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Linh vuc k§ thuit dwee dé cap

Sang ché d& cap dén hop chét 6,7-dihydropyrazolo[1,5-alpyrazin-4(5H)-on méi
1am chit didu bién am lién két khac vi tri hoat tinh (negative allosteric modulator-NAM)
ctia thy thé glutamat huéng chuyén hoa subtyp 2 (“mGIluR2”). Sang ché ciing dé cap

dén duoc phdm chira hop chét nay, va quy trinh diéu ché hop chét va duge phim nay.
Tinh trang k§y thuit ciia sang ché

H¢ glutamat (glutamatergic) trong h¢ thin kinh trung wong (CNS) 13 mdt trong
nhitng hé chat din truyén than kinh déng vai trd chi chét trong mot s chirc ning cia
ndo. Céc thu thé glutamat huéng chuyén hoa (mGluR) thuge ho gin két protein G, va
cho dén nay tAm subtyp khac nhau d dugc nhan dién, tim subtyp nay dugc phan b6 dén
cac viing khac nhau cua nfo (Ferraguti & Shigemoto, Cell & Tissue Research, 326:483-
504, 2006). C4c mGluR tham gia vao qué trinh diéu bién sw din truyén sinap va tinh dé
bi kich thich than kinh trong CNS bai lién két ciia glutamat. Piédu ndy s& hoat héa céac
thu thé dé gin cac d6i tac din truyén tin hiéu ndi bao, din dén céc bién c¢d té bao
(Niswender & Conn, Annual Review of Pharmacology & Toxicology 50:295-322,
2010).

Cac mGluR dugc chia tiép thanh ba nhom nhé dwa vao céc tinh chat dugc 1y va
chu trac cua chung: nhém-I (mGIuR1 va mGluRS), nhém-II (mGluR2 va mGIuR3) va
nhém-TTT (mGluR4, mGluR6, mGluR7 va mGluR8). Céc phéi tir nhém-1II, ¢4 diéu bién
cung vi tri hoat tinh (orthosteric) va diéu bién khac vi tri hoat tinh (allosteric), déu duogc
xem 1a ¢6 tiém niing hitu ich trong viéc diéu tri nhidu rdi loan than kinh khac nhau, gdm
ching 1di loan tm thén, céc rdi loan tAm trang, bénh Alzheimer va céc suy gidm nhan
thitc ho#ic tri nh¢. Diéu nay phi hop véi su khu tra ban dau cia ching trong cic viing
clia ndo nhu vo ndo, ving hai ma va thé van (Ferraguti & Shigemoto, Cell & Tissue
Research 326:483-504, 2006). Cac chit dbi khang va chit didu bién 4m lién két khac vi

tri hoat tinh cu thé dugc bao céo 1a c6 ti€ém nédng trong vi€c di€u tri cdc roi loan tAm trang
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va rdi loan chirc nadng nhén thirc hodc tri nho. Piéu nay dugc dya trén cac phat hién véi
chit déi khang va chét didu bién 4m lién két khac vi tri hoat tinh cta thy thé nhém-II
duoc thir nghiém ¢ cac ddng vat trong phong thi nghiém dwoc dua qua mot khoang cac
didu kién thir nghiém duoc cho 14 lién quan dén cac hdi ching 14m sang nay (Goeldner
et al, Neuropharmacology 64:337-346, 2013). Cac thir nghiém 14m sang, vi du, dang
thuc hiéh v6i chét d6i khang mGluR2/3 RO4995819 (F. Hoffmann-La Roche Ltd.) trong
liéu phap két hop & cac bénh nhan méc rbi loan trAm cam (major depressive disorder)
¢6 dap ung khong ddy da véi phuong phép didu tri chéng trAm cam dang thuc hién
(ClinicalTrials.gov Identifier NCT01457677, dugc tim kiém ngay 19/2/2014). WO
2013066736 (Merck Sharp & Dohme Corp.) mo ta cac hgp chét quinolin carboxamit va
quinolin carbonitril dudi dang NAM ctia mGluR2. WO02013174822 (Domain
therapeutics) md ta 4H-pyrazolo[1,5a]quinazolin-5-on va 4H-pyrolo[1,2-a]quinazolin-
5-on va hoat tinh mGluR2 NAM in vitro ciia n6. WO 2014064028 (F. Hoffman-La
Roche AG) bdc 16 viée lya chon chét diéu bién am lién két khac vi tri hoat tinh cia
mGlu2/3 va stt dung hiéu qua chung trong viéc didu tri chimg rbi loan phé tu ky (Autistic

Spectrum Disorder - ASD).

Céc thu thé nhom-II duge dinh vi chi yéu trén cac dau cudi cua day than kinh
tién sinap & d6 ching giy ra vong phan hdi 4m d& giai phéng glutamat vao khép than
kinh (Kelmendi et al, Primary Psychiatry 13:80-86, 2006). Do do, su ¢ ché chirc ning
ciia cac thu thé nay boi cac chit dbi khang hodc chét diéu bién am lién két khéc vi tr
hoat tinh 1am ting sy kim ham gidi phong glutamat, d4n dén sy din truyén tin higu than
kinh duoc ting cuong. Tac dung nay dugec tin 1a 1am co s& cho cdc tac dung gidng nhu
chéng trAm cam va tién nhén thirc dugc quan sit & céc loai tién 14m sang véi chét trc ché
thu thé nhom-11. Ngoai ra, viéc diéu tri cho chudt nhit bing chét ddi khang lién két ciing
vi tri hoat tinh nhém-II dwgc cho thiy 1 1am ting cudng sy truyén tin hiéu béi yéu td
ting trudng nhu yéu t& dinh dudng thin kinh c¢6 ngudn gdc tir ndo (brain derived
heurotrophic factor - BDNF) (Koike et al, Behavioural Brain Research 238:48-52,
2013). Vi BDNF va céc yéu t6 tang truong khac dugc cho thiy 14 ¢6 lién quan mat thiét
dén viec didu tiét tinh m&m déo sinap, co ché nay c6 kha ning gép phén vao ca dic tinh
chéng trAm cam va tién nhén thirc ctia cac hop chét nay. Do d6, viéc trc ché cac mGIluR
ctia ho thu thé nhém-II duoc xem 1a bidu thi co ché tri liéu tiém ning d6i voi cac rdi

loan than kinh, bao gobm chirng trdm cam va roi loan chtrc ndng nhén thirc hodc tri nho.
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Ban chit ki thuit ciia sang ché

Muc dich ctia sang ché 1a d& xut hop chét 6,7-dihydropyrazolo[1,5-a]pyrazin-
4(5H)-on c6 cong thuae (I):

R®R* )
va dang ddng phan l4p thé cta no,
trong do:

R! 12 phenyl hodic 2-pyridinyl, m&i gbc tiry y duoc thé bing mét hogic nhidu phan tir
thé, mbi phﬁn ttr thé doc 1ap dugc chon tir nhdm gém halo, C;alkyl, mono- hoéc poly-
haloCjalkyl, -O-Cy_4alkyl, -C_4alkyl-O-C,_salkyl, mono- hodc poly-haloC, salkyloxy,
-Ci4alkyl-OH, C,_salkylthio, mono- hodc poly-haloC,_4alkylthio, xyano, C;.;xycloalkyl

| \ O
. L
tuy y duogc thé bang triflometyl, va —SFs; hodc la o
R? dugc chon tir:
R6
5 5
R | N R® R | SN
= =
| va |
trong do mdi R’ va RS ddc 1ap duoc chon tir nhom gém hydro, halo, xyano, C,_4alkyl, -

Ci.4alkyl-OH, C;xycloalkyl, mono- hodc poly-haloC,4alkyl, -C;4alkyl-O-C,_4alkyl, -
0-Cj4alkyl, mono- ho#c poly-haloC,_4alkyloxy, 1-axetylazetidin-3-yl, va NR’R”;

trong d6 R’ dugc chon tir hydro va Cy4alkyl;
R” duoc chon tir hydro va Cyalkyl; hodc

R’ va R” cing v6i nguyén tir nito ma ching gén vao tao thanh nhém di vong duoc
chon tir nhém gdm 1-azetidinyl, 1-pyrolidinyl, 1-piperidinyl, 1-piperazinyl, va 4-

morpholinyl; trong d6 m&i nhém trong s6 cac nhém di vong nay c6 thé tiry y duoc thé

béng phén tir thé dugc chon tir halo, hydroxyl, C;4alkyl, mono- hodc poly-haloC;.
salkyl, va |(CO)Cy4alkyl;
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R3 dugc chon tir hydro va Cialkyl;

R* dugc chon tir nthém gdm hydro, Ci-alkyl, mono- hogc poly-haloCialkyl, -Ci.4alkyl-
O-Ci.4alkyl, va -Ci.salkyl-OH;

va N-oxit, va muo6i dugc dung va solvat cia no.

Séng ché con dé cap dén dugc phém chira lvgng hitu hi¢u tri li€u cua hop chét

c6 cong thire (I) va chit mang hoic ta duge duge dung.

Ngoai ra, sang ché con dé cap dén hop chét c6 cong thirc (I) dé sir dung 1am thudc,
va dén hop chét c6 cong thire (1) dé sir dung trong diéu tri hoic trong ngin ngira c4c tinh
trang bénh hodc bénh & hé than kinh trung wong dugc chon tir cac rdi loan tAm trang;
tinh trang mé sang, ching mat tri, cac r6i loan mét tri va cdc ri loan nhén thirc khéc;
cac rbi loan thuong duge chin doan diu tién & thoi ky tré so sinh, tré nhd, tré vi thanh
nién; cac 161 loan lién quan dén viéc lam dung chét; bénh tAm thin phan liét va céac rdi

loan tAm than khac; cac roi loan the chat; va roi loan ngu lim.

Sang ché con mo ta viéc st dung hop chét c6 cong thirc (I) két hop vé6i duge chét
bd sung dé str dung trong diéu tri hodc ngin ngira cac tinh trang bénh hoic bénh & hé
than kinh trung wong dugc chon tir cac rdi loan tAm trang; tinh trang mé sang, chiing
mét tri, cac rdi loan mét tri va céc rbi loan nhan thirc khéc; cac rdi loan thuong dugc
chin dodn dAu tién & thoi ky tré so sinh, tré nhd, tré vi thanh nién; cac rbi loan lién quan
dén viéc lam dung chit; bénh tdm than phan liét va céac r6i loan tAm than khéc; céac rbi

loan thé chat; va roi loan ngt lim.

Hon thé nita, sang ché con d& cap dén quy trinh bao ché dugc phdm theo sing
ché, dic trung & chd chit mang dugc dung dugc tron k§ véi lugng hiru hiéu tri liéu cua

hop chit ¢6 cong thire (I).

Sang ché ciing mé ta phuong phap didu tri hodic ngan ngira ri loan hé than kinh
trung wong dugc chon tur cac rdi loan tAm trang; tinh trang mé sang, ching mat tri, cac
161 loan mét tri va cac r6i loan nhén thtrc khac; cac r6i loan thudng duge chén doan dau
tién & thoi ky tré so sinh, tré nho, tré vi thanh nién; céc r6i loan lién quan dén viéc lam
dung chét; bénh tam than phén 1iét va céc r6i loan tAm than khac; cac rdi loan thé chét;
va rdi loan ngi lim, phwong phap bao gbm budc cho ddi twong cin diéu tri s dung

luong hitu hiéu tri liéu cta hgp chét c6 cong thac (I) hodc lwgng hitu hiéu tri liéu cua
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dugc phim theo sang ché.

Séang ché con d& cap dén san phadm chta hop chét ¢6 cong thirc (1) va duge chét
bd sung, dudi dang ché phdm két hop @& sir dung ddng thoi, riéng r& hoic 1an luot trong
diéu tri hodc ngin ngira tinh trang bénh hoic bénh & hé than kinh trung wong dugce chon
tir cac rbi loan tAm trang; tinh trang mé sang, ching mat tri, cac rbi loan mét tri va céc
16i loan nhén thirc khac; cac réi loan thuong dugce chin doén dau ti€n Gthoi ky tré so
sinh, tré nho, tré vi thanh nién; céc rdi loan lién quan dén viéc lam dung chét; bénh tAm

than phan liét va céc roi loan tAm than khéac; cac roi loan thé chat; va r6i loan ngu lim.
M6 ta van tat cac hinh vé

Fig. 1 thé hién cac phan bé thn sut theo quing dudng di thu dugc trong chudi lich sir
clia cac con chudt ddi chimg duoc didu tri trudc bing dung moi. O Fig. 1, == twong ting
v6i scopolamin + JNJ 42153605; - - - twong (mg véi mot minh scopolamin; va — — —

tuong tng vai khong c6 thir thach nao.

Fig. 2 thé hién tic dung cua hop chit s6 1 (mg/kg p.o., 4 gidr trude thir nghiém) & cac
14n khao sat nhdnh méi so v6i nhanh quen thudc d6i v6i chuot trong diéu kién khong c6
mit hodc ¢6 mit PCP (0 (= chét dan thudc) hoic 0,75 mg/kg s.c., 0,5 gio trude thir
nghiém) trong mé cung chit V. Dit ligu dugc bdo cdo & dang gia tri trung binh £ SEM,
n = 12 con/nhém; ANOVA véi kiém dinh LSD-post hoc, p v6i nhanh quen thugc: ***
p<0,001, *<0,05.

Fig. 3 thé hién twrong tac ctia hop chét s6 1 véi reserpin & chudt. Pugc chi ra 13 tac dung
1én duong kinh con nguoi trude khi sit dung reserpin (Fig. 3a) va su dao ngugc ching
sa mi mit do reserpin gy ra (Fig. 3b), ching thu hep ddng tir (Fig. 3¢) va su giam dau
(Fig. 3d) duoc xéc dinh 1 gid sau khi dwa hop chét s6 1 vao qua dudng s.c. (40 thi bén
trai), 1 gio sau khi dua hop chét s6 1 vao quadu&mg p.o. (46 thi & giita) va 4 gid sau khi

dua ho*p chét s 1 vao qua dudng p.o. (40 thi bén phai).

Fig. 4 minh hoa viéc dat 16p ndo vung hai mi vao trong giéng chira chip sinh hoc MEA,
V6 60 X dién cyc diu 3D (cac ddu chim den). Céac vét thé hién dién thé dugc ghi nhén
& mdi dién cuc (Fig. 4a), va cac vét fEPSP bj bit giit clia cdc xung ghép cap duoc tach
sau 30 ms (Fig. 4b). Ché phdm dugc db ngfp dich ndo tiy nhéan tao (ACSF). (3D = ba
chiéu; fEPSP = field excitatory postsynaptic potentials (dién thé sau sinap kich thich

trudng); MEA = micro-electrode array (méang vi dién cuc); ms = mili gidy).

-6-
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Fig. 5 thé hién cach hop chét s§ 1 khdi phyc fEPSP bi giam bdi LY-354740 1uM trong
ving hdi ring ciia céc 16p ndo ving hai ma cia chudt. Fig. 5a: d 16n fEPSP (% duong
co s&) duge thé hién sau khi sir dung LY-354740 (1 pM), sau d6 12 hop chét sé 1 (10
uM), va sau d6 st dung chét dbi khang mGlu2 LY-341495, va cudi cing 14 rira troi. O
cudi cac thir nghiém, chit d6i khang AMPA CNQX (6-xyano-7-nitroquinoxalin-2,3-
dion, 50 uM) va axit kynurenic (1 mM) dugc bd sung lam ddi chiing dé chin fEPSP
C.Iirqc. diéu tiét bai glutamat. Fig. 5b: cac thir nghiém twong tu nhu dugc thé hién trén
Fig. 5a, nhung bidu dién c4c két qua PPR. Thanh sai sb biéu dién gia tri SEM ctia 17 16p
ddc lap tur 4 éon chudt SD. (ACSF = artificial cerebrospinal fluid (dich ndo tiy nhﬁn
tao); fEPSP = field excitatory postsynaptic potential (dién thé sau sinép kich thich
trudong); PPR = paired-pulse ratio (ty 1& xung ghép cip); SEM = standard error of the

mean (sai sO chun cia gia tri trung binh)).

Fig. 6 thé hién cach hgp chét sd 1 tao thuan loi cho viéc ting tiém lyc dai han trong viing
hdi ring cia 16p ndo ving hai ma cua chuft. Viéc giam sat ddp Gmg sau sinap trong 80

phat cho thdy sy cam ting LTP sau kich thich theta yéu (¢ 30 phat).

Fig. 6a: fEPSP trong dép (mg vdi kich thich theta yéu duéi cac diéu kién ddi ching (chat
dan thubc: vong tron mé) va sau khi sit dung hop chét s6 1 néng @6 10 pM (vong tron
lidn). Fig. 6b: PTP va LTP dudi cac diéu kién déi chimg va sau khi st dung hop chat sb
1 ndng d6 10 uM. Céc thanh sai s6 biéu thi SEM cuia 22 16p doc lap tir 4 con chudt SD.
LTP = téng tiém luc dai han; NAM = chit didu bién am lién két khac vi tri hdat tinh;
PTP = tiang tiém lyc sau theta; SEM = sai s6 tiéu chudn cua gia tri trung binh.
M0 ta chi tiét sang ché

Séang ché dé cép cu thé dén hop chét c6 cong thire (I) nhu duge néu & trén, va
dang ddng phan 13p thé ctia n6, trong d6

R! 1a phenyl hodc 2-pyridinyl, mdi nhém tiy ¥ dugc thé bing mot hogc nhidu
phén tir thé mdi phan tir thé doc 1ap duge chon tir nhém gdm halo, C1salkyl, mono- hodc

poly-haloCialkyl, -O-Cisalkyl, -Cisalkyl-O-Ci4alkyl, mono- hodc polyhaloC;.
salkyloxy, -Ci.salkyl-OH, mono- hogc poly-haloCisalkylthio, xyano, va —SF5; hodc la

106
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R? duoc chon tir
R®
R® | N R° RK@
P Z
: va :
trong d6 mdi R® va R® doc 1ap dugc chon tir nhom gbm hydro, halo, xyano, Ci.salkyl, -

Ci-4alkyl-OH, Cs.7xycloalkyl, mono- hodc poly-haloCi.4alkyl, -Ci.salkyl-O-Ci.4alkyl, -
O-Ci.salkyl, mono- hodc poly-haloCi.salkyloxy, va NR’R”;

trong d6 R’ dwoc chon tir hydro va Ci.salkyl;
R” dugce chon tir hydro va Ci.salkyl; hodc

R’ va R” cung véi nguyén tir nito ma chung gén vio tao thanh nhém di vong dugc chon
tir nhém gdm 1-azetidinyl, 1-pyrolidinyl, va 1-piperidinyl; trong d6 mdi nhém trong sd

céc nhom di vong nay c6 thé tily y duoc thé bang phén tir thé halo;
R3 duge chon tir hydro va Cr.salkyl;

R* dugc chon tir nhém gdm hydro, Ci-salkyl, mono- hodc poly-haloC.salkyl, -Cisalkyl-
O-Ci.salkyl, va -Ci4alkyl-OH;
va N-oxit, va mubi dugc dung va solvat cia nd.

Theo phuong an b sung, sang ché dé cap dén hop chit c6 cong thirc (I) nhur dugc
néu & trén, va dang ddng phan lap thé cta nd, trong d6
‘ R! 1a phenyl tuy y dugc thé bing mot, hai hoic ba phan tir thé, mdi phin tir thé
ddc 1ap dugc chon tir nhom gbm halo, C1.salkyl, mono- hogc poly-haloCi.salkyl, -O-Ci.
salkyl, -Ci.alkyl-O-Ci4alkyl, mono- hodc poly-haloCi.4alkyloxy, mono- hodc poly-
haloCi-salkylthio, xyano, va —SF5;

hogc 2-pyridinyl tiy y dugc thé bing mot hodc hai phén tir thé, mdi phan tir thé
doc 1ap duge chon tir nhom gbm halo, Cisalkyl, mono- hodc poly-haloCi.4alkyl, va -O-

Cialkyl;

2 !
R Ia !
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trong d6 mdi R’ va R6 doc 14p dugc chon tir nhém gdm hydro, halo, xyano, Cialkyl,
Cs.7xycloalkyl, mono- hodc poly-haloCi.salkyl, -O-Ci-salkyl, mono- hodc polyhaloCi.
salkyloxy, va NR’R”;

trong d6 R’ dugc chon tir hydro va Ci.salkyl;

R” dugce chon tir hydro va Cisalkyl; hodc

R’ va R” cung vGi nguyén tir nito ma chung gén vio tao thanh nhém di vong dugc chon
tir nhém gdm 1-azetidinyl, 1-pyrolidinyl, va 1-piperidinyl; trong d6 mdi nhém trong sb
cac nhém di vong nay c6 thé tiy y dugc thé bang phan ti thé halo;

R3 dugc chon tir hydro va Cralkyl;

R* dugc chon tir nhom gém Ci-salkyl, mono- hoic poly-haloCi.salkyl, va -Ci.4alkyl-O-
Ciaalkyl; cu thé >CRPR* dugc chon tir nhém gdém >CH(CHs), >CH(CH.CHy),
>CH(CH2F), va >CH(CH>OCH3);

va N-oxit, va muéi dugc dung va solvat cua no.

Theo phuong 4n bd sung, sang ché dé cap dén hop chit c6 cong thirc (I) nhu
dugc néu & trén, va dang ddng phan lap thé cua né, trong d6 R! 14 phenyl tiy y duge thé
bang mot, hai hodc ba phin tir thé, m&i phan tit thé doc 1ap duge chon tir nhom gdbm
halo, Ci.salkyl, poly-haloCialkyl, -O-Ci.alkyl, -Cisalkyl-O-Ci4alkyl, poly-haloCi.
salkyloxy, poly-haloCi.salkylthio, xyano, va —SF35; '

hodc 2-pyridinyl tly ¥ dugc thé bing mot hodc hai phan tir thé, mdi phan ti thé
doc 1ap dugce chon tir nhom gdm halo, Ci.salkyl, mono- hodc poly-haloCi.salkyl, va -O-
Cisalkyl;
R%_N._R®
| AN
Z
2 .
R 1a '
trong d6 mdi R® va R® doc 1ap duge chon tir nhém gdm hydro, xyano, Ci-salkyl, poly-
haloC1-4a1ky1, -O-Cialkyl, va NR’R”;
trong d6 R’ dugc chon tir hydro va Cisalkyl;
R” 1a Ci.salkyl; hodc

R’ va R” cung véi nguyén tlr nito ma ching gén vao tao thanh 1-azetidinyl;

-0
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R3 dugc chon tir hydro va Cialkyl;

R* duogc chon tir nhém gdm Cisalkyl, mono- hodc poly-haloCi.salkyl, va -Ci.salkyl-O-
Cisalkyl; cu th8 >CR3R* dugc chon tr nhém gdm >CH(CH3), >CH(CH,CH3),
>CH(CH,F), va >CH(CH2OCHz);

va N-oxit, va mudi dugc dung va solvat cia no.

Theo phuong é4n bd sung, sang ché dé cap dén hop chét c6 cong thire (I) nhu duge

néu & trén, va dang déng phan 1ap thé cta no, trong d6
R! dugc chon tir

(2) phenyl dugc thé dugc chon tir nhém gdm

FaC@ F3CO\© CI\©

F cl

F5S\© F4C- i FsC. t

CN ~o

F3C\© F4C. t F3C- t

-0 Cl CF;

O O O
S g o va

(b) 2-pyridinyl duoc thé dugc chon tir nhém gdm
N N
FaC . (0] (0]
| N FsC N Cl N
s | P ‘ | P
. iv3

.
b b

R? dugc chon tir nhom

-10-



\_Z
e
\_Z

CF3 ~o “NH
| =N SN SN
N ,,.I §Z ,,'| %

>

£

J
\

\_/

\

_Z
=0

CN NH
| N | SN | SN
p LN . v .
o P . . ;va - P4 CN

R3 duogc chon tir hydro va Ci.salkyl;
R* dugc chon tir nhom Cisalkyl, mono- hodc poly-haloCi.4alkyl, va -Ci-salkyl-O-Ci.
salkyl; cu thé >CR3R* dugc chon tir nhém gdbm >CH(CHs), >CH(CH2CHj), >CH(CH2F),
va >CH(CH20OCH3);
va N-oxit, va mudi duoc dung va solvat clia no.

Theo phuong 4n bd sung, sang ché dé cap dén hop chét dugc chon tir nhém
gbm
(75)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Etoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-[3-Metoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-7-Metyl-3-pyridin-4-yl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
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(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[ 5-(triflometyl)pyridin-2-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-[6-Etoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(pentaflo-A°-sulfanyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[3-metyl-4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo|1 ,5-a]pyrazin—4(5H)—on; '

(7S)-5-[3 -Clo-4-(triﬂometyi)phenyl]-7 -metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Flo-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-Clo-3-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-[(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-4-0x0-6,7-dihydropyrazolo[ 1,5a]pyrazin-
5(4H)-yl]-2-(triflometyl)benzonitril;
(7S)-3-(2-Metoxypyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-(2-Etylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7 S)-S -[3-Clo-4-(triflometyl)phenyl]-3-(2,6-dimetylpyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2,6-dimetylpyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
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(7S)-3-[2-(Etylamino)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(75)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometoxy)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(79)-3-[2-(Dimetylamino)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(5-Clo-6-etoxypyridin-2-y1)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(metylamino)pyridin-4-yl1]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2-metoxypyridin-4-yl)-7-metyl-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on; '
(7S)-7-Metyl-3-(2-mety1pyridin-4-y1)-5-{4-[(triﬂometyl)sulfanyl]phenyl}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; -
4-{(7S)-7-Metyl-4-0x0-5-[4-(triflometyl)phenyl]-4,5,6,7-tetrahydropyrazolo[1,5-
a|pyrazin-3-yl}pyridin-2-carbonitril;
(78)-5-[3-Clo-4-(triflometyl)phenyl]-3-(2-metoxypyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-3-[2-(metylamino)pyridin-4-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(75)-3 -(2—Azetidin— 1-ylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; ' |
(7S)-7-Metyl-5-[4-(triflometyl)phenyl]-3-[2-(triflometyl)pyridin-4-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
4-{(7S)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-4-ox0-4,5,6,7--
tetrahydropyreizolo[ 1,5-a]pyrazin-3-yl}-6-(metylamino)pyridin-2-carbonitril;
(7S)-3-(2-Metoxypyridin—4-yl)-5-[3-metoxy-4-(triﬂometyl)phenyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(75)-5-[3-F 10-4;(triﬂometyl)pheny1] -7-metyl-3-[2-(metylamino)pyridin-4-yl]-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; va
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[5-(triflometyl)pyridin-2-y1}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
va N-oxit, va mudi dugc dung va solvat cua no.

Theo phuong 4n bd sung, sang ché d& cap dén hop chit dugc chon tlir nhém
gbm
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on, hodc mudi hydroclorua, hoic mudi sulfat,
hoédc mudi metansulfonat, hoic mubi maleat cta no;
(7S)-5-|3-Etoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7 S)-5-(4-Clophenyl)-7-metyl-3-(2—mety1pyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyraziri-4(5H)-on'hoéc mudi hydroclorua ciané;
(7S)-5 -[3-Metoxy-4-(triﬂometyl)phenyl]-7-metyl-3-(2-metylpyridin—4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hodc mudi hydroclorua ctia né;
(7S)-7-Metyl-3-pyridin-4-yl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-
a|pyrazin-4(5SH)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[5-(triflometyl)pyridin-2-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S) -5-(3,4-Diclophenyl)- -7-metyl-3-(2-metylpyridin-4-yl)-6,7- d1hydropyrazolo[1 5-
a]pyrazin-4(5H)-on hodc mudi hydroclorua ctia né;
(75)-5-[6-Etoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on; ' '
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5 -[4-(pentaflo-A®-sulfanyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[3-metyl-4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hozc mudi hydroclorua ctia noé;

(7S)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
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(7S)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Flo-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-Clo-3-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-[(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-4-oxo-6,7-dihydropyrazolo[1,5a]pyrazin-
5(4H)-yl]-2-(triflometyl)benzonitril;
(7S)-3-(2-Metoxypyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-(2-Etylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(75)-5 -[3-Clo-4-(triflometyl)phenyl]-3-(2,6-dimetylpyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2,6-dimetylpyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-[2-(Etylamino)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(75)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometoxy)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(7S)-3- [2-(Dimetylamino)pyridin—4-yl]-7-mety1-5 -[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(5-Clo-6-etoxypyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(7S)-7-Metyl-3- [2-(metylamino)pyridin-4-yl]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2-metoxypyridin-4-yl)-7-metyl-6,7-dihydropyrazolo[ 1,5-
a|pyrazin-4(5H)-on;
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(75)-7-Metyl-3-(2-metylpyridin-4-y1)-5-{4-[(triflometyl)sulfanyl]phenyl}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hodc mudi hydroclorua ctia n6;
4-{(7S)-7-Metyl-4-ox0-5-[4-(triflometyl)phenyl]-4,5,6,7-tetrahydropyrazolo[1,5-
a]pyrazin-3-yl}pyridin-2-carbonitril;
(75)-5-[3-Clo-4-(triflometyl)phenyl]-3-(2-metoxypyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-3-[2-(metylamino)pyridin-4-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(75)-3-(2-Azetidin-1-ylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-5-[4-(triﬂometyl)phenyl]-3-[2-(triﬂometyl)pyridin—4-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; |
4-{(78)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-4-0x0-4,5,6,7-
tetrahydropyrazolo[l,5-a]pyrazin-3-yl}-6-(mety1amino)pyridin-2-carbonitril;
(7S)-3-(2-Metoxypyridin-4-yl)-5-[3-metoxy-4-(triflometyl)phenyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; |
(78)-5-[3-Flo-4-(triflometyl)phenyl]-7-metyl-3-[2-(metylamino)pyridin-4-y1]6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on; va
(75)-7-Metyl-3-(2-metylpyridin-4-y1)-5-[5-(triflometyl)pyridin-2-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on.

Theo phuong 4n bd sung, sang ché d& cap dén hop chit c6 cong thire (I) nhu dugce

néu & trén, va dang dong phén 1ap thé cia né, trong d6

R! 1 phenyl, tily ¥ duoc thé bing mot, hai hoic ba phan tir thé, mdi phan tir thé doc 1ap

duoc chon tir nhém gém halo, Cialkyl, poly-haloCi.4alkyl, -O-Ci-salkyl, -Ci4alkyl-OH

va xyano; hodc

2-pyridinyl, dugc thé béng mot hodc hai ph?m tr thé, mbi ph?m ttt thé doc 1ap dugc chon

tir nhom gdm halo, poly-haloCi.salkyl, va -O-Ci.salkyl;
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R?1a
trong d6 R% dugc chon tir hydro va Ci.salkyl, va R® dugc chon tir nhém gdm hydro, Ci.

RGb
R5b
)
=

trong d6 mot trong sd R va R® 1a hydro, va R hodc R® con lai 1a Ci-salkyl;

salkyl, -Cisalkyl-O-Ci.salkyl, -OCi.salkyl, va -Ci-4alkyl-OH; hodc

R3 dugc chon tr hydro va Cl-4alkyl;

R* dugc chon tir nhém g6m hydro, Cisalkyl, mono- hogc poly-haloCi-salkyl, va -Ci-
salkyl-O-Cialkyl; cu thé >CR’R* dwgc chon tir nhom gdbm >CH,, >CH(CHs),
>CH(CH2CH3), >CH(CH2F), >CH(CH,OCH3) va >C(CHa)2;

va N-oxit, va mudi dugc dung va solvat cua nd.

Theo phuwong 4n bd sung, sang ché @& cap dén hop chit c6 cong thirc (I) nhu dugce

néu & trén, va dang dong phan lap thé ciia no, trong d6

R! 14 phenyl, tiy y dugc thé bing mét, hai hoic ba phin tir thé, mbi phén tir thé doc 1ap
duoc chon tir nhém gém flo, clo, metyl, CF3, -O-CHj;, -O-CH2CH3, xyano, -
CH(CHj3)(OH); hodc

2-pyridinyl, dugc thé bing mot hoic hai phan tir thé, mdi phén tir thé doc 1ap dugc chon
tir nhém gdm flo, clo, CF3, va -O-CH2CHs;

2
R la
trong d6 R%* dugc chon tir hydro va metyl, va R% dugc chon tir nhém gdm hydro, metyl,

RGb
5b
R | NN
=

trong d6 mot trong sé R va R® 1a hydro, va R*® hogc R con lai 1a metyl;

-CH,-O-CHj3, -O-CH3, va -CH»>-OH; hodc
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R3 dugc chon tir hydro va Crsalkyl;

R* dugc chon tir nhém gdm hydro, Ci4alkyl, mono- hodc poly-haloCi.salkyl, va -Ci.
salkyl-O-Ci.salkyl; cu thé >CR3R* dugc chon tir nhom géln >CH,, >CH(CH3),
>CH(CH,CH3), >CH(CH2F), >CH(CH20CH3) va >C(CHa)2;

va N-oxit, va muoi dugc dung va solvat cua no.

Theo phwong 4n bd sung, séng ché dé cap dén hop chit c6 cong thirc (I) nhu

dwoc néu & trén, va dang ddng phéan 1ap thé ciia né, trong d6

1
R 1a

(a) phan tir thé phenyl dugc chon tir nhém gbm

. Fﬁ)

Cl

o, &

.
b

F3C\© /o\©
‘ \/O\© )\ o
NC\©
0

HO

F
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hodc

(b) phin tit thé 2-pyridinyl duge chon tir nhém gbm

N
FsC XN 0 Cl XN
| F3C \N |
P | N
2 N b
A
F o™
\/O B =N
B G\
Z ;3 va \
Cl ;
R5a N R6a

.
R 1la
trong d6 R* dugc chon tr hydro va metyl, va R® dugc chon tir nhém gdm hydro, metyl,

R6b
5b
R | NN
=

trong d6 mot trong s& R%® va R® 13 hydro, va R® hodc R® con lai 1a metyl;

-CH,-O-CH3, -O-CH3, va -CH,-OH; hodc

R3 dugc chon tir hydro va Crsalkyl,

R* dugc chon tir nhém gdm hydro, Cialkyl, mono- hodc poly-haloCi.alkyl, va-Ci-
salkyl-O-Cr.aalkyl; cu thé >CR’R* dugc chon tir nhom gbm >CH,, >CH(CHj3),
>CH(CH,CH3), >CH(CH.F), >CH(CH20CH3) va >C(CH3)a;

va N-oxit, va mudi dugc dung va solvat cia no.
Theo phuong 4n b6 sung, sang ché dé cap dén hop chat dugc chon tir nhom gém

(78)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7S)-7-Metyl-3-pyridin-4-yl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
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(7S)-3-[2-(Metoxymetyl)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-7-Metyl-3-(5-metylpyridin-3-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7R)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5 -a]pyrazin-4(5H)-on;
(7R)-5-[3-Etoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
5-[3-Etoxy-4-(triflometyl)phenyl]-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;

(75)-5-(4-Metoxy-3,5-dimetylphenyl)-7-metyl-3 -(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(6-metylpyridin-3-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(4-Metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
3-(2-Metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5a]pyrazin-
4(5H)-on; |
(79)-5-(3,4-Dimetoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(75)-3-(2-Metoxypyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

7 S)-7-Metyl-5-(4-metylphenyl)-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-7-Metyl-5-[3-(1-metyletoxy)phenyl]-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
4-[(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-4-ox0-6,7-dihydropyrazolo[ 1,5a]pyrazin-
5(4H)-yl]benzonitril;

(7S)-5-(4-Etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
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a]pyrazin-4(5H)-on;
(75)-5-(3,5-Diflophenyl)-7-metyl-3-(2-metylpyridin-4-yl1)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3-Etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diflo-5-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-5-(3-Flo-5-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(78)-7-Metyl-3-(2-metylpyridin-4-yl)-5-phenyl-6,7-dihydropyrazolo[ 1,5a]pyrazin-
4(5H)-on;

(7S)-5-[4-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on; '
(7R)-5-(3,4-Diclophenyl)-7-(flometyl)-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7R)-5-(3,4-Diclophenyl)-7-(metoxymetyl)-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-[2-(hydroxymetyl)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7R)-7-Etyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(metylamino)pyridin-4-yl]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-2-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; ‘
(7S)-5-(2,4-Diclophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
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7,7-Dimetyl-3-(2-metylpyridin-4-yl1)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-2-metylphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(78)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[ 5-(triflometyl)pyridin-2-yl1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(5-Clopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;

(7S)-7-Metyl-3-pyridin-4-yl-5-[ 5~(triflometyl)pyridin-2-yl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(75)-5-(5-Etoxy-6-flopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[ 5-(triflometyl)pyridin-2-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-(3-C10-6-etoxypyridin—Z-yl)-7-mety1-3-(2-mety1pyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on; va

(7S)-5 -[6-Etoxy-5 -(triflometyl)pyridin-2-y1]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

va N-oxit, va mudi duge dung va solvat ciia né.

Theo phuong an bd sung, sang ché dé cap dén hop chit dugc chon tir nhém gdm
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflomety)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on, hodc mubi hydroclorua, hodc mubi sulfat,
hodc mudi metansulfonat, hoic mudi maleat ctia no;
(7S)-7-Metyl-3-pyridin-4-yl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(78)-3-[2-(Metoxymetyl)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hodc mudi hydroclorua ctia né;

(78)-7 -Metyl-3-(5-metylpyridin-3-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
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(7R)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7R)-5-[3-Etoxy-4-(triflometyl)phenyl]-7 -metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-[3-Etoxy-4-(triflometyl)phenyl]-3-(2-metylpyridin-4-y1)-6,7dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(4-Metoxy-3,5-dimetylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-7-Metyl-3-(6-metylpyridin-3-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7 S)-S -(4-Metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5~
a]pyrazin-4(5H)-on;

3 _-(2-Mety1pyridin-4 -yl)-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5a]pyrazin-
4(5H)-on; o
(7S)-5-(3,4-Dimetoxyphenyl)-7-metyl-3-(2-mety1pyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a] pyrazin-4(5H)-on; |
(7S)-3-(2-Metoxypyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on; ‘ '
(7S)—7-Metyl-5-(4-metylphenyl)—3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-7-Metyl-5-[3-(1-metyletoxy)phenyl]-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hodc mudi hydroclorua ciia nd;
4-[(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-4-ox0-6,7-dihydropyrazolo[ 1,5a] pyrazin-
5(4H)-y1]bénzonitril; |
(7S)-5-(4-Etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on hodc mudi hydroclorua ctia né;
(7S)-5-(3,5-Diflophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;

(7 S)-‘S -(3-Etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
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a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diflo-5-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3-Flo-5-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-y1)-5-phenyl-6,7-dihydropyrazolo[ 1,5a]pyrazin-
4(5H)-on;
(7S)-5-[4-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7R)-5-(3,4-Diclophenyl)-7-(flometyl)-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7R)-5-(3 ,4-Diclophenyl)-7-(metoxymetyl)-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(75)-5-(3,4-Diclophenyl)-3-[2-(hydroxymetyl)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7R)-7-Etyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(metylamino)pyridin-4-yl]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(7S)-5- [3 -(1 -Hydroxyetyl)phenyl] -7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-2-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(2,4-Diclophenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on; '
7,7-Dimetyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-2-metylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
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(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[5-(triflometyl)pyridin-2-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-5-(5-Clopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-pyridin-4-yl-5-[5-(triflometyl)pyridin-2-yl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5SH)-on;
(7S)-5-(5-Etoxy-6-flopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(78)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[5-(triflometyl)pyridin-2-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(78)-5-(3-Clo-6-etoxypyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; va
(78)-5-[6-Btoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on; ‘
va mudi duge dung va solvat cia no.

Theo phuong an b sung, sang ché d& cap dén hop chét dwgc chon tir nhém bao
gbm
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on, hodc mudi hydroclorua, hogc mudi sulfat,
hodc mubi metansulfonat, ho#ic mudi maleat ctia no;
(7S)-7-Metyl-3-pyridin-4-yl-5-[4-(triﬂomety1)phenyl]-6,7-dihydropyrazolo[1,5 -
a|pyrazin-4(SH)-on;
(7S)-3-[2-(Metoxymetyl)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hodc mudi hydroclorua ctia né;
(7R)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7R)-5-[3-Etoxy-4-(triflometyl)phenyl]-7 -metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

5-[3-Etoxy-4-(triflometyl)phenyl]-3 -(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[1,5-
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a]pyrazin-4(5H)-on;
(7S)-5-(4-Metoxy-3,5-dimetylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-7-Metyl-3-(6-metylpyridin-3-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(4-Metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
3-(2-Metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5a]pyrazin-
4(5H)-on;

(7S)-5-(3,4-Dimetoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-(2-Metoxypyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-7-Metyl-5-[3-(1-metyletoxy)phenyl]-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on hodc mudi hydroclorua ctia né;
4-[(78S)-7-Metyl-3-(2-metylpyridin-4-yl)-4-oxo0-6,7-dihydropyrazolo[ 1,5a]pyrazin-
5(4H)-yl]benzonitril;
(7S)-5-(4-Etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on hodc mudi hydroclorua ciia no;
(7S)-5-(3,5-Diflophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3-Etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diflo-5-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(3-Flo-5-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
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(7R)-5-(3,4-Diclophenyl)-7-(metoxymetyl)-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-[2-(hydroxymetyl)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(metylamino)pyridin-4-yl]-5-[4-(triflometyl)phenyl1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-(4-Clo-2-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(2,4-Diclophenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
7,7-Dimetyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(4-Clo-2-metylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(7 S)-7-Metyl-3-(2-mety1pyridin—4-yl)-5 -[5-(triflometyl)pyridin-2-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(5-Clopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
a|pyrazin-4(5H)-on;

(7S)—7-Metyl-3-pyridin—4-y1—5 -[5-(triflometyl)pyridin-2-yl1]-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(5-Etoxy-6-flopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[ 5-(triflomety)pyridin-2-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(75)-5-(3-Clo-6-etoxypyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-

dihydropyrazolo[1,5-a]pyrazin-4(SH)-on; va
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(7S)-5-[6-Etoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on.

Theo phuong é4n bd sung, sang ché dé cap dén hop chét c6 cong thire (I) nhu dugc
néu & trén, va dang déng phan lap thé ctia né, trong d6
R! 1 phenyl, tiy y duoc thé bing mot hodc nhidu phan tir thé, mdi phén tir thé doc 1ap
dugc chon tir nhém gdm halo, Cialkyl, mono- hodc poly-haloCi.4alkyl, -O-Cisalkyl,

)

mono- hodc poly-haloCi.salkyloxy, xyano va —SF5; hodc 1a

R? dugc chon tir

R6
RA_Ng R RALA \
Yealine
] va |
trong d6 mbi R® va R® doc 1ap dwoc chon tir nhém gdm hydro, Ci.salkyl, mono- hodc

poly-haloCi.salkyl, -Ci4alkyl-O-Ci.4alkyl, -O-Ci.4alkyl, va NR’R”;
trong d6 R’ dugc chon tir hydro va Cisalkyl;

R” dugc chon tir hydro va Ci.salkyl;

R3 dugc chon tir hydro va Cir.4alkyl;

R* dugc chon tir nthém gdm hydro, Ci-salkyl, mono- hodc poly-haloCialkyl, -Cr.salkyl-
O-Ci.salkyl, va -Cisalkyl-OH;

va mudi dugc dung va solvat cia no.

Theo phuong 4n bd sung, sang ché @& cap dén hop chat c6 cong thirc (I) nhu dugc

néu & trén, va dang ddng phan 1ap thé cta no, trong d6

R! 1a phenyl, tily ¥ dugc thé bing mot hogic nhidu phan tir thé, mdi phan tir thé doc 1ap
dugc chon tir nhém gbm halo, Cialkyl, mono- hodc poly-haloCi.salkyl, -O-Ci.salkyl,

2

|
mono- hodc poly-haloCisalkyloxy, xyano va —SF5; hodc la ZNo , cu thé 1a

“C[Z];
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R? dugc chon tir

R6

RA__N__R® RO
B B
P4 =

va
trong d6 mdi R® va R® doc 14p dugc chon tir nhém gdm hydro, Cisalkyl, -Ci4alkyl-O-
Ci.salkyl, -O-Ci4alkyl, va NR’R”;

trong d6 R’ 14 hydro;

R” 1a hydro;

R3 dugc chon tir hydro va Cisalkyl;

R* dugc chon tir nhém gbém hydro va Cisalkyl;
va mudi dugc dung va solvat clia né.

Theo phuong 4n bd sung, sang ché @& cap dén hop chét c6 cong thirc (I) nhu dugce

néu & trén, va dang ddng phén 14p thé ciia né, trong d6

R! 14 phenyl, thy ¥ duoc thé bing mot hodc nhidu phan tir thé, mdi phan tir thé doc 1ap

dugc chon tir nhom gdm halo, Cisalkyl, poly-haloCi.salkyl va —SF5;

R? dugc chon tir

) R6
R&__N__R® R®
B B
P =

va
trong d6 mdi R® va R® ddc 14p dugc chon tir nhém gdm hydro, Cr.alkyl va -O-Cuaalkyl;
R3 duge chon tir hydro va Cisalkyl;

R* 12 hydro;

va mudi dugc dung va solvat clia no.

* Theo phuong 4n bd sung, séng ché @& cap dén hop chét c6 cong thire (I) nhu duoc

néu & trén, va dang ddéng phan lap thé cua no, trong d6

R! 1 phenyl, tiiy y dwoc thé bing mdt hogc nhidu phin tir thé, mdi phan ik thé doc 1ap
dugc chon tir nhém gdm halo, Ci.4alkyl, poly-haloCi.salkyl va —SF5;
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2
R duogc chon tir

RG
RX_ _N._ _R® R®
B N
P P~

| va !
trong d6 mdi R’ va Ré doc 1ap duge chon tir nhém gdm hydro, Cialkyl va -O-Ciaalkyl;
R3 1a hydro;
R* dugc chon tir hydro va Cisalkyl; |

va mudi dugc dung va solvat cua no.

Theo phwong 4n bd sung, sang ché @& cap dén hop chét c6 cong thire (I) nhu duge

néu & trén, va dang ddng phan 1ap thé cia né, trong d6

R!l1a phenyl,A duoc thé bang mét, hai hoic ba phén tir thé, mdi phén tir thé doc 1ap duoe

chon tir nhém gbm halo, va poly-haloCi.salkyl;
R%_N._R®
I N
o

2 i
R 1a !
trong d6 mdi R® va R® ddc 1ap dugce chon tir nhém gdm hydro, Cialkyl, -O-Cusalkyl, va
NR,R”;
trong d6 R’ 1a hydro;
R” 1a Cisalkyl;

R? 1a hydro;
R* 12 hydro hodc Cisalkyl; cu thé R* 13 Cralkyl;

va mudi dugc dung va solvat cua no.

Theo phuong 4n b sung, R! dugc chon tir nhém gdm

F Cl

F30\© FaC- i F3Cs t

b b
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FsS
~. . “;

Cl CF3

vy va s

va céc bién con lai 13 nhu duge néu trong cong thirc (I) trong ban md ta.
Theo phuong 4n b sung, R! duge chon tir nhém gbdm
F Cl
F
3C© F3C\© F3C\©
o T Ty va

CF3
Cl

~
o

b
va c4c bién con lai 13 nhu duge néu trong cong thirc (I) trong ban mo ta;

va mudi dugc dung va solvat cua nd.

Theo phuong an khéc, sang ché d& cap dén hop chét c6 cong thire (I) nhu dugc
néu trong ban md ta, trong d6 R® 14 hydro va R* 1a phan tir thé khac hydro ¢6 cAu triic
nhu dugc md ta trong cong thic (I') dudi day, trong d6 16i 6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on, R! va R? nim trén cling mit phing hinh v& va R* nho 1én trén mit
phing hinh v& (lién két dugc thé hién bing hinh ném in dém), va céc bién con lai 1 nhu
duoc néu trong cong thie (I) trong ban mod ta |

1 i R?
R\N)%
4
N~N

R® @).

Van theo phuong 4n khéc, sang ché @& cap dén hop chit co cong thirc (I) nhu
dugc néu trong ban md ta trong d6 R* 1a hydro va R® 1a phén tir thé khac hydro, vi du
phén tir thé Cralkyl c6 cAu tric nhu dugc md ta trong coéng thirc (I°) dudi day, trong
d6 161 6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on, R! va R ndm trén cling mit phing
hinh v& va R3 nho 1én trén mit phéng hinh v& (lién két dugc thé hién béng hinh ném in

dam), va cac bién con lai 12 nhu duge néu trong cong thire (1) trong ban mo ta
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Rz
1
R\NM
/4
N\N

0
R3 (I”).

Theo phuong 4n bd sung, sang ché d& cap dén hop chat c6 cong thirc (I’) nhu
duoc néu & trén, va dang déng phén 1ap thé cta né, trong d6 R! 1a phenyl, duoc thé bang
mdt hodc hai phan tir thé, mdi phin tir thé doc 1ap duge chon tir nhém gbm halo, va

poly-haloCi.salkyl;
RA_N._R®
I N
Z
2 i
R 1a '
trong do mdi R® va R® @oc 1ap dugc chon tir nhom gém hydro, Ci.salkyl, -O-Ci.salkyl,
va NR’R”;
trong d6 R’ 14 hydro;
R” 1a Ci.4alkyl;
R* 12 hydro hoic Ci.salkyl; cu thé R* 13 Cr.alkyl, cu thé hon 1a metyl;
va mubi duge dung va solvat cia no.

Theo phuong an bd sung, sang ché d& cap dén hop chét c¢6 cong thirc (I’) nhu
duoc néu & trén, va dang déng phén 14p thé cua né, trong d6 R! 1a phenyl, dugc thé bang
mot hodc hai phﬁn tir thé, mdi phé‘m ttr thé doc 1ap duoc chon tir nhom gbm halo, va

poly-haloCi.4alkyl;
RA_N._R®
| N
U
2 |
R 1a '

trong d6 mot trong sb R® va R 1a hydro hogc metyl, cu thé 1a hydro; va R’ hodc R® con

lai dugc chon tir nhém gdm Cisalkyl, -O-Craalkyl, va NR’R”;
trong d6 R’ 1a hydro;
R” 1a Calkyl;

R* 14 hydro hodc Cialkyl; cu thé R* 1a Cr.salkyl, cu thé hon 13 metyl;
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va mudi duoc dung va solvat ctia né.

Hop chit cu thé theo séng ché gbm:
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-pyridin—4-yl-5-[4-(triﬂometyl)pheny1]-6,7-dihydfopyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7S)-7 -Metyl-3-(2-metylpyridin-4-y1)-5-[4-(pentaflo-A°-sulfanyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[ 3-metyl-4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)—5-(3,4-Dicldpheny1)-7-fnetyl-3-(2-mety1pyridin-4-y1)—6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)—on;
(7S)-5-(4-Clo-3-metylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Etoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; |
(7S)-5-[4-Clo-3-(triﬂometyl)phenyl]-7-metyl—3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-5-[3-Flo-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
7-Metyl-3-(2-metylpyridin-4-y1)-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(78)-5-[3-Metoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-[(7S)-7-Metyl-3-(2-mety1pyridin-4-yl)-4-oxo-6,7-dihyd1'opyrazolo[1,5a]pyrazin-
5(4H)-yl1]-2-(triflometyl)benzonitril,
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(7S)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3-Cliophenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3-Clo-4-etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-3-etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-3-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; ‘
(78)-5-(3-Clo-4-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; ‘
(7S)-5-(4-Flo-3-metylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-[2-(Metoxymetyl)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[3-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(5-metylpyridin-3-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7VS)-5-(3 ,4-Diflophenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on; | |
(7R)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyfazolo [1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-(Diflometoxy)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5 -a]pyrazin-4(5H)-on; '

(7 S)—5-(4-F10phenyl)-7-metyl-3 -(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[1,5-
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a]pyrazin-4(5H)-on;
(78)-3-(5,6-Dimetylpyridin-3-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)—5_-(4-Clo-2-ﬂophenyl)-7—metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5SH)-on;
(7R)-5-[3-Etoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-pyridin-3-yl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
5-[3-Etoxy-4-(triflometyl)phenyl]-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(4-Metoxy-3,5-dimetylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-5-(3-Flo-4-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

7 S)-7-Metyl-3-(6-metylpyridin-3 -yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-3-(6-Aminopyridin-3-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(4-Metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7 -dihydropyrazolo[1,5-
a|pyrazin-4(5H)-on;

5-[3-Flo-4-(triflometyl)phenyl]-3-(2-metylpyridin-4-y1)-6,7 dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;

3-(2-Metylpyridin-4-y1)-5-[4-(triflometyl)phenyl]-6,7 -dihydropyrazolo[1,5a]pyrazin-
4(5H)-on;

(7S)-5-(3,4-Dimetoxyphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(7 S);S -(2,3-Dihydro-1 ,4-benzodioxin-6-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

-35-



28393

(7S)-5-[3-clo-4-(triflometyl)phenyl]-3-(2,6-dimetyl-4-pyridyl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(78)-3-[2-(etylamino)-4-pyridyl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(75)-3-(2-metoxy-4-pyridyl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(78)-3-(2-etyl-4-pyridyl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7dihydropyrazolo[ 1,5-
a]pyrazin-4-on;
(7S)-5-(3,4-diclophenyl)-3-(2,6-dimetyl-4-pyridyl)-7-metyl-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4-on;

(75)-5-[3 -(2-Floetoxy)-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[l ,5-a]pyrazin-4(5H)-on;
(7S)-3-(2,6-dimetyl-4-pyridyl)-5-[3-etoxy-4-(triflometyl)phenyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;

(75)-5-[3 -clo-4-(triflometyl)phenyl]-7-metyl-3-(4-pyridyl)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4-on;
(7S)-3-(2,6-dimetyl-4-pyridyl)-5-[3-metoxy-4-(triflometyl)phenyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
7-(flometyl)-3-(2-metyl-4-pyridyl)-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-
a]pyrazin-4-on;

(7S)-3 -(2,6—dimety1-4-pyridy1)-7-mety1-5-[4-(pentaﬂo-ké-sulfanyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-5-[4-clo-3-(triflometyl)phenyl]-3-(2,6-dimetyl-4-pyridyl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(78)-5-[3-etoxy-4-(triflometyl)phenyl]-7-metyl-3-(4-pyridyl)-6,7 -dihydropyrazolo[1,5-
a]pyrazin-4-on; -
(7S)-7-metyl-5-[4-(pentaflo-AS-sulfanyl)phenyl]-3-(4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on; |

(7S)-5-(3,4-diclophenyl)-7-metyl-3 -(4-pyridyl)-6,7-dihydropyrazolo[1,5a]pyrazin-4-
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on;

(7S)-7-metyl-3-(2-metyl-4-pyridyl)-5-[3-(triflometoxy)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
5-[(7S)-3-(2,6-dimetyl-4-pyridyl)-7-metyl-4-0xo0-6,7-dihydropyrazolo[ 1,5a]pyrazin-5-
yl]-2-(triflometyl)benzonitril;

(78)-5-[3 -flo-4-(triflometyl)phenyl]-7-metyl-3-(4-pyridyl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4-on;
(7S)-3-(2,6-dimetyl-4-pyridyl)-5-[3-flo-4-(triflometyl)phenyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-5-(4-Clo-3-flophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(78)-5-(3-clo-5-flo-phenyl)-7-metyl-3-(2-metyl-4-pyridyl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4-on;

(7S)-5- [3 -metoxy-4-(triflometyl)phenyl]-7-metyl-3-(4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on,
(7S)-5-(4-isopropylphenyl)-7-metyl-3-(2-metyl-4-pyridyl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4-on;
(7S)-7-metyl-3-(2-metyl-4-pyridyl)-5-(4-propylphenyl)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4-on;
(7S)-5-[4-Flo-3-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-[4-clo-3-(triflometyl)phenyl]-7-metyl-3-(4-pyridyl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4-on;
(78)-5-[3-(diflometoxy)-5-flo-phenyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
7-etyl-3-(2-metyl-4-pyridyl)-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a|pyrazin-4-on;
(7S)-3-(2-Aminopyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
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(7S)-5'-(4-clophenyl)-3-(2,6-dimetyl-4-pyridy1)-7-metyl-6,7-dihydropyrazolo[1,5-
a]pyrazin-4-on;
(7S)-5-(4-clophenyl)-7-metyl-3-(4-pyridyl)-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4-on;
5-[3-Etoxy-4-(triflometyl)phenyl]-7-(hydroxymetyl)-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
2-Flo-4-‘[(7S)-7-mety1—3-(2-mety1pyridin-4-yl)-4-oxo-6,7-dihydropyrazolo[1,5-
aJpyrazin-5(4H)-yl]benzonitril;
(7S)-5-(3-Flo-4-metylphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(75)-5-[4-(2-floetoxy)-3-(triflometyl)phenyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-7-Metyi-5;(4;1netylpheny1)-3-(2-mcty1pyridin-4-yl)-6,7-dihj;dropyrazolo[1,5-
a]pyrazm-4(5H) on;

(7S)-7-Metyl-5-[3-(1-metyletoxy)phenyl]-3-(2-metylpyridin- 4-y1) -6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

4-[(7 S)-7-Metyl-3-(2-metylpyridin-4-yl)-4-0xo0-6,7-dihydropyrazolo[ 1,5a]pyrazin-
5(4H)-yl]benzonitril; ’

(75)-5 -(4-Etoxypheny1)—7-metyl-3 -(2-metylpyridin-4-yl1)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3,5-Diflophenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
aJpyrazin-4(5H)-on;
(78)-5-(3-Etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5~
a]pyrazin-4(5H)-on;

(7S)-5-(3,4-diflo-5-metoxy-phenyl)-7-metyl-3-(2-metyl-4- pyrldyl) -6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-5-(3-ﬂo-5-metoxy-phenyl)—7-metyl-3-(2-mety1—4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-phenyl-6,7-dihydropyrazolo[ 1,5a]pyrazin-
4(5H)-on;
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7-(Hydroxymetyl)-3-(2-metyl-4-pyridyl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
5-[(7S)-3-(2-Metoxypyridin-4-yl)-7-metyl-4-ox0-6,7-dihydropyrazolo[ 1,5a]pyrazin-
5(4H)-yl]-2-(triflometyl)benzonitril;
(7S)-5-(4-Clophenyl)-3-(2-metoxypyridin-4-yl)-7-metyl-6,7-dihydropyrazolo[ 1,5~
a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-3-[2-(dimetylamino)pyridin-4-yl1]-7-(flometyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on (7R hodc 7S);
5-(3,4-Diclophenyl)-3-[2-(dimetylamino)pyridin-4-yl]-7-(flometyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on (7S hodc 7R);

(7S)-5-[3-Clo-4-(triflometyl)phenyl]-3-[2-(3-floazetidin-1-yl)pyridin-4-yl]-7metyl-
6,7- d1hydropyrazolo[1 5-a]pyrazin-4(5H)-on;

5-(3,4-Diclopheny1)-7-(ﬂometyl)-3-[2-(metylamino)pyridin-4-y1]-6,7 -
dihydropyrazolo[l 5-a]pyrazin-4(5H)-on;

(7S)-3-[2- (3 Floazetldm-l -yDpyridin-4-yl]-7- metyl -5-[4- (tr1ﬂ0metyl)phenyl]6 7-
dlhydropyrazolo[l 5-a]pyrazin-4(5H)-on;

4-{(7S)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-4-0x0-4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl}-6-(metylamino)pyridin-2-carbonitril;
(7S)-3-(2-Azetidin- 1-ylpyridin-4-y1)-5-[3-clo-4-(triflometyl)phenyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-(2-Azetidin-1-ylpyridin-4-yl)-5-(3,4-diclophenyl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-[3-(Flometyl)-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyraZOIO [1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-5-[4-(triflometyl)phenyl]-3-[2-(triflometyl)pyridin-4-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
4-{(78)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-4-0x0-4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl} pyridin-2-carbonitril;

(7S)-3-[2-(3-Hydroxyazetidin-1-yl)pyridin-4-yl]-7-metyl-5-[4(triflometyl)phenyl]-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-3-(2-Azetidin-1-ylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-[3-Clo-4-(triflometyl)phenyl]-7-metyl-3-[2-(metylamino)pyridin-4-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Clo-4-(triflometyl)phenyl]-3-(2-metoxypyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(7S)-7-Metyl-3-(2-pjfrolidin- 1-ylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-[2-(4-Axetylpiperazin-1-yl)pyridin-4-y1]-7-metyl-5-[4(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-7-Metyl-3-(2-piperidin-1-ylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo [1,5-a]pyrazin-4(5H)-on;

(7S)-7 -Metyl-3-(2-mdrpholin-4-ylpyridin-4-yl)-5 -[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
4-[(78)-5-(3,4-Diclophenyl)-7-metyl-4-oxo0-4,5,6,7-tetrahydropyrazolo[ 1,5a]pyrazin-
3-y1] pyridin-2-carbonitril;
(75)-5-(3,4-Diclophenyl)-7-metyl-3-[2-(metylamino)pyridin-4-y1}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-(3,4-Diclophenyl)-3-[2-(1-hydroxyetyl)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-3-[2-(Flometyl)pyridin-4-y1]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo [1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(2,2,2-triflo-1-metyletyl)phenyl]-6,7-
dihydrop};razolo [1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-[2-(diflometyl)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-7-(flometyl)-3-(2-metylpyridin-4-y1)-6,7 -dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on (78 hodc 7R);
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5-(3,4-Diclophenyl)-7 -(flometyl)-3-(2-metylpyridin-4-yl1)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5SH)-on (7R hogc 78S);
(7S)-5-(3,4-Diclophenyl)-3-[2-(flometyl)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-7-(metoxymetyl)-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on (7S hodc 7R);
5-(3,4-Diclophenyl)-7-(metoxymetyl)-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on (7R hodc 7S);
7-(Metoxymetyl)-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on (7R hodc 7S);
7-(Metoxymetyl)-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on (7S hodc 7R); '
(79)-3-(2-Xyclopropylpyridin-4-yl)-5-(3,4-diclophenyl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(79)-3-(2-Etoxypyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-7-metyl-3-[2-(1-metyletyl)pyridin-4-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-[2-(hydroxymetyl)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(1-metyletyl)pyridin-4-yl]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
4-{(7S)-7-Metyl-4-0x0-5-[4-(triflometyl)phenyl]-4,5,6,7-tetrahydropyrazolo[ 1,5-
a]pyrazin-3-yl}pyridin-2-carbonitril;
(7S)-3-[2-(1-Hydroxyetyl)pyridin-4-yl]-7 -metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7R)-7-Etyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

(7S)-7-Etyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-[2-(Diflometyl)pyridin-4-y1]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3,5-Diflo-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2-etoxypyridin-4-yl)-7-metyl-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2-etylpyridin-4-yl)-7-metyl-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(75)-3-[2-(Hydroxymetyl)pyridin-4-yl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7S)-7 -Metyl-3-(2-metylpyridin-4-y1)-5-{4-[ 1(triflometyl)xyclopropyl]phenyl}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; |
(7S)-5-(3,4-Diclophenyl)-7-metyl-3-[2-(1-metyletoxy)pyridin-4-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(1-metyletoxy)pyridin-4-yl]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; |
(7S)-5-(4-Bromophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metyl-1-oxidopyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-tert-butylphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2-metoxypyridin-4-yl)-7-metyl-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;

5§(3,4-Diclopheny1)—7-(metoxymetyl)-3 -(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
7-(Metoxymetyl)-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
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(795)-3-(2-Metoxy-6-metylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2-metoxy-6-metylpyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(metylamino)pyridin-4-yl1]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(75)-3-(6-Metoxypyridin-3-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-{(7S)-7-Metyl-4-ox0-5-[4-(triflometyl)phenyl]-4,5,6,7-tetrahydropyrazolo[ 1,5-
a]pyrazin-3-yl}pyridin-2-carbonitril;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometoxy)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; |
(7S)-7-Metyl-5-[3-metyl-4-(triflometyl)phenyl]-3-pyridin-4-yl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-5-[3-(1-metyletoxy)-4-(triflometyl)phenyl]-3-(2-metylpyridin-4yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-[(7S)-7-Metyl-4-ox0-3-pyridin-4-yl-6,7-dihydropyrazolo[1,5-a]pyrazin-5(4H)-yl]-2-
(triflometyl)benzonitril;
(79)-5-(4-Xyclopropylphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5 -a] pyrazin-4(5H)-on;

(7 S)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[3-metyl-4-(triflometyl)phenyl]-6,7-
dihydropyfazolo[ 1,5-a]pyrazin-4(5SH)-on; |
(7S)-5-[3-(Metoxymetyl)-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7S)-5-(3,5-Diclophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[1,5-
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a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(2,2,2-trifloetoxy)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-(4-Clo-2-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-5-[4-(Diflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-Clo-3-(diflometoxy)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-3-(2-flopyridin-4-yl)-7-metyl-6,7-dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;

(7S)-7-Metyl-3-(2-metylpyridin—4-y1)-5- [4-(2,2,2-triflo-1-metyletoxy)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(75)-3 -‘[2-(Dimetylaniino)pyridin-4-yl]-7-metyl-5 -[4-(triflometyl)phenyl]-6,7-
dihydrdpyrazolo [1,5-a]pyrazin-4(5H)-on;

W

(7S)-5 -(2,4-Diclophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,
a]pyrazih—4(5H)—on;
(7S)-5-[3-Clo-4-(diflometoxy)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; o
(7S)-5-[4-Clo-3-(triflometoxy)phenyl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(3,4-Diclophenyl)-7-metyl-3-(2-metyl-1-oxidopyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
7,7-Dimetyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo|1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-2-metylphenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; '
(7S)-3-(2-Xyclopropylpyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
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(7S)-5-[3-Clo-4-(diflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-piperazin-1-ylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(6-piperazin-1-ylpyridin-3-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

~ (78)-5-[3-Clo-4-(triflometyl)phenyl]-3-[2-(2-floetoxy)pyridin-4-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clophenyl)-7-metyl-3-[2-(metylamino)pyridin-4-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

57[(7 S)-7-Metyl-3-[2-(metylamino)pyridin-4-yl]-4-oxo-6,7-dihydropyrazolo[1,5-
a]pyrazin-5(4H)-yl]-2-(triflometyl)benzonitril;
(7S)-3-(2-Metoxypyridin-4-yl)-5-[3-metoxy-4-(triflometyl)phenyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
7-(Diflometyl)-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Flo-4-(triflometyl)phenyl]-7-metyl-3-[2-(metylamino)pyridin-4-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Metoxy-4-(triﬂometyl)phenyl]-7-metyl-3—[2-(metylamino)pyridin-4yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-7-(ﬂometyl)-3-[2-(mety1amin0)pyridin—4-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on (7R hodc 7S);
5-(3,4-Diclophenyl)-7-(flometyl)-3-[2-(metylamino)pyridin-4-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on (7S hodc 7R);
(78)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[ 5-(triflometyl)pyridin-2-y1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(5-Clopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-dihydropyrazolo[ 1,5-
a|pyrazin-4(5H)-on;

(7S)-5-[6-Clo-5-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-Etoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-7-Metyl-3-pyridin-4-yl-5-[5-(triflometyl)pyridin-2-yl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-(5-Etoxy-6-flopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[6-metyl-5-(triflometyl)pyridin-2-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-metyl-5-(triflometyl)pyridin-2-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-3-(2,6-Dimetylpyridin-4-yl)-7-metyl-5-[ 5-(triflometyl)pyridin-2-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5 H)-on;
(78)-5-(3-Clo-6-etoxypyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-S-'(5-Clo-6-mety1pyridin—2-yl)—7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(78)-3-(2-Flopyridin-4-yl)-7-metyl-5-[ 5-(triflometyl)pyridin-2-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-5-metylpyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-[6-Etoxy-3-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(‘7S)-5—[6-Etoxy-5 -(triﬂométyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(5-Clo-6-ctoxypyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-5-(5,6-Diclopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
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(7S)-5-(4,5-Diclopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[4-Clo-5-(triflometyl)pyridin-2-yl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(79)-3-(2,6-Dimetylpyridin-4-yl)-5-[6-etoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(5-Clo-6-metoxypyridin-2-y1)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(79)-5-[6-Metoxy-5-(triflometyl)pyridin-2-yl1]-7-metyl-3-(2-metylpyridin-4yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-5-[6-Etoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-3-pyridin-4-y1-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; '

(7S) -3-(2-Azetidin-1-ylpyridin-4-yl)-5-[6-metoxy-5- (trlﬂometyl)pyrldm- -yl]-7-
metyl-6,7- d1hydropyrazolo[1 5-a]pyrazin-4(5H)-on;
(7S)-7-Metyl-3-[2-(metylamino)pyridin-4-yl]-5-[5-(triflometyl)pyridin-2-yl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

3-(2-Metylpyridin-4-yl)-5-[ 5-(triflometyl)pyridin-2-yl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
(7S)-5-[4-Iodo-5-(triﬂometyl)pyridin—Z-yl]-7-mety1-3-(2-mety1pyridin-4-yl)—6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Clo-5-iodopyridin-2-yl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
(7S)-7-Metyl-3-[2-(metylamino)-1-oxidopyridin-4-yl]-5-[4(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(78)-3-(2-Clopyridin-4-yl)-7-metyl-5- [4-(triflometyl)phenyl]-6,7dihydropyrazolo[1,5-
a]pyrazin-4(5H)-on;
7-(1-Hydroxyetyl)-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on (1R hodc 1S);
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7-(1-Hydroxyetyl)-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on (1S hodc 1R);
(7S)-3-(2-Clopyridin-4-yl)-5-(3,4-diclophenyl)-7-metyl-6,7dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-7-(hydroxymetyl)-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4,5-Diclo-2-iodophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-5-(3,4-Diclo-2-iodophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-7-(flometyl)-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;

(7S)-3 -(2-Bromopyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-3-(2-flopyridin-4-yl)-7-(hydroxymetyl)-6,7-dihydropyrazolo[ 1,5-
a|pyrazin-4(5H)-on;
(7S)-3-(2-Iodopyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
5-(3,4-Diclophenyl)-3-(2-flopyridin-4-yl)-7-(hydroxymetyl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on (7S hodc 7R);
5-(3,4-Diclophenyl)-3-(2-flopyridin-4-yl)-7-(hydroxymetyl)-6,7-dihydropyrazolo[ 1,5-
a|pyrazin-4(5H)-on (7R hodc 78S);
(7S)-5-[3-Clo-4-(triflometyl)phenyl]-3-(2-flopyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[3-Bromo-4-(triflometyl)phenyl]-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-Iodophenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4(5H)-on;
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5-(3,4-Diclophenyl)-3-[2-(dimetylamino)pyridin-4-yl]-7-(hydroxymetyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on (78 hodc 7R);
5-(3,4-Diclophenyl)-3-[2-(dimetylamino)pyridin-4-yl]-7-(hydroxymetyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on (7R hodc 7S);
5-(3,4-Diclophenyl)-7-(hydroxymetyl)-3-[2-(metylamino)pyridin-4-yl1]-6,7-
dihydropyrazolo [1,5-a]pyrazin-4(5H)-on;
(7S)-3-(2-Clo-6-metoxypyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-[6-(1-Axetylazetidin-3-yl)pyridin-3-yl]-7-metyl-5-[4(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-7-Metyl-3-(2-metylpyridin-4-yl)-5-{4-[(triflometyl)sulfanyl]phenyl}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-[6-Metoxy-5-(triflometyl)pyridin-2-yl]-7-metyl-3-[2(metylamino)pyridin-4-y1]-
6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

3-(2-Métylpyridin-4-yl);7 -(triflometyl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; '
(78)-5-[3-(hydroxymetyl)-4-(triflometyl)phenyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-3-(2-metoxy-4-pyridy1)-5-[6-metoxy-5-(triﬂometyl)—2-pyridy1]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-7-metyl-3-[2-fnety1-6-(metylamino)-4-pyridyl]-5—[4-(triﬂ0metyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-3-[2-metoxy-6-(metylamino)-4-pyridyl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(75)-3-[2-flo-6-(metylamino)-4-pyridyl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo [1,5-a]pyrazin-4-on;
5-(2,4-diclophenyl)-3-(2-metyl-4-pyridyl)-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4-on;
(7S)-3-[2f(dimetylamino)-4-pyridyl]-5-[3 -(hydroxymetyl)-4-(triflometyl)phenyl]-7-
metyl-6,7-dihydropyrazolo[1,5-a]pyrazin-4-on;
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(78)-3-[2-(dimetylamino)-4-pyridyl]-5-[3-(flometyl)-4-(triflometyl)phenyl]-7-metyl-
6,7-dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-3-(2-flo-4-pyridyl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4-on;
(7S)-5-(3,4-diclophenyl)-3-[2-(dimetylamino)-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-3-[2-(dimetylamino)-4-pyridyl]-5-[3-(2-floetoxy)-4-(triflometyl)phenyl]-7-metyl-
6,7-dihydropyrazolo[1,5-a]pyrazin-4-on;
(75)-3-[2-(dimetylamino)-4-pyridyl]-5-[6-metoxy-5-(triflometyl)-2-pyridyl]-7-metyl-
6,7-dihydropyrazolo[1,5-a]pyrazin-4-on;

(75)-7-metyl-3-[2- -(metylamino)-4-pyridyl]-5-[3-metyl-4- (trlﬂometyl)phenyl] -6,7-
d1hydropyrazolo[1 5-a]pyrazin-4-on;

(75)-5-[3 -clo-4-(triflometyl)phenyl]-7-metyl-3-(2-metyl-1-oxido-pyridin-1-ium-4-yl)-
6,7-dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-3-[2-[etyl(metyl)amino]-4-pyridyl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(75)-5-[3-clo-4-(triflometyl)phenyl]-3-[2-[etyl(metyl)amino]-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on; '
(7S)-5-[3-clo-4-(triflometyl)phenyl]-3-[2-(etylamino)-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on; '
(7S)-3-[2"‘-(etylamino)-4-pyridyl]-7-metyl-5-[3-metyl-4-(triﬂometyl)phenyl]6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(75)-5-(3,4-diclophenyl)-3-[2-(etylamino)-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on,
(7S)-7-metyl-5-[3-metyl-4-(triflometyl)phenyl]-3-[2-(propylamino)-4-pyridyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;

~ (7S)-7-metyl-3-[2-(propylamino)-4-pyridyl]-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on,

(78)-3-[2-(azetidin-1 -yl)-4-pyridyl]-7-metyl-5-[3-metyl-4-(triflometyl)phenyl]-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-3-[2-(isopropylamino)-4-pyridyl]-7-metyl-5-[ 3-metyl-4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-3-[2-(isopropylamino)-4-pyridyl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(78)-5-[3-clo-4-(triflometyl)phenyl]-3-[2-(flometyl)-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(78)-5-[3-clo-4-(triflometyl)phenyl]-7-metyl-3-[2-(propylamino)-4-pyridyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-5-(3,4-diclophenyl)-7-metyl-3-[2-(propylamino)-4-pyridyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
(_7 S)—S-[3-clo-4-(triﬂometyl)phenyl]-3-[2-(isopropylamino)-4-pyridyl]-7-metyl-6,7 -
dihydropyrazolo[1,5-a]pyrazin-4-on;
(7S)-5-(3,4-diclophenyl)-3-[2-(isopropylamino)-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;
va mudi dugc dung va solvat clia cac hop chét nay.

Theo phuong én khéc, hop chét cu thé theo sang ché gdm:
mudi hydroclorua cua (7S)-7 -metyl-3-(2-metylpyridin-4-yl)-5-[4(triflometyl)phenyl]-
6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
mudi sulfat cta (7S)-7-metyl-3-(2-metylpyridin-4-yl)-5-[4(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
mudi metan sulfonat cia (7S)-7-metyl-3-(2-metylpyridin-4-yl)-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
mudi maleat ciia (7S)-7-metyl-3-(2-metylpyridin-4-yl)-5-[4(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;

mudi hydroclorua ctia (7S)-7-metyl-3-(2-metylpyridin-4-yl)-5-[3-metyl-4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on;

mubi hydroclorua ciia (7S)-5-(3,4-diclophenyl)-7-metyl-3-(2-metylpyridin-4yl)-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua cia (7S)-5-[3-metoxy-4-(triflometyl)phenyl]-7-metyl-3-(2-
metylpyridin-4-yl)-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ciia (78)-5-(4-clophenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ciia (7S)-5-(3-clo-4-etoxyphenyl)-7 -mety1-3-(2metylpyridin—4-yl)—
6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ciia (7S)-5-(3-clo-4-metoxyphenyl)-7-metyl-3-(2metylpyridin-4-yl)-
6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua cta (7S)-3-[2-(metoxymetyl)pyridin-4-yl]-7-metyl-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on;

mﬁéi hydroclorua cua (7S)-5-(3,4-diflophenyl)-7-metyl-3-(2-metylpyridin-4yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ciia (7S)-5-(4-flophenyl)-7-metyl-3-(2-metylpyridin-4-y1)-6,7-
dihydrOpyrdZolo[1,5-a]pyrazin—4(5H)—on;

mudi hydroclorua ctia (7S)-5-(3-flo-4-metoxyphenyl)-7-metyl-3-(2metylpyridin-4-y1)-
6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ctia (7S)-5-(4-metoxyphenyl)-7-metyl-3-(2-metylpyridin-4yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ciia (7S)-7-metyl-3-(2-metyl-4-pyridyl)-5-[3-(triflometoxy)phenyl]-
6,7-dihydropyrazolo|[ 1,5-a]pyrazin-4-on;

mudi hydroclorua ciia (7S)-5-(3-clo-5-flo-phenyl)-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydi‘opyrazolo [1,5-a]pyrazin-4-on;

mudi hy‘droclorua cia (7S)-5-(4-isopropylphenyl)-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;

muéi hydroclorua cta (78);7-mety1-3-(2-mety1—4-pyridy1)-5-(4-propylphenyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on;

mudi hydroclorua ctia (7S)-5-[3-(diflometoxy)-5-flo-phenyl]-7-metyl-3-(2-metyl-4-
pyridyl)-6,7-dihydropyrazolo[1,5-a]pyrazin-4-on; |
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mudi hydroclorua ciia (7S)-7-metyl-5-[3-(1-metyletoxy)phenyl]-3-(2-metylpyridin-4-
yl)-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

- mudi hydroclorua ciia (7S)-5-(4-etoxyphenyl)-7-metyl-3-(2-metylpyridin-4-yl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ciia (7S)-7-metyl-3-(2-piperidin-1-ylpyridin-4-yl)-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua cia (78)-3-(2-xyclopropylpyridin-4-yl)-5-(3,4-diclophenyl)-7-
metyl-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua cua (78)-5-(3,4-diclophenyl)-3-(2-etoxypyridin-4-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua ciia (7S)-5-(3,4-diclophenyl)-7-metyl-3-[2-(1
metyletoxy)pyridin-4-yl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

mudi hydroclorua cua (7S)-7-metyl-3-[2-(1-metyletoxy)pyridin-4-yl]-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on;

mubdi hydroclorua cua (7S)-3-(2-xyclopropylpyridin-4-yl)-7-metyl-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on; '
mudi hydroclorua cua (7S)-7-metyl-3-(2-piperazin-1-ylpyridin-4-yl)-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on, va

mudi hydroclorua cla (75)-7-metyl-3-(2-metylpyridin-4-y1)-5-{4-
[(triflometyl)sulfanyl]phenyl}-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on.

Tén caa hop chét theo sang ché dugce tao ra theo cac quy dinh vé danh phép duoc
théng qua bdi Chemical Abstracts Service (C.A.S.) st dung phin mém (ACD/Name
product giai doan ban 10.01.0.14105, thang 10/2006) cia Advanced Chemical
Development, Inc.. Trong trudng hop dang hd bién, tén ciia dang hd bién dd md ta cia
cAu trac dugc tao ra. Tuy nhién, can hiéu ring dang h bién chua dugc mé ta khéc ciing
dugc bao gdm trong pham vi ctia sdng ché.

Pinh nghia
Thuét ngit “Ci.4alkyl” khi dugc sir dung trong ban md ta, mot minh hodc 1a mot

phr:in cuia nhom khac, 1a géc hydrocacbon no, mach théng hodc mach nhanh co, trir khi
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c¢6 quy dinh khac, tir 1 dén 4 nguyén tir cacbon, nhu metyl, etyl, 1-propyl, 1-metyletyl,
butyl, 1-metyl-propyl, 2-metyl-1-propyl, 1,1-dimetyletyl va cdc nhém tuong tu. Thuat
ngit “-Cisalkyl-OH” khi dugc sit dyng trong ban mo ta, mgt minh hodc la mot phén cta
nhém khic, chi Crsalkyl nhu duge dinh nghia trén day, duoc thé bing mot nhém OH &

nguyén tlr cacbon 6 sin bt ky.

Thuit ngt “halogen” ho#c “halo” khi dugc st dung trong ban mo ta, mot minh
hodc 1a mot phén ctia nhom khéc, chi flo, clo, brom hoic iot, trong d6 flo hodc clo duogc
uu tién.

Thuit ngit “mono- va polyhaloCi.4alkyl” khi dugc sir dung trong ban md ta, mot
minh hodc 12 mét phan cia nhém khéc, chi Ci.alkyl nhu duge dinh nghia trén day, dugc
thé bing 1, 2, 3 hodc bing nhiu nguyén tir halo hon khi c6 thé nhu dugc dinh nghia

trén day.

Thuit ngit “Cs.7xycloalkyl” khi dugc st dung trong bdn moé ta chi gbc
- hydrocacbon dang vong no, c6 tir 3 dén 7 nguyén tir cacbon, nhu xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl. Nhém Cs.7xycloalkyl cu thé 1a
xyclopropyl.

Céc dang N-oxit ctia hop chét ¢ cong thirc (I) mang nghia bao gbm céc hop chit
c6 cong thire (I) trong d6 mot hodc mdt vai nguyén tir nito dugc oxy héa thanh hop chét
goi 1a N-oxit, cu thé 1a cac N-oxit trong d6 nguyén t nito trong gbc pyridinyl dugc oxy
hoa. N-oxit cd thé duoc tao thanh theo cac quy trinh da biét v6i ngudi co hiéu biét trung
binh v& linh vuc k§ thut nay. Phan (tng N-oxy héa nhin chung c6 thé dugc tién hanh
bang cach cho nguyén lidu khéi dau c6 cong thire (I) phan tmg véi peroxit hitu co hodc
v0 co thich hop. Peroxit vo co thich hgp bao gdm, vi du, hydro peroxit, peroxit kim loai
kiém hoic kim loai c6 tinh kiém, vi du, natri peroxit, kali peroxit/ peroxit hitu co thich
hop c6 thé bao gdm céc axit peroxy nhu, vi dy, axit benzencarboperoxoic hodc axit
benzenéarboperbxoic dugc thé halo, vi du axit 3-cloperoxybenzoic (hodc axit 3-
cloperbenzoic), axit peroxoalkanoic, vi du axit peroxoaxetic, alkylhydroperoxit, vi du
tert-butyl hydroperoxit. Cac dung moi thich hop 13, vi dy, nude, alkanol bac thép, vi du
etanol va cac dung mdi twong tu, cac hydrocacbon, vi du toluen, céc keton, vi du 2-
butanon, cac hydrocacbon dugc halogen hoa, vi du diclometan, va hdn hop cua cac dung

mdi nay.
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Theo phuong 4n cu thé, sang ché dé cap dén hop chét co cong thire (1) trong d6

o®
RS._N® RS
' N
o
R?1a |  vacéc bién con lai 1a nhu dugc dinh nghia trong ban mo ta nay.

BAt ct khi nao thuat ngit “dugc thé” dugc sit dung trong sang ché, n6 dugc du
dinh, trir khi ¢6 quy dinh khac hodc da rd rang trong ngit canh, dé chi ra ring mot hoic
nhiéu hydro, tét hon 1 tir 1 dn 3 hydro, tdt hon nita 1a tir 1 dén 2 hydro, t6t hon nira 13
1 hydro, trén nguyén tir hogic gbc dugc chi dinh 1a “dugc thé” duge thay thé bang su lya
chon tir nhom dugc chi dinh, vai diéu kién 13 hoa tri thong thuong khong bi vuot qua,
va sy thay thé tao ra hop chét 6n dinh v& mat hoa hoc, tirc 12 hop chit ¢a manh dé vin
tdn tai sau khi tach ra khoi hdn hop phan tng dén muec tinh khiét hitu dung, va tao ché

phim thanh chét trj liéu. -

Thuat ngir "d6i twong" khi dugc st dung trong ban md ta, chi dong vat, t6t hon 13
dong vat c6 vi, tdt nhat 12 ngudi, dang hodc da 13 muyc tiéu diéu tri, theo ddi hodc thi
nghiém.

Thuét ngt "lugng hitu hiéu tri liéu" khi dugc sir dung trong ban mo ta, nghia la
lugng cua hoat chit hodc dugc chét gay ra dap tng sinh hoc hodc y hoc trong hé m6,
dong vét hodac ngudi dang dugc tim kiém boi nha nghién ciru, bac si tha y, bac si y khoa
hodc céc thay thudc 1am sang khac, bao gdm viéc 1am thuyén gidm céc triéu ching cua
bénh hogc réi loan dang dugc diéu tri.

Khi duoc st dung trong ban md ta, thuat ngir "ché phidm" dugc du dinh bao gdbm
san phdm chira cdc thanh phén quy dinh vé6i lugng quy dinh, cling nhu san phim bt ky
ma thu duoc, truc tiép hodc gian tiép, tir su két hop cia céc thanh ph?\n quy dinh véi
luong quy dinh nay.

‘ Cén phai hiéu ring mot s6 hop chét ¢6 cong thire (I) va mudi cong dugc dung va
solvat ctia né ¢6 thé chira mot hodc nhidu tim khong déi ximg va tdn tai dudi dang dong
phan lap thé.

Thuét ngit “hop chét theo sang ché” khi dugc st dung trong ban md ta, dugc du

dinh bao gom hop chat c6 cong thire (I), va muoi va solvat cua no.

Khi dugc st dung trong ban md ta, cdng thirc hda hoc bét ky véi céc lién két chi
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dugc thé hién dudi dang dudng thing lién va khong dugc thé hién dudi dang lién két
hinh ném ho#c hinh ném cach quéing, hoac theo cach khéac dugce bidu thi 12 ¢6 cAu hinh
cu thé (vi du R, S) xung quanh mot hoidc nhiéu nguyén tir, bao ham mdi chit ddng phan

1ap thé c6 thé c6, hodic hdn hop ctia hai hodc nhidu chit déng phan 1ap thé.

Trudc va sau day trong ban mo ta nay, thuat ngit “hop chét c6 cong thirc (I)” duge

du dinh bao gdm ca chét ddng phan 1ap thé ctia n6 va dang hd bién ctia né.

Thuat ngft “chit déng phan 1ap thé”, “dang ddng phén lap th&” hoic “dang dong
phan vé& mit héa hoc 1ap th&” truGe va sau dy trong ban mo ta dugc st dung thay thé

14n nhau.

Séang ché bao gdm tit ca cac chit déng phan 1ap thé ctia hop chit theo sang ché
duéi dang chét ddng phan 1ap thé tinh khiét hodc du6i dang hdn hop ciia hai hoic nhiéu
chat dbng phan 1ap thé.

Chét ddng phan dbi anh 14 chét ddng phan 1ap thé ma 1a cac anh gwong khong thé
xép chdng ctia nhau. Hon hop theo ty 1¢ 1:1 cla cap chét ddng phan l4p thé 13 raxemat

hodc hdn hop raxemic.

Chét ddng phan khong dbi quang (hodc diastereome) 1a chit ddng phan l4p thé
ma khong phai 12 chit ddng phén dbi anh, ttrc 13, chung khong c6 lién quan dudi dang

cac anh grong. Néu hop chit chura lién két d6i, phan tir thé c6 thé c6 céu hinh E hoic Z.

Phén tir thé trén gdc no (mot phin) dang vong héa tri hai c6 thé ¢6 chu hinh cis
hoic trans; vi du néu hop chét chira nhém xycloalkyl dugc thé hai 1an, phén tir thé nay
¢6 thé ¢6 céu hinh cis hoic trans.

Do d6, sang ché bao gébm chit dbng phan dbi anh, chét ddng phan khéng dbi
quang, raxemat, chit ddng phan E, chit déng phan Z, chét ddng phan cis, chét dong
phén trans va hdn hgp cua chung, bét ctr khi ndo c6 thé xay ra vé& mit hoa hoc.

Nghia cua tit ca céc thut ngit da néu, tirc 1a chét ddng phan ddi anh, chét ddng
phéan khong d6i quang, raxemat, chét ddng phén E, chét ddng phéan Z, chét ddng phan
cis, chit ddng phén trans va hdn hop cta chung 1a da biét voi ngudi 6 hidu biét trung
binh vé linh vyc k¥ thuat nay.

CAu hinh tuyét dbi dugc chi rd theo hé Cahn-Ingold-Prelog. CAu hinh & tai nguyén
ttr cacbon khong dbi xing duogc quy dinh bdi R hodc S. Chét ddng phan lap thé da dugc
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phén giai ma c6 chu hinh tuyét ddi chua dugc biét ¢ thé dugc ky hiéu boi (+) hodc (-)
tiy thudc vao huéng theo do chiing quay mét phéng anh séang phan cuc. Vi dy, chit dbng
phan dbi anh da dugc phan gidi ma c6 céu hinh tuyét déi chua duge biét c6 thé duge ky
hiéu boi (+) hodc (-) tiy thudc vao hudng theo d6 chung quay mat phéng 4nh sang phan

cuc.

Khi chét ddng phan 1ap thé cu thé dwoc nhan dién, diéu niy nghia 1a chét dong
phan lép thé nay vé co ban khong co, tirc 13, két hop véi it hon 50%, t6t hon 1a it hon
20%, tdt hon nita 13, it hon 10%, tham chi tét hon nita 12 it hon 5%, cu thé 14 it hon 2%
va t6t nhét 13 it hon 1% céc chat ddng phan khac. Do d6, khi hgp chét ¢6 cong thic (1),
vi du, duge chi 18 14 (R), diéu nay nghia 13 hop chét nay vé co ban khong ¢ chét dong
phan (S); khi hop chat c6 cong thirc (I) vi du dugc chi 15 13 E, diéu nay nghia la hop chét
ndy vé& co ban khong c6 cht ddng phan Z; khi hop chét c6 cong thirc (I) vi du dugc chi

15 12 cis, diéu nay nghia 12 hop chat nay vé co ban khong c6 chit ddng phan trans.

Mot sd hop chét c6 cong thirc (I) ciing c6 thé tdn tai ¢ dang ho bién cua chung
Céc dang néy té6i mot chirng myc ma chung c6 thé ton tai, mic di khong duoc biéu thi
1d rang trong cong thirc trén day cling dugc du dinh bao gbm trong pham vi clia sang
ché.

Cén hiéu réng hop chét don 1 ¢6 thé ton tai & ca dang déng phéan lap thé va dang
hén bién.

Dé sir dung trong tri liéu, mudi ciia hop chét c6 cong thire (1) 1a mudi trong d6 ion
db6i 1a dugc dung. Tuy nhién, mubi ctia axit va bazo khong dugce dung cling c6 thé dugc
st dung, vi du, trong diéu ché hogc tinh sach hop chét duoc dung. T4t ca cac mudi, du

dugc dung hay khong dugc dung, déu dugc bao gdm trong pham vi clia sang ché.

Mubi cdng axit va bazo dugc dung nhu dé cap trén day va sau day trong ban md
ta duge du dinh bao g6n1 dang mudi cdng axit va bazo khong doc ¢ hoat tinh tri-liéu
ma hop chét ¢6 cong thic (1) c6 thé tao thanh. Mubi cong axit dugc dyng c6 thé thu
dwoc mdt cach thuén loi biang cach xit ly dang bazo bang axit thich hgp. Axit thich hop
bao gém, vi dy, axit vo co nhu axit hydrohalic, vi du axit clohydric hodc bromhydric,
axit sulfuric, axit nitric, axit phosphoric va céc axit twong tu; hodc axit hitu co nhu, vi
du, axit axetic, axit propanoic, axit hydroxyaxetic, axit lactic, axit pyruvic, axit oxalic

(ttrc 1a etandioic), axit malonic, axit suxinic (tic 1a axit butandioic), axit maleic, axit
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fumaric, axit malic, axit tartric, axit xitric, axit metansulfonic, axit etansulfonic,
benzensulfonic, axit p-toluensulfonic, axit xyclamic, axit salixylic, axit paminosalixylic,
axit pamoic va céac axit tuong tw. Nguoc lai, dang muodi da néu co6 the duoc chuyén hoa

thanh dang bazo ty do bang cach xir ly bing bazo thich hop.

‘Hop chét c6 cong thirc (I) chira proton c6 tinh axit ciing ¢6 thé dugc chuyén hoa
thanh dang mubi cong amin hozc kim loai khong doc bing cach xit Iy bing bazo hitu co
va vO co thich hgp. Dang mudi bazo thich hop bao gém, vi dy, mubi amoni, mubi kim
loai kiém va kiém thd, vi du muéi lithi, natri, kali, magie, canxi va cac mudi tuong tu,
mudi v6i bazo hitu co, vi du amin béo va thom bac mot, bac hai va bic ba nhu
metylamin, etylamin, propylamin, isopropylamin, bbén chit ddng phan butylamin,
dimetylamin, dietylamin, dietanolamin, dipropylamin, diisopropylamin, di-n-
butylamin, pyrolidin, piperidin, morpholin, trimetylamin, trietylamin, tripropylamin,
quinuclidin, pyridin, quinolin va isoquinolin; benzathin, N-metyl-D-glucamin, mubi
hydrabamin, va mubi véi axit amin nhu, vi dy, arginin, lysin va céc axit amin twong tu.
Nguoc lai, dang mudi c6 thé duge chuyén héa thanh dang axit tu do bing cach xir ly

bang axit.

Thudt ngit solvat bao gdbm cac dang cong dung mdi ciing nhu mudi ciia nd, ma
hop chéit ¢6 cong thirc (1) ¢6 thé tao thanh. Vi du v& cic dang cong dung moi nhu vay

1a, vi du hydrat, alcoholat va cac dang tuong tu.

Trong pham vi ban mo ta nay, nguyén tb, cu thé khi dugc dé cap lién quan dén
hop chét ¢6 cong thic (1), bao gOm tt ca cac chit déng vi va hdn hop ddng vi cla
nguyén td ndy, co trong ty nhién hogc dugc tao ra bing cach tdng hop, véi do giau ty
nhién hodc ¢ dang dugc lam giau vé mat déng vi, vi du 2H. Hop chét ¢6 cong thire (I)
duqc danh ddu phong xa cé thé bao gém chét d@)ng vi phong xa dugc chon tr nhom g0m
3H, 11, 14C, 18F, 122, 1237, 125] 131 75Byr 76Br, 77Br va $2Br. Tt hon 13, chét dong vi
phong xa duge chon tir nhém gdm *H, 11C va 1*F.

Pidu ché

Hop chét theo sang ché nhin chung c6 thé dugc diéu ché bing mot chudi cac
budce, mbi trong sb cac budce nay 1a da biét voi ngudi c6 hidu biét trung binh vé linh vuc
k§ thuat nay. Cu thé, hop chét theo sang ché c6 thé dugc didu ché theo cac phuong phap

tdng hop sau.
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Quy trinh diéu ché chung ciia mdt s§ vi du dién hinh v& hop chét c¢6 cong thirc (1)
duoc mo ta dudi diy va trong cic vi du cu thé, va nhin chung duoc didu ché tir cac
nguyén liéu khéi ddu c6 ban trén thi truong hoic dugce didu ché theo quy trinh tbng hop
chuén thudng duoc sit dung bdi ngudi c6 hiéu biét trung binh vé linh vire k¥ thuat nay.
Céc so dd dudi day chi nham muc dich thé hién c4c vi du cta sang ché va khong duge

du dinh 12 1am gi6i han sang ché theo cach bét ky.

Theo cach khac, hop chit theo sang ché ciing c6 thé duge diéu ché theo cac
phuong thirc phan Gng twong ty nhu dugc mo ta trong cac so dd chung dudi day, két
hop véi cac quy trinh téng hop chuén thudng duoc sir dung bdi ngudi co hiéu biét trung

binh vé linh vuc héa hoc hitu co.

Hop chét c6 cong thirc (I) ¢6 thé dugc tong hop & dang hdn hop raxemic ciia céc
chét ddng phan dbi anh ma c6 thé dugc tach ra khoi nhau theo cac quy trinh phén giai
da biét trong linh vuc k¥ thuat nay. Hop chét raxemic c6 cong thl’ré I co thé duoc
chuyén hoa thanh dang mudi ddng phan khong dbi quang twong ing bang phan Gng véi
axit khong déi xung thich hgp. Dang mudi ddng phan khong d6i quang da néu sau d6
dugc phén té‘ch‘, vi du, béng cach két tinh chon loc hodic két tinh phén doanI va cac chit
ddng phan déi anh dugc giai phong khéi d6 nhd kiém. Cach khac dé tach cac dang ddng
phan ddi anh ciia hop chét c6 cong thire (I) bao gbém sic ky 1ong st dung pha tinh khong
d6i xung hoic sic ky 1éng siéu téi han (Supercritical Fluid Chromatography - SFC)
khong dbi xtmg. Dang ddng phan v& mit héa hoc 1ap thé tinh khiét da néu ciing c6 thé
thu duge tir dang ddng phén vé mit héa hoc 1ap thé tinh khiét twong mg clia nguyén
lidu khéi dau thich hop, véi didu kién 13 phan (g xdy ra theo cach dic thu 1ap thé. Céu
hinh tuyét ddi ctia hop chét theo séng ché néu trong ban mo ta nay dugc x4c dinh bing
cach phan tich hdn hop raxemic bing sic ky 16ng siéu t6i han (SFC), sau d6 so sanh
SEC (c4c) chét ddng phan dbi anh riéng r& ma thu dugc bing cach tdng hop khong dbi
xtng hodc bang cach phan tich khong d6i xtig céc hdn hop, sau d6 phan tich phd ludng
sic vong dao dong (vibrational circular dichroism - VCD) ctia (c4c) chét ddng phan dbi

anh cy thé.
A. Diéu ché cac hdp chét cubi
Quy trinh thitr nghiém 1 |

Céc hop chét cubi cling c6 cong thire (I) c6 thé dugc diéu ché bang phan tng ghép
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cdp Goldberg cua hop chét ¢6 cong thirc (IT) v6i aryl halogenua thich hop c6 cong thirc
(II), trong d6 X 1a halo, cu thé 12 bromo hoic iodo, theo cac diéu kién da biét véi nguoi
¢6 hiéu biét trung binh v& linh vuc k¥ thuat ndy. Céc didu kién nay bao gbm, vi dy, sit
dung chét xuc tac ddng(l) thich hop nhu ddng(l) iodua, trong didu kién c6 mit phdi o,
nhu N,N'-dimetylf:tylendiamin, trong didu kién c6 mit bazo, nhu cacbonat vo co, vi du
natri cacbonat .(Na2C03) hoic kali cacbonat (K2CO3), trong dung moi thich hop, nhu
toluen ho#c hdn hgp cta toluen va N,N-dimetylformamit (DMF), & céc diéu kién phan
{rng thich hgp, nhu & nhiét ¢ thuan loi, thuong nam trong khoang tir 100°C dén 140°C,
cu thé 13 110°C, trong mdt khodng thdi gian ddm bao hoan thanh phan tmg. Hop chét co
cdng thac (IIT) co thé mua trén thi trudng hoic dugc diéu ché theo cac quy trinh da biét
trong linh vuc k¥ thuét nay. Trong So dd phan tng 1, tAt c& cac bién déu dugc xac dinh

nhu trong Cong thire (I).

So db phan ting 1

O R2 1 (0] R2
HNJ\%S RX R \NM
) — )
N-N (I N-N
R3 R4 . R3 R4

(I (1

Quy trinh thtr nghiém 2

Theo cach khéc, hop chit cudi cling c6 cong thirc (I) c6 thé duoc didu ché bang
phéan tmg ghép cap kidu Suzuki ciia hop chit c6 cong thirc (IVa) véi loai hop chét bo
thich hop hogc hop chat c6 cong thitc (IVb), trong d6 m&i R7 va R*? c6 thé doc 18p duoc
chon tir H, C1.4alkyl ho#ic R7 va R® cling nhau tao thanh, vi du, géc hoa tri hai c6 cong
thitc ~-CH,CH;—, —CH2CH2CHa— hodc —C(CHz3)2C(CH3)2—, voi dan xuét heteroaryl
halogenua hodc aryl halogenua thich hgp trong didu kién c6 mat chat xtic tic paladi,
theo cac didu kién phan ng da biét v6i ngudi co hiéu biét trung binh vé linh vuc k¥
thuat nay. Cac diéu kién phan mg nay bao gbm str dung chét xuc tac paladi, nhu
tetrakis(triphenylphosphin)paladi(0) hogc hé xic téc thay thé duoc diéu ché tai chd ti
Pd(OAc); va PPhs, bazo thich hop, nhu Na2COs, K2COs, NaOAc, NaHCOs3 hoidc K3POg,
va trong dung mdi thich hgp, nhu 1,4-dioxan, hodc hdn hop cuia dimetoxyetan (DME)
va nuéce. Loai khi hdn hop phéan tmg bing khi tro, nhu Nz hogc agon, va gia nhiét hon

hop phéan ing dén nhiét d6 cao, nhu nhiét do hdi luwu trong diéu kién chiéu vi séng hoic
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gia nhiét cd dién, cu thd 80°C, c6 thé ting cudng két qua phan ting. Trong So d6 phan

ung 2a va 2b, tAt ca cac bién déu dugc x4c dinh nhu trong Céng thire ().

So dd phan ting 2a
0 | 0O R2
1 1
R\N = R\NM
py — /
N‘N N\N
R® R* R3 R*
(Iva) )
So dd phan ting 2b
R7ao\ 8
1 1
re AL
Ny T N~/
R® R* RS R*

Loai bo thich hgp c6 thé dugc chon, vi du tir axit boronic hodc este boronat, ma
2 8a
R< B/OR
(5R7a

¢6 thé duoc bidu dién thuan loi dudi dang hop chét c6 cong thire (111a) (llta)

, trong
d6 R? 1a nhur duge xé4c dinh trong cong thire (I) trong ban mo ta va mdi R™ va R% c6 thé
doc 14p duoc chon tir H, Ci.4alkyl hodc R™ va R%? cuing nhau tao ra, vi du géc hoa tri hai
c6 cdng thitc -CH2CHa—, -CH2CH,CHa— hodic —C(CH3)2C(CHs)2—. Nguoi ¢d hidu biét
trung binh vé linh vyc k¥ thuét nay c6 thé dy tinh ring phan tng trong So dd phan Gmg
2a cling co thé duoc thuc hién trong cac diéu kién twong tu, khi hop chét c6 cong thirc
(IVa) mang nhém bromo thay cho nhém iodo. Phéan &g nhu véy c6 thé dwoc thé hién
nhu trong So d6 phan tmg 2c, trong d6 hop chét c6 cong thie (IV), trong d6 R?* 13 halo,
cu thé 14 bromo hoic iodo va tAt ca cac bién khac 12 nhu duge xac dinh trong Cong thire

(1), trai qua phan tng ghép cép kiéu Suzuki nhu duge md ta trude day trong ban mo ta.

So db phan tmg 2¢
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nhu trong So dd phan ting 2c, trong d6 hop chét c6 cong thirc (IV), trong d6 R?? 14 halo,
cu thé 12 bromo hoic iodo va tAt ca cac bién khéc 1a nhu duge xdc dinh trong Cong thirc

(I), trai qua phan tng ghép cép kiéu Suzuki nhu dugc md ta trudc ddy trong ban mo ta.

So d6 phan ting 2¢
0] R2a 0] R2
1 1
R\NM R\NM
/ _— /
N~N N~N
R® R* R3 R*
(IV) U]
Quy trinh thir nghiém 3

Theo céch khac, hop chit cudi ciing c6 cong thirc (I), trong d6 R? 1a 4-pyridinyl
hodc 3-pyridinyl ty y dugc thé, & day dugc d& cap dén 13 hop chét c6 cong thic (Ta)
hodic Cong thire (Ib), 14n lugt c6 thé duge didu ché bing phan tmg loai bo nhom bio vé
hop chit c6 cong thire (Ta-1) hodc hop chét c6 cong thirc (Ia-2) theo cc cjuy trinh da
biét trong linh vuc k§ thuat nay. Hop chét c6 cong thirc (Ia) hodc hop chét c6 Cong thirc
(Ib) ¢6 thé thu duge bang cach loai bé nhém bao vé nhu vi dy nhom béo vé Boc trong
hop chat c6 cong thirc (Ia-1) hodc hop chét c6 cong thirc (Ta-2), trong diéu kién c6 mit
mdi trudng axit, nhu axit trifloaxetic, trong dung mdi tro nhu diclometan (DCM), & céc
diéu kién phan ting thich hgp, nhu & nhiét d§ thuén loi, thuong 13 nhiét do trong phong
(rt), trong mdt khoang thoi gian d& dam bao hoan thanh phan tng. Trong So dd phan
ttng 3a va 3b, tit ¢4 cac bién déu dugc x4c dinh nhu trong Cong thirc (I) va R va R
bao gdm cac gbc dugce biéu thi trong pham vi cua R® va R® cling nhu cac dang dugc bao
vé cua no.

So dd phan ting 3a
R

Loai nhém
bao vé

/
N~N

R3 R*
(la-1) (la)

So dd phan tng 3b
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Loai nhém
bao vé

R3 R*
(la-2)

Quy trinh thtr nghiém 4

Theo céach khéc, hop chit cubi cing ¢ cong thirc (Ia) va Cong thire (Ib) c6 thé
duogc diéu ché bing cach sir dung tién chit thich hop 14n lugt c6 cong thirc (Ib-1) va cé
cong thie (Ib-2), mang mot hoic nhiéu nhém chirc ma cé thé dugc chuyén hoa thanh
gbc R® va RS bang cc phan ting don gian da biét v&i ngudi c6 hiéu biét trung binh vé
linh vuc k¥ thuét nay, nhu vi du dua ruou hodc amin vao trong diéu kién c6 mit bazo
va dung mdi thich hgp, hodc axyl héa véi axyl clorua trong didu kién c6 mit bazo va
dung mdi thich hop, hodc khtr, vi duy, bing cach sir dung chit khtr thich hop nhu natri
borohydrua, trong dung mdi thich hgp hodc bang phan tng ghép cip chéo da biét voi
ngudi c6 hiéu biét trung binh v& linh vuc k§ thuat nay, nhu vi du phan tng Suzuki véi
loai hgp chat bo thich hop hodc phan tng Stille véi loai thiéc thich hop. Trong So dd
phan tng 4a va 4b, tit ca cac bién déu dugc xac dinh nhu trong Cong thirc (I) va R va
R bao gbém cac gbc duoc chi dinh trong pham vi ciia R va R° cling nhu cac tién chét
c6 thé ¢6 ctia n6. Ngudi ¢6 hiu biét trung binh v& linh virc k§ thuat nay s& nhén ra ring
céc didu kién phan tng thich hop cin dwgc chon cho céc t6 hgp R va R® khéc nhau,

dé tranh cac phan tng phu khong mong mudn.

So d6 phan tng 4a

(Ib-1) (Ia)

So db phan tng 4b
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Theo cach khéc, hop chét cubi cing ¢ cong thirc (Ia) va Cong thirc (Ib) c6 thé
dugc didu ché 14n luot boi phan tmg flo héa hgp chét c6 cong thirc (Ic-1) va c6 cong
thire (Ic-2), trong d6 Y 1a N, CH hozc CR% va mdi mdt trong s6 R, R%, R3¢, R*, R
va R1% ¢6 thé doc 1ap duoc chon tir Cisalkyl-OH hodc Ci.salkyl-CHO va & trong ban
md t 14n lugt duge d& cap dén 12 hop chét c6 cong thirc (Ic-1) va hop chét c6 cong thirc
(Ic-2). Hop cht c6 cong thirc (Ic-1) hogic hop chét c6 cong thire (Ic2) ¢6 thé duge xi Iy
trong didu kién c6 mit chét flo héa nhu vi dy ®Deoxofluor ([Bis(2-metoxyetyl)amino]
luu huynh triflorua) hodc (dietylamino) luu huynh triflorua trong dung mdi thich hgp
nhu, vi du DCM, va khudy hdn hop phan (g & nhiét do trong phong. Trong So d6 phan
Ging 5a va 5b, tht ca cic bién déu dugc x4c dinh nhu trong Cong thire (I) va R, R%, R*
va R* bao gdm céc gbc dugc chi dinh trong pham vi cta cong thire (I) 1a R, R%, R3, R*
cling nhu cdc tién chit c6 thé c6 cta n6, va R% va R'%, khi c6 mit, bao gdm céc gbe
dugc chi dinh trong pham vi ciia cong thirc (I) 1a phén tir thé trong R! cling nhu cac tién
chit c6 thé c6 clia no, trong d6 mot trong sd R, R%, R3¢, R*, va R% va R1% khi ¢6 mit,

14 C1-4alkyl-OH hodc Ci3alkyl-CHO va trong (R'%),, n = 0-4.

So db phan ng S5a

R3c R4c
(lc-1)

So db phan tng 5b
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/)
N-N

R3c R4°
(le-1) (1a)

Quy trinh thir nghiém 6

Theo cach khéc, hop chét cudi cling c6 cong thirc (Ia) va Cong thic (Ib) c6 thé
duoc didu ché bing cach st dung 14n luot tién chét thich hgp c6 cong thirc (Id-1) hodc
c6 cong thirc (Id-2), trong d6 Y 1a N, CH hodc CR, mang mot hodc nhiéu nhém chie,
R4 R6 R% v3 R1% ma c6 thé duge chuyén hoa thanh cac gbe R®, RS va phan tir thé
cta R! nhu dugc x4c dinh trong Cong thire (I) bing cac phan tmg don gidn da biét vi
ngudi c6 hiéu biét trung binh v linh vire k¥ thuat nay, nhu vi du bing céch kh lién két
doi thanh dang no twong g, vi du bang cach hydro héa ¢6 xtc téc. Trong So dd phan
trng 6a va 6b, tht ca cac bién déu dugce x4c dinh nhu trong Cong thirc (I) va R* va R®,
bao gém cac gbc duge chi dinh trong pham vi cia R, R® cling nhu céc tidn chét c6 thé
¢6 clia n6, va R% va R1% khi c6 mit bao gdm phén tir thé ctia R! ciing nhu céc tién chat
c6 thé ¢ ctia né. Nguoi co hiu biét trung binh v& linh vuc k¥ thuat ndy sé biét ring cac
diéu kién phan g thich hop cin dugc chon cho céc t6 hgp R, R%¢, R* va R'%khac

nhau d& tranh céc phan tng phu khong mong mudn va trong (R1%),, n = 0-4.

So dd phan ting 6a

R R*
(Id-1) (la)

So d phin tmg 6b
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R3 R*
(Id-1) (la)

Quy trinh thr nghiém 7

Theo cach khéc, hop chit cudi ciing c¢6 cong thirc (Id) c6 thé dugc diéu ché bang
phan Gng oxy hdéa hgp chit c6 cong thire (1) trong diéu kién c6 mit chét oxy hoa, nhu vi
du, axit 3-cloperoxybenzoic va trong dung moéi thich hgp. Trong So dd phan tmg 7, tat

ca céc bién déu dugc xac dinh nhu trong Cong thie (1).

So d6 phan ting 7

/)
N~N

R3 R*
() - (Id)
Quy trinh thtt nghiém 8
Theo céach khéc, hop chét cudi ciing ¢6 cong thire (I) ¢6 thé dugc diéu ché bang

sw amit héa ndi phan tir bt dAu tir hop chat ¢6 cong thirc (VI). Thong thuong, céc diéu
kién amit héa c6 thé dwoc ap dung, nhw khudy nguyén liéu khéi dAu, hoa tan trong
dung moi thich hgp, nhu DMF, trong didu kién c6 mit chat ghép cap, nhu HATU (2(7-
aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat) va trong diéu kién
c6 mit bazo, nhu TEA (trietylamin). Trong So dd phan tng 8, tit ca cac bién déu dugc

xac dinh nhu trong Cong thire (I).

So db phan ting 8
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0O R2 1 (@) RZ
HO)K(;S R\NM
R! No/ — ~ N<p/
N N N
H/?<4
R° R R3 R4

(V1) U]
Quy trinh thir nghiém 9

Theo céch khac, hop chét cudi cling c6 cong thic (I) ¢6 thé duoc didu ché trong
mét binh bét dAu tir hop chit c6 cong thirc (IT). Trudc tién, phan g thé 4i nhéan cta hop
chét c¢6 cong thirc (II) véi (hetero)aryl halogenua thich hgp c6 cong thire (III), trong d6
X 12 halo trong diéu kién c6 mit bazo, nhu vi dy, natri hydrua trong dung méi thich hop
nhu vi du DMF, sau d6 1a phén tng ghép cap kiéu peptit ndi phan tit ctia hop chat c6
cong thire (VI) 4p dung cac diu kién ghép cip kiu peptit dién hinh. Thong thuong,
diéu kién ghép cip peptit c6 thé dugc ap dung, nhu khudy nguyén liéu khéi d4u, hoa tan
trong dung mdi thich hgp, nhu DMF, trong didu kién c6 mat chit ghép cip peptit, nhu
HATU va trong diéu kién c6 mit bazo, nhu TEA. Trong So d phan ung 9, tit ca cic

bién déu duogc xé4c dinh nhu trong Cong thire ().

So d6 phan tmg 9
0 R2 0 Rr2 o R2
1
W) R~ N ~N
R3 R4 H R3 R4 R3 R4

(I (Vi) ()

Theo céch khac, hop chét cudi ciing c6 cong thirc (I) ¢6 thé dugc didu ché trong
mot binh bét du tir hop chét c6 cong thirc (IT). Trude tién 13 phan tmg ghép cép clia hop
chét ¢6 cong thire (IT) véi heteroaryl halogenua thich hop c6 cong thirc (III) trong d6 X
la halo trong diéu kién c¢6 mit chdt  xuc tic paladi, nhu
tetrakis(triphenylphosphin)paladi(0), trong didu kién c6 mit phdi t&r, nhu 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten, trong diéu kién c6 mit bazo, nhu CsCOs3
va trong dung mdi thich hop, nhu 1,4-dioxan, & cac diéu kién phan g thich hop, nhu
& nhiét do thuén lgi, thuong nam trong khoang tir 100°C dén 140°C, trong mot khoang
thoi gian dé dam bao hoan thanh phan tmg, sau d6 1a ghép cdp kiéu peptit noi phan tir

ctia hop chét c6 cong thirc (VI) 4p dung céc didu kién ghép ciip kiéu peptit thong thudng.
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Théng thudng, diéu kién lién hop peptit c6 thé duoc &p dung, nhu khudy nguyén liéu
khoi dau, hoa tan trong dung mdi thich hop, nhu DMF, trong didu kién c6 mit chét ghép
cap peptit, nhu HATU va trong didu kién c6 mit bazo, nhu TEA. Trong So d6 phan Gng

9, tAt ca cac bién déu duogc xac dinh nhu trong Cong thire (I).
B. Diéu ché hop chét trung gian
Quy trinh thtr nghiém 10

Hop chét truhg gian theo cong thac (II) (So dd phan tmg 10a) c6 thé duoc diéu
ché theo cac quy trinh d biét trong linh vuc k¥ thuét nay, nhu bang cach cho hop chét
trung gian c6 cong thirc (Va) di qua phan ing ghép cap kiéu Suzuki trong cac diéu kién
4 biét véi ngudi c6 hidu biét trung binh vé linh vuc k¥ thust ndy. Céc diéu kién nay bao
gdm vi du, cho hop chét trung gian c6 cong thirc (Va) phan tng v6i loai hop chat bo
thich hgp, nhu vi dy axit boronic hodc este boronat, vi du nhu dugc mo6 ta trong Quy
trinh thir nghiém 2 trén day trong ban md ta, trong diéu kién c6 mat chét xuc tac paladi,
* nhu tetrakis(triphenylphosphin)paladi(0) hodc hé cht xtc téc thay thé dugc diéu ché tai
chd tir PA(OAc), va PPhs, bazo thich hgp, nhu NaxCOs3, K2CO3, NaHCO3 va K3POq, va
trong dung mdi thich hgp, nhu 1,4-dioxan, hodc hdn hop ctia DME va nude. Viéc loai
khi cho hén hop phan ng bé’mg khi tro, nhu N> hodc agon, va gia nhiét hdn hop phéan
{mg dén nhiét do cao, nhu nhiét do hdi lwu, cu thé 1a 80°C, c6 thé ting cudng két qua
phan ing. Trong So dd phéan wng 10a, tit ca cac bién déu dugc x4c dinh nhu trong Cong

thire (D).

So dd phan tmg 10a

o | 0] R2
HN = HN —
N\ g N/
~N ~N
R3 R* R3 R*

(Va) , (m

Nguoi c6 hidu biét trung binh v& linh vuc k§ thudt nay c6 thé dw tinh rdng phan (g
trong So d6 phan ting 10a cling c6 thé dugc thuc hién trong céc didu kién twong tu, khi
hop chét c6 cong thirc (Va) mang nhém bromo thay cho nhém iodo. Phéan tmg nay c6
thé duoc thé hién nhu trong So d6 phan ung 10b, trong d6 hop chit ¢6 cong thic (V),

trong d6 R?? 14 halo, cu thé bromo hogc iodo va tat ca céc bien khac la nhu dugc xac
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dinh trong Cong thirc (I), duge dwa qua phan ing ghép cdp kiéu Suzuki nhu dugc mé ta

trén day trong ban mo ta.

So db phan tmg 10b

(0] RZa (@] R2
HNM HNM
/ — /
N\N %N\N
R3 R4 R3 R4

V) (I

Do @6, theo khia canh cu thé, sang ché dé cap dén hop chét trung gian c6 cong

thttc (V), trong d6 R?? 12 halo, cu thé 1a Br hoic I

“NM
N

0O RZa
N
R® R* V).
Theo phuong 4n cu thé, sang ché dé cap dén hop chit trung gian c6 cong thirc
(V?), trong d6 R?? 13 halo, cu thé 13, Br (trong ban mo ta dugc dé cap dén 12 hop chét (I-

13a) hogc I (trong ban mo ta dwgc d& cap dén 1a hop chét (I-13))

(@] RZa
HNM
‘\rN\N/
S )
(V).

Quy trinh th nghiém 11

Hop chét trung gian c6 cdng thirc (Va) hodc c6 cong thie (V) c6 thé dugc diéu
ché bang cach loai bd nhém bao vé, vi du nhém Boc, 14n lugt trong chét trung gian c6
cong thuc (VIa) hodc cd cong thire (VIb), vi du trong diéu kién c6 mat mdi trudng axit,
nhu axit clohydric, trong dung méi tro nhu 1,4-dioxan hodc axetonitril hodc etyl axetat
(EtOAc), & cée didu kién phan tmg thich hop, nhu & nhiét do thuan loi, nhu tir 15 dén
80°C, thuong 1a 80°C hodc tir 15 dén 30°C phu thudc vao hé dung méi, trong mot khoang
thoi gian & ¢am bio hoan thanh phan tng, sau d6 xir ly bing bazo nhu Na,CO3, K2COs
hodc NaHCO:s3, ¢ cac didu kién phan tmg thich hop, nhu & nhiét d6 thuén loi, thuong
nim trong khoang 0°C dén 40°C, cy thé 1a tir 15 dén 30°C, trong mdt khoang thoi gian
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@& d4m bao hoan thanh phan tng. Trong So dd phan éng 11a va 11b, R? 13 halo, cy thé
1a bromo hoic iodo, R7 12 Cr4alkyl, PG 1a nhém béo v&, vi du Boc, va tat ca cac bién

khac dugc dinh nghia nhu trong Cong thirc (I).

So db phan tng 11a

| R7. M /U\(g
PG- HNN
R3 R*

(Vla) (Va)

So db phan tng 11b

po- o=

PG- HN/X
R3 R4
(Vlb) V)
Quy trinh thir nghiém 12

Hop chit trung gian c6 cong thire (V1a) hodc (VIb) trong d6 R’ 1a Cisalkyl va PG
13 nhém bao vé, vi du Boc, ¢ thé duge diéu ché bang phan ting kiéu Mitsunobu giita
hop chét trung gian ¢6 cong thire (VIla) hodc (VII) mot cach twong Gng, va rugu thich
hgp c6 cong thirc (VII), trong didu kién c6 mit triarylphosphin thich hgp, nhu
triphenylphosphin thudng 1a 1,5 duong lugng, hodc trialkylphosphin thich hop, va chét
phan ung dialkyl azodicarboxylat thich hop, nhu di-tert-butyl azodicarboxylat hodc
~ dietyl azodicarboxylat thuong 13 1,5 dwong lugng, trong dung mdi tro thich hop, nhu
tetrahydrofuran (THF), & cac didu kién phan tmg thich hgp, nhu & nhiét do thuén loi,
thuong niam trong khoang 0°C dén nhiét d6 trong phong, vi du 20°C, trong mdt khoang
thoi gian dé dam bao hoan thanh phan tng. Hop chét trung gian c6 cong thire (VIII) cb
thé mua duoc ngoai thi trudng hodc dugce tdng hop theo céc quy trinh trong tai liéu.

Hop chit trung gian c6 cong thirc (V1Ia) trong d6 R’ 1a Cialkyl, c6 thé dugc didu
ché bang phan ting halogen hoa chét trung gian c6 cong thire (IX) véi chét phan tng
halogen hoa nhu N-iodosuxinimit, trong dung moéi tro nhu diclometan, ¢ cac diéu kién

phan tmg thich hgp, nhu & nhiét do thuan loi, thuong 12 nhiét do trong phong, trong mot
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khoéng thoi gian dé dam bao hoan thanh phan tng. Hop chét trung gian c6 cong thirc
(VII), trong d6 R7 14 metyl va R 1a bromo, c6 thé mua dugc ngoai thi truong va la
nguyén liéu dugc ddc biét vu tién dé sir dung trong viéc tong hop, bao gdm quy md 16n,
nhidu hop chét cudi ciing khac nhau c6 cong thic (I) theo céc quy trinh chung dugc néu
trong ban mé ta. Hop chét trung gian c6 cong thirc (IX) c6 thé mua dwoc ngoai thi trudng

hodc dugc téng hqp theo cac quy trinh trong te‘iirliéu.

Trong So d6 phan tng 12a va 12b, R? 1a halo, cu thé 13 bromo hodc iodo, R7 12
Ci.alkyl, PG 1a nhém bao v¢, nhu vi du Boc, va tAt c& cac bién khac dugc dinh nghia

nhu trong Cong thire (I).

So dd phan ting 12a

OH 0
0 O | PG-HNT X RT |
N 7 e Mo
R\ R\
0 N —— 0T N —— ”
HN< 7 _
N~y |

N~
HN</ Vi) pgoHN T N

R® R*

(IX) : (Vlla) (Vla)

.Sor d6 phan tmg 12b

OH O 2a
0 gaaPG-HNT X RT A
R7. R3 R4 "0 =

o) = _— N/
HN < Vi) po-HN T N
R3 R*
(Vi) (Vib)

Quy trinh thr nghiém 13

Hop chét trung gian c¢6 cdng thirc (IVb) c6 thé dugc didu ché bang phan ting tao
thanh este boronic hodc axit boronic bét dau tir chét trung gian c6 cong thic (IVa) véi
chét tao kim loai chuyén tiép nhu vi du BuLi hodc chét phan Gng Grignard, vi du cu thé
v& cac chét phan tng ndy bao gdm dung dich phitc isopropylmagie clorua lithi clorua
va loai hop chit bo nhu 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan, trong dung
moi tro nhu THF khan, & céc diéu kién phan tng thich hgp, nhu & nhiét do thuén loi,
thuong 13 -25°C, trong mdt khoang thoi gian dé dam bao hoan thanh phan tng. Ty vao
cac didu kién phan tmg s& thu dugc este boronic hodc axit boronic. Trong So d6 phan
tng 13, R™ va R%* 1 H hoic Ci.4 alkyl hodc R7* va R* cling nhau tao thanh, vi du, gbe
hoa tri hai c6 cong thitc -CH,CHz—, -CH2CH2CHa— hodc —C(CH3)C(CHs)2—, va tat ca
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cac bién khac dugc dinh nghia nhu trong Cong thire (I).

So d6 phan ting 13

R7ao\
. O | O B/ORBa
N<p? - /
N N~y
R3 R4 R3 R4

Quy trinh th nghiém 14

Hop chét trung gian c6 cong thirc (IVa) co thé dugc didu ché bang phan tng
halogen hoa chét trung gian c6 cong thirc (X) véi chét phan tng halogen héa nhu i6t,
trong diéu kién c6 mit amoni xeri(IV) nitrat va trong dung moéi tro nhu axetonitril, ¢ cac
didu kién phan tng thich hgp, nhu & nhiét do thuén lgi, thuong la 70°C, trong mot
khoang thoi gian dé dam bao hoan thanh phan tmg. Theo cach twong tu, hop chét trung
gian ¢6 cong thirc (Va) co thé duoc dilu ché tir chét trung gian c6 cong thire (XI). Trong

So db phan tng 14a va 14b, tAt ca cé4c bién déu dugc x4c dinh nhu trong Cong thire (I).

So d6 phan tng 14a

0 0 |
RLN _ RLN _
Noy T N-p
R® R* R® R4
X) (IVa)
So dd phan tmg 14b
o o
HNM HNM
N T N~y
R® R* R3 R*
(XI) (Va)

Quy trinh thir nghiém 15

Hop chit trung gian ¢6 cong thie (X) c6 thé duoc didu ché bang phan ing ghép

cap cua hop chét trung gian c6 cong thiac (XI) vé6i aryl/heteroaryl halogenua c6 cong
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thire (ITT) thich hop, trong d6 X 14 halo, véi chét xtc tac ddng(T) thich hop nhu ddng(T)
iodua, trong diéu kién c6 mit phéi tir, nhuw N,N'-dimetyletylendiamin, trong diéu kién
c6 mit bazo, nhu Na;COs, trong dung mdi thich hop, nhu toluen, ¢ cac diéu kién phan
ting thich hgp, nhu & nhiét d6 thun loi, thudng nim trong khoang 100°C dén 140°C,
trong mot khoadng thoi gian dé dam bao hoan thanh phan tng. Theo cach tuong ty, hop
chét trung gian c6 cong thirc (IV) ¢6 thé dugc diéu ché tir chat trung gian c6 cong thirc
(V). Hop chit trung gian c6 cong thirc (IIT) ¢6 thé mua duoc ngoai thi trudng. Trong So
dd phan tng 15a va 15b, tit ca c4c bién déu dugc xac dinh nhu trong Cong thirc (I) va

R22 13 halo, cu thé bromo hoic iodo.

So dd phan tmg 15a

o) o)
1
HN/U\Q R1X R \N/u\’é>
/ —_— /
N-N (1) S(N\N
X1 X)
So dd phan tung 15b
. @) R2a O RZa
1 RY
HN = R'X NT N=
/ —_— /
N-N () N-N
3 -R4 : RS R4 ’
V) | (IV)

Quy trinh thir nghiém 16

Hop chét trung gian c6 cong thirc (XI) c6 thé duoc didu ché bang cach loai bd
nhém bao vé trong chét trung gian c6 cong thire (XII), vi du trong didu kién c6 mit moi
trudng axit, nhu axit clohydric, trong dung méi tro nhu 1,4-dioxan, & cac diéu kién phan
g thich hop, nhu & nhiét do thuan loi, thuong la 80°C, trong mot khoéang thoi gian dé
dam bao hoan thanh phan tng tiép d6 xtr 1y bang bazo, nhur Na,CO3 hogc NaHCO3, &
cac didu kién phan tmg thich hgp, nhu & nhiét do thuan loi, thuong nim trong khoang
0°C dén 40°C, trong mot khoang thoi gian dé dam bao hoan thanh phan tng. Theo cach
tuong tw, hop chat trung gian c6 cong thire (V) c6 thé dugc didu ché tir chat trung gian
c6 cbng thic (VIb). Trong So dd phan (g 16a va 16b, R?? 14 halo, cu thé 12 bromo hodc

iodo, R7 1a Ci.alkyl, PG 1a nhém bao vé va tAt ca cac bién khac dugce dinh nghia nhu
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trong Cong thuc (I).
So dd phan ting 16a

0] (@]

. 7 .
—— N /

: . /
A N~ ~
N N
PG_HN§R4 - R3 R4
(XI) (X1)
So dd phan Gng 16b
o} R2a | 0o R2a

7 .
R\OJLT¢J> HNJLW¢J>
Ny N’
pG-HN" X N
RS R*
(Vlb) (V)
Quy trinh thir nghiém 17

Hop chét trung gian ¢ cong thire (XII) trong d6 R7 1 Cialkyl va PG 1a nhém
bao V&, c6 thé dugc didu ché bang phan tng kidu Mitsunobu gifta hop chét c6 cong thirc
(IX) va rugu thich hop c6 cong thire (VIII), trong diéu kién c6 mit triarylphosphin thich
hop, nhu triphenylphosphin, hoaé trialkylphosphin thich hop, va chét phan tng dialkyl
azodicarboxylat thich hop, nhu di-tert-butyl azodicarboxylat, trong dung moéi tro thich
hop, nhu THF, & cac diéu kién phan tmng thich hgp, nhu & nhiét d6 thuan loi, thudng la
nhiét d6 trong phong, trong mdt khoang thoi gian dé dam bao hoan thanh phan tng. Cac
hop chét trung gian c6 cdng thirc (IX) va c6 cong thirc (VIII) c6 thé mua duge ngoai thi
truong hodc dugce tdng hop theo céc quy trinh trong tai li¢u. Trong So d6 phéan tng 17,
R7 14 Ci4alkyl, PG 1a nhém bao v€ va tAt c& céac bién khac duogc dinh nghia nhu trong

Cong thuc (I).

So db phan tng 17

OH 0
0 PG—HN/\?(4 R7
B U LS«

/
N~
HN~/ WD) pe-iN" K N
- R® R*
(IX) (Xn)

Quy trinh thtr nghiém 18
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Hop chét trung gian c6 cong thirc (IX), trong d6 R 1a Ciaalkyl co thé thu dugc
bang cach este hoa hop chét trung gian c6 cong thirc (XIII) c6 bén trén thi trudng, bang
cac phuong phap da biét v&i ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuét nay, hodc
c6 thé c6 ban trén thi truomg. Phan (g ¢6 thé dugc thyc hién, vi du, trong diéu kién c6
m3t chit axit, nhu axit sulfuric, va ruou, nhu EtOH, trong dung méi thich hop, nhu
EtOH, & cac didu kién phan tng thich hop, nhu & nhiét do thuén l¢i, thuong nim trong
khoang 80°C dén 100°C, trong mét khoang thoi gian dé dam bao hoan thanh phan tng.
Trong So dd phan tmg 18, R” 1a Cyalkyl.

So dd phan ting 18
0 0

7
HN-\/ HN</

(X (IX)

Quy trinh thu nghiém 19

Hop chit trung gian ¢6 cong thirc (XI) trong d6 R? 12 H va R* 1a CF dugc d& cép
dén trong ban md ta 1a hop chit c6 cong thue (XIa) c6 thé dugce didu ché bang cach
hydro hoa chit trung gian c6 cong thie (XIV), sau d6 déng vong ndi phén tir trong mét
binh phan Ung, trong didu kién c6 mit chét xuc tic hydro héa, nhu Pd/C (paladi trén
cacbon), trong modi treong khi hydro dugc tao ra bang céch st dung amoni format, trong
dung mdi tro nhu MeOH, ¢ cac diéu kién phéan tng thich hgp, nhu & nhiét do thuan 1¢i,
thuong 1a 70°C, trong mdt khoang thoi gian dé dam bao hoan thanh phan tng. Trong So
d6 phan tmg 19, R7 1a Cialkyl.

So dd phan tmg 19

o

o
7
o NN
’ KrN ¢

/

N- -
ozN/\( N N
- CFs CF3

(XIV) (Xla)

Quy trinh thtr nghiém 20

Hop chét trung gian c6 cong thirc (XIV), trong d6 R’ 1a Ci.alkyl, c6 thé dugc
didu ché bang phan tng lién phén tt gitta hydrazin thich hgp c6 cong thic (XV), trong
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didu kién c6 mit ketoeste thich hop cé cong thic (XVI), nhu etyl pyruvat, trong dung
mdi tro thich hop, nhu EtOH, & céac diéu kién phan tng thich hgp, nhu & nhiét do thuin
loi, thuong 13 nhiét d§ trong phong, trong mdt khoang thoi gian dé dam bao hoan thanh
phéan ung. Hop chét trung gian c6 cong thirc (XVI) ¢6 thé mua dugc ngoai thi truong
hodic dugc tong hop theo cic quy trinh trong tai liéu. Trong So d6 phan ung 20, R7 14
Cisalkyl.

So dd phan tmg 20
0]
R, o)
Ho
NH, 7
NH (xw)* RigA =
O.N /4
2 /\/ 0 N/\(N\N
CF4 2
CF,
(XV) (XIV)

Quy trinh thtt nghiém 21

Hop chét trung gian c6 cong thie (XV) ¢6 thé dugc diéu ché bang phan tng loai
bd nhém bao vé ctia hop chit c6 cong thirc (XVI) theo cdc quy trinh da biét trong linh
vie k¥ thuét nay. Hop chét cé cong thirc (XV) c6 thé thu dugc bing cach loai bé nhém
Béo vé, nhu vi du, nhoém bao vé€ Boc trong hgp chét ¢6 cong thirc (XVI), trong diéu kién
c6 mit mdi trudong axit, nhu axit clohydric, trong dung moi tro nhu MeOH, & cac diéu
kién phén ung thich hop, nhu ¢ nhiét do thuén loi, thuong 1a nhiét d) trong phong, trong

mot khoang thoi gian & ¢am bao hoan thanh phéan ung.

Hop chét trung gian c6 cong thirc (XVI) ¢6 thé thu duogc bang cach cong hydrazin
duoc bao vé c6 cong thire (XVIII) vao 3,3,3-triflo-1-nitro-prop-1-en (XVII) (dugc diéu
ché nhu dugc mo ta trong J. Fluorine Chem. 2008, 767-774). Trong So d6 phan ting 21,
PG 1a nhém bao vé, vi du BOC.

So dd phan tng 21
HN-PG
NH,
~ (XVI) H;}rPG | NH,
O,N NH
: —_— NH —_—
s on Y oN Y
(XVII) (XVI) (XV)
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Dé thu dugc cac dang mudi HCI clia céc hop chét nay, ¢6 thé st dung vai quy trinh
d3 biét dbi voi ngudi co6 hiéu biét trung binh vé linh vuc k¥ thuat nay. Trong quy trinh
thong thuong, vi du, bazo tu do ¢6 thé dugc hoa tan trong DIPE hodc EtO va sau do,
¢ thé thém nhé giot dung dich HC1 6N trong 2-propanol, dung dich HCI 4N trong
dioxan, hodc dung dich HCI IN trong Et,O vao. Thong thuong, hdn hop dugc khudy
trong 10 phut sau khi loc san phim. Mudi HCI thuong duge 1am kho trong chan khong.

Nguoi co hidu biét trung binh v& linh vuc k¥ thuat hiéu ring trong quy trinh dugc
mb ta & trén, cic nhém chire cia cdc hop chét trung gian ¢6 thé can dugc phong bé boi
cac nhom bao vé. Trong trudong hop nhoém chire cia cac hop chét trung gian dwgc phong

bé bdi cac nhém bao vé, ching c6 thé dugc loai bd nhém bao vé sau budc phan ing.
Duogc hoc

Hop chét dugc dé xudt theo sang ché 14 chét diéu bién am lién két khéac vi tri hoat
tinh (NAM) cua thu thé glutamat huéng chuyén héa, cu thé chung 1 chét diéu bién 4m
lién két khac vi tri hoat tinh ctia mGluR2. Hop chét theo sdng ché dudng nhu khong lién
két v&i vi tri nhan dién glutamat, vi tri phéi tr cung vi tri hoat tinh, ma thay vao do 1a
lién két vai vi tri khéc vi tri hoat tinh nim trong bay ving xuyén mang cta thu thé. Trong
diéu kién c6 mit glutamat, hop chét theo sang ché 1am giam d4p tng mGluR2. Hop chét
dugc dé xuét theo sang ché dugc mong doi 14 ¢6 tac dung & mGluR2 do chung c6 kha

nang lam giém dap mg cua céc thy thé nay vdi glutamat, 1am yéu dépbl'r'ng ctia thu thé.

Khi duoc st dung trong ban mé ta, thudt ngit “diéu tri” dugc nham dé chi tat ca
c4c quy trinh, trong do c6 thé c6 viéc 1am cham, 1am gian doan, chin hodc 1am dimng ssu
tién trién ctia bénh hoic 1am thuyén gidm triéu chirmg, nhung khong nhét thiét cAn phai

loai b6 hoan toan céc tri¢u ching.

Do d6, sang ché @& cap dén hop chit c6 Cong thirc tbng quat (I), hodc dang dong
phan lap thé ctia nd, hoic N-oxit clia nd, hodc mubi dugc dung hoic solvat cua nd, cu
thé, hop chét c6 cong thire (I) hodc dang ddng phén lap thé ctia no, hodc mudi duoc dung
hoac solvat cua nd dé str duhg 1am thudc.

Séang ché cling md ta viéc st dung hop chét c6 Cong thirc tdng quat (1), hodc dang
df‘)ng phan 14p thé ctia no, hoic N-oxit cia nd, hodc mubi duge dung hoic solvat cia no,
cu thé, hop chét ¢6 cong thirc (I) hodc dang ddng phan lap thé ctia né, hodc mubi duge

dung hoic solvat ciia n6, hodc dugc pham theo sang ché d€ san xuat thuoc.
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Séang ché con dé cép dén hop chit c6 Cong thirc tdng quét (I), hosic dang dong
phén 1ap thé ctia no, hodc N-oxit ciia nd, hodc mudi duge dung hojc solvat cua no, cu
thé, hop chét c¢6 cong thire (I) hodic dang df‘)ng phén lap thé cia n6, hosic mudi duge dung
hodc solvat cua nd, hodc dugc phém theo sang ché @ st dung trong diéu trj hodc ngin
ngura, cu thé 1a didu tri, tinh trang bénh & dong vét c6 vu, bao g(‘“)m con ngudi, viéc didu
tri .hoac ngén nglra ndy dugc tic dong hodc tao thuan lgi béi tac dung diéu hoa than kinh
ctia chét diéu bién hoat tinh mGIuR2, cy thé 14 chét diéu bién am lién két khac vi trf hoat

tinh cuia no.

Séang ché ciing mo ta viéc sir dung hop chit c6 Cong thirc tng quat (I), hodc dang
déng phén lap thé ctia no, hodc N-oxit clia nd, hodic mudi dugce dung hodc solvat cua no,
cu thé, hop chét ¢ cong thic (I) hodc dang ddng phan 1ap thé cua nd, hoic mudi duoc
dung hodc solvat cua nd, hodc duoc phém theo sang ché dé san xuét thubc dé didu tri
hodc ngén ngura, 'cuthé 1a diéu tri, tinh trang bénh & dcf)ng vét ¢6 vi, bao | gém con nguoi,
viéc diéu tri hodc ngan ﬁgl‘xa nay dugec tdc dong hodc tao thuén Iqi béi tac dung didu hoa
than kinh ctia chét diéu bién hoat tinh mGIuR2, cu thé 14 cht diéu bién am lién két khéc

vi tri hoat tinh cta né.

Séang ché con @ cap dén hop chit c6 Cong thuc téng quat (I), hoic dang ddng
phﬁn 1ap thé cua no, hoaé N-oxit cta nd, hoic mubi duge dung hodc solvat ciia nd, cu
thé, hop chit co céng thirc (1) hodc dang ddng phén 14p thé ctia n6, hodic mudi dugc dung
hoic solvat cia né, hoic dugc phdm theo séang ché @8 st dung trong diéu tri, ngin ngira,
cai thién, kim soat hodc giam nguy co mic cac rdi loan v& than kinh va tAm thén lién
quan dén réi loan chirc ning glutamat & dong vat c6 vu, bao gdm con ngudi, viéc didu
tri hodc ngan ngira nay dugc tic dong hodc tao thuén loi béi tac dung didu hoa than kinh

ctia chit didu bién am lién két khac vi tri hoat tinh mGluR2.

Ngoai ra, sang ché ciing md ta viéc sir dung hop chét c6 Cong thirc tdng quét‘(I),
hodc dang déng phén 18p thé ctia n6, hodc N-oxit ciia nd, hodc mubi dugc dung hoic
solvat cda n6, cu thé, hop chéit ¢6 cong thirc (I) hodc dang déng phén lap thé cua no,
hodc mudi duge dung hodc solvat cia n6, hodc dugc phim theo sang ché dé san xuét
thubc dé diéu tri, ngan ngira, cai thién, kidm soat hodc giam nguy co méc cac rdi loan
vé thin kinh va tdm thin lién quan dén réi loan chtrc ning glutamat & dong vat c6 vi,
bao gém con ngudi, viéc diéu tri hodc ngin ngira nay dugc tic dong hodc tao thuén lgi

boi tac dung didu hoa than kinh cta chét didu bién 4m lién két khac vi tri hoat tinh
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mGIluR2.

Cu thé, céc rdi loan v& thin kinh va tAm thén lién quan dén rdi loan chtrc ning
glutamat, bao gdm mot hoic nhidu trong s6 cac tinh trang bénh hoic bénh v& hé than
kinh trung wong sau day: cac r6i loan tAm trang; tinh trang mé sang, chiing mét tri, cic
roi loan mat tri va cac rdi loan nhan thirc khac; cac r6i loan thuong dugce chén doan dau
tién & thoi ky tré so sinh, tré nho hodc tré vi thanh nién; cac ri loan lién quan dén viéc
lam dung chét; bénh tAm than phan liét va cac rbi loa_in tAm than khac; céc rdi loan thudc

co thé; va roi loan nga lim.

Cu thé, réi loan vé hé than kinh trung wong la r6i loan tAm thdn dugc chon tir
nhom gém bénh tim thin phan liét (cu thé 1a & bénh nhan duge 1am cho 4n dinh béng
chét chéng loan th'?ln), rbi loan dang tdm than phén liét, rbi loan phén lit cam xuc, roi
loan hoang tudng, r6i loan loan than ngén han, va rdi loan tdm thin do viéc ding chét
gay ra.

Cu thé, r6i loan hé than kinh trung wong 13 rdi loejn liéﬁ Ciuan &én viéc lam dung
chét’dugc chon tr nhém gém rbi loan phu thudc mqu; lam dung ruou, phu thu(fic
ar_nphetamin, Igim dung amphetamin, phy thudc cafein, lam dung éafein, phu thudc
cannabis, lam dung cannabis, phu thudc cocain, lam‘ dungv cocain, phu .thl,llf_\)C
hallucinogen, lam dung hallucinogen, phu thudc nicotin, lam dung nicotin, phy thﬁ(f)c

opioit, lam dung opioit, phu thu¢c phenxyclidin, va lam dung phenxyclidin.

Cu thé, rdi loan hé than kinh trung wong 13 r6i loan tdm trang dugc chon tir nhom
gdm roi loan trAm cam, trdm cam, tram cdm khéang di€u tri, r6i loan cam xuc, roi loan

tdm than chu k¥, va rdi loan tim trang do viéc dung chét gay ra.

Cu thé, rdi loan hé than kinh trung uvong la 161 loan thuong dugc chén doan dau
tién & thoi ky tré so sinh, tré nhé hodc tré vi thanh nién dugc chon tir chirng chdm phat
trién, rdi loan hoc tap, rdi loan k¥ ning van dong, rdi loan giao tiép, cac rdi loan gidm
cht y va hanh vi gy rbi (nhu rdi loan gidm cht }’//‘iéng dong (Attention-
Deﬁcit/Hyperactivity Disorder — ADHD)). Réi loan khic thuong dugc chin doan diu

tién ¢ thoi ky tré so sinh, tré nho hodc tré vi thanh nién 1a roi loan ty ky.

Cu thé, rdi loan hé than kinh trung wong 14 rdi loan nhén thire dugc chon tir nhém
gém ching mét tri, cu thé, chung maét tri kiéu Alzheimer, sa sut tri tué mach méu, chirng

mét tri do bénh HIV, chimg mét tri do chin thuong du, ching mat tri do bénh
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Parkinson, ching mét tri do bénh Huntington, chiing mét tri do bénh Pick, chimg mét

tri do bénh Creutzfeldt-Jakob, va ching mt trf dai ddng do viéc ding chat gy ra.

Cu thé, roi loan hé than kinh trung wong 1a r6i loan mat tri nhé, nhu roi loan mét

tri dai ddng do viéc ding chit gay ra.

Nhu di néu & trén, thuét nglr “diéu tri” khong nhét thiét chi su loai b6 hoan toan
tAt ca cac triéu ching, ma c6 thé chi viéc didu tri triéu chimg & bat ky rdi loan nao dugc
néu & trén. Cu thé, céc triéu chimg c6 thé duge diéu tri bao gdm nhung khong giéi han
d, su suy gidm tri nhd cu thé trong ching mét tri nhé hodc trong roi loan trdm cam, su
suy giam nhén thirc do tudi tac, suy gidm nhén thirc thé nhe, va cac triéu ching trdm

3

cam.

Trong sO céc r0i loan dugc néu & trén, viée diéu tri chimg mat tri nhd, rdi loan
tram cam, chirng tram cam, chiimg tram cadm khang diéu tri, roi loan tang dong/giam chu
¥ va bénh tdm than phén liét, cu thé 1a & bénh nhén dugc lam cho 6n dinh bang chat

chéng loan than, 1 dic biét quan trong.

~An ban 1an thi tu cla cudn Diagnostic & Statistical Manual of Mental Disorder
(DSM-1V) ctia Hi¢p hoi tim than M§ (American Psychiatric Association) cung clp cong
cu chin doan dé nhan dién cac 161 loan duge néu trong d6. Nguoi c6 hiéu biét trung binh
vé linh vuc k¥ thudt ndy s€ nhan ra rﬁng tOn tai cac cach dit tén, phan loai bénh, va hé
théng phan loai thay thé d6i véi cac rdi loan than kinh va tim than dugc néu trong ban
mo t4, va ring cac cich dit tén va phan loai bénh nay phét trién cung vé6i tién trinh y
hoc va khoa hoc. | |
Ngudi c6 hiéu biét trung binh v& linh vyc nay s& quen thudc véi cac cich dat tén,
phén loai bénh, va h¢ théng phan loai d6i vé6i cac bénh hodc tinh trang bénh duoc dé cap
trong ban mo ta. Vi dy, “American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorder, Fifth Edition. Arlington, VA, American Psychiatric
Association, 2013” (DSM-5™) st dung c4c thudt ngft nhur céc ri loan trdm cam, cu thé,
rdi loan trAm cam, rdi loan trAm cam dai déng (ri loan cam xic), rdi loan trAm cam do
dung chit-su cép thudc gy ra; cic t6i loan thin kinh nhén thtrc (neurocognitive
disorders - NCDs) (ca thé nguy hiém va thé nhe), cu thé, cac r8i loan than kinh nhan
thitc do bénh Alzheimer, NCD mach mau (nhu NCD mach méu xay ra véi nhiéu 1an

nhdi mau), NCD do nhiém HIV, NCD do chén thuong so ndo (traumatic brain injury -
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TBI), NCD do bénh Parkinson, NCD do bénh Huntington, NCD tran thai duwong, NCD
do bénh prion, va NCD do dung chit/sy cép thube gy ra NCD; cac ri loan phét trién
than kinh, cu thé, thiéu nang tri tué, rdi loan hoc tadp dic trung, rdi loan van dong phat
trién than kinh, ri loan giao tiép, va r6i loan ting dong/giam chii y (ADHD); céc rdi
loan do viéc dung chét gy ra va cic rdi loan nghién, cu thé, r6i loan st dung ruou, rdi
loan st dung amphetamin, ri loan sir dung cannabis, rdi loan sir dung cocain, cac rdi
loan st dung hallucinogen khéc, rdi loan st dung thubc 14, rdi loan st dung opiot, va rdi
loan st dung phenxyclidin; phé bénh tAm than phén liét va céc 18i loan tAm thén khac,
cu thé, bénh tam than phan liét, rdi loan dang tam thin phan liét, rbi loan phan liét cam
xtc, rdi loan hoang tudng, r6i loan loan than ngén han, 161 loan tAm than do dung chit/sy
cap thudc gay ra; cac rdi loan triéu ching thé chat; rdi loan ngt lim; va 181 loan cam xtic
chu ky (theo DSM-5™ s& roi vao phan loai rbi loan ludng cwc va cac rdi loan lién quan).
Céc thudt ngir nay co6 thé dugc str dung béi chuyén gia dudi dang danh phap thay thédbi
v&i mot sb bénh hoic tinh trang bénh dugc dé cap dén trong ban mo ta. R&i loan phét
tridn than kinh khac bao gdm rdi loan phd tu ky (ASD), bao gdm, theo DSM-5™, c4c
rbi loan di duoc biét truée d6 13 thudt ngit ty ky sém nhii nhi, tw ky thdi tho du, tw ky
Kanner, ty ky chitc ning cao, ty ky khong dién hinh, rbi loan phat trién thin kinh dién
rong khéng dugc quy dinh khéc, rbi loan tan rd & tré nho, va rdi loan Asperger. Cu thé,
rdi loan 12 tu ky. Cac yéu td chi dinh di kém véi ASD bao gbm céc yéu tb trong d6 ca

thé ¢6 céc rdi loan di truyén, nhu trong hdi chiing Rett hodc hdi ching Fragile X.

Do d6, sang ché con d& cap dén hop chét c6 Cong thirc tong quét (1), hodc dang
ddng phan lap thé ctia né, hoic N-oxit ciia nd, hodc mudi duoc dung hoc solvat clia nd,
cu thé, hop chét co cong thtc (1) hodc dang dﬁ‘)ng phén lap thé cua no, hodc mudi dugc
dung hodc solvat cua no, dé str dung trong didu tri cho bénh bét ky trong s6 cac bénh
duogc néu ¢ trén.

Séang ché con dé cap dén hop chét c6 Cong thirc tdng quat (I), hodc dang dong
phén 1ap thé ctia nd, hodc N-oxit ctia né, hodc mubi duoc dung hodc solvat ctia nd, cu
thé, hop chét c6 cong thirc (I) hodc dang ddng phan 1ap thé ctia no, hodc mubi duge dung
hoac solvat ciia n6, dé sir dung trong diéu tri cho bénh bét k¥ trong sb cc bénh dugc
néu ¢ trén. |

Séang ché con d& cap dén hop chit c6 Cong thirc tdng quét (I), hoic dang dong

phén 14p thé cta nd, hodc N-oxit cuia nd, hodc mudi duge dung hodc solvat cta nd, cu
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thé, hop chit c6 cong thirc (I) hodc dang ddng phan 1ap thé ctia né, hodc mudi duge dung
hodc solvat ciia no, dé diéu tri hodc ngin ngura, cu thé 1a diéu tri, bénh bét ky trong sb

cic bénh dugc néu & trén.

Sang ché ciing md ta viéc st dung hop chét c6 Cong thirc tong quat (I), hozc dang
déng phén lap thé cua no, hodc N-oxit ctia n6, hodc mudi dugc dung hoic solvat ctia nd,
cu thé, hop chét c¢6 cong thite (I) hoic dang déng phan 1ap thé cia né, hodc mudi dugc
dung hodc solvat cua no, dé san xuét thudc dé diéu tri hodc ngin ngira tinh trang bénh

bét ky trong sd cac tinh trang bénh dugc néu & trén.

Hop chét theo séng ché c6 thé dugc str dung cho ddng vat c6 vu, t6t hon 1a ngudi,

dé diéu tri hodc ngan ngira bénh bat ky trong so cdc bénh dugc néu & trén.

V& tinh hitu ich ctia hop chét c6 cong thirc (I), séng ché mo ta phuong phép diéu
tri cho dong vat mau néng, bao gdm ngudi, méc bénh bit ky trong sb cac bénh dugc néu
¢ trén, va phuong phdp ngan ngira bénh bét ky trong s cac bénh dugc néu & trén & dong

vat mau nong, bao gdm nguoi.

Phuong phap nay gém budc sit dung, tic 1a cho dong vat méu nong, bao gém
nguoi sir dung theo duong toan than hodc khu tra, t6t hon 1a st dung qua dudng miéng,
lugng hitu hiéu tri liéu cua hop chét c6 cong thirc (I), dang ddng phan 1ap thé cia né,
ho#ic N-oxit cia nd, hodc mudi dugc dung hoic solvat clia nd, cy thé, hop chét c6 cong

thite (I) hodc dang ddng phan lap thé ctia nd, hodc mubi dugc dung hoic solvat ctia no.

Do d6, séng ché con md ta phuong phép ngan nglra va/hodc didu tri bénh bat ky
trong sb cac bénh dugc néu & trén gém bude cho dbi tuong can diéu tri st dung luong

hitu hidu tri liéu ciia hop chét theo sing ché.

Ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuit ndy s& nhén ra rang lugng hitu
hiéu trj liéu cia NAM theo sang ché 1 luong du dé didu bién hoat tinh cia mGIluR2 va
ring luong nay thay d6i, khong ké nhitng cai khéac, phy thudc vao loai bénh, ndng d6
cua hop chét trong ché phém tri liéu, va tinh trang ctia bénh nhan. Nhin chung, lugng
NAM c?}n duoc sir dung lam chét tri liéu dé diéu tri bénh trong do viée diéu bién mGIluR2
1a ¢6 loi, nhu céc r6i loan duge néu trong ban md 14, s& dugc xac dinh trong timg trubﬁg

hop boi thdy thube tham gia.

Nhin chung, lidu thich hop la lidu tao ra néng d6 cua NAM tai vi tri diéu tri ndm
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trong khoang tir 0,5 nM dén 200 puM, va tét hon 14 tir 5 nM dén 50 pM. D¢ thu dugc cac
ndng do diéu tri ndy, bénh nhan cAn didu tri c6 thé s& dugc st dung lwong hitu hiéu tri
liéu hang ngay trong khoang tir 0,01 mg/kg dén khoang 50 mg/kg trong lugng co thé,
t8t hon 12 tir khoang 0,01 mg/kg dén khoang 25 mg/kg trong lugng cothé, tét hon nita
1a tir khoang 0,01 mg/kg dén khoang 10 mg/kg trong lugng co thé, t5t hon nira 13 tir
khoang 0,01 mg/kg dén khoang 2,5 mg/kg trong lugng co thé, tét hon nita 13 tir khoang
0,05 mg/kg dén khoang 1 mg/kg trong lugng co th8, t6t hon nira 12 tir khoang 0,1 dén
khoang 0,5 mg/kg trong lugng co thé. Luong hop chit theo sing ché, trong ban mo ta
con duge goi 1a thanh phin hoat tinh, dugc yéu cdu dé nhan dugc tic dung tri lidu s&, di
nhién thay dbi theo timg trudng hop, thay d6i v6i hop chit cu thé, con dudng sir dung,
tudi tac va tinh trang clia ngudi nhén, va 16i loan hodc bénh cu thé can dugc didu tri.
Phuong phép diéu tri ¢6 thé con bao gdm buéc sir dung thanh phan hoat tinh & ché d6
ubng tir mot dén bén 14n mot ngay. Trong phuong phép didu tri nay, hop chat theo séng
ché tét hon 1a duoc tao ché phém trude khi nap vao. Nhu dugc néu trong ban md ta dudi
daly, duoc pham thich hop dugc bao ché bing cic quy trinh da biét st dung cc thanh

phan da bict va san co.

Hop chét theo sang ché c6 thé duogc st dung cling véi mot hodc nhiéu thubc khac
trong diéu tri, ngin ngira, kiém soét, cai thién, hodic gidm nguy co bénh hodc tinh trang
bénh ma hop chit c6 cong thire (I) hodc cac thudc khac c6 thé c6 tinh hitu ich, trong d6
su két hop cac thube khac cling nhau 12 an toan hon hodc c6 hiéu qua hom mdt thube. Vi
du v& céc két hop thudc nay bao gdm hop chét theo sing ché két hop véi (céc)‘ chét
chéng loan than, chét dbi khang thu thé NMDA (vi du, memantin), chét dbi khang
NR2B, chit tc ché axetylcholinesteraza (vi du, donepezil, galantamin, physostigmin va
rivastigmin) va/hoic chét trc ché tai hip thu chét din truyén than kinh chéng suy nhugc.
Céc két hop cu thé bao gdm hop chét theo sang ché két hop véi chit chéng loan than,
hodc hop chét theo sang ché két hop voi memantin va/hogic chit ddi khang NR2B.
Dugc phdm

Sang ché con dé xut ché phim ding dé ngin nglra hodc diéu_tri bénh, trong do
viéc diéu ‘bién thu thé mGIuR?2 1a ¢6 ich, nhu cac 161 loan dugc néu trong ban md ta.
Mic du thanh ph?m hoat tinh c6 thé dugc sir dung mot minh, t6t hon 12 n6 ¢6 mit & dang
dugc phdm. Do d6, sang ché con dé cép dén dugce phém chira chét mang hodc chét pha

lodng dugc dung va, & dang thanh phén hoat tinh, lugng hitu hiéu tri liéu ctaa hop chét
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theo sang ché, cuthé 1a hop chét c6 cong thue (I), N-oxit, mudi duge dung ctia nd, solvat
cua no6 hodc dang déng phan hoa hoc 1ap thé ciia né, cu thé hon 13, hop chét c¢6 cong
thace (D), mudi duge dung clia né, solvat clia né hogic dang dﬁ‘)ng phén hoda hoc lgflp thé
cia no. Chét mang ho#c chét pha lodng phai “chip nhén duoc” theo nghia twong thich
v6i céc thanh phin khac ciia ché phdm va khong ¢6 hai ddi véi nguoi tiép nhan no.

- Hop chét theo sang ché, cu thé 1 hop chét c6 cong thirc (I), N-oxit ciia no, mudi
dugc dung cta no, solvat va dang déng phan héa hoc 1ap thé ctia n6, cu thé hon 1a hop
chét c6 cong thirc (I), mudi duge dung ciia né, solvat va dang ddng phan hoa hoc lap thé
cua no, hodc tap hgp con hodc t5 hop bét ky cuané cod thé dugc bao ché thanh céc dang
dugc pham khéc nhau nhim muc dich sir dung. D8i vi ché phdm thich hop, c6 thé trich

dan tt ca cac ché phim thudng duge sir dung cho cic thubc ding toan than.

Duogc phém theo sang ché c¢6 thé dugc bao ché bing phuong phap bat ky da dugc
biét 15 trong linh vue dugc phém, vi du, bing cach sir dung cac phwong phap nhu cac
phuong phap dugc md ta trong Gennaro et al. Reming_toh’s Pharmaceutical Sciences
(18% ed., Mack Publishing Company, 1990, déic biét 1a xem Part 8: Pharmaceuﬁcal
preparations and their Manufacture). Pé bao ché dugc phadm theo séng ché, lugng hitu
hiéu tri li€u ctia hop chét cy thé, ty y & dang mudi, 1am thanh phén hoat tinh, dugc két
hop trong hdn hop 1'iéng v6i chit mang hoic chét pha lodng dugc dung, ma chit mang
hodc chit pha lodng c6 thé c6 nhidu dang khac nhau phu thudc vao dang dugc phim
duoc mong mudn dé dung. Cac dugc phim ndy dwgc mong mudn & dang liéu don vi
thich hop, cu thé, dé ding qua dudng miéng, khu trt, & truc trang hodc dudi da, bang
cach tiém ngoai duong tiéu hoa hodc bang cach xdng. Vi du, trong qua trinh bao ché
dugc phdm & dang lidu ding qua dudng miéng, méi trudng dugce ly thong thuong bét
ky c6 thé duoc st dung nhu, vi dy, nuée, glycol, dau, rugu va moi trudng twong tu trong
truong hop ché pham dang long ding qua dudng miéng nhu, vi dy, huyén phu, siro, cdn
ngot, nhii trong va dung dich; hodc chét mang dang rin nhu, vi dy, tinh bdt, dudng, cao
lanh, chét pha lodng, chét lam tron, chét lién két, chit 1am phén rd va cac chét tuong tu
trong trudng hop bdt, vién tron, vién nang va vién nén. Do dé str dung nén viéc ding
qua duong miéng dugc vu tién, va vién nén va vién nang 1a cic dang don vi lidu ding
qua duong miéng thuén lgi nhét, trong truong hop nay, chit mang dugc dang ran hién
nhién duogc st dung. Dbi véi ché phdm ding ngoai dudng tiu hoa, chét mang thudng

gdm nudce vo tring, it nhét 1a chiém phan 16n, mdc du céc thanh phén khéac, vi du, chat
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hoat dong bé mit, @& hd trg tinh hoa tan, ¢6 thé dugc bao g@)m. Dung dich tiém duogc, vi
du, c6 thé dugc bao ché, trong d6 chit mang gbdm dung dich nudc mubi, dung dich
glucoza hodc hdn hop ctia dung dich nudc mubi va dung dich glucoza. Hon dich tiém
dugce ciing ¢6 thé duge bao ché ma trong truomg hop nay, chit mang long, chét tao hén
dich thich hgp va chét tuong tu co thé dugc st dung. Ciing duoc bao gbm 1a cac ché
phém dang rin ma ducjc du dinh dugc chuyén héa, ngay trudc khi st dung, thanh ché
pham dang 16ng. Trong ché phém thich hop dé dung duéi da, chit mang tiy y chira chét
tang cudong thim thAu va/hodc chit thAm wét thich hop, tiry y duge két hop véi chit phu
gié thich hop ¢6 ban chat bét ky véi ty 1€ nhod, ma céc chét phu gia nay khong tao ra tac
dung c6 hai déng ké dbi v6i da. Céac chit phu gia nay co thé tao didu kién cho viéc st
dung vao da va/hodc ¢ thé hitu dung @8 bao ché ché phidm mong mubn. Cac ché phim
nay co thé duoc st dung theo céc cach khac nhau, vi du, & dang cao dan ap da, 6 dang

thubc chdm, & dang thuéc ma.

' Dic biét thuan 1o 12 bao ché duge phdm néu trén & dang lidu don vi dé d& st dung
va ¢6 lidu lwong ddng déu. Dang lidu don vi khi dugc st dung trong ban md ta dé cap
dén céc don vi riéng v& mat vat 1y thich hop dé 1am lidu don vi, mdi don vi chira lugng
thanh phén hoat tinh dugc xac dinh trude dugce tinh toan dé tao ra tac dung tri liéu mong
muén lién quan dén chit mang dugc dugc yéu cAu. Cac vi du vé dang liéu don vi 14 vién
nén (bao gébm vién nén duge chia vach hodc vién nén dugc boc), vién nang, vién tron,
gvéi bot, vién nhén, thubc dan, dung dich hodc hdn dich tiém dugc va dang tuong tu,

dang tinh theo thia ca phé, dang tinh theo mudng, va dang chia nho nhiéu 14n cua noé.

Do hop chét theo séng ché 12 hop chét diing dugc qua dudng miéng, duge pham

chira hop chit hd trg dé ding qua dudng miéng 1a dic biét c6 loi.

Dé ting cudng tinh hoa tan va/hodc tinh dn dinh cia hop chit c6 cong thirc (I)
trong dugc pham, c6 thé ¢6 loi khi st dung a-, B- hodic y—xyclodextrin hogc dan Xuét
cta ching, cu thé 1a xyclodextrin dugc thé hydroxyalkyl, vi du, 2-hydroxypropyl-p-
xyclodeXtrin hodc sulfobutyl-B-xyclodextrin. Tuwong tu, cac ddng dung moi nhu rugu c6
thé cai thién tinh hoa tan va/hodc tinh 6n dinh cua hop chét theo séng ché trong duoc

pham.

Liéu luong va tin suét chinh xac phu thudc vao hop cht c6 cong thuc (I) cu thé

dugc st dung, tinh trang bénh cu thé dugc diéu tri, mic do nghiém trong cua tinh trang
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bénh dugc didu tri, do tudi, cAn nang, gidi tinh, mirc do r6i loan va tinh trang thé chat
chung ctia bénh nhén cu thé cling nhu céc thude khac ma ca thé c6 thé uéng, nhu da
duoc biét rd dbi voi ngudi c6 hiéu biét trung binh vé linh vyc. Hon nita, 13 rang 14 lugng
hiru hiéu hing ngay nay c6 thé duge giam di hogc ting 1én phy thudc vao dap tng cia
d6i trong duoc diéu tri va/hodc phu thudc vao sy danh gia cla bac si ké hop chét theo

séng ché.

Phu thudc vao cach thirc st dung, duoc phim chira thanh ph?m hoat tinh véi lugng
nam trong khoang tir 0,05 dén 99% trong lugng, tot hon 1 ndm trong khoang ti 0,1 dén
70% trong luong, tot hon nita 1a ndm trong khoéang tir 0,1 dén 50% trong lugng, va, chét
mang dugc dung véi lugng nim trong khoang tir 1 dén 99,95% trong lugng, t6t hon 13
nim trong khoang tir 30 dén 99,9% trong lugng, t6t hon nita 1a nim trong khoang tlr 50
dén 99,9% trong luong, tht ca cac phan tram déu tinh theo tbng trong lugng clia duge
phém. |

Luqng ﬁqp chét c6 cong thirc (I) ma c6 thé duoc Két hop véi nguyén ligu chit
mang dé san xuit dang lidu don s& thay dbi phu thudc vio bénh dugc diéu trj,"loéi dong
Vét co Vﬁ, va céch thue st dung cu thé. Tuy nhién, dé 1am chi dan chung, lidu don vi
thich hop dbi vai hop chét theo sang ché c6 thé, vi du, t6t hon 13 chira hoat chét voi
lwong ndm trong khoang tlr 0,1mg dén 1000mg. Liéu don vi dugc wu tién 1a nim trong
khoang tir 1mg dén 500mg. Lidu don vi dugc wu tién hon 12 ndm trong khoang tr Img
dén 300mg. Liéu don vi dugc uu tién hon nira 1a nim trong khoang tir Img dén 100mg.
Céc liéu don vi ndy co6 thé duoc st dung nhiéu hon mot 14n mot ngay, vidy, 2, 3,4, 5
hodc 6 1dn mot ngay, nhung t6t hon 1 1 hodic 2 14n trong mot ngdy, sao cho tbng liéu
dung cho nguoi trudng thanh cd can ndng 70kg 1a nim trong khodng tir 0,001 dén 15mg
v6i mdi kg can ning cla dbi tugng trong mdi 14n ding. Lidu luong duge uu tién nam
trong khoang tr 0,01 dén 1,5mg v6i mdi kg can ning cla d6i tugng trong mdi 1an dung,
va li€u phap nay co thé kéo dai mot vai tudn hodc mot vai thang, va trong mot s6 trudong
hop, 18 mdt vai ndm. Tuy nhién, nén hiéu r%mg muc liéu cu thé dbi v6i bénh nhan cu thé
bét ky s& phu thudc vao cac yéu t6 khac nhau bao gbm hoat tinh ctia hop chét cu thé
duoc st dung; do tudi, trong luong co thé, strc khoe chung, gidi tinh va ché do an cua
c4 th8 dugc didu tri; thoi gian dung va duong dung; tdc do bai tiét; cac thude khac da
duogc dung trudc d6; va mirc dd nghiém trong cua bénh cyu thé dang dugc ap dung lidu

phép, nhu d duoc hiéu rd bai ngudi c6 hiéu biét trung binh vé linh vuc nay.
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Liéu luong dién hinh c6 thé nim trong khoang tir Img dén 100mg vién nén hogc
tir Img dén 300mg duoc udng mot 14n mot ngay, hodc, nhidu 1dn mot ngdy, hodc vién
nang hodc vién nén giai phong mat 14n dugc uéng mét 1an mot ngay va chira ham lugng
cao hon tinh theo ty 1& ciia thanh phén hoat tinh. T4c dung giai phéng theo thoi gian c6
thé dat duoc bing nguyén lidu bao nang ma s& tan & cac gia tri pH khac nhau, nho vién
nang giai phong cham béi ap sudt thAm thiu, hodc bang phuong tién giai phong ¢ kiém
sodt da biét khac bt k.

C6 thé cin thibt phai st dung cac liéu lrgng nim ngoai chc khodng nay trong mot
s6 trudmg hop nhu s& rd rang dbi voi ngudi co hiéu biét trung binh vé linh virc. Hon nita,
lvu ¥ ring bac sT 1am sang hodc béc si didu tri s& biét cach thirc va thoi diém bét dau,

tam ngimg, diéu chinh, hoic két thic liéu phap két hop vé6i timg dap ang ciia bénh nhan.

Nhu d3 duge dé cap, sang ché con dé cap dén dugc phém chira hop chét theo
sang ché va mot hodc nhidu dugc chit khac dé sir dung lam thubc hoic st dung dé didu
tfi, ngdn ngua, kiém soat, cai thién, hodc 1am gidm nguy co bénh hodc tinh trang bénh
ma hop chét ¢6 cong thirc (I) hodc cac dugc chét khéac c6 thé hitu dung. Viéc st dung
ché phim nay dé sén xut thudc cling nhu viée st dung ché phim nay dé san xuét thubc
dé diéu tri, ngan ngira, kiém soat, cai thién hozc lam giam nguy co mic bénh hoic tinh
trang bénh ma hop chit c6 cong thire (I) hoic cac dugce chét khac ¢6 thé hitu dung ciing
duoc dy dinh. Sang ché con dé cip dén t6 hop cua hop chét theo sang ché va duoc chit
bd sung dugc chon tir nhém gdm cac chét chéng loan than; chét dbi khang thu thé
NMDA (vi du, memantin); chit d6i khang NR2B; chét @c ché axetylcholinesteraza (vi
du, donepezil, galantamin, physostigmin va rivastigmin) va/hoic chét tre ché sy hép thyu
chit din truyén than kinh chéng suy nhuge. Cu thé, sing ché con dé cap dén té hop cia
hop chét theo sang ché va (céc) chét chéng loan thin, hoic tb hop cua hop chét theo
sang ché va memantin va/hoic chit dbi khang NR2B. Sang ché con dé cap dén t6 hop
nhu vy dé st dung 1am thudc. Sang ché con @ cap dén san phdm chira (a) hop chit
theo sang ché, N-oxit cia no, mubi dugc dung cuia n6 hodc solvat ctia nd, dic biét 1a,
mubi dugc dung cia né hoic solvat cia nd, va (b) thanh phén bd sung duge chon tir chét
chéng loan than, chat ddi khéng thu thé NMDA (vi du, memantin), chat dbi khang
NR2B, chét trc ché axetylcholinesteraza va/hoic (cé4c) chét @e ché sy hép thu chat dan
truyén than kinh chéng suy nhuge, & dang dugc pham két hop dé st dung ddng thoi,

tach riéng hodic tudn tu trong qué trinh diéu tri hodc ngin ngira tinh trang bénh & dong
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vat ¢6 vii, bao gdm ngudi, viée didu tri hoic ngan ngira tinh trang ndy dwgc tic dong
hodc tao diéu kién nho téc dung didu bién than kinh cta chét diéu bién hoat tinh mGIluR2,
cu thé 13 chét didu bién am lién két khac vi tri hoat tinh mGIuR2. Cu thé hon 1a thanh
ph?m bd sung (b) duoc chon tir (cac) chét chbng loan thin hoic memantin va/hogic chét
d6i khang NR2B. Cac thudc khic ctia t8 hop hodc san phim nay c6 thé dugc két hop
trong ché pham don ciing v6i chét mang hoic chit pha loAng dugc dung, hogc mbi thube
nay c6 thé c6 mit trong ché phim riéng r& ciing véi cht mang hozc chét pha lodng duoc

dung.
Vi dy thye hién sdng ché

Céc vi du sau nhim minh hoa ma khong giéi han pham vi ciia sang ché.

Hoba hoc

Mot vai phuong phdp didu ché hop chit theo sang ché dugc minh hoa trong cac
vi dy sau day. Trir khi c6 quy dinh khac, tht ca cac nguyén lidu khéi diu duge mua cuia

cac nha cung cap thuong mai va dugce sir dung ma khong cAn tinh sach thém.

Sau day, “Boc” hodc “BOC” c6 nghia 1a tert-Butyloxycacbonyl; “CI” c6 nghia la
jon hoéa héa hoc; “DAD” c6 nghia 1a ddu do mang dibt; “THF” c6 nghia la
tetrahydrofuran; “TEA” c6 nghia 1a trietylamin; “DIPE” c6 nghia Ia diisopropylete;
“DMF” c¢6 nghia 1a N,N-dimetylformamit; “Et20” c¢6 nghia la dietylete; “EtOAc” ¢
nghia 13 etyl axetat; “DCM” c6 nghia 1a diclometan; “DMSO” c6 nghia la
dimetylsulfoxit; “L” c6 nghia 1a lit; “LRMS” c6 nghia 1a phép do phé/khdi phd phan
giai thap; “HATU” c6 nghia 13 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat; “HPLC” c6 nghia 14 sdc ky léng hiéu ning cao; “HRMS” c6 nghia la
phép do phd/khéi phd phan giai cao; “mL” hogc “ml” ¢6 nghia 1a mililit; “NH4Ac” c6
nghia 12 amoni axetat; “EtOH” c¢6 nghia la etanol; “ES” c¢6 nghia la tia dién; “iPrOH”
¢6 nghia 1a isopropanol; “iPrNH,” cé nghia 1a isopropylamin; “MeOH” ¢6 nghia 1a
metanol; “eq” ¢6 nghia 1a (cac) duong lugng; “RP” c6 nghia la pha déo; “rt” c6 nghia la
nhiét d6 trong phong; “M.p.” c6 nghia 13 nhiét dd nong chdy; “min” c6 nghia la phut;
“h” ¢6 nghia 1a gid; “s” c6 nghia 13 gidy; “TOF” c6 nghia 1a thoi gian bay; “QTOF” ¢6
nghia 13 thoi gian bay tir cyc; “sat.” ¢ nghia la bdo hoa; “SFC” c6 nghia la séc ky 1ong

siéu t6i han; “sol.” ¢6 nghia 1a dung dich.

Phan tng duoc hd trg vi song dugce tién hanh trong binh phan (g mdt chirc nang:
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binh phan g vi song Initiator™ Sixty EXP (Biotage AB), hogc trong binh phén tmg
nhiéu chirc ning: MicroSYNTH Labstation (Milestone, Inc.).

K§ thuat sic ky 16p méng (TLC) dugc tién hanh trén céc dia silica gel 60 F254
(Merck) su dung dung mdi loai chét phan tng. K§ thuat sic ky c¢ot mé dugce tién hanh

trén silica gel, ¢ hat 60A, mét ludi = 230-400 (Merck) sir dung c4c kg thuat tiéu chuan.

K¥ thuat sic ky cot nhanh ty dong duoc tién hanh bang céach str dung cac 6ng lot
san sang két ndi, trén silica gel khong déu, c& hat 15-40pum (cdt nhanh ding mot 1an pha
thudng) trén céc hé nhanh khac nhau: hé SPOT hodc LAFLASH cia Armen Instrument,
hoic hé PuriFlash® 430evo cuia Interchim, hogic h¢ 971-FP cua Agilent, hodc hé Isolera

1SV cua Biotage.

Cong hudng tir hat nhin (Nuclear Magnetic Resonance-NMR): d6i voi mot sb
hop chit, phd 'H NMR dugc ghi lai trén quang phd ké Bruker Avance III, trén Bruker
- DPX-400 ho#c Bruker AV-500 véi céc trinh tu xung chudn, vin hanh 14n luot & 400MHz
va 500MHz. Céc dich chuyén hoa hoc (8) duge bao céo theo phan triéu (ppm) trudng

thép tir tetranietylsilan (TMS), ma dugec st dung dé 1am chét churfm noi.
Téng hop cac hop chét trung gian

Hop chét trung gian 1 (I-1)

Etyl este ctia axit 2H-pyrazol-3-carboxylic (I-1)

O
N\

©) =
HN </

Bé sung axit sulfuric (10mL, 187,6mmol) vao dung dich chtra axit 1-H-pyrazol-
3-carboxylic (1,93g, 17,22mmol) trong EtOH (20mL). Khuéy hdn hop & nhiét d§ 90°C
trong 15h. Sau d6 cho phép lam ngudi hdn hop dén nhiét dd trong phong va 1am bay hoi
cac dung mdi trong chan khong. Rot phin cin vio nuéc va bazo héa dung dich bing
K2COs va chiét bang EtOAc. Tach 16p hitu co, sdy kho (MgSO0s4), loc va 1am bay hoi
dung moi trong chan khong dé thu dugc hop chat trung gian I-1 duéi dang chét rén mau
tring (2,28g, do tinh khiét 93%, 94%) duoc sit dung trong budc tiép theo ma khong can
tinh sach thém.

Hop chét trung gian 2 (I-2)
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Etyl este cua axit 4-iodo-2H-pyrazol-3-carboxylic (I-2)

0]

|
/\OM
)

HN <y

| Hba tan hop chét trung gian I-1 (100g, 0,68mol), N-iodosuxinimit (213,5g,
0,95mol) trong DCM (2L). Khudy hén hop & nhiét do trong phong trong 24h. Xt Iy hon
hop bang dung dich Na;2S>0; bdo hoa va dung dich Na2CO3 bédo hoa va chiét bang DCM.
Téch 16p hitu co, sdy kho (MgS04), loc va lam bay hoi dung mdi trong chan khong dé
thu duoc hop chét trung gian I-2 duéi dang chét rin mau tréng (160g, 85%).

Hop chit trung gian 3 (I-3)

tert-butyl este cta axit (2R-hydroxy-propyl)-cacbamic (I-3)

73

R
OH

B6 sung di-tert-butyl dicacbonat (58,1g, 266,3mmol) trong DCM (50mL) vao
dung dich da khudy chtra (R)-(-)-1-amino-2-propanol trong DCM (50mL) & nhiét do
0°C trong mdi trudng nito. Khudy hdn hop & nhiét d§ trong phong trong 2h. Pha loang
hdn hop véi nude da dugc 1am mat va chiét bing DCM. Tach 16p hitu co, sdy khd
(Na2S0s4), loc va 1am bay hoi cac dung moi trong chén khong @& thu dugc hop chit trung
gian I-3 & dang dau khong mau (47g, dinh lwgng). San phim nay dugc st dung trong

budc tiép theo ma khong can tinh sach thém.
Hop chét trung gian 4 (I-4)

tert-butyl este clia axit (2S-hydroxy-propyl)-cacbamic (I-4)

Tbng hop hop chét trung gian I-4 theo phuong phép tuong ty dugc mod ta d6i v6i hop
chét trung gian I-3. Bt dau tir (S)-(-)-1-amino-2-propanol (3mL, 38,1mmol), thu dugc
hop chét trung gian I-4 & dang du khdng mau (6,13g, 49 tinh khiét 89%, 82%), ma héa
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r&n khi dé & nhiét do trong phong.
Hop chét trung gian 5 (I-5)

tert-butyl este cia axit (2-hydroxy-propyl)-cacbamic (I-5)

7=
SN
OH
Téng hop hop chét trung gian I-5 theo phuong phap tuong ty duge mé té dbi véi
hop chét trung gian I-3. Bt diu tir 1-amino-2-propanol (3mL, 38,1mmol), thu dugc hop

chét trung gian I-5 & dang diu khong mau (6,69g, 98%).
Hop chét trung gian 6 (I-6)

Etyl este clia axit 2-(2-tert-butoxycacbonylamino-1S-metyl-etyl)-4-iodo-2H-pyrazol-
3-carboxylic (I-6)

Bé sung di-tert-butyl azodicarboxylat (4,67g, 20,3mmol) vao dung dich da khudy
chtra hop chit trung gian I-2 (3g, 11,28mrhol), hop chit trung‘ gian I-3 (4,44¢g,
22,55mmol) va triphenylphosphin (5,32g, 20,3mmol) trong THF (56mL) trong moi
truong nito. Khudy hdn hgp & nhiét d§ trong phong trong Sh. Lam bay hoi dung moi
trong’chén khong va nghién nho san phim thd véi DIPE. Loc chét rén va 1am bay hoi
dich loc trong chan khong. Tinh sach san phdm tho bing sic ky cdt nhanh (silica; EtOAc
trong Heptan 0/100 dén 30/70). Gom cac phan doan mong mudn va 1am bay hoi cac
dung mdi trong chan khong dé thu dugc hop chit trung gian I-6 & dang dau khéng mau

(4,9g, 46 tinh khiét 91%, 93%).
Hop chét trung gian 7 (I-7)

Etyl este cua axit 2-(2-tert-butoxycacbonylamino- 1R-metyl-etyl)-4-iodo-2H-pyrazol-3-
carboxylic (I-7)
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Téng hop hop chét trung gian I-7 theo phudng phép tuong tu duge md ta dbi véi
hop chét trung gian I-6. Bt diu tir hop chét trung gian I-2 (1,18g, 4,44mmol) va hop
chét trung gian I-4 (1,75g, 8,87mmol), thu dugc hop chét trung gian I-7 duéi dang chét
rén mau tring, theo hai phan doan (790mg, 41%) va (900mg, db tinh khiét 86%, 41%).

Hop chét trung gian 8 (I-8)

Etyl este clia axit 2-(2-tert-butoxycacbonylamino- 1-metyl-etyl)-4-iodo-2H-pyrazol-3--

73
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carboxylic (I-8)
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Tbng hop hop chét trung gian I-8 theo phuong phap twong ty duge mo ta a6i
v6i hop chét trung gian I-6. Bét d4u tir hop chét trung gian I-2 (2,87g, 10,79mmol) va
hop chét trung gian I-5 (3,78g, 21,6mmol), thu dugc hop chét trung gian I-8 & dang
du khong mau (3,46g, 75%).

Hop chét trung gian 9 (I-9)
Etyl este ciia axit 2-(2-tert-butoxycacbonylamino-etyl)-4-iodo-2H-pyrazol-3-
carboxylic (I-9)

Téng hop hop chét trung gian I-9 theo phuong phap twong ty duge md ta d6i voi
hop chit trung gian [-6. B4t du tir hop chét trung gian I-2 (3,18g, 11,95mmol) va N-
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(tert-butoxycacbonyl)etanolamin (3,78g, 23,9mmol), thu dugc hop chét trung gian I-9
& dang dau khong mau (3,46, 75%).
Hop chét trung gian 10 (I-10)

Etyl este ctia axit 2-(2-tert-Butoxycacbonylamino-1S-metyl-etyl)-2H-pyrazol-3-

carboxylic (I-10)
79
)’\NH )
0] S
3
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Téng hop hop chét trung gian I-10 theo phuong phép twong ty dugc mo ta dbi
v6i hop chat trung gian I-6. Bat du tir hop chit trung gian I-1 (25,82g, 184,25mmol) va
hop chét trung gian 1-3 (47,16g, 239,5mmol), thu duoc hop chét trung gian I-10 & dang
dau mau vang (123g, dinh lugng) ma dugce sir dung trong budc tiép theo ma khong cin

tinh sach thém.
Hop chét trung gian 11 (I-11)

Mubi hydroclorua cua etyl este cua axit 2-(2-amino-1S-metyl-etyl)-4-iodo-2H-pyrazol-

3-carboxylic (I-11)

I HCI

- B sung dung dich HCI 4M trong 1,4-dioxan (10mL, 40mmol) vao dung dich
chira hop chét trung gian I-6 (4,2g, 9,63mmol) trong axetonitril (20mL). Khuéy h5n hop
& nhiét 4o 80°C trong 2h. Lam bay hoi dung mdi trong chan khong dé thu dwgc hop chat
trung gian I-11 (3,5g, 97%).

Hop chét trung gian 12 (I-12)
Mubi hydroclorua cta etyl este ciia axit 2-(2-Amino- 1S-metyl-etyl)-2H-pyrazol-3-
carboxylic (I-12)
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Téng hop hop chéit trung gian I-12 theo phuong phép tuong tu duqé mo ta dbi
v6i hop chét trung gian I-11. BAt ddu tir hop chit trung gian I-10 (54,79g, 184,25mmol)
va dung dich HCI 4M trong 1,4-dioxan (415mL, 1,66mol), thu dugc hop chét trung gian
I-12 du6i dang chét rén mau tréng (32,5g, 0 tinh khiét 82%, 75%) duoc sit dung trong

budc tiép theo ma khdng can tinh sach thém.
Hop chét trung gian 13 (I-13)
3-Iodo-7S-metyl-6,7-dihydro-5H-pyrazolo[ 1,5-a]pyrazin-4-on (I-13)

O |

/
N~
Do

Hoa tan hop chit trung gianI-11 & dang mudi HCI (180g, 350,4mmol) trong dung
dich NaHCOs bdo hoa (2L). Khudy hdn hop & nhiét do trong phong trong 12h. Pha lodng
hén hop véi nude va chibt bing DCM. Téch céc 16p hitu co, siy kho (Na2SO4), loc va
lam bay hoi cac dung moi trong chan khong. Sau do, rira phén ¢in bing tert-butyl metyl
ete dé thu duoc hop chét trung gian I-13 (92g, 90%), mp 182,6-186,1°C. 'H NMR (500
MHz, DMSO-dg) 8 ppm 1,42 (d, J=6,65 Hz, 3 H) 3,26 - 3,35 (m, 1 H) 3,57 - 3,71 (m, 1
H) 4,44 - 4,60 (m, 1 H) 7,68 (s, 1 H) 8,26 (br. s., 1 H). LC-HRMS (ESI+) Dugc tinh adi
v6i C7H5IN3O (M+H)*: 277,9790, Phat hién duge: m/z 277,9796 (+0,6mDa), Rt = 0,76
phut (Phuong phép 13, xem bang 2), [a] =+11,7° (589nm, ¢ 1,00% trong luqng/thé tich,
CH3O0H, 25°C).

Hop chét trung gian 13a (I-132)

(7S)-3-Bromo-7-metyl-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-on (I-13a)

H

N o) BocHN ) HoN - ) o]

. N'\f \\\:\\ 0 \\\.~‘ 0 . : Br
\ ) S HN —

Br . NS0, NS0 o M
+ 13 N, | N | §‘/N\N

" I-6a 11a - 113a
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Hop chét trung gian 13a dugc didu ché & hiéu suét 71% theo phan md ta quy trinh

tdng hop chung dudi day duge thyc hién & quy md 16n:

Iam lanh hén hop gdm metyl 4-bromo- 1H-pyrazol-5-carboxylét (& day con d&tyc
goi 1a “pyrazol SM”) (1 duong lugng), triphenyl phosphin (1,2 dwong lugng), I-3 (1,2
duong luong) va THF khan (15mL/g pyrazol SM) trong mdi truong nito dén nhiét do tir
5 dén 10°C. B4 sung tirng phn ditert-butyl azodicarboxylat (1,2 dwong lwong) dén nhiét
6 tir 5 dén 15°C trong moi trudng nito. Gia nhiét hdn hgp dén nhiét do tir 20 d&én 30°C
va khudy & nhiét d6 tir 20 dén 30°C trong thoi gian tir 2 dén 3h. C6 dung dich da thu
duoc va 1am bay hoi dong thoi véi isopropyl axetat dé loai bo THF dé thu dugc dung
dich chtra metyl este clua axit 4-bromo-1-[(1S)-1-[[(1,1-
dimetyletoxy)cacbonyl]amino]etyl]-1H-pyrazol-5-carboxylic I-6a tho trong isopropyl
axetat (20mL/g pyrazol SM). Trong dung dich chira I-6a, tao bot khi HCI & nhiét dd tur
15 dén 30°C cho dén khi két thic qua trinh tdich nhém bao vé Boc. Tao bot khi cho
huyén phi bang khi nito @& loai bo phan 16n khi HCI. Cb huyén phti dén thé tich khoang
S5mL/g pyrazol SM & nhiét d§ dudi 50°C, va sau do6 bd sung isopropyl axetat (15mL/g
pyrazol SM) vao phin cin. B sung nudc (10mL/g pyrazol SM) & nhiét do tir 10 dén
20°C. Khudy hdn hgp & nhiét do tir 10 dén 20°C trong thdi gian tir 20 dén 30 phit. Loc
hdn hop va tach 16p nude. Chiét 16p hitu co biang nudc (2mL/g pyrazol SM). Rira cac
16p nude da duoc két hop bing isopropyl axetat (2 x 10mL/g pyrazol SM) dé loai bo
triphenylphosphin oxit du. I-11a thu dugc & dang dung dich nuéc (6,25mL/g pyrazol
SM). B6 sung kali cacbonat (~1g/g pyrazol SM) vao dung dich nuéc chial-11a dé didu
chinh d6 pH=8-9 & nhiét d¢ tir 10 dén 25°C. Khudy hdn hop & nhiét do tir 10 dén 25°C
trong thoi gian tir 5 dén 6h va I-13a rén két tua. Lam lanh huyén phu dén nhiét do tir 5
dén 10°C va khudy & nhiét do tir 5 dén 10°C trong thoi gian tir 2 dén 3h, sau d6 loc n6
va rira bing nudc (1mL/g pyrazol SM) va heptan (1mL/g pyrazol SM), sau d6 1am kho
trong chan khong & nhiét do tir 40 dén 45°C dé thu dwoc I-13a dudi dang chét ran mau
tréng, mp. 196,12°C. 'H NMR (500 MHz, CDCl3) 3 ppm 1,61 (d, J=6,36 Hz, 3 H) 3,48
(ddd, I=12,72, 7,22, 2,60 Hz, 1 H) 3,75 - 3,84 (m, 1 H) 4,49 - 4,59 (m, 1 H) 6,54 (br. s.,
1 H) 7,56 (s, 1 H), LCHRMS (ESI+) Duogc tinh ddi v6i C7HsBrN;O (M+H)*: 229,9929,
Phat hién dugc: m/z 229,9931 (+0,2mDa), Rt = 0,62 phut (Phwong phap 13, xem bang
2), [0] =+25,2° (589nm, ¢ 0,53% trong lugng/thé tich, DMF, 20°C).

Hop chit trung gian 14 (I-14)
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7S-Metyl-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-on (I-14)
O

HNJﬁ%»
y
N~
e

Téng hop hop chit trung gian I-14 theo phuong phép tuong tu dugc mo ta df')i
v6i hop chét trung gian I-13. Bit dAu tir hop chét trung gian I-12 (32,5g, 139,1mmol),
thu dugc hop chét trung gian I-14 duéi dang chét rin (14,8g, 70%).

Hop chét trung gian 15 (I-15)
3-Iodo-7R-metyl-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-on (I-15)
o
HN )%

Bé sung dung dich HCI 4M trong 1,4-dioxan (2,3mL, 9,2mmol) vao dung dich
chira hop chit trung gian I-7 (0,78g, 1,84mmol) trong CH3CN (8,3mL). Khu4y hén hop
& nhiét do 80°C trong 7h. Sau khi két thuc qua trinh loai bd nhém béo vé Boc, lam bay
hoi mdt phdn dung modi trong chan khong va bazo héa dung dich bang dung dich
NaHCOj3 bao hoa. Khudy hdn hop trong 16h & nhiét do trong phong. Sau dé, pha lodng
hdn hop véi nude va chiét bang DCM. Téch cac 16p hitu co, sdy kho (MgSO0s), loc va
lam bay hoi cadc dung moi trong chin khong. Nghién nhé chét rén véi DIPE dé thu duoc

hop chit trung gian I-15 duéi dang chét rin mau tring (0,42g, 82%).
Hop chét trung gian 16 (I-16)
3-Iodo-7-metyl-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-on (I-16)

0 |

HNJ\%
/
krN‘N

Tbng hop hop chét trung gian I-16 theo phuong phéap tuwong tu duge mo ta dbi
v6i hop chét trung gian I-15. Bit dAu tir hop chét trung gian I-8 (3,46g, 8,17mmol), thu
dugc hop chét trung gian [-16 duéi dang chét rdn mau tréng (1,87g, 82%).
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Hop chét trung gian 17 (I-17)
3-Iedo-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-on (I-17)

0 |

Hﬁ%

\N/

Tbng hop hop chat trung gian I-17 theo phwong phap tuong tu duge md ta a6i
v6i hop chét trung gian I-15. Bét dAu tir hop chit trung gian I-9 (4,89g, 11,95mmol),
thu dugc hop chit trung gian I-17 dudi dang chét rin mau tréng (1,87g, 59%).

Hop chét trung gian 18 (I-18)

7S-Metyl-3-(2-metyl-pyridin-4-yl)-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-on (I-18)

B sung Pd(PPhs)s (0,33g, 0,29mmol) vao huyén phi da khudy chira hop chét
trung gian I-13 (1,6g, 5,77mmol) va axit 2-picolin-4-boronic (0,95g, 6,93mmol) trong
1,4-dioxan (8mL) va dung dich NaHCO3; bdo hoa (4mL) trong 6ng bit kin trong moi
truong nito. Khudy hdn hop & nhiét do 100°C trong 16h. Sau d6, pha loang hdn hgp véi
H20 va chiét bing DCM. T4ch 16p hitu co, sy khd (Na2S0s), loc va 1am bay hoi dung
moi trong chin khong. Tinh sach san phim thd bang sic ky cot nhanh (silica; MeOH
trong DCM 0/100 dén 6/94). Gom céc phan doan mong mudn va 1am bay hoi cic dung
moi trong chén khong dé thu dugc hop chét trung gian I-18 dudi dang chét rin mau
trang (1g, 71%), mp 173,20°C. 'H NMR (500 MHz, CDCl3) & ppm 1,67 (d, J=6,65 Hz,
3 H) 2,60 (s, 3 H) 3,52 (ddd, J=12,79, 7,15, 2,89 Hz, 1 H) 3,84 (dt, J=12,72, 4,00 Hz, 1
H) 4,57 - 4,66 (m, 1 H) 6,10 (br. s., 1 H) 7,51 (dd, J=5,20, 1,44 Hz, 1 H) 7,55 (s, 1 H)
7,78 (s, 1 H) 8,50 (d, J=5,20 Hz, 1 H), LC-HRMS (ESI+) Dugc tinh d6i véi C13HiIN4O
(M+H)*: 243,1246, Phat hién duoc: m/z 243,1250 (+0,4mDa), Rt = 0,82 phut (Phuong
phép 13, xem bang 2), [a] = +32,8° (589nm, ¢ 0,52% trong lwgng/thé tich, DMF, 20°C).

Diéu ché hop chét trung gian I-18 theo mot cach khac vai higu suit 70% theo

phén mo ta chung sau day v& quy trinh téng hop dugc thuc hién & quy md 16n:
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Hut chan khong hdén hop gdm I-13a (1 duong lugng), 2-metyl-4-(4,4,5,5-
tetrametyl-1,3,2dioxaborolan-2-yl)-pyridin (1,1 duong luong), kali phosphat khan (2
duong lugng), DME (7,5mL/g I-13a) va nudc tinh khiét (2,5mL/g I-13a) va lap ddy
béng nito 3 14n. B sung triphenyl phosphin (0,261 duong lugng) va paladi (II) axetat
(0,131 duong lugng) theo mot phan trong méi truong nito. Hut chan khong hdn hop va
l&p dly lai bing nito 3 1dn, gia nhiét n6 dén nhiét do tir 75 dén 80°C va khudy & nhiét
do tir 75 dén 80°C trong thoi gian tir 12 dén 15h trong mdi trudng nito. Tach 16p nude
& nhiét do tir 60 dén 70°C va bo di, va sau d6 bd sung nudc (8mL/g I-13a) vao 16p hitu
co. Loai bd DME bing cach ¢ ddc & nhiét do dudi 40°C. B6 sung isopropyl axetat
(15mL/g I-13a) vao, didu chinh d6 pH ctia hdn hop dén 1-2 bang HCI dic. Loc hdn hop

va rira banh loc bing nuée (1mL/g I-13a), tich 16p nude va chiét 16p hitu co bing nudc
| (2mlL/g I-13a). Rira cac 16p nudc da duoc két hop bing isopropyl axetat (2 x 15mL/g I-
13a). C6 16p nudc dé loai bd DME du va isopropyl axetat. B4 sung MTBE (2mL/g I-
132) va lam lanh h&n hop dén nhiét d6 tir 0 dén 5°C, khudy & nhiét d6 tir 0 dén 5°C trong
thoi gian tir 2 dén 3h. Loc I-18, rira bang nuéc da dugc lam mat (1mL/g I-13a), va lam
khé trong chan khong & nhiét do 45 dén 50°C dé thu dugc I-18 dudi dang chat ran mau

tring duc.
qu chét trung gian 19 (I-19)

7R-Metyl-3 -(2-metyl-pyridin-4-y1)—6,7-dihydro-5H-pyrazolo[1 ,5-a]pyrazin-4-on (I-19)

Téng hop hop chét trung gian I-19 theo phwong phap twong tur duge mo ta ddi
v6i hop chét trung gian I-18. Bét dAu tir hop chét trung gian I-15 (0,62g, 2,24mmol), thu
duoc hop chét trung gian 1-19 dudi dang chét rén mau tréng (0,38g, 70%).

ng chét trung gian 20 (I-20)

7-Metyl-3-(2-metyl-pyridin-4-y1)-6,7-dihydro-5SH-pyrazolo[ 1,5-a]pyrazin-4-on (I-20)
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Téng hop hop chét trung gian I-20 theo phuong phap tuong tw dugc md ta bi
v6i hop chét trung gian I-18. Bét dau tir hop chét trung gian I-16 (846mg, 3,05mmol),
thu dugc hop chét trung gian 1-20 duéi dang chét rin mau hoi vang (585mg, 79%).

Hop chét trung gian 18 (I-18) va hop chét trung gian 19 (I-19)

7S-Metyl-3-(2-metyl-pyridin-4-y1)-6,7-dihydro-5H-pyrazolo[ 1,5-a]pyrazin-4-on  (I-
18) va 7R-Metyl-3-(2-metyl-pyridin-4-y1)-6,7-dihydro-SH-pyrazolo[ 1,5-a]pyrazin4-on
(1-19).

~ Tinh sach hop chit trung gian I-20 (975mg, 4,02mmol) bing RP HPLC (Pha tinh:
silica téi thidu khong déu 40g), Pha dong: 0,5% NH4OH, 95% DCM, 5% MeOH), sau
d6 bing SFC bét déi ximg ((Pha tinh: CHIRALCEL® OD-H 5um 250x20mm), (Pha
dong: 75% CO,, 25% iPrOH (0,3% iPrNH>)) dé thu duogc hop chit trung gian 1-18
(390mg) va hop chét trung gian I-19 (395mg).

Hop chét trung gian 21 (I-21)

3-(2-Metyl-pyridin-4-y1)-6,7-dihydro-5H-pyrazolo[ 1,5-a]pyrazin-4-on (I-21)

Tbng hop hop chét trung gian I-21 theo phuong phéap twong tur dugc mo ta dbi
v6i hop chét trung gian I-18. Bit dAu tir hop chét trung gian I-17 (908mg, 3,45mmol),
thu dugc hop chét trung gian I-21 du6i dang chét rin mau tring (0,5g, 63%).
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Hop chét trung gian 22 (I-22)

7S-Metyl-5-(4-triflometyl-phenyl)-6,7-dihydro-SH-pyrazolo[1,5-a]pyrazin-4-on (I-22)

Fl.
F*@"
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Suc hdn hop ciia hop chét trung gian I-14 (5g, 33,0l mmol), ddng(I) iodua (3,78g,
19,85mmol) va K2COs; (9,14g, 66,15mmol) trong toluen (150mL) bang nito trong mot
vai phuat. Sau do bd sung 4-bromobenzotriflorua (9,3mL, 66,Ilmmol) va N,N'-
dimetyletylendiamin (2,1mL, 19,8mmol). Khu4y hdn hop trong mdi truong nito & nhiét
do trong phong trong 10 phut va sau do khudy & nhiét d6 100°C trong 16h. Sau do, bd
sung DMF (20mL) va khudy hdn hop & nhiét do 100°C trong 8h. Sau do, bd sung nuéc,
dung dich amoniac dgc va DCM. Téch 16p hitu co, sdy khoé (Na2SOs), loc va lam bay
hoi cac dung modi trong chan khong. Tinh sach san phim thd bing séc ky cdt nhanh
(silica; EtOAc trong DCM tir 0/100 dén 50/50). Gom cac phan doan mong mudn va lam
bay hoi cac dung moi trong chin khong dé thu dugc hop chit trung gian 1-22 & dang
diu mau vang nhat (9,6g, 98%).

Hop chét trung gian 23 (I-23)

3-Iodo-7S-metyl-5-(4-triflometyl-phenyl)-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-
on (I-23)

F
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B& sung iot (11,55g, 45,5mmol) vao dung dich chira hop chét trung gian 1-22
(19,2g, 65,0mmol) va amoni xeri(IV) nitrat (24,95g, 45,5mmol) trong axetonitril
(350mL). Khudy hdn hop & nhiét d§ 70°C trong 1h. Sau do, pha lodng hdn hop véi
EtOAc v rira bing dung dich Na»S203 bio hoa va nuée mudi. Tach 16p hitu co, sy kho
(Na2S04), loc va 1am bay hoi cac dung mdi trong chén khong. Két tia phan cin bing

DIPE va sau d6 tinh sach bang séc ky cot ngin (silica, DCM), sau d6 bang séc ky cot
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nhanh (silica; DCM trong Heptan 50/50 d&én 100/0). Gom cac phan doan mong mudn va
lam bay hoi cdc dung mdi trong chan khong dé thu dugc hop chét trung gian I-23 duéi

dang chét rin (24,8g, 90%).
Hop chét trung gian 24 (1-24)

Axit 2-amino-pyridin-4-boronic (I-24)

HO._.O
0 B H
=z |
D
N NH,

B sung 2-amino-4-clopyridin (3g, 23,34mmol) vao hdén hop gdm
bis(pinacolato)diboron ~ (17,78g, 70,01mmol), 2-dixyclohexylphosphino-2’,6’-
dimetoxybiphenyl (0,38g, 0,93mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,21g,
0,23mmol) va kali axetat (3,89g, 39,6 7mmol) trong 1,4-dioxan (78mL) trong mdi truong
nito. Khudy hdn hop thu duge & nhiét ¢ 100°C trong 3h. Loc hdn hgp phén ttng néng
qua dit diatomit va rira bang EtOAc. Lam bay hoi 16p hitu co trong chén khéng. Két tia
phin cin véi DIPE dé thu dwoc hop chét trung gian I-24 dudi dang chét rin mau tring
(5,84g, dinh lurong) dugc sir dung trong budc phan ing tiép theo ma khong cén tinh sach

thém.
Hop chét trung gian 25 (I-25)

3-(2-Metoxy-pyridin-4-yl)-7S-metyl-6,7-dihydro-5H-pyrazolo[ 1,5-a]pyrazin-4-on  (I-
25)

V/
N~
o

Bé sung Pd(PPhs)s (0,42g, 0,36mmol) vao huyén phu da khudy chira hop chét

trung gian I-13 (2g, 7,22mmol) va axit 2-metoxypyridin-4-boronic (1,77g, 11,55mmol)
trong 1,4-dioxan (16mL) va dung dich NaHCO3 bdo hoa (8mL) trong dng bit kin trong
méi truong nito. Khudy hdn hop & nhiét d6 100°C trong 3 ngdy. Sau d6 pha lodng hdn
hop bing H,O va chiét bing DCM. Téch 16p hitu co, sdy kho (Na2SOq), loc va lam bay

hoi dung mdi trong chan khong. Tinh sach san phém thé bang sic ky cot nhanh (silica;
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MeOH trong DCM 0/100 dén 6/94). Gom c4c phan doan mong mudn va 1am bay hoi
cac dung mdi trong chan khc“)ng'dé thu dugc hop chét trung gian 1-25 duéi dang chét rén
mau ndu nhat (1,6g, 86%).

Hop chét trung gian 26 va hop chét cubi cing 215 (I-26 va Hop chit 56 215)
3-(2-Clo-pyridin-4-y1)-7S-metyl-5-(4-triflometyl-phenyl)-6,7-dihydro-5H-
pyrazolo[1,5-a]pyrazin-4-on (I-26 va Hop chét s6 215)

Chia phan ing nay thanh bdn mé véi tdng lugng két hop duge chi dinh trong ban
mb ta va két hop dé xut ly tiép va tinh sach. Bé sung Pd(PPhs)s (401mg, 0,35mmol) vao
huyén phu da khudy chira hop chét trung gian 1-23 (2,92g, 6,94mmol) va axit 2-
clopyridin-4-boronic (1,42g, 9,02mmol) trong 1,4-dioxan (39mL) va dung dich
NaHCO; bao hoa (19,5mL). Khudy hdn hop & nhiét d6 150°C trong 10 phut trong diéu
kién chiéu vi séng. Sau d6 pha loang hén hop bing H>0 va chiét bang DCM. Téch 16p
hitu co, Vséy. khd (Na2S0s), loc va 1am bay hoi dung mdi trong chén khong. Tinh sach
san phdm tho bang sdc ky cot nhanh (silica; EtOAc trong DCM 0/100 dén 20/80). Gom
cac phan doan mong mudn va 1am bay hoi cdc dung moi trong chan khong dé thu duoc

hop chét trung gian 1-26 dudi dang chét rén mau vang (1,84g, 65%).
Hop chét trung gian 27 (1-27)

7S-Metyl-5-(4-triflometyl-phenyl)-3-(2-vinyl-pyridin-4-y1)-6,7-dihydro-5H-
pyrazolo[1,5-a]pyrazin-4-on (I-27)

g /
'?’N\
- N
%{

B& sung Pd(PPhs)s (51mg, 0,044mmol) vao huyén phit d3 khudy chtra hop chét

trung gian 1-26 (600mg, 1,48mmol) va pinacoleste clia axit vinylboronic (0,325mL,

1,92mmol) trong 1,4-dioxan (10mL) va dung dich NaHCOj3 bao hoa (SmL). Khuiy hén
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hop & nhiét d¢ 150°C trong 15 phut trong didu kién chiéu vi séng. Sau d6 pha loding hdon
hop bing H20 va chiét bing DCM. Téch 16p hitu co, siy khd (Na2SOq), loc va lam bay
hoi dung méi trong chan khong. Tinh sach san pham tho bing séc ky cdt nhanh (silica;
EtOAc trong DCM 0/100 dén 30/70). Gom cac phan doan mong mudn va 1am bay hoi
céc dung moi trong chan khong dé thu dugc hop chit trung gian I-27 & dang déu mau

vang (0,53g, 90%).
Hop chét trung gian 28 (1-28)

Etyl  2-[1-[(tert-butoxycacbonylamino)metyl]-2-[tert-butyl(dimetyl)silylJoxy-etyl]-4-
iodo-pyrazol-3-carboxylat (I-28)

| B sung di-tert-butyl azodicarboxylat (1,97, 8,53mmol) vao dung dich da khudy
chira etyl este clia axit 4-iodo-1H-pyrazol-3-carboxylic (1,26g, 4,74mmol), tertbutyl este
cla axit [3-(tert-butyldimetylsilanyloxy)-2-hydroxypropyl]cacbamic (2,90g, 9,48mmol)
va triphenylphosphin (2,24g, 8,53mmol) trong THF (23,6mL) trong moi trudng nito.
Khu4y hdn hop & nhiét d6 trong phong trong 2,5h. Lam bay hoi dung moi va xir Iy phan
can bing DIPE. Loc sach chét rin (PhsPO) va 1am bay hoi dich loc trong chén khong.
Tinh sach san phim tho bing sdc ky cot nhanh (silica; DCM trong Heptan 50/50 dén
100/0, sau d6 EtOAc trong DCM 0/100 dén 3/97). Gom c4c phan doan mong mubn va
¢d trong chan khong dé thu duoc hop chét trung gian 1-28 (2,57g, 98%) & dang dau
khong mau.
Hop chét trung gian 29 (I-29)

Mudi hydroclorua cta etyl 2-[1-(aminometyl)-2-hydroxy-etyl]-4-iodo-pyrazol-3-
carboxylat (I-29)
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Cho axit clohydric (4 M trong 1,4-dioxan, 5,80 mL, 23,21 mmol) vao dung dich da
khudy chtra hop chét trung gian 1-28 (2,57g, 4,64mmol) trong CH;CN (21mL). Khudy
hdn hop & nhiét do trong phong trong 1h. C6 hdn hop trong chan khong dé thu dugce hop
chét trung gian 1-29 (1,69g) dudi dang chit rén mau be dugc st dung trong bude tiép

theo ma khong cin bét ky su tinh sach thém nao.
Hop chét trung gian 30 (I-30)

7-(Hydroxymetyl)-3-iodo-6,7-dihydro-5H-pyrazolo[ 1,5-a]pyrazin-4-on (I-30)

Z\/
p=4

HN
OH

Bd sung TEA (1,38mL, 9,93mmol) vao dung dich da khuéy chira hop chét trung
gian 1-29 (1,68g, 4,48mmol) trong DMF (16,8mL). Khudy hdn hgp & nhiét d trong
phong trong 3h. Xt ly hdn hop v6i dung dich NaHCO; bao hoa va EtOAc va loc. Chia
dich loc thanh nudc va EtOAc va chiét bang EtOAc va EtOAc/THF. Tach 16p hitu co,
sdy khd (Na2S04), loc va cd trong chén khong. Tinh sach san phdm tho bing sic ky cot
nhanh (silica; MeOH trong DCM 0/100 dén 20/80). Gom cac phan doan mong mudn va
cd trong chan khong dé thu duge hop chét trung gian 1-30 (0,88g, 67%) dudi dang chét

rin mau tréng.
Hop chét trung gian 31 (I-31)

7-(Hydroxymetyl)-3-(2-metyl-4-pyridyl)-6,7-dihydro-SH-pyrazolo[1,5-a] pyrazin-4-on
(I-31)
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B4 sung Pd(PPhs)s (134mg, 0,12mmol) vao huyén phi d khudy chira hop chét
trung gian I-30 (0,88g, 3,00mmol) va axit 2-picolin-4-boronic (658mg, 3,00mmol) trong
1,4-dioxan (15,4mL) va NaHCO; nudc bdo hoa (10mL) trong mdi trudng nito. Khudy
hdn hop & nhiét do 90°C trong 16h. Sau do6 bd sung thém axit 2-picolin-4-boronic
(263mg, 1,20mmol) va Pd(PPhs)s (35mg, 0,03mmol) & nhiét do trong phong va trong
moi truong nito. Khudy hdn hop & nhiét do 100°C trong 7h. Sau d6 pha lodng hdn hop
bang nude va chiét bing EtOAc. Tach 16p hitu co, siy kho (Na2S0s), loc va lam bay hoi
cac dung mdi trong chan khong. Tinh sach san phdm thé bing sdc ky cot nhanh (silica;
MeOH trong DCM 0/100 dén 10/90). Gom cac phéﬁ doan mong mudn va co trong chan
khong dé thu dugc hop chét trung gian I-31 (347mg, 45%) dudi dang chét rin mau cam
nhat.

Hop chét trung gian 32 (I-32)
7-(Hydrdxymetyl)-6,7-dihydro-SH-pyrazolo[ 1,5-a]pyrazin-4-on (I-32)

(0]
HNJ\'4>
/
K(N‘N

N Bé sung Paladi 10% trén than d4 (907mg, 0,0,853mmol) vao dung dich chira hop
chét trung gian 1-30 (2,5g, 8,53mmol) va TEA (4,74mL, 34,12mmol) trong DMF

OH

(125mL) trong mdi trudong nito. Hydro héa hdn hop (& 4p suét khi quyén) & nhiét do
trong phong trong 16h. Loc hdn hop thoéng qua tdm diatomit va rira phin cin bing
MeOH va dung dich amoniac 7M trong MeOH. C6 dich loc trong chan khong va xur ly
phin cin véi lugng nudce nho va chiét bang EtOAc/THF. Tach 16p hitu co, sdy kho
(Na,SOs), loc va ¢d trong chan khdng d& thu dugc hop chét trung gian I-32 (1,4g, dinh

luong) & dang diu mau nau.
Hop chét trung gian 33a (I-33a) va hop chét trung gian 33b (I-33b)

(7S)-7-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5 -[4-(triflometyl)phenyl]-
6,7-dihydropyrazolo[ 1,5-a]pyrazin-4-on (I-33a) va axit [(7S)-7-metyl-4-0x0-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo-[1,5-a]pyrazin-3-yl]boronic (I-3 3b)
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F >[\fi, F
F g [k F HO_
F 0 g F 0 ' g-OH
NM N/U\‘%g
N<p” N<p/
§FN ng

(-33a) (1-33b)

B4 sung nhé giot phitc hop isopropylmagie clorua lithi clorua (dung dich 1,3M,
32,9mL, 42,7mmol) vao dung dich da khudy chtra hop chit trung gian 1-23 (10g,
23,7mmol) va 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (9,7mL, 47,5mmol)
trong THF khan (100mL) & nhiét d§ -25°C trong mo6i trudng nito. Khuiy hén hop trong
30 phit & nhiét d -25°C. Sau d6 ding phan Gng bang dung dich nuéc NH4Cl 10% va
chiét bing EtOAc. T4ch 16p hitu co, sdy kho (Na2SOs), loc va 1am bay hoi cac dung moi
trong chin khong. Tinh sach san phim tho bing sic ky cot nhanh (silica; MeOH trong
DCM 0/100 dén 3/97). Gom céc phan doan mong mudn va 1am bay hoi cic dung moi
trong chan khong. Nghién nhé san phdm tho bang DIPE, loc va lam kho dé thu dugc
hop chit trung gian I-33a (6,4g, 64%) dudi dang chét rén mau tring. Két hop dung dich
va cac phan doan khong tinh khiét tir qu4 trinh tinh sach cot va tinh sach lai bing sic ky
cot nhanh (silica, EtOAc trong Heptan 30/70 dén 70/30). Gom cic phan doan mong
mubn va 1am bay hoi cac dung mdi trong chan khong. Nghién nhé san phim trong
DIPE/Heptan, loc va lam kho d8 thu duoc hop chét trung gian I-33b (1g, 10%) dudi

dang chét rdn mau trang.
H(_yp“ chét trung gian I-34 dén I-37

Céc hop chét trung gian dudi day dugc tdng hop bing cach tudn theo quy trinh tdng hop

twong ty nhu dugc bao cao d6i v6i hop chit trung gian 22.
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CAu trac Hop chét trung gian sb Vit liéu ban déu
1-34 I-18
Cl
Q/CI
Br
I-18
[-35 5
Br.
I-18
I-36 |
Br
FsC o 1-32
L
N< N -
/®/CF3
OH Cl

Hop chit trung gian 38 va hop chét cubi 170

(75)-5-(3,4-diclophenyl)-7-metyl-3-(2-metyl-1-oxido-pyridin-1-ium-4-y1)-6,7-

dihydropyrazolo[1,5-a]pyrazin-4-on (I-38 va Hop chét sb 170)

/
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Bb sung axit 3-cloperoxybenzoic (2,03g, 11,77mmol) vao dung dich da khudy
chira hop chét trung gian 1-34 (2,28g, 5,88mmol) trong DCM (37mL) & nhiét d§ 0°C.
D& hdn hop dat dén nhiét do trong phong va khudy & nhiét d6 trong phong trong 2h. Xt
1y hdn hop véi dung dich NaCOs bdo hoa va pha loang bing DCM. T4ch 16p hitu co,
sdy kho (Na2SOs), loc va 1am bay hoi céc dung méi trong chén khong dé thu dugc hop
chét trung gian I-38 (1,84g, 77%) dugc st dung trong budc tiép theo ma khong can bét

ky su tinh sach thém nao.
Hop chét trung gian 39 (I-39)

4-[(78)-5-(3,4-diclophenyl)-7-metyl-4-0x0-6,7-dihydropyrazolo[ 1,5-a]pyrazin-3-
yl]pyridin-2-carbaldehyt (I-39)

N\/
e

B sung mangan dioxit (2,39g, 27,57mmol) vao dung dich chira hop chét cubi
125 (E-14) (1,11g, 2,75minol) trong cloroform (11,7mL). Khudy hdn hop & nhiét do
trong phong trong 16h, & nhiét do 60°C trong 5h va sau d6 & nhiét 40 trong phong trong
16h. Saﬁd(’)’, lod hdn hop théng qua tAm diatomit va rira bing DCM. Lam bay hoi dung
moi trong chan khong. Tinh sach san phim thd bang séc ky cot nhanh (silica; EtOAc
trong DCM 0/100 dén 50/50). Gom céc phan doan mong muén va 1am bay hoi trong
chéan khong dé thu duge hop chét trung gian I-39 (537mg, 48%) dudi dang chét rin mau

vang nhat.
Hop chét trung gian 40 (1-40)

Téng hop hop chét trung gian sau bang céch tudn theo quy trinh tbng hop twong

tu nhu dugc bao cdo ddi véi hop chét trung gian 39.

Chu tric Hop chét trung gian s6 V4t liéu ban dau

F3C\©\ ')
Nkﬁ} 1-40 137
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Hop chét trung gian 41 (I-41)

tert-Butyl 4-(5-clo-2-pyridyl)piperazin-1-carboxylat (I-41)

ot

Khu4y hén hop gdm 2-bromo-5-clopyridin (1,5g, 7,79mmol), 1-BOC-piperazin
(2,18g, 11,69mmol), natri tert-butoxit (1,49g, 15,59mmol), 9,9-dimetyl-4,5-

//\NJ(/Q

bis(diphenylphosphino)xanthen (0,451g, 0,78mmol) va
tris(dibenzylidenaxeton)dipaladi(0) (0,357g, 0,390mmol) trong toluen (25mL) & nhiét
d6 120°C trong 16h. R6t hdn hop vao nude, va chiét bang EtOAc. Loc hdn hop thong
qua tim nhé diatomit. Tach 16p hitu co, rira bing nude va nude mudi, sdy kho (MgSOs)
va lam bay hoi trong chén khong. Tinh sach san phém thd bing sic ky cot nhanh (silica,
EtOAd trong ‘DCM 0/100 dn 20/80). Gom céc phan doan mong mudn v lam bay hoi
trong chan kh6ng dé thu dugc hop chét trung gian I-41 (0,888g, 38%) dudi dang chét

rin mau cam.
Hop chét trung gian 42 (1-42)

tert-Butyl 4-[5-[(7S)-7-metyl-4-ox0-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-3-yl]-2-pyridyl]piperazin-1-carboxylat (I-42)

Suc huyén phi chira hgp chét trung gian I-41 (478mg, 1,60mmol), hop chét trung
gian I-33a (653mg, 1,55mmol), paladi(Il) axetat (7mg, 0,032mmol), 2-
dixyclohexylphosphino-2',6'-dimetoxybiphenyl (26mg, 0,064mmol) va K2COs (554mg,
4,013mmol) trong CH3CN (1,6mL) va H20 (2,5mL) bing nito trong mdt vai phit va
khudy h8n hop & nhiét do 80°C trong 24h. Sau d6 pha loang hdn hop bang H>O va chiét
bang EtOAc. Téch 16p hitu co, sdy khé (N22SOs4), loc va lam bay hoi dung méi trong
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chan khong. Tinh sach san phim tho bing sic ky cdt nhanh (silica; EtOAc trong DCM
0/100 dn 50/50). Gom cac phan doan mong muén va 1am bay hoi trong chan khong dé
thu dugc hop chét trung gian 1-42 (663mg, 74%) & dang diu mau vang.

Hop chét trung gian 43 va hop chit cudi cling 188
(7S)-5-[6-clo-5-(triflometyl)-2-pyridyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (I-43 va Hop chét s6 188)

cl” °N

/
™
S

B6 sung Pd(PPhs)s (47mg, 0,041mmol) vao huyén phu da khudy chira hop chét
trung gian I-18 (100mg, 0,413mmol), 2,6-diclo-3-(triflometyl)pyridin (86pL,
0,620mmol), 4,5-bisr(diphenylphosphino)-9,9-dimetylxanthen (47mg, 0,082mmol),

Cs2COs (269mg, 0,825mmol) trong 1,4-dioxan (3mL) trong 6ng bit kin va trong moi
truong nito. Khudy hdn hop & nhiét do 120°C trong 4h. Loc hdn hop thong qua tim
diatomit va rira bing DCM. Lam bay hoi dich lgc trong chan khong. Tinh sach san phdm
tho bing séc ky cot nhanh (silica, EtOAc trong DCM 0/100 dén 30/70). Gom cac phén
doan mong mubn va cd trong chan khong. Sau do nghién nhé san phim véi EtO va loc

dé thu duoc hop chét trung gian 1-43 (71mg, 40%) du6i dang chét rin mau tréng.
Hop chét trung gian 44 (1-44)

7-(Diflometyl)-5-[4-(triflometyl)phenyl]pyrazolo[ 1,5-a]pyrazin-4-on (I-44)

B4 sung dietylamino luu huynh triflorua (0,373mL, 3,866mmol) vao dung dich
da khudy chtra hop chét trung gian I-40 (297mg, 0,966mmol) trong DCM (33mL) &
nhiét o 0°C. Dé hdn hop Am dén nhiét d6 trong phong va khudy trong Sh. Sau d6 bd
sung thém dietylamino luvu huynh triflorua (0,355mL, 2,9mmol) & nhiét d6 0°Cva khqu
hdn hop & nhiét do trong phong trong 20h. X Iy hdn hop voi nude va chiét bang DCM.
Tach 16p hitu co, sdy kho (Na2SOq), loc va cd trong chan khong. Tinh sach san phim
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thd bing sic ky cot nhanh (silica; DCM). Gom céc phan doan mong mudn va ¢ trong
chan khong d thu dugc hop chét trung gian I-44 (258mg, 81%) & dang dau khong mau.
Hop chit trung gian 45 (I-45)

Téng hop hop chét trung gian sau bing cach tuin theo quy trinh tbng hop tuong

tu nhu dugc bao céo dbi véi hop chét trung gian 23.

CAu tric Hop chét trung gian sd V4t liéu ban déu

K:( N~ 1-45 1-44

Hop chét trung gian 46 (1-46)

Tdng hop hop chit trung gian sau bang céch tun theo quy trinh tbng hop twong

tu nhu duge béo céo dbi v6i hop chét trung gian 18.

Chu trc Hop chét trung gian sd V4t liéu ban dau
1-45
N
1-46 <¢‘7/
-B
HO™ By,
Hop chét trung gian 47 va 48 (I-47 va 1-48)
OH H OH
O .
H HZN\)\,/O\Si/ \‘/O\H/N%/O\Si/
O-Sl'é | \K o) |
— —
1-47 1-48

i) B sung NH; (28% trong nuéc, S4mL) trén 2-[1-[[(1,1-
dimetyletyl)dimetylsilyl]JoxyJetyl]-oxiran (4,73g, 23,373mmol) va khudy hdn hop &
nhiét d6 120°C trong 40 phut trong didu kién chiéu vi séng. Sau d6, co6 dung moéi trong

chan khong dé thu dugc hop chét trung gian 1-47 & dang diu mau cam (3,298g, 64%).
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ii) Téng hop hop chét trung gian 1-48 bang cach tuan theo quy trinh tbng hop tuong tu
nhu dugc bdo céo dbi véi hop chét trung gian I-3. Bit du tir hop chit trung gian I-47
(3,269g, 14,9mmol), thu dugc hop chét trung gian 1-48 & dang dau khong mau (4,642¢,
97,5%).

Hop chét trung gian 49-52 (1-49 dén 1-52)

Tbng hop cac hop chét trung gian sau day bing cach tuan theo quy trinh tbng hop

tuong ty nhu duge bdo cao d6i v6i hop chét trung gian 6.

CAu triic Hop chét trung Vit liéu ban dau

gian s0

ﬁ\ I-2

O)\ NQ 1-49 1,1-dimetyletyl este ctia axit N-(2-
Q hydroxybutyl)-cacbamic

I-2
0 O} o -
|
: F?» >\'O I-50 1,1-dimetyletyl este cua axit N-(2-
N
NS

NH
N’ 7( _ hydroxy-2-metylpropyl)-cacbamic
! \ 1-2
o AN
N 1-48

o) (’\ro\Si/ 1-51
<

! I-2

tert-butyl N-(2-hydroxy-3-

H
o N__O 1-52
X\/ WO]/ j< metoxypropyl)cacbamat

Hop chét trung gian 53 (I-53)

Téng hop hop chét trung gian sau ddy bing cach tudn theo quy trinh tdng hop
hop chét trung gian I-29, sau d6 12 quy trinh tdng hop hop chét trung gian I-30.
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Chu tric Hop chét trung gian s6 Vit lidu ban dau

o
Ny’ 1-53 I-51

Hop chét trung gian 54 (I-54)
Etyl 2-[1-(aminometyl)-2-Metoxy-etyl]-4-iodo-pyrazol-3-carboxylat (I-54)

|

o} ! \N
N’
O /l\/NHz
0

/
.HCI

Bb sung HCI (4M trong dioxan, 2,2mL, 8,82mmol) vao dung dich chira hop chét
trung gian I-52 (0,8g, 1,765mmol) trong CH3CN (8mL). Khu4y hdn hop & nhiét do trong
phong trong 1h va sau d6 c¢d dung moi trong chin khong @8 thu dugc hop chét trung
gian I-54 (700mg, 87%) dudi dang chét rdn mau kem.

Hop chét trung gian 55 (I-55) 3-Iodo-7-(Metoxymetyl)-6,7-dihydro-5H-pyrazolo[ 1,5-
a]pyrazin-4-on (I-55)
, . |
N

V/.

o)

B sung EtsN (0,55mL, 3,98mmol) vao dung dich chira hop chét trung gian I-54
(0,7g, 1,80mmol) trong DMF (6,7mL). Khudy hdn hop & nhiét do trong phong trong 3h,
sau dé trung hoa bﬁng dung dich NaHCO3 béo hoa va chiét bang DCM. T4ch 16p hitu
co, siy kho (Na2S04), loc va 1am bay hoi cac dung méi trong chan khong dé thu duoc
hop chét trung gian I-55 (440mg, 80%) dudi dang chit rin mau tring.
Hop chét trung gian 56 va 57 (I-56 va [-57)

Tbng hop cac hop chét trung gian sau ddy bing cach tuin theo quy trinh tdng hop
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twong ty nhu quy trinh dugc bao cdo d6i v6i hop chét trung gian 15.

Cau triic Hop chét trung gian s6 | Nguyén liéu khai dau

9

HN =

@ 0 s
o

A |
. %N 4 I-57 I-50
“N

Hop chét trung gian 58-61 (I-58 dén 1-61)

Tbng hop cac hop chéftrung gian sau day bang cach tuan theo quy trinh tbng hop

tuwong ty nhu dugce bao céo d6i v6i hop chit trung gian 25.

CAu tric Hop chit trung gian sb Nguyén liéu khéi dau

I-58 I-55

Axit 2-picolin—4-boronic

I-59 I-56

Axit 2-picolin-4-boronic

I-60 I-57

Axit 2-picolin-4-boronic

I-61 I-53
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Axit 2-picolin-4-boronic

Hop chét trung gian 62 (I-62)

Axit 2-[(18)-2-(3,4-dicloanilino)-1-metyl-etyl]-4-(2-metyl-4-pyridyl)pyrazol-3-
carboxylic (I-62)

N Bé sung natri hydrua (thé phén tan 60% trong dau khoang, 20mg, 0,344mmol)
vao dung dich chira hgp chét s 6a (200mg, 0,516mmol) trong DMF (4mL) va khudy
hdn hop & nhiét dd 60°C trong 24h. Sau d6 b sung thém natri hydrua (thé phan tan 60%
trong diu khodng, 11mg, 0,172mmol) va khudy hén hop & nhiét d 60°C trong 3h. Sau
d6, 1am ngudi hdn hop bing dung dich NHsCl bao hoa va chiét bing EtOAc. Téach 16p
hitu co, sy kho (MgS04), loc va 1am bay hoi cac dung mdi trong chén khong dé thu
duge hop chit trung gian I-62 (230mg, dinh lrong) dudi dang chét rdn ma duge st dung

trong buédc tiép theo ma khong can tinh sach thém.
Hop chit trung gian 63 (1-63)

Axit 2-[(18)-2-(4,5-diclo-2-iodo-anilino)-1-metyl-etyl]-4-(2-metyl-4-pyridyl)pyrazol-
3-carboxylic (I-63a) va axit 2-[(1S)-2-(3,4-diclo-2-iodo-anilino)-1-metyl-etyl]-4-(2-
metyl-4-pyridyl)pyrazol-3-carboxylic (I-63b)
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(I-63a) - (I-63b)

, B& sung N-iodosuximit (124mg, 0,552mmol) vao dung dich chtra hop chit trung
gian [-62 (224mg, 0,5523mmol) trong cloform (SmL) va khuéy hdn hop & nhiét do trong
phong trong 3h. Sau d6 bd sung thém N-iodosuximit (62mg, 0,277mmol) va khudy hén
hop & nhiét do trong phong trong 18h. Sau d6 ding phan ing bang dung dich Na,;SO3
béo hoa va chiét bing DCM. Té4ch 16p hitu co, sdy khoé (MgSOs4), loc va lam bay hoi
dung mdi trong chan khong dé thu dugc hdn hop ctia hop chét trung gian I-63a va I-63b
(240mg, 41%) dugc str dung trong budc tiép theo ma khong cén tinh sach thém.,

Hop chét trung gian 64 (1-64)
tert-Butyl N-[[2,2,2-triflo-1-(nitrometyl)etylJamino]cacbamat (1-64)

NO,
FsC

HN’NH
KA

B sung tert-Butyl carbazat (281mg, 2,13mmol) vao dung dich da khudy chira
3,3,3-triflo-1-nitro-prop-1-en (dugc diéu ché nhu dugc md ta trong J. Fluorine Chem.
2008, 767-774) (73uL, 0,709mmol) trong MeOH (3,1mL) & nhi¢t 4o trong phong.
Khudy hdn hop trong 1h va 1am bay hoi cac dung mdi trong chan khong. Tinh sach sén
phém tho bing sic ky cot nhanh (silica, EtOAc trong Heptan 40/60 dén 60/40) dé thu
dugc hop chit trung gian I-64 (200mg, dinh luong).

Hop chét trung gian 65 (I-65)
mubi hydroclorua cta [2,2,2-Triflo-1-(nitrometyl)etyl[hydrazin (I-65)

NO,
FsC
_NH
H,N

Bé sung HCI (6M trong 1,4-dioxan, 10,5mL, 42mmol) vao dung dich chtra hop
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chét trung gian 1-64 (1,15g, 4,2mmol) trong MeOH (10mL) & nhiét d6 trong phong.
Khudy hdn hop trong 2h va lam bay hoi cdc dung mdi trong chén khong dé thu dugc
hop chét trung gian I-65 (880mg, dinh lugng) dugc sir dung trong budc tiép theo ma
khong cén tinh sach thém.

Hop chit trung gian 66 (I-66)

Etyl 2-[2,2,2-triflo-1-(nitrometyl)etyl]pyrazol-3-carboxylat (I-66a) va etyl 1-[2,2,2-
triflo-1-(nitrometyl)etyl]pyrazol-3-carboxylat (I-66b)

0
N<N ONTY TN Y
CF3
0N ¢r,
I-66a 1-66b

Khudy etyl pyruvat (77uL, 0,692mmol) va N,N-dimetylformamit dimetyl axetal
(92uL, 0,692mmol) & nhiét do trong phong trong 16h. B6 sung dung dich mau dé/ndu
sdm vao dung dich chira hop chét trung gian I-65 (145mg, 0,692mmol) trong EtOH
(2mL). _Khuéy hdn hop & nhiét do 85°C trong 3h. C6 dung mdi trong chin khdng. Tinh
sach san phim tho bing séc ky cot nhanh (silica; EtOAc trong Heptan 30/70 dén 60/40)
dé thu duoc hop chét trung gian I-66a (78mg, 40%) va I-66b (54mg, 28%).

Hop chit trung gian 67 (I-67)
7-Metyl-6,7-dihydro-5H-pyrazolo[1,5-a]pyrazin-4-on (I-67)
0
HN)%
7
‘\/N‘N
CF,

Bé sung Pd (10% trén than d4, 100mg, 0,094mmol) va amoni format (112mg,
1,78mmol) vao dung dich da khudy chtra hop chét trung gian I-66 (100mg, 0,355mmol)
trong MeOH (3,3mL). Khudy hdn hop trong bng bit kin & nhiét do 70°C trong 2h. C6
dung méi trong chan khong dé thu dugc hop chit trung gian I-67 (70mg, 96%) ma dugc

sir dung trong budc tiép theo ma khong can tinh sach thém.

Hop chit trung gian 68 (I-68)
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3-Iodo-7-(triflometyl)-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4-
on (I-68)
" F
F)<©\ o
N)J\fg
/
‘\/N\N
CF,
Téng hop hop chét trung gian [-68 bang cach tuan theo trinh ty tdng hop tuong
tu nhu duge béo céo dbi véi hop chét trung gian I-22 bét ddu tir hop chét trung gian I-
67 va 4-bromobenzotriflorua, sau d6 1a quy trinh dbi véi hop chét trung gian 1-23.
Hop chit cudi
Vidul

(7S)-7-Metyl-3-(2-metylpyridin-4-yl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on (E-1, Hop chit s6 1)

/
N~
o

Quy trinh A: bd sung ddng(l) iodua (872mg, 4,58mmol) vao huyén phﬁ da khudy chua

hop chit trung gian I-18 (1,85g, 7,64mmol), 4-bromobenzotriflorua (2,14mL,
15,27mmol), K,COs3 (2,11g, 15,27mmol) va N,N'-dimetyletylendiamin (0,492mL,
4,58mmol) trong toluen (70mL) trong bng bit kin va trong mdi trudng nito. Khudy hén
hgp ¢ nhiét d§ 100°C trong 16h. Sau do, bd sung DMF (10mL) va khudy hén hop &
nhiét 46 100°C trong 8h nita. Loc hdn hop qua diatomit va rira bang EtOAc. Rira 16p
hitu co bing dung dich NHsOH da dugc pha lodng, siy khd (Na2SO4), loc va lam bay
hoi c4c dung moi trong chin khong. Tinh sach san phdm tho bing sic ky cot nhanh
(silica; EtOAc trong Heptan 20/80 dén 50/50). Gom céac phan doan mong muén va lam
bay hoi cac dung mdi trong chan khong. Két tia san phdm bing Heptan, loc va lam kho
trong chan khong d& thu duoc hop chét san phdm cubi cung 13 hop chét 1 dudi dang chit
rdn mau tréng (2,32g, 78%). '"H NMR (500 MHz, CDCls) 8 ppm 1,75 (d, J=6,4 Hz, 3
H), 2,57 (s, 3 H), 4,02 (dd, J=12,7, 7,2 Hz, 1 H), 4,30 (dd, J=12,6, 4,2 Hz, 1 H), 4,75 -
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4,84 (m, 1 H), 7,44 (d, J=5,2 Hz, 1 H), 7,49 (d, J=3,8 Hz, 2 H), 7,51 (s, 1 H), 7,71 (d,
J=8,4 Hz, 2 H), 7,80 (s, 1 H), 8,48 (d, J=5,2 Hz, 1 H).

Quy trinh B: bd sung dong(l) iodua (94mg, 0,495mmol) vao huyén phu da khudy chtra
hop chét trung gian I-18 (200mg, 0,825mmol), 4-bromobenzotriflorua (0,231mL,
1,651mmol), K2COs3 (228mg, 1,65mmol) va N,N'-dimetyletylendiamin (53pL) trong
toluen (7,5mL) trong 6ng bit kin va trong mdi trudng nito. Khudy hdn hop & nhiét do
100°C qua dém. Loc hdn hgp thong qua tAm diatomit va rira bang DCM. Tach 16p hitu
co, siy khdé (MgSOs), loc va 1am bay hoi cic dung moi trong chan khong. Tinh sach san
phém tho bang sic ky cot nhanh (silica, EtOAc trong Heptan 0/100 dén 70/30). Gom
cac phan doan mong muén va cb trong chan khong dé thu dugc hop chét 1 (283mg,

89%) dudi dang chit rin mau hoi héng.

Quy trinh C: bd sung Pd(PPh3)4 (384mg, 0,332mmol) vao huyén phu da khuéy chira
hop chét tfimg gian 1-23 (2g, 4,74mmol) va pinacol este cla axit 2-mety1pyridin—4-
bofonic v(1,66g, 7,60mmol) trong 1,4-dioxan (10mL) va dung dich Na;COj3 bdo hoa
(5mL) trong 6ng bit kin trong méi trudng nito. Khudy hdn hop & nhiét do 100°C trong
16h. Sau d6 pha loang hdn hgp véi HaO va chiét bing DCM va DCM véi mot lugng
nho EtOH. Lam kho 16p hitu co (Na2SOs), loc va lam bay hoi dung mdi trong chén
khong. Tinh sach san phim tho bing séc ky cot nhanh (silica; dung dich amoniac 7M
trong MeOH trong DCM 0/100 dén 3/97, sau d6 1a EtOAc trong Heptan 0/100 dén
100/0). Gom cac phéan doan mong muén va 1am bay hoi trong chan khong dé thu dugc
hop chét 1 dudi dang chét rén mau tring (480mg, 26%). (1,31g nguyén li¢u khai dau
dugc thu hoi). '

Quy trinh D: phan mb ta chung vé qua trinh tdng hop dugc thuc hién & quy md 16n ma

nhd d6, Hop chét sé 1 dugc tach & hiéu suét 90% trudce khi tinh sach:

Hat chan khong hdn hop cta I-18 (1 dwong lugng), kali cacbonat (2 duong
ludng), ddng(I) iodua (0,3 eq.), 4-bromobenzotriflorua (1,3 duoﬁg lugng), N,N'-Dimetyl
etylendiamin (0,35 duong lugng), DMF (5mL/g I-18) va toluen (8mL/g I-18) va 14p day
lai bing nito 3 1dn. Gia nhiét hdn hop dén nhiét do tir 100 dén 110°C va khudy & nhiét
(1‘6 tir 100 dén 110°C trong thoi gian tir 7 dén 8 gid trong moi trudng nito. CO dung dich
phéan tng dé loai bd toluen & nhiét do dudgi 50°C. B& sung isopropyl axetat (15mL/g I-
18). Rira hdn hop bang dung dich nuéc NH4OH 5% (3 x 7TmL/g 1-18), va sau d6 1a dung
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dich nu6c N-axetyl-L-xystein 5% va K2CO3; 5% (2 x 7mL/g I-18) & nhi€t do tur 10 dén
25°C. Cubi cung, rira hdn hop bang dung dich nuéc NaCl 5% (SmL/g I-18). C6 dung
dich da thu dugc va lam bay hoi két hop v6i MTBE dé loai bo isopropyl axetat. Loc
chét rin thu dugc va lam khd trong chan khong & nhiét do tir 45 dén 50°C. Hop chit s6

1 thu dugc dudi dang chét rin mau tring duc ma dugc tinh sach thém nhu sau:

Hoa tan Hop chét s§ 1 trong hdn hop dung mdi chira IPA (4mL/g Hop chét s81)
va nude (1mL/g Hop chét s6 1) & nhiét d6 48 dén 55°C. Loc dung dich va lam lanh dén
nhiét d6 tir 0 dén 5°C. St dung hén hop IPA/nuée (0,5mL/g Hop chét sb 1, 4/1 thé
tich/thé tich) dé rira. B sung nhé giot nuéc (650uL/g Hop chét s6 1) va tién hanh gieo
Hop chét sé 1. Khudy hdn hop & nhiét do tir 0 dén 5°C trong thoi gian tir 3 dén 4 gio.
Bb sung nhé giot nuée (14mL/g Hop chét s§ 1) & nhiét do tir 0 dén 5°C trong thoi gian
tir 3 dén 4 giv, va sau d6 khudy huyén phi & nhiét do tr 0 dén 5°C trong thoi gian tir 5
dén 6h. Loc san phim w6t va rira bang nuéc (2mL/g Hop chit sé 1), sau'd6 1am kho
trong chan khong & nhiét do tir 45 dén 50°C trong 16h d& thu dugc Hop chét sb 1 dusi
dgﬁg chit rin mau tring. . | S

~ Déi v6i hop chét 1 (DSC mp = 155,35°C), muédi hydroclorua (HCI) (DSC mp =
phan hiy trén 200°C); mubi sulfat (HSOs) (DSC mp = phén hity trén 200°C); mubi
metan sulfonat ((CH3SO3H) (DSC mp = 252°C); va mudi maleat (HO,CCH=CHCO,H-
cis) (DSC mp = 163°C); trong d6 mp dugc xac dinh bing DSC (Mettler Toledo Q2000
MDSC, gia nhiét tir 25 dén 350°C & nhiét d6 10°C/phut) thu duge theo quy trinh duge
mo ta dudi day:

Khudy hqp chét 1 (1,5g) trong 9mL IPA hoc axeton (mudi hydroclorua va sulfat
duoc tao ra trong axeton; mudi metansulfonat va mubi maleat duoc tao ra trong IPA) &
nhiét d6 50°C cho dén khi tit ca chét rén hoa tan. Bb sung axit (1,1 mol dwong lugng)
vao dung dich va khudy phan tmg hdn hgp thém nita trong 2h & nhiét do 50°C, sau d6
1am nguéi dén nhiét d6 20°C trong 1h va khudy thém trong 30h & nhiét d9 20°C. Loc

huyén phti va lam kho céc chét rin & nhiét o 50°C trong 10 chan khong qua dém.
Vidy2

(7S)-7-Metyl-3-pyridin-4-yl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo [1,5-
a]pyrazin-4(5H)-on (E-2, Hop chét s6 2)
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V/
N~
e

B sung Pd(PPh3)s (41mg, 0,036mmol) vao huyén phi da khudy chia hop chit
trung gian I-23 (300mg, 0,7 1mmol) va axit pyridin-4-boronic (114mg, 0,93mmol) trong
1,4-dioxan (3,3mL) va dung dich NaHCOj3 bdo hoa (1,5mL). Khudy hén hop & nhiét do
150°C trong 10 phut trong didu kién chiéu vi séng. Sau dé, pha lodng hdn hop véi H20
va chiét bdng DCM. Tach 16p hitu co, sdy kho (Na2S04), loc va 1am bay hoi dung méi
trong chan khong. Tinh sach san phim tho bing séc ky cot nhanh (silica; MeOH trong
DCM 0/100 dén 6/94). Gom céc phan doan mong mudn va 1am bay hoi cic dung moi
trong chan khong. Tinh sach phdn cin bang sic ky trao déi ion bing cach sir dung dng
16t ISOLUTE® SCX2 trudc tién rira giai voi MeOH va sau d6 véi dung dich amoniac
7M trong MeOH. Gom céc phan doan mong mudn ¢6 trong dung dich amoniac 7M trong
MeOH va lam bay hoi cac dung mdi trong chan khong. Két tia phan cin véi DIPE aé
thu dugc hop chét 2 dudi dang chét rdn mau tring (215mg, 81%). 'H NMR (400 MHz,
CDCls) & ppm 1,76 (d, J=6,5 Hz, 3 H), 4,03 (dd, J=12,7, 7,2 Hz, 1 H), 4,31 (dd, J=12,7,
4,2 Hz, 1 H), 4,81 (qdd, J=6,7, 6,7, 6,7, 6,5, 4,3 Hz, 1 H), 7,51 (d, J=8,1 Hz, 2 H), 7,65
(dd, J=4,4, 1,6 Hz, 2 H), 7,71 (d, J=8,3 Hz, 2 H), 7,83 (s, 1 H), 8,60 (dd, J=4,6, 1,8 Hz,
2 H).

Vidy3

(78)-3-(2-Aminopyridin-4-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydrbpyrazolo[l,5-a]pyrazin-4(5H)-on (E-3, Hop chit s 71)

Bé sung Pd(PPhs)s (96mg, 0,083mmol) vao huyén phu da khudy chtra hop chét
trung gian 1-23 (700mg, 1,66mmol) va hop chét trung gian 1-24 (458mg, 3,32mmol)
trong 1,4-dioxan (10mL) va dung dich NaHCOs3 béo hoa (SmL). Khudy hdn hop & nhiét
dd 150°C trong 10 phut trong didu kién chiéu vi séng. Sau d6 pha lodng hdn hgp bang
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H,0 va chiét bang DCM. Tach 16p hitu co, siy kho (Na2S04), loc va 1am bay hoi dung

moi trong chan khong. Tinh sach san phim thd bing sic ky cot nhanh (silica; MeOH
| trong DCM 0/100 dén 10/90). Gom céc phan doan mong mudn va 1am bay hoi cc dung
méi trong chan khong va tinh sach phin cin bing RP HPLC (RP C18 XBridge™ 30 x
100 mm 5 um), pha dong (gradien tir 67% dung dich NH4COsH/NH4OH 0,1% pH =9
trong nudc, 33% CH3CN dén 50% dung dich NH4CO;H/NH4OH 0,1% pH = 9 trong
nuée, 50% CH;CN). Tinh sach phén cin bang sic ky trao d6i ion bang cach str dung
éng 16t ISOLUTE® SCX2 trude tién rira giai véi MeOH va sau d6 véi dung dich
amoniac 7M trong MeOH. Gom c4c phan doan mong mudn ¢6 trong dung dich amoniac
7M trong MeOH va lam bay hoi cac dung mdi trong chan khong dé thu dwoc hop chét
san phdm cudi ciing 71 duéi dang chét rdn mau tring (163mg, 25%). 'H NMR (500
MHz, CDCls) & ppm 1,74 (d, J=6,4 Hz, 3 H) 4,01 (dd, J=12,6, 7,1 Hz, 1 H) 4,29 (dd,
J=12,6, 4,2 Hz, 1 H) 4,43 (br, s., 2 H) 4,78 (quind, J=6,6, 4,3 Hz, 1 H) 6,94 (dd, J=5,5,
1,4Hz, 1 H) 6,98 (s, 1 H) 7,51 (br. d, J=8,4 Hz, 2 H) 7,71 (br. d, J=8,4 Hz, 2 H) 7,79 (s,
1 H) 8,06 (d, J=4,9 Hz, 1 H).

Vidu4

(7S)-3-[2-(Etylamino)-4-pyridyl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-4, Hop chit sb 44)

/
N~
DR

B4 sung natri triaxetoxyborohydrua (246mg, 1,16mmol) vao dung dich da khudy
chira hop chit 71 (300mg, 0,77mmol) va axetaldehyt (0,048mL, 0,85mmol) trong 1,2-

dicloetan (3mL). Khudy hdn hop & nhiét d6 trong phong trong 16h. Sau d6 pha lodng
hdn hop v6i dung dich NaHCO3 béo hoa va chiét bang DCM. Téch 16p hitu co, sdy kho
(Na2S04), loc va lam bay hoi dung mdi trong chan khong. Tinh sach sén phéim tho bing
séc ky cot nhanh (silica; EtOAc trong Heptan 0/100 dén 40/60). Gom cac phan doan
mong mudn va 1am bay hoi cac dung méi trong chén khéng. Tinh sach phén cin bang
sc ky trao ddi ion béng cach sir dung dng 16t ISOLUTE® SCX2 trudc tién rira giai voi

MeOH va sau d6 véi dung dich amoniac 7M trong MeOH. Gom céc phin doan mong
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mudn duoc chira trong dung dich amoniac 7M trong MeOH va lam bay hoi cac dung
mdi trong chan khong va tinh sach phan cin bing RP HPLC (RP C18 XBridge™ 30 x
100 mm 5 um), pha dong (gradien tir 60% dung dich NH4COsH/NH+OH 0,1% pH=9
trong nude, 40% CH3CN dén 43% dung dich 0,1% NHsCOsH/NH4OH pH=9 trong
nuée, 57% CH;CN). Két tia phin cin véi DIPE dé thu dugc hop chit 44 duéi dang chit
rén mau tréng (28mg, 9%). 'H NMR (500 MHz, CDCl3) & ppm 1,24 (t, J=7,2 Hz, 3 H)
1,74 (d, J=6,4 Hz, 3 H) 3,29 - 3,37 (m, 2 H) 4,00 (dd, J=12,6, 7,1 Hz, 1 H) 4,29 (dd,
J=12,6, 4,2 Hz, 1 H) 4,42 (br. t, J=4,6 Hz, 1 H) 4,74 - 4,82 (m, 1 H) 6,83 (é, 1 H) 6,84
(dd, J=5,3, 1,3 Hz, 1 H) 7,51 (br. d, J=8,7 Hz, 2 H) 7,70 (br. d, J=8,7 Hz, 2 H) 7,79 (s,
1 H) 8,07 (d, J=5,5 Hz, 1 H).

Vidu5

(78)-3 -(2-Metoxy-4-pyridyl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-5, Hop chit s6 45)

V.
N~
e

B& sung ddng(I) iodua (66mg, 0,348mmol) vao huyén phu da khudy chura hop

cht trung giah [-25 (150mg, 0,58mmol), 4-bromobenzotriflorua (209mg, 0,93mmol),
K2CO; (161mg, 1,16mmol) va N,N'-dimetyletylendiamin (0,037mL, 0,348mmol) trong
toluen (3,75mL) trong dng bit kin va trong moi trudng nito. Khudy hdn hop & nhiét do
100°C trong 24h. Sau do, bd sung thém 4-bromobenzotriflorua (131mg, 0,58mmol) va
khudy hdn hop & nhiét do 100°C trong 16h nita. Loc hdn hop qua diatomit va ria bing
DCM. Lam bay hoi 16p hitu co trong chan khong. Tinh sach san phim tho bang sdc ky
cot nhanh (silica; EtOAc trong Heptan 0/100 dén 20/80). Gom cic phan doan mong
mudn va 1am bay hoi céc dung moi trong chan khong. Két tia san pham véi Et,0. Tinh
sach chét rin bdng RP HPLC (RP C18 XBridge™ 30 x 100 mm 5 um), pha dong
(gradien tir 60% dung' dich NH4COsH/NH4+OH 0,1% pH=9 trong nudc, 40% CH3;CN
dén 43% dung dich NH4COsH/NH;OH 0,1% pH=9 trong nudc, 57% CH3CN) dé thu
duoc hop chét 45 dudi dang chét rin mau trang (130mg, 56%).%). 'H NMR (500 MHz,
CDCl) & ppm 1,75 (d, J=6,6 Hz, 3 H) 3,94 (s, 3 H) 4,02 (dd, J=12,7, 7,2 Hz, 1 H) 4,30
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(dd, J=12,6, 4,2 Hz, 1 H) 4,75 - 4,83 (m, 1 H) 7,09 (s, 1 H) 7,23 (dd, J=5,5, 1,2 Hz, 1 H)
7,50 (br. d, J=8,7 Hz, 2 H) 7,70 (br. d, J=8,7 Hz, 2 H) 7,79 (s, 1 H) 8,14 (d, J=5,5 Hz, 1
H).

Vidu6
(7S)-3-(2-Etyl-4-pyridyl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-
a]pyrazin-4-on (E-6, Hop chét sb 46)

/%
N~
§fN

Hydro héa dung dich chira hgp chét trung gian I-27 (114mg, 0,29mmol) trong
EtOH (5,7mL) trong binh phén ttng H-Cube® (1mL/phtt, hop 30 mm Pd(OH),/C 20%,
kiéu H2 ddy da, rt, 1 chu ky). Sau d6, 1am bay hoi dung méi trong chan khong. Tinh
sach san phim thd bang RP HPLC (RP C18 XBridge™ 30 x 100 mm 5 um), pha dong
(gradien tr 60% dung dich NH4COsH/NH4OH 0,1% pH=9 trong nudc, 40% CH3CN
dén 43% dung dich NH4COsH/NH4OH 0,1% pH=9 trong nuéc, 57% CH3CN) dé thu
duge hop chét 46 dudi dang chét rin mau tring (84mg, 73%). 'H NMR (400 MHz,
CDCl) & ppm 1,32‘(t, J=7,6 Hz, 3 H) 1,75 (d, J=6,7 Hz, 3 H) 2,85 (q, J=7,6 Hz, 2 H)
4,02 (dd, J=12,7, 7,2 Hz, 1 H) 4,31 (dd, J=12,7, 4,2 Hz, 1 H) 4,80 (quind, J=6,7, 4,2 Hz,
1 H) 7,46 (dd, J=5,1, 1,6 Hz, 1 H) 7,48 (br. s, 1 H) 7,51 (br. d, J=8,3 Hz, 2 H) 7,71 (br.
d, J=8,3 Hz, 2 H) 7,81 (s, 1 H) 8,51 (dd, J=5,3, 0,7 Hz, 1 H).

Vidu7

7-(Hydroxymetyl)-3-(2-metyl-4-pyridyl)-5-[4-(triflometyl)pheny1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-7, Hop chét s6 87)

HO
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B6 sung déng(I) iodua (0,135g, 0,709mmol) vao huyén phu da khudy chira hop
chit trung gian I-31 (305mg, 1,18mmol), 4-bromobenzotriflorua (298pL, 2,12mmol),
K2COs (330mg, 2,36mmol) va N,N’-dimetyletylendiamin (76uL, 0,71mmol) trong
toluen (7,63mL) trong 6ng bit kin va trong moi trudng nito. Khuiy hdn hop & nhiét do
100°C trong 18h. Sau d6 bd sung thém K»CO; (160mg, 1,18mmol), dong(I) iodua
(0,067g, 0,354mmol), N,N’-dimetyletylendiamin (38uL, 0,35mmol) va 4-
bromobenzotriflorua (132pL, 0,95mmol) trong moi trudng nito va khudy hdn hop &
nhiét d6 100°C trong 5h. Loc hdn hop thong qua tim diatomit va rira bdng DCM. Téch
16p hitu co, sdy kho (Na2SO04), loc va cd trong chén khong. Tinh sach san phim tho bang
sdc ky cot nhanh (silica; metanol trong DCM 0/100 dén 7/93). Gom cac phan doan mong
mubn va cd trong chan khong dé thu duoc hop chét 87 (321mg, 68%) & dang diu mau

vang ma két tia khi dé & nhiét do trong phong.
Vidu 8

7-(Flomety1)-3-(2-mety1—4-pyridyl)-5-[4-(triﬂometyl)phenyl]-6,7-dihydropyrazolo[1 ,5-
a]pyrazin-4-on (E-8, Hop chét s6 52) |

B6 sung (dietylamino)luu huynh triflorua (23pL, 0,18 5mmol) vao dung dich da
khudy chira hop chit 87 (50mg, 0,124mmol) trong DCM (2,4mL) & nhiét do -10°C. Dé
hén hop 4m dén nhiét d6 trong phong va khudy trong 18h. Xt Iy hdn hop véi nude va
chiét bing DCM. T4ch 16p hitu co, sdy kho (Na2SO4), loc va co trong chan khong. Tinh
sach san pham tho béng séc ky cot nhanh (silica; EtOAc trong DCM 0/100 dén 100/0
va MeOH trong EtOAc 0/100 dén 1/99). Gom cac phan doan mong muén va cd trong
chan khong, Sau d6 nghidn nhé hop chét véi DIPE dé thu dugc hop chat 52 (14,5meg,
29%) dudi dang chit rin mau tring. '"H NMR (500 MHz, CDCls) § ppm 2,58 (s, 3 H)
4,31 (dd, J=13,1, 4,8 Hz, 1 H) 4,47 - 4,53 (m, 1 H) 4,86 - 5,07 (m, 3 H) 7,45 (br. d, J=4,6
Hz, 1 H) 7,51 (br. d, J=8,7 Hz, 2 H) 7,50 (s, 1 H) 7,72 (br. d, J=8,7 Hz, 2 H) 7,85 (s, 1
H) 8,49 (d, J=5,2 Hz, 1 H).
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Vidu9

(7S)-5-[4-Flo-3-(triflometyl)phenyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-9, Hop chit s 67)

Hop cht 67 thu dugc bt diu tir hop chit trung gian I-18 (160mg, 0,66mmol), 5-
bromo-2-flobenzotriflorua (149uL, 1,06mmol), N,N’-dimetyletylendiamin (42pL,
0,396mmol), déng(I) jodua (75mg, 0,396mmol), KoCOs3 (182mg, 1,32mmol) trong

‘ toluen (4,27mL), theo quy trinh twong ty nhu quy trinh dugc mo ta trong E-1, thu duge
hop chit 67 (224mg, 84%) dudi dang chét rin mau vang nhat. '"H NMR (500 MHz,
CDCl) & ppm 1,76 (d, J=6,4 Hz, 3 H) 2,58 (s, 3 H) 3,98 (dd, J=12,7, 7,2 Hz, 1 H) 4,25
(dd, J=12,6, 4,2 Hz, 1 H) 4,80 (quind, J=6,6, 4,3 Hz, 1 H) 7,29 (d, J=9,5 Hz, 1 H) 7,43
(dd, J=5,2, 1,2 Hz, 1 H) 7,48 (s, 1 H) 7,54 - 7,61 (m, 2 H) 7,80 (s, 1 H) 8,49 (d, J=5,2
Hz, 1 H). '

Vidu 10

(7S)-5-[4-(2-FloEtoxy)-3-(triflometyl)phenyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-10, Hop chét s6 77)

B sung natri hydrua (thé phén tan 60% trong dau khoéng, 22mg, 0,544mmol)
vao dung dich chira 2-floetanol (453pL, 0,495mmol) trong DMF (4,5mL) ¢ nhiét 6 0°C
va khudy hdn hop & nhiét d trong phong trong 10 phut. Sau do bd sung hop chit 67
(200mg, 0,495mmol). Khudy hdn hgp & nhiét do 110°C trong 23h. Lam ngudi hdn hop
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phan tng dén nhiét d6 trong phong va bd sung dung dich chira 2-floetanol (227uL,
0,247mmol) va natri hydrua (thé phan tn 60% trong dau khoang, 12mg, 0,297mmol)
trong DMF (0,5mL). Khudy hdn hop thu dugc & nhiét d6 110°C trong 16h. Lam ngudi
hdn hop v6i nude va chiét bing EtOAc. Téach 16p hitu co, siy kho (Na;SO4) va lam bay
hoi cdc dung mdi trong chén khong. Tinh sach sén phém thé bing sic ky cot nhanh
(silica; dung dich amoniac 7M trong MeOH trong DCM/ DCM 0/100 dén 2/98). Gom
cac phan doan mong mudn va 1am bay hoi cdc dung mdi trong chén khong dé thu duoc
164mg hop chat 77, ma dugc tinh sach thém bing RP HPLC (Pha tinh: C18 XBridge™
30 x 100 mm 5 um), pha dong: Gradien tir 67% dung dich NH4«CO3;H/NH+OH 0,1%
pH=9 trong nudc, 33% CH3;CN dén 50% dung dich NH4CO3;H/NH4+OH 0,1% pH=9
trong nudce, 50% CH3;CN), thu dugc 125mg hop chit 77, ma dugc tinh sach thém b'fmg
RP HPLC (Pha tinh: C18 XBridge™ 30 x 100 mm 5 um), pha dong: Gradien tir 67%
dung dich NH4COs;H/NH4OH 0,1% pH = 9 trong nudc, 33% CH3;CN dén 50% dung
dich NH4CO3;H/NH4OH 0,1% pH = 9 dung dich trong nudc, 50% CH3;CN), thu dugc
117mg hop chét 77 ma dugc tinh sach thém bang RP HPLC (Pha tinh: C18 XBridge™
30 x 100 mm 5 um), pha dong: Gradien tir 47% dung dich NH4COsH/NH+OH 0,1% pH
= 9 trong nudce, 53% MeOH dén 30% dung dich NH4CO3;H/NH4OH 0,1% pH = 9 trong
nuéc, 70% MeOH), thu dugc hop chat 77 (39mg, 18%), con thu héi 38mg nguyén liéu
khéi ddu, hop chét 67. Déi véi hop chit 77: 'TH NMR (400 MHz, CDCls) 8 ppm 1,75 (d,
J=6,5 Hz, 3 H) 2,57 (s, 3 H) 3,96 (dd, J=12,8, 7,3 Hz, 1 H) 4,24 (dd, J=12,7, 4,4 Hz, 1
H) 4,28 - 4,38 (m, 2 H) 4,70 - 4,87 (m, 2 H) 4,75 - 4,83 (m, 1 H) 7,08 (d, ]=8,6 Hz, 1 H)
7,44 (dd, J=5,2, 1,3 Hz, 1 H) 7,48 - 7,57 (m, 3 H) 7,79 (s, 1 H) 8,47 (dd, J=5,3, 0,5 Hz,
1 H).

Vidy 11
Muéi hydroclorua cua (7S)—5-(4-Etoxyphenyl)-7-metyl-3-(2-mety1-4-pyridyl)-6,7;
dihydropyrazolo[1,5-a]pyrazin-4-on (E-11, Hop chét s6 81)

HCl
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B6 sung ddng(l) iodua (47mg, 0,247mmol) vao huyén pht da khudy chira hop
chét trung gian I-18 (0,1g, 0,413mmol), 4-iodophenetol (0,164g, 0,66 1mmol), K2COs3
(114mg, 0,825mmol) va N,N’-dimetyletylendiamin (26puL, 0,211mmol) trong toluen
( 6th) trong 6ng bit kin va trong méi tredng nito. Khudy hdn hop & nhiét d6 100°C trong
24h. Loc hén hop théng qua tAm diatomit va rira bang DCM. Lam bay hoi 16p hitu
cotrong chan khong. Tinh sach san phim thd bang sic ky cot nhanh (silica; EtOAc trong
DCM 0/100 dén 40/60). Gom céc phan doan mong mubn va cd trong chan khong dé thu
dugc hop chit 81 & dang dau. Hoa tan phén cin trong EtOAc va bd sung HCI (4N)
(103pL, 0,413mmol). Nghién nhé phan cin tir DIPE, loc va lam kho trong chan khong
dé thu dugc hop chét 81 (163mg, 99%) dudi dang chét rin mau tring. Bazo tuy do: 'H
NMR (300 MHz, CDCl3) 8 ppm 1,35 (t, J=6,9 Hz, 3 H) 1,65 (d, J=6,5 Hz, 3 H) 2,50 (s,
3 H) 3,84 (dd, J=12,9, 7,0 Hz, 1 H) 3,97 (q, J=7,0 Hz, 2 H) 4,16 (dd, J=12,9, 4,3 Hz, 1
H) 4,60 - 4,76 (m, 1 H) 6,87 (br. d, J=8,8 Hz, 2 H) 7,18 (br. d, J=8,7 Hz, 2 H) 7,43 (br.
d, 7=4,8 Hz, 1 H) 7,48 (br. s, 1 H) 7,72 (s, 1 H) 8,39 (br. d, J=4,3 Hz, 1 H); mubi HCI:
"H NMR (300 MHz, DMSO-ds) 6 ppm 1,34 (t, J=6,9 Hz, 3 H) 1,60 (d, J=6,3 Hz, 3 H)
2,68 (s, 3 H) 3,38 (br. s., 1 H) 3,90 - 4,14 (m, 3 H) 4,28 (dd, J=13,0, 4,1 Hz, 1 H) 4,78 -
4,94 (m, 1 H) 7,00 (br. d, J=8,9 Hz, 2 H) 7,35 (br. d, J=8,8 Hz, 2 H) 8,23 - 8,42 (m, 3
H) 8,69 (d, J=6,3 Hz, 1 H).

Vidul2

4-[(7S)-7-Mety1—4-oxo-5-[4-(triﬂometyl)pheny1]-6,7-dihydropyrazolo[1,5-a]pyrazin—
3-yl]pyridin-2-carbonitril (E-12, Hop chét s6 127) |

B4 sung Pd(PPhs)s (42mg, 0,036mmol) vio huyén phi da khuy chita hop chét
trung gian I-33a (250mg, 0,593mmol) va 4-bromopyridin-2-carbonitril ( 162mg,
0,884mmol) trong 1,4-'dioxan (4mL) va dung dich NaxCOs3 bdo hoa (2mL). Khuiy hén
hc)‘pk & nhiét do 150°C trong 10 phut trong diéu kién chiéu vi song. Sau d6 pha lodng hdn
hop bing H,0 va chiét bing DCM. Lam khé 16p hitu co (Na2S04), loc va 1am bay hoi

dung méi trong chan khéng. Tinh sach san phim thd bing sic ky cot nhanh (silica;

-128-



28393

EtOAc trong DCM 0/100 dén 50/50). Gom céc phan doan mong mudn v 1am bay hoi
trong chan khong. Két tia phan cin véi DIPE. Loc chit rén dé thu dugc hop chét 127
dudi dang chét rén mau tring. "H NMR (500 MHz, CDCls) 8 ppm 1,77 (d, J=6,4 Hz, 3
H) 4,05 (dd, J=12,9, 7,4 Hz, 1 H) 4,32 (dd, J=12,7,4,0 Hz, 1 H) 4,79 -4,88 (m, 1 H) 7,51
(br. d, J=8,4 Hz, 2 H) 7,74 (br. d, J=8,4 Hz, 2 H) 7,86 (s, 1 H) 7,92 (dd, J=5,2, 1,7 Hz,
1 H) 8,04 - 8,14 (m, 1 H) 8,67 (d, J=5,2 Hz, 1 H).

Vidu 13

(7S)-3-(2-Isopropyl-4-pyridyl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-13, Hop chét s6 126)

“B& sung Pd(PPhs)s (26mg, 0,022mmol) vao huyén phu da khudy chira hop chét
trung gian 1-33b (150mg, 0,442mmol) va 4-bromo-2-isopropyl-pyridin (duoc didu ché
nhu dugc md ta trong W02009/118292) (97mg, 0,486mmol) trong dung dich nudc
NaHC03 bdo hoa (ImL) Va‘l 1,4-dioxan (1mL). Khudy hdn hop & nhiét d§ 120°C trong
10 phut trong diéu kién chiéu vi séng. Loc hdn hop qua diatomit va rira bang DCM. Rira
16p hitu co véi nudce, tach, sdy kho (Na2804), loc va ¢ trong chan khong. Tinh sach san
phém tho bang séc ky cot nhanh ((silica; dung dich 7N chira amoniac trong MeOH trong
DCM 0/100 dén 10/90) sau d6 (silica, EtOAc trong DCM 0/100 dén 30/70)), sau d6 1a
bang RP HPLC (Pha tinh: C18 XSelect™ 19 x 100 mm 5 pm, Pha dong: Gradien tur
80% dung dich NH4CO3H/NH4OH 0,1% pH=9 trong nuédc, 20% CH3CN dén 0% dung
dich NH4COsH/NH:OH 0,1% pH=9 trong nudc, 100% CH3CN)). Gom cac phén doan
mong mudn va 1am bay hoi trong chan khong dé thu duoc hop chit 126 dudi dang chét
rén mau tréng. 'H NMR (400 MHz, CDCl3) é ppm 1,32 (d, J=6,9 Hz, 6 H) 1,75 (d, J=6,7
Hz, 3 H) 3,08 (spt, J=67,9 Hz, 1 H) 4,02 (dd, J=12,7, 7,2 Hz, 1 H) 4,31 (dd, J=12,6, 4,0
Hz, 1 H) 4,80 (quind, J=6,7, 4,3 Hz, 1 H) 7,45 - 7,48 (m, 2 H) 7,51 (br. d, J=8,3 Hz, 2
H) 7,71 (br. d, J=8,6 Hz, 2 H) 7,81 (s, 1 H) 8,50 - 8,55 (m, 1 H)

Vidu 14
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(7S)-5-(3,4-Diclophenyl)-3-[2-(hydroxymetyl)-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-14, Hop chét sb 125)

Khudy huyén pht chira hop chét trung gian I-34 (1,09g, 4,56mmol) trong axetic
anhydrua (8mL) & nhiét d6 100°C trong 2h. Lam ngudi hdn hop déﬁ nhiét do trong
phong, va rét vao nude (15mL) va EtOAc (30mL). Téch 16p hitu co, rira bing dung dich
NaHCO3 bio hoa, sy kho (NazSO4), loc va c6 trong chan khong. Khudy dau thu dugce
v6i lithi hydroxit (259mg, 10,8 1 mmol) trong MeOH (5,45mL) va H2O (2,72mL) & nhiét
do trong phong trong 30 phut. Sau do, bd sung EtOAc va rtra 16p hitu co bang nudc,
nuée mudi, sdy kho (Na»SOs), loc va ¢d trong chan khong. Tinh sach san phéim thd bing
séc ky cot nhanh (silica; dung dich amoniac 7M trong MeOH trong DCM 0/100 dén
3/97). Gom céc phan doan mong mudn va 1am bay hoi trong chan khong dé thu duogc

hop chit 125 (670mg, 61%).

Tinh sach hop chét tho 125 (100mg) bing RP HPLC (Pha tinh: C18 XBridge 30
x 100 mm 5 um), Pha dong: Gradien tir 54% dung dich NH4CO;H/NH4OH 0,1% pH=9
trong nudc, 46% CH3CN dén 64% dung dich NH4CO3H/NH4sOH 0,1% pH=9 trong
nudce, 36% CH3CN), thu duge 72mg hop chit 125. 'TH NMR (500 MHz, CDCl3) 8 ppm
1,74 (d, J=6,4 Hz, 3 H) 3,73 (br. s., 1 H) 3,96 (dd, J=12,7, 7,2 Hz, 1 H) 4,24 (dd, J=12,7,
4,3 Hz, 1 H) 4,72 - 4,83 (m, 3 H) 7,23 (dd, J=8,7, 2,3 Hz, 1 H) 7,49 (d, J=2,3 Hz, 1 H)
7,51 (d, J=8,7 Hz, 1 H) 7,55 (d, J=4,9 Hz, 1 H) 7,59 (s, 1 H) 7,82 (s, 1 H) 8,54 (d, J=4.9
Hz, 1 H). o

Vidu 15

(7S)-5-(3,4-Diclophenyl)-3-[2-(1-hydroxyetyl)-4-pyridyl]-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-15, Hop chit sé 111)
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B6 sung nho giot metylmagie clorua 3M trong THF (249pL, 0,747mmol) vao
dung dich chtra hop chét trung gian I-39 (150mg, 0,374mmol) trong THF (1,24mL) &
nhiét d6 -78°C va trong mdi trudng nito. Khuiy hdn hop & nhiét d -78°C trong 2h. Sau
d6, bd sung thém metylmagie clorua 3M trong THF (125uL, 0,374mmol) va khudy hdn
hop & nhiét do -78°C trong 1h. Sau do, dirng phan Gng & nhiét o -78°C bang dung dich
NH.ClI bo hoa va cho phép dat dén nhiét do trong phong. Chiét hdn hop bing EtOAc.
Téach 16p hitu co, sdy kho (MgSO04), loc va 1am bay hoi céc dung mdi trong chan khong.
Tinh sach san phim thd bing sic ky cot nhanh (silica; MeOH trong DCM 0/100 dén
5/95). Gom céc phan doan mong muén va 1am bay hoi trong chan khong. Két tha phén
cdn voi Ete/Heptan dé thu dwoc hop chit 111 duéi dang chét rin mau vang nhat. 'H
NMR (400 MHz, CDCI3) & ppm 1,52 (dd, J=6,6, 0,8 Hz, 3 H) 1,74 (dd, J=6,5, 2,3 Hz, 3
H) 3,91 - 4,02 (m, 1 H) 4,13 - 4,31 (m, 2 H) 4,72 - 4,84 (m, 1 H) 4,92 (q, J=6,5 Hz, 1 H)
7,23 (dd, J=8,6, 2,5 Hz, 1 H) 7,49 (d,J=2,3 Hz, 1 H) 7,51 (d, J=8,6 Hz, 1 H) 7,56 (br. d,
J=5,3Hz, 1 H) 7,59 - 7,63 (m, 1 H) 7,82 (s, 1 H) 8,52 (dd, J=5,1, 0,7 Hz, 1 H)

Vidu 16

(7 S)-7-Mety1-3-(2-metyl- 1-oxido-pyridin-1-ium-4-yl)-5-[4-(triflometyl)phenyl]}-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-16, Hop chét s6 140) |

7 B6 sung axit 3-cloperoxybenzoic (2,96g, 17,18mmol) vao dung dich da khudy
chira hop chét cudi cing E-1 (3,32g, 8,59mmol) trong DCM (133mL) & nhiét do 0°C.
Dé hdn hop dat dén nhiét do trong phong va khudy & nhiét do trong phong trong 3h. Xu
Iy hdn hop véi dung dich Na,CO;3 bao hoa va pha lodng véi DCM. Tach 16p hitu co, sdy
kho (Na2SO04), loc va 1am bay hoi cac dung moi trong chan khong dé thu dugc hop chét
140 (3,4g, 98%) dudi dang chét rin mau vang nhat.

Tinh sach mot phan doan nhé (350mg) bang séc ky cot nhanh (silica; MeOH trong
DCM 0/100 dén 5/95). Gom cic phan doan mong mudn va lam bay hoi trong chin
khong. Két tia phin cin v6i EtO va loc d8 thu dwoc hop chét tinh khiét 140 (290mg,
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8%). 'H NMR (500 MHz, CDCl3) 5 ppm 1,75 (d, J=6,4 Hz, 3 H) 2,53 (s, 3 H) 4,02 (dd,
J=12,7, 7,2 Hz, 1 H) 4,30 (dd, J=12,7, 4,0 Hz, 1 H) 4,75 - 4,85 (m, 1 H) 7,50 (d, J=8,4
Hz, 2 H) 7,63 (dd, J=6,8, 2,5 Hz, 1 H) 7,67 - 7,77 (m, 3 H) 7,81 (s, 1 H) 8,21 (d, J=6,6
Hz, 1 H).

Vidu 17

(7S)-5-[4-(1-Hydroxyetyl)phenyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-17, Hop chét s6 149)

B4 sung natri borohydrua (6mg, 0,166mmol) vao dung dich da khudy chtra hop
chét trung gian I-35 (60mg, 0,166mmol) trong MeOH (5mL) & nhiét d 0°C. Khuay hén
hop & nhiét d6 trong phong trong 16h. C6 dung moi trong chén khong. Hoa tan phén
cin v6i DCM va rira bang dung dich NaxCOs bdo hoa. Téach 16p hitu co, sdy kho
(MgSO0s4), loc va 1am bay hoi cac dung mdi trong chan khong. Tinh sach san phim tho
bing sic ky cot nhanh (silica; MeOH trong DCM 0/100 dén 100/0). Gom c4c phan doan
mong mudn va cd trorig chan khéong dé thu duge hop chat 149 (40mg, 66%). 'H NMR
(300 MHz, CDCl3) 6 ppm 1,52 (d, J=6,5 Hz, 3 H) 1,73 (d, J=6,5 Hz, 3 H) 2,31 (br. s., 1
H) 2,57 (s, 3 H) 3,97 (dd, J=12,8, 6,9 Hz, 1 H) 4,16 - 4,39 (m, 1 H) 4,60 - 4,86 (m, 1 H)
4,95 (q, J=6,4 Hz, 1 H) 7,35 (br. d, J=8,2 Hz, 2 H) 7,42 - 7,59 (m, 4 H) 7,81 (s, 1 H)
8,37 8,49 (m, 1 H).

Vidu 18

(7S)-S-(4-Xycrlopropylphenyl)-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[l,5-a]pyrazin—4-on (E-18, Hop chit sé 156)

B4 sung Pd(PPhs)s (37mg, 0,032mmol) vio huyén phi da khudy chira hop chat
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trung gian 1-36 (255mg, 0,642mmol), axit xyclopropylboronic (165mg, 1,92mmol) vé
K>COs (177mg, 1,28mmol) trong CH3CN (SmL) va H20 (2mL). Khuéy hdn hop énhiét
dd 150°C trong 10 phut trong didu kién chiéu vi séng. Sau d6 bd sung thém axit
xyclopropylboronic (165mg, 1,92mmol) va Pd(PPhs)s (37mg, 0,032mmol). Khudy hén
hop & nhiét dd 150°C trong 10 phit nita trong didu kién chiéu vi séng. Sau d6 pha lodng
hdn hop bing H20 va chiét bing DCM. Lam khd 16p hitu co (MgSO4), loc va 1am bay
hoi dung moi trong chan khong. Tinh sach san phém tho bing séc ky cot nhanh (silica;
EtOAc trong Heptan 0/100 dén 75/25) va bang RP HPLC (Pha tinh: C18 XBridge™ 30
x 100 mm 5 um, Pha dong: Gradien tir 67% dung dich NH4COsH/NH4+OH 0,1% pH=9
trong nudce, 33% CH3;CN dén 50% dung dich NH4CO3;H/NH4OH 0,1% pH=9 trong
nuéce, 50% CH3;CN). Gom cac phan doan mong muén va cb trong chan khong dé thu
duoc hop chét 156 (80mg, 24%) duéi dang chét rdn. 'H NMR (400 MHz, CDCls) & ppm
0,62 - 0,77 (m, 2 H) 0,91 - 1,06 (m, 2 H) 1,72 (d, J=6,7 Hz, 3 H) 1,91 (tt, J=8,5, 5,1 Hz,
1 H) 2,56 (s, 3 H) 3,93 (dd, J=12,9, 6,9 Hz, 1 H) 4,25 (dd, J=12,9, 4,2 Hz, 1 H) 4,75
(quind, J=6,6, 4,4 Hz, 1 H) 7,09 - 7,18 (m, 2 H) 7,18 - 7,25 (m, 2 H) 7,48 (dd, J=5,1, 1,2
Hz, 1 H) 7,53 (s, 1 H) 7,79 (s, 1 H) 8,45 (d, J=5,1 Hz, 1 H)

Vidu 19

(7S)-7-Metyl-3-(6-piperazin-1-yl-3-pyridyl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-19, Hop chét s6 176)

Bé sung axit trifloaxetic (0,911mL, 11,91mmol) vao.dung dich da khudy chira
hcyp chét trung gian I-42 (663mg, 1,19mmol) trong DCM (1,9mL). Khuéy hén hop &
nhiét d6 trong phong trong 1h. Co dung mdi trong chan khong. Tinh sach san phdm thd
bang sic ky cot nhanh (silica; MeOH trong DCM 0/100 dén 20/80). Gom céc phén doan
mong mudn va 1am bay hoi trong chén khong. Két tia phan cin véi ELO va loc chét rén

ma dugc tinh sach bing RP HPLC (Pha tinh: C18 XBridgeT™ 50 x 100 5 pm, Pha dong:
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Gradien tir 53% dung dich NH4CO3H/NH;OH 0,1% pH=9 trong nuéc, 43% CH;CN dén
40% dung dich NH,;CO3H/NH4OH 0,1% pH=9 trong nudc, 60% CH3CN), dé thu dugc
hop chét 176 (151mg, 28%) dudi dang chét rén. 'H NMR (500 MHz, CDCl;) & ppm
1,73 (d, J=6,6 Hz, 3 H) 1,76 (br. 5., 1 H) 2,92 - 3,02 (m, 4 H) 3,50 - 3,57 (m, 4 H) 4,00
(dd, J=12,4, 7,2 Hz, 1 H) 4,27 (dd, J=12,4, 4,0 Hz, 1 H) 4,70 - 4,82 (m, 1 H) 6,63 (d,
J=8,7 Hz, 1 H) 7,50 (br. d, ]=8,7 Hz, 2 H) 7,68 (br. d, ]=8,7 Hz, 2 H) 7,71 (s, 1 H) 7,96
(dd, J=9,0, 2,3 Hz, 1 H) 8,42 (d, J=2,3 Hz, 1 H)

Vidu 20

(7S)-7-Metyl-3-(2-metyl-4-pyridyl)-5-[6-(triflometyl)-3-pyridyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-20, Hop chét s6 186)

7
N-
DR

B sung Pd(PPhs)s (155mg, 0,134mmol) vio huyén phit da khudy chira hop chét

trung gian I1-18 (325mg, 1,341mmol), 2-clo-5-(triflometyl)pyridin (365mg,
2,012mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (155mg, 0,268mmol),
Cs2CO3 (874mg, 2,683mmol) trong 1,4-dioxan (10mL) trong ong bit kin va trong moi
trudng nito. Khudy hdn hop & nhiét dd 120°C trong 7h. Loc hdn hop qua tAm diatomit
va rira bing DCM. Lam bay hoi dich loc trong chan khong va tinh sach san phim tho
bing séc ky cot nhanh (silica, EtOAc trong DCM 0/100 dén 30/70). Gom céc phén doan
mong mubn va co trong chan khong. Tinh sach phin cin bing sdc ky trao doi ion bang
cach stt dung (6ng 16t ISOLUTE® SCX2) trudc tién rira gidi véi MeOH, sau do 13 véi
dung dich amoniac 7M trong MeOH. Gom céc phén doan mong mudn dugc chtra trong
dung dich amoniac 7M trong MeOH va lam bay hoi cac dung mo6i trong chéan khong.
Nghién nho phin cin véi EtO dé thu duge hop chit 186 (415mg, 80%) dudi dang chit
r4n mau tring. 'H NMR (500 MHz, CDCls) 8 ppm 1,73 (d, J=6,4 Hz, 3 H) 2,60 (s, 3 H)
4,35 - 4,44 (m, 1 H) 4,68 - 4,80 (m, 2 H) 7,41 (dd, J=5,2, 1,2 Hz, 1 H) 7,45 (s, L H) 7,78
(s, | H) 7,94 (dd, J=8,8, 2,2 Hz, 1 H) 8,24 (d, J=9,0 Hz, 1 H) 8,52 (d, J=5,2 Hz, 1 H)
8,69 - 8,73 (m, 1 H).
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Vidu21
(75)-7-Metyl-3-(2-metyl-4-pyridyl)-5-[6-metyl-5-(triflometyl)-2-pyridyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-21, Hop chét s6 192)

/
N-
N
X

| B4 sung tetrametyltin (32 uL, 0,231 mmol) vao hdn hop chira hop chét trung gian
I-43 (65 mg, 0.154 mmol), lithi clorua (13 mg, 0,308 mmol) va
bis(triphenylphosphin)paladi(H) diclorua (6 mg, 0,007 mmol) trong DMF da khu khir
(2,4 mL), trong 6ng bit kin trong moi trudng nito. Khudy hdn hop & nhiét d§ 110°C
trong 5 h. Pha lodng hdn hop bang dung dich NaHCO; bdo hoa va chiét bang EtOAc.
Lép hitu co dugce tach, sdy kho (Na2S04), loc va 1am bay hoi dung mdi trong chan khong.
Tinh sach san phdm tho bang séc ky cot nhanh (silica; EtOAc trong DCM 0/100 dén
30/7 0). Cac phan doan mong mudn dugc gom va cd trong chan khong. Sau d6, san phim
dwoc nghién véi Et,0 d8 tao ra hop chit 192 (26 mg, 42%) duéi dang chét rin mau
tréng. "H NMR (400 MHz, CDCl3) & ppm 1,73 (d, J=6,5 Hz, 3 H) 2,60 (s, 3 H) 2,69 (br,
d, J=1,6 Hz, 3 H) 4,34 - 4,46 (m, 1 H) 4,66 - 4,80 (m, 2 H) 7,41 (dd, J=5,1, 1,2 Hz, 1 H)
7,44 (s, 1 H) 7,78 (s, 1 H) 7,90 (d, J=8,8 Hz, 1 H) 8,02 (d, /=8,6 Hz, 1 H) 8,52 (d, J=4.9
Hz, 1 H).

Vi du 22a

(7S)-5-[6-Etoxy-5-(triflometyl)-2-pyridyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-22a, Hop chét sb 189)

_ B sung EtOH (114uL, 1,95mmol) vao huyén phu da khudy chira natri hydrua
(thé phén tan 60% trong dau khoéang) (78mg, 1,95mmol) trong DMF (5mL) & nhiét d§
0°C. Khudy hdn hop & nhiét d6 trong phong trong 10 phut. Sau do, bd sung dung dich
chira 2-clo-4iodo-5-(triflometyl)pyridin (0,5g, 1,62mmol) TRONG DMF (5SmL) ¢ nhiét
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d6 0°C va khudy hdn hop & nhiét d6 trong phong trong 18h. Sau do, bd sung thém natri
hydrua (thé phan tan 60% trong diu khoang) (26mg, 0,65mmol) va EtOH (38pL,
0,65mmol) & nhiét 4o 0°C va khudy hén hop & nhiét do trong phong trong 2h. Sau d6
bd sung hop chét trung gian I-18 (157mg, 0,65mmol) va 1am lanh hén hop dén nhiét do
0°C. B6 sung thém natri hydrua (thé phén tan 60% trong diu khoang) (52mg,
1,301mmol) va khuy hdn hop & nhiét d§ trong phong trong 1h va & nhiét d6 80°C trong
16h. Sau d6, bb sung thém natri hydrua (thé phén tan 60% trong dau khoang) (13mg,
0,325mmol) & nhiét d6 trong phong va khudy hdn hop & nhiét ¢ 80°C trong 2h nira. X
1y hdn hop v6i dung dich NH4Cl 10% va chiét bing EtOAc/THF. T4ch 16p hitu co, siy
kho (Na2S04), loc va 1am bay hoi cac dung moi trong chén khong. Hoa tan phén cin
trong DMF (10mL). B6 sung TEA (0,226mL, 1,626mmol) va HATU (0,247,
0,605mmol). Khudy hdn hogp & nhiét do trong phong trong 1h. Xt Iy hdn hop véi dung
dich NaHCOj3 bio hoa/nude mudi & nhiét d6 0°C va chiét bang EtOAc. Téach 16p hiru
co, sdy kho (Na,S04), loc va 1am bay hoi cac dung mdi trong chan khong. Tinh sach san
phém tho bang sdc ky cot nhanh (silica; EtOAc trong DCM 0/100 dén 100/0). Gom cac
phén doan mong mudn va ¢ trong chan khong. Sau do tinh sach lai phén cin bing RP
HPLC (Pha tinh: C18 XBridge™ 30 x 100 mm 5 um, Pha dong: Gradien tlr 54% dung
dich 0,1% NHs+COsH/NH4OH pH=9 trong nuéc, 46% CH3CN dén 64% dung dich 0,1%
NH4CO;H/NH,OH pH=9 trong nudc, 36% CH;CN) dé thu dugc hop chét 189 (27mg,
4%) duéi dang chat rin mau be. 'H NMR (500 MHz, CDCls) 8 ppm 1,46 (t, J=6,9 Hz,
3 H) 1,71 (d, J=6,6 Hz, 3 H) 2,60 (s, 3 H) 4,15 - 4,27 (m, 2 H) 4,39 (dd, J=13,3, 7,2 Hz,
1 H) 4,65 - 4,80 (m, 2 H) 7,40 (dd, J=5,2, 1,2 Hz, 1 H) 7,43 (s, 1 H) 7,77 (s, 1 H) 7,82
(s, 1 H) 8,47 (s, 1 H) 8,52 (d, J=5,2 Hz, 1 H).

Vi dy 22b

(78)-5-[4-Clo-5-(triflometyl)-2-pyridyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[l,5-a]pyrazin-4-on (E-22b, Hop chét s6 204)

Cl

N ?
"

B6 sung Pd(PPhs)s (47mg, 0,041lmmol) va 2,4-diclo-5-(triflometyl)pyridin
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(134mg, 0,619mmol) vio huyén pht da khudy chira hop chét trung gian 1-18 (1o<)mg;
0,413mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (48mg, 0,082mmol) va
Cs2CO;3 (269mg, 0,082mmol) trong 1,4-dioxan (2,5mL) trong bng bit kin va trong mdi
tru&ng nito. Khudy hdn hop & nhiét ¢ 110°C trong 4h va ¢ nhiét 4o 100°C trong 2 ngay.
Loc hdn hop thong qua tAm diatomit va rira bing DCM. Lam bay hoi dich loc trong
chan khong. Hoa tan phén cin trong DMF (7mL) va TEA (57uL, 0,413mmol), sau d6
bd sung HATU (157mg, 0,413mmol). Khudy hdn hop & nhiét do trong phong trong 2h.
Xt Iy hdn hogp & nhiét 4o 0°C voi dung dich bdo hoa NaHCOs/nudce mudi, sau d6 bd
sung EtOAc vao. Loc hdn hgp thong qua tdm diatomit. Tach 16p hitu co, sdy kho
(Na2S04), loc va lam bay hoi cac dung moi trong chan khong. Tinh sach san phim thd
béng séc ky cot nhanh (silica; EtOAc trong DCM 0/100 dén 100/0). Gom céc phan doan
mong mudn va co trong chan khong. Tinh sach lai phén cin biang RP HPLC (Pha tinh:
C18 XBridge™ 30 x 100 mm 5 um, Pha dfng: Gradien tir 54% dung dich
NH;COsH/NHsOH 0,1% pH=9 trong nudc, 46% CH3;CN dén 64% dung dich
NH4CO3;H/NHsOH 0,1% pH=9 trong nude, 36% CH3CN) dé thu duoc hop chét 204
(27mg, 15%) dudi dang chét rdn mau tréng. "H NMR (500 MHz, CDCI3) & ppm 1,72
(d, J=6,4 Hz, 3 H) 2,61 (s, 3 H) 4,36 - 4,45 (m, 1 H) 4,68 - 4,79 (m, 2 H) 7,39 (dd, J=5,2,
1,7 Hz, 1 H) 7,43 (s, 1 H) 7,78 (s, 1 H) 8,42 (s, 1 H) 8,54 (d, J=5,2 Hz, 1 H) 8,68 (s, 1
H). '

Vidu 23

(7S)-3-(2-Iodo-4-pyridyl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-
a]pyrazin-4-on (E-23, Hop chét s6 225)

Bé sung axetyl clorua (84uL, 1,18mmol) vao huyén phi d& khudy chtra hop chét
trung gian 1-26 (320mg, 0,786mmol) va Nal (1,18g, 7,866mmol) trong CH3;CN
(12,8mL) & nhiét d§ trong phong. Khudy hdn hop & nhiét dd 120°C trong 30 phiit trong
didu kién chiéu vi séng. Sau d6, pha lodng hdn hgp véi EtOAc va rira bang dung dich
NazS203 béo hoa va nudce mubi. Tach 16p hitu co, sdy khd (Na2S8O4), loc va 1am bay hoi
cac dung mdi trong chén khong. Tinh sach san phim tho bang sic ky cot nhanh (silica;
EtOAc trong Heptan 0/100 dén 60/40). Gom cac phan doan mong mudn va 1am bay hoi
trong chan khong dé thu dugc hop chét 225 (289mg, 74%). 'H NMR (400 MHz, CDCl;)
8 ppm 1,75 (d, J=6,5 Hz, 3 H) 4,02 (dd, J=12,8, 7,3 Hz, 1 H) 4,30 (dd, J=12,7, 4,2 Hz,
1 H) 4,80 (quind, J=6,7, 4,2 Hz, 1 H) 7,50 (br. d, J=8,3 Hz, 2 H) 7,67 (dd, J=5,1, 1,6 Hz,

-137-



28393

1 H) 7,72 (br. d, J=8,3 Hz, 2 H) 7,80 (s, 1 H) 8,03 - 8,05 (m, 1 H) 8,32 (dd, J=5,2, 0,6
Hz, 1 H)

Vi dy 24

Mubi hydroclorua cua (7S)-7-Metyl-3-(2-piperazin-1-yl-4-pyridyl)-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4-on (E-24, Hop chét s6 175)

N//\NH
N

H/N\N/
S .HCl

Hop chét 175 thu dugc bit dAu tir hop chét trung gian I-33a (200mg, 0,474mmol),
1-(4-bromo-2-pyridyl)piperazin (CAS: 1201643-59-5, 157mg, 0,649mm01, 1,06mmol),
Pd(PPh3)4 (34mg, 0,029mmol) trong 1,4-dioxan (4mL) va dung dich Na2C03 bdo hoa

F
F

F

(2mL), theo quy trinh tuong ty v6i quy trinh duge mo6 ta trong E-12, sau 46 x@r Iy véi
dung dich chira HCI 5N trong iPrOH, thu dugc hop chét 175 (224mg, 84%) dudi dang
chét rin mau vang nhat. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,59 (d, J=6,5 Hz, 3 H)
3,22 (br. s., 4 H) 3,83 (br. s., 4 H) 4,10 (dd, J=12,9, 7,4 Hz, 1 H) 4,39 (dd, J=12,9, 4,2
Hz, 1 H) 4,81 - 4,92 (m, 1 H) 7,29 (br. d, J=4,4 Hz, 1 H) 7,56 (br. s., 1 H) 7,69 (br. d,
J=8,6 Hz, 2 H) 7,84 (br. d, J=8,6 Hz, 2 H) 8,11 (d, J=5,8 Hz, 1 H) 8,19 (br. s, 1 H) 9,20
(br. s., 2 H).

Example 25

(75)-3-[2-(4-Axetylpiperazin-1-yl)-4-pyridyl]-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-25, Hop chét s6 106)

B4 sung axetyl clorua (4 pL, 0,060 mmol) vao dung dich chira hop chét 175 (25 mg,
0,054 mmol) va TEA (16 pL, 0,115 mmol) trong DCM (1 mL) trong mdi trudng nito.
Khudy hén hop & nhiét do trong phong trong 5 h. Sau d6, pha lodng hdn hop bing HCI
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0,IN va chiét bing DCM. Téch 16p hitu co, sdy khd (MgS04), loc va lam bay hoi dung
moi trong chin khong. Tinh sach sdn phim tho bang séc ky cot nhanh (silfca; MeOH trong
DCM 0/100 dén 05/95). C4c phan doan mong mudn dugc gom va cd trong chin khong dé
tao ra hop chit 106 (17 mg, 62%) dudi dang chit rin. 'H NMR (400 MHz, CDCls) & ppm
1,75 (d, J=6,5 Hz, 3 H) 2,13 (s, 3 H) 3,49 - 3,55 (m, 2 H) 3,55 - 3,61 (m, 2 H) 3,61 - 3,67
(m, 2 H) 3,70 - 3,77 (m, 2 H) 4,01 (dd, /~12,7, 6,9 Hz, 1 H) 4,30 (dd, /=12,7, 4,2 Hz, 1 H)
4,79 (quind, J=6,6, 4,4 Hz, 1 H) 6,94 (dd, /=5,2, 1,3 Hz, 1 H) 7,17 (br. s, 1 H) 7,46 - 7,55
(m, 2 H) 7,66 - 7,76 (m, 2 H) 7,80 (s, 1 H) 8,19 (dd, J=5,2, 0,6 Hz, 1 H).

Example 26

7-(Diflometyl)-3-(2-metyl-4-pyridyl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-26, Hop chét s6 181)

’ V.

F7OF

Hop chét 181 thu dugc bét dAu tir hop chét trung gian 1-46 (71 mg, 0,169 mmol) sit
dung Pd/C 10% (36 mg, 0,033 mmol) trong EtOH (3 mL) & ap sudt khi Hy, theo quy trinh
twong tw nhu quy trinh dugc mo ta trong E-6, tao ra hop chit 181 (13 mg, 19%) dudi dang
chét rin mau tréng. 'H NMR (400 MHz, CDCl3) & ppm 2,58 (s, 3 H) 4,36 (dd, J=13,6, 3,2
Hz, 1 H) 4,61 (ddd, J=13,6, 5,0, 1,3 Hz, 1 H) 4,88 - 4,99 (m, 1 H) 6,21 - 6,55 (m, 1 H) 7,45
(dd, J=5,2, 1,3 Hz, 1 H) 7,47 - 7,54 (m, 3 H) 7,73 (br. d, J=8,3 Hz, 2 H) 7,89 (s, 1 H) 8,50
(d, /=5,1 Hz, 1 H).

Vidu 27

(7S)-7-Mé-tyl-3-[2-(metylamino)-4-pyridy1]-5-[4-(triﬂomety1)phenyl]-
6,7-dihydropyrazolo[1,5-a]pyrazin-4-on (E-27, Hop chét s6 147)

/
e
S

Hop chét 147 thu duogc bat dau tir hop chét trung gian I-33a (1,5g, 3,561mmol),
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4-bromo-N-metyl-pyridin-2-amin (799mg, 4,273 mmol, 1,06mmol), Pd(PPhs)s (206mg,
0,178mmol) trong 1,4-dioxan (8,1mL) va dung dich bdo hoa chira Na;COs (8,2mL),
theo quy trinh twong ty v6i quy trinh duge md ta trong E-12, thu duge hqp chét 147
(1,14, 80%) dudi dang chét rdn mau trang. 'H NMR (500 MHz, CDCls) 8 ppm 1,74 (d,
J=6,4 Hz, 3 H) 2,93 (d, J=5,2 Hz, 3 H) 4,00 (dd, J=12,6, 7,1 Hz, 1 H) 4,29 (dd, J=12,7,
4,0 Hz, 1 H) 4,54 (br. d, J=3,2 Hz, 1 H) 4,73 - 4,82 (m, 1 H) 6,84 (s, 1 H) 6,86 (d, J=5,2
Hz, 1 H) 7,50 (br. d, J=8,4 Hz, 2 H) 7,70 (br. d, J=8,4 Hz, 2 H) 7,79 (s, 1 H) 8,09 (d,
J=5,2 Hz, 1 H).

Vidu 28

(7S)-5-[4-Iodo-5-(triflometyl)-2-pyridyl]-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (E-28, Hop chét s6 212)

V.
N-
e

B4 sung timg phén hop chét trung gian I-18 (320mg, 1,32mmol) vao huyén ph
da khudy chira natri hydrua (thé phén tdn 60% trong dau khoang, 78mg, 1,98mmol)
trong DMF (5mL) & nhiét do trong phong. Khu4y hén hop & nhiét d§ trong phong trong
15 phut va bd sung dung dich chira 2-clo-4-iodo-5-(triflometyl)pyridin (446mg,
1,453mmol) trong DMF (5mL) & nhiét d9 trong phong. Khuéy hdn hop & nhiét 4o 80°C
trong 16h. Sau do, bd sung thém natri hydrua (thé phan tan 60% trong dau khoang,
27mg, 0,66mmol) & nhiét do trong phong va khudy hdn hop & nhiét do 80°C trong 1h.
Xt 1y hdn hgrp v6i dung dich NH4Cl 10%/nuée mudi va chiét bang EtOAc. Téch 16p
hitu co, rira bang nuée mubi, sdy kho (Na2804), loc va 1am bay hoi cac dung moi trong
chan khong. Tinh sach san pham th bang sic ky cot nhanh (silica; EtOAc trong DCM
0/100 dén 100/0). Gom cé4c phan doan mong mudn va c6 cac dung mdi trong chin khong

dé thu duge hop chat 212 (220mg, 32%) dudi dang bot mau trang.
Vi du 29 |

(75)-5-(3,4-Diclo-2-iodo-phenyl)-7-metyl-3 -(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (Hop chét sb 220) va (7S)-5-(3,4-diclo-6-iodo-1-
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metyl-xyclohexa-1,3,5-trien-1-yl)-7-metyl-3-(2-metyl-4-pyridyl)-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (Hop chét & 221) (E-29, Hop chit s6 220 va Hop
chét s6 221)

a
c

220 221

B sung HATU (89mg, 0,235mmol) vao dung dich da khudy chira hon hop hop
chét trung gian 1-63a va I-63b (250mg, 0,235mmol) va TEA (65pL, 0,471mmol) trong
DMF (3mL). Khudy hén hop & nhiét d6 trong phong trong 2h. Xir Iy hdn hop véi dung
dich NH4Cl bdo hoa va dung dich NaHCO; bao hoa va chiét bang EtOAc. Tach 16p hitu
cd, sdy kho (MgSOs), loc va lam bay hoi cdc dung mdi trong chin khong. Tinh sach sén
phim th6 bang séc ky cot nhanh (silica; EtOAc trong Heptan 0/100 dén 90/10). Gom
cac phan doan mong mubn va ¢ cac dung mdi trong chan khong dé thu dugc hai phan
doan ma duge nghién nhé bing DCM/Heptan @& thu duge hop chét 220 (55mg, 45%)
va hop chit 221 (20mg, 16%) dudi dang chit rén. Hop chat 220: '"H NMR (500 MHz,
CDCls) & ppm 1,78 (d, J=6,4 Hz, 2 H) 1,85 (d, J=6,6 Hz, 1 H) 2,58 (s, 3 H) 3,82 (dd,
1=12,7, 9,2 Hz, 0,65 H) 3,97 (dd, J=12,7, 7,2 Hz, 0,35 H) 4,00 - 4,07 (m, 1 H) 4,76 -
4,84 (m, 0,35 H) 4,92 - 5,00 (m, 0,65 H) 7,39 (s, 0,35 H) 7,40 (s, 0,65 H) 7,48 (br. d,
J=5,2 Hz, 1 H) 7,52 - 7,56 (m, 1 H) 7,82 (s, 1 H) 8,03 (s, 0,35 H) 8,03 (s, 0,65 H) 8,48
(d, J=5,2 Hz, 1 H); hop chét 221: "TH NMR (500 MHz, CDCl3) 8 ppm 1,78 (d, J=6,6 Hz,
2 H) 1,85 (d, J=6,6 Hz, 1 H) 2,57 (s, 3 H) 3,81 (dd, J=12,7, 9,0 Hz, 0,65 H) 3,98 (dd,
J=12,7, 4,6 Hz, 0,35 H) 4,02 - 4,11 (m, 1 H) 4,76 - 4,84 (m, 0,35 H) 4,95 - 5,04 (m, 0,65
H) 7,16 (d, J=8,7 Hz, 0,35 H) 7,17 (d, J=8,7 Hz, 0,65 H) 7,49 (br. d, J=5,2Hz, 1 H) 7,52
- 7,61 (m, 2 H) 7,83 (s, 0,65 H) 7,83 (s, 0,35 H) 8,47 (d, J=5,2 Hz, 1 H).

Céc hop chét cudi sau day dugce tdng hop bang cach tuan theo quy trinh tbng hop
twong tu nhu dwoc bdo cao dbi véi hop chit 1 (E-1), sau d6 1a quy trinh d6i véi hop chét

trung gian I-18 va I-19 néu can.
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Céu triic Hop chit so Nguyén liéu khéi

diu

Hop chit s6 70
1-59

Hop chét s6 129

Hop chét s6 70

Hop chat s6 130

Hop chit s6 171
I-60

Hop chat s6 216
— 1-61

Hop chat s6 217

Hop chat s6 120
I-58
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F /N Hop chét s6 121

Hop chét sau dugc tbng hop bang cich tuén theo trinh ty téng hop tuong ty nhu
duge bao cao ddi véi hop chét trung gian 1-22 bét dau tir hop chét trung gian I-14 va 1-
bromo-3,4-diclobenzen, sau d6 1a quy trinh d6i v6i hop chét trung gian 1-23, sau do,
tuan theo quy trinh tdng hop twong tu nhu dugc bao cdo d6i v6i hop chét 2 (E-2) bang
cach st dung 2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin.

Ciu tric Hop chit trung gian s0 Nguyén li¢u khéi dau

Cl SN
ol \ Zay Hop chét s6 6a I-14

Vidu30

3-(2-Metyl-4-pyridyl)-7-(triflometyl)-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4-on (Hop chit s 238)

CFa

Hop chét 238 (E-30) thu dugc bét ddu tir hop chit trung gian 1-68 (20mg,
0,042mmol), axit 2-picolin-4-boronic (8mg, 0,059mmol), Pd(PPhs)4 (2mg, 0,002mmol)
trong 1,4-dioxan (0,4mL) va dung dich NaHCOs béo hoa (0,4mL) theo quy trinh tuong
ty voi quy trinh dugc md ta trong E-12 va tinh sach bang RP HPLC ((Pha tinh: C18
XBridge 30 x 100 5 um), (Pha dong: Gradien tir 60% dung dich NH4COs;H/NH4OH
0,1% pH=9 trong nudc, 40% CH3CN dén 43% dung dich NH4COsH/NH4+OH 0,1%
pH=9 trong nuéc, 57% CH3;CN)), thu duge hop chét 238 (14mg, 75%). '"H NMR (500

-143-



28393

MHz, CDCls) & ppm 2,53 (s, 3 H) 4,23 (dd, J=14,0, 1,3 Hz, 1 H) 4,67 - 4,74 (m, 1 H)
5,07 - 5,14 (m, 1 H) 7,38 - 7,43 (m, 3 H) 7,47 (s, 1 H) 7,67 (br. d, J=8,4 Hz, 2 H) 7,87
(s, 1 H) 8,44 (d, J=5,2 Hz, 1 H).

Bang la (hop chat 1-87) va 1b (v6i cac hop chét thay thé cho hop chét 1-87) dudi

day liét ké céac hop chit c6 cong thirc (I) bd sung.

Bang la va 1b. céac hop chit sau day dugc didu ché theo cac phuwong phap dugc
1§y lam vi du trong Phén thir nghiém (Vi du s6). Hop chét duge lay 1am vi du va duge
mo ta trong Phén thir nghiém duoc danh diu bing du hoa thi *. Viéc xir ly dbi voi cac
hop chit dugc téng hop bang quy trinh twong ty v6i E1 co thé dugc tién hanh bing cach
loc qua tAm diatomit ho#c bang céch chiét bing dung modi hitu co, rira bang nudc
amoniac. Chét ghép cip dugc st dung trong qua trinh tbng hop cic hop chét dugc tong
hop bing quy trinh tuong tu voi E2 14 axit boronic hodc este boronic. Pébi v6i mot sb
hop cht, ciu hinh héa hoc 14p thé da dugc chi dinh 1a *R hogc *S khi khong xdc dinh
dugc su hda hoc lép thé hoan toan mic du ban than hop chéit da dugc phﬁn 1ap lam chét

dong phén lap thé don va tinh khiét v& mit ddng phéan ddi quang.

Bang la
1 9 R2
R\N/U\(g
/ .
N~N
R3R*
Hop Dang
chit |Vidusd R! R? R* | R mudi
sb
1
la | HCl
1b . H,S04
El* “@‘CFs VRN Me(S) | -H
lc \_/ .CH;SO:H
.HO,CCH
1d =CHCO,
H-cis
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Hop Dang
chat |Vidusb R! R? R? R? mubi
s6
2 E2* "@‘CFs A\ N Me(S) | -H
| Cl
El e -Me (S -H
’ --@% W, °®
4 El "@‘SFs e Me(S) | -H
W
B —
5 1 GCFQ’ ' Me(s) | -H | .HCI
Cl
6 El e e Me(S) | -H .HCI
QC' \ A
Cl
6a El _O_Cl LN Me(S) | -H
7 | El "G’CI N Me(S) | -H
OEt
El —
CFs
9 El "O‘C' N Me(S) | -H
F
El — ; ]
1 El '@'CF3 d -Me -H
W
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Hop Dang
chét |Vidysb R! R? R* R? mubi
s6
OMe
12 El VRN Me(S) | -H .HCl
B CFs \ 4
CN
I —
14 E2 '“@CFs A\ N -Me(S) | -H
15 El "OCl VAR Me(S) | -H .HCL
\ '
Cl
16 El B 4 Me(S) | -H
O W,
Cl
17 El e e Me(S) | -H .HCI
OFt
13 El "GC' N Me(S) | -H
OMe
19 El --@—cn N -Me(S) | -H
Cl
El = ]
20 "GOMe N Me(S) | -H .HCI
21 El - 4 Me(S) | -H
d_,: W
OMe
22 E2 “@'CFs .. \_N Me(S) | -H .HCl
/
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Hop Dang
chit |Vidusd R! R2 R* R? mudi
sb
CF3
23 El . 4 Me(S) | -H
< W,
24 E2 "@CFs -\ Me(S) | -H
N
F
25 | El . . VRN Me(S) | -H | .HCI
N\ /
26 El "@'CFa e Me@®) | -H
W
27 CHE, N e (S)
28 El "@F VAN Me(S) | -H .HCI
N\ /
29 E2 "@‘CF” 4 4 Me(S) | -H
N
F
50 | B --@—m N Me(S) | -H
OFt
El - ] )
=N
32 E2 "@‘CFs A\ / Me(S) | -H
OFt
El T -H -H

-147-




28393

Hop Dang
chit |Vidusb R! R2 R* R} mudi
sb
34 El -- OMe VAN Me(S) | -H
\
-- OMe —
35 El - N Me(S) | -H .HCI
- N\ /
36 E2 "@'CFa A\ '\1 Me(S) | -H
=N
37 E2 “@‘CFs A\ /) NH Me(S) | -H
38 El -'@OMe VRN -Me(S) | -H .HCI
N\ /
F
El e -H -H
39 ——@—ca \ N
4 | El "OCF“ e -H -H
W
OMe
El — ) )
41 "GOMe ! MeS) | -H
o)
El _> T -Me (S -H
42 - e (S)
< O
Cl _
-- N -Me (S -H
43 El - CF, \ (S)
HN—\
44 E4* "@‘CFs a \_N Me(S) | -H
/
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chat |Vidusb R! R? R* R? mudi
sb
O_..
45 E5* "@‘CF3 aE N -Me (S) -H
N\ /
46 | E6* '"OCFa 4N Me(S) | -H
N\ /
o] _
47 El "GCI A\ /N Me (S) “H
o)
48 El s VAN Me(S) | -H
o a CFs \ 4
°\
49 | Bl | @‘C% L Me(S) | H
Cl _
O_ —
s1 | El --@—C& N Me(S) | -H
52 | E8* "@CFa d -CH,F | -H
\ N
53 El "@'SFs NN Me(S) | -H
CFs _
54 | El e -\ N -Me(S) | -H
e (
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Hop Dang
chit |Vidusb R! R? R* R? mudi
sb
O—\ _
56 El '-OSFs NN Me(S) | -H
Cl _
57 El "@CI A\ /N -Me (S) H
OCF,
58 El . e Me(S) | -H .HCl
O W,
CN _
59 El "GCFs A\ /N -Me (S) _H
F —
60 | El --Gca A\ N Me(S) | -H
F —
61 El "@*CF:; A\ /N Me (S) H
F
62 El "GC' N Me(S) | -H
Cl
63 El -- e Me(S) | -H .HCl
, Q : Wa
F
O-—_ —
64 El __@_CFa A\ /N Me (S) H
65 El @—< e Me(S) | -H -HCI
N AN
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chdt |Vidysd R! R? R* R} mudi
sb
66 El Q—L 4 Me(S) | -H .HCI
WA
CF,
67 E9* . 4 Me(S) | -H
O | 5
CFs _
68 | EI --C}—m A Me(S) | -H
F
o~
F — .
69 El .- - -Me(S) | -H -HCI
Q W
F
70 El --OCF3 a N -CH.CHs | -H
\ 4
NH,
71 E3* "@—CFs e Me(S) | -H
. \ /N 7
72 El "@‘Cl -\ N Me(S) | -H
73 El --@CI A\ /N -Me (S) -H
°\
74 El RVERY -CH,OH | -H
B CFs \ 4
F
75 El --@—01\1 N Me(S) | -H
F
76 El . 4 Me(S) | -H
- W,
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Hop Dang
chét |Vidusb R! R2 R* R} mubi
sb
CF,
77 | E10* "@*0\ - \_/N Me(S) | -H
78 El @' _ \—/N Me(S) | -H
o~
79 El @ 4N -Me(S) | -H -HCI
- /
80 El "@CN - \_/N Me(S) | -H
81 El1* --OO\_ . \_/N -Me (S) H .HCI
F
8 | El Q B \— \ MeS) | H
/)
F
°\
83 El e Me(S) | -H
T \ N
O.__
84 El "QF - \_/N Me(S) | -H
F
O__.
g5 | EI Q ) \_/N Me(S) | -H
F
86 El @ - \_/N Me(S) | -H
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Hop Dang
chit |Vidusb R! R? R* R? mudi
s6
g7 | ET* --OCFs d N -CHOH | -H
N\ /
Bang 1b
0] R2
1
R\N _
/
N~N
R3 R*
Ho Dang mudi
p Vidu ne
chét | R! R? CRR*
) sO
sO
1
la HCI
lb CH(CH3) .HZSO4
Ic W S CH;SO:H
.HO,CCH=
1d CHCO;H-
cis
— CH(CH3)
o | Eo -@4:& -4 N
S)
cl _ CH(CHs)
3 El _ -
O'CF3 \ /" ©)
_ CH(CHs)
N '@'SFs N
\ / (S)
_( CH(CHs)
s | El ] oF B N .HCI
3 \ /) (S




128393

Hop Vid Dang mudi
chdt | " R! R CR'R*
, SO
)
cl _ CH(CH:)
6 | El B - .HCI
@C' \_/" )
cl _ CH(CHj)
6 El -
) '@C' \ /" )
__ CH(CH3)
7 | El .- -
Cl \ /N S
OFt CH(CH:)
El =
8 | .
"GCE’ \ /" )
CFs _ CH(CH:)
9 | El ] -
' @'C' \ ®)
F _ CH(CH)
10 | El -
"@‘C% \ /" (®)
11 | El "@CFs ] \"'/N CH(CHs)
OMe CH(CH)
El = _HCI
12 .
'"GCF3 \ /" (s)
CN CH(CH3)
El =
13 .
"GCF" \ /" (S)
— CH(CH)
14 | E2 'OCFa NN
(S)
CH(CH)
El --@—m = JHCI
15 .
\ /N (S)
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Hop Vi du Dang mubi
chét n R! R CR°R*
|
¢! _ CH(CH)
NI
c _ CH(CH:)
17 | Bl __@OB e o HCI
OEt _ CH(CH;)
ol "@C' Y ©®)
OMe _ CH(CHj)
o | --Gm AW ©
| c _ CH(CH:)
20 | El __GOMG N " .HCI
_ CH(CH;)
2 E "G—F AW ®)
_ OMe CH(CHs)
22 | E2 '-@CFs N o .HCl
CFs _ CH(CH:)
S @ AYA ©®)
_ CH(CH;)
4 )CF .
24 E2 3 \ '\1 )
F _ CH(CH;)
25 | El __@'F N 5 JHCI
_ CH(CH:)
26 Fl --@CF:S AN /N (R)
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Hop Dang mubi
, | Vidu 5 Ipd
chét ) R! R? CRR
, SO
sO
OO __ CH(CHs)
27 El o \ -
CHF, \ N S
_ CH(CHs)
28 | El —-OF i N .HCl
\_/ )
_ CH(CH3)
29 | E2 "OCFa -\
N ()
R _ CH(CHs)
30 | El . -
Cl \ N S
OFt _ CH(CH:)
31 | El -
| "GCF3 \ /" ®)
—N CH(CH3)
32 | E2 "@CFa =\ /
S)
OFt
El =
33 --@ca ! CH,
_ CH(CHs)
34 El - - OMe _ N
\ /) (S)
- OMe _ CH(CHs)
35 | El N .HCI
F Z (S)
= CH(CHs)
36 | E2 "@CFs o \I\i
)
—N CH(CH3)
, (S)
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Hop vid Dang mudi
chét 1‘ ! R! R CR’R*
, SO
sO
_ CH(CHs)
33 | El "@—OMe N .HCI
\ /) (S)
F
El =
39 . GCFs LN CH,
20 | E1 --@—CF;; Ve CH,
W
1 OMe _ CH(CH:)
41 | E - N
-- OMe
\ / (S)
| O’} _ CH(CHs)
0 | E < /> ; N
-- o}
\ / (S)
Cl =\ CH(CH3)
El --
® - CFs \_ ©®
HN_\ CH(CHs)
44 E4%* —@-CF3 _ - N
\ (S)
o~ CH(CHs)
45 | ES* --@—C& e
\_/ (S)
_ CH(CHs)
46 E6* -@CF3 o N
W ®)
Ci — CH(CHs)
(S)
P CH(CH
_\_F — ( 3)
48 | El - N
< />—CF
3 N\ / (S)
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Hop Dang mudi
., Vi dl:l 2 Iin4
chit | R! R2 CRR
, SO
sO
o\ — CH(CH)
El -4 N
v "GC% A (®)
cl — CH(CHs)
El -4 N
> "O% N ®)
o~ — CH(CH;)
El N
! 'GCFa N4 )
52 | E8* "OCFs LN CH(CH:F)
, ‘ N\
— CH(CHj)
53 El "@‘SI% A\ /N
(S)
CFs — CH(CHs)
54 El __GC| A\ /N
)
o\ — CH(CH3)
El -4 N
B "GCF?’ - (s)
= CH(CHj)
56 El --@'S% A\ /N
(S)
cl - CH(CH3)
57 El -- Cl A\ /N
(S)
OCFs _ CH(CHs)
sg | El . N .HCl
7 ()
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Hop Vidu Dang mudi
chéat h R! R? CR’R*
6 | ©
_ CN — CH(CH)
59 | El "O’CFs A\ /N o
. F N\ CH(CH:)
v "GCFS - )
. F Wi Y CH(CH3)
) "GCF3 o ®
._ F _ CH(CH:)
AR EE
Ci
ol B Q _ CH(CH) -
» : i A ®)
. o— N\ CH(CH:)
i "GCFS’ S (®)
N e = G T
65 -\ /N ©
El | -- @1 = CHIE) _HCI
” N ()
CFs _ CH(CHj)
.
7Y "Q‘F AW )
CFs - CH(CHj)
68 El "@‘CI A\ /N
)

-159-




28393

Hop Vidu Dang mudi
chét a R! R? CR°R*
P SO
SO
F
o)
_<|= CH(CHs)
69 | El - VAN .HCI
\ y/ (S)
F
70 | El --OCF3 VRN CH(CH,CH3)
N\ /
| NH CH(CH:)
71 E3* "@‘CF::, . _N
\ /) (S)
— CH(CHs3)
75 | El --@~0| -\ N
(S
— CH(CHs)
73 El -@—CI A\ /N
(S)
o\
74 | El L\ CH(CH,OH)
B CFs \ 4
F _ CH(CH)
75 El < /> -
CN \ N ©)
F _ CH(CH:)
7 ()
CF,
_ CH(CHs)
77 | B10% | -- o) N
—\ \ /N (S)
F
_ CH(CH:)
78 | El @‘ -\ N
Z (S)
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Hop Vid Dang mubi
chét l; ! R! R? CR’R*
, SO
sO
o—< CH(CH3)
79 El aE N .HCI
-- \ /) (S)
. _ CH(CHs)
8o | El @’ N - N
\ / (S)
__ CH(CHs3) el
g1 | E11* --@'O - N .
_
\/ )
F
Q _ CH(CH:)
82 El -- . N
- \ Y/ (S)
o\ CH(CH
__ (CHs)
\ / (S)
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Q _ CH(CH:)
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- \ /) (S)
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Q _ CH(CH:)
g5 | El a -- N
' \ /) (S)
_ CH(CHs)
86 | El @ -4 N
\ /) (S)
g7 | E7* '@‘CFs - \_ N CH(CH,OH)
/
CN 0— CH(CHs)
88 E3 N -
GCFS W )
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Hop Dang mudi
.r Vl’ du 1 2 Iin4
chat | | R R CRR
, SO
sO
0— CH(CH3)
89 E3 ""@'CI —
Wi S)
cl \
N— CH(CH,F)
o] G |
Cl
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N— CH(CH>F)
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Cl
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F
cl d CH(CHs)
El3 N
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\
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' E8 — F
93 ""GCI N CH(CH:F)
/
F
d CH(CHs)
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cl — CH(CHs)
CF /
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CN
Y ,@ CH(CHs)
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CF
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-162-




28393

Hop Vid Dang mudi
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Hop Dang mubi
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Hop Dang mubi
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| \ // (S)
-.-.Q_m _ CH(CH)
161 | El N
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F
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164 | E3 - _
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168 | El
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Hop Dang mudi
.| Vidu
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/ (S)
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-\ N ()
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F Z (S)
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o (S)
N N
=N —\ CH(CHs)
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Cl O\ CH(CH)
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Hop Vid | Dang mubi
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N
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N
@CF3 \ 4 (s)
181 | E26* ""@'CFS \_ N CH(CHF)
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N
@'CF 3 \ ()
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184 | E8 — |
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185 | E8 -
GC‘ \ (*3)
N— _ CH(CHs)
186 | E20* ----QCFQ, VRN
\ Y/ (S)
N= _ CH(CHs)
187 | El -\ )¢ L N
\ / (S)
[-43% . cl _ CH(CH3)
188 L NecF LN
E20 \ / 3 /) (S)
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- \ / CF3 __ CH(CH3)
189 |E22a* N
0\ \_ (S)
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Ho 5i
}9 Vidy Dang mud1
chat . R! R? CR3R*
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190 | E20 ----Q-CF;; NN
(S)
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0
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S
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\ / \ /) (S)
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Hop Dang mudi
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Hop Vidu Dang mubi
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Hop Vid Dang mubi
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Hop Dangmuéi
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Hop Vi du Dang mubi
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Hop Dang mudi
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Hop ] Dang mubi
, | Vidu
chat R! R? CR3*R*

[72]
@

sO

o c AN CH(CH;)
263 ----O—CI N
)
N CH(CH3)
cFy | = N -

Cl
. cl <__J(' F CH(CH:)
265 =

264 | El12

266 E13

CF; =
<\ N
HN CH(CHs)

CF, < f
\ S

Cac gia tri theo hé s6 ty luong cia mudi hoic ham lugng axit trong cac hop chét

)

HN—< CH(CHs)

267 | El2

nhu duoc d& xut trong ban mo ta, 1a cac gia tri thu duoc bang phuong phép thir nghiém
va c6 thé thay dbi khi sir dung cac phuong phéap phén tich khdc nhau. Ham lugng axit
clohydric dugc bdo cdo trong ban md ta dugc xac dinh bing phuong phap két hop 'H
NMR va/hodc phuong phap phén tich thanh phén. Béi véi hop chét 1, hé sb ty lugng
ctia mudi duge xac dinh bang sic ky ion (mudi hydroclorua va mudi sulfat) va bang

NMR (mubi metansulfonat va mudi maleat).

Phén phan tich
Nhiét do noéng chay

Gia tri 12 cac gia tri pic, va thu dugc véi tinh bt dinh cta thir nghiém thuong di

kem phircng phap phén tich nay.

Mettler FP 62 (A): Pé&i voi nhidu hop chét, nhiét do néng chay dugc xac dinh
trong cac mao quan hé trén thiét bi Mettler FP62. Nhiét 40 néng chay dugc do bang
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gradien nhiét d¢ 3 hodc 10°C/phut. Nhiét do tdi da 12 300°C. Nhiét dd néng chay dugc

doc tir bd hién thi sb.

Mettler FP 62 (Al): Nhiét d0 néng chay (Melting point - m.p.) dugc xac dinh
trong cac mao quan ho trén thiét bi Mettler FP62. Nhiét d6 néng chay dugce do vdi nhiét
d6 nim trong khoang tir 50°C dén 300°C, st dung gradien 10°C/phit. Gié tri nhiét do

néng chay duogc doc tir bd hién thi sb.

Mettler FP 81HT / FP90 (B): Dbi v6i nhidu hop chét, nhi¢t @ néng chay dugc
xac dinh trong mao quan h¢ trén thiét bi FP 81HT / FP90 (Mettler-Toledo). Nhiét d9
néng chay dugc do vdi cac gradien nhiét do 1, 3, 5 hodc 10°C/phut. Nhiét do tdi da 1a
300°C. Nhiét d6 néng chay dugc doc tir bd hién thi sd.

Mettler Toledo MP50 (C): Déi v6i nhidu hop chat, nhiét d néng chay duge xac
dinh trong cdc mao quan hé trén Mettler Toledo MP50. Nhi¢t 6 néng chay dugc do voi
gradien nhiét do 10°C/phut. Nhiét do tbi da 12 300°C. S6 liéu nhiét d9 néng chay dugce

doc tur bo hién thi s6 va dugc kiém tra tir hé thong ban ghi video.

DSC823e (D): Béi véi nhidu hop chét, nhiét dd néng chay (m.p.) dugc xac dmh
bing DSC823e (Mettler-Toledo). Nhiét do noéng chay dwoc do voi gradien nhiét do
30°C/phut. Nhiét do tdi da 12 400°C. Céc gia tri pic dugc ghi lai.

LCMS
Quy trinh chung

Phép do bang phuong phép sic ky 1éng cao 4p (HPLC) dugc tién hanh bang cch
str dung bom LC, méng di-6t (DAD) hodc b do UV va cot nhu duge dinh rd trong cac
phuong phép tuwong ing. Néu can, c6 thé c6 bd sung thém céac bd do bd sung (xem bang
cac phuong phap dudi day).

Dong tir cot di ra dugc dua vao M4y do phd khéi (Khdi phd ké - MS) dugc clu
tao boi ngudn ion ap sudt khi quyén. Cach didu chinh cac thong sb thich hop (vi du,
khoang quét, thoi gian dung...), d8 thu dugc cac ion cho phép nhén biét trong lugng
phéan tir don ddng vi khong déang ké (MW) ciia hop chét ddu nim trong kién thirc cia
nguoi cd hiéu biét trung binh trong linh vyc k¥ thuét nay. Viéc thu nhan dit liéu dugc
tién hanh bing phan mém thich hop.

Hop chit dugc mo ta bang thoi gian luu thtt nghiém cta ching (Rt) va céc ion.
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Néu khong duoc quy dinh khéc biét rd rét trong bang dit liéu, thi ion phan tir dugc bao
cdo twong tmg v6i [M+H]" (phan tir dugc cong thém proton) va/hodc [M-H] (phén tir
bi 14y di proton). Trong trudng hop hop chit khong thé ion hoa truc tiép, loai san phim
cong duoc chi dinh (tic 1a [M+NH4]*, [M+HCOOT, [M+CH3COOQO]J, v.v.). Déi voi cac
phén tir ¢6 nhiéu miu ddng vi (Br, CL...), gi4 tri dugc béo céo 1a gia tri thu dugc cb khéi
lwong chét ddng vi thip nhét. T4t ca c4c két qua thu dugc ¢6 tinh bat dinh ctia thi nghiém
di kém phuong phap dugc st dung.

Duéi day, “LCT” c6 nghia 12 LC-Thoi gian bay, “SQD” B do bdn cuc don,
“MSD” B do chon loc khéi luong, “QTOF” Bén cuc-Thoi gian bay, “RT” nhiét do
trong phong, “BEH” thé lai etylsiloxan/silic dioxit dugc lién két cdu, “DAD” ddu do
mang di-ot.

Béng 2. Phwong phap LC-MS (Luu lugng dugc biéu hién theo mL/phut; nhiét do cdt

(T) theo °C; Thoi gian chay theo phut).

Luu
Phuong , lugng b
phip Thiet bi Cot Pha di dong Gradien | gian
chay
T Cot
Waters: Agilent: A:95% Tir 95% A dén
Acquity® | Eclipse Plus | CHsCOONH: | 5% A trong 4,6 1
1 UPLC® - | C18 RRHD 6,5mM + 5% | phuat, gitt trong | ------ 5
DAD va (1,8pum, CH;CN, B: thoi gian 0,4 50
SQD 2,1x50mm) CHiCN phut
95% A duoc
giit trong 0,2
phiit, dén 0%
Agilent: A:93% A trong 2.8
HP1100- Agilent: CH;COONH;4 phit, giit trong 1
DAD, Eclipse Plus | 6,5mM + 5% 0,15phat, |
Waters: C18 (3,5um, | CHsCN, B: 1/1 quay tré lai 60
SQD 2,1x30mm) CH3CN/ 95% A trong
CH;OH 0,15 phit, git
trong 1,7 phut
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Tir 95% A dén
Agilent YMC-pack 5% A trong 4,8
1100 - ODS-AQ A: HCOOH phit, gitt trong 2,6
- 0 r | e——-———
DAD C18 (50 x 0,1% trong H,O 1,0 phit, dén T 6,0
MSD 4,6 mm, 3 B: CH;CN 95% A trong
G1956A pum) 0,2 ph.
Waters: Agilent: A:95% Tir 95% A dén
Acquity® | Eclipse Plus CH;COONHs | 5% A trong 1,8 1
UPLC® - | CI8 RRHD 6,5mM + 5% | phut, giit trong | ------ 2
DAD/SQ |  (1,8um, CH5CN, B: 0,2 phit 50
D 2,1x50mm) CH3CN
Waters: A:95% T 95% A dén
Waters:
Acquity® CH3COONH4 | 5% A trong 4,6 1
CSH™ C18
UPLC® - (L7 6,5mM + 5% phut, giti trong |  ------ 5
H m’
DAD/SQ v CH:CN, B: 0,4 phét 50
2,1x50mm)
D CH;CN
95% A trong
0,2 phut, dén
‘ . A: 95% 0% A trong 2,8
Agilent: Agilent: CH,COONH, | Phit, gitt trong 1
HP1100- | Eclipse Plus ,
y 6,5mM + 5% 0,15 phat, | 5
DAD, MSD | C18 (3,5um, . 1ad
G,5um CH;CN, B: quay tréd lai 60
G1956B 2,1x30mm) CH.CN 95% A trong
0,15 phut, giit
trong 1,7 phut
Tl 95% A dén
A: 95% 40% A trong
Waters: Waters: L
CH;COONH;4 1,2 phut, dén 1
Acquity® | CSH™ C18
6,5mM + 5% 5% Atrong 0,6 | 2
UPLC® - (1,7pm, PO
CHs;CN, B: phut, giit trong 50
DAD/ SQD | 2,1x50mm) ]
CHiCN 0,2 phut
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84,2% A trong
0,49 phut, dén
10,5% A trong
2,18 phut, giit
Waters: P °
i A: 95% trong 1,94
Acquity G
Waters: BEH | CH3COONH; | phut, quay try | 0,343
UPLC® -
8 C18 (1,7um, TmM / 5% lai 842% A | ------- 6,2
DAD/
2,1x100mm) | CH3CN, B: trong 0,73 40
Quattro CHACN "
ut, giit tron
Micro™ ’ Pk & s
0,73 phut.
T 95% A dén 1
DO [—
A: 95% 0% A trong 5,0 60
Agilent: CH;COONH, phut, gm trong
HP1100. Agilent: 6.5mM + 5% 0,15 phut,
0 DAD, Eclipse Plus CH:CN, quay tro lai .
C18 (3,5um, 95% A trong
Waters: B: '
LeT 2,1x30mm) ) 0,15 phut, gitt
CH3CN/CH;OH, trong 1,7 phut
1/1
Tur 95% A dén 1
0% A trong 5,0 '"6""
. 0
Apilent A:95% phut, giil trong
ilent:
Hil 100 Agilent: CH;COONH, 0,15 phut,
Eclipse Plus | 6,5mM +5% quay tro lai
10 DAD, 7
C18 (3,5um, | CHsCN, 95% A trong
Waters: o
SQD 2,1x30mm) | B: CH;CN/CH; | 0,15 phut, gilt
OH, 1/1 1,7 phut
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Tl 95% A dén
Agilent: A:95% 40% A trong
Waters: p
. Eclipse Plus | CH3COONH; 1,2 phit, dén 1
Acquity®
11 C18 RRHD 6,5mM + 5% | 5% A trong 0,6 [ ------ 2
UPLER - g CH:CN, B hit, gitt t
A }) m) H) : p u ] glu rong
DAD/SQD g ’ , 50
2,1x50mm) CH3CN 0,2 phut
Tl 95% A dén
. . 0
Waters: Waters: A:95% 40% A trong
. , 1
Acquity® CSH™ C18 CH;COONH4 1,2 phut, dén
- 0 ------
12 UPLC® (1. 7m, 6,5mM + 5% 5% A trong 0,6 2
DAD/ CH;CN, B: e 50
2,1x50mm) phut, giit trong
QTOF G2S CH3CN 0,2 phit
Waters: A: 95% T 95% A dén
] Waters:
Acquity® » CH;COONH; | 5% A trong 4,6 1
: CSH™ C18
13 UPLC® - | a ; 6,5mM + 5% | phut, giit trong |  ------ 5
> /pm,
DAD/ " CHiCN, B: 0,4 phut . 50
2,1x50mm)
QTOF G2S CH3CN

Béang 3a. S liéu phan tich - nhiét do néng chay (M.p.) va LCMS: [M+H]" ¢6 nghia la
khdi lwong ctia bazo ty do dugc thém proton ciia hop chét, [M-H] c6 nghia la khéi lugng
bi iy di proton cta bazo ty do cia hop chit hoic loai san phém cdng dugce chi dinh

[M-+CH3;COOTY). Rt ¢6 nghia I3 thoi gian lwu (theo pht). DSi véi mt sé hop chat, khoi

luong chiét dugc x4c dinh,

}Hc_)p ’chét Mp. (°C) | [M+HT [M-H}' hodc san Rt Phuong phap
sO ' pham cong LCMS
1 152,6 (B) 387 445 (M+CH3COO) 2,73 2
2 181,9 (A) 373 431 (M+CH3COO) 2,07 1
3 103,3 (B) 421 479 (M+CH3COO) 2,48 1
4 247,0 (A) 445 503 (M+CH3COO) 24 1
5 >300 (A) 401 459 (M+CH3COO) 2,42 1
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6 >300 (A) 387 | 445 (M+CH;COO) | 229
7 126,7 (B) 367 | 425 (M+CILCOO) | 2,25
8 126,1 (B) 431 489 (M+CH3CO0) | 2,5
9 143,6 (B) 421 479 (M+CH;COO) | 2,44
10 85,1 (B) 405 | 463 (M+CH;CO0) | 2,32
11 159,3 (B) 387 | 445 (M+CH;COO) | 2,19
12 269,9 (A) 417 | 475 (M+CH;CO0) | 2,22
13 128,9 (B) 412 | 470 (M+CH;COO) | 2,12
14 201,1 (B) 401 459 (M+CH;CO0) | 2,33
15 >300 (A) 353 | 411 (M+CH;COO) | 1,96
17 >300 (B) 397 | 455 (M+CH;COO) | 2,25
18 98,5 (B) 397 | 455 (M+CH;COO) | 2,28
19 137 (B) 383 | 441 (M+CH;COO) | 2,01
20 293,6 (B) 383 | 441 (M+CH;COO) | 1,98
21 219,2 (A) 351 409 (M+CH;COO) | 1,99
22 282,3 (B) 417 | 475 (M+CH;COO) | 2,19
23 139,2 (A) 387 | 445 (M+CH;COO) | 2,18
24 119,6 (B) 387 | 445 (M+CH;COO) | 2,29
26 153,6 (B) 387 | 445 (M+CH;COO) | 2,73
27 137,1 (A) 385 | 443 (M+CH;COO) | 1,96
29 140,8 (B) 401 459 (M+CH3COO) | 2,41
30 78,6 (B) 371 429 (M+CH3CO0O) | 2,07
31 112,8 (B) 431 489 (M+CH;COO) | 2,49
32 nd, 373 | 431 (M+CH;COO) | 2,05
33 162,8 (B) 417 | 475 (M+CH;COO) | 2,26
34 >300 (B) 377 | 435(M+CH;CO0) | 2,1
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36 128,2 (B) 387 | 445 (M+CH:;COO) | 2,25
37 254,0 (B) 388 | 446 (M+CH;COO) | 1,89
38 294,0 (B) 349 | 407 (M+CH:COO) | 1,71
39 185,2 (B) 391 | 449 (M+CH;COO) | 2,08
40 137,0 (B) 373 | 431 (M+CH;COO) | 1,97
41 166,9 (B) 379 | 437 (M+CH;COO) | 1,56
43 203,9 (B) 435 | 493 (M+CH;COO) | 2,59
44 >300 (B) 416 | 474 (M+CH;COO) | 221
45 143,9 (A1) | 403 | 461 (M+CH;COO) | 2,51
46 124.,6 (B) 401 | 459 (M+CH;COO) | 2,46
47 185,6 (B) 401 459 (MH+CH;CO0) | 2.3
49 183,9 (B) 445 | 503 (M+CH;COO) | 2,61
50 1468 (B) 407 | 465 (M+CHsCOO) | 2,23
51 93 (B) 431 | 489 (M+CH;COO) | 24
52 >300 (B) 405 | 463 (M+CH;COO) | 1,99
53 233,1 (B) 459 | 517 (M+CH;COO) | 2,37
54 205,1 (B) 435 | 493 (M+CH;COO) | 2,39
55 104,2 (B) 417 | 475 (M+CH;COO) | 2,29
56 199 (B) 431 489 (M+CH;CO0) | 2,17
57 153,2 (B) 373 | 431 (M+CH;COO) | 2,04
59 214,1 (B) 426 | 484 (M+CH;C00) | 2.1
60 163,8 (B) 391 | 449 (M+CH;COO) | 2,07
61 73,3 (B) 419 | 477 (M+CH;COO) | 2,29
62 141,7 (B) 371 | 429 (M+CH;COO) | 2,09
64 273,9 (B) 403 | 461 (M+CH;COO) | 2,03
68 >300 (B) 407 | 465 (M+CH;COO) | 2,19
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70 nd. 401 459 (M+CH;CO0) | 2,29
71 218,9 (B) 388 | 446 (M+CHsCOO) | 1,88
72 88 (B) 367 | 425 (M+CH;COO) | 2,15
73 1443 (B) 339 397 (M+CH;CO0) | 1,77
74 99,1 (B) 447 505 (M+CH;COO) | 2,03
60,8 (A,
Gradien
77 449 507 (M+CH3COO) | 2,19
nhiét do: 3
°C/phut)
157,75 °C
88 428 486 (M+CH3CO0) | 2,29
D)
92 n.d. 480 538 (M+CH;CO0O) | 2,48
93 nd. 420 | 478 M+CH;COO) | 2,00
94 nd. 446 504 (M+CH;COO) | 2,28
210,61 °C
95 461 519 (M+CH;COO) | 2,62
(D)
97 nd. 428 486 (M+CH;COO) | 2,39
126,4 °C
99 441 499 (M+CH;CO0) | 2,63
B)
144,9 °C
100 432 | 490 (M+CH3CO0) | 2,56
B)
101 | >300°C (B) | 444 502 (M+CH;CO0) | 1,91
129,8 °C
102 428 | 486 (M+CH;COO) | 233
B)
164,7 °C
103 436 | 494 (M+CH;COO) | 2,25
B)
104 | 183°C(B) | 437 | 495 (M+CH;CO0) | 2,66
105 | 124°C(B) | 442 500 (M+CHsCOO) | 2,61
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106 n.d. 499 557 (M+CH3COO) 2,04 5

107 294 °C (B) 456 514 (M+CH3COO) 2,92 5
128,1 °C

108 ®) 458 516 (M+CH3COO) 2,27 5
149,8 °C

109 ®) 398 456 (M+CH3COO) 2,38 5
257,9 °C '

110 402 460 (M+CH3COO) 2,09 5

B)

111 >300 °C (B) 417 475 M+CH3COO) 1,96 5

113 n.d. 415 473 (M+CH3COO) 2,29 11
177,6 °C

114 423 481 (M+CH3COO) 2,94 2

B) |

115 n.d. 405 463 (M+CH3COO) 2,79 8

116 n.d. 405 463 (M+CH3COO) 2,79 8

118 n.d. 417 475 M+CH3COO) 2,87 8

119 n.d. 417 475 (M+CH3COO) 2,87 8

120 n.d. 417 475 (M+CH3COO) 2,78 8

121 n.d. 417 475 (M+CH3COO) 2,78 8

122 n.d. 413 471 (M+CH3COO) 2,55 5
189,5 °C

123 ®) 417 475 (M+CH3COO) 3,92 10

124 62,4 °C (B) 415 473 (M+CH3COO) 2,57 5
1054 (A,

A gradien

125 ) 403 461 (M+CH3;COO) 1,81 5

nong do: 3

°C/phut)

126 70,5 °C (B) 415 473 (M+CH3COO) 2,49 5

127 155,1 °C 398 456 (M+CH3COO) 2,29 5
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B)
139,8 °C

128 417 | 475 (M+CH;COO) | 1,87
B)
135,1 °C

129 ® 4013 | 459 (M+CH;COO) | 2,92
134,4 °C

130 ) 4013 | 459 (M+CH;COO) | 2,92
134,7°C

131 423 481 (M+CH;CO0) | 2,36
B)

132 148°C (B) | 423 481 (M+CH;COO) | 2,33
191,5 °C

133 ® 417 | 475 (M+CHsCOO) | 2,70

134 nd. 401 459 (M+CH;COO) | 2,40

135 | 76,8°C (B) | 403 461 (M+CH;C00) | 1,76
126,2 °C

136 427 | 485 (M+CH;COO) | 2,38
B)
193,8 °C

137 | 431 489 (M+CH;COO) | 2,90
B)
173,9 °C

138 431 489 (M+CH;CO0) | 2,78
B)
231,5 °C

140 403 461 (M+CH;CO0) | 1,62
B)

143 | >300°C (B) | 417 | 475 (M+CH;COO) | 2,17
133,2°C

144 ® 417 | 475 (M+CH;COO) | 2,06

145 | 57,5°C(B) | 417 | 475 M+CH;COO) | 2,59
166,8 °C

146 417 | 475 (M+CH;CO0) | 2,67
B)
85.0°C (B) | 402 | 460 (M+CH;COO) | 2,01

147
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150 >300 °C (B) 403 461 (M+CH3;COO) 2,39
157,6 °C
151 398 456 (M+CH3COO) 2,28
®)
105,4 °C
152 403 461 (M+CH3COO) 2,13
B)
153 162 °C (B) 387 445 (M+CH3COO) 2,15
169,5 °C
154 445 503 (M+CH3COO) 2,52
®B)
101,8 °C
155 398 456 (M+CH3COO) 1,86
®)
158,9 °C
157 415 473 (M+CH3COO) 2,37
B)
158 48,2 °C (B) 431 489 (M+CH3COO) 2,15
159 71,5 °C (B) 387 445 (M+CH3COO0) 2,27
129,5 °C
160 417 475 (M+CH3;COO0) 2,04
®)
185,9 °C
162 369 427 (M+CH3COO) 1,78
B)
163 n.d. 419 477 (M+CH3;COO0) 2,08
170,3 °C (A,
gradien
164 391 389 3,75
nhiét do: 3
°C/phut)
165 n.d. 431 489 (M+CH;COO0) 2,22
166 99,8 °C (B) 416 474 (M+CH3COO) 2,33
108,5 °C
168 419 417 2,09
(B)
169 64,7 °C (B) 437 495 (M+CH3;COO0) 2,39
171 158,8 °C 401 459 (M+CH3COO) 2,32
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€2))

173 nd, 413 471 (M+CH;COO0) | 2,44
127,5 °C

174 ®) 403 461 (M+CH3CO0) | 2,12
220,8 °C

175 457 515 (M+CH3COO) | 1,70
B)

176 | >300°C (B) | 457 515 (M+CHsCOO) | 1,78

179 n.d. 427 | 485 (M+CH;COO) | 1,93

180 | 76,8°C(A) | 433 491 (M+CH;COO) | 2,41

181 423 481(M+CH3CO0) | 2,08

182 | 67,8°C (B) | 420 | 478 (M+CH3COO) | 2,11
125,6 °C

183 432 490 (M+CH;CO0) | 2,07
B)

184 n.d. 420 | 478 (M+CH;COO) | 2,73

185 nd. 420 478 (M+CH;CO0) | 2,73
161,4 °C

188 422 | 480 (M+CH;COO) | 2,50
B)
142,4 °C

189 432 490 (M+CH;COO) | 2,46
B)
122,3 °C

200 432 490 (M+CH;CO0) | 2,81
(A)
119,7 °C

201 398 456 (M+CH;COO) | 2,44
B)
292,8 °C

204 422 | 480 (M+CHsCOO) | 2,51
B)
179,2 °C

205 446 504 (M+CH;COO) | 2,77
)
147,6 °C

207 ® 418 476 (M+CH;CO0) | 2,44
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208 141(]’;0(: 418 476 (M+CH3C00) | 2,60 5
210 125,66°C 403 461 (M+CH;C0O0) | 2,09 5
D)

214 n.d. 418 476 (M+CH;COO) | 1,67 5
216 n.d. 417 415 2,59 2
217 29,2 417 415 2,61 2
| B)

219 n.d. 403 401 1,72 5
220 n.d. 513 572 (M+CH3COO) | 2,48 5
222 [ >300°C(B) | 405 463 (M+CH3COO) | 2,10 5
225 n.d. 499 557 (M+CH3CO0) | 1,38 7
226 n.d. 407 405 1,10 7
227 n.d. 407 405 1,10 7
229 n.d. 465 523 (M+CH3CO0) | 2,40 5
235 93 (B) 470 528 (M+CH3CO0O) | 1,84 5
236 >300 (B) 419 477 (M+CH3C0O0) | 2,37 5
237 125,82 (D) 433 431 2,34 5
238 n.d. 439,0995 2,32 13
240 107,87 (D) 434 492 (M+CH3C00) | 2,73 5
241 n.d. 416 474 (M+CH3C0O0) | 2,04 5
248 n.d. 416 474 (M+CH3CO0) | 1,35 7
249 n.d. 478,1874 2,47 13

n.d. = khong dugc xac dinh

Bang 3b. S6 liéu phan tich - nhiét 46 néng chay (M.p.) va LCMS: [M+H]" c6 nghia la
khdi lugng ctia bazo tu do duge thém proton ctia hop chét, Rt c6 nghia 12 thoi gian luu

(theo phut), phuong phap dung dé chi phwong phap duoc st dung dbi véi LCMS.
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Hop chét Phuong phap
, M.p. (°C) [M+H]+ Rt
s LCMS
16 174,0 (A) 353 2,00 1
25 300 (A) 355 1,87 1
28 >300 (A) 337 1,74 1
35 >300 (A) 367 1,79 1
2 | 250,1(A) 377 1,71 1
48 752 (A) 449 227 1
58 281,9 (C) 403 2,51 3
63 >300 (C) 371 2,369 3
65 nd, 361 2,626 3
66 2818 (C) 361 2,68 3
67 138,0 (C) 405 1,16 4
69 nd, 403 2,438 3
75 1865 (C) 362 2,087 3
76 124,5 (C) 351 2327 3
78 91,1 (B) 333 2,149 3
79 266,7 (C) 377 2314 3
80 nd. 344 1,902 3
81 2884 (C) 363 2041 3
82 144,2 (B) 355 2,178 3
945 (A)
83 363 2,178 3
(10°C/pht)
101,2 (A)
84 385 2,263 3
(10°C/phit)
133,0 (A)
85 367 2,278 3
(10°C/pht)
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86 137,9°C (A) 319,2 2
87 n.d. 403 0,99
89 136,75 (D) 369 2,17
93,7 (A,
gradien nhi€t
90 434 2,33
do: 3
°C/phut)
86 (A,
gradien nhiét
91 434 2,34
d6: 3
°C/pht)
96 262,88 (D) 462 2,85
98 n.d. 419 2,15
154,9 (A,
gradien nhiét
112 405 2,16
do: 3
°C/phut)
117 n.d. 405 2,26
139 182,3 (B) 397 1,97
141 93,5(B) 375 2,51
142 >300 (B) 403 2,45
149,7 (Al,
148 363,2 1,79
10°C/phut)
149 197,7 (C) 363 0,36
156 123,7 (B) 359 2,06
161 82,7 (B) 383 1,92
167 96,7 (B) 387 2,10
170 276,2 (B) 403 1,70
172 124,7 (B) 367 2,02

-194-




28393

177 174,13 (D) 469 2,72 5
178 n.d. 368 1,81 5
186 >300 (A) 388 2,28 1
187 131,4 (B) 354 2,02 1
190 117.,6 (B) 374 2,02 5

60,7 (A,

gradien nhiét
191 382 1,97 5
do: 3

°C/phut)
192 155,9 (B) 402 2,43 5
193 58 (B) 402 2,31 5
194 >300 (B) 402 2,26 5
195 75,9 (B) 398 2,08 5
196 136,9 (B) 368 2,18 5

146.6 (A,

gradien nhiét
197 392 2,37 5
d0: 3

°C/phut)
198 112,8 (B) 368 2,09 5
199 112,8 (A) 432 2,37 1
202 255.8 (B) 388 2,35 5
203 131,8 (B) 388 2,31 5
206 nd. 384 2.21 5
209 138,26 (D) 459 2,91 6
211 nd. 374 1,99 1
212 nd. 514 1,44 11
213 nd. 480 1,32 7
215 nd. 407 133 7
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167,3 (A,
218 gradien nhiét 407 2,50 5
d6: 3°C/phut)

221 n.d. 513 2,40 5

223 n.d. 451 2,97 2

224 n.d. 407 2,80 2

228 n.d. 425 1,40 7

230 n.d. 445 1,25 12

231 nd. 432 1,12 7

232 n.d. 432 1,11 7

233 n.d. 418 0,96 7

234 n.d. 437 2,88 13

239 nd. 417 0,99 7

242 n.d. 432 2,44 5

243 72,44 (D) 420, 1455 2,38 13
373,0626

244 188,41 (D) 1,11 12
(+0,3mDa)

245 n.d. 446,1820 2,0 13

n.d. 448,1765

246 2,43 13
(+0,5mDa)
391,1184

247 155,12 (D) 2,33 13
(+0,2mDa)
447,1756

250 158,03 (D) 2,78 13
(0,0mDa)

: 416,1698 (-

251 151,45 (D) 2,29 13#
0,0mDa)

n.d. 437,0994

252 1,94 13

(+0,2mDa)
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n.d. 430,1857
253 2,63 13
(+0,3mDa)
n.d. 464,1469
254 2,88 13
(+0,4mDa)
450,1310
255 136,39 (D) 2,52 13
(+0,2mDa)
430,1855
256 153,60 (D) 2,48 13
(+0,1mDa)
416,1046
257 n.d. 2,38 13
(+0,1mDa)
4442012
258 121,41 (D) 2,7 13
(+0,1mDa)
430,1856
259 115,50 (D) 2,49 13
(+0,2mDa)
442,1852 (-
260 141,74 (D) 2,56 13
: 0,2mDa)
430,1202
261 n.d. 2,54 13
(+0,1mDa)
464,1463 (-
262 116,12. 2,71 13
0,2mDa)
430,1199 (-
263 n.d. 2,55 13
0,2mDa)
464,1465
264 n.d. 2,72 13
(+0,0mDa)
439,0951
265 n.d. 2,50 13
(+0,2mDa)
430,1853
266 173,08 2,51 13
(-0,1mDa)
4442012
267 131,30 2,69 13
(+0,1mDa)
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n.d. = khong dugc xéac dinh
SFC-MS
Quy trinh chung

Phép do SFC dugc thuc hién bang cach st dung hé théng phan tich tir thiét bi
Berger bao gdm modun kiém so4t chit 16ng bom hai xi-lanh FCM-1200 dé phan phéi
cacbon dioxit (CO2) va bd cai bién, by 1dy mau 1éng ty dong CTC Analytics, modun
kiém so4t nhiét TCM-20000 dé gia nhiét cot tir nhiét d6 trong phong dén nhiét do 80°C.
Pau do mang di-6t quang Agilent 1100 UV duoc trang bi bd din dong chay ap suét cao
¢6 thé chiu duoc ap suét 400 bar. Luu lugng tir cot duge tach vao quang phé ké MS.Bo
do MS duge cAu tao v6i ngudn ion héa ap sut khi quyén. C4c thong sb ion hoa sau day
dbi v6i khéi phd ké Waters ZQ 1a: dién hoa: 9ua, nhiét do ngudn: 140°C, dién p non:
30 V, nhiét 6 diu do 450°C, bo chiét 3V, khi khir solvat 400L/gid, khi nén 70 L/gio.
Nito dugc st dung 1am khi dng khi dung. Viéc thu s6 lidu dugce thue hién bing hé thong

dit liéu Waters-Micromass MassLynx-Openlynx.

Bang 4. Phuong phap SFC-MS phén tich (Luu luong theo mL/phut; nhiét d¢ c6t (T)
theo °C; Ap suét theo Mpa). : '

Phuorng‘ Luu Ap suét
Cot Pha dong T
phap lugng
Chiralcel OD-H CO»/EtOH
1 250x4,6mm, Spm (0,3% IPrNH>) 3 35 100
Daicel 70/30
Chiralpak IC CO./EtOH
2 250x4,6mm Sum (0,3% IPrNH>) 3 35 100
Daicel 70/30
Chiralpak IC CO/EtOH
3 | 250x4,6mm Spm (0,3% IPrNH>) 3 35 100
Daicel 60/40
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C0O2/MeOH
Chiralpak IC (0,3%
4 250x4,6mm, S5um | [PrNH2)/iPrOH 3 35 100
Daicel (0,3% IPrNH>)
80/10/10
CO2/MeOH
Chiralpak AD-H (0,3%
5 150x4,6mm, Spm IPrNH,)/iPrOH 3 35 100
Daicel (0,3% IPrNH>)
60/20/20

Bang 5. S6 liéu SFC phan tich - Rt c6 nghia 1a thoi gian luu (theo phut), [M+H]" c6
nghia la khéi lugng ctia hop chit dugc thém proton, phuwong phép néy dé cap dén phuong
phép dugc sir dung dé phan tich SFC/MS céc hop chit tinh khiét ddng phan ddi anh. Két

qué do ndy dugc so sanh d6i véi hdn hop.

H Ving UV | Thir tu rira giai chét Phwong pha
it | R || dhng pién o
130 |2,65| 401 7100 A 1
129 [3,84| 401 100 B 1
120 [3,28| 417 100 A 2
121 [4,40| 417 100 B 2
119 [4,86| 417 100 A 3
118 [6,86| 417 100 B 3
116 [3,74| 405 7100 A 4
115 [524] 405 100 B 4
184 [3,62| 420 100 A 5
185|522 420 100 B 5
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Chuyén dong quay quang hoc

Chuyén dong quay quang hoc dugc do trén phén cyuc ké Perkin-Elmer 341 bang

dén natri va dugc bao cdo nhu sau: [a]° (A, ¢ g/100ml, dung moéi, T°C).

[o]:T = (1000) / (I X ¢) : trong d6  1a chidu dai dudng di theo dm va ¢ 1a ndng do
theo /100 ml dbi v6i mAu & nhiét do T (°C) va bude séng A (theo nm). Néu budce song
cia anh sang dugc st dung 1a 589 nm (duong natri D), ky hiéu D c6 thé dugc sir dung
dé thay thé. Ky hiéu cta chuyén dong quay (+ hodc -) ludn ludn dugc dua ra. Khi st
dung phuong trinh nay, ndéng d6 va dung moi ludn ludn duge dé trong du ngodc don
sau chuyén dong quay. Chuyén dong quay dugc béo cdo bing cach str dung don vi do

d6 va khong cé don vi do néng d6 dugc dua ra (nd duoc gia thuyét la g/100 ml).

Bang 6. S6 lidu quay quang hoc.

Hop aD Budc song Nong do . | Dung | Nhiét do
chitsé | (° | (nm) Trong luong/the moi °C)
- tich %
1 +21,2 589 0,59 DMF 20
3 | +264 589 | 1,26 DMF 20
4 +16,8 589 0,48 DMF 20
7 |+169 589 0,56 DMF | 20
8 | +21,5 589 0,54 DMF 20
9 | +198 589 0,40 DMF 20
10 |+2L,6 589 0,82 DMF 20
12 |+18,8 589 0,56 DMF 20
13 [ +22,4 589 0,52 DMF 20
14 [+19,9 589 0,54 DMF 20
16 |+25,8 589 0,49 DMF 20
18 [ +19,1 589 0,54 DMF 20
19 [ +22,5 589 0,49 DMF 20
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21 +18,6 589 0,53 DMF 20
23 +23,5 589 0,63 DMF 20
24 +18,6 589 0,54 DMF 20
26 -22,5 589 0,59 DMF 20
27 .+16,6 589 0,61 DMF 20
28 +20,7 589 0,68 DMF 20
29 +18,6 589 0,52 DMF 20
30 +14,9 589 0,54 DMF 20
31 -22,9 589 0,52 DMF 20
34 +18,1 589 0,64 DMF 20
36 +19,6 589 0,48 DMF 20
37 +17,7 589 0,49 DMF 20
42 +18,2 589 0,59 DMF 20
43 +25,1 589 0,54 DMF 20
44 +22,9 589 0,48 DMF 20
45 +20,5 589 0,68 DMF 20
46 +22,3 589 0,49 DMF 20
47 +26,0 589 0,50 DMF 20
48 +17,0 589 0,54 DMF 20
49 +21,1 589 0,50 DMF 20
50 +27,4 589 0,50 DMF 20
51 +19,9 589 0,52 DMF 20
53 +23,7 589 0,40 DMF 20
54 +26,7 589 0,50 DMF 20
55 +24,8 589 0,65 DMF 20
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56 +16,1 589 0,50 DMF 20
57 +24,1 589 0,58 DMF 20
59 +27,9 589 0,42 DMF 20
60 +20,7 589 0,57 DMF 20
61 +23,1 589 0,52 DMF 20
62 +23,0 589 0,55 DMF 20
64 +20,4 589 0,58 DMF 20
68 +24,1 589 0,59 DMF 20
71 +24.9 589 0,50 DMF 20
72 +22,7 589 0,48 DMF 20
73 +22,9 589 0,58 DMF 20
77 +16,4 589 0,48 DMF 20
88 +20,3 589 1,0 DMF 20
90 -2,1 589 0,53 DMF 20
91 +3,0 589 0,51 DMF 20
92 +24,7 589 0,50 DMF 20
94 +22,3 589 0,60 DMF 20
95 | +26,1 589 1,00 DMF 20
96 +45,1 589 0,60 DMF 25
97 +32,6 589 1,50 DMF 20
98 +22,5 589 0,45 DMF 20
99 +18,7 589 1,45 DMF 20
100 | +26,4 589 0,49 DMF 20
101 | +20,3 589 0,50 DMF 20
102 | +21,2 589 0,51 DMF 20
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103 | +27,1 589 0,88 DMF 20
104 | +252 589 0,50 DMF 20
105 | +21,2 589 0,55 DMF 20
107 |+18,8 589 0,55 DMF 20
108 | +19,4 589 0,55 DMF 20
109 | +26,1 589 0,51 DMF 20
110 | +22,6 589 0,52 DMF 20
112 | +20,7 589 0,49 DMF 20
113 | +15,6 589 0,53 DMF 20
114 |+20,0 589 0,49 DMF 20-
15 | +39 589 0,52 DMF 20
116 | -2,5 589 0,56 DMF 20
117 | +26,4 589 0,48 DMF 20
118 | -33,8 589 0,61 DMF 20
119 |+388 589 0,58 DMF 20
120 | +44,2 589 0,63 DMF 20
121 | -459 589 0,61 DMF 20
123 | +18,8 589 0,62 DMF 20
124 | +232 589 0,53 DMF 20
125 | +23,6 589 0,52 DMF 20
126 | +17.5 589 0,58 DMF 20
127 | +25,7 589 0,58 DMF 20
129 |+12,2 589 0,54 DMF 20
130 | -12,6 589 0,52 DMF 20
131 | +21,5 589 0,51 DMF 20
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132 | +21,1 589 0,6 DMF 20
133 | +18,7 589 0,71 DMF 20
135 | +19,5}| 589 0,55 DMF 25
136 | +15,9 589 0,53 DMF 20
137 | +17,6 589 0,50 DMF 20
138 | +11,9 589 0,51 DMF 20
139 | +21,6 589 0,57 DMF 20
140 | +20,3 589 0,57 DMF 20
141 +17,2 589 0,45 DMF 20
142 | +25,0 589 0,49 DMF 20
145 | +18,6 589 0,54 DMF 20
146 | +21,5 589 0,61 DMF 20
147 | +21,1 589 0,51 DMF 20
150 | +20,3 589 0,49 DMF 20
151 +19,8 589 0,59 DMF 20
152 | +15,6 589 0,50 DMF 20
153 -30,9 589 0,58 DMF 20
154 | +20,7 589 0,51 DMF 20
155 | +19,9 589 0,51 DMF 20
156 | +14,5 589 0,48 DMF 20
157 | +22,6 589 0,52 DMF 20
158 | +27,9 589 0,60 DMF 20
159 | +14,0 589 0,51 DMF 20
160 | +16,1 589 0,62 DMF 20
161 -16,8 589 0,46 DMF 20
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162 -33,9 589 0,54 DMF 20
163 | +20,4 589 0,50 DMF 20
164 | +27,2 589 0,50 DMF 20
166 | +21,8 589 0,50 DMF 20
167 | +12,4 589 0,41 DMF 20
168 | +22,2 589 0,61 DMF 20
169 | +21,7 589 0,77 DMF 20
171 -0,7 589 0,74 DMF 20
172 | +16,7 589 0,64 DMF 20
174 +25,8 589 0,52 DMF 20
175 | +154 589 0,51 DMF 20
176 | +13,3 589 0,50 DMF 20
177 | +19,2 589 0,49 DMF 20
178 | +11,5 589 0,49 DMF 20
179 | +13,0 589 0,49 DMF 20
180 | +15,5 589 0,45 DMF 20
182 | +18,3 589 0,40 DMF 20
183 | +19,7 589 0,40 DMF 20
184 +0,5 589 0,47 DMF 20
185 -4,9 589 0,51 DMF 20
186 | +11,1 589 0,46 DMF 20
187 | +30,5 589 0,49 DMF 20
188 -16,8 589 0,59 DMF 20
189 | +42,8 589 0,53 DMF 20
190 | +29,4 589 0,54 DMF 20
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191 [+283] 589 0,53 DME | 20
195 | -550 | 589 0,53 DMF | 20
106 | +26,8 | 589 0,62 DME | 20
197 | +33,7| 589 0,54 DMF | 20
108 | +352| 589 0,52 DME | 20
199 | -16,0 | 589 0,48 DMF | 20
200 | 108 | 589 0,46 DMF | 20
201 | -53 589 1,00 DMF | 20
202 [+242| 589 0,54 DMFE | 20
205 |+394] 589 0,52 DMF | 20
204 | +463 | 589 0,84 DMF | 20
205 | 32 | 589 0,50 DMF | 20
206 | 22 589 0,49 DMF | 20
207 | +33.1| 589 0,58 DMF | 20
208 | +13 | 589 0,54 DME | 25
209 | 450 | 589 1,40 DMF | 20
210 | +285| 589 0,51 DMF | 20
218 | +176| 589 0,49 DMF | 25
235 | +186| 589 0,60 DME | 25
237 | +10,5| 589 0,50 DME | 20
240 | 122 | 589 0,55 DMF | 20
241 | +203 | 589 0,50 DMF | 20
242 [ +21,5| 589 0,50 DMF | 20
243 |+190 | 589 0,51 DMF | 20
250 | 123 | 589 0,48 DMF | 20
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253 [ +16,2 589 0,69 DMF 20
255 | +25,0 589 0,54 DMF 20
257 | +16,4 589 0,40 DMF 20
258 | +23,7 589 0,80 DMF 20
259 [ +21.3 589 0,57 DMF 20
260 | +19,4 589 0,49 DMF 20
261 |+21,4 589 0,54 DMF 20
262 | 25,9 589 0,51 DMF 20
263 | 19,2 589 0,52 DMF 20
264 | 23,3 589 0,49 DMF 20
266 | 20,3 589 0,53 DMF 20
267 | 20,3 589 0,51 DMF 20
NMR

Hop chét s 237: 'H NMR (500 MHz, CDCl3) 8 ppm 1,72 (d, J=6,6 Hz, 3 H) 2,96 (d,
=52 Hz, 3 H) 4,05 (s, 3 H) 4,42 (dd, J=13,7, 7,1 Hz, 1 H) 4,53 - 4,59 (m, 1 H) 4,64
(dd, J=13,6, 4,0 Hz, 1 H) 4,70 - 4,78 (m, 1 H) 6,76 (s, 1 H) 6,84 (d, J=5,2 Hz, 1 H) 7,78
(d,J=8,7 Hz, 1 H) 7,77 (s, 1 H) 7,88 (d, J=8,4 Hz, 1 H) 8,13 (d, ]=5,2 Hz, 1 H)

Vi du duge

Hop chét duoc d& xudt theo sang ché 13 chit diéu bién 4m lién két khac vi tri
hoat tinh cia mGIuR2. Cac hop chét nay dudng nhu e ché cac dap tmg glutamat béang
cach lién két vao vi tri di 1ap thé khic véi vi tri lién két glutamat. D4p tng ctia mGluR2
dbi véi ndng do ctia glutamat bi giam di khi c6 mét cac hgp chét c6 cong thie (I). Hop
chét c6 cong thire (I) duge mong doi c6 hidu qua vé co ban tai mGluR2 do khé nang lam
giam chirc ndng thu thé cua ching. Cac tac dung cia chét didu bién 4m khac vi trf lién
két dugc thir nghiém tai mGIuR2 sir dung phuong phap thir nghi¢m lién két [35S]GTPyS
dugc md ta dudi ddy va thich hop dé nhan biét céc hop chét ndy, va cy thé hon 1a cac

hop chit c6 cong thirc (T), duge thé hién trong bang 7.
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1) Thir nghiém lién két [**S]GTPyS

Thir nghiém lién két [**S]GTPyS 14 thtt nghiém trén co s¢ mang chirc ndng dugc sir dung
dé nghién ctru chirc ning cta thu thé ghép ciip protein G (GPCR) ma nhy do su két hop
cua dang khong thé thuy phan cia GTP, [**S]GTPyS (guanosin 5’-triphosphat, dugc
danh diu bing 35S phét xa gama), dugc do. CAu truc dudi phéan ti o G-protein xuc tac
su trao dbi guanosin 5°-diphosphat (GDP) bang guanosin triphosphat (GTP) va su hoat
héa GPCR béng chit chu van, [*>S]GTPyS, trd thanh mot cAu trac chit ché va khong thé
tach roi dé tiép tuc chu trinh trao dbi (Harper (1998) Current Protocols in Pharmacology
2.6.1-10, John Wiley & Sons, Inc.). Lugng két hop [*3S]GTPyS c6 tinh phong xa la
lugng do truc tiép hoat tinh ctia G-protein va do d6 hoat tinh cua chit déi khang c6 thé
duoc xac dinh. Céc thy thé mGlu2 dugc théy 1a dugc ghép cdp uu tién voi Goi-protein,
su ghép cdp uu tién d6i v6i phuong phap ndy, va do d6 né duge sir dung rong rai aé
nghién ctru sy hoe_it hoéa thu thé cua cac thu thé mGlu2 ca trong céc dong té bao tai td
hop va trong cac md. Do d96, céc téc gid sang ché md ta viée sir dung thir nghiém lién
két [3S]GTPyS stt dung cac mang tir céc té bao duge chuyén nhiém bing thu thé mGlu2
& ngudi va phong theo Schaffhauser et al. (Molecular Pharmacology, 2003, 4:798-8 10)
dé phat hién cdc tinh chat didu bién am khac vi tri hoat tinh (NAM) ctia céc hop chét

theo sang ché.
Phuong phap diéu ché mang

Céc t& bao CHO dugc nudi cdy dé nhap dong truéc va duoc kich thich bing
butyrat 5 mM trong thoi gian 24 gio. Céc té bao tiép d6 duoc thu bing cach dap vun
trong PBS va huyén phu té bao duge ly tAm (10 phut & tdc 6 4000 vong/phtt trong may
ly tdm c6 bé phéng). Phan ndi trén bé mat duogc loz_ii bo va vién két duoc tao huyén phu
nhc nhang trong Tris-HCI] 50 mM, d6 pH=7,4 bang cach tron véi may lam ddng nhét
Ultra Turrax. Huyén pht dugc ly tdm & toc d 12.400 vong/phut (Sorvall F14S-6x250Y)
trong thoi gian 10 phuat va phén ndi trén b& mat duge loai bo. Vién két duge dong nhét
hoéa trong Tris-HCl 5 mM, d¢ pH=7,4 st dung may lam ddng nhét Ultra Turrax va dugc
ly tdm lai (13.000 vong/phut, 20 phut, 4°C). Vién két cubi cuing duoc tao huyén phu lai
tfong Tris-HC1 50 mM, dd pH=7,4 va dugc bao quan & nhi¢t do —80°C trong phén phén
udc thich hop trudce khi sir dung. Nong do6 protein dugc xdc dinh bang phuong phap

Bradford (Bio-Rad, USA) véi albumin huyét thanh bo dung lam tiéu chuin.
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Thir nghiém lién két [**S]GTPyS

Phép do hoat tinh diu bién 4m khdc vi trf hoat tinh ctia mGluR2 cua céc hop chét
thir nghiém dugc thyc hién nhu duéi day. Céac hop chét thir nghiém va glutamat dugc
pha lodng trong dung dich dém thir nghiém chira axit HEPES 10 mM, mudi HEPES 10
mM, d6 pH=7,4, NaCl 100 mM, MgCl 3 mM va GDP 10 pM. Mang chtra thy thé
mGlu2 &' ngudi duge lam tan trén da va duge pha lodng trong dung dich dém thir nghiém
¢6 bd sung 18 pg/ml saponin. Mang dugc @ trude véi hop chét cling véi glutamat (60
uM) & ndng dd duge dinh trudc (~ECso) trong thoi gian 30 phut & nhiét d6 30°C. Sau
khi bd sung [**S]GTPyS (f.c. 0,1 nM), hdn hop thir nghiém dugc lic trong mot thoi gian
ngén va dugc i thém dé cho phép su két hop [**S]GTPyS khi hoat hoa (30 phut, 30°C).
Hon hop thir nghiém cubi cling c6 chira 7 pg protein mang trong axit HEPES 10 mM,
mudi HEPES 10 mM, d6 pH=7,4, NaCl 100 mM, MgCl, 3 mM, GDP 10 pM va saponin
10 pg/ml. Téng thé tich phan g 12 200 pl. Phan tmg dugce két thic bang cach loc nhanh
qua cac dia Unifilter-96 GF/B (Perkin Elmer, Massachusetts, USA) st dung bd thu
hoach dang loc thong dung 96 16. Cac bo loc nay dugc rira 6 14n bing d3 lanh NaH,POq4
10 mM / NaaHPO4 10 mM, d6 pH=7,4. B loc nay tiép d6 duoc lam kho béng khong
khi, va 30 pl hdn hop pha tron 1ong nhip nhay (Microscint-O) dugc bd sung vao mdi 15.
Do phong xa lién két mang dugc dém trong Topcount.

Phén tich sb liéu

Dtibng cong dép ung ndng dd clia cac hop chét din hinh theo sang ché duoc tao
ra bang cach st dung giao dién phﬁn mém Lexis (dugc phét trién tai J&J). Sé liéu dugc
ﬁ'nh theo % dap ung glutamat d6i ching, dugc x4c dinh 1a dap ung dugc tao ra khi bd
sung ﬁéng do duong lugng ECso cua glutamat. Pudng cong dap ung ndng do dang
xichma dugc vé dé thi tir c4c gia tri phan trim so véi néng d6 log cua hop chét thix
nghiém dugc phan tich bing céch sir dung phép phén tich hdi quy khéng tuyén tinh.
Nong d6 nay tao ra sy e ché ban tdi da dugc tinh theé ICso.

Gia tri pICso dugc tinh 1a —log ICso, khi ICso dugc biéu dién theo don vi M. Emax
duoc xac dinh 13 hiu qua téi da twong déi (tic 12 % tre ché thi da so véi dép ing glutamat
d6i chimg).

Bang 7. S6 liéu dugce hoc ctia céc hop chét theo sang ché.
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GTPyS GTPyS
HQP fhét - hmGluR2 hmG-luRZ
sO anGT anGT
pICso Emax
1 8,05 106
2 7,65 104
3 8,75 106
4 8,48 104
5 8,29 105
6 8,3 106
6a 8,32 112
7 8,12 102
8 8,23 105
9 7,98 103
10 7,93 104
11 7,72 103
12 7,71 104
13 7,53 103
14 7,62 104
15 7,58 103
16 7,29 102
17 7,32 104
18 7,28 102
1 7,16 105
20 7,06 104
21 7,21 107
22 7,16 104
23 6,96 104
24 6,92 104
25 6,84 103
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GTPyS GTPyS
Hop fhét - hmGluR2 hmG—luR2
s0 anGT anGT
PICso Emax
26 6,76 105
27 6,86 104
28 6,62 105
29 6,64 102
30 6,59 104
31 6,36 107
32 6,25 101
33 6,24 99
34 6,25 100
35 6,22 100
36 6,08 100
37 6,01 99
38 6,02 103
39 5,79 100
40 5,83 105
a1 5,45 95
42 5,51 102
43 8,54 107
44 8,21 105
45 3 104
16 8,2 105
47 8,19 105
48 8,11 100
49 8,06 103
50 8,02 103
51 7,96 104




j—_ GTPyS
Hop fhét - hmGluR2 hmG-luR2
50 anGT nGT
pICso Emax
52 7,08 107
53 8,01 102
54 7,98 105
55 7,79 104
56 7,79 102
57 7,89 104
58 7,66 107
59 7,45 98
60 7.5 101
61 755 106
62 7,48 105
63 747 105
64 7,58 103
65 735 106
66 7,39 107
67 7,2 104
68 7,15 100
69 7,27 103
70 7.1 106
71 7,01 103
72 6,97 103
73 6,89 102
74 6,67 100
75 6,56 100
76 6,55 100
77 6,41 101
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GTPyS GTPyS
Hop fhét - hmGluR2 hmG-luR2
§0 anGT anGT
pICs Emax
78 6,32 103
79 6,29 104
80 6,29 107
81 6,27 103
82 6,2 101
83 6,1 104
84 6,09 104
85 6,02 101
86 6 102
87 nt
88 7,39 102
89 7,38 104
90 8,51 103
91 7,25 103
92 8,53 107
93 7,74 105
%4 7,26 108
95 8,75 110
96 8,91 108
97 8,78 104
98 8,19 111
99 7,84 108
100 8,16 109
101 6,39 109
102 8,08 107
103 8,55 107




GTPYS GTPyS
Hop fhét - hmGluR2 hmG-luRZ

50 anGT nGT

PICs0 Emax
104 8,43 108
105 7,56 108
106 6,22 109
107 7,75 114
108 6,91 108
109 7,73 107
110 8,29 108
111 6,53 108
112 7,45 103
113 7,08 103
114 8,15 104
115 8,15 108
116 6,25 105
117 8,12 109
118 7,71 105
119 5,6 100
120 7,19 106
121 4,79 75
122 8,43 108
123 8,18 107
124 8,52 108
125 6,75 105
126 8,24 108
127 7,56 103
128 6,23 104
129 6,16 100
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GTPyS GTPyS
SO anGT nGT

PICs0 Emax
130 777 102
131 7,61 105
132 7,62 103
133 8,08 104
134 8,49 104
135 6,19 103
136 7,36 102
137 7,74 107
138 717 105
139 7,44 106
140 6,29 104
141 721 102
142 8,18 105
143 7,61 104
144 7,02 103
145 7,73 105
146 778 105
147 8,24 106
148 5,25 100
149 <43 49
150 6,33 103
151 5,92 103
152 8 105
153 7,84 103
154 77 104
155 7,09 103




GTPyS GTPyS
Hop N hét | - hmGluR2 hmG-luRZ
S0 anGT nGT
pICso Emax
156 725 106
157 8,06 104
158 7.6 106
159 7,87 104
160 6.97 106
161 481 76
162 6,89 102
163 7.96 103
164 8.26 107
165 771 102
166 8.6 102
67 | 612 105
163 76 106
169 8.22 105
170 7,14 107
171 477 %4
172 5,08 105
173 836 106
174 3 105
175 5.87 102
176 52 85
177 8,03 105
178 7.62 107
179 7,44 103
180 7.88 106
181 6.38 103
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GTPyS GTPyS
Hop by hét | -hmGluR2 hmG-luRZ
$0 anGT

anGT

pICs Emax
182 8,08 106
183 7,64 103
184 6,56 105
185 8,22 104
186 7,42 102
187 6,49 108
188 8,39 108
189 7,39 102
190 6,68 105
191 5,97 109
192 8,13 106
193 7,72 103
194 6,86 107
195 5,39 92
196 7,3 107
197 6,82 104
198 7,04 104
199 4,59 6'7
200 8,23 105
201 8,08 105
202 7,99 103
203 8,17 105
204 8,31 107
205 7,99 102
206 7,75 111
207 8,42 109




GTPyS TP
HC)'pfhélt - bmGluR2 hmG.luRZ
59 anGT anGT
pICso Emax
208 7,65 107
209 8,19 104
210 7,63 105
211 5,43 92
212 n.t.
213 n.t.
214 n.t.
215 n.t.
216 | nt
217 5,35 97
218 n.t.
219 n.t.
220 n.t.
221 n.t.
222 n.t.
223 n.t.
224 n.t.
225 n.t.
226 n.t.
227 n.t.
228 n.t.
229 n.t.
230 n.t.
231 n.t.
232 n.t.
233 n.t.
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GTPyS o
Hop fhét - hmGluR2 hmG-luR2
sO anGT
anGT

PICso Emax
234 n.t.
235 3,9 102
236 8,14 105
237 8,5 1
238 5,67 103
239 nt.
240 8,17 109
241 7,74 109
242 7,89 110
243 7,65 116
244 5,06 80
245 n.t.
246 8,38 116
247 7,52 109
248 n.t.
249 8,08 109
250 8,4 120
251 8,2 116
252 n.t.
253 8,21 111
254 8,77 109
255 8,82 107
256 8,44 108
257 8,44 108
258 8,22 108
259 7,15 105
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GTPYS GTPyS
GTPYS GTPYS
4 | - hmGIuR2 o chét | - hmGIuR2 )
Hop chat hmGluR2 Hop chat hmGIuR2
s0 anGT 50 anGT
anGT anGT
IC IC
ps0 Emax pHs0 Emax
260 8,45 105 264 8,57 108
261 7.96 107 265 8.26 111
262 8,21 109 266 7.28 106
263 8.33 109 267 7.65 107

n.t. ¢4 nghia 1a khong dugc thir nghiém

2) Su d4o chidu tac dung ciia mGluR2 PAM JNJ-42153605 dbi voi sw ting vén dong do
scopolamin gdy ra
Thiét b

Hoat dong vén dong duge do trong cac ving hoat dong van dong trén co so bo
vi xtr Iy (xylanh PVC mau x4m kin ¢6 chidu cao 39 cm va dudng kinh 31 cm). Mdi vang
duoc dat trén mot hop chiéu sang LED (8 x 8 LED) hdng ngoai (hop Vuéng PVC mau
tring; 40 x 40 cm?; chiéu cao 12,5 cm. Mdy quay phim c6 éng nhay véi tia hdng ngoai
va ngudn anh séng tréng dugc lap trén trn nha phia trén budng quan sat dé theo ddi con
vét. Téng khoang cach da di (cm) dugc ghi lai va duge phén tich bang céch str dung
Noidus Ethovision XT Video Tracking System (Version 7.0.418; Noldus, Wageningen,
The Netherlands). Cuong d0 sanh séng trong cac budng hoat dong (dugc do tai trung

t4m clia mit san) ndm trong khoang tir 4 dén 8 LUX.
Quy trinh chung

Chudt duoc didu tri trude bang hop chét thtr nghiém hoic chét din thudc & thoi
diém 60 phut trudce khi bt dAu ghi lai hoat dong va dugc dat vao cic 16ng riéng biét.
Chudt dugc thi thach bing INJ-42153605 (3-(xyclopropylmetyl)—7-(4-pheny1piperidin-
1-y1)-8-(triﬂofhetyl)[1,2,4]triazolo[4,3-a]pyridin; W02010/130424; Cid et al. J. Med.
Chem. 2012, 55, 8770-8789) (20 mg/kg, trong tinh mach) 30 phut true khi bat dau ghi
lai hoat dong, dugc két hop véi scopolamin (0,16 mg/kg, trong tinh mach) ngay trudc

khi bit ddu cac phép do hoat dong. Ngay sau khi tiém scopolamin, chudt duogc dat vao
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cac thiét bi gidm sat hoat dong va tbng khoang cach di chuyén trong 30 phit dau tién

duogc do.
Chu6t d6i chitng duoc didu trj truée bang dung moi.

Su phéan bé theo tin s6 xuét hién thu dugc trong chudi lich st ctia chudt d6i chimg
duoc didu tri trude bing dung moi dugc dua ra trén Fig. 1 va trong Bang 8 duéi day.
Céc con vat tiép nhan td hop gbdm JNJ-42153605 va scopolamin (n = 433) hau nhu lac
* nao ciing di chuyén mot khoang cach it hon 1500 cm (< 1500 cm) (chi 2,5% trong 5O
céc con chudt dbi chimg di chuyén mét khoang cach 16n hon 1500 cm (> 1500 cm)).
~ N6i cach khéc, cac con vat dugc thir thach chi bang scopolamin (n = 215) ludn ludn di
chuyén véi téng khoang céch 16n hon 1500 cm (> 1500 cm) va hau nhu luén ludn (&
95,8% téng sb chudt) c6 khoang cach 16n hon 4400 cm (> 4400 cm). Chudt khong tiép
nhan bat ky thir thach no hiu nhu lac nao ciing di chuyén mot khoang cich 16n hon
1500 cm (> 1500 cm) (& 93,3% tbng sb chudt) va nho hon 4400 cm (< 4400 cm) (&
98,9% tdng sb chuot). Pé dao chidu tac dung trc ché cia INJ-42153605 dbi voi su ting
vin dong do scopolamin gy ra, hai tiéu chuén “tit ca hodc khong cai nao” duoc &p
dung: (1) su dao chiéu: tbng khoang cach > 1500 cm; (2) sy tiéu chuén hoa: tong khoang
cach > 4400 cm.

Cac két qua vé su dao chidu tic dung ciia INJ-42153605 dugc thé hién trong
bang 9 dudi day.
" Bang 8. Phéan bd theo tin suit thu dugc trong chusi lich st cta chuét d6i chﬁng dugc

diéu tri trudc bang dung moi. Nauge thir nghiem 12 $O lwgng céc con vét duge thir nghiém.

Trung binh (cm) | > 1500 cm (%) | > 4400 cm (%) | Ngugc thir nghiem
"T6 hop 480 2,5 0,0 433
Khong c6 thir thach 2618 93,3 1,1 638
Scopolamin 7246 100 | 95,8 215 |

Bang 9. Sy dao chidu tac dung cta JNJ 42153605 dbi v6i sy ting van dong do
scopolamin gy ra. EDso nghia 1a liéu hiru hiéu; PO c6 nghia 1a dudng dung qua miéng;

SC c6 nghia 1a duong dung dudi da.
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26 SC > 10
PO 0,45
1
SC 3,54
PO 5
8
SC > 10
16 SC > 10
15 PO 1,26
12 PO 1,25
2 PO 1,26
186 PO 3,15
6 PO 0,80
200 PO 3,15
4 PO 1,26
5 PO >2,5
14 PO 5
19 PO > 10
3 PO 1,99
10 PO 0,79
9 PO >2,5
13 PO 7,94
18 PO >10
45 PO 1,26
46 PO >2,5
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ivss | g | P
43 PO 1,26
47 PO 1,99
44 PO >2,5
152 PO 1,99
166 PO 0,50
201 PO >25
147 PO 0,50
142 PO 1,99
236 PO >25
127 PO 1,99
104 PO >25
103 PO 0,96
102 PO >2,5
100 PO >10
99 PO >2,5
95 PO >2,5
180 PO >2,5
182 PO 1,99
237 PO 1,99
242 PO >2,5
251 PO >0,63
255 PO 0,79
256 PO >2,5
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H Duon
AQpA \ : EDso

chat so dung
257 PO >2,5

3) Thir nghi¢ém mé cung V

Thir nghiém mé cung V la nhiém vu ghi nhé hoat dong khong gian bing mit
trong thoi gian ngin hai thit nghiém trén co s¢ su thdm do ty phat 61 v&i nhanh méi va
nhanh quen thudc trong mé cung 2 nhanh (Embrechts et al. (2013) “Longitudinal
characterization of the TauPS2APP mouse model of Alzheimer’s disease in a two trial
discrimination task of visuo-spatial recognition memory”, 45" European Brain and
Behaviour Society Meeting 6-9 September 2013, Munich, Abstract P202). Hi¢u sut
trong nhi€ém vu nay ¢6 thé bi phé vo boi lidu PCP thip, dé cho cac con vat khong phén

biét gitta nhanh méi va nhédnh quen thugc nita.
Phuong phap

Chudt duc Long Evans (Janvier, Phap, can ning tir 280 dén 295 g) duogc nhét
theo nhom trong 1dng dugc thong hoi riéng 1& co bd sung ddy du thirc in va duge cho
lam quen vé&i cac diéu kién mdi truong trong thoi gian 5 ngay. Sau khi thich nghi véi
khi hau, cic con Vat duge nhdt riéng trong thoi gian 4 hgay cho dén khi tién hanh thir
nghiém. Trong giai. doan nay, cac con vét duoc xtr Iy 2 phut mdi ngay va tiép nhén lidu
gi4 mot 1An mot ngdy trong thoi gian 3 ngay trude khi thir nghiém. Mé cung chit V bao
gbm hai nhanh (LxWxH: 70x10x30 cm) tao v6i nhau goc 90° dé tao ra mé cung dang
chit V dugc ndi bing céc ctra dao cit v6i ving trung tdm. C4c vach cua fnSi nhénh c6
hinh dang khéc nhau, mdt nhdnh c6 cac vach duge son céc soc ngang mau den va tring
va nhénh con lai ¢6 c4c vach dugc son toan mau den. Tia héng ngoai nén dugc chiéu
qua nén clia mé cung va may quay video hinh chidu bang & trén nén dugc st dung dé
ghi lai hinh &nh cta céc thir nghiém. Sy thim do cua con vat trong mdi nhanh duoc dinh
lugng tw dong bing cich st dung Ethovision XT 7.0 (Noldus, The Netherlands). Cac
con vat dugc diéu tri bing Hop chét s6 1 hogc chét dan thubc cia n6 (HPB-CD 20% + 1
duong lugng HCI) duge sir dung p.o. 4 gid trudce khi bét dau thir nghiém. PCP (0,75
mg/kg s.c.) hodc chét din thudc cta né (dung dich NaCl 0,9%) dugc sit dung 30 phut

trude khi thir nghiém. Thir nghiém bao gbm 2 giai doan, mdi giai doan gdm 5 phut:
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trong giai doan thir nhét (giai doan thim dd) con vat dugc nhét tai ving trung tdm va
cho tiép can v6i mot trong hai nhanh (=quen thudc). Sau thoi gian 5 phut, con vat duge
dua ra khoi mé cung, ctra & nhdnh khéc (m6i) ciing duoc mo, va con vit dugc dat trd lai
vao ving trung tAm trong giai doan thi hai (giai doan lua chon). Thoi gian sir dung &
nhanh quen thudc va nhanh méi twong ng trong giai doan lya chon dugc ghi lai trong
thoi gian 5 phut.

Céc két qua

Hop chét s6 1 dugc danh gia & cac con chudt trong chudi nghién ctru dap tng
lidu dé danh gia v1iéuha°1m trong khoang tr 0,16 dén 10 mg/kg. Trong khi c4c con vat abi
chiing (duoc didu trj bing chit din thudc cla hop chét thir nghiém va chat dén thube
ctia PCP) ¢6 sy v tién cao dbi v6i sy tham do nhanh méi so v6i nhanh quen thude trong
giai doan tht hai, chuét dugc diu tri bing PCP khong hé phan biét thém nira gitra cd
hai nhanh trong mdi trong sd cac nghién cttu nay. Chudt dugc thir thach bang PCP duoc
didu trj trudc bang hop chét sb 1 & cac lidu tir 0,32 mg/kg trd 1én thé h1en su uu tién rd
rang dbi véi nhanh mai (Fig. 2). Tac dung déo chidu déi véi PCP nay duoc quan sat lén

dén lidu cao nhat dugc thir nghiém (10 mg/kg).
4) Thtr nghiém tuong tac Reserpin & chudt

Mot s6 hop chét 14y vi du dugc quan sét thdy 1a gdy ra tit gian ddng tir & chudt.
Pugc nghién clru dén mot mirc do nhét dinh 13 tac dung lam gidn ddng tir ctia cac hop
chét thir nghiém 1a du dé chéng lai tinh trang thu hep ddng tir gy ra béi chét reserpin
lam tiéu monoamin (10 mg/kg; SC) & chudt Wiga. Cac hop chét thir nghiém gay ra tat
gifin ddng tir trudce khi thir thach véi reserpin (thoi gian = -1 gid trir khi dugc chi ra theo

cach khac; Bang 10).

Vi dy, hop chét sb6 1 gdy ra tat gidn ddng tir trwde khi thir thach véi reserpin
(ED50: 1,78 mg/kg s.c.; 1,55 mg/kg p.o., -1 gio; 0,89 mg/kg, p.o., -4 gid) va dao nguge
chirng sa mi mét do reserpin giy ra (ED50: 1,03 mg/kg s.c.; 0,78 mg/kg p.o., -1 gio;
0,78 mg/kg, p.o., -4 giv), tinh trang thu hep dong tir (ED50: 4,1 mg/kg s.c.; 9,4 mg/kg
p.o., -1 gi®; 9,4 mg/kg, p.o., -4 giv) va lam giam dau (ED50: 9,4 mg/kg s.c.; 7,1 mg/kg
p.o., -1 gio; 14 mg/kg, p.o., -4 gi®). Céc tic dung duoc minh hoa trén Fig. 3. Hop chét
sb 1 khong anh hudéng dén dap tmg bé chit dudi trude khi sit dung reserpin ciing nhu sy

phong bé phan tmg b6 chit dudi do reserpin gdy ra va khong géy ra xét xude hodic chitng
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sung huyét sau khi st dung reserpin. mGlu2 NAMs RO-4995819 (40 mg/kg, p.o.), RO-
4491533 (40 mg/kg, p.o.; 10 mg/kg, s.c.) va [CAS 579473-69-1] (40 mg/kg, s.c.) tham
chiéu khong c6 cac twong tac nay voi reserpin. ‘

Khong mong mudn bi rang budc boi 1y thuyét, tic dung dugc quan sat cé thé
duoc didu tiét boi co ché khac véi, va ngoai, hoat tinh mGluR2 NAM.
Bang 10. Sy dao chiéu ctia chimg sa mi mét do reserpin gay ra (reserpin; 10 mg/kg; SC;

-1 gio) & chudt Wiga.

Hop chitsé6 | Puong ding | Thoi gian EDso
40 PO 60 | 032
33 PO 60 0,5
26 | PO 60 0,50
31 PO 60 0,79

1 PO 60 0,67
240 0,89
SC 60 1,01
2 PO 60 0,32
186 PO 60 3,15
200 PO 60 0,13
35 PO 60 >10
41 PO 60 3,15
38 PO 60 5
36 PO 60 5
24 PO 60 >10
34 PO 60 0.8
2 PO 60 0,13
79 PO 60 5
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78 PO 60 > 10
82 PO 60 5

81 PO 60 5

80 PO 60 >2,5
148 PO 60 1,99
&3 PO 60 5

86 PO 60 >10
187 PO 60 3,15
149 PO 60 1,99
84 PO 60 1,26
45 PO 60 1,26
150 PO 60 >10
&5 PO 60 1,99
190 PO 60 5

191 PO 60 3,15
44 PO 60 3,15
194 PO 60 5

195 PO 60 1,25
161 PO 60 3,15
167 PO 60 0,1
147 PO 60 7,94
171 PO 60 5

172 PO 60 1,26
129 PO 60 >10
125 PO 60 5
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- 119 PO 60 >2,5
116 PO 60 >10
244 PO 60 7,94

5) Thit nghiém tuong tc Ro-4-1284 & chudt

Kha ning tuong ddi ciia hop chét s6 1 trong viéc 1am ting khe h¢ mi mit cling
duge thit nghiém & chudt dwgc thir thach bang chét 1am tiéu monoamin khac, viz. Ro-4-
1284 (1,25 mg/kg, s.c.). Téc dung déi véi nhiét dd co thé ngay trude khi tiém Ro-4-1284
- cling duge do. Diém s6 khe hé mi mét tich lity (5 phat mot 14n trong khoang thoi gian 1
gid) dugc st dung dé dénh gia. Didm khe hé mi mét tich liiy trung binh ¢ dong vét dbi
chimg dugc didu tri trude bing dung méi (n = 70) 1a 18; diém s > 25 xuét hién chi &
1,4% céc con vat d6i ching nay va duge chp nhén theo tiéu chudn “tit ca hogc khong
c4i nao” dé lam dao chiéu ching sa mi mit do Ro-4-1284 giy ra dwgc cam ung boi
thudc. Hop chét s6 1 1am ting khe hé mi mit dén cac diém s6 > 25 (ED50: 0,51 mg/ke,
p.0.) ma khong anh huéng dén nhiét do co thé (> 10 mg/kg, p.o.).

6) Su dao chidu chimg giam khe hé mi mét do L'Y-404039 gay ra & chudt duoc thi thach

véi apomorphin.

Chu(f)t Wiga Wistar duc (Crl:WI; Charles River Germany; 220 + 40 g) dugc nhdt
trong didu kién phong thi nghiém tiéu chun (21 = 2°C; 46 4m tuong ddi 50-65%; chu
ky sang-tdi duoc didu chinh & 12 gio; chiéu sang vao 6.00 gid) va dugc dé nhin d6i qua
dém trudc khi bat ddu cac thir nghiém (nudc tix voi dugce cAp tiy y c6 san). Trong giai
doan thir nghiém, chiing dugc nhét trong cac 16ng riéng ré. Uy ban dao dtrc dié phuong
(the local Ethical Committee) chép nhén tét ca cic nghién ciru phu hop vdi tuyén bd cta
Helsinki. Khe m& cia mi mét duge cho diém 5 phut mot 1an trong thoi gian mot gio sau
khi tiém apomorphin (1,0 mg/kg, trong tinh mach) cho cac con vét duge diéu tri trudce
ho#c khong dugc didu tri bang LY-404039 (2,5 mg/kg, s.c.) & 1 gio trude khi ti€m
apomorphin. Céc con vét ciing dugc didu trj trude bang hop chét thir nghiém hdac dung
mdi & khoang thoi gian dinh trude trude khi thir thach bing apomorphin. Hé théng diém
1a: (5) 16i mét, (4) mé rong, (3) m& ba phén tw, (2) mé mét nira, (1) mé mot phan tu, (0)

déng kin. Cac diém sé ctia khe hé mi mét dugc tich lily trong thoi gian 60 phit quan sat.
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Diém s khe hd mi mit tich liiy > 26 duoc lua chon cho sy dao chidu tinh trang gidm
khe hé mi mét do LY-404039 dugc cam tng béi thude (xuét hién & 3,2% trong sb cac
con vat déi chirng dugc didu trj trude bing LY-404039 (n = 154) d6i véi 6 99,5% chudt
d6i chimg khong duge diéu trj truée bing LY-404039 (n = 6335)).

Bang 11a thé hién diém s6 khe hé mi mét & céc con vat ddi chimg chi tiép nhan
riéng apomorphin va & cic con vat tiép nhan apomorphin va LY-404039. O céc con vit
chi tiép nhan apomorphin, khe hé mi mit trung binh 13 43 trong khi & cc con vat tiép
nhéin apomorphin va L'Y-404039, khe h¢ mi mit trung binh 13 17. O céc con vat dugc
diéu tri bing mdt minh apomorphin, diém s6 khe m& mi mét hau nhu ludn (& 95,5% cac

-con chudt) 16n hon 34, trong khi trong cc con vét dugc diéu tri bang tb hop (apomorphin

+ 1.Y-404039) chi 3,2% cac con vit c6 khe h¢ mi mét 16n hon 26.

Bang 11a. Diém s0 khe hé mi mét & con vét doi ching.

Mot minh apomorphin | Apomorphin + LY-
Phép do
‘ (n=6335) . 404039 (n=154)
Piém sb khe ho mi mit
Piém s trung binh: 43 17
Diém s6 xuét hién > 26 (%): 99,5 32
Diém s6 xuét hién > 34 (%): 95,9 0,0

Bang 11b. Sy ddo chidu tinh trang gidm khe hé mi mat do LY-404039 gy ra & chudt

duoc thir thach biang apomorphin.

Hop chit sb Dudng ding ED50
33 PO >2,5
31 PO >10
1 PO 0,45
SC 0,3
8 PO 5
15 PO 11,22
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2 PO 0,50

5 PO >10
45 PO 0,79
46 PO 0,32
44 PO 0,50
167 PO >40
147 PO 1,26
172 SC >40
140 PO 1,99

7) Su dao chiéu ciia chit chii vAn mGluR2 trong céc 16p ndo ving hai ma
Gidi thidu

Cac két qua ghi dién sinh ly hoc ciia dién thé hung phan sau sinap (field
excitatory postsynaptic potential - fEPSP) trong cc 16p ndo vung héi ma cAp thé hién
md hinh dé tht nghiém sy din truyén sinap va tinh dan hdi. Tac dung ciia hop chét sé 1
d6i v6i su din truyén sinap va tinh dan hdi trong céc sinap nép cudn ndo co ring cua
dugc nghién ciru bang cach st dung md hinh nay. Vung nay dugc Iwa chon do muc biéu
hién mGIuR 2 cao (Shigemoto et al., The Journal of Neuroscience, October 1, 1997,
17(19), 7503-7522).
Phuong phap

Céc két qua ghi ctia fEPSP dugc tao ra tir cac 16p ndo ving hii mé sir dung chip
sinh hoc mang nhiéu dién cuc (multi-electrode array - MEA), va céc dién cyc dau 3-
chiéu (3D), theo quy trinh chuin. Céc két qua ghi nay dugc st dung dé theo doi sy din
truyén sinap qua trung gian glutamat (Fig. 4).
Céc két qua

Su dung hop cao cac 16p ndo hai ma cia chudt voi chit chi van dic hiéu mGlu2/3
1.Y-354740 (1 uM) lam gidm fEPSP dén 50% trong thoi gian 15 phut sir dung (Fig. 5)
va di kém véi su ting ty 1& xung ghép cap (paired-pulse ratio - PPR), chira co ché trude

sinap. Mudi lam phut sau khi st dung Hop chit s6 1 10 uM, su giam fEPSP khoi phuc
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dén 80%. Didu nay c6 lién quan dén sy giam cua PPR, chi ra sy tdng sy giai phong chét

dan truyén than kinh (Fig. 5, n = 17 16p mong tir 4 con chudt).

Sau do, cac tac dung cua Hop chét s6 1 dbi véi chirc ning cua sinap st dung
phuong phép chuén c6 hiéu qua trong thoi gian dai (long-term potentiation - LTP) trong
nép cudn co rang (Goeldner et. al., Neuropharmacology 2013, 64, 337-346) dugc danh
gia.

LTP d6 phong dai nho (110%) dugc cam ing bang cach st dung fEPSP qua trung
gian gay tiét glutamat dugc phan lap: mot loat kich thich v& theta ma duoc biét 1a cam
tng LTP tai c4c sinap dic biét ndy dwoc st dung (Dinklo et al., J. Pharmacol. Exp. Ther.
2011, 336(2), 560-574). Trong diu kién c6 mit Hop chit s6 1 10 pM, do phong dai ciia
LTP dugc ting cudng 150% so voi dudng co s¢ (p=0,005). Ngoai ra, déng chu y 1a nhén
thdy ring hiéu qua sau theta (PTP) trong didu kién c¢6 mat Hop chit s6 1 10 pM khéac
biét dang ké 50 v6i viée didu tri bang chét din thubc: 160% ddi véi 120% tu'ong ung
(p=0,01) (Fig. 6, 22 16p mong tir 4 con chudt SD). Tai thoi diém két thuc ciia cac thi
nghiém, bd sung axit kynurenic 1 mM d8 phong bé su din truyén than kinh gay tiét
glutamat, xac nhin dugc rang déap tmg sau sinap dugc didu tiét boi sy din truyén than

kinh glutamat.
Thao luan

LY-354740 kich thich céc thy thé mGlu2/3 trude sinap d& han ché sy gidi phong
glutamat. Hon nita, cac tdc dung cua chét chu van va chét di khang mGluR th')m II
trong mo hinh loai gam nhim vé viéc nhan thirc 13 hoan toan khong c6 & éhucf)t bi bat
hoat mGluR2 (Higgins et al. Neuropharmacoiogy, 2004, 46,907917). Hop chét s 1 1am
d4o chiéu sy suy giam sinap gdy ra béi chit chi van mGlu2/3 1.Y-354740. S6 liéu nay
minh hoa rang Hop chit s6 1 c6 kha ning phuc hdi sy din truyén sinap bi suy gidm trong
cac 16p ving hai ma ¢ chudt in vitro. Sy téng tinh d& bi kich thich mang ludi, 1a két qua
ctia sy din truyén than kinh kich thich ting cuong, bi anh huéng bdi ngudng cam Gmg
LTP. Do d6, LTP dugc cam tng hiéu qua bang su kich thich theta yéu, khéng phai chi
khi Hop chit 1 dwgc sit dung trude. Do d6, hop chét nay c6 thé déng vai trd lam chét
ting cudng nhan thirc thong qua kha nang lam téng cuong ndng d6 sinap trong cc sinap

gdy tiét glutamat va bang cach kich hoat hé théng LTP ting cudng.
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Vi du vé ché pham tién doadn

“Thanh phan hoat tinh” duge st dung trong toan b céc vi du nay d& cap dén hop
chét cubi co cong thire (1), mudi duoc dung ciia né, solvat va dang ddng phan 1ap thé va

cac tautome cua no.
Céc vi du dién hinh vé cong thirc ciia ché pham theo sédng che la nhu sau:

1. Vién nén

Hoat chit tir 5 dén 50 mg
Di-canxi phosphat 20 mg
Lactoza 30 mg

Bot tal 10 mg

Magie stearat 5 mg

Tinh bt khoai tay tuy y 200 mg

‘Trong vi du ndy, thanh phén hoat tinh c6 thé dugc thay thé bing mot lugng twong
tu ctia hop chét bét ky trong sd cac hop chét theo sang ché, cu thé 13 v6i mot lugng

tuong tu cua hop chat bat ky trong sb cac hop chét dugce néu lam vi du.
2. Hon dich

Hbn dich chita nuéc duge bao ché dé st dung qua dudng miéng dé mdi 1 mililit
chaa tir 1 @én 5 mg ctia mot trong s6 cac hop chat hoat tinh, 50 mg natri carboxymetyl

xenluloza, 1 mg natri benzoat, 500 mg sorbitol va nuéc tuy y 1 ml.
3. Ché phidm tiém dugc

Ché phim diing ngoai dudng tiéu héa duge bao ché bing cach khudy 1,5% trong

luqhg thanh phén hoat tinh theo sang ché trong 10% thé tich propylen glycol trong nudc.

4. Thudc mo&

Thanh phz:in‘ hoat tinh tir 5 &én 1000 mg
Ruou stearyl ‘ 3g

Lanolin 5g

Vazolin (white petroletum) I5g
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Nudc tuyy 100 g
Trong vi du nay, hoat chit c6 thé duge thay thé bing mot luong twong ty cla
hop chét bét ky trong sb cac hop chét theo sang ché, cu thé bing mot luong tuong ty cia
hop chét bat ky trong s6 céac hop chit dugc néu lam vi dy.
Céac cai bién thich hop khong duge xem 1a ndm ngodi pham vi cla séng ché.
Hién nhién 13 sang ché duoc mé ta ¢6 thé dugce thay déi theo nhiéu cach boi ngudi co

hiéu biét trung binh vé linh vuec.
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YEU CAU BAO HO
1. Hop chét c¢6 cong thic (I):
0 R
RKNM
7
N~N
RRY

hodc dang ddng phén 1ap thé ctia no,
trong do:

R' 14 phenyl hozc 2-pyridinyl, m&i nhém tity y duoc thé bing mot hodc nhiéu phan tir
thé, mdi phﬁn ttr thé doc 1ap dugc chon tir nhém gém halo, C;alkyl, mono- hodc
poly-haloC;_salkyl, -O-C;4alkyl, -C,.4alkyl-O-C;_salkyl, mono- hodc
poly-haloC4alkyloxy, -Cj4alkyl-OH, Cjqalkylthio, mono- hodc poly-haloC;.
salkylthio, xyano, C;xycloalkyl tuy y duoc thé béng triflometyl, va —SFs; hodc 1a

|

R? duoc chon tir:

RG
R5 N RG 5
B O
= 7
: Ve‘l :

trong do mdi R3 va R® doc 1ap dugc chon tir nhém gém hydro, halo, xyano, C;4alkyl, -
C1.4alkyl-OH, Csxycloalkyl, mono- hodc poly-haloC,4alkyl, -C;4alkyl-O-Calkyl, -
0-C,.4alkyl, mono- hodc poly-haloC,4alkyloxy, 1-axetylazetidin-3-yl, va NR'R”;

trong d6 R’ dugc chon tir hydro va C;4alkyl;
R” dugc chon tir hydro va Cy4alkyl; hodc

R’ va R” clng v6i nguyén tir nito ma ching gin vao tao thanh nhém di vong duoc
chon tir nhém gdm 1-azetidinyl, 1-pyrolidinyl, 1-piperidinyl, 1-piperazinyl, va 4-

morpholinyl; trong d6 mdi trong sb cac nhom di vong c6 thé tuy y dugc thé bing phan
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tir thé duge chon tir halo, hydroxyl, C;4alkyl, mono- hoic poly-haloC,4alkyl, va —
(CO)Cy4alkyl;

R? dugc chon tir hydro va Cy_4alkyl;

R* duge chon tir nhém gdm hydro, C,_salkyl, mono- hozc poly-haloC;_alkyl,
-Cy4alkyl-O-C, 4alkyl, va -C;_4alkyl-OH;

hodc N-oxit, hoic mudi dugc dung hodc solvat ctia no.
2. Hop chét theo diém 1, hoic dang ddng phan 1ap thé ctia n6, trong d6:

R! 14 phenyl hodc 2-pyridinyl, m&i nhém tly y dugc thé bing mot hodc nhiéu phan tir
thé, mdi phén tir thé doc 14p dwoc chon tir nhém gdm halo, C,_4alkyl, mono- hogc
poly-haloC,_jalkyl, -O-C;_4alkyl, -C;_salkyl-O-C,_salkyl, mono- hodc
poly-haloC;_jalkyloxy, -C;4alkyl-OH, mono- hodc poly-haloC,_salkylthio, xyano, va
—SFs; hodc

R? dugce chon tir:

ReA

trong d6 mdi R’ vaR® doc 1ap dugc chon tir nhém gém hydro, halo, xyano, C;.4alkyl, -
C.4alkyl-OH, C;xycloalkyl, mono- hodc poly-haloC,4alkyl, -C;.4alkyl-O-C,alkyl, -
0O-C;_salkyl, mono- hodc poly-haloC, 4alkyloxy, va NR’R”;

trong d6 R’ dugc chon tir hydro va C;alkyl;
R” dugc chon tir hydro va C;_salkyl; hodc

R’ va R” cing v6i nguyén tir nito ma ching gén vio tao thanh nhém di vong dugc
chon tir nhém gdm 1-azetidinyl, 1-pyrolidinyl, va 1-piperidinyl; trong d6 mdi trong s6

céc nhém di vong c6 thé tury ¥ dugc thé bing phén tir thé halo;

R? dugc chon tir hydro va Cyalkyl;
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R* dugc chon tir nthém gém hydro, C;4alkyl, mono- hoéc poly-haloC,.4alkyl,
-C1_4alkyl-O-C1_4alkyl, va -C1_4alkyl-OH;

hogic N-oxit, hodc mudi duoc dung hodc solvat ciia no.
3. Hop chét theo diém 1 hoic 2, hoic dang ddng phan lap thé ciia n, trong do:

R'la phenyl, tuy y dugc thé béng mot hodc nhiéu phén ttr thé, mdi phﬁn tir thé doc lap
duoc chon tir nhém gém halo, C;4alkyl, mono- hodc poly-haloC;4alkyl, -O-C;4alkyl,

mono- hodc poly-haloCy_salkyloxy, xyano va —SFs; hodc

-

R? duoc chon tir:

trong d6 mdi R’ va R® doc 1ap dugc chon tir nhom gém hydro, C;4alkyl, mono- hodc

poly-haloC,_salkyl, -C;4alkyl-O-C;4alkyl, -O-C4alkyl, va NR’R”;
trong d6 R’ dugc chon tir hydro va Cyalkyl;

R” dugc chon tir hydro va Cy4alkyl;

R? duoc chon tir hydro va Cjalkyl;

R* duoc chon tir nhém gém hydro, C;_salkyl, mono- hodc poly-haloC,_4alkyl,
-C1_4alkyl-O-C1.4alkyl, va -C1_4alkyl—OH;

hodic mubi dugce dung hoic solvat clia no.

4. Hop chit theo diém bét ky trong sb cac didm tir 1 dén 3, hodc dang ddng phan 13p
thé cta no, trong d6:

R 1a phenyl, tity ¥ duoc thé bing mot hoic nhiéu phin tir thé, mdi phan tir thé doc lap
duoc chon tir nhém gém halo, C;.alkyl, mono- hodc poly-haloC,alkyl, -O-C,alkyl,

mono- hodc poly-haloC,_4alkyloxy, xyano va —SFs; hodc la
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-

R? duoc chon tur:

trong d6 mbi R’ va R® doc 1ap dugc chon tir nhém gém hydro, C;alkyl, -C,.4alkyl-O-
Ciqalkyl, -O-C4alkyl, va NR’R”;

trong d6 R’ 1a hydro;

R” 1a hydro;

R? duoc chon tir hydro va C;_alkyl;

R* duoc chon tir nhém gém hydro va Cyalkyl;
hodc mudi dugc dung hodc solvat cua né.

5. Hop chét theo diém bét ky trong s& cac diém tir 1 dén 4, hoc dang ddng phan lap

th€ cda no, trong do:

R! 12 phenyl, tily y dugc thé bing mé6t hoic nhidu phén tir thé, mdi phan tir thé dc 1ap
duoc chon tir nhém gém halo, Cy4alkyl, poly-haloC,_4alkyl va —SFs;

R? duoc chon tir;

Re

RA__N_ _R® R®
B B
% 7

trong d6 mdi R’ va R® doc 1ap dugc chon tir nhém gdm hydro,

C1_4alkyl va -O-C1_4alkyl;
R? duoc chon tir hydro va Cyalkyl;
R* 1 hydro;

hodc muoi dugc dung hoéc solvat ctia no.
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6. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 4, hogic dang ddng phan lap

thé cta né, trong d6 R! dugc chon tir nhém bao gém:

- F cl

3 \[j F3C\© F3C\©
) .. ..
b b

P
o FsS
s s
cl CF3
cl Cl cl

So e ‘\;Va \\;

>

va cac tham bién con lai 1a nhu dugc x4c dinh theo diém bét ky trong sb cac diém tir 1

dén 4.

7. Hop chét theo diém 1 hoc 2, trong d6 hop chét nay 1a hop cht:

Y,
N~
o

hodc N-oxit, hoac mudi dugc dung cda né.

8. Hop chét theo diém 7, trong d6 hop chét nay 14 bazo ty do, mudi hydroclorua, mubi

sulfat, mu6i metan sulfonat hodc mudi maleat.

9. Hop chit theo diém 7, trong d6 hop cht niy 13 hop chat:

hodc mudi dugc dung ctia no.
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10. Hop chét theo diém 1 hodc 2, trong d6 hop chit nay 1a hop chit:

hodc mudi dugc dung cua no.

11. Dugc phim chira hop chét theo diém bét ky trong sb cac diém tir 1 dén 10 véi

luong hitu hi€u tri li€u va chét mang hodc ta dugc duoc dung.

12. Quy trinh bao ché dugc phém theo diém 11, dic trung & chd, chit mang dugc dung
duge tron k§ voi luong hitu hidu tri liéu cia hop chét theo didm bt ky trong sb céc

diém 1 @én 10.

13. San phim chira hop chét theo diém bt ky trong sd cac diém tir 1 dén 10 va dugc
chét bd sung dugc chon tir nhém bao gém thudc chéng loan thin, chit dbi khéng thu
thé NMDA, chit dbi khang NR2B, chét trc ché axetylcholinesteraza, chét e ché su tai
hép thu chét din truyén thin kinh chdng trAm cam va t5 hop ctia chiing, dudi dang ché
phdm két hop dé sir dung ddng thoi, riéng ré hodc 1an luot trong viéc didu tri hogc
ngan ngua tinh trang bénh vé hé thin kinh trung uong ho#ic bénh duge chon tir r6i loan
tdm trang; chiing mé sang, chiing mét tri, r6i loan quén va cac r6i loan nhan thic khac;
céc 1di loan thudong dugc chin doan 1in diu & tré so sinh, tré nhé hodc tré vi thanh
nién; rbi loan lién quan dén st dung chét; bénh tAm thin phén li€t va céc r6i loan tAm

than khdc; r6i loan dang co thé va roi loan ngt lim.

14. Hop chét c6 cong thic (V):

O R2a
v A
N~
R® R* %)

trong d6 R* 1a halo, va R? va R* 1a nhu duoc xac dinh theo diém bat ky trong sd cic

diémtr 1 dén 6.

15. Hop chét theo diém 14, trong d6 hop chit nay 14 hop chét c6 cong thirc (V*):
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O R2a

HN:rKQ
S V).

16. Hop chét theo diém 14 hoic 15, trong d6 hop chit nay 1a hop chét c6 cong thie (I-
13) hoac (I-13a):

0 | O Br
HN)% : HNJ\%
N N<p”

/
“N
§r (I-13) §r (I-13a),

hodc mudi cia no.

17. Hop chét c6 cong thire (I0):

R® R* 1D
trong do R, R® va R* 1a nhu dwoc xé4c dinh theo diém bét ky trong sd cac diém tir 1
dén 6.
18. Quy trinh diéu ché hop chét c6 cong thirc (I) nhu duoc x4c dinh theo diém bt ky
trong s6 cac diém tir 1 &én 10, bao gdm céc budc a) va b) nhu sau:
a) cho hop chét ¢ cong thirc (V), trong d6 R** 14 halo, phéan tng v&i hop chit bo thich
hop, khi c6 mit chit xic tac paladi va bazo va dung méi thich hop, dé tao thanh hop
chit c6 cong thirc (ID):

(o] R2a (@) R2
HNM HNM
/ —— /
NN N-p
R® R4 R® R4

V) (In

b) cho hop chit c6 cong thic (I) thu dugc & budc a) phan tmg v6i hop chét c6 cong
thire (IIT) trong d6 X 1a halo, khi c6 mit chit ghép thich hop hodc chat xtc tic va phdi
tlr, khi c6 mit bazo trong dung méi thich hop,
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Fig. 1
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Fig.2
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Fig. 3a
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Fig. 3d
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Fig. 5a
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Fig. 6a
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