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(57) Sang ché dé xuat hop chit pyrimidinon dung lam chat diéu hoa hoat tinh cua céc

enzym phosphoinositit 3-kinaza (PI3K) va hiru ich trong viéc diéu tri cic cin bénh lién

quan dén hoat tinh ctia nhom enzym PI3K, vi du, cac roi loan viém, cac cac rdi loan trén co

s& mién dich, bénh ung thu va cac bénh khac.
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Linh vwe k§ thuat dwoe dé cap

Sang ché dé cap dén hop chat pyrimidinon didu bién hoat tinh cta céc enzym
phosphoinositit 3-kinaza (PI3K) va hiru ich d8 didu tri cac bénh lién quan dén hoat tinh cta
PI3K bao gém, vi du, rdi loan viém, rdi loan trén co s& mién dich, bénh ung thu va cac

bénh khéc.
Tinh trang ky thuit cua sang ché

Céc enzym phosphoinositit 3-kinaza (PI3K) thuc mét ho 16n cua cac enzym kinaza
truyén tin hidu qua lipit ma phosphoryl héa phosphoinositit & vi tri D3 trén vong inositol
(Cantley, Science, 2002, 296(5573):1655-7). Céac PI3K duoc chia lam ba 16p (céc 16p I, II
va III) theo cac cAu trtc, sy diéu hoa va tinh dic hiéu co chét cua chung. Cac PI3K 16p L,
bao g@)m PI3Koa, PI3KB, PI3Ky va PI3K3, 1a ho kinaza dac hiéu kép véi lipit va protein ma
xuc tac phan ung phosphoryl héa cua phosphatidylinosito-4,5-bisphosphat (PIP2) tao ra
phosphatidylinosito-3,4,5-trisphosphat (PIP3). PIP3 ¢0 chirc nang lam phin tir mang thong
tin thir hai diéu khién nhiéu quy trinh té bao, bao gém su sinh trudng, su séng sét, su dinh
va su di cu. Ca bén dang ddng chire nang PI3K 16p I déu ton tai dudi dang heterodime duoc
cAu thanh tur cdu trac dudi don vi xtc tac (p110) va céu triic dudi don vi didu hoa c6 quan
hé chat ché ma diéu khién su biéu hién, su hoat hoa va sy dinh vi dudi cép do té bao cua
chiing. PI3Ka, PI3KP va PI3K3 lién két voi chu tric dudi don vi diéu hoa da biét 1a p8S va
dugc hoat héa boi yéu t6 sinh trudng va xytokin thong qua co ché phu thudc tyrozin kinaza
(Jimenez, et al., J Biol Chem., 2002, 277(44):41556-62), trong khi do PI3Ky lién két voi
hai cAu trac dudi don vi diéu hoa (p101 va p84) va sy hoat hoa ctia nd dugc didu khién bdi
su hoat hoa cia cac thu thé lién hop véi protein G (Brock, et al., J Cell Biol., 2003,
160(1):89-99). PI3K o va PI3KP duge biéu hién & khap moi noi. Ngugc lai, PI3Ky va PI3K6
duoc biéu hién chu yéu trong bach cau (Vanhaesebroeck, et al., Trends Biochem Sci., 2005,

30(4):194-204).
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Sy phan b trong mo khac nhau cta céc dang ddng chtrc ning PI3K thé hién chire
nang sinh hoc riéng biét ciia ching. Su tach bo di truyén ctia PI3Ka hodc PI3KP ¢6 thé din
t61 gy chét phoi, cho thdy PI3Ka va PI3KB c6 chire nang thiét yéu va khong du thira, it
nhét 14 trong sudt qué trinh phat trién (Vanhaesebroeck, et al., 2005). Nguoc lai, chudt thiéu
enzym PI3Ky va PI3KS3 c6 thé séng st duoc, c6 thé sinh san va c6 tudi tho binh thuong
mic du chung c6 hé mién dich thay dbi. Sy thiéu hut enzym PI3Ky dan dén 1am suy yéu su
huy dong dai thuc bao va bach cdu trung tinh t&i vi tri viém cling nhu lam suy yéu su hoat
héa té bao T (Sasaki, et al., Science, 2000. 287(5455):1040-6). Céac chudt dot bién PI3K3
¢6 céc khiém khuyét dic trung trong qua trinh truyén tin hidu té bao B dan dén sy phat trién
cia té bao B bi suy yéu va dép (mg khéng thé giam sau khi kich thich khang nguyén
(Clayton, et al., J. Exp. Med. 2002, 196(6):753-63; Jou, et al., Mol. Cell Biol. 2002,
22(24):8580-91; Okkenhaug, et al., Science, 2002, 297(5583):1031-4).

Kiu hinh ciia chudt dot bién PI3Ky va PI3KS cho thiy ring céc enzym nay c6 thé
déng vai tro trong chiimg viém va cac bénh trén co s mién dich khac va diéu ny dugc xac
dinh trong céc mAu tién 1am sang. Chudt dot bién PI3Ky phén 16n dwgc bio vé khoi bénh
trong cidc mau chudt bi viém khép dang thip (Rheumatoid arthritis: RA) va hen (Camps, et
al., Nat Med. 2005, 11(9):936-43; Thomas, et al., Eur. J. Immunol., 2005, 35(4):1283-91).
Ngoai ra, viéc diéu tri ddi véi cac chudt kiéu dai béng chét (e ché PI3Ky chon loc duge
chiing minh 1a lam gidm viém cAu than va kéo dai su séng & mau MRL-Ipr cua viém thén
luput toan than (SLE) va dé ngan chin chimg viém khop va tdn thuong trong cac mau RA
(Barber, et al., Nat Med. 2005, 11(9):933-5; Camps, et al., 2005). Tuwong tu, ca chudt dot
bién PI3KS va chudt kiéu dai duoc didu tri bang chat tre ché chon loc ddi véi PI3KS da
duoc ching minh 13 1am giam chung viém duong ho hép di tmg va sy ddp ing quéa muc &
cac mau chudt bi hen (Ali, et al., Nature. 2004, 431(7011):1007-11; Lee, et al., FASEB J.
2006, 20(3):455-65) va lam giam bénh trong mau RA (Randis, et al., Eur. J. Immunol.,
2008, 38(5):1215-24).

Bén canh vai trd hitu hidu cta ching trong céc bénh viém, ca bén dong dang PI3K
16p T ¢6 thé déng vai trd trong bénh ung thu. Gen ma héa p110a thudng bi dot bién trong

cac bénh ung thu thdng thuong, bao gbdm bénh ung thu vi, bénh ung thu tuyén tién liét,
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bénh ung thu dai trang va bénh ung thu ndi mac tir cung (Samuels, et al., Science, 2004,
304(5670):554; Samuels, et al., Curr. Opin. Oncol. 2006, 18(1):77-82). Tam muoi phén
tram cua cac dot bién nay duoc biéu hién boi mot trong ba phén tt thé axit amin trong céc
mién xodn hogc mién kinaza cta enzym va dan dén su didu bién ting dang ké hoat tinh
kinaza din tGi su bién dang gy ung thu trong miu nudi cdy té bao va trong mau dong vat
(Kang, et al., Proc. Natl. Acad. Sci. U.S.A. 2005, 102(3):802-7; Bader, et al., Proc. Natl.
Acad. Sci. U.S.A. 2006, 103(5):1475-9). Khong c6 dot bién nao nhu vay dugc xac dinh
trong cac dong dang ctia PI3K khac mac di co bang chimg rang chiing c6 thé gop phan vao
sw phat trién va tién trién ciia cac khdi u 4c tinh. Sy biéu hién qua murc nhat quan cta PI3K3
dugc quan sat dugce trong bénh bach cdu nguyén tiy bao cép tinh (Sujobert, et al., Blood,
2005, 106(3):1063-6) va cac chit trc ché PI3KS ¢6 thé ngan chan sy phat trién cla céc €
“bao bach cau (Billottet, et al., Oncogene. 2006, 25(50):6648-59). Su biéu hién gia ting cla
PI3Ky dugc quan sat thdy trong bénh bach cau bao tiy bao man tinh (Hickey, et al., J. Biol.
Chem. 2006, 281(5):2441-50). Nhitng thay d6i vé su biéu hién ciia PI3K, PI3Ky va PI3K3
ciing dugc quan sat trong cdc bénh ung thu ndo, bénh ung thu dai trang va bénh ung thu
bang quang (Benistant, et al., Oncogene, 2000, 19(44):5083-90; Mizoguchi, et al., Brain
Pathol. 2004, 14(4):372-7; Knobbe, et al., Neuropathol. Appl. Neurobiol. 2005, 31(5):486-
90). Ngoai ra, tht ca cac dang ddng chirc ning nay da dugc chimg minh 1a géy ra bénh ung

thu trong moi truong nudi cdy té bao (Kang, et al., 2006).

Do do, cac tdc nhan mai hodc cai tién ma tc ché enzym kinaza nhu PI3K ludn can
thiét dé phat trién cac dugc phidm méi va c6 hiéu qua hon nhim ting cudng hodc e ché
cac qua trinh mién dich va viém (nhu céc tac nhén trc ché mién dich trong cdy ghép co
quan), cling nhu céc tdc nhan dé ngan ngira va didu tri cac bénh tuy mién (vi du, bénh da xo
cing, bénh viém khép dang théip, bénh hen, bénh tiéu duong typ I, bénh viém rudt, bénh
Crohn, bénh réi loan tuyén gidp tu mién, bénh Alzheimer, bénh viém thén), cac bénh lién
quan t6i dap Gmg viém qua murc (vi du, bénh eczema), di ung, bénh phdi, bénh ung thu (vi
du ung thu tuyén tién liét, bénh ung thu vii, bénh ung thu bach cau, bénh ung thu da tiy)
va mot s& phan ing mién dich (vi dy, phat ban hodc viém da tiép xtic hodc tiéu chay) do
cac phuong phép tri liéu khéc gy ra. Cac hop chét, ché phim va phuong phap duge md ta

trong ban mo ta nay nham dap ing cdc nhu céu nay va cac muc dich khéc nira.
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Bén chat k§ thuit ciia sang ché

Muc dich cta sang ché 1a dé xuét, khong ké nhing cai khac, hop chét c6 cong thirc

I hodc II:

Q A
W L~
o
Y. 5\ R2b
\\Z/‘\N
R2a
RI
I II

hodc mudi dugc dung cua no, trong d6 cac thanh phan cau tao la nhu dugc xac dinh trong
ban md ta nay.

Sang ché con dé xuat duge pham chira hop chat ¢6 cong thtrc I hoac II, hodc mudi
duoc dung ctia no, va it nhat mot chat mang dugc dung.

Sang ché md ta hgp chét ¢ cong thirc I hodc II, hodc muoi duge dung cia nd duoc
str dung dé diéu bién hoat tinh cia mot hodc nhic¢u enzym kinaza (nhu enzym PI3K).

Sang ché con md ta hop chat c6 cong thire I hodc 1I, hodc muoi dugc dung cua no,
duoc st dung dé diéu tri bénh hodc roi loan lién quan dén su biéu hién hodc hoat tinh bat
thuong cia kinaza & bénh nhan.

Sang ché con md ta hop chat ¢6 cong thire I hogc II, hodc mudi dugce dung cua no,
duoc st dung dé diéu tri cc bénh nhu bénh trén co s mién dich, bénh ung thu va cac bénh
vé phoi ¢ bénh nhén.

Séang ché con md ta hop chét c6 cong thtrc I hodc I1, hodc mudi duge dung cua no,
dugc st dung de tri lidu.

Sang ché con md ta hop chat c6 cong thire I hogc II, hode mudi duge dung cua no,
duoc sir dung dé san xuat thudce dé sir dung trong tri lidu.

Mo ta van tat cac hinh vé

Fig.1. CAu truc tinh thé tia X ctia hop chat néu trong vi du 15, bude 5.
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Fig.2. Mang cu tric tinh thé tia X cta hop chat néu trong vi du 15, budc 5.
M6 ta chi tiét sang ché

Sang ché dé xuét, khong ké nhitng céi khac, cac hop chit diéu bién hoat tinh clia
mot hodc nhiéu enzym PI3K va hitu ich, vi du, trong viéc diéu tri cac bénh khac nhau nhu
cac bénh lién quan dén su biéu hién hodc hoat tinh ctia mot hodc nhiéu enzym PI3K. Céac

hop chit theo séng ché bao gdm céc hop chét c6 cong thirc I hodc IT:

9 A
W i
» N
X |
N P sz
G™ N
RZ::‘:
R1
1 IT

hodc mudi dugce dung ctia no, trong do:

A 1a Cr.10 alkyl, aryl, heteroaryl, xycloalkyl, hodc heteroxycloalkyl, mdi nhom tiy
y dugc thé béng 1,2,3,4hodc 5 phén tt thé doc 1ap duogc chon tir halo, Ci-s alkyl, Ca-s
alkenyl, Ca-6 alkynyl, C1.6 haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl, hetero-
xycloalkyl, CN, NO2, OR?, SR?, C(O)RP, C(O)NRCRY, C(O)OR?, OC(O)R®, OC(O)NR°RY,
NRCR¢, NR°C(O)RP, NR¢C(O)OR?, NR°C(O)NR°R?, C(=NR®)RP, C(=NR®)NRR¢,
NRCC(=NR®)NRRY, NR°S(O)R®, NR°S(0)R”, NRCS(0)NRRY, S(O)RP, S(O)NRRY,
S(O)R® va S(O)NR°RY; trong d6 Ci. alkyl, Ca-s alkenyl, Ca.6 alkynyl, aryl, xycloalkyl,
heteroaryl, hodc heteroxycloalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé
ddc 1ap dugc chon tir halo, Ci-6 alkyl, Ca-6 alkenyl, C2-¢ alkynyl, Ci.¢ haloalkyl,
halosulfanyl, CN, NO,, OR?, SR?, C(O)R®, C(O)NRRY, C(O)OR?, OC(O)R®,
OC(O)NRRY, C(=NR®)NR°R¢, NRCC(=NR®)NRRY, NR°RY, NR°C(O)R®, NR°C(O)OR?,
NRCC(O)NRCRY, NR¢S(O)RP, NR°S(O)2R”, NRCS(0);NR¢RY, S(O)R®, S(O)NRRY,
S(0)2R? va S(O)NRRY;

L khong ¢6 mat, hodc L 1a (CR™R™)m, (CR7*R°),0(CR7*R™)q,
(CR7*R°),S(CR7*R™),, (CR72R),S(0)(CR72R™)q, (CR72R),S(0)2(CR7*R™)q,
(CR7*R°),NR7¢(CR7*R"")q, (CR72R7),NR7*C(O)NR”¢(CR"R")q,
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(CR7™R7"),NRC(0)O(CR"R™),, (CR7*R"),NR7*C(=NR7)NR"(CR7*R™),, hodc
(CR72R7%);NR7°S(O)2(CR7*R™®)g;

W 12 N hodc CR?;

X 1a N holic CR*;

Y 12 N ho#dc CR?;

Z 1a N hoidc CRS;

G 1a 0, S, hodc NRY;

R! 12 ORA, SRA, S(O)RA, S(0):RA, NRARE, NRCC(O)NRARE, NRC(O)OR*,
NRCEC(=NRE)NRARB, NRCS(0),RA, NRES(0),NR R4, heteroxycloalkyl, hodc heteroaryl,
trong d6 heteroxycloalkyl hogc heteroaryl nay tuy y dugc thé bang 1, 2, hodc 3 phan tir
thé doc lap dugc chon tir «(Ci4 alkyl)-Cy', halo, Ci.6 alkyl, Ca.6 alkenyl, Ca-s alkynyl, Ci-6
haloalkyl, halosulfanyl, CN, NO2, OR?!, SR*!, C(O)R"', C(O)NR'R¥, C(O)OR?,
OC(O)RP!, OC(O)NR'RY, C(=NR®)NR'R?, NRC!C(=NR¢)NR¢'R¥!, NR¢!R,
NR®!'C(O)RP!, NR®!C(O)OR?!, NR®'C(O)NR®'R, NR'S(O)R"", NRC!S(0),R®!,
NRIS(0),NR'RY, S(O)RP!, S(O)NRC'RY, S(0)R"! va S(O):NR®'RY;

R22 va R% doc 1ap dugce chon tir H, halo, OH, CN, Ci.6 alkyl, Ci.6 haloalkyl, Ca-6
alkenyl, Ca.6 alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroaryl-
alkyl, xycloalkylalkyl va heteroxycloalkylalkyl, trong d6 Ci.s alkyl, Ci-6 haloalkyl, Ca-
alkenyl, Co. alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2,
hodc 3 phﬁn tr thé doc 14p dugc chon tir halo, Ci- alkyl, Ca-6 alkenyl, C2.6 alkynyl, Ci-6
haloalkyl, halosulfanyl, CN, NO,, OR*, SR*, C(O)R", C(O)NR®R®, C(O)OR%,
OC(O)R"2, OC(O)NR?R®, C(=NR®)NR“R%, NR®C(=NR®)NRZR%, NR“*R%,
NR2C(0)R"2, NR2C(0)OR?, NR2C(O)NR“R%, NRS(0)RP?, NR2S(0)2R,
NR2S(0),NR2R%2, S(0)R??, S(O)NR2R®, S(0)R"* va S(0),NR®2R%;

hodc R2 va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao thanh vong
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc vong heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh,

mdi nhém tuy y dugc thé béng 1,2, hodc 3 phﬁn ttr thé doc 1ap duge chon tir halo, Ci-6
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alkyl, Ca-6 alkenyl, Ca.¢ alkynyl, Ci.¢ haloalkyl, halosulfanyl, CN, NOa, OR#, SR*,
C(O)RY2, C(O)NR®R®, C(O)OR?, OC(O)R", OC(O)NR®R®%, C(=NR®)NR*’R%,
NR2C(=NRNRZR%, NR*2R%, NR**C(O)R", NR2C(0)OR?, NR¢2C(O)NR“R®%,
NR2S(0)R?2, NRZS(0)2R"2, NRZS(0)2NRZR¥, S(O)R, S(O)NR®R%, §(0)2R"? va
S(0)NR®2R%;

R3, R4, R® va R% doc 1ap dugce chon tir H, halo, CN, NO, OR?, SR®, C(O)R?,
C(O)NR®R®, C(O)OR®, NR¥R®, NRSC(0O)RP?, NRPS(0)2R, NR%S(0)2NRPRE,
S(0)NRSRE, Cy alkyl, Ca.6 alkenyl, Ca- alkynyl, aryl, xycloalkyl, heteroaryl, hetero-
xycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl, trong
d6 Ci.6 alkyl, Ca-6 alkenyl, Ca. alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl nay tuy y dugc thé
bing 1, 2, 3, 4 hodc 5 phan tir thé doc 18p dugc chon tir Ci6 alkyl, Cishaloalkyl, halo,
CN, OR®, SR, C(O)R?, C(O)NR®R®, C(O)OR?, OC(0O)R?, OC(O)NR®R®, NR¥R®,
NRSC(O)R3, NREC(O)NR®RE, NRC(0)OR?, C(=NR®)NR%R®,
NRSBC(=NR®)NRSR®, S(O)R, S(O)NR®R®, S(0)2R", NR®S(0),RP,
NRS(0),NRSR® va S(0):NRZR®;

R72 va R doc lap duge chon tir H, halo, hodc Ci-salkyl;
R7¢ 1a H hoac Ci.salkyl;

R 13 H, CN, NO, OR¥, SR, S(O):RY, C(O)RY, S(O}NR®“R?¥, hodc
C(O)NRERY;

RA 14 heteroaryl, heteroxycloalkyl, heteroarylalkyl, hodc heteroxycloalkylalkyl,
mdi nhém tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc lap duoc chon tir (Ci4
alkyl)-Cy?, halo, C1.6 alkyl, C2-¢ alkenyl, Ca-6 alkynyl, C1.¢ haloalkyl, halosulfanyl, CN,
NO», OR?!, SR?!, C(O)RP!, C(O)NR*'R%, C(0O)OR?!, OC(O)R®, OC(O)NR®'R,
C(=NR®)NRCRY, NRCIC(=NR®)NR®'R¢, NR®'R, NRCIC(O)RY', NR'C(O)OR?,
NRC!C(O)NRC'RY!, NRCIS(O)R", NRCIS(0)2R?!, NRe'S(O)NR'RY, S(O)R®!,
S(O)NRCRY!, S(0).R"! va S(0)NR¢R%;
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RB va R€ doc 1ap duge chon tir H, Ci.s alkyl, Ca. alkenyl, Ca.¢ alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci. alkyl, Ca-s alkenyl, Ca.s alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc hetero-
xycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap duoc chon
tir C1.6 alkyl, C1.¢ haloalkyl, halo, CN, OR®, SR®, C(O)RY, C(O)NR®R%, C(O)OR®,
OC(O)R, OC(O)NRRE, NR¥R®, NR®C(O)R™, NREC(O)NRSRE, NRSC(O)OR®,
C(=NRHNRSRY, NR®C(=NRHNR“R®, S(O)RYS, S(O)NRSR®, §(0).R", NR®S(0),R,
NR#S(0),NRPRY va S(0)NR“R®;

RF la H, CN, NOs OR®, SR, S(ORRY, C(O)RY, S(0)NR*R¥, hoic
C(O)NRER;

RN 1a H hoac Ci.4 alkyl;

Cy! 1a aryl, heteroaryl, xycloalkyl, hodc heteroxycloalkyl, mdi nhom tuy y duoc
thé bing 1, 2, 3, 4, hotic 5 phan tit thé ddc 1ap duge chon tir halo, Ci. alkyl, Co-6 alkenyl,
Ca.6 alkynyl, Ci-¢ haloalkyl, halosulfanyl, CN, NO, OR?!, SR?!, C(O)RP!, C(O)NR®'RY,
C(O)OR®!, OC(O)R?!, OC(O)NR*'R*, C(=NR®NR'RY, NR¢'C(=NR*)NR*'R*, NRCIRY!,
NR¢!C(O)R!, NR¢'C(O)OR?, NR®'C(O)NRCRY, NR'S(O)RP!, NR'S(0)R"",
NR°IS(0O),NR¢IR?, S(O)RY!, S(O)NR'RY, S(0)R! va S(0)NR®'R;

R2, RY, R® va RY doc 1ap dugc chon tir H, Ci alkyl, Ca-s alkenyl, Ca6 alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci.6 alkyl, Ca.s alkenyl, Ca- alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc hetero-
xycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phéan tir thé doc 1ap dugc chon
tir C 1.6 alkyl, C1.¢ haloalkyl, halo, CN, OR®, SR®, C(O)R, C(O)NR®RY, C(O)OR™,
OC(O)RY, OC(O)NR®R®, NR“R%, NRSC(O)RYS, NRSC(O)NRSR®, NRSC(O)OR®,
C(=NRHNRRS, NRSC(=NRHNRSRE, S(O)R, S(O)NRZRE, S(0),R", NR®S(0)2R”,
NRS(0)NRSRY va S(0)2NR“R®;
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ho#c R® va RY cuing v6i nguyén tr N ma chung gén vao tao ra nhom
heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroaryl, mdi nhém tuy y duoc
thé bing 1, 2, hodc 3 phan tir thé ddc 1ap duoc chon tir Ci6 alkyl, Ci.s haloalkyl, halo, CN,
OR™, SR®, C(O)RY, C(O)NRR®, C(O)OR®, OC(O)R", OC(O)NR®R®, NR“R®,
NRSC(0O)RYS, NRSC(O)NRSRY, NR*C(O)OR?, C(=NRHNRSR®,
NRSC(=NRHNRSRE, S(O)RP, S(O)NRRY, S(0)2R, NR®S(0),R,
NRSS(0)2NRRY va S(0):NR®RY;

Rl RP, Re! va R ddc 1ap dugce chon tir H, Ciu alkyl, Ca.6 alkenyl, Ca.6 alkynyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl
va heteroxycloalkylalkyl, trong d6 Ci.6 alkyl, Ca.¢ alkenyl, Ca.6 alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc hetero-
xycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phdn tir thé doc 1ap dugc chon
tir C1.6 alkyl, C1.¢ haloalkyl, halo, CN, OR*, SR®, C(O)R, C(O)NR®R%, C(O)OR®,
OC(O)R?, OC(O)NRSRE, NRPR®, NR®C(O)R, NRSC(O)NRSRY, NRC(O)OR®,
C(=NRHNRR%, NRC(=NR)NRSRE, S(O)R, S(O)NRESRY, S(0)2R%, NRS(0)2R”,
NRS(0),NRRY va S(0)NRR®;

hodc R°' va RY cung véi nguyén tir N ma ching gan vao tao ra nhém
heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hoac nhém heteroaryl, mdi nhom tuy y dugc
thé bang 1, 2, hodc 3 phan tit thé doc 1ap duge chon tir Ci. alkyl, Ci haloalkyl, halo, CN,
OR®, SR, C(O)R*, C(O)NR®R%, C(O)OR®, OC(O)RY, OC(O)NR®R®, NR“R?,
NREC(0O)RP, NRSC(O)NRPRE, NRSC(O)OR®, C(=NRHNR®R®,
NREC(=NRHNRSRH, S(O)R, S(O)NRPR®, S(0)2R?’, NR®S(0):R”,
NR®S(0),NRSRY va S(0)2NR¥R®;

R22, R"2, R va R% doc lap dugce chon tir H, Ci.s alkyl, C2.6 alkenyl, C2.6 alkynyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Cis alkyl, Cz6 alkenyl, Co alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc hetero-
xycloalkylalkyl nay tury y duoc thé bang 1, 2, 3, 4 hodc 5 phéan tir thé doc lap duoc chon tur
Crs alkyl, Cis haloalkyl, halo, CN, OR®, SR, C(O)R®, C(O)NR®R®, C(O)OR®,
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OC(O)RY, OC(O)NRSR%, NRSRY, NREC(O)R™, NRSC(O)NR™R®, NR*C(O)OR®,
C(=NRHNRESRY, NRSC(=NRHNRSR®, S(O)RY, S(O)NRERY, S(0)2R*?, NR*S(0)2R",
NR¥S(0),NRERY va S(O);NRSR;

hogc R® va R ciing v6i nguyén tir N ma chiing gén vao tao ra nhém hetero-
xycloalkyl c6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroaryl, mdi nhém tuy y dugce thé béng
1,2, hoic 3 phin tir thé doc 14p dugc chon tir Ci.6 alkyl, Ci. haloalkyl, halo, CN, OR®,
SR*, C(O)R, C(O)NR¥R%, C(O)OR®, OC(O)R, OC(O)NR®R®, NR®R®,
NRSC(O)R, NREC(O)NRRE, NRPC(0)OR®, C(=NRHNRSR®,
NRSC(=NRHNRRE, S(O)R, S(O)NR*R®, S(0):R?, NRS(0)R’,
NRS(0),NRSRY va S(0);NR¥R®;

R, R, RS va R doc 1ap dwgc chon tir H, Ci6 alkyl, Ca.6 alkenyl, Ca-s alkynyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl
va heteroxycloalkylalkyl, trong do Ci.6 alkyl, Ca.6 alkenyl, Ca-6 alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc hetero-
xycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan ti thé doc 1ap duge chon
tir C 1. alkyl, C1.¢ haloalkyl, halo, CN, OR®, SR, C(O)RM, C(O)NR®R®, C(O)OR?,
OC(O)RY, OC(O)NRR%, NR“R®, NRC(O)RPS, NRSC(O)NR“R®, NRSC(0O)OR®,
C(=NRHNR®R®, NRSC(=NRHNRSRE, S(O)R, S(O)NRERE, S(0)R", NRPS(0)R”,
NRES(0),NRSRY va S(0),NR“R®;

hodc R® va R® cung v6i nguyén tir N ma ching gAn vao tao ra nhom hetero-
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroaryl, tuy y duoc thé bang 1, 2, hodc
3 phén ttr thé doc 1ap dugc chon tir Ci- alkyl, halo, Ci.¢haloalkyl, CN, OR®, SR®,
C(O)R?, C(O)NR®R®, C(O)OR®, OC(O)R, OC(O)NR®R®, NR“R®, NR®C(O)R,
NRSC(O)NRSRY, NR¥C(O)OR™, C(=NRHNR®R®, NRSC(=NRHNRSR®F, S(O)R,
S(O)NR®R¥, S(0).R™, NRS(0)2RP5, NRS(0):NR“R® va S(0)NR®R®;

Re va Rf doc lap duoc chon tir H, CN, NO, OR®, SR, S(O):R", C(O)R®,
S(0)NRERE va C(O)NRPRY;
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R, RP, R va R% doc 1ap duge chon tir H, Ci.6 alkyl, Ci.¢ haloalkyl, Ca.s alkenyl,
Cas alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl va heteroxycloalkylalkyl, trong d6 Ci-s alkyl, Ci-6 haloalkyl, Cz.¢ alkenyl,
Cas alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl, hodc heteroxycloalkylalkyl nay tuy y duoc thé bang 1, 2, hodc 3 phan tir
thé doc lap dugc chon tir OH, CN, amino, halo, Ci.s alkyl, Ci-s alkoxy, Ci.¢ alkylthio, Ci-
alkylamino, di(C1.6 alkyl)amino, Ci-¢ haloalkyl va Ci.¢ haloalkoxy;

hodc R® va R® cung v6i nguyén tt N ma ching gin vao tao ra nhém
heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroaryl, mdi nhém tuy y duoc thé
béng 1, 2, hodc 3 phﬁn tt thé doc lap dugc chon tr OH, CN, amino, halo, Ci-6 alkyl, Ci-6
alkoxy, Ci. alkylthio, Cis alkylamino, di(Cis alkyl)amino, Ci.¢ haloalkyl va Ci.s

haloalkoxy;
mlal, 2, 3,4,5,6,7, 8,9, hodc 10;
plao, 1,2, 3, hoac 4,
qlao,1,2,3, hodc 4; va
r1a 0 hodc 1.
Theo mdt sb phuong 4n, cac hop chét theo sang ché ¢ cong thirc 1.
Theo mdt s6 phuwong 4an, cac hop chét theo séang ché c6 cong thire I1.

Theo mdt s6 phuong an, A 1a Ci.10 alkyl tuy y duge thé bang 1, 2, 3, 4 hodc 5 phan
tr thé doc l1ap dugc chon tir halo, Ci.6 alkyl, Ca-s alkenyl, Ca-¢ alkynyl, Ci-s haloalkyl,
halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NO,, OR?, SR?, C(O)R®,
C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NRRY, NR°RY, NR°C(O)R®, NR°C(O)OR?,
NRCC(O)NRRY,  C(=NR)R, C(=NR®)NR°R¢, NRCC(=NR$)NRRY, NR°S(O)R”,
NR°S(0):RP, NRS(0);NR°RY, S(O)R®, S(O)NRCRY, S(0)2R" va S(0)NR°RY; trong d6 Ci-
6 alkyl, Ca alkenyl, Ca6 alkynyl, aryl, xycloalkyl, heteroaryl, hodc heteroxycloalkyl nay
tuy ¥ dugc thé bing 1, 2, 3, 4 hodc 5 phan tir thé dc 1ap duge chon tir halo, Ci.¢ alkyl, Ca-
¢ alkenyl, Cazs alkynyl, Ci-s haloalkyl, halosulfanyl, CN, NO2, OR? SR?, C(O)R®,
C(O)NRCR?, C(O)OR?, OC(O)R, OC(O)NRRY, C(=NR®)NRRY, NRCC(=NR®)NR°RY,
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NR°RY, NRCC(O)R®, NRC(O)OR:, NRC(O)NRRY, NR°S(O)R®, NR°S(O)R".
NRES(O);NRERY, S(O)R?, S(O)NRRY, S(0)2R? va S(0)2NRRY.

Theo mot s6 phuong 4n, A 1a aryl, heteroaryl, xycloalkyl, hoac heteroxycloalkyl,
mdi nhém tiy ¥ duoe thé bing 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap duge chon tir halo, Ci.
6 alkyl, Ca-6 alkenyl, Ca.¢ alkynyl, Ci.6 haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl,
heteroxycloalkyl, CN, NO,, OR? SR C(O)RP, C(O)NR°R?, C(O)OR?, OC(O)R®,
OC(O)NRCRY, NR°RY, NRC(O)R°, NR°C(O)OR?, NRCC(O)NRCRY, C(=NR®)R®,
C(=NR®)NRCRY, NR°C(=NR®)NR‘R¢, NR°S(0)RP, NRS(O):R?, NR°S(O)NRRY, S(O)R®,
S(O)NRCRY, S(0):R® va S(0)NR°RY; trong d6 Ci-6 alkyl, Cas alkenyl, Ca- alkynyl, aryl,
xycloalkyl, heteroaryl, hodc heteroxycloalkyl nay tuy y dugc thé bang 1,2, 3,4 hodc 5 phan
ti thé doc 1ap duoc chon tr halo, Ci.s alkyl, Ca.6 alkenyl, Cag alkynyl, Ci.s halo-alkyl,
halosulfanyl, CN, NO, OR? SR% C(O)R®, C(O)NR°R¢, C(O)ORY, OC(O)R®,
OC(O)NRRY, C(=NR®)NRR¢, NRCC(=NR®)NR°R¢, NRR, NRCC(O)R?, NR°C(O)OR?,
NRCC(O)NRR?, NRS(O)RP, NR°S(O):R", NRCS(0)NRRY, S(O)R®, S(O)NRCRY, S(0)R®
va S(0)NR°RY.

Theo mot s& phuong 4n, A 1 aryl hodc heteroaryl, mdi nhém tuy y dugce thé bang
1,2, 3, 4 hodc 5 phan ti thé doc 1ap dugce chon tir halo, Ci.s alkyl, Ca.6 alkenyl, Ca-6
alkynyl, Ci.¢ haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN,
NO,, OR?, SR?, C(O)R?, C(O)NR°R?, C(O)OR?, OC(O)R®, OC(O)NR°R?, NR°RY,
NR°C(O)RP, NR°C(O)OR?, NRCC(O)NRCRY, C(=NR®)R®, C(=NR®)NRRY,
NRCC(=NR®)NR°R¢, NR°S(O)R®, NR°S(0)2R?, NR°S(0):NRR¢, S(O)RP, S(O)NRCRY,
S(0):R® va S(0):NR°RY; trong d6 Ci-6 alkyl, Ca alkenyl, Ca-6 alkynyl, aryl, xycloalkyl,
heteroaryl, hodc heteroxycloalkyl nay tuy y duoc thé bang 1, 2, 3, 4 hodc 5 phan ttr thé
doc 1ap dugce chon tir halo, Ci-6 alkyl, Ca.¢ alkenyl, Ca-6 alkynyl, Ci.6 haloalkyl,
halosulfanyl, CN, NO,, OR?, SR?, C(O)R®, C(O)NRCRY, C(O)OR?, OC(O)R",
OC(O)NRRY, C(=NR®)NR°R?, NRCC(=NR)NRRY, NR°RY, NRCC(O)R®, NR°C(O)OR?,
NR°C(O)NRRY, NR°S(O)R®, NR°S(0)RP, NR°S(0)NRRY, S(O)R®, S(O)NRCRd;
S(0)R va S(O)NRRY.

Theo mot s& phuong an, L khong ¢6 mat.
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Theo mot s& phuong 4n, L 1a (CR72R")m, (CR™R),0(CR7*R™),,
(CR7R7),S(CR7*R"")g, (CR72R""),S(0) (CR7*R™)q, (CR7*R™)pS(0)2(CR™™R ™),
(CRT*R™),NR"(CR7*R™),, (CR7*R"),NR7*C(O)NR’(CR™R™)q,
(CR73R7");NR*C(0)O(CR"R™),, (CR7*R™);NR7°C(=NR7)NR’*(CR"*R™)q, hodic
(CR7R*),NR7°S(0)2(CR7R™),.

Theo mot s6 phuong an, L 1a (CR7*R™)n.
Theo mot sb phuong an, W 1a N.

Theo mot sé phuong an, W 1a CR?.

Theo mét s6 phuong 4n, X 1a N.

Theo mét s6 phuong 4n, X 1a CR*.

Theo mdt s6 phuong 4n, Y 1a N.

Theo mot sé phuong 4an, Y 1a CR®.

Theo mét s6 phuong én, Z 1a N.

Theo mot sé phuong an, Z 1a CRC.

Theo mét s& phuong én, khong qué 2 trong sb cac nhom W, X, Y, hodc Z 1a N.

Theo mot sb phuong én, khdng qua 3 trong $6 cac nhom W, X, Y, hodc Z la N.

Theo mét s6 phuong én, mot trong s cac nhom W va X 1a N.
Theo mot sb phuong én, G 1a O.
Theo mdt sd phuong an, G 1a S.

Theo mot sb phuong an, G 1a NRN.

Theo mot sb phuong 4n, R! 14 heteroaryl tury y duoc thé bang 1, 2, hodc 3 phan tir

thé doc lap duge chon tir (Cis alkyl)~Cy’, halo, Ci.s alkyl, Ca. alkenyl, Ca- alkynyl, Ci-s

haloalkyl, halosulfanyl, CN, NOy, OR®!, SR?!, C(O)R"!, C(O)NR*'R"!, C(O)OR*,
OC(O)RY!, OC(O)NRUIRY!, C(=NR9NRCR, NRE!C(=NR*)NR'R*, NR*'R,
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NR®!C(O)RY, NRS!C(O)OR?, NR®!C(O)NR'R?!, NR!'S(O)R", NR*'S(O)R",
NREIS(O),NREIRY, S(O)RY!, S(O)NRRY, S(O)R®! va S(0)2NR'R".

Theo mdt s6 phuong an, R! 1a NRRE.

Theo mdt sé phuong 4n, R* va R? dc 1ap duge chon tir H va Cis alkyl tuy y
duoc thé bing 1, 2, hodic 3 phan tir thé doc 1ap dugce chon tir halo, Ci6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ci.¢ haloalkyl, halosulfanyl, CN, NOa, OR#2, SR#2, C(O)R"?, C(O)NR“R®,
C(O)OR®, OC(O)R™, OC(O)NRZRE, C(=NRYINRZR®, NRZC(=NRYNRZR®, NR“R™,
NRZC(O)R™, NR2C(0)OR®, NR2C(O)NRZRE, NRZS(0)R™, NR2S(0)R",
NRS(0)NRZRE, S(O)RY, S(O)NRZR, S(0),R™ va S(0)2NRZR®.

Theo mot sb phuong én, it nhat mot trong s6 cac nhom R?® va R?® phai H.

Theo mdt sb phuong &n, R3, R*, R® va R® doc 1ap dugc chon tir H hogc C1.6 alkyl
tuy ¥ duoe thé bing 1,2, 3, 4 hogc 5 phén tir thé doc 1ap duge chon tir Cro6 alkyl, Cis
haloalkyl, halo, CN, OR®, SR, C(O)R", C(O)NR®R®, C(O)OR™, OC(O)R™,
OC(O)NRBR®, NRPR®, NRBC(O)RY, NRPC(O)NR“R®, NRPC(O)OR™,
C(=NR®)NRER®, NREC(=NR)NRSR, S(O)R", S(O)NR“R®, S(0).R%,
NRBS(0),R3, NRSBS(0)2NRSR® va S(0)NRR®.

Theo mot s6 phuong 4n, R? 1a Cr.¢ alkyl tily ¥ dugc thé bang 1,2, 3, 4 hodc 5 phan
tir thé doc 1ap duge chon tir Cius alkyl, Ci¢ haloalkyl, halo, CN, OR®, SR®, C(O)R™,
C(O)NRER®E, C(O)OR™, OC(0)R™, OC(O)NRZR®, NR¥R®, NRSC(O)RY,
NREC(O)NRER®S, NRSC(O)OR®, C(=NR*)NR®R¥, NRSC(=NR¢)NRZRE, S(O)R,
S(O)NRR®E, S(0),R?3, NRZS(0):R, NR¥S(0)NR¥R® va S(O),NRSRE,

Theo mot s6 phuong 4n, mdi nhém R*, R va R la H.
Theo mét sé phuong 4n, mdi nhém R™, R7, R7 va R71a H.

Theo mdt $6 phuong an, RA 13 heteroaryl tuy y dugc thé béng 1,2, 3,4 hodc 5
phén tir thé doc 1ap duge chon tir Ci- alkyl, Ci.6 haloalkyl, halo, CN, OR®, SR®,
C(O)RY, C(O)NRERE, C(O)OR, OC(0)R™, OC(O)NR®R?, NRCRE, NRSC(O)RY,
NRZC(O)NRERES, NRSC(O)OR®, C(=NR)NR“R®, NRC(=NRHNRSR®, S(O)R,
S(O)NRER%, $(0);RS, NRSS(0):R, NRZS(O)NRR® va S(O),NRR®,
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Theo mot sb phuong an, RB va R€ doc 1ap duge chon tir H va Ci alkyl.

Theo mdt sé phuong én, A khong phai 1a phenyl duoc thé & vi tri s6 4 béi halogen.
Theo mdt sb phuong an, r1a 0.

Theo mot sb phuong 4n, r1a 1.

Theo mot ) phuong an, cac hop chét theo sang ché c6 cong thuc Ia, Ib, Ic, Id, e,

IIa, IIb, hodc Ilc:

IIb IIc.

Theo mdt ) phuong an, cac hgp chét theo sang ché co6 cong thue If hodc IId:

) R3 (0] R3 0
R A
Z N ) R4%\ N
A R 2a
RN SN R
R6 R4 R'

If I1d.
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Theo mot sd phwong 4n, cac hop chét theo sang ché c6 cong thirc I, Ta-If, II va Ila-

I1d:

A 14 aryl, heteroaryl, xycloalkyl, hodc heteroxycloalkyl, mdi nhom tuy y dugc thé
bf?mg 1,2, 3,4 hodc 5 phﬁn ttr thé doc 1ap dugc chon tir halo, Ci6 alkyl, Ca-6 alkenyl, Ca.6
alkynyl, C1.¢ haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN,
NO,, OR?, SR?, C(O)RP, C(O)NRCRY, C(O)OR?, OC(O)R?, OC(O)NR°RY, NRR¢,
NR¢C(O)R?, NR°C(O)OR?, NR°C(O)NRRY, C(=NR®RP, C(=NR®)NR‘R¢,
NRCC(=NR®)NRRY, NR°S(O)R®, NRCS(0):RP, NR¢S(0)2NR°RY, S(O)R®, S(O)NRCRY,
S(0):R? va S(0):NRRY; trong d6 Ci.6 alkyl, Ca.6 alkenyl, Ca-s alkynyl, aryl, xycloalkyl,
heteroaryl, hodc heteroxycloalkyl nay tuy y duoc thé béng 1,2,3,4 hodcs phﬁn tt thé
ddc 1ap duge chon tur halo, Ci6 alkyl, Ca- alkenyl, Ca-6 alkynyl, Ci.¢ haloalkyl, halo-
sulfanyl, CN, NO, OR?, SR?, C(O)R", C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NR°RY,
C(=NR®)NRRY, NR°C(=NR®)NRR’, NRCRY, NR¢C(O)R?, NR°C(O)OR?, NR¢C(O)NR°RY,
NRCS(O)RP, NRS(O):RP, NR°S(0)2NRRY, S(O)R®, S(O)NRCRY, S(0)2R" va
S(0)2NR°RY;

R! 12 ORA, SRA, S(O)RA, S(0)2R*, NRRP, NRCC(O)NRARE, NRCC(O)ORA,
NRCEC(=NRE)NRARE, NRCS(0),R*, NRCS(O),NR R, heteroxycloalkyl, hoc heteroaryl,
trong d6 heteroxycloalkyl hodc heteroaryl nay tuy y duoc thé bang 1, 2, hodc 3 phén tit
thé doc 1ap dugc chon tr —(Ci4 alkyl)-Cy', halo, Ci- alkyl, Ca-6 alkenyl, C2-6 alkynyl, Ci-6
haloalkyl, halosulfanyl, CN, NO2, OR?, SR®, C(O)RY!, C(O)NR®'RY, C(O)OR™,
OC(O)RP!, OC(O)NR'R®, C(=NR®)NRC'R, NRC!C(=NR¢)NR®'R¢, NR*'R*,
NRC!C(O)RP!, NR¢'C(O)OR™, NRCIC(O)NRC'RY!, NR°IS(O)R", NR®!S(0),R®!,
NRC'S(0),NRC'R?, S(O)R®!, S(O)NRCRY!, S(O)R"! va S(0)NR¢'R%;

R2 13 H, halo, OH, CN, Ci.s alkyl, Ci-s haloalkyl, Ca-6 alkenyl, Ca-6 alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hoac
heteroxycloalkylalkyl, trong d6 Ci-s alkyl, Ci.6 haloalkyl, C2-6 alkenyl, Caz.¢ alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc
heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2, hodc 3 phan tir thé doc 1ap duge chon
tir halo, Ci. alkyl, Ca-6 alkenyl, Ca-¢ alkynyl, Ci.6 haloalkyl, halosulfanyl, CN, NO», OR?,
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SR®, C(O)R™, C(O)NRZR®Z, C(0)OR2, OC(O)R?2, OC(O)NRZR®, C(=NR*)NR?R®,
NRZC(=NR9NRZR®, NRZR®Z, NRZC(O)R'™, NRZC(0)ORZ, NR“C(O)NR“R®,
NRS(0)RY, NRZS(0):R", NRZS(0),NRZR®, S(O)R?, S(O)NRZR®, S(0):R” va
S(O)NR2RY;

R3, R, R® va R doc 1ap dugc chon tir H, halo, CN, NOa, OR?*, SR®, C(O)R,
C(O)NRSR®, C(O)OR*, NR¥R®, NRSC(0)RP, NRPS(0)2R, NR%S(0),NR*R®,
S(O)NR®R®, C 16 alkyl, Ca-6 alkenyl, Ca. alkynyl, aryl, xycloalkyl, heteroaryl, hetero-
xycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va heteroxycloalkylalkyl, trong do
C1.6 alkyl, Ca-s alkenyl, Ca. alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc heteroxycloalkylalkyl nay tuy y duoc thé
bing 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap duge chon tir Ciu6 alkyl, Ci¢haloalkyl, halo,
CN, OR®, SR®, C(O)R, C(O)NR“R®, C(O)OR®, OC(O)R™, OC(O)NR®R%, NR®R%,
NRSC(O)R?3, NREC(O)NRER®, NR%C(0)OR®, C(=NR®)NR“R®,
NRSC(=NRNRSRE, S(0)R, S(O)NRZR®, S(0)2R", NR®S(0).R",
NRS(0),NRSRE va S(0),NRPRP;

RA 14 heteroaryl, heteroxycloalkyl, heteroarylalkyl, hoac heteroxycloalkylalkyl,
m3i nhém tiy ¥ duge thé bang 1, 2, 3, 4 hodc 5 phan tit thé doc 1ap duge chon tir ~(Cia
alkyl)-Cy’, halo, Ci.s alkyl, C2-¢ alkenyl, C2- alkynyl, C1.6 haloalkyl, halosulfanyl, CN,
NO,, OR?!, SR?!, C(O)R"!, C(O)NR®'R?, C(O)OR, OC(O)R"!, OC(O)NR®'RY,
C(=NR®)NR°'RY, NRC!C(=NR)NR®'R?!, NR*'RY, NRC!C(O)R?', NR®'C(O)OR?,
NRCIC(O)NRC'RY, NR'S(O)R", NR®!'S(0),R"!, NR°'S(0),NR*'RY, S(O)R®,
S(O)NRC'RY!, S(O),R"! va S(O):NR®'RY;

RB va RC doc 1ap dugc chon tir H, Cis alkyl, Ca.¢ alkenyl, Ca-s alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci alkyl, Cz alkenyl, Ca alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc hetero-
xycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap duge chon tir
Ci¢ alkyl, Ci- haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR“R®, C(O)OR®,
OC(O)RY, OC(O)NR*R®, NRESRY, NRSC(O)RP, NRPC(O)NRPR®, NRC(O)OR®,
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C(=NRHNRERY, NRSC(=NRHNRSR, S(O)RS, S(O)NRERY, S(0)2R", NR¥*S(0)2R",
NRES(O),NRERY va S(O)NRSRY;

RE 1a H, CN, NO, OR®, SR, S(ORRY, C(O)RY, S(0)NR“R®, hoic
C(O)NR®RY;

Cy' 1a aryl, heteroaryl, xycloalkyl, hodc heteroxycloalkyl, mdi nhom tuy y dugc
thé bang 1, 2, 3, 4, hodc 5 phan tir thé doc 1ap dugc chon tir halo, Cis alkyl, Ca- alkenyl,
Ca.6 alkynyl, Ci-¢ haloalkyl, halosulfanyl, CN, NOa, OR?!, SR#!, C(O)RP!, C(O)NR®'RY,
C(0)OR?!, OC(O)R?!, OC(O)NR¢'R, C(=NR®)NR®'R%, NR®!C(=NR®)NR®'R!, NR*'R,
NRC!'C(O)RP!, NR¢!C(O)OR™, NRC!C(O)NRC'RY, NR¢'S(O)R!, NR¢!S(0),R,
NR®!'S(0),NR¢!R, S(O)R!, S(O)NR'R, S(O)R"! va S(0):NR'R;

R?, Rb, R® va R¢ doc lap dugce chon tir H, Ci alkyl, Ca alkenyl, Ca-6 alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci- alkyl, Ca-6 alkenyl, Ca- alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc
heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc lap dugc
chon tir C1-6 alkyl, C1.6 haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NRSR®,
C(0)OR*, OC(O)R™, OC(O)NR®R%, NR“R®, NRSC(O)RPS, NRPC(O)NRPR®,
NRSC(0)OR®, C(=NRH)NR*“R®, NRC(=NRHNRSRE, S(O)R", S(O)NRSRY,
S(0)R"S, NR®*S(0)2R", NR® S(0)NRZR® va S(0)NR“RP;

hodc R¢ va RY cling v6i nguyén tit N ma ching gén vao tao ra nhom
heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroaryl, mdi nhom tuy ¥ duge
thé bing 1, 2, hogc 3 phan ti thé doc 1ap duge chon tir Cig alkyl, Ci-ghaloalkyl, halo, CN.
OR?, SR, C(O)R, C(O)NR®R®, C(O)OR®, OC(O)RY>, OC(O)NR*R®, NR®R®,
NR®C(O)RPS, NRSC(O)NR“R®, NRSC(0)OR®, C(=NRHNR“R®,
NRSC(=NRHNRZR®, S(O)R, S(O)NR®RY, S(0)R, NR®S(0)2R,
NRS(0):NR*R® va S(O):NR*R%;

Ra!, RP!, Re! va RY! doc 1ap duge chon tir H, Cre alkyl, Ca-s alkenyl, Ca- alkynyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl
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va heteroxycloalkylalkyl, trong d6 Ci-6 alkyl, Ca- alkenyl, Ca-6 alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc
heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hoac 5 phan tir thé doc lap duoc
chon tir C1.6 alkyl, C1.¢ haloalkyl, halo, CN, OR®, SR®, C(O)RP, C(O)NR*R®,
C(O)OR®, OC(O)R, OC(O)NR*R®, NRSRY, NRSC(O)RPS, NRPC(O)NRPR®,
NRSC(O)OR®, C(=NRHNR“RS, NRSC(=NRHNRSR®E, S(O)RP, S(O)NR®R®,
S(0)RP’, NR®S(0)2R, NRS(0)NRERY va S(0)NR“R®;

hodc R¢! va RY! cung v6i nguyén tir N ma ching gén vao tao ra nhém
heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroaryl, mdi nhém tuy y duge
thé bing 1, 2, hodc 3 phin tir thé doc 1ap duge chon tir Ci.6 alkyl, Ci-shaloalkyl, halo, CN,
OR®, SR®, C(O)R?, C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NRR%, NR“R®,
NRSC(O)RDS, NRSC(O)NRPR®, NRSC(0)OR®, C(=NRHNRSR®,
NRSC(=NRHNRSR®, S(O)R, S(O)NRR®, S(0)2R", NRS(0)2R,
NRSS(0)NRSRY va S(0)NR“R®;

R22, R"2, R va R% doc lap duoc chon tir H, Ci6 alkyl, Ca-s alkenyl, Ca-6 alkynyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl
va heteroxycloalkylalkyl, trong d6 Ci-6 alkyl, Ca-6 alkenyl, Ca.¢ alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc
heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hoac 5 phan tir thé doc 1ap dugc
chon tir C1-6 alkyl, Ci.¢ haloalkyl, halo, CN, OR®, SR, C(O)RP, C(O)NR*“R®,
C(O)OR®, OC(O)R, OC(O)NR®R%, NR¥R®, NRSC(0)RPS, NRSC(O)NR“R®,
NRSC(O)OR?, C(=NRHNRR®, NRSC(=NRHNRSRE, S(O)R, S(O)NR®R®,
S(0)2RP%, NR®S(0):R", NRSS(0),NRSR® va S(0)2NR®R®;

hodc R va R¥ cung v6i nguyén tr N ma ching gén vao tao ra nhém
heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 éanh hodc nhom heteroaryl, mdi nhém tuy y duge
thé bing 1, 2, hodc 3 phan tir thé doc 1ap duge chon tir Ci.6 alkyl, Ci-shaloalkyl, halo, CN,
OR®, SR®, C(O)R?, C(O)NR“R®, C(O)OR®, OC(O)R™, OC(O)NR®R%, NR“R%,
NRSC(O)RPS, NRSC(O)NRPR®, NRSC(0)OR®, C(=NRHNR“R®,
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NRESC(=NROHNRESRY, S(0)RY, S(O)NRSRE, S(0):R%, NRZS(0)2R",
NRESS(O),NRSRE va S(0),NRPRE;

R#3, RY, R® va R® doc 1ap duge chon tir H, Ci6 alkyl, Cas alkenyl, Ca-6 alkynyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci alkyl, Ca-s alkenyl, Ca-s alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl, hodc hetero-
xycloalkylalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap duoc chon tir
Ci alkyl, Ci haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR“R®, C(O)OR®,
OC(O)R?, OC(O)NR®R%, NR“R®, NRSC(O)RP, NRSC(O)NR®R®, NR®C(O)OR®,
C(=NRHNRRS, NRSC(=NRHNRSR®, S(O)R, S(O)NR®R®, S(0)R", NR®S(0):R”,
NRS(0),NRSRY va S(0)2NRR®;

~ hodc R* va R® cung véi nguyén tir N ma ching gin vao tao ra nhém
heteroxycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroaryl, mdi nhom tuy y dugc
thé bing 1, 2, hodc 3 phan tir thé dc 1ap dwoc chon tir Ci.6 alkyl, halo, Ci. haloalkyl, CN,
ORZ, SR®, C(O)RY, C(O)NR*R®, C(O)OR®, OC(O)RY, OC(O)NR®R®, NR“R®,
NREC(O)RPS, NREC(O)NR®R®, NRC(O)OR®, C(=NRHNRSR®,
NRSC(=NRHNRSR®, S(O)R>, S(O)NR®R%, S(0)2R”, NRS(0)2R,
NR®SS(0),NRSRY va S(0)2NRR®;

Re va Rf doc 1ap duoe chon tir H, CN, NOa, OR®, SR™, S(0}R", C(O)R™,
S(0),NRER va C(O)NR¥RY;

RS, RYS, RS va R% doc 1ap duge chon tir H, Cis alkyl, Ci-6 haloalkyl, Ca.¢ alkenyl,
Cas alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl va heteroxycloalkylalkyl, trong d6 Ci.s alkyl. Ci-6 haloalkyl, C2.6 alkenyl,
Ca. alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl, hodc heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2, hodc 3 phan tit
thé doc lap dugc chon tir OH, CN, amino, halo, Ci.¢ alkyl, Ci-s alkoxy, Ci- alkylthio, Ci-6
alkylamino, di(Ci-s alkyl)amino, Ci-6 haloalkyl va Ci.¢ haloalkoxy;
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hoic R® va R% cung voi nguyén tr N ma ching gin vao tao ra nhom
heteroxycloalkyl c6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroaryl, mdi nhom tuy y duge thé
bing 1, 2, hodc 3 phan tir thé doc 1ap duge chon tir OH, CN, amino, halo, Ci-s alkyl, Ci-6
alkoxy, Ci. alkylthio, Cis alkylamino, di(Ci-s alkyl)amino, Cis haloalkyl va Cis

haloalkoxy; va
rla 0 hodc 1.

Theo mot sé phuong 4n, céc hop chit theo sang ché ¢ cong thic I va Ta-If, khi A la
3-flophenyl; R? 1a H; R 1a metyl; va R?, R va R® la H; thi R! khong phéi 12 4-amino-3-
iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl.

Theo mot s& phuong 4n, cac hop chit theo sang ché ¢6 cong thire I va la-If, khi A
12 13-dioxolan-2-yl; R?, R3, R* va R® la H; thi R! khong phai la I-(tert-
butoxycacbonyl)piperidin-4-yl.

Theo mot sb phuong an, cac hop chét theo sang ché co6 cong thirc I va la-If, trong

do R! khong phai 1a nhom pyrazolo[3,4-d]pyrimidin-1-yl duoc thé hodc khdng duoc thé.

Theo mdt sé phuong 4n, cac hop chét theo sang ché c6 cong thirc I va Ia-If, R! khéng

phai 1a nhém piperidinyl dugc thé hodc khong duge thé.
Theo mdt sb phuong an, hop chét c6 cong thue Ta.
Theo mot sb phuong an, hop chét c6 cong thue Ib.
Theo mdt s6 phuwong én, hop chét c6 cong thue Ic.
Theo mdt sé phuong én, hop chét c6 cong thue Id.
Theo mdt sb phuong an, hop chét c6 cong thire Ie.
Theo mdt s6 phuong an, hop chét c6 cong thac If.
Theo mét sé phuong &n, hop chat c6 cong thic Ila.
Theo mot s& phuong én, hop chét c6 cong thie IIb.
Theo mdt s6 phuwong an, hop chét c6 cong thue Ilc.

Theo mdt sb phuong an, hop chét co cong thie I1d.
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Theo modt ) phuong an, cac hop chét theo sang ché ¢6 cong thire 1, Ta-If, II va Ila-
[1d, trong d6 A la xycloalkyl hodc heteroxycloalkyl, mdi nhom tuy y duge thé bang 1, 2, 3,
4 hodc 5 phin tir thé doc 1ap duoc chon tir halo, Ci. alkyl, Ca alkenyl, Ca-s alkynyl, Ci-6
haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NO2, OR?, SR,
C(O)RY, C(O)NRRY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NRRY, NRCC(O)RY,
NR°C(O)OR?, NR°C(O)NRRY, C(=NR®)R’, C(=NR®)NR'RY, NRC(=NR)NR°R¢,
NRES(O)RP, NR°S(0)2R®, NRCS(0);NRRY, S(O)R?, S(O)NRRY, S(0)R® va S(0)NRRY;
trong d6 Cis alkyl, Cas alkenyl, Czs alkynyl, aryl, xycloalkyl, heteroaryl, hoac
heteroxycloalkyl nay tuy y dugc thé béng 1,2,3,4hodc5 phﬁn ttr thé doc lap dugce chon
tir halo, C1.6 alkyl, Ca-6 alkenyl, Ca.¢ alkynyl, Ci-6 haloalkyl, halo-sulfanyl, CN, NO2, OR?,
SR?, C(O)R®, C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NRRY, C(=NR®)NR°RY,
NRCC(=NR®)NRRY, NR°RY, NR°C(O)RP, NRC(O)OR?, NRCC(O)NRCRY, NR°S(O)R",
NR®S(0),R", NRS(0)NRRY, S(O)R®, S(O)NRCRY, S(0)2R" va S(0)2NRR¢.

Theo mdt s6 phuong an, cac hop chét theo sang ché c6 cong thuc I, Ia-If, IT va Ila-
[1d, trong d6 A 14 aryl hodc heteroaryl, mdi nhom tuy y duge thé bang 1, 2, 3, 4 hodc 5 phan
tt thé doc lap dugc chon tr halo, Cis alkyl, Ca.s alkenyl, Ca alkynyl, Ci.¢ haloalkyl,
halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NOz, OR?, SR?, C(O)R®,
C(O)NR°RY, C(O)OR?, OC(O)R?, OC(O)NRRY, NRCRY, NR°C(O)RP, NR°C(O)OR?,
NRCC(O)NRRY,  C(=NR®R®, C(=NR‘3)NR°R“, NRCC(=NR)NRRY, NR°S(O)R",
NRCS(0)2RP, NRS(0):NRRY, S(O)RP, S(O)NRCRY, S(O):R va S(0)NR°RY; trong d6 Ci-
6 alkyl, Ca-¢ alkenyl, Ca-s alkynyl, aryl, xycloalkyl, heteroaryl, hodc heteroxycloalkyl nay
tlly y dugc thé bing 1, 2, 3, 4 hoge 5 phén tr thé doe 1ap duge chon tir halo, Ci-s alkyl, Co.
¢ alkenyl, Ca¢ alkynyl, Ci-s haloalkyl, halosulfanyl, CN, NO, OR?, SR?, C(O)R®,
C(O)NRRY, C(O)OR?, OC(O)R?, OC(O)NR°RY, C(=NR®)NR°R, NRCC(=NR®)NR°RY,
NR°R¢Y, NRCC(O)RP, NR°C(O)OR?, NRCC(O)NRRY, NR°S(O)R®, NR°S(0)2R,
NR°S(0)NR°RY, S(O)R®, S(O)NRCRY, S(0)2R" va S(O)NRRY.

Theo mét s6 phuong 4n, cac hop chit theo sang ché ¢6 cong thire I, Ta-If, I va Ila-
I1d, trong d6 A 1a aryl ty ¥ dugc thé bang 1,2, 3, 4 hodc 5 phén tir thé doc lap duge chon
tir halo, C1. alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ci- haloalkyl, halosulfanyl, aryl, xycloalkyl,
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heteroaryl, heteroxycloalkyl, CN, NO,, OR? SR% C(O)RP?, C(O)NRRY, C(O)OR?,
OC(O)R?, OC(O)NRRY, NR°R¢, NR°C(O)R®, NR*C(O)OR?, NRCC(O)NRR¢, C(=NR®)R®,
C(=NR®)NR°RY, NR°C(=NR®)NRR’, NR°S(0)R?, NRS(0):R?, NR°S(O)NRRY, S(O)R®,
S(O)NRRY, S(0):R® va S(O):NRRY; trong d6 Cis alkyl, Ca- alkenyl, Ca-¢ alkynyl, aryl,
xycloalkyl, heteroaryl, hodc heteroxycloalkyl nay tuy y dugc thé bang 1,2, 3,4 hoac 5 phan
ttr thé doc lap duoc chon tir halo, Ci6 alkyl, Cas alkenyl, Ca. alkynyl, Cis haloalkyl,
halosulfanyl, CN, NO,, OR% SR? C(O)R’ C(O)NR°RY, C(O)OR?, OC(O)R®,
OC(O)NRCRY, C(=NR®)NRRY, NRCC(=NR®)NRRY, NRRY, NR°C(O)R®, NR°C(O)OR?,
NRCC(O)NRRY, NR°S(O)R®, NR°S(O)2R”, NR®S(0)NRRY, S(O)RP, S(O)NRRY, S(O).R"
va S(0),NRR%

Theo mot sb phuong an, céc hop chét theo sang ché ¢6 cong thire 1, Ta-If, II va Ila-
I1d, trong d6 A la phenyl tuy y duogc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc lap duge
chon tir halo, Ci alkyl, Ca alkenyl, Cas alkynyl, Ci-¢ haloalkyl, halosulfanyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NO, OR?, SR?, C(O)R®, C(O)NRRY,
C(O)OR?, OC(0O)RP, OC(O)NRRY, NRRY, NRC(O)RP, NR¢C(O)OR?, NRCC(O)NR°RY,
C(=NR®R®, C(=NR®)NR‘R¢, NRCC(=NR®)NRR?,  NR°S(O)R", NR°S(0)2R®,
NRS(0):NRRY, S(O)R®, S(O)NR°RY, S(O):R" va S(0)NR°RY; trong dé Ci-s alkyl, Ca-s
alkenyl, Ca.¢ alkynyl, aryl, xycloalkyl, heteroaryl, hodc heteroxycloalkyl nay tiry y dugc thé
bing 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap duge chon tir halo, C1. alkyl, Ca-6 alkenyl, C2.6
alkynyl, Ci-6 haloalkyl, halosulfanyl, CN, NO2, OR?, SR?, C(O)R®, C(O)NRRY, C(O)OR?,
OC(O)R?, OC(O)NR°RY, C(=NR®)NR°RY, NRCC(=NR¢)NRRY, NRCR, NRCC(O)R®,
NR¢C(O)OR?, NRCC(O)NRR, NR°S(O)R®, NR°S(O):R, NRCS(0),NRRY, S(O)R®,
“S(O)NRCRY, S(0)2R" va S(0)NR°RY.

Theo mot sb phuong én, cac hop chét theo sang ché co cong thuc I, Ta-If, IT va Ila-
I1d, trong d6 A la phenyl tiy y dugc thé bang 1,2, 3, 4 hodc 5 phdn tir thé doc 1ap dugc
chon tir halo, Ci.¢ alkyl, hodc Ci haloalkyl.

Theo mot sd phuong 4n, cac hop chét theo sang ché c6 cong thuc I, Ta-If, IT va Ila-

I1d, trong d6 A la phenyl.
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Theo mdt sb phuong an, cdc hop chit theo sang ché c6 cong thic I, Ta-If, II va Ila-
I1d, trong d6 A 1a heteroaryl ty y dugc thé béng 1,2, 3,4 hoac 5 phén tr thé doc lap dugc
chon tur halo, Cis alkyl, C2 alkenyl, Cas alkynyl, Ci haloalkyl, halosulfanyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NOz, OR? SR C(O)R®, C(O)NR°RY,
C(O)OR?, OC(0)R?, OC(O)NRRY, NRCRY, NR¢C(O)R?, NRC(O)OR?, NR°C(O)NRCRY,
C(=NR®RP,  C(=NR®)NRRY, NRCC(=NR®)NRCRY,  NR°S(O)R®, NRCS(O)2R®,
NRCS(0):NRRY, S(O)RP, S(O)NRRY, S(0)2R® va S(O):NRRY; trong d6 Ci.e alkyl, Ca-s
alkenyl, C2.¢ alkynyl, aryl, xycloalkyl, heteroaryl, hoac heteroxycloalkyl nay tuy y dugc thé
bing 1, 2, 3, 4 hodc 5 phan tir thé ddc 1ap dugce chon tir halo, Ci-s alkyl, Ca-6 alkenyl, Ca
alkynyl, C1-¢ haloalkyl, halosulfanyl, CN, NO2, OR?, SR?, C(O)RP, C(O)NRRY, C(O)OR?,
OC(O)RP, OC(O)NR°RY, C(=NR®)NR°RY, NRCC(=NR®)NR°RY, NRRY, NRCC(O)R®,
NR¢C(O)OR?, NR°C(O)NRRY, NRCS(O)RP, NR°S(O):R", NRCS(O)NRR¢Y, S(O)R®,
S(O)NRCRY, S(0)2R® va S(O)2NRRY.

Theo mot sé phuong an, cac hop chét theo sang ché c6 cong thire 1, Ta-If, 11 va Ila-
[1d, trong d6 A 1a heteroaryl c6 6 canh tuy y duoc thé béng 1,2,3,4hoac 5 phém ttr thé doc
lap dugc chon tir halo, Ci.6 alkyl, C2.6 alkenyl, Ca-6 alkynyl, Ci.¢ haloaikyl, halo-sulfanyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NO2, OR?, SR?, C(O)R®, C(O)NRRY,
C(0O)OR?, OC(O)R®, OC(O)NRRY, NRRY, NR°C(O)R®, NR°C(O)OR?, NRCC(O)NRCRY,
C(=ENRORP,  C(=NRNRCRY, NRCC(=NR®NRRY,  NR°S(O)R, NR°S(0)2R®,
NRCS(O),NRRY, S(O)R®, S(O)NRR, S(0)R" va S(O):NR°RY; trong dé Ci- alkyl, Ca-6
alkenyl, Ca-¢ alkynyl, aryl, xycloalkyl, heteroaryl, hozc heteroxycloalkyl nay tuy y dugc thé
béng 1,2, 3,4 hodc 5 phén ttr thé doc 1ap duge chon tir halo, Cis alkyl, Ca.¢ alkenyl, Ca.6
alkynyl, C1.6 haloalkyl, halosulfanyl, CN, NO2, OR?, SR, C(O)RP, C(O)NRRY, C(O)OR?,
OC(O)R®, OC(O)NR°RY, C(=NR®)NRRY, NRCC(=NR¢)NRRY, NRR¢, NRCC(O)R®,
NR°C(O)OR?, NR°C(O)NRRY, NR°S(O)RP, NR°S(O)R", NR°S(0)NRRY,  S(O)R®,
S(O)NRCRY, S(0)R® va S(0)NR°R".

Theo mdt ) phuong an, cac hgp chit theo sang ché c6 cong thie 1, Ta-If, II va Ila-
[1d, trong d6 A 1a pyridyl tiy y dugc thé bang 1, 2, hodc 3 phén tt thé doc lap dugc chon
tr halo, C1.6 alkyl, hodc Ci.¢ haloalkyl.
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Theo mot sb phuong an, cac hop chét theo sang ché c6 cong thire I, Ta-If, IT va Ila-
I1d, trong d6 A la heteroaryl 5 canh tuy y dugc thé bang 1, 2 hodc 3 phan tir thé doc lap
duoc chon tir halo, Cr.6 alkyl, Ca-¢ alkenyl, Ca-6 alkynyl, Ci.¢ haloalkyl, halosulfanyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NOz, OR?, SR?, C(O)R?, C(O)NRCRY,
C(O)OR?, OC(O)R?, OC(O)NRR, NRCRY, NR°C(O)R?, NR*C(O)OR?, NRCC(O)NRCRY,
C(=NR®)R®, C(=NR®)NR°R?, NRCC(=NR¢)NR°RY, NR°S(O)R®, NR°S(0)2R?,
NR®S(0),NRRY, S(O)R?, S(O)NRRY, S(0)2R? va S(0)2NRRY; trong d6 Cis alkyl, Ca-6
alkenyl, Ca-¢ alkynyl, aryl, xycloalkyl, heteroaryl, hoic heteroxycloalkyl nay tuy y dugc
thé bing 1, 2, 3, 4 hodc 5 phin tir thé doc 1ap dwgc chon tir halo, Ci-s alkyl, Ca alkenyl,
Ca.¢ alkynyl, C1.¢ haloalkyl, halosulfanyl, CN, NO,, OR?, SR?, C(O)R®, C(O)NRCRd,
C(0O)OR?, OC(O)R®, OC(O)NRRY, C(=NR®)NR°R¢, NRCC(=NR®)NR°RY, NR°RY,
NRCC(O)RP, NR°C(O)OR?, NRCC(O)NRRY, NR°S(O)R®, NR°S(0)2RP, NR°S(O)NRRY,
S(O)R®, S(O)NRCRY, S(O):R" va S(O)2NRRY.

Theo mdt sb phuong &n, cac hop chit theo sang ché c6 cong thirc I, Ta-If, 1T va Ila-
[1d, trong d6 A l1a pyrazolyl tuy y dugc thé bang 1 hodc 2 phan tit thé doc lap dugce chon tlr
halo, C1-6 alkyl, hodc Ci-s haloalkyl.

Theo mat sb phuong éan, cac hqp chét theo sang ché co cong thuc I, Ta-If, IT va Ila-
11d, trong d6 R 12 heteroaryl tity y dugc thé bang 1, 2, hodc 3 phén tir thé doc 1ap dugc
chon tir «(Ci-4 alkyl)-Cy', halo, Ci.6 alkyl, Ca-6 alkenyl, Ca.¢ alkynyl, Ci- haloalkyl,
halosulfanyl, CN, NO,, OR?!, SR?!, C(O)R"!, C(O)NR*'RY, C(0O)OR?!, OC(O)R"',
OC(O)NRCRY, C(=NR®)NR°'RY!, NR®'C(=NR®)NR®'R%!, NR*'RY, NRC!C(O)R",
NRC!C(O)OR?, NR¢'C(O)NR¢'RY, NR¢'S(O)R", NR®'S(0)2R!, NRe!'S(0)NR“R?,
S(O)RP!, S(O)NRC'RY, S(0),R®" va S(O)NR'RY".

Theo mdt sb phuwong an, cac hop chét theo sang ché co6 cong thuc L, Ta-If, IT va Ila-
I1d, trong d6 R! 1a heteroaryl hai vong tiy ¥ duoc thé bang 1, 2, hodc 3 phan ttr thé doc
1ap dugc chon tir «(Ci-4 alkyl)-Cy', halo, Ci.6 alkyl, C2- alkenyl, Ca.¢ alkynyl, Ci-6
haloalkyl, halosulfanyl, CN, NO2, OR*, SR?!, C(O)RY!, C(O)NR®'RY, C(O)OR™,
OC(O)R"', OC(O)NR*'RY, C(=NR®)NR®'R%, NR®'C(=NR®)NR¢'RY!, NR*'R?,
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NRC!C(O)RY!, NR¢!C(O)OR?!, NR'C(O)NRC'RY, NR'S(O)R", NR*'S(0).R",
NRE!S(0),NR'R%, S(O)RY!, S(O)NRC'RY, S(0)2R"! va $(0)2NR*'R*".

Theo mot sb phuong 4n, cac hop chét theo sang ché c6 cong thirc 1, Ta-If, II va Ila-
I1d, trong d6 R! 1a purinyl tiy ¥ dugc thé bang —(Ci4 alkyl)-Cy', halo, Ci-6 alkyl, Ca-s
alkenyl, Ca-¢ alkynyl, C1.s haloalkyl, halosulfanyl, CN, NO», OR?!, SR?!, C(O)RP!,
C(O)NRC'RY!, C(O)OR?!, OC(O)R™, OC(O)NR'RY!, C(=NR®)NR*'R%,
NRC!'C(=NR®)NR'RY, NR¢'R¥, NR®'C(O)R", NR!C(0)OR?!, NR¢!C(O)NR'RY,
NR¢!'S(O)RP!, NR®'S(0)2R"!, NR®'S(0),NR'RY!, S(O)R?!, S(O)NR'RY, S(0).R"!, hodc
S(0O),NR¢R?.

Theo mot sb phuong 4n, cac hop chét theo sang ché co cong thire I, Ta-If, IT va Ila-
I1d, trong d6 R' 1a ORA, SRA, S(O)R*, S(O)RA, NRARP, NRCC(O)NR”RP,
NRCC(0)ORA, NRCC(=NRE)NR*RP, NRES(0),RA, hoic NRCS(O)2NRR™.

Theo mot sb phuong an, cac hop chét theo sang ché ¢c6 cong thtre I, [a-If, 1I va Ila-

[1d, trong d6 R' 1a NRAR®.

Theo mdt sé phuong an, cac hop chét theo sang ché co6 cong thirc I, Ta-If, IT va Ila-
I1d, trong d6 R? 1a heteroaryl tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc lap
duoc chon tir ~(Ci-s alkyl)-Cy', halo, Ci.s alkyl, Ca-6 alkenyl, Cz-6 alkynyl, Ci-¢ haloalkyl,
halosulfanyl, CN, NO,, OR?®!, SR*!, C(O)RY!, C(O)NR'RY, C(0)OR?, OC(O)R",
OC(O)NRC'RY!, C(=NR®)NR®'RY, NRC!C(=NR¢)NRCRY, NR'RY, NR¢!C(O)R",
NRC!'C(O)OR?!, NR¢'C(O)NR'RY, NRCIS(O)RP!, NR®'S(0).R"!, NRe'S(0)NR*'R,
S(O)R®!, S(O)NRC'RY, S(O):R"' va S(O)2NRe'R4L

Theo mot sé phuong 4n, cac hop chét theo sang ché c6 cong thire I, Ta-If, 1T va ITa-
I1d, trong d6 R* 1 heteroaryl hai vong tiry y dugc thé bing 1, 2, 3, 4 hodic 5 phan ti thé
doc 1ap dugc chon tr —(Ci4 alkyl)-Cy', halo, Ci.6 alkyl, Ca.¢ alkenyl, Ca-6 alkynyl, Ci-6
haloalkyl, halosulfanyl, CN, NO,, OR*, SR2!, C(O)RP!, C(O)NRCIR‘“, C(O)OR?!,
OC(O)R”', OC(O)NRCRY!, C(=NR®)NR®'R?, NR*'C(=NRYNR*'R%, NRe'RY,
NR!C(O)RP!, NR°!C(0)OR?!, NR'C(O)NR®'RY', NR*'S(O)R®", NR¢IS(0):R",
NRCIS(0),NRE'RY, S(O)RY!, S(O)NR'RY, $(0)2R"! va S(O):NRR.
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Theo mdt s6 phuong én, cac hop chét theo sang ché ¢6 cong thirc 1, Ta-If, Il va Ila-
IId, trong d6 R* 1a purinyl tuy y duoc thé bang 1 hoic 2 phan tir thé doc lap duge chon tur
—(C14 alky])-Cy', halo, Ci.6 alkyl, C2.6 alkenyl, Ca.6 alkynyl, Ci.6 haloalkyl, halosulfanyl,
CN, NO,, OR?!, SR®!, C(O)R", C(O)NR®'RY, C(O)OR?, OC(O)RP!, OC(O)NR®'R®,
C(=NR®)NR°RY, NRC!'C(=NR®)NR¢'R, NR*'R*, NRC!C(O)RP', NR®'C(O)OR?!,
NR®'C(O)NR¢'RY, NR¢'S(O)R", NR®'S(0):R", NRCIS(0)NRC'RY!, S(O)R,
S(O)NR®'R?, S(0):R"! va S(O)NRCRY. .

Theo mot sb phuong én, cac hop chét theo sang ché c6 cong thue I, Ta-If, IT va Ila-
[1d, trong d6 R* 1a purinyl tay y duoc thé bé“mg 1 hoac 2 phén ttr thé doc 1ap dugc chon tir
Cis alkyl, Ci.¢haloalkyl, NRSRY, NRSC(O)RP, NRSC(O)NRSRY, NR®C(O)OR®,
NRPSC(=NRHNRSR®, NR®S(0)R, NRSS(0)NRSR® va S(O)NR®R®.

Theo mdt s6 phuong an, cac hop chét theo séng ché co6 cong thie I, Ia-If, II va Ila-

11d, trong d6 R 1a nhom c6 cong thire sau:

“‘éﬁ} e,
N"H

hoéc

Theo mdt s& phuong an, R* duge chon tir nhém c6 cong thuc sau:

A e
k ) )\ )'\t[> D
N ’HO N H,F N H
0 CL
fjﬁ s
kN/N ] N/ [l:li>

H va

£

Theo mdt s6 phuong an, cac hop chét theo sang ché co6 cong thue I, Ia-If, I va [Ta-
11d, trong d6 R* 1a heteroaryl hai vong tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phan tir thé
doc 1ap duge chon tir —(Ci-4 alkyl)-Cy?, halo, Ci.¢ alkyl, C2-6 alkenyl, C2.¢ alkynyl, Ci-6
haloalkyl, halosulfanyl, CN, NO, OR?!, SR*, C(O)R"!, C(O)NR“'R%, C(O)OR?,
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OC(O)R", OC(O)NR®'RY!, C(=NR®NRZR?, NR*!C(=NR*)NR°'R*', NR*'R*,
NRCIC(O)R?!, NRP'C(O)OR?!, NRC!C(O)NRRY, NRE'S(O)R®!, NR*'S(O):R",
NR®IS(0)NRCRE!, S(O)RP, S(O)NRC'RY, S(O)R® va S(0)2NR'R".

Theo mét sd phuong an, cac hop chét theo sang ché c6 cong thire 1, Ta-If, II va Ila-

11d, trong d6 RB va R ddc 1ap duoc chon tir H va Ci.s alkyl.

Theo mot s& phuong 4n, cac hop chét theo sang ché c6 cong thic I, Ta-If, 1T va Ila-
I1d, mdi nhém R® va R¢ 1a H.

Theo mot sb phuong 4an, cac hop chét theo sang ché c6 cong thirc I, Ta-If, IT va Ila-
I1d, trong d6 R?* 1a H, halo, OH, CN, Ci-6 alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl, hodc Ca-6
alkynyl, trong d6 Ci. alkyl, Ci.¢ haloalkyl, Ca-6 alkenyl, hogc Ca. alkynyl nay tay y duoc
thé bing 1, 2, hogc 3 phan tir thé doc 1ap dugce chon tir halo, Ci-s alkyl, Ca6 alkenyl, Ca-
alkynyl, C1.6 haloalkyl, halosulfanyl, CN, NO», OR?, SR, C(O)R"2, C(O)NR*R®,
C(0)OR®, OC(O)R", OC(O)NR®R®, C(=NR®)NR®R®, NR2C(=NR)NRZR%, NR“R®,
NR2C(0)R"2, NR2C(O)OR?, NR2C(O)NRZR%, NR*2§(O)R", NR<S(0)2R",
NR2S(0),NRZR%, S(O)R"?, S(O)NRZR%, S(0)2R"? va S(0):NR®R®.

Theo mdt sb phuong an, cac hop chét theo sang ché c6 cong thuc I, Ia-If, I va Ila-
[1d, trong d6 R* 1a halo, OH, CN, C1.6 alkyl, Ci.¢ haloalkyl, C2-6 alkenyl, hodc Caz-6
alkynyl, trong d6 Ci.s alkyl, C1.¢ haloalkyl, Ca- alkenyl, hodc Ca.6 alkynyl nay tuy y dugc
thé bing 1, 2, hodc 3 phan tir thé doc 18p dugc chon tir halo, Ci.¢ alkyl, Ca-s alkenyl, Ca-6
alkynyl, C1.¢ haloalkyl, halosulfanyl, CN, NO», OR2, SR, C(O)R"2, C(O)NRR®,
C(0)OR?, OC(O)R"?, OC(O)NR®2R%, C(=NR®)NR®R®, NRC(=NR)NRR, NR“R%,
NR2C(0)RY2, NR2C(O)OR?, NR2C(O)NR2R%, NR2S(O)R, NR2S(0)2R"?,
NR2S(0)NRZR%?, S(O)R", S(O)NR®R%, S(0).R"* va S(0)2NR®?R®.

Theo mot sb phuong 4an, cac hop chét theo sang ché c6 cong thuc I, Ta-If, II va Ila-
I1d, trong d6 R?* 1a H, halo, OH, CN, Ci-6 alkyl, C1.6 haloalkyl, Ca-6 alkenyl, hoac Ca
alkynyl.

Theo mdt sb phuong an, cac hop chit theo sang ché c6 cong thue I, Ta-If, II va Ila-

[1d, trong d6 R?* 1a Ci- alkyl.
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Theo mdt sé phuong an, cac hop chét theo sang ché c6 cong thuc I, Ta-If, II va Ila-

I1d, trong d6 R* 1a metyl hodc etyl.

Theo mot sb phuong an, cac hop chit theo sang ché c6 cong thuc I, Ta-If, II va Ila-
T1d, trong d6 R? 14 halo, CN, NOa, OR®, SR®, C(O)RM, C(O)NR®R®, C(O)OR®,
NRSRS, NREC(O)RP3, NRS(0)2R”, NRSS(0),NRPRE, S(0)NRSR®, Ci.6 alkyl, Cas
alkenyl, Ca.6 alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl va heteroxycloalkylalkyl, trong d6 Ci- alkyl, C2-6
alkenyl, Ca.¢ alkynyl, afyl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl,
heteroarylalkyl, xycloalkylalkyl hoac heteroxycloalkylalkyl nay tuy y dugc thé bang 1, 2,
3,4 hodc S phén tr thé doc 1ap duge chon tir Ci6 alkyl, Ci-6 haloalkyl, halo, CN, OR®,
SR, C(O)RY, C(O)NRPR®, C(O)OR®, OC(O)R", OC(O)NR®R®, NR®R®,
NRSC(O)R?, NREC(O)NR“R®, NRSC(O)OR®, C(=NR®)NR“R®,
NRSC(=NR®)NR@R®, S(O)R™, S(O)NR*R®, S(0)2RP?, NR3S(0):R",
NRSS(0):NRR® va S(0):NR®R®,

Theo mdt sb phuwong an, cac hop chét theo sang ché co cong thire I, Ta-If, IT va Ila-
[1d, trong d6 R 1a H, halo, CN, NO», OR?, SR®, C(O)R", C(O)NR*R®, C(O)OR™,
NRSRE, NRSBC(0)R, NRSS(0):R?, S(0)2NR*R® hodc Ci-6 alkyl, trong d6 Ci alkyl
nay tuy ¥ duge thé bing 1, 2, 3, 4 hodc 5 phan ti thé doc lap dugc chon tir halo, CN,
OR®, SR®, C(O)R?, C(O)NR*R®, C(0O)OR®, OC(O)R™, OC(O)NRR®, NR“R®,
NRSC(0)R, NREC(O)NRZR®E, NRSC(0)OR®, C(=NR)NRZR®,
NREC(=NRNRSRE, S(O)R, S(O)NR®RE, S(0)R, NRS(0)R? va S(O)2NRZR®.

Theo mot sb phuong 4n, cac hop chét theo sang ché ¢6 cong thuc L, Ta-If, IT va Ila-

11d, trong d6 R3 1a H hodc Ci.6 alkyl.

Theo mdt sd phuong &n, cac hop chit theo sang ché c6 cong thuc L, Ia-If, II va Ila-

I1d, trong d6 R? 1a C.6 alkyl.

Theo mdt ) phuong an, cac hop chit theo sang ché c6 cong thie I, Ta-If, IT va Ila-

[1d, trong d6 R? 1a metyl.
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Theo mot s& phuong an, cac hop chét theo sang ché c6 cong thirc I, Ta-If, 1T va Ila-

11d, trong d6 R*, R’ va R® ddc 14p dugc chon tir H, halo, Ci- alkyl hodc Ci.¢ haloalkyl.

Theo mdt sb phuong &n, cac hop chét theo sang ché c6 cong thuc I, Ta-If, II va Ila-

I1d, trong d6 mdi nhém R*, R® va R° 1a H.

Theo mdt sb phuong &n, cac hop chét theo sang ché c6 cong thic I, Ta-If, 11 va Ila-

I1d, trong d6 R* 1a H.

Theo mot s6 phuong an, cac hop chat theo sang ché c6 cong thirc I, Ta-If, 1T va Ila-

I1d, trong d6 R 1a H.

Theo mot sb phuong én, cac hop chét theo sang ché c6 cong thie I, Ta-If, IT va Ila-

[1d, trong d6 RS 1a H.

Theo mdt s6 phuong én, hop chét theo sang ché c6 cong thirc Ig hogc Ile:

Ig Ile.

Theo mdt s6 phwong an, cac hop chét theo sang ché c6 cong thuc Ig va Ile, trong do

R! 1a theo phuong 4n bét ky trong sb cac phuong an da néu trén day dbi voi RL.

Theo mot sb phuong an, cac hop chét theo séng ché co cong thic Th hogc IIf:

Ih IIf.

Theo mdt sb phuong &n, cac hop chét theo sang ché c6 cong thirc Th va IIf, RA 1a

theo phuong an bét ky trong sb cac phuong an da néu trén day dbi vai RA.

Theo mot sb phuong &n, hop chit theo sang ché c6 cong thure Ii hodc Ilg:
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i Ilg.

trong d6 R® va R? doc 14p dugc chon tir H, Cis alkyl, Ci-6 haloalkyl, halo, CN,
OR, SR®, C(O)RY, C(O)NRER®, C(O)OR, OC(O)R™, OC(O)NRER*, NR“R*,
NREC(O)R, NREC(O)NRERY, NRSC(O)OR™, C(=NROINRSR,
NREC(=NRINRERS, S(O)RY, S(O)NRERY, S(0)RY, NR*S(0)R",
NRES(0):NRERE va S(O);NRERE.

Theo mot sb phuong éan, R® va R® doc 1ap duge chon tir H, Ci6 alkyl, Ci-
¢ haloalkyl, NR®R®, NRSC(O)RY, NRESC(O)NRSRE, NRSC(0O)OR®,
NRSC(=NRHNR®R®, NRSS(0)R? va NR® S(0)NRSR®.

Theo mdt sb phuong én, R® va R® doc lap duge chon tir Hva Cis alkyl.

Theo mot sé phwong an, cac hop chét theo séng ché co cong thirc Ig-Ti va Ile-llg,

trong do A 1a theo phuong an bat ky trong sb cac phuong an dd néu trén day d6i voi A.

Theo mot sé phwong an, cac hop chét theo sang ché co cong thirc Ig-Ti va Ile-llg,

trong d6 R? 1a theo phuong an bét ky trong s6 cac phuong an da néu trén day d6i voi R,

Theo mdt sd phuwong an, cac hop chét theo sang ché c6 cong thire Ig-Ti va Ile-Ilg,

trong d6 R** 1a theo phuwong an bAt ky trong s céc phuong an da néu trén day ddi véi R%,

Theo mdt s& phuong én, cac hop chét theo séang ché c6 cong thue Ig-Ti va Ile-llg,

trong d6 R 1a theo phuong an bAt ky trong s6 cdc phuong 4n da néu trén day ddi véi RE.

Theo mdt sb phuong an, cac hop chét theo sang ché c6 cong thure If hodc I1d, trong

do:
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A 14 aryl hodc heteroaryl, mdi nhom tuy y duoe thé bang 1, 2, hodc 3 phan tir thé
doc 1ap duge chon tir halo, Ci alkyl, Ci-6 haloalkyl, CN va OR?

R! 1a NRAR® hodc heteroaryl; trong d6 hetereoaryl nay tuy y duogc thé bang 1, 2,
hodc 3 phén tit thé doc 1ap duoc chon tir halo, Cis alkyl, Ci.¢ haloalkyl, CN va OR?!;

R?%1a C1.6 alkyl;

R3, R*, R® va RS doc lap duge chon tir H, halo, CN, NO», OR® va Ci alkyl; trong
d6 Ci.6 alkyl nay tiry y duoc thé bang 1, 2, 3, 4 hodc 5 phén tir thé doc 1ap duoc chon tir
halo;

RA 13 heteroaryl, tuly ¥ dugc thé bang 1,2, 3, 4 hodc 5 phan tir thé doc 18p dugc chon
tir halo, C1.6 alkyl, CN, OR® va NR¢'R";

RE 1a H;

mdi R?® ddc 1ap duge chon tir H va Ci6 alkyl;

mdi R*!, Re! va RY! doc 1ap duge chon tir H va Ciug alkyl, trong d6 Cis alkyl nay tuy
y dugc thé bﬁmg 1,2,3,4hodc S phé“m tr thé doc 1ap duge chon tir halo; va

mdi R® doc 1ap duge chon tir H va Cig alkyl, trong d6 Ci.6 alkyl nay tuy vy duoc
thé béng 1,2,3,4hoac 5 ph?m tr thé doc 1ap duge chon tir halo.

Theo mdt sé phuong an, cac hop chét theo sang ché c6 cong thirc If hogc I1d, trong
do:

A 14 phenyl, heteroaryl 5 canh hodc heteroaryl 6 canh, mdi nhom tuy y duogc thé
bing 1, 2, hodc 3 phn tur thé doc 1ap dwoc chon tir halo, Ci-6 alkyl, Ci-s haloalkyl, CN va
OR%;

AAAS

Ne N
D
N~ N

R!1aNRARB hoac NH2

R?21a Ci alkyl;
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R3, R*, RS va R® doc 1ap dugce chon tir H, halo, CN, NOa, OR® va Cy.¢ alkyl; trong
do6 Ci-6 alkyl nay tuy y duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap duogc chon tur
halo;

RA duoc chon tir nhdm cé cong thire sau:

> Nw: N, NN: N,
[ > * HO&?& F)L?L},f

NT XN
mm DR
N~ N N~ N

H va H,

RB1a H;
mdi R® doc lap duge chon tir H va Ci alkyl; va

mdi R® doc 1ap duge chon tir H va Ci.s alkyl, trong d6 Ci.6 alkyl nay tuy y dugc thé
bing 1, 2, 3, 4 hodc 5 phén tir thé doc 1ap duge chon tir halo.

Ciing hiéu duogc réng, mot s6 du hiéu nhét dinh theo sang ché, ma dé o rang, duge
md ta trong cac phuong an riéng biét, cling ¢o thé dugc dé xuét dudi dang két hop thanh
mot phuong én riéng 1é. Nguogce lai, cac d4u hiéu khac nhau cia sdng ché, ma dé ngin gon,
duoc mo ta trong mot phuong an riéng 1€, co thé ciing dugc dé xuét riéng 1€ hodc dudi dang

két hop thay thé thich hop bat ky.

O cac chd khac nhau trong ban mo ta sang ché nay, cac phan tir thé lién két dugc md
ta. Dac biét 1a, sang ché dy dinh ring mdi phén tit thé lién két bao gdm ca cac dang thuan
va dang nghich cia phdn tir thé lién két. Vi du, -NR(CR’R™)r- bao gdm ca dang -
NR(CR'R> )s- va -(CR’R”*)aNR-. Trong trudng hop chu tric ro rang can mot nhom lién
két, thi cac bién thé lién két Markush dugc liét ké cho nhom d6 duge hiéu 12 nhom lién két.
Viduy, néu clu trac nay cAn nhém lién két va dinh nghia nhém Markush cho bién thé do liét
ké “alkyl” hodc “aryl” thi ¢6 thé hiéu rang “alkyl” hodc “aryl” 14n luot 12 nhom alkylen

hodc nhom arylen lién két.
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Thuét ngit “n canh” trong do n la s6 nguyén thuong dung dé chi s6 nguyén tr tao
vong trong gde, trong d6 s& nguyén tir tao vong nay la n. Vi dy, piperidinyl 1a mot vi du vé
vong heteroxycloalkyl 6 canh, pyrazolyl 1a mot vi du vé vong heteroaryl 5 canh, pyridyl 1a
mot vi du vé vong heteroaryl 6 canh va 1,2,3,4-tetrahydro-naphtalen 1a mot vi du vé nhom

xycloalkyl 10 canh.

Nhu duoc st dung trong ban md ta, thuét ngit “alkyl” dung dé chi nhém hydrocacbon
no mach thang hoic mach nhanh. Vi du vé nhém alkyl bao gdbm metyl (Me), etyl (Et),
propyl (vi du, n-propyl va isopropyl), butyl (vi du, n-butyl, isobutyl, sec-butyl, t-butyl),
pentyl (vi dy, n-pentyl, isopentyl, sec-pentyl, neopentyl) va cdc nhom twong ty. Nhom alkyl
¢6 thé chira 1 dén khodng 20, 2 dén khoang 20, 1 dén khoang 10, 1 dén khoang 8, 1 dén
khoang 6, 1 dén khoang 4, hoic 1 dén khoang 3 nguyén tir cacbon.

Nhu duge st dung trong ban mo6 ta, “alkenyl” dung dé chi nhom alkyl c6 mot hodc
nhidu lien két doi cacbon-cacbon. Vi du vé nhém alkenyl bao gbm etenyl, propenyl,

xyclohexenyl va cdc nhom tuong tu.

Nhu duoc st dung trong ban mo ta, “alkynyl” dung dé chi nhom alkyl c6 mdt hodc
nhiéu lién két ba cacbon-cacbon. Vi du vé cac nhom alkynyl bao gom etynyl, propynyl va

cac nhom tuong tu.

Nhu duoc st dung trong ban md ta, “haloalkyl” dung dé chi nhom alkyl c6 mot hodc
nhidu phan tir thé halogen. Vi du vé cac nhom haloalkyl bao gdm CF3, CoFs, CHF,, CCls,
CHCl,, C2Cls va cac nhom tuong tu.

Nhu duoc st dung trong ban md ta, “halosulfanyl” dung dé chi nhom Iuu huynh co6
mdt hodc nhidu phan tir thé halogen. Vi du vé c4c nhom halosulfanyl bao gbdm cic nhom
pentahalosulfanyl nhu SFs.

Nhu dugce st dung trong ban mo ta, “aryl” dung dé chi cac hydrocacbon thom mot
vong hodc nhiéu vong (vi du, ¢6 2, 3 hodc 4 vong dung hgp) nhu, vi du, phenyl, naphtyl,
antraxenyl, phenantrenyl, indanyl, indenyl va cac nhém tuong ty. Theo mot sd phwong én,

nhém aryl c6 tir 6 dén khoang 20 nguyén tir cacbon.
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Nhu dugce st dung trong ban md ta, “xycloalkyl” dung dé chi hydrocacbon vong
khong thom bao gdm nhém alkyl, alkenyl va alkynyl dugc tao vong. Céac nhom xycloalkyl
¢6 thé bao gdbm nhom mot vong hodc nhidu vong (vi du, c6 2, 3 hodc 4 vong dung hop) va
vong xoan. Cac nguyén tir cacbon tao vong cia nhom xycloalkyl ¢ thé thy y dugc thé bang
oxo hodc sulfido. Nhom xycloalkyl cling bao gom xycloalkyliden. Vi du vé nhém
xycloalkyl bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclopentenyl, xyclohexenyl, xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl,
norcarnyl, adamantyl va cac nhom tuong tu. Cling dugc bao gdm trong dinh nghia vé
xycloalkyl la cac gbc c6 mot hodc nhidu vong thom duge dung hop (tc la, co lién két
chung) vé6i vong xycloalkyl, vi du, cac dan xuét benzo hoic thienyl cua xyclopentan,
xyclopenten, xyclohexan va cdc nhom tuong t. Nhom xycloalkyl chia vong thom dung
hop co thé duoc lién két nho nguyén tir tao vong bét ky bao gdm nguyén tur tao vong trén

vong thom dung hop.

Nhu duge st dung trong ban mo ta, “heteroaryl” dung dé chi di vong thom ¢0 it nhét
mot thanh phan vong 1a nguyén tir khic loai nhu luu huynh, oxy, hodc nito. Cdc nhoém
heteroaryl bao gdm hé¢ mot vong va nhidu vong (vi du, ¢6 2, 3 hodc 4 vong dung hop). Vi
du vé nhom heteroaryl bao gdm, nhung khoéng gidi han ¢, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl,
pyryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl,
tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl, purinyl, carbazolyl,
benzimidazolyl, indolinyl va cic nhom tuong tu. Vi du vé& cac nhom heteroaryl hai vong
bao gém, nhung khong giéi han 6, purinyl, indolyl va cdc nhom tuong tu. Theo mét s6
phuong an, nguyén tr N tao vong bét ky trong gdc heteroaryl co thé dugc thé bang oxo.
Theo mot s6 phuong én, nhom heteroaryl co6 1 dén khoang 20 nguyén tir cacbon va theo
cac phuong an khac la 3 dén khoang 20 nguyén tir cacbon. Theo mot s6 phwong an, nhém
heteroaryl chtra 3 dén khoang 14, 4 dén khoang 14, 9 dén khoang 10, hoac 5 dén 6 nguyén
tir tao vong. Theo mot s& phuong an, nhom heteroaryl ¢ 1 dén khoang 4, 1 dén khoang 3,

hosic 1 dén 2 nguyén tir khac loai.
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Nhu dugc st dung trong ban md ta, “heteroxycloalkyl” dung dé chi cac di vong
khéngthonlcéInéthoécrﬂﬁélnguyélukkhécloaiwu)Véngrﬁnrnguyént&()gN;hoécS.
Cé4c nhom heteroxycloalkyl bao g6m hé mot vong va nhiéu vong (vi du, ¢6 2, 3 hodc 4 vong
dung hop) cling nhu vong xo04n. Vi du vé cac nhom “heteroxycloalkyl” bao gdm
morpholino, thiomorpholino, piperazinyl, tetrahydrofuranyl, tetrahydrothienyl, 2.3-
dihydrobenzofuryl, 1,3-benzodioxol, benzo-1,4-dioxan, piperidinyl, pyrolidinyl,
isoxazolidinyl, isothiazolidinyl, pyrazolidinyl, oxazolidinyl, thiazolidinyl, imidazolidinyl
va cdc nhom tuong tu. Cac nguyén tir cacbon va cac nguyén t&r khéc loai tao vong trong
nhom heteroxycloalkyl co thé tuy y duoc thé bang oxo hoidc sulfido. Cling dugc bao gdm
trong dinh nghia vé heteroxycloalkyl 12 cac gbe c6 mdt hodc nhiéu vong thom duoc dung
hop (tace 1a, co lién két chung) véi vong di vong khong thom, vi du, cac dan xuit di vong
ctia phtalimidyl, naphtalimidyl va benzo. Nhom heteroxycloalkyl c6 thé dugc lién két nho
nguyén tir cacbon tao vong hodc nguyén tu khéc loai tao vong. Nhom heteroxycloalkyl
chira vong thom dung hop c6 thé duge lién két nho nguyén tf tao vong bét ky bao gdm
nguyén ti tao vong trén vong thom dung hgp. Theo mot s6 phuong 4n, nhom
heteroxycloalkyl nay chira 1 dén khoang 20 nguyén tir cacbon va theo cac phuong an khac
1a 3 dén khoang 20 nguyén tir cacbon. Theo mot s& phuwong an, nhom heteroxycloalkyl chira
3 dén khoang 14, 4 dén khoang 14, 3 dén khoang 7, hodc 5 dén khoang 6 nguyén tu tao
Vbng.TheornOtséphuongén,nhénlheuxoxyckxﬂkylcé],dénkhoéng431 dén khoang 3,
hodc 1 dén 2 nguyén tt khac loai. Theo mét s6 phuong 4n, nhom heteroxycloalkyl nay chua
tir 0 dén 3 lién két doi hodc lién két ba. Theo mot s6 phuong an, nhém heteroxycloalkyl
nay chira tir 0 dén 2 lién két doi hodc lién két ba.

Nhu duoc st dung trong ban mo ta, “halo” ho#c “halogen” bao gém flo, clo, brom
va iot.

Nhu duoc st dung trong ban mo ta, “arylalkyl” dung dé chi alkyl duge thé bang aryl
va “xycloalkylalkyl” dung dé chi alkyl duoc thé bang xycloalkyl. Vi du vé nhém arylalkyl
la benzyl.
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Nhu duogc st dung trong ban md ta, “heteroarylalkyl” dung dé chi alkyl duoc thé
bang heteroaryl va “heteroxycloalkylalkyl” dung dé chi alkyl dugc thé bang

heteroxycloalkyl.
Nhu duoge st dung trong ban mo ta, “amino” dung dé chi NH,.

Nhu duoc st dung trong ban mo ta, “alkoxy” dung @& chi nhom —O-alkyl. Vi du vé
nhém alkoxy bao gdm metoxy, etoxy, propoxy (vi du, n-propoxy va isopropoxy), t-butoxy

va cac nhom tuong tu.
Nhu duoge st dung trong ban md ta, “haloalkoxy” dung dé chi nhom —O-(haloalkyl).

Nhu duge st dung trong ban md ta, “alkylthio” dung dé chi nhom —S-alkyl. Vi du
vé cac nhom alkylthio bao gdm meththio, etylthio, propylthio (vi du, n-propylthio va

isopropylthio) va cac nhoém tuong tu.

Nhu dugc st dung trong ban md ta, “alkylamino” dung dé chi nhém —NH-alkyl. Vi
du vé cac nhém alkylamino bao gdm metylamino, etylamino, propylamino (vi du, n-

propylamino va isopropylamino) va cac nhom tuong tu.

Nhu duoc st dung trong ban mo ta, “di(alkyl)amino” dung dé chi nhom —N(alkyl)s.
Vi du vé nhom dialkyl)amino bao gom dimetylamino, dietylamino, dipropylamino (vi du,

di(n-propyl)amino va di(isopropyl)amino) va cac nhom tuong tu.

Cﬁng nén hiéu réng mot s dAu hiéu nhét dinh cta sang ché, ma dé o rang, dugc mo
ta trong cac phuong an riéng biét, cling c6 thé dugc d& xudt & dang két hop trong mot
phuong an don 1é. Nguoc lai, cac dAu hiéu khac nhau cia sang ché, ma dé ngin gon, dugc
md ta trong mdt phuong an don 1€, cling ¢6 thé dugc dé xut mot cach riéng biét hodc dudi

dang két hop thay thé thich hop bat ky.

Cac hop chét duoc md ta & diy cd thé bat dbi xtmg (vi dy, c6 mot hodc nhiéu tim
bét déi ximg). TAt c4 cac chit déng phan 1ap thé, nhu cac chit ddng phan d6i anh va cac
chét dong phan khong d6i quang, thuoc pham vi cta sang ché trir khi c6 quy dinh khéc.
Hop chét theo sédng ché chira cac nguyén tir cacbon bét ddi xting dugc thé 6 thé dugc tach
dué6i dang quang hoat hodc dang raxemic. Phuong phap didu ché dang quang hoat tir cac

nguyén liéu ban d4u khong quang hoat duoc biét dén trong linh vuc k¥ thuat nay, nhu l1a
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bing cach phan giai cdc hdn hop raxemic hodc béng cach tong hop lap thé chon loc. Nhiéu
dong phan hinh hoc cta olefin, céc lién két do6i C=N va cac dang tuong tu cling co thé ¢6
mat trong cac hop chit duge mo ta & day va tAt ca cac chat ddng phan on dinh nay dugc du
tinh thudc pham vi ctua sang ché. Céc chit déng phan hinh hoc dang cis va trans cia cac
hop chét theo sang ché duoc mo ta va co thé duge tach dudi dang hdn hop cua cac chét

ddng phan hodc dudi dang chét ddng phan dugc tach riéng.

Su phan giai cua hdn hgp raxemic cua cac hop chit c6 thé duge tién hanh bing
phuong phép bét ky trong s6 rat nhidu phuong phép da biét trong linh vuc nay. Phuong
phap lay lam vi du bao gdm phuong phap tai két tinh phan doan bang cach st dung axit
phéan giai bét ddi, 1a axit hitu co tao mudi quang hoat. C4c tac nhan phan giai thich hop cho
céac phuong phap tai két tinh phan doan 13, vi dy, axit quang hoat, nhu dang D va L cuda axit
tartric, axit diaxetyltartric, axit dibenzoyltartric, axit mandelic, axit malic, axit lactic hodc
céc axit amphorsulfonic quang hoat khac nhau nhu axit B-camphorsulfonic. Céc tac nhén
phan giai khac thich hop cho cdc phuong phap két tinh phan doan bao gbm cac dang dong
phén 1ap thé tinh khiét ctia a-metylbenzylamin (vi dy, dang S va R, hodc dang ddng phan
khong ddi quang tinh khiét), 2-phenylglyxinol, norephedrin, ephedrin, N- metylephedrm

xyclohexyletylamin, 1,2-diaminoxyclohexan va cac chét tuong tu.

Su phéan gidi hdn hgp raxemic cling c6 thé duoc tién hanh bang cach rua giai trén
¢ot duoc nhdi san tac nhan phan giai quang hoat (vi du, dinitrobenzoylphenylglyxin). Hop
phan dung mdi rira giai thich hop c6 thé dugc xac dinh bdi nguoi co hiéu biét trung binh

trong linh vuc nay.

Hop chit theo sang ché con bao gdm cac dang hd bién. Cac dang hd bién thu duoc
tir phan tmg hodn vi lién két don béng lién két doi lidn k& cing v&i phan tmg chuyén vi
proton dbng thoi. Céc dang hd bién bao gdm céc chét hd bién di bién proton, 1a cac trang
thai proton hoa ddng phan c6 cing mot cong thirc thue nghiém va tong dién tich. Vi du vé
cac chit hd bién di bién proton bao gbm cip xeton — enol, c@p amit - axit imidic, c@p lactam
— lactim, c@p enamin — imin va cdc dang vong trong do6 proton ¢é thé chiém hai hodc nhiéu
vi tri trén hé di vong, vi du, 1H- va 3H-imidazol, 1H-, 2H- va 4H- 1,2,4-triazol, 1H- va 2H-

isoindol va 1H- va 2H-pyrazol. Cac dang hd bién c6 thé & trang thai cén bang hoic bi chén
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khong gian thanh mot dang bang cach thay thé thich hop. Vi dy, purin bao gdm dang hd
bién 9H va 7H:

k k

H
Hop chit theo séng ché c6 thé bao gdm cé hai dang hd bién 9H va 7H.

Hop chét theo séng ché con c6 the bao gom tat c4 cac chat dong vi cia cac nguyén
tir c6 mit trong cac hop chat trung gian hodc hgp chat cudi cung. Céc chat dong vi bao gbm
céc nguyén tir c6 cung so hiéu nguyén tir nhung khac nhau vé so khoi. Vi du, cac dong vi

cta hydro bao gOm triti va doteri.

Nhu duogc st dung trong ban mo ta, thudt ng@r “hop chat” c6 nghia 1a bao gdm tt ca
cac déng phén lap thé, cac déng phén hinh hoc, cac chét hd bién va cac chit dﬁ“)ng vi cla
céc cAu trac duge md ta. Cac hop chit & day duoc xac dinh theo tén hodc cAu tric dudi mot
dang hd bién cu thé dugc du tinh 1 bao gdm céc dang hd bién khéc trir khi c6 quy dinh
khéc.

Tét ca cac hop chat va mudi duoc dung ctia no, ¢ thé duoc phat hién cung voi cac

chit khac nhu nuéce va dung mdi (vi dy, hydrat va solvat) hodc co thé duoc tach riéng.

Theo mot $6 phuong an, cac hop chét theo sang ché, hodc céc mudi cua ching, vé
co ban 1a dugc tach riéng. Thuat nglt “y& co ban 1a duoc tach riéng” ¢ nghia 1a hop chét
nay duogc tach it nhét mot phén hodc gén nhu hoan toan khoi mdi truong ma n6d dugc tao ra
hodc dugc phat hién. Viéc tich mot ph?\n ¢6 thé bao gém, vi du, cac hop ph?m duoc lam
giau trong hop chét theo sang ché. Viéc tach gan nhu hoan toan c6 thé bao gdm cac hgp
phan chira it nhét khoang 50%, it nhat khoang 60%, it nhét khoang 70%, it nhat khoang
80%, it nhat khoang 90%, it nhét khoang 95%, it nhét khoang 97%, hodc it nhét khoang
99% khéi luong ctia cac hop chét theo sang ché, hodc mudi cta ching. Cac phuong phéap

tach riéng cac hop chét va mudi ctia chung 12 thong thudng trong linh vuc nay.

Thuét ngit "dugc dung" dugc su dung trong ban md ta nady dung dé chi hop chét, vat

liéu, ché pham va/hodc dang lidu, trong pham vi danh gia cua chuyén giay té, thich hop aé
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str dung tiép xtc v6i cac md cliia nguoi va dong vat ma khong gay doc hai, kich thich, dap
g di ing qué mrc, hodc van dé hodc bicn chimg khac, twong xtng voi ty 1& ¢6 ich/rii ro

hop ly.

Nhu duoc st dung trong ban mo ta, cac thuat ngit “nhiét d0 moi truong”™ va “nhict
do trong phong” dugc hidu trong linh vuc k¥ thuét nay va nhin chung dung dé chi nhiét do,
vi dy, nhiét d6 phan tmg, 1a khoang nhiét do & trong phong tién hanh phan tng, vi du, nhiét

d6 nam trong khoang tir khoang 20°C dén 30°C.

Sang ché con bao gém mudi dugc dung ctia hop chét dugc mo ta ¢ ddy. Nhu duoc
str dung trong ban md ta, "mudi duoc dung" dung @8 chi cac din xuét cua cac hop chat da
duoc bdc 10, trong do6 hop chét gbc dugce cai bién bang cich chuyén hoa gdc axit hodc bazo
hién tai sang dang mudi ctia né. Cac vi du vé cic mubi duoc dung bao gdm, nhung khong
chi gidi han 6, mudi khoang hodc mubi ctia axit hitu co clia gbc bazo nhu amin; céc mudi
hitu co hodc mudi kiém cua céc gbc axit nhu céc axit cacboxylic; va cac mudi twong tu.
Cac mudi duoc dung theo sang ché bao gém mubi khong doc thong thuong ctia hop chat
géo duoc tao ra, vi du, tir cac axit hitu co hoic vo co khong doc. Cac mudi duoc dung theo
sang ché c6 thé duoc tong hop tir hop chat gbc ma chira gbc axit hodc bazo theo phuong
phap héa hoc thong thuong. Nhin chung, cdc mudi nay co thé dugc diéu ché bang cach cho
dang axit hodc bazo tur do cua cac hop chét ndy phén ung véi mot lugng theo hé sb ty luong
clia axit hodc bazo thich hop trong nudc hogc dung moéi hitu co, hodc trong hdn hop ctia ca
hai; nhin chung, cdc méi truong khong ¢6 nudc nhu ete, etyl axetat, cdc loai rugu (vi du,
metanol, etanol, iso-propanol, hoéc butanol) hodc axetonitril (ACN) duoc uu tién. Danh
sach cac mudi thich hgp dugc tim thdy trong tai liéu Remington's Pharmaceutical Sciences,
17" ed., Mack Publishing Company, Easton, Pa., 1985, trang 1418 va tai liéu Journal of
Pharmaceutical Science, 66, 2 (1977), mai tai lidu nay duge dua vao ban md ta nay bang

cach vién dan.
Téng hop

Céachop chét theo sang ché, bao gé)m cac mudi cua ching, co thé duoc diéu ché béng
cach st dung k¥ thuat tdng hop hiru co da biét va c6 thé duoc tong hop theo con duong bét

ky trong sé rAt nhiéu con dudng téng hop co thé co.
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Céc phan ung didu ché hop chét theo sang ché ¢6 thé duoc tién hanh trong cac dung
mdi thich hop ma ¢o thé duogc chon dé dang bodi nguoi co hiéu biét trung binh trong linh
vue tong hop hitu co. Cac dung moéi thich hop ¢6 thé vé co ban 1a khong phan trng véi cac
nguyén liéu ban du (chat phan tng), hop chét trung gian, hodc san pham & nhiét do ma tai
do6 phan ung duoc tién hanh, vi du, nhiét do co thé nam trong khoéang tir nhiét do dong bang
ctia dung moi dén nhiét do so6i cia dung mdi. Phan img nay co thé duoc tién hanh trong mot
dung mbi hodc hdn hop cia nhiéu dung mai. Tuy thudc vao bude phan img cu thé, cac dung
mdi thich hop cho buée phan ung cu thé c6 thé duge chon bai ngudi cd hiéu biét trung binh

trong linh vuc nay.

Quaé trinh diéu ché hop chit theo sang ché co thé bao gdm viéc béo vé va khir bao
vé cua cac nhom hoa hoc khac nhau. Sy cin thiét cia viéc bao vé va khir bao vé va su lua
chon cac nhom bao vé thich hop, ¢6 thé d& dang dugc x4c dinh bdi ngudi c6 hiéu biét trung
binh trong linh vuc nay. Hoéa hoc v& cac nhom bao vé co thé duoc tim thay, vi du, trong tai
liéu ctia T. W. Greene and P. G. M. Wauts, Protective Groups in Organic Synthesis, 3 Ed.,
Wiley & Sons, Inc., New York (1999), dugc dua vao day bang cach vién dan.

Céc phan tmg ¢o thd dugc giam sat theo phuwong phap thich hop bat ky da biét trong
[inh vuc k¥ thuat nay. Vi duy, su tao thanh san phiam c6 thé duogc giam sét bang phuong phap
quang phd, nhu phd cong huong tir hat nhan (vi du, 'H hogc 3C), phd hong ngoai, phuong
phép do quang phd (vi dy, UV nhin thiy), khéi phd, hodc bing phuong phap sdc ky nhu
shc k¥ 16ng cao ap (HPLC) hodic sie ky 16p mong (TLC). |

Phuong phap tdng hop liy lam vi du dé diéu ché hop chét theo sang ché duoc dé
Xuét trong cac so dd duéi day. Vi dy, hop chét theo sang ché c6 thé duoc didu ché bang quy
trinh téng hop thong thudong duge thé hién trong so dd 1. Cac hop chét heteroaryl c6 cong
thire 1 ¢6 thé phan ung véi hop chét 4-halo-3-oxo-pentanoat ¢ cong thirc 2 v6i su c6 mdt
ctia axit polyphosphoric (PPA) dé tao ra hop chét c6 cong thire 3 thong qua phéan Gng ngung
tu vong. Cac hop chét nay c6 thé phai trai qua phan Gmg halogen hoéa trong diéu kién thich
hop, dé tao ra hop chét duoc halogen hoa co cong thire 4. Hop chit c6 cong thuc 4 ¢co thé
dwoc chuyén hoa thanh hop chat c6 cong thire 5 thong qua su bién ddi bat ky thir tu ctia cac

buse. X! co thé duoc thay thé boi azit, amin hodc nhém di vong thong qua phan tmg chuyén
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vi Sx2 va cudi ciing duge chuyén hoa thanh nhém R!. X2 ¢6 thé duge chuyén hoa thanh gde
vong mong mudn (Cy) thong qua phan tng lién hop chéo chuén bét ky, da biét déi véi
nguoi co hiéu biét trung binh trong linh vuc nay, vi du, bang cach st dung dan xuét cia

axit boronic cua gdc vong mong muon.

So dd 1
R3 oo O R® O R?
N PPA N N l Cy
| 0 , \N R2 R2
NH R \
2 X1 X1 R'

Nhu duge thé hién trong so dd 2, hop chit pyrido[1,2-a]pyrimidin-4-on theo séng
ché c6 thé dugc didu ché bang cach cho aminopyrimidin ¢6 cong thuc 6 phan Ung ngung
tu vong véi B-xeto este c6 cong thire 2. Phan tng halogen hoa hgp chét pyridopyridinon c6
cong thirc 7 thu dugc trong didu kién thich hop (nhu NBS hodc brom) tao ra hop chét c6
cong thuc 8. Hop chét co cong thirc 8 ¢o thé duoc chuyén héa thanh hop chét c6 cong thire
9 thong qua phan Gng thé Sx2 ciia X' boi R! di vong, tiép theo la phan ung lién hop cta X2
v6i gbe L-A (nhu phan tng lién hop Negishi cua chét phan g k&m httu co; phan tng lién
hop Suzuki hogc Stille twong ung clia axit arylboronic hodc arylstan). Theo cach khac, X!
¢6 thé duoc thay thé bai amin hodc azit ma cé thé duge khir thanh amin. Sau do, amin nay

6 thé duoc dua vao phan tng lién hop voi gbe R! thu dugc cic hop chét c6 cong thue 9.

So dd 2
0 R® O R®
R® MeO R4 R4
R* NN Z "N | Z "N
| + 0 R2a PN A Rza—_'>5 AN
R5T X NH r2 R N r26 R N
RG 2 X1 RG X‘l R6
6 2 7 8 9

Hop chét thiazolo[3,2-a]pyrimidin-5-on theo sang ché ¢6 thé duoc diéu ché theo so
dd 3. Cho 2-aminothiazol ¢6 cong thure 10 ngung tu voi B-xeto este o cong thie 2 dé tao
ra thiazolopyrimidinon c6 cong thire 11. Hop chét c6 cong thirc 11 ¢6 thé dugc chuyén hoa

thanh hop chat ¢6 cong thirc 13 thong qua sy bién dbi bt ky thr tu clia cac bude néu trén.



Theo cach khéc, hop chét theo séng ché c6 thé dugc tong hop bang cach cho di vong
amino c6 cong thirc 14 phan ung véi -xeto este duoc thé & vi tri o c6 cong thire 15 dugc
thé hién trong so dd 4. Sau d6, dAn xuét cia phan Ung ngung tu vong c6 cong thue 16 ¢6
thé trai qua phan (mg halogen hoa (nhu NBS hodc brom) hodc phan ing oxy héa (nhu SeO2)
dé twong tmg tao ra hop chét halogen c6 cong thirc 17 (X' = halogen), hodc hgp chét ruou
¢6 cong thite 17 (X = OH). Sau d6, hgp chét c6 cong thire 17 ¢6 thé duge chuyén hda thanh
hop chit c¢6 cong thuc 18 thong qua su bién ddi bat ky thir tw cia cac budc. X! ¢6 thé duoc
lien hop truc tiép v6i di vong trong diéu kién lién hop chéo bét ky da biét ddi voi nguoi o
hiéu biét trung binh trong linh vuc nay (nhu didu kién lién hop chéo Buchwald-Hartwig)
hodc dugc chuyén hoa thanh halogen, tiép d6 san pham nay c6 thé duoc lién hop vdi di

vong thdng qua phan Gng thé Sx2.

So d6 4
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Céc hop chét c6 cong thte 11 theo sang ché c6 thé duoc diéu ché theo so d6 5. Cho
di vong amino c6 cong thirc 19 ngung tu v6i B-xeton este dugc thé & vi tri o ¢ cong thirc
15 dé tao ra hop chit c6 cong thire 20. Hop chét ¢ cong thire 20 ¢co thé duoc chuyén hoa

thanh hop chét c6 cong thire I thng qua sy bién dbi bat ky cac bude néu trén.

So dd 5
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CAn luu ¥ rang trong tht ca céc so dd duge md ta & day, néu c6 cac nhom chuce cd
mat trong nhom thé, thi c6 thé thuc hién viéc cai bién thém néu thich hop va néu mudn. Vi
du, nhom CN co thé dugc thuy phan dé tao ra nhom amit; axit cacboxylic co thé duoc
chuyén hoa thanh este, ma tiép theo ¢6 thé dugc khtr thanh rugu, tiép theo nita c6 thé dugc
cai bién thém. Trong vi du khac, nhom OH c6 thé dugc chuyén hoa thanh nhom roi chuyén
linh dong hon nhu mesylat, ma theo d6 1 thich hop cho phan ing thé 4i nhan, nhu boi CN.
Ngoai ra, nhom OH cé thé trai qua cac diéu kién phan tmg Mitsunobu véi phenol, hodc
rugu hetereoaryl, dé tao ra hop chét ete aryl hodc heteroaryl. Nguoi co hiéu biét trung binh

trong linh vuc nay s& biét cdc cdi bién thém khac.

Can luu y thém rang cac thir tu phan tmg dugc md ta o trén ¢6 thé duge cai bién dé
thich hop véi céc phan tir dich khac nhau. Vi duy, axit Cy-boronic ¢co thé dugc cho phéan ing
voi hop chét ¢6 cong thuc 4 dé trude hét tao ra san phim Suzuki. Sau d6, nhom X! trong
san phdm Suzuki nay co thé con dugce tao chitc bing chat phan ng ai nhan nhu azit hoac

amin di vong.
Phuong phéap

Cac hop chét theo sang ché ¢6 thé didu bién hoat tinh clia mot hodc nhiéu kinaza
khac nhau bao gdm, vi dy, phosphoinositit 3-kinaza (PI3K). Thuét ngitr “diéu bién” dung
dé chi kha ning lam tang hodc lam giam hoat tinh ctia mot hodc nhidu thanh vién trong ho
enzym PI3K. Do do, cac hop chét theo sang ché c6 thé dugc sir dung trong cdc phuong
phap didu bién PI3K bang cach cho PI3K tiép xtic véi mot hodc nhiéu hop chét hodc ché
pham bat ky duge mo ta ¢ day. Theo mot s6 phuong é4n, cac hop chét theo sang ché co thé
hoat dong nhu cac chét e ché cia mot hodc nhiéu PI3K. Theo cac phuong an khac cac

hop chét theo sang ché c6 thé duge st dung dé diéu bién hoat tinh ctia PI3K trong c4 thé
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can diéu bién thy thé bang cach st dung luong didu bién cua hop chét theo séng ché, hoic

mudi duge dung ctia nd. Theo mdt s6 phuong an, qua trinh diéu bién la qué trinh Grc ché.

Cho rang su ton tai va sinh truéng clia té bao ung thu bi anh hudng boi nhiéu qui
trinh truyén tin hiéu, sang ché hitu ich cho viéc didu tri cac tinh trang bénh dédc trung boi
thé dot bién kinaza khang thube. Ngoai ra, cac chét trc ché kinaza khac nhau, thé hién cac
uu thé khéc nhau & c4c kinaza ma ching didu bién hoat tinh, c6 thé duoc st dung dudi dang
két hop. Phuong phéap nay co6 thé mang lai hiéu qua cao trong viéc diéu tri cac tinh trang
bénh bang cach nhim t4i cac qué trinh truyén tin hiéu, lam giam kha néng khang thube co

thé tang 1én trong té bao va lam giam doc tinh trong céc qua trinh diéu tri bénh.

Céc kinaza ma cac hop chit theo sang ché gén vao va/hodc didu bién (vi du, G ché)
bao gdm thanh vién bét ky thudc ho PI3K. Theo mét s6 phuong 4n, PI3K 1a PI3Ka, PI3KB,
PI3Ky, hodc PI3K&. Theo mot $6 phuong an, PI3K la PI3Ky hodc PI3KS. Theo mot sb
phuong an, PI3K la PI3Ky. Theo mot s6 phwong 4n, PI3K la PI3K4. Theo mot s6 phuong
an, PI3K bao gém dot bién. Dot bién c6 thé 1a su thay thé mot axit amin béng mot axit amin
khéac, hodc lam khuyét mot hodc nhidu axit amin. Theo mdt s6 phuong an, dot bién nay co
thé c6 mit trong mién kinaza ctia PI3K.

Theo mdt s6 phuong an, nhiéu hon mdt hop chét theo sang ché duge sir dung dé ac
ché hoat tinh ctia mdt kinaza (vi dy, PI3Ky hodc PI3K6).

Theo mot sé phuong an, nhiéu hon mdt hop chét theo sang ché dugc sir dung dé trc
ché nhidu hon mot kinaza, nhu it nhét 1a hai kinaza (vi dy, PI3Ky va PI3K9).

Theo mot sd phuong an, mot hodc nhiéu hop chét duoc st dung dudi dang két hop
véi chit e ché kinaza khac d8 e ché hoat tinh cia mot kinaza (vi du, PI3Ky hodc PI3K3).

Theo mot s6 phuong an, mot hodc nhiéu hop chét dugc st dung dudi dang két hop
v6i chét tc ché kinaza khéc dé tc ché hoat tinh cua nhiéu hon mot kinaza (vi du, PI3Ky
hogc PI3K3), nhu it nhat 1a hai kinaza.

Céc hop chét theo sang ché c6 thé ¢o tinh chon loc. Thuét ngfr “chon loc” ¢6 nghia
14 hop chét gén két v6i hogc tre ché kinaza 1an luot ¢6 4i luc 16n hon hodc hiéu luc 16n hon

5o v6i it nhat mot kinaza khac. Theo mdt sO phuong an, céc hop chat theo sang ché la cac
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chat trc ché chon loc d8i véi PI3Ky hodc PI3K3 hon 1a dbi voi PI3Ka va/hode PI3KP. Theo
mot sd phuong 4n, cac hop cht theo sang ché 14 céc chét e ché chon loc ddi véi PI3KS
(vi du, hon 1a dbi véi PI3Ka, PI3KB va PI3Ky). Theo mot s& phuong 4n, céc hop chét theo
sang ché 1a cac chét trc ché chon loc ddi v6i PI3Ky (vi du, hon la dbi v6i PI3Ka, PI3KP va
PI3K3). Theo mot s6 phuong an, d chon loc ¢6 thé it nhét gip khoang 2 1an, 5 14n, 10 lan,
it nhéit gAp khoang 20 Ian, it nhéit gAp khoang 50 lan, it nht gép khoang 100 lan, it nhat gap
khoang 200 lan, it nhét gép khoang 500 lan hoic it nhét gép khoang 1000 1an. Do chon loc
¢6 thé dugc do bang cac phuong phap thong thuong trong linh vuc k§ thudt nay. Theo mot
$6 phuong an, do chon loc ¢6 thé duoc kiém tra & néng do ATP K, cua mdi enzym. Theo
mot s6 phuong 4n, do chon loc cua cac hop chét theo séng ché c6 thé duoc x4c dinh bing

thr nghiém té bao lién quan dén hoat tinh PI3K kinaza cu thé.

Theo khia canh khac, sang ché md ta phuong phép diéu tri bénh hodc rdi loan lién
quan dén kinaza (nhu PI3K) cho c4 thé (vi dy, bénh nhan) bing cach cho cé thé can diéu tri
nay dung mot luong hay mot lidu hitu hiéu dé tri lidu cia mot hodc nhiéu hop chét theo
sang ché hogc dugc pham chira hop chit nay. Bénh lién quan dén enzym PI3K c6 thé bao
gbm bénh, r6i loan hay tinh trang bénh bét ky lién quan truc tiép hodc gian tiép t6i su biéu
hién hoi#c hoat tinh cua PI3K, bao gém muc do biéu hién qua mtc va/hodc mirc do hoat
tinh bat thuong. Theo mot s6 phwong 4n, bénh c6 thé lién quan dén Akt (protein kinaza B),
dich rapamyxin ¢ dong vat co vu (mTOR), hodc kinaza phu thudc phosphoinositit 1
(PDK1). Theo mot s6 phuong an, bénh lién quan dén mTOR c6 thé 1a viém, bénh xo vita
dong mach, bénh vay nén, chung tai phat hep), chimg phi dai tuyén tién 1iét lanh tinh, bénh
roi loan xuong, bénh viém tuy, bénh tao mach, bénh vong mac do tiéu duong, bénh viém
khép, bénh i loan mién dich, bénh vé than, hodc bénh ung thu. Bénh lién quan dén PI3K
con ¢6 thé bao g@)m bénh, 161 loan hoic tinh trang bénh bét ky ma co thé dugc ngin ngua,
cai thién, hodc chira khoi béng cach diéu bién hoat tinh ctia PI3K. Theo mot sb phuong an,
bénh duoc dic trung boi hoat tinh bt thuong ctia PI3K. Theo mot sb phuong an, bénh dugc
dic trung béi PI3K dot bién. Theo mot s6 phuong 4n, dot bién c6 thé c6 mit trong mién

kinaza cua PI3K.
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Vi du vé bénh lién quan dén PI3K bao g@)m bénh trén co s mién dich lién quan dén
hé théng bao gdm, vi dy, bénh viém khép dang thép, bénh di tmg, bénh hen, bénh viém ciu

than, bénh luput hodc ching viém li€n quan dén bénh bit ky & trén.

Céc vi du khac vé bénh lién quan dén PI3K bao gdm bénh ung thu nhu ung thu v,
bénh ung thu tuyén tién liét, bénh ung thu dai trang, bénh ung thu ndi mac tr cung, bénh
ung thu ndo, bénh ung thu bang quang, bénh ung thu da, bénh ung thu to cung, bénh ung
thu budng trimg, bénh ung thur phoi, bénh ung thu tuyén tuy, bénh ung thu than, bénh ung
thu da day, hodc bénh ung thu mau.

Theo mot s& phuwong 4n, bénh ung thu mau 1a bénh bach cdu nguyén tiy bao cip

tinh (AML) hodc bénh bach cau tiy bao man tinh (CML) hogc bénh u lympho té bao B.

Céc vi du khac v& bénh lién quan dén PI3K bao gom bénh vé& phdi nhu t6n thuong

phdi cép tinh (ALI) va hoi chimg suy ho hap ¢ ngudi lon (ARDS).

Céc vi du khac vé cac bénh lién quan dén PI3K bao gdm viém xuong khop, chimg
tai phat hep, bénh xo vira dong mach, 161 loan vé xuong, bénh viém khép, bénh vOng mac
do tiéu dudng, bénh vay nén, chang phi dai tuyén tién liét lanh tinh, bénh viém, bénh tao
mach, bénh viém tuy, bénh vé than, bénh viém rudt, chimg nhuoc co, bénh da xo cing hoac

hoi chiing Sjoegren va cac bénh tuong tu.

Sang ché con dé xuat hgp chat dugc mo ta ¢ day, hodc mudi dugc dung cua nod, dé

st dung theo phuong phéap bét ky trong sb cac phuong phéap duge mo ta ¢ day.

Séng ché mé ta viéc str dung hop chét dugec md ta ¢ day, hodc mudi duoc dung cua
no6, dé san xuét duge pham dé str dung theo phuong phap bét ky trong s6 cac phuong phap

dugc md ta ¢ day.

Nhu duge st dung trong ban mo ta, thuét ngit “tiép xuc” dung dé chi viéc dua cing
mét e cac gbe duge chi dinh vao hé in vitro hoge in vivo. Vidu, vi¢e cho PI3K “tiép xtc”
véi hop chét theo séng ché bao gdm viéc st dung hop chét theo sang ché cho mot ca thé
hodc bénh nhan nhu ngudi, ¢6 PI3K, ciling nhu, vi du, dua hgp chét theo sang ché vao mau

chira ché phém té bao hoic ché phém duoc tinh sach chtra PI3K.
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Nhu duge st dung trong ban mo ta, thuat nglr “ca thé” hodc “bénh nhan,” duoc st
dung thay thé cho nhau, dung dé chi dong vat bét ky, bao gdbm dong vat co Vi, tot hon 1a
chuot nhat, chuot céng, cac loai dong vat gdm nham khac, thd, ché, meo, lgn, gia suc, cuu,

ngua, hodc dong vat linh trudng va t8t nhit 14 nguoi.

Nhu duoc st dung trong ban md ta, thuét ngir “lugng hiru hiéu dé tri lieu” dung dé
chi lugng hoat chét hoiic dugc chit ma giy ra dap ung sinh hoc hodc dap tng y hoc dang
dwoc tim kiém trong md, toan than, dong vat, ca thé hodc ngudi bdi nha nghién ctu, bac si

tht y, bac siy khoa hodc bac si 1am sang khac.

Nhu dugce stt dung trong ban mo ta, thuét nglr “viéc diéu tri” hodc “su diéu tri ” dung
dé chi mot hodc nhiéu trong s6 (1) su ngan ngira bénh; vi dy, ngén ngura bénh, tinh trang
bénh hodc r6i loan & cd thé c6 kha ning méc bénh, tinh trang bénh hodc r6i loan nhung con
chua trai qua hodc biéu hién bénh 1y hodc trigu ching cua bénh; (2) su e ché bénh; vi du,
trc ché bénh, tinh trang bénh hodc rbi loan & ca thé dang trai qua hodc dang biéu hién bénh
ly hodc triéu chimg ctla bénh, tinh trang bénh hodc cac roi loan (nghia 1, ngdn chén su phat
trién thém cta bénh ly va/hodc triéu chimg); va (3) cai thién bénh; vi du, cai thién bénh,
tinh trang bénh hodc rbi loan & c& nhan dang trai qua hodc dang biéu hién bénh 1y hoac triéu
ching cua bénh, tinh trang bénh hodc cac r6i loan (nghia 13, ddo nguoc tinh trang bénh ly
va/hodc triéu chimg) nhu 14 1am giam murc d6 nghiém trong cua bénh.

Liéu phap két hop

Mot hodc nhiéu duoc chét khac, vi dy, nhu liéu phap hoa hoc, chit khang viém,
steroit, chét e ché mién dich, cling nhu chét tre ché kinaza Ber-Abl, Flt-3, EGFR, HER2,
JAK, ¢-MET, VEGFR, PDGFR, cKit, IGF-1R, RAF va FAK, vi du, nhu cac chét dugc md
ta trong cong bé don qubc té s6 WO 2006/056399, hodc céc chit khac nhu, cac khang thé
tri liéu co thé duoc str dung két hop v6i cac hop chit theo sang ché dé diéu tri bénh, roi
loan hodc triéu chirng li€n quan dén PI3K. Mot hodc nhiéu dugc chét khac c6 thé duoc st
dung cho bénh nhan mot cach dong thoi hodc lan luot.

Céc khang thé lay lam vi du dé st dung trong li¢u phap két hop bao gbm, nhung
khong gi6i han ¢, Trastuzumab (vi du, khang HER?2), Ranibizumab (vi du, khang VEGEF-
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A), Bevacizumab (tén thwong mai la Avastin, vi du, khang VEGF, Panitumumab (vi dy,
khang EGFR), Xetuximab (vi du, khing EGFR), Rituxan (khang CD20) va khang thé
hudng toi c-MET.

Mot hodc nhiéu tac nhan sau day co thé dugc st dung dudi dang két hop voi hop
chit theo sang ché va dugc boc 10 trong danh sach khong gi¢i han: tac nhan kim ham té
bao, xisplatin, doxorubixin, taxotere, taxol, etoposit, irinotexan, camptostar, topotexan,
paclitaxel, doxetaxel, epothilon, tamoxifen, S5-floraxil, metoxtrexat, temozolomit,
xyclophosphamit, SCH 66336. R115777, 1.778,123, BMS 214662, Iressa, Tarceva, cac
khang thé ddi voi EGFR, Gleevec™, intron, ara-C, adriamyxin, Xytoxan, gemcitabin,
Uraxil mustard, Clometin, Ifosfamit, Melphalan, Cloambuxil, Pipobroman, Trietylen-
melamin, Trietylenthiophosphoramin, Busulfan, Carmustin, Lomustin, Streptozoxin,
Dacarbazin, Floxuridin, xytarabin, 6-Mercaptopurin, 6-Thioguanin, Fludarabin phosphat,
oxaliplatin, leucovirin, ELOXATINT, Pentostatin, Vinblastin, Vincristin, Vindesin,
Bleomyxin, Dactinomyxin, Daunorubixin, Doxorubixin, Epirubixin, Idarubixin,
Mithramyxin, Deoxycoformyxin, Mitomyxin-C, L-Asparaginaza, Teniposit 17.alfa.-
Ethinylestradiol, Dietylstilbestrol, Testosteron, Prednison, Fluoxymesteon, Dromostanolon
propionat, Testolacton, Megestrolaxetat, Metylprednisolon, Metyltestosteron, Prednisolon,
Triamcinolon, Clotrianisen, Hydroxyprogesteon, Aminoglutethimit, Estramustin,
Medroxyprogesteonaxetat, Leuprolit, Flutamit, Toremifen, gozarelin, Cisplatin,
Cacboplatin, Hydroxyure, Amsacrin, Procarbazin, Mitotan, Mitoxantron, Levamisol,
Navelben, Anastrazol, Letrazol, Capecitabin, Reloxafin, Droloxafin, Hexametylmelamin,
Avastin, herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, Vinorelbin, Porfimer,
Erbitux, Liposomal, Thiotepa, Altretamin, Melphalan, Trastuzumab, Lerozol, Fulvestrant,
Exemestan, Fulvestrant, Ifosfomit, Rituximab, (225, Campath, Clofarabin, cladribin,
aphidicolon, rituxan, sunitinib, dasatinib, tezacitabin, Sml1, fludarabin, pentostatin, triapin,

didox, trimidox, amidox, 3-AP va MDL-101,731.

Céc liéu phap hoa hoc 1y lam vi du bao gdm cac chét e ché proteosom (vi du,
bortezomib), thalidomit, revlimid va cac tic nhan gdy ton thuong ADN nhu melphalan,

doxorubixin, xyclophosphamit, vincristin, etoposit, carmustin va cac chat tuong tu.
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Céc steroit 1y 1am vi du bao gém corticosteroit nhur dexametason hodc prednison.

Céc chét trc ché Ber-Abl 1ay lam vi du bao gbm céc hop chét va mubi duoc dung
cua né, nhu dugce boc 10 khai quat va cu thé trong patent My s6 5521184, cong bd don qudc

té s& WO 04/005281 va patent My s6 60/578491.

Cac chét Gc ché Flt-3 thich hop ldy lam vi du bao gdm céc hop chét va mudi dugc
dung ciia n6, nhu dugc boc 16 trong cong bd don qudc té s6 WO 03/037347, WO 03/099771
va WO 04/046120.

Céc chit trc ché RAF thich hop lay 1am vi du bao gbm céc hop chit va mudi duge
dung cta no, nhu duge bdc 19 trong cong bd don qudc té s6 WO 00/09495 va WO
05/028444.

Cac chat e ché FAK thich hop lay 1am vi du bao gdm céc hop chét va mubi dugc
dung ctia né, nhu duge boc 16 trong cong bo don québc té s6 WO 04/080980, WO 04/056786,
WO 03/024967, WO 01/064655, WO 00/053595 va WO 01/014402.

Theo mot $6 phuong an, cac hop chét theo sang ché co thé dugc st dung dudi dang
két hop v6i mot hoge nhiéu chét tre ché kinaza khac bao odm imatinib, dic biét la dé dieu

tri cho cac bénh nhan khang imatinib hodc cic chat Grc ché kinaza khac.

Theo mot s6 phuong an, cac hop chét theo sang ché c6 thé duge st dung dudi dang
két hop v6i phuong phép hoa tri liu dé diéu tri bénh ung thu, nhu ung thu da u tuy va co
thé cai thién dép ang didu tri so v6i dap lai duy chi tie nhén hoa tri li¢u, ma khong lam ting
thém céc tac dung doc hai ciia no. Cac vi du vé cac duge cht khac dugc dung dé diéu tri
ung thu da u tuy, vi dy, co thé bao gém, nhung khong chi gi¢i han &, melphalan, melphalan
cing v6i prednison [MP], doxorubixin, dexametason va Velcade (bortezomib). Céc tac
nhan bd sung khac dugc sir dung dé diéu tri ung thu da u tiy bao gdm céc chit e ché
kinaza Ber-Abl, Flt-3, RAF va FAK. Cac tac dung bd sung hodc hi¢p luc la cac két qua
rriong mubn cta viéc két hop céc chét ttc ché PI3K theo sang ché vé6i tac nhan bd sung.
Ngoai ra, Viéc té bao ung thu da u tiy khang céc tic nhan nhu dexametason c6 thé dugc

dao nguoc khi didu tri bang chét trc ché PI3K theo sang ché. Céc tac nhén nay co thé duoc
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két hop voi hop chit ¢6 mit dudi dang liéu duy nhét hay lién tuc hodc cac tdc nhan nay c6

thé duoc st dung déng thoi hodc 1an lugt & dang lidu riéng biét.

Theo mdt sd phuong an, corticosteroit nhu dexametason dugc st dung cho bénh
nhan két hop véi cac hop chét theo sang ché trong d6 dexametason dugc st dung theo ting

dot, nguoc lai voi viée st dung lién tuc.

Theo mét s phwong an khac, cac dang két hop ctia hop chét theo sang ché véi cac
tac nhan tri liéu khac c6 thé dugc sit dung cho bénh nhan trude, trong va/hodc sau khi cy

ghép tiy xuong hodc cdy ghép té bao gbe.
Dugc phdm va dang liéu

Khi dugc st dung lam duoc pham, hop chét theo sang ché co thé duoc str dung &
dang duoc pham. Dugc phim nay c6 thé duge bao ché theo phuong phap da biét trong linh
vuc dugc va co thé dugc st dung béng nhiéu dudng khac nhau, phu thudc vao viée diéu tri
khu tru hodac toan than mong mudn va vao vi tri duge diéu tri. Viéc st dung c6 thé 1a khu
tra (bao gdm qua da, dudi da, qua mat va phan phdi t6i cac mang nhay bao gbm trong mili,
trong &m dao va qua truc trang), qua phéi (vi du, bang cach hit hodc bom bot hodc sol khi,
bao gém bang dung cu phun mu; trong khi quan hodc trong miii; qua duong miéng hoac
ding ngoai duong tiéu hoa. Vigc sir dung ngoai duodng tiéu hoa bao gbm trong tinh mach,
tiém khop, dudi da, trong co, ti€ém hodc truyén; hodc qua hop so, vi dy, stt dung qua noi tiy
mac hodc trong néo that. Viéc str dung ngoai dudng tiéu hoa ¢ thé 1a du6i dang lidu cao
duy nhét hodc ¢6 thé 13, vi du, bom truyén lién tuc. Dugc phém va ché phém dé str dung
khu tr c6 thé bao gém miéng dan qua da, thubc ma, thube nudce, kem, gel, thudc nho, thude
vién dan, thudc xit, dang 1ong va dang bot. Chit mang dugc dung thong thuong, ¢ dang
nude, bdt hodc dau, chét lam dic va cac chét tuong tu co thé cAn thiét hodc mong mubn.
Bao, ging tay va cac dang twong ty cling ¢6 thé hitu ich.

Séang ché cling bao gbm duge pham chtra hop chit theo sang ché hodc mudi duge
dung ctia n6 lam hoat chét, két hop véi mot hodc nhiéu chit mang duogc dung (ta dugc).
Theo mdt sé phwong an, duoc phim nay thich hop dé str dung khu tru. Pé bao ché duoc

phém theo sang ché, hoat chit thuong duoc trén vai ta duge, duge pha lodng véi ta duge
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hodc bao gobi trong chét mang ¢ dang, vi du, vién nang, g061 nhd, bao giéy, hoac vat chua
khac. Khi t4 duoc déng vai tro lam chét pha lodng, n6 ¢ thé 1a chat rin, ban r&n, hodc long,
tac dung nhu chét din, chit mang hodc mdi truong cho hoat chéit nay. Do do, duoc pham
nay co thé & dang vién nén, vién tron, dang bot, vién ngdm, goi nho, vién nhong, con ngot,
hdn dich, nhii trong, dung dich, si rd, sol khi (duéi dang chét ran hodc trong mdi truong
long), thubc m& chtra, vi du, téi da 10% trong luong cla hoat chit do, vién nang gelatin

cng va mém, thudc vién dan, dung dich tiém vO trung va bot dong goi vO trung.

Trong qué trinh bao ché duoc phém, hoat chét ¢o6 thé duoc nghién nho dé tao ra hat
¢6 kich thuée thich hop trude khi duge tron voi cc thanh phan khéc. Néu hoat chét nay vé
co ban 1a khong tan, thi né co thé duoc nghién nho t6i & hat nhé hon 200 18 ray. Néu hoat
chit vé co ban 1a tan trong nudc, thi ¢ thé didu chinh ¢& hat bang cach nghién nhé dé tao

su phan phoi vé co ban 1a déng déu trong dugc pham, vi dy, khoang 40 16 ray.

Hop chit theo sang ché c6 thé dugc nghién nho bang cach st dung céc phudng phap
ﬁghién d4 biét nhu nghién uét dé dat duoc c& hat thich hop cho dugc pham dang vién nén
va dang dugc phim khéc. Cac dang hat nhé min (kich thugc nano) ctia hop chét theo sang
ché ¢6 thé duogc bao ché theo quy trinh da biét trong linh vuc k¥ thudt nay, vi du, xem trong

cong bé don québc té s6 WO 2002/000196.

Mot s vi du vé t4 duoc thich hgp bao g@)m lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bot, gdbm acacia, canxi phosphat, alginat, nhya tragacan, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nudc, sird va metyl xenluloza. Ngoai
ra, dugc phdm nay con c6 thé chira: chat 1am tron nhu d4 talc, magie stearat va dau khoang;
cac tac nhan lam udt; cc tac nhén tao nhil twong va huyén phu; chit bao quan nhu metyl-
va propylhydroxy-benzoat; chét 1am ngot; va chét tao huong. Céc duoc phém theo sang ché
nay co thé dugc bao ché dé giai phong nhanh, kéo dai hodc cham hoat chét sau khi st dung
cho bénh nhan bang céach sir dung cac quy trinh da biét trong linh vuc k¥ thuat nay.

Cac dugc phém 6 thé duoc bao ché dudi dang lidu don vi, mdi lidu chtra hoat chat
v6i luong nim trong khoang tir 5 dén 1000mg (1), t6t hon 13 nim trong khoang tir 100 dén
500mg. Thuat ngit "dang lidu don vi "dung dé chi don vi riéng biét vé mit vat ly thich hop

lam liéu don vi cho ddi tuong 1a ngudi va cac dong vat c6 va khac, moi don vi chra hoat
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chit v4i luong dinh trudge dugc tinh toan dé tao ra tac dung diéu tri mong mubn, két hop

v61 ta dugc thich hop.

Theo mdt s phuong an, hop chit hoc duge phim theo séng ché chtra hoat chit véi
lwong ndm trong khoang tir khoang 5 dén 50mg. Nguoi co hiéu biét trung binh trong linh
vuc nay s€ nhan thdy rang hop chét hodc dugc pham theo phuong an nay chira hoat chét
v6i Iwong nim trong khoang tir 5 dén 10, khoang tir 10 dén 15, khoang tr 15 dén 20, khoang
{lr 20 dén 25, khoang tir 25 dén 30, khoang tir 30 dén 35, khoang tir 35 dén 40, khoang tur
40 dén 45, hodc khoang tir 45 dén 50mg. |

Theo mdt s phuong an, hop chét hodc duge pham theo sang ché chira hoat chat vé6i
lwong nam trong khoang tir 50 dén 500mg. Nguoi co hiéu biét trung binh trong linh vuc
nay s& nhan thdy rang hop chét hodc dugc pham theo phwong 4n nay chira hoat chét vai
lwong ndm trong khoang tlr 50 dén 100, khoang tir 100 dén 150, khoang tir 150 dén 200,
khoang tir 200 dén 250, khoang tir 250 dén 300, khoang tir 350 dén 400, hodc khoang tir
450 dén 500mg.

Theo mot sb phuong an, hop chét hodc dugc phém theo sang ché chtra hoat chét véi
lwong ndm trong khoang khoang tir 500 dén 1000mg. Ngudi co hiéu biét trung binh trong
linh vuc nay s€ nhén thdy rang hop chit hodc dugc pham theo phuong an nay chira hoat
chéit voi Iugng ndm trong khoang tir 500 dén khoang 550, khoang tir 550 dén 600, khoang
fir 600 dén 650, khoang tir 650 dén 700, khoang tir 700 dén 750, khoang tir 750 dén 800,
khoang tir 800 dén 850, khoang tir 850 dén 900, khoang tir 900 dén 950 hoic khoang tur
950 dén 1000mg.

Hoat chat nay c6 thé hitu hiéu trong mot khoang lidu rong va nhin chung la dugc str
dung vé&i lugng hitu hi€u dé diéu tri. Tuy nhién, can hiéu réng, ham lu’lc;ng hop chét thuc té
dugc st dung thuong dugc quyét dinh béi bac si, tuy theo cac truomg hop lién quan, bao
gf)m tinh trang bénh can diéu tri, duong st dung duoc chon, hop chét thuc té duoc str dung,
do tudi, thé trong va dép ung clia b¢nh nhén cu thé, mac do trAm trong cua triéu chimg ¢

bénh nhén va nhiing yéu t6 tuong tu.
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D& bao ché duoc phém ran nhu vién nén, hoat chét chinh duoc tron voi ta duge dé
tao ra duoc pham rén da duoc bao ché so bd chira mot hdn hop dong nht ctia hop chat theo
séng ché. Khi d& cap dén cac duoc pham dugc bao ché so b ddng nhat nay, nghia 1a hoat
chét thuong dugc phan tan déu trong toan bd dugc phim dé co thé d& dang chia nho hon
nita dugc phém dé thanh cac dang Jidu don vi hitu hiéu nhu nhau nhu dang vién neén, vién
tron va vién nang. Sau d6, dang duoc phém ran dugc bao ché so bod nay duoc chia nho
thanh cac dang lidu don vi ¢ dang néu trén chua, vi du, hoat chét theo sang ché véi luong

nam trong khoang tir 0,1 dén 1000mg.

Vién nén hoic vién tron theo sang ché ¢6 thé duoc bao hodc dugc két hop theo cach
khéac dé tao ra dang liéu mang lai lgi ich cta vige tac dung kéo dai. Vi duy, vién nén hodc
vién tron c6 thé bao gdom liéu bén trong va bén ngoai, lidu bén ngoai & dang 16p vo boc cua
liéu bén trong. Hai thanh phan nay c6 thé duoc phén tach boi mot 16p tan trong rudt co tac
dung chéng lai sy phan hiry trong da day va cho phép thanh phan bén trong duoc van chuyén
nguyén ven dén t4 trang hodc dugc giai phong cham. Nhiéu nguyén liéu c6 thé dugc st
dung lam 16p tan trong rudt hodc cac 16p boc nay, cac nguyén liéu nay bao gdm mot s6 axit
cao phén ti va hon hop clia cac axit cao phan tir voi nguyén li€u nhu senlac, rugu xetyl va

xenluloza axetat.

Cac dang long ma trong d6 hop chét va duoc pham theo sang ché 6 thé duoc két
hop dé str dung qua duong miéng hodc tiém bao gdm dung dich nuéde, xi rd duoc tao huong
thich hop, hon dich nude hodc diu va nhil twvong duge tao huong voi cac loai dau tiéu hoa
duoc nhu dau hat bong, dau me, dau dira, hodc dau dau phong, cling nhu cdn ngot va céc

chét din thubc twong ty.

Ché phim dung dé xong hit hodc bom thdi bao gdbm dung dich va hdn dich trong
dung méi nudce hoge hiru co duge dung hodc hén hop cua ching va bot. Ché phém rin hogc
16ng c6 thé chira ta dugc duge dung thich hop nhu da mod ta ¢ tren Theo mdt s6 phuong
an, ché pham dugc st dung qua dudng miéng hodc duong mii cho tac dung khu tru hoac
toan than. Ché pham c6 thé dugc xong khi dung bang cach st dung khi tro. Dung dich x0ng
khi dung c6 thé dugc hit truc tiép tir thiét bi xéng khi dung hoge thiét bi xdng khi dung ¢o

thé dugc gin vao nut gac trén mét na, hodc may thd ap lyc duong khong lién tuc. Ché pham

-55-



33298

& dang dung dich, hén dich hodc bot ¢o thé duoc st dung qua dudng miéng hodc qua mii

tir thiét bi ma phan phdi ché phim theo cach thirc thich hop.

Ché pham dung khu trti c6 thé chira mot hodc nhiéu chit mang thong thuong. Theo
mot ) phuong én, thudc m& c6 thé chtra nudc va mdt hodc nhiéu chat mang ky nudc duge
chon ti, vi duy, parafin 10ng, ete polyoxyetylen alkyl, propylen glycol, vazolin tring va cac
chét tuong tu. Ché phdm chit mang dang kem co thé dua trén co s& nudc két hop véi
glyxerol va mot hodc nhidu thanh phdn khéac, vi du, glyxerinmonostearat, PEG-
glyxerinmonostearat va rugu xetylstearyl. Céc loai gel ¢6 thé duoc bao ché bang cach su
dung rugu isopropyl va nudc, két hop thich hop véi thanh phan khéc vi du nhu, glyxerol,
hydroxyetyl xenluloza va cac chét twong tu. Theo mot s6 phuong 4n, ché pham dé str dung
khu tré chira hop chit theo sang ché vdi luong it nhét khoang 0,1, it nhit khoang 0,25, it
nhét khoang 0,5, it nhat khoang 1, it nhat khoang 2, hodc it nhét khoang 5% khéi lugng.
Ché phim dung khu tri nay c6 thé dugc dong goi thich hop vao cac bng, vi du, 100g tuy ¥
c6 thé két hop véi céc chi dan dé diéu tri bénh dugc chon, vi du, bénh vay nén hoic roi loan

da khac.

Ham luong cda hop chat hodic ché phém duoc str dung cho bénh nhén thay d6i tiy
thudc vao dang dang dugc sir dung, muc dich st dung, nhu dé diéu tri phong bénh hodc
didu tri bénh, tinh trang ctia bénh nhan, cach thtre st dung va cac yéu td twong tu. Trong
cac ing dung didu tri, ché pham c6 thé duoc st dung cho bénh nhén dang mac bénh mot
lugng hiru hiéu dé chira bénh hoac it nhét 14 ngin nglra mot phan céc trigu chimg bénh va
bién chimg cta no. Lidu hitu hiéu phu thudc vao tinh trang bénh dugc diéu tri cling nhu
danh gia cia bac si cham soc phu thudce vao cac yéu t& nhu mac do nghiém trong ctia bénh,
d6 tudi, trong lugng va tinh trang suc khée noi chung cua bénh nhan va cac yéu td twong

tu.

Ché phim st dung cho b¢nh nhén ¢6 thé & dang dugc pham néu trén. Ché phdm nay
co fhé duoc lam vo trung bang cac k¥ thuét khir trung thong thuong, hodc ¢ thé dugce loc
vO trﬁng Dung dich nuédc ¢6 thé dugc dong gdi dé str dung ludn, hodc 1am kho lanh, ché
phim kho lanh nay s& dugc tron v6i chAt mang chira nuge vo trung trude khi stt dung. D0

pH ctia cac ché phdm nay thuong nam trong khoang tir 3 dén 11, tét hon la tir 5 t6i 9 va t6t

-56-



33298

nhét 13 tir 7 t6i 8. Can hiéu rang viéc st dung mdt so ta duge, chat mang, hodc chét 1am on

dinh néu trén s& dan t¢i viée tao ra mudi duge dung cua no.

Liéu luong diéu tri cia hop chét theo séng ché ¢6 thé thay doi tiry vao, vi du, muc
dich diéu tri cu thé, cach thtrc st dung hop chét do, stcc khoe va tinh trang ciia bénh nhén
va danh gia cta bac si ké don. Ty 1€ hodc ndng do cia hop chét theo sang ché trong dugc
pham c¢6 thé thay ddi tay thudc mot s6 yéu t6 bao gbm lidu lugng, cac dac trung hoa hoc
(vi dy, tinh ky nuéc) va duong st dung. Viduy, hop chit theo sang ché c6 thé duoc st dung
trong dung dich dém sinh ly chtra hop chit dé str dung ngoai dudng tiéu hoa vdi lugng niam
trong khoang tir 0,1 dén 10% khéi lwong/thé tich. Mot s6 khoang lidu lugng thong thuong
1a khoang tu 1pg/kg dén 1g/kg trong lugng co thé trong mdi ngay. Theo mot s6 phuong 4n,
khoéang lidu lugng 1a khoang tir 0,01mg/kg dén 100mg/kg trong lugng co thé trong mdi
ngay. Liéu luong nay c6 thé phu thudc vao céc bién sé nhu kidu va muc do tién trién cua
bénh hodc roi loan, tinh trang strc khoe chung cua bénh nhan cu thé, hiéu qua sinh hoc
tuong dbi caa hop chét duoc chon, thanh phén cua ta dugc va duong st dung cia no. Liéu
hitu hiéu c6 thé dugc ngoai suy tir duong cong dap ng Jiéu thu nhan tir cac hé thir nghiém

in vitro hodc trén mau dong vét.

Céc ché pham theo sang ché nay co6 the con bao gdém mot hodc nhicu tac nhén dugc
khac nhu tac nhan hoéa tri liéu, steroit, hop chat khang viém, ho#c chat ¢ ché mién dich,

céc vi du vé nhiing chét nay da duoc liét ké trong ban mo ta ny.
Hop chit duoc dénh du va phuong phap thir nghiém

Theo mot khia canh khéc, sang ché @& cap dén hop chit duoc danh dau theo sang
ché (danh dAu bang phong xa, danh dAu bang huynh quang, v.v.) ma s€ hitu ich khong chi
trong céac k¥ thuét chup anh ma con trong c4c thir nghiém, ca in vitro va in vivo, dé dinh vi
va dinh luwong PI3K trong cac mau ma, bao gém nguoi va dé xac dinh phéi tr PI3K béng
cach trc ché su gén két cua hop chéat duge danh diu. Do do, sang ché nay bao gdm céc thir

nghiém PI3K chira hop chét duoc dénh dau nay.

Sang ché con bao gdm céc hop chét duge danh déu bang ddng vi theo sang ché. Hop

chit duge danh diu “bing ddng vi” hodc “pang phéng xa” 1a hop chit theo sang ché ma
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mdt hodc nhiéu nguyén tir dugc thay thé hoic duge thé bang nguyén tir c6 nguyén tit khéi
hotic s6 khdi khac véi nguyén tir khdi hogc sb khéi thuong thay trong tu nhién (tuc 1a, co
trong tu nhién). C4c nuclit phong xa thich hop ma co thé duogc dua vao hop chét theo sang
ché bao gdm, nhung khong gi¢i han ¢, 2H (ki hi¢u 1a D cho doteri), SH (ki hiéu 1a T cho
iti), 11C, 13C, 1C, BN, 1*N, 150, 170, 130, '¥F, 338, 3'6(31’ 2By, Br, Br, 7"Br, 1231, 141, 1]
va 1311, Céc nuclit phong xa dugc dua vao hgp chét duoc déanh diu phong xa tic thoi phu
thudc vao irng dung cu thé cua hop chit dugc danh dau phoéng xa do. Vi du, dbi véi céac thir
nghiém canh tranh va danh d4u PI3K in vitro, hop chit ma dua *H, '*C, Br, I, P'L, 338
hodic vao thuong s& hitu ich nhét. Véi cac ing dung chup anh phong xa, e, B, 1251, 123,

1241 1311 75Br, "Br hogc 7'Br thuong hitu ich nhét.

Cén hiéu réng “dugc danh dau phong xa” hodc “hop chat dugc danh d4u” 1a hop
chét ma két hop véi it nhit mot nuclit phong xa. Theo mot sb phuong an, nuclit phong xa

duge chon tir nhém bao gom *H, 1C, '*#°I, S va 82Br.

Sang ché con ¢6 thé bao gdbm céc phuong phap tong hop dé dua cac chit dong vi
phéng xa vao hop chét theo sang ché. Cac phuwong phap tdng hop dé dua céac chét dong vi
phong xa vao hop chét hitu co di duoc biét dén mot cach rong rdi trong linh vure nﬁy va
nguodi co hiéu biét trung binh trong linh vuc nay dé dang nhén biét cac phuong phép thich

hop cho hop chét theo sang ché.

Hop chat duge danh d4u theo sang ché c6 thé duoc sir dung trong thir nghiém sang
loc d& nhan biét/danh gid hop chat. Vi du, hop chét dugc nhan biét hodc tong hop mai (tie
13, hop chat thir nghiém) ma da dugc dénh dau c6 thé duoc danh gia vé kha nang gan két
v6i PI3K ciia n6 bing cach theo ddi sy bién thién nong do clia no khi tiép xtic voi PI3K,
théng qua viéc theo ddi chat danh ddu. Vi du, hop chat thir nghiém (dugc danh déu) c6 thé
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k&t v6i PI3K (tie 13, hop chét chudn). Do d6, kha ndng cua hep chét tht nghiém canh tranh
véi hop chét chudn trong viéc gin két v4i PI3K lién quan truc tiép dén 4i luc lién két cta
no6. Ngugc lai, trong mot sb thir nghiém sang loc khac, hop chit chuén dugc danh dau va

hop chit thir nghiém khong duge dénh dau. Do do, ndng do cua hop chat chudn da danh
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dAu duoc theo doi v6i muc dich ddnh gia sy canh tranh gitta hop chit chuén v&i hop chat
thir nghiém va ai luc gén két tuong ddi cua hop chét thu nghiém vi thé ma duoc xac dinh.
Kit

Sang ché ciing bao gbm céc kit duge pham hitu ich, vi dy, trong viéc diéu tri hodc
phong ngira cac bénh hodc rdi loan lién quan dén PI3K, nhu bénh ung thu, bao gdm mot
hoac nhiéu vat chia chira dugc phém ma chtra mot luong hitu hiéu dé tri lidu cia hop chét
theo sang ché. Cac kit nay con co thé bao gom, néu cin, mot hodc nhidu thanh phan kit
dugc phém thong thuong khac nhau, vi du nhu, vat chtra véi mot hoac nhiéu chit mang
duoc dung, cic vat chira bd sung, v.v. va cling 1a hién nhién ddi v6i cac ngudi co hiéu biét
trung binh trong linh vuc nay. Céc chi dan st dung, duéi dang to roi trong bao goi hodc
nhan dan, cho biét ham lugng céc thanh phan duge st dung, hudéng dan st dung va/hoac
huéng din phdi tron céc thanh phén, cling c6 thé c6 trong kit.

Séng ché s& dwge md ta chi tiét hon bing céc vi du cu thé. Cac vi du sau déy chi
nhdm muc dich minh hoa va khong du dinh gi¢i han pham vi cua sang ché theo cach thirc
bét ky. Nguoi c6 hiéu biét trung binh trong linh vuc nay dé dang nhéan ra nhiéu théng so
khong quan trong co thé thay d6i hodc chinh stra 8 thu duoc cac két qua vé co ban la tuong
tur. Céc hop chat néu trong céc vi du da duge ching minh 14 cac cht (e ché PI3K dya theo
it nhat mot thir nghiém duoc md ta dudi day.

Vi du thwe hién sang ché

Céc hop chit vi du dudi ddy chira mot hodc nhidu tdm khong dbi xtng dugc diéu

ché & dang raxemat hodc hén hop chat dong phan, trir khi ¢6 quy dinh khac.

Vidul. 2—[1—(6-amino-9H-purin-9-yl)etyl]-6-mety1-3-pheny1-4H-pyrido[1 ,2-a]pyrimidin-
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4-on

Budce 1. Metyl 4-clo-3-oxopentanoat

B sung tung phan N,N,N-trimetyl(phenyl) metanamin dicloiodanuit (75,71g,
217,5mmol) vao dung dich metyl este cia axit 3-oxopentanoic (Aldrich, 26,0ml,
207,2mmol) trong metylen clorua (300ml). Khudy hdn hop phan tmg nay ¢ nhiét do trong
phong (rt) trong thoi gian 2 gio, sau d6 rira bang dung dich natri thiosulfat bdo hoa, nude
mudi, 1am kho trén magie sulfat va cd. San pham tho nay duoc dung truc tiép & budc tiép

theo (23g, 67,4%).
Budc 2. 2-(1-cloetyl)-6-metyl—4H-pyrid0[1,2-a]pyrimidin-4-on

B4 sung 6-metyl-2-pyridinamin (Aldrich, 4,7, 43mmol), tiép theo la bd sung metyl
4-clo-3-oxopentanoat (8,584, 52,15mmol) vao dung dich axit polyphosphoric duoc khudy
bang tay (30g, 200mmol) trong cbc mo dung tich 200ml. Hbn hop nay dugc gia nhiét ¢o
khuAy & nhiét do 110°C trong thdi gian 5 gio. Sau khi duge lam ngudi, chuyén huyén phu
dic mau sim vao 100g nude d4. Didu chinh do pH cia hdn hop dén khoang 6-7 bang dung
dich natri hydroxit 10%. Chiét hdn hop bang metylen clorua. Cac 16p hiru co két hop dugc
rira bang nudc, nudce mudi, 1am kho trén magie sulfat va lam bay hoi cho dén kho. Can
duoc tinh ché trén silicagel, rira giai bing dung dich metanol trong metylen clorua tir 0 dén
10% dé tao ra san pham mong muf')n (3,16g, 32,7%). Phan tich LCMS tinh toan cho
C1_1H12C1N20(M+H)+: m/z = 223,1; thuc té thu duge: 223,2.

Bude 3. 3-Bromo-Z-(1-cloetyl)-6-mety1-4H-pyrido[1,2-a]pyrimidin-4-0n

B sung ting giot dung dich brom (0,804ml, 15,6mmol) trong metylen clorua (7ml)
vao dung dich co khudy chira 2-(1-cloetyl)-6-metyl-4H-pyrid0[1,2-a]pyrimidin-4-on
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(3,16g, 14,2mmol) trong metylen clorua (30ml). Khudy hdn hop phan tng nay ¢ nhi¢t do
trong phong trong thoi gian 2 gid. San pham duoc két tiia hoan toan va duoc thu gom bang
cach loc (2,42g, 56,6%). Phan tich LCMS tinh toan cho Ci1iH1iBrCIN:OM+H)"™: m/z =
301,0; thuc té thu duge: 301, 1.

Budc 4. 2-[1-(6-Amino-9H-purin-9-yl)etyl]-3-bromo-6-metyl-4H-pyrido[1,2-

a]pyrimidin-4-on

Khuéy hdn hop gbm 3-bromo-2-(1-cloetyl)-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-
on (1,24g, 4,11mmol), adenin (Sigma, 1,08z, 8,04mmol) va kali cacbonat (1,11g,
8,04mmol) trong N,N-dimetylformamit (20ml) ¢ nhiét dd trong phong qua dém. Sau do,
rot huyén phll nady vao nude va chiét bang metylen clorua. Céc 16p htru co két hop dugc
rira bang nudc, nude mubdi va sau do céc 16p hiru co nay dugc lam kho va lam bay hoi cho
dén kho. Cin duogc sic ky trén silicagel, rira giai bang dung dich MeOH trong metylen
clorua tir 0 t6i 10%, thu duge san phdm mong mudn (176mg, 10,7%). Phan tich LCMS tinh
toan cho C1sHsBIN;OM+H)": m/z = 400,1; thuc té thu duoc: 400,1. "H NMR (DMSO-de,
300 MHz) & 8,44 (1H, s), 8,07 (1H, s), 7,67 (1H, dd, ] = 8,7 va 7,2 Hz), 7,30 (1H, brd, J =
8,7 Hz), 7,20 (2H, s), 6,99 (1H, br d, ] = 7,2 Hz), 6,15 (1H, ¢, J = 7.2 Hz), 2,91 (3H, s),
1,84 (3H, d, J = 7,2 Hz) ppm.

Budc 5. 2-[1-(6-Amino—9H-purin-9-yl)ety1]-6—mety1-3-pheny1-4H-pyrido[1,2-

a]pyrimidin-4-on

B6 sung dung dich natri cacbonat 1M (9,53mg, 0,0899mmol) trong nudc (0,089ml)
va tetrakis(triphenylphosphin)paladi (0) (4,33mg, 0,00375mmol) vao hdn hop gém 2-[1-
(6-amino-9H-purin-9-yl)etyl]-3-brom0-6-mety1-4H-pyrido[1,2-a]pyrimidin-4-on (0,030g,
0,075mmol) va axit phenylboronic (11,0mg, 0,0899mmol) trong 1,4-dioxan (0,6ml). Hon
hop phén ing duoc gia nhit & nhiét do 100°C qua dém. Sau khi lam ngudi xuéng nhiét do
trong phong, pha loang hén hop nay bing EtOAc, rira bang nudc, nude mubi, 1am kho trén
MgSO4 va ¢b. Cin dugc tinh ché trén thiét bi RP-HPLC v6i d pH bang 10 (cot XBridge
C18, rira giai bing gradien axetonitril/nude chia NH;OH 0,15%) dé tao ra san pham mong
mudn. Phan tich LCMS tinh toan cho C22HaoN;O(M+H)": m/z = 398,2; thuc té thu duoc:
398.3. 'H NMR (DMSO-ds, 300 MHz) & 8,37 (1H, s), 7,97 (1H, s), 7,56 (1H, dd, J = 8,7 va
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6.6 Hz), 7,41-7,36 (SH, m), 7,26 (1H, br d, J = 9,0 Hz), 7,09 (2H, br s), 6,85 (IH, br d, J =
7.2 Hz), 5,59 (1H, q,J = 7,2 Hz), 2,80 (3H, 5), 1,64 (3H, d, ] = 7,2 Hz) ppm.

Vi du 2. 6-Metyl-3 -phenyl-2-[1—(9H—purin-6-ylamino)propyl]-4H-pyrido[1,2-a]pyrimidin-

4-on

Buéc 1. Metyl 4-bromo-3-oxohexanoat

Bé sung timg giot dung dich brom (8,6 1ml, 167mmol) trong cloroform (20ml) vao
dung dich metyl 3-oxohexanoat (Fluka, 24,1g, 167mmol) trong cloroform (147ml) trong
thoi gian khoang 2 giv ¢ nhiét d6 0°C (trong bé d4) trong mdi truong khi nito. Khudy hon
hop phan ting trong 30 phut ¢ nhigt d§ 0°C va sau d6 1am Am 1én nhiét do trong phong qua
dém. Trong khi khudy, théi hoi khong khi vao dung dich trong thoi gian 1 gio. Lam kho
hén hop phan ung nay bang natri sulfat va lam bay hoi dung moi dudi ap sudt giam thu

duoc hop chat mong mudn.
Budc 2. 2-(1 -Bromopropyl)-6-mety1—4H-pyrid0[1,2-a]pyrimidin-4-0n

Bb sung 6-metyl-2-pyridinamin (15g, 140mmol), tiép theo 12 metyl 4-bromo-3-
oxohexanoat (37,3g, 167mmol) vao dung dich axit polyphosphoric (80g, 800mmol) dugc
khudy bang tay trong cbc mé dung tich 1000ml & nhiét do trong phong. Hdn hop nay dugc
gia nhiét co khudy & nhiét do 110°C trong thoi gian 5 gid. Sau khi lam ngudi, chuyén huyén
phu ddc sdm mau nay vao 300g nudc da. Diéu chinh d¢ pH cua hon hop dén khoang 6-7
bang dung dich natri hydroxit 10%. Thu gom ph?m két tia bang cach loc dudi ap suit giam,
rira bang nude va lam kho trong khong khi dé tao ra san phim mong muén (25,4g, 64,8%).
Phén tich LCMS tinh toén cho CHisBINOM+H)™: m/z = 281,0; thue té thu dugc: 281,2.
IH NMR (DMSO-ds, 300 MHz) 8 7,66 (1H, d, J = 9,0 va 6,9 Hz), 7,39 (1H, d, ] = 9,0 Hz),
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6.90 (1H, d, J = 6,9 Hz), 6,33 (1H, s), 4,91 (1H, t, ] = 7,5 Hz), 2,91 (3H, 5), 2,15 (2H, qd,
=7.5va 7,5 Hz),0,93 3H, t, ] = 7,5 Hz) ppm.

Budce 3. 2-(1-Bromopropyl)-3-iodo-6-metyl-4H-pyrid0[1,2-a]pyrimidin-4-on

Khudy hdn hop gdm 2-(1-bromopropyl)-6-metyl-4H-pyrid0[1,2-a]pyrimidin-4-on
(3,46g, 12,3mmol) va N-iodosuxinimit (4,15g, 18,4mmol) trong axetonitril (100ml) & nhiét
do 80°C, trong moi trudng nito, qua dém. Sau khi loai bo axetonitril trong chan khong, hoa
tan chét ran thu dugc trong metylen clorua, rira bang nudc, NaxS:03 bdo hoa, natri
bicacbonat bdo hoa va nude mudi; tiép theo, 1am khd cac 16p hitu co trén natri sulfat va sau
d6 loc. C6 phan dich loc nay dudi ap suit giam dé tao ra san pham mong mudn (4,53g,
90,4%). Phan tich LCMS tinh toén cho C1oHi3BrIN;O(M+H)™: m/z = 406,9; thuc té thu
dugc: 407,1.

Budce 4. 2-(1-Azidopropyl)—3-iod0-6-mety1-4H-pyrido[1,2-a]pyrimidin-4—on

Khudy hdn hop gbm 2-(1-bromopropyl)-3-iodo-6-mety1-4H-pyrido[1,2-a]-
pyrimidin-4-on (4,50g, 11,0mmol) va natri azit (3,59¢g, 55,3mmol) trong DMF & nhiét do
trong phong trong thoi gian 2 gio. Sau khi pha lodng bang etyl axetat, rira hdn hop bang
nude, nude mudi, lam kho trén natri sulfat, lam bay hoi du6i ap suat giam dé tao ra san
phm tho, san phim thd nay duge ding truc tiép & budc tiép theo (3,352, 82,1%). Phan tich
LCMS tinh toan cho C12HiINsOM+H)™: m/z = 370,0; thuc té thu duoc: 370,2.‘

Bude 5. 2-(1-Azidopropyl)-6-mety1—3-phenyl-4H-pyrid0[1,2-a]pyrimidin-4-on

B4 sung dung dich natri cacbonat 1M (37,3mg, 0,352mmol) trong nude (0,35ml) va
tetrakis(triphenylphosphin)paladi (0) (16,9mg, 0,0147mmol) vao hdn hop gom 2-(1-
azidopropyl)-3-iodo-6-mety1—4H-pyrido[1,2-a]pyrimidin-4-on (0,11g, 0,29mmol) va axit
phenylboronic (42,9mg, 0,3 52mmol) trong 1,4-dioxan (2ml). Hon hop phéan Gng dugc gia
nhiét & nhiét do 100°C qua dém. Sau khi lam ngudi xubng nhiét do trong phong, pha lodng
hdn hop nay bé‘mg EtOAc, rira béng nudc, nuGge mudi, 1lam kho trén MgSOa, va cd. Can
duoc tinh ché trén silicagel, rira gidi bang EtOAc trong hexan 0 dén 40%, dé tao ra san
phém mong mudn (50mg, 53,4%). Phan tich LCMS tinh to4n cho C1sHisNsOM+H)": m/z
=320,2; thyc té thu dwoc: 320,3.
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Budc 6. 2-(1-Aminopropyl)-6-metyl-3-phenyl-4H-pyrido[1,2-a] pyrimidin-4-on

B sung trimetylphosphin trong tetrahydrofuran 1M (0,11ml) vao dung dich da
khudy chira 2-(1-azidopropyl)-6-mety1-3—pheny1-4H-pyrido[1,2-a]pyrimidin-4-on (0,030g,
0,094mmol) trong tetrahydrofuran (0,24ml) va nuée (0,06ml) & nhiét d6 trong phong va
khudy hon hop ndy ¢ nhiét do trong phong trong thoi gian 1 gio. B sung metylen clorua
vao hdn hop va rira hdn hop nay bang nudc mudi, 1am kho trén magie sulfat va lam bay hoi
cho dén kho dudi ap sudt giam. Phén cin tho dugc dung truc tiép & budc tiép theo. Phan

tich LCMS tinh toan cho CisH2oN30 (M+H)*: m/z = 294,2; thuc té thu dugc: 294,3.

Budce 7. 6-Metyl-3-phenyl—2-[l-(9H-purin-6-ylamino)propyl]-4H-pyrido[1,2-a]pyrimidin—

4-on

Hdn hop gdém 6-bromo-9H-purin (Aldrich, 0,0152g, 0,07656mmol), 2-(1-
aminopropyl)-6-mety1-3-phenyl-4H-pyrid0[1,2-a]pyrimidin-4-0n (0,019¢g, 0,064mmol) va
N,N-diisopropyletylamin (0,0134ml, 0,07666mmol) trong etanol (0,5ml) duoc hdi luu
trong mdi trrong nito qua dém. Hon hop duge l[am ngudi va tinh ché trén sic ky RP-HPLC
voi do pH bang 10 (cdt XBridge C18, rira giai bang gradien axetonitril/nu¢e chua NH4OH
0,15%) dé tao ra san phdm du6i dang bazo ty do. Phan tich LCMS tinh todn cho
Ca3HoN,OMAH)™: m/z = 412,2; thue té thu duoc: 412,4. "H NMR (DMSO-ds, 300 MHz)
§ 8,07 (2H, m), 7,60 (1H, dd, J = 9,0 va 6,9 Hz), 7,39-7,32 (7H, m), 7,00 (1H, m), 6,85
(1H, br d, J = 6,9 Hz), 5,13 (1H, m), 2,81 (3H, s), 1,72 (2H, m), 0,65 (3H, t, J = 7.2 Hz)
ppm.

Vi du 3. 3-(S-Flopyridin-3-yl)-6-mety1-2-[1-(9H-purin—6-ylamino)propyl]-4H—pyrido[1,2-

a]pyrimidin-4-on
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Bude 1. 2-(1-Aminopropyl)-3-iodo-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on

B6 sung dung dich trimetylphosphin trong tetrahydrofuran 1M (0,1mmol) vao dung
dich da khudy chuta 2-(1-azidopropyl)-3-iodo-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on
(3,10g, 8,40mmol) trong tetrahydrofuran (20ml) va nudc (6,06ml) & nhiét do trong phong
va khudy trong thoi gian 1 gio. B6 sung EtOAc vao hon hgp va hdn hop duge chiét hai 1an
bang dung dich HC1 IN. Cac phan chiét da két hop duoc trung hoa bang natri bicacbonat
rin va chiét bang metylen clorua. Céc 1ép hiru co két hop duoc ria bang nudc mudi, lam
kho trén magie sulfat va c6 dudi ap sudt giam. Phan cin nay duge dung truc tiép & bude
tiép theo (2,58g, 89,5%). Phén tich LCMS tinh toan cho C12H15INsOM+H)™: m/z = 344,0;
thuc té thu duoc: 344,2.

Budce 2. 3-Iodo-6-mety1-2-[1-(9H-purin-6-y1amin0)propyl]-4H-pyrido[1,2-a]pyrimidin—4-

on

Hdn hop 6-bromo-9H-purin (1,65g, 0,008270 mol), 2-(1-aminopropyl)-3-iodo-6-
metyl-4H-pyrido[1,2-a]pyrimidin-4-on (2,58, 0,00752mol) va N,N-diisopropyletylamin
(1,571ml, 0,009022mol) trong etanol (60ml) duoc hodi luu trong mdi trudong nito qua dém.
Hon hop duge ¢6 va cén dugce tinh ché thu dugc trén silicagel, rira giai bang metanol trong
metylen clorua tir 0 dén 10%, dé tao ra san phém mong mudn (2,86g, 82,5%). Phan tich
LCMS tinh toan cho C17H17IN;O(M+H)™: m/z = 462,1; thuc té thu dugc: 462,2. '"H NMR
(DMSO-ds, 300 MHz) & 8,31 (2H, m), 8,19 (1H, s), 8,15 (1H, s), 7,69 (1H, dd, J = 8,7 va
6,9 Hz), 7,44 (1H, d,J = 8,7 Hz), 6,99 (1H, d, ] = 6,9 Hz), 5,65 (1H, m), 2,89 (3H, s), 1,91
(2H, m), 0,95 (3H, t, J = 7,2 Hz) ppm. |
Budc 3. 3-(5-F1opyridin-3-yl)-6-mety1—2-[1-(9H-purin-6-ylamino)propyl]-4H-pyrido[1,2-
a|pyrimidin-4-on

B6 sung dung dich natri cacbonat 1M (8,27mg, 0,0780mmol) trong nudc (0,077ml)
va tetrakis(triphenylphosphin)paladi (0) (3,76mg, 0,003 25mmol) vao hdn hop gbm 3-iodo-
6-metyl-2-[1 -(9H-purin—6-y1amino)propyl]-4H—pyrido[ 1,2-a]pyrimidin-4-on (0,030g,
0,065mmol) va axit (5-flopyridin-3-yl)boronic (Combi-Blocks, 11,0mg, 0,0780mmol)
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trong 1,4-dioxan (0,5ml). Hdn hop phan tng dugc gia nhiét ¢ nhi¢t d 100°C qua dém. Sau
khi lam ngudi xudng nhiét do trong phong, pha loang hdn hop nay bang EtOAc, ria bing
nuée, nude mudi, 1am kho trén MgSO4 va ¢d. Céan duge tinh ché trén sic ky RP-HPLC &
didu kién do pH bang 10 (Cot XBridge C18, rtra giai bang gradien axetonitril/nude chira
NH:OH 0,15%) dé tao ra san phim mong mudn. Phan tich LCMS tinh toan cho
CanH20FNsO (M+H)': m/z = 431,2; thyc t€ thu duge: 431,3.

Vidu4. 3-(3-ﬂophenyl)—6-mety1—2-[1-(9H-purin-6-ylamino)propyl]-4H-pyrido[l ,2-

aJpyrimidin-4-on

B sung dung dich natri cacbonat 1M (8,27mg, 0,0780mmol) trong nude (0,077ml)
va tetrakis(triphenylphosphin)paladi (0) (3,76mg, 0,00325mmol) vao hdn hop gdm 3-iodo-
6-metyl—2-[1-(9H-purin-6-ylamino)propyl]-4H-pyrido[1,2-a]pyrimidin-4-on (tr vi du 3,
bude 2; 0,030g, 0,065mmol) va axit (3-flophenyl)boronic (Aldrich, 10,9mg, 0,0780mmol)
trong 1,4-dioxan (0,5ml). Hon hop phan ang duoc gia nhiét & nhiét do 100°C qua dém. Sau
khi lam ngudi xubng nhiét do trong phong, pha loang hdn hgp nay bang EtOAc, rtra bang
nuée, nude mudi, lam kho trén MgSO4 va ¢d. Can dugc tinh ché trén séc ky RP-HPLC &
didu kien do pH bing 10 (Cot XBridge C18, rira giai bing gradien axctonitril/nue chira
NH4OH 0,15%) dé tao ra san phim mong mudn. Phan tich LCMS tinh todn cho
Co3H21 FN7O (MAH)*: m/z=430,2; thuc té thu duoc: 430,3. "HNMR (DMSO-ds, 300 MHz)
58,11 (2H, m), 7,65 (1H, m), 7,45 (2H, m), 7,24 (4H, m), 7,08 (1H, m), 6,91 (1H, m), 5,17
(1H, m), 2,87 (3H, s), 1,79 (2H, m), 0,72 (3H, t, J =72 Hz) ppm. "°F NMR (DMSO-ds,
282 MHz) 6 —114 ppm.

ViduS. 3-(3,5-diﬂophenyl)-6-metyl-2-[1-(9H-purin—6-y1amin0)propyl]-4H-pyrido[1,2-
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a]pyrimidin-4-on

B sung dung dich natri cacbonat 1M (8,27mg, 0,0780mmol) trong nudc (0,077ml)
va tetrakis(triphenylphosphin)paladi (0) (3,76mg, 0,003 25mmol) vao hon hop gdm 3-iodo-
6-metyl-2—[1-(9H-purin-6-ylamin0)propyl]-4H-pyrido[1,2-a]pyrimidin—4-on (t vi du 3,
buéc 2; 0,030g, 0,065mmol) va axit (3,5-diflophenyl)boronic (Aldrich, 12,3mg,
0,0780mmol) trong 1,4-dioxan (0,5ml). Hdn hop phan Gng dugc gia nhiét & nhiét do 100°C
qua dém. Sau khi lam ngudi xubng nhiét do trong phong, pha loang hén hop nay bing
EtOAc, rira bang nudc, nudce mudi, 1am kho trén MgSOq4 va ¢d. Can dugce tinh ché trén sic
ky RP-HPLC & diéu kién do pIl bang 10 (Cot XBridge C18, rira giai bing gradien
axetonitril/nuéc chira NH4OH 0,15%) dé tao ra san phidm mong mudn. Phan tich LCMS
tinh toan cho CasHaoFaN,O (M+H)™: m/z = 448,2; thuc té thu duoc: 4483. 'H NMR
(DMSO-ds, 300 MHz) & 8,06 (2H, m), 7,61 (1H, m), 7,38 (1H, m), 7,14 (SH, m), 6,88 (1H,
m), 5,08 (1H, m), 2,83 (3H, s), 1,75 (2H, m), 0,70 ((3H, t, J = 7,8 Hz) ppm. YF NMR
(DMSO-de,282 MHz) 6 —111 ppm.

Vidu 6. 3-(2-ﬂ0pyridin-3-yl)-6-metyl-2-[1-(9H-purin-6-y1amin0)propy1]-4H-pyrido[1,2-

a]pyrimidin-4-on

-67-



33298

B sung dung dich natri cacbonat 1M (8,27mg, 0,0780mmol) trong nudc (0,077ml)
va tetrakis(triphenylphosphin)paladi (0) (3,76mg, 0,003 25mmol) vao hdn hop gdm 3-iodo-
6-metyl-2-[1-(9H-purin-6-y1amino)propy1]-4H-pyrido[1,2-a]pyrimidin-4-on (tr vi du 3,
bude 2; 0,030g, 0,065mmol) va axit (2-flopyridin-3-yl)boronic (Alfa Aesar, 11,0mg,
0,0780mmol) trong 1,4-dioxan (0,5ml). Hon hop phan Gmg dugc gia nhigt & nhiét do 100°C
qua dém. Sau khi 1am ngudi xubng nhiét do trong phong, pha lodng hdn hop nay bing
EtOAc, rira béng nudc, nudc mudi, 1am khd trén MgSO4 va c6. Can duge tinh ché trén sic
ky RP-HPLC & didu kién do pH = 2 (Cot XBridge Cl18, rua giai bing gradien
axetonitril/nude chita TFA 0,05%) dé tao ra san pham mong mudn & dang mudi TFA. Phan
tich LCMS tinh toan cho bazo tu do C22Ha0FNsO (M+H)": m/z = 431,2; thuc té thu duoc:
431,3.

Vidu 7. 6-metyl-2-[1 -(9H-purin-6-ylamino)propyl]-3-(1H-pyrazo1—4-y1)-4H-pyrido[1,2-

a]pyrimidin-4-on

B6 sung dung dich natri cacbonat 1M (8,27mg, 0,0780mmol) trong nudc (0,077ml)
va tetrakis(triphenylphosphin)paladi (0) (3,76mg, 0,00325mmol) vao hdn hop gom 3-iodo-
6-metyl-2-[1-(9H-purin—6-y1amino)propyl]-4H-pyrido[1,2-a]pyrimidin-4-on (tr vi du 3,
bude 2; 0,030g, 0,065mmol) va 4-(4,4,5,5-tetrametyl-1,3,2-dioxabolan—2—yl_)-IH—pyrazol
(Aldrich, 15,1mg, 0,0780mmol) trong 1,4-dioxan (0,5ml). Hon hop phan ung dugc gia
nhiét & nhiét d6 100°C qua dém. Sau khi lam nguoi xubng nhiét d trong phong, pha lodng
hon hop nay bang EtOAc, rira bang nudc, nudc mubi, 1am kho trén MgSO4 va c6. Cén dugc
tinh ché trén sic ky RP-HPLC & diéu kién do pH = 2 (Cot XBridge C18, rua giai bang
gradien axetonitril/nuéc chira TFA 0,05%) dé tao ra san pham mong mudn & dang mudi
TFA. Phan tich LCMS tinh toan cho bazo tu do C20H20NsO(M+H)": m/z = 402,2; thuc té
thu dugc: 402,1.
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Vi du 8. 3-metyl-6-pheny1-7-[l-(9H-purin—6-y1amino)etyl]-SH-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

‘Budc 1. Metyl 4-bromo-3-oxopentanoat

B sung ting giot dung dich brom (8,61ml, 167mmol) trong clorofom (20ml,
200mmol) vao dung dich metyl este cta axit 3-oxopentanoic (Aldrich, 21,0ml, 167mmol)
trong clorofom (147ml, 1840mmol) trong khoang 2 gio, & nhiét do 0°C (trong bé d4) trong
moi trrong nito. Khudy hdn hop phan tng trong 30 phit 6 nhiét do 0°C va sau do dé nguoi
dén nhiét do trong phong qua dém. Trong khi khudy, thdi hoi khong khi vao dung dich
trong thoi gian 1 gio. Sau khi 1am kho hdn hop phan tng trén natri sulfat, lam bay hoi dung

mdi dudi ap sudt giam thu dugc hop chét mong mudn.
Budc 2. 7-(1-Bromoetyl)—3—mety1-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

B sung 4-metyl-1,3-thiazol-2-amin (Aldrich, 16g, 140mmol), tiép theo la metyl 4-
bromo-3-oxopentanoat (34,9g, 167mmol) vao dung dich axit polyphosphoric (80g,
200mmol) duogc khudy bang tay trong cbe c6 mo dung tich 1000ml. Gia nhiét két hop véi
khudy hdn hop & nhiét d 110°C trong 5 gid. Sau khi lam ngudi, chuyén huyén phu dic ¢6
mau sim dén 300g nudc da. Piéu chinh do pH cta hon hop dén khoang 6-7 bang natri
hydroxit 10%. Loai bo 16p nudc va pha loang 16p dau sAm mau v&i metylen clorua va rira
béng NaOH IN, nudc mubi, lam kho trén magie sulfat va lam bay hot dén kho thu duge
san phdm mong mudn (16,2g, 42,6%). Phan tich LCMS tinh toan che CoHioBrN2OS
(M+H)": m/z = 273,0; thuc té thu duge: 273,1. |

Budc 2. 6-Bromo-7-(1—Bromoetyl)—3-metyl-SH-[l,3]thiazolo[3,2-a] pyrimidin-5-on
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Khudy hdn hop gbm 7-(1-Bromoetyl)-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin—5-
on (16,2g, 59,3mmol) va N-bromosuxinimit (15,8g, 89,0mmol) trong axetonitril (500ml) &
nhiét do 80°C, trong moi trudng nito, qua dém. Sau khi loai bo axetonitril trong moi trudng
chéin khong, hoa tan chét rén thu dugc trong metylen clorua, rira bing nudc, NazS203 bao
hoa, natri bicacbonat bdo hoa, nudc mudi; sau d6 1am khd cac 16p hitu co trén natri sulfat
va loc. Co phan dich loc dudi ap sut giam dé tao ra san phim mong muén (19,5g, 93,4%).

Phan tich LCMS tinh toan cho CoHoBr2NOS(M+H)": m/z=350,9; thuc té thu duoc: 351,0.
Budce 3. 7-(l-Azidoetyl)-6-br0mo-3—metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on

Khudy hdn hop gdm 6-bromo-7-(1-Bromoetyl)-3-metyl-SH-[1,3]thiazolo[3,2-
aJpyrimidin-5-on (11,1g, 31,5mmol) va natri azit (6,15g, 94,6mmol) trong dimetyl
formamit (DMF) (100ml) & nhiét do trong phong trong 2 gio. Sau khi pha loang véi EtOAc,
rira hdn hop béng nudc, nudc mubi, 1am kho trén natri sulfat va 1am bay hoi dudi ap suét
giam. Cgn dugc tinh ché thé trén silicagel, rira giai bang EtOAc 0 dén 80% trong hexan,
thu dwoc san phdm mong mudn (8,68g, 87,6%). Phan tich LCMS tinh toan cho
CoHoBrNsOS(M+H)": m/z=314,0; thuc té thu duoc: 313,9. "H NMR (DMSO-ds, 300 MHz)
87,15 (1H, s), 4,83 (1H, q, J = 6,6 Hz), 2,69 (3H, s), 1,48 (3H, d, J = 6,6 Hz) ppm.

Budc 4. 7-(1-Azidoetyl)-3-metyl-6-pheny1-SH-[1,3]thiazolo[3,2-a]pyrimidin-5—on

B4 sung dung dich natri cacbonat 1M (40,5mg, 0,382mmol) trong nude (0,38ml) va
tetrakis(triphenylphosphin)paladi (0) (18,4mg, 0,0159mmol) vao hdn hop 2dm 7-(1-
azidoetyl)-6—bromo-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,100g, 0,318mmol)
va axit phenylboronic (46,6mg, 0,382mmol) trong 1,4-dioxan (2ml). Hon hop phan ung
duoc gia nhiét & nhiét do 100°C qua dém. Sau khi 1am ngud1 xubng nhiét do trong phong,
pha loang hdn hgp nay bang EtOAc, rira bang nudc, nude mubi, 1am kho trén MgSOs va
co. Can dugc tinh ché trén silicagel, rira giai bang EtOAc 0 dén 50% trong hexan, dé tao ra
san pham mong mudn (44mg, 44,4%). Phan tich LCMS tinh todn cho C15H14NsOS(M+H) :
m/z = 312,1; thuc té thu duge: 312,3.

Budce 5. 7-(1-Aminoetyl)-3-metyl-6-pheny1-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-0n
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B sung dung dich trimetylphosphin trong tetrahydrofuran 1M (0,17ml) vao dung
dich da khudy chira 7-(1-azidoetyl)-3-metyl-6-phenyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-
on (0,044g, 0,14mmol) trong tetrahydrofuran (0,4ml) va nude (0,102ml) ¢ nhiét do trong
phong va khudy hdn hop nay ¢ nhiét do trong phong trong thoi gian 1 g10. B6 sung EtOAc
va0 hdn hop va chiét hdn hop hai 1an bang HCI IN. Céc phén chiét két hop duoc trung hoa
bang natri bicacbonat rin va chiét bang metylen clorua. Céc 16p hitu co két hop dugc ria
bang nuéc mudi, 1am kho trén magie sulfat va ¢d dudi ap sudt giam. Phén cin nay duoc
dung truc tiép & budc tiép theo (36mg, 89,3%). Phan tich LCMS tinh toén cho
C1sH1sN3OS(M+H)": m/z = 286,1; thuc té thu duoc: 286,0.

Budc 6. 3-Mety1—6-phenyl-7-[1-(9H-purin-6-y1amino)etyl]-SH-[1,3]thiazolo[3,2—

a|pyrimidin-5-on

Hdn hop gdm 6-bromo-9H-purin (0,01504g, 0,0076mmol), 7-(1-aminoetyl)-3-
metyl—6-pheny1-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,018g, 0,063 mmol) va N,N-
diisopropyletylamin (0,013ml, 0,0076 mol) trong etanol (0,5ml) duoc hdi luu trong moi

“truong nito qua dém. CO hon hop nay dudi ap suét giam va Cén dugc tinh ché trén sic ky
RP-HPLC véi do pH = 2 thu dugc san phidm mong muén & dang mudi TFA. Phén tich
LCMS tinh toan cho bazo tu do CooH1sN70S(M+H)": m/z = 404,1; thuc té thu duoc: 404,3.
'H NMR (DMSO-ds, 300 MHz) cho mubdi TFA: & 8,54 (2H, m), 8,41 (2H, m), 7,44-7,36
(5H, m), 7,08 (1H, d, J = 1,2 Hz), 5,21 (1H, m), 2,64 (3H, s), 1,38 (3H. d, ] = 6,6 Hz) ppm.

Vidu9. 7-{ 1-[(2-amino-9H-purin-6-y1)amino]etyl}—3-metyl-6-pheny1-5H-[1,3]thiazolo-
[3,2-a]pyrimidin-5-on

Hbén hop g@)m 2-amino-6-bromopurin (Aldrich, 0,01618¢, 0,007558mmol), 7-(1-
aminoetyl)-3-metyl-6-pheny1-SH-[1,3]thiazolo[3,2-a.]pyrimidin-5-0n (tr vi du 8, budc 5;
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0,018g, 0,063mmol) va N,N-diisopropyletylamin (0,0131 8ml, 0,007569mmol) trong etanol
(0,5ml) dugce hdi luu trong moi trudng nito qua dém. Hon hop nay dugc cho bay hoi va can
dugc tinh ché thu dugc trén sdc ky RP-HPLC v¢i d pH = 2 thu duoc san phém 0 dang
mudi TEA. Phan tich LCMS tinh todn cho CaoHioNsOS(M+H)*: m/z = 419,1; thuc t¢ thu
duoc: 419,3. 'TH NMR (DMSO-ds, 300 MHz) cho mudi TFA: & 8,74 (1H, m), 8,16 (1H, s),
7.46-7,33 (6H, m), 7,14-7,11 (3H, m), 5,20 (1H, m), 2,66 (3H, d, J=1,5Hz), 1,32 (3H, d,
J=6,6 Hz) ppm.

Vi du 10. 6-(3-ﬂopheny1)-3-metyl-7-[1-(9H-purin-6-y1amin0)ety1]-SH-[1,3]thiazolo[3,2-

aJpyrimidin-3-on

HNﬁj
~N
N

NN
Bude 1. 7-(1-azidoetyl)-6-(3-ﬂophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on

B4 sung dung dich natri cacbonat 1M (40,5mg, 0,382mmol) trong nudc (0,38ml) va
tetrakis(triphenylphosphin)paladi (0) (18,4mg, 0,0159mmol) vao hdn hop gbm 7-(1-
azidoetyl)-6-bromo-3-metyl-SH—[1,3]thiazolo[3,2-a]pyrimidin-5-0n (tr vi du 8, bude 3;
0,100g, 0,318mmol) va axit (3-flophenyl)boronic (53,4mg, 0,3 82mmol) trong 1,4-dioxan
(2ml). Hon hop phan tmg dugc gia nhiét ¢ nhiét do 100°C qua dém. Sau khi lam ngudi
xubng nhiét do trong phong, pha loang hdon hop nay bang EtOAc, rira bing nudc, nude
muéi, lam kho trén MgSO4 va c6. Can duge tinh ché trén silicagel, rra giai bang EtOAc
trong hexan 0 dén 50% dé tao ra san pham mong muén (35mg, 33,4%). Phan tich LCMS
tinh toan cho Ci1sH13FNsOS(M+H)*: m/z = 330,1; thuc té thu duoc: 330,2.

Budc 2. 7-(1-aminoetyl)-6-(3-ﬂophenyl)-3-metyl-5H-[ 1,3]thiazolo[3,2-a]pyrimidin-5-on

B sung dung dich trimetylphosphin trong tetrahydrofuran 1M (0,13mmol) vao
dung dich da khudy chta 7-(1—azidoetyl)-6-(3-ﬂophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-
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a]pyrimidin-5-on (0,037g, 0,1 1mmol) trong tetrahydrofuran (0,3ml) va nuéc (0,0811ml) &
nhiét do trong phong va khudy trong thoi gian 1 gio. B6 sung EtOAc vao hén hop va chiét
2 14n bang dung dich HCI IN. Cac phan chiét da két hop duge trung hoa bang natri
bicacbonat ran va chiét bang metylen clorua. Cac 16p hiru co da két hop dugc rua bang
nuée mudi, 1lam kho trén magie sulfat va c6 dudi ap sudt giam. Phén c@n nay dugc dung
truc tiép & bude tiép theo (3lmg, 90,9%). Phan tich LCMS tinh toan cho
C1sHisFN;OS(M+H)": m/z = 304,1; thuc t€ thu duoc: 304,3.

Budce 3. 6-(3-F10pheny1)-3-mety1-7-[1-(9H-purin-6-ylamino)etyl]-SH-[I,3]thia2010[3,2-

aJpyrimidin-5-on

Hon hop gbm 6-bromo-9H-purin (0,01258g, 0,006320mmol), 7-(1-aminoetyl)-6-(3-
ﬂophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,016g, 0,053mmol) va N,N-
diisopropyletylamin (0,01 1ml, 0,006329mmol) trong etanol (0,4ml) dugc hdi luu trong moi
trudng nito qua dém. Hon hop dugc cho bay hoi va can duoc tinh ché ‘thu duoc trén sdc ky
RP-HPLC v6i d pH = 2 thu dwoc san phim ¢ dang mudi TFA. Phan tich LCMS tinh todn
cho CaoH17FN7OS(M+H)": m/z = 422,1; thuc té thu duoc: 422,3. '"H NMR (DMSO-de, 300
MHz) cho mubi TFA: & 8,55 (2H, m), 8,40 (2H, m), 7,48 (1H, m), 7,25-7,22 (3H, m), 7,09
(1H, s), 5,19 (1H, m), 2,64 (3H, d, J = 0,9 Hz), 1,40 (3H, d, J = 6,6 Hz) ppm. F NMR
(DMSO-ds, 282 MHz) cho mudi TFA: § -74,2, -114,0 ppm.

Vidu11.7-{ 1-[(2-amino-9H-purin—6-yl)amino]etyl}-6-(3-ﬂoplleny1)-3-metyl—SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on

Hon hop gém 2-amino-6-bromopurin (0,01353g, 0,006320mmol), 7-(1-aminoetyl)-
6-(3-ﬂ0phenyl)—3-metyl-SH-[l,3]thiazolo[3,2-a]pyrimidin-5-on (tr vi du 10, bude 2;
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0,016g, 0,053mmol) va N,N-diisopropyletylamin (0,01102ml, 0,006329mmol) trong etanol
(0,4ml) dugc hdi luu trong moi trudng nito qua dém. Hon hop nay duoc cho bay hoi va cén
duoc tinh ché thu dugc trén sic ky RP-HPLC véi do pH = 2 thu duoc san phdm & dang
mudi TFA. Phan tich LCMS tinh toan cho C20HisFNgOS(M+H)™: m/z = 437,1; thuc té thu
duoc: 437,3. 'TH NMR (DMSO-ds, 300 MHz) cho mudi TFA: & 8,74 (1H, m), 8,16 (1H, s),
7,46 (1H, m), 7,20-7,13 (7H, m), 5,18 (1H, m), 2,66 (3H, s), 1,33 (3H, d,J=6,9 Hz) ppm.
YF NMR (DMSO-ds, 282 MHz) cho mubi TFA: & -74,0, -114,0 ppm.

Vidu 12. 6-(3,5-Diﬂopheny1)-3-mety1-7-[l-(9H-purin—6-y1amino)etyl]-SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on

HN N
B
N

N
VNH

Budce 1. 7-(1-Azidoetyl)-6-(3,5-diﬂopheny1)-3—metyl-SH-[l,3]thiazolo[3,2-a]pyrimidin—5-

on

B6 sung dung dich natri cacbonat 1M (40,5mg, 0,3 82mmol) trong nude (0,38ml) va
tetrakis(triphenylphosphin)paladi (0) (18,4mg, 0,0159mmol) vao hén hop gém 7-(1-
azidoetyl)-6—br0mo-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin—5-on (0,10g, 0,318mmol)
va axit (3,5-diflophenyl)boronic (60,3mg, 0,3 82mmol) trong 1,4-dioxan (2ml). Hon hop
phan tmg dugc gia nhiét & nhiét do 100°C qua dém. Sau khi lam ngudi xubng nhiét do trong
phong, pha lodng hdn hop nay bang EtOAc, rira bang nudc, nude mudi, lam kho trén
MgSOy4 va cb. Can dugce tinh ché trén silicagel, rira giai bing EtOAc trong hexan 0 dén
40% dé tao ra san phém mong mubn (42mg, 38,0%). Phén tich L.CMS tinh toan cho
C1sH1FaNsOS(M+H)*: m/z = 348,1; thuc € thu dugc: 348,2.

Budoc 2. 7-(1-Aminoety1)-6-(3,5-diﬂopheny1)-3—metyl-SH-[1 ,3]thiazolo[3,2-a]pyrimidin-

5-on
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B6 sung dung dich trimetylphosphin trong tetrahydrofuran 1M (0,14mmol) vao
dung dich da khudy chua 7-(1-azidoetyl)-6-(3,5-diflophenyl)-3-metyl-SH-[ 1,3 ]thiazolo-
[3,2-a]pyrimidin-5-on (0,042g, 0,12mmol) trong tetrahydrofuran (0,3ml) va nudc
(0,0873ml) & nhiét do trong phong va khudy trong thoi gian 1 gio. EtOAc duge bd sung
vao hdn hop va hdn hop dugc chiét 2 1an bang dung dich HCI IN. Céc phan chiét da két
hop dugc trung hoa bang natri bicacbonat rdn va chiét bang metylen clorua. Céc 16p hitu
co két hop dugc rua bang nude mudi, lam kho trén magie sulfat va co6 dudi ap suét giam.
Phn cin nay duoc dung truc tiép & bude tiép theo (36mg, 92,7%). Phén tich LCMS tinh
toan cho C1sHi4F2N;OS(M+H)": m/z = 322,1; thuc té thu duoc: 322.3.

Budce 3. 6-(3,5-Diﬂopheny1)—3-mety1-7-[1—(9H-purin-6-ylamino)etyl]-SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on

Hdn hop gdbm 6-bromo-9H-purin (0,01258g, 0,006320mmol), 7-(1-aminoetyl)-6-
(3,5-diﬂophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,017g, 0,053mmol) va
N,N-diisopropyletylamin (0,011ml, 0,006329mmol) trong etanol (0,4ml) dugc hdi luu
trong moi trudng nito qua dém. Hon hop dugce cd dudi ap sudt giam va can duoc .tinh ché
thu duge trén séc ky RP-HPLC vé6i do pH =2 thu dugc sin pham & dang mudi TFA. Phan
tich LCMS tinh toan cho CaoH1sFaN7OS(M+H)": m/z = 440,1; thuc té thu duoc: 440,3. 'H
NMR (DMSO-ds, 300 MHz) cho mubi TFA: & 8,55 (1H, m), 8,39 (2H, m), 7,29 (1H, m),
7.15-7,11 (3H, m), 5,17 (1H, m), 2,64 (3H, d, J = 1,2 Hz), 1,42 (3H, d,J=6,9 Hz) ppm.

Vidu 13. 7-{1-[(2-Amino-9H-purin-6—yl)amino]etyl}-6-(3,5-diﬂophenyl)-3-metyl-SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on
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Hdn hop gdm 2-amino-6-bromopurin (0,01436g, 0,0067 12mmol), 7-(1-aminoetyl)-
6-(3,5-diflophenyl)-3-metyl-5H-[ 1,3 ]thiazolo[3,2-a]pyrimidin-5-on (tr vi du 12, budce 2;
0,018g, 0,056mmol) va N,N-diisopropyletylamin (0,01171ml, 0,006722mmol) trong etanol
(0,4ml) dugc hdi lvu trong moi trudng nito qua dém. Hon hgp dugce cho bay hoi va cén
duoc tinh ché thu dugc trén sic ky RP-HPLC véi do pH = 2 thu dugc san pham & dang
mubi TFA. Phan tich LCMS tinh toan cho CaoHi7F2NsOS(M-+H)"™: m/z = 455,1; thuc té thu
duoc: 455,3. 'TH NMR (DMSO-ds, 300 MHz) cho mudi TFA: & 8,74 (1H, m), 8,16 (1H, s),
7.26-7,06 (6H, m), 5,16 (1H, m), 2,66 (3H, d, T = 1,2 Hz), 1,36 BH, d. J = 6,9 Hz) ppm.

Vi du 14. 3-Mety1-7-[1-(9H-purin-6-ylamino)etyl]-6-pyridin—2-y1-5H-[1 ,3]thiazolo(3,2-

a]pyrimidin-5-on

Budc 1. 7-(1-Azidoetyl)-3-metyl-6-pyridin-2-yl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on

Hon hop gdm 2-(tributylstannyl)pyridin (Aldrich, 0,176g, 0,382mmol), 7-(1-
azidoetyl)-6-bromo-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin—5-on (tr vi du 8, budec 3;
0,10g, 0,318mmol) va tetrakis(triphenylphosphin)paladi (0) (0,0184g, 0,0159mmol) trong
1,4-dioxan (0,5ml) dugc gia nhiét & nhiét 6 65°C qua dém. Sau khi lam ngudi va lam lanh
nhanh v&i amoni clorua bao hoa, hdn hgp thu dugce duge chiét bang EtOAc. Gom céc 16p
hitu co lai, rra béng nude mudi, 1am kho va lam bay hoi cho dén kho. Can dugc tinh ché
trén silicagel, rua gidi bang EtOAc trong hexan tlr 0 dén 100%, dé tao ra san pham mong
mudn (13mg, 13%). Phén tich LCMS tinh toan cho C14H13N6OS(M+H)": m/z = 313,1; thuc
té thu duoc: 313,0.

Bude 2. 7-(1-Aminoetyl)-3-metyl-6-pyridin-2-yl-5H-[ 1 ,3]thiazolo[3,2-a]pyrimidin-5-on

B6 sung trimetylphosphin 1,0M trong tetrahydrofuran (0,047mmol) vao dung dich
da khudy chira 7—(1-azidoetyl)-3-metyl-6—pyridin-2-y1—SH-[1,3]thiazolo[3,2—a]pyrimidin-5-
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on (0,012g, 0,039mmol) trong tetrahydrofuran (0,1ml) va nuge (0,0285ml) ¢ nhiét do trong
phong va khudy trong thoi gian 1 gio. EtOAc duoc bd sung vao hon hop va hdn hop duoc
chiét 2 14n bang dung dich HCI IN. Cac phin chiét da két hop dugc trung hoa bang natri
bicacbonat rin va chiét bang metylen clorua. Céac 16p hitu co da két hop dugc rua bing
nudc mudi, 1am kho trén magie sulfat va cd dudi ap suét giam. Phan cin nay duogc dung
truc tiép & budc tiép theo. Phan tich LCMS tinh todn cho C14H1sN4OS(M+H)": m/z =287,1;
thuc té thu duge: 287,0.

Budce 3. 3—mety1-7-[1-(9H-purin-6-ylamino)etyl]-6-pyridin-2-yl—5H-[l ,3]thiazolo[3,2-
a]pyrimidin-5-on

Hdn hop gém 6-bromo-9H-purin (9,300mg, 0,004673mmol), 7-(1-aminoetyl)-3-
metyl-6-pyridin-2-yl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (11mg, 0,039mmol) va N,N-
diisopropyletylamin (8,152uL, 0,004680mmol) trong etanol (0,3ml) hon hop thd duoc tinh
ché trén silicagel. Hon hop dugc ¢o dudi dp sudt giam va cdn duoc tinh ché trén sic ky RP-
HPLC (rtra giai bing gradien methanol/nude chira TFA 1%) thu dugc san pham mong
mubn & dang muéi TFA. Phan tich LCMS tinh toan cho C1oH17NsOS(M+H)™: m/z = 405,1;
thyc té thu dugc: 405,3.

Vidu 15. (S)-7~(1-(9H-purin-6-y1amino)etyl)-6—(3-ﬂophenyl)-3-metyl-SH-thiazolo[3,2-

a]pyrimidin-5-on
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Buéc 1. 7-(1-Bromoetyl)-3-metyl-5H-thiazolo[3,2-a]pyrimidin-5-on

Dung dich metyl este cia axit 3-oxopentanoic (12,5g, 96,0mmol) trong metylen
clorua (50ml) dugc lam lanh trong bé nude da. Pau ra ctia binh phan Gmg nay duoc nbi voi
binh chita NaOH. Bd sung ting giot dung dich brom (5,19ml, 101mmol) trong metylen
clorua (10ml, 200mmol) trong thoi gian 20 phut, lam 4m hon hop phan tng dén nhiét do
trong phong va sau do khudy qua dém. Thdi khi nito vao hdn hgp trong thoi gian 30 phit
va sau d6 ¢o thu duoc dau. Dau nay dugc st dung ¢ bude tiép theo ma khong can tinh ché
thém. "H NMR (400 MHz, DMSO-de) § 4,89 (q, ] = 6,9 Hz, 1H), 3,85 (s, 2H), 3,63 (s, 3H),
1,64 (d, J =6,7 Hz, 3H).

B sung axit polyphosphoric (50,0g, 458mmol) vao binh cdu 3 ¢b dugc gin voi thiét
bi ngung tu, nhiét ké, dau vao nito. Gia nhiét binh phan g t6i nhi¢t do khoang 70°C thu
dugc chit long dé khudy. Bo sung ting phan nhé dung dich 4-metyl-1,3-thiazol-2-amin
(10,0g, 87,6mmol) két hop véi khudy. Tang tir tir nhiét do trong binh phan Ung dén 78°C
trong ltc tron. Sau do6 bd sung dang dAu tho thu dugce & trén vao binh phan ing bing dng
pipet va gia nhiét hdn hop dén 110°C trong moi trudng nito. Sau 6 gio gia nhiét, phan tich

HPLC cho thiy ring phéan Gng da két thuc.

Lam ngudi hdn hop phan tng xubng khoang 35°C. B sung nude (70ml) va EtOAc
(200ml) vao. Khudy hdn hop nay dén khi toan bd chét rin dugc hoa tan. Téch 16p hitu co
ra. Chiét 16p nudc bang EtOAc (200ml x 2). Phan chiét hiru co da két hop duoc rua bing
dung dich HCI 1N (40ml x2) bang NaHCO; bdo hoa (50ml x 2) va nu6e mudi (30ml). Lam
kho 16p hitu co va co thu dugc 7-(1-Bromoetyl)-3-metyl-SH-thiazolo[3,2-a]pyrimidin-5-on
& dang chit rén c6 mau vang (11,8g, 49,3%). Phan tich LCMS tinh todn cho CoH10BrN>OS
(M+H)": m/z 274,96, 272,96, thuc té thu duoc: 274,75, 272,75,1H NMR (400 MHz,
DMSO-dg) & 7,05(m, 1H), 6,27 (s, 1H), 5,17 (q, J = 6,9 Hz, 1H), 2,65 (s, 3H), 1,85 (d, ] =
6,9 Hz, 3H). |
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Buéc 2. 6-Bromo-7-(1-Bromoetyl)-3-metyl-5H-thiazolo[3,2-a|pyrimidin-5-on

%\N ‘ Br
S/k\N
Br

Khuéy huyén phi 7-(1-Bromoetyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(13,2g, 48,3mmol) trong axetonitril (100ml, 2000mmol) trong moi truong nito cho dén khi
thu dugc dung dich trong sudt. Sau do bd sung dung dich N-bromosuxinimit (9,891g,
55,57mmol) va hdn hop phan tmg duoc khuéy & nhiét dd 50°C. Sau 20 phut, phéan tich
HPLC cho thdy rang phan Ung da két thic. Bd sung dung dich natri sulfit (3,046,
24,16mmol) trong nudce (50ml) va khudy hdn hop nay & nhiét d trong phong trong 20 phit.
B6 sung tir tir nude (200ml) va hon hop duge khudy & nhiét do trong phong trong 30 phut
va sau d6 loc. Rira chat ran bang nudc (100ml x 3) va lam kho thu dugce 6-bromo-7-(1-
Bromoetyl)-3-metyl-5H-thiazolo[3,2-a]pyrimidin-5-on & dang chat rdn mau tring nho
(15,61g, 91%). Phan tich LCMS tinh todn cho CoHoBraN20S (M+H)": m/z 352,87, 354,87,
thue té thu duoc: 352,65, 354,60. 'H NMR (400 MHz, DMSO-d¢) & 7,15 (q, § = 1,3 Hz,
1H), 5,51 (q, J = 6,7 Hz, 1H), 2,66 (d, ] = 1,2 Hz, 3H), 1,90 (d, J=6,7 Hz, 3H).

Budc 3. 7-(1-Azidoetyl)-6-br0mo-3-metyl-SH-thiazolo[3,Z-a]pyrimidin—S-on

%\N I Br
A,
N3

B sung natri azit (1,45g, 22,4mmol) vdo huyén phi chéra 6-bromo-7-(1-
Bromoetyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-3-on (6,85g, 19,4mmol) trong N,N-
dimetylformamit (30,1ml). Hon hop phéan ung tlr tir chuyén thanh trong sudt sau tir 5-10
phut. Sau 50 phut, bd sung co khudy ting giot dung dich natri bicacbonat (4,7g, S6mmol)
trong nude (90ml). Hon hop duoc khudy & nhiét do trong phong trong thoi gian 1 gio va
két tia ran duoc loc. Sau do, rira chit rin nay bé‘mg nude (30ml x 3) va lam kho thu duoc
7-(1-azidoetyl)—6-bromo-3-metyl-SH-thiazolo[3,2-a]pyrimidin-5-on & dang chat rin mau
tréng nho (5,94g, 97,2%). Phéan tich LCMS tinh toan cho CoH¢BrNsOS (M+H)™: m/z
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313.96, 315.96; thuc & thu duge: 313,75, 315,75, 'H NMR (400 MHz, DMSO-ds) 8 7,15
(q. ] = 1,3 Hz, 1H), 4,83 (¢, J = 6,8 Hz, 1H), 2,67 (d, J = 1,4 Hz, 3H), 1,48 (d, ] = 6.8 Hz,
3H).

Budce 4. 7-(1-Aminoetyl)-6-bromo-3-metyl-SH-thiazolo[3,2-a]pyrimidin-5-on

NH;

Tron 7-(1-Azidoetyl)-6-brom0-3-metyl-SH-thiazolo[3,Z-a]pyrimidin-S—on (22,6¢,
71,9mmol) v6i metanol (200ml). B sung natri iodua (64,7g, 432mmol) va khudy & nhiét
d6 trong phong trong thoi gian 10 phut. Hoa tan clotrimetylsilan (54,8ml, 432mmol) trong
metanol (29,1ml) va thém tirng giot vao hdn hop phan tng trong thoi gian 10 phut ¢ nhiét
do tir 5 dén 25°C. Hon hgp phan Gmg duoc khudy ¢ nhiét do trong phong trong thoi gian 10
phut. Phan tich HPLC va TLC cho thdy phan tng da két thic. Lam lanh nhanh hdn hop
phan Ung bang cach bd sung dung dich natri thiosulfat (69,4g, 43 9mmol) trong nudc
(259ml) dong thoi duy tri nhiét 6 hon hop ¢ nhiét do tir 5 dén 25°C. Tao ra mot luong 1on
chét rin va do pH cua hon hop bang 3. Khudy hdn hop & nhiét do tr 0 dén 5°C trong 30
phit. Didu chinh do pH ctia hdn hop dén 11 bang cach sir dung dung dich natri hydroxit 3N
(85ml). Pé tao diéu kién thuén loi cho viéc tinh ché va tach san phém, can phai diéu ché
dAn xudt N-Boc ctia san phim. B6 sung di-t-butyldicacbonat (28,3g, 129mmol) vao hon
hop va khudy hdn hop phan Gng nay ¢ nhiét do trong phong trong 2 gid. Phéan tich HPLC
cho thy mot luong nhé amin con lai khong phan Ung. B6 sung thém di-t-butyldicacbonat
(10,0g, 45,8mmol) véo va tiép theo 1a dung dich natri hydroxit 3N (15ml) dé diéu chinh do
pH hdn hop dén 11. Hon hop phan tng duoc khudy & nhiét do trong phong trong 30 phut.
Chiét hdn hop phén Gmg bang etyl axetat (150ml x 3). Lam kho dung dich hitu co chtta dan
xuit N-Boc ctia san phdm trén natri sulfat khan, loc va co dudi ap suét giam thu duoc phan
can. B6 sung phan cin vao dung dich hydroclorua 4M trong 1,4-dioxan (206ml, 824mmol)
va khudy & nhiét do trong phong trong 1,5 gid. Phan tich HPLC cho thay két thiic qua trinh

khtr bao vé N-Boc. Loc dé tach mubi hydroclorua ctia san pham, ria chét ran bang MTBE,
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lam kho bang cach loc hut trong thoi gian 1 gio thu duge mudi 7-(1-aminoetyl)-6-bromo-

3-metyl-5H-thiazolo[3,2-a]pyrimidin-5-on hydroclorua (25,1g) ¢ dang bt mau do tia.

Hoa tan mudi hydroclorua trong nudc (50ml) va bd sung dung dich natri hydroxit
50% (khoang Sml) dé didu chinh do pH dén 11. Hon hop dugc khudy & nhiét do trong
phong trong 20 phut. Loc dé két tia va tach san phdm. Rira chét rin w6t bang nudc (10ml)
va lam khé trén bo loc trong moi truong chin khong trong 18 gidr thu dugc 7-(1-aminoetyl)-
6-bromo-3-metyl-5H-thiazolo[3,2-a]pyrimidin-5-on (18,8g, 65,2mmol, hiu suat 90,7%)
dudi dang bot mau vang. Phan tich LCMS tinh toan cho CoHiiBrNzOS (M+H)": m/z
287,97, 289,97; thuc té thu dugc: 287,75, 289,75. 'TH NMR (400 MHz, DMSO-de) 7,08 (q,
J=1,3Hz 1H), 4,19 (q, ] = 6,7 Hz, 1H), 2,65 (d,J = 1,3 Hz, 3H), 1,17 (d, ] = 6,7 Hz, 3H).

Bude 5. (S)-1-(6-Bromo-3-metyl-5-oxo-5H-thiazolo[3,2-a]pyrimidin-7-yl)etanamont (S)-
2-hydroxy-2-phenylaxetat

o
Br
S N/[j:()/ j\@%@
S/k\N ‘:9 O :
NH,* OH

Hoa tan  7-(1-aminoetyl)-6-bromo-3-metyl-5H-thiazolo[3,2-a]pyrimidin-5-on
(18,8g, 65,2mmol) trong isopropanol (375ml) & diéu kién hdi luu va sau do bo sung ting
giot axit (S)-(+)-mandelic (4,84g, 31,8mmol) trong isopropanol (375ml) vao dung dich
amin nay trong 35 phat. Lam ngudi hdn hop phén (g xubng khoang 72°C va quan sat thy
chit rén két tia. Lam ngudi huyén phu ddc nay xudng nhiét d trong phong va khudy trong
thoi gian 1 gio. San pham rdn dugc thu gom bang cach loc. Phan banh loc w6t dugc ria
bing isopropanol (100ml) va lam kho trén bo loc hit trong thoi gian 1 gio thu dugc san
pham (S)—1-(6-bromo-3-metyl-S-oxo-SH-thiazolo[3,2-a]pyrimidin-7-y1)etanamoni (S)-2-
hydroxy-2-phenylaxetat (11,9g) ¢ dang chét rin mau tring. Phan tich HPLC khong a6i
xtmg duoc thye hién trén cdt Lux Xenluloza-2, 4,6 x 250mm, 5 micron béng cach st dung
pha dong 14 etanol 60%/hexan 40% & tdc do dong 1ml/phut. Rira giai chat dong phan déi
anh chinh & thoi gian luu 13 11,21 phit (99% dién tich). Rira giai chét dong phan doi anh
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phu & thoi gian luu 1a 14,31 phit (0,96% dién tich). Luong du déng phan doi anh ctia sin

phidm mong mudn dat 98,08%.

Tao huyén phi san phdm c6 lugng du dong phan déi anh 98,08% (11,9g) trong
isopropanol (750ml) va gia nhiét hoi lwu trong 30 phut. Lam ngudi huyén phu dén nhiét do
trong phong bang cach khudy. Chét rin dugc thu gom bang cach loc. Rita chét rén w6t bing
isopropanol (100ml) va 1am kho trén bd loc hit trong 18 gi¢ thu duge 10,9g chét ran mau
tréng. Séc ky HPLC khong d6i ximg bang phuong phdp md ta ¢ trén thu dugc lugng du
ddng phéan dbi anh 98,48%.

Khudy san phdm c6 lrong du ddng phén dbi anh 98,48% (10,9g) trong dung dich
natri cacbonat (3,9g, 37mmol) trong nuge (100ml) ¢ nhiét do trong phong trong 30 phut.
Chét bazo tu do dang ran dugc thu gom bang cach loc, rira bang nude (20ml) va lam khod
trén bo loc ht trong 2 gior thu duge banh loc hoi wét (13g). Hoa tan chét ran w6t nay trong
isopropanol (325ml) & didu kién hdi luu va bd sung ting giot dung dich axit (S)-(+)-
mandelic (3,613g, 23,75mmol) trong isopropanol (325ml) trong 20 phut vao dung dich
bazo tu do. Dung dich dugc lam ngudi xubng nhiét do trong phong bang cach khudy. San
phim ran dugc thu gom bang cach loc, rira bang isopropanol (100ml) va lam kho trén bd
loc hut trong 48 gio thu dugc san phdm tinh khiét (S)-1-(6-bromo-3-metyl-5-oxo-5H-
thiazolo[3,2-a]pyrimidin-7-yl)etanamoni(S)-2-hydroxy-2-phenylaxetat (8,4g, 19,08mmol,
hiéu sudt 29,3%) & dang chét rin mau tring. Luong du ddng phan ddi anh cta mAau nay
duogc xac dinh la 100% khong tim thdy chit dong phan dbi anh phu (thoi gian luu = 14,31
phut). Phan tich LCMS tinh toan cho CoHiiBrN;OS (M+H)" cho dang bazo ty do: m/z
289,97, 287,97; thuc té thu dugc: 289,75, 287,75. 'H NMR (400 MHz, DMSO-ds) 57,33
(d, I =7,5 Hz, 2H), 7,22 (dd, T = 7.1, 7,5 Hz, 2H), 7,16 (m, 2H), 4,61 (s, 1H), 4,47 (q, T =
6,9 Hz, 1H), 2,68 (d, ] = 1,1 Hz, 3H), 1,31 (d, ] = 6,8 Hz, 3H).

Dé xac dinh hoa hoc 1ap thé tuyét dbi cua san phém, mau duoc cho thing hoa ¢ nhiét
do6 khoang 105°C dé tao ra thé khong mau hinh kim pht hop dé phan tich cAu truc tinh thé
tia X. Nghién ctru da xac dinh cAu hinh tuyét ddi ctia cdc amin mang cacbon (C-8) la S

(xem vi du 16 va Fig.1).
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Budc 6. (S)-tert-Butyl 1-(6-(3-flophenyl)-3-metyl-5-oxo-5H-thiazolo[3,2-a]pyrimidin-7-

NHBoc

yl)etylcabamat

Hoa tan (S)-1-(6-Brom0-3—metyl-S-0x0-5H-thiazold[3,2-a]pyrimidin-7-yl)etan-
amoni (S)-2-hydroxy-2-phenylaxetat (4,93g, 11,2mmol) trong THF (100ml) va nudc
(33ml). B sung di-t-butyldicacbonat (3,03g, 13,9mmol), tiép theo 12 natri bicacbonat
(1,88g, 22,4mmol). Hon hop phan tmg duoc khudy & nhiét do trong phong trong 30 phut,
tai thoi diém nay phan tich HPLC cho thiy phan mg gin két thuc. Sau do, bd sung thém
di-t-butyldicacbonat (0,49g, 2,24mmol) vao va hon hop phén ng duoc khudy & nhiét do
trong phong trong thoi gian 1 gio. Phan tich HPLC cho thiy phan tmg da két thuc. Hon hop
phén tng duoc pha lodng nay bang nude (100ml) va chiét bang etyl axetat (2 x 100ml). Co
dung dich etyl axetat thu dugc (S)-tert-butyl 1-(6-bromo-3-metyl-5-oxo-5H-thiazolo[3,2-
a]pyrimidin-7-yl) etylcabamat (5,46g, 14,1mmol, hiéu suét 126%) dung trong phan ung

lién hgp Suzuki tiép theo ma khong can tinh ché thém.,

(S)-tert-Butyl 1—(6-bromo-3-metyl—S—oxo-SH-thiazolo[3,2-a]pyrimidin-7-yl)etyl-
cabamat (5,46g, 14,1mmol) va axit (3-flophenyl)boronic (2,95g, 21, Immol) trong dugc tao
huyén phu trong 1,4-dioxan (110ml). B sung dung dich natri cacbonat (4,47g, 42.2mmol)
trong nudc (27ml) vao hén hop phan Gng va tiép theo bd sung chat xuc tac
tetrakis(triphenylphosphin)paladi(0) (0,81, 0,70mmol). Hon hop phan Gng dugc khir khi
va gia nhiét trong mdi trudong nito & nhiét do 100°C trong 16 gio. Phan tich HPLC cho thay
nguyén liéu ban dAu duoc tiéu thu. Hon hop phan tmg dugc lam ngudi xubng nhiét do trong
phong va bd sung nude (100ml). Chiét hdn hop thu dugce bang etyl axetat (2 x 100ml). Rura
dung dich etyl axetat bang dung dich natri bicacbonat bdo hoa (100ml), 1am khd trén natri
sulfat khan, loc va ¢6 dudi ap sudt giam thu dugc phﬁn cin. Can dugc tinh ché nay béng
sic ki cot nhanh trén silicagel st dung dung mdi rira giai la etyl axetat trong hexan 1-50%

thu dugc (S)-tert-butyl 1—(6-(3-ﬂophenyl)-3-metyl—S-oxo-SH-thiazolo[3,2-a]pyrimidin-7-



33298

yl)etylcabamat (4,34g, 10,8mmol, 76%) dudi dang chit rdn mau tréng nho. Phan tich
LCMS tinh toan cho C20H23FN303S (M+H)": m/z 404,1; thuc té thu dugc 404,1. '"H NMR
(500 MHz, DMSO-de) & 7,48 (ddd, J = 8,1, 7,8, 6,2 Hz, 1H), 7,18 (m, 3H), 7,05 (q, J = 1.3
Hz, 1H), 6,96 (d, ] = 7,5 Hz, 1H), 4,41 (m, 1H), 2,66 (d, J= 1,3 Hz, 3H), 1,33 (s, 9H), 1,13
(d, ] =6,8 Hz, 3H).

Budc 7. (S)-7-(1-Aminoetyl)-6-(3-flophenyl)-3-metyl-5SH-thiazolo[3,2-a]pyrimidin-5-on

R
Q/\N F
S, I

NH,

Hoa tan  (S)-tert-Butyl  1-(6-(3-flophenyl)-3-metyl-5-oxo-5H-thiazolo[3,2-
a]pyrimidin-7-yl)etylcabamat (4,15g, 10,3mmol) trong dung dich hydro clorua 4M trong
1,4-dioxan (25,7ml, 102,8mmol) va khudy dung dich & nhiét d¢ trong phong trong 45 phut.
Phan tich HPLC cho thdy rdng phan ting da két thic. B6 sung nude (10ml) vao dung dich,
iép theo 12 b sung dung dich natri hydroxit 3N ¢ nhiét d tir 0 dén 5°C vao dé diéu chinh
d6 pH dén 10. Hon hop nude dugce chiét bang etyl axetat (2 x 30ml). Dung dich etyl axetat
duoc lam kho trén natri sulfat khan, loc va cd dudi ap suét giam thu duoc (S)-7-(1-
Aminoetyl)-6-(3-flophenyl)-3-metyl-5H-thiazolo[3,2-a]pyrimidin-5-on (3,30g,
10,88mmol, hi¢u suét 103%). Phan tich LCMS tinh toan cho CisHisFN3OS (M+H)" m/z
304,08; thuc té thu duge 303,9. 'TH NMR (400 MHz, DMSO-ds) 6 7,45 (ddd, J = 8,1, 7.9,
5,9 Hz, 1H), 7,19 (m, 1H), 7,12 (m, 2H) 7,04 (g, J = 1,1 Hz, 1H), 3,57 (q, J = 6,6 Hz, 1H),
2,64 (d,J =1,3 Hz, 3H), 1,10 (d, ] = 6,7 Hz, 3H)

Bude 8. Mudi cua axit (S)-7-(1-(9H-purin-6-ylamino)etyl)-6-(3-flophenyl)-3-metyl-5H-

thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

Se o

N=\

| F
N z
N N
l CF,COOH

NN
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Hoa tan (S)-7-(1-aminoetyl)-6-(3-flophenyl)-3-metyl-5H-thiazolo[3,2-a]pyrimidin-
5-on  (2,30g, 7,58mmol), 6-bromo-9H-purin  (2,716g, 13,65mmol), N,N-
diisopropyletylamin (6,60ml, 37,9mmol) trong etanol (15ml) va gia nhiét dén hdi luu hdn
hop thu dugc trong mdi trudong nito trong 17 gio. Phan tich HPLC cho thdy phan tng da
két thuc. C6 hdn hop phan tng dudi dp sudt giam thu dugc phan cin. Can dugc tinh ché
bang sic ki cot nhanh trén silicagel bang cach sir dung gradien rira giai ban dau 6 DCM
100% v6i do phan cuc tang t6i 25% ctia hdn hop g6m DCM/MeOH/NH4OH trong nudc
(ty 1& 100:5:0,5, thé tich/thd tich/thé tich) trong DCM. Sau khi chay sic ki trén silic oxit,
thu duoc 2,1g san pham thd. San pham thd ndy dugc tinh ché thém bang sac ky HPLC diéu
ché dao pha bang cach st dung TFA 0,1% trong nudc va axetonitril 1am pha dong & tdc do
dong 60ml/phit trén ¢t SunFire C18, 5uM, 30 x 100mm. Muéi tinh khiét cta axit (S)-7-
(1-(9H-purin-6-ylamino)etyl)-6-(3-flophenyl)-3-metyl-5H-thiazolo[3,2-a]pyrimidin-5-on
trifloaxetic (Muéi cua axit trifloaxetic) (1,86g, 3,47mmol, hi¢u suét 45,8%) thu duoc dudi
dang chat rin mau trdng sau khi 1am dong khd. Phan tich LCMS tinh toan cho C20H17FN7OS
(M+H)* cho dang bazo tu do: m/z 422,1; thuc té thu duoc: 422.0). '"H NMR (500 MHz,
DMSO-ds) § 9,03 (brs, 1H), 8,53 (s, 1H), 8,51 (s, 1H), 7,47 (m, 1H), 7,21 (m, 3H), 7,09 (s,
1H), 5,23 (m, 1H), 2,65 (d, J = 1,3 Hz, 3H), 1,43 (d, ] = 7,0 Hz, 3H). BCNMR (125 MHz,
DMSO-ds) § 164,0, 162,1 (Jcr = 244,9 Hz), 160,5, 160,3, 150,9, 147,6, 147,5, 144.,4, 1359,
135,9, 130,2 (Jcr = 8,3 Hz), 126,9, 117,4 (Jer = 22,6 Hz), 116,1, 114,8 (Jer = 21.5 Hz),
111,1, 107.8, 48,5, 19,6, 18,0. Phan tich HPLC diéu ché dao pha cho thdy d¢ tinh khiét 1
99,8% dién tich. Phan tich séc ky HPLC khong déi xtmg duge thyc hién trén cot Chiralcel
OJ-H, 4,6 x 250mm, 5 micron bang cich st dung dung mdi rira giai etanol 60%/hexan 40%
& the do dong 0,5ml/phit. Quan sét dinh ctia chit ddng phan ddi anh mong mudn (S)-7-(1-
(9H-purin-6-ylamino)etyl)-6-(3-ﬂophenyl)-3-metyl-SH-thiazolo[3,2-a]pyrimidin-5-on &
thr gian lwu 12 21,171 phit. (99,1% dién tich). Quan sat dinh phy cho chét dong phan doi
anh khong mong muén (R)-7-(1-(9H-purin-6-ylamino)etyl)-6-(3-flophenyl)-3-metyl-5H-
thiazolo[3,2-a]pyrimidin-5-on & thoi gian luu 14 13,358 phut (0,9% dién tich). Lugng du

chét ddng phan ddi anh ctia chét ddng phan dbi &nh mong mudn 1a 98,2%.

Vi du 15A. (S)-7-(1-(9H-purin-6-ylamino)etyl)-6-(3-flophenyl)-3-metyl-5H-thiazolo[3,2-

aJpyrimidin-5-on
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Hén hop gdm (S)-7-(1-aminoetyl)-6-(3-flophenyl)-3-metyl-SH-thiazolo[3,2-a]-
pyrimidin-5-on (108,2g, 357mmol), 6-clopurin (71,73g, 464,1mmol) va N,N-diisopropyl-
etylamin (74,6ml, 428,4mmol) trong 1-butanol (952ml) duge khir khi bang céch thoi khi
nito trong 5 phat. Hon hop phan tng duge gia nhiét ¢ nhiét do 105°C trong mdi trudng nito
trong 15 gid, & thoi diém ma phén tich HPLC cho thiy amin dugc tiéu thu. Hon hop phan
ung dugc lam ngudi xubng nhiét do trong phong trude khi duge xir ly bing nude (200ml)
& nhiét do trong phong. Hon hop thu dugc duge ¢6 dudi ap sudt giam thu dugc phan cin
dangdﬁuvécénduocx&lybéng(Hiﬁ:b(lOOOHH)ﬂnlduqcdungdhﬁr&ongrnaunéunhat
Dung dich thu dugc dugc rira béng dung dich natri cacbonat 2,5% (NaCOs, 250ml x 2) va
léplﬁhlujduqccédudiépsuétgﬁnndétaorasénph&nthérnongrnuénduéidangch&
rdn mau nau nhat. Hap thu dung dich sén pham thd mong mudn trong CH>Cl trén silicagel
(300g) va nap silicagel kho 1én cot nhanh. Rira gidi cot nhanh bang CH>Cl; tinh khiét va
hdn hop gdm CHaClo, MeOH va NH;OH trong nude (ty 1& 2000:10:5) dé tao ra san pham
tinh khiét mong mudn. Cac phan doan chira san pham tinh khiét mong mudn duoc két hop
va ¢d dudi ap sudt giam. Hoa tan chit rin mau vang nhat thu dugc (90,3g) trong hdn hop
g6n1C}b(szérndanolaylé500:SOnﬂ)]Dungcﬁchthuduqcduocx&leéngeQdaxaat
(900ml) va hdn hop thu duge duge chung cAt cho dén khi nhiét o trong dung dich dat
68°C. Sau do, 1am ngudi hdn hop nay xubng nhiét do trong phong va tiép dén 1a xudng
nhiét d6 nim trong khoang tir 0 dén 5°C trong thoi gian 1 gid. Chét rén duoc thu gom bing
céch loc, rira bang etyl axetat lanh (100ml) va 1am kho qua dém trén thiét bi loc trong mdi
truong chan khong dé tao ra (S)-7-(1-(9H-purin-6-ylamino)etyl)-6-(3-flophenyl)-3-metyl-
SH-thiazolo[3,2-a]pyrimidin-5-on (89,5g, hiéu suit 59,4%, lugng du dong phan dbi anh
99,4%) & dang chét rin mau vang nhat. Phan tich LCMS tinh toén cho CaoHi7FN7OS
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(M+H)* cho dang bazo tu do: m/z 422,1; thuc té thu duogc: 422,0; 'H NMR (500 MHz,
DMSO-ds) & 8,40 (s, 1H), 7,99 (br s, 1H), 7,45 (m, 1H), 7,21-7,12 (m, 3H), 6.8 (m, 1 H),
6,42 (s, 1H), 5,52 (br s, 1H), 2,79 (d,J = 1,3 Hz, 3H), 1,43 (d, J = 7,0 Hz, 3H).

Vi du 16. Tinh thé hoc tia X ctia hop chét (S)-1-(6-bromo-3-metyl-5-oxo-5H-thiazolo[3,2-
a]pyrimidin-7-yl)etanamoni (S)-2-hydroxy-2-phenylaxetat (tr vi du 15, Bude S)

0
Br
S \N ? 0 -
NH;* OH

Dé xéac dinh hoéa hoc 1ap thé tuyét dbi cua san phém tir vi du 13, budc 5, mau duoc
cho thang hoa & nhiét do khoang 105°C dé tao ra thé khong mau hinh kim thich hop dé
phéan tich cAu trac tinh thé tia X. Nghién ctru da x4c dinh cAu hinh tuyét dbi ctia cdc amin

mang cacbon (C-8) 1a S.

TAP HOP DU LIEU: hé Bruker SMART APEX-II CCD, buc xa MoKanpha, den
hoi tu chudn, cong suat anot (cong suét cuc duong) = 50kV x 42mA, khoang céch tinh thé
dén thm = 5.0 cm, 512 x 512 diém anh/khung, chim tia trung tdm = (256,13,253,14), tong
s6 khung = 1081, dao dong/khung= 0,50°, mirc tiép xuc/khung = 300,1 gidy/khung, tich
hop SAINT, hkl phit/cuc dai = (-4, 7, -14, 14, -31, 395), dau vao dit liéu cho shelx = 11285,
dit liéu don tri = 3870, khoang hai-theta = 3,82 dén 53,64°, tinh hoan toan ddi véi hai-theta
53,64 = 99,70%, R(int-xI) = 0,0908, 4p dung hiéu chinh SADABS.

Giai phap va chon loc dit liéu: CAu trtic duge tim ra bang cach st dung chuong trinh
XS(Shelxtl), dugce chon loc béng cach sr dung gobi phr?m mém shelxtl, viéc chon loc dugc
thuc hién bang phuong phap binh phuong nho nhét ding ma tran toan phan trén 2, yéu td
tan xa tong hop tir phin mém Int. Tab. Vol C Tables 4.2.6.8 va 6.1.1.4, s6 luong dit ligu =
3870, s6 luong rang budc = 0, s6 luong tham sb = 309, ti 1& dit liéu/tham s6= 12,52, mirc
do phu hop trén F> = 0,99, Chi s6 R[I>4sigma (I)] R1 = 0,0455, wR2 = 0,0674, chi s6 R
(tét ca cac dit liéu) R1 =10,1059, wR2 = 0,0825, hi¢u sb pic cuc dai va 16=10,420 va -0,863
e/A3, tham sd Flack dugc chon loc = 0,025(11). Tét ca cac nguyén ti hydro da thu dugce tir

ban dd chénh léch va duoc chon loc hoan toan.
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Dit li€u tinh thé: C17H1sBrN304S, thu dugc tir su thing hoa ¢ 105°C, khong mau,
hinh kim, ~0,160 x 0,020 x 0,020mm, hé hinh thoi, P212121, a = 5,5572(18) A b=
11,547(4) A, ¢ =28,207(10) A, Vol = 1810,1(11) A3, Z =4, T =-100°C, trong lugng phan
tir = 440,31, trong lwong riéng = 1,616g/cm?, p(Mo) = 2,41 mm'".

Két qua: Nghién ctru nay da xéc dinh duoc cu truc cia C17,H18,N3,04,S1,Br1 cho
san pham trong vi du 15, buéc 5. Thanh phén bt ddi xtng chtta trong mdi phén tt duge
thé hién trén Fig.1 véi cée elipxoit nhidt dugc rit ra toi mirc xac suat 50%. Cau tric du
doén da duoc khing dinh. Cac phan ti tao ra chudi vo han lién két hydro thong qua NHs
cung mot truc 14 truc hinh kim, dugc thé hién trén Fig.2. CAu hinh tuyét dbi duogc xac dinh
1S & ca C8 va C16 can cir vao viée chon loc tham s6 Flack = 0,02(5). Cu hinh cua C16

duge bit toi la S.

Bang Al. Toa do nguyén tir (x 10"4) va cac tham s6 dich chuyén dang huéng tuong duong

(A2 x 1073). U(eq) dugce dinh nghia 1a 1/3 cua vét trong phép tenxo Uij tryc giao.

X y z U(eq)
Br(1) 5816(1) | 1172(1) | 1875(1) [34(1)
S(1) -2800(2) |-1679(1) |1030(1) |28(1)
0(1) 2992(7) | -875(4) | 2278(1) |48(1)
0(2) -1818(7) | -1946(3) | -193(1) [33(1)
0(3) 1693(5) | 1147(3) | -24(1) | 27(1)
0(4) -4576(7) | -176(3) | 77(1) 32(1)
N(1) 285(6) -1133(4) | 1670(1) | 22(1)
N(2) 444(8) 26(3) 965(2) | 25(1)
N(3) 2679(10) | 1576(4) [395(2) | 23(1)
C(1) 2242(9) | 648(4) 1173(2) | 20(1)
C(2) 3198(8) [351(4) 1606(2) | 22(1)
C(3) 2267(10) |-571(4) | 1891(2) |29(1)
C(4) 474(9) | -820(4) | 1219(2) | 20(1)
C(5) 1135(9) | -2023(4) | 1878(2) | 25(1)
C(6) 2805(11) | -2394(5) | 1565(2) | 26(1)
C(7) _807(18) | -2456(6) |2365(2) |41(2)
C(8) 2920(10) | 1736(4) [917(2) | 23(1)
C(9) 1256(13) |2703(5) | 1078(3) |32(2)
C(10) 755(11) | -530(4) | -802(2) | 21(1)
C(11) 2631(10) | -858(4) | -1102(2) | 26(1)
C(12) 22597(11) |-528(5) | -1570(2) | 28(1)
C(13) 732(12) | 127(4) -1755(2) | 31(1)
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C(14) 1149(11) | 434(5) | -1457(2) [31(1)
C(15) 1156(10) | 102(4) | -981(2) |26(1)
C(16) | -826(12) |-817(4) |-2742) |24(1)
C(17) | -2506(10) | 130(4) |-502) | 23(1)

Bang A2. Do dai lién két [A] va goc lién két (dd)

Br(1)-C(2)
S(1)-C4)
S(1)-C(6)
O(1)-C(3)
0(2)-C(16)
0(3)-C(17)
0(4)-C(17)
N()-C(4)
N(D-C(3)
ND-C(5)
N(2)-C(4)
N(@2)-C()
N(@3)-C(8)
C(H-C(2)
C(D-C(8)
C(2)-C(3)
C(5)-C(6)
C(5)-C(7)
C(8)-C(9)
C(10)-C(15)
C(10)-C(11)
C(10)-C(16)
C(11)-C(12)
C(12)-C(13)
C(13)-C(14)
C(14)-C(15)
C(16)-C(17)

C(4)-S(1)-C(6)

C(4)-N(1)-C(3)
C(4)-N(1)-C(5)
C(3)-N(1)-C(5)

C(4)-N(2)-C(1)
N(2)-C()-C(2)
N(2)-C(1)-C(8)
C(2)-C(1)-C(®)

1,896(5)

1,714(5)
1,719(6)
1,215(6)
1,413(6)
1,260(6)
1,256(6)
1,387(6)
1,422(6)
1,423(6)
1,314(6)
1,362(6)
1,489(6)
1,375(7)
1,497(7)
1,431(7)
1,350(8)
1,474(8)
1,521(8)
1,385(8)
1,395(7)
1,529(7)
1,375(7)
1,385(8)
1,388(8)
1,394(8)
1,538(7)
90,4(3)

121,2(4)
113,4(4)
125,4(4)

116,3(5)
122,2(5)
114,8(5)
122,7(5)
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C()-C(2)-C(3) 123,0(5)
C(1)-C(2)-Br(l) 121,9(4)
C(3)-C(2)-Br(l) 115,1(4)
O(1)-C(3)-N(1) 121,2(5)
O(1)-C(3)-C(2) 126,8(5)
N(1)-C(3)-C(2) 111,9(5)
N(2)-C(4)-N(l) 125,1(5)
N(2)-C(4)-S(1) 123,6(4)
N(1)-C(4)-S(1) 111,3(3)
C(6)-C(5)-N() 110,0(5)
C(6)-C(5)-C(7) 125,9(5)
N(1)-C(5)-C(7) 124,1(5)
C(S)-C(6)-S(1) 114,8(5)
N(3)-C(8)-C(1) 110,5(4)
N(3)-C(8)-C(9) 109,4(5)
C(1)-C(8)-C(9) 108,6(4)
C(15)-C(10)-C(1) 119,6(5)
C(15)-C(10)-C(16) 121,2(5)
C(11)-C(10)-C(16) 119,1(5)
C(12)-C(11)-C(1 0) 119,8(5)
C(I1)-C(12)-C(13) 121,5(6)
C(12)-C(13)-C(14) 118,4(5)
C(13)-C(14)-C(15) 121,0(5)
C(10)-C(15)-C(14) 119,6(5)
0(2)-C(16)-C(10) 112,3(4)
0(2)-C(16)-C(17) 113,0(5)
C(10)-C(16)-C(17) 106,3(4)
0(4)-C(17)-0(3) 125,1(5)
0(4)-C(17)-C(16) 116,1(5)
0(3)-C(17)-C(16) 118,8(5)

Bang A3. Cac tham s6 dich chuyén khong dang hudng (A2 x 10°3) (st dung phép bién
dbi ddi xtmg dé tao ra cac nguyén t twong duong. S6 mii cta yéu td dich chuyén khong

ding hudng c6 dang: -2 pir2 [ "2 a**2 Ull +... + 2 h k a* b* Ul2)
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Ull U22 U33 U23 Ul3 Ul2
Br(1) | 27(1) | 40(1) |36(1) 4 [-6(1)  |-9(1)
S(1) [27(1) | 24(1) [33(D) TOREOED
o(1) |543) |56(3) [33(3) 92) | 21(2) |-11(2)
0O(2) |41(3) 13(2) |46(3) 3(2) 6(2) 4(2)
03) 33(2) | 14(2) [35Q2) 52) |-7(1) | 0(2)
0@ 31(3) 21(2) 4403) 1(2) 8(2) 02
N  22(2)  22(2) 212 1(2) 32) -3
N2  26(3)  21(2)  26(3) 5(2) 2(2)  0(2)
NG)  273)  22(3)  19(3) 42) 32)  -8(2)
c(l)  16(3)  19(3)  26(3) -4(2) 02)  -3(2)
c)  133)  233) 29(3) 1(3) 12) -2(2)
c@3)  293)  31(3) 27(3) 13) 553 2(3)
c@)  233) 173)  20(3) 4(2) 02  1(2)
c)  26(3)  22(3) 29(3) 113) 6(3) -2
c6)  22(3)  17(3)  40(4) 4(3) 03)  -4(3)
() 56(5) 36(4) 31(4) 113) 14 -2(d
c@®) 233) 2133 26(3) 73)  -4QR)  -42)
Cc(9) 34(5) 21(3) 41(5) -3(3) 6(3)  -9(3)
c(10) 23(3) 17(3) 23(3) 1(2) 6(3)  9(3)
c(11) 26(3) 22(3) 31(4) 1(3) 33)  -6(3)
C(12) 26(3) 19(3)  38(4) 7(3) -43)  11(3)
c(13) 37(3) 22(3)  32(4) 3(2) 53)  8(3)
C(14) 22(4) 25(3) 45(4) 8(3) 103) 0(3)
c(15) 27(3) 20(3) 33(3) 13) 73 6(3)
Cc(16) 30(3) 103) 31(3) -2(2) 13 303)
C(17)  29(3) 18(3)  22(3) 1(2) 33)  6(3)

Béang A4. Toa dd hydro (x 10°4) va céc tham s6 dich chuyén dang hudng (A2 x 10"3)
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X y Z U(eq)
H(2) _3600(200) -1860(80) -110(30) 160(40)
H(3) 4250(110) 910(50)  254(19) 59(17)
H(3A) 1260(150)  1240(60)  310(20) 80(20)
H(3B) 2910(100) 2160(50)  266(19) 27(18)
H(6) -3610(100) -2890(40)  1579(18)  25(18)
H(7) 2240(160) -3020(80)  2480(30)  120(30)
H(7A)  -1360(90) -1900(50) 2583(17)  30(17)
H(7B) 640(120)  -2750(50) 2426(19)  41(19)
H(8) 4800(80)  1970(40)  1003(17)  28(15)
H(9) 2070(100)  3440(50)  950(20) 56(19)
H(9A) 1570(110) 2790(50)  1430(20)  60(20)
H(9B) 210(100)  2520(50)  1035(19)  34(19)
H(11) -3890(80)  -1350(40)  -963(14) 16(12)
H(12) -3720(100) -740(50)  -1780(20)  60(20)
H(13) .670(100)  380(40)  -2129(18)  40(15)
H(14) 2390(110) 910(50)  -1573(18)  45(17)
H(15) 2710(120)  320(50)  -760(20)  70(20)
H(16) 780(100)  840(40) -125(18)  50(16)
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Béing A5. Géc xoén [d0]

C(4)-N(2)-C(1)-C(2)
C(4)-N(2)-C(1)-C(8)
N(2)-C(1)-C(2)-C(3)
C(8)-C(1)-C(2)-C(3)
N(2)-C(1)-C(2)-Br(1)
C(8)-C(1)-C(2)-Br(1)
C(4)-N(1)-C(3)-O(1)
C(5)-N(1)-C(3)-O(1)
C(4)-N(1)-C(3)-C(2)
C(5)-N(1)-C(3)-C(2)
C(1)-C(2)-C(3)-0(1)
Br(1)-C(2)-C(3)-0(1)
C(1)-C(2)-C(3)-N(1)
Br(1)-C(2)-C(3)-N(1)
C(1)-N(2)-C(4)-N(1)
C(1)-N(2)-C(4)-S(1)
C(3)-N(1)-C(4)-N(2)
C(5)-N(1)-C(4)-N(2)
C(3)-N(1)-C(4)-S(1)
C(5)-N(1)-C(4)-S(1)
C(6)-S(1)-C(4)-N(2)
C(6)-S(1)-C(4)-N(1)
C(4)-N(1)-C(5)-C(6)
C(3)-N(1)-C(5)-C(6)
C(4)-N(1)-C(5)-C(7)
C(3)-N(1)-C(5)-C(7)
N(1)-C(5)-C(6)-S(1)
C(7)-C(5)-C(6)-5(1)
C(4)-S(1)-C(6)-C(5)
N(2)-C(1)-C(8)-N(3)
C(2)-C(1)-C(8)-N(3)
N(2)-C(1)-C(8)-C(9)
C(2)-C(1)-C(8)-C(9)
C(15)-C(10)-C(11)-C(12)
C(16)-C(10)-C(11)-C(12)
C(10)-C(11)-C(12)-C(13)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
C(11)-C(10)-C(15)-C(14)
C(16)-C(10)-C(15)-C(14)
C(13)-C(14)-C(15)-C(10)
C(15)-C(10)-C(16)-0(2)
C(11)-C(10)-C(16)-0(2)

33298

5,5(7)
-168,8(4)
-5,2(8)
168,7(5)
176,5(4)
-9,6(7)
-177,1(5)
4.,4(8)
3,3(7)
_175,2(4)
-179,0(5)
-0,7(8)
0,6(7)
179,0(3)
“1,5(7)
178,2(4)
-3,0(7)
175,6(5)
177,2(4)
4,1(5)
_177,2(5)
2,5(4)
3,8(6)
_177,6(5)
-175,8(6)
2,8(8)
~1,8(6)
177,7(5)
-0,4(5)
-34,3(6)
151,4(5)
85,7(6)
-88,6(6)
“1,5(8)
174,9(5)
0,0(8)
1,0(8)
-0,6(8)
1,9(8)
-174,4(5)
-0,9(8)
_141,3(5)
42,3(7)
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C(15)-C(10)-C(16)-C(17)  94,7(6)
C(11)-C(10)-C(16)-C(17) -81,7(6)
0(2)-C(16)-C(17)-0(4)  -15,1(7)
C(10)-C(16)-C(17)-0(4)  108,4(5)
0(2)-C(16)-C(17)-0(3)  167,6(4)
C(10)-C(16)-C(17)-0(3)  -68,9(6)

Vi du 17. 6-(3,5-diflophenyl)-3-metyl-7-[ 1-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)etyl]-
5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

Hdn hop gdm 7-(1-aminoetyl)-6-(3,5-diflophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on hydroclorua (0,030g, 0,084mmol), 4-clopyrolo[2,3-d]pyrimidin (0,013g,
0,084mmol) va N ,N-diisopropyletylamin (0,044ml, 0,25mmol) trong rugu isopropyl
(0,2ml) dugc gia nhiét & nhiét do 100°C, trong 6ng kin, trong thoi gian ba ngay. Tinh ché
hdn hop thu dugc trén sic ky RP-HPLC (Cot XBridge C18, ria giai bang gradien
axetonitril/nuée chira NHsOH 0,15%) thu dugc san phdm mong mudn. Phan tich LCMS
tinh toan cho Ca1H17FaNsOS(M+H)*: m/z = 439,1; thuc té thu dugc: 439, 1.

Vi du 18. 6-(3,5-diflophenyl)-7-{1-[(2-flo-9H-purin-6-yl)amino]etyl }-3-metyl-SH-[1,3]-
thiazolo[3,2-a]pyrimidin-5-on
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Hdn hop gdm 7-(1-aminoetyl)-6-(3,5-diflophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on hydroclorua (0,030g, 0,084mmol), 2-flo-6-clopurin (0,015g, 0,084mmol)
va N,N-diisopropyletylamin (0,044ml, 0,25mmol) trong rugu isopropyl (0,2ml) gia nhiét &
nhiét do 100°C, trong 6ng kin, trong thdi gian ba ngay. Tinh ché hdn hop thu duoc trén sic
ky RP-HPLC (Cot XBridge C18, rtra giai bang gradien axetonitril/nude chita NH4OH
0,15%) thu dwgc san phidm mong muén. Phan tich LCMS tinh toan cho
CaoH1sF3N;,OS(M+H)™: m/z = 458, 1; thuc té thu dugc: 458,0.

Vi du 19. 3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-6-pyridin-4-yl-5SH-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,19mL, 0,19mmol) vao dung
dich da khudy chaa 7-(1-azidoetyl)-3-metyl-6-pyridin-4-yl-5SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,050g, 0,16mmol) trong tetrahydrofuran (0,5ml) va nuée (0,12ml) &
nhiét do trong phong va hdn hop duge khudy & nhiét do trong phong trong thoi gian 1 gio.
B4 sung etyl axetat (EtOAc) vao hdn hop va chiét hdn hop nay hai lan bang dung dich HCI
IN. Céc phén chiét da duoc két hop duge trung hoa bang natri bicacbonat rn va chiét bang
diclometan. Cac 16p hitu co da két hop dugc rira bing nudc mudi, 1am kho trén magie sulfat
va cd dué6i ap suat giam. Phin cdn, dugc thé hién trén hai dinh véi khéi luvong mong mudn

gidng nhau, dugc dung truc tiép & budc tiép theo. Phan tich LCMS tinh todn cho
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C14aH1sN4OS(M+H)*: m/z = 287,1; thuc té thu dugc: 287,0.

Budc 2. 3-Metyl-7-[ 1-(9H-purin-6-ylamino)etyl]-6-pyridin-4-yl-5SH-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

Hbn hop gdm 6-bromo-9H-purin (0,064g, 0,32mmol), 7-(1-aminoetyl)-3-metyl-6-
pyridin-4-yl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on ~ (0,046g, 0,16mmol) va N,N-
diisopropyletylamin (0,056ml, 0,32mmol) trong etanol (0,5ml) trong m6i trudng nito' dugc
gia nhiét dén hoi luu qua dém. Hon hop nay duge cho bay hoi va can dugc tinh ché thu
duoc trén sic ky RP-HPLC (Cot XBridge C18, rira giai bang gradien axetonitril/nude chira
NH4OH 0,15%) thu dugc san pham dudi dang bazo ty do. Phén tich LCMS tinh toén cho
C1oH17NgOS(M+H)*: m/z = 405, 1; thuc té thu duoc: 405,1.

Vi du 20. Mudi cua axit 3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-6-(1,3-thiazol-2-yl)-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

N N
)
N

N
H
0
A
OH N
Fl \
Bude 1. 7-(1-azidoetyl)-3—mety1-6-(1,3-thiazol-2-yl)-5H-[1,3]thiazolo[3,2—a]pyrimidin-5-

on
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B4 sung tetrakis(triphenylphosphin)paladi(0) (18mg, 0,016mmol) vao hdn hop gdm
7-(1-azidoetyl)-6-bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,10g,
0,32mmol) va 2-(tributylstannyl)-1,3-thiazol (143mg, 0,382mmol) trong 1,4-dioxan (3ml).
Hén hop phan tng duge gia nhiét & nhiét dd 120°C qua dém. Sau khi lam ngudi xubng
nhiét do trong phong, ¢d hdn hop dudi dp sudt giam. Hon hop thd duge tinh ché trén
silicagel, rira giai bang etyl axetat trong hexan tir 0 dén 60%, thu dwoc san phim mong
mudn (73mg, 72%). Phéan tich LCMS tinh todn cho C12H11NgOS2(M+H)™: m/z = 319,0;
thuc té thu duoc: 319,0.

Budc 2. 7-(1-aminoetyl)-3-metyl-6-(1,3-thiazol-2-y1)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-

on

L8Ny
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NH,

B sung dung dich chua trimetylphosphin trong tetrahydrofuran 1M (0,11ml,
0,11mmol) vao dung dich da khudy chira 7-(1-azidoetyl)-3-metyl-6-(1,3-thiazol-2-yl)-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,030g, 0,094mmol) trong tetrahydrofuran (0,3ml) va
nuée (0,068ml) & nhiét do trong phong va hdn hop duge khudy & nhiét do trong phong
trong thoi gian 1 gio. B6 sung etyl axetat vao hdn hop va hdn hop nay duoc chiét hai lan
bing dung dich HCI IN. Céc phan chiét da két hop duoc trung hoa béng natri bicacbonat
rdn va chiét bang diclometan. Céc 16p hitu co da két hop dugc rira dugce bing nudc mudi,
lam kho trén magie sulfat va c6 duéi ap sudt giam. Phan cin nay dugc ding truc tiép o
bude tiép theo. Phan tich LCMS tinh ton cho C12H13NsOS:(M+H)*: m/z = 293,1; thuc té
thu duoc: 293,0.
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Budc 3. Mudi cta axit 3-metyl-7-[ 1-(9H-purin-6-ylamino)etyl]-6-(1,3-thiazol-2-y1)-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

Hbn hop gébm 6-bromo-9H-purin (0,038g, 0,19mmol), 7-(1-aminoetyl)-3-metyl-6-
(1,3-thiazol-2-yl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,028g, 0,096mmol) va N,N-
diisopropyletylamin (0,033ml, 0,19mmol) trong etanol (0,3ml) dugc gia nhiét dén hoi luu
trong méi trudng nito qua dém. Hon hop duge cho bay hoi va cin duoc tinh ché thu duoc
trén sic ky RP-HPLC (Cot XBridge C18, rira gidi bang gradien axetonitril/nugc chira axit
trifloaxetic 0,05% (TFA)) thu dugc san phdm & dang mudi TFA. Phan tich LCMS tinh toén
cho C17H1sNsOS2(M+H)™: m/z = 411,1; thuc té thu duoc: 411,0.

Vi du 21. Mudi cua axit 3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-6-(1,3-thiazol-4-yl)-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

HN N
(0] l \W
F N
S on
F \—NH

Buéce 1. 7-(1-azidoetyl)-3-metyl-6-(1,3-thiazol-4-y1)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-

on
: O N=_
\,\f}\ N | “::?/
STINTNT
N
N N
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B6 sung tetrakis(triphenylphosphin)paladi(0) (18,4mg, 0,0159mmol) vao hdn hop
gdbm  7-(1-azidoetyl)-6-bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on  (0,10g,
0,32mmol) va 4-(tributylstannyl)-1,3-thiazol (143mg, 0,382mmol) trong 1,4-dioxan (3ml).
Hon hop phan tng dugc gia nhiét & nhiét do 120°C qua dém. Sau khi lam nguoi dén nhiét
d6 trong phong, cd hdn hop dudi ap sudt giam. Hon hop thd dugc tinh ché trén silicagel,
rira giai bang EtOAc trong hexan tir 0 dén 60% thu duoc san pham mong muén (82mg,
81%). Phan tich LCMS tinh toan cho C12H11NsOS2 (M+H)": m/z =319,0; thuc té thu duoc:
319,0.

Bude 2. 7-(1-aminoetyl)-3-metyl-6-(1,3-thiazol-4-yl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-

on
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B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,113ml, 0,113mmol) vao
dung dich da khudy chtra 7-(1-azidoetyl)-3-metyl-6-(1,3-thiazol-4-yl)-5SH-[1,3]thiazolo-
[3,2-a]pyrimidin-5-on (0,030g, 0,094mmol) trong tetrahydrofuran (0,3ml) va nudc
(0,068ml) & nhiét do trong phong va hdn hop duoc khudy & nhiét d6 trong phong trong thoi
gian 1 gio. B& sung etyl axetat vao hon hop va hdn hop nay duge chiét hai 1an bang dung
dich HCI 1N. Céc phén chiét da két hop dugce trung hoa bang natri bicacbonat ran va chiét
bang diclometan. C4c 16p hitu co da két hop duge rira bing nudc mudi, lam kho trén magie
sulfat va cd dudi 4p sudt giam. Phan cin nay dugc dung truc tiép & budc tiép theo. Phéan

tich LCMS tinh toan cho C12H13N4OS2 (M+H)": m/z = 293,1; thuc té thu duoc: 293,0.

Buéc 3. Mudi cia axit 3-metyl-7-[ 1-(9H-purin-6-ylamino)etyl]-6-(1,3-thiazol-4-yl)-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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Hdn hop gdm 6-bromo-9H-purin (0,038g, 0,19mmol), 7-(1-aminoetyl)-3-metyl-6-
(1,3-thiazol-4-yl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,028g, 0,096mmol) va N,N-
diisopropyletylamin (0,033ml, 0,19mmol) trong etanol (0,3ml) dugc gia nhiét hdi luu trong
moi truong nito qua dém. Hon hop duoc cho bay hoi va can duge tinh ché thu dugc trén
sic ky RP-HPLC (Cot XBridge C18, rtra giai bang gradien axetonitril/nudc chira TFA
0,05%) thu dwoc san pham & dang mudi TFA. Phéan tich LCMS tinh toén cho C17H1sNsOS2
(M+H)": m/z = 411,1; thuc té thu dugc: 411,0,

Vi du 22. Mubi cta axit 6-(4-flophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

B6 sung dung dich natri cacbonat 1M trong nuéc (0,38ml, 0,38mmol) va tetrakis-

(triphenylphosphin)paladi(0) (18mg, 0,016mmol) vao hdn hop gdm 7-(1-azidoetyl)-6-
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bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,10g, 0,32mmol) va axit 4-
flophenylboronic (53mg, 0,38mmol) trong 1,4-dioxan (2ml). Hon hop phéan tng dugc gia
nhiét & nhiét d6 100°C qua dém. Sau khi lam ngudi xubng nhiét do trong phong, pha loéng
hdn hop nay bang dung dich etyl axetat, rira bing nudc, nude mudi, lam kho trén MgSOq
va ¢6. H3n hop thd duoc tinh ché trén silicagel, rira giai bing EtOAc trong hexan tir 0 dén
40% thu duoc san phdm mong mudn (69mg, 66%). Phan tich LCMS tinh todn cho
C1sHisFNsOS(M+H)": m/z = 330,1; thuc té thu duoc: 330,0.

Budc 2. 7-(1-aminoetyl)-6-(4-flophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

F

B6 sung dung dich trimetylphosphin trong tetrahydrofuran 1M (0,226ml,
0,226mmol) vao dung dich da khudy chta 7-(1-azidoetyl)-6-(4-flophenyl)-3-metyl-SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,062g, 0,19mmol) trong tetrahydrofuran (0,6ml) va
nude (0,14ml) & nhiét do trong phong va hdn hop phan tng duge khudy & nhiét do trong
phong trong thoi gian 1 gio. B6 sung etyl axetat vao hon hop nay va sau do hon hop nay
duogc chiét hai 14n bang dung dich HCI IN. Cac phin chiét da két hop duoc trung hoa bang
natri bicacbonat rén va chiét bang diclometan. Rtra cac 16p hiru co da duoc két hop bing
nude mudi, 1am kho trén magie sulfat va cd dudi ap sudt giam. Phan cin nay dugc ding
truc tiép & bude tiép theo. Phan tich LCMS tinh toan cho CisHisFN3OS(M+H)™: m/z =
304,1; thuc té thu duogc: 304,1.

Budce 3. Mudi cua axit 6-(4-flophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5SH-[1,3]-

thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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Hén hop gdm 6-bromo-9H-purin (0,076g, 0,38mmol), 7-(1-aminoetyl)-6-(4-
flophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,058g, 0,19mmol) va N,N-
diisopropyletylamin (0,066ml, 0,38mmol) trong etanol (0,6ml) duoc gia nhiét hoi luu trong
mdi truong nito qua dém. Hén hop duge cho bay hoi va can dugc tinh ché thu duoc trén
sic ky RP-HPLC (Cot XBridge C18, rira giai bang gradien axetonitril/nude chira TFA
0,05%) thu dugc san phim & dang mudi TFA. Phén tich LCMS tinh todn cho
C20H17FN70S(M+H)*: m/z = 422,1; thuc té thu duoc: 422,1.

Vi du 23. 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3,5-diflophenyl)-3-metyl-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on

on
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Bé sung dung dich natri cacbonat trong nude 1IN (5,92ml, 5,92mmol) va tetrakis-
(triphenylphosphin)paladi(0) (0,27g, 0,24mmol) vao hdn hop gbém 7-(1-azidoetyl)-6-
bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (1,24g, 3,95mmol) va axit (3,5-
diflophenyl)boronic (0,748g, 4,74mmol) trong 1,4-dioxan (25ml). Hon hop phan tmg dugc
gia nhiét & nhiét d6 100°C qua dém. Sau khi lam ngudi, hdn hop phan tmg duoc pha lodng
nay bang etyl axetat, rira bang nuéc va nudc mubi, lam kho trén MgSO4 va ¢d. Cén duoc
tinh ché trén silicagel (EtOAc/Hex tur 0 dén 40%) thu dugc san phim mong mubn (0,42g,
31%). Phan tich LCMS tinh toén cho C1sH12Fa2NsOS(M+H)™: m/z = 348,1; thuc té thu duoc:
348,0. San phdm duoc tach bang phwong phap HPLC khong ddi xtmg (Cot ChiralPak IA:
20 x 250mm, 5um; Pha dong: Etanol 5% - hexan 95%; Tbc dd dong: 15ml/phut) thu duoc
hai chit ddng phéan dbi anh. Trén thiét bi phan tich HPLC (Cot ChiralPak TA: 4,6 x 250mm,
5um; Pha dong: Etanol 5% - hexan 95%; Téc do dong: 1ml/phut), chat ddng phan ddi anh
tht nhat c6 thoi gian luu 13 7,78 phut va chat tht hai ¢6 thoi gian luu 12 8,61 phut.

Budc 2. 7-(1-aminoetyl)-6-(3,5-diflophenyl)-3-metyl-5H-[ 1,3]thiazolo[3,2-a]pyrimidin-5-

on
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B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,52ml, 0,52mmol) vao dung
dich d3 khudy chta 7-(1-azidoetyl)-6-(3,5-diflophenyl)-3-metyl-5SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,15g, 0,43mmol) (dinh th® nhat tr tach khéng ddi xung) trong
tetrahydrofuran (2ml) va nuge (0,5ml) ¢ nhiét do trong phong va hén hop phan tng dugc
khudy & nhiét d6 trong phong trong thoi gian 1 gio. B6 sung EtOAc vao hon hop phéan Gng
va chiét hdn hop phan ting nay bing dung dich HCI IN (ba lan). Cac phan chiét da két hop
dugc trung hoa bang Na,COs rén va chiét bang diclometan (hai 1an). Cac 16p hitu co da két
hop dugc rua bang nudc mudi, lam kho trén Na,SO4 va ¢d thu dugc san pham mong mudn

(134mg, 96,6%). Phan tich LCMS tinh todn cho C1sH14F2N3OS(M+H)*: m/z = 322,1; thyc
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té thu duoc: 322,0.

Budce 3. 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl }-6-(3,5-diflophenyl)-3-metyl-5H-[1,3]
- thiazolo[3,2-a]pyrimidin-5-on

.
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Hdn hop gdm 7-(1-aminoetyl)-6-(3,5-diflophenyl)-3-metyl-SH-[1,3]thiazolo[3.2-
a]pyrimidin-5-on tinh khiét quang hoc (0,13g, 0,40mmol) da dugc diéu ché & trén, 2-amino-
6-bromopurin (0,10g, 0,47mmol) va N,N-diisopropyletylamin (0,085ml, 0,49mmol) trong
etanol (1ml) & nhiét do 110°C duoc gia nhiét qua dém. Phan tich LCMS cho thay bién doi
khong hoan toan. B6 sung thém 0,5 dwong luong 2-amino-6-bromopurin va 1,0 duong
lugng N,N-diisopropyletylamin vao va hdn hop phéan ung duge khudy & nhiét do 110°C
trong mot ngay nita. Phan tich LCMS cho thdy chét rén 1a 2-amino-6-bromopurin. Hon hop
phan @ng duge loc va phan dich loc duoc tinh ché bang LCMS diéu ché ((Cot XBridge
C18, rira giai bang gradien axetonitril/nudc chira NH4OH 0,15%) thu dwgce san pham mong
mudn (0,095g, 52%). Phan tich LCMS tinh toan cho CaoHi7F2NsOS(M+H)"™: m/z = 455,1;
thuc té thu dugc: 455,1. "TH NMR (DMSO-ds, 400 MHz) 8 7,67 (1H, s), 7,27 (1H, m), 7,17
(3H, m), 7,07 (1H, s), 6,89 (1H, br s), 5,45 (2H, brs), 5,03 (1H, m), 2,63 (3H, s), 1,30 (3H,
d, J = 6,8 Hz) ppm. '°F NMR (DMSO-de, 376,3 MHz) & -111 ppm.

Vi du 24. 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3,5-diflophenyl)-5SH-[1,3]-
thiazolo[3,2-a]pyrimidin-5-on
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Budc 1. 7-(1-Bromoetyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

O
- N)l\

i
A J\T .

0 Y

Br

Khudy hdn hop gbém axit polyphosphoric (73,8g, 677mmol), 1,3-thiazol-2-amin
(12,3g, 123mmol) va metyl 4-bromo-3-oxopentanoat (34,8g, 166mmol) & nhiét do 110°C
qua dém. Sau khi lam ngudi, bd sung tir tir dung dich NaOH trong nudc lanh nhur dé 10%
dé diéu chinh do pH=17. Hon hop phan tmg duge loc va lam kho trong khong khi chét két
tia di thu gom thu dugc san phérn thé ma dugc st dung truc tiép o budce tiép theo. Phan

tich LCMS tinh toan cho CsHsBrN>OS(M+H)": m/z = 259,0; thuc té thu duoc: 259,0.
Buéc 2. 6-bromo-7-(1-Bromoetyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
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Khudy hdn hop gdbm  7-(1-Bromoetyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(17,5g, 67,5mmol) va N-bromosuxinimit (14,2g, 79,8mmol) trong axetonitril (400ml) &
nhiét d6 80°C trong mdi trudng N2 qua dém. Sau khi loai bé dung moi dudi ap sudt giam,
hoa tan chét rin thu dugc trong diclometan, tiép d6 1a rira bang nude, dung dich Na2S203
bdo hoa va dung dich NaHCO3 va nuéce mudi, 1am kho trén NaxSOs va sau do ¢ thu dugc

san pham tho (3,7g), ma dugc st dung & bude tiép theo ma khong can tinh ché. Phan tich
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LCMS tinh todn cho CsH7BraN.OS(M+H)*: m/z =336,9; thuc té thu duoc: 336,9.

Budc 3. 7-(1-azidoetyl)-6-bromo-5H-[ 1,3 ]thiazolo[3,2-a]pyrimidin-5-on
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Khuéy hdn hop gdm 6-bromo-7-(1-bromoetyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-3-
on (3,7g, 11mmol) va natri azit (1,4g, 22mm'01) trong N,N-dimetylformamit (30ml) & nhiét
do trong phong trong 1,5 gio. Sau khi pha loang bang dung dich etyl axetat, hdn hgp phan
tng duogc rira bang nudce, lam kho trén NaSOs, ¢ va tinh ché trén silicagel (etyl
axetat/hexan tir 0 dén 60%) thu duoc san phdm mong mudn (2,16g). Phan tich LCMS tinh
toan cho CsH7BrNsOS(M+H)*: m/z = 300,0; thuc té thu duoc: 300,0.

Buéc 4. 7-(1-azidoetyl)-6-(3,5-diflophenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

B6 sung dung dich natri cacbonat trong nudc IN (2,2ml, 2,2mmol) va tetrakis-
(triphenylphosphin)paladi(0) (0,096g, 0,083mmol) vao hén hop gdm 7-(1-azidoetyl)-6-
bromo-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on  (0,50g, 1,7mmol) va axit (3,5-
diflophenyl)boronic (0,31g, 2,0mmol) trong 1,4-dioxan (10ml). Hon hop phan mg duoc
khudy & nhiét do 100°C qua dém. Sau khi lam nguoi, hdn hop phan tng dugc pha lodng
nay bang dung dich etyl axetat, rira bang nudc va nude mudi, 1am kho trén MgSOs, cb va
tinh ché trén silicagel (etyl axetat/hexan tir 0 dén 45%) thu dugc san phdm mong mubn
(0,30g, 53%). Phén tich LCMS tinh toan cho C14H10F2NsOS(M+H)"™: m/z = 334,1; thuc té
thu duoc: 334,0.
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Buéc 5. 7-(1-aminoetyl)-6-(3,5-diflophenyl)-5H-[ 1,3 ]thiazolo[3,2-a]pyrimidin-5-on
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B6 sung trimetylphosphin trong tetrahydrofuran 1M (1,06ml, 1,06mmol) vao dung
dich da khudy chira 7-(1-azidoetyl)-6-(3,5-diflophenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-
5-on (0,295g, 0,885mmol) trong tetrahydrofuran (Sml) va nuéc (Iml) ¢ nhi¢t do trong
phong va hdn hop phan ung duge khudy & nhiét dd trong phong trong thdi gian 1 gio. B
sung etyl axetat vao hdn hop phan tng va chiét hdn hop phan ung nay bang dung dich HCI
IN (ba 14n). Cac phin chiét da két hop dugc trung hoa bing NaHCOs rdn va chiét bang
diclometan (hai 1an). C4c 16p hitu co da két hop duoc rira bang nudce mudi, 1am kho trén
Na2SO4 va ¢d thu dugc hop chit mong mudn (0,241g, 88,6%), ma duge ding truc tiép &
bude tiép theo. Phan tich LCMS tinh todn cho C1aH12F2aN3OS(M+H)™: m/z = 308,1; thuyc t&
thu duoc: 308,0.

Budc 6. 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3,5-diflophenyl)-5H-[1,3]thiazolo-
[3,2-a]pyrimidin-5-on

Hdn hop gdm  7-(1-aminoetyl)-6-(3,5-diflophenyl)-5SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,040g, 0,13mmol), 2-amino-6-bromopurin (0,056g, 0,26mmol) va N,N-
diisopropyletylamin (0,045ml, 0,26mmol) trong etanol (0,5ml) dugc gia nhiét & nhiét do
110°C qua dém. Hon hop phéan tmg dugc loc va ph?m dich loc duoc tinh ché béng LCMS
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diéu ché (cot XBridge C18, rira giai bang gradien axetonitril/nudc chira NHsOH 0,15%),
thu duge san phdm mong mudn. Phan tich LCMS tinh todn cho C19HisFaNsOS(M+H)*: m/z
= 441,1; thyc té thu duge: 441,1.

Vi du 25. 6-(3,5-diflophenyl)-7-[1-(9H-purin-6-ylamino)etyl]-5H-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

Hén hop gdm  7-(1-aminoetyl)-6-(3,5-diflophenyl)-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,037g, 0,12mmol), 6-bromo-9H-purin (0,048g, 0,24mmol) va N,N-
diisopropyletylamin (0,042ml, 0,24mmol) trong etanol (0,5ml) ¢ nhi¢t do 110°C dugc gia
nhiét qua dém. Hon hop phan tmg dugc loc va phﬁn dich loc dugc tinh ché béng LCMS
diéu ché (Cot XBridge C18, ria giai bang gradien axetonitril/nude chira NH4OH 0,15%)
thu dugc san phdm mong mudn. Phan tich LCMS tinh toan cho CigH14Fa2N7OS(M+H)": m/z
=426,1; thuc té thu dugc: 426,0. '"H NMR (DMSO-dg, 400 MHz) 8 7,99 (1H, d, ] = 4,8 Hz),
7,63 (1H, s), 7,53 (1H, d, J = 4,8 Hz), 7,24 (1H, m), 7,16 (2H, m), 6,88 (1H, br s), 5,41 (2H,
brs), 5,05 (1H, m), 1,27 (3H, d, J = 6,8 Hz) ppm. ’F NMR (DMSO-ds,376,3 MHz) & -111
ppm.

Vi du 26. 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3-flophenyl)-5SH-[1,3]thiazolo-
[3,2-a]pyrimidin-5-on
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Buéc 1. 7-(1-azidoetyl)-6-(3-flophenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

B6 sung dung dich natri cacbonat trong nudc IN (2,1ml, 2,Immol) va
tetrakis(triphenylphosphin)paladi(0) (0,092g, 0,080mmol) vao hén hop gdom 7-(1-
azidoetyl)-6-bromo-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,48g, 1,6mmol) va axit (3-
flophenyl)boronic (0,27g, 2,0mmol) trong 1,4-dioxan (10ml). Hon hop phéan tng duge
khudy & nhiét d6 100°C qua dém. Sau khi lam ngudi, hdn hop phan tng dugc pha loang
nay bang etyl axetat, rira bang nudc va nude mubi, 1am kho trén MgSOs, ¢6 va tinh ché trén
silicagel (etyl axetat/hexan tur 0 dén 50%) thu dugc hop chat mong mudn (0,32g, 63%).
Phan tich LCMS tinh toan cho C14H11FNsOS(M+H)": m/z=316,1; thuc té thu duoc: 316,0.

Budc 2. 7-(1-aminoetyl)-6-(3-flophenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

2008
MNH

2

B6 sung trimetylphosphin trong tetrahydrofuran 1M (1,22ml, 1,22mmol) vao dung
dich da khudy chira 7-(1-azidoetyl)-6-(3-flophenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(0,32g, 1,0mmol) trong tetrahydrofuran (5ml) va nu6e (1ml) ¢ nhi¢t do trong phong va hdn
hop phan ung dugc khudy & nhiét do trong phong trong thoi gian 1 gio. B6 sung etyl axetat
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vao hdn hop phan tng va chiét hdn hop phan (mg nay bing dung dich HCI 1N (ba lan).
Trung hoa phan chiét da két hop bang NaHCOs rn va chiét bang diclometan (hai 1an). Lép
hiru co da két hop dugc rira bang nudce mudi, 1am kho trén NaxSO4 va ¢6 thu duoc san phim
mong mudn (0,17g, 58%). Phan tich LCMS tinh toan cho Ci14Hi3FN3;OS(M+H)™: m/z =
290,1; thyc té thu duge: 290,0.

Budc 3. 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl } -6-(3-flophenyl)-5H-[ 1,3 ]thiazolo[3,2-

a]pyrimidin-5-on

Hbn hop gom 7-(1-aminoetyl)-6-(3-flophenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-
on (0,025g, 0,086mmol), 2-amino-6-bromopurin (0,033g, 0,16mmol) va N,N-
diisopropyletylamin (0,027ml, 0,16mmol) trong etanol (0,5ml) dugc gia nhiét ¢ nhiét do
110°C qua dém. Hon hop phan tmg dugc loc va phan dich loc duge tinh ché biang LCMS
diéu ché (Cot XBridge C18, rira giai bang gradien axetonitril/nudc chira NH4OH 0,15%)
thu duge san phAm mong mudn. Phan tich LCMS tinh toan cho CioHisFNsOS(M+H)": m/z
=423,1; thuc té thu dugc: 423,0. "H NMR (DMSO-dg, 400 MHz) & 7,98 (1H, d, ] = 4,8 Hz),
7,63 (1H, s), 7,52 (1H, d, ] = 4,8 Hz), 7,46 (1H, m), 7,20 (2H, m), 6,84 (1H, brs), 5,41 (1H,
brs), 5,07 (1H, m), 1,26 (3H, d, J = 6,8 Hz) ppm. ’F NMR (DMSO-ds, 376,3 MHz) & -114
ppm.
Vi du 27. 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-phenyl-5H-[1,3]thiazolo[3,2-

a]pyrimidin-5-on
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B6 sung dung dich natri cacbonat trong nuéc IN (1,5ml, 1,5mmol) va tetrakis-
(triphenylphosphin)paladi(0) (0,065g, 0,057mmol) vao hdn hop g6m 7-(1-azidoetyl)-6-
bromo-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,34g, 1,Immol) va axit phenylboronic
(0,16g, 1,4mmol) trong 1,4-dioxan (10ml). Khuéy hdn hop nay & nhiét do 100°C qua dém.
Sau khi 1am nguoi, pha loang hdn hgp nay bang etyl axetat, rita bang nudc va nudc mudi,
lam kho trén MgSOs, c6 va tinh ché trén silicagel (etyl axetat/hexan tir 0 dén 50%) thu duoc
san pham mong mudn (0,23g, 68%). Phan tich LCMS tinh toan cho C14H12NsOS(M+H)™:
m/z = 298,1; thuc t€ thu dugce: 298,0.

Budc 2. 7-(1-aminoetyl)-6-phenyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on

B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,93ml, 0,93mmol) vao dung
dich ¢6 khudy chta 7-(1-azidoetyl)-6-phenyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(0,23g, 0,77mmol) trong tetrahydrofuran (5ml) va nuéc (1ml) & nhi€t do trong phong va
hdn hop phéan tmg duge khudy ¢ nhiét do trong phong trong thoi gian 1 gio. B6 sung etyl
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axetat vao hdn hop phéan tng va chiét hdn hop phan tng bang dung dich HCI IN (ba lan).
Trung hoa phéan chiét di két hop bing NaHCOs ran va chiét bang diclometan (hai 1an). Lép
hitu co da két hop duoc rira bang nude mudi, 1am khd trén NazSO4 va ¢d phén nay thu duoc
hop chit mong mudn (0,13g, 62%). Phan tich LCMS tinh toén cho Ci1aH1iN;OS(M+H)™:
m/z = 272,1; thuc té thu duoc: 272,0.

Buéc 3.  7-{1-[(2-amino-9H-purin-6-yl)amino]etyl }-6-phenyl-5H-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

HN | N \\!/NHZ
ZN
"\

Hon hop gdm 7-(1-aminoetyl)-6-phenyl-5SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(0,025g, 0,092mmol), 2-amino-6-bromopurin  (0,035g, 0,16émmol) va N,N-
diisopropyletylamin (0,029ml, 0,16mmol) trong etanol (0,5ml) dugc gia nhi¢t ¢ nhiét do
110°C qua dém. Hdn hop duge loc va phin dich loc dugc tinh ché bang LCMS diéu ché
(Cot XBridge C18, rtra giai bang gradien axetonitril/nuéc chira NH4OH 0,15%) thu duge
san phdm mong mudn. Phan tich LCMS tinh toén cho C19H17NsOS (M+H)": m/z = 405,1;
thuc té thu duoc: 405,1. '"H NMR (DMSO-ds, 400 MHz) 8 80,1 (1H, d, J = 4,8 Hz), 7,65
(1H, s), 7,55 (1H, d, J = 4,8 Hz), 7,47 (2H, m), 7,40 (3H, m), 6,79 (1H, br s), 5,48 (2H, br
s), 5,13 (1H, m), 1,29 (3H, d, J = 6,8 Hz) ppm.

Vi du  28.  6-(3-flophenyl)-7-[1-(9H-purin-6-ylamino)etyl]-5H-[1,3]thiazolo[3,2-

a]pyrimidin-5-on
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Hdn hop gdm 7-(1-aminoetyl)-6-(3-flophenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-
on (0,025g, 0,086mmol), 6-bromo-9H-purin (0,031g, 0,16mmol) va N,N-diisopropyl-
etylamin (0,027ml, 0,16mmol) trong etanol (0,5ml) dugc gia nhiét ¢ nhiét d6 110°C qua
dém. Hén hop phan tng duoc loc va phn dich loc dugc tinh ché bang LCMS diéu ché (Cot
XBridge C18, rira giai bang gradien axetonitril/nuéc chira NHsOH 0,15%) thu dugc san
phém mong mudn. Phan tich LCMS tinh toan cho C1oH1sFN7OS(M+H)™: m/z = 408,1; thuc
té thu dugc: 408,0.

Vi du 29. 6-phenyl-7-[1-(9H-purin-6-ylamino)etyl]-5H-[ 1,3 ]thiazolo[3,2-a]pyrimidin-5-on

Hon hop gdm 7-(1-aminoetyl)-6-phenyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(0,025g, 0,092mmol), 6-bromo-9H-purin (0,033g, 0,16mmol) va N,N-diisopropyletyl-
amin (0,029ml, 0,16mmol) trong etanol (0,5ml) dugc gia nhigt & nhiét dd 110°C qua dém.
Hbn hop phan tng dugce loc va phan dich loc duge tinh ché bing LCMS diéu ché (Cot
XBridge C18, rira giai bang gradien axetonitril/nude chia NHsOH 0,15%) thu dugc san
phim mong mudn. Phan tich LCMS tinh todn cho Ci9H1sN70S(M+H)": m/z = 390,1; thuc
té thu dugc: 390,1. 'H NMR (DMSO-ds, 400 MHz) & 8,08 (1H, s), 8,06 (1H, s), 7,97 (1H,
d, J=4,8 Hz), 7,51 (1H, d, ] = 4,8 Hz), 7,44~7,33 (6H, m), 5,15 (1H, m), 1,29 3H, d, J =
7,2 Hz) ppm.
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Vi du 30. 6-(3-flophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5H-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

Buée 1. 7-(1-azidoetyl)-6-(3-flophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

F
v S ”"J\i
\zrr?'ﬂ\ S,
S’i%N

NN"

B6 sung dung dich natri cacbonat trong nuéc IN (2,1ml, 2,1mmol) va
tetrakis(triphenylphosphin)paladi(0) (0,092g, 0,080mmol) vao hdn hop goém 7-(1-
azidoetyl)-6-bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,50g, 1,6mmol) va
axit (3-flophenyl)boronic (0,27g, 1,9mmol) trong 1,4-dioxan (10ml). Hon hop phan tng
duoc khudy & nhiét d§ 100°C qua dém. Sau khi lam ngudi, hdn hop phan tng dugc pha
lodng nay bang etyl axetat, ria bang nude, 1am kho trén NaySOa, ¢d va tinh ché trén silicagel
(etyl axetat /hexan tir 0 dén 40%) thu duoc sin phim mong mudn (0,32g, 61%). Phan tich
LCMS tinh toan cho C1sH13FNsOS(M+H)": m/z=330,1; thuc té thu duoc: 330,0. San phém
dugc dua vao tach HPLC khong d6i xtmg (Cot ChiralPak IA: 20 x 250mm, Sum; Pha dong:
Etanol 10%-hexan 90%; Téc do dong: 18ml/phut) thu dugc hai chét déng phan ddi anh.
Trén thiét bi phan tich HPLC (Cot ChiralPak IA: 4,6 x 250mm, 5um; Pha dong: Etanol
10%-hexan 90%; Toc d6 dong: 1ml/phit), chét ddng phan ddi anh tht nhét ¢ thoi gian luu
1a 6,38 phut va dinh thi hai c¢6 thoi gian luu 1a 6,99 phit.

Budc 2. 7-(1-aminoetyl)-6-(3-flophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
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B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,52ml, 0,52mmol) vao dung
dich da khudy chua 7-(1-azidoetyl)-6-(3-flophenyl)-3-metyl-5H-[1,3]thiazolo|3,2-
a]pyrimidin-5-on (0,14g, 0,42mmol) (dinh thi nhit tir tach khong déi ximg) trong
tetrahydrofuran (3ml) va nu6e (0,5ml), va hdn hop phan tmg duoc khudy & nhiét do trong
phong trong thoi gian 1 gio. B sung etyl axetat vao hon hop phén tng va chiét hdn hop
phan tng nay bang dung dich HCI IN (ba 1an). Cac phén chiét da két hgp dugc trung hoa
bing NaHCOs ran va chiét bang diclometan (ba 1An). Cac 16p hitu co da két hop duge rira
bang nudc mudi, lam kho trén MgSO4 va ¢d dé thu duoc san pham tho (0,125g) dugc dung
truc tiép & bude tiép theo. Phéan tich LCMS tinh toén cho CisHisFN3OS(M+H)"™: m/z =
304,1; thuc té thu dugc: 304,0.

Bude 3. 6-(3-flophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5SH-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

HN N
-
N
N

\NH

Hdn hop gbdm chat ddng phan dbi anh duy nhét 7-(1-aminoetyl)-6-(3-flophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,125g, 0,412mmol) da diéu ché ¢ trén, 6-
bromo-9H-purin (0,148g, 0,742mmol) va N,N-diisopropyletylamin (0,144ml, 0,824mmol)
trong etanol (1,5ml) dugc gia nhiét ¢ nhiét do 110°C qua dém. Hon hop phéan tng duoc loc
va phan dich loc duge tinh ché bing LCMS diéu ché (Cot XBridge C18, rira gii bang

gradien axetonitril/nugc chira NH4OH 0,15%) thu dugc san pham mong muén (0,076g,
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44%). Phan tich LCMS tinh toan cho C2oH17FN7OS(M+H)"™: m/z = 422,1; thuc té thu duoc:
422.0. '"H NMR (DMSO-dg, 500 MHz) & 8,05 (2H, s), 7,43 (1H, m), 7,24~7,14 (5H, m),
6,99 (1H, s), 5,08 (1H, m), 2,59 (3H, s), 1,29 (3H, d, J = 6,5 Hz) ppm. "°F NMR (DMSO-
ds,376,3 MHz) 6 -114 ppm.

Vi du 31. Mudi cua axit 3-metyl-6-(4-metylphenyl)-7-[ 1-(9H-purin-6-ylamino)etyl]-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

N
HN N
0O | \W
F}/LkOH Y
F F \\/NH
Budce 1. 7-(1-azidoetyl)-3-metyl-6-(4-metylphenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-

on

B6 sung dung dich natri cacbonat trong nudc IN (0,38ml, 0,38mmol) va
diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi (0,011g,
0,015mmol) vao hdn hop gém 7-(1-azidoetyl)-6-bromo-3-metyl-SH-[1,3]thiazolo|3,2-
a]pyrimidin-5-on (0,080g, 0,25mmol) va axit (4-metylphenyl)boronic (0,042g, 0,31mmol)
trong 1,4-dioxan (2ml). Hon hgp phan tmg dugc gia nhiét & nhigt do 100°C qua dém. Sau
khi lam nguoi dén nhiét do trong phong, hdn hop phan tng dugc pha lodng nay bang etyl
axetat, rira bang nudc, lam kho trén MgSOa, ¢6 va sau d6 tinh ché trén silicagel (etyl
axetat/hexan tir 0 dén 25%) thu duge san phim mong mubn (50mg). Phan tich LCMS tinh
toan cho C1gH1eNsOS(M+H)": m/z = 326,1; thuc té thu duge: 326,0.

Budce 2. 7-(1-aminoetyl)-3-metyl-6-(4-metylphenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin—5-
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on

B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,23ml, 0,23mmol) vao dung
dich  7-(1-azidoetyl)-3-metyl-6-(4-metylphenyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(0,050g, 0,15mmol) trong tetrahydrofuran (2ml) va hdn hgp phén ng dugc khudy & nhiét
do trong phong trong thoi gian 1 gio. Co6 hon hop phéan ung thu dugc san pham thd (40mg)
va san phdm nay dugc dung truc tiép & budc tiép theo. Phan tich LCMS tinh toan cho

C16H1sN3OS(M+H)": m/z = 300,1; thue té thu duge: 300,1.

Buéc 3. 3-metyl-6-(4-metylphenyl)-7-[1-(9H-purin-6-ylamino)etyl]-SH-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

Hon hop gdm 7-(1-aminoetyl)-3-metyl-6-(4-metylphenyl)-SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,040g, 0,13mmol), 6-bromo-9H-purin (0,040g, 0,20mmol) va N,N-
diisopropyletylamin (0,046ml, 0,27mmol) trong etanol (0,3ml) duoc gia nhiét & nhiét do
110°C qua dém. Hon hop phéan tmg dugc loc va phén dich loc duogc tinh ché béng LCMS
didu ché (Cot XBridge C18, rira giai bang gradien axetonitril/nude chira TFA 0,05%), thu
dugc san phdm mong muén & dang mubi TFA. Phan tich LCMS tinh toan cho
C21H20N7OS(M+H)™: m/z = 418,1; thyc té thu duogc: 418,1. 'TH NMR (DMSO-de, 400 MHz)
§ 8,57 (1H, brs), 8,39 (1H, s), 8,38 (1H, s), 7,19 (4H, 5), 7,02 (1H, d, ] = 1,2 Hz), 5,17 (1H,
m), 2,59 (3H, s), 2,30 (3H, s), 1,32 (3H, d, ] = 6,8 Hz) ppm.
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Vi du 32. Mudi cta axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3-clophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

NN

H
O I N
F N
F>,/U\OH N
F - NH

NH.

Budce 1. 7-(1-azidoetyl)-6-(3-clophenyl)-3-metyl-5H-[ 1,3]thiazolo[3,2-a]pyrimidin-5-on

B6 sung dung dich natri cacbonat trong nuéc IN (0,5ml, 0,5mmol) va tetrakis-
(triphenylphosphin)paladi(0) (0,022g, 0,019mmol) vao hdn hop gdm 7-(1-azidoetyl)-6-
bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,12g, 0,38mmol) va axit (3-
clophenyl)boronic (0,072g, 0,46mmol) trong 1,4-dioxan (3ml). Hon hop phan tng dugc
khudy & nhiét 6 100°C qua dém. Sau khi lam nguéi, hdn hop phan tng dugc pha loang
nay bang etyl axetat, rira bang nudc, lam khd trén NaaSOaq, ¢d va tinh ché trén silicagel (etyl
axetat /hexan tir 0 dén 30%) thu dugc san pham mong mubn. Phan tich LCMS tinh toan

cho C15H13CINsOS(M+H)*: m/z = 346,1; thuc té thu dugc: 346,0.

Budce 2. 7—(1-aminoetyl)-6-(3-clophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on

\
I
& N

S,-

B6 sung dung dich trimetylphosphin trong tetrahydrofuran 1M (0,3 5ml, 0,35mmol)
vao dung dich da khudy chira 7-(1-azidoetyl)-6-(3-clophenyl)-3-metyl-5H-[ 1,3]thiazolo-
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[3,2-a]pyrimidin-5-on (0,10g, 0,29mmol) trong tetrahydrofuran (3ml, 40mmol) va hdn hop
phan Gng dugc khudy & nhiét do trong phong trong thoi gian 1 gio. Co hdn hop phan mg
thu duoc san phdm tho (0,090g) va san phiam nay duoc ding truc tiép & bude tiép theo.
Phan tich LCMS tinh todn cho CisHisCINsOS(M+H)": m/z = 320,1; thuc té thu duoc:
320,0.

Budc 3. Mudi cia axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3-clophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

o HN lNQT/NHQ
F N
F%OH "\

Hon hop gdom 7-(1-aminoetyl)-6-(3-clophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,045g, 0,14mmol), 2-amino-6-bromopurin (0,060g, 0,28mmol) va N,N-
diisopropyletylamin (0,049ml, 0,28mmol) trong etanol (0,5ml) dugc gia nhiét ¢ nhiét do
110°C qua dém. Han hop duoc loc va phan dich loc dugce tinh ché bing LCMS diéu ché
(Cot XBridge C18, rira giai bang gradien axetonitril/nu¢e chira TFA 0,05%) thu duoc san
phdm mong mudn & dang mudi TFA. Phan tich LCMS tinh toan cho
CaoH1sCINSOS(M+H)™: m/z = 453,1; thuc té thu dugc: 453,1. '"H NMR (DMSO-ds, 400
MHz) & 8,13 (1H, s), 7,48~7,12 (8H, s), 6,55 (1H, br s), 5,14 (1H, m), 1,33 3H, d, ] = 6.8
Hz) ppm.

Vi du 33. Mudi cua axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl }-6-(2-flophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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B sung dung dich natri cacbonat trong nude 1N (0,8ml, 0,8mmol) va diclo(bis{di-
tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi (0,014g, 0,019mmol) vao hdn
hop gdm 7-(1-azidoetyl)-6-bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,12g,
0,38mmol) va axit (2-flophenyl)boronic (0,064g, 0,46mmol) trong 1,4-dioxan (4ml). Hon
hop phan tng duoc khudy & nhiét &6 100°C qua dém. Sau khi lam nguoi, hén hop phan
ing dugc pha loang nay bang etyl axetat, rira bang nudc, lam kho bang NaSOs, cd va tinh
ché trén silicagel (etyl axetat/hexan tir 0 dén 35%) thu dugc san pham mong mudn (87mg).

Phan tich LCMS tinh toan cho C1sHi3FNsOS(M+H)": m/z =330,1; thuc té thu duoc: 330,0.

Budce 2. 7-(1-aminoetyl)-6-(2-flophenyl)-3-metyl-5H-[ 1,3 ]thiazolo[3,2-a]pyrimidin-5-on

B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,32ml, 0,32mmol) vao dung
dich da khudy chua 7-(1-azidoetyl)-6-(2-flophenyl)-3-metyl-5H-[1,3]thiazolo[3.2-
a]pyrimidin-5-on (0,087g, 0,26mmol) trong tetrahydrofuran (3ml) va hdn hop phan tng

duoc khudy & nhiét do trong phong trong thoi gian 1 gio. Hon hop phan Gmg nay duoc cd
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thu dugc san phdm tho (0,080g) va san phiam nay dugc dung truc tiép & bude tiép theo.
Phan tich LCMS tinh toan cho C1sHisFN3sOS(M+H)": m/z=304,1; thuc té thu dugc: 304.0.
Buge 3. Mudi | clia axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(2-flophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic |

N.__NH,

Y

N

N
HN
0 l
SO SN
7L N

Hdn hop gdm 7-(1-aminoetyl)-6-(2-flophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-

Z
NH

a]pyrimidin-5-on (0,040g, 0,13mmol), 2-amino-6-bromopurin (0,056g, 0,26mmol) va N,N-
diisopropyletylamin (0,046ml, 0,26mmol) trong etanol (0,5ml) duoc gia nhiét ¢ nhiét do
110°C qua dém. Hon hop phan tng duoc loc va phén dich loc dugc tinh ché béng LCMS
didu ché (cot XBridge C18, rira giai bing gradien axetonitril/nude chira TFA 0,05%) thu
dugc san pham mong mudn 12 hdn hop chit déng phan khong d6i quang (mudi TFA). Phan
tich LCMS tinh toan cho CoH1sFNsOS(M+H)": m/z = 437,1; thuc té thu duoc: 437,1. 'H
NMR (DMSO-ds, 400 MHz) & 8,77 (1H, br s), 8,14 (1H, m), 7,45 (2H, m), 7,28 (4H, m),
7,14 (1H, m), 5,13 (1H, m), 2,65 3H, s), 1,42 (1,5H, d, J = 6,8 Hz), 1,28 (1,5H. d, T = 6,8
Hz) ppm. "’F NMR (DMSO-ds,376,3 MHz) 6 -113,8, -114 ppm.

Vi du 34. Mudi cta axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(2,3-diflophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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Budc 1. 7-(1-azidoetyl)-6-(2,3-diflophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-

on

B6 sung dung dich natri cacbonat trong nudc IN (0,57ml, 0,57mmol) va
diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi ~ (0,014g, 0,019
mmol) vao hdn hop gdém 7-(1-azidoetyl)-6-bromo-3-metyl-5H-[1,3]thiazolo|3,2-
a]pyrimidin-5-on (0,12g, 0,38mmol) va axit (2,3-diflophenyl)boronic (0,072g, 0,46mmol)
trong 1,4-dioxan (3ml). Hon hop phéan tng dugc khudy & nhiét 9 100°C qua dém. Sau khi
1am ngudi, hdn hop phan tng dugc pha lodng nay bang etyl axetat, rira bang nude, 1am kho
bang Na>SO4, ¢ va tinh ché trén silicagel (etyl axetat/hexan tur 0 dén 30%) thu duoc san
phim mong mudn (83mg). Phan tich LCMS tinh toan cho C1sH12FaNsOS(M+H)™: m/z =
348,1; thuc té thu dugc: 348.0.

Budc 2. 7-(1-aminoetyl)-6-(2,3-diflophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-

on

NH,

B& sung trimetylphosphin trong tetrahydrofuran 1M (0,29ml, 0,29mmol) vao dung
dich  7-(1-azidoetyl)-6-(2,3-diflophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on
(0,083g, 0,24mmol) trong tetrahydrofuran (3ml) va hdn hop phan ung dugc khudy & nhiét
dd trong phong trong thoi gian 1 gio. Hon hop phén g nay dugc ¢6 thu duogc san pham

tho (0,076g) va san phim nay dugc ding tryc tiép & bude tiép theo. Phan tich LCMS tinh
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toan cho C1sHi4FaN3OS(M+H)': m/z = 322,1; thuc té thu duogc: 322,0.

Bude 3. Mubi cia axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(2,3-diflophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

HN
D |
F
>‘)J\OH N
F ! N\

Hon hop gém 7-(1-aminoetyl)-6-(2,3-diflophenyl)-3-metyl-SH-[1,3]thiazolol[3,2-

A\
NH

a]pyrimidin-5-on (0,038g, 0,12mmol), 2-amino-6-bromopurin (0,051g, 0,24mmol) va N,N-
diisopropyletylamin (0,04 1ml, 0,24mmol) trong etanol (0,5ml) dugc gia nhiét ¢ nhiét do
110°C qua dém. H3n hop phan g duoc loc va phan dich loc dugc tinh ché bang LCMS
diéu ché (cot XBridge C18, ria giai bing gradien axetonitril/nuée chira TFA 0,05%) thu
duoc san phidm mong mudn 12 hdn hop gom hai chét dong phan khong d6i quang (mudi
TFA). Phan tich LCMS tinh toan cho CaoH17F2NsOS(M+H)™: m/z = 455,1; thuc té thu duoc:
455,1. 'TH NMR (DMSO-ds, 400 MHz) § 8,12 (1H, d,J = 9,6 Hz), 7,45 (1H, m), 7,30~7,23
(3H, m), 7,18~7,11 (3H, m), 6,56 (1H, s), 5,16 (1H, m), 2,66 3H, s), 1,44 (1,5H, d,J = 6.8
Hz), 1,30 (1,5H, d, J = 6,8 Hz) ppm.

Vi du 35. Mudi cta axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3-clo-5-flophenyl)
-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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Buée 1. 7-(1-azidoetyl)-6-(3-clo-5-flophenyl)-3-metyl-5H-[ 1,3]thiazolo[3,2-a]pyrimidin-

5-on
F
o &
,>rN i g
No A ~
SERTRON
N

B6 sung dung dich natri cacbonat trong nuéc IN (0,5ml, 0,5mmol) va
tetrakis(triphenylphosphin)paladi(0) (0,022g, 0,019mmol) vao hdn hop gdm 7-(1-azido-
etyl)-6-bromo-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (0,12g, 0,38mmol) va axit
(3-clo-5-flophenyl)boronic (0,080g, 0,46mmol) trong 1,4-dioxan (3ml). Hon hgp phén tng
nay dugc gia nhiét & nhiét do 100°C qua dém. Sau khi lam ngudi, hdn hop phan ng duge
phaloang bing etyl axetat, rita bang nuéde, lam kho trén Na»SOq, ¢d va tinh ché trén silicagel
(etyl axetat/hexan tur 0 dén 25%) thu duoc séan pham mong mubn (0,077g, 55%). Phan tich
LCMS tinh toan cho C1sH2CIFNsOS(M+H)": m/z = 364,0; thuc té thu duogc: 364,0.

Budc 2. 7-(1-aminoetyl)-6—(3-clo-S-ﬂophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-a]pyrimidin-

5-on
r
VX ’ﬁl\li
,ﬁjjﬁ/w cl
NH

B4 sung trimetylphosphin trong tetrahydrofuran 1M (0,25ml, 0,25mmol) vao dung
dich da khudy chua 7-(1-azidoetyl)-6-(3-clo-S-ﬂophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,077g, 0,21mmol) trong tetrahydrofuran (3ml) va hdn hop phan tng
dugce khudy & nhiét d trong phong trong thoi gian 1 gio. Hon hop phan tmg nay duoc cd
thu dugc san pham thd (0,070g) va san pham nay dugc dung truc tiép & bude tiép theo.

Phan tich LCMS tinh toan cho CisHi4CIFN3;OS(M+H)™: m/z = 338,1; thuc té thu duoc:
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338,0.

Budc 3. Mudi cua axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3-clo-5-flophenyl)-
3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

o " HN | N YNHZ
E%OH NG AN
F NH

Hdn hop gém 7-(1-aminoetyl)-6-(3-clo-5-flophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,035g, 0,10mmol), 2-amino-6-bromopurin (0,058g, 0,27mmol) va N,N-
diisopropyletylamin (0,047ml, 0,27mmol) trong etanol (0,5ml) dugc gia nhi¢t & nhiét do
110°C qua dém. Hén hop phan tng dugc loc va phin dich loc dugc tinh ché bang LCMS
didu ché (cot XBridge C18, rira giai bing gradien axetonitril/nude chira TFA 0,05%) thu
dugc san phdm mong muén ¢ dang mudi TFA. Phan tich LCMS tinh toan cho
C20H17CIFNsOS(M+H)*: m/z = 471,1; thuc té thu duge: 471,0. 'H NMR (DMSO-de, 400
MHz) & 8,79 (1H, d, ] = 7,2 Hz), 8,16 (1H, s), 7,39 (3H, m), 7,21 (2H, s), 7,18 (1H, m),
7,14 (1H, d,J= 1,2 Hz), 5,13 (1H, m), 2,65 (3H, s), 1,37 (3H, d, ] = 6,8 Hz) ppm. F NMR
(DMSO-d¢,376,3 MHz) 6 -112 ppm.

Vi du 36. Mudi cua axit 6-(3-clophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl|-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

N
HN N
0 l \W
N
Fe N\ NH

Hon hop gém 7-(1-aminoetyl)-6-(3-clophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-
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a]pyrimidin-5-on (0,045g, 0,14mmol), 6-bromo-9H-purin (0,056g, 0,28mmol) va N,N-
diisopropyletylamin (0,049ml, 0,28mmol) trong etanol (0,5ml) dugc gia nhiét ¢ nhiét do
110°C qua dém. Hon hgp phan tng dugce loc va phan dich loc dugce tinh ché bang LCMS
didu ché (cot XBridge C18, rira giai bang gradien axetonitril/nuée chira TFA 0,05%), thu
dugc san phdm mong mubn ¢ dang mudi TFA. Phén tich LCMS tinh toan cho
C20H17CIN;OS(M+H)": m/z = 438,1; thuc té thu dugc: 438,0. 'H NMR (DMSO-ds, 400
MHz) & 8,29 (1H, s), 7,46 (3H, m), 7,37 (1H, m), 7,08 (1H, s), 5,14 (1H, m), 2,64 (3H, s),
1,37 (3H, d, ] = 6,8 Hz) ppm.

Vi du 37. Mubi cua axit 6-(3-clo-5-flophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-
5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

Hbn hop gdm 7-(1-aminoetyl)-6-(3-clo-5-flophenyl)-3-metyl-5SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,035g, 0,10mmol), 6-bromo-9H-purin (0,041g, 0,21mmol) va N,N-
diisopropyletylamin (0,036ml, 0,21mmol) trong etanol (0,5ml) dugc gia nhiét ¢ nhiét do
110°C qua dém. Hon hop phén tng dugc loc va phan dich loc duge tinh ché bang LCMS
didu ché (cot XBridge C18, rira giai bang gradien axetonitril/nude chira TFA 0,05%) thu
duoc san phidm mong muén & dang mudi TFA. Phén tich LCMS tinh toén cho
C20H16CIFN;OS(M+H)"™: m/z = 456,1; thuc té thu dugc: 456,0. "H NMR (DMSO-ds, 400
MHz) & 8,52 (1H, brs), 8,39 (1H, s), 8,36 (1H, s), 7,43 (1H, d, ] = 8,0 Hz), 7,33~7,27 (3H,
m), 7,10 (1H, s), 5,15 (1H, m), 2,64 (3H, s), 1,41 (3H, d, ] = 6,8 Hz) ppm. FNMR (DMSO-
ds,376,3 MHz) 6 -112 ppm.

Vi du 38. Mubi cua axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(5-flopyridin-3-yl)-
3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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Buéc 1. 7-(1-azidoetyl)-6-(5-flopyridin-3-yl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-

5-on

' N

B6 sung dung dich natri cacbonat trong nudc IN (0,57ml, 0,57mmol) va
diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi ~ (0,014g, 0,020
mmol) vao hén hop gbm  7-(1-azidoetyl)-6-bromo-3-metyl-SH-[1,3]thiazolo(3,2-
a]pyrimidin-5-on (0,12g, 0,38mmol) va 3-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin (0,10g, 0,46mmol) trong 1,4-dioxan (3ml). Hon hop phéan tng dugc gia nhiét &
nhiét dd 100°C qua dém. Sau khi lam ngudi, hdn hop phéan tng duge pha lodng nay bang
etyl axetat, roa bang nudc, lam khd bang Na>SOs, ¢d va tinh ché trén silicagel (etyl axetat/
hexan tir 0 dén 45%) thu duoc séan pham mong mudn (0,020g, 16%). Phan tich LCMS tinh
toan cho C14H12FNsOS(M+H)*: m/z = 331,1; thuc té thu dugc: 331,0.

Bude 2. 7-(1-aminoetyl)-6-(5-flopyridin-3-yl)-3-metyl-5H-[ 1,3]thiazolo[3,2-a]pyrimidin-

5-on
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oot

NH,

B4 sung trimetylphosphin trong tetrahydrofuran 1M (0,079ml, 0,079mmol) vao
dung dich 7-(1-azidoetyl)-6-(5-ﬂopyridin-3-yl)-3-mety1—5H-[1,3]thiazolo[3,2—a]pyrimidin
-5-on (0,020g, 0,060mmol) trong tetrahydrofuran (3ml) va hon hop phan tng duoc khudy
& nhiét do trong phong trong thoi gian 1 gio. Hon hop phan ng nay duge ¢d thu duge san
phim tho (0,018g) va san phim nay dugc dung tryc tiép & budc tiép theo. Phan tich LCMS
tinh toan cho C14H1sFN4OS(M+H)": m/z = 305,1; thuc té thu dugce: 305,0.

Budge 3. Mubi cia axit 7-{ 1-[(2-amino-9H-purin-6-y1)amin0]etyl}-6-(5-ﬂ0pyridin-3-y1)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

Hdn hop gdm 7-(1—aminoetyl)—6-(5-ﬂopyridin—3-yl)-3-metyl-SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (9mg, 0,03mmol), 2-amino-6-bromopurin (9,5mg, 0,044mmol) va N,N-
diisopropyletylamin (0,010ml, 0,059mmol) trong etanol (0,3ml) dugc gia nhiét & nhiét do
110°C qua dém. Hon hop phan tmg duoc loc va phan dich loc dugc tinh ché tréen LCMS
diéu ché (Cot XBridge C18, rira giai bing gradien axetonitril/nudc chira TFA 0,05%) thu
dugc san phdm mong muén & dang mudi TFA. Phan tich LCMS tinh toan cho
C1oH17FNgOS(M+H)": m/z = 438,1; thuc té thu duoc: 438,0. '"H NMR (DMSO-ds, 400
MHz) & 8,82 (1H, br s), 8,59 (1H, d, J = 2,8 Hz), 8,42 (1H, s), 8,16 (1H, s), 7,77 (1H, dt, J
= 9.6 va 2,4 Hz), 7,22~7,16 (4H, m), 5,08 (1H, m), 2,66 (3H, s), 1,37 (3H, d, J = 6,8 Hz)
ppm. °F NMR (DMSO-ds, 376,3 MHz) & -128 ppm.
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Vi du 39. Mubi cta axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl }-6-(2-clophenyl)-3-

metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

B6 sung dung dich natri cacbonat trong nudc IN (0,57ml, 0,57mmol) va
diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi ~ (0,014g, 0,019
mmol) viao hén hop gébm  7-(1-azidoetyl)-6-bromo-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-S-on (0,12g, 0,38mmol) va axit (2-clophenyl)boronic (0,072g, 0,46mmol)
trong 1,4-dioxan (3ml). Hon hop phén tng dugc khudy & nhiét do 105°C qua dém. Sau khi
1am ngudi, hdn hgp phan tng dugc pha lodng nay bing etyl axetat, rira bang nudce, 1lam kho
bang Na,SO4, ¢d va tinh ché trén silicagel (etyl axetat/hexan tir 0 dén 30%) thu duoc san
phédm mong mudn (0,062g). Phan tich LCMS tinh todn cho CisHi3CINsOS(M+H)™: m/z =
346,1; thuc té thu dugce: 346,0.

Buéc 2. 7-(1-aminoetyl)-6-(2-clophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

Cl. =
v 9T
> ) \"s.
au
S"L“‘ L
N i
NH
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B6 sung trimetylphosphin trong tetrahydrofuran 1M (0,22ml, 0,22mmol) vao dung
dich da khudy chua 7-(1-azidoetyl)-6-(2-clophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,062g, 0,18mmol) trong tetrahydrofuran (3ml) va hdn hop phan ng
duoc khudy ¢ nhiét d6 trong phong trong thoi gian 1 gid. Hon hgp phéan tng nay dugc co
thu dugc san phidm thoé (0,056g) va dugc dung truc tidp & bude tiép theo.
C1sH1sCIN3OS(M+H)": m/z = 320, 1; thuc té thu duge: 320,0.

Buéc 3. Mudi cia axit 7-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(2-clophenyl)-3-
metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

Hon hop gdm 7-(1-aminoetyl)-6-(2-clophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,028g, 0,088mmol), 2-amino-6-bromopurin (0,037g, 0,18mmol) va
N,N-diisopropyletylamin (0,030ml, 0,18mmol) trong etanol (0,4ml) dugc gia nhiét & nhiét
d6 110°C qua dém. Hon hop phan tmg dugc loc va phan dich loc duge tinh ché bang LCMS
diéu ché (cot XBridge C18, rira giai bang gradien axetonitril/nuée chaa TFA 0,05%) thu
duoc hai chét ddng phan khong déi quang dudi dang mudi TFA. Trén thiét bi phan tich
HPLC (cdt Waters SunFire C18, 2,1x50mm, 5uM; thé tich phun 2uL; toc do dong
3ml/phut; & gradien tir axetonitril trong nude 2% dén 80% chtra NHsOH 0,15% trong 3
phut): Dinh thu nhét c6 thoi gian lvu 1a 1,296 phut; phéan tich LCMS tinh toan cho
CaoH1sCINSOS(M+H)™: m/z = 453,1; thuc té thu duoc: 453,0. Pinh thtr hai ¢6 thdi gian luu
1a 1,431 phat; phan tich LCMS tinh toan cho C20H1sCINgOS(M+H)*: m/z = 453,1; thuc té
thu dugc: 453,0.

Vi du 40. Mudi cua axit 6-(2-flophenyl)-3-metyl-7-[ 1-(9H-purin-6-ylamino)etyl]-SH-[1,3]

-thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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Hdn hop gbébm 7-(1-aminoetyl)-6-(2-flophenyl)-3-metyl-SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,040g, 0,13mmol), 6-bromo-9H-purin (0,052g, 0,26mmol) va N,N-
diisopropyletylamin (0,046ml, 0,26mmol) trong etanol (0,5ml, 8mmol) duoc gia nhiét &
nhiét d6 110°C qua dém. Hon hop phén tmg duoc loc va phén dich loc duogc tinh ché bang
LCMS diéu ché (cot XBridge C18, rira giai bang gradien axetonitril/nudc chira TFA 0,05%)
thu duoc san phdm mong mudn dudi dang hdn hop ddéng phan khong dbi quang (mudi
TFA). Phén tich LCMS tinh toan cho CaH17FN;OS(M+H)"™: m/z =422, 1; thuc té thu duoc:
422.1. '"H NMR (DMSO-ds, 400 MHz) & 8,50 (1H, br s), 8,40 (1H, s), 8,38 (1H, s), 7,50
(1H, m), 7,36~7,25 (3H, m), 7,10 (1H, s), 5,14 (1H, m), 2,64 (3H, s), 1,48 (1,5H, d, T = 6,8
Hz), 1,34 (1,5H, d, ] = 6,8 Hz) ppm. 'F NMR (DMSO-ds,376,3 MHz) & -112, -114 ppm.

Vi du 41. Mubi cua axit 6-(2,3-diflophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

>(U\OH N
\’NH

Hoén hop gbém 7-(1-aminoetyl)-6-(2,3-diflophenyl)-3-metyl-5H-[1,3]thiazolo|3,2-
a]pyrimidin-5-on (0,038g, 0,12mmol), 6-bromo-9H-purin (0,047g, 0,24mmol) va N,N-
diisopropyletylamin (0,041ml, 0,24mmol) trong etanol (0,5ml) dugc gia nhiét ¢ nhiét do
110°C qua dém. Hon hop duge loc va phan dich loc duge tinh ché trén LCMS dicu ché
(Cot XBridge C18, rira giai bang gradien axetonitril/nudc chira TFA 0,05%), thu duoc san
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pham mong mudn duc’yildang hdn hop cua hai chit ddng phan khong dbi quang (mubi TFA).
Phan tich LCMS tinh toan cho C20H16F2N7OS(M+H)*: m/z = 440,1; thuc té thu duoc: 440,0.
'H NMR (DMSO-ds, 400 MHz) & 8,38~8,34 (3H, m), 7,49~7,10 (4H, m), 5,12 (1H, m),
2,64 (3H, s), 1,50 (1,5H, d, ] = 6,8 Hz), 1,36 (1,5H, d, J = 6,8 Hz) ppm. "°F NMR (DMSO-
ds,376,3 MHz) & -137,8, -139,8, -140,0 ppm.

Vi du 42. Mudi cta axit 6-(5-flopyridin-3-yl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

Hbn hop gdm 7-(1-aminoetyl)-6-(5-flopyridin-3-yl)-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (9mg, 0,03mmol), 6-bromo-9H-purin (8,8mg, 0,044mmol) va N,N-
diisopropyletylamin (0,010ml, 0,059mmol) trong etanol (0,3ml) dugc gia nhiét o nhiét do
110°C qua dém. H3n hop phan tmg dugc loc va phan dich loc duge tinh ché bing LCMS
diéu ché (cot XBridge C18, rira giai bing gradien axetonitril/nudc chira TFA 0,05%), thu
duoc san phidm mong mubén & dang mudi TFA. Phan tich LCMS tinh toan cho
CioH16FNsOS(M+H)™: m/z = 423,1; thuc té thu duogc: 423,1. 'H NMR (DMSO-ds, 400
MHz) & 8,60 (1H, d, J = 2,8 Hz), 8,47 (1H, s), 8,35 (1H, s), 8,33 (1H, s), 7,82 (1H, d, J =
9,6 Hz), 7,12 (1H, s), 5,09 (1H, m), 2,64 (3H, s), 1,43 (3H, d, J = 6,8 Hz) ppm. YF NMR
(DMSO-ds,376,3 MHz) 6 -128 ppm.

Vi du 43. Mudi cta axit 6-(2-clophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic
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%o T
Hon hop gbm 7-(1-aminoetyl)-6-(2-clophenyl)-3-metyl-5SH-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,028g, 0,088mmol), 6-bromo-9H-purin (0,035g, 0,18mmol) va N,N-
diisopropyletylamin (0,030ml, 0,18mmol) trong etanol (0,4ml) duoc gia nhiét ¢ nhiét do
110°C qua dém. Hon hop duoc loc va phan dich loc duogc tinh ché bang LCMS diéu ché
(cot XBridge C18, rtra giai bing gradien axetonitril/nude chira TFA 0,05%), thu dugc hai
chét dong phan khong d6i quang & dang mudi TFA. Trén thiét bi phan tich HPLC (Waters
SunFire C18, 2,1x50mm, 5uM; thé tich phun 2pl; tbc do dong 3ml/phut; & gradien tir
axetonitril trong nudc 2% dén 80% chira NH4OH 0,15% trong 3 phut): Dinh thir nhét c6
thoi gian luru 1 1,421 phat; phén tich LCMS tinh toan cho C20H17CIN;OS(M+H)": m/z =
438,1; thuc té thu dugc: 438,0. Dinh thir hai c6 thoi gian lvu l1a 1,516 phut; phan tich LCMS
tinh toan cho CaoH17CIN;OS(M+H)": m/z = 438,1; thuc té thu duoc: 438,0. 'H NMR
(DMSO-ds, 400 MHz) & 8,36 (1H, s), 8,32 (1H, s), 7,57 (2H, m), 7,44 (2H, m), 7,11 (1H,
s), 5,04 (1H, m), 2,64 (1H, s), 1,34 (3H, d, J = 6,8 Hz) ppm.

Vi du 44. 6—(3,5-diﬂopheny1)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-SH-[1,3]thiazolo-
[3,2-a]pyrimidin-5-on

HN N
LA
N
N

\NH

Hdn hop gdm 7-(1-aminoetyl)—6-(3,5-diﬂ0pheny1)—3-metyl-SH-[l,3]thiazolo[3,2-
a]pyrimidin-5-on (0,105g, 0,327mmol) (dinh thir nhat tir vi du 23, budc 1 tich khong d6i
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xting), 6-bromo-9H-purin (0,117g, 0,588mmol) va N,N-diisopropyletylamin (0,114ml,
0,654mmol) trong etanol (1,5ml) dugc gia nhiét & nhiét do 110°C qua dém. Hon hop phén
tmg duoc loc va phan dich loc dugc tinh ché bing LCMS didu ché (cot XBridge C18, rira
giai bang gradien axetonitril/nuéc chira NH4OH 0,15%) thu duge san phdm mong mudn
(0,073g, 51%). Phan tich LCMS tinh todn cho CaoH1sF2N7OS(M+H)™: m/z = 440,1; thyuc té
thu dugc: 440,0. "H NMR (DMSO-ds, 500 MHz) & 8,05 (2H, s), 7,34 (1H, br s), 7,18 (1H,
m), 7,12 (2H, m), 6,84 (1H, s), 7,01 (1H, s), 5,07 (1H, m), 2,43 (3H, s), 1,31 B3H, d, J =7,0
Hz) ppm. F NMR (DMSO-ds, 376,3 MHz) & -111 ppm.

Vi du 45. Mudi cta axit 6-(2,5-diflophenyl)-3-metyl-7-[ 1-(9H-purin-6-ylamino)etyl]-SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on trifloaxetic

on

B sung dung dich natri cacbonat trong nuéc IN (0,38ml, 0,38mmol) va
diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl} )paladi (0,011g,
0,015mmol) vao hén hop gbm 7-(1-azidoetyl)-6-bromo-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,080g, 0,25mmol) va axit (2,5-diflophenyl)boronic (0,048¢g, 0,30mmol)
trong 1,4-dioxan (2ml). Hén hgp phan tng dugc khudy & nhiét do 100°C qua dém. Sau khi

lam ngudi dén nhiét do trong phong, hdn hop phan tmg dugc pha lodng nay biang etyl axetat,
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rira bang nude, 1am kho trén MgSOs, sau d6 ¢d va tinh ché trén silicagel (etyl axetat/hexan
tir 0 dén 25%) thu duge san phim mong mudn & dang hdn hop dong phan khong dbi quang
(54mg). Phan tich LCMS tinh toan cho CisHi2FoNsOS(M+H)™: m/z = 348,1; thuc té thu
duoc: 348,0.

Budc 2. 7-(1-aminoetyl)-6-(2,5-diflophenyl)-3-metyl-5H-[ 1,3 ]thiazolo[3,2-a]pyrimidin-5-

on

B sung dung dich trimetylphosphin trong tetrahydrofuran 1M (0,23ml, 0,23mmol)
vao dung dich  7-(1-azidoetyl)-6-(2,5-diflophenyl)-3-metyl-SH-[1,3]thiazolo[3.2-
a]pyrimidin-5-on (0,054g, 0,16mmol) trong tetrahydrofuran (2ml) va hdn hop phan tng
duoc khudy o nhiét do trong phong trong thoi gian 1 gio. Hon hop phéan (g nay dugce cd
thu dugc san phdm tho (45mg) va duge ding truc tiép & bude tiép theo. Phan tich LCMS
tinh toan cho C1sH14F2N3OS(M+H)™: m/z = 322,1; thuc té thu duoc: 322,0.

Budc 3. 6-(2,5-diflophenyl)-3-metyl-7-[1-(9H-purin-6-ylamino)etyl]-5SH-[1,3]thiazolo-
[3,2-a]pyrimidin-5-on

Hoén hop gbm 7-(1-aminoetyl)-6-(2,5-diflophenyl)-3-metyl-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on (0,045g, 0,14mmol), 6-bromo-9H-purin (0,042g, 0,21mmol) va N,N-
diisopropyletylamin (0,049ml, 0,28mmol) trong etanol (0,3ml) dugc gia nhiét ¢ nhiét do
110°C qua dém. Hon hop phan tng duoc loc va phén dich loc dugc tinh ché béng LCMS
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diéu ché (cot XBridge C18, rira giai bang gradien axetonitril/nuéc chira TFA 0,05%), thu
duoc san phdm mong mudn & dang hdn hop cia hai chét ddng phan khong d6i quang (Mudi
TFA). Phan tich LCMS tinh toan cho C20H16F2N70 S(M+H)": m/z=440,1; thuc té thu dugc:
440,1. '"H NMR (DMSO-ds, 400 MHz) & 8,64 (1H, br s), 8,38 (1H, s), 8,36 (1H, s),
7.34~7,19 (3H, m), 7,08 (1H, m), 5,06 (1H, m), 2,60 (3H, s), 1,46 (1,5H, d, J = 6,8 Hz),
1,33 (1,5H, d, J = 6,8 Hz) ppm. '°F NMR (DMSO-ds,376,3 MHz) & -117.8, -119,4, -119.8,
-119,9 ppm.

Vi du 46. 6-(3-Flophenyl)-7-[(1S)-1-(3H-imidazo[4,5-b]pyridin-7-ylamino)etyl]-
3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

HN A

I ~-N
N
Y NH

Loai khi dung dich  7-[(1S)-1-aminoetyl]-6-(3-flophenyl)-3-metyl-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on (50mg, 0,16mmol), 7-clo-3H-imidazo[4,5-b]pyridin
(51mg, 0,33mmol) va N,N-diisopropyletylamin (57ul, 0,33mmol) trong 1-butanol (0,5ml)
~ trong binh kin bang nito, day kin va gia nhiét ¢ nhiét do 140°C trong 48 gio. Hon hop phan
g dugc pha lodng v6i metanol va tinh ché bang sic ky RP-HPLC (Cot XBridge C18, rira
giai bang gradien axetonitril/nude chira amoni hydroxit 0,1%, ¢ tbc do dong 60ml/phut)
thu dugc san phdm mong muén (7mg, 10%) & dang chét rdn mau tring. Phan tich LCMS
tinh toan cho C21H18FN60S (M+H)+: m/z = 420,8. 'H NMR (400 MHz, CD30OD): 5 8,04
(s, 1 H), 7,83 (d, 7= 5,9 Hz, 1 H), 7,55 - 7,49 (m, 1 H), 7,23 - 7,12 (m, 3 H), 6,86 (d, J =
1,2 Hz, 1 H), 5,96 (d, ] = 5,9 Hz, 1 H), 4,69 - 4,67 (m, 1 H), 2,75 (s, 3 H), 1,57 (d,J=64
Hz, 3 H).

Vi du 47. 6-(3-Flopheny1)-7-{(1S)-1-[(2-hydr0xy-9H-purin-6-y1)amin0]etyl}-3-metyl-SH-
[1,3]thiazolo[3,2-a]pyrimidin-5-on
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Bude 1. 7-{(1S)-1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-(3-flophenyl)-3-metyl-5H-
[1,3]thiazolo[3,2-a]pyrimidin-5-on

0

F
HN<_N<_-NH,

]T\;Y
N
N

Dung dich 7-[(1S)-1-aminoetyl]-6-(3-flophenyl)-3-metyl-5SH-[1,3]thiazolo-[3,2-
aJpyrimidin-5-on (0,1g, 0,33mmol) va 2-amino-6-bromopurin (0,11g, 0,49mmol) trong 1-
butanol (0,66ml) dugc xtr ly bang N,N-diisopropyletylamin (86pl, 0,49mmol), loai khi
dung dich nay bang nito trong 5 pht va gia nhiét & nhiét do 100°C trong 18 gio. Phén tng
chua két thiic, va vi vdy, gia nhiét & nhiét do 115°C thém 5 gio. Hon hop phan Gng duoc
pha lodng vdi metanol (10ml), khuéy va loc. Phan dich loc duoc tinh ché b@?mg sic ky RP-
HPLC (Cot XBridge C18, rira giai bang gradien axetonitril/nudc chira amoni hydroxit
0,1%, & tbc do dong 60ml/phut) thu duge san phim mong mudn (27mg, 19%) & dang chat
rén mau tréng. Phan tich LCMS tinh toan cho C20H18FN8OS (M+H)+: m/z = 437.0.
Bude 2. 6-(3-F10phenyl)-7—{(1S)-1-[(2-hydroxy-9H-purin-6-yl)amino]etyl}-3-metyl-
5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

X Iy dung dich 7-{(1S)-l-[(2-amin0-9H-purin—6-y1)amino]etyl}-6-(3-ﬂophenyl)-
3-metyl-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on (27mg, 62 umol) trong axit axetic (0,41ml)
va nude (84ul) ¢ nhigt do 0°C bing dung dich natri nitrit (13mg, 0,19mmol) trong nudc
(0,15ml) nho giot va khudy & nhiét do 0°C trong 30 phit va & nhigt do 20°C trong 16 gio.
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C6 hdn hop phan ting va tinh ché bing shc ky RP-HPLC (Cot XBridge C18, rira giai bang
gradien axetonitril/nuée chira amoni hydroxit 0,1%, & tdc do dong 60ml/phut) thu dugc san
phdm mong mudn (7mg, 20%) & dang chit rin mau tring. Phan tich LCMS
C20H17FN702S (M+H)+: m/z = 437,8. 1TH NMR (300 MHz, DMSO-d6): 3 7,79 (br s, 1
H), 7,68-7,61 (m, 1 H), 7,50 - 7,38 (m, 3 H), 7,23 - 7,14 (m, 2 H), 7,06 (br s, 1 H), 5,02 -
4,92 (m, 1 H), 2,64 (s, 3 H), 1,26 (d, ] = 6,7 Hz, 3 H).

Vi du 48. 6-(3-Flophenyl)-7-[1-(9H-purin-6-ylamino)etyl]-3-(triflometyl)-SH-[1,3]-
thiazolo[3,2-a]pyrimidin-5-on

Budce 1. 7-(1-Bromoetyl)-3-(triflometyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

FC 0
58
s/<jY

Br

Hop chit mong mudn dugc didu ché theo quy trinh cta vi du 8, bude 2, sir dung 4-
(triflometyl)-1,3-thiazol-2-amin lam nguyén liéu ban ddu véi hiéu sudt 53%. Phan tich

LCMS tinh toan cho COH7BrF3N20S (M+H)+: m/z = 326,8, 328,8.

Buéc 2. 6-Bromo-7-(1-Bromoetyl)-3-(triflometyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

FC
Br
N
(L
S N
Br

Hop chat mong mudn dugc didu ché theo quy trinh cta vi du 8, budc 3, st dung 7-

(1-Bromoetyl)-3-(triflometyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on lam nguyén liéu ban
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dAu véi hiéu sudt dinh luong. Phéan tich LCMS tinh toan cho C9H6Br2F3N20S (M+H)+:
m/z = 404,8, 406,7, 408,7.

Budce 3. 7-(1-Azidoetyl)-6-bromo-3-(triflometyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on

FC o O
Br
N
(/l |
ST N
N3

Hop chét mong mubn duoc diéu ché theo quy trinh cta vi du 8, budc 4, s dung 6-
bromo-7-(1-bromoetyl)-3-(triflometyl)-5H-[1,3]thiazolo[3,2-a]pyrimidin-5-on lam nguyén
lidu ban dau véi hidu suit 84%. Phan tich LCMS tinh todn cho COH6BrE3N50S (M+H)+:
m/z =367,7,369,8.

Budc 4. 7-(1-Azidoetyl)-6-(3-flophenyl)-3-(triflometyl)-5H-[1,3]thiazolo[3,2-

a]pyrimidin-5-on

» Hop chit mong mudn duoc didu ché theo quy trinh cta vi du 8, budc 5, st dung 7-
(1—azidoetyl)-6-bromo-3-(triﬂometyl)—SH-[1,3]thiazolo[3,2-a]pyrimidin-5-on va axit (3-
flophenyl)boronic 1am nguyén liéu ban dau véi hi¢u sudt 29%. Phan tich LCMS tinh todn
cho C15H10F4N50S (M+H)+: m/z = 383.9.

Buéc 5. Mudi cua axit 7-(1-Aminoetyl)-6-(3-flophenyl)-3-(triflometyl) -5H-[1,3]thiazolo-

[3,2-a]pyrimidin-5-on trifloaxetic

NH»,

Hop chit mong mudn dugce didu ché theo quy trinh cta vi du 8, budce 6, su dung 7-

(1-azidoetyl)—6-(3-ﬂophenyl)—3—(triﬂometyl)-SH—[1,3]thiazolo[3,2-a]pyrimidin-5-on lam

-140-



33298

nguyén liéu ban dau vai hiéu suit 79% sau khi tinh ché bang phan tich RP-HPLC (Cot
XBridge C18, rua gidi béng gradien axetonitril/nuéc chira TFA 0,05%, ¢ toc do dong
30ml/phat). Phan tich LCMS tinh toan cho C1SHI2F4N30S (M+H)+: m/z = 357.9.

Buéc 6. 6-(3-Flophenyl)-7-[1-(9H-purin-6-ylamino)etyl]-3-(triflometyl)-5H-[1,3]thia-

zolo[3,2-a]pyrimidin-5-on

Hop chit mong mudn duoc diéu ché theo quy trinh cua vi du 8, budce 7, sir dung
mudi cta axit 7-(l-aminoetyl)-6-(3-flophenyl)-3-(triflometyl)-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-on trifloaxetic lam nguyén li¢u ban dau v6i hiéu sudt 54% sau khi tinh ché
bing sic ky RP-HPLC (Cot XBridge C18, rira giai bang gradien axetonitril/nude chira
amoni hydroxit 0,1%, & tdc dd dong 30ml/phut). Phan tich LCMS tinh toén cho
C20H14F4N70S (M+H)+: m/z = 475,9. '"H NMR (300 MHz, DMSO-d6): & 8,36 (s, 1 H),
8,14 - 8,08 (m, 2 H), 7,55 - 7,46 (m, 2 H), 7,32 - 7,21 (m, 3 H), 5,19 - 5,07 (m, 1 H), 1,37
(d,J=17,0 Hz, 3 H).

Vi du 49. Mudi cua axit 6-metyl-3-phenyl-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-pyrido-[1,2-

aJpyrimidin-4-on trifloaxetic

Budc 1. 2-(1-Bromoetyl)-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on

0
Z "N
\\I
N

Hop chit mong mudn duoc didu ché theo quy trinh cta vi du 8, budc 2, s dung 6-

Br

metyl-2-pyridinamin 1am nguyén li¢u ban d4u v6i hiéu sudt 58%. Phan tich LCMS tinh
toan cho C11H12BrN20 (M+H)+: m/z = 267,0, 269,0.
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Budc 2. 2-(1-Bromoetyl)-3-iodo-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on

Hop chat mong mudn duoc didu ché theo quy trinh cta vi du 8, bude 3, sir dung 2-
(1-bromoetyl)-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on va N-iodosuxinimit lam nguyén
liéu ban dAu voi hiéu sut 98%. Phan tich LCMS tinh toan cho C11H11BrIN20 (M+H)+:
m/z =392,7,394,7.

Budce 3. 2-(1-Azidoetyl)-3-iodo-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on

Hop chét mong mubn duge diéu ché theo quy trinh cta vi du 8, bude 4, st dung 2-
(1-bromoetyl)-3-iodo-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on lam nguyén liéu ban dau
v6i hidu sudt 99%. Phan tich LCMS tinh toan cho C11H11IN5O (M+H)+: m/z = 356,0.

Budc 4. 2-(1-Azidoetyl)-6-metyl-3-phenyl-4H-pyrido[ 1,2-a]pyrimidin-4-on

X ly dung dich 2-(1-azidoetyl)-3-iodo-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on
(100mg, 0,28mmol) va axit phenylboronic(48mg, 0,39mmol) trong 1,4-dioxan (2ml) bang
natri cacbonat (45mg, 0,42mmol), nudc (0,50ml) va diclo(bis{di-tert-butyl[4-(dimethyl-
amino)phenyl]phosphoranyl})paladi (2,0mg, 28umol), loai khi dung dich phan Ung bing
nito trong 5 phut va gia nhiét ¢ nhiét d 110°C trong 18 gio. Tinh ché hdn hop phan tng
bing séc ky RP-HPLC (Cot XBridge C18, rira giai bang gradien axetonitril/nuge chira TFA
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0,05%, & toc dd dong 30ml/phit). Phan tich LCMS tinh todn cho C17H16N5O (M+H)+:
m/z = 306,1.

Buéc 5. Mudi cta axit 6-metyl-3-phenyl-2-[1-(9H-purin-6-ylamino)etyl]-4H-pyrido[1,2-

a]pyrimidin-4-on trifloaxetic

Dung dich 2-(1-azidoetyl)-6-metyl-3-phenyl-4H-pyrido[ 1,2-a]pyrimidin-4-on
(31mg, 0,10mmol) trong tetrahydrofuran (Iml) va nuéc (0,2ml) duoc xtr ly bang
trimetylphosphin trong tetrahydrofuran 1M (0,20ml, 0,20mmol) va khudy & nhiét do 20°C
trong thoi gian 1 gio. Hon hop phan tng duoc pha loang véi nude mudi (2ml) va chiét bang
diclometan (3 x 15ml). Lam kho cac phan chiét hitu co da két hop véi natri sulfat, loc va
¢d thu dugc phan cin thd. St dung amin trung gian nay ma khong can tinh ché thém. Xt
ly dung dich amin d6 trong etanol (1ml) bang 6-bromo-9H-purin (31mg, 0,16mmol) va
N,N-diisopropyletylamin (24ml, 0,14mmol) va sau do6 gia nhiét ¢ 90°C trong 18 gi¢. Tinh
ché hén hop phéan tng bang sic ky RP-HPLC (Cot XBridge C18, rtra giai bang gradien
axetonitril/nudc chira TFA 0,05%, & toc d6 dong 30ml/phut). Phan tich LCMS tinh toan
cho C22H20N70 (M+H)+: m/z = 398,1.

Vi du 50. Mudi ctia axit 2-{ 1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-metyl-3-phenyl-4H-
pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

TFA
HN Ny -NHz
T
A\
N
NNH

Hop chat mong mudn dugc didu ché theo quy trinh cua vi du 49 bang céach st dung
2-amino-6-bromopurin (thay cho 6-bromo-9H-purin ¢ budc 5). Phén tich LCMS tinh toan

cho C22H21N8O (M+H)+: m/z = 413,0.

Vi du 51. Mudi cua axit 6-metyl-3-(3-metylphenyl)—2-[1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic
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Hop chit mong mubn dugc didu ché theo quy trinh cta vi du 49 bang cach st dung
axit (3-metylphenyl)boronic (thay cho axit phenylboronic & budc 4). Phan tich LCMS tinh
toan cho C23H22N70 (M+H)+: m/z=411,9.

Vi du 52. Mubi cua axit 2-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-6-metyl-3-(3-metyl-
phenyl)-4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic

TFA

HN _Ng_NH,
LY
N
N
\NH
Hop chat mong mudn dugc didu ché theo quy trinh cua vi du 49 bang cach sir dung
axit (3-metylphenyl)boronic (thay cho axit phenylboronic & budc 4) va 2-amino-6-
bromopurin (thay cho 6-bromo-9H-purin & budc 5). Phéan tich LCMS tinh toan cho
C23H23N80O (M+H)+: m/z = 427,0.
Vi du 53. Mudi cta axit 3-(3-clophenyl)-6-metyl-2-[1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic
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Hop chit mong mudn duge diéu ché theo quy trinh ctia vi du 49 bang cach sir dung
axit (3-clophenyl)boronic (thay cho axit phenylboronic & budc 4). Phéan tich LCMS tinh
toan cho C22H19CIN70 (M+H)+: m/z =432,1.

Vi du 54. Mubi cta axit 2-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-3-(3-clophenyl)-6-
metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

TFA

HN . Ng_-NH,
Iﬁ\(
~-N
N
\NH
Hop chét mong mudn duoc diéu ché theo quy trinh cua vi du 49 bang cach st dung
axit (3-clophenyl)boronic (thay cho axit phenylboronic & bugc 4) va 2-amino-6-
bromopurin (thay cho 6-bromo-9H-purin & budc 5). Phén tich LCMS tinh todn cho
C22H20CIN&O (M+H)+: m/z = 447,1.
Vi du 55. Mubdi cua axit 3-(4-Clophenyl)-6-metyl-2-[1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

Hop chéat mong mudn duge diéu ché theo quy trinh cua vi du 49 bang cach su dung
axit (4-clophenyl)boronic (thay cho axit phenylboronic ¢ budc 4). Phan tich LCMS tinh
toan cho C22H19CIN70 (M+H)+: m/z = 432,1.

Vi du 56. Mubi cia axit 2-{ 1-[(2-amino-9H-purin-6-yl)amino]etyl}-3-(4-clopheny1)-6-
metyl-4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic
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Cl

TFA
HN Ny NH,
T
N
N
Y NH
Hop chit mong mudn dugc didu ché theo quy trinh ctia vi du 49 bing cach sir dung
axit (4-clophenyl)boronic (thay cho axit phenylboronic & budc 4) va 2-amino-6-
bromopurin (thay cho 6-bromo-9H-purin & budc 5). Phan tich LCMS tinh toan cho
C22H20CINRO (M+H)+: m/z = 447,1.
Vi du 57. Mudi cua axit 3-(2-Clophenyl)-6-metyl-2-[1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic

Hop chit mong mudn duoc didu ché theo quy trinh cua vi du 49 bang cach sir dung
axit (2-clophenyl)boronic (thay cho axit phenylboronic ¢ budc 4) du6i dang hén hop cta
cac chat ddng phan can quay. Phan tich LCMS tinh todn cho C22H19CIN7O (M+H)+: m/z
=432,1.

Vi du 58. Mubi cia axit 2-{ 1-[(2-amino-9H-purin-6-yl)amino]etyl }-3-(2-clophenyl)-6-
metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic
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NH,

Hop chét mong mudn dugc didu ché theo quy trinh cua vi du 49 bang cach str dung
axit (2-clophenyl)boronic (thay cho axit phenylboronic & bude 4) va 2-amino-6-
bromopurin (thay cho 6-bromo-9H-purin ¢ budc 5) dudi dang hdn hop cua cac chat dong

phan can quay. Phén tich LCMS tinh toan cho C22H20CIN8O (M+H)+: m/z = 447.1.

Vi du 59. Mubi cta axit 3-(2-Flophenyl)-6-metyl-2-[1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic

Hop chit mong mudn duge didu ché theo quy trinh cua vi du 49 bang cach stt dung
axit (2-flophenyl)boronic (thay cho axit phenylboronic ¢ budc 4). Phan tich LCMS tinh
toan cho C22H19FN70 (M+H)+: m/z = 416,1.

Vi du 60. Mubi cta axit 2-{ 1-[(2-amino-9H-purin-6-yl)amino]etyl }-3-(2-flophenyl)-6-
metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

TFA
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Hop chat mong mudn dugc diéu ché theo quy trinh ctia vi du 49 bing cach sir dung
axit (2-flophenyl)boronic (thay cho axit phenylboronic & bude 4) va 2-amino-6-bromopurin
(thay cho 6-bromo-9H-purin & budc 5). Phan tich LCMS tinh toan cho C22H20FN8O
(M+H)+: m/z=431,1.

Vi du 61. Mudi cta axit 4-{6-Metyl-4-o0x0-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-pyrido-
[1,2-a]pyrimidin-3-yl}benzonitril trifloaxetic

TFA

Hop chat mong mudn duge diéu ché theo quy trinh cua vi du 49 bang cach st dung
axit (4-xyanophenyl)boronic (thay cho axit phenylboronic ¢ budc 4). Phén tich LCMS tinh
toan cho C23H19N8O (M+H)+: m/z = 423,1.

Vi du 62. Mudi ctia axit 4-(2-{ 1-[(2-amino-9H-purin-6-yl)amino]etyl }-6-metyl-4-oxo-4H-
pyrido[ 1,2-a]pyrimidin-3-yl)benzonitril trifloaxetic

TFA

Hop chat mong mudn duoc didu ché theo quy trinh cua vi du 49 bang céach st dung
axit (4-xyanophenyl)boronic (thay cho axit phenylboronic © budc 4) va 2-amino-6-
bromopurin (thay cho 6-bromo-9H-purin & budc 5). Phan tich LCMS tinh toan cho
C23H20N90O (M+H)+: m/z = 438,2.

Vi du 63. Mudi cua axit 6-metyl-3-(2-metylpheny1)-2-[1-(9H-purin-6-ylamin0)etyl]—4H—
pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

-148-



Hop chit mong mubn duge didu ché theo quy trinh néu trong vi du 49 bang cach st
dung axit (2-metylphenyl)boronic (thay cho axit phenylboronic & bugc 4), phire chét [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi(IT) v6i diclometan (1:1) (thay cho diclo(bis{di-
tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi & budc 4) va kali cacbonat (thay
cho natri cacbonat & bugc 4). Phan tich LCMS tinh toan cho C23H22N70 (M+H)+: m/z =
412,1.

Vi du 64. Mubi cia axit 6-metyl-3-(4-metylphenyl)-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

TFA

HN N
0
N
N
\NH
Hop chit mong mudn dugc didu ché theo quy trinh néu trong vi du 49 bang cach st
dung axit (4-metylphenyl)boronic (thay cho axit phenylboronic ¢ budce 4), phurc chét [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi(Il) véi diclometan (1: 1) (thay cho diclo(bis{di
-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi ¢ budc 4) va kali cacbonat (thay
cho natri cacbonat & budc 4). Phan tich LCMS tinh toan cho C23H22N70 (M+H)+: m/z =
412,1.
Vi du 65. Mubi cta axit 3-(3-metoxyphenyl)-6-mety1-2-[1-(9H-purin-6-y1amino)ety1]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic
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Hop chat mong mudn dugc diéu ché theo quy trinh néu trong vi du 49 bang céch str
dung axit 3-metoxy phenylboronic (thay cho axit phenylboronic ¢ budc 4), phic chat [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi(IT) v6i diclometan (1:1) (thay cho diclo(bis-
{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi ¢ budc 4) va kali cacbonat
(thay cho natri cacbonat & budc 4). Phéan tich LCMS tinh toan cho C23 H22N702 (M+H)+:
m/z = 428,1.

Vi du 66. Mudi cta axit 3-(2,3-diflophenyl)-6-metyl-2-[ 1-(9H-purin-6-ylamino)etyl}-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic

Hop chat mong mudn duoc didu ché theo quy trinh néu trong vi du 49 bang cach st
dung axit (2,3-diflophenyl)boronic (thay cho axit phenylboronic ¢ budce 4), phuc chat[1,1°-
bis(diphenylphosphino)feroxen]diclopaladi(Il) véi diclometan (1:1) (thay cho diclo(bis{di
-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl} )paladi & budc 4) va kali cacbonat (thay
cho natri cacbonat & bugc 4). Phéan tich LCMS tinh toan cho C22H18F2N70 (M+H)+: m/z
=434,2.

Vi du 67. Mubi ctia axit 3-(2,5-diflophenyl)-6-metyl-2-[1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic
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TFA

Hop chit mong mudn dugc didu ché theo quy trinh néu trong vi du 49 bang cach st
dung axit (2,5-diflophenyl)boronic (thay cho axit phenylboronic & budc 4), phuc chat[1,1°-
bis(diphenylphosphino)feroxen]diclopaladi(Il) véi diclometan (1:1) (thay cho diclo(bis{-
di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi & budc 4) va kali cacbonat
(thay cho natri cacbonat & buéc 4). Phén tich LCMS tinh todn cho C22H18F2N70 (M+H)+:
m/z = 434,1.

Vi du 68. Mudi cta axit 3-(3,4-diflophenyl)-6-metyl-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

~-N
N
\NH

Hop chit mong mubn duoc diéu ché theo quy trinh néu trong vi du 49 bang cach st
dung axit (3,4-diflophenyl)boronic (thay cho axit phenylboronic ¢ budc 4), phirc chat[1,1°-
bis(diphenylphosphino)feroxen]diclopaladi(Il) véi diclometan (1:1) (thay cho diclo(bis{di-
tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi & budc 4) va kali cacbonat (thay
cho natri cacbonat & budc 4). Phan tich LCMS tinh toan cho C22H18F2N70 (M+H)+: m/z
=434,0.

Vi du 69. Mudi ctia axit 3-(3,5-diflophenyl)-6-metyl-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic
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Hop chit mong mudn duoc diéu ché theo quy trinh néu trong vi du 49 bang cach sir
dung axit (3,5-diflophenyl)boronic (thay cho axit phenylboronic & budc 4) va
tetrakis(triphenylphosphin)paladi(0) ~ (thay  cho diclo(bis{di-tert-butyl[4-(dimethyl-
amino)phenyl]phosphoranyl})paladi ¢ budc 4). Phan tich LCMS tinh toan cho
C22H18F2N70 (M+H)+: m/z = 434,0. 1H NMR (300 MHz, DMSO-d6): & 8,80 (br s, 1
H), 8,48 (s, 2 H), 7,71 (dd, 1 =79, 7,6 Hz, 1 H), 7,45 (d, ] = 8,2 Hz, 1 H), 7,24 (d, I = 9.7,
9,1 Hz, 1 H), 7,18 - 7,11 (m, 3 H), 6,97 (d, J = 6,7 Hz, 1 H), 5,29 - 5,20 (m, 1 H), 2,89 (s,
3H), 1,46 (d,J=6,7 Hz, 3 H).

Vi du 70. Mubi cua axit 3-(3-flophenyl)-6-metyl-2-[ 1-(9H-purin-6-ylamino)etyl|-4H-
pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

Hop chat mong mudn duoc didu ché theo quy trinh néu trong vi du 49 bang cach st
dung axit (3-flophenyl)boronic (thay cho axit phenylboronic ¢ budc 4) va tetrakis(tri-
phenylphosphin)paladi(0) (thay cho diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]-
phosphoranyl})paladi & budc 4). Phén tich LCMS tinh toan cho C22H19FN70 (M+H)+:
m/z = 416,1. 1TH NMR (300 MHz, DMSO-d6): & 8,85 (br s, 1 H), 8,50 (s, 2 H), 7,70 (dd, J
—7.9,7,6 Hz, 1 H), 7,51 - 7,40 (m, 2 H), 7,27 - 7,16 (m, 3 H), 6,96 (d, J = 6,7 Hz, 1 H),
5,31 -5,20 (m, 1 H), 2,88 (s, 3 H), 1,44 (d, ] = 6,7 Hz, 3 H).
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Vi du 71 va Vi du 72. C4c chét ddng phan ddi anh riéng biét ciia mudi cta axit 3-(3-
flopheny!)-6-metyl-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-pyrido[ 1,2-a]pyrimidin-4-on

trifloaxetic

TFA
HN. N
AN
B
~N
N
\NH

Budce 1. Tach khong dbi xang 2-(1-Azidoetyl)-3-iodo-6-metyl-4H-pyrido[1,2-

a]pyrimidin-4-on

Tach hdén hop raxemic cua 2-(l-azidoetyl)-3-iodo-6-metyl-4H-pyrido[1,2-
a]pyrimidin-4- bng k§ thuat HPLC (Chiracel OJ-H, rira giai bang etanol/hexan tir 70%, &
tdc do dong la 20ml/phut) thu dugc cac cht dong phan ddi anh riéng biét (thoi gian huu =
21,6 pht, 27,2 phut). Ca 2 dinh d&u dugc chuyén sang bude tiép theo.

Budc 2. Céc chit ddng phan ddi anh riéng biét cia mudi cla axit 2-(1-azidoetyl)-3-(3-

flophenyl)-6-metyl-4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic

TFA

Hop chét mong mudn dugc diéu ché theo quy trinh néu trong vi du 49, budc 4, st
dung dinh 1 va dinh 2 cua 2-(1-azidoetyl)-3-iodo-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on
va axit (3-flophenyl)boronic lam nguyén li¢u ban dAu sau khi tinh ché bang phuong phap

RP-HPLC (Cot XBridge C18, rtra giai bang gradien axetonitril/nudc chira TFA 0,05%, &
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tbc d6 dong 1a 60mL/phtt). T dinh 1: phan tich LCMS tinh todn cho C17HISFN50
(M+H)+: m/z = 324,1. Tl dinh 2: phan tich LCMS tinh todn cho C17HISFN50 (M+H)+:
m/z = 323,9.

Budc 3. Cac chét ddng phan d6i anh riéng biét cha mubi cta axit 3-(3-flophenyl)-6-metyl-

2-[1-(9H-purin-6-ylamino)etyl]-4H-pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

Hop chét mong mudn dugc diéu ché theo quy trinh néu trong vi du 49, budc 5, st
dung céc chdt ddng phan ddi anh riéng biét cia mudi cia axit 2-(1-azidoetyl)-3-(3-
flophenyl)-6-metyl-4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic va axit (3-
flophenyl)boronic lam nguyén liéu ban dau. Vi du 71 (tir dinh 1): phan tich LCMS tinh todn
cho C22H19FN70 (M+H)+: m/z = 415,9; 1H NMR (400 MHz, DMSO-d6): & 8,78 (br s, 1
H), 8,48 (s, 2 H), 7,70 (dd, J = 7,8, 7,7 Hz, 1 H), 7,50 - 7,41 (m, 2 H), 7,28 - 7,17 (m, 3 H),
6,96 (d, J =7,0 Hz, 1 H), 5,30 - 5,21 (m, 1 H), 2,88 (s, 3 H), 1,44 (d, ] = 6,7 Hz, 3 H). Vi
du 72 (tir dinh 2): phén tich LCMS tinh toan cho C22H19FN70 (M+H)+: m/z=416,1; 1H
NMR (400 MHz, DMSO-d6): & 8,78 (br s, 1 H), 8,48 (s, 2 H), 7,70 (dd, J = 8,1, 7,5 Hz, 1
H), 7,50 - 7,42 (m, 2 H), 7,27 - 7,18 (m, 3 H), 6,96 (d, J = 6,8 Hz, 1 H), 5,30 - 521 (m, 1
H), 2,88 (s, 3 H), 1,44 (d, ] = 6,7 Hz, 3 H).

Vi du 73. Mubi cua axit 2-{ 1-[(2-amino-9H-purin-6-yl)amino]etyl}-3-(3-flophenyl)-6-
metyl-4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic

Hop chit mong mudn dugc didu ché theo quy trinh néu trong vi du 49 bang céch st
dung axit (3-flophenyl)boronic (thay cho axit phenylboronic ¢ budc 4),
tetrakis(triphenylphosphin)paladi(0) (thay cho diclo(bis{di-tert-butyl[4-(dimetylamino)-
phenyl]phosphoranyl})paladi & bude 4) va 2-amino-6-bromopurin (thay cho 6-bromo-9H-
purin & buge 5). Phan tich LCMS tinh toan cho C22H20FN8O (M+H)+: m/z = 431,2. 1H
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NMR (300 MHz, DMSO-d6): & 8,72 (d,J =7,3 Hz, 1 H), 8,17 (s, 1 H), 7,74 - 7,68 (m, 1
H), 7,50 - 7,41 (m, 2 H), 7,29 - 7,14 (m, 5 H), 6,98 (d, J = 6,4 Hz, 1 H), 5,26 - 5,17 (m, 1
H), 2,89 (s, 3 H), 1,37 (d, J = 6,7 Hz, 3 H).

Vi du 74 va Vi du 75. Céc chit ddng phan dbi anh riéng biét ciia mudi cla axit 2-{1-[(2-
amino-9H-purin-6-yl)amino]etyl}-3-(3-flophenyl)-6-metyl-4H-pyrido[1,2-a] pyrimidin-4-

on trifloaxetic

Hop chit mong mudn duoc diéu ché theo quy trinh néu trong vi du 71 va 72, st dung
2-amino-6-bromopurin (thay cho 6-bromo-9H-purin ¢ budc 5). Vi du 74 (tu dinh 1):
C22H20FN8O (M+H)+: m/z = 431,0; IH NMR (400 MHz, DMSO-d6): 6 8,72 (d, ] = 7.3
Hz, 1 H), 8,17 (s, 1 H), 7,72 (dd, J = 8,8, 7,1 Hz, 1 H), 7,48 - 7,40 (m, 2 H), 7,27 - 7,13 (m,
5H), 6,98 (d, ] = 6,8 Hz, 1 H), 5,25 - 5,18 (m, 1 H), 2,89 (s, 3 H), 1,37 (d, ] = 6,7 Hz, 3 H).
Vi du 75 (tir dinh 2): C22H20FN8O (M+H)+: m/z = 431,1; 1H NMR (400 MHz, DMSO-
d6): 58,72 (d, J = 7,1 Hz, 1 H), 8,17 (s, 1 H), 7,71 (dd, J = 8,9, 7,1 Hz, 1 H), 7,49 - 7,42
(m, 2 H), 7,28 - 7,15 (m, 5 H), 6,98 (d, T = 6,8 Hz, 1 H), 5,25 - 5,18 (m, 1 H), 2,89 (s, 3 H),
1,37 (d, ] = 6,8 Hz, 3 H).

Vi du 76. Mudi cta axit 3-(3,5-diflophenyl)-6-etyl-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic
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TFA

HN._N
)
~-N

N
N NH

Hop chit mong mudn duoc diéu ché theo quy trinh néu trong vi du 49 bang céch str
dung 6-etylpyridin-2-amin (thay cho 6-metyl-2-pyridinamin ¢ bude 1), N-bromosuxinimit
(thay cho N-iodosuxinimit & budc 2), axit (3,5-diflophenyl)boronic (thay cho axit
phenylboronic & budc 4) va tetrakis(triphenylphosphin)paladi(0) (thay cho diclo(bis{di-
tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi & budc 4). Phan tich LCMS tinh
toan cho C23H20F2N70 (M+H)+: m/z = 448,2. TH NMR (300 MHz, DMSO-d6): & 8,57 -
8,44 (m, 1 H), 8,40 (s, 2 H), 7,75 (dd, ] = 8,2, 7.9 Hz, 1 H), 7,48 (d, ] = 8,8 Hz, 1 H), 7,29
- 7,12 (m, 3 H), 7,04 (d, ] = 6,7 Hz, 1 H), 5,30 - 5,17 (m, 1 H), 3,33 (q, J = 7,0 Hz, 2 H),
1,45 (d, J=6,7 Hz, 3 H), 1,14 (t, ] = 7,0 Hz, 3 H).

Vi du 77. Mudi cta axit 2-{ 1-[(2-amino-9H-purin-6-yl)amino]etyl }-3-(3,5 -diflophenyl)-6-
etyl-4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic

TFA

Hop chat mong mudn duoc diéu ché theo quy trinh néu trong vi du 49 bang cach st
dung 6-etylpyridin-2-amin (thay cho 6-metyl-2-pyridinamin ¢ budc 1), N-bromosuxinimit
(thay cho N-iodosuxinimit ¢ budc 2), axit (3,5-diflophenyl)boronic (thay cho axit
phenylboronic & bude 4), tetrakis(triphenylphosphin)paladi(0) (thay cho diclo(bis{di-tert-
butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi & budc 4) va 2-amino-6-bromopurin
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(thay cho 6-bromo-9H-purin & bugc 5). Phan tich LCMS tinh toan cho C23H21F2N8O
(M+H)+: m/z = 463,2. 1H NMR (300 MHz, DMSO-d6): & 8,74 - 8,69 (m, 1 H), 8,17 (s, 1
H), 7,78 (dd, J = 8,8, 7,0 Hz, 1 H), 7,50 (d,J = 8,5 Hz, 1 H), 7,32 - 7,16 (m, 3 H), 7,14 -
7,04 (m, 2 H), 5,26 - 5,16 (m, 1 H), 3,35 (q, J=7,3 Hz, 2 H), 1,41 (d, J = 6,7 Hz, 3 H), 1,15
(t,J=7,3 Hz, 3 H).

Vi du 78. Mudi cua axit 6-etyl-3-(4-flophenyl)-2-[1-(9H-purin-6-ylamino)etyl]-4H-
pyrido[1,2-a]pyrimidin-4-on trifloaxetic

Z "N
NS
TFA HN N
]l/\g
~N
N
\NH

Hop chit mong mudn duoc diéu ché theo quy trinh néu trong vi du 49 bang céach st
dung 6-etylpyridin-2-amin (thay cho 6-metyl-2-pyridinamin ¢ budc 1), N-bromosuxinimit
(thay cho N-iodosuxinimit ¢ budc 2), axit (4-flophenyl)boronic (thay cho axit
phenylboronic & budc 4) va tetrakis(triphenylphosphin)paladi(0) (thay cho diclo(bis{di-
tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi ¢ budc 4). Phén tich LCMS tinh
toan cho C23H21FN70 (M+H)+: m/z = 430,2.

Vi du 79. Mudi cta axit 3-(3,5-diflophenyl)-2-[ 1-(9H-purin-6-ylamino)etyl]-4H-pyrido-

[1,2-a]pyrimidin-4-on trifloaxetic

TFA

Hop chit mong muén duoc diéu ché theo quy trinh néu trong vi du 49 bang céach st
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dung 2-pyridinamin (thay cho 6-metyl-2-pyridinamin & buéc 1), N-bromosuxinimit (thay
cho N-iodosuxinimit & budc 2), axit (3,5-diflophenyl)boronic (thay cho axit phenyl-boronic
& budc 4) va tetrakis(triphenylphosphin)paladi(0) (thay cho diclo(bis{di-tert-butyl[4-
(dimetylamino)phenyl]phosphoranyl})paladi & bude 4). Phan tich LCMS tinh toan cho
C21H16F2N70 (M+H)+: m/z = 420,0. IH NMR (300 MHz, DMSO-d6): & 8,96 (d,J =7.3
Hz, 1 H), 8,36 (s, 2 H), 8,01 (dd, J = 8,2, 7,3 Hz, 1 H), 7,74 (d, ] = 8,8 Hz, 1 H), 7,40 (dd,
J=6,7,6,4 Hz, 1 H), 7,32 - 7,16 (m, 3 H), 5,37 - 5,26 (m, 1 H), 1,46 (d, ] = 6,7 Hz, 3 H).

Vi du 80. Mudi cua axit 2-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-3-(3,5-diflophenyl)-
4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic

TFA

Hop chat mong mudn duoc diéu ché theo quy trinh néu trong vi du 49 bang cach s
dung 2-pyridinamin (thay cho 6-metyl-2-pyridinamin & budc 1), N-bromosuxinimit (thay
cho N-iodosuxinimit & budc 2), axit (3,5-diflophenyl)boronic (thay cho axit phenylboronic
& budc 4), tetrakis(triphenylphosphin)paladi(0) (thay cho diclo(bis{di-tert-butyl[4-
(dimetylamino)phenyl]phosphoranyl})paladi ¢ bude 4) va 2-amino-6-bromopurin (thay
cho 6-bromo-9H-purin & budc 5). Phan tich LCMS tinh toan cho C21H17F2N8O (M+H)+:
m/z = 435,0. 1TH NMR (300 MHz, DMSO-d6): & 8,98 (d, J = 7,0 Hz, 1 H), 8,82 - 8,72 (br
s, 1 H), 8,17 (s, 1 H), 8,06 - 8,00 (m, 1 H), 7,76 (d, ] = 9,1 Hz, 1 H), 7,43 (dd, ] = 7,0, 5,6
Hz, 1 H), 7,30 - 7,07 (m, 5 H), 5,32 - 5,22 (m, 1 H), 1,42 (d, ] = 6,7 Hz, 3 H).

Vi du 81. Mubi cta axit 3-(6-clo-5-metylpyridin-3-yl)-6-metyl-2-[1-(9H-purin-6-
ylamino)etyl]-4H-pyrido[1,2-a]pyrimidin-4-on trifloaxetic
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Hop chit mong mudn duoc didu ché theo quy trinh néu trong vi du 49 bang cach sir
dung N-bromosuxinimit (thay cho N-iodosuxinimit & budc 2), axit (6-clo-5-metyl-pyridin-
3-yl)boronic (thay cho axit phenylboronic & bude 4) va tetrakis(triphenyl-
phosphin)paladi(0) (thay cho diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]-
phosphoranyl})paladi & bugc 4). Phan tich LCMS tinh toan cho C22H20CIN8O (M+H)+:
m/z = 446,9. TH NMR (300 MHz, DMSO-d6): & 8,37 (br s, 2 H), 8,26 (s, 1 H), 7,82 (s, 1
H), 7,71 (dd, 7=9,1, 7,0 Hz, 1 H), 7,45 (d, ] = 8,8 Hz, 1 H), 6,97 (d, ] = 6,2 Hz, 1 H), 5,21
-5,10 (m, 1 H), 2,88 (s, 3 H), 2,33 (s, 3 H), 1,45 (d, ] = 6,7 Hz, 3 H).

Vi du 82. Mudi cua axit 2-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-3-(6-clo-5-metyl-
pyridin-3-yl)-6-metyl-4H-pyrido[ 1,2-a]pyrimidin-4-on trifloaxetic

Hop chat mong mudn duge didu ché theo quy trinh néu trong vi du 49 bang céch sur
dung N-bromosuxinimit (thay cho N-iodosuxinimit & bugc 2), axit (6-clo-5-metylpyridin-
3-yl)boronic (thay cho axit phenylboronic ¢ budc 4), tetrakis(triphenyl-phosphin)paladi(0)
(thay cho diclo(bis{di-tert-butyl[4-(dimety1amino)pheny1]phospho-ranyl})paladi & bude 4)
va 2-amino-6-bromopurin (thay cho 6-bromo-9H-purin & budc 5). Phén tich LCMS tinh
toan cho C22H21CIN9O (M+H)+: m/z = 462,0. 1H NMR (500 MHz, DMSO-d6): & 8,74
(brs, 1 H), 8,24 (s, 1 H), 8,18 (s, 1 H), 7,79 - 7,71 (m, 2 H), 7,50 (d, J = 8,8 Hz, 1 H), 7,29
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- 7,14 (m, 2 H), 7,03 (d, ] = 6,9 Hz, 1 H), 5,23 - 5,16 (m, 1 H), 2,92 (s, 3 H). 2,31 (s, 3 H),
1,43 (d, ] =6,7 Hz, 3 H).

Vi du 83. Mubi cua axit 3-{6-metyl-4-ox0-2-[1-(9H-purin-6-ylamino)etyl]-4H-pyrido-
[1,2-a]pyrimidin-3-yl}benzonitril trifloaxetic

TFA

Hop chat mong mudn duoc diéu ché theo quy trinh néu trong vi du 49 bang céach st
dung N-bromosuxinimit (thay cho N-iodosuxinimit ¢ budc 2), axit (3-xyanophenyl)-
boronic (thay cho axit phenylboronic & budc 4) va tetrakis(triphenylphosphin)-paladi(0)
(thay cho diclo(bis{di-tert—butyl[4-(dimetylamin0)phenyl]phosphoranyl})paladi & budce 4).
Phan tich LCMS tinh toan cho C23HI9N8O (M+H)+: m/z = 422,9. IH NMR (500 MHz,
DMSO-d6): & 8,46 (brs, 1 H), 8,40 (s, 2 H), 7,91 - 7,83 (m, 2 H), 7,81 - 7,76 (m, 1 H), 7,75
- 7,69 (m, 1 H), 7,69 - 7,63 (m, 1 H), 7,48 (d, ] = 8,7 Hz, 1 H), 6,98 (d, ] = 6.7 Hz, 1 H),
524 -5,15 (brs, 1 H), 2,91 (s,3 H), 1,46 (d, ] = 6,6 Hz, 3 H).

Vi du 84. Mubi cua axit 3-(2-{1-[(2-amino-9H-purin-6-yl)amino]etyl} -6-metyl-4-oxo-4H-
pyrido[1,2-a]pyrimidin-3-yl)benzonitril trifloaxetic

HN N NH,
Ty
N
N

\NH

Hop chit mong mudn dugce didu ché theo quy trinh néu trong vi du 49 bang cach st
dung N-bromosuxinimit (thay cho N-iodosuxinimit & bude 2), axit (3-xyanophenyl)-

boronic (thay cho axit phenylboronic & budc 4), tetrakis(triphenylphosphin)paladi(0) (thay

-160-



33298

cho diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi & budGce 4) va 2-
amino-6-bromopurin (thay cho 6-bromo-9H-purin ¢ budc 5). Phéan tich LCMS tinh toan
cho C23H20N90O (M+H)+: m/z = 438,0. 1H NMR (500 MHz, DMSO-d6): & 8,73 (br s, 1
H), 8,18 (s, 1 H), 7,84 - 7,80 (m, 2 H), 7,78 - 7,71 (m, 2 H), 7,64 (dd, J = 8,2, 8,0 Hz, 1 H),
7,49 (d,J =8,7 Hz, 1 H), 7,24 (br s, 2 H), 7,01 (d, J= 6,9 Hz, 1 H), 5,21 - 5,15 (m, 1 H),
2,92 (s,3 H), 1,40 (d, J = 6,7 Hz, 3 H).

Vi du Al: Thir nghiém enzym PI3K

Kit thtt nghiém phat quang PI3-Kinaza chta co chéat lipit kinaza, D-myo-
phosphatidylinositol 4,5-bisphosphat (PtdIns(4,5)P2)D (+)-sn-1,2-di-O-octanoylglyxeryl,
3-O-phospho lién két (PIP2), 1(1,3,4,5)P4 da biotinyl hoa, protein phat hién P1(3.4,5)P3 do,
duoc mua tir hang Echelon Biosciences (Salt Lake City, UT). Kit do GST mang nhan hiéu
AlphaScreen™ chra hat cho va nhan duwgc mua tir hdng Perkinlmer Life Sciences
(Waltham, MA). PI3K8 (p1108/p85a¢) duge mua tir hang Millipore (Bedford, MA). ATP,
MgCl,, DTT, EDTA, HEPES va CHAPS dugc mua tir hang Sigma—Aldrich (St. Louis,
MO).

Th nghiém AlphaScreen™ cho PI3K?

Tién hanh phan mg kinaza trong dia REMP c6 384 16 do hiang Thermo Fisher
Scientific cung cép trong thé tich cudi cing la 40uL. Trude tién, pha lodng theo béc cac
chét e ché trong DMSO va cho vao céac 13 trén dia true khi bd sung céc thanh phan phan
{mg khéc. Nong do cudi cling ciia DMSO trong thir nghiém nay 1a 2%. Tién hanh thi
nghiém PI3K & nhiét do trong phong trong dung dich chira HEPES 50mM, do pH = 7.4,
MgCl, 5mM, NaCl 50mM, DTT 5mM va CHAPS 0,04%. Khoi mao phan Ung bang céch
bd sung ATP, & hdn hop phan tmg cudi gdm PIP2 20uM, ATP 20uM, PI3K3 1,2nM trong
20 phut. Sau do, chuyén 10pl hdn hop phan tng vao 5pl1(1,3,4,5)P4 50nM da biotinyl hoa
trong dung dich dém 1am ngudi chira: HEPES 50mM, do pH = 7.4, NaCl 150mM, EDTA
10mM, DTT 5mM, Tween-20 0,1%, tiép theo, bd sung céac hat cho va nhan trong 10pL
AlphaScreen™ da dugc tao huyén phu trong dung dich dém lam ngudi chira 25nM protein
phat hién PI(3,4,5)P3. Nong do cudi cita ca hat cho va nhan déu la 20mg/ml. Sau khi bit

kin dia, 4 dia nay & noi t8i & nhiét do trong phong trong 2 gid. Xac dinh hoat tinh cua san
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phim trén may doc tiéu ban Fusion-alpha (do hang Perkin—Elmer cung cép). Viéc x4c dinh
ICso dugc thuc hién bing cach khép dudng cong cia hoat tinh ddi ching theo ty 1¢ phan
trim so v&i gia tri log ndng do cta chét tc ché bang cach sir dung phin mém GraphPad

Prism 3.0.
Vi du A2: Thir nghiém enzym PI3K

Nguyén lieu: Co chét lipit kinaza, phosphoinositol-4,5-bisphosphat (PIP2), dugc
mua tir hang Echelon Biosciences (Salt Lake City, UT). Cac dang ddng chic nang a, B, &
va y cta PI3K dugc mua tir hang Millipore (Bedford, MA). ATP, MgCl, DTT, EDTA,
MOPS va CHAPS dugc mua tir hang Sigma—Aldrich (St. Louis, MO).

Phéan Umng kinaza dugc thuc hién trong dia c¢6 96 16 loai d4y trong sudt do hing
Thermo Fisher Scientific cung cap trong thé tich cudi cung 1a 24pul. Trudce tién, pha lodng
theo béac cac chét e ché trong DMSO va cho vao cac 15 trén dia trude khi bd sung céc
thanh phin phan ting khac. Néng do cudi cia DMSO trong thir nghiém nay 1a 0,5%. Tién
hanh tht nghiém PI3K & nhiét do trong phong trong dung dich chira MOPS 20mM, do pH
=6,7, MgCl, 10mM, DTT 5mM va CHAPS 0,03 %. Chuén bi hdn hop phan tng chira PIP2
50uM, kinaza va céac chét e ché véi nong do thay dbi. Khoi mao phan tng bang cach bd
sung ATP chia 2,2uCi [y-*PJATP t6i ndng do cudi bing 1000pM. Ndng do cudi cuia cac
dang dong chtic nang a, B, 8 va y cua PI3K trong thtr nghiém nay lan luot 1a 1,3; 9,4; 2,9
va 10.8nM. U hdn hop phan tng trong 180 phit va két thic bang cach b sung 100ul hon
hop gdm kali phosphat 1M, d6 pH = 8,0, dung dich dém lam ngudi chira EDTA 30mM.
Sau d6, chuyén 100pl phan u6c dung dich phan Gng vao dia loc co 96 16 Millipore
Multiscreen IP 0,45um PVDF (lam uét dia loc tir trude lin lugt bang 200ul dung dich
etanol 100%, nudc cét va kali phosphat 1M, do pH = 8,0). Hut dia loc nay trén thiét bi
Millipore Manifold trong chan khong va rira bang 18 x 200ul dung dich dém rira chira kali
phosphat 1M, do pH = 8,0 va ATP ImM. Sau khi lam kho bang cach hut va tham, lam kho
dia bing khong khi trong thiét bi & & nhiét do 37°C qua dém. Sau do gan thit bi tiép hop
Packard TopCount (do hang Millipore cung cép) vao dia, tiép theo, bd sung 120ul dung
dich hdn hop nhép nhay Microscint 20 (do hang Perkin Elmer cung cép) trong mdi 16. Sau

khi bit kin dia, x4c dinh hoat tinh phéng xa cua san phim bang cach dém nhép nhéy trén
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Topcount (Perkin—Elmer). Viéc x4c dinh ICso duge thye hién bang cach khép duong cong
ciia hoat tinh dbi chung theo ty 1& phan trim so véi gid tri log ctia ndng do chit trc ché bang
cach st dung phan mém GraphPad Prism 3.0. Hop chét co gié tri ICso bang 10uM hoic
thip hon duge xem la c6 hoat tinh. Xem bang 1 dbi véi céc di lidu lién quan dén hop chét

theo sang ché.
Vi du A3: Thir nghiém 1an c4n nhép nhay vé PI3K3
Nguyén liéu

[y-3*P]ATP (10mCi/mL) duge mua tir hang Perkin-Elmer (Waltham, MA). Co chét
lipit kinaza, D-myo-Phosphatidylinositol 4,5-bisphosphat (PtdIns(4,5)P2)D (+)-sn-1,2-di-
O-octanoylglyxeryl, 3-O-phospho lién két (PIP2), CAS 204858-53-7, dugc mua tr hang
Echelon Biosciences (Salt Lake City, UT). PI3K$ (p1108/p850) dugc mua tir hang
Millipore (Bedford, MA). ATP, MgCl,, DTT, EDTA, MOPS va CHAPS duoc mua tir hang
Sigma—Aldrich (St. Louis, MO). Hat nhip nhdy ngung két t6 mam lua mi (WGA) YSi SPA

dugc mua tir hang GE healthcare life sciences (Piscataway, NJ).

Phan g kinaza dugc thuc hién trong dia nén tring c6 384 16 lam bang polystyren
cua hang Thermo Fisher Scientific trong thé tich cudi cing 1a 25ul. Trudc tién, pha loang
theo bac céc chit trc ché trong DMSO va cho vao cac 15 trén dia trude khi bd sung cac
thanh phan phan tng khac. Nodng do cudi cia DMSO trong thir nghiém nay 1a 0,5%. Tién
hanh thr nghiém vé PI3K & nhiét do trong phong trong dung dich chira MOPS 20mM, do
pH = 6,7, MgCl> 10mM, DTT 5mM va CHAPS 0,03%. Khoi mao phan tng bang cach b
sung ATP, hén hop phan tmg cudi gdm PIP2 20puM, ATP 20pM, i [y-*P] ATP 0,2uCi,
PI3K3 4nM. U hdn hop phan tng trong 210 phit va két thic bang cach bb sung hat SPA
40ul da duogc tao huyén phu trong dung dich dém lam nguéi chira: kali phosphat 150mM,
do pH = 8,0, glyxerol 20%, EDTA 25mM, ATP 400puM. Nong d6 cudi cta hat SPA 1a
1,0mg/ml. Sau khi bit kin dia, lic dia ndy qua dém & nhiét do trong phong va ly tam ¢ tbe
dd 1800 rpm (vong trén pht) trong thoi gian 10 phut, xdc dinh hoat tinh phéng xa cua san
phim bang cich dém nhAy nhay trén Topcount (do hdng Perkin—Elmer cung clp). Viéc x4c

dinh ICso dugc thuc hién bang cach khép duong cong cua hoat tinh d6i ching theo ty 1€
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phan trim so véi gié trj log cua ndng do chit tc ché bang cach st dung phin mém GraphPad

Prism 3.0.

Bang 1. Dt 1iéu ICso db6i v6i thir nghiém vé enzym PI3KS Al, A2, hodc A3*

Vidu PI3K&* PI3K&P PI3Ka* PI3K B¢ PI3Ky®
ICso (nM) ICso (nM) ICso (nM) | ICso (nM) | ICso (nM)
1 +++ +++
2 ++ +
3 -+ +++
4 -+ ++
5 +++ ++
6 -+ +++
7 +++ ++
8 ++ +
9 + + -+ -+ ++
10 + + -+ 4+ A+
11 + + 4+ -+ -+
12 + +
13 + + -+ -+ +++
14 ++ ++
15 + + -+ -+ A+
17 -+
18 -+
19 +++
20 +
21 +
22 ++
23 + A+
24 A+
25 -+
26 +++
27 +++
28 4+
29 A+
30 + + ++++ 4+ -+
31 4+
32 ++
33 +
34 +
35 ++
36 4+
37 +++
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38 ++
39 dinh thtr nhat: +++
dinh thir hai: +
40 +
41 ++
42 +++
43 dinh tht nhat: +++
dinh thi hai: +
44 + -+ -+ -+
45 +
46 +
47 ot
48 ++
49 +
50 +
51 +++
52 +
53 -
54 +
55 e
56 ———t
57 +
58 +
59 +
60 +
61 -+
62 +++
63 -t
64 +
65 +
66 +
67 +
68 1
69 4t
70 —
71 + St
72 o+t
73 +
74 +
75 -+
76 -+
77 e
78 +
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79 A+
80 +++
81 -+
82 -+
83 +++
84 ++

¥ 42 = <50nM; “H+” = 50-100nM; “+++7 = 100-500nM; “++++ = >500nM.

a. Céc két qua néu trong cdt nay thu duge tir thir nghiém Al, trir vi du 15, 30 va 44

ma st dung thtr nghiém A2.

b. Céc két qua néu trong cot nay thu duge tir thir nghiém A3.
c. Céc két qua néu trong cot nay thu duge tir thir nghiém A2.
Vi du B1: Thtt nghiém v& su tiang sinh té bao B

P& thu duoc té bao B, PBMC ctia ngudi dugc phan 18p tir méu ngoai vi ciia nguoi
cho ¢ tinh trang binh thuong, khong dung thubc bang cach ly tim gradien ty trong chuin
trén thiét bi Ficoll-Hypague (do hang GE Healthcare, Piscataway, NJ cung clp) va u véi
cac vi hat khang CD19 (do hang Miltenyi Biotech, Auburn, CA cung cip). Sau do, cac té
bao B nay dugc tinh ché bang cach phan loai mién dich dwong tinh bang cach str dung thiét

bi autoMacs (do hdang Miltenyi Biotech cung cép) theo huéng dan cua nha san Xuét.

Céc té bao B da tinh ché (2x10%/18/200u1) duge nudi chy trong dia gin két rit nong
¢6 96 15 (do hiang Corning, Corning, NY cung cip) trong dung dich chira RPMI1640, FBS
10% va F(ab’)2 ctia dé khang IgM cua nguoi (10pg/ml) (do hang Invitrogen, Carlsbad, CA
cung cép), v6i sir c6 mit cua lugng hop chét thir nghiém khac nhau, trong ba ngay. Sau do,
bd sung [*H]-thymidin (1pCi/16) (do hang Perkinlmer, Boston, MA cung cip) trong PBS
vao mdi truong nudi céy té bao B trong 12 gid nita trude khi tach hoat tinh phong xa hop
thanh bang cach loc bang nudc qua bd loc GF/B (do hang Packard Bioscience, Meriden,
CT cung cép) va do bang cach dém nhép nhay trong mdi trudng long véi bo dém TopCount
(Packard Bioscience). Cac hop chét c6 gia tri ICso 1a 10uM hodc nhé hon dugc xem la co

hoat tinh. Xem bang 2 dbi v6i dit liéu lién quan dén hop chit theo sang ché.

Béang 2. Dit liéu ICso ddi voi thir nghiém vé sy tang sinh té bao B *
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Vi du ICso té bao B
(nM)
1 +
2 +++
3 +
4 +
5 +
6 ++
7 ++++
8 +
9 +
10 +
11 +
12 +
13 +
15 +
30 +
44 +
71 +

* < = <50nM; “++ = 50-100nM; “+++ = 100-500nM; “++++" =>500nM.
Vi du B2: Tht nghiém vé su tang sinh té bao Pfeiffer

Dong té bao Pfeiffer (u lympho té bao B 16n lan tda) dugc mua tor hang ATCC
(Manassas, VA) va dugc bao quan trong moi trudng nudi chy duoc khuyén nghi (RPMI va
FBS 10%). P& do hoat tinh chéng tang sinh khi ché ngw PI3KS, céc té bao Pfeiffer duge
dan méng ciing véi mdi truong nudi cdy (2x10° té bao/18/trong mdi 200ul) vao céc dia gin
két rat nong c6 96 156 (CORning, CORning, NY), khi c6 hodc khong co khoang nong do
hop chét thir nghiém. Sau 3-4 ngay, b6 sung [*H]-thymidin (1uCi/16) (do hang Perkinlmer,
Boston, MA cung cip) trong PBS vao méi trudng nudi céy té bao trong 12 gid nita trude
khi tach hoat tinh phong xa hop thanh bang cach loc bang nude qua bd loc GF/B (do hang
Packard Bioscience, Meridenj, CT cung cép) va duge do bing cach dém nhép nhay trong
mdi trudng 10ng bang bo dém TopCount (do hang Packard Bioscience cung cip). Xem bang

3 d6i vé6i dit liéu lién quan dén hop chit theo sang ché.

Béang 3. Dit liéu ICso cho thir nghiém vé su ting sinh té bao Pfeiffer *

Vidu ICso (nM)
1 e
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Vidu ICso (nM)

2 +

3 +++

4 +++

5 ++

6 +++

7 ++++

8 +

9 +

10 +

11 +

12 +++

13 +

14 +++++

15 +

17 +++

18 ++

19 B e

20 ++

21 ++

22 +++

23 4

24 +++

25 ++++

27 +++

30 +

31 +++

32 +

33 +

34 -

35 +

36 ++

37 ++

38 ++

39 Dinh tha nhat: +++
Pinh tho hai: +

40 ++

41 ++

4?2 +++

43 Dinh tht nhat: +++
Pinh th hai: +

44 +

45 ++
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Vidu ICso (nM)
46 +
48 ++
49 ++
50 +
51 +++
52 ++
53 ++
54 ++
57 ++
58 +
59 +++
60 ++
62 ++++
63 +++
64 ++
65 ++
66 +++
67 —
68 4+
69 ++
70 +
71 +
72 ++++
73 +
74 +
75 A+
76 +++
77 +
78 +++
80 +++
83 +++
84 +++

% = <50nM; “++” = 50-100nM; “+++” = 100-500nM; “++++7 = 500-1000nM;
“d4++4++7=>1000nM.
Vi du C: Tht nghiém vé phosphoryl hoa Akt

Céc té bao Ramos (lympho bao B thu dugc tir u lympho Brukitts) duoc mua tu
ATCC (Manassas, VA) va dugc bao quan trong RPMI1640 va FBS 10%. Cac té bao (3x10’
ébwﬂ&gngﬂ&m&nhmmgRPNHMiwcﬁvﬁcaﬂumghgpdﬁimﬁngﬁ&nHMCMwu
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trong 2 gio & nhiét do 37°C va sau d6 dugc kich thich bang F(ab’)2 ctia dé khang IgM ctia
ngudi (Spg/ml) (Invitrogen) trong 17 phut trong bé nuéc & 37°C. Cac té bao da duge kich
thich duoc quay tron & nhiét do 4°C bing céch ly tim va xir Iy toan bd phén dich chiét &
bao bang 300ul dung dich dém phan giai (do hang Cell Signaling Technology, Danvers,
MA cung cip). Phan dich phan giai thu duoc duoc ddng nhét hoa bing séng 4m va céc
phan dich ndi trén bé mat duoc gom lai. Muc do phosphoryl hoa cua Akt trong cac phan
dich ndi trén bé mit duoc phan tich bang cach st dung kit ELISA nhiéu 16p PathScan
phospho-Aktl (Ser473) (do hang Cell Signaling Technology cung cép) theo chi dan cta

nha san xuat.

Ngudi ¢ hiéu biét trung binh trong linh vyc nay can phai hidu rd ring co nhiéu cai
bién khac nhau cua sang ché, ngoai nhiing cai bién duge mo ta trong ban md ta nay, tir phan
md ta trén day. Cac cai bién nay ciing dugc dy dinh nam trong pham vi ctia yéu cdu bao ho
kém theo. Mi tai liéu tham khao, bao gdm tat ca cac patent, cac don yéu ciu cip patent va

céc tai lidu cong bd, dugce trich dan trong ban mo td nay hoan toan bang cach vién dan.
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YEU CAU BAO HOQ

1. Hop chét c6 cong thirc If:

If;

hodc mudi duge dung cia no, trong do:

A 14 aryl, heteroaryl, xycloalkyl hodc heteroxycloalkyl, mdi nhém nay tuy y dugc bang 1,
2,3,4hodc5 ph?m tt thé doc 1ap dugc chon tir halo, Ci.6 alkyl, Ca. alkenyl, Ca.6 alkynyl,
C1-6 haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN, NO,, OR?,
SR, C(O)R®, C(O)NR°RY, C(O)OR? OC(O)R®, OC(O)NRCRY, NR°R¢, NRC(O)R®,
NRCC(O)OR?, NRCC(O)NRRY, C(=NR®)RP®, C(=NR*)NR‘RY, NRCC(=NR®)NRCRY,
NReS(0O)R®, NR°S(0)2R?, NR¢S(0)2NR°R¢, S(O)R®, S(O)NR°RY, S(0)2R? va S(O)NRRY;
trong d6 Cre alkyl, Cas alkenyl, Czs alkynyl, aryl, xycloalkyl, heteroaryl hodc
heteroxycloalkyl nay tuy y dugc thé béng 1,2,3,4 hodc 5 ph?m ter thé doc lap dugc chon
tir halo, C1.¢ alkyl, Ca alkenyl, Ca¢ alkynyl, Ci-6 haloalkyl, halosulfanyl, CN, NO,, OR?,
SR%,  C(O)R®, C(O)NRRY, C(O)OR? OC(O)R’, OC(O)NRCRY, C(=NR®)NR°RY,
NREC(=NR®)NRRY, NR°RY, NR°C(O)R®, NR°C(O)OR?, NRCC(O)NRCRY, NR°S(O)R®,
NR®S(0),R®, NRS(0),NRRY, S(O)R®, S(O)NRRY, S(O)R" va S(O)2NR°RY;

R! 1a ORA, SRA, S(O)R", S(O)RA, NRARE, NRCC(O)NR"RP, NRCC(O)ORA,
NRCC(=NRE)NRARB, NRCS(0),R*, NRCS(0):NRRA, heteroxycloalkyl, hodc heteroaryl,
trong d6 heteroxycloalkyl hodc heteroaryl néu trén tuy y duoc thé bang 1, 2, hodc 3 phan
tir thé doc 1ap duoc chon tir —(Ci.4 alkyl)-Cy', halo, Ci.6 alkyl, Ca.s alkenyl; Ca-s alkynyl,
C1 haloalkyl, halosulfanyl, CN, NO,, OR®, SR, C(O)RY!, C(O)NR®'RY!, C(O)OR?,
OC(O)R®,  OC(O)NR®'RY,  C(=NR®)NR¢'R?, NRCIC(=NR®)NR¢'R?,  NR'RY,
NRCIC(O)RY!,  NRC'C(0)OR*, NRC'C(O)NRC'RY, NRC!IS(O)RP!,  NRC!S(0)R"!,
NRIS(0),NR¢'RY!, S(O)RP!, S(O)NR'RY, S(O)R?!, va S(O)2NR'R;
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R22 1a H, halo, OH, CN, Cis alkyl, Cis haloalkyl, Cz alkenyl, Cas alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl hodc
heteroxycloalkylalkyl, trong d6 Ci alkyl, Ci. haloalkyl, Ca alkenyl, Ca-6 alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl hoac
heteroxycloalkylalkyl néu trén tuy y dugc thé bang 1, 2 hoic 3 phén tir thé doc 1ap duoc
chon tlr halo, Ci. alkyl, Ca-6 alkenyl, Ca6 alkynyl, Ci- haloalkyl, halosulfanyl, CN, NO,
OR®2, SR®, C(O)R"2, C(O)NR®R%, C(O)OR?, OC(O)R??,  OC(O)NR“R®,
C(=NR®)NRZR®, NRC(=NR®)NR“R%, NR®R%2, NR2C(O)RY?, NR2C(O)OR®,
NRC(O)NRR®Z,  NR2S(O)R™, NR2S(0),R",  NR2S(0)NRZR®,  S(O)R™,
S(O)NR2R®, §(0),R?? va S(0)2NR“R%;

R3, R% RS va R doc lap dugc chon tir H, halo, CN, NOg, OR®, SR*, C(O)R,
C(O)NR®R®, C(O)OR*®, NR“R®, NRC(O)RP, NR%S(0)2R, NRSS(0),NR*R®,
S(O)NR®R®, Cis alkyl, Cas alkenyl, Cas alkynyl, aryl, xycloalkyl, heteroaryl,
heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va heteroxycloalkylalkyl,
trong d6 Ci. alkyl, Ca.¢ alkenyl, C2.¢ alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
“arylalkyl, heteroarylalkyl, xycloalkylalkyl hodc heteroxycloalkylalkyl dugc tuy y duoc thé
bing 1,2, 3, 4 hotic 5 phan tir thé doc 1ap duge chon tir Ci6 alkyl, Cighaloalkyl, halo, CN,
OR®, SR, C(O)RY, C(O)NR®R®, C(O)OR%, OC(O)RM, OC(O)NR®R%, NRZR®,
NRSC(O)R, NR®C(O)NR®R®, NR®C(O)OR®, C(=NR®)NR®R®,
NRSC(=NR®)NRSR®E, S(O)R, S(O)NR®R®, S(0)R%, NRS(0)2R,
NRES(0)NRSR® va S(0)NR“R®;

RA 12 heteroaryl, heteroxycloalkyl, heteroarylalkyl hodc heteroxycloalkylalkyl, mdi nhom
ndy tiy ¥ duoc thé bing 1, 2, 3, 4 hogc 5 phén i thé doc 1ap duge chon tir ~(Cio4 alkyl)-
Cy', halo, Ci.¢ alkyl, Ca.6 alkenyl, Ca-6 alkynyl, Ci.¢ haloalkyl, halosulfanyl, CN, NO,, OR?!,
SR®, C(O)R"!, C(O)NR®'R¥, C(O)OR?, OC(O)RY', OC(O)NR'R, C(=NR®)NRC'R,
NRCIC(=NR®)NR®'R?!, NRC'RY, NRCIC(O)RP!, NR°C'C(O)OR?, NR¢!C(O)NRCRY,
NRC'S(O)RP!, NR®'S(O).R", NRCIS(0).NRC'RY!, S(O)R", S(O)NRC'RY!, S(O).R"! va
S(O)NRR*;
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RB va RC doc 1ap duoc chon tir H, Ci.6 alkyl, Cas alkenyl, Ca.6 alkynyl, aryl, xycloalkyl,
heteroaryl,  heteroxycloalkyl, arylalkyl, heteroarylalkyl,  xycloalkylalkyl — va
heteroxycloalkylalkyl, trong d6 Cis alkyl, Cz alkenyl, Ca6 alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl hoac
heteroxycloalkylalkyl nay tuy y duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap chon tir
Cis alkyl, Ci haloalkyl, halo, CN, OR®, SR®, C(O)R?, C(O)NR®R®, C(O)OR®,
OC(O)RY, OC(O)NRSRY, NR¥R¥, NR*C(O)R", NRSC(O)NRSRE, NRC(O)OR®,
C(=NRHNRESRE, NRPC(=NRHNRR®, S(O)R’, S(O)NRER%, S(0),R, NRS(0)2R,
NRS(0),NRPRY va S(O)NRPRY;

RE is H, CN, NO,, OR®, SR, S(0),R%, C(O)RY, S(0)2NR*R%, hogc C(O)NRR®;

Cy' 1a aryl, heteroaryl, xycloalkyl hodc heteroxycloalkyl, mdi nhém nay tiy y dugc thé
bing 1, 2, 3, 4 hodc 5 phan tir thé doc 1ap dugc chon tir halo, Ci-s alkyl, Ca.s alkenyl, Ca-s
alkynyl, Ci haloalkyl, halosulfanyl, CN, NO,, OR*, SR, C(O)R®!, C(O)NR'RY,
C(O)OR?!, OC(O)R’!, OC(O)NR'R, C(=NR®)NRC'R?!, NR¢'C(=NR®)NR'R?", NRCIR
NRe¢!C(O)RP!,  NR°!C(O)OR?, NRC!'C(O)NRC'RY!,  NR°'S(O)R"!, NRC'S(0),R!,
NRC'S(0),NR¢'RY!, S(O)RP!, S(O)NRC'R?, S(O)R"! va S(O)NR'RY;

R2, Rb, R° va RY doc l4p duogc chon tir H, Cis alkyl, Cas alkenyl, Cas alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Cis alkyl, Ca. alkenyl, Ca alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl — hodc
heteroxycloalkylalkyl néu trén tay y dugc thé bang 1, 2, 3, 4 hodc 5 phéan tir thé doc lap
duge chon tir Cis alkyl, Ci.s haloalkyl, halo, CN, OR®, SR¥, C(O)RY’, C(O)NR®R®,
C(O)OR®, OC(O)R, OC(O)NR®R®, NRSRYS, NRSC(O)RP, NRSC(O)NR“R®,
NRSC(O)OR®,  C(=NRHNR®R®, NRPSC(=NRHNRSR®,  S(O)R™, S(O)NR®R®,
S(0)2R"5, NR¥S(0),R?, NR®S(0),NR®R® va S(0)2NRR%;

hodc R¢ va R¢ cung vdi nguyén tr N ma ching gén vao tao thanh nhom heteroxycloalkyl
c6 3,4, 5, 6 hodc 7 canh hodc nhom heteroaryl, mdi nhém nay tuy y dugc bé“mg 1, 2 hodc 3
phin tir thé doc 1ap duge chon tir Ci6 alkyl, Ci.c haloalkyl, halo, CN, OR®, SR®, C(O)R,
C(O)NRSRY,  C(O)OR®, OC(O)R”, OC(O)NR®R%, NR“R®, NR®C(O)RY,
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NRESC(O)NRPRE, NRC(O)OR®, C(=NRONRZR®, NRSC(=NRHNR“R®, S(O)R,
S(O)NRER®, S(0),R?S, NRESS(0)RY, NRSS(0),NRSR va S(0);NR“R¥;

R2l, RPL Re! va RY doc 1ap duge chon tir H, Cis alkyl, Ca6 alkenyl, Ca6 alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci. alkyl, Ca.s alkenyl, Cas alkynyl, aryl, xycloalkyl,
heteroaryl,  heteroxycloalkyl, arylalkyl, heteroarylalkyl, “xycloalkylalkyl ~ hodc
heteroxycloalkylalkyl néu trén tuy y duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc lap
dugc chon tir Cirs alkyl, Ci.s haloalkyl, halo, CN, OR®, SR, C(O)R, C(O)NR®R®,
C(O)OR®, OC(O)R”, OC(O)NR®R%, NR%R®, NRSC(O)RY, NR®C(O)NR®R®,
NRSC(O)OR®,  C(=NRHNR®RS, NRSC(=NRHNRSR®,  S(O)R™, S(O)NR®R®,
S(0)2R"S, NR®S(0),R, NRS(0),NRSRY va S(0),NR“R®;

hoac R°! va R cuing v&i nguyén tir N ma chung gén vao tao thanh nhém heteroxycloalkyl
6 3,4, 5, 6 hoic 7 canh hodc nhom heteroaryl, mdi nhém nay tuy y duge béng 1, 2 hoac 3
phdn tir thé doc 1ap dugce chon tir Ci-6 alkyl, Ci. haloalkyl, halo, CN, OR?, SR®, C(O)R",
C(O)NR®R%, C(O)OR™, OC(O)RY, OC(O)NR*R®, NRSR%,  NRSC(O)RP,
NRSC(O)NRRY, NRSC(O)OR®, C(=NRHNRSR®E, NRSC(=NRHNRSERE, S(O)R,
S(O)NR®RY, S(0)R", NR® S(0)2R"S, NRS(0):NR“R® va S(0)NR%R%;

R?2, R?, R va R doc 1ap duge chon tir H, Ci6 alkyl, Cas alkenyl, Ca-s alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci alkyl, Cas alkenyl, Ca.6 alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, —xycloalkylalkyl hodc
heteroxycloalkylalkyl néu trén tiy y dugc thé bang 1, 2, 3, 4 hodc 5 phdn tir thé doc lap
duge chon tir Cig alkyl, Ci.¢ haloalkyl, halo, CN, OR®, SR®, C(O)R?, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NRSR®, NR%R®, NRSC(O)RP, NR®C(O)NR“R®,
NRSC(O)OR®,  C(=NRHNR“R®, NRESC(=NRHNRERS,  S(O)R, S(O)NRSR®,
S(0)2R"S, NR®S(0)2R", NRS(0),NRERY va S(0)NR“R®;

hodc R va R cung véi nguyén tr N ma ching gén vio tao thanh nhom heteroxycloalkyl
¢6 3, 4, 5, 6 hodc 7 canh hodc nhoém heteroaryl, mdi nhém nay tuy y duogc bang 1, 2 hodc 3

phén tir thé doc 1ap duge chon tir Ci6 alkyl, Cis haloalkyl, halo, CN, OR®, SR®, C(O)R®,
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C(O)NR®R®, C(O)OR™, OC(O)RY, OC(O)NR®R¥, NR®R®, NREC(O)R™,
NREC(O)NRER®S, NRSC(O)OR®, C(=NRONRSRY, NR*C(=NROINR“R®, S(O)R®,
S(O)NRERE, S(0)RY, NRES(0),R?, NRPS(O);NR*R¥ va S(0)2NR“R®;

R#3, R?, RS va RS doc 1ap duge chon tir H, Cis alkyl, Ca alkenyl, Ca6 alkynyl, aryl,
xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl va
heteroxycloalkylalkyl, trong d6 Ci alkyl, Cas alkenyl, Ca. alkynyl, aryl, xycloalkyl,
heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, ~xycloalkylalkyl — hoac
heteroxycloalkylalkyl néu trén tiry ¥ dugc thé bang 1, 2, 3, 4 hodc 5 phin tir thé doc lap
duge chon tir Ci. alkyl, Ci haloalkyl, halo, CN, OR®, SR®, C(O)R™, C(O)NR“R®,
C(O)OR®, OC(O)R™, OC(O)NR®R%, NR%R®, NRSC(O)RP, NR%C(O)NR“R®,
NRSC(O)OR®,  C(=ENRHNR“R®, NRSC(=NRHNRSRE,  S(O)R™, S(O)NR®R®,
S(0)2R"%, NR®S(0)R", NRS(0),NR®R% va S(0)NR®R®;

hodc R® va R® ciing v6i nguyén tir N ma chung gén vao tao thanh nhom heteroxycloalkyl
c6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroaryl, mdi nhom nay tuy y duoc béng 1,2 hoac 3
phén tt thé doc 1ap duge chon tir Ci. alkyl, halo, Cishaloalkyl, CN, OR®, SR®, C(O)R,
C(O)NR®R®,  C(O)OR™, OC(O)R™, OC(O)NR“R®, NRSRE,  NRSC(O)R,
NRSC(O)NRSRY, NRSC(O)OR™, C(=NRHNR*R®, NRSC(=NRHNRSR®, S(O)R,
S(O)NR®R®, S(0)R", NR®S(0)2R, NRS(0):NR*R® va S(0)NR®R%;

Re va R dgc 1ap dugc chon tir H, CN, NO,, OR®, SRY, S(0):R™, C(O)R", S(0)2NR*R®
v C(O)NRSR®;

R25, RYS, R va R% doc 1ap dugc chon tir H, Ci.6 alkyl, Ci-6 haloalkyl, Ca.6 alkenyl, Ca-6
alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl va heteroxycloalkylalkyl, trong d6 Ci.s alkyl, Ci-6 haloalkyl, C2. alkenyl,
Cas alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl hodc heteroxycloalkylalkyl néu trén tuy y dugc thé bang 1, 2 hodc 3 phan
tr thé doc 1ap duge chon tir OH, CN, amino, halo, C1.s alkyl, Ci.s alkoxy, Ci- alkylthio, Ci-
¢ alkylamino, di(C1.6 alkyl)amino, Ci-6 haloalkyl va Ci.¢ haloalkoxy;
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hodc R% va R® cung v4i nguyén tir N ma chiung gén vao tao thanh nhom heteroxycloalkyl
¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroary, mdi nhém nay tuy ¥ duge bé“mg 1, 2 hodc 3
ph?m ttr thé ddc 1ap duoc chon tir OH, CN, amino, halo, Ci.6 alkyl, Ci-salkoxy, Ci-salkylthio,
C1.s alkylamino, di(C1.s alkyl)amino, Ci.¢ haloalkyl va Ci-6 haloalkoxy; va

rla 0 hodc 1;

v6i diéu kién la:

a) khi A 1a 3-flophenyl; R? 1a H; R® 12 metyl; va R* R’ va R° 1a H; thi R' khong
phai la 4-amino-3 -iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl; va

b) khi A 14 1,3-dioxolan-2-yl; R*, R?, R* va R 1a H; thi R! khong phai la 1-(tert-
butoxycacbonyl)piperidin-4-yl.

2. Hop chét theo diém 1, hodc mubi duoc dung cua nd, trong d6 A 1a phenyl tuy y dugc thé
bing 1, 2, 3, 4 hodc 5 phin tir thé doc 1ap duge chon tir halo, Ci alkyl, Ca alkenyl, Ca-s
alkynyl, Ci.¢ haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, CN,
NO,, OR? SR? C(O)R®, C(O)NRRY, C(O)OR?, OC(O)R?, OC(O)NR°RY, NR°RY,
NR°C(O)R®, NRC(O)OR?, NRCC(O)NRR, C(=NR®)R®, C(=NR®)NR°RY,
NRCC(=NR®)NR°R?, NR°S(O)R", NR°S(0)2R?, NR°S(0)NRR, S(O)RP, S(O)NR°RY,
S(0):R® va S(0)NRRY; trong d6 Cis alkyl, Cas alkenyl, Ca- alkynyl, aryl, xycloalkyl,
heteroaryl hodc heteroxycloalkyl nay tuy y duoc thé bang 1, 2, 3, 4 hodc 5 phan ttr thé doc
lap dugc chon tir halo, Ci.6 alkyl, Ca2 alkenyl, Co6 alkynyl, Ci-s haloalkyl, halosulfanyl,
CN, NO,, OR? SR? C(O)R, C(O)NRRY, C(O)OR?, OC(O)R?, OC(O)NR‘RY,
C(=NR®NRRY, NR°RY, NRCC(O)RP, NR°C(O)OR?, NRCC(O)NRRY, NR°S(O)R",
NR°S(0)RP, NR¢S(0):NRRY, S(O)RP, S(O)NRRY, S(O):R va S(0)NR°R*

3. Hop chat theo diém 1, hodc mubi dugc dung cua no, trong do A 1a phenyl tuy y dugc thé
bang 1,2, 3, 4 hogc 5 phan tir thé doc 1ap duge chon tir halo, Ci-¢ alkyl, hodc Ci-¢ haloalkyl.

4. Hop chét theo didm 1, hoic mudi dugc dung cua no, trong d6 A 1a phenyl.

5. Hop chét theo diém 1, hoic mudi dugc dung ctia no, trong do A 1a heteroaryl tiy y dugc
thé bang 1, 2, 3, 4 hodc 5 phé‘m ttr thé doc 1ap duge chon tir halo, Cis alkyl, C2.6 alkenyl,
Ca.6 alkynyl, Ci.6 haloalkyl, halosulfanyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl,
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CN, NO,, OR?, SR?, C(O)R®, C(O)NRCR?, C(O)OR?, OC(O)R®, OC(O)NR°RY, NR°RY,
NRCC(O)R®, NRC(O)ORS, NRC(O)NRRY, C(=NR®R®, C(=NR®)NR°RY,
NRCC(=NR¢)NRRY, NR°S(O)R®, NR°S(O).R", NRCS(0)NRCRY, S(O)R®, S(O)NRRY,
S(0)2R® va S(O)NRRY; trong d6 Cr6 alkyl, Cas alkenyl, Ca.s alkynyl, aryl, xycloalkyl,
heteroaryl hodc heteroxycloalkyl nay tuy y dugc thé bang 1, 2, 3, 4 hodc 5 phén tir thé doc
1ap dugc chon tr halo, Ci-6 alkyl, Ca.6 alkenyl, Cz.6 alkynyl, Ci-¢ haloalkyl, halosulfanyl,
CN, NO,, OR? SR? C(O)R’, C(ONRRY C(O)OR?, OC(O)RP?, OC(O)NR°RY,
C(=NR¢)NRRY, NR°C(=NR®)NRR?, NR°R¢, NRCC(O)RP, NR°C(O)OR?, NRC(O)NRRY,
NR°S(O)RP, NRS(0)2R?, NR¢S(0):NRRY, S(O)RP, S(O)NRRY, S(0)2R® va S(O)NR°R.

6. Hop chat theo diém 1, hoac mudi duoc dung cta no, trong d6 A la pyridyl tay y duoc
thé bang 1, 2 hoic 3 phén ttr thé doc lap duoc chon tr halo, Ci. alkyl hodc Ci.6 haloalkyl.

7. Hop chét theo didm 1, hodc mudi duoc dung cua nd, trong d6 A 1a pyrazolyl tuy y dugc

thé béng 1 hodc 2 phé‘m tt thé doc 14p duoc chon tir halo, Ci.¢ alkyl hodc Cis haloalky]l.

8. Hop chit theo diém bat ky trong sb cac didm tir 1 dén 7, hoic mudi duge dung cua no,
trong d6 R! 1a purinyl tily ¥ dugc thé bang —(Ci4 alkyl)-Cy', halo, Ci. alkyl, Ca-s alkenyl,
Ca.6 alkynyl, Cis haloalkyl, halosulfanyl, CN, NO», OR*, SR2!, C(O)RP!, C(O)NRC'RY,
C(0)OR?!, OC(O)RP!, OC(O)NR*'RY, C(=NR®)NR'RY, NR¢!C(=NR*)NR¢'R*, NRCIRYY,
NRC!'C(O)R®!, NR°!C(O)OR™, NRC!C(O)NRC'RY,  NRC'S(O)R"!, NRC'S(0)R"!,
NRIS(0),NRIRY, S(O)RP!, S(O)NR'RY, S(0)2RP!, hodc S(O)NRC'RY.
9. Hop chat theo diém bat ky trong sb cac diém tir 1 dén 7, hodc mudi duge dung cta no,
trong d6 R' 1a NRARE.
10. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 7 va 9, hoic mubi dugc dung clia
no, trong do6 R* 1a purinyl tuy y duoc thé bang 1 hodc 2 phan tir thé doc lap dugc chon tir
Cis alkyl, Cihaloalkyl, NR®R®, NRSC(O)RM, NRSC(O)NRPR®, NRC(O)OR®,
NRSC(=NRHNRSRY, NRPS(0)2R, NRS(0)NRERS va S(0)NRSR®.
~11. Hop chét theo diém bét ky trong s cac diém tir 1 dén 7, 9 va 10, hoac mudi duge dung

ctia né, trong d6 R* 1a:
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H

12. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 7, 9 va 10, hodc mudi duge dung

hodc

clia no, trong do R® va RC doc 1ap duge chon tir H va Cis alkyl.

13. Hop chét theo diém bét ky trong s céc didm tir 1 dén 12, hodc mudi duge dung cta né,

trong d6 R?* 1a H, halo, OH, CN, Ci.¢ alkyl, Ci- haloalkyl, Ca.6 alkenyl hodc Ca-¢ alkynyl.

14. Hop chét theo diém bt ky trong 36 cac didm tir 1 dén 12, hodc mudi duge dung cta no,

trong d6 R?* 1a metyl hodc etyl.

15. Hop chét theo diém bét ky trong s céc didm tir 1 dén 14, hodc mudi dugc dung ctia nd,
trong d6 R* 1a halo, CN, NO, OR®, SR®, C(O)R", C(O)NR¥R®, C(O)OR®, NR¥R®,
NRSC(O)R??, NRSS(0)R, NRSS(0);NRSRE, S(0):NRPR®, Ci6 alkyl, Ca- alkenyl,
Cas alkynyl, aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl va heteroxycloalkylalkyl, trong d6 Ci-s alkyl, Ca-6 alkenyl, Ca.6 alkynyl,
aryl, xycloalkyl, heteroaryl, heteroxycloalkyl, arylalkyl, heteroarylalkyl, xycloalkylalkyl
ho#ic heteroxycloalkylalkyl nay tuy y duoc thé bang 1, 2, 3, 4 hodc 5 phan tir thé doc lap
dwoc chon tir Ciu alkyl, Ci- haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR®RS,
C(O)OR®, OC(O)R", OC(O)NR®R®, NR%R®, NRC(O)R, NRBC(O)NRSRE,
NRSC(0)OR®, C(=NR®)NR®R®, NRSC(=NR®)NRZR®, S(O)RM,  S(O)NR%R®,
S(0)2R"3, NR%S(0)2R™, NR%S(0):NR%R® va S(O)NRSR®.

16. Hop chét theo diém bét ky trong sé céac diém tir 1 dén 15, hodc mudi duge dung cua nd,

trong d6 R? 1a H hodc Ci- alkyl.

17. Hop chit theo didm bt ky trong sé cac diém tir 1 dén 15, hodc mudi duge dung ctia no,

trong do R* 12 metyl.

18. Hop chét theo diém bét ky trong s6 cac didm tir 1 dén 17, hodc mudi dugce dung cua no,
trong d6 mdi R*, R® va R 1a H.

19. Hop chét theo diém 1, hodc mudi duge dung ciia no, c6 Cong thtre Th:
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20. Hop chét theo diém 1, hodc mudi duoc dung cia no, c6 Cong thure Ii:

R® O
Z N ‘ A
e RZa
\ N

Ii

trong d6 R® va R® doc 1ap duge chon tir H, Ci.s alkyl, Ci-6 haloalkyl, halo, CN, OR®,
SR®, C(O)RY™, C(O)NR“R®, C(O)OR®, OC(O)R™, OC(O)NR®R®, NR%R®,
NR®C(O)RY, NRSC(O)NR®R®, NR®C(O)OR®, C(=NRHNRSR®,
NRESC(=NRH)NRSRP, S(O)R, S(O)NR®R®, S(0)2R?, NRS(0)2R,
NRSS(0),NRSR® va S(0)NRSR®.
21. Hop chét theo didm 1, hodc mudi dugc dung ctia no, trong do:

A 1a aryl hodc heteroaryl, mobi nhom nay tuy y duoc bang 1, 2 hodc 3 phan tir thé
doc 1ap duoc chon tir halo, Ci alkyl, C1.¢ haloalkyl, CN va OR?

R! 1a NRARP hoic heteroaryl; trong d6 heteroaryl nay tuy y dugc thé bang 1, 2,
hodic 3 phan tir thé doc 14p dugce chon halo, Ci alkyl, Ci.¢ haloalkyl, CN va OR?!;

R?21a Ci alkyl;

R3, R, R® va RS doc 1ap dugce chon tir H, halo, CN, NOz, OR® va Cy.¢ alkyl; trong
do, C1. alkyl tuy y dugc béng 1,2,3,4hodc 5 phén ttr thé doc 1ap duge chon tir halo;
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RA 14 heteroaryl tuy y duoc thé b?mg 1,2,3,4 hoac 5 phén ttr thé doc lap duoc
chon tir C1.¢ alkyl, CN, OR?! va NR®'R;

RE 1a H;
mdi R? doc 1ap duge chon tir H va Ci6 alkyl;

mdi R2L, R¢! va RY! doc 1ap dugce chon tir H va Ci.s alkyl, trong d6 Cis alkyl nay tuy
y duoc thé bang 1, 2, 3, 4 hodc 5 phén ttr thé doc 1ap duge chon tir halo; va

mdi R® doc 1ap dugce chon tir H va Cig alkyl, trong d6 Ci.¢ alkyl nay tuy y duoc
thé bang 1, 2, 3, 4 hodc 5 phan tir thé ddc 1ap duge chon tir halo.

22. Hop chét theo diém 21, hodc mudi dugce dung cta no, trong do:

A 1a phenyl, heteroaryl 5 canh hodc heteroaryl 6 canh, mdi nhém tuy y dugc thé
bang 1, 2, hodc 3 phén tir thé doc 1ap duoce chon tir halo, Ci.6 alkyl, Ci.s haloalkyl, CN va
OR?;

R'1a NRARB hoac NH2
R? 1a Ci alkyl;

R3, R%, R3 va RS doc 1ap duge chon tir H, halo, CN, NO, OR® va Ci. alkyl; trong
d6 Ci.6 alkyl nay tuy y duoc thé bé‘mg 1, 2,3, 4 hodc 5 phén ttr thé doc 1ap dugc chon tu
halo;

RA duoc chon tur:

| |

\ AL L
NN NS S N)\IN NN
lﬁt\ ' | > >
W H> HzN/kN/ N o N H> N N
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RBl1a H;
mdi R? doc lap duoc chon tir H va Ci6 alkyl; va

mdi R® ddc 1ap dugc chon tr H va Ci6 alkyl, trong d6 Ci-6 alkyl nay tuy y duoc thé
bing 1, 2, 3, 4 hodic 5 phan tir thé ddc 1ap dugc chon tir halo.
23. Hop chét theo diém 1, dugc chon tur:

2-[1-(6-amino-9H-purin-9-yl)etyl]-6-metyl-3 -phenyl-4H-pyrido[1,2-a]pyrimidin-
4-on;

6-metyl-3-phenyl-2-[1 -(9H-purin-6-ylamino)propyl]-4H-pyrido[1 ,2-a]pyrimidin-4-
on;

3-(5-ﬂ0pyridin—3-yl)—6-mety1-2-[1—(9H-purin-6-ylamino)propyl]-4H-pyrido[1 ,2-
a]pyrimidin-4-on;

3-(3-flophenyl)-6-metyl-2-[1 -(9H-purin-6-ylamino)propyl]-4H-pyrido[ 1,2-
aJpyrimidin-4-on;

3-(3,5-diﬂophenyl)-6-metyl-2-[1-(9H-purin-6-ylamino)propyl]-4H-pyrido[1,2-
a]pyrimidin-4-on;

3-(2-flopyridin-3-yl)-6-metyl-2-[1 -(9H-purin-6-ylamino)propyl]-4H-pyrido[1,2-
a|pyrimidin-4-on;

6-metyl-2-[ 1-(9H-purin-6-ylamino)propyl]-3 -(1H-pyrazol-4-yl)-4H-pyrido[1.2-
a]pyrimidin-4-on;

hoic mudi dugc dung cua hop chit bit ky trong s& cac hop chét néu trén.
24. Hop chét theo diém 1, dugc chon tir:

6-metyl-3-phenyl-2-[1 -(9H—purin-6-ylamino)etyl]-4H—pyrid0[1,2-a]pyrimidin-4-
on;

2-{ 1-[(2-amino-9 H-purin-6-yl)amino]etyl} -6-metyl-3-phenyl-4H-pyrido[ 1,2-
a]pyrimidin-4-on;

6-metyl-3-(3 -metylphenyl)-2-[1-(9H—purin-6-ylamin)etyl]-4H—pyrid0[1 ,2-
a]pyrimidin-4-on;

2-{ 1-[(2-amino—9H-purin-6-y1)amino]etyl}-6-mety1—3-(3-mety1pheny1)-4H—
pyrido[ 1,2-a]pyrimidin-4-on;

3-(3-clophenyl)-6-metyl-2-[l-(9H—purin—6-ylamino)etyl]—4H—pyrido[1,2-
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aJpyrimidin-4-on;

2-{1-[(2-amino-9 H-purin-6-yl)amino]etyl}-3-(3 -clorophenyl)-6-metyl-4H-
pyrido[1,2-a]pyrimidin-4-on;

3-(4-clophenyl)-6-methyl-2-[1-(9H _purin-6-ylamino)etyl]-4 H-pyrido[1,2-
a]pyrimidin-4-on;

2-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-3 -(4-clophenyl)-6-metyl-4 H-
pyrido[ 1,2-a]pyrimidin-4-on;

3-(2-clophenyl)-6-metyl-2-[1-(9H _purin-6-ylamino)etyl]-4H-pyrido[1,2-
a]pyrimidin-4-on;

2-{1-[(2-amino-9H-purin-6-yl)amino]etyl}-3 -(2-clophenyl)-6-metyl-4 H-
pyrido[1,2-a]pyrimidin-4-on;

3-(2-flophenyl)-6-metyl-2-[1 ~(9H-purin-6-ylamino)etyl]-4H-pyrido[1,2-
a]pyrimidin-4-on;

2-{1- [(2-amino-9H-purin-6-yl)amino]etyl}-3 -(2-flophenyl)-6-metyl-4H-
pyrido[1,2-a]pyrimidin-4-on;

4-{6-metyl-4-oxo0-2-[1 -(9H—purin-6-y1amin0)etyl]-4H—pyrid0[ 1,2-a]pyrimidin-3-
yl}benzonitril;

4-(2-4 1-[(2-amino-9H—purin-6-y1)amino]etyl} -6-metyl-4-ox0-4H-pyrido[1,2-
alpyrimidin-3-yl)benzonitril;

6-metyl-3-(2-metylphenyl)-2-[1-(9H _purin-6-ylamino)etyl]-4H-pyrido[ 1 ,2-
a]pyrimidin-4-on;

6-metyl-3-(4-metylphenyl)-2-[1-(9H -purin-6-ylamino)etyl]-4 4 -pyrido[1,2-
a]pyrimidin-4-on;

3-(3-metoxyphenyl)-6-metyl-2-[1 -(9H—purin-6-ylamino)etyl]-4H-pyrido[ 1,2-
a]pyrimidin-4-on;

3-(2,3-diﬂophenyl)-6-metyl-2—[1-(9H—purin-6-ylamino)etyl]-4H—pyrido[1 ,2-
a]pyrimidin-4-on;

3-(2,5-diflophenyl)-6-metyl-2-[1 -(9H—purin—6-ylamino)etyl]-4H—pyrido[1 ,2-
a]pyrimidin-4-on;

3-(3,4-diflophenyl)-6-metyl-2-[1 -(9H-purin-6-ylamino)etyl] -4H-pyrido[1,2-
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a|pyrimidin-4-on;

3-(3,5-diflophenyl)-6-metyl-2-[1 -(9H-purin-6-ylamino)etyl]-4 H-pyrido[ 1,2-
a|pyrimidin-4-on;

3-(3-flophenyl)-6-metyl-2-[1 -(9H-purin-6-ylamino)etyl]-4H-pyrido[1,2-
a]pyrimidin-4-on;

2-{1-[(2-amino-9H-purin-6-yl)amino] etyl}-3-(3-fluorophenyl)-6-metyl-4 H-
pyrido[ 1,2-a]pyrimidin-4-on;

3-(3,5-diflophenyl)-6-etyl-2-[1 -(9H-purin-6-ylamino)etyl]-4 H-pyrido[1,2-
a]pyrimidin-4-on;

2-{ 1-[(2-amino-9H—purin-6-yl)amino]etyl}-3—(3,5-diﬂophenyl)-6-ety1-4H—
pyrido[1,2-a]pyrimidin-4-on;

6-etyl-3-(4-flophenyl)-2-[1-(9H; _purin-6-ylamino)etyl]-4 H-pyrido[ 1 ,2-a]pyrimidin-
4-on;

3-(3 ,5—diﬂophenyl)-2-[1-(9H—purin-6-ylamino)etyl]—4H—pyrido[1 ,2-a]pyrimidin-4-
on;

2-{1-[(2-amino-9H-purin-6-yl)amino] etyl}-3-(3.5 -diflophenyl)-4 H-pyrido[ 1,2-
a]pyrimidin-4-on;

3-(6-C10-5-mety1pyridin-3-yl)-6-metyl-2-[1-(9H—purin-6-ylamino)etyl]-4H—
pyrido[1,2-a]pyrimidin-4-on;

2-{1-[(2-amino-9H-purin-6-yl)amino] etyl}-3-(6-clo-5-metylpyridin-3 -y1)-6-metyl-
4H-pyrido[1,2-a]pyrimidin-4-on;

3-{6-mety1—4-oxo-2-[1-(9H—purin—6-y1amino)etyl]-4H—pyrido[1,2-a]pyrimidin—3-
yl}benzonitril; va

3-(2-¢ 1-[(2-amino-9 H-purin-6-yl)amino]etyl} -6-metyl-4-oxo-4H-pyrido[1,2-
a]pyrimidin-3-yl)benzonitril;

hogc mudi dugc dung ctia hop chét bit ky trong s6 cac hop chét néu trén.

25. Ché phim chira hop cht theo diém bét ky trong sé cac diém tir 1 dén 24, hodc mudi

duoc dung cua no, va it nhét mot chat mang duoc dung.
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FIG. 1
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FIG. 2
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