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(57) Sang ché dé cap dén hop chat pyridopyrimidinon c6 cong thirc I:
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hodc mudi duoc dung cua né, trong d6 X, R!, R R3, R4, RS va R¢ 1a nhu duoc dinh nghia
phan mo ta, va dugc pham chira cac hop chat nay.
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Linh vye ky thuit dwgce dé cap

Sang ché dé cap dén hop chét pyridopyrimidinon, dugc phim chira céc hop chét

“ndy, va hop chit nay dugc ding trong phuong phép didu tri c4c tinh trang bénh than

kinh va tdm than va cac bénh va c4c tinh trang bénh Iy khéc bing cac hop chét va dugc

phim nay. Sang ché con dé cap dén mot sé hop chit pyridopyrimidinon dung dé diéu
bién hoat tinh cta thy thé NMDA.

Tinh trang ky thuit ciia sing ché

Céac thu thé N-Metyl-D-aspartat (NMDA) d6ng vai trd quan trong trong cic
chirc nang hé than kinh trung wong khic nhau, nhu viée dan truyén qua xinap va tao
tinh mém déo cho xinap, va c6 cic chirc ning nhu didu hoa ting tiém lyc trong thoi
gian dai, bénh trAm cam thoi gian dai, va kinh nghiém, s tinh chinh phu thudc xinap.
Costa et al., “A Novel Family of Negative and Positive Allosteric Modulators of
NMDA Receptors,” J. Pharmacol. Exp. Ther. 2010, 335, 614-621, at 614. Sy dan
truyén than kinh kich thich trong céc thy thé nay duoc diéu hoa bing chit din truyén
than kinh, L-glutamat, va chit chii van, NMDA. Céng b6 don sang ché qubc té sb
WO02007/006175, céc doan 2-3. Céc thy th8 NMDA 14 c4c kénh ion ¢6 cbng phdi tir
gdm ¢6 bay cu trac siéu phan tir: GluN1, GluN2A-D, va GluN3A-B. Costa at 615.
Céac céu tric siéu phan tr NR2A va NR2B da dugc nhic dén trong viéc gin két
glutamat véo thu thé, trong khi cAu trc sidu phan tit NR1 c6 thé déng vai trd trong viéc
lién két ctia chit ddng cha véan thy thé, glyxin. Chu trac ba chidu cia céc tai gin két
glutamat va glyxin cua céac thu thé NMDA nay da dugc xac dinh dic diém, tir d6 cho

phép thiét ké ra nhidu chit didu bién dic hiu véi timg kiéu phu.

Viéc diéu bién clia cic thu thé ndy tao ra cac tac dong thay doi trong viéc hoc

tdp va ghi nhd, va cac chét didu bién hoat tinh cta thu thé NMDA dugc xem 1a bién
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phép didu tri tiém ning dbi v6i céc tinh trang bénh thin kinh va tim thin bao gdm
chitng dau, dau bénh than kinh, dau do viém, bénh than kinh ngoai vi, dot quy, chimg
dong kinh, thoi hoa than kinh, bénh tim thin phan liét, nghién ma tiy, rdi loan tim
trang, rdi loan cing théng sau chin thwong, con dong kinh, ching co gift, suy giam tri
nhd lién quan dén tudi tac, va bénh trAm cam. Costa at 614. Viéc diéu bién hoat tinh
cta thy thé NMDA gén véi vai trd bdo vé than kinh, cé céc tng dung trong didu tri
bénh dot quy, tdn thuong nio do chin thuong, chimg thiéu méu cuc b9, va cac bénh
thoai hoa thin kinh nhu bénh Alzheimer, bénh Parkinson, bénh Huntington, xo cing
cOt bén teo co, va bénh Creutzfeldt-Jakob. Costa at 614-615.

Do d6, vin c¢6 nhu ciu dbi v6i cac chit diéu bién thu thé NMDA c¢6 @) chon loc
dbi véi cac kiu phu trong s6 cac thanh vién thudc ho thu thé NMDA. Céc tac nhan
chon loc nay s€ tao ra tac dung tri li€u t8i wu cing véi nguy co giip céc tac dung phy

giam. Costa at 615.

Thong tin vé tinh trang k¥ thuat khéc c6 thé dwoc tim thdy trong Ferrarini et al.,
Journal of Medicinal Chemistry 2004, 47, 3019-3031; Chuangxing et al., Bioorganic &
Medicinal Chemistry Letters 2013:, 23, 3358-3363; Molnar et al., Organic &
Biomolecular Chemistry 2011, 9, 6559; Kennis et al., Bioorganic & Medicinal
Chemistry Letters 2000, 10, 71-74; WO 2014/2024393; va Agamennone et al,
Virology 2015, 488, 249-258.

Ngoai ra, cling vin c¢6 nhu cau doi véi cac chat diéu bién thu thé NMDA c¢6 hoat

luc va ¢ céac dic tinh duge Iy mong muon.
Ban chét ky thuit clia sing ché

Do d6, muc dich cua sang ché 1a dé xudt hop chét c6 cong thirc I:

R" O
RZ N R®
R3 NN X
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hoc mubi dugc dung cia né, trong dé:
Xla: -O-Ar;

-NR?-Ar; hodc

-Ar;
R! 1a: hydro;

Cr-salkyl;

halo;

Ci-salkoxy;

Xyano;

heteroaryl dugc chon tir furanyl, thienyl, pyrolyl, pyrazolyl, imidazolyl,
pyridinyl va pyrimidinyl, mi nhém c6 thé khong dugc thé hodc duge thé mot 1an hogc

hai 14n bing RY;

-C(O)-NHRS;

-C(0)-R¢; hodc

xyclopropyl c6 thé khong duogc thé hodc duoc thé mot lan hodc hai 14n béng RY
R?1a: hydro;

Crealkyl;

Ci-salkoxy;

halo; hodc

halo-Ci-salkyl;
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R3 1a: hydro;
Cisalkyl;
Ci-salkoxy;
halo; hodc
halo-Ci.salkyl;

.R“ 1a: hydro; hodc
Ci-salkyl;

R’ 1a: hydro; hodc
Ci-salkyl; va

R®1a: hydro;
Ci-ealkyl;

Ar 1a: phenyl ho#ic heteroaryl dugc chon tir furanyl, thienyl, pyrolyl, pyrazolyl,
imidazolyl, benzimidazolyl, pyridinyl va pyrimidinyl, trong d6 phenyl hogc heteroaryl

nay co thé khong dugc thé hodc dugc thé mot, hai hoic ba 14n biang R®;
R?1a: hydro; hodc

Crsalkyl;
RP1a: Ciealkyl;

halo;

halo-Ci-salkyl; hodc

xyclopropyl;



27881

R¢1a: Ciealkyl; hodc
halo-Ci-salkyl;

mdi RY doc 14p la:
Ci-salkyl;
halo;
halo-Ci.salkyl;
hydroxy-Ci-salkyl;
Ci-salkoxy-Ci-salkyl; hodc
Xyano;

mdi Re doc 14p la:
Crsalkyl;
halo;
halo-Ci-salkyl;
-NH-C(O)-Rf;
xyano; hodc
xyclopropyl; va
Rf1a furanyl, thienyl, pyrolyl, pyrazolyl hodc imidazolyl.

Sang ché con d& xuét dugc pham chira cac hop chét ndy va cac hop chét nay
dugc ding lam chét didu bién bién chu duong ciia NR2A dé diéu tri bénh va céc tinh

trang bénh lién quan dén hé than kinh trung wong.
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MB ta chi tiét sang ché

Hau hét tén cta hop chét hoa hoc dugc goi theo hé thdng danh phap TUPAC &
day. Mot sb tén hoa hoc duge goi sir dung céc hé thdng danh phép khéc nhau ho#ic goi
theo cach khac hogc goi theo tén thuong mai dugc biét trong linh vuc k§ thuat. Trong

trueong hop c6 sy khong thdng nhét giita tén va cAu trac, thi wu tién sir dung cAu tric.
Dinh nghia chung

Nhu duge sit dung & trén, va trong toan bd ban mo ta, céc thuat ngit dudi day,
trir khi ¢6 quy dinh khéc, s& dugc hiéu 13 c6 cic nghia sau day. Néu mot thuét ngit nao
d6 trong ban mé ta khong dugc dinh nghia thi né c¢6 nghia thong thuong nhu da biét
boi ngudi ¢ hiéu biét trung binh trong linh vyc nay. Néu dinh nghia duoc dua ra trong
ban mo ta nay xung dot hodc c6 nghia khac véi dinh nghia dugc dua ra trong bét ky tai

lidu cong bd nao thi wu tién sir dung dinh nghia dugc dua ra trong ban mo ta nay.

99 <6

Nhu dugc st dung trong ban mo ta, cac thuat ngit “bao gom,” “chura,” va “gdém

¢6” dugc st dung theo nghia mé, khong bi gidi han.

Nhu dugc sir dung trong badn md ta, tir s it bao gbm ca s6 nhiéu trir khi cé quy
dinh khéc.

Pé mo ta ngén gon hon, mét s6 tir thé hién s lugng duoc dua ra & ddy khong
duge xac dinh bing thuét ngit “khoang”. Can phai hidu ring, thuat ngit “khoang” c6
thé dugc st dung hodc khong, mdi lugng duge dua ra & ddy c6 nghia dé cap dén gié tri
thyc té dugc dua ra, va ciing c6 nghia 13 d& c4p dén khoang x4p xi gié tri dugc duara
ma s& duogc suy luén hop ly dua vao ngudi c6 hiéu biét trung binh trong linh vuc, bao
gdm céc duong lugng va cac khoang xép xi do cac didu kién thir nghiém va/hoic do
cho tri s6 da dua. Bét cir khi ndo hiéu sut dugc tinh theo ty 1€ phin tram, hiéu suét nay
dé cap dén khdi luong cia toan bod hidu sudt dugc tao ra cho khéi lugng d6 lién quan
dén luong t6i da cia cing khdi lvgng ma c6 thé thu duge trong céc diéu kién ty lugng
cu thé. Nong d6 duoc tinh theo ty 1& phén trim dé cap dén ty 18 khdi luong, trir khi ¢
quy dinh khéc hén.
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Trir khi ¢6 quy dinh khéc, tAc ca céc thuit ngit khoa hoc va ky thuét duge sir
dung trong ban md ta cé nghia gidng nhu nghia thong dung duoc hiéu boi ngudi cb
hiu biét trung binh trong linh virc ma séang ché niy thudc vé. Miic du cac phuong phip
va nguyén lidu bét ky twong ty hodc twong duwong véi cac phuong phép va nguyén liéu
dugc mo ta trong ban mo ta cling co thé duoc str dung trong thuc té hoic thir nghiém
cta sang ché, cac phuong phap va cac nguyén liéu dugc wu tién by gid dwgc mo ta.
T4t ca céc tai liéu cong bd dugce dé cap trong ban mo ta dugc dua vao day bang cach
vién din d& boc 16 va mo ta cac phuong phép va/hodc cac nguyén liéu lién quan dén

cac tai liéu cong bo dd néu.

Trir khi ¢6 luu y khéc, cac phuong phap va cac k¥ thudt cuia cac phuong 4n cla
sang ché nhin chung dugc thuc hién theo cdc phwong phép thong thuong dd duoc
ngudi co hiéu biét trung binh trong linh vyc k¥ thuat biét r5 va nhu dugc mé ta trong
c4c tai liéu vién din chung khéac nhau va céc tai liéu tham chiéu cu thé hon dugc duara
va dugc thdo luin trong toan bd ban mo ta sang ché. Xem tai liéu, vi dy, Loudon,
Organic Chemistry, 4% edition, New York: Oxford University Press, 2002, pp. 360-
361, 1084-1085; Smith and March, March's Advanced Organic Chemistry: Reactions,

Mechanisms, and Structure, 5® edition, Wiley-Interscience, 2001.
Céac dinh nghia hoa hoc

Nhu dugce sir dung trong ban md ta, “alkyl” dé cép dén nhom hydrocacbon no,
mach thing hosc mach nhanh c6 tir 1 dén 10 nguyén tr cacbon. Cac nhom alkyl dai
dién bao gdm, nhung khong giéi han &, metyl, etyl, n-propyl, isopropyl, 2-metyl-1-
propyl, 2-metyl-2-propyl, 2-metyl-1-butyl, 3-metyl-1-butyl, 2-metyl-3-butyl, 2,2-
dimetyl-1-propyl, 2-metyl-1-pentyl, 3-metyl-1-pentyl, 4-metyl-1-pentyl, 2-metyl-2-
pentyl, 3-metyl-2-pentyl, 4-metyl-2-pentyl, 2,2-dimetyl-1-butyl, 3,3-dimetyl-1-butyl,
2-etyl-1-butyl, butyl, isobutyl, t-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, va nhom
twong tw, va nhom alkyl dai hon, nhu heptyl, octyl, va nhém twong ty. Nhu dugc su

4
AN’

dung trong ban md ta, “alkyl thap” c6 nghia la alkyl ¢4 tir 1 dén 6 nguyén tir cacbon.
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Thuét ngit “alkenyl” dé cdp dén cdc nhém hydrocarbyl mach thing hoic mach
nhanh c6 tir 2 dén 6 nguyén tit cacbon va t6t hon 12 tir 2 dén 4 nguyén ti cacbon va c6
it nhit 1 va tét hon 1a tir 1 dén 2 vi tri khong no lién két d6i. Thuat ngtt ndy bao gbm, vi
dy, bi-vinyl, allyl, va but-3-en-1-yl. Pugc bao gbm trong thudt ngit ndy 1a cac chét

ddng phan dang cis va trans hoic céc hdn hep cia céc chét ddng phan nay.

Thuét ngit “alkynyl” d& cép dén cac nhém hydrocarbyl héa tri mt, mach thing
hodc mach nhanh c6 tir 2 dén 6 nguyén tir cacbon va t6t hon 1a tir 2 dén 3 nguyén tir
cacbon va c6 it nhét 1 va tdt hon 1a tir 1 dén 2 vi trf khong no lién két ba. Céc vi du vé

c4c nhom alkynyl nay bao gbm axetylenyl (-C=CH), va propargyl (-CH2C=CH).

Thuét ngit “alkoxy” nhu dugc sitr dung trong ban mé ta bao gbdm -O-(alkyl),
trong d6 alkyl dugc dinh nghia ¢ trén.

“Aryl” c6 nghia 1a nhém c6 mdt, hai hodc ba vong thom, trong d6 tht ca céc
vong cia nhom nay la thom va tht ca cac nguyén tir trong vong 1a nguyén t& cacbon.
Dbi véi cac hé hai hodc ba vong, cac vong thom riéng r& duge ngung tu v6i nhau. Céc
vi du vé& cac nhém aryl 13 cac aryl c6 6 va 10 canh. Cac vi du khac vé céc nhém aryl

bao gdm, nhung khong gi6i han &, phenyl, naphtalen, va anthraxen.

Thuét ngit “xyano” nhu dugc sir dung trong ban mo ta c6 nghia 1a phén tir thé c6

nguyén tr cacbon ndi v6i nguyén tir nito bang lién két ba.

Thuét ngit “do-te-ri” nhu dugc sir dung trong ban mo ta ¢ nghia 1a chét dong vi

on dinh ctia hydro c6 mot proton va mdt notron.

Thuét ngit “halo” 1a clo, flo, brom hogc iot. Theo mot sb phuong an, halo 1a clo,
flo, hodc brom. Thuit ngit “halogen” nhu dugc sir dung trong ban mo ta dé cap dén flo,

clo, brom, hodc iot.

Thuat ngtt “haloalkyl” 1a nhém alkyl dugc thé bing mot, hai, ba hogc nhiéu
nguyén tr halogen. Cac vi du vé c4c nhom haloalkyl bao gdm flometyl, diflometyl,

triflometyl, floetyl, trifloetyl, va triflopropyl.
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Thuét ngtt “hydroxy” c6 nghia 1a nhém -OH.

Thu4t ngit “0x0” ¢ nghia la nhém =0 va cé thé dugc gin vao nguyén tir cacbon

hodc nguyén tir luu huynh.
Thuat ngt “N-oxit” d& cap dén dang duoc oxy héa cia nguyén ti nito.

Nhu dugc st dung trong ban md ta, thuat nglt “xycloalkyl” dé cap dén vong
cacbon no, no mdt phin, mot vong, da vong ngung tu, da vong dang cdu hoic da vong
dang spiro ¢o tur 3 dén 15 nguyén tir cacbon trong vong. Loai khong gidi han vé cac
nhém xycloalkyl 1a cic vong cacbon no, no mdt phin, mot vong c6 tir 3 dén 6 nguyén
tir cacbon. C4c vi du minh hoa vé c4c nhém xycloalkyl bao gdm, nhung khong gi6i han

&, cac goc sau:

> 000000000
O 0 0.0, o>

> Ay A5 A LAY

“Heteroxycloalkyl" nhu dugc st dung trong ban mo ta dé cap dén cAu tric vong
mot vong, hodc vong dugc ngung tu, vong cAu hodc vong cacbon da vong dang spiro
no hodc no mét phan va c6 tir 3 dén 12 nguyén tir vong duge chon tir nguyén tir cacbon
va cho dén ba nguyén tir khac loai duge chon tir nito, oxy, va luu huynh. Chu tric vong
nay ty y c6 thé chira dén hai nhém oxo trén cdc thanh phin vong 14 cacbon hoic luu
huynh, hodc N-oxit. Toan b heteroxycloalkyl minh hoa bao gbm, nhung khong gidi

han §:

-10-
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Céc nhém heteroxycloalkyl c6 thé dwgc lién két v6i cacbon, c6 nghia 14 ching
dugc gin vao phan con lai clia phéan tir thong qua nguyén tir cacbon, hodc dugc lién két
vGi nguyén tir nito, c6 nghia la chung dugc gén vao phan con lai ciia phéan tit thong qua

nguyén tir nito.

Nhu dugc st dung trong ban mo ta, thuat nglt “heteroaryl” dé cap dén di vong
mot vong, hodc da vong ngung ty, di vong thom ¢o tir 3 dén 15 nguyén tir trong vong
ma dugc chon tr cacbon, oxy, nito, va luu huynh. Cac nhém heteroaryl thich hop
khong bao gébm hé vong ma can phai dugc tich dién 13 thom, nhu pyryli. Cac vong
heteroaryl ¢6 5 canh thich hop (dudi dang heteroaryl mot vong hodc dudi dang mot
phén ciia heteroaryl da vong) c¢6 mdt nguyén tir oxy, luu huynh hodc nito trong vong,
hodic mot nguyén ti nito cong v4i mot nguyén tir oxy hodc luu huynh, hodc 2, 3, hodc
4 nguyén t nito trong vong. Cac vong heteroaryl c¢6 6 canh thich hgp (duéi dang
heteroaryl mot vong hodc duéi dang mot phan ciia heteroaryl da vong) ¢6 1, 2, hodc 3
nguyén t nito trong vong. Céc vi du vé c4c nhom heteroaryl bao gdm, nhung khong
gi6i han &, pyridinyl, imidazolyl, imidazopyridinyl, pyrimidinyl, pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl,

pyrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, xinnolinyl,

-11-
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indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl,
purinyl,  oxadiazolyl, triazolyl, thiadiazolyl,  furazanyl, benzofurazanyl,
benzothiophenyl,  benzothiazolyl, = benzoxazolyl, quinazolinyl, quinoxalinyl,

naphthyridinyl, va furopyridinyl.

Ngudi ¢6 hidu biét trung binh trong linh vyc s& nhén ra ring céc lodi cia cac
nhém heteroaryl, xycloalkyl, va heteroxycloalkyl dugc liét ké hodc dwgc minh hoa &
trén 12 khong bao quat hét, va cac loai khac trong pham vi cta céc thudt ngit dugc xéic

dinh ndy ciing c6 thé dwoc lya chon.

Nhu dugce stir dung trong ban mo ta, thudt ngit “dugc thé” c6 nghia 12 nhém hotic
gbc cu thé mang mot hogc nhiéu phan tir thé thich hop. Nhu dugc st dung trong ban
mo ta, thuat nglt “khdng dugc thé” c¢6 nghia 12 nhém cu thé khong mang phan tir thé.
Nhu duoc st dung trong ban md ta, thuat ngit “tuy y duoc th&” c6 nghia 1a nhém cu thé
nay khong duoc thé hoic dugc thé bing s6 ph?m ttr thé cu thé. Thuat ngit “duge thé”
dugc st dung dé mo ta hé chu tric, su thay thé c6 nghia 1a xay ra & vi tri bét ky cho

phép hoa tri trén hé nay.

4
A

Nhu duge sit dung trong ban mo ta, cum tir “mot hodc nhidu phén tir thé” chi
mot dén téi da s thay thé c6 thé duge ma c6 thé xay ra & vi tri cho phép hoa tri bét ky
trén hé nay. Theo mot phuong 4n nhit dinh, mot hogc nhiéu phan tir thé c6 nghia 1a 1,
2, 3,4, hodc 5 phﬁn tr thé. Theo mot phuong 4n khéc nita, mot hodc nhiéu phén tir thé
c6 nghia 13 1, 2, hodc 3 phan tir thé.

Nguyén tir bét ky duoc dai dién & ddy c6 hoa tri khong dép tmg duoc cho la c6
s6 nguyén tir hydro du dé dap tmg hoa tri clia nguyén tu.

Khi bién thé bit ky (v dy, alkyl hosic R?) xut hién nhiéu hon mdt chd trong
cong thirc bat ky hoic phin mé ta dugc dua ra & déy, dinh nghia v& bién thé do6 trén

mdi 1an xudt hién 13 doc 1ap véi dinh nghia ciia né & moi lan xuat hién khac.

-12-
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Céc khoang s, nhu dugce str dung trong ban md ta, duge dung bao gbm toan bd
sb lién tuc. Vi du, khoang dugc thé hién b%mg “tir 0 dén 4” hodc “0-4” bao gém 0,1,2,
3va4.

Khi thé hién gbc da chirc, diém gén vao phan con lai clia cong thirc c6 thé &
diém bat ky trén gbc da chirc. Theo mot s6 phuong 4n, diém gin nay dugc chi ra béi
dong hodc d4u nbi. Vi dy, aryloxy- dé cap dén gbc trong d6 nguyén tir oxy 1a diém gén

vao phén tir 18i trong khi aryl dugc gén vao nguyén tir oxy.

Danh phéap dugc st dung trong ban md ta d8 dit tén cac hop chit clia sang ché
dugc minh hoa trong phin Vi du thuc hién sang ché. Danh phép ndy nhin chung dugc
tao ra bang cach st dung phan mém LexiChem TK c6 sin trén thi trudng (OpenEye,

Santa Fe, New Mexico).

Cong thirc bét ky dugc dua ra & day dwoc du dinh 13 cac hop chét c¢6 céc cdu
trac duge mo ta bing cong thic chu tric ciing nhu cac bién thé hodc cic dang nhat
dinh. Vi du, cdc hop chit c6 cong thirc bt ky dugc dua ra & ddy c6 thé cé cac thm
khong ddi xtmg hoic bét dbi ximg va do d6 ton tai dudi dang ddng phan 14p thé khac
nhau. T4t ca cac chit ddng phan lap thé, bao gdm cac chit ddng phan quang hoc, cac
chét ddng phan ddi anh, va céc chét ddng phan khong ddi quang, clia céc hop chét ¢6
cong thuc chung, va cac hdn hop cta néd, duge xem la ndm trong pham vi cia cong
thirc. Ngoai ra, cac cAu tric nhit dinh c6 thé tdn tai duéi dang déng phén hinh hoc (tirc
13, chit ddng phan dang cis va trans), dudi dang cac tautome, hodc dudi dang céac chét
ddng phan atrop. T4t c4 cac dang ddng phén nay, va cic hén hop cla n6, dugc dl_I- tinh
o day 1a mot phén ciia sang ché. Nhu vay, cong thirc bét ky dugc dua ra & ddy dugc dy
dinh 1a raxemat, mot hodc nhidu d_ang ddng phan dbi anh, mot hodc nhidu dang ddng
phéan khong d6i quang, mot hodc nhiéu dang tautome hodc dang ddng phén atrop, va

cac hdn hgp cua no.

Céc hop chit dugc mo ta trong ban md ta nay bao gbm cac dang mudi duge
dung cta cac hop chét c6 cong thirc I hogc IL “Muébi duoc dung” dé cap dén dang mubi

cua axit hodc bazo tu do cda hop chét ¢6 cong thirc I hodc II ma khong ddc, cd thé
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dung nap vé mit sinh 1y, c6 th8 twong thich v6i dugc phim trong d6 né duge tao ché
phim, va mit khac thich hgp cho ché phdm va/hoic 4p dung cho d6i tuong. Vién din
dén hop chit & day duoc hiéu 12 bao gdm viéc vién dan dén mudi duoc dung ciia hop

chét néu trén trir khi c6 quy dinh khac.

Céac mudi hop chét bao gdbm céc mudi axit dugc tao ra véi axit vo co va/hodc
axit hitu co, cling nhu cac mudi bazo dugc tao thanh véi cdc bazo vd co va/hodc bazo
hitu co. Ngoai ra, khi hop chét néu trén chtra ca hai gbc bazo, nhu, nhung khong gidi
han &, pyridin hodc imidazol, va gdc axit, nhu, nhung khong gi6i han ¢, axit
carboxylic, ngudi co hiéu biét trung binh trong linh vyc s& nhan ra rdng hop chét nay
c6 thé ton tai dudi dang ludng tinh (“mudi bén trong”); cac mudi ndy dugc bao gdm
trong thuat ngtx “mubi” nhu duge sir dung trong ban mo ta. Céac mudi cta céc hop chit
theo sang ché c6 thé dugc diéu ché, vi dy, bing cach cho hop chét phan g véi mot
luong axit hodc bazo thich hop, nhu luong duong lugng, trong moi truong nhu mdi

truong trong d6 mudi nay két tiia hodic trong moi trudng nude sau d6 lam dong kho.

Céc mudi cdng axit 1am vi du bao gf‘)m cac axetat, cac ascorbat, cac benzoat, cac
benzensulfonat, cac bisulfat, cidc borat, cac butyrat, cdc Xitrat, cdc camphorat, cac
camphorsulfonat, cac fumarat, hydroclorua, hydrobromua, hydroiodua, isonicotinat,
lactat, maleat, metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat,
salixylat, sucxinat, sulfat, tartrat, thioxyanat, toluensulfonat (con dugc biét 13 tosylat)

va cadc mudi cong axit twong tu.

C4c mudi bazo 1am vi du bao gE‘)m cac mudi amoni, cac mubi kim loai kiém nhu
cac mubi natri, lithi, va kali, c4c muéi kim loai kiém thd nhu céc mubi canxi va magie,
cac mudi véi cac bazo hitu co (vi dy, cac amin hitu co) nhu céc dixyclohexylamin, cac
t-butyl amin, va cic mudi véi cac axit amin nhu arginin, lysin va céc mubi bazo twong

tu.

Ngoai ra, c4c axit va cdc bazo nhin chung dugc xem la thich hop dé tao thanh
cac mudi c6 tac dung duge ly tir cac hgp chit thudc nhu dugc thao ludn, vi du, boi P.

Stahl et al., Camille G. (eds.) Handbook of Pharmaceutical Salts: Properties, Selection
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and Use. (2002) Zurich: Wiley-VCH; S. Berge et al., J. Pharm. Sci. (1977) 66(1) 1-19.

Phan bdc 19 nay dugc dua vao ddy bang cach vién dan.

Ngoai ra, hop chét bét ky duoc md ta & day duge ding d& cap dén dang chua
duoc solvat bét ky, hodc hydrat hodc solvat ciia hop chét nay, va cac hdn hop ctia no,
tham chi néu cac dang ndy khong dugc liét ké mot cach cu thé. “Solvat” c6 nghia 1a
m6i lién quan 1y hoc ctia hop chét theo sang ché v6i mot hoic nhiéu phan tir dung moi.
MBbi lién quan 1y hoc nay lién quan dén viéc thay ddi cac mirc do clia lién két dang ion
va cong hoa tri, bao gbm lién két hydro. Trong céc trudng hop nhit dinh, solvat nay s&
c6 kha nang phan tach, vi du khi mot hodc nhiéu phén tr dung mdi dugc dua vao trong
mang tinh thé cia chit rén dang tinh thé. “Solvat” bao gbm cé pha dung dich va céc
solvat c¢6 thé phén 14ap. Céc solvat thich hgp bao gbm c4c solvat dugc tao thanh véi cac
dung mdi duge dung nhu nude, etanol, va céc solvat tuwong tu. Theo mot sd phuong 4n,
dung moi ndy 1a nude va céc solvat 1a cac hydrat. Hop chét c6 cong thirc I hoic II, bao
gdm cac dang hydrat hogc solvat bét k¥, c6 thé & dang cua chit da hinh dang tinh thé,
chét rdn v6 dinh hinh, hoic dang khong phai chét rén.

Sang ché con d& cap dén cac tién dugc chéit dugc dung cia cic hop chét c6 cong
thie I hodc II, va m6 tad phuong phap didu tri sir dung céc tién duoc chét dugc dung
nay. Thuat ngir “tidn dugc chét” 06 nghia 1a tién chét cia hop chit dugc tao ra ma sau
khi 4p dung cho dbi twong, tao ra hop chét in vivo thong qua qua trinh héa hoc va sinh
Iy nhu sy dung mdi phan hogc phén tach enzym, hodc trong cac didu kién sinh ly (vi
du, tién duoc chét dugc dua dén d6 pH sinh ly dugc chuyén héa thanh hop chét co6
cong thire I hodc II). “Tién dugc chit duoc dung” 13 tién dugce chit ma khong ddc, co
thd dung nap vé mit sinh hoc, va theo cach khac thich hop cho ché phédm va/hodc ap
dung cho dbi twong. C4c quy trinh minh hoa @2 Iya chon va didu ché cac din xuit tién
duoc chét thich hop duge mo ta, vi dy, trong tai liéu: “Design of Prodrugs”, ed. H.
Bundgaard, Elsevier, 1985. Cac tién duoc chéit bao g@)m, nhung khong giéi han ¢, cac

este, cac amit, cac sulfonat, va cac phosphonat este.
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Sang ché con dé cip dén cac chit chuyén héa c6 tic dung dugc ly clia cac hop
chét c6 cong thirc I hoidc II, va sir dung cic chit chuyén hoa nay trong cac phuong phap
cta sang ché. “Chét chuyén héa c6 tac dung duge 1y” c6 nghia 1a san phim c6 tac dung
duoc 1y cta su chuyén hoa trong than ciia hop chét c6 cong thie I hodc II, hodc cac
mudi ctia né. Céc tién duoc chit va cac chét chuyén héa hoat tinh cia hop chét co6 thé
dugc xac dinh bing cach sir dung cac k¥ thuat thong thuong da biét hodic c6 sin trong
linh vue k§ thuat. Xem tai liéu, vi dy, Bertolini ef al., J. Med. Chem. 1997, 40, 2011-
2016; Shan et al., J. Pharm. Sci. 1997, 86 (7), 765-767;, Bagshawe, Drug Dev. Res.
1995, 34, 220-230; Bodor, Adv. Drug Res. 1984, 13, 255-331; Bundgaard, Design of
Prodrugs (Elsevier Press, 1985); va Larsen, Design and Application of Prodrugs, Drug
Design and Development (Krogsgaard-Larsen et al, eds., Harwood Academic
Publishers, 1991).

Cbng thirc bat ky dugc dua ra & day cling 1a cac dang chua dugc gén nhin ddng
vi cling nhu cic dang dugc gin nhan ddng vi cua cac hop chit nay. Cac hop chét dugc
gén nhan ddng vi ¢6 cac ciu triic dwgc mo ta bang cac cong thirc dugc dua ra & day
ngoai trr mdt hodc nhidu nguyén tr dugc thay thé bang nguyén tir c6 khéi luong
nguyén tir hodc s6 khdi dugc chon. Céc vi dy v& cac chit ddng vi ma c6 thé dugc dua
vao céc hop chét cia sang ché bao gdm céc chit ddng vi ctia hydro, cacbon, nito, oxy,
phospho, flo, clo, va iot, nhu 14n luet 12 2H, °H, ''C, °C, c, PN, ®0, "0, °'p, P,
353, 18F, 3¢Cl, va '’I. Cac hop chit dugc gin nhin ddng vi phéng xa nay c6 tac dung
trong nhiing nghién ctru chuyén hoéa (vi du bing *C), c4c nghién ciru dong lyc phén
ung (voi, vi du ’H hoic *H), k¥ thuét phat hién hodc tao hinh anh [nhu chup xa hinh cit
16p positron (PET) hodc phuong php chup cit 16p phét photon don (SPECT)] bao
gdm cac thir nghiém phan bd thubc hodc chét trong md, hoic trong viée didu tri phong
xa cho cac bénh nhéan. Cy thé 13, hop chét dugc gén nhan 8F hogic ''C cu thé 14 ¢ thé
thich hgp cho nhitng nghién ctru PET hodc SPECT. Ngoai ra, sy thay thé bing cac chét
déng vi ndng hon nhu do-te-ri (tirc 13, 2H) c6 thé mang lai mot s6 ru diém tri liéu nhét
dinh do @6 n dinh chuyén héa 16n hon, vi dy ting chu ky ban huy in vivo hodc gidm
yéu cau lidu lwgng. Céc hop chit dugc gén nhan dong vi va cic tién duoc chét cia n6

nhin chung c6 thé dugc didu ché bang cach tién hanh cac quy trinh duge boc 19 trong
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cac so dd hoidc trong cac vi du thyc hién sang ché va viéc diéu ché dugc mo ta dudi
day bang céch thay thé thudc thir duoc gin nhin ddng vi co sin bang thudc thir khong
dugc gén nhan ddng vi. Ngoai ra, sy thay thé bing cac chét déng vi ning hon nhu do-
te-ri (tirc 13, 2H) c6 thé mang lai mot s8 wu diém trj liéu nhét dinh do 49 6n dinh chuyén
hoéa 16n hon, vi du ting chu ky ban huy in vivo hodc gidm yéu cdu lidu lugng. Céc hop
chit dugc gén nhan ddng vi ndy va cic tidn duge cht ciia né nhin chung c6 thé dugc
didu ché bang cach tién hanh céc quy trinh dugc bc 19 trong cic so d6 hoic trong céc
vi du thuc hién sang ché va viéc didu ché duoc mé ta dudi day bing cach thay thé

thuéc thir duge gén nhan ddng vi c6 sén bang thudc thir khong duge gén nhén dong vi.

Viéc st dung cac thuit ngit “mudi,” “solvat,” “dang da hinh,” “tién dugc chit,”
va céac thudt ngit twong tu, lién quan dén cac hop chit dugc mo ta trong ban md ta nay
dugc ap dung nhu véi dang mudi, solvat, dang da hinh, va tién dugc chit cia cac chét
déng phén dbi anh, cac chat ddng phan lap thé, cc rotame, c4c tautome, céc chit ddng

phén atrop, va cac raxemat clla cic hop chat clia séng che.

Ciing dugc dy tinh ¢ ddy 1a cac phuwong phéap tbng hop cac hop chit c6 cong
thire I hodc II.

Céc hop chét cua séng ché

Sang ché dé cap dén hop chét co6 cong thire I:

R'" O
R? N R®
R3 N Y X
R* RS 1

“hodc mudi duge dung cuia no, trong do:
Xla: -O-Ar;

-NR?-Ar; hodc
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-Ar;

R! 1a: hydro;
Cr-salkyl;
halo;
Ci-ealkoxy;
Xyano;

heteroaryl dwgc chon tir furanyl, thienyl, pyrolyl, pyrazolyl, imidazolyl,
pyridinyl va pyrimidinyl, m3i nhom c6 thé khong duge thé hodc duge thé mot 1an hogc

hai 14n bang R®;
-C(O)-NHRS;
-C(0O)-R¢; hodc
xyclopropyl ¢ thé khong duoc thé hodic duoc thé mot 1an hodic hai 1an b.%lng RY;

R? 1a: hydro;
Crsalkyl;
Ci-salkoxy;
halo; hodc
halo-Ci.alkyl;

R’ 1a: hydro;
Crsalkyl;

Ci-salkoxy;
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halo; hodc
halo-Ci.salkyl;
R*1a: hydro; hodc
Ci-salkyl;
R’ 1a: hydro; hodc
Cr-salkyl; va
R® 1a: hydro;
Cr-salkyl;

Ar 1a: phenyl; hodc heteroaryl dwgc chon tir furanyl, thienyl, pyrolyl, pyrazolyl,
imidazolyl, benzimidazolyl, pyridinyl va pyrimidinyl, trong d6 phenyl hogc heteroaryl

nay co thé khong dugc thé hoic dugc thé mot, hai hoic ba lan béng R®;
R?1a: hydro; hodc
Ci-salkyl;
mdi R® doc 1ap 1a:
Crealkyl;
halo;
halo-Ci-salkyl; hodc
xyclopropyl;
R¢1a: Ciealkyl; hodc

halo-Ci.salkyl;
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R¢1a: Ciealkyl;
halo;
halo-Ci.¢alkyl;
hydroxy-Ci-salkyl;
Ci-salkoxy-Ci-galkyl; hodc
Xyano;
mdi Re doc 1ap la:
Ci-salkyl;
halo;
halo-Ci.salkyl;
-NH-C(0)-Rf;
xyano; hodc
xyclopropyl; va
Rf1a furanyl, thienyl, pyrolyl, pyrazolyl hodc imidazolyl.
Theo cac phuong an nhét dinh, X 13 -O-Ar.
Theo cac phuong 4n nhit dinh, X 13 -NR*Ar.
Theo cic phuong an nhit dinh, X 13 Ar.

Theo cac phuong an nh4t dinh, R! 1a: Ciealkyl; halo; Ci-salkoxy; xyano;
heteroaryl dugc chon tir furanyl, thienyl, pyrolyl, pyrazolyl, imidazolyl, pyridinyl va

pyrimidinyl, m3i nhém c6 thé khong dugc thé hogc duge thé mot 1an hofc hai lan bing
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R®; -C(O)-NHRS; -C(0)-R®; hoiic xyclopropyl c6 thé khong dugc thé hogic duge thé

mdt 14n hodc hai 14n bang R

Theo cac phuong 4n nhét dinh, R! 13: Cisalkyl; halo; Cisalkoxy; xyano; hodc
xyclopropyl c6 thé khong duoc thé hodc dugc thé mot 14n hoic hai 1an bang RY,

Theo cac phuong an nhét dinh, R! 13: halo; Ci-salkoxy; xyano; heteroaryl dugc
chon tir furanyl, thienyl, pyrolyl, pyrazolyl, imidazolyl, pyridinyl va pyrimidinyl, mbi
nhém c6 thé khong dugc thé hodc dugc thé mét 14n hoic hai 1an bang R?; -C(0)-NHR;
-C(0)-R¢; hodc xyclopropyl ¢ thé khong dugc thé hodc dugc thé mot 14n hoic hai 14n
bing RY.

Theo cac phuong an nhét dinh, R! 1a: Cisalkoxy; Xyano; heteroaryl dugc chon
tir furanyl, thienyl, pyrolyl, pyrazolyl, imidazolyl, pyridinyl va pyrimidinyl, mdi nhém
¢6 thé khong duge thé hosc dugce thé mot 14n hodc hai 1in bang RP; -C(0)-NHR®; -
C(0)-R¢; hodc xyclopropyl c6 thé khong dugc thé hoic dugc thé mot 14n hodc hai 1an
bang RY.

Theo c4c phwong 4n nhét dinh, R! 13: halo; Ci.salkoxy; xyano; hodc xyclopropyl

c6 thé khong duge thé hoic dugc thé mot 14n hogc hai 1an bang RY.

Theo céc phuong 4n nhét dinh, R! 1a: Ci.alkoxy; xyano; hodc xyclopropyl c6

thé khong duoc thé hodc dugc thé mot 1dn hogc hai lan bang R
Theo céc phuong 4n nhét dinh, R! 13 hydro.
Theo cac phuong 4n nht dinh, R! 1a Cr.ealkyl.
Theo céc phuong 4n nhét dinh, R! 1 halo.
Theo c4c phuong 4n nhét dinh, R! 12 Cr.alkoxy.

Theo céc phuong 4n nhit dinh, R! 13 xyano.
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Theo cac phuong an nhéit dinh, R! 13 heteroaryl dugc chon tir furanyl, thienyl,
pyrolyl, pyrazolyl, imidazolyl, pyridinyl va pyrimidinyl, mdi nhém c6 thé khéng duoc

thé hoic dugc thé mot 14n hoic hai 14n biang R®.

Theo cac phuong an nhét dinh, R! 1 furanyl, pyrazolyl, hodc pyrimidinyl, mbi

nhém c6 thé khong dugc thé hodc dugc thé mot 1dn hogc hai 1an bing RP.

Theo cac phuong an nhét dinh, R! 13 furanyl ¢6 thé khong duge thé hodc duoc

th& mot 13n hodc hai 1an bang R®.

Theo cic phuong 4n nhit dinh, R! 1a thienyl ¢6 thé khong dugc thé hodic dugc

thé mot 14n hodc hai 14n bing R,

Theo cac phuong an nhét dinh, R! 12 pyrolyl c6 thé khong dugce thé hodc dugc

thé mot 14n hodc hai 14n bang R®.

Theo cac phuong an nhét dinh, R! 13 pyrazolyl c6 thé khong dugc thé hogic duge

thé mot 14n hodc hai 14n bang R®.

Theo céc phuong 4n nhét dinh, R! 1a imidazolyl c6 thé khong dugc thé hodc

duoc thé mot 1an hodc hai 1an bing R®.

Theo c4c phuong 4n nhét dinh, R! 1a pyridinyl ¢6 thé khong dugc thé hodc duge

th& mot 13n hodc hai 14n bang R®.

" Theo cic phuong 4n nhét dinh, R! 13 pyrimidinyl c6 thé khong duoc thé hogc

dugc thé mot 13n hodc hai 1an bang R®.
Theo cac phuong 4n nhét dinh, R! 1a -C(O)-NHR®.
Theo c4c phuong 4n nhét dinh, R! 1a -C(O)-R°.

Theo cac phwong 4n nhét dinh, R! 1a xyclopropyl c6 thé khong duoc thé hodc

duoc thé mot 1an hodic hai 1an bang RY.

Theo cac phuong an nhét dinh, R! 13 xyclopropyl duoc thé mot 14n bang xyano.

-2



27881
Theo cac phuong 4n nhit dinh, R’ 13 xyclopropancacbonitril.
Theo cac phuong an nhét dinh, R%*1a hydro, halo hogc C;.salkyl.
Theo cac phuong an nhit dinh, R* 13 hydro.
Theo cac phuong 4n nht dinh, R* 12 hydro hodc Cy.ealkyl.
Theo cac phuong an nhét dinh, R* 14 hydro hodc C,.¢alkoxy.
Theo cac phuong an nhét dinh, R? 13 hydro hoic halo.
Theo cac phuong an nhét dinh, R? 13 hydro ho#c halo-Cj.alkyl.
Theo cac phuong an nhit dinh, R? 1a C,alkyl.
Theo cac phuong an nhét dinh, R? 1 C,.¢alkoxy.
Theo cac phuong an nhét dinh, R? 13 halo.
Theo céc phuong 4n nhét dinh, R* 1 halo-C,.ealkyl.
Theo cac phuong an nhét dinh, R® 14 hydro, C;.alkyl hodc halo-Csalkyl.
Theo cac phuong an nhét dinh, R® 1a hydro.
Theo cac phuong an nhét dinh, R® 14 hydro hodc C;.¢alkyl.
Theo cac phuong an nhét dinh, R® 12 hydro hodc C.alkoxy.
Theo cac phuong an nhét dinh, R® 13 hydro hoc halo.
Theo cac phuong an nhit dinh, R? 14 hydro hodc halo-Cy.alkyl.
Theo cac phuong an nhét dinh, R® 14 C_salkyl.
Theo céc phuong an nhét dinh, R? 1a Cy.salkoxy.

Theo cac phuong an nhét dinh, R? 12 halo.
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Theo c4c phwong 4n nhat dinh, R? 1 halo-Ci.ealkyl.
Theo cac phuwong 4n nhét dinh, R* 14 hydro.

Theo c4c phuong 4n nhét dinh, R* 1a Cy.salkyl.
Theo c4c phuong én nhét dinh, R’ 1 hydro.

Theo céc phuong 4n nhat dinh, R® 1a Cralkyl.
Theo cic phuong 4n nhét dinh, R® 13 hydro.

Theo cac phwong 4n nhét dinh, R 1a Cyealkyl.

Theo céc phuong 4n nhit dinh, Ar 1a phenyl hodc pyrazolyl, timg nhém c6 thé

khong dugc thé hogc dugc thé mot 1an hozc hai 1an bang R¢;

Theo c4c phuong 4n nhét dinh, Ar 13 phenyl, c6 thé khong dugc thé hodc dugc

thé mot 14n hoic hai 14n bang R°.

Theo céc phuong 4n nhét dinh, Ar 13 furanyl, ¢6 thé khéng duge thé hogc dugc

thé mdt 1an hodc hai 14n bing R®.

Theo cc phuong 4n nhét dinh, Ar 13 thienyl, c6 thé khong duge thé hogc dugc

thé mot 14n hodic hai 14n bing R®.

Theo c4c phuong 4n nhit dinh, Ar 1a pyrolyl, c6 thé khong duge thé hogc duge

thé mot 14n hodc hai 14n bing R®.

Theo cac phwong 4n nhit dinh, Ar 1a pyrazolyl, c6 thé khong dugc thé hoidc

dugc thé mot 14n hoic hai 14n bing R®.

Theo céc phuong an nhét dinh, Ar 13 imidazolyl, c6 thé khong duoc thé hoic

duoc thé mot 1an hoic hai 14n bang R®.

Theo céc phuong 4n nhét dinh, Ar 12 benzimidazolyl, c6 thé khong dugc thé

hoic dugc thé mot 14n hoic hai 1an bang R®.
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Theo cac phuong an nhét dinh, Ar 13 pyridinyl, c6 thé khong dugc thé hodc

duoc thé mot 14n hodc hai 1an bing R®.

Theo céc phuong 4n nhét dinh, Ar 13 pyrimidinyl, c6 thé khong duoc thé hodc

duoc thé mot 14n hoic hai 14n bing Re.

Theo cac phuong 4n nhat dinh, Ar 14 pyrazolyl dugc thé mot 14n hodc hai 1an
bing Re.

Theo cac phwong 4n nhit dinh, Ar 13 3-clo-5-(triflometyl)pyrazol-1-yl.
Theo céc phuong an nhét dinh, R? 13 hydro.

Theo céc phuong 4n nhit dihh, R? 14 Cyalkyl.

Theo céc phuong 4n nhét dinh, R? 1a Ci.salkyl.

Theo c4c phuong 4n nhét dinh, R 1 halo.

Theo cac phuong 4n nhét dinh, R 13 halo-Ci.calkyl.

Theo cac phwong 4n nhit dinh, RP 1a xyclopropyl.

Theo c4c phuong 4n nhit dinh, R° 13 hydro.

Theo cac phwong 4n nhét dinh, R° 13 Ci.ealkyl.

Theo céc phuong 4n nhit dinh, mdi R? doc 14p 1a xyano, Ci.salkyl hogc hydroxy-
Cisalkyl. |

Theo cac phuong an nhét dinh, mdi RY doc 14ap 12 xyano hodc hydroxy-Ci.salkyl
Theo cac phwong 4n nhét dinh, R¢1a Cr.ealkyl.
Theo c4c phwong 4n nhét dinh, R1a halo.

Theo c4c phwong 4n nhét dinh, R¢1a halo-C.salkyl.
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Theo cac phuwong 4n nhét dinh, R%14 hydroxy-Ci.salkyl.
Theo céc phuong 4n nhét dinh, R¢1a Cisalkoxy-C.salkyl.
Theo cac phwong 4n nhét dinh, R¢1a xyano.

Theo cac phuong an nhét dinh, m&i R® ddc 14p 14 halo hozc halo-Ci.salkyl.
Theo céc phuong 4n nhét dinh, R°14 Ci.ealkyl.

Theo c4c phuong 4n nhét dinh, R°14 halo.

Theo céc phuong 4n nhét dinh, R®13 halo-Cr.ealkyl.

Theo c4c phwong 4n nhét dinh, R°1a -NH-C(O)-R".

Theo céc phuong 4n nhét dinh, R°1a xyano.

Theo céc phuong 4n nhét diﬁh, Re1a xyclopropyl.

Theo céc phuong 4n nhét dinh, Rf 1 furanyl.

Theo céc phuong 4n nhét dinh, Rf 14 thienyl.

Theo c4c phuong 4n nhét dinh, Rf 1a pyrolyl.

Theo céc phuong 4n nhét dinh, R 1a pyrazolyl.

Theo céc phuong 4n nhét dinh, Rf 13 imidazolyl.

Theo c4c phuong 4n nhat dinh, hop chét c6 cong thirc I ¢6 thé 1a hop chat c6

cong thic II:
R1
R2
/ N RE N—
oy
NNy <o

trong d6 R!, R?, va R® 1a nhu dugc dinh nghia trong ban mo ta.
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Theo céc phuong 4n nhét dinh, hop chit c6 cong thuc I c6 thé 13 hop chét c6

cong thuc I11I:
Rb
(0]
R2
~ | </ L_Re
NN = i

trong 6 R2, R? va R°® 1 nhu dugc dinh nghia trong ban mo ta.

Theo cac phuong an nhit dinh, hop chit c6 cong thic I cb thé 13 hop chét c6

cong thuc IV:
Rb
O
2
A N .
| TR
A ~nN’
NN NR v

trong d6 R2, R? va R® 1 nhu duge dinh nghia trong ban mo ta.

Theo cac phuong an nhit dinh, hop chit c6 cong thirc I co thé 13 hop chét c6

cong thirc V:
Rb
O
2
Ry o
| R R
AN \N N\N/’ R® V

trong d6 R2, RP va R® 12 nhu dugc dinh nghia trong ban mo ta.

Theo cac phuong an nhit dinh, hop chit c6 cong thic I c6 thé 13 hop chét c6

cong thirc VI
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Rb
o)
2 Re
YT -
NN | N
N N VI

trong d6 R%, R® va R® 12 nhu dugc dinh nghia trong ban mo ta.

Theo céc phwong 4n nhit dinh, hop chit c6 cong thirc I c6 thé 1a hop chét c6
cong thirc Vla, VIb, VIc, hodc VId:

Rb
H
H (o]
2 Re
"N N h
e
Yy | N\N/ )
N VIb;
H
RP ; 0

trong d6 R2, R va R® 1a nhu duge dinh nghia trong ban mo ta.
Theo céc phuong 4n nhét dinh, hop chét nay 12 hop chét c6 cong thirc Vla.
Theo cac phuong an nhét dinh, hop chit nay 13 hop chét c6 cong thirc VIb.
Theo cac phuong é4n nhét dinh, hop chit nay 12 hop chét c6 cong thic Vic.
Theo cac phuong an nhét dinh, hop chit nay 13 hop chét c6 cong thirc VId.
Céac phuong phép

Sang ché con md ta phuong phéap diéu tri bénh hodc tinh trang bénh dugc didu

chinh béi hodic theo cach khac lign quan dén chét didu bién bién ciu duong NR2A,
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phuong phép nay bao gdm viéc cho dbi tugng can didu tri ding mdt lugng hitu hidu

ctia hop chit theo sang ché.

Bénh nay c6 thé bénh tAm thin phan liét, bénh Alzheimer, bénh Parkinson, bénh
lo 4u, bénh trAm cam, r6i loan nhén thirc, rdi loan tri nhg, mét tri nhé, r6i loan an uéng,

r6i loan thi€u tap trung, va mat cam gidc van dong.

Céc hop chét clia séang ché ciing c6 thé duge st dung dé 1am ting chirc ning

nhén thirc va tri nhé nhén thue.

Céc hop chét dai dién theo céc phuong phép cua sang ché dugc thé hién trong

cac vi du thir nghiém duéi day.
Quy trinh tbng hop

Céc hop chit cia séng ché c6 thé dugce tao ra bang mét loat cic phuong phép
dugc mo ta trong cac so dd phan ting tbng hop minh hoa dugc thé hién va dugc md ta

duéi day.

Céac nguyén li¢u va cac thudc thir ban ddu duge ding trong viéc didu ché céac
hop chét ndy nhin chung 13 c6 sin tir cac nha cung cép thuong mai, nhu Aldrich
Chemical Co., hodc dugc diéu ché bing cac phuong phép da biét boi ngudi ¢6 hidu biét
trung binh trong linh vyc theo céc quy trinh duge néu trong cac tai liéu vién din nhu
Fieser and Fieser’s Reagents for Organic Procedures; Wiley & Sons: New York,
1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Scienpe
Publishers, 1989, Volumes 1-5 va Supplementals; va Organic Reactions, Wiley &
Sons: New York, 1991, Volumes 1-40. Cac so d6 phan tng tdng hop sau chi minh hoa
mdt sb phuong phap ma thong qua céc hop chét cua sang ché c6 thé duoc téng hop, va
cc bién ddi khac nhau dbi véi cac so dd phan ng tong hop nay c6 thé duge thyc hién
va s& dugc goi y cho ngudi ¢co hiéu biét trung binh trong linh vuc ¢6 lién quan dén béc

10 chira trong don nay.

-20-



27881

Céc nguyén li€u ban d4u va cac chét trung gian cla cac so d6 phan ung tong
hop cé thé dugc phan 13p va duqc. tinh ché néu mudn bing céch sir dung céc k¥ thuat
thong thudng, bao gdm nhung khong gidi han &, loc, chung cét, két tinh, sic ky, va cac
ky thuit trong tu. Cac nguyén li€u nay co thé dwoc biét hoa bang cach sir dung céc

phuong phap thong thuong 13, bao gbm hing s6 vat 1y va cac s lidu phd.

Trir khi c6 quy dinh trai nguoc hén, cic phan tmg duge mb ta & day c6 thé dugc
tién hanh trong moi trudng tro & ap sudt khi quyén & nhiét d6 phan Ung nim trong
khoang tir khoang -78°C dén khoang 150°C, vi du, tir khoang 0°C dén khoang 125°C,
hoic thong thudng & khoang nhiét d9 trong phong (hodc nhi¢t do mdi trudng), vi du,

khoang 20°C.

So dd A duéi day minh hoa mét quy trinh tdng hop c6 thé st dung dé diéu ché
céc hop chat cu thé c6 cong thirc I, trong d6 R 14 alkyl thép, X 1a halo va c6 thé 1a
giéng nhau hoic khac nhau khi m&i lan xuét hién, va R', R%, R%, RY, R* RS, RUva R* 1

nhu dugc dinh nghia trong ban mo ta.

O O e ©
X X R Rﬂ\&/; d
REA . N—NH
! /N RS R6 b R
R 1 NH, Bude 1 Budc 2
a

RI—BFsK  RE
_f ",

Budce 3 R

SGDPO A

Trong budc 1 cua So dd A, hop chit aminopyridin a dugc xir ly bang
oxobutanoat b véi sy ¢6 mit cua axit polyphosphoric dé tac dong dén phan tmg tao

vong va tao ra hop chét trung gian pyridopyrimidon c.
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Chét trung gian pyrido-pyrimidon ¢ sau d6 dugc cho phan Gng véi hop chét
pyrazol d trong budc 2 trong diéu kién dung moi khdng proton phén cuc dé tao ra hop

chét trung gian pyrazolo-pyridopyrimidon e.

Trong budce 3, hgp chét e duoc cho phan tmg véi thube thir trifloborat véi sy c6
mit cta chit xtc tic paladi thich hop, trong céac diéu kién dung moi proton phan cuc,
dé tao ra hop chét pyrazolo-pyridopyrimidon g, hop chit nay 12 hop chét c6 cong thire I

theo sang ché.

Cac phuong an trén quy trinh cua So dd A 13 c6 thé va chinh cic phurong 4n nay
s& goi y cho ngudi c6 trinh d9 trung binh trong linh vyc. Vi du, hop chét a c¢6 thé dugc
xtr 1y bing chét thir trifloborat f truéc bude 1. Chat thi trifloborat f c6 thé duge thay
thé bang thudc thir boronat este twong ing (khdng duoc thé hién). Cac chi tiét bd sung

c6 thé sir dung trong So dd A dugc dua ra trong phén thir nghiém duéi day.
Dugc phim

Cac phuong an khac bao gdm duoc phdm chira it nhit mot hop chit c6 cong
th_L'rc I1L, hodic mudi duoc dung ctia né, va ta dugc dugc dung, va phuong phép didu tri
bénh cho déi tuong bi bénh hoic tinh trang y t& dugc diéu chinh béi hoat tinh cta thu
thé NMDA, bao gém viéc cho dbi tuong can diéu tri dung mot lugng hitu hi€u cua it

nhat mot hop chét c6 cong thire 111, hodc mubi dugc dung ctia nd.

Cac phuong 4n cla sang ché con bao gom céc hgp chat trong do mdi bién thé

dugc x4c dinh mot cach dc 14p nhu duge mo ta & trén.

Theo cc phuong 4n nhét dinh, hop chit ¢ cong thirc I 12 hop chét dugc chon tir

nhém bao gdm céc hop chat trong Bang 1, va cdc mudi dugc dung clia né:
M0 ta thuoc

Nhu dugc st dung trong ban md ta, thuét ngt “ddi tuong” bao gom dong vat co
v va khong phai dong vat c6 va. Cac vi du vé cac dong vat ¢6 vi bao gom, nhung

khong gidi han &, thanh vién b4t ky cua 16p dong vat c6 vi: ngudi; dong vét linh
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trudng khong phai ngudi nhu tinh tinh, va khi hinh ngudi khéac va céc loai khi; cac
dong vat trang trai nhu gia stic, ngya, ctru, dé, lon; cdc dong vét nudi trong gia dinh
nhu thd, chd, va meo; va cac dong vat phong thi nghiém bao gdm céc loai gam nhim,
nhu chudt, chudt nhét va chudt lang, va cac dong vat twong tu. Céc vi du vé cac dong
vat khong phai dong vat c6 vu bao gbdm, nhung khong giéi han &, chim, c4 va cac dong

vét teong tu. Theo mgt phuong 4n cia sang ché, dong vat c6 via 13 ngudi.
“Bénh nhan” bao gdm dbi twong 1 ngudi hodc dong vat.

Thuét ngit “chét @c ché” @& cap dén phan tir nhu hop chat, dugc chét, chét hoat
héa enzym, hodc hormon phong bé hodc theo cach khac can tré hoat tinh sinh hoc cu

thé.

Thuét ngit “chét diéu bién” dé cép dén phan tir, nhu hop chit cia sang ché, ma
lam ting hodc giam, hodc theo cach khac tic dong dén hoat déng ciia enzym hodc

protein da néu.

Nhu dugce st dung trong ban md ta, cac thuit ngir “didu tri” hodc “viéc didu tri”
bao gdm ca viéc didu tri “ngdn nglra” va “didu tri”. Viéc diéu tri “ngdn ngira” c6 nghia
1a 1am chdm sy phat trién cta bénh, triéu chimg cta bénh, hodc tinh trang bénh ly, trc
ché cac triéu chitng ma c6 thé xuét hién, hojic giam nguy co phét trién hoc tai phat clia
bénh hoic triéu chimg. Viéc diéﬁ tri “chita bénh” bao gém viéc lam giam muc do
nghiém trong hodc ¢ ché tinh trang x4u di cia bénh, triéu chimg hoic tinh trang bénh
hién cé. Nhu vay, viéc diéu trj bao gém viéc 1am thuyén giam hodc ngén ngira viéc trd
nén x4u di cta céc triéu chimg bénh hién ¢6, ngan nglra céc tri¢u ching khac khong
xudt hién, 1am thuyén giam hodc ngan ngira cdc nguyén nhin chuyén hoa ctia céc triéu
ching, lam tc ché rdi loan hoic bénh, vi du, ngling sy phat trién cta rbi loan hodc
bénh, lam diu 161 loan hodc bénh, 1am thoai lui r6i loan hodc bénh, 1am thuyén giam
tinh trang bénh do bénh hodc r6i loan gay ra, hoic ngimg céc triéu chimg ctia bénh

hoéc rdi loan.
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Céac thuat nglt “lugng hitu hi€u” hodc “lugng hitu hiéu c6 tic dung diéu tri
bénh” dé cap dén mot lwong du cia chét @& tao ra két qua sinh hoc mong mubn. Két
qud nady co thé 14 sy giam va/hodc nhe bét céc dAu hiéu, céc triéu chimg, hoic cic
nguyén nhén cta bénh hodc tinh trang bénh ly, hodc sy bién ddi khac cta hé sinh hoc.
Vi dy, “lugng hitu hiéu” dé sir dung trj liéu 1a lugng hop chit, hoic dwoc pham chira
hop chit, ma cin dé tao ra su thay dbi v& mit 14m sang trong trang thai bénh, tridu
chirng, hoic tinh trang bénh ly. Luong “hitu hi¢u” thich hop trong trudng hop ri€ng bét
ky c6 thé dugc x4c dinh béi ngudi c6 hiéu biét trung binh trong linh vuc st dung thi

Ayq??

nghiém thong thudong. Nhu vay, cum tlr “lugng hitu hiéu” nhin chung dé cap dén luong
ma hoat chét c6 tac dung tri liéu mong mudn dbi v6i lwong hitu hiéu d6. Lugng hoidc
lidu hitu hiéu coa cac hop chéit theo cic phuong 4n c6 thé dugc xac dinh bing céc
phuong phap thong thuong, nhu tao mAu, ting liéu, hogc thir nghiém 1am sang, chu y
cac yéu td thong thuong, vi dy, cach thirc hodc duong dung hodc Van chuyén thudc,
dugc dong hoc cua chét, mic d6 nghiém trong va qua trinh nhidm khuén, tinh trang
stc khoe cua dbi tuong, tinh trang bénh va cén bing va danh gia cla bac si diéu tri.
Liéu vi dy 13 nim trong khoang tir khoang 1 ug dén 2 mg hoat chét cho mdi kilogam
thé trong cua ddi twong trong mot ngay, t8t hon 12 khoang tir 0,05 dén 100 mg/kg/ngay,
hogic khoang tir 1 dén 35 mg/kg/ngdy, hodc tir khoang 0,1 dén 10 mg/kg/ngay. Tong
lidu lugng c6 thé dugc dua ra theo don vi lidu duy nhét hodc liéu chia nhé (vi dy, BID,
TID, QID).

Ngay khi bénh tinh ciia bénh nhan dugc céi thién, lidu ndy c6 thé dugc didu
chinh dé dung véi muc dich ngin ngira hodic dé duy tri qua trinh diéu tri. Vi dy, lidu
hodc tin suét ding, hoic ca hai, c6 thé giam theo céc tridu chimng, xubng dén muc tinh
trang cai thién dugc duy tri khi cac triéu ching thuyén giam dén mirc mong mudn. Tht
nhién, néu céc triéu chimg da thuyén giam dén murc thich hop thi viéc diéu tri c6 thé
duogc nging lai. Tuy nhién, cdc bénh nhén cé thé cin phéc d6 diéu tri gian doan khi
didu tri thoi gian dai khi mot triéu ching bit ky xuét hién tré lai. Cac bénh nhan cling

can didu tri 14u dai dya trén phéac dd diéu tri trong thoi gian dai.
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Dugc phdm theo séng ché bao gdm it nh4t mot hop chit ¢6 cong thirc (I), hodc
mudi dugc dung ciia nd. Dugc phdm nay c6 thé con bao gbm mot hodc nhiéu ta dugce
duogc dung. T4 dugc duge dung 1a chit ma khéng ddc va mit khac thich hop v& mit
sinh hoc d& dung cho dbi tugng. Cac ta duge nay hd tro viéc st dung cac hop chét
dugc md ta trong ban mo ta ndy va co thé twong thich véi thanh phan hoat tinh. Cac vi
du v& cac ta dugc duge dung bao gém cac chét dn dinh, cdc chit boi tron, cic chét
chéng déng banh, cac chét gay truot, cac chit hoat dong vé mit, cic chét pha loang,
cac chét chéng oxy hoa, cic tdc nhan lién két, cac tac nhéan chelat héa, cac chét phu,
cac chit mau, cac chét tao khéi, chét nhii tuong, chit dém, céc chét diéu chinh do pH,
holic cAc chét bién ddi mui vi. Theo cac phuong 4n duge wu tién, duge pham theo cic
phuong an 1a dugc phim vb tring. Dugc phim v tring bao gdm dugc phim tudn theo
quy dinh ciia quéc gia va khu vuc yéu cdu vé duge phdm d6. Dugc phim c6 thé duge
didu ché bang cach sir dung céc k¥ thuét pha tron da biét hodc trd nén c6 sin cho ngudi

c6 trinh d6 trung binh trong linh vuc.

Dugc phdm va cac hop chit dugc mb ta trong ban mo ta nay co thé dwoc phdi
trdon dudi dang dung dich, nhil twong, huyén phi, chét 1am phan tin, hodc phuc hé bao
thé nhu céc xyclodextrin trong dung mdi hogc cht mang thudc thich hop, hodc dudi
dang vién tron, vién nén, vién thudc det, vién dan, goi thubc, vién bao dudng, hat cbm,
thubc bét, thudc bot dé hoan nguyén, hodc vién nang cung véi chét mang rin theo céc
phuong phép thong thudng dugc biét trong linh vuc k¥ thuét dé bao ché cac dang liéu
khac nhau. Dugc phdm theo cic phuong an co6 thé dugc st dung theo duong vén
chuyén thich hop, nhu dudng miéng, ngoai dudng ti€u hoa, tryc trang, miii, khu tra
ho#c qua dudng mét, hodc bang cach xong hit. Tt hon 13, ché phidm nay dugc bao ché

dé dung trong tinh mach hodc qua dudong miéng.

Mot phwong an khac cua sang ché 12 phuong phép bao ché ché phim thubc bao
gém viéc tron it nhét mot hop chét cta sang ché, va, tiy y 13, mdt hodc nhiéu ta duoc

duoc dung.
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Theo cac khac canh nhét dinh, sang ché md ti cdc phuong phép diéu tri cac
bénh hodc cac tinh trang bénh dugc didu chinh bang sy hoat héa hogic khit hoat hoa ciia
cac thy thd8 NMDA, hodc nhin chung dugc didu chinh bing hoat tinh clia thu thé
NMDA. Bénh hoic tinh trang bénh nay 14 mot hodc nhiéu bénh hoic tinh trang bénh
duoc chon tir nhém bao gém chirmg dau, dau bénh than kinh, dau do viém, bénh thin
kinh ngoai vi, dot quy, ching dong kinh, thoai héa thin kinh, bénh tm than phan liét,
nghién ma tuy, ri loan tAm trang, rdi loan cing thing sau chén thuong, con dong kinh,
ching co giat, suy gidm tri nhé li€n quan dén tudi tac, bénh trAm cam, dot quy, tbn
thuwong ndo do chén thwong, ching thiéu mau cuc b, bénh Alzheimer, bénh Parkinson,
bénh Huntington, xo cliing cft bén teo co, hodc bénh Creutzfeldt-Jakob. Cu thé 13, bénh
hoic tinh trang bénh 13 bénh tAm thin phan liét.

Theo khia canh khéc, séng ché md ta phuong phap didu tri, ngin ngira, tc ché
hogc lam thuyén giam bénh hofc tinh trang bénh & bénh nhan bang céch 1am diéu bién,
hoat hoa hoic trc ché hoat tinh ciia thu th8 NMDA & bénh nhan néu trén bang céch
dung mot lugng hitu hiéu cé tac dung didu tri bénh cta it nhit mot hop chit theo sang
ché, trong d6 bénh hoic tinh trang bénh dd néu dugc chon tir nhém bao gdm ching
dau, dau bénh than kinh, dau do viém, bénh than kinh ngoai vi, dot quy, chung dong
kinh, thoai hoa than kinh, bénh tAm than phan liét, nghién ma tiy, réi loan tdm trang,
rdi loan cing thing sau chén thuong, con dong kinh, chirg co giat, suy giam tri nhé
lién quan dén tudi tac, bénh trdm cam, dot quy, tdn thuong ndo do chén thuong, chiing
thiéu méu cuc bd, bénh Alzheimer, bénh Parkinson, bénh Huntington, xo ctrng cdt bén

teo co, hodc bénh Creutzfeldt-Jakob.

Theo khia canh khéc, sang ché md ta viéc st dung hop chit nhu duoc md ta
trong ban mo ta ndy dudi dang chét didu bién bién cdu duwong (PAM) cla thu thé
NMDA. Sang ché con md ta phuong phap lam diéu bién va/hoic khuéch dai hoat tinh
ctia thu thé NMDA biing céch cho thu thé & diém gén két bién cdu tiép xtc véi it nhat
mot hop chit nhu duge mé té trong ban mé ta nay hoic duge phim chira hop chét nay.
Ngoai ra, cac hop chét cua sang ché co tac dung dung lam chit chon loc kiéu phu dbi

v6i cac thu thE NMDA chira NR2A. Séng ché con mo ta phuong phap lam didu bién
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thu thé8 NMDA chtra NR2A béng cach cho thu thé nay tiép xtic v6i it nhat mot hop chit

ctia sang ché hoic dugc phim chira hop chét nay.

Dugc phim va céc hop chit dugc mé ta trong ban mo ta ndy c6 thé dugce phéi
tron dudi dang dung dich, nhil tvong, huyén phu, chét 1am phan tan, hodc phirc hé bao
thé nhu cac xyclodextrin trong dung mdi hoic chit mang thudc thich hop, hoic duéi
dang vién tron, vién nén, vién thudc det, vién dan, goi thubc, vién bao duong, hat cbm,
thudc bot, thube bot dé hoan nguyén, hodc vién nang cing v6i chit mang rén theo céc
phuong phap thong thuong dugc biét trong linh vuc ky thuat dé bao ché céc dang liéu
khac nhau. Dugc phim theo cic phuong an ¢ thé duge sit dung theo dudng vén
chuyén thich hgp, nhu dudng miéng, ngodi dudng ti€u hoa, tryc trang, mii, khu tra
hodc qua dudng mét, hodc biang cach xong hit, Tét hon 13, ché phim nay duoc bao ché

dé dung trong tinh mach ho#ic qua dudng miéng.

Pé ding qua dudng miéng, cic hop chit theo cac phuong 4n thuc hién ctia séng
ché ¢6 thé dugc trinh bay du6i dang rin, nhu vién nén hoic vién nang, hodc dudi dang
dung dich, nhii twong hodc huyén phi. D& bao ché céac ché phdm ding qua duong
miéng, cac hop chét theo céac phuong 4n ¢6 thé dugc bao ché dé tao ra liéu,' vi dy, voi
lwrgng nim trong khoang tir khoang 0,01 dén khoang 50 mg/kg hing ngay, hoic tir
khoang 0,05 dén khoang 20 mg/kg hing ngay, hoic tir khoang 0,1 dén khoang 10
mg/kg hing ngdy. Vién nén ding qua dudng miéng ¢ thé bao gdm (c4c) thanh phin
hoat tinh dugc tron véi cac tA dugc dugce dung tuong thich nhu cac chét pha lodng, cac
chit 1am phén ra, cac chét lién két, cac chit boi tron, cac chét tao ngot, cac chét tao
huong, cac chit mau va cac chét bao Quén. Céc chit don tro thich hop béo gbm natri va
canxi cacbonat, natri va canxi phosphat, lactoza, tinh bt, dudng, glucoza, metyl
xenluloza, magie stearat, manitol, sorbitol, va cac chit don tuong ty. Céac ta dugce long
dung qua duong miéng dién hinh bao gdm etanol, glyxerol, nuéc, va céc ta dugc long
tuwong tu. Tinh bdt, polyvinyl-pyrolidon (RVP), natri tinh bt glycolat, xenluloza vi tinh
thé, va axit alginic 1a cac chit 1am phén rd dién hinh. Céc chét lién két c6 thé bao gdm
tinh bot va gelatin. Tac nhén bdi tron, néu c6 mit, co thé 1a magie stearat, axit stearic,

hoic bot tale. Néu mudn, vién nén nay c6 thé duge bao bing nguyén liéu nhu glyxeryl
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monostearat hodc glyxeryl distearat d8 1am chdm qué trinh hdp phu trong dai da day

rudt non, hodc c6 thé dugc phit bing 16p phi qua dudng rudt.

Céc vién nang dé ding qua duong miéng bao gbm cac vién nang gelatin cling va
mém. D& bao ché cac vién nang gelatin cing, (c4c) thanh phdn hoat tinh c6 thé dugc
trdn voi chét pha lodng rén, ban rin hoic 1ong. C4c vién nang gelatin mém c6 thé dugc
bao ché bing cach tron thanh phin hoat tinh véi nuéc, diu nhu diu lac hodc dau 6 liu,
parafin 16ng, hdn hgp cliia mono va di-glyxerit ctia cdc axit béo chudi n_gén, polyetylen

glycol 400, hodc propylen glycol.

Céc chit 10ng dé ding qua duong miéng c6 thé & dang ctia cac huyén phi, dung
dich, nhii tuong, hodc sird, hodc co thé dugc lam d6éng khd hodc dugce trinh bay dudi
dang san pham kho dé hoan nguyén bang nuéc hogc t4 duge thich hop khac trude khi
st dung. Duoc phdm 16ng ndy c6 thé thy ¥ chira: cac t4 duge duge dung nhu cac tac
nhan tao huyén phd (vi dy, sorbitol, metyl xenluloza, natri alginat, gelatin,
hydroxyetylxenluloza, carboxymetylxenluloza, gel nhom stearat va céc ta dugc tuong
tu); cac ta4 dugc khong chira nudc, vi du, dau (vi du, du qua hach hodc dau dl‘Iai duoc
chiét tach), propylen glycol, rugu etylic, hodc nudc; cac chit bao quan (vi dy, metyl
hoidc propyl p-hydroxybenzoat hodc axit sorbic); cdc tdc nhén tao 4m nhu lexitin; va,

néu muon, cac tic nhan tao huong va tao mau.

Dugc pham theo sang ché c6 thé duge bao ché dé dung qua truc tring dudi dang
vién dan. D& ding ngoai dudng ti€u hoa, bao gbm dudng trong tinh mach, trong co,
trong bung, trong miii, hodc dudi da, cac tac nhan theo cac phuong an thuc hién c6 thé
dugc tao ra trong dung dich hogc huyén chira nudc vo trung, duge tao dung dich dém
dén d6 pH va do déng truong thich hgp hodc trong dau c6 thé chip nhan dugc ngoai
dudng tiéu hoa. Cac ta dugc chira nuée thich hgp bao gbm dung dich Ringer va natri
clorua ding truong. Céc dang ndy c thé duoc trinh bay duéi dang lidu don vi nhu éng
thubc tiém hodc dung cu tiém mét lan, & dang da liéu nhu cac lo nhé ma lidu thich hop
6 thé dugc léy ra tir d6, hodc & dang rén hoic dich cd truéc ma ¢ thé dugc str dung

d& pha ché ra ché phim diing d8 tiém. Khoang liéu thich hop ding @& truyén minh hoa
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nim trong tir khoang tir 1 d&&n 1000 pg/kg/phit, trong d6 hoat chit dugc tron voi chit

mang thudc trong khoang thoi gian tir vai phit dén vai ngay.

Pé dung qua miii, ding bing cach xdng hit hoic ding qua dwdng miéng, duoc
phim theo sang ché c6 thé dwoc sir dung bang cach st dung, vi du, ché phim phun xit

con chira chit mang thich hop.

Pé dung khu tri1, cac hop chit cia cac phuong an cua sang ché tét hon 1a duoc
bao ché dudi dang kem hodc thudc m& hoic ta dugc twong tu thich hop dé ding khu
tra. P& dung khu trd, cac hop chit cta sang ché c6 thé duogc trén voi chit mang thube &
ndng d6 nim trong khoang tir khoang 0,1% dén khoang 10% thubc so véi ta dugc.
Céch ding khac nita 13 c4c tac nhén theo cic phwong 4n thuc hién c6 thé sir dung ché

pham cao dan dé€ tdc dong dén viéc van chuyen qua da.

Liéu thuc t& dugc st dung c6 thé duoc thay dbi phu thudc vao yéu ciu ciia bénh
nhan va mic d6 nghiém trong cua tinh trang bénh dugc didu tri. Viéc xac dinh ché do
liéu thich hop cho trudng hop cu thé 13 thudc hiéu biét ciia ngudi cé hiéu biét trung
binh trong linh vurc. D& thuén tién, tdng lidu hing ngay c6 thé dugc chia nho va duge

str dung thanh cac phan trong ngay khi cén.

Luong va sb 1an ding cac hop chét cua sang ché va/hodc cac mudi duoc dung
ctia n6 s& duoc diéu chinh theo danh gia ciia bac si khi xem xét cac yéu t6 nhu do tudi,
tinh trang bénh hodc kich c¢& ctia bénh nhéan ciing nhu mitc 6 nghiém trong ctia cac
tridu ching dugc diéu tri. Ché do lidu dung hing ngay thong thuong duge khuyén nghi
d& ding qua dudng miéng c6 thé ndm trong khoang tir khoang 1 mg/ngiy dén khoang
500 mg/ngay, t6t hon 1 1 mg/ngay dén 200 mg/ngay, duoc chia thanh hai dén bdn lidu
nho.

Theo phuong 4n khac nira, sang ché d& xuét dugc phim chua it nhit mot hop
chét c6 cong thirc I hodc II, hodc mudi duge dung cta né, va ta dugc duge dung, va

con bao gdbm mot hoic nhidu chit c6 hoat tinh phu trg. Céc phuong phép diéu tri nhu
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dugc md ta trong ban md ta ndy bao gdm cac ché dd trong d6 hop chit ciia sang ché va

it nhit mot hop chét c6 hoat tinh phu trg dugc dung déng thoi hodc 14n luot.

Cum tir “hop chét c¢6 hoat tinh phy tr¢” nhin chung d& cap dén cac chéit nhim
vao bénh, triéu chiing bénh, hodc tinh trang bénh ly giéng nhau hodc khac nhau lam
chét tri liéu ban diu. Céac hop chét c6 hoat tinh phu trg ¢ thé didu tri, 1dm dju, lam
thuyén giam, hodc lam giam b6t céc tac dung phu géy ra do viéc dung chét tri liéu ban

dau.
Vi du thwe hién sing ché

Céc thye thé hoa hoc dugce 14y 1am vi du ma khong diing cho muc dich gi¢i han
va cac phuong phap c6 thé st dung dé didu ché cac hop chét theo sang ché sau day sé
duge md ta bing céc vi du thuc hién cu thé dudi ddy. Nguoi co hidu biét trung binh
trong linh vyc k¥ thuit s€ nhén ra rang cac phwong phép tdng hop khac c6 thé duoc str
dung d8 téng hop cac hop chét theo sang ché. Mic di cac nguyén lidu ban diu va cac
thubc ther cu thé s& dugc md ta va dugc thao luan trong ban md ta nay nhung cic
nguyén liéu ban ddu va cac thudc thir khac c6 thé dugc thay thé mot cach dé dang dé
tao ra nhidu loai din xuét va/hodic cac didu kién phan tng. Ngoai ra, nhidu hop chét
duoc 14y 1am vi du ma dugc diéu ché theo cac phuong phap dd mo ta c6 thé con dugc
thay dbi theo huéng din ciia ban mo ta nay st dung kién thtrc hoa hoc thong thuong da

dugc ngudi c6 hidu biét trung binh trong linh vuc biét r5.

Ngudi ¢6 hidu biét trung binh trong linh vyc s& nhén ra rang, dé thu dugc cac
hop chit khac nhau trong ban mé t4, cdc nguyén liéu ban dau c6 thé duoc chon phu
hop sao cho céc phan tir thé cudi cing mong mudn s& c6 mit thong qua so d6 phan
g, ¢6 thé cin hoic khong cin bao vé, dé tao ra san phAm mong mudn. Theo céch
khac, c6 thé cn hodc mong mudn sir dung, thay cho phén tir thé mong mudn cubi
cing, nhém thich hop ¢6 thé c6 mit théng qua so d6 phan mg va dugc thay thé khi
thich hop bing phan tir thé mong mubn. M&i phan tng dugc md ta trong céc so )
phan {mg t6t hon 13 dugc thuc hién & nhiét do nim trong khoang tir khoang 0°C dén

nhiét d6 hdi lvu ciia dung méi dugc sir dung.
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Trong cac phuong 4n didu ché cac hop chét theo sang ché, ¢6 thé c6 loi néu tach
cac san phidm phéan tmg ra khéi nhau vd/hoic ra khoi cac nguyén li€u ban dau. San
phim mong mudn cta timg budc hodc cac bude co thé duoc tach ra va/hoic dugce tinh
ché dén mirc ddng nhit mong mudn bang cac k¥ thuat thong dung da biét trong linh
vuc. Thong thudng viée tach nay lién quan dén viéc chiét, két tinh nhiéu pha tir dung
mdi hodc hdn hop dung méi, chung ct, thing hoa, hoic sic ky. Sic ky c6 thé lién quan
dén sb bét ky ctia cac phuong phép bao gbm, vi du: pha d4o va pha binh thudng; sc ky
loai trir theo kich cd; trao ddi ion; cac phuong phap va thiét bi séc ky 16ng cao 4p, trung
binh va thip ap; phan tich quy md nhé; ting chuyén dong dugc tai tao (SMB) va sic ky
16p moéng hoic day didu ché, ciing nhu cac k§ thuat sic ky 16p mong quy md nhéd va
sdc ky nhanh.

Cac hdn hop chit ddng phan khong dbi quang c6 thé dugc tach thanh céc chét
ddng phan khong d6i quang riéng clia chiing trén co s& sy khéac biét hoa ly cia ching
theo cac phuong phép dd dugc nguoi ¢ hiéu biét trung binh trong linh vuc biét o,
nhu, vi dy, bing cach sic ky va/hodc két tinh phan doan. Cac chit ddng phan dbi anh
c6 thé dugc tach ra bing cach chuyén héa hdn hop chit dong phan dbi anh thanh hdn
hop chét ddng phén khong ddi quang bing céch cho phan img véi hop chit c6 hoat tinh
quang hoc thich hop (vi du, chét phu tro khong d6i xtng nhu rugu khong d6i xung
hodc clorua axit Mosher, hodc su hinh thanh cta hdn hop mudi cia chit ddng phan
khong dbi quang, vi du, v6i axit tartric hodc amin khong d6i xtng), tach cac chét dong
phan khéng d6i quang bang céch, vi du, két tinh hodc sic ky phan doan, va chuyén héa
(vi dy, thay phan hodc loai mubi) cac chét ddng phan khong dbi quang riéng thanh céc
chit ddng phan dbi anh tinh khiét tuong tng. Cac chét ddng phan d6i anh cling c6 thé
dugc tach ra bing cach sit dung cot HPLC khong d6i xtmg hodc dugc didu ché truc
tiép thong qua quy trinh téng hop khong d6i xtmg. Céc tim khong dbi xtmg ca cic
hop chét cia sang ché c6 thé duge ky hiéu 1a “R” hodc “S” nhu duge x4c dinh bang
TUPAC 1974 Recommendations. Cac chit ddng phan ddi anh da dugc lam giau hodc
dugc tinh ché c6 thd phan biét dugc bing cac phuong phap duge s dung dé phan biét
cac phan tir khong d6i xtmg khac véi nguyén tir cacbon khong d6i xtng, nhu phuong

phap quay quang va ludng séc tron.
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Céc diéu kién thir nghiém chung

Trir khi ¢6 quy dinh khac, phd "H NMR duogc ghi & nhiét dd mdi truong bang
cach sir dung phd quang ké Varian Unity Inova (400 MHz) v6i miu do cong huéng ba
lin kich ¢& Smm. P chuyén dich héa hoc dwgc tinh theo ppm khi so véi
tetrametylsilan. Cac chir viét tit dudi day dugc sir dung trong ban md ta: br = tin hi¢u
rong, s = vach don, d = vach d6i, dd = hai vach ddi, t = vach ba, q = vach bdn, m =

vach bdi.

Céc thtr nghiém sir dung vi séng dugc thuc hién bing cach sir dung thiét bi
CEM Discover, Smith Synthesiser hoic thiét bj Biotage Initiator 60™, sir dung may
cong hudng ché do don va diéu chinh trudng dong, ca hai ché o nay déu tao ra két qua
én dinh va kidm soét dugc. C6 thé dat dén nhiét @6 nim trong khoang tir 40 dén 250°C

va 4p suét 1én dén 30 bar.

Thtt nghiém chay sic ky 16ng cao 4p - Phd khdi (High Pressure Liquid
Chromatography - Mass Spectrometry (LCMS)) dugc str dung dé phat hién céc ion c6
khéi lrgng lién quan. Phd ké c6 ngudn phun dién hoat dong theo ché d6 ion duong va
am. Viéc phat hién bd sung dugc thuc hién sir dung thiét bi phét hién tén xa 4nh sang
bay hoi Sedex 85.

Céc vi du du6i ddy minh hoa quy trinh diéu ché cac hop chit dai dién ctia sang
ché. Trir khi c6 quy dinh khac, tit ca cac thudc thir va cac dung mdi thudc loai chudn
dung cho muc dich thuong mai va dugc dung ma khong can tinh ché thém. Ngudi c6
hiéu biét trung binh trong linh vuc k¥ thuat s& nhén ra ring cac nguyén liéu ban dau,
cac thudc thir, va cac didu kién duoc mé ta trong cac vi du thuc hién sang ché c6 thé bi
thay ddi va cac budc khac dugc sir dung dé tao ra cac hop chét dugc bao gdm béi sang

ché nay.

Vi du 1 (1R,2R)-2-(7-clo-2-[[5-clo-3-(triflometyl)-1H-pyrazol-1-ylJmetyl]-4-
oxo-4H-pyrido[ 1,2-a]pyrimidin-6-yl)xyclopropan-1-cacbonitril va (18S,25)-2-(7-clo-2-
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[[5-clo-3-(triflometyl)-1H-pyrazol-1-ylJmetyl]-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-6-
yD)xyclopropan-1-cacbonitril
[Ir(COD)OMe],

Dimetylphen,
bis(pinacolato)diboran A

AN - L ne” B KR N
NC THF, 90°C o MeOHH,0  NC BFsK

(budc 1) (budc 2)
1 \ Cl 1 O CF.
é _NGS, CHiCN_C Sy \/U\)LO/\ 7 N N—NH AN N= ?
nH, RT, 2 gid -z  PPA 0T €I K, K;CO5, CHiCN Sy |
(budce 3) * (budc 4) (budc 3) cl
CFs
BF:,K - 2 N
Pd(dppt)Clz K3P04 A e
1,4-dioxan, H,O
90°C, o/n
(budc 6)

Budc 1: 2-(tetrametyl-1,3,2-dioxaborolan-2-yl)xyclopropan-1-cacbonitril

B4 sung [Ir(COD)OMe], (320 mg, 0,25 mmol), bis(pinacolato) dibo (1,59 g,
12,5 mmol) va dimetylphen (50,5 mg, 0,49 mmol) vio éng duoc gin kin dung tich 30
mL d3 dugc x8i sach va duy tri bing méi trudng nito tro dung dich cua
xyclopropancacbonitril (1,0 g, 14,9 mmol) trong tetrahydrofuran (12,2 mL). Hon hop
phén Gng nay dwoc khudy & 90°C trong 18 gir va dugc ¢d trong chin khong. Phén cin
duoc tinh ché bing sic ky bang etyl axetat/ete ddu mo (1:4) dé tao ra 2-(tetrametyl-
1,3,2-dioxaborolan-2-yl)xyclopropan-1-cacbonitril duédi dang diu mau vang nhat (1 g,
tho). Phan i'mg nay lap lai 180 14n dé tao ra 180 g 2-(tetrametyl-1,3,2-dioxaborolan-2-

yl)xyclopropan-1-cacbonitril dudi dang ddu mau vang nhat.
Budc 2: Kali 2-(trifloborat)xyclopropancacbonitril

B6 sung difloran kali (9,98 g, 129 mmol) trong H,0 (2 L) vao dung dich cua 2-
(tetrametyl-1,3,2-dioxaborolan-2-yl)xyclopropan-1-cacbonitril (180 g, thd) trong
metanol (4,5 L). H3n hop phan tmg tao ra dugc khudy & nhiét do trong phong trong 12 -
gi va duogc co trong chan khong. Phan cin dugc ria bang propan-2-on (6x1,5 L).
Phén dich loc duge cd trong chan khong, duoc hoa tan bang nuée (5 L), va duge ria
bing DCM (3x3 L) va EA (3x3 L). Lop nu6c duge lam dong khd dé tao ra kali 2-
(trifloborat)xyclopropancacbonitril duéi dang chét rin mau tring (151,9 g, 33% trong
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hai buéc). 'H-NMR (400 MHz, DMSO-ds, ppm): & 0,88-0,82 (m, 1H), 0,76-0,72 (m,
1H), 0,59-0,51 (m, 1H), 0,03-0,10 (m, 1H).

Buéc 3: 5,6-diclopyridin-2-amin

B6 sung N-closuxinimit (5,25 g, 39,3 mmol) vao dung dich ciia 6-clopyridin-2-
amin (5 g, 38,9 mmol) trong axetonitril (50 ml). Phan tmg nay dugc khudy trong 18 gid
& nhiét d6 80°C va sau d6 dugc cd trong chan khong. Phén can dugc tinh ché béng séc
ky bang etyl axetat/ete ddu mé (1/3) @& tao ra 5,6-diclopyridin-2-amin (4 g, 63%) dudi
dang chit rin mau tréng. LCMS (ESI): M+H' = 163,0. '"HNMR (300 MHz, CDCl,) &
7,42 (d, J = 4,0 Hz, 1H), 6,63 (d, J =4,0 Hz, 1H), 5,10 (brs, 2H).

Budc 4: 6,7-Diclo-2-(clometyl)-4H-pyrido[ 1,2-a]pyrimidin-4-on:

Hon hgp cua 5,6-diclopyridin-2-amin (4 g, 24,5 mmol), etyl 4-clo-3-
oxobutanoat (8,1 g, 49,2 mmol) va PPA (21 g, 182 mmol) dugc khudy trong 1 gid &
nhiét do 110°C. Hén hop phan tmg nay duoc rét vao nude (50 ml) va gia tri do pH cia
dung dich dugc diéu chinh dén 7 bang natri hydroxit (1 mol/L). Dung dich tao ra duoc
chiét bang diclometan (3x200 ml) va sau d6 duoc ¢b trong chin khong. Phén cin duoc
tinh ché bang sic ky bang etyl axetat/ete ddu mé (1/3) dé tao ra 6,7-diclo-2-(clometyl)-
4H-pyrido[1,2-a]pyrimidin-4-on (2 g, 31%) dudi dang chit rdn mau nau. LCMS (ESI):
M+H" = 263,0. 'HNMR (300 MHz, CDCI3) 07,58 (d, J=4,8 Hz, 1H), 7,37 (d, ] = 4,8
Hz, 1H), 6,57 (s, 1H), 4,45 (s, 2H).

Buédc 5: 6,7-Diclo-2-[[5-clo-3-(triflometyl)- 1H-pyrazol-1-yl]metyl]-4H-pyrido
[1,2-a]pyrimidin-4-on

B sung 5-clo-3-(triflometyl)-1H-pyrazol (519 mg, 3,04 mmol), kali iodua (317
mg, 1,91 mmol) va kali cacbonat (1,05 g, 7,60 mmol) vao dung dich cta 6,7-diclo-2-
(clometyl)-4H-pyrido[1,2-a]pyrimidin-4-on (1 g, 3,80 mmol) trong axetonitril (50 mL).
Phén tng nay dugc khudy trong 1 gid & nhiét do 80°C. Sau d6 co hdn hop phan tng tao
ra trong chan khong. Phén cin duoc tinh ché bing sic ky bang etyl axetat/ete diu mo

(1/9) d tao ra 6,7-diclo-2-[[5-clo-3-(triflometyl)-1H-pyrazol-1-yl]metyl]-4H-
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pyrido[1,2-a]pyrimidin-4-on (600 mg, 40%) dudi dang ddu mau vang. LCMS (ESI):
M+H" =397,1; "THNMR (300 MHz, CDCl3) § 7,60 (d, J = 4,8 Hz, 1H), 7,34 (d, J = 4,8
Hz, 1H), 6,60 (s, 1H), 5,85 (s, 1H), 5,31 (s, 2H).

(1R,2R)-2-(7-clo-2-[[5-clo-3-(triflometyl)-1H-pyrazol-1-ylJmetyl]-4-oxo-4H-
pyrido[ 1,2-a]pyrimidin-6-yl)xyclopropan-1-cacbonitril va (1S,2R)-2-(7-clo-2-[[5-clo-
3-(triflometyl)-1H-pyrazol-1-yl]metyl]-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-6-yl)

xyclopropan-1-cacbonitril

B& sung kali 2-(trifloborat)xyclopropancacbonitril (577 mg, 3,34 mmol), 1,1'-
bis(diphenylphosphino)feroxenpaladidiclorua (250 mg, 0,342 mmol) va kali phosphat
(707 mg, 3,34 mmol) vao dung dich cua 6,7-diclo-2-[[5-clo-3-(triflometyl)-1H-
pyrazol-1-yl]metyl]-4H-pyrido[1,2-a]pyrimidin-4-on (440 mg, 1,11 mmol) trong 1,4-
dioxan/H,O (6 mL/0,6 mL). Dung dich tao ra dugc khudy trong 15 gid & nhiét do 90°C
va sau d6 dugc cb trong chan khong. Phin cin dugc tinh ché bing etyl axetat/ete dau
mo (1/9) dé tao ra san phim raxemic (100 mg, 21%). Sau d6, san phdm nay dwoc tinh
ché bing Chiral-Prep-HPLC theo cac didu kién sau: Cot, Chiralpak IC-3, 0,46*5cm,
3um; pha dong, Hex va EtOH (giit 30,0% EtOH trong 8 phut); Thiét bi phét hién, uv
254 nm dé tao ra hai chit ddng phan:

Chét ddng phan dbi anh 1: (Thoi gian lwu, 2,767 phut)(1R,2R)-2-(7-clo-2-[[5-
clo-3-(triflometyl)-1H-pyrazol-1-yllmetyl]-4-oxo-4H-pyrido[ 1,2-a] pyrimidih—6-yl)
xyclopropan-1-cacbonitril (42,3 mg, 9%) dudi dang chét rin mau vang. LCMS (ESI):
M+H" = 428,0; 'THNMR (300 MHz, CDCI3) 7,52 (d, J = 4,8 Hz, 1H), 7,37 (d, ] = 4,8
Hz, 1H), 6,64 (s, 1H), 5,86 (s, 1H), 5,34 (s, 2H), 3,32-3,24 (m, 1H), 1,88-1,77 (m, 1H),
1,57-1,50 (m, 1H), 1,28-1,22 (m, 1H).

Chét ddng phan dbi anh 2: va (Thoi gian luu, 4,082 phut) (18,28)-2-(7-clo-2-
[[5-clo-3-(triflometyl)- 1H-pyrazol-1-yl|metyl]-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-6-yl)
xyclopropan-1-cacbonitril du6i dang chat rin mau vang (40,7 mg, 9%). LCMS (ESI):
M-+H" = 428,0; 'THNMR (300 MHz, CDCl;) 7,54 (d, ] = 4,8 Hz, 1H), 7,41 (d, T = 4,8
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Hz, 1H), 6,64 (s, 1H), 5,85 (s, 1H), 5,35 (s, 2H), 3,32-3,25 (m, 1H), 1,89-1,82 (m, 1H),
1,57-1,51 (m, 1H), 1,27-1,20 (m, 1H).

Céc hop chit bd sung dugc tao ra theo quy trinh trén dugc thé hién trong Béang 1

dudi day, cung véi gia tri ECso va % tlr thit nghiém dudi day.

Bang 1
Céng thirc cdu tric Tén hop chit EC50 | % tbi
(LM) da
N
I (1R,2R)-2-[7-clo-2-[[5-clo-3-
F
o} F (triflometyl)pyrazol-1-
F
1 A~ N)j\/,,\], yl]lmetyl]-4-oxo-pyrido[1,2- | 0,0368 | 136%
NN N | a]pyrimidin-6-
Cl yl]xyclopropancacbonitril
o 7-metyl-2-[(N-
2 Z N I metylanilino)metyl]pyrido[ 1,2 75%
NNy N -a|pyrimidin-4-on
O
A\ |/ 2-[(N-etylanilino)metyl]-7-
3 « \N| ! metyl-pyrido[1,2-alpyrimidin- | 11,1 | 122%
\© 4-on
0
AN | ( 2-[(N-etyl-4-flo-
4 NNy N anilino)metyl]-7-metyl- 5,2 134%
\©\F pyrido[1,2-a]pyrimidin-4-on
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0O
AN ( 6-etyl-2-[(N-etyl-4-flo-
I\ Ly anilino)metyl]pyrido[1,2- | 64 | 134%
O a]pyrimidin-4-on
F
0]
y 6-etyl-2-[(N-
N
6 |k | NK etylanilino)metyl]pyrido[1,2- | 11,5 | 138%
N
\© a]pyrimidin-4-on
O
A N ( 2-[(N-etyl-4-flo-
7 A \N| N anilino)metyl]-6-metyl- 13,6 | 111%
\©\ pyrido[ 1,2-a]pyrimidin-4-on
F
~
O O
A~ ( 2-[(N-etyl-4-flo-
8 Ny | N anilino)metyl]-6-metoxy- 4.4 117%
\©\ pyrido[1,2-a]pyrimidin-4-on
F
o 9 6-etoxy-2-[(N-etyl-4-flo-
9 7N | ( anilino)metyl]pyrido[1,2- 5,0 120%
x> N
NN O a]pyrimidin-4-on
F
~No o 2-[(N-etyl-4-flo-
Z N anilino)metyl]-6-metoxy-7-
10 K stk xy 51%

metyl-pyrido[1,2-a]pyrimidin-

4-on
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6-etoxy-2-[(N-etyl-4-flo-

11 Z NJj\/ N( . anilino)metyl]-7-metyl- 53%
N N>
N \©\ pyrido[1,2-a]pyrimidin-4-on
F
NTSN
| A 2-[(N-etyl-4-flo-
anilino)metyl]-6-pyrimidin-5-
12 | @AON | \ ) vl py. o 6,4 161%
Ny N yl-pyrido[1,2-a]pyrimidin-4-
LSt on
F
A o 2-[(N-etyl-4-flo-
anilino)metyl]-6-(2-
3PNy ) Jmetyll-6-( 0,371 | 172%
NNy N furyl)pyrido[ 1,2-a]pyrimidin-
\©\ 4-on
F
I o 2-[(N-etyl-4-flo-
anilino)metyl]-4-oxo-
4 [N ) Jmec 58 | 163%
NNy N pyrido[1,2-a]pyrimidin-6-
\©\ . cacbonitril
Br
AN 6-bromo-2-[(N-etyl-4-flo- ‘
15 | anilino)metyl]pyrido[1,2- 6,2 159%

a]pyrimidin-4-on
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F N-etyl-2-[(4-

H
SN0 o flophen:
oxy)metyl]-7-metyl-4-
P Jmetyll v 3,6 159%
Z N | oxo-pyrido[1,2-a]pyrimidin-6-
XN O carboxamit
\ 2-[[5-xyclopropyl-3-
HN 0] F
o F - (triflometyl)pyrazol-1-
Z N)j\/l/\l/ yl]metyl]-N-etyl-7-metyl-4- 4,0 148%
NN N oxo-pyrido[1,2-a]pyrimidin-6-
carboxamit

2-[[3-xyclopropyl-5-
(triflometyl)pyrazol-1-
yl]metyl]-N-etyl-7-metyl-4- 16,2 | 122%
oxo-pyrido[1,2-a]pyrimidin-6-

carboxamit

2-[(3-xyano-2-flo-

henyl)metyl]-N-etyl-7-
phenyl)metyl]-N-ety 65%
metyl-4-oxo-pyrido[1,2-

a]pyrimidin-6-carboxamit

\ 2-[[5-xyclopropyl-3-
0 F (triflometyl)pyrazol-1-

F
Z "N /uj\/ N= yl]metyl]-N-etyl-4-oxo- 7,4 116%
NN N pyrido[ 1,2-a]pyrimidin-6-

carboxamit
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21

2-[(3-xyano-2-flo-
phenyl)metyl]-N-etyl-4-oxo-
pyrido[1,2-a]pyrimidin-6-

carboxamit

43%

22

2-[[2-flo-3-
(triflometyl)phenyl]metyl]-
N,7-dimetyl-4-oxo-
pyrido[1,2-a]pyrimidin-6-

carboxamit

69

23

2-[(3-clo-2-flo-phenyl)metyl]-
N,7-dimetyl-4-o0xo-
pyrido[1,2-a]pyrimidin-6-

carboxamit

59

24

2-[(3-xyclopropyl-2-flo-
phenyl)metyl]-N,7-dimetyl-4-
oxo-pyrido[1,2-a]pyrimidin-6-

carboxamit

67%

25

2-[(3-xyano-2-flo-
phenyl)metyl]-N,7-dimetyl-4-
oxo-pyrido[1,2-a]pyrimidin-6-

carboxamit

51%

26

2-[(3-xyano-2-flo-
phenyl)metyl]-3-flo-N,7-
dimetyl-4-oxo-pyrido[1,2-

a|pyrimidin-6-carboxamit

34%

-49-




27881

H
NP o 2-[(N-etyl-4-flo-
anilino)metyl]-N,7-dimetyl-4-
27| ¥ V] ey mety 2,7 | 162%
NNy N\©\ oxo-pyrido[ 1,2-a]pyrimidin-6-
E carboxamit
\ N-etyl-7-metyl-4-oxo0-2-[[3-
"N © 0 F i (triflometyl)pyrazol-1
1 -1-
28 F y 60%
Z "N | N= ylJmetyl]pyrido[1,2-
XN N/ a]pyrimidin-6-carboxamit
Hl!l o . 2-[[5-xyclopropyl-3-
0 i . (triflometyl)pyrazol-1-
29| T N)jv’f’ ylmetyl]-N,7-dimetyl-4-oxo- | 5,9 | 147%
e N/
N pyrido[1,2-a]pyrimidin-6-
carboxamit
H o 5 2-[[3-xyclopropyl-5-
< 0
(triflometyl)pyrazol-1-
Z "N N= . .
30 | / yllmetyl]-N,7-dimetyl-4-oxo- 101%
AN N/
N E pyrido[1,2-a]pyrimidin-6-
F
F carboxamit
_N_o 5 2-[(3-clo-2-flo-phenyl)metyl]-
F 3-flo-N,7-dimetyl-4-oxo-
31 Z N _ y o 48%
NNy ol pyrido[1,2-a]pyrimidin-6-
F carboxamit
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\ 2-[[5-xyclopropyl-3-
HN o F
O F - (triflometyl)pyrazol-1-
7 N)i/ll\l/ yljmetyl]-N-etyl-8-metyl-4- 136%
NSy N oxo-pyrido[ 1,2-a]pyrimidin-6-
carboxamit

i

}S 2-[[5-xyclopropyl-3-

F

HN_0 o i (triflometyl)pyrazol-1-
\5\1\)1/ w{ T | yllmetyl]-7-metyl-4-oxo-N- 198%
/
NNy N/ (2,2,2-trifloetyl)pyrido[1,2-

a|pyrimidin-6-carboxamit

(18,25)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-7-metyl-4-oxo- 25,5 99%
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

(1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
ylJmetyl]-7-metyl-4-oxo- 0,077 | 132%
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

HO 2-[[5-clo-3-

0 i (triflometyl)pyrazol-1-
Z NJj\/N/ " yllmetyl]-6-[(1R,2R)-2- 0,126 | 135%
/
NN Ny (hydroxymetyl)xyclopropyl]-
el

7-metyl-pyrido[1,2-
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a]pyrimidin-4-on

37

2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-6-[(1S,2S)-2-
(hydroxymetyl)xyclopropyl]-
7-metyl-pyrido[1,2-

a]pyrimidin-4-on

127%

38

(1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-8-metyl-4-oxo-
pyrido [\1 ,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

0,039

144%

39

(18,25)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-8-metyl-4-oxo-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

0,951

120%

40

(1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
ylmetyl]-4-oxo-pyrido[1,2-
a]pyrimidin-6-

yl]xyclopropancacbonitril

0,024

148%
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41

(18,25)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-4-oxo-pyrido[1,2-
a]pyrimidin-6-
yl]xyclopropancacbonitril

2,9

111%

42

= F
j\ 0 F

F
CI Ay N
\)%Nl N/

(18,25)-2-[7-clo-2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-4-oxo-pyrido[1,2-
a]pyrimidin-6-

yl]xyclopropancacbonitril

10,6

110%

43

2-[2-[[3-clo-5-
(triflometyl)pyrazol-1-
ylJmetyl]-8-metyl-4-oxo-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

0,269

145%

44

2-[2-[[3-clo-5-
(triflometyl)pyrazol-1-
yl]metyl]-7-metyl-4-oxo-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

0,227

158%
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45

(1R,2R)-2-[2-[[5-clo-3-

(triflometyl)pyrazol-1-

ylJmetyl]-7-flo-4-oxo-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

0,021

151%

46

(18,25)-2-[2-[[5-clo-3-

(triflometyl)pyrazol-1-

yl]metyl]-7-flo-4-o0xo0-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

3,22

107%

47

2-[2-[[3-clo-5-
(triflometyl)pyrazol-1-
yl]metyl]-7-flo-4-oxo0-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

0,178

200%

48

2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]pyrido[1,2-

a]pyrimidin-4-on

32,4

73%

49

6-axetyl-2-[[5-clo-3-
(triflometyl)pyrazol-1-
ylJmetyl]pyrido[1,2-

a]pyrimidin-4-on

12,3

126%
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6-axetyl-2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-7-metyl-pyrido[1,2-

a]pyrimidin-4-on

1,7

124

6-axetyl-2-[[3-clo-5-
(triflometyl)pyrazol-1-
yl]metyl]-7-metyl-pyrido[ 1,2-

a]pyrimidin-4-on

91

114%

(1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-7-metoxy-4-oxo-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

0,079

120%

(18,25)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-7-metoxy-4-oxo-
pyrido[1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril

100%

6-clo-2-[[5-clo-3-
(triflometyl)pyrazol-1-
yl]metyl]-8-
(triflometyl)pyrido[1,2-

a]pyrimidin-4-on

24,7

150%
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2-((3,5-diclo-1H-pyrazol-1-

O
C
o) 1 1)-7- -6-(2-
yl)metyl)-7-metoxy-6-(2
ss| ¢ Ny N g -6 0,102 | 116%
SN N/ metylxyclopropyl)-4H-
Cl

pyrido[1,2-a]pyrimidin-4-on
N
Il
O
56 NN
R \NI
F™

|N| (1R,2R)-2-(2-((3,5-diclo-1H-
pyrazol-1-yl)metyl)-8-metyl-

57 Cl 4-ox0-4H-pyrido[1,2- 0,022 | 154%
~ N | N a]pyrimidin-6-
NNy N/
C

| yl)xyclopropancacbonitril

(1R,2R)-2-(2-((5-clo-3-
(triflometyl)-1H-pyrazol-1-

F
F
)metyl)-4-oxo-8-
= y
0,123 | 142%
5 (triflometyl)-4H-pyrido[1,2- ’
Cl

Z~z

a]pyrimidin-6-

yl)xyclopropancacbonitril

Céc dir ligu proton NMR va LCMS cho céc hop chét dugc chon cta Bang 1
duoc dua ra dudi dy, voi sb hop chét du6i ddy twong tmg véi viée danh sb hop chét

trong Bang 1:

Hop chit 45, (1R,2R)-2-(2-((5-clo-3-(triflometyl)-1H-pyrazol-1-yl)metyl)-7-
metyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-6-yl)xyclopropancacbonitril: LCMS, m/z =
408 [M+H]". 'THNMR (300 MHz, CDCl;) § 7,45-7,36 (m, 2H), 6,61 (s, 1H), 5,80 (s,
1H), 5,36 (s, 2H), 3,36-3,34 (m, 1H), 2,43 (s, 3H), 1,81-1,75 (m, 1H), 1,41-1,35 (m,
1H), 1,13-1,06 (m, 1H)
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Hop chit 69, (1R,2R)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylJmetyl]-7-metoxy-
4-oxo0-pyrido[ 1,2-a]pyrimidin-6-yl]xyclopropancacbonitril: LCMS (ESI): M+H' =
424,0; "THNMR (300 MHz, CDCl;) & 7,90 (d, J = 4,5 Hz, 1H), 7,71 (d, ] = 4,5 Hz, 1H),
6,62 (s, 1H), 5,74 (s, 1H), 5,43 (s, 2H), 4,06 (s, 3H), 3,29-3,21 (m, 1H), 1,88-1,72 (m,
1H), 1,50-1,41 (m, 1H), 1,18-1,09 (m, 1H)

Hop chit 73, 2-((3,5-diclo-1H-pyrazol-1-yl)metyl)-7-metoxy-6-(2-
metylxyclopropyl)-4H-pyrido[1,2-a]pyrimidin-4-on: LCMS (ESI): M+H" = 379,1. 'H
NMR (400 MHz, CDCl;) 6 7,49 (d, J=9,6 Hz, 1H), 7,41 (bs, 1H), 6,27 (s, 1H), 5,76 (s,
1H), 5,25 (s, 2H), 3,97 (s, 3H), 2,27-2,22 (m, 1H), 1,20 (d, J=6,0 Hz, 3H), 0,84-0,73
(m, 2H), 0,62-0,59 (m, 1H).

Hop chit 74, (1R,2R)-2-(2-((5-clo-3-(triflometyl)-1H-pyrazol-1-yl)metyl)-4-
0x0-8-(triflometyl)-4H-pyrido[ 1,2-a]pyrimidin-6-yl)xyclopropancacbonitril: LCMS
(ESI): M+H" = 462,0; '"HNMR (400 MHz, CDCI3) § 7,64 (s, 1H), 6,79 (s, 1H), 6,62 (s,
1H), 5,97 (s, 1H), 5,35 (s, 2H), 3,86-3,81 (m, 1H), 1,83-1,72 (m, 2H), 1,54-1,50 (m,
1H).

Hop chit 75, (IR,2R)-2-(2-((3,5-diclo-1H-pyrazol-1-yl)metyl)-8-metyl-4-oxo-
4H-pyrido[1,2-a]pyrimidin-6-yl)xyclopropancacbonitril, : LCMS (ESI): M+H' =
374,0; "THNMR (400 MHz, CDCI3) & 7,37 (s, 1H), 6,69 (s, 1H), 6,30 (s, 1H), 5,78 (s,
1H), 5,28 (s, 2H), 3,88-3,82 (m, 1H), 2,40 (s, 3H), 1,79-1,69 (m, 2H), 1,49-1,44 (m,
1H).

Thir nghiém 1: Thir nghiém duya trén té bao

Cac té bao HEK sau khi chuyén nhiém 6n dinh bing hNR1 va hNR2A c6 thé
cam tmg vdi tetraxyclin dugc gieo mam vao cac dia pha poly-D-lysin c6 384 15, day
trong subt (2,5%10* t& bao trong mét 15) trong mdi trudng thiét yéu t6i thiéu (Minimum
Essential Media) (MEM; khong c6 L-) bao gbm 7,5 pgmL™" doxyxyclin va 500 uM
(+)-ketamin. Céc t& bao nay dugc U & nhiét d6 37°C trong 5% CO, trong 24 gio. bé

x4ac dinh sy thay d6i cia nong do canxi trong dich t€ bao, moi trudng gieo mam te bao
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duoc loai bd va cac té bao nay dwoc G & nhiét 6 37°C trong 60 phut voi 1X chét thi
nim trong by dung cu thitr nghi€ém canxi Becton Dickinson (Becton Dickinson Calcium
Assay Kit) trong dung dich mubi cén bing Hanks (Hanks Balanced Salt Solution
(HBSS; w/o magie, bao gdbm 1,8 mM canxi, 0,65 mgml™" probenecid va 10 uM (+)-
ketamin, d0 pH=7,15) sau d6 dé can bing dén nhiét do trong phong trong 30 phut.
Puong cong ndéng do-hiéu quéa cho céc chét diéu bién bién cdu duong (cac PAM) duge
xdy dung bing cach bd sung céc ndng do khac nhau (v6i 30 uM glyxin va 300 nM L-
glutamat (ECj30)) vao cac 16 khac nhau trong HBSS. Sau 10 gidy doc két qua co s, cac
hop chit duoc bd sung vao va mic don vi phat quang twong d6i t6i da (RFU) dugc do
trong khoang thoi gian hon 5 phit. Cac phén tng dugc tinh ty 1€ so véi dap Ung tbi da
¢ 100 uM L-glutamat (100%) va & 0 uM L-glutamat (0%). Tri s6 ECso dugc cung cip
cho cac hop chét dat dén trang thai binh 6n dép Gng tbi da, va % t6i da (ECsq (--)) chi
khi khéng dat dén trang thai binh 6n.

Phuong trinh Hill bén thong s6 dugc lam phi hop véi tiing dudng cong ndng

do-hiéu qua:

Snf - SO

[
logAC50
109

10°

Y=5,+

1+( )"

trong d6 Y, So, Sinss ACsp, 0 va ¢ 1an luot 12 hi€u qua, diém tiém cén dudi, diém ti€ém

can trén, di€ém nam gitra, cac thong so ve hé s goc, va nong do.

Céc dir liéu cho céc hop chét duge thir nghiém trong thir nghiém nay dugc thé

hién & trén trong Bang 1.

Mic di sang ché da duge mo ta bing cach dua ra cic phwong 4n cu thé & trén
nhung cdc phuong an thay thé, cac phuong 4n cai bién va cac phuong 4n didu chinh
ctia sang ché s& trd nén 13 rang v&i ngudi co hidu biét trong linh vuc. T4t ca céc
phuong 4n thay thé, cac phwong 4n ci bién va cac phuong 4n diéu chinh déu duge dy

dinh 1a nam trong pham vi cia sang cheé.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc I:
R' 0O
2 6
Ry R
X
RN SN
R* RS 1

hoic mudi duge dung cia né, trong do:

X la:
-O-Ar;
-NR*-Ar; hodc
-Ar;

R' 1a:
hydro;
Ci.alkyl;
halo;
Ci.salkoxy;
Xyano;

heteroaryl dugc chon tir furanyl, thienyl, pyrolyl, pyrazolyl, imidazolyl,
pyridinyl va pyrimidinyl, tirng nhoém c6 thé khong duoc thé hoic dugc

thé mot 1an hodc hai 14n bing R®;

-C(O)-NHRS;
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-C(0)-R"; hoidc

xyclopropyl c6 thé khong duoc thé hoic duoc thé mot 14n hoic hai lan
bﬁng Rd;

R la:
hydro;
Ci.¢alkyl;
C,.salkoxy;
halo; hodc
halo-C,_salkyl;
R’ 1a:
hydro;
Ciealkyl;
C,.¢alkoxy;
halo; hodc
halo-C_¢alkyl;
R* la:
hydro; hodc
Ci.salkyl;
R’ 1a:

hydro; hogc
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Ciealkyl; va
R® la:
hydro;
Ci.salkyl;

Ar 13: phenyl hodc pyrazolyl, mdi nhém c6 thé khong dugc thé hoic dugc

thé mot 14n hoic hai 14n bing R®;

R® la:
hydro; hodc
Ci.¢alkyl;

mdi R® doc 1ap la:
Ciealkyl;
halo;
halo-C,_¢alkyl; hodc
xyclopropyl;

R’ 1a:
Ci.¢alkyl; hodc
halo-Cy_alkyl,;

R la:
Ci.¢alkyl;

halo;
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halo-C,_galkyl;
hydroxy-C,_ealkyl;
Ci.salkoxy-C;_galkyl; hodc
Xyano;
mdi R® doc 14p la:
C,.salkyl;
halo;
halo-C,_¢alkyl;
-NH-C(O)-R;
Xyano; hodc
xyclopropyl; va
R1a furanyl, thienyl, pyrolyl, pyrazolyl hodc imidazolyl;
v6i diéu kién la:
2-Benzyl-6-metyl-pyrido[ 1,2-a]pyrimidin-4-on; va
2-Benzyl-pyrido[ 1,2-a]pyrimidin-4-on;
khong dugc bao gdm.
2. Hop chét theo diém 1, trong d6 X 13 Ar.

3. Hop chét theo diém 1, trong d6 R' la: Ci.salkyl; halo; C;_alkoxy; xyano; hodc

xyclopropyl ¢6 thé khong dugc thé hoic dugc thé mot 1an hoic hai 14n bang R%.
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4. Hop chét theo diém 1, trong d6 R' 1a xyclopropyl c6 thé khong dugc thé hodc duoc

thé mdt 14n hozc hai 14n bing RY.

5. Hop chét theo diém 1, trong d6 R? 12 hydro, halo hodc C;.alkyl.

6. Hop chit theo diém 1, trong d6 R> 12 hydro, C,.salkyl hoic halo-C_salkyl.
7. Hop chét theo diém 1, trong d6 R* 13 hydro.

8. Hop chét theo diém 1, trong d6 R’ 14 hydro.

9. Hop chét theo diém 1, trong d6 R® 14 hydro.

10. Hop chét theo diém 1, trong d6 Ar 1a pyrazolyl dugc thé mot 1an hodc hai 14n bing
R®.

11. Hop chét theo diém 1, trong d6 Ar 14 3-clo-5-(triflometyl)pyrazol-1-yl.

12. Hop chét theo diém 1, trong d6 mdi R? doc 1ap 14 xyano, Cyalkyl hoic hydroxy-
Ci.ealkyl.

13. Hop chét theo diém 1, trong d6 R? 14 xyano.
14. Hop chéit theo diém 1, trong d6 mdi R® doc 1ap 14 halo hodc halo-C_galkyl.

15. Hop chét theo diém 1, trong d6 hop chét da néu c¢6 cong thirc I1I:

Rb
0]
R2
/ N Re /N\N
S S ‘ % 4 _Re

16. Hop chét theo diém 1, trong d6 hop chit da néu c6 cong thic IV:
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Rb
(0]
2
R&—-
X l '{l\ X e
N N R IV.

17. Hop chét theo diém 1, trong d6 hop chit da néu c6 cong thirc V:

Rb
0
2
R NN /\
Re
| R
N v
X N ~N"Re® v

18. Hop chét theo diém 1, trong d6 R? 1a xyano, C,_alkyl hodc hydroxy-C;_salkyl.
19. Hop chét theo diém 1, trong d6 mdi R® doc 18p 1a halo hodc halo-C,_galkyl.
20. Hop chét theo diém 1, trong d6 hop chét nay duge chon tir:

(1R,2R)-2-[7-clo-2-[[5-clo-3-(triflometyl)pyrazol-1-yl|metyl]-4-oxo-pyrido[1,2-

a]pyrimidin-6-yl]xyclopropancacbonitril;
7-metyl-2-[(N-metylanilino)metyl]pyrido[ 1,2-a]pyrimidin-4-on;
2-[(N-etylanilino)metyl]-7-metyl-pyrido[ 1,2-a]pyrimidin-4-on;
2-[(N-etyl-4-flo-anilino)metyl]-7-metyl-pyrido[1,2-a]pyrimidin-4-on;
6-etyl-2-[(N-etyl-4-flo-anilino)metyl]pyrido[1,2-a]pyrimidin-4-on;
6-etyl-2-[(N-etylanilino)metyl]pyrido[ 1,2-a]pyrimidin-4-on;
2-[(N-etyl-4-flo-anilino)metyl]-6-metyl-pyrido[ 1,2-a]pyrimidin-4-on;

2-[(N-etyl-4-flo-anilino)metyl]-6-metoxy-pyrido[1,2-a]pyrimidin-4-on;
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6-etoxy-2-[(N-etyl-4-flo-anilino)metyl]pyrido[ 1,2-a]pyrimidin-4-on;
2-[(N-etyl-4-flo-anilino)metyl]-6-metoxy-7-metyl-pyrido[ 1,2-a]pyrimidin-4-on;
6-ctoxy-2-[(N-etyl-4-flo-anilino)metyl]-7-metyl-pyrido[ 1,2-a]pyrimidin-4-on;
2-[(N-etyl-4-flo-anilino)metyl]-6-pyrimidin-5-yl-pyrido[1,2-a]pyrimidin-4-on,
2-[(N-etyl-4-flo-anilino)metyl]-6-(2-furyl)pyrido[ 1,2-a]pyrimidin-4-on;
2-[(N-etyl-4-flo-anilino)metyl]-4-oxo-pyrido[ 1,2-a]pyrimidin-6-cacbonitril;
6-bromo-2-[(N-etyl-4-ﬂo-ani1ino)metyl]pyrido[1,2-a]pyrimidin—4-on;
N-etyl-2-[(4-flophenoxy)metyl]-7-metyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-carboxamit;

2-[[5-xyclopropyl-3-(triflometyl)pyrazol-1-yl]metyl]-N-etyl-7-metyl-4-oxo-pyrido[1,2-

a]pyrimidin-6-carboxamit;

2-[[3-xyclopropyl-5-(triflometyl)pyrazol-1-yl]metyl]-N-etyl-7-metyl-4-oxo-pyrido[1,2-

a]pyrimidin-6-carboxamit;

2-[(3-xyano-2-flo-phenyl)metyl]-N-etyl-7-metyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

2-[[5-xyclopropyl-3-(triflometyl)pyrazol-1-yl]Jmetyl]-N-etyl-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-carboxamit;
2-[(3-xyano-2-flo-phenyl)metyl]-N-etyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-carboxamit;

2-[[2-flo-3-(triflometyl)phenyl|metyl]-N,7-dimetyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

2-[(3-clo-2-flo-phenyl)metyl]-N,7-dimetyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;
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2-[(3-xyclopropyl-2-flo-phenyl)metyl]-N,7-dimetyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

2-[(3-xyano-2-flo-phenyl)metyl]-N,7-dimetyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

2-[(3-xyano-2-flo-phenyl)metyl]-3-flo-N,7-dimetyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

2-[(N-etyl-4-flo-anilino)metyl]-N,7-dimetyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

N-etyl-7-metyl-4-oxo0-2-[[3-(triflometyl)pyrazol-1-ylJmetyl]pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

2-[[5 ;xyclopropy1-3 -(triflometyl)pyrazol-1-ylJmetyl]-N,7-dimetyl-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-carboxamit;

2-[[3-xyclopropyl-5 -(triﬂometyl)pyraiol- 1-yl]metyl]-N,7-dimetyl-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-carboxamit;

2-[(3-clo-2-flo-phenyl)metyl]-3-flo-N,7-dimetyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

carboxamit;

2-[[5-xyclopropy)-3-(triflometyl)pyrazol-1-ylJmetyl]-N-etyl-8-metyl-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-carboxamit;

2-[[5-xyclopropyl-3-(triflometyl)pyrazol-1-ylJmetyl]-7-metyl-4-oxo0-N-(2,2,2-
trifloetyl)pyrido[ 1,2-a]pyrimidin-6-carboxamit;

(18,28)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylJmetyl]-7-metyl-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-yl]xyclopropancacbonitril;

(1R,2R)-2-[2-[[5-¢clo-3-(triflometyl)pyrazol-1-ylJmetyl]-7-metyl-4-oxo-pyrido[ 1,2~

a]pyrimidin-6-yl]xyclopropancacbonitril;
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2-[[5-clo-3-(triflometyl)pyrazo)-1-ylJmetyl]-6-[(1R,2R)-2-
(hydroxymetyl)xyclopropyl]-7-metyl-pyrido[ 1,2-a]pyrimidin-4-on;

2-[[5-clo-3-(triflometyl)pyrazol-1-yl]metyl]-6-[(1S,2S)-2-(hydroxymetyl)xyclopropyl]-
7-metyl-pyrido[1,2-a]pyrimidin-4-on;

(1R,2R)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylJmetyl]-8-metyl-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-yl]xyclopropancacbonitril;

(1S,25)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylmetyl]-8-metyl-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-yl]xyclopropancacbonitril;

(1IR,2R)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylJmetyl]-4-oxo-pyrido[1,2-a]pyrimidin-

6-yl]xyclopropancacbonitril;

(18,2S)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylJmetyl]-4-oxo-pyrido[ 1,2-a]pyrimidin-

6-yl]xyclopropancacbonitril;

(18,28)-2-[7-clo-2-[[5-clo-3-(triflometyl)pyrazol-1-yl|metyl]-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-yl]xyclopropancacbonitril;

2-[2-[[3-clo-5-(triflometyl)pyrazol-1-yl]metyl]-8-metyl-4-oxo-pyrido[ 1,2-a]pyrimidin-

6-yl]xyclopropancacbonitril;

2-[2-[[3-clo-5-(triflometyl)pyrazol-1-yl]metyl]-7-metyl-4-oxo-pyrido[ 1,2-a]pyrimidin-

6-yl]xyclopropancacbonitril;

(1R,2R)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylJmetyl]-7-flo-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-yl|xyclopropancacbonitril;

(18,28)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-ylmetyl]-7-flo-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-yl]xyclopropancacbonitril;

2-[2-[[3-clo-5-(triflometyl)pyrazol-1-yl]metyl]-7-flo-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril;
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2-[[5-clo-3-(triflometyl)pyrazol-1-yl]metyl]pyrido[ 1,2-a]pyrimidin-4-on;
6-axetyl-2-[[5-clo-3-(triflometyl)pyrazol-1-ylJmetyl|pyrido[ 1,2-a]pyrimidin-4-on;

6-axetyl-2-[[5-clo-3-(triflometyl)pyrazol-1-ylmetyl]-7-metyl-pyrido[ 1,2-a]pyrimidin-

4-on;

6-axetyl-2-[[3-clo-5-(triflometyl)pyrazol-1-yl]metyl]-7-metyl-pyrido[ 1,2-a]pyrimidin-

4-on;

(1R,2R)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-yl]metyl]-7-metoxy-4-oxo-pyrido[ 1,2-
a]pyrimidin-6-yl]xyclopropancacbonitril;

(18S,25)-2-[2-[[5-clo-3-(triflometyl)pyrazol-1-yl]metyl]-7-metoxy-4-oxo-pyrido[ 1,2-

a]pyrimidin-6-yl]xyclopropancacbonitril;

6-clo-2-[[5-clo-3-(triflometyl)pyrazol-1-yl]metyl]-8-(triflometyl)pyrido[ 1,2-

a]pyrimidin-4-on;

2-((3,5-diclo-1H-pyrazol-1-yl)metyl)-7-metoxy-6-(2-metylxyclopropyl)-4H-
pyrido[1,2-a]pyrimidin-4-on;

(1R,2R)-2-(2-((5-clo-3-(triflometyl)-1H-pyrazol-1-yl)metyl)-4-oxo0-8-(triflometyl)-4H-
pyrido[1,2-a]pyrimidin-6-yl)xyclopropancacbonitril; va

(1R,2R)-2-(2-((3,5-diclo-1H-pyrazol-1-yl)metyl)-8-metyl-4-oxo-4H-pyrido[ 1,2-

a]pyrimidin-6-yl)xyclopropancacbonitril;
hodic mudi dugc dung cua no.

21. Hop chit theo diém 1, trong d6 hop chét nay 1a (1R,2R)-2-[7-clo-2-[[5-clo-3-
(triflometyl)pyrazol-1-yl]metyl]-4-oxo-pyrido[1,2-a]pyrimidin-6-yl]

xyclopropancacbonitril hodc mudi dugc dung cia nd.
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22. Hop chét theo diém 1, trong d6 hop chit nay 1a (1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-yl]metyl]-7-metyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril hogic mudi dwgc dung ctia né.

23. Hop chat theo diém 1, trong d6 hop chit nay 1a (1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-yl]metyl]-8-metyl-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril hoic mudi duoc dung cuia né.

24. Hop chét theo diém 1, trong d6 hop chit nay 1a (1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-yl]metyl]-4-oxo-pyrido[l,2-a]pyrimidin-6-

yl]xyclopropancacbonitril hoic mudi dwoc dung ciia né.

25. Hop chét theo diém 1, trong d6 hop chit nay 13 (1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-yl]metyl]-7-flo-4-oxo-pyrido[ 1,2-a]pyrimidin-6-

yl]xyclopropancacbonitril hoic mudi dwoc dung cia né.

26. Hop chét theo diém 1, trong d6 hop chit nay 1a (1R,2R)-2-[2-[[5-clo-3-
(triflometyl)pyrazol-1-yl]metyl]-7-metoxy-4-oxo-pyrido[,2-a]pyrimidin-6-

yl]xyclopropancacbonitril hoic mudi dugc dung ctia né.

27. Hop chit theo diém 1, trong d6 hop chit nay 1a (1R,2R)-2-(2-((5-clo-3-
(triflometyl)-1H-pyrazo)-1-yl)metyl)-4-oxo-8-(triflometyl)-4H-pyrido[ 1,2-a]pyrimidin-

- 6-yl)xyclopropancacbonitril hosic mudi dugc dung clia né.

28. Dugc phidm chira: (a) luong hiru hidu cua it nhit mdt hop chét theo diém 1 hodc

mudi dugc dung ciia no, va (b) chit mang dwoc dung.
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