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HOP CHUANO , ,
(57) Sang ché dé cap dén hop chat co cong thirc (1), hodc mudi cua no,
A'\/N¢I\N/

@D
dugc pham va to hop chira hop chat nay dé diéu tri bénh, vi dy, dé didu tri bénh nhidm ky
sinh tring nhu bénh Chagas, bénh nhiém ky sinh trung trypanosomia chau Phi & nguoi
(HAT), bénh nhiém ky sinh tring trypanosomia chau Phi & dong vat (AAT) va bénh nhiém
ky sinh trung leishmania, cu thé 1a bénh nhiém ky sinh tring leishmaniasis noi tang (VL).
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Linh vue k§ thuit dwoc dé cip

Sang ché d& cap dén mot nhém cac hop chit, mudi ciia ching, ché phdm
chtra chung dé diéu tri bénh, vi dy, diéu tri hodc ngan nglra bénh nhiém ky sinh
tring nhu bénh nhim ky sinh tring Chagas, bénh nhiém ky sinh tring
trypanosomia chau Phi (HAT), bénh nhiém ky sinh tring trypanosomia chau Phi
(AAT) va bénh nhiém ky sinh tring leishmania, cu thé 13 bénh nhiém ky sinh

trung leishmania ndi tang (VL).
Tinh trang k¥ thuit ciia sang ché
Bénh nhiém ky sinh tring leishmania

Bénh nhiém ky sinh trung leishmania gy ra & nguoi va dong vat bsi céc
ky sinh trung nguyén sinh tir cac loai leishmania ma duoc truyén vao vt chui boi

cac not dot ciia muoi cat.

C6 ba dang bénh nhiém ky sinh trung leishmania chinh & ngudi — bénh &
ndi tang (thuong dugc goi la kala-azar va 1a dang nghiém trong nhét cta bénh
ndy), bénh & da (phd bién nhit), va bénh & niém mac da (giy bién dang nhat).
Hau hét cac bénh nhidm ky sinh tring leishmania 13 cac bénh ma cé thé duoc
truyén tir dong vat sang ngudi va vat chi mang 6 bénh bao gém nhiéu loai dong
vét ¢6 vi. Cho 13 6 chira chinh mang L. Infantum gy bénh nhiém ky sinh triing

leishmania ndi tang.

Pong vat cling c6 thé mac bénh nay véi cac dang & ndi tang, da va niém

mac da.

U'éc luong 6 khoang 350 triéu ngudi cé nguy co mac bénh (phan 16n
trong sd nay 1a tré em), v6i 1,3 triéu ca méi va tir 20.000 dén 30.000 ca tir vong
mdi nim. (Leishmaniasis Worldwide and Global Estimates of Its Incidence.
Alvar J. et al. (2012) PLoS ONE 7(5): e35671.
doi:10,1371/journal.pone,0035671)
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Cac phuong phép didu tri hién nay c6 han ché rat 16n vé hiéu qué, do an
toan, su khang thubc, d6 on dinh, chi phi va da sd thiéu lua chon lidu ding
duong miéng (tai liéu: Structures, Targets and Recent Approaches in Anti-
Leishmanial Drug Discovery and Development. Seifert K., Open Med Chem J.
2011; 5:31-39. doi: 10,2174/1874104501105010031). b4 bét dAu quan sat thay
su thay dbi vé hiéu qua theo dia ly trong cdc phuong phap diéu tri hién hanh — vi
dy, hiéu qua cla liposomal amphotericin B & Dong Phi 1a thip hon hiéu qua
quan sat dugc & tidu luc dia An PO v6i cung lidu lugng (c4c tai lidu: ((a)Berman
JD, Badaro R, Thakur CP, Wasunna KM, Behbehani K, et al. (1998) Efficacy
and safety of liposomal amphotericin B (AmBisome) for visceral leishmaniasis
in endemic developing countries. Bull World Health Organ 76: 25-32. Khalil,
Teklu Weldegebreal, Brima M. Younis et al. Safety and Efficacy of Single Dose
versus Multiple Doses of AmBisome® for Treatment of Visceral Leishmaniasis
in Bastern Africa: A Randomised Trial. PLOS Neglected Tropical Diseases:
published 16 Jan 2014 (info:doi/10.1371/journal.pntd.0002613). Ty 1¢ hiéu qua
cling duoc phat hién la thay ddi & chau Phi (Hailu A, Musa A, Wasunna M,
Balasegaram M, Yiftu S, et al. (2010) Geographical Variation in the Response
of Visceral Leishmaniasis to Paromomycin in East Africa: A Multicentre, Open-
Label, Randomized Trial. PLoS Negl Trop Dis 4(10): €709.
doi:10.1371/journal.pntd.0000709).

Nhu vy, ¢6 nhu ciu y té thuc su chua duoc dap tmg vé thuc méi ding
dudng miéng va liéu phap két hop dé didu tri bénh va tiém ning loai bo bénh
nhiém ky sinh tring leishmania & cac khu vuc dia ly nhét dinh, doi héi viéc phat
trién céc thudc ding dudng miéng méi.

Bénh Chagas

Bénh Chagas 13 bénh 14y chéo gifta nguoi - sic vat do ky sinh trung
nguyén sinh tring roi Trypanosoma cruzi gy ra. N6 dugc truyén vao ngudi va
cac dong vt c6 va khac boi phan bi nhiém cta bo xit hiit mau triatominae théng

qua noc cdn trung, vét xuée da khic hodc thong qua mang nhay, bao gdm két
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mac hodc niém mac miéng/dudng tiéu hoa, d6i khi gy ra con bdc phét véi thue
phim nhiém bén. Viéc truyén bénh ciing c6 thé thong qua truyén méu, mang thai

va sinh dé, va it gap hon la thong qua cay ghép hoic rii ro tir phong thi nghiém.

Bénh Chagas 1a bénh dia phﬁong & khép Mehico, Trung M§ va Nam My,
trong d6 khoang 7-8 ty nguoi bi nhidm. Bo xit triatomine phat trién manh trong
didu kién nha & tdi tan (vi du, vach trat dat, méi tranh), vi vdy, & cac nude co
bénh dich dia phuong, nguoi sbéng ¢ ving nong thén c6 nguy co méc phai bénh
nhiém tring cao nhét. Su di cu tir cdc nudc dia phuong cé bénh nay da lam tang
mirc phan bb dia 1y bénh Chagas, dén muc gidr ddy né trd thanh vén dé stre khoe
nghiém trong & Hoa Ky va Canada va nhiéu khu vuc chau Au va Tay Thai Binh
Duong. Dich dén phd bién nhét ctia nguoi di cu tr My Latinh 1a Hoa Ky, trong
d6 nhidu hon ba trim nghin ngudi nhiém 7. cruzi. Ty Ban Nha c6 s6 luong
ngudi di cu nhiém bénh cao tht hai, uéc tinh sdu muoi bay nghin bénh nhan.
Khoang muoi ba nghin nguoi chét mdi ndm do cac bién ching cia bénh tim do

Chagas cam Gng - hau qua cua nhiém tring man tinh.

Bénh Chagas tu né biéu hién theo 2 pha. Pha ban déu, cép tinh kéo dai
khoang 2 théng sau khi nhiém bénh. Trong pha cép tinh, mot lugng 16n ky sinh
tring luu thong trong mau. O hau hét cac ca bénh, khong ¢6 triéu ching hodc c6
triéu chimg nhe, nhung co thé bao gém sot, dau dau, hach bach huyét lan rdng,
xanh xao, dau co, kho thé, sung va dau bung hodc nguc. Cac biéu hién ctia bénh
cAp tinh tu mat & khoang 90% cé thé nhiém bénh ngay ca khi nhiém tring khéng
dwoc didu tri bing thudc diét trypanosoma. Khoang 60-70% trong sd cac bénh
nhan nay s& khong bao gio phat trién bénh c6 biéu hién trén 1am sang. Céc bénh
nhén nay cé dang khong rd rang ciia bénh Chagas man tinh, ma dac trung la
duong tinh déi véi céc khang thé khang 7. cruzi trong huyét thanh, k¥ thudt dién
tim 12 dao trinh thong thuong (ECG), va xét nghiém tia X thong thuong cia
nguc, thuc quan va rudt két. 30-40% bénh nhan con lai sau d6 s& phat trien dang

10 rang cuia bénh méan tinh.
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Téi da 30% bénh nhan méic dang rd rang sé& bi cac 1éi loan tim va tbi da
10% bi céc réi loan tiéu héa (thong thudng 1a phinh thue quan hogc rudt két),
bénh than kinh hoiic céc bién ddi hodc cac rdi loan hdn hop. Nhiém tring c6 thé

gay tir vong dot ngdt hodc suy tim do su pha huy co tim tién trién gay ra.

Hién khong c6 vacxin phong bénh Chagas. Céc lwa chon liéu phap hoa
hoc bi han ché: hién chi co6 benznidazole va nifurtimox Ia thube diét
Trypanosoma c6 hiéu qua dbi véi bénh Chagas dugc chimg minh. Ca hai loai
thudc ndy hau nhu c6 hiéu qua 100% trong viéc diéu tri bénh néu dugc st dung
ngay sau khi nhiém bénh vao luc khoi phat pha cép tinh. Tuy nhién, trong khi
c4c nghién ctru da chimg minh rang cac dan Xuét nitro nay co thé 1lam giam
nhiém ky sinh tring huyét & dang man tinh khong rd rang cua bénh nay, béang
chung cu thé vé anh huéng ctia chung dén cac hé qua lién quan dén bénh nhan
van chua r&. Hon nita, benznidazole va nifurtimox dugc st dung khong hoan
toan nhat quan vi cic tac dung phu dang ké cua ching (giy doc than kinh ngoai

vi, kich tmg hé tiéu héa va céc tinh trang ngoai da nghiém trong).

Hién nay, viéc diéu tri bénh Chagas an toan va hiéu qua hon la doi hoi
birc thiét.

Bénh nhiém ky sinh tring trypanosomia chau Phi (HAT)

Bénh nhiém ky sinh tring trypanosomia chau Phi (HAT), con dugc goi 1a
bénh 6m ngl chau Phi, 1a bénh nhiém ky sinh tring gy bdi sinh vt nguyén sinh
Trypanosoma brucei va dugc truyén boi rudi x8é xé (Glossina spp.) nhiém bénh,
tr me sang con trong qua trinh mang thai va co6 thé dugc truyén co hoc thdng

qua c4c san phim mau.
Hai dang bénh t6n tai tiry thudc vao cac phén loai ky sinh trung:

- Trypanosoma brucei gambiense (T.b. Gambiense)) xuét hién & Tay va
Trung Phi, dac trung cho khoang 95% s6 ca bénh ngt duoc bdo cdo va giy ra
nhiém trung man tinh. Mt nguoi co6 thé bi nhiém trung hang thang, thdm chi
hang ndm ma khong c6 déu hiéu hay triéu ching chinh clia bénh. Khi biéu hién

triéu chimg, bénh nhan thudng da & giai doan 2 cia bénh.
5-
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- Trypanosoma brucei rhodesiense (1.b. Rhodesiense)) dugc tim thdy &
mién Pong va Nam Phi va dic trung cho khoang 5% sd ca duoc bao cdo. Cac
phan loai ky sinh tring ny gay ra nhiém bénh cép tinh. Céc dau hidu va trigu
chimg ddu tién clia bénh & giai doan hai dugc quan sat vai thing hodc vai tudn

sau khi nhiém.

Bénh tién trién qua hai giéi doan 13 rét. Giai doan 1 12 pha nhiém tring
mAu - bach huyét khoi dau va thé hién cac triéu ching khong dic hiéu bao gdm
sbt, phat ban va mét méi. HAT giai doan 1 khong duge diéu tri dén dén bénh
giai doan 2 hodc pha thin kinh, trong d6 ky sinh tring xdm lan h¢ than kinh
trung wong gy ra cac tri¢u tring than kinh nghiém trong va thim chi tir vong.
Su x4o tron chu ky ng, ma tao nén tén bénh, 1a ddu hiéu quan trong cua giai

doan hai nay.

Hién nay bdn loai thudc duoc dang ky dé didu tri bénh dm ngd. Ching c6
profil hiéu qua khac nhau tuy thudc vao phan lodi 7. Brucei va giai doan bénh.
Phac dd diéu tri tiéu chudn hién hanh cho giai doan 1 13 pentamidine trong tinh
mach hodc trong co (ddi v6i T. b. gambiense), hodc suramin trong tinh mach
(d6i v6i T. b. rhodesiense). D6i véi giai doan 2, diu tri tiéu chuan trudc tién 1a
melarsoprol trong tinh mach, eflornithine trong tinh mach riéng €, hodc
eflornithine két hop voi nifurtimox. Melarsoprol trong tinh mach két hop véi
nifurtimox dudng miéng cling co thé duoc sir dung. Tat ca cac thubc nay déu
khéng dugc mong mudn va trong mdt sd truong hop giy tdc dung phu nghiém
trong.

Viéc diéu tri HAT an toan va hiéu qua hon 1a nhu cAu buc thiét.

Bénh nhiém ky sinh tring trypanosomia chau Phi (AAT)

Bénh nhiém ky sinh tring trypanosomia con dugc goi 1a bénh nhiém ky
sinh tring trypanosomia chau Phi (AAT), va 1a bénh ¢ dong vét c6 xuong sdng
khoéng phai nguoi. Bénh nhiém ky sinh tring trypanosomia chau Phi (HAT)
thuong dugce goi la bénh ém ngu. Bénh nhiém ky sinh trung trypanosomia do
c4c loai va phén loai ky sinh trung thudc gibng Trypanosoma gdy ra, trung
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trypanosom ma gdy bénh cho dong vat, bao gdm Trypanosoma congolense,
Trypanosoma vivax, Trypanosoma brucei, Trypanosoma simiae, Trypanosoma
godfieyi, Trypanosoma suis, va Trypanosoma evansi. Dugc cho rang c6 kha
nang c6 cac lodi hoic phan loai trypanosome khong dugc xéc dinh khéc ma gay
bénh cho dong vat va ciing gy ra bénh ngi & dong vat. Trung trypanosome 1a
cac ky sinh trung nguyén sinh thudc ho Trypanosomatidae va hau hét cac
trypanosome déu dugc truyén bdi rudi xé xé nhiém trypanosome vao mau dong
vat. Nhu vy, dong vat nhidm bénh c6 thé hoat dong nhu mot 6 bénh ¢6 tiém
ning tdng hop truyén bénh tidp & cc khu vuce bi anh huéng béi rudi xé xé. O
chau Phi, bénh nay phd bién nhét & céc ving bi anh huéng boi rudi xé xé va
duoc lan truyén bédi su cham dbt ctia rudi xé xé nhiém bénh hoic céc loai rudi bi
nhiém bénh khac. Cac dong vat khac nhau c6 thé méic bénh nhiém ky sinh tring
trypanosomia, bao gém vat nudi trong gia dinh, nhu trau bo, dé, lon, clru va lac
da. Pong vat hoang da, bao gdm voi va bio cling dugc phat hién 12 c6 bénh ngu.
Ky sinh tring khéc nhau tic dong lén cac pham vi sinh vat khéac nhau. Bong vat
chit yéu ¢6 nguy co nhidém bénh nay & bt ¢t noi no ton tai vecto ky sinh tring
gdy bénh ngu va rudi xé xé, va ¢ chau Phi, “vanh dai rudi xé x&” nam gitta vi do
15° Bic va 29° Nam, tir cuc nam cua sa mac Sahara dén Zimbabwe, Angola va

Mozambique.

3 trdu bo, bénh nay thuong gy chét néu khong duge diéu tri. Cac triéu
chimg bao gdm mét diéu hoa, sut can nghiém trong / gly yéu, thiéu méau va sdt.
Cac phuong phép diéu tri bénh nhiém ky sinh tring trypanosomia hién hanh da
duoc gidi thiéu tir hon 50 ndm trude véi cdc thanh phan isometamidium clorua,
ethidium bromua va diminazen axetat tao nén cac phwong phap diéu tri chinh
hién nay. Tuy nhién, nhu dugc ban luan boi Chitanga va cong su, trong nhiing
nim gan day, cb nhidu van dé gia ting do tinh trang khang thude d6i véi céc
phuong phap diéu tri hién c6, Chitanga et al., “High Prevalence of Drug
Resistance in Animal Trypanosomes with a History of Drug Exposure”. PLoS

Neglected Tropical Diseases, 2011, 5, e1454.
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Bénh nay la vAn dé dic biét & miét dudi sa mac Sahara ¢ chau Phi, noi ma
né dugc goi phd bién 1a AAT, nagana (bénh ky sinh tring Trypanosoma brucei
& gia stc), hodc ky sinh tring nagana, va c6 hdu qué lon dén nong nghiép. O cac
ving ma dan vat nudi bi anh huong, khong nhiing san lugng thit va sita giam
dang ké, ma ca viéc str dung dong vat nhiém bénh cho céc cdng viéc quan trong
nhu kéo cdy ciing bi anh hudng. Bouyer et al. “Community- and farmer-based
management of animal African trypanosomiasis in cattle”. Trends in

Parasitology, 2013, 29, 519-522.

Do d6, s& ¢6 loi ich kinh t& 16n cho c4c nong trai & cac ving bi anh huong
béi bénh nhiém ky sinh tring trypanosomia, va dic biét 1a & miét dudi sa mac
Sahara & chau Phi, néu dua ra phuong phap didu tri cai tién cho bénh AAT,
phuong phap didu tri AAT cai tién thich hop cho viéc tiém trong co, phuong
phap didu tri AAT ci tién thich hop cho thue tiém trong co dugc bao ché duéi
dang lidu riéng r& dé tac dong truc tiép (diéu trj cho dong vat nhiém bénh)

va/hoic tic dung phong nglra (dong vét chua nhiém bénh).

Do d6, ¢6 nhu clu vé thudc khang ky sinh tring trypanosomia ¢ dong vat
moi va ¢6 hiéu qua. Cu thd, c6 nhu ciu vé thubc khang ky sinh tring
trypanosomia & dong vat méi va c6 hiéu qua ma: c6 hiéu qua chéng lai cac bénh
nhiém ky sinh trung Trypanosoma congolense, Trypanosoma vivax,
Trypanosoma  brucei, Trypanosoma  simiae,  Trypanosoma godfreyi,
Trypanosoma suis, va/hodc Trypanosoma evansi ; ¢6 hiéu qua chéng lai cic ky
sinh trung Trypanosoma congolense va/hodc Trypanosoma vivax khang thudc;
c6 tiém ning phong bé su lay truyén; c6 thé duoc bao ché dé sir dung trong y té
hodc tha y, nhu st dung trong co hodc duong miéng; hodc co th8 duge bao ché
dé tiém dudi da; hodc ngoai ra ¢6 thé dugc st dung dé didu tri theo lidu riéng 18,

hodc ¢6 thé duoc sir dung dé diéu tri dy phong.

WO 2014/151784 va US 2014/0275119 mé td cac hop chét
imidazopyrimidin nhat dinh hiru dung dé diéu tri, phong ngira, kim ham, lam

thuyén giam, hodc tiéu trir mam bénh va/hodc triéu chimg bénh do ky sinh trung
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gdy ra, nhu bénh nhiém ky sinh tring leishmania, b¢nh nhiém ky sinh tring
trypanosomia chau Phi ¢ nguoi, va bénh Chagas.

WO 2014/151630 va US 2014/0275013 md ta cac hop chét nhat dinh hitu
dung dé diéu tri, phong nglra, kim hdm, lam thuyén gidm, hodc ti€u trur mam
bénh va/hoic tridu chimg bénh do ky sinh tring gay ra, nhu bénh nhiém ky sinh
tring leishmania, bénh nhiém ky sinh trung trypanosomia chau Phi ¢ nguoi, va
bénh Chagas.

WO 2015/095477 va US 2015/175613 mé ta cac hop chat
[1,2,4]triazolo[1,5-a]pyrimidin nhét dinh hiru dung dé diéu tri, phong ngira, kim
ham, 1am thuyén giam, hodc tiéu tru mam bénh va/hodc triéu chimg bénh do ky
sinh tring gay ra, nhu bénh nhiém ky sinh trung leishmania, b¢nh nhiém ky sinh
trung trypanosomia chau Phi ¢ nguoi, va bénh Chagas.

US 2008/0039457 md ta cac hop chét [1,2,4]triazolo[4,3-b][1,2,4triazin
nhét dinh hitu dung trong viéc diéu tri bénh ung thu va cac bénh khéc lién quan
dén su loan diéu hoa con dudng kinaza.

Ban chit k¥ thuit ciia sang ché

Sang ché d& cap dén hop chat c6 cong thirc (I), hodc mudi cua nd,

R

R4

@
trong do:
A la CH;

A, dugc chon tir CRy3 va N;
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R; duogc chon tir Ci-Cealkyl, Cs;-Coxycloalkyl, Cy-Csheteroxycloalkyl,
phenyl, Cs-Cgheteroaryl, Ci.Cealkoxy, -OC;-Crxycloalkyl va NRioaRi0p; trong do
Cs-Crxycloalkyl, Cs-Crheteroxycloalkyl, phenyl, Cs-Cgheteroaryl va -0C;s-
Crxycloalkyl tuy ¥ dugc thé bing mot dén ba nhém ddc 1ap dugc chon tir
hydroxy, metoxy, Ci.Csalkyl va halo;

L, 13 nhém lién két duoc chon tir -C(O)- va -S(O)a-, trong d6 n 13 1 dén 2;
R; duoc chon tir hydro, halo, metyl, metoxy va xyano;

R4 duoc chon tir hydro, halo, metyl, metoxy va xyano;

R, duoc chon tir hydro, halo, Ar, Cy, X, NRs.Rs, va-C(O)-Ris;

Ar dugc chon tir phenyl va Cs-Cgheteroaryl, mdi trong sb ching tuy y

duoc thé bing mot dén ba nhém ddc 1ap dugc chon tir halo va -L,-Ry;

L, 14 nhém lién két duge chon tir lién két, -(CHo)m-, -O(CHz)n-, -Co-
Caalkenyl-, -OC,-Caalkenyl-, -(CHa),-NH-(CHa)g-, va ~(CH2),C(O)-(CHa)g-;
trong dom lal dén4vapvaqdoclaplao dén 4;

R; duge chon tir hydro; hydroxy; NRs.Rss; Cs-Crheteroxycloalkyl tuy y
duge thé bing mot hodc hai nhém Ci-Csalkyl; Cs-Crxycloalkyl; Ci-Cealkoxy tiy
¥ dugc thé bing mét nhom NRi4:R 14; va phenyl tiy y duoc thé bang mat dén ba

nhém ddc 1ap duge chon tlr halo, metoxy va metyl;

Cy dugc chon tir C;3-Coxycloalkyl, C4-Crheteroxycloalkyl, Cs-
C;xycloalkenyl va Cs-Csheteroxycloalkenyl, mdi trong sb ching tly y duge thé
bing mét dén ba nhém doc 1ap duoc chon tir Ci-Csalkyl, Cy-Csalkoxy, Cy-
C-heteroxycloalkyl, NR12R11v, =O, -C(O)-Rys va -C(O)O-Ris;

X duge chon tir Ci-Cealkyl, Co-Cealkenyl va C;-Cealkoxy, mdi trong s6
chung tuy y dugc thé bang mot dén ba nhom ddc 1ap duge chon tir hydroxy,
metoxy, halo, NRjRiz va  Cs-Crheteroxycloalkyl,  trong do Cs
C-heteroxycloalkyl ty y dugc thé bang mot dén ba nhom C;-Csalkyl;

Rs, duoc chon tir hydro; Ci-Cealkyl tiry y duoc thé bang mot nhom duge

chon tir Ar va Cy; -C(0)-Ry; -C(0O)-ORy; va -SO,-Ry;
-10-
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Rsp, dugc chon tir hydro va Ci-Csalkyl;
Rsa va Ry, ddc 1ap duge chon tir hydro va C-Csalkyl;

Ry dugc chon tir C;-Cgalkyl, C3-Csxycloalkyl, Cy4-Crheteroxycloalkyl,
phenyl va Cs-Cgheteroaryl;

Ri0a V& Rigp d0c 1ap duoc chon tir hydro va Cy-Csalkyl;
Ri1a va Ripp d6c 18p duoc chon tir hydro va Ci-Csalkyl;
R, duge chon tir hydro, halo va metyl;

Ry3 duge chon tir hydro, Ci-Csalkyl, -C(O)-C4-Crheteroxycloalkyl, -C(O)-
C1-Csalkyl va -C(O)-C3-Crxycloalkyl;

R 32 va Ry3p ddc 18p duge chon tir hydro va Ci-Csalkyl;
Ri4a va Rigp doc 1ap dugce chon tir hydro va Ci-Csalkyl; va

Ry;s duge chon tir Ci-Cealkyl, Ar, Cs-Crxycloalkyl va Ca-
Csheteroxycloalkyl.

Séang ché con d& cap dén hop chét c6 cong thirc (I), hodc mubi dugce dung
ctia no.

Séang ché ciing d& cap dén hop chét c6 cong thire (I) ma la:

Sang ché con d& cap dén duoc phdm chta (a) hop chit cé cong thirc (1),

hodc mudi duge dung cia nd, va (b) ta duge duge dung.

Séng ché con d& cap dén td hop bao gdm (a) hop chit c6 cong thic (D),
hogic mudi duoe dung cia nd, va (b) it nhat mot thudc didu tri bd sung.
Séang ché con d& cap dén hop chét c6 cong thitc (1), hodc mudi duoc dung

cta nd, dung dé diéu tri bénh.
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Séang ché con dé cap dén hop chét cé cong thtc (1), hodc mudi duge dung
cta n6 dung dé diéu tri hodc ngin nglra bénh nhiém ky sinh tring duoc chon tir
bénh Chagas, bénh nhiém ky sinh tring trypanosomia chau Phi ¢ ngudi va bénh
nhiém ky sinh tring leishmania. Theo mgt phuong an, bénh nhiém ky sinh tring
12 bénh nhiém ky sinh tring leishmania. Theo mdt phuong 4n, bénh nhiém ky
sinh tring leishmania 12 bénh nhiém ky sinh tring eishmaniasis ndi tang. Theo
mot phuong an khac, bénh nhiém ky sinh trung 12 bénh Chagas. Theo mdt
phuong an khéc, bénh nhiém ky sinh trang 1a bénh nhiém ky sinh trung

trypanosomia chau Phi & nguoi.

Sang ché con mé ta viéc st dung hop chét c6 cong thire (I), hodc mubi
duge dung cia nd, dé san xuét thube dé didu tri hodc phong nglra bénh nhiém ky
sinh trung dugc chon tir bénh Chagas, bénh nhiém ky sinh tring trypanosomia
chau Phi & ngudi va bénh nhiém ky sinh tring leishmania. Theo mdt phuong an,
bénh nhiém ky sinh tring 13 bénh nhiém ky sinh trang leishmania. Theo mot
phuong an, bénh nhiém ky sinh trung leishmania 1a bénh nhiém ky sinh tring
eishmaniasis noi tang. Theo mdt phuong an khac, bénh nhiém ky sinh tring 1a

bénh Chagas.

Sang ché con mb ta phuwong phap diéu tri hoic phong ngira bénh nhiém
ky sinh tring dugc chon tir bénh Chagas, bénh nhiém ky sinh trung
trypanosomia chiu Phi ¢ nguoi va bénh nhiém ky sinh tring leishmania, phuong
phép nay bao gdm viéc stt dung cho dong vét co vu can diéu tri st dung luong
htu hiéu didu tri ctia hop chat co cong thic (I), hodc mudi dugc dung cta nd.
Theo mot phuong 4n, dong vat c¢6 va 12 ngudi. Theo mét phuong 4n khéc, bénh
nhiém ky sinh trung leishmania 1a bénh nhiém ky sinh tring eishmaniasis ndi
tang. Theo mét phuong an khéac, bénh nhiém ky sinh trung 1a bénh Chagas.

Séang ché con dé cdp den hop chat c6 cong thire (IA), hodc mudi cia no,
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dA)
trong do:
A;la CH;
A, duogc chon tir CRj3 va N;

R; dugc chon tir Ci-Cgalkyl, C;-Crcycloalkyl, Cs-Crheterocycloalkyl,
phenyl, Cs-Csheteroaryl, Ci.Csalkoxy, -OC3-Crcycloalkyl va NRjoaRiob; trong do
Cs-Creycloalkyl, Cs-Crheterocycloalkyl, phenyl, Cs-Ceheteroaryl va -OCs-
Crcycloalkyl tuy y dugc thé bang modt dén ba nhém dugc chon tir hydroxy,
metoxy, C;.Csalkyl va halo;

L, 14 nhém lién két duoc chon tir -C(O)- va -S(O)y-; trong dé n 14 1 dén 2;

R3 dugc chon tir hydro, halo, metyl, metoxy va xyano;

R4 duoc chon tir hydro, halo, metyl, metoxy va xyano;

R, dugc chon tir hydro, halo, Ar, Cy, X va NRsaRsp;

Ar duoc chon tir phenyl va Cs-Cgheteroaryl, mdi trong sb6 ching tuy y
duoc thé b.%mg mot dén ba nhom ddc 14p duge chon tir NRgReb va -Lo-R7;

L, 12 nhém lién két dugc chon tir lién két, -(CH2)m-, “O(CH2)p-, -Co-
Cjalkenyl- va -OC,-Cqalkenyl-; trong dé m 1a 1 dén 4;

R; dugc chon tir hydro, Cs-Csheteroxycloalkyl, Cs-Csxycloalkyl, Ci-
Csalkoxy, hydroxy va NRg.Rsp;

Cy dugc chon tr Cs3-Csxycloalkyl, C4-Crheteroxycloalkyl, Cs-

Csxycloalkenyl va Cs-Csheteroxycloalkenyl, mdi trong sb ching tiy y duge thé
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bing mot dén ba nhém ddc 1ap duge chon tir Ci-Csalkyl, C4-Crheteroxycloalkyl
va NR11aR110;

X duoc chon tir Ci-Cealkyl, C,-Cealkenyl va Ci-Cesalkoxy, mdi trong sb
chung tuy y dugc thé bang mot dén ba nhém doc 1ap dugc chon tir hydroxy,
metoxy, halo va Cy-Crheteroxycloalkyl, trong d6 Cs-Crheteroxycloalkyl tuy y
duoc thé béng mdt dén ba nhém C,-Csalkyl;

Rs, duoc chon tir hydro, Ci-Cealkyl, -C(O)-Ry, -C(O)-ORy va -SOz-Ry;
Rsp, duoc chon tir hydro va Ci-Csalkyl;

Rea va Rgp d0c 1ap duge chon tir hydro va Cy-Csalkyl;

Rga va Rgy, ddc 1ap duoc chon tir hydro va Ci-Cealkyl;

Ro dugc chon tir Ci-Cealkyl, C;-Csxycloalkyl, C4-Crheteroxycloalkyl,
phenyl va Cs-Cgheteroaryl;

Rioa va Rygp doc 14p duge chon tir hydro va Cy-Csalkyl;
Ri1a va Ry doc 14p dugce chon tir hydro va Ci-Csalkyl;
R, dugce chon tir hydro, halo va metyl; va

Ri3 dugce chon tir hydro va Ci-Csalkyl.

Séng ché con dé cap dén hop chét c6 cong thirc (IA), hodc mubi dugc

dung cua no.

Sang ché cling d& cap dén hop chét c6 cong thirc (IA) ma la:
BOW!
N N
O R,
(N
0/7

Sang ché con dé cap dén dugc phim chira hop chét c6 cong thic (1A),
hoiic mudi dugc dung ctia né. Theo d6, sang ché con dé cap dén duoc phim

chtra hop chét c6 cong thic (IA), hodc mudi dugc dung cta nd. Sang ché con dé
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cap dén dugc phim chua (i) hop chét c6 cong thic (IA), hoic mubi duge dung

cda no, va (ii) ta dugc dugc dung.

Sang ché con d& cap dén t6 hop bao gdm (a) hop chét c6 cong thic (TA),

hodc muodi dugce dung cia no, va (b) it nhat mot thuoe diéu tri bo sung.

Sang ché con dé cap dén hop chét c6 cong thirc (IA), hoic mudi duge
dung cta nd, dung dé diéu tri bénh. Theo mot khia canh khéc, séng ché dé xuét
hop chat c6 cong thirc (I), hoic mudi dugc dung clia no, ding dé diéu trj bénh,

viée diéu tri bénh nay 1a cho ngudi hodc thi y.

Ngoai ra, séng ché con mé ta phuong phap didu tri hodc phong nglra bénh
nhiém ky sinh tring, vi du bénh Chagas, bénh nhiém ky sinh tring trypanosomia
chau Phi & ngtroi, bénh nhiém ky sinh tring trypanosomia chau Phi ¢ dong vat
hodc bénh nhi®m ky sinh tring leishmania, cu thé 12 bénh nhiém ky sinh tring
leishmaniasis ndi tang, phuong phép nay bao gbm viéc cho dong vat c6 vi can
diéu tri sir dung luong hiru hidu diéu tri ctia hop chat c6 cong thie (IA), hodc
mudi duoc dung ctia nd. Theo mdt khia canh, dong vat c6 vu 1a nguoi. Theo do,
sang ché mé ta phuong phap diéu tri hodc phong ngira bénh nhiém ky sinh tring
duoc chon tir bénh Chagas, bénh nhiém ky sinh trung trypanosomia chiu Phi &
nguoi va bénh nhiém ky sinh trung leishmania, phuong phap nay bao gbm viée
cho ddng vét c6 via can didu tri st dung luong hitu hidu didu tri cta hop chat 6
cong thic (IA), hosic mudi dugce dung ctia nd. Theo mdt phuong an, dong vét cb
vi 14 ngudi. Theo mot phuwong 4n, bénh nhiém ky sinh trung 1 bénh nhiém ky
sinh trung leishmania. Theo mdt phuong an khéc, bénh nhiém ky sinh tring
leishmania 13 bénh nhiém ky sinh tring eishmaniasis ndi tang. Theo mdt phuong
an khac, bénh nhiém ky sinh tring 12 bénh Chagas. Theo mét phuong 4n khac,
bénh nhiém ky sinh tring 14 bénh nhiém ky sinh tring trypanosomia chau Phi &
nguoi.

Theo mdt khia canh khac, sang ché dé xuét hop chat c6 cong thirc (1A),
hodc mudi duge dung cua né, ding dé diéu tri bénh nhiém ky sinh tring, vi du

bénh Chagas, bénh nhiém ky sinh tring trypanosomia chau Phi & nguoi, bénh
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nhiém ky sinh tring trypanosomia chau Phi ¢ dong vét hodc bénh nhiém ky sinh
trung leishmania, cu thé 13 bénh nhiém ky sinh tring leishmaniasis ndi tang.
Theo d6, sang ché con d& cap dén hop chét c6 cong thirc (TA), hodc mudi duge
dung cta n6 ding dé diéu tri hoic ngin nglra bénh nhiém ky sinh trung duoc
chon tir bénh Chagas, bénh nhiém ky sinh tring trypanosomia chau Phi & ngudi
va bénh nhiém ky sinh trung leishmania. Theo mdt phuong 4n, bénh nhiém ky
sinh tring 13 bénh nhiém ky sinh tring leishmania. Theo mdt phuong 4n, bénh
nhiém ky sinh tring leishmania 13 bénh nhiém ky sinh tring eishmaniasis ni
tang. Theo mot phuong an khac, bénh nhiém ky sinh tring 1a bénh Chagas. Theo
mdt phuong 4n khac, bénh nhiém ky sinh tring la bénh nhiém ky sinh tring

trypanosomia chau Phi & nguoi.

Theo mot khia canh khéc, sang ché md ta viéc st dung hop chét c"() cong
thirc (IA), hodc mubi duge dung ctia nd, trong viéc san xuét thudc diéu tri hoic
phong ngira bénh nhiém ky sinh trung, vi du bénh Chagas, bénh nhiém ky sinh
tring trypanosomia chau Phi ¢ nguoi, bénh nhiém ky sinh trung trypanosomia
chau Phi & dong vét hoac bénh nhiém ky sinh tring leishmania, cu thé 13 bénh
nhiém ky sinh tring leishmaniasis ndi tang. Theo dd, sang ché con mo ta viée st
dung hop chét c6 cong thirc (IA), hodc mudi duoc dung cta né, dé san xut
thubc didu tri hodc phong nglra bénh nhiém ky sinh tring dugc chon tir bénh
Chagas, bénh nhiém ky sinh tring trypanosomia chau Phi & ngudi va bénh
nhiém ky sinh tring leishmania. Theo mdt phuwong 4n, bénh nhiém ky sinh tring
12 bénh nhiém ky sinh trung leishmania. Theo mét phuong én, bénh nhiém ky
sinh tring leishmania 13 bénh nhiém ky sinh trung eishmaniasis ngi tang. Theo
mot phuong an khac, bénh nhiém ky sinh tring 14 bénh Chagas. Theo mdt
phuong an khéc, bénh nhiém ky sinh tring 13 bénh nhiém ky sinh tring
trypanosomia chau Phi ¢ nguoi.

MO ta chi tiét sang ché
Theo khia canh thtt nhit, sang ché dé cap dén hop chit c6 cong thuc (1),

hodc mudi cua no:
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Theo khia canh tht hai, sang ché @& cap dén hop chét c6 cong thirc (1A),

hodc mudi duoc dung ctia no.

Cén phai hiéu ring, trong ban mb ta ndy, viéc dé cap dén “hop chat theo

sang ché” c¢6 nghia 12 hop chat c6 cong thirc (I) hodc (IA), hodc mudi cta nod.

Vi hop chit theo sang ché dugc du dinh dé dung trong cac duoc pham, dé
dang hiéu duoc ring n6 duoc tao ra & dang hau nhu tinh khiét, vi du it nhit 13
60% tinh khiét, thich hop hon néu it nht 1a 75% tinh khiét va tot hon 13 it nhat
13 85% tinh khiét, diic biét néu it nhét 1a 98% tinh khiét (% la tinh theo trong
luong/trong luong). Cac ché phdm khong tinh khiét ctia hop chét theo sang ché
¢6 thé duge st dung dé didu ché cac dang tinh khiét thich hop dugc sit dung
trong céc duoc phim; cac ché phim it tinh khiét cua céc hop chat nay phai chta
hop chét theo séng ché hodc mudi dugce dung ciia n6 véi lugng it nhat 13 1%,

thich hop hon néu it nhét 1a 5% va tot hon 14 tir 10 dén 59%.

Theo mot khia canh, sang ché dé cap dén hop chét c¢6 cong thie (I) hodc
(IA) 6 dang bazo ty do. Theo mdt khia canh khac, sang ché d& cap dén mudi
duoc dung ctia hop chét ¢ cong thire (I) hodc (1A).

Mudi ctia cdc hop chit ¢é cong thire (I) hodc (IA) bao gdm cac mudi dugc
dung va cac mudi ma khong dugc dung nhung c6 thé hiru dung trong viéc diéu
tri céc hop chét c6 cong thie (I) hodc (IA) va cdc mudi duge dung cia nd. Céc

muodi co thé thu dugc tir cac axit hodc cic bazo v co hodc hitu co nhat dinh.
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Céc vi du vé& cac mubi 1a cadc muoi duge dung. Cac mudi duogc dung bao
gbm cac mudi cdng axit. D can nhac cic mudi thich hop, xem tai liéu Berge et

al., J. Sci., 66:1-19 (1977).

Céc vi du vé cic mubi cong axit dugc dung cua hop chét c6 cong thie (1)
hodc (IA) bao gdm cac mudi v6i cac axit vd co nhu axit clohydric, axit
bromhydric, axit orthophosphoric, axit nitric, axit phosphoric, hodc axit sulfuric,
ho#ic véi céac axit hitu co nhu, vi du, axit metansulphonic, axit etansulphonic,
axit p-toluensulphonic, axit axetic, axit propionic, axit lactic, axit xitric, axit
fumaric, axit malic, axit sucxinic, axit salixylic, axit maleic, axit
glyxerophosphoric, axit tartaric, axit benzoic, axit glutamic, axit aspartic, axit
benzensulphonic, axit naphtalensulphonic nhu axit 2-naphtalensuphonic, axit

hexanoic hodc axit axetylsalixylic.

Theo mot khia canh cia sang ché, hop chét c6 cong thie (1) hodc (IA) 1a
& dang mudi cla axit clohydric, axit bromhydric, axit orthophosphoric, axit

nitric, axit phosphoric, hoéc axit sulfuric.

Céc vi du vé cic mudi cong bazo vd co dugc dung clia hop chét c6 cong
thite (I) hodic (IA) bao gdm céc mudi cia amoni, canxi, dong, sat (I1D), sét (10),

lithi, magié, mangan (III), mangan (II), kali, natri, kém va tuong tu.

Muéi ctia hop chit cé cong thirc (I) hodc (IA) c6 thé ton tai & tat ca cac

dang dong phan 1ap thé va khong lap thé.

Céac mudi c6 thé duge tao ra bang cach st dung cac ky thuat da biét 15
trong linh vuc nay, vi du bng céc két tia tir dung dich, sau do loc, hodc bang

cach cho bay hoi dung moi.

Cac mubi c6 thd duoc diéu ché tai chd trong qua trinh tach va tinh ché
cubi cung, hoic bang cach cho hgp chét da duge tinh ché & dang bazo tu do tac
dung riéng ré véi axit hodc bazo thich hop, mét cach tuong mg. Mudi c6 thé két
tua tir dung dich va dugc thu gom bang cach loc hodc c6 thé duoc thu hoi béng

c4ch lam bay hoi dung moi.
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Thong thuong, mudi cong axit duoc dung ¢ thd duogc tao ra bang cach
cho hop chét ¢ cong thirc (I) hodc (IA) phan Gmg v6i axit thich hop (nhu cac
axit bromhydric, clohydric, sulfuric, maleic, p-toluensulphonic, metansulphonic,
naphtalensulphonic hodc sucxinic), tlly y trong dung mdi thich hop nhu dung
mdi hitu co ching han dé tao ra mudi ma thuong duoc tich bang cach két tinh

hodc loc chéng han.

Hop chét ¢6 cong thie (1) hodc (TA) cling c6 thé duoc didu ché & dang N-

oxit.

CAn phai hiéu rang nhiéu hop chét hitu co c6 thé tao ra cac phirc chat véi
cac dung méi trong d6 ching dugc tham gia phan Umg hodc tir d6 ching duogc
két taa hodc két tinh. C4c phirc chét nay dugc goi la “céc solvat”. Vi dy, phuc
chat voi nude duoce goi 1a “hydrat”. Cac dung moi c6 cac diém sbi cao va/hodc
cac dung moi ¢ xu hudng cao tao ra cac lién két hydro nhu nuéc, etanol, rugu
iso-propyl, va N-metyl pyrolidinon c6 thé duoc sir dung dé tao ra c4c solvat. Céc
phuong phéap xéc dinh solvat bao gbm, nhung khong chi gi6i han &, NMR va vi
phan tich. Theo d6, cac hop chét ¢ cong thire (T) hogc (IA) ¢6 thé tdn tai ¢ dang
solvat. Nhu duoge st dung & ddy, thuét ngit solvat bao ham cic solvat cua ca hop

chét bazo tu do cling nhu mudi bat ky cuia no.

Céc hop chit nhét dinh theo sang ché chira cac nguyén tir khong doi xting
va vi vay c6 thé tn tai & mot hoc nhidu (it nhat mdt) dang dong phén 1ap thé.
Séng ché bao ham tht ca cac chat dong phan 1ap thé ctia cac hop chét theo séng
ché, k& ca céac chét ddng phan quang, & dang céc chét déng phan 1ap thé riéng r&
hodc & dang cac hon hop cua chung, ké ca cac bién thé triét quang. Chét dong
phén 14p thé bt ky c6 thé chira chit dong phan 18p thé bat ky khac voi luong it
hon 10% trong luong, vi du it hon 5% trong luong, hodc it hon 0,5% trong
lugng. Vi duy, chit déng phan quang bat ky ¢ thé chia chit ddi nguoc
(antipode) véi lugng it hon 10% trong luong, vi du it hon 5% trong lugng, hodc
it hon 0,5% trong lugng. Trir phi c6 quy dinh khac (vi du khi hoa lap thé tuyét

d6i duoc thé hién), dbi véi cac hop chét theo sang ché ma c6 it nhét 12 mot tam
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1&p thé, va do dé cd thé tao ra cac chét dong phan déi hinh, hop chét nay c6 thé
chita hdn hop gdm céc chét ddng phan ddi hinh, vi du hdn hop c6 ty 18 1:1 cla
c4c chét ddng phan d6i hinh, tic 1a hén hop triét quang ctia cac chét ddng phan
dbi hinh. Hdn hop cac cht déng phan dbi hinh nay c6 thé dugc tach bing cach
sit dung céc k§ thuét thong thuong nhu HPLC khong ddi xtmg. Déi véi chat
ddng phan ctia hop chét theo séng ché ma héa lap thé tuyét dbi ctia nd dugc dé
cap hodic cc chit ddng phan dugc md ta theo cach khac 1a chat ddng phén doi
hinh duy nhét, thi chat ddng phan d& ndi ctia hop chit theo sang ché c6, theo mot
phuong an, it nhét 13 80% e.e. Theo mot phuong an khéc, chat ddng phan néu
trén clia hop chit theo sang ché co it nhét 1a 90% e.e., vi du it nhat 1a 95% e.e.
Theo mét phuong 4n khéc, chét dong phan da néu cua hop chét theo sang ché

twong tmg v6i it nhét 12 98% e.e, vi du it nht 14 99% e.e.

Céc hop chét theo sang ché c6 thé 1a & dang tinh thé hogic v6 dinh hinh.
Ngoai ra, mét sb trong sd cac dang tinh thé cta cac hop chit theo sang ché c6
thé tn tai & dang da hinh, tit ca cic dang nay déu nam trong pham vi cla sang
ché. Dang da hinh hoic cdc dang dn dinh vé& mit nhiét dong nhét ctia cac hop
chét theo séng ché 13 c6 tdm quan trong dic biét. Theo mot khia canh ctlia sang

ché, hop cht c6 cong thire (I) hodc (IA) 14 tinh the.

Céac dang da hinh cta cac hop chét theo sang ché co thé dugc dic trung va
phén biét bang cach st dung cic ky thuat phan tich thong thudng, bao gom,
nhung khong chi giéi han &, nhiéu xa bot tia (X-ray powder diffraction (XRPD),
quang phd hdng ngoai (infrared spectroscopy-IR), quang ph6 Raman, phép do
nhiét luong quét vi sai (differential scanning calorimetry-DSC), phép phén tich
nhiét trong (thermogravimetric analysis-TGA) va cong huéng tir hat nhéan trang
théi rdn (solid-state nuclear magnetic resonance - sSNMR).

Céc hop chit ¢6 cong thire (I) hodc (IA) c6 thé tdn tai & dang céc bién thé
ddng vi. Bién thé ddng vi ctia hop cht ¢ cong thic (1) hode (IA), hodc mubi
duoc dung cta no, dugc dinh nghia la bién thé trong d6 it nhit 1a mot nguyén ti

duoc thay thé bang mot nguyén ti c6 cing s6 khéi nhung c6 nguyén tir khéi
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khac véi nguyén tir khéi im thy trong tu nhién. C4c vi du vé céc chit dong vi
ma c6 thé duge két hop vao cic hop chit theo sang ché bao gdm cac chit dong
vi ctia hydro, cacbon, nito, oxy, flo va clo nhu 2H, °H, *C, '*C, "N, 'O, **0, 18R
va 36Cl, tuong ng. Céc bién thé ddng vi nhét dinh ctia hop chat c6 cong thirc (I)
hodc (IA) hodc mudi hodc solvat ciia né, vi du, cic bién thé dc‘A)ng vi trong do
ddng vi phéng xa nhu *H hoic “C duge két hop, 1a hitu ich trong céc nghién
ctru phan phdi trén md cua dugce chit va/hodic co chét. Cac chit dong vi triti hoa,
tire 14 °H, va cacbon-14, tirc 12 1*C, 1a duge déc biét uu tién vi d& diéu ché va dé
phat hién ching. Ngoai ra, viéc thé bang céc chat ddng vi nhu dotori, tic 1a 2H,
6 thé mang lai cac loi ich tri liéu nhét dinh thu dugc tir do én dinh chuyén hoa
cao hon, vi duy, gia ting thoi gian ban hiy in vivo hodc giam yéu cau veé lidu
luong va vi vay co thé duoc wu tién trong mot sd trudng hop. Thong thuong, cac
bién thé ddng vi ciia hop chét c6 cong thirc (I) hodc (IA), hodc mudi duge dung
ctia né, c6 thé duoc didu ché theo céc quy trinh thoéng thuong nhu theo céc
phuong phap minh hoa hodc theo cdc quy trinh didu ché dugc mé ta trong phan
vi du didu ché duéi day bing cach sir dung céc bién thé dong vi thich hop cla

cac chit tham gia phan tng thich hop.

T phin trén cn phai hidu ring cac hop chat c6 cong thire (I) hoge (IA)
va cac mudi ctia né c6 thé ton tai & dang céc solvat, cac hydrat, cac chét dong

phén va céac dang vo6 dinh hinh.

Ngudi ¢ hiéu biét trung binh trong linh vuc nay can phai hiéu ring cac
dAn xut nhét dinh cta cac hop chét ¢6 cong thic (I) hodc (IA), trong khi khong
nht thiét phai c6 hoat tinh dugc Iy nhu vay, cé thé dugc st dung va sau d6 dugce
chuyén héa trong co thé dé tao ra céc hop chit c6 cong thic (I) hoac (IA) ma
cac hop chét ndy 1a c6 hoat tinh duoc ly. Sau day, cac dan xuit nhu vay duoc
goi 12 “céc tidn duge chét”. Theo dé, hop chét c6 cdng thire (I) hodc (TA) c6 thé
tdn tai & dang tién duge chét. Vi du v& cac dan xuét thich hop dugc md t trong
tai liéu Drugs of Today, Volume 19, Number 9, 1983, pp 499 — 538 va trong tai
liéu Topics in Chemistry, Chapter 31, pp 306 — 316 va trong trai liéu “Design of

Prodrugs” cua H. Bundgaard, Elsevier, 1985, Chapter 1.
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Thuét nglr va dinh nghia

Nhu dugce st dung trong ban mo ta nay d6i véi cong thie (IA), thuat nglt
“C1-Céalkyl” c¢6 nghia la nhém hydrocacbon no mach thing hodc mach nhanh
(alkyl) chira it nhét 1a mot, va nhidu nhét 14 séu, nguyén tir cacbon. Céc vi du v&
C1.Cealkyl bao gdém, nhung khong chi gi6i han &, metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, pentyl, neopentyl, hodc hexyl.

Nhu duge st dung & ddy dbi véi cong thie (IA), thuat ngit “Ci.Csalkyl”
cd nghia la alkyl mach théng hodc mach nhanh chua it nhat mot va nhiéu nhét ba
nguyén tr cacbon. Céc vi du vé C,.Csalkyl bao gdm metyl, etyl, n-propyl va
isopropyl.

Nhu dugc st dung & day dbi véi cong thic (IA), thuat nglt “Co-
Cealkenyl” c6 nghia 12 nhém hydrocacbon khong no mach thing hodc mach
nhanh, chira it nhat hai va nhidu nhit sdu nguyén tir cacbon, trong d6 nhom
hydrocarbon ¢6 mdt hodc nhiéu vi tri khong no, mdi trong sd chung c6 mit duéi
dang mot lién két doi. Céc vi du vé C,-Cealkenyl bao gdm, nhung khong chi gidi
han &, etenyl (-CH=CH-), propenyl (-CH,-CH=CH-), isopropenyl, butenyl,
pentenyl, hexenyl, 1-propenyl, 2-butenyl va 2-metyl-2-butenyl.

Nhu dugc st dung & day dbi v6i cong thuc (IA), thudt ngit “-Co.
C,alkenyl-” ¢6 nghia 1 gbc hoéa tri hai (hoat dong nhu 1a nhom lién két) cia Co.
Cialken, ma 1a nhém hydrocacbon khong no mach thing hodc mach nhanh, chta
it nhét hai va nhiéu nhit bén nguyén tit cacbon, trong d6 nhom hydrocarbon c6
mot hodc nhiéu vi tri khéng no, mdi trong s6 chung c6 mit dudi dang mot lién
két doi. Cac vi du vé -C».Cjalkenyl- bao gém, nhung khong chi gi6i han o,
-etenyl-, -propenyl- va -isopropenyl-.

Nhu dugc st dung & ddy dbi véi cong thic (IA), thuét ngit “-OC».
Cjalkenyl-” c6 nghia la gbc hoéa tri hai (hoat ddng nhu 1a nhom lién két) cua O-
C,.Caalken, trong d6 C,.Cjalken 13 nhu dugc dinh nghia & day, va trong do mot

trong sb cac gdc nay 14 trén nguyén tir oxy va goc kia 1 trén mot trong s6 cac
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nguyén tir cacbon. Cac vi du vé -0C,.Cqalkenyl- bao gbdm, nhung khong chi gidi
han &, -Oetenyl-, -Opropenyl- hodc -Oisopropeny]l-.

Nhu dugc st dung & day d6i voi cong thirc (TA), thuat ngir “C;-Cealkoxy”
c¢6 nghia 1a nhém OC;-Cealkyl mach théng hodc mach nhénh chira it nhét mot va
nhidu nhét su nguyén t cacbon. Cac vi du vé C;-Cealkoxy bao gbém, nhung
khong chi giéi han &, metoxy, etoxy, n-propoxy, iSOpropoxy, butoxy, isobutoxy,

pentoxy va hexoxy.

Nhu dugc st dung & day dbi voi cong thuc (TA), thudt nglt “Cs.
Cyxycloalkyl” c6 nghia la vong carboxyclic no khong thom chura it nhit mot va
nhiéu nhét bay nguyén tir cacbon. Cac vi du vé c4ac nhom C;.Crxycloalkyl bao

gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Nhu duoc st dung & diy dbi véi cong thic (IA), thudt nglt “Cs.
C-xycloalkenyl” c6 nghia 1a vong carboxyclic khong no chua it nhét nim va
nhidu nhét bay nguyén ti cacbon. Cac vi du vé cac nhom C4.Crxycloalkenyl bao

gbm xyclopentenyl, xyclohexenyl va xycloheptenyl.

Nhu duoc st dung & day dbi voi cong thuc (TA), thudt ngt “-OCs.
Coxycloalkyl” c6 nghia 1a nhom C5.Crxycloalkyl, nhu duge dinh nghia ¢ day,
duoc lién két véi nguyén tir oxy, nguyén tlr oxy nay c¢6 gbc tao thanh diém lién
két cia nhom -OC;.Crxycloalkyl. Cac vi du vé cac nhom -OC;.Crxycloalkyl bao
gdbm xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy va
xycloheptyloxy.

Nhu duoc st dung & ddy ddi véi cong thac (IA), thudt nglt “Ca
Csheteroxycloalkyl” c¢6 nghia 1a vong no chua it nhit bdn va nhidu nhat bay
nguyén ti, ma bao gdm mdt hoic nhiéuy, vi du hai nguyén tir di vong dugc chon
tr nito, oxy va luu huynh. Céc vi du vé cac nhém C4.Crheteroxycloalkyl bao
gbm, nhung khong chi giéi han o, tetrahydrofuranyl tetrahydropyranyl,
tetrahydrothiopyranyl, pyrolidinyl, tetrahydrothiophenyl, piperidinyl,
piperazinyl, morpholinyl, 1,4-dioxanyl, thiomorpholinyl, 1,4-oxathianyl, 1,4-
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dithianyl, dioxepanyl, azepanyl, oxepanyl va diazepanyl. Diém lién két ciia phan

con lai vio phén tir ¢6 thé 1a nguyén tir cacbon hodc nito thich hop bat k.

Nhu duoc st dung & day dbi véi cong thic (IA), thuat ngit “Cs-
C;heteroxycloalkenyl” ¢6 nghia 1a vong khong no khong thom cha it nhét nim
va nhiéu nhit bay nguyén ti, ma bao gdm mot hodc nhiéu, vi du hai nguyén ti
di vong duoc chon tr nito, oxy va luu huynh. Cac vi du vé cac nhom Cs-
Crheteroxycloalkenyl bao gdm, nhung khong chi gi6i han &, dihydropyranyl,
dihydrofuranyl, dihydrothiophenyl, pyrolinyl, azepinyl, oxepinyl, thiepiny,
dioxepinyl, dihydropyrolyl, dihydropyrazolyl, dihydroimidazolyl,
dihydrooxazolyl, dihydrothiazolyl va dihydrothiopyranyl.

Nhu duge st dung & diy dbi véi cong thuc (IA), thuat nglt “Cs.
Ceheteroaryl” @& cap dén vong thom chira nam hodic sau nguyén tir khac loai
duoc chon tir N, O va S. Céc vi du vé cac nhom Cs.Cgheteroaryl bao gém, nhung
khong chi giéi han &, furanyl, thiophenyl, pyrolyl, pyridyl, pyrimidyl,

imidazolyl va isoxazolyl.

Nhu duoc st dung & day dbi vé6i cong thice (IA), thuét ngir “halo” dung
d8 chi flo (F), clo (Cl), brom (Br) hodc i6t (I).

Nhu duoc st dung trong ban mo ta nay d6i véi cong thire (I), thudt ngit
“C,-Cealkyl” c6 nghia 12 nhom hydrocacbon no mach thdng hodc mach nhanh
(alkyl) chira it nh4t 1a mét, va nhiéu nhét 1a séu, nguyén tir cacbon. Céc vi du vé
Ci-Cealkyl bao gdm, nhung khong chi giéi han o, metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, pentyl, neopentyl, hodc cac hexyl.

Nhu duoc st dung & day dbi véi cong thue (1), thuét ngir “Ci.Csalkyl” c6
nghia 1a alkyl mach théng hozc mach nhanh chua it nhAt mdt va nhiéu nhat ba
nguyén ti cacbon. Cac vi du vé C1.Csalkyl bao gdm metyl, etyl, n-propyl va
isopropyl.

Nhu duoc st dung & ddy d6i voi cong thue (1), thuat ngit “C,-Cealkenyl”
c¢6 nghia 1a nhém hydrocacbon khong no mach thang hodc mach nhénh, chira it

nhat hai va nhidu nhét sdu nguyén tir cacbon, trong d6 nhém hydrocarbon co6
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mot hodc nhiéu (it nhit mét) vi tri khéng no, mdi trong s6 chung c6 mit dudi
dang mot lién két doi. Cac vi du vé Co-Cealkenyl bao gom, nhung khong chi giéi
han &, etenyl (-CH=CH-), propenyl (-CH-CH=CH-), isopropenyl, butenyl,
pentenyl, hexenyl, 1-propenyl, 2-butenyl va 2-metyl-2-butenyl.

Nhu dugce st dung & day dbi véi cong thire (I), thuat ngit “-C,.Cyalkenyl-”
c6 nghfa 13 gbc héa tri hai (hoat dong nhw 1a nhém lién két) cta Ca.Caalken, ma
14 nhém hydrocacbon khéng no mach théng hodc mach nhénh, chira it nhét hai
va nhidu nhét bén nguyén tir cacbon, trong d6 nhém hydrocarbon c6 mdt hodc
nhidu (it nhat mét) vi tri khéng no, mdi trong s6 chiing c6 mat dudi dang mot
lien két doi. Céc vi du vé -C,.Csalkenyl- bao gdm, nhung khong chi giéi han 6,
-ethenyl-, -propenyl- va -isopropenyl-.

Nhu duge st dung & ddy d&i véi cong thuc (I), thudt ngir “-OC,.
Cjalkenyl-" c6 nghia la gbc hoa tri hai (hoat dong nhu 1a nhom lién két) cua O-
C,.Caalken, trong d6 C,.Cjalken 13 nhu dugc dinh nghia ¢ déy, va trong do mot
trong sb céac gbc nay 1a trén nguyén tr oxy va gbc kia 12 trén mot trong s6 cac
nguyén tu cacbon. Céc vi du vé -OC,.Cqalkenyl- bao gdm, nhung khéng chi gi6i

han &, -Oethenyl-, -Opropenyl- hodc -Oisopropenyl-.

Nhu dugce st dung ¢ day dbi vai cong thie (1), thuét ngir “C;-Cealkoxy”
c6 nghia 1a nhém OC;-Cesalkyl mach théng hoic mach nhanh chira it nhét mot va
nhidu nhét sdu nguyén t cacbon. Céc vi du vé C;-Cealkoxy bao gbm, nhung
khong chi gidi han &, metoxy, etoxy, n-propoxy, isopropoxy, butoxy, isobutoxy,
pentoxy va hexoxy.

Nhu dugc st dung & day ddi voi cong thuc (I), thudt nglt “Cs.
Csxycloalkyl” c6 nghia 1a vong carboxyclic no khong thom chira it nhat mot va
nhidu nhit bay nguyén tir cacbon. Cac vi dy vé cac nhom C;.Crxycloalkyl bao
gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Nhu duoc st dung ¢ day ddi v6i cong thuc (I), thuat nglt “Cs.

Coxycloalkenyl” c6 nghia 1a vong carboxyclic khong no chra it nhat nim va
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nhiéu nhét bay nguyén tr cacbon. Cac vi du vé cic nhom C4.Crxycloalkenyl bao

gdm xyclopentenyl, xyclohexenyl va xycloheptenyl.

Nhu dugce st dung & day dbi véi cong thuc (I), thuat ngit “-OCs.
Coxycloalkyl” c6 nghia 1a nhom C3.Crxycloalkyl, nhu dugc dinh nghia & day,
duoc lién két voi nguyén tir oxy, nguyén tir oxy niy c6 goc tao thanh diém lién
két ciia nhém -OC;.Crxycloalkyl. Céc vi du vé cac nhém -OC;.Crxycloalkyl bao
gdm xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy va
xycloheptyloxy.

Nhu duge st dung & day dbi véi cong thic (I), thudt nglt “Ca.
Csheteroxycloalkyl” c6 nghia 1a vong no chura it nhit bdn va nhiéu nhét bay
nguyén tu, trong do it nhét mot trong s6 c4c nguyén ti tao vong 1a nguyén tu
khéac loai duogc chon tir nito, oxy va luu huynh. Céac vi du vé cac nhom Ca.
C-heteroxycloalkyl bao gbém, nhung khéng chi giéi han 0, tetrahydrofuranyl
tetrahydropyranyl, tetrahydrothiopyranyl, pyrolidinyl, tetrahydrothiophenyl,
piperidinyl, piperazinyl, morpholinyl, 1,4-dioxanyl, thiomorpholinyl, 1,4-
oxathianyl, 1,4-dithianyl, dioxepanyl, azepanyl, oxepanyl va diazepanyl. Diém
lien két ctia phan con lai vao phan tir ¢6 thé 1a nguyén tir cacbon hodc nito thich

hop bt ky.

Nhu dugec st dung & day ddi véi cong thue (I), thudt nglt “Cs.
C-heteroxycloalkyl” c6 nghia la vong khong no khong thom chira it nhét 13 nim
va chira nhidu nhéat bay nguyén tu, trong d6 it nhét mot trong sb cac nguyén tir
tao vong la nguyén t khéc loai duge chon tir nito, oxy va luu huynh. Céc vi du
vé& cdc nhom Cs-Crheteroxycloalkenyl bao gbdm, nhung khong chi gi6i han 6,
dihydropyranyl, dihydrofuranyl, dihydrothiophenyl, ~pyrolinyl, azepinyl,
oxepinyl, thiepiny, dioxepinyl,  dihydropyrolyl, dihydropyrazolyl,
dihydroimidazolyl, dihydrooxazolyl, dihydrothiazolyl va dihydrothiopyranyl.

Nhu dugec st dung & day d6i v6i cong thue (1), thudt nglt “Cs.
Ceheteroaryl” dé cép dén vong thom chtra ndm hozc siu nguyén tir tao vong,

trong do it nhit mdt trong sb cac nguyén tir tao vong ndy 1a nguyén tir khac loai
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dugc chon tir nito. oxy va luu huynh. Cac vi du vé cdc nhém Cs.Cgheteroaryl
bao gdm, nhung khéng chi gidi han &, furanyl, thiophenyl, pyrolyl, pyridyl,

pyrimidyl, imidazolyl va isoxazolyl.

Nhu dugc st dung & day dbi véi cong thic (1), thuat ngit “halo” dung dé
chi flo (F), clo (Cl), brom (Br) hodc i6t (I).

Nhu duoc st dung & déy, thuét nglt “khéng no” c6 nghia la c6 mét hodc
nhidu (it nhit mot) lién két doi.

Péi véi cong thie (I), theo mot khia canh clia sang ché, A, 1a N. Theo
mot khia canh khac, Az 1a CRy3. Theo mét khia canh khéc, A, la CH.

Péi voi cong thie (I), theo mot khia canh cta séng ché, Ry 1a Cs-
Crheteroxycloalkyl tuy y duoc thé bang mdt nhém C;.Csalkyl hoac bang mot
ho@ic hai nhém halo. Theo mot khia canh, Ry la pyrolidinyl, oxazolyl hodc
azetidinyl, mdi nhém tiy y dugc thé bang mdt nhém metyl hodc bang mot hoic
hai nhém flo. Theo mdt khia canh, R; 1a pyrolidinyl, difloazetidinyl, hodc
diflopyrolidinyl. Theo mét khia canh khac, R, la pyrolidinyl. Theo mot khia
canh khdac, R 1a 1-pyrolidinyl.

Déi vé6i cong thire (I), theo mot khia canh cla sang ché, L; duoc chon tir

-C(0)- va —S(0),-; trong d6 n 1a 2. Theo mot khia canh khac, L, la -C(O)-.
Pdi voi cong thire (1), theo mdt phuong 4n cua sang ché, Li-R; 1a

o)

X
.
Pdi véi cong thire (1), theo mdt khia canh cla sdng ché, R; dugc chon tir
hydro, halo, metyl va metoxy. Theo mét khia canh khac, Rs 1a hydro hoac halo.
Theo mdt khia canh khac, R3 13 halo. Theo mét khia canh khac, Rs la flo hodc

clo. Theo khia canh khac, R 1a flo. Van theo khia canh khéc, Rj; 1a hydro. Theo
khia canh khac, R; 1a hydro hoéc flo.
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Péi véi cong thic (1), theo mot khia canh ciia séng ché, Ry 13 hydro, halo
hodc metyl. Theo mdt khia canh khac, R4 1a hydro.

Pdi véi cong thie (1), theo mdt khia canh cia sang ché, R; duoc chon tir
flo, clo, metyl, va metoxy, va R4 1a hydro; hodc R4 duoc chon tu flo, clo, va

metyl, va R31a hydro.

Péi v6i cong thire (I), theo mdt khia canh cta sang ché, R, dugc chon tir

hydro, halo, Ar, Cy va X. Theo mot khia canh khéc, R; 1a hydro.

Péi vi cong thirc (I), theo mot khia canh ciia séng ché, R, 1a halo. Theo

mdt khia canh khac, R, 1a flo hodc clo.
Ddi voi cong thire (1), theo mot khia canh cua sang ché, Ry 14 Ar.

Pai voi cong thie (I), theo mét khia canh cla sang ché, Ar dugc chon tir
phenyl va Cs-Csheteroaryl, mdi trong sb chiing ty ¥ dugc thé bang mot nhém

dugc chon tir halo va -L»-Ry.

Ddi vé6i cong thire (I), theo mot khia canh cua sang ché, Ar dugc chon tir
phenyl va Cs-Cgheteroaryl, mdi trong s6 ching tuy ¥ dugc thé bang mdt nhém

ma la -Lz-R7.

Péi véi cong thic (1), theo mot khia canh ciia sang ché, Ar 1a nhém

phenyl tuy y dugc thé. Theo mdt khia canh khac, Ar 1a phenyl khong dugc thé.

Péi véi cong thie (I), theo mot khia canh cua sang ché, Ar 1a Cs-
Ceheteroaryl tuy y dugc thé. Theo mot khia canh, Ar 1 pyridyl tuy y duge thé.
Theo mdt khia canh khac, Ar 1a 2-pyridyl tuy y duge thé. Theo mot khia canh
khac, Ar 14 3-pyridyl tuy y dugc thé. Theo mot khia canh khéc, Ar la 4-pyridyl
tuy y duoc thé. Theo mdt khia canh cua sang ché, Ar 13 Cs-Cgheteroaryl khong

duoc thé.

DPéi vé6i cong thire (1), theo mot khia canh cia sang ché, L, dugc chon tur
lién két, -(CHz)m- vA —O(CHz)n-, trong d6 m 1a 1 dén 4. Theo mdt khia canh
khac, L, 1a lién két. Theo mot khia canh khac, L, 14 -(CHa)m-. Theo khia canh
khéc, L, 12 Co-Caalkenyl-. Theo mot khia canh, m 13 1 dén 3.
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Ddi véi cong thie (I), theo mot khia canh clia sdng ché, R; duge chon tir
hydro, C4-Crheteroxycloalkyl, va Ci-Cealkoxy. Theo mot khia canh khac, Ry 1a
hydro. Theo mdt khia canh khéac, R; 1a C4-Crheteroxycloalkyl, chéng han
morpholinyl. Theo mot khia canh khac, Ry 1a C;-Csalkoxy, chéng han metoxy.

Péi v6i cong thire (I), theo mot khia canh ctia séng ché, R, 1a Cy.

Dbi véi cong thire (1), theo mdt khia canh ctia sang ché, Cy duogc chon tir
C4-Crheteroxycloalkyl va Cs-Crheteroxycloalkenyl, mdi trong sb chung tuy ¥
duoc thé bang mot dén ba nhém C;-Csalkyl.

Déi véi cong thire (1), theo mot khia canh cla sang ché, Cy dugc chon tur
C4-Crheteroxycloalkyl, va Cs-Crheteroxycloalkenyl, mdi trong s6 ching tiy y
dugc thé bing mdt hodc hai nhém doc l4p dugc chon tir Ci-Csalkyl, Ci-
Csalkoxy, =0, —C(O)-R;s va —C(0)O-Rys. Theo mét khia canh khac, Cy dugc
chon tlr C4-C-heteroxycloalkyl, va Cs-Csheteroxycloalkenyl, mdi trong s chiing
tiy y dugc thé bing mot hodc hai nhom Ci-Csalkyl, vi du béng mot hodc hai

nhom metyl.

Pbi véi cong thuc (I), theo mot khia canh cua sang ché, Cy la Cs-
C-heteroxycloalkyl tuy y dugc thé. Theo mot khia canh khac, Cy la Cs-
C-heteroxycloalkyl khong dugc thé. Theo mot khia canh, Cy 1a morpholinyl.
Theo mdt khia canh khac, Cy 1a 4-morpholinyl.

D&i vé6i cong thiae (I), theo mdt khia canh cua sang ché, Cy 1a Cs-
Csheteroxycloalkenyl tiy y dugc thé. Theo mot khia canh khac, Cy la Cq4-
C-heteroxycloalkenyl khong duoc thé.

Péi voi cong thire (I), theo mot khia canh clia sang ché, R, 12 X.

Déi v6i cong thire (1), theo mot khia canh ciia séng ché, X dugc chon tlr
C,-Cgalkyl vi Co-Cealkenyl, mi trong sb ching tiy y dwoc the bing mot dén ba
nhém doc 14p dugc chon tir hydroxy, metoxy, halo va C4-Crheteroxycloalkyl,
trong d6 Cs-Crheteroxycloalkyl tuy y dugc thé bang mot dén ba nhém C;i-
Csalkyl. Theo mot khia canh khéc, X dugc chon tir C;-Cgalkyl va Cr-Cealkenyl,
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mdi trong s6 chung tuy y duoc thé bang mdt nhom dugc chon tir hydroxy,
metoxy, halo va C4-Crheteroxycloalkyl, trong d6 Cy-Crheteroxycloalkyl tuy y
duoc thé bing mot dén ba nhém C;-Csalkyl.

DPéi véi cong thire (I), theo mot khia canh cuia sang ché, X 1a C-Cealkyl
tily ¥ dugc thé. Theo mot khia canh khac, X 1a Ci-Cealkyl duge thé bing mot
nhém hydroxy. Theo mét khia canh khéc, X 1a C;-Cealkyl duoc thé bang mot
nhoém C4-Crheteroxycloalkyl ma tuy y dugc thé bing mot dén ba nhém C;-
Csalkyl. Theo mét khia canh khéc, X 1 ~CH,- dugc thé bang mot nhom Ci-
Csheteroxycloalkyl ma tily ¥ duoc thé bang mot dén ba nhom Cy-Csalkyl. Doi
véi cong thire (I), theo mét khia canh, X 12 ~CH,- duge thé bang mot nhém Ci-
Csheteroxycloalkyl dugc chon tir morpholinyl, piperazinyl va piperidinyl, moi
trong s chung tiy ¥ dugc thé bang mot dén ba nhém C,-Csalkyl, vi du nhém
metyl. Theo mdt khia canh khac, X 1a C;-Cealkyl khong dugc thé.

Péi véi cong thire (I), theo mot khia canh clia sing ché, X 1a C,-Cealkenyl
tiy ¥ duoe thé. Theo mot khia canh khéc, X 1a Cr-Cealkenyl dugc thé bing mot
nhém hydroxy. Theo mét khia canh khac, X 1a C»-Csalkenyl khong duoc thé.

Pdi v6i cong thire (I), theo mot khia canh cla sang ché, Rs, duoc chon tur
hydro va C;-Cealkyl.

Déi véi cong thire (I), theo mot khia canh clia sang ché, Rs, 14 hydro.

Péi voi cong thirc (1), theo mot khia canh clia séng ché, Rga va Rgy doc 18p
duogc chon tir C;-Csalkyl.

Déi voi cong thire (I), theo mot khia canh ciia séng ché, Ry 1a C,-Cealkyl.

Déi véi cong thire (I), theo mot khia canh cla sang ché, Riga va Rygp doc
14p dugc chon tir hydro va metyl.

Péi véi cong thire (I), theo mot khia canh clia sing ché, Riia va Ry ddc
1ap dugc chon tir hydro va metyl.

Péi v6i cong thire (I), theo mot khia canh clia sang ché, Ry, dugc chon tir
hydro va metyl. Theo mét khia canh khéc, Ry, 12 hydro.
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Déi véi cong thire (I), theo mét khia canh ctia séng ché, Ri3 duoc chon tir
hydro, C;-Csalkyl va —C(0O)-Cs-Crheteroxycloalkyl. Theo mét khia canh khac,
Ry3 dugc chon tir hydro, metyl va etyl. Theo mét khia canh khéc, Ri3 1a hydro.

Déi véi cong thie (I), theo mdt khia canh cua sang ché, Ry, 14 hydro va
Ry3 dugc chon tir hydro va C;-Csalkyl. Theo mét khia canh khac, Ri2 1a hydro va
R; dugc chon tir hydro, metyl va etyl. Theo mét khia canh khéc, Ry, 1a metyl va
R34 hydro.

Déi véi cong thie (I), theo mot khia canh ciia sang ché, Ris 1a Ci-Cealkyl.

Theo mot khia canh, sang ché d& cap dén hop chét c6 cong thirc (I), hodc

mubi ctia nd, trong do:
A;la CH;
A duoc chon tir CRy3 va N;

R, 1a C4-Crheteroxycloalkyl, tiy y dugc thé bing mot nhém metyl hogc

mot hodc hai nhom halo;
L; 14 -C(O)-;
R3 dugc chon tir hydro va halo;
R4 dugc chon tir hydro, halo, va metyl;
R, duoc chon tir hydro, halo, Ar, Cy, va X;

Ar duoc chon tir phenyl va Cs-Cgheteroaryl, mdi trong sd ching tly y

dugc thé bang mot nhém dugc chon tir halo va va -L-Ry;
L, 12 nhom lién két duge chon tlr -(CHy)pm- va -O(CHy)m-, trong d6 m 1a 1;
R7 l1a hydro;

Cy la C4-Crheteroxycloalkyl, ma tuy y dugc thé bing mot hodc hai nhém
doc 1ap duogc chon tir metyl, metoxy, -C(O)-Ris va -C(O)O-R;s;

X 1la C-Cealkyl, ma tly y dugc thé biang mdt nhém Cy-
Crheteroxycloalkyl;
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R12 dugc chon tir hydro, halo va metyl;
Ri3 dugc chon tir hydro, C;-Csalkyl, va -C(O)-C4-Crheteroxycloalkyl; va
R15 1a C1-C6alkyl.

Theo mét khia canh, sang ché dé cap dén hop chét c6 cong thirc (T), hodic

mudi cia no, trong do:

A;la CH;

A, 1a CH;

R; la C4-Crheteroxycloalkyl;

L;1a-C(O)-

R3 1a halo;

R4 14 hydro;

R; la C4-Crheteroxycloalkyl; va

Ri2 12 hydro.

Theo mot khia canh cta sang ché, hop chét c6 cong thire (T) duge chon tir:

N-(3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-
1-carboxamit; |

N-(4-flo-3-(3-(piperidin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-bromimidazo[1,2-b][1,2,4]triazin-3-yl)-4-flophenyl)pyrolidin-1-

carboxamit;
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N-(4-flo-3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(imidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(5-metyl-3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(5-etyl-3-morpholinoimidazo[1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;

N-(3-(6-metyl-3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(6-metyl-3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(imidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-isobutylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-isopropylimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-(tetrahydro-2H-pyran-4-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-(morpholinometyl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
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N-(4-flo-3-(3-(4-(morpholinometyl)phenyl)imidazo[1,2-a]pyrimidin-7-
yDphenyl)pyrolidin-1-carboxamit;
N-(3-(3-(1,4-oxazepan-4-yl)imidazo[1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;
3-flo-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
(R)-3-flo-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
(S)-3-flo-N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
3,3-diflo-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)azetidin-1-carboxamit;
3,3-diflo-N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(pyridin-2-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(pyrazin-2-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(6-metoxypyridin-2-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(2-metylmorpholino)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(3-(3-(2,6-dimetylmorpholino)imidazo[ 1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;
N-(3-(3-((28,6R)-2,6-dimetylmorpholino)imidazo[ 1,2-a]pyrimidin-7-y1)-
4-flophenyl)pyrolidin-1-carboxamit;
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N-(4-flo-3-(3-(3-metylmorpholino)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(piperazin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-2-
metylpyrolidin-1-carboxamit;
(R)-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-2-
metylpyrolidin-1-carboxamit;
(S)-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-2-
metylpyrolidin-1-carboxamit;
N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-3-
metylpyrolidin-1-carboxamit;
(R)-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-3-
metylpyrolidin-1-carboxamit;
(S)-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-3-
metylpyrolidin-1-carboxamit;
tert-butyl  4-(7-(2-flo-5-(pyrolidin-1-carboxamido)phenyl)imidazo[1,2-
a]pyrimidin-3-yl)piperazin-1-carboxylat;
N-(4-flo-3-(3-(4-metylpiperazin-1-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(6-metylpyridin-2-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(morpholin-3-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)-2,4-

dimetyloxazol-5-carboxamit;
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N-(4-flo-3-(3-(2-metylmorpholino)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
(S)-N-(4-flo-3-(3-(2-metylmorpholino)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(3-(3-(2,2-dimetylmorpholino)imidazo[ 1,2-a]pyrimidin-7-yl)-4-
flophenyl)pyrolidin-1-carboxamit;
N-(3-(3-(3,3-dimetylmorpholino)imidazo[1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(4-metylmorpholin-3-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
tert-butyl 3-(7-(2-flo-5-(pyrolidin-1-carboxamido)phenyl)imidazo[1,2-
a]pyrimidin-3-yl)morpholine-4-carboxylat;
N-(4-flo-3-(3-((tetrahydrofuran-2-yl)metyl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(2,4-diflo-5-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(4-metoxypiperidin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(3-(3-(4-axetylpiperazin-1-yl)imidazo[1,2-a]pyrimidin-7-yl)-4-
flophenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)-3-
metylazetidin-1-carboxamit;
N-(4-flo-3-(5-(pyrolidin-1-carbonyl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)azetidin-

1-carboxamit;
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N-(4-flo-3-(3-(3-oxopiperazin-1-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-((tetrahydrofuran-3-yl)metyl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-(6-flopyridin-2-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)tetrahydrofuran-3-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)tetrahydrofuran-2-carboxamit; va

N-(3-(3-bromimidazo[1,2-a]pyrimidin-7-yl)-4-flophenyl)pyrolidin-1-
carboxamit;

hoac mudi cia nod.

Theo mdt khia canh ctia sang ché, hop chét c6 cong thirc (I) dwoc chon tir:

N-(3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-phenylimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-
1-carboxamit;

N-(4-flo-3-(3-(piperidin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-bromimidazo[ 1,2-b][1,2,4]triazin-3-yl)-4-flophenyl)pyrolidin-1-

carboxamit;
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N-(4-flo-3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3 -yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3 -yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(imidazo[ 1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(5-metyl-3-morpholinoimidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(5-etyl-3-morpholinoimidazo[1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;

N-(3-(6-metyl-3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(6-metyl-3-morpholinoimidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(imidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1 -carboxamit;

N-(4-flo-3-(3-isobutylimidazo[1 ,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-isopropylimidazo[ 1 ,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-(tetrahydro-2H-pyran-4-yl)imidazo[ 1 ,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-(morpholinometyl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
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N-(4-flo-3-(3-(4-(morpholinometyl)phenyl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(3-(3-(1,4-oxazepan-4-yl)imidazo[1,2-a]pyrimidin-7-yl)-4-
flophenyl)pyrolidin-1-carboxamit;
3-flo-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
(R)-3-flo-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
3,3-diflo-N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)azetidin-1-carboxamit;
3,3-diflo-N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(pyridin-2-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(pyrazin-2-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(6-metoxypyridin-2-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(2-metylmorpholino)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
N-(3-(3-(2,6-dimetylmorpholino)imidazo[ 1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;
N-(3-(3-((2S,6R)-2,6-dimetylmorpholino)imidazo[ 1 ,2-a]pyrimidin-7-yl)-
4-flophenyl)pyrolidin-1-carboxamit;
N-(4-flo-3-(3-(3-metylmorpholino)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
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N-(4-flo-3-(3-(piperazin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)-2-
metylpyrolidin-1-carboxamit;

(R)-N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)-2-
metylpyrolidin-1-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-3-
metylpyrolidin-1-carboxamit;

(R)-N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)-3-
metylpyrolidin-1-carboxamit;

(S)-N-(4-flo-3-(3-morpholinoimidazo[1,2-a] pyrimidin-7-yl)phenyl)-3-
metylpyrolidin-1-carboxamit;

tert-butyl 4-(7-(2-flo-5-(pyrolidin-1-carboxamido)phenyl)imidazo[1,2-
a]pyrimidin-3-yl)piperazin-1-carboxylat;

N-(4-flo-3-(3-(4-metylpiperazin-1-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-(6-metylpyridin-2-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-(morpholin-3-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)-2,4-
dimetyloxazol-5-carboxamit;

N-(4-flo-3-(3-(2-metylmorpholino)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

(S)-N-(4-flo-3-(3-(2-metylmorpholino)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;
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N-(3-(3-(2,2-dimetylmorpholino)imidazo[1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;

N-(3-(3-(3,3-dimetylmorpholino)imidazo[ 1,2-a]pyrimidin-7-y1)-4-
flophenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-(4-metylmorpholin-3-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

tert-butyl 3-(7-(2-flo-5-(pyrolidin-1-carboxamido)phenyl)imidazo[1,2-
a]pyrimidin-3-yl)morpholine-4-carboxylat;

N-(4-flo-3-(3-((tetrahydrofuran-2-yl)metyl)imidazo[1 ,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(2,4-diflo-5-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-(4-metoxypiperidin-1-yl)imidazo[ 1 ,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(3-(4-axetylpiperazin-1-yl)imidazo[1,2-a] pyrimidin-7-yl)-4-
flophenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[ 1 ,2-a]pyrimidin-7-yl)phenyl)-3-
metylazetidin-1-carboxamit;

N-(4-flo-3-(5-(pyrolidin-1-carbonyl)imidazo[1,2-a] pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[ 1 ,2-a]pyrimidin-7-yl)phenyl)azetidin-
1-carboxamit; va

N-(4-flo-3-(3-(3-oxopiperazin-1-yl)imidazo[ 1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

hoac mudi cia nod.

Theo mot khia canh cua sang ché, hop chét c6 cong thire (I) dugc chon tir:
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N-(3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-
1-carboxamit;

N-(4-flo-3-(3-(piperidin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-bromimidazo[1,2-b][1,2,4]triazin-3-yl)-4-flophenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit; va

N-(3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

hodc mubi cia né.

Theo mdt khia canh cta sang ché, hop chét c6 cong thirc (1) 12 N-(4-flo-3-
(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit
hodac mudi cta no.

Theo mét khia canh ctia sang ché, hop chét c6 cong thire (I) 12 N-(4-flo-3-
(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit.

Theo mot khia canh cta sang ché, hop chét ¢6 cong thie (1) 1a
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hodc mudi cta nod.
Theo mot khia canh cta sang ché, hop chét c6 cong thire (I) 1a

8
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Péi véi cong thiae (IA), theo mdt khia canh cua sang ché, A, 13 N. Theo
mot khia canh khac, A, 1a CRy;s.

Péi v6i cong thie (IA), theo mot khia canh cta sang ché, Ry 1a Cy-
Csheteroxycloalkyl. Theo mét khia canh khac, Ry 1a pyrolidinyl.

Ddi voi cong thire (IA), theo mdt khia canh cia sang ché, L; duoc chon tir

-C(0O)- va =S(0),-; trong d6 n 1a 2. Theo mot khia canh khdc, L; 1a -C(O)-.

Péi véi cong thie (IA), theo mot khia canh cia sang ché, Rs 13 hydro
hoic halo. Theo mdt khia canh khac, R; 13 halo. Theo mét khia canh khac, R; 1a
flo hodc clo. Theo khia canh khac, Rz 1a flo. Van theo khia canh khéc, R 1a
hydro. Theo khia canh khac, R3 1a hydro hodc flo.

Péi vé6i cong thire (IA), theo mdt khia canh ctia sang ché, R4 12 hydro.

Déi véi cong thire (IA), theo mét khia canh ctia sang ché, R 12 hydro.

D6i v6i cong thire (IA), theo mot khia canh ctia sang ché, R, 1a halo. Theo
mot khia canh khac, R; 1a flo hodc clo.

Déi vé6i cong thire (IA), theo mot khia canh clia sang ché, Ry 14 NRs,Rsp,
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Ddi voi cong thirc (IA), theo mdt khia canh cia sang ché, R, 13 Ar.

Pdi véi cong thirc (IA), theo mot khia canh cla sang ché, Ar dugc chon
ttr phenyl va Cs-Cgheteroaryl, mdi trong sb chung tly y dugc thé bang mot nhém
duogc chon tir NRsRep va -L,-R5.

DPéi véi cong thire (IA), theo mot khia canh cua sang ché, Ar duoc chon
tir phenyl va Cs-Cgheteroaryl, mdi trong sé ching tly ¥ dugc thé bang mét nhém
1a NRgaRep.

D& v6i cong thirc (IA), theo mot khia canh cua sang ché, Ar duoc chon
tir phenyl va Cs-Cgheteroaryl, mdi trong s6 chung tuy y duoc thé bing mot nhém

ma la -Lz-R7.

Déi voi cong thirc (IA), theo mot khia canh cla sang ché, Ar 1a phenyl tiy
v duge thé. Theo mdt khia canh khac, Ar 14 phenyl khong duoc thé.

Pbi v6i cong thic (IA), theo mdt khia canh cta séng ché, Ar la Cs-
Cgheteroaryl tity ¥ duoc thé. Theo mot khia canh, Ar 1a pyridyl tlly ¥ dugc thé.
Theo mdt khia canh khac, Ar 1a 2-pyridyl tuy y dugc thé. Theo mdot khia canh
khéc, Ar 1a 3-pyridyl tuy y duoc thé. Theo mot khia canh khéc, Ar 1a 4-pyridyl
ty ¥ duoc thé. Theo mdt khia canh cia sing ché, Ar 1a Cs-Cgheteroaryl khong

dugc thé.

Ddi voi cong thire (IA), theo mdt khia canh cua sang ché, L, duoc chon tir
lién két, -(CHa)m- vd -O(CHa)n-, trong d6 m 13 1 dén 4. Theo mot khia canh
khac, L, 12 lién két. Theo mét khia canh khac, L, 1a -(CHz)m-. Theo khia canh
khéc, L, 12 Co-Caalkenyl-. Theo mot khia canh, m 13 1 dén 3.

Pdi véi cong thirc (IA), theo mot khia canh cia sang ché, R; dugc chon tir
hydro, C4-Crheteroxycloalkyl, va Ci-Csalkoxy. Theo mét khia canh khéc, Ry 1a
hydro. Theo mot khia canh khac, R; la Cy-Csheteroxycloalkyl, chéng han
morpholinyl. Theo mdt khia canh khéc, R7 1a C;-Cealkoxy, chéng han metoxy.

Péi véi cong thirc (IA), theo mot khia canh cia sang ché, R, 1a Cy.
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Déi v6i cong thie (IA), theo mdt khia canh clia sdng ché, Cy duoc chon
tir C4-Crheteroxycloalkyl va Cs-Crheteroxycloalkenyl, mdi trong sé ching tiy ¥
duoc thé bing mot dén ba nhém C;-Csalkyl.

D&i vé6i cong thire (IA), theo mdt khia canh clia sang ché, Cy duoc chon
tir C4~Crheteroxycloalkyl, va Cs-Crheteroxycloalkenyl, mdi trong sé chiing tuy ¥
duoc thé bing mot hodc hai nhém C;-Csalkyl, vi du bang mot hodc hai nhém

metyl.

Déi v6i cong thic (IA), theo mot khia canh cta sang ché, Cy 1a Cs-
Crheteroxycloalkyl tiy y dwoc thé. Theo mot khia canh khic, Cy 1a Cs-
C-heteroxycloalkyl khéng dugc thé. Theo mot khia canh, Cy 1a morpholinyl.

Péi véi cong thie (IA), theo mét khia canh ciia sang ché, Cy 1a Cs-
Crheteroxycloalkenyl tuy y duoc thé. Theo mdot khia canh khac, Cy 1a Cy-
Crheteroxycloalkenyl khong duoc thé.

Déi véi cong thire (IA), theo mdt khia canh ctia sang ché, R, 1a X.

Ddi voi cong thite (TA), theo mot khia canh clia séng ché, X duoc chon tir
C1-Cealkyl va C,-Cealkenyl, mdi trong s6 ching tiy ¥ duoc thé bang mot dén ba
nhém doc 14p duoc chon tir hydroxy, metoxy, halo va C4-Crheteroxycloalkyl,
trong d6 C4-Csheteroxycloalkyl tily v dugc thé bing mot dén ba nhém Ci-
Csalkyl. Theo mdt khia canh khéc, X dugc chon tir Ci-Cgalkyl va C,-Csalkenyl,
mdi trong s6 ching tuy y duoc thé bang mot nhom duge chon tir hydroxy,
metoxy, halo va C;-Crheteroxycloalkyl, trong d6 Cy-C-heteroxycloalkyl tuy y
duoc thé bang mot dén ba nhom C;-Csalkyl.

Déi vé6i cong thirc (IA), theo mot khia canh ciia sang ché, X 1a Ci-Cealkyl
tlly ¥ dugc thé. Theo mét khia canh khac, X 1a C;-Csalkyl duge thé bang mot
nhom hydroxy. Theo mot khia canh khéc, X 1a C;-Cealkyl dugc thé bang mot
nhom C;-Crheteroxycloalkyl ma tuy y dugce thé bang mot dén ba nhém C;-
Csalkyl. Theo mét khia canh khac, X 1a —CH- dugc thé bang mot nhém Cy-
Crheteroxycloalkyl ma tiy v duoc thé bang mot dén ba nhém nhém C;-Csalkyl.
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Péi v6i cong thirc (IA), theo mdt khia canh, X 13 —CH,- duge thé bang
mot nhém C4-Crheteroxycloalkyl duge chon tir morpholinyl, piperazinyl va
piperidinyl, mdi trong sd chung tuy y dugc thé bing mot dén ba nhém Ci-
Csalkyl, vi du nhém metyl. Theo mét khia canh khic, X la C;-Cealkyl khong
duogc thé.

Pbi véi cong thic (IA), theo mot khia canh ciia sang ché, X 1a Cs-
Cealkenyl tity y duoe thé. Theo mot khia canh khac, X 13 Co-Coalkenyl dugc thé
bing mdt nhom hydroxy. Theo mot khia canh khac, X 1a C,-Cealkenyl khong

duogc thé.

Dbi v6i cong thic (IA), theo mot khia canh cta sang ché, Rs, dugc chon

tir hydro va C;-Cealkyl.

P&i véi cong thirc (IA), theo mot khia canh cta sang ché, Rsp 1a hydro.

Péi véi cong thirc (TA), theo mot khia canh cta sing ché, R¢, va Rgp doc
lap duoc chon tir C;-Csalkyl. Theo mot khia canh khéc, ca Rga va Rep déu 1a
metyl.

Dbi voi cong thie (IA), theo mot khia canh ciia sing ché, Rg, va Rgy doc
1ap dugc chon tir Ci-Cealkyl.

Pbi véi cong thire (IA), theo mdt khia canh cla sang ché, Ry 1a Ci-
Cealkyl.

Péi voi cong thic (IA), theo mdt khia canh cta sang ché, Rios va Rigp doc
14p duoc chon tir hydro va metyl.

Pdi vé6i cong thie (IA), theo mt khia canh cla séng ché, Ry1o va Rypp ddc
1ap dugc chon tir hydro va metyl.

Ddi voi cong thic (IA), theo mot khia canh cla séng ché, Ry, duge chon
tir hydro va metyl. Theo mdt khia canh khéc, Ry la hydro.

Ddi véi cong thice (IA), theo mdt khia canh ctia sang ché, Ry; duoc chon

tir hydro, metyl va etyl. Theo mét khia canh khdc, Ry3 13 hydro.
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Theo mot khia canh cta sang ché, hop chét c6 cong thire (I) hodc (IA)
dugc chon tur:

N-(3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-
1-carboxamit;

N-(4-flo-3-(3-(piperidin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-bromimidazo[1,2-b][1,2,4]triazin-3-yl)-4-flophenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(4-flo-3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-
yl)phenyl)pyrolidin-1-carboxamit;

N-(3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-
carboxamit;

N-(3-(3-morpholino-[1,2,4]triazolo[4,3-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit;

hoac mudi cua nod.

Diéu ché hop chét
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Hop chit c6 cong thire (T) hodc (TA) va mudi ciia chiing c6 thé dugce dicu
ché bang phuong phap dugc mo ta sau ddy, ma tao thanh céc khia canh khac cta
sang ché.

Céc quy trinh chung ma co thd dugc st dung dé tbng hop hop chét c6
cong thic (I) hodc (IA) dugc tom tét trong céc so dd phan tmg tur 1 dén 3 duogc

minh hoa trong phén vi du thuc hién sang ché.

Ria R Ris
Ry A B2 Ra 13F312 R WL
N Riz l\lll R X/\N XTR —m @l\\ Rs
N, - —
P —» HNTN —_— N)\N/ NZSNZ |\
HoN N Cli
’ R4 Rs “Rs
3a NO, NH3
+ 4
OIH R3
HO’B
R4
3b Y
NO
2
r\{,,\\\: 12 Ry
HzN’/[\N/
Ry
14 NH2
Rs3 Rs
Br Br
——— ——ie
Ry Re
NH2 HN

So dd 1

Céc hop chét c6 cong thirc (Ia), ma 1a cac hop chét c6 cong thie (I) hodc
(IA) trong d6 A; 1a CH va A, 1a CRy3, c6 thé dugc diéu ché theo quy trinh trong

so do 1.

Céc hop chit ¢6 cong thirc (Ia), trong d6 Ry 14 Ar, C4-Crheteroxycloalkyl,
Cs-Crheteroxycloalkenyl, NRs.Rs, hodc X, ¢6 hé thu dugc bang phan tng gifta
céc hop chét c6 cong thirc (Ia), trong d6 Ry 14 brom, v6i Ro-Y, trong d6 R, 1a Ar,
C4-C-heteroxycloalkyl, Cs-Crheteroxycloalkenyl NRs.Rsp hodc X, va Y la hydro

hodc axit boronic ho#c este, vi du tetrafloborat.
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Vi du, néu R,-Y 12 morpholin, pyrolidin hodc piperidin (Y 1a hydro), phan
ung co thé duoc thuc hién bing cach siéu &m hodc trong didu kién chiéu xa vi

song.

Vi du, néu R,-Y 1a HNRs,Rsp, phan g ¢6 thé dugc thyuc hién biang cach
st dung phén Ung két hop trong su c6 mat cia tdc nhan paladi nhu
tris(dibenzylidenexceton)-dipaladi 0) va bazo thich hop, nhu lithi
bis(trimetylsilyl)amit va phdi tir thich hop, vi du paladi(ii) phenetylamin clorua.

Vi dy, néu R»-Y 13 X-H, phan tmg véi hop chét (Ia), trong d6 R, 1a brom,
¢6 thé duge thuc hién bing phan tng két hop trong su ¢6 mit cua tdc nhén

paladi thich hgp, nhu paladi axetat.

Theo céch khac, cac hop chat c6 cong thirc (Ia) c6 thé thu duoc bing cach
cho céc hop chét c¢6 cong thic 8, trong d6 Rs, Ry, Ri2 va Rys 1 nhu dugce dinh
nghia ddi véi cong thic (I) hode (IA), véi Ry(L1)Cl, trong do Ly va Ry la nhu
duoc dinh nghia d6i véi cong thirc (I) hodc (IA), trong sy c6 mat clia bazo thich
hop, trong dung méi thich hop, nhu DCM:pyridin, trong do pyridin 1a dong
dung méi va bazo, hodc st dung bazo nhu Et;N trong dung mdi thich hop, nhu

1,2-dicloetan.

Vi du, néu Ry(L))Cl 1a R;C(O)CI, trong d6 R, 1a nhur dugc dinh nghia d6i
v6i cong thie (I) hodc (IA), phan Ung co6 thé dugc thuc hién trong bazo thich
hop nhu dimetylaminopyridin trong pyridin, trong dung moéi thich hop nhu
DCM, & nhiét do cao, hodc theo cach khéc, hop chét 8 ¢6 thé dugc cho phan tmg
voi triphosgen trong dung méi thich hgp nhu 1,2-dicloetan, tiép theo 13 phan
tmg vé6i Ry-H, vi du pyrolidin, trong su c6 mit cta bazo thich hop nhu Et;N.

Ry(L1)CI ¢6 thé béan sin trén thi truong hodc c6 thé duge diéu ché bing
céch st dung céc quy trinh thong thudng, vi du tir RyC(O)OH, ma dén luot minh
lai c6 ban san trén thi trudng hodc ¢ thé dugc didu ché bing cach sir dung céc

quy trinh thong thuong.

Céc hop chit c6 cong thirc 8 c6 thé dugce diéu ché tir cac hop chét ¢6 cong

thirc 7, trong d6 R, dugc chon tir hydro, halo, Ar, Cy, NRs.Rsp, C1-Cealkyl, hodc
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C,-Cgalkoxy; Rj, R4, Ri2 va Ryz 1a nhu duge dinh nghia d6i vai (I) hodc (IA),
béng cach khir nhém nitro clia hop chit 7 thanh nhém amin, st dung chét khir
thich hop. Vi du, hop chét 7 ¢ thé duoc cho phan tng véi sét trong amoni
clorua trong dung méi thich hgp nhu EtOH va nuéce, ¢ nhi€t do cao.

Theo cach khéc, cac hop chét c¢6 cong thirc 8 c6 thd duge didu ché bang
phan mg vong hoéa gitta cac hop chét c¢6 cong thirc 14, trong d6 Ry, R3, Ry, Rin
va Ry3 13 nhu duge dinh nghia dbi véi (I) hodic (IA), va cic chét phan tmg thich
hop, theo quy trinh tuong tu véi quy trinh didu ché cac hop chét c¢6 cong thic 7
hoic céc hop chét c6 cong thirc (I) hodc (IA) tir hop chét 15.

Céc hop chét ¢ cong thic 7 co thé dugc didu ché bang phan tng vong
hoéa gitra cac hgp chét ¢ cong thic 4, trong do; R, R4 Rz va Ryz 1a nhu duogc
dinh nghta dbi véi (I) hodc (IA), va céc chit phan tmg thich hop. Vi du, néu R,
1d Ar, chit phan tmg c6 thé 14 ArCH(Br)C(O)H, trong d6 Ar 1a nhu dugc dinh
nghia ddi véi cong thire (1) hodce (IA), trong sw c6 mit ciia dung moi thich hop
nhu DCE hodc axetonitril. Néu R, 1a N-linkedCy, chét phan tmg c6 thé 1a [(N-
linkedCy)(Bt)CH-]s, trong d6 N-linkedCy la Cy nhu dugc dinh nghia d6i vai
codng thire (1) hoic (IA) trong d6 Cy chira nguyén tlir nguyén tir nito ma duoc lién
két v6i phan con lai cia phén t, trong sy ¢6 mét cua chét xtc tac thich hop nhu

halogenua kim loai, vi du kém bromua.

Céc hop chét ¢ cong thirc 4 ¢6 thé duoc didu ché bang phéan (mg két hop
giita cac hop chat ¢ cong thiic 3a, trong d6 Ry, dugc chon tir hydro va metyl va
Ry; 14 nhu duoc dinh nghia d6i véi cong thie (I) hodc (IA), va cac hop chit axit
boric ¢6 cdng thirc 3b, trong d6 Rs duge chon tlr hydro, metyl, metoxy va xyano,
va R4 duogc chon tir hydro, metyl, metoxy va Xyano, trong sy c6 mat cua chét
xuc tac thich hop nhu chét xuc tac paladi, vi du Pd(PPhs)s va bazo thich hgp nhu
NaHCOs, trong dung mdi thich hop nhu dioxan, ¢ nhiét do cao.

Cac hop chét ¢ cong thirc 3a va 3b c6 thé mua dugc tir, vi du ALDRICH,

hoic ¢6 thé duoc diéu ché béang céch sir dung céc quy trinh théng thuong.
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Theo cach khéc nita, cic hop chat ¢ cong thire (Ia) c6 thé duoc didu ché
bang phan tmg vong hoa gifta cac hop chét c6 cong thire 15, trong d6 Ry, R3, Ry,
Ry, va Rys 14 nhu duoc dinh nghia déi véi (I) hodc (IA), va cic chét phan {ng
thich hop. Vi du, néu R, 13 Ar, chét phan tng c6 thé 1a ArCH(Br)C(O)H, trong
d6 Ar 12 nhu duoc dinh nghia dbi véi cong thirc (I) hodc (IA), trong su c6 mat
ctia dung moi thich hgp nhu DCE hodc axetonitril. Néu R, 1a N-linkedCy, chét
phan tUng co thé 12 [(N-linkedCy)(Bt)CH-]», trong dé N-linkedCy la Cy nhu
duoc dinh nghia dbi véi cong thic (I) hodc (IA) trong d6 Cy chira nguyén tir
nguyén tr nito ma dugc lién két voi phan con lai cua phén tir, trong sy cé mit

ctia chit xtc tac thich hop nhu halogenua kim loai, vi du kém bromua.

Céc hop chat cé cong thirc (15) ¢6 thé thu dugc bing cach cho cac hop
chét c6 cong thire 14, trong d6 Rs, Ry, Riz va Ry3 12 nhw duge dinh nghia doi véi
cong thire (I) hodc (IA), voi Ry(L1)C, trong d6 Ly va Ry 1a nhu dugc dinh nghia
déi voi cong thic (I) hodc (TA), trong sy b mit clia bazo thich hop, trong dung
méi thich hop, nhu DCM:pyridin, trong d6 pyridin 1a ddng dung moi va bazo,
hodc st dung bazo nhu Et3N trong dung mdi thich hop, nhu 1,2-dicloetan.

Vi du, néu Ry(L1)Cl 13 R;C(O)C], trong d6 R; 12 nhu duoc dinh nghia dbi
v6i cong thite (I) hodc (IA), phan Umg co thé dugc thuc hién trong bazo thich
hop nhu dimetylaminopyridin trong pyridin, trong dung moi thich hgp nhu
DCM, & nhiét do cao, hodc theo cach khac hop chit 14 c6 thé dugc cho phan
g v6i triphosgen trong dung mdi thich hgp nhu 1,2-dicloetan, tiép theo 1a
phan ting véi Ri-H, vi du pyrolidin, trong sy c6 mat cua bazo thich hop nhu
Et;N.

Ry(L1)CI ¢6 thé cé ban trén thi truong hogc c6 thé duge diéu ché bang
cach st dung cac quy trinh thong thuodng, vi du tir R;C(O)OH, ma dén luot minh
lai 14 ¢6 ban trén thi truong hodc cé thé duoc diéu ché bang cach st dung céc
quy trinh thong thuong.

Céc hop chit ¢6 cong thire 14 ¢6 thé thu duge tir cac hop chat ¢ cong

thirc 4, trong d6 Rs, R4 Ry2 va Rys 1a nhu duge dinh nghia doi véi (I) hodc (IA),
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bang cach khir nhém nitro ctia hop chit 4 thanh nhém amin, st dung chét khi
thich hop. Vi duy, hgp chit 4 c6 thé dugce cho phan tmg véi sét trong amoni
clorua trong dung moi thich hgp nhu hén hop gdm nuéc, 1,4-dioxan va EtOH, &

nhiét do cao.

Theo céch khéc, cac hop chit ¢6 cong thirc 15 ¢6 thé thu duoc bing phan
tng két hop gitta cac hop chét c6 cong thirc 3a, trong d6 Ry> va Ry; 1a nhu dugc
dinh nghia ddi véi (I), va céc este bonat c¢6 cong thirc BB, trong d6 Rs, R4, L1, va
R, 12 nhu dugce dinh nghia dbi véi (I), trong sy ¢6 mat cua chét xtc tac thich hop
nhu chit xtc tac paladi, vi du Pd(PPhs)s, va bazo thich hgp nhu NayCOs, trong
dung moi thich hop nhu dioxan, & nhiét do cao.

Céc hop chét cé cong thirc BB ¢6 thé duoc didu ché bang quy trinh boryl
hoa tir cac hop chit ¢6 cong thic CC, trong sy cb mét clia chét xuc tac thich hop
nhu chét xtc tac paladi, vi du Pdy(dba)s, va phéi tir nhu XPhos, bazo thich hop
nhu KOAGc, trong dung mdi thich hop nhu dioxan, ¢ nhiét d¢ cao.

Céc hop chét c6 cong thitc CC c6 thé thu duge tir cée hop chét c6 cong
thirc DD, trong d6 Rs va Ry 1a nhu duge dinh nghia ddi véi cong thire (1), bang
cic didu kién didu ché ure thong thuong nhu phén ung véi 1,1°-
carbonyldiimidazole trong sy ¢6 mit clia bazo thich hop, nhu DIPEA, st dung
DCM lam dung mdi, tiép theo 12 phan Gmg cua R; twong umg, str dung dung moi

thich hgp, nhu DCM, vi du ¢ nhiét d¢ trong phong.

Céc hop chit c6 cong thitc 3a c6 thé 13 c6 ban trén thi trudng hode c6 thé

dugc diéu ché bing cach st dung cc quy trinh thong thuong.
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So dd la

Theo céch khéc, cic hop chét cé cong thirc 15 c6 thé dugc diéu ché bang phan
Ung vong hoa gitra cac hop chit c6 cong thirc B, trong d6 Ry, R3 va Ry 1a nhu
duoc dinh nghia ddi véi (I) hodc (TA), va hop chét c6 cong thire C (guanidin
carbonat), gia nhiét hdn hop nay trong sy c¢6 mat cua bazo thich hop, vi du
MeONa, trong dung mdi thich hop, vi du MeOH. Hop chét c6 cong thic C
(guanidin carbonat) co thé dong vai trd lam chét phan tmg 1an bazo. Tt hon 13,
guanidin carbonat (cong thirc C) déng vai tro lam ca chét phan tmg va bazo,

dung moi 14 etanol, va phan tng dugc gia nhiét dén 80°C qua dém.

Céc hop chét c6 cong thirc B co thé duoc didu ché tir cac hop chét c6 cong thirc
A, trong d6 Ry, Rs va Ry 1a nhu dugc dinh nghia d&i véi (I) hodc (IA), bang phan
Umg tao enamin, vi du st dung DMF-DMA lam ngudn cung cdp N, N-

dimetylformamit dimetyl axetal.

Céc hop chit c6 cong thic A ¢6 thé thu duge bing céch st dung cac diéu kién
diéu ché ure thong thudng tir cac hop chét c6 cong thire 34, trong d6 R; va Ry 1a
nhu dugc dinh nghia ddi v6i cong thirc (I) hodc (IA) nhu phan tng véi 1,1°-
carbonyldiimidazole trong sy c¢6 mt cua bazo thich hgp, nhu DIPEA, st dung
DCM lam dung mdi, tiép theo 13 phan ing cta R, tuong tmg, sir dung dung moi

thich hop, nhu DCM, vi du ¢ nhiét d¢ trong phong. Tt hon 14, hop chét c6 cong
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thirc Ri-C(O)Cl dugc cho vao dung dich dd dugc lam lanh chira hop chét ¢
cong thie 34 va DMAP trong pyridin/DCM, va sau do hon hop phéan tmg duge
gia nhiét &n 50°C qua dém.

R3
a
Z
R4
NO,
0 R3 R12= Me
A
0
Ry
NO,
HN,NH2 ¢ Brj\
HQNANH /\o 0/\ Ri2
O Ry N Bi2 25 (/\N’N\ Rs
Br 23 YR %5 L
— s NT>N
Br R H,N™ N
4 26 R4
22 NO, l
R, R R, 1, Cl hodc Br

Ry2

N R :
N B2 N
By Noo O U o @
N B 8\/ _
N NJ\N/ NJ\N/
R4 27
Cong thire (Ic-) HN. 29 Re Ra

NO,

i
=z
o

N

So do 2

Céc hop chét c6 cong thire (Ie-i), ma 1a cac hop chét c6 cong thirc (I) hodc
(IA) trong d6 A; 1a CH, Az 1a N, Ry la Ar 1a nhu duogc dinh nghia dbi véi cong
thirc (I) hodc (IA), R3 va Ry doc 1ap duge chon tir hydro, metyl, metoxy va
xyano, Ry, dugc chon tir hydro va metyl , va Ris 12 nhu dugc dinh nghia dbi voi

cong thire (I) hodc (IA), ¢6 thé duoc diéu ché theo quy trinh & so db 2.

Céc hop chit ¢6 cong thire (Ic-i) c6 thé thu duoc bing céch khir nhém -

nitro thanh nhém amin ctia hop chét cé cong thue 29, trong d6 Rs va Ry dde lap
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duoc chon tir hydro, metyl, metoxy va xyano va Riz dugc chon tir hydro va
metyl, va Ar 13 nhu dugc dinh nghfa déi véi cong thire (I) hodc (IA), bang cach
sir dung chat khir thich hop, sau dé 1a phan ting v6i chét phan mg thich hop dé
dua nhém L-Ry, trong d6 Ly va R; 1a nhu dugc dinh nghia d6i véi (I) hodc (IA)
vao. Vi du, hop chét ¢ cong thirc 29 c6 thé dugc cho phan tng voéi sét trong
amoni clorua trong dung mdi thich hop nhu EtOH va nudc, & nhiét do cao. Sau
phan g nay c6 thé 14 phan tng véi Ry(L1)CL trong d6 L; va Ry 1a nhu duge
dinh nghia ddi véi (I) hoic (TA), trong su c6 mét clia bazo thich hop, trong dung
mdi thich hop, nhu DCM:pyridin, trong d6 pyridin 1a ca ddng dung méi va bazo,
hodc st dung bazo nhu Et;N trong dung moéi thich hop, nhu 1,2-dicloetan.

Vi du, néu Ry(L1)Cl 1a R;C(O)C, trong d6 R, 1a nhu dugc dinh nghia doi
v6i cong thie (I) hodc (IA), phan Ung cé thé duoc thuc hién trong bazo thich
hop nhu dimetylaminopyridin trong pyridin, trong dung méi thich hop nhu
DCM, & nhiét dd cao, hodc theo cach khac hop chét c6 thé dugc cho phan tng
v6i triphosgen trong dung moi thich hop nhu 1,2-dicloetan, tiép theo 1a phan
mg v6i Ry-H, vi du pyrolidin, trong su ¢6 mét ctia bazo thich hop nhu Et;N.

Ry(L1)Cl c6 thé c6 ban sén trén thi truong hodc cé thé duge diéu ché bang
cach sir dung céc quy trinh thong thuong, vi du tir RiC(O)OH, ma dén luot minh
lai ¢6 ban trén thi truong hodc cé thé duoc didu ché béng cach str dung cac quy

trinh thong thuong.

Céc hop chét c6 cong thic 29 c6 thé thu dugc tr phan g két hop giita
cac hop chét c6 cong thic 27, trong d6 Rs va Ry doc lap dugc chon tir hydro,
metyl, metoxy va xyano va Ry, dugc chon tir hydro va metyl, va cac hop chét
R»-Y.

Céc hop chat ¢6 cong thirc (29), trong d6 Ry 1a Ar, C4-Crheteroxycloalkyl,
Cs-Crheteroxycloalkenyl, NRs.Rsp hodc X, ¢6 thé thu duoc bang phan Umg gitta
cac hop chit c6 cong thic (27), véi Rp-Y, trong d6 R2 la Ar, Cs
Csheteroxycloalkyl, Cs-Crheteroxycloalkenyl NRs.Rsp hodc X, va Y la hydro

ho#c axit boronic hodc este, vi du tetrafloborat.
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Vi du, néu R,-Y 12 este Ar-boronic, phan ting c6 thé dién ra trong su ¢d
mit cla chit xtc tdc thich hgp, vi du chit xtc tac paladi nhu tetrakis
(triphenylphosphin)paladi v&i bazo thich hop, nhu natri cacbonat trong dung
mdi thich hop, nhu DMF va nudc, 6 nhiét do cao.

Vi du, néu Ry-Y 14 morpholin, pyrolidin hogc piperidin (Y 1a hydro), phan
{mg ¢6 thé duoc thye hién bing céch siéu am hoc trong diéu kién chiéu xa vi

song.

Vi du, néu Ro-Y 13 HNRs;Rsy, phén tmg c6 thé dugc thue hién bang céch
st dung phan Ung két hop trong sy c6 mat ciua tdc nhdn paladi nhu
tris(dibenzylidenexceton)-dipaladi 0) va bazo thich hop, nhu lithi
bis(trimetylsilyl)amit va phdi tir thich hop, vi du paladi(ii) phenetylamin clorua.

Vi du, néu Ro-Y 13 X-H, phan ting véi hop chét ¢6 cong thirc 27 c6 the
duoc thuc hién bang phan Gng két hop trong su c6 mit cia tac nhéan paladi thich

hop, nhu paladi axetat.

Céc hop chét ¢ cong thuc 27 ¢6 thé thu duoc tir cac hop chét cé cong
thirc 26, trong d6 R3 va Ry doc 14p dugc chon tir hydro, metyl, metoxy va Xyano
va Ry, duoc chon tir hydro va metyl, béng cach xir ly cac hgp chét c6 cong thic
26 v6i chit phan tmg brom héa thich hop nhu brom trong axit axetic, trong su
¢6 mit clia chit xtc tac nhu natri axetat, hodc twong ty xt ly bang tac nhan clo

héa thich hop, hogic tac nhan i6t hoa thich hgp, néu mudn.

Céc hop chit c6 cong thie 26 c6 thé dugc didu ché tir cac hop chit ¢6
cong thirc 24, trong d6 Rs va Ry doc lap dugc chon tir hydro, metyl, metoxy va
xyano va Ry, duge chon tir hydro va metyl. Cac hop chét c6 cong thirc 24 ¢ thé
duoc cho phan tng véi 2-brom-1,1-diethoxy-etan (hop chét 25) trong su ¢4 mat
cia axit thich hop nhu HBr, trong dung méi thich hop nhu etanol, ¢ nhiét do

cao.

Céc hop chat c6 cong thic 24, trong d6 Rz 1a hydro, ¢6 thé thu dugc
bang phan tmg gifta cac hop chit c6 cong thirc 22, trong d6 R3 va R4 doc lap

duoc chon tir hydro, metyl, metoxy va xyano, va hop chét 23.
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Céc hop chét c6 cong thirc 22 c6 thé 1a ban san trén thi truong hogc dugc
tdng hop theo cac quy trinh théng thuong. Vi dy, cdc hop chét c6 cong thire 22,
trong d6 R; hodc R4 duge chon tir brom, metyl, metoxy va Xxyano co thé duogc
didu ché tir cac hop chit c6 cong thirc 22a, bing phan Gng dibrom héa theo K.,

Shoji et al. Bull. Chem. Soc. Japan, 1987, 60(7), 2667.

Q.

NO,
22a

Céc hop chét c6 cong thirc 24, trong d6 Riz 12 metyl, c6 thé duoc diéu ché
tir cac hop chét c6 cong thirc A, trong d6 R; va Ry doc 1ép duoc chon tur hydro,
metyl, metoxy va xyano. Hop chat 23 ¢6 thé duoc cho phan tng véi cac hop
chét ¢6 cong thirc A trong dung mdi thich hop, vi du EtOH va nudc, vi du nhu
dugc md ta bsi Jonge, I. de et al., Australian Journal of Chemistry, 1987, 40
(12), 1979 — 1988.

Céc hop chit c6 cong thic A ¢6 thd dugc diéu ché tir cdc hop chat c6
cong thire Z, trong d6 R3 va Ry doc 1dp dugc chon tir hydro, metyl, metoxy va
xyano, vi du béng cach xir Iy cac hop chit c6 cong thic Z bang natri periodat,
trong sy c6 mdt cua chat xtc tdc nhu C31HaBraN3Ru*CH,Cly, trong dung moi
thich hop nhu va nudc va acetonitrile, vi du nhu duoc mo ta trong Bera, J.K. et

al, Journal of the American Chemical Society, 2014 , 136 (40), 13987—-13990.

Céc hop chét c6 cong thirc Z ¢6 thé c6 ban san trén thi truong hodc duoc

diéu ché bang cach st dung céc quy trinh thong thuong.
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Rs
a
z Re
NO,
0 R3 R12= Me
A 0
Ry
NO,
HN,NHZ ¢ Brj\
O Ry H,NTSNH I N
Br- 23 N~ I R3 25 (/\N N R3
e NS —_— A <
Br H,N” N NT™N
R4
HN. R R
31 Ly 2 33 i
\ L1 L1
R1 |
I R1 R1
R N Rq2
74 N™ R3
R
Ra HN )
34 N, "Ly
cong thire (Ic-i) |
R4
Sodo3

Cac hop chét c6 cong thie (Ic-if), ma 1 cac hop chét c6 cong thirc (I)
hoac (IA) trong d6 A 1a CH, A; 1a N, va Ry, R3, R4 Ri2 va Ry3 l1a nhu duogc dinh
nghia déi véi (T) hotic (TA), c6 thé dugc didu ché theo quy trinh & so do 3.

Nguoi c6 hiéu biét trung binh trong linh vyc nay can phai hiéu ring so a6
3 chu yéu mé ta cac bude tdng hop tuong tu nhu cac budc & so dd 2, theo thir tu
khéc, va do d6 cac diéu kién phan mg tuong tu c6 thé duoc str dung cho mdi
trong sd cac buédc tdng hop tuong duong cla so dd 3 nhu duoc phac hoa trén so

dd 2.
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Céc hop chét c6 cong thirc 32, trong d6 Ry 13 halo, c6 thé duge didu ché
bang phan tmg halogen hoéa cac hop chét c6 cong thirc 32, trong d6 Ry» 1a hydro.
Vi dy, dé didu ché cac hop chit c6 cong thiic 32, trong d6 Ry, 1a Br, phan Gng
brom héa cé thé duoc thuc hién bang cach didu ché tac nhan brom hoéa nhu N-

bromsucxinamit, trong dung mdi thich hgp, nhu DMF.

Céc vi du vé cac nhém bao vé ma cé thé duoc sir dung trong cic phuong
phép téng hop dugc mo ta trong ban md ta ndy va céc cach loai bé chiing 6 thé
tim duoc trong tai liéu: T. W. Greene ‘Protective Groups in Organic Synthesis’,
4th Edition, J. Wiley and Sons, 2006, dugc dua vao day bing cach vién dan

nguyén van lién quan dén cac quy trinh nhu vay.

Péi v6i phan tmg hotic quy trinh bat ky trong sb cac phan tng hodc quy
trinh dugc mé ta trén ddy, cac phuong phap gia nhiét va lam lanh théng thuong
¢ thé duoc str dung, vi du bdn dau diéu nhiét hogc khdi néng diéu nhiét, va bon
nuée da/mudi hodc bon da khod/axeton tuong ing. Cac phuong phép tach thong
thudng, vi du chiét tir hodc vao cdc dung mdi nude hodc khong phai hé nude c6
thé dugc st dung. Cac phuong phép thong thudng dé 1am khé dung méi hitu co,
dung dich hoac chét chiét, nhu lic v6i magie sulphat khan, hodc natri sulphat
khan, hodc cho di qua thuy tinh ki nuéc, c6 thé duoc sir dung. Cac phuong phéap
tinh ché théng thuong, vi du két tinh va séc ky, vi du sdc ky silica hogc sic ky
pha dao, c6 thd duoc st dung néu can. Qua trinh két tinh c6 thé duoc thyc hién
bang cach str dung dung moi théng thuong nhu etyl axetat, metanol, etanol, hodc
butanol, hodc hdn hop trong nude cua ching. Cén phai hiéu rang thong thudng
thoi gian va nhiét do phan tmg cu thé c6 thé duoc x4c dinh bing cac ky thuft

kidm soét phan tmg, vi du sic ky 1ép méng va LC-MS.

Céac dang dong phan riéng ré& clia cac hop chét theo sang ché c6 thé duoc
didu ché & dang céac chit dong phan riéng 1& bang cach st dung céc quy trinh
thong thuong nhu két tinh phan doan cua cac chat din xuit dong phan phi d6i
hinh hodc sic ky long hiéu ning cao khong ddi xtng (chiral high performance

liquid chromatography - chiral HPLC).
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Hoéa lap thé tuyét dbi ciia cac hop chét c6 thé duge xac dinh bing cach skt

dung céc phuong phép thong thuong, nhu phuong phap két tinh bang tia X.
Phuong phép str dung

Ngudi c6 hiéu biét trung binh trong linh vuc nay cAn phai hiéu ring viéc
tham chiéu dén didu tri trong ban mé ta ndy dé cép dén viée diéu tri céc tinh
trang d4 dugc xac 1ap. Tuy nhién, cac hop chét c6 cong thire (I) hodic (IA) va cac
mubi duge dung ciia né cling co thé, tly thudc vao tinh trang, 12 hitu ich trong
viéc phong ngtra (dy phong) cac bénh nhit dinh. Do d6, theo mdt vi dy, viéc
diéu tri hodc phong ngira bénh duge md ta. Theo mot vi du khac, viéc didu tri

bénh dugc mo ta. Theo vi du khéc, viéc phong ngira bénh dugc mo ta.

Do d6, theo mdt khia canh khéc, sang ché d& cap dén hop chit c6 cong

thire (I), hodc mubi dugc dung cua no, dung dé diéu tri bénh.

Cn phai hiéu ring, khi hop chat c6 cong thirc (I) hogc (IA) hodc mudi
dugc dung ctiia n6 duge st dung dé chita bénh, n6 dugc stir dung nhu 1a hoat chét
tri liéu.

Do d6, sang ché cling d& cép dén hop chét c6 cong thic (I) hodc (IA),
hodc mudi duge dung ctia n6, ding dé diéu tri hodac phong ngira bénh nhiém ky
sinh trung, vi du bénh Chagas, bénh nhiém ky sinh triing trypanosomia chau Phi
& nguoi, bénh nhiém ky sinh tring trypanosomia chau Phi ¢ dong vét hodc bénh
nhiém ky sinh trung leishmania, cu thé 1a bénh nhiém ky sinh tring
leishmaniasis ndi tang. Ngoai ra, sang ché con d cap dén hop chat c6 cong thic
(D) hoac (IA), hodc mudi duoc dung ciia nd, dung dé diéu tri hodc phong nglra
bénh Chagas. Ngoai ra, sang ché con dé cép dén hop chat c6 cong thie (I) hodc
(IA) hoic mudi duoc dung cta né, ding dé diéu tri bénh nhiém ky sinh tring
leishmania. Ngoai ra, sang ché con dé cap dén hop chét c6 cong thic (I) hodc
(IA), hodc mudi duge dung cua nd, ding dé diéu tri hodc phong nglra bénh
nhiém ky sinh tring leishmaniasis ndi tang. Ngoai ra, sing ché con d& cap dén
hop chét c¢6 cong thic (1) hoic (IA), hodc mubi dugc dung ciia né, dung dé diéu
tri hodc phong ngira bénh nhiém ky sinh trung trypanosomia chau Phi & nguoi.
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Ngoai ra, sang ché cling mo ta viéc st dung hop chét c6 cong thirc (I)
hoac (IA), hodc mudi duoc dung cda no, trong viéc san xuét thube dung dé didu
tri hodic phong nglra bénh nhiém ky sinh trung, vi dy bénh Chagas, bénh nhiém
ky sinh trung trypanosomia chdu Phi & ngudi, bénh nhiém ky sinh tring
trypanosomia chau Phi & dong vat hodc bénh nhiém ky sinh tring leishmania, cu
thé 13 bénh nhiém ky sinh tring leishmaniasis ndi tang. Sang ché con mé ta viéc
stt dung hop chét c6 cong thire (I) hogc (IA), hodc mubi duge dung ctia né, trong
san xudt thudc dé didu tri hodc phong ngira bénh nhiém ky sinh tring
leishmania. Ngoai ra, sang ché con mo ta viéc st dung hop chét c6 cong thirc (1)
hodc (IA), hodc mudi dugc dung cia no, trong san xuht thudc dé diéu tri hosc
phong nglra bénh nhiém ky sinh trung leishmania ndi tang. Ngoai ra, sang ché
con mb ta viée st dung hop chét cé cong thie (I) hodc (IA), hodc mudi duge
dung ctia no, trong san xuét thudc dé diéu tri hodc phong nglra bénh Chagas.
Ngoai ra, sang ché con mo ta viée st dung hop chét cé cong thirc (1) hodc (1A),
hodc mudi dugc dung ciia né, trong viéc san xuét thude didu tri hodc phong ngilra

bénh nhiém ky sinh tring trypanosomia chau Phi & nguoi.

Sang ché con mo ta phuong phap didu tri hodc phong ngira bénh nhiém
ky sinh trung, vi du bénh Chagas, bénh nhiém ky sinh tring trypanosomia chiu
Phi & ngudi, bénh nhiém ky sinh tring trypanosomia chau Phi & dong vat hodc
bénh nhiém ky sinh trung leishmania, cu thé 12 bénh nhiém ky sinh tring
leishmaniasis ndi tang, phuong phép nay bao gdm viéc cho nguoi can diéu tri st
dung lugng hiru hiéu didu tri ciia hop chat c6 cong thirc (I) hodc (IA), hodc mubi
dugc dung ctia nd. Sang ché con mé ta phuwong phép diéu tri hodc phong ngira
bénh nhiém ky sinh tring leishmania, phwong phap nay bao gdm cho ngudi can
diéu tri st dung luong hitu hiéu didu tri ctia hop chat ¢ cong thire (I) hoic (1A),
hodc mudi duge dung ctia né. Séng ché con mé ta phuong phéap didu tri hodc
phong nglra bénh nhiém ky sinh trung leishmania néi tang, phuong phdp nay
bao gdm cho ngudi can diéu tri st dung luong hitu hiéu diéu tri cta hop chét ¢6
cong thic (I) hodc (IA), hodc mubi duoc dung cliia né. Sang ché con mo ta
phuong phap diéu tri hodc phong ngira bénh Chagas, phuong phap nay bao gdm
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cho ngudi cn didu tri st dung luong hitu hidu didu tri ctia hgp chat ¢6 cong
thite (I) hodc (IA), hodc mudi dugc dung ctia né. Séng ché con mo ta phuong
phap diéu tri hoic phong ngira bénh nhiém ky sinh tring trypanosomia chau Phi
& ngudi, phuong phap nay bao gdbm cho ngudi can diéu tri st dung lugng hitu
hiéu diéu tri ctia hop chat c6 cong thirc (I) hoic (IA), hoidc mudi duoc dung cia
no.

Do d6, sang ché con d& cap dén N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, hodc mudi duoc dung cia né,
ding dé diéu tri hodc phong ngira bénh nhiém ky sinh tring, vi du bénh Chagas,
bénh nhidm ky sinh tring trypanosomia chau Phi & ngudi, bénh nhiém ky sinh
tring trypanosomia chau Phi & dong vat hodc bénh nhiém ky sinh tring
leishmania, cu thé 1a bénh nhiém ky sinh tring leishmaniasis noi tang. Ngoai ra,
sang ché con d& cdp dén N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit, hodc mubi dugc dung ctia n6, ding dé diéu tri
hodc phong ngtra bénh Chagas. Ngoai ra, sang ché con d& cap dén N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, hodc
mudi duge dung cua nd, dung dé diéu tri hodc phong nglra bénh nhiém ky sinh
tring trypanosomia chdu Phi & nguoi. Ngoai ra, sang ché con dé cap dén N-(4-
flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit, hodc mubi dugc dung cia né, ding dé diéu tri hodc phong ngira
bénh nhiém ky sinh tring leishmania. Ngoai ra, séng ché con dé cap dén N-(4-
flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit, hodc mudi duoc dung cta no, dung dé diéu tri hodc phong nglra

bénh nhiém ky sinh trung leishmaniasis ni tang.

Ngoai ra, sang ché con md tid viéc st dung N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, hodac
mudi dugc dung cia nd, trong viéc san xuét thudc diéu tri hodc phong ngira
bénh nhidm ky sinh tring, vi du bénh Chagas, bénh nhiém ky sinh tring
trypanosomia chau Phi & nguoi, bénh nhiém ky sinh tring trypanosomia chau

Phi & dong vat hoac bénh nhiém ky sinh tring leishmania, cu thé 1a bénh nhiém
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ky sinh trung leishmaniasis ndi tang. Ngoai ra, sang ché con mo ta viée st dung
N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit, hodc mudi dugc dung ciia né, trong viée san xudt thudc diéu tri hoic
phong ngtra bénh Chagas. Ngoai ra, sang ché con mo6 ta viéc sir dung N-(4-flo-3-
(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit,

hodc mudi duoc dung ciia nd, trong viée san xuat thudc diéu tri hoic phong ngira
bénh nhiém ky sinh tring trypanosomia chiu Phi & nguoi. Ngoai ra, sing ché
con md ta viéc st dung N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit, hodc mubi duoc dung ctia nd, trong viéc san
xudt thudc didu tri hodc phong ngira bénh nhiém ky sinh tring leishmania.
Ngoai ra, sang ché con mé t& viéc st dung N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, -hodc
mudi duoc dung cla né, trong viéc san xuét thube didu tri hodc phong ngilra

bénh nhiém ky sinh triing leishmaniasis ndi tang.

Ngoai ra, sang ché con mé ta phuong phap diéu tri hodc phong ngira bénh
nhim ky sinh tring, vi du bénh Chagas, bénh nhiém ky sinh tring trypanosomia
chau Phi & ngudi, bénh nhiém ky sinh tring trypanosomia chéu Phi ¢ dong vat
hodc bénh nhiém ky sinh tring leishmania, cu thé 1a bénh nhiém ky sinh tring
leishmaniasis ndi tang, phuong phép nay bao gdm cho ngudi can didu tri st
dung luong hitu hidu didu tri cta N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, hoac mubi duge dung ctia noé.
Ngoai ra, sang ché con mé ta phuong phép didu tri hodc phong ngira bénh
Chagas, phuong phép nay bao gdém cho ngudi can diéu tri st dung lugng hiru
hiéu didu tri cta N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit, hodc mudi duge dung ctia né. Ngoai ra, sang
ché con md ta phuong phap diéu tri hodc phong nglra bénh nhiém ky sinh tring
trypanosomia chau Phi & nguoi, phuong phap nay bao gdm cho nguoi can diéu
tri st dung lwong hiru hiéu didu tri ctia N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, hodc mubi duoc dung ctia né.
Ngoai ra, sang ché con md ta phuong phéap diéu tri hodc phong ngira bénh nhiém
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ky sinh tring leishmania, phuong phép nay bao gdém cho ngudi can diéu tri str
dung luong hiru hidu didu trji cta N-(4-flo-3-(3-morpholinoimidazo[1,2-
a|pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, hodc mudi duge dung ciia né.
Ngoai ra, séng ché con mo ta phuong phap diéu tri hoic phong ngira bénh nhiém
ky sinh tring leishmaniasis ndi tang, phuong phép nay bao gdm cho ngudi can
didu tri st dung luong hitu hidu diéu tri cia N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit, hodc

muoi dugc dung ctia no.
Ché pham va dang bao ché

Trong khi c6 thé 13, dé sir dung trong cac phuong phap clia sang ché, hop
chét ¢6 cong thirc (I) hozc (IA), hoic mudi duoc dung cia né, c6 thé dugc sir
dung & dang nguyén khéi, théng thuong tot hon néu no 13 hoat chét trong duogc
pham, vi du, trong d6 chét nay két hop véi it nhét 12 mot chit mang duoc dung

dugc chon pht hop v6i duong st dung du tinh va thuc hanh duogc tiéu chuén.

Thuat ngir “chit mang” dung dé chi chét pha lodng, ta dugc, va/hodc chét
dan thudc ma hoat chét dugc st dung cting. Céc duge pham theo sang ché co thé
chtra cac td hop gébm nhiéu hon mét chét mang. Cac chit mang dung cho duoc
phim nhu vy ¢6 thé 1a céc chat 16ng tiét tring, nhu nude, dung dich nude mudi,
cac dung dich dextroza hé nudc, cac dung dich glyxerol hé nudce, va cac dau,
bao gdm céc dau c6 ngudn gbe tir dau thd, dong vat, thuc vat hodc tong hop, nhu
dau lac, ddu dau nanh, dau khoang, dau vung va tuong tu. Tbt hon 13, nuée hodc
dung dich nuéc mudi hé nuée va cdc dung dich dextroza va glyxerol hé nudc
duoc st dung 1am céc chit mang, cu thé 14 dung cho cac dung dich tiém. Cac
chit mang dung cho dugc phidm thich hgp dugc mé ta trong tai liéu:
“Remington’s Pharmaceutical Sciences” cua E.W. Martin, 18th Edition. Viéc
lya chon chit mang ding cho dugc pham c6 thé duoc chon theo duong st dung
du tinh va thuc hanh duge tiéu chudn. Ngoai chit mang, cic duoc pham c6 thé
bao gdm (céc) chit don, (cac) chat lam tron, (cAc) chit tao huyén phu, (cc) chat

phu va/hodc (c4c) chat pha lodng thich hop bét ky.
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Thuat ngft "duoc dung", nhu dugc st dung trong ban mé ta nay, dung aé
chi cac mudi, cac thuc thé phan tir va céc thanh phan ctia ché pham ma thong
thudng c6 thé chiu dugc vé mat sinh 1y va néi chung khong gdy ra cdc phan tUng
bét loi khi dugc st dung cho dong vat ¢6 vi (chang han nhu ngudi). Thich hop
13, nhu duoc st dung trong ban mé ta nay, thuat nglt "dugc dung" c6 nghia la
duoc phé chuan boi co quan didu tiét cua lién bang ho#c chinh phil dé sir dung
cho dong vat c6 vu, va cu thé hon 1a cho nguoi, hoac duogc liét ké trong dugc
dién Hoa ky hodc céc tai liéu d3 dugc thira nhan rong rai khéc, vi du tai liéu: the
International Union of Pure va Applied Chemistry (IUPAC) Handbook of
Pharmaceutical Salts, 2011 Edition.

“T4 duoc duoc dung” c6 nghia 1a ta dugc ma la hitu ich trong bao ché
dugc phdm ma néi chung 13 an toan, khéng doc va khong co tac dung sinh ly
hodc tac dung khac dang ké, va bao gém ta duoc ma la kha dung dé sur dung cho
tha y cling nhu st dung trong duoc pham dung cho ngudi. “T4 duge dugc dung”
nhu dugce st dung trong don nay bao gém mot hodic nhidu hon mot ta duge nhu

A

vay.

Céc hop chét theo sang ché c6 thé dugc bao ché dé sir dung theo dudng
thuan tién bat ky dé ding trong thubc thu y hodc thubc cho ngudi, twong tu véi
ché phim khang khuan, nhu thudc khang lao, hodc ché phdm chtra thudc chéng

sot rét.

Thong thudng, cac hop chit theo sang ché s&, nhung khong nhit thiét,
duge bao ché thanh cac duge phdm trude khi sit dung cho bénh nhan. Theo mét
khia canh, sang ché dé cap dén duoc pham chira hop chét c6 cong thie (I) hoic
(IA), hodc mubi duge dung ctia né. Theo mdt khia canh khéc, sang ché dé cap
dén dugc phdm chira hop chét ¢6 cong thire (I) hodc (IA), hoic mudi duge dung
ctia né, cing voi it nhét 1a mot chit mang dugc dung. Chat mang phai 1a “kha
dung” v6i nghia 13 twong thich véi cac thanh phan khac cia ché pham va khong

doc doi véi doi tuong st dung thudc.
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Luong hitu hiéu diéu tri ctia hop chét theo sang ché co thé duoc x4c dinh
theo cac phuong phap da biét trong linh vie. C4c lugng hitu higu didu tri s& phu
thudc vao tudi va tinh trang sinh 1y chung clia d6i tuong, duong dung va duoc
phdm dugc st dung. Thong thudng, cac lidu tri liéu s& ndm trong khoang tir 1
dén 2000 mg/ngdy, vi du nim trong khoang tir 500 dén 2000 mg/ngay. Lidu
hing ngay dugc sit dung dé didu tri cho ngudi s& ndm trong khoang tir 1 dén
2000mg, ma c6 thé dugc sir dung theo mdt hodc hai lidu hing ngay, vi du, tuy
thudc vao dudng ding va tinh trang cia dbi tuong. Néu ché phdm bao gém céc
don vi lidu, thi mdi don vi s& chtra 1mg dén 2g hoat chat. Néu dang lidu luong 1a
vién nén thi thich hop 13 tong trong lwong ctia vién nén 1 1000mg hodc thip

hon.

No6i chung, lidu thich hop cho dong vat s& ndm trong khoang tir khoang
0,01 dn khoang 50 15 mg/kg thé trong mdi ngay, hop chét thuong dugc sir
dung mdt cach thuén tién & dang lidu luong; vi du chira 0,01 dén 50mg/kg hoat
chit. Céc liéu luong nay tinh theo bo sita trung binh c¢6 trong lugng tir khoang

20kg dén 1500kg, cu thé hon 14 tir 600kg dén 800keg.

Sang ché con dé cép dén dugc pham chira hop chét c6 cong thirc (I) hodc

(IA), hodc mudi dugce dung clia né.

Sang ché con dé cap dén dugc pham dé diéu trj bénh nhidm ky sinh tring,
vi du bénh Chagas, bénh nhiém ky sinh trung trypanosomia chau Phi ¢ ngudi,
bénh nhiém ky sinh tring trypanosomia chau Phi & dong vat hodc bénh nhiém
ky sinh trung leishmania, cu thé 1a bénh nhiém ky sinh trung leishmaniasis noi

tang, chira hop chét ¢ cong thirc (I) hodc (IA) hogc mubi duge dung clia nod.
Ngoai ra, sang ché con dé cap dén dugc pham chira hop chat ¢ cong thirc
(I) hodc (IA), hoic mudi duge dung ctia né cling véi it nhét 12 mét chit mang
duoc dung.
Sang ché con dé cap dén duoc phim chira (a) hop chat ¢ cong thire (1)

hodc (IA), hodc mudi dugc dung cia nd, va (b) t& duge duge dung.
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Theo mot phuong an, sang ché d& xuét dugc phdm chira a) N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-carboxamit hodc

muoi dugc dung cia nod, va b) t4 dugc dung.

Cén phai hiéu ring cac dugc phdm dé sir dung theo sang ché c6 thé 13 &
dang hdn dich, vién nang hodc vién nén dé ding dudng miéng, ngoai dudng tiéu
hoéa, dudi da, hit, duodi ludi, khu tru, céy ghép, trong mili hodc dung duodng tiéu
hoéa (hodc ding qua niém mac khac), ma cé thé duoc bao ché theo cach thong
thu(‘)hg bang cach st dung mdt hodc nhiéu (it nhét 12 mét) chit mang hoic ta
duoc duge dung. Theo mot khia canh, dugce phém duoc bao ché dé dung duong
miéng.

Céc dugce phdm theo sang ché bao gém cac duoc phim & dang dugc lam

thich tmg dé dung dudng miéng cho dong vat c6 vii ké ca ngudi.

Céc duoc pham theo sang ché bao gém céc duge phim & dang dugc lam
thich tmg dé ding dudng miéng va c6 thé dugc st dung dé diéu tri bénh nhiém
ky sinh tring, vi du bénh Chagas, bénh nhiém ky sinh tring trypanosomia chau
Phi & ngudi, bénh nhidm ky sinh tring trypanosomia chau Phi & dong vat hodc
bénh nhidm ky sinh trung leishmania, cu thé 13 bénh nhiém ky sinh tring

leishmania ndi tang, & dong vat co va ké ca nguoi.

Hop chét theo sang ché co thé duoc sir dung cho céc tmg dung giai phong

trung binh, cham, thay dbi, kéo dai, xung hodc c6 kiém soét.

Ché pham c6 thé duoc bao ché dé st dung theo duong thuén tién bat ky.
Pé diéu tri bénh nhiém ky sinh tring, vi du bénh Chagas, bénh nhiém ky sinh
tring trypanosomia chau Phi & ngudi, bénh nhiém ky sinh trung trypanosomia
chau Phi & dong vat hodc bénh nhiém ky sinh tring leishmania, cy thé 14 bénh
nhiém ky sinh tring leishmaniasis ndi tang, dugc pham c6 thé & dang vién nén,
vién nang, bdt, hat, vién ngdm, sol khi hodc ché phém long, dé su dung dudng
miéng.

Vién nén va vién nang dé ding dudong miéng c6 thé & dang lidu don vi, va

c6 thé chtra céc ta duoc théng thuong nhu cac chit két dinh, vi du sird, nhua
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keo, gelatin, sorbitol, nhya tragacanth, hodc polyvinylpyrolidon; cac chét don, vi
du lactoza, dudng, tinh bdt ngd, canxi phosphat, sorbitol hodc glyxin; cac chét
lam tron tro nén, vi du magié stearat, bot talc, polyetylen glycol hodc silica; cac
chét gay rd, vi du tinh bot khoai tay; hodc céc chét tao 4m kha dung nhu natri
lauryl sulphat. Vién nén co thé dugc bao theo cac phuong phap da biét trong
thuc hanh duge théng thudng. Céc ché phim long ding dudng miéng cé thé &
dang, vi du, céac hoén dich hé nuéc hodc hé dau, cac dung dich, nhii tuong, sird
hodc cdn ngot, hodc c6 thé duoc trinh bay & dang san pham khd dé hoan nguyén
bing nudc hoic chét din thude thich hop khéc truée khi sir dung. Céc ché pham
16ng nhu vay c6 thé chira cac ta duge thong thuong, nhu céc chét tao huyén phu,
vi du sorbitol, metyl xenluloza, glucoza sird, gelatin, hydroxyetyl xenluloza,
carboxymetyl xenluloza, nhom stearat gel hodc chat béo an duoc di duoc hydo
hoa, cac chét tao nhil twong, vi du lexithin, sorbitan monooleat, hodc nhua keo;
c4c chit dan thudc khong chira nude (ma co thé bao gdm cac dau an dugc), vi du
dAu co, cac este chita diu nhu glyxerin, propylen glycol, hodc rugu etylic; cac
chét bao quan, vi du metyl ho#c propyl p-hydroxybenzoat hodc axit sorbic, va,

néu muon, cac chat tao mui va céac chat tao mau thong thuong.

Hop chit ¢6 cong thic (I) hodc (IA), hoic mudi dugc dung cia nd, cb thé
1a thudc diéu tri duy nhét trong ché phém theo sang ché, hodc né cd thé c6 mat
trong ché pham két hop v4i mot hoic nhidu (it nhét & mot) thube diéu tri b

sung.

Do d6, theo mot khia canh khéc, sang ché d& cap dén t6 hop bao gbm (a)
hop chat ¢6 cong thie (I) hodic (IA), hosic mudi duge dung ctia né, va (b) it nhat
12 mot thude didu tri bd sung. TS hop nay con tlly ¥ bao gbm it nhét 1a mot chét
mang dugc dung. Theo mot khia canh, sang ché & cap dén duoc pham chua
hop chét c6 cong thie (I) hodc (IA), hodc mudi duoc dung clia no, cling véi it
nhét 1a mot chit mang duoc dung va mot hoic nhidu (it nhét 1a mét) thudce didu

tri bb sung.
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Céc vi dy v& mét hodc nhiéu (it nhét 13 mot) thude didu tri b sung néu
trén 13 cac thudc chdng leishmania, bao gdm, nhung khéng chi giéi han &,
miltefosin, paromomyxin, natri stibugluconat, meglumin antimoniat,
amphoterixin B deoxycholat hodc liposomal amphoterixin B. Theo mét khia
canh clia sang ché, dé didu tri duong miéng, thudc didu tri bd sung 1a miltefosin.
Hoéa liéu phap nhu vy dugc xac dinh béi quyét dinh ciia bac si diéu tri bing
cach sir dung céc td hop dugc chit duoc wu tién. Ngoai céc thubc néu trén, cac
chét tri liéu chéng leishmania trong twong lai méi phét trién tir cac nghién ctu
1am sang ciing c6 thé duge str dung 1am mét hogc nhidu (it nhat 1a mot) thube

diéu tri bd sung két hop vé6i hop chét co cong thire (I) hodc (IA).

Theo mot khia canh khac, sang ché dé cap dén tb hop bao gdém hop chét
¢ cong thirc (I) hodc (IA) hoic mubi dugc dung ciia nd, ciing véi mdt hodc
nhiéu (it nhit 1a mot) thudc didu tri bd sung, nhu thudc chdng bénh nhidm ky
sinh tring, thuc chdng AIDS hozc thudc chdng virut HIV, hodc thude chong vi
khuan lao TB.

Theo mdt khia canh khéac, mot hoac nhi€u thude dicu tri bo sung 14, vi du,
thudce hitu ich d€ di€u tri bénh nhiém ky sinh trung & dong vat cé v, cac vacxin

tri liéu, cac thude chéng vi khuén lao TB va/hodc céc thube didu tri HIV / AIDS.

Céc hop chét c6 cong thic (I) hodc (IA), hodc mudi duge dung cia nd, va
(cac) thube diéu tri khéc c6 thé duogc sir dung két hop bang cach ding ddng thoi
trong duogc phém duy nhét chira ca hai loai duoc chét. Theo cach khac, t6 hop
nay c6 thé duogc str dung mét cach riéng & trong cac duoc phdm riéng r&, mdi
duoc phérn chira mot trong sb cac duogc chat theo céch tuan tu, trong do, vi du,
hop chét ¢6 cong thic (I) hodc (IA), hoic mubdi dugc dung ctia né duoc str dung
trude va tiép theo 1a dugc chét con lai va nguoc lai. Viée st dung tuan tu nhu
vay c6 thé 13 gan nhau vé mit thoi gian (chéng han, mét cach dong thoi) hodc xa
nhau vé& mit thoi gian. Vi dy, st dung dugc chit con lai sau khi st dung duogc
chét thtr nhit tir vai phit dén nhiu phut, va str dung duoc chét con lai sau khi sir

dung duoc chit thir nhét tir vai gio dén vai ngay 1a nim trong pham vi ctia séng
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ché, trong d6 khoang thoi gian nay 13 khong bi gi6i han. Vi dy, mot duge chat
c6 thé duoc str dung mot 14n mét ngdy, va duoc chét con lai ¢6 thé duogc st dung
2 hodc 3 1an mét ngay, hodc duoc chét con lai ¢6 thé duogce stir dung mot 14n mot

tuan, va duoc chat con lai ¢6 thé dugce sit dung mot 1an mot ngay.

Khi viéc str dung 1a theo tuan tu, hop chét theo sang ché hodc mot hoic
nhidu (it nhit mét) thudc diéu tri bd sung c6 thé duogc sir dung trudce. Khi viée st
dung 13 dong thoi, t6 hop c6 thé duogc st dung trong cling mdt duoc pham hoic
trong cac duge phdm khéc nhau. Khi duoc két hop trong cling mot ché pham,
cin phai hiéu ring hop chat va cac dugc chét phai 12 6n dinh va twong thich véi
nhau va céc hop phin khéc ctia ché phdm. Khi duogc bao ché riéng ré&, chiing c6
th8 dugc cung cép trong ché phim thuén tién bat ky, thuan tién 1a theo cach ma

d3 biét d6i voi cac hop chit nhu vay trong linh vuc nay.

Trong qua trinh diéu tri, cAn phai hiéu rang viéc st dung moi duge chét

cla td hop cé thé duoc lap lai mot hosic nhiéu (it nhét 13 mot) lan.

Ngoai ra, cac dugc chéit c¢6 thé duge st dung theo cling mdt dang hodc
theo cac dang lidu luong khac nhau, chéng han, mot chit c6 thé duoc st dung
khu tra va hop chét con lai c6 thé dugc dung dudong miéng. Thich hop 14, ca hai

dugc chat déu duoc ding dudng miéng.

Céc t6 hop c6 thé duoc trinh bay & dang kit t& hop. Thuat ngit “kit 0
hop” hodc “kit thanh phan” nhu duge st dung trong ban mé ta nay c6 nghia Ia
dugc pham hoic ché phidm ma duge sir dung dé dung cho t6 hop theo séng ché.
Néu cac dugc chit cta td hop duge dung ddng thoi, kit t5 hop c6 thé chira cac
duoc chét trong mot dugce phém duy nhét, nhu vién nén, hoic trong cac duoc
phdm riéng r& Néu cac dugc chét khong dugc ding dong thoi, kit td hop s&
chura tig dugc chat trong cac duge pham riéng 1& trong mot bao goéi duy nhét
hodc cac duoc pham riéng r& trong céc bao goi riéng ré. Kit t6 hop ciing c6 thé
duge cung cdp huéng dan, nhu huéng din vé lidu lugng va cach st dung.

Hudng dan vé liéu luong va cach sir dung nhu vay c6 thé 1a loai duge cung céap
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cho béc si, vi du bing nhan san phadm thudc, hodc chiing c6 thé 1a loai dugc cung

cAp bdi bac si, nhu huéng dan cho ngudi bénh.

Theo mot khia canh, mot hodc nhidu (it nhat 14 mot) thudc didu tri bd
sung la vacxin tri liéu. Do do, hop chét c¢6 cong thic () hodc (IA), hodic mudi
duoc dung cia nd, cb thé duoc sir dung két hop véi viéc tiém vicxin chéng
nhidm ky sinh tring. Cac vicxin phong bénh nhiém ky sinh tring leishmania
diing cho tha y hién hanh bao gdm CaniLeish va Leishmune.

Hop chét c6 cong thite (I) hogc (IA), hoic mudi duge dung cta nd, c6 thé
i) dugc st dung cho d6i tuong ma di dugc ti€m vacxin chéng bénh nhiém ky
sinh trung tur trudce; ii) duge st dung cho dbi tuong ma duoc tiém vicxin chéng
bénh nhiém ky sinh tring sau; hoic iii) c6 thé duoc ddng st dung véi vicxin
chéng bénh nhidm ky sinh tring, hozc st dung hop chét theo sang ché va vicxin
cing nhau theo cling mot dang liéu lugng hozc st dung dong thoi hop chét theo

sang ché va vicxin theo cac dang lieu lugng riéng biét.

Néu hop chét ¢6 cong thic (I) hodc (IA), hodc mubi duge dung cia néd
duoc str dung két hop véi mét hodc nhidu (it nhat mot) thube didu tri bd sung,
lidu lugng ctia hop chét hogic dugc chat c6 thé khac véi lidu lugng khi hop chat
hodc dugc chit duoc st dung mét minh. Liéu luong thich hop s& dugc xac dinh
mdt cach d& dang béi ngudi c6 hiéu biét trung binh trong linh vyc ndy. Can phai
hiéu ring lugng hop chét theo sang ché va mét hogc nhidu (it nhit mot) thude
diéu tri bd sung can thiét dé sir dung trong qué trinh didu tri s& thay doi theo ban
chét cua tinh trang bénh duoc diéu tri va d6 tudi va tinh trang clia ngudi bénh va
rdt cude s& tiy thude vao quyét dinh ctia bac s§ diéu tri hodc bac sithuy.

Céc chir viét tat

Trong viéc md ta sang ché, cac nguyén t6 hoa hoc duoc xac dinh theo
bang tudn hoan céc nguyén t8. Cac chir viét tit va cac ky hiéu duge st dung &
day 1a tudn theo cach st dung théng thuong clia céc chit viét tit va cac ky hiéu
nay cta ngudi cb hiéu biét trung binh trong linh vuc héa hoc. Cac chit viét tat
sau dugc st dung trong ban mo ta nay:
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EtOAc Etyl axetat

AIDS Hoi ching suy gidm mién dich mic phai

approx. khoang

Bt 1, 2, 3-Benzotriazole

CDClI; cloroform duoc dotori hoa

CLND Do Nito héa huynh quang (ChemiLuminescent

Nitrogen Detection)

CO, Cacbon dioxit

Cy Xyclohexan

DAPI 4' 6-diamidino-2-phenylindol
DAST Dietylaminosulfur triflorua
DCE 1,2- dicloetan

DCM Diclometan

DIPEA Diisopropyletylamin

DMAP dimetylaminopyridin

DME 1,2-Dimetoxyetan

DMEM mai truong Bagle duoc cai bién béi Dulbeco
DMF N, N-dimetylformamit

DMSO Dimetylsulfoxit

DMSO-ds dimetylsulfoxit dugc dotori hoa
Et,O Dietyl ete

EtOAc Etyl axetat

EtOH Etanol

FBS huyét thanh bao thai bo
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HCl
HEPES
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HPLC
Hz

KOH

LCMS

MeCN
MEM
MeOH
min
mL

mmol

MS

NaOH
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gam

Protein huynh quang xanh
gio

nuoe

Axit clohydric

axit 2-[4-(2-hydroxyetyl)piperazin-1-yl]etansulfonic
Virut gdy suy giam mién dich & ngudi
Séc ky 1ong hidu ning cao
hertz

kali hydroxit

lit

séc ky 16ng/khdi phd

mol

Axetonitril
2-metoxyetoxy metyl
Metanol

phut

Mililit

milimol

nanomol

micromol

Khéi phd

Nong d6 thong thuong

Natri hydroxit
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NMR Phé cong hudng tir hat nhan
PBS Nude mubi dém phosphat
PBS-A albumin huyét thanh bo

Pd(dppf)CLL.DCM [1,1'-Bis(diphenylphosphino)ferrocene] diclopaladi(Il),

phtrc chét véi diclometan

PMA Phorbol 12-myristat 13-axetat

RB co6 day tron

RPMI Roswell Park Memorial Institute

rt/RT nhiét d6 trong phong

SM chét ban dau

SNAP hop sic ky nhanh Biotage®

THF Tetrahydrofuran

THP Tetrahydropyranyl

THP-1 dong té bao bénh bach cau don bao cép tinh & nguoi
TLC Séc ky 16p méng

UPLC Sac ky long si€u hiéu nang

XPhos 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl
Xantphos 4,5-bis(diphenylphosphino)-9,9-dimetylxanten

Vi du thwe hién siang ché

Céc vi du sau ddy minh hoa sang ché, nhu 12 huéng din dé ngudi ¢6 hiéu
biét trung binh trong linh vuc nay diéu ché va st dung céc hop chét, ché phim,
va cac phuong phap cua sang ché. Trong khi cac phuong phép cu thé cua sang
ché duogc mo ta, nguoi co hiéu biét trung binh trong linh vuc nay can phai hiéu
rang céc su thay d6i va md phong cé thé duge tao ra. Viée vién dan dén cac quy
trinh diéu ché dugc thuc hién theo cich twong tu véi hoac bang phuong phap

théng thuong cua cac quy trinh didu ché khac c6 thé bao gdm céc sy thay d6i vé
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céc thong sb thong thuong nhu thoi gian, nhiét do, diéu kién phan tmg, céc thay

dbi nhé vé& luong chét phan tng, v.v.

Phd cong hudng tir hat nhan proton ('"H NMR) duoc ghi, va do dich
chuyén héa hoc duge bao céo theo phan triéu (ppm) trong ving tlr truong thip
tr chét chudn noi tetrametylsilan (TMS). Céc chit viét tat dbi véi dir liéu NMR
13 nhu sau: s = singlet (vach don), d = doublet (vach doi), t = triplet (vach ba), q
= quartet (vach bdn), m = multiplet (vach bdi), dd = doublet of doublets (vach
doi kép), dt = doublet of triplets (vach ba kép), app = apparent (biéu kién), br =
broad (vach rong). Khdi phd thu duge bang cach st dung k¥ thudt ion héa dién
tir phun (ES). Tét ca cc nhiét d déu dugce bao cdo theo d6 C.

Céc phan tGng bao gdm céc hydrua kim loai (ké ca natri hydua) va céc
thubc thir kim loai hitu co duoc tién hanh trong moi truong argon hodc nito trir

phi ¢6 quy dinh khac.

D&i véi cac chit trung gian va cic vi du sau day, néu hoa 1ap thé tuong
dbi cua hop chit duoc dinh danh, thi né dugc biéu thi trong ca tén 13n cAu tao

cua hop chét.

DP&i véi mot sb chét trung gian va vi du sau ddy, cac vat li¢u ban dau duoc
x4c dinh bing cach dan chiéu téi s6 chét trung gian hodc vi dy. Diéu nay khong
c6 nghia 1 vat liéu thuc su (hodc “mé”) thu duge tir chét trung gian hodc vi du
cu thé bét ky 13 nhét thiét duoc st dung trong bude tiép theo duge minh hoa ¢
day, ma dugc str dung nhu la mot cach viét nhanh dé biu thi tén hop chét twong
ung.

Tén cta cac chat trung gian va cac vi du thu duoc bang cach st dung
chuong trinh dat tén hop chit trong “ChemBioDraw Ultra v12” hodc “ACD
Name Pro 6.02”.

Céc chét trung gian

Chét trung gian 1: 1,2-bis(1H-benzo[d][1,2,3]triazol-1-yl)-1,2-

dimorpholino-etan
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Benzotriazole (3,5g, 29,4mmol) va morpholine (2,57 ml, 29,4mmol) dugc
khudy trong etanol (50 mL) & 20°C trong 5 phut. Glyoxal (2,13g, 14,7mmol)
dugc bd sung vao hdn hgp phan ung va viéc khudy duoc tiép tuc qua dém &
cung nhiét do. Chét rin duoc loc va rira bang etanol dé thu dugc 4,13g san pham

mong mudn (hiéu suit 65%)

'H NMR (400 MHz, DMSO-de): & 8,43 (1H, d), 8,14 (2H, m), 7,64 (1H,
m), 7,48 (2H, m), 7,25 (2H, m), 6,99 (1H, s,b), 3,66 (3H, m), 3,32 (1H, s,b),
3,11 (2H, s), 2,85 (5H, m), 2,56 (4H, s,b).

Chét trung gian 2: 2-brom-2-phenylaxetaldehyt

i ?
_—

Dung dich chira phenylaxetaldehyt (1g, 8,3mmol) trong DCM (3mL)
duge bd sung thém timg giot dung dich chtra brom (1,3g, 8,3mmol) trong DCM
(3 mL) & -10°C trong 30 phat. Dung dich tao thanh dugc lam 4m dén nhiét do
trong phong va dugc khudy & 50°C qua dém. Dung dich nuéc NaHCO; duge bb
sung vao hon hop dd duoc lam lanh va dung dich nay duoc chiét baing DCM.
Lép hitu co duge 1am khd (Na;SOy4), loc va lam bay hoi dudi ap sut giam dé

thu duoc san pham thé (1,8g) & dang chét 16ng mau xanh 14 cdy.
'H NMR (400 MHz, CDCl;): 6 9,59 (1H, d), 7,44 (5H, m), 5,28 (1H, d).

Chét trung gian 4: 4-(3-nitrophenyl)pyrimidin-2-amin
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NaHCO5 NN
Pd(PPh), .

)\/j\ \© _dioxan HoN™ °N

Dung dich da dugc khudy chira 2-amino-4-clopyrimidin (Chét trung gian
3, ALDRICH, 1,0g, 7,75mmol) va axit 3-nitrophenylboronic (ALDRICH, 1,2g,
7,75mmol) trong 1,4-dioxan (50mL) va NaHCO; bdo hoa (12,5mL) dugc khtr
khi trong 10 phut bing nito. Tiép d6, bo sung Pd(PPhs)s (ALDRICH, 0,447g,

NO,

0,38mmol) vao, va hon hop phéan tng dugc gia nhigt & 95°C qua dém. Hon hop
phan tng dugc dé ngudi dén nhiét do trong phong roi duoc rét 1én nudc va
EtOAc. Lép hitu co duoc tach, 1am khé (NaSO4), loc va lam bay hoi dudi ap
suét giam. Phép sfc ky nhanh chét cdn (SNAP 55 KP-NH, 100% DCM) thu

duoc hop chit néu & dé muc (1,5g, hiéu sudt 93%) & dang chat rin mau vang.

'H NMR (400 MHz, DMSO-dy): 8 8,92 (1H, m), 8,51 (1H, dt), 8,41 (1H,
d), 8,36 (1H, ddd), 7,81 (1H, ), 7,29 (1H,d), 6,87 (2H, s,b).

m/z=217 (M+H)

Chét trung gian 5: 4-(2-flo-5-nitrophenyl)pyrimidin-2-amin

NaHCO4 N F

Pd(PPh) |
S S e

NO,

Dung dich da duoc khudy chtra 2-amino-4-clopyrimidin (ALDRICH,
2,0g, 15,43mmol) va axit 2-flo-5-nitrophenyl)boronic (ALFA AESAR, 2,8g,
15,43mmol) trong 1,4-dioxan (100mL) va NaHCO; bdo hoa (25mL) dugc khtr
khi trong 10 phut bang nito. Tiép d6 bo sung Pd(PPhs)s (ALDRICH, 0,891g,
0,77mmol) vao, va hdn hgp phan tng duoc gia nhiét & 95°C qua dém. Hon hop
phan tng duoc dé ngudi dén nhiét do trong phong roi dugce rét 1én nude va

EtOAc. Lép hitu co duge tach, lam khd (Na,SOs), loc va lam bay hoi duéi ap
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sudt giam. Phép séc ky nhanh chét can (SNAP 55 KP-NH, 100% DCM) thu

duoc hop chét néu & dé muc (2,4g, hiéu suét 66%) & dang chét rin mau vang.
m/z=235 (M+H)

Chét trung gian 6: 7-(2-flo-5-nitrophenyl)-3-phenylimidazo[1,2-

a]pyrimidin

NS F CIJ
P Br
CH5CN
NN + T, 200
N= N/
NO,
NO,

Dung dich da duoc khudy chira 4-(2-flo-5-nitrophenyl)pyrimidin-2-amin
(Chét trung gian 5, 0,5g, 2,3mmol) trong DCE (20mL) dugc bd sung thém 2-
brom-2-phenylaxetaldehyt (Chét trung gian 2, 2,3mmol). Hon hop phan tmg thu
duge duoc khudy & hdi luu qua dém. Hon hop nay dugc lam bay hoi dudi ap
sut giam.

Phép séc ky chét can (SNAP KP-Si 50g, 100% DCM) thu dugc hop chit
néu & d& muc (0,4g) véi dd tinh khiét thip (45% theo UPLC). San pham khong
tinh khiét duoc séc ky dd trén silica gel cai bién NH (SNAP 28g, Cy/DCM, 95:5
— 0:100) dé thu duoc hop chit néu & d& muc & dang chat ran mau cam (0,105g,
hiéu suét 13%).

'H NMR (400 MHz, DMSO-de): § 9,20 (1H, d), 8,96 (1H, dd), 8,48 (1H,
m), 8,16 (1H, s), 7,77 (3H, m), 7,61 (3H, m), 7,51 (1H, m).

m/z= 335 (M+H)

Chét trung gian 7: 7-(3-nitrophenyl)-3-phenylimidazo[1,2-a]pyrimidin
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| ;
HZNJ\N CH3CN /jl\\
N= N/
NO,

Huyén phtt di duge khudy chira 4-(3-nitrophenyl)pyrimidin-2-amin (Chat
trung gian 4, 0,500g, 2,31mmol) trong CH;CN (20mL) duoc bb sung thém 2-
brom-2-phenylaxetaldehyt (Chét trung gian 2, 2,31mmol). Hon hop phan Gng
thu duoc duoc khudy & hdi luu trong 3h. Viée kiém tra bang UPLC cho thy
phan ing c6 muc chuyén héa ~40%. B6 sung thém 2-brom-2-phenylaxetaldehyt
(2,31mmol) vao va hdn hop nay duoc khudy & hoi luu qua dém. Viée kiém tra
bang UPLC cho thay phan tng c6 muc chuyén hoa ~40%. Hon hop nay dugc
lam bay hoi dudi 4p suét giam. Chét can duge sdc ky do trén silica gel cai bién
NH (SNAP 55g) rtra giai bang DCM @8 thu duoc hop chit néu & dé muc & dang
chét rin mau cam (0,165g, hiéu suit 22%).

'H NMR (400 MHz, DMSO-d¢): § 9,17 (1H, d), 9,06 (1H, m), 8,73 (1H,
m), 8,41 (1H, m), 8,10 (1H, s), 7,90 (2H, m), 7,78 (2H, m), 7,61 (2H, m), 7,50
(1H, m).

m/z=317 (M+H)

Chét trung gian 8: 3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)anilin

NH4CI

SN EtOH >>\
o l@

NO,

Dung dich chtta 7-(3-nitrophenyl)-3-phenylimidazo[1,2-a]pyrimidin (Chét
trung gian 7, 0,165g, 0,52mmol) trong EtOH (3mL) duogc bd sung thém sat
(ALDRICH, 0,232g, 4,16mmol), tiép theo 1a dung dich chtra amoni clorua

(0,111g, 2,08mmol) trong nudc (ImL). Hon hop phéan tng dugc tang nhiét do
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dén 75°C va dugc khudy & nhiét do nay trong 3h. Hon hop phan tng dugc 1am
ngudi dén nhiét do trong phong va cho di qua thiét bi tach pha. Dung méi dugc
loai bd dudi ap suét giam dé thu duoc hop chit mong mudn & dang chét rin mau

vang (0,13, hiéu suat 87%).

'H NMR (400 MHz, DMSO-de): & 9,03 (1H, d), 7,99 (1H, s), 7,73 (2H,
m), 7,53 (4H, m), 7,36 (1H, m), 7,21 (2H, m), 6,76 (1H, m) 5,37 2H, 5, b)

m/z= 287 (M+H)

Chét trung gian 9: 4-flo-3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)anilin

Dung dich chtra 7—(2-ﬂo-5—nitrophenyl)—3-phenylimidazo[l,2—a]pyrimidin
(Chét trung gian 6, 0,105g, 0,31mmol) trong etanol (2,5mL) duoc bd sung thém
sit (ALDRICH), tiép theo 12 dung dich chira amoni clorua (0,066g, 1,24mmol)
trong nudce (0,75mL). Hon hop phén tmg duoc tang nhiét do dén 75°C va duogc
khudy & nhiét d6 nay trong 1 gio. Viéc kiém tra bang UPLC cho thay phan tng
da hoan thanh. Hon hop phan tg dugc 1lam ngudi dén nhiét do trong phong va
DCM va nuéc duogc thém vao. Hon hop nay dugce cho di qua thiét bi tach pha va
phin hitu co duge lam bay hoi dudi ap suit giam dé thu duoc san phim tho

(0,086¢, hiéu suét 91%) ma dugc st dung truc tiép trong budc tiép theo.

'H NMR (400 MHz, DMSO-dg): 8 8,03 (1H, s), 7,76 (2H, m), 7,59 (2H,
), 7,48 (2H, m), 7,36 (1H, m), 7,06 (1H, m), 6,74 (1H, m), 5,25 (2H, s, b)

m/z= 305 (M+H)

Chét trung gian 10: 4-(7-(2-flo-5-nitrophenyl)imidazo[1,2-a]pyrimidin-3-
yl)morpholin
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Hdn hop gém 4-(2-flo-5-nitrophenyl)pyrimidin-2-amin (Chét trung gian
5,0,5g, 2,13mmol), 1,2-bis(1H-benzo[d][1,2,3]triazol-1-y1)-1,2-
dimorpholinoetan (Chét trung gian 1, 0,927, 2,13mmol) va kém bromua
(ALDRICH, 0,095g, 0,42mmol) dugc hoi luu trong 1,2- dicloetan qua dém. Sau
d6, hdn hop phan Gtng duge 1am ngudi dén nhiét do trong phong. KOH (0,12g)
duoc bd sung vao dung dich nay va khudy trong 30 phut. Tiép theo, chét rén
duoc loc hét va ria bing DCM. Dung mdi dugc loai bé dudi 4p sudt giam. Phép
séc ky nhanh chét cin (SNAP KP-Si 50g, Cy/DCM, 100:0-0:100) thu dugc hop
chit néu & @ muc (0,08g, hiéu suat 10%).

'H NMR (400 MHz, DMSO-dg): & 8,90 (1H, dd), 8,85 (1H, d), 8,45 (1H,
m), 7,73 (1H, m), 7,61 (2H, m), 3,85 (4H, m), 3,07 (4H, m).

m/z= 344 (M+H)

Chét trung gian 11: 4-flo-3-(3 -morpholinoimidazo[1,2-a]pyrimidin-7-
yl)anilin

O

NH4CI
\ EtOH N F

/k

NH,

Dung dich chta 4-(7-(2-flo-5-nitrophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl)morpholin (Chét trung gian 10, 0,080g, 0,23mmol) trong etanol (2,0mL) duogc
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bb sung thém sit (ALDRICH, 0,104g, 1,8mmol), tiép theo 1a dung dich chtra
amoni clorua (0,049g, 0,92mmol) trong nudc (0,5mL). Hon hop phan tng dugc
tang nhiét do dén 75°C va dugc khudy & nhiét d6 nay trong 1 gio. Viéc kiém tra
bing UPLC cho thdy phan tng dd hoan thanh. Hon hop phan tng dugc lam
ngudi dén nhiét d6 trong phong va DCM va nude duge thém vao. Hon hop nay
duoc cho di qua thiét bi tich pha va phan hitu co duge lam bay hoi dudi ap suét
giam dé thu duoc san pham mong muén & dang chit tho (0,080g) ma dugc sir

dung tryc tiép trong budc tiép theo.

m/z= 314 (M+H)

Chéit trung gian 12: 4-(7-(3-nitrophenyl)imidazo[l ,2-a]pyrimidin-3-
yl)morpholin

N

I

je

p=4

'

A,
%Q .

N
N7 @N N
I
HZN*N/ A SN
N7J\N/

NO,

i

™
N

P4

4-(3-Nitrophenyl)pyrimidin-2-amin (Chét trung gian 4, 0,1g), 1,2-bis(1H-
benzo[d][1,2,3]triazol-1-yl)-1,2-dimorpholinoetan (Chét trung gian 1, 0,2g) va
kém bromua (ALDRICH, 0,01g) duoc tao huyén phu trong 1,2- dicloetan (3mL)
va hdn hop duoc lac & 100°C trong 3 gio.

Hon hop dugc rira bang nudc, pha hitu co duge 1am kho va cho bay hoi.

Chét thoé duoc tinh ché bang cot KP-NH rua giai bang yclohexan/AcOEt
1:1, tao ra hop chat mong mudn & dang chat radn mau cam (0,07g).

'H NMR (400 MHz, CDCl;): § 8,99 (1H, m), 8,65 (1H, m), 8,43 (1H, d),
8,37 (1H, m), 7,73 (1H, t), 7,58 (1H, s), 7,46 (1H, d), 3,96 (4H, m), 3,13 (4H,
m).

Chét trung gian 13: 3-(3 -morpholinoimidazo[1,2-a]pyrimidin-7-yl)anilin
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o) o)
) e ()
N NH,4CI N
_ _— B
NN N7 >N
NO, NH,

Dung dich chtta  4-(7-(3-nitrophenyl)imidazo[1,2-a]pyrimidin-3-
yl)morpholin (Chét trung gian 12, 0,07g) trong EtOH (5mL) duoc bb sung thém
sét (ALDRICH, 0,092g), tiép theo 13 dung dich NH,Cl bdo hoa (2mL), tiép theo
hdn hop duoc hdi luu trong 1h. Sau khi lam ngudi dén nhiét do trong phong, hon
hop nay duoc loc qua béanh Celite, rira bing MeOH; c4c chat bay hoi dugc lam
bay hoi va chét can dugc pha lodng bang AcOEt va rira bang nudc. Céac pha hitu
co dugc tach, lam kho va cho bay hoi, tao ra hop chét mong muén & dang chét
ran mau vang (0,04g) ma dugc st dung trong bude tiép theo ma khong can tinh

ché thém.

'H NMR (400 MHz, CDCl3): § 8,31 (1H, d), 7,67 (1H, m), 7,48 (1H, s),
7,46 (1H, m), 7,35 (1H, d), 7,29 (1H, m), 6,83 (1H, m), 3,93 (4H, m), 3,10 (4H,
m).

m/z=296 (M+H)

Chét trung gian 14 : 4-(5-amino-2-flophenyl)pyrimidin-2-amin

N Fe A
H,N” N EtOH H,NT N
NO, NH>

Dung dich chira amoni clorua (3,29g) trong nuéc (100mL) duge bb sung
vao huyén phu da dugc khudy chtra bot sit (ALDRICH, 4,40g) va 4-(2-flo-5-
nitrophenyl)pyrimidin-2-amin (Chét trung gian 5, 4,01g) trong etanol (150mL)
va 1,4-dioxan (150mL) & nhiét do trong phong. Hon hop thu duge dugc gia
nhiét dén 50°C trong 3 gid. Hon hop phan tmg duoc lam ngudi dén nhiét do
trong phong, pha loadng bang EtOAc (300mL) va loc qua cudn Celite ngén, ria
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bing EtOAc du. Chit loc dugc cho bay hoi mét phan dé loai bé dung mdi hitu
co, tiép theo chat cin dugc pha lodng bang nudc (100mL) va do pH dugc didu
chinh dén pH 8 bang dung dich natri bicarbonat. Hon hop nay duoc chiét bing
diclometan. Cac pha hitu co két hop dugc loc qua thuy tinh ki nude (thiét bi tach
pha) va lam bay hoi dudi &p sudt giam. Chét can dugc sdc ky dd trén silica gel
cai bién NH (SNAP 375) rira giai bang EtOAc dé thu duoc san phdm mong

mubn (3,05g) & dang chét rdn mau vang nhot.

Chét trung gian 15: N-(3-(2-aminopyrimidin-4-y1)-4-flophenyl)pyrolidin-

1-carboxamit

DMAP
N

HN
NH, Py hil
o)

Pyrolidin-1-carbonyl clorua (ALDRICH, 1,91mL) dugc b sung vao
huyén phu di duoc khudy chira 4-(5-amino-2-flophenyl)pyrimidin-2-amin (Chét
trung gian 14, 3,53g) va dimetylaminepyrimidin (0,106g) trong pyridin (10mL)
va diclometan (100mL) & nhiét do trong phong va hén hop thu duge duge gia
nhiét dén hdi luu qua dém. Hon hop phan tmg dugc chuyén sang binh thét co
day tron cé ren ¢ dinh, trong do n6 dugc gén kin va gia nhiét dén 55°C trong 24
gid nita. Hon hop phéan tmg duoc lam ding bang nudc (200mL), d6 pH duoc
didu chinh dén pH 7 va hdn hop nay dugc chiét bang diclometan (4 x 250mL).
Céc pha hitu co két hop dugce rira bang nude mudi (100mL), loc qua thiy tinh ki
nuée (Thiét bi tich pha) va lam bay hoi dudi ap sudt giam. Chat can dugc sdc ky
dd trén silica gel (SNAP340) rura giai béng gradien 30-100% hdn hop dung moi
A trong xyclohexan, trong d6 hon hop dung méi A 13 MeOH/EtOAc 5:95, dé

thu duoc san phim mong mubn (2,05g) & dang chét rén mau tring.

Theo cach khac, chét trung gian 15 c6 thé duoc didu ché theo phan g

sau.
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@

cl \NJ\NHZ

E o g
B/ ~
~0 Pd(PPhy), N™ "NF

ag. Na2C03 (1 M) -

Dioxan HN o
HN. _O 90 °C, 1,5 gi¢r
hd 90% hi
N N

Oy O

Hon hop gdém 4-clopyrimidin-2-amin (1,5g, 11,58mmol), N-(4-flo-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)pyrolidin-1-carboxamit
(Chét trung gian 17, 5,52g, 16,52mmol) va dung dich nudc NaHCOs; IN
(23,16mL, 23,16mmol) trong 1,4-dioxan (57,9mL) dugc khir khi béng nito.
Tetrakis(triphenylphosphin)paladi (0) (1,338g, 1,158mmol) dugc bd sung vao va
hdn hop thu duge duge gia nhiét & 90°C trong 1,5 h.

Hon hop phan tng duge loc qua banh celite va rira giai bang diclometan
(10x35mL). Chét loc duoc rira bang nuée (150mL), 16p chira nude duge chibt
bang diclometan (2x50mL) va cac 16p hiru co duge két hop lai, lam khé bing
Na,SO, khan, loc va ¢6 thanh chit ban rin mau cam. Chét cin dugc két taa béng
ete va chét ran tao thanh dugc nghién bing 10% EtAcO/Et,0, 1:3 EtAcO/Et,0
va 50% EtAcO/Et,0 dé thu dugc san phim mong mudn & dang chét rin mau
nau xam (3,52g).

'H NMR (400 MHz, DMSO-dg): § 8,3- 8,30 (m, 2H), 8,04 (dd, J=7,1, 2,8
Hz, 1H), 7,66- 7,62 (m, 1H), 7,18 (dd, J= 11,1, 8,8 Hz, 1H), 6,90 (dd, J= 5,1,
2,5 Hz, 1H), 6,68 (br s, 2H), 3,38- 3,34 (m, 4H), 1,87- 1,83 (m, 4H).

m/z= 302 (M+H)

Chét trung gian 16: N-(3 -brom-4-flophenyl)pyrolidin-1-carboxamit
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F F
1.CDI (2 eq), DIPEA (2 eq)
Br DCM, RT Br
2. Pyrolidin (2 eq)
NH DCM, RT HN. _O
2 87% b
N

U

Dung dich chtta 3-brom-4-floanilin (5g, 26,3mmol) trong diclometan (150mL)
duge bd sung thém N N-diisopropyletylamin (9,19mL, 52,6mmol) va 1,1’-
carbonyldiimidazol (8,53g, 52,6mmol). Dung dich tao thanh dugc khudy & nhiét
d6 trong phong qua dém. Pyrolidin (4,40mL, 52,6mmol) dwoc bd sung vao va
hdn hop phan tng duge khudy & nhiét do trong phong trong 2 gid. Nudc (duoc
axit hoa nhe) duogc bd sung thém va cac 16p dugc tach. Lop chira nude duogc
chiét bang diclometan (60mL). Cac 16p hitu co dugc két hop lai, 1am khé bing
NaySOy khan, loc va c¢b. Chat cin duoc nghién bang dietyl ete dé thu dugc san

phidm mong mubn (6,57, chit rin mau tring).

'H NMR (400 MHz, DMSO-de): & 8,28 (br s, 1H), 7,93- 7,71 (m, 1H),
7,53- 7,49 (m, 1H), 7,24 (, t, J= 8,8 Hz, 1H), 3,36- 3,32 (m, 4H), 1,86- 1,83 (m,
4H).

Chét trung gian 17. N-(4-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)pyrolidin-1-carboxamit

szinz
F Pd,(dba)s F 9jé<
Br XPhos B<g
KAcO .

9E_)o(-%‘)ioxem
, qua dém
HN\]&O 95% HN

0
\[é
N N

U UJ

Huyén pht chitra N-(3-brom-4-flophenyl)pyrolidin-1-carboxamit (Chét
trung gian 16, 5g, 17,41mmol), bis(pinacolato)diboron (6,63g, 26,1mmol) va
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kali axetat (4,27g, 43,5mmol) trong 1,4-dioxan (62,4mL) dugc khir khi. Tiép
theo, Xphos (0,697g, 1,463mmol) va Pd,(dba); (0,399g, 0,435mmol) dugc thém
vao. Sau hai chu trinh chan khong/nito, huyén phi nay duge gia nhiét & 90°C
qua dém. Hon hop phan tng duoc loc qua béanh celite, rira giai bing diclometan,
va chit loc duoc co trong chan khong d8 thu duge chat rin mau do (12,6g). Chét
cin duoc nghién bing dietyl ete (3x10mL) d8 thu duoc san phdm mong mubn &

dang chit rin mau kem (5,52g).
'H NMR (400 MHz, DMSO-d¢): 6 8,19 (br s, 1H), 7,75- 7,70 (m, 2H),
7,02- 6,97 (m, 1H), 3,36- 3,33 (m, 4H), 1,85- 1,82 (m, 4H), 1,29 (br s, 12H).
m/z=335 (M+H)

Chét trung gian 24. 5-(3-nitrophenyl)-1,2,4-triazin-3-amin

0
N
ey
Br HoN" N
NO,
NO,

Hop chét nay dugc diéu ché theo phuong phap ctia Kim, Junwon va cong
su, (Med. Chem. Lett., 2012, 3(8), 678-682) tur 2,2-dibrom-1-(3-
nitrophenyl)etanon (5,50g, 17,0mmol, duogc didu ché bang cach dibrom hoa 3-
nitrophenyletanon ban san trén thi trudong theo tai liéu: K., Shoji et al. Bull.
Chem. Soc. Japan, 1987, 60(7), 2667), THF (100mL), morpholin (6,23g,
71,5mmol) va l-aminoguanidin hydro carbonat (ALFA AESAR, 23g,
17,0mmol) dé thu duoc 5-(3-nitrophenyl)-1,2,4-triazin-3-amin (2,11g, hiéu suét
54%) dué6i dang bot mau tréng.

'"H NMR (500 MHz, DMSO-de): & 9,39 (1H, s), 8,99 (1H, s), 8,62 (1H, d,
J=179Hz), 8,44 (1H, d, J= 8,3 Hz), 7,88 (1H, t, J = 7,8 Hz), 7,46 (2H, s br).

Chét trung gian 26. 3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin

N N
N* NS
| 7
HZN/KNJ\Q —_— N/]\N/
NO, NO,

-87-



31424

Dung dich da dugc khudy chtra 2-brom-1,1-diethoxy-etan (ALDRICH,
5,60g, 28,4mmol) trong HBr (dung dich nudc 48%, 0,50mL) va etanol (20mL)
duoc khudy & 90°C trong 1 gid, duge 1am ngudi, pha loéng bang Etanol (10ml)
va duoc bazo hoa bing cach bd sung cin than NaHCO; dang ran. HOn hop nay
duoc loc, rira bang etanol (10mL), b6 sung 5-(3-nitrophenyl)-1,2,4-triazin-3-
amin (Chét trung gian 24, 1,30g, 5,7mmol) vao chét loc va dung dich ndy dugc
khudy qua dém & 100°C. Hon hop phan mg dugc lam ngudi, dung méi dugce co
trong chan khoéng va chat thé dugc phan bd vao trong nude (50mL) va EtOAc
(50mL). Pha hitu co dugc rita bang nuée mudi (10mL), loc qua thiét bi tach pha
chira MgSO, va dugc c6 trong chan khong. Dietylete dugc bd sung vao va chét
rén thu duoc duoc gom lai, rira bang dietylete va 1am kho trong chan khong dé
thu dugc 3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin (1,33g, hiéu suit 97%)

dudi dang bdt mau néu vang.

'H NMR (500 MHz, DMSO-dg): 6 9,56 (1H, s), 9,01 (1H, s), 8,74 (1H, d,
J=17,8Hz), 8,47 (1H, s), 8,43 (1H, d, J= 8,1 Hz), 8,10 (1H, s), 7,91 (1H, t, J =
7,9 Hz).

Chét trung gian 27. 7-brom-3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin

N Br

. N
N e (/k o
NANJ\@ N¢J\N/

NOZ N02

Dung dich d& dugc khudy chtra 3-(3-nitrophenyl)imidazo[1,2-
b][1,2,4]triazin (Chét trung gian 26, 1,32g, 5,5mmol) trong axit axetic (10mL) &
nhiét d6 trong phong duoc xir Iy bang natri axetat (6,73g, 8,2mmol) tiép theo 1a
brom (0,962g, 6,0mmol) va khudy trong 1 gio. Sau d6, hon hop phan tng dugce
dugc bd sung ting giot vao hdn hop dugc khudy chira NaHCOj3 béo hoa trong
nuée (20mL) va EtOAc (20mL) va chit ran tao thanh duge gom lai, rira bang
nuée, EtOAc va lam khd trong chin khoéng dé thu duoc 7-brom-3-(3-
nitrophenyl)imidazo[1,2-b][1,2,4]triazine (1,2g, hiéu sudt 65%) & dang chét bot

mau nau vang.
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'H NMR (500 MHz, DMSO-dg): § 9,68 (1H, s), 9,08 (1H, s), 8,76 (1H, d,
J=1,8 Hz), 8,45 (1H, d, J= 8,1 Hz), 8,24 (1H, s), 7,93 (1H, t, J= 7,9 Hz).

Chét trung gian 29. 3-(3-nitrophenyl)-7-phenylimidazo[1,2-
b][1,2,4]triazin

Br P}\ N
N .
/N \] 7N
QN\//]\N/ NJ\N/]\@
NO, NO,
Dung dich chtta 7-brom-3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin
(Chét trung gian 27, 0,2g, 0,59mmol), 4,4,5,5-tetrametyl-2-phenyl-1,3,2-
dioxaborolan (ALDRICH, 0,242¢, 1,19mmol), tetrakis
(triphenylphosphin)paladi (ALDRICH, 0,069g, 0,06mmol) va natri carbonat
(0,183g, 1,78mmol) trong DMF (3mL) va nudc (1mL) duoc khudy qua dém &
80°C trong dng gén kin. Sau d6, hdn hop phan tmg dugce rét 1én hon hop da
duoc khudy k§ chira nude (10mL) va EtOAc (10mL) va chét ran tao thanh dugc
gom lai, rira bang nudc, EtOAc va lam khé trong chan khéng dé thu duogc 3-(3-
nitrophenyl)-7-phenyl-imidazo[1,2-b][1,2,4]triazin (0,18g, hi¢u suat 91%) &

dang chat bdt mau nau vang.

'H NMR (500 MHz, DMSO-dg): § 9,67 (1H, s), 9,10 (1H, s), 8,78 (1H, d,
J=179Hz), 8,65 (1H, s), 8,44 (1H, d, J=8,2 Hz), 8,21 (2H, d, J = 7,7 Hz), 7,94
(1H,t, J = 8,1 Hz), 7,60 (2H, t, J = 8,0 Hz), 7,47 (1H, t, J= 7,1 Hz).

Chét trung gian 30: 4-(3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin-7-
yl)morpholin

. -

N
Ny N
SR,
NTON NZ N7

NO2 N02
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Dung dich chta 7-brom-3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin
(Chét trung gian 27, 0,4g, 1,25mmol), morpholin (ALDRICH, 0,544g,
6,25mmol), xesi carbonat (ADLRICH, 0,814¢, 2,5mmol),
tris(dibenzylideneaxeton)dipaladi(0) (ALDRICH, 0,057g, 0,063mmol) va
Xantphos (ALDRICH, 0,072g, 0,13mmol) trong 1,4-dioxan (5SmL) dugc gia
nhiét dong thoi khudy trong 10 vi séng & 150°C trong 2 gid. Sau do, hdn hop
phan tng dugc rét vao EtOAc (10mL) va nuée (10mL), pha hitu co duge tach,
rira bing nuée mudi (10mL), lam kho (MgSOy) va cho bay hoi. Phép sic ky
(Si0,, 100% EtOAc) tao ra 4-[3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin-7-
ylJmorpholin (0,075g, hiéu sudt 18%) & dang chat bot mau vang.

'H NMR (500 MHz, DMSO-de): 6 9,45 (1H, s), 9,01 (1H, s), 8,69 (1H, d,
J=8,0Hz), 839 (1H, d, /= 8,0 Hz), 7,89 (1H, t, J = 8,8 Hz), 7,72 (1H, s), 3,34
(4H, s br), 3,28 (4H, s br).

Chat trung gian 31. N-[3-(2,2-dibromaxetyl)-4-flo-phenyl]pyrolidin-1-

carboxamit
K R
o — . 30
Br (0]
NH, Br  HN—{
O

Dung dich da dugc khudy chta 1-(5-amino-2-flo-phenyl)etanon
(APOLLO, 10,0g, 65,3mmol) va DMAP (0,4g, 3,3mmol) trong pyridin (100mL)
va DCM (400mL) & nhiét d§ trong phong dugce xtr ly béang timg giot pyrolidin-
1-carbonyl clorua (ALDRICH, 13,08g, 97,9mmol). Hon hop phéan tmg duoc
khudy & 50°C trong 72 gio cho dén khi TLC (hexan/EtOAc 1:1) cho thiy phan
g d4 hoan thanh. Tiép d6, hdn hop phan ing dugc cd trong chén khéng, chét
dAu can diac duogc pha loing bing DCM (400mL), ria bang nudc mubi (200mL)
tiép theo 13 axit clohydric 1M (200mL) va pha hitu co dugc lam kho (MgSO,),
duoc cb trong chan khong dé thu duoc chdt bot ma dugc nghién bing 1:1
EtOAc:Et,O (200mL), dugc khudy & nhiét d6 trong phong trong 12h, tiép theo
dwoc gom lai bang cach loc va lam kho dé thu duoc N-(3-axetyl-4-flo-
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phenyl)pyrolidin-1-carboxamit (13,55g, hiéu sudt 82%) & dang chét bdt c6 mau
hoa tr dinh huong nhat.

'H NMR (500 MHz, DMSO-dg): 8 8,37 (1H, s), 7,94 (1H, dd, J = 6,7 Hz,
2,8 Hz), 7,85-7,81 (1H, m), 7,23 (1H, dd, J = 10,9 Hz, 9,0 Hz), 3,38-3,34 (41,
m), 2,56 (3H, d, J = 4,6 Hz), 1,88-1,83 (4H, m).

Tiép d6, dung dich chira N-(3-axetyl-4-flo-phenyl)pyrolidin-1-carboxamit
(1,70g, 6,45mmol) trong THF (50mL) dugc bé sung thém ting phﬁn
trimetylphenylamoni tribromide (ALDRICH, 9,70g, 25,8mmol), hén hop phéan
{mg dugc khudy & nhiét do trong phong trong 10 pht, tiép theo hdn hop phan
uing duoc tang nhiét do dén 60°C va khudy trong 12 h. Sau d6, hdn hop phan
tmg duoc loc dé loai bd chét rén, dung moi dugc loai bd trong chan khong va
chit cin duoc sic ky (SiO,, 5-90% EtOAc/heptane) dé thu duge N-[3-(2,2-
dibromaxetyl)-4-flo-phenyl]pyrolidin-1-carboxamit (1,26g, hiéu sudt 46%) &
dang chét rdn mau nau séng.

'H NMR (500 MHz, CDCl3): & 8,07-8,03 (1H, m), 7,71-7,67 (1H, m),
7,15 (1H, t, J = 10,0 Hz), 6,89-6,36 (1H, m), 6,43 (1H, s), 3,50 (4H, s), 2,05
(4H, s).

Chét trung gian 32. N-(3-(3-amino-1,2,4-triazin-5-y1)-4-
flophenyl)pyrolidin-1-carboxamit

O F N
Br N~ | F
Br HZNJ%N
HN (@)
(\E HNYO
N

Hop chit nay duoc diéu ché theo phuong phéap didu ché chit trung gian
24, 3-(3-nitrophenyl)imidazo[1,2-b][1,2,4]triazin tir N-[3-(2,2-dibromaxetyl)-4-
flo-phenyl]pyrolidin-1-carboxamit (chét trung gian 31, 1,47g, 3,60mmol),
morpholin (ALDRICH, 1,32g, 15,13mmol) va 1-aminoguanidin hydro carbonat
(ALFA AESAR, 0,487¢g, 3,60mmol) trong axit axetic (44 mg, 0,74mmol) dé thu
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duoc N-[3-(3-amino-1,2,4-triazin-5-yl)-4-flo-phenyl]pyrolidin-1-carboxamit
(0,295g, hiéu sudt 26%) & dang chat bot mau vang nhot.

'H NMR (500 MHz, DMSO-ds): & 8,93 (1H, s), 8,40 (1H, s), 8,12 (1H, d,
J =63 Hz), 7,76-7,70 (1H, m), 7,32 (2H, s br), 7,28 (1H, t, J = 10,0 Hz), 3,38
(4H, s), 1,87 (4H, s).

Cacvidu

Vi du 1: N-(3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit
O
0 &3
) v N
N
~ AN
N N Triphosgene
TEA
DCE HN I\D
NH, g

Triphosgene (ALDRICH, 0,163g, 0,55mmol) duoc bd sung vao huyén phu da
duoc khudy chta 3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)anilin (Chét
trung gian 13, 0,04g) trong 1,2- dicloetan (3mL) ¢ nhiét do trong phong. Hon
hop nay duoc khudy trong 5 pht. Trietylamin (ALDRICH, 0,03mLl) duoc bd
sung vao & 0°C va hén hgp nay dugc khudy & nhiét d6 trong phong trong 30
phut. Pyrolidin (ALDRICH, 0,124mL) dugc bd sung vao va hdn hop thu dugce
dugc khudy trong 1 gio.

Hon hop nay dugc pha lodng bang DCM, nuéc dugc bd sung vao va viée khudy
duoc tiép tuc trong 5 phiit. Céc pha dugc tach va pha hiru co duge lam kho va
cho bay hoi. San pham thé dwoc tinh ché bing cot KP-NH, rira giai bang AcOEt
100%, tao ra hop chit mong mudn & dang chét ran mau vang (0,030g).

IH NMR (400 MHz, CDCly): § 8,47 (1H, m), 8,22 (1H, s, b), 7,81 (2H, m), 7,48
(3H, m), 7,19 (1H, m), 3,95 (4H, m), 3,59 (4H, m), 3,13 (4H, m), 2,03 (4H, m).
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m/z=393 (M+H)

Vi du 2: N-(3-(3-phenylimidazo[l ,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

5 E} ;
J\/j\© Triphosgene

TEA

DCE

Triphosgene (ALDRICH, 0,025g, 0,086mmol) dugc bd sung vao dung dich da
duoc khudy chira 3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)anilin (Chat trung
gian 8, 0,07g, 0,24mmol) trong 1,2- dicloetan (ImL) & nhiét do trong phong.
Hon hop nay duge khudy trong 5 phut, trong sudt thoi gian d6 chét két tha dugc
tao thanh. Hdn hop nay dugc 1am lanh xudng 0°C va trietylamin (ALDRICH,
0,066mL) dugc bd sung vao; hdn hop nay dugc khudy & nhiét do trong phong
trong 30 phut. B4 sung tiép trietylamin (0,006mL) va pyrolidin (ALDRICH,
0,020mL) vao va hdn hop ndy dugc khudy trong 1 gio. Kiém tra bang UPLC
cho thiy phan tmg d3 hoan thanh. Nudc dugc b sung vao va hdn hop thu duge
duoc chiét bing DCM. Pha hitu co duge 1am bay hoi duéi ép suat giam. Phép
séc ky chat cin (SNAP Cartridge, KP-NH, 12g, DCM/MeOH, 100:0-95:5) thu

duoc hop chat néu & d& muc & dang chat ran mau vang (0,035g, hiéu suét 38%).

'H NMR (400 MHz, DMSO-de): 8 9,08 (1H, d), 8,43 (2H, d), 8,00 (1H, s), 7,76
(4H, m), 7,61 (3H, m), 7,44 (2H, m), 3,42 (4H, m), 1,88 (4H, m)

m/z= 384 (M+H)

Vi du 3: N-(4-ﬂo-3-(3-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)pyrolidin—1-

carboxamit
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% Q %
J\/j\© $Eg\hosgene
DCE o D

T

o)

Triphosgene (ALDRICH, 0,029g, 0,10mmol) duge bd sung vao dung dich da
duge khudy chira 4-f10—3-(3-phenylimidazo[l,2-a]pyrimidin—7-yl)ani1in (Chét
trung gian 9, 0,086g, 0,28mmol) trong 1,2- dicloetan (6mL) & nhiét do trong
phong. Hon hop nay duogc khudy trong 5 phit, trong sudt thoi gian do chit két
tiia duoc tao thanh. Hon hop nay duoc lam lanh xubng 0°C va trietylamin
(ALDRICH, 0,078mL) dugc bd sung vao; hén hop nay dugc khudy & nhiét do
trong phong trong 30 phut. Bb sung tiép trietylamin (0,008mL) va pyrolidin
(ALDRICH, 0,023mL) vao va hon hop thu duge duge khudy trong 1 gio. Kiém
tra bang UPLC cho thay phan tng dd hoan thanh. Nudc dugc bd sung vao va
hén hop thu duge duge chiét bdng DCM. Pha hitu co dugc lam bay hoi dudi ap
suit giam. Phép sic ky chét can (SNAP Cartridge, KP-NH, 12g, DCM) thu duogc
hop chit néu & d& muyc & dang chét ran mau vang (0,050g). NMR cho thay su c6
mit cia DCM. Hop chét ndy duoc hoa tan trong MeOH va dung dich nay dugc
lam bay hoi du6i ap suit giam tao ra hop chét mong mudn (0,048g, 42% hiéu

suét).

'H{ NMR (400 MHz, DMSO-ds): 8 9,10 (1H, d), 8,45 (1H, s), 8,29 (1H, dd), 8,07
(1H, s), 7,82 (1H, m), 7,77 (2H, m), 7,60 (2H, m), 7,50 (2H, m), 7,29 (1H, m),
3,41 (4H, m), 1,88 (4H, m).

m/z= 402 (M+H)

Vi du 4: N-(4-flo-3-(3-morpholinoimidazo[ 1 ,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit
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Triphosgene (ALDRICH, 0,087g, 0,29mmol) dugc bd sung vao dung dich da
duoc khudy cha 4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)anilin
(Chét trung gian 11, 0,260g, 0,83mmol) trong 1,2- dicloetan (17mL) & nhiét do
trong phong. Hon hop nay dugc khudy trong 5 phut, trong subt thoi gian do6 chét
két tha dugc tao thanh. Hon hop nay dugc 1am lanh xubng 0°C va trietylamin
(0,23mL, 1,66mmol) duogc bd sung vao; hdn hop nay dugc khudy & nhiét do
trong phong trong 30 phut. B4 sung tiép trietylamin (0,023mL) va pyrolidin
(ALDRICH, 0,069mL, 0,83mmol) vao va hén hop nay duoc khudy trong 1 gio.
Viéc kidm tra bing UPLC cho thdy phan g d& hoan thanh. Nuéc duge b sung
vao va hén hop thu duge duge chiét bing DCM. Pha hitu co dugc lam bay hoi
du6i 4p sudt giam. Phép sic ky chit cin (SNAP Cartridge, KP-NH, 28g
DCM/MeOH 95:5) thu duoc hop chét néu & & muc & dang chit rin mau vang.
NMR cho thiy su c6 mit cia DCM. San phim duoc hoa tan trong MeOH va
dung dich nay dugc lam bay hoi dudi ap suét giam tao ra hop chét mong mudn &

dang chit rdn mau vang (0,070g, hiéu suét 42%).

'H NMR (500 MHz, DMSO-d¢) d ppm 1,83 - 1,91 (m, 4H), 3,01 - 3,07 (m, 4H),
3,36 - 3,41 (m, 4H), 3,79 - 3,83 (m, 4H), 7,25 (dd, J=11,53, 9,06 Hz, 1H), 7,41
(dd, J=7,40, 2,20 Hz, 1H), 7,51 (s, 1H), 7,75 - 7,80 (m, 1H), 8,20 (dd, J=7,14,
2,74 Hz, 1H), 8,41 (s, 1H), 8,75 (d, J=7,41 Hz, 1H)

m/z=411 (M+H)

Vi du 5: N-(4-flo-3-(3-(piperidin-1-yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit
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N-[3-(2-Aminopyrimidin-4-yl)-4-flophenyl]pyrolidin-1-carboxamit (Chét trung
gian 15, 0,2g) duogc bd sung vao huyén phu di duoc khudy chira
1-[2-(1H-1,2,3-benzotriazol-1-yl)-1,2-bis(piperidin-1-yl)etyl]-1H-1,2,3-benzotri

azol (duoc diéu ché bang cach sir dung quy trinh tuong ty nhu trong quy trinh
didu ché chét trung gian 1, 0,567g) trong 1,2-dicloetan (13mL) & nhiét d¢ trong
phong. K&m bromua (0,148g) dugc bd sung vao va hdn hop thu dugc dugc ting
nhiét d6 dén 70°C trong 4 gio, trong sudt thoi gian d6 chét két tua dugc tao

thanh.

Hon hop phan tmg duge 1am ngudi dén nhiét do trong phong, pha lodng bing
diclometan va rira bang nudc. Cac pha duge tach va pha chira nudc duoc chiét
tiép bang diclometan. Céc pha hiru co két hop duoc 1am khd (NaxSOs), loc va
lam bay hoi duéi ap suét giam. Phép sic ky nhanh chét cin (SNAP KP-NH,
DCM-MeOH, 100:0-95:5) va qué trinh tinh ché thém biang HPLC diéu ché thu

duge san pham mong mudn (21mg, 9%) & dang chét rén mau vang.

'H NMR (400 MHz, CDCl3): § 8,63 (d, 1H), 8,44- 8,4 (br s, 1H), 8,24- 8,2 (dd,
1H), 7,82- 7,76 (m, 1H), 7,45- 7,4 (dd, 2H), 7,3- 7,22 (m, 1H), 3,44- 3,37 (m,
4H), 3,1- 2,9 (m, 4H), 1,92- 1,84 (m, 4H), 1,78- 1,71 (br, 4H), 1,65- 1,58 (br,
2H).

m/z =408 (M+H)

Vi du 6. N-(3-(7-bromimidazo[1,2-b][1,2,4]triazin-3-yl)-4-flophenyl)pyrolidin-

1-carboxamit
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N .N
J N X F 2/\N N F
(N\/J\N/ . N¢kN/
HNTO HN\'TO
O J

Puoc diéu ché theo phuong phép didu ché chét trung gian 27, 7-brom-3-(3-
nitrophenyl)imidazo[1,2-b][1,2,4]triazin tir N-[4-flo-3~(7-
morpholinoimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl]pyrolidin-1 -carboxamit (Vi
du 11, 0,085g, 0,26mmol) trong axit axetic (1mL), natri axetat (0,032g,
0,39mmol) va brom (0,046g, 0,29mmol) dé thu duoc san phdm mong mudn
(0,058g, hi€u suét 49%) & dang chét bot mau vang nhot.

'H NMR (400 MHz, DMSO-de): 8 9,17 (s, 1H), 8,48 (s, 1H), 8,29 (m, 1H), 8,21
(s, 1H), 7,85 (m, 1H), 7,34 (dd, 1H), 3,41 (m, 4H), 1,87 (m, 4H).

m/z = 405 (M+H)

Vi du 7: N-(4-flo-3-(7-phenylimidazo[ 1,2-b][1,2,4]triazin-3-
yl)phenyl)pyrolidin-1-carboxamit

Br N
Q/\N’N\ F 2/\N’ S F

HN\[\TO HNTO
O O

Puoc diéu ché theo phuong phép diéu ché chét trung gian 29, 3-(3-nitrophenyl)-
7-phenylimidazo[1,2-b][1,2,4]triazin tir N-[3-(7-bromimidazo[1,2-
b][1,2,4]triazin-3-yl)-4-flo-phenyl]pyrolidin-1-carboxamit (Vi du 6, 0,03g,
0,074mmol), 4,4,5,5-tetrametyl-2-phenyl-1,3,2-dioxaborolan (ALDRICH,
0,03g, 0,15mmol), natri carbonat (0,024g, 0,22mmol) va tetrakis
(triphenylphosphin)paladi (ALDRICH, 0,0017g, 0,0015mmol) trong DMF
(1,5mL) va nudc (0,5mL) & 80°C dé thu dugc san phim mong mudn (0,012g,
hidu suét 38%) & dang chat bot mau vang nhot.
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'H NMR (400 MHz, DMSO-de): § 9,16 (s, 1H), 8,61 (s, LH), 8,48 (s, 1H), 8,34
(d, 1H), 8,22 (m, 2H), 7,86 (m, 1H), 7,59 (m, 2H), 7,45 (dd, 1H), 7,34 (dd, 1H),
3,41 (m, 4H), 1,88 (m, 4H). m/z =403 (M+H)

Vi du 8: N-(4-flo-3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-
yl)phenyl)pyrolidin-1-carboxamit

-

Br

N N
g/\N’ A F g NS F
N/J\N/ NAN/
HN__O HN__O
b b
O O

Pugc didu ché theo phuong phap diéu ché chét trung gian 30, 4-(3-(3-
nitrophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl)morpholin tir N-[3-(7-
bromimidazo[1,2-b][1,2,4]triazin-3-yl)-4-flo-phenyl]pyrolidin-1-carboxamit (Vi
du 6, 0,126g, 0,28mmol), morpholin (ALDRICH, 0,122g, 1,4mmol), xesi
carbonat (0,182g, 0,56mmol), #ris(dibenzylideneaxeton)dipaladi(0) (ALDRICH,
0,013g, 0,014mmol) va Xantphos (ALDRICH, 0,016g, 0,028mmol) trong 1,4-
dioxan (3mL) dé thu duoc san phim mong mudn (0,015g, hiéu sudt 12%) &

dang chit bot mau vang nhot.

'H NMR (400 MHz, DMSO-de): 5 8,97 (s, 1H), 8,44 (s, 1H), 8,24 (m, 1H), 7,81
(m, 1H), 7,67 (s, 1H), 7,30 (dd, 1H), 3,83 (m, 4H), 3,39 (m, 4H), 3,29 (m, 4H),
1,87 (m, 4H). m/z = 412 (M+H)

Vi du 9: N-(3-(7-morpholinoimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-

1-carboxamit
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NO, HN \]?O

Puoc diéu ché theo phuong phép cua vi du 10 tr 4-[3-3-
nitrophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl]Jmorpholin (Chét trung gian 30,
0,06g, 0,18mmol), bot st (ALDRICH, 0,041g, 0,74mmol), amoni clorua
(0,039g, 0,74mmol), pyrolidin-1-carbonyl clorua (ALDRICH, 0,049g,
0,37mmol) va DMAP (0,002g) dé thu dugc san phdm mong muén (0,010g, higu

suét 13%) & dang chit bot mau vang nhot.

'H NMR (400 MHz, DMSO-dg): & 9,21 (s, 1H), 8,41 (m, 2H), 7,79 (m, 2H),
7,58 (s, 1H), 7,44 (m, 2H), 3,83 (m, 4H), 3,41 (m, 4H), 3,27 (m, 4H), 1,88 (m,
4H). m/z = 394 (M+H)

Vi du 10. N-(3-(7-phenylimidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-

carboxamit

Ph
NS
/J\ pZ N= 4
N N N

@)

NO, HNY

N

O

Dung dich da duoc khudy chira 3-(3-nitrophenyl)-7-phenyl-imidazo[1,2-
b][1,2,4]triazin (Chét trung gian 29, 0,15g, 0,47mmol) trong etanol (3mL) dugc
bd sung thém huyén phu dic chira bdt sit (ALDRICH, 0,106g, 1,9mmol) va
amoni clorua (0,025g, 0,47mmol) trong nuéc (0,5mL) va hdn hop phan tng
duge gia nhiét dén 80°C trong 2 gid. Sau do, hdon hop phan ung duge loc qua
celite, celite duge rira k§ bing metanol néng, va chét loc dugc cd trong chan

khong Chit cin dugc hoa tan trong DCM (3mL) va pyridin (ImL), DMAP
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(6mg) dugc cho vao va dung dich nay duoc xur ly bang timg giot pyrolidin-1-
carbonyl clorua (ALDRICH, 0,126g, 0,94mmol). Hon hop phan mg duge gia
nhiét & 60°C trong trong dng gin kin qua dém tiép theo dugec cd trong chan
khéng va chét cin dugc sic ky (SiO,, 100% EtOAc) dé thu dugc san pham
mong mudn (0,036g, hidu suat 19%) & dang chat bot mau nau xam.

'H NMR (400 MHz, DMSO-dg): § 9,41 (s, 1H), 8,51 (m, 2H), 8,45 (s, 1H), 8,18
(m, 2H), 7,87 (m, 2H), 7,57 (dd, 2H), 7,47 (m, 2H), 3,43 (m, 4H), 1,19 (m, 4H).
m/z =385 (M+H)

Viduy 11 N-(4-flo-3-(imidazo[1,2-b][1,2,4]triazin-3-yl)phenyl)pyrolidin-1-

carboxamit
N N
NE F NN OF
] 7!
HZN)\\ N - NJ\N/
HN\(O HNYO
N N

Q U

Hop chit nay duoc diéu ché theo phuong phép didu ché chét trung gian 26, 3-(3-
nitrophenyl)imidazo[1,2-b][1,2,4]triazin tr 2-brom-1,1-diethoxy-etan
(ALDRICH, 0,7g, 3,56mmol), HBr (dung dich nudc 48%, 0,5mL) va N-[3-(3-
amino-1,2,4-triazin-5-yl)-4-flo-phenyl]pyrolidin-1-carboxamit (Chét trung gian
32,0,215g, 0,71mmol) dé thu dugc N-(4-flo-3-imidazo[1,2-b][1,2,4]triazin-3-yl-
phenyl)pyrolidin-1-carboxamit (0,09g, hi¢u sult 37%) & dang chit bot mau vang
nhot.

'H NMR (400 MHz, CDCls): & 9,0 (s, 1H), 8,47 (m, 2H), 8,28 (d, 1H), 8,07 (s,
1H), 7,85 (m, 1H), 7,33 (dd, 1H), 3,41 (m, 4H), 1,87 (m, 4H).

m/z =326 (M+H)

Céc vi du sau dy duogc diéu ché theo céc quy trinh tuong ty nhu céc quy trinh

dugc mo ta & trén.

-100-



31424

Vidu

Cau tao

Tén hoa hoc

Théng sb vat ly

('H NMR hoic MS)

12

N-(4-flo-3-(5-metyl-3-
morpholinoimidazo[1,2-a]pyrimidin-7-

yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-d%) & 8,48 (s,
1H), 8,37 (dd, J = 7,0,
2,7 Hz, 1H), 8,28 (s,
1H), 7,84 — 7,67 (m,
2H), 7,36 (dd, J =
11,1, 9,1 Hz, 1H), 3,88
(d, J = 11,3 Hz, 2H),
3,66 (t, J = 10,5 Hz,
2H), 3,39 (t, J = 6,6
Hz, 5H), 3,29 — 3,12
(m, SH), 3,12 — 2,67
(m, 3H), 3,07 — 2,98
(m, 2H), 2,56 — 2,46
(m, 17H), 1,88 (t, J =
6,5 Hz, 4H),

m/z= 424 (M+H)
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'H NMR (400 MHz,
DMSO-d) 5 8,41 (s,
1H), 8,18 (dd, J = 6,9,
2,8 Hz, 1H), 7,82 —

o3 7,67 (m, 2H), 7,34 —
&N 7,14 (m, 2H), 3,87 (d,
13 49 HTD J = 10,8 Hz, 2H), 3,64
F © dd, J = 11,3, 9,2 Hz,
N-(3-(5-etyl-3-morpholinoimidazo[ 1,2~ 3H), 3,39 (t, J = 6,8
a]pyrimidin-7-yl)-4-flophenyl)pyrolidin-1- | Hz, 6H), 3,14 — 2,96
carboxamit (m, 4H), 1,87 (t, J =
6,6 Hz, 4H), 1,34 (t, J
= 7,3 Hz, 3H). m/z =

439 (M+H)
'"H NMR (400 MHz,
DMSO-ds) & 9,08 (s,
1H), 8,40 (s, 1H), 8,03
o (d, J = 5,7 Hz, 2H),
<\} 7,68 (d, J = 8,1 Hz,

N =

y {\IJ\N/ H\g'@ 1H), 7,45 (t, J = 71,9

N-(3-(6-metyl-3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

Hz, 1H), 7,29 (d, J =
7,9 Hz, 1H), 3,90 —
3,78 (m, 4H), 3,39 (t, J
= 6,6 Hz, 4H), 3,19 —
3,02 (m, 4H), 2,56 —
2,52 (m, 3H), 1,87 (t, J
= 6,6 Hz, 4H). m/z=
407 (M+H).
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15

F
o
g te
T HMD
N-(4-flo-3-(6-metyl-3-
morpholinoimidazo[1,2-a]pyrimidin-7-

yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-dg) & 8,61 (5,
1H), 8,32 (s, 1H), 7,67
(ddd, J = 9,1, 5,3, 2,7
Hz, 2H), 7,45 (s, 1H),
724 (t, J = 9,2 Hz
1H), 3,93 — 3,73 (m,
4H), 3,37 (t, J = 6,6
Hz, 4H), 3,12 — 2,95
(m, 4H), 2,21 (s, 3H),
1,86 (t, J = 6,6 Hz,
4H). m/z = 425 (M+H)

16

72N
F

HID

N-(4-flo-3-(imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-dg) & 9,05 (d, J
= 7,1 Hz, 1H), 8,43 (s,
1H), 8,23 (dd, J = 7,1,
2,7 Hz, 1H), 7,99 (d, J
= 1,3 Hz, 1H), 7,89 —
7,71 (m, 2H), 7,46 (dd,
J =171, 2,0 Hz, 1H),
7,27 (dd, J = 11,3, 9,0
Hz, 1H), 3,35 (s, 4H),
1,87 (t, J = 6,6 Hz,
4H). m/z= 326 (M+H)
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/NS H
- NI\O
NT >N \n/

. 0

N-(4-flo-3-(3-isobutylimidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

'H NMR (400 MHz,
DMSO-dg) 6 9,37 (d, J
= 7,2 Hz, 1H), 8,49 (s,
1H), 8,43 (dd, J = 7,0,
2,7 Hz, 1H), 8,16 (s,
1H), 7,94 (d, J = 6,2
Hz, 1H), 7,76 — 7,69
(m, 1H), 7,38 (dd, J =
11,2, 9,1 Hz, 1H), 3,40
(t, J = 6,6 Hz, 4H),
2,89 (d, J = 7,1 Hz,
2H), 2,07 (dt, J = 13,5,
6,7 Hz, 1H), 1,88 (t, J
= 6,5 Hz, 4H), 1,00 (d,
J=6,6 Hz, 6H). m/z =
382 (M+H)
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/N7 F
\é]\/

NN

HN__O
e
N

O

N-(4-flo-3-(3-isopropylimidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

'H NMR (400 MHz,
DMSO-de) 6 9,37 (d, J
= 7,3 Hz, 1H), 8,48 (s,
1H), 8,43 (dd, J = 17,1,
2,8 Hz, 1H), 8,16 (s,
1H), 7,96 (d, J = 6,4
Hz, 1H), 7,83 — 7,64
(m, 1H), 7,38 (dd, J =
11,3, 9,1 Hz, 1H), 3,50
— 3,43 (m, 1H), 3,40 (t,
J = 6,7 Hz, 4H), 1,88
(t, J = 6,6 Hz, 4H),
1,38 (d, J = 6,8 Hz,
6H). m/z= 368 (M+H).
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C}

/NS

N/A@UHTD
e o)

N-(4-flo-3-(3-(tetrahydro-2H-pyran-4-
yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-dg) 6 9,46 (d, J
= 7,3 Hz, 1H), 8,49 (s,
1H), 8,39 (dt, J = 18,4,
9,2 Hz, 1H), 8,22 —
8,08 (m, 1H), 7,94 (d,
J=17,1 Hz, 1H), 7,84 —
7,69 (m, 1H), 7,35 (dt,
J=136,1, 18,0 Hz, 1H),
4,00 (d, J = 11,1 Hz,
2H), 3,55 (t, J = 10,9
Hz, 2H), 3,51 — 3,42
(m, 1H), 3,40 (&, J =
6,6 Hz, 4H), 1,98 (d, J
= 13,4 Hz, 2H), 1,88
(t, J = 6,5 Hz, 4H),
1,75 (ddd, J = 16,2,
12,4, 4,3 Hz, 2H). m/z
=410 M+H)
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0
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o
/N/*QUHTD
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N-(4-flo-3-(3-
(morpholinometyl)imidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

'"H NMR (400 MHz,
CDCl;) 6 8,80 (d, J =
7,2 Hz, 1H), 8,05 (s,
2H), 7,87 (s, 1H), 7,58
(t, J = 11,2 Hz, 1H),
7,19 — 7,07 (m, 1H),
6,71 (s, 1H), 3,88 (s,
2H), 3,70 (s, 4H), 3,50
(d, J = 6,2 Hz, 4H),
2,49 (s, 4H), 2,09 —
1,84 (m, 4H). m/z =
425 (M+H)

21

HN__O
\f

N-(4-flo-3-(3-(4-

(morpholinometyl)phenyl)imidazo[ 1,2-

a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

'H NMR (400 MHz,
DMSO-dg) 6 9,11 (d, J
= 7,3 Hz, 1H), 8,46 (s,
1H), 8,29 (d, J = 4,7
Hz, 1H), 8,14 (s, 1H),
8,05 (s, 1H), 7,80 (s,
1H), 7,72 (d, J = 8,0
Hz, 1H), 7,52 (d, J =
8,3 Hz, 2H), 7,35 —
7,20 (m, 1H), 3,59 (d,
J=19,0 Hz, 4H), 3,40
(m, 4H), 2,42 (s, 2H),
1,88 (m,4H), 1,25 (s,
2H), 0,87 (t, J = 6,7
Hz, 2H). m/z= 501
(M+H)
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22

)
G,
NTX
Ao A A
. 0
N-(3-(3-(1,4-oxazepan-4-yl)imidazo[1,2-
a]pyrimidin-7-yl)-4-flophenyl)pyrolidin-1-

carboxamit

1H NMR (400 MHz,
DMSO-dg): & 8,66 (d,
1H), 8,42 (s, 1H), 8,22
(m, 1H), 7,78 (m, 1H),
7,53 (s, 1H), 7,43 (dd,
1H), 7,25 (dd, 1H),
3,85 (m, 4H), 3,38 (m,
4H), 3,30 (m, 4H),
1,98 (m, 2H), 1,87 (m,
4H). m/z =425 (M+H)

23

(R)-3-flo-N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-

yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-dg) 6 9,14 (d, J
= 7,2 Hz, 1H), 8,62 (s,
1H), 8,38 (dd, J= 7,0,
2,7 Hz, 1H), 7,99 (s,
1H), 7,85 (d, J = 7,4
Hz, 1H), 7,80 — 7,68
(m, 1H), 7,38 (dd, J =
11,3, 9,0 Hz, 1H), 5,39
(d, J = 53,3 Hz, 1H),
3,95 — 3,80 (m, 4H),
3,80 — 3,64 (m, 4H),
3,18 — 3,01 (m, 4H),
2,30 — 1,96 (m, 2H).
m/z= 428 (M+H)
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23a

(S)-3-flo-N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-

yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-dg) § 9,22 (d, J
— 7.2 Hz, 1H), 8,79 —
8,55 (m, 1H), 8,52 —
8,32 (m, 1H), 8,07 (d,
J =212 Hz, 1H), 7,96
(t, J = 18,4 Hz, 1H),
785 — 7,64 (m, 1H),
7,52 — 7,27 (m, 1H),
5,39 (d, J = 53,2 Hz,
1H), 3,82 (dd, J =
19,0, 14,2 Hz, 4H),
3,75 — 3,39 (m, 4H),
3,21 — 3,00 (m, 4H),
2,30 — 1,99 (m, 2H).
m/z= 429 (M+H)

24

Gy
HNTO
X

3,3-diflo-N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-

yl)phenyl)azetidin-1-carboxamit

'H NMR (400 MHz,
MeOD) 6 9,09 (dd, J =
24,7, 14,1 Hz, 1H),
8,47 (dt, J=25,9, 12,9
Hz, 1H), 8,24 — 8,00
(m, 1H), 8,00 (s, 1H),
7,81 — 7,57 (m, 1H),
7,32 (dd, J =11,3, 9,0
Hz, 1H), 4,62 — 4,27
(m, 4H), 4,10 — 3,85
(m, 4H), 3,21 (dd, J =
15,8, 11,1 Hz, 4H).
m/z= 432 (M+H)
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25

o
HN\’TO
o3

3,3-diflo-N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-

yl)phenyl)pyrolidin-1-carboxamit

'"H NMR (400 MHz,
MeOD) 6 9,13 (d, J =
7,3 Hz, 1H), 8,47 (dd,
J =69, 2,8 Hz, 1H),
8,10 (d, J = 7,2 Hz,
1H), 7,93 (s, 1H), 7,76
- 7,58 (m, 1H), 7,33
(dd, J = 11,3, 9,0 Hz,
1H), 3,99 — 3,93 (m,
3H), 3,87 (t, J = 12,9
Hz, 1H), 3,76 (t, J =
7,4 Hz, 1H), 3,19 (dd,
J=14,7, 10,1 Hz, 4H),
2,61 — 2,42 (m, 2H).
m/z= 446 (M-+H)

26

3
__N
7N H
71\/ N D
N N \n/

. o)

N-(4-flo-3-(3-(pyridin-2-yl)imidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

'"H NMR (400 MHz,
MeOD) 6 10,41 (d, J=
7,3 Hz, 1H), 8,92 (s,
1H), 8,70 (d, J = 4,7
Hz, 1H), 8,29 (s, 1H),
7,82 (dt, J = 14,5, 7.8
Hz, 3H), 7,40 (s, 1H),
7,37 — 7,25 (m, 1H),
7,25 — 7,03 (m, 1H),
3,28 (s, 4H), 1,91 (s,
4H). m/z = 403 (M+H)
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N-(4-flo-3-(3-(pyrazin-2-yl)imidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

'"H NMR (400 MHz,
CDCl;) 6 10,13 (d, J =
7,4 Hz, 1H), 9,16 (s,
1H), 8,66 — 8,60 (m,
1H), 8,57 (s, 1H), 8,49
(d, J = 2,6 Hz, 1H),
8,20 — 8,13 (m, 1H),
8,09 (dd, J = 6,5, 2,7
Hz, 1H), 7,79 (d, J =
7,3 Hz, 1H), 7,16 (dd,
J=11,4, 9,1 Hz, 1H),
6,65 (s, 1H), 3,53 (t, J
= 6,6 Hz, 4H), 2,01 (d,
J=6,3 Hz, 4H). m/z =
404 (M+H)
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N-(4-flo-3-(3-(6-metoxypyridin-2-
yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

hydroclorua

IH NMR (400 MHz,
DMSO-dg): 6 10,20 (d,
J= 17,1 Hz, 1H), 8,72
(br s, 1H), 8,46 (s,
1H), 8,38- 8,35 (m,
1H), 7,87 (t, J= 7,8
Hz, 1H), 7,82- 7,79
(m, 2H), 7,69 (d, J=
7,3 Hz, 1H), 7,34- 7,29
(m, 1H), 6,82 (d, J=
8,1 Hz, 1H),4,06 (s,
3H), 2,69- 2,65 (m,
2H), 2,35- 2,31 (m,
2H), 191- 1,84 (m,
4H). m/z =433 (M+H)
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N-(4-flo-3-(3-(2-
metylmorpholino)imidazo[1,2-
a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

'H NMR (400 MHz,
DMSO-dg) 8 9,14 (d, J
— 7,1 Hz, 1H), 8,49 (s,
1H), 8,39 (dd, J = 17,1,
2,7 Hz, 1H), 7,99 (s,
1H), 7,85 (d, J = 7,0
Hz, 1H), 7,80 — 7,70
(m, 1H), 7,36 (dd, J =
11,2, 9,1 Hz, 1H), 3,94
d, J = 9,8 Hz, 1H),
3,81 (dd, J = 17,7, 8,9
Hz, 2H), 339 (t, J =
6,6 Hz, 4H), 3,20 (dd,
J=254, 11,6 Hz, 2H),
2,93 (td, J = 11,5, 3,1
Hz, 1H), 2,64 (dd, J =
20,1, 9,9 Hz, 1H), 1,87
(t, J = 6,5 Hz, 4H),
1,13 (dd, J = 14,1, 6,3
Hz, 3H). m/z = 425
(M+H)
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N-(3-(3-((2S,6R)-2,6-
dimetylmorpholino)imidazo[1,2-
a]pyrimidin-7-yl)-4-flophenyl)pyrolidin-1-

carboxamit

'H NMR (400 MHz,
MeOD) & 9,11 (d, J =
7,3 Hz, 1H), 8,47 (dd,
J =69, 2,8 Hz, 1H),
8,09 (d, J = 6,7 Hz,
1H), 7,90 (s, 1H), 7,72
~ 7,57 (m, 1H), 7,42 -
723 (m, 1H), 4,14 -
3,88 (m, 2H), 3,51 (t,J
= 6,7 Hz, 4H), 3,27 (d,
J = 10,7 Hz, 2H), 2,72
~ 2,65 (m, 2H), 2,01
(s, 4H), 1,25 (£, J=5,3
Hz, 6H). m/z= 439
(M+H)
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'H NMR (400 MHz,
MeOD) & 9,17 (d, J =
7,2 Hz, 1H), 8,47 (dd,
J =69, 2,8 Hz, 1H),

0

o 8,18 — 8,02 (m, 2H),
@LN\/ i 7,71 — 7,55 (m, 1H),
o 731 (dd, J= 11,4, 9,0
31 @ Hz, 1H), 4,06 — 3,31
(m, 4H), 3,63 — 3,43
N-(4-flo-3-(3-(3- (m, 4H), 3,43 — 3,37
metylmorpholino)imidazol[1,2- (m, 1H), 331 — 321
a]pyrimidin-7-yl)phenyl)pyrolidin-1- (m, 1H), 3,21 — 3,07
carboxamit (m, 1H), 2,01 (d, J =
6,6 Hz, 4H), 0,98 (t, J
= 17,7 Hz, 3H). m/z =

425 (M+H)
'"H NMR (400 MHz,
DMSO-dg) 6 9,11 (d, J
é} = 7,1 Hz, 1H), 8,90 (s,
N r i 2H), 8,47 (s, 1H), 8,37
N/x@\@ H;i[; (dd, J = 7,0, 2,6 Hz,
1 oo 1H), 8,01 (s, 1H), 7,92
) — 7,64 (m, 2H), 7,35

N-(4-flo-3-(3-(piperazin-1-yl)imidazo[1,2-

a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit 2,2,2-trifloaxetat

(dd, J = 11,2, 9,1 Hz,
1H), 3,49 — 3,31 (m,
8H), 3,31 (s, 4H), 1,88
(t, J = 6,6 Hz, 4H).
m/z=410 (M+H).
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(R)-N-(4-flo-3-(3-morpholinoimidazol[1,2-
a]pyrimidin-7-yl)phenyl)-2-

metylpyrolidin-1-carboxamit

'"H NMR (400 MHz,
MeOD) 8 9,12 (d, J =
7,3 Hz, 1H), 8,47 (dd,
J =69, 2,8 Hz, 1H),
8,09 (d, J = 6,6 Hz,
1H), 7,92 (s, 1H), 7,63
(ddd, J = 8,9, 4,3, 2,9
Hz, 1H), 7,31 (dd, J =
11,3, 8,9 Hz, 1H), 4,25
— 4,09 (m, 1H), 4,08 —
3,87 (m, 4H), 3,68 —
3,52 (m, 1H), 3,48 (dd,
J=175, 7,8 Hz, 1H),
3,19 (dd, J= 14,6, 10,0
Hz, 4H), 2,20 — 2,03
(m, 2H), 2,03 (s, 1H),
1,72 (s, 1H), 1,29 (t, J
= 11,5 Hz, 3H). m/z=
425 (M+H).
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(S)-N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)-2-

metylpyrolidin-1-carboxamit

'H NMR (400 MHz,
MeOD) & 9,11 (d, J =
7.3 Hz, 1H), 8,46 (dd,
J =69, 2.8 Hz, 1H),
8,08 (d, J = 7,0 Hz,
1H), 7,91 (s, 1H), 7,70
~ 7,55 (m, 1H), 7,31
(dd, J = 11,4, 9,0 Hz,
1H), 424 — 4,07 (m,
1H), 4,03 — 3,86 (m,
4H), 3,69 — 3,54 (m,
1H), 3,48 (dd, J =
17,6, 7,7 Hz, 1H), 3,26
~ 3,11 (m, 4H), 2,11
(dd, J = 7,0, 3,6 Hz,
2H), 2,06 — 1,93 (m,
1H), 1,71 (s, 1H), 1,29
(t, J = 11,4 Hz, 3H).
m/z= 425 (M+H).
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(R)-N-(4-flo-3-(3-morpholinoimidazo[ 1,2-
a]pyrimidin-7-yl)phenyl)-3-

metylpyrolidin-1-carboxamit

'"H NMR (400 MHz,
DMSO-de) 6 9,17 (d, J
= 7,2 Hz, 1H), 8,45 (d,
J=14,0 Hz, 1H), 8,43
(s, 1H), 8,04 (s, 1H),
7,88 (d, J = 6,8 Hz,
1H), 7,78 — 7,66 (m,
1H), 7,36 (dd, J =
11,3, 9,1 Hz, 1H), 3,93
— 3,74 (m, 4H), 3,60
(dd, J = 9,8, 7,5 Hz,
1H), 3,57 — 3,44 (m,
1H), 3,35 (dd, J =
17,1, 8,9 Hz, 1H), 3,19
— 3,01 (m, 4H), 3,01 —
2,82 (m, 1H), 2,28 (dd,
J=21,7, 13,8 Hz, 1H),
2,01 (d, J = 6,3 Hz,
1H), 1,65 — 1,40 (m,
1H), 1,06 (d, J = 6,6
Hz, 3H). m/z= 425
(M+H).
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(S)-N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)-3-

metylpyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-ds) 6 9,19 (d, J
= 7,1 Hz, 1H), 8,47 (s,
1H), 8,42 (dd, J = 7,1,
2,7 Hz, 1H), 8,06 (s,
1H), 7,89 (d, J = 6,4
Hz, 1H), 7,82 — 7,69
(m, 1H), 7,37 (dd, J =
11,2, 9,1 Hz, 1H), 3,88
— 3,80 (m, 4H), 3,60
(dd, J = 9,8, 7,2 Hz,
1H), 3,56 — 3,46 (m,
1H), 3,35 (dd, J =
16,9, 8,9 Hz, 1H), 3,16
— 3,05 (m, 4H), 2,98 —
2,86 (m, 1H), 2,36 —
2,18 (m, 1H), 2,09 —
1,97 (m, 1H), 1,51 (td,
J =175, 8,8 Hz, 1H),
1,06 (d, J = 6,6 Hz,
3H). m/z= 425 (M+H).
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tert-butyl 4-(7-(2-flo-5-(pyrolidin-1-
carboxamido)phenyl)imidazo[1,2-

a]pyrimidin-3-yl)piperazin-1-carboxylat

'H NMR (400 MHz,
DMSO-dg) 5 8,75 (d, J
— 7.2 Hz, 1H), 8,43 (s,
1H), 8,21 (d, J = 7,0
Hz, 1H), 7,78 (s, 1H),
7,52 (s, 1H), 7,44 (d, J
— 5,2 Hz, 1H), 7,34 —
7,19 (m, 1H), 3,56 (s,
4H), 3,38 (d, J = 6,7
Hz, 4H), 3,14 — 2,92
(m, 4H), 1,87 (s, 4H),
1,53 — 1,39 (m, 9H).
m/z= 510 (M+H).
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'H NMR (400 MHz,
DMSO-dg) & 10,08 (s,
1H), 9,11 (d, J = 7,4
Hz, 1H), 8,49 (s, 1H),

:
DGk o g - 65 1
Ho™ N0 ’ ; ; )
3 e 1H), 7,80 — 7,67 (m,
O 1H), 7,36 (dd, J =
N-(4-flo-3-(3-(4-metylpiperazin-1- 11,1, 9,1 Hz, 1H), 3,60
yl)imidazo[1,2-a]pyrimidin-7- (d, J = 11,3 Hz, 2H),
yl)phenyl)pyrolidin-1-carboxamit ~ 2,2,2- | 3,50 (d, J = 11,9 Hz,
trifloaxetat 2H), 3,36 — 3,27 (m,
6H), 3,20 (t, J = 11,5
Hz, 2H), 2,93 (s, 3H),
1,88 (s, 4H). m/z= 424

(M+H)
1H NMR (400 MHz,
_ DMSO-dg): 8 10,45 (d,
N~ J= 73 Hz, 1H), 8,85
SO (br s, 1H), 848 (s,
o 1H), 8,43- 8,40 (m,
37 . 1H), 7,93- 7,86 (m,
N-(4-flo-3-(3-(6-metylpyridin-2- 3H), 7.80- 7,76 (m,
yl)imidazo[l,2—a]pyrimidin—7- IH), 736- 7,28 m,
yl)phenyl)pyrolidin-1-carboxamit 2H), 3,41- 338 (m,
hydroclorua 4H), 2,64 (s, 3H),
1,89- 1,85 (m, 4H).

m/z =417 (M+H)
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O
N-(4-flo-3-(3-(morpholin-3-
yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
MeOD) § 9,21 (d, J =
7.2 Hz, 1H), 8,33 (dd,
J =69, 2,8 Hz, 1H),
8,24 (s, 1H), 7,89 (d, J
= 7.1 Hz, 1H), 7,79 —
7,55 (m, 1H), 7,27 (dd,
J =112, 9,0 Hz, 1H),
5,24 (dd, J = 8,2, 3,7
Hz, 1H), 4,39 — 4,08
(m, 3H), 4,09 — 3,95
(m, 1H), 3,51 (t, J =
6,7 Hz, SH), 2,01 (s,
4H). m/z= 411 (M+H)

39

Y
HN (0]
&
)=N

N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)-2,4-

dimetyloxazol-5-carboxamit

'H NMR (400 MHz,
MeOD) & 8,75 (d, J =
7.2 Hz, 1H), 8,46 (d, J
= 5,1 Hz, 1H), 7,92 (s,
1H), 7,62 (d, J = 6,7
Hz,1H), 7,54 (s, 1H),
7,31 (dd, J = 11,1, 9,0
Hz, 1H), 3,94 (s, 4H),
3,15 (s, 4H), 2,57 (s,
3H), 2,48 (s, 3H).
m/z= 437 (M+H)
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.
(S)-N-(4-flo-3-(3-(2-
metylmorpholino)imidazol[1,2-

a] pyrimidin-7-yl)pheny1)pyrolidin— 1-

carboxamit

'H NMR (400 MHz,
DMSO-dg) 8 9,14 (d, J
— 7,2 Hz, 1H), 8,48 (s,
1H), 8,40 (dd, J = 7,0,
2,7 Hz, 1H), 7,99 (s,
1H), 7,85 (d, J = 7,2
Hz, 1H), 7,80 — 7,70
(m, 1H), 7,36 (dd, J =
11,2, 9,0 Hz, 1H), 3,94
(d, J = 10,0 Hz, 1H),
3,82 (d, J = 8,8 Hz,
2H), 3,39 (t, J = 6,5
Hz, 4H), 3,20 (dd, J =
255, 12,0 Hz, 2H),
2,93 (td, J = 11,5, 3,1
Hz, 1H), 2,63 (s, 1H),
1,88 (¢, J = 6,5 Hz,
4H), 1,15 (d, J = 6,3
Hz, 3H). m/z= 425
(M+H)
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N-(3-(3-(2,2-
dimetylmorpholino)imidazo[1,2-
a]pyrimidin-7-yl)-4-flophenyl)pyrolidin-1-

carboxamit

'H NMR (400 MHz,
DMSO-dg) 8 9,06 (d, J
= 7,3 Hz, 1H), 8,49 (s,
1H), 8,47 — 8,31 (m,
1H), 7,99 (s, 1H), 7,89
(d, J = 7,0 Hz, 1H),
7,75 (dd, J = 8,4, 3,8
Hz, 1H), 7,36 (dd, J =
11,3, 9,0 Hz, 1H), 3,99
- 3,82 (m, 2H), 3,39 (&,
J=6,6 Hz, 4H), 3,10 -
2,94 (m, 2H), 2,90 (s,
2H), 1,87 (d, J = 6,6
Hz,4H), 1,29 d, J =
37,2 Hz, 6H). m/z=
439 (M+H)
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N-(3-(3-(3,3-
dimetylmorpholino)imidazo[1,2-
a]pyrimidin-7-yl)-4-flophenyl)pyrolidin-1-

carboxamit

'H NMR (400 MHz,
DMSO-dg) & 9,29 (d, J
=72 Hz, 1H), 8,49 (s,
1H), 8,42 (dt, J = 18,5,
9,3 Hz, 1H), 8,28 (s,
1H), 7,91 (d, J = 6,2
Hz, 1H), 7,84 — 7,67
(m, 1H), 7,37 (dd, J =
11,2, 9,0 Hz, 1H), 3,97
(s,4H), 3,55 (s, 2H),
3,39 (t, J = 6,6 Hz,
4H), 1,88 (t, J = 6,6
Hz, 4H), 1,06 (d, J =
88,0 Hz, 6H). m/z=
439 (M+H)
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N-(4-flo-3-(3-(4-metylmorpholin-3-
yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-ds) 8 9,29 (d, J
= 7,3 Hz, 1H), 8,43 (s,
1H), 8,23 (dd, J=17,1,
2,8 Hz, 1H), 7,79 (s,
2H), 7,47 (d, J = 5,2
Hz, 1H), 7,27 (dd, J =
11,4, 9,0 Hz, 1H), 3,87
(d, J = 11,0 Hz, 1H),
3,81 — 3,67 (m, 3H),
3,39 (t, J = 6,6 Hz,
3H), 2,89 (d, J = 11,9
Hz, 1H), 2,68 (s, 1H),
2,34 (s, 2H), 2,02 (s,
3H), 1,87 (s, 4H).
m/z= 425 (M+H)
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tert-butyl 3-(7-(2-flo-5-(pyrolidin-1-
carboxamido)phenyl)imidazo[1,2-

a]pyrimidin-3-yl)morpholin-4-carboxylat

'H NMR (400 MHz,
DMSO-de) & 9,13 (d, J
= 6,9 Hz, 1H), 8,46 (d,
J = 14,0 Hz, 1H), 8,36
d, J = 6,9 Hz, 1H),
8,25 (s, 1H), 7,96 (s,
1H), 7,87 — 7,67 (m,
1H), 7,46 — 7,26 (m,
1H), 5,65 (s, 1H), 4,22
(d, J = 12,5 Hz, 1H),
4,06 — 3,81 (m, 2H),
3,70 (d, J = 13,9 Hz,
1H), 3,55 (t, J = 10,5
Hz, 1H), 3,40 (t, J =
6,5 Hz, 4H), 3,20 —
3,00 (m, 1H), 1,88
(s,42H), 1,44 (s, 9H).
m/z= 511 (M+H)
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N-(4-flo-3-(3-((tetrahydrofuran-2-
yl)metyl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
MeOD) & 9,30 (d, J =
7,3 Hz, 1H), 8,45 (dd,
J =69, 2,7 Hz, 1H),
8,09 (d, J = 7,1 Hz,
1H), 8,04 (s, 1H), 7,73
- 7,60 (m, 1H), 7,30
(dd, J = 11,3, 9,0 Hz,
1H), 4,27 (qd, J = 7,6,
3,7 Hz, 1H), 3,90 (dd,
J =149, 6,8 Hz, 1H),
3,81 — 3,68 (m, 1H),
3,51 (t, J = 6,7 Hz,
4H), 3,41 (dt, J = 9,3,
4,9 Hz, 1H), 3,22 (dd,
J=15,7, 7,8 Hz, 1H),
2,20 (tt, J = 15,3, 7,6
Hz, 1H), 2,05 — 1,92
(m, 4H), 1,94 (d, J =
6,8 Hz, 1H), 1,92 —
1,84 (m, 1H), 1,76
(ddd, J = 16,1, 12,1,
7,8 Hz, 1H). m/z =410
(M+H).
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N-(2,4-diflo-5-(3-morpholinoimidazo[1,2-

a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit

IH NMR (400 MHz,
DMSO-dg): & 8,76 (m,
1H), 8,20 (m, 1), 8,07
(s, 1H), 7,53 (s, 1H),
7,45 (m, 3H), 3,82 (m,
4H), 3,38 (m, 4H),
3,08 (m, 4H), 1,87 (m,
4H). m/z = 429 (M+H)

47

N-(4-flo-3-(3-(4-metoxypiperidin-1-
yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

IH NMR (400 MHz,
DMSO-ds, 80 °C): 6
8,60 (d, J= 7,1 Hz,
1H), 8,20- 8,18 (m,
2H), 7,77- 7,74 (m,
1H), 7,45 (s, 1H),
7,41- 7,39 (m, 1H),
7,23- 7,18 (m, 1H),
3,47- 3,40 (m, 6H),
3,25- 3,30 (m, 2H),
3,02 (s, 1H), 2,96-
2,90 (m, 2H), 2,08-
1,97 (m, 2H), 1,94-
1,82 (m, 5H), 1,78-
1,70 (m, 2H). m/z =
439 (M+H)
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N-(3-(3-(4-axetylpiperazin-1-

ylimidazo[1,2-a]pyrimidin-7-yl)-4-

flophenyl)pyrolidin-1-carboxamit

1H NMR (400 MHz,
DMSO-dg): & 8,78 (d,
J= 7,1 Hz, 1H), 8,41
(s, 1H), 8,21 dd, J=
2.8, 7,1 Hz, 1H), 7,80-
7,76 (m, 1H), 7,52 (s,
1H), 7,48- 7,44 (m,
1H), 7,25 (dd, J= 11,1,
9,1 Hz, 1H), 3,70- 3,63
(m, 4H), 3,43- 3,35
(m, 4H), 3,07- 2,98
(m, 4H), 2,07 (s, 3H),
1,88- 1,84 (m, 4H).
m/z = 452 (M+H)
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N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)-3-metylazetidin-

1-carboxamit

'H NMR (400 MHz,
DMSO-dg) 6 9,16 (d, J
= 17,2 Hz, 1H), 8,72 (s,
1H), 8,34 (dt, J= 34,2,
17,0 Hz, 1H), 8,03 (s,
1H), 7,86 (d, J = 6,7
Hz, 1H), 7,80 — 7,64
(m, 1H), 7,37 (dd, J =
11,2, 9,1 Hz, 1H), 4,09
(t, J = 8,1 Hz, 2H),
3,99 — 3,72 (m, 3H),
3,54 (dd, J = 8,0, 5,6
Hz, 2H), 3,19 — 2,99
(m, 4H), 2,77 — 2,57
(m, 1H), 1,34 — 1,06
(m, 3H). m/z= 411
(M+H)
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N-(4-flo-3-(5-(pyrolidin-1-
carbonyl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

1H NMR (400 MHz,
DMSO-ds): & 8,43 (s,
1H), 8,23 (d, J= 7,1,
2,8 Hz, 1H), 7,97- 7,93
(m, 1H), 7,90- 7,87
(m, 1H), 7,83- 1,79
(m, 1H), 7,63- 7,59
(m, 1H), 7,30- 7,25
(m, 1H), 3,63- 3,59
(m, 2H), 3,53- 3,50
(m, 2H), 3,40- 3,37
(m, 4H), 1,97- 1,81
(m, 8H). m/z = 423
(M+H)

51
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N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)azetidin-1-

carboxamit

'"H NMR (400 MHz,
DMSO-dg) 6 9,15 (d, J
= 7,1 Hz, 1H), 8,73 (s,
1H), 8,54 — 8,24 (m,
1H), 8,02 (s, 1H), 7,85
(d, J = 6,9 Hz, 1H),
7,79 — 7,66 (m, 1H),
7,50 — 7,27 (m, 1H),
3,98 (t, J = 7,5 Hz,
4H), 3,83 (d, J = 4.3
Hz, 4H), 3,09 (s, 4H),
2,30 — 2,07 (m, 2H).
m/z=397 (M+H)
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52

N-(4-flo-3-(3-(3-oxopiperazin-1-
yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

1H NMR (400 MHz,
DMSO-dg): 5 8,75 (d,
J= 7,1 Hz, 1H), 8,41
(s, 1H), 8,20 (dd, J=
2,8, 7,1 Hz, 1H), 8,02
(br s, 1H), 7,80- 7,76
(m, 1H), 7,55 (s, 1H),
7,42 (dd, J= 2,0, 7,1
Hz, 1H), 7.28- 7,23
(m, 1H), 3,68 (s, 2H),
3,40- 337 (m, 6H),
3,23- 320 (m, 2H),
1,88- 1,84 (m, 4H).
m/z = 424 (M+H)
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53

N-(4-flo-3-(3-((tetrahydrofuran-3-
yl)metyl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-dg) 5 9,33 (d, J
= 7.2 Hz, 1H), 8,49 (s,
1H), 8,40 (dd, J = 7,0,
2,7 Hz, 1H), 8,14 (s,
1H), 7,91 (d, J = 7,2
Hz, 1H), 7,82 — 7,68
(m, 1H), 7,36 (dd, J =
11,1, 9,1 Hz, 1H), 3,91
~ 3,76 (m, 2H), 3,69
(dd, J = 15,4, 7,6 Hz,
1H), 3,49 — 3,33 (m,
S5H), 3,05 (d, J = 7,4
Hz, 2H), 2,69 (dt, J =
13,7, 6,9 Hz, 1H), 2,09
(dt, J = 13,2, 7,7 Hz,
1H), 1,88 (t, J = 6,4
Hz, 4H), 1,64 (dt, J =
13,9, 7,2 Hz, 1H). m/z
=410 (M+H).
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54

N-(4-flo-3-(3-(6-flopyridin-2-
yl)imidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit

hydroclorua

'"H NMR (400 MHz,
DMSO-dg) 6 10,11 (d,
J =13 Hz, 1H), 8,94
(s, 1H), 8,49 (s, 1H),
8,38 (dd, J = 7,1, 2,5
Hz, 1H), 8,18 (q, J=
8,1 Hz, 1H), 8,09- 8,07
(m, 1H), 7,91 (d, J=
7,3 Hz, 1H), 7,82- 7,78
(m, 1H), 7,36- 7,31
(m, 1H), 7,20 (dd, J=
8,1, 2,0 Hz, 1H), 4,92-
4,48 (br, 1H), 3,41 —
3,38 (m, 4H), 1,89-
1,85 (m, 4H). m/z =
421 (M+H).
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55

N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)tetrahydrofuran-3-

carboxamit

'H NMR (400 MHz,
DMSO-de) 6 10,29 (br
s, 1H), 8,76 (d, J= 7,1
Hz, 1H), 8,33- 8,30
(m, 1H), 7,84- 7,80
(m,1H), 7,52 (s,1H),
7,42 (dd, J= 7,1, 2,0
Hz, 1H), 7,37- 7,32
(m, 1H), 3,97- 3,93
(m, 1H), 3,82- 3,69
(m, 8H), 3,05- 3,03
(m, 4H), 2,12- 2,07
(m, 2H). m/z = 412
(M+H).
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56

N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)tetrahydrofuran-2-

carboxamit

'H NMR (400 MHz,
DMSO-ds) 6 9,96 (br
s, 1H), 8,76 (d, J= 7,3
Hz, 1H), 8,44- 8,41
(m, 1H), 7,90- 7,86
(m,1H), 7,52 (s,1H),
7,41 (dd, J= 7,1, 2,3
Hz, 1H), 7,37- 7,32
(m, 1H), 4,40 (dd, J=
8,3, 5,6 Hz, 1H), 4,04-
3,98 (m, 1H), 3,86-
3,80 (m, 5H), 3,05-
3,03 (m, 4H), 2,26-
2,17 (m, 1H), 2,04-
1,96 (m, 1H), 1,91-
1,84 (m, 2H). m/z =
412 (M+H).

57

N-(3-(3-bromimidazo[1,2-a]pyrimidin-7-
yl)-4-flophenyl)pyrolidin-1-carboxamit

'H NMR (400 MHz,
DMSO-de) & 8,88 (d,
J= 7,3 Hz, 1H), 8,44
(br s, 1H), 8,25 (dd, J=
7,1, 2,8 Hz, 1H), 7,97
(s,1H), 7.83- 7,79
(m,1H), 7,59 (dd, J=
7,3, 1,8 Hz, 1H), 7,28
(dd, J= 11,3, 9,1 Hz,
1H), 3,41- 3,36 (m,
4H), 1,88- 1,84 (m,
4H).
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Hop chit sau day c6 thé duoc didu ché theo céc quy trinh twong tu nhu cac quy

trinh dugc mo ta ¢ trén:

N-(4-flo-3-(3-(pyrolidin-1-yl)imidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-

carboxamit
G )
NI/N -
| N/>—N Y _{o
O
Hoat tinh sinh hoc

Thir nghiém 1: Thir nghiém Leishmania donovani trong dai thuc bao

Thtr nghiém Leishmania trong dai thuc bao dugc tién hanh mét cach
chinh x4c nhu dugc moé ta trong tai liéu: De Rycker et al. (Antimicrob Agents
Chemother. 2013 Jul;57(7):2913-22. Comparison of a high-throughput high-
content intracellular Leishmania donovani assay with an axenic amastigote
assay. De Rycker M, Hallyburton I, Thomas J, Campbell L, Wyllie S, Joshi D,
Cameron S, Gilbert IH, Wyatt PG, Frearson JA, Fairlamb AH, Gray DW.). Quy
trinh: 350n! hop chét dugc phén tan trudc vao cac dia trung gian vo tring loai
384 15. Pé sang loc diém duy nhét, amphotericin B duoc bd sung vao tat ca cac
18 ctia cot 24 1am mAu ddi chimg dwong (ndng do cudi 2uM) va DMSO vio cot
23. Pé xac dinh hiéu luc thude, diém thr mudi, mot trong ba dudng cong pha
loding dugc tao ra voi ndng do cao nhat 13 50uM va trén mdi dia, dudng cong
d6i chimg cta amphotericin B dugc tao ra. Cac mau dbi chimg 14 nhu sau: céc
ot 11 va 12: DMSO, cac cdt 23 va 24: amphotericin B (ndng do cudi 2uM).
Céc dia trung gian duoc bd sung thém 35ul mdi trudng THP-1 va cac dia dugc
lic trong >5 phut d& dam bao hoan tit viéc tron. Céc té bao THP-1 (8.000 trén
mdi 13, 50p1) duogc cdy vao cac dia mau den day trong loai 384 16 (Corning) véi
su ¢6 mat cia 20nM PMA. Sau 20 phat & RT, cac dia dugc U & 37°C trong moi
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trudng 5% CO, trong thiét bi & tao 4m trong 75 gid. Sau d6, cac té bao dugc rira
bang 450ul nude mudi duge dém phosphat (PBS) vo tring dugc bd sung ImM
CaCl2, 0,5mM MgClL, 0,1% (trong luong/thé tich) albumin huyét thanh bod
(PBS-A) va céc amastigote dugc bd sung vao tit ca cac 16 v6i luong nhiém 13
bdi sb cta 5 (40.000 amastigote trén mot 15). Sau 40 phut & RT, c4c dia duge
dua trd lai thiét bi 4. Céc amastigote dugc U trong sy c6 mat cia cac dai thuc
bao THP-1 trong 16 gid. Sau do, cac amastigote ngoai bao bat ky con lai dugce
loai bé bing céach rira tran 1ml PBS-A trén mdi 16 (chit dém rira dugc hut ra
khoi mat trén cta 16 khi né dang duoc phan tan), tiép theo 14 bd sung 25pl céc
dich pha lofing so b chira hop chit bing cach sir dung may hut nhé giot chat
long Fluidx Ipette-pro. Dich pha lodng cudi cling cua mdi hop chat 1a gip 200
14n. Céc dia duoc U trong 96 gid rdi duge rira (250ul PBS-A) va duoc ¢b dinh
(4% (thé tich/thé tich) formaldehyt-PBS, 30 phut, RT). Sau khi ¢d dinh, cac dia
dugc rira bang 250pl PBS, duoc nhuém mau (10ug/ml DAPI, 0,4pgml-1 HCS
Cellmask Deep Red trong PBS + 0,1% (thé tich/thé tich) Triton X-100, 30 phiit,
RT) va duge rira bang 250ul PBS. Cubi ciing, PBS + 0,05% (thé tich/thé tich)
thimerosal dugc bd sung vao cac 16, cac dia duoc gén kin va dugc chup anh trén
kinh hién vi chit luong cao (GE trong Cell 2000) bang cach st dung 10 vét
kinh. Phép phan tich anh dugc thuc hién bing médy phan tich GE trong Cell
Analyzer 1000 Workstation bang cach sir dung modun “Multi Target Analysis”.
Céc ché do cai dat dé phan doan la nhu sau: tdm: dién tich toi thiéu 142,3 84uM2,
d6 nhay: 81, phuong phép: top-hat; t& bao: dic trung, dién tich: 2500 pm?, do
nhay: 60, phuong phap: top-hat van nang; cac vi co quan (cac amastigote): cd
hat 1 — 3, 3 muc, d nhay: 90, do trong toan té bao. D&i véi mdi 18, 1) dém té
bao THP-1 (doc ra doc t6 t& bao) va ii) sb trung binh clia cdc amastigote trén

mdi té bao (doc ra hiéu luc) duogce tinh, cho c4 hai tri sb pECso.
Céc két qua cta thir nghiém Leishmania donovani trong dai thuc bao

Céac vi du 1-22, 23a, 24-27, 29-36, 38-44, 46-50 va 52 duoc thir nghiém

trong thr nghiém Leishmania donovani trong dai thuc bao.
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Céc vi du 1-10, 12, 13, 17-19, 21, 22, 24, 26, 27, 29-31, 33, 34, 34a, 35,
39-44 va 47 dugc phat hién thdy c6 tri sé pECso ndm gitra 5,0 va 6,6 ddi véi
Leishmania donovani . Cac vi du 11, 15, 16, 20, 25, 36, 38 va 49 dugc phat hién
thiy c6 tri s6 pECso ndm giita 4,7 va 4,9 va cac vi du 14, 23a, 32, 33a, 46, 48, 50
va 52 dugc phat hién théy c6 tri s6 pECso la nho hon 4,3. Tét ca cac vi du duoc
thir nghiém du cho thiy c6 doc tinh t& bao ddi véi cac té bao THP-1 véi tri sb
pECso 13 4,4 hodic nho hon. Vi du 4 duoc phat hién thay c6 tri s pECso ddi véi
Leishmania donovani 14 5,8 va thé hién hoat tinh té bao d6i véi cac té bao THP-

1 véi tri s6 pECso nho hon 4,3.

Céc hop chét sau day cling dugc thtr nghiém trong thir nghiém 1 va duoc

phat hién thiy c6 tri s6 pECsy d6i v6i Leishmania donovani nhd hon 4,3:

N-(4-xyano-3-(3-morpholinoimidazo[ 1,2-a]pyrimidin-7-yl)phenyl)pyrolidin-1-
carboxamit, N-(4-flo-3-(3-morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-
3,3-dimetylazetidin-1-carboxamit, N-(4-flo-3-(3-morpholinoimidazo[1,2-
a]pyrimidin-7-yl)phenyl)-3,3-dimetylpyrolidin-1-carboxamit, N-(4-flo-3-(3-
morpholinoimidazo[1,2-a]pyrimidin-7-yl)phenyl)-2,2-dimetylpyrolidin-1-
carboxamit va N-(4-flo-2-metyl-5-(3-morpholinoimidazo[1,2-a]pyrimidin-7-
yl)phenyl)pyrolidin-1-carboxamit. '

Thir nghiém 2: Thir nghiém Trypanosoma cruzi trong té bao

Céc hop chét dugc phan tén vao cac dia thir nghiém mau den loai 384 16
(Greiner) bang cach phan tan 4m (LabCyte ECHO). Bé x4c dinh hiéu luc, mudi
mdot diém, mot trong ba dudng cong pha loding duge tao ra, v6i ndng do 16n nhét
12 50uM. Céc té bao co tim chudt HOC2 duoc phan tan vao binh thét cb chira
moi truong md T225 va sau 4 gid chung duge gdy nhiém ky sinh trung T.cruzi
trypomastigotes trong 18 gid trong cting binh thét c¢b chira méi truong nudi cy
mo T225 véi boi sb gy nhiém 14 1. Tiép theo, phan con lai bat ky khong nhiém
trypomastigotes duoc rira sach bing PBS va cac té bao H9C2 di duogc giy
nhiém dugc thu gom béng cach trypsin héa. Sau dé, cac té bao HOC2 d3 duoc

gy nhiém dugc cho vio cac dia loai 384 15 chira cac hop chét can tht nghiém,
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v6i lugng 2500 té bao trén mdi 16 trong mdi truong DMEM véi 2% FBS, 1%
Penicillin/Streptomicin, 2mM L-Glutamine, ImM Na Pyruvate va 25mM
HEPES. Sau khi 1 trong 72h & 37°C trong su c¢6 mat cia 5% CO,, cac dia nay
duoc ¢b dinh va duoc nhudm mau bing formaldehyt 4% va 2uM Draq5 trong 3
gid & nhiét do trong phong. Cac dia dugc chup anh bang hé théng chup anh chét
luong cao Perkin Elmer Opera bang cach st dung vat kinh khi 20x. Cac anh
duoc phén tich bang cach sir dung hé thdng khdi hop nhét Acapella (Perkin
Elmer). Thuat toan phéan tich anh dau tién xac dinh nhan H9C2 sau d6 14 ranh
gidi t& bao chit va x4c dinh cc amastigote trong té bao. Thuat ton ndy bao céo
s6 lwong ky sinh tring trung binh trén mbi t& bao HOC2, phén trim té bao HOC2

bi nhiém va tong sb té bao HOC2.
Két ctia ctia thir nghiém Trypanosoma cruzi trong té bao (thtr nghiém 2)

Céac vi du 1-5, 7-42 va 44-51 dugc thu nghiém trong thtr nghiém
Trypanosoma cruzi trong té bao va dugc phat hién thiy c6 tri s6 pEC50 d6i voi
Trypanosoma cruzi nam gilta 5,3 va 8,2, ngoai trir cac vi du 23a va 33a, ma
dugc phét hién thiy c6 tri s6 pEC50 14n 1an luot 14 4,5 va 4,9. T4t ca cac vi du
thir nghiém déu duoc phat hién thdy c6 doc tinh té bao dbi véi cac té bao
RnHO9¢2 véi pECsy dudi 4,3, ngoai trir cac vidu 7, 17, 19, 26, 28 va 37, ma duogc
phat hién thdy c6 doc tinh té bao dbi véi cac té bao RnH9c2 véi pECs 1an luot
144,7,53, 4,4, 44, 5,1 va 4,6. Vi du 4 duoc phét hién thay 1a c6 tri sé pEC50
ddi véi Trypanosoma cruzi 13 7,4 va thé hién doc tinh t& bao dbi voi céc té bao
RnHO9c2 véi pECs la <4,3.

Thit nghiém 3: Thir nghiém kim ham sy phét trién té bao Trypanosoma brucei

Dénh gia kha ning kim hdm sy phat trién té bao trypanosome (7. b.
brucei, BSF427, VSG118) cta hgp chat duoc thuc hién béng cach st dung cai
bién cia thir nghiém kha ning séng sét cia té bao da duge mé ta bdi Raz va cc
dong tac gia (Raz B.; Iten M.; Grete-Buhler Y.; Kaminski R.; Brun R. The

Alamar Blue assay to determine drug sensitivity of African trypanosomes (7. b.

rhodesiense va T. b. gambiense) in vitro. Acta Trop. 1997, 68, 139-147). Cac
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hop chét duoc hoa tan trong DMSO & ndng do cudi 13 10 mM va duoc pha lodng
hang loat theo budc nira logarit (gép 10°¢14n - half log steps) dé thu duoc khoang
ndng do thtr nghiém cubi 1a 50uM dén 0,5nM. Hop chét & mdi nong do (ndng do
cudi gap 200 14n) duoc cho vao cac dia moi trudng nudi cay mo c6 96 15 véi thé
tich 12 1pL. Sau d6, 2000 té bao trén mdi 16 trong méi trudng phét trién thich
hop (HMI-9T d6i v6i T, brucei, cii bién ctia HMI-9 nhu duoc md béi Hurumi
va cac dbéng tac gia (Hirumi H.; Hirumi K. Continuous cultivation of
Trypanosoma brucei blood stream forms in a medium containing a low
concentration of serum-protein without feeder cell-layers. J. Parasitol. 1989, 75,
985-989.) trong d6 0,2mM 2-mercaptoetanol duoc thay bang 0,056mM
thiolglycerol, va sau d6 MEM véi 10% FBS dbi véi MRC5) duoc thém vao céc
cot 1-11 cta cac dia véi thé tich 13 199uL. 200uL mbi trudng dugc cho vao cdt
12 dé tao ra mau dbi ching khong chtra té bao. Sau do, cac dia duge u & 37°C
trong moi trudong 5% CO, trong 69 gio, truoc khi bd sung 20uL dung dich
rezasurin 500uM, va thoi gian u tiép l1a 4h. Sau do, cac dia duoc doc trén may
doc dia huynh quang BioTek fIx800, va phén trim @c ché duoc so sanh véi cac
mAu dbi ching thtr nghiém ti da va ti thiéu. Cac duong cong theo ndng do
duoc v& dd thi bang cach sir dung phép hdi quy khong tuyén tinh st dung céc tri
s6 XLFit 4,2 va ECso dugc x4c dinh.

Két qua cua thr nghiém kim hdm su phét trién t& bao Trypanosoma
brucei (thtr nghiém 3)

Céac vi du 1-5, 7-8, 11-15, 18 va 20 duoc thtr nghi€ém trong thir nghiém
kim h&m su phat trién té bao Trypanosoma brucei Trypanosoma brucei.

T4t ca cac vi du duge thir nghiém déu duwoc phét hién thdy c6 tri sd
pEC50 13 ndm giita 6,2 va 8,2 dbi v6i Trypanosoma brucei, vi du 4 dugc phat
hién thay 1a c6 tri s6 pEC50 1a 8,0 d6i v6i Trypanosoma brucei.

Tht nghiém 4: Thi nghiém d¢ hoa tan - do nito héa huynh quang
(ChemiLuminescent Nito Detection-CLND)
I.  Hop chat
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Dung dich gdc DMSO 10mM chtta hop chit dugc didu ché.

Dung mdi va chat dém

Dung méi hitu co dung cho loai HPLC dugc st dung. Nudc siéu tinh
khiét (Milli-Q grade) dugc st dung. Chit dém duoc didu ché bang nudc sidu
tinh khiét va dugc loc bing cach st dung phéu loc cameo 0,45

Dung dich dém hé nudc:

Mudi dém phosphat (Phosphate Buffer Saline - PBS) @ d6 pH 7,4 dugc
didu ché tir g1 bot kho Sigma, P-3813. M3i goi duoc pha lodng thanh 1 lit bang

nudc da khir ion. P6 pH duge kiém tra trudce khi sir dung dung dich.
II. Quy trinh

a) Nong d6 DMSO duoc x4c dinh. Cac mau tréng khong chita DMSO va céc
mau chudn chira ondansetron va caffeine dwoc cho vao cic dia (cot 12,
A.B,C,& D db6i v6i cic mau tréng va E,F,G, & H dbi v6i cac mau chuén).
Céc dia dugc day béng 14 kim loai. Khi céc vach ranh gidi cua cac thiét bi do

UV va CLND xut hién 6n dinh, CLND duogc ha xubng 0.

b) Ngay khi viéc x4c dinh néng d6 DMSO hoan tét, dia loc dugc chuin bi tir
céc dia gdc bang cach pha lodng 5ul dung dich gbc chia DMSO 10mM
thanh 100L bang PBS c6 d6 pH7,4.

¢) Sau khi céc dia nay duoc chudn bi, chung dugc ddy bang nip va dé u trong 1
gi¢ ¢ nhiét do trong phong.

d) Mau duoc loc béng cach st dung cac dia loc MILLIPORE MultiScreen
Solubility (MSSLBPC10), sang céc dia 16 chita V NUNC V. Céc dia loc
dugc loai bo va dia NUNC duogc gén bang bot gin dia.

e) Thiét bi HPLC/CLND duoc cai dat va dé can bang. Pha dong (MeOH:H,0
1:1, tbe d6 chdy: 0,2ml/phut, d§ nhay z10, Gain High). C4c mau dugc chay.

f) Viéc v& dudng cong thir nghiém duoc thuc hién bang phép hdi quy tuyén tinh

va cac gia tri d6 hoa tan dugc bao cdo theo pM.
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Két qua cua thir nghiém do hoa tan (CLND)

Céc vi du 1-5, 12-42 va 44-51-dugc thir nghiém trong thtr nghi€ém do hoa
tan (CLND).

T4t ca cac vi du duge thir nghiém déu dugc phat hién thiy c6 do hoa tan
trung binh 1a 24uM hodc cao hon trong thtr nghiém nay, ngoai trtr vi du 28, ma
duoc phat hién thiy c6 d6 hoa tan trung binh 1a <1uM. Vi du 4 duoc phét hién
thdy c6 gid tri d6 hoa tan trung binh 13 >444 pM.

Thir nghiém 5: Thtr nghiém Leishmania donovani trong té bao

Céc hop chit duoc phan tan vao cac dia thir nghiém mau den loai 384 16
(Greiner) bang cach phan tan 4m (LabCyte ECHO). Dé xé4c dinh hiéu luc, mot
trong ba dudng cong pha lodng mudi mot diém duoc tao ra, v6i ndng do cubi 1a
50puM. Céc té bao co tim ngudi THP-1 duge phén tan vao binh thét ¢b chira moi
trudmg nudi cdy méd T225 va dugc biét hoa bang cach sir dung 30nM PMA, sau
24 gio chung duoc gdy nhiém qua dém st dung cdc amastigote clia protein
huynh quang xanh (Green Fluorescent Protein-eGFP) biéu hién Leishmania
donovani trong cing binh thét ¢b chtra méi trudng nudi ciy mé T225 véi bdi s6
gdy nhidm 1a 10. Tiép theo, phan con lai bt ky khong nhiém trypomastigote
duoc rira sach bang PBS va cac té bao THP-1 di duoc gy nhiém duge thu gom
bang céch trypsin hoa. Sau dé cac t& bao khéng bi nhiém duoc cho vao céc dia
loai 384 15 chira cac hop chét can thir nghiém, véi lugng 3000 t& bao trén mdi 16
trong moi truong RPMI véi 2% FBS va 25mM natri bicarbonat. Sau khi u 96
gid & 37°C trong sy cd mit cua 5% CO,, céc dia duoc cb dinh bing 4%
formaldehyt trong 30 phit, dugc rira bang PBS va nhom mau bang 0,1mg/mL
DAPI trong 30 phut va duoc rira lai bing PBS. Céc dia dugc chup anh bang hé
thdng chup anh chét luong cao Perkin Elmer Opera bang cach st dung vat kinh
khi 20x v6i hai cong dung, mot d&& nhuém mau DAPI va mét cho eGFP. Cac anh
duoc phan tich bang cach sir dung hé thdng khéi hop nhat Acapella (Perkin
Elmer). Thuét todn phén tich anh dau tién xdc dinh nhan THP-1 sau d6 1a ranh

gidi t€ bao chat va xac dinh cac amastigote trong té bao. Thuat todn ndy bao céo
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s6 luong ky sinh tring trung binh trén moi té bao THP-1, phan tram té bao THP-
1 bi nhidm va tong s6 t& bao THP-1.

Két qua ctia thir nghiém Leishmania donovani trong t& bao (thtr nghiém 5)

Cac vi du 1-5, 12-37 va 39-51 dugc thr nghiém trong thr nghiém

Leishmania donovani trong t€ bao.

Céc vi du 1-5, 12-13, 17-23, 24-31, 33, 34-37, 39-49 va 51 dugc phat hién thay
c6 tri s6 pECso nam gitra 5,0 va 6,9 dbi véi Leishmania donovani . Céc vi du 14-
16, 32, 33a va 50 duoc phat hién thiy c6 tri s pECso nam giita 4,4 va 4,9 ddi
v6i Leishmania donovani trong khi vi du 23a duge phat hién thiy 13 c6 tri s6
pECso nhé hon 4,3. Tét ca cac vi du dugc thir nghiém déu duoc phat hién 1a thé
hién doc tinh t& bao dbi véi cac té bao THP-1 véi tri s6 pEC50 1a nhé hon 4,3,
ngoai trir cac vi du 2, 3, 5, 16, 26, 28 va 37, cac vi du nay duoc phat hién 1a thé
hién doc tinh té bao véi tri s6 pEC50 1a nam gitta 4,3 va 4,9. Vi du 4 dugc phét
hién théy 12 ¢4 tri s6 pEC50 dbi v&i Leishmania donovani 13 6,2 va thé hién doc

tinh té bao ddi véi té bao THP-1 v&i pECso nhé hon 4,3.

Pon séng ché bao gdbm phin mé ta va yéu ciu bao hd nay cé thé dugc sir
dung 13m co sé dé yéu cAu hudng quyén uu tién d6i véi cac don ndp sau. Bo yéu
ciu bao ho ctia don ndp sau nhu vay cé thé dé cap dén dau hidu hoic t6 hop cac
diu hiéu dugc mé ta trong ban md ta ndy. Ching cé thé tao thanh céc yéu cau
bao h6 dang san pham, ché phédm, quy trinh, hodc str dung va c6 thé bao gdm,
bang cach minh hoa va khong nhdm muc dich gi6i han, cic yéu cau bao ho sau

day.
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YEU CAU BAO HQ
1. Hop chét c6 cong thic (I), hodc mudi ctia né,

R2

@
trong do:
A la CH;
A, dugce chon tir CRj3 va N;

R; dugc chon tur C;-Cealkyl, Cs-Csxycloalkyl, C4-C-heteroxycloalkyl,
phenyl, Cs-Cgheteroaryl, C;.Csalkoxy, -OCs-Crxycloalkyl va NRp.R0b; trong d6
Cs3-Coxycloalkyl, C4-Csheteroxycloalkyl, phenyl, Cs-Cgheteroaryl va -OCs-
Crxycloalkyl tiy ¥ duogc thé bing mét dén ba nhém doc lap duge chon tir
hydroxy, metoxy, C;.Csalkyl va halo;

L, 12 nhém lién két duoc chon tir -C(O)- va -S(O),-, trong d6 n 1a 1 dén 2;
R3 duogc chon tr hydro, halo, metyl, metoxy va xyano;

R4 dugc chon tr hydro, halo, metyl, metoxy va xyano;

Ry dugce chon tir hydro, halo, Ar, Cy, X, NRs,Rs, va-C(O)-R;s;

Ar dugc chon tir phenyl va Cs-Cgheteroaryl, mdi trong s ching tiy ¥
duoc thé béng mét dén ba nhom ddc 18p dugc chon tir halo va -L,-R7;

L, 13 nhom lién két duoc chon tir lién két, -(CH2)m-, -O(CH2)p-, -Co-
Cjalkenyl-, -OC,-Caalkenyl-, -(CH2),-NH-(CHz)q-, va -(CH,),C(O)-(CHz)q-;
trong d6 m 1a 1 &én 4 va p va q doc 1ap 1a 0 dén 4;
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R7 dugc chon tir hydro; hydroxy; NRs,Rgb; Ca-Crheteroxycloalkyl tuy y
duoc thé bang mot hodc hai nhém C-Csalkyl; C3-Crxycloalkyl; Ci-Cealkoxy tity
y duge thé bang mot nhém NR 4R 4; va phenyl tiy v duoc thé bing mot dén ba
nhom doc 1ap duoc chon tir halo, metoxy va metyl;

Cy dugc chon tr C;-Coxycloalkyl, C4-Csheteroxycloalkyl, Cs-
Cixycloalkenyl va Cs-Csheteroxycloalkenyl, mdi trong sb ching tiy ¥ duoc thé
bang mot dén ba nhém doc 1ap duoc chon tir Ci-Csalkyl, C,-Csalkoxy, Ca-
C7heteroxycloalkyl, NR11aR11b, ZO, -C(O)—R15 va -C(O)O-R15;

X dugc chon tir C;-Cealkyl, Cy-Cealkenyl va C;-Cealkoxy, moi trong sb
chung tiy y dugc thé bing mot dén ba nhém doc 1ap dugce chon tir hydroxy,
metoxy, halo, NRj3;Ri3, va Cs-Csheteroxycloalkyl, trong d6 Cy-
Csheteroxycloalkyl tity v dugc thé bing mét dén ba nhém C-Csalkyl;

Rs, duoc chon tir hydro; Ci-Cealkyl tiy y duoc thé bang mét nhém duge
chon tr Ar va Cy; -C(O)-Ro; -C(O)-ORy; va -SO,-Ro;

Rsp, duogc chon tir hydro va C;-Csalkyl,

Rsga va Rgp, doc 1ap dugce chon tir hydro va C;-Csalkyl,

Ro dugc chon tir C;-Cealkyl, C;-Csxycloalkyl, Cs4-C-heteroxycloalkyl,
phenyl va Cs-Cgheteroaryl;

Ri0a va Rigp d0c 1ap dugc chon tir hydro va C;-Csalkyl;

Ri1a va Ry doc lap duoc chon tir hydro va C;-Csalkyl;

Ri2 dugc chon tir hydro, halo va metyl,

Ri3 dugce chon tir hydro, C;-Csalkyl, -C(O)-C4-Crheteroxycloalkyl, -C(O)-
Ci-Csalkyl va -C(0O)-Cs-Crxycloalkyl,

Ri3a va Ry3p d0c 1ap duoc chon tir hydro va C;-Csalkyl;

Ri4a va Rygp doc lap dugc chon tir hydro va C;-Csalkyl; va

Ris dugc chon to C-Cealkyl, Ar, Cs;-Coxycloalkyl va Cy-
Csheteroxycloalkyl.
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2. Hop chét theo diém 1, trong d6 R, 1a C4-Crheteroxycloalkyl tiy v duoc thé
bing mét nhém C;.Csalkyl hodc bang mét hodc hai nhém halo.

3. Hop chét theo diém 1 hogc diém 2, trong d6 L, 14 -C(O)-.

4. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 R, dugc
chon tir hydro, halo, Ar, Cy, va X.

5. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 4, trong d6 R, 13 Cy-
Csheteroxycloalkyl.

6. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 5, trong d6 R 13 hydro
hodc halo va Ry 1a hydro, halo, hoac metyl.

7. Hop chét c6 cong thire (I) theo diém 1, trong d6 hop chit nay 1a:
R
Gy

/N7 F
NA\N/

Ry
A R
AN R
A{
\ = =
N N
R4
HN
\|T1
Ry
IA)
trong do:
A1 la CH;

A duoc chon tir CRy3 va N;

R; duoc chon tir C;-Cealkyl, Cs-Cscycloalkyl, C4-Crheterocycloalkyl,

phenyl, Cs-Cgheteroaryl, C;.Cealkoxy, -OC;-Cscycloalkyl va NRjoaR0b;

trong d6 C3-Cscycloalkyl, Cy4-Crheterocycloalkyl, phenyl, Cs-Cgheteroaryl
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va -OC;-Creycloalkyl tiy v dugc thé bing mot dén ba nhom duge chon tir
hydroxy, metoxy, C;.Csalkyl va halo;

L, 1a nhém lién két duoc chon tir -C(O)- va -S(O),-; trong d6 n 1a 1 dén 2;
Rj3 dugc chon tir hydro, halo, metyl, metoxy va xyano;

R4 dugc chon tir hydro, halo, metyl, metoxy va xyano;

R, duogc chon tir hydro, halo, Ar, Cy, X va NRs,Rsp;

Ar duoc chon tir phenyl va Cs-Cgheteroaryl, mdi trong s6 ching tuy vy
duoc thé béng mot dén ba nhom ddc lap dugc chon tir NRsReb va -La-Ry;
L, 12 nhém lién két duoc chon tir lién két, -(CHy)m-, —O(CHa)m-, -Co-
Cjalkenyl- va -OC,-Cjalkenyl-; trong do m la 1 dén 4;

R; duogc chon tir hydro, C4-Csheteroxycloalkyl, C;-Csxycloalkyl, Ci-
Cealkoxy, hydroxy va NRg,Rgp;

Cy duoc chon tir Cs-Csxycloalkyl, C4-Csheteroxycloalkyl, Cs-
Csxycloalkenyl va Cs-Csheteroxycloalkenyl, mdi trong s6 chung tuy y
duoc thé bang mot dén ba nhom doc 1ap duoc chon tir Ci-Csalkyl, Cy-
Crheteroxycloalkyl va NR ;3R 11p;

X duoc chon tir C-Cealkyl, Co-Cealkenyl va C;-Cealkoxy, mdi trong sd
chiung tiy ¥ dugc thé bing mot dén ba nhém doc lap duoc chon tir
hydroxy, metoxy, halo va C4-Csheteroxycloalkyl, trong d6 Cy-
Csheteroxycloalkyl tiy v duoc thé bang mot dén ba nhém C;-Csalkyl;

Rs, dugc chon tir hydro, C;-Cealkyl, -C(O)-Ry, -C(O)-ORg va -SO,-Ro;
Rsp, duoc chon tir hydro va C;-Csalkyl;

R, va Rgp doc 1ap dugce chon tir hydro va C;-Csalkyl;

Rsava Rgy doc 18p duoc chon tir hydro va C;-Cealkyl;

Ry duogc chon tir C;-Cgalkyl, Cs-Csxycloalkyl, Ci-Csheteroxycloalkyl,
phenyl va Cs-Cgheteroaryl;

Ri0a va Ryop ddc 1ap dugce chon tir hydro va C;-Csalkyl;

Ri1a va Rypp d6c 1ap dugce chon tur hydro va C;-Csalkyl;

Rz duoc chon tir hydro, halo va metyl; va

Ri3 dugc chon tr hydro va C;-Csalkyl.
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9. Hop chét c6 cong thire (I) hodc (TA) theo diém bat ky trong sd cc diém tir 1
dén 8, hoac mudi dugc dung cua no.

10. Dugc phdm chta (a) hop chit theo diém bt ky trong s cac diém tir 1 dén 8,
hozic mubi dugc dung cua nd, va (b) chat mang dugc dung.

11. T6 hop chira (a) hop chit ¢6 cong thice (I) hodc (IA) theo diém bt ky trong
s6 céc diém tir 1 dén 8, hodic mudi duoc dung ctia né, va (b) it nhit mot thude

diéu tri bo sung.
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