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Linh vue k§ thuit dwoc dé cip
Sang ché dé cap dén hop chét di vong ngung tu ma c6 hoat tinh {rc ché
enteropeptidaza va 1a hitu ich trong diéu tri hodc phong ngira bénh béo phi, dai

thao dudng, v.v., va duge pham chira hop chét nay.
Tinh trang ky thuét ciia sang ché

Enteropeptidaza 1a mot serin proteaza chuyén hoa trypxinogen ma duoc
tiét ra tir tuyén tuy sau bita an, thanh trypsin. Tiép d6, trypsin & trang thai dugc
kich hoat bdi enteropeptidaza kich hoat tién chit proteasza nhu
chymotrypsinogen, procarboxypeptidaza, va proelastaza. Céc dang hoat tinh nay
clia c4c proteaza phan hiy céc protein thirc an thanh cdc don vi axit amin, va cac
axit amin tao ra duoc hip thy t rudt non. Nhu vay, cic chit tc ché
enteropeptidaza c6 kha ning tc ché sy phan hay va hip thu va hitu ich lam
thudc diéu tri bénh béo phi.

Céc vi du v& cac hop chit di vong bao gdm céc hop chét sau day:

(1) Hop chét ma c6 hoat tinh trc ché trypsin va 1 hitu ich trong diéu trj va phong
ngtra cdc bénh vé than va cac bénh lién quan dén trypsin, hop chét nay c6 cong
thure sau:

[Cong thirc hda hoc 1]

trong do:
vong A la
[Cong thirc hoa hoc 2]



27014
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NG RES S
¢ R*
~4x Xk, 3 @ “Rﬁf’ N h

R R
(a) (b) \ (c)

R' 12 H, halogen, alkyl bac thap, hoic OH;

R?1a H, xycloalkyl tuy y dugc thé, aryl tily y dugc thé, vong di vong thom tiry ¥
duoc thé, vong di vong khéng thom tly ¥ dugc thé, -C(O)-alkylen thap- aryl ty
y dugc thé, hodc alkyl thip tiy y dugc thé;

L' 13 -Y'-alkylen thép-Y*- hodc -C(O)-N(R®)-;

Y! 14 lién két hodc -C(O)-;

Y? 14 lién két, -N(R®)-, hodc -C(O)-N(R®)-;

1.2 1a -(alkylen thép ty ¥ duoc thé bang CO,H hoic twong tu)-, Y-
xyclohexandiyl-Y*-, hosc -Y*-phenylen-Y*-, hozic L? cing v6i R? ¢6 thé tao
thanh amino vong tuy y dugc thé;

Y? 1a alkylen thip hoic lién két;

Y* 1 lién két, alkylen thap, hoic -C(O)-;

R’ 12 H, alkyl thép tiy y dugc thé bang halogen, halogen, OH, -O-alkyl thip,
xycloalkyl, aryl, hodc tuong tu;

R* 14 alkyl thip tuy y dugc thé bang halogen, halogen, OH, -O-alkyl thap,
xycloalkyl, aryl, hoac tuong tu;

mdi R® va R® 13 H hoic alkyl thap;

mdi Xl, X2, va X 1a CH hodc N, mién 13 it nhét mot trong sb cac nhom X', X2,
vaX’ 1aN;

m 1a s6 nguyén trong khoang tir 0 dén 4;

p 13 s6 nguyén trong khoang tir 0 dén 3; va

q 12 s6 nguyén trong khoang tir 0 dén 4

(tai lidu sang ché 1).
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(2) Hop chét ma c6 hoat tinh G ché serin proteaza va 1a hitu ich trong didu tri
ho#ic phong ngtra bénh béo phi, téng lipit huyét, tiéu duong, bién chimg tiéu
duong, va hoi chimg chuyén héa, hop chét nay c6 cong thirc sau day:

[Cong thirc hda hoc 3]

{}
0 Hothr —x— Y4

Ri R2

R3 R4

HN

trong do:

mdi nhém trong s6 R1, R2, R3, va R4 1a H hoic tuong tu;
HetAr 13 vong di vong thom tuy y duoc thé;

X 1a alkylen thip ty y dugc thé hodc twong tu;

Y la carbonyl hodc tuong tu;

Ala

[Cong thirc hoa hoc 4]
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hodc tuong tu; va

mdi nhém trong s6 R6 va R7 13 H, alkyl thip tly ¥ dugc thé, hogc tuong tu

(tai lidu sang ché 2).

(3) Hop chit ma c6 hoat tinh {rc ché serin proteaza va 13 hitu ich trong diéu tri
hodc phong ngtra bénh béo phi, tdng lipit huyét, tidu duong, cac bién chung tiéu

duong, va hoi chiung chuyén hoa, hop chét nay c6 cong thirc sau day:

[Cong thtrc hoa hoc 5]
0
®2),
? @ X—I—Y—A
Rt
HN
trong do:

D 13 vong benzen, vong naphthalen, hodc vong pyridin;

Het 1a vong di vong;

R1 la H hodc tuong tu;

R2 14 nitro, alkyl thap, hogc twong tu;

X 1a alkylen thip tiy y duoc thé;

7 13 -N(R3)- (trong d6 R3 1a H, alkyl thip tiy y dugc thé, xycloalky! thap tuy y
duoc thé, hoic tuong tu);

Y 14 lién két don hoic -(CH,)p-C(R4a)(R4b)-(CH,)g- (trong d6 mbi nhém trong
sb R4a va R4b 13 H, alkyl thip, hogc aralkyl, va mbi nhom trong sb p va q 1a sb
nguyén trong khoang tur 0 dén 5); va

A 12 -CO,R6 (trong d6 R6 13 H hoic alkyl thap) hogc

[Cong thirc hoa hoc 6]

N—Q—COR7
0 R5
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(trong d6 Q la alkylen thap tiy y dugc thé, va R7 1a H hoic alkyl thap)

(tai liéu sang ché 3).

(4) Hop chit ma c6 hoat chét e ché enteropeptidaza va 1a hiru ich trong diéu tri
ho#c phong ngira bénh béo phi va cac bénh lién quan dén chuyén hoéa chat béo
bét thuong, hop chét nay c6 cong thirc sau day:

[Cbng thirc hda hoc 7]

1
W-X B.
™z
RA‘»"N st

trong do:
B 1a boron;
W 14 nhom chtrc chira nito;

[Cong thirc hoa hoc 8]

X 1a lién két (CX'X*)p;
m&i nhém trong s6 Y va Z 1a OH, hoic (trong d6 R 1a alkyl), vong dong vong,
vong di vong, hodc tuong tu;

R! 1a aminoaxyl, axyl, hodc tuong tu; va
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R?1a H, alkyl, hodc OR (trong d6 R 1a H hoic alkyl)

(tai liéu sang ché 4).

(5) Hop chét ma c6 hoat tinh trc ché serin proteaza va 13 hitu ich trong didu tri
hodc phong ngtra bénh béo phi, tiéu dudng, v.v., hop chit nay cé cong thirc sau:

[Cong thirc hoa hoc 9]

Q O
S

"\ "

R1 RZ2

HN" “NH

trong do:

mdi nhém trong s6 R' va R? 13 alkyl hoic twong ty; va
X 13 -OR?, -NR*R’, hoic tuong tu
(tai liéu sang ché 5).

Danh muc tai liéu trich dan

Tai liéu séng ché

Tai liéu séng ché 1: W02013/039187
Tai liéu sang ché 2: W02011/071048
Tai lidu séng ché 3: W02012/169579
Tai lidu sang ché 4: W02009/071601
Tai liéu sang ché 5: W02013/187533
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Ban chit ky thuét ciia sing ché

Vén dé duogc giai quyét boi sang ché

Muc dich cta sang ché 1a nhim d& xuit hop chét di vong ngung tu ma c6
hoat tinh (¢ ché enteropeptidaza vuot troi va 13 hitu ich trong diéu tri hodc
phong ngtra bénh béo phi, tidu duong, va dugc phim chira hop chét nay.
Céch thire giai quyét van dé

Céc tac gia sang ché da thuc hién cdc nghién clru sau rong dé dat duge
muc dich trén va tir 46 hoan thanh sang ché nho phat hién ra ring hop chét c6
cong thirc (I) dudi day c6 hoat tinh e ché enteropeptidaza vuot troi.

Theo d6, sang ché 1 nhu sau:
[1] Hop chét c6 cong thirc (I):
[Cong thirc hda hoc 10]

O

N/R2
i /‘\/\@) FIU
NH Q)]\O &
H N)LN
2 H 4

trong do:

(1)

vong A 1a vong benzen tuy y dugc thé bing 1 dén 3 phén ti thé duoc chon tir
nguyén tur halogen va nhom C,.¢ alkyl;

R' 14 nguyén tir hydro hodc nhém C alkyl dugc thé bang nhém COOH; va
R? 14 nhém C, alkyl duoc thé bing mot hodc hai nhém COOH va tuy y dugc
thé thém bang nhém SO;H,

hoic mudi ctia né (sau day doi khi dwoc goi 14 hop chét (I)).

[2] Hop chét theo muc [1] néu trén hodc mudi ctia nd, trong dé R' 13 nguyén tir
hydro hoac nhom C,.¢ alkyl dugc thé bang mot nhém COOH.

[3] Hop chét theo muc [1] néu trén hodc mudi ctia nd, trong d6 R 13 nhém C ¢

alkyl duoc thé bing mét hoic hai nhém COOH.
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[4] Hop chét theo muc [1] néu trén hodc mudi cia nd, trong d6 vong A la vong
benzen tuy y dugc thé bang 1 dén 3 phén ttr thé duge chon tir nguyén tir halogen
va nhém Ci alkyl, R! 13 nguyén tir hydro hogc nhém Ci alkyl dugc thé bang
m6t nhém COOH, va R? 1a nhém Ci. alkyl duoc thé bing mot hogc hai nhom
COOH.
[5] Hop chét theo muc [1] néu trén, trong do hop chét nay 13 axit N-(((35)-6-((4-
carbamimidamidobenzoyl)oxy)-2,3-dihydro-1 -benzofuran-3-yl)axetyl)-L-
aspartic hodc mudi cta né.
[6] Hop chit theo muc [1] néu trén, trong d6 hop chét nay 13 axit N-(((3R)-6-((4-
carbamimidamidobenzoyl)oxy)-2,3-dihydro-1 -benzofuran-3-yl)axetyl)-L-
aspartic hodc mudi ciia nb.
[7] Hop chét theo muc [1] néu trén, trong do hop chét nay 1a axit N-((6-((4-
carbamimidamidobenzoyl)oxy)—4-metyl-2,3-dihydro-1-benzofuran—3-yl)axetyl)—
L-aspartic hodc mudi ctia no.
[8] Dugc phém chira hop chét theo muc [1] néu trén hodc mubi ctia no.
[9] Duoc phém theo muc [8] néu trén, dé st dung lam thubc trc ché
enteropeptidaza.
[10] Dugc phim theo muc [8] néu trén, dé st dung trong phong nglra hodc didu
tri bénh béo phi.
[11] Dugc phém theo muc [8] néu trén, dé st dung trong phong nglra hodc didu
tri bénh tiéu dudng.
[12] Hop chat theo muc [1] néu trén hodc mubi cta né dé st dung trong phong
nglra hodc diéu tri bénh béo phi.
[13] Hop chét theo muc [1] néu trén hodc mudi ciia nd dé stir dung trong phong
nglra hodc diéu tri bénh tiéu duong.
[14] Ché phém chira hgp chét theo muc [1] néu trén hodc mudi cta néd va duge
chét dung ddng thoi.
Hiéu qua vuot trdi clia sang ché

Hop chét (I) c6 hoat tinh trc ché enteropeptidaza vuot troi va la hitu ich

trong didu tri hodc phong nglra bénh béo phi va/hodc tiéu dudng.
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MBO ta chi tiét sang ché

Sang ché duoc md ta chi tiét sau day.

Dinh nghia vé& mdi phan tir thé dugc st dung trong séng ché duoc mb ta
chi tiét duéi day. Trir khi c6 quy dinh khac, mdi phan tir thé c6 dinh nghia sau.

Theo sang ché, cac vi du vé "nguyén ti halogen” bao gbm flo, clo, brom
va iot.

Theo sang ché, cac vi du vé “nhém C g alkyl” bao gém metyl, etyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, 1-etylpropyl, hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl,
3,3-dimetylbutyl va 2-etylbutyl.

Sau day, mdi ky hiéu cta cong thirc (I) dugc md ta trong phan tiép theo.

Vong A 14 vong benzen tity ¥ duoc thé bing 1 dén 3 (t6t hon 12 1) phan
ttr thé duge chon tir nguyén tir halogen va nhém C.¢ alkyl.

Khi s phan tir thé bang 2 trd 1én, phan tir thé tuong tmg c6 thé gibng
hodc khac nhau.

Vong A 14 vong benzen tiry y dugc thé bing 1 dén 3 (t6t hon 1 1) phan
ttr thé duge chon tir nguyén tir halogen (vi du nguyén tir flo) va nhém C, alkyl
(vi du metyl), tot hon 13 vong benzen.

R' 14 nguyén tr hydro hodc nhém C, alkyl (vi du metyl, etyl) duoc thé
bing COOH.

R! t4t hon 1 nguyén tir hydro hodc nhém C ¢ alkyl (vi du metyl, etyl)
dugc thé bing mot nhém COOH, t6t hon nita 13 nguyén ti hydro.

R? 1a nhém C,¢ alkyl (vi du metyl, etyl, propyl) dugc thé bang mot hodc
hai nhém COOH va tiy v duoc thé tiép béi SO;H.

R? t6t hon 12 nhém C .6 alkyl (vi du metyl, etyl, propyl) duge thé bang
mdt hodc hai nhém COOH, tét hon nita 1a nhém C ¢ alkyl (vi du etyl) dugc thé
bang hai COOH.

Trong cong thirc (I), cau trac mot phén c6 cong thirc (11):

[Cong thire hda hoc 11]
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O
z" (1 1)

t6t hon 13 cdu tric c6 cong thire (I11):

[Cong thirc hoda hoc 12]

E 7 (111)

Céc vi du cu thé vé hop chét duge uu tién (I) bao gbm cac hop chét sau:
{Hop chat A}
hop chét (I) trong d6:
vong A la vong benzen tuy y dugc thé bang 1 dén 3 (tét hon1a 1) phén tir thé
dugc chon tir nguyén tir halogen (vi du nguyén tir flo) va nhém Cy alkyl (vi du
metyl);
R' I3 nguyén tir hydro hoic nhém Cy. alkyl (vi du metyl, etyl) dugc thé bang
mot nhom COOH; va
R? 12 nhém C .6 alkyl (vi du metyl, etyl, propyl) dugc thé bang mét hozc hai
nhém COOH.
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{Hop chit B}

hop chét (I) trong dé:

vong A 1a vong benzen;

R' 1a nguyén tir hydro; va

R? 12 nhém C alkyl (vi du etyl) dugc thé bang hai COOH.

Céc vi du v& mudi cia hop chit co c6ng.th1'rc (1) bao gdm céc mudi kim
loai, cac mubi amoni, cidc mudi cé cac bazo hitu co, cac mudi c6 céc axit v co,
cac mudi co cac axit hitu co, cac mubi cé cac axit amino kiém hodc axit.

Céc vi du duogc wu tién vé& mudi kim loai bao gf“)m cac mudi kim loai
kiém nhu mudi natri, mudi kali; cac mubi kim loai kidm thé nhu mudi canxi,
mubi magié, mudi bari; mudi nhém.

Céc vi du dugc uu tién vé& mubi ¢ bazo hitu co bao gém cac mudi co
trimetylamin, trietylamin, pyridin, picolin, 2,6-lutidin, etanolamin, dietanolamin,
trietanolamin, xyclohexylamin, dixyclohexylamin, N,N'-dibenzyletylenediamin.

Céc vi du duoc uu tién vé& mubi cia axit vo co bao g(‘A)m cac mudi cia
axit clohydric, axit bromhydric, axit nitric, axit sulfuric, axit phosphoric.

Céc vi du dugc uu tién vé& mubi ctia axit hitu co gém cac mudi cua axit
formic, axit axetic, axit trifluoroaxetic, axit phthalic, axit fumaric, axit oxalic,
axit tartaric, axit maleic, axit xitric, axit sucxinic, axit malic, axit metansulfonic,
axit benzensulfonic, axit p-toluensulfonic.

Céc vi du duoc uu tién vé mudi cé axi amino kidém bao gdm cac mudi co
arginin, lysin, ornithin. Céc vi du dugc uu tién v& mudi cua axit amin axit bao
gdm cac mudi clia axit aspartic, axit glutamic.

Trong cac mudi néu trén, mudi duge dung 13 duge uu tién.

Hop chét (I) c6 thé duoc str dung dudi dang tién duoc chét.

Tién dugc chét ctia hop chét (I) 1a hop chét ma dwgc chuyén héa thanh
hop chit (I) v6i phan ing do enzim, axit da day, v.v. trong diéu kién sinh Iy
trong co thé sdng, tirc 13, hop chit ma duge chuyén héa thanh hop chét (I) nho
qua trinh oxy hoéa, khir, thiy phén, v.v. béng enzym; Hop chét ma duoc chuyén
héa thanh hop chét (I) nhe thily phan v.v. do axit da day.
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Céc vi du v& tién dugc chét ctia hop chét (I) bao gdm: hop chét trong d6
anﬁnocﬁahqpchéta)duqcaxthéa,dkylhéahoécphoqﬂnnylhéa(viduhqp
chét trong d6 amino ctia hop chét (I) dugc eicosano héa, alanyl hoa,
pentylaminocarbonyl héa, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metoxycarbonyl
hoa, tetrahydrofuranyl héa, pyrrolidylmetyl hoa, pivaloyloxymetyl héa hodc
tert-butyl hoa, va tuong tu); hop chét trong d6 hydro ctia hop chat (I) duoc axyl
hoéa, alkyl hoa, phosphoryl héa hodc borat hoéa (vi du hop chét trong d6 hydroxy
cua ho'p chét (I) dugc axetyl hda, palmitoyl hda, propanoyl héa, pivaloyl hoa,
sucxinyl héa, fumaryl héa, alanyl héa hodc dimetylaminometylcarbonyl hoa);
hop chét trong d6 carboxy cua hop chét (I) dugc este hoa hodc amit hoa (vi du
hop chét trong d6 carboxy ctia hop chét (I) 1a C, alkyl dugc este hoa, phenyl
duoc este hoa, carboxymetyl duge este hoa, dimetylaminometyl dugc este hoa,
pivaloyloxymetyl dugc este hoa, etoxycarbonyloxyetyl dugc este hoa, phthalidyl
duoc este hoa, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metyl dugc este hoa,
xyclohexyloxycarbonyletyl dugc este hoa hodc dugc metylamit hoa va tuong tu.

Trong s d6, tot hon 13 cac hop chit ma trong d6 carboxy ctia hop chit
(I) duoc este hda véi Cy6 alkyl nhu metyl, etyl, tert-butyl va tuong tu duogc su
dung. Céc hop chét nay c6 thé duoc didu ché tir hop chat (I) bang phuong phap
da biét.

Tién dugc chit ciia hop chét (I) con c6 thé 12 mot hop chit ma duoc
chuyén hoa thanh hop chét (1) trong diéu kién sinh ly, nhu céc diéu kién sinh 1y
duoc mo ta trong tai liéu [YAKUHIN no KATHATSU (Development of
Pharmaceuticals), Tap 7, Design of Molecules, cac trang 163-198, do
HIROKAWA SHOTEN xuét ban nim 1990).

Theo sang ché, tién duoc chit c6 thé tao thanh mudi. Cac vi du vé mubi
nhu vy bao gém céc céc mudi d3 dugc 14y 1am vi dy vé mudi ctia hop chit c6
cong thic (I) néu trén.

Cac phuong phép didu ché hop chit theo sang ché duoc mo ta trong
phén dudi day.
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Trong cac phuong phéap didu ché duoc dua ra dudi day, cac chat phan
Ung hodc céc vat li¢u khoi dau dugc sir dung trong tirmg budce va mdi hop chét
trong sb céc hop chét thu duoc c6 thé tao thanh mudi. Cac vi dy v& mubi nhu
véy bao gdm mudi twong tu nhu mudi ctia hop chét theo sang ché néu trén va
tuong tu.

Néu hop chét thu dugc trong mdi budc 12 hop chét ty do, nd c6 thé duoc
chuyén héa thanh mudi dugc quan tim bing phuong phap da biét. Nguoc lai,
néu hop chét thu dugc trong mdi budc 12 mubi, né c6 thé duge chuyén héa thanh
dang tu do hodc dang khac cua mudi dugc quan tAm bang phuong phap da biét.

Hop chét thu dugc trong mdi bude c6 thé dugc st dung trong phan (ng
tiép theo mot cach tryc tiép & dang dung dich phén ng ctia né hodc sau khi thu
duoc & dang san pham tho. Ngoai ra, hop chét thu dugc trong mdi budc 6 thé
duoc phan tich va/hodc dugce tinh ché tir hdn hop phén ung bang cac phuong
phap phén tach nhw ¢, két tinh, két tinh lai, chung cAt, chiét dung méi, phan
doan, sic ky va phuong phép tuong tu theo phurong phap thong thuong.

Néu céc hop chét ciia chat phan tmg hogc vat ligu khoi dau cho méi bude
13 sén c6 trén thi trudng, cac san phim sén ¢ trén thi trudng nay cd thé dugc sir
dung mot céch tryc tiép.

Déi voi phan tmg trong mdi budc, thoi gian phan tmg c6 thé khac nhau
tuy thudc vao chét phan tmg hogic dung mdi dugc st dung va thong thudng la tir
1 phut dén 48 gid, t6t hon 1a tir 10 phut dén 8 gio, trir khi c6 quy dinh khéc.

Déi véi phan tng trong mdi budc, nhiét dé phan tmg c6 thé khéc nhau
tuy thude vao chét phan tmg hodc dung méi dugc sir dung va thong thudng la tir
278°C ("C” 14 "d6 Celsius") dén 300°C, tt hon 14 tir -78°C dén 150°C, trir khi c6
quy dinh khac.

Déi voi phan tmg trong mdi bude, ap sult c6 thé khac nhau tity thude
vao chit phan ng hodc dung méi dugc sir dung va thong thuong la latm dén
20atm, t&t hon 1a tir latm dén 3atm, trlr khi ¢6 quy dinh khac.

Péi v6i phan tmg trong mdi budc, vi du, thiét bi tbng hop vi séng nhu

Initiator duoc san xuét boi Cong ty Biotage Japan Ltd. va thiét bi trong tu c6
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thé duoc sir dung. Nhiét do phan tng c6 th khac nhau tity thude vio chét phan
tmg ho#c dung mdi dugc st dung va thong thuong 1a tir nhiét do trong phong
dén 300°C, tét hon 12 tir 50°C dén 250°C, trir khi c6 quy dinh khéc. Thoi gian
phén ing co thé khac nhau tiy thudc vao chét phan ng hodc dung méi dugc sir
dung v thong thuomg 13 tir 1 phut dén 48 gid, tt hon 1a tir 1 phat dén 8 gid, trir
khi c6 quy dinh khac.

Déi véi phan tmg trong mdi bude, chét phan tng dugc st dung voi
lwong ndm trong khoang tr 0,5 duong lugng dén 20 duong luong, t6t hon 14 tir
0,8 duong luong dén 5 duong luong, tinh theo co chét, trir khi c¢6 quy dinh khéc.
Néu chit phan tmg dugc st dung lam chét xuc tac, chat phan tmg dugc st dung
tir 0,001 duong lwong dén 1 duong lugng, t6t hon 12 0,01 dwong lwong dén 0,2
duong lugng, tinh theo co chét. Néu chét phan tmg ciing dugc coi 1a dung mdi
phan Ung thi chét phan tmg dugc st dung trong tdng luong dung moi.

Déi véi phan tmg trong mdi bude, phan tmg dugc thuc hig¢n khong co
dung mdi hodc sau khi hoa tan hodc huyén phu trong dung méi phu hop, trir khi
¢6 quy dinh khac. Cac vi du cu thé vé dung mdi bao gdm cac dung méi dugc md
ta trong cac vi dy va phén sau day:
c4c ruou: metanol, etanol, ruou tert-butyl, 2-metoxyetanol, v.v.;
cac éte: éte dietyl, éte diphenyl, tetrahydrofuran, 1,2-dimetoxyetan, v.v.;
cac hydrocarbon thom: chlorobenzen, toluen, xylen, v.v.;
cac hydrocarbon no: xyclohexan, hexan, v.v.;
cac amit: N,N-dimetylformamit, N-metylpyrrolidon, v.v.;
cac hydrocarbon halogen héa: dichlorometan, carbon tetraclorua, v.v.;
cdc nitril: axetonitril, v.v.;
cac sulfoxit: dimetyl sulfoxit, v.v.;
cac bazo hitu co thom: pyridin, v.v.;
axit anhydrit: axetic anhydrit, v.v.;
 céc axit hitu co: axit formic, axit axetic, axit trifluoroaxetic, v.v.;
céc axit vo co: axit clohydric, axit sulfuric, v.v.;

cac este: etyl axetat, v.v.;
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c4c keton: axeton, metyl etyl keton, v.v.; va
nudc.

Cac dung moi nay co thé duoc sir dung & dang hdn hgp bao gbm hai
hodc nhiéu dung méi véi ty 1¢ thich hop.

Néu bazo duge sir dung cho phan ting trong mdi budc, bazo bét ky trong
sb cc bazo sau day ho#ic cic bazo duge md ta trong céc vi dy, chéng han, c6 thé
dugc str dung:
cac bazo vd co: natri hydroxit, magié€ hydroxit, v.v.;
cac mudi kiém: natri carbonat, canxi carbonat, natri bicarbonat, v.v.;
c4c bazo hitu co: trietylamin, dietylamin, pyridin, 4-dimetylaminopyridin, N,N-
dimetylanilin, 1,4-diazabixyclo[2,2,2]oxtan, 1,8-diazabixyclo[5,4,0]-7-undexen,
imidazol, piperidin, v.v.;
céc alkoxit kim loai: natri etoxit, kali tert-butoxit, v.v.;
cac hydrua kim loai kiém: natri hydrua, v.v.;
céc amit kim loai: natri amit, lithi diisopropylamit, lithi hexametyldisilazit, v.v.;
va céc lithi hitu co: n-butyllithi, v.v..

* Néu axit hodc chét xtc tac axit dugc stt dung cho phan Umg trong mdi
budc, chat bt ky trong sd cac axit hoic chét xtc tac axit sau day hodic céc axit
hodc cac chét xtc tac axit dugc md ta trong céac vi dy, vi dy, dugc st dung:
céc axit vo co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit
phosphoric, v.v.;
cac axit hitu co: axit axetic, axit trifluoroaxetic, axit xitric, axit p-toluensulfonic,
axit 10-camphorsulfonic, v.v.; va
cac axit Lewis: phirc chat boron triflorua-dietyl ete, k&m iodua, nhom clorua
khan, k&m clorua khan, sat clorua khan, v.v..

Phan tng trong mdi budc duge thuc hién theo phwong phap da biét, vi
du, phuong phép dugc md ta trong tai liéu Jikken Kagaku Koza (Enxyclopedia
of Experimental Chemistry in English), tai ban 1an thir 5, tap 13-10 (do The
Chemical Society of Japan bién tip); tai liéu Shin Jikken Kagaku Koza (New
Enxyclopedia of Experimental Chemistry in English), tap 14-15 (do The
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Chemical Society of Japan bién tip); Reactions and Syntheses in the Organic
Chemistry Laboratory, Revised, 2nd Ed. (L. F. Tietze, Th. Eicher, Nankodo Co.,
Ltd.); Revised Organic Name Reactions; The Reaction Mechanism va Essence
(Hideo Togo, Kodansha Ltd.); ORGANIC SYNTHESES Collective Volume I-
VII (John Wiley & Sons Inc.); Modern Organic Synthesis in the Laboratory
Collection of Standard Experimental Procedures (Jie Jack Li, OXFORD
UNIVERSITY Press); Comprehensive Heteroxyclic Chemistry III, Vol. 1-14
(Elsevier B.V.); Strategic Applications of Named Reactions in Organic
Synthesis (translated by Kiyoshi Tomioka, published by Kagaku-Dojin
Publishing Company, INC); Comprehensive Organic Transformations (VCH
Publishers Inc.) (1989), v.v., hodc phuong phap dugc mo ta trong cac vi dy, trir
khi ¢6 quy dinh khéc.

Phan tmg bao vé hodc loai bdé nhém bao vé clia nhdm chire trong mdi
budc duoc thuc hién theo phuong phap da biét, vi dy, phuong phép duge md ta
trong tai liéu "Protective Groups in Organic Synthesis”, tai ban 14n thir 4
(Theodora W. Greene, Peter G. M. Wuts), Wiley-Interscience (2007);
"Protecting Groups 3rd Ed.”(P.J. Kocienski), Thieme Medical Publishers (2004),
v.v., hodc phuong phap dugc mo ta trong cac vi du. Cac vi du vé cac nhoém bao
vé d6i v6i nhém hydroxyl hodc nhém phenolic hydroxyl ctia rugu hodc tuong tu
bao gém cac nhom bao vé loai éte nhu été metoxymetyl, éte benzyl, éte t-
butyldimetylsilyl, éte tetrahydropyranyl, va nhom tuong ty; cdc nhom bao vé
loai este axit carboxylic nhu este axit axetic va nhom tuong tu; cac nhom bao vé
loai este axit sulfonic nhu este axit metansulfonic va nhém twong tu; cac nhom
bao vé loai este axit carbonic nhu t-butyl carbonat va nhom tuong tu; v.v..

Céc vi du vé cac nhém bao vé ddi v&i nhém carbonhyl ctia aldehyt bao
gdm cac nhom bao vé loai axetal nhur dimetyl axetal va nhom tuong tur; cac
nhom bao vé loai axetal vong nhu 1,3-dioxan vong va nhom tuong tu; v.v..

Céc vi du vé cac nhém bao vé ddi véi nhom carbonyl ctia keton bao gbm
cac nhéom bao vé loai ketal nhu dimetyl ketal va nhdm tuong tu; cidc nhom bao

vé loai ketal vong nhu 1,3-dioxan vong va nhém tuong tu; cac nhom bao vé loai
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oxim nhu O-metyloxim va nhém tuong tu; cac nhom bao vé loai hydrazon nhu
N,N-dimetylhydrazon va nhom tuong tu; v.v..

Céc vi du vé& cac nhém bao vé ddi v6i nhém carboxyl bao gbm cac nhém
b&o vé loai este nhu metyl este va nhom twong ty; cac nhom bao vé loai amit
nhu N,N-dimetylamit va nhom tuong ty; v.v..

Céc vi du vé cac nhom bao vé d6i véi thiol bao gém cac nhom bao vé
loai éte nhu benzylthio &te va nhém twong tw; cac nhom bao vé loai este nhu
este axit thioaxetic, thiocarbonat, thiocarbamat, va nhém tuong tu; v.v..

Céc vi du v& cac nhém bao vé ddi v6i nhém amino hodc vong di vong
thom nhu imidazol, pyrrol, indol, hoéc tuong tu bao gém c4c nhom bao vé loai
carbamat nhu benzyl carbamat va nhém tuong ty; cic nhom bao vé loai amit
nhu axetamit va nhom tuong tu; cac nhom bao vé loai alkylamin nhu N-
triphenylmetylamin va nhém tuong ty; cdc nhom bao v¢ loai sulfonamit nhu
metansulfonamit va nhom tuong tu; v.v..

Nhém bao vé c6 thé dugce loai bd bing phuong phap da biét, vi du,
phuong phap st dung axit, bazo, anh séng tia cyc tim, hydrazin, phenylhydrazin,
natri N-metyldithiocarbamat, tetrabutylamoni florua, paladi axetat, hodc
trialkylsilyl halogenua (vi du trimetylsilyl iodua, trimetylsilyl bromua), phuong
phép khtr, hodc phuong phéap tuong tu.

Trong trudng hop thuc hién phan tmg khir & mdi budc, cac vi du vé chat
khtr duoc st dung bao gébm céc hydrua kim loai nhu lithi nhém hydrua, natri
triaxetoxy borohydrua, natri xyanoborohydriua, diisobutyl nhém hydrua
(DIBAL-H), natri borohydrua, tetrametylamoni triaxetoxy borohydrua, va tuong
tu; cac boran nhu phurc chét boran-tetrahydrofuran va tuong tu; kén Raney;
coban Raney; hydro; axit formic; v.v.. Chét xuc tac nhu paladi-carbon, chét xtc
tac Lindlar, hodic twong tu c6 thé duge st dung trong phuong phép dé khy lién
két d6i cacbon — cacbon hoc lién két ba.

Trong trudong hop thuc hién phan tmg oxy hoa & mdi budc, cac vi du vé
chit oxy héa dugc st dung bao gbm céc peraxit nhu m-chloroperbenzoic

(MCPBA), hydro peroxit, t- axit butyl hydroperoxit, va tuong tu; cac perchlorat
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nhu tetrabutylamoni perchlorat va tuong tu; cac chlorat nhu natri chlorat va
tuong tu; cac clorit nhu natri chlorit va twong tu; cac periodat nhu natri periodat
va tuong tu; cac chit phan (ng iot hoa tri cao nhu iodosylbenzen va tuong ty;
c4c chét phan tng chira mangan nhu mangan dioxit, kali permangan, va twong
tu; cac lead nhu lead tetraaxetat va tuong tu; cac chét phan ng chira crom nhu
pyridin clochromat (PCC), pyridin dichromat (PDC), cac thudc thir Jones, va
tuong tu; cac hop chét halogen nhu N-bromsucxinimit (NBS) va tuong tu; oxi;
ozon; phtrc chét luu huynh trioxit-pyridin; osimi tetraoxit; Selen dioxid; 2,3-
dichloro-5,6-dixyano-1,4-benzoquinon (DDQ); v.v..

Trong trudng hop thuc hién phan Ung tao vong gbc & mdi budc, cac vi
du v& chit khoi dau gbe duge st dung bao gdm cac hop chét azo nhu
azobisisobutyronitril (AIBN) va tuong tu; cac chit khoi dau gbc hoa tan dugce
trong nudc nhur axit 4-4'-azobis-4-xyanopentanoic (ACPA) va tuong tw;
trietylboron trong sy c6 mit cta khong khi hodc oxi; benzoyl peroxit; v.v... Céc
vi du vé chét phan tng gbc duge str dung bao gbm tributylstannan,
tristrimetylsilylsilan, 1,1,2,2-tetraphenyldisilan, diphenylsilan, samari iodua, va
tuong tu.

Trong trudng hop thuc hién phan tmg Wittig & mdi budc, cac vi du vé
thubc thir Wittg bao gdm cac alkyliden phosphoran. Céc alkyliden phosphoran
¢6 thé duoc didu ché bing phuong phap da biét, vi dy, phan ting clia mubi
photphoni véi bazo manh.

Trong trudng hop thyc hién phan tng Horner-Emmons & mdi bude, cic
vi du vé chit phan tmg dugc st dung bao gdm cac este axit phosphonoaxetic
nhu metyl dimetylphosphonoaxetat, etyl dietylphosphonoaxetat, va tuong tu; va
cac bazo nhu céc hydrua kim loai kiém, cac lithi hitu co va tuong tu.

Trong truong hop thyc hién phan tmg Friedel-Crafts ¢ mdi buéde, cac vi
du vé chét phan tmg duge stt dung bao gdm axit Lewis va axit clorua hodc chét
alkyl hoa (vi du céc alkyl halogenua , cdc rugu, céc olefin, v.v.). Ngoai ra, axit
hitu co hodc vo co cb thé dugc sir dung thay cho axit Lewis, va axit anhydrit

nhu axetic anhydrit hodc tuong tu co thé dugc sir dung thay cho axit clorua.
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Trong truong hoc phan ing thé than hach thom & mdi budc, nucleophil
(vi du c4c amin, imidazol, v.v.) va bazo (vi du cac mudi kiém, céc bazo hitu co,
v.v.) duoc st dung 1am chét phan {mg.

Trong trudng hgp thyc hién phan ing cong than hach trung gian qua
carbanion, phan g cong 1,4 than hach trung quan qua carbanion (phén tmg
cdng Michael), hodc phan ung thé than hach trung gian qua carbanion & mdi
bude, cac vi du vé bazo duoc sit dung dé tao carbanion bao gdm céc lithi hitu co,
cac alkoxit kim loai, cc bazo v co, cac bazo hitu co va tuong tu.

Trong trudong hgp thuc hién phan ung Grignard & mdi bude, céc vi du vé
thudc thtr Grignard bao gdm céc aryl magié halogenua nhu phenyl magié
bromua va twong tw; va cac alkyl magié halogenua nhu metyl magié€ bromua va
tuong ty. Thubc thir Grignard c6 thé duoc didu ché bang phuong phép da biét, vi
du, phan tng cla alkyl halogenua hodc aryl halogenua véi magié€ kim loai trong
su c6 mit clia éte hodc tetrahydrofuran Iam dung méi.

Trong truong hop thuc hién phan tmg tring ngung Knoevenagel & moi
budc, hop chit metylen hoat tinh dugc cing c¢b canh bing cac nhém dién tir thu
hoi (vi du axit malonic, dietyl malonat, malononitril, v.v.) va bazo (vi du cac
bazo hitu co, cac alkoxit kim loai, cdc bazo vo co) duge str dung lam chét phan
ung.

Trong trudng hop thyc hién phan tng Vilsmeier-Haack & moi budc,
phosphoryl clorua va dan xuét amit (vi du N,N-dimetylformamit, v.v.) dugc st
dung 1am chét phan tng.

Trong truong hop thuc hién phan tmg azit hoa clia cac rugu, cac alkyl
halogenua, hodc cac este axit sulfonic & mdi bude, cac vi du v& chét azit hoa
duoc st dung bao gdbm diphenylphosphorylazit (DPPA), trimetylsilyl azit, natri
azit, va tuong tu. D6i véi phan Gng azit hoa cta cic rugu, vi dy, phuong phap sir
dung diphenylphosphorylazit va 1,8-diazabixyclo[5,4,0]Jundex-7-en (DBU),
phuong phép st dung trimetylsilyl azit va axit Lewis, hodc tuong tu duogc st

dung.
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Trong trudng hop thuc hién phan tmg amin héa khir & mdi bude, cac vi
du vé chét kht dugc str dung bao g@)m natri triaxetoxy borohydrua, natri
xyanoborohydrua, hydrogen, axit formicva tuong tu. Néu chét nén 13 hop chét
amin, c4c vi du vé hop chét carbonyl dugc st dung bao gbm paraformaldehyt
cling nhu c4c aldehyt nhu axetaldehyt va tuong tu va céac keton nhu
xyclohexanon va tuong tu. Néu chét nén 12 hop chét carbonyl, cac vi du vé cac
amin dugc st dung bao gdm cac amin bac mdt nhw amoni, metylamin, va tuong
tu; cdc amin bac hai nhu dimetylamin va tuong tu; v.v..

Trong trudong hop thyc hién phan tmg Mitsunobu ¢ mdi budc, céc este
axit azodicarboxylic (vi du dietyl azodicarboxylat (DEAD), diisopropyl
azodicarboxylat (DIAD), v.v.) va triphenylphosphin dugc sir dung lam chét
phan Ung.

Trong trudng hop thuc hién phan Gng este hoa, phdn img amin hoa, hodc
phan Gng tao thanh ure ¢ mdi bude, cac vi du v& chit phan tmg duoc st dung
bao gdm cac axyl halogenua nhu axit clorua, axit bromua, va tuwong ty; axit
anhydrit, cac este hoat tinh va céc axit carboxylic dd hoat héa nhu este axit
sulfuric va tuong ty. Cac vi du vé chét hoat hoa dbi vdi axit carboxylic bao gbm
cac chit ngung tu carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua (WSCD) va tuong tu; cac chét ngung tu triazin nhu 4-(4,6-
dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium clorua n-hydrat (DMT-MM)
va tuong tu; cac chét ngung tu este axit carbonic nhu 1,1-
carbonyldiimidazole(CDI) va tuong tu; diphenylphosphorylazit (DPPA); mubi
phosphoni benzotriazol-1-yloxy-trisdimetylamino (thudc thir BOP); 2-chloro-1-
metyl-pyridin iodua (thudc thir Mukaiyama); thionyl clorua; cac halo-format
alkyl thp nhu etyl chloroformat va tuong tw; O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluronium hexafluorophosphat (HATU); axit sulfuric; céac
dang két hop cua ching; v.v.. Trong truong hop sir dung chét ngung tu
carbodiimit, chit phu gia nhu 1-hydroxybenzotriazol (HOBt), N-
hydroxysucxinimit (HOSu), dimetylaminopyridin (DMAP), hodc tuong tu c6

thé duoc bd sung thém vao phan tng.
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Trong trudng hgp thuc hién phan tmg ghép cdp ¢ mdi budc, céc vi du vé
chit xtic tac kim loai dugc st dung bao gdm céc hop chét paladi nhu paladi(Il)
axetat, tetrakis(triphenylphosphine)paladi(0), .
dichlorobis(triphenylphosphine)paladi(I),

- dichlorobis(trietylphosphine)paladi(Il), tris(dibenzylideneacetone)dipaladi(0),
1,1'-bis(diphenylphosphino)ferroxen paladi(II) chloride, va twong tu; cac hop
chét nicken nhu tetrakis(triphenylphosphine)nicken (0) va twong tu; cac hop
chit Rodi nhu tris(triphenylphosphine)Rodi(III) clorua va tuong ty; cac hop chét
coban; cac hop chét ddng nhu ddng oxit, dong (1) iodua, va twong tu; cac hop
chét platin; v.v.. Bazo ¢6 thé dugc bd sung thém vao phan ung. Cac vi du vé
bazo nhu vay bao gdm cac bazo vd co, céc mudi kiém, va twong ty.

Trong trudng hop thyc hién phan (ng thiocarbonyl hoa & mdi budc,
théng thuong, diphotpho pentasunphua duge sir dung lam chét thiocarbonyl héa.
Ngoai diphotpho pentasunphua, chét phan ting c6 cau trac 1,3,2,4-
dithiadiphosphetan-2,4-disunphua, nhu 2,4-bis(4-metoxyphenyl-1,3,2,4-
dithiadiphosphetan-2,4-disunphua (thudc thir Lawesson's) hodc tuong tur c6 thé
duogc st dung.

Trong trudng hop thyc hién phan img Wohl-Ziegler mdi buée, cac vi du
v& chét halogen héa dugc st dung bao gdm N-iodosucxinimit, N-
bromosucxinimit (NBS), N-chlorosucxinimit (NCS), brom, sulfuryl clorua, va
twong tu. Nhiét do, anh sang hodc chét khéi tao gbe nhu benzoyl peroxit,
azobisisobutyronitril, hodc trong tur c6 thé duge bd sung vao phan tmg dé tir do
thac ddy phan tmg.

Trong trudng hop thye hién phan tmg halogen héa cua nhom hydroxy &
mdi budc, cac vi du vé chit halogen héa duge sir dung bao gbm axit hydrohalic
va axit halogenua cua axit v co, cu thé, axit clohydric, thionyl clorua, photpho
oxyclorua, hodc tuong tu d6i voi phan tmg clo hoa, va axit bromhydric 48%hoéc
tuong tu d6i v6i phan tmg brom héa. Phuong phap dé thu duoc alkyl halogenua
tir rugu bing phan tng cta triphenylphosphin va carbon tetraclorua hodc carbon

tetrabromua, v.v.. con c6 thé dugc sir dung. ngoai ra, phwong phép dé tong hop
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alkyl halogenua qua 2 budc phan Umg bao gdm chuyén héa rugu thanh este axit
sulfonic va tiép theo 14 phan tmg véi lithi bromua, lithi clorua, hodc hodc natri
iodua, c6 thé dugc st dung.

Trong trudong hop thuc hién phan tng Arbuzov & mdi budc, cac vi du vé
chét phan tmg dugc st dung bao gdm céac alkyl halogenua nhu etyl bromoaxetat
va tuong tu; va cic phosphit nhu trietylphosphit, tri(isopropyl)phosphit, va
tuong tu.

Trong trudng hop thuc hién phan tng este hoa sulfon ¢ moi budc, cic vi
du vé chét sulfon héa dugce st dung bao g6m metansulfonyl clorua, p-
toluensulfonyl clorua, metansulfonic anhydrit, p-toluensulfonic anhydrit, va
twong tu.

Trong truong hop thuc hién phan Uimg thﬁy phan & mdi budc, axit hodc
bazo dugc st dung lam chét phan Gng. Péi v6i phan tng thiy phén axit cia este
t-butyl, axit formictrietylsilan, hodc twong tur c6 thd dugc bd sung dé biy hoan
nguyén cac san pham phu t-butyl cation.

Trong truong hop thuc hién phan tmg loai nuéc ¢ mdi buéde, céc vi du vé
chét loai nudc duge sit dyng bao gdm axit sulfuric, diphotpho pentaoxit,
photpho oxyclorua, N,N'-dixyclohexylcarbodiimit, alumina, axit polyphosphoric,
va tuong tu.

Trong sb cac hop chét (1), hop chét (6) c6 thé duoc diéu ché bang
phuong phép néu dudi day tir hop chét (1) hoge hop chat (2).

[Cong thirc hoa hoc 13]
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trong d6 R'" 1a nguyén tir hydro hodc nhém Ci.¢ alkyl duoc thé bang
nhom tert-butoxycarbonyl; R* 13 nhém C. alkyl dugc thé béng mot hoac hai
nhém tert-butoxycarbonyl; R 1a nhém C ¢ alkyl; va céc ky hiéu khéac 1a nhu
duoc dinh nghia & trén,

mdi hop chét (1) va hop chit (2) c6 thé duge didu ché bang phuong phap
da biét.

Hop chét (6) con c6 thé duoc didu ché bing phuong phap sau day tir hop
chét (3).
[Cong thirc hda hoc 14]

Phén (rng amit ho:’®§§ Phén irng este hdawoj’j’(‘
Qio

trong d6 R'” 1a nguyén tir hydro hogic nhém Cy alkyl duoc thé bing

HN Phin ing guanidin hoa Hah‘

nhom benzyloxycarbonyl; R?” 13 nhém C.6 alkyl duge thé béng mot hodc hai
nhém benzyloxycarbonyl; va cac ky hiéu khac 1a nhu duoc dinh nghia & trén.

Hop chit (6) c6 thé duoc didu ché bang phan ting xyanamit véi hop chat
(9) trong diéu kién axit.

Hop chit (I) ¢6 thd c6 cac chit ddng phan nhu cac chét ddng phan quang,
céc chét ddng phan 1ap th8, cac chit ddng phén vi tri, cac chét ddng phan quay
va tuong tu. Trong truong hop nhu vy, tht ca cac chat ddng phan nay va cac
h3n hop clia né con c6 thé duge bd sung vio hop chét (I). Vi du, néu hop chat
(1) c6 cac chét ddng phan quang, cic chét ddng phan quang dugc phén giai tir
chét triét quang con c6 th8 duoc bao gdm trong hop chit (I). Timg chét ddng
phén trong sd cac chét ddng phan nay co thé thu duoc & dang hop chit riéng ré
bang cac phurong phép téng hop, cac phuong phép phan tach (vi du cd, chiét
dung moi, sic ky cdt, két tinh lai, v.v.), cac phuong phéap phén giai quang hoc
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(vi dy phuong phap két tinh phan doan, phuong phap cft chiral, phuong phép
khong dbi quang, v.v.) va twong tu da biét.

Hop chét (I) c6 thé 1a céc tinh thé. Cac dang tinh thé don va cac hon hop
da hinh déu duoc bao gém trong hop chat (I). Céc tinh thé c6 thé duoc diéu ché
bing cach két tinh hop chét (I) bang cach sir dung phuong phap két tinh d3 biét.

Ngoai ra, hop chét (I) c6 thé 1a tinh thé két hop dugc dung hogic mubi
tinh thé két hop. Trong ban mé ta nay, tinh thé két hop hozc muéi tinh thé két
hop c6 nghia la chét tinh thé gdm hai hoic nhidu c4c chat cu thé ma 14 cac chat
rén & nhiét nhiét d6 trong phong, mdi chét c6 céc dic tinh vat Iy khac nhau (vi
du chu trac, diém nong chay, nhiét d§ tan chay, kha néng hut 4m, d0 hoa tan,
tinh én dinh, v.v.). Tinh thé két hop hoc mudi tinh thé két hop c6 thé dugc diéu
ché bang phuong phép két tinh két hop da biét.

Theo séng ché, diém noéng chay c6 nghia la diém noéng chay ma duoc do
bang céach st dung, vi du, thiét bi do vi diém noéng chay (Yanaco model MP-
500D hodc Buchi model B-545) hodc thiét bi DSC (phan tich nhiét quét vi sai)
(SEIKO EXSTAR6000), v.v..

Thong thuong, cac diém nong chay co thé thay dbi tiy thudc vao thiét bi
do, cac diéu kién do, v.v. Theo séng ché, c4c tinh thé ¢6 thé 13 céc tinh thé ma c6
gia tri khac céac diém noéng chay dugc md ta trong ban mo ta nay, mién 13 gi tri
nay ndm trong gisi han sai sd.

Céc tinh thé cua sang ché nay 1a tuyét voi vé céc dic tinh héa ly (vi du
diém noéng chay, kha niang hoa tan, do 6n dinh) va céc dic tinh sinh hoc (vi du
su bd trf (diic tinh hip thy, sy phan b, su chuyén héa, su bai tiét), sy biéu hién
tinh hidu luc) va 1a hitu ich 1am thudc diéu tri.

Hop chét (I) co thé 1a solvat (vi du hydrat, v.v.) hodc ¢ thé 1a phi solvat
(vi du phi hydrat, v.v.). T4t ca cc dang nay déu dugc bao ham trong hop chét (I).

Hop chit dugc danh dau béng cac chét déng vi (vidu 3y, B, ¢, 8F,
338, 12T v.v.) hodc twong tu cling dugc bao ham trong hop chét ().

Hinh thtrc chuyén héa dotori trong d6 'H duge chuyén héa thanh *H(D)
14 cling dugc bao ham trong hop chét (I).

-25-



27014

Hop chit (I) duge danh diu hoic duoc thé bing chét dong vi c6 thé duoc
sir dung lam, vi duy, chit danh du (chét danh dau PET) dé sir dung trong chup
cat 10p phat xa (PET), va 1 hitu ich trong céc linh vuc chén doan y té va tuong
tu.

Hop chat (I) (sau day dugc goi tét 1a hop chét theo séng ché) c6 hoat tinh
Grc ché enteropeptidaza vuot troi, cu thd, in vivo, va 12 hiru ich lam chét tic ché
enteropepdidaza.

Hop chét theo sang ché c6 doc tinh thép (vi du ddc tinh cép tinh, doc tinh
mén tinh, doc tinh dbi vdi sinh san, doc tinh dbi véi tim, chét gay ung thu). Do
d6, hop chét theo séng ché c6 thd dugc didu ché thanh dugc phim riéng 1& hozic
trong hon hop véi chit mang duge dung hodc tuong tur va do d6 dugce st dung
mét cach an toan cho déng vat c6 va (vi du chudt, chudt nhét, chudt nha, tho,
meo, chd, trau, bo, ctru, khi, nguoi).

Hop chit theo sang ché 13 hitu ich 1am thubc phong nglra hodc didu tri
cac tinh trang bénh hodc cac bénh do enteropeptidaza géy ra.

Hop chit theo sang ché ciing hp thu qua dudng miéng thap va c6 tinh
bn dinh chuyén hoa tuyét voi.

Cu thé, hop chit theo séng ché c6 thé duge st dung lam thude phong
ngura hoac didu tri bénh béo phi trén co s& béo phi triéu ching hodc béo phi don
thudn, c4c tinh trang bénh hodc cac bénh lién quan dén béo phi, rdi loan an udng,
tiéu duong (vi du tiéu duong typ 1, tidu dudng typ 2, tiéu duong thai nghén, tiéu
duong béo phi), tang lipit huyét (vi du ting triglixerit mau, ting cholesterol mau,
LDL cholesterol trong mau cao, HDL-cholesterol trong mau thap, tang lipit
huyét sau khi #n), tdng huyét ap, suy tim, cac bién chimg tiéu duong [vi du bénh
than kinh, bénh than, bénh véng mac, bénh co tim do tiéu duong, duc thuy tinh
thé, bién chtmg mach mau 16n, lodng xuong, hon mé do tiéu dudng, cac bénh
truyén nhiém (vi dy nhiém tring duong hod hép, nhiém tring dudng tiét niéu,
nhidm tring dudng rudt, nhiém khuan dava md mém, nhiém trung chi dudi),
hoai tir tiéu duong, chimg kho miéng, giam thinh lyc, r6i loan mach mau néo,

ri loan tudn hoan méu ngoai vi], hoi chimg chuyén hoa (céc tinh trang bénh co
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tir 3 tinh trang tré 1én duge chon tir ching ting triglixerit (TG) mau, HDL
cholesterol (HDL-C) mau thap, tang huyét ap, béo phi bung va rdi loan dung nap
glucoza), nhugce co, trao nguoc thuc quan va bénh tuong tu.

Hop chét theo sang ché dic biét hitu ich lam thubc phong ngira hoic diéu
tri bénh béo phi hodc thudc phong ngtra hodc diéu tri bénh tiéu dudng dua trén
hoat tinh trc ché enteropeptidaza ctia no.

Céc vi du v& béo phi tridu ching bao gdm béo phi do ndi tiét (vi dy hoi
chimg Cushing, suy giam hoat dong tuyén giap, u déo tuy, béo phi do tiéu dudng
typ 2, suy tuyén can giép, suy tuyén sinh duc), béo phi trung tdm (vi dy béo phi
do ving duéi dbi, hoi chiing thity trén, hoi chimg Kleine-Levin), béo phi do di
truyén (vi du hdi chting Prader-Willi, hdi chimg Laurence-Moon-Biedl), béo phi
do thudc (vi du béo phi gy ra do céc steroit, cac phenothiazin, cic insulin, cac
chét sulfonylurea (SU), cac thudc chen beta) va tuong tu.

Cacvidu vé céc tinh trang bénh hodc céc bénh lién quan dén béo phi
bao gdm rdi loai dung nap glucoza, tiéu duong (dic biét, tiéu dudng typ 2, tiéu
duong gdy béo phi), chuyén hoa lipit bét thuong (tinh trang ¢ nghia gidng nhu
tinh trang tang lipit huyét dudc d& cép & trén), ting huyét ap, suy tim, ting axit
uric mau/gat, gan nhiém m& (bao gbm viém gan nhiém m& khong do ruogu), cac
bénh dong mach vanh (nhdi mau co tim, dau thit nguc), nhdi méu ndo (huyét
khéi nio, con thiéu mau thoang qua), cac bénh xuong hodc khép (viém xuong
khép dau gbi, viém xuong khép hong, thoai hoa dbt séng bién dang/gai xuong
cot sbng, chimg dau lung), hoi chitng ngung tho lac ngli/ hoi ching Pickwick,
rdi loan kinh nguyét (r6i loan chu ky kinh nguyét, mAt mau bét thuong trong giai
doan kinh nguyét va chu ky kinh nguyét, mét kinh, c4c triéu chimg lién quan dén
bét thudng vé kinh nguyét), hdi ching trao d6i chét va tuong tu.

Hiép hoi Tiéu duong Nhat Ban bdo céo tiéu chudn chin doén tiéu duong
vao nam 1999.

Theo béo cdo nay, tiéu dudng 12 trang thai dap ing bét ky luong glucoza
huyét khi doi (ndng d6 glucoza trong huyét tuong tinh mach) 16n hon 126 mg/dl,
tri s6 2 gid (ndng d6 glucoza trong huyét twong tinh mach) 16n hon 200 mg/dl
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trong céc kiém tra dung nap dudng miéng glucoza 75g (75g OGTT), va mic
glucoza huyét binh thuong (ndng d6 glucoza trong huyét twong tinh mach) 16n
hon 200mg/dl. Ngoai ra, trang thai ma khoéng ap dung d6i vé6i bénh tiéu duong
néu trén, va khong phai trang thai c6 “mirc glucoza huyét khi doi (ndng do
glucoza trong huyét tuong tinh mach) thip hon 110 mg/dl hodc tri s6 2 gid
(ndng do glucoza trong huyét twong tinh mach) thip hon 140mg/dl trong kiém
tra dung nap duong miéng glucoza 75g (75g OGTT)” (loai thong thuong) duge
goi la “loai ranh gioi”.

Ngoali ra, ti€u chudn chin doén tiéu duong duge ADA (Hiép hoi Tiéu
dudng Hoa Ky) bao c4o ndm 1997 va WHO (T4 chire Y té thé gidi) béo céo
nam 1998.

Theo céc bdo céo nay, tiéu duong chi trang thai dap Ung muc glucoza
huyét khi d6i (ndng do6 glucoza trong huyét twong tinh mach) 1én hon 126mg/dl
va tri s6 2 gio (néng dd glucoza trong huyét turong tinh mach) 16n hon 200mg/dl
trong kiém tra dung nap dudng miéng glucoza 75g.

Theo céc bio cdo ctia ADA va WHO néu trén, ri loai dung nap glucoza
(IGT) chi trang thai dap tmg murc glucoza huyét khi d6i (ndng d6 glucoza trong
huyét tvong tinh mach) thip hon 126mg/dl va tri s6 2 gid (ndng d6 glucoza
trong huyét tuong tinh mach) cao hon 140mg/dl va thap hon 200mg/dl trong
kiém tra dung nap dudng miéng glucoza 75g. Theo bao cdo clia ADA, trang thai
boc 16 mure glucoza huyét khi doi (ndng d6 glucoza trong huyét twong tinh
mach) 16n hon 110mg/dl va thép hon 126mg/dl duge goi 1a IFG (réi loan
glucoza lac d6i). Mat khac, theo bao céo cia WHO, trang thai IFG (rbi loan
glucoza luc d6i) boc 10 tri s6 2 gid (nbng do glucoza trong huyét tuong tinh
mach) thip hon 140mg/dl trong kiém tra dung nap dudng miéng glucoza 75g
duoc goi 1a IFG (ri loan glucoza lac d6i).

Hop chét theo sang ché cling duoc st dung lam thudc phong ngira hoic
didu tri bénh tidu duodng, tiéu dudng loai ranh gidi, r6i loan dung nap glucoza,
IFG (rbi loan glucoza luc dé6i) va IFG (rdi loan glucoza huyét luc d6i) duoc xac

dinh theo tiéu chi chan doan néu trén. Ngoai ra, hop chét theo sang ché c6 thé
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ngan ngira sy tién trién cua loai ranh gi6i, rdi loan dung nap glucoza, IFG (rbi
loan glucoza ltc d6i) hoic IFG (ri loan glucoza huyét lic d6i) thanh bénh tidu
duong.

Hop chét theo sang ché c6 hoat tinh trc ché tang trong luong co thé va do
d6, c6 thé duogc sir dung 1am chét ¢rc ché ting trong lugng co thé & dong vét c6
vi. Dong vat ¢6 vi ma dugc sir dung hop chét theo séng ché c6 thé 1a dong vat
¢6 vii dugc mong mudn tranh ting trong lwong co thé va co thé 1 dong vét 6
vi bién dbi gen c6 nguy co ting trong lugng co thé hodc c6 thé 1 dong vat co
v bi 4anh hudéng boi bénh 1ién quan dén 16i séng nhu tidu dudng, ting huyét ap
va/hogc tang lipit huyét, v.v. Tang trong luong co thé c6 thé bj gy ra do luqng'
hép thu ché d6 an udng qua mirc hoic céc ché d6 3n ubng khong cén bing vé
dinh dudng hodc ¢ thé bit ngudn tir cac dugc chét dung ddng thoi (vi du céc
thudc 1am man cam véi insulin va trong tu ¢ hoat tinh twong tu d(‘A)ng van
PPAR-gamma, nhu troglitazon, rosiglitazon, englitazon, xiglitazon, pioglitazon
va twong tw). Ngoai ra, ting trong luong co thé cé thé 13 tang trong lwong co thé
trudce khi béo phi hodc co thé 13 ting trong luong co thé & bénh nhan bi bénh
tiéu duong. O tinh trang ndy, bénh tidu dwong dugc xac dinh & c6 BMI (chi s6
khdi co thé: trong lugng co thé (kg)/ [chidu cao (m)]?) 1én hon 25 (theo tidu chi
cua Hoi nghién ctru bénh béo phi Nhat Ban (JASSO)) d6i véi nguoi Nhat ban
hoic ¢6 chi s BMI 16n hon 30 (theo tidu chi cia WHO) db6i v6i ngudi phuong
Tay.

Hop chit theo sang ché con hitu ich 1am thubc phong ngtra hoic diéu tri
hoi ching chuyén hoa. Ty 1& méc bénh tim mach cao déng ké & cac bénh nhén
méc hoi chirng chuyén hoa so véi nhitng bénh nhan c¢6 bénh chi lién quan dén
181 séng. Nhu vay, viéc du phong hodc didu tri hoi chimg chuyén hoa 1a rat quan
trong dé phong ngira bénh tim mach.

Tiéu chi chdn doan hoi chimg chuyén hoéa duge WHO cong b6 nam 1999
va NCEP c6ng bb nim 2001. Theo tiéu chi chan doan cia WHO, ngudi ting
insulin trong méu hoac dung nap glucoza bét thudng theo nhu cdu va hai hogic

nhiéu chirng béo phi ndi tang, rdi loan lipit huyét (TG cao hoac HDL thép) va
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cao huyét 4p duoc chin doén 1a bi hoi chimg chuyén hoa (T4 chitc Y té thé giéi:
dinh nghia, chan doan va phén loai bénh tidu dudng va cac bién ching cau nd.
Phan I: chin doan va phan loai bénh tidu duong, T6 chirc Y té thé gidi, Genevo,
1999). Theo tiéu chi chdn doan ciia Hoi ddng huéng dén diéu tri cho ngudi 16n
I1I thudéc Chuong trinh gido duc Cholesterol quéc gia (huéng dan vé bénh tim do
thiéu mau cuc bd) tai Hoa Ky, ngudi 6 ba trd 1én trong s6 cac hoi ching béo
phi ndi tang, ting triglixerit trong méu, cholesterol HDL thip, ting huyét ap va
dung nap glucoza bét thudng duge chin doan 13 bi hdi ching chuyén hoéa
(Chuong trinh gido duc Cholesterol quéc gia: Tém tt bao céo thir 3 ctia Hoi
ddng chuyén gia Chuong trinh gido duc Cholesterol qudc gia (NCEP) vé phat
hién, danh gié va diéu tri Cholesterol trong méau cao ¢ nguoi trudng thanh (Hoi
ddng diéu tri ngudi trudng thanh III).

Tap chi cua Hiép hdi Y khoa Hoa Ky, tap 285, 2486-2497, 2001).

Hop chét theo sang ché con c6 thé duoc st dung lam thudc phong ngira
hoic didu tri, vi dy, lodng xwong, ching suy mon (vi du suy mon do ung thu,
suy mon lao, suy mon do tiéu dudng, suy mon lién quan dén bénh mau, suy mon
lién quan dén bénh noi tiét, suy mon lién quan dén bénh truyén nhiém hozc suy
mon do hodi chimg suy gidm mién dich méc phai), gan nhiém m&, hdi ching
budng trimg da nang, bénh than (vi dy bénh thén tiéu duong, viém cau than, xo
ctng tiéu cau than, hoi ching than hu, xo cimg mach than do cao huyét ap, bénh
than giai doan cuéi), bénh loan dudng co, nhoi mau co tim, dau thét nguc, rdi
loan mach mau néo (vi du nhdi mau nfo, dot quy), bénh Alzheimer, bénh
Parkinson, r6i loan lo au, mét tri nhé, hdi ching khéang insulin, hdi ching X,
tdng insulin mau, ching di cam do tang insulin mau, tiéu chay mén tinh hodc
cap tinh, bénh viém (vi du viém khép dang thdp man tinh, viém d6t sdng dang
thap, viém khép bién dang, ching dau lung, bénh gut, viém sau chén thuong
ho#c sau hoat dong, phdng rop, dau day than kinh, viém thanh quéan hau, viém
bong dai, viém gan (bao gdm viém gan nhiém m& khong do ruou), viém phdi,
viém tuy, viém rudt non, bénh viém rudt (bao g(‘Sm bénh viém rudt két), viém

rudt két man loét, ton thuong niém mac da day (bao gbm t6n thuong niém mac
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da day gay ra do dung aspirin)), tén thuong niém mac rudt non, kém hép thu, réi
loan chirc ning tinh hoan, hdi ching béo phi ndi tang va thiéu co.

Ngoai ra, hop cht theo sang ché con c6 thé duoc st dung 1am thube
phong ngtra hodc diéu tri cac bénh ung thu khac nhau (dic biét 1a ung tht vi (vi
du ung thu biéu bi trong dng dan sita xam 14n, ung thu bidu bi trong dng dén sira
khong xam 14n, ung thu v dang viém, v.v.), ung thu tuyén tién liét (vi du ung
thu tuyén tién liét phu thuéc hocmon, ung thu tuyén tién liét khong phu thudc
hocmon, v.v.), ung thu tuyén tuy (vi du ung thu béng tuy, v.v.), ung thu da day
(vi du ung thu tuyén giap nhu, ung thu bidu mé tuyén nhay, ung thu biéu mo
tuyén vay, v.v.), ung thu phéi (vi du ung thu phdi té bao khong nhd, ung thu
phdi t& bao nhé, ung thw biéu mé 4c tinh, v.v.), ung thu rudt két (vi du u mé dém
duong tiéu hoa, v.v.), ung thu tryc trang (vi du ung thu tryc két trang gia dinh,
ung thu dai tryc trang di truyén khong da polyp, u md dém dudng tiéu hoa, v.v.),
ung thu rudt non (vi dy u lympho khong Hodgkin, u mé dém dudng tiéu hoa,
v.v.), ung thu thue quan, ung thu ta trang, ung thu ludi, ung thu thanh quén (vi
du ung thu vom hong, ung thu héu hong, ung thur ha héu, v.v.), ung thu tuyén
nudc bot, khdi u ndo (vi du unéo té bao hinh sao, u sao bao 16ng, u ndo té bao
hinh sao lan toa, u sao bao mét biét hoa, v.v.), u than kinh dém, ung thu gan (vi
du ung thu gan nguyén phép, ung thu gan, ung thu 6ng mat ngoai gan, v.v.), ung
thr than (vi du ung thu t& bao than, ung thur t bao ung thu té bao chuyén tiép
ctia bé than va niéu quan, v.v.), ung thu dng mat, ung thu ndi mac tr cung, ung
thu ¢b tir cung, ung thu budng trimg ( vi du ung thu biéu mo budng trimg, ung
thur té bao mam extragonadal, u té bao mam budng trimg, u budng trimg c6 tiém
ning 4c tinh thap, v.v.), ung thu bang quang, ung thu niéu dao, ung thu da (vi du
u 4c tinh ndi nhén (mat), ung thu biéu mé té bao Merkel, v.v.), u mach mau gan,
u lympho éc tinh, khéi u 4c tinh, ung thu tuyén giap (vi du ung thu tuyén giap
thé ty, v.v.), ung thu tuyén cén gidp, ung thu xoang mii, ung thu xoang, u
xuong (vi du, sacom xuong, u Ewing, sarcoma tit cung, sarcoma mo mém, v.v.),
u xo mach, sarcoma vdng mac, ung thu duong vat, ung thu tinh hoan, u rin nhi

(vi du u Wilms’, u thén tré em, v.v.), sarcoma Kaposi, sarcoma Kaposi do AIDS,
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u xoang ham trén, u md bao xo, sarcoma co tron, ung thu mo lién két, bénh bach
cAu (vi dy bach cau dong tly 4c tinh, bach cau nguyén bao cép tinh, v.v.), v.v.).

Hop chét theo séng ché con c6 thé duge st dung dé phong ngira hodc e
ché thtr cép su tién trién cta cac bénh khac nhau néu trén (vi du cac bién cb tim
mach nhu nhdi mau co tim va tuong tw).

Dugc phim chira hop chét theo sang ché co thé thu duoc stir dung hop
chét theo sang ché riéng 1é hoic trong hdn hop véi chat mang dugc dung theo
phuong phép da biét (vi du phwong phép duge md ta trong Dugc dién Nhat Ban,
v.v.) lam phuong phap dé& didu ché ché phim dugc, va dugce st dung an toan
bing dudng miéng hodc dudng ngoai rudt (vi du tiém tinh mach, tiém bép, tiém
dudi da, vao co quan, khoang mili, tiém trong da, béng cach nho mét, qua ndo,
qua truc trang, qua &m dao, qua mang bung, vao bén trong khdi u, vao gan khéi
u, va tuong tu, va st dung truc tiép vao thuong tdn) cho dong vat cé vi, vi du,
c4c vién nén (bao gém céc vién nén bao dudng, cac vién nén bao phim, cac vién
nén ngam dudi ludi, cdc vién nén ra trong miéng, vién nén ngém, va tuong tu),
cac thude vién, cac thube bot, cac thudc hat, cac vién nang (bao gém vién nang
mém, vién vi nang), vién ngdm det, céc siro, cdc chét 16ng, cac dang nhil twong,
céc dang huyén phu, céc ché pham duoc kiém soat giai phéng (vi du céc ché
phim giai phdng nhanh, cac ché pham giai phong chém, cac vién vi nang giai
phoéng cham), cac dang xit, cac phim (vi du cac phim phén rd duong miéng, cac
phim dép dung cho niém mac miéng), cac dang tiém (vi dy tiém dudi da, tiém
tinh mach, tiém bép, tiém phic mac), tiém truyén, cac ché phim dang cho da,
cac thude md, céc thube nudce, cac miéng dan, cac vién dan (vi du thudc dan dit
hdu mon, thudc dan dat 4m dao), cac vién bot, cac ché phérn dung duong miii,
céc ché phim dung cho phoi (hit), thudc nho mét, va tuong tu.

Trong khi bao ché ché phidm duong ubng, c6 thé ap dung bao néu can
thit véi muc dich tao huong vi, dac tinh rudt hodc do bén.

Céc vi du vé 16p bao duge st dung dé bao bao gém 16p bao dudng, 16p
bao phim, 16p bao phim rudt va 16p bao phim giai phong chém.
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Surcoza dugc st dung 1am 16p bao dudng. Ngoai ra, mdt hodc nhiéu loai
duogc chon tir bot tan, canxi carbonat két tua, gelatin, gdm arabic, pullulan, sap
carnauba va tuong tu co thé duge st dung két hop.

Céc vi du vé 16p bao phim chira nuéc bao gdm céc polime xenluloza nhu

nhu hydroxypropyl xenluloza , hydroxypropylmetyl xenluloza,
hydroxyetyl xenluloza, xenluloza metylhydroxyetyl xenluloza v.v.; cac polime
tdng hop nhu polyvinylaxetal dietylaminoaxetat, aminoalkyl metacrylat
copolyme E [Eudragit E (tén thwong mai)], polyvinylpyrrolidon v.v.; va cac
polysacarit nhu pullulan v.v..

Céc vi du v& 16p bao phim rudt bao gdm cac xenluloza polime nhu
hydroxypropylmetyl xenluloza phthalat, hydroxypropylmetyl xenluloza axetat
sucxinat, carboxymetyletyl xenluloza, xenluloza axetat phthalat v.v.; cac polime
acrylic nhu copolyme axit methacrylic L [Eudragit L (t€n thuong mai)],
copolyme axit methacrylic LD [Eudragit L-30D55 (tén thuong mai)], copolyme
axit methacrylic S [Eudragit S (tén thwong mai)] v.v.; va cac chét trong tu nhién
nhu sen lc, v.v..

Céc vi du vé 16p bao phim giai phong chim bao gbm cac polime
xenluloza nhu etyl xenluloza v.v.; va céc polime acrylic nhu copolyme
aminoalkyl methacrylat RS [Eudragit RS (tén thuong mai)], huyén phu
copolyme etyl acrylate-metyl methacrylat [Eudragit NE (tén thuong mai)] v.v..

Céc 16p bao néu trén co6 thé dugc str dung sau khi tron 13n hai hodc nhiéu
loai & cac ty 1€ phu hop. Pé bao, vi du chit chin 4nh sang nhu oxit titan, oxit
ddng do va tuong ty 6 thé dugc st dung.

I{wnluqngcﬁahqpchtheoséngchéhongchéphénldugclékhoéng
tir 0,01 dén khoang 100% khéi lugng ctia toan ché phim. Liéu lugng khéac nhau
tuy thudc vao déi tuwong st dung, dudng sir dung, bénh, triéu chung va yéu to
twong tu. Vidu, néu hop chét theo sang ché duoc str dung dudng miéng cho
bénh nhén bi tiéu dudng (trong lugng co thé: khoang 60kg), lidu hang ngay 1a
khoang tir 0,01 dén khoang 30mg/kg trong lugng co thé, t6t hon 1a tir 0,1 dén
khoang 20mg/kg trong luong co thé, t6t hon nita 13 tir khoang 1 dén 20mg/kg
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trong lwong co thé, thanh phan hoat tinh [Hop cht theo sang ché]. Liu nay c6
thé duogc st dung mot 14n hoic chia nhiéu 1an mot ngay (vidu 1l dén 3 14n mot
ngay)

Céc vi du vé chit mang dugc dung dugc d& cap & trén bao gém cac chét
mang hitu co hodc v6 co khac nhau ma thuong dugc sir dung lam cac chét diéu
ché. Céc vi du bao gém: cac tac duogc, cac chét bdi tron, céac chat gén két, va cac
chét phan ra dbi véi cac ché phém ran; cac dung moi, cac chét hoa tan, c4c chét
huyén phu, cac chét déng truong, cac chit dém, va cac chét 1am ém diu d6i véi
céc ché phdm long; va twong tu. Ngoai ra, néu cin thiét, cic chét phu gia thong
thudng nhu chat bao quan, chit chéng oxy héa, chit tao mau, chét lam ngot,
chét hép thu, chit 1am uét va tuong tur con cé thé duoc sir dung.

Cac vidu vé t4 dugc bao gém lactoza, sucroza, D-mannitol, tinh bot,
tinh bot ngd, xenluloza két tinh, axit silixic khan sang va twong tu.

Céc vi du vé chit 1am tron bao gdm magié stearat, canxi stearat, bt tan,
keo silica va tuong tu.

Céc vi du vé chit gén két bao gdm xenluloza két tinh, sucroza, D-
mannitol, dextrin, hydroxypropylxenluloza, hydroxypropylmetylxenluloza,
polyvinylpyrrolidon, tinh bdt, sucroza, gelatin, metylxenluloza,
carboxymetylxenluloza natri va tuong tu.

Céc vi du vé chét tan rd bao gdm tinh bdt, carboxymetylxenluloza, canxi
carboxymetylxenluloza, natri tinh bdt carboxymetyl, L-hydroxypropylxenluloza
va tuong tu.

Céc vi du vé& dung méi bao gdm nuéc tiém, rugu, propylen glycol,
Macrogol, dau me, dau ngo, dau oliu va tuong tu.

Céc vi du v& chit hoa tan bao gdm polyetylen glycol, propylen glycol,
D-mannitol, benzyl benzoat, etanol, trisaminometan, cholesterol, trietanolamin,
natri carbonat, natri xitrat va tuong tu.

Céc vi du vé chét huyén phu bao gbm céc chéit hoat dong bé mit nhu
stearyl trietanolamin, natri lauryl sulfat, axit laurylaminopropionic, lexithin,

benzalkon clorua, benzethonclorua, glyxerin monostearat va tuong tu; cac
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polime ua nude nhu rugu polyvinyl, polyvinylpyrrolidon, natri
carboxymetylxenluloza, metylxenluloza, hydroxymetylxenluloza,
hydroxyetylxenluloza, hydroxypropylxenluloza va twong ty; va tuong tu.

Céc vi du vé chét dang truong bao gdm glucoza, D-sorbitol, natri clorua,
glyxerin, D-mannitol va tuong tu.

Céc vi du v& chét dém bao gdm: cic dung dich dém nhu cdc phosphat,
cac axetat, cac carbonat, cac xitrat va tuong tu; va tuong tu.

Céc vi du vé chit lam ém dju bao gém ruot benzyl va tuong tu.

Céc vi du vé chét baorq uan bao gdm céc este axit parahydroxybenzoic,
chlorobutanol, rugu benzyl, rugu phenetyl, axit dehydroaxetic, axit sorbic va
tuong tu.

Céc vi du vé chét chéng oxy héa bao gbm céc sulfit, axit ascorbic, alpha-
tocopherol va tuong tu.

Céc vi du vé chit tao mau bao gém c4c chAt mau nhua than thuc phém
tan duoc trong nudce (vi du cac chit mau thuc phém nhu mau do thuc phém s6 2
va sb 3, mau vang thuc phim s6 4 va sb 4, mau xanh thuc phdm s6 1 va 62, va
tuong tu), cac chit mau lic tan duge trong nude (vi du cac mudi nhdm cua chat
mau nhua than thuc phém tan duoc trong nudc néu trén), cac chAt mau ty nhién
(vi du beta-caroten, chlorophyll, oxit ddng dd) va tuong tu.

Céc vi du vé chit 1am ngot bao gbm natri dudng tinh, dikal.i
glyxyrrhizinat, aspartam, stevia va tuong tu.

Ngoai ra, hop chit theo séng ché c6 thé dugc sir dung két hop vdi thube
khac ngoai hop chit theo sang ché.

Céc vi du v& dugc chét (sau day dugce goi la thudc dung ddng thoi) ma.
c6 thé duoc str dung két hop véi hop cht theo sang ché bao gbm cac thube
chbng béo phi, cac thudc diéu trj tiéu duong, cac thudc didu tri cac bién chimg
tiéu dudng, cac thube diéu tri cao m& mau, cac thudc diéu tri mién dich, cac
thudc chéng tang huyét ap, cac thuéc loi tiéu, cac thudc hoa tri liéu, céc thudc tri
1iéu mién dich, céc thudc khang viém, céc thudc chdng huyét khéi, cac thudc

didu tri lodng xwong, cac vitamin, cdc thudc chong tram cam, cdc thuoc cai thién
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chirc nang cuvong duong, thubc didu tri dai rat hodc tiéu khong tu chi, thubc
diéu tri kho tiéu va tuong tu. Céc vi du cy thé bao gdm céc thudc sau day.

Céc vi du vé thudc chéng béo phi bao gdm céc cht trc ché hép thu
monoamin (vi du phentermin, sibutramiﬁ, mazindol, fluoxetin, tesofensin), cac
chét déng van thu thé serotonin 2C (vi du lorcaserin), cac chét d6i khéang thu thé
serotonin 6, chit didu bién thu thé histamin H3, chét diéu bién GABA (vi du
topiramat), chét déi khang peptit than kinh Y (vi du velneperit), cc chit dbi
khéng thy thé cannabinoit (vi du rimonabant, taranabant), cac chét d6i khang
ghrelin, cac chat d6i khang thy thé ghrelin, cac chét trc ché enzym ghreaxyl hoa,
chc chit dbi khang thu thé opioit (vi du GSK-1521498), c4c chat dbi khang thy
thé orexin, cac chat dc‘Sng vén thu thé melanocortin 4, c4c chét tc ché 11 beta-
hydroxysteroit dehydrogenaza (vi du AZD-4017), cac chét e ché lipaza tuy (vi
du orlistat, xetilistat), cac chét d(‘“)ng van beta 3 (vi du N-5984), cac chét trc ché
diaxylglyxerol axyltransferaza 1 (DGAT1), cac chét trc ché axetylCoA
carboxylaza (ACC), cac chét (e ché enzym stearoyl-CoA dugc khir bdo hoa, cac
chat e ché vi lap thé triglyxerit van chuyén protein (vi du R-256918), cac chét
trc ché chit ddng van chuyén Na-glucoza (vi du INJ-28431754, remogliflozin),
c4c chét e ché NF kappa (vi du HE-3286), cac chat ddng van PPAR (vi du
GFT-505, DRE-11605), cac chat tic ché phosphotyrosin phosphataza (vi du natri
vanadat, Trodusquemin), cac chét ddng van GPR119 (vi du PSN821, MBX-
2982, APD597), cac chit hoat hoa glucokinaza (vi du AZD-1656), leptin, cac
chét dan xuét leptin (vi du metreleptin), CNTF (véu tb dinh dudng té bao than
kinh), BDNF (yéu t6 dinh dudng than kinh xuét phat tlr ndo), cac chét déng van
cholecystokinin, cac ché pham peptide-1 gidng lucagon (GLP-1) (vi du céc ché
phdm GLP-1 dong vat dugce chiét tir tuyén tuy ctia bd hoic lon; cac ché phdm
GLP-1 ngudi duogc tong hop gen béng cach st dung Escherichia. coli hodc men;
cac phan doan hodc cac chit d3n xuét cia GLP-1 (vi du exenatit, liraglutit)), cac
ché phim amylin (vi du pramlintit, AC-2307), cac chét ddng vén peptit than
kinh Y (vi du PYY3-36, cic chit din xuat PY'Y3-36, obineptit, TM-30339, TM-
30335), cac ché phidm oxyntomodulin: cc ché phdm FGF21 (vi du cic ché
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phém FGF21 dong vat dugc chiét tir tuyén tuy cda bo hodc lon; cac ché phém
FGF21 ngudi dugce tong hop gen béang cach sir dung Escherichia. coli hodc men;
cac phan doan hoac cac chét din xudt FGF21), cac chat giy chan &n (vi du P-57)
va tuong tu.

Theo séng ché, cac ché phim insulin (vi du c4c ché pham insulin dong
vat duoc chiét tur tuyén tuy cta bo hodc lon; cac ché phém insulin nguoi dugc
tbng hop gen st dung Escherichia coli hodc men; kém insulin; protamin k&m
insulin; phan doan hoc dan xuat cta insulin (vi dy INS-1), ché pham insulin
duong miéng), cac chét ting nhay insulin (vi du pioglitazon hogc mudi ctia nd
(t6t hon 13, hydroclorua), rosiglitazon hogc mudi cia no (t6t hon 13, maleat),
Metaglidasen, AMG-131, Balaglitazon, MBX-2044, Rivoglitazon, Aleglitazar,
Chiglitazar, Lobeglitazon, PLX-204, PN-2034, GFT-505, THR-0921, hop chét
duoc mé ta trong tai lieu W0O2007/013694, W0O2007/018314, WO2008/093639
hodc W02008/099794), céc chét trc ché alpha-glucosidaza (vi du vogliboza,
acarboza, miglitol, emiglitat), cdc biguanit (vi dy metformin, buformin hoéc
mubi ctia n6 (vi du hydroclorua, fumarat, sucxinat)), cac chit phan tiét insulin
(vi du sulfonylurea (vi du tolbutamit, glibenclamit, gliclazit, chlorpropamit,
tolazamit, acetohexamit, glyclopyramit, glimepirit, glipizit, glybuzol), repaglinit,
nateglinit, mitiglinit hogc canxi mudi hydrat ctia nd), céc chét tc ché dipeptidyl
peptidaza IV (vi du Alogliptin hodc mudi cta né (t6t hon 13, benzoat),
Trelagliptin hoic mubi ciia nd (t6t hon 13, sucxinat), Vildagliptin, Sitagliptin,
Saxagliptin, BI1356, GRC8200, MP-513, PF-00734200, PHX1149, SK-0403,
ALS2-0426, TA-6666, TS-021, KRP-104, cac chat ddng vén beta-3 (vi du N-
5984), cac chit dong van GPR40 (vi du fasiglifam, Hop chét duoc md ta trong
tai lidu WO2004/041266, W02004/106276, W0O2005/063729, WO2005/063725,
W02005/087710, WO2005/095338, WO2007/013689 hodc WO2008/001931),
céc chit ddng van thu thé GLP-1 (vi du GLP-1, céc ché phim GLP-1 MR,
liraglutit, exenatit, AVE-0010, BIM-51077, Aib(8,3 5)hGLP-1(7,37)NH,, CJC-
1131, albiglutit), cac chét déng van amylin (vi dy pramlintit), cac chét tc ché

phosphotyrosin phosphataza (vi du natri vanadat), cac chét trc ché tan tao
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glucoza (vi du céc chét rc ché glycogen phosphorylaza, cac chét trc ché
glucoza-6-phosphataza, cac chét ddi khang glucagon, céac chét trc ché FBPase),
cac chét e ché SGLT2 (chét dong van chuyén natri-glucoza 2) (vi du
Dapagliflozin, AVE2268, TS-033, YMS543, TA-7284, Remogliflozin, ASP1941),
céc chit e ché SGLTI, 11 cac chét trc ché beta-hydroxysteroit dehydrogenaza
(vi du BVT-3498, INCB-13739), adiponectin hodc chét déng van cua no, cac
chit trc ché TKK (vi du AS-2868), cac thube cai thién tinh khéng leptin, céc chat
ddng van thu thé somatostatin, céc chét hoat héa glucokinaza (vi dy Piragliatin,
AZD1656, AZD6370, TTP-355, Hop chit duge mé ta trong tai liéu
W02006/112549, W02007/028135, W02008/047821, WO2008/050821,
WO02008/136428 hoiic W0O2008/156757), GIP (insulinotropic peptit phu thudc
glucoza), chat dong van GPR119 (vi du PSN821, MBX-2982, APD597), chét
tuong tu FGF, FGF21 va tuong tu ¢co thé dugc néu ra lam thudc diéu tri tiéu
duong.

Véi thube didu tri cac bién ching tiéu dudng, cac chét irc ché aldoza
reductaza (vi du tolrestat, epalrestat, zopolrestat, fidarestat, CT-112, ranirestat
(AS-3201), lidorestat), yéu t6 dinh dudng than kinh va cac chét ting cuong cla
n6 (vi du NGF, NT-3, BDNF, chét thic ddy san xuét/tiét dinh dudng than kinh
dugc mo ta trong tai lisu WO01/14372 (vi du 4-(4-chlorophenyl)-2-(2-metyl-1-
imidazolyl)-5-[3-(2-metylphenoxy)propyl]oxazol), Hop chét dugc md ta trong
tai lidu WO2004/039365), cac chit {rc ché PKC (vi du ruboxistaurin mesylat),
cac chét trc ché AGE (vi du ALT946, N-phenacylthiazol bromua (ALT766),
EXO0-226, Pyridorin, pyridoxamin), cac chét déng van thu thé GABA (vi du
gabapentin, pregabalin), cac chét tc ché tai hap thu zarotonin va noradrenalin
(vi du duloxetine), cac chét (rc ché kénh natri (vi du lacosamit), cac chét khir oxy
hoat tinh (vi du axit thioctic), cac chét gifin mach ndo (vi du tiapurit, mexiletin),
c4c chét déng van thu thé somatostatin (vi du BIM23190), cc chét (rc ché diédu
chinh tin hiéu chét rung té bao kinaza-1 (ASK-1) va tuong tu c6 thé duoc néu ra.

Vé6i thube diéu tri tang lipit huyét, cac chét tc ché HMG-CoA reductaza

(vi du pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin, rosuvastatin,
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pitavastatin hodc mudi ctia né (vi du mudi natri, mudi canxi)), cic chét tc ché
squalen synthaza (vi du hgp chat duoc mo ta trong tai liéu W097/10224, vi du,
axit N-[[(3R,55)-1-(3-axetoxy-2,2-dimetylpropyl)-7-chloro-5-(2,3-
dimetoxyphenyl)-2-oxo0-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-
yl]axetyl]piperidin-4-axetic), cac hop chét fibrat (vi du bezafibrat, clofibrat,
simfibrat, clinofibrat), nhua chuyén ddi anion (vi du colestyramin), probucol,
cac thudc axit nicotinic (vi du nicomol, niceritrol, niaspan), etyl icosapentat,
phytosterol (vi du soysterol, gamma oryzanol (gamma-oryzanol)), cac chét trc
ché hip thu cholesterol (vi du zechia), cc chét tc ché CETP (vi du dalcetrapib,
anacetrapib), cac ché pham axit béo omega-3 (vi du céc este etyl axit béo
omega-3 90 (céc este etyl axit omega-3 90)) va tuong tyu cd thé duogc néu ra.

Céc vi du vé thudc chéng ting huyét 4p bao gbm céc chat trc ché enzym
chuyén angiotensin (vi du captopril, enalapril, delapril, v.v.), chét dbi khang
angiotensin II (vi du candesartan xilexetil, candesartan, losartan, losartan
potassium, eprosartan, valsartan, telmisartan, irbesartan, tasosartan, olmesartan,
olmesartan medoxomil, azilsartan, azilsartan medoxomil), chét ddi khang canxi
(vi du manidipin, nifedipin, amlodipin, efonidipin, nicardipin, amlodipin,
xilnidipin, v.v.), cac chét chen beta (vi du metoprolol, atenolol, propranolol,
carvedilol, pindolol, v.v.), clonidin va tuong tu.

Véi céc chét loi tiéu, vi du, cac chét dan xudt xanthin (vi du theobrom
natri salixylat, theobrom canxi salixylat, v.v.), cac ché phim thiazit (vi du
ethiazit, xyclopenthiazit, trichloromethiazit, hydrochlorothiazit,
hydroflumethiazit, benzylhydrochlorothiazit, penfluthiazit, poly 5 thiazit,
methyclothiazit, v.v.), cac ché phim khéng aldosteron (vi dy spironolacton,
triamteren, v.v.), Cac chét tc ché carbonic anhydraza (vi du adetazolamit, v.v.),
céc chét chlorobenzensulfonamit (vi du chlortalidon, mefrusit, indapamit, v.v.),
azosemit, isosorbit, axit etacrynic, piretanit, bumetanit, furosemit va twong tu ¢6
thé duoc néu ra.

Céc vi du v& thudc héa tri liéu bao gdm céc chét alkyl héa (vi du

xyclophosphamit, ifosfamit), cac chét chéng chuyén hoa (vi du metotrexat, 5-
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fluorouraxil), cac chat khang sinh chéng ung thu (vi dy mitomyxin, adriamyxin),
céc chat khang ung thu din xuét tir thuc vat (vi du vincristin, vindesin, Taxol),
xisplatin, carboplatin, etoposit va tuong tu. Trong sd céc chit nay, chét dan Xuét
5-fluorouracil Furtulon hodc Neofurtulon ho#c tuwong tu 1a duge vu tién.

Céc vi du vé thudc tri 1iéu mién dich bao gdm cac thanh phén vi tring
hoiic vi khuln (vi du chét din xudt muramyl dipeptit, Picibanil), cac polysaccarit
co hoat tinh tang cuc‘yng mién dich (vi du lentinan, sizofiran, Krestin), cac
xytokin thu dugc béng cac phuong phap k¥ thuét di truyén (vi du interferon,
interleukin (IL)), cac yéu t6 kich thich bach cau (vi du yéu t6 kich thich bach
cau hat, erythropoietin) va tuong tu. Trong s6 céc chat nay, céac interleukin nhu
IL-1, IL-2, IL-12 va tuong tu 1a dugc uu tién.

Céc vi du vé thube khang viém bao gdm cac thude khang viém khong
steroit nhu aspirin, axetaminophen, indometaxin va tuong tu.

Véi thube chdéng huyét khdi, heparin (vi dy heparin natri, heparin canxi,
enoxaparin natri, dalteparin natri), warfarin (vi du warfarin kali), cac thudc anti-
thrombin (vi du aragatroban, dabigatran), cac chét trc ché Fxa (vi du rivaroxaban,
apixaban, edoxaban, YM150, hop chét dugc md ta trong tai lidu WO02/06234,
W02004/048363, W0O2005/030740, WO2005/058823 hodc WO2005/113504),
c4c chit tan khdi huyét (vi du urokinaza, tisokinaza, alteplaza, nateplaza,
monteplaza, pamiteplaza), cac chét trc ché két tap tiéu huyét cau (vi du ticlopidin
hydroclorua, clopidogrel, prasugrel, E5555, SHC530348, cilostazol, etyl
icosapentat, beraprost natri, sarpogrelate hydroclorua) va tuong tw c6 thé duge
néu ra.

Céc vi du vé thudc diéu tri lodng xuong bao gdm alfacalcidol, calcitriol,
elcatonin, calcitonin salmon, estriol, ipriflavon, pamidronat dinatri, alendronat
natri hydrat, incadronat dinatri, risedronat dinatri va tuong ty.

Céac vi du vé vitamin bao gém vitamin B, vitamin B, va tuong tu.

Céc vi du vé thudc chdng sa st tri tué bao gdm tacrin, donepezil,

rivastigmin, galanthamin va tuong tu.
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Céc vi du vé thubc cai thién réi loan chirc ning cuong duong bao gbm
apomorphin, sildenafil xitrat va tuong tu.

Céc vi du vé thudc diéu trj dai rat hogc tiéu khong kiém soét bao gé)m
flavoxat hydroclorua, oxybutynin hydroclorua, propiverin hydroclorua va twong
tu.

Céc vi du v& thudc didu tri tiéu kho bao gdbm céc chét trc ché
axetylcholin esteraza (vi dy distigmin) va tuong tu.

Ngoai ra, thudc duoc xac nhan co6 hoat tinh cai thién ching suy mon &
hodc 13 cac miu dong vat hodc vé phuong dién 14m sang, tic 12, chét tc ché
xyclooxygenaza (vi du indometaxin), chét din xuét progesteron (vi du megestrol
axetat), glucocorticoit (vi du dexametason), thudc metoclopramit, thube
tetrahydrocannabinol, thudc cai thién chuyén hoa chét beos (vi du axit
eicosapentaenoic), hoc mon tang trudng, IGF-1, hodc khang thé chéng lai yéu tb
gdy suy mon TNF-alpha, LIF, IL-6 hodc oncostatinM hogc tuong ty con ¢6 thé
duoc str dung két hop véi hop chit theo sang ché.

Ngoai ra, chét trc ché glycat hoa (vi du ALT-711), thudc thiac day- tai
sinh thin kinh (vi du Y-128, VX853, prosaptit), thudc chéng trdm cam (vi du
desipramin, amitriptylin, imipramin), thudc chéng dong kinh (vi du lamotrigin,
Trileptal, Keppra, Zonegran, Pregabalin, Harkoseride, carbamazepin), thude
chéng loan nhip tim (vi du mexiletin), phdi tir thu thé axetylcholin (vi du ABT-
594), chit di khang thu thé endothelin (vi du ABT-627), chét trc ché hép thy
monoamin (vi du tramadol), thubc giam dau co chat gy mé (vi du morphin),
chét dbi van thu thé GABA (vi du gabapentin, ché phém MR preparation cua
gabapentin), chét ddng van thu thé alpha 2 (vi du clonidin), chét giam dau cuc
bo (vi du capsaicin), thudc chéng lo au (vi du benzothiazepin), chét trc ché
phosphodiesteraza (vi du sildenafil), chit ddng van thu thé dopamin (vi du
apomorphin), midazolam, ketoconazol hodc tuong tu c6 thé duoc sir dung két
hop v6i hop chét theo sang ché.

Trong trudng hop st dung hop chit theo sang ché va thudc dung ddéng

thoi két hop, lugng tuong tng cua céc thubc c6 thé duogc giam trong gidi han an.
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toan khi xem xét dén cac tac dung phu clia cac thudc. Ngoai ra, cac tac dung phu
c6 thé bi gay ra do thubc ding ddng thoi co thé duoc ngan nglra hiéu qua.

Bang cach két hop hop chit theo séng ché va thubc ding déng thoi, cac
tac dung vugt trdi co thé dat duogc, nhur:

(1) c6 thé giam lidu cta hop chét theo séng ché hogic thude ding ddng thoi khi
so sénh véi viée chi sir dung hop chét theo séng ché hoac thubc ding dong thoi;
(2) c6 thé thiét 1ap thoi gian didu tri dai hon bing cach lya chon thude ding
d6ng thoi c6 co ché hoat dong khéc so véi co ché hoat dong ctia hop chat theo
sang ché;

(3) ¢6 thé tao hidu qua didu tri duy tri bang cach lya chon thudc ding dong thoi
¢6 co ché hoat dong khéc so véi co ché hoat dong ctia hop chit theo séng ché;
(4) 6 thé tao ra tac dung hiép ddng nhd st dung hop chét theo sang ché va
thubc ding ddng thoi; '

va cac tac dung tuong tu. |

Trong truong hop sir dung hop chét theo sang ché va thubc dung ddng
thor két hop, thoi gian sir dung hop chét theo sang ché va thoi gian sir dung
thudc dung ddng thoi 1a khdng bi han ché, va hop chit theo sang ché va thude
dung ddng thoi co thé dugc st dung ddng thoi hodc theo cich so le nhau cho
nguoi st dung. Liéu luong thudc ding ddng thoi c6 thé phu hop véi lidu luong
dugc sir dung trong cac tinh hubng 1am sang va cé thé duogc diéu chinh mdt cach
pht hop phu thudc vao d6i tuong st dung, duong st dung, bénh, su két hop va
~ tuong tu.

Céc vi du vé céch str dung hop chét theo sang ché va thubc dung ddng
thdi bao gdm cac cach nhu sau: (1) s dyng mét ché pham thu dugc bing cach
xtr Iy ddng thoi hop chét theo sang ché va thudc dung ddng thoi, (2) st dung
ddng thoi 2 loai ché pham ctia hop chét theo sang ché va thubc dung dong thoi,
ma duoc didu ché riéng biét, bang dudng st dung gidng nhau, (3) stt dung 2 loai
ché phim ctia hop chét theo sang ché va thubc dung ddng thoi, ma dugce didu
ché riéng biét, bang dudng st dung gidng nhau theo c4ch so le, (4) sir dung cling

lac 2 loai ché phdm ctia hop chit theo sang ché va thudc ding dong thoi, ma
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duoc didu ché riéng biét, bing cac duong sir dung khac nhau, (5) sir dung hai
loai ché phdm ctia hop chét theo sang ché va thude ding ddng thoi, ma duge
didu ché riéng biét, bang cac duong st dung khac nhau theo cach so le (vi du st
dung theo thtr tw hop chat theo sang ché va thubc ding dong thoi, hogc thi ty
nguoc lai) va tuong tu.

Vi du thye hién sang ché

Sang ché dugc giai thich chi tiét trong phan sau day bang cach tham
khéo dén cac vi du, cac vi du thir nghiém va céc vi du bao ché sau day, ma
khéng dugc hiéu 1a nhdm han ché sang ché. Ngoai ra, sdng ché c6 thé duogc diéu
chinh mé& khong ndm ngoai pham vi cla sang ché.

Thuét ngit “nhiét d trong phong” trong céc vi du sau day chi khoang
thong thuong tir khoang 10° dn khoéang 35°C. Ty 1& dugc st dung dé tron cac
dung mdi 14 ty 18 thé tich, trir khi ¢6 quy dinh khéc. % chi % khéi luong, trir khi
c6 quy dinh khac.

Thuat ngit "NH” trong sdc ky cot gel chi gel silica lién két
aminopropylsilan duge sit dung. Thudt ngit "C18” trong HPLC (séc ky 1éng hiéu
ning cao) chi gel silica lién két oxtadexyl dugc st dung. Ty 1& dugce st dung d6i
vé6i cae dung mbi giai hap chi ty 18 khéi luong, trir khi c6 quy dinh khéc.

Céc chit viét tit duoc md ta dudi day duoc sir dung trong cac vi du sau
day.
mp: diém néng chay
MS: phé khéi
[M+H]", [M+Na]", [M-H]: dinh ion phan tr
M: ndng dd phan tir
N: thong thuong
CDCls: chloroform dugc doteri
DMSO-ds: dimetyl sulfoxit dugc doteri
'H NMR: cong huédng tir hat nhan proton
LC/MS: phéi khé sic ky long

ESI: ion hoéa tia dién
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APCT: ion héa tai 4p suét khi quyén

THF: tetrahydrofuran

DME: 1,2-dimetoxyetan

DMEF: N,N-dimetylformamit

DMA: N,N-dimetylacetamit

NMP: 1-metyl-2-pyrrolidon

HOBE: 1-hydroxybenzotriazol

WSC: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit

TFA: axit trifluoroaxetic

'H NMR duoge do bing chuyén dbi Fourier loai NMR. ACD/SpecManager (tén
thuong mai) hodc tuong ty duge st dung trong phén tich. Khong co dé cap nao
v& cac dinh rong clia proton ctia nhém hydroxyl, nhém amino, va tuong tu.

MS duge do bing cach st dung LC/MS. ESI hodc APCI duge sir dung 1a
tri s6 do (tim duoc). Dit liéu duoc chi dinh béng tri sé do thuc té (tim dugc). No6i
chung, cac dinh ion phan ti dugc quan sat. Trong truong hop hop chét c6 nhém
tert-butoxycarbonyl, dinh ion phin doan bét ngué)n tur viée loai bé nhom tert-
butoxycarbonyl hodc nhom tert-butyl c6 thé duogc quan sat. Trong trudong hop
hop chét 6 nhém hydroxyl, dinh ion phan doan bét ngudn tir viée loai bd H,O
c6 thé dugc quan sat. Trong trudng hop mubi, dinh ion phan tir hodc dinh ion
phén doan cua cac dang tu do thuong ¢ thé duoc quan sat.

Céc gié tri phan tich phan tir (Anal.) dugc chi dinh béi gidi tri tinh toan
(Calcd) va gié tri do thyc té (tim dugc).

Vidul

Axit N-(((3S)-6-((4-Carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic
A) Axit (S)-2-(6-hydroxy-2,3-dihydrobenzofuran-3-yl)axetic

Dung dich natri hydroxit nuéc 2M (1081ml) duoc bb sung (nhiét d6 bén
trong: 10°C hoéc thap hon) vao dung dich (S)-metyl 2-(6-hydroxy-2,3-
dihydrobenzofuran-3-yl)axetat (180g) trong metanol (360ml) & nhiét d6 5°C
trong hon 30 phut, va hdn hop nay dugc khudy & nhiét do trong phong trong 1
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gi0. Axit clohydric 1M (2354ml) dugc bd sung vao hon hgp phan ing nay &
nhiét d 5°C, sau d6 duoc chiét bang etyl axetat (900ml x 2 14n). C4c phan chiét
duoc rira bang nude mubi (140ml) va sau d6 dugc lam khod bang magié sunfat
khan. Dung méi duge chung ct dudi ap suét giam dé thu dugce hop chat néu &
dé muc (166g). '

'"H NMR (300MHz, DMSO-dg) delta 2,39-2,53 (1H, m), 2,66 (1H, dd, J
= 16,4, 5,6Hz), 3,55-3,68 (1H, m), 4,14 (1H, dd, J = 9,0, 6,8Hz), 4,64 (1H, dd, J
=9,0Hz), 6,15 (1H, d, J = 2,2Hz), 6,23 (1H, dd, J = 8,0, 2,2Hz), 6,97 (1H, dd, J
= 8,0, 0,8Hz), 9,28 (1H, brs), 12,26 (1H, brs).
B) (S)-dibenzyl 2-(2-((S)-6-hydroxy-2,3-dihydrobenzofuran-3-
yl)axetamit)sucxinat

HOBt.H,0 (111g) v& WSC hydroclorua (138g) duoc bd sung vao hdn
hop bao gdm axit (S)-2-(6-hydro-2,3-dihydrobenzofuran-3-yl) axetic (127,5 2),
(S)-dibenzyl 2-aminosucxinat hydroclorua (253g), diisopropyletylamin (286ml),
va DMF (650ml) & 0°C, va hdn hop thu dugc niy duge khudy & nhiét do trong
phong trong 4,5 gid. Axit clohydric 1M (1275ml) dugc bd sung vao hdn hop
phan g, va hdn hop nay dugce khudy & nhiét do trong phong trong 30 phit.
Phan két tia duoc thu gom bang cach loc va sau d6 dugc rira bing nudc dé thu
dugce hop chit dugc néu & d& muc (308g)
MS: [M+H]"490,2.
C) (S)-dibenzyl 2-(2-((S)-6-((4-nitrobenzoyl)oxy)-2,3-dihydrobenzofuran-3-
yl)axetamit)sucxinat

4-nitrobenzoyl clorua (110g) dugc bd sung vao dung dich chira (S)-
dibenzyl 2-(2-((S)-6-hydroxy-2,3-dihydrobenzofuran-3-yl)axetamit)sucxinat
(96,6¢) trong pyridin (500ml), va hdn hop nay duoc khudy & nhiét do trong
phong trong 30 phut. Axit clohydric 1M (1500ml) dugc bd sung vao hdn hop
phan tng, sau d6 dugc chiét bang etyl axetat (4000ml). Phén chiét duoc ria
bang axit clohydric 1M (1500ml), dung dich amoniac nuéc (dung dich hdn hop
bao gébm dung dich amoniac 28% (20ml) va nuéc (1000ml)) 2 14n, axit clohydric

IM (1500ml), va nude mubi (200ml) va sau d6 duge 1am kho bang magié sunfat
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khan, va dung méi dugc chung cAt duéi ap suét giam. Phan can dugc rira bing
éte tert-butyl metyl dé thu dugc hop chét néu & d& muc (116g).

MS: [M+H]" 639,3.

D) Axit (S)-2-(2-((S)-6-((4-aminobenzoyl)oxy)-2,3-dihydrobenzofuran-3-
yl)axetamit)sucxinic |

Paladi carbon 10% (9g) dugc bd sung vao dung dich (S)-dibenzyl 2-(2-
((S)-6-((4-nitrobenzoyl)oxy)-2,3-dihydrobenzofuran-3-yl)axetamit)sucxinat
(90g) trong THF (900ml), va hdn hop nay duoc khudy & nhiét do trong phong
trong 3 gi® trong méi trudng hydro. Tuong tu, (S)-dibenzyl 2-(2-((S)-6-((4-
nitrobenzoyl)oxy)-2,3-dihydrobenzofuran-3-yl)axetamit)sucxinat (90g va 88,4g)
duoc cho phan tng. Tung chét khong hoa tan duge loc ra, va sau do, phén loc
thu duoc duge cd dudi 4p sudt giam d8 thu dugc hop chét néu & dé muc & dang
san phdm tho.

MS: [M+H]" 429,2.
E) Axit N-(((3S)-6-((4-carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic

Ete hydro clorua/xyclopentyl metyl 4M (12,8ml) duge b sung vao dung
dich axit (S)-2-(2-((S)-6-((4-aminobenzoyl)oxy)-2,3-dihydrobenzofuran-3-
yl)axetamit)sucxinic (7,31g) thu duoc ¢ dang san phim tho bang phuong phap
néu trén, xyanamit (2,153g), va tert-butanol (150ml) & nhiét do trong phong, va
hdn hop nay duogc khudy & nhiét do 60°C trong 4 gid. Nudc (150ml) va dung
dich nuéc (50ml) chira amoni axetat (3,95g) dugc bd sung vao hon hgp phan
Ung & nhiét do trong phong, va hdn hop nay duoc khudy & nhiét do trong phong
gibéng nhu trén trong 30 phut. Phén két tia duoc thu gom bang céch loc va duge
rira bang axetonitril/nuéc (theo ty 1& 5:1) va etyl axetat d8 thu duoc hop chét néu
& d& muc (6,81g) & dang san phim th.

Diaion HP-20 (tén thuong mai) (1,5g) duoc bd sung vao hdn hop bao
gbém 500mg san pham tho thu dugc béng phuong phéap néu trén va axit
clohydric/axetonitril 1M (25ml, 20:80) & nhiét d0 trong phong, va hdn hop thu
duge duoc khudy & nhiét do trong phong nhu trén trong 30 phut. Chét khong
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hoa tan duoc loc ra va dugce rira bing nudc/axetonitril 20% (50ml), va
axetonitril trong phan loc thu dugc dugc chung cit dudi ap sudt giam. Phén c3n
dugc trung hoa bing amoni axetat, va phan két tia duoc thu gom bang céch loc
va duge rira bing nudc va axetonitril dé thu dugc hop chét néu & dé& muc (420
mg) & dang céc tinh thé thd. 2-butanon (5ml) dugc bd sung vao hon hop bao
gdm céc tinh thé thd thu dugc (400mg) va nudc/axetic axit 10% (5Sml) & nhiét do
5°C, va hén hop thu duge duge khudy & nhiét d6 trong phong nhu trén trong 30
phtt va sau dé duoc khudy & nhiét do trong phong trong 1 gio. Phén két tia
duoc thu gom bang cach loc va dugc ria béng 2-butanon/nudc (theo ty 18 1:1)
dé thu duoc hop chét néu & d& muc (360 mg).

'H NMR (300MHz, DMSO-dg) delta 2,17-2,81 (4H, m), 3,75-3,87 (1H,
m), 4,21-4,34 (2H, m), 4,71 (1H, t, J = 9,1Hz), 6,68 (2H, d, J = 2,3Hz), 7,30-
7,41 (3H, m), 7,81 (4H, brs), 7,96 (1H, d, J = 7,2Hz), 8,10 (2H, d, J = 8,7Hz).
Vidu?2

Axit N-(((3R)-6-((4-carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic
A) (S)-di-tert-butyl 2-(2-((R)-6-hydroxy-2,3-dihydrobenzofuran-3-
yl)axetamit)sucxinat

Dung dich natri hydroxit nuéc 1M (25ml) duoc bd sung vao hén hop
bao gdm (R)-metyl 2-(6-hydroxy-2,3-dihydrobenzofuran-3-yl)axetat (2,55g),
metanol (25ml), va THF (25ml) trong didu kién 1am lanh bing d4, va hén hop
thu dugc duge khudy & nhiét d6 trong phong trong 3 gio. Axit clohydric 1M
(50ml) duoc bd sung vao hdn hop phan img nay trong didu kién 1am lanh bang
d4, sau d6 duoc chiét bang etyl axetat. Phén chiét ndy duoc rira bang nudc va
nude mudi va sau d6 duge 1am khod béng natri sulfat khan. Dung méi dugc
chung cAt duéi ap suat giam dé thu dugc chét ran. (S)-Di-tert-butyl 2-
aminosucxinat hydroclorua (5,18g), diisopropyletylamin (6,42ml), WSC
hydroclorua (3,52g), va HOBt.H,O (2,81g) dugc bd sung vao hon hgp bao gbém
chét rén thu dugc va DMF (100ml) trong didu kién l1am lanh bang d4, va hon
hop thu dugc nay duogc khudy & nhiét do trong phong trong 3 ngay. Dung dich
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nuée bio hoa chira amoniac clorua duge bd sung vao hdn hgp phén tmg nay, sau
d6 duogc chiét bing etyl axetat. Phan chiét dugc rira bang axit clohydric 1M,
nudc, dung dich nude bdo hoa chira natri bicarbonat, va nudce mudi va sau do
duoc 1am khé bang natri sulfat khan, va dung mdi dugc chung cht duéi 4p suat
giam. Phan cin dugc tinh ché bang sic ky cot gel silica (etyl axetat/hexan dé thu
duoc hop chat néu & dé muc (5,087g).
B) (S)-di-tert-butyl 2-(2-((R)-6-((4-guanidinobenzoyl)oxy)-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinat

4-guanidinobenzoyl clorua hydroclorua (3,68g) dugc bd sung vao hdn
hop bao gdém (S)-di-tert-butyl 2-(2-((R)-6-hydroxy-2,3-dihydrobenzofuran-3-
yl)axetamit)sucxinat (3,31g), pyridin (4ml), va NMP (4ml) & nhiét do 50°C, va
hdn hop thu duoc duge khuéy qua dém & nhiét d¢ trong phong nhu trén. Hon
hop phan tng nay dugc tinh ché bing sic ky cot gel silica (NH, etyl
axetat/hexan, sau d6 13 metanol/etyl axetat) dé thu duoc hop chét néu & d& muyc
(2,566g).
MS: [M+H]" 583,3.
C) axit N-(((3R)-6-((4-carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-
benzofusran-3-yl)axetyl)-L-aspartic trifluoroaxetat

(S)-Di-tert-butyl 2-(2-((R)-6-((4-guanidinobenzoyl)oxy)-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinat (2,566g) dugc hoa tan trong TFA
(50ml) trong didu kién lam lanh bing d4, va hén hop nay dwoc khudly ¢ nhit do
trong phong trong 1 gio. Hon hop phan tng nay dugc co dudi ap suit giam, va
éte diisopropyl (100ml) duoc bd sung vao hdn hgp bao gdm phén cin va
axetonitril (10ml). Phan két tiia duge thu gom bang céch loc va sau d6 duoc rira
béang éte axetonitril/diisopropyl (theo ty 1& 1:10) dé thu duoc hop chit néu & dé
muc (2,435g).
MS: [M+H]" 471,2.
D) Axit N-(((3R)-6-((4-carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic
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Hdn hop bao gdm axit N-(((3R)-6-((4-carbamimidamidobenzoyl)oxy)-
2,3-dihydro-1-benzofuran-3-yl)axetyl)-L-aspartic trifluoroaxetat (2,897g),
axetonitril (15ml), va nude (75ml) dugc khudy qua dém & nhiét do trong phong.
Phan két tia dugc thu gom bing cach loc, sau d6 duge rira béng axetonitril/nuéc
(1:10), va dugc 1am khd dudi 4p suét giam & nhiét do 60°C dé thu dugc hgp chat
néu & dé& muc (2,123g).

'"H NMR (300MHz, DMSO-dg) delta 2,23-2,78 (4H, m), 3,71-3,88 (1H,
m), 4,30 (2H, dd, T =9,0, 6,6Hz), 4,69 (1H, t, J = 9,1Hz), 6,65-6,74 (2H, m),
7,26 (1H, d, J = 8,6Hz), 7,40 (2H, d, J = 8,6Hz), 7,70 (4H, brs), 7,99 (1H, d, J =
6,6Hz), 8,13 (2H, d, J = 8,6Hz).

Vidu3

Axit N-((6-((4-carbamimidamidobenzoyl)oxy)-4-metyl-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic
A) Axit 2-(6-hydroxy-4-metyl-2,3-dihydrobenzofuran-3-yl)axetic

paladi carbon 10% (40 mg) dugc bd sung vao dung dich 2-(6-hydroxy-4-
metylbenzofuran-3-yl)axetic axit (200 mg) trong metanol (3ml) va hdn hop nay
duoc khudy & nhiét do nhiét do trong phong trong 24 gidtrong méi truong hydro.
Chét khong hoa tan dugc loc ra, va sau do, phf?tn loc thu duogc dugce cd dudi ap
suét giam dé thu dugc hop chit néu & d& muc (207 mg).

MS: [M-H] 207,0.
B) (28)-di-tert-butyl 2-(2-(6-hydroxy-4-metyl-2,3-dihydrobenzofuran-3-
yl)axetamit)sucxinat

(S)-di-tert-butyl 2-aminosucxinat hydroclorua (357mg), WSC
hydroclorua (279mg), HOBt.H,O (223mg), va diisopropyletylamin (0,508ml)
dugc bd sung vao hdn hgp bao gdm axit 2-(6-hydroxy-4-metyl-2,3-
dihydrobenzofuran-3-yl)axetic (202mg) va DMF (3ml) & nhi¢t d¢ trong phong,
va hdn hop thu duoc nay dugc khudy qua dém & nhiét do trong phong nhur trén.
Hodn hop phan ting nay dugc pha lodng véi nudce, sau do dugce chiét bang etyl
axetat. Phin chiét dugc rira bang axit clohydric 1M va nudc mudi va sau d6

duoc lam kho bang magié sulfat khan, va dung méi duge chung cht duéi ap sut
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giam. Phan cin ndy dugc tinh ché bing sic ky cot gel silica (etyl axetat/hexan)
d8 thu dwoc hop chét néu ¢-dé muc (322mg).

MS: [M+Na]" 458,2.

C) (2S)-di-tert-butyl 2-(2-(6-((4-guanidinobenzoyl)oxy)-4-metyl-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinat trifluoroaxetat

4-guanidinobenzoyl clorua hydroclorua (129 mg) dugc bd sung thanh 2
phén vao hdn hop bao gdm (25)-di-tert-butyl 2-(2-(6-hydroxy-4-metyl-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinat (120 mg), pyridin (0,15ml), va NMP
(0,15ml) & nhiét do 50°C, va hén hop thu dugce dugc khuéy qua dém & nhiét do
trong phong nhu trén. Hon hop phan tmg nay dugc c6 dudi dp suét giam, va
phan cin dugc tinh ché bang HPLC (C18, pha dong: nudc/axetonitril (hé théng
chtra TFA 0,1%)). Dung méi dugc chung cét tir phan doan mong mubn dudi ap
suét giam dé thu duogc hop chét néu & d& muc (87 mg).

MS: [M+H]" 597,1.
D) Axit N-((6-((4-carbamimidamidobenzoyl)oxy)-4-metyl-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic

Hdn hop bao gém (28)-di-tert-butyl 2-(2-(6-((4-guanidinobenzoyl)oxy)-
4-metyl-2,3-dihydrobenzofuran-3-yl)axetamit)sucxinat trifluoroaxetat (87mg) va
TFA (0,5ml) dugc khudy & nhiét d6 trong phong trong 1 gid. Hon hop phén tng
nay duoc cd dudi ap sudt giam, va phén cin dugce tinh ché bang HPLC (C18,
pha d6ng: nudc/axetonitril (hé thdng chira TFA 0,1%)). Dung méi dugc chung
cét tir phan doan mong mudn dudi 4p sudt giam. Dung dich nu6e (2ml) chira
amoni axetat (18,9 mg) dugc bd sung nhé giot vao phén can, va hdn hgp nay
dugc khudy & nhiét d§ nhiét do trong phong trong 1 gio. Phan két tia duoc thu
gom bing céach loc d8 thu duoc hop chit néu & dé muc (26,0 mg).

'H NMR (400MHz, DMSO-dg) delta 2,14-2,23 (1H, m), 2,27 3H, s),
2,32-2,46 (3H, m), 3,67-3,79 (1H, m), 4,04-4,14 (1H, m), 4,17-4,36 (1H, m),
4,53-4,66 (1H, m), 6,55 (1H, s), 6,58 (1H, s), 7,26-7,41 (2H, m), 7,41-8,09 (5H,
m), 8,09-8,21 (2H, m).

Vidu 10
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Axit N-((6-((4-carbamimidamidobenzoyl)oxy)-4-fluoro-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic
A) Axit 2-(4-fluoro-6-hydroxy-2,3-dihydrobenzofuran-3-yl)axetic

Hdn hop bao gdbm metyl 2-(4-fluoro-6-hydroxy-2,3-dihydrobenzofuran-
3-yDaxetat (254 mg), dung dich natri hydroxit nuéc 1M (4,5ml), va metanol
(3ml) duoc khudy & nhiét do trong phong trong 3 gid. Axit clohydric 1M
(4,5ni1) dugc bd sung vao hdn hgp phan tng, sau d6 dugc chiét bang etyl axetat.
Phén chiét dugc rira bang nuée mubi va sau d6 duge 1am kho bing magié sunfat
khan, va dung moéi dugce chung cht dudi 4p suét giam dé thu duge hop chat néu
& d& muc (224 mg).

'H NMR (400MHz, DMSO-dy) delta 2,45-2,55 (1H, m), 2,71 (1H, dd, J
= 16,6, 4,0Hz), 3,75-3,87 (1H, m), 4,27 (1H, dd, T =9,0, 6,3Hz), 4,69 (1H, t, ] =
9,0Hz), 6,00-6,06 (2H, m), 9,76 (1H, s), 12,35 (1H, brs).

B) (2S)-di-tert-butyl 2-(2-(4-fluoro-6-hydroxy-2,3-dihydrobenzofuran-3-
yl)axetatmit)sucxinat

(S)-di-tert-butyl 2-aminosucxinat hydroclorua (446mg), WSC
hydroclorua (304mg), HOBt.H,O (243mg), va diisopropyletylamin (0,5 53ml)
duoc bd sung vao hdn hop bao gbm axit 2-(4-fluoro-6-hydroxy-2,3-
dihydrobenzofuran-3-yl)axetic (224mg) va DMF (3ml) & nhiét d6 trong phong,
va hon hop thu duogc nay dugc khudy qua dém & nhiét do trong phong gidng nhu
trén. Hon hop phan tmg nay dugc pha lodng voéi nude, sau d6 duge chiét bang
etyl axetat. Phén chiétr duogc rira bang axit clohydric 1M va nude mudi va sau
dso dugc lam khé bang magié sulfat khan, va dung méi duge chung cat dudi ap
sut giam. Phén cin dugc tinh ché bang séc ky cot gel silica (etyl axetat/hexan)
d8 thu dugc hop chét néu & dé muc (281mg).

MS: [M+Na]" 462,2.
C) (28)-di-tert-butyl 2-(2-(4-fluoro-6-((4-guanidinobenzoyl)oxy)-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinat

4-guanidinobenzoyl clorua hydroclorua (133 mg) duge bd sung thanh 2
phan vao hdn hgp bao gbm (28)-di-tert-butyl 2-(2-(4-fluoro-6-hydroxy-2,3-
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dihydrobenzofuran-3-yl)axetamit)sucxinat (125 mg), pyridin (0,2ml), va NMP
(0,2ml) & nhiét d6 50°C, va hdn hop thu duge duoc khudy qua dém & nhiét do
trong phong nhu trén. Hon hop phéan tng ndy duge tinh ché bang séc ky cot gel
silica (NH, etyl axetat/hexan, sau d6 la metanol/etyl axetat) d8 thu duoc hop chit
néu & d& muyc (136 mg).
MS: [M+H]" 601,3.
D) Axit N-((6-((4-carbamimidamidobenzoyl)oxy)-4-fluoro-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic

Hon hop bao gbm (28)-di-tert-butyl 2-(2-(4-fluoro-6-((4-
guanidinobenzoyl)oxy)-2,3-dihydrobenzofuran-3-yl)axetamit)sucxinat (135 mg)
va TFA (1,0ml) dugc khudy & nhiét d6 trong phong trong 1 gio. Hon hop phéan
g nay duogc cd dudi ap sut giam, va phén cin dugc tinh ché bang HPLC (C18,
pha dong: nudc/axetonitril (hé thdng chira 0,1% TFA)). Dung m6i dugc chung
ct tir cac phan doan mong mubn dudi ap sudt giam. Dung dich nu6c (3ml) chia
amoni axetat (34,7 mg) dugc bd sung nho giot vao phan cin, va hdn hop nay
dugc khudy & nhiét d§ nhiét do trong phong trong 1 gio. Phan két tda dugc thu
gom bang cach loc d8 thu dugc hop chét néu & dé muc (62,5 mg).

'H NMR (400MHz, DMSO-dg) delta 2,29-2,36 (1H, m), 2,42-2,47 (1H,
m), 2,53-2,59 (1H, m), 2,65-2,79 (1H, m), 3,95 (1H, brs), 4,17-4,30 (1H, m),
4,36-4,49 (1H, m), 4,73 (1H, q, J = 8,6Hz), 6,63 (1H, 5), 6,69 (1H, d, J = 9,2Hz),
7,38 (2H, d, ] = 8,3Hz), 7,43-7,93 (4H, m), 7,94-8,04 (1H, m), 8,11 (2H, d,J=
8,2Hz).
Vidu 12

Axit N-(((3S)-6-((4-carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic hydrat
A) Axit (S)—2-(2-((S)—6-((4-aminobenzoy1)oxy)-2,3-dihydrobenzofuran—3-
yl)axetamit)sucxinic

Paladi cacbon 10% (8,5g, dugc lam 4m bang 50% nudc theo ly thuyét)
duge bd sung vao dung dich (S)-dibenzyl 2-(2-((S)-6-((4-nitrobenzoyl)oxy)-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinat (85g) trong THF (850ml), va hdn hop
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nay dugc khudy & nhiét do nhiét do trong phong trong 2,5 giotrong mdi truong
hydro. Twong tu, (S)-dibenzyl 2-(2-((S)-6-((4-nitrobenzoyl)oxy)-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinat (85g) dugc cho phan tng trong 4,5
gio. Tung chét khéng hoa tan dugce loc ra, va sau do, phan loc thu duge dugc cd
dudi 4p suit giam d8 thu duge hop chit néu & d muc & dang san pham tho.
MS: [M+H]" 429,2.

B) Axit N-(((3S)-6-((4-carbamimidamidobenzoyl)oxy)-2,3 -dihydro-1-
benzofuran-3-yl)axetyl)-L-aspartic hydrat

Ete hydro clorua/xyclopentyl metyl 4M (200ml) dugc bd sung vao hon
hop bao gdm axit (S)-2-(2-((S)-6-((4-aminobenzoyl)oxy)-2,3-
dihydrobenzofuran-3-yl)axetamit)sucxinic (114g) thu dugc & dang san phim thd
béng phuong phap néu trén, xyanamit (33,6g), va tert-butanol (1100ml) & nhiét
d6 trong phong, va hdn hgp thu duge dugc khudy & nhiét do 60°C trong 2 gio.
Nude (1100ml) va sau d6 14 toluen (1100ml) duge bd sung vao hon hop phan
mg & nhiét d¢ trong phong (nhiét d6 bén trong: 30°C hogc thép hon), va hén
hép nay dugc khudy trong 10 phut. Sau d6, 16p hiru co duge dua vao chiét bang
nuée (1100ml). Dung dich nude (500ml) chira amoni axetat (61,5 g) duogc bd
sung dé két hop céc 16p chira nude ¢ nhiét d§ trong phong, va hon hop nay dugc
khudy & nhiét do twong tu nhu trén trong 1 gio. Chét rin két tha dugc thu gom
bang cach loc va dugc rira béng nudc va axetonitril dé thu duoc hop chit néu &
dé muyc (120,5g) & dang san pham tho.

Axetonitril/nuéc (760ml/3040ml) duogc bd sung vao hdn hop bao gdm
san pham thd (120,5g) thu dugc béng phuong phap néu trén va axit clohydric
IM (1000ml), tiép theo Diaion HP-20 (tén thuong mai) (600g) dugc bb sung
vao d6 & nhiét do trong phong, va hon hop nay dugc khudy & nhiét do gidng
nhiét do trén trong 1 gio. Hon hop phan tmg nay dugc tinh ché bing séc ky cot
(HP-20, nudc/axetonitril), tiép d6 axetonitril duoc loai ra tir phan doan mong
mudn bang cach c6 dudi ap sudt giam & nhiét do 35°C, va dung dich nuéc thu

duogc dugc trung hoa béng cach thém vao amoni axetat & nhiét do trong phong.
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Chét rén tao ra duoc thu gom bang cach loc va dugc ria bang nudc va
axetonitril d& thu dugc hop chét néu & dé muc (97g) & dang c4c tinh thé tho.

Hon hop bao gdm céc tinh thé thé (433,2g) thu duoc bang phuong phap
néu trén va nudc/axit axetic (500m1/4500ml) dugc khudy & nhiét do 50°C trong
30 phat. Chét khong hoa tan duwoc loc ra, sau d6 2-butanon (5000ml) dugc bd
sung vao phéan loc & nhiét do 50°C, va hdn hop nay duge khudy & nhiét do trong
phong trong 1 gio. Chét rén tao ra duge thu gom bang cach loc, dugce rira bing
2-butanon/nudc/etanol (1000m1/200ml/100ml), sau d6 duge lam kho dudi ap
suAt giam & nhiét d 40°C dé thu dugc céc tinh thé (357,5g). Céc tinh thé thu
duogc (357,5g) dugc sang va sau d6 dugc nghién nhé bing may nghién siéu min
& thu duoc hop chét néu ¢ dé myc (340,6g).

'H NMR (400MHz, DMSO-dg) delta 2,29-2,37 (1H,m), 2,40-2,47 (1H,
m), 2,52-2,58 (1H, m), 2,66 (1H, dd, J=14,4, 6,6Hz), 3,81 (1H, quin, J=7,6Hz),
4,21-4,32 (2H, m), 4,71 (1H, t, J=9,2Hz), 6,63-6,70 (2H, m), 7,32 (1H, d,
J=7,9Hz), 7,38 (2H, d, J=8,6Hz), 7,68 (4H, brs), 7,94 (1H, d, J=7,1Hz), 8,11 (2H,
d, J=8,6Hz). Anal. Calcd dbi vé6i CoHpuN,405.0,4H,0: C, 55,32; H, 4,81; N,
11,73. Tim dugc: C, 55,36; H, 4,73; N, 11,69.
MS: [M+H]" 471,2.

Do tinh khiét quang hoc: >99% ee., >99% de.

Giai hép & thoi gian luu ngén nhét dudi cac diéu kién phan tich quang
hoc sau day:

Cot: CHIROBIOTIC R (Tén thuong mai) 4,6mm ID x 250mml

Pha dong: nudc/axetonitril/tritylamin/axit axetic = 900/100/0,3/0,3
(VIVIVIV)

Dit liéu khéng gian mang tinh thé (d) cta nhiéu xa bot tia X duoc do st
dung nhiu xa ké bot tia X Ultima IV (Rigaku Corp.)

19,36 £ 0,5, 6,47 £ 0,1, 5,67 0,1, 5,00+ 0,1, 4,90+ 0,1, 4,39+ 0,1,
426+0,1,4,04+0,1,3,97+0,1,3,90+0,1,3,70+0,1,3,50 £ 0,1 va 3,12+ 0,1
A.
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Trong cac vi dy tr 4 dén 9 va 11, cac hop chat dugc didu ché theo céc

phuong phép néu trén hodc cac phuong phap tuong tw nhu véy. Cac hop chét

ctia cac vi du duge trinh bay trong cc bang dudi ddy. MS trong cic bang la cac

tri s& do thuc té.

[Bang 1-1]

Vi | Tén IUPAC
du

Cau tao

Mudi

MS

1 | Axit N-(((3S)-6-((4-
carbamimidamidobenzoyl)oxy)-
2,3-dihydro-1-benzofuran-3-
yl)axetyl)-L-aspartic

470,9

2 | Axit N-((BR)-6-((4-
carbamimidamidobenzoyl)oxy)-
2,3-dihydro-1-benzofuran-3-
yl)axetyl)-L-aspartic

471,1

3 | Axit N-((6-((4-
carbamimidamidobenzoyl)oxy)-4-
metyl-2,3-dihydro-1-benzofuran-
3-yl)axetyl)-L-aspartic

485,1

4 | Axit N-(((3S)-6-((4-
carbamimidamidobenzoyl)oxy)-
2,3-dihydro-1-benzofuran-3-
yl)axetyl)-D-aspartic

470,8

5 | Axit N-(((3R)-6-((4-
carbamimidamidobenzoyl)oxy)-
2,3-dihydro-1-benzofuran-3-
yl)axetyl)-D-aspartic

471,1
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6 | Axit N-(((3R)-6-((4- o 485,0
carbamimidamidobenzoyl)oxy)-
2,3-dihydro-1-benzofuran-3- o
yl)axetyl)-L-glutamic .
u,n’.‘n
H
[Bang 1-2]
Vi | TénIUPAC Céu tao Muéi | MS
du
7 | Axit N-(((3S)-6-((4- 485,0
carbamimidamidobenzoyl)oxy)- o K
2,3-dihydro-1-benzofuran-3-
yl)axetyl)-L-glutamic o
NR
na
8 | Axit 2,2’-(((BR)-6-((4- 471,1
carbamimidamidobenzoyl)oxy)- o OJ.
2,3-dihydro-1-benzofuran-3- ° 4
yl)axetyl)imino)diaxetic - }0
oy
9 | Axit 3,3’-((((3R)-6-((4- 499,1
carbamimidamidobenzoyl)oxy)- 0
2,3-dihydro-1-benzofuran-3-
O
yl)axetyl) imino)dipropanoic " Om\i‘\’(“
o
H N
10 | Axit N-((6-((4- 489,1
carbamimidamidobenzoyl)oxy)-4- g g ‘
fluoro-2,3-dihydro-1-benzofuran- o w
3-yl)axetyl)-L-aspartic - ‘U'\,
o
11 | Axit N-((6-((4- 485,1
carbamimidamidobenzoyl)oxy)-7- o £
metyl-2,3-dihydro-1-benzofuran- ° ‘g
3-yl)axetyl)-L-aspartic -
M 3
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12 | Axit N-((33)-6-((4- ' 471,2
carbamimidamidobenzoyl)oxy)-

o
[+]
2,3-dihydro-1-benzofuran-3- " ‘?
yl)axetyl)-L-aspartic hydrat - \
N

Vi du thir nghiém 1 Hoat tinh trc ché enteropeptidaza & ngudi

Enteropeptidaza tai t6 hop ngudi (#FREN-260, ITSI-Biosciences, LLC)
dugc pha lodng bing chit dém thi nghiém) 50mM Trixin (pH 8,0), 0,01%
(trong lugng/thé tich) Tween 20, 10nm CaCl,) dé diéu ché dung dich enzym
24mu/ml. Tiép theo, SFAM-Abu-Gly-Asp-Asp-Asp-Lys-Ile-Val-Gly-Gly-
Lys(CPQ2)-Lys-Lys-NH2 (d9 tinh khiét: 97,2%, CPC Scientific, Inc.) dugc diéu
ché theo phuong phép téng hop da biét duoc pha lodng béng chét dém khéo
nghiém dé diéu ché 2,1um ("u”la "micro") dung dich chit nén. Ting hop chét
thir nghiém dugc hoa tan trong DMSO dé diéu ché 1mM dung dich, dung dich
nay sau d6 dugc pha loang 100 14n béng chit dém thir nghiém d8 didu ché dung
dich hop chét. Dung dich hop chét (5ul/1§) va dung dich chat nén (5ul/15) duoce
bd sung vao dia den 384 16 (#784076,greiner Bio-One) va dugc tron 1an. Tiép
theo, dung dich enzym (5ul/15) dugc bd sung vao dia nay va duge tron dé bat
dAu phan tmg. Mat do huynh quang dugc do & chiéu dai budc séng kich thich la
485nm va chidu dai budc séng huynh quang 1a 535nm sir dung mdy doc dia
huynh quang EnVision (PerkinElmer Inc.). Ngoai ra, phan ng twong tu nhu
trén dugce thuc hién ngoai trir hop chét thir nghiém khong duge bd sung (nhém
khong dugc bd sung hop chét thir nghiém). Ngoai ra, phan tng tuong tu nhu
trén dugc thuc hién ngoai trir khong bd sung ca hop chét thir nghiém va enzym
(nhém dbi chimg). Ty 18 tc ché duge tinh toan tir mt d¢ huynh quang 2 gio sau
khi bat dau phan tmg theo cong thirc sau day:

Ty 18 trc ché (%) = (1-(mét do huynh quang ciia nhém duoc bd sung hop
chét thtr nghiém — mat d§ huynh quang ctia nhom dbi ching)/(méat d§ huynh
quang cta nhém khong bd sung hop chét thir nghiém - mat do huynh quang ctia
nhém déi ching) x 100
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Céc két qua dugc trinh bay trong bang 2.

[Bang 2]

Hop chét thir nghiém (Vi du sb) Ty 18 e ché & 3,3um (%)
1 101
2 101
3 100
4 100
5 101
6 101
7 101
8 100
9 100
10 100
11 98

Nhu néu trén, hop chét theo sing ché c6 hoat tinh trc ché enteropeptidaza
vuot troi.

Vi du thir nghiém 2: Thir nghiém su tang ndng do protein trong phan sir
dung chudt duoc cho an HFD

Huyén phu metylxenluloza 0,5% (nhoém str dung hop chét thtr nghiém, 5
con chudt mdi nhém) chira timg hop chét thir nghiém (10mg/kg) hodc huyén
pht metylxenluloza 0,5% (nhém khéng st dung hop chét thir nghiém (chét dén
truyén), 5 con chudt mdi nhém) duoc st dung bang dudng miéng cho mdi con
chudt duoc an ché do nhidu chit béo (duge in HFD) (ché d6 &n D12079B, chudt
duc, 18 tudn tudi), va tat ca phan dugc thu gom & ngay 1 khi sir dung. Phén kho
duoc hoa tan trong dung dich natri hydroxit nude 0,5N. Sau khi ly tim ¢ tbc do
12,000 vong/phut, ndng do protein dugc dinh lugng (phuong phap Lowry) st
dung dich nbi dé tinh toan ndng dd protein (mg/g phén) trong 1g phén. DY 1éch
trung binh va tiéu chuén ctia méi nhém dugc trinh bay dudi day.

[Bang 3]

Hop chét thir nghiém Lidu luong hop chit (mg/kg) | Nong d9 protein trong phén
(mg/g phén)

Chét din truyén 0 949+ 83

Vidul 10 177,6 + 35,2

Vidu2 10 149,8 £ 24,4
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Nhu d3 néu trén, hop chat theo séng ché c6 hoat tinh nang nong do
protein trong phéan nho hoat tinh tc ché enteropeptidaza.

Vi du thir nghiém 3: Thir nghiém hoat tinh chbng béo phi st dung chudt
DIO

Huy#n phit metylxenluloza 0,5% (nhém st dung hop chat thir nghiém, 5
hodc 6 con chudt mdi nhém) chira tig hop chét thir nghiém (20 hodc 60mg/kg)
hodc huyén pht metylxenluloza 0,5% (nhém khéng sir dung hop chét thir
nghiém (chét dan truyén), 6 con chudt mbi nhom) duge st dung dudng miéng
cho chudt béo phi do ché d6 an ubng (DIO) (ché 46 an ubng D12079B, chudt
duc, 46 tudn tubi) 1 14n mdi ngay trong 4 tuan. Trong lugng co thé trung binh va

do6 1éch tiéu chudn khi bét dau st dung va sau 4 tuén tiép tuc str dung dugc trinh

bay dudi day.
[Bang 4]
Hop chét thir nghiém Liéu hop chét Trong lugng co thé (g)
(mg/kg)
Bit dau st dung Sau khi tiép tuc su
dung 4 tuan
Chét dn truyén 0 48,9+2,8 48,0+2,2
Viduyl 20 48,3+2,0 43,8+1,7
Vidul 60 49,5+2.2 41,7+2.8
Vidu?2 20 49,6+2,6 46,0+2,8
Vidu?2 60 49,8+2.8 44,4445

Nhu néu trén, hop chét theo sang ché thé hién hoat tinh 1am giam trong
lwong co thé phu thudc lidu va c6 tac dung chéng béo phi dya trén hoat tinh trc
ché enteropeptidaza.

Vi du thtr nghiém 3: hoat tinh giam glucoza huyét & mau dong vat bi tiéu
duong (str dung 2 tuén lién tuc)

Chudt duc ob/ob (6 tuén tudi) duoc st dung dé chudn bi 2 nhém, moi
nhém gdém 5 con. Mt nhom lam d6i chimg duoc cho n thic dn khong chira
hop chét trong 2 tudn, trong khi nhém dugc nhén didu tri hop chat con lai duge
cho #n véi thire &n chira hop chat véi ndng d6 0,003% trong 2 tuln. Sau 2 tuan,

mau duge thu gom tir tinh mach dudi ciia méi con chuét, va tdc dung cai thién
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tiéu dudng do hop chit mang lai duoc dénh gid. Lugng glucoza huyét dugc do
str dung may phén tich tu dong Hitachi mau 7180 (Hitachi, Ltd.) va lugng
hemoglobin dugc glycat hoa dugc do sir dung mdy phéan tich glycohemoglobin
tu dong Tosoh HLC -723G8 (Tosoh Corp.).

Luong glocoza mau va hemoglobin dugc glycat héa cua tiing nhém sau

2 tudn st dung duge chi dinh bing do 1éch chuin + trung binh trong bang 5

[Bang 5]

Nhom thir nghiém Luong glucoza huyét | Luong hemoglobin
dugc glycat hoa (%)

Nhém d6i chimg 386,0+57,1 4,7+03

Vidu 12 144,2+19,5 3,5+0,1

Nhur néu trén, hop chit theo sang ché thé hién c6 tac dung cai thién tiéu
duong (tac dung giam glucoza huyét) trong thir nghiém in vivo.

Vi du diéu ché 1 (bao ché vién nang)

1) Hop chét ctia vi dy 1 30mg
2) Bot xenluloza min 10mg
3) Lactoza 19mg
4) Magi€ stearat lmg

Tong: 60mg

Céc thanh phén 1), 2), 3), 4) dugc tron va duge nhdi vao vo nang gelatin

Vi du diéu ché 2 (bao ché vién nén)

1) Hop chét ctia vi du 1 30g
2) Lactoza 50g
3) Tinh bot ngd 15¢g
4) Carboxymetylxenluloza canxiq44g 44¢
5) Magié stearat lg
Tdng 1000 vién nén 140g

Téng luong cia cic thanh phén 1), 2), va 3) va 30g thanh phan 4) dugc
nhao véi nude va dugce tao hat sau khi 1am kho chén khong. B6t da tao hat dugc
tron v6i 14g thanh phan 4) va 1g thanh phan 5). H3n hop niy dugc nén bang
may tao vién nén. Theo cach nay thu dugc 1000 vién nén, mdi vién chira 30mg

hop chét cia vi du 1.
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Kha ning Umg dung trong cdng nghiép
Hop chét theo séng ché c6 hoat tinh (rc ché enteropeptidaza va 12 hitu ich

trong didu tri hodc phong ngira bénh béo phi, tiéu duong, va tuong tu.
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YEU CAUBAO HQ
1. Hop chét c6 cong thirc (I):
0
N -
O ) !I21
NH 0 o
M
N (1)

trong do:

vong A 1a vong benzen tly y dugc thé bang 1 dén 3 phén tir thé duoc chon tir
nguyén tr halogen va nhém C.6 alkyl;

R' 14 nguyén tir hydro hodc nhém Cy¢ alkyl duoc thé bang nhém COOH; va

R? 14 nhém C 6 alkyl duoc thé bing mot hogic hai nhém COOH va tity y duge
thé thém bang nhém SO;H,

hoac mudi ctia no.

2. Hop chét theo diém 1 hodc mudi ctia n6, trong d6 R' 14 nguyén tir hydro hogc
nhém Cy6 alkyl duoc thé bang mot nhém COOH.

3. Hop chét theo diém 1 hoic mudi cta nd, trong d6 R? 1a nhém C,.6 alkyl duge
thé bing mot hodc hai nhém COOH.

4. Hop chit theo didm 1 hodic mubi ctia nd, trong d6 vong A 13 vong benzen tiy
vy duoc thé bang 1 dén 3 phan tir thé dugc chon tir nguyén tir halogen va nhém
C1.6 alkyl, R' 13 nguyén tir hydro hodc nhém C¢ alkyl duge thé bang mot nhém
COOH, va R? 13 nhém C¢ alkyl dugc thé béng mot hodc hai nhém COOH.

5. Hop chét theo diém 1, trong d6 hop chét nay 1a axit N-(((3S)-6-((4-
carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-benzofuran-3-yl)axetyl)-L-

aspartic hodc mudi cta no.
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6. Hop chit theo diém 1, trong d6 hop chét nay 1a axit N-(((3R)-6-((4-
carbamimidamidobenzoyl)oxy)-2,3-dihydro-1-benzofuran-3-yl)axetyl)-L-
aspartic hodc mubi ctia né.

7. Hop chit theo diém 1, trong d6 hop chét nay 1a axit N-((6-((4-
carbamimidamidobenzoyl)oxy)-4-metyl-2,3-dihydro-1-benzofuran-3 -yl)axetyl)-
L-aspartic hodc mudi ctia né.

8. Dugc phdm chira hop chét theo diém 1 hogc mudi ctia né.

9. Ché phdm chira hop chét theo didm 1 hodic mubi clia né va dugc chét ding

ddng thoi.
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<210> 1

<211> 13

<212> PRT

<213> Trinh tu nhan tao

<220> q
<223> Peptit tong hop

<220>

<221> MISC FEATURE

<222> (1)..(1) :

<223> Xaa ky hiéu cho Abu (axit 2-aminobutyric)

<220>

<221> MOD _RES

<222> (1)..(1)

<223> duoc bién dbi bing SFAM

<220>

<221> MOD_RES

<222> (11).(11)

<223> dugc bién doi bang CPQ2
<400> 1

Xaa Gly Asp Asp Asp Lys Ile Val Gly Gly Lys Lys Lys
1 5 10
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