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hinh, este, chat hd bién hodc tién duoc chat duoc dung cua no. Hop chét nay co thé duoc

su dung lam chét trc ché Trk va hitu dung trong diéu tri con dau, bénh ung thu, bénh viém,

bénh thoai hoa than kinh va mot s6 bénh 1ay nhiém nhat dinh.
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Linh vic k§ thuat dwoc dé cip

Séang ché d& cap dén hop chét héa hoc méi va hop chit héa hoc nay duoc sir dung
1am chét trc ché TRK.

Tinh trang k§ thuit cia siang ché

Trk 13 thu thé tyrosin kinaza c6 &i luc cao dugc hoat héa boi cac neurotrophin (NT). Ho
thy thé Trk c6 ba thanh vién: TrkA, TrkB va TrkC. Trong sb céc neurotrophin 13 nhém yéu 6
tang trudng hoa tan yéu td ting truéng than kinh (Nerve Growth Factor - NGF) hoat hoa TrkA,
yéutd dinh dudng thin kinh ¢6 ngudn gc tir ndo (Brain-Derived Neurotrophic Factor - BDNF)
va NT-4/5 hoat hoa TrkB, va Neurotrophin-3 (NT3) hoat héa TrkC. Trk duoc bidu hién'phé
bién trong md than kinh va lién quan dén viéc duy tri, phat tin hidu va sw séng sot ctia t& bao
than kinh (Patapoutian, A. et al., Current Opinion in Neurobiology, 2001, 11, 272-280).

Chét trc ché con dudng Trk/neutrophin di dugc chimg t6 13 hitu hiéu trong nhiéu md
hinh dau tién ldm sang & dong vat. Cac khang thé NGF va TrkA dbi khang d thé hién 1a c6
hiéu qué trong cac md hinh viém va dau than kinh & dong vét va trong cc thir nghiém 1am sing
trén nguoi. (Woolf, C.J. et al. Neuroscience 1994, 62, 327-331; Zahn, P.K. et al. J. Pain 2004,
5, 157-163; McMahon, S.B. et al. Nat. Med. 1995, 1, 774-780; Ma, Q.P. and Woolf, C. J.
Neuroreport 1997, 8, 807-810; Shelton, D.L. et al. Pain 2005, 116, 8-16; Delafoy, L. et al. Pain
2003, 105, 489-497; Lamb, K. et al. Neurogastroenterol. Motil. 2003, 15, 355-361; Jaggar, S.1.
et al. Br. J. Anaesth.1999, 83, 442-448.)

Ngudi ta da chi ra ring NGF duoc tiét tir t& bao khdi u va dai thuc bao xam 14n khdi u
truc tiép kich thich TrkA n3m trén céc soi thin kinh ngoai bi€n cam nhén dau. Béng cach su
dung céc md hinh khéi u khéc nhau & ca chudt nhét va chudt cdng, da chimg t6 duge rang vise
trung hoa NGF bing khang thé don dong e ché con dau lién quan dén ung thu dén mic do
tuong tu hodc vuot trdi hon so voi lieu morphin dung chiu cao nhét. Viéc hoat hda con dudng
BDNF/TtkB ¢6 lién quan trong nhidu nghién ctru lam chét didu bién nhidu loai bao gém dau
do viém (Matayoshi, S., J. Physiol. 2005, 569:685-695), dau than kinh (Thompson, S.W. Proc.
Natl. Acad. Sci. USA 1999, 96:7714-7718) va dau sau phau thuat (Li, C.-Q. et al. Molecular
Pain, 2008, 4(28), 1-11). Do TrkA va TrkB kinaza c¢6 thé st dung 1am chét mdi gidi ctia cac
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dap tng sinh hoc dugc diéu khién béi NGF, nén chit tc ché TrkA va/hoac Trk kinaza khac ¢
thé duoc sir dung dé diéu trj tinh trang man tinh hitu hiéu.

M&i lién quan gifra su biéu hién qua muc, hoat hoa, khuéch dai vavhodc dot bién cua
Trk kinaza va mdt vai bénh ung thu da thé hién b%mg cach thuc hién cac nghién ctru trén u
nguyén bao thn kinh (Brodeur, G.M. Nat. Rev. Cancer 2003, 3, 203-216), ung thu budng trimg
(Kruettgen et al. Brain Pathology 2006, 16:304-310), ung thu tuyén tién liét (Dionne et al. Clin.
Cancer Res. 1998, 4(8), 1887-1898), ung thu tuyén tuy (Dang et al. j of Gastroenterology and
Hepatology 2006, 21(5), 850-858), khéi u thin kinh ndi tiét t& bao 16n (Marchetti et al. Human
Mutation 2008, 29(5), 609-616), va ung thu dai truc trang (Bardelli, A. Science 2003, 300, 949)
hd trg cho 1y luan ring hé qua didu tri bénh ctia chét e ché Trk hitu hidu c6 thé mé rong vuot
xa trj liéu dau. Trong c4c md hinh ung thur tién 14m sang, chét rc ché phan tir nho khéng chon
loc ctia TrkA, B va C cé hi€u qua trong viéc i ché ca sy ting sinh ctia khdiu va lam ngung sy
di can ctia khdiu (N akagawara, A. Cancer Letters 2001, 169:107-114; Meyer, J. et al. Leukemia
2007, 1-10; Pierottia, M.A. and Greco A. Cancer Letters, 2006, 232:90-98; Eric Adriaenssens,
E. et al. Cancer Res 2008, 68(2), 346-351).

Ngoai ra, viée tic ché con dudng neurotrophin/Trk ciing da cho thiy ring c6 hiéu qua
trong viéc diéu tri bénh viém phdi bao gdm bénh hen (Freund-Michel, V. et. al. Pharmacology
& Therapeutics 2008, 117(1), 52-76), viém bang quang k& (Hu Vivian Y, et. al. The Journal of
Urology 2005, 173(3), 1016-1021), bénh viém rudt bao gdm viém loét dai trang va bénh Crohn
(Di Mola, F.F, et. al. Gut 2000, 46(5), 670-678) va bénh viém da nhu viém da di img (Dou,
Y.C. et. al. Archives of Dermatological Research 2006, 298(1), 31-37), cham va bénh vay nén
(Raychaudhuri, S.P. et. al. J. Investigative Dermatology 2004, 122(3), 812-819).

Viéc diéu bién con dudng neutrophin/Trk ciing da cho thiy ring c6 hiéu qua dbi voi
céc bénh thoai hoa than kinh bao gém da xo cing, bénh Parkinson va b¢nh Alzheimer (Sohrabji,
F. et. al. Neuroendocrinology 2006, 27(4), 404-414).

Céc tai liéu gan ddy da nhan biét duoc sy dung hop gen méi & bénh nhan bi ung thur
phdi c6 mién kinaza ctia gen NTRK 1 ma mé hoa thy thé yéu t§ tung trudng than kinh 4i luc
cao-protein TrkA (Vaishnavi, A. et. al. Nature Medisine 2013, 19(11), 1469-1472).

Thoéng tin trén ddy d4 cung cAp tinh trang k¥ thuat dé hidu dugc cac d4u hidu cta sang
ché va khéng c4u thanh tinh trang k§ thuét.
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Ban chit k§ thuit cia sing ché

Sang ché d& cap dén cac hop chit héa hoc. Cac hop chit hoa hoc méi ndy c6 thé hoat
dong nhu chét tic ché Trk va duoc tin 14 hitu dung trong diéu tri nhidu loai dau cip tinh va man
tinh bao gdm nhung khéng bi gi6i han & dau do viém, dau thin kinh, va dau lién quan dén ung
thur, phiu thuét va gy xuong, Cac hop chit ndy ciing duoc tin 1 hﬁru‘dur‘lg trong diéu tri céic
bénh ung thu, bénh viém, bénh thoai héa than kinh va mét sé bénh 14y nhiém nhét dinh.

Mot khia canh cia sang ché d& xuét hop chét c6 cong thire I hodc mubi, solvat, dang

da hinh, este, chit hd bién hoc tién duoc chit duoc dung ctia né:

-N
1R2 /N\

jo\l \N/‘%ﬁ

X
Cong thure I
Theo mét sd phurong 4n, R! ctia cong thirc I 1 vong phenyl tily v duoc thé béng mot

hodc nhiéu nhom thé hozic vong heteroaryl ¢6 5 hodc 6 canh tity ¥ dugc thé bing mot hodic
nhiéu nhém thé, trong d6 mdt hodc nhidu nhém thé doc lap dugc chon tir nhdm bao gém
halogen, -CF3, -CHF», NH>, hydroxyl, C1-C4 alkyl mach thing, C1-C4 alkyl mach nhénh,
C1-C4 alkoxy mach thing, va C1-C4 alkoxy mach nhanh. Ngoai ra, trong cong thtrc I, R2
duoc chon tir nhém bao gdm hydro, C1-C4 alkyl mach thing Vé C1-C4 alkyl mach thing
phan nhanh. Ngoai ra, trong c6ng thirc I, X duoc chon ti nhém bao gdbm -CHa-, -CHCH,-,
-CH20-, -CHoNH-, -CHoN(C1-C4 alkyl)-, -CH(F)-, -CF»-, -CH(Cl)-, -CH(OH)-, -
CH(OCHz3)-, -CH(NH2)-, hodc -C(CHs)2-. Ngoai ra, trong cong thirc I, Q dugc chon tir nhom
bao gdm -CH=CR3C(O)NR*R?,

-CH=CR’NR*C(O)R’, -CH=CR3NR*C(O)NR'R’, -CH=CR’R’, -C=CC(O)NR*R’, -C=

.
A\

CCRS, va R

Trong Q ctia cong thirc I, R? duge chon tir nhém bao gdm hydro, halogen, C1-Cé6
alkyl mach thing va C1-C6 alkyl mach nhanh. Trong Q ctia céng thirc I, -NR*R® tao thanh
vong di vong c6 tir 4 dén 7 canh hoic khong tao thanh cAu trac vong, vong di V(‘)hg la
heteroaryl hodc heteroxycloalkyl. Khi -NR*R’ tao thanh vong di vong c6 tir 4 dé'n. 7 canh,
vong di vong c6 tir 4 dén 7 canh nay bao gdm mdt nguyén tir khac loai thi hai ity y ngoai
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nito cia -NR*R’ va tily y duoc thé bang mét hodc nhidu nhém thé doc 1ap dwoc chon tir
nhém bao gdm C1-C6 alkyl mach thing, C1-C6 alkyl mach nhanh, hydroxyl, axit carboxylic,
axit C1-C4 alkyl carboxylic mach théng, va axit C1-C4 alkyl carboxylic mach nhanh. Khi -
NR*R’ khong tao thanh céu tric vong, thi R* dugc chon tir nhém bao gdém hydro, C1-C6
alkyl mach thing va C1-C6 alkyl mach nhanh, va R’ dugc chon tir nhém bao gdm hydro,
C1-C6 alkyl mach thang tlty y duogc thé bang it nhat mét flo hogc it nhit mét hydroxyl, C1-
C6 alkyl mach nhénh tity y dugc thé bang it nhit mét flo hozc it nhdt mdt hydroxyl, va C1-
C6 xycloalkyl duoc thé iy y bang it nhit mét flo hoic it nhit mét hydroxyl. Ngoai ra, trong
Qcua céng thie I, mdi Y2, Y2 .Y3, va Y* doc lap duge chon tir nhém bao gém -CH, N, O,
S, -CR®, va -NRS, trong d6 R® duoc chon tir nhém bao gdm hydro, C1-C4 alkyl mach théng,
C1-C4 alkyl mach nhanh, vong aryl c6 5 hodc 6 canh, vong heteroaryl c¢é 5 hodc 6 canh,
vong heteroxycloalkyl c6 tir 3 dén 7 canh, vong xycloalkyl c6 tir 3 d&én 7 canh, -NHCO-
(vong aryl), v -CH2CO-(vong di vong ¢6 tir 3 dén 6 canh).

Theo c4c phuong 4n khac, R! cta cong thire 113 vong aryl hdéc heteroaryl 6 canh tiy
y dugc thé bang mot hodc nhiéu nhém thé doc 1ap duge chon tir nhém bao gc‘A)m halogen,
hydroxyl, C1-C4 alkyl mach thing, C1-C4 alkyl mach nhanh, C1-C4 alkoxy mach thing, va
C1-C4 alkoxy mach nhanh. Ngoai ra, trong cong thirc I, R? 13 hydro, C1-C4 alkyl mach
thing hodc C1-C4 alkyl mach thang phan nhanh; va X 14 -CHp-, -CHzCHi-, -CH20- hogc -
CH(Z)-, trong d6 Z 1a halogen; va Q 1a -CH=CR3C(O)NR*R?, -C=CC(O)NR*R’, hogc

.
A\

Y{\ ’,ly3
\‘Yz/

Ngoai ra, trong Q ctia cdng thirc I, R? 1a hydro hogc halogen. Ngoai ra, trong Q cta
cong thirc I, -NR*R® tao thanh vong di vong c6 tir 4 dén 7 canh hoic khong tao thanh céu
tric vong, vong di vong 13 nhan heteroaryl hodic heteroxycloalkyl. Khi -NR*RS tao thanh
vong di vong c6 tu 4 dén 7 canh, thi vong di vong c6 tir 4 dén 7 canh nay bao g6m mot
nguyén tir khéc loai thir hai ity y ngoai nito ciia -NR?R® va tlly y dugc thé bing mot hodc
nhiéu nhém thé doc 1ap duoc chon tir nhém bao gdm C1-C6 alkyl mach théng, C1-C6 alkyl
mach nhanh, hydroxyl, axit carboxylic, axit C1-C4 alkyl carboxylic mach thing, va axit C1-
C4 alkyl carboxylic mach nhanh. Khi -NR*R® khéng tao thanh chu tric vong, thi R4 duoc
chon tir nhém bao gdm hydro, C1-C6 alkyl mach théng va C1-C6 alkyl mach nhanh, va R
dugc chon tir nhém bao gdm hydro, C1-C6 alkyl mach thing tity y dugc thé bing it nhét
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mdt flo hodc it nhit mot hydroxyl, C1-C6 alkyl mach nhanh tity ¥ duoc thé bing it nhat mot
flo hogc it nhit mot hydroxyl, va C1-C6 xycloalkyl dugc thé tity y bang it nhit mét flo hodc
it nhat m6t hydroxyl. Trong Q ctia cong thirc I, mdi Y!, Y2, Y3, va Y* doc 1ap dugc chon tir
nhém bao gdm -CH, N, O, S, -CR, va -NR®, trong d6 RS dugc chon tir nhém bao gdm hydro,
C1-C4 alkyl mach théng? C1-C4 alkyl mach nhanh, vong aryl cé 5 hodc 6 canh, vong
heteroaryl c6 5 hodc 6 canh, vong heteroxycloalkyl c6 tir 3 dén 7 canh, vong xycloalkyl c6
tir 3 dén 7 canh, -NHCO-(vong aryl), va -CH2CO-(vong dj vong ¢6 tir 3 dén 6 canh).

Trong hop chét c6 cong thirc I néu trén, R! 14 vong phenyl dugc thé bang mot hodc
nhidu nhém thé c6 thé ddc 1ap duge chon tir nhém bao gdm flo, metoxy va etoxy; R? va R?
1a H; RS ¢6 thé duge chon tir nhém bao gdm H, metyl, etyl, iso-propyl, xyclopropyl, t-butyl,
metoxyetyl va hydroxyetyl. Trong hop chét ¢ cong thirc I, R! c6 thé 1a pyridin dugc thé
béng it nhit mot gbc duoc chon tir nhém bao gdm flo va metoxy; R? va R? 13 H; RS ¢6 thé
duoc chon tir nhém bao gdm H, metyl, etyl, iso-propyl, xyclopropyl, t-butyl, metoxyetyl va
hydroxyetyl. Trong hop chét c¢6 cong thic I, R! ¢6 thé 14 vong pyrid-2-on-3-yl tity y duoc
thé bang mot hodc nhidu nhém thé doc 14p duge chon tir nhém bao gdm halogen va C1-C4
alkyl.

Trong hop chit ¢6 cong thirc I, khi -NR?R’ khéng tao thanh cAu tric vong, thi R*
duoc chon tir nhém bao gdm hydro, C1-C6 alkyl mach thing va C1-C6 alkyl mach nhénh,
va R’ duge chon tir nhém bao gdm C1-C6 floalkyl mach thing, C1-C6 floalkyl mach nhénh,
C1-C6 difloalkyl mach thing, C1-C6 difloalkyl mach nhanh, C1-C6 trifloalkyl mach thing,
C1-C6 trifloalkyl mach nhanh, C1-C6 hyroxyalkyl mach thdng, C1-C6 hyroxyalkyl mach
nhanh, C2-C6 difloalkyl mach thing, va C2-C6 difloalkyl mach nhanh. Trong hop chét ¢6
cong thre I, -NR*R tao thanh vong di vong c6 tir 4 dén 7 canh c6 thé 1 heteroxycloalkyl tir
4 dén 7 canh. Trong hop chét c6 cong thirc I, khi -NR*R3 tao thanh vong di vong c6 tir 4 dén
7 canh, thi nguyén tir khac loai thir hai trong vong di vong co tir 4 dén 7 canh c6 thé duogc

chon tir nhém bao gdm nito, oxy va luu huynh.

Hop chét c6 cong thire I 14 hop chét c6 cong thie II:
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Cong thre 11
Hop chét c6 cong thirc I 14 hop chét c6 cong thie I1I:
R! R2 Z N’N\

éN SN

X

Céng thire I

Hop chét c6 cong thirc I 14 hop chit c6 cong thirc IV:

R1 sz\N/N\
%N N A~

/l N
X \
RN ©
R%
7 C6ng thite IV

Mubi ctia hop chit ¢6 cong thirc I ¢6 thé duge chon tir nhém bao gom axetat, benzoat,
besylat, bitatrat, bromua, cacbonat, clorua, edetat, edisylat, estolat, fumarat, gluxeptat,
gluconat, hydrobromua, hydroclorua, iodua, lactat, lactobionat, malat, maleat, mandelat,
mesylat, metyl bromua, metyl sulfat, mucat, napsylat, nitrat, oxalat, pamoat, phosphat,
diphosphat, salixylat, disalixylat, stearat, suxinat, sulfat, tatrat, tosylat, trietiodua, trifloaxetat

va valerat.

Theo mot khia canh khac ctia séng ché, hop chét c6 cong thirc T hodc mubi dugc dung
ctia n6 duge ding @& diéu tri hosc phong ngira céc bénh qua trung gian TRK dugc chon tir
nhém bao gdm caxinom tuyén giap dang nht, ung thu tuyén tuy, ung thu phdi, ung thur rudt
két, caxinom vu, u nguyén bao thin kinh, dau, chimg suy mon, viém da va hen suyén cho

doi tugng 6 nhu cau dicu tri.

Theo mot khia canh khac nita ctia sang ché, hop chat c6 cong thirc I hodc mudi duge

dung ctia né duge ding dé e ché enzym TRK & doi twong c6 nhu cau te che.
M0 ta chi tiét sang ché
Céc dau hiéu méi clia sang ché dugc néu cu thé trong phan yéu cau bao h kém

theo. Cac dau hiéu va cac vu diém cua sang ché dugc hiéu rd hon bang cach tham khao phan
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mo ta chi tiét dudi ddy duoc néu dudi dang cac phuong 4n minh hoa, trong d6 cdc nguyén
tic cua sang ché duoc sir dung. Mic du mot s& phuong 4n clia sang ché dugc thé hién va
duoc mé t& & ddy nhung céc phuong én nay chi duoc néu nhim 1y 1am vi du. Nén hiéu ring
céc Iyra chon thay thé khac cho cac phuong 4n ciia sang ché duoc mé ta trong sang ché c6 thé
duoc st dung dé thyc hién sang ché. Nguoi co hiéu biét trung binh trong linh virc niy s& hiéu
duoe ring nhidu bién thé, thay ddi, va thay thé c6 thé duoc bao gdm ma khong nim ngoai sang
ché. Céc tac gia sang ché du dinh 14 céc yéu ciu bao hd dudi ddy xéc dinh pham vi ctia cac khia
canh ctia sang ché va céc phuong phap va cu tric ndm trong pham vi cia céc yéu cau bao hd

ndy va cac dang twong duong ctia n6 dugc bao ham trong sang ché.

Céc d muc cia cac phin dugc sir dung trong ban md ta ndy chi nhim muc dich b
cuc va khéng nén hiéu 13 nhim gi6i han dbi tuong dugc mo ta. Tht ca céc tai lidu, hodic cac
phén cia tai liéu, dugce néu trong don sing ché nay bao gbm, nhung khéng gidi han &, patent,

- don patent, bai bao, sach, sich huéng dan, va chuyén lun duoc két hop toan bd vao ban mé ta
ndy mét céch rd rang bing céch vién din cho muc dich bt k. o ”
Dinh nghia

Trir khi ¢6 quy dinh khac, tht ca céac thudt ngit k¥ thuat va khoa hoc dugc sir dung
trong ban mo ta nay du c6 nghia gidng nhu nghia thuong dugc hidu boi nguoi co hiéu
biét trung binh trong linh vuc nay trong pham vi ma dbi tuong duoc yéu cau bao hd thude
ve. Tht ca cac patent, don patent, cac tai li¢u dd duogc cong b duoc dé cép trong toan bd ban mo
ta, trir khi duge luu y khac di, duge két hop toan b vao day bang cach vién din. Trong
truong hop c6 nhiéu dinh nghia cho céc thuit ngit trong ban md ta ndy, thi cac dinh nghia
trong phén dinh nghia nay dugc vu tién. Khi dé cap dén URL hoic céc dinh danh hogic dia chi
khéc, thi cAn phai hidu ring cac dinh danh ndy ¢6 thé thay di va thong tin cy thé trén internet ¢6
thé xuét hién va bién mat, nhung céc thong tin tuong duong c6 thé dugc tim thdy bang cach
tra ctru trén internet hodc cac ngudn tham khéo thich hop khéc. Céc tai liéu tham khao din
chimg v& sy sin c6 va sy phd bién rong ri clia cac thong tin nay.

Cn hiéu ring phin mé ta chung trén ddy va phin mé ta chi tiét dudi ddy chi la vi
du va nhim muc dich giai thich va khong gi6i han déi twong duge yéu cau bao hd bt ky.
Trong don sang ché nay, viéc sit dung dang s it bao gdm ca dang sb nhiéu trir khi dugc dinh
nghia cu thé khac di. Phai luu ¥ 14, nhu duge sit dung trong ban md ta va cac diém yéu céu bao

hd kém theo, cac dang sb it "mot" bao gdm ca dang s6 nhiéu trir khi dugc dinh nghia tréi nguoc
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mot cach rd rang trong ngft canh. Luu y 1a viéc st dung "hodc" c6 nghia 1 "va/hodc" trir khi
c6 quy dinh khac. Ngoai ra, viéc sir dung thuat ngit "bao gém" cling nhu cac dang khac, nhu
"bao gdm", " gdm", va "dugc bao gdbm" 1a khéng gidi han. Tuong ty, viéc sit dung thust
ngﬁ‘ “chira” cling nhu céc dang khac, nhu "e chﬁa", "gdm c6", va "dugc bao gdbm" cﬁﬁg
khong gidi han.

Dinh nghia ctia cac thuit ngit hoa hoc chuin co thé dwoc tim thiy trong cac 4n
phim tham khao, bao gom Carey and Sundberg "ADVANCED ORGANIC CHEMISTRY
4™ED." Vols. A (2000)and B (2001), Plenum Press, New York. Trir khi c6 quy dinh khac, cac
phuong phap phd khéi théng thudong, NMR, HPLC, IR va UV/V 1a phd hoc va duge hoc,
ma ngudi ¢6 hiéu biét trung binh trong linh virc niy st dung. Trir khi néu ra cac dinh nghia cu
thé, danh phép dugc sir dung lién quan dén, va cc quy trinh va k¥ thugt trong phong thi
nghiém cua, hoéa hoc phan tich, héa hoc hitu co téng hop, va hoa hoc y va duoc dugc mo ta
trong sang ché 1a da biét trong trong linh vyc k§ thuat ndy. Cac k§ thust chuén c6 thé dugc
* sir dung d tdng hop héa hoc, phén tich hoa hoc, bio ché, phdi tron, va phéan phdi dwoc phim,
va didu tri cho bénh nhén. C4c phan tmg va k¥ thuat tinh ché c6 thé dugc thuc hién, vi dy,
bing cach str dung cac bo kit theo hudng din ctia nha san xuét hogic nhu thudng dugc thuc
hién trong linh virc ndy hodc nhu dugc mo ta trong ban mo ta nay. Cac k¥ thuét va quy trinh néu
trén thudong duoc thuc hién bang cac phuong phép thong thuong da biét rd trong linh vuc
ndy va nhu da duoc mé ta trong cAc tai lidu tham khao chung va cu thé hon ma duge néu va duoc
thao luin trong toan ban mo ta nay. Trong toan bd ban mé ta, cac nhom va phén ttr thé cia
n6 duoc chon boi ngudi cb hiéu biét trung binh trong linh vurc nay d8 tao ra cac gbc va hop

chét bén.

Khi nhém thé duge xéac dmh bai cong thirc hda hoc thong thuong cﬁa chung, dugc
viét tir tréi sang phai, thi ching déu bao gdm phan tir thé gidng vé mit hoa hoc c6 dugc tir
céch viét chu trac tir trai sang phai. Mot vi du khong gi¢i han pham vi cua sang ché 13,
CH-O0 tuong duong véi OCHz. Trir khi dugc Ivu y khéc di, viéc sit dung céac thuat nglt
héa hoc chung, nhu, mac du khéng bi gidi han o "ékyi”, "amin”, "aryl;’, tudng duong véi
céac dang dugc thé tuy ¥ cla chung. Vi dy, "alkyl”, nhu dugc sir dung trong ban mo6 ta néy,
bao gdm alkyl duoc thé tiy v.

Céc hop chit dugc trinh bay trong ban m6 ta niy c6 thé c6 mét hoic nhidu tAm lap
thé va mdi tAm ndy c6 thé tdn tai & cAu hinh R hozic S, hogc t6 hop ctia chiing. Tuong ty, cac

hop chit duoc trinh bay trong ban mé ti ndy c6 thé c6 mdt hogc nhiéu lién két d6i va mdi
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hop chét nay c6 thé tn tai & cAu hinh E (trans) hoic Z (cis), hodc t6 hop cia ching. Viéc
trinh bay mot chit ddng phan 14p thé, chit déng phan viing, chat déng phan khong dbi quang,
chét ddng phéan dbi anh hoiic epime cu thé nén duoc hiéu 13 bao gbm tht c4 céc chat déng phan
1ap thé, chit ddng phan ving, chit ddng phin khong dbi quang, chét ddng phéan déi anh hoge
epime c6 thé c6 va cac hdn hop ctia ching, Vi thé, cac hop chét duoc trinh bay trong bin mo
ta nay bao gdm tht ca céc dang cu hinh ddng phan 1p thé, dong phéh ving, ddng phan khong
ddi quang, ddng phan dbi anh, va epime riéng biét cling nhu cac hdn hop twong img cua
chiing. Céc k¥ thuat d& nghich chuyén hogic rdi chuyén khong 1am thay ddi tAm 1ap thé cu thé,
va cac ky thuat d& phan giai hdn hop ciia cac chit ddng phan 1ap thé 1a da dugc biét 18 trong
linh vurc nay va ngudi cd hiéu biét trung binh trong linh vure ndy ¢6 thé chon dugc phuong phap
thich hop cho timg trudng hop cu thé. Xem trong tai li€u, vi dy, Fumiss et al. (eds.),
VOGEL'S ENCYCLOPEDIA OF PRACTICAL ORGANIC CHEMISTRY 5.sup.TH
ED., Longman Scientific and Technical Ltd., Essex, 1991, 809-816; va Heller, Acc. Chem.
Res. 1990, 23, 128. | "

Thuét ngit "lién két" hogic "lién két don" @& chi lién két héa hoc giita hai nguyén ti,
hoéc hai gbc khi cac nguyén tir duoc ndi bing lién két nay duoc xem 1 mot phén cha cu tric
16n hon., |

Thuit ngit "ty y" hodc "mdt cach tiy y" c6 nghia 1a su kién hodc tinh hubng duogc
mo ta sau do co thé dién ra hoic khong dién ra, va viéc md té bao gdm cac truong hop khi d6
su kién hodc tinh hudng nay dién ra va cac trudng hop khi d6 sy kién hogc tinh hubng nay
khong dién ra. Vi du, "alkyl dugc thé tity y" c6 nghia 1a "alkyl" hodc "alkyl duoc thé" nhur
duoc dinh nghta dudi day. Ngoai ra, mdt nhom duge thé tiry y ¢6 thé khong duoc thé (vi dy,
CH,CH3), dugc thé hoan toan (vi du, CF2CF3), duge thé mot lan (vi dy, CH2CHoF)
hodic dugc thé & mite d duoc thé hoan toan va dugc thé mét 1an & vi tri bt ky & gitta (vi
du, CH2CHF,, CF2CH3, CFHCHF, v.v.) Nguoi ¢ hiéu biét trung binh trong linh vuc
nay s& hidu duoc ring dbi voi nhém bét ky chita mt hogc nhidu phan tir thé ma cac nhom
ndy khong duoc du dinh 13 nhim dua phin tir thé bt ki hoic cic md hinh thé bat ky (vi du,
alkyl dugc thé bao gdm nhém xycloalkyl duge thé tity ¥, ma lin luot dugce dinh nghia 14 bao
gdm nhém alkyl duoc thé tly y, ¢ kha ning khong gidi han) ma khong thuc té trong khéhg
gian va/hodc khong kha thi v& mit tdng hop. Vi thé, phén tir thé bat ky duwoc mo ti nén thudong
duoc hidu 1a ¢6 phan tir lugng 16n nhét bing khoang 1000 dalton, va dién hinh hon, 1én dén
khoang 500 dalton (ngoai trir trudng hop trong do cac phén tir thé dai phan tir dugc dy dinh 13
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rang, vi dy, polypeptit, polysacarit, polyetylen glycol, ADN, ARN va loai twong tu).

Nhu duge st dung trong ban mé ta nay, C1-Cn, bao gdm Ci-Cz, Ci-Cs,... Ci-Cn.
Chi nhdm vi dy, nhém duoc viét 1a "C1-Cs" cho biét cé mét dén bn nguyén tir cacbon trong
gbc, tirc 14 cac nhom nay chira 1 nguyén tir cacbon, 2 nguyén tit cacbon, 3 nguyén tr cacbon
hoac 4 nguyén tir cacbon, cling nhu cac khoang C;-C; va C1-Cs, Vi thé, chi nhim Vi du, "Ci-
Cs alkyl" cho biét c6 mét dén bbn nguyén tir cacbon trong nhém alkyl, tic 13, nhém alkyl
ndy dugc chon tir mdt nhém trong sd metyl, etyl, propyl, iso-propyl, n-butyl, isobutyl, sec-
butyl, va t-butyl. Bat cir khi ndo xuit hién trong ban mé ti ndy, khoang bang s6 nhu "1 dén
10" d& chi mdi sb nguyén trong khoang d6; vi du, "1 dén 10 nguyén tir cacbon" c6 nghia 1a
nhém ndy c6 thé c6 1 nguyén tir cacbon, 2 nguyén tir cacbon, 3 nguyén tit cacbon, 4 nguyén tix
cacbon, 5 nguyén tir cacbon, 6 nguyén tir cacbon, 7 nguyén tir cacbon, 8 nguyén tir cacbon, 9
nguyén tir cacbon, hodc 10 nguyén tir cacbon.

Céc thuét ngit "nguyén tir khac loai" hodc "hetero" nhu duge sir dung trong ban mo ta
ndy, mot minh hozc két hop, d& chi m6t nguyén tir khac cacbon va hydro. Cac nguyén tit
khéc loai doc 1ap dugc chon tir oxy, nito, lua huynh, phospho, silic, selen va thiéc nhung
khong bi gi6i han & cac nguyén tir nay. Khi hai hogc nhiéu nguyén tir khac loai c6 mat, thi
hai hodc nhiéu nguyén tir khac loai nay co6 thé giéng nhau, hodc mot sb hodc tﬁt ca hai hodc

nhidu nguyén tir khéc loai déu khac nhau.

Thuét ngt "alkyl" nhu duge sit dung trong ban md ta nay, mt minh hozc két hop, dé
chi géc hydrocacbon hda tri mét no mach théng duoc thé tlty y, hodc mach nhanh dugc thé tiy
y ¢6 tr mot dén muodi nguyén tir cacbon, t5t hon 1a mot dén séu nguyén tr cacbon. Cac vi du
bao gém, nhung khong bi gii han & cdc nhém metyl, etyl, n-propyl, isopropyl, 2-metyl-
l-propyl, 2-metyl-2-propyl, 2-metyl-I-butyl, 3-metyl-l-butyl, 2-metyl-3-butyl, 2,2-
dimetyl-1-propyl, 2-metyl-l-pentyl, 3 -metyl-1 -pentyl, 4-metyl-1-pentyl, 2-metyl-2-pentyl,
3-metyl-2-pentyl, 4-metyl-2-pentyl, 2,2 -dimetyl-I-butyl, 3,3 -dimetyl-1 -butyl, 2 -etyl-l-butyl,
n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, tert-amyl va hexyl, va alkyl
dai hon, nhu heptyl, octyl va cdc nhom tuong tu. B4t ctr khi ndo xuét hién trong ban md ta
nay, khoang bang s nhu "C1-Cs alkyl" hogc "Ci_¢ alkyl", ¢6 nghia la nhom alkyl c6 thé bao
gdm 1 nguyén tir cacbon, 2 nguyén tlr cacbon, 3 nguyén tir cacbon, 4 nguyén tir cacbon, 5
nguyén tir cacbon hodc 6 nguyén tir cacbon, méc du dinh nghia nay cling bao gdm sy xuét hién

ctia thuét ngt "alkyl" khi khong c6 khoang bang sb.
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Thuét ngit "alkylen" nhu dugc st dung trong ban mo ta ndy, mot minh hodc két
hop, d& chi gbc hoa tri hai thu dugc tir gbc hoa tri mdt dugce dinh nghia & trén, alkyl. Céac
vi du bao gdm, nhumg khong bi gii han & metylen (-CHa), etylen (-CH2CHa), propylen (-
CH,CH>CH>), isopropylen (-CH(CH3)CH2) va gbc twong tu.

Thuét ngit "alkenyl" nhu dugc st dung trong ban mo ta nz‘iy, mdt minh hoic két
hop, dé chi gc hydrocachon héa trj mét mach thing duoc thé tiy ¥, hoic mach nhanh dugc thé
tlly y c6 mot hogic nhiéu lién két d6i cacbon-cacbon va ¢ tir hai dén khoang muoi nguyén tix
cacbon, tt hon 13 hai dén khoang sau nguyén tir cacbon. Nhém ndy c6 thé ¢6 céu hinh cis hogc
trans quanh (c4c) lién két d6i, va nén duge hidu 1a bao gbm ca hai chit déng phan. Céc vi du
bao gdm, nhung khong bi giéi han & etenyl (CH=CHz), 1-propenyl (CH2CH=CH>),
isopropenyl [C(CHz)=CHz], butenyl, 1,3-butadienyl va nhém tuong tu. BAt ctt khi nao
xuét hién trong ban md ta ndy, khoang bing s6 nhu "C-Cs alkenyl" hodc "Ca_g alkenyl",
¢ nghia la nhom alkenyl cé thé bao gdm 2 nguyén tir cacbon, 3 nguyén tir cacbon, 4 nguyén
tlr cacbon, 5 nguyén it cacbon hogc 6 nguyén tir cacbon, méc du dinh nghia nay cling bao gdbm
ca thuat ngit "alkenyl" khi khong bao gdm khoang béng sé.

Thu4t ngit "alkynyl" nhu dugc st dung trong ban mo ta nay, mgt minh hogc két
hop, dé chi géc hydrocacbon hda tri mdt mach théng duoc thé tuy y hodac mach nhanh duoc thé
tiy y cé mot hodc nhidu lién két ba cacbon-cacbon va c6 tir hai dén khoang mudi nguyén tir
cacbon, tdt hon 1 tir hai &n khoang sau nguyén tir cacbon. Céc vi du bao gdm, nhung khong
bi gidi han & etynyl, 2-propynyl, 2-butynyl, 1,3-butadiynyl va nhom tt;bng tu. Bét ¢t khi ndo
xuAt hién trong ban mé ta nay, khoang bang s6 nhu "C2-Cs alkynyl" hogic "Ca_g alkynyl", c6
nghia la nhém alkynyl c6 thé bao gdm 2 nguyén tir cacbon, 3 nguyén tir cacbon, 4 nguyén tr
cacbon, 5 nguyén tir cacbon hodc 6 nguyén tir cacbon, méc du dinh nghia nay cling bao gdm

ca thuat ngft "alkynyl" khi khong bao gdm khoang bang sd.

Thuat ngit "béo" nhu duge sit dung trong ban md ta nay, mdt minh hodc két hop,
& chi hydrocacbon khéng thom khong vong, no, khong no mot phén, hozc khéng no hoan toan,
mach thing hoic mach nhanh dugc thé thy y. Vi thé, thuat ngit nay néi chung bao gdm céc
nhom alkyl, alkenyl va alkynyl.

Cac thust ngit "heteroalkyl", "heteroalkenyl" va "heteroalkynyl" nhu dugc s dung
trong ban mé ta ndy, mot minh hogc két hop, dé chi cac cAu tric alkyl, alkenyl va alkynyl duoc
thé tly ¥ tuong g, nhur duge md ta & trén, trong d6 mdt hodc nhiéu nguyén tir cacbon trén mach
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chinh (va cac nguyén tir hydro li€én quan bét ky, néu thich hop) ddc lap duge thay thé bing
nguyén tr khac loai (tic 12 mdt nguyén tir khac nguyén tir cacbon, nhu mic di khong bi giéi han
& cac nguyén tir oxy, nito, luu huynh, silic, phospho, thiéc hoic céc td hop cua chung.

Céc thuit ngit "haloalkyl", "haloalkenyl" va "haloalkynyl" nhu dugc sit dung
trong ban mé ta nay, mot minh hodc két hop, dé chi cac nhém alkyl, alkenyl va alkynyl duoc
thé tlly y twong tmg, nhu dugc dinh nghia & trén, trong d6 mét hodc nhidu nguyén tir hydro
duoc thay thé bing cac nguyén tir flo, clo, brom hodc iot, hodc cac t6 hop cia ching. Khi
hai hodc nhiu nguyén tir hydro c6 thé dugc thay thé bang c4c nguyén tir halogen gibng nhau
(vi du, diflometyl). Khi hai hodc nhiéu nguyén tir hydro c6 thé dugc thay thé bang cac nguyén
tir halogen khong hoan toan gidéng nhau (vi dy, 1-clo-1-flo-1-iodoetyl). Vi du khong gi¢i han
pham vi cla sang ché vé céc nhém haloalkyl 13 flometyl va bromoetyl. Vi du khong gidi
han pham vi ctia sing ché vé nhém haloalkenyl 1a bromoetenyl. Mot vi du khong gi¢i han
pham vi ctia sang ché v& nhém haloalkynyl 14 cloetynyl.

A

Céc thuat ngit "vong", "nhan" va "vong bao gdm céc canh" nhu dugc st dung
frong ban mé t& ndy, mdt minh hodc két hop, d& chi cAu tric vong déng cong hoa trj bét ky,
bao gdm céc hé théng vong béo, di vong, thom, di vong thom va vong da vong ngung tu
hodc khéng ngung tu nhur duge md ta trong ban md ta nay. Vong ¢d thé duoc thé ty y. Vong
c6 thé 1a mot phan ciia hé vong ngung tL;. Thuat ngit "canh” dugc sir dung dé chi s6 lugng
cac nguyén tr chinh céu thanh nén vong d6. Vi thé, chi nhim vi du, xyclohexan, pyridin,
pyran va pyrimidin 1a c4c vong sau canh va xyclopentan, pyrol, tetrahydrofuran va thiophen

la cac vong nam canh.

Thuét ngit "duoc ngung tu" nhu dugc sit dung trong ban mo td nay, mot minh
hodc két hop, d8 chi cAu tric vong trong d6 hai hodc nhiéu vong chia sé mdt hoic nhiéu lién

Kkét.

M~ N

Thuét ngit "xycloalkyl" nhu dugc sir dung trong ban md ta nay, mdt minh hodc két
hop, @ chi vong hydrocacbon no hoa tri mét dugc thé tiy ¥, chira tir ba dén khoang muoi
1&m nguyén tr cacbon trén vong hodc tir ba dén khoang mudi nguyén tix cacbon trén vong,
mac du c¢6 thé bao gdm cac nguyén tir cacbon khéng trén vong bd sung 1am phéan tir thé (vi
du, metylxyclopropyl).

Vi du khong giéi han pham vi cua sdng ché v& "xycloalkyl" bao gbm azinyl,

azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl,

-13-



28497

diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-pyrolinyl, 3-pyrolinyl, indolinyl, 2H-
pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl, imidazolidinyl,
3-azabixyclo[3.1.0]hexyl, 3-azabixyclo [4.1 .O]héptyl, 3H-indolyl va quinolizinyl va nhém
tuong tu. Céc thuat ngit ny ciing bao gbm tht ca cac dang vong cta hydrat éacbon, bao gbm

nhung khdng bi gii han & monosacarit, disacarit va oligosacarit.

Thuét ngit "thom" nhu duge sir dung trong ban m6 ta nay, d& chi gbc nhan trén
mit phing hai chiéu, dang vong hogc da vong cé hé electron chuyén ra khoi vi tri chira 4n+2
n electron, trong d6 n 14 s& nguyén. Vong thom c6 thé duoc tao thanh boi néni, sau, bay,
tam, chin, hogic nhidu hon chin nguyén tir. Vong thom c6 thé dugc thé tiy v va c6 thé 1a don
vong hodc da vong nhéan ngung tu. Thudt ngit thom bao gdm ca vong chi chira nguyén tir

cacbon (vi dy, phenyl) va vong chira mgt hodc nhiéu nguyén tir khéc loai (vi dy, pyridin).

Thuét ngit "aryl" nhu dugc st dung trong ban mé ta nay, mot minh hodc két hop, dé
chi gbc hydrocacbon thom dugc thé tiy ¥ c6 séu dén khoang hai mwoi nguyén tir cacbon ctia
vong, va bao gdbm cac vong aryl dugc ngung tu va khdng duge ngung tu. Géc vong aryl duge
ngung tu chtra tir hai dén bén vong dugc ngung tu trong d6 vong @& gén 13 vong aryl, va céc
vong riéng ré& khac c6 thé 1a vong béo, di vong, thom, di vong thom hogc cac td hop bt ky
ctia ching. Ngodi ra, thuat ngit aryl bao gdm céc vong duoc ngung tu va khong dugc ngung
tu chita tir séu dén khoang mudi hai nguyén tir cacbon clia vong, cling nhu cac vong chira
tir sdu dén khoang muoi nguyén tir cacbon ctia vong. Mot vi du khong gidi han pham vi ctia

- sang ché vé& nhém aryl vong doh bao gdm phenyl; nhérﬁ aryl vong ngung tu bao gdm naphtyl,
phenanthrenyl, anthraxenyl, azulenyl; va nhém hai aryl khong ngung tu bao gdm biphenyl.

Thuét ngit "heteroaryl" nhu duge st dung trong ban mo ta ndy, mot minh hodc két
hop, d& chi gbc hoa tri mot thom dugc thé tity y chira tir khoang nam dén khoang 20 nguyén tir
trén khung chinh ctia vong, trong d6 mét hodc nhidu nguyén tir ciia vong 1a nguyén tir khéc
loai doc 1ap duge chon trong sd oxy, nito, luu huynh, phospho, silic,. selen va thiéc nhung
khong bi gidi han ¢ cac nguyén tir nay va mién 13 vong clia nhém nay khong chira hai nguyén
tr O hoac S lién ké. Khi hai hodc nhidu nguyén tir khac loai c6 mat tfén vong, thi hai hodc
nhiéu nguyén tir khac loai ndy c6 thé gidbng nhau, hoic mot s6 hodc tAt ca trong sb hai hodc
nhidu nguyén tir khac loai ¢6 thé khdc nhau. Thuét ngit heteroaryl bao gdm gbc heteroaryl duoc
ngung tu va khong dugc ngung tu duge thé thy y c6 it nhét mot nguyén tir khéc loai. Thuat ngt
heteroaryl cfing bao gdm heteroaryl duqé ngung .tu va khong dugc ngung tu ¢6 tr 5 dén
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khoang muoi hai nguyén ti trén khung chinh ctia vong, cling nhu cac heteroaryl c6 tir 5 dén
khoéang 10 ﬁguyén tir trén khung chinh ctia vong. Viée lién két v6i nhém heteroaryl ¢6 thé
qua nguyén tir cacbon hodc nguyén tir khac loai. Vi thé, mot vi du khong gi6i han pham vi clia
séng ché 13, nhém imidiazol ¢6 thé dugc gén v6i phan tir gbc qua bat ky trong sb cac nguyén
tir cacbon cuia nd (imidazol—2-y1, imidazol-4-yl ho#c imidazol-5-yl), hoeic c‘éc nguyéh tr nito
ctia nd (imidazol-1-yl hodc imidazoi—3-yl). Tuong ty, nhoém heteroaryl co thé duoc thé tiép
qua bt ky hodc tAt c& cc nguyén tir cacbon ctia nd, va/hodc bat ky hoic tht ca cic nguyén tir
khac loai ctia né. Gdc heteroaryl duge ngung tu ¢6 thé chita tir hai dén bdn vong duoc ngung
t khi vong d gén 1a vong di vong thom va céc vong riéng 1€ khac ¢6 thé 1a vong béo, di vong,
thom, di vong thom hoic td hop bét ky clia ching. M6t vi du khong gi6i han pham vi clia
séng ché vé nhom heteroaryl vong don bao gdm pyridyl; nhém heteroaryl vong dugc ngung
tu bao gdm benzimidazolyl, quinolinyl, acridinyl; va nhom bi-heteroaryl khong dugc ngung
tu bao gdm bipyridinyl. Céc vi du vé heteroaryl bao gdm, nhung khong gi¢i han, furanyl, thienyl,
oxazolyl, acridinyl, phenazinyl, benzimidazolyl, benzofuranyl, benzoxazolyl,
benzothiazolyl, benzothiadiazolyl, benzothiophenyl, benzoxadiazolyl, benzotriazolyl,
imidazolyl, indolyl, isoxazolyl,  isoquinolinyl,  indolizinyl,  isothiazolyl,
isoindolyloxadiazolyl, indazolyl, pyridyl, pyridazyl, pyrimidyl, pyrazinyl, pyrolyl,
pyrazolyl, purinyl, phthalazinyl, pteridinyl, quinolinyl, quinazolinyl, quinoxalinyl,
triazolyl, tetrazolyl, thiazolyl, triazinyl, thiadiazolyl va cdc nhém tuong tu, va céc oxit cua

ching, nhu vi du pyridyl-N-oxit va cac chit tvong tur.

Thuét ngit "heteroxyclyl" nhu duge st dung trong ban m6 ta ndy, mot minh hodc két
hop, dé chi chung cac nhém heteroalixyclyl va heteroaryl. Trong ban md ta nay, bt cir khi
ndo sb luong nguyén tir cacbon trong di vong duogc néu (vi du, C1-Cs di vong), thi it nhét
mot nguyén tir khdc nguyén tu cacbon (ngﬁyén ttr khéc loai) phai co .r‘nét trong Véng. Viéc
dat tén nhu "C1-Ce di vong" chi cho biét s lugng nguyén tir cacbon trong vong va khong chi
téng sd lugng cac nguyén tir trong vong. Viée dat tén nhu "di vong c6 tr 4 dén 6 canh" dé
chi téng sb nguyén tr duge chira trong vong (e 14, vong bdn, nim, hodic sau ce_mh, trong do
it nhit mot nguyén tr 1 nguyén tr cacbon, it nhit mdt nguyén tir 13 nguyén tir khéc loai va hai
dén bdn nguyén tir con lai 1a nguyén tir cacboh ho#c nguyén tir khac loai). Déi véi di vong co
hai hogic nhiéu nguyén tir khac loai, thi hai héaflc nhiéu nguyén tir khéc loai nay c6 thé gibng
nhau hoic khéc nhau. Di vong ¢6 thé duogc thé tiiy ¥. Nhém di vong khéng thom bao gbm

cac nhém chi c6 ba nguyén tir trong vong, trong khi cac nhém di vong thom phai co it nhét
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ndm nguyén tir trong vong. Viée lién két (tirc 1a viée gén voi phén tir gbc hodc thé tiép) vai di
vong c6 thé qua nguyén tir khéc loai hogic nguyén tir cacbon. Thuat ngit "alkoxy" nhu duoc
st dung trong ban md ta nay, mdt minh hogic két hop, dé chi gdc alkyl ete, O-alkyl, bao
gdm céc nhém O-béo va O-vong cacbon, trong d6 cac nhém alkyl, béo va vong cacbon c6
thé duoc thé tiy v, va trong do cc thuat ngit alkyl, béo va vong cacbon 1a nhu dugc dinh
nghia trong ban md ta nay. Vi du khong giéi han pham vi cta séng ché v& cac gbe
alkoxy bao gdm metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy,
tertbutoxy va cac gdc tuong tu. |

Thuat ngit "duoc phdm" nhu duge st dung trong ban md ta nay, aé chi hop chét c6
hoat tinh sinh hoc, tly ¥ duoc trdn véi it nht mét thanh phén héa hoc duge dung, chang han,
miic dit khdng bi gi6i han & chét mang, chit 1am én dinh, chét pha loing, chét phén tan, chét
tao huyén phu, chét 1am dic, va/hodc ta duoc.

Thuét ngit “solvat” nhu dugce str dung trong ban moé ta nay & chi hén hop ciia hop
chit theo sang ché vé6i phan tir dung méi dugc tao ra bang cach solvat héa. Trong mét sb
truong hop, solvat dé chi hydrat, tic 13, phan tir dung méi 1a phén tir nudc, hén hop ctia hop

chét theo sang ché va nudc tao ra hydrat.

Thuét nglt "mubi duoc dung" nhu dugc st dung trong ban mé ta nay, dé chi mudi
git lai duge hiéu qua sinh hoc ctia axit va bazo tu do cua hop chét cu thé va khong phai 13
khong mong mudn v& mit sinh hoc hoiic vé mit khac. Cac hop chit duoc mé ta trong ban mo
ta ndy 6 thé ¢ cac nhém axit hodic bazo va vi thé c6 thé phan tmg véi bét ky trong s6 nhiéu
bazo v co hodc hitu co, va axit vo co va hitu co, détaora mudi dugc dung. Céc mudi nay co
thé dugc diéu ché in situ trong qua trinh phan 1ap va tinh ché sau ciing ctia cac hgp chét theo
séng ché, hozc bang cach cho riéng hop chit da tinh ché & dang bazo tu do clia n6 phan ing
v6i axit hitu co hodc vo co thich hop, va phan lap mubi duoc tao thanh tir d6. Cac vi du vé mubi
duge dung bao gdm céc mudi duge didu ché bang cach cho cac hop chét dugc mo ta trong
sang ché phan tng véi khoang chét hoc axit hitu co hodic bazo vb co, cac mubi niy bao
gém, axetat, acrylat, adipat, alginat, aspartat, benzoat, benzensulfénat, bisulfat, bisulfit,
bromua, butyrat, butyn-1,4-dioat, camphorat, camphorsulfonat, caprylat, clobenzoat, clorua,
xitrat, xyclopentanpropionat, decanoat, digluconat, dihydrophosphat, dinitrobenzoat,
dodexylsulfat, etansulfonat, format, fumarat, glucoheptanoat, glyxerophosphat, glycolat,
hemisulfat, heptanoat, hexanoat, hexyn-1,6-dioat, hydroxybenzoat, hydroxybutyrat,

hydroclorua, hydrobromua, hydroiodua, 2-hydroxyetansulfonat, iodua, isobutyrat,
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lactat, maleat, malonat, metansulfonat, mandelat. metaphosphat, metoxybenzoat, metylbenzoat,
monohydrophosphat, 1-naptalensulfonat, 2-naptalensulfonat, nicotinat, nitrat, palmoat,
pectinat, persulfat, 3-phenylpropionat, phosphat, picrat, pivalat, propionat, pyrosulfat,
pyrophosphat, propiolat, phtalat, phenylaxetat, phenylbutyrat, propansulfonait, saiixylat, suxinat,
sulfat, sulfit, suberat, sebacat, sulfonat, tatrat, thioxyanat, tosylat undeconat va xylensulfonat.
Céc axit khic, nhu oxalic, trong khi ban than ching khdng c6 tinh ducjc dung, c6 thé duoc
sit dung trong diéu ché muéi hitu dung 1am chét trung gian dé thu duge céc hop chat theo
sang ché va mubi cong axit duge dung cuia ching (xem trong tai li€u, vi dl_i, Berge etal., J.
Pharm. Sci. 1977, 66, 1-19). Ngoai ra, c4c hop chét duge mo ta trong ban md ta ndy ¢6 thé
bao gdm nhém axit tu do cb thé phan tmg véi bazo thich hgp, nhu hydroxit, cacbonat hogc
bicacbonat ctia cation kim loai duge dung, v6i amoniac, hodc v&i amin bac mét, bac hai hodc
bac ba hitu co duge dung, Cac mubi kiém hogic kiém th dién hinh bao gdm mudi lithi, natri,
kali, canxi, magie, va alumin va mudi tuong tw. Cac vi dy minh hoa ctia bazo bao gém natri
hydroxit, kali hydroxit, cholin hydroxit, natri cacbonat, IV' (C1_4 alkyl)a, va bazo tuong tur. Céc
amin hitu co dién hinh hitu dung d tao thanh muéi cong bazo bao gbm etylamin, dietylamin,
etylendiamin, etanolamin, dietanolamin, piperazin va cac amin tuong ty. Nén hiéu ring cac
hop chit duge mé t trong sang ché cfing bao gdm viée tao bac bén cho nhém chita nito bazo
bat ky chiing c¢6 thé bao gdm. San phdm c6 thé phén tan hogc hoa tan trong nudc hodc
trong déu c6 thé thu dugc bang quy trinh tao bac bdn nay. Xem trong tai lidu, vi dy, Berge
et al., néu trén. -

Thuat ngit “dang da hinh” hogc “tinh da hinh” nhu duge st dung trong ban moé ta
nay dé chi hop chét theo sang ché ton tai & cic dang ludi tinh thé khac nhau.

Thuat ngtt “este” nhu dugc st dung trong ban mo ta nay d8 chi dan xuét ctia hop
chét theo sang ché thu duge tir nhém oxoaxit va nhom hydroxyl, mdt trong hai nhom nay
c6 thd 6 mat trong hop chét theo sang ché.

Thuét ngit “chét hd bién” nhu duge st dung trong ban md ta nay dé chi chét dong
phén dé dang duoc chuyén dbi tir hop chit theo sang ché bang cach, vi dy, dich chuyén
nguyén tir hydro hodc proton.

Thuét ngit "dan xuét hodc tién duogc chét duoc dung" nhu duoc st dung trong ban
mo ta nay, dé chi mudi, este, mudi ctia este hozc din xuét duoc dung khéc ctia hop chét theo

séng ché, ma khi dugc ding cho d6i twong nhan, thi c6 thé cung cip, theo cach truc tiép hodc
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gian tip, hop chét theo sang ché hodc chit chuyén héa hodc gde c6 hoat tinh duge ly ciia
chiing. Cac dAn xut hoic tién duoc chit dic biét dugc wu tién 13 cac chit 1am ting sinh kha
dung ctia cac hop chét theo sang ché khi cac hop chét nay duoc str dung cho bénh nhén (vi
du, bing cach dé cho hop chét ding qua dudng miéng duoc hép thu vio mau d& dang hon)
hodc tang cuong su phan phéi hop chit géc dén bd phén sinh hoc (vi dy, ndo hodc hé bach
huyét).

Tién dugc chét duoc dung cla cac hop chit duoc md ta trong sang ché bao gom,
nhung khong bi gidi han &, este, cacbonat, thiocacbonat, din xuét N-axyl, dan xuét N-
axyloxyalkyl, din xuét bac bdn ctia amin bic ba, bazo N-Mannich, bazo Schiff, thé lién hgp
axit amin, phosphat este, mudbi kim loai va sulfonat este. Cac dang tién dugce chét khéc nhau
da duoc biét 1o trong linh vuc ndy. Xem trong céc tai liéu, vi dy, Design of Prodrug,
Bundgaard, A. Ed., Elseview, 1985 and Method in Enzymology, Widder, K. et al, Ed.;
Academic, 1985, vol. 42, p. 309-396; Bundgaard, H. "Design and Application of Prodrug" in 4
Textbook of Drug Design and Development, Krosgaard-Larsen and H. Bundgaard, Ed., 1991,
Chapter 5, p. 113-191; va Bundgaard, H., Advanced Drug Delivery Review, 1992, 8, 1-38,
m3i tai liéu nay duge két hop vao ddy bing c4ch vién din. Tién duoc chét duge mé ta
trong sang ché bao g(‘“)m, nhung khdng bi giti han 6, cac nhom sau ddy va t hop cua cac nhom
ndy; tién dugc chét ¢6 ngudn gbe amin: tién duoc chit hydroxy bao gbm, nhuhg khéng bi gioi
han &, axyloxyalkyl este, alkoxycarbonyloxyalkyl este, alkyl este, aryl este va este chira
disulfua. |

Thuét ngit "chét (rc ché Trk" nhu dugce st dung trong ban mé ta nay dé chi hop
chét ¢4 ICso, vé hoat tinh Trk, khong 16n hon khoang 100pm hoat tinh, khéng 16n hon khoang
50uM, khi duge do trong thir nghiém pan- Trk kinaza dugc m6 ta chung trong ban mo ta
nay. "ICso" 1a néng d6 ctia chét wre ché 1am giam mét nira hoat tinh t1 da ctia enzym (vi du,
- Trk). Céc hop chit dugc md ta trong sang ché duge phat hiénra la biéu hién hoat tinh trc ché
d8i véi Trk. Cac hop chit theo sang ché 6t hon 13 c6 ICs) ddi véi Trk khong 16n hon khoang
10uM, tt hon nita 1 khéng 16n hon khoang Spm, tot hon 1a khong 16n hon khoang 1uM, va
t6t nhat 1a khong 16n hon khoang 200 nM, khi dugc do trong thir nghiém Trk kinaza duge md
4 trong ban mé t4 ndy.

Thuét ngft “chon loc”, “mdt cach chon loc™ hogc “tinh chon loc” nhu dugc sir dung

trong ban mo ta ndy dé chi hop chét theo séng ché c6 gia tri ICso thip hon ddi véi enzym Trk
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khi duoc so sanh véi cac enzym khac (vi du, thép hon it nhét 2, 5, 10 14n hodc hon 10 lﬁn).

Thuat ngit "36i twong", "bénh nhan" hoic "ca thé" nhu dugc st dung trong ban
mb ta ndy d& chi céc c4 thé bi dau do rdi loan, ¢ r6i loan, tinh trang bénh ly, va dang tuong
tu, bao gém dong vat c6 vl va dong vat khong cé vu. Cac vi du ve dong vat co via bao gém,
nhung khong bi giéi han &, thanh vién bat ky thude 16p dong vat c6 vi: ngudi, dong vét
linh trurdmg khdng phai ngudi nhu tinh tinh, va cac loai vugn va khi khic; dong vat nudi trang
trai nhu gia stc, ngua, ctru, dé, lon; dong vt nudi trong nha nhu tho, cho, va méo; dong vat thi
nghiém bao gém loai gdm nhAm, nhu chudt céng, chudt nhit va chudt lang, va cac dong vat
tuong tw. Cac vi du v& dong vét khong c6 vii bao gdm, nhung khong bi gi6i han &, chim, ¢4
va loai tuong tw. Theo mdt phwrong an ctia cac phuong phéap va ché phim duoc 8 cép trong
ban mé ta nay, dong vat co vu 1a nguoi.

Céc thudt ngit "didu tri”, "viée didu tri” hogc "su didu tri" va cc dang twong duong
v& mit ngit phap khac nhur duoc st dung trong ban mo ta nay, bao gdm 1am thuyén giam, lam
diu hodc cai thién triéu chimg clia bénh hojc tinh trang bénh ly, ngén ngira céc triéu chimg bd
sung, cai thién hodc ngén nglra cac nguyén nhén trao i chat co ban ciia tridu chimg, tc ché
bénh hodc tinh trang bénh ly, vi dy, lam ngtlhg su phat trién ctia bénh hodc tinh trang bénh ly,
giam bdt bénh hodc tinh trang bénh ly, déy 1ui bénh hodc tinh trang bénh ly, gidm bét tinh trang
gy ra boi bénh hodc tinh trang bénh ly, hodc Jam ngimg céc triéu chimg ctia bénh hodc tinh
trang bénh ly, va dugc dy dinh la bao g@)m ca viéc phong ngtra bénh. Cac thudt ngit nay cling
bao gém viéc dat duoc tac dung chita bénh vavhodc tac dung phong bénh. Tac dung chita bénh
c6 nghia 1a tiét trr hodc cai thién 1di loan co ban dang duoc diéu tri. Ngoai ra, dat dugc tac
dung chita bénh ciing véi viée tiét trir hodc cai thién mot hodc nhiéu triéu chimg sinh 1y lién
quan dén rdi loan co ban sao cho quan sat théy su cai thién & bénh nhan, mac du vay bénh
nhén vAn c6 thé bi dau bdi rdi loan co ban nay. Déi véi tac dung phong bénh, thi céc ché phdm
c6 thé dugce ding cho bénh nhan c6 nguy co phat trién bénh cu thé, hogc bénh nhan thong
bao mdt hodc nhiéu tridu chimg sinh 1y ctia bénh, ngay ca khi viée chin doan bénh nay co thé
chura dugc thye hién. ' ‘ ’ ' '

Cac thuét ngtt "luong hitu hiéu", "lwong hitu hiéu dé didu tri bénh" hodc "luong
hitu hiéu duge Iy"" nhu duge sir dung trong ban md ta nay, dé chi luong thich hop cta it nhét
mét chéit hoic hop chit duge st dung ma s& lam dju mét hodic nhidu tridu chimg ctia bénh
hodic tinh trang bénh Iy dang duge didu tri dén mét muc do ndo do. Két qua ndy c6 thé lam

giém va/hodc lam diu cac dAu hiéu, triéu chimg, hodc nguyén nhan ctia bénh, hodc sy thay dbi
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theo Y muén khac bit ky ciia hé théng sinh hoc. Vi dy, "lugng hitu hidu" cho tac dung diéu
tri bénh 13 luong ctia ché phim chira hop chét dugc boc 16 trong ban md ti ndy can dé lam
giam bénh déng k& v& mit 1am sang. Luong "hitu hidu" thich hop trong trudmg hop cu thé bét
k¥ c6 thé dugce xéc dinh bing cach sir dung céc k§ thudt, nhu nghién ctru diéu chinh lidu.

Céc thuat ngit "dung”, "viéc ding", "su dung" va dang tuong tu, nhu duoc st dung
frong ban mé t4 ndy, dé chi c4c phuong phép ma c6 thé dugc st dung dé cho phép phén phdi
hop chét hodc ché phdm dén vi tri mong mudn c6 tac dong sinh hoc. Céc phuong phép nay
bao gdm, nhung khdng bi giéi han & dung qua dudng miéng, dudng trong ta trang, ti€ém
ngoai duong tiéu hoa (bao gdm trong tinh mach, dusi da, trong mang bung, trong co, trong
mach hodc truyén), ding cuc bd va qua tryc trang. Ngudi c6 hiéu biét trung binh trong linh
vue nay quen thude voi cac ki thudt ding ma c6 thé duge str dung véi cac hop chat va phuong
phép dugc mo ta trong ban mo ta ndy, vi dy, nhu duoc thao luan trong tai liéu Goodman and
Gilman, The Pharmacological Basis of Therapeutics, current ed.; Pergamon; and Remington's,
Pharmaceutical Sciences (phién ban hién nay), Mack Publishing Co., Easton, Pa. Theo céc
phuong an uu tién, cac hop chét va ché phdm dugc mo ta trong sang ché duoc ding qua dudng
miéng.

Thuét ngit "c6 thé chdp nhan duge" nhu duge sir dung trong ban md ta ndy, lién
quan dén dang bao ché, ché phém hoiic thanh phn, c6 nghfa 13 khong c6 anh huéng bat loi

Jau dai 1én stic khoe tdng quat ctia ddi tuong dugc didu tri.

Thuét ngit "duoc dung" nhu duge sir dung trong ban md ta nay, d& chi nguyén lidu,
nhu chit mang hogc chit pha loaing, khong pha hity hoat tinh hodc d4c tinh sinh hoc ctia cic hop
chit dugc md ta trong ban mo ta nay, va tuong ddi khéng doc, tirc 13, nguyén liéu nay co thé
duge duing cho c thé ma khong gay ra céc tac dong sinh hoc khéng mong mubn hoc tuong

tac theo cach c6 hai v6i thanh phan bat ky ctia ché phdm ma né duge chira trong do.

Thuét ngt "chét mang" nhu dugc st dung trong ban mo ta ndy, d8 chi cac hop chat
hodc chét héa hoc tuong dbi khong ddc tao diéu kién cho su két hop ctia hop chét vao trong té
bao hoac mo. ‘

Thuét ngit "cht cht van" nhu dugc st dung trong ban md ta nay, dé chi phén tir
nhu hop chét, duoc chét, chét hoat héa enzym hodc chét diéu bién hormon ma ting cudng

hoat tinh ctia modt phén tr khac hodc hoat tinh ctia vi tri thu thé.

Thust ngit "chét déi khang”, nhu dugc sit dung trong ban mé ta ndy, dé chi phan tir
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nhu hop chét, duoc chét, chit e ché enzym, hodc chat diéu bién hormon, lam giam, hodc ngén
chin tic dong ctia phan tir khac hogc hoat tinh ctia mét vi tri thu thé.

Thuét ngft "diéu bién”, nhu duoc sir dung trong ban mé ta ndy, c6 nghia 1a twong
téc véi dich theo céch truc tiép hodic gian tiép sao cho 1am thay dbi hoat tinh ctia dich, bao gdm,
chi nhim vi du, ting cudng hoat tinh clia diéh, {rc ché hoat tinh clia dich, gidi ha_ui hoat tinh
cua dich, hodc kéo dai hoat tinh cua dich.

Thuét ngit "chét didu bién”, nhu duoc sir dung trong ban md ta ndy, @& chi phan tir
tuong thc véi dich tryc tiép hodc gidn tiép. Céc tuong tac ndy bao gbm, nhung khong bi gidi

han @, tuong tac cta chét chii van va chét dbi khéng.

Céc thuat ngit "ting cudng" hodc "viée ting cudng”, nhu dugc sit dung trong ban
mo ta ndy, ¢ nghia 1a 1am téng hodc kéo dai cong hiéu hodc thoi gian cua tdc dung mong
muén. Vi thé, lién quan dén viéc ting cudng tac dung clia cac chét diéu tri bénh, thuat ngit
"viée ting cudng" dé chi kha ning lam ting hodc kéo dai, cong hiéu hodc thoi gian, tac
dung ctia c4c chét didu tri bénh khac trén hé thong.

"Luong c6 tac dung ting cudng" nhu duge sir dung trong ban md ta nay, dé chi

luong thich hop dé tang cudng hi€u qua ctia chét diéu tri bénh khac trong hé théng mong mubn.

Céc thuét ngit "t hop duge phim", "dung liéu phap bd sung", "ding chat diéu trj bénh
bd sung" va dang tuong tw, nhu duoc sir dung trong ban mo6 ta nay, dé chi liéu phép dugce ly
dat duoc nhd viée tron hodic két hop nhiéu hon mot thanh phén hoat tinh va bao gom ca td hop
¢b dinh va t& hop khong cb dinh ciia c4c thanh phén hoat tinh. Thust ngit "t hop ¢b dinh" ¢6
nghia la it nhét mot trong sb cac hop chit duge md t trong ban m ta ndy, va it nhit mot dong
tc nhan, ddu duge ding cho bénh nhan ddng thoi & dang thuc thé hoe lidu don. Thuét ngit
"t hop khong b dinh" 6 nghia 13 it nhit mdt trong sb céc hop chét duge md ta trong ban md
ta ndy, va ft nhit mdt ddng tac nhan, dugc dung cho bénh nhén dudi dang céc thyc thé riéng ré
theo céch ddng thor, cing lic hodc 1an Iuot véi cée gi6i han thoi gian can thiép c6 thé thay
dbi, trong d6 viéc ding ndy cung cép luwong httu hi€u cua hai hodc nhiéu chét vao trong co
thd ciia bénh nhan. Viéc ding ny ciing dugc ap dung vao cac ligu phap két hop, vi du ding ba
hodc nhiéu hon ba thanh phﬁn hoat tinh.

Céc thuat ngit "ding ddng thoi", "dugc dung két hop v6i" va dang ngit phép twong
duong cta chung hodc dang tuong tw, nhu duge st dung trong ban mo ta nay, dugc hidu 14

bao gém viéc dung cac chit diéu tri bénh duge chon cho mét bénh nhéan, va dugc d{x dinh 1a bao
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gdm cac ché do didu tri trong d6 cac chit dugc ding bing cac dudng ding gibng hodc khéc
nhau hoiic & céc thoi diém giéng hodc khac nhau. Theo mot s6 phuong én, céc hop chét duoc
md ta trong séng ché s& duoc ding ddng thdi véi céc chét khac. Cac thuat ngit ndy bao gdm
viéc dung hai hodc nhiéu hon hai chét cho dong vat sao cho ca cac chét nay va/hodc chét
chuyén hoéa ctia ching déu c6 mit trong co thé déng vét cling mdt lic. Viée ding nay bao gdm
bao gdm ding ddng thi trong céc ché phim riéng 18, ding & cac thdi diém khéc nhau trong céc
ché pham riéng 1§, va/hodc ding trong cling mot ché phAm trong d6 ca hai chat déu c6 mit. Vi
thé, theo mdt s6 phuong 4n, cac hop chét ctia sang ché va (céc) chit khéc duoc dung trong

mot ché pham.

Thuét ngt "chét chuyén héa”, nhu duge st dung trong ban md ta nay, @8 chi dAn xuét

ctia mot hop chét dugc tao ra khi hop chit d6 dugc chuyén héa.

Thuét ngit "chit chuyén héa c6 hoat tinh" nhu duge sit dung trong ban mé ta nay,
dé chi din xuét c6 hoat tinh sinh hoc ctia mot hop chét duoc tao ra khi hop chét d6 duoc

chuyén hoa.

Thuét ngit "duoc chuyén héa" nhu duge st dung trong ban mé ta nay, d& chi tong
cac quy trinh (bao gdm, nhung khong bi gi¢i han &, cdc phan (g thily phén va cac phan tmg
duoc enzym xtc tac) ma nho d6 mot chét cu thé dugc thay ddi bdi mdt co quan. Vi thé, enzym
c6 thé tao ra su thay dbi vé chu trac cu thé ctia hop chét. Vi du, xytocrom P450 xuc téc nhidu
phan {mg oxy héa va khit trong khi uridin diphosphat glucuronyltransferaza xtc tac viée
chuyén phan tir axit glucuronic d& hoat hda thanh ruou thom, rugu béo, axit carboxylic, amin
va nhom sulphydryl tu do. Céc thong tin khac v& co ché chuyén hoa c6 thé dugc tim thiy
trong tai liéu The Pharmacological Basis of Therapeutics, 9th Edition, McGraw-Hill
(1996).

Céc hop chéit méi

Theo céc phuong 4n ciia sang ché, cac hop chét héa hoc méi bao gdm hop chit c6
cong thic I hodc mudi, solvat, dang da hinh, este, chét h3 bién hodc tién duoc chét duoc dung

cua no.
-N
R2 =z N N
off (O
N N
X/, Q
Cong thure I
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Theo mdt s& phuong 4n, R! clia cong thire I 1 vong phenyl tiy y dugc thé bang mot
hodc nhiéu nhém thé hodc vong heteroaryl c6 5 hogc 6 canh tity y duge thé béng mdt hoac
nhiéu nhom thé, trong d6 mot hodc nhiéu nhém thé nay déc 1ap dugc chon tir nhém bao gdm
halogen, -CF3, -CHF2, NHa, hydroxyl, C1-C4 alkyl mach thang, C1-C4 alkyl mach nhénh,
C1-C4 alkoxy mach thing, va C1-C4 alkoxy mach nhanh.

Theo mot sb phuong 4n, R? duge chon tir nhém bao gém hydro, C1-C4 alkyl mach
thing va C1-C4 alkyl mach théng phén nhanh. Ngoai ra, trong cong thirc I, X dugc chon tir
nhém bao gdm -CHp-, -CH2CH;-, -CH20-, -CH2NH-, -CH2N(C1-C4 alkyl)-, -CH(F)-, -CF2-
, -CH(C1)-, -CH(OH)-, -CH(OCH3)-, -CH(NH2>)-, hodc -C(CHs)-. Ngoi ra, trong cong thure
I, Q duoc chon tr nhém bao gdbm -CH=CR’C(O)NR'R’, -CH=CR’NR'C(O)R’, -
CH=CR3NR*C(O)NR*R’, -CH=CR®R’,

Ja!
)

. Y{\ '/ly3
_C=CC(ONRRS, - C=CCRS, va 2
Theo mdt sb phuong 4n, R duge chon tir nhém bao gdm hydro, halogen, C1-C6
alkyl mach thing va C1-C6 alkyl mach nhéanh.

Theo mot sd phuong 4n, -NR*RS tao thanh vong di vong c6 tir 4 dén 7 canh hodc
khong tao thanh cAu tric vong, thi vong di vong nay la vong heteroaryl hodc
heteroxycloalkyl.

Theo céc phuong 4n, khi -NR*R’ tao thanh vong di vong c6 tir 4 dén 7 canh, thi vong
di vong nay co tir 4 dén 7 canh bao gdbm mdt nguyén t khac loai thi hai tlly ¥ ngoai nguyén
tir nito cia -NR*RS va tity y duoc thé bing mét hodc nhiéu nhém thé doc 1ap duoc chon tir
nhém bao gdm C1-C6 alkyl mach thing, C1-C6 alkyl mach nhénh, hydroxyl, axit carboxylic,
axit C1-C4 alkyl carboxylic mach thing, va axit C1-C4 alkyl carboxylic mach nhanh.

Theo céc phuong 4n, khi -NR*R® khong tao thanh cau tric vong, thi R* duge chon tir
nhém bao gdm hydro, C1-C6 alkyl mach thing va C1-C6 alkyl mach nhanh, va R’ dugc
chon tr nhém bao gém hydro, C1-C6 alkyl mach thing tly ¥ duoc thé bang it nhét mot flo
hodc it nhét mot hydroxyl, C1-C6 alkyl mach nhanh tity y duge thé bing it nhat mot flo hode
it nhat mot hydroxyl, va C1-C6 xycloalkyl dugc thé thy y bing it nhat mot flo hogc it nhét
mot hydroxyl.

Theo mdt s6 phuong an, mi Y, Y2, Y3, va Y* doc 14p dugce chon tir nhom bao gbm
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_CH, N, O, S, -CR, va -NRS, trong d6 R® duoc chon tir nhém bao gdm hydro, C1-C4 alkyl
mach thing, C1-C4 alkyl mach nhénh, vong aryl c6 5 hodc 6 canh, vong heteroaryl c6 5
ho#c 6 canh, vong heteroxycloalkyl c6 tir 3 dén 7 canh, vong xycloalkyl c6 tir 3 dén 7 canh,
-NHCO-(vong aryl), va -CH2CO-(vong di vong c6 tir 3 dén 6 canh).

Theo mdt s& phuong én, hop chét c6 cong thirc T 13 hop chét c6 cong thee IT, I hogic

Cong thuc 11

R! R?- Z N/N\
"\ =
N N
4
x— f X

<
AN PPY%

Y2

Cong thire 11T

R! R? fN/N\

N —
JN N
X- \
R5~N 0

R4
Cong thuc IV

Theo mét ) phuong an, mot ) chop chét c6 cong thire I hodc mudi, solvat, dang da

hinh, este, chit hd bién hoic tién duoc chét duoc dung clia nd cé chu tric trong do,
Q 12 vong heteroaryl ¢6 5 hodc 6 canh bao gdm, nhung khéng bi gidi han &, cac chu

tric sau:
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&&&&

SN {3y AR

3
RN &w &m &ex “ﬂi«vg en
3

—NH ;HS;NH HHS:\NH Hﬂi HJJi,J\NH —NH Hji/LNH
NS NP~ N A N/ NN/)\A N P,

R ‘k%%@%%

va cac chat ho bién clia cac hgp chat nay.

”ﬂio O
=

’Z\
Z\\,O

)

Céc vi du khic nita vé Q bao gdm céc cau truc sau:

/}‘\\ i\( %? % (/2\0
”,N ”/N _N O/N N/)

Theo mdt sé phwong 4n nhit dinh, R’ dugc chon tir metyl, etyl, propyl,
isopropyl, tert-butyl, isobutyl, -C(CH3)2CH2F, -CHCF2, CH2CHF>, CF3, CH,CF3 va
CH(CH;3)CF;3,

Theo mdt s& phuong én nhéit dinh, R® 14 —(C1-C6)hydroxyalkyl hogc [(C1-
C6)alkoxy](C1-C6)alkyl-. Cac vi du bao gdbm -CH2CH,OH, -CH2CH>CH20H,
CH,>CH,CH,CH,OH, -CH,CH(OH)CHj3, -C(CH3)2CH20H, -CH2C(CHj3)20H,

CH(CH;)CH20H, -CH,C(CH3),CH,OH, -CH(CH,OH)CH(CHa),, -
CH(CH,CH3)CH,0H, -CH(CH20H)C(CHj)s, -CH2CH20CH;, -CH2CH2CH20CHs, -
CH>CH>CH2CH20CH3, -CH,CH(OCH3)CHs, -C(CH3)2CH20CH3, -
CH,C(CHz)OCHj, -CH(CH3)CH,OCHs, -CH2C(CH3),CH20CH3, -

CH(CH,OCH3)CH(CH3)2, -CH(CH2CH3)CH20CH3, va -CH(CH20CH3)C(CH3)s,
Mot vi du 1a -CH,CH20H hodc CH,CH,OCH3,

Theo mdt phuong én, R® 1a -(C1-C6)hydroxyalkyl hodc [(C1-C6)alkoxy](C1-
C6)alkyl- va R* 1a hydro.

Theo mdt phuong 4n, R® 1a -(C1-C6)hydroxyalkyl hodc [(C1-C6)alkoxy](C1-
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C6)alkyl- va R* 1a -(C1-C6)alkyl.

Theo mdt sb phuong an nhét dinh, R® 13 -(C2-C6)dihydroxyalkyl. Cac vi du
bao gdm -CH.CH(OH)CH,OH, - -C(CH3)(CHOH),, -CH(CH:OH), va -
CH(CH,OH)(CHOHCH3). Cac vi du cy thé bao gdm -CH2CH(OH)CH:0H va -
C(CH3)(CH20H),, Theo mdt phuong an, R® 13 -(C2-C6)dihydroxyalkyl va R*1a hydro.
Theo mdt phuong 4n, R 1a -(C2-C6)dihydroxyalkyl va R* 1a -(C1-C6)alkyl.

Theo mdt s& phuong an nht dinh, RS 1a ~O(C1-C6)alkyl tily ¥ duge thé bing
OH hodc (C1-C4)alkoxy, va R* 1a hydro. Céc vi du v& R’ bao gdm —OMe, -OFEt, -
OCH,CH,0H, -OCH,CH,CH,OH, -OCH.CH(OH)CHs, -OCH:C(CH3):0H, -
OCH,CH,0CH3, -OCH2CH>CH20CH3, va -OCH2CH(OCH3)CHj,

Theo mdt sb phuong 4n nhit dinh, RS 1a:

om0 O/ O FO
%—ONH ;-C(V) g-CNH ;—CN— E—CN—/ ;—Co ‘

Theo mdt sb phuong 4n nhat dinb, R’ 1&:
ReYReRReREoRRw
N { - /
3—33 3’?3! E—bm %‘Z\)N/ %_Z\)N/\
. ol o 0 O

§ g g : ]
KNCNJ KNCJ\O 'L@ 'LNC(

T g O
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IR R R e SN =
o O D oo

HO :

Theo mdt sé phuwong 4n nhat dinh, NR*R tao thanh vong di vong c6 tir 4 dén
7 canh ¢6 nguyén tir nito trén vong va tiy y ¢6 nguyén tir khac loai trén vong thir hai
duge chon tir nguyén ti N va nguyén tir O, trong d6 vong nay tiry y dugc thé bing
mdt hogic nhidu phan tir thé doc 1ap duge chon tir (C1-C6)alkyl, OH, COOH, va (C1-
C3 alkyl)COOH. Theo mét s phuong 4n nhit dinh, vong di vong tiry ¥ dugc thé bang
mdt hodc hai phan tir thé nay. Cac vi du cu thé bao gdm, nhung khong bi giéi han 6,

cac cau truc sau:

§—N<> §—N<}0H %_N<><OH %—N<>—O/ E_NG
g_'\(j > ;—N<:[ ;—ND %—-N/\:/\O %—N/\:/\NH

OH

%—-N\_/___/\N— %—NCN—/ ;—NC>-OH %—NQO/ §—N/\:>—002H

Theo mdt s6 phuong 4n, R! 1a phenyl tiy y dugc thé bang mot hoic nhiéu phan
tr thé ddc 1ap dugc chon tir halogen, (C1-C4)alkoxy, -CF3, -CHF2, -O(C1-C4 alkyl),
-(C1-C4)alkyl va NHa, hodc vong heteroaryl ¢6 5 hodc 6 canh c6 nguyén tir khac loai
trén vong duogc chon tir nguyén tir N va nguyén tir S, trong do vong heteroaryl nay tuy
y duoc thé bang mot hoic nhiéu phén ttr thé doc 1ap duogc chon tir halogen, -O(C1-C4
alkyl), (C1-C4)alkyl va NH, hodc vong pyrid-2-on-3-yl tuy y dugc thé biang mot hodc
nhiéu phﬁn tir thé doc 1ap duoc chon tir halogen va (C1-C4)alkyl. Cac vi du cu thé

bao gom, nhung khong bi gi6i han &, cac cau truc sau:
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Theo cac phuong an, cac cdng thie I, II, ITI, va IV bao gém cac hop chit duoc thé

hién dudi day:
F ' F F
jos oS Jes
F N \NJi F N \N/‘i F N \N/‘Qi
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Khi céc hop chit duge boc 16 trong ban mé ta ndy c6 it nhit mot tim khong doi
xtmg, thi ching c6 thé tn tai dudi dang cac cht ddng phan dbi anh va chét dong phan
khéng ddi quang riéng 1é hodc duéi dang hén hop cua cac chét ddng phan nay, bao gébm
cac raxemat. Viéc tach céc chit ddng phan riéng 18 hodc tdng hop c6 chon loc cac chit dong
phan riéng 16 nay duoc thyc hién bing cach sir dung céc phuong phap khéc nhau ma da biét
15 véi ngudi thue hanh trong linh vuc nay. Trir khi c6 quy dinh khéc, tAt c4 céc chit dong
phan niy v hdn hop ciia ching déu nim trong pham vi ctia cée hop chét duoc boc 1 trong
ban mé ta ndy. Nigoai ra, céc hop chit duge bdc 16 trong ban md ta nay ¢6 thé ton tai & mot
hodc nhiéu dang tinh thé hodc vo dinh hinh. Trir khi c6 quy dinh khéc, tht ca cac dang nay
déu nam trong pham vi ctia cac hop chét duoc bdc 16 trong ban md ta nay bao gdm dang da
hinh bt ky. Ngoai ra, mot s trong sb cac hop chét dugc boc 16 trong ban mo ta nay cé thé
tao thanh solvat v&i nude (tic 13, hydrat) hodc cac dung méi hiru co thong thuong. Trir khi
¢6 quy dinh khac, céc solvat nay cling ndm trong pham vi clia cac hgp chét duoc boc 16

trong ban mo ta nay.

Ngudi ¢6 hidu biét trung binh trong linh vue ndy s& biét duge ring mét s6 chu tric
duge mo ta trong sang ché co thé 1a dang cong huéng hodc chét hd bién cua hop chit ma
¢6 thé dugce trinh bay 5 rang bing cac cAu trtic hoa hoc khac, thim chi 13 dong hoc; nguoi
c6 hiéu biét trung binh trong linh vuc nay biét dugce ring céc cAu triic niy chi c6 thé trinh
bay mot phan r4t nhé ctia mAu cta (cac) hop chét nay. Cac hop chét ndy duoc xem 1a nam
trong pham vi ctia cac cAu trac duge mb ta, mic du cac dang cdng hudng hodc chét hd bién

khong duogc trinh bay trong ban md ta nay.

Céc chét ddng vi c6 thé ¢6 mit trong cac hop chét dugc mé ta. Mdi nguyén t héa
hoc khi dugc trinh bay trong cu tric ctia hop chét c6 thé bao gdm chét dong vi bat ky clia
nguyén t6 nay. Vi dy, trong mét cAu tric ctia hop chét, nguyén tir hydro c6 thé dugc thé
hién rd rang hodc dugc hiéu 1& c6 mit trong hop chit d6. G vi tri bét ky cta hop chit ma
nguyén tr hydro c6 thé c6 mat, thi nguyén tir hydro ny c6 thé 1a chit ddng vi bat ky cla
hydro, bao gdm nhung khong bi gi6i han & hydro-1 (proti) va hydro-2 (doteri). Vi thé, trong
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ban mb ta niy, khi d& cap dén mot hop chét thi s& bao gdm tht ca céc dang ddng vi c6 thé
c6 trir khi ngit canh rd rang néu khac di.
Duoc phdm, didu tri bénh, st dung

Cac hop chét theo sang ché dugc bdc 16 & trén 13 cac chét tc ché TrkA, TrkB va/hoic
TrkC va hitu dung dé diéu tri con dau, cac bénh ung thu va céc bénh siéu térig sinh khac.
Theo mot khia canh, séng ché @8 cap dén duoc phém bao gém mdt hodc nhidu hop chét hoa
hoc ¢6 cong thirc I hoic cac mubi, solvat, dang da hinh, este, chit h3 bién hoc tién duoc chat
dugc dung cta ching & str dung trong diéu tri con dau, céc bénh ung thu va cac bénh siéu téng
sinh khéc. |

Theo cac phuong an, dugc phédm nay chtta mdt lugng hitu hiéu clia hop chét ¢6 cong
thitc T hodc mudi, solvat, dang da hinh, este, chét hd bién hodc tién duoc chét duoc dung ctia
nod. Ngoai ra, dugc phém nay con chira chit mang, chét phu trg va/hodc ta duge duoc dung.
Theo mot s& phuong an, duge phim nay c6 thé chira it nhit mét trong s6 chat bao quén, cht
lam cham sw hip thy, chét 1am ddy, chét két dinh, cht hip phu, chit dém, chét lam rd, chat
hoa tan, va cht mang, chét phu tro vi/hodc ta duoc khac 1am thanh phn tro. Dugc phim nay
¢6 th duoc bao ché bang phuong phép da duge biét 3 trong linh vure ndy.

Theo mot sb phuong 4n, duogc phém nay & dang thich hop dé ding qua dudng miéng.
Theo cac phuong an khac hodc cc phuong an bd sung, duoc phdm niy & dang vién nén, vién
nang, vién tron, bot, ché ph'flm giai phong cham, dung dich va hdn dich. Theo mdt sd phuong
4n, dugc phim nay & dang thich hop dé tiém ngoai dudng tiéu hoa, nhu dung dich, hdn dich
hoZc nhii tuong vO trung; dé dimg cuc bd nhu thudc mé hozc kem hodc dé diing qua truc trang
nhu thube dan.

Theo mét s6 phuong én, duge phém‘ nay chira hop chét c6 cong thire I duge ding qua
dudng miéng, trong ta trang, ngoai duong ti€u hoa (bao gdm trong tinh mach, duéi da, trong
co, trong mach hodc bang cach truyén), cuc bd hogic qua tryc trang. Theo mot s6 phuong 4n,
dugc phim nay & dang thich hop dé ding qua dudng miéng. Theo céc phwong dn khéc hodc
cac phuong an bd sung, dugc phém nay & dang vién nén, vién nang, vién tron, bot, ché .phém
giai phong cham, dung dich va hdn dich dé ding qua dudng miéng, & tiém ngoai duong tiéu
héa nhu dung dich, hdn dich hogic nhii trong vo tring, dé ding cuc bd nhur thuc m& hoic kem,
hodc dé ding qua tryc trang nhu thudc dan. Theo cac phuong an khac hodc cac phuong an bd

sung, duoc phim nay & dang don vi liéu lugng thich hop dé ding mot lan v6i cée liéu luong
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chinh x4c. Theo cac phuong an khéc hodc cac phuong an b6 sung, duoc phim nay con chira

chit mang, ta dugc va/hoic chét phu trg duge dung.

Theo mdt khia canh khac, sang ché dé cap dén phuong phép ding mdt luong hitu hiéu
d didu tri bénh ctia duge phim cho déi twong dé didu tri dau, viém, cac bénh thodi héa thin
kinh, mdt s6 bénh 1y nhiém nhét dinh, bénh ung thu, c4c bénh siéu ting sinh khac hodc cac

tinh trang bénh Iy duoc didu bién boi dong Trk & dong vét ¢6 vii bao gdm ngudi.

Theo mét khia canh khéc, sang ché dé cap dén phuong phéi) {rc.ché enzym Trk.
Phuong phép nay bao gdm budc cho enzym Trk tiép xtc véi mot huong duge pham chira hop
chét c6 cong thiic T hotic mudi, solvat, dang da hinh, este, chét h3 bién hoic tién duoc chét duogc
dung ctia n6, du d8 trc ché enzym nay, trong d6 enzym nay bj tic ché. Theo mot sb phuong

4n, sang ché dé cap dén phuong phap tic ché c6 chon loc enzym Trk.

Theo mét khia canh khac, sang ché dé cap dén viéc sir dung hop chét c6 cong thirc I
hotc mubi, solvat, dang da hinh, este, chit h bién hoiic tién dugc chit dugc dung ciia né dé bao

ché dugc phim ding @ tc ché enzym Trk.

Theo cac phuong 4n, enzym Trk 1a Trk kinaza. Theo mét sb phuong 4n, enzym Trk 13
TrkA. Theo mét s6 phuong 4n, enzym Trk 1 TrkB. Theo mot sb phwong 4n, enzym Trk 1a
TrkC.

Theo mdt s6 phuong 4n, céc hop chét c6 cong thirc I co thé (rc ché c6 chon loc enzym
TrkA, Enzym TrkB ho#ic Enzym TrkC. Theo mdt sb phuong &n khéc, cac hop chét c6 cong thiic
I ¢6 thé khdng c6 tinh chon loc tir enzym TrkA, enzym TrkB va enzym TrkC.

Theo mét sb phuong 4n, Viéc tiép xtc dién ra trong té bao. Theo cac phuong 4n khac
hoic cac phuong 4n bd sung, t€ bao 12 té bao dong vt ¢6 vii. Theo céc phuong an khéc hodc
céc phuong 4n bd sung, té bao dong vat ¢6 vii 14 t€ bao ngudi. Theo cée phuong 4n khéc hofic
cac phuong an bd sung, enzym Trk bi tc ché bang duoc phém chtra mudi duoc dung ctia hop

chét c6-cong thie L

Theo mdt sb phuong 4n, séng ché d8 cap dén phuong phap didu tri rbi loan qua trung
gian Trk & ca thé bi rdi loan nay bao gém budc cho c4 thé nay ding luong hitu hiéu ctia dugc
phém chira hop chét c6 cong thirc I hoic mudi, solvat, dang da hinh, este, chét h3 bién hoic

tién dugc chat duge dung ctia né.

Theo mdt sb phuong an, sing ché dé cap dén viéc str dung hop chét c6 cong thirc T
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hodc mudi, solvat, dang da hinh, este, chét hd bién hoic tién duoc chit dugc dung clia nd dé bao
ché duoc phédm dé didu tri rbi loan qua trung gian Trk.

Theo céc phuong an khac hodc cac phuong an bd sung, duoc phim nay & dang don vi
lidu luong thich hop d& ding mét 1an véi céc liéu lugng chinh xéc. Theo cac phuong an khéc
hodc cac phuong an bd sung, luong hop chét ¢4 cong thirc I nim trong khoang tir 0,001 dén
1000mg/kg thé trong/ngay. Theo cic phuong an khac hodc cac phuong 4n bd sung, lugng
hop chét c6 cong thirc 1 nim trong khoang tir 0,5 dén 50mg/kg thé trong/ngdy. Theo cac
phuong an khéac hodc cac phuong én bd sung, luong hop chét c6 cong thic I nim trong
khoang tir 0,001 dén 7g/ngay. Theo cdc phuong 4n khac hodc céc phuong 4n bb sung, lugng
hop chét ¢6 cong thirc I nim trong khoang tix 0,002 dén 6g/ngay. Theo c4c phuong an khic
hodc cac phuong an bd sung, luong hop chit ¢6 cong thic I ndm trong khoang tir 0,005 dén
5g/ngay. Theo cac phuong an khac hodc cac phuong an bd sung, luong hop chit ¢6 cong thirc I
né_m trong khoang tir 0,01 dén 5 g/ngay. Theo céc phuong an khéc hodc cdc phuong an bd sung,
lugng hop chét c6 cong thic I nim trong khoang tir 0,02 dén 5g/ngéy. Theo céac phuong an
khac hodc cac phuong 4n b sung, luong hop chét c6 cong thirc T nim trong khoang tir 0,05 dén
2,5g/ngdy. Theo cic phuong 4n khéc hodc cac phuong én bd sung, luorng hop chét c6 cong
thirc I nim trong khoang tir 0,1 den 1 g/ngay. B ‘

Theo céc phuong an khac hodc cac phuong an bd sung, murc liéu luong thép hon glOl
han dudi ctia khoang néu trén c6 thé 14 qua dd. Theo céc phuong dnkhac hoac céc phuong an
bd sung, mirc liéu lugng cao hon gioi han trén clia khoang néu trén c6 thé duge yéu cau.
Theo cac phuong an khac hodc cac phuong an b sung, hop chét c6 cong thirc I duge sir
dung trong mot liéu don, mdt lan mdi ngay. Theo céc phuong &n khac hdzfic ééc phuong an bd
sung, hop chét ¢6 cong thic I duoc str dung trong nhiéu liéﬁ, nhiéu hon mot 1an mdi ngay.
Theo c4c phuong an khac hodc cac phuong an bd sung, hop cht c>c'> cong thuce I duge su
dung hai 14n m&i ngdy. Theo céc phuong 4n khac hogc cac phuong 4n bd sung, hop chit c6
cong thire I duoc str dung ba 1an mdi ngay. Theo céc phuong an khéc hoac cac phuong 4anbd sung,
hop chit ¢ cong thire I duge sir dung bbn 1an mbi ngay. Theo cac phuong an khéc hodc cac
phuong an b sung, hop chét ¢6 cong thirc I dugce st dung nhiéu hon bdn 1an mdi ngiy. Theo

mdt sb phuong 4n, dugce phim ndy 1a & ding cho dong vét ¢6 vi.

Theo c4c phuong an khéc hodc cac phuong an bd sung, duge phim nay con chura it nhét
mot chit diéu tri bénh. Theo cac phuong an khac hodc cac phuong an bd sung, chét diéu tri
bénh dugc chon tir nhdm bao gdm chét gy doc té bao, chit chéng hinh thanh mach va chét
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chdng tao khdi u.

Theo céac phuong an khac hodc céc phuong an bd sung, chit chdng tao khbi u dugce
chon tir nhém bao gbm chét alkyl héa, chét chdng chuyén héa, epidophyllotoxin; enzym chéng
tao khéi u, chét tc ché topoisomeraza, procarbazin, mitoxantron, phl'xc. hop phéi tri platin, chit
diéu bién d4p tmg sinh hoc va chit ttc ché ting trudng, cac chit diéu tri bénh hormon/khéng
hormon, va yéu t6 ting truéng sinh huyét. Theo cac phuong an khéc hogic cc phuong én bd
sung, chét didu tri bénh 1a taxol, bortezomib hodc c& hai. Theo cac phuong an khac hodc céc
phuong 4n b sung, duge pham duoc st dung két hop véi liéu phap b sung, Theo cac phuong
4n khac hodc c4c phuong én bd sung, lidu phap bd sung 13 xa tri, héa trj hodc két hop ca hai liéu
phép nay. Theo cac phuong an khac hodc cac phuong an b6 sung, duge phim nay chira mubdi

duge dung ctia hop chét c6 cong thirc 1.

Theo céc phuong 4n khac hodc cac phuong 4n bd sung, enzym bi e ché it nhét 1
khoang 1%. Theo cac phuong an khac hodc cdc phuong dn bd sung, enzym bij trc ché it nhét
1a khoang 2%. Theo céc phuong an khac hodc cac phuong an b sung, enzym bij tc ché it nhét
~ 1a khoang 3%. Theo céc phuong 4n khac hodc cic phuong an bd sung, enzym bi trc ché it nhat
14 khoang 4%. Theo cac phuong an khac hoéc céac phuong 4n bd sung, enzym bi tc ché it
nhét khoang 5%. Theo céc phuong 4n khéc hodc cac phuong an bd sung, enzym b1 uc che 1t
nhét 14 khoang 10%. Theo c4c phuong an khéc hogc cac phuong dn bd sung, enzym bi tc che
it nhit 1 khoang 20%. Theo cc phuong an khac hodc cac phuong an bd sung, enzym bi tic
ché it nhét 1a khoang 25%. Theo c4c phuwong 4n khéc hogc cac phuong é4n bb sung, enzym bi
{rc ché it nhét 1a khoang 30%. Theo cic phuong 4n khéac hodc cac phuwong 4n bd sung, enzym
bi tic ché it nhét 14 khoang 40%. Theo cac phuong an Khac hoic cac phuong 4n bd sung, enzym
bi trc ché it nhét 13 khoang 50%. Theo céc phuong an khac hodc cac phuong an bd sung
enzym bi tc ch it nhét 1a khoang 60%. Theo cac phuong an khac hofic céc phuong 4n bd
sung enzym bj tc ché it nhét 1a khoang 70%. Theo cac phuong 4n khic hodc cc phuong an
b sung, enzym bi {rc ché it nhéit 1a khoang 75%. Theo cc phuong an khac hodc cac phuong
4n bd sung, enzym bi tic ché it nhét 13 khoang 80%. Theo cac phuong 4n khac hodc cac phuong
4n bd sung enzym bi e ché it nhét 1 khoang 90%. Theo c4c phuong an khéc hodc cac phuong

4n bo sung enzym bi (rc ché gan nhu hoan toan.

Theo céc phuong an khac hoaﬁc cac phuong én bd sung, luong hop chit ¢6 cong thirc
I nim trong khoang ttr 0,001 dén 1000mg/kg thé trong/ngay. Theo cac phuong an khac hodc
cac phuong an b sung, luong hop chét c6 cong thirc I nim trong khdéng tir 0,5 dén S50mg/kg
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thé trong/ngdy. Theo cic phuong 4n khac hodc cac phuong an bd sung, lwong hop chét c6
cong thirc I nim trong khoang tir 0,001 dén 7g/ngdy. Theo cac phuong an khéc hodc cc
phuong an bd sung, Iuong hop chét c6 cong thirc I nim trong khoang tir 0,01 dén 7g/ngay. Theo
cac phuong 4n khac hodc cac phuong an bd sung, lwong hop chét c6 cong thirc I nam trong
khoéang tir 0,02 d&n 5g/ngiy. Theo cac phuong an khac hodc cac phuong én bd sung, luong
hop chét ¢6 cong thirc I ndm trong khoang tir 0,05 dén 2,5g/ngay. Theo cac phuong an khac
hodc cac phuong 4n b sung, lugng hop chét c6 cong thirc I nim trong khoang tir 0,1 dén
1g/ngay.

Theo céc phuong én khac hodc cc phuong én bb sung, mite liéu lugng thip hon gidi
han dudi ctia khoang néu trén co6 thé 13 qua 0. Theo céc phuong an khic hodc cac phuong dn
bd sung, mirc liéu lugng cao hon gi6i han trén ctia khoang néu trén c6 thé duoc yéu cau. Theo
céc phuong an khac hodc cac phuong 4n bd sung, hop chat ¢ cong thire I duge sir dung trong
mdt liéu don, mot 14n mdi ngay. Theo cac phuong 4n khéac hodc cac phuong én bd sung, hop
chét c6 cong thirc I duge st dung trong nhiéu lidu, nhidu hon mot 14n mbi ngay. Theo cic
phuong an khéc hodc céac phu:ohg an bd sung, hop chit c6 cong thirc I duge sir dung hai lin
mdi ngdy. Theo cac phuong an khac hodc cac phuong an bé sung, hop chit c6 cong thirc
I duoc st dung ba 1an mdi ngdy. Theo cac phuong an khéc hodc cic phuong an bd sung, hop chét
c6 cong thirc I duoc sur dung bbn 1an mbi ngay. Theo cac phudng an khac hodc cac phuong

4n bd sung, hop chét ¢ cong thire I duge st dung nhiéu hon bdn lin mi ngay.

Theo mot sb phuong an, ca thé bi r6i loan qua trung gian Trk 1a dong vat c6 vii. Theo cac
phuong an khéc hodc cac phuong an bd sung, c4 thé nay 1a nguoi. Theo mét sb phuong 4n, duge
phim chira hop chét c6 cong thirc I duoc st dung két hop véi liéu phap b6 sung. Theo céc
phuong an khéc hodc cac phuong an b6 sung, ﬁéu phap bd sung la xa tri, Héa tri hoac két hop ca
hai liéu phép nay. Theo cac phuong an khac hodc cdc phuong an bd sung, dugc phém chira hop
chét c6 cong thire I dugc st dung két hop voi it nhét mét chét didu tri bénh. Theo cic phuohg
&n khac hofic céc phuong 4n bb sung, chét didu trj bénh d&qc chon tir nhém bao gdm chét gy
ddc t& bao, chét chéng hinh thanh mach va chét chéng tao khdi u.

Theo cac phuong an khéc hodc cac phuong én bd sung, chit chdng tao khéi u duoe
chon tir nhém bao gdm chét alkyl hoa, chit chéng chuyén héa, epidophyllotoxin; enzym
chéng tao khdi u, chét trc ché topoisomeraza, procarbazin, mitoxantron, phitc hop phdi tri
platin, chét didu bién dap tng sinh hoc va chét trc ché tang trudng, cac chit diéu tri bénh
hormon/khang hormon, va yéu td ting truéng sinh huyét.
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Theo céc phuong an khéc hodc cac phuong an bd sung, chét diéu tri bénh duogc chon
tfir taxol, bortezomib hodc ca hai. Theo mdt s6 phuong 4n, rdi loan qua trung gian Trk duge
chon tir nhém bao gdm bénh viém, bénh 1ay nhiém, 161 loan ty mién, dot quy, chimg thiéu
mau cuc bd, rdi loan tim, rdi loan than kinh, 1di loan tao xo, rdi loan ting sinh, 11 loan siéu
tang sinh, r&i loan siéu ting sinh khong phai ung thu, khdi u, bénh bach cau, khdi u, bénh ung
thu, caxinom, bénh chuyén héa, bénh 4c tinh, chimg t4i phét hep mach, bénh vay nén, chimg
x0 vita dong mach, bénh viém khdp dang thép, bénh viém xuwong khdp, suy tim, dau man tinh,

dau than kinh, khd mit, glucém géc déng va glucdm goc rong.

Theo c4c phuong an khac hodc cac phuong an bd sung, rdi loan qua trung gian Trk 14
bénh viém. Theo cac phuong an khac hodc cc phuong an bd sung, rdi loan qua trung gian Trk
Ia bénh siéu ting sinh. Theo cac phuong 4n khéc hoc cac phuong 4n bd sung, rdi loan qua
trung gian Trk dugc chon tir nhém bao gdm khéi u, bénh bach cau, u 4c tinh, bénh ung thu,
caxinom va bénh 4c tinh. Theo cdc phuong an khac hodc cac phuong an bd sung, bénh ung thu
13 ung thur nio, ung thur vii, ung thu phdi, ung thu budng trimg, ung thu tuyén tuy, ung thu tuyén
tién 1idt, ung thu than, ung thu dai truc trang hodc bénh bach cau. Theo c4c phuong én khac
hoac céac phuong an bd sung, 151 loan tao xo 13 bénh ciing da, viém da co, luput hé théng, viém
khép dang thép, xo gan; tao seo 101, viém k& than hodc xo hda phdi. Theo cac phudng an khac
hoéc cac phuong an bd sung, mot lugng hitu hiu ctia duge phém chira mudi duoc dung ctia hop

chét c6 cong thire I duge st dung.

Theo mét s6 phuong én, sing ché @ cap dén phuong phap lam suy giam, trc ché su
tiing truéng clia hodc tidu diét & bao ung thu bao gdm bude cho té bao nay tiép xtic véi mot
luong cua duge phém hitu hiéu dé 1am suy giam, tc ché s{r ting trudng ctia hodc tiéu diet
t& bao ndy, duoc phim nay chira hop chét ¢6 cong thirc T hogc mudi, solvat, dang da hinh,

este, chat hd bién hoc tién duge chat duge dung ctia no.

Theo mdt sé phuong an, sang che dé cap dén viéc st dung hop chat c6 cong thic I
hodc r_nuéi, solvat, dang da hinh, este, chat 1_16 bién hodc tién duoc chat duge dung ctia n6 dé bao
ché duoc phdm dé 1am suy gidm va/hodc {rc ché su ting truéng cua hodc tiéu diét t& bao

ung thu.

Theo mét s6 phuong 4n, t bao ung thu bao gdm té bao ung thu ndo, v, phdi, budng
trémg, tuy, tuyén tién lit, than, hogc dai tryc trang. Theo cac phuong 4n khac hodc cac phuong

4n bd sung, dugc phém nay duge dung voi it nhét mot chét diéu tri bénh. Theo cic phuong an
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khac hodc cac phuong an bd sung, chét diéu trj bénh 13 taxol, bortezomib hodc ca hai. Theo cac
phuong an khac hodic cac phuong 4n bd sung, cht didu tri bénh duoc chon tir nhém bao gdm
chét gay doc té bao, chét chbng hinh thanh mach va chét chdng tao khdi u. Theo cac phuong
an khac hoéc cac phuong an bd sung, chit chéng tao khdi u dugc chon tir nhém bao gdm chit
alkyl hoa, chéng chuyén héa, epidophyllotoxin; enzym chdng tao khéi u, chét Gc ché
topoisomeraza, procarbazin, mitoxantron, phtrc hop phdi trf platin, chét didu bién dép tmg sinh
hoc va chét tic ché ting trudng, cac chét didu tri bénh hormon/khéng hormon, va yéu 6 tang
truong sinh huyét.

Theo mét sb phuong 4n, t€ bio ung thu bi lam suy giam. Theo‘ cac phuong an khéc
hodc céc phuong an bd sung, 1% té bao ung thu bi lam suy giam. Theo cac phuong 4n khac
hodc cac phuong an bd sung, 2% té bao ung thu bi 1am suy gidm. Theo céc phuong an
khéc hoic cac phuong 4n bd sung, 3% t& bao ung thu bi 1am suy giam. Theo cic phuwong 4n
khac hodic cc phuong 4n bd sung, 4% té bao ung thu bi lam suy giam. Theo cdc phuong én
khac hodc cac phuong 4n bd sung, 5% té bao ung thu bi 1am suy gidm. Theo cac phuong
an khéc hodic cc phuong 4n bd sung, 10% t€ bao ung thu bi 1am suy giam. Theo céc phuong
an khac hodc cac phuong an bd sung, 20% t& bao ung thu bi 1am suy giam. Theo cac phuong
4n khéac hoiic céc phuong 4n bd sung, 25% té bao ung thu bi lam sﬁy giam. Theo céc phuong
an khéc hodic céc phuong 4n bd sung, 30% t€ bao ung thu bi 1am suy giam. Theo céc phuong
an khac hoZaé cac phuong 4n bd sung, 40% t€ bao ung thu bi 1am suy giam. Theo cac phuong
an khac hodc cac phuong an bd sung, 50% té bao ung thu bi lam suy giam. Theo cic phuong
an khac hodc cac phuong an bb sung, 60% té bao ung thu bi lam suy giam. Theo cdc phuong
&n khac hoic cac phuong 4n bd sung, 70% t& bao ung thu bi 1am suy glam Theo cac phuong
4n khac hodc cac phuong an bd sung, 75% té bao ung thu bi lam suy giam. Theo cac phuong
4n khac hodc cac phuong 4n bb sung, 80% t& bao ung thu bi lam suy giam. Theo cac phuong
4n khéc hodic cic phuong &n bd sung, 90% té bao ung thu bi 1am suy giam. Theo céc phuong
an khéc hoiic céc phuong 4n b sung, 100% té bao ung thu bj 1am suy giam. Theo cac phuong

4n khéc hoiic cac phuong 4n bd sung, hiu nhu toan bd té bao ung thw bi lam suy giam.

Theo mét sb phuong an, & bao ung thur bi tiéu diét. Theo cac phuong an khac hoéc cac
ﬁhutdhg an bd sung, 1% té bao ung thu bi tiéu diét. Theo cic phuong an khac hodc cac
phuong an bd sung, 2% té bao ung thu bi tiéu diét. Theo c4c phuong 4n khéc hodc cz’ic; phuong
4n bd sung, 3% t& bio ung thr bi tiéu diét. Theo céc phuong én khéac hofic cac phudng an bd

sung, 4% & bao ung thu bi tiu diét. Theo cac phuong an khac hogc cac phuong 4n bd sung,
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5% t& bao ung thu bi tiéu diét. Theo cac phuong an khac hozc cic phuong an bd sung, 10%
t& bao ung thu bi tiéu diét. Theo céc phuong 4n khac hodc cac phuong an bd sung, 20% té
bao ung thu bi tiéu diét. Theo cac phuong én khac hodc céc phuong an bd sung, 25% té bao
ung thu bi tiéu diét. Theo cac phuong an khic hojc cac phuong 4n bd sung, 30% té bao ung
thu bi tiéu diét. Theo cac phuong an khac hodc cac phuong an bd sung, 40% té bao ung thu
bi tiéu diét. Theo cac phuong an khéc hodc céc phuong an b sung, 50% té bao ung thu b
tidu diét. Theo cac phuong 4n khéc hodc cac phuong 4n b sung, 60% té bao ung thur bj tiéu
diét. Theo cdc phuong 4n khac hodc cac phuong an bd sung, 70% té bao ung thu bi ti€u diét.
Theo cac phuong 4n khac hodc cac phuong an bd sung, 75% té bao ung thu bi tidu diét. Theo
céac phuong an khac hodc cac phuong an bd sung, 80% té bao ung thu bi tiéu diét. Theo cac
phuong an khac hodc cac phuong an b sung, 90% té bao ung thu bi tiéu diét. Theo cac
phuong an khac hodc cac phurong an bd sung, 100% té bao ung thu bi tidu diét. Theo cac phwong

4n khac hoiic céc phuong 4n bd sung, hu nhu toan bd t€ bao ung thu bi tiéu diét.

Theo cic phuong 4n khac hodc cac phuong an b sung, sy ting trudng clia t€ bao ung
thu bi (tc ché. Theo cac phuong 4n khéc hodc cac phuong dn bb sung, su ting trudng clia té
bao ung thu bi trc ché khoang 1%. Theo cac phuong 4n khac hogc cac phuong an bd sung,
sy ting truong cia té bao ung thu bi e ché khoang 2%. Theo cac phuong an khéc hogc cic
phuong an bd sung, su ting trudng cla té bao ung thu bi rc ché khoang 3%. Theo céc
phuong 4n khac hogc cac phuong an bd sung, su ting trudng clia t& bao ung thur bj trc ché
khoang 4%. Theo céac phuong an khac hodc céc phuong an bd sung, su ting tfu()rng ctia t& bao
ung thu bi tic ché khoang 5%. Theo cac phuong an khac hogc cac phuong an b sung, su
ting trudng cua té bao ung thu bi tc ché khoang 10%. Theo c4c phuong an khéc hoac céc
phuong 4n bd sung, sur ting trudng clia t& bao ung thu bi e ché khoang 20%. Theo céc phuong
an khéc hodc cac phuong an b6 sung; sy ting trudng cua té bao ung thu bi trc ché khoang
25%. Theo cac phuong an khac hodc cac phuong én b6 sung, su tang trtiéng cla té bao ung
thu bi tc ché khoang 30%. Theo c4c phuong an khac hodc cac phuong an bb sung, su ting
trudng ciia té bao ung thu bi trc ché khoang 40%. Theo cac phuong an khéc hodc cac phuong
4n bd sung, sy tang truéng clia t& bao ung thu bi Gc ché khoang 50%. Theo céc phuong 4n khac
ho&c cac phuong an bd sung, su ting trudng clia t& bao ung thur bi tc ché khoang 60%. Theo
cac phuong an khac hodc cac phuong an bd sung, su ting trudmg clia t& bao ung thu bi tc
ché khoang 70%. Theo cac phuong an khéc hodc cac phuong an bd sung, s ting trudng cua 8

bao ung thu bi trc ché khoang 75%. Theo c4c phuong an khac hodc cdc phuong an bd sung,
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s ting trudng ciia té bo ung thu bi tic ché khoang 80%. Theo c4c phuong an khac hodc cac
phuong an bd sung, su ting truéng clia té bao ung thu bi rc ché khoang 90%. Theo céac
phuong an khac hodc cac phuong an bd sﬁng, su ting trudng cua t& bao ung thu bi e ché
khoang 100%. Theo cac phuong an khac hodc cac phuong éan b6 sung, duoc pham chira mubi

duge dung cta hop chét c6 cong thirc I duge ding.

Theo mét sb phuong 4n, sang ché dé cap dén phuong phap dilu tri hogc phong ngira
bénh ting sinh & c4 thé bao gdm budc cho ca thé ndy dung mdt lueng hiru higu cia duge
phém chira hop chét c6 cong thire I hogic mudi duoc dung, solvat, dang da hinh, este, chit hd

bién ho#c tién dugc chat cia no.

Theo mdt s& phuong 4n, séng ché @& cap dén viéc str dung hop chét c6 cong thic T
hodc mudi, solvat, dang da hinh, este, chét hd bién hoc tién duoc cht dugc dung ciia nd dé bao

ché duge phdm dé diéu tri hosc phong ngira bénh tang sinh.

Theo mét sé phuong 4n, bénh ting sinh 13 bénh ung thu, bénh véy nén, chimg ti phat
hep mach, bénh tu mién, hoiic chimg xo vita ddng mach. Theo cac phuong 4n khac hogc cac
phuong 4n bd sung, bénh ting sinh 1a bénh siéu tang sinh. Theo cac phuong 4n khac hogc céc
phuong &n bd sung, bénh ting sinh dugc chon tir nhém bao gdm khéi u, bénh bach cau, uac tinh,
bénh ung thu, caxinom va bénh 4c tinh. Theo cac phuong 4n khéc hodc cac phuong 4n bd sung,
bénh ung thu 1& ung thu ndo, ung thu vii, ung thu phdi, ung thu budng trimg, ung thu tuyén tuy,
ung thu tuyén tién liét, ung thu thin, ung thu dai true trang hodic bénh bach cau. Theo cic
phuong 4n khac hodc cac phuong an bd sung, rbi loan tao xo 1a bénh cing da, viém da co,
luput hé théng, viém khép dang thAp, xo gan, tao seo 16i, viém k& thin hodc xo hda phdi. Theo
cic phuong an khac hodc cac phuong an bd sung, bénh ung thu 13 ung thu ndo, ung thur v, ung
thu phdi, ung thu budng trimg, ung thu tuyén tuy, ung thu tuyén tién liét, ung thu thin, ung
thu dai truc trang hodc bénh bach cau. Theo cac phuong 4n khac hodc cac phuong an bd
sung, bénh ung thu 1a ung thur néo hodc caxinom vo tuyén thuong than. Theo cc phuong 4n
khéc hoac cac phuong 4n bd sung, bénh ung thu 13 ung thu vit. Theo cac phuong an khac hoac
cac phuong 4n bd sung, bénh ung thu 13 ung thur budng trung Theo cac phuong an khac hodc
cac phuong an b sung, bénh ung thu 1& ung thur tuyén tuy. Theo céc phucmg an khac hodc cac
phuong an b sung, bénh ung thu 1& ung thu tuyén tién liét. Theo cac phuong 4n khéc hodc cac
phuong an b6 sung, bénh ung thu 13 ung thu thén. Theo cac phuong dn khéc hodc cac phuong
4n bd sung, bénh ung thu 12 ung thu dai tryc trang. Theo cac phuong an khac hodc céc phuong
4n b sung, bénh ung thu 13 bénh bach cau dong tiy. Theo cac phuong an khac hodc céc phuong
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4n bd sung, bénh ung thur 13 u nguyén bao dém. Theo cac phuong an khac hodc céc phuong an
bd sung, bénh ung th lau lymphd c6 nang. Theo cac phuong an khac hodc cac phuong an
bd sung, bénh ung thu 1a bénh bach ciu cip tinh tién B. Theo cac phuong 4n khac hoac
cac phuong an bd sung, bénh ung thu 1a bénh bach cau dong lymphd B man tinh. Theo
cac phuong an khac hodc cac phuong an bd sung, bénh ung thu 14 u trung biéu md. Theo
c4c phuong an khac hodc céc phuong an b6 sung, bénh ung thu 13 ung thu dong té bao
nho.

Theo mét s6 phuong an, duge phim chira hop chét c6 cong thire I dugc sir dung két
hop véi liéu phap bd sung. Theo céc phuong 4n khac hodc cac phuong 4n bd sung, liéu
phép b sung nay 1a xa tri, héa tri hoic két hop ca hai liéu phap. Theo cdc phuong an khac
hodc céc phuong an bd sung, duoc phdm chita hop chét c6 cong thirc I dugc st dung két
hop v6i it nhat mdt chit diéu tri bénh. Theo cac phuong n khac hogc céc phuong én bd
sung, chit didu tri bénh duge chon tir nhém bao gdm chét gay doc té bao, chfc”'lt chéng hinh
thanh mach va chét chéng tao khdi u. Theo cac phucmg an khécbhoéc céc phuong an bd
sung, chit chbng tao khéi u duge chon tir nhém bao gém chit ‘alkybl héa, cﬁéng chuyén héa;
epidophyllotoxin; enzym chéng tao khdi u, chit Grc ché topoisomeraza, procarbazin,
mitoxantron, phirc hop phéi tri platin, chét diéu bién dap tmg sinh hoc va chét trc ché ting
trudng, cac chit diéu tri bénh hormon/khang hormon, va yéu td ting trudng sinh huyét.
Theo cdc phuong an khac hodc cac phuong an bd sung, chét diéu tri bénh du:gc‘ chon tu
taxol, bortezomib hodc ca hai. Theo mot s6 phuong 4n, dugc phim nay duoc dung qua
dudng miéng, trong ta trang, ngoai dué‘ng tiéu hoa (bao gdm trong tinh mach, dudi da,

trong co, trong mach hodc bang cach truyén), ding cuc bd hodc qua tryc trang.

Theo céc phuong an khac hodc cac phuong an bd sung, luong hop chit c6 cong
thitc T nim trong khoang tir 0,001 dén 1000mg/kg thé trong/ngay. Theo céc phuong an khac
hoc cac phuong 4n b6 sung, luong hop chit c6 cong thirc I ndm trong khoang tir 0,5 dén
50mg/kg thé trong/ngdy. Theo cac phuong an khac hodc cac phuong an bd sung, luong
hop chét c6 cong thic I nim trong khoang tir 0,001 dén 7g/ngay. Theo cac phuong an
khéac ho#c cac phuong an bd sung, luong hop chét ¢6 cong thire nim trong khoang tir
0,01 dén 7g/ngay. Theo cac phuong 4n khéc hodc cac phuong an bé sung, luong hop chit
¢6 cong thirc I ndm trong khoang tir 0,02 dén 5g/ngay. Theo cac phuong an khéc hodc céc
phuong an bd sung, lugng hop chét c6 cong thirc I ndm trong khc;éng tir 0,05 dén 2,5g/ngdy.

Theo c4c phuong an khac hodc cac phuong an bd sung, luqng hop chét c6 cong thire I nim
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trong khoang tir 0,1 dén 1g/ngay. Theo céc phuong an khac hodc cc phuong 4n bd sung,
mire lidu Iuong thdp hon giéi han dudi cta khoang néu trén c6 thé 1a qué di. Theo cc
phuong an khac hodc cac phuong an bd sung, mirc liéu luong cao hon gi6i han trén cua

khoang néu trén c6 thé duoc yéu cau.

Theo c4c phuong an khac hodc cac phuong an bd sung, hop chét c6 cong thirc 1
duge st dung trong lidu don, mdt 1dn m3i ngay. Theo cac phuong an khéc hogc cac phuong
4n bd sung, hop chét c6 cong thirc I duge sit dung trong nhiéu 1idu, nhidu hon mét lan
mdi ngay. Theo cac phuong an khac hodc cac phuong an bd sung, hop chit c6 cong
thite T duoc st dung hai 1dn m3i ngay. Theo céc phuong an khac hodc cac phuong an bb
sung, hop chét c¢6 cong thire I dugc sir dung ba 1an m&i ngay. Theo cac phuong an khac hodc
cac phuong 4n b sung, hop chét c6 cong thirc I duoc st dung bbn 14n m&i ngay. Theo céc
phuong an khac hodc cac phuong an b sung, hop chit c6 cong thirc I duge st dung nhiéu
hon bén 1in m&i ngay. Theo mét s6 phuong 4n, cé th8 méc bénh tang sinh 1a dong vt co
v Theo cac phuong an khéc hodc cac phuohg 4n bd suﬁg, c4 thé nay Ia ngu(‘ﬁ. Theo céc
phuong an khac hodc cac phuong an bd sung, mdt luong hiru hiéu ctia duoc phém chira

mudi duge dung ctia hop chét c6 cong thirc I dugce st dung.

Theo mét s6 phuong 4n, sang ché d& cap dén phuong phap didu tri hoic phong
ngira bénh viém & c4 thé bao gdm budc cho ca thé nay ding lugng hitu hi¢u ctia duge
phém chira hop chét ¢ cong thuc I hodc mubi, solvat, dang da hinh, este, chét hd bién

hoic tién duge chat dugc dung ctia no.

Theo mdt s6 phuong 4n, séng ché @& cép dén viéc sir dung hop chét ¢6 cong thirc I
hodic mudi, solvat, dang da hinh, este, chét hd bién hoc tién dugc cht duge dung ctia né dé bao

ché dugc phim dé diéu tri hodc phong ngira bénh viém.

Theo c4c phuong an khac hodc cdc phuwong an bd sung, bénh viém dugc chon
t bénh viém man tinh, viém khép dang thip, bénh Iy khép cot sdng, viém khép thong
phong, viém xuong khép, viém khép ltra tudi thiéu nién, thip khorp céap, viém khép dudng
rudt, viém khdp bénh ly than kinh, viém khép vy nén, viém khép sinh mu, chimg xo
vita ddng mach, luput ban do hé théng, viém dudng rudt, hoi chimg rudt kich thich, viém
loét dai trang, viém thuc quan do trao ngugc, bénh Crohn, viém da day, bénh hen, di img,
héi chimg suy 1iét h hip, viém tuy, bénh phéi tic nghén man tinh, xo héa phéi, bénh vy

nén, cham ho#c bénh ciimg da. Theo mot sé phuong an, dugc phém chtra hop chét ¢6
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cong thirc dwoc sir dung két hop véi liéu phép bd sung. Theo cac phuong 4n khac hodc
cac phuong an b6 sung, dugc phim chira hop chit c6 cong thirc duge sit dung két hop véi
it nhAt mot chit diéu tri bénh. Theo mot ) phuong an, dugc phém nay duoc dung qua
dudng miéng, trong ta trang, ngoai duong tiéu hda (bao gdm trong tinh mach, dudi da,

trong co, trong mach hodc bang céach truyén), diing cuc bd hodc qua truc trang.

Theo cac phuong an khac hodc cac phuong an bd sung, lugng hop chét cd cong
thirc I nim trong khoang tir 0,001 dén 1000mg/kg thé trong/ngay. Theo c4c phuong an khac
hodc cac phuong an bd sung, lwong hop chét ¢ cong thirc I nim trong khoang tit 0,5 dén
50g/kg thé trong/ngay. Theo cac phuong an khac hogc cac phuong an bd sung, hrong hop
chét c6 cong thic I nim trong khoang tir 0,001 dén 7g/ngay. Theo céc phuong an khéc
hodc céac phuong an bb sung, lugng hop chét c6 cong thirc I nim trong khoang tir 0,01 dén
7g/ngay. Theo céc phuong an khéc hodc cac phuong an bd sung, lugng hop chét ¢6 cong
thirc I ndm trong khd_éng tir 0,02 dén Sg/ngay. The;o cic phuong 4n khac hodc cac phuong
4n bd sung, luong hop chét c6 cong thue I nim trong khoang tit 0,05 dén 2,5g/ngay. Theb
cac phuong an khac hogc cac phuong an bd sung, lugng hop chét ¢6 cong thirc I nam trong
khoang tir 0,1 dén 1g/ngay. Theo céc phuong 4n khéc hogc cac phuong an bb sung, muc
lidu luong thp hon giéi han dudi ciia khoang néu trén co thé 1a qua du. Theo cac phuong
an khac ho#c cac phuong an bd sung, muc lidu ludng cao gidi han trén ctia khoang néu trén

c6 thé duge yéu cau.

| Theo céc phuorng 4n khac hodc cac phuong dn b6 sung, hop chit co céﬁg thtre 1
duoc st dung trong liéu don, mot 14n mdi ngay. Theo cac phuong an khac hodc cac
phuong an b sung, hop chét c¢6 cong thirc 1 duge sir dung trong nhiéu lidu, nhiéu hon
mot 1An mdi ngdy. Theo cac phuong an khic hodc cdc phuong an bd sung, hop chét ¢6
cong thire I dugce st dung hai 14n m&i ngay. Theo céc phuong an khac ho#c cac phuong
4n bd sung, hop chét ¢6 cong thirc T dugc st dung.ba 14n mdi ngay. Theo céc phuong an
khac hodc cac phuong an bd sung, hop chét c6 cong thire I dugce sir dﬁng bdn 14n mdi ngay.
Theo chc phuong an khac hodc cac phuong an b sung, hop chét c6 cong thuc I duge s
dung nhidu hon bén 1An mBi ngdy. Theo mdt s phuong an, c4 thé méc bénh viém 1a dong
vét ¢6 vi. Theo cac phuong an khéc hodc cac phuong an bd suhg, c4 thé nay 1a ngudi. Theo
* céc phuong an khac hodc cac phuong an bd sung, mot lugng hitu higu ctia dugc phém chira

mudi duoc dung ctia hop chét c6 cong thirc I dugc stt dung.

Theo mét s6 phuong 4n, sing ché mé ta phuong phap diéu tri hodc phong ngira bénh
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ung thur & c4 thé bao gdm viéc cho ca thé ding Iwong hitu hiéu ctia ché phdm chtra hop chit
c6 cong thure I hodc mudi, solvat, dang da hinh, este, chit h3 bién hoic tién duogc chét duoc

dung cua nd.

Theo mot sb phuong 4n, sang ché mé t& viée sir dung hop chét c6 cong thire I'hogic
mudi, solvat, dang da hinh, este, chit hd bién hoic tidn duoc chét duoc dung ctia nd d8 bao ché

duoc phim dé didu tri hodc phong ngira ung thu.

Theo céc phuong an khéc hodic céc phuong 4n b sung, ung thu 14 ung thur nfio, ung
thu v, ung thu phdi, ung thu budng trimg, ung thu tuyén tuy, ung thu tuyén tién liét, ang thu thén,
ung thu dai truc tre‘ing hoic bénh bach cau. Theo cac phuong an khic hodc cac phuong an bd
sung, rbi loan qué trinh tao xo & bénh cimg da, viém da co, luput hé théng, viém khép dang
thép, xo gan, su tao thanh seo 181, viém k& than hodic xo hoa phdi. Theo cic phuong an khéc
hoic cac phuong 4n bd sung, ung thu 13 ung thu ndo, ung thur vii, ung thu phéi, ung thu budng
tring, ung thu tuyén tuy, ung thu tuyén tién liét, ung thu than, ung thur dai truc trang hogc bé¢nh
bach cau. Theo cac phuong 4n khac hogc céc phuong an bd sung, ung thu 13 ung thw ndo hodc
caxinom vo tuyén thuong thin. Theo cac phuong an khac hodc cdc phuong én b6 sung,
ung thu 13 ung thu vi. Theo cac phuong an khéc hodc cac phuong an bd sung, ung thu la
ung thu budng trimg. Theo c4c phuong n khéc hogc cac phuong én bd sung, ung fhu 1a ung
thur tuyén tuy. Theo cac phuong an khac hodc cic phuong 4n bd sung, ung thu 14 ung thu tuyén
tién liét. Theo cac phuong 4n khéc hodc cac phuong an b6 sung, ung thur 13 ung thu thin. Theo
cac phuong an khac hodc cac phuong an b sung, ung thu 13 ung thu dai truc trang. Theo cac
phuong an khéc hodc cac phuong an bd sung, ung thur 13 bénh bach cﬁu‘dbng tiy. Theo cac
phuong an khac hodc cac phuong an bd sung, ung thur 1 u nguyén bao dém. Theo cac phuong
4n khac hodic céc phuong 4n b sung, ung thu 13 u lymph ¢6 nang. Theo cac phuong 4n khéc
hoic cac phuong 4n bd sung, ung thu 14 bénh bach cAu 4c tinh tién B. Theo cac phuong an
khac hodc cac phuong an b sung, ung thu 1a bénh bach cau dong lymphd B man tinh. Theo
cac phuong an khac hogc cac phuong an bd sung, ung thu 13 u trung biéu md. Theo céc

phuong 4n khac hodc céc phuong an b sung, ung thu 1a ung thur d(‘)ng t& bao nho.

Theo mét sb phuong 4n, ché pham chira hop chét ¢6 cong thL’rc I duc,ré str dung két
hop véi liéu phép bd sung. Theo cac phuong 4n khac hoéc céc phuong an bd sung, tri lidu bd
sung 1 xa tri, hda tri hogc két hop ca hai. Theo céc phuong an khéc hodc céc phuohg anbd Sung,
ché phém chita hop chit c6 cong thitc T duoc st dung kéthop véi ft nhét mot chat diéu tri bénh.

Theo céc phuong an khac hofic cac phuong n bd sung, chét diéu tri bénh dugc chon tir nhém
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bao g6m chét gay doc té bao, chét chéng hinh thanh mach va chét chéng tao khdi u. Theo
cac phuong an khac hodc cac phuong an bé. sung, chét chdng tao khdi u duge chon tir nhém
bao gdm chit alkyl hoa, chéng chuyén héa, epidophyllotoxin; enzym chéng tao khéi u, chét
trc ché topoisomeraza, procarbazin, mitoxantron, phitrc hop phéi tri platin, chét didu bién
dap tmg sinh hoc va chét trc ché ting trudng, céc chét diéu tri bénh hormon/khéng hormon,
va yéu td ting truéng sinh huyét. Theo c4c phuong an khac hodc cac phuong an bd sung, chat
diéu tri bénh duogc chon tir taxol, bortezomib hodc ca hai. Theo mot s0 phuong an, ché phém
duge st dung qua duong miéng, trong ta trang, ngoai duong ti€u hoa (bao gdm trong tinh

mach, duéi da, trong co, trong mach hoic bang cach truyén), khu tra hogic tryc tring,

Theo cac phuong an khac hodc cac phuong an bd sung, lugng hop chét ¢6 cong thire I
ndim trong khoang tir 0,001 dén khoang 1000mg/kg thé trong/ngdy. Theo cac phuong an khac
hodc cac phuong an bd sung, luong hop chit c6 cong thirc I ndm trong khoang tix 0,5 dén
khoang 50mg/kg thé trong/ngay. Theo c4c phuong an khéc hodc cac phuong an bd sung, lugng
hc_}p chit ¢6 cong thite I ndm trong khoang tir 0,001 dén khoang 7g/ngdy. Theo cac phwong
an .kh‘éc hoac cac phuong an bb sung, lugng hop chét c6 cong thirc T ndm trong khoéng tu
0,01 dén khoang 7g/ngay. Theo cic phuong an khéc hodc cac phuong an bd sung, lwong hop
chét c6 cong thirc I nam trong khoang tir 0,02 dén khoang 5g/ngay. Theo cic phuong an khac
hoéc céc phuong an bd sung, lwong hop chat c6 cong thire 1 nim trong khoéng t 0,05 dén
khoang 2,5g/ngay. Theo cac phuong an khéc hodc cac phuong an bd sung, luong hop chét ¢ cong
thirc I ndm trong khoang tir 0,1 dén khoang 1g/ngdy. Theo cac phuong an khac hodc cac
phuong 4n bd sung, mic liéu luong thip hon gidi han dudi ctia khoang néu trén ¢6 thé 1a
qua d0. Theo cac phuong an khéc hodc cac phuong an bd sung, mirc lidu lugng cao gidi han trén

ctia khoang néu trén cd the dugc yéu cau.

Theo cac phuong an khac hodc cac phuong an b sung, hop chit c6 cong thirc I dugc
st dung trong mét liéu don, mot 1An mdi ngay. Theo c4c phuong én khéc hodc cac phuong
&n bd sung, hop chét ¢6 cdng thie I duge str dung trong nhiéu liéu, nhjéu hon mot 1an mdi
ngdy. Theo cac phuong an khac hodc cac phuong an bd sung, hc_rp chit ¢6 cong thirc I duoc
str dung hai 1dn mbi ngay. Theo cac phuong an khéc hodc cac phuong an bd sung, hop chit
¢6 cong thire I duge sir dung ba 1An mdi ngdy. Theo cac phuong én khéc hogc céc phuong 4n bd
sung, hop chét ¢6 cong thire I dugc sir dung bén 14n m&i ngay. Theo cic phub‘ng an khac hodc
cac phuong én bd sung, hop chét c¢6 cong thirc I dugc st dung nhidu hon bén 14n mbi ngay.

Theo mét s phuong 4n, ca thé bi ung thur 14 dong vat ¢6 vii. Theo cac phuong an khac hodc cac
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phuong én b6 sung, c4 thé 13 nguoi. Theo cic phuong én khéc hodc cac phuong 4n b sung,
mdt lugng hitu hi€u cta duge phém chira mudi duge dung cia hop chét c6 cong thirc T duoc

st dung.

Theo mdt s6 phuong 4n, sang ché @ cap dén phuong phép lam giam kich thudc clia
khi u, trc ché su gia ting kich thudc khdi u, 1am gidm sy ting sinh ctia khdi u hodc ngin
nglra su ting sinh ctia khéi u & c4 thé, bao gdm bude cho cé thé nay ding lwong hitu higu ctia
duge phim chira hop chit ¢6 cong thirc T hogc mubi, solvat, dang da hinh, este, chét h§ bién

hodc tién dugc chat duge dung ctia né.

Theo mét s6 phuong 4n, séng ché @& cap dén viéc sir dung hop chét c6 cong thic T
hodic mudi, solvat, dang da hinh, este, chit hd bién hodc tién dugc cht duoc dung ctia nd dé bao
ché duoc phdm d& 1am giam kich thuéc cta khéi u, e ché sy gia ting kich thudc khdi u,

1am gidm sy ting sinh ctia khoi u hodc ngan ngira su ting sinh ctia khoi u.

Theo mdt s6 phuong én, kich thuéc ctia khdi u duoc giam. Theo céc phuong an khac
hotic cac phuong 4n bd sung, kich thudce cuia khéi u duoc 1am giam it nhét 1%. Theo céc phuong
4n khéc hoiic cac phuong 4n bd sung, kich thuée ctia khdi u duge 1am gidm it nhét 2%. Theo
cac phuong 4n khac hodc cac phuong an bd sung, kich thude ctia khéi u dugc 1am giam it
nhét 3%. Theo cic phuong 4n khéc hodc cac phuong an bd sung, kich thuée cua khéi u duge
lam giam it nhit 4%. Theo céc phuong 4n khac hode cic phuong én bb sung, kich thude clia
khdi u duoc 1am gidm it nhét 5%. Theo céc phuong an khac hodc cic phuong én bd sung,
kich thuée cta khdi u duoc lam giam it nhit 10%. Theo cic phuong an khac hodc cac
phuong an b sung, kich thuéc cua khdi u duoc lam giam it nhét 20%. Theo cac phuong dn
khéc hodc cac phuong 4n bd sung, kich thude cta khdi u dugc 1am giam it nhéit 25%. Theo
cac phuong an khac hodc cac phuong an b sung, kich thuéc clia khbi u dugc 1am giam it
nhét 30%. Theo céc phuong 4n khac hodc cc phuong 4n bd sung, kich thuée ctia khéi u
duge 1am giam it nhit 40%. Theo cac phuong 4n khic hodc cée phuong 4n bd sung, kich
thudc ctia khdi u duoc 1am giam it nhét 50%. Theo cac phuong an khac hodc cac phuong dn
bd sung, kich thudc ctia khéi u duoc 1am giam it nhit 60%. Theo cic phuong 4n khac hodc
cac phuong an bd sung, kich thude ctia khéi u dugc 1am gidm it nhit 70%. Theo cac phuong
an khac hodc cac phuong an bd sung, kich thuéc clia khéi u duoc 1am giam it nhat 75%.
Theo cac phuong an khac hodc cac phuong an b sung, kich thude cia khéi u duge lam
giam it nhét 80%. Theo cac phwong 4n khac hogc cac phuong 4n b sung, kich thude cia

khéi u duoc 1am giam it nhit 85%. Theo céc phuong én khéc hodc ce phuong 4n bd sung,
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kich thuéc ctia khdi u dugc 1am giam it nhat 90%. Theo cic phuong 4n khac hodc céc phuong
4n bb sung, kich thudc cta khdi u duoc 1am giam it nhit 95%. Theo cac phuong 4n khac
holic céc phuong 4n bd sung, khdi u dugc tiét trir. Theo mot s6 phuong 4n, kich thuéc ctia
khdi u khong gia ting.

‘Theo mdt s6 phuong 4n, su ting sinh ctia khéi u duge 1am giam. Theo mot s6 phuong
an, sy tang sinh clia khéi u duoc lam giam it nhét 1%. Theo mot sd phuong an, sy tang sinh
ctia khéi u dugc 1am giam it nhit 2%. Theo mdt sb phuong 4n, sy ting sinh cua khéi u
dugc 1am giam it nhét 3%. Theo mét s6 phuong 4n, sur ting sinh clia khéi u duoc 1am gidm it
nhét 4%. Theo mot sd phuong an, sy tang sinh clia khdi u dugc 1am giam it nhét 5%. Theo fnc}t
s6 phuong 4n, su ting sinh cua khéi u duoc 1am giam it nhit 10%. Theo mot s6 phuong én,
su tang sinh cua khéi u duge 1am giam it nhét 20%. Theo mot sb phuong an, su tang sinh
ctia khdi u duoc 1am giam it nhit 25%. Theo mot sb phuong an, su tang sinh cia khéi u duoc
lam giam it nhét 30%. Theo mot s6 phuong 4n, su ting sinh cta khdi u duoc lam giam it
nhét 40%. Theo mot s6 phuong &n, st ting sinh ciia khéi u duge lam giam it nhat 50%. Theo
mét s6 phuong 4n, sy tang sinh ctia khéi u duge 1am giam it nht 60%. Theo mot sb phuong
an, sy tang sinh cta khéi u duge 1am .giém it nhat 70%. Theo mdt sb phuohg an, su tang
sinh ctia khéi u duge lam giam it nhat 75%. Theo mot s6 phuong 4n, sy ting sinh cua khbi
u duoc 1am giam it nhit 80%. Theo mét s phuong 4n, su tang sinh ctia khéi u duoc lam
giam it nhit 90%. Theo mot s6 phuong an, sy tang sinh ctia khéi u dugc lam giam it nhét

95%. Theo mdt s& phuong 4n, su ting sinh ctia khdi u duge ngén chin.

| Theo mét sé phuong 4n, ducj‘c phém chira hqp chét ¢6 céhg thite I dugc st duhg két
hop véi liéu phép bd suhg. Theo céc phuong an khac hodc cac phuong an bd sung, liéu phép
bé sung la xa tri, hda tn hodc két hop ca hai liéu phép. Theo cac phuong 4n khac hodc cac
phuong 4n bd sung, dugc phdm chira hop chét c6 céhg thiee I duge sir dung két hop véi it
nhAt mdt chét diéu tri bénh. Theo cac phuong 4n khéc hode cac phuong an bd sung, chét diéu tri
bénh duogc chon tir nhém bao gém chét gay doc té bao, chit chdng hinh thinh mach va chét
chbng tao khéi u. o |

Theo cac phuong an khac hodc cac phuong an bd sung, cht chdng tao khéi u duge chon
tlr nhém bao gdm chét alkyl hoa, chéng chuyén héa, epidophyllotoxin; enzym chéng tao khdi u,
chét tic ché topoisomeraza, procarbazin, mitoxantron, phitc hop phdi tri platin, chét didu bién
“dé4p ung sinh hoc va chét trc ché ting trudng, céc chét diéu tri bénh hormon/khang hormon, va
yéut) tang trudng sinh huyét. Theo c4c phuong 4n khéc hodc cac phuong 4n bd sung, chit diéu
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tri bénh duoc chon tir taxol, bortezomib hodc ca hai. Theo mot sd phuong an, duoc phém nay
duge dung qua dudng miéng, trong ta trang, ngoai dudng ti€u hoéa (bao gdm trong tinh mach,

duéi da, trong co, trong mach hodc bﬁng cach truyén), dung cuc bd hodc qua truc trang.

Theo cac phuong an khac hodc cac phuong én bd sung, lugng hop chat c6 cong
thite I niim trong khoéng tir 0,01 dén 1000mg/kg thé trong/ngay. Theo c4c phuong 4n khac hodc
céc phuong 4n bb sung, luong hop chét c6 cong thirc I nim trong khoang tix 0,5 dén 50mg/kg
thé trong/ngay. Theo cac phuong én khéc hodc cac phuong an bd sung, luong hop chit ¢6
cdng thirc I ndm trong khoang tir 0,001 dén 7g/ngay. Theo cac phuong an khac hodc cac
phuong 4n bd sung, luong hop chét ¢6 cong thirc I ndm trong khoang tir 0,01 dén 7g/ngay.
Theo cac phuong an khac hodc cac phuong dn b sung, luong hop chét ¢6 cong thirc I ndm
trong khoang tir 0,02 &én 5g/ngay. Theo céc phuong n khac hodc c4c phuong an bd sung, luong
hop chét c6 cong thire I nim trong khoang tir 0,05 dén 2,5g/ngdy. Theo cac phuong an khic
hogic céc phuong 4n bb sung, lugng hop chét ¢6 cong thic I nim trong khoang tir 0,1 dé_n
1g/ngay. Theo cac phuohg an khéc hodc cac phuong an bd sung, muc lidu lugng thap hon gi6i
han duéi ctia khoang néu trén co6 thé 14 qua dt. Theo cac phuong 4n khéc hogc céc phuong 4n

b6 sung, mirc licu lugng cao gidi han trén clia khodng néu trén c6 theé duge yéu cau.

Theo cac phuong an khac hodc cac phuong an bo sung, hop chétco cong thuc I dugc
str dung trong mot lidu don, mét 1an mdi ngay. Theo cac phuong 4n khéc hodc cac phuong an
b6 sung, hop chét c6 cong thire I duge sit dung trong nhiéu lidu, nhleu hon mot 1an mdi ngay.
Theo cic phuong an khac hodc cac phuong an bd sung, hop chét c6 cong thirc I dudc st
dung hai 1in m3i ngdy. Theo céc phuong an khac hodc cac phuwong an bd sung, hop cﬁé’; co
cong thirc I duge strdung ba 14n mdingay. Theo céc phuong &n khac hodc che phuong 4n bd sung,
hop chét c6 cong thic I du:orc str dung bén 1an mdi ngay. Theo cac phuorng an khac hoac cac
phuong an bb sung, hop chat cd cong thirc I duge str dung nhiéu hon bdn 14n mbi ngay. Theo
mot s6 phuong &n, ca thé bi ung thur 1 dong vét ¢6 vi. Theo céc phuong dn khic hodc cac phuong
4n bd sung, c4 thé nay 1a ngudi. Theo céc phuong én khac hoa?u‘; cac phuong an b6 sung, mot
hi(_mg httu hiéu cua dugc phérn chira mubi duge dung cﬁé hop chét ¢ cong thitc 1 duoc st
dung.

Theo mot s6 phuong 4n, sing ché @ cap den phuorng phép dé dat duoc hiéu qua &
bénh nhan bao gdm budc cho bénh nhan ndy ding mdt lugng hitu h1eu clia duorc phdm chtra

hop chét c6 cong thirc I hodc mudi, solvat, dang da hinh, este, chit hd b1en hoéc tlen duoc chit

duoc dung ctia nd, trong d6 hiéu qua nay dugc chon tir nhém bao gdm tic ché duge nhiéu bénh
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ung thu khac nhau, cac bénh mién dich, va bénh viém. Theo mdt s6 phuong éan, hiéu qua
ndy 1a e ché dugc cac bénh ung thu khac nhau. Theo cac phuong 4n khac hodc cac phuong
4n bd sung, hiéu qua ndy 13 rc ché dugc cac bénh mién dich. Theo céc phuong an khéc hogc

céc phuong 4n bo sung, hiéu qua nay 1a rc cheé dugce bénh viem.

Theo mét s6 phuong 4n, sang ché @& cap dén viée str dung hop chét ¢6 cong thirc T
hodc mudi, solvat, dang da hinh, este, chét hd bién hoic Vtién duoc cht duge dung cua né dé bao
ché duoc phém d e ché cac bénh ung thu khéc nhau, cac bénh mién dich, va/hodic bénh
viém.

Theo mt s8 phuong &n, duge phim chira hop chét c6 cong thirc I dugc st dung két
hop véi liéu phap bd sung. Theo cac phuong an khéc hodc cac phuong 4n bd sung, liéu phap bd
sung nay 1a xa tri, hoa tri hodc két hop ca hai liéu phap. Theo cac phuong én khéac hodc céac
phuong an bd sung, duoc phém chira hop chit c6 cong thirc I duge st dung két hop voi it
nhit mot chét diéu tri bénh. Theo mot s0 phuong én, dugc phém nay dugc dung qua dudong
miéng, trong t4 trang, ngoai duodng tiéu hda (bao gdm trong tinh mach, dudi da, trong co, trong

mach hodc b%mg cach truyén), diing cuc b hodc qua truc trang.

Theo cac phuong an khac hodc cac phuong an bd sung, lugng hop chét c6 cong thirc
I ndim trong khoang tir 0,001 dén 1000mg/kg thé trong/ngay. Theo cac phuong an khic hogc
c4c phuong 4n bd sung, luong hop chét c6 cong thirc I nim trong khoang tir 0,5 dén 50mg/kg
thé trong/ngay. Theo c4c phuong an khac hodc cac phuong an bd sung, luong hop chét c6 cong
thirc I nim trong khoéng tir 0,001 dén 7g/ngay. Theo cac phuong 4n khéc hogc cac phuong én
bd sung, lwong hop chét ¢ cong thirc I nim trong khoang tir 0,01 dén 7g/ngay. Theo céc
phuong an khac hodc cac phuong an bd sung, luong hop chét c6 cong thirc I nim trong khoéng
tir 0,02 dén 5g/ngay. Theo céc phuong an khéc hodc cac phuong an b sung, luong hop chét
¢6 cong thirc I ndm trong khoang tir 0,05 dén 2,5 g/ngdy. Theo cac phuéng an khac hodc cac
phuong an bd sung, luong hop chét co cong thte I ndm trong khoang tir 0,1 dén 1g/ngdy. Theo
céac phuong 4n khéc hoic cac phuong 4n bd sung, mire liéu lugng thap hon gi6i han dudi ctia
khoang néu trén co6 thé 13 qua di. Theo céc phuong an khac hodc cac phuong an bd sung, mirc

liéu Iuwong cao gi6i han trén ctia khoang néu trén cd the dugc yéu cau.

Theo cac phuong an khéc hodc cac phuong an bd Sung, hop chét c6 cong thire T dugc
str dung trong liéu don, mot 1An mdi ngay. Theo cic phuong 4n khac hodc cac phuong dn bb

sung, hop chat ¢ cong thirc I duge sit dung trong nhiéu lidu, nhidu hon mét 1in mdi ngay.
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Theo cac phuong an khac hodc cac phuong an bd sung, hop chét ¢ cong thirc T duge sir
dung hai 1in m&i ngay. Theo céc phuong &n khac hodc cac phwong 4n bd sung, hop chét cé
c6ng thire I dugc st dung ba 1an mdi ngay. Theo c4c phuong an khac hoeflé cée phuong 4n bd sung,
hép chét c6 cong thirc I duoc sir dung bdn 1dn mi ngdy. Theo céc phuong 4n khéc hodc cie
phuong 4n bd sung, hop chit c6 cong thure I dugce st dljng nhiéu hon bén 1an mdi ngay. Theo
mdt s phuong 4n, ca thé bj ung thu 12 dong vét c6 vii. Theo cac phuong an khac hodc cac phurong
&n bd sung, c4 thé nay 13 ngudi. Theo céc phuong dn khac hodc cac phuong an bd sung, mét
lugng hitu hi€u cua duge phém chira mudi duge dung ctia hgp chét ¢6 cong thire T duoc st

dung.

Theo mdt sé phuong 4n, sang ché dé cap dén quy trinh diéu ché hop chét c6 cong
thire T hodic mubi, solvat, dang da hinh, este, chét h3 bién hoic tién dugc chét duge dung clia nd.
Diéu ché dugc phim c¢6 cong thire I

R

f
1

= R'
R L x‘
@ R .
(;1 "\e ZwCthnacN N)*N =y
% = hoje CHF = x-'i s Q
G= CO;R, CHD, ON, |

3{Q=CHO

J{0=hH

So dd trén 1a con dudng tdng hop chung cho cac hop chét c6 cong thice L, 1T, va IV.
Hop chét trung gian cht chét 3 ¢ thé thu duogc thdng qua phan tng lién hop ctia hop chét
amin vong véi hop chét di vong hai vong 1 chita cac nhém chirc khéc nhau Q. Céc gbe
di vong ndm canh khac nhau trong hop chét c6 cong thirc I dugc dua vao bang phan ting
lién hop, ngung ty, hodc phan tng vong héa tir hop chét 3, Céac hop chét c6 cong thirc
I ¢6 thé duoc didu ché tir hop chét 3 chia gbc aldehyt qua phan ing HEW, thily phén
sau d6 1a phan mg lién hop amit. Trong trudng hop cong thirc IV, thi phan Umg
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Sonogashira vdi hop chét iodo 3 thu dugc hop chit mong mubn.
Vi du thwe hién sang ché
Céc quy trinh thir nghiém

Phd NMR duge ghi trong dung dich CDCl3 va DMSO-ds trong céc 6ng o.d. 5-
mm (Norell, Inc. 507-HP) & nhiét d¢ 30°C va duoc thu thép trén thiét bi Varian
VNMRS-400 & 400 MHz cho 'H. D6 chuyén dich héa hoc (J) 1 so véi tetrametylsilan
(TMS = 0,00 ppm) va dugc trinh bay theo ppm. LC/MS dugc dua vio khdi phd ké bly
ion trén thiét bi FINNIGAN Thermo LCQ Advantage MAX, dong Agilent LC 1200 (cot:
thay quyén YMC (C18, @4,6 x 50 mm, 3 um, 1204, 40°C) vén hanh theo kiéu ion héa
ESI(+); téc d6 chay = 1,0 mL/phtt. Pha dong = axit heptaflobutyric 0,01% (HFBA) va
rugu isopropylic 1,0% (IPA) trong nuéc hodc CH3CN.

Vi du 1: Didu ché hop chét trung gian 1

e (1B0c),0 2
s —————— . e
C ™ teaomar &JNB“
CHLCN

0°C gén nhiét 4o phong, 12 gity

1) -PrMgCl, THE

F F . . =
-780C &n nhigt 46 r
d phong, 1 givy A NaBH,, N
e [ .............. S S LA " H
f 2 MeOH H0 AN
‘)L_“B Nhiet ds _ 0 °C dén nhigt 4o )
NHeC HBos iét do
\_J NHBoo

phong, 2 giv

o
\ / Tt
)

phong,
- 78 °C dén nhigt 4 phong, 2 gir 12 gior

Hop chét trung gian 1: 3-flo-5-(pyrolidin-2-yl)pyridin

Budc A: tert-butyl 2-oxopyrolidin-1-carboxylat

o]

< NBoc

Dung dich chtta pyrolidin-2-on (10,0g, 118mmol) trong CH3;CN (118mL) duoc
bd sung TEA (19,6mL, 141mmol), DMAP (7,18g, 58,8mmol) va (t-Boc)20 (32,7mL,
141mmol) & nhiét 6 0°C. Hon hop phén tmg nay dugc khudy & nhiét 6 trong phong
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qua dém va sau d6 duoc phén chia gitta EtOAc va nuée. Lép hitu co da tach dugc rira
béng dung dich HCI 1N, dung dich NaOH 1N va nudc mudi, dugc 1am kho trén NaxSOs,
duoc loc va cd trong mdi trudong chan khong. Phan cin duoc tinh ché bang phuong phap
sic ky cot trén SiOz (Hex:EtOAc = 1:1) dé thu duogc tert-butyl 2-oxopyrolidin-1-
carboxylat (21,0g, 96%) dudi dang d4u mau vang nhat. 'H-NMR (CDCIs, Varian, 400
MHz): § 1,53 (9H, s), 2,00 (2H, quint, J = 8,0 Hz), 2,52 (2H, t, /= 8,0 Hz), 3,75 2H, ,
J=1,6 Hz).

Budc B: tert-butyl 4-(5-flopyridin-3-yl)-4-oxobutylcarbamat

NHBoc

Dung dich chita 3-bromo-5-flopyridin (4,26g, 24,2mmol) trong THF kh6 (25mL)
duoc bd sung isopropylmagie clorua (2;0M trong THF, 14,5mL, 29,0mmol) & nhi¢t do
-78°C. Hdn hop nay dugc lam 4m tir tir dén nhiét d6 0°C, dugc khudy trong 1 gid & nhiét
d6 0°C va sau d6 dugc lam lanh xubng nhiét d6 -78°C. Sau khi bd sung dung dich chira
~ tert-butyl 2-oxopyrolidin-1-carboxylat (5,38g, 29,0mmol) trong THF kh6 (10mL) &
nhiét d6 -78°C, thi hdn hop phan tng nay duge lam Am dén nhiét do trong phong, dugc
khudy & nhiét d trong phong trong 2 gitr va dugc 1am ngudi bang dung dich bdo hoa
NH4CL Hdn hop nay dugc chiét hai 14n bang EtOAc. Lép hitu co da két hop dugc rira
bﬁng nuée mudi, dugc lam khd trén NaxSOs, duoc loc va cd trong mdi truong chan
khéng. Phén cin dugc tinh ché bang phuong phap séc ky cot trén SiO; (Hex:EtOAc =
2:1 dén 1:1) dé thu duogc tert-butyl 4-(5-flopyridin-3-yl)-4-oxobutylcarbamat (4,73g,

69%) dudi dang dau mau vang.

Bude C: 3-(3,4-dihydro-2H-pyrol-5-yl)-5-flopyridin

Dung dich chta tert-butyl 4-(5 -ﬂdpyridin-3-y1)¥4-bxobufyicarbamaf (4,73g,
16,7mmol) trong DCM (17mL) dugc bd sung TFA (6,45mL, 84mmol) & nhiét d6 0°C.
Hon hop phan ting nély duoc khudy & nhiét d6 trong phong trong 12 gid va sau d6 dugc
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cd trong mdi truong chan khong. Phén cdn duoc pha lodng bang EtOAc, dugce ria bing
dung dich NaHCO3 bdo hda, dugc lam khd trén Na2SO4, duoc loc va ¢6 trong mdi trudong
chan khong d& thu dugc 3-(3,4-dihydro-2H-pyrol-5-yl)-5-flopyridin (1,83g, 66,5%)
dué6i dang chit rin mau vang, ma duge st dung cho phén {mg tiép theo ma khong can
" tinh ché thém. 'H-NMR (CDCls, Varian, 400 MHz): § 2,10 (2H, quint, J= 8,0 Hz), 2,96
(2H, t, J = 8,4 Hz), 4,10 (2H, t, J= 7,6 Hz), 7,94 (1H, d, /= 9,2 Hz), 8,53 (1H, d, J =
2,4 Hz), 8,79 (1H, s).

Budc D: 3-flo-5-(pyrolidin-2-yl)pyridin

Dung dich chua 3-(3, 4 dlhydro -2H-pyrol-5-yl)-5-flopyridin (1,83g, 11 lmmol)
trong MeOH (16mL) va nude (4,0mL) duoc bd sung tung phdn natri bohyarua (O 843 g,
22,3mmol) & nhiét d6 0°C. Hon horp phan {mg nay duoc khudy trong 2 glcr & nhiét do
trong phong va sau d6 duoc 1am ngudi bang dung dich HC1 2N. Sau kht bay hoi MeOH
thi phan cén duoc klem hoa bang dung dich NaOH IN Va duoc ch1et hal lin bang DCM
Lép hitu co da két hop dugc 1am khd trén NazSO4, duorc loc va ¢0 trong mdi truong chan
khéng dé thu duoc 3-ﬂo—5-(pyrol1d1n-2-y1)pyr1d1n (1,62g, 87%) dudi dang dau mau
Ve‘lng. 'H-NMR (CDCl;3, Varian, 400 MHz): & 1,60-1,69 (1H, m), 1,81-1,98 (3H, m),
2,20-2;29 (1H, m), 3,03-3,10 (1H, m), 3,15-3,20 (1H, m), 4,22 (1H, t, J= 7,6 Hz), 7,49
(1H, d, J= 10,0 Hz), 8,32 (1H, d, /= 2,4 Hz), 8,40 (1H, s). C

Vi du 2: Didu ché hop chét trung gian 2

F
1) i-PrMgCl, THF K
@_\ -780C dén 00C, 1 giv % @D _ MeBHe H
T . N
Br Do MeOH, H,0
0 °C dén nhiét d
F nhist 48 nnhigtds o

hong, 2 giy
NBoc phong, 2 gitr phong, 2 g

- 78 °C dén nhiét d6 phéng, 2 givy

Hop chit trung gian 2: 2-(2,5-diflophenyl)pyrolidin
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ZT

F
Buéc A: tert-butyl 4-(2,5-diflophenyl)-4-oxobutylcarbamat

F

NHBoc

Dung dich chita 2-bromo-1,4-diflobenzen (5,81mL, 51,8mmol) trong THF kho
(50mL) dugc bd sung isopropylmagie clorua (2,0M trong THF, 31,1mL, 62,2mmol) &
nhiét d6 -78°C. Hon hgp nay dugc 1am Am tUr tr dén nhiét d6 0°C, duogc khqu trong 1
gid & nhiét d6 nay va sau do6 lai duoc lam lanh xuéng nhiét d6 -78°C mot 14n nita. Sau
khi bd sung dung dich chira tert-butyl 2-oxopyrolidin-1-carboxylat (11,5g, 62,2mmol)
trong THF khé (20mL) & nhiét d -78°C, thi hdn hop phan tmg nay dugc lam 4m dén
nhiét d§ trong phong bing cach khudy trong 2 gid va duge lam ngudi bang dung dich
NH.Cl1 bio hoa. H3n hop nay duge chiét hai 1dn bing EtOAc. Lép hitu co da két hop
duoc rira b%mg nudc mudi, duge 1am kho trén Na2SOs, dugc loc va ¢d trong mdi truong
chan khong @ thu duoc tert-butyl 4-(2,5-diflophenyl)-4-oxobutylcarbamat (15,5¢,
100%) dudi dang diu mau xanh 14 cay nhat, ma dugc st dung cho phan ting tiép theo

ma khong cén tinh ché thém.
Buéc B: 5-(2,5-diflophenyl)-3,4-dihydro-2H-pyrol

F

F

Dung dich chira tert-butyl 4-(2,5-diflophenyl)-4-oxobutylcarbamat (15,5g,
51,8mmol) trong DCM (52mL) duoc b sung TFA (19,9mL, 259mmol) ¢ nhiét dd 0°C.
Hon hop phan g nay duge khudy & nhiét d6 trong phong trong 12 gio Va‘l‘sau do dugc
cd trong mdi truong chan khong. Phén cin duoc pha lodng biang EtOAc, dugce rira brﬁng
dung dich NaHCO3 bdo hoa, dugc 1am khd trén NaxSOa, dugc loc va ¢ trong m6i truong

chéan khong dé thu duogc 5-(2,5-diﬂophenyl)-3,4-dihydf0-2H-pyrol (6,17g, 65,8%) dudi
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dang dau mau d6, ma dugc st dung cho phéan tng tiép theo ma khéng cn tinh ché thém.
'H-NMR (CDCls, Varian, 400 MHz): § 2,00-2,08 (2H, m), 2,97-3,02 (2H, m), 3,99-4,04
(2H, m), 7,04-7,08 (2H, m), 7,64-7,68 (1H, m). ' |

Budc C: 2-(2,5-diflophenyl)pyrolidin

ZT

F

Dung dich chtta 5-(2,5-diflophenyl)-3,4-dihydro-2H-pyrol (6,17g, 34,1mmol)
trong MeOH (60mL) va nudc (15mL) duoc b6 sung timg phan natri bohydrua (2,58g,
68,1mmol) & nhiét do 0°C. Hon hop phan tmg nay duge khqu trong 2 gio & nhi¢t do
trong phong va sau d6 dugc lam ngudi bang dung dich HCI 2N. Sau khi bay hoi MeOH,
thi phén can duge kiém hoa b%mg dung dich NaOH 1N va duoc chiét hai lén béng DCM.
Lép hitu co da két hop dugc 1am kho trén Na;SO4, dugce loc va ¢d trohg' mdi trudng chan
khong dé thu dugc 2-(2,5-diflophenyl)pyrolidin (5,94g, 95%) dudi dang diu mau vang.
'H-NMR (CDCls, Varian, 400 MHz): § 1,56-1,65 (1H, m), 1,78-1,94 (3H, m), 2,21-2,30
(1H, m), 3,01-3,08 (1H, m), 3,13-3,18 (1H, m), 4,40 (1H, t, /= 7,2 Hz), 6,82-6,88 (1H,
m), 6,91-6,97 (1H, m), 7,22-7,26 (1H, m).

Vi du 3: Biéu ché hop chét trung gian 3
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Hop chat trung gian 3: 5-flo-2-metoxy-3-(pyrolidin-2-yl)pyridin
F
N
N AN
OMe
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Budc A: 2-(but-3-ynyl)isoindolin-1,3-dion

\»N;;@

o)

Dung dich chira phtalimit (10,0g, 68,0mmol), but-3-yn-1-ol (5,24g, 74,8mmol)
va triphenylphosphin (19,6g, 74,8mmol) trong toluen (136mL) dugc bb sung tir tir
DIAD (15,8mL, 82,0mmol) ¢ nhiét ¢ 0°C trong 10 phut. Hén hop phan ing nay duoc
khudy & nhiét d6 trong phong trong 1 gid. Sau khi bd sung MeOH (50mL), thi hdn hop
nay duoc khqu trong 30 phut. Chét rén d3 két taa dugc thu gom béng cach loc va dugc
rita bang MeOH. Phén loc dugc cd trong moi trudng chén khong va chit rén con lai
duoc tan nhd véi MeOH va dugc thu gom bing cach loc dé thu dugc 2-(but-3-
ynyl)isoindolin-1,3-dion (10,9g, 81%) dudi dang chét rén mau tring. 'H-NMR (DMSO-
ds, Varian, 400 MHz): § 2,52 (2H, dt, J= 7,2, 2,4 Hz), 2,78-2,80 (1H, m), 3,68 (2H, t, J
= 6,8 Hz), 7,80-7,86 (4H, m).

Budc B: 2-(4-(5-flo-2-metoxypyridin-3-yl)but-3-ynyl)isoindolin-1,3-dion

Dung dich chtta 3-bromo-5-flo-2-metoxypyridin (4,00g, 19,4mmol), 2-(but-3-
ynyDisoindolin-1,3-dion (3,87g, 19,4mmol) va TEA (10,8mL, 78mmol) trong DMF
(40mL) dugc khir khi bing argon. Sau khi bb sung Pd(PPhs)s (1,12g, 0,971mmol) va
Cul (0,370g, 1,94mmol) vao, thi hdn hop phén Gng duoc lam néng ¢ nhigt do 90°C
trong 2 gio va dugc 1am ngudi xudng nhiét 6 trong phong. Sau khi bd sung MeOH, thi
chit rén da két tia duoc thu gom bang cach lgc. Chét rén nay duoc ria bing MeOH va
duoc 1am kho trong méi truong chan khong dé thu duoc 2-(4-(5-flo-2-metoxypyridin-
3-yl)but-3-ynyl)isoindolin-1,3-dion (5,80g, 92%) dudi dang chit rdn c6 16ng to mau
tréng. 'H-NMR (CDCl3, Varian, 400 MHz): § 2,90 (2H, t, J= 6,8 Hz), 3,85 (3H, s), 3,99
(2H, t, J=6,8 Hz), 7,34 (1H, dd, J=1,6, 2,4 Hz), 7,73-7,75 (2H, m), 7,87-7,89 (3H, m).

Buéc C: 4-(5-flo-2-metoxypyridin-3-yl)but-3-yn-1-amin
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Dung dich chia 2-(4-(5-flo-2-metoxypyridin-3 -yD)but-3-ynyl)isoindolin-1,3-
dion (6,44g, 19,8mmol) trong MeOH (20mL) va DCM (100mL) duoc bd sung hydrazin
(1,39mL, 29,8mmol) & nhiét d¢ trong phong. Hon hop phan ing nay duoc khudy & nhiét
dd trong phong trong 12 gio, trong khi quan sat dugc ¢ chét rin khong hoa tan. Chét
rin nay duoc loc sach va dugc rira béng DCM. Phén loc dugc rira béng nudc. Lop nudce
duge chiét bing DCM. Lép hitu co di két hop duge 1am kho trén NaxSOs, dugce loc va
cb trong mdi truong chan khong dé thu dugc 4-(5-flo-2-metoxypyridin-3-yl)but-3-yn-
1-amin (3,86g, 100%) dudi dang chét rin mau vang, ma dugc st dung cho phan tng
tiép theo ma khong cin tinh ché thém. '"H-NMR (CDCl, Varian, 400 MHz): & 1,41 (2H,
br. s), 2,61 (2H, t, J = 6,4 Hz), 2,95 (2H, t, J = 6,4 Hz), 3,97 (3H, s), 7,40 (1H, dd, J =
8,0, 2,8 Hz), 7,92 (1H, d, J = 2,8 Hz).

Buée D: 3-(3,4-dihydro-2H-pyrol-5-yl)-5-flo-2-metoxypyridin

Hon hop ciia 4-(5-flo-2-metoxypyridin-3-yl)but-3-yn-1-amin (3,876g, 19,8mmol)
va PdCl2 (35,0 mg, 0 ,199mmol) trong CH3CN (50mL) va nudc (17mL) .duorc lam néng
4] nhlet do 80°C trong 5 gio va dugc lam ngu01 xuong nhiét do trong phong. Sau khi co
trong méi truong chan khong, phan cdn dugc phan ch1a gitta DCM va nudc. Lorp nudc
duchchlet bang DCM. Lép hitu co dd két hop dugc lam khd trén NaxSO4, duoc loc va
cd troﬁg mdi trudng chan khéng. Phan cin duge tinh éhé bing phuong phép sic ky cot
trén SiO, (Hex:EtOAc = 5:1 dén 3:1) dé thu duge 3-(3,4-dihydro-2H-pyrol-5-y1)-5-flo-
2-metoxypyridin (2,10g, 54%) duéi dang chét rin mau vang. 'H-NMR (CDCls, Varian,
400 MHz): § 2,01 (2H, quint, J = 7,6 Hz), 3,01 2H, t, /= 7,6 Hz), 3,97 (3H, s), 3,99
(2H, t, J= 7,6 Hz), 7,92 (1H, dd, J = 8,4, 2,8 Hz), 8,04 (1H, d, J = 2,8 Hz).

Buéc E: 5-flo-2-metoxy-3-(pyrolidin-2-yl)pyridin
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- Thé phén tén cta 3-(3,4-dihydro-2H-pyrol-5-y1)-5-flo-2-metoxypyridin (500mg,
2,57mmol) trong MeOH (10mL) va nudc (2,5mL) duoc bd sung timg ph?m natri
bohydrua (195mg, 5,15mmol) & nhiét 6 0°C. Hon hop phéan tmg nay dugc khudy trong
2 gid & nhiét do trong phong va sau dé dugc 1am ngudi bang dung dich HC1 2N. Sau khi
bay hoi MeOH, thi hdn hop nay duoc kiém héa bing dung dich NaOH 1N va duoc chiét
hai 14n bing DCM. Lép hitu co di két hop dugc 1am kho trén NaxSOa, duoc loc va c6
trong mdi truong chin khong ¢ thu duge 5-flo-2-metoxy-3-(pyrolidin-2-yl)pyridin
(437mg, 87%) dudi dang ddu mau vang, ma duge st dung cho phan ting tiép theo ma
khéng can tinh ché thém. 'H-NMR (CDCls, Varian, 400 MHz): 8 1,50-1,59 (1H, m),
1,79-1,87 (2H, m), 1,93 (1H, br. s), 2,20-2,28 (1H, m), 3,01-3,15 (2H, m), 3,93 3H, s),
4,29 (14, t, J= 7,6 Hz), 7,57 (1H, dd, J = 8,8, 3,2 Hz), 7,83 (1H, ¢, J= 3,2 Hz).

Vi du 4: Didu ché hop chét trung gian 4

“NHHCI i
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Hop chit trung gian 4: (R)-3-flo-5-(pyrolidin-2-yl)pyridin -

Budc A: 4-clo-N-metoxy-N-metylbutanamit
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Dung dich chita 4-clobutanoyl clorua (50,0g, 355mmol) va N-MeO-N-Metyl
amin HCI (34,6g, 355mmol) trong DCM (709mL) dugc bd sung tr tr TEA (109mL,
780mmol) & nhiét d6 0°C trong 30 phut. H5n hgp phan tmg nay dugc khudy & nhiét d6
0°C trong 3 gid va sau d6 dugc xtt ly bang nuée (250mL). Lép hitu co da tach dugce rira
bé‘mg nuéc mudi, duge 1lam khé trén NaxSOs, duge loc va ¢o trong mdi trudng chin
khong dé thu dugc 4-clo-N-metoxy-N-metylbutanamit (55,0g, 94%) dudi dang dau mau
vang, ma duoc st dung cho phan ung tiép theo ma khong cén tinh ché thém. 'H-NMR
(CDCls, Varian, 400 MHz): § 2,12 (2H, quint, J = 6,4 Hz), 2,63 (2H, t, /= 7,2 Hz), 3,19
(3H, s), 3,64 (2H, t, /= 6,4 Hz), 3,71 (3H, s).

Buéce B: 4-clo-1-(5-flopyridin-3-yl)butan-1-on

Cl

Dung dich chtta 3-bromo-5-flopyridin (30,0g, 170mmol) trong THF kho (170mL)
dugc bd sung isopropylmagie clorua (2,0M trong THF, 102mL, 205mmol) & nhiét do -
78°C. Han hop nay dugc 1am 4m tir tir &én nhiét d6 0°C, dugc khudy trong 1 gidr & nhiét
do @6 va sau d6 lai dugc lam lanh xuéng nhiét d6 -78°C mot 1an nita. Sau khi bd sung
dung dich chira 4-clo-N-metoxy-N-metylbutanamit (31,1g, 188mmol) trong THF kho
(100mL), thi hdn hop phan tng duoc lam 4m dén nhiét do trong phong bing cach khudy
trong 4 gio va duoc lam ngudi béng dung dich NH4Cl bdo hoa. Hon hop nay duge chiét
hai 14n bang EtOAc. Lép hitu co dd két hop duoc rira bang nuéc mudi, dugc lam kho
trén NazSOs, dugc loc va ¢d trong moi truong chan khong. Phén cin duoc tinh ché bing
phuong phap séc ky cot trén SiO2 (Hex:EtOAc = 7:1 dén 6:1) @ thu duoc 4-clo-1-(5-
flopyridin-3-yl)butan-1-on (25,1g, 125 mmol, 73%) dudi dang dau mau vang. 'H-NMR
(CDCls, Varian, 400 MHz): § 2,27 (2H, quint, J = 6,4 Hz), 3,22 (2H, t, /= 6,8 Hz), 3,70
(2H, t, J = 6,4 Hz), 7,93-7,97 (1H, m), 8,68 (1H, d, J= 3,2 Hz), 9,03 (1H, t, J= 1,6 Hz).

Buéce C: (S,Z)-N-(4-clo-1-(5-flopyridin-3-yl)butyliden)-2-metylpropan-2-sulfin-amit.
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Dung dich chira 4-&10-1-(5-ﬂopyridin-3-yl)butan-1 -6n (25,1 g,“ 125ﬁmm‘ol), (S)-2-
metylpropan-2-sulﬁnamit (22,6g, 187mmol) va tetractoxytitan (42,6g, 187mmol) trong
THF (249mL) dugc lam néng & nhiét d6 75°C trong 48 gio va dugce Jam ngudi xudng
nhiét do6 trong ph()ng. Sau khi bd sung EtOAc (100mL) va nuéc mubi (IOOmL), thi hon
hop tao thanh dugc khudy trong 1 gi®r & nhiét do trong phong. Chét rén da két tha duoc
loc sach va duoc rira bfmg EtOAc. Phan loc dugc rira béng nude hai 1an, duge lam kho
trén NaxSO4, duoc loc va ¢o trong mdi truong chan khong. Phan cin dugce tinh ché béng
phuong phép séc ky cot trén SiO, (Hex:EtOAc = 3:1 dén 2:1) dé thu dugc (S,Z)-N-(4-
clo-1-(5-flopyridin-3-yl)butyliden)-2-metylpropan-2-sulfinamit  (30,0g, 79%) duéi
dang ddu mau vang. 'H-NMR (CDCls, Varian, 400 MHz): 3 1,35 (9H, s), 2,09-2,26 (2H,
m), 3,31-3,38 (1H, m), 3,44-3,51 (1H, m), 3,62-3,71 (2H, m), 7,87 (1H, d, /= 9,2 Hz),
8,59 (1H, d, J=2,8 Hz), 8,92 (1H, s).

Buéc D: 3-((R)-1-((S)-tert-butylsulfinyl)-pyrolidin-2-yl)-5-flopyridin

F
B Ok
N //l,,Lr\i7

Dung dich chtra (S,Z)—N—(4-clo-l-(5-ﬂopyridin-3-yl)butylidén)-2-mety1propan—
2-sulfinamit (10,0g, 32,8mmol) trong THF kho (13 l‘mL) duoc bd sung supehydrua (1M
trong THF, 36,1mL, 36,1mmol) & nhiét do -78°C. Hon hgp phén tmg nay dugc khuéy &
nhiét d6 -78°C trong 1 gio, dugce lam 4m dén nhiét d6 trong phong va duge khudy trong
- 12 gi¢ & nhiét d trong phong. Sau khi dugc lam ngudi bing dfmg dich NH4Cl bdo hoa,
thi hdn hop nay dugc chiét hai 1an bang EtOAc. Lép hitu co da két hop duogc rira bang
nude, duoc 1am kho trén NaSOs, duge loc va cd trong moi truong chin khong. Phan
cin duoc tinh ché bing phuong phap sic ky cot trén SiOz (Hex:EtOAc = 1:1 dén 122
dén 1:3 dén EtOAc) dé thu duoc 3-((R)-1-((S)-tert-butylsulfinyl)-pyrolidin-2-yl)-5-
flopyridin (3,73g, 42%) duéi dang d4u mau vang. 'TH-NMR (CDCls, Varian, 400 MHz):
§ 1,13 (9H, s), 1,75-1,79 (1H, m), 1,79-2,04 (2H, m), 2,28-2,36 (1H, m), 2,97-3,03 (1H,
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m), 3,90-3,95 (1H, m), 4,71 (1H, t, J= 7,2 Hz), 7,33-7,36 (1H, m), 8,38-8,39 (2H, m).

Budc E: (R)-3-flo-5-(pyrolidin-2-yl)pyridin

F

X
| H
N~ /1, N
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Dung dich chta 3-((R)-1-((S)-tert-butylsulﬁnyl)-pyrolidin-2-yl)-5-ﬂbpyridin
(7,47g, 27,6mmol) trong MeOH (55mL) dugc bd sung HCI (4M trong dioxan, 34,5mL,
138mmol) & nhiét do 0°C. Hdn hop phan tng nay dugc khudy trong 12 gio ¢ nhiét do
trong phong. Sau khi c6 trong méi truong chin khong, thi phan cin dugc hoa tan trong
nudc (100mL) va dugce rira bang EtOAc (100mL). Lép nuéce da tach duge trung hoa
bing dung dich NaOH 1N (150mL), dugc chiét bing DCM (100 mL x 3). Lép hitu co
da két hop duoc rira b%ing nude mubi, duge 1am kho trén NaxSOs, duge loc va ¢d trong
moi trudng chin khong dé thu duge (R)-3-flo-5-(pyrolidin-2-yl)pyridin (4,35g, 95%)
dudi dang ddu mau do. 'H-NMR (CDCls, Varian, 400 MHz): § 1,60-1,69 (1H, m), 1,83-
1,97 (3H, m), 2,20-2,29 (1H, m), 3,04-3,10 (1H, m), 3,15-3,21 (1H, m), 4,23 (1H, t, J=

.7,6 Hz), 7,47-7,51 (1H, m), 8,33 (1H, d, /= 2,8 Hz), 8,40 (1H, s).

Vi du 5: Diéu ché hop chit trung gian 5
£ 1) i-PrMgCl, THF F F J<
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Hop chét trung gian 5: (R)-2-(2,5-diflophenyl)pyrolidin
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Budc A: 4-clo-1-(2,5-diflophenyl)butan-1-on
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Dung dich chita 2-bromo-1,4-diflobenzen (30,0g, 155mmol) trong THF kho
(155mL) duge bd sung isopropylmagie clorua (2M trong THF, 93,0mL, 187mmol) &
nhiét d6 -78°C. Hdn hop ndy duoc lam 4m tir tir dén nhiét d6 0°C, dugc khudy trong 1
gid & nhiét d6 d6 va sau do lai dugc 1am lanh xuéng nhiét d6 -78°C. Sau khi bd sung
dung dich chita 4-clo-N-metoxy-N-metylbutanamit (28,3g, 171mmol) trong THF
(100mL), thi h3n hop phan ting dugc lam 4m dén nhiét do trong phong bang cach khudy
trong 4 gio va duge lam ngudi bing dung dich NH4Cl bio hoa. Hon hop nay dugce chiét
hai 1An bing EtOAc. Lép hitu co di két hop duge rira bing nude mudi, duge lam kho
trén NaS04, duoc loc va ¢d trong moi trudng chan khong. Phén cin dugc tinh ché béng
phuong phép séc ky ot trén SiO2 (Hex:EtOAc = 7:1 dén 6:1) dé thu dugc 4-clo-1-(2,5-
diflophenyl)butan-1-on (13,3g, 39%) dudi dang diu mau vang nhat. 'H-NMR (CDCl,
Varian, 400 MHz): § 2,22 (2H, quint, J = 6,8 Hz), 3,16-3,20 (2H, m), 3,67 (2H, t, /=
6,4 Hz), 7,11-7,17 (1H, m), 7,20-7,26 (1H, m), 7,55-7,59 (1H, m).

Bude B: (S,Z)-N-(4-clo-1-(2,5-diflophenyl)butyliden)-2-metylpropan-2-sulfinamit

Cl

Dung dich chtta 4-clo-1-(2,5-diflophenyl)butan-1-on (16,4g, 75,0mmol), (S)-2-
metylpropan-2-sulfinamit (13,6g, 113mmol) va tetractoxytitan (25,7g, 113mmol) trong
THF (150mL)-duge 1am néng & nhiét do 75°C trong 48 git¢ va duge lam ngudi xubng
nhiét do trong phong. Sau khi bd sung EtOAc (50mL) va nudc mudi (50mL), thi hdn
hop tao thanh duge khudy manh trong 1 gior & nhiét do trong phong. Chat rén da két tia
duoc loc sach va dugc rira béng EtOAc. Phan loc dugc rira béng nudc hai 14n, duge lam
khé trén Na»SOs, duoc loc va ¢d trong mdi trudng chan khong. Phan cin dugc tinh ché
bing phuong phéap sic ky cot trén SiO2 (Hex:EtOAc = 3:1 dén 2:1) dé thu duoc (S,Z)-
N-(4-clo-1-(2,5-diflophenyl)butyliden)-2-metylpropan-2-sulfinamit (16,3g, 67%) dudi
dang d4u mau vang. 'TH-NMR (DMSO-ds, Varian, 400 MHz): § 1,15 va 1,21 (9H, s va

-63-



28497

s), 1,86-2,12 (2H, m), 2,78-3,30 (2H, m), 3,60-3,76 (2H, m), 7,20-7,60 (3H, m).

Buéce C: (R)-1-((S)-tert-butylsulfinyl)-2-(2,5-diflophenyl)pyrolidin

Dung dich chtra (S,Z)-N-(4-clo-1-(2,5-diflophenyl)butyliden)-2-metylpropan-2-
sulfinamit (16,3g, 50,7mmol) trong THF kho (203mL) dugc bd sung supehydrua (1M
sol trong THF, 55,7mL, 55,7mmol) & nhiét d -78°C. Hon hop phan g nay dugc khudy
- & nhiét @6 -78°C trong 1 gi¥, duoc lam Am dén nhiét 46 trong phong va dugc khqu
trong 12 gi® ¢ nhiét d6 trong phong. Sau khi dugc 1am ngudi bang dung dich NH4Cl bdo
hoa, thi hdn hop nay dugc chiét bang EtOAc. Lép hitu co da tich duge rira bang nudc,
duogc 1am kho trén NaxSOs, dugc loc va cd trong moi truong chan khong. Phén cin duogc
tinh ché bing phuong phap séc ky cot trén SiO; (Hex:EtOAc = 6:1 dén 5:1 dén 4:1) dé
thu duogc (R)-l-((S)-tert-bUtylsulﬁnyl)—Z-(2,5-diﬂophényl)pyrolidin (8,60g, 59%) dudi
dang ddu mau vang. 'H-NMR (CDCls, Varian, 400 MHz): § 1,15 (9H, s), 1,75-1,80 (1H,
m), 1,82-1,98 (2H, m), 2,24-2,32 (1H, m), 2,95-3,01 (1H, m), 3,87-3,93 (1H, m), 4,96
(1H, t, J = 7,2 Hz), 6,87-6,93 (1H, m), 6,95-7,06 (2H, m).

Bude D: (R)-2-(2,5-diflophenyl)pyrolidin

Dung dich chta (R)-1-((S)-tert-butylsulfinyl)-2-(2,5-diflophenyl)pyrolidin
(8,60g, 29,9mmol) trong MeOH (60mL.) duor(; bd sung H_Cl (4M trong dioxan, 37,4mL,
150mmol) & nhiét d6 0°C. Hon hop phan (mg nay duoc khudy trong 12 gi& & nhiét do
trong phong. Sau khi ¢b trong mdi truong chin khong, thi ph?ln can duqc hoa tan trong
nude (100mL) va dugce rira béang EtOAc (100mL). Lop nude da tach duoc trung hoa
bing dung dich NaOH 1N (150mL), dugc chiét bang DCM (100 mL x 3). L6p hitu co
da két hop dugc rira b'?mg nude mudi, duge lam khé trén NaxSO4, duge loc va ¢d trong
mdi trudng chan khéng dé thu duogc (R)-Z-(2,5-diﬂophenyl)pyrolidin (5,06g, 92%) dudi
dang diu mau do. 'H-NMR (CDCl3, Varian, 400 MHz): 8 1,56-1,65 (1H, m), 1,78-1,93
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(3H, m), 2,21-2,30 (1H, m), 3,01-3,08 (1H, m), 3,13-3,18 (1H, m), 4,39 (1H, t, J= 7,6
H7), 6,82-6,88 (1H, m), 6,91-6,97 (1H, m), 7,22-7,26 (1H, m).

Vi du 6: Diéu ché cac hop chit trung gian 6 va 7
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Hop chét trung gian 6: (2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin (6) va hop
chét trung gian 7: (28,45)-2-(2,5-diflophenyl)-4-flopyrolidin (7)
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Budc A: (R)-4-(tert-butyldimetylsilyloxy)pyrolidin-2-on |
0]
&

TBSO

Dung dich chtta (R)-4-hydroxypyrolidin-2-on (5,00g, 49,5mmol) trong DMF
(24mL) dugc bd sung TBSCI (7,83g, 51,9mmol) va imidazol (5,05g, 74,2mmol) & nhiét
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d6 0°C. Hon hop phan ting nay duoc khudy & nhiét do trong phong trong 3 gi¢ va duge
rét vao nude da. Chit rén da két tiia duwoc thu gom bing cach loc va dugc 1am kho trong
mdi trudong chén khong dé thu dugc (R)-4-(tert-butyldimetylsilyloxy)pyrolidin-2-on
(9,64, 91%) dudi dang chit rin mau tring. "H-NMR (CDC13, Varian 400 MHz): § 0,07
(6H, s), 0,89 (9H, s), 2,27 va 2,54 (2H, ABq, Jas = 16,8 Hz), 3,24 va 3,59 (2H, ABq,
Jas = 9,8 Hz), 4,53-4,58 (1H, m), 6,25 (1H, s).

Budc B: (R)-tert-butyl 4-(tert-butyldimetylsilyloxy)-2-oxopyrolidin-1-carboxylat

o

< NBoc
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Dung dich chta (R)-4-(tert-butyldimetylsilyloxy)pyrolidin-2-on (9,64g,
44,8mmol) trong CH3CN (90mL) dugc bd sung TEA (7,49mL, 53,7mmol), DMAP
(5,47g, 44,8mmol) va (+-Boc)20 (12,5mL, 53,7mmol) & nhiét do 0°C. Hon hop phin
ung nay dugc khudy & nhiét d6 trong phong qua dém va sau d6 digc phén chia gitta
EtOAc va nude. Lop hitu co da tdch dugc rira bang dung dich NH4Cl bdo hoa va nude
mubi, duoc 1am khé trén NazSOs, duge loc va b trong mdi truong chin khong. Phan
cin duoc tinh ché bing phuong phép sic ky cot trén SiO; (Hex:EtOAc = 3:1) dé thu
duge (R)-tert-butyl 4-(tert-butyldimetylsilyloxy)-2-oxopyrolidin-1-carboxylat (13,4g,
95%) dudi dang chét rin mau ndu nhat. '"H-NMR (CDCls, Varian 400 MHz): § 0,077
(3H, s), 0,082 (3H, s), 0,88 (9H, s), 1,53 (9H, 5), 2,47 va 2,71 (2H, ABq, Jas = 17,4 Hz),
3,62 va 3,86 (2H, ABq, Jas = 11,3 Hz), 4,37-4,41 (1H, m).

Bude C: tert-butyl (2R)-2-(tert-butyldimetylsilyloxy)-4-(2,5-diflophenyl)-4-hydroxy-

butylcarbamat
F
OH
F NHBoc
TBSC'

Dung dich chira 2-bromo-1,4-diflobenzen (3,97mL, 35,4mmol) trong THF khd
(118mL) duoc bd sung isopropylmagie clorua (2,0M trong THF, 21,2mL, 42,5mmol) &
nhiét d6 -78°C. Hon hop nay duoc lam Am tir tir @én nhiét d6 0°C va dugc khqu trong
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1 gio & nhiét d¢ do va sau d6 lai dugce lam lanh xuéng nhiét do -78°C. Sau khi bd sung
dung dich chita (R)-tert-butyl 4-(tert-butyldimetylsilyloxy)-2-oxopyrolidin-1-
carboxylat (13,4g, 42,5mmol) trong THF kho (40mL) vao & nhiét do -78°C, thi hén hop
phan tng nay dugc 1am 4m dén 0°C bing cach khudy trong 1 gid. Sau khi bb sung
MeOH (118mL) vao sau d6 1a NaBHs (2,01g, 53,1mmol) ¢ nhiét 46 0°C, thi hdn hop
tao thanh duoc khudy trong 1 gio va sau d6 duge lam ngudi bang dung dich NH4Cl bio
hoa. Hdn hop nay duoc chiét hai 1dn bang EtOAc. Lép hitu co da két hop duoc rira bang
nude mudi, dugc 1am khd trén NaSO4, dugc loc va ¢o trong moi trudng chin khong.
Phén ciin duoce tinh ché biang phuong phap sic ky cot trén SiO, (Hex:EtOAc = 6:1) dé
thu  duoc  tert-butyl  (2R)-2-(tert-butyldimetylsilyloxy)-4-(2,5-diflophenyl)-4-
hydroxybutylcarbamat (10,2g, 67%) duéi dang chét rén mau tring. 'H-NMR (CDCl3,
Varian 400 MHz): § 0,09-0,14 (6H, m), 0,91-0,93 (9H, m), 1,44 (9H, s), 1,73-1,93 (2H,
m), 3,22-3,44 (2H, m), 3,66-3,83 (1H, m), 4,06-4,15 (1H, m), 4,81 (lH s), 5,15-5,21
(1H, m), 6,87-6,97 (2H, m), 7,22-7,29 (1H, m).

Budc D: (4R)-tert-butyl 4-(tert-butyldimetylsilyloxy)-2-(2,5-diﬂophenyl)pyrolidin—1-

carboxylat

oTBS

Dung dich chtta (2R)-2-(tert-butyldimetylsilyloxy)-4-(2,5-diflophenyl)-4-
hydroxybutylcarbamat (10,0g, 23,2mmol) trong DCM (116mL) duoc bb sung TEA
(9,69mL, 69,5mmol) va MsCl (1,99mL, 25,5mmol) & nhiét dG-60°C. Hdn hop nay dugc
khudy trong 30 phiit & nhiét do -60°C. Sau khi bd sung DBU (5,24mL, 34,8mrhol) o
nhiét d6 -60°C, thi hdn hop phan tng duoc lam 4m tir tir &én nhi¢t d trong phong va
duoc khudy qua dém. Sau khi xir ly v6i nuére, thi hdn hop nay duge chiét hai 1dn bang
DCM. Lép hitu co da két hop duoc rira bing nude mudi, duge 1am khé trén NazSOa,
duoc loc va ¢6 trong méi trudng chan khong. Phan cin duge tinh ché bang phuong phap
sic ky cot trén SiO; (Hex:EtOAc = 8:1) dé thu dugc (4R)-tert-butyl 4-(tert-
butyldimetylsilyloxy)-2-(2,5-diflophenyl)pyrolidin-1-carboxylat du¢i dang diu khéng
mau. 'H-NMR (CDCl;s, Varian 400 MHz):  0,00-0,34 (6H, m), 0,86-1,08 (9H, m), 1,36-
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1,62 (9H, m), 2,04-2,67 (2H, m), 3,60-3,93 (2H, m), 4,50-4,55 (1H, m), 5,17-5,49 (1H,
m), 6,98-7,33 (3H, m).

Budce E: (4R)-tert-butyl 2-(2,5-diflophenyl)-4-hydroxypyrolidin-1-carboxylat

Dung dich chia (4R)-tert-butyl  4-(tert-butyldimetylsilyloxy)-2-(2,5-
diﬂophenyl)—pyrolidin—l-carboxylat (7,23g, 17,5mmol) trong THF (35,0mL) dugc bd
sung TBAF (1,0M trong THF, 22,7mL, 22,7mmol) & nhiét d trong phong. Sau khi dugc
khudy trong 1 gid & nhiét d6 trong phong, thi hdn hgp phéan Gng nay duoc rét vao nude
d4 va duge chiét bing EtOAc. Lép hitu co duge rira bing nude mudi, duge 1am kho trén
N804, dugc loc va ¢ trong mdi trudng chin khéng. Phan cin duge tinh ché bing
phuong phap sdc ky cot trén SiO; (Hex:EtOAc = 2:1) dé thu dugc (4R)-tert-butyl 2-
(2,5-diflophenyl)-4-hydroxypyrolidin-1-carboxylat (3,81g, 73%) dudi dang chét ran
mau tring. "H-NMR (CDCls, Varian 400 MHz): § 1,20-1,46 (9H, m), 1,94-2,13 (2H, m),
2,42-2,59 (1H, m), 3,56-3,81 (2H, m), 4,49-4,50 (1H, m), 5,06-5,30 (1H, m), 6,88-7,08
(3H, m).

Buéc F: (2R,4S)-tert-butyl 2-(2,5-diflophenyl)-4-flopyrolidin-1-carboxylat (6a) va
(2S,48)-tert-butyl 2-(2,5-diflophenyl)-4-flopyrolidin-1-carboxylat (7a)

F
Boc
4, N
L0
6a
F

Dung dich chtta (4R)-tert-butyl 2-(2,5-diflophenyl)-4-hydroxypyrolidin-1-
carboxylat (1,00g, 3,34mmol) trong DCM (11mL) duoc bd sung DAST (0,883mL,
6,68mmol) & nhiét d6 -78°C. Sau khi duoc khqu trong 2 gio & nhiét do -78°C, hdn hop
phan ing nay duoc lam Am tir tir dén nhiét d6 trong phong va duge khudy qua dém. Sau
khi duoc 1am ngudi bing cach bd sung tir tir dung dich NaHCO3 bdo hoa, thi hdn hop
nay duoc chibt hai 1an bing DCM. Lép hitu co di két hop dugc 1am kho trén NaxSOs,
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duoc loc va c6 trong moi trudng chan khong. Phén cin duge tinh ché bing phuong phip
sic ky cot trén SiO2 (Hex:EtOAc = 10:1) dé thu duoc (2R,4S)-tert-butyl 2-(2,5-
diflophenyl)-4-flopyrolidin-1-carboxylat (6a) (383mg, 38%) va (28,45)-tert-butyl 2-
(2,5-diflophenyl)-4-flopyrolidin-1-carboxylat (7a) (252mg, 25%) duéi dang diu khong
mau.

(Héa hoc 1ap thé ctia m3i chét ddng phén dugc dé xult bing c4ch so sanh véi ddi
chirng (W02012034095A1) |

Dbi véi (2R, 48)-tert-butyl 2-(2,5-diflophenyl)-4-flopyrolidin-1-carboxylat (6a)

'H-NMR (CDCls, Varian 400 MHz): § 1,21-1,46 (9H, m), 1,94-2,10 (1H, m),
2,71-2,79 (1H, m), 3,62-3,75 (1H, m), 3,98-4,14 (1H, m), 5,09-5,48 (2H, m), 6,92-7,01
(3H, m)

D41 vai (28,4S)-tert-butyl 2-(2,5-diflophenyl)-4-flopyrolidin-1-carboxylat (7a)

H-NMR (CDCls, Varian 400 MHZ): 6 1,20-1,49 (9H, s), 2,25-2,35 (1H, m),

2,48-2,60 (1H, m), 3,71-4,03 (1H, m), 5,19-5,33 (2H, m), 6,88-6,99 (3H, m).‘

Budce G: (2R,48)-2-(2,5-diflophenyl)-4-flopyrolidin (6)

F
H
/., N
C
F

Dung dich chia (2R,4S)-tert-butyl 2-(2,5-diflophenyl)-4-flopyrolidin-1-
carboxylat (383mg, 1,27mmol) trong DCM (2,5mL) duge bd sung TFA (1,96mL,
25,4mmol) & nhiét do trong phong. Sau khi dugc khudy trong 1 gio & nhiét d6 trong
phong, thi hdn hop phan tng dugc cd trong diéu kién 4p suét giam. Phén can dugc trung
hoa bing dung dich NaHCOs bio hoa va duge chiét bang EtOAc. Lép hitu co duoc lam
kho trén NazSO4, duoc loc va ¢6 trong mdi truong chan 'khéng dé thu duoc (2R,48)-2-
(2,5-diflophenyl)-4-flopyrolidin (100mg, 39%) dudi dang chét rin mau vang. 'TH-NMR
(CDCls, Varian 400 MHz): § 1,66-1,83 (1H, m), 1,91 (1H, s), 2,58-2,69 (1H, m), 3,16-
3,40 (2H, m), 4,71-4,75 (1H, m), 5,20-5,35 (1H, m), 6,84-6,90 (1H, m), 6,93-6,99 (1H,
m), 7,28-7,31 (1H, m).

Budc H: (28,45)-2-(2,5-diflophenyl)-4-flopyrolidin (7)
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ZT

F

Dung dich chua (28,48)-fert—butyl 2-(2,5-diﬂophenyl)-4-ﬂ'opyrolidin-1-
carboxylat (252mg, 0,836mmol) trong DCM (1,67mL) du’Q;: bb sung TFA (1,29mL,
16,7mmol) & nhiét do trong phong. Sau khi dugc khudy trong 1 gid, hdn hop phan tng
duoc cd trong diéu kién 4p suét giam. Phin can duoc trung hoa bang dung dich NaHCO3;
béo hoa va duge chiét béng EtOAc. Lép hitu co duge lam kho trén Naz2SO4, duge loc va
cd trong didu kién 4p sult giam dé thu duoc (28,4S)-2-(2,5-diflophenyl)-4-flopyrolidin
(117mg, 70%) duéi dang chat ran mau vang. 'H-NMR (CDCls, Varian 400 MHz): &
1,90-2,05 (2H, m), 2,53-2,68 (1H, m), 2,98-3,11 (1H, m), 3,44-3,52 (1H, m), 4,42 (1H,
t, J = 7,8 Hz), 5,28 (1H, dt, J = 52,4, 4,8 Hz), 6,87-6,92 (1H, m), 6,93-7,00 (1H, m),
7,28-7,31 (1H, m).

Vi du 7: Diéu ché hop chét trung gian 8

"r'
. A\
% H
0 N
-N /\/\ N*N _7
HN"Y Et(J OEt /ke POCI;, \e
HZNJQ t:azc:c»3  1ooc, 2g.a c

COZEL . DIVSO .
CO,Et DMF 4
? 110 °C, qua d&m 180 °C, 2 gitr

F

LIOH NNy
rv“ = 5 o
EOHH,0
m gr  hdiluu, 5 giv J ' COZH

Hop chét trung gian 8: axit 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-

f”’”
co2

Buéc A: etyl 5-ox0-4,5-dihydropyrazolo[1,5-a]pyrimidin-3-carboxylat

a]pyrimidin-3-carboxylic
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Z NN

—
0” "N
H CO,Et

Hon hop cia etyl-5-amino-1H-pyrazol-4-carboxylat (20,0g, 129mmol), (E)-etyl
3-etoxyacrylat (22,4mL, 155mmol) va xesi cacbonat (63,0g, 193mmol) trong DMF
(322mL) duoc khudy & nhiét do 110°C qua dém. Sau khi dugc 1am ngudi xubng nhiét
d6 0°C, thi hdn hop phan tng dugc axit héa bing dung dich HCI 2N. Chét ran da két
tia duge thu gom bing cach loc va duogc rua bing nude va EtOAc dé thu dugc etyl 5-
oxo-4,5-dihydropyrazolo[1,5-a]pyrimidin-3-carboxylat (24,7g, 92%) dudi dang chit
rin mau vang nhat. 'H-NMR (DMSO-ds, Varian, 400 MHz): § 1,27 (3H, t, J= 7,2 Hz),
4,80 (2H, q, J= 6,8 Hz), 6,16 (1H, d, J= 8,0 Hz), 8,14 (1H, s), 8,58 (1H, d, /= 8,0 Hz),
11,7 (1H, br. s).

Budce B: etyl 5-clopyrazolo[1,5-a]pyrimidin-3-carboxylat

Z NN

NS Y

cI” N
CO,Et

Hén hop cla ety1-5-0x0-4,S-dihydropyrazolo[l,5-a]pyrimidin-3-cérboxylat
(24,7g, 119mmol) va POCl; (111mL, 1,19mol) duoc hdi luu trong 2 gid. Sau khi duge
1am ngudi xudng nhiét d6 trong phong, hdn hop phén {mg duoc ¢ trong rn6_i truong
chan khong. Phin can dugc tinh ché bang phuong phap sic ky cot trén SiO2
(Hex:EtOAc:DCM = 3:1:1 dén 2:1:1) dé thu duoc etyl 5-clopyrazolo[1,S-a]pyrimidin-
3-carboxylat (15,6g, 58%) dudi dang chét rin mau tring. '"H-NMR (CDCls, Varian, 400
MHz): 6 1,42 (3H, t,J=17,2 Hz), 4,42 (2H, q,J= 7,2 Hz), 7,00 (1H, d, J=7,2 Hz); 8,64
(1H, s), 8,64 (1H, d, J=7,2 Hz).

Busc C: etyl 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

F
N
o¥es
\§ =
NTONT
CO,Et

HOn hop cia etyl S-clopyrazolo [1,5-a]pyrimidin-3-carboxylat (1,00g,
4,43mmol), 2-(2,5-diflophenyl)pyrolidin (Chét trung gian 2, 853mg, 4,65mmol) va KF

carboxylat
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(1,28¢g, 22,1mmol) trong DMSO (14mL) dugc khudy & nhiét d@6 180°C trong 2 gid. Sau
khi duoc 1am ngudi xudng nhiét d trong phong, hdn hop phan tmg nay duge rot vao
nuée. Hn hop nay duoc khudy trong 30 phut. Chét rén d3 két tia dwoc thu gom bing
cach loc va duoc lam khd trong mdi trudng chin khong dé thu dugc etyl 5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxylat (1,51g, 91%) dudi
dang chét rén mau vang. "H-NMR (CDCls, Varian, 400 MHz): § 1,30-1,49 (3H, m),
1,98-2,18 (3H, m), 2,43-2,58 (1H, m), 3,95-4,20 (2H, m), 4,25-4,48 (2H, m), 5,18-5,23
(1H, m), 5,82-5,94 (1H, m), 6,68-6,80 (1H, m), 6,86-6,98 (1H, m), 7,00-7,12 (1H, m),
8,08-8,22 (1H, m), 8,29 (1H, s).

Buéc D: axit 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

F
-N
N =
N N™
CO,H

carboxylic

Dung dich chita etyl 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylat (1,51g, 4,06mmol) trong EtOH (15mL) va nuéc (5,0mL) duge
bd sung LiOH (291mg, 12,1mmol) & nhiét dd 0°C. Hon hop phan tng nay duge héi luu
trong 5 gio va dugce 1am ngudi xubng nhiét do trong phong. Sau khi bay hoi EtOH, thi
phan cin duoc axit héa bing dung dich HCI 2N cho dén @ pH 5~6, va sau d6 duoc
chiét hai 14n bing EtOAc. Lép hitu co d4 két hop duogc rira bing nuée mudi, duoc lam
khd trén NaSO4, duge loc va cb trong moi truong chan khong dé thu duoc axit 5-(2-
(2,5-diﬂopheny1)pyrolidin—l—yl)pyrazolo[l,5-a]pyrirnidin—3-carboxylic (1,33g, 95%)
duéi dang chit rén mau vang nhat. '"H-NMR (DMSO-ds, Varian, 400 MHz): § 1,80-2,12
(3H, m), 2,35-2,46 (1H, m), 3,58-3,85 (1H, m), 3,94-4,06 (1H, m), 5,31 va 5,53 (1H,
sts), 6,07 va 6,67 (1H, s+s), 6,90-7,42 (3H, m), 8,10-8,24 (1H, m), 8,58 va 8,71 (1H,
sts), 11,4 (1H, br. s).

Vi du 8: Didu ché hop chét trung gian 9
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% N P V’N LiOH /C\N,N
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Hop chét trung gian 9: axit 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic

F

S

N

S =

N N
CO,H
Budc A: etyl 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

carboxylat

F

SN
\
/ 7 N/N\
~ =~

N~ N
CO,Et

N

Hon hop ctia etyl 5-clopyrazolo[1,5-a]pyrimidin-3-carboxylat (1,05g, 4,65mmol),
2 3-flo-5-(pyrolidin-2-yl)pyridin (Chét trung gian 1, 812mg, 4,89mmol) va KF (1,35g,
23,3mmol) trong DMSO (15mL) dugc khudy & nhiét d6 180°C trong 2 gid. Sau khi
duoc 1am ngudi xudng nhiét do trong phong, hdn hop phan tng duge rét vao nuée. Hon
hop nay duge khudy trong 30 pht. Chét rn da két tha dugc thu gom bing cach loc va
duoc lam kho6 trong mdi truong chan khong dé thu duogc etyl 5-(2-(5-flopyridin-3-
yD)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxylat (1,53g, 93%) duéi dang chét
rin mau vang. '"H -NMR (CDCls, Varian, 400 MHz): § 1,22-1,48 (3H, m), 2,01-2,28
(3H, m), 2,24-2,61 (1H, m), 3,51-4,20 (2H, m), 4,21-4,40 (2H, m), 5,02 va 5,62 (1H,
s+s), 5,90 va 6,31 (1H, s+s), 7,20-7,50 (1H, m), 8,10-8,45 (4H, m).

Buéc B: axit 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
carboxylic
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Dung dich cha etyl 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylat (1,53g, 4,31 mmol) trong EtOH (32mL) va nuéc (10mL) dugc
bb sung LiOH (309mg, 12,9mmol) & nhiét ¢ 0°C. Hn hop phan l'xhg nay duoc hdi luu
trong 5 gio va dugc lam ngudi xudng nhiét d6 trong phong. Sau khi bay hoi EtOH, thi
phﬁn cdn duogc axit hoa b%lng dung dich HCI] 2N cho dén do pH 5~6, va sau d6 dugc
chiét hai 1in bing EtOAc. Lép hitu co d4 két hop duge rira bing nuée mudi, duoc lam
khd trén NaxSO0s, duoc loc va ¢b trong moi trudng chan khong dé thu duoc axit 5-(2-(5-
flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxylic ~(1,23g, 87%)
dudi dang chit rdn mau vang nhat. "H-NMR (DMSO-ds, Varian, 400 MHz): 6 1,19-2,20

'(3H, m), 2,40-2,50 (1H, m), 3,60-3,82 (1H, m), 4,00-4,08 (1H, m), 5,25-5,48 (1H, m),
6,12 va 6,65 (1H, s+ts), 7,66-7,80 (1H, m), 8,10-8,26 (1H, m), 8,40-8,80 (3H, m), 11,6
(1H, br. s).

Diéu ché cac hop chit hoa hoc 1-10

HC H;N..Nj\R

2F N""{‘ \ A fN,N THC. pyridin .
e Tae “"“""‘“““““““"“‘"‘““
N)\e

HATU, DIPEA -10°C é Rigt &
COH DMF . iy 4

R= Ke, Et, -Pr, o-Pr, tBu

thudc thir Lawasson
foluen

110°C, 2 glo

R=Ms, Et, iPr, e-Pr, tBuy

Vi du 9: Piu ché hop chit héa hoc 1: 2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-metyl-1,3,4-oxadiazol
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Budc A: N'-axetyl-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
carbohydrazit

Dung dich chta axit 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 8, 100mg, 0,290mmol) trong DMF (2,0mL)
duge bd sung axetohydrazit (43,0mg, 0,581mmol), DIPEA (0,152mL, 0,871mmol),
HATU (166mg, 0,436mmol) & nhiét d trong phong. Hon hop phén timg nay duoc khuéy
& nhiét do trong phong qua dém va dugc pha lodng bang EtOAc. Hon hop nay duoc rira
bz‘ing nuéc va nude mudi, duoc lam kho trén NaSOs, duge loc va ¢b trong moi trudng
chan khong. Phin cin dugc tinh ché bang phuong phép sic ky cot trén SiO2 (EtOAc chi
véi DCM:MeOH = 20:1 dén 10:1) dé& thu duoc N'-axetyl-5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carbohydrazit (72,0mg, 62%)
duéi dang chit rin mau tréng. "H-NMR (DMSO-ds, Varian, 400 MHz): § 1,80-1,92 (2H,
m), 1,90-1,98 (1H, m), 2,10-2,16 (2H, m), 2,38-2,48 (1H, m), 3,66-3,78 (1H, m), 5,35-
5,37 (1H, m), 6,26-6,27 va 6,69-6,71 (1H, m), 7,02-7,34 (3H, m), 8,14-8,28 (1H, m),
8,61-8,68 (1H, m), 8,82-8,93 (1H, m), 9,78 va 10,0 (1H, s+s). * Hai proton tt NHNH

khong quan sét dugc.

Buéc B:  2-(5-(2-(2,5-diflophenyl)pyro lidin-1-yl)pyrazolo[1,5-a] pyrirnidin-3-yl); 5-
metyl-1,3,4-oxadiazol.
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Dung dich chta N'-axetyl-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (40,0mg, 0,100mmol) trong DCM (0,6mL) dugc bd sung
pyridin (0,0180mL, 0,220mmol) & nhiét d6 0°C. Hon hop nay duge 1am ngudi xubng
nhiét d6 - 10°C, va sau d6 triflic anhydrit (0,0350mL, 0,210mmol) dugc bd sung tung
giot vao hén hop. Hbn hop phan ting nay dwgc khudy & nhiét d6 -10°C trong 1 gids va
sau d6 ¢ nhiét d6 0°C trong 1 gid. Sau khi dugc lam ngudi bang nude, thi hdn hop nay
duoc chiét hai 14n bing DCM. Lép hitu co di két hop duge 1am kho trén NazSOq, dugce
loc va cd trong mdi trudng chan khong. Phin cin dugc tinh ché bing phuong phép sac
ky cot trén SiO; (Hex:EtOAc = 1:3 dén 1:7) dé thu duge 2-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidih—3 -yl)-5-metyl-1,3,4-oxadiazol
(15,0mg, 40%) dudi dang chit rin mau tring. 'H-NMR (CDCls, Varian, 400 MHz): 5
2,04-2,25 (3H, m), 2,43-2,56 (3H, m), 4,05-4,30 (2H, m), 5,20 va 5,70 (1H, s+s), 5,93
va 6,37 (1H, s+s), 6,74-6,83 (1H, m), 6,85-7,20 (2H, m), 7,52-7,54 va 7,67-7,71 (1H,
m+m), 8,19-8,56 (2H, m). MS: 383,3 [MH"]. '

Vi du 10: Pidu ché hop chit héa hoc 2: 2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-metyl-1,3,4-thiadiazol

%a

Dung dich chta N'-axetyl-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (63,0mg, 0,157mmol) trong toluen (3,0mL) dugc bd sung
thudc thir Lawesson (70,0mg, 0;173mm01) & nhiét d6 trong phong. Hon hop phan ung
nay duogc khqu & nhiét do 110°C trong 2 gio, duge lam ngudi xuéng nhiét d0 trong

phong va dugc phén chia giita nude va EtOAc. Lop hitu co da tach duge 1am kho trén
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NaxSO0s4, dugce loc va ¢d trong moi trudng chan khong. Phin cin duoc tinh ché béng
phuong phap sic ky cot trén SiOz (chi DCM trén DCM:MeOH = 10:1) dé thu dugc 2-
(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-metyl-1,3,4-
thiadiazol (63,0mg, 100%) dudi dang chét rin mau tring. '"H-NMR (CDCls, Varian, 400
MHz): § 2,04-2,30 (3H, m), 2,40-2,60 (1H, m), 2,32-2,94 (2H, m), 3,60-4,40 (3H, m),
5,22 va 5,66 (1H, s+s), 5,91 va 6,39 (1H, s+s), 6,65-7,18 (3H, m), 8,20-8,37 (1H, m),
8,50-8,60 (1H, m). MS : 399,3 [MH"].

Vi du 11: DPidu ché hop chdt héa hoc 3: 2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-etyl-1,3,4-oxadiazol

F
-N
A o
NS NS
N N
. =N

Budc A: tert-butyl 2-propionylhydrazincarboxylat

o O
Boc/N\NJ\/
H

Dung dich chira tert-butyl hydrazincarboxylat (3,00g, 22,7mmol), TEA (6,33mL,
45,4mmol) trong DCM (51mL) duogc bd sung dung dich propionyl clorua (3,00mL,
34,0mmol) trong DCM (10mL) & nhiét d 0°C. Hon hop phan tng nay dugc khudy &
nhiét d6 0°C trong 2 gid va dugc 1am ngudi bang nude. Hon hop nay duge chiét bang
DCM, duge rira bang dung dich HCI IN va nude mudi, duge lam khd trén NazSOs, duge
loc va cb trong méi trudng chan khong. Phan cin dugc tinh ché bing phuong phap sic
ky cot trén SiO2 (Hex:BtOAc= 2:1 dén 1:1) dé thu dugc tert-butyl 2-
propionylhydrazincarboxylat (2,03g, 47%) duéi dang chét rin mau tring. 'H-NMR
(CDCIs, Varian, 400 MHz): § 1,19 (3H, t, J= 7,6 Hz), 1,47 (9H, s), 2,26 (2H, q, /= 7,6
Hz), 6,66 (1H, br. s), 7,67 (1H, br. s).

Budc B: propionohydrazit hydroclorua
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HZN\N)OL\/
HCI H

Dung dich chura tert-butyl 2-propionylhydrazincarboxylat (615mg, 3,27mmol)
trong dioxan (11mL) dugce bb sung HCI (4N trong dioxan, 6,53mL, 26,1mmol) & nh1et
doé trong phong Hdn hop phan tmg nay duoc khudy & nhiét d6 trong phong qua dém va
cd trong moi truong chan khong. Phén cin duoc xir Iy bing ete. Chat rén da két tha duoc
thu gom bang cach loc va dwoc lam kho trong méi trudong chan khong dé thu duoc
propionohydrazit hydroclorua (272mg, 66%) dudi dang chét rin mau vang nhat. 'H-
NMR (DMSO-ds, Varian, 400 MHz): 6 1,00 (3H, t,J=7,6 Hz), 2,20 (2H, q, /= 7,6 Hz),
10,4 (3H, br. s), 11,0 (1H, br. s).

Buéc C: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-N'-propionylpyrazolo[1,5-a]pyrimidin-
3-carbohydrazit.

N’N
/‘\i\NH

Dung dich chta axit 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 8, 200mg, 0,581 mmol) trong DMF (4,0mL)
duoc bd sung propionohydrazit hydroclorua (145mg, 1,16mmol), DIPEA (0,406mL,
2,32mmol), HATU (331mg, 0,871 mmol) & nhiét d0 trong phong. Hon hop phan tng nay
dugc khudy & nhiét d6 trong phong qua dém va dugc pha lodng bing EtOAc. Hon hop
nay dugc rira bé“mg nudce va nude mudi, duge 1lam kho trén NazSOs, dﬁoc loc va cd trong
mdi trudng chan khong. Phin can duoc tinh ché bing phuong phap séc ky cot trén SiO»
(chi EtOAc trén DCM:MeOH = 20:1 dén 10:1) @& thu duoc 5-(2-(2,5-
- diflophenyl)pyrolidin-1-y1)-N'-propionylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit
(177mg, 73%) duéi dang chét rin mau tring. '"H-NMR (CDCls, Varian, 400 MHz): &
1,27 3H, t, J= 7,4 Hz), 2,04-2,28 (3H, m), 2,32-2,48 (2H, m), 2,48-2,51(1H, m), 3,70-
4,24 (2H, m), 5,22 (0,7H, d, J= 7,2 Hz), 5,50-5,56 (0,3H, m), 5,92 (0,7H, d, J= 7,2 Hz),
6,30-6,38 (0,3H, m), 6,72-7,09 (3H, m), 8,02-8,12 (0,3H, m), 8,16 (0,7H, d, J= 7,2 Hz),

-78-



28497

8,27-8,40 (1H, m), 9,13 (0,7H, d, J= 6,8 Hz), 9,44-9,52 (0,3H, m), 10,9 (1H, d, /= 6,8
Hz).

Buéc D: 2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-5-
etyl-1,3,4-oxadiazol

Dung dich chita 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-N'-propionylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (50,0mg, 0,121mmol) trong DCM (1,0mL) dugc bd sung
pyridin (0,0220mL, 0,278mmol) & nhiét d6 0°C. Hén hop nay dugc lam ngudi xubng
nhiét dd - 10°C, va sau d6 triflic anhydrit (0,0430mL, 0,253mmol) duoc bd sung timg
giot vao hdn hop. Hdn hop phan tmg nay dugc khuay ¢ nhiét d6 -10°C trong 1 gio va
sau d6 & nhiét do 0°C trong 1 gio. Sau khi phan tmg dugc lam ngimg bang nuéc, thi hdn
hop nay dugc chiét hai 14n bing DCM. Lép hitu co da két hop duoc 1am khd trén NazSOs,
duoc loc va ¢ trong mdi trudng chan khong. Phan cin duge tinh ché bang phuong phap
shc ky oot trén SiO» (Hex:EtOAc = 1:2 dén 1:3) & thu duoc 2-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-etyl-1,3,4-oxadiazol
(22,1mg, 46%) dudi dang chit rin mau tréng. 'TH-NMR (CDCls, Varian, 400 MHz): &
1,30-1,50 (3H, m), 2,00-2,18 (3H, m), 2,40-2,62 (1H, m), 2,80-3,04 (2H, m), 3,66-4,26
(2H, m), 5,21 va 5,74 (1H, s+s), 5,93 va 6,39 (1H, s+s), 6,72-7,6,80 (lH m), 6,82-7,13
(2H, m), 8,10-8,40 (2H, m). MS 397,3 [MH"].

Vi du 12 Pidu ché hop chat héa hoc 4: 2-(5-(2- (2 5- dlﬂophenyl)pyrohdm-l—
yDpyrazolo[1,5-a]pyrimidin-3-yl)-5-etyl-1,3,4-thiadiazol

%*g

-79-



28497

Dung dich chita 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-N'-propionylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (50,0mg, 0,121mmol) trong toluen (2,5mL) dugc b6 sung
thubc thir Lawesson (54,0mg, 0,133mmol) & nhiét d trong phong. Hon hop phan g
néy duoc khqu & nhiét do 110°C trong 2 gid, duge lam ngudi xuéng nhiét do tfong
phong va duge phan chia gilta nuée va EtOAc. Lép hitu co da tach duoc lam kho trén
NazS04, dugce loc va ¢b trong mdi truong chan khong. Phén cin dugc tinh ché b%mg
phuong phép séc ky cot trén SiO; chi (DCM trén DCM:MeOH = 50:1) dé thu duoc 2-
(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-etyl-1,3,4-
thiadiazol (32,8mg, 65%) dudi dang chit rin mau tring. "H-NMR (CDCls, Varian, 400
MHz): § 1,37-1,52 (3H, m), 2,00-2,21 (3H, m), 2,42-2,64 (1H, m), 3,31-3,22 (2H, m),
3,36-4,20 (2H, m), 5,21 va 5,69 (1H, s+s), 5,90 va 6,26 (1H, s+s), 6,65-6,70 (1H, m),
6,88-7,05 (2H, m), 8,20-8,38 (1H, m), 8,52-8,63 (1H, m). MS: 413,3 [MH"].

Vi du 13: Didu ché hop chdt héa hoc 5: 2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-isopropy!l-1,3,4-oxadiazol

F
-N:
oUes
NS NS
N N
=N

S/Orlll

Budc A: tert-butyl 2-isobutyrylhydrazincarboxylat

H _
Boc” ‘N)H/
H

Hdn hop ctia tert-butyl hydrazincarboxylat (10,0g, 76,0mmol), TEA (21,1mL,
151mmol) trong DCM (170mL) dugc bd sung dung dich chira isobutyryl clorua (12,1g,
113mmol) trong DCM (34mL) & nhiét d6 0°C. Hon hop phan {ng nay duoc khudy &
nhiét d6 0°C trong 1 gi¢ va dugc lam ngudi bang nudc. Hon hop nay duoc chiét bang
DCM, duogc rira br?mg dung dich HCI 1N va nuéc mudi, duge lam khé trén NaxSOs, duoc
loc va cb trong mdi truong chén khong. Phén cin duqé tinh ché bang phwong phép séc
ky cot trén SiO2 (Hex:EtOAc= 2:1 dén 1:1) @& thu dugc tert-butyl 2-
isobutyrylhydrazincarboxylat (14,0g, 91%) dudi dang chét rin mau tring. '"H-NMR
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(CDCl3, Varian, 400 MHz): 8 1,20 (6H, d, J = 6,8 Hz), 1,47 (SH,s), 2,41-2,47 (1H, m),
6,63 (1H, br. s), 7,57 (1H, br. s).

Budc B: isobutyrohydrazit hydroclorua

(0]
AR
e

Dung dich chira tert-butyl 2-isobutyrylhydrazincarboxylat (14,0g, 69,2mmol)
trong dioxan (230mL) dugc bd sung HCI (4N trong dioxan, 104mL, 415mmol) & nhiét
d6 trong phong. Hon hop phéan (g nay dugc khudy & nhiét d¢ trong phong qua dém va
¢6 trong mdi trudng chan khong. Phan cin duge xir Iy bing ete. Chit rin da két tia dugc
thu gom bang cach loc va dugc lam kho trong moéi trudng chén khong dé thu dugc
isobutyrohydrazit hydroclorua (8,78g, 92%) dudi dang chat rin mau vang nhat. 'H-
NMR (DMSO-ds, Varian, 400 MHz): § 1,06 (6H, d, J= 6,8 Hz), 2,52-2,59 (1H, m), 10,4
(3H, br. s), 11,1 (1H, br. ). o

Buoc C 5-(2-(2,5- dlﬂophenyl)pyrohdln- -yl)-N'-isobutyrylpyrazolo[1,5-a]pyrimidin-
3- carbohydra21t

N’N
*ﬁw

Dung dich chta axit 5-(2-(2,5 -diﬂophenyl)pyrolidin—l-yl)pyrazolo[l ,5-
a|pyrimidin-3-carboxylic (Chét trung gian 8, 200mg, 0,58 1mmol) trong DMF (4,0mL)
duoc bd sung isobutyrohydrazit hydroclorua (161mg, 1,16mmol), DIPEA (0,406mL,
2,32mmol), HATU (331mg, 0,871mmol) & nhiét d6 trong phong. Hon hop phan tng nay
dugc khudy & nhiét d§ trong phong qua dém va dugc pha lodng bing EtOAc. Hon hop
nay duoc rira béng nude va nude mudi, duge 1am kho trén NaxSOs, duoc loc va b trong
moi truong chan khong. Phén can dugc tinh ché bang phuong phép sdc ky cot trén SiO2
(chi EtOAc trén DCM:MeOH = 20:1 dén 10:1) d& thu dugc 5-(2-(2,5-
diflophenyl)pyrolidin-1-y1)-N'-isobutyrylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit
(186mg, 75%) du6i dang chét rin mau vang nhat. 'H-NMR (CDCls, Varian, 400 MHz):
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5 1,28 (6H, d, J = 6,0 Hz), 2,52-2,19 (3H, m), 2,50-2,61 (2H, m), 3,71-4,25 (2H, m),
5,22 (0,7H, d, J = 7,6 Hz), 5,58-5,62 (0,3H, m), 5,92 (0,7H, d, J = 7,2 Hz), 6,30-6,38
(0,3H, m), 6,72-7,09 (3H, m), 8,02-8,12 (0,3H, m), 8,19 (0,7H, d, /= 76Hz) 828 8,37
(1H, m), 9,02 (0,7H, d, J = 6,0 Hz), 9,52-9,60 (0,3H, m), 10,9 (1H, d, J = 7,2 Hz).

Buéc D: 2-(5-(2-(2,5-diﬂophenyl)pyrolidin—1-yl)pyrazolQ[l_,5-a]pyrimidin—37yl)-5-
isopropyl-1,3,4-oxadiazol.

Dung dich chura 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-N'-
isobutyrylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (70,0mg, 0,163mmol) trong DCM
(1,0mL) dugc bd sung pyridin (0,0300mL, 0,376mmol) ¢ nhiét d6 0°C. Hon hop nay
duoc lam lanh xuéng nhiét d6 - 10°C, va sau d6 triflic anhydrit (0,0580mL, 0,343mmol)
duoc bd sung timg giot vao hdn hop. Hon hop phan tng nay duoc khudy & nhiét do -
10°C trong 1 gid va sau d6 & nhiét d 0°C trong 1 git. Sau khi phan tmg dugc lam ngimg
béng nuée, thi hdn hop duge chiét hai lan bz"mg DCM. Lép hitu co da két hop dugc lam
khd trén NaxS04, duoc loc va ¢b trong méi truong chan khong. Phén cin duge tinh ché
béng phuong phap séc ky cot trén SiO, (Hex:EtOAc = 1:2 dén 1:3) dé thu duge 2-(5-(2-
(2,5-diﬂophenyl)pyrolidin-1-yl)pyrazolo[l,5-a]pyrimidin—3-yl)-5-isopropyl—1,3,4-
oxadiazol (39,0mg, 58%) du6i dang chét rén mau tring. 'H-NMR (CDCls, Varian, 400
MHz): & 1,28-1,52 (6H, m), 2,00-2,21 (2H, m), 2,40-2,60 (1H, m), 3,10-3,30 (1H, m),
3,50-4,18 (3H, m), 5,22 va 5,80 (1H, s+s), 5,91 va 6,39 (1H, s+s), 6,69-6,80 (1H, m),
6,85-7,12 (2H, m), 8,12-8,42 (2H m). MS: 411,3 [MH"].

Vi du 14: Didu ché hop chat héa hoc 6: 2 (5-(2- (2 5- dlﬂophenyl)pyrohdm-l-
“ yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-isopropyl-1,3,4-thiadiazol
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Dung dich chuira © 5-(2-(2,5-diflophenyl)pyrolidin-1-yI)-N'-
isobutyrylpyrazolo[l,S-a]pyrimidin-.3-carbohydrazit (100mg, 0,233mmol) trong toluen
(4,6mL) duoc b sung thudc thir Lawesson (104mg, 0,23mmol) & nhiét d6 trong phong.
Hon hop phan ng nay dugc khudy & nhiét ¢ 110°C trong 2 gio, duge 1am ngudi xudng
nhiét d6 trong phong va dugc phan chia gitta nude va EtOAc. Lép hitu co dé tach duge
lam kho trén Na>SOs, duoc loc va ¢d trong moi truong chan khéng. Phéan cin dugc tinh
ché bang phuong phap sdc ky cot trén SiOz (Hex: EtOAc = 1:2 trén chi EtOAc) dé thu
dugc 2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-
isopropyl-1,3,4-thiadiazol (61,0mg, 61%) dudi dang chét rdn mau tring. 'H-NMR
(CDCls, Varian, 400 MHz): § 1,38-1,58 (6H, m), 2,01-2,28 (3H, m), 2,47-2,60 (1H, m),
3,42-3,75 (2H, m), 3,85-4,20 (2H, m), 5,22 va 5,72 (1H, s+s), 5,90 va 6,38 (1H, s+s),
6,62-6,80 (1H, m), 6,81-7,02 (2H, m), 8,20-8,37 (1H, m), 8,50-8,61 (1H, m). MS: 427,3
[MH"]

Vi du IS Didu ché hop chit héa hoc 7: 2-xyclopropyl-5-(5 -(2-(2,5 -
diﬂophenyl)pjrrolidin- 1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3 ,4-o§<adiazol '

Budc A: tert-butyl 2-(xyclopropancarbonyl)hydrazincarboxylat

H o -
Boc” ‘N%
H

Hdén hop cua tert-butyl hydrazincarboxylat (3,00g, 22, 7mmol), TEA (6,33mL,
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45 4mmol) trong DCM (51mL) dugc bd sung dung dich chita xyclopropancarbonyl
clorua (3,10mL, 34,0mmol) trong DCM (10mL) & nhiét d6 0°C. Hon hop phan ing nay
duoc khudy & nhiét d 0°C trong 1 gidy va duge 1am ngudi bang nude. Hon hop nay duge
chiét biing DCM, dugc rira bing dung dich HCI 1N va nuéc mudi, dugc 1am kho trén
NazS0s, duge loc va cb trong moi tmc‘mg. chan khong. Phén cin dugc tinh ché b%mg
phuong phap séc ky cot trén SiO; (Hex:EtOAc = 2:1 dén 1:1) dé thu duoc tert-butyl 2-
(xyclopropancarbonyl)hydrazincarboxylat (2,16g, 47%) dudi dang chit rin mau tréng.
IH-NMR (CDCls, Varian, 400 MHz): § 0,81-0,84 (2H, m), 1,02-1,04 (2H, m), 1,45-1,52
(10H, m), 6,65 (1H, br. s), 7,95 (1H, br. s).

Buéc B: xyclopropancarbohydrazit hydroclorua

i
HCTZN\ﬁ/JW

Dung dich chtra tert-butyl 2- (xyclopropancarbonyl)hyd1azmcarboxylat (2,16g,
10 8mm01) trong ‘dioxan (36mL) duofc bd sung HCl (4T\4T trong dioxan, 6, 53mL
26,1mmol) & nhiét d6 trong phong. Hn hop phan img nay dugc khudy & nhlet do trong
phong qua dém va b trong moi truong chan khong. Phén cin duoc xu ly bano ete. Chat
rén di két tha duoc thu gom bang cach loc va duge 1am kho trong moi truong chin
kh6ng dé thu duogc xyclopropancarbohydra21t hydroclorua (1,38g, 94%) dusi dang chét
rén mau vang nhat. '"H-NMR (DMSO-ds, Varian, 400 MHz): 6 0,77-0,88 (4H, m), 1,73-
1,79 (1H, m), 10,5 (3H, br. s), 11,3 (1H, br. s).

Buée C: N'-(xyclopropancarbonyl)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbohydrazit. '

Dung dich chioa axit 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 8, 200mg, 0,58 1mmol) trong DMF (4,0mL)
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duoc b_é sung xyclopropancarbohydrazit hydroclorua (159mg, 1,16mmol), DIPEA
(0,406mL, 2,32mmol), va HATU (331mg, 0,871mmol) & nhiét dg trong phong. Hon hop
phan Gng nay dugc khudy & nhiét d§ trong phong qua dém va dugc pha lodng bang
EtOAc. H3n hop nay duoc rira bing nudc va nuée mudi, duge 1am kho trén NazSOs,
duoc loc va ¢6 trong mdi truong chan khong. Phan cin duge tinh ché bang phuong phap
sic ky cot trén SiO2 (DCM:MeOH = 100:1 dén 20:1) dé thu dugc N-
(xyclopropancarbonyl)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1 ,5-a]pyrimidin-
3-carbohydrazit (215mg, 87%) dudi dang chét rén mau tring, '"H-NMR (CDCls, Varian,
400 MHz): & 0,84-0,90 (2H, m), 1,09-0,15 (2H, m), 2,00-2,25 (3H, m), 2,48-2,61 (1H,
m), 3,71-4,17 (3H, m), 5,22 (0,7H, d, J = 8,4 Hz), 5,50-5,58 (0,3H, m), 5,91 (0,7H, d, J
= 7,6 Hz), 6,30-6,38 (0,3H, m), 6,71-7,09 (2H, m), 8,18 (0,7H, d, /= 7,2 Hz), 8,52-8,62
(0,3H, m), 8,25-8,37 (2H, m), 9,04-9,46 (1H, m), 10,65-10,75 (1H, m).

Budce D: 2-xyclopropyl-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-1,3,4-oxadiazol

Dung dich chua N'-(xyclopropancarbonyl)-5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbohydrazit (100mg, 0,23 5mmol) trong DCM (1,5mL)
dugc bd sung pyridin (0,0440mL, 0,539mmol) & nhiét 46 0°C. Hon hop nay dugc lam
lanh xuéng nhiét d6 - 10°C, va sau d¢ triflic anhydrit (0,0830mL; '0,492mmol) dugce bd
sung timg giot vao hén hop. Hn hop phan tng ndy duge khudy & nhiét d¢ -10°C trong
1 gid va sau d6.& nhiét do O‘°C‘t_rof1g 1 gio. Sau khi phan Ung dugc lam ngimg bang
nuée, hdn hop duge chiét hai 1dn bing DCM. Lép hitu co dé két hop dugce lam khd trén
NazS04, duoc loc va ¢d trong mdi trudng chan khong. Phén cin duoc tinh ché bang
phuong phap sic ky cot trén SiO2 (Hex:EtOAc = 1:3 dén 1:7) dé thu dugc 2-
xyclopropyl-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a] pyrimidin-3-yl)-
1,3,4-oxadiazol (49,0mg, 51%) dudi dang chét rén mau tréng. 'H-NMR (CDCls, Varian,
400 MHz): & 1,00-1,18 (4H, m), 2,01-2,18 (4H, m), 2,32-2,61 (1H, m), 3,61-4,20 (2H,
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m), 5,20 va 5,77 (1H, s+s), 5,92 va 6,39 (1H, s+s), 6,70-6,80 (1H, m), 6,82-7,12 (2H,
m), 8,12-8,37 (2H, m). MS: 409,3 [MH"].

Vi du 16: Diéu ché hop chdt héa hoc 8: 2-xyclopropyl-5-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3 ,4-thiadiazol

Dung dich chua N'-(xyclopropancarbonyl)-5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbohydrazit (80,0mg, 0,1 88mmol) trong toluen
(3,5mL) dugce bd sung thudc thir Lawesson (76,0mg, 0,188mmol) & nhiét dd trong phong.
Hon hop phan tng nay duoc khudy & nhiét d@§ 110°C trong 2 git, duoc lam ngudi xubng
nhiét d6 trong phong va dugc phén chia gitta nude va EtOAc. Lép hitu co da tach dugce
1am kho trén NaxSOys, duge loc va cd trong moi truong chan khong. Phan cin dugc tinh
ché bing phuong phép séc ky cot trén SiO (chi EtOAc trén DCM:MeOH = 10:1) dé thu
duoge 2-xyclopropyl-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1 ,5-a]pyrimidin-
3-yl)-1,3 4-thiadiazol (23,0mg, 29%) dudi dang chét ran mau trang. 'H-NMR (CDCL,
Varian, 400 MHz): & 0,88-0,95 (2H, m), 1,10-1,30 (2H, m), 2,01-2,25 (3H, m), 2,40-
2,61 (2H, m), 3,61-3,67 (1H, m), 3,82-4,10 (1H, m), 5,21 va 5,68 (1H, sts), 5,90 va 6,37
(1H, s+s), 6,62-6,80 (1H, m), 6,83-7,02 (1H, m), 7,04-7,12 (1H, m), 8,15-8,42 (1H, m),
8,50-8,61 (1H, m). MS: 425,3 [MH"].

Vi du 17: Diéu ché hop chét héa hoc 9: 2-tert-butyl-5-(5-(2-(2,5-diflophenyl)pyrolidin-
1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-oxadiazol

%a
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Budc A: tert-butyl 2-pivaloylhydrazincarboxylat

H (0]
Boc” \N)H<
y H

Dung dich chtra tert-butyl hydrazincarboxylat (5,00g, 37,8mmol), TEA (10,6mL,
76,0mmol) trong DCM (85mL) dugc bd sung dung dich chura pivaloyl clorua (6,98mL,
56,7mmol) trong DCM (85mL) & nhiét d§ 0°C. Hon hop phan tng nay dugc khudy &
nhiét d6 0°C trong 1 gi¢r va duoc lam ngudi bang nudc. Hon hop nay duoc chiét bang
DCM, duoe rira bing dung dich HCI 1IN va nuée mubi, dugc lam kho trén NazSOa, duge
loc va ¢d trong moi truong chan khong. Phén cin duoce tinh ché bang phuong phap sac
ky cot trén SiO2 (Hex:EtOAc=1:1) dé thu duoc tert-butyl 2-pivaloylhydrazincarboxylat
(7,658, 93%) dudi dang chit rin mau tring. 'H-NMR (CDCl, Varian, 400 MHz): § 1,25
(9H, s), 1,47 (9H, s), 6,48 (1H, br. s), 7,39 (1H, br. s).

Budc B: pivalohydraiit hydroclofua
0
T

Dung dich chura tert-butyl 2-pivaloylhydrazincarboxylét (7,65g, 35,4mmol) trong
dioxan (11 SmL) duqc'bé sung HCI (4 N trong dioxan, 70mL, 283mmol) & nhiét &C) trong
phong. Hon hgp phéan img ndy dugc khudy & nhiét d6 trong phong qua dém va cd trong
mdi truemg'chan khong. Phin can dirge xi 1y bing ete. Chét rén da két tia duge thu gom
béang céach loc va duge 1am kho trong mdi trudng chén khong dé thu du¢c pivalohydrézit
hydroclorua (5,06g, 94%) dudi dang chit rin mau vang nhat. 1‘H-N'MR (DMSO-ds,
Varian, 400 MHz): 6 1,17 (9H, s), 10,3 (3H, br s), 10,8 (1H, br. s). '

Bude C: 5-(2-(2,5-diflophenyl)pyrolidin- 1-yl)-N’-plvaloylpyrazolo[1 5-a]pyr1m1d1n—3-
carbohydrazit

N’N

“ZNH
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Dung dich chta axit 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 8, 441mg, 1,28mmol) trong DMF (8,5mL)
dugec bd sung pivalohydrazit hydroclorua (391mg, 2,56mmol), DIPEA (0,895mL,
5,12mmol), HATU (730mg, 1,92mmol) ¢ nhi¢t d6 trong phong. Hon hop phan tng nay
duoc khqu & nhiét 46 trong phong qua dém, duge rot vao nudce va dugc khue”'ly thém 30
phit & nhiét d§ trong phong. Chét rén da két tha duoc thu gom bing cach loc va dugce
lam khod trong moéi trudng chan khong dé thu duoc 5-(2-(2,5-diflophenyl)pyrolidin-1-
y1)-N'-pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (454mg, 80%) du6i dang chat
rin mau vang nhat. 'H-NMR (DMSO-ds, Varian, 400 MHz): 5 1,19 (9H, s), 1,81-2,15
(3H, m), 2,45-2,50 (1H, m), 3,65-3,72 (1H, m), 4,00-4,08 (1H, m), 5,36-5,42 (1H, m),
6,70 (1H, d, J = 8,0 Hz), 6,95-7,11 (3H, m), 8,23 (1H, s), 8,55 (1H, s), 8,83 (1H, d, /=
8,0 Hz), 9,53 (1H, s).

Buéc D: 2-tert-butyl-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a] pyrimidin-
3-yl)-1,3,4-oxadiazol |

Dung dich chita 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (651mg, 1,47mmol) trong DCM (10mL) dugc bb sung
pyridin (0,274mL, 3,38mmol) & nhi¢t 46 0°C. Hén hop nay dugc lam lanh xuéng nhiét
dd - 10°C, va sau d6 triflic anhydrit(0,522mL, 3,09mmol) dugc bd sung ting giot vao
hdn hop. Hon hop phéan tmg nay dugc khudy & -10°C trong 1 gid va sau d6 ¢ 0°C trong
1 gid. Sau khi phén ung dugc lam nging béng nudce, hdn hop duge chibt hai lin bang
DCM. Lép hitu co da két hop dugc 1am khd trén NaxSO4, dugc loc va cb trong moi
truong chéan khong. Phén céin duge tinh ché bang phuong phap sic ky cot trén SiO2
(Hex:EtOAc=1:3 dén 1:4) @ thu dugc 2-tert-butyl-5-(5-(2-(2,5-diflophenyl)pyrolidin-
1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol (402mg, 64%) dudi dang chét rin
mau tring. '"H-NMR (DMSO-ds, Varian, 400 MHz): 1,27 va 1,44 (9H, s+s), 1,82-2,18
(3H, m), 2,32-2,44 (1H, m), 3,54-3,90 (1H, m), 4,00-4,08 (1H, m), 5,32-5,38 (0,3H, m),
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5,67 (0,7H, d, J = 7,6 Hz), 6,06-6,12 (0,3H, m), 6,71 (0,7H, d, J = 8,0 Hz), 6,88-7,38
(3H, m), 8,32-8,42 (1H, m), 8,58-8,65 (0,3H, m), 8,84 (0,7H, d, J= 8,0 Hz). MS: 4253
[MH"].

Vidu18: Piéu ché hop chit héa hoc 10: 2-tert-butyl-5-(5 -(2-(2,5-diﬂophenyl)pyrolidin—
1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-thiadiazol ’

Dung dich chtta 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (50,0mg, 0,113mmol) trong diglyme (2,2mL) duoc bd
sung P4S10 (100mg, 0,226mmol) va NaxCOs (48,0mg, 0,452mmol) & nhiét d¢ trong
phong. Hon hop phan tmg ndy dugc khudy & nhiét 6 90°C trong 2 gid, duoc lam ngudi
xuéng nhiét do trong phong va dugc phén chia gifta nuge va EtOAc. Lép hitu co da tach
duqé l_ém kho frén NaSOq, dﬁéc .lQC va cb trong moi trubh.g chan khéng. Phan cin duogc
tinh ché bang phuong phép ééc ky cot trén SiOz (chi EtOAc trén DCM:MeOH = 10:1)
d¢ thu dugc 2-tert-butyl-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-y)-1,3,4-thiadiazol (30,0mg, 60%) dudi dang chét ran mau trang. MS:
441,4 [MH"].

Diéu ché céc hop chit hoa hoc 11-15
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Vi du 19: Didu ché hop chit héa hoc 11: 2-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-metyl-1,3,4-thiadiazol

F
N T ,
\
s
\S s
N N)\f\
<N
11 Sr,{l

BuGe A: N'-axetyl-5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

carbohydrazit

Dung dich chta axit 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 9, 200mg, 0,611mmol) trong DMF (4,0mL)
duoc bd sung axetohydrazit (91,0mg, 1,22mmol), DIPEA (0,320mL, 283mmol), va
HATU (349mg, 0,917mmol) & nhiét 6 trong phong. Hn hop phan ting ndy dugc khudy

& nhiét do trong phong qua dém va duoc rét vao nudc. Hén hop nay dugc khudy trong
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30 phat. Chét rin da két tia duoc thu gom bang cach loc va dugce 1am khé trong méi
truong chén khong dé thu dugc N'-axetyl-5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbohydrazit (168mg, 71%) dudi dang chét rin mau
tring. '"H-NMR (CDCls, Varian, 400 MHz): 8 2,00-2,15 (5H, m), 2,50-2,63 (1H, m),
3,68-4,30 (2H, m), 5,06 va 5,30 (1H, s+s), 5,68 va 6,39 (1H, s+s), 7,10-7,40 (1H, m),
8,20-9,04 (4H, m), 9,84 va 10,8 (1H, s+s). * Hai proton tr NHNH khong quan sat duoc.

Budc B:  2-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-5-

F
N\
\_z _
%KNN\
N -
N N/L\ii
11 S%E

Dung dich chita N'-axetyl-5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-

metyl-1,3,4-thiadiazol

a]pyrimidin-3-carbohydrazit (50,0mg, 0,130mmol) trong diglyme (2,6mL) duoc bd
sung PsS10 (116mg, 0,261mmol) va Na2COs (55,0mg, 0,522mmol) & nhiét 46 trong
phong. Hon hop phan tng nay duoc khudy & nhiét do 90°C qua dém, duoc 1am ngudi
xubng nhiét d6 trong phong va duoc phén chia gifta nudc va EtOAc. Lép hitu co da tach
duogc 1am khd trén NaxSO4, duge loc va ¢d trong moi trudong chin khong. Phén cin dugc
tinh ché bing phuong phap séc ky cot trén SiO2 (EtOAc:MeOH = 100:1 dén 10:1) dé
thu dugc 2-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-
metyl-1,3,4-thiadiazol (36,0mg, 72%) dudi dang chét ran mau tring. "H-NMR (CDCl3,
Varian, 400 MHz): § 2,00-2,30 (3H, m), 2,50-2,80 (4H, m), 3,62-4,12 (2H, m), 5,01 va
5,49 (1H, s+s), 5,90 va 6,68 (1H, s+s), 7,20-2,26 (1H, m), 8,29-8,62 (4H, m). MS: 382,3
[MH].

Vi du 20: Diéu ché hop chét héa hoc 12: 2-etyl-5-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-thiadiazol
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Budc A: N'-axetyl-5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

carbohydrazit
F
N =~
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¢ o
NS N
N N
NH
O NH

Dung dich chta axit 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 9, 200mg, 0,611mmol) trong DMF (4,0mL)
duoc bd sung propionohydrazit hydroclorua (152mg, 1,22mmol), DIPEA (0,320mL,
283mmol) va HATU (349mg, 0,917mmol) & nhiét d6 trong phong. Ho6n hop phéan tmg
nay dugc khudy & nhiét d6 trong phong qua dém va dugc rot vao nudec. Hén hop nay
dugc khudy trong 30 phut. Chét rén da két tha duoc thu gom bang cach loc ve‘x‘ dugc lam
khd trong mbi truong chin khong dé thu duoc N'-axetyl-5-(2-(5-flopyridin-3-
yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carbohydrazit (168mg, 71%) du¢i dang
chit rin mau tring. '"H-NMR (CDCl, Varian, 400 MHz): § 1,27 (3H, t, J = 7,4 Hz),
2,00-2,28 (3H, m), 2,32-2,45 (3H, m), 2,50-2,67 (1H, m), 3,73-4,26 (2H, m), 5,07 va
5,72 (1H, s+s), 5,71 va 5,90 (1H, s+s), 7,21-7,40 (1H, m), 8,19-9,04 (4H, m), 9,96 va
10,84 (1H, s+s).

Budc B: 2-etyl-5-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
y1)-1,3,4-thiadiazol
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Dung dich chtra 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)-N'-
propionylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (50,0mg, 0,126mmol) trong
diglyme (2,6mL) dugc bd sung PsSio (112mg, 0,252mmol) va NaxCOs (53,0mg,
0,503mmol) & nhiét d6 trong phong. Hén hop phan tmg nay dugc khudy & nhiét d@5 90°C
trong 2 gio, dugc 1am ngudi xubng nhiét d trong phong va dwgc phén chia giita nude
va EtOAc. Lép hitu co dd tach dugc lam khé trén NazSOs, duge loc va cb trong moi
truong chan khong. Phan cin dugc tinh ché bing phuong phap sic ky cot trén SiO2
(EtOAc:MeOH = 50:1 dén 10:1) dé thu dugc 2-etyl-5-(5-(2-(5-flopyridin-3-
yD)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-thiadiazol (36,0mg, 72%) dudi
dang chat rén mau tring. "H-NMR (CDCls, Varian, 400 MHz): 8 1,40-1,52 (3H, m),
2,00-2,23 (3H, m), 2,52-2,65 (1H, m), 3,05-3,20 (2H, m), 3,60-3,80 (2H, m), 5,08 va
5,52 (1H, s+s), 5,88 va 6,38 (1H, s+s), 7,24-7,26 (1H, m), 8,30-8,60 (4H, m). MS: 396,3
[MH"].

Vi du 21: Didu ché hop chit héa hoc 13: 2-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-isopropyl-1,3,4-thiadiazol
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Budce A: 5-(2-(5-flopyridin-3-yl)pyrolidin-1 -yl)-N'-isobutyrylpyrazolo[1,5-a]
pyrimidin-3-carbohydrazit
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Dung dich chta axit 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a|pyrimidin-3-carboxylic (Chét trung gian 9, 200mg, 0,611mmol) trong DMF (4,0mL)
dugce bd sung isobutyrohydrazit hydroclorua (161mg, 1,22mmol), DIPEA (0,427mL,
2,44mmol) va HATU (349mg, 0,917mmol) & nhi¢t d6 trong phong. Hon hop phan tmg
nay duoc khudy & nhiét d§ trong phong qua dém va duoc rét vao nudc. Hon hop nay
duogc khudy trong 30 phut. Chét rén d3 két tiia duoc thu gom bang cach loc va dugc 1am
kho trong méi truong chan khong dé thu duoc 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)-
N'-isobutyrylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (208mg, 83%) dudi dang chét
rén mau vang nhat. 'H-NMR (CDClg, Varian, 400 MHz): 8 1,26-1,39 (6H, m), 2,00-
2,26 (3H, m), 2,50-2,62 (2H, m), 3,70-4,26 (2H, m), 5,06 va 5,32 (1H, s+s), 5,76 (0,3H,
s), 6,39 (0,7H, d, J= 8,0 Hz), 7,26-7,52 (1H, m), 8,24-8,90 (5H, m), 10,06 va 10,85 (1H,

s+s).

Buée B: 2-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1 ,5-a]pyrimidin-3-yl)-5-
i.sopropyll-'l ,3,4-thiadia201 ' - |

F
N o
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N
13 /S(: E
Dung dich chua 5-(2-(5-flopyridin-3 -yDpyrolidin-1-yl)-N'-

' isobutyrylpyrazolo[l,5-a]pyrimidin—3-carbohydrazit (50,0mg, 0,122mmol) trong
diglyme (2,6mL) dugc bb sung P4S10 (108mg, 0,243mmol) va Na2CO3 (52,0mg,
0,486mmol) & nhi¢t dé trong phong. Hon hgp phan tmg nay dugc khudy & nhiét d6 90°C
qua dém, duoc 1am ngudi xudng nhiét d6 trong phong va dugce phéan chia gilta nugce va

EtOAc. Ldp hitu co dé tach duge 1am kho trén NaaSOa, dugc loc va cd trong moi trudng
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chan khong. Phin cin dugc tinh ché bing phuong phap sic ky cot trén SiO2
(EtOAc:MeOH = 100:1 dén 20:1) dé thu dugc 2-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-isopropyl-1,3,4-thiadiazol (37,0mg, 74%) dudi
dang chét rén mau tring. 'H-NMR (CDCl, Varian, 400 MHz): & 1,35-1,70 (7H, m),
2,00-2,28 (3H, m), 2,52-2,67 (1H, m), 3,38-3,57 (1H, m), 3,61-3,80 (1H, m), 3,87-4,17
(1H, m), 5,08 va 5,51 (1H, s+s), 5,84 vi 6,38 (1H, s+s), 7,22-7,26 (1H, m), 8,29-8,40
(lH m), 8,42 (1H,s), 8,55 (1H, s). MS: 410,3 [MH"].

Vi du 22 Pidu ché hop chit hoéa hoc 14: 2-xyclopropyl -5-(5- (2 (5 ﬂopyr1d1n—3-
yl)pyrohdln-l-yl)pyrazolo[l,S -a]pyrimidin-3-yl)-1,3,4- th1ad1azol

Buéc A: N'-(xyclopropancarbonyl)-5-(2-(5-ﬂopyrid'1n-3-yl)pyrolidin—1-yl)pyrazolo

Dung dich chta axit 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 9, 200mg, 0,611mmol) trong DMF (4,0mL)

[1,5-a]pyrimidin-3-carbohydrazit

H

duogc bd sung xyclopropancarbohydrazit hydroclorua (167mg, 1,22mmol), DIPEA
(0,427mL, 2,44mmol) va HATU (349mg, 0,917mmol) & nhiét do trong phong. Hon hop
phan tng nay dugc khuéy & nhiét d6 trong phong qua dém va duoc rét vao nudc. Hon
hop nay dugc khudy trong 30 phut. Chét rén di két tha dugc thu gom bang cach loc va
dugc 1am kho trong mdi truong chan khong dé thu duoc N'-(xyclopropancarbonyl)-5-
(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a] pyrimidin-3-carbohydrazit (196mg,
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78%) dudi dang chit rin mau vang nhat. '"H-NMR (CDCls, Varian, 400 MHz): § 0,80-
0,98 (2H, m), 1,15-1,28 (2H, m), 1,50-1,55 (1H, m), 1,97-2,27 (3H, m), 2,47-2,61 (1H,
m), 3,60-4,30 (2H, m), 5,06 va 5,66 (1H, s+s), 5,88 va 6,39 (1H, s+s), 7,02-7,33 (1H,
m), 8,24-8,36 (4H, m), 8,74 va 9,21 (1H, s+s), 9,94 va 10,71 (1H, s+s).

Buéce B: 2-xyclopropyl-5-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-y1)-1,3,4-thiadiazol '

Dung dich chtra N'-(xyclopropancarbonyl)-5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbohydrazit (50,0mg, - 0,122mmol) . trong . diglyme
(2,6mL) duge bd sung P4Sio (109mg, 0,244mmol) va NaCOs (52,0mg, 0,488mmol) &
nhiét d0 trong phong. Hon hop phan tng ndy dugc khudy & nhiét d6 90°C trong 2 gio,
duoc 1am ngudi xudng nhiét d6 trong phong va dugc phén chia gifta nude va EtOAc.
L&p hitu co da tach duge lam kho trén NaxSO4, dugc loc va ¢d trdng mobi truong chan
khong. Phin cin dugc tinh ché bing phuong phép sédc ky cot trén SiO2 (EtOAc:MeOH
= 100:1 dn 20:1) @ thu dugc 2-xyclopropyl-5-(5-(2-(5-flopyridin-3-ylpyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-thiadiazol (33,0mg, 66%) dudi dang chét rén
mau trang. ’H;NMR (CDCls, Varian, 400 MHz): § 0,94-1,17 (2H, m), 1,17-1,31 (2H,
m), 2,04-2,28 (3H, m), 2,37-2,48 (1H, m), 2,52-2,68 (IH, m), 3,50-4,17 (3H, m), 5,07
va 5,58 (1H, s+s), 5,90 va 6,37 (1H, s+s), 7,22 (1H, d, J = 7,2 Hz), 8,30-8,40 (1H, m),
8,43 (1H, s), 8,48-5,56 (1H, m). MS: 408,3 [MH"].

Vi du 23: Piéu ché hop chit héa hoc 15: 2-tert-butyl-5-(5-(2-(5-flopyridin-3-
yD)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidin-?; -yl)-1,3,4-thiadiazol
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Buéc A: 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-a]pyrimidin-
3-carbohydrazit

Dung dich chra axit 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 9, 316mg, 0,965mmol) trong DMF (6,4mL)
duoc bd sung pivalohydrazit hydroclorua (442mg, 290mmol), DIPEA (0,674mL,
3,86mmol) va HATU (551mg, 1,45mmol) ¢ nhiét d6 trong phong. Hon hop phan tmg
nay dugc khudy & nhiét d§ trong phong qua dém va dugc rét vao nudc. Hon hop nay
dugc khudy trong 30 pht. Chét rén d két tia duoc thu gom bang cach loc va dugce lam
kho trong moi truong chan khong dé thu dugc 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)-
N'-pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (362mg, 88%) dudi dang chét rin
mau tréng. IH-NMR (DMSO-ds, Varian, 400 MHz): 6 1,20 (9H, s), 1,80-2,10 (3H, m),
2,40-2,50 (1H, m), 3,62-3,82 (1H, m), 4,00-4,10 (1H, m), 5,36 (0,7H, d, J = 8,0 Hz),
6,17 (0,3H, d, J = 8,4 Hz), 6,71 (0,7H, d, J= 7,6 Hz), 7,65 (0,3H, d, J = 8,0 Hz), 7,31
(1H, d, J = 7,4 Hz), 8,13 va 8,22 (1H, s+s), 8,28 va 8,43 (1H, s+s), 8,36 va 8,50 (1H,
s+s), 8,64 (0,3H, d, J = 7,2 Hz), 8,83 (0,7H, d, J = 7,6 Hz), 8,79 (1H, s), 9,55 va 9,80
(1H, s+s). ' ' '

Budce B: 2-tert-butyl-5 -(5-(2~(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-1,3,4-thiadiazol
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Dung dich chtta 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (100mg, 0,235mmol) trong diglyme (4,7mL) dugc b sung
P4S10 (209mg, 0,470mmol) va Na;COs (100mg, 0,940mmol) & nhi¢t d6 trong phong.
H3n hop phan tmg ndy duoc khudy & nhiét do 90°C trong 4 gidy, duge 1am ngudi xudng
nhiét d6 trong phong va dugc phén chia gifta nudc va EtOAc. Lép hitu co dé tach dugce
lam kho trén NazSO4, duge loc va ¢ trong moi truong chéan khong. Phén cin dugc tinh
ché bang phuong phap sdc ky cot trén SiO2 (EtOAc:MeOH = 20:1) dé thu duogc 2-tert-
butyl-5-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-y1)-1,3,4-
thiadiazol (34,0mg, 34%) dudi dang chét rin mau tring. 'H-NMR (DMSO-ds, Varian,
400 MHz): & 1,42 va 1,48 (9H, s+s), 1,90-2,07 (3H, m), 2,40-2,50 (1H, m), 3,69 (1H, q,
J = 8,8 Hz), 4,00-4,18 (1H, m), 5,35 (0,2H, s), 5,46 (0,8 H, d, /= 8,4 Hz), 6,18 (0,2H,
s), 6,71 (0,8 H, d, J = 8,0 Hz), 7,69 (1H, d, J=10,0 Hz), 8,38-8,40 (2H, m), 8,48 (1H,
s), 8,83 (1H, d, J= 7,6 Hz). MS: 424,4 [MH"].

Vi du 24: Didu ché hop chit héa hoc 16: 2- tert-butyl -5- (5 (2 (5- ﬂopyr1d1n—3-
yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3, 4 oxadiazol

Hdn hop cta 5-(2-(5-flopyridin-3-yl)pyrolidin-1-y1)-N'-pivaloylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit (60,0mg, 0,141mmol) va POCls (0,394mL, 4,23mmol)
duge hoi luu trong 2 gid. Sau khi dugce lam ngudi xudng nhiét d6 trong phong, hdn hop
phan tmg nay dugc phan chia giita nuéc va DCM. Lép hiru co dé tach duoc rira bang

nude va nude mudi, duge 1am kho trén NaSOs, dugce loc va ¢b trong moi truong chén
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khong. Phén cin duge tinh ché biang phuong phép sdc ky cot trén Si02 (DCM:MeOH =
50:1 dén 30:1) d& thu dugc 2-tert-butyl-5-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol (38,0mg, 66%) dudi dang chét rén
mau tréng. TH-NMR (DMSO-ds, Varian, 400 MHz): § 1,27 va 1,44 (9H, s+s), 1,89-2,21
(3H, m), 2,40-2,50 (1H, m), 3,61-3,88 (1H, m), 3,93-4,11 (1H, m), 5,32 (0,3H, s), 5,55
(0,7 H, d, J = 8,0 Hz), 6,18 (0,3H, s), 6,70 (0,7 H, d, J = 7,6 Hz), 7,65 (1H, d, J =9,2
Hz), 8,34-8,45 (3H, m), 8,64-8,83 (1H, m). MS: 408,4 [MH']. |

Vi du 25: Didu ché hop chét trung gian 10

\/

SN EtCH/H,0
CO,Et wso w; hdilwu, 5 gidy COzH
180°C, 2 g[a COLET g

- LIOH Q/ N
AN W /O fE\N? : f“

- Hop chét trung gian 10: axit (R)-5-(2+(2,5- dlﬂophenyl)pyrohdm-l-
- yDpyrazolo[1, 5-a]pyr1m1d1n—3 -carboxylic o

Feny

CO,H

Buorc A: Etyl (R)-5-(2- (2 5 dlﬂophenyl)pyrohdln- -yD)pyrazolo[1,5-a]pyrimidin-3-

F
F 02 /]i//\_.N/N\. .
PP
CI CO,Et
Hn hop ctia etyl 5-clopyrazolo[1,5-a]pyrimidin-3-carboxylat (1,30g, 5 ,76mmol),

(R)-2-(2,5-diflophenyl)pyrolidin (Chét trung gian 5, 1,13g, 6,6mmol) va KF (1,67g,
28,8mmol) trong DMSO (19mL) duoc khudy & nhiét d6 180°C trong 2 gio. Sau khi

carboxvlat

duoc lam ngudi xudng nhiét do trong phong, hdn hop phan tmg nay dugc phén chia gitra
nude. va EtOAc. Lép hitu co da tach dugc rira b:?mg nuéc va nude mudi, duge lam kho
trén Na;S04, duoc loc va cd trong moi trubrig chan khong. Phin cin duoc tinh ché béng

phuong phap sic ky cot trén SiO2 (Hex:EtOAc = 1:1) dé thu duoc etyl (R)-5-(2-(2,5-
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diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxylat (2,11g, 98%) dudi
dang chit rdn mau vang. MS: 372,90 [MH"]

Buéc B: axit (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

/@@

CO,H

carboxylic

Dung dich chaa (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylat (2,11g, 5,68mmol) trong EtOH (42mL) va nude (14mL) duoc
bd sung LiOH (408mg, 17,0mmol) & nhiét d6 0°C. Hon hop phan ung nay dugc lam
noéng & nhiét dd 90°C trong 5 gio va dugce lam ngudi xudng nhiét d6 trong phong. Sau
khi bay hoi EtOH, thi phin cin dugc axit héa bang dung dich HCI 2N cho dén d6 pH
5~6, va sau d6 dugc chiét hai 1an bing EtOAc. Lép hitu co dé két hop duge rira bang
nude mudi, duge 1am kho trén NaxSOs, duge loc va cd trong moi truong phén khong dé
thu duogc axit (R)-S-(2-(2,5-diﬂophényl)pyrolidin-1-yl)pyrazolo[l,5-a]pyrimidin—3-
carboxylic (1,92g, 98%) dudi dang chét rdn mau vang nhat. '"H-NMR (DMSO-ds, Varian,
400 MHz): § 1,92-2,04 (3H, m), 2,33-2,60 (1H, br. s), 3,64 (0,5H, br. s), 3,77 (0,5H, br.
s), 4,00 (1H, br. s), 5,32 (0,5H, s), 5,53 (0,5H, s), 6,07 (0,5H, s), 6,67 (0,5H, s), 6,99-
7,33 (3H, m), 8,15-8,19 (1H, m), 8,59 va 8,77 (1H, s+s), 11,45 (1H, s).

Vi du 26: Diéu ché hop chét trung gian 11
S o o
| f\N‘N\ E ‘j A NN LeR L /E/ N”N
N

¢l = N I EtOH/H;0 N
CO,Et DMSO G COLE hdi lwu, 5 giey COH
180 °C, 2 giv

Hop chét trung gian 11: axit (R)-5-(2-(5-flopyridin-3-yl)pyrolidin- -
yl)pyrazolo[1,5 -a]pyrimidin-3 -carboxylic

Sfl”g
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Budc A: (R)-etyl 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

carboxylat

Lz ZIN-N
: N/\N/LW?
CO,Et

.H(x)n hop cia etyl 5-clopyrazolo[1,5-a]pyrimidin-3-carboxylat (5,70g, 25,3mmol),
(R)-3-flo-5-(pyrolidin-2-yl)pyridin (Chét trung gian 4, 4,37g, 26,3mmol) va KF (7,34g,
126mmol) trong DMSO (15mL) dugc khudy & nhiét d6 180°C trong 2 gio. Sau khi duge
lam ngudi xudng nhiét do trong phong, hdn hgp phan ing nay duge phn chia gita nude
va EtOAc. Lép hitu co d3 tach duogc rira béng nuée va nude mudi, duoge lam kho trén
NayS0s, duge loc va ¢d trong moi truong chan khong. Phin cin dugc tinh ché bing
phuong phap sac ky cot tren SlOz (Hex EtOAc = 1:3 dén 1: 4) dé thu dugc (R) etyl 5-
(2 -(5- ﬂopyrldln- -yl)pyrolidin-1 -yl)pyfazolo[l 5- a]pyr1m1d1n—3-carboxylat (6, 42g,
71%) dudi dang chit rén mau vang nhat. 'H-NMR (DMSO-ds, Varian, 400 MHz: 6 1,17-
1,30 (3H, m), 1,91-2,09 (3H, m), 2,40-2,50 (1H, m), 3,61-3,82 (1H, m), 3,94-4,08 (1H,
m), 4,09-4,29 (2H, m), 5,24-5,34 (0,3H, m), 5,35-5,48 (0,7H, m), 6,10-6,19 (0,3H, m),
6,65-6,71 (0,7H, m), 7,60-7,74 (1H, m), 8,12-8,24 (1H, m), 8,36-8,54 (2H, m), 8,55-
8,65 (0,3H, m), 8,70-8,81 (0,7H, m).

Budc B: axit (R)-S-(2-(5-ﬂopyridin—3-yl)pyrolidin—l-yl)pyrazolor[l,S-a]pyrimidin-3-

carboxylic

Jfﬁ

Dung -dich chtta (R)-etyl 5-(2-(5-flopyridin-3-yl)pyrolidin- I-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylat (6,56g, 18,4mmol) trong EtOH (70mL) va nude (23mL) dugc
bd sung LiOH (1,33g, 55,4mmol) & nhiét d6 0°C. Hon hop phan ng nay dugc lam nong
& nhiét d6 90°C trong 5 gid va dugce lam ngudi xubng nhiét d trong phong. Sau khi bay
hoi EtOH, thi phan cin duoc axit hoa bing dung dich HC1 2N cho dén d6 pH 5~6, va

sau d6 dugc chiét hai 14n biang EtOAc. Lép hitu co da két hop dugc rira bing nuée mubi,
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duoc 1am kho trén NaxSOs, duge loc va cb trong mdi truong chan khong dé thu duogc
axit (R)-5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxylic
(5,80g, 96%) duéi dang chét rdn mau vang nhat. 'H-NMR (DMSO-ds, Varian, 400
MHz): § 1,89-2,20 (3H, m), 2,40-2,50 (1H, m), 3,61-3,82 (1H, m), 3,92-4,08 (1H, m),
5,24-5,48 (1H, m), 6,12 va 6,63 (1H, s+s), 7,56-7,78 (1H, m), 8,46 (1H, s), 8,32-8,78
(3H, m), 11,54 (1H, s). '

Vi du 27: Didu ché hop chét trung gian 12

I\N/"
i
X
e e AN POCI; AN Poc NN
¢/ - e )\\ - N X AN T C ‘-N)'\\e
HoN Na, EiOH HO” N hdi luu, 3 gity Ci N DMF t bHo
héi ey, 12 giey nhiét 6 phong, 12 givr
B 0%
KF, DMSO CH
180 °C, 2 qgitr

Hop chét trung gian 12: (R)—S-(Z-(2,5-diﬂophenyl)pyr61idin-1-yl)pyrazolo[l,S-
a|pyrimidin-3-carbaldehyt

@m

CHO

Budc A: pyrazolo[1,5-a]pyrimidin-5-ol

Dung dich chira natri kim loai (11,1g, 481mmol) trong EtOH (344mL) duoc bd
sung 1H-pyrazol-3-amin (20,0g, 241mmol) va 1,3-dimetylpyrimidin-2,4(1H,3H)-dion
(35,4g, 253mmol) ¢ nhigt d6 trong phong. Hon hop phan (g nay dugc héi lru qua dém
va dugc 1am ngudi xudng nhiét d6 trong phong. Chét rén da két tia duoc thu gom bang
céch loc, duge rira bing cold EtOH va duoc lam khé trong méi trudng chan khong dé
thu dugc pyrazolo[1,5-a]pyrimidin-5-ol (36,0g, >99%) dudi dang chét rin mau tring.
IH-NMR (DMSO-ds, Varian, 400 MHz): § 5,35 (1H, d, J= 1,6 Hz), 5,63 (1H, d, /= 7,2
Hz), 7,43 (1H, d, J= 1,6 Hz), 7,97 (1H, d, J = 7,2 Hz). * mét proton tr OH khoéng quan
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sat dugc.

Budce B: 5-clopyrazolo[1,5-a]pyrimidin

Cl

Hon hop clia pyrazolo[1,5-a]pyrimidin-5-ol (32,0g, 237mmol) va POCI; (177mL,
1,89mol) dwogc hdi lwu trong 3 gio. Sau khi duge 1am ngudi xudng nhiét d6 trong phg‘)ng,
hdn hop phan ting nay dugc cd trong mdi trudong chan khong. Phan cin dugc pha loéng
bing DCM, dugc rira bing dung dich bdo hdoa NaHCOs, duge lam khd trén NazSOs,
duoc loc va ¢ trong méi trudng chan khong. Phan cin duge tinh ché bing phuong phap
sic ky cot trén SiO2 (DCM:MeOH = 20:1) dé thu dugc S5-clopyrazolo[1,5-
a]pyrimidin(14,1g, 38%) dudi dang chét rin mau vang. 'H-NMR (DMSO-ds, Varian,
400 MHz): § 6,73 (1H, dd, J = 2,0, 0,8 Hz), 7,14 (1H, d, J= 7,2 Hz), 8,29 (1H, d, J =
2,4 Hz), 9,19 (1H, dd, /= 7,2, 0,8 Hz).

Budc C: 5-clopyrazolo[1,5-a]pyrimidin-3-carbaldehyt

L5
=
Cl
CHO

Dung dich chira 5-clopyrazolo[1,5-a]pyrimidin(14,1g, 92,0mmol) trong DMF
(184mL) duoc bd sung POCI; (21,4mL, 230mmol) ¢ nhiét d6 trong phong. Hon hop
phén tmg nay dugc khudy & nhiét do trong phong qua dém va sau d6 duoc lam nguéi
bing nuéc da. Hon hop nay duge trung hoa bang dung dich NaOH IN. Chét rén két tia
mau vang dugc thu gom bing cach loc va dugc lam kh6 trong méi truong chén khong
8 thu dugc 5-clopyrazolo[1,5-a]pyrimidin-3-carbaldehyt (15,1g, 90%) dudi dang chat
ran mau vang nhat. 'H-NMR (DMSO-ds, Varian, 400 MHz): § 7,50 (1H, d, J= 7,2 Hz),
8,76 (1H, s), 9,40 (1H, d, J= 7,2 Hz), 10,09 (1H, s).

Bude D: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-

wa

CHO

carbaldehyt
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Hon hop ciia 5-clopyrazolo{1,5-a]pyrimidin-3-carbaldehyt (4,70g, 25,9mmol),
(R)-2-(2,5-diflopheyl)pyrolidin (Chét trung gian 5, 5,07g, 27,7mmol) va KF (7,52g,
129mmol) trong DMSO (86mL) duge 1am néng ¢ nhiét d6 180°C trong 2 git. Sau khi
duoc 1am ngudi xudng nhiét do trong phong, hdn hgp phéan tng nay dugc rét vao nude.
H3n hop nay duge.chiét hai 1An bing EtOAc. Lép hitu co da két hop duge rira bing
nude mudi, duge lam khé trén NaxSOs, duge loc va ¢d trong moi trudng chan khong.
Phén c#n dugc tinh ché bang phuong phap sdc ky cot trén SiOz (chi minh EtOAc trén
DCM:MeOH = 20:1) dé& thu dugc 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbaldehyt (8,50g, 100%) duéi dang chit rén mau vang. 'H-NMR
(CDCls, Varian, 400 MHz): § 1,90-2,28 (3H, m), 2,38-2,60 (1H, m), 3,60-4,18 (2H, m),
5,14-5,28 (0,6H, m), 5,54-5,72 (0,4H, m), 5,84-6,02 (C,6H, m), 6,35-6,46 (0,4H, m),
6,68-6,78 (1H, m), 6,82-7,20 (2H, m), 8,10-8,36 (2H, m), 9,77 va 10,11 (1H, s+s).

Vi du 28: Diéu ché hgp chat héa hoc 17

s

N e 5 o
F i == N
S , e H2N~N)’\R NJ J ~ N
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N™ M DMF /‘NH
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F
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R
~ Hop chét héa hoc 17: (R)-2-(5-(2-(5-flopyridin-3-y1)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-isopropyl-1,3,4-thiadiazol

Q/ /(\N/N

17 /Srrh

Budc  A:  (R)-5-(2-(5-flopyridin-3-yl)pyrolidin-1-y1)-N'-isobutyrylpyrazolo[1,5-
al]pyrimidin-3-carbohydrazit o
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C‘ fN,N

Dung dich chira axit (R)-5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 11, 5,65g, 17,3mmol) trong DMF (115mL)
duoc bd sung isobutyrohydrazit hydroclorua (4,78g, 34,5mmol), DIPEA (12,1mL,
69,0mmol) va HATU (13,1mg, 34,5mmol) & nhiét do trong phéng. Hon hop phan tng
nay duoc khudy & nhiét @6 trong phong qua dém va duoc phén chia gifra nude va EtOAc.
Lép hitu co dé tach duge rira bing nude va nude mudi, duge 1am kho trén NazSO4, duge
loc va ¢ trong mdi trudong chén khong. Phin cin duogc tinh ché bing phuong phap sic
ky cot trén SiO2 (EtOAc:MeOH = 20:1) dé thu dugc (R)-5-(2-(5-flopyridin-3-
yDpyrolidin-1 -yl)-N'-isobutyrylpyrazblo[1 ,5-a]pyrimidin-3-carbohydrazit (6,14g, 86%)
duéi dang chét rin mau tring. "H-NMR (DMSO-de, Varian, 400 MHz): § 1,03-1,42 (6H,
m), 1,80-2,10 (3H, m), 3,66-3,81 (1H, m), 4,00-4,15 (1H, m), 5,36 (0,3H, d, J="7,2 Hz),
5,43 (0,7H, d, J = 6,8 Hz), 6,17 (0,3H, d, J = 7,6 Hz), 6,71 (0,7H, d, J = 7,6 Hz), 7,53
(0,7H, d, J = 9,6 Hz), 7,65 (0,3H, d, J = 10,0 Hz), 8,14 va 8,23 (1H, s+s), 8,29 va 8,43
(1H, s+s), 8,36 va 8,50 (1H, s+s), 8,64 (0,3H, d, J=7,2 Hz), 8,83 (0, 7H, d, J = 8,0 Hz),
9,08 (0,7H, d, J = 2,8 Hz), 9,92 (0,3H, s), 10,10 (0,7H, d, J = 3,6 Hz), 10,44 (0,3H, s).
* Hai proton tt NHNH khdng quan sat duoc.

Rude B: (R)-2-(5-(2-(5-flopyridin-3-yl)pyrolidin-1 -yl)pyrazolo [1,5-a]pyrimidin-3-yl)-
5-isopropyl-1,3,4-thiadiazol |
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Dung  dich chura (R)-5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)-N'-
isobutyrylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (5,20g, 12,6mmol) trong THF
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(250mL) dugc bd sung thubc thir Lawesson (10,2g, 25,3mmol) & nhiét d6 trong phong.
Hbn hop phan tmg nay dugc khudy & nhiét do trong phong qua dém va dugc phén chia
gitta nugc va EtOAc. Lop hitu co dé tach dugc rua bang nudc mudi, dugc lam khé trén
NaxSO4, duoc loc va ¢d trong moi trudng chan khong. Phén can dugc tinh ché bing
phuong phép séc ky cot trén SiO2 (DCM:MeOH = 50:1) dé thu dwoc (R)-2-(5-(2-(5-
flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-5-isopropy!-1,3,4-
thiadiazol (1,88g, 36%) dui dang chét rin mau tring. 'H-NMR (DMSO-ds, Varian, 400
MHz): § 1,34-1,38 (6H, m), 1,87-2,10 (3H, m), 3,35-3,85 (1H, m), 3,66-3,75 (1H, m),
4,03-4,12 (1H, m), 5,35 (0,2H, d, J = 6,4 Hz), 5,44 (0,8H, d, J= 6,8 Hz), 6,17 (0,2H, s),
6,71 (0,8H, d, J= 7,6 Hz), 7,70 (1H, d, J = 9.2 Hz), 8,35-8,44 (2H, m), 8,45-5,57 (2H,
m), 8,64 (0,2H, s), 8,83 (0,8H, d, J= 8,0 Hz). MS: 410,4 [MH"].

Vidu 29: Diéu ché hop chét hoa hoc 18
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Hop chét héa hoc 18: (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-5-(piperazin-1-yl)-1,3,4-oxadiazol
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Busc A: (R)-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-

1,3,4-oxadiazol-2-amin
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Dung dich chira hydrazincarboxamit hydroclorua (85,0mg, 0,761mmol) va natri
axetat (62,0mg, 0,761 mmol) trong nude (1,5mL) dugc bd sung dung dich chira (R)-5-
(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carbaldehyt (Chét trung
gian 12, 250mg, 0,761mmol) trong MeOH (1,5mL) & nhiét d§ trong phong. Hdn hop
phan g nay duogc khuéy & nhiét d6 trong phong trong 10 phut va c6 trong mdi truong
chan khong. Phén cin thu dugc duoc hoa tan trong dioxan (7,7mL). Sau khi bd sung
K2COs (316mg, 2,28mmol) sau d6 1a iot (232mg, 0,914mmol), thi hdn hop phan tng
nay dugc khuéy & nhiét @6 80°C trong 4 gid, dugc lam ngudi xuéng nhiét o trong phong,
va sau d6 duge lam ngudi bing dung dich Na;S203 5%. Hon hop nay dugc chiét bang
DCM/MeOH (10:1, 10 mL x 4 14n). Lép hitu co d& két hop dugc lam khd trén NaaSOq,
duoc loc va ¢d trong moi trudng chén khong. Phan cin duoc tinh ché bang phwong phép
séc ky cot trén SiOz (EtOAc:MeOH = 50:1 dén 25:1) dé thu dugc (R)-5-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol-2-amin
(179mg, 61%) dudi dang chit rin mau vang. 'H-NMR (IjMSO-ds, Varian, 400 1\/11—12):
§ 1,80-2,05 (3H, m), 2,35-2,55 (1H, m), 3,50-3,80 (1H, m), 3,90-4,05 (1H, m), 5,30 va
5,54 (1H, s+s), 6,05-6,67 (1H, m), 6,68-7,38 (4H, m), 8,00-8,18 (1H, m), 8,50-8,80 (1H,

m).

Budce B:  (R)-2-bromo-5-(5-(2-(2,5 -diﬂophenyl)pyrolidin- 1 -yl)pyrazolo[l ,5-
a]pyrimidin-3-y1)-1,3,4-oxadiazol
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Dung dich chta ddng(I) bromua (125mg, 0,560mmol) va tert-butyl nitrit
(0,0670mL, 0,560mmol) trong CH3CN (1,9mL) dugc bd sung dung dich chira (R)-5-(5-
(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3 ,4-oxadiazol-2- -
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amin (179mg, 0,467mmol) trong CH3CN (3,8mL) & nhiét d6 trong phong. Hon hop phén
ung nay dugc khuéy & nhiét @6 65°C trong 2 gid. Sau khi dugce lam ngudi xuéng nhiét
d6 trong phong, hdn hgp phéan tmg ndy dugc phén chia gitta nudc va EtOAc. Lép nudce
d4 tach duoc chiét bing EtOAc. Lop hitu co da két hop dugce rira béng nudc va nudc
mudi, duge 1am kho trén NaS04, duoc loc va ¢b trong mdi trudng chan khong. Phén
can duge tinh ché biang phuong phép séc ky cot trén SiO2 (Hex:EtOAc = 2:1 dén 1:1)
dé thu dugc (R)-2-bromo-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-y1)-1,3,4-oxadiazol (72,0mg, 34%) dudi dang chét rdn mau vang nhat.
'H-NMR (DMSO-ds, Varian, 400 MHz): & 1,80-2,05 (3H, m), 2,35-2,50 (1H, m), 3,60-
3,88 (1H, m), 3,96-4,08 (1H, m), 5,36 va 5,53 (1H, s+s), 6,12 va 6,69 (1H, s+s), 6,90-
7,40 (3H, m), 8,33-8,40 (1H, m), 8,62-8,82 (1H, m).

Budc C: (R)-tert-butyl 4-(5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin—?a -y1)-1,3,4-oxadiazol-2-yl)piperazin-1-carboxylat
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/

Dung dich - chua (R)-2-bromo-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-oxadiazol (72,0mg, 0,161mmol) va tert-butyl
piperazin-1-carboxylat (60,0mg, 0,322mmol) trong DMF (2,0mL) duoc bd sung DIPEA
(0,0840mL, 0,483mmol) va DMAP (20,0mg, 0,161mmol) & nhiét d6 trong phong. Hon
hop phan tng nay duoc khudy & nhiét d 80°C trong 7 gi va duge rét vao HzO. Hdn
hop nay duoc chiét hai 14n bang EtOAc. Lép hitu co da két hop dugc rira bang nudce
mubi, dwoc 1am khd va cd trong méi trudng chan khong. Phan cin duge tinh ché bang
phuong phap sic ky cot trén SiO, (Hex:EtOAc=1:3 dén 1:9) dé thu dugc (R)-tert-butyl
4-(5-(5-(2~(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-
oxadiazol-2-yl)piperazin-1-carboxylat (58,0mg, 65%) dudi dang chét rin mau vang nhat.
'H-NMR (DMSO-ds, Varian, 400 MHz): § 1,45 (9H, s), 1,80-2,10 (3H, m), 2,30-2,45
(1H, m), 2,95-3,08 (1H, m), 3,20-3,63 (4H, m), 3,40-3,51 (3H, m), 3,52-3,88 (1H, m),
3,98-4,08 (1H, m), 5,39 va 5,69 (1H, s+s), 6,14 va 6,66 (1H, s+s), 6,82-7,40 (3H, m),
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8,20-8,30 (1H, m), 8,55-5,88 (1H, m).

Budce D: (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-5-
(piperazin-1-yl)-1,3,4-oxadiazol

@ B
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Dung dich chita (R)-tert-butyl 4-(5-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo{1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol-2-yl)piperazin-1-carboxylat
(58,0mg, 0,105mmol) trong DCM (0,70mL) duoc bd sung TFA (0,162mL, 2,10mmol)
¢ nhigt d¢ trong phong. Hdn hop phan img nay duoge khudy trong 2 gi & nhiét do trong
phong. Sau khi ¢ trong méi truong chan khong, phin cin dugc pha lodng bang DCM,
&uqc kiém hoa bang dung dich b'v'Zlo hoa NaHCO3, duoc rira b%mg nuée mudi, duge lam
kht‘) tféh NaxS04, dugc loc va ¢d trong méi truong chan khong. Phén cin duoc tinh ché
bing phuong phap séc ky cot trong SiO2 (DCM:MeOH = 30:1 dén 4:1) dé thu dugc (R)-
2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-y1)-5-(piperazin-1-
yD)-1,3,4-oxadiazol (29,0mg, 61%) dudi dang chit rin mau vang nhat. 'H-NMR
(DMSO-ds, Varian, 400 MHz): § 1,82-2,08 (4H, m), 2,30-2,45 (1H, m), 2,74-2,90 (4H,
m), 3,10-3,28 (3H, m), 3,36-3,45 (1H, m), 3,52-3,84 (1H, m), 3,96-4,06 (1H, m), 5,29
va 5,61 (1H, s+s), 6,06 va 6,66 (1H, s+s), 6,90-7,40 (3H, m), 8,20-8,30 (1H, m), 8,55-
8,80 (1H, m). MS: 4532 [MH']. ' | | |

Vi du 30: biéu ché hqp chét hoa hgc 19
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Hop chat héa hoc 19: (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-5-(1H-pyrazol-4-yl)-1,3,4-thiadiazol
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Budc A: (R)-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-

1,3,4-thiadiazol-2-amin
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Hén hop cua axit (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 10, 1,00g, 2,90mmol) va
hydrazincarbothioamit (265mg, 2,90mmol) dugc bd sung POCl3 (1,08mL, 11,6mmol) &
nhiét d6 0°C. Hon hop phéan ing nay dugc khudy & nhiét 46 80°C trong 3 gid trong bng
duoc bit kin trong khi tao ra ap suat dugc gidi phéng trong mdi gid. Sau khi dugc 1lam
ngudi xudng nhiét @ 0°C, hdn hop phan tmg dugc rét vao nudc. Hon hop duge khudy
manh trong 30 phut. Chit rén di két tha dugc thu gom bang céch loc, duge rira béng
nuéc va duoc lam khd trén chan khong dé thu duoc (R)-5-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1,3,4-thiadiazol-2-amin
(1,16g, >99%) dudi dang chét rin mau vang nhat, ma duge st dung cho phan tng tiép
theo ma khong can tinh ché thém. 'H-NMR (DMSO-ds, Varian, 400 MHz): & 1,85-2,20
(3H, m), 2,45-2,55 (1H, m), 3,50-3,75 (4H, m), 5,38 (0,5H, d, J = 8,0 Hz), 5,50 (0,5H,
d, J=17,6 Hz), 6,15 (0,5H, d, J= 7,6 Hz), 6,73 (0,5H, d, J= 7,6 Hz), 6,95-7,30 (2H, m),
7,33-7,39 (1H, m), 8,37 va 8,49 (1H, s+s), 8,72 (0,5H, d, J= 6,0 Hz), 8,92 (0,5H, d, J=
7,6 Hz). 9,36 (1H, br. s). | | a -

Budce B: (R)-2-bromo-5-(5-(2-(2,5 -diﬂophenyi)pyrolidin-l-yl)pyrazolo[l ,5-
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a]pyrimidin-3-yl)-1,3,4-oxadiazol

N Br

Dung dich chtta CuBr (777mg, 3,48mmol) va tert-butyl nitrit (4,14mL,
3,48mmol) trong CH3CN (9,6mL) duoc bd sung dung dich chita (R)-5-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-thiadiazol-2-amin
(1,15g, 2,90mmol) trong CH3CN (19mL) ¢ nhiét d§ trong phong. Hon hop phén tng
ndy dugc khudy & nhiét do 65°C trong 2 gioy. Sau khi duge 1am ngudi xudng nhiét do
trong phong, hdn hop phan tng nay dugc phan chia giita nudc va EtOAc. Lép nude da
tach duge chiét bang EtOAc. Lép hitu co da két hop dugc rira bang nudce va nude mubi,
duoc 1am kho trén NaxS04, dugce loc va ¢6 trong moi truong chin khong. Phén cin dugc
tinh ché bing phuong phap séc ky cot trén SiOz (Hex:EtOAc = 2:1 dén 1:2) dé thu dugc
(R)-2-bromo-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
1,3,4-thiadiazol (586mg, 43%) dudi dang chét rin mau vang nhat. 'H-NMR (CDCl,
Varian, 400 MHz): § 1,14-2,18 (3H, m), 2,46-2,56 (1H, m), 3,63-3,82 (1H, m), 4,03-
4,07 (1H, m), 5,36 (0,3 H, d, J= 8,4 H), 5,46 (0,7H, d. /= 8,4), 6,37 (0,3H, d. /=172
Hz), 6,72 (0,7H, d, J = 8,0 Hz), 6,95-7,40 (3H, m), 8,40 va 8,50 (1H, s+s), 8,66 (0,3H,
d,J=7,2 Hz), 8,85 (0,7H, d, J= 7,6 Hz). '

Buée C: (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a] pyrimidin-3 -yD-5-
(1H-pyrazol-4-yl)-1,3,4-thiadiazol
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Hdn hop ctia (R)-2-bromo-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)-1,3,4-thiadiazol ~ (100mg, 0,216mmol), tert-butyl 4-(4,4,5,5-
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tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-carboxylat (127mg, 0,432mmol),
K3POs (137mg, 0,648mmol) va san phim cong PdCl(dppf)-CH2Cla (35,0mg,
0,043mmol) trong dioxan (1,9mL) va nudce (0,21mL) duge khir khi bang khi N,. Hdn
hop phan tng nay dugc khudy & nhiét do 100°C trong 15 gior trong bng dugce bit kin.
Sau khi ¢d trong m6i trudng chan khdng, thi phan cin dugc pha loing bang EtOAc va
duogc loc qua miéng silicagel. Phén loc duoc ¢d trong moi trudng chin khong. Phén cin
duoc tinh ché bing phuong phép séc ky cot trén SiO2 (DCM:MeOH = 50:1 dén 15:1)
dé thu duoc (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yl)-5-(1H-pyrazol-4-yl)-1,3,4-thiadiazol (14,0mg, 14%) dudi dang chit rén mau tring.
MS: 451,2 [MH].

Vi du 31: Didu ché hop chét héa hoc 20: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-(1-
(piperidin-4-y1)-1H-1,2,3-triazol-4-yl)pyrazolo[1,5-a]pyrimidin
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Hon hop cua (R)-2-bromo-5-(5-(2-(2,5-diﬂophenyl)pyrolidin-l-yl)pyfazolo[l ,5-
a]pyrimidin-3-yl)-1,3,4-thiadiazol (100mg, 0,216mmol), axit 1H-pyrazol-3-ylboronic
(48,0mg, 0,432mmol), K3PO4 (137mg, 0,648mmol) va san phdm cdng PdClz(dppf)-
CH,CL (35,0mg, 0,043mmol) trong dioxan (1,9mL) va nu6c (0,21mL) duoce khu khi
bang Na. Hon hop phan tmg nay dugc khudy & nhiét & 100°C trong 15 gid trong 6ng
duoc bit kin. Sau khi c6 trong mdi truong chan khéng, phﬁn can dugc pha lodng bang
EtOAc va duogc loc qua miéng silicagel. Phan loc dugc ¢ trong mdi trudng chan khong.
Phan cin duoc tinh ché bing phuong phép sic ky cot trén SiO2 (DCM:MeOH = 50:1
dén 15:1) @8 thu dwoc (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-y1)-5-(1H-pyrazol-3-yl)-1,3,4-thiadiazol (16,0mg, 16%) dudi dang chét
rén mau tring. MS: 451,2 [MH*].

Vi du 32: Didu ché hop chét héa hoc 21: (R)-N-(5-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-thiadiazol-2-yl)benzamit
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Dung dich chta (R)-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-1,3,4-thiadiazol-2-amin (50,0mg, 0,125mmol) trong DMF (0,20mL)
dugc bd sung TEA (0,0130mL) sau d6 1a benzoly clorua (0,0150mL, 0,125mmol) &
nhiét do trong phong. Hon hop phan tmg nay duoc khudy trong 8 gi® & nhiét do trong
phong va sau dé dugce xi Iy bing nuéce. Chét rén da két tiia dugc thu gom béng cach loc,
duge rira biang nudce va duoc 1am kho trong moi trudng chén khong. Chét rén nay dugc
tinh ché bing phuong phap sic ky cot trong SiO2 (Hex:EtOAc = 1:4 dén 1:5) dé thu
dugc  (R)-N-(5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
1,3,4-thiadiazol-2-yl)benzamit (23,0mg, 36%) dudi dang chét rén mau vang nhat. MS:
504,3 [MH"].

Vi du 33: Diéu ché hop chét hoa hoc 22
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| Hop chét héa hoc 22: (R)-5 -(2-(2,5-diﬂ6phenyl)pyrolidih- 1 -yl)-3 -(1 -(piperidin;
4-yl)-1H-1,2,3-triazol-4-yl)pyrazolo[1, S;a]pyfimidin
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Dung dich chura (R)-2-bromo-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-
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yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-thiadiazol (89,0mg, 0,192mmol) va piperazin
(41,0mg, 0,480mmol) trong DMF (2,4mL) dugc bd sung DIPEA (0,0840mL,
0,480mmol) & nhiét d6 trong phong. Hon hgp phén tng nay duge khudy & nhiét d 70°C
trong 16 gid, duoc lam ngudi xudng nhiét d trong phong va dugc rét vao nude. Hoén
hop ndy duge chiét hai 14n bing EtOAc. Lop hitu co di két hop duge rira bing nude
mudi, duoc 1am khé dudi NaxSOs, duoc loc va ¢d trong méi trudng chan khong. Phan
cin dugce tinh ché bing phuwong phép séc ky cot trén SiO2 (DCM:MeOH = 20:1 trén chi
minh MeOH) d thu duge (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-5-(piperazin-1-yl)-1,3,4-thiadiazol (12,0mg, 13%) dudi dang chit rdn
mau vang. MS: 469,3 [MH'].

Vi du 34: Piéu ché hop chit héa hoc 23: (R)-2-(1,4-diazepan-1-y1)-5-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-thiadiazol

F
aur
“ ~ ~
.F QN N™.
N N\/ /S
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- Dung dich chua (R)-2-bromo-5-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yDpyrazolo[1,5-a]pyrimidin-3-y1)-1,3,4-thiadiazol (100mg, 0,216mmol) va 1,4
diazepan (43,0mg, 0,432mmol) trong DMF (2,7mL) d&oc bd sung DIPEA (0,113mL,
0,648mmol) & nhiét d§ trong phong. Hon hgp phan tng nay dugc khqu o nhiét @6 70°C
trong 16 'giér, dwoc 1am ngudi xudng nhi¢t do trong phong va dugc rét vao nuae. Hon
hop nay ‘duqc chiét hai 1an bang EtOAc. Lép hﬁfu co da két hop duoc rira bing nude
muéi', duoc lam khé dudi NaxSOyq, duqc 41(_>c va éé tfong mdi truong chan khong. Phan
ciin duoc tinh ché bing phuong phép sac ky cdt trén SiO2 (DCM:MeOH = 20:1 trén chi
minh MeOH) aé thu duogc (R)-2-(1,4-diazepan-1-y1)-5-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1,3,4-thiadiazol ~ (16,0mg,
15%) dudi dang chét rin mau vang. MS: 483,3 [MH"].

Vi du 35: Diéu ché hop chit hoa hoc 24
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Hop chit héa hoc 24: (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-5-(piperidin-4-yl)-1,3,4-oxadiazol |

F

Budc A: tert-butyl 4-(hydrazincarbonyl)piperidin-1-carboxylat

0

_NH
O)‘\H N 2
BoéN

Dung dich chtra 1-tert-butyl 4-etyl piperidin-1,4-dicarboxylat (2,00g, 7,77mmol)
trong EtOH (26mL) duoc bd sung hydrazin hydrat (5,84g, 117mmol) & nhiét d¢ trong
phong. Hon hop phan tmg nay dugc hdi luu qua dém, dugc lam ngudi xudng nhiét d6
trong phong va cd trong mdi truong chin khong. Phén cin duoc hoa tan trong DCM,
duoc rira bﬁng nuée 3 1an va nude mudi, duge lam kho trén NaxSOs, duoce loc va ¢o
trong mdi truong chan khong dé thu dugc tert-butyl 4-(hydrazincarbonyl)piperidin-1-
carboxylat (985mg, 52%) dudi dang chét rén mau tring. '"H-NMR (CDCl3, Varian, 400
MHz): & 1,46 (9H, s), 1,58-1,70 (2H, m), 1,73-1,85 (2H, m), 2,19-2,26 (1H, m), 2,27
(2H, br. s), 3,90 (2H, s), 4,15 (2H, br. s), 6,99 (1H, s).

Budéc B: (R)-tert-butyl  4-(2-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbonyl)hydrazincarbonyl)piperidin-1-carboxylat
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Dung dich chitra axit (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylic (Chét trung gian 10, 200mg, 0,58 1mmol) trong DMF (3,8mL)
dugc bd sung tert-butyl 4-(hydrazincarbonyl)piperidin-1-carboxylat (212mg,
0,871mmol), DIPEA (0,304mL, 1,74mmol), HATU (331mg, 0,871mmol) & nhiét do
trong phong. Hdn hop phan tng nay duoc khudy & nhiét d¢ trong phong trong 18 gid va
dugc pha lodng bang EtOAc. Hén hop ndy dugc rira bing dung dich NH4Cl bdo hoa va
nude mudi, dugc 1am khd trén NapSOs, duge loc va ¢d trong mdi trudng chén khong.
Phin cin duoc tinh ché bang phuong phép sic ky cot trén SiO2 (chi EtOAc trén
DCM:MeOH = 20:1 dén 10:1) d thu duwoc (R)-tert-butyl 4-(2-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
carbonyl)hydrazincarbonyl)piperidin-1-carboxylat (265mg, 80%) dudi dang chét rén
mau tring. MS: 569,90 [MH*].

R)-2-(5-(2-(2,5 -diﬂophenyl)pyrolidin- 1 -yl)pyrazolo [1,5-a]pyrimidin-3-yl)-5-
(piperidin-4-yl1)-1,3,4-oxadiazol

F
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Dung dich chita (R)-tert-butyl 4-(2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbonyl)hydrazincarbonyl)piperidin-1-carboxylat
(90,0mg, 0,158mmol) trong DCM (1,0mL) dugc bd sung pyridin (0,0290mL,
0,363mmol) & nhiét d6 0°C. Hon hop nay duge lam lanh xubng nhiét d6 - 10°C, va
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triflic anhydrit (0,0560mL, 0,332mmol) dugc bd sung timg giot vao hdn hep. Hon hop
phan Gng nay duogc khudy & nhiét d6 -10°C trong 1 gid va sau d6 ¢ nhiét d6 0°C trong
1 gio. Sau khi phan tng dugc lam ngung bing nude, hdn hop nay dugc chiét hai 1an
bing DCM. Lép hitu co di két hop dugce 1am kho trén NaxSOs, duge loc va cd trong
mdi trudng chan khong. Phan cin dugc tinh ché bing phwong phap sic ky cot trén SiO2
(DCM:MeOH = 20:1 dén 5:1) & thu duge (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-5-(piperidin-4-y1)-1,3,4-oxadiazol (31,0mg, 43%)
duéi dang chat rén mau vang. 'H-NMR (CDCls, Varian, 400 MHz): & 1,80-2,28 (4H,
m), 2,30-2,62 (4H, m), 3,13-3,33 (2H, m), 3,35-3,74 (4H, m), 3,82-4,22 (2H, m), 5,21
va 5,76 (1H, s+s), 5,93 va 6,42 (1H, sts), 6,65-6,80 (1H, m), 6,58-7,15 (2H, m), 8,19-
8,38 (2H, m).

Vi du 36: Didu ché hop chét hoa hoc 25: (R)-2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-5-(piperidin-4-yl)-1,3,4-thiadiazol
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Dung dich chita (R)-tert-butyl 4-(2-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbonyl)hydrazincarbonyl)piperidin-1-carboxylat
(90,0mg, 0,158mmol) trong diglyme (3,1mL) duoc bd sung P4S10 (140mg, 0,316mmol)
va NaxCO3 (67,0mg, 0,632mmol) & nhi¢t o trong phong. Hon hop phan (g ndy dugc
khudy & nhiét d6 90°C trong 2 gid, duoc 1am ngudi xubng nhiét d6 trong phong va dugc
- phén chia gitta nuéc va EtOAc. Lop hfru co di tach duoc lam kho trén NéﬁSO4, dﬁo‘c
loc va c6 trong méi truong chan khong. Phén cin duoc tinh ché bang phuong phép sic

“ky cot trén SiO2 (chi EtOAc trén DCM:MeOH = 10:1) dé thu duge (R)-2-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-5-(piperidin-4-y1)-1,3,4-
thiadiazol (49,0mg, 66%) dudi dang chét rin mau vang. MS: 468,2 [MH"].

Vi du 37: Diéu ché hop chit héa hoc 26
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Hop chit héa hoc 26: 2-tert-butyl-5-(5-((2R,48)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yD)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol

F

\N

Budc A: (R)-etyl 5-((2R,45)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylat
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Hdn hop cua etyl 5-clopyrazolo[l,5-a]pyrimidin-3-carboxylat (100mg,
0,443mmol), (2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin (Chét trung gian 6, 94,0mg,
0,465mmol) va KF (129mg, 2,21mmol) trong DMSO (1,5mL) duge khudy & nhiét do
180°C trong 2 gid. Sau khi duoc 1am ngudi xudng nhiét d6 trong phong, hén hop phan
g nay duoc phin chia giita nude va EtOAc. Lép hitu co da tach duge ria bing nudc
va nude mudi, duge lam kho trén NaxSOs, duge loc va cd trong méi truong chén khong.
Phan ciin duge tinh ché bing phuong phép séc ky cot trén SiO2 (Hex:EtOAc = 1:1) dé
thu dugc (R)-etyl 5-((2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-
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a]pyrimidin-3-carboxylat (161mg, 93%) dudi dang bot mau vang nhat. '"H-NMR
(DMSO-ds, Varian, 400 MHz): § 1,16-1,30 (3H, m), 2,10-2,34 (1H, m), 2,73-2,95 (1H,
m), 4,00-4,30 (3H, m), 4,52 va 5,47 (1H, s+s), 5,49-5,67 (2H, m), 6,11 va 6,74 (1H, sts),
7,12-7,40 (3H, m), 8,15-8,30 (1H, m), 8,60-8,82 (1H, m). |

Buéc B: axit 5-((2R,45)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-carboxylic

ZINN

=N N
CO,H
F

Dung dich chia etyl 5-((2R,48)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carboxylat (161mg,.0,412mmol) trong EtOH (3,0mL) va
nude (1,0mL) duoc bd sung LiOH (30,0mg, 1,24mmol) & nhiét d 0°C. Hon hop phan
{mg nay dugc lam néng & nhiét do 90°C trong 5 gid va dugc lam ngudi xudng nhiét do
trong phong. Sau khi bay hoi EtOH, thi phén cin dugc axit héa bing dung dich HC1 2N
cho dén d6 pH 5~6, va sau do dugc chiét hai 1in bang EtOAc. Lép hiru co da két hop
dugce rua béng nudc mubdi, dugc 1am khd trén NaxSOs, duoc loc va cd tfong fnﬁi trué‘ng
éhﬁn | kh6ng dé thu dugc axit 5-((2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carboxylic (107mg, 72%) dudi dang chét rin mau tring.
IH-NMR (DMSO-ds, Varian, 400 MHz): § 2,93-2,37 (1H, m), 2,70-2,95 (1H, m), 3,94-
4,60 (2H, m), 5,35-5,68 (2H, m), 6,11 va 6,71 (1H, s+s), 7,00-7,40 (3H, m), 8,17 (1H,
s), 8,60-6,82 (1H, m), 11,60 (1H, br. s).

Buée C: 5-((2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit |
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Dung dich chta axit 5-((2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carboxylic (107mg, 0,295mmol) trong DMF (2,0mL)
dugc bd sung pivalohydrazit hydroclorua (135mg, 0,886mmol), DIPEA (0,206mL,
1,18mmol) va HATU (168mg, 0,443mmol) & nhiét 9 trong phong. Hdn hop phan tmg
nay dugc khudy & nhiét d6 trong phong qua dém va duge rét vao nude. Hon hop nay
dugc khudy trong 30 phut. Chét rén d3 két tha duge thu gom bang cach loc va dugce lam
khd trong moéi truong chan khong dé thu Vdutc_rc 5-((2R,4S)-2-(2,5-diflophenyl)-4-
flopyrolidin-1-y1)-N'-pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (101mg, 74%)
dusi dang chét rén mau tring. "H-NMR (DMSO-ds, Varian, 400 MHz): § 1,17-1,26 (9H,
m), 2,10-2,30 (1H, m), 2,78-2,95 (1H, m), 4,10-4,38 (2H, m), 5,35-5,67 (2H, m), 6,14
(0,3H, s), 6,76 (0,7H, d, J= 7,6 Hz), 7,02-7,40 (3H, m), 8,15 va 8,24 (1H, sts), 8,39 va
8,71 (1H, s+s), 8,86 (1H, d, J= 7,2 Hz), 9,48 va 9,83 (1H, s+s).

Budce D: 2-tert-buty1—5-(_5-((2R,4S)-2—(2,5-diﬂophenyl)-4-ﬂopyrolidin-1 -
yDpyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol
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Dung dich chra 5-((2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-y1)-N'-
pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (101mg, 0,219mmol) trong DCM
(1,5mL) dugc bd sung pyridin (0,0410mL, 0,505mmol) & nhiét do O°C._H5n hop nay
dugc lam lanh xuéng nhiét d6 - 10°C, va sau d6 triflic anhydrit (0,0780mL, 0,461 mmol)
duoc bbd sung timg giot vao hdn hop. Hon hop phan tng ndy dugc khudy & nhiét do -
10°C trong 1 gi® va sau d6 & nhiét d6 0°C trong 1 gio. Sau khi phan img dugc lam ngimg
bing nuée, hdn hop nay duge chiét hai 14n bing DCM. Lép hitu co da két hop duge lam
khd trén Na2SO4, duge loc va cd trong moi truong chan khong. Phén cin duge tinh ché
bang phuwong phép séc ky cot trén SiO2 (Hex:EtOAC = 1:1) dé thu dwoc 2-tert-butyl-5-
(5-((2R,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
1,3,4-oxadiazol (68,0mg, 70%) dudi dang chét ran mau tring. '"H-NMR (DMSO-d,
Varian, 400 MHz): § 1,23-1,44 (9H, m), 2,10-2,38 (1H, m), 2,80-3,00 (1H, m), 4,00-
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4,60 (2H, m), 5,35-5,51 (1H, m), 5,52-5,71 (1H, m), 6,14 va 6,81 (1H, s+s), 7,02-7,40
(3H, m), 8,38 (1H, s), 8,71-8,87 (1H, m). MS: 443,4 [MH"].
Vi du 38: Didu ché hop chit héa hoc 27
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Hop chit héa hoc 27:, 5-((28,48)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)-N'-
pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit

Budc A: 5-((2S,45)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-
3-carboxylat. :

f

COZEt

Hon hop cua etyl 5-clopyrazolo[l,5-a]pyrimidin-3-carboxylat (112mg,
0,496mmol), (2S,4S)-2-(2,5-diflophenyl)-4-flopyrolidin (Chét trung gian 7, 105mg,
0,521mmol) va KF (114mg, 2,48mmol) trong DMSO (1,6mL) dugc khqu O nhiét d6
180°C trong 2 gid. Sau khi dugc lam ngudi xubng nhiét d6 trong phong, hdn hop phan
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{mg nay duoc rét vao nude. Hon hop nay duge khudy trong 30 phut. Chét rén da két tha
duge thu gom bang céch loc va dugc lam khé trong mdi trudng chan khoéng dé thu duoc
etyl  5-((2S,49)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
carboxylat (171mg, 88%) dudi dang chit rin mau vang nhat. 'TH-NMR (DMSO-ds,
Varian, 400 MHz): § 1,04-1,38 (3H, m), 2,17-2,40 (1H, m), 2,62-2,98 (1H, m), 3,85-
4,39 (4H, m), 5,45-5,53 (1H, m), 5,61 va 5,75 (1H, s+s), 6,17 va 6,71 (1H, sts), 6,87-
6,95 (1H, m), 7,05-7,40 (2H, m), 8,18-8,29 (1H, m), 8,60-8,90 (1H, m).

Buéc B: axit 5-((2S,45)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-
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Dung dich chia etyl 5-((2S,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carboxylat (171mg, 0,438mmol) trong EtOH (3,3mL) va
nude (1,1mL) dugc bd sung LiOH (31,0mg, 1,31mmol) & nhiét d6 0°C. Hon hop phan

a]pyrimidin-3-carboxylic

ng nay duoc 1am néng & nhiét d6 90°C trong 5 gid va duge lam ngudi xubng nhiét d6
trong phong. Sau khi bay hoi EtOH, thi phan cin dugc axit héa bing dung dich HC1 2N
cho dén d6 pH 5~6, va sau dé duoc chiét hai 14n bang BtOAc. Lép hitu co da két hop
duoc rira bﬁng nudc mudi, duge 1am khd trén NazSO4,.duc,rc I(,)cvv—él c0 trong méi trudﬁg
chan khong d& thu dugc axit 5-((2S,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yDpyrazolo[1,5-a]pyrimidin-3-carboxylic (150mg, 95%) dudi dang chét rin mau vang.
'H-NMR (DMSO-ds, Varian, 400 MHz): § 2,26-2,34 (1H, m), 2,70-2,95 (1H, m), 3,92-
4,18 (1H, m), 4,20-4,38(1H, m), 5,46-6,17 (3H, m), 6,84-6,92 (1H, m), 7,09-7,19 (1H,
m), 7,25-7,28 (1H, m), 8,18 (1H, s), 8,60-8,75 (1H, m). * Mot proton tir CO2H khong

quan sat duoc.

Bude C: 5-((2S,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit
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Dung dich~ chta axit 5-((2S,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carboxylic (150mg, 0,414mmol) trong DMF (2,7mL)
dugc bd sung pivalohydrazit hydroclorua (190mg, 1,24mmol), DIPEA (0,289mL,
1,65mmol) va HATU (236mg, 0,621mmol) ¢ nhiét d6 trong phong. Hdn hop phan tng
nay dirgc khudy & nhiét d trong phong qua dém va dugc rét vao nude. Hon hop nay
duoc khudy trong 30 phut. Chat rén da két tha duge thu gom béng cach loc va dugce 1am
khod trong mdi truong chan khong dé thu dugc 5-((28S,45)-2-(2,5-diflophenyl)-4-
flopyrolidin-1-y1)-N'-pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (102mg, 53%)
duéi dang chét rin mau vang nhat. 'H-NMR (DMsons, Varian, 400 MHz): § 1,47 (9H,
s), 2,15-2,40 (1H, m), 2,70-2,98 (1H, m), 3,88-4,18 (1H, m), 4,20-4,45 (1H, m), 5,40-
5,60 (2H, m), 6,75 (1H, d, J = 7,6 Hz), 6,85-7,40 (3H, m), 8,17 va 8,27 (1H, sts), 8,53
va 8,71 (1H, s+s), 8,91 (1H, d, /= 7.6 Hz), 9,39 va 9,55 (1H, s+s).

Budce D: 2-tert-butyl-5-(5-((25,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3 -YI)- 1,3,4-oxadiazol |

Dung dich chia 5-((2S,4S)-2-(2,5-diflophenyl)-4-flopyrolidin-1-y1)-N'-
pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (102mg, 0,222mmol) trong DCM
(1,5mL) dugc bd sung pyridin (0,0410mL, 0,509mmol) & nhiét d6 0°C. Hon hop nay
duoc lam lanh xuéng nhiét d§ -10°C, va sau d9 triflic anhydrit (0,0790mL, 0,465mmol)
- duge bd sung timg giot vao hdn hop. Hon hgp phan ting nay dugce khuéy & nhiét do -
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10°C trong 1 gidr va sau d6 ¢ nhiét d 0°C trong 1 gio. Sau khi phdn tmg duge lam ngung
bing nude, hdn hop nay duge chiét hai 1An bing DCM. Lép hitu co d4 két hop duge lam
khé trén NaxSOs, duoc loc va cd trong mdi treong chan khong. Phan c3n dugce tinh ché
béng phuong phép sic ky cot trén SiO2 (Hex:EtOAé = 1:3) dé thu duoc 2-tert-butyl-5-
(5-((28,48)-2-(2,5-diflophenyl)-4-flopyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-
1,3,4-oxadiazol (28,0mg, 26%) dudi dang chét rdn mau tring. 'H-NMR (DMSO-ds,
Varian, 400 MHz): § 1,15-1,52 (9H, m), 2,20-2,40 (1H, m), 2,65-2,81 (1H, m), 3,88-
4,38 (2H, m), 5,40-5,85 (2H, m), 6,19-6,75 (1H, m), 6,85-7,40 (3H; m), 8,34 (1H, s),
8,70-8,70 (1H, m). MS: 443,4 [MH"].

Vi du 39: Diéu ché hop ch4t héa hoc 28
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|
nhigt d§ phong qua dém Oj“ ’IN

Hop chét héa hoc 28: 2-tert-butyl-5-(5-(2-(5-flo-2-metoxypyridin-3-
yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol

Buéc A: Etyl  5-(2-(5-flo-2-metoxypyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-carboxylat
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HOn hop cua etyl 5S-clopyrazolo[1,5-a]pyrimidin-3-carboxylat (200mg,
0,886mmol), 5-flo-2-metoxy-3-(pyrolidin-2-yl)pyridin (Chét trung gian 3, 186mg,
0,948mmol) va KF (257mg, 4,43mmol) trong DMSO (3,0mL) duoc khudy & nhiét d6
180°C trong 2 gio. Sau khi dugc lam ngudi xubng nhiét d6 trong phong, hdn hop phan
rng nay duoc phén chia gitta nude va EtOAc. Lép hitu co da tach dugc ria bang nude
va nude mudi, duge 1am kho trén NapSOs, duoc loc va ¢d trong moi truong chan khong.
Phén cin duoc tinh ché bing phuong phép séc ky c¢ot trén Si0, (Hex:EtOAc = 1:1) dé
thu  duwoc  etyl  5-(2-(5-flo-2-metoxypyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carboxylat (225mg, 74%) duéi dang bot mau trdng. "H-NMR (DMSO-ds,
Varian, 400 MHz): § 1,25-1,30 (3H, m), 1,88-2,08 (3H, m), 2,23-2,37 (1H, m), 3,48-
3,85 (1H, m), 3,90-4,09 (5H, m), 4,15-4,30 (1H, m), 5,14 (0,3H, m), 5,48 (0,7H, d, J=
7,6 Hz), 5,98 (0,3H, m), 6,65 (0,7H, d, J = 6,8 Hz), 7,22-7,41 (1H, m), 7,93-8,11 (1H,
m), 8,12-8,30 (1H, m), 8,53 (0,3H, s), 8,76 (0,7H, d, J=17,2 Hz).

Buéc  B:  axit 5-(2-(5-ﬂ_o-2-metoxypyridin-3 -yl_)pyrolidin-l -yl)pyrazolo[1,5-

a|pyrimidin-3-carboxylic

F
N\\\
S N
MeO - N\\
N° 'N ' :
COH
Dung dich chtra etyl 5-(2-(5-flo-2-metoxypyridin-3-

yl)xyclopentyl)pyrazolo[1,5-a]pyrimidin-3-carboxylat (255mg, 0,663mmol) trong
EtOH (5,0mL) va nudc (1,6mL) duge: bd sung LiOH (48,0mg, 1,99mmol) & nhiét do
0°C. Hon hop phan tmg ndy duge lam néng & nhiét 4 90°C trong 5 gid va duge lam
ngudi xubng nhiét dd trong phong. Sau khi bay hoi EtOH, thi phén cin dugc axit héa
bing dung dich HHC] 2N cho dén d6 pH = 5~6, va sau d6 dugc chiét hai 1an bang EtOAc.
Lép hitu co da két hop dugc rira béng nude mudi, duge lam kho trén NaySO4, duoc loc
va ¢O trong méi truong chan khong dé thu duogc axit 5-(2-(5-flo-2-metoxypyridin-3-

yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxylic (170mg, 72%) du¢i dang chét
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rén mau tring. "H-NMR (DMSO-ds, Varian, 400 MHz): § 1,82-2,08 (3H, m), 2,26-2,48
(1H, m),3,45-3,80 (2H, m), 3,88-4,08 (3H, m), 5,15 va 5,46 (1H, s+s), 6,64 va 7,34 (1H,
s+s), 7,34 (1H, s), 7,92-8,18 (2H, m), 8,42-8,85 (1H, m). * Mot proton tir CO2H khong

quan sat dugc.

Budc C: 5-(2-(5-flo-2-metoxypyridin-3-yl)pyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-
a]pyrimidin-3-carbohydrazit

Dung dich chita ‘axit - 5-(2-(5-flo-2-metoxypyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carboxylic (170mg, 0,476mmol) trong DMF (3,1mL)
duoc bd sung pivalohydrazit hydroclorua (218mg, 0,1,43mmol), DIPEA (0,332mL,
1,90mmol) va HATU (271mg, 0,714mmol) ¢ nhiét d0 trong phong. Hdn hgp phan ung
ndy dugce khudy & nhiét d6 trong phong qua dém va duge rét vao nudc. Hon hop nay
duoc khudy trong 30 phut. Chét rén d3 két tiia dugc thu gom béng cach loc va duge lam
khd trong méi trudong chin khong dé thu dugc 5-(2-(5-flo-2-metoxypyridin-3-
yl)pyrolidin-1-yl)-N'-pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (164mg, 76%)
dudi dang chét rin mau tring. 'TH-NMR (DMSO-ds, Varian, 400 MHz): § 1,10-1,23 (9H,
m), 1,77-2,10 (3H, m), 2,20-2,48 (1H, m), 3,57-3,78 (1H, m), 3,88-3,99 (3H, m), 4,00-
4,10 (1H, m), 5,19 (0,3H, d, /= 7,2 Hz), 5,31 (0,7H, d, .f= 8,8 Hz), 6,01 (0,3H, d, J =
8,4 Hz), 6,69 (0,7H, d, J= 7,6 Hz), 7,3-7,42 (1H, m), 7,89-7,98 (1H, m), 8,05-8,18 (1H,
m), 8,19-8,32 (1H, m), 8,60 (0,3H, d, J = 8,0 Hz), 8,83 (0,7H, d, J= 7,6 Hz), 9,29 va
9,54 (1H, s+s). ' '

Budc D: 2-tert-butyl-5-(5 -(2-(5 -flo-2-metoxypyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
aJpyrimidin-3-yl)-1,3,4-oxadiazol |
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Hén hop cia  5-(2-(5-flo-2-metoxypyridin-3-yl)pyrolidin-1-y1)-N'-
pivaloylpyrazolo[1,5-a]pyrimidin-3-carbohydrazit (110mg, 242mmol) va POCk
(0,675mL, 7,25mmol) duoc hdi luu trong 2 gidy. Sau khi duge lam ngudi xudng nhiét 4o
trong phong, hdn hgp phan ing ndy dugc phén chia gitta nuéc va DCM. Lép hitu co dd
tach dugc rira béng nuée va nude mudi, duge 1am kho trén NapSOs, duge loc va cd trong
mdi trudng chan khong. Phan can duge tinh ché bing phuong phap sic ky cot trén SiO2
(Hex:EtOAc =1:1 dén 1:4) @ thu duoc 2-tert-butyl-5-(5-(2-(5-flo-2-metoxypyridin-3-
yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1,3,4-oxadiazol (61,0mg, 58%) duci
dang chét rin mau tring. 'H-NMR (DMSO-de, Varian, 400 MHz): § 1,22 va 1,44 (9H,
s+s), 1,70-2,10 (3H, m), 2,20-2,40 (1H, m), 3,52-3,85 (1H, m), 3,95-4,12 (4H, m), 5,15
(0,3H, d, J=7,6 Hz), 5,50 (0,7H, d, J = 7,6 Hz), 6,00 (0,3H, d, /= 7,2 Hz), 6,70 (0,7H,
d, J= 8,0 Hz), 7,23-7,42 (1H, m), 7,95-8,15 (1H, m), 8,30-8,42 (1H, m), 8,60 (0,3H, d,
J=172Hz), 8,83 (0,7H, d, J = 7,2 Hz). MS: 438,4 [MH"].

Vi du 40: Diéu ché hop chit héa hoc 29
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KF, DMSO
180°C, 2 gier

Hop chét héa hoc 29: 5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazalo[1,5-

a]pyrimidin-3-yl)oxazol
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Buéc A: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carbaldehyt

Tox

Hon hop ctia 5-clopyrazolo[1,5-a]pyrimidin-3-carbaldehyt (300mg, 1,65mmol),
2-(2,5-diflopheyl)pyrolidin (Chét trung gian 2, 324mg, 1,77mmol) va KF (480mg,
8,26mmol) trong DMSO (5,5mL) duge 1am néng & nhiét d¢ 180°C trong 2 gi¢. Sau khi
duoc 1am ngudi xubng nhiét d6 trong phong, hdn hop phan tmg nay duoc rét vao nude.
Han hop ndy duge chiét hai 1dn bang BtOAc. Lop hitu co di két hop duge rira bing
nude mudi, duoc 1am khd trén NaxSOq, dugc loc va cd trong mdi trudng chén khong.
Phén cin duge tinh ché bing phuong phép sic ky cot trén SiO2 (chi EtOAc trén
DCM:MeOH = 20:1) dé thu dugc 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbaldehyt (540mg, 100%) duédi dang chét rdn mau vang. 'H-NMR
(CDCls, Varian, 400 MHz): § 1,90-2,28 (3H, m), 2,38-2,60 (1H, m), 3,60-4,18 (2H, m),
5,14-5,28 (0,6H, m), 5,54-5,72 (0,4H, m), 5,84-6,02 (0,6H, m), 6,35-6,46 (0,4H, m),
6,68-6,78 (1H, m), 6,82-7,20 (2H, m), 8,10-8,36 (2H, m), 9,77 va 10,11 (1H, s+s).

Buéc B: 5-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)oxazol

Dung dich chia 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-
3-carbaldehyt (300mg, 0,914mmol) trong MeOH (9,2mL) duoc bd sung 1-
(isoxyanometylsulfonyl)-4-metylbenzen (178mg, 0,914mmol) va K>COs3 (126mg,
0,914mmol) & nhiét d6 trong phong. Hon hgp phan tng nay dugc hdi lwu trong 4 gid va
duoc 1am ngudi xubng nhiét d6 trong phong. Sau khi bay hoi MeOH, phin cin dugc
phén chia gitta DCM va nuéce. Lép hitu co dugc rira bing nuédc mudi, duge 1am khd trén
Na;S04, duge loc va ¢6 trong mdi truong chan khong. Phén cén duoc tinh ché. béng

phuong phap sic ky cot trén SiO2 (Hex:EtOAc = 1:1) dé thu duogc 5-(5-(2—(2,5-
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diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)oxazol (46,0mg, 13%) dudi
dang chat rfin mau vang. "H-NMR (MeOH-ds, Varian, 400 MHz): § 1,95-2,25 (3H, m),
2,40-2,50 (1H, m), 3,50-3,88 (2H, m), 3,89-4,10 (1H, m), 5,20-5,70 (1H, m), 6,56-6,77
(1H, m), 6,80-7,20 (3H, m), 7,07-7,20 (1H, m), 7,92-8,20 (1H, m), 8,22-8,55 (1H, m).
MS: 368,2 [MH"].

Vi du 41: Didu ché hop chét hoa hoc 30
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Hop chét héa hoc 30: 4-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-

a]pyrimidin-3-yl)isoxazol

Dung dich chua 5-clopyrazolo[1,5-a]pyrimidin(1,00g, 6,51mmol) trong DMF
(13mL) dugc bd sung timg phan N-iodosuxinamit (1,61g, 7,16mmol) & nhiét d¢ trong
phong. Hon hop phan tng nay duge khuéy trong 2 gio ¢ nhiét d(f) tfong phong. Sau khi
bd sung nude, hdn hop nay duoc khudy trong 30 phut nita & nhiét do trong phong. Chét
rin d4 két tha duoc thu gom bang cach loc va duge lam kho trong moi truong chan
khéng dé thu duge 5-clo-3-iodopyrazolo[1,5-a]pyrimidin(1,74g, 96%) dudi dang chét
ran mau vang nhat. 'TH-NMR (DMSO-ds, Varian, 400 MHz): § 7,15 (1H, d, J= 7,2 Hz),
8,34 (1H, s), 9,17 (1H, d, J= 7,2 Hz).

Bude B: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-iodopyrazolo[1,5-a]pyrimidin

-129-



28497

F .
-N
X o
S y
N™ N
I

Dung dich chtta 5-clo-3-iodopyrazolo[1,5-a]pyrimidin(62tmg, 2,22mmol), 2-
(2,5-diflophenyl)pyrolidin (Chat trung gian 2, 407mg, 2,22mmol) va KF (645mg,
11,1mmol) trong DMSO (7,4mL) dugc khudy & nhiét d6 180°C trong 2 gi¢. Sau khi
dwoc 1am ngudi xudng 'nhiét do tfong phong, hdn hop phan g niy duqé pha lodng
bing nuéc. H3n hop nay dugc chiét hai 1an bing EtOAc. Lép hitu co di két hop dugc
rira béng nude mudi, duge 1am kho trén NaxSOs, dugc loc va ¢b trong méi trudng chan
khong. Phin cin dugce tinh ché bing phuong phép sdc ky cot trén SiO2 (Hex:EtOAc =
5.1 dén 3:1 dén 2:1) dé& thu dugc 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-
iodopyrazolo[1,5-a]pyrimidin(819mg, 86%) dudi dang chit rin mau vang nhat. 'H-
NMR (DMSO-ds, Varian, 400 MHz): § 1,80-2,15 (3H, m), 2,38-2,50 (1H, m), 3,50-3,80
(1H, m), 3,95-3,99 (1H, m), 5,21-5,51 (1H, m), 5,99 va 6,53 (1H, s+s), 6,97 (1H, s),
7,11-7,26 (1H, m), 7,95 (1H, m), 8,44-8,64 (1H, m).

Bude C: 4-(5-(2-(2,5 —diﬂophenyl)pyrolidin-l-yl)pyraiolo[l ,5 -_a]pyrimidin—?:—

yl)isoxazol

Hdn hop cua  5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-iodopyrazolo[1,5-
a]pyrimidin(40,0mg, 0,0940mmol), K3POs (60,0mg, 0,282mmol), san pham cong
PdCla(dppf)-CH2CL  (7,66mg, 9,39pmol) va axit isoxazol-4-ylboronic (21,0mg,
0,188mmol) trong dioxan (0,90mL) va nudc (0,10mL) duge khir khi bang khi N2, Hon
hop phéan tmg nay duoc 1am néng & nhiét do 100°C trong 15 gid trong chai dugc bit kin
va dugc lam ngudi xudng nhiét do trong phong. Sau khi ¢6 trong moi truong chén khong,
phén can duoc pha lodng béng EtOAc, dugc loc qua miéng silicagel. Phén loc dugc cd
trong moi truong chan khong. Phan cin duoc tinh ché bang phuong phap séc ky cot trén

SiO2 (Hex:EtOAc = 1:3 dén 1:4) dé thu duoc 4-(5-(2-(2,5-diflophenyl)pyrolidin-1-
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yDpyrazolo[1,5-a]pyrimidin-3-yl)isoxazol (5,90mg, 17%) dudi dang dau mau nau. 'H-
NMR (MeOH-ds, Varian, 400 MHz): § 1,95-2,20 (3H, m), 2,40-2,60 (1H, m), 3,50-4,12
(3H, m), 5,12-5,70 (1H, m), 5,80-6,40 (1H, m), 6,74 (1H, s), 6,92 (1H, s), 7,00-7,18 (1H,
m), 8,00 (1H, s), 8,10-8,50 (2H, m). MS: 368,2 [MH].

Vi du 42: Piu ché hop chit héa hoc 31: 4-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3,5-dimetylisoxazol ’ '

Hdn hop cta 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-iodopyrazolo[1,5-
a]pyrimidin(90,0mg, 0,211mmol), K3POs (134mg, 0,634mmol), san phidm cong
PdCly(dppf)-CH2CL (17,0mg, 0,0210mmol) va axit 3,5-dimetylisoxazol-4-ylboronic
(60,0mg, 0,422mmol) trong dioxan (1,9mL) va nuéc (0,21mL) dugc khir khi bang khi
Na. HOn hop phan tmg nay duge lam néng & nhiét dé khoang 100°C trong 15 gid trong
bng dugc bit kin, dugc 1am ngudi xudng nhiét d6 trong phong va duge phan chia gitra
EtOAc va nudc. Lop hitu co da tach duoc rira béng nudc mudi, d&gc lam kho trén
NaxS04, dugce loc va cb trong modi truong chan khong. Phén cin duogc tinh ché bﬁng
phuong phap séc ky cot trén SiO; (Hex:EtOAc = 1:3 dén 1:4) dé thu duoc 4-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3,5-dimetylisoxazol
(13,0mg, 15%) duGi dang chit rin mau vang. 'H-NMR (CDCl;, Varian, 400 MHz): &
1,95-2,63 (10H, m), 3,70 (1H, s), 3,91 (1H, s), 5,08-5,55 (1H, m), 5,70-6,38 (1H, m),
6,84 (1H, m), 6,91 (1H, m), 7,00-7,10 (1H,m ), 7,84 (1H, s), 8,27 (1H, m). MS: 369,2
[MH*]. - | | |

Vi du 43: biéu ché hop chét hoa hoc 32
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Hop chit héa hoc 32: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-(5-metyl-1H-
1,2,4-triazol-3-yl)pyrazolo[1,5-a]pyrimidin

%*g

Budc A: 5-ox0-4,5-dihydropyrazolo[1,5 -a]pyrimidin-3-carbonitril

ZINN
© H CN
Hdn hop cta S5-amino-1H-pyrazol-4-carbonitril (1,00g, 9,25mmol), etyl 3-
etoxyacrylat (2,00mL, 13,8mmol) va Cs2COs3 (4,52g, 13,88mmol) trong DMF (18mL)
dwoc 1am néng & nhiét @6 100°C trong 9 gid. Hon hop phan tmg niy duge lam ngudi
xubng nhiét d6 0°C va dugce axit hoa bang dung dich HCI 2N cho dén do pH = 2-3. Chét
réin da két tha duoc thu gom bing céch-lc_)c, duge rira bang nuéc sau d6 1a EtOAc va
duoc 1am kho trong moi trudng chén khong dé thu dugc 5-oxo0-4,5-dihydropyrazolo[1,5-
a]pyrimidin-3-carbonitril (1,33g, 90%) dudi dang chdt rén mau tring. 'H-NMR
(DMSO-ds, Varian, 400 MHz): § 6,24 (1H, d, /= 8,0 Hz), 8,31 (1H, s), 8,63 (1H, d,J=
7,6 Hz), 13,24 (1H, br. s).
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Budc B: 5-clopyrazolo[1,5-a]pyrimidin-3-carbonitril

= N,N\
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Héﬁ hop cta 5-oxo-4,5-dihydropyrazolo[1,5-a]pyrimidin-3-carbonitril (1,33g,
8,31mmol) va POCIl; (7,74mL, 83mmol) dugc lam noéng & 150°C trong 3 gié va duoc
1am ngudi xubng nhiét d6 trong phong. Sau khi c6 trong méi truong chén kﬁ()ng, thi
phan cin duoc tihh ché bang phwong phap sdc ky cot trén SiO; (Hex:EtOAc = 2:1) dé
thu duoc 5-clopyrazolo[1,5-a]pyrimidin-3-carbonitril (343mg, 23%) dudi dang chit rin
mau tring. 'H-NMR (CDCls, Varian, 400 MHz): 8 7,09 (1H, d, J = 7,6 Hz), 8,39 (1H,
s), 8,68 (1H, d, /= 7,2 Hz).

Buée C: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carbonitril

f

Hn hop ciia 5-clopyrazolo[1,5-a]pyrimidin-3-carbonitril (343mg, 1,92mmol) va
2-(2,5-diflophenyl)pyrolidin (Chét trung gian 2, 343mg, 1,87mmol) trong DMSO
(10mL) dugc 1am néng & nhiét do 180°C trong 1 git va dugc lam ngudi xuéng nhiét do
trong phong. Hon hop phan ung nay dugc pha lodng bing nudc va dugc chiét hai lan
béng EtOAc. Lop hitu co da két hop duogc rira béng nuéc mudi, duge lam kho trén
NaxS04, duoc loc va ¢d trong mdi truong chan khong. Phin cin duoc tinh ché bing
phuong phép sic ky cot trén SiOz (Hex:EtOAc = 2:1 dén 1:1) dé thu duge 5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carbonitril (611mg, 98%) duoi
dang chat rén mau tring nga. '"H-NMR (CDCls, Varian, 400 MHz): 8 2,05-2,11 (3H, m),
2,47-2,55 (1H, m), 3,67-4,10 (2H, m), 5,20 (0,7 H, s), 5,65 (0,3 H, s), 5,96 (0,7 H, s),
6,43 (0,3 H, s), 6,69-6,73 (1H, m), 6,96-7,09 (2H, m), 8,01-8,31 (3H, m).

Budce D: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxamit
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Hon hop cla 5-(2-(2,5-diﬂophenyl)pyrolidin-1-yl)pyrazolo[l,5-a]pyrimidin—3-
carbonitril (230mg, 0,707mmol) va H2SO4 d4m dic (1,13mL, 21,2mmol) duoc khqu 4]
nhidt d6 0°C trong 5 gid:. Sau khi bd sung nudc dé, hdn hop nay duge chiét hai 1n bang
EtOAc. Lép hitu co da két hop duge rira bang nuée mudi, dugce 1am kho trén Na2SOx,
dugc loc va cO6 trong mdi truong chin khong dé thu duoc 5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carboxamit (172mg, 71%) duéi
dang chit rén mau tring. "H-NMR (CDCls, Varian, 400 MHz): § 2,05-1,11 (2H, m),
2,47-2,55 (1H, m), 3,67-4,10 (2H, m), 5,12-5,32 (1H, m), 5,52 (0,6H, s), 5,74 (0,4H, S),
5,90 (0,4H, s), 6,32 (0,6H, s), 6,69-6,74 (1H, m), 6,96-7,09 (2H, m), 7,80 (0,3H, s), 8,20
(0,5H, s), 8,25-8,40 (1, m). * Hai proton tr NH>NH> khéng quan sat duoc.

Buéc E: (Z)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-N-(1 -(dimetylamino)etyliden)-

pyrazolo[1,5-a]pyrimidin-3-carboxamit

N”N

\

Hn hop ciia 5-(2-(2,5-diﬂ6phenyl)pyrolidin-ly-yl)lﬂaylra‘zolo[.l 5-a]pyrimidin-3-
carboxémit (100mg, 0 291mm01) va 1,1 diﬁetoxy-N N-dimetyletanamin (1,06mL,
7,28mmol) dugc lam nong dén nhiét 46 120°C trong 2 glo trong 6ng duoc b1t kin. Hon
hop phan ung nay duorc lam ngudi xuong nhlet do trong phong va ¢b trong mdi tru:orng
chan khong d  thu duoc (7 )-5-(2- (2 5- dlﬂophenyl)pyrohdln- -yD)-N-(1-
(dirnetylamino)etyliden')pyrazolo [1,5-a]pyrimidin-3-carboxamit thd (160mg, 99%), ma

duoc str dung cho phan tng tiép theo ma khong can tinh ché thém.

Budce F: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-(5-metyl-1H-1,2,4-triazo 1-3-
yl)pyrazolo[1,5-a]pyrimidin
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Dﬁng dich chua (Z)-5-(2-(2,5- diﬂophenyl)pyrolidin— -yl)-N-(l-(dime'tylamino)
e‘yhden)pyrazolo[l 5- a]pyrlmldm -3-carboxamit th6 (160mg, 0,291mmol) trong AcOH
(1,0mL) duoc bd sung hydrazin hydrat (22,0mg, 0,437mmol). Hon hop phan {mg nay
duge 1am néng & nhiét 46 90°C trong 2 gio va sau d6 dugc cd trong mdi trudng chin
khéng. Phan c¢in duge xir Iy v6i nude, trong khi chét rén dugc két tha. Chét rin ndy
duogc thu gom bang cach loc, duge rira béng nuéc va hexan, va dugc 1am kho trong moi
truong chan khong dé thu dugc 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-(5-metyl-1H-
1,2,4-triazol-3-yl)pyrazolo [1,5-a]pyrimidin(58,0mg, 52%) dudi dang chét rdn mau
tra“'lng. 'H-NMR (MeOH-ds, Varian, 400 MHz): 6 1,92-2,26 (3H, m); 2,34 (3H, m), 2,44-
2,60 (2H, m), 3,67-4,22 (2H, m), 5,17 (0,4H, s), .5,‘6'8 (0,6H, s), 6,11 (0,4H, s), 6,65
(0,6H, s), 6,80-7,20 (2H, m), 7,20-7,43 (1H, m), 8,20-8,60 (2H, m). MS: 382,3 [MH'].
Vi du 44: Didu ché hop chét trung gian 13

F
f\?‘qj&\ | © D be — F /\N'N‘ éih)f(ﬁul
o N “TkF.omMS0 C N DME e tad A

; N N TEA, THF
180 C.1ai& nhigt 46 phong, 2 gio O I nhiét a8 phdng, 1 giy

FQ NN Tea @ F\ N
AN \N Ry
@ N THE C, :
\\ 0°C, 30 phut W
TS . .
Hop chét trung gian 13: tert-butyl 3 —(4-(5-((R)-2-(2,5-diﬂophenyl)pyrdlidih— 1-
yl)pyrazolo[l,S-a]pyrimidin-3-yl)-lH-1,2,3-triazol-1—yl)piperidin-l-carboxylat

F

N’N

\
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Budc A: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin

el
on

Hon hop cta 5-clopyrazolo[1,5-a]pyrimidin(1,18g, 7,68mmol), R)-2-(2,5-
diflophenyl)pyrolidin (1,51g, 8,22mmol) va KF (2,32g, 39,1mmol) trong DMSO (26mL)
dugc 1am néng & nhiét d6 180°C trong 2 gio. Hon hop phan tmg nay dugc 1am ngudi
xubng nhiét dd trong phong va du’c_rc} rét vao nude. Hon hop nay duoc khudy thém 30
phut & nhiét d§ trong phong. Chét rén da két tia dugc thu gom bing céch loc va dugce
lam khd trong mdi truong chén khong dé thu duoc (R)-5-(2-(2,5-diflophenyl)pyrolidin-
1-yl)pyrazolo[1,5-a]pyrimidin(1,70g, 74%) duéi dang chit rén mau vang. 'H-NMR
(DMSO-ds, Varian, 400 MHz): § 1,88-2,06 (3H, m), 2,33-2,45 (1H, m), 3,56-3,70 (1H,
m), 3,90-4,00 (1H, m), 5,38 (1H, s), 5,98 (1H, s), 6,10-6,50 (1H, m), 6,85-6,91 (1H, m),
7,10-7,15 (1H, m), 7,26-7,32 (1H, m), 7,81 (1H, d, J= 1,6 Hz), 8,60 (1H, s).

Budce B: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-iodopyrazolo[1,5-a]pyrimidin

THAH

Dung dich chta (R)-5 -(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
alpyrimidin (975mg, 3,25mmol) trong DMF (6,5mL) dugc bd sung timg phan NIS
(804mg, 3,57mmol) & nhiét dd trong phong. Hon hop phéan mg nay dugc khudy trong
2 gity va dugc rét vao nude. Hon hop nay dugc khudy trong 30 nita. Chatrin da két tha
duoc thu gom béng cach loc va dugce 1am kho trong mdi truong chan khong d8 thu duoc
(R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-iodopyrazolo[1,5-a]pyrimidin(1,19g, 86%)
dudi dang cht rin mau vang nhat. 'H-NMR (DMSO-ds, Varian, 400 MHz): 6 1,80-2,15
(3H, m), 2,38-2,50 (1H, m), 3,50-3,80 (1H, m), 3,95-3,99 (1H, m), 5,21-5,51 (1H, m),
5,99 va 6,53 (1H, st+s), 6,97 (1H, s); 7,11-7,26 (1H, m), 7,95 (1H, m), 8,44-8,64 (1H,

m).

Budc C: (R)-S-(2-(2,5-diﬂophenyl)pyrolidin—1-yl)-3-((trimetylsiiyl)etynyl)pyrazolo-
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[1,5-a]pyrimidin

F

2 o
TMS

Dung dich chua (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-iodopyrazolo[1,5-
a]-pyrimidin (1,19g, 2,79mmol) trong THF (10mL) va TEA (10mL) duoc bb sung Cul
(53,0mg, 0,279mmol), PdCL(PPhs) (196mg, 0,279mmol) va etynyltrimetylsilan
(0,596mL, 4,19mmol). Hon hop phan tng nay dugc khudy & nhiét d trong phong trong
1 gio. Sau khi loc qua trén miéng xelit trong khi rira bing EtOAc, thi phan loc dugc ¢d
trong mdi truong chan khong. Phan cin dugc pha lodng bang EtOAc, dugce rira bing
nude mudi, duge 1am khé trén NaxSOs, dugce loc va ¢d trong moi trudng chén khong.
Phan cin dugc tinh ché bing phuong phap sdc ky cot trén SiO2 (Hex:EtOAc = 2:1 dén
1:1) dé thu duogc (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-
((trimetylsilyl)etynyl)pyrazolo[1,5-a]pyrimidin(832mg, 75%) du¢i dang dau nhét mau
vang. 'H-NMR (CDCl, Varian, 400 MHz): § >O,260‘ (9H, s), 2,03-2,20 (3H, m), 2,49
(1H, br. s), 3,63-4,15 (2H, m), 5,17 va 6,25 (1H, br. s + br. s), 5,83 (1H, br. s), 6,73-6,77
(1H, m), 6,91 (1H, br. s), 7,04 (1H, br. s), 7,93 (1H, s), 8,11 (1H, br. s).

Buéce D: (R)-S-(2-(2,5-diﬂophenyl)pyr61idin-1 -yl)-3-etynylpyrazolo[1 ,5-a]pyrimidin

Dung dich chtira (R)-5-(2-(2,5-diflophenyl)pyrolidin-1 -yl)-3-
((trimetylsilyl)etynyl)-pyrazolo[1 ,5-a]pyrimidin(832mg, 2,10mmol) trong THF (10mL)
duoc bd sung TBAF (dung dich 1M trong THF, 2,52mL, 2,52mmol) & nhiét d¢ 0°C.
Hon hop phan Gng nay dugc khudy & nhiét d§ 0°C trong 30 phut. Sau khi dugc lam
ngudi bing dung dich NHCI béo hoa, thi hdn hop nay dugc chiét hai lan bang EtOAc.
Lép hitu co da két hop dugc rira bang nudc mudi, dugc 1am khé trén NaxSO4, duge loc

va c6 trong méi truong chan khong. Phén cin duoc tinh ché bang phuong phép sac ky
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cot trén SiO2 (Hex:EtOAc = 3:2 dén 1:1) dé thu dugc (R)-5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)-3-etynylpyrazolo[1 ,5-a]pyrimidin(659mg, 97%) dudi dang
diu nhét mau vang. "H-NMR (CDCls, Varian, 400 MHz): 8 1,98-2,18 (3H, m), 2,50 (1H,
br. s), 3,24 (1H, s), 3,93 (1H, br. s), 4,06 (1H, br. s), 5,19 (1H, br. s), 5,87 (1H, br. s),
6,75 (1H, br. s), 6,92 (1H, br. s), 7,05 (1H, br. s), 7,96 (1H, s), 8,14 (1H, br. ).

Vi du 45: Didu ché hop chat hoa hoc 33

£ _
\ 5
FQ f\N’N\ N3~R fv“
: Lo
e

Cu (b3t) ), CuSOy
{BUOH, H,0

g o, , .
0 °C, 90 phat N“N -

Hop chét héa hoc 33: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-y1)-3-(1 -(piperidin-
4-y1)-1H-1,2,3-triazol-4-yl)pyrazolo[1,5-a]pyrimidin
F

Budc A: tert-butyl 4-hydroxypiperidin-1-carboxylat

HO
\G\IBOC

Dung dich chira tert-butyl 4-oxopiperidin-1-carboxylat (1,00g, 5,02mmol) trong
MeOH (16mL) dugc bd sung NaBH4 (285mg, 7,53mmol) & nhiét 6 0°C. Ho6n hop phan
ung nay duoc khudy & nhiét do 0°C trong 1 gio. Sau khi co trong mdi trudng chan khéng,
thi phin cin duoc phan chia gitta EtOAc va nuéc. Lép nude da tach duoge chiét bang
EtOAc. Lép hitu co da két hop duge lam khd trén NaxSOs, duge loc va cb trong moi
truong chan khong d8 thu duoc tert-butyl 4-hydroxypiperidin-1-carboxylat (1,01g,
100%) dudi dang dAu nhét mau vang nhat, ma dugc st dung cho phan ing tiép theo ma
khong can tinh ché thém. "H-NMR (CDCls, Varian, 400 MHz): § 1,46 (9H, ), 1,48-1,50
(2H, m), 1,84-1,87 (2H, m), 2,99-3,06 (2H, m), 3,81-3,87 (3H, m). * OH khong quan

sat duogc.
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Budc B: tert-butyl 4-(metylsulfonyloxy)piperidin-1-carboxylat

MsO
\Q\IBOC

Dung dich chira tert-butyl 4-hydroxypiperidin-1-carboxylat (1,01g, 5,02mmol)
trong DCM (16mL) dugc bd sung TEA (0,909mL, 6,52mmol) va DMAP (61,0mg,
0,502mmol) sau dé 1a MsCl (0,469mL, 6,02mmol) ¢ nhiét d6 0°C. Hon hop phan i’mg
nay dugc khudy & nhiét d6 trong phong trong 3 gio. Hon hop phan tng nay dugc pha
- loding bing DCM, dugc rita bing nudc, dung dich HCI 2N, dung dich NaHCO3 béo hoa,
va sau d6 12 nude mudi, duoc 1am kho trén NaxSOs, duge loc va c6 trong mdi truong
chin khong dé thu dugc tert-butyl 4-(metylsulfonyloxy)piperidin-1-carboxylat (1,40g,
100%) dudi dang chit rin mau tréng, ma dugc sit dung cho phéan ing tiép theo ma khong
" cAn tinh ché thém. 'H-NMR (CDCls, Varian, 400 MHz): § 1,46 (9H, s), 1,78-1,86 (2H,
m), 1,94-1,99 (2H, m), 3,04 (3H, s), 3,27—3,-34 (2H, m), 3,68-3,72 (2H, m), 4,86-4,91
(1H, m).

Budc C: tert-butyl 4-azidopiperidin-1-carboxylat

. Ng -
. \Q\IBOC _

Dung dich chtra tert-butyl 4-(metylsulfonyloxy)piperidin-1-carboxylat (1,40g,
5,02mmol) trong DMF (25mL) duogc bd sung natri azit‘(979mg', 15,0mmol). Hén hop
phén tng nay dugc 1am néng & nhiét do 100°C trong 12 git trong khi khudy, ddng thoi
chét rén mau tring dugc tao ra. Sau khi ¢6 trong mdi truong chan khong, thi phan cin
duge phan chia gitta BtOAc va nude. Lép nuée duoc chiét bang EtOAc. Lép hitu'co da
két hop duoc rira bing nude mudi, duoc 1am khé trén NaxSOs,; duge loc va c6 trong moi
truong chan khong. Phin cin duoc tinh ché bang phuong phap séc ky cot trén SiO2
(Hex:EtOAc = 5:1) dé thu duoc tert-butyl 4-azidopiperidin-1-carboxylat (948mg, 83%)
dudi dang dau khong mau. '"H-NMR (CDCls, Varian, 400 MHz): § 1,46 (9H, s), 1,53-
1,57 (2H, m), 1,85-1,88 (2H, m), 3,05-3,12 (2H, m), 3,54-3,60 (1H, m), 3,81-3,84 (1H,
m).

Budc D: (R)-tert-butyl 4-(4-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-1H-1,2,3 -triazol— 1-yl)piperidin-1-carboxylat
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Dung dich chira (R)-5-(2-(2,5-diflophenyl)pyrolidin-1 -yl)-3-etynylpyrazolo[1,5-
a]pyrimidin (Chét trung gian 13, 144mg, 0,444mmol) va tert-butyl 4-azidopiperidin-1-
carboxylat (111mg, 0,488mmol) trong tBuOH (2,0mL) duge bd sung bot dong (23,0me,
0,355mmol) sau d6 1a nudc (1,0mL) va dung dich déng sulfat 1M (0,089mL,
0,089mmol). H3n hop phan ting ndy duge 1am nong ¢ nhiét d6 90°C trong 90 phut. Hdn
hop phéan Uing nay dugc 1am ngudi xudng nhiét d6 trong phong va dugc pha lodng bing
EtOAc. Sau khi bd sung NH4OH dém dac (2,0mL) sau d6 1a nuée (2,0mL), thi hdn hop
ndy duge khudy manh trong 30 phut va duge chiét hai lan bang EtOAc. Lop hitu co da
két hop dugc rira béng nuéde mudi, duoc 1am kho trén NaxS04, duoc loc va ¢6 trong moi
truong chan khong. Phin cin duoc tinh ché bang phuong phap sdc ky cdt trén SiO2 (chi
EtOAc trén DCM:MeOH = 30:1) & thu ~duge (R)-tert-butyl-4-(4-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1H-1,2,3 -triazol-1-
yl)piperidin-1-carboxylat (177mg, 72%) dudi dang bot mau vang. 'H-NMR (CDCls,
Varian, 400 MHz): § 1,49 (9H, s), 1,83-2,22 (7H, m), 2,48 (1H, br. 5), 2,97 (2H, s), 3,66
(1H, br. s), 3,91 (1H, br. s), 4,35 (2H, br. s), 4,67 (1H, br. s), 5,70 (1H, br. s), 6,34 (1H,
br. s), 6,75 (1H, br. s), 6,91 (1H, br. s), 7,13 (1H, br. s), 7,52 (1H, s), 8,35 (IH, br. s),
8,48 (1H, s).

Buéec E: ([R)-5-(2-(2,5 -diﬂophenyl)pyrolidin—l -yl)-3-(1-(piperidin-4-yl)-1H-1,2,3-
triazol-4-yl)pyrazolo[1,5 —a]pyrimidih

- F
Q N
N\
33 \-N
T

Dung dich chia (R)-tert-butyl-4-(4-(5-(2-(2,5-diflophenyl)pyrolidin-1-

-140-



28497

yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1H-1,2,3-triazol-1-yl)piperidin-1-carboxylat (177mg,
0,321mmol) trong DCM (1,6mL) duoc bd sung TFA (0,867mL, 11,2mmol) & nhiét do
0°C. Hon hop phan tng nay duoc khudy & nhiét &6 trong phéﬁg trong 2 gid. Sau khi ¢c6
trong moi truong chan khong, phén cin dugc pha lodng bing DCM, duoc rira bing dung
dich NaHCO3 bdo hoa va nude mubi, duoc 1am khé trén NaxSQ4, duge loc va cd trong
moéi truong chan khong. Phén cn duoc tinh ché bang phuong phép sic ky cot trén SiO2
(DCM:MeOH = 10:1 dén 3:1 dén 2:1) dé thu dugc (R)-5-(2-(2,5-diflophenyl)pyrolidin-
1-y1)-3-(1-(piperidin-4-yl)-1H-1,2,3-triazol-4-yl)pyrazolo[1 ,5-a]pyrimidin(100mg,
69%) duéi dang bot mau vang. 'H-NMR (CDCl3, Varian, 400 MHz): 5 1,83-2,30 (8H,
m), 2,50 (1H, br. s), 2,85 (2H, t, J = 11,2 Hz), 3,30-3,33 (2H, m), 3,69 (1H, br. s), 3,93
(1H, br. s), 4,58 (1H, br. s), 5,24 va 5,68 (1H, br. s + br. s), 5,87 va 6,30 (1H, br. s + br.
s), 6,75 (1H, br. s), 6,90 (1H, br. s), 7,12 (1H, br. ), 7,57 (1H, s), 8,30 (1H, br. s), 8,48
(1H, s). MS: 451,1 [MH"].

Vi du 46: Didu ché hop chéit héa hoc 34: 5-((R)-2-(2,5-diflophenyl)pyrolidin-1-y)-3-(1-
(piperidin-3-yl)-lH;1 ,2,3-triazol-4-y1)pyfazolotl ,5 -é]pyrimidin -

Bude A: tert-butyl 3-(metylsulfonyloxy)piperidin-1-carboxylat

. MSO\OBOC

Dung dich chita tert-butyl 3-hydroxypiperidin-1-carboxylat (1,00g, 4,97mmol)
trong DCM (16mL) duoc bb sung TEA (0,895mL, 6,46mmol) sau d6 1a MsCl (0,465mL,
5,96mmol) & nhiét 6 0°C. Hon hgp phéan img nay duoc khudy & nhiét d6 trong phong
trong 2 gio. Hon hgp phan mg nay dugc pha loéng bang DCM, duge rira bang nudc,
dung dich HCI 2N, dung dich NaHCOs3 béo hoa, va sau d6 13 nuéc mudi, duge 1am kho
trén NaySOs, dugc loc va cd trong mdi truong chin khong dé thu duoc tert-butyl 3-

(metylsulfonyloxy)piperidin-1-carboxylat (1,39g, 100%) dudi dang dau khong mau, ma
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duoc sir dung cho phan tng tiép theo ma khéng can tinh ché thém. 'H-NMR (CDCL,
Varian, 400 MHz): § 1,47 (9H, s), 1,55 (1H, br. s), 1,78-2,01 (3H, m), 3,06 (3H, s), 3,28-
3,38 (1H, m), 3,42-3,48 (1H, m), 3,54-3,68 (2H, m), 4,72 (1H, br. ).

Budc B: tert-butyl 3-azidopiperidin-1-carboxylat

N
3\01800

Dung‘ dich chira tert-butyl 3-(metylsulfonyloxy)piperidin-1-carboxylat (1,39g,
4,98mmol) trong DMF (24mL) duoc bd sung natri azit (970mg, 14,9mmol). Hén hop
phan tng ndy dugc 1am nong ¢ 100°C trong 4 gio trong khi khudy, dong thoi chét ran
mau tring duoc tao ra. Sau khi ¢d trong méi truong chan khong, thi phén cin duge phan
chia giita EtOAc va nuée. Lop nuée duge chibt bing EtOAc. Lép hitu co d& két hop
duoc rira béng nuée mudi, duge 1am khé trén NazSOs, duge loc va co trong mdi truong
chan khong. Phan cn dugce tinh ché bang phuong phép séc ky cot trén SiO2 (Hex:EtOAc
=20:1 dén 10:1 dén 5:1) dé thu duoc tert-butyl 3-azidopiperidin-1-carboxylat (840mg,
74%) dudi dang diu khong mau. 'H-NMR (CDCls, Varian, 400 MHz): § 1,47 (9H, s),
1,49-1,62 (2H, m), 1,77 (1H, br. s), 1,96 (1H, br. s), 2,90-3,30 (2H, m), 3,44-3,50 (1H,
m), 3,52-3,90 (2H, m).

Buéc C: tert-butyl 3—(4-(5-((R)-2-(2,5-diﬂ6phenyl)pyrolidin—l-yl)pyrazolo[l,S-
a]pyrimidin-3-yl)-1H-1,2,3-triazol-1-yl)piperidin-1-carboxylat

F

& o
s fN )
p N\ =
N\
\N/N
_ \O\IBOC

Dung dich chira (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-y1)-3-etynylpyrazolo[1,5-
a|pyrimidin (Chét trung gian 13, 92,0mg, 0,284mmol) va tert-butyl 3-azidopiperidin-1-
carboxylat (71,0mg, 0,312mmol) trong tBuOH (1,4mL) dugc bd sung bot ddng (14,0mg,
0,227mmol) sau d6 la nuéc (1,0mL) va dung dich dbng sulfat 1M (0,057mL,
0,057mmol). H8n hop phan tmg nay duoc 1am nong & nhiét 6 90°C trong 90 phat. Hon

hop phéan ung he‘ly dugc lam ngudi xudng nhiét do trong phong va sau d6 duge pha lodng
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bang EtOAc. Sau khi bd sung NH4OH dam dic (2,0mL) sau d6 1 nuéce (2,0mL), thi hdn
hop nay duoc khudy manh trong 30 phut va dugc chiét hai 14n bang EtOAc. Lép hitu co
d4 két hop dugc rira bing nude mudi, duge 1am kho trén NaxSOs, dugc loc va ¢b trong
moi truong chan khong. Phén cin dugc tinh ché bing phuong phép sdc ky é(f)t trén SiO2
(chi EtOAc trén DCM:MeOH = 30:1) dé thu duoc tert-butyl 3-(4-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1H-1,2,3-triazol-1 -
yDpiperidin-1-carboxylat (123mg, 79%) dudi dang diu mau Véﬁg. 'H-NMR (CDCls,
Varian, 400 MHz): § 1,48 (9H, s), 1,63-1,76 (2H, m), 1,90-1,94 (1H, m), 2,04 (1H, br.
s), 2,16 (2H, br. s), 2,29 (1H, br. s), 2,40-2,58 (1H, m), 2,80‘-3,50 (2H, m), 3,68 (1H, br.
s), 3,92 (1H, br. s), 4,18 (1H, br. s), 4,30-4,60 (2H, m), 5,23 va 5,66 (1H, br. s + br. s),
5,86 va 6,31 (1H, br. s+ br. s), 6,75-6,77 (1H, m), 6,91 (1H, br. s), 7,04 (1H, br. 5), 7,56
(1H, s), 8,31 (1H, br. s), 8,47 (1H, s).

Buéc D: 5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-3-(1-(piperidin-3-y1)-1H-1,2,3-
triazol-4-yl)pyrazolo[1,5- a]pyrlmldln

3 f
34 NN,NUH

Dung dich chta tert-butyl 3-(4-(5 -((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[l,5-a]pyrimidin—3-yl)-lH-l,2,3-triazol-l-yl)piperidin—1-carboxy1at (123mg,
0,223mmol) trong DCM (1,1mL) dugc bd sung TFA (0,602mL, 7,82mmol) & nhiét do
0°C. HOn hop phan tng nay dugc khudy & nhiét d trong phong trong 2 gi¢. Sau khi ¢6
trong moi truong chan khong, phén cin dugc pha lodng bang DCM, dugce rira bang dung
dich NaHCO3 bdo hoa va nude mu01 dugce lam khé trén NaxSOq, duoc loc va ¢ trong
mdi trudng chan khong. Phin cin duoc tinh ché bang phurong phép sdc ky cot trén SiO2
(DCM:MeOH = 10:1 dén 3:1) d@é thu dugc 5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-3-
(1-(piperidin-3-yl)-1H-1,2,3 -triazol-4-yl)pyrazolo[1,5-a]pyrimidin(70,0mg, 69%) duoi
dang bot mau vang. 'H-NMR (CDCl3, Varian, 400 MHz): & 1,92-1,95 (1H, m), 1,89-
2,14 (8H, m), 2,28 (1H, br. s), 2,49 (1H, br. 5), 2,77 (1H, t, /= 10,8 Hz) 2,85-3,18 (2H,
m), 3,40 (1H, br. s), 3,66 (1H, br. s), 3,91 (1H, br. s), 4,50 (1H, br. s), 5,30 va 5,67 (1H,
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br. s + br. ), 5,85 v 6,29 (1H, br. s + br. 5), 6,75 (1H, s), 6,90 (1H, s), 7,00-7,10 (1H,
m), 7,57 (1H, s), 8,31 (1H, br. 5), 8,47 (1H, s). MS: 451,1 [MH"].

Vi du 47: Biéu ché hop chit héa hoc 35: 5-(R)-2-(2,5- dlﬂophenyl)pyrohdm- -yD)- 3 (1-
(pyrohdm— -y})-1H-1,2,3 -triazol-4- yl)pyrazolo[l 5- a] yr1m1d.n '

Budc A: tert-butyl 3-(metylsulfonyloxy)pyrolidin-1-carboxylat
MsO

\[:TNBOC
/

Dung dich chira tert-butyl 3-hydroxypyrolidin-1-carboxylat (1,00g, 5,34mmol)
trong DCM (17mL) duge bd sung TEA (0,962mL, 6,94mmol) sau do 1a MsCl1(0,499mL,
6,41mmol). & nhiét d6 0°C. Hon hop phan umg nay dugc khudy & nhiét d6 trong phong
trong 2 git. Hon hop phan tng nay duoc pha lodng bang DCM, duge rira béng nudc,
d.ung dich HCI 2N, dung dich NaHCO; bio hoa, yé sau d6 1a nudc mudi, duge 1am khd
trén NaxSOs, duge loc va cb trong mdi trudng chan khong dé thu dugc tert-butyl 3-
(metylsulfonyloxy)pyrolidin-1-carboxylat (1 ,42g, 100%) dudi dang diu khong mau, ma
dugce st dung cho phén Ung tiép theo ma khong cAn tinh ché thém. 'H-NMR (CDClL,
Varian, 400 MHz): & 1,47 (9H, s), 2,06-2,20 (1H, m), 2,21-2,36 (1H, m), 3,05 (3H, S),
3,44-3,54 (1H, m), 3,54-3,72 (3H, m), 5,27 (1H, br. s).

Buéc B: tert-butyl 3-azidopyrolidin-1-carboxylat

\[:>NBOC

- Dung dich chtra tert-butyl 3-(metylsulfonyloxy)pyrolidin-1-carboxylat (1,42g,

N3

5,35mmol) trong. DMF (26mL) dugc bd sung natri azit (1,04g, 16,0mmol). Hon hop
phan Ung ndy dugc 1am néng & nhi¢t d6 100°C trong 4 gi¢ trong khi khudy, ddng thoi
chét rin mau tring duoc tao ra. Sau khi c6 trong mdi trudng chan khong, thi phén cin

duoc phén chia giita EtOAc va nude. Lop nude duge chiét bing EtOAc. Lép hitu co da
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két hop dugc rira b?mg nuée mudi, duoc 1am khé trén NaxSOs, dugc loc va ¢b trong mdi
trudng chan khong. Phan cin duge tinh ché bang phwong phap sic ky cot trén SiOz
(Hex:EtOAc = 10:1 dén 5:1) dé thu dugc tert-butyl 3-azidopyrolidin-1-carboxylat
(1,07g, 94%) dudi dang ddu khéng mau. '"H-NMR (CDCls, Varian, 400 MHz): § 1,47
(9H, s), 2,02-2,08 (2H, m), 3,35-3,54 (4H, m), 4,14-4,16 (1H, m).

Buéc C: tert-butyl  3-(4-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-1H-1,2,3-triazol-1-yl)pyrolidin-1 -carboxylat

fo&

N

N’N

ENBOC

Dung dich chira (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-y1)-3 -etynylpyrazolo[1,5-
aJpyrimidin (Chit trung gian 13, 92,0mg, 0,284mm61) va tert-butyl 3-azidopyrolidin-1-
carboxylat (66,0mg, 0,312mmol) trong tBuOH (1,4mL) duoc bd sung bot déng (14,0mg,
0,227mmol) sau d6 1a nude (1,0mL) va dung dich ddng sulfat 1M (0,057mL,
0,057mmol). Hdn hop phan v ung nay duoc lam nong & nhiét do 90°C trong 90 phut. Hon
hop phan ung nay duogc lam ngudi xudng nhiét do trong phong va sau d6 duoc pha lodng
bing EtOAc. Sau khi bé sung NH4OH dam dic (2,0mL) sau d6 1a nuéce (2,0mL), thi hdn
hop nay duoc khudy manh trong 30 phiit va duoc chiét hai 14n bang EtOAc. Lép hitu co
3 két hop duge rira bang nude mudi, duoe 1am kho trén NaxSOq, duge loc va ¢d trong
mdi trudng chan khéng. Phin cgn dugc tinh ché bing phuong phap séc ky cot trén SiO2
(chi EtOAc trén DCM:MeOH = 30:1) dé thu duoc tert-butyl 3-(4-(5-(R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1H-1,2,3 -triazol-1-
yl)pyrolidin-1-carboxylat (127mg, 83%) dudi dang bot mau vang. 'H-NMR (CDCl3,
Varian, 400 MHz): § 1,50 (9H, s), 1,98-2,20 (3H, m), 2,22-2,63 (3H, m), 3,50-3,83 (4H,
m), 3,83-4,20 (2H, m), 5,15 (1H, br. s), 5,30 va 5,66 (1H, br. s + br. 5), 5,84 va 6,31 (1H,
br. s+ br. s), 6,75 (1H, br. s), 6,91 (1H, br. s), 7,00-7,18 (1H, m), 7,52 (1H, s), 8,32 (1H,
br. s), 8,48 (1H, 5). |

Buéc D: 5-((R)-2-(2,5-diflophenyl)pyrolidin-1 -yl)—3 -(1 -(pyrolidin-3 -yD)-1 H-l ,2,3-
tyiazolj4-y1)pyrazolo[l ,5-a]pyrimidin
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Dung dich chtta tert-butyl 3-(4-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
~ yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1H-1,2,3-triazol-1-yl)pyrolidin-1-carboxylat
(127mg, 0,237mmol) trong DCM (1,2mL) duoc bd sung TFA (0,638mL, 8,28mmol) &
nhiét d6 0°C. Hon hop phan ﬁng nay dugc khudy & nhiét d6 trong phong trong 2 gib.
Sau khi ¢6 trong méi truong chan khong, thi phan cin dugc pha lodng bang DCM, duoc
rira bang dung dich NaHCO3 bdo hoa va nuée mudi, dugc 1am kho trén NaxSOs, dugc
loc va cd trong mdi trudng chan khong. Phén cin duge tinh ché bang phuong phap sic
ky cot trén Si0z (DCM:MeOH = 10:1 dén 3:1 dén 2:1) dé thu dwoc 5-((R)-2-(2.5-
diflophenyl)pyrolidin-1-yI)-3-(1-(pyrolidin-3-y1)-1H-1,2,3-triazol-4-yl)pyrazolo[1,5-
a]pyrimidin (78,0mg, 76%) dudi dang bot mau vang. TH-NMR (CDCls, Varian, 400
MHz): § 2,00-2,20 (4H, m), 2,26-2,60 (3H, m), 3,11 (1H, br. 5), 3,24-3,46 (3H, m), 3,68
(1H, br. s), 3,91 (1H, br. s), 5,02 (1H, br. s), 5,39 va 5,64 (1H, br. s + br. s), 5,84 va 6,30
(1H, br. s + br. s), 6,75 (1H, s), 6,90 (1H, br. s), 7,06 (1H, br. 5), 7,56 (1H, s), 8,31 (1H,
br. s), 8,46 (1H, s). ; '

Vi du 48: Didu ché hop chét héa hoc 36: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-y1)-3-(1-
(tetrahydro-2H-pyran-4-y1)-1H-1,2,3-triazol-4-yl)pyrazolo[ 1,5 -a]pyrimidin

Budc A: tetrahydro-2H-pyran-4-yl metansulfonat

MsO
1@
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Dung dich chira tetrahydro-2H-pyran-4-ol (500mg, 4,90mmol) trong DCM
(16mL) duoc bd sung TEA (0,882mL, 6,36mmol) sau d6 1a MsCl1(0,458mL, 5,87mmol)
& nhiét d6 0°C. Hon hop phan tmg nay dugc khudy & nhiét d¢ trong phong trong 2 gio.
H&n hop phan tng nay dugce pha lodng bang DCM, duoc ria bang nuée, dung dich HCI
2N, dung dich NaHCO3 bdo hoa, va sau d6 1a nude mudi, duoc 1am kho trén NazSOs,
dugc loc va cb trong modi truong chan khong dé thu duoge tetrahydro-2H-pyran-4-yl
metansulfonat (882mg, 100%) dudi dang diu khong mau, ma duoc sit dung cho phan
ting tiép theo ma khong cén tinh ché thém. 'H-NMR (CDCls, Varian, 400 MHz): § 1,84-
1,92 (2H, m), 2,03-2,07 (2H, m), 3;04 (3H, s), 3,52-3,58 (2H, m), 3,92-3,97 (2H, m),
4,87-4,93 (1H, m).

Budc B: 4-azidotetrahydro-2H-pyran

N3
1@

Dung dich chita tetrahydro-2H-pyran-4-yl metansulfonat (0,882g, 4,89mmol)
trong DMF (16mL) dugc bd sung natri azit (954mg, 14,68mmol). Hon hop phéan tmg
nay duoc 1am néng & nhiét 4o 100°C trong 2 gid. Sau khi ¢6 trong moi-truong chin
khong, phan cin dugc phan chia gifta EtOAc va nude. Lop nude dugce chiét bang EtOAc.
Lép hitu co da két hop duoc ria béng nuée mudi, duoc 1am kho trén NazSO4, duoc loc
va c6 trong moi trudng chan khong. Phin can duge tinh ché bing phuong phap sic ky
cot trén SiO2 (Hex:EtOAc = 3:1) 8 thu duge 4-azidotetrahydro-2H-pyran (110mg, 17%)
dudi dang dau khong mau. 'H-NMR (CDCl3, Varian, 400 MHz):  1,60-1,70 (2H, m),
1,88-1,92 (2H, m), 3,44-3,50 (2H, m), 3,56-3,63 (1H, m), 3,92-3,97 (2H, m).

Buéc C: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-(1 ~(tetrahydro-2H-pyran-4-yl)-
1H-1,2,3-triazol-4-yl)pyrazolo[1,5-a]pyrimidin

Dung dich chira (R)-5 -(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-etynylpyrazolo[1,5-
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a]pyrimidin (96,0mg, 0,296mmol) va 4-azidotetrahydro-2H-pyran (41,0mg, 0,326mmol)
trong tBuOH (1,5mL) dugc bd sung bot déng (15,0mg, 0,237mmol) sau dé 1a nude
(1,0mL) va dung dich ddng sulfat 1M (0,059mL, 0,059mmol). Hon hop phéan mg nay
duge lam néng & nhiét @6 90°C trong 90 phit, dugc lam ngudi xudng nhiét do trong
phong va sau d6 dugc pha lodng bang EtOAc. Sau khi bd sung NH4OH d4m dic (2,0mL)
sau d6 13 nuéc (2,0mL), thi hdn hop nay duge khudy manh trong 30 phit va dugc chiét
hai 1an béng EtOAc. Lop hitu co da két hop dugc rira bﬁng nuée mudi, duoc 1am khd
trén NaxSO0a, duoc loc va cd trong mdi truong chan khong. Phin cin duoc tinh ché bang
phuong phép sic ky cot trén SiO2 (chi EtOAc trén DCM:MeOH = 30:1) dé thu duogc
(R)-5-(2-(2,5-diflophenyl)pyrolidin-1-y1)-3-(1 -(tetrahydro-2H-pyran-4-yl)-1H-1,2,3-
triazol-4-yl)pyrazolo[1,5-a]pyrimidin(84,0mg, 63%) dudi dang diu mau vang. 'TH-NMR
(CDCla, Varian, 400 MHz): § 2,04-2,30 (7H, m), 2,49 (1H, br. s), 3,61 (2H, t, J=11,6
Hz), 3,92 (1H, br. s), 4,18 (2H, t, J = 11,6 Hz), 4,73 (1H, br s), 5, 19va566(1H br. s
+ br. s), 5,88 va 6,31 (1H, br. s + br. s), 6,73-6,78 (1H, m), 691 (lH br. s) 701 716'
(1H, m), 7,52 (1H, s), 8,32 (1H, br. s), 8,47 (1H, s). MS: 452,2 [MH*] ‘

Vi du 49: Didu ché hop chét héa hoc 37: (R)-2-(4-(5-(2-(2,S-diﬂophenyl)pyrolidin-i -
yDpyrazolo[1,5-a]pyrimidin-3-yl)-1 H-l ,2,3-triazol-1 -yl)-rl -(piperazin- 1_.-yl)etan-1 -bn_

gl fN,N

N -N \/lL /ﬁ
NG
Budc A: tert-butyl 4-(2-bromoaxetyl)piperazin-1-carboxylat

Br\/lcj)\N/ﬁ

NBoc

Dung dich chita tert-butyl piperazin-1-carboxylat (2,00g, 10,7mmol) trong dung
dich NaHCO3 5% trong lugng (36mL) va DCM (36mL) dugc bd sung 2-bromoaxetyl
bromua (1,40mL, 16,1mmol) ¢ nhiét d6 0°C. Hon hop phan tng nay duoc khqu O nhiét
d5 0°C va sau d6 & nhiét d9 trong phong trong 2 gid. Sau khi tich pha, 16p hitu co dugc

ria béng nude, dung dich HCI 2N, nuée va nwde mudi, duoc 1am khé trén Na;SO4, dugce
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Joc va cb trong mdi trudng chan khong. Chat rén con lai duge tinh ché bang cach két
tinh lai tr EtOAc va hexan d& thu dugc tert-butyl 4-(2-azidoaxetyl)piperazin-1-
carboxylat (2,92g, 89%) dudi dang chét rén mau tring. '"H-NMR (CDCls, Varian, 400
MHz): § 1,47 (9H, s), 3,42-3,44 (2H, m), 3,46-3,54 (4H, m), 3,58-3,60 (2H, m), 3,86
(2H, s).

Budce B: tert-butyl 4-(2-azidoaxetyl)piperazin-1-carboxylat

0

NP
K/NBoc

Huyén phu chaa tert-butyl 4-(2-azidoaxetyl)piperazin-1-carboxylat (2,92g,
#-9,51mmol) va natri azit (1,54g, 23,7mmol) trong CH3CN (47mL) dugc hdi wu trong 1
" gid va duge 1am ngudi xubng nhiét d§ trong phong. Hon hop phan tmg nay dugc pha
~“lodng bang EtOAc, dugc rira béng nudc va nuoc mubi, duoc lam kho trén NazS04, duoc
Joc va cb trong moi trudng chan khong. Phin cin duge tinh ché bing céch két tinh lai
“tir EtOAc va hexan dé& thu dugc tert-butyl 4-(2-azidoaxetyl)piperazin-1-carboxylat
© (2,28g, 89%) du6i dang chét rén mau trang. 'H-NMR (CDCl;, Varian, 400 MHz): 51,47
(9H, s), 3,33-3,38 (2H, m), 3,42-3,50 (4H, m), 3,58-3,66 (2H, m), 3,95 (2H, s).

Budc - C:  tert-butyl (R)-4-(2-(4-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-1H-1,2,3-triazol-1 -yl)axetyl)piperazin-1-carboxylat

Dung dich chtra (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-y1)-3 -etynylpyrazolo[1,5-
aJpyrimidin ~ (Chdt trung gian 13, 100mg, 0,308mmol) ~ va tert-butyl 4-(2-
azidoaxetyl)piperazin-1-carboxylat (91,0mg, 0,339mmol) trong tBuOH (1,5mL) duoc
bd sung bdt ddng (16,0mg, 0,247mmoi) sau d6 1a nuée (0,70mL) va dung dich dong
sulfat 1M (0,0620mL, 0,0620mmol).. Hon hop phan Umg nay duoc 1am néng & nhiét do

90°C trong 90 phut, dugc lam ngudi xubng nhiét @6 trong phong va sau do dugc pha
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loding bing EtOAc. Sau khi bd sung NH;OH dém dc (2,0mL) sau d6 la nude (2,0mL)
vao, thi hon hop tao thanh dugc khuéy manh trong 30 phut va dugc chiét hai lan béng
EtOAc. Lép hitu co da két hop duge rira bang nudc mubi, duge 1am kho trén NaxSOs,
dugc loc va cd trong moi truong chan khong. Phan cin duge tinh che béng phu:orng phéap
sac ky ¢t trén SiO2 (chi EtOAc trén DCM:MeOH = - 30: 1) dé thu duorc (R)-tert -butyl 4-
(2-(4-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5- a]pyrlmldm- -yD)- 1H-1,2,3-
trlazol 1-yl)axetyl)p1perazm—1 carboxylat (108mg, 9%) dudi dang bot mau vang. 'H-
NMR (CDCls, Varian, 400 MHz): 6 1,47 (9H, s), 2,00-2,25 (3H, m), 2,42- 2 58 (lH m)
3,34 (4H, br. s), 3,59 (2H, br. s), 3,65 (2H, br. s), 3, 92 (lH br. s), 5,20 va 5 52 (1H br.
s + br. s), 5,28-5,32 (2H, m), 5,85 va 6,27 (1H, br. s + br. s), 6,78 (1H, br. s), 6,90 (1H,
br. s), 7,04-7,10 (1H, m), 7,63 (1H, s), 8,25 (1H, br. 5), 8,47 (1H, s).

Buéc D: (R)-2-(4-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidin-3-
yD-1H-1 ,2,3-triazol-1 jyl)- 1-(piperazin-1-yl)etan-1-on

F
§3
F7s f“\
~ NS

N, 19
37 N'N\)LN/}
(H

Dung dich chia (R)-tert-butyl 4-(2-(4-(5-(2-(2,5-diflophenyl)pyrolidin-1-

yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1H-1 ,2,3-triazol-1-yl)axetyl)piperazin-1-carboxylat

(108mg, 0,182mmol) trong DCM (1,0mL) duoc bd sung TFA (0,500mL, 6,49mmol) &
nhiét d6 trong phong. Hon hop phén tmg nay dugc khudy & nhiét d6 trong phong trong
2 gid. Sau khi ¢d trong méi truong chén khong, thi phén cin dugc pha lodng bing DCM,
duoc rira bing dung dich bio hoa NaHCO3 va nuée mudi, dugc 1am kho trén Na;SOs,
* duge loc va cb trong mdi truong chan khong. Phén cin duge tinh ché bang phuong phap
shc ky cot trén Si02 (DCM:MeOH = 10:1 dén 3:1 dén 2:1) d€ thu duge (R)-2-(4-(5-(2-
(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1, 5-a]pyrimidin-3-yl)-1H-1,2,3-triazol-1-yl)-

1-(piperazin-1-yl)etanon (78,0mg, 87%) dudi dahg bot mau vang nhat. "TH-NMR (CDCls,
Varian, 400 MHz): § 1,47 (9H, s), 2,00-2,25 (3H, m), 2,50 (1H, br. s), 2,85 (4H, br. s),
3,57 (2H, br. s), 3,64 (2H, br. s), 3,90 (1H, br. s), 5,26 va 5,52 (1H, br. s + br. s), 5,26-
5,30 (2H, m), 5,85 va 6,26 (1H, br. s + br. s), 6,77 (1H, br. ), 6,88 (1H, br. s), 7,00-7,12
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(1H, m), 7,62 (1H, s), 8,24 (1H, br. s), 8,46 (1H, s). MS: 494,2 [MH"].

Vi du 50: Didu ché hop chét héa hoc 38

f )\2 ' I\N,N (EtO),P(=0)CH,COE /(\N’N
T kF omso NaH, THF

180°C,2h CHO Nhiét 46 phong, 5 gio
coza
‘ _LioH N'N | _ RRNH \ Vs N—N R=Et R'=H
T eon /(\ T iaTU, oPEA f §,=R?f|r\'/|: =
90 °C, 5h DMF
COZH
Hop chat héa hoc 38: (E)-N-etyl-3-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)acrylamit
L F
N
@S
N =
N~ N
38
S NH
Bude A: 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-
carbaldehyt |
F
N =~
A NN
N ~
N N

CHO

Hon hop cua 5-clopyrazolo[1,5-a]pyrimidin—3;carbaldeh}'t (500mg, 2,75mmol),
3-flo-5-(pyrolidin-2-yl)pyridin (Chét trung gian 1, 490mg, 2,95mmol) va KF (800mg,
13,8mmol) trong DMSO (9,2mL) duoc khqu & nhiét @6 180°C trong 2 gio. Sau khi
dugc lam ngudi xubng nhiét do trong phong, hdn hop phan tng nay dugc rét vao nude.
H3n hop nay duoc chiét hai 1dn bang EtOAc. Lép hitu co da két hop duge rira bang
nuée mudi, duge 1am kho trén Na2SOs, duge loc va ¢d trong moi truong chan khong.

Phén cin duge tinh ché bing phuong phéap sdc ky cdt trén SiO2 (chi EtOAc trén
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DCM:MeOH = 20:1) dé thu duge 5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbaldehyt (779mg, 91%) dudi dang chit rén mau vang. 'H-NMR
(DMSO-ds, Varian, 400 MHz): § 1,92-2,20 (3H, m), 2,40-2,50 (1H, m), 3,62-3,88 (1H,
m), 3,98-4,15 (1H, m), 5,30-5,45 (1H, m), 6,22 (0,3H, m), 6,72 (0,7 H, d, /= 6,8 Hz),
7,60-7,75 (1H, m), 8,18-8,36 (1H, m), 8,38-8,56 (2H, m), 8,65 (0,3H, m), 8,80 (0,7 H,
d, J= 6,0 Hz), 9,60 va 9,94 (1H, s+s).

Budce B: (E)-etyl-3-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a] pyrimidin-3-
ylacrylat

F
=~

N\
/ / N/N\

NS =

N 'N

—

CO,Et

Huyén phu NaH (55% trong lugng, 328rﬁg, 7,51mmol) trong THF' khd (8,0mL)
duoc bd sung dung dich etyl 2-(dietoxyph6sphoryl)axetat (841mg, 3,75rhmol) trong
THF khd & nhiét d6 0°C. Hon hop nay dugc khﬁéy nhiét do trong phong trohg 30 phut.
Sau khi bd sung dung dich chira 5-(23(5—ﬂopyridin-3-yl)pyrolidin— l.-yl)pyr_azblo[l,S-
a]pyrimidin-3-carbaldehyt (0,779g, 2,50mmol) trong THF kho, hdn hgp phan mg nay
duoc khqu trong 5 gi® & nhiét do trong phong, dugc lam ngudi bang dung dich bdo hoa
NH.Cl, va dugc chiét hai 1an bang EtOAc. L&p hitu co da két hop d‘uc_rc rira bang nudc
mubi, duoc lam kho trén NaSOs, duge loc va ¢b trong moi trudng chan khong. Phén
cin duge tinh ché bing phuong phép séc ky cot trén SiOz (Hex:EtOAc = 1:1) dé thu
dugce (E)-etyl-3-(5-(2—(5-ﬂopyridin—3-yl)pyrolidin—1-yl)pyrazolo[l,5-a]pyrimidin—3-
yDacrylat (511mg, 54%) dudi dang chit rin mau vang. 'H-NMR (DMSO-ds, Varian,
400 MHz): & 1,20-1,32 (4H, m), 1,85-2,13 (3H, m), 3,60-3,90 (1H, m), 3,96-4,22 (3H,
m), 5,28-5,42 (1H, m), 6,05-6,32 (1H, m), 6,54-6,70 (1H, m), 7,40-7,77 (2H, m), 8,09-
8,12 (1H, m), 8,15-8,80 (3H, m). ' |

Budce C: axit (E)-3-(5-(2-(5-flopyridin-3 -yi)pyrolidin— 1-yl)pyrazo ld[ 1,5-a]pyrimidin-3-
yDacrylic ’
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\ / = N’N\

—

CO,H

Dung dich chita (E)-etyl-3-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylat (511mg, 1,340mmol) trong EtOH (5,0mL) va nutc (1,7mL)
duge bd sung LiOH (96,0mg, 4,02mmol) & nhiét 46 0°C. Hon hop phan ting nay dugc
13am néng & nhiét do 90°C trong 5 gio va dugc lam ngudi xubng nhiét 6 trong phong.
Sau khi bay hoi EtOH, thi phin can dugec axit hoa bing dung dich HCI 2N cho dén do
pH = 5~6 va sau d6 dugc chiét hai lan bi?mg EtOAc. Lop hitu co dd két hop duoc rira
bang nudc mubi, dugc 1am khé trén NaxSOs, duge loc va cd trong mdi trudong chén
khong dé thu dugc axit (E)-3-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
alpyrimidin-3-yDacrylic (373mg, 79%) du¢i dang chit rin mau tring. "H-NMR
(DMSO-ds, Varian, 400 MHz): § 1,92-2,13 (3H, m), 2,40-2,50 (1H, m), 3,60-3,92 (1H,
m), 3,93-4,12 (1H, m), 5,28-5,42 (1H, m), 6,05-6,32 (1H, m), 6,54-6,70 (1H, m), 7,40-
7,77 (2H, m), 8,09-8,29 (1H, m), 8,32-8,80 (3H, m), 11,73 (1H, br. s).

Budce D: (E)-N-etyl-3-(5-(2-(5-ﬂopyridin—3-yl)pyrolidin-1 -yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylamit

Dung dich chua axit (E)-3-(5-(2-(5-ﬂopyridin—3-yl)pyrolidin—lle)pyraidlo[l,5-
a]pyrimidin-3-yl)acrylic (50,0mg, 0,142mmol) trong DMF (1,0mL) dugc b6 sung
etylamin (2,0M trong .THF, 0,142mL, 0,283mmol), DIPEA (0,0740mL, 0,425mmol), va
HATU (81,0mg, 0,212mmol) & nhiét d trong phong. H&n hop phan tmg nay duge khudy
& nhiét d6 trong phong trong 18 gid va dugc pha loding bang EtOAc. Hon hop nay dugc
rua béng dung dich bdo hoa NH4Cl va nude mubi, dugc lam kho trén NazSOs, dugce loc

va c6 trong mdi truong chan khong. Phén cin dugc tinh ché bang phuong phap sdc ky
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c6t trén SiO2 (chi EtOAc trén DCM:MeOH = 20:1 dén 10:1) @& thu duge (E)-N-etyl-3-
(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3 -yl)acrylamit
(48,0mg, 89%) dudi dang chit rin mau tréng. 'H-NMR (DMSO-ds, Varian, 400 MHz):
5 1,10 3H, t, J = 6,6 Hz), 1,92-2,20 (3H, m), 2,43-2,50 (1H, m), 3,10-3,30 (2H, m),
3,60-3,92 (1H, m), 4,00-4,15 (1H, m), 5,28-5,58 (1H, m), 6,05-6,42 (1H, m), 6,54-6,80
(1H, m), 7,18-8,10 (4H, m), 8,32-8,75 (3H, m). MS: 381,1 [MH"].

Vi du 51: Didu ché hop chit héa hoc 39: (E)-N-xyclopropyl-3-(5-(2-(5-flopyridin-3-
yl)pyrolidin-1-yl)pyrazolo[1 ,5-a]pyrimidin-3-yl)acrylamit

W%

Dung dich chua axit.(E)-3-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
aJpyrimidin-3-yl)acrylic (50,0mg, 0,142mmol) trong DMF (1,0mL) dugc bd sung
xy¢lopropanamin (0,0200mL, 0,283mmol), DIPEA (0,0740mL, 0,425mmol), va HATU
(81,0mg, 0,212mmol) & nhiét do trong phong. Hon hop phéan tng ndy duoc khudy &
nhiét do trong phong trong 18 git va duge pha loang bang EtOAc. Hbn hop nay dugc
rira bang dung dich NH4Cl bio hoa va nuéc mudi, duorc 1am khé trén NazSOa, duge loc
va ¢6 trong mdi truong chan khong. Phin cin duoc tinh ché bang phuong phép sic ky
ot trén SiO2 (chi EtOAc trén DCM:MeOH = 20:1 dén 10:1) dé thu duoc (E)-N-
xyclopropyl-3-(5-(2-(5-flopyridin-3-yl)pyrolidin-1 -yl)pyrazolo[1,5-a]pyrimidin-3-
yl)acrylamit (21,0mg, 38%) dudi dang chét rén mau tring. 'H-NMR (DMSO-ds, Varian,
400 MHz): § 0,40-0,60 (2H, m), 0,61-0,75 (2H, m), 1,86-2,17 (3H, m), 2,43-2,50 (1H,
m), 2,72-2,80 (1H, m), 3,60-3,92 (1H, m), 4,00-4,15 (1H, m), 5, 25-5,52 (1H, m), 6,05-
6,38 (1H, m), 6,54-6,70 (1H, m), 7,28-8,12 (4H, m), 832 875 (3H m). MS: 393,1
[MH']. .

Vi dy 52 D1eu ché hop chét hoa hoc 40 (E)-3- (5 (2 (5 ﬂopyrldm- -yl)pyrohdln-l—
yl)pyrazolo[l 5 a]pyrlmldln- -yl)-NN dlmetylacryl-amlt |
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Dung dich chira axit (E)-3-(5-(2-(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (50,0mg, 0,142mmol) trong DMF (1,0mL) duogc bd sung
dimetylamin hydroclorua (23,0mg, 0,283mmol), DIPEA (0,0740mL, 0,425mmol), va
HATU (81,0mg, 0,212mmol) ¢ nhiét d0 trong phong. Hon hop phan tmg nay dugc khudy
& nhiét d6 trong phong trong 18 gio va dugc pha lodng béng EtOAc. Hon hop nay dugc
rira bang dung dich bdo hoa NH4Cl va nudce mudi, duoc lam khé trén Na2SOs, dugce loc
va c6 trong méi truong chan khong. Phin c3n duge tinh ché bing phuong phap sic ky
cot trén SiOs (chi EtOAc trén DCM:MeOH = 20:1 dén 10:1) dé thu dugc (E)-3-(5-(2-
(5-flopyridin-3-yl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3 -y1)-N,N-dimetylacryl-
amit (39,0mg, 72%) dudi dang chit rdn mau tring. 'H-NMR (DMSO-ds, Varian, 400
MHz): § 1,86-2,10 (3H, m), 2,38-2,50 (1H, m), 2,80-3,00 (6H, m), 3,54-3,88 (1H, m),
3,92-4,15 (1H, m), 5,25-5,50 (1H, m), 6,05-6,12 (0,3H, m), 6,48-6,70 (0,7H, m), 6,73-
7,70 (3H, m), 8,00-8,70 (4H, m). MS: 381,1 [MH"].

Vi du 53: Didu ché hop chét héa hoc 41

F

f)\e (Et0),P(=0)CH,CO,Et fN—N
" F omso f \ : NaH, THF

CHO

180°C,2h cHo Nhiét do phong 5 gi&r
COzEt
F

=~
. \
ioH A NN _ RRNH N’N
EtOH NN HATU, DIPEA

90°C,5h _ = DMFI
COH

Hop chét héa hoc 41: (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-N-etylacrylamit
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Budc A: 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-carbaldehyt

N’N

H&n hop cua 5-clopyrazolo[1,5-a]pyrimidin-3-carbaldehyt (300mg, 1,65mmol),
2-(2,5-diflopheyl)pyrolidin (Chét trung gian 2, 324mg, 1,77mmol) va KF (480mg,
8, 26mmol) trong DMSO (5,5mL) duge 1am néng & nhiét d6 180°C trong 2 gio. Sau khi
dugc 1am ngudi xudng nhiét d¢ trong phong, hdn hop phan tng nay dugc rot vao nudc.
Hon hop nay duge chiét hai lan béng EtOAc. Lép hitu co da két hop duogc rira béng
nuée mudi, duge 1lam kho trén NapSO4, duge loc va co trong moi trudong chan khong.
Phin cin duogc tinh ché bing phuong phép sic ky c@ntv;crén Si02 (chi EtOAc trén
DCM:MeOH = 20:1) dé thu dugc 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-carbaldehyt (540mg, 100%) duéi dang chat rin mau vang. 'H-NMR
(CDCls, Varian, 400 MHz): 8 1,90-2,28 (3H, m), 2,38-2,60 (1H, m), 3,60-4,18 (2H, m),
5,14-5,28 (0,6H, m), 5,54-5,72 (0,4H, m), 5,84-6,02 (0,6H, m), 6,35-6,46 (0,4H, m),
6,68-6,78 (1H, m), 6,82-7,20 (2H, m), 8,10-8,36 (2H, m), 9,77 va 10,11 (1H, s+s).

Buée B: (E)-etyl-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-
yDacrylat

F

IS

\/
-N
Fo ZTNTN

N A
N™ N

—

CO,Et

Huyén phi NaH (55% trong luong, 349mg, 8,00mmol) trong THF kho (8,9mL)
duoc bd sung dung dich chita etyl 2-(dietoxyphosphoryl)axetat (896mg, 4,00mmol)
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trong THF kho & nhiét 6 0°C. Hon hop nay duoc khudy nhiét do trong phong trong 30
phat. Sau  khi bd sung dung dich chta 5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbaldehyt (875mg, 2,67mmol) '/Lrong THF kho vao, thi
hdn hop phan tng nay duge khudy trong 5 gi¢y va sau d6 dugc lam ngudi bang dung dich
NH4CI bdo hoa. Hdn hop ndy duge chiét hai lin bing BtOAc. Lép hitu co dé két hop
dugc rira bﬁng nuée mudi, duge 1am khd trén NaxSOs, duge loc va ¢6 trong moi trudong
chan khong. Phan cin dugc tinh ché bing phuong phap sic ky cot trén SiO2 (Hex:EtOAc
= 1:1) d& thu duoc (E)-etyl-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylat (609mg, 57%) dudi dang chit rin mau vang. 'H-NMR (CDCls,
Varian, 400 MHz): § 1,36 (3H, t, J = 7,0 Hz), 1,95-2,20 (3H, m), 2,45-2,60 (1H, m),
3,60-4,18 (2H, m), 4,20-4,43 (2H, m), 5,14-5,28 (0,6H, m), 5,54-5,70 (0,4H, m), 5,84-
5,96 (0,4H, m), 6,25-6,46 (0,6H, m), 6,65-6,78 (2H, m), 6,82-7,00 (1H, m), 7,10-4,15
(1H, m), 7,50-7,85 (1H, m), 7,80-8,05 (1H, m), 8,12-8,35 (1H, m).

Buéc C: (E)-3-(5-(2-(2,S-diﬂophenyl)pyrolidin-l-yl)pyrazolo[l,5-a]pyrimidirl—3¥y1)

F
-N
RoUes
N A

CO,H

acrylic acid

Dung dich chira (E)-etyl—3-(5-(2-(2,5-diﬂopheny1)pyrolidin—i-_yi)pyrazolo[l,5—
a]pyrimidin-3-yl)acrylat (345mg, 0,866mmol) trong EtOH (3,3mL) va nude (1,1mL)
duoc bd sung LiOH (62,0mg, 2,60mmol) & nhiét 46 0°C. Hbn hop phéan L'mg nay dugc
1am néng & nhiét d6 90°C trong 5 gid va duge lam ngudi xubng nhiét d6 trong phong.
Sau khi bay hoi EtOH, thi phin cin dugc axit héa bing dung dich HCI 2N cho dén do
pH = 5~6. Hon hop nay duoc chiét hai 14n bang EtOAc. Lép hitu co da két hop duoc
rira bing nudc mudi, duge 1am kho trén NaxSOs, duge loc va ¢6 trong méi treong chén
khong dé thu dugc axit (E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (297mg, 93%) dud6i dang chit rén mau tring. 'H-NMR
(DMSO-ds, Varian, 400 MHz): § 1,80-2,14 (3H, m), 2,38-2,50 (1H, m), 3,35-3,88 (1H,
m), 3,98-4,18 (1H, m), 5,28-5,53 (1H, m), 6,00-3,20 (1H, m), 6,50-6,70 (1H, m), 6,90-
7,00 (1H, m), 7,01-7,70 (3H, m), 8,05-8,20 (1H, m), 8,50-8,78 (1H, m), 11,95 (1H, s).
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Buée D: (E)-3-(5-(2-(2,S-diﬂophenyl)pyrolidin-1-yl)pyrazolo[l,5-a]pyrimidin—3-yl)-
N-etylacrylamit

Dung dich chtra axit (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (75,0mg, 0,203mmol) trong DCM (2,0mL) duoc b sung 2 giot
DMF sau dé 1a oxalyl clorua (0,0355mL, 0,405mmol). Hon hgp phan tmg nay duogc
khudy & nhiét do trong phong trong 30 phut va sau do dugc cb trong diéu kién ap sudt
giam dé thu duoc hop chit axyl clorua twong tmg. Hop chét axyl clorua thd con lai dugc
hoa tan trong DCM (2,0mL), va sau d6 etylamin hydroclorua (18,2mg, 0,405mmol)
duoc bd sung vao d6. Hon hop phan ting nay dugc khudy & nhiét do trong phong trong
5 git va duge lam ngudi bang dung dich HCI IN. Hdn hop nay dugc ria bing nuéc va
nuée mudi, duge 1am khd trén NaxSO4, duge loc va cd trong moi trudng chan khong.
Phén cin dugc tinh ché bing phuong phép séc ky cot trén SiO2 (Hex:EtOAc = 1:10 chi
trén BtOAc) dé thu dugc (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-N-etylacrylamit (13,0mg, 16%) duéi dang chét rin mau vang. 'H-
NMR (CDCls, Varian, 400 MHz): § 1,15-1,32 (6H, m), 1,98-2,32 (3H, m), 2,42-2,60
(1H, m), 3,38-3,50 (2H, m), 3,61-4,05 (2H, m), 5,38-5,50 (1H, m), 6,23-6,60 (1H, m),
6,70-6,78 (1H, m), 6,86-7,13 (2H, m), 7,80-9,00 (1H, m), 8,10-8,36 (1H, m). MS: 398,1
[MH"]. - ' SR
Vi du 54: Didu ché hop chit hoa hoc 42: (E)-3—(5-(2-(2,5-diﬂophenyl)-p$1rolidin—1-
yl)pyrazolo[1,5-a]pyrimidin-3 -yl)-N-isopropylacrylamit |
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Dung dich chira axit (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (55,0mg, 0,149mmol) trong DMF (1,5mL) dugc bd sung
HATU (73,4mg, 0,193mmol), DIPEA (78,0 pL, 0,446mmol) va isopropylamin (9,66mg,
0,1 63mmol) & nhiét d6 trong phong. Hon hop phan ting nay dugc khudy & nhiét do trong
phong trong 1 gi¢ va duogc pha loéng bang EtOAc. Hon hop nay dugc rira béng dung
dich bdo hoa NH4Cl va nudce mubi, dugce lam kho trén NaxSO4, duge loc va cd trong
moi trudng chan khong. Phén ciin dugc tinh ché bing phuong phap sdc ky cot trén SiO2
(Hex:EtOAc = 1:10 chi trén EtOAc) dé thu dugc (E)-3-(5-(2-(2,5-diflophenyl)-
pyrolidin—l-yl)pyrazolo[l,5-a]pyrimidin—3-yl)—N-isopropylacrylaniit (30,0mg, 49%)
duéi dang chét rin mau vang. "H-NMR (CDCls, Varian, 400 MHz): & 1,13-1,32 (6H,
m), 2,00-2,29 (3H, m), 2,42-2,60 (1H, m), 3,60-4,00 (2H, m), 4,20-4,30 (1H, m), 5,25-
5,38 (1H, m), 5,62-5,95 (1H, m), 6,20-6,60 (2H, m), 6,70-6,77 (1H, m), 6,82-6,98 (1H,
“m), 7,00-7,10 (1H, m), 7,45-7,55 (1H, m), 7,82-7,99 (1H, m), 8,10-8,40 (1H, m). MS:

oy [MH*].' o R - _ e

Vi du 55: ‘Pidu ché hop chét héa hoc 43: (E)-N-xyclopropyl-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidin-3-yl)acrylamit

Dung dich chtra axit (E)-3-( 5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (50,0mg, 0,135mmol) trong DMF {i,4mL) duogc bd sung
HAT‘Ua(_6'6,7mg, 0,176mmol), DIPEA (70,7 pl, 0,405mmol) va xyclopropylamin (10,5
* pl, 0,149mmol) & nhiét do trong phong. Hon hop phan (g nay duoc khudy & nhiét do
" trong phong trong 1 gio va dugc pha lbﬁng bing EtOAc. Hon hop bnéy duoc rita bang
dung dich bdo hoa NH4Cl va nuc'rc‘muéi, du@c lam khd trén NaxSOs, dugce loc va cod
trong mdi trudng chan khong. Phan cin duoc tinh ché bang phuong phap sic ky cot trén
Si02 (Hex:EtOAc = 10:1 chi trén EtOAc) dé thu duoc (E)-N-xyclopropyl-3-(5-(2-(2,5-
diﬂophenyl)pyrolidin—l-yl)pyrazolo[l,5-a]pyrimidin-3-yl)acrylamit (30,0mg, 54%)
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dudi dang chit rin mau vang. '"H-NMR (CDCls, Varian, 400 MHz): & 0,50-0,65 (2H,
m), 0,78-0,92 (2H, m), 1,92-2,30 (4H, m), 2,39-2,59 (1H, m), 2, 82-2 85 (1H, m) 3,58-
380(1H m), 3 ,86-4,12 (1H, m), 5,50-5,70 (2H, m), 6,23-6,48 (1H, m), 6,69-6,78 (1H,
m) 682708 (2H m), 7,45-7,62 (1H, m), 7,82-8,00 (1H, m), 8,12- 840(1H m). MS:
410 1 [MH*] |

Vi du 56: Didu ché hop chit hoéa hoc 44: (E)-N-tert-butyl-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo-[1,5-a]pyrimidin-3-yl)acrylamit

Dung dich chira axit (E)-3-(5-(2-(2,5-diﬂophenyl)pyrolidin—1-yl)pyrazolo[ly,S-
aJpyrimidin-3-yl)acrylic (50,0mg, 0,135mmol) trong DMF (0,90mL) dugc bd sung tert-
butylamin (20,0mg, 0,270mmol), DIPEA (0,0710mL, 0,405mmol), va HATU (77,0mg,
0,203mmol) & nhiét d§ trong phong. Hon hop phéan tmg nay duoc khudy & nhiét do trong
phong trong 18 gid va duoc pha loéng bing EtOAc. Hon hop nay dugc rira bang dung
d1ch bio hoa NH4Cl va nude mudi, dugc 1am khod trén NazSOs, duorc loc va co trong
moi truong chan khong. Phén cin duge tinh ché bang phuong phap séc ky cdt trén SiO2
(chi EtOAc¢ trén DCM:MeOH = 20:1 dén 10:1) dé thu dugc (E)-N-tert-butyl-3-(5-(2-
(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo-[1,5-a]pyrimidin-3 -yl)acrylamit (38,0mg,
66%) dudi dang chét rin mau tréng. 'H-NMR (DMSO-ds, Varian, 400 MHz): 6 1,31
(9H, s), 1,80-2,10 (3H, m), 2,38-2,50 (1H, m), 3,58-3,90 (1H, m), 3,95-4,12 (1H, m),
5.25-5,40 (0,4H, m), 5,50-5,62 (0,6H, m), 5,97-6,10 (0,4H, m), 6,30-6,54 (0,6H, m),
6,52-6,68 (1H, m), 6,70-7,00 (1H, m), 7,01-7,52 (4H, m), 7,95-8,10 (1H, m), 8,43-8,72
(1H, m). MS: 426,2 [MH"]. - ’

Vi du 57: Didu ché hop chét hoa hoc 45: ()-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyraZolo [1 ,57a]pyrimidin-3 -yl)-N,N-dimetylacrylamit
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Dung dich chira axit (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1 -yl)pyrazolo[1,5-
a]pyrlmldln- -yDacrylic (55,0mg, O, 149mmol) trong DMF (1,5mL) duoc bd sung
HATU (73,4mg, 0,193mmol), DIPEA (78,0 ul 0,446mmol) va dimetyl amin
hydroclorua (7,36mg, 0,163mmol). Hon hop phéan ng nay dugc khudy & nhiét 6 trong
phong trong 1 gio va dugc pha lodng bing EtOAc. Hon hop nay dugc ria bang dung
dich bdo hoa NH4Cl va nudc mudi, duoc 1am khé trén NaxSOs, duge loc va cd trong
mbi trudng chin khong. Phin cn dugc tinh ché bing phuong phép sic ky cdt trén SiO2
(Hex:EtOAc = 1:10 chi trén EtOAc) dé thu dugc (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-
1—yl)pyrazolo[l,5-a]pyrimidin-3-yl)-N,N-dimefcylacrylamit (38,0mg, 64%) dudi dang
chét rin mau vang. "H-NMR (CDCls, Varian, 400 MHz): §1,98-2,15 (3H, m), 2,35-2,60
(1H, m), 2,82-3,30 (6H, m), 3,50-3,78 (1H, m), 3,80-4,15 (2H, m), 5,64-6,01 (1H, m),
6,18-6,44 (1H, m), 6,60-6,78 (1H, m), 6,83-7,13 (2H, m), 7,55-7,86 (1H, m), 7,90-8,05
(1H, m), 8,10-8,43 (1H, m). MS: 398,1 [MH'].

Vi du 58: Diéu ché hop chit héa hoc 46: (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3 -y1)-N-(2-metoxyetyl)-acrylamit |

F

~

|/
- -N
F ~ NN

‘\OMe
Dung dich chira axit (E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (60,0mg, 0,162mmol) trong DMF (1,1mL) dugc bd sung 2-
metoxyetanamin (37,0mg, 0,486mmol), DIPEA (0,0850mL, 0,486mmol), va HATU
(185mg, 0,486mmol) & nhiét d6 trong phong. Hon hop phén ting nay duoc khudy & nhiét
dd trong phong trong 3 gio va dugc pha loéng bang nudc. Sau khi duge khudy trong 30
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phut nita, thi chit rén mau tring két tha dugc thu gom bang cach loc va duge lam kho
trong moi truong chin khong dé thu duogc (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[l,5-a]pyrimidin—3-yl)-N—(2-metoxyety1)-acrylamit (43,4mg, 63%) dudi
dang chat ran mau tring. '"H-NMR (DMSO-ds, Varian, 400 MHz):  1,80-2,10 (3H, m),
2,38-2,50 (1H, m), 3,20-3,30 (3H, m), 3,33-3,45 (2H, m), 3,46-3,88 (2H, m), 3,90-4,15
(1H, m), 5,20-5,60 (1H, m), 5,88-6,38 (1H, m), 6,40-6,80 (1H, m), 6,81-7,55 (4H, m),
7,90-8,15 (2H, m), 8,40-8,80 (1H, m). * Mot proton tir NH khéng quan sat duoc. .MS:
428,2 [MH"]. |

Vi du 59: Didu ché hop chét héa hoc 47: (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yDpyrazolo[1,5-a]pyrimidin-3-yl)-1-(3 -hydroxyazetidin-1-yl)prop-2-en-1-on

Dung dich chira axit (E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidin-3-yl)acrylic (50,0mg, 0,135mmol) trong DMF (0,90mL) dugc bd sung
azetidin-3-ol hydroclorua (44,0mg, 0,405mmol), DIPEA (0,141mL, '0,810mmol), va
HATU (0,103g, 0,270mmol) & nhiét do trong phong. Hon hop phan ing nay duoc khudy
& nhiét d6 trong phong trong 18 gid va duge pha loéng bing EtOAc. Hon hop nay dugc
rira biang dung dich bdo hoa NH4Cl va nudce mubi, dugc lam kho trén NaaSOs, dugc loc
va cd trong moi truong chan khong. Phan cin duge tinh ch.é bang phuong phip sdc ky
¢ot trén SiO; (chi EtOAc trén DCM:MeOH = 20:1 dén 10:1) dé thu dugc (E)-3-(5-(2-
(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3 -yD)-1-(3-hydroxyazetidin-
1-yl)prop-2-en-1-on (21,0mg, 36%) duéi dang chét ran mau tréng. "H-NMR (DMSO-
ds, Varian, 400 MHz): § 1,86-2,10 (3H, m), 2,38-2,50 (1H, m), 3,56-3,90 (2H, m), 3,92-
4,19 (3H, m), 4,20-4,58 (2H, m), 5,30-5,40 (0,4H, m), 5,50-5,62 (0, 6H, m), 5,74 (1H, d,
J=5,6Hz), 5,97-6,10 (0,4H, m), 6,28- 640(06H m), 6,52-7,70 (2H, m), 7,05~ 752(3H
m), 8,09-8,20 (1H, m), 8,50-8,78 (1H, m). MS: 426,2 [MH"].

Vi du 60: Diéu ché hop chit héa hoc 48
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/(\)N;N? Q /©/ N’N (EtO),P(=0)CH,COE Q f

o NS " kF oMso NaH,THF . C
CHO 180°C,2h cHo Nhiét d6 phong, 5 gi
CO,Et
, N
_LioH ,©/ /(\NfN 1L E— N
HATU, DiPEA
EtOH ‘
90°C,5h )\(\\ DMF
CO.H

Hop chit héa hoc 48: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-N-(2 -hydroxyetyl)-acrylamit

" OH

Budce A: (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidin-3-

QQQ

CHO

carbaldehyt

Hdn hop ctia 5-clopyrazolo[1,5-a]pyrimidin-3-carbaldehyt (Chét trung gian 10,
4,70g, 25,9mmol), (R)-2-(2,5-diflophenyl)pyrolidin (Chét trung gian 5, 5,07g,
27,7mmol) va KF (7,52g, 129mmol) trong DMSO (86mL) duoc khudy & nhiét d6 180°C
trong 2 gid. Sau khi dugc lam ngudi xubng nhiét d6 trong phong, hdn hop phan tmg nay
dugc pha loang bang nudc. Hon hgp nay dugc chiét hai lan bang EtOAc. Lép hitu co da
két hop duogc rira bang nudc mudi, duoc 1am khé trén NazSOs, duge loc va c6 trong moi
truong chan khong. Phin cin dugc tinh ché bang phuong phap séc ky cot trén SiO2 (chi
" BtOAc trén DCM:MeOH = 20:1) dé thu duge (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-carbaldehyt (8,50g, 100%) dudi dang dau mau vang. 'H-
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NMR (CDCls, Varian, 400 MHz): § 1,90-2,28 (3H, m), 2,38-2,60 (1H, m), 3,60-4,18
(2H, m), 5.14-5,28 (0,6H, m), 5,54-5,72 (0,4H, m), 5,84-6,02 (0,6H, m), 6,35-6,46 (0,4H,
m), 6,68-6,78 (1H, m), 6,82-7,20 (2H, m), 8,10-8,36 (2H, m), 9,77 v 10,11 (1H, s*+s).

Buéc B: (R,E)-etyl-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1 ,5-a]pyrimidin-

o fw

3 le)acrylat

CO,Et

Huyén phtt NaH (55% trong lugng, 3,30g, 76mmol) trong THF kh6 (80mL) dugc
bd sung dung dich chira etyl 2-(dietoxyphosphoryl)axetat (8,47g, 37,8mmol) trong THF
- kho & nhi{:t d6 0°C. Hon hop nay duoc khuéy nhiét d6 trong phong trong 1 gio. Sau khi
bd . sung. dung. dich chta (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin—?a-carbaldehyt (8,27g, 25,2mmol) trong THF kho (40mL) vao, hdn hgp phan
ing nay dugce khudy trong 5 gi & nhiét do trong ﬁhbng va sau d6 duoc lam ngﬁéi bﬁng
dung dich bio hoa NH4CL. Hon hop héy duoc chiét bing EtOAc, dugc rira bﬁng‘ nude
va nude mubi, dugc 1am khé trén NaxSOq, duge loc va cd trong mdi trudng chin khong.
Phin cin duoc tinh ché bing phuong phép sdc ky cot trén SiO2 (Hex:EtOAc = 1:1) aé
thu dugce (R,E)-etyl-3-(5-(2—(2,5-diﬂophenyl)pyrolidin—1-yl)pyrazolo[l,5-a]pyrimidin-
3-y)acrylat (6,00g, 60%) dudi dang chat ran mau hoi d6. "H-NMR (CDCls, Varian, 400
MHz): § 1,36 3H, t, J= 7,0 Hz), 1,95-2,20 (3H, m), 2,45-2,60 (1H, m), 3,60-4,18 (2H,
m), 4,20-4,43 (2H, m), 5,14-5,28 (0,6H, m), 5,54-5,70 (0,4H, m), 5,84-5,96 (0,4H, m),
6,25-6,46 (0,6H, m), 6,65-6,78 (2H, m), 6, 82-7,00 (1H, m), 7",1'0-4,15 (1H, m), 7,50-
785(1H m), 7,80- 805(1H m), 8,12- 835(1H m)

Budce C: axit (R,E)-3-(5-(2-(2,5 dlﬂophenyl)pyrohdm- -yl)pyrazolo[l 5- a]pyr1m1d1n-

F
F7z fN )
N

CO,H

3 -yl)éxérylic
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Dung dich chtra (R,E)-etyl-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)acrylat (6,00g, 15,1mmol) trong EtOH (56mL) va
nude (19mL) duoce bd sung lithi hydroxit hydrat (1,90g, 45,2mmol) & nhiét d6 trong
phong. Hon hop phan tmg nay dugc lam néng & nhiét do 90°C trong 5 gio va-dugc lam
ngudi xudng nhiét do trong phong. Sau khi bay hoi EtOH, thi phan cin duge axit hoa
bang dung dich HCI 2N va dugc pha lodng bang EtOAc. Chét rin két tha mau vang
duoc thu gom bang cach loc va dugce rira bang EtOAc, dugc 1am kho trong moi truong
chan khong d thu duge axit (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)acrylic (5,58g, >99%) dudi dang chét rdn mau vang
nhat. 'H-NMR (DMSO-de, Varian, 400 MHz): 8 1,80-2,14 (3H, m), 2,38-2,50 (1H, m),
3,35-3,88 (1H, m), 3,98-4,18 (1H, m), 5,28-5,53 (1H, m), 6,00-6,20 (1H, m), 6,50-6,70
(1H, m), 6,90-7,00 (1H, m), 7,01-7,70 (3H, m), 8,05-8,20 (1H, m), 8,50-8,78 (1H, m),
11,95 (1H, s). MS: 371,03 [MH"].

Budce D: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1 -yl)pyrazo lo[1,5-a] pyr_ifnidin—S-yl)-
N-(2-hydroxyetyl)-acrylamit

F

<2

@S

N

N

48 NH
0'\\\ .

OH

Dung dich chira axit (R,E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (400mg, 1,080mmol) trong DMF (2,1mL) duoc bd sung HATU
(616mg, 1,62mmol) va DIPEA (0,472mL, 2,70mmol) & nhiét do trong phong. Hon hop
nay dugc khudy trong 1 gi®¢ & nhiét do trong phong. Sau khi bd sung 2-aminoetanol
(66,0mg, 1,08mmol) vao & nhiét do trong phong, thi hdn hop phén img nay dugc khudy
& nhiét do trong phong qua dém. Hon hop nay dugc pha lodng bang DCM, duge rira
bﬁng nuée hai 14n va dung dich NaOH 1N, dugc lam kho trén NaxSOs, duogc loc va cd
trong mdi trudng chan khong. Phén cin duoc tinh ché bang phuong phap sic ky cot trén
Si0; (EtOAc:MeOH = 20:1 dén 10:1) d& thu duge (RE)-3-(5-(2-2.5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidin-3-y1)-N-(2-hydroxyetyl)-
acrylamit (279mg, 62%) dudi dang cht rén mau vang. 'H-NMR (DMSO-de, Varian,
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400 MHz): & 1,82-2,12 (3H, m), 2,40-2,50 (1H, m), 3,20-3,30 (3H, m), 3,33-3,52 (2H,
m), 3,56-3,92 (2H, m), 3,95-4,15 (1H, m), 5,23-5,62 (1H, m), 5,92-6,43 (1H, m), 6,53-
6,83 (1H, m), 6,90-7,55 (4H, m), 7,90-8,20 (1H, m), 8,50-8,80 (1H, i‘n). MS: 414,1
[MH*]. ‘

Vi du 61: Didu ché hop chét héa hoc 49: (R,E)-3-(5-(2-(2,S—diﬂophénYI)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1-morpholinoprop-2-en-1-on |

Dung dich chira axit (R,E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (3,00g, S,IOmmol) trong DM.F‘(16.ij duoc bd Suﬁg HATU
(4,62g; 12,1mmol) va DIPEA (3,54mL, 20,2mmol) & nhiét do trong'ph(‘)ng. Hén horp
nay duoc khudy trong 30 phit & nhiét do trong phong. Sau khi bd sung morpholin
(1,05mL, 12,1mmol) vao & nhiét d§ trong phong, thi hdn hop phan tng dugc khudy &
nhiét do trong phong qua dém. Sau khi c6 trong mdi trudong chén khong, phén cin dugc
pha lodng bang EtOAc, dugc rira bang nude hai 14n, dung dich NaOH 1N va sau d6 1a
nuée mudi, duoc lam khd trén NaxSOs, dugc loc va ¢b trong moi trudong chan khong.
Phén cin dugc tinh ché bang phuong phép séc ky cot trén SiO2 (chi c6 EtOAc trén
EtOAc:MeOH = 10:1) dé thu dugc (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1-morpholinoprop-2-en-1-on (2,13g, 60%) dudi
dang chét rin mau tim. 'H-NMR (DMSO-a’e,‘Varian, 400 MHz): 8 1,86-2,40 (5H, m),
2,38-2,50 (1H, m), 3,40-3,70 (6H, m), 3,95-4,10 (1H, m), 5,24-5,40 (0,4H, m), 5,50-
5,62 (0,6H, m), 5,95-6,18 (0,4H, m), 6,58-6,70 (0,6H, m), 6,71-6,85 (1H, m), 6,86-7,50
(5H, m), 8,05-8,30 (1H, m), 8,50-8,83 (1H, m). MS: 440,2 [MH].

Vi du 62: Didu ché hop chit héa hoc 50: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1-(piperazin-1-yl)prop-2-en-1-on
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Buéc A: (R,E)-tert-butyl 4-(3-(5-(2-(2,5-diflophenyl)pyrolidin- l -yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acryloyl)-piperazin-1-carboxylat '

\\(F
2 en
@ \N)\<

}\ N/\:\/N Boc

Dung dich chira axit (R,E)-3-(5 -(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (400mg, 1,08mmol) tro.ng DMF (2,2mL) dugc bd sung HATU
(616mg, 1,62mmol) va DIPEA (0,472mL, 2,70mmol) & nhiét d6 trong phong. Hon hop
nay dugc khudy trong 1 gi® & nhiét d trong phong. Sau khi bd sung tert-butyl piperazin-
1-carboxylat (201mg, 1,08mmol) vao & nhiét d§ trong phong, thi hdn hop phan tng
dugc khudy & nhiét d6 trong phong qua dém, ddng thoi chit rin mau vang duoc tao ra.
Hon hop nay duge pha lodng bang DCM, dugc ria bing nudc hai 1an va dung dich
NaOH 1N, duoc lam kho trén NaxSOs, duge loc va ¢d trong mdi truong chan khong.
Phan cén duge tinh ché bing phudng phép sac ky cot trén SiO2 (Hex:EtOAc = 1:1 trén
DCM:EtOAc = 1:10) d thu dugec (R,E)-tert-butyl  4-(3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a] pyrimidin-3-yl)acryloyl)-piperazin-1-
carboxylat (413mg, 71%) dudi dang chit rin mau vang. 'H-NMR (CDCls, Varian, 400
MHz): § 1,48 (9H, s), 1,95-2,09 (3H, m), 2,43-2,78 (1H, m), 3,20-4.00 (10H, m), 5,17
va 5,75 (1H, s+s), 5,85 va 6,34 (1H, s+s), 6,67 (1H, s), 6,91 (1H, s), 7,05 (1H; s), 7,32
(1H, s), 7,50-8,32 (3H, m). '

Budce B: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1 -yl)pyraZolo [ 1 ,5-a]pyrimidin-3-yl)-
1-(piperazin-1-yl)prop-2-en-1-on o
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Dung dich cha (R,E)-tert-butyl 4-(3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)acryloyl)-piperazin-1-carboxylat (413mg, 0,767mmol)
trong DCM (3,8mL) duoc bd sung TFA (2,00mL, 26,0mmol) & nhiét do trong phong.
Hon hop phén tng nay duge khuy trong 1 gi® & nhiét do trong phong. Sau khi c6 trong
mdi trudng chan khong, thi phan cin duge pha lodng bing DCM, dugc kiém héa bing
dung dich bdo hoa NaHCOs3, duoc rira béng nude mudi, dugce lam khd trén NazSOs4,
duoc loc va cd trong méi truong chan khong. Phan c#n dugce tinh ché bing phuong phap
sic ky ot trén SiOz (DCM:MeOH = 10:1 dén 5:1) dé thu dugc (RE)-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1 -(piperazin-1-yl)prop-2-
en-1-on (220mg, 65%) dudi dang chét rin mau vang nhat. "H-NMR (DMSO-d, Varian,
400 MHz): § 1,86-2,40 (3H, m), 2,38-2,50 (IH, m), 2,64-2,80 (3H, m), 3,40-3,82 (7H,
m), 3,95-4,10 (1H, m), 5,24-5,40 (0,4H, m),.5‘,50-5,62 (0,6H, m), 5,95-6,18 (0,4H, m),
6,58-6,70 (0,6H, m), 6,71-6,85 (1H, m), 6,86-7,00 (1H, m), 7,05-7,50 (3H, m), 8,05-
8,25 (1H, m), 8,46-8,80 (1H, m). MS: 439,2 [MH"]. '

Vi du 63: Didu ché hop chét héa hoc 51: (R,E)-4-(3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3 -yl)acryloyl)piperazin-2-on |

Dung dich chura axit (R,E)-3-(5 -(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (50,0mg, 0,162mmol) trong DMF (0,68mL) dugc bb sung
HATU (62,0mg, 0,162mmol) va DIPEA (0,0570mL, 0,324mmol) & nhiét do trong phong.
Hon hop nay duge khudy trong 1 gio & nhiét do trong phong. Sau khi bd sung piperazin-
2-on (16,0mg, 0,162mmol) & nhiét d6 trong phong, thi hdn hop phan tmg dugc khudy &
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nhiét d6 trong phong qua dém, ddng thei chét rin mau vang dugc tao ra. Hoén hop nay
duoc pha lodng bing DCM, dugc rira bang nudc hai 14n va dung dich NaOH 1N, dugc
1am khd trén NapSOs, duoc loc va ¢b trong mbi truong chin khong. Phén cin duogc tinh
ché bing phuong phap séc ky cot trén SiO; (Hex:EtOAc = 1:1 trén DCM:EtOAc = 1:10)
dé thu duogc (R,E)-4-(3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acryloyl)piperazin-2-on (52,0mg, 85%) dudi dang chét rdn mau vang.

MS: 453,1 [MH"].
- Vi du 64: Didu ché hop chét hoa hoc 52: (B)-3-(5-(R)-2-(2,5-diflophenyl)pyrolidin-1-
- yl)pyrazolo[1,5-a]pyrimidin-3-y1)-1-(3-(2-hydroxypropan-2 -yl)piperazin-1-yl)prop-2-

en-1-on

Budce A: axit 1,_4-bis(tert-bufox_ycarbonyl)piperazin—Z-carquylic

BOC\N/\-(COZH
K/N\Boc

~ Dung dich chira axit 1,4-bis(tert-butoxycarbonyl)piperazin-2-carboxylic (5,00g,
15,1mmol) va NaxCOs (5,79g, 54,7mmol) trong nuc’rc‘(49mL) dugc bd sung dung d;ch
chtta (#-Boc)0 (7,20mL, 31,0mmol) trong THF (31mL) & nhiét dcf) trong phong. Hon
hop phan tng nay dugc khudy & nhiét d6 trong phong trong 18 gio. Hdn hop phan img
nay duogc axit hoa cén than bé“mg dung dich HC1 5N cho dén d6 pH = 1 va sau do duoc
chiét hai I4n bang EtOAc. Lép hitu co da két hop duoc rira bing nuée mudi, duge 1am
khd trén Na;SOs, duge loc va cd trong mdi truong chan khong dé thu dugc axit 1,4-
bis(tert-butoxycarbonyl)piperazin-2-carboxylic (5,00, 100%5 dudi dang chét ran mau
tring, ma dugc st dung cho phan img tiép theo ma khong cAn tinh ché thém. 'H-NMR
(CDCls, Varian, 400 MHz): 8 1,44 va1,48 (18H, s va s), 2,83 (1H, br. s), 3,08-3,23 (2H,
m), 3,84 (1H, dd, J = 17,2, 13,2 Hz), 4,01 (1H, br. 5), 4,52-4,60 (1H, m), 4,75 (1H, s),
9,56 (1H, br. s).
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Buéc B: 1,4-di-tert-butyl 2-metyl piperazin-1,2,4-tricarboxylat

Boc. CO,Me
N
X

~ Dung dich chira axit 1,4-bis(tert-butoxycarbonyl)piperaz_in-‘2-carboxylic (4,88¢g,
14,7mmol) trong DMF (49mL) duoc bd sung K2COs (2,65¢, 19 2mmol) va hdn hop

Boc

nay duoc lam lanh xubng nhlet do 0°C. Hon hop nay duoc tur tir bd sung mety! iodua
1, 38mL 22,1mmol). Hon hop phan ung nay da khuay duoc khuay & nhiét do trong
phong trong 18 gi¢ va dugc lam ngudi bang dung dich NH4Cl bdo hoa (100mL). Hén
hop nay dugc pha lodng béng nuéc va dugc chiét hai 14n bang EtOAc. Lép hitu co da
két hop duoc rira bang nude va nude mudi, duge 1am kho trén NazSOs, dugc loc va cd
trong moi trudng chan khong. Phan ciin duoc tinh ché bing phuong phép sic ky cot trén
SiO; (Hex:EtOAc=7:1 dén 5:1 dén 3:1) @& thu duogc 1,4-di-tert-butyl 2-metyl piperazin-
1,2,4-tricarboxylat (5,09g, 100%) dudi dang diu nhét mau nau nhat. 'H-NMR (CDCls,
Varian, 400 MHz): & 1,44 (18H, s), 2,80 (1H, br. s), 3,12-3,24 (1H, m), 3,21 (1H, br. s),
3,74 (3H, s), 3,80-4,10 (2H, m), 4,48-4,73 (2H, m).

Bude C: di-tert-butyl 2-(2-hydroxypropan—2-yl)pip_erazin—1,4-dicarboxylat

BOC\N/\XOH

K/N‘Boc

Dung dich chira 1,4-di—tért-butyl 2-méty1 piperazin-1,2,4-tricarboxylat (5,09g,
14,7mmol) trong THF kh6 (49mL) dugc bd sung metylmagie bromua (3,0M trong THF
\;é tol, 31,7mL, 44,3mmol) & nhiét do 0‘5C. Hdn hop phan ng nay duge khudy & nhiét
do trong phong trong 18 gid. Sau khi dugc lam ngudi bang dung dich béo hoa NH4Cl,
hén hop nay duge pha lodng bang nuée va dugce chiét hai léﬁ bang EtOAc.-Lé*p hitu co
da két hop duoc rira bang nuéc mudi, dugc 1am kho trén NaxSOs, duge loc va cb trong
m01 truong chan khong. Phan cin dugc tinh ché bang phuong phap sdc ky cot tren SiO2
(Hex EtOAc = 5:1 dén 3:1 dén 2:1) &é thu duoc di-tert-butyl 2-(2-hydroxypropan-2-
yl)plperazm-l 4-dicarboxylat (2,47g, 48%) duéi dang dAu nhét khong mau. "H-NMR
(CDCls, Varian, 400 MHz): § 1,21 (3H, s), 1,31 (3H, s), 1,46 (18H, s) 3,01-3,38 (4H,
m), 3,79-4,21 (4H, m).

Budc D: 2-(piperazin-2-yl)propan-2-ol 2HCl
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NH 2HC

Dung dich chtta di-tert-butyl ~2-(2-hydroxypropan-2-yl)piperazin-1,4-
dicarboxylat (2,47g, 7,1 7mmol) trong MeOH (23mL) dugc bd sung HCI (dung dich 4M
trohg dioxan, 8,96mL, 35,9mmol) (")rv nhiét 6 0°C. Hon hop phan tng nay duoc khudy &
nhiét d6 trong phong trong 5 gid, ddng thi chit rin duge két tha. Sau khi ¢b trong mdi
truong chan khong, thi chét rin con lai dugce 1am khd trong mdi truong chan khong aé
thu duoc 2-(piperazin-2-yl)propan-2-ol 2HCI (1,17g, 75%) du6i dang chét rin mau nau
nhat, ma dugc st dung cho phan ing tiép theo ma khong ;:én tinh ché thém. 'H-NMR
(DMSO-ds, Varian, 400 MHz): § 1,19 (3H, s), 1,25 (3H, 5), 2,97 (1H, t, J = 13,6 Hz),
3,20-3,34 (3H, m), 3,34-3,48 (2H, m), 3,53-3,56 (2H, m), 9,14 (1H, br. s), 9,60 (1H, br.
s), 9,89 (2H, br. s).

Buéc E: (E)-3-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a] pyrimidin-3-
y1)-1-(3-(2-hydroxypropan-2-yl)piperazin-1-yl)prop-2-en-1-on

F
X ox
o e
&
B OH
52 \\}NA?L
o \__NH

Dung dich chira axit (R,E)-3-(5-(2-(2,5 -diﬂophenyl)pyrolidin-l -yl)pyrazolo[l ,5-
a]pyrimidin-3-yl)acrylic (67,0mg, 0,181mmol) trong DMF (1,2mL) duogc bd sung
HATU (89,0mg, 0,235mmol) va DIPEA (0,142mL, 0,814mmol) & nhiét d6 0°C. Hin
hgp nay duogc khudy trong 1 gio & nhiét d9 trong phong va duge lam lanh xudng nhiét
@5 0°C. Sau khi bd sung 2-(piperazin-2-yl)propan-2-ol 2HCl (47,0mg, 0,217mmol) &
nhiét d6 0°C, hdn hgp phan tng dugc khudy & nhiét do trong phong trong 2 gid. Sau khi
¢ trong moi trudng chan khong, thi phén cin dugc pha lodng bang DCM, dugc rira
béng nude va nudc mudi, duoc lam kho trén NaxSOs, duge loc va cb trong moi trudng
chan khong. Phﬁn cin dugc tinh ché bang phuong phéap sic ky cot trén SiO2
(DCM:MeOH = 20:1 dén 10:1) dé thu duge (E)-3-(5-((R)-2-(2,5-diflophenyl)pyrolidin-
1-yDpyrazolo[1,5-a]pyrimidin-3-y1)-1-(3 -(2-hydroxypropan-2-yl)piperazin-1-yl)prop-
2-en-1-on (64,0mg, 71%) dudi dang chat rin mau vang nhat. MS: 468,1 [MH']
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Vi du 65: Didu ché hop chit héa hoc 53: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1-(4-metylpiperazin-1-yl)prop-2-en- 1-on

Hon hop cua (R,E)-3-(5-(2-(2,5-diﬂophenyl)pyrolidin—1;yl)pyrazolo[l,5-
a]pyrimidin-3-yl)-1-(piperazin-1-yl)prop-2-en-1-on  (50,0mg, | 0,114mmol) va
formaldehyt (dung dich nudc 37%, 0,011mL, 0,148mmol) trong MeOH (1,1mL) duge
khudy & nhiét do trong phong trong 10 phut. Sau khi bd sung natri xyanobohydrua
(10,7mg, 0,171mmol) vao trong mot phan, thi hén hgp phén img duoc khudy trong 1
gi®y & nhiét 6 trong phong va sau d6 dugc lam ngudi bang dung dich NaOH 2N(1,42mL,
2,85mmol). Hon hop nay duoc khudy trong 30 phut & nhiét d6 trong phong va dugc
chiét hai 14n bing DCM. Lép hitu co di két hop duoc 1am kho trén Na;SOs, dugce loc va
¢6 trong moi truong chan khong. Phan cin dugc tinh ché bing phuong phép sc ky cot
trén Si02 (DCM:MeOH = 20:1 dén 1”0:1.) dé thu duge (R,E)-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1 -(4-metylpiperazin-1-
yl)prop-2-en-1-on (44,0mg, 85%) dudi dang chit rin mau vang. 'H-NMR (CDCl;,
Varian, 400 MHz): § 1,65-1,85 (4H, m), 2,34 (3H, s), 2,40-2,52 (5H, m), 3,40-4,20 (6H,
m), 5,20 (0,5H, s), 5,70-5,92 (1H, m), 6,38 (0,5H, s), 6,69 (1H, s), 6,82-7,16 (2H, m),
7,60-7,82 (1H, m), 7,95 (1H, s), 8,10-8,40 (1H, m). MS: 453,1 [MH]. |

Vi du 66: Pidu ché hop chat héa hoc 54: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1 -(4-ety1piperazin—l -yl)prop-2-en-I 1-on

Hon hop cua (R,E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-1-(piperazin-1-yl)prop-2-en-1 -on (100mg, 0,228mmol) va
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axetaldehyt (129uL, 0,228mmol) trong MeOH (1,ImL) dugc khudy & nhiét do trong
phong trong 10 phut. Sau khi bd sung natri triaxetoxyhydroborat (73,0mg, 0,342mmol)
sau d6 1a axit axetic (261uL, 4,56mmol) vao, thi hdn hop phan tng duge khudy trong 1
gid & nhiét do trong phong va sau d6 dugc lam ngudi bang dung dich NaOH 2N (1,42mL,
2,85mmol). Hon hgp nay duge khudy trong 30 phut & nhiét d trong phong va dugc
chiét hai 14n bing DCM. L6p hitu co d két hop dugc 1am khd trén Na2SOs, duge loc va
cb trong mdi truong chan khong. Phan cin dugc tinh ché bang phuong phap sdc ky cot
trén SiO2 (DCM:MeOH = 20:1 dén  15:1) dé thu dugc (R,E)-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-y1)-1 -(4-etylpiperazin-1-
yl)prop-2-en-1-on (69,5mg, 63%) dudi dang chat rin mau vang. 'H-NMR (DMSO-ds,
Varian, 400 MHz): § 1,03 3H, t, J = 7,2 Hz), 1,83-2,00 (2H, m), 2,02-2,10 (1H, m),
2,30-2,48 (6H, m), 3,40-3,70 (4H, m). 4,03 (2H, q, J = 7,2 Hz), 5,35 va 5,59 (1H, s+s),
6,01 va 6,64 (1H, s+s), 6,76-6,79 (1H, m), 7,05-7,21 (1H, m), 7,23-7,48 (2H, m), 8,13-
8,23 (1H, m), 8,54 va 8,74 (1H, s+s). MS : 467,1 [MH"]. ' |

Vi du 67: Didu ché hop chat hoéa hoc 55: (R,E)-3-(5-(2-(2,5- d1ﬂ0phenyl)pyrohd1n—1-
yl)pyrazolo[1,5-a]pyrimidin-3 -yl)-1-(4-isopropylpiperazin-1 -yl)prop—2-en—1-on

Hon hop cla (R,E)-3-(5;(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1 ,5-
alpyrimidin-3-yl)-1-(piperazin-1-yl)prop-2-en-1-on (50,0mg, 0,114mm01) va axeton
(0,025mL, 0,342mmol) trong MeOH (1,1mL) dugc khudy & nhiét do trong phong trong
10 phut. Sau khi bd sung natri xyanobohydrua (10,7mg, 0,171mmol) vao trong mot phan,
thi hdn hop phan g dugc khudy trong 30 gio va du{)’c lam ngudi bang dung dich NaOH
2N (1,4mL, 2,85mmol). Hon hop nay duge khudy trong 30 phﬁt & nhiét d6 trong phong
va duoc chiét hai 14n bang DCM. Lép hiru co da két hop duoc 1am kho trén NaSOs,
dugc loc va cd trong moi truong chin khong. Phan cin duoc tinh ché bang phuong phap
sic ky cOt trén SiO2 (DCM:MeOH = 20:1 dén 10:1) dé thu duge (R,E)-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3 -yD)-1-(4-isopropylpiperazin-1-
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yi)prop-2-en-1-on (46,3mg, 84%) dudi dang chit rén mau vang. 'H-NMR (CDCL,
Varian, 400 MHz): § 1,08 (6H, d, J = 6,8 Hz), 1,95-2,36 (4H, m), 2,40-2,50 (SH, m),
2,70-2,78 (1H, m), 3,40-4,20 (6H, m), 5,18 (0,5H, s), 5,65-5,92 (1H, m), 6,34 (0,5H, s),
6,69 (1H, s), 6,82-7,20 (2H, m), 7,60-7,82 (1H, m), 7,95 (1H, s), 8,10-8,40 (1H, m). MS:
481,1 [MH"].

Vi du 68: Didu ché hop chit hoa hoc 56: (R,E)-1-(1,4-diazepan-1-y1)-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidin-3-yl)prop-2-en-1-on o

F

S

\\ V7 /\N’N\

i X
o

56

F

Bu6c A: tert-butyl 1,4-diazepa-1-carboxylat
| HN Néoc

Dung dich chtra 1,4-diazepan (i,OOg, 9,98mmol) trong DCM (22mL) duoc bd
sung dung dich chita (--Boc)0 (1,08g, 4,99mmol) trong DCM (1 ImL) & nhiét 40 trong
phong. Hon hop phan tmg nay duoc khudy & nhiét do trong phong qua dém va co trong
méi truong chin khong. Phan can duoc hda tan trong Et20 va duoc chiét bang dung dich
axit xitric 10%. Lép nuée duge ki®m hoa bang K2CO3 rin cho dén d6 pH=11 va sau d6
duoc chibt hai 14n bing EtOAc. Lop hitu co dd két hop duoc lam khé trén Na;SO4, duoc
loc va c6 trong méi trudng chan khong dé thu duge tert-butyl 1,4-diazepa-1-carboxylat
(795mg, 88%) dudi dang dau mau vang, ma duoc st dung cho phan Gng tiép theo ma
khéng cin tinh ché thém. 'H-NMR (CDCIQ, Varian, 400 MHz): § 1,47(9H, s) 1,59 (1H,
br. s), 1,74-1,80 (2H, m), 2,84-2,93 (4H, m), 3,39-3,51 (4H, m).

Busc B: (RE)-tert-butyl 4-(3-(5-(2-(2,5-diflophenyl)pyrolidin-1 -yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acryloyl)-1,4-diazepa-1-carboxylat
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Dung dich chua axit (R,E)-3-(5-(2-(2,5 -diﬂophenyl)pyrolidin—l-yl)ioyrazolo[l ,5-
a]pyrimidin-3-yl)acrylic (100mg, 0,270mmol) trong DMF (1,8mL) dugc bd sung
HATU (154mg, 0,405mmol), DIPEA (118uL, 0,675mmol) va tert-butyl 1,4-diazepa-1-
carboxylat (65,0mg, 0,324mmol) & nhi¢t do trong phong. Hdn hop phan ung nay duoc
khudy & nhiét d6 trong phong qua dém va dugc pha loéng bing EtOAc. Hon hop nay
duge rira bing dung dich NH4Cl bdo hoa va nuée mudi, duge 1am khod trén NaxSOs,
duoe loc va co trong méi trudng chan khong. Phin cin dugc tinh ché bang phuong phap
sic ky cot trén SiOs (Hex: EtOAc = 1:4 dén 1:5) d€ thu dwoc (R,E)-tert-butyl 4-(3-(5-
(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1 ,5-a]pyrimidin-3-yl)acryloyl)-1,4-
diazepa-1-carboxylat (137mg, 92%) dudi dang chét rin mau vang. 'H-NMR (DMSO-d,
Varian, 400 MHz): § 1,12-1,43 (9H, m), 1,55-1,80 (2H, m), 1,81-2,00 (3H, m), 2,32-
2,50 (1H, m), 2,19-3,30 (3H, m), 3,38-3,88 (7H, m), 4,00-4,10 (1H, m), 5,32 va 5,95
(1H, s+s), 6,11 va 3,64 (1H, sts), 6,67 (1H, s), 6,91 (1H, s), 7,05 (1H, s), 7,32 (1H, s),
7,50—8,32 (3H, m).

Budc C: (R,E)-1-(1,4-diazepan-1-yl)-3 -(5-(2-(2, 5-diflophenyl)pyrolidin-1-yl)pyrazolo
[1,5-a]pyrimidin-3-yl)prop-2-en-1-on

Dung dich chta (R,E)-tert-butyl 4-(3-(5 -(2-(2,5'—diﬂopheny'l‘)pyrovlidin-1-
yDpyrazolo[1,5-a]pyrimidin-3 -yl)acryloyl)-l,4-diazepa—1 -carboxylat (137mg,
0,283mmol) trong DCM (2,5mL) dudc bd sung TFA (382pLg, 4,96mmol) & nhiét do
0°C. Hn hop phan tmg nay duge khudy trong 2 gidr & nhiét 5 trong phong va cb trong

moi trudng chan khong. Phén cin duge hoa tan trong nude, duge trung hoa bang dung
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dich bdo hoa NaHCO3 va dugc rua bang EtOAc. Lép nudce da tach duoc chiét hai lan
bang DCM. Lép hitu co da két hop (chi minh DCM) dugc 1am kho trén NaxSO4, dugce
loc va ¢d trong m6i truong chan khong dé thu duoc (R,E)-1-(1,4-diazepan-1-y1)-3-(5-
(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)prop-2-en-1-on
(48,1mg, 42%) dudi dang chét rén mau vang nhat. MS: 453,1 [MH'].

Vi du 69: Diéu ché hop chat héa hoc 57: (R,E)—3-(5-(2-(2,5-diﬂophenyl)pyrolidin—1-
yDpyrazolo[1,5-a]pyrimidin-3-yl)- 1-(4-hydroxypiperidin-1-yl)prop-2-en-1-on

F
Q//N
SUe
~L N

e

" Dung dich chira axit (R,E)-3-(5 -(2—(2,5-diﬂopheny’l)pyrblidin—l -yl)pyrazolo[1,5-
aJpyrimidin-3-yl)acrylic (100mg, 0,270mmol) trong DMF (1;35mL) dugc bd sung
HATU (0,133g, 0,351 mmol) va DIPEA (0,1 18mlL, 0,675mmol) & nhiét &6 0°C. Hon hop
nay dugc khudy trong 1 gid' & nhiét d6 trong phong va dugc lam ngudi xubng nhiét do
0°C. Sau khi bd ‘sung piperidin-4-ol (0,0330g, 0,324mmol) vao & nhiét do trong phong,
thi hon hop phan ung dugc khudy & nhiét do trong phong trong 2 gio. Sau khi ¢6 trong
moi truong chén khong, thi phan cin duge pha lodng bang DCM, dugc rira bang nuéc
va dung dich NaHCOs bdo hoa, dugc lam khd trén NazSO4, duoc loc va ¢b trong mdi
truomg chan khéng. Phén cin dugc tinh ché bang phuong phap sic ky cdt trén SiO2 (chi
EtOAc trén DCM:MeOH 20:1 dén 10:1) dé& thu dugc (RE)-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[ 1.,5 -a]pyrimidin-3-yl)-1-(4-hydroxypiperidin-1-
yl)prop-2-en-1-on (120mg, 98%) dudi dang bot mau vang. MS: 454,1 [MH']

Vi du 70: Piéu ché hop cht hoéa hoc 58: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yD)pyrazolo[1,5-a]pyrimidin-3 -yl) 1-(4-hydroxy-4- metylplperldm- -yl)prop- 2-en-1-on

F

N”N

OH
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Budc A: tert-butyl 4-hydroxy-4-metylpiperidin-1-carboxylat

BocN
OH

Dung dich chtra tert-butyl 4-oxopiperidin-1-carboxylat (1,00g, 5,02mmol) trong
THF khd (25mL) dugc bd sung metylmagie clorua (2,17mL, 6,52mmol) & nhiét do -
78°C. Hon hop phan tmg nay dwoc lam 4m tir tir dén nhiét d6 0°C bang céch khudy
trong 2 gidr va duoc 1am ngudi bing dung dich NHCl bio hoa. Hon hop nay duge chiét
hai 14n bing EtOAc, va 16p hitu co da két hop dugc 1am khd trén N22SO4, duge loc va
¢b trong mdi truong chan khong dé thu dugc tert-butyl 4-hydroxy-4-metylpiperidin-1-
carboxylat (1,08g, >99%) dudi dang dau khéng mau, ma dugce st dung cho phan ung
tiép theo ma khong cAn tinh ché thém. 'H-NMR (CDCls, Varian, 400 MHz): 1,27 (3H,
s), 1,46 (9H, s), 1,50-1,58 (4H, m), 3,20-3,27 (2H, m), 3,64-3,76 (2H, m).

HN
OH

Dung dich chita tert-butyl 4-hydroxy-4-metylpiperidin-1 -carboxylat (1,08g,
5,02mmol) trong DCM duoc bb sung TFA (1,93mL, 25,1mmol) & nhiét do 0°C. Hon

Buéc B: 4-mety1piperidin-4-ol'

hgp phéan Umg nay duoc khudy & nhiét do trong phong trong 12 gio. Sau khi duoc kiém
hoéa bing dung dich bdo hoa NaHCO3, 16p nuée da tach duge c6 trong mdi trudng chin
khong (Hop chét duogc hoa tan trong 16p nudc). Phin cin dugc pha lodng bang MeOH
va sau do6 duogc loc qua miéng SiO; trong khi rira bing MeOH. Phén loc duge co trong
mbi trudng chan khong d& thu dugc 4-metylpiperidin-4-ol (235mg, 40%) dudi dang dau

nhét, ma duge sit dung cho phan tmg tiép theo ma khong can tinh ché thém.

Buéé C: (R,E)-3-(5-(2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a] pyrimidin-3-yl)-
1-(4-hydroxy-4-metylpiperidin-1-yl)prop-2-en-1-on
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Dung dich chtra axit (R,E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (100mg, 0,270mmol) trong DMF (1,3 5mL) dugc bd sung
HATU (133mg, 0,351 mmol) va DIPEA (0,165mL, 0,945mmol) & nhiét 46 0°C. Hdn hop
nay dugc khqu trong 1 gio & nhiét d¢ trong phong va dugc lam ngudi xubng nhiét do
0°C. Sau khi bd sung 4-metylpiperidin-4-ol th6 (0,155g, 1,35mmol) vao & nhiét do trong
phong, thi hdn hop phan tung dugc khudy & nhiét d§ trong phong trong 4 gio. Sau khi
¢ trong mdi truong chan khong, thi phan cin dugc pha lodng bing DCM, dugc rira
bang nudc va dung dich bdo hoa NaHCOs3, duge lam kho trén NapSOs, duoce loc va co
trong moi truong chan khong. Phin cin dugc tinh ché bing phuong phép sic ky cot trén
SiO2 (chi EtOAc trén DCM:MeOH 20:1) dé thu duogc (R,E)-3-(5-(2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1 -(4-hydroxy-4-
metylpiperidin-1-yl)prop-2-en-1-on (126mg, 100%) dudi dang bot mau vang nhat. MS:
468,1 [MH"].

Vi du 71: Diéu ché hop chét héa hoc 59: (E)-3-(5-((R)-2_—(2,5.-.diﬂopheny‘l)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)- l.-((R).-3 -hydroxypyrolidin— 1 -yljprop-2-en— l-on |

F

Z N"N\

WOH
&

Dung dich chura axit (R,E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-ylacrylic (70,0mg, 0,189mmol) trong DMF (1,5mL) duoc bd sung
HATU (108mg, 0,284mmol), DIPEA (99,0uL, 0,5 67mmol) va (R)-pyrolidin-3-ol
(49,0mg, 0,567mmol). Hon hop phan ung nay duoc khudy & nhiét do trong phong qua
dém va dugc pha lodng bing EtOAc. Hon hop nay dugce rira bang dung dich bdo hoa
NH,C1 va nuée mudi, duge 1lam kho trén NaxSO4, dugce loc va cd trong méi truong chén
khong. Phin cin duge tinh ché bing phuong phép séc ky cdt trén SiO: (EtOAc:MeOH
= 30:1 dén 10:1) & thu duoc (E)-3-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1-((R)-3 -hydroxypyrolidin-1-yl)prop-2-en-1-on
(15,0mg, 18%) duéi dang cht rén mau vang. MS: 440,2 [MH"].

Vi du 72: Didu ché hop chét héa hoe 60: (B)-3-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
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yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1-((S)-3-hydroxypyrolidin-1-yl)prop-2-en-1-on

F

=z N’N\

NQ,OH

Dung dich chira axit (R,E)-3-(5-(2-(2,5 -diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)acrylic (70,0mg, 0,189mmol) trong DMF (1,5mL) duoc bd sung
HATU (108mg, 0,284mmol), DIPEA (99,0uL, 0,567mmol) va (S)-pyrolidin-3-ol
(49,0mg, 0,567mmol). Hon hop phéan tGng nay duoc khudy & nhiét do trong phong qua
dém va duoc pha loing bang EtOAc. Hon hop ndy dugc ria bang dung dich bdo hoa
NH4Cl va nuéc mudi, duge 1am khd trén NazSO4, duge loc va co trong moi truong chan
khong. Phan cin dugc tinh phé __bﬁng phuong phap sac ky ¢t trén 8i02 (EtOAc:MeOH
- 301 dén 10:) @& thu duoc (E)3-(5-(R)-2-(2,5-diflophenypyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y])-1 -((S)-3-hydroxypyrolidin-1-yl)prop-2-en-1-on
(15,0mg, 18%) du6i dang chat ran mau vang. MS: 440,2 [MH'].

Vi du 73: Diéu ché hop chdt héa hoc 61: 3-(5-(2-(2,5-diflophenyl)pyrolidin-1-
yDpyrazolo[1,5-a]pyrimidin-3-y])-1 -morpholinoprop-2-yn- 1-on

Dung dich chtra 5-(2—(2,5-diﬂophenyl)pyrolidin—1uyl)-3-iodopyrazolo[1,5-
a]pyrimidin(456mg, 1,070mmol), 1-morphqlinoprop-z-yn-l-on (223mg, 1,60mmol) va
PACL(PPhs), (75,0mg, 0,107mmol) va d@)ng_(I) iodua (20,0mg, 0,107mmol) trong TEA
(5,0mL) va THF (5,0mL) dugc khudy & nhi¢t do 70°C trong 12 gio. Sau khi cd trong

mdi trudong chin khong, thi phan cin duorc tinh ché bing phuong phap sic ky cot trén
Si0, (Hex:EtOAc = 1:1 chi trén EtOAc) dé thu dugc 3- (5 -(2-(2,5- dlﬂophenyl)pyrohdm—
1-yl)pyrazolo[1 ,S-a]pyrlmldm- -yl)-1-morpholinoprop-2-yn-1-on (45,7mg, 9,7%) dudi
dang chét rin mau cam. 'H-NMR (CDCls, Varian, 400 MHz): § 2,05-2,20 (3H, m), 2,24-
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2,60 (1H, m), 3,58-4,20 (10H, m), 5,18 va 5,73 (1H, s+s), 5,88 va 6,36 (1H, s+s), 6,69
(1H, br. 5), 6,94 (1H, br. s), 7,13 (1H, br. s), 7,44-7,77 (1H, m), 8,15-8,50 (1H, m). MS:
438,3 [MH"].

Vi du 74: Thir nghiém kinaza TRK A, B & C

- B0 kit thir nghiém ADP-Glo dugc mua cia Promega. poly (Glu, Tyr), magie
sulfat, albumin huyét thanh bd (BSA) va dimetylsulfoxit (DMSO) dugc mua cta Sigma-
Aldrich. Chit dém Tris-HC] duoc mua cia BD Gentest. B6 kit HTRF KinEASE-TK

duoc mua cua cisbio. Kinaza T RK A, B & C dugc mua ctia Carna bioscience.

Thir nghiém kinaza duoc thye hién ddi voi cac hop chat héa hoc 1-61 bing cich
st dung b kit thir nghiém ADP-Glo phét quang (Promega) va bo kit thir nghiém HTRF
KinEASE-TK (cisbio). Bo kit thir nghiém ADP-Glo phat quang (Promega) do ADP
duoc tao ra tr phan Gng kinaza. ADP dugc chuyén héa thanh ATP, ma sau d6 dugc
chuyén héa thanh 4nh sang bing Ultra-Glo luciferaza. B kit thir nghiém HTRF
KinEASE-TK (cisbio) do hoat tinh tyrosin kinaza bang cach st dung mot co chét va hé
thdng phét hién chung,

Bo kit thir nghiém ADP-Glo (promega)

Thir nghiém protein kinaza dugc thuc hién dbi voi cac hop chit hoa hoc 1-61
béng cach st dung mot co chit va hé théng phat hién chung. ADP dugc chuyén hoa
thanh ATP, ma c6 ndng d6 TrKA 1a 0,4 ng/ul, TrKB 1a 0,5ng/ul va TrKC 13 3ng/ul,

twong ung), SUL dung dich gbc poly(glu, Tyr) lug/ul, SUL hop chét hodc chit dém thir
nghiém, 5uL ATP (dung dich gbc 125uM).

Thir nghiém nay dugc b4t ddu bang cach @ hdn hgp phan ing trong dia 96 16 6
nhiét d6 30°C trong 1 gid. Sau khi 0, thir nghiém nay dugc két thac béng céch bd sung
25 dia & nhiét do 30°C trong 1 gio, dugc chuyén hoa thanh ATP, ma cac néng d6 tuong
ung la TrKA 0,4 ﬁg/ul, 0,5 ng/ul, sau d6 50 e thube thir phat hién incuKinaza duoc bd
sung vao, va dia 96 16 dugc lic va sau d6 duge G thém 30 phut ¢ nhiét d6 mdi truong.
Pia phan ung 96 16 nay sau d6 dugc doc trén thiét bi doc dia Enspire. Cac gia tri IC50

thu duoc qua su diéu chinh dudng cong bang cach sir dung SigmaPlot.

B kit thir nghiém HTRF KinEASE-TK (cisbio)
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Thit nghiém HTRF KinEASE-TK dugc thye hién ddi véi cac hgp chat hoa hoc
1-61 trong vi dia thé tich nho 384 16 (Greiner). Dang thir nghiém HTRF KinEASE-TK
bao gdm hai buéc. Bude thir nhét 13 budc phan tmg kinaza. Budc phan mg kinaza nay
duge thuc hién & RT (nhiét d6 trong phong) trong thé tich cudi cling 13 10ul theo cong
thirc phan Ung thir nghiém sau day: 10ul hdn hop kinaza (Kinaza (2ul) + ATP (2ul) +
co chit (2ul) + hop chat (4ul)). Ndng d¢ kinaza cudi ciing twong ting 1 0,3ng/ul TRKA,
0,1ng/ul TRKB, 0,03ng/ul TRKC. Néng do ATP cudi cing twong Ung 1a 14,7uM
(TRKA), 4,77uM (TRKB), 25,6uM (TRKC). Néng d¢ co chét TK cudi cing 1a 0,3ng/ul.
Hon hop nay duge tiép xuc véi ndéng @6 dap tng lidu (DRC) ctia hop chit tir 0 dén
100nM trong 40 phut. Trong budc phan tmg kinaza, phan tng kinaza dugc bit dau bang
cach bd sung ATP. Kinaza phosphory! héa co chét.

Budc thi hai 13 bude phat hién. 10ul thudc thir phat hién (5ul Sa-XL 665 trong
EDTA + 5ul khang thé TK-Eu trong EDTA) dugc bd sung vao hdn hop kinaza. Bude
né_ly dugc thﬁc hién & nhiét do trong phong trong 1 gio. Thudc thir phat hién nay phat
hién duoc co chat da phosphoryl héa.

_ Cudi clng, sau d6 dia phan tng 384 16 dugc doc trén may FlexStation 3. Mirc 40
phét huynh quang dugc do & 620nm (Cryptate) va 665nm (XL665). Ty 1& duoc tinh
(655/620) x10* cho méi 16. Céc gia tri IC50 thu duoc qua sy diéu chinh dudng cong

bang cach str dung GraphPad Prism. Bang 1 duéi day la két qua clia c4c thit nghiém.
Vi du 74: Thir nghiém tang sinh té bao

Doxorubicin duoc mua ctia Sigma Aldrich (D1515). T4t c& cac hop chit duge
pha lodng trong DMSO (Sigma Aldrich, D2650). Thubc thir kha néng sdng ctia té bao
AlamarBlue® duogc mua ctia Thermo Scientific (88952). Thir nghi¢ém tang sinh té bao
CellTiter 96® AQueous One Solution Cell dugc mua ctia Promega. Té bao KM12-luc
duoc léy tir JCRB (National Institute of Health Sciences, Tokyo, Nhét Ban). Chiing dugc
gift trong mdi trudng DMEM (GIB-11965-118) d bd sung huyét thanh phoi bé 10%
(Gibco, 16000-044) va dung dich axit amin khong thiét yéu MEM (Thermo Scientific,
11140-050). Céc t& bao TF-1 duge 14y tir ATCC. Ching dugc gift trong m6i truong
RPMI (GIB-A10491) d& bd sung huyét thanh phéi bé 10% (Gibco, 16000-044), GM-
CSF (Thermo Scientific, 11140-050), va B-NGF (R&D systems). Trypsin/EDTA duoc
mua ctia Gibco (GIB-25300-054, 0,05%). Céc dia 96 16 dugc mua ctia Corning Inc.
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Thir nghi€m tang sinh t& bao

Thtr nghiém téng sinh dugc thyc hién dbi véi cac hop chit héa hoc 1-61 trong
mdi trudong da bd sung FBS 10%, bang cach st dung thudc thir kha niang séng ctia té
bao AlamarBlue® hoic bd kit thir nghiém sy ting sinh té bao CellTiter 96®;AQ1ieous

One Solution Cell. C4c t& bao duoc nudi trong budng G nhiét 6 37°C da dugc lam 4m

chita CO, 5%. D& danh gia hoat tinh chéng ting sinh ciia cac hop chét, cac té bao TF-1
duge diéu chinh sang méi truong khong chita GM-CSF (RPMI, FBS 10%, va penixilin-
streptomyxin 1%) trong 16 gid va duge cy trong cac dia 96 15 v6i mat do 30.000 té
bao/15 véi méi trudng (RPMI, FBS 10%, penixilin-streptomyxin 1% va B-NGF ngudi
10ng/ml). KM12-luc dugc cdy & mét d6 10.000 té bao trong mdi 16 trong dia 96 16. Sau
khi & qua dém, cac phan hop chét pha lodng theo day dugc bd sung vao cac giéng véi
ba mau giéng nhau, va cac té bao dugce cho tiép xtc trong 72 gid. Ndng d6 DMSO cubi
cung dugc didu chinh dén 0,5% trong mdi trudng. Viéc dinh luong su ting trudng cua
t& bao duoc danh gia bing cach sit dung hai loai thue thir. 20ul thubc thir AlamarBlue®
v6i lugng bing 10% thé tich mdi truong dugce bd sung vio mdi 10 va dugc U trong budng
@ nhiét d6 37°C d& dugc 1am Am chira CO» 5% trong 2 gid. Néu khong thi 20ul thude
thir CellTiter 96® duoc bd sung vao mdi 16 va dugc .1’1 trong didu kién gibng nhu didu
kién di mo ta trudc do. S6 liéu duge vé db thi, va céc gia tri GIS0 duge tinh bing cach

sit dung phin mém GraphPad. Bang 1 dudi ddy 1a két qua cta cac thir nghiém.

BANG 1
Hop v ICs0 (nM)
chat £ ‘ - A ; A
, Cau trac S " Thir nghiém trén| Thir nghiém trén
hoa hoe | rh‘;nzg}r’r‘fm cosdtbio | cosdtébao
50 Y (TF-1) (KM12)

F N

ASN-N ) ) ) o . oL o s .
! /q )i <10 <100 <100

|
=N
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Yéu cau bao hd

1. Hop chét c6 cong thire I hoidc mudi cta né:
Cong thuc I

R! 12 vong aryl hodc heteroaryl 6 canh tuy y dugc thé bang mot hogc nhiéu nhém
thé doc 14p dugc chon tir nhém bao gdm halogen, hydroxyl, C1-C4 alkyl mach thang,
C1-C4 alkyl mach nhanh, C1-C4 alkoxy mach thing, va C1-C4 alkoxy mach nhanh; R?
duoc chon tir nhém bao gdm hydro, C1-C4 alkyl mach thing va C1-C4 alkyl mach thing
phin nhanh; X dugc chon tir nhém bao gém -CH;-, -CH,CH:-, -CH20- va -CH(Z)-,
trong d6 Z 1a halogen; va Q duoc chon tir nhém bao gdm -CH=CR*C(O)NR*R’, -C=

r‘"‘Y4
:4" o

CC(O)NR*R®, va e : trong d6 R? 13 hydro hoic halogen, trong d6 -NR* R’ tao thanh
vong di vong c6 tir 4 dén 7 canh hodc khong tao thanh cAu tric vong, vong di vong ndy
1a vong heteroaryl hozc heteroxycloalkyl, trong d6 khi -NR*R’ tao thanh vong di vong
c6 tir 4 dén 7 canh, thi vong di vong c6 tir 4 dén 7 canh nay bao gdm mdt nguyén tir
khac loai thtt hai tity ¥ ngoai nguyén tit nito ciia -NR*R5 va tiy ¥ duoc thé bang mot
hodc nhiéu nhém thé doc 14p dugc chon tir nhém bao g(A)m_ C1-C6 alkyl mach théng, Cl-
C6 alkyl mach nhénh, hydroxyl, axit carboxylic, axit C1-C4 alkyl carboxylic mach thang,
va axit C1-C4 alkyl carboxylic mach nhdnh dugc phan nhénh, trong do khi -NR“R3
khong tao thanh cdu tric vong, thi R* duge chon tir nhém bao gérﬁ hydro, C1-C6 alkyl
mach thang va C1-C6 alkyl mach nhanh, va R’ dugc chon tir nhém bao gdm hydro, C1-
C6 alkyl mach thing tiiy y dugc thé bﬁng it nhat mot flo hodc it nhét mot hydroxyl, Cl1-
C6 alkyl mach nhénh tuy y duoc thé biang it nhit mot flo hoéc it nhat mot hydroxyl, va
C1-C6 xycloalkyl dugc thé tiy y bing it nhat mot flo hoic it nhét mot hydroxyl, trong
d6 m3i Y1, Y2, Y3, va Y* doc lap duge chon tir nhém bao gdm -CH, N, O, S, -CRS, va -
NRS, trong d6 R dugc chon tir nhém bao gdm hydro, C1-C4 alkyl mach thing, C1-C4
alkyl mach nhanh, vong aryl ¢6 5 hodc 6 canh, vong heteroaryl ¢é 5 hodc 6 canh, vong
heteroxycloalkyl c6 tir 3 dén 7 canh, vong xycloalkyl cd tir 3 @n 7 canh, -NHCO- (vong
aryl) va -CH2CO-(vong di vong c6 tu 3 dén 6 canh), hodc
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R! 1a vong phenyl dugc thé bang mdt hodc nhidu nhém thé doe lap dugce chon tir
nhém bao gém flo, metoxy va etoxy; R? 13 H; X duoc chon tir nhém bao gém -CHz-, -
CH,CH>-, -CH,0- va -CH(Z)-, trong d6 Z 1a halogeh; vaQ &uqc chon tr nhém bao gbm

4
'r"'Y

A\

N3

~-CH=CR?C(O)NR“R5, -CECC(O)NRaRS, va v - trong d6 R? 13 H, trong d6 -NR* R’
tao thanh vong di vong c6 tu 4 dén 7 canh hozc khdng tao thanh clu tric vong, vong di
vong nay 1a vong heteroaryl hogc heteroxycloalkyl, trong d6 khi -NR*R® tao thanh vong
di vong cé tir 4 dén 7 canh, thi vong di vong c6 tir 4 dén 7 canh nay bao gém mot nguyén
tir Khéc loai thtr hai tlly y ngoai nguyén tir nito ciia -NR*R’ va tlly y dugc thé bing mét
hodc nhiéu nhém thé doc 1ap duoc chon tir nhom bao gém C1-C6 alkyl mach thing, C1-
C6 alkyl mach nhanh, hydroxyl, axit carboxylic, axit C1-C4 alkyl carboxylic mach thing
va axit C1-C4 alkyl carboxylic mach nhénh, trong d6 khi -NR*R’khong tao thanh céu
trac vong, thi R* duoc chon tir nhém bao gdm hydro, C1-C6 alkyl mach th_éng va Cl-
C6 alkyl mach nhanh, va R® duge chon tir nh6ém bao gdm H, rmetyl, etyl, iso-propyl,
xyclopropyl, z-butyl, metoxyetyl va hydroxyefyl, trong 66 mSi Yl, Y2, Y3, va Y* doce lﬁp
dugc cﬁoh ﬁ‘I nhém bao gdm -CH, N, O, S, -CR®, va -NR®, trong d6 R® dugc chon tir
nhém bao gém hydro, C1-C4 alkyl mach thing, C1-C4 alkyl mach nhénh, vong aryl c6
5 hééc 6 canh; vong hetefoaryi ¢6 5 hoic 6 canh, vong heteroxycloalkyl c6 tir 3 dén 7
canh, vong xycloalkyl c6 tir 3 dén 7 canh, -NHCOi(véng varyl),' va -CH2CO-(vong di
vong c6 tir 3 dén 6 canh), hoge | ' . '
- R! 1a vong pyridin duge thé bér_lg.it nhit mot 'géc duge éhon tur nhém bao I'gck)m
flo ‘Vé metoxy; R? 1a H; X duoc chon tir nhém bao gém -CHa-, -CHzCHz-, -CH;O- va -
CH(Z)-, trong d6 Z 1a halogen; va Q‘dugc chon tir nhém bao gdm -CH=CR3;C(O)NR4R5,

—=Y*
i

Y

-C=CC(O)NR*R, va S 3; trong d6 R? 1a H, trong d6 -NR* R tao thanh vong di vong
¢6 tir 4 dén 7 canh hodc khong tao thanh cAu tric vong, vong di vong 1a vong heteroaryl
hodc heteroxycloalkyl, trong d6 khi -NR*R’ tao thanh vong di vong c6 tir 4 dén 7 canh,
thi vong di vong c6 tir 4 dén 7 canh nay bao gdm mdt nguyén tir khéac loai tht hai tiry y
ngoai nguyén tir nito ctia -NR?R’ va tuy y dugc thé bing mot hoic nhiéu nhém thé doc
lap dwgc chon tir nhém bao gém C1-C6 alkyl mach thing, C1-C6 alkyl mach nhénh,
hydroxyl, axit carboxylic, axit C1-C4 alkyl carboxylic mach thing, va axit C1-C4 alkyl

-194-



28497

carboxylic mach nhanh, trong d6 khi -NR*R® khong tao thanh cau trac vong, thi R* dugce
chon tir nhém bao gdm hydro, C1-C6 alkyl mach thing va C1-C6 alkyl mach nhanh, va
R’ dugc chon tir nhém bao gébm H, metyl, etyl, iso-propyl, xyclopropyl, t-butyl,
metoxyetyl va hydroxyetyl, trong d6 mdi Y', Y2, Y?, va Y* doc lap duoc chon tlr nhém
bao gdm -CH, N, O, S, -CR, va -NRS, trong d6 R® dugc chon tir nhém bao gdm hydro,
C1-C4 alkyl mach thing, C1-C4 alky1 mach nhénh, vong aryl ¢6 5 hodc 6 canh, V(‘)ﬁg
heteroary1 c6 5 hodc 6 canh, vong heteroxycloalkyl co tur 3 dén 7 canh, vong xycloalkyl
o tir 3 dén 7 canh, -NHCO-(vong aryl), va -CH2CO-(V6ng di vong c6 tir 3 dén 6 canh),

hodc

hop chét ¢ cong thirc I nay 1a (R,E)-4-(3-(5-(2-(2,5-diflophenyl) pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-yl)acryloyl)piperazin-2-on (Hop chit hoa hoc 51) hogic
(B)-3-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1-(3-
(2-hydroxypropan-2-yl)piperazin-1-yi)prop-2-en-1-on (Hop chét héa hoc 52).

2. Hop chét theo diém 1, trong d6 R! 1a vong phenyl dugc thé bang mét hozc nhidu
nhém thé doc 14p duoc chon tir nhém bao gdm flo, metoxy va etoxy, trong d6 R? va R?
1a H, trong d6 R’ dugc chon tir nhém bao gdm H, metyl, etyl, iso-propyl, xyclopropyl,
t-butyl, metoxyetyl va hydroxyetyl.

3. ‘Hop chit theo diém 1, trong d6 R! 14 vong pyridin dugc thé bang it nhit mot gbe
duge chon tir nhém bao gdm flo va metoxy, trong d6 R? va R? 1a H, trong d6 R® dugc
chon tir nhém bao gdbm H, metyl, etyl, iso-propyl, xyclopropyl, z-butyl, metoxyetyl va
hydroxyetyl.

4. Hop chét theo diém 1, trong d6 khi -NR*R’ khéng tao thanh cAu tric vong, thi R*
duoc chon tir nhém bao gdm hydro, C1-C6 alkyl mach thing va C1-C6 alkyl mach
nhanh, va RS dugc chon tir nhém bao gdm C1-C6 floalkyl mach thing, C1-C6 floalkyl
mach nhanh, C1-C6 difloalkyl mach thﬁng, C1-Cé6 difloalkyl mach nhanh, C1-C6
trifloalkyl mach thiang, C1-C6 trifloalkyl mach nhanh, C1-C6 hyroxylalkyl mach thing,
C1-C6 hyroxylalkyl mach nhanh, C2-C6 difloalkyl mach thing, va C2-C6 difloalkyl
mach nhénh.

5. Hop chét theo diém 1, trong d6 -NR*R tao thanh vong di vong c6 tir 4 dén 7 canh
1a vong heteroxycloalkyl tir 4 d&n 7 canh.

6. Hop cht theo diém 1, trong d6 khi -NR*R®tao thanh vong di vong c6 tir 4 dén 7

-195-



28497

canh, thi nguyén tir khac loai thht hai trong vong di vong c¢6 tir 4 dén 7 canh nay dugc
chon tir nhém bao gdm nito, oxy va luu huynh.

7. Hop chét theo diém 1, trong d6 hop chét c¢6 cong thirc T 1a hop chit c6 cong thite
II:

Cong thuc II .

8. Hop chét theo diém 1, trong d6 hop chét c¢6 cong thire I 13 hop chét ¢6 cong thirc

I11:
R! R? f\N/N\
84 ~ ~

N N
— { X4
Y\\ ///Y3
Y2
Cong thuec II1 »

9. Hop chét theo diém 1, trong d6 hop chét ¢6 cong thirc 113 hop chét c¢6 cong thirc

Iv:
R! R? ~ N/N\
S S

/’N N
X \\
R%\©
R4
Cong thuac IV,

10.  Hop chét theo didm 1, trong d6 hop chét c6 cdong thic I duge chon tir nhém bao
gdm cac hop chit hoa hoc tir 1 dén 10 dudi day:
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0

F N \N)§ii
=N
O>7111

Hop chit héa hoc 1

E
-N
\

L)
F N \N)Qii
=N
s>;r\'1
Hop chét hoa hoc 2

F
-N
\

L

F N \NJ§§\
g

Hop chit héa hoc 3

F

-N
N

L
F N \N/‘i
=N
e
Hop chit héa hoc 4

F

o

~ =~

F N NJ\ﬁ
o N

%

Hop chit héa hoc 5
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F
o
F N \N/‘i
SI:E
Hop chéit héa hoc 6
F

-N
\

J @
S S
F N N)\f\
=N
oy,

Hop chét hoa hoc 7
F
Jou
F N \NJ§§\
$N

b

Hop chét hoa hoc 8

F

-N
A\

2\
~ =~
F N N
=N
X

Hop chat hoa hoc 9
F
N
LR
XN =
F NN
<N

he

Hop chit héa hoc 10«
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11.  Hop chét theo didm 1, trong d6 hop chét c6 cong thirc I duge chon tir nhém bao
gdm céc hop chit hoa hoc tir 11 dén 20 dudi day:

CM

Hop chét hoa hoc 11

fﬂ o
7

Hop chét hoa hoc 12

F

-N

i/
N A Z>N \
_ < e
N N
' =N

S

by

Hop chit hoa hoc 13
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Hop chit héa hoc 15

Hop chit héa hoc 17

F
2 o
i3 A
geap
70
N
LR
K/NH

Hop chit héa hoc 18
F
O o
F .’,' N \N —~
o
(2
R

Hop chat héa hoc 19

IZ -

F

-N
N

]

N

N\
NH

=

=

Hop chit héa hoc 20
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12.  Hop chét theo diém 1, trong d6 hop chét ¢4 cong thirc I duge chon tir nhém bao
gdm céc hop chit hoa hoc tir 21 dén 30 dudi day:

F
-N
2 L0
I S ~
F QN N
78
N
NANH

Hop chit hoa hoc 21
F
0 o
Fn \N)i
W
O
Hop chat héa hoc 22
F
jo's
Y \N/gf\
s
S
(w
Hop chit hoa hoc 23
F
,N\

Hop chit hoa hoc 24

S

T

Hop chit hoa hoc 25

F ' ’
Sfesl
e

SRS
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-N
\

5,

o}
F %N

Hop chit héa hoc 26
F
o
F NN
=N
o |
F IN
/
Hop chét hoa hoc 27
F
7\
N . . N’N\
MeO N/El\l\)i
=N
Hop chét héa hoc 28
F

|/
N
F 7NN

NS =

N
/0

—

Hop chit héa hoc 29

F
-N
S04s
N
“"N” N
=~

\N’O '
Hop chit héa hoc 30,

13.  Hop chét theo diém 1, trong d6 hop chét c6 cong thirc I duge chon tir nhém bao
¢dm céc hop chit hoa hoc tir 31 dén 40 dudi day:
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Hop chit hoa hoc 31

F
-N
ALK
NS =
N °N
=N
H
N>7"“

Hop chét hoa hoc 32

F
T
Fos f\N\
N
o
_ P
\N/N
Ch

Hop chit hoa hoc 33

F

/©/ NN

Foo= Y

N‘NTN
Cr

Hop chit héa hoc 34

F
F7oz f” )
= o
o
N
N-N
1

Hop chit hoa hoc 35
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N’N
&

Hop chit hoa hoc 36

,N\/IL

NH

Hop chét héa hoc 37

Hop chéit héa hoc 40.

14. Hop chét theo diém 1, trong d6 hop chét c6 cong thirc I duge chon tir nhom bao
gdm cac hop chét héa hoc tir 41 dén 50 dudi day:
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-N

L0

N e
NH
(.

o)

Hop chit hoa hoc 41

F

~N
N\

f\N

S A
—
;H\

0

Hop chét hoa hoc 42

F

=z N’N\
N ~
N

F N
g NH
Hop chit hoa hoc 43
F
fos
F N \N)Qg\
o )NHP
Hop chét hoa hoc 44
F
o
F NN
N/
.0 \
Hop chit hoa hoc 45

F
-N
o
NS =
F N~ N
—— O\
N/\/
0" H
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Hop chit hoa hoc 46

.
/j\ fw‘“\
0 NQ\OH

" Hop chét héa hoc 47

F

Hop chit hoa hoc 48

o fN,N

ey
Hop chit hoa hoc 49

F

)N;N(%

Hop chét héa hoc 50 -

\\/NH

15.  Hop chit theo diém 1, trong d6 hop chét c6 cong thiic I duge chon tir nhém bao
gdm céc hop chat héa hoc tir 51 dén 61 dudi day:
F

LN&}

ng chét hoa hoc 51

\\/NH
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T oy

o3 3
AN A
o
\/\?LOH
N

Hop chét hoa hoc 52

F

/Q/ fN’N

FFo= )
N\

0 \\/N\

Hop chit hoa hoc 53

N s
Hop chit héa hoc 54

F

T
oz fN\
AN

g
Hop chit hoa hoc 55

F

Q "
szN\
= o s
e
N NH
o\

Hop chit héa hoc 56

F ]
@/\—N
PSS
o

N
N or

Hop chét héa hoc 57
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F

. *%&

Hop chéit héa hoc 58

F

-N
N \
S

Hop chét héa hoc 59

F
-N
O o
/= S A
F@N
N OH
ST

Hop chét hoa hoc 60

F
F 7NN
gf .
W\
N

o] \\/0
Hop chit hoa hoc 61 .

16.  Hop chét theo diém 1, trong d6 mudi dugc chon tlir nhém bao gdm axetat, benzoat,
besylat, bitatrat, bromua, cacbonat, clorua, edetat, edisylat, estolat, fumarat, gluxeptat,
gluconat, hydrobromua, hydroclorua, iodua, lactat, lactobionat, malat, maleat, mandelat,
mesylat, metyl bromua, metyl sulfat, mucat, napsylat, nitrat, oxalat, pamoat, phosphat,

diphosphat, salixylat, disalixylat, stearat, suxinat, sulfat, tatrat, tosylat, trietiodua,

trifloaxetat va valerat.
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