”, (iv)
“.NR3- trong d6 R3 1a (al) nguyén tir hydro, (b1) nhém alkyl Ci-Ce, (c1) nhém

aryl Cs-Cio tily ¥ ¢6 1 dén 5 phan t thé B duge mo ta trén day hodc (d1) nhom
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alkyl C¢-Cig aryl-C1-Ce tiy ¥ ¢6 1 dén 5 phan tir thé p duoc mo ta trén day trong
gbe aryl”, (v) “nguyén tir oxy”, (vi) “nhém cacbonyl”, (viia) “cong thirc -S(O)n-
trong d6 n 1a sb nguyén bang 0 hodc 27, (viii) “nhém arylen C¢-Cio hoa tri hai tuy
y ¢6 1 dén 4 phan tir thé B duge mod ta trén day”, (ix) “nhom hydrocacbon vong
bdo hoa c6 hoa tri hai Cs-Cio thy v ¢6 1 dén 4 phan tir thé a duoc mé ta trén
day”, (x) “nhém heteroarylen héa tri hai va ¢6 5 dén 7 nguyén tr nhan chtra 1
dén 3 nguyén tir khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir
nito va nguyén t luu huynh va tiy ¥ ¢6 1 dén 2 phan tir thé y duoc md ta trén
day” va (xi) “nhém di vong bdo hoa héa tri hai va ¢6 5 dén 7 nguyén tir nhan
chtra 1 dén 3 nguyén tir khac loai duoc chon tir nhém bao gdm nguyén tir oxy,
nguyén tr nito va nguyén tir luu huynh va tiy y ¢6 1 dén 2 phan tir thé y duge mod

ta trén day”.

(A-2): Tt hon 13, A ¢6 mit trong "(a): -CO-A-B-D" 14 nhém hoa tri hai
bao gém 1 dén 6 nhom thude mot hodc nhiéu loai duoc chon tir nhém bao gém:
(i) "nhém alkylen C;-Cio trong d6 nhom alkylen nay 13 mach thiang hoic mach
nhanh, tiy y bao gom gbc alkylen vong trong mach va tlly ¥ ¢6 phan tir thé o
dugc mo ta trén day", (ii) "nh(’)m alkenylen C;-Cjo trong d6 nhom alkenylen nay
1a mach thing hodc mach nhanh va tiy ¥ ¢6 phén tir thé o duge mo ta trén déy,
(iv) "-NR*- trong d6 R3 1a (al) nguyén tir hydro, (bl) nhém alkyl C;-Cs, (cl)
nhom aryl Ce-Cio tiiy ¥ ¢6 1 dén 5 phan tir thé p dugc md ta trén dy hodc (d1)
nhom alkyl Ce-Cio aryl-C1-Ce tily ¥ ¢6 1 dén 5 phén tir thé B duoc md ta trén day
trong gbc aryl", (v) "nguyén tir oxy", (vi) "nhém cacbonyl", (viia) "cong thirc -
S(O)a- trong dé n 12 s6 nguyén bing 0 hozc 2", (viii) nhém arylen héa tri hai "Cg-

Cio ty ¥ ¢6 1 dén 4 phan tir thé B dugc mo ta trén day", (x) "nhom heteroarylen
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hoéa tri hai va c6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir khac loai dugc
chon tir nhom bao gém nguyén tir oxy, nguyén tir nito va nguyén ti lyu huynh va
thy ¥ ¢6 1 dén 2 phan tir thé y dugc mo ta trén day" va (xi) "nhém di vong hoa
tri hai va ¢6 5 dén 7 nguyén tir nhan bdo hoa chua 1 dén 3 nguyén tir khac loai
dugc chon tir nhom bao gdbm nguyén tir oxy, nguyén tir nito va nguyén tir luu

huynh va tiy ¥ ¢6 1 dén 2 phan tir thé y duoc mé ta trén day".

(A-3): Tét hon nita 1a, A ¢6 mit trong "(a): -CO-A-B-D" la nhém hoa tri
hai bao gém 1 dén 6 thudc mdt hodc nhiéu loai duoc chon tir nhém bao gém:
(i) “nhom alkylen Ci-Cio trong d6 nhom alkylen nay 14 mach thang hosc mach
nhanh, ty y bao gdm gdc alkylen vong trong mach va tity y ¢6 (c4c) phan tir thé
o dugc mo ta trén day”, (ii) “nhom alkenylen C»-Cio trong d6 nhom alkenylen
nay 1a mach thing hoic mach nhanh va tiy y c6 (cac) phan tir thé o dugc md ta
trén day” va (iv) “-NR3- trong d6 R? 1a (al) nguyén t hydro, (bl) nhém alkyl
C1-Cs, (c1) nhom aryl Ce-Cro tiiy ¥ ¢6 1 dén 5 phéan tir thé p duge mo ta trén day”
hodc (d1) “nhém alkyl Ce-Cio aryl-Ci-Cs tity ¥ ¢6 1 dén 5 phén tir thé B dugc mo
ta trén dy trong gdc aryl”, (v) “nguyén tir oxy”, (vi) “nhém cacbonyl”, (viia)
“cong thic -S(O)n- trong do n 1a s6 nguyén bang 0 hoidc 2” va (xi) “nhém di vong
bdo hoa hoa tri hai va ¢6 5 dén 7 nguyén tr nhan chira 1 dén 3 nguyén tir khac
loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu

huynh va tuy y ¢6 1 dén 2 phan tir thé y duge mo ta trén day”.
(A-4): T6t hon nita 13, A c6 mit trong "(a): -CO-A-B-D" 1a nhém hoa tri

hai bao g@)m tir 1 dén 6 thudc mot hodc nhiéu loai duoc chon tir nhém bao gém

(i) “nhém alkylen Ci-Cio trong d6 nhom alkylen nay la mach thang hodc mach
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nhanh, ty ¥ bao gdm gdc alkylen vong trong mach va tly ¥ ¢6 (cac) phan tir thé
o dugc mo ta trén day”, (iv) -NR3- trong d6 R3 1a (al) nguyén tit hydro, (b1)
nhém alkyl Ci-Cg, (c1) nhom aryl Ce-Cio tiy y 6 1 dén 5 phén t thé p duoc md
ta trén day” hodc (d1) nhom alkyl C-Cio aryl-Ci-Ce tity ¥ ¢6 1 dén 5 phén tir thé
dugc mod ta trén day P trong gbc aryl”, (v) “nguyén tir oxy”, (vi) “nhom
cacbonyl”, (viia) “cong thirc -S(O)s- trong d6 n 1a s6 nguyén bang 0 hodc 2 va
(xi) nhom di vong bio hoa hoa tri hai va ¢6 5 dén 7 nguyén tr nhan chira 1 dén 3
nguyén tir khéc loai dugc chon tr nhom bao gdm nguyén tir oxy, nguyén t nito

va nguyén tir luu huynh va tiy y c6 1 dén 2 phén ttr thé y duoc mo ta trén day”.

(A-5): T6t nhét 13, A c6 mit trong "(a): -CO-A-B-D" 1a nhém hoéa tri hai
bao gém tir 1 dén 6 thudc mdt hodc nhiéu loai duge chon tir nhém bao g6m
(i) “nhém alkylen C;i-Cio trong d6 nhém alkylen nay la mach thang hoic mach
nhanh, tiy ¥ bao gdm gdc alkylen vong trong mach va tiy y c¢6 (cac) phan tir thé
o dugc md ta trén day”, (iv) -NR3- trong d6 R3 1a (al) nguyén t& hydro, (bl)
nhém alkyl C1-Cs, (¢1) nhém aryl Cs-Cio tily ¥ ¢6 1 dén 5 phan tir thé B duge md
ta trén day” hodc (d1) nhom alkyl Ce¢-Cio aryl-Ci-Ce tuy y ¢6 1 dén 5 phan tir thé
duoc mo ta trén day B trong gbc aryl”, (vi) “nhém cacbonyl”, (viia) “cong thirc -
S(O)p- trong d6 n 1a s6 nguyén bang 0 hodc 2 va (xi) nhom di vong bio hoa héa
tri hai va c6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén ti khac loai dugc chon
tr nhom bao gdm nguyén tir oxy, nguyén tit nito va nguyén tt luu huynh va tuy y

c¢6 1 dén 2 phan tir thé y duge mo ta trén day”.

Ala, vi du,

-CHy-, -CH(CHs)-, -CH(CaHs)-, -CH(n-C3H7)-, -CH(i-C3H7)-, -CH(n-
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C4Hs)-, -CH(i-C4Hs)-, -CH(s-C4Ho)-, -CH,CHy-, -CH2CH2CHs-, -CH>CH(CH3)-,
-CH,CH,CH,CHy-, -CH(CH3)CHCHp-, -CH>CH(CH3)CH>-, -CH>CH(i-
C4Ho)CHz-,  -CHoC(CH2CHoCH,CHoCH)CHa-,  -CH2CHCHoCHoCHa-, -
CH(CH3)CH,CH,CH,-, -CH>CH(CH3)CH,CHy-, -CH2CH(CH3)CH(CHs)-,

CH.CH,CH,CH,CH,CHy-, -CH(CH;3)CH,CH,CH,CHy-, -
CH(C,Hs)CH,CH,CH,-, -CH(CH3)CH(CH;3)CH2CHy-, -
CH(CHs3)CH(CH;)CH(CHs)-, -CHCH,CH2CH>CH,CH2CHa-, -

CH,CH,CH>CH,CH,CH,CH2CHz-, -CH>CH>CH,CH2CH2CH>CH>CH>CHo-,

CH>CH>CH>CH,CH,CH,CH,CH,CH>CHy-, -
CH(CH(CH3),)CH2CH,CHoCHCHyCHa-,  -6-CHa-3-etylbixyclo[3,2,0]hepta-3-
en-6-yl-CHa-, -CH(CH,SCH3)-, -CH(CH>CH,SCH3)-, -CH(CH,Phenyl)-,

CH[CHa(4-hydroxyphenyl)]-, -CH[CHa(4-imidazolyl)]-, -CH(CH.CONH>)-,
CH(CH,CH,CONH))-, -CH(CH,0H)-, _CH[CHOH(CH3)]-,

CH(CH2CH2CH,NH>)-, -CH(CH2CH>CH,CH,NH>)-, -

CH[CH,CH,CH,NHC(=NH)NH;]-, -CH(CH2COH)-, -CH(CH2COBuY)-,
CH(CH2CH,CO,H)-, -CH(CH,CH>CO2BuY)-, -CH(NH2)CHz-, -CH(COOH)-, -
CH(COOH)CH,-, -CH(CH,SCH3)CHy-, -CH(CH:2S-n-hexyl)-, -CH(CHp-2-
imidazolyl)-, -CH,NHCH,-, -CH2CH:NHCH>CHa-, -CHyCHoN(CH3)CH2CHo-, -
CH,CH,N(i-C3H7)CH2CHo-, -CH,CH,N(4-Metoxyphenyl) CH2CHo-, ;
CH>CH>N(CH2Ph)CH,CHy-,  -CH,CH N(n-CaHo)CH2CH2CHa-,  -CH2CHN(n-
C4Ho)CHCH,CH,CH-,  -CH,CH(OH)CHNHCH2CHa-, -CHNHCH,CH,-, -
CH,CH,NHCH,CH,CHy-, -CH,CH,NHCH,CH,CH,CH,CH>CHo-, -
CH,N(CH3)CH,CHy-, -CHoCHoN(CH3)CH>CH>CHa-, -CHaN(C2Hs)CHaCHa-,

CH>CH,N(C,Hs5)CH2CHa-, -CH2CH2N(C,Hs)CH2CH2CHa-, -
CH,N(C2Hs)CH2CH2CH2CH»-, -CHaN(i-C3H7)CH2CH2CH2CHa-,
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-CH,N(CH3)CHNHCH,-, -CHoN(Ph)CH2CHy-, -CH,N(4-CI-Ph)CH,CHs-,

CH,N(4-Cl1-3-CHs-Ph)CH,CHo-, -CH,N(CH,Ph)CH,CHs-, ;

CH>CH,N(CH2Ph)CH2CH>-, -CH>CH,SCH>CH>-, -CH,CH,SCH;-,

CHCH(OH)CH>SCH>CHz-,  -CH2CH)S(0),CH2CH»-,  -CH>COCH>-,

CH,CH2COCH,CHz-, -NH-, -N(CHs)-, -N(CH2CHs3)-, -N(CH2CH>CHs)-,

N(CH,CH2Ph)-, -N(i-C3H7)-, -N(CH2CH2CH>CH3)-, -N(i-C4Hy)-, -N(s-C4Ho)-,
N(Ph)-, -N(3-Bromo-Ph)-, -N(3-Nitro-Ph)-, -N(4-etyl-Ph)-, -N(4-Butyl-Ph)-,

N(4-clo-Ph)-, -N(3-clo-Ph)-, -N(2-clo-Ph)-, -N(4-flo-Ph)-, -N(4-Benzyl-Ph)-, -

N(2,4-Diclo-Ph)-, -N(4-Triflometyl-Ph)-, -N(4-Hydroxy-Ph)-, -N(4-xyano-Ph)-,
N(4-Ph-Ph)-, -N(4-CHO-Ph)-, -N(4-Carbamoyl-Ph)-, -N(4-Amino-Ph)-, -N(3-
(N,N-Dimetylamino)-Ph)-, -N(4-Me-Ph-Ph)-, -N(4-Benzyloxy-Ph)-, -N(4-
etoxycacbonyl-Ph)-, -N(4-cacboxy-Ph)-, -N(3-cacboxy-Ph)-, -N(2-cacboxy-Ph)-,
-N(CHzPh)-, -N(4-cacboxyphenylmetyl)-,
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-NHCH,CONHCH,CH>-, -N(CH;)CH,CONHCH,CH>-, -
N(CH2Ph)CH,CONHCH>CH>-, -NHCH>CON(CH3)CH>CHo-, -

NHCH>CH.>SCH,CH,-, -CH,CH,CONHCH2CH»-, -CH>COCH>SCH3-,
CH(CH,CH,SCH3)CONHCH>CH>-, -CH2CH,CH,CH>CH(NH>)-,

NHCH,CH>CH,CH,CH(COOH)-, -NHCH,CH>CH>CH(COOH)-,

NHCH,CH,CH(COOC,Hs)-, -NHCH,CH,CH,CH(COOC,Hs)-, va tuong tu.

(B-1): B ¢6 mat trong "(a): -CO-A-B-D" 13, vi du, -S-, -S(O)-, -S(0)2-,

NHCONH-, -N(CH:;)CONH-, -NHCON(CHs)-, -N(CH;)CON(CHj)-,
N(C,Hs)CONH-, -N(n-C3H7)CONH-, -N(i-C3H7)CONH-, -N(n-C4Ho)CONH-,

N(n-CeHi3)CONH-, -N(n-C4H9o)CON(CH3s)-, -N(Ph)CONH-, -NHCON(4-
clophenyl)-, -NHCON(CH;Phenyl)-, -N(i-C3H7)CON(4-Metoxyphenyl)-, -N(4-

clophenyl) CON(4-Metoxyphenyl)-, cdc nhoém nay dugce mo ta dudi day:

A i

, Hi , il va tuong tu

(B-2): Tét hon 13, B ¢6 mat trong "(a): -CO-A-B-D" la
-S-, -S(O)-, -S(0)-, -NHCONH—, -N(CH3)CONH—, -NHCON(CH3)—, -
N(CH3)CON(CH3)-, -N(C2Hs)CONH-, -N(n-C3H7)CONH-, -N(i-CsH7)CONH-, -
N(n-C4Ho)CONH-, -N(n-CsHi3)CONH-, -N(n-C4H9)CON(CHj3)-, cdc nhom nay

dugc mo ta dudi day:
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" Hob)
el [
, va tuong tu

(B-3): Tét hon nita 13, B ¢6 mit trong "(a): -CO-A-B-D" 14 -S-, -S(O)-, -
S(O)2-, -NHCONH—, -N(CH3)CONH—, -NHCON(CH3)—, -N(C2Hs)CONH-, -
N(n-C3H7)CONH-, -N(i-C3H7)CONH- va tuong tu.

(B-4): Tt nhét 12, B ¢6 mat trong "(a): -CO-A-B-D" 1a -S-, -S(O)-, -
S(0)2-, -NHCONH—, -N(CH3)CONH—, -NHCON(CH3)—, -N(C>Hs)CONH-

va tuong tu.

Thuét nglt "nhém hoéa tri mdt bao gém 0 dén 10 nhom thude mdt hoic
nhidu loai duoc chon tir nhom bao gdm (i) dén (xi) va nhém duge chon tir nhém
bao gdm (xiii) dén (xxiv)" trong D trong "(a): -CO-A-B-D" ¢6 nghia 12 nhém hoa
tri mot (trong d6 lién két 1a) dugc chon tir nhém bao gbm (xiii) dén (xxiv) hoic
nhom hoéa tri mot duge cdu thanh bing sy gin két ctia dau tin cling ctia nhém hoa
tri hai bao gém mot (,hai) hodc nhiéu nhém duge chon tir nhom bao g(‘f*)m nhém
(i) dén (xi) hoéa tri hai trong d6 tdng s cac nhém (i) dén (xi) 1 1 dén 10 va nhom
(i) dén (xi) gin két tuyén tinh v6i nhém duoce chon tir nhém (xiii) dén (xxiv) hoa

tri mot.
(D-1): D ¢6 mit trong "(a): -CO-A-B-D" la nhém hoéa tri mot cAu thanh
tir nhom hoa tri hai bao gém 10 dén 6 nhom thude mot hodc nhiéu loai duoc chon

tir nhom bao gém:
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(i) "nhém alkylen Ci-Cio", (ii) "nhoém alkenylen C»-Cigo", (iii) "nhém alkynylen
Ca2-C1o", (iv) "cong thic -NR3-" (v) "nguyén tr oxy", (vi) "nhém cacbonyl”,
(viib) "cong thirc -S(O)s- trong d6 n 1a s6 nguyén bang 0 dén 2", (viii) "nhém
arylen hoa tri hai C¢-Cio tily ¥ ¢6 1 dén 4 phan tir thé B", (ix) "nhém hydrocacbon
vong bao hoa c¢6 hoa tri hai Cs-Cio thy ¥ ¢6 1 dén 4 phan tir thé ", (x) "nhém
heteroarylen hoa tri hai va ¢6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir
khac loai duoc chon tir nhom bao gdm nguyén tir oxy, nguyén tir nito va nguyén
t& luu huynh va tuy ¥ ¢6 1 dén 2 phan tir thé y" va (xi) "nhém di vong héa tri hai
va ¢6 5 dén 7 nguyén tt nhan bdo hoa chira 1 dén 3 nguyén tir khac loai dugc
chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh va
tly v ¢6 1 dén 2 phén tir thé y";

va nhom duoc chon tir nhém bao goém:

(xiii) nguyén tir hydro, (xiv) nhém alkyl dugc mo ta trong "nhém alkyl C;-Ce"
trén day, (xv) nhom halogenoalkyl dugc mo ta trong "nhém halogenoalkyl Ci-
C¢", (xvi) nhom xycloalkyl dugc mo ta trong "nhom xycloalkyl Cs-Cio", (xviia)
nhom aryl dugc md ta trong "nhoém aryl Ce-Cio tuy y ¢6 1 dén 5 phan tir thé ",
(xviii) nhom heteroaryl dugc mo ta trong "nhom heteroaryl ¢6 5 dén 7 nguyén ti
nhén chira 1 dén 3 nguyén tr khac loai duoc chon tir nhém bao gdm nguyén tir
oxy, nguyén ti nito va nguyén tu luu huynh va tuy y ¢o6 1 dén 2 phan tir thé y",
(xix) nhém amino dugec md td trong "nhém cé cong thire -N(R)R?)", (xx)
nhém hydroxy, (xxi) nhom formyl, (xxii) nhom cacboxy, (xxiii) nhom sulfo va
(xxiv) nhém phospho, va bao gé)ln, vi du, nhém hoa tri mot duoc cAu thanh béng
gin két mot nhém duge chon tr nhém bao gbm:

(xiii) nguyén ti hydro, (xiv) nhom alkyl dugc md ta trong "nhém alkyl Ci-Ce",

(xv) nhém halogenoalkyl dugc mo ta trong "nhoém halogenoalkyl Ci-C¢", (xvi)
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nhom xycloalkyl duge mo ta trong "nhom xycloalkyl C3-Cio", (xviia) nhom aryl
duoc mo ta trong "nhom aryl Cs-Cio tity ¥ ¢6 1 dén 5 phén tir thé B", (xviii) nhém
heteroaryl dugc mo ta trong "nhém heteroaryl ¢6 5 dén 7 nguyén tir nhan chia 1
dén 3 nguyén tit khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir
nito va nguyén ti luu huynh va tuy y co6 1 dén 2 phan tir thé ", (xix) nhém
amino dugc mo ta trong "nhém c6 cong thirc -N(R*)(R*)", (xx) nhém hydroxy,
v6i didu kién khi nhém hydroxy hién dién gin vao nguyén tir cacbon, nguyén ti
cacbon khong phai 1a nguyén tr cacbon khong bao hoa, (xxi) nhom formyl, (xxii)
nhom cacboxy, (xxiii) nhom sulfo va (xxiv) nhom phospho,

Vao dau tin cung ctia nhém hoa tri hai duge thé hién trong A (A-1).

(D-2): Tét hon 13, D ¢6 mit trong "(a): -CO-A-B-D" 1a

nhém hoéa tri mot cdu thanh tir nhém héa tri hai bao gém 0 dén 6 nhom thude mot
hogc nhiéu loai duoc chon tir nhém bao gdm

(i) "nhém alkylen C;-Cio trong d6 nhom alkylen nay l1a mach thang hozc mach
nhanh, tiy v bao gdm gbc alkylen vong trong mach va tiy ¥ ¢6 phén tir thé ",
(ii) "nhom alkenylen C-Cio trong d6é nhom alkenylen nay la mach thang hoic
mach nhanh va tuy ¥ ¢6 phan tir thé o duge mo ta trén day", (iv) "-NR>- trong d6
R3 1a (al) nguyén tu hydro, (b1) nhom alkyl Ci-Cs, (c1) nhém aryl Ce-Cio tuy y
¢6 1 dén 5 phéan tir thé B duoc mo ta trén diy hode (d1) nhém alkyl Ce-Cio aryl-
C1-Ce tly v ¢6 1 dén 5 phin tir thé B dugec mo ta trén day trong gbc aryl", (v)
"nguyén tir oxy", (vi) "nhém cacbonyl", (viia) "cong thirc -S(O)n- trong d6 n la s6
nguyén bang 0 hodc 2", (viii) "nhom arylen hoa tri hai Ce-Cio tity ¥ ¢6 1 dén 4
phén tir thé B duge md ta trén day", (x) "nhom heteroarylen héa tri hai va c6 5

dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir khéc loai dugc chon tir nhém bao
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gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh va tiiy v ¢6 1 dén 2
phin tir thé y dugc md ta trén day" va (xi) "nhém di vong héa tri hai va c6 5 dén
7 nguyén tir nhan bio hoa chira 1 dén 3 nguyén tir khéac loai dwoc chon tir nhém
bao gdm nguyén tir oxy, nguyén ti nito va nguyén tir luu huynh va tiy y ¢6 1 dén
2 phan tir thé y duge mo ta trén day";

va nhom duge chon tir nhém bao gém

(xiii) nguyén ti hydro, (xiv) nhém alkyl dugc mo ta trong "nhém alkyl Ci-Ce",
(xviii) nhém heteroaryl dugc mo ta trong “nhdém heteroaryl c¢6 5 dén 7 nguyén tir
nhan chira 1 dén 3 nguyén t khac loai dugc chon tir nhém bao gdm nguyén tir
oxy, nguyén tir nito va nguyén tu luu huynh va tuy y ¢o 1 dén 2 phan tir thé y",
(xix) nhém amino dugc md ta trong "nhém cé cdng thire -N(R)(R2)", (xx)
nhom hydroxy, véi didu kién khi nhém hydroxy hién dién gin vao nguyén tir
cacbon, nguyén ti cacbon khong phai la nguyén tir cacbon khong bao hoa, (xxi)

nhom formyl, (xxii) nhom cacboxy, (xxiii) nhom sulfo va (xxiv) nhém phospho.

(D-3): Tét hon nita 13, D ¢6 mit trong "(a): -CO-A-B-D" 1a nhém hoa tri
mot cAu thanh tir nhom hoa tri hai
bao g6m 0 dén 6 nhom thudc mét hoic nhiéu loai dugce chon tir nhém bao gém
(i) “nhom alkylen Ci-Cyo trong d6 nhém alkylen nay la mach thang hodc mach
nhanh, tiy ¥ bao gdm gdc alkylen vong trong mach va tlly ¥ ¢6 (céc) phan tr thé
o”, (i) “nhém alkenylen C»-Cio trong d6 nhém alkenylen nay la mach thang
hoac mach nhénh va tay y c6 (céc) phan tir thé o duoc md ta trén day” va (iv) “-
NR3- trong d6 R? 1a (al) nguyén tir hydro, (b1) nhém alkyl Ci-Cs, (c1) nhém aryl
Ce-Cio thy ¥ ¢6 1 dén 5 phan tir thé B duge mo ta trén day”, (d1) “nhém alkyl Ce-

Cio aryl-Ci-Ce tiry y ¢06 1 dén 5 phén to thé B duoc mo ta trén diy trong gbe
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aryl”, (v) “nguyén to oxy”, (vi) “nhoém cacbonyl”, (viia) “cong thttc -S(O),- trong
d6 n 1a s6 nguyén bang 0 hodc 2 va (xi) “nhom di vong bio hoa hoa tri hai va c6
5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tt khéc loai duoc chon tir nhém bao
gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh va tuy ¥ ¢ 1 dén 2
phén tir thé y dugc md ta trén day”.

va nhom duoc chon tir nhom bao g@)m

(xiii) nguyén t& hydro, (xiv) nhéom alkyl dugc mo ta trong "nhém alkyl Ci-Cs",
(xviii) nhém heteroaryl dugc mo ta trong "nhém heteroaryl ¢6 5 dén 7 nguyén tir
nhan chira 1 dén 3 nguyén tir khac loai dwoc chon tir nhom bao gdm nguyén tir
oxy, nguyén tir nito va nguyén ti luu huynh va ty y ¢6 1 dén 2 phén tir thé y"
(xix) nhdm amino dugc md ta trong "nhém cé cdng thire -N(R?!)R?)", (xx)
nhom hydroxy, v6i diéu kién khi nhom hydroxy hién dién gén vao nguyén tir
cacbon, nguyén tr cacbon khong phai 1a nguyén tir cacbon khong bao hoa, (xxii)

nhém cacboxy, (xxiii) nhém sulfo va (xxiv) nhom phospho.

(D-4): Tét hon nita 13, D c¢6 mit trong "(a): -CO-A-B-D" 1a nhém hoa tri
mot cdu thanh tir nhom hoa tri hai
bao g6m 0 dén 6 nhom thudc mot hodc nhidu loai duge chon tir nhém bao gém
(i) “nhom alkylen Ci-Cio trong d6 nhom alkylen nay 14 mach thing hoic mach
nhanh, tiy v bao gdm gbc alkylen vong trong mach va tily ¥ ¢6 (cac) phan tir thé
a”, (iv) -NR3- trong d6 R3 1a (al) nguyén t& hydro, (bl) nhém alkyl Ci-Cs, (cl)
nhom aryl Ce-Cro tily ¥ ¢6 1 dén 5 phan ti thé p duoc mo ta trén day” hodc (d1)
nhom alkyl Ce-Cio aryl-Ci-Ce tuy y ¢6 1 dén 5 phin tir thé duge mo ta trén day p
trong gbc aryl”, (v) “nguyén tir oxy”, (vi) “nhém cacbonyl”, (viia) “cong thuc -

S(O)n- trong d6 n 12 s6 nguyén bang 0 hodc 2 va (xi) “nhém di vong bio hoa hoa
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tri hai va ¢6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir khac loai dugc chon
tir nhom bao gdbm nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh va tiy y
¢6 1 dén 2 phan tir thé y duoc mo ta trén day”.

va nhém duge chon tir nhém bao gdm

(xiii) nguyén t& hydro, (xviii) nhém heteroaryl duoc mé td trong "nhém
heteroaryl ¢6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir khac loai dugc
chon tir nhom bao gdm nguyén tir oxy, nguyén tir nito va nguyén ttr lwu huynh va
thy ¥ ¢6 1 dén 2 phén tir thé y" dugc mo ta trén ddy, (xix) nhém amino duge md
ta trong "nhom c6 cong thire -N(R*D(R™®)", (xx) nhém hydroxy, v6i didu kién khi
nhom hydroxy hién dién gin vao nguyén tir cacbon, nguyén tir cacbon khong
phai la nguyén tir cacbon khong bdo hoa, (xxii) nhém cacboxy, (xxiii) nhoém

sulfo va (xxiv) nhém phospho.

(D-5): Tét nhit 13, D ¢6 mat trong "(a): -CO-A-B-D" 1a nhém héa tri mot
cAu thanh tir nhém hoa tri hai
bao g6m 0 dén 6 nhom thude mot hodc nhiéu loai duge chon tir nhém bao gém
(1) “nhom alkylen Ci-Cyo trong d6 nhom alkylen nay la mach thang hodc mach
nhanh, tiy v bao gdm gdc alkylen vong trong mach va tlty y ¢ (cac) phan tir thé
a”, (iv) -NR3- trong d6 R3 1a (al) nguyén t& hydro, (b1) nhém alkyl Ci-Cs, (c1)
nhom aryl Ce-Cio tuy y ¢6 1 dén 5 phan tir thé p duge mo ta trén ddy” hodc (d1)
nhém alkyl Cg-Cio aryl-C1-Ce tity ¥ ¢6 1 dén 5 phén tir thé duge md ta trén day B
trong gbe aryl”, (vi) “nhom cacbonyl”, (viia) “cong thirc -S(O)n- trong d6 n 1a 5O
nguyén bang 0 hozc 2 va (xi) nhém di vong bdo hoa hoa tri hai va c6 5 dén 7
nguyén tir nhan chaa 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gdm

nguyén tir oxy, nguyén tr nito va nguyén tr luu huynh va tay y c6 1 dén 2 phan
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t0r thé y duoc mo ta trén day”.

va nhom dugc chon tir nhém bao gdm

(xiii) nguyén t& hydro, (xix) nhém amino dugc mo ta trong "nhém c6 cong thuce -
N(R*)R»)", (xx) nhém hydroxy, v6i diéu kién khi nhom hydroxy hién dién gin
vao nguyén ti cacbon, nguyén tir cacbon khong phai 1a nguyén tr cacbon khong

bdo hoa, (xxii) nhém cacboxy, (xxiii) nhom sulfo, va (xxiv) nhém phospho.

D la, vi dy, nguyén t hydro, -CH,COOH,
-CH,CH>COOH, -CH,CH>,CH>COOH, -CH>CH(i-C4H9)CH2COOH,
-CH,CH(i-C4H9)CH,CONHCH>CH(i-C4H9)CH2COOH,
-CH2C(CH2CH>CH>CH2CH2)CH2COOH,
CH,C(CH2CH>CH»CH,>CH,)CH,CONHCH>C(CH2CH2CH>CH>CH2)CH2COOH,
-CH(CH>SCH3)COOH, -CH(CH2CH,SCH3)COOH, -CH(CH2Phenyl)COOH,
-CH[CHa2(4-hydroxyphenyl)|COOH, -CH[CH2(4-imidazolyl)| COOH,
-CH(CH2CONH2)COOH, -CH(CH>CH>CONH,)COOH, -CH(CH,OH)COOH,
-CH[CHOH(CH3)]COOH, -CH(CH2CH2CH>NH2)COOH,
-CH(CH>CH,CH>CH,NH»)COOH, -CH[CH2CH,CH>NHC(=NH)NH>]COOH,
-CH(CH>CO,H)COOH, -CH(CH2CO,Bu")COOH, -CH(CH>CH>CO,H)COOH,
-CH(CH2CH,CO,Bu")COOH, -CH2CH>CH,CH(NH2)COOH,
-CH,CH,CH,CH>CH(NH»)COOH, -CH(COOH)CH3, -CH2CH>SO3H,
-CH,CH>CH>SO3H, -CH,CH,NH,, -CH,CH>CH>NH>, -CH,CH>CH,CH>NH>,
-CH,CH>CH,CH(NH>)COOH, -CH,CH>,CH>CH>CH(NH2)COOH, -CH>CH>0H,
-CH,CH,CH,0OH, -CH,CH,CH>CH,OH, -CH2POsH, -CH,CONHCH>COOH,
-CH,CONHCH(CH2CH,SCH3)COOH, -CH,CONHCH[CH2(4-
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imidazolyl)|COOH, -CH,CONHCH(CH>CONH2)COOH, -
CH,CONHCH(CH,CH2CONH,)COOH,

-CH,CH>,CONHCH>COOH, -CH,CH>CONHCH(CH>,CH>SCH3)COOH,
-CH,CH2,CONHCH|[CH2(4-imidazolyl)] COOH,
-CH,CH>,CONHCH(CH2CONH,)COOH,
-CH>CH,CONHCH(CH2CH,CONH2)COOH,

-CH,CH2,CH>CONHCH>COOH, -CH>CH>CH>,CONHCH(CH>CH>SCH3)COOH,
-CH,CH2CH>CONHCH]|CH2(4-imidazolyl)] COOH,
-CH,CH,CH>CONHCH(CH2CONH2)COOH,
-CH,CH>CH>CONHCH(CH2CH>CONH2)COOH, -6-CH>-3-etylbixyclo-
[3,2,0]hepta-3-en-6-yl-CH>COOH va nhém dugc md ta dudi day, dugc tao thanh

cung véi -NR>- trong B:

W hodc HW :

Thudt nglt "nhém hoa tri hai bao gém tir 1 dén 10 nhom thudc mot hodc
nhiéu loai dugc chon tir nhém bao gdm (i) dén (xi)" trong E cua "(b): -CO-E-F"
c6 nghia l1a nhém hoa tri hai bao g(“)m mot (,hai) hodc nhiéu nhom duge chon tir
nhom bao gdm hoa tri hai (i) dén (xi) trong dé tong s6 cac nhom (i) dén (xi) 1a 1

dén 10 va nhom (i) dén (xi) gan két khong phan nhanh va tuyén tinh.
(E-1): E c6 mat trong "(b): -CO-E-F" 1a

nhém hoéa tri hai bao gdm tir 1 dén 6 nhém thudc mot hodc nhiéu loai duge chon

t&r nhom bao gdm (i) “nhém alkylen C1-Cio trong d6 nhom alkylen nay 1 mach
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thang hodc mach nhanh, tily ¥ bao gdm gdc alkylen vong trong mach va tiy ¥ ¢
(cac) phan tir thé o, (ii) “nhém alkenylen C»-Cio trong d6 nhém alkenylen nay
12 mach thing hodc mach nhanh va tily ¥ ¢6 (cac) phan tir thé o duge md ta trén
day”, (iii) “nhém alkynylen Co-Cio trong d6 nhom alkynylen nay 12 mach thing
hodc mach nhénh va tly v c6 (cac) phan tir thé o duoc mo ta trén day”, (iv) “-
NR3- trong d6 R? 1a (al) nguyén t& hydro, (b1) nhom alkyl Ci-Ce, (c1) nhém aryl
Ce-Cro tiiy ¥ ¢6 1 dén 5 phan tir thé p duoc md ta trén ddy hodc (d1) nhém alkyl
Ce-Cio aryl-C1-Cs tlly ¥ ¢6 1 dén 5 phén tir thé B dugc mo ta trén day trong goc
aryl”, (v) “nguyén ti oxy”, (vi) “nhém cacbonyl”, (viia) “cong thirc -S(O)s- trong
d6 n 1a sb nguyén bang 0 hodc 27, (viii) “nhém arylen Cs-Cio héa tri hai tly ¥ c6
1 dén 4 phén tir thé p dugc mb ta trén day”, (ix) “nhém hydrocacbon vong bio
hoa c6 hoa tri hai Cs-Cio tily ¥ ¢6 1 dén 4 phén tir thé o dugc mo ta trén day”, (x)
“nhom heteroarylen héa tri hai va ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3
nguyén tir khéac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito
va nguyén ti luu huynh va tuy y ¢ 1 dén 2 phan tir thé y duge mo ta trén day” va
(xi) “nhém di vong bdo hoa hoa tri hai va ¢6 5 dén 7 nguyén tir nhan chtra 1 dén
3 nguyén tir khac loai dugc chon tr nhém bao gdm nguyén tir oxy, nguyén tir
nito va nguyén tir luu huynh va tuy y co 1 dén 2 phan tir thé y dugc mo ta trén

day”.

(E-2): Tét hon 13, E ¢6 mit trong "(b): -CO-E-F" 1a
(i) nhém hoa tri hai bao gdm tir 1 dén 6 nhom thudc mdt hodc nhiéu loai duge
chon tir nhém bao gém "nhém alkylen C;-Cio trong d6 nhém alkylen nay 12 mach
thang hodc mach nhanh, tuy y bao gdm gdc alkylen vong trong mach va tlly ¥ ¢6

phén tir thé o, (ii) "nhém alkenylen C»-Cio trong d6 nhom alkenylen nay la
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mach thing hodc mach nhanh va tily ¥ ¢6 phan tir thé o duge mo ta trén day",
(iv) "-NR>- trong d6 R® 1a (al) nguyén tr hydro, (bl) nhom alkyl Ci-Cs, (c1)
nhom aryl Cs-Cio tily ¥ ¢6 1 dén 5 phén tir thé B duge mo ta trén day hodc (d1)
nhom alkyl Cs-Cio aryl-Ci-Ce tiy v ¢6 1 d@én 5 phan tir thé B duge md ta trén day
trong gbc aryl", (v) "nguyén tir oxy", (vi) "nhém cacbonyl", (viia) "cong thic -
S(O)a- trong d6 n 12 sb nguyén bang 0 hodc 2", (viii) "nhém arylen hoa tri hai Ce-
Cio ty ¥ ¢6 1 dén 4 phan tir thé p duoc mo ta trén day", (x) "nhom heteroarylen
hoa tri hai va ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén t khéc loai dugc
chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh va
ty y ¢6 1 dén 2 phan tir thé v dwoc mé ta trén day" va (xi) "nhom di vong hoa tri
hai va ¢6 5 dén 7 nguyén tir nhan bdo hoa chira 1 dén 3 nguyén tir khac loai duoc
chon tir nhém bao gdm nguyén tir oxy, nguyén it nito va nguyén tit luu huynh va

ty y ¢6 1 dén 2 phan tix thé y dugc mo ta trén day";

(E-3): Tét hon nita 13, E c6 mit trong "(b): -CO-E-F" 1a nhém hoa tri hai
bao gdm tir 1 dén 6 nhém
thudc mot hodc nhiéu loai dugc chon tir nhém bao gém (1) “nhdém alkylen Ci-Cio
trong d6 nhom alkylen nay la mach thang hodc mach nhénh, ty ¥ bao gbm gbe
alkylen vong trong mach va tuy y c6 (cic) phén t thé o, (i) “nhém alkenylen
C»-Cio trong d6 nhém alkenylen nay la mach thing hodc mach nhanh va tly ¥ c¢6
(c4c) phan tir thé o dugc mo ta trén day” va (iv) “-NR3- trong do R3 1a (al)
nguyén tir hydro, (b1) nhom alkyl Ci-Ce, (c1) nhom aryl Cs-Cio tuy y c6 1 dén 5
phan tir thé B duoc md ta trén day”, hodc (d1) “nhém alkyl Ce-Cio aryl-Ci-Cs tity
yco 1 dén s phin tir thé Pdugc mod ta trén day trong gbe aryl”, (v) “nguyén tir

oxy”, (vi) “nhom cacbonyl”, (viia) “cong thirc -S(O)s- trong d6 n la sd nguyén
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bang 0 hodc 2” va (xi) “nhém di vong bao hoa hoa tri hai va c6 5 dén 7 nguyén tir
nhan chira 1 dén 3 nguyén t khac loai duoc chon tir nhom bao gdm nguyén ti
oxy, nguyén tir nito va nguyén tr luu huynh va ty y ¢6 1 dén 2 phan tir thé y

duoc mo ta trén day”.

(E-4): Tét hon nita 13, E ¢6 mit trong "(b): -CO-E-F" 12 nhém héa trj hai
bao gom tir 1 dén 6 nhom
thudc mot hodc nhiéu loai dugc chon tir nhém bao g6m (1) “nhom alkylen Ci-Cio
trong d6 nhom alkylen nay 1a mach thang hodc mach nhénh, tiy y bao gbdm gbc
alkylen vong trong mach va tuy y c6 (céc) phén ttr thé o”, (iv) -NR3- trong d6 R?
la (al) nguyén t& hydro, (b1) nhém alkyl Ci-Ce, (c1) nhdm aryl Ce-Cio thy y c6 1
dén 5 phan ttr thé B duoc mo ta trén dy” hodc (d1) nhém alkyl Ce-C1o aryl-Ci-Cg
thy ¥ ¢6 1 dén 5 phan tir thé dugc mé ta trén ddy Btrong gbe aryl”, (v) “nguyén
tr oxy”, (vi) “nhom cacbonyl”, (viia) “cong thuc -S(O)n- trong do n 1a s6 nguyén
bang 0 hodc 2 va (xi) nhém di vong bao hoa hoa tri hai va c6 5 dén 7 nguyén tir
nhan chta 1 dén 3 nguyén tir khac loai duge chon tir nhém bao gdm nguyén tix
oxy, nguyén tr nito va nguyén tir luu huynh va tay y ¢6 1 dén 2 phan ti thé y

dugc mo ta trén day”.

(E-5): T6t nhat 13, E c6 mit trong "(b): -CO-E-F" 1a nhém hoa tri hai bao
g61n tr 1 dén 6 nhom thudc mét hoic nhiéu loai dugc chon tir nhém bao gém (i)
“nhém alkylen Ci-Cio trong d6 nhom alkylen nay la mach thang hodc mach
nhanh, tiy y bao gdm gdc alkylen vong trong mach va tlty ¥ c6 (cac) phan tir thé
a”, (iv) -NR3- trong d6 R® 1a (al) nguyén t&r hydro, (b1) nhém alkyl Ci-Cs, (cl)

nhém aryl Ce-Cio tly ¥ ¢6 1 dén 5 phén tir thé f dwoc md ta trén day” hodc (d1)
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nhom alkyl Ce-Cio aryl-C1-Co tity ¥ ¢6 1 dén 5 phan tir thé dugc md ta trén day
Btrong gdc aryl”, (vi) “nhém cacbonyl”, va (xi) nhém di vong bdo hoa hoa tri hai
va ¢6 5 dén 7 nguyén tt nhén chtra 1 dén 3 nguyén tir khéc loai dugc chon tir
nhém bao gém nguyén tir oxy, nguyén tr nito va nguyén tir lvu huynh va tuy y

c¢6 1 dén 2 phan tir thé y dwoc mo ta trén day”.

E 14, vi dy, -CH(CHs)-, -CH(C,Hs)-, -CH(n-CsH7)-, -CH(i-CsH7)-,
-CH(n-C4Hy)-, -CH(i-C4Hy)-, -CH>CH>-, -CH,CH>CH>-, -CH,CH(CH3)-,
-CH>CH>CH2CH>-, -CH(CH3)CH2CHaz-, -CH2CH(CH3)CHz-, -CH2CH(i-
C4Ho)CHo-, -CH2CH>CH2CH2CH>-, -CH(CH3)CH2CH>CHa-,
-CH,CH(CH3)CH,CHo,-, -CH,CH(CH3)CH(CHs)-,

-CH2CH2CH2CH2CH2CHa-, -CH(CH3)CH2CH2CH2CHo-,
-CH(C,Hs)CH2CH>CH>-, -CH(CH3)CH(CH3)CH2CH>-,
-CH(CH3)CH(CH3)CH(CH3)-, -CH2CH2CH2CH>CH>CH2CH>-,
-CH,CH,CH>CH>CH>CH>CH,>CH>-, -CH,C(CH>CH2CH,CH>CH2)CH>-,
-CH,CH>CH>CH,CH>CH>CH,CH>CH>-,
-CH,CH>CH>CH.CH,CH2CH2CH2CH2CHa-,
-CH(CH(CH3)2)CH2CH2CH2CH2CH2CHp-, -6-CHa-3-etylbixyclo[3,2,0Thepta-3-
en-6-yl-CHs-, -CH(CH2CH2SCH3s)-, -CH(CH2Phenyl)-, -CH[CHa(4-
hydroxyphenyl)]-, -CH[CH2(4-imidazolyl)]-, -CH(CH2CONH>)-,
-CH(CH2CH2CONH»)-, -CH(CH20H)-, -CH[CHOH(CH3)]-, -CH(CH2CO2H)-,
-CH(COOH)CH:-, -CH(CH2SCH3)-, -CH(CH2S-n-hexyl)-,
-CH>,CH2NHCH2CHz-, -CH2CH2N(CH;3)CH2CHs-,
-CH2CH2N(i-C3H7)CH2CHa-, -CH2CH2N(4-Metoxyphenyl) CHo,CHa-,
-CH>CH2N(CH2Ph)CH2CH>-, -CH,N(CH;3)CH2CHz-,
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-CH>CHaN(CH;3)CH,CH,CHa-, -CH,N(CoHs)CH,CHy-,
-CH>CH,N(C,Hs)CHyCHa-, -CHoCH,N(CoHs)CH,CHoCH-,
-CH,N(C,Hs)CH,CH,CHaCH-, -CH,N(i-C3Hy)CHCH2CH2CHo -,
-CHuN(CH3)S(0),CH,CHy-, -CHN(Ph)CH2CHy-, -CHaN(4-C1-Ph)CH2CHo-,
-CH3N(4-Cl-3-CH3-Ph)CH,CH,-, -CH,N(CH,Ph)CH,CHo-,
-CH>CHaN(CH,Ph)COCH,CHy-, ~-CH2CH,SCH,CH,-, -CHyCH2SCHo-,
-CHCH(OH)CH,SCH,CHs-, -CH2CH,8(0)>CH2CHs-, -CH2CH,S(0)2CHa-,
-CH,COCH,-, -CH,CH,COCH,CHy-,
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Thuat nglt "nhém héa tri mot bao gé)m 0 dén 10 nhém thudc médt hodc
nhiéu loai dugc chon tir nhém bao gém (1) dén (xi); va nhom duogc chon tir nhom
bao gdm (xiii) dén (xxiv)" trong G cta "(c): -CO-G" ¢6 nghia 12 nhém héa tri
mot (trong do lién két 13) dugc chon tir nhom bao gdm (xiii) dén (xxiv), hodc
nhom hoéa tri mot duoc cAu thanh béng su gén két cua dau tan cung ciia nhom hoa
tri hai bao gdbm mét (hai) hodc nhidu nhom duoc chon tir nhém bao gbm (i) dén
(xi) hoa tri hai trong d6 tdng sé cac nhom (i) dén (xi) 1a 1 dén 10 va nhom (i) dén
(xi) gén két tuyén tinh,

Véi nhom hoa tri mot duge chon tir nhém bao gdm (xiii) dén (xxiv) hoa tri mot.

(G-1): G ¢6 mit trong "(c): -CO-G" 1a nhém héa tri mét cdu thanh tir
nhom hoa tri hai bao gém 0 dén 6 nhom thudc mot hodc nhiéu loai dugc chon tur
nhom bao gébm (i) "nhém alkylen Ci-Cio", (i) "nhém alkenylen C-Cio", (iii)
"nhém alkynylen C»-Cio", (iv) "cong thirc -NR3-" (v) "nguyén ti oxy", (vi)
"nhom cacbonyl", (viia) "cong thuc -S(O)s- trong do n 1a s6 nguyén bang 0 hoic
2" (viii) "nhém arylen hoa tri hai Ce-Cio tily ¥ ¢6 1 dén 4 phan tir thé B", (ix)
"nhom hydrocacbon vong bdo hoa c6 hoa tri hai Cs-Cyo tuy y ¢6 1 dén 4 phan tir
thé ", (x) "nhom heteroarylen hoa tri hai va c6 5 dén 7 nguyén tir nhan chira 1
dén 3 nguyén tir khac loai dugc chon tir nhom bao gbm nguyén tir oxy, nguyén tir
nito va nguyén t luu huynh va tuy y cé 1 dén 2 phén tir thé y" va (xi) "nhom di
vong hoa tri hai va c6 5 dén 7 nguyén tir nhan bdo hoa chira 1 dén 3 nguyén tir
khac loai dugc chon tir nthém bao gdm nguyén tir oxy, nguyén ti nito va nguyén
tr luu huynh va tuy y c6 1 dén 2 phan tir thé y";
va nhém duoc chon tir nhom bao gdm (xiii) nguyén tir hydro, (xiv) nhém alkyl

dugc md ta trong "nhom alkyl Ci-Cs¢", (xv) nhom halogenoalkyl dugc md ta

-43-



23577

trong "nhom halogenoalkyl Ci-C¢", (xvi) nhém xycloalkyl dugc mo td trong
"nhom xycloalkyl C3-Cio", (xviia) nhém aryl duge mo td trong "nhom aryl Ce-
Cio thy ¥ ¢6 1 dén 5 phéan ttr thé B", (xviii) nhém heteroaryl dugec mo ta trong
"nhoém heteroaryl ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir khac loai
duoc chon tir nhém bao gdm nguyén tir oxy, nguyén it nito va nguyén tir luu
huynh va thy v ¢6 1 dén 2 phan tir thé y", (xix) nhém amino dugc md ta trong
"nhém cé cdng thie -N(R)(R*2)", (xx) nhém hydroxy, (xxi) nhom formyl, (xxii)

nhom cacboxy, (xxiii) nhom sulfo va (xxiv) nhém phospho,

(G-2): T6t hon 13, G ¢6 mit trong "(c): -CO-G" 1a

nhom hoa tri mot ciu thanh tir nhém héa tri hai bao gém 0 dén 6 nhom thude mot
hogic nhiéu loai dugc chon tir nhém bao g61n (i) "nhém alkylen Ci-Cio dugc mo
ta trén day", (ii) "nhom alkenylen Cz-Cio", (iii) "nhom alkynylen C»-Cio", (iv)
"cong thire -NR3-" (v) "nguyén tir oxy", (vi) "nhém cacbonyl", (viia) "cong thuc -
S(O),- trong d6 n 12 sé nguyén bang 0 hozc 2", (viii) "nhém arylen héa tri hai Ce-
Cio ty v c6 1 dén 4 phan tir thé B", (ix) "nhém hydrocacbon vong bdo hoa c6
hoa tri hai Cs-Cio tiy v ¢6 1 dén 4 phéan tir thé a", (x) "nhém heteroarylen hoéa tri
hai va c6 5 dén 7 nguyén tir nhén chta 1 dén 3 nguyén tir khac loai dugc chon tir
nhom bao gdbm nguyén tir oxy, nguyén t nito va nguyén t luu huynh va tiy y
¢6 1 dén 2 phan tir thé y" va (xi) "nhém di vong hda tri hai va c6 5 dén 7 nguyén
tr nhan bdo hoa chira 1 dén 3 nguyén ti khac loai dugc chon tir nhém bao gdm
nguyén tir oxy, nguyén tu nito va nguyén ttr luu huynh va tay y ¢6 1 dén 2 phan
ttr thé "

Va nhém dugc chon tir nhém bao gdm (xiii) nguyén t& hydro, (xiv) nhom alkyl

dugc md ta trong "nhom alkyl Ci-Ce", (xvi) nhom xycloalkyl dugc md ta trong
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"nhém xycloalkyl C3-Cio", (xviia) nhom aryl dugc mo ta trong "nhém aryl Ce-
Cio ty y ¢6 1 dén 5 phan tir thé B", (xviii) nhom heteroaryl dugc md ta trong
"nhém heteroaryl c¢6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén t khéc loai
duge chon tir nhom bao gdbm nguyén tir oxy, nguyén tir nito va nguyén tir luu
huynh va tiy y ¢6 1 dén 2 phan tir thé y", (xix) nhom amino dugc mb ta trong
"nhém c6 cong thire -N(R*H)(R?)", (xx) nhom hydroxy, (xxi) nhom formyl, (xxii)

nhom cacboxy, (xxiii) nhém sulfo va (xxiv) nhém phospho.

(G-3): Tbt hon nira 13, G ¢6 mit trong "(c): -CO-G" 1a nhém hoa tri mot
cAu thanh tir nhém hoa tri hai
bao gé)m 0 dén 6 nhom thudc mét hodc nhidu loai duge chon tir nhém bao gém
(1) "nhém alkylen Ci-Cio" dugc md ta trén day, (ii) "nhém alkenylen Cz-Cio", (iv)
"cong thire -NR3-", (v) "nguyén tir oxy", (vi) "nhom cacbonyl", (viia) "cong thic
-S(O)n- trong d6 n 1a sb nguyén bang 0 hozc 2", (viii) "nhém arylen héa tri hai
Ce-Cio thy ¥ c6 1 dén 4 phén tir thé p" va (xi) "héa tri hai va c6 5 dén 7 nguyén tir
nhan bdo hoa nhéom di vong chtra 1 dén 3 nguyén t& khéac loai dugc chon tu
nhém bao gdm nguyén tir oxy, nguyén tr nito va nguyén tir luu huynh va tuy y
c¢6 1 dén 2 phan tir thé y";
va nhém duge chon tir nhém bao gdm (xiii) nguyén tir hydro, (xiv) nhom alkyl
duoc mo ta trong "nhom alkyl Ci-Ce", (xviia) nhém aryl duge mo ta trong "nhom
aryl Ce-Cio ty y c6 1 dén 5 phén tir thé B", (xviii) nhém heteroaryl duoc mo ta
trong "nhém heteroaryl cé 5 dén 7 nguyén t nhan chira 1 dén 3 nguyén tir khac
loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén t luu
huynh va tuy y co 1 dén 2 phan tir thé ", (xix) nhém amino dugc mo ta trong

"nhém c¢é cdng thire -N(R?)(R#2)", (xx) nhom hydroxy, (xxi) nhém formyl, (xxii)
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nhém cacboxy, (xxiii) nhém sulfo va (xxiv) nhém phospho.

(G-4): Tét hon nira 13, G c¢6 mit trong "(c): -CO-G" 1a nhém hoa tri mot
cu thanh tr nhom hoa tri hai
bao gém 0 dén 6 nhém thudc mdt hodc nhiéu loai duogc chon tir nhom bao gém
(i) "nhém alkylen Ci-Cio" duoc md ta trén day, (iv) "cong thirc -NR3-", (v)
"nguyén tir oxy", (vi) "nhém cacbonyl", (viia) "cong thirc -S(O)a- trong d6 n 1a sb
nguyén bang 0 hodc 2" va (xi) "hoéa tri hai va ¢6 5 dén 7 nguyén tir nhan bio hoa
nhom di vong chira 1 dén 3 nguyén tir khac loai duoc chon tir nhém bao gdm
nguyén tir oxy, nguyén i nito va nguyén tt luu huynh va tiy v ¢6 1 dén 2 phan
tr thé y";
va nhém duge chon tir nhom bao gdm (xiii) nguyén ttr hydro, (xiv) nhom alkyl
dugc mo ta trong "nhdm alkyl Ci-C¢", (xviia) nhém aryl duge md ta trong "nhém
aryl Cs-Cio tily ¥ ¢6 1 dén 5 phan tir thé B", (xviii) nhom heteroaryl dugc md ta
trong "nhom heteroaryl ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir khac
loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu
huynh va tuy ¥ ¢6 1 dén 2 phéan tir thé y", (xix) nhém amino duoc md ta trong
"nhom cé cong thire -N(R#!)(R#)", (xx) nhém hydroxy, (xxi) nhém formyl, (xxii)

nhom cacboxy, (xxiii) nhém sulfo va (xxiv) nhém phospho.

(G-5): Con tét hon nita 13, G ¢6 mit trong "(c): -CO-G" 1a nhém hoa tri
mdt cAu thanh tir nhém hoa tri hai
bao g6m 0 dén 6 nhém thudc mdt hodc nhibu loai duge chon tir nhém bao gém
(i) "C1-Cio nhém alkylen" duoc mod ta trén day, (iv) "cong thirc -NR3-", (vi)

"nhoém cacbonyl”, (viia) "cong thirc -S(O)s- trong d6 n 13 sb nguyén bang 0 hoic
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2", (xi) "hoa tri hai va ¢6 5 dén 7 nguyén tir nhan bdo hoa nhém di vong chira 1
dén 3 nguyén tr khac loai duge chon tir nhém bao gdm nguyén tir oxy, nguyén tir
nito va nguyén tir luu huynh va tiy ¥ ¢6 1 dén 2 phén tir thé y";

va nhém duoge chon tir nhém bao gdm (xiii) nguyén tr hydro, (xiv) nhém alkyl
duoc mo ta trong "nhom alkyl Ci-Ce", (xviii) nhom heteroaryl dugc md ta trong
"nhom heteroaryl ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir khac loai
dugc chon tir nhém bao gdm nguyén tr oxy, nguyén ti nito va nguyén tir luu
huynh va tay y ¢6 1 dén 2 phan tir thé y", (xix) nhém amino dugec md ta trong
"nhém c6 cong thire -N(R#)(R?)", (xx) nhom hydroxy, (xxi) nhém formyl, (xxii)

nhom cacboxy, (xxiii) nhém sulfo va (xxiv) nhoém phospho.

(G-6): Tt nhét 14, G ¢6 mit trong "(c): -CO-G" 1a nhém héa tri mot ciu
thanh tir nhém hoa tri hai
bao gém 0 dén 6 nhom thudc mdt hodc nhiéu loai duge chon tir nhém bao gém
(i) "nhom alkylen Ci-Cio" dugc mo ta trén day, (iv) "cong thuc -NR3-", (vi)
"nhom cacbonyl”, (xi) "héa tri hai va ¢6 5 dén 7 nguyén tir nhan bio hoa nhom di
vong chua 1 dén 3 nguyén tir khic loai dugc chon tir nhém bao gbdm nguyén tir
oxy, nguyén tr nito va nguyén tr luu huynh va tuy y c6 1 dén 2 phén tir thé y";
va nhom duge chon tir nhom bao gdm (xiii) nguyén tir hydro, (xiv) nhém alkyl
dugc mo ta trong "Ci-Cs nhom alkyl", (xix) nhém amino dugc mo ta trong
"nhém c6 cong thire -N(R#)(R#)", (xx) nhom hydroxy, (xxi) nhom formyl, (xxii)

nhom cacboxy, (xxiii) nhom sulfo va (xxiv) nhém phospho.

Khi din xuét carotenoit (I) theo sang ché c6 nhom axit (vi du, nhom

cacboxy, nhom sulfo hodc nhom phospho) va/hodc nhém bazo (vi du, nhom
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amino, nhém guanidyl hodc nhém ureido) trong phén ti, nd ¢ thé tao thanh
mudi duoc dung bing cach phan tng véi axit va/hodc bazo theo cic phuong
phép thong thuong. Cac mudi nay c6 thé 13, vi du, mudi kim loai kiém nhu mubi
natri, mudi kali va mudi lithi; mubi kim loai kiém thd nhu mubi canxi va mudi
magie; mudi kim loai nhu mudi nhdém, mudi sit, mudi kém, mudi d%)ng, mubi
niken, mudi coban va tuong tu; mubi amin nhe mudi amoni, mudi t-octylamin,
mudi dibenzylamin, mubi morpholin, mudi glucosamin, mudi cta este phenyl
glyxin alkyl, mubi etylendiamin, mudi N-metylglucamin, mudi guanidin, mudi
dietylamin, mubi trietylamin, mudi dixyclohexylamin, mubi N,N'-
dibenzyletylendiamin, mubi cloprocain, mudi procain, mudi diethanolamin, mudi
N-benzyl-N-phenetylamin, mudi piperazin, mubi tetrametylamoni va mubi
tris(hydroxymetyl)-aminometan; mubi axit amin mudi nhu mudi lysin, mudi
ornithin va mubi arginin; mudi axit halogenua nhu mudi axit flohydric, mudi axit
clohydric, mudi axit bromhydric va mubi axit iodhydric; mudi axit nitric; mudi
axit perchloric; mubi axit sulfuric; mudi axit phosphoric; mubi axit sulfonic nhu
mudi axit metansulfonic, mudi axit triflometansulfonic, mudi axit etansulfonic,
mudi axit benzensulfonic va mudi axit p-toluensulfonic; mubi axit cacboxylic
nhu mubi axit axetic, mubi axit malic, mudi axit fumaric, mudi axit sucxinic,
mudi axit xitric, mudi axit tartric, mudi axit oxalic va mudi axit maleic; hodc
mudi axit amin nhu mudi axit glutamic va mudi axit aspartic, va tot hon néu n6 1a
mudi kim loai kiém, mubi kim loai kiém thd, mubi amin, mubi axit halogenua,
mudi axit nitric, mudi axit sulfuric, mudi axit phosphoric, mudi axit sulfonic,
mudi axit cacboxylic hozic mubi axit amin, va tdt hon 12 mudi natri, mudi kali,
mudi lithi, mubi canxi, mudi magie, mubi amoni, mudi morpholin, mudi

glucosamin, mubi ciia este phenylglyxin alkyl, mudi etylendiamin, mudi N-
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metylglucamin, mudi guanidin, mudi cloprocain, mudi procain, mudi
tetrametylamoni, mubi lysin, mubi axit clohydric, mubi axit bromhydric, mudi
axit nitric, mudi axit sulfuric, mudi axit phosphoric, mudi axit metansulfonic,
mudi axit p-toluensulfonic, mudi axit axetic, mudi axit malic, mudi axit fumaric,
mudi axit sucxinic, mudi axit xitric, mudi axit tartric, mudi axit oxalic, mudi axit
maleic, mudi axit ornithin, mudi axit glutamic hodc mubi axit aspartic. Ngoai ra,
khi nhém amino cé mat trong phan tr, n6é cé thé tao thanh mudi amoni bac bbn
bang cach alkyl héa theo cac phuwong phép thong thuong, va mubi amoni bic bén

nay ciing duoc bao ham trong cic din xuét carotenoit (I) theo sang ché.

Khi dan xuit carotenoit (I) theo sang ché c6 nhom cacboxy, n6 c6 thé tao
thanh este hodc amit dugc dung theo cdc phuong phép thong thudong (phan Gng
ngung tu cta axit cacboxylic v6i rugu hodc amin), bang cach cho hop chét (I)
hodc dan Xudt hoat dong ctia né (vi du, clorua axit, hon hop axit anhydrit va
tuong tw) phan mg véi ruou twong tmg (vi du, rugu C1-Cs va twong tu), dan
xuét hoat déng ctia né (vi du, phan (5-metyl-2-oxo-1,3-dioxolen-4-yl)metyl, phan
(pivaloyloxy)metyl, phan phtalidyl, phan (isopropoxycacbonyl)oxymetyl va
tuong ty), amoniac hodc amin tuong trng (vi dy, mono- hodc di-C;-Cg alkyl amin
va tuong tw); bang cich cho phén este ctia hop chat (I) phan tng véi ruou tuong
tng (vi dy, rugu C1-Cs  va tuong tu) (phan Gng trao ddi este), hodc amoniac hodc
amin tuong ung (vi du, mono- hodc di-C;-Cs alkyl amin va tuong tu) (phdn ting
amit hoa); hodc bing cach cho mubi kim loai kiém ctia hop chét (I) phan tng véi
phan halogenua twong tng (vi du, Ci-Cs alkyl clorua ho#c bromua, (5-metyl-2-
oxo-1,3-dioxolen-4-yl)metyl clorua hodc bromua, (pivaloyloxy)metyl clorua

hodc bromua, phtalidyl clorua hodc bromua, [(isopropoxycacbonyl)oxy]metyl
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clorua hodc bromua va tuong tu).

Este cda hop chét carotenoit theo sang ché ¢6 thé 13, vi du, C1-Cs alkyl
este nhu metyl este, etyl este, propyl este, isopropyl este, butyl este, s-butyl este,
t-butyl este, pentyl este va hexyl este; C3-Cg xycloalkyl este nhu xyclopentyl este
va xyclohexyl este; C¢-Cio aryl este nhu phenyl este va naphtyl este; Ce-Cio aryl-
Ci-Cs alkyl este nhu benzyl este, phenetyl este, o-metylbenzyl este, 3-
phenylpropyl este, 4-phenylbutyl este, 6-phenyl-hexyl este, diphenylmetyl este
va triphenylmetyl este; hodc este dugc thuy phan trong co thé séng nhu (5-metyl-
2-o0xo0-1,3-dioxolen-4-yl)metyl este, (pivaloyloxy)metyl este, phtalidyl este,
[(isopropoxycacbonyl)oxy]metyl este, [(xyclo-hexyloxycacbonyl)oxy]metyl este

va 1-[(xyclo-hexyloxycacbonyl)oxy]etyl este.

Tt hon 13, este ciia hop chét carotenoit theo sang ché 12 metyl este, etyl
este, propyl este, isopropyl este, butyl este, hexyl este, xyclopentyl este,
xyclohexyl este, diphenylmetyl este, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metyl
este, (pivaloyloxy)metyl este, phtalidyl este, [(iso-propoxycacbonyl)oxy]metyl
este, [(xyclohexyloxy-cacbonyl)oxy]metyl este hodc 1-[(xyclohexyloxy-

cacbonyl)oxy]etyl este.

T6t hon nita 13, este ctia hop chét carotenoit theo sang ché 1a metyl este,
etyl este, propyl este, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metyl este, (pivaloyl-
oxy)metyl este, phtalidyl este, [(isopropoxycacbonyl)oxy]metyl este, [(xyclo-
hexyloxy-cacbonyl)oxy]metyl este hodc 1-[(xyclohexyloxy-cacbonyl)oxy]etyl

este.
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T6t hon nira 13, este cta hop chét carotenoit theo sang ché 14 metyl este,
etyl este, (5-metyl-2-oxo0-1,3-dioxolen-4-yl)metyl este, [(Xxyclohexyloxy-

cacbonyl)oxy]metyl este hodc 1-[(xyclo-hexyloxycacbonyl)oxy]etyl este.

Tt nhét 13, este cta hop chit carotenoit theo sang ché 1a metyl este, etyl
este, (5-metyl-2-ox0-1,3-dioxolen-4-yl)metyl este hodc 1-[(xyclo-hexyloxy-

cacbonyl)oxy]etyl este.

Amit ciia hop chit carotenoit theo sang ché c6 thé 13, vi du, amit (-
CONH>?); mono-Ci-Cg alkyl amit hodc mono-Cs-Cs xycloalkyl amit nhu N-metyl
amit, N-etyl amit, N-propyl amit, N-isopropyl amit, N-butyl amit, N-s-butyl amit,
N-t-butyl amit, N-pentyl amit, N-hexyl amit, N-xyclopropyl amit, N-xyclopentyl
amit va N-xyclohexyl amit; hodc di-Ci-Ce alkyl amit, N-Ci-C¢ alkyl-N-C3-Csg
xycloalkyl amit hodc di-C3-Cs xycloalkyl amit nhu N,N-dimetyl amit, N,N-dietyl
amit, N,N-dipropyl amit, N,N-diisopropyl amit, N-metyl-N-etyl amit, N-metyl-
N-propyl amit, N-metyl-N-butyl amit, N-etyl-N-propyl amit, N-etyl-N-butyl
amit, N-butyl-N-xyclopentyl amit, N-etyl-N-xyclopropyl amit va N,N-

dixyclohexyl amit.

T6t hon 13, amit cua hop chét carotenoit theo sang ché 13 amit (-CONH>);
N-metyl amit, N-etyl amit, N-propyl amit, N-isopropyl amit, N-butyl amit, N-
xyclopentyl amit; N,N-dimetyl amit, N,N-dietyl amit, N,N-dipropyl amit, N-

metyl-N-etyl amit hodc N-metyl-N-propyl amit.
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T4t hon nira 14, amit cla hop chét carotenoit theo sang ché 1a amit (-
CONH3), N-metyl amit, N-etyl amit, N,N-dimetyl amit, N,N-dietyl amit, N-

metyl-N-etyl amit hodc N-metyl-N-propyl amit.

Tbt nhat 13, amit cia hop chit carotenoit theo sang ché 1a amit (-

CONHa3), N-metyl amit, N-etyl amit, N,N-dimetyl amit hodc N,N-dietyl amit.

Solvat, chat hip thu dung méi va chét gin vao bé mit dung mdi ciia hop
chét () theo sang ché 13 cling dugc bao ham trong sang ché. Cac chit nay c6 thé
dugc tao thanh, vi du, bang cach dé trong khi quyén, hozc sdy kho va tai két tinh
ra khoi dung dich. Vi du vé dung moi bao gdbm dung mdi hitu co nhu ruou,

axeton, hexan va tuong ty, va nudec.

Ngoai ra, khi hop chét (I) theo sang ché c6 mot vai dang tinh thé bing
cach két tua tinh thé, tai két tinh va tuong tu, cac dang tinh thé va dang phi tinh
thé (vo6 dinh hinh) ciing dugc bao ham trong sing ché. Ngoai ra, cic chat chia
mot phén polyme hodc hop chét hitu co, thuong duoc st dung trong thubc dé d&

dang tao thanh dang phi tinh thé ciing dugc bao ham trong sdng ché.
Ngoai ra, hop chit ma chuyén hoa duoc trong co thé séng va bién ddi
thanh hop chét (I) theo sang ché hodc mubi duge dung ctia no, con dugc goi 1a

tién duogc chat, cling dugc bao ham trong sang che.

Thém vao do6, hop chét (I) theo sang ché ¢ chét dong phan quang hoc.

Nghia la, khi hop chét (I) theo sang ché c6 nguyén tir cacbon bét dbi xtng hodc
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nhom sulfoxit, chat ddng phan 14p thé ¢ cdu hinh R hodc cdu hinh S 13 ¢6 mat.
Ngoai ra, chét déng phéan hinh hoc dang cis hodc trans c6 mat dua trén lién két
d6i khong bao hoa. Mdi chit déng phan hodc hop chéit dugc cdu thanh tir ching
theo ty 1& bit ky cling dugc bao ham trong sing ché. Khi mot chit dong phan
quang hoc va/hogc chit dong phan 1ap thé cta hop chét (I) theo sang ché tao ra
su khéc biét cho tac dung cua phbi tir trong co thé sdng, chiing c6 thé dugc lua
chon mdt cach tuy y. Céc chét ddng phéan Iap thé nay c6 thé thu dugc bing cach
téng hop hop chét (I) sir dung hop chit nguyén liéu tho co thé dung giai quang
hoc hodc néu mudn, dung giai quang hoc hop chét (I) tng hop duoc bing cach

str dung bién phép tach hodc dung giai quang hoc thong thuong.
Céc hop chit dugc wu tién ctia hop chét (I) theo sang ché duoc thé hién

dudi day.

R™-0” "X D

hop chét (I) theo sang ché 14 t6t hon 1a (T-1), trong do:

(X-1): X 1a nhém cacbonyl hodc nhém metylen,

(R-1): it nh4t mot trong sb cac gbc R! va R? 1a (a): -CO-A-B-D, (b): -CO-

E-F hoic (c): -CO-G, va gbe con lai 1a (a), (b), (c) hodc nguyén tir hydro (and gbe
con lai 1a (a): -Z-CO-A-B-U, (b): -CO-E-F, (c): -CO-G hodc nguyén tir hydro),
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(A-1): A 1a nhém hoa tri hai thu duoc bang cach két hop tir 1 dén 6 nhom
thuéc mdt hodc nhiéu loai duoc chon tir nhém bao gé)ln (1) nhém alkylen Ci-Cio
trong d6 nhém alkylen nay la mach théng hodc mach nhénh, tuy y bao gém géc
alkylen vong trong mach va tily y ¢6 (cac) phan tir thé o, (ii) nhom alkenylen C,-
Cio trong d6 nhom alkenylen ndy 13 mach thang hodc mach nhanh va tiy y ¢6
(c4c) phan tir thé o duge md ta trén day, (iii) nhém alkynylen Cp-Cio trong do
nhom alkynylen ndy 12 mach thiang hodc mach nhanh va tuy y ¢6 (cac) phan tir
thé o dugc md ta trén day, (iv) -NR3- trong d6 R> 13 (al) nguyén tir hydro, (b1)
nhom alkyl C1-Cs, (c1) nhom aryl Ce-Cio tity ¥ ¢6 1 dén 5 phan tir thé p duge md
ta trén day hodc (d1) nhém alkyl Ce-Cio aryl-Ci-Ce tity ¥ ¢6 1 dén 5 phén tir thé p
duge mo ta trén day trong gdc aryl, (v) nguyén tir oxy, (vi) nhém cacbonyl, (viia)
cong thire -S(O)n- trong d6 n 12 sd nguyén bang 0 hodc 2, (viii) nhém arylen Cs-
Cio hoa tri hai tuy ¥ c¢6 1 dén 4 phén tr thé f dugc md ta trén day, (ix) nhom
hydrocacbon vong bdo hoa c6 hda tri hai Cs-Cjo tiy y ¢6 1 dén 4 phan tir thé o
duge md ta trén day, (x) nhém heteroarylen héa tri hai va c¢6 5 dén 7 nguyén tir
nhan chtra 1 dén 3 nguyén tir khéc loai duoc chon tir nhom bao gdm nguyén tir
oxXy, nguyén tir nito va nguyén tir luu huynh va thy y c6 1 dén 2 phan tir thé vy
duoc md ta trén day va (xi) nhom di vong bio hoa héa tri hai va c6 5 dén 7
nguyén tir nhan chira 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gém
nguyén t oxy, nguyén tir nito va nguyén t luu huynh va tuy y co 1 dén 2 phan

ttr thé y duoc mo ta trén day.
(B-1): B 1a -S-, -S(0)-, -S(0),-, -NHCONH-, -N(CH3)CONH-,
-NHCON(CHj3)-, -N(CH3)CON(CH3)-, -N(C2Hs)CONH-, -N(n-C3H7)CONH-,

“N(i-C3H7)CONH-, -N(n-C4Hy)CONH-, -N(n-CsH13)CONH-, -N(n-
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C4Ho)CON(CH3)-, -N(Ph)CONH-, -NHCON(4-clophenyl)-,
-NHCON(CHzPhenyl)-, -N(i-C3H7) CON(4-Metoxyphenyl)-,
-N(4-clophenyl)CON(4-Metoxyphenyl)- hodac nhém duge chon tir nhém duge

mo ta dudi day:

(D-1): D 1a nhoém héa tri mét thu dugc bang cach két hop nhom hoa tri
hai bao gé)m 10 dén 6 nhom thudc mot hodc nhidu loai duge chon tir nhém bao
gdm (i) nhém alkylen Ci-Cio trong d6 nhém alkylen nay l1a mach thang hoic
mach nhanh, tily ¥ bao gdm gbc alkylen vong trong mach va tiy ¥ c6 (cac) phan
tt thé a, (ii) nhém alkenylen C2-Cio trong d6 nhém alkenylen nay la mach thing
hoic mach nhéanh va tiy y c6 (céac) phan ttr thé o, (iii) nhom alkynylen C»-Cio
trong d6 nhom alkynylen nay 1a mach thing hoic mach nhanh va tly v c6 (céc)
phdn tir thé o, (iv) nhém c6 cong thirc -N(R™)- trong d6 R* 1a (al) nguyén ti
hydro, (b1) nhém alkyl Ci-Ce, (c1) nhém aryl Ce-Cio thry y c6 1 dén 5 phan tir thé
B hoac (d1) nhom alkyl Cs-Cio aryl-Ci-Cg tuy y ¢o 1 dén 5 phin ttr thé B trong
gbe aryl, (v) nguyén tr oxy, (vi) nhém cacbonyl, (viib) nhém cé cong thic -
S(O)a- trong do6 n 12 s6 nguyén bang 0 dén 2, (viii) nhém arylen C¢-C1o hoa tri hai
tuy y ¢6 1 dén 4 phén t0r thé B, (ix) nhom hydrocacbon vong bdo hoa c6 hoa tri
hai Cs-Cio tiy ¥ ¢6 1 dén 4 phan tix thé o, (x) nhom heteroarylen héa tri hai va c6
5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao
gdm nguyén tit oxy, nguyén ti nito va nguyén tir luu huynh va tuy y c6 1 dén 2

phén tir thé y(s) va (xi) nhém di vong bao hoa hoa tri hai va ¢6 5 dén 7 nguyén ti

-55-



23577

nhan chita 1 dén 3 nguyén tir khac loai duoc chon tir nhom bao gdm nguyén tir
oxy, nguyén ti nito va nguyén tir luu huynh va tity v ¢6 1 dén 2 phén tir thé y; voi
nhom hoa tri modt duoc chon tir nhém bao gdm (xiii) nguyén tir hydro, (xiv)
nhém alkyl C-Cs trong d6 nhom alkyl 14 mach thing hodc mach nhanh va tiy y
c¢6 (cac) phan tir thé a, (xv) nhém halogenoalkyl Ci-Cs trong d6 nhém alkyl 1a
mach thing hodc mach nhanh va tiy ¥ ¢6 (cac) phan tir thé o, (xvi) nhom
xycloalkyl C3-Cio, (xviia) nhém aryl Ce-Cio ty v ¢6 1 dén 5 phan tir thé B,
(xviii) nhom heteroaryl ¢6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir khac
loai duoc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu
huynh va tiy ¥ ¢6 1 dén 2 phan tir thé y, (xix) nhém c6 cong thie -N(R*)(R?)
trong do6 R*! 1a (al) nguyén tr hydro, (b1) nhom alkyl Ci-Cs, (c1) nhom aryl Cg-
Cio tiy ¥ ¢6 1 dén 5 phén tir thé p hodc (d1) nhom alkyl Cg-Cio aryl-Ci-Ce tity ¥
¢6 1 dén 5 phén t thé B trong gbc aryl va R? 1a nguyén tir hydro hoic nhém
alkyl Ci-Cs, (xx) nhém hydroxy, (xxi) nhom formyl, (xxii) nhéom cacboxy, (xxiii)
nhom sulfo va (xxiv) nhém phospho.

D c6 thé tao thanh, ciing v&i -NR- trong B, nhan di vong chita nguyén tir nito,

(E-1): E 12 nhom hoa tri hai thu dugc bang cach két hop 1 dén 6 nhom
thudc modt hodc nhiéu loai duge chon tir nhém bao gé)m (1) nhém alkylen Ci-Cio
trong d6 nhém alkylen nay 12 mach thing hodc mach nhanh, tiy ¥ bao gdm gbc
alkylen vong trong mach va tly ¥ ¢6 (cac) phan tir thé a,, (ii) nhém alkenylen C-
Cio trong d6 nhom alkenylen nay la mach thing hodc mach nhanh va ty y c6
(cac) phan tir thé o, (iii) nhom alkynylen C,-Cio trong d6 nhém alkynylen nay 14
mach thing hoic mach nhanh va tlly ¥ ¢6 (cé4c) phan tir thé o, (iv) -N(R?)- trong

do R? 1a (al) nguyén t&r hydro, (bl) nhém alkyl Ci-Cs, (c1) nhom aryl Ce-Cio tury
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v ¢6 1 dén 5 phan tir thé B hodc (d1) nhém alkyl Ce-Cro aryl-C1-Cs tiry v ¢6 1 dén
5 phan tir thé B trong gbc aryl, (v) nguyén tir oxy, (vi) nhom cacbonyl, (viia)
nhom cé cong thire -S(O)p- trong dé n 13 s6 nguyén bang 0 hodc 2, (viil) nhém
arylen Ce-C1o hoa tri hai thy ¥ ¢6 1 dén 4 phan tir thé B, (ix) nhém hydrocacbon
vong bdo hoa ¢ héa tri hai Cs-Cio thy v ¢6 1 dén 4 phan ti thé a, (x) nhém
heteroarylen héa tri hai va ¢6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir
khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén
t luvu huynh va thy v ¢6 1 dén 2 phan tir thé y(s) va (xi) nhém di vong bdo hoa
hoa tri hai va ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén t khac loai dugc
chon tir nhém bao gdm nguyén tir oxy, nguyén i nito va nguyén t lwu huynh va
tiy ¥ ¢6 1 dén 2 phan tir thé y;

F 14 (xxiii) nhom sulfo, va

(G-1): G 12 nhoém hoa tri mét thu duoc bang cach két hop nhom hoa tri
hai thu duoc béng cach két hop 0 dén 6 nhém thudc mét hodc nhiéu loai duogc
chon tir nhém bao gém (i) nhém alkylen Ci-Cio trong d6 nhém alkylen nay 14
mach thng hodc mach nhanh, tiy ¥ bao gdbm gbc alkylen vong trong mach va
tly ¥ ¢6 (cic) phan tir thé a, (ii) nhém alkenylen C»-Cio trong d6 nhom alkenylen
nay 14 mach thang hodc mach nhanh va tlly y c6 (cac) phan tir thé o, (iii) nhom
alkynylen C»-Cio trong d6 nhom alkynylen nay 1a mach thang hoic mach nhanh
va tlly ¥ ¢6 (cac) phéan tir thé o, (iv) nhém c6 cong thire -N(R®)- trong d6 R® 1a
(al) nguyén t& hydro, (b1) nhém alkyl Ci-Cs, (c1) nhoém aryl Ce-Cio tuy y c6 1
dén 5 phan t&r thé p hodc (d1) nhom alkyl Ce-Cio aryl-Ci-Co tiy ¥ c6 1 dén 5
phan tir thé B trong gbc aryl, (v) nguyén tir oxy, (vi) nhom cacbonyl, (viia) nhém

¢ cong thire -S(O),- trong do n 1a s nguyén bang 0 hodc 2, (viii) nhom arylen
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Cs-C1o hoa tri hai thy y ¢6 1 dén 4 phén tir thé B, (ix) nhém hydrocacbon vong
bdo hoa c6 hoa tri hai Cs-Cio thy ¥ c¢6 1 dén 4 phan tor thé o, (x) nhom
heteroarylen hoa tri hai va ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir
khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito va nguyén
tir luu huynh va ty v ¢6 1 dén 2 phan tir thé y va (xi) nhém di vong bo hoa hoa
tri hai va c6 5 dén 7 nguyén tr nhan chira 1 dén 3 nguyén tir khéc loai dugc chon
tir nhém bao gdm nguyén tir oxy, nguyén ti nito va nguyén tir luu huynh va ty y
¢6 1 dén 2 phan tu thé y; véi nhém hoa tri mot duoc chon tir nhém bao gbm (xiii)
nguyén tu hydro, (xiv) nhém alkyl Ci-Cs trong d6 nhom alkyl 1a mach thing
hoic mach nhanh va tiy ¥y c6 phin t thé o, (xv) nhém halogenoalkyl C;-Ce
trong d6 nhom alkyl 12 mach thing hodc mach nhénh va tiy ¥ ¢6 phan tir thé o,
(xvi) nhém xycloalkyl C3-Cio, (xviia) nhom aryl Ce-Cio tly y ¢6 1 dén 5 phan tu
thé B, (xviii) nhém heteroaryl c6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tur
khac loai dugc chon tir nhom bao gdm nguyén tir oxy, nguyén tir nito va nguyén
to luu huynh va tdy ¥ c¢6 1 dén 2 phéan tir thé vy, (xix) nhém c6 cong thirc -
N(R*H)(R*) trong d6 R?! 1a (al) nguyén tir hydro, (b1) nhém alkyl Ci-Cs, (cl)
nhom aryl Ce-Cio tity ¥ c6 1 dén 5 phan tir thé B hodc (d1) nhém alkyl Ce-Cio
aryl-C1-Ce tiy ¥ ¢0 1 dén 5 phén t thé B trong gbc aryl va R‘”fz la nguyén t
hydro hodc nhom alkyl Ci-Cs, (xx) nhom hydroxy, (xxi) nhom formyl, (xxii)

nhom cacboxy, (xxiii) nhom sulfo va (xxiv) nhoém phospho.

Tt hon nita 13, hop chét (I) theo sang ché 14 (T-2), trong d6

(X-2): X la nhém cacbonyl,
(R-1): it nh4t mot trong s6 cac gbc R! va R? 1a (a): -CO-A-B-D hodc (b):
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_CO-E-F, va gbc con lai 1a (a): -CO-A-B-D, (b): -CO-E-F, (¢): -CO-G hoic

nguyén ti hydro,

(A-2): A 12 nhém hoa tri hai thu duoc bang cach két hop tir 1 dén 6 nhom
thudc mdt hodc nhidu loai duge chon tir nhém bao g61n (1) "nhém alkylen Ci-Cio
trong d6 nhom alkylen nay 14 mach thang hodc mach nhanh, tiy y bao gbm gbc
alkylen vong trong mach va tily ¥ ¢6 phan tir thé o, (ii) "nhém alkenylen C2-Cio
trong d6 nhom alkenylen nay 1 mach thing hoic mach nhanh va tly y ¢6 phan
tr thé o duoc mo ta trén day", (iv) "-NR- trong d6 R3 1a (al) nguyén tir hydro,
(b1) nhom alkyl Ci-Cs, (c1) nhom aryl Ce-Cio tily ¥ ¢6 1 dén 5 phén tir thé B
dugc md ta trén ddy hodc (d1) nhém alkyl Ce-Cio aryl-Ci-Ce tiy v ¢6 1 dén 5
phin t thé B duoc md ta trén day trong gbc aryl", (v) "nguyén tir oxy", (vi)
"nhom cacbonyl”, (viia) "cong thirc -S(O)q- trong d6 n 14 sb nguyén bang 0 hoic
2", (viii) "nhém arylen héa tri hai C6-Cio tity y c6 1 dén 4 phan tr thé p dugc md
ta trén day", (x) "nhom heteroarylen héa tri hai va c6 5 dén 7 nguyén t nhan
chira 1 dén 3 nguyén tt khac loai dugc chon tir nhém bao gdm nguyén tir oxy,
nguyén ti nito va nguyén ti luu huynh va tuy v ¢6 1 dén 2 phén tt thé y dugc mod
ta trén day" va (xi) "nhom di vong hoa tri hai va c6 5 dén 7 nguyén tir nhan bao
hoa chira 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gdm nguyén tir
oxy, nguyén ti nito va nguyén t luu huynh va tuy y c6 1 dén 2 phan tu thé y

dugc mo ta trén day";
(B-1): B 1a -S-, -S(0)-, -S(O)2-, -NHCONH-, -N(CH3)CONH-,
-NHCON(CH3)-, -N(CH3)CON(CH3)-, -N(C2Hs)CONH-, -N(n-C3H7)CONH-,

_N(i-C3H7)CONH-, -N(n-C4Hs)CONH-, -N(n-CsH3)CONH-, -N(n-
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C4Hy)CON(CH3)-, -N(Ph)CONH-, -NHCON(4-clophenyl)-,
-NHCON(CH2Phenyl)-, -N(i-C3H7) CON(4-Metoxyphenyl)-, -N(4-

clophenyl) CON(4-Metoxyphenyl)- hodc nhém duge mo ta dudi day:

ot el ol

i hoidc

(D-2): D 14 nhém hoéa trj mdt thu duoc bang cach két hop nhom hoa tri
hai bao g61n 10 dén 6 nhom thudc mét hodc nhiéu loai duge chon tir nhom bao
gbm (i) nhom alkylen C1-Cio trong d6 nhém alkylen nay 1a mach thing hoic
mach nhanh, tiy y bao gdm gdc alkylen vong trong mach va tiy ¥ ¢6 (cac) phin
ttr thé o, (ii) nhom alkenylen C»-Cio trong d6 nhom alkenylen nay 13 mach thing
hodic mach nhanh va tiy v ¢6 (cac) phan ti thé o, (iv) nhom co cong thirc -NR»-
trong d6 R® 1a (al) nguyén t hydro, (b1) nhém alkyl Ci-Ce, (¢1) nhém aryl Ce-
Cio tiy ¥ ¢6 1 dén 5 phan tir thé B hodc (d1) nhém alkyl Ce-Cio aryl-Ci-Ce tily ¥
c6 1 dén 5 phan tir thé B trong gbe aryl, (v) nguyén tir oxy, (vi) nhém cacbonyl,
(viib) nhom c6 cong thire -S(O)s- trong d6 n 13 sd nguyén bang 0 dén 2, (viii)
nhom arylen hoa tri hai Ce-Cio tily ¥ ¢6 1 dén 4 phan tir thé B, (x) nhom
heteroarylen hoa tri hai va ¢6 5 dén 7 nguyén tr nhan chira 1 dén 3 nguyén tir
khac loai duoc chon tir nhém bao gdm nguyén tir oxy, nguyén ti nito va nguyén
tor lwu huynh va tiy ¥ ¢6 1 dén 2 phan tir thé y va (xi) nhom di vong bio hoa hoa
tr hai va ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3 nguyén tir khac loai duge chon
tir nhém bao gdm nguyén tir oxy, nguyén tir nito' va nguyén tir luu huynh va tiy y

¢6 1 dén 2 phan tir thé v, voi nhém duogc chon tir nhém bao gbm (xiii) nguyén tix
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hydro, (xiv) nhom alkyl dugc mo ta trong "nhém alkyl C1-C6", (xviii) nhom
heteroaryl duoc mé ta trong "nhom heteroaryl ¢6 5 dén 7 nguyén tir nhan chua 1
dén 3 nguyén tir khéc loai duge chon tir nhém bao gdm nguyén tir oxy, nguyén tir
nito va nguyén tir luu huynh va tiy y ¢6 1 dén 2 phan tir thé v", (xix) nhoém
amino dugc md ta trong "nhom c¢6 cong thire -N(R*)(R#)", (xx) nhém hydroxy,
v6i didu kién khi nhom hydroxy hién dién gan vao nguyén tir cacbon, nguyén tir
cacbon khong phai 1a nguyén tir cacbon khong bao hoa, (xxi) nhom formyl, (xxii)
nhom cacboxy, (xxiii) nhém sulfo va (xxiv) nhém phospho(¢ dau tan ciing cia

nhom héa tri hai duoc thé hién trong -A(A-2)-B(B-1)-) néu trén,

(E-2): E 1a nhém hoa tri hai thu dugc bang cach két hop tir 1 dén 6 nhom
thudc mot hodc nhiéu loai duoc chon tir nhém bao gém (1) "nhom alkylen Ci-Cig
trong d6 nhom alkylen nay 13 mach thing hodc mach nhanh, tiy ¥ bao gdm gbc
alkylen vong trong mach va tiy ¥ ¢6 phan ti thé ", (ii) "nhém alkenylen Co-Cio
trong d6 nhom alkenylen nay 1a mach thiang hodc mach nhanh va tiy v c¢6 phan
tir thé o dugc mo ta trén day", (iv) "-NR3- trong d6 R> 14 (al) nguyén tir hydro,
(b1) nhém alkyl Ci-Cs, (c1) nhom aryl Ce-Cro tiry v ¢6 1 dén 5 phan tir thé B hodc
(d1) nhém alkyl Cs-C1o aryl-Ci-Ce tity v ¢6 1 dén 5 phn tir thé p duoc md ta trén
day trong gbc aryl", (v) "nguyén tir oxy", (vi) "nhém cacbonyl", (viia) "cong thirc
-S(O)a- trong d6 n 12 sé nguyén bang 0 hodc 2", (viii) "nhém arylen hoéa tri hai
Ce-Cro tly v ¢6 1 dén 4 phin tir thé p duoc md ta trén day", (x) "nhom
heteroarylen héa tri hai va ¢6 5 dén 7 nguyén tr nhan chira 1 dén 3 nguyén tir
khéc loai duge chon tir nhom bao gdm nguyén tir oxy, nguyén tit nito va nguyén
t¢ luu huynh va tiy v ¢6 1 dén 2 phan tir thé y duge mo ta trén day" va (xi)

"nhém di vong hoa tri hai va ¢6 5 dén 7 nguyén tir nhan bio hoa chia 1 dén 3
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nguyén ti khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tr nito
va nguyén tir luu huynh va tiy ¥ ¢6 1 dén 2 phan tir thé y duge mo ta trén day";

F 1a (xxiii) nhém sulfo, va

(G-2): G l1a nhém hoa tri mét thu duogce béng cach két hop nhém hoa tri
hai bao gém 0 dén 6 nhom thudc médt hodc nhilu loai dugc chon tir nhém bao
gdm (i) "nhém alkylen C;-Cio", (ii) "nhém alkenylen C»-Cio", (iv) "cong thuc -
NR3-" (v) "nguyén tir oxy", (vi) "nhém cacbonyl", (viia) "cong thirc -S(O)n-"
(viii) "nhém arylen hoa tri hai Ce-Cio tily ¥ c¢6 1 dén 4 phan tir thé B" va (xi)
"nhom di vong hoa tri hai va ¢6 5 dén 7 nguyén ti nhan bdo hoa chta 1 dén 3
nguyén t khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén tir nito
va nguyén tt luu huynh va tuy y co 1 dén 2 phan tt thé y", véi (xiii) nguyén tir
hydro, (xiv) nhom alkyl dugc mo ta trong "nhém alkyl Ci-Ce", (xviia) nhoém aryl
dugc mo ta trong "Ce-Cio nhém aryl tuy y ¢o 1 dén 5 phan tir thé p duge mo ta
trén day", (xviii) nhom heteroaryl dugc mo ta trong "nhém heteroaryl c6 5 dén 7
nguyén tir nhan chira 1 dén 3 nguyén t khac loai dugc chon tir nhom bao gdm
nguyén tir oxy, nguyén tir nito va nguyén tu luu huynh va tay y ¢6 1 dén 2 phan
tr thé v duge mo ta trén day", (xix) nhém amino dugc md ta trong "nhém co6
cong thic -N(RM)(R*)", (xx) nhom hydroxy, (xxi) nhém formyl, (xxii) nhém

cacboxy, (xxiii) nhém sulfo va (xxiv) nhém phospho.

Tt hon nita 13, hop chét (I) theo séng ché 13 (T-3), trong do

(X-2): X la nhom cacbonyl,
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(R-2): it nhat mot trong sb cac gbe R! va R? 1a (a): -CO-A-B-D, hoic (b):
-CO-E-F, va gbc con lai 1a (a): -CO-A-B-D, (b): -CO-E-F hoic nguyén tir hydro,

(A-3); A 12 nhém hoa tri hai thu duoc bang cach két hop 1 dén 6 nhém
thudc mot hodic nhiéu loai dugc chon tir nhém bao gém (1) “nhom alkylen Ci-Cio
trong d6 nhom alkylen nay 1 mach thang hodc mach nhanh, tiy y bao gdm gbc
alkylen vong trong mach va tly ¥ ¢6 (cac) phéan tir thé o, (ii) “nhém alkenylen
C»-C)o trong d6 nhém alkenylen nay 13 mach thang hodc mach nhénh va tiy y c6
(cac) phan tir thé o duge mo ta trén day” va (iv) “-NR3- trong dé R> 1a (al)
nguyén ti hydro, (b1) nhoém alkyl Ci-Cs, (¢1) nhém aryl Ce-Cio tlly y ¢6 1 dén 5
phin tir thé p duge mo ta trén day”, hodc (d1) “nhém alkyl Ce-Cio aryl-Ci-Cg tiry
y ¢4 1 dén 5 phan tr thé p duge mo ta trén day trong gbc aryl”, (v) “nguyén tir
oxy”, (vi) “nhom cacbonyl”, (viia) “cong thirc -S(O)n- trong d6 n la s6 nguyén
bang 0 hodc 2” va (xi) “nhém di vong bio hoa hoa tri hai va co 5 dén 7 nguyén tir
nhan chtra 1 dén 3 nguyén tir khac loai dugce chon tir nhém bao gdm nguyén tix
oxy, nguyén ti nito va nguyén tir luu huynh va tlly y ¢6 1 dén 2 phan tir thé y

dugc mo ta trén day”.

(B-2): B 14 -S-, -S(O)-, -S(O)2-, -NHCONH-, -N(CH3)CONH-,
_NHCON(CHj3)-, -N(CH3)CON(CH3)-, -N(C2Hs)CONH-, -N(n-C3H7)CONH-,
-N(i-C3H7)CONH-, -N(n-C4Ho)CONH-, -N(n-CsH;3)CONH-, -N(n-

C4Ho)CON(CH3)- hoac nhom dugc md ta dudi day:

-63-



23577

(D-3): D 1a nhém hoa tri mot thu dugc bang cach két hop nhém hoa tri
hai bao g61n 0 dén 6 nhom thudc mot hoac nhiéu loai duoc chon tr nhom bao
gom (i) nhém alkylen Ci-Cio trong d6 nhém alkylen nay la mach thing hodc
mach nhanh, tlly ¥ bao gdm gbc alkylen vong trong mach va tiy ¥ ¢6 (céc) phén
ttr thé o, (ii) nhom alkenylen Co-Cio trong d6 nhom alkenylen ndy 12 mach thing
hodc mach nhanh va tily ¥ ¢6 (cac) phan ti thé o, (iv) nhém c6 cong thirc -NR®-
trong d6 R® 1a (al) nguyén tir hydro, (bl) nhém alkyl Ci-Ce, (c1) nhém aryl Cs-
Ciotlly y ¢6 1 dén 5 phén tir thé B hodc (d1) nhém alkyl Cs-Cio aryl-C1-Cs tuy ¥
c6 1 dén 5 phén tir thé trong gbc aryl, (v) nguyén tir oxy, (vi) nhém cacbonyl,
(viib) nhém c6 cong thirc -S(O)y- trong d6 n 1 sé nguyén bing 0 dén 2 va (xi)
nhom di vong bdo hoa hoa tri hai va ¢6 5 dén 7 nguyén tir nhan chtra 1 dén 3
nguyén tir khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén ti nito
va nguyén ttr luu huynh va tiy ¥ ¢6 1 dén 2 phan tt thé y, véi nhém duge chon tir
nhém bao gdm (xiii) nguyén tir hydro, (xiv) nhém alkyl duge mo ta trong "nhém
alkyl C1-C6", (xviii) nhom heteroaryl dugc mo ta trong "nhom heteroaryl cé 5
dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao
gdm nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh va ty y ¢6 1 dén 2
phan tir thé y" (xix) nhém amino dwgc méd ta trong "nhém cé cong thic -
N(Ral)(Ra2)", (xx) nhém hydroxy, véi diéu kién khi nhém hydroxy hién dién
gin vao nguyén tir cacbon, nguyén tir cacbon khong phai 1a nguyén tir cacbon
khong bdo hoa, (xxii) nhom cacboxy, (xxiii) nhom sulfo va (xxiv) nhém phospho
(6 ddu tdn cung cua nhom hoa tri hai du©j ciu thanh theo cach twong tu v&i

A(A-3) va B(B-2)) néu trén,
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(E-3); E 1a nhém hoa tri hai thu duoc bang cach két hop 1 dén 6 nhém
thudc mot hodc nhidu loai dugc chon tir nhém bao gdm (i) “nhém alkylen Ci-Cio
trong d6 nhém alkylen nay la mach thang hodc mach nhanh, tly ¥ bao gdbm gbc
alkylen vong trong mach va tly ¥ ¢6 (céc) phan tir thé o, (ii) “nhom alkenylen
C»-C1o trong d6 nhom alkenylen nay 13 mach thang hoic mach nhinh va tity ¥ ¢6
(cac) phén tir thé a duge mo ta trén day” va (iv) “-NR>- trong d6 R3 1a (al)
nguyén t& hydro, (bl) nhom alkyl Ci-Cs, (c1) nhém aryl Ce-Cio tuy y ¢6 1 dén 5
phén tir thé § duoc mb ta trén day”, hodc (d1) “nhém alkyl Ce-Cio aryl-Ci-Ce tity
y ¢6 1 dén 5 phan tr thé Pdwoc mo ta trén day trong gbc aryl”, (v) “nguyén tir
oxy”, (vi) “nhom cacbonyl”, (viia) “cong thirc -S(O)s- trong d6 n la sd nguyén
bang 0 hodc 2” va (xi) “nhom di vong bio hoa héa tri hai va c6 5 dén 7 nguyén tir
nhan chira 1 dén 3 nguyén tir khéc loai duoc chon tir nhém bao gdm nguyén tir
oxy, nguyén tu nito va nguyén tu luu huynh va tuy y ¢é 1 dén 2 phan tir thé y
dugc mo ta trén day”, va

F 1a (xxiii) nhom sulfo.

Con tbt hon nita 13, hop chit (I) theo sang ché 1a (T-4), trong d6

(X-2): X 1a nhém cacbonyl,

(R-3): R!'vaR? 14 giéng hodc khac nhau va mdi nhém 1a (a): -CO-A-B-D
hoiac (b): -CO-E-F,

(A-4): A 12 nhém hoa tri hai thu dugc bang cach két hop 1 dén 6 nhém

thudc mot hodc nhidu loai duge chon tir nhém bao gdm (i) “nhém alkylen Ci-Cio
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trong d6 nhom alkylen nay 1a mach thing hodc mach nhéanh, tiy y bao gém gbc
alkylen vong trong mach va tiy v ¢6 (cac) phan tir thé o”, (iv) -NR3- trong do R3
la (al) nguyén tir hydro, (bl) nhom alkyl Ci-Cg, (c1) nhom aryl C¢-Cio tiy v ¢6 1
dén 5 phan tir thé B dwoc mb ta trén ddy” hodc (d1) nhém alkyl Ce-Cio aryl-Ci-C
thy y ¢6 1 dén 5 phan tir thé duoc mo ta trén day Ptrong gde aryl”, (v) “nguyén
tr oxy”, (vi) “nhém cacbonyl”, (viia) “cong thirc -S(O)a- trong dé n 13 sd nguyén
bang 0 hodc 2 va (xi) nhom di vong bdo hoa héa tri hai va c6 5 dén 7 nguyén tir
nhan chtra 1 dén 3 nguyén tir khac loai duge chon tir nhom bao gdm nguyén tir
oxy, nguyén tr nito va nguyén t lvu huynh va tuy y co 1 dén 2 phan tir thé y
dugc mo ta trén day”.
(B-3): B 1a -S-, -S(O)-, -S(O)2-, -NHCONH-, -N(CH3)CONH-,

-NHCON(CH3)-, -N(C2Hs5)CONH-, -N(n-C3H7)CONH- hodc -N(i-C3H7)CONH-,

(D-4): D 1a nhom hoéa tri mot thu duogc béng cach két hop nhom hoa tri
hai bao gSm 0 dén 6 nhom thudc mdt hodc nhiéu loai dugc chon tir nhém bao
gdm (i) nhém alkylen C1-C10 trong d6 nhém alkylen nay 1a mach thing hodc
mach nhanh, tiy y bao gdm gbc alkylen vong trong mach va tlly ¥ ¢6 phan tir thé
a, (iv) nhém c6 cong thirc -N(R®)- trong d6 R* 1a (al) nguyén tir hydro, (b1)
nhom alkyl Ci-Cs, (c1) nhom aryl Ce-Cro tity ¥ ¢6 1 dén 5 phan tir thé § hodc (d1)
nhom alkyl Ce-Cio aryl-Ci-Ce tity ¥ ¢6 1 dén 5 phén tir thé B trong gde aryl, (v)
nguyén tu oxy, (vi) nhém cacbonyl, (viib) nhém cé cong thirc -S(O)n- trong d6 n
1a s6 nguyén bang 0 dén 2 va (xi) nhém di vong bdo hoa hoa tri hai va c6 5 dén 7
nguyén tr nhan chua 1 dén 3 nguyén tir khac loai duoc chon tir nhém bao gdm
nguyén tir oxy, nguyén ti nito va nguyén tir luu huynh va tuy y ¢6 1 dén 2 phan

tir thé y, with nhém duge chon tir nhom bao gdm (xiii) nguyén tir hydro, (xviii)
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nhém heteroaryl dugc mo ta trong "nhém heteroaryl ¢6 5 dén 7 nguyén tir nhan
chira 1 dén 3 nguyén tir khac loai duogc chon tir nhom bao gdm nguyén tir oxy,
nguyén tir nito va nguyén t luu huynh va tiy y ¢6 1 dén 2 phan tir thé y", (xix)
nhém amino dugc mo ta trong "nhom c6 codng thirc -N(R*!)(R*2)", (xx) nhém
hydroxy, v6i diéu kién khi nhém hydroxy hién dién gin vao nguyén tir cacbon,
nguyén tr cacbon khong phai la nguyén t& cacbon khong bao hoa, (xxii) nhém
cacboxy, (xxiii) nhém sulfo va (xxiv) nhém phospho (¢ dau tin ciing ctia nhém
hoéa tri hai duoc thé hién trong -A(A-4)-B(B-3)-) néu trén, va

F 1a (xxiii) nhom sulfo.

T&t nhit 13, hop chit (I) theo sang ché 1a (T-5), trong d6

(X-2): X 1a nhom cacbonyl,

(R-4): R' vaR? 14 giéng nhau va mdi nhém 1a (a): -CO-A-B-D hoic (b): -
CO-E-F,

(A-5): A 12 nhém hoa tri hai thu dugc bang cach két hop 1 dén 6 nhom
thudc mot hodc nhiéu loai dugc chon tir nhém bao gém (1) “nhom alkylen Ci-Cio
trong d6 nhom alkylen nay 12 mach thing hoic mach nhénh, tiy y bao gdm gbc
alkylen vong trong mach va tily ¥ ¢6 (céc) phan tir thé o, (iv) -NR3- trong d6 R
la (al) nguyén tir hydro, (b1) nhém alkyl C1-Cs, (c1) nhém aryl Ce-Cio tiry y 6 1
dén 5 phin tir thé p duoc mo ta trén day” hodc (d1) nhém alkyl Ce-Cio aryl-Ci-Cg
thy y ¢6 1 dén 5 phan tir thé dugc mo ta trén day Ptrong gbc aryl”, (vi) “nhom

cacbonyl”, (viia) “cong thuc -S(O)s- trong dé n 1a s nguyén bing 0 hodc 2 va
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(xi) nhom di vong bdo hoa héa tri hai va ¢6 5 dén 7 nguyén tir nhan chira 1 dén 3
nguyén tir khac loai dugc chon tir nhém bao gdm nguyén tir oxy, nguyén ti nito

va nguyén tir luu huynh va tiy y ¢6 1 dén 2 phan tir thé y duoc mb ta trén day”.

(B-4): B 14 -S-, -S(0)-, -S(O),-, -NHCONH-, -N(CH;)CONH-,
“NHCON(CH3)- hodc -N(C,Hs)CONH-,

(D-5): D 1a nhém hoa tri mot thu duge bang cach két hop nhom hoa tri
hai bao gém tor 1 dén 6 nhom thudc mot hodc nhidu loai duoc chon tir nhém bao
gdm (i) nhém alkylen C;-Cio trong d6 nhom alkylen nay 1& mach thang hoic
mach nhanh, tiy ¥ bao gdm gbc alkylen vong trong mach va tly y ¢6 (céc) phan
tr thé a, (iv) nhém c6 cong thirc -N(R®)- trong d6 R* 1a (al) nguyén tir hydro,
(b1) nhom alkyl C1-Cs, (c1) nhém aryl Ce-Cio tily ¥ ¢6 1 dén 5 phan tir thé f
dugc mo ta trén day hodc (d1) nhom alkyl Ce-Cio aryl-Ci-Ce tuy y c6 1 dén 5
phén tir thé p dugc md ta trén diy trong gbc aryl, (vi) nhém cacbonyl, (viib)
nhom c6 cong thic -S(O)n- trong d6 n 12 sd nguyén bang 0 dén 2 va (xi) nhom di
vong bdo hoa hoéa tri hai va c6 5 dén 7 nguyén tir nhan chtra 1 dén 3 nguyén tir
khac loai duoc chon tir nhom bao gdm nguyén tir oxy, nguyén it nito va nguyén
t¢ luu huynh va tuy v ¢6 1 dén 2 phan tir thé y dugc mo ta trén day, voi nhom
dugce chon tir (xiii) nguyén tr hydro, (xix) nhom amino dugc mo ta trong "nhém
¢6 cong thire -N(R*)(R?)", (xx) nhém hydroxy, véi diéu kién  khi nhom
hydroxy hién dién gfn vao nguyén tir cacbon, nguyén t& cacbon khong phai la
nguyén tr cacbon khéng bo hoa, (xxii) nhom cacboxy, (xxiii) nhém sulfo va
(xxiv) nhém phospho (& dau tan ciing ctia nhém hoa tri hai dugce thé hién trong -

A(A-5)-B(B-4)-) néu trén,
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(E-5): E 12 nhém hoa tri hai thu dugc bang cach két hop 1 dén 6 nhom
thudc mot hodc nhiéu loai dugc chon tir nhém bao gém (1) “nhom alkylen Ci-Cio
trong d6 nhom alkylen nay 1a mach thing hodc mach nhéanh, tily ¥ bao gém gbc
alkylen vong trong mach va ty ¥ ¢6 (cac) phan tir thé o, (iv) -NR>- trong d6 R’
la (al) nguyén t& hydro, (b1) nhom alkyl Ci-Cs, (c1) nhom aryl Ce-Cio tay y c6 1
dén 5 phén t thé B duoc mo ta trén day” hodc (d1) nhém alkyl Ce-Cio aryl-Ci-C
ty y ¢6 1 dén 5 phan tir thé duoc mo ta trén ddy Ptrong gbe aryl”, (vi) “nhom
cacbonyl”, va (xi) nhom di vong bdo hoa hoa tri hai va c6 5 dén 7 nguyén tur
nhan chtra 1 dén 3 nguyén tir khac loai duoc chon tir nhém bao gdm nguyén tir
oxy, nguyén tu nito va nguyén t& lvu huynh va tuy y co 1 dén 2 phan ti thé y
dugc mo ta trén day”, va

F 1a (xxiii) nhom sulfo.

Céc hop chét cu thé dugc uu tién duge thé hién trong nhém (A) dén (C)
sau.
(A) hop chit ¢6 cong thie duge md ta dudi ddy trong d6 R! @ R? dugc

thé hién trong cac bang tir Bang 1 dén 30.

0-R?
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CHN-HDHO-S-tHDO0D- CHN-CHOHD-S-*HO0D- SI-1
OHO-HD-S-*HDOD- OHO-HD-S-*HD0D- P11
SHOHOHNOD-THD-S-CHOTHOHNODHIOHIO0D- |  tHOHIHNOD-HO-S-*HOHOHNOD*HI*HD0D- €I-1
HOOD-THI-S-*HOHI=HD*HD-S-CHDOD- HOOD-THO-S-CHOHO=HD*HO-S-CHD0D- 11
HOOD-CHO-S-CHOHOHNHDO0D- HOOD-CHD-S-*HOHIHNHO0D- I1-1
HOOD-CHO-S-CHOHDOHD0D- HOOD-CHO-S-*HOHIOHD0D- 01-1
HOOD-*HD-S-(HOOD)HDOD- HOOD-CHD-S-(HOOD)HDOD- 61
HOOD-CHO-S-CHO(CHN)HDOD- HOOD-THO-S-CHO(CHN)HD0D- 31
HOOD-((HD)HD-S-(CHD)HDOD- HOOD-(CHO)HD-S-(CHD)HDOD- LT
HOOD-THO-S-CHO*HIHD0D- HOOD-HD-S-*HOHIHIOD- 9-1
HOOD-THOHD-S-*HIHD0D- HOOD-HO*HD-S-tHOHD0D- S-1
HOOD-HO-S-CHOHD0D- HOOD-HD-S-CHO*HD0D- Tl
HOOD-HO-Y0)S-THD0D- HOOD-*HD-Y0)S-*HOOD- €1
HOOD-*HO-(0)S-tHD0D- HOOD-HD-(0)S-tHDOD- -1
HOOD-*HD-S-tHD0D- HOOD-THD-S-tHD0D- -1

os np

d e 14 1840 dOp]
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H HOOD-THD-S-CHOHD=HOHD-S-tHOOD- ¢-1
H HOOD-THDHD-S-CHOHNHD0D- 1¢-1
H HOOD-THD-S-CHOHOOHD0D- 0¢-1
H HOOD-CHD-S-(HOOD)HD0D- 6C-1
H HOOD-THO-S-THD(THN)HD0D- 8T-1
H HOOD-(EHD)HD-S-EHD)HDOD- LT 1
H HOOD-THD-S-CHOHDOHIOD- 97-1
H HOOD-THIHD-S-CHOHD0D- ST-1
H HOOD-HD-S-THO*HD0D- Y1
H HOOD-THD-U0)S-HDOD- €T 1
H HOOD-*HD-(0)S-HD0D- 71
H HOOD-THD-S-tHD0D- 121
\///////_/ %\J\/J\/ﬂw 0C-1
MW%L/}J\/\J\/MV h N o I Q1-1
&ohwm/y<}L/><»ﬂf>4»Mﬂub& mahﬂm/%</ya)<J><»ﬂ/uwwpm L1-1
SUSUSUUS o o 91-1
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HOOJHIHIOD- HOOD-THIDHD-S-CHOHNHIOD- 611
fHOHDOOD-THO-S-THO(CHN)HD0D- EHOTHDOO0D-THI-S-THO(CHN)HD0D- 8v-1
YdHDO0D- HOOD-(CHD)HD-S-(EHD)HDOD- L1
HOODTHOHIOD- HOOD-THD-S-THOHIHD0D- op-1
TENCHDO0D- HOOD-THDHD-S-CHIHDOD- Sh-1
Ng-1CODHNHIOD- HOOD-THD-S-THOHDOD- vh-1
fHOODHNHOO0D- HOOD-HD-U0)S-THDOD- ch-1
HOODHD*HDO0D- HOOD-HD-(0)S-CtHD0D- w1
tHDOD- HOOD-THD-S-CHDOD- -1

0
E //////// N O._w..ﬁ
H e S T
H E g¢-1
H ‘ A LE-T
H ) SSUUUSL O 9¢-1
THN-(HOOD)HOHD-S-CHD0D- TUN-(HOOD)HOHI-S-HDOD- Ge-1
H OHD-THD-S-THD0D- ve-1
H SHOTHOHNOD-THI-S-CHOHOHNODJHI*HO0D- ce-1
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ng00D-(Ad-DHD-HNOIJIHN-HD0D- Ng00D-(Id-DHI-HNOIJIHN-HD0D- 99-1
HOOD-(EHD)HD-HNODHN-CHDOD- HOOD-(EHD)HI-HNODHN-CHDOD- S9-1
Ng000-((HD)HD-HNODHN-CHDOD- ng00D-(CHO)HD-HNODHN-HDO0D- ¥9-1
HOOD-THD-HNOJHN-CHO0D- HOOD-THD-HNOJHN-HD0D- €9-1
NgO0D-THO-HNODHN-HD0D- AgO0D-*HD-HNODJHN-CHDOD- 791
HOHNOOJHN-HD0D- HOHNODHN-HOOD- 19-1
THNHNODHN-HO0D- THNHNODJHN-CHD0D- 09-1
[£XoH-9-THOHNODHN-HDO0D- [AXoH-9-THOHNOOHN-HD 0D~ 65-1
CHDHIHOHNOIHN-CHOHDHO 0D EHDHOHOHNODHN-CHOHIHD 0D~ 86-1
THNODHN-CHIHOHDOD- THNOOHN-HIHIHIOD- LS1
fHOHNODHN-HD0D- fHOHNODHN-CHO0D- 96-1
THNODHN-THOHIO0D- THNODHN-THO*HDOD- GS-1
THNODHN-HOO0D- THNODHN-HO0D- 761
‘ I 04
NEZnNEUOU: SAAAAAAAA ‘ Mmlﬁ
40
0
o 0
0 0¥
NAAAAAAA WVAVAAANAAA Nm|~
-0 ! -0
0
0
0¥
HOODTHITHIO0D- Qi 161
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HOOD-(CHNODHD)HO-HNODHN-HDOD- HOOD-(CHNODHD)HO-HNOIJHN-HD0D- 08-1
THNOD-(CHNODHO)HD-HNOIJHN-HD0D- THNOD-(CHNODHI)HI-HNODHN-HDOD- 6L-1
HOOD HOOD 2/~

-(1A9wAuaydAxoIpAY-1) HD-HNOIHN-HD0D- -(1K19wAusydAx0IpAy-+)HO-HNODHN-CHO 0D~
SHDO0D ‘HO00D LT

-(1KpwAuaydAx0IpAY-1) HO-HNODHN-CHD 0D~ -(1KpwAuaydAx01pAy-+)HD-HNOIDHN-CHDOD-
HOOD-(Ud®HD)HD-HNODHN-HDOD- HOOD-(UdHI)HDO-HNODHN-HDOD- 9L-1
HOO0D-(UdHD)HD-HNODHN-CHDOD- EHDO0D-(UdHD)HO-HNODHN-HDOD- SL-1
HOOD-(EHD-S-THOHD)HD-HNODHN-HD0D- HOOD-(EHD-S-CHOHO)HI-HNODHN-HD0D- vL-T
ng00D-EHD-S-THOHD)HD-HNODJHN-CHO0D- | ,d00D-(CHD-S-CHOHD)HD-HNODHN-*HD0D- €L1
1H00D-(EHD-S-THOHD)HO-HNODJHN-CHD0D- 19000-(EHO-S-CHOHD)HD-HNODHN-HD 0D~ L1
HOOD-(ng-DHI-HNODHN-HD0D- HOOD-(ng-DHD-HNOIJHN-HDOD- IL-1
NgOO0I-(g-DHI-HNODHN-HDOD- ngo0D-(ng-DHI-HNODHN-HO0D- 0L-1
HOOD-(ng-S)HD-HNODHN-HD0D- HOOD-(g-s)HO-HNODHN-HD0D- 69-1
fHOHD00D-(0g-S)HD-HNOIHN-HDOD- EHOHD00D-(dg-S)HO-HNOIDHN-*HDOD- 89-1
HOOD-(d-DHO-HNOJHN-HDOD- HOOD-(Ad-DHD-HNOIJHN-HDOD- L9-1

¢ 3ueq
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Ng00D-(hdO0DHIHI)HI-HNOJDHN-HI0D- | ,nd00D-(hdO0IHI*HI)HI-HNODHN-HD0D- €61
HOOD-(HOODHD)HD-HNOOHN-*HD0D- HOOD-(HOODHO)HD-HNODHN-HD0D- 7671
ngOo0D-(d00IHO)HD-HNODHN-HD0D- ng00D-(dOO0DHD)HI-HNOIJHN-HDOD- 161
HOOD-[THN(HN=2)HN*HO*HI*HOJHD HOOD-[THN(HN=O)HNHOHD*HOJHD 06-1
-HNODHN-HD0D- -HNODHN-HO0D-
HOOD HOO0D 63-1
~(CHNDHOHOHIHITHI-HNOJOHN-HD0D- -(CHNDHDHOHIHOHD-HNODHN-CHD0D-
HOOD HOOD 99-1
-(CHNCTHOHDHDHD)HD-HNODHN-tHD 0D -(THNEFHOTHDHOHO)HO-HNODHN-CHD 0D
ngooD-(ng ngo0D-(nd /9T
“LOOHNIHOHITHDHD)HO-HNODHN-CHD0D- | -KODHNHIHIHIHI)HI-HNODJHN-HO0D-
HOOD-(HO(EHD)HD)HI-HNODHN-HDOD- HOOD-(HOEHD)HD)HI-HNODHN-HDOD- 98-1
NgOOD-(HO(HD)HD)IHD-HNODHN-HDOD- ngO0D-(HOCEHD)HD)HD-HNODHN-HD0D- G8-1
HOOD-(HOHD)HD-HNOJHN-HDO0D- HOOD-(HOHD)HD-HNODHN-HDOD- #8-1
NgOO0D-(HO*HD)HD-HNODHN-HDOD- NgO0D-(HO*HO)HD-HNOIJHN-HD0D- €8-1
HOOD-(CHNODHOHI)HI-HNOIJHN-HDOD- HOOD-(CHNOIHOHD)HD-HNODHN-HDO0D- 781

fHOTHOO0D
-(CHNODTHOHD)HD-HNODHN-HDOD-

*HOHD00D
-(CHNODHO*HO)HD-HNODHN-*HD0D-

[3-1
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HOOD-(1d-DHD-HNOJHN-HOHD0D- HOOD-(d-DHD-HNOJHN-HIHD0D- LOT-1
NgO0D-(Id-DHI-HNODHN-HOHO0D- Nngo0D-(d-DHD-HNODJHN-HDHO0D- 901-1
HOOD-(EHD)HO-HNODHN-HIHO0D- HOOD-EHD)HI-HNOJHN-CHIHO0D- SO1-1
NgO0D-(CHO)HD-HNODHN-HO*HD 0D~ NgO0D-(CHD)HI-HNODHN-HO*HO 0D~ vOT-1
HOOD-HO-HNOJHN-HI*HO0D- HOOD-THO-HNOOHN-HDHO0D- €or-1
NgO0D-CHO-HNODHN-CHO*HD 0D~ NgOO0D-‘HO-HNODHN-HOHD0D- Z01-1
%Wé %i 101-1
o i o o ] 0
E ?&M 001-1
0 0
0 5 0 5
04 0
////////// //////////\ 66-1
-0 A0
0 0
HOOD-(1AXH-STHD)HD-HNOOHN-HDOD- HOOD-([AX9H-STHD)HD-HNOOHN-HOOD- 861
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HEOS-THOHD-HN-0D-(CHO)HIHD0D- HEOS-CHO*HD-HN-0D-(CHD)HIHD0D- LE-€
HEOS-CHDHD-HN-0D-3(tHD)0D- HEOS-CHDHD-HN-0D-3(CHD)0D- 9¢-¢
HEOS HEOS ce-c
~CHOHD-HN-0D-CHOHIHIOHIHIHI0D- ~CHOHD-HN-OD-CHOHIHIHIHIHIOD-
HEOS-CHOHD-HN-0D-CHOHIHIHI 0D~ HEOS-CHOHO-HN-0D-tHO*HIHIHI 0D~ ve-¢
HEOS-CHOHD-HN-0D-THOHOHI0D- HEOS-CHOHO-HN-0D-tHOHIHD 0D~ €e-¢
HEOS-CHOHD-(CHOIN-0OD-*HOHD0D- HEOS-*HOHD-(FHDIN-0D-CHOHDOD- €€
HEOS-CHDHD-HN-0J-THOHO0D- HEOS-CHOHD-HN-0D-*HO*HD0D- 1¢-¢
HOOD-(UdTHD)HO-HNOIJHN-HIHIHO0D- |  HOO0D-(Ud*HO)HO-HNODHN-*HDIHOHD0D- 0€-¢
HOOD HOOD (75

-(HD-S-HO*HD)HI-HNODHN-*HO*HD*HJ0D-

-(°HD-S-‘HO*HO)HD-HNODHN-*HOHO*HO0D-

0t sueq
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HEOS-THOHD-HNOD-(HOHD)HD-HNOD- HEOS-THOHD-HNOD-(HO*HD)HD-HNOD- S6-¢
HEOS HEOS pe-g
-THOHD-HNOJ-(CHNODHOHI)HI-HNOD- -THOHD-HNOD-(CHNODHIHD)HI-HNOD-
HEOS-CHOHD-HNOD-(CHNODHI)HO-HNOD- |  HEOS-HO*HO-HNOD-(CHNODJ*HD)HD-HNOD- €S-¢
HEOS-CHO'HD HEOS-CHOHD -
-HNOD-(1KpwAusydAx01pAy-4)HD-HNOD- -HNOD-([K1pwiiusyd£xo1pAy-4)HD-HNOD-
HEOS-THOHD-HNOD-(UdTHD)HO-HNOD- HEOS-THOHD-HNOD-(UdHD)HD-HNOD- 16-¢
HEOS HEOS 0c-¢
~CHOHD-HNOD-(EHD-S-THDHD)HD-HNOD- -CHDHD-HNOOD-((HD-S-*HO*HD)HI-HNOD-
HEQS-CHDHD-HNOD-(ng-DHD-HNOD- HEOS-THOHD-HNOD-(ng-)HD-HNOD- 6%-¢
HEOS-THOHD-HNOD-(ng-S)HD-HNOD- HEOS-CHOHD-HNOD-(nd-$)HD-HNOD- 3t-¢
HEOS-HOHO-HNOD-(Id-DHD-HNOD- HEOS-HO*HD-HNOD-(Id-DHO-HNOD- R
HEOS-CHOHO-HNOD-(FHD)HD-HNOD- HEQOS-SHDHD-HNOD-(FHD)HD-HNOD- 9t-¢
HEOS-HN-CHOHD-HNOIJHN-HOHDOD- HEOS-HN-CHO*HD-HNOJHN-HO*HO0D- Sh-¢
HEOQd-*HO-HNOJHN-HD0D- HEQd-*HD-HNODJHN-CHOOD- ¢

[ Sueq
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HEOS-CHOHD-HN-0D-tHIHO'HD 0D~ HEOS-CHOHD-HN-OJHIOD- L9-€
(7)o 99-¢
(T o, B
(0 1) e T
(0 7). e ¢9-¢
(“h ), LR
e (27). $9-¢
("L T, S ("h h) T, S XE
HEOS-CHOHD-HNOD-(IAXoH-STHD)HO-HNOD- |  HEOS-CHOHI-HNOD-([AXoH-S*HO)HD-HNOD- €9-¢
HEOS-CHOHD-HNOD-(SINSTHD)HD-HNOD- HEOS-THOHD-HNOD-(FINSTHD)HD-HNOD- 79-¢€
HEOS HEOS 10-¢
-{DTHO-HNOD-(HOODHIHI)HD-HNOD- ~THDHD-HNOD-(HOOD*HIHO)HI-HNOD-
HEOS-CHOHO-HNOD-(HOODHI)HI-HNOD- HEOS-CHITHD-HNOD-(HOODHD)HI-HNOD- 09-¢
HEOS-*HOHD HEOS-HOHD 6t
“HNOD-(CHN(HN=2)HNHOHIHI)HO-HNOD- | ~HNOD-(CHN(HN=2)HNHOHIHD)HI-HNOD-
HEOS-CHOHD HEOS-CHOHD ]
-HNOD-(CHN)HOHOHIHIOHI-HNOD- -HNOD-(CHN)HIHIHIHIHI-HNOD- g5t
HEOS-CHOHD HEOS-HOHD Jeg
~-HNOD-(CHNHIHO*HIHD)HI-HNOD- -HNOD-(CHNCHIHIHOHD)HI-HNOD-
HEOS-CHOHO-HNOJ-(HOCHD)HD)HO-HNOD- |  HEOS-THOHO-HNOD-(HO(EHD)HID)HO-HNOD- 96-¢

7 Sueqg
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Trong cac bang tir Bang 1 dén 42 néu trén, "Me" 1a nhém metyl, "Et" 1
nhom etyl, "i-Pr" 1a nhém isopropyl, "i-Bu" 1a nhém isobutyl, "s-Bu" 1a nhom

bac hai-butyl, "t-Bu" va "Bu"" 1a nhém tert-butyl va "Ph" 1a nhém phenyl.

Trong céc bang tir Bang 1 dén 42 néu trén, hop chét (I) theo sang ché 1a
t6t hon 13 hop chit trong sb cac hop chit vi du sb 1-1, 1-2, 1-3, 1-35, 1-48, 1-
51, 1-54, 1-57, 1-62, 1-63, 1-65, 1-67, 1-74, 1-76, 1-80, 1-82, 1-84, 1-86, 1-88,
1-89, 1-90, 1-100, 1-101, 1-102, 1-103, 1-129, 1-130, 1-132, 1-134, 1-140, 1-
142, 1-143, 1-145, 1-147, 1-149, 1-151, 1-152, 1-153, 1-154, 1-160, 1-162, 1-
164, 1-166, 1-169, 1-170, 1-172, 1-174, 1-185, 1-187, 1-189, 1-191, 1-193, 1-
195, 1-196, 1-201, 1-206, 1-233, 1-365, 1-366, 1-367, 1-372, 1-373, 1-375, 1-
378, 1-379, 1-380, 1-384, 1-385, 1-386, 1-387, 1-388, 1-390, 1-392, 1-394, 2-1,
2-10, 2-11, 2-12, 2-13, 2-58, 2-62 hodc 3-40,

va t6t hon 13 hop chét trong sb cac hop chat vi du s6 1-1, 1-2, 1-3, 1-54,
1-57, 1-62, 1-63, 1-65, 1-67, 1-74, 1-76, 1-80, 1-82, 1-84, 1-86, 1-88, 1-89, 1-
90, 1-100, 1-101, 1-102, 1-103, 1-129, 1-130, 1-132, 1-134, 1-142, 1-143, 1-
145, 1-154, 1-160, 1-162, 1-166, 1-169, 1-170, 1-172, 1-174, 1-185, 1-187, 1-
189, 1-191, 1-193, 1-195, 1-196, 1-206, 1-365, 1-366, 1-367, 1-372, 1-373, 1-
375, 1-378, 1-384, 1-385, 1-388, 1-390,1-392,1-394, 2-1, 2-10, 2-11, 2-12, 2-
13, 2-58 hoic 2-62.

Con tbt hon nira 13, hop chét (I) theo sang ché 14 hop chét trong sb cac

hop chat vi du sb 1-1: Axit 4-{18-[4-cacboxymetylthioaxetoxy-2,6,6-trimetyl-
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3-oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl}-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetylthioaxetic,

hop chét trong sb cac hop chét vi du sb 1-2: Axit (4-{18-[4-cacboxy-
metylsulfinylaxetoxy)-2,6,6-trimetyl-3-Oxoxyclohexa-1-enyl]-3,7,12,16-tetra-
metyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl }-3,5,5-trimetyl-2-oxoxyclohexa-

3-enyloxycacbonylmetylsulfinyl)axetic,

hop chét trong s6 cac hop chét vi du s6 1-102: t—butyl este clia axit 3-
[2-(4-(18-{4-[3-(3-T-butoxycacbonylmetyl-ureido)propionyloxy]-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,-
13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl)etyl]-

ureidoaxetic,

hop chét trong sd cac hop chit vi du sd 1-103: Axit 3-{2-[4-(18-{4-[3-
(3-cacboxymetylureido)propionyloxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl } -
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl]etyl jureidoaxetic,

hop chét trong s& cac hop chit vi du sé 2-1: Axit 2-[3-(4-[18-[4-{3-(2-
Sulfoetylaminocacbonyl)propionyloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl]-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-
trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl)propionylamino]etan-

sulfonic-oxoxyclohexa-3-enyloxycacbonyl)propionylamino]etansulfonic,
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hop chét trong s cac hop chit vi du s6 2-10: Axit 2-(3,5,5-Trimetyl-2-
ox0-4-{3,7,12,16-tetrametyl-18-[2,6,6-trimetyl-3-ox0-4-(2-sulfoetylcarbamoy]l-
oxy)xyclohexa-1-enyl]octadeca-1,3,5,7,9,11,13,15,17-nonaenyl } xyclohexa-3-

enyloxycacbonylamino)etansulfonic,

hop chét trong s6 cac hop chit vi du sé 1-62: T-butyl este ctia axit 3-[4-
(18-{4-[3-T-butoxycacbonylmetylureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclo-
hexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-

3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]-ureidoaxetic,

hop chit trong sb cac hop chét vi du sb 1-63: Axit 3-[4-(18-{4-(3-
cacboxymetylureidoaxetoxy)-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclo-

hexa-3-enyloxycacbonylmetyl]ureidoaxetic,

hop chét trong s6 cac hop chit vi du s6 1-365: 4-[18-(4-{imidazol-1-
ylcacbonylaminoaxetoxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclo-

hexa-3-enyl este cua axit imidazol-1-ylcacbonylaminoaxetic,

hop chét trong s6 cac hop chat vi du s6 1-366: 4-[18-(4-{3-(imidazol-1-
ylcacbonylamino)propionyloxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl}-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyl este cua axit 3-(imidazol-1-ylcacbonylamino)propionic,
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hop chét trong sé cac hop chét vi du s6 1-367: 4-[18-(4-{4-(imidazol-1-
ylcacbonylamino)butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyl este cua axit 4-(imidazol-1-ylcacbonylamino)butyric,

hop chit trong s6 cac hop chét vi du sb 2-11: Axit 2-[3-{4-(18-[4-(3-[2-
Sulfoetyl]ureidoaxetoxy)-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclo-

hexa-3-enyloxycacbonylmetyl}-ureido]etansulfonic,

hop chit trong s& cac hop chét vi du sb 2-12: Axit 2-[3-(2-{4-[18-(4-
{3-[3-(2-Sulfoetyl)ureido|propionyloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl} etyl)-ureido]etansulfonic,

hop chét trong sé cac hop chit vi du sb 2-13: Axit 2-[3-(3-{4-[18-(4-
{4-[3-(2-sulfoetyl)ureido]butyryloxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl} propyl)-ureido]etansulfonic,

hop chét trong s& cac hop chat vi du sb 2-58: Axit 2-[3-(1-{4-(18-{4-
[2-(3-(2-sulfoetyl)ureido)propionyloxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl}etyl)-ureido]etansulfonic,
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hop chét trong s6 cac hop chét vi du s6 2-62: Axit 2-[3-(1-{4-(18-{4-
[2-(3-(2-sulfoetyl)ureido)-4-metylthiobutyryloxy]-2,6,6-trimetyl-3-oxoxyclo-
hexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-
3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl }-3-metylthiopropyl)ureido]-

etansulfonic,

hop chét trong s6 cac hop chét vi du sé 1-185: Axit 3-{3-[4-(18-{4-[3-
(2-cacboxyetyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl } -
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonylmetyl]-ureido } propionic,

hop chét trong s& cac hop chét vi du sd 1-187: Axit 4-(3-{4-[18-(4-[3-
(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonylmetyl}-ureido)butyric,

hop chét trong s& cac hop chat vi du s6 1-193: Axit 3-[3-(3-{4-[18-(4-
{4-[3-(2-cacboxyetyl)ureido]butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl} propyl)ureido]propionic,

hop chét trong s6 cac hop chat vi du s& 1-195: Axit 4-[3-(3-{4-[18-(4-
{4-[3-(3-cacboxypropyl)ureido]-butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl} propyl)ureido]butyric,
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hop chit trong s& cac hop chét vi du sb 1-65: Axit 2-{3-[4-(18-{4-[3-
(1-cacboxyetyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl }-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonylmetyl]-ureido } propionic,

hop chét trong sb cac hop chét vi du sé 1-76: Axit 3-phenyl-2-{3-[4-
(18-{4-[3-(2-phenyl-1-cacboxyetyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclo-
hexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-

3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]ureido } propionic,

hop chét trong sd cac hop chét vi du sb 1-74: Axit 4-metylthio-2-{3-[4-
(18-{4-[3-(3-metylthio-1-cacboxypropyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxo-
xyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nona-

enyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]ureido } butyric,
y y y yloxy ylmety y

hop chét trong s6 cac hop chit vi du s6 1-88: Axit 6-amino-2-{3-[4-
(18-{4-[3-(5-amino-1-cacboxypentyl)-ureidoaxetoxy]-2,6,6-trimetyl-3-oxo-
xyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]ureido} -

hexanoic,
hop chét trong s6 cac hop chét vi du s6 1-89: Axit 2-amino-6-{3-[4-
(18-{4-[3-(5-amino-5-cacboxypentyl)-ureidoaxetoxy]-2,6,6-trimetyl-3-o0xo-

xyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nona-
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enyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyljureido}-

hexanoic,

hop chit trong sb cac hop chét vi du sd 1-375: Axit 2-amino-5-{3-[4-
(18-{4-[3-(4-amino-4-cacboxybutyl)-ureidoaxetoxy]-2,6,6-trimetyl-3-oxo-
xyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nona-
enyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]ureido}-

pentanoic,

hop chét trong s6 cic hop chit vi du s6 1-90: Axit 5-guanidyl-2-{3-[4-
(18-{4-[3-(1-cacboxy-4-guanidyl- butyl)ureidoaxetoxy]-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonylmetyl]ureido}pentanoic,

hop chét trong s& cac hop chat vi du sd 1-189: Axit 3-[3-(2-{4-[18-(4-
{3-[3-(2-cacboxyetyl)ureido]-propionyloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl}etyl)ureido]propionic,

hop chét trong sé cac hop chit vi du s6 1-191: Axit 4-[3-(2-{4-[18-(4-
{3-[3-(3-cacboxypropyl)ureido]propionyloxy }-2,6,6-trimetyl-3-oxoxyclohexa-
1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl}etyl)ureido]butyric,
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hop chét trong s6 cac hop chét vi du sd 1-143: Axit 3-(3-{4-[18-(4-{4-
[3-cacboxymetylureido]butyryloxy}-2.,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl}-propyl)ureidoaxetic,

hop chét trong s6 cac hop chét vi du sd 1-134: Axit 4-cacboxy-4-(3-<2-
{4-[18-(4-{3-(3-[1,3-dicacboxypropyl]ureido)propionyloxy }-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl}etyl>ureido)-

butyric,

hop chét trong s6 cac hop chét vi du sb 1-132: Axit 3-cacboxy-3-(3-<2-
{4-[18-(4-{3-(3-[1,2-dicacboxyetyl]ureido)propionyloxy }-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl} etyl>ureido)-

propionic,

hop chét trong sb cac hop chét vi du sd 1-129: Axit 2-amino-6-(3-<2-
{4-[18-(4-{3-(3-[5-amino-5-cacboxy-pentyl]ureido)propionyloxy }-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,-
15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl } etyl>-

ureido)hexanoic,

hop chét trong sb cac hop chét vi du sb 1-174: Axit 4-cacboxy-4-(3-<3-

{4-[18-(4-{4-(3-[1,3-dicacboxypropyl]ureido)butyryloxy}-2,6,6-trimetyl-3-
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oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl} propyl>ureido)-

butyric,

hop chét trong s6 cac hop chét vi du s6 1-172: Axit 3-cacboxy-3-(3-<3-
{4-[18-(4-{4-(3-[1,2-dicacboxyetyl]ureido)butyryloxy}-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl} propyl>ureido)-

propionic,

hop chit trong s6 cac hop chét vi du s 1-169: Axit 2-amino-6-(3-<3-
{4-[18-(4-{4-(3-[5-amino-5-cacboxy-pentyl]ureido)butyryloxy}-2,6,6-trimetyl-
3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl} propyl>ureido)-

hexanoic,

hop chit trong sb cac hop chét vi du s 1-373: Axit 2-amino-5-(3-<2-
{4-[18-(4-{3-(3-[4-amino-4-cacboxy-butyl]ureido)propionyloxy }-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,-
15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl } etyl>-

ureido)pentanoic,

hop chét trong sb cac hop chét vi du sd 1-372: Axit 2-amino-5-(3-<3-
{4-[18-(4-{4-(3-[4-amino-4-cacboxy-butyl]ureido)butyryloxy}-2,6,6-trimetyl-

3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
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nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl}propyl>ureido)-

pentanoic,

Mudi 2Na cta hop chit trong s cic hop chét vi du s6 1-187: mudi
dinatri cua axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-tri-
metyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,-
15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl } -

ureido)butyric,

mubi dilysin cta hop chit trong sb cac hop chit vi du s6 1-187: mudi
dilysin cia axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-tri-
metyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,-
15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl } -

ureido)butyric,

hop chét trong s cac hop chit vi du sb 1-378: Axit 3-Isobutyl-4-(3-{4-
[18-(4-[3-(2-isobutyl-3-cacboxypropyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxo-
xyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl }ureido)-

butyric,

hop chét trong sb cac hop chit vi du s& 1-385: Axit 1-(3-{4-[18-(4-[3-
(1-cacboxymetyl-xyclohexylmetyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxo-
xyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl} -
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ureidometyl)xyclohexylaxetic,

mubdi 2Na cta hop chét trong sb cac hop chit vi du sb 2-12: mudi
dinatri cda axit 2-[3-(2-{4-[18-(4-{3-[3-(2-Sulfoetyl)ureido]propionyloxy}-
2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}etyl)ureido]etansulfonic,

mudi dilysin cia hop chét trong s6 cac hop chét vi du sb 2-12: mudi
dilysin cua axit 2-[3-(2-{4-[18-(4-{3-[3-(2-Sulfoetyl)ureido]propionyloxy}-
2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}etyl)ureido]etansulfonic,

hop chét trong s cac hop chit vi du sb 1-384: Axit 3-Isobutyl-4-[3-{2-
isobutyl-3-[4-(18-[4-{3-isobutyl-4-[3-(2-isobutyl-3-cacboxypropyl)ureido]-
butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl]-propyl}ureido]butyric,

hop chit trong s& céc hop chét vi du sé 1-388: Axit 1-(3-[1-{4-(18-[4-
{1-(3-[ 1-cacboxymetyl-xyclohexylmetyl]ureidometyl)xyclohexylaxetoxy }-
2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonylmetyl}-xyclohexylmetylJureidometyl)xyclohexylaxetic,
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hop chat trong sd cac hop chat vi du sé 1-390: Axit 6-(3-{4-(18-[4-{3-
(6-cacboxymetyl-3-etylbixyclo[3,2,0]hepta-3-en-6-ylmetyl)ureidometyl-
axetoxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonylmetyl }ureidometyl)-3-etylbixyclo[3,2,0]hepta-3-en-6-ylaxetic,

hop chét trong sb cac hop chét vi du sé 1-392: Axit 6-(3-[3-{4-(18-[4-
[4-{3-(6-cacboxymetyl-3-etylbixyclo[3 ,2,0]hepta—3 -en-6-ylmetyl)-ureido}-
butyryloxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyl-
octadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-
enyloxycacbonyl}propyl}ureidometyl)-3-etylbixyclo[3,2,0]hepta-3-en-6-

ylaxetic hodc

hop chét trong sb cac hop chét vi du sb 1-394: Axit 6-(3-[6-{4-(18-[4-
[6-{3-(6-cacboxymetyl-3-etylbixyclo[3,2,0]hepta-3-en-6-ylmetyl)ureido-
metyl}-3-etylbixyclo[3,2,0]hepta-3-en-6-ylaxetoxy]-2,6,6-trimetyl-3-oxoxyclo-
hexa-1-enyl]-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-
3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl}-3-etylbixyclo[3,2,0]-

hepta-3-en-6-ylmetylJureidometyl)-3-etylbixyclo[3,2,0]hepta-3-en-6-ylaxetic.

Tt nhét 14, hop chét (I) theo sang ché 12 hop chét trong sb cac hop chét
vi du sb 1-63, 1-74, 1-89, 1-90, 1-103, 1-129, 1-132, 1-134, 1-143, 1-169, 1-
172, 1-174, 1-185, 1-187, 1-189, 1-191, 1-193, 1-195, 1-372, 1-373, 1-375, 1-
378, 1-385, 2-1, 2-10, 2-11, 2-12, 2-13, 2-58 hodc 2-62.
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Hop chat theo sang ché c6 cong thirc chung (I) c6 thé duoc tao ra theo
phuong phap bat ky trong sé cic phuong phap tir <phwong phap A> dén

<phuong phap G> dugc thé hién duéi day.

<phuong phap A>

R'A—0

trong d6 R! vaR? ¢6 nghia gidng nhu nghia duoc mo ta trén ddy, va R'A
va R?A 14 cac gbe trong d6 nhoém hydroxy, nhém amino bac mot, nhém amino
bac hai hodc nhém cacboxyl trong nhém A, D, E va G ¢6 mit trong R! vaR?

duoc bao ve.

Phuong phép A 1a phuong phap san xuit hop chit cé cong thirc chung
(I) va n6 duoc thuc hién bing cach loai bo nhém bao vé ctia hop chét c6 cong
thire chung (I").

Phuong phap loai bdo nhom bdo vé€ nay dugc tién hanh theo phuong
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phép da biét trong linh vuc héa hitu co, cu thé 13, (a) phuong phap cho hop chat
(I') phan Gng véi axit trong dung mdi tro hodc (b) phuong phép cho hop chit

(I') phéan tng véi bazo trong dung moi tro.

Khi nhém bdo vé cuia nhém cacboxyl 1a nhém triphenylmetyl hodc
nhom alkyl Ci-Cs, nhém bao vé c6 thé duge loai bé bang cich st dung (a)

phuong phap cho hop chét (I') phan tGng véi axit.

Dung mdi dugc st dung khong bi gidi han cu thé, mién sao né tro véi
phan Ung hién tai, nhung né cé thé 1a, vi du, hydrocacbon béo nhu hexan,
heptan, ligroin va xang; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen héa nhu cloform, metylen clorua, 1,2-dicloetan va cacbon
tetraclorua; ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan,
dimetoxyetan va dietylen glycol dimetyl ete; amit nhu dimetylformamit,
dimetylaxetoamit va hexametylphosphoric triamit; rugu nhu metanol, etanol va
propanol; axit htu co nhu axit trifloaxetic, axit axetic va axit propionic; nudc;
hoic hdn hop dung moi gdbm cac dung médi niy, va tot hon néu nd la
hydrocacbon halogen hoa, ete, ruou, amit, nuc hodc hdn hop dung moi gbm
cac dung moi nay, t6t hon 1a hydrocacbon halogen héa, rugu, ete, nudc hodc
hdn hop dung mdi gdbm cic dung moi nay va t6t nhét 1a hydrocacbon halogen
hoa, nudc, metanol, etanol, dioxan, tetrahydrofuran hodc hon hop dung moi

gdom nudce va cac dung mdi hitu co nay (khi nhoém bao vé 1a Ci-Ce nhom alkyl).

Axit duoc st dung khong bi gidgi han cu thé, mién sao né dugc st dung

trong phan Gng thong thuong dudi dang axit, nhung no ¢ thé 13, vi du, axit vo
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co nhu axit clohydric, axit bromhydric, axit sulfuric, axit percloric va axit
phosphoric; axit hitu co nhu axit axetic, axit formic, axit oxalic, axit
metansulfonic, axit p-toluensulfonic, axit camphorsulfonic, axit trifloaxetic va
axit triflometansulfonic; axit Lewis nhu kém clorua, thiéc tetraclorua, bo
triclorua, bo triflorua va bo tribromua; hodc nhua trao dbi ion axit va tot hon
néu no 13 axit vd co hodc axit hitu co, va tdt nhat 1a axit clohydric, axit axetic

hodc axit trifloaxetic.

Nhiét do phan Gng thay dbi, tiy thudc vao hop chat nguyén lidu thd,
axit, dung méi va tuong ty, nhung né thuong nim trong khoang tir -20°C dén

150°C va tdt hon 1a 10°C dén 100°C.

Thoi gian phan Gng thay ddi, tuy thudc vao hgp chat nguyén liéu thd,
dung moéi, nhiét d§ phan tng va tuong tw, nhung né thuong nim trong khoang

tir 30 phut dén 10 ngay va t6t hon 1a 2 gio dén 5 ngay.

Khi nhém bao vé 1a C1-Cs nhém alkyl, nhém bao v€ co thé duoc loai
b6 bang cach st dung (b) phuong phép cho hop chét (I') phan tng véi bazo.

Dung moéi dugce st dung khong bi gidi han cu thé, mién sao no tro véi
phan Gng hién tai, nhung no co thé 1a cac dung moi duoc st dung trong "phan
ung (a)” néu trén, va tdt hon néu né 1a hydrocacbon halogen hoa, ete, rugu,
amit, nude hodc hdn hop dung mdi gdbm cac dung mdi nay, t6t hon 13 nudc,
ruou, ete hodc hon hop dung moi voi nude va tdt nhét 14 nudce, metanol, etanol,
dioxan, tetrahydrofuran hodc hdn hop dung moi gdm nude va cac dung moi

htu co nay.
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Bazo dugc sir dung khong bi gidi han cu thé, mién sao n6 duoc st dung
lam bazo trong phan g thong thudng va né khong gy anh huong dén cac gbe
khac cta hop chat, nhung n6 cé thé 1a mubi kim loai kiém véi axit cacbonic
nhu lithi cacbonat, natri cacbonat va kali cacbonat; mudi kim loai kiém véi axit
hydro cacbonic nhu lithi hydro cacbonat, natri hydro cacbonat va kali hydro
cacbonat; hydroxit kim loai kiém nhu lithi hydroxit, natri hydroxit va kali
hydroxit; kim loai alkoxit nhu lithi metoxit, natri metoxit, natri etoxit va kali t-
butoxit; amoniac nhu dung dich amoniac va dung dicmudi kim loai kiém véi
axit hydro cacbonicu etylamin, propylamin, isopropylamin, trietylamin, n-
butylamin, dibutylamin, tributylamin, N,N-diisopropyletylamin, N-metyl-
morpholin, pyridin, 4-(N,N-dimetylamino)pyridin, N,N-dimetylanilin, N,N-
dietylanilin, 1,5-diazabixyclo[4,3,0]non-5-en, 1,4-diazabixyclo[2,2,2]octan
(DABCO) va 1,8-diazabixyclo[5,4,0]-7-undexen (DBU), va tét hon néu né 1a
hydroxit kim loai kiém, mubi kim loai kiém véi axit cacbonic hodic amin hitu
co va tbt nhét 1a lithi hydroxit, natri hydroxit, kali hydroxit, kali cacbonat,

propylamin hodc butylamin.

Nhiét do phan tng va thoi gian phan ung tuong ty véi cac diéu kién ap

dung cho "phan ing (a)” néu trén.
Khi nhom bao vé cua nhém amino bdc mdt va bac hai la nhém t-

butoxycacbonyl, nhém bao vé cé thé duogc loai bd bang cach st dung phuong

phap cho hop chét (I') phan ting v&i axit.
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Dung moi dugc st dung khong bi gidi han cu thé, mién sao né tro véi
phan tng hién tai, nhung né co6 thé 1a hydrocacbon béo nhu hexan, heptan,
ligroin va xadng; hydrocacbon thom nhu benzen, toluen va xylen; hydrocacbon
halogen hoa nhu cloform, metylen clorua, 1,2-dicloetan va cacbon tetraclorua;
ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan, dimetoxyetan va
dietylen glycol dimetyl ete; amit nhu dimetylformamit, dimetylaxetoamit va
hexametylphosphoric triamit; rugu nhu metanol, etanol va propanol; axit hitu
co nhu axit trifloaxetic, axit axetic va axit propionic; nuéc; hoic hdn hop dung
mdi gdm céc dung moi nay, va tdt hon néu né 13 hydrocacbon halogen hoa, ete,
ruou, amit, nude hodc hdn hop dung méi gdm cac dung méi nay, tot hon 1a
hydrocacbon halogen hoéa, rugu hodc ete va tét nhat 1a hydrocacbon halogen
héa, metanol, etanol, dioxan, tetrahydrofuran hodc hon hop dung méi gém cac

dung méi hitu co nay.

Axit dugc st dung khong bi gidi han cu thé, mién sao no6 duge st dung
trong phan Gng thong thudng dudi dang axit, nhung né c6 thé 1a axit vo co nhu
axit clohydric, axit bromhydric, axit sulfuric, axit percloric va axit phosphoric;
axit hitru co nhu axit axetic, axit formic, axit oxalic, axit metansulfonic, axit p-
toluensulfonic, axit  camphorsulfonic, axit trifloaxetic =~ va  axit
triflometansulfonic; axit Lewis nhu kém clorua, thiéc tetraclorua, bo triclorua,
bo triflorua va bo tribromua; hodc nhua trao ddi ion axit, va tdt hon néu no 1a
axit vd co hoac axit hitu co va tot nhét 13 axit clohydric, axit axetic hodc axit

trifloaxetic.

Nhiét do phan Gng thay doi, tiy thudc vao hop chéit nguyén lidu tho,
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axit, dung moi va twong tu, nhung né thuong nim trong khoang tir -20°C dén

150°C va tdt hon 13 0°C dén 80°C.

Thoi gian phan tGng thay doi, thy thudc vao hop chét nguyén liéu tho,
axit, dung méi, nhiét do phan tng va twong tu, nhung né thudng nim trong

khoang tir 30 phut dén 3 ngay va tét hon 1a 1 gid dén 2 ngay.
Khi nhom bao vé€ ctia nhom hydroxy 1a nhém C;-Cg alkylaxyl, nhém
bao vé c6 thé duoc loai bo bang cach 4p dung phan tng khir nhom bao vé cta

nhom cacboxy dugc mo ta trén day.

Phuong phéap B

AN Y e U W\ (W)

HO X =
(n
0
x__o—l-a-B-p o)
| 0
NN X N N X
| 0
HO™ X V) — )
+
Q o)
X O‘U‘A—B—D E—F X)
™ NP X N e X SN l o
o | -
p-B-A—L0">x G (XI)

(1)

trong d6 X, A, B, D, E, F va G c6 nghia giéng nhu nghia dugc mo ta

trén day, vdi diéu kién nhom hydroxy va nhém amino trong A, D, E va G dugc
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bao vé va nhém cacboxy c6 the dugce bao vé hodc khong duoc bao ve.

Phuong phap B 1a phuong phap san xudt hop chét ¢ cac cong thirc
chung (VI) dén (VIII) hodc/va cic cong thirc chung (IX) dén (XI) va né duoc
thuc hién bang cach ngung tu loai nuéc hop chét co cong thue chung (IT) va

hop chét ¢o cac cong thire chung (111) dén (V).

(a) Phuong phép axit halogenua

Phuong phép axit halogenua dugc tién hanh bang cach cho hop chit c6
cac cong thue chung (III) dén (V) phan tung véi chit halogen héa (vi dy, né c6
thé 1a thionyl clorua, thionyl bromua, oxalyl clorua, oxalyl diclorua, phospho
oxyclorua, phospho triclorua hodc phospho pentaclorua va t6t hon néu no la
oxalyl diclorua) trong dung moi tro va bang cach cho axit halogenua thu dugc
hodc mudi cong axit ctia né phan tung véi hop chét (II) trong dung mdi tro vai

su ¢O mat hodc khong c6 mét cia bazo (tot hon la vé1 sy c6 mat).

Bazo duoc str dung 1a, vi duy, mubi kim loai kiém véi axit cacbonic nhu
lithi cacbonat, natri cacbonat va kali cacbonat; mudi kim loai kiém véi axit
hydro cacbonic nhu lithi hydro cacbonat, natri hydro cacbonat va kali hydro
cacbonat; hydrua kim loai kiém nhu lithi hydrua, natri hydrua va kali hydrua;
hydroxit kim loai kiém nhu lithi hydroxit, natri hydroxit va kali hydroxit;
alkoxit kim loai kiém nhu lithi metoxit, natri metoxit, natri etoxit va kali t-
butoxit; hodc amin hftu co nhu trietylamin, tributylamin, N,N-diisopropyl-

etylamin, N-metyl-morpholin, pyridin, 4-(N,N-dimetylamino)pyridin, N,N-
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dimetylanilin, N,N-dietylanilin, 1,5-diazabixyclo[4,3,0]non-5-en, 1,4-diaza-
bixyclo[2,2,2]octan (DABCO) va 1,8-diazabixyclo[5,4,0]-7-undexen (DBU) va
t5t hon néu no6 13 amin hitu co va tdt nhdt 1 trietylamin, 4-(N,N-

dimetylamino)pyridin hodc N,N-diisopropyletylamin.

Dung moéi dugc st dung khong bi gidi han cu thé, mién sao no tro voéi
phan Ung hién tai, nhung n6 co thé 1, vi du, hydrocacbon béo nhu hexan,
heptan, ligroin va xdng; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen hdéa nhu metylen clorua, cloform, 1,2-dicloetan va cacbon
tetraclorua; ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan,
dimetoxyetan va dietylen glycol dimetyl ete; keton nhu axeton; amit nhu
formamit, dimetylformamit, dimetylaxetoamit va hexametylphosphoric axit
triamit; sulfoxit nhu dimetyl sulfoxit; hodc sulfolan, va 6t hon néu no 1a
hydrocacbon halogen hoa, ete hodc amit va t&t nhét 12 metylen clorua, cloform,

tetrahydrofuran, dioxan hodc dimetylformamit.

Nhiét do phan Gng thay dbi, tiy thudc vao hop chét nguyén lidu thd,
chét halogen héa va twong tu, nhung n6 thuong nim trong khoang tir -20°C dén
150°C trong phan tng cua chét halogen hoa véi hop chét c¢6 cac cong thic
chung (III) dén (V) va con trong phan tng clia axit halogenua v6i hop chét (II)
va tdt hon 12 ndm trong khoang tir -10°C dén 100°C trong phan tmg clia chat
halogen hoa véi hgp chét c6 cac cong thirc chung (II1) dén (V) va nim trong
khoang tir -20°C dén 100°C trong phan {mg cua axit halogenua vé&i hop chit
(1D).
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Thoi gian phan tng thay ddi, tiy thudc vao hop chit nguyén liéu tho,
chat halogen hoa, nhiét do phan ung va tuong tu, nhung né thudng nim trong
khoang tir 30 phut dén 80 gid va tot hon 14 1 gio dén 48 giod trong phan tng cua
chét halogen héa véi hop chit ¢6 cong thie (IIT) dén (V) va con trong phan Gng

cta axit halogenua v6i hop chét (II).

(b) Phuong phap este hoat dong

Phuong phép este hoat dong duogc tién hanh bang cach cho hop chét c6
cac cong thirc chung (III) dén (V) phan Gng v6i chat este hoa hoat dong trong
dung moéi tro va bang cach cho este hoa hoat dong thu duoc phan vng véi hop
chét (IT) véi su c6 mat hodc khong c6 mat cua bazo (tét hon 1a véi su c6 mit)
trong dung mdi tro. Ngoai ra, phuong phap este hoat dong 1a con duoc tién
hanh bang cach bd sung chét este hoa hoat dong vao bazo véi su c¢6 mit cia

hop chét c6 cac cong thire chung (I11) dén (V) va hop chét c6 cong thire (I1).

Chét este hoa hoat dong dugc str dung co thé 1a, vi du, hop chit N-
hydroxy nhu N-hydroxysucxinimit, 1-hydroxybenzotriazol va N-hydroxy-5-
norbornen-2,3-dicacboxyimit; disulfua hop chit nhu dipyridyl disulfua;
cacbodiimit nhu N,N'-diisopropyl-cacbodiimit, dixyclohexylcacbodiimit, 1-
etyl-3-(3-di-metylaminopropyl)cacbodiimit hydroclorua va bis-(trimetylsilyl)-
cacbodiimit; 1,1'-cacbonylbis-1H-imidazol; 4-(4,6-dimetoxy-1,3,5-triazin-2-
yl)-4-metyl-morpholinium clorua (DMTMM), diphenylphosphoric axit azit,
hexaflophosphoric axit benzotriazol-1-yloxy-tris(dimetylamino)phosphonium

hoac triphenylphopshin va t6t hon néu no 1a N, N'-diisopropylcacbodiimit,
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dixyclohexylcacbodiimit, 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit hydro-
clorua, 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium clorua
(DMTMM), axit diphenyl phosphoric azit hodc 1,1'-cacbonylbis-1H-imidazol
va tbt nhit 1a N,N'-di-isopropylcacbodiimit, 1-etyl-3-(3-dimetylaminopropyl)-
cacbodiimit hydroclorua, 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metyl-

morpholinium clorua (DMTMM) hodc 1,1'-cacbonylbis-1H-imidazol.

Dung mdi dugce st dung khong bi gidi han cu thé, mién sao no tro véi
phan Ung hién tai, nhung n6 co thé 13, vi du, hydrocacbon béo nhu hexan,
heptan, ligroin va xdng; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen hdéa nhu metylen clorua, 1,2-dicloetan va cacbon
tetraclorua; ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan,
dimetoxyetan va dietylen glycol dimetyl ete; keton nhu axeton; amit nhu
formamit, dimetylformamit, dimetylaxetoamit va hexametylphosphoric triamit;
sulfoxit nhu dimetyl sulfoxit; hodc sulfolan, va t5t hon néu né 1a hydrocacbon
halogen hoa, ete hodc amit va tdt nhat 1a metylen clorua, 1,2-dicloetan, dioxan,

tetrahydrofuran hodc dimetylformamit.

Bazo dugc str dung 1a, vi du, bazo tuong tu nhu céc chat dugc str dung
trong "(a) phuong phép axit halogenua” néu trén, va t6t hon néu n6 14 amin hiru
co va tét nhdt 1a trietylamin, N,N-diisopropyletylamin hozc 4-(N,N-

dimetylamino)pyridin.

Nhiét do phan Ung thay dbi, ty thudc vao hop chit nguyén lidu thd,

bazo, chit este hoa hoat dong va tuong tu, nhung n6 thudng nam trong khoang
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tir -70°C dén 150°C va tét hon 1a -10°C dén 100°C trong phan Gng este hoa
hoat dong, va nim trong khoang tir -20°C dén 100°C va t6t hon 14 ndm trong
khoang tir 0°C dén 50°C trong phan tng cta este hoa hoat dong véi hop chat
(ID).

Thoi gian phan Gng thay dbi, tily thude vao hop chat nguyén liéu thd,
bazo, chit este hoa hoat dong, nhiét do phan Gmg va tuwong tu, nhung, trong
phan Gng este hoa hoat dong va con phan Ung cta este hda hoat dong véi hop
chét (I1), n6 thudong nim trong khoang tir 30 phut dén 10 ngay va tét hon 1 tir 1

gid dén 48 gio.

(C) Phuong phép hdn hop axit anhydrit

Phuong phap hdn hop axit anhydrit dugc tién hanh bang cach cho hop
chét c6 cac cong thire chung (III) dén (V) phan tng véi chat phan tng hdn hop
axit anhydrit v6i su c6 médt hodac khdong cd mit cua bazo (tét hon 1a véi su ¢co
mit) trong dung moi tro va bang cach cho hdn hop axit anhydrit thu dugc phan

g v6i hop chéat (IT) trong dung mai tro.

Bazo dugc st dung cé thé 1a, vi du, mubi kim loai kiém voi axit
cacbonic nhu lithi cacbonat, natri cacbonat va kali cacbonat; mudi kim loai
kiém véi axit hydro cacbonic nhu lithi hydro cacbonat, natri hydro cacbonat va
kali hydro cacbonat; hydrua kim loai kiém nhu lithi hydrua, natri hydrua va kali
hydrua; hydroxit kim loai kiém nhu lithi hydroxit, natri hydroxit va kali

hydroxit; alkoxit kim loai kiém nhu lithi metoxit, natri metoxit, natri etoxit va
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kali t-butoxit; hodc amin hftu co nhu trietylamin, tributylamin, N,N-
diisopropyletylamin, N-metyl- morpholin, pyridin, 4-(N,N-dimetylamino)-
pyridin, N,N-dimetylanilin, N,N-dietylanilin, 1,5-diazabi-xyclo[4,3,0]non-5-en,
1,4-diazabixyclo[2,2,2]octan (DABCO) va 1,8-diazabixyclo[5,4,0]-7-undexen
(DBU), va tot hon néu né 1a amin hitu co va tét nhét 1a trietylamin, N,N-

diisopropyletylamin hodc 4-(N,N-dimetylamino)pyridin.

Chét phan tGng hdn hop axit anhydrit duge st dung 13, vi du, Ci-Cs
alkyl haloformat nhu etyl cloformat va isobutyl cloformat; C;-Cs alkanoyl
halogenua nhu pivaloyl clorua; hodc axit di-Ci-Cs alkyl hodc di-Ce-Cis aryl
xyanophosphoric nhu dietyl xyanophosphonat va diphenyl xyanophosphonat,
va tot hon néu né 1a isobutyl cloformat, axit di-Ci-Ca alkyl xyanophosphoric
hodc axit diphenyl xyanophosphoric va t6t nhat 1a isobutyl cloformat hodc

dietyl xyanophosphonat.

Dung mdi tro dugc st dung trong san xuat hdn hop axit anhydrit khong
bi giéi han cu thé, mién sao né khong rc ché phan ting va hoa tan chét ban dau
dén mot mac do nao do, nhung no co thé 13, vi duy, hydrocacbon béo nhu hexan,
heptan, ligroin va xang; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen héa nhu metylen clorua, 1,2-dicloetan va cacbon tetra-
clorua; ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan, dimetoxy-
etan va dietylen glycol dimetyl ete; keton nhu axeton; amit nhu formamit,
dimetylformamit, dimetylaxetoamit va hexametylphosphoric triamit; sulfoxit
nhu dimetyl sulfoxit; hodc sulfolan, va t6t hon néu né 1a hydrocacbon halogen

hoa, ete hodc amit va tdt nhit 1a metylen clorua, tetrahydrofuran hodc
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dimetylformamit.

Nhiét d6 phan Gmg trong qua trinh san xuit hdn hop axit anhydrit thay
d6i, tuy thudc vao hop chét nguyén lidu thd, bazo, thanh phin hén hop axit
anhydrit va tuong tu, nhung né thuong nim trong khoang tir -50°C dén 100°C

va tdt hon 1a nam trong khoang tir -20°C dén 60°C.

Thoi gian phan ing trong qua trinh san xuat hdn hop axit anhydrit thay
doi, tiy thudc vao hop chét nguyén liéu thd, bazo, chit phan tng ctia hdn hop
axit anhydrit, nhiét do phan Ung va twong tw, nhung né thudng nim trong

khoang tir 30 phut dén 1 tudn va tét hon 14 1 gid dén 3 ngay.

Phan tng ctia hdn hop axit anhydrit vi hop chét (II) dugc tién hanh
voi su ¢6 mat hodc khong cd mit cia bazo (t6t hon 13 v6i su c6 mit) trong
dung mdi tro, va bazo va dung moi tro dugc st dung 1a tuong tu véi céc chét

duoc st dung trong phan Ung tao ra hon hgp axit anhydrit néu trén.

Nhiét d6 phan tmg ctia hdn hop axit anhydrit véi hop chét (IT) thay dbi,
thy thudc vao hop chat nguyén lidu thd, bazo va tuong tu, nhung nd thudng

nim trong khoang tir -30°C dén 100°C va tbt hon 1a tir 0°C dén 80°C.

Thoi gian phan tng ciia hdn hop axit anhydrit v6i hop chat (II) thay
dbi, tuy thudc vao hop chét nguyén li€u thd, bazo, nhiét dd phan Gng va tuong
tu, nhung no thuong nam trong khoang tir 5 phut dén 24 gio va t6t hon 14 tir 30

phut dén 16 gio.
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Ngoai ra, khi axit di-C-Cs alkyl xyanophosphoric hodc axit di-Ce-C14
aryl xyanophosphoric dugc st dung trong phan tng ctia phuong phap B, hop
chét (II) va hop chit ¢6 cong thire (I11) dén (V) ¢6 thé con duge phan Gmg truc

ti€p vai sy cd mat cua bazo.

Sau khi két thuc phan ung cta Phwong phap B, hop chét quan tim
trong mdi phan tmg duge gom tir dung dich phan tmg theo cic phwong phap
thong thuong. Vi du, dung dich phan tng dugc trung hoa mot cach thich hop
hodc khi ¢6 mat chit khong tan, chit khong tan duoc loai bo mot cach thich
hop bang cach loc; nude va dung mdi hitu co khong tron 1dn véi nude nhu
etyl axetat hodc metylen clorua duge bd sung vao; 16p hitu co chtra hop chat
quan tam la duoc tach, rua béng, vi du, nudce, lam kho trén magie sulfat khan,
natri sulfat khan, natri hydro cacbonat khan va twong tw; va dung moi duogc cat
ra, nho d6 thu dugc hop chét quan tdm cua mdi phan tng. Ngoai ra, néu can,
theo cac phuong phap thong thuong (vi du, tai két tinh, sdc ky cot silicagel va
trong tu), hop chat quan tdm c6 thé duoc tinh ché tiép (hodc hdn hop phan tng

6 thé duoc tinh ché truc tiép).

Phuong phép C:
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trong d6 X, A, B, D, E, F va G c6 nghia gidng nhu nghia dugc mo ta
trén day, va R'“¥3R2C 13 khac nhau va 1a nhom c6 cdng thic -CO-A-B-D, nhom
c6 cong thuc -CO-E-F hodc nhém c6 cong thuc -CO-G. Tuy nhién, nhéom
hydroxy va nhém amino trong A, D, E va G dugc bdo v¢ va nhém cacboxy co

thé khong duge bao vé.

Phuong phap C 1a phuong phap san xuit hop chit c6 cac cong thic
chung (XIV) dén (XVI) (hop chét c6 cong thire (I) trong d6 R! ¥ R? 13 khac
nhau), va né dugc thuc hién bing cach ngung tu loai nuée hop chét co cong
thire chung (XII) va hop chét c6 cac cong thirc chung (IIT) dén (V). Tuy nhién,
nhu dugc thé hién bang cong thirc chung (XIII), R'C va R?C trong hop chit 13

trong cac to hop khéac nhau.

Phan Gng nay duoc tién hanh tuong tu véi phuwong phap B dugc mo ta
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trén day.
Phuong phap D:
X.__OH
| CDI
‘ S NN T G N
HO™ "X (1)
X _0-R2!
I
| SN S G N
R‘ID]_O X
(XVII)
R1D1 R2D1
_L SN H (XVIII)
=
_U_N/j‘ N/j\l (XIX)
— —
D-2 X 0-R2P2
> NN S G |
H-A-B-D (XX) |
R'P2-07 "X
H-E'-F (XXI) (XXIHI)
H=G'  (XXIl)
R1D2 -CO-A-B-D | -CO-E'-F -CO-G' -CO-A-B-D | -CO-E-F -CO-G'
R2D2 -CO-A-B-D | -CO-E-F -CO-G' H H H
(XXIV) (XXV) (XXV1) (XXVII) (XXVI) (XXIX)
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trong d6 X, B, D, va F ¢6 nghia giéng nhu nghia dugc mo ta trén day;
CDI 1a 1,1-cacbonylbis-1H-imidazol; R'P! la nhém imidazol-1-ylcacbonyl;
R?P! 13 nhém imidazol-1-ylcacbonyl hodc nguyén tr hydro; R!P? [a nhom c6
cong thuc -CO-A'-B-D trong d6 A' dugc mo ta trén day trong do gbc gin vao
nhom cacbonyl 1a nguyén tir oxy hodc nhém amino bac mot hodc bac hai, nhém
c6 cong thic -CO-E'-F trong d6 E' la E dugc mo ta trén day trong do gbc gin
vao nhom cacbonyl 1a nguyén tir oxy hodc nhdm amino bac mot hodc bac hai,
hodc nhém ¢é cong thie -CO-G' trong d6 G' 1a G duge mo ta trén day trong do
gbc gin vao nhém cacbonyl 1a nguyén tir oxy hodc nhém amino bac mot hodc
bac hai; va R?P2 ¢6 nghia gibng v4i R'P? hodc nguyén tir hydro. Tuy nhién,
nhom hydroxy va nhém amino trong A, D, E va G dugc bdo vé, va nhom

cacboxy c6 thé khong dugc bao vé.

Phuong phép D la phuong phdp san xuét hop chét c6 cac cong thic

chung (XXIV) dén (XXIX).

Budc diu tién 1a bude san xuét hop chit ¢6 cong thirc chung (XVII)
[(XVIID) dén (XIX)]. Budc nay dat dugc bang cach cho hop chit ¢6 cong thirc
(II) phan Gng vai 1,1'-cacbonylbis-1H-imidazol.

Phan ung nay duogc tién hanh twong tu véi (b) phuong phép este hoat
dong trong phuong phép B néu trén. Bazo ¢ thé khong c6 mit trong phan ting
nay.

Budc tht hai 1a bude san xuit hop chéit c¢6 cong thirc chung (XXIII)
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[(XXIV) va (XXIX)]. Budc nay dat duoc bang cach cho hop chit c6 cong thirc

chung (XVII) phan tng v6i hop chat co cac cong thire chung (XX) dén (XXII).

Khi hop chét ¢6 cac cong thire chung (XX), (XXI) va (XXII) ¢6 nhém
cacboxy, nhom hydroxyl hodc nhém sulfo & bude nay, cac hop chét nay c6 thé
dugc cho phan Gng trude véi clotrimetylsilan véi su ¢6 mit clia bazo dé silylat
hoa cac nhoém nay va bude nay co thé duoc tién hanh ma khong can tach hop

chét silylat hoa.

Phan tng nay duogc tién hanh tuong tu véi (b) phuwong phép este hoat

dong trong phuong phap B néu trén.

Dung mdi dugc sir dung khong bi gidi han cu thé, mién sao né tro véi
phan Ung hién tai, nhung no co thé 1a, vi du, hydrocacbon béo nhu hexan,
heptan, ligroin va xdng; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen héa nhu metylen clorua, 1,2-dicloetan va cacbon tetra-
clorua; ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan,
dimetoxyetan va dietylen glycol dimetyl ete; keton nhu axeton; amit nhu
formamit, dimetylformamit, dimetylaxetoamit va hexametylphosphoric triamit;
sulfoxit nhu dimetyl sulfoxit; hodc sulfolan, va tdt hon néu no 1a hydrocacbon
halogen hoa, ete hodc amit va tdt nhat 1a metylen clorua, 1,2-dicloetan, dioxan,

tetrahydrofuran hodc dimetylformamit.

Bazo dugc st dung la, vi du, bazo tuong tu nhu céc chit duge st dung

trong phuong phap B dugc mo ta trén day, va t6t hon néu n6 12 amin hitu co va
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t6t nhat 1a 4-(N,N-dimetylamino)pyridin, trietylamin hodc N,N-diisopropyl-

etylamin.

Nhiét d6 phan Gng thay ddi, tuy thudc vao hop chét nguyén lidu thé,
hop chit c6 cong thirc (IT) va (XVII) va tuong ty, nhung né thuong nim trong
khoéang tir -70°C dén 150°C va tét hon 1a tir -10°C dén 100°C trong phan tng
clia budc diu tién, va n6 ndm trong khoang tir -20°C dén 100°C va tdt hon 1a

0°C dén 50°C trong phan tng cia budc thit hai.

Thoi gian phan tung thay ddi, thy thudc vao hop chit nguyén lidu tho,
hop chét c6 cac cdng thirc chung (IT) va (XVII), nhiét do phan tmg va tuong tu,
nhung no thuong nam trong khoang tir 30 phut dén 10 ngay va t6t hon 1a 1 gio

dén 48 gio.

Phuong phap E:
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(XXX

trong d6 X c¢6 nghia gidng véi nghia duoc md ta trén day va EF! v EE?
la nhém dé tao thanh E cing véi -CONH- trong cong thirc chung (XXXIII).
Tuy nhién, nhém hydroxy va nhém amino trong EE! Y EE? duge bao vé va nhom

cacboxy c6 thé khong duoc bao Ve.

Phuong phap E 14 phuong phap san xudt hop chit cé cong thirc chung
(XXXIII).

Budce dau tién 13 bude san xudt hop chét co cong thirc chung (XXXI).
Budce nay dat dugc bang cach cho hop chét c¢6 cong thire chung (II) phan tGng

v6i hop chit ¢6 cong thire chung (XXX).

Phéan Ung nay duoc tién hanh tuong ty v6i phuong phap B duge mo ta

trén day.
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Buéc thir hai 1a bude san xuat hop chat c¢é cong thirc chung (XXXIII).
Budc nay dat duoc bang cach cho hop chit c6 cong thirc chung (XXXI) phan

g véi hop chit ¢ cong thie chung (XXXII).

Phan ting nay dugc tién hanh tuong tu véi phuong phép B dwoc mo ta
trén day. Nhom sulfo trong cong thirc chung (XXXII) ¢6 thé dugc cho phan tng
voi clotrimetylsilan véi sy ¢d mét cia bazo & budc nay dé silylat héa nhom nay,

va bude nay c6 thé duoc tién hanh ma khéng cén tach hop chét silylat hoa.
Trong khi d6, phuong phép E nay ¢6 thé con ap dung duoc cho phuong
phap san xudt hop chat c6 nhém amit trong A, D, E hodc G. Phan tng nay dat

dugc trong phuong phap tuong tu véi phuong phap B duge mo ta trén day.

Phuong phép F:
Phuong phép F-1
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trong d6 X, A, D, R* va R% ¢6 nghia gidng nhu nghia dugc mo ta trén
day, CDI la 1,1'-cacbonylbis-1H-imidazol va Boc 1a nhém t-butoxycacbonyl.
Tuy nhién, nhom hydroxy va nhém amino trong A va D duoc bédo v€ va nhom

cacboxy c6 thé khong duoc bao vé.
Phuong phap F (phuong phap F-1) la phuong phap san xuét hop chat

¢ cong thirc chung (XXXIX), 1a hop chét c¢6 cong thic chung (I) hodc (I

trong d6 B 1a nhom ureido.

Budc diu tién 12 budce san xuét hop chét ¢ cong thirc chung (XXXV).

Budce nay dat dugce biang cach cho hop chét c6 cong thirc chung (II) phan tng
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v6i hop chét c6 cong thire chung (XXXIV).

Phéan tng nay duoc tién hanh twong tu véi phuong phap B duge mo ta

trén day.

Budc thtt hai 1a bude san xudt hop chit ¢6 cong thire chung (XXXVI).
Budce nay dat duge bing cach loai bé nhém t-butoxycacbonyl 12 nhém bao vé

cho nhoém amino trong hop chit c6 cong thirc chung (XXXV).

Phén tmg nay duoc tién hanh tuong tu véi phuong phép A duge md ta

trén day.

Buéc thi ba 1a bude san xudt hop chit cé cong thirc chung (XXX VII).
Budc nay dat dugc bang cach cho phin tmg hop chit ¢6 cong thic chung

(XXXVI) véi 1,1'-cacbonylbis-1H-imidazol.

Phén Gng nay dugc tién hanh twong tu véi (b) phuong phép este hoat

dong trong phuong phap B dugc md ta trén day.
Buée tht tu 12 bude san xuét hop chit c6 cong thire chung (XXXIX).
Budc nay dat duoc bang cach cho hop chét ¢6 cong thire chung (XXXVII) phan

ung voi hop chét c6 cong thirc chung (XXXVIIID).

Khi hop chit c6 cong thirc chung (XXXVIII) c¢6 nhom cacboxy, nhém

hydroxyl hodc nhom sulfo ¢ bude nay, cac hop chét nay co thé duoc cho phan
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ung trudc véi clotrimetylsilan vdi sy ¢ mét cua bazo dé silylat héa cac nhom

nay, va bude nay c6 thé dugc tién hanh ma khong can tach hop chét silylat hoa.

Phan Gng nay duoc tién hanh tuong ty véi bude thir hai ctia phuong

phap D dugc mo ta trén day.

Phuong phép F-2
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(XXXIX)

trong d6 X, A, D, R* va R3 ¢6 nghia gidng nhu nghia duge mo ta trén
day va CDI la 1,1'-cacbonylbis-1H-imidazol. Tuy nhién, nhém hydroxy va
nhom amino trong A va D dugc bao v¢ va nhom cacboxy cé thé khong duoc

bao vé.
Phuong phap F (phuong phap F-2) Ia phuong phap san xuét hop chat
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¢6 cong thire chung (XXXIX).
Budgc diu tién 14 quy trinh san xuit hop chét c6 cong thirc chung (XL).
Budc nay dat duoc bang cach cho hop chét co cong thirc chung (XXXVIII)

phan g vdi 1,1'-cacbonylbis-1H-imidazol.

Phan tng ndy duogc tién hanh tuong tu véi (b) phuong phap este hoat

dong trong phuong phap B duge mo ta trén day.
Buéc tha hai 12 bude san xuét hop chét c¢6 cong thitc chung (XXXIX).
Budc nay dat duge bang cach cho hop chét c6 cong thire chung (XXXVI) phin

ung v6i hop chét ¢6 cong thire chung (XL).

Phan tUng nay dugc tién hanh tuong tu v6i bude thir hai cia phuong

phap D dugc mo ta trén day.

Phuong phap F-3

X O A-NH
| e Rt F3-1
) ) N Y U 0 -
NS
HN-A"T ~07 “X

D-N=C=0
OO0V
(XLI)
H
X OWVA'N‘W—N—D
| R*0O
, o | S PGPS T e N o
0 R
H
D—N—ﬂ—N—A/ﬂ\O X
(OXXXIX)
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trong d6 X, A, D va R? ¢ nghia gidng nhu nghia dugc md ta trén day.
Tuy nhién, nhém hydroxy va nhém amino trong A va D dugc bdo vé va nhom

cacboxyl c6 thé khong duge bao vé.

Phuong phap F (phuong phap F-3) l1a phuong phap san xuét hop chat

¢6 cong thirec chung (XXXIX") (hop chét trong d6 R’ 1a nguyén tir hydro).

Phan ung ndy duogc tién hanh bang cich cho hop chét c6 cong thirc
chung (XXXVI) phan ung v6i hop chét c¢6 cong thuc chung (XLI) trong dung

moi tro.

Dung moi dugc st dung khong bi gidi han cu thé, mién sao né tro voi
phan Ung hién tai, nhung no co thé 1a, vi du, hydrocacbon béo nhu hexan,
heptan, ligroin va xdng; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen héa nhu metylen clorua, 1,2-dicloetan va cacbon
tetraclorua; ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan,
dimetoxyetan va dietylen glycol dimetyl ete; keton nhu axeton; amit nhu
formamit, dimetylformamit, dimetylaxetoamit va hexametylphosphoric triamit;
sulfoxit nhu dimetyl sulfoxit; hodc sulfolan, va t6t hon néu no 1a hydrocacbon
halogen hoa, ete hodc amit va tdt nht 1a metylen clorua, 1,2-dicloetan, dioxan,

tetrahydrofuran hodc dimetylformamit.

Bazo 1a khong can thiét, nhung no cé thé duoc sir dung dé thuc diy

phéan tng nay. Vi du, bazo la bazo tuong ty nhu cac chét dugc st dung trong
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néu trén "(a) phuong phéap axit halogenua", va t6t hon néu n6 1a amin hiru co va
tdt nhét 1a trietylamin, 4-(N,N-dimetyl-amino)pyridin ho@c N,N-diisopropyl-

etylamin.

Nhiét do phan tGng thay ddi, tiy thudc vao hop chét nguyén lidu tho,
dung moi, bazo va tuong tu, nhung né thuong ndm trong khoang tir -70°C dén

150°C va tét hon 1a tr -10°C dén 100°C.

Thoi gian phan ung thay doi, tiy thudc vao hop chat nguyén liéu tho,
dung moi, bazo, nhiét dd phan ung va tuong tu, nhung né thuong nam trong

khoang tir 30 phut dén 3 ngay va tot hon 14 1 gio dén 48 gio.

Phuong phéap G:
1 G-1
R - B P 2.
alkylene'-Halo  , H-T'—alkylene? Q" ——m > —alkylene'—T'—alkylene?>—Q'
(XLIN (XLINY (XLIV)
G-2
—alkylene®-T2—H + Halo—alkylene*-Q? —— > —alkylene®~T2—alkylene*—Q?
(XLV) (XLVI) (XLVIN)

trong d6 “Halo” 1a nguyén tir halogen, T!-H va T?-H la, nhom amino,
nhém hydroxyl, nhém sulthydryl, nhém carbamoyl va tuong tu, gén vao nhom
alkylen va Q' Y2 Q*1a nhém c6 cdng thuc -CO-A-B-D, nhém -CO-E-F hodc
nhom -CO-G dugc md ta trén ddy lan luot 1a -alkylen'-T'-alkylen?-Q' va -

alkylen®-T?-alkylen*-Q?. Tuy nhién, nhém c6 nguyén tit hydro hoat dong nhu
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nhom hydroxy, nhom amino va nhém cacboxy trong alkylen!, alkylen?,

alkylen®, alkylen*, Q! va Q* dugcbéo vé.

Phuong phap G la phuong phap san xuét hop chit c6 cong thirc chung
(I) hoic hop chét c6 cong thirc chung (I') bing cach cho hop chit alkyl halogen
hoa c6 cong thirc chung (XLII) hodc hop chét alkyl halogen héa c6 cong thirc
chung (XLVI) phan tng v6i hop chit c6 cong thic chung (XLIII) hodc cong
thac (XLV) ¢6 nguyén tG hydro hoat dong nhu nhém amino, nhém hydroxyl,

nhom sulthydryl, nhém carbamoyl va tuong tu.

Céc budc G-1 va G-2 1a cac bude san xut hop chat (XLIV) va (XLVII)
c6 phan tir thé -alkylen!-T'-alkylen>-Q! ¥ -alkylen®-T%-alkylen*-Q? va ching
dat dugc bang cach cho hop chat (XLII) hodc hop chit (XLVI) phan ting véi

hop chat (XLIII) hodc (XLV) v6i sy c6 mit cla bazo trong dung moi tro.

Bazo dugc st dung khong bi gidi han cu thé, mién sao n6 duoc st dung
trong cac phan ing hitu co thong thuong lam bazo, nhung né c6 thé 1a, vi du,
mudi kim loai kiém v&i axit cacbonic nhu lithi cacbonat, natri cacbonat, kali
cacbonat va xeri cacbonat; mubi kim loai kiém véi axit hydro cacbonicnhu lithi
hydro cacbonat, natri hydro cacbonat va kali hydro cacbonat; hydrua kim loai
kiém nhu lithi hydrua, natri hydrua va kali hydrua; hydroxit kim loai kiém nhu
lithi hydroxit, natri hydroxit va kali hydroxit; alkoxit kim loai kiém nhu lithi
metoxit, natri metoxit, natri etoxit va kali t-butoxit; hodc amin hitu co nhu
trietylamin, tributylamin, 4-(N,N-dimetylamino)pyridin, N,N-diisopropyletyl-

amin, N-metylmorpholin, pyridin, N,N-dimetylanilin, N,N-dietylanilin, 1,5-
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diazabixyclo-[4,3,0]non-5-en, 1,4-diazabixyclo[2,2,2]octan (DABCO) va 1,8-
diazabixyclo[5,4,0]-7-undexen (DBU), va tét hon néu no 1a 4-(N,N-dimetyl-
amino)pyridin, N,N-diisopropyletylamin, hydrua kim loai kiém hozc mubi kim
loai kiém véi axit cacbonic va tét nhit 13 4-(N,N-dimetylamino)pyridin, N,N-

diisopropyletylamin, natri hydrua, kali cacbonat hodc xeri cacbonat.

Dung moéi dugc st dung khong bi gidi han cu thé, mién sao n6 tro vai
phan Gng hién tai, nhung nd cé thé 13, vi du, hydrocacbon béo nhu hexan,
heptan, ligroin va xdng; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen héa nhu cloform, metylen clorua, 1,2-dicloetan va cacbon
tetraclorua; este nhu metyl axetat, etyl axetat, propyl axetat, butyl axetat va
dietyl cacbonat; keton nhu axeton va metyl etyl keton; ete nhu dietyl ete, diiso-
propyl ete, tetrahydrofuran, dioxan, dimetoxyetan va dietylen glycol dimetyl
ete; amit nhu formamit, dimetylformamit, dimetylaxetoamit va hexametyl-
phosphoric triamit; hodc hdn hop dung mai gbm cac dung mdi nay, va tt hon
néu no 1a hydrocacbon halogen hoa, ete hoac amit va tdt nhat 1a metylen clorua,

dioxan, tetrahydrofuran, dimetylformamit hodc dimetylaxetoamit.

Nhiét do phan tmg thay dbi, tiy thudc vao hop chét nguyén lidu tho,
bazo dugce st dung, dung moi va tuong tu, nhung né thuong nim trong khoang

tir -20°C dén nhiét do diém soi cua dung méi va tét hon 1a tir 0°C dén 100°C.
Thoi gian phan Gng thay doi, tiy thudc vao hop chit nguyén liéu tho,
bazo dugc st dung, dung moi, nhiét do phan Gng va twong tu, nhung n6 thuong

nim trong khoang tr 30 phut dén 5 ngay va tot hon 1a 1 gio dén 3 ngay.
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Khi nhém amino c¢6 mat trong cdu tric cta hop chit c6 cong thirc
chung (I), chét trung gian san xuét ctia né va tuong tu trong phuong phép san
xuit néu trén, nhém triphenylmetyl hodc nhém Boc ¢6 thé gin két mot cach
thich hgp dudi dang nhom bao v¢, va hon nita, nhém bao v¢ nay cé thé duogc
loai bd mdt cach thich hop ra khoi cadc nhém duge bao vé nay. Quy trinh nay cé
thé dugc tién hanh theo phuong phap da biét ro trong ky thuit hoa tong hop
hitu co, vi du, d6 1a, phuong phap cua T. W. Greene, (Protective Groups in
Organic Synthesis), JohnWiley & Sons; va cua J. F. W. Mcomie, (Protective

Groups in Organic Synthesis), Plenum Press.

Vi dy, khi nhém amino duoc bao vé bing nhém triphenylmetyl, viéc
bao vé dugc tién hanh bing cach cho hop chait duoc bio vé phan tng voéi
triphenylmetyl clorua hodc triphenylmetyl bromua thuong ¢ nhiét do 0°C dén
nhiét do diém soi cia dung méi (tbt hon 1a 0°C dén 70°C) trong 1 gio dén 5
ngay (t6t hon 1a 2 gid dén 2 ngay) v6i sy cé mit cla trietylamin hodc N,N-
diisopropyletyl- amin trong dimetylformamit, tetrahydrofuran, metylen clorua

hodc hdn hop dung mdi cua no.
Khi nhom amino dugc bao vé béng nhom Boc, viéc bao vé duogc tién
hanh bing cach cho hop chét duoc bao vé phan tng v6i di-t-butyl-di-cacbonat

trong dung moi tro.

Dung mdi dugc sit dung khong bi gidi han cy thé, mién sao no tro vdi

phan tng hién tai, nhung nd cé thé 1a, vi du, hydrocacbon béo nhu hexan,
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heptan, ligroin va xdng; hydrocacbon thom nhu benzen, toluen va xylen;
hydrocacbon halogen h6éa nhu cloform, metylen clorua, 1,2-dicloetan va cacbon
tetraclorua; este nhu metyl axetat, etyl axetat, propyl axetat, butyl axetat va
dietyl cacbonat; keton nhu axeton va metyl etyl keton; ete nhu dietyl ete, diiso-
propyl ete, tetrahydrofuran, dioxan, dimetoxyetan va dietylen glycol dimetyl
ete; amit nhu formamit, dimetylformamit, dimetylaxetoamit va hexametyl-
phosphoric triamit; hodc hdn hop dung méi gdbm céc dung méi nay, va tét hon
néu né 1 hydrocacbon halogen hoa hodc ete va tot nhit 14 cloform, metylen

clorua, 1,2-dicloetan, dietyl ete, tetrahydrofuran hodc dioxan.

Nhiét d6 phan tng thay ddi, tiy thudc vao hop chit nguyén liéu tho,
dung moi va tuong tu, nhung n6 thuong nam trong khoang tir 0°C dén nhiét do

diém s6i ctia dung méi va t6t hon 1a tir 0°C dén 70°C.

Thoi gian phan ung thay dbi, tuy thudc vao hop chit nguyén lidu thé,
dung moi, nhiét d6 phan ung va tuong tu, nhung né thuong nam trong khoang

tir 1 gior dén 5 ngay va t6t hon 13 tir 2 gio dén 2 ngay.

Viéc loai bé nhom Boc duge tién hanh tuong tu véi phuong phap A

duoc md ta trén ddy bang cach cho phan Gmg véi axit.

Ngoai ra, khi nhém cacboxy c6 mit trong ciu tric ctia hop chét cé
cong thtrc chung (1), chét trung gian san xuét ctia né va tuong tu trong phuong
phép san xuét néu trén, nhoém cacboxy co thé mot duogc chuyén hoa mot cach

thich hgp thanh nhém Ci-Cg alkoxycacbonyl, va tiép d6, nhom Ci-Cg alkoxy-
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cacbonyl nay co thé duoc chuyén héa lai mot cach thich hop thanh nhoém
cacboxy. Viéc chuyén hoa thanh nhém cacboxy tir nhém C;-Cs alkoxycacbonyl
duge tién hanh tuong ty voi phuong phap A duoc mod ta trén ddy, va viéc
chuyén héa thanh nhom Ci-Cs alkoxycacbonyl tir nhém cacboxy dugc tién

hanh tuong tu véi phuong phap B duge mo ta trén day.

Thém vao do, khi nhém hydroxy c6 mat trong ciu tric ctia hop chit cé
cong thure chung (1), chit trung gian san xuét ctia né va tuong tu trong phuong
phép san xudt néu trén, nhém hydroxy c6 thé duoc bao vé, néu mudn, va nhom
bao vé nhom hydroxyl co thé duoc loai béd mot cach thich hop, néu can. Viéc
bao vé& nhém hydroxy va viéc loai bé nhéom bao vé dugce tién hanh theo, vi du,
quy trinh dugc mo ta trong céc tai liéu chuyén nganh li€n quan dén nhom bao

vé dugc md ta duoi day.

Céc tai liéu chuyén nganh lién quan dén nhém bdo vé l1a nhu duoc mo

ta dudi day.

Tai liéu chuyén nganh: PROTECTIVE GROUPS IN ORGANIC
SYNTHESIS, Theodora W. Greene & Peter G. M. Wuts, JOHN WILEY &
SONS, INC.,

PROTECTING GROUPS IN ORGANIC SYNTHESIS, James R.
Hanson, Sheffield Academic Press, Blackwell Science., and

PROTECTIVE GROUPS IN ORGANIC CHEMISTRY, J. F. W.

McOmie, PLENUM PRESS.
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Ngoai ra, phuong phép san xudt duge md ta trén day con dugce tién
hanh theo, vi du, phuong phép trong tai li¢u chuyén nganh dugc mo ta dudi

day.

Tai liéu chuyén nganh: FORMATION OF C-C BONDS, Jean Mathieu
& Jean Weill-Raynal, Preface, D. H. R. Barton, Georg Thieme Publishers.,

ORGANIC SYNTHESES, Henry Gilman, Editor-in-Chief, JOHN
WILEY & SONS, INC,,

ORGANIC REACTIONS, Roger Adams, Editor-in-Chief, JOHN
WILEY & SONS, INC.,

REAGENTS FOR ORGANIC SYNTHESIS, Louis F. Fieser and Mary
Fieser, JOHN WILEY & SONS, INC.,

THE CHEMISTRY OF FUNCTIONAL GROUPS, Saul Patai,
INTERSCIENCE PUBLISHERS, division of JOHN WILEY & SONS, INC.,

COMPREHENSIVE ORGANIC TRANSFORMATIONS, Richard C.
Larock, VCH Publishers, Inc.,

COMPREHENSIVE ORGANIC CHEMISTRY, Sir Derek Barton,
F.R.S. and W. David Ollis, F.R.S., PERGAMON PRESS.,

COMPREHENSIVE ORGANIC SYNTHESIS, Barry M, Trost,
PERGAMON PRESS., va

COMPREHENSIVE ORGANIC FUNCTIONAL GROUP
TRANSFORMATIONS, Alan R. Katritzky, FRS, Otto Meth-Cohn, Charles W.
Rees, FRS, PERGAMON PRESS.

Hop chét (I) theo sang ché ¢6 thé c6 mot hodc nhiéu loai dang tinh thé
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hodc dang phi tinh thé. V& phuong phap san xuit cic khéc nhau dang tinh thé,
chung c6 thé duoc tao ra bang phuong phap dé thu duoc tinh thé da hinh trong
hoat chit ctia thude. Vi du vé phuong phép san xuét cdc dang tinh thé bao gbm
phuong phap hoa tan hop chét (I) theo sang ché trong dung méi va két tia hop
chét (I) bang cach bd sung dung mdi nghéo vao; phuong phap két tia hop chét
(I) bang cach chung cat dung moi; phuong phép két tiia hop chat (I) bang cach
giam nhiét do va twong tu, va c6 thé két hop cac phuong phap nay. Tinh thé cua
hop chét (I) theo sang ché c6 thé duogc két tha mét cach chon loc va d& dang
bang cach bd sung mam tinh thé mong muén. Dang phi tinh thé ¢6 thé dugc tao
ra bing cach st dung phuong phap dé thu duoc dang phi tinh thé trong hoat
chét ctia thude. Vi du, vi du vé phuong phép san xuét dang phi tinh thé bao gdm
phuong phép gia ting tdc do két taa tai thoi diém tao ra dang tinh thé dugc mo
ta trén day, phuong phap bd sung chit wc ché két tinh héa nhu polyme tai thoi
diém hoa tan, phuong phap nong chay sir dung chét ép din hai truc bang cach

bd sung chét 1am giam diém chay va twong tu.

Chét tri lidu theo sang ché dugc giai thich dudi day. Miac du, thude
duoc giai thich dudi dang chat tri liéu theo sang ché, cac chét tri liéu nay con

bao gdm nghia 14 chat cai thién va chit phong ngira, trir khi c6 quy dinh khéc.

Dan xudt carotenoit theo sang ché co cu triic hoa hoc duy nhét, va vi
ly do do, nd c6 do tan trong nude tdt, ¢6 kha ning lién két sinh hoc cao hon
carotenoit dang tu do c6 trong tu nhién hodc dan xuit carotenoit ciia este axit
béo va 12 hitu ich dé lam hoat cht cho thudc ding cho dong vat mau nong, ké

ca nguoi. Khi carotenoit dang tu do nhu astaxanthin la hoat chit, nhom axyl
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gdn vao oxy phan tir & vi tri 3 trong vong 6 canh & ca hai dau cua phén tir duge
tach bing esteaza va tuong tw, va dang tu do thu dugc hoat dong trong trudng
hop khi carotenoit c6 hoat tinh trong co thé sdng. Ngoai ra, carotenoit dugc thé
hién bang chinh cong thirc chung (I) theo sang ché hodc hop chit trong do gbc
lién két ure, gbc lién két amit hodc gbc lién két este duoc tach trong clu truc
phan tu, c6 thé ¢ hoat tinh duoc ly. Trong khi do, carotenoit dang tu do c6 do
két tinh cao, va khé thuc hién viée cai thién mét cach dang ké do tan trong nudc
bang cach st dung phuong phép thuong duoc stir dung dé cai thién do tan cia
thudc ¢6 do tan kém nhu tao thanh thé phan tan ran bang cach st dung polyme,
bd sung chit hoa tan va twong tu. Vi Iy do d6, didu quan trong 1a cén phai cai

thién do tan trong nude dé d& lién két sinh hoc.

Dan xudt carotenoit theo sang ché c6 tac dung dbi véi cac bénh co lién
quan dén oxy hoat dong va trong do tac dung chita bénh dugc x4c nhén béng
carotenoit dang tu do. Vi du v& bénh ¢6 lién quan dén oxy hoat dong 13 bénh co
thé duogc cai thién hodc phong ngtra bao gé)m, vi du, bénh m& mau cao, bénh
béo phi, giam dung nap glucoza, cao huyét ap, ching khang insulin, hoi chiing
chuyén héa, bénh gan nhiém md, bénh tiéu duong, bién chirng do bénh tiéu
duong (vi du, bénh vdng mac, bénh than, bénh than kinh, duc thuy tinh thé,
bénh mach vanh, ching nhoi mau ndo va tuong tu), viém gan nhiém md, viém
gan nhiém md& khong do ruou (NASH), viém gan C, ching xo cung dong
mach, bénh tidu duong khi mang thai, hdi chiing budng trimg da nang, bénh tim
mach (vi du, bénh thiéu mau cuc bd hoic chiing nhdi méu co tim), chiing suy
tim, ching xo vita dong mach, bénh that nghé&n mach mau, ton thuong té bao

do bénh thiéu mau cuc bd (vi dy, ton thuong ndo do v& mach mau ndo va tuong
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tu), gut, bénh viém (vi dy, viém xuong khép, dau, sbt, viem khép dang thép,
bénh viém loét dai trang, mun tring c4, chay néng, bénh vay nén, eczema, bénh
di tng, ching viém da di ing, bénh hen, loét da day-rudt, ching suy mon, bénh
ty mién, viém tuy va tuong tu), loét da day, ung thu, chimg lodng xwong, duc
thity tinh thé, glocom, thoai héa hoang diém do tudi tac, bénh kho mit, chung
moi mét, bénh Alzheimer, chting trdm cam, r6i loan ludng cuc, bénh tam than
phén liét, chitng mét moéi man tinh, ching teo co sau dot quy, chung xo cing
teo co mot bén, bénh teo co, bénh nhuge co, ching suy mon, tdc dung Uc ché
axit uric, tdc dung kich thich moc toc, lam lanh vét thuong va hdi phuc sau
phau thuit. Ngoai ra, chét tri liéu theo séng ché co thé con dugc st dung lam, vi

du, chat bao quan céc co quan hodc chat bado quan da nudi cay, sun va tuong ty.

Tét hon 14, chét tri lidu theo sang ché 1a chat phong ngira va/hodc chat
tri liéu bénh bénh kho mat, chiing moi mét, duc thuy tinh thé, glocom, thoai hoa
hoang diém do tudi tac, viém gan nhiém m&, viém gan nhiém m& khong do
ruou, ching khang insulin, bénh tiéu dudng, bién chimg do bénh tiéu duong,
cao huyét 4p, bénh m& mau cao, ching suy tim, bénh Alzheimer, ching viém

da di img, bénh nhugc co va ung thu.

T8t nht 13, chét tri lidu theo sang ché dung cho bénh bénh khd mit,

viém gan nhiém m& khong do rugu, chiing suy tim va ching viém da di ting.
Ngoai ra, dan xuit carotenoit theo séng ché c6 thé duogc tron véi cac
hoat chét khac trong td hop. Tac dung cua céac hoat chét khéac c6 thé duoc lua

chon, tuy thudc vao dac tinh ctia hoat chét khéac nhu tac dung bd sung 13n nhau,

-161-



23577

tac dung hiép dong, giam tic dung phu clia hoat chét khac va tuong tu. Vi du vé
hoat chét khac bao gém chit hoat hoa RXR, sulfonyl ure, chit Gc ché o-
glucosidaza, ché phém insulin, chit uc ché aldoza reductaza, biguanit, chét uc
ché DPP-IV, hop chit lién quan dén GLP-1, hop chét statin, chat tic ché tong
hop squalen, hop chét géc fibrat, chat taing tdc di hoa LDL, chét Gc ché enzym
chuyén hoa angiotensin, chat d6i khang angiotensin II, chét (rc ché renin, chat
débi khang canxi, chét ddbi khang thu thé aldosteron, thudc loi tiéu, chét uc ché
secretaza, chit chdng khéi u, chit phong ngira va/hodc chét tri liéu bénh tiéu
dudng, chit phong nglra va/hoic chét tri liéu cac bién chung do bénh tiéu
dudng, thude khang viém steroit va phi steroit. Tét hon 14, vi du v& hoat chit
khac duoc st dung két hop bao gdm hop chét statin, chit tc ché enzym chuyén
hoa angiotensin, chit dbi khang angiotensin II, chét Gc ché renin, chit ddi
khéng canxi, chit d6i khang thy thé aldosteron, thude 1oi tiéu, chit chong khéi
u, chit phong ngira va/hodc chit tri liéu bénh tiéu duong, chat phong ngira
va/hodc chét tri lidu céc bién ching do bénh tiéu duong, thube khang viém

steroit va phi steroit.

Khi dung két hop véi steroit, c6 thé phai ngin chin hodc phong nglra
bénh teo co vi d6 1a rdi loan do viéc dung steroit 1au dai. Khi dung két hop v6i
NSAIDs (non-steroidal anti-inflammatory drug-thuéc khang viém khong

steroit), c6 thé phai ngan chin hodc phong nglra bénh da day do NSAIDs.
Khi din xuét carotenoit theo sang ché duoc st dung lam chét tri liéu
hodc chit phong ngira néu trén, ban than dan xuét carotenoit hozic duéi dang, vi

du, vién nén, vién nang, thudc com, bot, xiro va tuong tu, dugc bao che bang
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c4ch tron mot cach thich hop vai phu gia duge dugc dung nhu ta duoc, chét gay
ra, chat két dinh va twong tu, duoc ding qua dudng miéng. Theo cch khéc, dan
xuét carotenoit theo sang ché co thé duge diing ngoai dudng tiéu hoa dudi dang
thudc tiém, thubc nhé mét, thubc dan, ché phdm hép thu qua da va tuong tu.
DAan xudt carotenoit theo sang ché khac biét v6i carotenoit hodc dan XuAt
carotenoit hién hanh khong ¢ di d6 tan trong nudc va nd con hitu hi€u véi cac

bénh doi hoi viée dung & dang 16ng nhu thube nhod mit va thudc tiém.

Cac ché pham nay dugc bao ché theo phuong phép da biét rd bang cach
sir dung cac phu gia nhu t&4 dugc (vi du, n6 ¢6 thé 1a t4 duoc hitu co bao gém
din xuit duong nhu lactoza, sucroza, glucoza, mannitol va sorbitol; dan xuét
tinh bot nhu tinh bot ngd, tinh bot khoai tdy, a tinh bdt va dextrin; dAn xuét
xenluloza nhu xenluloza vi tinh thé; acaxia; dextran; va pululan; hodc t4 duogc
vO co bao g61n din xuit mudi axit silixic nhu axit silixic khan nhe, nhom silicat
tdng hop, canxi silicat va magie nhom metasilicat; mudi axit phosphoric nhur
canxi hydro phosphat; mubi axit cacbonic nhu canxi cacbonat; mudi axit
sulfuric nhu canxi sulfat; va tuong tu), chit 1am tron (vi dy, n6 co thé 1a mudi
kim loai cta axit stearic nhu axit stearic, canxi stearat va magie stearat; bt talc;
silic oxit keo; Veegum; sap nhu sap Gay; axit boric; axit adipic; mudi axit
sulfuric nhu natri sulfat; glycol; axit fumaric; natri benzoat; axit amin nhu DL
leuxin; peptit; mudi natri ctia axit béo; mudi axit lauryl sulfuric nhu natri lauryl
sulfat va magie lauryl sulfat; axit silixic nhu axit silixic khan va axit silixic
hydrat; hodc dan xuét tinh bdt néu trén), chit két dinh (vi dy, nd co thé 1a
hydroxypropyl xenluloza, hydroxypropylmetyl xenluloza, polyvinylpyrolidon,

macrogol hodc hop chét tuong tu véi ta duge néu trén), chét gdy ra (vi dy, no
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c6 thé 1a din xuit xenluloza nhu hydroxypropyl xenluloza dugc thé thip,
cacboxymetyl xenluloza, canxi cacboxymetyl xenluloza va natri cacboxymetyl
xenluloza lién két ngang ndi; tinh bdt/xenluloza dugc cai bién hoéa hoc nhu
cacboxymetyl tinh bt va natri cacboxymetyl tinh bdt; hodc polyvinylpyrolidon
lién két ngang), chit 1am 6n dinh (né c6 thé 1a paraoxybenzoat esfe nhu metyl
paraben va propyl paraben; ruou nhu clobutanol, ruou benzylic va rugu
phenyletylic; benzalkoni clorua; phenol nhu phenol va cresol; thimerosal; axit
dehydroaxetic; axit sorbic; va tuong tu), chit diéu vi (vi du, n6 ¢o thé 1a chét
tao ngot, axit thuc phém, huong li€u va tuong tu, ma thudong duge st dung),

chét pha lodng va twong tu.

Ché phdm 1éng nhu xiro, ché phim udng dugc, hdn dich, thudc nho
mét, thudc tiém va tuong tu c6 thé duge bao ché biang phuong phép thong
thuong voi sy cO mat cua chét diéu chinh d6 pH, chit dém, chét lam tan, chét
tao huyén phu, chét ding trwong, chét 6n dinh, chét bao quan va tuong tu, néu
can. Vi du vé& chit diéu chinh d6 pH c6 thé bao gbm, vi du, axit clohydric, natri
hydroxit, kali hydroxit, trietanolamin va tuong ty. Vi du vé chit dém co thé bao
gém, vi du, natri phosphat, natri axetat, natri borat, natri xitrat, natri aspartat va
tuong tu. Vi du vé chét tao huyén phi ¢ thé bao gdm, vi du, polysorbat 80,
metyl xenluloza, hydroxyetyl xenluloza, natri cacboxymetyl xenluloza,
polyoxyetylen sorbitan monolaurat, gom arabic, bot tragacanth, polyvinyl-
pyrolidon, glyxerin monostearat va tuong tu. Vi du v& chit 1am tan c6 thé bao
gdm, vi du, polysorbat 80, ddu thiu diu polyoxyetylen hydro héa, amit cia
nicotinic axit, polyoxyetylen sorbitan monolaurat, macrogol, etyl este cta axit

béo diu thau dau, vazalin, glyxerin, propylen glycol va tuong ty. Vi du vé chét

-164-



23577

6n dinh c6 thé bao g@)ln, vi du, natri sulfit, natri metabisulfit, natri xitrat, natri
edetat, monoetanolamin va twong tw. Vi du v& chét bao quan c6 thé bao gdm, vi
du, metyl p-hydroxybenzoat, etyl p-hydroxybenzoat, natri benzoat, axit sorbic,

phenol, cresol, clocresol, benzalkonium clorua, paraben va tuong tu.

V6i hop chat (I) theo sang ché, tét hon 14 bd sung, vi du, chit chng
oxy hoa, chit tao mau va tuong tu. Chét chéng oxy héa bao géln, vi du, natri
nitrit, axit ascorbic, natri ascorbat, L.-ascorbyl stearat, ascorbyl palmitat, natri
hydro sulfit, alpha-thioglycerin, erythorbic axit, cysteine hydroclorua, axit
xitric, tocopherol axetat, kali dicloisoxyanurat, dibutylhydroxytoluen, natri
thioglycolat, natri thiomalat, vitamin E, tocopherol, d-8-tocopherol, tocotrienol,
axit palmitic, ascorbic axit glucosit, natri pyrosulfit, butylhydroxyanisol, 1,3-
butylenglycol, benzotriazol, pentaerythrityl-tetrakis[3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionat], propyl galat hodc 2-mercaptobenzimidazol va tbt
hon 1a tocopherol, tocopherol axetat, tocotrienol, ascorbyl palmitat hoac
ascorbic axit glucosit. ChAt tao mau c6 thé dugc tron vao vién nén hoic cé thé

duoc bo sung vao 16p gelatin cta vién nén dugc bao duong hodc vién nang.

Liéu luong ctia din xuét carotenoit theo sang ché 13 khac nhau, tiy
thudc vao triéu chung, tudi, duong ding va twong tu, nhung vi du, n6 nim
trong khoang tir 0,001 dén 500mg/kg thé trong va t6t hon 1a ndm trong khoang
tir 0,01 dén 50mg/kg thé trong trén mdi lan ding qua dudng miéng. Trong viéc
dung trong tinh mach, liu lugng cta dan xuét carotenoit theo sang ché nim
trong khoang ttr 0,001 dén 50mg/kg thé trong va tot hon 14 nim trong khoang tir

0,05 dén 10mg/kg thé trong trén moi lan ding. Nong do cia din xuét carotenoit
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trong viéc dung trong tinh mach c6 thé duge lya chon mot cach thich hop trong
khoang ham lugng tir 0,00001 dén 1,0% bang cach sir dung phuong phép thong

thuong dua trén lidu luong va lugng duoc ding clia ché phim léng.

Nong d6 cua din xuét carotenoit dé ding trong mét duge diéu chinh
trong khoang ham lugng tir 0,00001 dén 5,0% va (dan xuét carotenoit) dugc
nho tr mot dén vai giot trén mai 1an dung. S6 luong giot trong mdt ngay cé thé
dugc dit theo tin sb tir mot dén muoi lan, tuy thudc vao tac dung du dinh.
Nong do ctia dén xudt carotenoit 1a tot hon 12 nim trong khoang tir 0,001 dén

1,0%.

Ngoai tng dung lam thubc, din xuit carotenoit theo sang ché co thé
dugc st dung dudi dang chét cai thién viéc nhudm lai cudi cung hoac chét cai
thién san luong hodc kha ning séng sot tai thoi diém thu thai béng cach cho
dong vat an din xudt carotenoit, hodc chat bao vé cac co quan tai thoi diém ciy

ghép.

Vi du thwe hién sang ché

Dudi day, sé& trinh bay céc vi du, vi du tham khdo, vi du thtr nghiém va
vi du ché phém va sang ché s& duogc giai thich thém mot cach cu thé, nhung
pham vi ctia sang ché khong bi gidi han boi cac vi du nay.
Vi du (1) (Hop chét vi du s6 2-1)

Axit  2-[3-(4-[18-[4-{3-(2-sulfoetylaminocacbonyl)-propionyloxy} -

2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-
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1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl)propionylamino]etansulfonic

B6 sung di-metylformamit khan (70ml) va tiép theo, N,N-
diisopropyletylamin (19,86g) vao hdn hop gém 6-(3-cacboxypropionyloxy)-3-
[18-]4-(3-cacboxypropionyloxy)-2,6,6-trimetyl-3-oxo-1-xyclohexenyl]-
3,7,12,1 6-fetrametyloctadeca- 1,3,5,7,9,11,13,15,17-nonaenyl]-2,4,4-trimetyl-2-
xyclohexen-1-on (6,11g), taurin (3,82g) va N-hydroxy-5-norbornen-2,3-
dicacboximit (2,75g), va binh phan tng duogc thay thé bing argon. B sung 1-
etyl-3-(3-dimetylaminopropyl)cacbodiimit hydroclorua (6,11g) vao hdn hop
nay, va hdn hop nay duge khudy trong thoi gian 4 ngy & nhiét do trong phong.
B6 sung n-hexan (300ml) vao va 16p n-hexan dugc loai bod bing cach gan, va
bd sung mot luong n-hexan nita (300ml) vao cin nay va tién hanh thao tac
trong ty. Can dugc tinh ché bang sic ky cot silicagel (chét rira giai; metylen
clorua : metanol = 3 : 1 dén 2 : 1) va tinh thé thu duoc tir dung dich etyl axetat-
n-hexan. Tinh thé thu duoc dugc rira béng metanol dé thu duoc hop chét néu &
dé muc nay (0,751g) dudi dang bot mau den hoi dé.

'H-NMR (8, ppm) (DMSO-ds): 1,19(s, 6H), 1,33(s, 6H), 1,81(s, 6H), 1,97-
2,00(m, 16H), 2,36-2,38(m, 4H), 2,51-2,59(m, 8H), 3,18-3,33(m, 4H, bi chéng
1én dinh ctia nudc), 5,40-5,44(dd, 2H), 6,28-6,76(m, 14H), 7,82(t, 2H)

Vi du (2) (Hop chét vi du sb 1-2)
Axit 4-{18-[4-cacboxymetylsulfinylaxetoxy-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl}-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetylsulfinyl-
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axetic

Phuong phép san xuit A

B6 sung axit 2,2'-sulfinyl diaxetic (8,35g), N,N-diisopropyletylamin
(17,1ml), 4-(N,N-dimetylamino)pyridin (1,23g) va metylen clorua (90ml),
N,N'-diisopropylcacbodiimit (7,8ml) vao dung dich chtra astaxanthin (3,00g),
va dung dich phan Uing nay dugc khudy trong thoi gian 3 gid. Viéc két thic cua
phan Ung dugc x4c nhén bang HPLC va dung dich chita metylen clorua va
N,N-diisopropyletylamin dugc c6 duéd1 ap suit giam. Can thu dugc duoc tinh
ché bing sic ky cot silicagel (chét rira giai; metylen clorua : metanol =2 : 1 dén
1 : 2). Can dugc tinh ché lai hai 1an bang sic ky cot silicagel (chét rira giai;
metylen clorua : metanol =2 : 1 dén 1 : 9). San phém tinh ché duge duogc hoa
tan trong metylen clorua (20ml) va bd sung dung dich axit clohydric IN (20ml)
vao do. Lép metylen clorua duge tach va dugc rira hai 14n bang dung dich nudc
mudi bao hoa, va két tia chét ran mau den hoi do dugc gom béng cach loc va
sdy kho dé thu dugc hop chét néu & d& muc nay (38mg) dudi dang bot mau den
hoi do.
'H-NMR 400 MHz (DMSO-de):6 6,79-6,29(14H, m), 5,55-5,50(2H, m), 4,24-
3,86(8H, m), 2,07-2,03(4H, m), 2,01(6H, s), 1,97(6H, s), 1,83(6H, s), 1,35(6H,
s), 1,21(6H,s)
Phé khdi: -ESI, m/z = 891,34 (M)

Phuong phép san xuit B
B6 sung nhd giot axit 2,2'-sulfinyl diaxetic (4,18g), N,N-

diisopropyletylamin (8,5ml), 4-(N,N-dimetylamino)pyridin (0,61g) va metylen
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clorua (45ml), N,N'-diisopropylcacbodiimit (3,9ml) vao dung dich chua 6-
hydroxy-3-(18-[4-hydroxy-2,6,6-trimetyl-3-oxo-1-xyclohexenyl]-3,7,12,16-
tetrametyl-octadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-2,4 ,4-trimetyl-2-
xyclohexen-1-on (astaxanthin) (1,50g), va dung dich phan ng nay dugc khudy
trong thoi gian 3 gid. Viée két thac ciia phan Gng dugc xac nhan bang HPLC va
tiép theo, metylen clorua (10ml), AQUALIC HL415 (NIPPON SHOKUBAI
CO., LTD., 5ml) va AQUALIC AS (NIPPON SHOKUBAI CO., LTD., 5g)
duge bd sung vao lién tiép. Hon hop phan ting dugc khudy trong thoi gian 15
phut va loc. Dich loc duoc c6 duéi ap suét gidm va cdn dugc séy kho dudi ap
sudt giam & nhiét do 40°C. Cin thu duoc duge tinh ché béng sdc ky cot
silicagel (chét rira giai; metylen clorua : metanol =2 : 1 dén 1 : 4) dé thu dugc
hop chét néu & dé muc nay (110mg) duéi dang bot mau den hoi do.

'"H-NMR 400 MHz (DMSO-ds): 8 6,78-6,29(14H, m), 5,51(2H, dd), 4,24(2H,
t), 3,85(2H, d), 3,75(2H, t), 3,54-3,50(2H, m), 2,09-2,06(4H, m), 2,00(6H, s),
1,97(6H, s), 1,83(6H, s), 1,35(6H, s), 1,21(6H, s)

Phé khéi: -ESI, m/z = 891,4426 (M-H")

Vi du (3) (Hop chét vi du sb 1-1)
Axit 4-{18-[4-cacboxymetylthioaxetoxy-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl}-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetylthioaxetic
Binh phan tng dugc thay thé bang argon, 6-hydroxy-3-(18-[4-
hydroxy-2,6,6-trimetyl-3-oxo-1-xyclohexenyl]-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl)-2,4,4-trimetyl-2-xyclohexen-1-on (astaxanthin,

-169-



23577

2,00g), axit 2,2'-thiodiaxetic (5,03g), N,N-diisopropyletylamin (8,66g), 4-(IN,N-
dimetylamino)pyridin (0,82g) va metylen clorua (60ml) dugc tron va dung dich
phan ung nay dugc khudy trong thoi gian 18 gio & nhiét do trong phong. Bo
sung 1-etyl-3-(3-dimetyl-aminopropyl)cacbodiimit hydroclorua (6,42g) vao
dung dich phan tng va dung dich phan ing nay duogc khudy thém trong 1,5 gio.
Viéc két thuc cta phan tng dugc xdc nhdn bing sic ky léng hidu ning cao
(high performance liquid sic ky-HPLC) va bd sung axit polyacrylic
(AQUALIC HL415 (NIPPON SHOKUBAI CO., LTD.), 60ml) vao dung dich
phan Umg. Dung dich phan ng nay duoc khudy trong thoi gian 10 phat va bd
sung thém axit polyacrylic (AQUALIC AS (NIPPON SHOKUBAI CO., LTD.),
10g) vao do6. Viéc hoa ran axit polyacrylic duge xac nhan, va 16p hitu co dugce
tach bang cach gan va loc, lam kho trén Na,SO4 khan va c6 duéi ap sudt giam.
Cin duge tinh ché bang sic ky c¢dt pha dao (ODS) (10% CH>Cl,-MeOH : nudc
=8:2dén 9 : 1) mot 1an va tinh ché bang sic ky (10% CH>Cl,-MeOH : nuéc =
8 : 2 dén 19 : 1) hai ln, va c4c phan doan chira san pham dugc sdy kho dudi ap
sudt giam. B6 sung CH>Cl, (50ml) va IN-HCI (50ml) vao san phadm da tinh
ché, va 16p CH2Cl, duge tach. Lép CH2Clo dugce lam kho trén NaxSO4 khan va
o dudi ap sudt giam. Can dugce tinh ché bang sic ky cot pha dao (ODS) (10%
CH>Cl-MeOH : nude = 8 : 2 dén 9 : 1) va cac phan doan chita san phdm duge
sdy kho dudi ap suit giam dé thu duoc hop chét néu ¢ dé muc nay (90mg) dudi
dang bdt mau den hoi dé.

'H-NMR 400 MHz (CDCls): 8 6,69-6,18(14H, m), 5,58(2H, dd), 3,62-3,47(8H,
m), 2,15-2,03(4H, m), 2,00(6H, s), 1,99(6H, s), 1,92(6H, s), 1,36(6H, s),
1,24(6H, s)

Phd khéi: -ESI, m/z = 859,54 (M-H")
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Vi du (4) (Hop chit vi du sb 2-10)

Axit 2-(3,5,5-trimetyl-2-0x0-4-{3,7,12,16-tetrametyl-18-[2,6,6-
trimetyl-3-ox0-4-(2-sulfoetylcarbamoyloxy)-xyclohexa-1-enyl]octadeca-
1,3,5,7,9,11,13,15,17-nonaenyl } xyclohexa-3-

enyloxycacbonylamino)etansulfonic

Dung dich chtra 4-[18-{4-(imidazol-1-ylcacbonyloxy)-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua axit imidazol-1-
ylcacboxylic (hop chat trong Vi du tham khao 2, 5,73g) trong N,N-
dimetylformamit kho (25ml) duoc thay thé bang nito, bd sung taurin (13,82g),
N,N-diisopropyletylamin (22,0g), N-hydroxy-5-norbornen-2,3-dicacboxyimit
(11,71g) va N,N-dimetyl-4-aminopyridin (1,3g) vao do, tiép d6 bd sung thém
N,N-dimetylformamit khd (25ml) vao dé va dung dich phan ng nay duogc
khudy trong thoi gian 6 gid ¢ nhiét do trong phong. B sung taurin (4,03g), N-
hydroxy-5-norbornen-2,3-dicacboxyimit (7,45g) va N,N-dimetyl-4-
aminopyridin (1,5g) vao dung dich phan tng nay, va dung dich phan tng nay
dugce dun néng va khudy trong 7,5 gid trén bé ddu ¢ nhiét do 40°C. Dung dich
phan tng nay dugc khudy thém trong 20 gid & nhiét dd trong phong. N,N-
Dimetylformamit dugc cit chung ra dudi 4p suét giam, va can thu duoc dugc
tinh ché bang sic ky cot silicagel (chét rira giai; metylen clorua : metanol = 7 :
3) va tinh ché thém bang sic ky silicagel (chit rira giai; metylen clorua :
metanol =3 : 1) dé thu duoc hop chét néu & dé muc nay (1,57g) dudi dang chét

rin mau den hoi do.
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'H-NMR (8, ppm) (DMSO-de): 1,18(s, 6H), 1,33(s, 6H), 1,81(s, 6H), 1,92-
2,05(m, 16H), 2,61(t, 4H), 3,29-3,32(m, 4H), 5,27(dd, 2H), 6,28-6,76(m, 14H),
7,11(t, 2H)

Vi du (5) [mudi natri cia hop chit trong Vi du (4) (Hop chét vi du s 2-
10)]

Mubi dinatri cua axit 2-(3,5,5-trimetyl-2-ox0-4-{3,7,12,16-tetrametyl-
18-[2,6,6-trimetyl-3-ox0-4-(2-sulfoetylcarbamoyloxy)-xyclohexa-1-enyl]-
octadeca-1,3,5,7,9,11,13,15,17-nonaenyl }xyclohexa-3-

enyloxycacbonylamino)etansulfonic

Axit 2-(3,5,5-trimetyl-2-ox0-4-{3,7,12,16-tetrametyl-18-[2,6,6-
trimetyl-3-oxo0-4-(2-sulfoetylcarbamoyloxy)-xyclohexa-1-enyl]-octadeca-
1,3,5,7,9,11,13,15,17-nonaenyl } xyclohexa-3-enyloxycacbonylamino)etan-
sulfonic (hop chat trong Vi du (4), 0,6g) dugc hoa tan trong metanol kho
(12ml), bd sung dung dich chira 28% natri metoxit trong metanol (265pL) vao
d6 va dung dich phan tmg nay duoc khudy trong thoi gian 1,5 gio' & nhiét do
trong phong. Metanol khan (12ml) dugc bd sung thém, va dung dich phan tng
nay dugc khudy trong thoi gian 0,5 gid & nhiét do trong phong. B6 sung dung
dich phan tng nay vao hexan (500ml) va dung dich phan tng nay dugc khudy
trong thoi gian 15 phut. Chét két tia dugc gom bang cach loc dé thu dugc hop
chét néu & dé muc nay (0,579g) dudi dang chét rin mau nau hoi do.
'H-NMR (8, ppm) (DMSO-ds): 7,12(t, 2H), 6,79-6,28(m, 14H), 5,27(dd, 2H),
3,30-3,24(m, 4H), 2,59(t, 4H), 2,04-1,89(m, 16H), 1,81(s, 6H), 1,33(s, 6H),
1,18(s, 6H)
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Phé khéi: Fab-MS, m/z = 897 (M-H)

Vi du (6) (Hop chét vi du sb 1-102)

T-butyl este cua axit 3-[2-(4-(18-{4-[3-(3-t-butoxycacbonylmetyl-
ureido)-propionyloxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxy-cacbonyl)etyl]ureidoaxetic

B sung N-(imidazol-1-ylcacbonyl)glyxin t-butyl este (hop chit trong
Vi du tham khao 1, 2,77g) va N,N-dimetylformamit kho (60ml), N,N-
diisopropyletylamin ~ (2,1ml) vao dung dich chwa  4-{18-[4-(3-
aminopropionyloxy)-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl}-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyl este di-hydroclorua cta axit 3-amino-propionic (hop chét
trong Vi du tham khao 4, 2g), va dung dich phan Uing nay dugc khudy trong
thoi gian 15 gid ¢ nhiét do trong phong. N,N-dimetylformamit va N,N-
diisopropyletyl amin dugc chung cAt ra dudi ap sudt giam, va cin thu duoc
dugc tinh ché bang sic ky cot silicagel (chét rtra giai; metylen clorua : etyl
axetat =7 : 3 dén 0 : 10), va dung mdi dugc chung cAt dué6i ap suét giam. Cin
duogc hoa tan trong metylen clorua (30ml), bd sung dung dich axit clohydric IN
vao d6 va cac 16p dugce tach. Lép hitu co dugce rura bang nudc (30ml) va tiép
theo, dung dich nudc mudi bdo hoa (30ml) hai lan, 1am khd trén natri sulfat
khan, c6 dudi ap sudt giam va sdy kho duéi 4p suét giam. Céc thao tac tuong tu
nita dugc lap lai hai 1in dé thu dugc hop chét néu & dé muc nay (180mg) dudi

dang bot mau den hoi do.
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'H-NMR 400MHz (DMSO-de):8 6,79-6,23(18H, m), 5,45(2H, dd), 3,66-
3,64(4H, m), 3,32-3,23(4H, m), 2,04-2,02(4H, m), 2,01(6H, s), 1,97(6H, s),
1,82(611, s), 1,41(18H, s), 1,34(6H, s), 1,20(6H, s)

Phd khdi: +ESI, m/z = 1053,28(M+H"), 1075,60(M+Na*)

Vi du (7) (Hop chét vi du sé 1-365)
4-{18-(4-imidazol-1-ylcacbonylaminoaxetoxy-2,6,6-trimetyl-3-

oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl}-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua axit imidazol-1-

ylcacbonylaminoaxetic

B& sung 1,1'-cacbonyl-diimidazol (21,2g) vao metylen clorua (513ml),
va dung dich phan tng nay dugc khudy trong thoi gian 30 phut trong khi 1am
lanh bing da. B6 sung 4-{18-[4-aminoaxetoxy-2,6,6-trimetyl-3-oxoxyclohexa-
1-enyl]-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl}-3,5,5-
trimetyl-2-oxoxyclohexa-3-enyl este dihydroclorua cuia axit aminoaxetic (hgp
chét trong Vi du tham khao 6, 20,5g) vao hon hop nay, va dung dich phan tng
dugc cho quay tré lai nhiét do trong phong. Dung dich phan tng nay duoc
khudy trong thoi gian 3 gio, bd sung nude (500ml) vao va cic 16p duoc téch ra.
B4 sung nude (500ml) vao 16p hitu co, va 16p hitu co dugc tich. Ngoai ra, 16p
h{tu co dugc rira bang nuée (500ml) va dung dich nude mudi bdo hoa (400ml),
Jam kho trén natri sulfat khan , ¢6 dudi 4p sudt giam va sdy kho dudi ap sudt
giam dé thu duogc 24,0g bot mau den hoi do.

'H-NMR (8, ppm)(DMSO-d¢): 9,13(t, 2H), 8,28(s, 2H), 7,71(m, 2H), 7,07(s,
2H), 6,79-6,29(m, 14H), 5,50(dd, 2H), 4,22-4,08(m, 4H), 2,10-2,03(m, 4H),
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2,00(s, 6H), 1,97(s, 6H), 1,83(s, 6H), 1,35(s, 6H), 1,20(s, 6H)
Phé khéi: +ESL m/z = 898,72(M")

Vi du (8) (Hop chét vi du sb 1-187)

Axit 4-(3-{4-[18-(4-[3-(3-cacboxylpropyl)ureidoaxetoxy]-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonylmetyl}-ureido)butyric

Axit 4-aminobutyric (1,4g) dugc tao huyén phu trong metylen clorua
(15ml), bd sung trietylamin (1,9ml) vao d6 va dung dich phan (g nay duoc
khudy trong khi lam lanh bing da. B6 sung nhoé giot dung dich chira
clotrimetylsilan (1,7ml) trong metylen clorua (15ml) vao dung dich phan Ung
nay trong thoi gian 5 phat. Dung dich phan ung nay dugc cho quay tré lai nhiét
do trong phong va khudy trong 3 gio. B6 sung 4-[18-(4-imidazol-1-
ylcacbonylaminoaxetoxy-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyl este cia axit imidazol-1-ylcacbonylaminoaxetic (hop chét
trong Vi du (7), 3,0g) vao hdn hgp nay trong khi lam lanh bang da va hdn hop
nay dugc khudy trong thoi gian 22 gio & nhiét do trong phong. Dung dich phan
ing nay dugc tinh ché bang sic ky cdt silicagel (MeOH : CH2ClL= 1 : 2), bing
sic ky cot pha dao (ODS) (MeOH : nudc = 8 : 2 dén 19 : 1) va tiép theo bing
séc ky cot silicagel (MeOH : CHCh= 1 : 2), va siy kho duéi ap suét giam dé
thu duoc hop chit néu ¢ dé muc nay (147mg) dudi dang bot mau den hoi do.

IH-NMR (8, ppm) (DMSO-ds): 6,79-6,23(m, 18H), 5,44(dd, 2H), 3,93-3,80(m,
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4H), 3,02-2,98(m, 4H), 2,19(t, 4H), 2,03(s,4H), 2,00(s,6H), 1,97(s, 6H), 1,82(s,
6H), 1,63-1,56(m, 6H), 1,34(s, 6H), 1,20(s, 6H)
Pho khdi: +ESI, m/z = 969,50(M+H")

Vi du (9) (Hop chit vi du s6 1-63)

Axit 3-[4-(18-{4-(3-cacboxymetylureidoaxetoxy)-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]-

ureidoaxetic

Glyxin (1,03g) dugc tao huyén phu trong metylen clorua (15ml), bd
sung trietylamin (1,9ml) vao d6 va dung dich phan ung nay duoc khudy trong
khi lam lanh bang d4. B6 sung hdn hop dung dich gdm clotrimetylsilan (1,7ml)
va metylen clorua (15ml) nho giot vao dung dich phan trng nay, trong thoi gian
10 phut trong khi lam lanh bang d4 va dung dich phan tmg dugc cho quay trd
lai nhiét do trong phong. Dung dich phan Ung nay dugc khudy trong thoi gian 2
gid va bd sung 4-{18-(4-imidazol-1-ylcacbonylaminoaxetoxy-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl}-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua axit imidazol-1-
ylcacbonylaminoaxetic (hop chét trong Vi du (7), 3,0g) vao dé. Dung dich phan
ung nay duoc khudy trong thoi gian 18 gid, va bd sung THF (40ml) va nudc
(5ml) vao dung dich phan ung va cd dudi ap suit giam. B6 sung dung dich
nudc axit axetic 5% (100ml) vao dung dich nay va loc dé thu dugce bot mau den
hoi do. Bb sung metanol (100ml) va etyl axetat (200mL) vao bdt thu duge, cd

dudi ap suat giam dén khoang 100ml va gitt trong 15 gio & nhiét do khong lon
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hon -18°C. Dung dich phan &rng nay duogc loc dé thu dugc bot mau den hoi do.
Bot ndy dugc hoa tan trong metanol (20ml) va metylen clorua (10ml), bo sung
nho giot dung dich nay vao etyl axetat (500ml) va chét ran két tia dugc loc dé
thu dugc bdt mau den hoi doé. Bot thu dugc duge hoa tan trong metanol (1,21) &
60°C, bd sung nhé giot dung dich ndy vao dung dich nudc axit axetic 2% (11).
Chét rén két tia dugc gom bang cach loc va sy kho trong chan khong dé thu
dugc hop chét néu & dé muc nay (558g) dudi dang bot mau den hoi do.
"H-NMR (8,ppm) (DMSO-ds): 6,78-6,28(m, 18H), 5,44(dd, 2H), 3,96-3,84(m,
4H), 3,72(d, 4H), 2,03(s, 4H), 2,00(s, 6H), 1,97(s, 6H), 1,82(s, 6H), 1,34(s,
6H), 1,20(s, 6H)

Phé khéi: +ESI, m/z = 913,36(M+H")

Vi du (10) (Hop chét vi du sb 1-185)

Axit 3-(3-{4-[18-(4-[3-(2-cacboxyetyl)ureidoaxetoxy]-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl} -

ureido)propionic

B-Alanin (1,22g) dugc tao huyén pht trong metylen clorua (15ml), bd
sung trietylamin (1,9ml) vao d6 va dung dich phan ng nay duoc khudy trong
khi lam lanh bang d4. B6 sung nhé giot hdn hop dung dich gdm clotrimetylsilan
(1,7ml) va metylen clorua (15ml) vao trong thoi gian 5 phut trong khi lam lanh
bang da vao dung dich phan ing nay, va dung dich phan tmg dugc cho quay trd
lai nhiét d6 trong phong. Dung dich phan tng nay dugc khudy trong thoi gian 2

gid va bd sung 4-{18-(4-imidazol-1-ylcacbonylaminoaxetoxy-2,6,6-trimetyl-3-
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oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl}-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua axit imidazol-1-
ylcacbonylaminoaxetic (hgp chét trong Vi du (7), 3,0g)) vio d6. Dung dich
phan tng nay dugc khudy trong thoi gian 16 gid, bd sung THF (40ml) va nudc
(5ml) vao dé va dung dich nay duoc c6 dudi ap suit giam. Cin dugc hoa tan
trong MeOH (100ml) ¢ 50°C, bd sung dung dich nuéc axit axetic 5% (35ml)
vao do va dung dich nay dugc dé yén trong 1,5 gio & -20°C. Chéat ran két tua
dugc gom béng cach loc dé thu duogc bot mau den hoi dd. Bot thu duge duoc
tinh ché bang sic ky cot pha dao (ODS) (MeOH : nuéc =7 : 3 dén 19 : 1) va
sdy kho trong chan khong dé thu dugc hop chit néu ¢ d& muc nay (560mg)
duéi dang bot mau den hoi do.

NMR (8,ppm) (DMSO-de): 12,2(brs, 2H),6,79-6,22(m, 18H), 5,44(dd, 2H),
3,93-3,81(m, 4H), 3,20(q, 4H), 2,35(t, 4H), 2,06-2,03(m, 4H), 2,00(s, 6H),
1,97(s, 6H), 1,82(s, 6H), 1,34(s, 6H), 1,20(s, 6H)

Phd khbi: +ESL m/z = 941,51(M+H")

Vidu (11) (Hop chit vi du s6 2-11)

Axit  2-[3-{4-(18-[4-(3-[2-sulfoetyl]ureidoaxetoxy)-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyl-octadeca-1,3,5,7,9,11,13,15,17-
nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonylmetyl }ureido]etansulfonic
Taurin (2,55g) duogc tao huyén phu trong metylen clorua (15ml), b

sung N,N-diisopropyletylamin (3,6ml) vao dé va bd sung nhé giot dung dich

chira clotrimetylsilan (2,5ml) trong metylen clorua (15ml) vao trong thoi gian 5
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phut trong khi lam lanh bang da. Dung dich phan tmg nay dugc cho quay tr lai
nhiét do trong phong va khudy trong 3 gio. BO sung 4-{18-(4-imidazol-1-
ylcacbonylaminoaxetoxy-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl }-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyl este cta axit imidazol-1-ylcacbonylaminoaxetic (hgp chét
trong Vi du (7), 3,0g) vao dung dich phan ung va dung dich nay dugc khudy
trong thoi gian 1 gio (dung dich phan tng A). Trong mot binh phan tng khac,
bd sung taurin (0,88g), metylen clorua (5ml) va N,N-diisopropyletylamin
(1,2ml) véao, bd sung nhé giot dung dich chtra clotrimetylsilan (0,85ml) trong
metylen clorua (5ml) vao do trong thoi gian 5 pht trong khi 1am lanh bing
da va dung dich phan Gng dugc cho quay tr¢ lai nhiét do trong phong (dung
dich phan tmg B). B sung nhé giot dung dich phn tng B nay vao dung dich
phan tng A trong 5 phut va khudy trong 1 gid, va bo sung THF (40ml) va nuée
(10ml) vao do6. Dung dich phan ung nay dugc co6 dudi ap sudt giam, va cin
dugc hoa tan trong dung dich nudc axit axetic 5% (600ml) va tinh ché bang sic
ky cot pha dao (ODS) (MeOH : nudc =0 : 1 dén 3 : 1) va bang sic ky (MeOH :
nuéc = 1: 1 dén 3 : 1), va sdy kho trong chin khong dé thu dugc bot mau den
hoi dé. Bb sung etyl axetat (150ml) vao bot thu duge, va dung dich nay duoc
khudy trong thoi gian 17 gio. Bot nay duge gom bing cach loc dé thu dugc hop
chét néu ¢ d& muc nay (189mg) dusi dang bot mau den hoi dé.

NMR (8,ppm) (DMSO-d¢): 6,78-6,23(m, 18H), 5,44(dd, 2H), 3,90-3,78(m,
4H), 3,28(t, 4H), 2,54-2,49(m, 4H), 2,07-2,02(m, 4H), 2,00(s, 6H), 1,97(s, 6H),
1,82(s, 6H), 1,34(s, 6H), 1,20(s, 6H).

Phd khéi: -ESI, m/z = 1011,51 (M-H")
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Vi du (12) (Hop chét vi du sé 1-366)
4-[18-(4-{3-(imidazol-1-ylcacbonylamino)propionyloxy}-2,6,6-tri-

metyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyl-octadeca-

1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua

axit 3-(Imidazol-1-ylcacbonylamino)propionic

B6 sung 1,1'-cacbonyldiimidazol (20g) trong khi lam lanh bang da vio
hdn hop dung dich gébm metylen clorua (200ml) va N,N-dimetylformamit
(200ml), va dung dich phan Gng nay duoc khudy trong thoi gian 20 phuat. Tiép
theo, bd sung 4-{18-[4-(3-aminopropionyloxy)-2,6,6-trimetyl-3-oxoxyclohexa-
1-enyl]-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl}-3,5,5-
trimetyl-2-oxoxyclohexa-3-enyl este di-hydroclorua cta axit 3-aminopropionic
(hop chét trong Vi du tham khdo (4), 20g) vao dung dich nay. Dung dich phan
ung nay duogc khudy trong thoi gian 2 giv & nhi€t d trong phong, bb sung
metylen clorua (200ml) va nude (400ml) vao do6 va cac 16p duoc tach ra. Lop
hitu co dugc rira bang nude (400ml) hai 1an va bing dung dich nudc mudi bio
hoa (400ml), 1am kho trén natri sulfat khan va c6 dudi dp sudt giam. Can duoc
hoa tan trong etyl axetat (500ml), bd sung nhé giot dung dich thu dugc vao n-
hexan (11) va céc tinh thé dugc tao thanh. Chét két tia dugc loc dé thu dugc
hop chét néu & dé muc nay (19,21g) dudi dang bot mau den hoi do.

NMR (8, ppm) (DMSO-ds): 8,63(t, 2H), 8,24(m, 2H), 7,67-7,66(m, 2H), 7,04-
7,03(m, 2H), 6,79-6,28(m, 14H), 5,46(dd, 2H), 3,53(q, 4H), 2,73(t, 4H), 2,01-
1,97(m, 16H), 1,82 (s, 10H), 1,33(s, 6H), 1,18(s, 6H)

Phd khéi: -ESL, m/z = 925,17 (M-H)
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Vi du (13) (Hop chit vi du s6 1-103)

Axit  3-{2-[4-(18-{4-[3-(3-cacboxylmetylureido)-propionyloxy]-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonyl]etyl}ureidoaxetic

Glyxin (9,7g) duoc tao huyén phu trong metylen clorua (40ml), bd
sung trietylamin (18ml) vao d6 va dung dich phan Ung nay duoc khudy trong
khi lam lanh bang d4. BS sung nhé giot dung dich chira clotrimetylsilan (16ml)
trong metylen clorua (40ml) vao trong thoi gian 15 phut vao dung dich nay va
dung dich phan tng dugc cho quay trd lai nhiét do trong phong. Dung dich
phan Ung nay duoc khudy trong thoi gian 2 gid va bd sung 4-[18-(4-{3-
(imidazol-1-ylcacbonylamino)propionyloxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaeny1]-3,5,5-
trimetyl-2-oxoxyclohexa-3-enyl este clia axit 3-(imidazol-1-ylcacbonylamino)-
propionic (hop chat trong Vi du (12), 4,0g) vao d6. Dung dich phan ng nay
duoc khudy trong thoi gian 1 gio va co dudi ap sudt giam. Bb sung metanol
(200ml), nudc (200ml) va nhua trao dbi cation axit manh (RCP160M, do
Mitsubishi Chemical Corporation san xuét, 20ml) vao cin, theo trat tu nay va
dung dich phan Ung nay duoc khudy trong thoi gian 40 phuat. Dung dich phan
ung nay duogc loc bing céach sir dung chat tro loc (celite) va chét rin mau den
hoi d6 dugc gin vao celite dugc rira giai bang metanol (1,51). Dung dich rtra
giai dugc c6 dudi ap sudt giam, can duoc hoa tan trong metanol (800ml) va bd
sung nho giot dung dich nudc axit axetic 5% (200ml) vao d6. Dung dich nay

duoc tinh ché bang sic ky cot silicagel pha ddo (RP-18) (MeOH : dung dich
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nude axit axetic 5% =4 : 1 dén axeton : nudc =7 : 3) dé thu duoc hop chét néu
& d& muc nay (400mg) duéi dang bdt mau den hoi do.

NMR (8, ppm) (DMSO-de): 6,79-6,23(m, 18H), 5,45(dd, 2H), 3,69(d, 4H),
3,33-3,25(m, 4H), 2,53-2,49(m, 4H), 2,09-2,02(m, 4H), 2,00(s, 6H), 1,97(s,
6H), 1,82(s, 6H), 1,34(s, 6H), 1,20(s, 6H)

Phé khéi: +ESI, m/z = 941,58 (M+H")

Vi du (14) (Hop chit vi du s6 1-189)

Axit  3-[3-(2-{4-[18-(4-{3-[3-(2-cacboxyetyl)-ureido]propionyloxy}-
2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}etyl)ureido]propionic

B-Alanin (8,7g) dugc tao huyén phil trong metylen clorua (30ml), b
sung trietylamin (14ml) vao d6 va dung dich phan Umg nay duoc khudy trong
khi 1am lanh bing d4. B6 sung nhé giot dung dich chira clotrimetylsilan (12ml)
trong metylen clorua (30ml) vao dung dich nay trong thoi gian 15 phut va dung
dich phan ung dugc cho quay trd lai nhiét do trong phong. Dung dich phan tng
nay duoc khudy trong thoi gian 3 gio va bd sung 4-[18-(4-{3-(imidazol-1-
ylcacbonylamino)propionyloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,1 7-nonaenyl]-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyl este cua axit 3-(imidazol-1-ylcacbonylamino)propionic
(hop chét cta Vi du (12), 3,0g) vao do. Dung dich phan tGng nay duoc khudy
trong thoi gian 2 gio va cd dudi ap sudt giam. B6 sung metanol (200ml), nuéc

(200ml) va nhya trao ddi cation axit manh (RCP160M, do Mitsubishi Chemical
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Corporation san xut, 20ml) vao cin theo trat tu nay va dung dich phan ing nay
duoc khudy trong thoi gian 30 phiit. Dung dich da tron dugc loc bang cach su
dung chét tro loc (celite) va chét rin mau den hoi do duge gén vao celite dugc
rira giai bang metanol (11). Dung dich rira gidi duge cd dudi ap sudt giam dén
khoang 850ml, bd sung dung dich nuéc axit axetic 5% vao do6 va hdn hop nay
duge tinh ché bing sic ky cot silicagel pha dio (RP-18) (MeOH : dung dich
nude axit axetic 5% = 4 : 1 dén axeton : nuéc =7 : 3) dé thu duoc hop chit néu
& dé muc nay (397mg) dudi dang bot mau den hoi do.

NMR (8, ppm) (DMSO-ds): 12,2(s, 2H), 6,79-6,28(m, 14H), 6,05(t, 4H),
5,44(dd, 2H), 3,29-3,16(m, 8H), 2,51-2,47(m, 4H), 2,34(t, 4H), 2,18-2,03(m,
4H), 2,00(s, 6H), 1,97(s, 6H), 1,82(s, 6H), 1,34(s, 6H), 1,20(s, 6H).

Phé khéi: +ESI, m/z = 969,65 (M+H™)

Vi du (15) (Hop chét vi du s6 1-191)

Axit 4-[3-(2-{4-[18-(4-{3-[3-(3-cacboxypropyl)-ureido]propionyloxy }-
2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}etyl)ureido]butyric

Axit y-aminobutyric (10,0g) dugc tao huyén phu trong metylen clorua
(30ml), bd sung trietylamin (14ml) vao d6 va dung dich phan Gmg nay dugc
khudy trong khi lam lanh bing d4. B6 sung nhd giot dung dich chia
clotrimetylsilan (12ml) trong metylen clorua (30ml) vao dung dich nay trong
thoi gian 10 phuat va dung dich phan Gng duoc cho quay tr¢ lai nhiét do trong

phong. Dung dich phan Gng nay duoc khudy trong thoi gian 3 gio, bd sung 4-
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[18-(4-{3-(imidazol-1-ylcacbonylamino)propionyloxy }-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cia axit 3-(imidazol-1-
ylcacbonylamino)propionic (hop chat trong Vi du (12), 3,0g) vao d6. Hon hop
nay duoc khudy trong thoi gian 20 gio va c¢d dudi ap suét giam. B6 sung nude
(1,5L) va metylen clorua (400ml) vao cdn va cac 16p duoc tach ra. Lép nude
thu duge duoc chiét hai 1an bang metylen clorua (400ml). Tiép theo, gom cac
16p hitu co, dugce rua bang dung dich nudc mubi bio hoa (600ml), 1am kho trén
natri sulfat khan, c¢6 du6i 4p suét giam va sdy khé trong chan khong. Cin duoc
hoa tan trong metanol (425ml) va nuée (75ml) va tinh ché bang sic ky cot
silicagel pha ddo (RP-18) (metanol : nuéc =17 : 3 dén axeton : nudc =7 : 3) dé
thu duoc hop chéit néu ¢ dé muc nay (790mg) dudi dang bot mau den hoi do.
NMR (8, ppm) (DMSO-d¢): 6,82-6,28(m, 16H), 6,06(t, 4H), 5,90(t, 4H),
5,44(dd, 2H), 3,31-3,22(m, 4H), 2,98(q, 4H), 2,52-2,49(m, 4H), 2,19(t, 4H),
2,03-1,97(m, 16H), 1,82(s, 6H), 1,66-1,49(m, 6H), 1,34(s, 6H), 1,20(s, 6H)

Phd khéi: +ESL m/z = 997,81 (M+H")

Vi du (16) (Hop chét vi du sb 2-12)

Axit 2-[3-(2-{4-[18-(4-{3-[3-(2-sulfoetyl)-ureido]propionyloxy}-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}etyl)ureido]etansulfonic

Taurin (11,4g) duoc tao huyén phu trong metylen clorua (28ml), b

sung trietylamin (13ml) vao d6 va dung dich phan Ung nay duoc khudy trong
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khi 1am lanh bing d4. B6 sung nho giot dung dich chira clotrimetylsilan (11ml)
va metylen clorua (28ml) vao dung dich nay trong thoi gian 10 phut trong khi
lam lanh bang d4 va dung dich phan tng dwoc cho quay tré lai nhiét do trong
phong. Dung dich phan tng nay dugc khudy trong thoi gian 2 gio va bd sung 4-
[18-(4-{3-(imidazol-1-ylcacbonylamino)propionyloxy }-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cta axit 3-(imidazol-1-
ylcacbonylamino)propionic (hgp chit trong Vi du (12), 2,8g) vao d6. Dung
dich phan tng nay dugc khudy trong thoi gian 1 gid va tiép theo, giit trong may
lam lanh. Sau 15 gi¢, dung dich phan ting dugc cho quay tré lai nhiét 4o trong
phong va ¢6 duédi ap sudt giam. B4 sung metanol (200ml) va nhya trao d6i
cation axit manh (RCP160M, do Mitsubishi Chemical Corporation san Xuat,
20ml) vao can, va dung dich phan ing nay dugc khudy trong thoi gian 1 gid va
loc bang celite (Celite 545, do Wako Pure Chemical Industries san xuét, Ltd.).
Dich loc duge tinh ché bang sic ky cot silicagel pha dao (RP-18) (MeOH :
dung dich nudc axit axetic 5% = 1 : 1 dén MeOH : nuéc = 2 : 3) dé thu duoc
hop chit néu & dé muc nay (1,3g) dudi dang bot mau den hoi do.

NMR (8, ppm) (DMSO-d¢): 6,79-6,28(m, 18H), 5,54(dd, 2H), 3,28-3,23(q,
8H), 3,14-3,07(m, 4H), 2,53-2,48(m, 4H), 2,08-2,03(m, 4H), 1,97(s, 6H),
1,91(s, 6H), 1,82(s, 6H), 1,34(s, 6H), 1,20(s, 6H).

Phd khéi: -ESL, m/z = 1039,85 (M-H)

Vi du (17) (Hop chét vi du sb 1-367)
4-[18-(4-{4-(imidazol-1-ylcacbonylamino)butyryloxy }-2,6,6-trimetyl-

3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
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nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua axit 4-(imidazol-1-

ylcacbonylamino)butyric

B6 sung 1,1'-cacbonyldiimidazol (24,1g) vao dung dich chtra metylen
clorua (250ml) va N,N-dimetylformamit (250ml), va dung dich phan Ung nay
dugc khudy trong thoi gian 15 phut trong khi 1am lanh bang d4. B sung 4-{18-
[4-(4-aminobutyryloxy)-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl }-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyl este dihydroclorua cia axit 4-aminobutyric (hop chat
trong Vi du tham khao (8), 25g) vao dung dich nay, va dung dich phan tung
duoc cho quay trd lai nhiét do trong phong. Dung dich phan Ung nay dugc
khudy trong thoi gian 2,5 gio, bd sung metylen clorua (250ml) va nuée (500ml)
vao d6 va cac lop dugce tach ra. Lép hitu co duge rira hai lan bang nude
(500ml) va bang dung dich nudc mudi bdo hoa (500ml), va lam kho trén natri
sulfat khan. L6p hitu co dugce co dudi ap sudt giam & nhiét do trong phong dén
khoang 200ml va bd sung nhé giot dung dich thu dugc vao n-hexan (41). Chét
rén két tia duogc gom béng cach loc dé thu duoc bdt mau den hoi do. Chét nay
dugc hoa tan trong etyl axetat (1,51), va bd sung nho giot n-hexan (11) vao do
trong khi khudy. Chit két tia dugc gom bang cach loc dé thu dugc hop chit néu
& dé muc nay (18,5g) dudi dang bdt mau den hoi do.

NMR (8, ppm) (DMSO-d¢): 8,54 (t, 2H), 8,24 (s, 2H), 7,67 (s, 2H), 7,03 (s,
2H), 6,78-6,28 (m, 14H), 5,43 (t, 2H), 3,35-3,30 (m, 4H), 2,51-2,47 (m, 4H),
2,00-1,97 (m, 16H), 1,91-1,82 (m, 10H), 1,33 (s, 6H), 1,18 (s, 6H).

Phd khéi: +ESL m/z = 955,31 (M+H")
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Vi du (18) (Hop chét vi du sd 1-143)

Axit 3-(3-{4-[18-(4-{4-[3-cacboxymetyl-ureido]butyryloxy}-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}propyl)ureidoaxetic

Glyxin (7,1g) dugc tao huyén phu trong metylen clorua (30ml), bd
sung trietylamin (13ml) vao d6 va dung dich phan ung nay duoc khudy trong
khi 1am lanh bing da. B6 sung nhé giot dung dich chira clotrimetylsilan (12ml)
trong metylen clorua (30ml) vao dung dich nay trong thoi gian 10 phut va dung
dich phan tng dugc cho quay tro lai nhiét do trong phong. Dung dich phéan tng
nay dugc khudy trong thoi gian 2,5 gio va bd sung 4-[18-(4-{4-(imidazol-1-
ylcacbonylamino)butyryloxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyl este cua axit 4-(imidazol-1-ylcacbonylamino)butyric (hgp
chét trong Vi du (17), 3,0g) vao d6. Dung dich phan tmg nay dugc khudy trong
thoi gian 2,5 gio va gift trong t lanh. Dung dich phan tng nay dugc c6 dudi ap
suét giam & nhiét do 25°C, bd sung metanol (100ml), nuéc (100ml) va nhya
trao doi cation axit manh (RCP160M, do Mitsubishi Chemical Corporation san
xuét, 40ml) vao can nay theo trat tu nay va hdn hop nay dugc khudy trong thoi
gian 1,5 gio. Dung dich da tron dugc loc bang cach str dung chét trg loc (celite)
va cht rén mau den hoi do duoc gin vao celite dugc rira giai bing metanol
(800ml). Dung dich rua giai dugc co6 dudi ap sudt giam dé két tha cac tinh thé
va lam lanh xudng -11°C, va bd sung nho giot nude (300ml) vao do. Két ta

chét rin mau den hoi do duge gom bang cach loc va sdy kho trong chan khong.
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Chét rén nay duoc tinh ché bang sic ky cot silicagel pha dao (RP-18) (MeOH :
nuéc =7 : 3 dén 19 : 1) va chat rin mau den hoi dd thu dugc dugc hoa tan
trong metanol (30ml). B6 sung nho giot nuéc (30ml) vao dung dich phén g
nay, trong thoi gian 5 phut va bd sung nhya trao dbi cation axit manh
(RCP160M, do Mitsubishi Chemical Corporation san xuét, 6ml) vao hdn hop
nay, va hdn hop nay duge loc bang cach st dung celite (Celite 545, do Wako
Pure Chemical Industries, Ltd. san Xuét). Celite duogc gén hop chit néu & d&
muc nay duoc rira giai bang metanol (100ml) va bd sung nhé giot nude (50ml)
vio d6. Chat rén két tia duoc gom bang cach loc va say kho dé thu duoc hop
chét néu ¢ dé muc nay (277mg) dudi dang bot mau den hoi do.

NMR (8, ppm) (DMSO-ds): 6,78-6,23(m, 18H), 6,04(t, 2H), 5,43(dd, 2H),
3,66(d, 2H), 3,04(q, 4H), 2,38(t, 4H), 2,06-2,03(m, 4H), 2,00(s, 6H), 1,97(s,
6H), 1,82(s, 6H), 1,72-1,64(m, 4H), 1,33(s, 6H), 1,19(s, 6H).

Phd khdi: +ESI, m/z = 969,70 (M+H")

Vi du (19) (Hop chét vi du s6 1-193)
Axit 3-[3-(3-{4- butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl}propyl)ureido]propionic

B-Alanin (8,4g) duoc tao huyén phu trong metylen clorua (30ml), b
sung trietylamin (13ml) vao d6 va dung dich phan tng nay dugc khudy trong
khi 1am lanh bang d4. B6 sung nhéd giot dung dich chua clotrimetylsilan (12ml)
trong metylen clorua (30ml) vao dung dich nay trong thoi gian 10 phut va dung

dich phan tng dugc cho quay trd lai nhiét do trong phong. Dung dich phan tng
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nay dugc khudy trong thoi gian 2 gid va bd sung 4-[18-(4-{4-(imidazol-1-
ylcacbonylamino)butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyl este cta axit 4-(imidazol-1-ylcacbonylamino)butyric (hop
chét trong Vi du (17), 3,0g) vao d6. Hon hop nay duoc khudy trong thoi gian 20
gid va ¢b dudi ap suat giam. B sung metanol (150ml), nuée (150ml) va nhua
trao doi cation axit manh (RCP160M, do Mitsubishi Chemical Corporation san
xudt, 30ml) vao can theo trat tu nay va dung dich phan Ung ndy dwoc khudy
trong thoi gian 45 phut. Dung dich da tron duge loc bang cach sir dung chét tro
loc (celite) va chat rin mau den hoi dé dwoc gin vao celite dugc rira giai bing
metanol (11). Dung dich rtra gidi duoc c¢6 dudi ap sudt giam, va giit trong ti
lanh trong 2 ngay. Két tda chét rin mau den hoi d6 duogc tinh ché bing sic ky
cdt silicagel pha dao (RP-18) (MeOH : nuéc = 19 : 1) dé thu dugc hop chét néu
& dé muc nay (413mg) dudi dang bot mau den hoi do.

NMR (5, ppm) (DMSO-de): 6,78-6,28(m, 16H), 6,04(t, 2H), 5,86(m, 2H),
5,43(dd, 2H), 3,18(q, 4H), 3,03(q, 4H), 2,39-2,31(m, 8H), 2,03(s, 4H), 2,00(s,
6H), 1,97(s, 6H), 1,82(s, 6H), 1,66(quint, 4H), 1,34(s, 6H), 1,19(s, 6H)

Phé khéi: +ESL m/z = 997,80 (M+H")

Vi du (20) (Hop chét vi du s6 1-195)

Axit  4-[3-(3-{4-[18-(4-{4-[3-(3-cacboxypropyl)-ureido]butyryloxy}-
2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}propyl)ureido]butyric
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Axit y-aminobutyric (9,7g) dugc tao huyén phi trong metylen clorua
(30ml), bd sung trietylamin (13ml) vao d6 trong khi lam lanh bang d4 va dung
dich phan ung nay duoc khudy. B6 sung nho giot dung dich chta
clotrimetylsilan (12ml) trong metylen clorua (30ml) vao dung dich nay trong
thoi gian 5 phit va dung dich phan tng dugc cho quay tr¢ lai nhiét do trong
phong. Dung dich phan ung nay duoc khudy trong thoi gian 22,5 gid va b
sung  4-[18-(4-{4-(imidazol-1-ylcacbonylamino)butyryloxy}-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cia axit 4-(imidazol-1-
ylcacbonylamino)butyric (hop chét trong Vi du (17), 3,0g) vao d6. Hon hop
nay duoc khudy trong thoi gian 21,5 gio va c¢d dudi ap sudt giam. B6 sung
metanol (150ml), nudc (150ml) va nhya trao d6i cation axit manh (RCP160M,
do Mitsubishi Chemical Corporation san xuét, 30ml) vao cén theo trat ty nay va
dung dich phan tng nay duoc khudy trong thoi gian 25 phit. Dung dich da tron
duge loc bang cach st dung chét tro loc (celite) va chit rin mau den hoi d6
dugc gin vao Celite duoc rira giai bang metanol (11). Dung dich rira gidi dugc
cd dudi 4p sudt giam va giit trong ti lanh. Két tua chat ran mau den hoi do
duoc tinh ché bing sic ky cot silicagel pha dao (RP-18) (MeOH : nuéc = 19 :
1) va bang sic ky (axeton : nudc =3 : 2 dén 7 : 3) dé thu duoc hop chat néu &
dérnucnay(lﬁg)duéidangb@tnﬁuldmnhoidd
NMR (8, ppm) (DMSO-de): 6,78-6,28(m, 14H), 5,90-5,84(m, 4H), 5,43(dd,
2H), 3,05-2,96(m, 8H), 2,39-2,33(m, 4H), 2,19(t, 4H), 2,02(s, 4H), 2,00(s, 6H),
1,97(s, 6H), 1,82(s, 6H), 1,70-1,55(m, 8H), 1,33(s, 6H), 1,19(s, 6H)

Phd khdi: +ESI, m/z = 1025,44 (M+H")
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Vi du (21) (Hop chét vi du s6 2-13)

Axit  2-[3-(3-{4-[18-(4-{4-[3-(2-sulfoetyl)-ureido]butyryloxy}-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl} propyl)ureido]etansulfonic

Taurin (11,8g) dugc tao huyén phu trong 30ml metylen clorua, bd
sung trietylamin (13ml) vao d6 va dung dich phan tng nay dugc khudy trong
khi 1am lanh bang da. B6 sung nhé giot dung dich chia clotrimetylsilan (12ml)
trong metylen clorua (30ml) vao dung dich nay trong thoi gian 12 pht va
dung dich phan Ung dugc cho quay trd lai nhiét d0 trong phong. Dung dich
phan tng nay duoc khudy trong thoi gian 2 gio va bd sung 4-[18-(4-{4-
(imidazol-1-ylcacbonylamino)butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-
trimetyl-2-oxoxyclohexa-3-enyl este cua axit 4-(imidazol-1-ylcacbonylamino)-
butyric (hop chit trong Vi du (17), 3,0g) vao d6. Dung dich phin ting niy dwoc
khudy trong thoi gian 17 gio va ¢d dudi p suit giam. B6 sung metanol (200ml)
vao can, dung dich da tron duoc loc bé'mg cach st dung chét tro loc (celite) va
dich loc dugc tinh ché bang sic ky cot silicagel pha dao (RP-18) (MeOH : dung
dich nudc axit axetic 5% = 7 : 3 dén MeOH : nu6c = 7 : 3) va bang sic ky
(MeOH : dung dich nudc axit axetic 5% =1 : 1 dén MeOH : nugc =7 : 3) dé
thu duoc chét rin mau den hoi dé. Bb sung metanol (100ml) va nhua trao dbi
cation axit manh (RCP160M, do Mitsubishi Chemical Corporation san Xuét,
10ml) vao hdn hop nay, va dung dich phan tmg nay dugc khudy trong thoi gian

1 gio va loc bing cach st dung celite (Celite 545, do Wako Pure Chemical
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Industries san xuét, Ltd.). Dich loc duoc tinh ché bang sic ky cot silicagel pha
dao (RP-18) (MeOH : nudc = 7 : 3 dén MeOH : nuée = 4 : 1) dé thu duge hop
chit néu ¢ d& muc nay (460mg) dudi dang bot mau den hoi do.

NMR (8, ppm) (DMSO-ds): 6,78-6,28(m, 18H), 5,43(dd, 2H), 3,26(t, 4H),
3,01(t, 4H), 2,54-2,48(m, 4H), 2,37(t, 4H), 2,03-2,02(m, 4H), 2,00(s, 6H),
1,97(s, 6H), 1,82(s, 6H), 1,66(quint, 4H), 1,34(s, 6H), 1,19(s, 6H).

Phé khéi: -ESI, m/z = 1067,67 (M-H")

Vi du (22) (Hop chét vi du s6 1-187 (mudi 2Na cua hop chét trong Vi du (8)))

Mubi dinatri cta axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureido-
axetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-
enyloxycacbonylmetyl }-ureido)butyric

Vao axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureido-axetoxy]-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-
enyloxycacbonylmetyl}ureido)butyric (hop chét trong Vi du (8), 730mg) va
natri 2-etylhexanoat (250mg), bd sung metanol (15ml) va dung dich phan tng
nay dugc khudy trong thoi gian 2 gio. B6 sung nho giot etyl axetat (60ml) vao
dung dich phan Ung nay, va dung dich nay dugc c6 dudi ap sudt giam dén
khoang 30ml. Két tia chat ran duoc loc, bd sung etyl axetat (100ml) vao d6 va
dung dich phan rng nay duoc khudy trong thoi gian 7,5 gid. Chét rin dugc gom
bing cach loc va sdy kho trong chan khong dé thu duoc hop chit néu ¢ dé muc
nay (680mg) dudi dang bot mau den hoi do.
NMR (8, ppm) (CD30OD): 6,77-6,29 (m, 14H), 5,57 (dd, 2H), 4,05-3,93 (m,
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4H), 3,17-3,12 (m, 4H), 2,22 (t, 4H), 2,15-1,99(m, 16H), 1,89(s, 6H), 1,81-
1,73(m, 4H), 1,37(s, 6H), 1,25(s, 6H).

Phd khéi: +ESL, m/z = 1013,66 (M+H"); mudi dinatri cta axit 4-(3-{4-[18-(4-
[3-(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyloxycacbonylmetyl }ureido)butyric,

m/z = 991,52 (M+H"),; mudi natri coa axit 4-(3-{4-[18-(4-[3-(3-
cacboxypropyl)-ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-
oxoxyclohexa-3-enyloxycacbonyl-metyl }ureido)butyric,

m/z = 96942 (M+H"); axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl-
Jureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl-metyl }ureido)butyric

Vi du (23) (Hop chét vi du s6 1-187 (mudi dilysin ctia hop chit trong Vi du
(8))

Mubi dilysin cia axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureido-
axetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonylmetyl }-ureido)butyric
B6 sung metanol (163ml) vao axit 4-(3-{4-[18-(4-[3-(3-cacboxy-
propyl)ureido-axetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-

tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-
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oxoxyclohexa-3-enyloxycacbonylmetyl}-ureido)butyric (hop chét trong Vi du
(8), 6,5g) va L-(+)-lysin (1,96g), va dung dich phan ng nay duoc khudy trong
thoi gian 2 gid. Dung dich phan Gmg nay dugc loc va chét rin thu duge duge
say kho trong chan khong dé thu dugc hop chit néu & dé muc nay (3,99g) dudi
dang bot mau den hoi dé.

NMR (8, ppm) (CD3OD): 6,77-6,29 (m, 14H), 5,57 (dd, 2H), 4,05-3,93 (m,
4H), 3,53 (t, 2H), 3,17-3,13 (m, 4H), 2,92 (t, 4H), 2,22 (t, 4H), 2,09-2,00 (m,
16H), 1,88 (s, 6H), 1,85-1,49(m, 22H), 1,37 (s, 6H), 1,25 (s, 6H).

Phé khdi: -ESI, m/z = 967,60 (M-H); axit 4-(3-{4-[18-(4-[3-(3-
cacboxypropyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-
3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonylmetyl}ureido)butyric

Vi du (24) (Hop chét vi du s 1-378)

Axit 3-isobutyl-4-(3-{4-[18-(4-[3-(2-isobutyl-3-cacboxypropyl)ureido-
axetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonylmetyl }ureido)butyric

B6 sung axit 4-amino-3-isopropylbutyric (16,0g) duogc tao huyén phu
trong metylen clorua (30ml), trietylamin (14ml) vao d6 va dung dich phan tng
nay dugc khudy trong khi lam lanh bang d4. B sung nhé giot dung dich chta
clotrimetylsilan (12,7ml) va metylen clorua (30ml) vao dung dich phan ing nay
trong thoi gian 10 phut va dung dich phan ung dugc cho quay tr¢ lai nhi€t do

trong phong. Dung dich phan Gng nay duoc khudy trong thoi gian 3,5 gio, bd
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sung 4-{18-(4-imidazol-1-ylcacbonylaminoaxetoxy-2,6,6-trimetyl-3-oxoxyclo-
hexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl } -
3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua axit imidazol-1-ylcacbonyl-
aminoaxetic (hop chét trong Vi du (7), 3g) vio dé trong khi lam lanh bang da
va dung dich nay dugc cho quay trd lai nhiét do trong phong. Sau 20 gio, b
sung metylen clorua (140ml) va dung dich nudc axit axetic 5% (200ml) vao
dung dich phan ung va céc 16p dugc tach ra. Lép hitu co dugc rira bang nudc
(200ml) hai 14n va bang dung dich nuéc mubi bio hoa (200ml), lam kho trén
natri sulfat khan, c6 dudi ap suit giam va sy kho trong chan khong. Can dugc
hoa tan trong metanol (425ml), bo sung nho giot nuée (75ml) vao d6 va hdn
hop nay dugc tinh ché bang sic ky cot silicagel pha dio (RP-18) (metanol :
dung dich nudc axit axetic 5% =17 : 3 dén axeton : nudc = 4 : 1) dé thu duoc
hop chét néu ¢ dé muc nay (1,4g) dudi dang bot mau den hoi do.

NMR (8, ppm) (DMSO-ds): 12,0(brs, 2H), 6,79-6,20(m, 18H), 5,44(dd, 2H),
3,94-3,81(m, 4H), 3,10-2,86(m, 4H), 2,24-2,19(m, 4H), 2,05-2,03(m, 4H),
2,00(s, 6H), 1,97(s, 6H), 1,93-1,87(m, 4H), 1,82(s, 6H), 1,68-1,60(m, 2H),
1,34(s, 6H), 1,20(s, 6H), 1,17-1,00(m, 4H), 0,86-0,83(t, 12H)

Phd khdi: -+ESL, m/z = 1081,50 (M=£H")

Vi du (25) (Hop chét vi du s6 1-385)

Axit 1-(3-{4-[18-(4-[3-(1-cacboxymetylxyclo-hexylmetyl)ureido-
axetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl}-ureidometyl)xyclohexylaxetic
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Axit 1-Aminometylxyclohexylaxetic (17,2g) duoc tao huyén phi trong
metylen clorua (30ml), bd sung N,N-diisopropyletylamin (17,5ml) vao d6 va
dung dich phan tng nay duoc khudy trong khi 1am lanh bang da. B4 sung nho
giot dung dich chtra clotrimetylsilan (12,7ml) va metylen clorua (30ml) vao
dung dich nay trong thoi gian 5 phuat va dung dich phan tng duoc cho quay trd
lai nhiét do trong phong. Dung dich phan tng nay duoc khudy trong thoi gian 2
gio, bd sung 4-{18-(4-imidazol-1-ylcacbonylaminoaxetoxy-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl}-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cia axit imidazol-1-
ylcacbonylaminoaxetic (hop chét trong Vi du (7), 3g) vao d6 trong khi lam lanh
bang da va hdn hop nay dugc khudy trong thdi gian 16 gid & nhiét do trong
phong. B6 sung metylen clorua (140ml) va dung dich nuéc axit axetic 5%
(200ml) vao dung dich phan Uing nay, va cac 16p duoc tach ra. Lép hitu co duoc
rira bing nude (200ml) va bang dung dich nudc mubi bdo hoa (200ml), 1am kho
trén natri sulfat khan, cd dudi 4p suit giam va sy kho trong chan khong. Can
dugc hoa tan trong metanol (350ml) va nudce (150ml) B6 sung nhé giot vao do.
Chét nay dugc tinh ché biang sic ky cot silicagel pha dao (RP-18) (axeton :
nuéc = 7 : 3 dén axeton : nudc =3 : 1) va tiép theo bang sic ky (axeton : nuéc
=3:2dén3: 1) dé thu duoc hop chit néu & dé muc nay (84mg) dudi dang bot
mau den hoi do.

NMR (8, ppm) (DMSO-d¢): 6,82-6,28(m, 18H), 5,44(dd, 2H), 3,95-3,83(m,
4H), 3,15-3,04(m, 4H), 2,13(s, 4H), 2,06-2,02(m, 4H), 2,00(s, 6H), 1,97(s, 6H),
1,82(s, 6H), 1,55-1,23(m, 26H), 1,19(s, 6H)

Phd khdi: -ESI, m/z = 1105,54 (M+H")
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Vi du tham khdo (1)

N-(imidazol-1-ylcacbonyl)glyxin t-butyl este

B6 sung glyxin t-butyl este hydroclorua (6,1g) vao hén hop gdm 1,1'-
cacbonyldiimidazol (9,15g) va kho tetrahydrofuran (100ml), va dung dich phan
g nay dugc khudy overnight. Dung moi duoc cit chung ra duéi 4p suét giam,
etyl axetat va bd sung nudc vao vao cin nay va 16p hitu co duge tich. Lép hitu
co duoc rira bing nude hai 1an va bang dung dich nuéc mubi bio hoa, va lam
kho trén natri sulfat khan. Dung moi dugc ct chung ra dé thu duoc hop chat
néu & dé muc nay (6,72g) dudi dang tinh thé mau tring.

'H-NMR  (8,ppm) (DMSO-de): 1,43(s, 9H), 3,92(d, 2H), 7,06(dd, 1H),
7,69(dd,1H), 8,26(dd, 1H), 8,95(t, 1H)

Vi du tham khéo (2)
4-[18-{4-(imidazol-1-ylcacbonyloxy)-2,6,6-trimetyl-3-oxoxyclohexa-

1-

enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyl este cia axit ~ imidazol-1-ylcacboxylic

B6 sung metylen clorua khan (150ml) vao hdn hgp gdm 6-hydroxy-3-
(18-[4-hydroxy-2,6,6-trimetyl-3-oxo-1-xyclohexenyl]-3,7,12,16-tetrametyl-
octadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-2,4,4-trimetyl-2-xyclohexen-1-on
(astaxanthin, 5,97g) va 1,1'-cacbonyldiimidazol (4,87g). Dung dich phan Gng
nay dugc thay thé béng argon va tiép theo, khudy trong 2 ngdy & nhiét do trong

phong. B6 sung metylen clorua (100ml) va nude (300ml) vao dung dich phan
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ung nay, duogc thay thé bang argon va khudy trong 3 gid & ciing nhiét d. Lép
metylen clorua dugc tach, duogc ria bing nude hai 1an va bang dung dich nuéc
mudi bio hoa, va lam kho trén natri sulfat khan. Metylen clorua dugc cit chung
ra dudi 4p suét giam dé thu dugc hop chét néu & d& muc nay (7,99g) duéi dang
bot mau den hoi do.

'H-NMR (8,ppm) (CDCl3): 1,30(s, 6H), 1,41(s, 6H), 1,94(s, 6H), 2,00(s, 6H),
2,02(s, 6H), 2,21-2,26(m, 4H), 5,65(dd, 2H), 6,21-6,70(m, 14H), 7,09(d, 2H),
7,48(s, 2H), 8,18(s, 2H)

Vi du tham khao (3)
4-[18-{4-(N-t-butoxycacbonylaminoaxetoxy)-2,6,6-trimetyl-3-

oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl ~ este  cua  axit  N-t-

butoxycacbonylaminoaxetic

B6 sung N-t-butoxycacbonyl glyxin (10,51g) va  4-(N,N-
dimetylamino)pyridin (14,66g), metylen clorua khan (300ml) vao 6-hydroxy-3-
(18-[4-hydroxy-2,6,6-trimetyl-3-oxo-1-xyclohexenyl]-3,7,12,16-
tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-2,4 ,4-trimetyl-2-
xyclohexen-1-on (astaxanthin, 5,97g), dung dich phan ‘mg nay dugc thay thé
bing argon va bd sung N,N'-diisopropylcacbodiimit (15,13g) vao dé. Dung
dich phan trng nay dugc dun nong va khudy trong 3 ngay trén bé dau & nhiét do
35°C. Dung dich phan tng nay duoc tinh ché bing sic ky cot silicagel (chét rira
giai; metylen clorua : etyl axetat =10 : 1 dén 5 : 1) dé thu duoc hop chat néu &

dé muc nay (6,01g) dudi dang bot mau den hot do.
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'H-NMR (8,ppm) (DMSO-de): 1,20(s, 6H), 1,34(s, 6H), 1,39(s, 18H), 1,82(s,
6H), 1,97-2,00(m, 16H), 3,77(dd, 4H), 5,46(dd, 2H), 6,28-6,76(m, 14H), 7,29(,
2H)

Vi du tham khéo (4)
4-[18-{4-(3-aminopropionyloxy)-2,6,6-trimetyl-3-oxoxyclohexa-1-
enyl}-3,7,12,16-tetra-metyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyl este dihydroclorua clia axit 3-aminopropionic

Bé sung nhé giot dung dich axit clohydric 4N/dioxan (60ml) trong thoi
gian 10 phat vao dung dich chtra 3-N-t-butoxycacbonylaminopropionic axit 4-
[18-{4-(3-N-t-butoxycacbonylaminopropionyloxy)-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este (hop chat trong Vi du
tham khao (5), 6,00g) va dioxan (60ml), va dung dich phan Ung nay dugc
khudy trong thoi gian 30 phut & nhiét do trong phong. Viée két thuc cta phan
ung dugc xac nhan, va dung dich nay duogc c¢6 dudi ap suit giam va sy kho
trong chan khong. B6 sung metanol (60ml) va metylen clorua (120ml) vao cin
duoc ¢0, cin duge hoa tan va dung dich phan ing nay duogc c6 dudi ap suét
giam dén khoang 30ml. Sau khi cd, dietyl ete (120ml) dugc bd sung nho giot tir
tir vao dung dich nay trong khi dung dich phan rng nay dugc khudy va chat két
tia duoc gom bing cach loc. Chit nay dugc hoa tan trong metanol (60ml) va
metylen clorua (60ml) va co dudi ap sudt giam, va bd sung nho giot dung dich
da c6 vao dietyl ete (40ml). Chét rén két tha duoc gom bang cach loc va sy

kho dé thu duoc hop chét néu & dé muc nay (2,38g) dudi dang bdt mau den hoi
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do.

'H-NMR 400MHz (DMSO-ds):8 8,04(6H, s), 6,79-6,29(14H, m), 5,47(2H, dd),
3,06(4H, m), 2,80(4H, t), 2,06-2,03(4H, m), 2,01(6H, s), 1,97(6H, s), 1,83(6H,
s), 1,35(6H, s), 1,21(6H, s)

Phd khéi: +ESI, m/z = 739,54(M+H")

Vi du tham khao (5)
4-[18-{4-(3-N-t-butoxycacbonylaminopropionyloxy)-2,6,6-trimetyl-3-

oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl  este cua  axit = 3-N-t-

butoxycacbonylaminopropionic

Binh phan ung dugc thay thé bang argon, bd sung N,N'-diisopropyl-
cacbodiimit (7,8ml) vao hdn hop gbém astaxanthin (6,00g), N-(t-
butoxycacbonyl)-p-Alanin (9,50g), metylen clorua (180ml) va 4-(N,N-
dimetylamino)pyridin (6,10g), va dung dich phan Ung nay dugc khudy trong
thoi gian 1 gio ¢ nhiét do trong phong. Cac chét khong tan duoc loc ra va dich
loc dugc ¢o dudi 4p sudt giam. Cin duoc tinh ché bing sic ky cot silicagel
(metylen clorua : etyl axetat =1 : 0 dén 1 : 1) va sy kho trong chan khong dé
thu duoc hop chit néu & d& muc nay (7,41g) dudi dang bot mau den hoi do.
'H-NMR 400 MHz (CDCl3):86,69-6,19(14H, m), 5,57(2H, dd), 5,44(2H, brs),
3,49(4H, m), 2,64(4H, m), 2,12-2,02(4H, m), 2,00(6H, s), 1,99(6H, s), 1,91(6H,
s), 1,45(18H, s), 1,36(6H, s), 1,24(6H, s)

Phd khdi: +ESI, m/z = 938,61(M+H"), 961,56(M+Na")
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Vi du tham khao (6)
4-{18-[4-aminoaxetoxy-2,6,6-tri-metyl-3-oxoxyclohexa-1-enyl]-
3,7,12,16-tetrametyl-octadeca-1,3,5,7,9,11,13,15,17-nonaenyl}-3,5,5-trimetyl-

2-oxoxyclohexa-3-enyl este dihydroclorua cua axit aminoaxetic

Trong metylen clorua (28ml), 4-{18-[4-tert-butoxy-cacbonylamino-
axetoxy-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl }-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua
N- axit t-butoxycacbonylaminoaxetic (hop chit trong Vi du tham khao (3),
5,50g) duoc hoa tan, bd sung nhé giot hdn hop dung dich gdm axit clohydric
4N/dioxan (14ml) va metylen clorua (28ml) vao do6 trong thoi gian 10 phut
trong khi lam lanh bing d4 va dung dich phan tng nay dwgc khudy trong thoi
gian 1,5 gid & nhiét d§ trong phong. Ngoai ra, bd sung nho giot hdn hop dung
dich gdm axit clohydric 4N/ dioxan (14ml) va metylen clorua (56ml) vao dung
dich nay trong thoi gian 10 phat. Dung dich phan ing nay duoc khudy trong
thoi gian 3,5 gio. B6 sung hexan (112ml) vao dung dich phan ung, va chét ran
két tia duoc gom bang cach loc va siy kho dé thu duoc hop chét néu & dé muc
nay (4,68g) dudi dang bot mau den hoi do.

'H-NMR (8,ppm) (DMSO-d¢): 8,51(s, 6H), 6,79-6,30(m, 14H), 5,55(dd, 2H),
3,94(d, 4H), 2,08-2,05(m, 4H), 2,01(s, 6H), 1,97(s, 6H), 1,84(s, 6H), 1,37(s,
6H), 1,22(s, 6H)

Phd khéi: +ESI, m/z =711,50(M+H"); glyxin dieste of astaxanthin

Vi du tham khéo (7)

4-[18-{4-(4-N-t-butoxycacbonylaminobutyryloxy)-2,6,6-trimetyl-3-
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oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua axit 4-N-t-butoxy-

cacbonylaminobutyric

B6 sung nho giot N N'-diisopropylcacbodiimit (51,6ml) trong thoi gian
5 phat vao hdn hop géln astaxanthin (20g), axit N-(t-butoxycacbonyl)-y-
aminobutyric (34,1g), metylen clorua (500ml) va 4-(N,N-dimetylamino)pyridin
(40,9¢), va dung dich phan ung nay duoc khudy trong thoi gian 2 gio & nhiét do
trong phong. Dung dich phan tng nay duoc lam lanh bang nudc da, bd sung
dung dich axit clohydric 1N vao do dé dat dugc do pH=4, hdn hop nay duoc
loc bang céach str dung chét tro loc (celite) va cac 16p duoc tach ra. Lép hitu co
duoc rira béng dung dich nuéc mubi bdo hoa, 1am khd trén natri sulfat khan, loc
va ¢d dudi ap suét giam. Cin duoc tinh ché bang sic ky cot silicagel (CH2Cly :
etyl axetat = 5 : 1) va chit rira giai dugc co dudi ap suit giam dén khoang
200ml. B4 sung nho giot dung dich di ¢ vao hexan (3L) va bot mau den hoi
do két tia duoc gom bang cach loc va siy kho dudi ap suat giam dé thu duge
hop chét néu ¢ d& muc nay (29,2g).
NMR (8, ppm) (DMSO-de): 6,88-6,28(m, 16H), 5,43(dd, 2H), 2,97(q, 4H),
2,37(t, 4H), 2,04-2,02(m, 4H), 2,00(s, 6H), 1,97(s, 6H), 1,81(s, 6H), 1,71-
1,64(m, 4H), 1,38(s, 18H), 1,33(s, 6H), 1,19(s, 6H)
Phd khéi: +ESI, m/z = 967,26(M+H")

Vi du tham khao (8)
4-[18-{4-(4-aminobutyryloxy)-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl }-

3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-
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oxoxyclohexa-3-enyl este dihydroclorua cia axit 4-aminobutyric

Trong metylen clorua (290ml), 4-[18-{4-(4-N-t-butoxy-cacbonyl-
aminobutyryloxy)-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyl-
octadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-
enyl este cua axit 4-N-t-butoxy-cacbonylaminobutyric (hgp chét trong Vi du
tham khao 7, 29g) duogc hoa tan va bd sung nhé giot hon hop dung dich gém
axit clohydric 4N/dioxan (145ml) va metylen clorua (290ml) vao d6 trong thoi
gian 35 phut trong khi lam lanh bing d4. Dung dich phan tmg nay dugc khudy
trong thoi gian 2,5 gio va bd sung hexan (810ml) vao d6. Sauk hi chat ran két
tia duoc xac nhan, né dugc gom béng cach loc dé thu dugc hop chét néu & dé
muc nay (25,3g) dudi dang bot mau den hoti do.

NMR (8,ppm) (DMSO-ds): 7,95(s, 6H), 6,79-6,29(m, 14H), 5,45(dd, 2H), 2,91-
2,83(m, 4H), 2,58-2,47(m, 4H), 2,09-2,02(m, 4H), 2,01(s, 6H), 1,97(s, 6H),
1,90-1,82(m, 10H), 1,34(s, 6H), 1,20(s, 6H)

Phé khdi: +ESL, m/z = 767,80 (M+H"); 4-{18-[4-(4-aminobutyryloxy)-2,6,6-
trimetyl-3-oxo-xyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl }-3,5,5-trimetyl-2-oxoxyclohexa-3-enyl este cua

4- axit aminobutyric

Vi du thr nghiém (1)

Thir nghiém xac nhan do tan trong nude (phén phéi trong nudc/metylen clorua)

Vao mdi miu (Img) trong Bang 43, nudc (5ml) va metylen clorua

(5ml) dugc bd sung va hdn hop ndy, duoc goi la nhom Dung dich A. Dung
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dich 28% natri metoxit/metanol (463uL (2,33mmol)) duoc hoa tan trong nudce
(10ml), va dung dich nuéc (1 mL) dugc gom va hoa tan trong nudc (100ml),
duge goi 1a Dung dich B. Vao mdi mau ctia nhém Dung dich A, bd sung Dung
dich B (1ml) va lic. Dung dich dwoc dé ¢ nhiét d6 trong phong, mdi cia 16p
nuéc va 16p hitu co duoc do bang HPLC va ty 1& ctia hop chét trong 16p nude

duogc thé hién trong Bang 4.

Diéu kién HPLC nhu sau:
May sic ky (HITACHI LaChrom Elite D-2000), ¢6t (SHISEIDO CAPCELL
PAK C18 (dudng kinh hat 3 um, 4,6 mm x 150 mm)), nhi¢t do do (40 °C),
budc song do (474 nm), luu luong (1,0 mL/phat) va dat pha dong (%A =
0,025% TFA/muée, %B = 0,025% TFA/axetonitril); 70% A/30% B (ltic bt
dau), gradient 50% B cho dén 2,5 phut, gradient 98% B cho dén 4,2 phut va ty
16 (98% B) duoc duy tri cho dén 15 phut. Ty 18 trong 16p nude duge tinh tir

phuong trinh sau.

Ty 1 trong 16p nudc [%] = [dién tich dinh ciia hop chit trong 16p
nu6e/(dién tich dinh ctia hop chét trong 16p nuée + dién tich dinh ctia hop chat

trong 16p hitu co)] x 100
Astaxanthin dugc Sigma-Aldrich Co. LLC. san xuét dugc st dung va

este cua axit astaxanthin disucxinic dugc tao ra theo phuong phap dugc mo ta

trong vi du 10 cia WO 2003/066583 A.
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Béang 43

Hop chit Ty 1€ trong 16p nudce [%]
(A) Astaxanthin 0,0

(B) Astaxanthin disucxinat este 43,8

(C) hop chét trong vi du (1) 99,7

(D) hop chét trong vi du (2) 90,8

(E) hop chét trong vi dy (4) 100,0

(F) hop chat trong vi du (8) 100,0

(G) hop chét trong vi du (9) 98,3

(H) hop chét trong vi du (10) 100,0

Khong phat hién thiy mot chut astaxanthin (A) ndo trong 16p nudce va
n6 ¢6 do tan cuc ky thip trong nude. Ty 1& hoa tan clia hop chit (B) (hop chat
tham khao) trong 16p nudc 1a 43,8%. Trai lai, hop chét (C) dén (H) theo sang
ché co ty 18 hoa tan trong 16p nude cao hon nhiéu hop chit tham khao va co do

tan trong nude cuc ky tét.

Vi du tht nghiém (2)

Thi nghiém do hép thu qua duong miéng & chudt

MBbi hop chét trong vi du 8, astaxanthin (dang ty do) va chét chiét tix
taio Haematococcus (AstaReal 110, do Fuji Chemical Industries Co., Ltd. san
xuét, dau chua 10% astaxanthin chiét dugc tir tho Haematococcus) duge pha
loang v6i 33% dimetyl sulfoxit, 60% polyetylen glycol va 0,03% dung dich
cacboxymetyl xenluloza trong nuéc va dugc bao ché dé c6 ham lugng Smg/ml
khi dugc chuyén héa thanh astaxanthin dang tu do. Mau bao ché dugc dugc
dung cho chudt Wistar duge bo doi mot dém (chudt duc, 9 dén 13 tudn tudi,

trong luong 250 dén 300g, 2 hodc 4 con chudt mdt nhom) bang 6ng thong qua
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duong miéng vdi lugng astaxanthin (50mg) trén lkg thé trong. Tiép theo, iy
mau tai thoi diém 3 giv, 6 gio va 24 gid va huyét tuong mau duoc tach. Vao
huyét twong mau thu dugc (0,1ml), axeton véi lugng gép 6 1an va hexan véi
luong gép 50 1an duge bd sung, va dung dich nay duge khudy k¢ va ly tam dé
thu duoc 16p hexan. Lép hexan duoc sdy kho trong didu kién ap suét giam va
hoa tan trong axeton (0,1ml). Dung dich axeton thu dugc (0,05ml) dugc phén
tich bang sic ky 16ng hiéu ning cao (HPLC) trong cic didu kién sau va do noéng

do trong mau.

Diéu kién HPLC:

Cot (YMC-carotenoit), pha dong ( metanol : t-butyl metyl ete: Dung
dich axit phosphoric trong nude 1% = 81 : 15 : 4(V : V : V)), rira giai (gradient
tuyén tinh), budc song do (470 nm), luu luong (1,0 ml/phat) va nhiét do cot

(25°C).

Két qua so sanh kha ning hép thu ctia hop chét trong vi du 8 véi kha
nang hép thu cua diu AstaReal L10 c6 ban trén thi truong trén chudt (gia tri

trung binh) dugc thé hién trong Bang 44 va Fig. 1.

Bang 44

Nong dd trong | hop chit trong vi Dau AstaReal | Astaxanthin (dang
huyét twong mau | du (8) L10 tur do)

[ng/ml]

3 gio 49,6 +23 13,5+£7,1 1,6 £0,5

6 gio 433 + 18,2 15,9+ 74 0,9£0,7

24 gio 4,1+5,8 0,2+04 1,0 £ 0,6

AUC 640,4 209,3 233
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Da x4c nhan duoc ring hop chét trong vi du (8) ¢6 ndng dd trong mau
t6i da va AUC cia astaxanthin trong huyét twong méu cao hon astaxanthin
(dang tu do) va chét chiét tir tho Haematococcus va c6 kha ning hép thu qua

duong miéng cao hon.

Vi du tht nghiém (3)

Thi nghiém kha ndng khing viém trong té bao

Céc té bao RAW264.7 (t& bao bach ciu don nhéan to & chudt, ATCC)
trong moi truong RPMI 1640 dugc phan phdi vao vi dia 12 18. Céc té bao nay
duoc ciy trong 48 gid trong 5% CO2 & 37°C. Sau khi thay mdi truong, dung
dich nuéc chira mau dugc bd sung vao mdi trudng niy va té bao dugc cy trong
24 gioy. Tiép theo, thay moéi truong, bd sung LPS (Ing/mL) vao va céc t€ bao

duogc cdy trong 2 gio.

Tiép theo, modi truong dugce loai bd va cac té bao RAW264.7 duoc ria
bing dung dich dém phosphat sinh ly (PBS). Quy trinh nay dugc tién hanh 3
lin. Tiép theo, ARN tdng duoc chiét bang cich st dung Kit RNeasy Mini
(QIAGEN Inc.), va san lugng IL-1 mARN Ia cytokin gy viém, dugc do bang
phuong phap RT-PCR dinh lugng bang cach st dung PRISM 7000 (Applied
Biosystem). Két qua ctia d9 biéu hién gen IL-1f so v6i dbi chimg duoc thé hién

trong Bang 6 va Fig. 2.
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Bang 45
x Nong do mau IL-1B

Mau [LM] Do bidu hién gen

Déi ching - 1,04
5 1,00

Astaxanthin (dang tu do) 25 0,96
50 0,77
5 0,92

hop chét trong vi du (22) 25 0,66
50 031

hop chit trong vi du (23) 5 0,88

Mbi mau c6 su biéu hién gen IL-1p bi tic ché, 14 chit danh diu cho
ching viém theo kiéu phu thudc nf)ng dd. Ba xac nhan dugc réng hop chét
trong cac vi du (22) va (23) theo sang ché ¢6 kha ning e ché su biéu hién gen

IL-1p t6t hon astaxanthin va chiing c6 tac dung khang viém t6t.

Vi du thu nghiém (4)

Thtr nghiém kha nang khang viém & chudt

Chuot Wistar sau tudn tudi (dugc mua tir Sankyo Labo Service
Corporation, trong lugng 200-250g) duoc cho lam thich nghi trong 1 tudn bang
cach cho an ubng thoai mai trong chu ky sang 12 gio/tbi 12 gid. Tiém dung
dich nudc chira 4mg/kg LPS (lipopolysacarit, dugc 14y tir Escherichia coli va
do Wako Pure Chemical Industries, Ltd. san xuit) trong mang bung va tiép
theo, cling tiém trong mang bung dung dich nudc chira mau. Sau 9 gid, mau
nguyén ven duoc liy tir dong mach chi va ly tdm trong 10 phut véi tbc do
10,000 vong/phut, va gom huyét tuong mau. Do ndéng d6 TNF-o trong huyét

tuong méau bang cach sir dung kit do TNF-o (Rat TNF-alpha Quantikine ELISA
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Kit RTA00, do R&D Systems Inc. san xuét) va ndng dd IL-1B trong huyét
twong mau dugc do bang cach st dung kit do IL-1B (Rat IL-1b/IL1F2
Quantikine ELISA Kit, do R&D Systems Inc. san xuét). Sir dung mdi nhom cd
3 dén 4 con chudt. Néng d6 TNF-o trong huyét tvong mau dugc thé hién
trong Bang 46 va Fig. 3 va ndng do IL-1f trong huyét tuong mau dugc thé hién

trong Bang 46 va Fig. 4.

Béang 46
Nbng d6 TNF-o va ndng d6 IL-1p trong huyét tuong mau
M3 Nong do TNF-a Nong d6 IL-14

au

, [pg/ml] [pg/ml]

nudce (doi chung) 142,1+7,7 177,1£201,8
Astaxanthin 112,0+£35,6 203,9+165,3
Dinatri Disucxinat
Astaxanthin (DDA) 99,6+99.9 311,7£269,1
hop chét trong
vi du (23) 81,8+83,5 146,3498.0

D3 xé4c nhan dugc rang hop chét trong vi du (23) c6 kha ning trc ché
TNF-a va IL-1f mdt cach hitu hi¢u hon astaxanthin va dinatri disucxinat

astaxanthin va n6 c6 tac dung khang viém tot.
Vi du bao ché (1)
Vién nén
Can cac thanh phan theo ty 1& hop chét trong vi du 4 (17,5 phin khoi

luong), lactoza (67,6 phan khéi luong), hydroxypropyl xenluloza dugc thé thap

(20 phan khbi lwogng), hydroxypropyl xenluloza (2,5 phan khdi luong),
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xenluloza vi tinh thé (10 phan khdi lugng), sit sesquioxit vang (0,0002 phan
khéi lwong) va magie stearat (1 phan khdi luong), trdn va nén thanh vién trong
diéu kién vién nén c6 trong luong 240mg, do cimg duoc dit 7N va duong kinh

vién nén 8,5mm bang cach sir dung may tao vién nén kiéu quay.

Vi du bao ché (2)

Vién nén

Lactoza (100,5 phan khéi luong) duoc héa 16ng trong mdy tao hat tang
s6i va dung dich nudc chtra hop chét trong vi du 4 (17,5 phan khéi lugng) va
hydroxypropyl xenluloza (3,9 phin khéi luong) duge phun dé thu dugc thude
cdm. Tron thude cdm (65 phan khdi lugng), xenluloza vi tinh thé (15,0 phan
khéi luong), natri croscarmelloza (19,5 phén khéi lugng) va magie stearat (0,5
phén khéi luong), ép va dic khudn trong diéu kién vién nén co trong luong
200mg, d6 cing dugc dat 7N va dudong kinh vién nén 7mm bang cach sir dung

may tao vién nén kiéu quay.

Vi du bao ché (3)

Thudc nhd mét

Bao ché thudc nhé mat chira 0,00175% hop chét trong vi du (8), 0,05%
polysorbat 80, 0,05% natri edetat, 0,1% natri hydro phosphat hydrat, 0,5%
glyxerin, axit clohydric/natri hydroxit v6i lwong phu hop dé diéu chinh do pH

nam trong khoang tir 6,5 dén 7,0 va phan con lai 1a nude.
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Vi du bao ché (4)

Thubc tiém

Hop chét trong vi du (23) (36 mg) duoc bd sung vao dung dich dém
phosphat (pH=7,0) dé thu duoc hdn hop (téng luong 1ml) va hdn hop nay duge
cho vao éng thuy tinh dung tich 2ml, bit kin va khit tring dé tao ra dng thude

hoa tan dugc khi st dung.
Vi du bao ché (5)
Thubc tiém
Nudc tiét tring duoc bd sung vao hop chit trong vi du (23) (36 mg),

natri clorua (90 mg) va polysorbat (lugng phu hop) dé thu dugc dung dich (téng

lwong 10ml) va bao ché duoc thube tiém.
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YEU CAU BAO HO

1. Dan xuét carotenoit c6 cong thirc chung (I):

X _O-R?

l

R-07 "X (I)

trong do:

X la nhom cacbonyl hodc nhoém metylen;

it nhat mot trong s cac gbc R! va R? trong cong thire chung (I) 14 —CO-A-B-D
va cac géc con lai [a —CO-A-B-D hodc nguyén tu hydro;

A la —CHy—, —CH(CH3)—, —CH(C,Hs)—, —CH(n-C5H7)—, —CH(i-
C3H7)—, —CH(n-C4H9)—, —CH(i-C4Hy)—, —CH(s-C4Ho)—, —CHCHo—,
—CH2CH,CHy—, —CH>CH(CH3)—, —CH2CH2CH>CH>—,
—CH(CH3)CH2CH>—, —CH>CH(CH3)CHy—, —CH2CH(i-C4Ho)CHo—,
—CH,C(CH,CH,CH>CH>CH2)CHy—, —CH2CH,CH>CH2CHo—,
—CH(CH3)CH2CH2CHy—, —CH2CH(CH3)CH2CHo—,

— CH,CH(CH;3)CH(CH3)—, —CH,CH,CH2CHCHCHy—,
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— CH(CH3)CH,CH,CH,CHy—, —CH(C,Hs)CH,CH,CHy—,

—_CH(CH3)CH(CH3)CH,CHy—, —CH(CH;)CH(CH3)CH(CH3)—,

—CH,CH>CH,CH,CH,CH,CHy—, —CH2CH2CH,CH>,CH>,CH,CH,CH,—,

—CH>CH>CH>CH>CH,CH,CH,CH2CHo—,

—CH,CH,CH,CH,CH,CH,CH>CH,CH>CH>—,

— CH(CH(CHs);)CH,CH2CH,CH,CHyCHy—, -6—CHa-3-etylbixyclo[3,2,0]-

hepta-3-en-6-yl-CH,, —CH(CH2SCH3)—, —CH(CH>CHSCH3)—,

—CH(CH,Phenyl)-, —CH[CHaz(4-hydroxyphenyl)]-, —CH[CHa(4-

imidazolyl)]-, —CH(CH,CONHz)—, —CH(CH>CH,CONH,)—,

— CH(CH,0H)—, —CH[CHOH(CH;]—, —CH(CH2CH>CH,NH;)—,

— CH(CH,CH,CH,CH,NH,)—, —CH[CH>CH>CH,NHC(=NH)NH2]—,

— CH(CH,CO,H)—, —CH(CH,CO:Bu')—, —CH(CHCH2CO2H)—,

— CH(CH,CH,CO,Bu’)—, —CH(NH2)CHy—, —CH(COOH)—,

—CH(COOH)CH;—, —CH(CH,SCH3)CHy—, —CH(CH2S-n-hexyl),

—CH(CHa-2-imidazolyl), —CH>NHCH,—, —CH,CH,NHCH,CH>—,

— CH>CH>N(CH3)CH,CHy—, —CH>CH,N(i-C3Hy7) CHCHy—,
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—CH>CH,N(4-Metoxyphenyl) CH2CHy—, —CH>CH>N(CH2Ph)CH2CHo—,

—CH2CH>N(n-C4Ho)CH2CH>CHo—,

—CH2CH>N(n-C4Hs)CH2CHCH,CHy—, —CH>CH(OH)CH,NHCH,CHo—,

—CH>;NHCH,CH;—, —CH>CH>NHCH,CH,CHy—,

—CH,CH>NHCH>CH,CH>CH>CH2CH—, —CH>N(CH3)CHoCHo—,

—CH>CHoN(CH3)CH2CH2CH—, —CH2N(C2Hs)CH2CHo—,

— CH>CH,N(C2Hs)CHLCHy—, —CH,CHaN(CoHs)CHyCH2CHy—,

—CH)N(C,Hs)CH2CH,CH2CH>-,

CH,N(i-C3H7)CH,CH,CH2CHo—,

— CH3N(CH;3)CHoNHCH,—, —CH,N(Ph)CH,CH,-, —CHoN(4-Cl-

Ph)CH>CHy—, —CH;N(4-C1-3-CH;-Ph)CH,CHy—,

—CH2N(CH2Ph)CH2CH>—, —CH>CH2N(CH2Ph)CH2CHo—,

-—CH,CH2SCH>CHy—, —CH>CH>SCH>—, —CH2CH(OH)CH>SCH,CH>—,

—CH,>CH»S(0),CH,CH—, —CH>,COCH>—, —CH,CH,COCH,CH>—,

—NH—, —N(CH3)—, —N(CH2CH3)—, —N(CH>CH>CH3)—,

— N(CH>CH,Ph)-, —N(i-C3H7)——N(CH2CH>CH2CH3)—, —N(i-C4Ho)—,

—N(s-C4Ho)—, —N(Ph)-, —N(3-Bromo-Ph)-, —N(3-Nitro-Ph)-, —N(4-Etyl-
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Ph)-, —N(4-Butyl-Ph)-, —N(4-clo-Ph)-, —N(3-clo-Ph)-, —N(2-clo-Ph)-,
—N(4-Flo-Ph)-, —N(4-Benzyl-Ph)-, —N(2,4-Diclo-Ph)-, —N(4-Triflometyl-
Ph)-, —N(4-Hydroxy-Ph)-, —N(4-Xyano-Ph)-, —N(4-Ph-Ph)-, —N(4CHO-
Ph)-, —N(4-Cacbamoyl-Ph)-, —N(4-Amino-Ph)-, —N(3-(IN,N-
Dimetylamino)-Ph)-, —N(4-Me-Ph-Ph)-, —N(4-Benzyloxy-Ph)-, —N(4-
Etoxycacbonyl-Ph)-, —N(4-Cacboxy-Ph)-, —N(3-Cacboxy-Ph)-, —N(2-
cacboxy-Ph)-, —N(CH2Ph)-, —N(4-Cacboxyphenylmetyl),

/ \ Il
—H,C-N  N-CHyCHy— —H,C-N  N-C—CH,—
__/

9 9

S
Q (J—CHZCHz—
_HQC“‘N N_C_CHz'CHz_ N _H2C_N O_CHz‘CHz—
7
9

9 9

R — - - — H - —
O“CHz‘CHZ_, H2C N/\_——>7CH2 CH2 0-C 2 CH2 ,
o e
—HZC—N/\:>—LN-—CH2—CH2— —HZC—HZC*N/\:>7N—U—O—CH2-CH2—

9 9

0
H
—HZC—HQ—HZC—ND—CHzﬂ—N—CHz-CHZ—
OH

)

)

_H2C_N

LI

—NHCH>CONHCH2CH;—, —N(CH3)CH2CONHCH2CHy—,

—N(CH2Ph)CH,CONHCH,CH—, —NHCH2CON(CH3)CH2CHy—,

—NHCH>CH>SCH>,CHy—, —CH2CH2CONHCHCHo—,
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—CH,COCH,SCH;—, —CH(CH2CH2SCH;3)CONHCH2CHy—,
—CH,CH>CH,CH>CH(NHz)—, —NHCH>CH>CH>CH>CH(COOH)—,
—NHCH>CH,CH>CH(COOH)—, —NHCHCH>CH(COOC:,Hs)- hodc
—NHCH,CH,CH>CH(COOC,Hs)—;

B 1a —NHCONH—, —N(CH3)CONH—, —NHCON(CH3)—,
—N(CH3)CON(CH3)—, —N(C2Hs)CONH—, —N(n-CsH7)CONH—,
—N(i-C3H7)CONH—, —N(n-C4H9) CONH—, —N(n-CsH13) CONH—,
—N(n-C4Ho)CON(CH3)—, —N(Ph)CONH—, —NHCON(4-clophenyl)-,
—NHCON(CH2Phenyl)-, —N(i-C3H7)CON(4-Metoxyphenyl)-,

—N(4-clophenyl) CON(4-Metoxyphenyl)- hodc nhém c6 cong thirc:

)

N~ 'N

v hodc O)_/

o (@]
)J\ ~ )k - —N N—
/ ,

va
D 13 —CH,COOH, —CH,CH,COOH, —CH>CH,CH>,COOH, —CH,CH(i-
C4Ho)CH,COOH, —CH>CH(i-C4Ho)CH,CONHCH,CH(i-C4Hy)CH,COOH,

—CH,C(CH2CH2CH>CH,>CH»)CH,COOH,
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—CHC(CH2CH2CH>CH>CH»)CH2CONHCH>-
C(CH2CH>CH>CH,CH>)CH>,COOH, —CH(CH>SCH3)COOH,
—CH(CH,CH,>SCH3)COOH, —CH(CH2Phenyl) COOH,
—CH[CHa2(4-hydroxyphenyl)]COOH, —CH|[ CH2(4-imidazolyl)] COOH,
—CH(CHCONH,)COOH, —CH(CH2CH>CONH2)COOH,
—CH(CH,0OH)COOH, —CH[CHOH(CH3)]COOH,
—CH(CH>CH>CH>NH,)COOH, —CH(CH>CH>CH>CH>CH>NH2)COOH,
—CH[CH>CH,CH.NHC(=NH)NH2]COOH, —CH(CH2CO,H)COOH,
—CH(CH;COzBut)COOH, —CH(CH2CHCOH)COOH,
—CH(CH,CH,CO,Bu")COOH, —CH,>CH>CH,CH(NH2)COOH,
—CH>CH2CH>CH>CH(NH2)COOH, —CH(COOH)CHz,
—CH>CONHCH2COOH, —CH>,CONHCH(CH>CH,SCH3)COOH,
—CH>CONHCH[CH2(4-imidazolyl)| COOH,
—CH;CONHCH(CH2CONH2)COOH,
—CH,CONHCH(CH2CH>CONH»)COOH, —CH>CH>CONHCH,COOH,

—CH>CH2CONHCH(CH2CH2SCH3)COOH, —CHCH>CONHCH[CH2(4-
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imidazolyl)]COOH, —CH>,CH2CONHCH(CH>CONH2)COOH,
—CH>CH,CONHCH(CH2CH2,CONH»)COOH,
—CH,CH>CH,CONHCH>COOH,
—CH,CH,CH>,CONHCH(CH2CH2SCH3)COOH,
—CH,CH,CH,CONHCH|[CH2(4-imidazolyl) | COOH,
—CH,CH>CH,CONHCH(CH2CONH»)COOH,
—CH,CH>CH>CONHCH(CH2CH2CONH2)COOH, -6-CH,-3-etylbixyclo-
[3.2,0]hepta-3-en-6-yl-CH2,COOH hogc nhém cé cong thirc duge mod ta dudi

day, dugc tao thanh cung vé1 gbc —NH- trong B:
HOOC

—N
hodc

muoi dugc dung cua no.

2. DAn xuét carotenoit theo diém 1, hodc mudi duge dung cua no, trong do:
R! va R? trong cong thirc chung (I) 12 gidng nhau va mdi gbc nay la —CO-A-B-

D;
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Ald —CHy—, —CH(CH3)—, —CH(C,Hs)—, —CH(n-C3H7)—, —CH(i-

C3H7)—, —CH(n-C4Ho)—, —CH(i-C4Ho)—, —CH(s-C4Ho)—, —CH>CHr—,

—CH,CH>,CHy—, —CH>CH(CHj3)—, —CH>CH>CH>CH—,

—CH(CH3)CH2CHy—, —CH>CH(CH3)CH—, —CH,CH(i-C4H9)CH—,

—CHC(CH2CH>CH,CH>CH>)CHy—, —CH>CH>CH,CH,CHo—,

— CH(CHs)CH,CH,CHy—, —CH,CH(CH3)CH,CHy—,

— CH,CH(CHs3)CH(CH;3)—, —CH,CH,CH,CH,CH,CHy—,

—CH(CH3)CH2CH2CH>CHy—, —CH(C,Hs) CH2CH2CHo—,

— CH(CH3)CH(CH3)CH>CHa—, —CH(CH3)CH(CH3)CH(CH3)—,

—CH,CH>CH,CH,CH,CH,CHz—, —CH(CH2SCH3)—,

—CH(CH2CH,>SCH3)—, —CH(CH2Phenyl)-, —CH[ CH2(4-hydroxyphenyl)]-,

— CH[CH;(4-imidazolyl)]-, —CH(CH,CONHz)—, —CH(CH,CH2,CONHy)—,

— CH(CH,0H)—, —CH[CHOH(CH3)]—, —CH(CH,CH,CHoNH,)—,

— CH(CH,CH>CH,CH,NH,)—, —CH[CH,CH,CH;NHC(=NH)NH]—,

— CH(CH,CO,H)—, —CH(CH2CH,CO,H)—, —CH,NHCH>—,

—CH,CH,NHCH,CH»—, —CH>CH>N(CH3)CH2CH—, —CH2CH2IN(i-
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Cs;H7)CH2CHy—, —CH>CH,N(4-Metoxyphenyl)CH,CH2—,

—CH2CHoN(CH2Ph)CH2CHy—, —CH>CH2N(n-C4Ho) CH2CH,CH—,

—CH2CH2N(n-C4Ho)CH2CH,CH2CHy—, —CH>NHCHCHo—,

—CH>CH,NHCH>CH2,CH>—, —CH>CH>NHCH,CH,CH,CH,CH>CH,—,

—CH,N(CH3)CH2CHo—, —CH>CH>N(CH3)CH2CH2CHo—,

—CH,N(C2Hs)CH2CHy—, —CH2CH2N(C2Hs)CH2CHo—,

— CH,CHaN(C,Hs)CH,CHCHy—, —CHoN(CoHs)CH2CHoCHoCHy—,

— CHuN(i-C3H7)CH,CH,CH,CHy—, —CHaN(CH;3)CH;NHCH,—,

— CHuN(Ph)CH,CHy—, —CH,N(4-C1-Ph)CHoCHy—, —CHoN(4-Cl-3-CHs-

Ph)CH,CH,—, —CH,N(CH,Ph)CH2CHy—, —CH>CH,N (CH2Ph)CH,CHy—,

—CH,CH,SCH2CH,—, —CH>CH2SCH—, —CH2CH2S(0).CH2CHo—,

—CH,COCH,—, —CH2CH>COCHCHy—, —NH—, —N(CH3)—,

— N(CH,CHs)—, —N(CH,CH,CH3)—, —N(CH>CH:Ph)-, —N(i-C3H7)—,

— N(CH>CH,CH,CHs)—, —N(i-C4Hy)—, —N(s-C4Ho)—, —N(Ph)-,

NQ3-

Bromo-Ph)-, —N(3-Nitro-Ph)-, —N(4-Etyl-Ph)-, —N(4-Butyl-Ph)-, —IN(4-

clo-Ph)-, —N(3-clo-Ph)-, —N(2-clo-Ph)-, —N(4-Flo-Ph)-,

N(4-Benzyl-Ph)-,
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—N(2,4-Dichioro-Ph)-, —N(4-Triflometyl-Ph)-, —N(4-Hydroxy-Ph)-, —N(4-
Xyano-Ph)-, —N(4-Ph-Ph)-, —N(4-CHO-Ph)-, —N(4-Cacbamoyl-Ph)-,
—N(4-Amino-Ph)-, —N(4-Me-Ph-Ph)-, —N(4-Benzyloxy-Ph)-, —N(4-
Cacboxy-Ph)-, —N(3-Cacboxy-Ph)-, —N(2-Cacboxy-Ph)-, —N(CH2Ph)-,
—N(4-Cacboxyphenylmetyl),

/7 /9
—H2C_N N_CHz'CHz_ _H2C_N N—C_CHZ_
/ /

9 9

W
—H2C—'N N"C'—"CHz'CHg_ _Hzo—N O_CHz'CHz——

9 9

O-CHy Chy— —HZC—NO—CHZ-CHZ-O—CHZ-CHZ—’
o e
—HZC—ND—LN—CHZ_CHZ_ —HZC—H2C~N/\:>7N—“—O—CH2-CH2—

9 9

—Hzc_N

L

—NHCH>;CONHCH,CHy—, —N(CH3)CH,CONHCH;CH>—,

— N(CH2Ph)CH,CONHCH,CH>—, —NHCH,CON(CH3)CH,CH>—,

—NHCH>CH,SCH,CH,—, —CH>CH,CONHCH,CH>—,

—CH,COCH,SCH;—, —CH(CH2CH>SCH3)CONHCH>CH>—,

— NHCH,CH,CH,CH,CH(COOH)—, hodc —NHCH,CH,CH,CH(COOH)—;

B la —NHCONH—, —N(CH3)CONH—, —NHCON(CH3)—,
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— N(CH3)CON(CH;3)—, —N(C,Hs)CONH—, —N(n-C3H7)CONH—, —N(i-
C3H7)CONH—, —N(n-C4Ho)CONH—, —N(n-CH;3)CONH—, —N{(n-

C4H9o)CON(CH3)—, hodc nhém c6 cong thire:

o @]
)k \NJ\N/

B N\__JN—— hoac ‘\/‘

va

D la —CH,COOH, —CH>CH>COOH, —CH>CH2CH>COOH, —CH>CH(i-
C4Ho)CH>COOH, —CH>CH(i-C4Hy)CH,CONHCH,CH(i-C4Hy)CH2,COOH,
—CH,C(CH2CH>CH,CH>CH2)CH.COOH,
—CHC(CH2CH>CH>CH2CH2)CH2CONHCH,C-
(CH,CH2CH>CH,CH»)CH2,COOH, —CH(CH>SCH3)COOH,
—CH(CH2CH,SCH3)COOH, —CH(CH2Phenyl ) COOH, —CH[CH2(4-
hydroxyphenyl)| COOH, —CH[CHa2(4-imidazolyl)|COOH,
—CH(CH2CONH,)COOH, —CH(CH2CH2CONH2)COOH,
—CH(CH,OH)COOH, —CH[CHOH(CH3)]COOH,

—CH(CH2CH,CH>NH,)COOH, —CH(CH,CH>CH>CH>NH>)COOH,
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— CH[CH2CH>CH,NHC(=NH)NH,]COOH, —CH(CH,CO,H)COOH,

—CH(CH,CH,CO,H)COOH, —CH,CH>CH,CH(NH2)COOH,

— CH,CH>CH,CH,CH(NH,)COOH, —CH(COOH)CHj,

—CH,CONHCH2COOH, —CH2CONHCH(CH2CH2SCH3)COOH,

—CH>CONHCH[CH(4-imidazolyl)] COOH,

—CH>CONHCH(CH>CONH>)COOH,

—CH>CONHCH(CH>CH>,CONH»)COOH, —CH,CH,CONHCH,>COOH,

—CH,CH,CONHCH (CH>CH>SCH3)COOH, —CH2CH>CONHCH[CH»(4-

imidazolyl)]COOH, —CH,CH>,CONHCH(CH>,CONH2)COOH,

—CH>CH>CONHCH(CH2CH2CONH»)COOH,

—CHCH,CH,CONHCH,COOH,

—CH,CH2CH,CONHCH(CH>CH>SCH3)COOH,

— CH,CH,CH,CONHCH[CH,(4-imidazolyl)] COOH,

—CH,CH2CH,CONHCH(CH>CONH2)COOH hodc

—CH,CH2CH,CONHCH(CH2CH2CONH)COOH.
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3. Dan xuét carotenoit theo diém 1, hodc mudi duge dung cda nd, trong do:

R! va R? trong cong thie chung (1) 12 gibng nhau va mbi gbc nay 1a —CO-A-B-
D;

A la —CHy—, —CH(CH3)—, —CH(C,Hs5)—, —CH(n-C3H7)—, —CH(i-
Cs;H7)—, —CH(n-C4Hg)—, —CH(i-C4Hy)—, —CH(s-C4Hg)—, —CH,CHr—,
—CH,CH,CH>—, —CH>CH(CH3)—, —CH>CH>,CH,CH,—, —CH,CH(i-
C4H9)CH2-~, —CH>C(CH,CH,CH>CH2CH2)CH>—, —CH(CH2SCH3)—,
—CH(CH2CH,SCH3)—, —CH(CHzPhenyl)—, —CH|[ CHz(4-hydroxyphenyl)]-
, —CH[CH2(4-imidazolyl)]-, —CH(CH,CONHz)—, —CH(CH,CH>,CONH;)—
, —CH(CH,0H)—, —CH[CHOH(CH3)}—, —CH(CH2CH2CHoNH2)—,
—CH(CH2CH2CH2CH2NH2)—, —CH[CH,CH2CHoNHC(=NH)NHz | —,
—CH(CH2CO2H)—, —CH(CH,CH2CO;H)—, —CHNHCH>—,
—CH>CH,NHCH>CHy—, —CH>CH2N(CH3)CH2CHr—, —CH2CHRN(G-
Cs;H7)CH2CH—, —CH>CH,N(4-Metoxyphenyl ) CH2CHy—,
—CH,CH,N(CH,Ph)CH>CHz—, —CH2CH2N (n-C4Hy)CH,CH2CHo—,

—CH>CH>N(n-C4Ho)CH,CH,CH2CH2—, —CH>NHCHCHo—,
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—CH,CH,NHCH2CH,CH,, —CH2N(CH;3)CH2CHy—,

—CH2CHoN(CH3)CH,CH2CHy—, —CH)N (C2Hs)CH2CHo—,

—CH,CH,N(C,Hs5)CH,CHy—, —CH>CHoN(C2Hs)CH2CH2CH—,

—CH,N(C,Hs)CHCH>,CH,CHy—, —CHoN(i-C3H7) CH2CH2CH2CH—,

—CH,N(CH;3)CH,NHCH,—, —CH,N(Ph)CH2CHy—, —CH,N(4-Cl-

Ph)CH>CHy—, —CH;N(4-Cl-3-CH;3-Ph)CH,CHy—,

— CH,N(CH,Ph)CH2CHy—, —CH>CH,N(CH2Ph)CH2CHo—,

—CH,CH,SCH>CH,—, —CH2CH2SCHy—, —CH2CH2S(0).CH2CHy—,

—CH,COCH—, —CH>CH,COCH2CHy—, —NH—, —N(CH3)—,

— N(CH2CH3)—, —N(CH,CHCHs)—, —N(CHCHoPh)—, —N(i-CsHy,

— N(CH,CH,CH,CHs)—, —N(i-C4Ho)—, —N(Ph)-, —N(3-Nitro-Ph)-, —N(4-

Etyl-Ph)-, —N(4-Butyl-Ph)-, —N(4-clo-Ph)-, —N(3-clo-Ph)-, —N(2-clo-Ph)-,

—N(4-Flo-Ph)-, —N(4-Benzyl-Ph)-, —N(2,4-Diclo-Ph)-, —N(4-Triflomety]l-

Ph)-, — N(4-Hydroxy-Ph)-, —N(4-Xyano-Ph)-, —N(4-Ph-Ph)-, —N(4-CHO-

Ph)-, —N(4-Carbamoyl-Ph)-, —N(4-Amino-Ph)-, —N(4-Me-Ph-Ph)-, —N(4-

Benzyloxy-Ph)-, —N(4-Cacboxy-Ph)-, —N(3-Cacboxy-Ph)-, —N(2-Cacboxy-
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Ph)-, —N(CH,Ph)-, —N(4-Cacboxyphenylmetyl)-,

)

/N T
—H2C—N N_CHz’CHQ— —'"H2C"N N_C_CHQ__
/

9 9

@)

Il
—H,C-N  N—C—CHy CHy— —HZC—ND—O—CHZ-CHZ_

9 9

O_CHZ.CHZ_, _HZC_ND'CHZCHZO_CHz‘CHZ“’

0
H H
N—CH,—CH,— —HZC—HZC—N/\:>7N—“—O—CH2'CH2—

9 9

L)

_HZC_N

T

_HQC_N

—NHCH>CONHCH,;CH,—, —N(CH3)CH2CONHCH>CHr—,

—N(CH2Ph)CH,CONHCH,CHy—, —NHCH,CON(CH3)CH.CHo—,

—NHCH>CH,SCH,CHy—, —CH>CH>CONHCH,CH,—, —CH>COCH,SCHo-

hodic —CH(CH,CH,SCH3)CONHCH,CHy—;

B 14 —NHCONH—, —N(CH3)CONH—, —NHCON(CH;3)—,

— N(C,Hs)CONH—, —N(n-C3H7)CONH- hodc —N(i-CsH7)CONH—;

va

D la —CH,COOH, —CH,CH>,COOH, —CH,CH>,CH,COOH, —CH»CH(i-

C4H9)CH,COOH, —CH>CH(i-C4Hy)CH,CONHCH>CH(i-C4Ho)CH2COOH,

—CH,C(CH2CH2CH>CH,CH»)CH,COOH,
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—CH,C(CH,CH,CH,CH>CH»)CH,CONHCH,C

(CH,CH,CH,CH>CH,)CH,COOH, —CH(CH,SCH3)COOH,

— CH(CH,CH,SCH3)COOH, —CH(CH,Phenyl)COOH, —CH[CHa(4-

hydroxyphenyl)| COOH, —CH[CH2(4-imidazolyl)] COOH,

—CH(CH2CONH2)COOH, —CH(CH>CH>CONH,)COOH,

— CH(CH,OH)COOH, —CH[CHOH(CH;)]COOH,

—CH(CH,CH>CH2NH2)COOH, —CH(CH>,CH>CH,CH>NH2)COOH,

—CH|[CH,CH>CH,NHC(=NH)NH]COOH, —CH(CH,CO,H)COOH,

—CH2CONHCH>COOH, —CH>,CONHCH(CH2CH,SCH3)COOH,

—CH>CONHCH[CH2(4-imidazolyl)JCOOH,

—CH2CONHCH(CH>,CONH,)COOH,

—CH,CONHCH(CH2CH,CONH»)COOH, —CH.CH2CONHCH2COOH,

—CH,CH,CONHCH (CH2CH>SCH3)COOH, —CH,CH2CONHCH[CHa(4-

imidazolyl)]COOH, —CH>CH>,CONHCH (CH,CONH:2)COOH,

—CH,CH,CONHCH(CH>CH>,CONH2)COOH,

—CH2CH>,CH2CONHCH,COOH,
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—CH,CH>CH>,CONHCH(CH2CH>SCH3)COOH,
—CH>CH>CH>,CONHCH[CH»(4-imidazolyl)| COOH,
—CH>CH,CH>CONHCH(CH2CONH2)COOH hodc —CH2CH.CH2CONHCH

(CH2CH2CONH2)COOH.

4. DAn xuét carotenoit theo diém 1, hodc mudi duge dung cta nd, trong do:

X trong cong thtrc chung (I) 1a nhém cacbonyl;

R! va R trong cong thirc chung (1) 12 gidng nhau va mdi gbc nay 12 —CO-A-B-
D;

A la —CHp—, —CH(CH3)—, —CH(C,Hs5)—, —CH(i-C3H7)—, —CH(n-
C4Ho)—, —CH(i-C4Ho)—, —CH>CH—, —CH>CH>CHy—, —CHCH(i-
C4Hg)CHz—, —CH,C(CH,CH2CH2CH>CH,)CHy—, —CH(CH>SCH3)—,
—CH(CH,CH,SCH3)—, —CH(CH2Phenyl)—, —CH[CHa(4-
hydroxyphenyl)]—, —CH[CHa(4-imidazolyl)]-, —CH(CH,CONHz2)—,
—CH(CH,CH2CONH»)—, —CH(CH2OH)—, —CH[CHOH(CH3)]—,

— CH(CH2CH,CHoNH,)—, —CH(CH2CH>CH2CHaNH,)—,
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— CH[CH>CH,CH,NHC(=NH)NH,]—, —CH(CH,CO,H)—,

—CH(CH,CH,CO,H)—, —CH(CH,SCH3)CH,—, —CH>NHCH—,

— CH,CH,NHCH,CHo—, —CH,CHN(CH3)CH,CHy—, —CH,CHoN(4-

Metoxyphenyl)CH,CHy—, —CH>CHoN(CH2Ph)CH,CHy—,

—CH;NHCH,CH,—, —CH,CH,NHCH,CH,CH>—,

—CH)N(CH3)CH2CHy—, —CH>CH2N(CH3)CH2CH2CHy—,

—CH,N(C,Hs)CH2CHy—, —CHCH2N(C2Hs5)CH2CHo—,

—CH,CH>N(C,Hs5)CH,CH>CH,—, —CHoN(CH3)CHoNHCH—,

— CH,N(Ph)CH,CHy—, —CH,N(4-Cl1-Ph)CH,CHy—, —CHyN(4-C1-3-CH;-

Ph)CH,CHy>—, —CH,N(CH,Ph)CH,CHy—, —CH,CHN(CH,Ph)CH,CHy—,

—CH,CH,SCH,CH—, —CH>CH2SCHo—, —CH>CH>S(0),CH>CHy—,

—CH>COCHz—, —CH2CH2COCH2CHy—, —NH—, —N(CH3)—,

— N(CH,CH;3)—, —N(CH,CH,CHs)—, —N(CH,CH,Ph)-, —N(Ph)-, —N(3-

Nitro-Ph)-, —N(4-Etyl-Ph)-, —N(4-clo-Ph)-,

N(3-clo-Ph)-, —N(2-clo-Ph)-,

—N(4-Flo-Ph)-, —N(4-Benzy H-Ph)-, —N(2,4-Diclo-Ph)-, —N(4-Triflometyl-

Ph)-, —N(4-Hydroxy-Ph)-, —N(4-Xyano-Ph)-, —N(4-Ph-Ph)-, —N(4-CHO-
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Ph)-, —N(4-Cacbamoyl-Ph)-, —N(4-Amino-Ph)-, —N(4-Me-Ph-Ph)-, —N(4-

Benzyloxy-Ph)-, —N(4-Cacboxy-Ph)-, —N(3-Cacboxy-Ph)-, —N(2-Cacboxy-

Ph)-, —N(CH2Ph)-, —N(4-Cacboxyphenylmetyl)-,

/ \ / \ I
—H,C-N  N=CHyCHy— —H,C—N N—C—CH,—
__/ __/

9 9

@) O

/N H
—H,C—N N-C—CH, CHy,— —H,C—N N—CHy—CH,—

9 9

— NHCH,CONHCH,CH,—, —N(CH3)CH,CONHCH>CH,—,

— N(CH,Ph)CH2CONHCH,CH>—, —NHCH,CON(CH3)CH,CHo—,

— NHCH,CH>SCH2CHy—, —CH,CH,CONHCH,CH,—, —CH>COCH2SCH,-
hoic —CH(CH,CH,SCH3)CONHCH,CHo—;

B 14 —NHCONH—, —N(CH3)CONH—, —NHCON(CHs)- hoic

— N(C,Hs5)CONH—; va

D 13 —CH>COOH, —CH,CH,COOH, —CH,CH,CH,COOH, —CH,CH(i-
C4Hy)CH,COOH, —CH,CH(i-C4Hs)CHCONHCH,CH(i-C4Hs) CH2COOH,

— CH,C(CH2CH>CH>CH,CH,)CH2COOH,

— CH>C(CH2CH,CH,CH,CH2)CH,CONHCH,C

(CH>CH,CH,CH>CH2)CH2COOH, —CH(CH.SCH3)COOH,
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— CH(CH,CH,SCH3)COOH, —CH(CH,Phenyl)COOH, —CH[CH,(4-

hydroxyphenyl)| COOH, —CH[CHa(4-imidazolyl)]COOH,

—CH(CH,CONH»)COOH, —CH(CH>CH2CONH»2)COOH,

— CH(CH,OH)COOH, —CH[CHOH(CH;3)]COOH,

—CH(CH2CH>CH2NH2)COOH, —CH(CH2CH2CH>CH>CH2)COOH,

— CH[CH,CH,CH,NHC(=NH)NH,]COOH, —CH(CH,CO,H)COOH,

—CH(CH2CH2CO,H)COOH, —CH(COOH)CH3, —CH>,CONHCH2COOH,

—CH,CONHCH(CH.CH>SCH3)COOH, —CH>CONHCH[CHx(4-

imidazolyl)|COOH, —CH,CONHCH(CH>CONH;)COOH,

—CH,CONHCH(CH,CH,CONH»)COOH, —CH,CH2,CONHCH,COOH,

—CH>CH,CONHCH(CH,CH,SCH3)COOH, —CH,CH,CONHCH|[CH2(4-

imidazolyl)]COOH, —CH>CH,CONHCH(CH>CONH,)COOH,

—CH>,CH>CONHCH(CH>CH>CONH2)COOH,

—CH,CH>,CH>CONHCH>COOH,

—CH,CH>CH,CONHCH(CH2CH>SCH3)COOH,

— CH,CH,CH,CONHCH][CH,(4-imidazolyl)]COOH,
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—CH,CH2CH2CONHCH(CH2CONH»)COOH hodc —CH,CH,CH>CONHCH-

(CH2CH2CONH»)COOH.

5. DAn xuét carotenoit theo diém 1, hodc mudi duoc dung ctia nd, trong d6 dan
xuét carotenoit nay dugc chon tr nhom bao g61n:

Axit 3-{2-[4-(18-{4[3-(3-cacboxymetylureido)propionyloxy]-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl]etyl } -
ureidoaxetic,

Axit 3-[4-(18-{4-(3-cacboxymetylureidoaxetoxy)-2,6,6-trimetyl-3-oxoxyclo-
hexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-
3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]-ureidoaxetic,

Axit 3-{3-[4-(18-{4[3-(2-cacboxyetyl)ureidoaxetoxy]-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]-

ureido }propionic,
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Axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl } -
ureido)butyric,

Axit 3-[3-(3-{4-[18-(4{4-[3-(2-cacboxyetyl)ureido]-butyryloxy}-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetratmetyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-
enyloxycacbonyl}propyl)ureido]-propionic,

Axit 4-[3-(3{4-[18-(4-{4[3-(3-cacboxypropyl)ureido]-butyryloxy }-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-
cacbonyl}propyl)ureido]butyric,

Axit 2-{3-[4-(18-{4-[3-(1-cacboxyetyl)ureidoaxetoxy]-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl]-

ureido }propionic,
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Axit 3-phenyl-2-{3-[4-(18-{4-[3-(2-phenyl-1-cacboxyetyl)-ureidoaxetoxy- |-

2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl]ureido} propionic,

Axit 4-metylthio-2-{3-[4-(18-{4-[3-(3-metylthio-1-cacboxypropyl)ureido-

axetoxy|-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-

1,3,5,7.9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl]ureido } butyric,

Axit 6-amino-2-{3-[4-(18-{4-[3-(5-amino-1-cacboxypentyl)-ureidoaxetoxy|-

2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl]ureido } hexanoic,

Axit 2-amino-6-{3-[4-(18-{4-[3-(5-amino-5-cacboxypentyl)-ureidoaxetoxy]-

2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl]ureido }hexanoic,
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Axit 2-amino-5-{3-[4-(18-{4-[3-(4-amino-4-cacboxybutyl)-ureidoaxetoxy]-

2,6,6-t- rimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl]ureido} pentanoic,

Axit 5-guanidyl-2-{3-[4-(18-{4-[3-(1-cacboxy-4-guanidyl-butyl)ureido-

axetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl}-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl]ureido} pentanoic,

Axit 3-[3-(2-{4-[18-(4-{3-[3-(2-cacboxyetyl)ureido]-propionyloxy}-2,6,6-

trime- tyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonyl}etyl)ureido]propionic,

AXit 4-[3-(2-{4-[18-(4-{3-[3-(3-cacboxypropyl)ureido]-propionyloxy }-2,6,6-

trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonyl}etyl)ureido]butyric,
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Axit 3-(3-{4-[18-(4-{4-[3-cacboxymetylureido]butyryloxy}-2,6,6-trimetyl-3-

oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-

nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl}propyl)-

ureidoaxetic,

Axit 4-cacboxy-4-(3-<2-{4-[18-(4-{3-(3-[1,3-dicacboxypropyl]-ureido)-

propionyloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyl-

octadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}etyl>ureido)butyric,

Axit 3-cacboxy-3-(3-<2-{4-[18-(4-{3-(3-[1,2-dicacboxyetyl]-ureido)propionyl-

oxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}etyl>ureido)propionic,

Axit 2-amino-6-(3-<2-{4-[18-(4{3-(3-[ 5-amino-5-cacboxypentyl]ureido)-

propionyloxy}2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyl-

octadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}-etyl>ureido)hexanoic,
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Axit 4-cacboxy-4-(3-<3-{4-[18-(4-{4-(3-[1,3-dicacboxypropyl]-ureido)butyryl-

oxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonyl}propyl>ureido)butyric,

AXit 3-cacboxy-3-(3-<3-{4-[18-(4-{4-(3[1,2-

dicacboxyetyl]ureido)butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-

3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxy-cacbonyl} propyl>ureido)propionic,

Axit 2-amino-6-(3-<3-{4-[ 18-(4-{4-(3-[ 5-amino-5-cacboxypentyl]ureido)-

butyryloxy }-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyl-

octadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl } propyl>ureido)hexanoic,

Axit 2-amino-5-(3-<2-{4-[18(4-{3-(3-[4-amino-4-cacboxybutyl]ureido)-

propionyloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyl-

octadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}-etyl>ureido)pentanoic,
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Axit 2-amino-5-(3-<3-{4-[18-(4-{4-(3-[4-amino-4-cacboxybutyl]ureido)-

butyroxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyl-

octadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-

enyloxycacbonyl}-propyl>ureido)pentanoic,

Axit 3-isobutyl-4-(3-{4-[18-(4-[3-(2-isobutyl-3-cacboxypropyl)-ureido-

axetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl}ureido)butyric,

Axit 1-(3-{4-[18-(4-[3-(1-cacboxymetylxyclohexylmetyl)-ureidoaxetoxy]-

2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-

1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl}ureidometyl) xyclohexylaxetic,

Axit 3-isobutyl-4-[3-{2-isobutyl-3-[4-(18-[4-{3-isobutyl-4-[3-(2-isobutyl-3-

cacboxylpropyl)ureido]butyryloxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-

3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl]propyl}-ureido]butyric,
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Axit 1-(3-[1-{4-(18-[4-{1-(3-[ 1-cacboxymetylxyclohexylmetyl]-ureidometyl)-

xyclohexylaxetoxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-tetra-

metyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-oxoxyclo-

hexa-3-enyloxycacbonylmetyl} xyclohexylmetyl]-ureidometyl)xyclohexyaxetic,

Axit 6-(3{4-(18-[4-{3-(6-cacboxymetyl-3-etylbixyclo[3,2,0]-hepta-3-en-6-

ylmetyl)ureidometylaxetoxy}-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-

3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonylmetyl}ureidometyl)-3-etylbixyclo[3,2,0]-

hepta-3-en-6-ylaxetic,

Axit 6-(3-[3-{4-(18-[4-[4-{3-(6-cacboxymetyl-3-etylbixyclo[3,2,0]hepta-3-en-

6-ylmety)ureido }-butyryloxy]-2,6,6-trimetyl-3-oxoxyclohexa-1-enyl]-3,7,1-

2,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl)-3,5,5-trimetyl-2-

oxoxyclohexa-3-enyloxycacbonyl}propyl}ureidometyl)-3-etylbixyclo[3,2,0]-

hepta-3-en-6-ylaxetic, va

Axit 6-(3-[6-{4-(18-[4-[6-{3-(6-cacboxymetyl-3-etylbixyclo[3,2,0]hepta-3-en-

6-ylmetyl)ureidometyl}-3-etylbixyclo[3,2,0]hepta-3-en-6-ylaxetoxy]-2,6,6-
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trimetyl-3-oxoxyclohexa-1-enyl]-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-
cacbonylmetyl}-3-etylbixyclo[3,2,0]hepta-3-en-6-ylmetyl|ureidometyl)-3-

etylbixyclo[3,2,0]hepta-3-en-6-ylaxetic.

6. Dan xuét carotenoit theo diém 1, hodc mubi duoc dung cia nd, dugc chon tir
nhom bao gom:

mubi dinatri cta axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-
cacbonylmetyl}-ureido)butyric, va

mubi dilysin cta axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureidoaxetoxy]-
2,6,6-trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl}-ureido)butyric.

-240-



23577

7. Dan xuét carotenoit theo diém 1, hodc mubi dugce dung cuia no, la axit 4-(3-
{4-[18-(4-[3-(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-trimetyl-3-oxoxyclohexa-
1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-

trimetyl-2-oxoxyclohexa-3-enyloxycacbonylmetyl } -ureido)butyric.

8. Dan xuét carotenoit theo diém 1, hodc mubi dugc dung cta no, la mubi
dilysin cua axit 4-(3-{4-[18-(4-[3-(3-cacboxypropyl)ureidoaxetoxy]-2,6,6-
trimetyl-3-oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxy-

cacbonylmetyl}-ureido)butyric.

9. Dan xuét carotenoit theo diém 1, hodic mudi dugc dung ctia no, la axit 3-[3-
(2-{4[18-(4-{3[3-(2-cacboxyety)ureido]-propionyloxy }-2,6,6-trimetyl-3-
oxoxyclohexa-1-enyl)-3,7,12,16-tetrametyloctadeca-1,3,5,7,9,11,13,15,17-
nonaenyl]-3,5,5-trimetyl-2-oxoxyclohexa-3-enyloxycacbonyl}etyl)ureido]-

propionic hodc muoi dugc dung cua no.
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10. Dugc phéun, chtra dan xudt carotenoit theo diém 1, hodc mubi dugc dung

cua noé, lam hoat chat.
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FIG. 1
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FIG. 3
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