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Linh vue k§ thuit dwoc dé cap

Sang ché d& cap dén hop chit wc ché hoat tinh arginaza va dugc pham chua

chung.
Tinh trang ky thuat ciia sang ché

Bénh ung thu dac trung bdi su phat trién khong kiém soat duge cla céc té bao
trong co thé, din dén sy xam 14n vao céc co quan thiét yéu va thuong gay tir vong. Ban
dau, viéc diéu tri bénh ung thu béng cach st dung dugc chét nhu chét gay doc té bao
khong ddc hiéu ma nhém dich vao tit ca cac té bao ¢ ddu hidu phéan chia nhanh chong,
ké ca cac té bao binh thudong. Céc chit gy doc té bao khong dic hiéu nay c6 tac dung
chéng tao u nhung viéc st dung ching thuong bi han ché do doc tinh nghiém trong. Do
hiéu biét vé cac protein va cac con dudng cho phép cac té bao ung thu phat trién manh
tién xa, nhiéu chit nhim dich m&i hon da dugc phat trién, phong bé cac protein ddc hidu

duoc hoat hoa & céc té bao ung thu.

Linh vuc méi xudt hién nhdm phat trién cac lidu phap khéc phuc duoc cic thach
thire dit ra trong didu tri bénh ung thu 1a mién dich-ung thu, con dugc goi 1a mién dich
hoc khéi u. Mot s loai khdi u nhét dinh phat trién co ché dé tranh duoc sy pha huy boi
hé mién dich cua co thé. Mién dich hoc khdi u 1a linh vuec tri liéu tap trung vao viéc hoat
hoa hé mién dich ctia ban than co thé dé tin cong va tiéu diét khdi u. Axit amin c6 trong
tu nhién, arginin, dugc cho la c6 lién quan trong mién dich hoc khéi u, vi né 6 vai tro
quan trong dbi v6i viéc hoat héa, ting trudng, va séng sot cua té bao T gay doc té bao
chién d4u chéng bénh ung thu cua co thé. Tuy nhién, mirc arginin bi gidm trong vi moi
truomg khéi u do su 6 mit cla arginaza, enzym dugc san xudt va tiét bdi cac bach cau
trung tinh va té bao trc ché c6 ngudn gbe tir tily xuwong (myeloid derived suppressor cell,
MDSC) tich ty & nhiéu loai md & bénh nhan ung thu. Trén thyc té, quan sat dugc muc
enzym arginaza cao ¢ huyét twong ctia cac bénh nhén bi caxinom té bao than, ung thu
vu, bénh bach cau tiy bao man tinh, ung thu thuc quéan, ung thu tuyén tién liét, ung thu
phdi khong té bao nhs, khdi u nguyén bao dém, va bénh bach cdu tiy bao cip tinh. Do
d6, can phai phat trién chit e ché enzym arginaza c6 kha nang phuc hdi duge mirc
arginin trong vi moi trudng khéi u, do d6 thuc diy hoat tinh diét khdi u cia té bao T gdy

doc té bao.
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Ban chét ky thuit ciia sing ché
Theo mét sé phuong an nhit dinh, sang ché dé xudt hop chét va duge pham aé
trc ché hoat tinh arginaza. Theo mot s6 phuong an nhit dinh, sang ché d& xuét loat hop

chit e ché arginaza méi. Hop chét theo sang ché ¢ cong thirc céu tao (I):

RO B(OR®),
RPHN

X “R3
R'R? @;

hodc mubi dugc dung hoic tién duoc chét cia ching;

trong do:

R? [a H hodc dugc chon tir alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl,
(xycloalkyl)alkyl, (heteroxycloalkyl)alkyl, aryl, heteroaryl, aralkyl, va heteroaralkyl
dugc thé tiy ¥;

R® 12 H hodc dugc chon tur alkyl, alkenyl, alkynyl, axyl, -C(O)O(alkyl), va -
C(0)O(aryl) duoc thé tiy ¥;

mdi R® doc 1ap duge chon tir H hodc alkyl, hodc hai 1an xuét hién cta R° cung

v6i cdc nguyén ti—O-B-O- xen k& dé tao thanh vong chira bo dugc thé tuy y;
X 1a O hodc S;

mdi R!' va R? doc 1ap duogc chon tir H va alkyl, alkenyl, alkynyl, xycloalkyl,
(xycloalkyl)alkyl, heteroxycloalkyl, (heteroxycloalkyl)alkyl, aryl, heteroaryl, aralkyl,

va heteroaralkyl dugc thé tuy v;

hoic R! va R? ciing v&i cdc nguyén tr xen k& dé tao thanh vong c6 tir 5 dén 7

canh duogc thé ty y; va
R3 14 H hodc alkyl dugc thé tiy ¥;

hozc R! va R? cliing véi cdc nguyén tir xen k& de tao thanh vong ¢6 tir 5 dén 7

canh duoc thé ty v;

trong do hop chét khong phai la:
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(OH), HO—° B(OH),
B(OH), Hz";g\/\ HoN
N
v NH
H,N o )
o
, CF,4
B(OH), B(OH),
HO—O° B(OH),
Hs HoNY
N
, hodc O

Theo mot sé phuong 4n nhét dinh, sang ché ciing dé xuit duge pham chtra hop

chat theo sang ché va chat mang dugc dung.

Theo mdt sé phuwong 4n nhit dinh, sang ché mo ta phuong phép didu tri hodc
ngdn nglra bénh ung thu, bao gbm viéc cho ddi tugng can diéu tri hoc ngin ngira dung

lugng co6 hiéu qua diéu tri bénh ctia hop chat hodc duge pham theo sang ché.
M ta viin tit hinh vé
FIG.1 1a biéu dd minh hoa thé tich khéi u theo thoi gian. Hop chat tic ché arginaza

10, dugc cho ding mot minh, lam chdm sy sinh truéng ctia khoi u so vGi doi ching &

chudt duge cdy té bao ung thu biéu md phdi Lewis.

FIG.2 12 bidu dd minh hoa thé tich khdi u theo thoi gian. Té bao ung thu biéu md
phéi & chudt Madison109 dugc ciy vao chudt balb/c va chudt nay dugc cho dung qua

duong miéng chit ddn hodc hop chét trc ché arginaza 10 BID (N=10 cho mdt nhom).

FIG.3 12 biéu dd minh hoa thé tich khéi u theo thoi gian. Té bao khdi u melanin
& chudt B16F10 duge cdy vao chudt C57.BY/6 va chudt nay duge cho dung qua duong
miéng chit dan hodc hop chét wc ché arginaza 10 BID (N=10 cho mot nhém).

FIG.4 bao gdm cac panen A va B, va minh hoa su sinh truéng cta té bao ung thu
bidu mé v 4T1 duge cdy dung vi tri vao chudt balb/c cai va dugce xit ly bing chat dan;

Hop chit 10 (100 mg/kg ngay hai lan qua dudng miéng); khang CTLA-4 (5 mg/kg IP
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vao cac ngay 2, 5, 8) thém khang PD-1 (5 mg/kg IP vao cac ngay 3, 6, va 9); hodc to
hop cua Hop chét 10 v6i khang CTLA-4 va khang PD-1 (N = 10 cho mdt nhom; *P <
0,05; #**P < 0,001, **** P <0,0001 v&i cht din).

FIG.5 1a d thi minh hoa thé tich khéi u theo thoi gian. Chudt C57.Bl/6 cai duoc
cdy dudi da 1 x 109 té bao khdi u melanin & chudt B16.F10. Vao ngay 2, chudt duoc
chon ngiu nhién vao cdc nhom sau day, s6 chudt trong 1 nhém n=10; 1) Chét dan ngay
hai 14n qua dudng miéng; 2) Hop chét 10, 100 mg/kg ngay hai lan qua dudng miéng; 3)
Epacadostat, 100 mg/kg ngay hai lan qua dwong miéng; hodc 4) Hop chat 10 va
Epacadostat (lidu lwong cho mdi loai 1a 100 mg/kg ngay hai lan qua dudng miéng). Céc
khéi u duoc do bing thude cip ba 1an / tudn va thé tich khdi u dugc tinh sir dung cong
thire tinh thé tich khéi u (mm?) = (a x b%2) trong d6 ‘b’ 1 duong kinh nhé nhit va ‘a’
la duong kinh vudng goc 16n nhét. *Gia tri P < 0,05 (ANOVA).

FIG.6 13 dd thi minh hoa thé tich khi u theo thoi gian. Chudt balb/c cai duoc cdy
dudi da 1 x 106 té bao ung thu bidu mo rudt két & chudt CT26. Vao ngay 2, chudt duge
chon ngiu nhién vao cic nhom sau day, sb chudt trong 1 nhém n=10; 1) Chét dan ngay
hai 1dn qua dudng miéng bt dau vao ngay 2; 2) Hop chét 10, 100 mg/kg ngay hai lan
qua duong miéng bat ddu vao ngay 2; 3) Gemxitabin, 50 mg/kg IP vao cdc ngay 10 va
16: hoiic 4) Hop chat 10 va Gemxitabin & ché do dung twong tmg ctia ching. Céc khoi
u duoc do bang thudce cip ba Jin / tudn va thé tich khéi u duge tinh st dung cong thirc
tinh thé tich khéi u (mm?) = (a x b%2) trong d6 ‘b’ 1a dudng kinh nhé nhét va ‘a’ 1a
duong kinh vuong gbc 16n nhét. *Gia tri P < 0,05 (ANOVA).

FIG.7 1a d thi minh hoa thé tich khéi u theo thoi gian. Chudt balb/c cai dugc cdy
dudi da 1 x 10 t& bao ung thu biéu mo rudt két & chudt CT26. Vao ngay 2, chudt duge
chon ngau nhién vao cdc nhom sau ddy, sb chudt trong 1 nhém n=10; 1) Chét dan ngay
hai 14n qua duong miéng; 2) Hop chét 10, 100 mg/kg ngay hai 1an qua dudng miéng; 3)
khang PD-L1 (dong 10£.9g2), 5 mg/kg IP vao cac ngay 5, 7, 9, 11, 13, va 15; hodc 4)
Hop chét 10 va khéng PD-L1. Céc khdi u dugc do bang thuée cap ba 1an / tuan va thé
tich khéi u duoc tinh st dung cong thirc tinh thé tich khéi u (mm®) = (a x b?/2) trong do

‘b* 1a dudng kinh nhé nhét va ‘a’ 1a duong kinh vudng goc 16n nhat.

FIG.8 minh hoa phan trim chudt séng s6t theo thoi gian. Chudt balb/c céi duge

chy duéi da 5 x 104 té bao ung thu biéu mo phdi & chudt Madison 109. Vao ngay 2,
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chudt duoc chon ngéu nhién vao cac nhém sau day, s chuot trong 1 nhom n=10; 1)
Chét dan ngay hai lan qua dudong miéng; 2) Hop chat 10, 100 mg/kg ngay hai lan qua
duong mi¢ng; 3) Chiéu xa toan than (tia X) 2 gy vao cac ngay 10-14 va cac ngay 17-21;
hodc 4) Hop chét 10 va buc xa. Cac khéi u duogc do bang thudc cip hai 14n / tuén va thé
tich khdi u dugc tinh sit dung cong thirc tinh thé tich khéi u (mm?) = (a x b%/2) trong d6
“b> 1a duong kinh nho nhit va ‘a’ 1a duong kinh vuéng géc 16n nhat. *Gia tri P < 0,05

(kiém dinh log-rank).
MG ta chi tiét sang ché
Sang ché dé xuét chét rc ché phan tr nhé cua arginaza.

Hop chdt theo séng ché

Theo mdt sd phuwong &n nhét dinh, sang ché dé xuét hop chit co cong thire ciu

tao (I):
RO B(OR®),
RPHN

R'R? @;

hodc mudi dugce dung hodc tién duoc chét cta ching;

trong do:

R? 14 H hodc duoc chon tir alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl,
(xycloalkyl)alkyl, (heteroxycloalkyl)alkyl, aryl, heteroaryl, aralkyl, va heteroaralkyl
duogc thé thy y;

RP 1a H hodc dugc chon tir alkyl, alkenyl, alkynyl, axyl, -C(0)O(alkyl), va -
C(0)O(aryl) dugc thé tiy y;

mdi R¢ doc lap duge chon tir H hodc alkyl, hodc hai 14n xuét hién cta R cing

v6i cac nguyén tu—0-B-O- xen k& dé tao thanh vong chia bo dugc thé tuy y;

X 1a O hodc S;
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mdi R' va R? doc lap duge chon tir H va alkyl, alkenyl, alkynyl, xycloalkyl,
(xycloalkyl)alkyl, heteroxycloalkyl, (heteroxycloalkyl)alkyl, aryl, heteroaryl, aralkyl,

va heteroaralkyl duoc thé tiy ¥; hodc

R! va R? cling v6i cac nguyén t xen k& dé tao thanh vong c6 tr 5 dén 7 canh

duoc thé tuy y; va
R3 14 H hodc alkyl duge thé tiy ¥;

hozc R! va R? cling v6i cac nguyén t xen k& dé tao thanh vong ¢6 tir 5 dén 7

canh dugc thé tiy v;

trong d6 hop chét néu trén khong phai la:

B(OH)»
" HoNY
H2NTH\/»
O
B(OH), O B(OH)2
HoN' H2
@)
HO B(OH),
HoNY
, hodc O :

Theo mét s6 phurong 4n nhat dinh, hop chét ¢6 cong thire (1) 6 cong thirc céu tao
(Ia):

B(OR%),

N

N,
x//%( “R?

R' R? (Ia).
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Theo mot s6 phuong 4n nhét dinh, hop chit c6 cong thire (1) ¢6 cdng thirc ciu tao

rReo—° __/ BIORY
RPHN"/

N

(Ib):

§
X “R®
R' R (Ib).

Theo mot s& phuong an nhat dinh, hop chét c6 cong thirc (I) c6 cong thic cau tao
(Ic):

R (Ic).

Theo mot s6 phuong 4n nhét dinh, hop chat c¢6 cdng thic (I) c6 cong thire cAu tao

(Id):

(Id).

Theo mdt sb phuong 4n nhét dinh, hop chat c6 cong thirc (I) c6 cong thie chu tao

B(OR®),

N

i
xé\r R

R’ (Ie).

(Ie):

Theo mot s6 phuong én nht dinh, hop chat c¢6 cong thire (I) c6 cong thirc céu tao

(If):



34008

Rao\,//O \\\/\B(ORC)2
RbHNj \
X)\r \R3
R' (If).

Theo mot sb phuong 4n nhét dinh, hop chét ¢6 cong thire (I) c6 cdng thic ciu tao

(Ig):
RO /T BORY,
RPHN"/ ™\
X “R3
R’ (Ig).
Theo mot sb phuong an nhét dinh, hop chét c6 cong thire (I) c6 cong thirc cAu tao
(Th):

RO B(OR®)
RPHN™7

N

N
X)\r \R3

R (Ih).

Theo mét s6 phuong dn nhit dinh ctia cong thirc bit ky trong cac cong thue (I),
(Ia), va (Ib), R* 1a H.

Theo mot sd phuong 4n nhét dinh cta cong thirc bt ky trong cac cong thirc néu
trén, R? 1a H hodc alkyl dugc thé tuy y. Theo mot s6 phuong 4n duge vu tién nhat dinh,
R?*1a H.

Theo mét sb phuong an nhat dinh ctia cong thire bt ky trong cac cong thie néu
trén, R® 1a H hodc alkyl hodc axyl dugc thé tuy y. Theo mot s6 phuong 4n duoc uu tién
nhét dinh, R® 1a H.

Theo mot sé phuong an nhit dinh ctia cong thirc bat ky trong céc cong thic néu
trén, R° 1a H v4i moi 1an xudt hién.

Theo mét sd phuwong én nhét dinh cta cong thuc bét ky trong sb céac cong thire

néu trén, hai 1an xuat hién ctia R® ciing v6i nhau tao thanh dioxaborolan, dioxaborolanon,

-0
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dioxaborolandion, dioxaborinan, dioxaborinanon, hodc dioxaborinandion dugc thé tuy
y.

Theo mdt s6 phuwong an nhét dinh cua cong thic bét ky trong cac cong thirc néu
trén, X la O.

Theo mét sb phwong 4n nhit dinh ctia cong thire bét ky trong cac cdng thirc néu
trén, néu R! 1a H, sau d6 R? khong 1a benzyl.

Theo mdt s6 phuong 4n nhat dinh ctia cong thic bét ky trong céc cong thirc néu
trén, R! 1a H.

Theo mdt s phuong 4n nhit dinh ctia cong thirc bét ky trong cac cong thirc néu
trén, néu R! 1a benzyl, sau d6 R® khong 1a metyl.

Theo mot s6 phuong 4n nhét dinh, R! 14 aralkyl, heteroaralkyl, (xycloalkyl)alkyl,
hoic (heteroxycloalkyl)alkyl dugc thé tuy y.

Theo mét s& phwong an nhit dinh, R! 14 aralkyl hodc heteroaralkyl dugc thé tiy

Theo mot sé phuong an nhat dinh, R 12 benzyl.
Theo mot sd phuong 4n nhét dinh khac, R! khong 1a benzyl dugc thé bang -CF;.

Theo mét s phuong an nhét dinh khac nita, R! 1a heteroaralkyl, nhu -CHa-(1H-
imidazol-4-yl).

Theo mét sb phuong 4n nhit dinh ctia cong thire bat ky trong cic cong thitc néu

trén R! 12 alkyl, alkenyl, hodc alkynyl dugc thé thy .

Theo mot sé phuong 4n nhét dinh, R' 13 alkyl, tuy y dugc thé bang mot hoic
nhiéu phén ttr thé doc 1ap duogc chon tir hydroxy, halo, haloalkyl, alkoxy, ;SH, -S-(alkyl),
-SeH, -Se-(alkyl), aryl, heteroaryl, xycloalkyl, heteroxycloalkyl, amino, axit carboxylic,
este, guanidino, va amido.

Theo mdt s6 phuong 4n nhét dinh, R! 14 alkyl, thy ¥ dugc thé bing mot hodc
nhiéu phén tir thé doc 1ap duoc chon tir hydroxy, halo, haloalkyl, alkoxy, -SH, -S-(alkyl),
-SeH, -Se-(alkyl), heteroaryl, xycloalkyl, heteroxycloalkyl, amino, axit carboxylic, este,

guanidino, va amido.

-10-
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Theo mdt sd phuong 4n nhét dinh, R 1a alkyl, thy y duoc thé bang mdt hoic
nhiéu phan tir thé doc 1ap duge chon tir hydroxy, alkoxy, haloalkyl, va -S-(alkyl).

Theo mdt sb phuong an nhét dinh, R! duoc chon tir xycloalkyl, heteroxycloalkyl,

aryl, va heteroaryl duoc thé thy .

Theo mot s6 phuong an nhét dinh, R! 1a mach bén axit amin ctia Arg, His, Lys,

Asp, Glu, Ser, Thr, Asn, Gln, Cys, Sec, Gly, Ala, Val, Ile, Leu, Met, Phe, Tyr, hodc Trp.

Theo mdt s§ phwong an nhit dinh, R va R? cing vdi cac nguyén tlr xen k& dé tao

thanh vong c6 tir 5 dén 7 canh dugc thé tuy y.

Theo mot s6 phwong 4n nhét dinh, R' va R? ciing v6i cdc nguyén tir xen k& dé tao

thanh vong c6 tir 3 dén 7 canh dugc thé tiy ¥, nhu vong ¢6 3 canh.
Theo mdt s6 phuong an nhat dinh, R® 1a H.

Theo mdt sb phuong an nhit dinh, R! va R® ciing v6i cdc nguyén tir xen k& dé tao

thanh vong c6 5 canh dugc thé.

Theo mot sd phuong 4n nhét dinh, R va R® ciing v6i cac nguyén tir xen k& dé tao
thanh vong ¢6 6 hodc 7 canh dugc thé tiy y.
Theo mdt sé phuong 4n nhét dinh, R! va R?, cling véi cdc nguyén tir xen ke,

H

N
O

khéng tao thanh vong tetrahydroisoquinolinyl, vi du,

Theo mot s6 phuong 4n nhét dinh, hop chét c6 cong thue (I) khong la:

-11-
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HO— P B(OH),
//‘\1_7 CFs
B(OH
(OH)2 HO O B(OH),
HaN

- O -B(OH),
HoN
, hodc O :

Theo mdt sb phuong 4n nhit dinh, hop chit theo sang ché ¢6 cong thirc cau tao

dugc chon tr:

HO—° B(OH), B(OH),
HoNY HaN""/
N N
0

@] O
o BOH: | 1o BOH): | no B(OM),
HoN* HoN HoNY
N

N N

5 NH, O)\(NH2 O)\[NH2
HsC" ~OH 0

CHj

Ho- P BOOH): | o BOH): | yo_oP B(OH);
H N‘S—(‘/ HoN' HMW

N N N

O)\ENHZ o NH, o NH>
CF3 \ N

-12-
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o) OH
HO B(OH)Z HO B(OH)Z o OH B/
\
HoN") HoN") H N OH
N
H
N
N NH,
@) @) H
So
OH
OH OH OH
0 B, Oy °H B, N B,
HZNHJ o HQNH/‘ oH HzNHf OH
) NH ) NH ) H
0 2 0 2 o)\[ ~
OH
07 “OH
NH,
OH OH OH
o) B, Oy, OH B, 0y, °H B,
HZNBJ of HZNW o HgNRJ OH
) NH ) H ) NH
o) 2 0 j o) 2
“ NH O
07 “NH,
OH OH OH
0 B, O OH B, Oy, °H B,
N N N
NH NH
o) NH, o) 2 o) 2
o)
OH NH,

-13-
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OH
Oy /OH B,
HZN”I OH
N
NH
o) 2

ho#c mudi dugc dung hodc tién dugc chat cua chung.

Theo mot s6 phuong an nhét dinh, hop chét c6 thé 1a tién duogc chét, vi du, trong
d6 hydroxyl & hop chét gbc c6 mit dudi dang este hodc cacbonat, axit carboxylic ¢6 mat
& hop chét gbc c6 mat dudi dang este, hodic nhom amino ¢6 mat duéi dang amit. Theo
mot s6 phuong 4n nhét dinh, tién duoc chét duoc chuyén hoa thanh hop chét gdc ¢6 hoat

tinh in vivo (vi du, este dugc thily phan thanh hydroxyl hodc axit carboxylic tuong Gng).

Theo mot s6 phwong 4n nhét dinh, axit boronic c6 thé ton tai & dang anhydrit
mach vong hodc mach théng. Theo mdt sd phuong an nhét dinh, axit boronic tdn tai &

dang anhydrit vong c6 6 canh, va cling dugc biét du6i dang boroxin.

Theo mot s6 phuong an nhét dinh, hop chat trc ché arginaza theo sang ché c6 thé
1a raxemic. Theo mdt s6 phuong én nht dinh, hop chét tic ché arginaza theo sang ché
c¢6 thé duge lam giau mot chét ddng phan d6i anh. Vi dy, hop chit theo sang ché co thé
¢6 nhidu hon 30% ee, 40% ee, 50% ee, 60% ee, 70% ee, 80% ee, 90% ee, hodc ngay ca

95% ee hodc cao hon.

Hop chét theo sang ché c6 nhidu hon mot tdm lap thé. Theo d6, hop chét theo
sang ché co thé duoc lam giau mot hodc nhidu chit dong phan khong d6i quang. Vi du,
hop chét theo sang ché c6 thé c6 nhidu hon 30% de, 40% de, 50% de, 60% de, 70% de,
80% de, 90% de, hodc ngay ca 95% de hoac cao hon. Theo mot s6 phuong an nhét dinh,
hop chét theo sang ché v_é co ban c6 mot cau hinh ddng phan & mot hodc nhiéu tdm tao
dong phén lap thé, va c6 nhiéu cdu hinh ddng phan & c4c tdm tao ddng phén 1ap thé con
lai.

Theo mot s& phuong dn nhét dinh, lwvong du cht dong phan d6i anh cua tam lap
thé mang R! it nhét 12 40% ee, 50% ee, 60% ee, 70% ee, 80% ee, 90% ee, 92% ee, 94%

ee, 95% ee, 96% ee, 98% ee hodc cao hon.
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Nhu dugce st dung trong ban mo ta nay, lién két don duoc thé hién khong c¢6 hoa
hoc 1ap thé s& khong biéu thi hoa hoc lap thé cia hop chét. Hop chat c6 cong thue (I)

dua ra mot vi du vé hop chat ma khong c6 hoa hoc 1ap thé dugc biéu thi kem theo.

Nhu duoc sir dung trong ban mo ta nay, lién két khong c6 dang hinh ném nét dat
hodic boi ddm bidu thi twong ddi, nhung khong tuyét déi, cu hinh hoa hoc 1ap the (v
du, khong phan biét gitta cdc chdt ddng phan dbi anh clia dong phan khong doi quang

dd néu). Vi du, & cong thuc (Ia),

RO B(OR®)
RPHN'/
X “R®
R'R? (Ta),

litn két khong ¢6 dang hinh ném, bdi ddm biéu thi rdng nhom -CO2R* va nhém
(CH2);:B(OR®)2 duge cAu tao & vi tri cis v6i nhom khac, nhung lién két khong c6 dang

hinh ném, boi dam khong thé hién cAu hinh tuyét ddi (ske ld, R hogc S) ctia hop chat.

Nhu duge st dung trong ban md ta nay, lién két c6 dang hinh ném nét dt hodc

bdi dam biéu thi két cAu hoa hoc 1ap thé tuyét déi. Vi du, ¢ cong thue (Ic),

RO B(OR®),

RPHN'}

X R®
R (Io),
lién két c6 dang hinh ném, boi dam biéu thi két ciu tuyét d6i cta tam 1ap thé ma no duoc
gén vao, trong khi lién két khong co dang hinh ném, bdi dam biéu thi rdng nhém -CO,R?
va nhom (CH»)3:B(OR®), duoc cAu tao & vi tri cis voi nhom khac, nhung khong biéu thi
két chu tuyét d6i cua cic tAm 1ap thé do. Do do6, tong cong hop chét c6 cong thic (Ic) ¢6

hai chit ddng phan:

O c O c
Rao B(OR )2 RaO\{/ \\JB(OR )2
RPHN" RbHNj \
x)\( "R x%\( "R
R’ va R
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Theo mdt sb phuong 4n nhét dinh, ché phém tri li€u cua hop chét theo sang ché
¢6 thé dugc 1am giau dé cung cép chu yéu 1a mot chét dong phan d6i anh cta hop chat.
Han hop duge 1am gidu vé mit ddng phan déi anh c¢6 thé chira, vi dy, it nhét 60 mol
phan trim ctia mot chét ddng phéan dbi anh, hoic t6t hon nita 1a it nhét 75, 90, 95, hodc
tham chi 99 mol phan tram. Theo mt s6 phuong 4n nhit dinh, hop chét dugc lam giau
trong mot chit ddng phan déi anh vé co ban khong 6 chét ddng phan dbi anh khac,
trong d6 vé co ban khong c6 nghia 1a chét dang dugc néi dén chiém it hon 10%, hodc it
hon 5%, hodc it hon 4%, hoic it hon 3%, hodc it hon 2%, hodc it hon 1% so voi lugng
chit ddng phan dbi anh khac, vi du, trong ché pham hozc hdn hop hop chét. Vi du, néu
ché phim hozc hdn hop hop chit chtra 98 gam chat ddng phan ddi anh thir nhét va 2
gam chat dong phan dbi anh thi hai, n6 s& dugc néu 1a chira 98 mol phén tram chét dong

phan ddi anh tha nhét va chi c6 2% chit ddng phan dbi anh thir hai.

Theo mot sb phuong an nhét dinh, ché phém tri li€u ¢co thé duoc lam giau dé cung
cap chii yéu mot chét déng phan khong ddi quang ctia hop chét theo sang ché. Hon hop
duoc lam gidu vé mit dong phan khong d6i quang co thé chtra, vi du, it nhat 60 mol
phan trim ctia mot chét ddng phan khong ddi quang, hodc tt hon nita 12 it nhét 75, 90,

95, hodc tham chi 99 mol phén tram.

Theo mét s6 phuong an nhit dinh, hop chat theo sang ché co profin duge dong

hoc cai thién hon so v6i cc chat (e ché arginaza hién tai.

Theo mét s6 phwong 4n nht dinh, hop chat theo sang ché c¢6 do sinh kha dung

cai thién so véi céc chat (e ché arginaza hién tai.

Phuong phap dieu tri

Mot s6 bién phép dac hiéu hoat héa té bao T gin day da thé hién trién vong to
16n trong diéu tri khdi u. M6t bién phap néu trén la hoat héa té bao T bang cach phong
bé khéng nguyén bé mat t& bao T CTLA-4 bing khéng thé ipilimumab. Bién phép tha
hat 1a tranh su hoat hoa tai cac diém kiém tra mién dich bing cach tc ché su tuong tac
cta protein chét t& bao theo chuong trinh 1, hodc PD-1, duogc biéu hién trén té bao T va
phéi tit cia n6, PD-L1 dugc thiy trén nhiéu khoi u. Bién phap thi ba 1a hoat hoa thu thé
té bao T bang cach cung cép yéu t6 kich thich ho#ic cac chit dinh dudng quan trong nhu

tryptophan.
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Chét e ché indoleamin dioxygenaza, hodc IDO, da dugc chi ra 1a ¢6 tdc dung
khoi phuc murc tryptophan ngoai bao ma khi khong c6 no, thu thé t& bao T khong thé
hoat dong. Arginin, gidng nhu tryptophan, 13 axit amin can thiét cho chirc nang cua té
bao T gdy doc t& bao. Khong co arginin, té bao T gy doc té bao dac hidu khdi u s&
khong bidu hién thu thé té bao T chirc nang trén bé mat clia nd va két qua 1a khong thé
hoat hoa, tang sinh, hodc lam tang dap ing khang khéi u hidu qua. Khi dép ung véi cac
yéu t6 duoc khdi u tiét ra, cac té bao tre ché ¢ ngudn gbc tir tiy séng, hoic MDSC, tich
tu xung quanh khéi u va tiét enzym arginaza, din dén lam giam mirc arginin trong vi

moi truong khoi u.

Viéc giam murc arginin do muc arginaza cao dd dugc quan sat thdy trong caxinom
t& bao than va bénh bach cAu tiy bao cp tinh. Ngoai ra, dich thim loc MDSC déng ké
cling da dugc quan sat thay & tuy, vi va cac loai khéi u khéc. Cac phuong én nhét dinh
theo sang ché dé xuat phuong phap diu tri ung thu bang cach lam ting m&c arginin
trong vi moi trudng khéi u, nhd d6 cho phép hoat hoa té bao T gay doc té bio cua co

thé.

Mot cach lam ting muc arginin trong vi moi trudng khéi u 1a bang cach trc ché
arginaza. Chét tc ché arginaza, nhu hop chét theo sang ché, c6 thé thic ddy dap tng
mién dich khang khéi u bing cach phuc hdi mirc arginin, nhg d6 cho phép hoat hoa té

bao T gy doc té bao cua co thé.

Do d6, theo mot s phuong an nhit dinh, sang ché md ta phuong phép diéu tri
hodc ngan ngtra bénh ung thu, bao gdm viée cho ddi twong can diéu tri hodc ngan nglra
dung lugng c6 hiéu qua diéu tri bénh cua hop chét theo séng ché (vi du, hop chét ¢6

cong thire I, Ia, Ib, Ic, Id, Ie, If, Ig, hodc Ih), hodc duoc phém chtra hop chét nay.

Theo mot s6 phuong an nhét dinh, bénh ung thu duoc diéu tri bang phuong phap
theo sang ché 1a bénh bach cdu nguyén bao lympho cép tinh (ALL), bénh bach cau tiy
bao cép tinh (AML), caxinom vO tLlyén thuong than - thin, ung thu hdu mon, ung thu
rudt thira, khdi u dang quai thai/hinh gy khong dién hinh, caxinom té bao ddy, ung thu
6ng din mat, ung thu bang quang, ung thu xuong, khdi u ndo, u té bao hinh sao, khdi u
ndo va tay sdng, u than kinh dém than ndo, khbi u dang quai thai/hinh gay khong dién
hinh & hé than kinh trung vong, khdi u phoi hé than kinh trung wong, ung thu vu, khoi

u phé quén, u lympho Burkitt, khéi u caxinoit, caxinom khéng rd ngudn gbc, ung thu hé
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than kinh trung wong, ung thu ¢d tir cung, ung thu & tré em, u nguyén séng, bénh bach
cau lympho bao man tinh (CLL), bénh bach clu tuy bao man tinh (CML), roi loan tang
sinh tuy xwong man tinh, ung thu rudt Két, ung thu tryc trang-rudt két, u so-héu, u
lympho té bao T & da, ung thu biéu mé éng in situ (DCIS), khoi u phoi, ung thu ndi mac
tr cung, u nguyén bao mang nio that, u t& bao mang ndo that, ung thu thuc quan, u
nguyén bao than kinh cam giac, sacom Ewing, khéi u té bao madm ngoai so, khéi u té
bao mam ngoai sinh duc, ung thu 6ng dan mat ngoai gan, ung thu mat, u mod bao xo cla
xuong, ung thu tGi mat, ung thu thudc da day, khdi u caxinoit da day-rudt non, khéi u
mo dém da déy’-ru(f)t non (GIST), khdi u té bao mam, khéi u té bao mam ngoai so, khoi
u té bao mam ngoai sinh duc, khéi u té bao mam budng trimg, khéi u 14 nuoi thoi ky
mang thai, u than kinh dém, bénh bach ciu té bao tua, ung thu dau va ¢, ung thu tim,
ung thu té bao gan, chiing mo bao-huyét, ung thu té bao Langerhans, u lympho Hodgkin,
ung thu ha hdu, u hic sic tb trong mét, khdi u té bao tiéu dao, sacom Kaposi, ung thu
than, chiing mo bao-huyét té bao Langerhans, ung thu thanh quan, bénh bach cau, ung
thu khoang miéng va moi, ung thu gan, caxinom tiéu thuy in situ (LCIS), ung thu phoi,
u lympho, u lympho c¢6 lién quan dén AIDS, macroglobulin-huyét, ung thu v & nam
giéi, u nguyén tiy bao, ung thu biéu mo than kinh phoi, u héc séc 6, caxinom té bao
Merkel, u trung biéu mo 4c tinh, ung thu ¢d dang vay di cin khong rd ngudn gdc,
caxinom duong gitia lién quan dén gen NUT, ung thu miéng, hdi ching u tén sinh da
tuyén noi tiét, da u tuy/Khdi u trong bao, U sui dang nam, hdi chimg loan sén tuy, khbi
u loan san tuy/tdng sinh tﬁy xuong, bénh bach ciu tiy bao man tinh (CML), bénh bach
cAu tiiy bao cap tinh (AML), u tuy, da u ty, rdi loan ting sinh tiy xwong man tinh, ung
thu khoang mili, ung thu khoang canh mifii, ung thu mi héu, u nguyén bao than kinh, u
lympho khong phai Hodgkin, ung thu phdi khong té bao nho, ung thu & miéng, ung thu
khoang miéng, ung thu moi, ung thu miéng-hau, sacom xuong, ung thu budng tring,
ung thu tuy, bénh u nhu, u can hach, ung thu khoang canh mili, ung thu khoang mii,
ung thu tuyén can giap, ung thu duong vat, ung thu hau, u t& bao ua crom, khdi u nhu
md tuyén ting biét hoa vira, u nguyén bao tuyén ting, khéi u tuyén yén, khéi u tuong
bao, unguyén bao mang phéi-phéi, ung thu v, u lympho hé than kinh trung wong (CNS)
nguyén phat, ung thu tuyén tién liét, ung thu truc trang, ung thu té bao than, ung thu bé
than, ung thu niéu quan, ung thu té bao chuyén tiép, u nguyén bao vdng mac, sacom co

van, ung thu tuyén nudc bot, sacom, hoi ching Sézary, ung thu da, ung thu phdi té bao
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nhd, ung thu rudt non, sacom md mém, caxinom té bao vay, ung thu cb dang vay khong
rd ngudn gbc, ung thu da day, khéi u than kinh ngoai bi nguyén phat trén 1&u tiéu ndo, u
lympho té bao T, ung thu tinh hoan, ung thu hong, u tuyén trc, caxinom tuyén trc, ung
thu tuyén gidp, ung thu té bao chuyén tiép cua bé than va niéu quan, khbi u 14 nudi thoi
ky mang thai, ung thu bét thuong, khong rd ngudn gbc & tré em, ung thu niéu dao, ung

thu tir cung, sacom tir cung, dai globulin-huyét Waldenstrom, hodc khéi u Wilms.

Theo mét s6 phwong 4n nhét dinh, bénh ung thu dugc didu tri bang phuong phap
theo sang ché 14 nhiéu bénh trong s& bach cdu tiy bao cap tinh (AML), ung thu bang
quang, ung thu vu, ung thu truc trang-rudt két, bénh bach cau tly bao man tinh (CML),
ung thu thyc quan, ung thu thudc da day, ung thu phéi, u hic sic td, u trung biéu md,
caxinom phdi khong té bao nho (NSCLC), ung thu budng trimg, ung thu tuy, ung thu

tuyén tién liét, ung thu than, hodc ung thu da.

Theo mot s6 phuong én nhit dinh, bénh ung thu dugc diéu tri bang phuong phap
theo sang ché la nhiéu bénh trong sb bach cau tiy bao cAp tinh (AML), ung thu vi, ung
thu truc trang-rudt két, bénh bach ciu tiiy bao man tinh (CML), ung thu thuc quan, ung
thu thudc da day, ung thu phéi, u héc séc t8, caxinom phoi khong té bao nhd (NSCLC),

ung thu tuy, ung thu tuyén tién liét, hodc ung thu than.

Theo mdt sé phuong an nhét dinh, bénh ung thu dugc chon tlr ung thu bang
quang, ung thu vu (bao gdbm TNBC), ung thu c¢d tr cung, ung thu tryc trang-rudt két,
bénh bach cau lymphb bao man tinh (CLL), u lympho té bao B 16n lan téa (DLBCL),
ung thu biéu md tuyéﬁ thuc quén, u nguyén bao dém, ung thu dAu va cd, bénh bach cau
(cép tinh va man tinh); u than kinh dém cép do thép, ung thu phéi (bao g6m ung thu
bidu mo tuyén, ung thu phdi khong té bao nhd, va ung thu biéu md té bao dang vay), u
lympho Hodgkin, u lympho khong phéi Hodgkin (NHL), khdi u melanin, da u tay (MM),
ung thu budng trimg, ung thu tuy, ung thu tuyén tién liét, ung thu than (bao gbm ung
thu biéu md than loai té bao sang va ung thu biéu mo té bao than dang nht), va ung thu
da day.

Liéu phap diéu tri két hop 1a phuong thuc diéu tri quan trong trong nhiéu trudong
hop méc bénh, nhu bénh ung thu. Céc tién bd khoa hoc gan ddy di lam tang su hiéu biét
vé céc qué trinh sinh Iy bénh ma thdng qua do cac bénh nay va cac bénh phirc tap khac

phat trién. Hiéu biét ngay cang ting nay da thic ddy viéc phat trién phuong phap tri liéu
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mdéi st dung hdn hop céc thube nhdm vao nhiéu dich tri liéu dé cai thién dap tng voi
diéu tri, 1am giam thiéu su phat trién tinh khang, hodc giam thiéu su kién bat loi. Trong
cc truong hop trong doé liéu phap diéu tri két hop tao ra cac wu diém tri liu dang ké,
thi sw quan tdm dén viéc phat trién céc hdn hop véi cac thude nghién clru méi, nhu chat

Grc ché arginaza dang ngay cang tang.

Khi xem xét viéc str dung nhiéu chét tri liéu cuing nhau, can phai quan tim dén
loai twong tac thudc nao s& quan sat thdy. Tac dong nay c6 thé ting cuong (khi tdc dung
cua thudc tang 1én) hodc d6i khang (khi tac dung cua thudc bi giam) hodc tc dung phu
méi c6 thé duoc tao ra, tic dung phu méi nay khong duge tao ra khi s dung cac thude

nay mot minh.

Khi twong tac nay lam ting hi¢u qua ctiia mdt hodc hai thudc, thi mirc hiéu qua
cudi ciing cta thude két hop s& 16n hon so v6i sir dung thudc mot minh ¢6 thé dugc tinh
toan, theo d6 thu dugc chi sé dugce goi 1a “chi s két hop” (CI) (Chou and Talalay, 1984).
Chi sb két hop bang hogc gin bang 1 dugc xem 1a “cong hop”; trong khi gid tri 1én hon

1 dugc xem la “hi€p dbng”.

Sang ché mo ta phuong phap diéu tri két hop dé diéu tri hodc ngin ngira bénh
ung thu bao gOm viéc dung chét trc ché arginaza (vi du, hop chét theo sang ché) va mot

hoic nhiéu héa chat tri liéu bd sung.

Mot s6 phuong an nhét dinh theo sang ché mb ta phuong phap diéu tri ung thu

bao gém viéc dung két hop hoa chét tri lidu va hop chét theo sang ché.

Theo mot s phuong 4n nhét dinh, hoa chét tri lidu 1a chat kich thich mién dich.

Vi du, chét kich thich mién dich nay c thé la chat gy viém.

Hoa chét trj liéu co thé dugc cho dung két hop véi cac chét (e ché arginaza dugc
mb ta & diy trong phuong phdp theo sang ché bao gdbm aminoglutethimit, amsacrin,
anastrozol, asparaginaza, AZD5363, Vacxin Bacillus Calmette—Guérin(bcg),
bicalutamit, bleomyxin, bortezomib, buserelin, busulfan, campothexin, capecitabin,
carboplatin, carfilzomib, carmustin, chlorambuxil, cloquin, Xisplatin, cladribin,
clodronat, cobimetinib, colchixin, xyclophosphamit, Xyproteron, xytarabin, dacarbazin,
dactinomyxin, daunorubixin, demetoxyviridin, dexamethason, dicloaxetat, dienestrol,
dietylstilbestrol, docetaxel, doxorubixin, epacadostat, epirubixin, erlotinib, estradiol,

estramustin, etoposit, everolimus, exemestan, filgrastim, fludarabin, fludrocortison,
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flouraxil, fluoxymesteron, flutamit, gemxitabin, genistein, goserelin, hydroxyure,
idarubixin, ifosfamit, imatinib, interferon, irinotecan, lenalidomit, letrozol, leucovorin,
leuprolit, levamisol, lomustin, lonidamin, mechlorethamin, medroxyprogesteron,
megestrol, melphalan, mercaptopurin, mesna, metformin, methotrexat, miltefosin,
mitomyxin, mitotan, mitoxantron, MK-2206, nilutamit, nocodazol, octreotit, olaparib,
oxaliplatin, paclitaxel, pamidronat, pazopanib, pentostatin, perifosin, plicamyxin,
pomalidomit, porfime, procarbazin, raltitrexed, rituximab, rucaparib, selumetinib,
sorafenib, streptozoxin, sunitinib, suramin, talazoparib, tamoxifen, temozolomit,
temsirolimus, teniposit, testosteron, thalidomit, thioguanin, thiotepa, titanoxendiclorua,
topotecan, trametinib, trastuzumab, tretinoin, veliparib, vinblastin, vincristin, vindesin,

hoéc vinorelbin.

Theo mot sb phuong 4n nhét dinh, hoa chét tri liéu ¢6 thé duogc cho dung véi céac
chét e ché arginaza dugc mo ta ¢ day trong phuong phép theo sdng ché bao gdm
abagovomab, adecatumumab, afutuzumab, anatumomab mafenatox, apolizumab,
atezolizumab, blinatumomab, catumaxomab, durvalumab, epacadostat, epratuzumab,
inotuzumab ozogamicin, intelumumab, ipilimumab, isatuximab, lambrolizumab,
nivolumab, ocaratuzumab, olatatumab, pembrolizumab, pidilizumab, ticilimumab,

samalizumab, hodc tremelimumab.

Theo mot sd phuong an nhét dinh, hoa chét trj liéu 14 ipilimumab, nivolumab,
pembrolizumab, hogc pidilizumab.

Nhidu lidu phap diéu tri két hop d& duge phét trién dé diéu trj bénh ung thu. Theo
mot ) phuong an nhét dinh, hop chét theo sang ché ¢6 thé duoc sir dung két hop véi
liéu phap didu tri két hop. Vi du v& lidu phép didu tri két hop ma hop chét theo sang ché
¢6 thé duge st dung két hop véi duge bao gbm trong Béang 1.

Béang 1: Liéu phap didu tri két hop néu lam vi du dé diéu trj bénh ung thu.

Tén Chét tri liéu

ABV Doxorubixin, Bleomyxin, Vinblastin

ABVD Doxorubixin, Bleomyxin, Vinblastin, Dacarbazin
AC (V) Doxorubixin, Xyclophosphamit
- AC (Sacom) Doxorubixin, Xisplatin

AC (U nguyén bao | Xyclophosphamit, Doxorubixin

than kinh)

ACE Xyclophosphamit, Doxorubixin, Etoposit
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Tén Chit tri liéu

ACe Xyclophosphamit, Doxorubixin

AD Doxorubixin, Dacarbazin

AP Doxorubixin, Xisplatin

ARAC-DNR Xytarabin, Daunorubixin

B-CAVe Bleomyxin, Lomustin, Doxorubixin, Vinblastin

BCVPP Carmustin, Xyclophosphamit, Vinblastin, Procarbazin,
Prednison

BEACOPP Bleomyxin, Etoposit, Doxorubixin, Xyclophosphamit,
Vincristin, Procarbazin, Prednison, Filgrastim

BEP Bleomyxin, Etoposit, Xisplatin

BIP Bleomyxin, Xisplatin, [fosfamit, Mesna

BOMP Bleomyxin, Vincristin, Xisplatin, Mitomyxin

CA Xytarabin, Asparaginaza

CABO Xisplatin, Methotrexat, Bleomyxin, Vincristin

CAF Xyclophosphamit, Doxorubixin, Flouraxil

CAL-G Xyclophosphamit, Daunorubixin, Vincristin,
Prednison, Asparaginaza

CAMP Xyclophosphamit, Doxorubixin, Methotrexat,
Procarbazin ~

CAP Xyclophosphamit, Doxorubixin, Xisplatin

CaT Carboplatin, Paclitaxel

CAV Xyclophosphamit, Doxorubixin, Vincristin

CAVE ADD CAV va Etoposit

CA-VP16 Xyclophosphamit, Doxorubixin, Etoposit

CC Xyclophosphamit, Carboplatin

CDDP/VP-16 Xisplatin, Etoposit

CEF Xyclophosphamit, Epirubixin, Flouraxil

CEPP(B) Xyclophosphamit, Etoposit, Prednison, ¢6 hodc khong
cé/ Bleomyxin

CEV Xyclophosphamit, Etoposit, Vincristin

CF Xisplatin, Flouraxilhodc Carboplatin Flouraxil

CHAP XyclophosphamithodcXyclophosphamit, ~ Altretamin,
Doxorubixin, Xisplatin ' _

ChlVPP Chlorambuxil, Vinblastin, Procarbazin, Prednison

CHOP Xyclophosphamit, Doxorubixin, Vincristin, Prednison

CHOP-BLEO B6 sungBleomyxinvao CHOP

CISCA Xyclophosphamit, Doxorubixin, Xisplatin

CLD-BOMP Bleomyxin, Xisplatin, Vincristin, Mitomyxin

CMF Methotrexat, Flouraxil, Xyclophosphamit

CMFP Xyclophosphamit, Methotrexat, Flouraxil, Prednison

CMFVP Xyclophosphamit, Methotrexat, Flouraxil, Vincristin,
Prednison

CMV Xisplatin, Methotrexat, Vinblastin

CNF Xyclophosphamit, Mitoxantron, Flouraxil

CNOP Xyclophosphamit, Mitoxantron, Vincristin, Prednison

COB Xisplatin, Vincristin, Bleomyxin
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Tén Chét tri liéu

CODE Xisplatin, Vincristin, Doxorubixin, Etoposit

COMLA Xyclophosphamit, Vincristin, Methotrexat,
Leucovorin, Xytarabin

COMP Xyclophosphamit, Vincristin, Methotrexat, Prednison

Ché d6 Cooper Xyclophosphamit, Methotrexat, Flouraxil, Vincristin,
Prednison

COP Xyclophosphamit, Vincristin, Prednison

COPE Xyclophosphamit, Vincristin, Xisplatin, Etoposit

COPP Xyclophosphamit, Vincristin, Procarbazin, Prednison

CP(Bénh bach cdu
lympho bao man tinh)

Chlorambuxil, Prednison

CP (Ung thu budng

Xyclophosphamit, Xisplatin

tring)

CT Xisplatin, Paclitaxel

CVD Xisplatin, Vinblastin, Dacarbazin

CVI Carboplatin, Etoposit, Ifosfamit, Mesna

CVP Xyclophosphamit, Vincristin, Prednisom

CVPP Lomustin, Procarbazin, Prednison

CYVADIC Xyclophosphamit, Vincristin, Doxorubixin,
Dacarbazin

DA Daunorubixin, Xytarabin

DAT Daunorubixin, Xytarabin, Thioguanin

DAV Daunorubixin, Xytarabin, Etoposit

DCT Daunorubixin, Xytarabin, Thioguanin

DHAP Xisplatin, Xytarabin, Dexamethason

DI Doxorubixin, Ifosfamit

DTIC/Tamoxifen Dacarbazin, Tamoxifen

DVP Daunorubixin, Vincristin, Prednison

EAP Etoposit, Doxorubixin, Xisplatin

EC Etoposit, Carboplatin

EFP Etoposie, Flouraxil, Xisplatin

ELF Etoposit, Leucovorin, Flouraxil

EMA 86 Mitoxantron, Etoposit, Xytarabin

EP Etoposit, Xisplatin

EVA Etoposit, Vinblastin

FAC Flouraxil, Doxorubixin, Xyclophosphamit

FAM Flouraxil, Doxorubixin, Mitomyxin

FAMTX Methotrexat, Leucovorin, Doxorubixin

FAP Flouraxil, Doxorubixin, Xisplatin

F-CL Flouraxil, Leucovorin

FEC Flouraxil, Xyclophosphamit, Epirubixin

FED Flouraxil, Etoposit, Xisplatin

FL Flutamit, Leuprolit

FZ Flutamit, M cay Goserelin axetat

HDMTX Methotrexat, Leucovorin

Hexa-CAF Altretamin, Xyclophosphamit, Methotrexat, Flouraxil
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Tén Chit tri liéu

ICE-T [fosfamit, Carboplatin, Etoposit, Paclitaxel, Mesna

IDMTX/6-MP Methotrexat, Mercaptopurin, Leucovorin

IE Ifosfamit, Etoposie, Mesna

[foVP Ifosfamit, Etoposit, Mesna

IPA Ifosfamit, Xisplatin, Doxorubixin

M-2 Vincristin, Carmustin, Xyclophosphamit, Prednison,
Melphalan

MAC-III Methotrexat, Leucovorin, Dactinomyxin,
Xyclophosphamit

MACC Methotrexat, Doxorubixin, Xyclophosphamit,
Lomustin

MACOP-B Methotrexat, Leucovorin, Doxorubixin,
Xyclophosphamit, Vincristin, Bleomyxin, Prednison

MAID Mesna, Doxorubixin, Ifosfamit, Dacarbazin

m-BACOD Bleomyxin, Doxorubixin, Xyclophosphamit,
Vincristin, Dexamethason, Methotrexat, Leucovorin

MBC Methotrexat, Bleomyxin, Xisplatin

MC Mitoxantron, Xytarabin

MF Methotrexat, Flouraxil, Leucovorin

MICE Ifosfamit, Carboplatin, Etoposit, Mesna

MINE Mesna, Ifosfamit, Mitoxantron, Etoposit

mini-BEAM Carmustin, Etoposit, Xytarabin, Melphalan

MOBP Bleomyxin, Vincristin, Xisplatin, Mitomyxin

MOP Mechlorethamin, Vincristin, Procarbazin

MOPP Mechlorethamin, Vincristin, Procarbazin, Prednison

MOPP/ABV Mechlorethamin, Vincristin, Procarbazin, Prednison,
Doxorubixin, Bleomyxin, Vinblastin

MP (da u tuy) Melphalan, Prednison

MP (ung thu tuyén
tién ligt)

Mitoxantron, Prednison

MTX/6-MO Methotrexat, Mercaptopurin

MTX/6-MP/VP Methotrexat, Mercaptopurin, Vincristin, Prednison
MTX-CDDPAdr Methotrexat, Leucovorin, Xisplatin, Doxorubixin
MYV (ung thu v) Mitomyxin, Vinblastin

MV (bénh bach céu
tuy bao cap tinh)

Mitoxantron, Etoposit

M-VAC Methotrexat | Vinblastin, Doxorubixin, Xisplatin

MVP Mitomyxin Vinblastin, Xisplatin

MVPP Mechlorethamin, Vinblastin, Procarbazin, Prednison
NFL Mitoxantron, Flouraxil, Leucovorin

NOVP ‘Mitoxantron, Vinblastin, Vincristin

OPA Vincristin, Prednison, Doxorubixin

OPPA B0 sung Procarbazin vao OPA.

PAC Xisplatin, Doxorubixin

PAC-I Xisplatin, Doxorubixin, Xyclophosphamit

PA-CI Xisplatin, Doxorubixin ’
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Tén Chiit tri liéu

PC Paclitaxel, Carboplatin hodc Paclitaxel, Xisplatin

PCV Lomustin, Procarbazin, Vincristin

PE Paclitaxel, Estramustin

PFL Xisplatin, Flouraxil, Leucovorin

POC Prednison, Vincristin, Lomustin

ProMACE Prednison, Methotrexat, Leucovorin, Doxorubixin,
Xyclophosphamit, Etoposit

ProMACE/cytaBOM | Prednison, Doxorubixin, Xyclophosphamit, Etoposit,
Xytarabin, Bleomyxin, Vincristin, Methotrexat,
Leucovorin, Cotrimoxazol

PRoMACE/MOPP Prednison, Doxorubixin, Xyclophosphamit, Etoposit,
Mechlorethamin, Vincristin, Procarbazin, Methotrexat,
Leucovorin

Pt/'VM Xisplatin, Teniposit

PVA Prednison, Vincristin, Asparaginaza

PVB Xisplatin, Vinblastin, Bleomyxin

PVDA Prednison, Vincristin, Daunorubixin, Asparaginaza

SMF Streptozoxin, Mitomyxin, Flouraxil

TAD Mechlorethamin, Doxorubixin, Vinblastin, Vincristin,
Bleomyxin, Etoposit, Prednison

TCF Paclitaxel, Xisplatin, Flouraxil

TIP Paclitaxel, Ifosfamit, Mesna, Xisplatin

TTT Methotrexat, Xytarabin, Hydrocortison

Topo/CTX Xyclophosphamit, Topotecan, Mesna

VAB-6 Xyclophosphamit, Dactinomyxin, Vinblastin,
Xisplatin, Bleomyxin

VAC Vincristin, Dactinomyxin, Xyclophosphamit

VACAdr Vincristin, Xyclophosphamit, Doxorubixin,
Dactinomyxin, Vincristin

VAD Vincristin, Doxorubixin, Dexamethason

VATH Vinblastin, Doxorubixin, Thiotepa, Flouxymesteron

VBAP Vincristin, Carmustin, Doxorubixin, Prednison

VBCMP Vincristin, Carmustin, Melphalan, Xyclophosphamit,
Prednison

VC Vinorelbin, Xisplatin

VCAP Vincristin, Xyclophosphamit, Doxorubixin, Prednison

VD Vinorelbin, Doxorubixin

VelP Vinblastin, Xisplatin, Ifosfamit, Mesna

VIP Etoposit, Xisplatin, Ifosfamit, Mesna

VM Mitomyxin, Vinblastin

VMCP Vincristin, Melphalan, Xyclophosphamit, Prednison

VP Etoposit, Xisplatin

V-TAD Etoposit, Thioguanin, Daunorubixin, Xytarabin

5+2 Xytarabin, Daunorubixin, Mitoxantron

7+3 Xytarabinv6i/,

Daunorubixinho#dcIdarubixinhodcMitoxantron
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Tén Chit tri liéu
"8 trong 1" Metylprednisolon, Vincristin, Lomustin, Procarbazin,
Hydroxyure, Xisplatin, Xytarabin, Dacarbazin

Theo mot ) phuong an nhéit dinh, hoa chét tri liéu duoc st dung két hop dugc
chon tur chat Gc ché enzym chuyén hoéa, nhu chét van chuyén glucoza, hexokinaza,
pyruvatkinaza M2, lactatdehydroaza 1 hodc 2, pyruvat dehydroaza kinaza, synthaza axit
béo va glutaminaza. Theo mot s6 phuong 4n, chét (e ché uc ché lactat dehydroaza 1

hodc 2, hoac glutaminaza. Theo mot sé phwong 4n nhét dinh, chét e ché 1a CB-839.

Tac nhan dich mién dich (con dugc biét 1a chit mién dich ung thu) hoat dong
chéng lai cac khéi u béng cach diéu bién té bao mién dich. Linh vuc mién dich trj liéu
ung thu ngdy cang ting nhanh chong, v6i dich méi khong ngung duge nhén dién (Chen
and Mellman, 2013; Morrissey et al., 2016; Kohrt et al., 2016). Sang ché dé xuat t6 hop

cua chat mién dich ung thu va chat tre che glutaminaza.

Vi du ctia chat midn dich ung thu chtra cac chit didu bién diém kiém tra mién
dich nhu 2B4, 4-1BB (CD137), AaR, B7-H3, B7-H4, BAFFR, BTLA, CD2, CD7,
CD27, CD28, CD30, CD40, CDgO0, phéi tt CD83, CD86, CD160, CD200, CDS,
CEACAM, CTLA-4, GITR, HVEM, ICAM-1, KIR, LAG-3, LAIRI, LFA-l
(CD11a/CD18), LIGHT, NKG2C, NKp80, 0X40, PD-1, PD-L1, PD-L2, SLAMFE7,
TGFRB, TIGIT, Tim3 va VISTA.

Chét mién dich ung thu c6 thé ¢ dang cua khang thé, peptit, cdc phan t nho hoac

virut.

Theo mdt s& phuong 4n, héa chat tri liéu dugce cho ding két hop 1a chat tri ligu
mién dich ung thu, nhu chét e ché cua arginaza, CTLA-4, indoleamin 2,3-dioxygenaza,
va/hodc PD-1/PD-L1. Theo mot s6 phuong an nhét dinh, chét tri liéu mién dich ung thu
14 abagovomab, adecatumumab, afutuzumab, alemtuzumab, anatumomab mafenatox,
apolizumab, atezolizumab, avelumab, blinatumomab, BMS-936559, catumaxomab,
durvalumab, epacadostat, epratuzumab, indoximod, inotuzumab  ozogamicin,
intelumumab, ipilimumab, isatuximab, lambrolizumab, MED14736, MPDL3280A,
nivolumab, ocaratuzumab, ofatumumab, olatatumab, pembrolizumab, pidilizumab,
rituximab, ticilimumab, samalizumab, hodc tremelimumab. Theo cach khéc, chit tri lidu

mién dich ung thu la abagovomab, adecatumumab, afutuzumab, anatumomab
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mafenatox, apolizumab, atezolizumab, blinatumomab, catumaxomab, durvalumab,
epacadostat, epratuzumab, indoximod, inotuzumab ozogamicin, intelumumab,
ipilimumab, isatuximab, lambrolizumab, nivolumab, ocaratuzumab, olatatumab,
pembrolizumab, pidilizumab, ticilimumab, samalizumab, hodc tremelimumab. Theo
mot sb phuong 4n, chit mién dich ung thu Ia indoximod, ipilimumab, nivolumab,
pembrolizumab, hodc pidilizumab. Theo mét sb phuong an nhét dinh, chét tri liéu mién

dich ung thu 1a ipilimumab.

Vi du vé chit mién dich ung thu dugc boc 10 ¢ Adams, J. L. et al. “Big
Opportunities for Small Molecules in Immuno-Oncology” Nature Reviews Drug
Discovery 2015, 14, page 603-621, ndi dung cua cac tai liéu nay dugc dua vao ban md

ta nay bang cach vién dan.

Theo mot sb phuong an nhét dinh, hoa chét tri liéu dugc cho dung két hop 1a chét
gay viém. Theo mot s6 phuong 4n nhét dinh, chit gdy viém dugc cho dung véi cac chét

{rc ché arginaza theo sang ché la xytokin hogdc chemokin.

Céc xytokin gy viém dugc san xuat chi yeu boi dai thuc bao dugc hoat hoa va
¢6 lién quan dén sy tang cudng diéu chinh cta phan tmg viém. Vidu vé cac xytokin gay

viém bao gém IL-1, IL-1, IL-6, IL-8, TNF-a, va IFN-y.

Chemokin 12 nhém cta cac xytokin nho. Cac chemokin gy viém xuc tién su bd
sung va hoat hoa cua nhiéu dong cua té bao bach cau (vi du, té bao bach huyét, dai thurc
bao). Chemokin ¢6 lién quan dén cong thirc céu tao chinh va chia s¢ mot s6 phan du axit
amin dugc duy tri. Cu thé 13, cac chemokin thudng bao gbdm hai hoic bbn phan du
xystein gop phan vao cong thirc cAu tao ba chiéu qua su tao thanh cua lién két disulfua.
Chemokin c6 thé dugc phan loai & mot trong bdén nhém: cac chemokin C-C, céc
chemokin C-X-C, cac chemokin C, va cac chemokin C-X3-C. Céc chemokin C-X-C bao
gbm sb chit hoa tmg dong co6 hiéu lyc va chét hoat hoa cta bach cau trung tinh, nhu
interleukin 8 (IL-8), PF4 va peptit 2 hoat hoa bach cAu trung tinh (NAP-2). Céc
chemokin C-C bao gém, vi du, RANTES (T dugc kiém soat hoat hoa, binh thuong duoc
biéu hién va duoc tiét — Regulated on Activation, Normal T Expressed and Secreted),
protein gy viém dai thuc bao 1-alpha va 1-beta (MIP- 1o va MIP-1B), eotaxin va protein
¢6 4i luc hoa hoc véi bach ciu don nhan & ngudi tir 1 dén 3 (MCP-1, MCP-2, MCP-3),

ma dugc dic trung la chit hoa ung dong va chét hoat hoa ctia bach ciu don nhén to hoic
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té bao bach huyét. Theo d6, vi du vé cac chemokin gdy viém bao gdbm MIP-1a, MIP-1B,
MIP-1y, MCP-1, MCP-2, MCP-3, IL-8, PF4, NAP-2, RANTES, CCL2, CCL3, CCLA4,
CCL5, CCL11, CXCL2, CXCL38, va CXCL10.

Theo mot sé phuong an nhét dinh, phuong phép diéu tri hodc ngin nglra ung thu
con bao gdm viéc st dung mot hodc nhiéu phwong phép diéu tri ung thu khong hoa chét,
nhu tri liéu chiéu xa, phau thuét, cit bo nhiét, tri lidu siéu am tap trung, liéu phap lanh,

hozc su két hop clia cac phuong phép nay.

Céc con dudng té bao hoat dong phurc tap hon so véi cac con duong “cao toe”.
C6 nhiéu phan du thira, hodc cac con duong thay thé, ma dugc hoat hoa dé dap tng lai
tinh trang e ché ctia con dudng. Phéan du thira nay thuc dAy su xuét hién céc té bao hoic
sinh vat ¢6 kha nang khang duéi ap suét chon loc ctia tdc nhén dich, dan dén su khang

thudc va tai phat 1am sang.

Theo mot sb phuong én nhét dinh theo séang ché, hoa chét tri liéu dugc st dung
déng thoi v6i chét tre ché arginaza. Theo mot ) phuong an nhét dinh, hoa chét tri liéu
duoc st dung trong khoang 5 phut dén trong khoang 168 gio truéc hodc sau chét trc ché

arginaza.

Sang ché m ta lidu phéap diéu tri két hop chura chét mién dich ung thu duge chon
ir chat tc ché ctia CTLA-4, indoleamin 2,3-dioxygenaza, va PD-1/PD-L1, va chét dc
ché arginaza c6 cong thuc (I). Theo mot sd phuong én nhét dinh, liéu phap diéu tri két
hop didu tri hodic ngan ngra bénh ung thu, rdi loan mién dich, hodc bénh nhiém man

tinh.

Theo mot s6 phuong an nhit dinh, sang ché mo ta phuong phép dé diéu tri hodc
ngdn nglra bénh mién dich, bao gém viéc cho ddi tuong can diéu tri hodc ngan ngira
dung lugng c6 hiéu qua diéu tri bénh cua hop chét theo sang ché (vi du, hop chét co

Cong thuc I, Ta, b, Ic, 1d, Ie, If, Ig, hodc Ih), hodc dugce phém chira hop chét nay.

Theo mdt s6 phuong an nhét dinh, bénh mién dich dugc chon tir viém cdt séng
dinh khép, bénh Crohn, hdng ban nat phong (ENL), bénh manh ghép chdng lai ky chu
(GVHD), hdi chimg suy mon do HIV, lupus ban do, thai bé ghép co quan, ching sau
tang héng cAu, bénh vay nén, bénh viém khop vay nén, loét miéng tai dién aphthous,
viém khop dang thip (RA), viém 16 miéng tai hoi dit ddi, xo clrng toan than, va xo cing

cu.
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Theo mdt s& phwong 4n nhat dinh, phwong phap dé diéu tri hoic ngan ngira bénh
mién dich con bao gdm viée st dung két hop chat tri liéu mién dich ung thu, nhu duoc
mo ta trén day.

Theo mdt s6 phuong an nhét dinh, sing ché mo ta phuong phap dé diéu tri hodc
ngan ngua bénh nhiém man tinh, bao gém viéc cho ddi tuong can diéu tri hoic ngin
ngira diing lugng ¢6 hiéu qua diéu tr bénh ciia hop chét theo sang ché (vi dy, hop chat

c6 Céng thie 1, Ia, Tb, Ic, Id, Ie, If, Ig, hogc Th), hodc dugc phdm chira hop chét nay.

Theo mot s6 phuong an nhéit dinh, bénh nhiém man tinh dugc chon tir nhiém
tring bang quang, hoi ching mét moi kinh nién, virus cytomegalo/virus epstein barr,
dau co xo héa, virus viém gan B (HBV), virus viém gan C (HCV), virus HIV/AIDS,

bénh nhiém mycohuyét twong, va nhiém tring dudng tiét niéu.

Theo mdt sé phwong dn nhét dinh, phwong phép dé diéu tri hodc ngin ngira nhiém
tring man tinh con bao gbm viéc st dung két hop chat tri liéu mién dich ung thu, nhu

dugc mo ta trén day.

Arginaza déng nhiéu vai tro chinh trong co thé. Ngoai diéu bién dap Gmg mién
dich, arginaza c6 lién quan dén viéc diéu chinh nong do nitric oxit anh huong dén su
gidn mach va gian phé quan (Jung et al., 2010; Morris, 2010). Ching xo hda va viée sira
dbi cling dua vao hoat tinh arginaza c6 chirc ndng trong qua trinh phia trudc dé san Xuat

prolin, collagen va polyamin (Kitowska et al., 2008; Grasemann et al., 2015).

Theo mdt sél phuong an nhit dinh, sang ché mo ta phuong phap dé diéu tri hoic
ngin ngra bénh hodc tinh trang bénh ¢6 lién quan dén biéu hién hoidc hoat tinh cua
arginaza I, arginaza II, hodc td hop ctia ching & ddi twong, bao gém viéc cho d6i tuong
ding luong c6 hidu qua didu tri bénh cia it nhit mot chét ¢6 cong thirc (I), hodic mubi

dugc dung hodc chét ddng phan lap thé cua chung.

Theo mdt s6 phuong &n nhét dinh, bénh hodc tinh trang bénh dugc chon tur roi
loan tim mach, roi loan sinh duc, rdi loan lanh vét thuong, r6i loan da day-rudt non, roi
loan ty mién, rdi loan mién dich, nhiém trung, roi loan phdi va roi loan ti€u mau.

Theo mdt so phuong an nhat dinh, bénh hodc tinh trang bénh la roi loan tim mach

dugc chon tu tdng huyét 4p dai tudn hoan, bénh phoi mo k&, tang ap dong mach phdi
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(PAH), tang ap dong mach phbi & chd cao, tén thuong do thiéu mau cuc bo (IR), nhdi

mau co tim, va xo vira dong mach.

Theo mdt sé phuong 4n nhét dinh, bénh hoic tinh trang bénh Ia ting 4p ddng

mach phdi (PAH).

Theo mdt sb phuong an nhét dinh, bénh hoic tinh trang bénh la nhdi mau co tim

hodc xo vita ddng mach.

Theo mot sb phuong an nhét dinh, bénh hodc tinh trang bénh 1a rdi loan phdi
duoc chon tr xo phéi do hoa chéit, xo phéi vO can, bénh xo nang, bénh phéi tac nghén

man tinh (COPD), va bénh hen.

Theo mdt sb phuong an nhét dinh, bénh hoic tinh trang bénh 1a rdi loan tu mién
duoc chon tir viém ndo tiy, da xo cung, hoi chirng chdng phospholipit 1, thiu mau mat
hdng cdu tw mién dich, viém da day than kinh hiy myelin man tinh, viém da dang mun
rdp, viém bi co, bénh nhugce co, bénh da phong néng, viém khép dang thap, hoi ching
ngudi cling, bénh dai thao duong typ 1, viém ct séng dinh khép, huyét ciu t6 ni¢u kich
phét ban dém (PNH), huyét cau t6 niéu kich phét cdm lanh, thiu mau tan mau tu mién

nghiém trong, va hoi chirng Goodpasture.

Theo mdt sd phuong an nhét dinh, bénh hoic tinh trang bénh la r6i loan mién
dich dugc chon tu rdi loan chtrc nang té bao T qua trung gian té bao wc ché ¢6 ngudn
gbc tir tiy xwong (MDSC), virus suy gidm mién dich & ngudi (HIV), viém ndo tuy tu

mién, va phan tng truyén khong phu hgp ABO.

Theo mot sb phuong an nhét dinh, bénh hoac tinh trang bénh la r6i loan chirc

ning té bao T qua trung gian té bao rc ché c6 ngudn gde tir tily xwong (MDSC).

Theo mét s6 phuong 4n nhét dinh, bénh hodc tinh trang bénh la roi loan tiéu mau
dwoc chon tir bénh hdng ciu hinh 1iém, bénh thiéu mau ving bién, bénh hong cau hinh
cdu di truyén, bénh hdng cau hinh ring cua, thiéu pyruvat kinaza thiéu mau tan mau véi
bénh Iy vi mach, thiéu méau do nhiém trung, tim phéi nhan tao va thiéu méau do van tim

co hoc, va thiéu mau do héa chat.

Theo mét sb phuong an nhét dinh, bénh hodc tinh trang bénh 1a r6i loan da day-
rudt non dugc chon tu r6i loan chuyén dong da day-rudt non, ung thu thudc da day, bénh

viém rudt, bénh Crohn, viém loét dai trang, va bénh loét thudc da day.
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Theo mdt sb phuong an nhét dinh, bénh hoc tinh trang bénh la roi loan sinh duc

duoc chon tir bénh Peyronie va rdi loan chirc nang cuong.

Theo mot s6 phuong én nhit dinh, bénh hogc tinh trang bénh 1a bénh nhiém dugc
chon tir bénh nhidm ky sinh tring, bénh nhim virut, va bénh nhiém khuin. Theo mot

s6 phuong 4n nht dinh bénh nhidm khuén 1a bénh lao.

Theo mot b phuong an nhét dinh, bénh hoic tinh trang bénh la tdn thuong do

thiéu mau cuc bd (IR) duoc chon tir IR gan, IR than, va IR co tim.

Theo mot sb phuong an nhét dinh, bénh hoic tinh trang bénh dugc chon tir viém
bénh than, bénh vay nén, bénh Leismania, bénh thoai héa than kinh, sw lanh vét thuong,
virus suy giam mién dich & nguoi (HIV), virus viém gan B (HBV), bénh nhiém H. pylori,
rbi loan héa xo, viém khép, bénh naAm Candida, bénh nha chu, u sui, bénh amidan vom,

bénh ngu chau Phi va bénh Chagas.
Theo mot sb phuong an nhét dinh, bénh hodc tinh trang bénh 1a rdi loan su lanh
vét thuong dugc chon tir sy lanh vét thuong da nhiém khuén va khong nhi¢m khuan.
Theo cac phuong én khéc, sang ché mo ta phuwong phap nhan dién chét tri liéu

hitu hiéu dé 1am ting muc arginin trong khoi u, bao gom:

a) x4c dinh murc arginin thir nhét trong khi u;
b) cho khdiu tiép xtic v6i chét tri liéu, nhu hop chét c6 cdng thue (I); va
c) x4c dinh mirc arginin thr hai trong khéi u;

trong d6 khi mtrc arginin thtr hai cao hon mure arginin th(r nhat, thi chét tri liu
nay la hitu hi€u dé 1am tang muc arginin trong khéi u.

Theo mdt sb phwong én nhét dinh, phuong phéap nay dugc tién hanh in vitro. Theo
cac phuong an thay thé, phwong phép nay dugc tién hanh in vivo.

Theo mdt sd phuong an nhét dinh (vi du, khi phuong phap dugc tién hanh in
vivo), buée cho khéi u tiép xtic véi chét tri lidu bao gdm dung chat tri liéu cho d6i tugng.
Theo mot s& phuong 4n nhét dinh, dbi tugng c6 thé 1a nguoi.

Murc arginin ¢ thé dugc xac dinh, vi du, béng HPLC, phé khdi, LCMS, hoic cac
k§ thut phan tich khac d biét v6i ngudi c6 hiéu biét trung binh vé linh vuc ky thuat
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nay. Sang ché cling md ta phuong phéap nhén dién chit tri liéu hiru hiéu dé lam tang mirc

arginin trong khdi u & déi trong, bao gbm:
a) xéc dinh muc arginin thir nhét trong khéi u cua dbi tuong;
b) cho dbi tuong dung chat tri liéu, nhu hop chét c6 cong thue (I); va
C) xac dinh mirc arginin thir hai trong khéi u cta ddi tuong;

trong d6 khi murc arginin tht hai cao hon mirc arginin th nhét, thi chit tri liéu

nay 14 hitu hiéu dé 1am tang mirc arginin trong khoi u cua doi tugng.

Theo mét s phuwong 4an nhit dinh, viéc dung bao gdbm dung chat tri liéu qua
duong miéng. Theo cach khéc, budc dung co thé bao gdm dung chét tri liéu ngoai dudng

tiéu hoa. Cac phuong phép st dung khac duoc ban luén ¢ day.
Theo mot s6 phuong an nhét dinh, dbi tuong la nguoi.

Nhu duge sir dung & day, thuat ngit “trong khdi u” chi toan bd khdi lugng khdi u
va vi mdi truong khdi u. Vi dy, khéi lugng khéi u c6 thé bao gom, nhung khong gidi
han theo cach bét ky o, té bao ung thu (khéi u), té béo T, dai thuc bao, va té bao dém.
“Vimoi trudong khdi u” 1a thuat ngit da duge thira nhén trong linh vuc ky thuat nay va
chi méi trudong té bao trong d6 khéi u ton tai, va bao gdm, vi du, mach méu bao quanh,
t& bao mién dich, cac té bao khac, nguyén bao soi, phin tr truyén tin hiéu, va chét nén
ngoai bao. Do do, viéc xac dinh arginin “trong khéi u” chi viéc xac dinh arginin trong

khoi luong khoi u hodc trong vi moi trudng cta no.

Do d6, theo mét sé phuong én nhét dinh cua cac phuong phép duge md ta & day,
mtc arginin thir nhit va tht hai dugce x4c dinh trong té bao khdi u.

Theo céc phuong an khac, mire arginin thi nhét va thr hai dugc xac dinh trong
té bao dém c6 lién qlian dén khdi u.

Theo mot s6 phuong 4n nhét dinh, chét tri liéu 1a hop chat ¢6 cong thuc (I). Vi
du vé hop chét dugc mo ta & day.

Theo mot s6 phuong én nhét dinh trong d6 chét tri liéu 12 htu hiéu dé lam tang

muc arginin trong khoi u, chat tri li€u nay co6 thé hiéu qua dé diéu tri khoi u.

Theo cac phuong 4n khéc, sang ché mo ta phuong phép danh gia dap ung cua

khoi u véi chat tri liéu arginin, bao gom:
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a) xac dinh muc arginin thu nht trong khdi u cua bénh nhéan ung thu;
b) cho bénh nhan ding chét tri lidu arginin; va
C) x4c dinh mrc arginin th hai trong khdi u cua bénh nhan, nho d6 danh gia

dap ung cla khéi u v6i chét tri lidu arginin.

Theo mdt s6 phuong an nhét dinh, néu mutrc arginin tht hai cao hon murc arginin
thtt nhat, thi khéi u 1a dap tng véi (te 13, duge diéu tri bang) chét tri liéu arginin. Su
tdng arginin trong khéi luong khdi u hodc trong vi moi truong khéi u co thé biéu thi su

tang sd luong té bao T gy doc té bao hodc ting hoat tinh té bao T giy doc té bao.

“Chét trj liéu arginin” nhu duoc st dung & day, nghia 1a chét trj liéu c6 thé gy
ting muc arginin trong hé thdng quan tdm (vi dy, khéi luong khéi u va vi moi trudng
ctia no). Tét hon 1, chét tri liéu arginin 1a chét rc ché arginaza. Tt hon nfra 13, chat e
ché arginaza 1a hop chét ¢6 cong thic (I).

Theo cic phuong 4n khéc, sang ché mo ta phuong phéap danh gia danh gia hi¢u
quéa chdng ung thu cua chét tri liéu arginin, bao gom:

a) xac dinh muc arginin tht nhét trong khéi u cua bénh nhén ung thu;

b)  cho bénh nhan dung chat tri liu arginin; va

c) x4c dinh muc arginin thir hai trong khdi u ctia bénh nhan, nhd d6 danh gia
hiéu quéa chéng ung thu cua chét tri liéu arginin.

Theo mét s& phuong an nhét dinh, khi mutc arginin thi hai cao hon murc arginin
tha nhét, thi chét tri liéu arginin 12 hi¢u qua dé diéu tri ung thu & b¢nh nhén.

Theo mot sd phuong an nhét dinh, chét tri lidu arginin la chét (rc ché arginaza.

Sang ché cling mo ta phuong phap dé diéu tri hodc ngin ngira bénh ung thu, bao
gdm viéc cho ddi twong cn diéu tri hodc ngin nglra dung két hop luong c6 hiéu qua
diéu tri bénh chét trj lidu arginin va mot hodc nhidu hoa chit tri lidu bd sung.

Theo mdt s6 phuong an nhét dinh, viéc st dung chét tri liéu arginin tdc dung lam
ting mic arginin trong khdi u cta ddi twong twong mg v4i mic arginin trong khéi u

trugce khi st dung.
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Tuong tu, viéc st dung chat tri li¢u arginin c6 thé 1am tdng murc arginin trong té
bao dém c6 lién quan dén khoi u cia doi twong so véi mic arginin trong t€ bao dém

trude khi st dung.

Theo mot s6 phuong 4n nhat dinh, chat tri liéu arginin la chat ac ché arginaza.
Nhiéu chét trc ché arginaza néu lam vi du duge mo ta ¢ day. Theo cac phuong an cu thé,
chét wre ché arginaza 1a hop chét c6 cong thirc cau tao clia cong thire bét ky trong s6 cac

cdng thire 1, Ia, Ib, Ic, 1d, Te, If, Ig, hodc Th, ma dugc md ta & day.

Theo cac phuong &n khdac, sang ché mé ta phwong phép dé danh gia hiéu qua
chéng ung thu cua ché do tri lieu két hop, bao gém:

a) xac dinh muc arginin tht nhét trong khdi u ctia bénh nhén ung thu;

b) cho bénh nhén dung két hop chét tri lidu arginin va mot hodc nhiéu hoéa
chét tri liéu bd sung; va

) x4c dinh mrc arginin th{ hai trong khdi u cua bénh nhan, nho d6 danh gia
hi¢u qua chéng ung thu cta ché do tri liéu két hop.

Theo mdt b phuong an nhét dinh, khi mutc arginin thir hai cao hon murc arginin
thtt nhat, sau d6 ché do liéu phap didu tri két hop 1a hiéu qua dé diéu tri ung thu & bénh
nhén.

Theo mdt sd phuong dn nhét dinh, chét tri liéu arginin dugc st dung trong ché
do liéu phap diéu tri két hop 1a chit tc ché arginaza, nhu hop cht ¢ cong thire bat ky
trong sb cac cong thire 1, Ia, Ib, Ic, Id, Ie, If, Ig, hodc Ih.

Theo mét sé phuong 4n nhat dinh, ché d liéu phép diéu trj két hop 1a higu qua
hon so v6i ché do tri lidu clia chét uc ché arginaza dudi dang chét don 18, hodc ché do
tri lidu cia hoa chét tri liéu bd sung dudi dang chat don 1é.

Cdc dinh nghia

Thuét ngit “axyl” dugc thira nhan trong linh vuc va chi nhom dugce biéu thi boi
cong thitc chung hydrocarbylC(O)-, t6t hon 1a alkylC(O)-.

Thuét ngit “axylamino” dugc thira nhén trong linh vuc va chi nhém amino dugc

thé bang nhom axyl va co thé dwoc mo ta, vi du, bang cong thire hydrocarbylC(O)NH-.
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Thuat ngit “axyloxy” dugc thira nhén trong linh virc va chi nhom duge biéu thi

bdi cdng thirc chung hydrocarbylC(O)O-, tdt hon 1a alkylC(O)O-.

Thuét ngir “alkoxy” chi nhom alkyl, t5t hon 12 nhom alkyl bac thip, c6 oxy duge
gin vao d6. Nhém alkoxy dai dién bao gbdm metoxy, etoxy, propoxy, tert-butoxy va cac

nhém tuong tu.

Thuat ngit “alkoxyalkyl” chi nhém alkyl dugc thé bang nhom alkoxy va c6 thé
dugc biéu thi boi cdng thirc chung alkyl-O-alkyl.

Thuét ngit “alkenyl”, nhu dugc st dung ¢ day, chi nhom béo chira it nhét mot
lien két doi va duge du dinh bao géln ca "alkenyl khong dugc thé" va "alkenyl duogc
thé", alkenyl dugc thé chi gbc alkenyl c6 cac phan tir thé thay thé hydro trén mot hodc
nhiéu cacbon ctia nhom alkenyl. Céc phan tir thé nay co thé xuét hién trén mot hoic
nhiéu cacbon ma dugc bao gém hodc khong dugc bao gf?nn trong mot hodc nhiéu lién
két doi. Hon nita, céc phan tir thé nay bao gbm tat ca cac phan tir thé dugc du tinh cho
nhém alkyl, nhu duge ban luén dudi day, ngoai trir khi do 6n dinh khong cho phép. Vi
du, viéc thé nhéom alkenyl béng mot hodc nhiéu nhom alkyl, carboxyclyl, aryl,

heteroxyclyl, hodc heteroaryl dugc du tinh,

Nhom “alkyl” hodc “alkan” 1a hydrocacbon mach thang hodc mach nhdnh khong
thom no hoan toan. Thong thuong, nhém alkyl mach thang hodc mach nhanh ¢6 tir 1
dén khoéng 20 nguyén tr cacbon, t&t hon 1a tir 1 dén khoang 10 trir khi dugc dinh nghia
khac di. Vi du vé nhém alkyl mach thang va mach nhénh bao gbdm metyl, etyl, n-propyl,
iso-propyl, n-butyl, sec-butyl, tert-butyl, pentyl, hexyl, pentyl va octyl. Nhom Ci-Cs

alkyl mach thang hodc mach nhéanh con dugc goi la nhém "alkyl béc thap".

Hon nita, thuat ngt "alkyl" (hodc "alkyl bac thép") nhu dugce st dung trong to&n
bd ban md ta, vi dy, va yéu cAu bao ho duoc du dinh bao gém ca "alkyl khong duoc thé"
va "alkyl dugce thé", alkyl dugc thé chi gdc alkyl ¢ cac phan tir thé thay thé hydro trén
mot hodc nhiéubcacbon cta khung hydrocacbon. Cac phan tir thé nay, néu khong duoc
chi rd khac di, co thé bao gf”)m, vi du, halogen, hydroxyl, cacbonyl (nhu carboxyl,
alkoxycacbonyl, formyl, hodc axyl), thiocacbonyl (nhu thioeste, thioaxetat, hodc
thioformat), alkoxyl, phosphoryl, phosphat, phosphonat, phosphinat, amino, amido,
amidin, imin, xyano, nitro, azido, sulfhydryl, alkylthio, sulfat, sulfonat, sulfamoyl,

sulfonamido, sulfonyl, heteroxyclyl, aralkyl, hodc gbc thom hodc thom khéc loai. Ngudi
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¢6 hidu biét trung binh vé linh vuc k¥ thut nay s& hiéu ring cac gbc dugc thé trén mach
hydrocacbon ban than chung ¢6 thé duoc thé, néu thich hop. Ching han, phan tir thé ctia
alkyl dugc thé co thé bao gdm cac dang dugc thé va khong duoc thé ctia amino, azido,
imino, amido, phosphoryl (bao gém phosphonat va phosphinat), sulfonyl (bao gdm
sulfat, sulfonamido, sulfamoyl va sulfonat), va nhom silyl, ciing nhu ete, alkylthio,
cacbonyl (bao gébm keton, aldehyt, carboxylat, va este), -CFs, -CN va cac nhom tuong
tu. Alkyl dugc thé néu 1am vi du duge mo ta dudi day. Xycloalkyl c6 thé dugc thé tiép
bang alkyl, alkenyl, alkoxy, alkylthio, aminoalkyl, alkyl dugc thé cacbonyl, -CF3, -CN,

va cac nhém tuong tu.

Thuat nglt “Cx.y” khi duge sir dung chung véi gbc hoa hoc, nhu, axyl, axyloxy,
alkyl, alkenyl, alkynyl, hogc alkoxy dugc du dinh bao gdm nhém chira tir x dény cacbon
trong chudi. Vi du, thudt ngit “Cx.yalkyl” chi nhém hydrocacbon no dugc thé hoic khong
duge thé, bao gdm nhém alkyl mach thang va nhom alkyl mach nhanh chira tor x dény
cacbon trong chudi, bao gdm nhom haloalkyl nhu triflometyl va 2,2,2-trifloetyl, v.v.. Co
alkyl biéu thi hydro trong d6 nhom nay & vi tri dAu tan, chi lién két néu & bén trong.
Thudt ngt “Ca-yalkenyl” va “Cayalkynyl” chi nhom béo khong no dugc thé hodc khong
duge thé co chidu dai tuong ty va kha nang thé ¢6 thé c6 nhu alkyl duge md té trén day,

nhung chtra it nhat mot lién két doi hodc lién két ba, mot cach twong ung.

Thuat ngit “alkylamino”, nhu dugc st dung & day, chi nhom amino dugc thé

bang it nhat mdt nhom alkyl.

Thuét ngit “alkylthio”, nhu duoc st dung & déy, chi nhom thiol dugc thé béng
nhom alkyl va cé thé dugc biu thi boi cong thirc chung alkyl-.

Thuét ngir “alkynyl”, nhu dugc st dung & day, chi nhém béo chira it nhat mot
lién két ba va duge du dinh bao gdm ca "alkynyl khong dugc thé" va "alkynyl dugc thé",
alkynyl duoc thé chi gbc alkynyl c6 cac phan tir thé thay thé hydro trén mot hodc nhiéu
cacbon ctia nhom alkynyl. Céc phan tir thé nay c6 thé xuat hién trén mot hodc nhiéu
cacbon ma dugc bao gdm hodc khong dugc bao gbm trong mot hodc nhiéu lién két ba.
Hon nita, cic phan tir thé nay bao gdm tAt ca cac phan tr thé duoc du tinh dbi véi nhom
alkyl, nhu dugc ban luan trén day, ngoai trir khi do 4n dinh khong cho phép. Vi du, su
thay thé nhom alkynyl boi mot hodc nhiéu nhém alkyl, carboxyclyl, aryl, heteroxyclyl,

hoic heteroaryl dugc du tinh.
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Thuat ngt “amit”, nhu duge st dung & day, chi nhom
O
R1O
/
A N
R10
trong d6 mdi R'® doc 14p 1a nhém hydro hogc hydrocarbyl, hodc hai R'® cting v6i
nguyén t&¢ N ma ching ghn két véi tao ra di vong ¢o tir 4 dén 8 nguyén tr trong cong
thirc céu tao vong.
Thudt ngit “amin” va “amino” dugc thira nhan trong linh vyc va chi ca amin dugc

thé va khong duoc thé va mudi ciia nd, vi dy, goc c6 theé duge mo ta boi

R10 R10
——h( ——hﬁ—+$°
R1O hOéC R10

trong d6 mdi R1® dc 1ap 1a hydro hogc nhom hydrocarbyl, hodc hai R'? cting véi
nguyén tt¢ N ma chung gin két véi tao ra di vong co tir 4 dén 8 nguyén tir trong cong

thlrc cau tao vong.

Thuat ngit “aminoalkyl”, nhu duge st dung & déy, chi nhom alkyl duoc thé bang

nhém amino.

Thuét ngit “aralkyl”, nhu duge st dung & day, chi nhom alkyl duoc thé bang

nhom aryl.

Thuét ngit “aryl” nhu dugc st dung & day bao gdm nhom thom don vong dugc
thé hoic khong dugc thé trong dé mdi nguyén tr ciia vong 1a cacbon. T6t hon 12 vong
la vong co tir 5 dén 7 canh, tdt hon nita 1a vong c6 6 canh. Thuét nglt “aryl” cling bao
gbm hé vong da vong c6 hai hodc nhiéu vong dang vong trong dé hai hodc nhiéu cacbon
la chung dbi véi hai vong lién ké trong do it nhét mot trong sd cac vong nay 1a thom, vi
dy, vong dang vong khdc co thé 1a xycloalkyl, xycloalkenyl, xycloalkynyl, aryl,
heteroaryl, va/hodc heteroxyclyl. Nhom aryl bao gdm benzen, naphtalen, phenanthren,

phenol, anilin, va cdc nhoém tuong tur.

Thuét ngit “carbamat” duoc thira nhén trong linh vuc va chi nhom
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trong d6 R® va R1® doc 14p 1a hydro hodc nhém hydrocarbyl, nhu nhom alkyl,
hodic R? va R'® ciing véi (cdc) nguyén ti xen giita tao ra di vong c6 tir 4 dén 8 nguyén

tir trong cong thirc ciu tao vong.

Thuat ngir “vong cacbon”, va “dang vong cacbon”, nhu dugc sir dung ¢ ddy, chi
vong no hodc khong no trong dé mdi nguyén t& cta vong 1a cacbon. Thuat nglt vong
cacbon bao gdm ca vong cacbon thom va vong cacbon khong thom. Vong cacbon khong
thom bao gdm c4 vong xycloalkan, trong dé tit ca cac nguyén tir cacbon 1a no, va vong
xycloalken, chira it nhét mot lién két doi. “Vong cacbon” bao gdm vong don vong co 5-
7 canh va vong hai vong c6 8-12 canh. MJdi vong ctia vong cacbon hai vong c6 thé duoc
chon tir vong no, khong no va thom. Vong cacbon bao gbm phén tir hai vong trong dé
mot, hai hodc ba nguyén tir hodc nhiéu hon ¢6 chung gitta hai vong. Thuat nglt “vong
cacbon ngung tu” chi vong cacbon hai vong trong do mdi trong sé cac vong ndy co
chung hai nguyén twr lién k& v6i vong kia. Mdi vong clia vong cacbon ngung tu o thé
duoc chon tr vong no, khdng no va thom. Theo phuong dn néu lam vi dy, vong thom,
vi du, phenyl, co thé duogc ngung tu véi vong no hodc khong no, vi du, xyclohexan,
xyclopentan, hodc xyclohexen. Sy két hop bét ky cua cac vong hai vong no, khong no
va thom, khi hoa tri cho phép, dugc bao gdm trong dinh nghia vé vong cacbon. Vi du
vé “yong cacbon” bao g@)m xyclopentan, xyclohexan, bixyclo[2,2,1]heptan, 1,5-
xyclooctadien, 1,2,3,4-tetrahydronaphtalen, bixyclo[4,2,0]oct-3-en, naphtalen va
adamantan. Vi du vé vong cacbon ngung tu bao gém decalin, naphtalen, 1,2,3,4-
tetrahydronaphtalen, bixyclo[4,2,0]octan, 4.5,6,7-tetrahydro-1H-inden va
bixyclo[4,1,0]Thept-3-en. “Vong cacbon” ¢6 thé duoc thé & mot hodc nhiéu vi tri bét ky

¢6 kha ning mang nguyén tt hydro.

Nhém “xycloalkyl” 12 hydrocacbon dang vong no hoan toan. “Xycloalkyl” bao
gbm vong don vong va vong hai vong. Thong thuong, nhém xycloalkyl don vong c6 tu
3 dén khoang 10 nguyén ti cacbon, thong thuong hon la tir 3 dén & nguyén tir cacbon
trir khi duoc dinh nghia khéac di. Vong thir hai cua xycloalkyl hai vong c6 thé duoc chon
tir vong no, khong no va thom. Xycloalkyl bao gbm phan tir hai vong trong d6 mat, hai

hodc ba nguyén tir hodc nhiéu hon c¢6 chung gitta hai vong. Thuat ngit “xycloalkyl ngung
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tu” chi xycloalkyl hai vong trong d6 mdi trong sb cac vong nay c6 chung hai nguyén tir
1ién k& voi vong kia. Vong thit hai cta xycloalkyl hai vong ngung tu ¢6 thé duoc chon
tir vong no, khong no va thom. Nhom “xycloalkenyl” 1a hydrocacbon dang vong chira
mot hogc nhidu lién két doi.

Thuat ngit “carboxyclylalkyl”, nhu dugc st dung & ddy, chi nhom alkyl duge thé

bang nhom vong cacbon.

Thuat ngit “cacbonat” dugc thira nhén trong linh vuc va chi nhom -OCO,-R'0,

trong d6 R'? 1a nhém hydrocarbyl.

Thuét ngit “carboxy”, nhu duge st dung ¢ ddy, chi nhom duge mo ta boi cong

thac -CO2H.

Thuét ngit “este”, nhu duge sir dung & ddy, chi nhom -C(O)OR' trong d6 R' 1a
nhom hydrocarbyl.

Thuat ngit “ete”, nhu dugc st dung ¢ ddy, chi nhom hydrocarbyl dugc lién két
thong qua oxy v4i nhom hydrocarbyl khac. Do do, phan tir thé ete cia nhom hydrocarbyl
c6 thé 1a hydrocarbyl-O-. Ete ¢6 thé dbi xtmg hoic khong d6i xtmg. Vi du vé ete bao
gbm, nhung khong gi6i han &, di vong-O-di vong va aryl-O-di vong. Ete bao gdbm nhom

“alkoxyalkyl”, ma c6 thé duoc biéu thi bai cong thirc chung alkyl-O-alkyl.

Thuat ngir “halo” va “halogen” nhu dugc sir dung & day nghia la halogen va bao

gom clo, flo, brom, va iot.

Thuat ngit “heteroaralkyl”, nhu dugc str dung ¢ ddy, chi nhom alkyl duoc thé

bing nhém hetaryl.

Thuat ngitt "heteroalkyl", nhu dugc st dung & day, chi mach no hodc khdng no
clia nguyén tr cacbon va it nhit mdt nguyén tir khac loai, trong d6 khong ¢6 hai nguyén

tr khac loai nao lién ké.

Thuét ngit “heteroaryl” bao gdm cdng thirc c4u tao vong don thom duge thé hoic
khong dugc thé, 6t hon 1a vong c6 tir 5 dén 7 canh, tot hon nita 1a vong co tir 5 dén 6
canh, cong thirc cdu tao vong ciia nd bao gbm it nh4t mot nguyén tir khac loai, t6t hon
Ia tir mdt dén bdn nguyén tir khéc loai, tdt hon nita 12 mot hodc hai nguyén tir khéc loai.
Thuét ngit “heteroaryl” cling bao gdm hé vong da vong c6 hai hodc nhiéu vong dang

vong trong do hai hodc nhiéu cacbon 1a chung ddi véi hai vong lién k& trong do it nhat
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mdt trong sd cac vong nay Ia thom khac loai, vi du, vong dang vong kia c6 thé 1a
xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, va/hodc heteroxyclyl. Nhom
heteroaryl bao gém, vi du, pyrol, furan, thiophen, imidazol, oxazol, thiazol, pyrazol,

pyridin, pyrazin, pyridazin, va pyrimidin, va cac nhom tuong tu.

Thuét ngit “nguyén tir khac loai” nhu dugc sir dung & day nghia 1a nguyén tir cua
yéu t& bat ky khéac vé6i cacbon hodc hydro. Nguyén tir khéc loai duge uu tién la nito,

oxy, va luu huynh.

Thuét ngit “heteroxyclyl”, “di vong”, va “dang di vong” chi cong thirc ciu tao
vong khong thom dugc thé hodc khong dugc thé, t6t hon 1a vong co tur 3 dén 10 canh,
t6t hon nita 1a vong c6 tir 3 dén 7 canh, cong thic cdu tao vong clia n6 bao gbm it nhat
mot nguyén tir khac loai, t5t hon 12 tr mot dén bén nguyén tir khac loai, tdt hon nira 1a
mdt hodc hai nguyén tir khac loai. Thuat ngir “heteroxyclyl” va “di vong cting bao gdm
hé vong da vbng ¢6 hai hodc nhiéu vong dang vong trong do6 hai hodc nhiéu cacbon la
chung ddi véi hai vong lién k& trong d6 it nhét mdt trong sd cac vong nay 1a di vong, vi
du, vong dang vong kia ¢o thé 1a xycloalkyl, xycbloalkenyl, xycloalkynyl, aryl,
heteroaryl, va/hodc heteroxyclyl. Nhom heteroxyclyl bao gbm, vi du, piperidin,

piperazin, pyrolidin, morpholin, lacton, lactam, va cac nhom tuong tu.

Thuét ngit “(heteroxycloalkyl)alkyl”, nhu dugc sir dung trong ban mo ta nay, chi

nhoém alkyl duoc thé bang nhom di vong.

Thuat ngft “hydrocarbyl”, nhu dugc sir dung ¢ day, chi nhom duge lién két thong
qua nguyén tir cacbon khong co6 phan tit thé =0 hodc =S, va thuong co it nhit mot lién
két cacbon-hydro va khung cacbon chinh, nhung ¢6 thé tiy y bao gbdm nguyén tit khic
loai. Do d6, cac nhom nhu metyl, etoxyetyl, 2-pyridyl, va triflometyl dugc xem la
hydrocarbyl dbi voi cac muc dich clua sang ché, nhung céc phan tir thé nhu axetyl (c6
phan tir thé =0 trén cacbon lién két) va etoxy (dugc lién két thong qua oxy, bkhéng phai
cacbon) thi khong. Nhéom hydrocarbyl bao gbm, nhung khong gigi han & aryl,

heteroaryl, vong cacbon, heteroxyclyl, alkyl, alkenyl, alkynyl, va td hop ctia chiing,

Thuét ngit “hydroxyalkyl”, nhu duge su dung & day, chi nhom alkyl duoc thé
bang nhém hydroxy.

Thuat ngit “bac thap” khi dugc st dung lién quan dén cac gdc hoa hoc, nhu, axyl,

axyloxy, alkyl, alkenyl, alkynyl, hoic alkoxy dugc du dinh bao gém céc nhom trong do
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cd mudi hodc it hon mudi nguyén tir khong phai hydro trong phén tir thé, t6t hon la sau
hodc it hon. “Alkyl bac thép”, vi du, chi nhém alkyl chira muoi hodc it hon mudi nguyén
tir cacbon, t6t hon 1a sau hodc it hon. Theo mot s6 phuong 4n nhat dinh, phan tir thé
axyl, axyloxy, alkyl, alkenyl, alkynyl, hodc alkoxy dugc xdc dinh trong ban mo ta nay
tuong Ung la axyl bac thap, axyloxy bac thap, alkyl bac thap, alkenyl bac thip, alkynyl
bac thép, hodc alkoxy béc thép, du chung xudt hién mot minh hoic két hop véi cac ph?m
tir thé khac, nhu trong céc trich dn hydroxyalkyl va aralkyl (trong truong hop nay, vi
dy, cdc nguyén tir trong nhom aryl khdng dugc dém khi dém nguyén tir cacbon trong

phén tir thé alkyl).

Thuit ngit “polyxyclyl”, “da vong”, va “dang da vong” chi hai hodc nhiéu vong
(vi du, xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, va/hodc heteroxyclyl)
trong do hai hodc nhiéu nguyén tir 1a chung dbi v6i hai vong lién ké, vi du, cdc vong nay
[a “vong ngung tu”. Mdi trong sb céc vong cia vong da vong co thé dugc thé hodc khong
duoc thé. Theo mot sb phuong an nhét dinh, mdi vong cua vong da vong chura tir 3 dén

10 nguyén tr trong vong, t6t hon 1a tir 5 dén 7.
Thuét ngit “silyl” chi gdc silic v6i ba gbc hydrocarbyl dugc gén vao do.

Thuéat nglt “dugc thé” chi cac gbe co cac phan tir thé thay thé hydro trén mot hodc
nhiéu cacbon ctia khung. Can phai hiéu rang “viéc th&” hodc “dugc thé bing” bao gdm
An tri v6i didu kién 1a viée thé nay 1a tuan theo hoa tri cho phép clia nguyén tr duoc thé
va phén t0 thé, va viée thé nay tao ra hop chit 6n dinh, vi du, hop chéat khong tu phat
trai qua su bién d6i nhu nhd su tai sép xép, dong vong, khu, v.v.. Nhu dugc sir dung ¢
day, thuat ngt “duoc thé” dugc du dinh bao gém tat ca céac phén ttr thé duoc cho phép
cta hop chit hitu co. Theo khia canh rong, cac phan tix thé dugc cho phép bao gdm cac
phan tr thé khong vong va vong, mach nhanh va khong phai mach nhénh, vong cacbon
va di vong, thom va khong thom cua cac hop chit hitu co. Céc phan tir thé duge cho
phép co thé 1a mot hodc nhidu phan t& thé va céc phan tir thé giéng hodc khac nhau doi
v6i céc hop chét hitu co thich hgp. Cho cac muc dich cua sang ché, nguyén tir khéc loai
nhu nito ¢6 thé ¢6 phan ti thé hydro va/hodc phan tir thé bit ky duoc cho phép cua cac
hop chét hitu co duge mo ta & ddy ma thoéa man hoéa tri cia nguyén tu khac loai. Céc
phan tir thé ¢6 thé bao gdm phan tir thé bat ky duoc mo ta & day, vi dy, halogen, hydroxyl,

cacbonyl (nhu carboxyl, alkoxycacbonyl, formyl, hodc axyl), thiocacbonyl (nhu
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thioeste, thioaxetat, hoic thioformat), alkoxyl, phosphoryl, phosphat, phosphonat,
phosphinat, amino, amido, amidin, imin, Xyano, nitro, azido, sulthydryl, alkylthio,
sulfat, sulfonat, sulfamoyl, sulfonamido, sulfonyl, heteroxyclyl, aralkyl, hodc gbc thom
hoidc thom khac loai. Nguoi ¢o hiéu biét trung binh vé linh vuc k¥ thuat nay s& hiéu rang
céc phan tir thé ban than chang c6 thé dugc thé, néu thich hop. Trir khi duoc néu cu thé
la “khong duge thé,” vien din dén gbc hoa hoc & day duge hiéu 1a bao gom bién thé
duoc thé. Vi duy, vién dan dén nhom hodc gbe “aryl” ham y bao gbm ca bién thé dugc

thé va khong dugc thé.

Thuét ngit “sulfat” duge thira nhan trong linh vuc va chi nhém -OSO3H, hoac

mudi dugc dung cta no.

Thuat ngit “sulfonamit” dugc thira nhan trong linh vuc va chi nhém dugc biéu

thi boi cong thire chung

9 R Os ,R1 0
g—:S—N\ hoac é__ N/S\\O
O Rg ‘Rg

trong d6 R? va R'® doc 1ap 1a hydro hodc hydrocarbyl, nhu alkyl, hodc R?vaR!"
clng v6i (cac) nguyén tir xen giita tao ra di vong co tir 4 dén 8 nguyén ti trong cong
thirc cdu tao vong.

Thuét ngit “sulfoxit” duge thira nhén trong linh vuc va chi nhém -5(0)-R, trong
d6 R'? 1a hydrocarbyl.

Thuét ngit “sulfonat” dugc thira nhén trong linh vuc va chi nhom SOs;H, hoac
mudi dugc dung clia no.

Thuat ngit “sulfon” dugc thira nhén trong linh vuc va chi nhom -S(0)-R", trong
d6 R'? 1a hydrocarbyl.

Thuat ngit “thioalkyl”, nhu dugc str dung ¢ day, chi nhom alkyl dugce thé bang
nhom thiol.

Thuat ngit “thioeste”, nhu dugc st dung ¢ day, chi nhém -C(O)SR!®
hoic -SC(O)R' trong d6 R'? 1a hydrocarbyl.

Thuét ngit “thioete”, nhu dugc st dung ¢ ddy, twong duong Vi ete, trong do oxy

duoc thay thé bang luu huynh.
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Thuét ngit “ure” dugc thira nhén trong linh vue va c6 thé duoc biéu thi boi cong

thtrc chung

)

< /U\ R0

N N
RS R
trong d6 R® va R'? doc 1ap 1a hydro hodc hydrocarbyl, nhu alkyl, hodc su Xudt
hién cta R? cing v6i R'? va (cdc) nguyén tir xen k& tao ra di vong co tur 4 dén 8 nguyén

tur trong cong thirc cAu tao vong.

Thuat ngit “dioxaborolan”, nhu dugc st dung trong ban md ta nay, chi nhém hoa
hoc duge biéu thi béi cong thirc chung:
O
=
o 5
trong d6 dioaxaborolan tuy y dugc thé & vi trf c6 thé thé bat ky bing mot hoac
nhiéu phén tir thé bao gdm, nhung khong gidi han o, alkyl (vi du, alkyl dugc thé),
hydroxyalkyl, alkoxyl, carboxyalkyl, -COOH, aryl, heteroaryl, aralkyl, heteroaralkyl,
v.v. Theo céach khéc, dioxaborolan c6 thé duoc thé & hai vi tri ¢6 thé thé 1ién ké, sao cho
hai phéan tit thé, cung v6i cac nguyén ti xen k&, tao thanh xycloalkyl hodc vong aryl

dugc thé tuy y (nhu &, vi du, catecholatoboron-).

Thuat ngir “dioaxaborolanon”, nhu dugc st dung trong ban mo ta nay, chi nhom
héa hoc dugc biéu thi bai cong thire chung:
0]

Jo
e 1

trong d6 dioaxaborolanon tuy y dugc thé & vi tri c6 thé thé bit ky bang mot hodc

>

nhidu phan tir thé bao gdm, nhung khong gidi han &, alkyl (vi dy, alkyl dugc thé),
hydroxyalkyl, alkoxyl, carboxyalkyl, -COOH, aryl, heteroaryl, aralkyl, heteroaralkyl,

V.V.

Thuét ngit “dioxaborolandion”, nhu dugc s dung trong ban mo ta nay, chi nhom

héa hoc duge biéu thi bdi cdng thirc chung:
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o)

/O:E
8,
0™ %o

Thuét ngir “dioxaborinan”, nhu dugc sir dung trong ban md ta nay, chi nhém hoa
hoc dugc biéu thi béi cong thirc chung:

O
e )

5

trong d6 dioxaborinan tiy ¥ dugc thé & vi tri c6 thé thé bat ky bang mot hodc
nhiéu phén tt thé bao g@)m, nhung khong gi¢i han ¢, alkyl (vi du, alkyl duoc thé),
hydroxyalkyl, alkoxyl, carboxyalkyl, -COOH, aryl, heteroaryl, aralkyl, heteroaralkyl,
v.v. Theo cach khac, dioxaborinan c6 thé dugc thé & hai vi tri co thé thé 1ién k&, sao cho
hai phan t thé, cung v6i cac nguyén ti xen k&, tao thanh xycloalkyl hodc vong aryl

dugc thé ty y.

Thuét ngfr “dioxaborinanon”, nhu dugc sir dung trong ban mo ta nay, chi nhom

héa hoc duge biéu thi boi cong thirc chung:
O

trong dé dioxaborinanon tuy y dugc thé & vi trf c6 thé thé bét ky bang mot hoidc
nhiéu phan tir thé bao gdm, nhung khong giéi han &, alkyl (vi duy, alkyl dugc thé),
hydroxyalkyl, alkoxyl, carboxyalkyl, -COOH, aryl, heteroaryl, aralkyl, heteroaralkyl,

V.V.

- Thuét ngtr “dioxaborinandion”, nhu dugc st dung trong ban mo ta nay, chi nhém
héa hoc dugc biéu thi béi cong thirc chung:
O

/O
(0]

)

trong d6 dioxaborinandion tuy y dugc thé & vi tri ¢6 thé thé bat ky bang mot hodc
nhidu phén tir thé bao gdm, nhung khong gi6i han &, alkyl (vi dy, alkyl duogc thé),
hydroxyalkyl, alkoxyl, carboxyalkyl, -COOH, aryl, heteroaryl, aralkyl, heteroaralkyl,

V.V.
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“Nhom bao v&” chi nhém nguyén tr ma, khi dugc gdn v6i nhém chire dé phéan
rng trong phan t, che chén, 1am giam hodc ngin ngra tinh phan Gng ctia nhom chiec.
Thong thuong, nhom bao ve ¢ thé duoc loai bd mot cach chon loc khi mong mudn
trong qué trinh téng hop. Vi du vé nhém bao vé ¢6 thé duge tim thy trong Greene and
Wuts, Protective Groups in Hitu co Chemistry, 31 Ed., 1999, John Wiley & Sons, NY
va Harrison et al., Compendium of Téng hop Hitu co Methods, Vols. 1-8, 1971-1996,
John Wiley & Sons, NY. Nhom bao vé nito dai dién bao gdm, nhung khong gi¢i han &,
formyl, axetyl, trifloaxetyl, benzyl, benzyloxycacbonyl (“CBZ”), tert-butoxycacbonyl
(“Boc”), trimetylsilyl (“TMS™), 2-trimetylsilyl-etansulfonyl (“TES”), trityl va nhém
trityl dugc thé, alyloxycacbonyl, 9-fluorenylmetyloxycacbonyl (“FMOC”), nitro-
veratryloxycacbonyl (“NVOC”) va cidc nhém tuong ty. Nhom bao v¢ hydroxyl dai dién
bao gdm, nhung khong gisi han ¢, cac nhoém bao vé trong d6 nhom hydroxyl dwgc axyl
hoa (duge este héa) hodc duge alkyl hoa nhu benzyl va trityl ete, cling nhu aikyl ete,
tetrahydropyranyl ete, trialkylilyl ete (vi du, nhém TMS hodc TIPS), glycol ete, nhu dan
xuit etylen glycol va propylen glycol va alyl ete.

Nhu dugce sir dung ¢ day, chét tri liéu ma “ngin nglra” rbi loan hodc tinh trang
bénh ly chi hop chit ma, trong mau théng ké, lam giam su xuét hién cta réi loan hodc
tinh trang bénh ly & mau dugc diéu tri so véi mau dbi ching khong dugce diéu tri, hodc
Jam cham sy bét dau hodc 1am gidm murc do trAm trong cia mdt hodc nhiéu triéu ching

cua roi loan hodc tinh trang bénh ly so véi mau doi chirg khong duoc dicu tri.

Thuat ngt “diéu tri” bao gdm diéu tri phong ngtra va/hodc diéu tri tri liéu. Thuat
ngt diéu tri “phong nglra hodc tri liéu” dugc thra nhan trong linh vuc va bao gém viéc
st dung cho vat chi mot hodc nhidu ché phdm theo sang ché._Néu ché phim duoc st
dung trude khi ¢o su biéu hién 1am sang cta tinh trang bénh ly khdng mong muén (vi
du, bénh hodc tinh trang khong mong mudn khac cta dong vat chu) thi viée diéu tri ¢6
tinh chét phong ngra (tre 14, n6 béo vé vat chu chéng lai su phat trién tinh trang bénh
ly khong mong muén), trong khi do néu ché phém dugc sir dung sau sy biéu hién cua
tinh trang bénh khong mong mudn, thi viéc diéu trj ¢ tinh chét tri liéu, (tac 13, nd duge
du dinh dé 1am giam, cai thi¢n, hodc lam 4n dinh tinh trang bénh 1y khong mong mubdn

hién tai hodc cac téc dung phu cia no).
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Thuat ngi “tién dugc chét” duge dy dinh bao gdm hop chét ma, trong céc diéu
kién sinh ly, duogc bién ddi thanh chat c6 hoat tinh tri liéu theo sang ché (vi du, hop chét
¢6 cong thire 1, Ta, Tb, Ic, Id, Te, If, Ig, hodc Ih). Phuong phap phd bién dé diéu ché tién
duoc chit 1a bao gdm mat hozic nhidu gbc da chon ma duoc thuy phan trong céac diéu
kién sinh ly dé dé 16 phan tir mong mubn. Theo cac phwrong an khéc, tién duoc chat duge
bién d6i nho hoat tinh enzym ctia dong vat chu. Vi du, este hodc cacbonat (vi dy, este
hoic cacbonat ctia rugu hodc axit carboxylic) 1a tién dugce chit dugc uu tién theo sang
ché. Theo mot sb phuong 4n nhét dinh, mot sb hodc tit ca hop chét c6 cong thire I trong
ché pham duge mo ta trén déy c6 thé duoc thay thé bang tién duoc chat thich hop tuong
Ung, vi du, trong d6 hydroxyl trong hop chét gdc dugc dua ra dudi dang este hodc

cacbonat hodc axit carboxylic ¢6 mét trong hop chét gbc dugce dua ra dudi dang este.

Theo céac phuong an dugc uu tién khac, tién duoc chét theo sang ché bao gom
hop chét trong d6 axit boronic dugc este hoa hodc cai bién khac dé tao thanh dan Xuét
axit boronic ¢ kha nang of thiy phan trong cac diéu kién sinh ly thanh axit boronic gbe.
Vi du, hop chét theo sang ché bao gé)m “este” tartrat hodc xitrat clia axit boronic, bao
gbm trong d6 bo tao thanh vong bora bang cach lién két voi hai nguyén tt khac loai cla
gbc tartrat hodc xitrat. Tuong tu, hop chit theo sang ché bao gdm este axit mandelic
hoic axit oxalic cua axit boronic géc. Este axit boronic dai dién duoc mo ta dudi day:
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Theo mdt sb phuong an nhét dinh, sang ché dé xuét duge pham chtra hop chat
theo séng ché, nhu hop chét c6 cong thire I, Ia, Ib, Ic, Id, Ie, If, Ig, hodc Th, hoac mubi

dugce dung cua chung; va chit mang duogc dung.
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Theo mdt s6 phuong an nhét dinh, sang ché d& xuat ché pham duogc thich hop dé
st dung & bénh nhén 1a nguoi, chira hop chét bat ky theo séng ché (vi du, hop chit c6
cdng thire I, Ta, Ib, Ic, Id, Ie, If, Ig, hodc Ih), va mdt hoac nhiéu ta duogc duge dung. Theo
mot s6 phuong dn nhat dinh, ché pham duoc c6 thé 1a dé st dung trong viéc diéu tri hodc
ngan ngira tinh trang bénh ly hodc bénh nhur dugc md ta & day. Theo mot sb phuong dn
nhét dinh, ché phdm duoc ¢6 hoat tinh gy sbt dii thdp dé thich hop dé st dung & bénh
nhén la nguoi.

Mot phuong &n cua sang ché d& xuit bd kit dugc chira hgp chét theo séng ché,
nhu hop chét co cong thue I, Ta, Ib, I¢, Id, Ie, If, Ig, hodc Ih, hoac mudi duge dung cua

ching, va tuy y huéng dan vé& cach str dung hop chét.

Céc ché pham va phuong phép theo séng ché ¢6 thé duge sir dung dé diéu tri cho
ca thé can diéu tri. Theo mot $6 phuong an nhét dinh, ca thé nay la dong vat c6 va nhu
ngudi, hodc dong vat c6 vi khong phai 1a ngudi. Khi dugce st dung cho dong vat, nhu
ngudi, ché pham hozc hop chét nay tot hon 1 duoc str dung dudi dang dugc pham chira,
vi dl;1, hop chét theo séng ché va chat mang dugc dung. Chét mang dugc dung da dugc
biét rd trong linh vuc k§ thudt nay va bao gdm, vi du, dung dich chtra nuéc nhu nude
hoac nuéc mudi dugc dém sinh 1y hodc cac dung moi hodc chit dan thubc khac nhu
glycol, glyxerol, dau nhu dﬁu dliu, hodc este hitu co tiém dugc. Theo mot s6 phuong an
dugc uu tién nhét dinh, khi duoc phém nay dé str dung cho ngudi, cu thé 1a cho dudng
dung xam l4n (tac 13, cac dudng dung, nhu tiém hodc ciy ghép, ma tranh dugc sy van
chuyén hodc khuéch tan qua hang rao biéu md), dung dich chira nude khong co chét gay
sét, hodc vé co ban khong c6 chét giy sét. T4 duoc c6 thé duge chon, vi du, dé giai
phong cham chét hodc dé nham dich mdt cach chon loc mdt hodc nhiéu té bao, mo hoic
co quan. Dugc phim c6 thé & dang lidu don vi nhu vién nén, vién nang (bao gbm vién
nang dé rdc va vién nang gelatin), hat, chét wa dung moi dé hoan nguyén, bot, dung dich,
xi-rd, thube dan, dung dich tiém hodc dang twong tu. Dugc phém cling co thé c¢6 mat
trong h¢ phén phéi qua da, vi duy, miéng dan qua da. Duoc pham ciing c6 thé c6 mit

trong dung dich thich hop dé dung khu tr(, nhu thubc nho mat.,

Chét mang dugc dung c6 thé chira chét chip nhan dugc v& mit sinh ly ma tac
dung, vi du, dé 1am 6n dinh, lam ting do hoa tan hodc lam tang sy hép thu cua hop chét

nhu hop chét theo sang ché. Céc chit chap nhan dugc vé& mat sinh 1y nay bao gbm, Vi

-47-



34008

du, hydratcacbon, nhu glucoza, sucroza hodc dextran, chét chéng oxy hoéa, nhu axit
ascorbic hodc glutathion, chét chelat hoa, protein phan t&r luong thip hodc cac chét lam
4n dinh hodc ta duoc khéc. Viéc lya chon chit mang dugc dung, bao gém chét chép
nhéan duoc vé mit sinh 1y, phu thudc, vi du, vao duong dung dugc phém. Ché phém hodc
duoc phérn nay co thé 1a hé phéan phéi thudc tu nhii héa hoic hé phan phéi thube tu vi
nhii hoa. Duge phim (ché pham) nay ciing c6 thé 12 liposom hodc nén polyme khéc, ma
¢6 thé két hop, vi du, hop chét theo sang ché vao trong d6. Liposom, vi du, chira
phospholipit hodc cac lipit khac, 1a chéit mang khong doc, chap nhan dugc vé mit sinh

Iy va c6 kha ning chuyen héa tuong doi don gian d¢ diéu ché va su dung.

Cum tir "dugc dung" dugce st dung & day dé chi cac hop chat, nguyén liéu, ché
pham, va/hogc dang lidu lugng ma, trong pham vi ctia dénh gia'y té dung dan, thich hop
dé str dung tiép xtic v6i md clia ngudi va dong vat ma khong co doc tinh, tinh trang kich
thich, dap tng di ing qua mirc, hodc cac vAn dé hodc bién chimg khac, tuong xtng véi

ty 1& loi ich/rai ro & murc hop ly.

Cum tir "chit mang dugc dung" nhu dugc st dung ¢ day nghia la nguyén liéu,
ché phém hodc chit dan thudc duoc dung, nhu chit don 16ng hodc ran, chét pha loang,
t4 duoc, dung mdi hodc nguyén liéu dong goi. MBOi chat mang phai "chp nhan duoc"
theo nghia tuong thich véi cdc thanh phén khéc cia ché pham va khong c6 hai cho bénh
nhan. Mot s6 vi du vé nguyén liu ¢o thé déng vai tro 1a chat mang dugc dung bao gom:
(1) duong, nhu lactoza, glucoza va sucroza; (2) tinh bot, nhu tinh bdt ngd va tinh bot
khoai tay; (3) xenluloza, va cac dAn xuét ctia n6, nhu natri carboxymetyl xenluloza, etyl
xenluloza va xenluloza axetat; (4) tragacan dang bot; (5) mach nha; (6) gelatin; (7) bot
talc; (8) ta duoc, nhu bo ca cao va sap dan; %) dau, nhu dau lac, dau hat bong, dau rum,
dau virng, dau oliu, dau ngod va diu dau tuong; (10) glycol, nhu propylen glycol; (11)
polyol, nhu glyxerin, sorbitol, manitol va polyetylen glycol; (12) este, nhu etyl oleat va
etyl laurat; (13) aga; (14) chét dém, nhu magie hydroxit va nhém hydroxit; (15) axit
alginic; (16) nudc khong cd chat gay sbt; (17) nude mudi ding trwong; (18) dung dich
Ringer; (19) rugu etylic; (20) dung dich dém phosphat; va (21) cac chét tuong thich

khong ddc khac dugce st dung trong duge pham.

Dugc phdm (ché pham) c6 thé duoc st dung cho déi trong bang bét ky trong s6

cac duong dung bao gdm, vi du, qua duong miéng (vi du, thudc ubng dudi dang trong
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dung dich hodc huyén phti chita nu6c hoge khong chira nude, vién nén, vién nang (bao
gém vién nang dé ric va vién nang gelatin), vién thudc to, bot, hat, bdt nhio dé ap dung
cho ludi); hip thu qua niém mac miéng (vi du, dudi ludi); qua hdu mon, truc trang hodc
am dao (vi du, dudi dang thudc dat 4m dao, kem hodc bot); ngoai duong tiéu hoa (bao
gém trong co, trong tinh mach, dudi da hogc trong vo dudi dang, vi du, dung dich hoéac
huyén phu v6 tring); qua dudong mii; trong mang bung; dudi da; qua da (vi du dudi
dang miéng déan dugc ap dung cho da); va khu tra (vi du, dudi dang kem, thudc m& hodc
chét 1ong phun bui dé ap dung cho, hodc dudi dang thudc nhd mét). Hop chét cling ¢6
thé dugc phdi ché dé xong. Theo mdt s§ phuong 4n nhét dinh, hop chét c6 thé duoc hoa
tan hodc tao huyén phtt mot cach don gian trong nuéc vo trung. Chi tiét vé duong dung
thich hop va ché pham thich hgp cho dudng dung nay c6 thé duge tim thdy trong, vi du,
Patent M§ s 6,110,973, 5,763,493, 5,731,000, 5,541,231, 5,427,798, 5,358,970 va
4,172,896, cling nhu trong céc patent dugc trich dan trong do.

Céac ché phém ¢6 thé c6 mit mot cach thuén tién ¢ dang lidu don vi va c6 thé
duoc diu ché bang phuong phap bét ky da biét & trong linh vuc dugc pham. Luong
hoat chét c6 thé duge két hop véi nguyén liéu chAt mang dé san xuét dang liéu don s¢
thay doi tiry thudc vao vat chi duoc diéu tri, cach thuc st dung cu thé. Luong hoat chat
c6 thé dugc két hop véi nguyén liéu chit mang dé san xuét dang lidu don nhin chung s&
la lugng hop chét tao ra hiéu qua tri liéu. Nhin chung, ngoai mot tram phan tram, lugng
nay sé ndm trong khoang tur 1 phan tram dén khoang 99 phan tram hoat chét, tbt hon 12
tir khoang 5 phan tram dén khoang 70 phan trim, t&t nhat 1a tr khoang 10 phan trdm dén
khoang 30 phan tram.

Phuong phéap bao ché cac ché pham hodc duge pham nay bao gbm budc két hop
hoat chit, nhu hop chit theo sang ché, véi chét mang va, tiy y, mot hoéc nhiéu thanh
phan b sung. Nhin chung, cac ché pham dugc didu ché bang cach két hop déng déu va
k¥ ludng hop chét theo sang ché v6i chat mang 1dng, hodc chét mang ran da dugc nghién
min, hodc cé hai, va sau do, néu cén, tao hinh san phém.

Céc ché pham theo sang ché thich hop dé sir dung qua dudong miéng co thé &
dang vién nang (bao gdm vién nang d8 ric va vién nang gelatin), vién nhén, vién tron,
vién nén, vién thudc hinh thoi (st dung thanh phan tao huong chinh, thuong la sucroza

va acaxia hodc tragacan), chit wa dung moi, bot, hat, hodc dudi dang dung dich hoac
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huyén phu trong chét 16ng chira nudc hodc khdng c6 nudce, hodc dudi dang nhil tuwong
dau trong nudc hodc nude trong dau, hoic dudi dang con ngot hodc xi-rd, hodc dudi
dang vién ngam (st dung bazo tro, nhu gelatin va glyxerin, hodc sucroza va acaxia)
va/hodc dudi dang thubc xGic miéng va cac dang tuong tu, mdi dang chtra lugng xéc
dinh trude cua hop chét theo sang ché 1am hoat chét. Ché pham hodc hop chat ciing ¢6

thé duoc st dung dudi dang vién thudc to, keo thao dugc hoic bdt nhao.

Pé bao ché dang liéu luong ran dé st dung qua duong miéng (vién nang (bao
gém vién nang dé ric va vién nang gelatin), vién nén, vién tron, vién thudc boc duong,
bot, hat va cac dang twong tu), hoat chét duoc tron vi mot hodc nhiéu chit mang dugc
dung, nhu natri xitrat hodc dicanxi phosphat, va/hodc bét ky trong sb cac chét sau: (1)
chét don hodc chit kéo dai, nhu tinh bot, lactoza, sucroza, glucoza, manitol, va/hodc axit
silixic; (2) chét két dinh, nhu, vi du, carboxymetylxenluloza, alginat, gelatin, polyvinyl
pyrolidon, sucroza va/hodc acaxia; (3) chét gitt do 4m, nhu glyxerol; (4) chét phén ra,
nhu aga-aga, canxi cacbonat, tinh bot khoai tay hodc bot sén hot, axit alginic, mot sb
silicat nhét dinh, va natri cacbonat; (5) chét 1am cham hoa tan, nhu parafin; (6) chét tang
tde hép thu, nhu hop chit amoni bac bdn; (7 chét thAm udt, nhu, vi du, ruou xetylic va
glyxerol monostearat; (8) chét hip thy, nhu cao lanh va dAt sét bentonit; (9) chat lam
tron, nhu bot talc, canxi stearat, magie stearat, polyetylen glycol rén, natri lauryl sulfat,
va hon hop ctia chung; (10) chét tao phtc, nhu, xyclodextrin cai bién va khong duoc céi
bién; va (11) chét tao mau. Trong truong hop ctia vién nang (bao gbm vién nang dé ric
va vién nang gelatin), vién nén va vién tron, dugc phim ciing c6 thé chtra chat dém. Ché
pham ran thudc loai twong tu cling c6 thé duogc st dung lam chat don trong vién nang
gelatin cung mém va ctng, dugc dién day st dung t4 duge nhu duong lactoza hodc

duong sita, cling nhu polyetylen glycol phan tir lugng cao va cac dang tuong tu.

Vién o6 thé duoc bao ché bing cach nén hodc dd khudn, tiy ¥ véi mot hode nhiéu
thanh phdn b sung. Vién nén da dugc nén c6 thé duge diéu ché bang cach st dung chat
két dinh (vi du, gelatin hodc hydroxypropylmetyl xenluloza), chét lam tron, chét pha
lodng tro, chit bao quén, chét phan rd (vi duy, natri tinh bot glycolat hodc natri
carboxymetyl xenluloza dugc lién két ngang), chét lam phén tan hodc chét ¢6 hoat tinh
bé& mit. Vién nén da duge 8 khuon c6 thé duge bao ché bang cach d6 khuon trong may

thich hop hdn hop cta hop chét dang bot duge 1am 4m bang chét pha lodng 16ng tro.
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Vién nén, va cac dang lidu luong rén khéc cia duge pham, nhu vién thube boc
duong, vién nang (bao gbm vién nang dé ric va vién nang gelatin), vién tron va hat, co
thé tiy ¥ duoc tao khia hogc dugc bao ché voi 16p phu va 16p boc, nhu 16p phu tan trong
rudt va céac 16p phu khéac da biét o trong linh vuc bao ché dugce phdm. Ching ciing ¢6
thé dugc phdi ché dé tao ra sy gidi phong chim hodc 6 kidm soét hoat chit trong d6
béng céach st dung, vi du, hydroxypropylmetyl xenluloza véi cac ty 1¢ khac nhau dé tao
ra profin giai phdng mong mudn, cac chit nén polyme khéc, liposom va/hodc vi cau.
Chung co thé dugc 1am vo tring bﬁng, vi duy, loc qua a thiét bi loc ngan dugc vi khuén,
hodc bang cach két hop tac nhan lam vo trung & dang ché phim ran vo tring ma ¢ thé
duoc hoa tan trong nude vo trung, hodc mot s6 moi truong tiém duogc vo tring khac
ngay trudc khi sir dung. Cac ché pham nay cling c6 thé tuy y chira chét can quang va co
thé 1a ché phim ma chi giai phong (céc) hoat chit, hodc uu tién néu, & mot phan nhat
dinh ctia dai da day-rudt, iy ¥, theo céch bi lam tré. Vi du vé viéc dua vao ché pham
ma ¢6 thé duge st dung bao gdm chit va sap polyme. Hoat chét ciing ¢6 thé & dang

duoc bao vi nang, néu thich hgp, véi mot hodc nhiéu ta duge da dugc mo ta trén day.

Céc dang lidu lugng 16ng hitu dung dé st dung qua dudng miéng bao gdm nhii
tuong dugc dung, chét wa dung moi dé hoan nguyén, vi nhil twong, dung dich, huyén
phu, xi-rd va con ngot. Ngoai hoat chét, cac dang lidu luong 16ng co thé chura chét pha
lodng tro thuong duogc st dung trong linh vuc k¥ thudt nay, nhu, vi du, nudc hodc cac
dung mdi khac, xyclodextrin va cac dAn xuét cta no, chit 1am hoa tan va chét nhil hoa,
nhu ruou etylic, rugu isopropylic, etyl cacbonat, etyl axetat, ruou benzylic, benzyl
benzoat, propylen glycol, 1,3-butylen glycol, dau (cu thé, dau hat b@ng, dau lac, dau
ngo, dau mam (vi du, mam lua mi), dau dliu, dau thau va dau vung), glyxerol, ruou
tetrahydrofurylic, polyetylen glycol va este axit béo cla sorbitan, va hdn hop ctia chung.

Ngoai chét pha loang tro, ché phdm qua duong miéng cling 6 thé bao gdm céc
ta4 duge nhu chét thim uét, chit nhil hoa va chét tao huyén phu, chit lam ngot, chét tao
huong, chét tao mau, chét tao mui thom va chét bao quan.

Huyén phu, ngoai hoat chét, ¢ thé chira chit tao huyén phu nhu, vi du, rugu
isostearylic dugc etoxylat hoa, polyoxyetylen sorbitol va sorbitan este, xenluloza vi tinh

thé, nhom metahydroxit, bentonit, aga-aga va tragacan, va hdn hgp cta ching.
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Céac ché phém cua duoc phém dé s dung qua truc trang, am dao, hodc ni€u dao
c6 thé duoc dua ra dudi dang thudc dan, ma cé thé duoc diéu ché bang cach trdn mot
hodc nhiéu hoat chit vi mot hodc nhiéu t4 duoc hodc chét mang thich hop khong gy
kich thich chtra, vi du, bo ca cao, polyetylen glycol, sap dan hodc salixylat, va 1a chét
ran & nhiét do trong phong, nhung la chét long & nhiét do co thé va, do do, s& tan chay

trong truc trang hodc khoang d4m dao va giai phong hoat chat.

Ché pham ctia duge pham dé st dung cho miéng c6 thé duoc dua ra dudi dang

thudc xtic miéng, hodc dung dich xit miéng, hoac thuéc md dung cho miéng.

Theo cach khéac hodc ngoai ra, ché phém c6 thé dugc phdi ché dé phan phdi thong
qua 6ng thong, dng stent, day, hodc céac thiét bi gian miéng éng khac. Su phan phbi
thong qua cac thiét bi nay c6 thé dac biét hitu dung dé phéan phdi cho bang quang, niéu

dao, niéu quan, tryc trang, hodc rudt.

Ché phém thich hop dé st dung qua am dao cling bao gdm thudc dat am dao, nut
thdm, kem, gel, bot nhdo, bot hodc c_hé phém phun chtra chét mang nhu da biét trong

linh vuc k¥ thuét nay la thich hgp.

Dang liéu luong dé sir dung tai chd hodc qua da bao gb6m bot, dung dich phun,
thudc mds, bot nhdo, kem, thube long, gel, dung dich, miéng dan va thubc xOng. Hoat
chét ¢6 thé duge tron trong diéu kién vo trung véi chat mang dugc dung, va véi chit bao

quan bat ky, chat dém, hodc chat n6 day ma co the dugc y€u céu.

Thubc md, bt nhio, kem va gel ¢6 thé chira, ngoai hoat chét, ta duoc, nhu chét
béo dong vat va thuc vat, déu, sap, parafin, tinh bot, tragacan, din xuit xenluloza,
polyetylen glycol, silicon, bentonit, axit silixic, bot talc va kém oxit, hodc hon hop cla

chung.

Bot va dung dich phun ¢6 thé chira, ngoai hoat chét, ta duoc nhu lactoza, bot talc,
axit silixic, nhém hydroxit, canxi silicat va bt polyamit, hodc hdn hop cua cac chét nay.
Dung dich phun ngoai ra ¢6 thé chira chit nd ddy thong thung, nhu cloflohydrocacbon

va hydrocacbon dé bay hoi khong dugc thé, nhu butan va propan.

Miéng dan qua da c6 thém uu diém la tao ra sy phan phéi c6 kiém soat hop chat
theo sang ché cho co thé. Dang liéu lugng nhu vay ¢6 thé duge bao ché bang cach hoa

tan hodc phéan tan hoat chét trong moi trudng thich hop. ChAt ting cudng hap thu cling
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¢6 thé duoc st dung dé 1am ting dong chay ctia hop chit qua da. Téc do ctia dong chay
nay co thé duoc kiém soét bang cach cung cép mang kiém soét tbc do hodc phén tan hop

chit trong nén hoic gel polyme.

Ché phém chita mét, thubc m& mét, bot, dung dich va cdc dang tuong tu, cling
duoc du dinh nim trong pham vi cua sang ché. Vi du vé ché phém chita méit dugc md
ta trong cong bd don yéu cdu cdp patent My sb 2005/0080056, 2005/0059744,
2005/0031697 va 2005/004074 va Patent M§ $b 6,583,124, ndi dung cua céc tai liéu nay
dugce dua vao bdn mo ta nay bang cach vién dan. Néu mong mudn, ché pham chira mit
dang 1ong c6 céc tinh chét twong tu véi cac tinh chét ctia chit 16ng ctia tuyén 18, thé dich
chira nuéc hodc dich thiy tinh hodc tuwong thich véi cac chit 1ong nay. Duong dung
dwoc ru tién 12 ding cuc bd (vi du, ding khu tr, nhw thue nhé mat, hoge dung thdng

qua viéc cay).

Cum tir "ding ngoai dudng tiéu hoa" va "dugc dung ngoai duong tiéu hoa" nhu
duoc st dung & day nghia 1a cach thuc s dung khéc véi dung trong rudt va dung khu
tra, thuong la bang cach tiém, va bao gdm, ma khong gidi han, tiém va truyén trong tinh
mach, trong co, trong ddng mach, trong vo, trong bao, trong & mat, trong tim, trong da,
trong mang bung, qua khi quan, du¢i da, dudi biéu bi, trong khop, dudi bao, dudi mang
nhén, trong cot séng va trong xwong trc. Dugc pham thich hop dé dung ngoai duong tiéu
hoa chira mot hodc nhiéu hoat chét két hop véi mot hodc nhiéu duoc dung dung dich
chtra nuGc hodc khong chira nude déng truong vo trung, hé phén tan, huyén phu hoic
nhil twong, hodc bdt vo tring ma cd thé duoc hoan nguyén thanh dung dich tiém duoc
v tring hodc hé phan tan ngay trudc khi st dung, ma c6 thé chira chit chéng oxy hoa,
chit dém, chit him vi khudn, chét tan ma lam cho ché phém déng truong véi mau cua

ngudi nhan dy dinh hodc chét tao huyén phu hodc chit 1am dic.

Vi du v& chit mang chtta nudc va khong chira nude thich hop ¢o thé dugc st
dung trong dugc phém theo sang ché bao gdbm nudc, etanol, polyol (nhu glyxerol,
propylen glycol, polyetylen glycol, va cac chét twong tu), va hon hop thich hop cla
chung, dau thuc vat, nhu dau oliu, va este hitu co tiém duge, nhu etyl oleat. Do chay
thich hop co thé duoc duy tri, vi du, béng cach st dung nguyén li¢u bao, nhu lexithin,
bang cach duy tri c& hat yéu cau trong truong hop cua hé phan tan, va bang cach st dung

chét hoat dong bé miit.
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Céc ché phdm nay cling c6 thé chtra t4 duoc nhu chit bao quan, chét thim udt,
chét nhil héa va chit lam phan tan. Viéc ngan chin tdc dong cua vi sinh vt co thé duogc
dam bao bang cich bao gbm cac chét khang khuén va khang ndm khac nhau, vi du,
paraben, clobutanol, axit phenol sorbic, va céc chét twong tu. Ciing c6 thé mong mudn
bao gdm chit dang truong, nhu dudng, natri clorua, va céc chat trong tu trong ché pham.
Ngoai ra, su hép thu kéo dai cua dang dugce phém tiém duoc co thé dugc thuc hién béng

céch bao gdm chit lam chdm sy hép thy nhu nhom monostearat va gelatin.

Trong mdt s trudng hop, dé kéo dai tac dung cla thudc, mong mudn lam cham
sur hép thu ctia thudc tir viéc tiém duéi da hodc trong co. Piéu nay c6 thé duoc thuc hién
bang cach sir dung huyén phu 1éng ctia nguyén liéu két tinh hodc v dinh hinh ¢6 do hoa
tan kém trong nudc. Téc dd hép thu cua thudc khi d6 phu thudc vao tdc do hoa tan cla
no, ma, dén luot minh, co thé tuy thudc vao kich thude tinh thé va dang két tinh. Theo
cach khac, su hép thu cham cua thudc dugce st dung ngoai duong tiéu hoa duge thuc

hién bang cach hoa tan hodc tao huyén phu thudc trong chit din thudc dang dau.

Céc dang tac dung chim tiém duogc dugc bao ché béng cach tao thanh céc nén
duoc bao vi nang cua hop chét theo séng ché trong polyme c6 kha ning phan huy sinh
hoc nhu polylactit-polyglycolit. Tl‘ly'thucf)c vao ty 1€ cua thudc so véi polyme, va tinh
chét ctia polyme cu thé duoc st dung, toc do giai phong thude ¢ thé duoc kiém sodt.
Vi du vé polyme c6 kha nang phan hiy sinh hoc khac bao gbém poly(orthoeste) va
poly(anhydrit). Cac ché pham tac dung chim tiém dugc ciing duoc diéu ché bang cach

gilt thubc trong liposom hogc vi nhil twong twong thich v6i mo co thé.

Dé str dung trong cac phuong phap theo sang ché, hoaf chit c6 thé diIQc dua ra
dudi dang chinh n6 hodc dudi dang dugc pham chira, vi dy, tir 0,1 dén 99,5% (t6t hon

nita 13, tir 0,5 dén 90%) hoat chét két hop véi chit mang dugc dung.

Phuong phap dua vao cling ¢6 thé duoc thuc hién bang cic thiét bi c6 kha ning
nap lai dugc hodc c6 kha ning phan huy sinh hoc. Nhiéu thiét bi polyme giai phong
cham da dugc phat trién va dugc thir nghiém in vivo trong nhitng ndm gan day vé su
phéan phéi ¢6 kiém soat cua thude, bao gdm céc thudc sinh hQé dang protein. Nhiéu
polyme twong thich sinh hoc khéc nhau (bao gdm hydrogel), bao gbm ca polyme c6 kha
nang phan hiy sinh hoc va khong c6 kha néng phéan hiy sinh hoc, ¢6 thé dugc st dung

d& tao ra vat cdy dé giai phong keéo dai hop chit & vi tri dich cu the.
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Muc lidu luong thuc su cta hoat chét trong dugc phém c6 thé thay d6i dé thu
dugce luong hoat chét ¢6 hiéu qua dé dat dugce dap ung tri liéu mong mudn cho bénh

nhén cu thé, ché pham, va cach thtre str dung, ma khong doc vG1 bénh nhan.

Muc lidu lugng duge chon s& phu thudc vao nhiéu yéu td khac nhau bao gém
hoat tinh cua hop chét cu thé hodc hdn hop cta cac hop chat duogc str dung, hoic este,
mudi hodc amit clia nd, dudng dung, thoi gian st dung, tdc do bai tiét ctia (cac) hop chét
cu thé duoc stir dung, khoang thoi gian diéu tri, cac thudc, hop chit va/hodc nguyén liéu
khéc dugc st dung két hop voi (cac) hop chét cu thé duogc st dung, do tudi, gidi tinh,
cAn nang, tinh trang bénh ly, tinh hinh strc khée chung va tidn st y té trudce day ctia bénh

nhan duoc diéu tri, va cac yéu t tuong tu da biét 16 trong linh vucy té.

Thay thudc 14m sang hodc béac si thiy c6 hiéu biét trung binh vé linh vuc k¥ thuat
nay co thé d& dang x4c dinh va ké lugng cho hiéu qua didu tri ctia duoc phdm duge yéu
cAu. Vi du, thiy thudc 14m sang hodc bac sithuy ¢6 thé bit du cac lidu lugng cua dugce
ph§1n hoac hop chét & muic thép hon so v&i muc yéu ciu dé dat duoc tac dung tri liéu
mong mudn va ting dan lidu luong cho dén khi dat dugc tac dung mong mudn. Thuat
ngtt “lugng cho hiéu qua didu tri” nghia [a ndng dod hop chét du dé goi ra tac dung tri
liéu mong mudn. Nhin chung can phai hiéu rang lugng hiéu qua cua hop chét sé& thay
ddi theo can ning, gioi tinh, do tudi, va tién st y té cla dbi twong. Cac yéu t6 khac anh
hudng dén luong hidu qua co thé bao gdm, nhung khong gidi han &, mure do tram trong
cua tinh trang bénh ly cua bénh nhén, 161 loan duoc diéu tri, do 6n dinh cta hop chét,
va, néu mong mudn, loai chét trj liéu khéc dugc st dung véi hop chit theo sang ché.
Liéu téng cong 16n hon c6 thé dugc phan phdi bang nhiéu lAn st dung chat. Phuong
phap xac dinh cong hiu va lidu lugng da duge ngudi co hiéu biét trung binh vé linh vuc
ky thuat nay biét ro (Isselbacher et al. (1996) Harrison’s Principles of & bén trong
Medicine 13 ed., 1814-1882, dugc dua vao ban md ta nay béng cach vién dan).

Nhin chung, liéu hang ngay thich hop cta hoat chit duoc st dung trong ché pham
va phuong phép theo sang ché s& 1a lugng cua hop chat ma 1a lidu thap nhét ¢6 hidu qua
dé tao ra tac dung tri liéu. Liéu hiéu qua nay nhin chung s& phu thudc vao cac yéu t da
dugc mo ta trén day.

Néu mong mudn, liéu hang ngay hiéu qua ctia hoat chét c6 thé duoc stt dung dudi

dang mot, hai, ba, bon, ndm, sau liéu phu hodc nhiéu hon mot cach riéng ré& & cac khoang
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thoi gian thich hgp trong ngay, tuy y, ¢ dang lidu don vi. Theo mot sb phuong an nhét
dinh theo sang ché, hoat chét c6 thé duoc str dung hai hodc ba 1an mdi ngay. Theo cic

phuong an dugc wu tién, hoat chit s& duoc st dung mot 1an mot ngay.

Bénh nhén nhén dugc su diéu tri nay la dong vét bét ky c6 nhu cau, bao g6m
dong vét linh truéng, cu thé 1a ngudi, va cac dong vat c6 vi khac nhu ngua, bo, lon va
ciru; va gia cdm va tht cu‘ng ndi chung.

Theo mot s& phuong an nhit dinh, hop chit theo sang ché c6 thé duge sir dung
mot minh hoac dugce st dung két hop loai chét tri lidu khac. Nhu dugc st dung & day,
cum tur “str dung két hop” chi dang sir dung bét ky ctia hai hodc nhidu hop chat tri lidu
khac nhau sao cho hop chét thit hai dugc st dung trong khi hop chét tri liéu da dugce st
dung trude dayt van c6 hiéu qua trong co thé (vi du, hai hop chét c6 hiéu qua dong thoi
& bénh nhan, ma c6 thé bao gdm tac dung hiép dong ctia hai hop chét nay). Vi du, céc
hop chit tri liéu khéc nhau c6 thé dugc st dung trong cung ché phdm hodc trong ché
phém riéng €, déng thot hoac 1an luot. Theo mot sb phuong an nhét dinh, cac hop chét
tri liéu khac nhau co thé duoc st dung cach nhau trong vong mot gio, 12 giv, 24 gio, 36
gio, 48 giv, 72 gio, hodc mot tuan. Do do, ca thé nhén su diéu tri nay co thé co loi tir tac

dung két hop cua cac hop chét tri liéu khéc nhau.

Theo mdt sé phuong 4n nhét dinh, viéc stt dung két hop hop cht theo sang ché
v&i mot hodc nhidu chit tri lidu bd sung (vi du, mot hode nhiéu héa chét trj liéu bo sung)
tao ra cong hiéu cai thién so voi mdi lan st dung riéng ré& hop chét theo sang ché (vi du,
hop chit c6 cong thire I, Ia, Ib, Ic, Id, Ie, If, Ig, hodc Ih) hodc mdt hodc nhiéu chét tri
liu b sung. Theo mot s6 phuong 4n nhét dinh nay, viéc st dung két hop tao ra tac dung
cdng thém, trong do tic dung cong thém chi tdng ctia mdi trong s6 cac tac dung ctia viée

sir dung riéng r&€ hop chét theo sang ché va mot hodc nhiéu chat tri liéu bo sung.

Sang ché bao gbm viéc st dung mudi duoc dung cta hop chét theo sang ché trong
céc ché phdm va phuong phap theo séng ché. Thuat ngit “mubi duge dung” nhu duge
sir dung & day bao gdm mudi c6 ngudn gde tir cc axit vd co hodc hitu co bao gbm, vi
du, axit clohydric, bromhydric, sulfuric, nitric, perchloric, phosphoric, formic, axetic,
lactic, maleic, fumaric, sucxinic, tartric, glycolic, salixylic, xitric, metansulfonic,
benzensulfonic, benzoic, malonic, trifloaxetic, tricloaxetic, naphtalen-2-sulfonic, va cac

axit khac. Cac dang mubi duge dung c6 thé bao gdm céc dang trong dé ty 1¢ cua cac
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phén tir chra mudi khong phai 1a 1:1. Vi du, mudi co6 thé chira nhiéu hon mot phén tr
axit v co hodc hit u co clia bazo, nhu hai phan tir axit clohydric cho mdi phan tir clia
hop chét co cong thirc I, Ta, Ib, Ic, 1d, Ie, If, Ig, hogc Th. Trong vi du khac, mudi c6 the
chira it hon mdt phén i axit vo co hogc hitu co ctia bazo, nhu hai phan tr cua hop chat

¢ cong thire I, Ia, Ib, Ic, Id, Ie, If, Ig, hodc Th cho mdi phén t cla axit tartric.

Theo cac phuong an khac, mubi duge du tinh theo sang ché bao gdbm, nhung
khong gidi han 0, mudi alkyl, dialkyl, trialkyl hodc tetra-alkyl amoni. Theo mot sd
phuong an nhét dinh, mubi duge du tinh theo sing ché bao gdm, nhung khong giGi han
&, L-arginin, benenthamin, benzathin, betain, canxi hydroxit, cholin, deanol,
dietanolamin, dietylamin, 2-(dietylamino)etanol, etanolamin, etylendiamin, N-
metylglucamin,  hydrabamin, 1H-imidazol,  lithi, L-lysin, magie, 4-(2-
hydroxyetyl)morpholin,  piperazin,  Kali, 1-(2-hydroxyetyl)pyrolidin,  natri,
trietanolamin, tromethamin, va mudi k&m. Theo mot sb phuong an nhét dinh, mudi duoc
du tinh theo sdng ché bao gdm, nhung khong gidi han ¢, Na, Ca, K, Mg, Zn hodc cac

mudi kim loai khac.

Mubi cOng axit dugc dung cling cd thé ton tai dudi dang cac solvat khac nhau,
nhu véi nude, metanol, etanol, dimetylformamit, va cac dung moi tuong tu. Hon hop
ctia cac solvat nay cling co thé dugc didu ché. Nguon solvat nay ¢ thé 1a tir dung moi
cta qué trinh két tinh, ¢6 hitu trong dung mdi cia qua trinh didu ché hodc qua trinh két

tinh, ho#c tu sinh ddi v6i dung moi nay.

Chét thAm udt, chit nhii hoa va chét lam tron, nhu natri lauryl sulfat va magie
stearat, cling nhu chét tao mau, chit 1am nha khuon, chét phu, chit lam ngot, chét tao
huong va chét tao mui thom, chét bao quan va chét chéng oxy hoéa cling c6 thé c6 mat

trong ché pham.

Vi du vé chit chong oxy héa duge dung bao gom: (1) chét chéng oxy hoa hoa
tan trong nudc, nhu axit ascorbic, xystein hydroclorua, natri bisulfat, natri metabisulfit,
natri sulfit va cac chét tuong tu; (2) chét chdng oxy hda hoa tan trong dau, nhu ascorbyl
palmitat, hydroxyanisol dugc butyl hoa (BHA), hydroxytoluen dugc butyl hoa (BHT),
lexithin, propyl galat, alpha-tocopherol, va cac chét twong tu; va (3) chét chelat hoa kim
loai, nhur axit xitric, axit etylendiamin tetraaxetic (EDTA), sorbitol, axit tartric, axit

phosphoric, va cac chét tuong ty.
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Sang ché nhin chung bay gid dugc mo ta, sang ché s& dugc hi€u mot cach rd rang
hon bang cach tham khao cac vi du sau, céc vi du nay dugc bao gom chi nham muc dich
minh hoa mot so khia canh va phuong an nhat dinh theo sang ché va khong duogc du

dinh 12 1am gi6i han sang ché.
Vi du thyc hién sang ché
Viduy 1: Phuong phdp t6ng hop

Bidu dd dudi day va cac quy trinh thir nghiém sau do minh hoa phuong phap
chung co thé duge st dung dé chuén bi vi du theo séng ché. Bién thé & phuong phap tot
hon 1a ¢6 thé tuy thudc vao dang mudi mong mudn. Vi dy, néu mong muén mubi axit
clohydric, hgp chét trung gian 8 c6 thé duge xr Iy bang khi hydro khi ¢6 mat paladi trén
cacbon dé tao thanh axit amin trung gian 9. Tiép theo xur ly bang axit clohydric chta

nuée tao ra chét te ché arginaza dich 10 dudi dang mudi axit clohydric.

Néu mong mudn bazo ty do, hop chét trung gian 8 c6 thé duogc st dung & quy
trinh cai bién. Trong ban mo ta nay, xtr ly bang axit trifloaxetic sau d6 la axit
isobutylboronic tao ra amin. trung gian 12. Tiép theo khtr azit va khir bao vé este benzyl
str dung khi hydro khi c6 mit paladi trén cacbon tao ra chét e ché arginaza dich 13 dudi

dang bazo tu do. Cac phuong phép nay duge mo ta chi tiét dudi day.

Téng hop mudi (3R,48)-3-amino-1-((S)-2-aminopropanoyl)-4-(3-
boronopropyl)pyrolidin-3-axit carboxylic, dihydroclorua (10).
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OH 0
P : LHMDS, CHCly o, C02M
N Ally-MgBr _ W Py-SO3 _— g _—
Bod N N NaNg, NaOH
1 2 3 4

BnBr
K,COj3, ACN

,COzBn CO2Bn N5, ,CO,Bn

1) Phan giai bt déi é/\/
BPin BPin 2) Pinacol-boran N
Boc
6 5
Boc-L-Ala(OH)
EDCI
CO2Bn HoN COzH HoN CO,H

gﬁ/\/\BPm . @/\/\Bpm ol @/\AB(OH)z
i . QL (@)
Boc~ Hz Boc—p i

N N 2HCI
H 8 H 9 HoN 10

TFA / DCM

1) iso-BuB(OH),
N3, ,CO,Bn methanol HoN, ,COoH
' hexan ‘
B(OH),
] é/\ABPin __agHCl _PdC @(\AB(OH)Z

2) K,COs Oi

HoN™ TFA q HN'

11‘ H2N 12 13

Buée 1: Téng hop tert-Butyl-trans-3-allyl-4-hydroxypyrolidin-1-carboxylat (2,

raxemic):
OH
W
/N
Boc
2

Allyl magie bromua (1,037 mL, 713 mmol, dietyl ete 0,69M) dugc lam lanh
xubng 0°C va duge xu ly cAn than bang tert-butyl 6-oxa-3-azabicyclo[3,1,0]hexan-3-
carboxylat (60 g, 323,9 mmol) trong dietyl ete khan (324 mL, 1 M). Sau khi bd sung
xong, hon hop phan Gmg duoc khudy trong 15 min, dugc dép tir tir bing no chtra nudc
amoni clorua (500 mL), dugc chiét bang dietyl ete (2 x 400 mL), dugc sdy qua MgSOs,
duoc loc va c¢d dac. Tinh loc bang sic ky cdt nhanh (20-40% etyl axetat trong heptan)
tao thanh tert-butyl-trans-3-allyl-4-hydroxypyrolidin-1-carboxylat (2,64,33 g, hi¢u suét
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87%) du6i dang diu mau vang nhat. 'H-NMR (CDCls, 400 MHz): 8y : 5,80 (1H, m),
5,06 (2H, m), 4,07 (1H, m), 3,57 (2H, m), 3,22 (1H, m), 3,08 (1H, m), 2,26-2,10 (2H,
m) va 1,45 (9H, s).

Buéc 2: Tong hop tert-Butyl-3-allyl-4-oxopyrolidin-1-carboxylat (3, raxemic):

(0]
(5/\%
/N
Boc
3

Trong khi trong moi truong nito kho, dung dich dugc lam dong lanh cta ters-
butyl-trans-3-allyl-4-hydroxypyrolidin-1-carboxylat (2, 60 g, 264 mmol) va
diisopropyletylamin (132,2 mL, 799,8 mmol) trong diclometan (750 mL, 0,35 M) duoc
xtr ly nho giot bang dung dich phuc sulfua trioxit pyridin (94,95 g, 596,6 mmol) trong
DMSO khan (750 mL) & tée do dé gitt hdn hop phan tng dudi 10°C. Sau khi bo sung
xong, hdn hop duge khudy & 3°C trong 15 min, dugc dép bang nude (380 mL) va duge
chiét béng etyl axetat (500 mL, sau d6 2 x 300 mL). Dung dich hitu co két hop duogc rua
hai 1an bang nude (200 mL), mot lan bang natri clorua chita nudc no (200 mL), duoc
sdy (MgSO4) va cd dic. Dau tho thu duge dugc chung cat & 105°C (0,4 mm Hg) dé tao
tert-butyl 3-allyl-4-oxopyrolidin-1-carboxylat (3, 58 g, hi€u sut 83%) dudi dang dau
khong mau. '"H-NMR (CDCls, 400 MHz): 8y : 5,74 (1H, m), 5,09 (2H, m), 4,02 (1H,
m), 3,88 (1H, d, ] = 19,4 Hz), 3,68 (1H, d, ] = 19,4 Hz), 3,31 (1H, dd, J = 9.4, 8.3 Hz),
2,65 (1H, m), 2,54 (1H, m), 2,18 (1H, m) va 1,45 (9H, s).

Buée 3: Téng hop trans-4-Allyl-3-azido-1-(tert-butoxycacbonyl)pyrolidin-3-axit

carboxylic (4, raxemic)
Ns ,CO,H

S

Boc’
4

Dung dich clorofom (26,86 mL, 333 mmol) va TMS-CI (32,86 mL, 257,1 mmol)
trong THF khan (300 mL) duoc lam lanh xubng -78°C. Sau khi khudy trong 10 min,
LHMDS (1M trong THF, 249 mL, 249 mmol) dugc bd sung & tbc do sao cho nhiét dd
dugc duy tri dudi -60°C (khoang 30 min). Sau khi khudy thém 30 min & -60 dén -70°C
(hdn hop phan tng tré nén dyc) dung dich duge lam 4m dén -20°C (hén hgp phan ng
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trd nén rd) va dugce xu ly bang tert-butyl-3-allyl-4-oxopyrolidin-1-carboxylat (3, 30 g,
133,2 mmol) trong DMF (90 mL) va tetrabutylamoni axetat (3,69 g, 12,24 mmol) trong
DMF (90 mL) & tdc do sao cho nhiét d6 phan ang & bén trong dugc duy tri dudi —20°C
(phan (g trd nén duc). Sau khi bd sung xong, hdn hgp phan tmg dugc lam 4m dén nhiét
dd phong cung véi khudy cho t6i khi nguyén liéu keton ban diu duoc dung (bing TLC),
sau d6 duoc rét vao NH4Cl chira nuéc no va duge chiét bang EtOAc (3 x 100 mL). Céc
16p hitu co két hop dugc r&a lién tuc bang NH4Cl chira nuée no va NaCl chira nude no

(2 x 80 mL), dugc séy qua MgSOs, dugce loc va ¢d déc.

Trong khi trong nito, hop chét trung gian thod dugc bao vé béi TMS duge hoa tan
trong THF kho (300 mL), dugc lam lanh xubng 0°C va duge Xt ly cén than bang axit
axetic (7,5 mL, 130,9 mmol) va TBAF (IM trong THF, 133,2 mL, 133,2 mmol) nho
giot. Sau khi bd sung xong, phan Gmg dugc khudy thém 10 min ¢ 0°C sau d6 duoc rot
vao NaHCOj5 chira nude no va duge chiét bang EtOAc (3 x 100 mL). Céc 16p hitu co
két hop duoc ria bang NaCl chira nudce no, dugc sdy qua MgSOs, duge loc va co dic

dé tao hop chat trung gian rugu tho.

Ruou thd duge hoa tan trong dioxan (200 mL), dugc lam lanh xuéng 0°C, va
dugce xt ly bang dung dich da 1am lanh so bg (0°C) cua natri azit (14,04 g, 399,5 mmol)
va NaOH (15,98 g, 399,5 mmol) trong nuéc (200 mL) nho giot. Hon hop phan tng thu
duoc dugce cho lam 4m dén nhiét do phong cung véi khudy qua dém sau do dugc dap
bang NH4CI chira nude no va duge chiét bang EtOAc (500 mL). L&p chira nude duge
tach biét va duoc chiét bar;g EtOAc (2 x 300 mL). Céc 16p hiru co két hop dugc rira
bang nu6e va NaCl chira nude no, dugce sdy qua MgSOs, dugc loc va cd ddc dé tao thanh
trans-4-allyl-3-azid0-1-(tert-butoxycacb0nyl)pyrolidin-3-axit carboxylic thd (4, tho
45g) dugc str dung ma khong cin tinh loc thém. 'H-NMR (CDCls, 400 MHz): ou: 5,80
(1H, m), 5,06 (2H, m), 4,05 (1H, dd, J = 9.9, 4,9 Hz), 3,59 (2H, m), 3,22 (1H, dd, J =
11,6, 4,4 Hz), 3,08 (1H, dd, J = 11,0, 5,2 Hz), 2,24-2,04 (2H, m), 1,65 (1H, brs, OH) va
1,45 (9H, s).

Buée 4: Tong hop trans-3-Benzyl-1-(tert-butyl)-4-allyl-3-azidopyrolidin-1, 3-

dicarboxylat
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N3/, COan N3/ COan
@\% é/\%
N N
Boc’ Boc’
5 5a

Dung dich trans-4-allyl-3-azido-1-(tert-butoxycacbonyl)pyrolidin-3-axit
carboxylic thd (4, 39,5 g, 133 mmol — luong dugc tinh ¢6 hiéu suét 100% tir cac budce
truge) va KoCO;3 (92,04 g, 666 mmol) trong axetonitril (317 mL) dugce lam lanh xuéng
0°C va duoc xit Iy bing benzyl bromua (17,52 mL, 146,5 mmol). Sau khi khudy qua
dém & nhiét do phong dung dich dugc co déc, hoa tan trong EtOAc (600 mL), dugc rira
bang NaCl chira nude no, dugce sdy qua MgSOs, dugc loc va ¢d déc. Tinh loc qua sdc
ky silicagel (tir 10 dén 30% EtOAc trong hexan) tao thanh trans-3-benzyl-1-(tert-butyl)-
4-allyl-3-azidopyrolidin-1,3-dicarboxylat dudi dang chét long mau vang (5, 40 g, hiéu
suét 78%).

San pham duoc tach biét thanh cac chat dong phan d6i anh cla né st dung cot
Chiral Technologies Chiralpak ADH véi rugu isopropyl va hexan (2:98) dudi dang dung
mdi rira giai hap. Phan tich cac chit ddng phan dbi anh da tach biét sir dung cot phan
tich Chiralpak ADH (4,6 x 250 mm) v6i cting dung mdi rira giai hép va téc dd dong 1,0
mL / min va phat hién UV (210 nm) tao thanh chat ddng phan doi anh mong mubn (3-
benzyl-1-(tert-butyl) (3R ,48)-4-allyl-3-azidopyrolidin-1,3-dicarboxylat, 5a) co thoi
gian luu 13,5 min va chét ddng phan dbi anh khong mong muén (3-benzyl-1-(tert-butyl)
(38,4R)-4-allyl-3-azidopyrolidin-1,3-dicarboxylat, 5b) & 10,3 min, mbi chét ddng phan
dbi anh c6 luong du khoang 98%. 'H-NMR (CDCls, 400 MHz): St : 7,37 (S5H, s), 5,62
(1H, m), 5,25 (2H, m), 5,00 (2H, m), 3,88 (1H, dd, J =37.2, 12,0 Hz), 3,58 (1H, ddd, J
=137.2,11,0,7,0 Hz), 3,42 (1H, dd, J =214, 12,0 Hz), 3,28 (1H, ddd, J = 28,3, 11,0,5.4
Hz), 2,41 (1H, m), 2,11 (1H, m), 1,80 (1H, m) va 1,44 (9H, s).

Buéc 5: Tong hop (3R,4S)-3-Benzyl I-tert-butyl 3-azido-4-(3-(4,4, 5,5-te'tmmetyl-],3,2-
dioxaborolan-2-yl)propyl)pyrolidin-1,3-dicarboxylat (6)

N3, COZBH
-0
/@/V\E}
Boc o
6
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Dung dich duogc khudy cta 3-benzyl-1-(fert-butyl) (3R.4S5)-4-allyl-3-
azidopyrolidin-1,3-dicarboxylat (5a, 16,4 g, 42,4 mmol) trong metylen clorua khan (130
mL), trong mdi trudng nito, duoc xt ly bang bis(1,5-xyclooctadien)diiridi(I) diclorua
(0,75 g, 1,12 mmol) va 1,2-bis(diphenylphosphino)etan (0,894g, 2,24 mmol) va phan
ung duoc khudy trong 30 phut & nhiét do phong va sau d6 dugc lam lanh xudng -25°C.
4.4.5,5-tetrametyl[1,3,2]dioxaborolan (9,83 mL, 67,75 mmol) dugc bd sung nhd giot va
sau d6 phan tng dugc cho lam 4m tir tir dén nhiét do phong va dugc khudy trong 20 gio.
Nudgce (60 mL) dugce bd sung va phéan tng duoc khudy trong 10 phut, va sau d6 metylen
clorua dugc loai bd trong ap suét da giam. Pha chta nudce con lai duge chiét bang etyl
axetat (3 x 100 mL). Pha hitu co két hop duoc ria bang nudc mudi, duoc siy qua magie
sulfat khan, dugc loc va ¢d déc trong chdn khong. Chét rén du duogc cho di qua tAm
silica gel ngin, rira giai bang 15% dén 30% etyl axetat trong hexan, dé tao thanh (3R ,4S)-
3-benzyl 1-tert-butyl 3-azido-4-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)propyl)pyrolidin-1,3-dicarboxylat (6, 12,5 g, 57%). '"H-NMR (CDCls, 400 MHz): dn
+7.35 (5H, m), 5,23 (2H, m), 3,85 (1H, dd, J =39.3, 11,8 Hz), 3,60 (1H, m), 3,37 (1H,
dd, T =24,3, 11,8 Hz), 3,25 (1H, ddd, J = 40, 10,6, 6,6 Hz), 2,33 (1H, m), 1,43 (9H, s),
1,39-1,26 (3H, m), 1,21 (12H, s), 1,07 (1H, m) va 0,68 (2H, m).

Buée 6: Téng hop mudi (3R 4S)-3-Benzyl-3-azido-4-(3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)propyl)pyrolidin-3-carboxylat, axit trifloaxetic (7).

N3, COan
-0
TFA (@)
7

Dung dich (3R,4S)¥3-benzyl 1-tert-butyl 3-azido-4-(3-(4,4,5,5-tetrametyl-1,3,2-
dioxaboro1an-2-y1)propy1)pyrolidin-1,3¥dicarboxy1at (6, 10,2 g, 19,8 mmol) dugc hoa
tan trong metylen clorua khan (160 mL), dugc lam lanh xudng 0°C va dugce xt Iy béng
axit trifloaxetic (40 mL). Hon hgp phan l'rﬁg sau d6 dugc cho lam 4m, khudy & nhiét do
phong trong 4 hr va sau d6 dugc ¢o dic trong ap suat da gidm dé tao thanh dau nhét.
Déu thu duge duge tao dang phi bang toluen kho (3 x 100 mL) dé loai bo axit trifloaxetic
du va sau d6 duoc sdy trong chan khong cao dé tao thanh mudi (3R,45)-3-benzyl-3-
azid0-4-(3—(4,4,5,5-tetramety1-1,3,2-dioxaborolan-2-y1)propyl)pyrolidin-3-carboxylat,
axit trifloaxetic (7) dudi dang dau rat nhét (10,56 g), ma tir tir chuyén thanh thuy tinh.
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I{-NMR (CDCls, 400 MHz): 81 : 9,7 (1H, br m (exch), NH), 7,55 (1H, br s (exch), NH),
738 (SH, m), 5,31 (1H, d, ] = 11,7 Hz), 5,26 (1H, d, ] = 11,7 Hz), 3,77 (1H, d, T = 12,5
Hz), 3,65 (1H, dd, ] = 11,8, 7,8 Hz), 3,32 (1H, d, ] = 12,4 Hz), 3,18 (1H, m), 2,54 (1H,
m), 1,45-1,26 (3H, m), 1,22 (12H, 5), 1,02 (1H, m) va 0,63 (2H, t, = 7.4 Hz).

Budc 7. Téng hop (3R, 4S)-3-Benzyl-3-azido-1-((S)-2-((tert-
butoxylcacbonyl)amino)propanyoyl)-4-(3-(4,4,5, S-tetrametyl-1,3,2-dioxaborolan-2-
yl)propyl)pyrolidin-3-carboxylat (8)

N3/ COan

-0
0 @/\AB%
i 0
Boc\N\“

H
8

Dung dich dd khudy ciia mudi (3R.4S)-3-benzyl-3-azido-4-(3-(4.4.5.5-
tetrametyl-1,3,2-dioxaboro1an—2-y1)pr0py1)pyr01idin—3-carboxylat, axit trifloaxetic (7,
10,56 g, 19,8 mmol) trong metylen clorua khan (150 mL) dugc bd sung DMAP (50 mg,
xtc tac) va HOBt (50 mg, xuc tac) va N-(tert-butoxycacbonyl)-L-alanin (5,62 g, 29,7
mmol). Phan tmg dugc lam lanh xubng 0°C trong mdi truong nito kho va sau do duoc
xtr Iy bang EDCI (5,69 g, 29,7 mmol) va trietylamin (8,3 mL, 59,4 mmol). Phan tng
duoc khudy o 0°C trong 1 hr va sau d6 duoc cho 1am 4m dén nhiét do phong va dugc
khudy trong 16 gio & nhiét do nay. Phan ting duoc rot vao nude (100 mL), duge khudy
trong 20 mins va sau d6 cac pha dugc tach biét. Pha chira nuée dugc chiét bang 3 x 50
mL metylen clorua. Pha hitu co két hop dugc rua bang nudc, axit clohydric 1N va nudc
mubi, sau d6 duge sdy qua magie sulfat khan, dugc loc va co dic trong chdn khong. Déu
du duoc cho di qua tam silicagel, rira giai bang 5% dén 50% etyl axetat trong hexan, dé
tao thanh (3R,4S)-3-benzyl-3-azido—1-((S)-2-((tert-
butoxylcacb onyl)amino)propanyoyl)-4-(3-(4,4,5,5 -tetrametyl-1,3,2-dioxaborolan-2-
yl)propyl)pyrolidin-3-carboxylat (8) dudi dang dau khong mau (9,50 g, 82%), dugc
quan sat dudi dang hon hop 1:1 cta céc dong phan quay bang NMR & nhiét d6 phong;
'H-NMR (CDCls, 400 MHz): 81 :7,56 (SH, m), 5,40 (0,5H, d, J = 8,0 Hz, NH) va 5,34
(0,5H, d, J = 8,0 Hz, NH), 5,29 - 5,19 (2H, m), 4,39 (0,5H, dq, J = 7,2, 7,0 Hz) va 4,30
(0,5H, dq, ] = 7.2, 7,0 Hz), 4,06 (0,5H, d, J = 13,0 Hz) va 3,89 (0,5H, d, ] = 11.1 Hz),

-64-



34008

3,81 (0,5H, dd, ] = 12,0, 7,3 Hz) va 3,69 (0,5H, ] = 10,0, 7,0 Hz), 3,61 (0,5H, d, T = 11,1
Hz) va 3,47 (0,5H, d, ] = 13,0 Hz), 3,54 (0,5H, dd, ] = 10,0, 6,0 Hz) va 3.33 (0,5H, dd,
J= 12,0, 6,3 Hz), 2,41 (1H, m), 1,43 (4,5H, s) va 1,42 (4,5H, s), 1,40-1,28 (3H, m), 1,31
(1,5H, d, ] = 6,8 Hz) va 1,20 (1,5H, ] = 6,8 Hz), 1,22 (12H, s), 1,04 (1H, m) va 0,67
(2H, m).

Buéc 8: Téng hop (3R, 4S)-3-amino-1-((S)-2-((tert-
butoxylcacbonyl)amino)propanyoyl)-4-(3-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-
yl)propyl)pyrolidin-3-axit carboxylic (9).

HaN, ,COoH

-0
(@] Né/\/\B\f
i o)
Boc\N\“

H
9

(3R,4S)-3-benzy1—3-azido-1-((S)-2-((tert-butoxylcacbonyl)amino)propanyoyl)—
4-(3-(4,4,5,5-tetrametyl—1,3,2-dioxaborolan-2-y1)propy1)pyrolidin—3-carboxylat (8,9,48
g, 16,2 mmol) duoc hoa tan trong hdn hop 1:1 cua etyl axetat va etanol (120 mL). Paladi
10% trén than (500 mg) dugc bd sung va dung dich duge khir khi trong chan khong va
dwoc 1am sach bang hydro (binh hydro). Quy trinh lam sach nay duoc lap lai 3x va sau
d6 phan Umg duoc khudy trong moi truong hydro trong 5 gio. Phan tng dugc dat lai
trong chan khong dé loai bo hydro du va sau d6 duge loc qua tam xelit, vdi 4 x 30 mL
etanol rira. Dung dich dugc c6 ddc dén ~ 20 mL trong chan khong va sau dé dugc loc
qua thiét bi loc kidu bom tiém 4p dé loai bo vét clia paladi. Dung dich dugc ¢o dic dén
kho trong chan khong va dugce st dung ma khong can tinh loc thém. LC-MS: ESI+
(HCOOH 0,1% trong IPA/nudce): m/z véi CooHeoBN3O7: hy vong 469,3, quan sat thay
492.3 (M+Na)*, 470,3 (M+H)", 414,2 (M+H-Bu)*, 370,3 (M+H-Boc)", ESI-: 468,0 (M-
H)-.

Buéc 9: Tong hop muéi  (3R,4S)-3-Amino-1-((S)-2-aminopropanyoyl)-4-(3-
boopropyl)pyrolidin-3-axit carboxylic, dihydroclorua (10).
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Huyén phu clia (3R.4S)-3-amino-1-((S)-2-((tert-
butoxylcacbonyl)amino)propanyoyl)—4-(3-(4,4,5,5>-tetrametyl- 1,3,2-dioxaborolan-2-
yl)propyl)pyrolidin-3-axit carboxylic (tlir bude trude) trong axit clohydric 4N (50 mL)
duoc khudy ¢ 50°C trong 16 gior va sau d6 dugc 1am lanh dén nhiét do phong. Phan Gng
dugc pha lodng bang 50 mL nuéc thém va sau d6 dugce rira 5x bang metylen clorua. Pha
chira nuée dugc ¢d dic dén kho trong ap suét da giam, gift bé nude & hodc dudi 50°C.
Déu thu duge duoc hoa tan trong nude (30mL) va cd dac. Quy trinh nay dugce lap lai 2x
v&i 30 mL udc sb ctia nude thém va sau d6 duoc sdy trong chan khong dé tao thanh bot

mau vang nhat.

Nhua hydroxit Dowex 550A-UPW (75 g) dugc rua bang nudc, metanol (2x) va
nuée va sau do duoce say hut. Lugng du bot tir phan ung thiy phén dugc hoa tan trong
nude (100 mL) va duge xu ly bang nhua Dowex d rira (75 g), va dugc khudy trong 60
min, cho t6i khi mau dung dich chira nuge khong con duoc thir nghiém duong tinh véi
chit nhuém ninhydrin. Hon hop dugc loc va nhya dugc rira lién tuc b?mg nudc, metanol,
metylen clorua, metanol, metylen clorua, metanol, va cudi cung la nude va duoc séy hut

SO qua.

Nhua sau do dugce khudy bang axit clohydric 2N (50 mL) trong 15 min va phan
chira nu6c duge gan vao phéu thiy tinh/binh loc va dugc luu lai. Quy trinh nay dugc
l3p lai ba lin véi axit clohydric 2N (3 x 50 mL), va phan khudy nhua cudi cuing dugc
loc va dugc rira nhe nhang béng nude (20 mL). Phén loc chira nuée két hop dugc cd ddc
trong chdn khéng va bot du dugc hoa tan ba lan trong nude (20mL) va co dic dé loai bo

HCl du.

Chét rin c¢6 bot mau trdng nhat sau d6 dugc hoa tan trong 30 mL nudc, lam dong
lanh & -78°C va 1am kho lanh dén kho (36 gio) dé tao san pham, muoi (3R,48)-3-amino-
1-((S)-Z-aminopropanyoyl)—4-(3—boopropyl)pyrolidin-3-axit carboxylic, dihydroclorua
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(10) dudi dang mudi dihydroclorua cia né, duéi dang bot mau trang nhat (4,90 g, 84%
qua 2 budce). Hop chét cubi cung thu dugc dudi dang hén hop 3:2 cta cac dong phéan
quay, ¢ nhiét dd phong. 'H-NMR (D20, 400 MHz): pu: 4,16-4,04 (1,6H, m), 3,95 (0,4H,
m), 3,85 (0,6H, m), 3,68 (0,4H, m), 3,47-3,35 (1,6H, m), 3,18 (0,4H, m), 2,58 (0,6H, m)
va 2,47 (0,4H, m), 1,52 (1H, m), 1,38 (1,2H, d, ] = 7,3 Hz) va 1,34 (1,8H, d, ] = 7,0 Hz),
1,32-1,09 (3H, m) v& 0,64 (2H, m). LC-MS: ESI+ (HCOOH 0,1% trong IPA/nu¢c): m/z
véi C1iH22BN3Os: hy vong 287,2, quan sat théy 288,2 (M+H)", 270,2 (M+H-H,0)",
252,2 (M+H-2H,0)*, ESI-: 268,2 (M-H-H20).

Tong hop (3R,4S)-3-amino-1-((S)-2-aminopropanoyl)-4-(3-
boopropyl)pyrolidin-3-axit carboxylic (13)

Ox_0Bn
N3‘%/\/\ Bl/o
N Ojf
04\_/
H,N  TFA

11

Buée 1. Tong hop mudi (3R, 4S)-benzyl-1-((S)-2-aminopropanoyl)-3-azido-4-(3-
(4,4, 5,5-tetramelyl—],3,Z-dioxaboroZan—2-yl)pr0pyl)pyrolidin-3—carboxylaz‘, TFA (11).

Dung dich (3R, 4S)-benzyl-3-azido-1-((S)-2-((tert-
butoxycacbonyl)amino)propanoyl)-4-(3-(4,4.,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)propyl)pyrolidin-3-carboxylat (30,04 g, 51,31 mmol) trong diclometan khan (250
mL) duoc lam lanh xubng 0°C va sau d6 dung dich TFA (50 mL) trong diclometan (50
mL) duoc bd sung tung giot qua 10 phut. Dung dich duoc cho 1am 4m dén nhiét do
phong va sau do dugc khudy & nhiét do nay trong 3 gio, cho t6i khi TLC thé hién sy tiéu
thu hoan toan nguyén li¢u ban dAu. Hon hop phan tng dugc cb dac trong chan khong
dé tao thanh dau mau vang nhat. Déu nay duoc hoa tan trong toluen (100 mL) va c6 déc.
Quy trinh déng sOi dugc lap lai ba lan, dé tao thanh san phém (11), dudi dang mudi
TFA, (30,85 g) dudi dang dAu mau vang nhat. 'H-NMR (400 MHz, D4-MeOH) 6: 7,39
(4H, m), 7,15 (1H, m), 5,29 (2H, dd, J = 14, 12 Hz), 4,25-3,20 (5H, m), 2,51 (1H, m),
1,50-1,25 (6H, bao gom 1,47 (1,5H, d,J=7,0 Hz) va 1,31 (1,5H,d, J = 6,9 Hz (cac dong
phén quay alanin))), 1,20 (12H, s)), 1,07 (1H, m) va 0,65 (2H, m). LCMS (ESI +ve):
C,aH36BNsOs m/z duoc tinh 485,3, dugc tim thay 486,2 (MH").
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Buée 2: tong hop muéi  (3-((3S,  4R)-1-((S)-2-aminopropanoyl)-4-azido-4-
((benxyloxy)cacbonyl)pyrrolodin-3-yl)propyl)axit boronic, hydroclorua.

Os_OBn
Ny%/\/\B(OH)Z

HN e

Mubi TFA cia (3R, 4S)-benzyl-1-((S)-2-aminopropanoyl)-3-azido-4-(3-
(4,4,5,5-tetrametyl-1,3,2—dioxaborolan—2-yl)propyl)pyrolidin-3-carboxylat (30,76 g,
51,31 mmol), dugc hoa tan trong hdn hop c6 hai pha clia metanol (200 mL) va hexan
(400 mL). Axit isobutylboronic (18,31 g, 179,6 mmol) va sau do axit clohydric 2N
(50,85 mL, 101,7 mmol) dugc b6 sung. Hon hgp phan tmg duoc khudy manh & nhiét do
phong trong 16 gid. Pha metanol dugc tach biét va dugc rira bang hexan (5 x 100 mL)
va sau do cO dac trong chdn khong dé tao thanh axit boronic, dudi dang mudi
hydroclorua, du6i dang bot mau tring nhat. 'H-NMR (400 MHz, D;0) 6: 7,48-7,42 (5H,
m), 5,31 (2H, m), 4,22 (1H, dd, J = 13, 6,5 Hz), 3,95-3,10 (4H, m), 2,71-2,51 (1H, m),
1,40-1,25 (3H, m), 1,25 —0,98 (4H, m bao gbm 1,20 (1,5H, d, J=6,9 Hz) va 1,07 (1,5H,
d, J = 6,9 Hz (cac ddng phan quay alanin))) va 0,69 (2H, m). LCMS (ESI +ve):
C13H26BNsOs m/z duogc tinh 403,2, duge tim théy 404,2 (MH").

Buoe  3: téng  hop (3-((3S, 4R)-1-((S)-2-aminopropanoyl)-4-azido-4-
((benxyloxy)cacbonyl)pyrrolodin-3-yl)propyl)axit boronic (12).

Os_0Bn
NBI%/\/\B(OH)Z

H,N

12

Mubi hydroclorua cta (3-((3S, 4R)-1-((S)-2-aminopropanoyl)-4-azido-4-
((benxyloxy)cacbonyl)pyrrolodin-3-yl)propyl)axit boronic, tir budc trude, duoc hoa tan

trong 30 mL nude va sau d6 do pH cua dung dich duoc diéu chinh dén pH 9 bang cach
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bd sung cin than kali cacbonat dang ran. Dung dich thu dugc duge bdo hoa bang cach
bd sung natri clorua dang rin va sau d6 duoc chiét bang diclometan (5 x 100 mL). Pha
diclometan két hop duoc sdy qua magie sulfat, dugc loc va co dac trong chdn khong dé
tao thanh san phim (12), dudi dang bazo tu do clia né, dudi dang chat ran c6 bot mau
tréng (19,4 g, 48,11 mmol, 94%). 'H-NMR (400 MHz, D4-MeOH) &: 7,44 — 7,36 (SH,
m), 5,31 (1H, d, ] = 1,8Hz), 5,27 (1H, d, ] = 1,8Hz) 4,05 (1H, dd, J = 12, 5 Hz), 3,80
(1H, m), 3,69-3,55 (2H, m), 3,45-3,30 (1H, m), 2,51 (1H, m), 1,40-1,05 (7H, m, bao
odm 1,22 (1,5H, d, 7= 6,8 Hz) va 1,07 (1,5H, d, J = 6,8 Hz (céc dong phén quay alanin)))
va 0,63 (2H, m). LCMS (ESI +ve): C1sH26BNsOs m/z dugce tinh 403,2, dugce tim thay
404,7 (MH").

Buwéc 4: téng hop (3R, 4S)-3-amino -1-((S)-2-aminopropanoyl)-4-(3-boopropyl)-

Oy, -OH

N

o

yl)pyrolidin-3-carboxylat (13).

H,N
13

Azido benzyl este, (3-((3S, 4R)-1-((S)-2-aminopropanoyl)-4-azido-4-
((benxyloxy)cacbonyl)pyrrolodin-3-yl)propyl)axit boronic (9,70 g, 24,06 mmol) dugc
tao huyén phu trong hdn hop ctia nudce (300 mL) va etyl axetat (30 mL) va duogc khudy
manh. Paladi 10% trén than (2,6g, 0,1 eq) dugc bd sung va sau d6 hdn hop da khudy
duoc xa trong chan khong yéu, va dugc phun xbi bang hydro. Quy trinh xa/phun xdi
duoc lap lai 3x dé loai boé khong khi va trao d6i n6 voi hydro va sau d6 phan Gng dugc
khudy manh qua dém ¢ nhiét do phong trong binh hydro, ¢ thoi gian nay, phén tich
LCMS cua ph?m phén udc dugce loc thé hién sy khtr hoan toan cac nhém azit va benzyl
este. Hon hop phan ung duoc dit trong chan khong dé loai bod hydro va sau do duoc
phun xbi bé‘mg nito, duoc loc qua tAm xelit (voi 3 lan rira nudc) va sau d6 dung dich
duoc ¢o dic dén approx 50 mL trong chdn khong. Dung dich chira nude thu dugce duoc
loc qua thiét bi loc 4 micron (dé loai bo déu Pd) va sau do6 cd déc trong chdn khong dé
tao thanh hop chét tiéu d& (13) dudi dang bt mau trang (6,45 g, 93%). 'H-NMR (400
MHz, D,0) 8: 4,12 (1H, m), 4,05 (1H, m), 3,92 (1H, m), 3,60-3,22 (2H, m), 2,47-2,18
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(1H, m), 1,58-1,31 (6H, m bao gdm 1,46 (3H, d, ] = 6,9 Hz)), 1,24-1,19 (1H, m) va 0,79
(2H, m). LCMS (ESI +ve): C1iHz0BN3;Os m/z duge tinh 287.2, duge tim thay 269.9
(MH* - H0), 251.9 (MH" - 2H,0) va (ESI -ve): C11H20BN3Os m/z duge tinh 287.2,
duoc tim thdy 267,7 (M-H-H,0).

(3R,48S)-3-Amino- 1-((S)—2famino-3 -metylbutanoyl)-4-(3-boopropyl)pyrolidin-
3-axit carboxylic, dihydroclorua (14).

H,N, ,CO,H

@/\/\B(OH)z

(3R,4S)-3-amino-1-((S)-2-amino-3-metylbutanoyl)—4-(3-boopropyl)pyrolidin-3-
axit carboxylic, dihydroclorua dugc diéu ché theo cach twong tu véi cach duoc néu ¢
quy trinh vé1 hop chét 10, ngoai trlr (ferz-butoxycacbonyl)-L-valin duge st dung duéi
dang axit carboxylic ¢ phan tmg v6i 7. Hop chét cubi cung thu dugc dudi dang hén hop
ctia cac dong phan quay, ¢ nhiét do phong. 'H-NMR (D0, 400 MHz): én: 4,10 (1H,
m), 3,96-3,87 (2H, m), 3,42-3,36 (1H, m), 3,07-2,91 (1H, m), 2,55 (0,7H, m) va 2,40
(0,3H, m), 2,11 (1H, m), 1,51 (1H, m), 1,34-1,10 (3H, m), 0,92 (3H, d,J = 6,9 Hz), 0,87
(3H, d,J = 6,9 Hz), 0,65 (2H, m). LC-MS: ESI+ (HCOOH 0,1% trong IPA/nuéc): m/z
v6i C11H26BN3Os: hy vong 315,2, quan sat thdy 326,3 (M+H+HCOOH-H,0)", 298.3
(M+H-H,0)", 280,3 (M+H-2H,0)", ESI-: 296,2 (M-H-H:O).

(3R,4S)-3-Amino-1-((S)-2-amino-3 -hydroxypropanoyl)-4-(3-boopropyl)
pyrolidin-3-axit carboxylic, dihydroclorua (15).

HoN, ,COoH

WB(OH»
WS OH ancl

H,N
15

(3R,49S)-3-amino-1-((S)-2-amino-3 -hydroxypropanoyl)-4-(3-boopropyl)
pyrolidin-3-axit carboxylic, dihydroclorua duoc didu ché theo cach twong tu voi cich

duoc néu & quy trinh véi hop chét 10, ngoai trir (S)-3-(fert-butoxycacbonyl)-2,2-
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dimetyloxazolidine-4-axit carboxylic duoc st dung dudi dang axit carboxylic & phan
ung véoi 7. Hop chét cudi ciing dugc phén 14p dudi dang hdn hop 2:1 cua céac dong phan
quay & nhiét do phong. 'H-NMR (D20, 400 MHz): &u : 4,21 (1H, m), 4,11 (1H, d, J =
13,0 Hz), 3,93 (1H, dd, J = 11,5, 8.6 Hz), 3,86-3,74 (2H, m), 3,47 (1H, m), 3,04-2,96
(1H, m), 2,56 (0,7H, m) va 2,44 (0,3H, m), 1,51 (1H, m), 1,29-1,12 (3H, m), 0,64 (2H,
m). LC-MS: ESI+ (HCOOH 0,1% trong [PA/nudc): m/z véi CriH22BN3Oe: hy vong
303,16, quan sat thdy 314,2 (M+H+HCOOH-H:0)", 286,2 (M+H-H,0)", 268,2 (M+H-
2H,0)", ESI-: 284,1 (M-H-H20)".

trans-3-amino-1-((S)-2-amino-3 -(1H-imidazol-4-yl)propanoyl)-4-(3-boopropyl)
pyrolidin-3-axit carboxylic, trihydroclorua (16).

H,N, ,CO,H

‘N/ﬁ/\ABwH)Z
7 N \H
- ~
H2N\ 3HC|
16

trans-3-amino-1-((S)-2-amino-3 -(1H-imidazol-4-yl)propanoyl)-4-(3-

boopropyl)pyrolidin-3-axit carboxylic, trihydroclorua duoc diéu ché theo cach tuong tu
vGi cach duge néu & quy trinh voi hop chit 10, ngoai trir (fert-butoxycacbonyl)-L-
histidin dugc st dung dudi dang axit carboxylic, va raxemic 5 duoc sir dung thay cho
52. '"H-NMR (D0, 400 MHz): 8u: 8,57 (1H, d, J = 9,0 Hz), 7,33 (1H, d, J=16,9 Hz),
4,20-3,70 (3H, m), 3,51 (1H, m), 3,37-3,24 (3H, m), 2,58 (1H, m), 1,50 (1H, m), 1,39-
1,11 (3H, m) va 0,68 (2H, m). LC-MS: ESI+ (HCOOH 0,1% trong IPA/nudc): m/z voi
C1sH24BNsOs: hy vong 353,18, quan sat thdy 354,41 (M+H)*, 336,44 (M+H-H20)",
318.49 (M+H-2H,0)".

(3R,4S)-3-amin0-4—(3-boopropyl)-l-glyxylpyrolidin-3-axit carboxylic (17).

HoN, ,CO,H

OT@/\AB(OH)Z
NH,

17
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(3R,4S)-3-amino-4-(3-boopropyl)-1-glyxylpyrolidin-3-axit carboxylic  dugc
didu ché theo cach tuong tu véi cach duge néu & quy trinh véi hop chét 13, ngoai trr
(tert-butoxycacbonyl)glyxin duoc sir dung dudi dang axit carboxylic ¢ phan tmg véi 7.
Hop chét cudi cing dugc phéan 14p dudi dang hdn hop 3:2 cta céac ddng phan quay &
nhiét d phong. "H-NMR (D0, 400 MHz): 1 : 4,08-3,83 (2H, m), 3,91 (2H, d, J =4.,6
Hz), 3,63-3,53 (1H, m), 3,40-3,22 (1H, m), 2,57-2,37 (1H, m), 1,61 (1H, m), 1,50-1,35
(2H, m), 1,25 (1H, m) va 0,78 (2H, m). LC-MS: ESI+ (HCOOH 0,1% trong [PA/nudc):
m/z véi C1oH20BN3Os: hy vong 273,15, quan sat thay 256,2 (M+H -H,0)", 238,2 (M+H-
2H,0)"; ESI-: 254,2 (M-H-H0).

(3R,4S)-3-amino-1 -(2-amino-2-metylpropanoyl)-4-(3-boopropyl)pyrolidin-3-
axit carboxylic (18). '

HoN, ,COzH

. Q/\AB«DH»
HZNj ;

18

(3R,4S)-3-amin0-1-(2-amino-2-metylpropanoyl)-4-(3-boopropyl)pyrolidin—3-
axit carboxylic dugc didu ché theo cach twong tu véi cdch duge néu & quy trinh voi hop
chét 13, ngoai trur 2-((tert-butoxycacbonyl)amino)-2-axit metylpropanoic dugc su dung
dudi dang axit carboxylic ¢ phan ting véi 7. Hop chét cudi cung duoc phan lap dudi
dang hdn hop 2,1 clia cac dong phan quay & nhiét do phong. 'H-NMR (D0, 400 MHz):
Su: 4,38-3,88 (2H, m), 3,72-3,63 (1H, m), 3,40-3,08 (1H, m), 2,75-2,52 (1H, m), 1,71
va 1,69 (4H, s va 2H, s, CMe» 2:1 cac déng phan quay), 1,64 (1H, m), 1,55-1,41 (2H,
m), 1,31 (1H, m) va 0,81 (2H, m). LC-MS: ESI+ (HCOOH 0,1% trong IPA/nuéc): m/z
v6i C12H24BN3Os: hy vong 301,18, quan sat thiy 284,0 (M+H-H0)", 266,0 (M+H-
2H,0)", ESI-: 281,8 (M-H-H20)".

(3R.48S)-3-amino-1 -((S)-2-aminobutanoyl)-4-(3 -boopropyl)pyrolidin-3-axit
carboxylic (19).
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(3R,4S)-3-amino-1-((S)-2-aminobutanoyl)—4-(3-boopropyl)pyrolidin-3-axit
carboxylic dugc didu ché theo cach tuong tw v6i cach duge néu ¢ quy trinh véi hop chét
13, ngoai trir axit (S)-2-((tert-butoxycacbonyl)amino)butanoic dugc sir dung dudi dang
axit carboxylic & phan tmg vé6i 7. Hop chét cubi cing duoc phéan 1ap dudi dang hén hop
2:1 clia cac dong phan quay & nhiét d§ phong. 'H-NMR (D-0, 400 MHz): 8u: 4,07-3,87
(3H, m), 3,62-3,27 (2H, m), 2,45-2,17 (1H, m), 1,80 (2H, m), 1,58 (1H, m), 1,50-1,33
(2H, m), 1,21 (1H, m), 0,99 (3H, m) va 0,79 (2H, m). LC-MS: ESI+ (HCOOH 0,1%
trong IPA/nuée): m/z véi Ci2H24BN3Os: hy vong 301,18, quan sat thdy 284,2 (M+H-
H,0)"; ESI-: 282,4 (M-H-HLO)".

(3R,4S)-3-amin0-1—((S)-2-amino-3,3-dimetylbutanoy1)-4-(3-boopropyl)
pyrolidin-3-axit carboxylic (20).

HyN, ,CO,H

o @/\AB(OH)z
o

20

(3R,4S)—3-amino—1-((S)-2—amin0-3,3-dimetylbutanoyl)-4-(3-boopropyl)
pyrolidin-3-axit carboxylic dliqc diéu ché theo cach twong tu v6i cach duge néu & quy
trinh véi hop chdt 13, ngoai tru (S)-2-((tert-butoxycacbonyl)amino)-3,3-axit
dimetylbutanoic duge s dung dudi dang axit carboxylic & phan ung voi 7. Hop chét
cubi cting dugc phan lap dudi dang hdn hop 2:1 cla cac ddng phan quay & nhiét do
phong. 'H-NMR (D0, 400 MHz): &n 4,21-3,92 (2H, m), 3,81 [(0,67H, s) va 3,71
(0,33H, s) 2:1 cac dong phan quay CHN], 3,66-3,33 (2H, m), 2,47-2,17 (1H, m), 1,59
(1H, m), 1,51-1,35 (2H, m), 1,23 (1H, m), 1,06 va 1,04 [(6H, s) va (3H, s) tBu 2:1 céc
ddng phan quay) va 0,81 (2H, m). LC-MS: ESI+ (HCOOH 0,1% trong IPA/nudc): m/z
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voi CraH2sBN3Os: hy vong 329,21, quan sat théy 312,4 (M+H-H,O)", 294,4 (M+H-
2H,0)*, ESI-: 310,4 (M-H-H20).

(3R.,4S)-3-amino-1-(1-aminoxyclopropan-1-cacbonyl)-4-(3-
boopropyl)pyrolidin-3-axit carboxylic (21).

H,N, ,CO,H

(}’\AB(OH)
oN 2
HZNj /V

(3R,48)-3-amino- 1-(1-aminoxyclopropan-1-cacbonyl)-4-(3 -boopropyl)

21

pyrolidin-3-axit carboxylic dugc diéu ché theo cach twong tu vGi cach duge néu & quy
trinh  v6i  hop chdt 13, ngoai trir (S)-2-((tert-butoxycacbonyl)amino)-2-axit
xyclopropylaxetic duge st dung dudi dang axit carboxylic & phan tmg v6i 7. Hop chét
cubi cung dugc phan 14p dudi dang hdn hop 3:2 cla céc ddéng phan quay ¢ nhiét do
phong. 'H-NMR (D20, 400 MHz): 81 : 4,37-3,99 (2H, m), 3,85-3,30 (2H, m), 2,54-2,38
(1H, m), 1,61 (1H, m), 1,47-1,33 (2H, m), 1,24 (1H, m), 1,09 (1H, m) 0,97 (1H, m), 0,89
(2H, m) va 0,81 (2H, m). LC-MS: ESI+ (HCOOH 0,1% trong [PA/nudc): m/z véi
C12H22BN30s: hy vong 299,17, quan sat thay 282,1 (M+H-H,0)*, 264,1 (M+H-2H,0)",
ESI-: 280,2 (M-H-H>O).

Vi du 2: Nghién citu do sinh kha dung qua duong miéng

Céc dung dich dinh liéu hop chit duge didu ché ¢ 2,5 va 5 mg/mL trong nudc.
Chudt C57BL/6 cai (16-20 g) tir Charles River Laboratories (Hollister, California) dugc
& trong 10ng trong it nhét 3 ngay trudc khi dinh lidu. Khau phan an cho dong vét gam
nhém dugc chiéu xa PicoLab 5053 dwoc tao ra tity thich trong toan bo nghién ctru. Hop
chat dudc cho dong vat thich hop dung mot 1in bang cach nhdi qua duimg miéng & 25
hodc 50 mg/ko (10 mL/kg). Céc mAu mau duge thu gom (3 con mdi thoi diém) o licu
sau 30 min va 1, 2, 4, 8 hr véi nghién ctru 25 mg/kg, va ¢ 1 gio voi ngh1er1 ctru 50 mg/kg.
Céc méiu mau duoc duy tri trén d4 uét va sau d6 duge ly tam trong 10 min & may ly tdm
lanh. Huyét tuong thu dugc duoc tach biét, dugce chuyén vao 6ng polypropylen dén nhan

va duge luu dong lanh trong b ti dong dé duy tri duéi -70°C cho t6i khi phén tich.

-74-



34008

Céc miu huyét twong dwoc phan tich boi hé thdng LC-MS. 50 L mau huyét
tuong dugc tron véi 100 pL axetonitrit/nude (80:20) voi TFA 0,1% chtra 100 ng/mL ¢
mAu chuén bén trong. Hon hop dugc tao xody va ly tdm. 30 pL dich ndi bé mat duoc
chuyén vao dia ¢ 96 16 chtra 90 uL nudce véi axit formic 0,1%. 20 plL dung dich thu
duoc dugce tiém vao SCIEX QTRAP4000 LC / MS / MS dugc trang bi ngudn ion héa

tia dién dé dinh lugng.

Céac tham sb6 PK qua duong miéng duoc tinh bang cach phan tich khdng ngan dir
liéu ndng do-thdi gian st dung phan mém Phoenix WinNonLin 6,3 (Pharsight, Mountain
View, CA). Khu vuc trong duong cong ndng do-thoi gian (AUC) duge udc tinh st dung
phuong phép hinh thang thang 1én va log xubng, dugc tinh tr thoi gian dinh lidu dén

nong do do dugc cudi cung.

AUC cho hop chét vi du dugc thé hién dudi déy:

. OH OH
IB\ o OH B\ o OH B\
N N
ﬁ o Ea
OH
Valin Alanin Serin
AUC = 13701 AUC = 13727 AUC = 14784
OH OH
OH o.. OH B, o. OH B,
HZNW HQNH/— OH HzNHf OH
) N,gHs | N
CFs;
Trlﬂometyln N-metyl . Prolin
phenylalanin phenylalanin AUC = 4930
AUC = 5783 AUC = 262

So véi hop chdt ¢6 ngudn gbc tir prolin, triflometyl phenylalanin, va N-
metylphenylalanin, viéc tiép xtic qua dudng miéng voi dAn xuét alanin, valin, va serin

thuan tién hon.
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Vidu 3: Nghién citu dwoc dong hoc

Dugc dong hoc cia hop chét theo sang ché duoc nghién ciru sau khi sir dung lidu

don (50 mg/ke) & thoi diém don (1 giv) & chudt. Nong do huyét twong duge xac dinh

nhu duge md ta & vi du 2. Céc két qua cho hop chét vi du dugc thé hién dudi day:

OH
0..OH B

\
HoNe OH

Tr-=Z

Ndng do huyét tuong = 6,43 uM

OH

/

04, °H B,
H2N"I OH

N
A
AL

Nong do huyét twong = 4,98 uM

OH
0y °H B,
HZNRJ OH
N

NH
0 2

0
|

Néng do huyét tuong = 53,90 pM

OH
0O 4
HoNe OH

N

K/NHZ

Nbng do huyét twong = 1,63 uM

OH

/

N B,
HZN"I OH

N
N

OH

0..0OH B
\
HZNTE_{\F OH

N

H
e

Nong do huyét twong = 0,34 uM

OH
O™ B\OH
HoN:)

N

Nong do huyét tuong = 18,07 uM Nbng do huyét trong = 26,50 uM

OH
0+ CH B
HQN'H OH
N
NH
O)\[ 2

Néng do huyét tvong = 32,80 uM
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OH
Oy °H B,
HZNH/' OH
N
NH
O)\g 2
S\

Néng do huyét tvong = 31,95



OH
0..OH B,
HoN o) OH
N
NH
o) 2
“NH
N=/

Ndng do huyét twong = 28,67 uM

OH
0. OH B

H2N’lr
Ndng do huyét tuong = 22,33 uM
OH
0 OH B\OH
HZN’H
N
NH
O)\S\ 2
0”7 "NH,

Néng do huyét twong = 14,43 uM

OH

34008

OH OH
o.. OH B, o. ,OH B,
HZNM oH H2NHf OH
N N
OH

Nbng do huyét tuong = 32,13 Néng do huyét tuong = 22,27 uM

OH OH
o.. OH B o.. OH B

\ \
HzNRJ OH HZNRJ OH

N N
O}\ NH;
“NNH
\

N
)
0
Néng do huyét tuong = 30,33 uM

Ndng do huyét tuong = 8,96 uM

OH OH
OH B

0+ OH B 0 :
HZNHI OH HN OH
N N
H
5 NH, O)\S\j\z
07 oH
NH,
Nong do huyét tuong = 30,83 um o 40 huyét trong = 10,24 uM
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A OH OH
0. OH B 0. OH B 0. OH g

O \

N H N N
O}\EN\ o NH, o NH,
OH ©
OH
NH,

Néng do huyét tvong = 0,74 uM

OH

/

Néng do huyét twong = 8,24 uM

Néng do huyét tvong = 14,83 uM

OH

/

o.. OH B, o.. OH B,
HzNHJ OH HZNHJ OH

N N

H
o) NH,

Ndng do huyét twong = 65,60 uM Néng do huyét twong = 41,03 uM

Vidu 4: Hoat tinh khdng u chat don 1é ciia hop chat 10
Nghién ctru cdng hi¢u ung thu biéu md phdi Lewis

Chudt C57.B/6 cai (n=40) dugc chy duéi da 1 x 10° & bao ung thu biéu md phoi
Lewis duoc tao huyén phu trong PBS. Vao ngay sau khi cdy ghép, céc con chudt dugc
chia ng?lu nhién thanh 4 nhom n=10 con chudt dé nhan dugc céc diéu tri sau duoc cho
dung qua dudong miéng hai lan mét ngay cho tGi khi nghién ctru két thac: 1) Chét dan
(nudc); 2) Hop chét 10 véi lugng 50 mg/kg dugc phdi tron trong nude; 3) Hop chat 10
vé6i lwong 100 mg/kg dugc phéi tron trong nudce; hodc 4) Hop chét 10 voi luwong 200
mg/kg dugc phéi tron trong nude. Céc khéi u dugc do ba 1an mbi tudn bang thudc s6 va
thé tich khdi u dwoc tinh toan theo cong thire sau: thé tich khoi u (mm?) = (a x b*/2)
trong d6 ‘b’ 1a duong kinh nho nhét va ‘a’ 1a duong kinh vudng géc 16n nhat. ***Gia tri
P < 0,001, ****Gi4 tri P < 0,0001 (Thir nghiém T hai phia). Céc két qua duge thé hién
trén FIG. 1.

Nghién cttu cong hiéu 6 Madison109
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Chubt balb/c cai (n=20) duge chy dudi da 5 x 10* té bao ung thu biéu mo phdi &
chudt Madison109 dugc tao huyén pht trong PBS. Vao ngay sau khi chy ghép, céc con
chudt dugc chia ngau nhién thanh 2 nhém n=10 con chudt dé nhan duoc cac diéu tri sau
duoc cho dung qua dudng miéng hai 14n mot ngay cho tdi khi nghién ctru két thuc: 1)
Chét dan (nudc); hodc 2) Hop chit 10 véi luong 100 mg/kg duge phdi tron trong nude.
Céc khdi u duge do ba 1an mdi tudn bang thudc s6 va thé tich khdi u dugce tinh toan theo
cong thirc sau: thé tich khdi u (mm?) = (a x b%/2) trong d6 ‘b’ 1a duong kinh nhé nhat va
‘a’ 1a duong kinh vudng goc 16n nhat. *Gia tri P < 0,05 (Tht nghiém T hai phia). Céc

két qua duge thé hién trén FIG. 2.
Nghién ctru cong hiéu ¢ B16

Chudt C57.BI/6 céi (n=20) duoc cdy dudi da 2 x 10° t€ bao khéi u melanin &
chudt B16F10 dugc tao huyén phu trong PBS. Vao ngay sau khi ciy ghép, céc con chudt
duoc chia ngau nhién thanh 2 nhém n=10 con chudt dé nhan dugc céac diéu tri sau duoc
cho dung qua dudng miéng hai 1an mot ngay cho toi khi nghién ciru két thuc: 1) Chét
dan (nudc); hodc 2) Hop chat 10 véi luong 100 mg/kg duoge phéi tron trong nudce. Cac
khdi u duge do ba JAn mdi tudn béng thude sé va thé tich khdi u duoc tinh toan theo
cong thire sau: thé tich khdi u (mm?) = (a x b*/2) trong do b’ 1a duong kinh nhé nhit va
‘a’ la dudng kinh vudng goc 16n nhat. ***Gia tri P < 0,001 (Thir nghiém T hai phia).
Céc két qua duge thé hién trén FIG. 3.

Vidu 5: Nghién ciru liéu phdp diéu tri két hop & 4T1

Chuot balb/c cai (n=40) dugc ciy trong dém md ¢ vi 1 x 105 té bao ung thu biéu
md ¢ va chudt 4T1 duogc tao huyén phu trong PBS. Vao ngay sau khi chy ghép, céc con
chudt duogce chia ngﬁu nhién thanh 4 nhom mdi nhém n=10 con chudt dé nhan duoc céc
didu tri sau: 1) Chét dan (nudc) duge cho dung qua duong miéng hai 1an mot ngay cho
t6i khi nghién ctru két thac; 2) Hop chét 10 voi lugng 100 mg/kg dugc phdi trdn trong
nude duge cho dung qua duong miéng hai 14n mot ngay cho t6i khi nghién ctru két thic;
3) T6 hop khédng PD-1 (dong RMPI-14) duge cho dung IP véi lugng 5 mg/kg vao ngay
3, 6, va9 sau khi cdy cting v6i khang CTLA-4 (dong 9H10) dugc cho dung IP vé1 luong
5 mg/kg vao ngdy 2, 5, va 8 sau khi cho dung; hodc 4) t6 hop ba cua hop chét 10 cung
v6i khang PD-1 cling v6i khang CTLA-4 & ché do tuong ng ctia ching. Cac khdi u

duoc do ba lan mdi tudn bang thude 6 va thé tich khdi u dugce tinh toan theo cong thirc
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sau: thé tich khéi u (mm?) = (a x b%/2) trong d6 ‘b’ la dudng kinh nho nhat va ‘a’ 1a
duong kinh vudng goc lon nhéit. ***Gia tri P < 0,001 (Tht nghiém T hai phia). Vao
ngady 25, cac con chudt duge giét va phéi duge vay 1én muc An D6 (25% trong PBS)
sau d6 dugc thu hoach va ¢d dinh trong hdn hop etanol 100%: 10% formalin dugc dém
trung tinh: axit axetic ¢ ty 1¢ 10:1:0,5. Sé lwong di cin & phodi duoc dém bang tay theo

cach mi. Céc két qua duoc thé hién trén FIG. 4.

Két hop dé tham khao

T4t ca cAc tai liéu cong bd va patent dugce dé cap trong ban md ta nay dugc dua
vao ban md ta nay bing cach vién din nhu thé mi tai liéu cong bd hodic patent riéng r&
dugc néu cu thé va riéng ré& la dugc dua vao béng cach vién dan. Trong truong hop ¢o
mau thuin, don yéu cau cip patent ndy, bao gbm cac dinh nghia bét ky trong do, sé c6

tinh quyét dinh.

Céac dang tuong duong

Mic du cac phuong an cu thé cua sang ché da duge mo ta, phéan mo ta trén day
chi nhim muc dich minh hoa va khong nhim muc dich gi¢i han. Nhiéu bién the theo
sang ché s& trd nén rd rang véi nguoi co hiéu biét trung binh vé linh vuc k§ thuat nay
khi xem xét phan mo ta nay va cac diém yéu cau bao hd dudi day. Pham vi day du cta
sang ché duogc x4c dinh bang cach tham chidu dén cac diém yéu cau bio ho, cung vdi

pham vi day du cta cac dang twong duong, va phan mo ta, cung voi cac bién thé nay.
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Yéu cau bio ho

l. Hop chét co cong thirc ciu tao:
0 B(OH),
HO
HoN"
N
NH
OJY 2
CHa
hodc mudi dugc dung clia ching.
2. Dugc pham chira hop chét theo diém 1 hodc mudi dugc dung ctia chung.
3. Duoc phdm theo diém 2, trong d6 duoc phim nay con chira chit mang duoc
dung.
4. Hop chét c6 cong thic cAu tao:
0 B(OH),
HO
HoN',
N
NH
o)Y 2
CHa

hozc mudi duge dung hogc solvat cua chung.
5. Hop chét theo diém 4, trong d6 hop chét nay 1a solvat.

6. Hop chét theo diém 3, trong d6 hop chét nay la solvat nudce, solvat metanol, solvat

etanol hodc solvat dimetylformamit.

7. Din xudt este axit boronic ctia hgp chit theo diém 4, trong d6 gdc axit boronic

cta hop chit duge este hoa.

8. DAn xuét este axit boronic theo diém 7, trong d6 dan xuét este axit boronic 1a este

xitrat hodc este tartrat.

9. DAan xuit este axit carboxylic ctia hop chit theo diém 4, trong do gdc axit

carboxylic cua hop chéat duoc este hoa.

10.  Duoc phdm chtra hop chét theo diém bét ky trong s6 cac diém 4-6, dan xuat este

axit boronic theo diém 7 hoc 8, hodc dAn xuét este axit carboxylic theo diém 9.
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