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(57) Sang ché d& cap dén hop chét piperazin dugc ngung tu triazol, imidazol va
pyrrol 1am chat diéu bién hoat tinh cua hoat tinh thu thé mGlus va dugc pham chira
cac hop chat nay dé sir dung trong diéu tri. Cac hop chét theo sang ché c6 thé
dugc sur dung dé diéu tri va/hodc ngan ngua cac r6i loan than kinh va tdm than
lién quan dén réi loan chic ning glutamat nhu chimg tAm than phan liét hoic
chiing suy giam nhén thirc, ching sa sut tri tu€¢ or ching suy yéu nhan thirc, hoac
cac bénh khac ma c6 thé dugc lién quan truc tiép hodc gian tiép dén chimg rbi
loan chirc ndng glutamat, nghia 1a, cac r6i loan c6 thé diéu tri bé“lng su diéu bién
hoat tinh duwong (PAM) hoic sy diéu bién hoat tinh am (NAM) ctia mGluRs.
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Linh vue ki thuit dwgc dé cap

Sang ché d& cap dén hop chét piperazin ngung tu triazol, imidazol va pyrrol va
viéc st dung ching lam chit diéu bién hoat tinh cia hoat tinh thu thé mGlus, cac duoc
phdm chira cic hop chat ndy, va md ta cac phuong phap diéu tri. Cac hop chét theo
sang ché c6 thé duoc st dung dé diéu tri va/hodc ngan ngura cac r6i loan thén kinh va
tdm than lién quan dén rdi loan chtrc ning glutamat nhu chtng tdm than phan liét hoidc
chimg suy giam nhén thirc, ching sa sut tri tué hodc ching suy yéu nhén thirc, hoic
cac bénh khac ma c6 thé dugc lién quan truc tiép hodc gian tiép dén rdi loan chuc
nang glutamat, nghia la, cac rbi loan co thé diéu tri béng su diéu bién hoat tinh duong
(positive allosteric modulation-PAM) hodc su didu bién hoat tinh 4m (negative

allosteric modulation-NAM) mGIuRs.
Tinh trang k§ thuit cia sing ché

Glutamat 13 axit amin hudng kich tmg bac mdt trong hé than kinh trung wong
cia dong vat co vi, gy ra tic dung ciia né thong qua ci hai thu thé glutamat
ionotropic va metabotropic. Sy din truyén than kinh dugc trung gian boi glutamat da
duoc ching minh 13 quan trong trong nhiéu qua trinh sinh 1y, nhu tinh mém déo
synap, tang tiém luc thoi gian dai lién quan dén ca hai hoc va nhé cling nhu sy nhan
thirc cam giac (Riedel et al., Behav. Brain Res. (2003), Vol.140, pp.1-47, Rose et al. J.
Neurosci., November 8, 2006 « 26(45):11582—11587). Hon nfta, da dugc chiing minh
rang sy mét can bang trong dan truyén than kinh glutamat déng vai trd quan trong

trong sinh 1y bénh hoc ciia nhidu bénh vé thin kinh va tdm than khac nhau.

Su dan truyén than kinh huéng kich Gng cia glutamat dugc trung gian thong
qua it nhat hai 16p thu thé khac nhau: céc thu thé ionotropic glutamat nhu thu thé N-
metyl-D-aspartat (N-metyl-D-aspartate-NMDA), thu thé axit a-amino-3-hydroxy-5-
metyl-4-isoxazolepropionic (a-amino-3-hydroxy-5-metyl-4-isoxazolepropionic acid-

AMPA) hoic thu thé kainit; va thu thé glutamat metabotropic (mGluR) va cic thu thé
1
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glutamat metabotropic. Cac thu thé ionotropic 13 cdc kénh ion kiém soat phéi tir va
duoc cho 1a chiu trach nhiém diéu hoa sy din truyén noron nhanh gitta hai noron. Cac
thu thé glutamat metabotropic 14 céc thu thé ndi v6i G-protein (G-protein coupled
receptor-GPCR) ma xuét hién dé trung gian khong chi sy dan truyén synap, ma con
didu hoa su kéo dai giai phéng chit din truyén than kinh cling nhu hoat héa thu thé
sau synap. Céc thu thé glutamat metabotropic (mGIuR) thudc ho C (ciing dugc biét 1a
ho 3) clia cac thu thé duoc ndi voi g-protein (g-protein-coupled receptor-GPCR).
Chung dugc ddc trung bdi bay xuyén mang (seven transmembrane-7TM) khu vuc
xoan duoc lién két thong qua ving gidu xystein voi khu vue ddu tin cling amino ngoai
bao hai thity 16n trong d6 phdi tir glutamat lién két. Ho mGluR bao gbém tam loai thu
thé mGluR da biét (duoc chi dinh 1 mGluRI dén mGluR8). Mot vai loai thu thé duoc
biéu hién 1a c4c bién thé ghép dac hiu, vi du mGluR5a va mGluR5b hodc mGluR8a,
mGIluR8b va mGluR8c. Siéu ho nay duoc chia thanh ba nhém (nhom I, II va III) dua
trén sy twong dong axit amin cling nhu cic chudi tin hiéu ndi bao ma chung diéu hoa
(Schoepp et al., Neuropharma, (1999), Vol.38, pp.1431-1476) va profil dugc ly. Cac
thu thé nhém I (mGluRl va mGluRS) dugc ndi vi Gag, quy trinh din dén sy kich
thich phospholipaza C va sy gia ting muc canxi va inositol phosphat ndi bao. Cac thu
thé nhom II (mGluR2 va mGluR3) va cdc thy thé nhém iii (mGluR4, mGluR6,
mGluR7, va mGluR8) duoc ndi véi Gy, ma dan dn gidm cac muc adenosin
monophosphat vong (cyclic adenosine monophosphat-cAMP). Trong khi céc thu thé
nhom I duge dédt vuot trdi sau synap va thuong tang cuong truyén tin hiéu sau synap,
céc thu thé nhom IT va III duoc dat trude synap va thudng c6 hidu qua tc ché sy giai

phong chét dan truyén than kinh.

Su r6i loan chirc ning dan truyén than kinh glutamatergic, vi du théng qua su
giai phong glutamat thay déi hodc su hoat héa thu thé sau synap, da dugc chitng minh
trong cac r6i loan than kinh cling nhu rdi loan tAm than khac nhau. Su thiéu nang thu
thé NMDA d4 khéng chi duoc ching minh trong bénh nhan Alzheimer, ma con duge
chdp nhan cao 14 nguyén nhan gia dinh ctia ching tdm thin phan liét (Farber ef al.,
Prog. Brain Res., (1998), Vol.116, pp.421-437, Coyle et al., Cell. va Mol. Neurobiol.,
(2006), Vol.26, pp.365-384). DBiéu nay dugc hd tro boi cic nghién ciru 14m sang cho
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thdy riang cac tac nhan ddi khang cia thu thé MDA gay ra céc triéu chimg khong thé
phén bi¢t dugc véi céc triéu chimg clia nguoi bénh bi chimg tdm than phan liét (Javitt
et al., Am J. Psychiatry, (1991), Vol.148, pp. 1301-1308; Meltzer HY, Biol.
Psychiatry, (1999), Vol.46(10), pp.1321-1327). Do d6, cic phuong phép ma c6 thé 1a
tiém nang hoic tiéu chudn héa truyén tin hiéu thu thé NMDA ¢6 tiém ning dé diéu tri
cac r6i loan than kinh va tdm than.

mGluRs, dugc ma héa bdi gen GRMS, dd dugc chirng minh 1a dugc biéu hién
trong hé than kinh trung uong (central nervous system-CNS), chii yéu trong vo, hai
m4, nhan cap va nhan béo sdm. Céc ving nio nay duoc biét 13 tham gia vao sy hinh
thanh tri nhd va chitc ndng nhan thic cling nhu dap ung cam xic. mGIluRS da cho
thdy duoc dinh vi sau synap, ké sat véi mang ludi protein sau synap (Lujan et al., Eur.
J. Neurosci. (1996), Vol.8, pp.1488-1500). Su tuong tac chirc nang gitta mGIluRS va
thu thé NMDA cling da dugc chiing minh, trong d6 sy hoat héa mGluRs kich thich
trang thai hoat héa ctia thu thé NMDA (Mannaioni et al., NeuroSci., (2001), Vol.21,
pp.5925-5924, Rosenbrock et al., Eur. J. Pharma., (2010), Vol.639, pp.40-46). Hon
nita, sy hoat héa mGIluRS d& duoc ching minh trong cdc md hinh tién 1am sang in
vivo dé day 1ui chimg suy yéu nhan thic ciing nhu sy réi loan tim than gy ra boi cac
tac nhan d6i khang NMDA (Chan et al., Psychopharma. (2008), Vol.198, pp.141-
148). Do dd, hoat hda mGluRs, va nho d6 tao ra kha niang hoac ti€u chudn hoa sy
truyén tin hiéu thu thé NMDA, 1a co ché tiém ning dé diéu tri cac rdi loan tAm than va
than kinh.

Hau hét cac chi van ctia mGluRs lién két vi tri lién két glutamat véi chu van
ndi sinh. Vi vi tri lién két glutamat gitta cac thanh vién ho mGluR 1a bao thua cao, da
gap thach thac trong viéc phat trién cdc chu van mGlus chon loc ma cé su hélp thu
CNS ¢6 thé chip nhan dugc va chimg minh hoat tinh in vivo.

Phuong phap khac dé thu dugc tinh chon loc gitta cac thanh vién ho mGIuR 1a
dé phat trién cac hop chat ma lién két voi ving chuyén hoat tinh, ma bao thii khong
cao giita cdc thanh vién ctia ho nay. Cac hop chét lién két chuyén hoat tinh nay s&
khong twong tac véi lién két glutamat tyr nhién va truyén tin hiéu nhung didu bién
trang thai hoat hoa thu thé. Cac phdi tir chuyén hoat tinh c¢6 hoat tinh d6i khéang hoc
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d6i khang dao nguoc khi khong cé mit cac phdi tir chil van noi sinh tuong tmg duoc
goi la cac chu van didu bién hoat tinh hodc cac chét d6i khéng. Céc phéi ttr diéu bién
hoat tinh thiéu hiéu qué khi khdng c6 mat cac phéi tir cht van ndi sinh duoc goi la cac
chét diéu bién (4m hoic duong).

Chét diéu bién hoat tinh dwong ciia mGluRs da duge x4c dinh gin day (O'Brien
et al., Mol. Pharma. (2003), Vol.64, pp.731-740, Lindsley et al., J. Med. Chem.
(2004), Vol.47, pp.5825-5828), trong d6 da x4c dinh ring cac hop chit nay lam cho c6
tiém nang hoat tinh mGIuRs khi ¢6 mit glutamat lién két. Khi khong c6 mit glutamat
lién két, cac chat diéu bién dwong mGlus khong ching minh bit ky hoat tinh ndi tai

nao.

Do d6, cac hop chit c6 tiém ning truyén tin hidu tw nhién cia mGluRs 14 dugc
d6i 1ap véi cac cht van ma hoat héa thu thé nay theo phuong thirc khéng tu nhién va
lau dai. Do d6, cac chét diéu bién hoat tinh dwong mGluRs 14 sy tiép can tiém ning
trong viéc truyén tin hiéu mGluRs ma din dén lam cho c6 kha niang va binh thuong
hoa sy tang nang thu thé NMDA duoc phat hién trong céc rdi loan than kinh va tim
thin. Céc chit didu bién hoat tinh Am mGluRs 13 hiru dung dé kiém ché su truyén tin
hiéu mGluRs ma dan dén lam giam va tiéu chudn hoa su tding ndng thu thé NMDA
dugc phét hién trong mot s6 r6i loan than kinh, tAm than va trong nhiéu r6i loan CNS
thong thuong. Khéng bi rang budc boi ly thuyét cu thé, cac thu thé glutamat
metabotropic, bao gébm mglur5, da tham gia trong nhiéu chitc ning sinh hoc khéc
nhau, cho thdy vai trd tiém niang ddi v6i thu thé mGluRs trong nhiéu qué trinh bénh &
dong vat c6 vu. Cac phéi tlr cha cac thu thé glutamat metabotropic c6 thé duoc st
dung dé diéu tri hodc ngin ngira cac roi loan than kinh va/hodc tAm than cip tinh
va/hodc man tinh lién quan dén réi loan chitc ning glutamat, nhu chimg loan tAm than,
chung tdm than phan liét, chimg suy gidm nhén thtrc do tudi tac, va cac chiing bénh
twong tu. Hon nita, khong bi rang budc bai 1y thuyét, gia ting cac bang chimg cho
thdy cac thu thé mGlu déng vai trd quan trong trong viéc kéo dai cac thay d6i trong su
dan truyén synap, va céc nghién ctru vé tinh mém déo synap trong chudt khuyét FMRI
da xé4c dinh sy lién hé gita phenotyp Fragile X va sy truyén tin hiéu mGIuR. Ca hai
loai chét diéu bién hoat tinh c6 thé ciing dugc lién quan dén mot sb bénh hiém vi du

4

4/85



43614

khong c6 loai gidi han bét ky, hoi chiimg Fragile-X, hoi chimg Rett, hoi chirng Phelan-

McDermid hoac bénh xo ndo da u.

Su xé4c dinh cdc chlil van mGluR phan t& nho ma lién két & vi tri li€én két chu
van noi sinh d4 1am gia ting dang ké sy hiéu biét v& cac vai trd ctia cac thu thé nay va
su twong quan tuong ng clia ching véi bénh tat. Do phan 16n cac cha van nay duoc
thiét ké 1a chat twong tu cla glutamat, ching thuong thiéu di cic dic diém mong
mudn dé lam duogc chit cé dich 18 mGIuR nhu sinh kha dung theo dudng miéng
va/hodc sur phan bé cho hé than kinh trung wong (CNS). Hon nita, do ban chét bao thu
cao ctia vi tri gin két glutamat, hau hét cac chét cha van vi tri lién két phdi tir ndi sinh

thiéu tinh chon loc trong s6 nhiu mGIuR khac nhau.

Céc vj tri lién két diéu bién hoat tinh dugc phan biét dinh khu véi vi tri lién két
phdi tir ndi sinh (orthosteric). Su chiém git dwong thoi vao trong thu thé boi phdi tur
ndi sinh va chit diéu bién hoat tinh trén ca hai vi tri c6 thé din dén cac hau qué khac
nhau. Cac phéi tr diéu bién hoat tinh ¢6 tiém ndng tao ra hiéu qua cta phéi tr ndi sinh
(hop tac tich cuc) duoc dinh nghia 1a “céc chit didu bién hoat tinh duong” (PAM-
positive allosteric modulator), trong khi cac phdi tir didu bién hoat tinh lam giam hodc
chin hiéu qua ctia phéi tir ndi sinh (hop téc tiéu cuc) duoc dinh nghia 13 cac chit didu
bién hoat tinh 4m (NAM-negative allosteric modulator). (Christopoulos A, Advances
in G protein-coupled receptor allostery: from function to structure, Mol Pharmacol.
2014; 86 (5):463-78.).

Do d6 ca hai PAM va NAM la co ché hip din dé diéu bién cac dap ung thy thé
sinh ly thich hop.

That khong may, khan hiém cac chit diéu bién hoat tinh duong chon loc ddi
v6i thy thé mGluRs. Hon nita, cac chit diéu bién thu thé mGluRs thong thudng
thudong thiéu kha ning hoa tan trong nudc thda méan va thé hién sinh kha dung qua
dudng miéng kém. Do d6, van c6 nhu cdu vé cac phwong phap va cic ché phdm ma
khic phuc duoc cac thidu sét nay va cung cdp mét cach hiéu qua cac cac chit didu

bién hoat tinh 4m nhung lai dwong mét cach chon loc véi thu thé mGluRs.

Bén chit k§ thuit ciia sang ché
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Sang ché dé xuat hop chit c6 cong thire chung I:

@
Rs R
N/

%%\m

\/( )n

Rs™ 5
hozc chat ddng phan ddi anh, chit déng phan khéng dbi quang, N-oxit, hoic mudi
duoc dung cua no, trong do:
R; 1a nhom Cg-Cs aryl mot, hai hodc ba vong duge thé tiy ¥, nhém di vong Ci-Ci3
mot, hai hoic ba vong duoc thé tuy y chira tr 1 dén 5 nguyén tir khac loai dugc chon
tir N, O, va S, nhém C3-Cs xycloalkyl dugc thé tly y, hodc nhom Cs-Cs xycloalkenyl
duogc thé tuy y hodc nhom alkyl mach thing hodc phan nhénh tir C; dén Cao duoc thé
thy y;
va
A 12 lién két ba, lién két d6i, tily y dugc thé bang nhém halo hodc 1a nhém di vong co
nam hodc sau nguyén tir chira tir 1 dén 4 nguyén tir khac loai dwoc chon tir N, S, O,
hodc 1a chudi alkyl (Ci.), hodc chudi alkyl dugc thé bang tir mot dén ba nguyén tir
khac loai dugc chon tr N, S, O;
R2, R3 doc lap 1a khong ¢, hydro, nhom alkyl, hodc nguyén tit flo, hodc R> va R3 duoc
lién két v6i nhau dé tao thanh vong di vong ngung tu chira tir mot dén ba nguyén tir
khac loai dugc chontir N, S, O;
n 13 s6 nguyén nim trong khoang tir 0 dén 2;
R4 14 carbonyl, hodc thiocarbonyl, hodc nhém sulphonyl, hoic lién két hoic khong co;
B 12 oxy hoic Iuu huynh hozc nito trong d6 nito duge tiy v thé bang Ci-s alkyl hozc
alkoxy nhur metoxy hoic lién két hozc khong c6;
Rs 14 nhom Cg-Cis aryl mot, hai hodc ba vong duoc thé tiy ¥, nhém di vong Ci-Cis3
mdt, hai hodc ba vong dugc thé tuy y chura tr 1 dén 5 nguyén tr khéac loai dugc chon

6
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tr N, O, va S, nhém C3-Cs xycloalkyl dugc thé tity v, hodc nhém C3-Cs xycloalkenyl
duoc thé ty y hodc nhom alkyl tir C1 dén C20 mach thing hozc phan nhanh dugc thé
tuy y.

Céc phén tir thé tuy ¥ dugc dé cap trén day doc 1ap duoc chon tir cac nguyén tir
halogen va Ci-Cs alkyl, Ci-Cs alkoxy, hydroxy, mercapto, nitro, xyano, oxo, halo(C;-
Ce)alkyl, halo(Ci-Ces)alkoxy, Ci-Cs alkylthio, Ci-C¢ alkylsulphonyl, C;-Cs
alkylcarbonyl, sulphamoyl, Ci-Cs alkylsulphamoyl, di(Ci-Ce)alkylsulphamoyl, (C;-
Ce)alkoxycarbonyl va cac nhdm (Ci-Ce)alkylcarbonyl(Ci-Ce)alkyl, va cdc nhém cé
cong thic -NR*R*, -C(=0)-NR*R*, -A, -O-A, -C(=0)-A, -(CH2)q-A, -NR**-A, -
C(=0)-NR**-A, -NR**C(=0)-A va -O-C(=0)-A trong d6 R* ddc 1ap la nguyén tu
hydro hoac nhém Ci-Cs alkyl, Ci-Cs alkoxy, C1-Cs alkylcarbonyl, phenyl hodc benzyl,
R** 1a nguyén tir hydro hoic nhom Ci-Cs alkyl, q 13 s6 nguyén tir 1 dén 6 va A 1a
nhom phenyl hodc nhom di vong C;-Cg chua tur 1 dén 3 nguyén tur khéc loai dugc
chon tir N, O va S; nhém C;-Cs xycloalkyl; m&i nhém A tiy y dwoc thé bing tir 1 dén
3 nhém ddc 1ap dugc chon tr halo, hydroxy, xyano, nitro va Ci1-Cs alkyl, uu tién la
trong d6 cac phan tir thé tiy y dwoc chon tir nhém bao gdm cac nguyén tir halogen va
cac nhom C;-Cs alkyl.

Theo cac phuong an dugc uu tién, A 1a lién két ba hoic doi, tuy vy dugc thé
bing nhém halo. R wu tién 1a nhém C3-Cs xycloalkyl duge thé tiy ¥, hodc nhém Cs-
Cs xycloalkenyl dugc thé tuy ¥ hoic nhém di vong C3-Cs chira it nhat mot nguyén tir
khéac loai dugc chon tir N, O, va S, wu tién 1a trong d6 nguyén tir khac loai nay la N.
M3i X va Y wu tién doc 1ap 1a N hogc C. Uu tién nhit, n = 1.

Theo cac phuong &an dugc uu tién, R4 1a nhoém carbonyl hodc khong co; B 1a O,
N tuy y duoc thé bing Ci.s alkyl hodc alkoxy nhu metoxy hodc lién két hodc khong
cd; va Rs la nhu dugce xéc dinh trén day.

Trong mdt s6 phuong 4n, néu B 1a O, Rs 14 nhém di vong C1-Cis chira tir 1 dén
5 nguyén tir khéc loai dugc chon tir N, O, va S, hodc nhom alkyl tir C1 dén C20 mach
thdng hodc phan nhanh duoc thé tiiy y. Néu B 1a khong c6, Rs wu tién 1a nhém Cg-Cia
aryl mdt, hai hodc ba vong dugc thé tiy y, nhém Ci-Ci3 di vong mdt, hai hodc ba

vong dugc thé tuy y chua tur 1 dén 5 nguyén tir khac loai duge chon tir N, O, va S,

7
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nhém C3-Cs xycloalkyl dugc thé tiry v, hodic nhom C3-Cs xycloalkenyl duge thé tiy y.
Néu B 1a N tiy y duoc thé bing Ci-s alkyl hodc alkoxy nhu metoxy, Rs wu tién 1a
nhém alkyl tir C1 dén C20 mach thing hodc phin nhanh dugc thé tuy y.

Trong mdt s6 phuwong 4n, chi ¢6 mot kha nang n (= 1), dat & sudn nguyén tir

nito vong, thu dugc cong thirc IA:

IA

Trong d6 A, B, va Ri, R4 va Rs ¢6 nghia nhu duoc gan cho ching lién quan dén

cong thuce I trén day.

Trong mét s6 phuong 4n, chi c6 mot kha ning n (= 1), dit & sudn nguyén tir

nito vong, thu dugc cong thuc IB:

IB

B
/
I{5

Trong d6 A, B, va Ri, R4 vaRs ¢6 nghia nhu duge gan cho ching lién quan dén
cong thuce I trén day.

Trong mdt s phuong &n, chi c6 mot kha ning n (= 1), bén canh nguyén tt nito

vong, thu dugc cong thic IC:

IC
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Trong d6 A, B, va Ry, R va Rs ¢6 nghia nhu duge gan cho chung lién quan dén
cong thuc I trén day.

Céc hop chét uu tién theo sang ché 1 cic hop chit trong d6 Ry va Rs 1a nhém
Cs-C14 aryl mét, hai hodc ba vong dugc thé tuy y, nhom Ci-Cy3 di vong mdt, hai hoac
ba vong duoc thé tily ¥ chira tir 1 dén 5 nguyén tir khac loai dugce chon tir N, O, va S,
A 13 lién két ba hodc nhém oxymetylen hodc metylenoxy, R4 1a nhém CO, nla 1, X va
Y 14 nito, Ra va R3 14 khong c¢6 va B 1a khong co (lién két).

Theo mdt phuong 4n theo sang ché, Ry, Rs uu tién doc 1ap dugc chon tir nhom
C6-Ci4 aryl mot, hai hodc ba vong dugce thé tuy y hodc nhom C;-Ci3 di vong mot, hai
hodc ba vong dugc thé tuy y chura tir 1 dén 5 nguyén tir khac loai dugc chon tir N, O,
S, A 1a lién két ba hodc nhém oxymetylen hoic metylenoxy, X va Y 14 nito, Ro va Rs
la khong cé, va B 1a nguyén tr khéc loai duge chon tir N, O, S.

Theo phuong 4n khac ciia séng ché, Ry, Rsuu tién doc 1ap duoc chon tir nhém
C6-Ci4 aryl mot, hai hodc ba vong duogc thé tuy y hodc nhom di vong Ci1-Ci3 mdt, hai
hoic ba vong duoc thé tiy y hodic nhém alkyl hodc xycloalkyl hodc xycloalkenyl dugc
thé tuy y chira tir 1 dén 5 nguyén tr khac loai dugc chon tr N, O, va S, X 1a cacbon va
Y la nito, R3 1a khong c6 va R 14 hydro hodc nhom metyl, A 1a lién két ba hodc nhom
oxymetylen hodc metylenoxy va B 1a khong c6 (lién két).

Theo phuong &n nita cia sang ché, Ry, Rs vru tién doc 1ap dugc chon tir nhém
aryl don vong dugc thé tiy y hodc nhém di vong don vong duge thé tuy y chua tir 1
dén 5 nguyén tir khac loai duogc chon tir N, O, S hodc nhém alkyl hodc xycloalkyl
hodc xycloalkenyl dugc thé tiry ¥, X 14 cacbon va Y 14 nito, Rs 1a khong c¢6 va Ry 1a
hydro hodc nhom metyl, A 1a lién két ba nhém oxymetylen hoic metylenoxy, trong dé

R4 1a nhém CO va B 1a nguyén tr khac loai dugce chon tu N, O, S.
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Theo phuong &n nita cla sang ché, Ry, Rs uu tién doc 1ap duoce chon tir nhém
aryl don vong dugc thé tiy ¥ hodc nhém di vong don vong dugc thé tuy y chira tir 1
dén 5 nguyén tt khac loai duge chon tir N, O, va S hodc nhém alkyl hodc xycloalkyl
hoic xycloalkenyl dugc thé tiy y, X 1 nito va Y 1 cacbon, Rz 1a khong ¢6 va Rs la
hydro hodc nhém metyl, A 1a lién két ba nhém oxymetylen hoic metylenoxy, trong dé
R4 1a nhom CO va B 12 khéng c6 (lién két).

Theo phuong &n nfta cuia sang ché, Ry, Rs uu tién doc 1ap duoc chon tir nhém
aryl don vong dugc thé tiy y hodc nhém di vong don vong dugc thé thy v chira tir 1
dén 5 nguyén tir khac loai dugc chon tir N, O, S hodc nhdm alkyl hodc xycloalkyl
hoac xycloalkenyl duge thé tiy ¥, X 14 nito va Y 1 cacbon, Ry 1a khong ¢6 va Rz 1a
hydro hodc nhom metyl, A 13 lién két ba nhém oxymetylen hodc metylenoxy, trong d6
R4 1a nhém CO va B 1a nguyén tir khac loai dugc chon tr N, O, S.

Theo phwong 4n nita ctia sang ché, A wu tién 1a nhém alkyloxy.

Theo phwong 4n nita clia sang ché, A wu tién 1a vong di vong hoic lién két doi.

Theo phwong 4n nita ctia sang ché, R» va Rs wu tién 1a nguyén ti hydro.

Theo phuong 4n nita cta sang ché, Rz va Rs uu tién 1a nhém Ci-Cy alkyl duoc
thé tiy v;

Vi du, khi R4 13 nhém CO va Rj 1a nhom C;-Co di vong mdt, hodc hai vong
duoc thé tly y chira tir 1 dén 3 nguyén tir khic loai dugc chon tir nito, oxy va luu
huynh, Rs uu tién 1a khong cé gi6éi han bat ky nhém 2-furyl, 3-metylphenyl, 3-
clophenyl, 5-metyl-2-furyl, 3-furyl, 2,5-dimetyl-3-furyl, 4-morpholinyl, piperidinyl,
pyrolidinyl.

Vi duy, khi R4 12 nhém CO, B 1a Oxy va R 1a nhém C;-Co di vong mdt, hodc hai
vong dugc thé tiy ¥ chira tir 1 dén 3 nguyén tir khac loai dugc chon tir nito, oxy va
luu huynh, n 1a 1 va Rs uu tién khong c6 giéi han bt ky 13 nhom alkyl, tiy v duoc
thé, duoc chon tir cac hop chét metyl, etyl, isopropyl, propyl, tert-butyl, butyl, isobutyl
1a cac chét diéu bién hoat tinh 4m wu tién.

Vi du, khi R4 1& nhém CO, B la nito hodc N-alkyl dugc chon tir metyl, etyl,
isopropyl, propyl, tert-butyl, butyl, isobutyl hodc metoxy va R la nhém C;-Co di vong

mot, hodc hai vong dugc thé tuy y chua tur 1 dén 3 nguyén tir khac loai dugc chon tir
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nito, oxy va luu huynh, n 1a 1 va Rs vu tién la khong c6 gi6i han bét ky nhém alkyl
dugc thé tuy y duoc chon tir cac hop chit duge thé tuy y metyl, etyl, isopropyl,
propyl, tert-butyl, butyl, isobutyl 1a c4c chit diéu bién hoat tinh 4m wu tién.

Vi du khong gidi han 1a 3-[2-(3-clophenyl)etynyl]-N,N-dietyl-6,8-dihydro-5H-
[1,2.,4]triazolo[4,3-a]pyrazin-7-carboxamit. Trong hop chit nay, R; 1a 3-clophenyl, B
la nito etyl hda va Rs 1a nhoém etyl, Rz va Rz 1a khong c6, R4 1a carbonyl, nla 1, va A 1a

lién két ba.

Vi du, khi R4 1a nhom CO, B 1a khong c6 va Ry 1a nhdm Cs-Ci4 aryl mot, hai
hodc ba vong dugc thé tuy v, n 12 1 va Rs khéng c¢6 giéi han bit ky wu tién 1a nhém
aryl don vong duogc thé tiry y hodc nhém di vong don vong dugc thé tuy y chira tir 1
dén 5 nguyén tir khac loai duoc chon tir nhém N, O, va S, cac hop chét 1a cic chat

diéu bién hoat tinh duong wu tién.

Vi du khong gidi han 1a (3-clophenyl)-[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]metanon. Trong hop chit nay, Ry va Rs 1a 3-
clophenyl, Rz va R3 va B 1a khong cé, R4 14 carbonyl, n 1a 1, va A 1a lién két ba. Hop

chét nay duoc mé ta tiép trong vi du 8.

Vi duy, khi X 1a nito va Y 1a cacbon, R4 1a nhém CO, B 1a khdng cé va Ry 1a
nhém Ce-Ci4 aryl mot, hai hodc ba vong duoc thé tily y, Rs khong c6 giéi han bat ky
uu tién 12 nhém aryl don vong duge thé tity y hodc nhém di vong don vong duoc thé
tiy y chtra tir 1 dén 5 nguyén tir khac loai duge chon tir N, O, va S, c4c hop chit 14 cac

chét didu bién hoat tinh duong wu tién.

Vi du khong gidi han 1a (3-clophenyl)-[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-imidazo[1,2-a]pyrazin-7-yl]metanon. Trong hop chit ndy, Ri va Rs 14 3-clophenyl,
A 13 lién két ba, B 1a khong c6, R» 1 khong c6 va Rj 1a hydro, R4 1a cacbonyl va n 1a
1.

Theo mot phuong 4n theo sang ché, hop chit, hodc chit ddng phan ddi anh,
chét déng phan khong ddi quang, N-oxit, hodc mudi duoc dung, dugc dé xuét theo

cong thirc chung I dwoc chon tir cac hop chit trong bang 1 duéi day:
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N_—N

\

\\/\\(\ﬁ

tert-butyl 3-(2-phenyletynyl)-6,8-
dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat

N_—N

CH3

7-(6-metyl-3-nitro-2-pyridyl)-3-(2-
phenyletynyl)-6,8- dihydro -5H-[1,2,4]
triazolo[4,3-a]pyrazin

\
\\/\(\\<

tert-butyl 3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H- [1,2,4]tr|azolo[4,3 -a]pyrazin-
7-carboxylat

\

—N

ey

metyl 3-[2-(m-tolyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxylat

\C Ha

3
\\/N\|(O \/c H

etyl 3-[2-(m-tolyl)etynyl]-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-carboxylat

N—N

N- metoxy N-metyl-3-[2-(m- tolyl etynyl]-
6,8-dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-carboxamit

Z—-—O

Q/‘vwr

etyl 3-[2-(m-tolyl)etynyl]-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-carboxylat

Z——O

Q/& Ha

N-metoxy-N-metyl-3-[ 2-(m-to|yl)etynyl]-

6,8-dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-carboxamit

12

12/85



43614

N—N

\

\\/

H3C
\
N

“~CH,

N,N- dlmetyl -3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H- [1,2,4]tr|azolo[4,3 alpyrazin-
7-carboxamit

N——N

\
‘vw(

N,N-dietyl-3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H- [1,2,4]tr|azolo[4,3 a]pyrazin-
7-carboxamit

5,

2-furyl-[3-[2-(m-tolyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-

\

‘vw(

(I3- [2 m-tolyl)etynyl]-6,8-dihydro-5H-
[1,2,4]tr|azolo[4,3 a]pyrazin-7-yl]-(1-
piperidyl)metanon

N—N

yllmetanon
0
H3C

[3-[2-(m-tolyl)etynyl]-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-
pyrrolidin-1-yl-metanon

Cl

7_§\\
(3-clophenyl)-[3-[2-(m-tolyl)etynyl]-6,8-

dihydro-5H-[1,2,4]triazolo[4,3-alpyrazin-
7-yl]metanon

=

o]

S

morpholino-[3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H- [1,2,4]tr1azo|o[4,3 -a]pyrazin-
7-yllmetanon

SameMs

1-piperidyl 3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat
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N——N

\
bw

tert- butyl 3-[2-(3-clophenyl)etynyl]-6,8-
dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat

\

N—N

/ )\\ H3C
N ¢ i
\\/N\\(N\C Hj

(o]

=

Cl
3-[2-(3-clophenyl)etynyl]-N,N-dimetyl-
6,8-dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-carboxamit

O

-[2-(3-clophenyl)etynyl]-N,N-dietyl-6,8-
d|hydro 5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxamit

Ne—=—N

Sppeve

[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-alpyrazin-7-yl]-
pyrrolidin-1-yl-metanon

N—N

SameVe

[3-[ 2-(3—c|ophenyl)etynyl]-6,8—d|hydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-(1-
piperidyl)metanon

Q/Z—N
[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-

5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-
morpholino-metanon

—N

X

7 >\\ CH
N 4 \ N g 0:13
, U~

=

Cl
tert-butyl 3-[2-(4-clo-2-pyridyl)etynyl]-
6,8-dihydro-5H-[1,2,4]triazolo[4,3-
alpyrazin-7-carboxylat

O/p ﬁ( "~

CHs

tert-butyl 3-[2-(1
hydroxyxyclohexyl)etynyl] 6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxylat
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N—N
/ \
= N
‘\/N\\ro\cm
Cl 0
metyl 3-[2-(3-clophenyl)etynyl]-6,8-

dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat

\

‘vwr

etyl 3-[2-(3-clophenyl)etynyl]-6,8-
dihydro- 5H [1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat

Ne—N

Q/a Hs

-[2-(3-clophenyl)etynyl]-N-metoxy-N-
metyl -6,8- dlhydro -5H- [1,2,4]triazolo[4,3-
a]pyrazin-7-carboxamit

z-—O

O

-(3-clophenyl)etynyl]-6,8-dihydro-
5H [1,2,4]tr|azolo[4,3 -a]pyrazin-7-yl]-(2-
furyl)metanon

N—N

Q/< % \‘(”\/

N,N-dietyl-3-[2-(6-metyl-2-
pyridyl)etynyl]-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-

= 7_N>\\
— N
\\/N cl

o]
Cl

(3-clophenyl)-[3-[2-(3-clophenyl)etynyl]-
6,8-dihydro-5H-[1,2,4]triazolo[4,3-
alpyrazin-7-yllmetanon

carboxamit
Ne—N N—N
/\
- / N
U
H;C \‘O(
etyl 3-[2-(6-metyl-2-pyridyl)etynyl]-6,8- metyl 3-[2-(6-metyl-2-pyridyl)etynyl]-

dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat

6,8-dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-carboxylat

Ne—N
\ [\
/ N é N
_ L
Cl [¢]
metyl 3-[2-(4-clo-2-pyridyl)etynyl]-6,8-
dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat

0
“NCH,

N—nN

I\
N
\\/N\‘(O\/CH
[e]
Cl
etyl 3-[2-(4-clo-2-pyridyl)etynyl]-6,8-

dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxylat

N
—
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Cl

(3-clophenyl)-[3-(2-phenyletynyl)-6,8-
dihydro-5H-[1,2,4]triazolo[4,3-alpyrazin-
7-yllmetanon

N—-N

\

b%

3

tert-butyl 3-[2-(3-xyano-5-flo-

phenyl)etynyl] 6,8-dihydro-5H-

[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxylat

T

etyl 3-[2-(3-xyano-5-flo-phenyl)etynyl]-
6,8- dlhydro -5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-carboxylat

N—~N

— /»\\ HC
\\/\‘(

N-etyl-N-metyl-3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-
7-carboxamit

@/a

-(2-metoxyetyl)-N- metyl -3-[2-(m-

tolyl)etynyl] -6,8-dihydro-5H-

[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxamit

N—N
/ )\
N H3C|
\\/N\‘(N\/CH3
Cl (e}
3-[2-(3-clophenyl)etynyl]-N-etyl-N-
metyl-6,8-dihydro-5H-

[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxamit

\

Hs

K/\“/\/\/

3-[2-(3-clophenyl)etynyl]-N
metoxyetyl)-N-metyl-6,8- d|hydro -5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxamit

Q/< )\YEHS

CHj
N-isopropyl-N-metyl-3-[
tolyl)etynyl]-6,8- dlhydro 5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxamit
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A )\
SV

2,2-dimetylpropyl 3-[2-(3-
clophenyl)etynyl]-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxylat

Cl

cl o
3-[2-(3-clophenyl)etynyl]-N-(2,2-
dimetylpropyl)-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxamit

N—N ¢l

el e

(3—c|ophenyl)-[3-(2-xyc|ohexy|etyny|)-
6,8-dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-yllmetanon

N—=~N

Sl

[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl}-
phenyl-metanon

OO

[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-(m-
tolyl)metanon

Cl

N——N
/ \
N
LA
(0]
(3-clophenyl)-[3-[2-(3-flophenyl)etynyl]-
6,8-dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-yllmetanon

Cl

Ne—|

/\

/N § N

\ @

Cl

(3-clophenyl)-[3-[2-(4-clo-2-
pyridyl)etynyl]-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-
ylJmetanon

N—-~N

OO

[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-[3-
(triflometyl)phenyl]metanon
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Cl

/ °

3-[2-[7-(3-clobenzoyl)-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-3-
ylletynyl]lbenzonitril

Q/Wwo

tetrahydropyran-4-yl 3-[
clophenyl)etynyl]-6,8- dlhydro -5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxylat

R

(3-clophenyl)-[3-[2-(6-metyl-2-
pyridyl)etynyl]-6,8-dihydro-5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-

yllmetanon

Q/ S

3-clophenyl)etynyl]-N-(2-pyridyl)-
6,8 dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-carboxamit

N‘N

[3-[2-(3-clophenyl) etynyl] -6,8-dihydro-
5H-
[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-(4,5-

dimetyl-2-furyl)metanon

Ne—N

N
Q% R

3-[2-(3-clophenyl)etynyl]-N-(2-
isopropoxy-1,1-dimetyl-etyl)-6,8-
dihydro-5H-[1,2,4]triazolo[4,3-
alpyrazin-7-carboxamit

08

[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-(4-
metyl-2-furyl)metanon

Cl o
[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-
5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-
(2,2-dimetylmorpholin-4-yl)metanon
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Q/‘\\\/\(

tert-butyl 3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H- |m|dazo[1,5 alpyrazin-7-
carboxylat

> e

tert-butyl 3-[2-(3-clophenyl)etynyl]-6,8-
dihydro-5H-imidazo[1,5-a]pyrazin-7-
carboxylat

O

(3-clophenyl)-[3-[2-(3-clophenyl)etynyl]-
6,8-dihydro-5H-imidazo[1,5-a]pyrazin-7-
yllmetanon

o

-(3-clophenyl)etynyl]-6,8-dihydro-
5H imidazo[1,5-a]pyrazin-7-yl]-(2,5-
dimetyl-3-furyl)metanon

3N
k/“
é |

3-[2-[7-(3-clobenzoyl)-6,8-dihydro-5H-
imidazo[1,5-a]pyrazin-3-
ylletynyllbenzonitril

‘g

3- [2 -(2,5-dimetylfuran-3-carbonyl)-
6,8-dihydro-5H-imidazo[1,5-a]pyrazin-3-
ylletynyl]benzonitril

G

7-(6-metyl-3-nitro-2-pyridyl)-3
phenyletynyl)-6,8-dihydro- 5H-
imidazo[1,2-a]pyrazin

@”F@w«

N,N-dietyl-3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H- lmldaZO[l,Z a]pyrazin-7-
carboxamit
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sapeer

3-[2-(3-clophenyl)etynyl]-N,N-dietyl-6,8-
dihydro-5H-imidazo[1,2-a]pyrazin-7-
carboxamit

etyl 3-[2-(m-tolyl)etynyl]-6,8-dihydro-
5H-imidazo[1,2-a]pyrazin-7-carboxylat

/

CHgs

/ \
@”%#m

etyI 3-[2-(3-clophenyl)etynyl]-6,8- -(3-clophenyl)etynyl]-N,N-dimetyl-
dihydro- 5H imidazo[1,2-a]pyrazin-7- 6,8 dlhydro -5H-imidazo[1,2-a]pyrazin-7-
carboxylat carboxamit
N
/ \

Z—O

/ \
Sane¥y

N,N-dimetyl-3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H-imidazo[1,2-a]pyrazin-7-
carboxamit

LAy

CH
HsC 8

tert-butyl 3-[2-(m-tolyl)etynyl]-6,8-
dihydro-5H-imidazo[1,2-a]pyrazin-7-
carboxylat

[\
Q/(‘bw( »

tert-butyl 3-[2-(3-clophenyl)etynyl]-6,8-
dihydro-5H-imidazo[1,2-a]pyrazin-7-
carboxylat

Ha

Z—O

OOL

-(3-clophenyl)etynyl]-N-metoxy-N-
metyl 6,8-dihydro-5H-imidazo([1,2-
a]pyrazin-7-carboxamit

/ )\‘
= e
Q/(\\/N\“/N\o/ 3

N-metoxy-N-metyl-3-[2-(m-tolyl)etynyl]-
6,8-dihydro-5H-imidazo([1,2-a]pyrazin-7-
carboxamit

T

(3-clophenyl)-[3-[2-(3-
clophenyl)etynyl]-6,8-dihydro-5H-
imidazo[1,2-a]pyrazin-7-yl]metanon
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)ﬁ

[3-[2-(3-clophenyl) etynyl 1-6,8- dlhydro-
5H-imidazo[1,2-a]pyrazin-7-yl]-(2,5-
dimetyl-3-furyl)metanon

)\

3-[3-[2-(3- cIophenyl)etynyI] -6,8-
dihydro-5H-imidazo[1,2-a]pyrazin-7-
carbonyl]benzonitril

N
R
=z N 2
/ \\/N\( CHj;
(0]
CHs
\ﬁa
f
N
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hodc chit dong phén d6i anh, chat déng phan khong d6i quang, N-oxit, hodc mudi
dugc dung cta nd, va chét mang dugc dung, trong do n, R dén Re, A, va B ¢6 nghia
nhu duoc gan cho chung trén day; va, theo phuong 4n cu thé hon,

hop chét c6 cong thirc TA:

N—N
/\
l/A )\A\R1
_Ri "

I
()n

Rs= 0
(IA)
hodc chat ddng phén dbi anh, chit ddng phan khong d6i quang, N-oxit, hoic mudi
dugc dung cta no, dé st dung trong viéc didu tri va/hodc ngin nglra r6i loan than
kinh, rdi loan tAm thin, chung dau hosc chimg rdi loan tAm than lién quan dén réi loan
chirc ning glutamat duoc dé xuit wu tién.

Theo mét phuong 4n theo sang ché, hop chat theo cong thirc I hodc TA duge sir
dung dé diéu tri va/hodc ngan ngira r6i loan than kinh, réi loan tAm than, hoic ching
rdi loan tAm than lién quan dén rdi loan chirc nang glutamat bao gdm khong cé gidi
han bét ky cho cac chét diéu bién hoat tinh duong mGlus: hdi chtimg Rett, hdi ching
Phelan-McDermid, ching loan tam than, chumng tam than phan li€t, cac r6i loan nhan
thue tu ky, bénh xo ndo da u, cac rdi loan nhén thirc, ching sa st tri tué Alzheimer,
va cho céc chit didu bién hoat tinh 4m mGlus:, chimg nghién, hoi chimg trAm cam
chinh, chirng lo 4u, bénh déng kinh, hoi chimg Fragile X, bénh trao nguoc da day thuc
quan (gastroesophageal reflux disease-GERD), su phu thudc va lam dung chét, bénh
Parkinson va ching loan van dong gy ra boi L-Dopa, chimg dai dam, hdi chimg rudt
kich thich (irritable bowel syndrome-IBS) va ching dau.

U tién rdi loan than kinh, rdi loan tim than, hoic ching rdi loan tAm than lién
quan dén réi loan chirc ning glutamat la chimg tAm thin phén liét, r6i loan
Schizoaffective, réi loan tdm than gay ra do chét, chimg suy giam hoic suy yéu tri nhé
va hoc hoi lién quan dén 140 héa, ching sa st tri tué sau dot quy, chimg thiéu tap

trung, chimg suy yéu nhan thic nhe, rdi loan chic ning nhin thirc trong bénh
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Alzheimer, rdi loan chirc ning nhén thitc do ching tim than phan liét, chimg suy gidm
nhén thire, chimg sa sut tri tu¢ hodc chung suy yéu nhan thue.
Ul tién hon, rdi loan nay la hoi chimg Fragile-X, hoi chirng Rett, hoi ching

Phelan-McDermid, hodc bénh xo ndo da u.

MO ta chi tiét sang ché
Céc thuat nglr va dinh nghia dugc st dung

Ngoai trr trong d6 dugc chi dinh khac, cac dinh nghia sau 4p dung cho toan b
ban md ta ndy va yéu cdu bao ho. Cac dinh nghia ndy 4p dung cho du la thuét ngit
dugc sir dung mot minh hodc két hop cac thuat ngit ndy. Vi du, dinh nghia “alkyl” 4p
dung khong chi cho cac nhém alkyl, ma con cho céac phan alkyl ctia nhém alkoxy,
alkylamino, alkylthio hodc alkylcarbonyl v.v... Hon ni¥a, tat ca cac giéi han duge mo
ta cho nhom hoa hoc, vi du “tir 1 dén 13 nguyén tir cacbon” hodc “Ci-Cs alkyl” bao
gOm tit ca cac su két hop va cic su két hop nho clia ctia céc gidi han va céc s6 cu thé
nguyén tir cacbon cua no.

“Alkyl” nghia 14 nhém hydrocarbon béo mach thing hoic mach nhénh ¢ tir 1
dén 20 nguyén tir cacbon trong chudi. Cac nhém alkyl wu tién c6 tir 1 dén 12 nguyén
tr cacbon trong chudi. Cac nhém alkyl wu tién nita 6 tir 1 dén 6 nguyén tir cacbon
trong chudi. “Alkyl thdp” nghia la nhom alkyl c¢6 khoang tir 1 dén 6 nguyén tir cacbon
trong chudi ¢6 thé 1a thing hoic phan nhanh. Cac vi du vé céc nhém alkyl thich hop
bao gdm metyl, etyl, n-propyl, isopropyl, sec-butyl, n-butyl, va t-butyl.

“Alkenyl” nghia 12 nhém hydrocarbon béo mach thing hodc mach nhénh ¢ it
nhit mot lién két doi cacbon-cacbon va c6 tir 2 dén 15 nguyén tir cacbon trong chudi.
Céc nhom alkenyl wu tién c6 tir 2 dén 12 nguyén tit cacbon trong chudi. Cac nhém
alkenyl wru tién hon c6 tir 2 dén 6 nguyén tir cacbon trong chudi. “Alkenyl thap” nghia
1a nhom alkenyl ¢6 tir 2 dén khoang 6 nguyén tir cacbon trong chudi, ¢6 thé 1a thang
hodc phan nhanh. Céc vi du vé cdc nhém alkenyl thich hop bao gbm etenyl, propenyl,
isopropenyl, n-butenyl, 1-hexenyl va 3-metylbut-2-enyl.

“Alkynyl” nghia 1& nhém hydrocarbon béo mach thing hoic mach nhanh c6 it

nhat mot lién két ba cacbon-cacbon va c6 tir 2 &én 15 nguyén tir cacbon trong chudi.
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Céc nhém alkynyl wu tién c¢6 tir 2 dén 12 nguyén tir cacbon trong chudi. Cdc nhém
alkynyl wu tién hon c6 tir 2 dén 6 nguyén tir cacbon trong chudi. “Alkynyl thip”
nghia 13 nhém alkynyl c6 tir 2 dén khoang 6 nguyén tir cacbon trong chudi, ¢6 thé 1a
thing hodc phin nhédnh. Céc vi du vé cdc nhom alkynyl thich hop bao gém etynyl,
propynyl va 2-butynyl.

“Di vong c6 mot, hai hodc ba vong” nghia la hé théng vong mot, hai hodc ba
vong bdo hoa thom hodc khong thom c6 tir 2 dén 14 nguyén tir cacbon vong va chira
tir 1 dén 5 nguyén tr vong duoc chon tir N, O va S, riéng ré hodc két hgp. Cac nhém
di vong hai hodc ba vong dugc ngung tu & 2 hodc 4 diém hoic dugc ndi & mot diém
thong qua lién két hodc doan ndi di nguyén tir (O, S, NH, hoic N(Ci-Cs alkyl). “Di
vong mot, hai hodc ba vong” c6 thé duoc thé tiy y trén vong nay bang cach thay thé
hydro c6 sin trén vong biang mot hodc nhidu phan tir thé c6 thé 13 gidng nhau hoic
khéc nhau. Nguyén ti nito hodc luu huynh cta di vong c6 thé duge oxi héa tiy y
thanh N-oxit, S-oxit hodc S-dioxit twong tmg. Céc vi du vé cac di vong thich hop bao
gébm furanyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrrolyl, pyridyl,
pyrimidyl, pyridazinyl, thiazolyl, triazolyl, tetrazolyl, thienyl, carbazolyl,
benzimidazolyl, benzothienyl, benzofuranyl, indolyl, quinolinyl, benzotriazolyl,
benzothiazolyl, benzooxazolyl, benzimidazolyl, isoquinolinyl, isoindolyl, acridinyl va
benzoisoxazolyl, aziridinyl, piperidinyl, pyrolidinyl, piperazinyl, tetrahydropyranyl,
tetrahydrofuranyl, tetrahydrothiophenyl, morpholinyl va thiomorpholinyl.

Cac di vong c6 dac tinh thom cé thé duogc dé cap dén 1a cac heteroaryl hoic cac
di chit thom. Céac vi du vé cac di chit thom thich hop bao gém furanyl, imidazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrrolyl, pyridyl, pyrimidyl, pyridazinyl, thiazolyl,
triazolyl, tetrazolyl, thienyl, carbazolyl, benzimidazolyl, benzothienyl, benzofuranyl,
indolyl, quinolinyl, benzotriazolyl, benzothiazolyl, benzooxazolyl, benzimidazolyl,
isoquinolinyl,  isoindolyl, acridinyl, = benzoisoxazolyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl,  3-phenylpyridin, 3-xyclohexylpyridin, 3-(pyridin-3-yl)
morpholin, 3-phenylisoxazole va 2-(piperidin-1-yl)pyrimidin.

“Aryl mot, hai hodc ba vong” nghia 14 hé thdng vong thom mot vong, hai vong
hodc ba vong chira tir 6 dén 14 nguyén tir cacbon. Cdc nhém aryl hai va ba vong dugc
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ngung tu & 2 hodc 4 diém hoic duoc ndi & mot diém thong qua lién két hode doan ndi
di nguyén tir (O, S, NH, hodc N(Ci-Cs alkyl) (vi du, biphenyl, 1-phenylnapthyl).
Nhom aryl ¢6 thé dugc thé tiy ¥ trén vong bing mot hogc nhidu phan tir thé, wu tién 1a
tir 1 dén 6 phan tir thé, co thé 1a gidng nhau hodc khac nhau. Céc vi du vé cc nhém
aryl thich hop bao gdm phenyl va naphthyl.

“Xycloalkyl” nghia 1a hé thdng vong cacbon mot vong hodc hai vong c6 tir 3
dén 14 nguyén tir cacbon, wu tién 1a tir 3 dén 6 nguyén tir cacbon. Xycloalkyl c6 thé
duoc thé tuy ¥ trén vong bing cach thay thé hydro c6 sin trén vong bing mot hoic
nhiéu phan tir thé c6 thé 1a gidng nhau hoic khic nhau. Cac vi du vé cac xycloalkyl
don vong thich hop bao gém xyclopropyl, xyclopentyl, xyclohexyl va xycloheptyl.
Cac vi du vé cac xycloalkyl da vong thich hgp bao gém 1-decalinyl, norbornyl va
adamantyl.

“Xycloalkenyl” c¢6 nghia tuong tmg nhu cta xycloalkyl, nhung ¢ mdt hodc hai
lién két ddi trong vong (v du, xyclohexenyl, xyclohexadien).

“Amin” 1a cac din xudt cta amoniac, trong d6 mét hogic nhiéu nguyén tir hydro
da duoc thay bang phan tir thé nhu nhém alkyl hogc aryl. Cac dan Xudt ndy twong tng
c¢6 thé duoc goi 1 céc alkylamin va arylamin; cac amin trong ca hai loai phan tir thé
duoc gén v6i mot nguyén tir nito c6 thé dugc goi 14 alkylarylamin.

Céc amin ¢6 thé duoc td chuc thanh bén nhém nhd. Cac amin bac mot phat
sinh khi mét trong sb ba nguyén tir hydro trong amoniac dugc thay bing nhém alkyl
hodc thom (tuwong Umg la N-alkylamino hodc N-arylamino). Cac vi du vé alkyl amin
bac nhét thich hop bao gdm metylamin hozc etanolamin, hodc anilin (phenylamin) 1a
vi du vé& amin thom. C4c amin béc hai ¢ hai phéan tir thé hitu co (ddc 1a nhém alkyl
hodc aryl) duoc lién két v6i nguyén tit nito cling v6i mot hydro (hodc khong c¢6 hydro
néu mot trong sé cac lién két ctia phan tir thé 1a lién két doi). Cac vi du vé cac amin
bac hai thich hop bao gém dimetylamin va metyletanolamin, trong khi vi du vé amin
thom s& 1a diphenylamin. Cac hop chat nay c6 thé ciing duoc dé cap dén 1a cac nhém
“N,N-dialkylamino”, “N,N-diarylamino” hodc “N,N-alkylarylamino” phu thudc vao
ban chét cua cac phdn tir thé. Amin bc hai dugc thé bing nhom alkoxy, nhu dugce
dinh nghia & day, s€ duoc goi la vi du hop chét “N-alkyl-N-alkoxyamino”. Trong cc
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amin bic ba, tit ca ba nguyén tir hydro dugc thay thé bang cac phin tir thé hitu co,
nhu trimetylamin. Nhém nho cudi cting 13 amin vong 1& amin bac hai hodc bac ba.
Céc vi du vé cac amin vong thich hop bao gdm aziridin vong 3 canh va piperidin vong
sau canh. N-metylpiperidin va N-phenylpiperidin 1a cac vi du thich hop vé cdc amin
bac ba vong.

“Amit” 1a cac hop chét ¢ nguyén tir nito duge gén v6i nhém carbonyl, do vay
¢6 cAu traic R—-CO-NR’R”’, v6i cac nhém R’ va R doc 1ap duge chon tir alkyl hodc
cdc nhém thom nhu duge dinh nghia & day. Vi dy, khi R’ 1a hydro va R’’ 1a nhém 3-
pyridyl, amit thu dugc ¢é phan tir thé 3-pyridylamino. Theo cach khéc, khi R’ 1a hydro
va R>> 1a nhém xyclopentyl, amit thu dugc c6 phan tir thé xyclopentylamino.

“Halogen”, “halogenua” hodc “halo” nghia la flo, clo, brom hodc iot. Céc
halogen uu tién la flo, clo hodc brom, va uu tién nhét 1a flo va clo.

Thuat nglt “axyl”, du dugc st dung riéng ré, hodc trong thuit nglt nhu
“axylamino”, déu chi gbc dugc cung cap bdi phan con lai sau khi loai bd hydroxyl tir
axit hiru co. Thuét ngit “axylamino” d& cap dén gbc amino dugc thé bang nhom axyl.
Vi du vé gbe “axylamino” 1a CH;C(=0)-NH- trong d6 amin nay c6 thé dugc thé tiép
bang cac nhom alkyl, aryl hodc aralkyl.

DAu hoa thi ¢6 thé duoc str dung trong cac cdng thirc phu hodc nhém dé chi
dinh lién két duoc ndi véi phan tir me hodc 18i nhu duoc dinh nghia & day.

Thuat ngir “diéu tri” va thuit ngit twong tu dugc st dung & day bao gdm loai bd
hodc lam thuyén giam cac tri¢u chiing va/hodc cac diu hiéu chudn ctia cac bénh hoic
cac rdi loan qua trung gian mGluR5 hodc va giit ching khong trd nén tdi t& thém (6n
dinh) va thong thuong hon 1a dem lai hi€u qua dugc ly hodc sinh ly mong mubn.
Thuét ngft "ngén nglra" va thudt ngir twong tu nhu duge st dung ¢ day bao gdm e
ché hodc tri hodn cac biéu hién triéu chting ctia cac bénh hodc rdi loan nay hodc lam
giam (hodc gia ting nhu truong hgp thong thudng) hodc loai bo cdc gid tri vé dau hiéu

chuan bat thuong cua né.

Hoa hoc lap thé
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Trir khi dugc chi dinh khéc, trong toan b ban mo ta va yéu cAu bao ho, cong
thirc hoa hoc xac dinh hoac té€n hda hoc s€ bao g@)m céc tautome va tit ca cac chét
ddng phan 1ap thé, héa hoc va hinh hoc (v du cac chét ddng phan d6i anh, cac chat
ddng phan khong ddi quang, céc chat ddng phan +/-, R/S, E/Z v.v..) cac hdn hop
raxemic va cac racemat ctia n6. Hon hop nay bao gdm cic hdn hop véi céc ty 16 khac
nhau céc chit ddng phan ddi anh riéng biét, cac hdn hop gdém céc chit dong phan
khéng dbi quang, hoac hdn hop gdm céc dang dugc dé cap trén day bat ky trong do
cac chit déng phan nay va chit ddong phan ddi anh tdn tai, cling nhu cac mudi, bao
gbm cac mubi duoc dung va cac solvat ctia né nhu cac hydrat, solvat ctia cac hop chét

tu do hodc céc solvat cia mudi cia hop chat nay.

Dan xuét cac hop chét theo sang ché

Sang ché bao gdm tiép cac mudi, cac solvat, hydrat, N-oxit, tién duoc chat va
céc chit chuyén hoa hoat tinh ctia hop chét ¢ cong thie L.

Cum tir “duoc dung” duoc st dung & diy dé cap dén cac hop chit, cac nguyén
liéu, cac ché pham nay, va/hodc cdc dang phan liéu hoan toan thudc pham vi danh gia
y hoc, thich hop dé str dung tiép xtic véi cdc mo clia ngudi va dong vat khong gy ra
d6 doc, do kich tng, phan tng di tmg qua mirc, hodc cac van dé va phién toai khac véi
ty 1¢ loi ich/nguy co hop ly.

Nhu dugc st dung & day, “cac mudi duge dung” dé cap dén cac din xuit cua
cac hop chit dugc boc 16 trong d6 hop chit me duoc thay ddi béng cach tao cac mubi
axit hodc bazo cta nd. Céc vi du vé cac mudi dugc dung bao gém, nhung khong bi
gioi han dén, cac mudi axit hiru co hodc v co cta cic gbc bazo nhu cac amin; cic
mudi kiém hodc cic mudi hitu co clia cac gde axit nhu cc axit carboxylic; va cac
mudi tuong tu. Vi duy, cac mubi nay bao gém cac mudi tir amoniac, L-arginin, betain,
benethamin, benzathin, canxi hydroxit, cholin, deanol, dietanolamin (2,2'-
iminobis(etanol)), dietylamin, 2-(dietylamino)-etanol, 2-aminoetanol, etylendiamin,
N-etyl-gluxamin, hydrabamin, 1H-imidazol, lysin, magié hydroxit, 4-(2-hydroxyetyl)-
morpholin, piperazin, kali hydroxit, 1-(2-hydroxyetyl)-pyrolidin, natri hydroxit,
trietanolamin (2,2',2"-nitrilotris(etanol)), tromethamin, kém hydroxit, axit axetic, axit
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2,2-diclo-axetic, axit adipic, axit alginic, axit ascorbic, axit L-aspartic, axit
benzensulfonic, axit benzoic, axit 2,5-dihydroxybenzoic, axit 4-axetamido- benzoic,
axit (+)-camphoric, axit (+)-camphor-10-sulfonic, axit carbonic, axit xinnamic, axit
xitric, axit xyclamic, axit decanoic, axit dodecylsulfuric, axit etan-1,2-disulfonic, axit
etansulfonic, axit 2-hydroxy-etansulfonic, axit etylendiamintetraaxetic, axit formic,
axit fumaric, axit galactaric, axit gentisic, axit D-glucoheptonic, axit D-gluconic, axit
D-glucuronic, axit glutamic, axit glutaric, axit 2-oxo-glutaric, axit glyxerophosphoric,
glyxin, axit glycolic, axit hexanoic, axit hippuric, axit hydrobromic, axit clohydric,
axit isobutyric, axit DL-lactic, axit lactobionic, axit lauric, lysin, axit maleic, axit (-)-
L-malic, axit malonic, axit DL-mandelic, axit metansulfonic, axit galactaric, axit
naphtalen-1,5-disulfonic, axit naphtalen-2-sulfonic, axit 1-hydroxy-2-naphthoic, axit
nicotinic, axit nitric, axit octanoic, axit oleic, axit orotic, axit oxalic, axit palmitic, axit
pamoic (axit embonic), axit phosphoric, axit propionic, axit (-)-L-pyroglutamic, axit
salicylic, axit 4-amino-salicylic, axit sebaxic, axit stearic, axit sucxinic, axit sulfuric,
axit tannic, axit (+)-L-tartaric, axit thioxyanic, axit p-toluensulfonic va axit
undexylenic. Cac mubi duge dung khac ¢6 thé duge tao thanh véi cac cation tir cac
kim loai nhu nhom, canxi, lithi, magi€, kali, natri, k€m va kim loai twong tu (xem
Pharmaceutical salts, Berge, S. M. et al., J. Pharm. Sci., (1977), Vol.66, pp.1-19).

Céc mubi duoc dung theo sang ché ¢6 thé duoc téng hop tir hop chit me chtra
gbc bazo hodc axit bing cac phuong phap héa hoc thong thudng. Nhin chung, céc
mudi nay cé thé dugc didu ché bang cach cho cac dang axit hodc bazo tu do clia cic
hop chit nay phan tmg véi khéi lugng thich hop bazo hodc axit thich hop trong nuée
hodc chat pha lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril,
hozc hon hop cia né.

Cac mudi cta cac axit khac 1a cac mubi duge dé cap trén day vi du la céc mudi
hiru ich dé tinh ché hodc phan tach cic hop chét theo sang ché (vi du cac mudi triflo
axetat), cling bao gdm mot phan ctia séng ché.

Thong thuong, mubi duoc dung ctia hop chét c6 cong thiac I co thé duoc didu
ché d& dang bing céach sir dung axit hodc bazo mong muén néu thich hop. Mubi nay
¢6 thé két tua tir dung dich va c6 thé thu duoc bing cach loc hodc ¢6 thé thu hdi bang
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cach lam bay hoi dung méi. Vi dy, dung dich chtra nudc ctia axit nhu axit clohydric c6
thé duoc bd sung vao huyén phu chira nuée ctia hop chét c¢6 cong thic I va hdn hop
thu dugc dugce l[am bay hoi dén kho (duoc dong kho) thu dugc mudi cdng axit la chat
rén. Theo phuong 4n khéc, hop chit c6 cong thic I c6 thé duoc hoa tan trong dung
mdi thich hop, vi du ruou nhu isopropanol, va axit nay cé thé dugc bd sung trong
dung mdi tuong tu hodc dung méi thich hop khéc. Mubi cong axit thu dugc sau dé c6
thd duoc két tia truc tiép, hodc bing cich bd sung dung méi kém phan cuc nhu
diisopropyl ete hodc hexan, va dugc phén tich béng céach loc.

Mubi cong axit cia cic hop chét ¢6 cong thirc I ¢6 thé dugc diéu ché bang cach
cho dang bazo tu do tiép xtc v6i khéi lwong thich hop axit mong mudn dé tao ra mudi
theo phwong thirc théng thuong. Dang bazo tur do c6 thé duogc tai tao bang cach cho
tiép xtic voi dang mudi ndy véi bazo va phan tach bazo tu do niy theo phuong thirc
thong thuong. Céac dang bazo tu do khac véi cdc dang mudi trong tmg ctia chiung mat
chut vé cac dac diém vat ly nhét dinh nhu d6 hoa tan trong cac dung méi co cuc,
nhung mit khac cic mudi nay 1a twong duong véi bazo tu do twong tmg ctia chiing
cho muc dich cua sang ché.

Ciing duoc bao gdm 14 ca hai cic mudi toan phan va mot phan, nghia 13, cac
mudi ¢6 1, 2 hodc 3, wu tién 1a 2, duong lugng bazo cho mdi mol axit c6 cong thirc
hodc cac mudi ¢6 1, 2 hodc 3 duwong luong, wu tién 1 1 duong lugng axit cho mdi mol
bazo ¢6 cong thirc L.

Cac mudi cong bazo duoc dung duoc tao thanh véi cac kim loai hodc amin,
nhu cac kim loai kiém va kiém thd hodc amin hitu co. Céac vi du vé céc kim loai dugc
str dung lam cation la natri, kali, magié, canxi, va kim loai twong ty. Cac vi du vé cac
amin thich hgp 1a N,N’-dibenzyletylendiamin, cloprocain, cholin, dietanolamin,
dixyclohexylamin, etylendiamin, N-metylglucamin, va procain.

Céac mudi cong bazo cta cac hop chit axit nay dugc diéu ché bing cich cho
dang axit tu do tiép xtc v6i khdi luong thich hgp bazo mong mudn dé tao thinh mudi
theo phuong thirc thong thuong. Dang axit tu do c6 thé dugce tai tao bang céch cho

dang muoi nay ti€p xtc vai axit va phén tach axit tu do.
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Céc hop chét theo sdng ché c6 thé c6 ca hai tim bazo va axit va do d6 c6 thé &
dang céc ion ludng tinh hodc cdc mudi noi.

Dién hinh 1a, mudi duoc dung cta hop chét ¢6 cong thire I co thé duoc didu ché
dé dang bang cach sir dung axit hodc bazo mong mudn khi thich hop. Mudi c6 thé két
tia tir dung dich va thu dugc bang cach loc hodc c6 thé dugc thu hdi béng cach lam
bay hoi dung méi. Vi du, dung dich chtra nudc ctia axit nhu axit clohydric ¢6 thé dugc
bd sung vao huyén phi chita nude ctia hop chét c6 cong thire I va hdn hop thu duoc
duoc 1am bay hoi dén kho (dwoc dong kho) thu duge mudi cong axit 1a chét ran. Theo
cach khéc, hop chat c6 cong thire I c6 thé duge hoa tan trong dung mdi thich hop, vi
du ruou nhu isopropanol, va axit ¢6 thé duoc bd sung trong dung mdi tuong tu hodc
dung moi thich hop khéc. Muébi cong axit thu duge cé thé sau d6 duoc két tua truc
tiép, hodc bang cich bd sung dung mdi it phan cuc hon nhu diisopropyl ete hodc
hexan, va dugc phan tach béng cach loc.

Chuyén gia trong nganh héa hoc hitu co s& dénh gia ring nhiéu hop chét hitu
co ¢6 thé tao thanh cic phirc hé v6i cac dung moi trong d6 ching dugce phan tng hodc
tir d6 chung duoc két tha hodc két tinh. Cac phirc hé nay dugc biét 1a “solvat”. Vi du,
phirc hé véi nude duge biét 1a “hydrat”. Céc solvat ctia hop chat theo sang ché la
trong pham vi cta sang ché. Cac mudi ctia hop chét c6 cong thirc I co thé tao thanh
solvat (v du, hydrat) va sang ché nay ciing bao gdm tit ca cic solvat nay. Nghia cta
tir “solvat” duoc biét nhidu d6i véi chuyén gia trong nganh 1a hop chat duge tao thanh
bang tuong tac clia dung moi va chit tan (nghia la, solvat hoa). Cac k¥ thuat diéu ché
céc solvat duogc thiét 1ap nhiéu trong nganh (xem, vi du, Brittain. Polymorphism in
Pharmaceutical solids. Marcel Decker, New York, 1999.).

Sang ché cling bao ham cac N-oxit clia cac hop chit c6 cong thirc I. Thuat ngit
“N-oxit” nghia 1a cho céc di vong chtra nguyén tir N sp? khong dugc thé khac, nguyén
t N ¢6 thé mang nguyén tir O duoc lién két déng hoéa tri, nghia la, -N—O. Céc vi du
vé cac di vong duoc thé N-oxit bao gbm pyridyl N-oxit, pyrimidyl N-oxit, pyrazinyl
N-oxit va pyrazolyl N-oxit.

Sang ché ciing bao ham céc tién duge chét ctia cdc hop chit c¢6 cong thic I,
nghia 14, cac hop chit giai phong dugc chat gbe hoat tinh theo cong thirc I in vivo khi
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duoc dung cho dbi twong dong vat co vi. Duogc chét 1a c6 hoat tinh duoc ly ho#c
thong thudong hon hop chét bAt hoat ma dugc chuyén hoa thanh hop chit ¢6 hoat tinh
duoc ly bing cach bién d6i chuyén hoa. Cac tién duoc chét ctia hop chit c6 cong thire
I thuong duoc diéu ché bing cach thay ddi cac nhém chiic ¢6 trén hop chat c6 cong
thire T theo céch bing cac thay ddi c6 thé dugc cét in vivo dé gidi phong hop chit me.
In vivo, tién duge chét d8 dang trai qua cac thay ddi hoa hoc dudi cac diéu kién sinh 1y
(vi du, dugc hoat dong dua trén (cac) enzym c6 trong tw nhién) dan dén giai phong
hoat chét duoc ly. Cac tién duoc chét bao gdm cac hop chat c6 cong thire I trong d6
nhém hydroxy, amino, hodc carboxy cuia hop chét cong thuc I duge lién két véi nhom
bét ky ma c6 thé duoc cit in vivo dé tao thanh nhém hydroxyl, amino ho#c carboxy tu
do twong ung. Cac vi du vé céc tién duoc chét bao gém céc este (vi du, cac dan xut
axetat, format, va benzoat) ctia cac hop chit ¢6 cong thirc I hodc dan xuét khac bat ky
ma ngay khi duoc dua dén pH sinh ly hodc thong qua hoat dong cua enzym duoc
chuyén hoa thanh duoc chat géc hoat tinh. Céac quy trinh thong thudng dé chon loc va
didu ché cac dan xuét tién dugc chét thich hop dugc md ta trong nganh (xem, vi dy,
Bundgaard. Design of Prodrugs. Elsevier, 1985).

Céc tién dugc chit co thé duge dung theo cach tuong tu nhu hoat chét va véi
khéi lugng cho hidu qua gidng nhu cho hoat chdt ma chung duoc chuyén hoa thanh,
hodc chung c¢6 thé duoc phan phdi & dang du trit, vi du, miéng dan qua da hodc dang
du trit khac dugc dap tng dé cho phép (bing cach cung cip enzym hoic chat phan
ung thich hgp) su chuyén héa tién dugc chét thanh hoat chit chim theo thoi gian, va
phéan phéi hoat chat nay dén ngudi bénh.

Sang ché ciing bao ham céc chét chuyén hoa. “Chat chuyén hoéa” cta hop chat
dugc boc 160 & day 1a dan xudt cua hop chit duoc tao thanh khi hop chit nay dugc
chuyén hoa. Thuat ngit “chét chuyén hoa hoat tinh” dé cép dén dan xuat c6 hoat tinh
sinh hoc cua hop chét duoc tao thanh khi hop chét nay dugc chuyén héa. Thuat ngit
“dugc chuyén hoa” dé cap dén toan bo cac quy trinh ma qua d6 chét cu thé dugc thay
ddi trong co thé sdng. N6i tom lai, tAt ca cac hop chét c6 trong co thé duge thay ddi
bdi cac enzym trong co thé dé nhan ning lugng va/hoic dé loai bd ching khdi co thé.
Céc enzym cu thé tao ra cac su thay dbi céu trac cu thé ddi véi hop chét nay. Vi duy,
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cytochrom P450 xuc tic cho nhidu phan tng oxi héa va khr trong khi uridin
diphosphat glucuronyltransferaza xuc tdc cho su chuyén héa phan tir axit glucuronic
hoat héa thanh c4c ruou thom, rugu béo, axit carboxylic, amin va nhém sulphydryl tu
do. Thong tin tiép theo vé& su chuyén héa c6 thé thu duoc tit The Pharmacological
Basis of Therapeutics, 9th Edition, McGraw-Hill (1996), pages 11-17.

Céac chét chuyén héa ctia cac hop chét duoc boc 10 & day co thé duoc x4c dinh
béng cach dung cac hop chat cho vat chii va phan tich cac mAau md cta vat chil nay,
hodc bang cach G cic hop chét nay véi cac té bao gan in vitro va phan tich cic hop
chit thu dugc. Ca hai phuong phap nay dugc biét nhiéu trong nganh.

Thuét ngft “chit mang” dé cap dén chét pha lodng, t4 duoc, va/hodc ta dugc
16ng dugc dung cung vai hoat chét. Cac dugc phim theo sang ché c6 thé chira cac hdn
hop chtra nhiéu hon mét chit mang. Céac chit mang duoc phdm c6 thé 1 dich 16ng vo
trung, nhu nude, nudc mudi, dung dich nuéc dextroza, dung dich nuéc glyxerol, va
dau bao gém dau mo, dau tir dong vat, dau thuc vat hodc diu téng hop, nhu dau lac,
dau d4u nanh, diu v6 co, diu vimg va dau twong tw. Nudc va dung dich nude mubi va
dung dich nudc dextroza va dung dich glycerol vu tién 1a duoc dung lam chit mang,
dac biét 1a dung dich c6 thé tiém. Cac chit mang dugc thich hop dugc md ta trong
“Remington’s Pharmaceutical Sciences” by E.W. Martin, 18th Edition.

“T4 duoc duoc dung” nghia la t4 duogc hitu ich dé bao ché dugc phém ma
thuong la an toan, khong doc va khong co dic diém sinh hoc khong mong muén khac,
va bao gdm ta dugc chip nhan dé sir dung trong thi y ciing nhu st dung trong y té cho
ngudi. “Ta duge duge dung” nhu duge st dung trong don sang ché nay bao goém ca
hai mot va nhiéu hon mot ta duoc nay.

Cac hop chét theo sang ché c¢6 thd dugc bao ché d& dung theo cach bat ky dé str
dung 1am dugc phdm cho ngudi va thi y va do d6 sang ché bao gdm trong pham vi
ctia né cac duoc pham chira hop chat theo sang ché dugce diéu chinh dé sir dung trong
thd y va duge phim cho ngudi. Cac ché phdm nay c6 thé duge trinh bay dé str dung
theo phuong thirc thdng thuong véi su trg gitp cua mot hodc nhiéu chat mang thich
hop. Céac chit mang chip nhan dugc dé st dung trong didu tri dugc biét nhidu trong

nganh duoc, va dugc mo ta, vi dy, trong Remington’s Pharmaceutical Sciences, Mack

32

32/85



43614

Publishing Co. (A. R. Gennaro edit. 1985). Su lua chon cac chit mang duoc c6 thé
duoc chon loc tuy theo duong dinh dung va thuc hanh dugc chudn. Céac duoc phém
ngoai chit mang co thé chira thém (cac) chét gin, (cac) chét 1am tron, (cac) chét tao

huyén phu, (cac) chat pht, va/hodc (cic) chit hoa tan thich hop bét ky.

Duoc phdm chtra hop chét c6 cong thic I, IA, IB hoic IC

C6 thé 12 hop chit I ¢6 thé duoc dung 14 khéi duoc chét trude hoan nguyén, wu
tién 1a & dang hoat chét trong dugc phdm, vi du, trong d6 chat nay trong hdn hop véi
chét mang dugc dung dugc chon véi dudong dinh dung va thyc hanh dugce chuén.

Do d6, sang ché dé cap tiép dén duwoc phdm chira hop chit cé cong thire I hodc
solvat, hydrat, chit ddng phan (vi du, chit ddng phan d6i anh, chit dong phan khéong
ddi quang, v.v...), N-oxit hodc mubi duge dung ctia n6 trong hdn hop véi chit mang
duoc dung. Thuét ngft “chat mang” dé cap dén chat pha lodng, t4 duogc, va/hodc ta
duoc long dugc dung véi hoat chét.

Hop chét c6 cong thie I c6 thé duge ding két hop v6i cic liéu phap va/hodc
hoat chit khac. Do do, sang ché dé xuét, theo khia canh khéc nita, dugc phém chira
hop chit c6 cong thire T hodc solvat, hydrat, chit ddng phan (vi du, chit dong phan dbi
anh, chit ddng phan khong dbi quang, v.v...), N-oxit hodc mudi duge dung ctia no,
hoat chét tht hai, va chét mang dugc dung.

Céc duoc phdm c6 thé chira ngoai, chit mang con c6 chit gin két, chit lam
tron, chét tao huyén phty, chit phi va/hoic chit hoa tan bét ky.

Céc chét bao quan, cac chat dn dinh, chit nhudm va huong liéu cling c6 thé
duoc dua vao trong dugce phim nay. Cac chat chdng oxi hoa va chét tao huyén pha ¢6
thé cling duoc st dung.

Céc hop chét theo séng ché c6 thé duogc giam dén dang hat min (vi du, nghién
sir dung cac quy trinh nghién da biét nhu nghién wot) thu duge c& hat thich hop dé tao
thanh ché phdm vién nén va loai ché pham khéc. Cac ché phém duogc chia nhé min
(hat ¢& nano) ctia cac hop chit theo sang ché c6 thé dugc bao ché bing céc quy trinh
duoc biét trong nganh, vi du xem W002/00196, duge dua vao day béng cach vién

dan.
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Céac duong dung va cic dang liéu dung don vi

Céc dudng dung bao gdm qua dudng miéng (vi du, 1a vién nén, vién nang, hodc
dung dich c6 thé udng), khu tri, qua niém mac (v du, 1a thudc phun qua miii hodc xit
sol khi dé xong hit), qua duong mfii, ngoai dudng tiéu hoa (vi du, & dang tiém), da day
rudt, trong cdt séng, trong mang bung, trong co, trong tinh mach, trong tir cung, trong
mét, trong chan bi, trong so, trong v, trong khi quan, trong d4m dao, trong ndo thét,
trong ndo, dudi da, mét (bao gém bén trong mét hodc ndi nhin), qua da, tryc trang,
mé, ngodi mang ctng va dudi ludi. Ché phdm theo sang ché c6 thé duge bao ché mot
cach dac biét dé dung theo duong dung bat ky trong sd cac dudng dung nay. Theo cac
phuong an dugc uu tién, cac dugc phim theo sang ché dugc bao ché & dang thich hop
dé phén phéi theo dudng miéng.

C6 thé ¢ céc yéu cau vé ché phim/cong thirc khac nhau phy thudc vao hé
thdng phan phdi khac nhau. Puoc hidu ring khong phai tit ca cac hop chét nay cin
duoc dung bing duong dung giéng nhau. Tuong tu, néu ché phdm chira nhidu hon
mot hoat chét, thi cac thanh phﬁn nay co thé dugc dung bang cic duong dung khac
nhau. Bing céach vi du, duoc phdm theo sang ché c6 thé dugc bao ché dé duoc phan
phdi str dung st dung bom mini hogc bing dudng qua niém mac, vi dy, 12 phun xit
qua miii hodc sol khi dé xong hit hodc dung dich c6 thé udng, hodc ngoai dudng tidu
héa trong d6 ché phim nay duogc bao ché & dang tiém, dé phan phdi vi du bang dudng
trong tinh mach, trong co hodc dudi da. Theo cach khac, ché phém nay co thé duge
thiét ké dé duoc phan phdi biang nhiéu duong dung.

Trong d6 chit nay 1a duoc ding qua niém mac thong qua niém mac da day
rudt, nén c6 kha ning van on dinh trong khi chuyén tiép qua dai da day rudt; vi du,
nén khang lai su thodi hoa do thity phan protein, 6n dinh & pH axit va khang lai véi tac
dung tdy rira ctia mat. Vi du, hop chét ¢ cong thie I ¢6 thé dugc phu béang 16p phu
bao vé khoi axit da day. Vat liéu cho 16p phi bao vé khoi axit da day nay ¢ thé duoc
phén tan hodc hoa tan trong nudc hodc trong dung mdi hitu co thich hgp. Lam cac
polyme cho 16p pht bao vé khoi axit da day, mot hodc nhiéu, tach biét hodc trong hdn

hop gdm cac nguyén liéu sau c6 thé duoc sit dung; vi du, cac dung dich hodc dich
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phan tan chira copolyme axit metacrylic, xenluloza axetat phthalat, xenluloza axetat
butyrat, hydroxypropyl metylxenluloza phtalat, hydroxypropyl metylxenluloza axetat
sucxinat, polyvinyl axetat phtalat, xenluloza axetat trimellitat,
carboxymetyletylxenluloza, shellac hodc (cac) polyme cho 16p pht bdo vé khoi axit da
day thich hop khéc. Vi céc ly do mdi truong, quy trinh pht chira nude ¢ thé dugc wu
tién. Trong cdc quy trinh phu chira nude ndy copolyme axit metacrylic duge uu tién
nhét.

Khi thich hop, cac dugce phdm c6 thé dugc ding bing cach x6ng hit, & dang
thudc dan hodc thubc dat 4m dao, dung khu tru & dang thude xtec, dung dich, kem,
pomat hodc bdt min, bang cach str dung tm dan da, dung theo dudng miéng & dang
vién nén chtra cic t4 dugc nhu tinh bdt hodc lactoza, hodc trong cac vién nang hoic
nodn riéng r€ hodc trong hdn hop véi céc ta duoc, hodc & dang con ngot, dung dich
hoac huyén phu chira huong li€u hodc chét tao mau, hoic ching cé thé duoc tiém
ngoai duong tiéu hoa, vi du trong tinh mach, trong co hodc dudi da. Pé dung trong ma
hodc dudi ludi, cac ché phém c¢6 thé dugc dung & dang vién nén hogc vién ngam, c6
thé duoc bao ché theo phuong thirc théng thuong.

Khi ché phim theo sdng ché dugc ding ngodi dudng tidu hoa, duong dung nay
bao gdm mét hodc nhiéu trong sd: ding trong tinh mach, trong dong mach, trong
mang bung, trong vo, trong ndo that, trong niéu dao, trong xuong c, trong so, trong
co hodc dudi da chét nay; va/hodc bang cach str dung k¥ thuat truyén.

Dugc phdm theo sang ché cé thé dugc dung ngoai dudng tiéu héa, vi du, bang
cach truyén tiém hodc tiém. Duoc phém thich hop dé tiém hoic truyén cé thé & dang
dung dich nudc vo trung, dung dich phan tdn hodc bt vo tring chira hoat chét, dugc
didu chinh, néu muén, dé bao ché dung dich hoic dich phén tan vo trung nay thich
hop dé truyén hodc tiém. Ché phim nay c6 thé tlry ¥ duoc bao nang thanh liposom.
Trong tAt ca cac truong hop, thanh phim phai dugce v6 tring, 13 chét 1ong va 6n dinh
dudi quy trinh sén xuét va cac diéu kién bao quan. D8 cai thién do 6n dinh trong khi
bao quan, cic ché phdm nay co thé cling chtra chdt bao quan dé ngin nglra su sinh
trudng clia cac vi sinh vat. Sy ngédn ngira hoat dong ctia cac vi sinh vét c6 thé thu dugc
bing cach bd sung nhiéu tic nhan chéng ndm va chéng khudn khéc nhau, vi du,
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paraben, clobutanol, natri axetat, natri lactat, natri Xitrat hodc axit acsorbic. Trong
nhiéu truong hop cic chat ding truong duoc dé xult, vi du, cac dudng, cic dém va
natri clorua dé dam bao 4p suét thim thdu twong tu nhu 4p suét thdm thau ca dich co
thé, ddc biét 1a mau. Su hip thu kéo dai cia cac hdn hop c6 thé tiém nay cé thé dat
duoc bang cach dua vao cic chit 1am cham su hép thu, nhu nh6m monostearat hoac
gelatin.

Dich phén tan c6 thé duoc bao ché trong chit mang 16ng hoic chét trung gian,
nhu glyxerin, polyetylen glycol 1éng, du triaxetin, va cic hdn hop ctia ching. Chét
mang 16ng hodc chét trung gian c¢6 thé 1a dung mdi hodc moi trudng phan tén 1dng
chira, vi du, nudc, etanol, polyol (vi du, glyxerol, propylen glycol hodc chét tuong t),
cac dau thuc vat, glyxerin este khong ddc va cac hdn hop thich hop ctia chung. Do
chay thich hop ¢6 thé duoc duy tri, bing céch tao ra cac liposom, ding c& hat thich
hop trong trudng hop phén tan, hodc bing cach bd sung cac chit hoat dong bé mit.

Dé dung ngoai dudng tiéu hoa, hop chat duge str dung t6t nhit & dang dung
dich chira nude vo trung céd thé chira cac chit khac, vi du, cac mudi hoic glucoza du
dé tao nén dung dich déng truong v6i mau. Dung dich chira nude nén duge dém thich
hop (uu tién 1a dén pH tir 3 dén 9), néu can. Bao ché cac ché pham ding ngoai duong
tiéu hoa thich hop dudi diéu kién v6 tring dwoc thuc hién d& dang bang cac k¥ thuat
duogc chudn duogc biét nhiéu ddi v6i chuyén gia trong nganh.

Céc dung dich tiém vo trung co thé dugc bao ché bang cach tron hop chét ¢6
cong thirc I v6i dung moéi thich hgp va mét hodc nhidu chit mang duge dé cap & trén
sau do6 loc vo tring. Trong trudng hop cac bot vo tring thich hop dé str dung trong
bao ché cac dung dich tiém vo tring, cac phuong phép bao ché wu tién bao gdm lam
khd trong chan khong va dong kho, tao thanh hdn hop bot chira tic nhan déi khang
thu thé aldosteron va cac ta dugc mong muén dé bao ché tiép cac dung dich vo tring.

Céc hop chét theo sang ché c¢6 thé duge bao ché dé st dung cho ngudi hogc thi
y bing cach tiém (vi du, bang cach truyén trong tinh mach hodc tiém truyén hozc
thong qua duong trong co, dudi da hodc trong vo) va co thé duogc trinh bay & dang
lidu dung don vi, trong 6ng tui nang, hodc cac vat chira lidu dung don vi, hodc céc vt
chtra da liéu dung, néu can thiét c6 bd sung chit bao quan. Cac ché phim dé tiém co
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thé & dang huyén phu, dung dich, hogc nhil twong, trong ta dugc long chira dau hozc
chra nudc, va co thé chira cac tac nhan bao ché nhu tac nhan tao huyén phu, chét én
dinh, chét hoa tan va/hodc tac nhan phan tan. Theo phuong an khic, hoat chét c6 thé &
dang bot vo tring dé hoan nguyén béang ta duoc 1dng thich hop, vi du, nude vo trung,
khong chira pyrogen, trudc khi st dung.

Céac hop chit theo sang ché c6 thé dugc diung (vi du, qua dudong miéng hodc
khu tri1) ¢ dang vién nén, vién nang, vién dang noén, cdn ngot, dung dich hoic huyén
phi, c6 thé chira huong liéu hodc chét tao mau, cho c4c tng dung giai phong nhanh,
cham, thay ddi, kéo dai, theo timg dot hodc c6 kiém sot.

Céc hop chit theo sang ché c6 thé ciing duoc trinh nay dé str dung cho ngudi
va trong thu y & dang thich hop dé dung theo duong miéng hodc m4, vi du ¢ dang
dung dich, gel, con ngot, nudc xic miéng hodc huyén phu, hodc bot khd dé hoan
nguyén bing nudc hodc td duge 1ong thich hgp khac trude khi st dung, tiy y véi
huong liéu va chat tao mau. Cac ché phim rén nhu vién nén, vién nang, vién thudc
ngam, thude ngdm, vién tron, thude dé truyén tinh mach nhanh, bét, hd nhio, cdm, hat
hodc ché phim hdn hop c6 thé cling duge st dung. Céc ché phdm long va rén dé sir
dung theo duong miéng co thé duoc bao ché theo cac phuong phép da biét trong
nganh. Céc ché phim nay c6 thé ciing chira mdt hogc nhiéu chit mang duoc dung va
ta duoc ma c6 thé & dang rin hogc long.

Céc vién nén c6 thé chira cac t4 duge nhu xenluloza vi tinh thé, lactoza, natri
xitrat, canxi carbonat, dibasic canxi phosphat va glyxin, chét 1am rd nhu tinh bot (wu
tién 1a tinh bot ngd, khoai tdy hodc tinh bdt sdn), natri tinh bdt glycolat, croscarmeloza
natri va cac silicat phuc hop nhit dinh, va chit gén két tao hat nhu
polyvinylpyrolidon, hydroxypropylmetylxenluloza (HPMC), hydroxypropylxenluloza
(HPC), sucroza, gelatin va acacia.

Ngoai ra, tdc nhan truot nhu magié stearat, axit stearic, glyxeryl behenat va bot
talc ¢6 thé duoc dua vao.

Céc ché phim nay cé thé duoc dung qua duong miéng, & dang vién nén giai
phong nhanh hodc ¢6 kiém soat, cac vi hat, cdc vién nén ¢& nho, vién nang, tii va cac
dung dich hodc huyén phu dung qua dudng miéng hodc bt d& bao ché cac ché pham
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nay. Ngoai cac dang pantoprazol ¢ trang thai rén méi theo sang ché 1am hoat chét, cac
ché phdm ding qua duong miéng tiy ¥ bao gdm nhiéu chit mang va ta duoc dat tiéu
chuén st dung trong dugc phém, nhu céc chét gén két, chat don, chit dém, chat lam
tron, chét truot, chit tao mau, chit 1am ré, chét thom, chét ngot, chit hoat dong bé
mit, chit chdng mdc, chit chdng dinh va céc chit phii. Mot sb t4 duge ¢6 thé c6 nhiéu
vai trd trong ché phdm, vi dy, 1am ca hai chét gén két va chét lam ra.

Céc vi du vé chét lam 1 duoc dung cho ché phdm diing theo dudng miéng bao

gdm tinh bdt, tinh bot tién gelatin, natri tinh bot glycolat, natri

carboxymetylxenluloza, croscarmeloza natri, xenluloza vi tinh thé, alginat, nhua, chét

hoat dong bé mat, cac thanh phén tao sui, dung dich nudc nhdm silicat va
polyvinylpyrolidon lién két chéo.

Céc vi du vé cac chét gin két dugc dung cho ché phim ding qua dudng miéng
bao gém cdy keo Acacia; cac din xuit xenluloza, nhu metylxenluloza,
carboxymetylxenluloza, hydroxypropylmetylxenluloza, hydroxypropylxenluloza hodc
hydroxyetylxenluloza;  gelatin, glucoza, dextroza, xylitol, polymetacrylat,
polyvinylpyrolidon, sorbitol, tinh bdt, tinh bot tién gelatin, tragacanth, nhua xantan,
alginat, magié—nhom silicat, polyetylen glycol hodc bentonit.

Céc vi du vé& chét don duoc dung cho ché phim ding qua dudng miéng bao
gém lactoza, anhydrolactoza, lactoza monohydrat, sucroza, dextroza, mannitol,
sorbitol, tinh bot, xenluloza (cu thé 1a xenluloza vi tinh thé), dihydro- hodc anhydro-
canxi phosphat, canxi carbonat va canxi sulphat.

Céc vi du v& chét lam tron duoc dung hitu ich trong ché phim theo séng ché
bao gém magié stearat, bot talc, polyetylen glycol, polyme ctia etylen oxit, natri lauryl
sulphat, magié lauryl sulphat, natri oleat, natri stearyl fumarat, va silicon dioxit keo.

Céc vi du vé& chit thom duge dung thich hop cho céc ché phim ding qua
duong miéng bao gdm chét thom téng hop va cdc dau thom tu nhién nhu cac dich
chiét cua dau, hoa, trai cay (vi du, chudi, tdo, anh dao chua, qué dao) va céac hdn hop
clia no, va chét thom tuwong tu. Viée st dung chiing phu thude vao nhiéu yéu t6, quan
trong nhét 1a chép nhan vé& mit cam quan cho hau hét nguoi s€ dugce st dung cac duoc
phim nay.
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Céc vi du v& chét tao mau dugc dung thich hgp dé sir dung cho ché phdm ding
qua duong miéng bao gdm cac chat mau téng hop va tw nhién nhu titan dioxit, beta-
caroten va dich chiét tir vo budi chum.

Céac vi du chét phti duoc dung hitu ich cho ché pham dung qua dudng miéng,
thuong dugc st dung dé dé& dang nudt, thay ddi ddc tinh giai phéng, cai thién vé bé
ngoai, va/hodc che vi clua cédc ché phdm bao gbm hydroxypropylmetylxenluloza,
hydroxypropylxenluloza va acrylat-metacrylat copolyme.

Céc vi du vé chit lam ngot duoc dung cho ché phim ding qua dudng miéng
bao g6m aspartam, saccharin, saccharin natri, natri xyclamat, xylitol, mannitol,
sorbitol, lactoza va sucroza.

Cac vi du vé chit dém dugc dung bao gém axit xitric, natri Xitrat, natri
bicarbonat, natri phosphat dibazo, magié oxit, canxi carbonat va magié hydroxit.

Céac vi du vé chit hoat dong bé mat duoc dung bao gém natri lauryl sulphat va
polysorbat.

Céc ché phdm rin c6 dang twong tw c6 thé cling duge st dung lam chit don
trong cac vién nang gelatin. C4c ta dugc uu ti€n vé mit ndy bao goém lactoza, tinh bot,
xenluloza, dudng sita hodc cac polyetylen glycol trong luong phan tir cao. Cho huyén
pht chita nude va/hodc cdn ngot, chét nay c6 thé dugc két hop véi céc chat lam ngot
hodc huong li¢u khac nhau hodc thu6c nhudm hodc chat tao mau véi tac nhan nhii hoa
va/hodc tao huyén phii va véi cac chit pha lodng nhur nuée, etanol, propylen glycol va
glyxerin, va cac hdn hop ctia chung.

Céc hop chét theo sang ché c6 thé cling, vi du, dugc bao ché 1a thubc dan vi du,
chira cac chat nén cho thudc dan thong thuong dé sir dung cho dugc pham ding cho
nguoi hoac thi y hodc lam thudc dat &m dao vi du, chira cac chét nén cho thubc dat am
dao thong thuong.

Céc hop chét theo sang ché co thé duoc bao ché @ dung khu tra, d& s dung
cho duoc phdm ding cho ngudi hodc thi y, & dang pomat, kem, gel, hydrogel, thudc
xtrc, dung dich, dau goi ddu, bot (bao gdm bt phun hogc bot min), thude dét dm dao,
nut gac, thube phun xit, thudc nhing ngam, sol khi, thudc nho giot (vi du, nhod mét tai
hodc miii) hodc thudc nhé giot trén da.
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Dé dung khu trt qua da, chit theo sang ché c6 thé dugc bao ché 14 pomat thich
hop chira hoat chit duoc tao huyén phu hodc hoa tan trong, vi du, hdn hop véi mét
hodc nhidu thanh phin sau: dau vé co, m& long, m& tring, propylen glycol, hop chét
polyoxyetylen polyoxypropylen, sap nhii hoa, sorbitan monostearat, polyetylen glycol,
paraffin 16ng, polysorbat 60, sap este xetyl, ruou xetearyl, 2-octyldodecanol, ruou
benzyl, va nude. Cac ché phdm nay c6 thé cling chtra céc td dugc duge dung khéc,
nhu polyme, diu, cac chat mang 1éng, chét hoat dong bé mit, chat dém, chit bao
quan, chét 8n dinh, chét chéng oxi hoa, chét gitt 4m, chét 1am mém, chét tao mau, va
chit thom.

Céac vi du vé polyme dugc dung thich hop cho ché phim khu trG bao gdm
acrylic polyme; cac dan xudt xenluloza, nhu carboxymetylxenluloza natri,
metylxenluloza ho#c hydroxypropylxenluloza; polyme tuy nhién, nhu alginat,
tragacanth, pectin, xanthan va cytosan.

Céc vi du vé cac dau duoc dung thich hop hitu ich bao gdm diu vo co, dau
silicone, axit béo, cac rugu va glycol.

Céc vi du v& cac chdt mang 1ong duoc dung thich hop bao gdm nude, rugu
hodc glycol nhu etanol, isopropanol, propylen glycol, hexylen glycol, glyxerol va
polyetylen glycol, hodc cac hdn hop cua chiing trong d6 chét da hinh gia duoc hoa tan
hogc phan tan, ty y v6i bd sung chit hoat ddng bé mit anion, cation hodc khong ion
khéng doc, va cac dém vo co hodc hitu co.

Céc vi du vé chat bao quan duge dung bao g@)m natri benzoat, axit ascorbic,
este clia p- axit hydroxybenzoic va cdc tdc nhan khang khudn va khéang nim khac nhau
nhu cac dung mdi, vi du etanol, propylen glycol, rugu benzyl, clobutanol, mudi amoni
béc bdn, va paraben (nhu metyl paraben, etyl paraben va propyl paraben).

Céac vi du vé& chit én dinh va chit chéng oxi héa dugc dung bao gém
etylendiamintetraaxit axetic (EDTA), thiourea, tocopherol va butyl hydroxyanisol.

Céc vi du vé chét gitt 4m dugc dung bao gdm glyxerin, sorbitol, urea va
polyetylen glycol.

Céc vi du vé& chét lam mém duoc dung bao gdm cic dau vé co, isopropyl

myristat, va isopropyl palmitat.
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Céc hop chit nay co thé ciing duge dung qua da hodc trén da, vi du, bang cach
st dung miéng dan da.

Pé ding qua dudng mét, cic hop chat co thé duge bao ché 1a cac huyén phu
duoc micron héa trong nude mudi déng truong, diéu chinh pH, v tring, hodc, wu tién
1a 1a cac dung dich trong nuéc mudi déng truong, diéu chinh pH, v6 trung, tuy y két
hop véi chét bao quan nhu benzylalkoni clorua.

Nhu dugc chi dinh, cac hop chét theo sang ché c6 thé duoc dung trong mii
hoéc béng cach x0ng hit va thuong dugce phan phéi ¢ dang dung cu xdng bdt kho hodc
14 khi dung sol khi tir vat chira diéu ap, bom pittong, khi dung hodc may khi dung c6
st dung chét déy thich hop, vi du, diclodiflometan, tricloflometan, diclotetrafloetan,
hydrofloalkan nhu 1,1,1,2-tetrafloetan (HFA 134AT) hodc 1,1,1,2,3,3,3-
heptaflopropan (HFA 227EA), carbon dioxit hodc khi thich hop khac. Trong truong
hop sol khi diéu ap, don vi lidu dung c6 thé duogc x4c dinh béng céch cung cép van dé
phan phdi mot khdi luong xac dinh. Vat chira didu 4p, bom pittong, khi dung hodc
may khi dung co thé chtra dung dich hoic huyén phu chtra hoat chét, vi du, st dung
hén hop etanol va chat ddy lam dung mdi, va cé thé chira thém chét 1am tron, vi du,
sorbitan trioleat.

Céc vién nang va thudc dan (dugc lam, vi du, tir gelatin) dé st dung trong dung
cu dé x6ng hodc khi cu bom c6 thé duoc bao ché dé chira hdn hop bot gém hop chét
nay va chit nén bdt thich hop nhur lactoza hodc tinh bot.

Pé dung khu tru bing cach xong hit cac hop chit theo sang ché c6 thé duoc
phan phdi dé str dung trong duge pham hogc thude thi y théng qua may khi dung.

Céc duoc phim theo sang ché c¢6 thé chua tir 0,01 dn 99% trong lugng cho
mdi thé tich nguyén liéu hoat chéat. Bé dung khu tra, vi du, ché phdm nay s& thuong
chira tir 0,01-10%, wu ti€n hon la tr 0,01-1% nguyén li¢u hoat chét.

Céc hoat chit c6 thé cling dugc ding trong cic hé thong phan phdi & dang
liposom, nhu céc tti don 16p nho, cac tai don 16p 1én va céac thi da 16p. Céc liposom
¢6 thé duoc diéu ché tir nhiéu loai phospholipit, nhwr cholesterol, stearylamin hodc

phosphatidylcholin.

41

41/85



43614

Duoc phim hodc dang lidu ding don vi theo sing ché c6 thé duoc dung theo
ché d6 phan liéu va dung dugc x4c dinh bang thir nghiém dudng dung theo cac hudng
dan duoc trinh bay trén day dé thu duoc hoat tinh t6i vu trong khi giam thiéu do doc
hodc céc tac dung phu cho ngudi bénh cu thé. Tuy nhién, su didu chinh ché do diéu tri
1a thi tuc thong thuong ctia cac huéng dan duoc trinh bay & day.

Liéu dung hoat chét theo sang ché c6 thé thay ddi theo nhidu yéu t6 khac nhau
nhu tinh trang bénh nén, thé trang cia ca thé, cén ning, gi6éi tinh va do tudi, va
phuong thic dung. Khdi lugng hitu hidu d& didu tri bénh c6 thé dé dang dugc x4c dinh
bing cac phuong phép theo kinh nghiém duge biét bai chuyén gia trong nganh, vi du
bang cach thiét 14p nén lidu ding va tin suit ding va so sanh nhém cac don vi thi
nghiém hodc céc dbi twong & moi diém trong nén nay. Khéi lugng chinh x4c duoc
dung cho ngudi bénh s€ thay d6i phu thudc vao tinh trang va do nghiém trong cta rdi
loan va tinh trang thé chét cua nguoi bénh. Sy thuyén gidm co6 thé do duge véi cac
tridu chtmg bt ky hodc thong sé c6 thé dugc x4c dinh bdi chuyén gia trong nganh
hodc dugc thong bao bdi ngudi bénh cho bac s§ ké don.

Khéi luong chit duge ding c6 thé nim trong khoang tir 0,01 dén 25
mg/kg/ngdy, uu tién nim trong khoang tir 0,1 dén 10 mg/kg/ngay va wu tién nhat nim
trong khoang tir 0,2 dén 5 mg/kg/ngdy. S& dugc hiéu ring dugc phdm theo séng ché
khong nhét thiét chtra toan bo chit ma 12 hitu hiéu dé diéu trj rdi loan, nhu khéi lugng
hitu hiéu nay c6 thé dat duoc bang cach ding nhiéu liéu dung duoc phim nay. Nhin
chung, “khéi luong hiru hidu” d& cap dén khdi lugng duge phdm duge ding dé cai
thién, e ché hodc lam thuyén gidm bénh hoic rdi loan hodc tinh trang bénh cla dbi
twong, hodc tridu chimg bénh hogc rdi loan theo phuong thirc thich hop vé mit lam
sang. Su cai thién thich hop vé mit 1am sang bat ky trong céc d6i tuong dugce xem la
dt dé thu duge sy diéu tri. U tién 13, khdi lwong thich hop dé diéu tri 1a khéi luong
dé ngan nglra su xuét hién hodc mot hodc nhiéu tridu chimg nhiém bénh hoic 1a khéi
lugng lam gidm d6 nghiém trong, hodc khoang thoi gian méc bénh, hodc cac su tién
trién, mot hodc nhiéu triéu chimg nhidm bénh khi so sanh véi dbi tugng déi chimg ma

khong duoc diéu tri bing hop chit theo séng ché).

42

42/85



43614

Theo phuong 4n wu tién clia sng ché, cac hop chét ¢ cong thirc I dugc bao
ché trong cac vién nang hodc vién nén, vu tién la chira tir 10 dén 200 mg céc hop chit
theo sang ché, va uu tién 1a duge dung cho ngudi bénh véi téng lidu dung hing ngay
1 tir 10 dén 300 mg, vu tién 1a tir 20 dén 150 mg va wu tién nhit 1a khodng 50 mg.

Duoc phim dé ding ngoai duong tiéu héa chira tir 0,01% dén 100% hoat chét
theo sang ché tinh theo trong lwong, tinh trén 100% tdng trong lwong duge phim.

Nhin chung, cdc dang phan liéu ding qua da chta tir 0,01% dén 100% trong
lugng hoat chét tinh trén 100% téng trong luong dang phan lidu.

Duoc phim hodc dang lidu dung don vi c6 thé duoc ding & dang liéu ding don
hing ngay, hodc tdng phan liéu hing ngay c6 thé dugc ding thanh céc lidu ding chia
nho. Ngoai ra, cung dugc dung hodc dung 1an luot voi hop chit khac dé didu tri réi
loan ¢6 thé mong mudn. Cho muc dich niy, nguyén tic két hop hoat chit dugc bao
ché thanh don vi liéu ding don gian.

Dé diéu tri két hop trong d6 cac hop chit nay & dang céc ché pham liéu dung
tach biét, cac hop chat nay co thé duoc ding ddng thoi, hodc mdi hop chit c6 the duge
dung & céc khoang cach xa nhau. Vi du, hop chat theo sang ché ¢6 thé duge dung vao
budi sang va hop chét khang muscarin c6 thé dugc ding vao budi t6i, hodc ngugc lai.
Céc hop chit bd sung ciing c¢6 thé duge ding & cac khoang cach cu thé. Thtr tu ding
s€ phu thudc vao nhiéu yéu td khac nhau bao gém do tudi, trong luong, gidi tinh va
tinh trang bénh ctia ngudi bénh; d6 nghi€ém trong va cén nguyén bénh hoc ctia cac rdi
loan duoc diéu tri, duge dung, chitc ning gan va than clia ngudi bénh, tién st didu tri
clia nguoi bénh, va dap Gng ciia ngudi bénh. Xac dinh th tw ding ¢6 thé ¢6 thé dugc
tinh chinh va su tinh chinh nay 14 thi tuc thong thuong dua trén cac huéng din duge
trinh bay & day.

Téng hop

Céc hop chét c6 cong thirc I, va céc chit dong phan d6i anh, chit déng phan
khéng dbi quang, N-oxit, va cac mudi duge dung ctia né c6 thé duoc didu ché bing
cac phuong phap chung dugc néu ra ¢ day, cac phuong phap nay céu thanh khia canh
nira cua sang ché.
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Cac hop chét theo sang ché co thé dugc didu ché bing cach sir dung céc phan
tmg nhu duoc thé hién trong cac so dd dudi day, ngoai céc thao téc tiéu chuin khac
duoc biét trong cac tai lidu, dién hinh trong phan thi nghiém hoic 13 rang v6i chuyén
gia trong nganh. Céc vat liu khoi dau khong dugc mé ta & ddy la sin co trén thi
truong hodc co thé duge diu ché str dung cac phan ing dugc mod ta trong tai liéu hodc
15 rang dbi voi chuyén gia trong nganh. Céc vi du sau dugc cung cAp nhim dé hiéu
ddy du hon sang ché nay, chi nhdm muc dich minh hoa, va khong nén hiéu lam gidi
han sang ché.

S& duoc hidu bdi chuyén gia trong nganh c6 thé mong muén st dung cac din
xuét trung gian bao vé dugc sur dung trong diu ché cac hop chét c6 cong thirc I. Su
bao vé va loai bo bao vé€ cac nhdém churc co thé duge thuc hién bang cic phuong phap
duogc biét trong nganh (xem, vi du, Green and Wuts Protective Groups in Organic
Synthesis. John Wiley va Sons, New York, 1999).

Chit viét tit PG mo ta “nhém bao v&” duoc dua vao nhém hoat dong trude khi
thuc hién thao tac nhét dinh, va né s& duoc loai bo sau d6. Cac vi du vé PG dé bao vé
nhém phan tmg bao gdm: axetyl-, trifloaxetyl-, benzoyl-, etoxycarbonyl-, N-tert-
butoxycarbonyl- (BOC), N-benzyloxycarbonyl- (Cbz), benzyl-, metoxybenzyl-, 2,4-
dimetoxybenzyl- va ngoai ra cho cdc nhom amino nhém phthalyl- cho amino-
alkylamino hodc cdc nhém imino; N-metoxymetyl- (MOM), N-benzyloxymetyl-
(BOM), N-(trimetylsilyl)etoxymetyl- (SEM), N-tert-butyl-dimetylsiloxymetyl-, N-
tert-butyl-dimetylsilyl- (TBDMS), N-triisopropylsilyl- (TIPS), N-benzyl-, N-4-
metoxybenzyl (PMB), N-triphenylmetyl- (Tr), N-tert-butoxycarbonyl- (BOC), N-
benzyloxycarbonyl- (Cbz) hodc N-trimetylsilyletylsulfonyl- (SES) cho cadc nh6m amit;
metoxy-, benzyloxy-, trimetylsilyl- (TMS), axetyl-, benzoyl-, tert-butyl-, trityl-,
benzyl-, hodc cdc nhém tetrahydropyranyl (THP) cho cdc nhém hydroxy; hodc céc
nhém trimetylsilyl- (TMS), metyl-etyl-, tert-butyl-, benzyl-, hodc tetrahydropyranyl
(THP) cho cac nhém carboxyl.

Céc hop chit theo sang ché thudng dugce diéu ché theo so dd sau, trong d6 cac

nhém R, A, B va n nhu dugc xac dinh trude do & day:
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R R
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So do 1.

Trong mot sb phuong 4n, san phim cudi cling c6 thé duoc thay dbi tiép, vi du
bang cach xir 1y thao tac cac phén tir thé. Cac xir 1y thao tac nay cé thé bao gbm,
nhung khong bi gidi han dén, khir, oxi héa, alkyl hoa, axyl hoa, va cac phan tng thuy
phan duoc biét chung béi chuyén gia trong nganh. Trong mét s6 phuong 4n, thir tu
thuc hién céc so dd phan tng dugc dé cap trén co thé duoc thay d6i dé dé& dang phan
ting hodc @ tranh cac san pham phan tng khong mong mudn. Cac vi du sau dugc
cung cdp nham dé hiéu dy du hon vé sang ché. Cac vi du nay chi nhim dé minh hoa

va khong nén duoc hiéu 13 1am gii han séng ché theo cach bét ky.

Rs /R3 /Rs
Roxi_-Y Rz\X/Y Raa Y,
XN\ N XN
b an W— ) g VN L
o N\ _/NH Br —/ N\ _/N—PG
On On Vi On
< 3
1 2 !
Fs Fs ' F3
RZ\ /Y\ RZ\X/Y\ Z\X/Y\
_ )\\N\: 'N—R4—B—Rs \ N\: 'N—R;—B—Rs | N NH
N Vi o g o/
5 R R
1 IA, IB hoic IC 1 4

Nhu dugc thé hién trong so dd 1 nguyén liéu khéi diu sin c6 trén thi truong 1

c6 thé d& dang duoc chuyén thianh N-dugc bdo vé 3-brom-5,6,7,8-tetrahydro-
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[1,2,4]triazolo[4,3-a]pyrazin (2) bing cach st dung cc phuong phap thdng nhit duoc
biét nhiéu boi chuyén gia trong nganh. Sau d6 cho 2 phan tng str dung phuong phap
néi Sonogashira hoic Sonogashira-Heck v&i din xuit alkynyl dugc thé mono ding lac
thu duoc hop chét 3. Trong budc tiép theo hop chat N-bdo vé 3 sau d6 duoc loai bo
bao vé bing cac phuong phap da biét thu dugce hop chét 4, rdi duge cho phan ung truc
tiép v4i chét trung gian Rs-B-Rs4-LG thu duge cac hop chét TA, IB hoic IC. LG 1a
nhém doi chuyén nhu halogen, mesylat, tosylat, alkylsulphonat, triflat hodc nhom
khéc khong gi6i han. Quy trinh din xudt hoa cudi ciing c6 thé dugce thyc hién st dung
céc phuong phép chudn nhu vi du cac phan ing Buchwald, cdc phan tmg axyl hoa, cac
phan g voi alkyl/arylisoxyanat, alkyl/arylcloformat, cloformamit, carbonat hoat héa
hodc urea, amin héa khir, alkyl hoa hodc loai phan tng dAn xuét hoa N- bat ky hitu ich
dé nhim tao thanh cac hop chéat cé cong thirc IA, IB hodc IC va dugce biét nhiéu ddi
v6i chuyén gia trong nganh. Phan Umg cudi cling nay c6 thé ciing duge thuc hién bang
cach tao thanh trude d6 cac chét trung gian thich hop vi du din xuét N- closulphonyl
hodc clocarbonyl 1-imidazolylcarbonyl ctia chat trung gian 4.

Theo céach khéac, cac hop chét theo sang ché ¢6 thé duoc didu ché lai theo so d6
1 bang cach dan xuét hoa truc tiép hop chét 1 tuong tu véi so dd duge md ta trén day
dé thu duoc hop chit 5, ma c6 thé sau do duoc chuyén hoa thanh céc hop chit TA, IB
hoic IC bang cic quy trinh alkynyl héa trong tw chi duge mo ta cho cac hop chét 3.

Su tdng hop cac hop chét khac hién tai khong duge mo ta trong ban md ta
chung nay dugc ching minh bén trong phan thi nghiém ctia sang ché nay dudi day.

Céc bazo ty do cua hop chit co cong thic I, chét ddng phan khéng ddi quang
hodc chit ddng phan ddi anh ctia ching c6 thé duge chuyén hoa thanh cac mubi duge
dung twong tmg ctia chung dudi céc diéu kién chuin dugc biét nhiéu trong nganh. Vi
du, bazo tu do dugc hoa tan trong dung moi hitu co thich hop, nhu metanol, dugc xir
ly bang, vi du mdt duong luong axit maleic hodc oxalic, mot hodc hai dwong lugng
axit clohydric hodc axit metansulphonic, va sau d6 duoc c6 dac dudi chan khong aé
tao ra mudi dugc dung tuong ung. Phin con lai sau d6 ¢6 thé dugc tinh ché béng tai
két tinh tir dung mdi hitu co thich hgp hogc hén hop dung méi hitu co, nhu

metanol/dietyl ete.
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N-oxit cia cac hop chét cé cong thire I ¢6 thé duogc téng hop biang quy trinh oxi
hoa don gian duoc biét nhiéu bai chuyén gia trong nganh.
Diéu ché cac hop chit ¢6 cong thirc chung I

Trur khi dugc trinh bay khac, mot hodc nhiéu dang tautome ctia cac hop chét
cua cac vi du dugc mo ta & day co thé duoc diéu ché in situ va/hodc doc lap. Tét ca
céc dang tautome ctia cac hop chat ctia vi du duge md ta sau ddy nén duoc xem xét
dugc mo ta.

Séng ché dugc minh hoa béng cac vi du sau, trong d6 cac chir viét tit sau co

thé duogc sir dung:

AcOH axit axetic

MeCN axetonitril

Aq. chira nudce

BOC tert-butyloxycarbonyl
conc. coO dac

DCM diclometan

DCE 1,2-dicloetan

DIPEA N,N-diisopropyletylamin
DMF N,N-dimetylformamit
DMSO dimetyl sulfoxit

EI ion hda electron

ESI ion hoa tia dién
EtOAc etyl axetat

EtOH etanol

HCl axit clohydric
HCOOH axit formic

MeOH metanol

MS phuong phéap khdi phd
MW trong lugng phan tir
NaOH natri hydroxit
NH+OH amoni hydroxit (30% amoniac trong nudc)
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PE ete dau mo

Re van khoa (tir sic ky 16p mong)
RT hodc r.t. nhiét do trong phong

R¢ thoi gian khoéa (tor HPLC)
THF tetrahydrofuran

TEA trietylamin

TFA axit trifloaxetic

UPLC sdc ky 16ng siéu hiéu ning

UPLC-MS  UPLC nédi v6i phép tric phd

Céc vi du sau minh hoa mot sd hop chét c6 cdng thic chung I nhu duge mod
ta & trén. Céc vi du nay chi nhim dé minh hoa va khong nhim lam gidi han pham vi
ctia sang ché. Céc chat phan tmg va cac nguyén liéu khoi dau 1a dé dang sin co boi

chuyén gia trong nganh.

Vidul
tert-Butyl 3-[2-(3-clophenyDetynyl]-6,8-dihydro-SH-[1,2.4]triazolo[4.3-a]pyrazin-

7-carboxylat

Khudy hén hop chira tert-butyl 3-brom-6,8-dihydro-5H-[1,2,4]triazolo[4,3-
a]pyrazin-7-carboxylat (1,65 mmol, 500 mg), 1-clo-3-etynyl-benzen ( 3,3 mmol,
450,5 mg, 0,406 mL), Pd tetrakis (0,083 mmol, 95,3 mg) va natri axetat (3,3 mmol,
448.9 mg) trong DMF khan (10 mL) & 120°C trong 10 MW Biotage Robot 8 trong 10
phut, 1am mat dén nhiét d6 trong phong, rét vao trong nude va chiét bang EtOAc. Rira
cac lop hitu co gom dugc bang nudc mudi va 1am khd qua NaySOs. Rira dung moi
trong chan khong va tinh ché phan du tho thong qua sdc ky nhanh tuy dong (Biotage
Isolera, cattrit SNAP25) duoc rira giai bing Ete gradient diu mé/EtOAc tir 30% dén
100% EtOAc.
San phim tiéu d& (280 mg, hidu sut 47%) dugc tach la chét rin mau vang xam.
Diéu ché khac:

Cho 1-clo-3-etynylbenzen (1,622 g, 11,88 mmol, 1,2 duong lugng, 1,462
mL) vao dung dich chta tert-butyl 3-brom-6,8-dihydro-5H-[1,2,4]triazolo[4,3-
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a]pyrazin-7-carboxylat (3g, 9,90 mmol) trong DMF khan (15 mL) trong lo vi song,
sau d6 dén bis(triphenylphosphin)paladi(Il) diclorua (0,278 g, 0,396 mmol, 0,04
duong luong), déng(l) iodua (0,057 g, 0,297 mmol, 0,03 duong lugng) va TEA
(1,302 g, 12,87 mmol, 1,30 duong luong, 1,80 mL). Thdi khi nito vao trong 1o vi séng
ndy, han kin va gia nhi¢t & 110°C dudi su chiéu xa MW trong 11 phut trong thiét bi
Biotage Initiator Robot8®. Sau do bd sung 0,02 dwong luong chét xuc tac paladi va
0,02 duong luong ddng iodua, va gia nhiét dung dich nay dudi chiéu xa vi séng trong
6 phuat ntta. Sau khi lam mat dén nhiét do trong phong, bd sung nudc va EtOAc, tach
hai pha nay, rta 16p hitu co béng nudc va nude mudi, 1am kho qua NazSO4, loc va lam
bay hoi. Tinh ché phan du tho béang thiét bi sic ky nhanh Biotage Isolera® One, loai
cattrit SNAP50, st dung gradient tir ete ddu mé: EtAcO tir 3:7 dén 0:1 thu duoc 1,4 g
bot mau vang chira triphenylphosphin oxit bén canh san phdm mong mubn nhu dugc
phat hién bsi LC-MS. Vi vy, mau nay duogc tai tinh ché béng thiét bi twong tur trén
séc ky cot pha nguoc (SNAP60) str dung gradien dém NH4HCOs: MeCN tir 2:8 dén 1
:1 thu hdi sau khi 1dm bay hoi cdc phan doan thu thap duge 1,175 g hop chit tiu dé.
UPLC-MS [M+H]" =359,58, 361,61, 362,63

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,45 (s, 9 H), 3,82 (t, 2 H), 4,14 (t, 2 H), 4,74
(s,2 H), 7,49 - 7,56 (m, 1 H), 7,61 (ddd, 1 H), 7,66 (dt, 1 H), 7,81 (t, 1 H)

Vidu 2
{3-[(3-Clophenyl)etynyl]-5,6-dihydro[1,2.4]triazolo[4,3-a]pyrazin-7(8H)-yl}(4-

metylfuran-2-yl)metanon
3-/2-(3-Clophenyl)etynyl]-5.6.7.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrazin (Hop chat
2a)

Cho axit trifloaxetic (7,436 g, 5,02 mL, 65,22 mmol,) vao dung dich dugc lam
lanh trong bé d4 chira hop chét cudi cung cua vi du 1 (1,170 g, 3,26 mmol) trong
CHCl; (50 mL) va khudy hdn hop thu duge & hdi luu trong 30 phit. Sau khi lam mét
dén nhiét do trong phong, loai bd cloform va TFA du dudi dp sudt giam. Bd sung
dung dich bdo hoa nudc kali carbonat va DCM; tach hai pha nay, va chiét 16p chira
nuéc bang DCM. Rtra cdc pha hitu co gom duoc bing nudc mudi, lam kho qua
Na>S0s, loc va duge 1am bay hoi dén kho trong chan khong thu dugc 840 mg hop
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chét tiéu d& 1a bot mau x4m sang, dugc s dung trong budc tiép theo khong can tinh
ché tiép.
/3-/(3-Clophenyl)etynyl]-5.6-dihydro[1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl} (4-

metylfuran-2-yl)metanon

Khudy dung dich chira 4-metylfuran-2-carbonyl clorua (45 mg, 0,311 mmol),
3-[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrazin (60 mg,
0,232 mmol) va DIPEA (59,95 mg, 0,464 mmol, 2 duwong lugng, 0,081 mL) trong
cloform khdéng chira etanol (3 mL), trong 3 gid. Ruira hdn hop phéan mg nay bing
nude. Rura 16p hitu co lai bing nuéce mudi, 1lam kho qua NaySO4 va lam bay hoi dung
mdi thu duoc chat thd duoc tinh ché hai lan thong qua sdc ky nhanh tu dong duge ndi
v6i phat hién khdi (Biotage Isolera-Dalton®) c6 Cattrit SNAP10, rira giai lan dau
bang gradient EtOAc : MeOH tr 10:0 dén 9:1, 14n hai bang Cattrit SNAP12 RP ria
giai bing gradient H,O/ACN tir 8:2 dén 7:3 thu dugc 17mg hop chat tidu d& (Hiéu
sudt: 20%).

UPLC-MS [M+H]" =367,20

'H NMR (400 MHz, DMSO-ds) 8 ppm 8,75 (brd, 1 H), 7,82 (t, 1 H), 7,58 - 7,71 (m, 4
H), 7,49 - 7,56 (m, 1 H), 7,07 (s, 1 H), 5,06 (brs, 2 H), 4,10 - 4,34 (m, 4H), 2,05 (d, 3
H), 1,21 - 1,37 (m, 14 H)

Theo phuong phép tuong tu nhu dugc bdc 10 trén day cac hop chat sau dugc
diéu ché tir hop chit 2a bing cich axyl héa/aroyl hoa bing axyl/aroyl clorua thich
hop:

Vidu3
[3-[2-(3-Clophenyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-yl]-

(4.5-dimetyl-2-furyl)metanon

Tir hop chat 2a va 4,5-dimetyl-2-furoyl clorua.
UPLC-MS [M+H]" =381,25
'H NMR (400 MHz, CDCl3) 8 ppm 7,57 - 7,62 (m, 1 H), 7,42 - 7,53 (m, 2 H), 7,32 -
7.40 (m, 1 H), 7,00 (s, 1 H), 5,32 (s, 2 H), 4,14 - 4,30 (m, 4H), 2,32 (s, 3 H), 2,01 (s, 3
H)
Vi du 4
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[3-]2-( 3-Clophenyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a|pyrazin-7 -yl]-[3-

(triflometyl)phenyljmetanon

Tur hop chét 2a va 3-triflometylbenzoyl clorua.

UPLC-MS [M+H]"=431,21

'H NMR (400 MHz, CDCl3) & ppm 7,74 - 7,86 (m, 2 H), 7,60 - 7,72 (m, 2 H), 7.57 (t,
1 H), 7,48 (dt, 1 H), 7,41 - 7,46 (m, 1 H), 5,01 (d, 2 H), 4,00 - 4,33 (m, 4 H)

Vidu$5
[3-[2-(3-Clophenyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-yl]-(m-
toly)metanon

Tir hop chat 2a va 3-metylbenzoyl clorua.

UPLC-MS [M+H]"=377,11

'H NMR (400 MHz, DMSO-ds) 8 ppm 7,81 (t, 1 H), 7,66 (dt, 1 H), 7,61 (ddd, 1 H),
7,49 - 7,56 (m, 1 H), 7,26 - 7,42 (m, 4 H), 4,92 (s, 2 H), 4,22 (t, 2 H), 3,69 - 4,06 (m, 2
H), 2,37 (s, 3 H)

Vidu 6
[3-[2-(3-Clophenvl)etvnvl]-6,8-dihvdr0-5H-I1,2,4]triazolo[4,3-a]pvrazin-7-vlL

phenvyl-metanon

Tur hop chét 2a va benzoyl clorua.

UPLC-MS [M+H]" =363,15

'H NMR (400 MHz, DMSO-ds) 8 ppm 7,81 (t, 1 H), 7,66 (dt, 1 H), 7,59 - 7,64 (m, 1
H), 7,44 - 7,58 (m, 6 H), 4,93 (s, 2 H), 4,23 (t, 2 H), 3,58 - 4,13 (m, 2 H)

Vidu 7
[3-[2-(3-Clophenyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-yl]-(2-

furyl)metanon

Tur hop chat 2a va 2-furoyl clorua.
UPLC-MS [M+H]" = 353,35, 355,38, 356,36
'H NMR (400 MHz, DMSO-de) & ppm 4,18 (d, 2 H), 4,23 - 4,33 (m, 2 H), 5,09 (br. s.,
2 H), 6,70 (dd, 1,8 Hz, 1 H), 7,20 (d, 1 H), 7,54 (t, 1 H), 7,61 (dd, 1 H), 7,67 (dt, 1 H),
7,82 (t, 1 H), 7,93 (d, 1 H)
Vidu 8
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(3-Clophenyl)-[3-[2-(3-clophenyl)etynyl]-6,8-dihydro-SH-[1,2.4]triazolo[4,3-

alpyrazin-7-yllmetanon

Tir hop chit 2a va 3-clobenzoyl clorua.

UPLC-MS [M+H]" =397,09, 399,07, 400,06

'H NMR (400 MHz, DMSO-ds) 8 ppm 7,81 (t, 1 H), 7,45 - 7,70 (m, 8 H), 4,94 (s, 2
H), 4,21 (t,2 H), 3,58 - 4,11 (m, 2 H)

Theo phuong phép tuwong tu duge bdc 19 trén day cho hop chit cta vi du 2 céc
hop chét sau dugc didu ché tir hop chit 2a bang cach cho phan tng véi cloformamit
hodc cloformat hodc isoxyanat hodc carbonat phan tmg hodc cac chit phan tmg axyl
khéc thich hop:

Vidu9
[3-[2-(3-Clophenyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-yl]|-

morpholinometanon

Tir hop chét 2a va 4-morpholincarbonyl clorua. Thu dugce chét rin mau tring.
UPLC-MS [M+H]" =372,57, 374,52, 375,54

'H NMR (400 MHz, DMSO-d¢) 8 ppm 3,21 - 3,28 (m, 4 H), 3,56 - 3,63 (m, 4 H),
3,66 (t, 2 H), 4,18 (t, 2 H), 4,57 (s, 2 H), 7,53 (t, 1 H), 7,61 (ddd, 1,0 Hz, 1 H), 7,66
(dt, 1 H), 7,81 (t, 1 H)

Vidu 10
[3-[(Z)-1-Clo-2-(3-clophenyl)vinyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-

7-yl]-morpholino-metanon

Tir hop chit 2a va 4-morpholincarbonyl clorua. Thu dugc 1 san pham phu cta hop
chét ctia vidu 9.

UPLC-MS [M+H]" = 408,40, 410,43, 411,37

'H NMR (400 MHz, DMSO-d¢) 8 ppm 3,26 (t, 4 H), 3,57 - 3,68 (m, 6 H), 4,18 (t, 2
H), 4,58 (s, 2 H), 7,33 (s, 1 H), 7,51 - 7,58 (m, 2 H), 7,79 - 7,85 (m, 1 H), 7,92 - 7,96
(m, 1 H)

Vidu 11
[3-[2-(3-Clophenyl)etynyl]-6.8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-yl|-(1-

piperidyl)metanon
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Tir hop chit 2a va 4-piperidincarbonyl clorua. Thu duoc chit rin mau tring.
UPLC-MS [M+H]"=370,61, 372,57, 373,58

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1,44 - 1,62 (m, 6 H), 3,19 - 3,27 (m, 4 H), 3,61
(t, 2 H), 4,17 (t, 2 H), 4,52 (s, 2 H), 7,53 (t, 1 H), 7,61 (ddd, 1 H), 7,66 (dt, 1 H), 7,81
(t, 1 H)

Vidu 12
[3-[2-(3-Clophenyl)etynyl]-6.8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-yl]-

pyrrolidin-1-yl-metanon

Tir hop chét 2a va 1-pyrolidincarbonyl clorua. Thu dugc chét rdn mau tring.
UPLC-MS [M+H]" = 356,54, 358,57, 359,58

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1,73 - 1,85 (m, 4 H), 3,32 - 3,40 (m, 4 H), 3,68
(t, 2 H), 4,16 (t, 2 H), 4,56 (s, 2 H), 7,53 (t, 1 H), 7,61 (ddd, 1 H), 7,66 (dt, 1 H), 7,81
(t, 1 H)

Vidu 13

3-[2-(3-Clophenyl)etynyl]-N-(2,2-dimetylpropyl)-6,8-dihydro-SH-

[1,2.,4]triazolo]4,3-a]pyrazin-7-carboxamit

Tir hop chét 2a va 1-isocyanato-2,2-dimetyl-propan. Thu dugc chét rin mau tring.
UPLC-MS [M+H]" = 372,15, 374,13, 375,13

'H NMR (400 MHz, DMSO-d¢) 8 ppm 7,79 - 7,86 (m, 1 H), 7,66 (dt, 1 H), 7,58 - 7,63
(m, 1 H), 7,48 - 7,56 (m, 1 H), 6,78 (t, 1 H), 4,79 (s, 2 H), 4,11 (t, 2 H), 3,85 (t, 2 H)
2,93 (d,2 H), 0,83 (s, 9 H)

Vidu 14

2.2-Dimetylpropyl _ 3-[2-(3-clophenyl)etynyl]-6,8-dihydro-SH-[1,2.4]triazolo[4,3-

a]pvrazin-7-carboxvlat

Tir hop chét 2a va 2,2-dimetylpropyl carbonochloridat. Thu duoc chit rin mau tring.
UPLC-MS [M+H]" = 373,14, 375,13
'"H NMR (400 MHz, DMSO-ds) 8 ppm 7,81 (t, 1 H), 7,66 (dt, 1 H), 7,58 - 7,63 (m, 1
H), 7,50 - 7,57 (m, 1 H), 4,81 (s, 2 H), 4,18 (t, 2 H), 3,90 (t, 2 H) 3,79 (s, 2 H), 0,95 (s,
9 H)
Vidu 15
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3-[2-(3-Clophenyl)etynyl]-N,N-dietyl-6,8-dihydro-SH-[1,2.4]triazolo[4.3-

alpyrazin-7-carboxamit

Tir hop chat 2a va dietylaminocarbonyl clorua. Thu dugc chét rin mau tring.
UPLC-MS [M+H]* = 358,57, 360,60, 361,61

'H NMR (400 MHz, DMSO-ds) & ppm 1,09 (t, 6 H), 3,22 (q, 4 H), 3,60 (t, 2 H), 4,16
(t, 2 H), 4,48 (s, 2 H), 7,53 (t, 1l H), 7,61 (ddd, 1 H), 7,66 (dt, 1 H), 7,81 (t, 1 H)

Vidu 16
3-[2-(3-Clophenyl)etynyl]-N,N-dimetyl-6,8-dihydro-SH-[1,2,4]triazolo[4,3-

a]pyrazin-7-carboxamit

Tir hop chét 2a va dimetylaminocarbonyl clorua. Thu dugc chét rin mau tring.
UPLC-MS [M+H]*=330,57, 332,53, 333,55
'H NMR (400 MHz, DMSO-de) 8 ppm 2,84 (s, 6 H), 3,62 (t, 2 H,) 4,17 (t, , 2 H), 4,51
(s,2 H), 7,53 (t, 1 H), 7,61 (ddd, 1 H), 7,66 (dt, 1 H), 7,81 (t, 1 H)
Vidu 17
Metyl  3-[2-(3-clophenyl)etynyl]-6.,8-dihydro-SH-[1,2.4]triazolo[4,3-a]pyrazin-7-

carboxylat

Tir hop chét 2a va metyl cloformat, thu dugc hop chat cia vi du 17 1a chat rin
mau vang nhat.
UPLC-MS [M+H]"=317,3, 319,3, 320,4
'"H NMR (400 MHz, DMSO-de) & ppm 3,69 (s, 3 H) 3,87 (t, 2 H), 4,16 (t, , 2 H), 4,79
(s, 2 H), 7,53 (t, 1 H), 7,61 (ddd, 1 H), 7,66 (dt, 1 H), 7,81 (t, 1 H)
Vidu 18
[3-[2-(3-Clophenyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-yl]|-

(2,2-dimetylmorpholin-4-yl)metanon

Tir hop chit 2a va 2,2-dimetylmorpholin-4-carbony! clorua.
Vidu 19
Tetrahydropyran-4-yl 3-]2-(3-clophenyl)etynyl]-6,8-dihydro-SH-

[1.2.4]triazolo[4,3-a]pyrazin-7-carboxylat

T hop chét 2a va (2,5-dioxopyrrolidin-1-yl) tetrahydropyran-4-yl carbonat
(US 2016/0250276). Thu dugc chét rdn mau tring.
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UPLC-MS [M+H]" = 387,28, 389,26, 390,25

'H NMR (400 MHz, DMSO-ds) 8 ppm 7,81 (t, 1 H), 7,59 - 7,70 (m, 2 H), 7,50 - 7,57
(m, 1 H), 4,76 - 4,89 (m, 3 H), 4,17 (t, 2 H), 3,89 (t, 2 H), 3,76 - 3,84 (m, 2 H), 3,49
(ddd, 2 H), 1,82 - 1,95 (m, 2 H), 1,60 (dtd, 2 H).

Vidu 20
3-[2-(3-Clophenyl)etynyl]-N-(2-isopropoxy-1,1-dimetyl-etyl)-6,8-dihydro-SH-

[1,2.4]triazolo[4,3-a]pyrazin-7-carboxamit

Chit rin mau tring t hop chéat 2a va (2,5-dioxopyrrolidin-1-yl) N-(2-
isopropoxy-1,1-dimetyl-etyl)carbamat ma sau d6 dugc didu ché nhu sau:

Cho 1-isopropoxy-2-metyl-propan-2-amin ( 0,76 mmol, 100 mg) vao dung dich
duoc khudy chua bis-(2,5-dioxopyrrolidin-1-yl) carbonat (0,99 mmol, 253,8 mg) trong
MeCN khd (5 mL) & nhiét d6 trong phong va khudy hdn hop thu duoc trong diéu kién
tuong tu trong 2 gio. LC/MS cho thiy su chuyén héa hoan toan sao cho hdn hop nay
duoc ¢d dic dudi ap sudt giam va phan du dugc pha lodng bang nuéc NaHCO; va
chiét bing EtOAc. Rira phin chiét gom dwoc bing nudc mudi va lam khd qua
Na,SOj. Lam bay hoi dung méi thu duge 2,5-dioxopyrrolidin-1-yl) N-(2-isopropoxy-
1,1-dimetyl-etyl)carbamat 200 mg 14 chit rin mau tring duoc sir dung khong can tinh
ché tiép.

Vi du 20 dit li€u phén tich:

UPLC-MS [M+H]"=416,18, 418,16, 419,15

"H NMR (400 MHz, DMSO-ds) & ppm 7,79 - 7,83 (m, 1 H), 7,59 - 7,68 (m, 2 H), 7,53
(dd, 1 H), 6,14 (s, 1 H), 4,72 (s, 2 H), 4,10 (t, 2 H), 3,81 (t, 2 H), 3,47 (spt, 1 H), 3,42
(s,2 H), 1,23 (s, 6 H), 1,03 (d, 6 H)

Vidu 21
3-[2-(3-Clophenyl)etynyl]-N-(2-pyridyl)-6.8-dihydro-SH-[1,2,4]triazolo[4,3-

alpyrazin-7-carboxamit

Tir hop chit 2a va (2,5-dioxopyrrolidin-1-yl) N-(2-pyridyl)carbamat (US
20070049618 trang 110). Thu duoc chit rin mau tring.
UPLC-MS [M+H]" =379,27, 381,25, 382,24
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'HNMR (400 MHz, DMSO-d¢) & ppm 9,63 (s, 1 H), 8,28 (dt, 1 H), 7,82 (t, 1 H), 7,77
-7.81 (m, 1 H), 7,69 - 7,76 (m, 1 H), 7,67 (dt, 1 H), 7,58 - 7,64 (m, 1 H), 7,50 - 7,57
(m, 1 H), 7,02 (ddd, 1 H), 4,92 (s, 2 H), 4,16 - 4,25 (m, 2 H), 4,01 (t, 2 H)

Vi du 22

3-[2-(3-Clophenyl)etynyl]-N-(2-metoxyetyl)-N-metyl-6,8-dihydro-SH-

[1.2.4]triazolo[4,3-a]pyrazin-7-carboxamit

Tur hop chit 2a va N-(2-Metoxyetyl)-N,3-dimetylimidazol-3-ium-1-carboxamit
iodua (dugc mua). Thu dugce d4u mau nau nhat.
UPLC-MS [M+H]" =374,0, 376,06, 377,12
'"H NMR (400 MHz, DMSO-ds) 8 ppm 2,90 (s, 3 H), 3,25 (s, 3 H), 3,36 (t, 2 H), 3,49
(t, 2 H), 3,62 (t, 2 H), 4,16 (t, 2H), 4,50 (s, 2 H), 7,53 (t, 1 H), 7,61 (ddd, 1 H), 7,66
(dt, 1 H), 7,81 (t, 1 H)
Vidu 23
3-[2-(3-Clophenyl)etynyl]-N-etyl-N-metyl-6.8-dihydro-SH-[1,2.4]triazolo[4,3-

alpyrazin-7-carboxamit

Tir hop chét 2a va 1-[etyl(metyl)carbamoyl]-3-metyl-1H-imidazol-3-ium iodua. Thu
duoc 1a chit rén mau vang nhat.

UPLC-MS [M+H]" = 344,11, 346,12, 347,22

'"H NMR (400 MHz, DMSO-de) & ppm 1,09 (t, 3 H), 2,84 (s, 3 H), 3,21 (q, 2 H), 3,61
(dd, 2 H), 4,17 (dd, 2 H), 4,49 (s, 2 H), 7,53 (dd, 1 H), 7,61 (ddd, 1 H), 7,66 (ddd, 1
H), 7,81 (dd, 1 H)

Vi du 24
3-[2-(3-Clophenyl)etynyl]-N-metoxy-N-metyl-6,8-dihydro-SH-[1,2.4]triazolo[4,3-

alpyrazin-7-carboxamit

Tir hop chét 2a va N-metoxy-N-metylcarbamoyl clorua. San phim duoc thu
hdi 1a chét rin mau vang nhat.
UPLC-MS [M-+H]" = 346,38, 348,41, 349,42
'H NMR (400 MHz, DMSO-ds) 6 ppm 2,94 (s, 3 H), 3,63 (s, 3 H), 3,85 (t, 2 H), 4,18
(t,2 H), 4,76 (s, 2 H), 7,53 (t, L H), 7,61 (ddd, 1 H), 7,67 (dt, 1 H), 7,82 (t, 1 H)
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Vi du 25
Etvl 3-[2-( 3-clophenyletynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-

carboxylat

Tir hop chét 2a va etyl cloformat. San phdm dugc thu hdi 14 chét rin mau vang
nhat.
UPLC-MS [M+H]"=331,4, 333,4,334,4
'H NMR (400 MHz, DMSO-ds) 8 ppm 1,24 (t, 3 H), 3,87 (t, 2 H), 4,12 (t, 2 H), 4,16
(dd, 2 H), 4,79 (s, 2 H), 7,53 (t, 1 H), 7,59 - 7,64 (m, 1 H), 7,66 (dt, 1 H), 7,81 (t, 1 H)
Vidu 26
(3-Clophenyl)-[3-[2-(6-metyl-2-pyridyl)etynyl]-6,8-dihydro-SH-

[1,2.,4]triazolo[4,3-a]pyrazin-7-yl|metanon
3-Brom-6,8-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl)-(3-clophenyl) metanon
(Hop chdt 26a)

Cho TEA (12,53 mmol, 1,268 g, 1,61 mL) vao dung dich chtra 3-brom-5,6,7,8-
tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrazin hydroclorua (4,18 mmol, 1g) trong CH2Cl2
(30 mL) duogc 1am lanh ¢ 0°C, sau do dén 3-clobenzoyl clorua (6,26 mmol, 0,80 mL,

1,096 g) va khudy hdn hop ndy & nhiét d6 trong phong trong 3h. Sau d6 bd sung nudc,
tach hai pha nay, rira 16p hitu co bang nudc va nude mudi, 1am kho qua NaxSOs, loc
va lam bay hoi. Tinh ché phan du thd bang phuong tién Biotage Isolera One, loai
cattrit SNAP50, st dung gradient tir EEOAc100% dén EtOAc : MeOH 8:2. Thu dugc
1,320 g hop chét tiéu d& (ddu mau vang).
(3-Clophenyl)-[3-[2-(6-metyl-2-pyridyl) etynyl]-6,8-dihydro-SH-[1,2,4]triazolo[4,3-

alpyrazin-7-yl]metanon

Cho 2-etynyl-6-metyl-pyridin (0,88 mmol, 102,9 mg) vao dung dich chira hop
chét 26a (150 mg, 0,44 mmol) trong DMF (1 mL) trong lo MW sau do dén natri axetat
3H,0 (0,88 mmol, 119,5 mg) va tetrakis(triphenylphosphin)paladi (0,022 mmol,
25,38 mg) va gia nhiét hdn hop nay dudi su chiéu xa MW trong 10 vi séng Biotage
Initiator 8® & 120°C trong 15 phut. Sau do bd sung nudc, tach hai pha nay, rira 16p
hitu co bang nudc va nudce mudi, 1am khd qua NaxSOs, loc va 1am bay hoi. Tinh ché
phan du tho bang phuong tién Biotage Isolera Four (dugc néi voi thiét bi phat hién
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Dalton MS), loai cattrit SNAP25 (thu tat ca phuong thirc) st dung gradient tir EtAcO
100% dén EtAcO : MeOH 8:2. Thu dugc 20 mg hop chit tiéu dé (ddu mau nau) cling
Vol tap chit. Mau nay sau d6 dugce tinh ché lai trén sic ky cot pha nguoc, loai cattrit
SNAP12, st dung gradient tir d&m NH4HCO; : MeCN 85:15 dén dém NH4HCO;s :
MeCN 1:1. Thu dugc 9 mg hop chit mong mudn (bot mau tring).
UPLC-MS [M+H]*=378,28, 380,17, 381,34
'H NMR (400 MHz, DMSO-d¢) & ppm 7,62 - 7,71 (m, 1 H), 7,45 - 7,55 (m, 3 H), 7,43
t, 1 H), 7,31 - 7,39 (m, 1 H), 7,23 (d, 1 H), 5,02 (br. s., 2 H), 4,23 - 4,37 (m, 2 H),
3,94 -4,21 (m, 2 H), 2,62 (s, 3 H)

St dung phuong phép trén duge néu vi du 26 va thay thé 2-etynyl-6-metyl-
pyridin bing alkyn thich hop céc hop chét sau dugc diéu ché:
Vidu 27
3-[2-[7-(3-Clobenzoyl)-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-3-

yl]etynyl]benzonitril

Tir hop chat 26a va 3-etynylbenzonitril. Thu duoc chit rén mau tring.
UPLC-MS [M+H]" = 388,18, 390,25, 391,06
'H NMR (400 MHz, DMSO-d¢) & ppm 7,88 (t, 1 H), 7,83 (dt, 1 H), 7,75 (dt, 1 H),
7,55 - 7,63 (m, 1 H), 7,48 - 7,55 (m, 2 H), 7,45 (t, 1 H), 7,35 - 7,40 (m, 1 H), 5,04 (s, 2
H), 3,96 - 4,31 (m, 4 H)
Vidu 28
(3-Clophenyl)-[3-[2-(4-clo-2-pyridyl)etynyl]-6.8-dihydro-SH-[1,2,4]triazolo[4,3-

alpyrazin-7-vllmetanon

Te hop chidt 26a  va  4-clo-2-etynylpyridin st dung
bis(triphenylphosphin)paladi(Il) diclorua thay vi tetrakis(triphenylphosphin)paladi.
Thu héi san phim nay 12 bot mau den.

UPLC-MS [M+H]" = 398,21, 400,19, 401,10

'H NMR (400 MHz, CDCls) & ppm 8,58 (d, 1 H), 7,66 (d, 1 H), 7,32 - 7,57 (m, 6 H),
5,04 (s, 2 H), 4,22 - 4,36 (m, 2 H), 4,12 (s, 1 H)

Vidu 29
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(3-Clophenyl)-[3-[2-( 3-flophenyl)etynyl]-6,8-dihydro-5SH-[1,2.4]triazolo[4,3-

alpyrazin-7-yllmetanon

Tir hop chat 26a va 1-etynyl-3-flobenzen. Thu dugc chét rdn mau tréng
Vi du 30
(3-Clophenyl)-[3-(2-xyclohexyletynyl)-6.8-dihydro-SH-[1,2,4]triazolo[4.3-

a]pyrazin-7-yllmetanon

Tir hop chit 26a va xyclohexylaxetylen. Buoc thu hdi 14 ddu mau vang sang.
UPLC-MS [M+H]" =369,18, 371,25
'H NMR (400 MHz, DMSO-de) 8 ppm 7,43 - 7,63 (m, 4 H), 4,58 - 5,09 (m, 2 H), 3,96
- 4,14 (m, 2 H), 3,59 - 3,95 (m, 2 H), 2,75 - 2,87 (m, 1 H) 1,26 - 1,93 (m, 10 H)
Vidu 31
(3-Clophenyl)-[3-(2-phenyletynyl)-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-
7-yllmetanon

Tir hop chit 26a va phenylaxetylen. Buoc thu hdi 12 ddu mau vang.
UPLC-MS [M+H]"=363,15, 365,13
'H NMR (400 MHz, CDCl3) § ppm 7,32 - 7,64 (m, 9 H), 5,02 (d, 2 H), 4,03 - 4,26 (m,
4 H)
Vi du 32
tert-Butyl  3-[2-(m-tolyl)etynyl]-6.8-dihydro-5H-[1,2,4]triazolo[4.3-a]pyrazin-7-

carboxylat

Str dung phuong phap dugc néu trén vi du 1 va thay thé 1-clo-3-etynylbenzen
bing 3-tolylaxetylen diéu ché hop chit tieu dé va thu duoc chét rin mau tring.
UPLC-MS [M+H]" = 339,64
'H NMR (400 MHz, DMSO-ds) & ppm 1,45 (s, 9 H), 2,36 (s, 3 H), 3,82 (t, 2 H), 4,11
(t,2 H), 4,73 (s,2 H), 7,31 - 7,42 (m, 2 H), 7,47 (d, 1 H), 7,51 (s, 1 H)
Vidu 33
[3-[2-(m-Tolyl)etynyl]-6,8-dihydro-5SH-[1,2.4]triazolo[4,3-a]pyrazin-7-yl]-(1-

piperidyvl)metanon hydroclorua
3-/2-(m-Tolyl)etynyl]-3,6.7.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrazin _ (Hop chat
33a)
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Khudy dung dich chtta hgp chit cta vi du 32 (187 mg, 0,553 mmol) trong HCI1
4,4 M trong isopropanol (5,03 mL, 22,1 mmol) & nhiét d6 trong phong trong 2 h. Sau
do duge 1am bay hoi dén kho trong chan khong thu duoc 170 mg hop chit tidu dé 1a
chét rin mau tring dugc trong budc tiép theo khong can tinh ché tiép.

[3-12-(m-Tolyl)etynyl]-6,8-dihydro-SH-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-(1-

piperidyl)metanon

Cho TEA (87,5 pL, 0,63 mmol) vao huyén phu chita hop chat 33a (50 mg, 0,21

mmol) kem khudy sau d6 dén 1-piperidincarbonyl clorua. Giit dung dich nay kém
khudy trong 16 h. Sau dé thu dugc chét tho bang cach 1am bay hoi dung mdi dugc tinh
ché bang cach sic ky nhanh tu dong (Biotage Isolera One®) sir dung gradient tur
EtOAc 100% dén EtOAc: MeOH 8:2 thu dugc 32 mg chét rén dinh.

UPLC-MS [M+H]" = 359,59

'"H NMR (400 MHz, DMSO-d¢) & ppm 1,39 - 1,61 (m, 6 H), 2,35 (s, 3 H), 3,06 - 3,26
(m, 4 H), 3,60 (t, 2 H), 4,14 (t, 2 H), 4,50 (s, 2 H), 7,34 (d, 1 H), 7,38 (t, 1 H), 7,47 (d,
1 H), 7,49 - 7,52 (m, 1 H)

Sau phuong phap tdng hop dugc it ra cho hop chit cta vi du 33 va thay thé 1-
piperidincarbonyl clorua bing chit phan ting axyl héa thich hgp cac hop chit duoi day
duoc diu ché:

Vidu 34
2-Furyl-[3-[2-(m-tolyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-
yllmetanon

Tir hop chét 33a va 2-furoyl clorua. Pugce thu hoi 1a chit rin mau tring.
UPLC-MS [M+H]" = 333,46
'HNMR (400 MHz, DMSO-d¢) & ppm 2,35 (s, 3 H), 4,16 (br. s., 2 H), 4,23 (d, 2 H),
5,07 (br. s., 2 H), 6,69 (dd, 1 H), 7,19 (dd, 1 H), 7,32 - 7,36 (m, 1 H), 7,39 (t, 1 H),
7,47 (d, 1 H), 7,51 (s, 1 H), 7,92 (dd, 1 H)

Vidu 35
N,N-Dietyl-3-[2-(m-tolyl)etynyl]-6,8-dihydro-5SH-[1,2,4]triazolo[4,3-a]pyrazin-7-

carboxamit
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T hop chat 33a va dietylaminocarbonyl clorua. Pugc thu hdi 13 chit rén mau
trang.
UPLC-MS [M+H]" = 338,55
'H NMR (400 MHz, DMSO-ds) 3 ppm 1,08 (t, 6 H), 2,35 (s, 3 H), 3,21 (q, 4 H), 3,58
(t, 2 H), 4,13 (t, 2 H), 4,45 (s, 2 H), 7,34 (d, 1 H), 7,38 (t, 1 H), 7,47 (d, 1 H), 7,50 (s,
1 H)
Vidu 36
N,N-Dimetyl-3-[2-(m-tolyl)etynyl]-6,8-dihydro-SH-[1,2,4]triazolo[4,3-a]pyrazin-

7-carboxamit

Tu hop chit 33a va dimetylaminocarbonyl clorua. San phdm duoc thu héi 1a
chét ran dinh.
UPLC-MS [M+H]*=310,49
"H NMR (400 MHz, DMSO-de) 6 ppm 2,36 (s, 3 H), 2,84 (s, 6 H), 3,62 (t, 2 H), 4,15
(t, 2 H), 4,50 (s, 2 H), 7,35 (d, 1 H), 7,39 (t, 1 H), 7,48 (d, 1 H), 7,52 (s, 1 H)
Vidu 37
N-Metoxy-N-metyl-3-[2-(m-tolyDetynyl]-6,8-dihydro-SH-[1,2,4]triazolo[4,3-

alpyrazin-7-carboxamit

Tir hop chit 33a va N-metoxy-N-metylcarbamoyl clorua. San pham duoc thu
hdi 1a chét rén dinh.
UPLC-MS [M+H]* = 326,51
'"H NMR (400 MHz, DMSO-ds) 8 ppm 2,36 (s, 3 H), 2,94 (s, 3 H), 3,62 (s, 3 H), 3,85
(t, 2 H), 4,15 (t, 2 H), 4,75 (s, 2 H), 7,35 (d, 1 H), 7,39 (t, 1 H), 7,48 (d, 1 H), 7,51 (s,
1 H)
Vidu 38
N-Isopropyl-N-metyl-3-[2-(m-tolyl)etynyl]-6,8-dihydro-SH-[1,2.4] triazolo[4,3-

alpyrazin-7-carboxamit

Tir hop chit 33a va N-isopropyl-N,3-dimetyl-imidazol-3-ium-1-carboxamit
iodua. San phim duoc thu hdi 1a chat rdn mau vang xam.

UPLC-MS [M+H]" = 338,43
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'H NMR (400 MHz, CDCl3) 8 ppm 1,19 (d, 6 H), 2,38 (s, 3 H), 2,79 (s, 3 H), 3,68 (t,
2 H), 4,04 - 4,17 (m, 1 H), 4,20 (t, 2 H), 4,65 (s, 2 H), 7,19 - 7,33 (m, 2 H), 7,35 - 7,43
(m, 2 H)

Vidu 39

N-(2-Metoxyetyl)-N-metyl-3-[2-(m-tolyl)etynyl]-6.8-dihydro-SH-

[1.2.4]triazolo[4.3-alpyrazin-7-carboxamit

Tx hop chit 33a va N-(2-Metoxyetyl)-N,3-dimetylimidazol-3-ium-1-
carboxamit iodua (dugc mua). San phim duoc thu hdi 14 ddu mau vang.
UPLC-MS [M+H]" =354,26
'H NMR (400 MHz, DMSO-de) & ppm 2,36 (s, 3 H), 2,90 (s, 3 H), 3,25 (s, 3 H), 3,34
-3.,39 (m, 2 H), 3,46 - 3,52 (m, 2 H), 3,62 (s, 2 H), 4,14 (t, 2 H),4,49 (s, 2 H), 7,32 -
7,36 (m, 1 H), 7,39 (t, 1 H), 7,47 (d, 1 H), 7,51 (s, 1 H)
Vi du 40
N-Etyl-N-metyl-3-[2-(m-tolyl)etynyl]-6,8-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-
carboxamit

T hop chit 33a va 1-[etyl(metyl)carbamoyl]-3-metyl-1H-imidazol-3-ium
iodua. San phém, chit diéu bién hoat tinh 4m, dwoc thu hdi 12 chit rin mau vang nhat.
UPLC-MS [M+H]" = 324,28
'"H NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (t, 3 H), 2,36 (s, 3 H), 2,84 (s, 3 H), 3,21
(q, 2 H), 3,61 (t, 2 H), 4,14 (t, 2 H), 4,48 (s, 2 H) 7,31 - 7,37 (m, 1 H), 7,39 (t, 1 H),
7,47 (d, 1 H), 7,51 (s, 1 H)
Vidu 41
1-Piperidyl 3-[2-(m-tolyl)etynyl]-6.8-dihydro-SH-[1,2.4]triazolo[4.,3-a]pyrazin-7-

carboxylat
Cho dung dich chura triphosgen (69,8 mg, 0,235 mmol) trong 5 mL DCM vao

dung dich chura hop chét 33a (140mg, 0,588 mmol) trong DCM (15 mL) va bd sung
nho giot DIPEA (206 pl, 1,18 mmol) ¢ nhiét d¢ trong phong. Sau 5 phut b6 sung dung
dich chira 1-hydroxypiperidin (89,2mg, 0,882 mmol) va DIPEA (103 pl, 0,59 mmol).
Sau khi khudy qua dém & nhiét d6 trong phong pha lodng phan tmg nay bang DCM,

tach 16p hitu co, 1am khd qua natri sulphat va duoc lam bay hoi dén kho. Tinh ché
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bing sic ky nhanh tu dong véi cot Biotage Isolera, FLASH 12+, st dung gradient tir
PE : EtOAc 2:8 dén EtOAc 100% thu duoc 13 mg chét rén dinh mau trang, dugc tinh
ché lai trén cot SNAP 12 RP véi gradient tir dém NH4HCO3:ACN 6:4 dén dém
NH:HCO3:ACN 1:1. Thu dugc 6 mg hop chét tidu dé 14 chit rin dinh. UPLC-MS
[M+H]" = 366,79

'H NMR (400 MHz, CDCls) & ppm 1,28 (s, 1 H), 1,65 (br. s., 1 H), 1,74 - 1,88 (m, 4
H), 2,39 (s, 3 H), 2,70 (br. s., 2 H), 3,46 (br. s., 2 H), 3,97 (t, 2 H), 4,14 (t, 2 H), 4,91
(s, 2 H), 7,20 - 7,36 (m, 2 H), 7,36 - 7,46 (m, 2 H)

Vi du 42
Morpholino-[3-[2-(m-tolyl)etynyl]-6,8-dihydro-SH-[1,2.4]triazolo[4,3-a]pyrazin-
7-vllmetanon

Tir hop chét 33a va 1-morpholinocarbonyl clorua véi san phdm dugc thu hdi 1a

chit rin mau tréng.

UPLC-MS [M+H]"=352,48

'H NMR (400 MHz, DMSO-ds) 8 ppm 2,35 (s, 3 H), 3,25 (t, 4 H), 3,59 (t, 4 H), 3,65
(t, 2 H), 4,15 (t, 2 H), 4,55 (s, 2H), 7,34 (d, 1 H), 7.38 (t, 1 H), 7,46 (d, 1 H), 7,49 -
7,52 (m, 1 H)

Vidu 43

(3-Clophenyl)-[3-[2-(m-tolyl)etynyl]-6,8-dihydro-SH-[1,2,4]triazolo[4,3-

alpyrazin-7-yllmetanon

Tir hop chét 33a va benzoyl clorua véi san phdm duoc thu hoi 14 chit ran mau
be.
UPLC-MS [M+H]" =377,43
'H NMR (400 MHz, DMSO-d¢) & ppm 2,36 (s, 3 H), 3,68 - 4,00 (m, 2 H), 4,19 (t, 2
H), 4,61 - 5,33 (m, 2 H), 7,33 - 7,42 (m, 2 H), 7,45 - 7,57 (m, 4 H), 7,57 - 7,64 (m, 2
H)
Vi du 44
[3-[2-(m-Tolyl)etynyl]-6,8-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-

pyrrolidin-1-yl-metanon
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Tir hop chat 33a va 1-pyrolidincarbonyl clorua, véi san phim duge thu hdi 1a
chét ran dinh.
UPLC-MS [M+H]" =336,52
'"H NMR (400 MHz, DMSO-ds) 8 ppm 1,74 - 1,81 (m, 4 H), 2,34 (s, 4 H), 3,21 - 3,46
(m, 2 H), 3,66 (t, 3 H), 4,12 (t, 2 H), 4,52 (s, 2 H), 7,33 (d, 1 H), 7,37 (t, 1 H), 7,46 (d,
1 H), 7,49 (s, 1 H)
Vi du 45
Etyl 3-[2-(m-tolyl)etynyl]-6.8-dihydro-SH-[1,2.4]triazolo[4,3-a|pyrazin-7-
carboxylat

Tir hop chét 33a va etyl cloformat, v6i san phdm dugc thu hdi 1a chit rin mau

trang

UPLC-MS [M+H]"=311,58

'"HNMR (400 MHz, DMSO-ds) 8 ppm 1,24 (t, 3 H), 2,36 (s, 3 H), 3,86 (t, 2 H), 4,06 -
4,20 (m, 4 H), 4,78 (s, 2 H), 7,35 (d, 1 H), 7,39 (t, 1 H), 7,47 (d, 1 H), 7,51 (s, 1 H)
Vidu 46

Metyl 3-[2-(m-tolyl)etynyl]-6,8-dihydro-5H-[1,2.4]triazolo[4.3-a]pyrazin-7-

carboxylat
Tir hop chét 33a va metyl cloformat véi san phdm duoc thu héi 1a chat rdn mau
trng.
UPLC-MS [M+H]*" =297,61
'H NMR (400 MHz, DMSO-ds) & ppm 2,36 (s, 3 H), 3,69 (s, 3 H), 3,86 (t, 2 H), 4,13
(t,2H), 4,78 (s,2 H), 7,35 (d, 1 H), 7,39 (t, 1 H), 7,47 (d, 1 H), 7,51 (s, 1 H)
Vi du 47
tert-Butyl 3-[2-(3-xvano-5-flo-phenyl)etynyl]-6.8-dihydro-SH-[1,2.4]triazolo [4,3-

a]pyrazin-7-carboxvlat

DPuoc didu ché st dung phwong phép néu trén vi du 1 va thay thé 1-clo-3-
etynylbenzen bang 3-xyano-5-flophenylaxetylen.
UPLC-MS [M+H]" = 368,35
"H NMR (400 MHz, CDCls) & ppm 1,53 (s, 9 H), 3,89 - 4,00 (m, 2 H), 4,09 - 4,16 (m,
2 H), 4,90 (s, 2 H), 7,45 (ddd, 1 H), 7,51- 7,56 (m, 1 H), 7,66 - 7,69 (m, 1 H)
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Vidu 48
tert-Butyl 3-12-(4-clo-2-pyridyDetynyl]-6,8-dihydro-5H-[1,2.4]triazolo [4,3-

a]pyrazin-7-carboxvlat

DPuoc diéu ché st dung phuong phap néu trén vi du 1 va thay thé 1-clo-3-
etynylbenzen bang 4-clo-2-etynylpyridin. San phdm duoc thu hdi 14 chét rin mau be.
UPLC-MS [M+H]" =360,38
'H NMR (400 MHz, CDCl3) § ppm 1,53 (s, 9 H) 3,92 (t, 2 H), 4,17 (t, 2 H), 4,90 (s, 2
H),7,39 (dd, 1 H), 7,61 - 7,69 (m, 1 H), 8,57 (d, 1 H)

Vi du 49
tert-Butyl 3-[2-(1-hydroxyxyclohexyl)etynyl]-6,8-dihydro-SH-[1,2.4]triazolo[4,3-

alpvrazin-7-carboxylat

Puoc diéu ché st dung phuong phap néu trén vi du 1 va thay thé 1-clo-3-
etynylbenzen bang 1-axetylenxyclohexanol. San phdm duoc thu hdi 1a chat rdn mau
vang nhat.

UPLC-MS [M+H]" = 347,62

'H NMR (400 MHz, DMSO-ds) & ppm 1,26 (dd, 1 H), 1,39 - 1,62 (m, 5 H), 1,44 (s, 9
H), 1,63 - 1,74 (m, 2 H), 1,85 - 1,95 (m, 2 H), 3,80 (t, 2 H), 3,98 (t, 2 H), 4,68 (br. s., 2
H), 5,72 (s, 1 H)

Vidu 50

tert-Butyl 3-(2-phenyletynyl)-6,8-dihydro-5H-[1,2.4]triazolo[4,3-a]pyrazin-7-

carboxylat
Puoc didu ché st dung phuong phap néu trén vi du 1 va thay thé 1-clo-3-
etynylbenzen bang phenylaxetylen.
UPLC-MS [M+H]" = 325,43
Vidu 51
tert-Butyl 3-[2-(6-metyl-2-pyridyl)etynyl]-6,8-dihydro-SH-[1,2.4]triazolo[4,3-

alpyrazin-7-carboxvlat

Pugc diéu ché str dung phuong phép néu trén vi du 1 va thay thé 1-clo-3-
etynylbenzen bang 6-metyl-2-pyridylaxetylen.
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UPLC-MS [M+H]" = 340,58

Cac hop chit sau dugc didu ché bing cach cit bing axit nhom frert-
butoxycarbonyl cta cac hop chit ctia cac vi du 47-48 va 50-51 nhu duge md ta trén
day bang axit trifloaxetic hodc stt dung HCI trong EtOAc hodc i-PrOH va sau d6 axyl
hoa biang etyl hodc metyl cloformat hodc N,N-dietylcarbamoyl clorua hodc aryl hoa
béng 2-clo-6-metylpyridin biang quy trinh chuan.
Vidu 52
Etyl 3-[2-(3-xyano-5-flo-phenyl)etynyl]-6,8-dihydro-SH-[1,2,4]triazolo[4,3-

a]pyrazin-7-carboxvlat

Hop chit nay c6 thé dugc diéu ché tur 3-flo-5-[2-(5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrazin-3-yl)etynyl]benzonitril va etyl cloformat.
UPLC-MS [M+H]" = 340,45
Vidu 53
Etyl 3-[2-(4-clo-2-pyridyl)etynyl]-6,8-dihydro-SH-[1,2.4]triazolo[4,3-a]pyrazin-7-

carboxylat
Tu 3-[(4-clopyridin-2-yl)etynyl]-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrazin
va etyl cloformat. San phdm duoc thu héi 12 ddu mau vang nhat.
UPLC-MS [M+H]" = 332,33, 320,07, 321,08
'HNMR (400 MHz, CDCl3) 8 ppm 1,33 (t, 3 H), 3,97 (t, 2 H), 4,19 (t, 2 H), 4,25 (q, 2
H), 4,95 (s, 2 H), 7,39 (dd, 1 H), 7,66 (d, 1 H), 8,57 (d, 1 H)
Vi du 54
Metyl 3-[2-(4-clo-2-pyridyl)etynyl]-6.8-dihydro-SH-[1,2,4]triazolo[4,3-a]pyrazin-

7-carboxylat

Tu 3-[(4-clopyridin-2-yl)etynyl]-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrazin
va metyl cloformat. San phdm duoc thu hdi 14 chit rin mau be.
UPLC-MS [M-+H]" = 318,05, 334,35, 335,36
'"H NMR (400 MHz, CDCl3) 8 ppm 3,83 (s, 3 H), 3,98 (d, 2 H), 4,16 - 4,23 (m, 2 H),
4,95 (s, 2 H), 7,39 (dd, 1 H), 7,66 (d, 1 H), 8,58 (d, 1 H)
Vidu 55
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Metyl 3-12-(6-metyl-2-pyridyl)etynvyl]-6,8-dihydro-5H-[1,2.4]triazolo[4,3-

a]pyrazin-7-carboxvlat

Tu 3-[(6-metylpyridin-2-yl)etynyl]-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrazin va
metyl cloformat. San pham dugc thu hdi 14 chit rin mau nau nhat.

UPLC-MS [M+H]"=298,38

'"H NMR (400 MHz, DMSO-d6) & ppm 2,52 (s, 3 H), 3,69 (s, 3 H), 3,87 (t, 2 H), 4,15
(t, 2 H), 4,79 (s, 2 H), 7,39 (d, 1 H), 7,60 (d, 1 H), 7,78 - 7,85 (m, 1 H)

Vi du 56

Etyl 3-[2-(6-metyl-2-pyridyl)etynyl]-6,8-dihydro-5SH-[1,2.4]triazolo[4,3-a]pyrazin-

7-carboxylat

Tu 3-[(6-metylpyridin-2-yl)etynyl]-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-
a|pyrazin va etyl cloformat. San phdm duoc thu hdi 14 chit rin mau nau nhat.
UPLC-MS [M+H]"=312,38
'H NMR (400 MHz, DMSO-d6) & ppm 1,24 (t, 3 H), 2,52 (s, 3 H), 3,87 (t, 2 H), 4,08
- 4,19 (m, 4 H), 4,79 (s, 2 H), 7,39 (d, 1H), 7,60 (d, 1 H), 7,82 (t, 1 H)
Vidu 57
N,N-Dietyl-3-[2-(6-metyl-2-pyridyl)etynyl]-6,8-dihydro-SH-[1,2,4]triazolo[4,3-

alpvrazin-7-carboxamit

Tu 3-[(6-metylpyridin-2-yl)etynyl]-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-
a]pyrazin va dietylaminocarbonyl clorua. San phdm dugc thu hdi 14 chét rin mau vang
nhat.

UPLC-MS [M+H]" = 339,42

'"H NMR (400 MHz, DMSO-d6) & ppm 1,09 (t, 6 H), 2,52 (s, 3 H), 3,22 (q, 4 H), 3,60
(t, 2 H), 4,16 (t, 2 H), 4,48 (s, 2 H), 7,39 (d, 1 H), 7,60 (d, 1 H), 7,82 (t, 1 H)

Vidu 58

7-(6-Metyl-3-nitro-2-pyridyl)-3-(2-phenyletynyl)-6,8-dihydro-SH-

[1.2.,4]triazolo[4,3-a]pyrazin

Thu duwoc bing cich cho phan tng 3-(phenyletynyl)-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrazin va 2-clo-6-metyl-3-nitropyridin.
UPLC-MS [M+H]"=361,18
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'H NMR (400 MHz, CDCl3) § ppm 2,56 (s, 3 H), 3,92 (t, 2 H), 4,36 (t, 2 H), 4,88 (s, 2
H), 6,85 (d, 1 H), 7,39 - 7,50 (m, 3 H), 7,60 - 7,65 (m, 2 H), 8,24 (d, 1 H)

Vidu 59

tert-Butyl _ 3-[(3-xyanophenyl)etynyl]-5,6-dihvdroimidazo[1,5-a]pyrazin-7(8H)-

carboxylat
Cho 3-etynylbenzonitril (0,993 mmol, 126,23 mg) vao dung dich chua tert-

butyl 3-brom-6,8-dihydro-5H-imidazo[1,5-a]pyrazin-7-carboxylat (0,662 mmol, 200
mg) trong DMF khé (1 mL) trong lo vi séng sau do6 dén natri axetat 3H20 (1,324
mmol, 180,14 mg) va tetrakis(triphenylphosphin)paladi (0,033mmol, 38,24 mg), han
kin lo nay, thdi nito va gia nhiét hdn hop nay dudi su chiéu xa MW & 120°C trong 15
phit. Sau dé bd sung nudc, tach hai pha nay, rira 16p hitu co bang nudc va nude mudi,
lam kho qua Na;SOs, loc va lam bay hoi. Tinh ché phan du thd béng phuong tién
Biotage Isolera One, loai cattrit SNAP25, str dung gradient tir Ete dau mé : EtOAc 1:1
dén Ete ddu mé : EtOAc 2:8. Thu duge 105 mg hop chat tidu dé (dau mau den).
HPLC-MS [M+H]" =349.4

Vidu 60
3-({7-[(2,5-Dimetylfuran-3-yl)carbonyl]-5,6,7.8-tetrahydroimidazo[1,5-a]pyrazin-

3-ylletynyl)benzonitril

3-12-(5,6,7.8-tetrahydroimidazo[1,5-a]pyrazin-3-yl)etynyl [benzonitril (Hop chdt 60a)
Cho axit trifloaxetic (6,028 mmol, 687,3 mg, 0,464 mL) vao dung dich duoc

lam lanh bang bé d4 chira hop chét ctia vi du 59131953_152907 trong CHCl3 (5 mL),

va khudy hdn hop thu duge & 60°C trong 30 phut. Sau khi 1am mat dén nhiét do trong
phong, loai bo cloform va TFA du dudi ép sut giam. B6 sung dung dich bdo hoa natri
bicarbonat va DCM, tach hai pha nay, va chiét 16p chira nuée bang DCM. Rira cac
pha hitu co gom dugc biang nude mudi, 1am khé qua NazSOs, loc va 1am bay hoi. Thu
duge 50 mg hop chét tidu dé (ddu mau nau nhat) va dugc st dung trong bude tiép theo
khong can tinh ché tiép.

HPLC-MS [M+H]" =249,3
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3-({7-[(2,5-Dimetylfuran-3-yl)carbonyl]-5,6,7,8-tetrahydroimidazo[1,5-a Ipyrazin-3-

vl}etynyl) benzonitril
Cho TEA (0,031 g, 0,302 mmol, 3,00 duong lugng, 0,0422 mL) vao dung dich

duoc 1am lanh bing bé da chira hop chét 60a trong cloform khong chira etanol (5 mL),
sau d6 dén 2,5-dimetylfuran-3-carbonyl clorua (0,121 mmol, 0,016 mL, 0,019 g) va
khudy hdn hop nay & nhiét do trong phong trong 1h. Dung phan tng nay bang nude,
tach hai pha nay, rua 16p hitu co bang nudc mudi, 1am khd qua NaxSOs, loc va lam
bay hoi. Tinh ché phan du tho bang phuong tién Biotage Isolera One, loai cattrit
SNAP10, st dung gradient tir Ete ddu mo : EtOAc 6:4 dén EtOAc 100%. Thu duoc 31
mg hop chét tiéu dé (bot mau vang sang).

UPLC-MS [M+H]"=371,4

'H NMR (400 MHz, CDCl3) § ppm 7,83 (t, 1 H), 7,78 (dt, 1 H), 7,64 - 7,71 (m, 1 H),
7,47 -7,56 (m, 1 H), 6,98 (s, 1 H), 5,98 (s, 1 H), 4,88 (s, 2 H), 4,17 - 4,26 (m, 2 H),
4,03 -4,13 (m, 2 H), 2,40 (s, 3 H), 2,30 (t, 3 H)

Vidu 61

3-{[7-(3-Clobenzoyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

vlletynvllbenzonitril

Duoc didu ché tir hop chit 60a va benzoyl clorua theo phuong phap néu trén
cho hop chét cta vi du 60. Bot mau vang nhat
UPLC-MS [M+H]"=387.8
'H NMR (400 MHz, CDCl3) & ppm 7,82 - 7,88 (m, 1 H), 7,76 - 7,81 (m, 1 H), 7,65 -
7,71 (m, 1 H), 7,47 - 7,57 (m, 3 H), 7,41 - 7,46 (m, 1 H), 7,33- 7,39 (m, 1 H), 6,98 (br
d, 1 H), 4,63 - 5,09 (m, 2 H), 3,72 - 4,38 (m, 4 H)
Vi du 62
tert-Butyl 3-[(3-clophenyl)etynyl]-5,6-dihydroimidazo[1,5-a|pyrazin-7(8H)-

carboxylat

Puogc diéu ché theo phuong phép néu trén cho hop chit cta vi du 59 thay thé 3-
clophenylaxetylen cho 3-etynylbenzonitril. San phdm duoc thu hoi 1a ddu mau den.
UPLC-MS [M+H]* =358,02, 359,99, 361,08
'H NMR (400 MHz, CLOFORM-d) & ppm 1,53 (s, 9 H), 3,88 (t, 2 H), 4,14 (t, 2 H),
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4,70 (s, 2 H), 6,97 (s, 1 H), 7,32 (t, 1H), 7,36 - 7,40 (m, 1 H), 7,45 (dt, 1 H), 7,55 (¢, 1
H)

Sau khi loai bo bao vé BOC hgp chit cta vi du 62 (xem hop chit 60a cho
phuong phép tbng hop), chét trung gian thu duge 3-[2-(3-clophenyl)etynyl]-5,6,7,8-
tetrahydroimidazo[1,5-a]pyrazin cho phan Umg véi céc chit phan ting duoc chi dinh
nhu duoc néu cho hop chit cua vi du 60 va thu duogc cac hop chét sau:

Vidu 63
{3-[(3-Clophenyl)etynyl]-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-y1}(2,5-

dimetylfuran-3-yl)metanon

Tu  3-[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin  va
2,5-dimetylfuran-3-carbonyl clorua. San phim duogc thu hdi 12 b6t mau vang xam.
Vi du 64
(3-Clophenyl){3-[(3-clophenyl)etynyl]-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-
ylimetanon

Tu 3-[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin va 3-

clobenzoyl clorua. Thu dugc la bot mau vang nhat.
Vi du 65
Etyl 3-[(3-clophenyl)etynyl]-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-carboxylat

Tu  3-[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin = va
etyl cloformat.
Vidu 66
tert-Butyl _ 3-[(3-xyanophenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxylat

Puoc diéu ché theo phuong phap néu trén cho hop chit ctia vi du 59 thay thé
tert-butyl 3-brom-6,8-dihydro-5H-imidazo[1,2-a]pyrazin-7-carboxylat cho fers-butyl
3-brom-6,8-dihydro-5H-imidazo[ 1,5-a]pyrazin-7-carboxylat.

Sau khi loai bd bao v& BOC ciia hop chét cta vi du 66 (xem hop chat 60a cho
phuong phap tong hop), chat trung gian thu dugc 3-[2-(5,6,7,8-tetrahydroimidazo[1,2-
a]pyrazin-3-yl)etynyl]benzonitril dugc cho phan tng nhu duge néu cho hop chit ctia

vi du 60 v6i chét phan tng duoc chi dinh va thu duge cac hop chét sau:
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Vidu 67
3-{[7-(3-Clobenzoyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin-3-

vlletynyllbenzonitril

Tu 3-[2-(5,6,7,8-tetrahydroimidazo[ 1,2-a]pyrazin-3-yl)etynyl]benzonitril va
3-clobenzoyl clorua.
Vidu 68
3-({7-[(4,5-Dimetylfuran-2-yl)carbonyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin-

3-yIletynyl)benzonitril

Tu 3-[2-(5,6,7,8-tetrahydroimidazo[ 1,2-a]pyrazin-3-yl)etynyl]benzonitril va
4,5-dimetylfuran-2-carbonyl clorua.
Vi du 69
3-({7-](2,5-Dimetylfuran-3-yl)carbonyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin-

3-yvlletynvl)benzonitril

Tu 3-[2-(5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin-3-yl)etynyl]benzonitril va
2,5-dimetylfuran-3-carbonyl clorua.
Vidu 70
tert-Butyl 3-[(3-clophenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxylat

Puoc didu ché theo phuong phép néu trén cho hop chét cta vi du 59 thay thé
tert-butyl 3-brom-6,8-dihydro-5H-imidazo[1,2-a]pyrazin-7-carboxylat cho fers-butyl
3-brom-6,8-dihydro-5SH-imidazo[1,5-a]pyrazin-7-carboxylat va st dung 3-clophenyl
axetylen thay vi 3-etynylbenzonitril.

Sau khi loai bd bao vé BOC hop chit cta vi du 70 (xem hop chét 60a cho
phuong phap tong hop nay), cho chét trung gian thu dugc 3-[2-(3-clophenyl)etynyl]-
5,6,7,8-tetrahydroimidazo[ 1,2-a]pyrazin phan tng nhu duoc thong bdo cho hgp chit
cua vi du 60 vdi céc chét phan tng dugc chi dinh va thu duoc cac hop chét sau:

Vidu 71
3-({3-[(3-Clophenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

ylicarbonyl)benzonitril
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T 3-[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin va 3-
xyanobenzoyl clorua.
Vidu 72
{3-[(3-Clophenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-v1}(2,5-

dimetylfuran-3-yDmetanon

T 3-[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin  va
2,5-dimetylfuran-3-carbonyl clorua.
Vidu 73
(3-Clophenyl){3-[(3-clophenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

ylimetanon
Hop chét nay duoc diu ché bing phuong phap khac nhung didu ché né tir 3-

[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin ~ va  3-clobenzoyl
clorua dugc tham gia dugc vu tién.

Vi du 74
3-[(3-Clophenyl)etynyl]-N-metoxy-N-metyl-5,6-dihydroimidazo[1,2-a]pyrazin-
7(8H)-carboxamit

Hop chét nay duoc diéu ché bang phwong phap khac nhung didu ché no tir 3-
[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin va N-metoxy-N-
metylcarbamoyl clorua duge tham gia dugc vu tién.

Vidu 75
3-[(3-Clophenyl)etynyl]-N,N-dimetyl-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxamit

Hop chét nay dugc diéu ché bang phuong phap khac nhung didu ché no tir 3-
[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[ 1,2-a]pyrazin va N,N-
dimetylcarbamoyl clorua dugc tham gia dugc uu tién.
Vidu 76
3-[(3-Clophenyl)etynyl]-N,N-dietyl-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxamit
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Hop chét nay duge didu ché bing phuong phap khac nhung diéu ché no tir 3-
[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin va N,N-
dietylcarbamoyl clorua dugc tham gia duge vu tién.

Vidu 77
Etyl 3-[(3-clophenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-carboxylat

Hop chét nay duoc diéu ché bing phuong phap khac nhung diéu ché né tir 3-
[2-(3-clophenyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-aJpyrazin va etyl cloformat
dugc tham gia dugce uu tién.

Vidu 78
tert-Butyl 3-[(3-metylphenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxylat

Puoc diéu ché theo phwong phap néu trén cho hop chat ctia vi du 59 thay thé
tert-butyl 3-brom-6,8-dihydro-SH-imidazo[1,2-a]pyrazin-7-carboxylat cho fert-butyl
3-brom-6,8-dihydro-5SH-imidazo[1,5-a]pyrazin-7-carboxylat va su dung 3-
metylphenyl axetylen thay vi 3-etynylbenzonitril.

Sau khi loai bé bao vé& BOC ctia hop chét ctia vi du 78 (xem hop chit 60a cho
phuong phéap tobng hop nay), cho chit trung gian thu dugc 3-[2-(m-tolyl)etynyl]-
5.,6,7,8-tetrahydroimidazo[1,2-a]pyrazin phan tmg nhu duoc thong bdo cho hop chat
clia vi du 60 véi cac chit phan tng dugc chi dinh va thu dugc cac hop chét sau:

Vidu 79
N-Metoxy-N-metyl-3-[(3-metylphenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-
7(8H)-carboxamit

Hop chit nay duoc diéu ché bing phuong phap khac nhung diéu ché né tir 3-
[2-(m-tolyl)etynyl]-5,6,7,8-tetrahydroimidazo[ 1,2-a]pyrazin va N-metoxy-N-
metylcarbamoyl clorua dugc tham gia duoc vu tién.

Vi du 80
N,N-Dimetyl-3-[(3-metylphenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxamit
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Hop chét nay duoc diéu ché bing phuong phap khéc nhung diéu ché né tir 3-

[2-(m-tolyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin va N,N-
dimetylcarbamoyl clorua dugc tham gia dugc uu tién.

Vidu 81

Etyl 3-[(3-metylphenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxylat

Hop chét nay duoc diéu ché bang phuong phép khac nhung didu ché né tir 3-
[2-(m-tolyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin va etyl cloformat dugc
tham gia dugc uu tién.
Vi du 82
N,N-dietyl-3-[(3-metylphenyl)etynyl]-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-

carboxamit

Hop chét nay duoc diéu ché bing phuong phap khac nhung didu ché né tir 3-
[2-(m-tolyl)etynyl]-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin va N,N-dietylcarbamoyl
clorua dugc tham gia dugc uu tién.
Vidu 83

Thiwr nghiém sinh hoc

Céc dong té bao duoc chuyén nhi®m 6n dinh dugc tao ra st dung céc vecto
biéu hién c6 thé diéu khién ma hoa thu thé mGlus ngudi st dung hé théng biéu hién
duge didu hoa bang tetraxyclin (Tetracycline-Regulated Expression) (hé thong T-
REx™, Invitrogen, Life Technologies). Khung doc m& (open reading frame-ORF)
mGluRs ngudi bao gdm codon dimg, dugc tich dong don tinh vao trong vecto
pcDNA4/TO/myc-His™ A, mang TetO2. Vi tri xen vao la HindIII-Pstl cho cic thu
thé mGluRs. Céc cu trac thu duoc sau d6 dugc chuyén vio trong dong té bao T-REx
CHO™ sir dung quy trinh FuGENE (Roche); dong té bao CHO T-REx™ biéu hi¢n 6n
dinh thu thé Tet (tir plasmid pcDNAG6/TR) duéi su chon loc blastixidin, 10pg/ml. Cac
dong don tinh 6n dinh thu duge chon loc bang zeoxin 1 mg/ml va duy tri trong moi
truong ULTRA CHO (LONZA) dugc bd sung FBS phan giai, zeoxin, blastixidin, &
37°C, trong moi truong khi 5% CO,. Sy bidu hién cta thu thé h-mGluRs duge khi
kim ché bang 1 pg/ml tetraxyclin trong 18h truéc thit nghiém gén két, trong khi biéu
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hién cac thu thé h-mGluRs duge khir kim ché twong {mg bang 3 ng/ml va 10 ng/ml
tetraxyclin trong 18h trudc khi thir nghiém huynh quang canxi.

Vi du 84

Thir nghiém lién két phdi ti phit xa & mGluRs nguyén thé va cic kiéu phu thu
thé GluRs

Ai luc & cac kiéu phu thu thé mGluRs glutamat metabotropic qua mang duoc
danh gi4 theo cac phuong phap cta Anderson (Anderson et al., J Pharmacol. Exp.
Ther., (2002), Vol.303(3), pp.1044-51), véi mot sb cai bién. mGluRs tach dong don
tinh thu duoc bang cach tai tao lo limg cac té bao CHO T-REx h-mGluRs (50 ug/13)
trong 20 mM HEPES, 2 mM MgCl, 2mM CaCl,, pH 7.4, roi sau d6 1 trong thé tich
cudi cung 1 ml trong 60 phut & 25°C v6i 4 nM [PHIMPEP trong su ¢6 mat hodc khong
c6 mit cua cac duge chit canh tranh. Lién két khong dic hiéu dugc xac dinh trong su
c6 mat ctia 10 uM MPEP. Viéc U duoc dung lai bing cach bd sung dém Tris lanh pH
7,4 va loc nhanh qua thiét bi loc Filtermat 1204-401 (Perkin Elmer) duogc xt ly trude
bang 0,2% polyetylenimin. Thiét bi loc nay sau d6 dugc rira bing dém lanh va hoat
tinh phong xa giit lai trén thiét bi loc duge dém bing phép do phé hoat tinh phéng xa
cta chit 16ng (Betaplate 1204 BS-Wallac). Ai luc (Ki) ctia hgp chat theo sang ché déi
v6i thu thé mGlus ndm trong khodng tur 0,1 dén 1000 nM. Vi du, Hop chit ctia vi du 8
¢6 Ki 1a 33,75 nM va Hop chét ctia vi du 40 ¢6 Ki 1a 32 nM.

Vi du 85

X4ac dinh hoat tinh chirc ning & thu thé mGlu5 1am phép do huvynh quang canxi

Céc té bao dugc nhén 1én trong cac dia 96 18, day trong, thanh mau den voi mét
d6 12 80000 té bao/16, trong RPMI (khong c6 dé Phenol, khong ¢ L-glutamin; Gibco
LifeTechnologies, CA) duoc bd sung FBS thAm tach 10%. Sau khi 4 18-giv v6i
tetraxyclin, nap céc té bao nay v6i 2 mM thudc nhudém huynh quang nhay-Ca** Flo-
4/AM (cac mau do phan tit) trong dung dich nudc mudi dugce can bang Hank (dung
dich nudc mubi cin biang Hank (balanced saline solution-HBSS), Gibco
LifeTechnologies, CA) v6i 20 uM Hepes (Sigma) va 2,5mM probenecid (Sigma),
trong 1h & 37°C. Cac té bao nay duogc rtra ba 1in bang HBSS dé loai bo thudc nhudém

ngoai bao. Céc tin hiéu huynh quang duoc do bang cach st dung mdy doc vi dia
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huynh quang Flexstation III (cdc thiét bi phan tir) & cac khoang cach ldy mau 14 1,5s
trong 60s.

Tiém ning d6i khang duogc xéac dinh stt dung ECso clia quisqualat duoc sir dung
lam chit cha van va tiém nang cta hoat tinh mGlus duge xac dinh st dung ECyo ctia
chét chu véan (quisqualat hodc glutamat). Cac hop chét nay duoc dung 10 phut trude
khi dung chét chi van. Dé cho céc nghién ctru va thir nghiém canxi, cac hop chét nay
duoc hoa tan trong DMSO hodc nudc khir khoang theo do hoa tan cua chung. Tét ca
lidu ding duoc thong bdo 1a cic lidu ding ctia mubi hoic bazo tuwong tmg. Cac hop
chit theo sdng ché cho thiy hoat tinh diéu bién hoat tinh 4m ho#c dwong. Vi du, Hop
chét ctia vi du 8 thé hién hoat tinh didu bién hoat tinh dwong ECso 1a 294,5 nM. Vi du,
Hop chét cta vi du 40 c6 hoat tinh diéu bién hoat tinh &m ICso = 60,9 nM.

Phén tich théng ké.

Pudng cong tc ché cta cac huop chat thir nghiém & mGluR; nguyén thiy va
duoc tach dong don tinh va céc kidu phu mGluRs duge x4c dinh bang phan tich hdi
quy khong tuyén tinh str dung phan mém Prism 4.0 (Graphpad, San Diego, CA). Céc
gia tri ICso va cac hé s6 duong cong gia Hill duge udc tinh bang chuong trinh nay.
Céc gia tri cho hing s e ché, Ki, dugc tinh todn theo phuong trinh Ki = ICso/(1 +
[L)/Kq), trong d6 [L] 1a ndng d6 cua phdi tir phéng xa va Kq 1a hang sd phéan ly can
bing ctia phic hé phdi tir phéng xa-thu thé (Cheng et al., Biochem. Pharmacol.
(1973), Vol.22, pp.3099-3108).
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Yéu cau bao ho:

1. Hop chit dugc chon tir nhom bao gdm:
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hodc muoi duge dung cua no.
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2. Dugc phdm chira chit mang hodc chét pha loAng dugc dung va hop
chét theo diém 1, hodc mudi duoc dung cua no.

3. Hop chit dugc chon tir nhém bao gém:

N—N

Cl / \ _

KL \ . CH,,
/] J

hodc mudi dugc dung cua nd.
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