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(57) Sang ché dé cap dén hop chat pyrimidin ngung tu c6 hoat tinh trc ché duoc sip xép lai

trong qué trinh chuyén nap (RET). Sang ché con d& cap dén dugc phdm ma 1a hitu ich dé

phong ngira va/hodc diéu tri cac bénh lién quan dén RET, cu thé 13 ung thu, dua trén hoat

tinh e ché RET. Sang ché dé cap dén hop chét c6 cong thirc (I):

NH2 NH

R
trong d6 A, R?, va X la nhu dugce dinh nghia trong ban mo ta;
hodc muoi ctia n6. Sang ché cling dé cap dén thuoc chong khoi u va thuoc trec ché RET.
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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén hop chét pyrimidin ngung tu méi c6 hoat tinh trc ché
RET (rearranged during transfection tyrosine kinase — tyrosin kinaza dugc sap xép lai
trong qué trinh chuyén nap) hodc mubi cia no, va dugc pham chira hop chit hoic
mubi nay.
Tinh trang k§ thuit cia sang ché

Céc protein kinaza khéc nhau co trong co thé va dugc biét 12 tham gia vao mot
loat c4c qué trinh diéu hoa chirc nang. RET Ia thy thé tyrosin kinaza ma duoc xé4c dinh
12 mot trong nhiing tién gen gay ung thu. RET lién két voi yéu t6 dinh dudng than kinh
c¢6 ngudn gbc tir dong t& bao than kinh dém (the glial cell line-derived neurotrophic
factor (GDNF)) va thu thé GDNF dé tao thanh phtrc hop, diu nay cho phép RET thuc
hién céc chtc ning sinh 1y thong qua tin hiéu hoa sy phosphoryl héa ndi bao (tai liéu
phi patent 1). Mgt nghién ctru bao cao rang trong cac mod thong thuong, RET gép phan
vao su phat trién than va sy phat trién than kinh trong doi séng thai nhi (tai liéu phi
patent 2). Mot s6 nghién ctru chi ra ring trong cic bénh ung thu, nhu ung thu phéi,
ung thu tuyén giap, ung thu va, ung thu tuyén tuy, va ung thu tién liét tuyén, su di
chuyén, dot bién va bidu hién qua muec cia RET lam gia ting su hoat héa cia nd, tir do
g6p phén vao su tang trudng t€ bao, sy hinh thanh khdi u, hoic xdm nhap mo (tai liéu
phi patent 3, 4, 5, 6, 7 va 8). Ngoai ra, RET dugc biét 1a yéu td tién lugng ung thu yéu,
nhu d4 duoc chi ra trong mot sd bao céo rang su di chuyén cia RET va murc hoat hoa
gia ting clia né ciing twong quan nghich voi tién lugng trong bénh ung thu (tai liéu phi

patent 9, 10, 11 va 12).

Do d6, chét trc ché c6 kha nang tc ché hoat tinh RET duoc cho 1a hitu ich lam
tdc nhan diéu tri cac bénh lién quan dén cac duong truyén tin hiéu RET gia tang bét
thuong.

Vi du, dbi véi cac bénh ung thu bao gém di chuyén, dot bién va biéu hién qua

muc RET, viée st dung thudc c6 kha nang trc ché ddc hiéu RET duoc ky vong s€ ngan
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chin mdt cach manh mé& va chon loc sy tdng sinh cac t€ bao ung thu va gép phén vao
viée diéu tri, kéo dai cudc song va cai thién chat luong cudc song ctia cdc bénh nhén

ung thu.

PP1 duoc biét 1a cac hop chét ¢6 hoat tinh trc ché RET nhu viy (tai liéu phi
patent 13). Trong PP1, nhoém p-tolyl lién két voi khung pyrimidin vong ngung tu. PP1
duoc biét 1a biéu hién hoat tinh e ché cao ddi vai khong chi RET ma con dbi véi Sre
(tai liéu phi patent 14), c-Kit, Ber-Abl (tai liéu phi patent 15 va 16), va khac ntra. Vi dy,
v6i céc tac dung phu, su te ché Src ¢6 thé din dén sy hinh thanh xuong gia ting bét
thuong, va su tc ché Lck 6 thé ngan chin cac té bao T (tai liéu phi patent 17 va 18).
Do céc chét Grc ché nhidu kinaza khong chi rc ché RET ma con Gic ché ca cac duong
truyén tin hiéu khac nhau lam e ché sy tang truong té bao va cac chirc ning khac nén
cac chat (rc ché nay gdy ra lo ngai vé céc tac dung phu khéc nhau c6 thé ¢6, céc tac
dung phu nay c6 thé yéu cau phai giam lidu va/hodc nghi thube, din dén hoat tinh trc
ché RET khong du. Tir quan diém giam tac dung phu, c4c chét trc ché RET ma c6 hoat
tinh e ché cao d6i véi RET c6 hoat tinh trc ché thép dbi véi cac kinaza khac 1a duoc

mong dgi.

Tai liéu phi patent 19 va tai li¢u patent 1 boc 10 chét c¢6 khung pyrimidin
ngung tu ma ciu tric vong gén vao d6 thong qua lién két amit. Hop chét nay dugc mo

ta la ¢6 hoat tinh rc ché kinaza Aurora.

Tai lidu patent 2 boc 16 dan xuét pyrolopyrimidin ma trc ché chon loc Tie-2,

TrkA, va céc thanh vién TrkB ho cua nd.

Tai li€u patent 3 boc 10 dan xudt pyrolopyrimidin ma tc ché chon loc Tie-2 va

cac thanh vién ho cta nd.

Tai liéu patent 4 boc 16 dan xudt pyrolopyrimidin ma 13 tdc nhan diéu bién
kénh kali.

Tai liéu patent 5 boc 16 dan xuét pyrolopyrimidin ma c6 tac dung diéu tri bénh
déi thdo dudng.

Tai li€u patent 6 va 7 boc 10 hop chét xyclopentan duoc thé di vong ma trc ché
kinaza adenosin.

Tai lidu patent 8 bdc 16 dan xuit pyrolopyrimidin ma c6 nhém vinyl hodc
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nhom etynyl.

Tai liéu patent 9 boc 16 din xuit pyrimidin ngung tu ma c6 hoat tinh trc ché

BTK.

Tuy nhién, khong c6 tai liéu patent nao néu trén bdc 10 cu thé hodc tham chi dé
xuét hop chét tre ché RET c6 khung pyrimidin ngung tu ma chira nhém amino & vi tri

s6 4 va vong gin vao thong qua lién két amit.
Danh sé4ch trich dan

Tai liéu patent

Tai liéu patent 1: WO2007/067781 Pamphlet
Tai liéu patent 2: W02004056830A1 Pamphlet
Tai liéu patent 3: W02005047289A1 Pamphlet
Tai liéu patent 4: WO2011018894A1 Pamphlet
Tai liéu patent 5: WO2015078417A1 Pamphlet
Tai liéu patent 6: U.S. Patent No. 5665721

Tai liéu patent 7: WO9640686A1 Pamphlet
Tai liéu patent 8: WO2014184069A1 Pamphlet
Tai liéu patent 9: WO2015022926A1 Pamphlet
Tai liéu phi patent

Tai liéu phi patent 1: Lois M. Mulligan, Nature Rev., 14(3): pp. 173-186, (2014)

Tai liéu phi patent 2: Carlos F. Ibanez, Cold Spring Harb Perspect Biol., 5(2): pp. 1-10,
(2013)
Tai liéu phi patent 3: Takashi Kohno, Nature Med., 18(3): pp. 375-377, (2012)

Tai liéu phi patent 4: Massimo Santoro, Eur J Endocrinol., 155: pp. 645-653, (2006)

Tai liéu phi patent 5: Marjan Zarif Yeganeh, Asian Pac J Cancer Prev., 16(6): pp. 2107-
2117, (2015)

Tai liéu phi patent 6: Albana Gattelli, EMBO Mol Med., 5: pp. 1335-1350, (2013)
Tai lidu phi patent 7: Yoshinori Ito, Surgery, 138: pp. 788-794, (2005)
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Tai liéu phi patent 8: Dawn M. Dawson, J Natl Cancer Inst., 90: pp. 519-523, (1998)
Tai liéu phi patent 9: Weijing Cai, Cancer, 119: pp. 1486-1494, (2013)

Tai liéu phi patent 10: Rossella Elisei, J Clin Endocrinol Metab., 93(3): pp. 682-687,
(2008)

Tai liéu phi patent 11: Albana Gattelli, EMBO Mol Med., 5: pp. 1335-1350, (2013)
Tai liéu phi patent 12: Q Zeng, J. Int. Med. Res., 36: pp. 656-664, (2008)

Tai liéu phi patent 13: Francesca Carlomagno, Cancer Res., 62(4): pp. 1077-1082,
(2002)

Tai liéu phi patent 14: Johannes Waltenberger, Circ Res., 85(1): pp. 12-22, (1999)
Tai liéu phi patent 15: Louise Tatton, ] Biol Chem., 278(7): pp. 4847-4853, (2003)
Tai liéu phi patent 16: Markus Warmuth, Blood. 101(2): pp. 664-672, (2003)

Tai lidu phi patent 17: Carolyn Lowe, Proc Natl Acad Sci USA, 90(10): pp. 4485-9,
(1993)

Tai lidu phi patent 18: Thierry Molina, Nature, 357(6374): pp. 161-4, (1992)

Tai liéu phi patent 19: McClellan WJ, Bioorganic & Medicinal Chemistry Letters 21:
pp. 5620-5624 (2011)

Tai liéu phi patent 20: Front Oncol. 2015 Dec 21; 5:278

Tai liéu phi patent 21: Nature Reviews Clinical Oncology, vol. 9, no. 2, pp. 98-109,
2012
Ban chit ky thuit ciia sang ché
Vén dé ky thuat dugc giai quyét boi sdng ché

Muc dich cta sang ché 1a d& xuét hop chit méi hoic mudi cia n6é ma e ché
manh va chon loc RET, va duoc phém bao gém no.
Cach thuc giai quyét van dé

Céc tac gia sang ché tién hanh nghién ctru chuyén séu dé dat dugc muc dich
néu trén, va tir d6 phat hién ra rang nhom hop chét c6 cong thire (I) va (I') dudi déy
thé hién hoat tinh trc ché t6t ddi véi tinh chon loc RET va kinaza, va 1a hitu ich lam

duoc phém dé diéu tri cac bénh lién quan dén RET, nhu cac khdi u 4c tinh. Tir do,
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hoan thanh sang ché.

Cu thé, sang ché dé xuit hop chét c6 cong thirc (I) duéi day hodc mudi ctia né:

N

NH, "
N7 SN
L/ 2
N N

R? (1)

trong do trong cong thirc (I), A la:

Al A2

trong do R! 1a:

halogen,

Xyano,

nitro,

C1-C6 alky! duoc thé hoic khong duge thé,
C1-C6 alkoxy duogc thé hodc khong duogc thé,
C2-C6 alkenyl dugc thé hoic khong duoc thé,
C2-C6 alkynyl duogc thé hodc khong dugc thé,
amino dugc thé hodc khong duoc thé, hoic

nhém di vong khdng no don vong hodc da vong ¢o6 4 dén 10 canh duoc thé hodc khong

duoc thé chira tir 1 dén 3 nguyén tir khic loai gidng nhau hodc khac nhau dugc chon tir
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nito, oxy, va luu huynh,

Y 1a N hoac CH, va

n 12 s6 nguyén tir 0 dén 2,

trong d6 néu n 14 2 thi hai nhém R! ¢6 thé 1a giéng nhau hoic khéc nhau;

trong cong thuc A2, nhom:

cung v6i phenyl hodc pyridinyl ma nhom nay gin vao tao thanh C8-C14 hydrocacbon
thom da vong hozic nhom di vong khong no da vong ¢6 tir 8 dén 14 canh chtra tir 1 dén
3 nguyén t&r khac loai gidng nhau hoic khac nhau dugce chon tir nito, oxy, va luu
huynh;

R? la:

C3-C10 alky! duge thé hoic khong duge thé,

C3-C7 xycloalkyl dugc thé hodc khong dugc thé,

C4-C12 xycloalkyl lién két cAu dugc thé hoac khong duoc thé,

C2-C6 alkenyl dugc thé hodc khong duge thé,

C3-C7 xycloalkenyl duoc thé hoac khong dugc thé, hoic

nhém di vong no don vong hodc da vong co6 4 dén 10 canh dugc thé hoic khong duoc
thé chira tir 1 dén 3 nguyén tt khac loai giéng nhau hodc khac nhau dugc chon tir nito,
oxy va luu huynh,

véi didu kién néu mdi nhom duoc thé hién bang R? c¢6 phn tir thé thi phan tir thé nay
khong phai 1a nhém di vong no dugce thé hodc khong dugc thé ma c6 thé c6 it nhat mot
nguyén tir khéc loai gibng nhau hozc khéc nhau dugc chon tir oxy va luu huynh, va c6
it nhdt mot nguyén i nito; va

X la:

N hodc

CR3, trong do6 R® 1a:
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hydro,

halogen,

Xyano,

nitro,

C1-C6 alkyl dugce thé hodc khong duoc thé,
C1-C6 alkoxy dugc thé hoac khong dugc thé,
C1-C6 alkylthio dugc thé hodc khong dugc thé,
C3-C7 xycloalkyl duoc thé hodc khong duge thé,
C2-C6 alkenyl dugc thé hoic khong dugc thé,
C2-C6 alkynyl duoc thé hoic khong dugce thé,
amino dugc thé hoic khong duoc thé,

carbamoyl dugc thé hoic khong duge thé,
C6-C14 hydrocacbon thom dugc thé hodc khong duoc thé, hodc

nhém di vong no hodc khong no don vong hodc da vong co tur 4 dén 10 canh
duoc thé hodc khong duoc thé chta tr 1 dén 3 nguyén tir khac loai giéng nhau hodc

khac nhau duoc chon tir nito, oxy va luu huynh.

Séng ché con dé xuat hop chat c6 cong thue (I”) dudi day hodc mudi cua no:

(1)

trong d6 trong cdng thtre (I”), A 1a:
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’R%)ﬁ g
/ % [y

e Y

Al A2
trong do R! 1a:
halogen,
Xyano,
nitro,
C1-C6 alkyl duoc thé hoic khong dugc thé,
C1-C6 alkoxy dugc thé hodc khong duoc thé,
C2-C6 alkenyl dugc thé hoic khong dugce thé,
C2-C6 alkyny! duoc thé hozc khong duge thé,
amino dugc thé hoic khong duogc thé, hoac

nhém di vong khong no don vong hodc da vong co tir 4 dén 10 canh duoc thé hoic
khong dugc thé chira tir 1 dén 3 nguyén tit khac loai gibng nhau hodc khac nhau dugc

chon tr nito, oxy, va luu huynh,

Y 1a N hodc CH, va

n 1a s6 nguyén tir 0 dén 2,

trong d6 khi n 1a 2 thi hai nhom R ¢6 thé 13 gidng nhau hoic khac nhau;

trong cong thuc A2, nhom:

cung voi phenyl hodc pyridinyl ma nhom nay gén vao tao thanh C8-C14 hydrocacbon
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thom da vong ho#ic nhom di vong khong no da vong cd tir 8 dén 14 canh chira tir 1 dén
3 nguyén t& khéac loai gidng nhau hoic khic nhau dugc chon tir nito, oxy, va luu

huynh;

R? [a:

C3-C10 alkyl dugc thé hodc khong dugrc thé,

C3-C4 xycloalkyl duoc thé hoic khong duge thé,

C4-C12 xycloalkyl lién két cdu duge thé hoic khong dugc thé,
C2-C6 alkenyl duogc thé hodc khong duge thé,

C3-C4 xycloalkenyl dugc thé hodc khong duoc thé, hogc

nhém di vong no don vong hodc da vong co tr 4 dén 10 canh duoc thé hoic khong
duoc thé chira tir 1 dén 3 nguyén ti khéc loai gidng nhau hoic khac nhau dugc chon tir
nito, oxy, va luu huynh,

v6i diéu kién néu mdi nhom duoge thé hién bang R? c6 phén ttr thé thi ph?m tir thé nay
khong phai 1a nhém di vong no dugc thé hoic khong dugc thé ma c6 thé c6 it nhat mot

nguyén tt khéc loai gidng nhau hogc khac nhau va co it nhét mot nguyén tir nito; va

X la:

CR3, trong d6 R3 1a:
hydro,
halogen,
Xyano,
nitro,

C1-C6 alkyl dugce thé hogic khong duge thé,

C1-C6 alkoxy dugc thé hodc khong duge thé,

C1-C6 alkylthio dugc thé hodc khong duoc thé,

C3-C7 xycloalkyl dugc thé hodc khong dugc thé,

C2-C6 alkenyl dugc thé hoac khong dugc thé,

C2-C6 alkynyl duoc thé hoic khong duge thé,
-10-
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amino dugc thé hoic khong duge thé,
carbamoyl dugc thé hoic khong duoc thé,

C6-Cl4hydrocacbon thom dugc thé hodc khong duoc thé, hoic nhom di vong
no hoic khong no don vong hodc da vong co tur 4 dén 10 canh duoc thé hodc khong
duoc thé chta tir 1 dén 3 nguyén tit khéc loai gidng nhau hodc khac nhau dugc chon tir

nito, oxy, va luu huynh.

Séng ché con d& xuét viée sir dung thude, nhu chat tc ché RET, duoc phim,
va tac nhan chdng khéi u, tt ca trong s6 chiing déu bao gbm hop chét ¢6 cong thirc (1)
hoac (I’) néu trén hodc mudi ctia no.

Hiéu qua clia sang ché

Sang ché dé xudt hop chat méi c6 cong thire (I) hodc (I") néu trén hodc mudi
cia né, ca hai hop chét nay déu hiru ich lam cac chét wrc ché RET.

Céc hop chat hoic cic mudi cia n6 theo sang ché duge phét hién thdy rang thé
hién hoat tinh ¢ ché tbt dbi voi RET va kinaza mot cach chon loc. Do d6, cac hop
chit hoiic cac mudi cua no theo sang ché khong gy céc tac dung phu ma co thé gy ra
do (rc ché, vi du, Src, Lck, Aurora B, EGFR, va céc kinaza tuong ty ngoai RET, va la
hitu ich lam tdc nhin phong nglra va/hodc diéu tri cac bénh lién quan dén RET (vi du,
ung thu).
Mo ta vén tit cac hinh vé
Fig. 1 minh hoa su thay dbi thé tich khdi u twong ddi quan sit dugc theo thoi gian
trong vi du thtr nghiém 10.
Fig. 2 minh hoa su thay dbi thé tich khéi u twong dbi quan sat duge theo thoi gian
trong vi du tht nghiém 10.
Fig. 3 minh hoa sy thay dbi trong lwong co thé trung binh quan sat duoc theo thoi gian
trong vi du thtr nghiém 10.
Fig. 4 minh hoa sy thay dbi trong luong co thé trung binh quan sat dugc theo thoi gian
trong vi du thtr nghiém 10.
MG ta chi tiét sang ché

Céc hop chét theo sdng ché c6 cong thire (I) va (I") néu trén 1a cac hop chit c6
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khung pyrimidin ngung tu ¢6 nhém amino & Vi tri sb 4 cta no, v6i vong benzen, vong
pyridin, hodc vong ngung tu chira vong benzen hodc vong pyridin, thong qua lién két
amit, va 1a cac hop chit méi ma khong duge boc 10 & tai ligu bét ky nao trong sd cac
tai liéu trudc dé néu trén.

Trong sang ché, * thé hién vi tri lién két, trir khi ¢6 quy dinh khac. Vi du, khi
A trong cong thire (I) hodc (I’) 1a A1 dudi déy:

(RM)n
%

Y
Al

thi Thi A1 duoc lién két v6i nhom carbamoyl trong cong thire (I) hodc (I) & vi tri duge

thé hién bang ky tu *.

Theo sang ché, nhom:

néu trén con duoc goi don gian 1a nhom B hodc goc B.

Theo sang ché, vi tri sau day:

trong d6 nhom B va Y 1a nhu duoc dinh nghia ¢ trén,

cta cong thirc A2 dudi day:
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trong 6 nhém B, Y, va R! 14 nhu dugc dinh nghia & trén,

1a C8-C14 hydrocacbon thom da vong chtra vong benzen (Y 1a CH) hodc vong pyridin
(Y 1a N) c6 cong thtrc dudi day:

/ N

—

hoic nhom di vong khong no da vong ¢o tir 8 dén 14 canh chira tir 1 dén 3 nguyén t
khéc loai gibng nhau hoic khéc nhau dugc chon tir nito, oxy, va luu huynh. Noi cach

khéc, trong A2, nhdm sau day:

biéu thi vong c6 tir 0 dén 2 nguyén tir nito, nguyén tir oxy hodc nguyén tt luu huynh
lam nguyén tir khac loai. Nhém B, cung vé6i phenyl hodc pyridinyl, tao thanh nhém di
vong khong no da vong cé tur 8 dén 14 canh hodc C8-C14 hydrocacbon thom da vong,
chira tir 1 dén 3 nguyén tir khac loai gidng nhau hoic khac nhau dugc chon tlr nito, oxy,

va luu huynh.

Theo sang ché, trir khi c¢6 quy dinh khéc, cac vi du vé “phén tir thé” gdm c6
doteri, halogen, hydroxy, xyano, nitro, alkyl, halogenoalkyl, hydroxyalkyl, alkoxy,
alkoxyalkyl, xycloalkyl, xycloalkyl-alkyl, xycloalkyl lién két cau, aralkyl, alkenyl,
xycloalkenyl, alkynyl, halogenoalkoxy, xycloalkoxy, xycloalkyl-alkoxy, aralkyloxy,
alkylthio, xycloalkyl-alkylthio, amino, mono- hodc dialkylamino, xycloalkylamino,
xycloalkyl-alkylamino, aralkylamino, aromatic hydrocacbon amino, axylamino,
alkoxycacbonylamino, aralkyloxycacbonylamino, axyl, axyloxy, alkylsilyloxy, oxo,

carboxyl, alkoxycacbonyl, aralkyloxycacbonyl, carbamoyl, nhom di vong duogc thé
-13-
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hodc khong duoc thé, hydrocacbon thom, oxy di vong no, oxy di vong khong no, v.v.
Khi phan tir thé liét ké néu trén c6 mt, s lugng cta n6 thuong 1a 1, 2 hodc 3.
Theo sang ché, céac vi du vé “halogen” gém c6 flo, clo, brom, va iot.

Theo sang ché, “alkyl” d& cap dén hydrocacbon no mach nhanh hogdc mach
thdng. Cac vi du gbém c6 metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, 1-metylpropyl, n-pentyl, isopentyl, tert-pentyl, pentan-3-yl, n-hexyl, 1,1-
dimetylpropyl, 1,1,2,2-tetrametyletyl, n-heptyl, 1,1,2,2-tetrametylpropyl, n-octyl, n-
nonyl, n-decyl, v.v.; va cu thé gdm c6 C1-C10 alkyl, C3-C10 alkyl, C1-C6 alkyl, Cl1-
C4 alkyl, C3-C8 alkyl, C3-C6 alkyl, v.v.

Theo sang ché, “halogenoalkyl” d& cap dén alkyl duoc dé cap néu trén c6 mot
hodic nhiéu (vi dy, tir 1 dén 10, tir 1 dén 7 hosc tir 1 dén 5) nguyén tir khac loai duge dé
cap néu trén. Céc vi du gdm c6 flometyl, diflometyl, triflometyl, triclometyl, floetyl,
1,1,1-trifloetyl, monoflo-n-propyl, perflo-n-propyl, perfloisopropyl, monoflo-n-butyl,
monoflo-n-pentyl, monoflo-n-hexyl, v.v.; va cu thé gdbm c6 halogeno C1-C6 alkyl,

halogeno C1-C4 alkyl, v.v.

Theo sang ché, “hydroxyalkyl” d& cap dén alkyl duoc dé cap néu trén c6 mot
hodc nhiéu (vi dy, to 1 dén 5, tir 1 dé 3, hodc 1) nhém hydroxy. Céac vi du gém cod
hydroxymetyl, hydroxyetyl (1-hydroxyetyl hodc 2-hydroxyetyl), hydroxypropyl,
hydroxybutyl, hydroxypentyl, hydroxyhexyl, v.v.; va cu thé gdm c6 hydroxy C1-C6
alkyl, hydroxy C1-C4 alkyl, v.v.

Theo sang ché, “alkoxy” d& cép dén oxy ma alkyl dugc dé cap néu trén gin
vao. Céc vi du gdm c6 metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
tert-butoxy, n-pentyloxy, isopentyloxy, n-hexyloxy, v.v.; va cu thé gébm co6 C1-C6

alkoxy, C1-C4 alkoxy, v.v.

Theo sang ché, “alkoxyalkyl” dé cap dén alkyl dugc dé cap néu trén ma co
mdt hodc nhidu (vi du, tir 1 dén 5, tbt hon 1a tir 1 dén 3, va tdt hon ntta 1a 1) nhém
alkoxy duogc dé cap néu trén. Cic vi du gdm c6 metoxymetyl, etoxymetyl, n-
propoxymetyl, n-butoxymetyl, 2-metoxyetyl, 1-metoxy-n-propyl, 3-metoxy-n-propyl,
2-etoxy-n-butyl, 4-metoxy-n-butyl, 5-metoxy-n-pentyl, 6-metoxy-n-hexyl, v.v.; va cu

thé gdm c6 C1-C4 alkoxy C1-C6 alkyl, C1-C4 alkoxy C1-C4 alkyl, v.v.
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Theo sang ché, “xycloalkyl” d& cap dén hydrocacbon no don vong hodc da
vong (vi du hai vong hodc ba vong). Céc vi du gdm c6 xycloalkyl don vong, nhu
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xycloheptyl; xycloalkyl da vong,
nhu spiro[3,3]heptyl, spiro[3.4]octyl, va dispiro[5.1.78.28]heptadexanyl; va cu thé gdbm
c6 C3-C7 xycloalkyl, C3-C5 xycloalkyl, v.v. Theo sang ché, “xycloalkyl” can dugc
xéc dinh mot cach doc 1ap tir “xycloalkyl lién két cau” duge mo ta dudi ddy. Do do,

theo sang ché, “xycloalkyl lién két cau” duoc loai trir khoi “xycloalkyl.”

Theo sang ché, “xycloalkyl-alkyl” dé cap dén alkyl duoc dé cap néu trén co
mot hodc nhiéu (vi du, tu 1 dén 3, va t6t hon 1a 1) nhém xycloalkyl dugc dé cap néu
trén. Cac vi du gdm c6 xyclopropylmetyl, xyclobutylmetyl, xyclopentylmetyl,
xyclohexylmetyl, xycloheptylmetyl, v.v.; va cu thé gdm c6 C1-C10 alkyl dugc thé C3-
C7 xycloalkyl, C1-C6 alkyl dugc thé C3-C7 xycloalkyl, v.v.

Theo sang ché, “xycloalkyl lién két cAu” d& cap dén hydrocacbon no da vong
(vi du, 2 vong hodc 3 vong) trong do it nhét 2 (vi du, 2 hodc 3) vong hydrocacbon no
c6 it nhit 2 nguyén t& cacbon chia sé voi vong lién k& Céac vi du gbébm c6
bixyclo[1.1.0]butyl  (bixyclo[1.1.0]butan-1-yl ~ hodc bixyclo[1.1.0]butan-2-yl),
bixyclo[1.1.1]pentyl (bixyclo[1.1.1]pentan-1-yl  hodc bixyclo[1.1.1]pentan-2-yl),
bixyclo[3.1.0]hexy]l (bixyclo[3.1.0]hexan-1-yl, bixyclo[3.1.0]hexan-2-yl,
bixyclo[3.1.0Jhexan-3-yl, hodc  bixyclo[3.1.0]hexan-6-yl), bixyclo[2.2.1]heptyl
(bixyclo[2.2.1]heptan-1-yl, bixyclo[2.2.1]heptan-2-yl, hodc bixyclo[2.2.1]heptan-7-yl),
bixyclo[3.1.1]heptyl (bixyclo[3.1.1]heptan-1-yl, bixyclo[3.1.1]heptan-2-yl,
bixyclo[3.1.1]heptan-3-yl, hodc  bixyclo[3.1.1]heptan-6-yl), bixyclo[4.4.0]decyl
(bixyclo[4.4.0]dexan-2-yl, bixyclo[4.4.0]dexan-3-yl, v.v.), adamanthyl (adamantan-1-
yl hodc adamantan-2-yl), v.v.; va cu thé géln c6 C4-C12 xycloalkyl lién két cau, C5-
C10 xycloalkyl lién két cau, v.v.

Theo sang ché, “hydrocacbon thom” dé cap dén phan tir thé vong don vong
hodc da vong (vi dy, 2 vong hodc 3 vong) bao gdm cacbon va hydro ¢6 lién két khong
no, va chira 4e+2 s electron (e 1a sd nguyén tir 1 tr& 1én) trong hé thdng electron 7
vong. Cac vi du gdbm c6 phenyl, naphtyl, anthracenyl, phenanthryl, fluorenyl,
tetrahydronaphtyl, v.v.; va cu thé g@)m c6 C6-Cl4, C6-C10, va cac C8-Cl4

hydrocacbon thom.
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Theo sang ché, “aralkyl” dé cap dén alkyl dugc dé cap néu trén c6 mot hodc
nhiéu (vi du, tir 1 dén 3, va t&t hon 14 1) nhém hydrocacbon thom dugc dé cap néu trén.
Céc vi du gdm c6 benzyl, phenetyl, diphenylmetyl (benzhydryl), triphenylmetyl (trityl),
naphtylmetyl, fluorenylmetyl, v.v.; va cu thé gdbm c6 C7-C14 aralkyl, C1-C6 alkyl
duoc thé C6-Cl4 hydrocacbon thom (C1-C6 alkyl c6 mot hodc nhiéu C6-C14

hydrocacbon thom), v.v.

Theo sang ché, “alkenyl” d& cap dén hydrocacbon khong no mach nhanh hodc
mach théng ¢6 {t nhét 1 (vi dy, 1 hodc 2, hodc 1) lién két doi. Cac vi du gém c6 vinyl,
allyl, 1-propenyl, 2-metyl-2-propenyl, isopropenyl, 1-, 2- hodc 3-butenyl, 2-, 3-, hodc
4-pentenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, 5-hexenyl, 3-metyl-3-butenyl, v.v.;
va cu thé gdm c6 C2-C6 alkenyl, C2-C4 alkenyl, v.v.

Theo sang ché, “xycloalkenyl” d& cap dén hydrocacbon khong no don vong
hodc da vong (vi du 2 vong hodc 3 vong) ¢ it nhét 1 (vi du, 1 hodc 2, hodc 1) lién két
ddi. Cac vi du gdm c6 xyclopropenyl (vi du, 2-xyclopropen-1-yl), xyclobutenyl (vi du,
2-xyclobuten-1-yl), xyclopentenyl (vi du, 2-xyclopenten-1-yl va 3-xyclopenten-1-yl),
xyclopentadienyl (vi dy, 2,4-xyclopentadien-1-yl), xyclohexenyl (vi du, 3-xyclohexen-
1-yl), xycloheptenyl (vi du, 3-xyclohepten-1-yl), v.v.; va cu thé gdm c6 C3-C7

xycloalkenyl, v.v.

Theo sang ché, “alkynyl” dé cap dén hydrocacbon khong no mach nhanh hogc
mach thng c6 it nhit 1 (vi dy, 1 hogc 2, hodc 1) lién két 3. Cac vi du gdbm c6 etynyl,
1- hodc 2-propynyl, 1-, 2-, hodc 3-butynyl, 1-metyl-2-propynyl, v.v.; va cu thé gdm c6
C2-C6 alkynyl, C2-C4 alkynyl, v.v.

Theo sang ché, “halogenoalkoxy” dé cap dén alkoxy duoc dé cap néu trén cb
mot hoac nhiéu (viduy, tr 1 dén 10, tir 1 dén 7, hodc tir 1 dén 5) nguyén tir halogen.
Céac vi du g@)ln ¢6 flometoxy, diflometoxy, triflometoxy, triclometoxy, floetoxy, 1,1,1-
trifloetoxy, monoflo-n-propoxy, perflo-n-propoxy, perflo-isopropoxy, v.v.; va cu thé
gdm c6 halogeno C1-C6 alkoxy, halogeno C1-C4 alkoxy, v.v.

Theo sang ché, “xycloalkoxy” d& cap dén oxy ma xycloalkyl dugc dé cap néu
trén gin vao. Céc vi du gdbm c¢6 xyclopropoxy, xyclobutoxy, xyclopenthyloxy,

xyclohexyloxy, xycloheptyloxy, v.v.; va cu thé gdbm c6 C3-C7 xycloalkoxy.

Theo séng ché, “xycloalkyl-alkoxy” d& cap dén alkoxy dugc dé cap néu trén
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c6 mot hodc nhidu (vi du, tir 1 dén 3, va tdt hon 1a 1) nhém xycloalkyl dugc d& cap néu
trén. Cac vi du gdm cé xyclopropylmetoxy, xyclobutylmetoxy, xyclopentylmetoxy,
xyclohexylmetoxy, xycloheptylmetoxy, v.v.; va cu thé gdm c6 C1-C4 alkoxy duogc thé
C3-C7 xycloalkyl (C1-C4 alkoxy c¢6 mot hodc nhiéu (vi du, tir 1 dén 3, vatét hon1a 1)
nhom C3-C7 xycloalkyl).

Theo sang ché, “aralkyloxy” dé cap dén alkoxy dugc dé cap néu trén c6 mot
hodc nhiéu (vi dy, tir 1 dén 3, va tbt hon 1a 1) nhém hydrocacbon thom dugc dé cap
néu trén. Cac vi du gbm c6 benzyloxy, phenetyloxy, naphtylmetyloxy,

fluorenylmetyloxy, v.v.; va cu thé gdm c6 C7-C14 aralkyloxy.

Theo séng ché, “alkylthio” chi mercapto ma trong d6 hydro dugc thay thé
bing alkyl dugc dé& cap néu trén. Céc vi du gdm c¢6 metylthio, etylthio, n-propylthio,
isopropylthio, n-butylthio, isobutylthio, tert-butylthio, n-pentylthio, isopentylthio,
hexylthio, v.v.; va cu thé gdm c6 C1-C6 alkylthio, C1-C4 alkylthio, v.v.

Theo sang ché, “xycloalkyl-alkylthio” d& cap dén alkylthio dugc dé cap néu
trén c6 mot hodc nhidu (vi du, tir 1 dén 3, va tot hon 1a 1) nhém xycloalkyl duoc dé
cdp néu trén. Cic vi du gdbm c6 xyclopropylmetylthio, xyclobutylmetylthio,
xyclopentylmetylthio, xyclohexylmetylthio, xycloheptylmetylthio, v.v.; va cu thé gébm
c6 C3-C7 xycloalkyl-substituted C1-C4 alkylthio (C1-C4 alkylthio c6 mdt hodc nhiéu
(vi du, tir 1 dn 3, va tot hon 1a 1) nhém C3-C7 xycloalkyl).

Theo sédng ché, “monoalkylamino” chi amino ¢6 1 nhém alkyl dugc dé cép
néu trén. Céc vi du gom c6 metylamino, etylamino, n-propylamino, isopropylamino, n-
butylamino, isobutylamino, tert-butylamino, n-pentylamino, isopentylamino,

hexylamino, v.v.; va cu thé gdm c6 mono(C1-C6 alkyl)amino.

Theo sang ché, “dialkylamino™ chi amino ¢6 2 nhoém alkyl duge dé cap néu
trén. Céc vi du gdm c6 dimetylamino, etylmetylamino, dietylamino, di(n-propyl)amino,
diisopropylamino, di(n-butyl)amino, diisobutylamino, di(tert-butyl)amino, di(n-
pentyl)amino, diisopentylamino, dihexylamino, v.v.; va cu thé gém c6 di(C1-Cé6

alkyl)amino.

Theo sang che, “alkylamino” riéng 1€ bao gdém cd monoalkylamino va

dialkylamino.
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Theo séng ché, “xycloalkylamino” chi amino ¢6 1 hodc 2 nhém xycloalkyl
dugc d& cap néu trén. Cac vi du gdbm c6é xyclopropylamino, xyclobutylamino,
xyclopentylamino, xyclohexylamino, xycloheptylamino, dixyclobutylamino, v.v.; va
cu thé gdm cé amino dugc thé C3-C7 xycloalkyl (amino c6 1 hodc 2 nhém C3-C7

xycloalkyl).

Theo sang ché, “xycloalkyl-alkylamino™ chi amino c¢6 1 hodc 2 nhom
xycloalkyl-alkyl dugc dé cap néu trén. Céc vi du gdm c6 N-xyclopropylmetylamino,
N-xyclobutylmetylamino, N-xyclopentylmetylamino, N-xyclohexylmetylamino, N-
xycloheptylmetylamino, v.v.; va cu thé gdm c6 C1-C4 alkylamino duoc thé N-C3-C7
xycloalkyl (amino ¢6 1 hogc 2 “nhém C1-C4 alkyl c6 mét hodc nhiéu (vi du, tir 1 dén

3, va tot hon 14 1) nhém C3-C7 xycloalkyl™).

Theo séng ché, “aralkylamino” chi amino c¢6 1 hodc 2 nhém aralkyl dugc dé
cép néu trén. Cac vi du gdm c6 benzylamino, phenetylamino, naphtylmetylamino,

fluorenylmetylamino, v.v.; va cu thé g6m ¢6 amino duogc thé C7-C14 aralkyl.

Theo sang ché, “hydrocacbon thom amino” chi amino ¢6 1 hodc 2 cac nhom
hydrocacbon thom dugc dé cap néu trén. Cac vi du gdm c6 phenylamino,
naphtylamino, anthracenylamino, phenanthrylamino, fluorenylamino,
tetrahydronaphtylamino, v.v.; va cu thé gdm c6 amino dugc thé C6-C14 hydrocacbon

thom.

Theo sang ché, “axyl” chi formyl, alkylcacbonyl, xycloalkylcacbonyl,

aralkylcacbonyl, hodc hydrocacbon thom cacbonyl.

Theo sang ché, “alkylcacbonyl” chi cacbonyl ¢6 alkyl dugc dé cap néu trén.
Céc vi du gdbm c6 metylcacbonyl, etylcacbonyl, n-propylcacbonyl, isopropylcacbonyl,
n-butylcacbonyl, isobutylcacbonyl, tert-butylcacbonyl, n-pentylcacbonyl,
isopentylcacbonyl, hexylcacbonyl, v.v.; va cu thé gdm c6 (C1-C6 alkyl)cacbonyl
(cacbonyl c6 C1-C6 alkyl).

Theo séng ché, “xycloalkylcacbonyl” chi cacbonyl c6 xycloalkyl dugc dé cap
néu trén. Céc vi du gbm c6 xyclopropylcacbonyl, xyclobutylcacbonyl,
xyclopentylcacbonyl, xyclohexylcacbonyl, xycloheptylcacbonyl, v.v.; va cu thé gdm

¢6 (C3-C7 xycloalkyl)cacbonyl (cacbonyl c6 C3-C7 xycloalkyl).
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Theo sang ché, “aralkylcacbonyl” chi cacbonyl c6 aralkyl duoc dé cip néu
trén. Cac vi du gdbm c6é benzylcacbonyl, phenetylcacbonyl, naphtylmetylcacbonyl,
fluorenylmetylcacbonyl, v.v.; va cu thé gdbm c6 (C7-C14 aralkyl)cacbonyl (cacbonyl c6

C7-C14 aralkyl).

Theo sang ché, “hydrocacbon thom cacbonyl” gdbm c6 cacbonyl ¢
hydrocacbon thom duogc dé cép néu trén. Cac vi du gdbm c6 phenylcacbonyl,
naphtylcacbonyl, fluorenylcacbonyl, anthrylcacbonyl, biphenylylcacbonyl,
tetrahydronaphtylcacbonyl, chromanylcacbonyl, 2,3-dihydro-1,4-
dioxanaphthalenylcacbonyl, indanylcacbonyl, phenanthrylcacbonyl, v.v.; va cu thé

gbm c6 (C6-C14 hydrocacbon thom)cacbonyl.

Theo sang ché, “axylamino” chi amino ¢6 1 hodc 2 nhém axyl dugc dé cép

néu trén.

Céc vi du gdbm c6 N-formylamino, N-metylcacbonylamino, N-etylcacbonylamino, N-
n-propylcacbonylamino, N-isopropylcacbonylamino, N-n-butylcacbonylamino, N-
isobutylcacbonylamino, N-tert-butylcacbonylamino, N-n-pentylcacbonylamino, N-
isopentylcacbonylamino, N-hexylcacbonylamino, N,N-dimetylcacbonylamino, N-
xyclopropylcacbonylamino, N-xyclobutylcacbonylamino, N-
xyclopentylcacbonylamino, N-xyclohexylcacbonylamino, N-
xycloheptylcacbonylamino, N-benzylcacbonylamino, N-phenetylcacbonylamino, N-
naphtylmetylcacbonylamino, N-fluorenylmetylcacbonylamino, v.v.; va cu thé gém c6
N-formylamino, N-(C1-C6 alkyl)cacbonyl-substituted amino (amino ¢6 1 hodc 2 nhém
(C1-C6 alkyl)cacbonyl), amino dugc thé N-(C3-C7 xycloalkyl)cacbonyl (amino c6 1
hodc 2 nhom (C3-C7 xycloalkyl)cacbonyl), amino dugc thé (C7-C14 aralkyl)cacbonyl
(amino ¢6 1 hodc 2 nhém (C7-C14 aralkyl)cacbonyl), v.v.

Theo sang ché, “axyloxy” chi formyloxy, alkylcacbonyloxy,

xycloalkylcacbonyloxy, aralkylcacbonyloxy, hodc hydrocacbon thom cacbonyloxy.

Theo sang ché, “alkylcacbonyloxy” d& cap dén oxy c6 alkylcacbonyl dugc e
cdp néu trén. Cac vi duy gdbm c6 metylcacbonyloxy, etylcacbonyloxy, n-
propylcacbonyloxy, isopropylcacbonyloxy, n-butylcacbonyloxy, isobutylcacbonyloxy,
tert-butylcacbonyloxy, n-pentylcacbonyloxy, isopentylcacbonyloxy, n-
hexylcacbonyloxy, v.v.; va cu thé gdm c6 (C1-C6 alkyl)cacbonyloxy.
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Theo sang ché, “xycloalkylcacbonyloxy” dé cap dén oxy ¢co
xycloalkylcacbonyl duoc dé cép néu trén. Céc vi du gdm c6 xyclopropylcacbonyloxy,
xyclobutylcacbonyloxy, xyclopentylcacbonyloxy, xyclohexylcacbonyloxy,
xycloheptylcacbonyloxy, v.v.; va cu thé gdm c6 C3-C7 xycloalkyl-substituted
cacbonyloxy (cacbonyloxy c¢6 C3-C7 xycloalkyl).

Theo sang ché, “aralkylcacbonyloxy™ d& cap dén oxy c6 xycloalkylcacbonyl
dugc dé cap néu trén. Céc vi du gdm c6 benzylcacbonyloxy, 1-phenetylcacbonyloxy,
2-phenetylcacbonyloxy, naphtylmetylcacbonyloxy, fluorenylmetylcacbonyloxy, v.v.;
va cu thé gdm c6 (C7-C14 aralkyl)cacbonyloxy (cacbonyloxy c6 C7-C14 aralkyl).

Theo sang ché, “hydrocacbon thom cacbonyloxy” dé cap dén oxy c6
hydrocacbon thom cacbonyl duoc dé cap néu trén. Cac vi du gbm co
phenylcacbonyloxy, naphtylcacbonyloxy, fluorenylcacbonyloxy, anthrylcacbonyloxy,
biphenylylcacbonyloxy, tetrahydronaphtylcacbonyloxy, chromanylcacbonyloxy, 2,3-
dihydro-1,4-dioxanaphthalenylcacbonyloxy, indanylcacbonyloxy,
phenanthrylcacbonyloxy, v.v.; va cu thé gdm c6 (C6-C14 hydrocacbon

thom)cacbonyloxy.

Theo sang ché, “alkylsilyloxy” chi silyloxy c6 alkyl duge dé cap néu trén va
tuy v c6 phenyl. Céc vi du gdbm c6 oxy ma tert-butyldiphenylsilyl, trimetylsilyl,
trietylsilyl, tert-butyldimetylsilyl, triisopropylsilyl, tert-butyldiphenylsilyl, hodc tuong
tir gdn vao; va cu thé gdm c6 mono-C1-C6 alkylsilyloxy (silyloxy dugc thé bang 1
nhém C1-C6 alkyl), di-C1-C6 alkylsilyloxy (silyloxy dugc thé bang 2 nhém CI1-C6
alkyl), va tri-C1-C6 alkylsilyloxy (silyloxy dugc thé bang 3 nhom C1-C6 alkyl). Theo
sang ché, “C1-C6 alkylsilyloxy” riéng 1é bao gdm tit ca mono-C1-C6 alkylsilyloxy,
di-C1-C6 alkylsilyloxy, va tri-C1-C6 alkylsilyloxy.

Theo sang ché, “alkoxycacbonyl” chi cacbonyl ¢6 alkoxy dugc dé cap néu trén.
Cac vi du gdm c6 metoxycacbonyl, etoxycacbonyl, n-propoxycacbonyl,
isopropoxycacbonyl, n-butoxycacbonyl, isobutoxycacbonyl, tert-butoxycacbonyl, n-
pentyloxycacbonyl, isopentyloxycacbonyl, n-hexyloxycacbonyl, v.v.; va cu thé gdm c6

(C1-C6 alkoxy)cacbonyl.

Theo séang ché, “alkoxycacbonylamino” chi amino c6 1 hodc 2 nhom

alkoxycacbonyl duwgc dé cdp néu trén. Cac vi du gom c6 metoxycacbonylamino,
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etoxycacbonylamino,  n-propoxycacbonylamino, isopropoxycacbonylamino,  n-
butoxycacbonylamino, isobutoxycacbonylamino,  tert-butoxycacbonylamino, n-
pentyloxycacbonylamino, isopentyloxycacbonylamino, n-hexyloxycacbonylamino,
di(metoxycacbonyl)amino, v.v.; va cu thé gdm c6 amino dugc thé (C1-C6

alkoxy)cacbonyl (amino c¢6 1 hogc 2 nhém (C1-C6 alkoxy)cacbonyl).

e
A

Theo sang ché, “aralkyloxycacbonyl” chi cacbonyl c6 aralkyloxy dugc dé cap
néu trén. Cac vi du gdm c6 benzyloxycacbonyl, 1-phenetyloxycacbonyl, 2-
phenetyloxycacbonyl, naphthlmetyloxycacbonyl, fluorenylmetyloxycacbonyl, v.v.; va

cu thé gdbm c6 (C7-C14 aralkyl)oxycacbonyl.

Theo sang ché, “aralkyloxycacbonylamino” chi amino ¢6 1 hodc 2 nhém
aralkyloxycacbonyl dugc dé cap néu trén. Cac vi du gbm c6 benzyloxycacbonylamino,
1-phenetyloxycacbonylamino, 2-phenetyloxycacbonylamino,
naphtylmetyloxycacbonylamino, fluorenylmetyloxycacbonylamino, v.v.; va cu thé
gdm c6 amino dugc thé (C7-C14 aralkyl)oxycacbonyl (amino c¢6 1 hodc 2 nhém (C7-

C14 aralkyl)oxycacbonyl).

Theo sang ché, “nhém di vong no” chi nhém di vong no don vong hodc da
vong (vi dy, 2 vong hodc 3 vong) c6 mdt hodc nhiéu (vi dy, tir 1 dén 3) cac nguyén tir
khéc loai giéng nhau hodc khic nhau dugc chon tir nito, oxy, va luu huynh. Cac vi du
gdbm c6 morpholino, 1-pyrolidinyl, piperidino, piperazinyl, 4-metyl-1-piperazinyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiophenyl, thiazolidinyl, oxazolidinyl,
7-azabixyclo[2.2.1Thept-2-yl, ~ 2,6-dioxabixyclo[3.2.1]oct-7-yl, ~7-oxabixyclo[2.2.1]
heptan, v.v.; va cu thé gdm c6 cdc nhom di vong no c6 tir 4 dén 10 canh, tir 8 dén 14

canh, tir 8 dén 10 canh, va tir 4 dén 6 canh.

Theo sang ché, “nhém di vong khong no” chi nhom di vong khong no hoan
toan hodc tung phén don vong hodc da vong (vi du, 2 vong hodc 3 vong), c6 mot hodc
nhiéu (vi du, tr 1 dén 3) cac nguyén tir khéc loai gidng nhau hogc khac nhau duoc
chon tir nito, oxy, va luu huynh. Céc vi du gdm c6 imidazolyl, thienyl, furyl, pyrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, triazolyl, tetrazolyl,
pyridinyl, pyrazyl, pyrimidinyl, pyridazinyl, indolyl, isoindolyl, indazolyl,
triazolopyridinyl, benzoimidazolyl, benzoxazolyl, benzothiazolyl, benzothienyl,

benzofuranyl, purinyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl,
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metylendioxyphenyl, etylendioxyphenyl, dihydrobenzofuranyl, dihydrothiazolyl,
benzothiophenyl, v.v.; va cu thé gdm c6 nhom di vong khdng no co tir 4 dén 10 canh,

tir 8 dén 14 canh, tir 8 dén 10 canh, va tir 4 dén 6 canh.

Theo sang ché, “oxy di vong no” d& cap dén oxy c6 vong di vong no dugc e
cap néu trén. Céc vi du gdbm c6 morpholinyloxy, 1-pyrolidinyloxy, piperidinooxy,
piperazinyloxy, 4-metyl-1-piperazinyloxy, tetrahydrofuranyloxy, tetrahydropyranyloxy,
tetrahydrothiophenyloxy, thiazolidinyloxy, va oxazolidinyloxy; va cu thé gdbm oxy di

vong no co6 tur 4 dén 10 canh, tir 8 dén 14 canh, tir 8 dén 10 canh, va tir 4 dén 6 canh.

Theo sang ché, “oxy di vong khong no” d& cap dén oxy c6 vong di vong
khong no duogc dé cap néu trén. Cac vi du gbm c6 imidazolyloxy, thienyloxy, furyloxy,
pyrolyloxy, oxazolyloxy, isoxazolyloxy, thiazolyloxy, isothiazolyloxy, thiadiazolyloxy,
pyrazolyloxy, triazolyloxy, tetrazolyloxy, pyridinyloxy, pyrazyloxy, pyrimidinyloxy,
pyridazinyloxy, indolyloxy, isoindolyloxy, indazolyloxy, triazolopyridinyloxy,
benzoimidazolyloxy, = benzoxazolyloxy,  benzothiazolyloxy,  benzothienyloxy,
benzofuranyloxy, purinyloxy, quinolyloxy, isoquinolyloxy, quinazolinyloxy,
quinoxalinyloxy, metylendioxyphenyloxy, etylendioxyphenyloxy,
dihydrobenzofuranyloxy, dihydrothiazolyloxy, benzothiophenyloxy, v.v.; va cu thé
gbm c6 oxy di vong khong no co tir 4 dén 10 canh, tir 8 dén 14 canh, trr 8 dén 10 canh,

va tlr 4 dén 6 canh.

Thuat ngtt “Ca-Cb” trong phan mo ta lién quan dén phan tr thé theo sang ché
chi phén tir thé c6 tir a dén b sb nguyén tir cacbon. Vi du, “C1-C6 alkyl” dé cap dén
alkyl co tur 1 dén 6 nguyén tit cacbon, va “C6-C14 hydrocacbon thom oxy” dé cap dén
oxy ma hydrocacbon thom co tir 6 dén 14 nguyén tir cacbon gén vao. Ngoai ra, thult
ngit “tr a dén b canh” chi sb nguyén tir (sb6 canh vong) ma ciu tao vong 1a tir a dén b.
Vi dy, “nh6m di vong no c6 tir 4 dén 10 canh” chi nhém di vong no c6 vong cé tir 4

dén 10 canh. Ngoai ra, cong thirc sau day:

¥

1a “C5 xycloalkyl lién két cau.”

Theo sang ché, khi c6 mdt s tuy chon d6i véi cac phan tir the ¢d trong moi

nhém duoc dinh nghia trong cdng thuc (I) va (I”), mdi nhém c6 thé c6 céc loai phan tit
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thé gidng nhau hodc khac nhau, trir khi c6 quy dinh khac. Vi dy, “C1-C6 alkyl ma
duoc thé bang halogen hodic hydroxy” gdm c6 khong chi C1-C6 alkyl ma duoc thé
bang chi riéng halogen va C1-C6 alkyl ma dugc thé bang chi riéng hydroxy, ma con
bao gébm ca C1-C6 alkyl ma dugc thé bang ca halogen va hydroxy, trir khi c6 quy dinh
khac. Ngoai ra, “C1-C6 alkyl ma dugc thé bang halogen hodc hydroxy” bao gbm, Vi
du, C1-C6 alkyl ma dugc thé béng 2 hodc nhiéu loai nguyén ti halogen (vi du, flo va

clo).

A1 tot hon 1a:

Céc phan tir thé, nhu R!, R%, R3, R%, R, R, va R7, trong cdc cong thire thé hién

-23-



34515

céc hop chét theo séng ché duogc gidi thich chi tiét dudi day. Trong phan gidi thich vé
cac phan ti thé, cac phan tir thé, nhu R!, R% R%, R%, R%, R®, va R7 chi cac nhém thé

tuong tmg trong cdng thirc (I) hodc (I'), trir khi c6 quy dinh khac.
MB&i trong s6 R!, R'2, R™®, va RI¢ 1a:

halogen,

Xyano,

nitro,

C1-C6 alkyl duoc thé hodc khong duge thé

C1-C6 alkoxy dugc thé hoic khong dugc thé

C2-C6 alkenyl dugc thé hoic khong dugc thé

C2-C6 alkynyl duoc thé hodc khong dugce thé

amino dugc thé hodc khong duge thé hodc

nhém di vong khong no don vong hodc da vong co tir 4 dén 10 canh duoc thé hodc
khong duge thé chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau dugc
chon tir nito, oxy, va luu huynh.

Céc vi du v& “phan tir thé” khi mdi trong sé cac nhom duoc thé hién bang R,
R!a R va R'¢ c6 phdn t thé gdm c6 cac phin tir thé duge dé cdp néu trén, va sb
lwong ctia né thuong 1a 1, 2, hodc 3.

Céc vi du vé “halogen” duoc thé hién béi R, R'%, R, va R'¢ bao gdm céc
halogen dugc dé cap néu trén; tot hon 1a flo, clo, va brom; tot hon nira 12 flo va clo; va
van tbt hon nita 12 flo.

Céac vi du v& “C1-C6 alkyl” trong “C1-C6 alkyl dugc thé hoidc khong dugc thé”
dugc thé hién bing R!, R R'®, va R'® gdm c6 cac nhom dugce d& cap néu trén, tot hon
1a C1-C4 alkyl, t&t hon nita 12 metyl hodc n-propyl, va van tot hon nita 1a metyl.

Céc vi du vé “phin tir thé” trong “C1-C6 alkyl dugc thé hodc khong duge thé”
duge thé hién bang R!, R', R®, va R'® gdm c6 céc phdn tir thé duoc dé cap néu trén;

tdt hon 1 hydroxy, C1-C6 alkoxy trong d6 hydro c6 trong alkoxy ¢ thé duoc
thay thé bang mdt hodc nhidu nguyén t& doteri, C1-C6 alkylthio, hodc C6-Cl4
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hydrocacbon thom;

tdt hon nira 1a C1-C6 alkoxy trong d6 hydro c6 trong alkoxy c6 thé dugc thay
thé bang mot hoic nhidu nguyén tir doteri, hogc C1-C6 alkylthio;

van tbt hon nira 1a C1-C4 alkoxy trong d6 hydro c6 trong alkoxy c6 thé dugc

thay thé bang mot hozc nhiéu nguyén tir doteri; va
van tot hon nita 1a metoxy.

S6 lugng cac phan tir thé 1a khong bi gi6i han cu thé, nhung 5t hon 14 tir 0 dén

3,va tdt hon nira 14 1.

“C1-C6 alkyl duge thé hosic khong dugc thé” duge thé hién bang R!, R'%, R'™,
va R!¢ t6t hon 1a C1-C6 alkyl ma c6 thé duogc thé bang “hydroxy, C1-C6 alkoxy trong
do hydro c6 trong alkoxy co th duge thay thé bing mot hodc nhiéu nguyén tir doteri,

C1-C6 alkylthio, hodc C6-C14 hydrocacbon thom”;

t&t hon nita 13 C1-C6 alkyl ma c6 thé dugc thé bang “C1-C6 alkoxy trong d6
hydro c6 trong alkoxy co thé dugc thay thé bing mot hodc nhiéu nguyén tir doteri,
hodc C1-C6 alkylthio™;

van t8t hon nita 14 C1-C6 alkyl ma dugc thé bang “C1-C6 alkoxy trong do
hydro c6 trong alkoxy cé thé dugc thay thé bang mot hodc nhidu nguyén tir doteri,
hodc C1-C6 alkylthio”;

vAn tét hon nita 1a C1-C4 alkyl ma dugc thé bang 1 “C1-C4 alkoxy trong d6

hydro c6 trong alkoxy ¢ thé duge thay thé bing mot hodc nhiéu nguyén tit doteri”;
van tt hon nita 1a C1-C4 alkyl ma dugc thé bang 1 C1-C4 alkoxy; va
van t6t hon nita 1a metoxymetyl.

“C1-C6 alkoxy” trong “C1-C6 alkoxy dugc thé hodc khong duoc thé” dugc
thé hién bing R!, R'%, R!®, va R'® gdm c6 céc nhém duge d& cap néu trén, t6t hon 1a
C1-C4 alkoxy, va t6t hon nita 1a metoxy.

Céc vi du v& “phan tir thé” trong “C1-C6 alkoxy dugc thé hodc khong duge
th&” dugc thé hién bing R!, R'%, R!®, va R!¢ bao gdm céc phan tir thé dugc dé cap néu
trén, tét hon 1a halogen, va tdt hon nira 1a flo.

Khi phén tir thé trong “C1-C6 alkoxy dugc thé hogc khong duge thé” dugc thé
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hién bang R, R'2, R!®, va R!® 1a halogen, thi s& lugng phan tir thé 12 khong bi gidi han

cu thé, nhung t&t hon 1a tir 1 dén 3, va tdt hon nita 14 3.

“C1-C6 alkoxy duogc thé hoic khong duoc thé” duoc thé hién bang R!, R'?,
R'®, vi R t&t hon 12 C1-C6 alkoxy ma c6 thé dugc thé bing halogen, tot hon nita la

C1-C6 alkoxy, van t6t hon nita 1a C1-C4 alkoxy, va van t6t hon nira 12 metoxy.

Cac vi du vé& “C2-C6 alkenyl” trong “C2-C6 alkenyl dugc thé hodc khong
duoc thé” duge thé hién bang R', R'3, R, va R'® gdm c6 cdc nhom duoc dé cap néu

trén, tot hon 12 C2-C4 alkenyl, va tbt hon nita 14 vinyl va 1-propenyl.

Céc vi du vé “phdn tir thé” trong “C2-C6 alkenyl duoc thé hodc khong duoc

thé” duogc thé hién bang R!, R'%, R'®, va R!° gdbm céc nhom dugc de cap néu trén.

«“C2-C6 alkenyl duge thé hodc khong dugc thé” duge thé hién bang R!, R'%,
R'®, va RI¢ t&t hon 1a C2-C6 alkenyl, tét hon nita 1a C2-C4 alkenyl, van t6t hon nita I3

vinyl va 1-propenyl, va van tdt hon nita 1a 1-propenyl.

“C2-C6 alkynyl” trong “C2-C6 alkynyl dugc thé hodc khong dugc thé” dugc
thé hién bang R!, R'%, R', va R'® gdm c6 céc nhém dugce @& cap néu trén, tot hon 13
C2-C4 alkynyl, va tot hon nita 13 etynyl.

/e
A A9

Céc vi du v& “phén tir thé” trong “C2-C6 alkynyl duoc thé hodc khong duoc

thé” dugc thé hién bang R!, R'%, R'®, va R!° gdbm c6 cac nhom duge de clp néu trén.

«“C2-C6 alkynyl dugc thé hodic khong dugc thé” duge thé hién bang R', R'?,
RI®, va R'® t&t hon 1a C2-C6 alkynyl, tt hon nita 1a C2-C4 alkynyl, va van ot hon nita
la etynyl.

I'e
A%

Céc vi du vé “phén ttr thé” trong “amino dugc thé hoic khong duge the” dugc
thé hién bang R!, R', R, va R'® gdm c6 cdc nhém duge dé cép néu trén;

t&t hon 13 nhom di vong khong no don vong hodc da vong c6 tir 4 dén 10 canh
chira tir 1 dén 3 nguyén tir khac loai gidng nhau hoic khac nhau dugc chon tir nito, oxy,
va luu huynh, hodc C6-C14 hydrocacbon thom;

tdt hon nita 13 nhom di vong khong no don vong hodc da vong co tir 4 dén 6
canh chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khic nhau dugc chon tir

nito, oxy, va Iuu huynh, hoac C6-C10 hydrocacbon thom;
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van tt hon nita 12 nhém di vong khong no don vong co tir 4 dén 6 canh chira 1

nguyén tr nito, hodc C6-C10 hydrocacbon thom; va
van tot hon nita 12 phenyl ho#c pyridinyl.
S luong céc phan tir thé 1a khong bi gi6i han cu thé, nhung tét hon 1a 1.

“amino duoc thé hoic khong duge thé” duge thé hién bang R!, R1%, R®, vaR'®
t6t hon 12 amino ma c6 thé duogc thé bang “mdt hodc nhiéu nhém di vong khéng no
don vong hodc da vong coé tu 4 dén 10 canh chira tir 1 dén 3 nguyén tir khéc loai gidng
nhau hoic khac nhau duoc chon tir nito, oxy, va luu huynh; hodc C6-Cl14 hydrocacbon

thom™;

t6t hon nira 1a amino ma c6 thé dugc thé bang “mot hodc nhiéu nhém di vong
khong no don vong hodc da vong co tur 4 dén 6 canh chua tir 1 dén 3 nguyén tir khac
loai gibng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh, hodc C6-C10

hydrocacbon thom”;

van tot hon nita 13 amino ma dwoc thé bang 1 “nhém di vong khong no don

vong c6 tir 4 dén 6 canh chira 1 nguyén tir nito, hodc C6-C10 hydrocacbon thom™; va

vAn t6t hon nita 12 amino ma dugc thé bang 1 “nhém phenyl hodc pyridinyl”.

DY

Céc vi du vé “nhém di vong khong no don vong hodc da vong co tur 4 dén 10
canh chua tir 1 dén 3 nguyén tr khic loai gidng nhau hodc khac nhau dugce chon tir
nito, oxy, va luu huynh” trong “nhém di vong khong no don vong hodc da vong co tu
4 dn 10 canh dugc thé hodc khong dugc thé chtra tir 1 dén 3 nguyén tir khac loai
giéng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh” dugc thé hién bang
R!, R!®, R™®, va RI® gdm c6 cac nhom duge d& cdp néu trén. “Nhom di vong khong no
don vong hodc da vong co tu 4 dén 10 canh chura tir 1 dén 3 nguyén tit khac loai gidng
nhau hoic khac nhau duoc chon tir nito, oxy, va luu huynh” t&t hon 13 nhém di vong
khong no don vong ¢o tur 4 dén 6 canh chtra tir 1 dén 3 nguyén tir khac loai gidng nhau
hodc khac nhau dwgc chon tit nito, oxy, va luu huynh. Cac vi du cu thé g@)m cod
pyrazolyl, furyl, oxazolyl, v.v. “Nhém di vong khong no don vong hodc da vong co tir
4 dn 10 canh chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau dugc
chon tir nito, oxy, va luu huynh” tot hon nita 1a nhém di vong khong no don vong c6 tir

4 dn 6 canh chira 1 nguyén tir oxy; van t6t hon nita 1a furyl; va van tot hon nita 1a
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furan-2-yl.

Céc vi du v& “phdn tir thé” trong “nhém di vong khong no don vong hodc da
vong c6 tir 4 dén 10 canh dugc thé hodc khong duge thé chia tir 1 dén 3 nguyén tir
khéc loai gidng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh” dugc thé
hién bang R', R'%, R', va R'® gdbm c6 cac nhom duoc dé cap néu trén.

“Nhoém di vong khong no don vong hodc da vong ¢ tur 4 dén 10 canh dugc
thé hodc khong duoc thé chtra tir 1 dén 3 nguyén tir khac loai giéng nhau hodc khéc
nhau duoc chon tir nito, oxy, va luu huynh” dugc thé hién bang R!, R'%, R'®, va R'¢ tbt
hon 12 nhém di vong khéng no don vong c6 tir 4 dén 6 canh chtra tir 1 dén 3 nguyén tir
khac loai giéng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh; tdt hon
nita 1a nhom di vong khong no don vong c¢6 tir 4 dén 6 canh chua 1 nguyén tir oxy; van
t6t hon nita 1a furyl; va van t6t hon nita la furan-2-yl.

R! t6t hon la:
halogen,

Xyano,

nitro,

C1-C6 alkyl ma c6 thé duoc thé bang “hydroxy, C1-C6 alkoxy trong d6 hydro c6 trong
alkoxy c6 thé dugc thay thé bang mot hodc nhiéu nguyén tir doteri, C1-C6 alkylthio,
hodc C6-C14 hydrocacbon thom,”

C1-C6 alkoxy ma c6 thé dugc thé bang halogen,

C2-C6 alkenyl,

C2-C6 alkynyl,

amino ma co thé dugc thé béng “mot hodc nhiéu nhém di vong khong no don vong
hoac da vong co6 tur 4 dén 10 canh chira tir 1 dén 3 nguyén tir khac loai gidng nhau hoic
khac nhau dugce chon tr nito, oxy, va luu huynh, hodc C6-C14 hydrocacbon thom,”
hodc nhém di vong khong no don vong hodc da vong co tur 4 dén 10 canh chira tir 1
dén 3 nguyén tir khéac loai giéng nhau hodc khic nhau dugc chon tir nito, oxy, va luu
huynh.

R! t&t hon nita la:
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halogen,
Xyano,
nitro,

C1-C6 alkyl ma c6 thé dugc thé bang “C1-C6 alkoxy trong d6 hydro co6 trong alkoxy
¢6 thé duoc thay thé bang mot hodc nhiéu nguyén tir doteri, hoac C1-C6 alkylthio,”

C1-C6 alkoxy ma c6 thé duge thé bang halogen,
C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé duoc thé biang “mot hoic nhiéu nhém di vong khoéng no don vong
hodc da vong co tir 4 dén 10 canh chira tir 1 dén 3 nguyén tt khéc loai gidng nhau hoic
khéac nhau dugc chon tir nito, oxy, va luu huynh, hodc C6-C14 hydrocacbon thom,”
hodc nhém di vong khong no don vong hodc da vong co tur 4 dén 10 canh chira tir 1
dén 3 nguyén tir khic loai gidng nhau hoic khic nhau dugc chon tir nito, oxy, va luu

huynh.
R! van tot hon nita 1a:
halogen,

C1-C6 alkyl ma c6 thé dugc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
¢6 thé dugc thay thé bang mot hodc nhiéu nguyén tir doteri, hodc C1-C6 alkylthio,”

C1-C6 alkoxy,
C2-C6 alkenyl,
C2-C6 alkynyl,
amino ma c6 thé dugc thé bing “mdt hodc nhiéu nhém di vong khong no don vong cé
tir 4 dén 6 canh chua tir 1 dén 3 nguyén tir khéc loai giéng nhau hodc khac nhau dugc
chon tlr nito, oxy, va luu huynh, hodc C6-C10 hydrocacbon thom,” hodc
nhom di vong khong no don vong co tr 4 dén 6 canh chua tir 1 dén 3 nguyén ti khéc
loai giéng nhau hozc khic nhau duge chon tir nito, oxy, va luu huynh.

R! van tét hon nita 1a:

halogen,
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C1-C6 alkyl ma dugc thé bing “C1-C6 alkoxy trong d6 hydro cé trong alkoxy c6 thé
dugc thay thé bang mot hodc nhiéu nguyén tir doteri, hodc C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl, hodc

nhom di vong khong no don vong ¢6 tur 4 dén 6 canh chtra tir 1 dén 3 nguyén tir khac

loai gidng nhau hozc khac nhau duge chon tir nito, oxy, va luu huynh.
R! vén tt hon nita la:
halogen,

C1-C4 alkyl ma dugc thé bang 1 C1-C4 alkoxy trong d6 hydro c6 trong alkoxy ¢ thé

duoc thay thé bang mot hodc nhidu nguyén tir doteri,

C2-C6 alkenyl,

C2-C6 alkynyl, hodc

nhém di vong khong no don vong c¢6 tir 4 dén 6 canh chira 1 nguyén tir oxy.”
R! vAn t6t hon nita 1a C1-C4 alkyl ma dwoc thé bang 1 C1-C4 alkoxy.
R! van tot hon nita 1a halogen hodc metoxymetyl.
R'® tét hon la:

Xyano,

nitro,

C1-C6 alkyl ma co thé duoc thé bang “hydroxy, C1-C6 alkoxy trong d6 hydro c6 trong
alkoxy c6 thé dugc thay thé bang mot hodc nhiéu nguyén tir doteri, hodc C1-C6

alkylthio,”

C1-C6 alkoxy ma c6 thé duge thé bang halogen,
C2-C6 alkenyl,

C2-C6 alkynyl,

amino ma c6 thé dugc thé bang “mdt hoic nhiéu nhém di vong khéng no don vong
hoac da vong c6 tu 4 dén 10 canh chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hoic

khac nhau dugc chon tr nito, oxy, va luu huynh, hogc C6-C14 hydrocacbon thom,”
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hoic nhém di vong khong no don vong hodc da vong ¢o tur 4 dén 10 canh chira tir 1
dén 3 nguyén tir khac loai gidng nhau hodc khic nhau duge chon tir nito, oxy, va luu
huynh.

R!2 t8t hon nira la:
C1-C6 alkyl ma c6 thé duogc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
¢6 thé duge thay thé bang mot hodc nhiéu nguyén tir doteri, hoac C1-C6 alkylthio,”
C2-C6 alkenyl,
C2-C6 alkynyl,
amino ma c6 thé duoc thé bang “mot hoic nhiéu nhém di vong khong no don vong
hodc da vong c6 tur 4 dén 10 canh chua tir 1 dén 3 nguyén tit khac loai giéng nhau hoac
khac nhau duge chon tir nito, oxy, va luu huynh, hodc C6-C14 hydrocacbon thom,”
hodc nhém di vong khong no don vong hodc da vong co tur 4 dén 10 canh chira tir 1
dén 3 nguyén tir khac loai gidng nhau hodc khic nhau duge chon tir nito, oxy, va luu
huynh.

R!a vAn t6t hon nira 1a:
C1-C6 alkyl ma c6 thé duoc thé béng “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
¢6 thé duoc thay thé bang mot hodc nhiéu nguyén tir doteri, hodc C1-C6 alkylthio,”
C2-C6 alkenyl,
C2-C6 alkynyl,
amino ma c6 thé duoc thé béng “mot hoac nhiéu nhém di vong khong no don vong ¢
tir 4 dén 6 canh chira tir 1 dén 3 nguyén ti khac loai giéng nhau hodc khac nhau dugc
chon tlr nito, oxy, va Iuu huynh, hodc C6-C10 hydrocacbon thom,” hodc nhém di vong
khéng no don vong cé tir 4 dén 6 canh chira tir 1 dén 3 nguyén tir khéc loai gidng nhau

hodc khac nhau dugc chon tir nito, oxy, va luu huynh.
R'? van t6t hon nita la:
C1-C6 alkyl ma duoc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy c6 thé
duoc thay thé bang mot hoic nhiéu nguyén tir doteri, hodc C1-C6 alkylthio,”
C2-C6 alkenyl,

C2-C6 alkynyl, hodc
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nhém di vong khong no don vong co tir 4 dén 6 canh chta tir 1 dén 3 nguyén tir khéc

loai gidng nhau ho#c khéc nhau dugc chon tir nito, oxy, va luu huynh.
R'® van tét hon nita la:

C1-C4 alkyl ma duoc thé bing 1 C1-C4 alkoxy trong d6 hydro c6 trong alkoxy ¢6 thé

duoc thay thé bang mot hodc nhidu nguyén tir doteri,

C2-C6 alkenyl,

C2-C6 alkynyl, hodc

nhom di vong khéng no don vong cd tir 4 dén 6 canh chtra 1 nguyén tir oxy.
R!2 vAn t6t hon nita 1a C1-C4 alkyl ma dugc thé bang 1 C1-C4 alkoxy.
R vAn tdt hon nita 12 metoxymetyl.

R!® t6t hon 1a halogen, C1-C6 alkyl, hoic C1-C6 alkoxy, tdt hon nita 12

halogen, va van t5t hon nira 1a flo.

R!¢ t8t hon 1a C1-C6 alkoxy, tdt hon nira 13 C1-C4 alkoxy, va van t6t hon nira

1a metoxy.

Céc vi du vé “phn tir thé” khi mdi nhém dugce thé hién bing R? ¢6 phan tir thé
gdm c6 cac nhém duge dé cap néu trén, va sd lwong cac phén tir thé thuong 1a 1, 2
hodc 3. Tuy nhién, theo sang ché, phén tir thé ¢ trong mdi nhom dugce thé hién bang
R2 phai khong duogc 1a “nhém di vong no duge thé hode khong dugc thé ma c6 the c6
it nhat 1 nguyén tir khéc loai gidng nhau hogc khéc nhau dugc chon tir oxy va luu
huynh, va co it nhit 1 nguyén tir nito.” Khi mdi nhom dugc thé hién bang R? ¢6 phan
tir thé, cac vi du v& phan tir thé ma c6 thé ¢6 trong nhém di vong no trong “nhém di
vong no duge thé hodc khong duge thé ma c6 thé co it nhéat 1 nguyén tir khac loai
gibng nhau hozc khac nhau dugc chon tir oxy va luu huynh, va ¢ it nhit 1 nguyén tir
nito” loai trir “phén tir thé” gdm c6 cac nhém duge dé cap néu trén; tuy nhién, phan tir
thé ma c6 thé ¢ trong nhém di vong no gdm c¢6 it nhat alkyl. Do d6, khi mdi nhém
duoc thé hién bing R? c6 phan tir thé, “phan tir thé” nay khong bao gbm, vi du, cac

nhém sau day:
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Céc vi du vé “C3-C10 alkyl” trong “C3-C10 alkyl dugc thé hodc khong dugc
thé” duoc thé hién bing R? gdbm c6 céc nhém duge d& cap néu trén, tot hon 1a C3-C8
alkyl mach nhanh, tdt hon nira 1a C3-C6 alkyl mach nhanh, va van tot hon nita 1a tert-

butyl.

Céc vi du vé& “phin tir thé” trong “C3-C10 alkyl duoc thé hogc khong dugc thé”
duoc thé hién bang R? gdm c6 cdc nhém dugce dé cap néu trén. Tuy nhién, “phn tir thé”
t6t hon 13 halogen, C1-C6 alkoxy, C3-C7 xycloalkyl, hodc “nhém di vong khong no
don vong hodc da vong co tir 4 dén 10 canh chira tir 1 dén 3 nguyén tir khac loai gidng

nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh”;

t5t hon nita 1 halogen, C3-C7 xycloalkyl, hodc “nhém di vong khong no don
vong hodc da vong co tur 4 dén 10 canh chtra tir 1 dén 3 nguyén tir khac loai gidng

nhau hodc khac nhau duoc chon tir nito, oxy, va luu huynh”;
van tt hon nira 14 halogen hodc C3-C7 xycloalkyl;
van tdt hon nira 1 halogen; va
van t6t hon nita 12 flo.

Sé lwong céc phan tir thé 1a khong bi gi6i han cu thé, nhung t&t hon 14 tir 0 dén

3,va tét hon nira 12 0 hoic 1.

“C3-C10 alkyl duge thé hodc khong dugc thé” duge thé hién bang R t6t hon
la C3-C10 alkyl ma co thé duoc thé bang “halogen, C1-C6 alkoxy, C3-C7 xycloalkyl,
hodc mot hodc nhiéu nhém di vong khong no don vong hodc da vong co tir 4 dén 10
canh chua tu 1 dén 3 nguyén tir khac loai giéng nhau hodc khac nhau dugc chon tr

nito, oxy, va luu huynh”;

t6t hon nira 1a C3-C10 alkyl ma c6 thé dwogc thé bang “halogen, C3-C7
xycloalkyl, hodc mot hodc nhiéu nhém di vong khong no don vong hodc da vong co tir
4 dn 10 canh chua tir 1 dén 3 nguyén t& khac loai gidng nhau hodc khéc nhau duoc

chon tlr nito, oxy, va luu huynh”;
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van tbt hon nita 14 C3-C8 alkyl mach nhanh ma c6 thé dugc thé bing “halogen

hodc C3-C7 xycloalkyl”;

van tot hon nita 1a C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang halogen;

van tét hon nita 1a C3-C6 alkyl mach nhanh ma c6 thé dwoc thé bing 1 nguyén
t& halogen; va

van tt hon nita 1a tert-butyl ma c6 thé duoc thé bang flo.

Trong cong thuc (I), cdc vi du vé “C3-C7 xycloalkyl” trong “C3-C7
xycloalkyl dugc thé hodc khong duoc thé” dugc thé hién bang R? gdm c6 cic nhém

duogc dé cap néu trén, tdt hon 1a C3-C5 xycloalkyl, tot hon nita 1a C3-C4 xycloalkyl,

va vén t6t hon nita 1a xyclopropyl.

Trong cong thic (I’), cac vi du vé “C3-C4 xycloalkyl” trong “C3-C4
xycloalkyl duoc thé hogc khong duoc thé” dugc thé hién bang R? gbm c6 cic nhom
dugc dé cap néu trén, va tdt hon 1a xyclopropyl.

Trong céc cdng thire (I) va (I’), cac vi du vé “phén ttr thé” trong “C3-C7
xycloalkyl dugc thé hogic khong duoc thé” va “C3-C4 xycloalkyl dugc thé ho#c khong
duoc thé” dugc thé hién bing R? gbm c6 cac nhom dugce dé cép néu trén;

tdt hon 14 halogen, C1-C6 alkyl, C3-C7 xycloalkyl, hodc halogeno C1-C6
alkyl;

t8t hon nita 1a C1-C6 alkyl, C3-C7 xycloalkyl, hodc halogeno C1-C6 alkyl;

van tbt hon nita 14 C1-C4 alkyl hodc C3-C5 xycloalkyl;

van t6t hon nita 14 metyl hodc xyclopropyl; va

van tét hon nita la metyl.

S6 lugng céc phan tir thé 1a khong bi gi6i han cu thé, nhung t&t hon 1a tir 0 dén
3, tot hon nita 12 tir 0 dén 2, va van tot hon nita la 1.

“C3-C7 xycloalkyl duge thé hodc khong duge thé” dugc thé hién bing R?
trong cong thuc (I) tdt hon 1a C3-C7 xycloalkyl ma c6 thé dugc thé bing “halogen,
C1-C6 alkyl, C3-C7 xycloalkyl, hodc halogeno C1-C6 alkyl”;

t&t hon nita 12 C3-C7 xycloalkyl ma c6 thé dugc thé bang “C1-C6 alkyl, C3-

C7 xycloalkyl, hodc halogeno C1-C6 alkyl”;
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van t6t hon nita 13 C3-C7 xycloalkyl ma c6 thé duge thé bang “C1-C4 alkyl
hodc C3-C5 xycloalkyl”;

van t6t hon nita 1a C3-C5 xycloalkyl ma c6 thé duoc thé bang 1 “C1-C4 alkyl
hodc C3-C5 xycloalkyl”;

vAn t6t hon nita 1a C3-C4 xycloalkyl ma c6 thé dugc thé bing 1 “C1-C4 alkyl
hodc C3-C5 xycloalkyl™;

van t6t hon nita 1a xyclopropyl ma cé thé dugc thé bang 1 “metyl hodc

xyclopropyl”; va
vén t6t hon nita la:

*

%,

“C3-C4 xycloalkyl duoc thé hogc khong dugc thé” dugc thé hién bang R?
trong cong thirc (I") t6t hon 1a C3-C4 xycloalkyl ma c6 thé duoc thé bang “halogen,
C1-C6 alkyl, C3-C7 xycloalkyl, hodc halogeno C1-C6 alkyl”;

t6t hon nita 1a C3-C4 xycloalkyl ma c6 thé dugc thé bang “C1-C6 alkyl, C3-
C7 xycloalkyl, hodc halogeno C1-C6 alkyl”,

van tbt hon nira 13 C3-C4 xycloalkyl ma ¢ thé dugc thé bang “C1-C4 alkyl
hoac C3-C5 xycloalkyl”;

van t6t hon nita 1a C3-C4 xycloalkyl ma c6 thé dugc thé bang 1 “C1-C4 alkyl
hodc C3-C5 xycloalkyl”;

van tot hon nita 1a xycloalkyl ma c6 thé dugc thé bang 1 “metyl hodc
xyclopropyl”; va

van t6t hon nira la:

\

Céc vi du vé “C4-C12 xycloalkyl lién két cAu” trong “C4-C12 xycloalkyl lién
két cAu duoc thé hoic khong dugc thé” dugc thé hién bang R? gém ¢O cac nhém dugce

dé cap néu trén, t6t hon 1a C5-C10 xycloalkyl lién két cAu, va tot hon nira 1a:
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*

v ©

) * hodc

Céc vi du vé& “phan tir thé” trong “C4-C12 xycloalkyl lién két cau dugc thé
hoic khdng duoc thé” duoc thé hién béng R? gém ¢6 cac nhom dugc dé cap néu trén.

7
A9

“C4-C12 xycloalky! lién két cdu dugc thé hodc khong dugc thé” duge thé hién
bing R? tét hon la C4-C12 xycloalkyl lién két cu, t6t hon nita la C5-C10 xycloalkyl

lién két cau, va tot hon nira la:

*
@ '& hodc
Céac vi du v& “C2-C6 alkenyl” trong “C2-C6 alkenyl duoc thé hodc khong

duoc thé” duoc thé hién bang R? gdm c6 cac nhom duge dé cép néu trén, tot hon la

C2-C4 alkenyl, va t6t hon nita 1a isopropenyl.

Céc vi du vé “phén tir thé” trong “C2-C6 alkenyl duoc thé hozc khong duoc
th&” duoc thé hién bang R? gdm c6 céc nhém duge dé cap néu trén, t5t hon 13 halogen,

va t6t hon nita 1a flo.
S lugng cac phan tir thé 12 khong bi gi6i han cu thé, nhung t&t hon 1a 1.

“(2-C6 alkenyl duge thé hodc khong dugc thé” dugce thé hién bang R? tt hon
la C2-C6 alkenyl ma c6 thé dugc thé bang halogen, tét hon nita 1a C2-C4 alkenyl ma
¢6 thé duoc thé bang flo, va van t&t hon nita 14 floisopropenyl.

Trong cong thtc (I), cac vi du vé “C3-C7 xycloalkenyl” trong “C3-C7
xycloalkenyl duoc thé hoic khong duge thé” duoc thé hién bang R? gém c6 cac nhém
dugc dé cap néu trén, va t6t hon 12 xyclopentenyl.

Trong cong thttc (I’), cdc vi du vé “C3-C4 xycloalkenyl” trong “C3-C4
xycloalkeny! duoc thé hoic khong duoc thé” dugc thé hién bang R? gdm c6 cic nhém
dugc dé cap néu trén.

Trong cac cong thie (I) va (I), cac vi du v& “phan tir thé” trong “C3-C7

xycloalkeny!l duoc thé hodc khong duge thé” va “C3-C4 xycloalkenyl duoc thé hodc
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khong dugc thé” duge the hién bang R? gdm ¢6 cac nhom dugce dé cip néu trén.

Trong cong thie (I), “C3-C7 xycloalkenyl dugc thé hodc khong dugc thé”
duoc thé hién bang R? tét hon 1a C3-C7 xycloalkenyl, va t5t hon nira 1a xyclopentenyl.

Trong cdng thuc (I),”C3-C4 xycloalkenyl dugc thé hodc khong dugc thé”
duge thé hién bang R? tét hon 1a C3-C4 xycloalkenyl.

Céac vi du v& “nhém di vong no don vong hodc da vong co tir 4 dén 10 canh
chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tir nito, oxy,
va luu huynh” trong “nhém di vong no don vong hogc da vong c6 tur 4 dén 10 canh
duogc thé hodc khong dugc thé chtra tr 1 dén 3 nguyén tir khac loai gidng nhau hodc
khac nhau dugc chon tir nito, oxy, va luu huynh” duogc thé hién bing R? gdm c¢6 céc

nhom dugc dé cép néu trén.

“Phn ttr thé” trong “nhém di vong no don vong hodc da vong co tur 4 dén 10
canh duoc thé hodc khong dugce thé chua tir 1 dén 3 nguyén tir khac loai gidéng nhau
hodc khac nhau dugc chon tir nito, oxy, va luu huynh” dugc thé hién bang R? gdm c6
c4c nhom dugc dé cap néu trén.

R? trong cong thire (I) tot hon la:

C3-C10 alkyl duge thé hodc khong dugc thé,

C3-C7 xycloalkyl duoc thé hogc khong duoc thé,

C4-C12 xycloalkyl lién két cAu dugc thé hogc khong dugc thé,
C2-C6 alkenyl duge thé hoic khong duge thé, hodc

C3-C7 xycloalkenyl duogc thé hogc khong duoc thé,

v6i didu kién khi mdi nhom dugc thé hién bang R? c6 phan tir thé thi phan tir thé
khong phai 1a “nhém di vong no dugc thé hodc khong dugc thé ma c6 thé ¢6 it nhat 1
nguyén tt khéc loai gidng nhau hodc khac nhau dugc chon tir oxy va luu huynh, va c6
it nhit 1 nguyén tt nito.”

R2 6t hon nita 1a:
C3-C10 alkyl ma c6 thé dugc thé bing “halogen, C1-C6 alkoxy, C3-C7 xycloalkyl,
hoac mdt hodc nhiéu nhém di vong khong no don vong hodc da vong c6 tur 4 dén 10

canh chtra tur 1 dén 3 nguyén tir khac loai giéng nhau ho#c khac nhau duge chon tu
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nito, oxy, va luu huynh,”

C3-C7 xycloalkyl ma c6 thé duoc thé bang “halogen, C1-C6 alkyl, C3-C7 xycloalkyl,
hodc halogeno C1-C6 alkyl,”

C4-C12 xycloalkyl lién két cau,
C2-C6 alkenyl ma c6 thé dugc thé bang halogen, hodc
C3-C7 xycloalkenyl.

R? van t6t hon nita 1a:
C3-C10 alkyl ma c6 thé dugc thé bang “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhiéu nhém di vong khong no don vong hodc da vong co tir 4 dén 10 canh chua tur 1
dén 3 nguyén tir khéc loai gidng nhau hoic khac nhau dugc chon tlr nito, oxy, va luu
huynh,”
C3-C7 xycloalkyl ma c6 thé duge thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hogc
halogeno C1-C6 alkyl,”
C4-C12 xycloalkyl lién két cau, hodc
C3-C7 xycloalkenyl.

R? van tot hon nita 1a:
C3-C10 alkyl ma co thé dugc thé bé‘lng “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhiéu nhém di vong khong no don vong hodc da vong co tr 4 dén 10 canh chua tir 1
dén 3 nguyén tir khac loai gidng nhau hoic khac nhau dugc chon tir nito, oxy, va luu
huynh,”
C3-C7 xycloalkyl ma c6 thé dugc thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl” hodc
C4-C12 xycloalkyl lién két cau.

R? van t6t hon nita la:
C3-C8 alkyl mach nhanh ma ¢6 thé duoc thé bang “halogen hogc C3-C7 xycloalkyl,”
C3-C7 xycloalkyl ma c¢6 thé duge thé bang “C1-C4 alkyl hoac C3-C5 xycloalkyl,”
hodc

C4-C12 xycloalkyl lién két cau.
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R? van t6t hon nita 1a:

C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang halogen, hodc

C3-C7 xycloalkyl ma c6 thé duoc thé bing “C1-C4 alkyl hoac C3-C5 xycloalkyl.”
R? van t6t hon nita 1a:

C3-C6 alkyl mach nhanh ma c6 thé duoc thé bang halogen, hodc

C3-C5 xycloalkyl ma c6 thé duoc thé bing “C1-C4 alkyl hodc C3-C5 xycloalkyl.”

R? van tbt hon nita 14 C3-C5 xycloalkyl ma co6 thé duoc thé bang 1 C1-C4

alkyl.
R2 van tdt hon nita 1a:

*

%_

Ngoai ra, R? trong cong thire (I’) tot hon 1a:
C3-C10 alkyl duoc thé hodc khong dugc thé,
(C3-C4 xycloalkyl duge thé hodc khong duge thé,
C4-C12 xycloalkyl lién két cAu duoc thé hoic khong dugc thé,
C2-C6 alkeny! dugc thé hoic khong duge thé, hodc
C3-C4 xycloalkenyl dwoc thé hoac khong dugc thé,
v6i diéu kién khi méi nhém duoge thé hién béng R? ¢c6 phén t thé thi phén ttr thé
khong phai 1a “nhém di vong no dugc thé hoic khong dugc thé ma c6 thé co it nhét 1
nguyén tir khéc loai gidng nhau hozc khac nhau duge chon tir oxy va luu huynh, va c6
it nhit 1 nguyén tir nito.”

R? &t hon nita 1a:
C3-C10 alkyl ma c6 thé duoc thé bang “halogen, C1-C6 alkoxy, C3-C7 xycloalkyl,
hodc mdt hodc nhiéu nhém di vong khong no don vong hodc da vong co tir 4 dén 10
canh chra tr 1 dén 3 nguyén tr khic loai gidng nhau hodc khac nhau dugc chon tir

nito, oxy, va luu huynh,”
C3-C4 xycloalkyl ma co thé dugc thé bing “halogen, C1-C6 alkyl, C3-C7 xycloalkyl,
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hodc halogeno C1-C6 alkyl,”
C4-C12 xycloalkyl lién két cau,
C2-C6 alkenyl ma co thé duoc thé bang halogen, hodc
C3-C4 xycloalkenyl.
R? van tot hon nita la:

C3-C10 alkyl ma c6 thé dugc thé bang “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhiéu nhém di vong khong no don vong hodc da vong co tur 4 dén 10 canh chua tur 1
dén 3 nguyén tir khic loai gidng nhau hoic khac nhau dugc chon tir nito, oxy, va luu

huynh,”

C3-C4 xycloalkyl ma c6 thé duge thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,”

C4-C12 xycloalkyl lién két cAu, hoic
C3-C4 xycloalkenyl.
R? van tdt hon nita 1a:

C3-C10 alkyl ma c6 thé dugc thé bing “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhidu nhém di vong khdng no don vong hodc da vong c6 tir 4 dén 10 canh chua tir 1
dén 3 nguyén tir khac loai gidng nhau hogc khéc nhau dugc chon tir nito, oxy, va luu
huynh,”

C3-C4 xycloalkyl ma c¢o thé dugc thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,” hoac

C4-C12 xycloalkyl lién két cau.
R? van tdt hon nita 1a:
C3-C8 alkyl mach nhanh ma co thé duoc thé bang “halogen hogc C3-C7 xycloalkyl,”

C3-C4 xycloalkyl ma c¢6 thé dugc thé bang “C1-C4 alkyl hogc C3-CS xycloalkyl,”

hoac
C4-C12 xycloalkyl lién két cau.
R? van tdt hon nita 1a:

C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang halogen, hodc
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C3-C4 xycloalkyl ma c6 thé duoc thé bang “C1-C4 alkyl hodc C3-C5 xycloalkyl.”
R? van tét hon nita 1a:

(C3-C4 xycloalkyl ma c6 thé dugc thé bang 1 C1-C4 alkyl.
R? van tét hon nita la:

*

%ﬁ

Tét hon 1a R? gin vao nguyén tit nito co trong khung pyrazolopyrimidin hodc
pyrolopyrimidin trong céc cong thire (I) va (I’) thong qua nguyén tir cacbon trong sd
céc nguyén tir ¢6 trong R?, va sd nguyén tt hydro c6 trong nguyén tir cacbon 1a 0 hodc

1. Tt 13, tot hon 14 trong céc phan sau day cta cac cong thuce (I) va (I'):

?\T}z{

R2

nguyén tir cacbon c¢6 trong R? va nguyén tir nito néu trén lién két v6i nhau, va nguyén
tir cacbon c¢6 0 hodc 1 nguyén tir hydro. Trong R? s6 nguyén t& cacbon cé trong
nguyén tir nito t5t hon nita 1a 0.

Céc vi du v& “phan tir thé” khi mdi nhom duge thé hién bang R® c6 phan tir thé
gém ¢6 cac nhém duge dé cap néu trén, va sb lugng ciia né thuong 1a 1, 2, hodc 3.

Céc vi du vé “halogen” dugc thé hién bang R gbm c6 cac nhém dugce dé cap
néu trén; va tot hon 1a flo, clo, va brom.

Céc vi du vé “C1-C6 alkyl” trong “C1-C6 alkyl dugc thé hodc khong duoc thé”
duoc thé hién bang R3 gdm c6 cic nhém dugce d& cap néu trén, tét hon la C1-C4 alkyl,
t6t hon nira 12 metyl hoic etyl, va van t6t hon nira 1a metyl.

Céc vi du vé “phdn tir thé” trong “C1-C6 alkyl duoc thé hodc khong dugc thé”
duoc thé hién bing R? gdm c6 cac nhém dugce dé cap néu trén, va t6t hon 1a hydroxy
hoéc oxo.

S6 luong céc phén tir thé 1a khong bi gi¢i han cu thé, nhung tot hon 1a 0 hodc

1, va tdt hon nira 12 0.

-41-



34515

“C1-C6 alkyl duge thé hodc khong dugc thé” dugc thé hién bang R® tot hon 1a
C1-C6 alkyl ma c6 thé dugc thé bang hydroxy hoic oxo, t5t hon nita 1a C1-C4 alkyl
ma c6 thé duoc thé bing hydroxy hodc oxo, van t6t hon nita 1a C1-C4 alkyl, va van t6t

hon nita 1a metyl.

“C1-C6 alkoxy” trong “C1-C6 alkoxy duoc thé hodc khong duge thé” duge
thé hién bang R? gdm c6 cdc nhém duge dé cap néu trén, t6t hon 1a C1-C4 alkoxy, va

tot hon nita 1 metoxy hodc etoxy.

Céc vi du v& “phin tir thé” trong “C1-C6 alkoxy duge thé hodic khong dugc

thé” dugc thé hién biang R? gdm c6 cac nhom duoc dé cip néu trén;

t6t hon 13 halogen, C1-C6 alkoxy, C3-C7 xycloalkyl, hodc nhém di vong no
don vong c6 tir 4 dén 10 canh ma c6 thé duge thé bang oxy va chira tr 1 dén 3 nguyén

tir khac loai giéng nhau hodc khéc nhau duge chon tir nito, oxy, va luu huynh;

t5t hon nita 1a halogen, C1-C4 alkoxy, C3-C7 xycloalkyl, hodc nhom di vong
no don vong c6 tur 4 dén 6 canh chua tir 1 dén 3 nguyén tt khac loai gidng nhau hodc

khac nhau dugc chon tir nito, oxy, va luu huynh;

van tét hon nita 13 C1-C4 alkoxy, C3-C7 xycloalkyl, hodc nhém di vong no

don vong co tr 4 dén 6 canh chtra 1 nguyén tir oxy; va
van tt hon nita 1a tetrahydrofuranyl.

S6 luong céc phén tir thé 12 khong bi gi6i han cu thé, nhung t6t hon 1a 0 hodc

1, va tot hon nira 1a 1.

“C1-C6 alkoxy dugc thé hodc khong dugc thé” duge thé hién bang R? t6t hon
1a C1-C6 alkoxy ma c6 thé dugc thé bang “halogen, C1-C6 alkoxy, C3-C7 xycloalkyl,
hoic mdt hodc nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6 thé duoc
thé bing oxo va chira tir 1 dén 3 nguyén tir khic loai gidng nhau hodc khéc nhau dugc

chon tir nito, oxy, va luu huynh”;

tdt hon nira 1a C1-C4 alkoxy ma c6 thé duoc thé bang “halogen, C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc mot hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh
chira tir 1 dén 3 nguyén tt khéc loai gidng nhau hodc khic nhau dugc chon tir nito, oxy,
va luu huynh”;

van t6t hon nita 1a C1-C4 alkoxy ma c6 thé dugc thé bang “C1-C4 alkoxy, C3-
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C7 xycloalkyl, hodc mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 6 canh
chtra 1 nguyén tr oxy”;
van t6t hon nita 1a C1-C4 alkoxy ma co thé dugc thé bang “mdt hoidc nhiéu

nhém di vong no don vong ¢6 tir 4 dén 6 canh chra 1 nguyén ti oxy”; va
van t6t hon nita 12 etoxy hoic tetrahydrofuranylmetoxy.

“C1-C6 alkylthio” trong “C1-C6 alkylthio dugc thé hodc khong duoc thé”
duoc thé hién bing R® gdm cé cac nhém dugc dé cap néu trén, tbt hon 1a C1-C4
alkylthio, va t6t hon nita la metylthio.

Céc vi du v& “phin tir thé” trong “C1-C6 alkylthio dugc thé hoic khong duoc
th&” duoc thé hién bang R? gdm c6 cdc nhoém duge dé cap néu trén.

Sb lugng cac phan tir thé 1a khong bi gi¢i han cu th8, nhung t6t hon 12 0 hodc
1, va tot hon nita 13 0.

“C1-C6 alkythiol dugc thé hoge khong duge thé” duge thé hién bang R® ot
hon 1a C1-C6 alkylthio, t6t hon nita 1a C1-C4 alkylthio, va van t6t hon nita 1a
metylthio.

“C3-C7 xycloalky!” trong “C3-C7 xycloalkyl dugc thé hodc khong duoc thé”
duoc thé hién bing R3 gém ¢6 cac nhém duge dé cép néu trén, va tdt hon 1a
xyclopropyl.

Céc vi du v& “phdn tir thé” trong “C3-C7 xycloalkyl duoc thé hoac khong
duoc thé” duge thé hién bing R® gdm c6 céc nhém dugc dé cap néu trén.

“C3-C7 xycloalkyl dugc thé hodc khong dugc thé” duge thé hién bang R® tot
hon 1a C3-C7 xycloalkyl, tt hon nita 1a C3-C5 xycloalkyl, va van t6t hon nita 1a
xyclopropyl.

Cac vi du vé “C2-C6 alkenyl” trong “C2-C6 alkenyl duoc thé hodc khong |
duoc thé” duoc thé hién béng R3 gém ¢O cac nhém dugce dé cép néu trén, tdt hon 12
C2-C4 alkenyl, va van t6t hon nita 1a vinyl.

Céac vi du v& “phén tir thé” trong “C2-C6 alkenyl dugc thé hodc khong duoc
thé” dugc thé hién bing R® gdm c6 cdc nhém duge dé cap néu trén, va t5t hon 1a

hydroxy.



34515

S6 luong c4c phan tir thé 1a khong bi gidi han cu thé, nhung t6t hon 1a 0 hoac

1, va tot hon nita 13 0.

“C2-C6 alkenyl dugc thé hodc khong duoc th&” duoc thé hién bang R? tbt hon
1a C2-C6 alkenyl ma c6 thé duogc thé bang “hydroxy”;

t6t hon nita 1a C2-C4 alkenyl ma c6 thé dugc thé bang “hydroxy”;
van tot hon nita 1a C2-C4 alkenyl; va
van t6t hon nira 13 vinyl.

Cac vi du v& “C2-C6 alkynyl” trong “C2-C6 alkynyl dugc thé hodc khong
duoc thé” duge thé hién bang R? gém ¢6 cac nhom duoc dé cap néu trén, t6t hon 13

C2-C4 alkynyl, va t6t hon nita 13 etynyl hodc propynyl.

Sé lwong lién két 3 trong “C2-C6 alkynyl” t6t hon 1a 1, va vi tri cta lién két 3
t6t hon 14 ndm giita nguyén t& cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin

va nguyén ti cacbon lién ké véi nguyeén tir cacbon nay.

Céc vi du v& “phén tir thé” trong “C2-C6 alkynyl duoc thé hodc khong duoc

thé” duoc thé hién béng R3 gff)m ¢6 cac nhém duoc dé cap néu trén, va t6t hon 1a:
hydroxy,

C1-C6 alkoxy,

amino ma c6 thé duoc thé bang RY,

C1-C6 alkylsilyloxy,

C3-C7 xycloalkyl ma c6 thé dugc thé bang “hydroxy hodc 0xo,”

C6-C14 hydrocacbon thom ma c6 thé dugc thé bang R®,

mdt hodc nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6 thé duge thé
bang R® va chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khic nhau dugc chon

tlr nito, oxy, va luu huynh,

mdt hodc nhiéu nhém di vong khong no don vong hodc da vong co tir 4 dén 10 canh
ma c6 thé dugc thé bang R7 va chira tir 1 dén 3 nguyén tir khac loai gidng nhau hozc
khac nhau dugc chon tir nito, oxy, va luu huynh, hodc

oxy di vong khdng no ma cé thé duoc thé bang halogen, trong d6 vong di vong khong
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no 1a vong di vong khong no don vong hodc da vong co tur 4 dén 10 canh chua tur 1
dén 3 nguyén tir khic loai gidng nhau hoic khéc nhau duge chon tir nito, oxy, va luu

huynh.

“C1-C6 alkoxy” dugc dé cép néu trén lam vi du vé phan tir thé trong “C2-C6
alkynyl duoc thé hodc khong dugc thé” duogc thé hién bang R3 tdt hon 1a C1-C4

alkoxy, va tot hon nita 1a metoxy.

R* trong “amino ma c6 thé dugc thé bing R*” dugc dé cép néu trén lam vi du
vé phan tir thé trong “C2-C6 alkynyl dugc thé hodc khong dugc thé” dugc thé hién
bing R3 tét hon la C1-C6 alkyl, C1-C4 alkoxy C1-C6 alkyl, hogc carbamoyl ma c6 thé
duoc thé bang C3-C7 xycloalkyl.

“amino ma c6 thé dugc thé bang R*’ duoc dé cap néu trén lam vi du vé phan
t&r thé trong “C2-C6 alkynyl duoc thé hoic khong duge thé” dugc thé hién bing R? tot
hon 13 amino ma c6 thé duoc thé bang R4, trong d6 R* 1a C1-C4 alkyl hodc C1-C4
alkoxy C1-C4 alkyl; va

t6t hon nita 1a amino ma c6 thé duoc thé bang R*, trong d6 R* 1a metyl hodc

metoxyetyl.

“C1-C6 alkylsilyloxy” duoc dé cap néu trén lam vi du v& phin tir thé trong
“C2-C6 alkynyl duge thé hoc khong dugc thé” duge thé hién bang R® t6t hon 1a tri-
C1-C6 alkylsilyloxy, va t6t hon nita 13 tert-butyldimetylsilyloxy.

C3-C7 xycloalkyl ma co thé dugc thé bang “hydroxy hodc oxo” duoc & cap
néu trén 1am vi du v& phén tir thé trong “C2-C6 alkynyl dugc thé hodc khong dugc thé”
duoc thé hién bang R3 t6t hon 1a C3-C7 xycloalkyl ma c6 thé dugc thé bang “hydroxy.”

RS trong “C6-C14 hydrocacbon thom ma c6 thé dugc thé bang R¥ dugc d&
cép néu trén [am vi du v& phan tir thé trong “C2-C6 alkynyl dugc thé hodc khong dugc
thé” duge thé hién bing R3 t6t hon 14
halogen,

C1-C4 alkylamino ma co thé dugc thé bang mot hodc nhidu nhém di vong khong no

don vong c6 tir 4 dén 10 canh chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc

khéc nhau duoc chon tlr nito, oxy, va luu huynh, hodc

C1-C6 alkoxy.
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“C6-C14 hydrocacbon thom ma cé thd dugc thé bang R> duge dé cap néu
trén lam vi du v& phén tir thé trong “C2-C6 alkynyl dugc thé hodc khong dugc thé”
duoc thé hién bang R3 tdt hon 14 phenyl ma c6 thé dugce thé bang R®, trong d6 R’ 1a
halogen, metylamino ma c6 thé dugc thé bang mot hodc nhiéu nhém di vong khong no
don vong c6 tu 4 dén 6 canh chira tir 1 dén 3 nguyén tir khac loai gidng nhau hogc

khac nhau duoc chon tir nito, oxy, va luu huynh, hodc C1-C4 alkoxy; va
t&t hon nita 1a phenyl ma c6 thé dugc thé bang R, trong d6 R’ 1a halogen.

R® trong “mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma
¢6 thé dugc thé bang RS va chira tur 1 dén 3 nguyén tir khéc loai gidng nhau hoic khac
nhau dugc chon tir nito, oxy, va luu huynh” duoc dé cap néu trén lam vi dy vé phén to
thé trong “C2-C6 alkynyl dugc thé hodc khong duge thé” dugc thé hién bang R? tot
hon 1a hydroxy, C1-C6 alkyl, C1-C6 alkoxy, hoéc oxo.

“mot hodc nhiéu nhém di vong no don vong co tir 4 dén 10 canh ma co thé
duoc thé bang RS va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau
dugc chon tur nito, oxy, va luu huynh” dugc dé cap néu trén lam vi du v& phén tir thé
trong “C2-C6 alkynyl dugc thé hodc khong dugc thé” duoc thé hién bang R t6t hon 12
“mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 6 canh ma co thé duogc thé
béng RC va chira tir 1 dén 3 nguyén ti khéc loai giéng nhau hodc khéac nhau dugc chon
tir nito, oxy, va lwu huynh,” trong d6 R® 1a hydroxy, C1-C4 alkyl, C1-C4 alkoxy, hodc

0XO0;

t5t hon nita 1a “mdt hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh
ma ¢6 thé dugc thé bing RS va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc
khac nhau dugc chon tir nito, oxy, va luu huynh,” trong do6 R® 1a hydroxy, C1-C4 alkyl,

hodc oxo;

van tét hon nita 1a “mdt hodc nhiéu nhém di vong no don vong co tir 4 dén 6
canh ma c6 thé dugc thé bang R° va chta tir 1 dén 3 nguyén ti khéc loai gidng nhau
hodc khac nhau duoc chon tlr nito, oxy, va luu huynh,” trong do RS 1a hydroxy hodc
metyl; va

van tdt hon nira 13 morpholino, tetrahydropyranyl, pyrolidinyl, piperidinyl,

hodc oxetanyl ma c6 thé dugc thé bang R®, trong d6 R® 1 hydroxy hodc metyl.
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R’ trong “mdt hodc nhiéu nhém di vong khong no don vong hodc da vong co
tir 4 dén 10 canh ma c6 thé dugc thé bang R7 va chira tr 1 dén 3 nguyén tir khac loai
gibng nhau hodc khéc nhau duge chon tir nito, oxy, va luu huynh” dugc dé cap néu
trén 1am vi du v& phin tir thé trong “C2-C6 alkynyl dugc thé hodc khong dugc thé”
duoc thé hién béng R3 13 halogen, xyano, C1-C6 alkyl, C1-C6 alkoxy, hoac amino.

“mot hodc nhiéu nhém di vong khong no don vong hodc da vong c6 tr 4 dén
10 canh ma c¢6 thé dugc thé biang R7 va chira tir 1 dén 3 nguyén tir khac loai gidng
nhau hodc khac nhau duge chon tr nito, oxy, va luu huynh” tdt hon 12 “mdt hodc
nhiéu nhém di vong khong no don vong hodc hai vong co tir 4 dén 10 canh ma c6 thé
duoc thé bang R7 va chta tr 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau
duogc chon tir nito, oxy, va luu huynh,” trong do6 R’ 1a halogen, xyano, C1-C4 alkyl,

C1-C4 alkoxy, hodc amino;

tét hon nita 1a “mot hodc nhidu nhém di vong khong no don vong hodc hai
vong c6 tir 4 dén 10 canh ma c6 thé dugc thé bang R7 va chta tur 1 dén 3 nguyén tir
khéc loai gibng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh,” trong doé

R7 12 C1-C4 alkyl hodc amino; va

vAn tt hon nita 1a pyrazolyl, imidazo[1,2-b]pyridazinyl, imidazolyl, pyridinyl,
thiazolyl, hodc furo[3,2-b]pyridinyl ma co6 thé duoc thé bang R7, trong d6 R” 1a C1-C4

alkyl hodc amino.

“oxy di vong khong no ma co thé duoc thé bang halogen, trong d6 vong di
vong khong no 12 vong di vong khong no don vong hodc da vong co tur 4 dén 10 canh
chira tir 1 dén 3 nguyén tir khéc loai giéng nhau hoidc khac nhau dugc chon tir nito,
oxy, va luu huynh” dugc dé cap néu trén lam vi du vé phan tir thé trong “C2-C6
alkynyl duogc thé hoic khong duge thé” dugc thé hién bang R® t6t hon 1 “oxy di vong
khong no ma cé thé duoc thé bang halogen, trong d6 vong di vong khong no 1a vong di
vong khong no don vong c¢6 tir 4 dén 6 canh chura tir 1 d&én 3 nguyén tir khac loai gidng
nhau hodc khac nhau duoc chon tir nito, oxy, va luu huynh,” va

t8t hon nita 1a “pyridinyloxy ma c6 thé dugc thé bang halogen.”

S6 lugng phan tir thé trong “C2-C6 alkynyl” trong “C2-C6 alkynyl dugc thé
hodc khong duoc thé” duge thé hién bang R? khong bi gi6i han cu thé, nhung tét hon

lal.
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“C2-C6 alkynyl duoc thé hogc khong dugc thé” dugce thé hién bing R3 tét hon
14 C2-C6 alkynyl ma c6 thé dugc thé bang

“hydroxy,
C1-C6 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a C1-C6 alkyl, C1-C4 alkoxy
C1-C6 alkyl, hodc carbamoyl ma c6 thé dugc thé bang C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duogc thé bang “hydroxy hogc oxo,”

C6-C14 hydrocacbon thom ma c¢o thé duoc thé bing RS, trong d6 RS 1a
halogen, C1-C4 alkylamino ma c¢6 thé duoc thé bang mot hoic nhiéu nhém di vong
khoéng no don vong cé tur 4 dén 10 canh chua tr 1 dén 3 nguyén ti khac loai gidng

nhau hodic khac nhau duge chon tir nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 10 canh ma c6 thé
duoc thé bang R va chira tr 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau
dugce chon tir nito, oxy, va luu huynh, trong d6 R® 1a hydroxy, C1-C6 alkyl, C1-C6

alkoxy, hodc oxo,

mot hodc nhidu nhém di vong khdng no don vong hodc da vong c6 tir 4 dén 10
canh ma c6 thé duoc thé bang R” va chira tr 1 dén 3 nguyén tir khéc loai gidng nhau
hodc khac nhau dugc chon tlr nito, oxy, va luu huynh, trong do6 R’ 1a halogen, xyano,

C1-C6 alkyl, C1-C6 alkoxy, hodc amino, hodc

oxy di vong khdng no ma cé thé dugc thé bang halogen, trong d6 vong di
vong khong no 14 vong di vong khong no don vong hodc da vong cd tir 4 dén 10 canh
chtra tir 1 dn 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tir nito,
0xy, va luu huynh,”

v6i didu kién vi tri cta lién két 3 cia C2-C6 alkynyl ndm gitta nguyén tt
cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tlr cacbon lién k& véi
nguyén ti cacbon nay;

tdt hon nita 12 C2-C6 alkynyl ma c6 thé duoc thé bang

“hydroxy,
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C1-C4 alkoxy,

amino ma c6 thé dugc thé bang R?, trong d6 R* 1a C1-C4 alkyl, C1-C4 alkoxy
C1-C4 alkyl, hodc carbamoyl ma cé thé duoc thé béng C3-CS5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma ¢6 thé dugc thé bang “hydroxy hodc oxo,”

phenyl ma c6 thé dugc thé bing R®, trong d6 R 1a halogen, metylamino ma 6
thé duoc thé bang mot hoic nhiéu nhém di vong khong no don vong co tir 4 dén 6
canh chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tir

nito, oxy, va luu huynh, hoac C1-C4 alkoxy,

mot hoac nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma co thé duogc
thé bang R® va chua tr 1 dén 3 nguyén tir khic loai gidng nhau ho#c khac nhau dugc
chon tir nito, oxy, va luu huynh, trong d6 R® 13 hydroxy, C1-C4 alkyl, C1-C4 alkoxy,
hodc oxo,

mot hodc nhidu nhém di vong khong no don vong hodc hai vong c6 tir 4 dén
10 canh ma c6 thé duoc thé bang R7 va chira tir 1 dén 3 nguyén tir khéc loai gidng
nhau hoiic khac nhau dugce chon tir nito, oxy, va luu huynh, trong d6 R’ 1a halogen,
xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma cé thé duoc thé biang halogen, trong d6 vong di
vong khdng no 1a vong di vong khong no don vong co tir 4 dén 6 canh chira tir 1 dén 3
nguyén tir khéc loai gidng nhau hogc khac nhau dugc chon tir nito, oxy, va luu huynh,”

v6i didu kién vi tri ctia lién két 3 ctia C2-C6 alkynyl nim gitta nguyén t
cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké véi
nguyén tr cacbon nay;

van tdt hon nita 1a C2-C6 alkynyl ma c6 thé dugc thé bang

“hydroxy,

C1-C4 alkoxy,

amino ma c6 thé dugc thé bang R, trong d6 R* 1a C1-C4 alkyl, C1-C4 alkoxy
C1-C4 alkyl, hodc carbamoyl ma co thé duge thé bang C3-C5 xycloalkyl,
tri-C1-C6 alkylsilyloxy,
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C3-C7 xycloalkyl ma co thé duoc thé bang “hydroxy hodc oxo,”
phenyl ma c6 thé dugc thé bang R°, trong d6 R” la halogen,

“mot hoac nhiéu nhoém di vong no don vong co tir 4 dén 6 canh ma c6 thé
duoc thé bing RS va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau
duoc chon tir nito, oxy, va luu huynh,” trong dé R® 14 hydroxy, C1-C4 alkyl, C1-C4

alkoxy, hodc oxo,

“mdt hodc nhidu nhém di vong khong no don vong hogc hai vong co tir 4 dén
10 canh ma c6 thé duge thé bang R7 va chira tir 1 dén 3 nguyén tir khac loai gidng
nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh,” trong d6 R7 1a halogen,

xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma ¢o thé duoc thé bing halogen, trong d6 vong di
vong khong no 14 vong di vong khong no don vong c6 tur 4 dén 6 canh chira tir 1 dén 3
nguyén t& khic loai gidng nhau hogc khéc nhau dugc chon tir nito, oxy, va luu huynh,”

v6i didu kién vi tri coa lién két 3 cia C2-C6 alkynyl ndm gitta nguyén tir
cacbon lién két véi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké véi
nguyén tir cacbon nay;

vAn t6t hon nita 1a C2-C6 alkynyl ma c6 thé dugc thé bing

“hydroxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a C1-C4 alkyl hodc C1-C4
alkoxy C1-C4 alkyl,

C3-C7 xycloalkyl ma co thé dugc thé bang hydroxy,

phenyl ma c6 thé dugc thé bang R®, trong d6 R® 1a halogen,

“mot hodc nhiéu nhom di vong no don vong c6 tir 4 dén 6 canh ma c6 thé
duoc thé bang R° va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau
duoc chon tir nito, oxy, va luu huynh,” trong d6 R® 1a hydroxy, C1-C4 alkyl, hodc oxo,
hodc

“mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong ¢6 tir 4 dén
10 canh ma c6 thé dugc thé bang R va chira tr 1 dén 3 nguyén tir khéc loai gidng
nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh,” trong do R’ 1a halogen,
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xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino,”

v6i didu kién vi tri cua lién két 3 cia C2-C6 alkynyl ndm gifta nguyén tt
cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén t& cacbon lién ké véi

nguyén tir cacbon nay; va
van t6t hon nira 1a C2-C6 alkynyl ma c6 thé dugc thé bang
“hydroxy,
amino ma c6 thé duogc thé bang R*, trong d6 R* 1a metyl hodc metoxyetyl,
C3-C7 xycloalkyl ma co thé dugc thé bang hydroxy,

“mot hodc nhidu nhém di vong no don vong co tir 4 dén 6 canh ma c6 thé
duge thé bing R va chura tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau
duoc chon tir nito, oxy, va luu huynh,” trong d6 R® 12 hydroxy hodc metyl, hodc

“mot hodic nhiéu nhém di vong khdng no don vong hodc hai vong c6 tur 4 dén
10 canh ma c6 thé duoc thé bang R7 va chua tir 1 dén 3 nguyén tir khéc loai gidng
nhau hoic khac nhau duoc chon tr nito, oxy, va luu huynh,” trong do6 R’ 1a C1-C4
alkyl hodac amino,”

v6i didu kién vi tri cta lién két 3 ctiia C2-C6 alkynyl nidm gitra nguyén tt
cacbon lién két véi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién k& v6i

nguyén ti cacbon nay.

Céc vi du dugc vu tién cu thé gom co:
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Céc vi du vé “phan tir the” trong “amino dugc thé hodc khong duge the” dugc

thé hién bing R gom c6 cac nhém dugc dé cép néu trén.

Céc vi du v& “phan tir thé” trong “carbamoyl dugc thé hodc khong dugc thé”

duoc thé hién bang R® gdm ¢6 cidc nhom duge dé cap néu trén.

Céac vi du vé “C6-C14 hydrocacbon thom” trong “C6-C14 hydrocacbon thom
duoc thé hoic khong duoc thé” duoc thé hién béng R3 g6m ¢6 cdc nhom duge dé cap

néu trén, va tot hon 1a phenyl.

Céc vi du v& “phan tir thé” trong “C6-C14 hydrocacbon thom dugc thé hoic

khoéng duoc thé” duogc thé hién béng R3 géln ¢6 cac nhém duogce dé cdp néu trén;
tdt hon 1a:
hydroxy,

C1-C6 alkyl ma c6 thé duge thé bang hydroxy,
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formyl, hodc

mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6 thé dugc thé
bing C1-C6 alkyl va chta tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau

duoc chon tir nito, oxy, va luu huynh;
tot hon nita 1a:
hydroxy,
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy,
formyl, hodc

mot hodc nhidu nhém di vong no don vong ¢ tir 4 dén 6 canh ma c6 thé duge thé
bang C1-C4 alkyl va chira tir 1 dén 3 nguyén tir khac loai gidng nhau hoic khac nhau

duoc chon tir nito, oxy, va luu huynh;
van tbt hon nita 1a:
hydroxy,
C1-C4 alkyl ma c6 thé duoc thé bang hydroxy, hoic
formyl; va
vén t6t hon nita la:
hydroxy, hodc
C1-C4 alkyl ma c6 thé duoc thé bang hydroxy.

S lugng cac phan tir thé 1a khong bi gidi han cu thé, nhung tét hon 1a 0 hodc

1, va tot hon nira 1a 1.

“C6-C14 hydrocacbon thom duogc thé hoic khong duoc thé” duoc thé hién
bang R3 tot hon 1a C6-C14 hydrocacbon thom ma c6 thé dugc thé bang:

“hydroxy,
C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,
formyl, hodc

mdt hodc nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6 the duoc thé

bing C1-C6 alkyl va chtra tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau
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duoc chon tir nito, oxy, va luu huynh”;
t5t hon nita 1a phenyl ma c6 thé duoc thé bang:
“hydroxy,
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy,
formyl, hodc
mdt hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6 thé duoc thé
bing C1-C4 alkyl va chta tir 1 dén 3 nguyén tr khac loai gidng nhau hoic khéc nhau
duoc chon tir nito, oxy, va luu huynh”;
van tét hon nita 12 phenyl ma c6 thé duoc thé bang:
“hydroxy,
C1-C4 alkyl ma c6 thé duoc thé bang hydroxy, hodc
formyl”; va

van tét hon nita 14 phenyl ma c6 thé dugc thé bang:
“hydroxy, hodc
C1-C4 alkyl ma c6 thé duoc thé bang hydroxy.”

Céac vi du v& “nhém di vong no don vong hodc da vong co tir 4 dén 10 canh
chira tir 1 dén 3 nguyén ttr khic loai gidng nhau hodc khac nhau dugc chon tir nito, oxy,
va luu huynh” trong “nhém di vong no don vong hodc da vong c6 tir 4 dén 10 canh
duoc thé hodc khong dugc thé chua tir 1 dén 3 nguyén tr khic loai gidng nhau hodc
khac nhau dugc chon tir nito, oxy, va luu huynh” dugc thé hién bang R3 gdm c6 cic
nhém duge d& cap néu trén.

Céc vi du v& “phén tir thé” trong “nhém di vong no don vong hodc da vong c6
tir 4 dén 10 canh dugc thé hogc khong dugc thé chira tir 1 dén 3 nguyén tir khac loai
gidng nhau hoic khac nhau duge chon tir nito, oxy, va luu huynh” duge thé hién bang
R? gdm ¢6 cac nhom dugc dé cap néu trén.

“Nhom di vong khong no don vong hodc da vong ¢o tir 4 dén 10 canh chua tir
1 dén 3 nguyén tir khic loai gidng nhau hosc khéc nhau dugc chon tir nito, oxy, va luu

huynh” trong “nhom di vong khong no don vong hodc da vong c6 tur 4 dén 10 canh
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duoc thé hoidc khong dugc thé chira tir 1 dén 3 nguyén tt khéc loai gidng nhau hogc
khac nhau dugc chon tir nito, oxy, va luu huynh” duogc thé hién bang R3 gdm cb cac
nhém duoc dé cap néu trén; tot hon 14 nhom di vong khong no don vong hodc da vong
c6 tir 4 dén 6 canh chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khic nhau
duoc chon tir nito, oxy, va luu huynh; tdt hon nita 1a nhém di vong khong no don vong
6 tr 4 dén 6 canh chira 1 ho#c 2 nguyén tir nito; va van tot hon nita 12 pyrazolyl.

I'e
A

Céc vi du vé& “phdn tir thé” trong “nhém di vong khong no don vong hodc da
vong ¢6 tir 4 dén 10 canh dugc thé hodc khong duoc thé chua tir 1 dén 3 nguyén tr
khac loai giéng nhau hoic khac nhau dwge chon tir nito, oxy, va luu huynh” dugc thé

hién bing R3 gom c6 cac nhom duge dé cip néu trén;

t6t hon 1a halogen, C1-C6 alkyl ma c6 thé duoc thé bang hydroxy, hodc amino
ma c6 thé dugc thé bang C1-C6 alkyl(cacbonyl);

t6t hon nira 13 halogen, C1-C4 alkyl ma c6 thé dugc thé bang hydroxy, hodc

amino ma c6 thé dugc thé bang C1-C4 alkyl(cacbonyl); va

van t6t hon nita 13 flo, metyl ma c6 thé dugc thé biang hydroxy, hodc

axetylamino.

S6 lwong cac phan tir thé 1a khong bi gi¢i han cu thé, nhung tét hon 13 0 hodc

1, va t&t hon nira 1a 1.

“Nhém di vong khong no don vong hodc da vong c¢6 tur 4 dén 10 canh dugc
thé hodc khong dugc thé chtra tir 1 dén 3 nguyén tir khic loai gidng nhau hodc khac
nhau duogc chon tir nito, oxy, va luu huynh” duoc thé hién béng R3 t&t hon 1a nhom di
vong khong no don vong co tir 4 dén 6 canh ma c6 thé dugc thé bang “halogen, C1-C6
alkyl ma c6 thé duge thé bang hydroxy, hodc amino ma c6 thé duoc thé bang C1-C6
alkyl(cacbonyl)” va chua tur 1 dén 3 nguyén ti khéc loai gidng nhau hodc khéc nhau

duoc chon tir nito, oxy, va luu huynh;

tdt hon nita 14 nhém di vong khong no don vong c6 tir 4 dén 6 canh ma c6 thé
duoc thé bang “halogen, C1-C4 alkyl ma c6 thé duogc thé bang hydroxy, hodc amino
ma ¢c6 thé duge thé biang C1-C4 alkyl(cacbonyl)” va chira 1 dén 3 nguyén tir khac loai
giéng nhau ho#c khic nhau dugc chon tlr nito, oxy, va luu huynh;

van tdt hon nita 12 nhom di vong khong no don vong co tir 4 dén 6 canh chira

-55-



34515

tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tir nito, oxy, va

luu huynh;

van t6t hon nira 14 nhém di vong khong no don vong cd tur 4 dén 6 canh chira 1

hoac 2 nguyén tu nito; va

van tét hon nita 13 pyrazolyl.

R? tét hon 1a:
hydro,
halogen,
Xyano,
C1-C6 alkyl dugc thé hoic khong dugc thé,
C1-C6 alkoxy duogc thé hodc khéng duge thé,
C1-C6 alkythiol dugc thé hodic khong duge thé,
C3-C7 xycloalkyl dugc thé hoic khong dugc thé,
C2-C6 alkenyl dugc thé hodc khong duge thé,

C2-C6 alkynyl duge thé hodc khong dwoc thé, voi diéu kién vi tri cta lién két 3 cua
C2-C6 alkynyl nim gifta nguyén t&r cacbon lién két véi khung 7H-pyrolo[2,3-

d]pyrimidin va nguyén ttr cacbon 1ién ké véi nguyén tir cacbon nay,
C6-C14 hydrocacbon thom dugc thé hoic khong dugc thé, hodc

nhom di vong khong no don vong c6 tir 4 dén 10 canh duogc thé hoic khong dugce thé
chtra tir 1 dén 3 nguyén ti khac loai gidng nhau hogc khac nhau dugc chon tir nito, oxy,

va luu huynh.
R? tét hon nita 1a:
hydro,
halogen,
Xyano,
C1-C6 alkyl ma c¢o thé duge thé bang hydroxy hodc oxo,

C1-C6 alkoxy ma c6 thé duge thé bang:
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“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 10 canh ma c6 thé
duoc thé bang oxo va chira tir 1 dén 3 nguyén tir khic loai gidng nhau hodc khac nhau

dugc chon tir nito, oxy, va luu huynh,”
C1-C6 alkylthio,
C3-C7 xycloalkyl,
C2-C6 alkenyl ma co thé duogc thé bang “hydroxy,”
C2-C6 alkynyl ma c6 thé dugc thé bang:
“hydroxy,
C1-C6 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 12 C1-C6 alkyl, C1-C4 alkoxy
C1-C6 alkyl, hodc carbamoyl ma c6 thé dugc thé bang C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duge thé bang “hydroxy hodc 0xo,”

C6-C14 hydrocacbon thom ma co thé dugc thé bang R’, trong d6 R’ 1a
halogen, C1-C4 alkylamino ma c6 thé dugc thé bang mot hoic nhiéu nhém di vong
khong no don vong co tu 4 dén 10 canh chra tir 1 dén 3 nguyén t& khic loai gidng

nhau hoidc khac nhau duoc chon tir nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhiéu nhom di vong no don vong co tur 4 dén 10 canh ma c6 thé
dugc thé bang RS va chia tir 1 dén 3 nguyén tir khic loai giéng nhau hozc khéac nhau
dugc chon tr nito, oxy, va luu huynh, trong do R® 1a hydroxy, C1-C6 alkyl, C1-C6
alkoxy, hodc oxo,

mot hodc nhidu nhém di vong khong no don vong hodc da vong co tir 4 dén 10
canh ma c6 thé duoc thé bang R7 va chta tr 1 dén 3 nguyén ttr khéc loai gidng nhau
hodc khdc nhau dwgc chon tir nito, oxy, va luu huynh, trong d6 R’ 1a halogen, xyano,

C1-C6 alkyl, C1-C6 alkoxy, hodc amino, hodc
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oxy di vong khong no ma ¢o thé duoc thé bang halogen, trong d6 vong di
vong khong no 1a vong di vong khong no don vong hodc da vong c6 tur 4 dén 10 canh
chira tir 1 dén 3 nguyén tr khéc loai gibng nhau hodc khac nhau dugc chon tir nito,

oxy, va luu huynh,”

v6i didu kién vi tri cua lién két 3 cia C2-C6 alkynyl ndm gitta nguyén tt
cacbon lién két véi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén ti cacbon 1ién ké véi

nguyén tir cacbon nay,

C6-C14 hydrocacbon thom ma co thé duoc thé bang:
“hydroxy,
C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,
formyl, hodc

mot hodc nhidu nhém di vong no don vong co tir 4 dn 10 canh ma co thé
duoc thé bang C1-C6 alkyl va chua tir 1 dén 3 nguyén tt khac loai gidng nhau hodc

khac nhau dugc chon tir nito, oxy, va luu huynh,” hoéc

nhom di vong khéng no don vong cd tir 4 dén 6 canh ma c6 thé duge thé bang:
“halogen,
C1-C6 alkyl ma c6 thé duoc thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C6 alkyl(cacbonyl),”

va chtra tir 1 dén 3 nguyén tt khéc loai giéng nhau hodc khac nhau dugce chon tir nito,

0xy, va luu huynh.
R3 van tét hon nita 1a:
hydro,
halogen,
Xyano,
C1-C4 alkyl ma c6 thé duge thé bang hydroxy hoic oxo,
C1-C6 alkoxy ma c6 thé duge thé bang:

“halogen,
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C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 10 canh ma c6 thé
duoc thé bang oxo va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau

duoc chon tir nito, oxy, va luu huynh,
C1-C4 alkylthio,
C3-C5 xycloalkyl,
C2-C6 alkenyl ma c6 thé dugc thé bang “hydroxy,”
C2-C6 alkynyl ma c6 thé dugc thé bang:
“hydroxy,
C1-C6 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a C1-C6 alkyl, C1-C4 alkoxy
C1-C6 alkyl, hodc carbamoyl ma co thé dugc thé béng C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,

C3-C7 xycloalkyl ma ¢o thé duoc thé bang “hydroxy hodc 0xo,”

C6-C14 hydrocacbon thom ma co thé dugc thé bang R°, trong d6 R’ 1a
halogen, C1-C4 alkylamino ma ¢o thé dugc thé bang mot hoic nhiéu nhém di vong
khoéng no don vong co tir 4 dén 10 canh chua tir 1 dén 3 nguyén t& khéc loai gidng
nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 10 canh ma co thé
duoc thé bang R va chira tur 1 dén 3 nguyén tir khic loai gidng nhau hogc khac nhau
duoc chon tir nito, oxy, va luu huynh, trong d6 R® 1a hydroxy, C1-C6 alkyl, C1-C6
alkoxy, hodc oxo,

mot hodc nhidu nhom di vong khong no don vong hodc da vong c6 tir 4 dén 10
canh ma ¢6 thé dugc thé bang R7 va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau
hodc khac nhau dugc chon tlr nito, oxy, va luu huynh, trong do R’ 1a halogen, xyano,

C1-C6 alkyl, C1-C6 alkoxy, hodc amino, hodc

oxy di vong khdng no ma co thé duogc thé bang halogen, trong d6 vong di
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vong khong no 13 vong di vong khong no don vong hoac da vong c6 tir 4 dén 10 canh
chira tr 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tir nito,

oxy, va luu huynh,”

v6i didu kién vi tri cta lién két 3 ctia C2-C6 alkynyl ndm giita nguyén tir
cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké véi

nguyén tir cacbon nay,

C6-C14 hydrocacbon thom ma ¢o thé duoc thé bang:
“hydroxy,
C1-C6 alkyl ma co thé dugc thé bang hydroxy,
formyl, hoac

mot hodc nhiéu nhém di vong no don vong cé tr 4 dén 10 canh ma co thé
duoc thé bang C1-C6 alkyl va chira tir 1 dén 3 nguyén t khac loai gidng nhau hoic

khac nhau dugc chon tir nito, oxy, va luu huynh,” hoéc

nhém di vong khéng no don vong c6 tir 4 dén 6 canh ma co thé dugc thé bﬁng:
“halogen,
C1-C6 alkyl ma co thé dugc thé bang hydroxy, hodc
amino ma c6 thé dugc thé biang C1-C6 alkyl(cacbonyl),”

va chira tir 1 dén 3 nguyén ti khéc loai gidng nhau hogc khac nhau dugc chon tur nito,

oxy, va luu huynh.
R3 van tét hon nita 1a:

hydro,

halogen,

Xyano,

C1-C4 alkyl,

C1-C6 alkoxy ma ¢o thé duoc thé bang:
“halogen,

C1-C6 alkoxy,
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C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong ¢ tir 4 dén 10 canh ma cé thé
duoc thé bang oxo va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau
duogc chon tir nito, oxy, va luu huynh,”
C1-C4 alkylthio,
C3-C5 xycloalkyl,
C2-C4 alkenyl ma c6 thé dugc thé bang “hydroxy,”
C2-C6 alkynyl ma ¢o thé duoc thé bang:

“hydroxy,

C1-C4 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 12 C1-C4 alkyl, C1-C4 alkoxy
C1-C4 alkyl, hodc carbamoyl ma co thé duge thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé dugc thé bang “hydroxy hodc oxo,”

phenyl ma c6 thé dugc thé bang R?, trong d6 R’ 1a halogen, metylamino ma ¢6
thd duoc thé bing mot hodc nhiéu nhém di vong khong no don vong cé tir 4 dén 6
canh chira tir 1 dén 3 nguyén ti khéc loai gidng nhau hodc khac nhau duoc chon tir

nito, oxy, va luu huynh, hoac C1-C4 alkoxy,

mot hodc nhiéu nhém di vong no don vong ¢ tir 4 dén 6 canh ma c6 thé duoc
thé bang RS va chta tir 1 dén 3 nguyén tir khac loai gidng nhau hozc khac nhau duoc
chon tir nito, oxy, va luu huynh, trong d6 R® 1 hydroxy, C1-C4 alkyl, C1-C4 alkoxy,

hoac oxo,

mot hodc nhidu nhém di vong khong no don vong hodc hai vong c6 tur 4 dén
10 canh ma c¢6 thé duoc thé bang R7 va chua tir 1 dén 3 nguyén tir khic loai gidng
nhau hodic khac nhau dwgc chon tr nito, oxy, va luu huynh, trong dé R’ 1a halogen,

xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma co thé duoc thé bang halogen, trong d6 vong di
vong khong no 1a vong di vong khong no don vong co tur 4 dén 6 canh chira tir 1 dén 3

nguyén tir khac loai gidng nhau hodc khac nhau dugc chon tlr nito, oxy, va luu huynh,”
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véi didu kién vi tri ctia lién két 3 cua C2-C6 alkynyl ndm giita nguyén tir
cacbon lién két véi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké véi

nguyén tir cacbon nay,

phenyl ma c6 thé duoc thé bang:
“hydroxy,
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy,
formyl, hoac

mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6 thé duoc
thé bang C1-C4 alkyl va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac

nhau dugc chon tir nito, oxy, va luu huynh,” hodc

nhém di vong khong no don vong co tir 4 dén 6 canh ma c6 thé duge thé bang:
“halogen,
C1-C4 alkyl ma co thé duoc thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C4 alkyl(cacbonyl),”

va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau dugc chon tir nito,

oxy, va luu huynh.

R? van tdt hon nita 1a:
hydro,
halogen,
C1-C4 alkyl,
C1-C4 alkoxy ma c6 thé dugc thé bang:

“halogen,

C1-C4 alkoxy,

C3-C7 xycloalkyl, hodc

mot hodc nhidu nhém di vong no don vong c6 tir 4 dén 6 canh chira tir 1 dén 3
nguyén tir khac loai gidng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh,”
C1-C4 alkylthio,
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C2-C4 alkenyl,

C2-C6 alkynyl ma c6 thé duoc thé bang:
“hydroxy,
C1-C4 alkoxy,

amino ma c6 thé dugc thé bang R*, trong d6 R* 1a C1-C4 alkyl, C1-C4 alkoxy
C1-C4 alkyl, hodc carbamoyl ma c6 thé duge thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duoc thé bang “hydroxy hodc oxo,”
phenyl ma ¢6 thé duoc thé bang R’, trong d6 R® 13 halogen,

“mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma co thé
duoc thé bang RS va chira tir 1 dén 3 nguyén tir khic loai gidng nhau hogc khac nhau
dwoc chon tir nito, oxy, va luu huynh,” trong d6 R® 14 hydroxy, C1-C4 alkyl, C1-C4

alkoxy, hodc oxo,

“mot hodc nhiéu nhém di vong khdng no don vong hodc hai vong co tur 4 dén
10 canh ma c6 thé duoc thé bang R’ va chira tr 1 dén 3 nguyén tir khéc loai gidng
nhau hodic khac nhau duge chon tr nito, oxy, va luu huynh,” trong d6 R’ 1a halogen,

xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma co thé duoc thé bing halogen, trong d6 vong di
vong khdng no 1a vong di vong khong no don vong co tur 4 dén 6 canh chira tir 1 dén 3

nguyén tir khéac loai gidng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh,”

v6i didu kién vi tri cta lién két 3 cta C2-C6 alkynyl ndm giita nguyén tir
cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké véi

nguyén tir cacbon nay,
phenyl ma c6 thé duogc thé bang:
“hydroxy,
C1-C4 alkyl ma co thé duogc thé béng hydroxy, hodc
formyl,” hodc
nhom di vong khong no don vong co tur 4 dén 6 canh chua tir 1 dén 3 nguyén ti khac
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loai gidng nhau hogc khac nhau dugc chon tir nito, oxy, va luu huynh.
R3 van t6t hon nita 1a:

hydro,

halogen,

C1-C4 alkoxy ma c6 thé dugc thé bang:
“C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhom di vong no don vong c6 tir 4 dén 6 canh chira 1 nguyén

to oxy,”

C1-C4 alkylthio,

C2-C4 alkenyl,

C2-C6 alkynyl ma c6 thé dugc thé bang:

“hydroxy,

amino ma c6 thé duge thé bang RY, trong d6 R* 1a C1-C4 alkyl hodc C1-C4
alkoxy C1-C4 alkyl,

C3-C7 xycloalkyl ma co thé duge thé bang “hydroxy hodc 0xo,”

phenyl ma co thé dugc thé bang R, trong d6 R* 13 halogen,

“mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 6 canh ma c6 thé
duoc thé bing RS va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau
duogc chon tir nito, oxy, va luu huynh,” trong do6 R® 1a hydroxy, C1-C4 alkyl, hodc oxo,
hoac

mot hodc nhidu nhom di vong khong no don vong hodc hai vong c6 tir 4 dén
10 canh ma c6 thé duge thé bang R7 va chira tir 1 dén 3 nguyén tir khac loai gidng
nhau hodic khac nhau duge chon tir nito, oxy, va luu huynh, trong do R7 1a halogen,
xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino,”

v6i didu kién vi tri cta lién két 3 ctia C2-C6 alkynyl ndm gitta nguyén ti
cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién k& véi

nguyén tir cacbon nay,
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phenyl ma co thé duoc thé bing:
“hydroxy hodc
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy,” hodc

nhém di vong khoéng no don vong c6 tir 4 dén 6 canh chira 1 hodc 2 nguyén tir nito.
R3 van tbt hon nita la:

C1-C4 alkoxy ma cé thé duoc thé bang “mot hodc nhiéu nhém di vong no don vong ¢

tir 4 dén 6 canh chira 1 nguyén tir oxy,” hodc
C2-C6 alkynyl ma co thé duoc thé bang:

“hydroxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a metyl hodc metoxyetyl,

C3-C7 xycloalkyl ma c6 thé duoc thé bang hydroxy,

“mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 6 canh ma c6 thé
duoc thé biang R° va chira tur 1 dén 3 nguyén tir khic loai gidng nhau hogc khac nhau
dugc chon tir nito, oxy, va luu huynh,” trong d6 R® 1a hydroxy hodc metyl, hodc

mot hodc nhiéu nhém di vong khong no don vong hodc hai vong ¢6 tur 4 dén
10 canh ma c6 thé duoc thé bang R7 va chira tir 1 dén 3 nguyén tir khac loai gidng
nhau hodc khac nhau duoc chon tir nito, oxy, va luu huynh, trong do R’ 1a C1-C4 alkyl
hodc amino,”

véi didu kién vi tri ciia lién két 3 ciia C2-C6 alkynyl nam gifra nguyén tir
cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké véi
nguyén tu cacbon nay.

X t6t hon 1a CR3 khi A1a A1, va X t6t hon 1a N khi A la A2.

Y t6t hon 12 CH khi A 12 A1 hozic A2.

Khi A1 Al, n t5t hon 1a 1 hogc 2, va tét hon nita 1a 1. Khi A 1a A2, n tot hon
1a 0 hoac 1, va tdt hon nita 1a 1.

m 12 s& nguyén 0 hodc 1, va t6t hon 12 0.

114 s6 nguyén tur 1 dén 3, va tbt hon 1a 2.

Khi A la A1, van 14 2, thi cée vi trf lién két ciia R! t&t hon 1a bao gom 1 vi tri
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para va 1 vi tri ortho hodc meta, va t&t hon niva 1a 1 vi tri meta va 1 vi tri para. Khi A la
Al,vanlal, thivi tri lién két ctia R! tot hon 14 vi tri para hodc meta, va tdt hon ntra 1a
vi tri para. Theo sang ché, trir khi c6 quy dinh khéc, vi tri lién két (ortho-, meta-, hodc
para-position) ctia R' chi vi tri cia nguyén t& cacbon lién két v6i nhom carbamoyl
trong cac coéng thuc (I) va (I’), trong sd nguyén tr cacbon ¢ trong Al (cu thé hon 1a

nguyén tir cacbon duoc bicu thi bang mii tén sau:

T

ol
_j;’ 2
-
\
B
Ké ca khi A 1a:
R1a
(RO~ N
/

#

vam 1a 1, thi vi tri lién két ctia R' t6t hon 1a vi tri meta.
Al tbt hon la:

(1]

trong do R! 1a:

halogen,

Xyano,

nitro,

C1-C6 alkyl duogc thé hoic khong duoc thé,
C1-C6 alkoxy dugc thé hoac khong dugc thé,

C2-C6 alkenyl dugc thé hoic khong dugc thé,
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(C2-C6 alkynyl duoc thé hodc khong dugc thé,
amino dugc thé hoic khong dugc thé, hodc

nhom dj vong khong no don vong hodc da vong co 4 dén 10 canh duoc thé hodc khong
dugc thé chira tir 1 dén 3 nguyén ti khac loai gidng nhau hodc khac nhau dugc chon tir

nito, oxy, va luu huynh;
Y 1a N hodac CH; va
n 1 sé nguyén 1 hogc 2.
Al tbt hon nita la:
(RM)n
&
=Y

-
trong d6 R! 1a:
halogen,
Xyano,
nitro,

C1-C6 alkyl ma c6 thé duoc thé bang “hydroxy, C1-C6 alkoxy trong d6 hydro c6 trong
alkoxy ¢6 thé dugc thay thé bang mot hodc nhiéu nguyén ttr doteri, C1-C6 alkylthio,
hodc C6-C14 hydrocacbon thom,”

C1-C6 alkoxy ma c6 thé dugc thé bang halogen,
C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé duoc thé bang “mot hoic nhiéu nhém di vong khong no don vong
hoac da vong c6 tur 4 dén 10 canh chira tir 1 dén 3 nguyén tir khac loai gidng nhau hogc
khac nhau dugce chon tir nito, oxy, va luu huynh, hodc C6-C14 hydrocacbon thom,”
hodc nhém di vong khong no don vong hodc da vong c6 tir 4 dén 10 canh chira tir 1
dén 3 nguyén tir khac loai gidng nhau hoic khic nhau dugc chon tir nito, oxy, va luu

huynh;
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Y la N hodc CH; va

n 12 s6 nguyén 1 hodc 2.

(2]
Al van tt hon nita la:
R‘Ia
(RO~ A
_—
*
trong d6 R [a:

C1-C6 alkyl ma c6 thé dugc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
¢6 thé duoc thay thé bing mot hodc nhiéu nguyén tir doteri, hoac C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé duoc thé bang “mot hodc nhiéu nhém di vong khong no don vong
hoac da vong c6 tir 4 dén 10 canh chtra tir 1 dén 3 nguyén tir khac loai gidng nhau hogc
khac nhau dugc chon tr nito, oxy, va luu huynh, hodc C6-Cl14 hydrocacbon thom,”
hodc nhém di vong khong no don vong hodc da vong ¢6 tir 4 dén 10 canh chua tr 1
dén 3 nguyén tir khic loai gidng nhau hodc khic nhau dugc chon tir nito, oxy, va luu
huynh;

R 13 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy; va

m 1a so nguyén 0 hodc 1.

[3]

A1 van tét hon nita 13:

trong do R1? 1a:
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C1-C6 alkyl ma co thé dugc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
¢6 thé duoc thay thé bing mot hodc nhiéu nguyén t doteri, hoac C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé duoc thé bang “mot hodc nhiéu nhém di vong khong no don vong c6
tir 4 dén 6 canh chira tir 1 dén 3 nguyén t&r khéc loai gidng nhau hoic khac nhau dugc

chon tir nito, oxy, va Iuu huynh, hodc C6-C10 hydrocacbon thom,” hodc

nhom di vong khong no don vong cd tir 4 dén 6 canh chta tir 1 dén 3 nguyén tir khac

loai gidng nhau hodc khac nhau dwgc chon tir nito, oxy, va luu huynh;
R 14 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy; va
m 12 s6 nguyén 0 hogc 1.
[4]
A1 van tét hon nita 1a:
R

(RP)y—L__ A

/

sk

trong d6 R'? 1a:

C1-C6 alkyl ma duoc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy c6 thé
duoc thay thé bing mot hogc nhiéu nguyén tir doteri, hogc C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl, hodc

nhém di vong khong no don vong c¢6 tur 4 dén 6 canh chira tir 1 dén 3 nguyén ti khac

loai giéng nhau hodc khéac nhau duoc chon tir nito, oxy, va luu huynh;
R 14 halogen; va
m 1a s6 nguyén 0 hoic 1.

[5]
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A1 van tét hon nita 1a:
/
(e]

RO~ N
——

trong d6 R'® 1 halogen; va
m 12 s6 nguyén 0 hoic 1.

A1 van tot hon nira 1a:

O\

Khi A 1a A2, va phan sau day:

trong d6 nhom B va Y 1a nhu duoc dinh nghia ¢ trén;

]a C8-C14 hydrocacbon thom da vong, cdc vi du vé C8-C14 hydrocacbon thom da
vong gébm c6 cic nhom dugce d& cép néu trén; tdt hon 1a C8-C10 hydrocacbon thom 2

vong; tot hon nita la:

)

3k
trong do6 1 1a nhu dugce dinh nghia & trén;

va van t6t hon nita 1a:
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Khi A 1a A2, va phan sau day:

trong d6 nhom B va Y 1a nhu duge dinh nghia ¢ trén;

12 nhém di vong khong no da vong cd tir 8 dén 14 canh chuta tir 1 dén 3 nguyén tir
khéc loai giéng nhau hoic khac nhau duge chon tir nito, oxy, va luu huynh, céc vi du
vé nhém di vong khong no co tir 8 dén 14 canh chta tr 1 dén 3 nguyén tir khac loai
gibng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh gdm c6 cdc nhom
duoc dé cap néu trén; tdt hon 12 nhom di vong khong no 2 vong co tur 8 dén 10 canh
chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tlr nito, oxy,
va luu huynh; tot hon nita 12 nhém di vong khong no 2 vong co tir 8 dén 10 canh chtra

1 nguyén tir khac loai dugc chon tir nito, oxy, va luu huynh; va van tt hon nira 1a

A2 tbt hon 1a:

(R

trong d6 R! 1a C1-C6 alkoxy duoc thé hodc khong duoc thé;
Y la CH; va
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n 12 s6 nguyén 0 hodc 1.
A2 tt hon nita 1a:

R‘lc)n

Y
£
trong d6 R!°1a C1-C6 alkoxy; 1 1a s6 nguyén tir 1 dén 3; va n 1 sé nguyén 0 hoic 1;
hodc

nhém di vong khong no 2 vong co tur 8 dén 10 canh chtra tir 1 dén 3 nguyén tr khac

loai giéng nhau hodc khac nhau duoc chon tir nito, oxy, va luu huynh.

A2 van tét hon nita 1a:

A2 van tdt hon nita 1a:

gox
*

A t6t hon nita 13 A1 thay vi A2.

Céc phuong an dugce uu tién theo sang ché dugc mo ta trong cac muc tir [1]

dén [6] sau day.
[1] Pugc vu tién hon 1a hop chét c6 cong thire (I) hodc mudi cta nd, trong do:
khi Ala Al,
R!'1a
halogen,
Xyano,

nitro,
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C1-C6 alkyl duoc thé hodc khong duge thé,
C1-C6 alkoxy duoc thé hodc khong dugc thé,
C2-C6 alkenyl dugc thé hodic khong dugc thé,
C2-C6 alkynyl dugc thé hoac khong dugc thé,
amino duogc thé hodc khong duoc thé, hoac

nhém di vong khong no don vong hodc da vong c6 4 dén 10 canh duoc thé hodc khong
duoc thé chira tir 1 dén 3 nguyén tit khac loai gidng nhau hoic khac nhau dugc chon tir

nito, oxy, va luu huynh;

Y 1a N hodc CH;

n 12 s6 nguyén 1 hoic 2;

R? 1a:

C3-C10 alkyl dugc thé hoic khong duge thé,

C3-C7 xycloalkyl dugc thé hosic khong duoc thé,

C4-C12 xycloalkyl lién két cAu dugc thé hogc khong dugc thé,
C2-C6 alkenyl dugc thé hoic khong duoc thé, hoic

C3-C7 xycloalkenyl duoc thé hoic khong duoc thé,

véi didu kién khi m3i nhom duge thé hién bing R? ¢6 phan tir thé, thi phan tir thé
khéng phai 1a nhém di vong no dwoc thé hodic khong duge thé ma ¢6 thé c6 it nhét 1
nguyén tir khéac loai gidng nhau hoic khic nhau dugc chon tir oxy va luu huynh, va c6

it nhat 1 nguyén t nito; va
Xla
N hoac
CR3, trong d6 R3 la:
hydro,
halogen,
Xyano,

C1-C6 alkyl dugce thé hoac khong duge thé,
-73-



34515

C1-C6 alkoxy dugc thé hogc khong duoc thé,
C1-C6 alkythiol duoc thé hoac khong duoc thé,
C3-C7 xycloalkyl dugc thé hoic khong duoc thé,
C2-C6 alkenyl duogc thé hoac khong duoc thé,

C2-C6 alkynyl duoc thé hoic khdng dugc thé, véi didu kién vi trf cua lién két
3 cia C2-C6 alkynyl nim gifta nguyén tir cacbon lién két v4i khung 7H-pyrolo[2,3-

d]pyrimidin va nguyén tir cacbon lién k& v6i nguyén tir cacbon nay,
C6-C14 hydrocacbon thom dugc thé hodc khong duge thé, hoic

nhom di vong khoéng no don vong co tr 4 dén 10 canh dugc thé hoic khong
duoc thé chtra tir 1 dén 3 nguyén tu khac loai giéng nhau hodc khac nhau dugce chon tur

nito, oxy, va luu huynh; va
khi Ala A2,
R! 12 C1-C6 alkoxy duoc thé hodc khong dugc thé;
Y la CH;
n 12 s6 nguyén 0 hoic 1;
R [a C3-C7 xycloalkyl dugc thé hogic khong dugc thé; va
X 1aN.
[1-2] Pugc vu tién hon 1a hop chét ¢6 cong thire (I) hodc mubi cua noé, trong
do:
khiAlaAl,
R!la:
halogen,
Xyano,
nitro,

C1-C6 alkyl ma c6 thé dugc thé bang “hydroxy, C1-C6 alkoxy trong d6 hydro c6 trong
alkoxy c6 thé duoc thay thé bang mot hodc nhiéu nguyén tr doteri, C1-C6 alkylthio,
hodc C6-C14 hydrocacbon thom,”
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C1-C6 alkoxy ma co thé duoc thé bang halogen,

C2-C6 alkenyl,

C2-C6 alkynyl,

amino ma c6 thé dugc thé biang “mdt hodc nhiéu nhém di vong khong no don vong
hodc da vong c6 tir 4 dén 10 canh chua tir 1 dén 3 nguyén ti khic loai gidng nhau hogc
khéc nhau dugc chon tr nito, oxy, va luu huynh, hodc C6-Cl14 hydrocacbon thom,”
hodc nhém di vong khong no don vong hodc da vong co tir 4 dén 10 canh chira tir 1
dén 3 nguyén tir khac loai gidng nhau hogc khic nhau dugc chon tlr nito, oxy, va luu
huynh;

Y 1a N hodc CH;

nlasd nguyén 1 hodc 2;

R? la:

C3-C10 alkyl ma c6 thé duoc thé bang “halogen, C1-C6 alkoxy, C3-C7 xycloalkyl,
hoac mdt hodc nhiéu nhém di vong khong no don vong hodc da vong ¢6 tur 4 dén 10
canh chtra tur 1 dén 3 nguyén ti khac loai giéng nhau ho#c khac nhau dugc chon tu

nito, oxy, va luu huynh,”

C3-C7 xycloalkyl ma co thé duoc thé bang “halogen, C1-C6 alkyl, C3-C7 xycloalkyl,
hodc halogeno C1-C6 alkyl,”

C4-C12 xycloalkyl lién két cau,
C2-C6 alkenyl ma c6 thé dugc thé bang halogen, hoic
C3-C7 xycloalkenyl; va
X la:
N hodc
CR3, trong d6 R3 la:
hydro,
halogen,
Xyano,

C1-C6 alkyl ma c6 thé dugc thé bang hydroxy hodc oxo,



34515

C1-C6 alkoxy ma c6 thé dugc thé bang
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hoac

mot hoac nhiéu nhom di vong no don vong ¢ tir 4 dén 10 canh ma c6
thé dugc thé bing oxo va chta tur 1 dén 3 nguyén tir khac loai gidng nhau hodc khéc

nhau duogc chon tir nito, oxy, va luu huynh,”
C1-C6 alkylthio,
C3-C7 xycloalkyl,
C2-C6 alkenyl ma co thé duoc thé béng “hydroxy,”
C2-C6 alkynyl ma c6 thé dugc thé bang
“hydroxy,
C1-C6 alkoxy,

amino ma c6 thé duoc thé bang R4, trong d6 R* 1a C1-C6 alkyl, C1-C4
alkoxy C1-C6 alkyl, hodc carbamoyl ma co thé dugc thé bang C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé dugc thé bang “hydroxy hodc oxo,”

C6-C14 hydrocacbon thom ma c6 thé dugc thé bang R®, trong d6 R 1a
halogen, C1-C4 alkylamino ma c¢é thé dugc thé bang mot hodc nhiéu nhém di vong
khoéng no don vong coé tur 4 dén 10 canh chua tir 1 dén 3 nguyén t& khéc loai gidng

nhau hodc khac nhau duoc chon tir nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhidu nhém di vong no don vong co tir 4 dén 10 canh ma c6
thé duogc thé bang R® va chua tr 1 dén 3 nguyén tir khac loai gidng nhau hogc khac
nhau duoc chon tir nito, oxy, va luu huynh, trong d6 R® 1 hydroxy, C1-C6 alkyl, C1-
C6 alkoxy, hoac oxo,

mot hodc nhidu nhém di vong khong no don vong hodc da vong co tur
4 dén 10 canh ma c6 thé dugc thé bang R7 va chira tir 1 dén 3 nguyén tir khéc loai
gidng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh, trong d6 R’ la
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halogen, xyano, C1-C6 alkyl, C1-C6 alkoxy, hodc amino, hoac

oxy di vong khong no ma cé thé duoc thé bang halogen, trong do
vong di vong khong no 12 vong di vong khong no don vong hodc da vong co tu 4 dén
10 canh chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau dugc chon tir

nito, oxy, va luu huynh,”

v6i didu kién vi tri cta lién két 3 ciia C2-C6 alkynyl ndm giita nguyén
tir cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké

véi nguyén tir cacbon nay,
C6-C14 hydrocacbon thom ma ¢6 thé dugc thé bang:
“hydroxy,
C1-C6 alkyl ma co thé dugc thé bang hydroxy,
formyl, hodc

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 10 canh ma cé
thd duoc thé bang C1-C6 alkyl va chua tir 1 dén 3 nguyén tir khic loai gidng nhau

hodc khac nhau dugc chon tir nito, oxy, va luu huynh,” hodc
nhém di vong khong no don vong co tir 4 dén 6 canh ma c6 thé dugc thé bang
“halogen,
C1-C6 alkyl ma co thé duoc thé bang hydroxy, hodc
amino ma c6 thé dugc thé bang C1-C6 alkyl(cacbonyl),”

va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tir nito,

0xy, va luu huynh; va

khi Ala A2,

R! 14 C1-C6 alkoxy dugc thé hodc khong dugc thé;

Y la CH;

n 12 s6 nguyén 0 hoic 1;

R2 13 C3-C7 xycloalkyl dugc thé hodc khong duge thé; va

X 1aN.
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[2] Pugc vu tién hon 1a hop chét c6 cong thirc (I) hodc mubi cta nd, trong d6
khi Ala Al,

Al la:

trong do R!? 1a:

C1-C6 alkyl ma c6 thé duoc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
¢6 thé duoc thay thé bang mdt hodc nhidu nguyén tir doteri, hodc C1-C6 alkylthio,”
C2-C6 alkenyl,

C2-C6 alkynyl,

amino ma c6 thé dugc thé bang “mdt hodc nhiéu nhém di vong khong no don vong
hoac da vong cé tur 4 dén 10 canh chira tir 1 dén 3 nguyén t khac loai gidng nhau hogc
khac nhau dugce chon tlr nito, oxy, va luu huynh, hodc C6-C14 hydrocacbon thom,”

hoac

nhém di vong khdng no don vong hogc da vong co tir 4 dén 10 canh chira tir 1 dén 3
nguyén tir khéc loai gibng nhau hodc khac nhau duge chon tir nito, oxy, va luu huynh;
R'? 13 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy;

m 14 s6 nguyén 0 hoc 1;

R?1a

C3-C10 alkyl ma ¢o thé dugc thé béng “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhiéu nhém di vong khdng no don vong hodc da vong co tr 4 dén 10 canh chua tr 1
dén 3 nguyén tit khac loai gidng nhau hogc khic nhau duogc chon tir nito, oxy, va luu

huynh,”
C3-C7 xycloalkyl ma c¢o thé dugc thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,”

C4-C12 xycloalkyl lién két cu, hodc
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C3-C7 xycloalkenyl; va
X la:
N hodc
CR3, trong d6 R3 1a:
hydro,
halogen,
Xyano,
C1-C4 alkyl ma co thé duoc thé bang hydroxy hodc oxo,
C1-C6 alkoxy ma c6 thé dugc thé bang:
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhidu nhém di vong no don vong co tir 4 dén 10 canh ma c6
thé dugc thé bing oxo va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khéc

nhau dugc chon tir nito, oxy, va luu huynh,”
C1-C4 alkylthio,
C3-C5 xycloalkyl,
C2-C6 alkenyl ma c6 thé dugc thé bang “hydroxy,”
C2-C6 alkynyl ma cé thé duoc thé bang:
“hydroxy,
C1-C6 alkoxy,

amino ma c6 thé dugc thé bang R*, trong d6 R* 1a C1-C6 alkyl, C1-C4
alkoxy C1-C6 alkyl, hodc carbamoyl ma co thé duoc thé bang C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duoc thé bang “hydroxy hodc oxo,”

C6-C14 hydrocacbon thom ma c6 thé dugc thé bang R, trong d6 R’ 1

-79-



34515

halogen, C1-C4 alkylamino ma c6 thé duoc thé bing mot hodc nhiéu nhém di vong
khong no don vong cé tur 4 dén 10 canh chtra tir 1 dén 3 nguyén tir khéc loai gidng
nhau hodc khac nhau dugc chon tlr nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 10 canh ma c6
thé duge thé bang R° va chuta tur 1 dén 3 nguyén tir khac loai gidng nhau hodc khac
nhau duogc chon tir nito, oxy, va luu huynh, trong do6 R® 14 hydroxy, C1-C6 alkyl, C1-
C6 alkoxy, hodc oxo,

mot hodc nhiéu nhém di vong khdng no don vong hodc da vong cé tur
4 dn 10 canh ma c6 thé dugc thé bang R7 va chua tur 1 dén 3 nguyén tir khac loai
gibng nhau hodc khidc nhau duogc chon tr nito, oxy, va lwu huynh, trong d6 R’ la
halogen, xyano, C1-C6 alkyl, C1-C6 alkoxy, ho#c amino, hodc

oxy di vong khong no ma co thé dugc thé bang halogen, trong do
vong di vong khong no 13 vong di vong khong no don vong hodc da vong co tur 4 dén
10 canh chtra tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau dugc chon tir
nito, oxy, va luu huynh,”

v6i didu kién vi tri cta lién két 3 cta C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tur cacbon lién ké
vGi nguyén tir cacbon nay,

C6-C14 hydrocacbon thom ma c¢é thé duoc thé bang:

“hydroxy,

C1-C6 alkyl ma co thé duogc thé bang hydroxy,

formyl, hodc

mot hoac nhiéu nhém di vong no don vong ¢ tir 4 dén 10 canh ma co
thé dugc thé bing C1-C6 alkyl va chita tir 1 dén 3 nguyén tir khac logi gidng nhau
hodc khac nhau duge chon tir nito, oxy, va luu huynh, hodc

nhom di vong khong no don vong c6 tir 4 dén 6 canh ma c6 thé dugc thé bang:
“halogen,
C1-C6 alkyl ma co thé duoc thé bang hydroxy, hodc

amino ma c6 thé duoc thé bing C1-C6 alkyl(cacbonyl),”
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va chaa tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau dugc chon tr nito,

oxy, va luu huynh; va
khi Ala A2,

A2 la:

}R“ﬁn

DQ. )

trong d6 R'¢1a C1-C6 alkoxy; 1 1a s6 nguyén tir 1 dén 3; va n 1a sé nguyén 0 hodc 1;
R? 1a C3-C7 xycloalkyl; va
X 1aN.
[3] Van dugc uvu tién hon 1 hop chét c¢6 cong thire (1) hodc mubi ctia nd, trong
do:
Ala:

R1a

(Rm)m“\/fg
T

*

trong do R'? 1a:

C1-C6 alkyl ma co thé dugc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
c6 thé duge thay thé bing mot hodc nhiéu nguyén t doteri, hodc C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé dugc thé bing “mot hodc nhiéu nhém di vong khoéng no don vong co6
tir 4 dn 6 canh chira tir 1 dén 3 nguyén t khéc loai gidng nhau hoic khac nhau dugc

chon tir nito, oxy, va luu huynh, hodc C6-C10 hydrocacbon thom,” hodc
nhém di vong khong no don vong c6 tir 4 dén 6 canh chta tir 1 dén 3 nguyén tir khac
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loai giéng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh;

R'® 13 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy;

m 1 sb nguyén 0 hodc 1;

R? la:

C3-C10 alkyl ma co thé dugc thé béng “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhidu nhom di vong khéng no don vong hodc da vong c6 tir 4 dén 10 canh chta tr 1

dén 3 nguyén tir khac loai gidng nhau hoic khac nhau duge chon tir nito, oxy, va luu

huynh,”

C3-C7 xycloalkyl ma c6 thé duge thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,” hodc

C4-C12 xycloalkyl lién két cAu; va
X la:
N hoéc
CR?, trong do6 R 1a:
hydro,
halogen,
Xyano,
C1-C4 alkyl,
C1-C6 alkoxy ma c6 thé dugc thé bang:
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhidu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6
th8 duge thé biang oxo va chira tr 1 dén 3 nguyén tit khéc loai gidng nhau hogc khac
nhau dugc chon tir nito, oxy, va luu huynh,”

C1-C4 alkylthio,

C3-C5 xycloalkyl,
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C2-C4 alkenyl ma c6 thé dugc thé bang “hydroxy,”
C2-C6 alkynyl ma c6 thé duoc thé bing:

“hydroxy,

C1-C4 alkoxy,

amino ma c6 thé duoc thé bing R, trong d6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hodc carbamoyl ma co6 thé duoc thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma ¢6 thé duge thé bang “hydroxy hodc oxo,”

phenyl ma co thé duoc thé biang R’, trong d6 R’ 1a halogen,
metylamino ma c6 thé duoc thé bang mdt hoic nhiéu nhém di vong khong no don
vong ¢o tur 4 dén 6 canh chtra tir 1 dén 3 nguyén tir khéc loai gidng nhau ho#c khac

nhau duoc chon tir nito, oxy, va luu huynh, hodc C1-C4 alkoxy,

mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6
thé duoc thé bing R® va chira tur 1 dén 3 nguyén tir khéc loai giéng nhau hogc khéc
nhau dugc chon tir nito, oxy, va luu huynh, trong do6 R® 1a hydroxy, C1-C4 alkyl, C1-

C4 alkoxy, hodc oxo,

mot hodc nhiéu nhém di vong khong no don vong hodc hai vong co tur
4 dén 10 canh ma c6 thé duoc thé bing R7 va chura tir 1 dén 3 nguyén tir khéc loai
gibng nhau hogc khac nhau dugc chon tlr nito, oxy, va luu huynh, trong d6 R’ la

halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hoac amino, hodc

oxy di vong khong no ma cé thé duoc thé bang halogen, trong do
vong di vong khong no 1a vong di vong khong no don vong co tu 4 dén 6 canh chua tir
1 dén 3 nguyén tir khic loai gidng nhau hogc khéc nhau dugc chon tir nito, oxy, va luu

huynh,”
v6i diéu kién vi tri ca lién két 3 ctia C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két véi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén t& cacbon lién ké
vGi nguyén tir cacbon nay,
phenyl ma ¢o thé duoc thé bang:

“hydroxy,
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C1-C4 alkyl ma c6 thé dugc thé bang hydroxy,
formyl, hoac

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 6 canh ma c6
thd dugc thé bang C1-C4 alkyl va chua tir 1 dén 3 nguyén tir khac loai gidng nhau

hodc khac nhau duoc chon tir nito, oxy, va luu huynh,” hodc
nhom di vong khong no don vong cd tir 4 dén 6 canh ma c6 thé dugc thé bang:
“halogen,
C1-C4 alkyl ma cé thé dugc thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C4 alkyl(cacbonyl),”

va chira tir 1 dén 3 nguyén tit khic loai gidng nhau hogc khac nhau duge chon tir nito,

oxy, va luu huynh.

[4] Van dugc uvu tién hon 13 hop chét c6 cong thic (1) hodc mudi ctia no, trong

do:
Ala:
R1a

(R™®) ! A

\,‘\

*
trong d6 R'? 1a:

C1-C6 alkyl ma dugc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy c6 thé
duoc thay thé bang mdt hodc nhiéu nguyén tir doteri, hodc C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl, hodc

nhom di vong khong no don vong c¢6 tir 4 dén 6 canh chua tir 1 dén 3 nguyén t khac

loai gidng nhau hodc khéc nhau duge chon tir nito, oxy, va luu huynh;
R'" 3 halogen;

m 12 sd nguyén 0 hodc 1;
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R? 14
C3-C8 alkyl mach nhanh ma ¢6 thé duoc thé bang “halogen hodc C3-C7 xycloalkyl,”

C3-C7 xycloalkyl ma c6 thé duge thé bang “C1-C4 alkyl hodc C3-C5 xycloalkyl,”

hoac
C4-C12 xycloalkyl lién két cau; va
X la:
N hoac
CR3, trong d6 R3 la:
hydro,
halogen,
C1-C4 alkyl,
C1-C4 alkoxy ma c6 thé dugc thé bang:
“halogen,
C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh chua tir
1 dén 3 nguyén tir khéc loai gibng nhau hodc khac nhau dwgc chon tir nito, oxy, va luu

huynh,”
C1-C4 alkylthio,
C2-C4 alkenyl,
C2-C6 alkynyl ma co thé dugc thé bang:
“hydroxy,
C1-C4 alkoxy,

amino ma c6 thé dugc thé bang R*, trong d6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hogc carbamoyl ma c6 thé dugc thé bing C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
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C3-C7 xycloalkyl ma c6 thé duoc thé bang “hydroxy hodc oxo,”
phenyl ma co thé duoc thé bang R®, trong d6 R> 12 halogen,

“mot hodc nhidu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé duoc thé bing R® va chia tur 1 dén 3 nguyén tir khac loai gidng nhau ho#c khac
nhau duge chon tir nito, oxy, va luu huynh,” trong do6 R® 1a hydroxy, C1-C4 alkyl, Cl1-

C4 alkoxy, hodc oxo,

“mot hodc nhiéu nhém di vong khong no don vong hogc hai vong ¢6
tir 4 dén 10 canh ma c6 thé dugc thé bang R’ va chira tr 1 dén 3 nguyén tir khéc loai
gibng nhau hogc khac nhau dugc chon tr nito, oxy, va lwu huynh,” trong d6 R la

halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hoac

oxy di vong khong no ma cé thé duoc thé bang halogen, trong do
vong di vong khdng no 1a vong di vong khong no don vong ¢ tir 4 dn 6 canh chira tir
1 dén 3 nguyén tir khéc loai gibng nhau hogc khéac nhau dugc chon tir nito, oxy, va luu

huynh,”

v6i didu kién vi tri ctia lién két 3 cta C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén ti cacbon lién ké

vGi nguyén tir cacbon nay,
phenyl ma co thé duoc thé bang:
“hydroxy,
C1-C4 alkyl ma co thé dugc thé bang hydroxy, hodc
formyl,” hodc

nhém di vong khdéng no don vong co tir 4 dén 6 canh chtra tir 1 dén 3 nguyén

tir khéc loai gibng nhau hodc khac nhau duge chon tir nito, oxy, va luu huynh.

[5] Van dugc wu tién hon 1a hop chét c6 cong thire (I) hodc mubi cia né, trong
dé:

A la:
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O

G A\

U

trong d6 R'® 1 halogen;
m 14 s& nguyén 0 hoic 1;
R? 1a:
C3-C6 alkyl mach nhanh ma cé thé duoc thé bang halogen, hodc
C3-C7 xycloalkyl ma c6 thé dugc thé bang “C1-C4 alkyl hodc C3-CS5 xycloalkyl”;
X 1a CR3, trong d6 R3 la:
hydro,
halogen,
C1-C4 alkoxy ma co thé duoc thé bang
“C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 6 canh chtra 1

nguyén tr oxy,”
C1-C4 alkylthio,
C2-C4 alkenyl,
C2-C6 alkynyl ma c6 thé dugc thé bang
“hydroxy,

amino ma c6 thé duoc thé bang R4, trong d6 R* 1a C1-C4 alkyl hodc
C1-C4 alkoxy C1-C4 alkyl,

C3-C7 xycloalkyl ma co thé dugc thé bang hydroxy,
phenyl ma ¢6 thé dugc thé bang R®, trong d6 R’ 1a halogen,

“mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma co6
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thé duoc thé bang RS va chua tur 1 dén 3 nguyén tir khac loai gidng nhau hogc khac
nhau dugc chon tir nito, oxy, va luu huynh,” trong do R® 14 hydroxy, C1-C4 alkyl,

hodc oxo, hodc

mdt hodc nhidu nhém di vong khong no don vong hodc hai vong c6 tir
4 dn 10 canh ma c6 thé dugc thé bang R7 va chira tir 1 dén 3 nguyén tir khéc loai
gidng nhau hodc khac nhau dugc chon tir nito, oxy, va lwu huynh, trong d6 R la

halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino,”

v6i didu kién vi trf cta lién két 3 ctia C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké

vGi nguyén tir cacbon nay,
phenyl ma c6 thé dugc thé bang:
“hydroxy, hoac
C1-C4 alkyl ma c6 thé duoc thé bang hydroxy,” hodc

nhém di vong khong no don vong cd tir 4 dén 6 canh chira 1 ho#c 2 nguyén ti

nito.

[6] Van dugc wu tién hon 13 hop chét c6 cong thire (1) hodc mudi cta no, trong

do:

Ala:

&

/ N\

e

R? la:
C3-C5 xycloalkyl ma co thé duoc thé biang 1 C1-C4 alkyl; va
X 1a CR3, trong d6 R? la:

C1-C4 alkoxy ma c6 thé duoc thé bang “mot hodc nhiéu nhém di vong no don

vong co tu 4 dén 6 canh chtra 1 nguyén tir oxy,” hodc
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C2-C6 alkynyl ma co thé dugc thé bang:

“hydroxy,

amino ma c6 thd duoc thé bang R* trong d6 R* la metyl hodc
metoxyetyl,

C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy,

“mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6
thé dugc thé bing RS va chta tr 1 dén 3 nguyén tir khac loai gidng nhau hogc khac
nhau dugc chon tir nito, oxy, va luu huynh,” trong do6 R® 1a hydroxy hodc metyl, hodc

mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong co tir
4 dén 10 canh ma c6 thé duoc thé bang R va chta tir 1 dén 3 nguyén tir khac loai
gibng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh, trong d6 R” 1a C1-
C4 alkyl hodc amino,”

v6i didu kién vi trf cua lién két 3 cia C2-C6 alkynyl nim gitra nguyén
tir cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké
vGi nguyén tr cacbon nay.

Phuong 4n dugc uu tién khéc theo sang ché dugc mo ta dudi day.

Puoc vu tién 1a hop chit c6 cong thuc (1) hodc mudi cta né, trong d6 A 1a:

!

R? la:

C3-C10 alkyl ma co thé duoc thé bang “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhiéu nhém di vong khong no don vong hodc da vong co tir 4 dén 10 canh chia tur 1
dén 3 nguyén tir khac loai gidng nhau hodc khic nhau duoc chon tlr nito, oxy, va luu
huynh,”

C3-C7 xycloalkyl ma c6 thé duogc thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
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halogeno C1-C6 alkyl,” hodc
C4-C12 xycloalkyl lién két cau; va
Xla
N hodc:
CR3, trong d6 R3 la:
hydro,
halogen,
Xyano,
C1-C4 alkyl,
C1-C6 alkoxy ma co thé duoc thé bang:
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hoac nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6
thé dugc thé bing oxo va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khéc

nhau duoc chon tir nito, oxy, va luu huynh,”
C1-C4 alkylthio,
C3-CS5 xycloalkyl,
C2-C4 alkenyl ma co thé dugc thé bang “hydroxy,”
C2-C6 alkynyl ma c6 thé dugc thé bang:
“hydroxy,
C1-C4 alkoxy,

amino ma c6 thé dugc thé bang R4, trong do6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hodc carbamoyl ma co6 thé duoc thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,

C3-C7 xycloalkyl ma co thé dugc thé bang “hydroxy hogc oxo,”
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phenyl ma co thé duoc thé bang RS, trong d6 R> 1a halogen,
metylamino ma co thé duoc thé bing mot hodc nhiéu nhém di vong khong no don
vong ¢o tur 4 dén 6 canh chira tir 1 dén 3 nguyén tr khac loai gidng nhau hozc khac
nhau duoc chon tir nito, oxy, va luu huynh, hodc C1-C4 alkoxy,

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé duoc thé bang R° va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac
nhau duoc chon tir nito, oxy, va luu huynh, trong dé R® 13 hydroxy, C1-C4 alkyl, C1-
C4 alkoxy, hodc oxo,

mot hodc nhidu nhém di vong khong no don vong hodc hai vong co tur
4 dn 10 canh ma co thé dugc thé bang R’ va chira tur 1 dén 3 nguyén tir khéac loai
gibng nhau hodc khac nhau dugc chon tr nito, oxy, va lwu huynh, trong do R’ la
halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma co thé duoc thé bang halogen, trong do
vong di vong khong no 1a vong di vong khdng no don vong co tur 4 dn 6 canh chira tUr
1 dén 3 nguyeén tir khéc loai gidng nhau hogc khac nhau duge chon tir nito, oxy, va luu
huynh,”

v6i didu kién vi tri caa lién két 3 ctia C2-C6 alkynyl nim gitta nguyén
tir cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké
vGi nguyén tir cacbon nay,

phenyl ma c6 thé duoc thé bang:

“hydroxy,

C1-C4 alkyl ma co thé dugc thé bang hydroxy,

formyl, hodc

mot hodic nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé duoc thé bang C1-C4 alkyl va chua tir 1 dén 3 nguyén tir khac loai gidng nhau
hodc khac nhau duoc chon tlr nito, oxy, va luu huynh, hodc

nhom di vong khong no don vong c6 tir 4 dén 6 canh ma c6 thé duge thé bang:
“halogen,
C1-C4 alkyl ma co thé dugc thé bang hydroxy, hodc
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amino ma c6 thé duoc thé biang C1-C4 alkyl(cacbonyl),”
va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau duge chon tir nito,
oxy, va luu huynh.

Duoc vu tién hon 1a hop chét c6 cong thirc (I) hodc mubi cua nd, trong do A

la:

O\

*
R? 1a:
C3-C8 alkyl mach nhanh ma cé thé duoc thé bang “halogen hodc C3-C7 xycloalkyl,”
C3-C7 xycloalkyl ma c6 thé dugce thé bang “C1-C4 alkyl hodc C3-CS5 xycloalkyl,” or
C4-C12 xycloalkyl lién két cau; va
X la:
N hoéc
CR?3, trong d6 R 1a:
hydro,
halogen,
C1-C4 alkyl,
C1-C4 alkoxy ma c6 thé duoc thé bang:
“halogen,
C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhidu nhém di vong no don vong co tir 4 dén 6 canh chira tir
1 dn 3 nguyén tu khéc loai giéng nhau hodc khac nhau dugc chon tir nito, oxy, va luu
huynh,”
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C1-C4 alkylthio,
C2-C4 alkenyl,
C2-C6 alkynyl ma co thé dugc thé bang:

“hydroxy,

C1-C4 alkoxy,

amino ma c6 thé dugc thé bang R4, trong d6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hodc carbamoyl ma co thé duoc thé bang C3-CS5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,

C3-C7 xycloalkyl ma c6 thé duoc thé bang “hydroxy hodc oxo,”

phenyl ma ¢6 thé dugc thé bang R®, trong d6 R’ 1a halogen,

“mot hodc nhiéu nhém di vong no don vong c6 tr 4 dén 6 canh ma c6
thé duogc thé bang R® va chua tur 1 dén 3 nguyén tir khac loai gidng nhau hodc khac
nhau dugc chon tlr nito, oxy, va luu huynh,” trong d6 R® 1a hydroxy, C1-C4 alkyl, C1-
C4 alkoxy, hodc oxo,

“mdt hodc nhidu nhém di vong khong no don vong hogc hai vong c6
tir 4 dén 10 canh ma c6 thé dugc thé bang R7 va chtra tur 1 dén 3 nguyén tr khéc loai
giéng nhau hodc khac nhau dugce chon tr nito, oxy, va luu huynh,” trong do R7 1a
halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hoac amino, hodc

oxy di vong khéng no ma ¢6 thd duoc thé bing halogen, trong do
vong di vong khong no 1a vong di vong khong no don vong co tir 4 dén 6 canh chira tir
1 dén 3 nguyén tir khic loai gidng nhau hodc khéc nhau dugc chon tlr nito, oxy, va luu
huynh,”

v6i diéu kién vi tri cta lién két 3 ctia C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén ti cacbon lién ké
v6i nguyén tir cacbon nay,

phenyl ma co thé duoc thé bang:
“hydroxy,

C1-C4 alkyl ma c6 thé dugc thé bang hydroxy, hodc
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formyl,” hodc

nhém di vong khong no don vong co tur 4 dén 6 canh chua tir 1 dén 3 nguyén

tir khéc loai giéng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh.
Phuong 4n dugc vu tién khéc theo sang ché dugc mo ta dudi day.
[1] Pugc uvu tién 1a hop chét c6 cong thirc (I’) hodc mubi ctia né, trong do:

khi Ala Al,

R!la:

halogen,

Xyano,

nitro,

C1-C6 alkyl duoc thé hodc khong dugc thé,

C1-C6 alkoxy duge thé hodc khong dugc thé,

C2-C6 alkenyl dugc thé hozc khong duoc thé,

C2-C6 alkynyl duoc thé hogc khong dugc thé,

amino duoc thé hodc khong duge thé, hoic

nhém di vong khong no don vong hodc da vong c6 4 dén 10 canh dugc thé hodc khong
duoc thé chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau dugc chon tir

nito, oxy, va luu huynh;

Y 1a N hoac CH;

n 12 s6 nguyén 1 hoic 2;

R? la:

C3-C10 alkyl duge thé hoic khong dugc thé,

C3-C4 xycloalkyl dugc thé hodc khong duoc thé,

C4-C12 xycloalkyl lién két cAu dugc thé hogc khong dugce thé,
C2-C6 alkenyl duogc thé hoic khong duoc thé, hoic

C3-C4 xycloalkenyl dugc thé hodc khong duge thé,
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v6i didu kién khi m3i nhom duge thé hién bing R? c6 phén tir thé, thi phan tir thé
khong phai 1a nhém di vong no dugc thé hoic khong duoc thé ma c6 thé c6 it nhit 1
nguyén tr khac loai gidng nhau hogc khac nhau dugc chon tir oxy va luu huynh, va co

it nhit 1 nguyén tlr nito; va

X la:

N hoac

CR3, trong d6 R3 la:
hydro,
halogen,
Xyano,
C1-C6 alkyl dugc thé hoic khong dugc thé,
C1-C6 alkoxy dugc thé hodc khong dugc thé,
C1-C6 alkythiol duoc thé hoic khong duge thé,
C3-C7 xycloalkyl dugc thé hoic khong dugc thé,
C2-C6 alkenyl duoc thé hodc khong duge thé,

C2-C6 alkynyl duoc thé hozc khong duge thé, voi didu kién vi tri cua lién két
3 cta C2-C6 alkynyl ndm giita nguyén t& cacbon lién két v6i khung 7H-pyrolo[2,3-

d]pyrimidin va nguyén tir cacbon 1ién ké véi nguyén tir cacbon nay,
C6-C14 hydrocacbon thom dugc thé hoic khong dugc thé, hoic

nhém di vong khéng no don vong cé tir 4 dén 10 canh duogc thé hodc khong
duoc thé chira tir 1 dén 3 nguyén t& khéc loai gidng nhau hogc khac nhau dugc chon tir

nito, oxy, va luu huynh; va

khi Ala A2,

R! 13 C1-C6 alkoxy duoc thé hogc khong dugc thé;

Y 1a CH;

n 1a s6 nguyén 0 hodc 1;

R? 1a C3-C7 xycloalkyl dugc thé hodc khong dugc thé; va
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X 1aN.
[1-2] Puoc uwu tién hon 1a hop chét ¢6 cong thire (I') hodc mubi cla no, trong
do:
khi Ala Al,
R!la:
halogen,
Xyano,
nitro,

C1-C6 alkyl ma co thé duoc thé bing “hydroxy, C1-C6 alkoxy trong d6 hydro co trong

alkoxy c6 thé dugc thay thé bang mot hodc nhiéu nguyén tt doteri, C1-C6 alkylthio,

ho#c C6-C14 hydrocacbon thom,”

C1-C6 alkoxy ma co thé dugc thé bang halogen,

C2-C6 alkenyl,

C2-C6 alkynyl,

amino ma c6 thé duoc thé bang “mdt hogc nhiéu nhém di vong khong no don vong

hodc da vong cd tr 4 dén 10 canh chia tir 1 dén 3 nguyén tir khac loai gidng nhau hoic

khac nhau dugc chon tlr nito, oxy, va luu huynh, hodc C6-Cl4 hydrocacbon thom,”

hoiic nhoém di vong khong no don vong hodc da vong co tur 4 dén 10 canh chira tur 1

dén 3 nguyén tir khac loai gidng nhau hogc khac nhau dwgc chon tir nito, oxy, va luu

huynh;

Y 1a N hoac CH;

n 12 s6 nguyén 1 hodc 2;

R? la:

C3-C10 alkyl ma co thé duoc thé bang “halogen, C1-C6 alkoxy, C3-C7 xycloalkyl,

hodc mdt hodc nhiéu nhom di vong khong no don vong hogc da vong ¢6 tir 4 dn 10

canh chua tu 1 dén 3 nguyén ti khic loai giéng nhau hoic khac nhau dugce chon tir

nito, oxy, va luu huynh,”

C3-C4 xycloalkyl ma co thé duoc thé bang “halogen, C1-C6 alkyl, C3-C7 xycloalkyl,
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ho#c halogeno C1-C6 alkyl,”
C4-C12 xycloalkyl lién két cau,
C2-C6 alkenyl ma co thé dugc thé bang halogen, hodc
C3-C4 xycloalkenyl; va
X la:
N hodc
CR3, trong d6 R? la:
hydro,
halogen,
Xyano,
C1-C6 alkyl ma cé thé duoc thé bang hydroxy hodc oxo,
C1-C6 alkoxy ma c6 thé dugc thé bang:
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6
thé duoc thé bing oxo va chia tur 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac

nhau dugc chon tir nito, oxy, va luu huynh,”
C1-C6 alkylthio,
C3-C7 xycloalkyl,
C2-C6 alkenyl ma c6 thé dugc thé bang “hydroxy,”
C2-C6 alkynyl ma c6 thé duogc thé bang:
“hydroxy,
C1-C6 alkoxy,
amino ma co thé duge thé bang R*, trong d6 R* 1a C1-C6 alkyl, C1-C4

alkoxy C1-C6 alkyl, hodc carbamoyl ma c6 thé duoc thé bang C3-C7 xycloalkyl,
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C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duge thé bang “hydroxy hodc 0xo,”

C6-C14 hydrocacbon thom ma c6 thé dugc thé bang R’, trong d6 R’ 1a
halogen, C1-C4 alkylamino ma c6 thé duogc thé béng mot hodc nhiéu nhém di vong
khong no don vong co tur 4 dén 10 canh chua tir 1 dén 3 nguyén tir khéc loai gidng

nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhidu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6
thé dugc thé bang R® va chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac
nhau dugc chon tlr nito, oxy, va luu huynh, trong do R® 1a hydroxy, C1-C6 alkyl, CI-
C6 alkoxy, hodc oxo,

mdt hodc nhidu nhém di vong khong no don vong hogc da vong ¢6 tur
4 dn 10 canh ma c6 thé duoc thé bang R” va chira tir 1 dén 3 nguyén t khéc loai
gibng nhau hoic khéc nhau dwgc chon tir nito, oxy, va luu huynh, trong d6 R 1a
halogen, xyano, C1-C6 alkyl, C1-C6 alkoxy, ho#dc amino, hodc

oxy di vong khong no ma co thé duoc thé bang halogen, trong do
vong di vong khong no 1a vong di vong khdng no don vong hodc da vong co6 tir 4 dén
10 canh chtra tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau dugc chon tur
nito, oxy, va luu huynh,”

v6i diéu kién vi tri cta lién két 3 cia C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké
vGi nguyén tir cacbon nay,

C6-C14 hydrocacbon thom ma c¢é thé dugc thé bang:

“hydroxy,

C1-C6 alkyl ma co thé dugc thé bang hydroxy,

formyl, hodc

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 10 canh ma c6
thé duoc thé bang C1-C6 alkyl va chua tir 1 dén 3 nguyén tir khac loai gidng nhau
hodc khac nhau duge chon tir nito, oxy, va luu huynh,” hodc

nhém di vong khong no don vong ¢6 tir 4 dén 6 canh ma c6 thé dugc thé bang:
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“halogen,
C1-C6 alkyl ma c6 thé dugc thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C6 alkyl(cacbonyl),”

va chia tir 1 dén 3 nguyén ti khac loai gidng nhau hogc khac nhau duge chon tir nito,

oxy, va luu huynh; va

khi Ala A2,

R! 1a C1-C6 alkoxy dugc thé hoic khong dugc thé;

Y la CH;

n 1a s6 nguyén 0 hodc 1;

R? 1a C3-C7 xycloalkyl duoc thé hoic khong dugc thé; va
X 1aN.

[2] Van dugc uu tién hon la hop chét c6 cong thire (I’) hodc mudi cia no,

trong do:
khi Ala Al,

Al la:

R
(R*b)m\;ﬂ§
E/
*

trong do R? 1a:

C1-C6 alkyl ma co thé duoc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
6 thé duoc thay thé bang mot hodic nhiéu nguyén tir doteri, hodc C1-C6 alkylthio,”
C2-C6 alkenyl,

C2-C6 alkynyl,

amino ma c6 thé duoc thé bing “mdt hodc nhiéu nhém di vong khong no don vong
hodc da vong c6 tur 4 dén 10 canh chira tir 1 dén 3 nguyén tir khac loai gidng nhau hogc
khéac nhau duoc chon tir nito, oxy, va luu huynh, hodc C6-Cl4 hydrocacbon thom,”

hoic nhom di vong khong no don vong hodc da vong co tur 4 dén 10 canh chira tir 1
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dén 3 nguyén tir khac loai gidng nhau hogc khac nhau dugc chon tir nito, oxy, va luu

huynh;

R® |3 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy;
m 14 s6 nguyén 0 hodc 1;

R?1a

C3-C10 alkyl ma cé thé duoc thé bang “halogen, C3-C7 xycloalkyl, hodc mét hodc
nhiéu nhom di vong khong no don vong hodc da vong co tur 4 dén 10 canh chua tur 1
dén 3 nguyén tir khac loai gibng nhau hogc khac nhau dwgc chon tir nito, oxy, va luu

huynh,”

C3-C4 xycloalkyl ma co thé dugc thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,”

C4-C12 xycloalkyl lién két ciu, hoidc
C3-C4 xycloalkenyl; va
X la:
N hodc
CR3, trong d6 R 1a:
hydro,
halogen,
Xyano,
C1-C4 alkyl ma co thé duoc thé bang hydroxy hodc oxo,
C1-C6 alkoxy ma c6 thé dugc thé bang:
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hoac

mot hodc nhidu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6
thé duoc thé bang oxo va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac

nhau dugc chon tir nito, oxy, va luu huynh,”
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C1-C4 alkylthio,
C3-C5 xycloalkyl,
C2-C6 alkenyl ma co thé duoc thé bang “hydroxy,”
C2-C6 alkynyl ma co thé duoc thé bang:
“hydroxy,
C1-C6 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a C1-C6 alkyl, C1-C4
alkoxy C1-C6 alkyl, hodc carbamoyl ma c6 thé duoc thé bang C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma c6 thé duge thé bang “hydroxy hodc 0xo,”

C6-C14 hydrocacbon thom ma c¢6 thé duoc thé bang R, trong do R° 1a
halogen, C1-C4 alkylamino ma ¢6 thé dugc thé bang mot hodc nhiéu nhém di vong
khong no don vong co tu 4 dén 10 canh chira tir 1 dén 3 nguyén tt khac loai gibng

nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhiéu nhom di vong no don vong co tir 4 dén 10 canh ma c6
thé duoc thé bang R® va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac
nhau duoc chon tir nito, oxy, va luu huynh, trong do R 1a hydroxy, C1-C6 alkyl, C1-

C6 alkoxy, hodc oxo,

mot hodc nhiéu nhém di vong khong no don vong hodc da vong co tur
4 dén 10 canh ma c6 thé dugc thé bang R7 va chua tir 1 dén 3 nguyén tir khac loai
gibng nhau hodc khac nhau duogc chon tir nito, oxy, va luu huynh, trong d6 R7 1a

halogen, xyano, C1-C6 alkyl, C1-C6 alkoxy, hodc amino, hodc

oxy di vong khong no ma cé thé duoc thé bang halogen, trong do6
vong di vong khong no 1a vong di vong khong no don vong hodc da vong cd tu 4 dén
10 canh chua tir 1 dén 3 nguyén tir khéc loai giéng nhau hoic khéc nhau dugce chon tur

nito, oxy, va luu huynh,”

v6i didu kién vi tri ctia lign két 3 cia C2-C6 alkynyl ndm giita nguyén
tir cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké

vGi nguyén tir cacbon nay,
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C6-C14 hydrocacbon thom ma ¢o thé duoc thé bang:
“hydroxy,
C1-C6 alkyl ma cé thé dugc thé bang hydroxy,
formyl, hoac

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 10 canh ma c6
thé duoc thé bang C1-C6 alkyl va chua tir 1 dén 3 nguyén tr khéc loai gidng nhau

hodc khac nhau dugc chon tir nito, oxy, va luu huynh, hodc
nhém di vong khong no don vong ¢o tur 4 dén 6 canh ma c6 thé duge thé bang:
“halogen,
C1-C6 alkyl ma c6 thé duge thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C6 alkyl(cacbonyl),”

va chta tir 1 dén 3 nguyén t khac loai gidng nhau hodc khac nhau dugc chon tir nito,

oxy, va luu huynh; va
khiAla A2,

A2 la:

}R“’)n
‘) )l
[

trong d6 R!°1a C1-C6 alkoxy; | 1a s6 nguyén tir 1 dén 3; van 1a sé nguyén 0 hogc 1;
R2 1a C3-C7 xycloalkyl; va
X 1aN.

[3] Van duoc uu tién hon l1a hop chét c6 cong thie (I) hodc mudi cta no,

trong do:

A la:
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R1s

(Rm)m\/j\ \

&
trong d6 R'? 1a:

C1-C6 alkyl ma co thé duoc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy
6 thé duge thay thé béng mot hodc nhiéu nguyén tr doteri, hogc C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé duoc thé bang “mot hodc nhiéu nhém di vong khong no don vong c6
tir 4 dén 6 canh chira tur 1 dén 3 nguyén tir khéc loai giéng nhau ho#c khac nhau dugc

chon tir nito, oxy, va luu huynh, hodc C6-C10 hydrocacbon thom,” hodc

nhém di vong khong no don vong c6 tur 4 dén 6 canh chua tir 1 dén 3 nguyén tir khéc

loai gidng nhau hodc khac nhau dugc chon tlr nito, oxy, va luu huynh;

RI® 13 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy;

m 14 s6 nguyén 0 hodc 1;

R?1a

C3-C10 alkyl ma co thé dugc thé b%lng “halogen, C3-C7 xycloalkyl, hodc mdt hodc
nhidu nhém di vong khong no don vong hodc da vong ¢ tir 4 dén 10 canh chua tr 1
dén 3 nguyén tir khac loai gidng nhau hodc khac nhau dugc chon tir nito, oxy, va luu

huynh,”

C3-C4 xycloalkyl ma c6 thé dugc thé bang “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,” hodc

C4-C12 xycloalkyl lién két cau; va
X la:

N hoac

CR3, trong d6 R3 1a:

hydro,
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halogen,

Xyano,

C1-C4 alkyl,

C1-C6 alkoxy ma c6 thé dugc thé bang:
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 10 canh ma c6
thé dugc thé bang oxo va chira tir 1 dén 3 nguyén tr khac loai gidng nhau hodc khac

nhau dugc chon tir nito, oxy, va luu huynh,”
C1-C4 alkylthio,
C3-C5 xycloalkyl,
C2-C4 alkenyl ma co thé dugc thé bang “hydroxy,”
C2-C6 alkynyl ma c6 thé duoc thé bang:
“hydroxy,
C1-C4 alkoxy,

amino ma c6 thé duoc thé bang R4, trong d6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hodc carbamoyl ma c6 thé duoc thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duoc thé bang “hydroxy hodc oxo,”

phenyl ma co thé duoc thé bang R trong do R’ 1a halogen,
metylamino ma cé thé dugc thé bang mot hodc nhiéu nhém di vong khong no don
vong co tu 4 dén 6 canh chira tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac

nhau duge chon tir nito, oxy, va luu huynh, hodc C1-C4 alkoxy,

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé duoc thé bing R® va chua tur 1 dén 3 nguyén tir khéc loai gidng nhau ho#c khac
nhau dugc chon tr nito, oxy, va luu huynh, trong d6 R® 14 hydroxy, C1-C4 alkyl, C1-

C4 alkoxy, hodc oxo,
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mdt hodic nhiéu nhém di vong khong no don vong hodc hai vong c6 tu
4 dén 10 canh ma c6 thé duoc thé bang R7 va chua tir 1 dén 3 nguyén ti khéc loai
gibng nhau hodc khéc nhau dugc chon tir nito, oxy, va lvu huynh, trong d6 R7 1a

halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hoéc

oxy di vong khdng no ma co thé duoc thé bang halogen, trong do
vong di vong khong no 1a vong di vong khong no don vong co6 tur 4 dén 6 canh chua tir
1 dn3 nguyén ti khéc loai giéng nhau hodc khac nhau dugc chon tir nito, oxy, va luu

huynh,”

v6i diéu kién vi trf cta lién két 3 ctia C2-C6 alkynyl nam giita nguyén
t&r cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké

vGi nguyén tir cacbon nay,
phenyl ma cé thé dugc thé bang:
“hydroxy,
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy,
formyl, hodc

mot hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6
thé dugc thé bang C1-C4 alkyl va chua tir 1 dén 3 nguyén tir khac loai gidng nhau

hodc khac nhau duge chon tir nito, oxy, va luu huynh,” or
nhom di vong khong no don vong c6 tir 4 dén 6 canh ma c6 thé dugc thé bang:
“halogen,
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C4 alkyl(cacbonyl),”

va chta tir 1 dén 3 nguyén tir khac loai giéng nhau hodc khac nhau dugc chon tir nito,

oxy, va luu huynh.

[4] Van dugc uu tién hon 1a hop chit c6 cong thire (I') hodc mudi cta né,

trong do:

Ala:

-105-



34515

/\

(R®) AL

\

£
trong d6 R? 1a:

C1-C6 alkyl ma duogc thé bang “C1-C6 alkoxy trong d6 hydro c6 trong alkoxy c6 thé
dugc thay thé bang mot hoic nhiéu nguyén tir doteri, hoac C1-C6 alkylthio,”

C2-C6 alkenyl,
C2-C6 alkynyl, hodc

nhém di vong khdng no don vong co tir 4 dén 6 canh chua tir 1 dén 3 nguyén tir khac

loai giéng nhau hodc khéc nhau dugc chon tir nito, oxy, va luu huynh;

R [a halogen;

m 12 s6 nguyén 0 hodc 1;

R?1a

C3-C8 alkyl mach nhanh ma cé thé duoc thé bang “halogen hodc C3-C7 xycloalkyl,”

C3-C4 xycloalkyl ma co thé duoc thé bang “C1-C4 alkyl hodc C3-C5 xycloalkyl,”

hodc
C4-C12 xycloalkyl lién két cau; va
X la:
N hoac
CR3, trong d6 R? la:
hydro,
halogen,
C1-C4 alkyl,
C1-C4 alkoxy ma c6 thé dugc thé bang:
“halogen,

C1-C4 alkoxy,
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C3-C7 xycloalkyl, hoac
mdt hodc nhidu nhém di vong no don vong co tir 4 dén 6 canh chua tir
1 dén 3 nguyén tir khac loai gibng nhau hogc khac nhau dugc chon tir nito, oxy, va luu
huynh,”
C1-C4 alkylthio,
C2-C4 alkenyl,
C2-C6 alkynyl ma co thé duoc thé bang:
“hydroxy,
C1-C4 alkoxy,

amino ma co6 thé duoc thé bang R4, trong d6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hoic carbamoyl ma c6 thé dugc thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duge thé bang “hydroxy hodc oxo,”
phenyl ma co thé duoc thé bang R, trong d6 R* 13 halogen,

“mot hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé dugc thé bang R va chira tur 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac
nhau dugc chon tir nito, oxy, va luu huynh,” trong do6 R® 1a hydroxy, C1-C4 alkyl, C1-

C4 alkoxy, hodc oxo,

“mot hodc nhidu nhém di vong khong no don vong hodc hai vong co
tir 4 dén 10 canh ma c6 thé dugc thé bang R7 va chira tur 1 dén 3 nguyén tr khac loai
gibng nhau hogc khac nhau dugc chon tr nito, oxy, va lwu huynh,” trong d6 R7 1a

halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma cé thé dugc thé bang halogen, trong do
vong di vong khong no 12 vong di vong khong no don vong 6 tir 4 dén 6 canh chira tir
1 dén 3 nguyén tir khéc loai gibng nhau hozc khac nhau dugc chon tir nito, oxy, va luu

huynh,”

v6i didu kién vi trf cua lién két 3 ctia C2-C6 alkynyl nim gitta nguyén
tir cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké

vGi nguyén tir cacbon nay,
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phenyl ma cé thé duoc thé bang:
“hydroxy,
C1-C4 alkyl ma co thé duoc thé bang hydroxy, hodc
formyl,” hodc

nhém di vong khong no don vong ¢o tir 4 dén 6 canh chta tir 1 dén 3 nguyén
tir khac loai giéng nhau hoic khac nhau duge chon tir nito, oxy, va luu huynh.
[5] Van dugc wu tién hon 1a hop chét c¢6 cong thirc (I’) hodc mudi cia no,

trong do:

A la:

O

<R“’)m*// A\

e

*
trong d6 R'® 1a halogen;
m 14 s6 nguyén 0 hoic 1;
R? la:
C3-C6 alkyl mach nhanh ma c6 thé duoc thé bang halogen, hodc
C3-C4 xycloalkyl ma c6 thé dugc thé bang “C1-C4 alkyl hodc C3-CS5 xycloalkyl”;
X 1a CR3, trong d6 R® 1a:
hydro,
halogen,
C1-C4 alkoxy ma c6 thé dugc thé bang:
“C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong co tir 4 den 6 canh chura 1

nguyén tir oxy,”
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C1-C4 alkylthio,

C2-C4 alkenyl,

C2-C6 alkynyl ma ¢o thé duoc thé bang:
“hydroxy,

amino ma c6 thé duoc thé bang R4, trong d6 R* 1a C1-C4 alkyl hodc
C1-C4 alkoxy C1-C4 alkyl,

C3-C7 xycloalkyl ma co thé dugc thé bang hydroxy,

phenyl ma c6 thé duge thé bing R®, trong d6 R’ 1a halogen,

“mdt hogc nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé duoc thé bing R® va chua tur 1 dén 3 nguyén tir khac loai gidng nhau hogc khic
nhau dugc chon tir nito, oxy, va luu huynh,” trong do R® 1a hydroxy, C1-C4 alkyl,
hodc oxo, hodc

mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong ¢6 tir
4 dén 10 canh ma c6 thé duge thé bang R7 va chira tir 1 dén 3 nguyén tir khac loai
giéng nhau hodc khic nhau dugc chon tir nito, oxy, va luu huynh, trong do R7 1a
halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino,”

v6i didu kién vi tri cta lién két 3 ctia C2-C6 alkynyl nim giita nguyén
tir cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké
vGi nguyén tr cacbon nay,

phenyl ma c6 thé duoc thé bang:
“hydroxy, hodc
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy,” hodc

nhom di vong khoéng no don vong co tur 4 dén 6 canh chira 1 hodc 2 nguyén tir

nito.

[6] VAn dugc uu tién hon 1a hop chét c6 cong thic (I') hodc mudi cla né,

trong do:

Ala:
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o

*
R? la:
C3-C4 xycloalkyl ma c6 thé duoc thé bang 1 C1-C4 alkyl; va
X 1a CR3, trong d6 R® 1a:
C1-C4 alkoxy ma c6 thé dugc thé bang “mdt hodc nhiéu nhém di vong no don
vong cé tu 4 dén 6 canh chtra 1 nguyén tr oxy,” hodc
C2-C6 alkynyl ma co thé duogc thé bang:

“hydroxy,

amino ma c6 thé duoc thé bang RY trong d6 R* 1a metyl hodc
metoxyetyl,

C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy,

“mdt hodc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6
th8 duoc thé bang R® va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac
nhau dugc chon tir nito, oxy, va luu huynh,” trong d6 R® 14 hydroxy hodc metyl, hodc

“mot hodc nhidu nhém di vong khong no don vong hodc hai vong ¢
tir 4 d&n 10 canh ma c6 thé dugc thé bang R va chta tir 1 dén 3 nguyén tr khac loai
gidng nhau hogc khac nhau duge chon tir nito, oxy, va luu huynh,” trong d6 R” 1a C1-
C4 alkyl hogc amino,”

v6i didu kién vi tri cua lién két 3 ctia C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké
vGi nguyén tr cacbon nay.

Phuong 4n dugc uu tién khéc theo sang ché duge md ta dudi day.
Dugc vu tién 1a hop chét c6 cong thire (I”) hodc mudi ctia nd, trong do:
Ala:
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O\

*
R? 1a:

C3-C10 alkyl ma co thé duoc thé bang “halogen, C3-C7 xycloalkyl, hodc mot hodc
nhiéu nhém di vong khong no don vong hodc da vong c6 tir 4 dén 10 canh chua tr 1
dén 3 nguyén tir khac loai gidng nhau hogc khac nhau dugc chon tir nito, oxy, va luu

huynh,”

C3-C4 xycloalkyl ma c¢6 thé duge thé bing “C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,” hodc

C4-C12 xycloalkyl lién két cau; va
X la:
N hodc
CR3, trong d6 R3 la:
hydro,
halogen,
Xyano,
C1-C4 alkyl,
C1-C6 alkoxy ma co thé dugc thé bang:
“halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhidu nhém di vong no don vong co tir 4 dén 10 canh ma c6
thé duoc thé bing oxo va chua tur 1 dén 3 nguyén tir khac loai gidng nhau hodc khac

nhau dugc chon tir nito, oxy, va luu huynh,”
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C1-C4 alkylthio,
C3-CS5 xycloalkyl,
C2-C4 alkenyl ma co thé duge thé bang “hydroxy,”
C2-C6 alkynyl ma c6 thé dugc thé bang:
“hydroxy,
C1-C4 alkoxy,

amino ma c6 thé duoc thé bang R4, trong do R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hodc carbamoyl ma co thé dugc thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma co thé duge thé bang “hydroxy hodc 0xo,”

phenyl ma co thd dugc thé biang R, trong do R’ la halogen,
metylamino ma cé thé dugc thé bang mot hodc nhiéu nhém di vong khong no don
vong c6 tur 4 dén 6 canh chira tir 1 dén 3 nguyén tr khac loai gidng nhau hogc khac

nhau duoc chon tir nito, oxy, va luu huynh, hodc C1-C4 alkoxy,

mot hodc nhiéu nhom di vong no don vong co tir 4 dén 6 canh ma co
thé duoc thé bang R® va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac
nhau dugc chon tlr nito, oxy, va luu huynh, trong do R 14 hydroxy, C1-C4 alkyl, CI-

C4 alkoxy, hodc oxo,

mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong o tr
4 dn 10 canh ma co thé dugce thé bang R’ va chira tur 1 dén 3 nguyén tir khac loai
gidng nhau hodc khic nhau dwgc chon tir nito, oxy, va lwu huynh, trong d6 R7 1a

halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hogdc amino, hodc

oxy di vong khong no ma cé thé duoc thé bang halogen, trong do
vong di vong khong no 1 vong di vong khong no don vong ¢o tir 4 dn 6 canh chira tir
1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau dugc chon tir nito, oxy, va luu

huynh,”

v6i didu kién vi trf cua lién két 3 ctia C2-C6 alkynyl ndm gitta nguyén
tir cacbon lién két voi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké
vGi nguyén tir cacbon nay,
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phenyl ma cé thé duoc thé bang:
“hydroxy,
C1-C4 alkyl ma cé thé duoc thé bang hydroxy,
formyl, hoac

mot hodc nhidu nhém di vong no don vong co tir 4 dén 6 canh ma ¢
thé duoc thé bang C1-C4 alkyl va chira tir 1 dén 3 nguyén tir khac loai gibng nhau

hodc khac nhau dugc chon tlr nito, oxy, va luu huynh, hodc
nhém di vong khong no don vong co tir 4 dén 6 canh ma c6 thé dugc thé bang:
“halogen,
C1-C4 alkyl ma ¢6 thé dugc thé bing hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C4 alkyl(cacbonyl),”

va chira tir 1 dén 3 nguyén tir khéc loai gibng nhau hogc khac nhau dugc chon tir nito,

oxy, va luu huynh.
Puoc vu tién hon 1a hop chét c6 cong thire (I) hodc mubi ctia né, trong do:

Ala:

R? 1a:
C3-C8 alkyl mach nhdnh ma c6 thé duoc thé bang “halogen hodc C3-C7 xycloalkyl,”

C3-C4 xycloalkyl ma co thé duoc thé bang “C1-C4 alkyl hodc C3-CS xycloalkyl,”

hodc

C4-C12 xycloalkyl lién két ciu; va
X la:

N hodc
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CR?, trong d6 R? la:

hydro,

halogen,

C1-C4 alkyl,

C1-C4 alkoxy ma c6 thé dugc thé bang:
“halogen,
C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc

mdt hodc nhidu nhém di vong no don vong co tir 4 dén 6 canh chua tir
1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau dugc chon tur nito, oxy, va luu

huynh,”
C1-C4 alkylthio,
C2-C4 alkenyl,
C2-C6 alkynyl ma co thé duoc thé bing:
“hydroxy,
C1-C4 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hodc carbamoyl ma co thé dugc thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bang “hydroxy hodc oxo,”
phenyl ma c6 thé dugc thé bang R’, trong d6 R’ 14 halogen,

“mot hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé duoc thé bang R® va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac
nhau duoc chon tlr nito, oxy, va luu huynh,” trong d6 R 1a hydroxy, C1-C4 alkyl, C1-

C4 alkoxy, hodc oxo,

“mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong ¢o

tr 4 dén 10 canh ma c6 thé duoc thé bang R7 va chua tir 1 dén 3 nguyén tir khac loai
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gibng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh,” trong d6 R’ 1a

halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma co thé duoc thé bang halogen, trong do
vong di vong khong no 12 vong di vong khong no don vong c6 tu 4 dén 6 canh chua tir
1 dén3 nguyén tir khac loai giéng nhau hodc khac nhau dugc chon tlr nito, oxy, va luu

huynh,”

véi didu kién vi trf cla lién két 3 ctia C2-C6 alkynyl nam giita nguyén
tir cacbon lién két véi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké

vGi nguyén tir cacbon nay,
phenyl ma co thé dugc thé bang:
“hydroxy,
C1-C4 alkyl ma cé thé dugc thé bang hydroxy, hodc
formyl,” hodc

nhém di vong khong no don vong co tur 4 dén 6 canh chra tir 1 dén 3 nguyén

tir khac loai giéng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh.
Phuong 4n dugc wu tién khéc nita theo sang ché duoc mo ta dudi day.

Puoc vu tién 1a cac hop chét c6 cong thire (I) va (I) hodc cac mudi cia ching,

trong do:

A la:

O\

X 1a CR3, trong d6 R? tdt hon la:
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hydro,

halogen,

Xyano,

C1-C6 alkyl duogc thé hoic khong duge thé,
C1-C6 alkoxy dugc thé hodc khong duge thé,
C1-C6 alkythiol dugc thé hodc khong dugc thé,
C3-C7 xycloalkyl dugc thé hodc khong duoc thé,
C2-C6 alkenyl dugc thé hodc khong duoc thé,

C2-C6 alkynyl dugc thé hodic khong duge thé, véi dicu kién vi tri cta lién két 3 cla
C2-C6 alkynyl ndm gitta nguyén t&r cacbon lién két v6i khung 7H-pyrolo[2,3-

d]pyrimidin v nguyén tir cacbon 1ién ké voi nguyén tir cacbon nay,
C6-C14 hydrocacbon thom dugc thé hodc khong duoc thé, hoic

nhém di vong khong no don vong cd tir 4 dén 10 canh duoc thé hoic khong dugc thé
chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dwgc chon tir nito, oxy,

va luu huynh;
t6t hon nita 1a:
hydro,
halogen,
C1-C6 alkoxy dugc thé hodc khong duge thé, hode

C2-C6 alkynyl duoc thé hodc khong duge thé, véi didu kién vi tri cta lién két 3 cia
C2-C6 alkynyl nidm gitta nguyén tr cacbon lién két voi khung 7H-pyrolo[2,3-

d]pyrimidin va nguyén tr cacbon 1ién k& v6i nguyén ti cacbon nay;
van tot hon nita 1a:

hydro,

halogen,

duoc thé hoic khong dugc thé metoxy,

duoc thé hoic khong duoc thé etoxy,
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duoc thé hoic khong dugce thé etynyl, hodc

duoc thé hoic khong dugc thé propynyl, voi diéu kién vi tri ctia lién két 3 nim gifta
nguyén tu cacbon li€n két vé6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon

lién k& v6i nguyén tir cacbon nay;

vén t6t hon nita l1a:
metoxy hodc etoxy ma co thé duoc thé bang:

“C1-C6 alkoxy,

C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 10 canh ma ¢o thé
duoc thé bang oxo va chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau
dugc chon tir nito, oxy, va luu huynh,” hodc
etynyl hodc propynyl ma co thé dugc thé bang:

“hydroxy,

C1-C6 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a C1-C6 alkyl, C1-C4 alkoxy
C1-C6 alkyl, hodc carbamoyl ma c6 thé dugc thé bang C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,

C3-C7 xycloalkyl ma cé thé duoc thé bang “hydroxy hodc 0xo,”

C6-C14 hydrocacbon thom ma c6 thé dugc thé bang R’, trong d6 R’ la
halogen, C1-C4 alkylamino ma co thé dugc thé bang mot hodc nhiéu nhém di vong
khong no don vong co tur 4 dén 10 canh chua tir 1 dén 3 nguyén t khac loai gidng
nhau ho#ic khac nhau duge chon tlr nito, oxy, va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 10 canh ma cé thé
duoc thé bang RS va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau
dugc chon tir nito, oxy, va luu huynh, trong dé R® 13 hydroxy, C1-C6 alkyl, C1-C6
alkoxy, hodc oxo,

mot hoac nhidu nhom di vong khong no don vong hodc da vong ¢6 tir 4 dén 10

canh ma c6 thé dugc thé bang R va chura tir 1 dén 3 nguyén ti khac loai gidng nhau
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hodc khac nhau dugc chon tlr nito, oxy, va luu huynh, trong do R’ 12 halogen, xyano,

C1-C6 alkyl, C1-C6 alkoxy, hodc amino, hodc

oxy di vong khong no ma co thé duoc thé bang halogen, trong d6 vong di
vong khong no 1a vong di vong khdng no don vong hoidc da vong co tir 4 dén 10 canh
chira tr 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau dugc chon tir nito,
oxy, va luu huynh,”

v6i didu kién vi tri cua lién két 3 nam gitta nguyén tr cacbon li€n két véi
khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién k& véi nguyén tir cacbon
nay; va

van t6t hon nita 1a:
etynyl hodc propynyl ma co thé duoc thé bang:

“hydroxy,

amino ma c6 thé duoc thé bang R?, trong d6 R* 1a C1-C4 alkyl hoac C1-C4
alkoxy C1-C4 alkyl,

C3-C7 xycloalkyl ma ¢o thé duoc thé bang hydroxy,

phenyl ma co thé duoc thé bang R, trong d6 R* 1a halogen,

“mot hodac nhiéu nhém di vong no don vong co tur 4 dén 6 canh ma co thé
duoc thé bang R® va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau
duoc chon tir nito, oxy, va luu huynh,” trong d6 R® 1a hydroxy, C1-C4 alkyl, hoéc oxo,
hodc

“mot hogc nhidu nhém di vong khong no don vong hodc hai vong c6 tir 4 dén
10 canh ma c6 thé dugc thé bang R va chira tir 1 dén 3 nguyén t khac loai gidng
nhau hogc khéac nhau dugce chon tir nito, oxy, va luu huynh,” trong do R7 1a halogen,
xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino,”

v6i didu kién vi tri cta lién két 3 nam giita nguyén tir cacbon lién két véi
khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién k& v6i nguyén tir cacbon
nay.

Céc vi du cu thé vé cic hop chit theo sang ché bao gbm, nhung khong gidi
han, cac hop chét didu ché dugc trong cac vi du duge mo ta sau day.
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Céc vi du duoc wu tién vé cac hop chit theo sang ché nhu sau:
(1) 4-amino-7—(tert-butyl)-N-(4-(metoxymetyl)phenyl)-7H-pyrolo[2,3 -d]pyrimidin-5-
cacboxamit;
(2) 4-amino-7-(1 -ﬂo-2-metylpropan-2-y1)—N-(4-(metoxymetyl)phenyl)-7H-pyrolo
[2,3-d]pyrimidin-5-cacboxamit;
(3)  4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-mety Ixyclopropyl)-7H-pyrolo[2,3-d]
pyrimidin-5-cacboxamit;
(4)  4-amino-6-brom-N- [4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-7H-pyrolo
[2,3-d]pyrimidin-5-cacboxamit;
(5) 4-amino-6-clo-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-7H-pyrolo
[2,3-d]pyrimidin-5-cacboxamit;
(6)  4-amino-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-6-vinyl-7H-pyrolo
[2,3-d]pyrimidin-5-cacboxamit;
(7) 4-amino-6-flo-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-7H-pyrolo
[2,3-d]pyrimidin-5-cacboxamit;
(8) 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-(3-
*morpholinoprop-1-yn-1-yl)-7H-pyrolo[2,3-d] pyrimidin-5-cacboxamit;
(9)  4-amino-6-(4-hydroxy-4-metylpent-1-yn-1 -y1)-N-[4-(metoxymetyl)phenyl]-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-3 -cacboxamit;
(10) 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropy!)-6-((tetrahydro-2H-
pyran-4-yl)etynyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;
(11) 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-(3-(pyrolidin-1-
yl)prop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;
(12) (R)-4-amino-N-[4-(metoxymetyl)phenyl] -7-(1-metylxyclopropyl)-6-
((tetrahydrofuran-2-yl)metoxy)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;
(13) 4-amino-N-[4-(metoxymetyl)phenyl]-6-((1 -metyl-1H-pyrazol-4-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-3 -cacboxamit;
(14) 4-amino-6-(imidazo[1,2-b]pyridazin-3 -yletynyl)-N-[4-(metoxymetyl)phenyl]-7-

(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-3 -cacboxamit;
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(15)  4-amino-N-(4-(metoxymetyl)phenyl)-6-((1 -metyl-1H-pyrazol-3-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(16) 4-amino-N-(4-(metoxymetyl)phenyl)-6-((1-metyl- 1H-imidazol-5-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-3 -cacboxamit;

(17) 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-(pyridin-3-
yletynyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(18) 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-6-(prop-1-yn-1-yl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(19)  4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-(3-(piperidin-1-
yl)prop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(20) 4-amino-6-etoxy-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(21) 4-amino-6-((1 -hydroxyxyclopentyl)etynyl)-N-(4-(metoxymetyl)phenyl)-7 -(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5 -cacboxamit;

(22) 4-amino-N-(4-(metoxymetyl)phenyl)-7 -(1-metylxyclopropyl)-6-(3-
thiomorpholinoprop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(23) 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropy1)-6-(3-(tetrahydro-
2H-pyran-4-yl)prop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(24) 4-amino-6-((6-aminopyridin-3 -yl)etynyl)-N-(4-(metoxymetyl)phenyl)-7-( 1-
metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(25) 4-amino-6-((1,3-dimetyl- 1H-pyrazol-4—yl)etynyl)-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(26) 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-6-((1-
metylpiperidin-4-yl)etynyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(27) 4-amino-6-(3-(dimetylamino)prop-1-yn- 1-y1)-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(28) 4-amino-N-(3—ﬂo-4—(metoxymety1)pheny1)-7-(1-metylxyclopropyl)-6-
((tetrahydro-2H-pyran-4-y1)etynyl)~7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit; va

(29) 4-amino-N-(3-ﬂ0-4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-(3-
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morpholinoprop-1-yn-1-yl)-7H-pyrolo[2,3-d] pyrimidin-5-cacboxamit.
Céc vi du dugc uu tién hon vé cac hop chét theo sang ché 1a:

(8) 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-(3-
morpholinoprop-1-yn-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5 -cacboxamit;

(10) 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-((tetrahydro-2H-
pyran-4-yl)etynyl)-7H-pyrolo[2,3-d]pyrimidin-5 -cacboxamit;

(12)  (R)-4-amino-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-
((tetrahydrofuran-2-yl)metoxy)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit; va

(13) 4-amino-N- [4-(metoxymetyl)phenyl]-6-((1-metyl- 1H-pyrazol-4-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5 -cacboxamit.

Sang ché con dé xuét chat e ché RET bao gom hop chat hodc mudi cua nd
theo sang ché. Vi dy, hop chat hodc mudi cia n6 theo diém bat k¥ trong sO cac muc tur

[1] dén [6] néu trén, lam thanh phan hoat tinh.

Sang ché con dé xuat dugc pham bao gébm hop chat hoic mudi cuia né theo
sang ché, vi dy, hop chat hodc mudi cua né theo diém bat ky trong s6 cac muc tur [1]

dén [6] néu trén.

Séang ché con dé xuat dugc pham dé phong ngura hodc diéu tri bénh ma c6 the
duoc diéu tri bang cach e ché RET, duge pham bao gom hop chat hodc mudi cua no
theo sang ché, vi du, hop chat hodc mudi ctia n6 theo diém bat ky trong s cadc muc tur

[1] dén [6] néu trén.

Sang ché con dé xuat tac nhén chong khoi u bao gom hop chat hodc muodi cia
no6 theo sang ché, vi du, hgp chat hodc mudi cua no theo diém bat ky trong sO cac muc
tir [1] dén [6] néu trén.

Sang ché con dé xuat tac nhan chong khoi u dé diéu tri khoi u ac tinh c6 murc
hoat hoa RET gia ting, tdc nhan chong khdi u bao gém hop chat hodc mudi cia no
theo sang ché, vi du, hop chét hodc mudi ciia n6 theo diém bat ky trong so cidc muc tur
[1] dén [6] néu trén.

Sang ché con d& xuét hop chat hoic mudi cua nd theo sang ché, vi du, hop

chit hogc mudi cia n6 theo diém bat ky trong so cac muc tur [1] dén [6] néu trén, dé su
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dung trong phong ngtra hoac didu tri khdi u 4c tinh.

Sang ché con dé xuat hop chat hodc mudi cua n6 theo sang ché, vi du, hop
chit hoic mudi ciia n6 theo diém bat ky trong s6 cac muc tir [1] dén [6] néu trén, dé su

dung trong phong ngira hodc didu tri khdi u ac tinh c6 mic hoat hoa RET gia téng.

Séang ché con d& xuat viéc sir dung hop chat hodc mudi cua né theo sang che,
vi dy, hop chat hodc mudi cia no6 theo diém bat ky trong s0 cac muyc tir [1] dén [6] néu

trén, dé san xuat tdc nhan chong khoi u.

Sang ché con dé xuat viée str dung hop chat hogc mudi ctia né theo séng ché,
vi du, hop chit hodc mudi cla né theo diém bat ky trong s6 cac muc tir [1] dén [6] néu
trén, dé san xuat tac nhan chong khoi u dé dicu tri khoi u 4c tinh c6 mtc hoat hoa RET

gia tang.

Séang ché con d& xuat viéc st dung hop chat hode mudi ctia nd theo sang che,
vi dy, hop chit hodc mudi ctia né theo diém bat ky trong s6 cac muc tir [1] dén [6] néu

trén, dé san xuét chat rc ché RET.

Sang ché con dé xuat viéc st dung hop chét hodc muoi cua né theo sang che,
vi du, hop chét hodc muodi ctia n6 theo diem bat ky trong sO cac muc ti [1] dén [6] néu

trén, dé phong nglra hogc didu tri khéi u 4c tinh.

Sang ché con dé xuat viée stir dung hop chat hogc mudi cia né theo sang che,
vi du, hop chat hodc mudi cua né theo diém bat ky trong s cac muc tir [1] dén [6] néu

trén, dé phong nglra hodc diéu tri khéi u ac tinh c6 murc hoat hoa RET gia téng.

Sang ché con @& xuat phuong phap phong ngura hodc diéu tri khoi u 4c tinh,
bao gdm cho ddng vat c6 vu st dung hop chat hogc mudi cia né theo sang che, vi du,

hop chét hoic mudi ctia né theo diém bt ky trong s cac muc tir [1] dén [6] néu trén.

Sang ché con dé xuét phuong phap phong ngira hodc diéu tri khdi u 4c tinh,
bao gdbm cho ddng vat c6 vu st dung hop chét hodc mudi ciia né theo sang ché, vi du,
hop chét hodc mudi cta né theo diém bt ky trong s& cac muc tir [1] dén [6] néu trén,

trong d6 khdi u 4c tinh 12 khéi u 4c tinh c6 mirc hoat hoa RET gia ting.

Sang ché con dé xuit phuong phap tc ché RET, bao gébm cho dong vat ¢6 vl
str dung hop chit hoic mudi cia nd theo sang ché, vi du, hop chét hodc mudi ctia né
theo diém bét ky trong sb cac muc tir [1] dén [6] néu trén.
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Tiép theo, c4c phuong phép didu ché cac hop chat theo sdng ché duge mo ta.

Hop chét (I) va (I’) theo sing ché c6 thé duoc didu ché, vi du, thong qua cic
phuong phép didu ché duéi day hoic cic phuong phap dugc mo ta trong cac vi du.
Tuy nhién, cac phuong phap diéu ché hop chét (I) va (I') theo sang ché 13 khong bi

gi6i han ¢ cac vi du phan ng nay.

N Cl cl
cl L
O R2NH, (RE1) !
N7y - rﬁ\ = A\ R3 - N; B N R3
L~ cl NT TN 5 N7 TN
N Budc 1. R2 Budc 2 =2
(AA) (BB) (CC)
NHz (.
NH3 NN
= [ P \ R3
. N~ N
Budc 3 R2
(OD)

trong d6 L1 1a nhém roi chuyén, va R? va R3 1a nhu duoc dinh nghia ¢ trén.
Budce 1

Budc nay tong hop hop chét c6 cong thirc (BB) tir hop chét c6 cong thic (AA).
Hop chét c6 cong thic (AA) ¢6 thé c6 duoc tir cdc nha cung cép thuong mai, hodc ¢6

thé dugc didu ché bing phép da biét.

Bude 1 duoc thuc hién bang cach st dung hop chit amino c6 cong thirc (RE1)
hoac mudi cta né véi luong thong thuong tir 0,5 dén 5 mol, t6t hon 1a tir 0,9 dén 1,5

mol, trén mdi mol hop chét ¢ cong thirc (AA).

Bazo c6 thé duge bd sung & bude nay néu cin. Cac vi du v& bazo gdbm c6 cac
bazo vo co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat, xeri
hydroxit, natri hydrua, va kali hydrua; c4c amin hitu co, nhu trimetylamin, trietylamin,
tripropylamin,  diisopropyletylamin, N-metylmorpholin,  pyridin,  4-(N,N-
dimetylamino)pyridin, lutidin, va collidin; va tuong tu. Luong bazo dugc sit dung

thong thuong tur 1 dén 100 mol, t&t hon 1a tir 1 dén 10 mol, trén mdi mol hop chét co
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cong thirc (AA). Hop chét amino ¢6 thé ban sin trén thi truong, hodc co thé dugc diéu
ché bang phuong phap da biét. Ngoai ra, phan tng c6 thé duoc thic ddy bing cach bd
sung axit trong qué trinh phén Ung néu can thiét. Céac vi du vé céc axit gbm c6 axit
formic, axit axetic, axit clohydric, axit phosphoric, va tuong tu. Luong hop chét duoc
st dung thong thuong tur 1 dén 100 mol, t&t hon 1a tir 1 dén 20 mol, trén mdi mol hgp

chét c6 cong thic (AA).

Dung moi phan (mg la khong bi gidi han cuy thé, va dung moi bat ky ma khong
gdy anh hudng bét loi dén phan tng c6 thé dugc st dung. Cac vi du vé dung moi bao
gém cac ruou (vi du, metanol va etanol), cac hydrocacbon (vi du, benzen, toluen, va
xylen), cdc hydrocacbon halogen hoéa (vi dy, metylen clorua, cloform, va 1,2-
dicloetan), cac nitril (vi du, axetonitril), cac ete (vi du, 1,2-dimetoxyetan va
tetrahydrofuran), cac dung moi cuc duong (vi du, N,N-dimetylformamit,

dimetylsulfoxit, va hexametylphosphoramit), nude, va c4c hdn hop cua ching.

Thoi gian phan tng thong thuong 1a trong khoang tir 0,1 dén 100 gid, t6t hon
1a tir 0,5 dén 24 gio. Nhiét do phan ung thong thudng la trong khoang tur 0 dén 120°C,
tdt hon 1a tir 50 dén 120°C.

Hop chét thu dugc tir d6 c6 cong thire (BB) ¢6 thé dugce dua vao bude tiép
theo sau khi, hoic khong cin, phan tach va tinh ché tir hdn hop phan tng bang cac
phuong phap phén tach va tinh ché da biét, nhu cd, co chan khong, két tinh, chiét dung
moi, két tha lai va sic ky.

Budce 2
Budce nay téng hop hop chét c6 cong thirc (CC) tir hop chét c6 cong thic (BB).

Budce 2 thuong duge thuc hién bang céch st dung thudc thtr halogen hoa vdi
luong tur 1 dén 10 mol, t6t hon 1a tir 1 dén 5 mol, trén mdi mol hop chét c6 cong thuc

(BB).

Céic vi du vé thubc thtt halogen hoa gdbm c6 N-iodosucxinimit, N-
bromosucxinimit, N-closucxinimit, iot, brom, va twong tw. Dung moi phan Ung la
khong bi gidi han cu thé, va dung moi bt ky ma khong gy anh huong bat loi dén
phan Ung ¢o thé dugc st dung. Cac vi du vé dung moi gdm c6 toluen, benzen,

tetrahydrofuran, 1,4-dioxan, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,
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dimetylsulfoxit, va cac hdn hop cua chung.

Céc vi du vé nhom roi chuyén duge thé hién bang L1 gdm c6 clo, brom, iot, va

tuong tu.

Nhiét d6 phan Gmg thong thuong la trong khoang tir -78 dén 200°C, t6t hon 1a
tir 0 dén 50°C. Thoi gian phan tng thong thuong la trong khoang tir 5 phut dén 6 ngay,
t&t hon 1a tir 10 phut dén 3 ngay.

Hop chét thu dugc tir d6 ¢6 cong thire (CC) c6 thé duge dua vao bude tiép
theo sau khi, hodc khong cin, phan tach va tinh ché tir hdn hop phan tng bang céc
phuong phéap phén tach va tinh ché da biét, nhu cd, cd chén khong, két tinh, chiét dung

moi, két tua lai, va sdc ky.
Budc 3

Budce nay diéu ché hop chit c6 cong thic (DD) bang céch cho hop chét ¢6

cong thire (CC) phan (g v6i amoniac hodc mudi cia no.

Luong amoniac hodc mudi ctia n6 duge st dung trong bugc nay thong thuong

13 ding mol dén lwong mol du trén m3i mol hop chét ¢ cdng thire (CC). (CO).

Dung mdi phan Gng 1a khong bi gidi han cu thé, va dung moi bt ky ma khong
gay anh huong bét lgi dén phan tng c6 thé dugc st dung. Céc vi du vé dung moi gdm
¢6 nude, metanol, etanol, isopropanol, tert-butyl alcohol, tetrahydrofuran, 1,4-dioxan,
dimetylformamit, N-metylpyrolidon, 1,2-dimetoxyetan, dimetylsulfoxit, va cac hdn

hop ctia chung.

Nhiét d6 phan mg thong thuong la trong khoang tur 0 dén 200°C, tdt hon 1a tur
nhiét do trong phong dén 150°C. Thoi gian phan Umg thong thuong la trong khoang tur
5 phut dén 7 ngay, t6t hon la tr 30 phut dén 4 ngay.

Hop chét thu dugc tir d6 ¢6 cong thirc (DD) co thé duoc dua vao budc tiép
theo sau khi, hodc khong cin, phan tich va tinh ché tir hén hop phéan ung bing cic
phuong phép phén tach va tinh ché da biét, nhu co, co chan khong, két tinh, chiét dung

modi, két tna lai, va sdc ky.
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Phuong phap diéu ché 2

R%L, ()
o]
Cl » hoic ! L NHz L1
2. i N™™ NT™
NN \g R2.0H (V) L N\ NH3 &)j\/‘%
u\ P N N e e Nj N
N }T_‘ft ‘R2 R2
Budc 4 Buée 5
(EE) (FF) (GG)

trong d6 mdi trong sO cac nhom L va L 14 nhom roi chuyén, va R? 1a nhu dugc dinh

nghia & trén.
Buéce 4

Budc nay didu ché hop chit c6 cong thic (FF) st dung hop chét c6 cong thic
(EE) va hop chét c6 cong thire (IIT) hode (IV). Hop chét c6 cong thirc (EE) c6 thé ban

san trén thi trudng, hodc ¢ thé duoc diéu ché bang phwong phap da biét.

Khi hop chét c6 cong thire (III) dugc sir dung lam thudc thtr alkyl héa, hop
chét c6 cong thirc (FF) ¢6 thé dugc didu ché trong sy c6 mit cla bazo. Trong cong
thire (I11), L2 1a nhom roi chuyén nhu clo, brom, iot, este axit metansulfonic, hodc p-
este axit toluensulfonic. Hop chét ¢6 cong thue (III) 6 thé ban san trén thi trudng,
hodc c6 thé dugc diéu ché bing phuong phap da biét. Luong hop chét c6 cong thuc
(IIT) dugc sir dung thong thuong 13 tir 1 dén 10 mol, t6t hon a tir 1 dén 5 mol, trén mdi

mol hop chit c6 cong thirc (EE).

Céc vi du vé bazo g61n c6 cac bazo vo co, nhu natri hydro cacbonat, natri
cacbonat, kali cacbonat, xeri cacbonat, xeri hydroxit, natri hydrua, va kali hydrua;
amin hitu co, nhu trimetylamin, trietylamin, tripropylamin, diisopropyletylamin, N-
metylmorpholin, pyridin, 4-(N,N-dimetylamino)pyridin, lutidin, va collidin; va tuong
tu. Luong bazo duge sir dung thong thuong tur 1 dén 100 mol, tot hon 1a tir 1 dén 10

mol, trén mdi mol hgp chét ¢6 cong thuc (EE).

Dung moi phan Gng 1a khong bi gi¢i han cu thé, va dung moi bat ky ma khong
gdy anh huong bét loi dén phan tng c6 thé dugc sir dung. Céc vi du vé dung moi gdm
¢6 N,N-dimetylformamit, N,N-dimetylaxetamit, dimetylsulfoxit, tetrahydrofuran, 1,4-
dioxan, N-metylpyrolidin-2-one, axetonitril, va twong tu. Cac dung modi nay co thé

duoc stir dung riéng 1¢ hodc hdn hop.
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Thoi gian phan tng thong thuong la trong khoang tur 0,1 dén 100 gio, tot hon
1a tir 0,5 dén 24 gio. Nhiét do phan tmg trong khoang tir 0°C dén nhiét do sdi cua dung
méi phan tmg, t6t hon 1a tir 0 dén 100°C.

Khi hop chét c6 cong thirc (IV) duge sit dung lam thube thir alkyl hoa, hop
chét co cong thirc (FF) ¢6 thé duoc didu ché bang phan tng Mitsunobu. Budc nay
thong thuong cd thé duoc thuc hién bang phuong phéap da biét, vi dy, phuong phap
duogc boc 16 trong tai liéu Chemical Reviews, Vol. 109, p. 2551 (2009). Vi duy, bude
nay co thé duoc thuc hién trong sy c6 mat cliia thube thir Mitsunobu va thudc thir
phosphin trong dung mdi ma khong gy anh hudng bét lgi dén phan tng. Budc nay
thuong duge thuc hién bang cach st dung hop chét c6 cong thire (IV) v6i lugng tir 1

dén 10 mol, t&t hon 14 tir 1 dén 5 mol, trén mdi mol hop chét c6 cong thuc (EE).

Céc vi du vé& thude thir Mitsunobu gbm co dietyl azodicarboxylat, diisopropy!
azodicarboxylat, va tuong tu. Luong thudc thtr Mitsunobu dugc st dung thong thuong

latir 1 dén 10 mol, t&t hon 13 tir 1 dén 5 mol, trén mdi mol hop chét c6 cong thuce (EE).

Cic vi du vé& thudc th phosphin gdm c6 triphenylphosphin va
tributylphosphin. Luong thudc thir phosphin duge sir dung thong thudng 1a tur 1 dén 10

mol, t5t hon 14 tir 1 dén 5 mol, trén mdi mol hop chét c6 cong thic (EE).

Dung moi phan Gng 1a khong bi gi¢i han cu thé, va dung méi bt ky ma khong
gay anh hudng bét loi dén phan tng c6 thé dugc st dung. Céc vi du vé dung moi gdm
¢ toluen, benzen, tetrahydrofuran, 1,4-dioxan, dimetylformamit, dimetylaxetamit, N-

metylpyrolidinon, dimetylsulfoxit, va cac hdn hop ctia ching.

Nhiét do phan ting thong thuong 1a trong khoang tir -78 dén 200°C, tét hon la
tir 0 dn 50°C. Thoi gian phan tmg thong thudng 1 trong khoang tir 5 phut dén 3 ngay,
t6t hon 1a tir 10 phut dén 48 gio.

Hop chét thu duoc tir d6 ¢ cong thire (FF) ¢6 thé duge dua vao budc tiép theo
sau khi, hoc khong can, phan tach va tinh ché tir hdn hop phan g bing cac phuong
phap phén tach va tinh ché da biét, nhu cd, cd chan khong, két tinh, chiét dung moi,
két tha lai, va sic ky.

Bude 5

Bude nay diéu ché hop chit c6 cong thic (GG) bang cach cho hop chét co
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cong thirc (FF) phén (mg v6i amoniac hodc mudi cua nd.

Luong amoniac hodc mudi cta n6 duge sit dung trong bugc nay thong thudng

1a dang mol dén luong mol du trén mdi mol hop chét c6 cong thuc (FF).

Dung mdi phan Gng 1a khong bi gidi han cu thé, va dung moi bt ky ma khong
gdy anh huong bét loi dén phan tng c6 thé dugc sir dung. Cac vi du vé dung moi gdm
¢6 nudc, metanol, etanol, isopropanol, tert-butyl alcohol, tetrahydrofuran, 1,4-dioxan,
dimetylformamit, 1,2-dimetoxyetan, N-metylpyrolidon, dimetylsulfoxit, va cac hdn

hop clia chung.

Nhiét d6 phan tmg thong thuong 12 trong khoang tir 0 dén 200°C, t6t hon 14 tir
nhiét do trong phong dén 150°C. Thoi gian phan ing thong thudng la trong khoang tur
5 phut dén 7 ngay, tot hon 12 30 phut dén 4 ngay.

Hop chét thu duge tr d6 ¢ cdng thire (GG) co thé duoc dua vao budc tiép
theo sau khi, hodc khong can, phan tach va tinh ché tir hén hop phan tng bing céc
phuong phép phén tach va tinh ché da biét, nhu cd, cd chan khong, két tinh, chiét dung

moi, két taa lai, va sac ky.

Phuong phap diéu ché 3
R2.L,  (Iy NH,
NHz hodc kit
2 ha
N R2-OH (V) 'E N
LN | N7 TN
N {:ﬁ R?
. Budc 6
Q) (WW)

trong do mdi trong sd cac nhém Ly va Ly 1a nhom roi chuyén, va R? 1a nhu duoc dinh
nghia ¢ trén.
Budc 6

Budc nay diéu ché hop chét c6 cong thoe (WW) st dung hop chét co cong
thire (QQ) va hop chat ¢ cong thire (I1) hoge (IV). Hop chat c6 cong thire (QQ) ¢6
thé ban sén trén thi truong, hodc co thé dugc diéu ché bang phuong phap da biét. Khi
hop chét ¢6 cong thire (IIT) duge st dung lam thude thr alkyl hoa, hop chét ¢ cong
thirc (WW) co thé dugc didu ché trong su ¢6 mit cia bazo. Trong cong thire (III), L2 1a

nhom roi chuyén nhu clo, brom, iot, este axit metansulfonic, hodc p-este cla axit
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toluensulfonic; va co thé ban sin trén thi truong, hodc cd thé dugc didu ché béng
phuong phap da biét. Luong hop chét ¢ cong thire (III) duge s dung thong thuong 1a

tir 1 dén 10 mol, t6t hon 12 tir 1 dén 5 mol, trén mdi mol hop chét c6 codng thie (QQ).

Céac vi du vé bazo g6m c6 cac bazo vd co, nhu natri hydro cacbonat, natri
cacbonat, kali cacbonat, xeri cacbonat, Xeri hydroxit, natri hydrua, va kali hydrua;
amin hitu co, nhu trimetylamin, trietylamin, tripropylamin, diisopropyletylamin, N-
metylmorpholin, pyridin, 4-(N,N-dimetylamino)pyridin, lutidin, va collidin; va tuong
tu. Luong bazo dugc st dung thong thuong la tir 1 dén 100 mol, t5t hon 12 tir 2 dén 10
mol, trén mdi mol hop chét c6 cong thire (QQ). Cac vi du vé dung moi phan ting gbm
c6 N,N-dimetylformamit, N,N-dimetylaxetamit, dimetylsulfoxit, tetrahydrofuran, 1,4-
dioxan, N-metylpyrolidin-2-on, axetonitril, va twong ty. Cac dung mdi ndy co thé duge

str dung riéng 1€ hodc hdn hop.

Thoi gian phan ung thong thuong la trong khoang tir 0,1 dén 100 gio, t6t hon
14 tir 0,5 dén 24 gio. Nhiét dd phan tmg trong khoang tir 0°C dén nhiét do soi cua dung
mbi, tdt hon 14 tir 0 dén 100°C.

Khi hop chit c6 cong thirc (IV) duge st dung lam thude thir alkyl hoa, hop
chét c6 cong thic (WW) ¢ thé duoc didu ché bang phan Gmg Mitsunobu. Bude nay
théng thuong co thé duoc thuc hién bing phuong phép da biét, vi dy, phuong phap
duoc boc 16 trong tai liéu Chemical Reviews, Vol. 109, p. 2551 (2009). Vi du, budc
nay co thé duogc thuc hién trong sy c6 mit cia thudc thir Mitsunobu va thudc thir
phosphin trong dung moi ma khong gy anh hudng bét 1o dén phan tng. Budc nay
thuong dugce thuc hién bing cach st dung hop chét ¢ cong thire (IV) voi lugng thong
thuong tur 1 dén 10 mol, t&t hon 1a tir 1 d&én 5 mol, trén mdi mol hgp chét ¢6 cong thuc

(QQ).

Céc vi du vé thude thir Mitsunobu gdm c6 dietyl azodicarboxylat, diisopropyl
azodicarboxylat, va twong tu. Lugng thudc thir Mitsunobu dugc st dung thong thuong
Ja tir 1 dén 10 mol, tdt hon 1a tir 1 dén 5 mol, trén md&i mol hop chét c6 cong thire (QQ).
Céc vi du v& thubc thir phosphin gdm c6 triphenylphosphin va tributylphosphin.
Luong thube thir phosphin dugce sir dung thong thuong 1a tir 1 dén 10 mol, t6t hon 1a tur

1 dén 5 mol, trén mdi mol hop chét c¢6 cong thire (QQ).

Dung mdi phan tng 1a khong bi gi¢i han cu thé, va dung moi bét ky ma khong
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gdy anh huong bét loi dén phan ting c6 thé duoc str dung. Cac vi du vé dung moi gdm
o toluen, benzen, tetrahydrofuran, 1,4-dioxan, dimetylformamit, dimetylaxetamit, N-

metylpyrolidinon, dimetylsulfoxit, va cac hdn hop cta chung.

Nhiét 6 phan tng thong thuong 1a trong khoang tir -78 dén 200°C, t6t hon 1a
tir 0 dén 50°C. Thoi gian phan tng thong thuong 1a trong khoang tir 5 phut dén 3 ngay,
t6t hon 1a 10 phut dén 48 gio.

Hop chét thu duge tir 6 ¢6 cong thie (WW) c6 thé dugc dua vao budce tiép
theo sau khi, hodc khong can, phan tach va tinh ché tir hon hop phan tng bang cac
phuong phép phéan tich va tinh ché da biét, nhu cd, c6 chan khong, két tinh, chiét dung -

moi, két taa lai, va sac ky.

Phuong phép diduché 4
NHy |, Nz cooH
N7y Teon thay phan N[/%x
U X . - . Lz N
N” TN N !
. 2
R2 R
Butc 7
(HH) an)

trong d6 L 1a nhom roi chuyén, va R? va X 1a nhu dugc dinh nghia ¢ trén.
Budc 7

Bude nay diéu ché hop chit c6 cong thire (JT) bang cach cho hop chét c6 cong
thire (HH) phan tng trong khi quyén cacbon monoxit trong sy ¢6 mat cua ruou s
dung, vi dy, kim loai chuyén tiép va bazo tuy y trong dung mdi ma khong gdy anh

hudng bét loi dén phan tng.

Hop chét c6 cong thirc (HH) ¢6 thé duoc didu ché bang cac bude tir 1 dén 3,

budc 4 va 5, hodc budce 6 cia phuong phap didu ché theo sang ché.

Trong budc nay, ap suét ctia cacbon monoxit thuong tir latm dén 20atm, tot

hon 14 tir 1atm dén 10atm.

Luong hop chit rugu duoc st dung thong thuong la tir 1 dén luong mol du
trén mdi mol hop chit c6 cong thie (HH). Céc vi du vé cac hop chét ruou gdm c¢6
metanol, etanol, propanol, rugu isopropyl, dietylaminoetanol, isobutanol, 4-(2-

hydroxyetyl)morpholin, 3-morpholinopropanol, dietylaminopropanol, va tuong tu.

Céc vi du v& chit xuc tac kim loai chuyén tiép c6 the duge sir dung trong bude
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ndy gdm c6 cac chit xac tac paladi (vi duy, paladi axetat,
tris(benzylideneaxeton)dipaladi, bis(triphenylphosphin)paladi(I) diclorua, phirc chét
1,1’-bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan, v.v.). Néu can,
phdi tir (vi dy, triphenylphosphin, xantphos, tri-tert-butylphosphin, v.v.) dugc bd sung.
Luong chét xuc tac kim loai chuyén tiép thay dbi tuy thudc vao loai chét xtc tac. Vi du,
lwong chét xic tic kim loai chuyén tiép duge st dung thong thuong tir 0,0001 dén 1
mol, tdt hon 13 tr 0,001 dén 0,5 mol, trén mdi mol hop chét c6 cong thuc (HH). Lugng
phéi tr duoc sir dung thong thuong tir 0,0001 dén 4 mol, tdt hon 13 tir 0,01 dén 2 mol,

trén moi mol hop chét c¢6 cong thirc (HH).

Ngoai ra, bazo ¢ thé duoc bd sung trong qua trinh phan tng néu trén néu cén.
Céc vi du vé bazo gdm c6 cic bazo hitu co, nhu trietylamin, diisopropyletylamin,
pyridin, lutidin, collidin, 4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat,
natri tert-butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri
hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac bazo vd co, nhu natri
hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat, natri hydroxit, va natri
hydrua. Luong bazo dugc st dung thong thuong tir 0,1 dn 50 mol, t6t hon 1a tir 1 dén

20 mol, trén mdi mol hgp chét c6 cong thire (HH).

Dung moi phan ng la khong bi gidi han cu thé, va dung mai bét ky ma khong
gdy anh hudng bét loi dén phan tGng ¢6 thé dugc st dung. Céc vi du v& dung mdi gbm
¢ cac hydrocacbon (vi du, benzen, toluen, va xylen), céc nitril (vi du, axetonitril), cac
ete (vi dy, 1,2-dimetoxyetan, tetrahydrofuran, va 1,4-dioxan), cac ruou (vi dy, metanol
va etanol), cac dung mdi cyc duong (vi du, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit), nuéc, va cac hdn hop
ctia chung. Thoi gian phén tng thong thuong la trong khoang tir 0,1 dén 100 gio, tot
hon 1a tir 0,5 dén 24 gior. Nhiét do phan g thong thudng tir 0°C dén 200°C, t5t hon 1a
tir 0 dén 150°C.

Dang este tuong tmg véi ruou dugc st dung hodc hdn hop cua dang este va
hop chét axit cacboxylic (JJ) c6 thé duoc dua vao phan g thuy phéan @8 tir 46 chuyén
dang este hoic hdn hop thanh hop chét c6 cong thirc (J7). Phan Gng thiy phén duoc
thuc hién bing cach st dung bazo. Cac vi du vé bazo gdm co céac bazo hiru co, nhu
dietylamin, diisopropylamin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri

etoxit, lithi hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va
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butyllithi; va cdc bazo v6 co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat,

xeri cacbonat, natri hydroxit, kali hydroxit, lithi hydroxit, va canxi hydroxit.

Dung moi phén tng 12 khong bi gi¢i han cu thé, va dung moi bt ky ma khong
gdy anh hudng bét loi dén phan tng c6 thé duoc str dung. Céc vi du vé dung moi gdbm
¢6 cac hydrocacbon (vi dy, benzen, toluen, va xylen), cac nitril (vi du, axetonitril), cac
ete (vi du, 1,2-dimetoxyetan, tetrahydrofuran, va 1,4-dioxan), cac rugu (vi dy, metanol
va etanol), cac dung mdi cyc duong (vi du, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit), nudc, va cac hdn hop

cda chung.

Thoi gian phan ung thong thuong la trong khoang tur 0,1 dén 100 gio, tot hon
1a tir 0,5 dén 24 gid. Nhiét do phan tng trong khoang tir 0°C dén nhiét do soi ctia dung
moi, tt hon 1 tir 0 dén 150°C.

Hop chét thu duge tr d6 c6 cong thire (JJ) 6 thé duoc dua vao budc tiép theo
sau khi, hodc khong can, phan tach va tinh ché tir hdn hop phan g bang cac phuong
phap phén tach va tinh ché da biét, nhu co, cd chan khong, két tinh, chiét dung moi,

két tua lai, va sac ky.

Phuong phap digu ché 5
NHz o, NH: g NH: g NH: g
N7 N —— . NT®™ I
@:}S - v\f,? @f‘f“z Lo
NTR, Buéc 8 NT Budc 9 N ke Busc 10 N i
(GG} (KK) (LL) (MM)

trong d6 L1 la nhom roi chuyén; E 12 este, xyano, hodc dwong lugng axit cacboxylic,

nhu cacboxamit; Z 1a halogen; va R? va R? 12 nhu duoc dinh nghia ¢ trén.
Budc 8

Budc nay diéu ché chét din xudt este hodc chit din xudt xyano c6 cong thirc
(KK) biang cach cho hgp chét c6 cong thirc (GG) phan ung, trong khi quyén cacbon
monoxit trong sw c6 mit cua rugu, hodc st dung hop chét xyano, nhu dong xyanua
hodc kém xyanua, st dung, vi du, chit xtc tac kim loai chuyén tiép va bazo tuy y

trong dung mo6i ma khong gy anh hudng bét loi dén phan tmg.

Hop chét c6 cong thuc (GG) co thé duoc diéu ché bang cac bude tir 1 dén 3

ho#ic bude 4 va 5 cia phuong phap didu ché theo sang ché.
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Trong didu ché chit din xuit este, ap suit cacbon monoxit thong thuong la tir
latm dén 20 atm, t5t hon 1a tir latm dén 10 atm. Luong hop chét ruou dugc st dung
lam téc nhan phan Gng 1a tir 1 dén lugng mol du, t5t hon 1a tir 1 dén 200 mol, trén mdi
mol hop chat ¢6 cong thie (GG). Cac vi du vé cac hop chét rugu gbdm c6 metanol,
etanol, propanol, rugu isopropyl, dietylaminoetanol,  isobutanol,  4-(2-

hydroxyetyl)morpholin, 3-morpholinopropanol, dietylaminopropanol, va tuong tu.

Trong didu ché chit din xuét Xyano, cac vi du vé hop chét xyano dugc su
dung lam tac nhan phan Gng gbm co d6ng xyanua, kém xyanua, tri-n-butylxyanotin, va
twong tu. Luong hop chét xyano dugc st dung lam tac nhan thong thuong 1a tr 1 dén

100 mol, tt hon 14 tir 1 dén 10 mol, trén mdi mol hop cht ¢6 cong thirc (GG).

Céc vi du v& chat xac tac kim loai chuyén tiép c6 thé duoc st dung trong bude
nay dé diéu ché ca chit din xudt este va didu ché chit dan xyano gdm c6 cac chét xtc
tac paladi (vi dy, paladi axetat, tetrakis  triphenylphosphin  paladi,
tris(benzylideneaxeton)dipaladi, bis(triphenylphosphin)paladi(Il) diclorua, phirc chét
1,1’-bis(diphenylphosphino)feroxen-paladi(II) diclorua-diclometan, v.v.). Néu cin,
phdi tir (vi dy, triphenylphosphin, xantphos, tri-tert-butylphosphin, v.v.) dugc bd sung.
Luong chét xuc tac kim loai chuyén tiép thay d6i tuy thudc vao loai chét xtic tac. Vi dy,
lwong chét xtc tac kim loai chuyén tiép dugc st dung thong thudng tir 0,0001 dén 1
mol, tdt hon 14 tr 0,001 dén 0,5 mol, trén mdi mol hop chét ¢6 cong thuc (GG). Lugng
phéi tir dugc st dung thong thuong tir 0,0001 dén 4 mol, tot hon 1a tir 0,01 dén 2 mol,
trén mdi mol hop chét c6 cong thire (GG).

Ngoai ra, bazo ¢ thé dugc bd sung trong qué trinh phan tng néu trén néu can.
Céc vi du vé& bazo gdm c6 céc bazo hitu co, nhu trietylamin, diisopropyletylamin,
pyridin, lutidin, collidin, 4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat,
natri tert-butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri
hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac bazo v co, nhu natri
hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat, natri hydroxit, va natri
hydrua. Lugng bazo dugc sir dung thong thudng tir 0,1 dén 50 mol, t&t hon 1a tir 1 dén

20 mol, trén mdi mol hop chét ¢6 cong thire (GG).

Dung mdi phan tng 1a khong bi gi6i han cu thé, va dung mai bét ky ma khong

gdy anh huong bét loi dén phan tng c6 thé duoc str dung. Cac vi du vé dung moi gdbm
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¢6 cac hydrocacbon (vi du, benzen, toluen, va xylen), cac nitril (vi dy, axetonitril), cac
ete (vi dy, dimetoxyetan, tetrahydrofuran, va 1,4-dioxan), cac ruou (vi du, metanol va
etanol), cdc dung mdi cuc duong (vi du, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit), nugc, va cac hdn hop
cta ching. Thoi gian phan (mg thong thuong 1a trong khoang tir 0,1 dén 100 gio, tot
hon 14 tir 0,5 dén 24 gio. Nhiét do phan tmg tir 0°C dén 200°C, tét hon 1a tir 0 dén
150°C. Hop chit thu dugc tir d6 c6 cong thire (KK) c6 thé duge dua vao bude tiép
theo sau khi, hodc khong can, phan tach va tinh ché tir hdn hop phan ung bang cac
phuong phép phén tach va tinh ché d3 biét, nhu co, c6 chan khong, két tinh, chiét dung
mdi, két tua lai, va sac ky.

Budc 9

Budc nay diéu ché hop chét halogen (LL) bang cach xt 1y hop chét c6 cong
thire (KK) bang tac nhan halogen hoa.

Bu6e nay thuong duge thyc hién bang cach st dung thubc thir da duoc
halogen v6i lugng thong thudng tur 1 dén 10 mol, tét hon 1a tir 1 dén 5 mol, trén moi

mol hop chit c6 cong thie (KK).

Cic vi du vé& thubc thtr halogen héa bao gdbm 1-clometyl-4-flo-1,4-
diazoniabixyclo[2,2,2]octan bis(tetrafloborat), N-iodosucxinimit, N-bromosucxinimit,
N-closucxinimit, iot, brom, va twong ty. Dung mdi phan tng la khong bi gidi han cu
thé, va dung moi bat ky ma khong gdy anh hudng bét lgi dén phan tng c6 thé duoc st
dung. Cac vi du vé dung modi g&n ¢d diclometan, cloform, toluen, benzen,
tetrahydrofuran, 1,4-dioxan, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,

dimetylsulfoxit, va cac hdn hop ctia ching.

Cac vi du vé halogen dugc thé hién béng Z gém c6 flo, clo, brom, iot, va
tuong tu.

Nhiét d6 phan ting thong thuong l1a trong khoang tir -78 dén 200°C, tbt hon 1a
fir 0 dén 50°C. Thoi gian phan Gng thong thuong 1a trong khoang tir 5 phut dén 6 ngay,
t6t hon 1a 10 phut dén 3 ngay.

Hop chit thu dugc tir d6 co cong thirc (LL) c6 thé duoc dwa vao bude tiép

theo sau khi, hoic khong cin, phan tach va tinh ché tir hon hop phan tng bing céc
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phuong phap phén tich va tinh ché da biét, nhu cd, cd chan khong, két tinh, chiét dung

modi, két tua lai, va sdc ky.

Ngoai ra, E ¢o thé dugc chuyén hoa thanh E khéc, néu can, bang phuong phap
d4 biét, nhu thiy phan hoic dung moi phén. Vi dy, xyano co thé dugc chuyén hoa
thanh cacboxamit bang cach thity phan, va xyano hodc cacboxamit co thd dugc chuyén

héa thanh este bang cach dung mdi phén.
Budc 10

Budc nay didu ché hop chét c6 cong thire (MM) bing cach dua hop chét ¢6
cong thire (LL) vao phan tmg ghép cap voi chét din xudt borat, chét din xuét axit
boric, chét din xuét thiéc, chit din xuét axetylen, mudi kim loai kiém, mudi kim loai
kiém thd, alkoxit, hodic thioalkoxit ma cé R3 str dung, vi du, kim loai chuyén tiép va

bazo tly ¥ trong dung moi ma khong gy anh huong bét loi dén phan tGng.

Lugng chét din xudt borat, chét din xuét axit boric, chit din xuét thiéc, chit
din xuét axetylen, mudi kim loai kiém, mudi kim loai kiém tho, alkoxit, hodc
thioalkoxit ma c6 R3 dugc st dung théng thuong 1a tir 1 dén 100 mol, tt hon 1a tir 1
dén 20 mol. Céc vi du v& chat xtic tac kim loai chuyén tiép co thé dugc sir dung trong
budc nay gdm co cac chit xtc tac paladi (vi du, paladi axetat, tetrakis
triphenylphosphin  paladi, tris(benzylideneaxeton)dipaladi, bis(triphenylphosphin)
paladi(Il) diclorua, phurc chit 1,1°-bis(diphenylphosphino)feroxen-paladi(Il) diclorua-
diclometan, V.v.). Néu cén, phéi td (vi du, triphenylphosphin, xantphos, 2-
dixyclohexylphosphino-Z’,4’,6’-triisopropylbiphenyl, 2-dixyclohexylphosphino-2°,6’-
dimetoxybiphenyl, trixyclohexylphosphin, tri-tert-butylphosphin, v.v.) duogc bd sung.
Céc vi du v& chét xuc tac ddng gdém co ddng iodua, ddng bromua, va dong clorua.
Luong chét xuc tac kim loai chuyén tiép thay d6i tuy thudc vao loai chét xuc tac. Vi du,
lugng chét xtc tac kim loai chuyén tiép duge sir dung thong thuong tir 0,0001 dén 1
mol, t&t hon 14 tir 0,001 dén 0,5 mol, trén mdi mol hop chit c¢6 cong thirc (LL). Céc
chét xtc tac kim loai chuyén tiép ¢ thé dugc s dung két hop, néu can. Lugng phdi tir
duoc st dung thong thuong tr 0,0001 dén 4 mol, tot hon 12 tr 0,01 dén 2 mol, trén mdi

mol hop chét c6 cong thirc (LL).

Ngoai ra, bazo ¢6 thé duge bo sung trong qua trinh phan mg néu trén néu can.
Céc vi du v& bazo gdm c6 cic bazo hitu co, nhu trietylamin, diisopropyletylamin,
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pyridin, lutidin, collidin, 4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat,
natri tert-butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri
hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac bazo v6 co, nhu natri
hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat, kali phosphat, natri
hydroxit, va natri hydrua. Lugng bazo duoc st dung thong thuong tur 0,1 dén 50 mol,

t6t hon 1a tir 1 dén 20 mol, trén mdi mol hop chét c6 cong thire (LL).

Dung mdi phan (g 1a khong bi gi6i han cu thé, va dung mdi bat ky ma khong
gdy anh hudng bét loi dén phan tng c6 thé duoc str dung. Cac vi du vé dung mbi gom
¢6 cac hydrocacbon (vi dy, benzen, toluen, va xylen), céc nitril (vi du, axetonitril), cac
ete (vi du, dimetoxyetan, tetrahydrofuran, va 1,4-dioxan), cac rugu (vi dy, metanol,
etanol, va etylen glycol), cidc dung modi cuc duong (Vi du, dimetylformamit,
dimetylaxetamit, N-metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit),

nuéce, va cac hon hop clia chung.

Thoi gian phan ng thong thuong la trong khoang tr 0,1 dén 100 gidy, t6t hon
1atr 0,5 dén 24 gio. Nhiét d§ phan tmg trong khoang tr 0°C dén nhiét do soi cta dung
moi, tot hon 1a tir 0 dén 160°C.

Hop chét thu duoc tir do ¢6 cong thire (MM) ¢6 thé duge dwa vao bude tiép
theo sau khi, hodc khong can, phan téch va tinh ché tir hon hop phan tng bing cic
phuong phap phén tach va tinh ché da biét, nhu co, co chin khong, két tinh, chiét dung
moi, két tua lai, va séc ky.

Phuong phap diéu ché 6

NHy g NH2° OH
\} 3 fr———— N AN
k > )—‘ R . Ek P \\}""RB
» Budc 11 NN
R R2
(MM) (NN)

trong d6 E, R%, va R* 1a nhu duoc dinh nghia & trén.
Budce 11
Budc nay didu ché hop chét axit cacboxylic ¢6 cong thirc (NN) bang cach thity

phan hop chét c6 cong thie (MM).
-136-



34515

Thay phan dugc thyc hién bang cach sit dung bazo hodc axit. Cac vi du vé
bazo gdm co cac bazo hitu co, nhu dietylamin, diisopropylamin, kali tert-butyrat, natri
tert-butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri hexametyldisilazit,
kali hexametyldisilazit, va butyllithi; va cdc bazo v0 co, nhu natri hydro cacbonat,
natri cacbonat, kali cacbonat, xeri cacbonat, natri hydroxit, kali hydroxit, lithi hydroxit,
va canxi hydroxit. Céc vi du v& axit gdm c6 axit clohydric, axit sulfuric, axit

phosphoric, va tuong tu.

Dung mdi phéan Gng la khong bi gi6i han cu thé, va dung mdi bt ky ma khong
gdy anh hudng bét loi dén phan tng c6 thé duoc str dung. Cac vi du vé dung mdi gébm
c¢6 cac hydrocacbon (vi du, benzen, toluen, va xylen), cac nitril (vi du, axetonitril), cac
ete (vi du, dimetoxyetan, tetrahydrofuran, va 1,4-dioxan), cac rugu (vi du, metanol,
etanol, va etylen glycol), cdc dung méi cuc duong (vi du, dimetylformamit,
dimetylaxetamit, N-metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit),
nude, va cac hdn hgp cta chung.

Thoi gian phan tng thong thudng 1a trong khoang tir 0,1 dén 100 givy, tot hon
1a tir 0,5 dén 24 gio. Nhiét do phéan tmg trong khoang tr 0°C dén nhiét do soi cua dung
moi, t6t hon 1a tir 0 dén 160°C.

Hop chét thu duge tir d6 c¢6 cong thirc (NN) c6 thé dugc dwa vao budc tiép
theo sau khi, hodc khong cin, phan téch va tinh ché tir hdn hop phéan tmg bing céc
phuong phéap phén tdch va tinh ché d3 biét, nhu co, co chin khong, két tinh, chiét dung
moi, két ta lai, va sdc ky.

Phuong phap diéu ché 7

o)
NHz  cooH HN/A (VI)  NH, \LN/A
H

2
N™ S M
‘)\f{x N T x
7 N § '7LN)A

N =2
R Budc 12 R2

I (RR)

trong d6 A, R%, va X 1a nhu dugc dinh nghia ¢ trén.
Buéce 12

Bude nay didu ché hop chét ¢6 cong thire (RR) bang cach thyuc hién phan tng
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amit hoa stt dung hop chét c6 cong thie (JT) va hop chét c6 cong thirc (VID). Budce nay
duoc thuc hién trong sy c6 mit clia tdc nhén hoat hoa ho#c tac nhin ngung tu thich
hop lam thudc thir amit héa, st dung hop chit c6 cong thire (VII) vé6i luong thong
thuong tu 0,5 dén 10 mol, t8t hon 1a tir 1 d&n 3 mol, trén mdi mol hop chét ¢6 cong

thie (37).

Dung mdi phan Gng 1a khong bi gi6i han cu thé, va dung moi bét ky ma khong
gdy anh hudng bét loi dén phan tng c6 thé duoc str dung. Cac vi du vé dung mbi gdm
¢6 isopropanol, tert-butyl alcohol, toluen, benzen, metylen clorua, cloform,
tetrahydrofuran, 1,4-dioxan, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,

dimetylsulfoxit, axetonitril, va cac hdn hop ctia chung.

Nhiét do phan tmg thong thuong 12 trong khoang tir -78 dén 200°C, t6t hon 13
tir 0 dén 100°C. Thoi gian phan tng thong thudng la trong khoang tir 5 phut dén 7
ngdy, t6t hon 1 tir 5 phiit dén 3 ngay, 6t hon nita 12 tir 5 phit dén 10 gio.

Céc vi du vé& tac nhan ngung tu va tdc nhén hoat hoa gdbm c6
diphenylphosphoryl azit, N,N’-dixyclohexylcacbodiimit, mudi benzotriazol-1-yloxy-
trisdimetylaminophospho, 4-(4,6-dimetoxy-1,3, 5-triazin-2-yl)-4-metylmorpholin
clorua, 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit, hdén hop  1-etyl-3-(3-
dimetylaminopropyl)cacbodiimit va 1-hydroxybenzotriazol, 2-clo-1,3-
dimetylimidazolin clorua, (dimetylamino)-N,N-dimety1(3H-[1,2,3]triazolo[4,5-
b]pyridin-3-yloxy)metanimin hexaflophosphat, 1,1-cacbonyldiimidazol, axit N-

hydroxysucxinic imit, va tuong tu.

Ngoai ra, bazo ¢ thé duoc bd sung trong qué trinh phan tmg néu trén néu cén.
Céc vi du vé bazo gdm c¢6 céc bazo hitu co, nhu trietylamin, diisopropyletylamin,
pyridin, lutidin, collidin, 4-dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat,
natri metoxit, natri etoxit, lithi hexametyldisilazit, natri hexametyldisilazit, kali
hexametyldisilazit, diazabixycloundexen, diazabixyclononen, va butyllithi; va cac
bazo vO co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat,
natri hydroxit, va natri hydrua. Luong bazo dugc bd sung thong thuong la tir 1 dén 100

mol, t&t hon 1a tir 1 dén 10 mol, trén mdi mol hop chit c6 cong thirc (JT).
Sau khi phan Gng hoan thanh, bazo, nhu dung dich natri hydroxit, ¢o thé duoc
b sung dé thuc hién sau xt ly.
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Hop chét thu duge tir d6 ¢6 cong thirc (RR) c6 thé duge phan 1ap va tinh ché
bing cac phurong phap phén tach va tinh ché da biét, nhu cd, cd chan khong, két tinh,

chiét dung moi, ket tda lai, va sac ky.

Phuong phap diéu ché 8

NHz A NH QA
o
M N o P
\\ \ H
L X N 3
k ~ / | , X
N N\ “~N
R? Budc 13 N 2

trong d6 L1 1a nhém roi chuyén, va A, R?, va X 1a nhu dugc dinh nghia & trén.
Budce 13

Budc nay didu ché hop chét co cong thiuc (RR) bang cach cho hop chét c6
cong thirc (HH) phan tng trong sy ¢6 mit cua hgp chét (VII) trong khi quyén cacbon
monoxit st dung, vi du, kim loai chuyén tiép va tity ¥ bazo trong dung mo6i ma khong

gdy anh huong bét lgi dén phan tng.

Trong budc nay, ap suét cua cacbon monoxit thong thuong tir latm dén 20atm,

tdt hon 12 tir atm dén 10atm.

Céc vi du vé chit xac tac kim loai chuyén tiép c6 thé dugc st dung trong budc
ndy gdm c6 céc chdt xtGc tac paladi (vi du, paladi axetat,
tris(dibenzylideneaxeton)dipaladi, bis(triphenylphosphin)paladi(Il) diclorua, phtic chét
1,1’-bis(diphenylphosphino)feroxen-paladi(I) diclorua-diclometan, Vv.v.). Néu can,
phdi tir (vi du, triphenylphosphin, xantphos, tri-tert-butylphosphin, v.v.) duoc bd sung.
Luogng chét xuc tac kim loai chuyén tiép thay d6i tuy thudc vao loai chét xuc tac. Vi du,
lwong chét xuc tac kim loai chuyén tiép duge st dung thong thuong tir 0,0001 dén 1
mol, tdt hon 1a tir 0,001 dén 0,5 mol, trén mdi mol hop chét co cdng thue (HH). Luong
phéi tir dugc sir dung thong thudng tir 0,0001 dén 4 mol, tot hon la tir 0,01 dén 2 mol,
trén mdi mol hop chét c6 cong thire (HH).

Ngoai ra, bazo ¢ thé duoc bo sung trong qué trinh phén ing néu trén néu cén.
Céc vi du v& bazo gdm c6 cic bazo hitu co, nhu trietylamin, diisopropyletylamin,
pyridin, lutidin, collidin, 4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat,

natri tert-butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri
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hexametyldisilazit, 1,8-diazabixyclo[5,4,0]Jundec-7-en, kali hexametyldisilazit, va
butyllithi; va c4c bazo v co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat,
xeri cacbonat, natri hydroxit, va natri hydrua. Lugng bazo dugc st dung thong thuong
tr 0,1 dén 50 mol, t&t hon 14 tir 1 dén 20 mol, trén mdi mol hop chét ¢co cdng thire

(HH).

Dung mdi phan g 1a khong bi gi6i han cu thé, va dung méi bat ky ma khong
gdy anh hudng bét loi dén phan tmg c6 thé dugc st dung. Céc vi du vé dung moi gdm
¢6 cac hydrocacbon (vi dy, benzen, toluen, va xylen), c4c nitril (vi du, axetonitril), cac
ete (vi du, dimetoxyetan, tetrahydrofuran, va 1,4-dioxan), cic ruou (vi du, metanol va
etanol), cdc dung moéi cuc dwong (vi du, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit), nudc, va cac hdn hop
ctia ching. Thoi gian phan tung thong thudng 13 trong khoang tir 0,1 dén 100 gid, tot
hon 1a tir 0,5 dén 24 gid. Nhiét do phén tmg trong khoang tir 0°C dén 250°C, t&t hon 1a
tr 0 dén 200°C.

Hop chét thu duge tr d6 c6 cong thirc (RR) c6 thé duge phan tach va tinh ché
bang cac phuong phép phan tach va tinh ché da biét, nhu cd, co chan khong, két tinh,

chi€t dung moi, két taa lai, va sic ky.

Phuong phap diéu ché 9

O A O
NHy \ N/ NH, \X\N/A
NT ™= A H N x< H
LAy — o
N7 N . N“ TN
R2 Budc 14 R2
(C0O) (TT)

trong d6 A, Z, va R? 1 nhu duoc dinh nghia & trén.

Budc nay diéu ché hop chit c6 cong thire (TT) tir hop chit c6 cong thirc (00)
stt dung thudc thtr dugc halogen hoéa thich hop.

Bué6c nay thuong duge thyc hién bang cich st dung thudc thtr da duoc
halogen véi lugng thong thuong tir 1 dén 10 mol, t6t hon 13 tir 1 dén 5 mol, trén mdi

mol hop chit c6 cdng thuc (00).
Céc vi du vé thudc tha halogen héa bao gbm 1-clometyl-4-flo-1,4-
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diazoniabixyclo[2,2,2]octan bis(tetrafloborate), N-iodosucxinimit, N-bromosucxinimit,
N-closucxinimit, iot, brom, va tuong tw. Dung moi phan (mg 1a khong bi gidi han cu
thé, va dung moi bit ky ma khong gay anh huéng bét loi dén phan tmg c6 thé duge st
dung. Céc vi du vé dung moi gdm c6 cac hydrocacbon (vi du, benzen, toluen, va
xylen), céc nitril (vi du, axetonitril), cac ete (vi du, dimefoxyetan, tetrahydrofuran, va
1,4-dioxan), cac dung mdi cuc duong (vi du, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit), cloform, diclometan,

cacbon tetraclorua, va cdc hdn hgp cua ching.

Céac vi du vé halogen duogc thé hién béng 4 gém co flo, clo, brom, iot, va
tuong tu.

Nhiét do phan tmg thong thudng 13 trong khoang tir -78 dén 200°C, tét hon 1a
tir -10 dén 50°C. Thoi gian phan tng thong thuong 1a trong khodng tir 5 phut dén 6
ngay, tot hon 13 10 phut dén 3 ngay.

Hop chét thu dugc tir d6 ¢6 cong thire (TT) co thé dugc phan tach va tinh ché
bang cdc phuong phap phén tach va tinh ché da biét, nhu cd, co chin khong, két tinh,

chiét dung moi, két tda lai, va sic ky.

Phuong phap didu ché 10

O A (o
NH, LN/ NH, \LN/ A
NS Pé 4 3
r \
”\N" N k }“"R
R? Birde 15 Rz
PP) (UL

trong d6 A, R?, va R? 1a nhu duge dinh nghia ¢ trén.

Budc nay diéu ché hop chét c6 cong thuc (UU) bang cach dua hop chét c6
cong thirc (PP) vao phan tng ghép cip vai chit din xuAt borat, chit dan xudt axit boric,
chit din xuét thiéc, chat dan xuét axetylen, mudi kim loai kiém, hodc mudi kim loai
kidm thd ma c¢6 R? sir dung, vi dy, kim loai chuyén tiép va tiy y bazo trong dung moi

ma khéng gdy anh hudng bét loi dén phan tng.

Luogng chét din xudt borat, chét din Xuét axit boric, chit dan xuét thiéc, chat
din xuit axetylen, mudi kim loai kiém, mudi kim loai kiém thd, alkoxit, hodc
thioalkoxit ma cé R® dugc st dung thong thuong la tir 1 dén 100 mol, tot hon 14 tir 1
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dén 20 mol. Cac vi du vé chit xtic tic kim loai chuyén tiép c6 thé dugc st dung trong
budec ndy gom cé céc chdt xtGc tac paladi (vi du, paladi axetat, tetrakis
triphenylphosphin paladi, tris(benzylideneaxeton)dipaladi, bis(triphenylphosphin)
paladi(Il) diclorua, phirc chét1,1°-bis(diphenylphosphino)feroxen-paladi(Il) diclorua-
diclometan, v.v.). Néu can, phéi tr (vi dy, triphenylphosphin, xantphos, 2-
dixyclohexylphosphino-2’,4°,6’-triisopropylbiphenyl, 2-dixyclohexylphosphino-2’,6’-
dimetoxybiphenyl, trixyclohexylphosphin, tri-tert-butylphosphin, v.v.) dugc bd sung.
Chét xtc tac ddng c6 thé duge sir dung néu cin. Céc vi du vé chit xic tac dong gbm
¢6 ddng iodua, ddng bromua, va ddng clorua. Lugng chét xtc tac kim loai chuyén tiép
thay d6i tlly thudc vao loai chét xtic tac. Vi du, lvong chét xtc téc kim loai chuyén tiép
duoc sir dung thong thuong tir 0,0001 dén 1 mol, t&t hon 1a tir 0,001 dén 0,5 mol, trén
mdi mol hop chit c6 cong thirc (PP). Chét xtc tac kim loai chuyén tiép c6 thé dugc st
dung, hodc duoc str dung két hop, néu can. Luong phdi tir dugc st dung théng thudong
tr 0,0001 dén 4 mol, t&t hon 1a tir 0,01 dén 2 mol, trén mdi mol hop chét c6 cong thutrc
(PP).

Ngoai ra, bazo ¢ thé dugc bd sung trong qua trinh phan ng néu trén néu cén.
Céc vi du v& bazo gdm c6 cic bazo hitu co, nhu trietylamin, diisopropyletylamin,
diisopropylamin, pyridin, lutidin, collidin, 4-dimetylaminopyridin, N-metylmorpholin,
kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit,
natri hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac bazo v co, nhu
natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat, kali phosphat, natri
hydroxit, va natri hydrua. Lugng bazo dugc sir dung thong thuong tir 0,1 dén 50 mol,

t6t hon 13 tir 1 dén 20 mol, trén mdi mol hop chét ¢6 cong thirc (PP).

Dung méi phan g 1a khong bi giéi han cy thé, va dung moi bat ky ma khong
gdy anh hudng bét lgi dén phan Gng c6 thé duoc str dung. Cac vi du vé dung moi gdm
¢6 céc hydrocacbon (vi dy, benzen, toluen, va xylen), cac nitril (vi du, axetonitril), cac
ete (vi du, dimetoxyetan, tetrahydrofuran, va 1,4-dioxan), cac ruou (vi du, metanol,
etanol, etylen glycol, va isopropanol), cac dung mdi cuc dwong (vi du,
dimetylformamit, dimetylaxetamit, ~N-metylpyrolidinon, dimetylsulfoxit, va

hexametylphosphoramit), nudc, va cac hdn hop ctia chung.

Thoi gian phan Gng trong khoang tur 0,1 dén 100 gio, tot hon 14 tir 0,5 dén 48

gidr. Nhiét d6 phan tmg trong khoang tir 0°C dén nhiét do soi ctia dung mdi, t6t hon 12
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tr 0 dén 160°C.

Hop chat thu duge tir d6 c6 cong thirc (UU) c6 thé duge dua vao budce tiép
theo sau khi, hodc khong cén, phan téch va tinh ché tir hén hop phan Gng bing cic
phuong phap phén tach va tinh ché da biét, nhu cd, cd chan khong, két tinh, chiét dung

modi, két tha lai, va sac ky.

Khi céc hop chit theo séng ché c6 cac ddng phan, nhu céc ddng phan quang,
cac ddng phan lap thé, cac ddng phan vj tri, va cac ddng phan quay, cac hdn hop cla
ddng phan bat ky trong sb cac ddng phan dugc bao gdm trong pham vi cia cac hop
chit theo sang ché. Vi du, khi cac hop chit theo sang ché cé cic ddéng phan quang,
ddng phan quang dugc phén tach tir hdn hop triét quang 1a ciing dugc bao gdm trong
pham vi cua céac hop chit theo sang ché. Mdi trong s6 cac ddng phan nay c6 thé thu
duoc dudi dang hop chat riéng 1& bang cic phuong phap phan tach va tbng hop da biét

(vi du, c0, chiét dung moi, séc ky cdt, tai két tinh, v.v.).

Céc hop chét hodc céc mubi cta ching theo sang ché c6 thé & dang cac tinh
thé. Cac tinh thé riéng 1é va cac hdn hop da hinh 1a dugc bao gdm trong pham vi cia
céc hop chét hogc cac mudi cta ching theo sang ché. Céc tinh thé nay co thé duogc
didu ché bang cach két tinh theo phwong phép két tinh d& biét trong linh vuc. Cac hgp
chit hodc cac mudi ciia ching theo sang ché co thé 1a cac solvat (vi du cac hydrat)
hodc khong solvat. Dang bét ky trong s6 cac dang nay 1a dugc bao gbm trong pham vi
ctia cac hop chit hodc cac mudi cta ching theo sang ché. Céc hop chit dugc danh diu
bang dong vi (vi du, *H, 3H, 13C, 1*C, ¥§, 1, v.v.) 1a cling dugc bao gbm trong pham

vi ctia cac hop chat hodc cac mudi ctia chiing theo sang cheé.

Cic tidn duge chét cia cac hop chat hoic céc mudi cta chung theo sang ché 1a
céc hop chit ma cé thé dugc chuyén hoa thanh céc hop chét hodc cac mubi ciia ching
theo sang ché thong qua phan (mg v6i enzym, axit da day, hodc tuong tu, dudi cac
diéu kién sinh ly trong co thé, ttrc 13, cac hop chit ma c6 thé duoc chuyén hoa thanh
cac hop chat hodc céc mudi ctia ching theo sdng ché bing cach thiy phéan, khir, oxy
hoéa enzym, hodc tuong tu; hodc cdc hop chit ma c6 thé dugc chuyén hoa thanh cac
hop chét hodc cac mubi ctia ching theo sang ché bang cach thiy phan bang axit da day
hodc twong tu. Ngoai ra, cac tién dugc chit ctia cac hop chét hogic cac mudi cia chiing

theo sang ché c6 thé 1a cac hop chit ma c6 thé dugc chuyén hoéa thanh cac hop chit
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hoic cac mudi ciia chiing theo séng ché dudi cac dicu kién sinh ly, nhur cac diéu kién
duoc mo ta trong tai liéu “Iyakuhin no Kaihatsu [Development of Pharmaceuticals],”

Vol. 7, Molecular Design, published in 1990 by Hirokawa Shoten Co., pp. 163-198.

Céac mudi cia cac hop chit theo sang ché 12 cac mudi thong thuong duge st
dung trong linh vyuc hoéa hoc hitu co. Cac vi du vé cac mudi nhu vdy gom c6 cac mudi
cong bazo dbi v6i nhém carboxyl khi hop chit c6 nhém carboxyl, va cac mudi cong
axit ddi v6i nhém di vong bazo hodc amino khi hop chit ¢6 nhém di vong bazo hodc

amin.

Céc vi du vé& cac mudi cong axit gdm c6 cac mudi axit v co nhu hydroclorua,
sulfat, nitrat, phosphat, va perchlorat; cdc mudi axit hitu co nhu axetat, format, maleat,
fumarat, tartrat, xitrat, ascorbat, va trifloaxetat; va cdc sulfonat nhu metansulfonat,

isethionat, benzensulfonat, va p-toluensulfonat.

Theo sang ché, “RET” nghia 1a tyrosin kinaza RET ((rearranged during
transfection - sip xép lai trong qua trinh chuyén nap), va bao gdbm RET & nguoi va
RET & dong vat c6 vi khong phai nguoi, t5t hon 14 RET & ngudi. Ngoai ra, thuat ng
“RET” con bao gdm cac dang dong phan. Ngoai ra, RET da biét 1a ¢6 3 loai protein,
tirc 13, RET9, RET43, va RET51, do sy khac biét trong ghép ndi cac dau cacboxy
(Trends in Genetics, 2006, Vol. 22, pp. 627-636). Ngoai 3 loai protein nay, “RET” bao
gbm tat ca cac bién thé ghép ndi ma da biét hién nay va s& dugc biét dén trong tuong

lai, mién 14 ching chta ving gén két ATP ctia RET.

Céc vi du vé RET & ngudi gdm c6 polypeptit bao gbm trinh ty axit amin dugc
ma hoa bang sb truy cap GenBank:nM_020975, va polypeptit gao gdm trinh tu axit
amin duoc ma hoa bang sb truy cip GenBank:nM_020630.

Ngoai ra, cac vi du vé gen ma ma hoa RET gdm c6 polynucleotit bao gdm
trinh tu bazo t s& 191 dn 3535 cla trinh tu bazo c6 s6 truy cap
GenBank:nM 020975, polynucleotit gao gdm trinh tu bazo tir s6 191 dén 3409 cia

trinh tu bazo ¢é sb truy cp GenBank:nM_020630, va tuong tu.

Ngoai ra, RET theo sang ché co thé c6 cdc dot bien chuyén doan va cac dot
bién (bao gdm cac dot bien diém, cdc dot bien xda, va cac dot bién cheén), mién 13 nd

co hoat tinh RET kinaza.
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Céc dot bién chuyén doan cia RET theo sdng ché bao gdbm truong hop ma &
dé toan bo hodc mat phé’m ctia protein RET c6 hoat tinh RET kinaza dugc ndi véi toan
bd hoac mot phﬁn ctia protein khac (vi duy, protein KIF5B, protein CCDC6, protein
NCOA4, hoic protein TRIM33) dé tao thanh protein dung hop, va t6t hon 12 CCDC6-
RET va KIF5B-RET (CCDC6-RET c6 nghia la mot phan ctia protein CCDC6 va mot
phin ctia protein RET dugc dung hop theo thir ty nay; twong tu sau day) (Drilon A,
Cancer Discov., 3 (6), pp. 630-635 (2013)).

Cac dot bién ctia RET theo sang ché co thé 1a cac dot bién diém, cac dot bién
x0a, hoac cac dot bién chén, mién 14 RET c6 hoat tinh RET kinaza. Cac dot bién cta
RET gdm c6 c4c polypeptit c6 hoat tinh RET kinaza va bao gbm trinh ty axit amin bi
dot bién bing cach thé, x6a, hoic bd sung mot hodc mot s6 axit amin, hodc bang cach
két hop ching, trong trinh ty axit amin ctia RET, vi dy, trinh tu axit amin dugc ma hoa
bang s6 truy cip GenBank:nM_020975 hogc trinh ty axit amin dugc ma hoa bing sb

truy cdp GenBank:nM_020630.

Céc vung bi dot bién 1a khong bi gi¢i han, mién 14 RET c6 hoat tinh RET
kinaza. Vung gin két ATP hodc ving gii cbng c6 thé bi dot bién. Vung déu lién ké véi
viung ban 18 ma ATP ctia protein kinaza gin vao duoc goi la vung gir cbng. Pau axit
amin cia vung nay co6 tic dong rAt 16n dén cAu hinh khong gian cia tui gin két ATP.
Axit amin cta ving gift cdng trong RET 1a valin thtr 804 cta trinh tu axit amin dugc
mi hoéa biang s6 truy cdp GenBank:nM 020975 hodc s6 truy cap
GenBank:nM_020630. Dot bién RET V804L va dot bién RET V804M dugc béo cdo
vé mit 1am sang & cac bénh nhan ung thu tuyén giap (Bolino A, Oncogene, 10, pp.

2415-2419, (1995), V.v.).

Ciing da biét ring viéc st dung lién tuc chét &rc ché protein kinaza thuong dan
dén cac dot bién tu phét & cic dAu axit amin cta ving gitr cong (Kobayashi S, N Engl
J Med., 352(8): pp. 786-792, (2005), v.v.). Do dé, viéc st dung lién tuc c6 thé dan dén
do6t bién & valin thir 804 trong ving gii cdng (Cranston AN, Cancer Res., 66 (20): pp.
10179-10187, (2006)). Cac dot bién & ving gitt cong tao sw khang chat tre ché, va tir
d6 c6 thé gy ra cac vén dé nghiém trong vé didu tri. Thue té, nghién ctru co ban da
b4o c4o ring cac té bao thu duoc b%mg cach dua dot bién V804L hodc dot bién V804M
vao RET thé hién tinh khang Vandetanib, mot loai thudc c6 hoat tinh ¢ ché RET
(Carlomagno F, Oncogene, 23, pp. 60:&%6063, (2004)).
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Cac RET dot bién khang nay tét hon 1a cac RET c6 V804L, V804M, V804E,
Y806C, Y806E, Y806S, Y806H, hodc Y806N trong d6 valin ther 804, ma la vung gilt
céng, hodc vung lan cén tyrosin thr 806 clia nd, dugc thé béng axit amin khac; va tot
hon nita 12 RET ¢6 V804L hodc V804M ma trong d6 valin thir 804 duoc thé bang

leuxin hodc metinonin.

Ngoai ra, RET theo sang ché c6 thé co cac dot bién & cdc ving khéc ngoai
ving gitt cong, mién 1a né c6 hoat tinh RET kinaza. C4c vi du bao gbdbm nhung khong
chi gi6i han &, RET c6 C618S, C620R, C630R, C634R, C634W, C634Y, CO91S,
E768D, A883F, A883S, E884V, S891A, S891L, hodc MI18T (vi dy, C618S thé hién
RET trong d6 xystein thir 618 dugc thé bang serin; twong tu sau ddy) trong trinh tu
axit amin dugc ma héa bing sb truy cip GenBank:nM_ 020975 hodc sd truy cép

GenBank:nM_020630. C634W 1a dugc uu tién.

C6 thé kiém tra su c6 mit clia cac dot bién RET béng cach phan tich trinh tu
gen RET hoic trinh ty mRNA, ma [ ban phién ma gen RET. Cac vi du vé phuong
phap phén tich trinh tu gdbm c6 phuong phdp gian doan chudi dideoxynucleotide
(Sanger et al. (1977) Proc. Natl. Acad. Sci. USA 74:5463) va tuong tu. Trinh tu con ¢co
thé duoc phan tich bang cach sit dung bd sap xép day DNA phu hop.

Su ¢6 mit cua cac dot bién RET ciing c¢6 thé dugc phan tich bang, vi du,
phuong phap lai tai chd, phuong phap phén tich thdm Northern, phwong phap DNA vi
day (microarray), RT-PCR, SSCP-PCR (Single-Strand Conformation Polymorphism-
PCR: k¥ thuit phan tich da hinh hinh dang s¢i don — PCR), hodc tuong tu. Cac
phuong phép nay cé thé dugc thuc hién theo céach tiéu chudn (Clinical Cancer

Research, 8, 457-463, 2002).

Ngoai ra, sy ¢ mét clia cdc dot bién RET ¢6 thé duge phan tich bﬁng, vi du,
phwong phap hoa mién dich (vi dy, k¥ thuét hoa mién dich mé bao, phuong phép mién
dich két tua, phwong phap western blotting, phuong phdp phén tich té bao theo dong
chay, ELISA, RIA, hodc tuong tu). Cic phuong phéap nay 6 thé dugc thuc hién theo

cich tiéu chuan.

Dé phan tich su c6 mit cta cac dot bién RET biang phuong phap PCR, trinh tyu
mdi ¢6 thé duoc thiét ké theo cach tiéu chuén. Trinh ty mdi c¢6 thé duoc thiét ké bang
cach str dung, vi du, phan mém Primer Expression (Perkin-Elmer Applied Biosystems).
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Nho hoat tinh Gc ché RET tdt cta chung, cac hop chit hodc céc mudi cua
chiing theo sang ché 13 hitu ich 1am cac duoc phim dé phong nglra va didu tri cac bénh
lién quan dén RET. Cé4c vi du vé “céc bénh lién quan dén RET” gbm c6 cac bénh ma
c6 thé giam ty 1& méc phai, va c6 thé 1am giam nhe, gidm bét, va/hodc chita khoi hoan
toan cac triéu chung bang cach loai bd, ngin chdn, va/hodc tc ché chuc niang RET.
Céc vi du vé& cac bénh nay bao gdbm, nhung khong gidi han, cac khéi u 4c tinh, v.v. C4c
vi du dugc uu tién vé cac khéi u 4c tinh gdm co cac khdi u 4c tinh ¢6 mirc hoat hoa
RET gia tang, tot hon nita 13 ung thu phdi té bao khong nho, ung thu v, ung thu truc

trang, hodc ung thu tuyén giap c6 RET hoat hoa qua mic.

Cum tir “hoat hoa RET gia ting” chi trang thai hoat héa RET gia tang do, vi
du, cac dot bién chuyén doan va dot bién (bao gdm cac dot bién diém, cac dot bién xoa,
va cac dot bién chén) ctia gen RET, va su biéu hién qua mic (bao gdm sb luong ban
sao gen RET ting 1€n, sy biéu hién qua mirc RNA thong tin ctia RET, céc protein RET

ting 1én, va céac protein RET dugc hoat hda co ban).

Loai ung thu va khéi u duoc diéu tri bang cac hop chét hodc cac mudi cua
chung theo sang ché 13 1a khong bi gi6i han cu thé. Céc vi du gdm c6 cic ung thu biéu
md (c4c ung thu co quan hd hép, cac ung thu co quan tiéu hoa, cac ung thu co quan
sinh san, cdc ung thu co quan bai tiét, V.V), c&c sarcoma, cac khdi u tao huyét, cac khéi

u hé than kinh trung wong, va céc khéi u than kinh ngoai vi.

Céc vi du cu thé vé loai ung thu gdm c6 ung thu déu cb, ung thu tuyén giap,
ung thu thuc quan, ung thu da day, ung thu t4 trang, ung thu gan, ung thu duong mat
(tGi mat, dudng din mat, v.v), ung thu tuyén tuy, ung thu dai tryc trang (ung thu rudt
két, ung thu rudt thing, v.v), ung thu phdi (ung thu phdi té bao khong nho, ung thu
phdi té bao nhd, u trung biéu mo, v.v), ung thu v, ung thu budng trimg, ung thu tir
cung (ung thu ¢ tir cung, ung thu niém mac t&r cung, v.v.), ung thu thin, ung thu
xuong chiu-niéu quan thén, ung thu bang quang, ung thu tuyén tién liét, khéi u tinh
hoan, bach ciu, u lympho 4c tinh, da u tiy xuong, ung thu mo lién két tao ¢t bao
(osteosarcoma), sacom md mém, ung thu da, u ndo, u tuyén thugng than, u nguyén bao
than kinh, va tvong tu. Bénh ung thu dich t6t hon 12 ung thu phdi (ung thu phi té bao
khong nho, ung thu phoi té bao nho, u trung biéu mo, v.v), ung thu dai tryc trang (ung
thu rudt két, ung thu rudt thing, v.v), ung thu tuyén gidp, ung thu vu, u néo, va bach

cAu; va dic biét tét hon 1 ung thu phdi té bao khong nhé, ung thu v, ung thu dai tryc
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trang, ung thu tuyén gidp.

Khi cac hop chit hoic cac mudi cia chung theo séng ché dugc str dung lam
cac duoc phém, chét mang dugc dung ¢ thé dugc bd sung néu cin thiét, tir d6 tao
thanh dang bao ché thich hop theo sang ché va muc dich diéu tri. Cac vi du vé dang
bao ché gdm c6 céc ché phidm ding dudng miéng, cac thudc tiém, cc vién dan, cac
thubc md, cac miéng dan, va tuong tu; t6t hon 1 cac ché phdm dung dudng miéng.
Céc dang bao ché nay c6 thé duoc tao thanh bing cic phuong phép thong thuong da

dugce nguoi co hiéu biét trung binh trong linh vuc nay biét dén.

Céc chit mang vo co hodc hitu co thong thuong khac nhau duge ding lam vat
liéu bao ché ¢6 thé duoc tron lam ta dugc, chét két dinh, chit gy ra, chit 1am tron
hodc chét phii 1am chit mang dugc dung trong céc chét pham ran; hodc tdc nhan hoa
tan, tdc nhan huyén pht, tdc nhan dang truong, chét dém/chét diéu chinh d6 pH, hodc
tdc nhan lam muot [Am dung mdi trong cac ché phidm long. Ngoai ra, cac chét phu gia
duoc phdm nhu chit khir trung, chit chdng oxy héa, chét tao mau, chét lam ngot, va

chét on dinh, cling 6 thé dugc st dung néu cén thiét.

Khi bao ché ché phdm rin dé str dung duong miéng, ta duoc, chét két dinh,
chét tan rd, chét boi tron, chét tao mau, chét tao ngot; va tuong tu ¢ thé dugc tiy y bd
sung vao hop chit theo séng ché; va hdn hop thu dugce ¢o th& duoc bao ché thanh cac

vién nén, vién dugc bao, hat, bot, vién nang, v.v.. theo phuong phép thong thuong.

Khi bao ché thudc tiém, chét diéu chinh do pH, chit dém, chét 4n dinh, tac
nhan ding truong, chét gdy mé cuc bo, va tuong tu 6 thé duoc bd sung vao hop chit
theo sang ché néu cin; va hdn hop thu dugce ¢b thé dugc bao ché thanh thudc tiém

dudi da, thude tiém bip, va thube tiém tinh mach theo phuong phép thong thuong.

Luong hop chét theo sang ché duge dua vao cic dang don vi Jiu nhu vay phu
thudc vao tinh trang cta bénh nhan dugc st dung hop cht, dang bao ché, v.v. Thong
thuong, trong trudong hop tac nhan ding dudng miéng, thudc tiém, va thudc dan, lugng
hop chét theo séng ché t&t hon 1a tir 0,05 dén 1000 mg, tir 0,01 dén 500 mg, va tir 1

dén 1000 mg, twong tng v6i ting dang don vi lidu.

Liéu dung hang ngay cta thudc & dang lidu nhu vdy phu thudc vao tinh trang,
trong lugng co thé, tudi, gi6i tinh, v.v., ciia bénh nhan, va khong thé tong quét hoa. Vi

du, liéu hang ngay ctia hop chét theo sang ché cho ngudi trudng thanh (trong lugng co
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thé: 50kg) thong thudng c6 thé 12 tir 0,05 dén 5000mg, va t6t hon 1a tir 0,1 dén 1000

mg; va t5t hon 14 dugc str dung thanh 1 liéu hoic chia 2 hodc 3 lidu mdi ngay.

Céc hop chét hodc cac mudi ciia ching theo sang ché ¢6 hoat tinh trc ché RET
tbt, va 1 hitu ich 1am tac nhén chéng khdi u. RET dugce d& cap & day tot hon 12 RET
trong “hoat héa duge gia tdng”, nhu duwgc mo ta trén day. Ngoai ra, theo phuong an
dugc wu tién, cac hop chit hodc cac mubi ciia chiing theo sang ché c6 tinh chon loc
cao ddi véi RET, va co it tdc dung phu vugt troi gy ra do sy e ché cac dbi tuong
ngoai muc tiéu, nhu Src, Lek, EGFR, va Aurora B. Aurora B 14 kinaza tham gia vao sy
phén chia té bao. Thir nghiém 14m sang tic nhan c6 hoat tinh tc ché Aurora B da bao
céo rang céc tac dung phu dbi v6i hé thdng té bao mau, nhu giam bach cdu trung tinh,
thuong xuyén xay ra (tai liéu phi patent 20). Ngoai ra, cac chit trc ché nhim vao
EGFR dugc biét 1a gay ra tac dung phu qua lai, nhu céc 161 loan da hoic cac rdi loan

da day rudt (tai liéu phi patent 21).

Theo phuong 4an dugc uu tién, cic hop chét hodc cac mubi cia ching theo
sang ché ciing c6 tdc dung trc ché sy ting truéng té bao t6t dbi voi cac té bao co dot
bién khang RET nguyén ban, ma cic chit tc ché RET hién c6 it c6 kha nang hoat
dong. Ngoai ra, cac hop chét hodc cac mubi clia ching theo sang ché co tac dung trc
ché sy tang trudng té biao t6t d6i v6i cac té bao bi dot bién khéang RET mic phai do sir

dung lién tuc cac chét trc ché RET, va cho phép str dung kéo dai.

Ngoai ra, theo phuong an dugc uu tién, cac hop chét hodc cac mudi cia chiing
theo sang ché co tinh dn dinh tdt trong microsome gan. Do do, ¢6 thé mong doi su tiép
xuc tot trong mau va khong c6 lo ngai v& su tre ché Cyp.

Ngoai ra, theo phuong an dugc wu tién, cac hop chét hodc cac mudi cia chiing
theo sang ché c6 su hép thu duong miéng tbt. Do d6, quan sat dugc ndéng do huyét
twong thich dang, va cac hop chét hodc cac mudi cia ching theo sang ché 14 hitu ich
1am c4c dugc phim ding dudng miéng.

Vi du thye hién sang ché

Phan sau ddy mo ta sang ché chi tiét hon bang cach tham khao dén céc vi du.

Tuy nhién, sang ché khong bi giéi han & cac vi du nay.

Thudc thir sin c6 trén thi trudng duge st dung trong cac vi du, trir khi ¢ quy
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dinh khéc. Déi véi phwong phap sdc ky cot gel silica, cac ¢t sau ddy duoc s dung:
Purif-Pack (nhan hiéu thvong mai da dugc dang ky) SI do tdp doan Moritex san Xuét,
cot dong goi san KP-Sil (nhén hiéu thuvong mai da duge déng ky) silica do Biotage san
xuét, cdt dong goi san HP-Sil (nhan hiéu thuong mai dd dugc dang ky) silica do
Biotage san xuét, hodc cdt déng gbi san HP-Sphere (nhan hiéu thuong mai da dugc
ding ky) silica do Biotage san xuét. Dbi véi phwong phap sdc ky cot gel silica bazo,
Purif-Pack (nhin hiéu thuong mai da dugc ding ky) NH do tép doan Moritex san xuét
hodc cot dong goi sén KP-NH (nhén hiéu thwong mai da dugc déng ky) do Biotage san
xuét duoc st dung. Dbi véi phuong phéap sic ky 16p mong didu ché, Kieselgel TM 60F
254, Art. 5744 do Merck san xuit hoic NH; Silica Gel 60F254 Plate do Wako san Xuét
duoc st dung. PhdnMR duoc do bing cach st dung quang phd ké model AL400 (400
MHz; do JEOL séan xuét), Mercury 400 (400 MHz; do Agilent Technologies, Inc. san
xuét), hodc quang phé ké model Inova 400 (400 MHz; do Agilent Technologies, Inc.
san xudt) c6 ddu do OMNMR (Protasis). Viéc xac dinh dugc thyc hién bing cach st
dung tetrametylsilan lam chét ndi chudn khi tetrametylsilan c6 trong dung mdi duoc
doteri; néu khong thi dung mdi MR dugc sir dung lam chit noi chudn. Tét ca tri s6 8
duoc thé hién bing ppm (phan triéu). Phén tng vi séng duge thuc hién bang cach st
dung Initiator do Biotage san Xudt.

Phd LCMS dugc xéac dinh st dung thiét bi Acquity SQD (t& cuc) do tédp doan
Waters Corporation san xuét dudi céc diéu kién sau day.
Cot: Acquity UPLC (nhén hiéu thuong mai da duoc dang ky) BEH C18, 2,1 x 50mm,
1,7um (do tdp doan Waters Corporation san xuét)
Do MS: ESI duong
Do UV: 254 va 210nm
Téc d6 dong cot: 0,5ml/phut
Pha dong: Nudc/axetonitril (axit formic 0,1%)

Dung tich tiém: 1pl gradient (Bang 1)

Thoi gian (phut) Nuée Axetonitril
0 95 5

0,1 95 5

2,1 5 95
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3,0 Dung

Phuong phap tinh ché HPLC diéu ché pha dao dugc thuc hién bing cach st

dung hé théng phén tach diéu ché sin c6 tir Gilson, Inc.
Cot: CombiPrep Pro C18, 50 X 30mml.D., S-5um (do YMC san xuét)
Do UV: 254nm
Tbc d6 dong cot: 40ml/phut
Pha ddng: Nuéc/axetonitril (axit formic 0,1%)
Dung tich tiém: 0,1 dén 1ml
Phén sau day 1a c4c chit viét tit duoc st dung va y nghia ciia mdi chix viét tat nay.
s: singlet (vach don)
d: doublet (vach doi)
t: triplet (vach ba)
q: quartet (vach bn)
dd: double doublet (vach doi kép)
dt: double triplet (vach ba kép)
td: triple doublet (bd ba vach doi)
tt: triple triplet (b0 ba vach ba)
ddd: double double doublet (b ddi vach doi kép)
ddt: double double triplet (bd ddi vach ba kép)
dtd: double triple doublet (b ddi bd ba vach ddi)
tdd: triple double doublet (b ba vach doi kép)
m: multiplet (b bodi)
br: broad (b6 rdng)
brs: broad singlet (b0 rong don)
brd: broad doublet (bd rong kép)
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CDI: cacbonyldiimidazol

DMSO-ds: dimetyl sulfoxit dugc doteri
CDCls: cloform dugc doteri

CD30D: metanol duoc doteri

THEF: tetrahydrofuran

DMF: N,N-dimetylformamit

DMA: N,N-dimetylaxetamit

NMP: 1-metyl-2-pyrolidinon

DMSO: dimetyl sulfoxit

HATU: (dimetylamino)-N,N-dimetyl(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)metan

iminium hexaflophosphat

DIAD: diisopropyl azodicarboxylat
DIPEA: diisopropyletylamin
DME: 1,2-dimetoxyetan

Vi du tham khao 1: Tdéng hop axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-
d]pyrimidin-3-cacboxylic

Bude 1: Téng hop 1-xyclopentyl-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin

1-xyclopentyl-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin

Huyén phu chta 3,0g 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin duoc tbng
hop theo quy trinh dugc md ta trong tdi li¢u International Publication No.
W02007/126841, 3,4g iodoxyclopentan, va 4,8g kali cacbonat trong 30ml DMF duoc
gia nhiét dén nhiét dd 80°C va duoc khudy trong 18 gid. Sau khi hdn hgp thu duoc
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dugc lam ngudi xuéng nhiét do trong phong, 200ml nudc duoc bd sung vao, sau do loc
két tia. Phin két tha duoc rira bang nudc va duge 1am kho, tir d6 thu duge 3,7g hop

chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]* 330,1.

Budc 2: Tdéng hop axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-

cacboxylic

axit 4-amino-1-xyclopentyl-1H-pyrazolo[3.4-d]pyrimidin-3-carboxylic

21g 1-xyclopentyl-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin thu dugc &
bude 1, 42ml 2-dietylaminoetanol, va 2,24g Pd(PPhs):Cl> dugc hoa tan trong 120ml
NMP, va hé thdng bén trong dugc thay bang cacbon monoxit, sau d6 duoc gia nhigt
dén nhiét @6 120°C. Sau khi khudy trong 2 gio, hdn hop thu dugc dugc 1am ngudi
xudng nhiét @ trong phong, va 50ml metanol dugc bd sung vao. Tiép theo, 19ml dung
dich nuéc natri hydroxit SN duoc bd sung vao va dugc khudy trong 30 phut. Sau khi
bd sung nude, 16p chira nuGe dugc rira bang etyl axetat, va 16p chira nudc da duge raa
duoc diéu chinh dd pH dén 3 bang axit clohydric. Chét két taa thu duoc duge gom lai
béng cach loc, dugc rora béng nude, va duge lam kho, tir d6 thu dugce 9,8g hop chét

néu & d& muc.
Tinh chit vat ly: m/z[M+H]" 248,3.

Vi du tham khao 2: Tbéng hop axit 1-(adamantan-2-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-cacboxylic

Bude 1: Téng hop 1-(adamantan-2-yl)-3-iodo-1H-pyrazolo[3,4-d|pyrimidin-4-amin

1-(adamantan-2-y1)-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin

2,3ml diisopropyl azodicarboxylat duogc bd sung vao dung dich chua 1,5g 3-
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iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin, ~ 2,6g 2-adamantanol, va  3,0g
triphenylphosphin trong 30ml THF & nhiét d trong phong, sau d6 khudy qua dém.
Sau khi ¢b, phan cin dugc tinh ché bang phwong phép sic ky gel silica (hexan ->
hexan/etyl axetat = 1/1), tir d6 thu duoc 1,87g hop cht néu & d& muc.

Tinh chét vat ly: m/z[M+H]* 396,2.

Budce 2: Téng hop axit 1-(adamantan-2-yl)-4-amino- 1 H-pyrazolo[3,4-d]pyrimidin-3-

cacboxylic
O
NH, X\NOH
Ny
(L

axit 14«(adamantan-2-yl)-4-amino-1H-pyrazolo[3,4-dIpyrimidin-3-carboxylic

1,8g 1-(adamantan-2-yl)-3-iodo- 1H-pyrazolo[3,4-d]pyrimidin-4-amin  thu
duogc & bude 1, 3,0ml 2-dietylaminoetanol, va 160 mg Pd(PPh3)2Cl> dugc hoa tan trong
5ml NMP, va bén trong hé thng duoc thay bang cacbon monoxit, sau d6 duoc gia
nhiét dén nhiét @6 120°C. Sau khi khuéy trong 2 gio, hdn hop thu duge dugc lam
ngudi xuéng nhiét d6 trong phong, va Sml metanol dugc bd sung vao. Tiép d6 2,3ml
dung dich nudc natri hydroxit SN dugc bd sung vao dé, va dugc khudy trong 30 phut.
Sau khi bd sung nuée, 16p chira nuée dugce ria bang etyl axetat, va 16p chira nudc da
duoc rira duoc diéu chinh 6 pH dén 3 béng axit clohydric. Chét két tia thu dugce duoc
gom lai béng cach loc, duogc rtra béng nudce, va duoe 1am kho, tir d6 thu duoc 0,3g hop

chét néu & dé muc.
Tinh chét vat 1y: m/z[M+H]" 314,2.

Vi du tham khao 3: Téng hop axit 4-amino-1-(tert-butyl)-1H-pyrazolo(3,4-
d]pyrimidin-3-cacboxylic

Budc 1: Téng hop metyl 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxylat
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metyl 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylat

3,33g trietylamin va 1,35g phirc chédt 1,1'-bis(diphenylphosphino)feroxen-
paladi(Il) diclorua-diclometan dugc bd sung vao huyén phu chira 4,45g 3-brom-(1-
tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-4-amin trong 45ml metanol. Hdn hop nay
duoc khudy trong khi quyén cacbon monoxit trong ndi hdp & 0,5MPa va & nhiét do
100°C trong 3 gid. Sau khi lam ngudi, dung dich phan ting dugc cd, dugc hoa tan
trong cloform, dugc rua béng nude, va duge lam kho bé‘mg natri sulfat khan. Tiép do,
hdn hop da dugc lam kho dugce loc va dugc co. Phén can thu duogc duoc tinh ché bang
phuong phap sdc ky cot gel silica (hexan-etyl axetat) va dugc cd. Chét két tia thu
duoc dugc huyén pht va dugc ria bing hexan-etyl axetat. Sau khi loc, chét két tia
duoc 1am kho ¢ nhiét d§ 70°C dudi ap sudt giam, tlr d6 thu dugc 2,37g hop chit néu &

d& muc.
Tinh chit vat ly: m/z[M+H]" 250,1.

Budc 2: Tdéng hop axit 4-amino- 1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

cacboxylic

N~N

HO,
A,
o} | f;

HoN” N

axit 4-amino-1-(tert-butyl)- 1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

2,23g metyl-4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylat
thu duoc & buge 1 duge huyén phi trong 33ml metanol, va 3,58ml dung dich nudce
natri hydroxit SM dugc bd sung vao. Hon hop nay duogc khudy dong thoi gia nhiét
duéi didu kién hdi luu trong 30 phut. Sau khi 1am ngudi, dung dich phan tmg dugc
trung hoa bang dung dich axit clohydric chira nuéc SM, va duge pha loang bang nudc
dé gom lai chit két taa tao ra béng cach loc. Chét két tta thu dugc dugc lam kho &

nhiét d6 60°C duéi 4p suét gidm, tir d6 thu dugc 2,05g hop chét néu & dé muc.
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Tinh chit vat ly: m/z[M+H]" 236,3.

Vi dy tham khéo 4: Tong hop axit 4-amino-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-5-
cacboxylic
Bude 1: Tong hop 4-clo-5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin
Cl i
N7\
4-clo-5-jodo-7-isopropyl-7H-pyrrolo[2.3-d]pyrimidin
5,79ml diisopropyl azodicarboxylat dugc bd sung vao dung dich chira 4,0g 4-
clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin, 2,58g propan-2-ol, va 7,51g triphenylphosphin
trong 30ml tetrahydrofuran. Dung dich phan ng nay dugc khudy trong 18 gid. Dung
dich phan tng nay dugc cd, va phan cin thu duge dugc tinh ché bang phwong phap sic
ky gel silica (hexan -> hexan/etyl axetat = 1/1), tlr d6 thu dugc 4,0g hop chit néu & dé

muc.
Tinh chét vat ly: m/z[M+H]" 322,0.
Bude 2: Tong hop 5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-amin

NH,
N7\
|
‘\N/ N
I
5-iodo-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidin-4-amin

30ml 1,2-dimetoxyetan va 30ml nuGc amoniac 28% dugc bd sung vao 3g 4-
clo-5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin thu dugc & budce 1, va hdn hop nay
dugc khudy trong bng chiu ap khong gi & nhiét do 115°C trong 18 gio. 300ml nudc
duoc bd sung vao dung dich phan tmg, va chét két taa thu duoc dwoc rira bang nude,
tir d6 thu dugce 2,0g hop chit néu & d& muc.

Tinh chét vat ly: m/z[M+H]" 303,1.

Bude 3: Téng hop axit 4-amino-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic
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N7
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N

A~

axit 4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidin-S-carboxylic

3,8g 5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-amin thu dugc & budce 2,
8,3ml 2-dietylamino etanol, va 0,44g Pd(PPh;3)2Cl dugce hoa tan trong 10mInMP, va
bén trong hé théng duogc thay béng cacbon monoxit, sau do dugc gia nhiét dén nhiét do
120°C. Sau khi khudy trong 2 gio, hdn hop phan tng nay dugc lam ngudi xubng nhiét
do trong phong, va 7ml metanol dugc bd sung vao. 3,5ml dung dich nudc natri
hydroxit SN duoc bd sung tiép, va hdn hop nay duge khudy trong 30 phut. Sau khi bd
sung nudc, 16p chira nude dugce rua bing etyl axetat va dugc diéu chinh d6 pH dén 3
bang axit clohydric, sau d6 loc chét két tia tao ra. Chét két tia loc dugc dugc rira bang

nuée va duoce 1lam kho, tir d6 thu duge 0,670g hop chét néu ¢ d& muc.

Tinh chit vat ly: m/z[M+H]" 221,2.

Vi du tham khao 5: Tong hop axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-
5-cacboxylic

Buée 1: Téng hop 7-(tert-butyl)-4-clo-7H-pyrolo[2,3-d]pyrimidin

)Y
;N
cI” N
7-(tert-butyl)-4-clo-7H-pyrrolo[2,3-d]pyrimidin

Dung dich hdn hgp chua 29,3g 2-(4,6-diclopyrimidin-5-yl)axetaldehyt, 13,4
tert-butylamin, va 29,7g N,N-diisopropyletylamin trong 200ml etanol dwoc khudy
ddng thoi gia nhiét dudi didu kién hdi luu trong 2 gid. Sau khi lam ngudi, hon hop
phan ung nay duoc co. Phan cin duoc pha lodng bang etyl axetat, dugc rira bing nude
va sau d6 dugc rira bang dung dich nudce natri clorua bao hoa. Lép hitu co thu dugc
duoc lam kho bing natri sulfat khan, dugc loc, va duge co. Phan cdn thu duoc duge
tinh ché bang phuong phép sdc ky gel silica, tir d6 thu duoc 21,5¢ hop chit néu & dé

muc.

Tinh chit vat 1y: m/z[M+H]* 210,0.
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Bude 2: Téng hop 7-(tert-butyl)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin

7-(tert-butyl)-4-clo-5-iodo-7H-pyrrolo[2,3-d]pyrimidin

46,7g N-iodosucxinimit dugc bd sung vao dung dich chira 36g 7-(tert-butyl)-
4-clo-7TH-pyrolo[2,3-d]pyrimidin thu dugc & budce 1 trong 360ml DMF, va hdn hop
nay duoc khudy & nhiét do trong phong trong 3 ngay. Hén hop nay dugc pha lodng
bing etyl axetat va dugc rira bang nuéc 3 1in, sau d6 rtra bang dung dich nudc natri
clorua bdo hoa. Lép hitu co thu duge dugc 1am khd béng natri sulfat khan, duogc loc,
va duoc cd. Chét két taa thu dugc dugce huyén phil va dugce rira bing hexan-etyl axetat,
va duoc loc, sau do 1am kho dudi ap sut giam, tir d6 thu duoc 45,5g hop chét néu &

dé muc.
Tinh chét vat Iy: m/z[M-+H]" 335,9.

Budc 3: Tong hop 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin

)4

L N\N
HoN !N’)
7-(tert-butyl)-S-iodo-7H-pyrrolo[2,3-d]pyrimidin-4 -amin

Huyén phu chira 52g 7-(tert-butyl)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin
thu duoc & budce 2 trong 180ml THF va 180ml nude amoniac 28% duoc khuéy O nhiét
do 120°C trong 14 gid trong ndi hap. Sau khi 1am ngudi, hdn hop nay duoc pha lodng
bing nudc dé gom lai chét két tha tao ra bang cach loc, sau d6 1am kho & nhiét do
60°C dudi ap suét gidm, tir d6 thu duoc 52g hop chét néu & dé muc.

Tinh chét vat ly: m/z[M+H]* 317.3.

Buéc 4: Tdéng hop metyl 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-

carboxylat
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metyl 4-amino-7-(tert-butyl)-7H-pyrrolo[2,3-d]pyrimidin-5-carboxylat

Huyén phti chira 15g 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin
thu duoc & budc 3, 1,94g phic chit 1,1'-bis(diphenylphosphino)feroxen-paladi(Il)
diclorua-diclometan, va 13,2ml trietylamin trong 150ml metanol dugc khudy trong khi
quyén cacbon monoxit trong ndi hip ¢ 100°C va 0,45 MPa trong 1,5 gio. Sau khi lam
ngudi, dung dich phén tng dugc co va dugc tinh ché bang phuong phap sic ky gel
silica (hexan-etyl axetat). Sau khi ¢0, chit két tia thu duoc dugc huyén phu va dugc
rua br?mg hexan-etyl axetat, dugc loc, va dugc lam kho dudi ap suét giam, tu do6 thu

duoc 9,70g hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]" 249,3.

Budc 5: Axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic

HOW’//\N
N
o |
HzN N’)
axit 4-amino-7-(tert-butyl)-7H-pyrrolo[2,3-d]pyrimidin-5-carboxylic

23,4ml dung dich nudc natri hydroxit SM dugc bd sung vao huyén phu chira
9,70g metyl-4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc
& budc 4 trong 97ml metanol. Hon hop nay duoc khudy dong thoi gia nhiét dudi diéu
kién hoi luu trong 2 gid. Sau khi lam ngudi, hdn hop nay dugc trung hoa bang dung
dich axit clohydric chira nuéc SM. Chét két tia thu dugc tir d6 duge pha lodng bang
nude, duge loc, va duge 1am khd & nhiét o 60°C dudi ap sudt giam, tir 6 thu duge

8,0g hop chat néu & dé muc.
Tinh chét vat ly: m/z[M+H]* 235,2.
Vi du tham khao 6: Téng hop 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-

d]pyrimidin-4-amin
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Bude 1: Tong hop 4-clo-7-(1-(flometyl)xyclopropyl)-7H-pyrolo[2,3-d]pyrimidin
P
f N
)
o1 N
4-clo-7-(1-(flometyl)xyclopropyl)-7H-pyrrolo[2,3-d]pyrimidin
Dung dich hdn hop chta 1,3g 2-(4,6-diclopyrimidin-5-yl)axetaldehyt, 1,0g 1-
(flometyl)xyclopropanamin hydroclorua, va 4,7ml N,N-diisopropyletylamin trong
10ml] etanol duoc khudy ddng thoi gia nhiét dudi didu kién hoi lvu trong 2 gio. Sau khi
1am ngudi, dung dich phan ung dugc co, va phan cin thu duge dugce tinh ché bang
phuong phap sdc ky gel silica (hexan -> hexan/etyl axetat = 1/1), tir do thu duoc 1,1g
hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]" 226,0.
Bugc 2: Téng hop 4-clo-7-(1-(flometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-
d]pyrimidin

4-clo-7-(1-(flometyl)xyclopropyl)-5-iodo-7H-pyrrolo[2,3-d]pyrimidin

1,2g N-iodosucxinimit dugc bd sung vao dung dich chua 1,0g 4-clo-7-(1-
(flometyl)xyclopropyl)-7H-pyrolo[2,3-d]pyrimidin thu dwgc ¢ budc 1 trong 10ml
DMF, va hdn hop nay dugc khudy & nhiét do trong phong trong 18 gid. Dung dich
nuée natri thiosulfat 10% dugc bd sung vao dung dich phan tng dé chdm dirt phan
tmg, va dung dich phan ung duoc pha loang bang nuée. Chét két tda thu duge dugce
rira bang nuée, duge loc, va dugc lam kho dudi ap sudt giam, tir d6 thu dugc 2,5g hop

chit néu & dé muc.
Tinh chét vat Iy: m/z[M+H]" 351,9.

Budce 3: Tong hop 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-

amin
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7-(1-(flometyl)xyclopropyl)-S-todo-7H-pyrrolo[2,3-d]pyrimidin-4-amin

10ml 1,2-dimetoxyetan va 10ml nuéc amoniac 28% dugc bd sung vao 2,5g 4-
clo-7-(1-(flometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin thu duogc & bude 2,
va hon hop nay dugc khudy trong dng chiu 4p khong gi ¢ nhiét do 115°C trong 18 gio.
200ml nuée duoc bd sung vao dung dich phan tng, va chét két tia thu duoc dugce ria
br?mg nudce, tir d6 thu dugc 1,9g hop chét néu & dé muc.

Tinh chét vét ly: m/z[M+H]" 333.0.

Vi du tham khao 7: Tdéng hop 7-(tert-butyl)-5-iodo-6-metyl-7H-pyrolo[2,3-

d]pyrimidin-4-amin

Budc 1: Toéng hop 1-(4,6-diclopyrimidin-5-yl)propan-2-ol

OV ¢
P \
¢l “‘N)

1-(4.6-dicdlopyrimidin-5-yl)propan-2-on

1g 2-(4,6-diclopyrimidin-5-yl)axetaldehyt dugc hoa tan trong 20ml THF, va
binh phan ung dugc lam ngudi xubng -78°C. 4,36ml dung dich metyl magie bromua
dietyl ete (3mol/l) dugc bd sung tir tir tng giot vao do. Hon hop nay dugc khudy trong
1 gi& & nhiét d6 nay, va dung dich amoni clorua chita nuGe béo hoa duge bd sung tir tir
vao d6 dé chdm dut phan tng. Hon hop phan tmg nay dugc khudy & nhiét do trong
phong trong 10 phut va dugc dat trong phéu phan tach, sau d6 chiét bang etyl axetat.
Lép hitu co dugc rira bing dung dich nude natri clorua bdo hoa, va sau d6 dugc lam
kho bing natri sulfat dé loai bo dung moi. Phén cin duoc tinh ché bang phuong phép
sic ky gel silica bazo (hexan/etyl axetat = 1/0 -> 3/1), tr d6 thu duoc 446 mg hop chat

néu & dé€ muc.
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Tinh chét vét ly: m/z[M+H]* 207,0.

Budc 2: Tong hop 1-(4,6-diclopyrimidin-5-yl)propan-2-on

Oy
¢l ’\:«4)

1-(4,6-didopyrimidin-5-yl)propan-2-on

246 mg 1-(4,6-diclopyrimidin-5-yl)propan-2-ol thu dugc & budc 1 duoc hoa
tan trong 2,5ml diclometan, va 1,0g thudc thir Dess-Martin dugc bd sung vao, sau do
khudy & nhiét do trong phong trong 1 gio. Dung dich nudc natri thiosulfat 10% va
nude natri bicacbonat bio hoa duge bd sung vao dung dich phan tng, va hdn hop nay
duoc khudy thém trong 30 phut. Hon hop phan (ng nay duoc chiét bing cloform, va
16p hitu co dugc rira bang nuédc va dung dich nude natri clorua bdo hoa, sau do bd
sung natri sulfat @& 1am kho. Sau khi loai bé dung méi, phan cgn dugc tinh ché bang
phuong phép sic ky gel silica (hexan/etyl axetat = 1/0 -> 3/1), tir d6 thu duoc 198 mg

hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]* 205,0.

Bude 3: Téng hop 1-(4-(tert-butylamino)-6-clopyrimidin-5-yl)propan-2-on

oy K
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C N
1-(4-(tert-butylamino)-6-clopyrimidin-S-yl)propan-2-on

198 mg 1-(4,6-diclopyrimidin-5-yl)propan-2-on thu dugc & budc 2, 122l
tert-butylamin, va 252ul  diisopropyletylamin dugc hoa tan trong 2ml etanol, va dung
dich dugc khudy & 90°C qua dém.

Sau khi hdn hop phan ung nay dugc co, phan cin dugc tinh ché bing phuong
phép séc ky gel silica (hexan/etyl axetat = 1/0 -> 3/1), tir d6 thu duoc 64 mg hop chat

néu & d€ muc.

Tinh chét vat ly: m/z[M+H]" 242,1.
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Budc 4: Téng hop 7-(tert-butyl)-4-clo-6-metyl-7H-pyrolo[2,3-d]pyrimidin

X
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64mg 1-(4-(tert-butylamino)-6-clopyrimidin-5-yl)propan-2-on thu duoc ¢
bude 3 va 42ul axit axetic duge hoa tan trong 5,5ml etanol, va dung dich nay dugc
phan tmg trong 10 phan tng vi soéng & nhi¢t do 120°C trong 1 gi¢. Sau khi loai bd dung
mdi, phan cin dugc tinh ché bang phuong phép sic ky gel silica (hexan/etyl axetat

=1/0 -> 4/1), tir d6 thu duoc 54 mg hop chit néu & d& muc.
Tinh chét vat ly: m/z[M+H]* 224,1.

Budc 5: Téng hop 7-(tert-butyl)-4-clo-5-iodo-6-metyl-7H-pyrolo[2,3-d]pyrimidin

!N-M
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7-{tert-butyl)-4-clo-5-iodo-6-metyl-7H-pyrrolof2,3-dJpyrimidin

7-(tert-butyl)-4-clo-6-metyl-7H-pyrolo[2,3-d]pyrimidin thu dugc & budec 4
duoc hoa tan trong 1,5ml DMF. 64mg N-iodosucxinimit dugc bd sung vao, va hdn hop
nay duogc khudy & nhiét do trong phong qua dém. Dung dich nuGe natri thiosulfat 10%
duoc bd sung vao dung dich phan tmg dé chdm dut phan (g, sau d6 chiét bang etyl
axetat. Lép hitu co duoc rira bang nude va dung dich nude natri clorua bdo hoa, va
duoc lam kho béng natri sulfat, sau do loai bé dung moi. Phan cin dugc tinh ché béng
phuong phép sic ky gel silica (hexan/etyl axetat = 1/0 -> 4/1), tir d6 thu dugc 69mg

hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]* 349,9.

Budc 6: 7-(tert-butyl)-5-iodo-6-metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin
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7-(tert-butyl)-5-iodo-6-metyl-7H-pyrrolo{2,3-dJpyrimidin-4-amin
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60mg 7-(tert-butyl)-4-clo-5-iodo-6—metyl-7H-pyrolo[2,3-d]pyrimidin thu duoc
& bude 5 duoc cho phan tng v6i 600ul DME va 600ul nuée amoniac trong dng chiu
ap & nhiét do 115°C trong 12 gio. Sau khi lam ngudi bang khong khi, nude duge b
sung vao hon hgp phan tng nay. Chét két taa thu duogc duoc loc va duge lam kho, tir

d6 thu duoc 45mg hop chét néu & dé& muc.
Tinh chét vét ly: m/z[M+H]* 331,0.

Vi du tham khao 8: Tong hop 3-flo-4-(metoxymetyl)anilin

3-flo-4-(metoxymetyl anilin

F o)
\
7N\
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5,71g xeri cacbonat va 3,64 mL iodometan dugc bd sung vao dung dich hdn
hop chira 1,0g (2-flo-4-nitrophenyl)metanol trong 20ml THF va DMF (1:1), va hén
hop ndy duoc khudy trong 18 gio. Hon hop thu dugce duge hoa tan trong etyl axetat,
duoc ria béng nude, va duge lam kho béng magié sulfat khan, sau d6 loc va ¢d. Phén
cin thu dugc dugce tinh ché bang phwong phép sdc ky cot gel silica (hexan-etyl axetat),
va hdn hop phan tmg ndy dugc cd, tir d6 thu duge 0,76g 2-flo-1-(metoxymetyl)-4-
nitrobenzen. Tiép theo, 0,76g 2-flo-1-(metoxymetyl)-4-nitrobenzen dugc hoa tan trong
20ml etanol, va 400mg paladi/cacbon (paladi 10%) duoc bd sung vao, sau do khudy
trong khi quyén hydro trong 18 gio. Chét khong tan dugc loc, va phan loc dugc cd.

Phén cin thu duogc duge co, tir d6 thu dugc 567mg hop chét néu & d& muc.
Tinh chit vat 1y: m/z[M+H]" 156,0.

Vi du tham khao 9: Téng hop metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-

pyrolo[2,3-d]pyrimidin-5-carboxylat
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metvl 4-amino-6-brom-7-(1-metvixyclopropyl)}-7H-pyrrolof 2.3 -dlpyrimidin-S-carboxviat

Buée 1: Téng hop 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacbonitril

2,5ml DMF duogc bd sung vao 234mg 5-iodo-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin dugc tbng hop theo quy trinh cta bude 1 dén budc 3
trong vi du tham khao 5, sir dung 1-metylxyclopropane amin hydroclorua thay cho
tert-butylamin, 131mg k&m xyanua, va 86mg tetrakis triphenylphosphin paladi. Hon
hop nay dugc phéan Ung trong 1o phan Umg vi séng ¢ nhiét do 150°C trong 20 phut.
dugc loai bé sir dung Xelit, va phén loc duge duge phan tach thanh toluen/etyl axetat
va nude. Lép hitu co duge rira bang nude va dung dich nudc natri clorua béo hoa, va
dugc lam kho béng natri sulfat khan, sau d6 loc va c¢d. Hexan va etyl axetat dugc bd
sung vao chét két taa cia phin can, va hdn hop nay duoc khudy & nhiét do trong

phong. Chét két tia tao ra duoc loc, tir d6 thu duge 100mg hop chit néu & d& muc.
Tinh chat vat 1y: m/z[M+H]" 214,2.

Buoc 2: Toéng hop 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5- cacbonitril

100mg 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d[pyrimidin-5-
cacbonitril thu dugc & budc 1 dwge hoa tan trong Sml DMF, va 167mg N-
bromosucxinimit duge bd sung vao dong thdi 1am lanh bing nuée da, sau do khudy
trong 3,5 gio. Dung dich phan tng dugc phén phan b gitta etyl axetat va dung dich
nuéc natri thiosulfat 10%. Lop hitu co dugce rira bang nudc va dung dich nuée natri
clorua bdo hoa, va dugc lam kho béng natri sulfat khan, sau do loc va cd. Hexan va
etyl axetat dugc bd sung vao chit két tia cua phan can, va hdn hop nay dugc khudy
déng thoi lam lanh béng nude da. Chat két taa tao ra duge loc, tr d6 thu duge 96mg

hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]* 294,0.
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Budc 3:  4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

96mg 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
cacbonitril thu duge & bude 2 dugc hoa tan trong 3ml DMSO, va 90pl dung dich
NaOH chira nude 4N va 41uL hydro peroxit 30% dugc bd sung vao do, sau do khudy
& nhiét do trong phong trong 1 gid. Dung dich phan Gmg dugc phén phéan bd gira etyl
axetat va dung dich nudc natri thiosulfat 10%. Lép hitu co dugc ria bing nudc va
dung dich nuéc natri clorua bao hoa, va duge lam kho bang natri sulfat khan, sau d6

loc va co, tir d6 thu duge 76mg hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]" 312,0.

Budc 4: Téng hop metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

118mg  4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-
5.cacboxamit thu dugc & buéc 3 dugc hoa tan trong 2ml THE, va 23mg
dimetylaminopyridin va 415mg di-t-butyl dicacbonat dugc bd sung vao do, sau do
khudy & nhiét do trong phong qua dém. Sau khi loai bé THF, 2ml metanol dugc bd
sung vao, va 53mg kali cacbonat dugc bd sung thém, sau do khudy & nhiét do trong
phong trong 7 gid. Dung dich phan tmg dugc trung hoa bang HCI 2N, va dugc phén
phan bd giita etyl axetat va nude. L6p hitu co duge rira bang nudc va dung dich nudce
natri clorua bdo hoa, va dugc lam kho béng natri sulfat khan, sau d6 loc va cd. 2ml
diclometan va 2ml axit trifloaxetic dugc bd sung vao phan cin, va hdn hop nay dugc
khudy & nhiét do trong phong trong 1 gio. Sau khi loai bo axit trifloaxetic, phan cin
dugc phén phan b gitra etyl axetat va dung dich nudc natri bicacbonat bdo hoa. Lép
hitu co dugc rira béng nude va dung dich nudce natri clorua bao hoa, va duge lam kho
béng natri sulfat khan, sau d6 loc va co. Phén cin dugc tinh ché béng cot gel silica

(etyl axetat/metanol = 1/0 -> 8/1), tlr d6 thu duge S50mg hop chét néu ¢ dé muc.
Tinh chét vat Iy: m/z[M+H]" 327,0.

Vi du tham khdo 10: Téng hop metyl 4-amino-1-(4,4-difloxyclohexyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylat

Budc 1: Tdéng hop 1-(4,4-difloxyclohexyl)-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-
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1-(4.4-difloxyclohexyl)-3-iodo-1H-pyrazolo [3.4-dlpyrimidin-4-amin

1,6ml diisopropyl azodicarboxylat dugc bd sung vao dung dich chtra 1,6g 3-
iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin, 1,0g 4,4-difloxyclohexanol, va 2,lg
triphenylphosphin trong 50ml THF & nhiét d trong phong, va hon hop nay duogc
khudy qua dém. Sau khi cd, hdn hop nay dugc huyén pht va dugc rira bing metanol,
sau d6 loc. Chat két tia thu duge duge lam kho & nhiét do 60°C dudi &p suat giam, tir
d6 thu duoc 1,5g hop chét néu & dé muc.

Tinh chét vat 1y: m/z[M+H]* 380,2.

Bugc 2: Toéng hop metyl 4-amino-1-(4,4-difloxyclohexyl)-1H-pyrazolo[3,4-
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metyl 4-amino-1-(4.4-difloxyclohexyl)-1H-pyrazolo[3 4-d]pyrimidin-3 -carboxylat

d]pyrimidin-3-carboxylat

Dung dich hdn hgp chra 1,5¢ 1-(4,4-difloxyclohexyl)-3-iodo-1H-
pyrazolo[3,4-d]pyrimidin-4-amin thu dugc & bude 1, 330mg phtic chit 1,1
bis(diphenylphosphino)feroxen-paladi (II) diclorua- diclometan, va 3ml N,N-
diisopropylamin trong 30ml metanol duoc khudy trong khi quyén cacbon monoxit
trong ndi hip & 0,45 MPa & nhiét do 100°C trong 2 gid. Sau khi 1am ngudi, hon hop
phén mg nay dugc cd va dugc tinh ché bang phuong phap sic ky cot gel silica (dung

moi khai trién: hexan-etyl axetat). San phim thd thu duge duge tinh ché lai bing gel
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silica bazo (dung mdi khai trién: hexan-etyl axetat), va dugc co. Chét két tha thu duoc
dwoc huyén phu va dugc rira bang hexan-etyl axetat, dugc loc, va duogc lam kho dudi
ap suét giam, tir 6 thu dugce 650mg hop chit néu & dé muc.

Tinh chét vat ly: m/z[M+H]" 312,1.

Vi du tham khao 11: Téng hop 4-amino-6-brom-N-(3-flo-4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

4~amincs—6-bram-N{?r-ﬁe—ﬁi-{metaxgmetj,r})piwnj,fi}-?{l-ix:&tyfxych}pmpyl}?s?ﬁ-
pyrrolo[2.3-d]pyrimidin-5-carboxamit

270mg  4-amino-N-(3-flo-4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc thé hién trong vi du 48 dugc hoa tan
trong 4ml DMF. 195mg N-bromosucxinimit dugc bd sung vio ddng thoi lam lanh
bang nuéc d4, sau do khudy & nhiét @6 trong phong trong 15 phut. Dung dich nudc
natri thiosulfat 10% duoc bd sung vao dung dich phan tng, va chét két tha tao ra dugc

loc, sau d6 dugc rira thém béng nudc, tor 6 thu dugc 245mg hop chit néu & dé muc.
Tinh chét vat Iy: m/z [M+H]* 450,1.

Vi du tham khéo 12: Téng hop axit 4-amino-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-3-

cacboxylic

-168-



34515

axit 4-amino-1-phenyl-1H-pyrazolo[3.4-d]pyrimidin-3-carboxylic

300mg 1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-amin va 453mg brom dugc
hoa tan trong 2ml nuGe, va dung dich nay dugc khudy & nhiét d trong phong trong 1
gio, sau do khudy & 100°C trong 1 gio. Dung dich natri bicacbonat chira nuge dugc bd
sung vao dung dich phan tng, va chét két tia tao ra dugc gom lai bang cach loc. Ngoai
ra, chit két tia duoc ria bing nude, tr d6 thu dwgc 370mg 3-brom-1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-4-amin. Dung dich chira 370mg 3-brom-1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-4-amin  thu  dugc,  104mg phuc chat  1,1-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan, va 500ul trietylamin
trong Sml metanol dugc khudy trong khi quyén cacbon monoxit trong ndi hip & 120°C
trong 4 gio. Sau khi 1am ngudi, dung mdi duge c6 dudi ap sudt giam. Phan cin thu
dugc duge hoa tan trong 5ml metanol, va 0,4ml dung dich nudc natri hydroxit SM
duoc bd sung vao, sau do khudy & 50°C trong 2 gid. Sau khi lam ngudi, dung mdi
dugc ¢d dudi ap sudt giam. Phén cin duoc trung hoa bang dung dich axit clohydric
chira nuéc 5M, va chét két tia thu duoc tir d6 dugce pha lodng bang nudc, dugce loc, va

dwoc lam kho dudi ap sudt giam, tir d6 thu duge hop chét néu & d& muc.

Tinh chét vét ly: m/z [M+H]" 256,1.

Vi du 1: Téng hop 4-amino-1-xyclopentyl-N-(4-(metoxymetyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

30mg axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic
thu dugc & budc 2 cia vi du tham khéo 1, 20mg 4-(metoxymetyl)anilin, va 55mg
HATU dugc hoa tan trong 1ml DMF, va 62ul diisopropyletylamin dugc bd sung vao.

Sau khi khudy & nhiét d6 trong phong trong 18 gid, nudc dugce bd sung vao dung dich
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phan ng, sau do chiét bang etyl axetat. Lép hitu co dugce rira bang nudc va dugc lam
kho béng magié sulfat khan, sau d6 ¢6 dung dich hitu co dudi ap suét giam. Phén cin
duoc tinh ché bing phuong phép sic ky gel silica (cloform -> cloform/metanol = 10/1),

tir d6 thu duoc 36mg hop chit néu & dé muc.

Vi du 2 4-amino-7-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2,43g HATU dugc bd sung vao dung dich chtra 1,00g axit 4-amino-7-(tert-
butyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu dugc & budc 5 cua vi du tham
khao 5, 878mg 4-(metoxymetyl)anilin, va 2,23ml N,N-diisopropyletylamin trong 20ml
DMF & nhiét do trong phong. Hon hop ndy duge khudy & nhiét do trong phong qua
dém, va dung dich nudc natri hydroxit dugc bd sung vao, sau d6 chiét bang cloform.
Lép hitu co thu duge duge lam kho béng natri sulfat khan, duwoc loc, dugce cd, va dugc
tinh ché bing phwong phép sic ky gel silica. Sau khi c0, chét két tua thu duoc duoc
huyén phti va dugce ria bang metanol, sau d6 loc va 1am kho duéi ap sudt giam, tir d6

thu duoc 1,12g hop chit néu & d& muc.
Vi du 3: Tbng hop 4-amino-1-xyclopentyl-N-(4-((metylthio)metyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia vi du 1, st dung 4-((metylthio)metyl)anilin thay
cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (65%).
Vi du 4: Téng hop 4-amino-1-xyclopentyl-N-(4-(furan-2-yl)phenyl)- 1H-pyrazolo[3.4-
d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop cta vi du 1, st dung 4-(furan-2-yl)anilin thay cho 4-
(metoxymetyl)anilin, thu dugc hop chit néu & d&& muc (60%).
Vi du 5: Téng hop 4-amino-1-xyclopentyl-N-(4-(phenylamino)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop cta vi du 1, sit dung N-phenylbenzen-1,4-diamin
thay cho 4-(metoxymetyl)anilin, thu dugc hop chét néu ¢ dé& muc (78%).
Vi du 6: Tong hop 4-amino-1-xyclopentyl-N-(2-metoxy-2,3-dihydro-1H-inden-5-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tong hop cta vi du 1, st dung 2-metoxy-2,3-dihydro-1H-
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inden-5-amin thay cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (88%).

Vi du 7: Téng hop 4-amino-1-xyclopentyl-N-(4-vinylphenyl)-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh tbng hop cua vi du 1, st dung 4-vinylanilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & dé& muc (69%).

Vi du 8 Tdéng hop 4-amino-N-(3-clophenyl)-1-xyclopentyl-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh tbng hop cua vi du 1, st dung 3-cloanilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & @& muc (61%).

Vi du 9: Téng hop (E)-4-amino-1-xyclopentyl-N-(4-(prop-1-en-1-yl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia vi du 1, sir dung (E)-4-(prop-1-en-1-yl)anilin thay
cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & dé& muc (82%).

Vi du 10: Téng hop 4-amino-1-(xyclopent-3-en-1 -y1)-N-(4-(metoxymetyl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tong hop cua budc 1 va 2 trong vi du tham khao 1, st dung
xyclopent-3-en-1-yl metansulfonat thay cho iodoxyclopentan, thu dugc axit 4-amino-

1-(xyclopent-3-en-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cta vi du 1, str dung axit 4-amino-1-(xyclopent-3-en-1-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu duge hop chét néu & dé& muc (70%).

Vi du 11: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-1-(3-metylxyclopentyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia bude 1 va 2 trong vi du tham khao 1, sir dung 3-
metylxyclopentyl metansulfonat thay cho iodoxyclopentan, thu dugc axit 4-amino-1-
(3-metylxyclopentyl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cta vi du 1, sir dung axit 4-amino-1-(3-metylxyclopentyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, phan tmg dugc thuc hién. Dung dich phan trng
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duoc tinh ché bing HPLC didu ché pha dao, va dugc ¢d. Chét két tia thu dugc duge
huyén pht va dugc rira bing hexan-etyl axetat, duoc loc, va dugc lam khd dudi ap suét
giam, tir d6 thu dugc hop chét néu & dé muyc (55%).

Vi du 12: Téng hop 4-amino- 1-xyclobutyl-N-(4-(metoxymetyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tbng hop ctia bude 1 va 2 trong vi du tham khao 1, st dung
bromoxyclobutan thay cho iodoxyclopentan, thu dugc axit 4-amino-1-xyclobutyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cia vi du 1, st dung axit 4-amino-1-xyclobutyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc hop chét néu & dé muc (82%).

Vidu 13: Tbng hop 4-amino-1-xyclobutyl-N-(4-((metylthio)metyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tong hop cta vi du 12, st dung 4-((metylthio)metyl)anilin thay
cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (65%).

Vi du 14: Téng hop 4-amino-1-(3,3-dimetylxyclobutyl)-N-(4-(metoxymetyl)phenyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia bude 1 va 2 trong vi du tham khéo 1, st dung 3-
brom-1,1-dimetyl-xyclobutan thay cho iodoxyclopentan, thu dugc axit 4-amino-1-
(3,3-dimetylxyclobutyl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cta vi du 1, sit dung axit 4-amino-1-(3,3-dimetylxyclobutyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc hop chét néu & dé muc (73%).

Vi du 15: Téng hop 4-amino-1-isopropyl-N-(4-((metylthio)metyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tbng hop ctia budc 1 va 2 trong vi du tham khéo 1, st dung 2-
bromopropan thay cho iodoxyclopentan, thu dugc axit 4-amino-1-isopropyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cia vi du 1, st dung axit 4-amino-1-isopropyl-1H-

-172-



34515

pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, va st dung 4-((metylthio)metyl)anilin thay
cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & dé muc (63%).

Vi du 16: Téng hop 4-amino-N-(4-((metylthio)metyl)phenyl)-1-(pentan-3-y1)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tbng hop cia bude 1 va 2 trong vi du tham khao 1, str dung 3-
bromopentan thay cho iodoxyclopentan, thu dugc axit 4-amino-1-(pentan-3-yl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cia vi dy 1, st dung axit 4-amino-1-(pentan-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, va st dung 4-((metylthio)metyl)anilin thay
cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (65%).

Vi du 17: 4-amino-1-xyclohexyl-N-(4-(metoxymetyl)phenyl)-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh tong hop cta bude 1 va 2 trong vi dy tham khao 1, st dung
bromoxyclohexan thay cho iodoxyclopentan, thu dugc axit 4-amino-1-xyclohexyl-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cta vi du 1, st dung axit 4-amino-1-xyclohexyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc hop chét néu & dé muc (16%).

Vi du 18: Tdéng hop 4-amino-1-xyclohexyl-N-(4-((metylthio)metyl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh cta vi du 17, sit dung 4-((metylthio)metyl)anilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (85%).

Vi du 19: Téng hop 1-(adamantan-2-yl)-4-amino-N-(4-(metoxymetyl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

38mg  axit  1-(adamantan-2-yl)-4-amino-1H-pyrazolo[3 ,4-d]pyrimidin-3-
cacboxylic thu dugc & buge 2 cia vi du tham khéo 2, 20mg 4-(metoxymetyl)anilin, va
55mg HATU dugc hoa tan trong 1ml DMF, va 62ul diisopropyletylamin dugc bd sung

vao. Hon hop nay dugc khudy & nhiét @ trong phong trong 18 gid, va nudce duge bd
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sung vao dung dich phan g, sau d6 chiét bing etyl axetat. L&p hitu co dugc rira bang
nuée, va duge lam kho bang magié sulfat khan, sau d6 c6 dung dich hitu co duéi ap
sut giam. Phén cin duoc tinh ché bing phuong phap sic ky gel silica (cloform ->

cloform/metanol = 10/1), tir d6 thu dugc 26mg hop chét néu & dé muc.

Vi du 20: Téng  hop 4-amino-N-(4-(metoxymetyl)phenyl)-1-(trans-4-
metylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3 -cacboxamit

Theo quy trinh tdng hop ctia bude 1 va 2 trong vi du tham khéo 2, st dung cis-
4-metylxyclohexanol thay cho 2-adamantanol, thu duoc axit 4-amino-1-(trans-4-

metylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cta vi du 19, st dung axit 4-amino-1-(trans-4-
metylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit I-
(adarnantan-Z-y1)-4-amin0-1H—pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc hop

chit néu & dé muc (82%).

Vi du 21: Téng hop 4-amino-1-(1-flopropan-2-y1)-N-(4-(metoxymetyl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh téng hop ctia bude 1 va 2 trong vi du tham khéo 2, st dung 1-
flopropan-2-ol thay cho 2-adamantanol, thu dugc axit 4-amino-1-(1-flopropan-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cua vi du 19, st dung axit 4-amino-1-(1-flopropan-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 1-(adamantan-2-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc hop chét néu & dé muc (58%).

Vi du 22: Tbng hop 4-amino-1-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

121mg HATU duogc bd sung vao dung dich chira 50mg axit 4-amino-1-(tert-
butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic thu dugc ¢ budc 2 cua vi du tham
kh&o 3, 34mg 4-(metoxymetyl)anilin, va 0,11ml N,N-diisopropyletylamin trong Iml
DMF & nhiét do trong phong. Sau khi khudy & nhiét do trong phong trong 1 gio, hdn
hop nay dugc pha lodng bang etyl axetat, va dugc rira bang nuéc, sau do6 ria tiép bang
dung dich nudc natri clorua bdo hoa. Lop hitu co thu duogc duge lam kho béng natri

sulfat khan, sau d6 loc va c6. Chét két tia thu duge duge huyén phu va dugc rira bang
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metanol, dugc loc, va dugc 1am kho dudi 4p sudt giam, tir d6 thu dugc 65mg hop chat

néu ¢ d¢ muc.

Vi du 23: 4-amino-1-(tert-butyl)-N-(4-((metylthio)metyl)phenyl)-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh ctia vi du 22, st dung 4-((metylthio)metyl)anilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & dé muc (77%).

Vi dy 24: Téng hop 4-amino-7-isopropyl-N-(4-(metoxymetyl)phenyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

67mg axit 4-amino-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu
duoc & budce 3 cua vi du tham khao 4, 50mg 4-(metoxymetyl)anilin, va 138mg HATU
duoc hoa tan trong 1ml DMF, va 158l diisopropyletylamin dugc bd sung vao. Sau khi
khudy & nhiét do trong phong trong 5 gio, nudc dugce bd sung vao dung dich phan tng,
sau d6 chiét bang cloform. Lép hitu co dugce rira bing nude, va dugc lam khd bing
magié sulfat khan. Dung dich hitu co dugc c6 dudi ap sut giam. Phan cin dugc tinh
ché bang phwong phap sc ky gel silica (cloform -> cloform/metanol = 10/1), tir d6 thu

dugc 76mg hop chét néu ¢ dé muc.

Vi du 25: Téng hop 4-amino-7-xyclopentyl-N-(4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop cta bude 1 dén budce 3 trong vi du tham khao 4, st
dung xyclopentanol thay cho propan-2-ol, thu dugc axit 4-amino-7-xyclopentyl-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic.

Theo quy trinh cia vi du 24, st dung axit 4-amino-7-xyclopentyl-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic ~ thay cho axit 4-amino-7-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic, thu dugc hop chét néu & dé muc (69%).

Vi du 26: Tbéng hop 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop ctia budc 1 dén bude 5 trong vi du tham khao 5, st

dung 1-flo-2-metylpropan-2-amin hydroclorua thay cho tert-butylamin, thu dugc axit
4-amino-7-(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic.

Theo quy trinh ctia vi du 2, st dung axit 4-amino-7-(1-flo-2-metylpropan-2-
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yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thay cho axit 4-amino-7-(tert-butyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic, thu dugc hop chét néu & d& muc (67%).
Vi du 27: Tbéng hop 4-amino-7-(tert-butyl)-N-(4-propylphenyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, st dung 4-propylanilin thay cho 4-
(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (48%).
Vi du 28: Téng hop 4-amino-7-(tert-butyl)-N-(4-(pyridin-2-ylamino)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, sit dung N-(2-pyridyl)benzen-1,4-diamin thay cho
4-(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (100%).
Vi du 29: Tdéng hop 4-amino-7-(tert-butyl)-N-(4-((metylthio)metyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, st dung 4-((metylthio)metyl)anilin thay cho 4-
(metoxymetyl)anilin, thu duoc hop chét néu & dé muc (29%).
Vi du 30: Téng hop 4-amino-7-(tert-butyl)-N-(3-flo-4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, st dung 3-flo-4-(metoxymetyl)anilin obtained
trong vi du tham khéo 8 thay cho 4-(metoxymetyl)anilin, thu duoc hop chit néu & dé
muc (43%).
Vi du 31: Téng hop 4-amino-7-(tert-butyl)-N-(3-clo-4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, st dung 3-clo-4-(metoxymetyl)anilin thay cho 4-
(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (27%).
Vi du 32: Téng hop 4-amino-7-(tert-butyl)-N-(4-(metoxymetyl)-3-metylphenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, st dung 4-(metoxymetyl)3-metyl-anilin ma thu
dugc bing cach st dung (2-metyl-4-nitrophenyl)metanol thay cho (2-flo-4-
nitrophenyl)metanol twong tmg v6i vi du tham khao 8, thay cho 4-(metoxymetyl)
anilin, thu duoc hop chit néu & d& muc (82%).
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Vi du 33: Téng hop 4-amino-7-(tert-butyl)-N-(2-metoxy-4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, stt dung 2-metoxy-4-(metoxymetyl)anilin ma thu
dugc bang cach st dung (3-metoxy-4-nitrophenyl)metanol thay cho (2-flo-4-
nitrophenyl)metanol twong tng v6i vi du tham khao 8, thay cho 4-(metoxymetyl)anilin,
thu dugc hop chit néu & d& muc (60%).
Vi du 34: Téng hop 4-amino-7-(tert-butyl)-N-(4-etynylphenyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

Theo quy trinh cia vi du 2, st dung 4-(etynylphenyl)anilin thay cho 4-
(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (52%).
Vi du 35: 4-amino-7-(tert-butyl)-N-(4-((metoxy-d3)-metyl)phenyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 2, st dung 4-((metoxy-d-3)metyl)anilin ma dugc
tdng hop bang cach st dung (4-nitrophenyl)metanol va metyl iodua (d3) tuong Gng
v6i vi du tham khéo 8, thay cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & dé
muc (45%).

Vi du 36: Tong hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tbng hop cla bude 1 dén budc 5 trong vi du tham khao 5, st
dung 1-metylxyclopropanamin hydroclorua thay cho tert-butylamin, thu duoc axit 4-
amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic.

Theo quy trinh ctia vi du 2, sir dung axit 4-amino-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic ~thay cho axit 4-amino-7-(tert-butyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic, thu dugc hop chét néu & d& muc (8%).

Vi du 37: Téng hop 4-amino-7-(1-metylxyclopropyl)-N-(4-((metylthio)metyl)phenyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cia vi du 36, st dung 4-((metylthio)metyl)anilin thay cho 4-
(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (78%).

Vi du 38: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(tert-pentyl)-7H-pyrolo
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[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tng hop cua budc 1 dén budce 5 trong vi du tham khao 5, st
dung 2-metylbutan-2-amin thay cho tert-butylamin, thu dugc axit 4-amino-7-(tert-
pentyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic.

Theo quy trinh ctia vi du 2, st dung axit 4-amino-7-(tert-pentyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic  thay cho axit 4-amino-7-(tert-butyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic, thu duge hop chét néu & dé muc (82%).

Vi du 39: Tdng hop 4-amino-N-(4-(metoxymetyl)phenyl)—7-(1-metylxyclobutyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tbng hop cua budce 1 dén bude 5 trong vi du tham khéo 5, st
dung 1-metylxyclobutanamin hydroclorua thay cho tert-butylamin, thu dugc axit 4-
amin0-7-(1-mety1xyclobuty1)-7H-pyrolo[2,3-d]pyrimidin—5-cacboxylic.

Theo quy trinh cta vi du 2, sit dung axit 4-amino-7-(1-metylxyclobutyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic  thay cho axit 4-amino-7-(tert-butyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic, thu dugc hop chét néu & dé muc (69%).

Vi du 40: Tdéng hop 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(4-((metylthio)
metyl)phenyl)-7H-pyrolo[2,3-d]pyrimidin—S-cacboxamit

Theo quy trinh cua vi du 26, st dung 4-((metylthio)metyl)anilin thay cho 4-
(metoxymetyl)anilin, hgp chit néu & dé muc (55%) thu duoc.

Vi du 41: Téng hop 4-amin0-7-(1-ﬂo-2-1nety1pr0pan—2-yl)-N-(3-ﬂo-4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cua vi du 26, st dung 3-flo-4-(metoxymetyl)anilin ma thu
duoc trong vi du tham khao 8, thay cho 4-(metoxymetyl)anilin, thu duge hop chét néu
& dé muc (50%).

Vi du 42: Tdéng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(2-(thiophen-2-yl)
propan-2-y1)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tbng hop cta budc 1 dén budc 5 trong vi du tham khéo 5, st
dung 2-(thiophen-2-yl)propan-2-amin thay cho tert-butylamin, thu dugc axit 4-amino-
7-(2-(thiophen-Z-yl)propan-2-yl)-7H—pyrolo[2,3-d]pyrimidin—5—cacboxylic.
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Theo quy trinh cta vi du 2, st dung axit 4-amino-7-(2-(thiophen-2-yl)propan-
2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thay cho axit 4-amino-7-(tert-butyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic, thu dugc hop chét néu & dé muc (86%).

Vi du 43: Toéng hop 4-amino-7-(bixyclo[2,2,1]heptan-2-y1)-N-(4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop cua bude 1 dén budc 5 trong vi du tham khao 5, st
dung bixyclo[2,2,1]heptan-2-amin thay cho tert-butylamin, thu duoc axit 4-amino-7-
(bixyclo[2,2,1Theptan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic.

Theo quy trinh ctia vi du 2, st dung axit 4-amino-7-(bixyclo[2,2,1]heptan-2-
yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thay cho axit 4-amino-7-(tert-butyl)-7H-
pyrolo [2,3-d]pyrimidin-5-cacboxylic, thu duge hop chét néu & dé muc (67%).

Vi du 44: 4-amino-7-(bixyclo[1,1,1.]pentan-1-y1)-N-(4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hgp ctia budc 1 dén budc 5 trong vi du tham khao 5, st
dung bixyclo[1,1,1]pentan-1-amin hydroclorua thay cho tert-butylamin, axit 4-amino-

7-(bixyclo[1,1,1 Jpentan-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu duoc.

Theo quy trinh cta vi du 2, sir dung axit 4-amino-7-(bixyclo[1,1,1.]pentan-1-
yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thay cho axit 4-amino-7-(tert-butyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic, thu dugc hop chét néu & d& muc (76%).

Vi du 45: Tbéng hop 4-amino-7-(1-(flometyl)xyclopropyl)-N-(4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Dung dich chtta 100mg 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-4-amin thu dugc & budc 3 ctia vi du tham khao 6, 100mg 4-
(metoxymetyl)anilin, 90pl 1,8-diazabixyclo[5,4,0Jundec-7-en, va 20mg phire chét 1,1'-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan trong 3mlnMP duoc
khudy trong khi quyén cacbon monoxit & 100°C trong 4 gio. Dung dich phan tng
duoc ¢d va dugc tinh ché bang phuong phép sic ky gel silica (hexan-etyl axetat-
metanol), tir d6 thu dugc 86mg hop chét néu & dé muc.

Vi du 46: Téng hop 4-amino-7-(1-(diflometyl)xyclopropyl)-N-(4-(metoxymetyl)

phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit
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Theo quy trinh tdng hop cla bude 1 dén budc 3 trong vi du tham khao 6, st
dung 1-(diflometyl)xyclopropanamin hydroclorua thay cho 1-(flometyl)xyclo
propanamin hydroclorua, thu duoc 7-(1-(diflometyl)xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin.

Theo quy trinh cta vi du 45, su dung 7-(1-(diflometyl)xyclopropyl)-5-iodo-
7H-pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hgp chét néu & d& muc (80%).

Vi du 47: Téng hop 4-amino-7-(1-etylxyclopropyl)-N-(4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop ctia buédce 1 dén budce 3 trong vi du tham khao 6, st
dung 1-etylxyclopropanamin hydroclorua thay cho 1-(flometyl)xyclopropanamin
hydroclorua, thu dugc 7-(1-etylxyclopropyl)-5-iodo-7H-pyrolo [2,3-d]pyrimidin-4-

amin.

Theo quy trinh cia vi du 45, st dung 7-(1-etylxyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chét néu & d& muc (60%).

Vi du 48 Téng hop  4-amino-N-(3-flo-4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo [2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop ctia budc 1 dén bude 3 trong vi du tham khéo 6, st
dung 1-metylxyclopropane hydroclorua thay cho 1-(flometyl)xyclopropanamin
hydroclorua, thu dugc 5-iodo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-4-

amin.

Theo quy trinh cta vi dy 45, sit dung 5-iodo-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, va sir dung 3-flo-4-(metoxymetyl)anilin ma thu duoc
trong vi du tham khdo 8 thay cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & dé
muc (80%).

Vi du 49: Téng hop 7-{[1,1-bi(xyclopropane)]-1-yl}-4-amino-N-(4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop ctia bude 1 dén budce 3 trong vi du tham khao 6, st
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dung 1-xyclopropylxyclopropanamin hydroclorua thay cho 1-(flometyl)xyclo
propanamin hydroclorua, thu dugc 7-([1,1-bi(xyclopropane)]-1-yl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin.

Theo quy trinh cta vi du 45, st dung 7—([1,1-bi(xyclopropan)]-1-y1)—5-iodd-
7H-pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chat néu & d& muc (50%).

Vi du 50: Téng hop 4-amino-7-(1,1-diflo-2-metylpropan-2-y1)-N-(4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop cua budce 1 dén budce 3 trong vi dy tham khao 6, sir
dung 1,1-diflo-2-metyl-propan-2-amin hydroclorua thay cho 1-(flometyl)xyclo
propanamin hydroclorua, thu dugc 7-(1,1-diflo-2-metylpropan-2-yl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin.

Theo quy trinh cta vi du 45, st dung 7-(1,1-diflo-2-metylpropan-2-yl)-5-iodo-
7H-pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chét néu & d& muc (32%).

Vi du 51: Téng hop 4-amino-7-(2,3-dimetylbutan-2-y1)-N-(4-(metoxymetyl)phenyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tbng hop ctia budc 1 dén bude 3 trong vi du tham khao 6, st
dung 2,3-dimetylbutan-2-amin hydroclorua thay cho 1-(flometyl)xyclopropanamin
hydroclorua, thu dugc 7-(2,3-dimetylbutan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-
amin.

Theo quy trinh cta vi du 45, st dung 7-(2,3-dimetylbutan-2-yl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl) xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chét néu & d& muc (74%).

Vi du 52: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(2,3,3-trimetylbutan-2-yl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh téng hop ctia budce 1 dén bude 3 trong vi du tham khéo 6, st
dung 2,3,3-trimetylbutan-2-amin thay cho 1-(flometyl)xyclopropanamin hydroclorua,

thu duge 5-iodo-7-(2,3,3-trimetylbutan-2-y1)-7H-pyrolo[2,3-d]pyrimidin-4-amin.

Theo quy trinh cta vi du 45, sit dung 5-iodo-7-(2,3,3-trimetylbutan-2-yl)-7H-
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pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hgp chét néu & d& muc (80%).

Vi du 53: Toéng hop 4-amino-7-(2-xyclopropylpropan-2-yl)-N-(4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop ctia budce 1 dén buéc 3 trong vi du tham khao 6, st
dung 2-xyclopropylpropan-2-amin hydroclorua thay cho 1-(flometyl)xyclopropanamin
hydroclorua, 7-(2-xyclopropylpropan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin

thu duoc.

Theo quy trinh cta vi du 45, st dung 7-(2-xyclopropylpropan-2-yl)-5-iodo-
7H-pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl) xyclopropyl)-5-iodo-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chit néu & d& muc (30%).

Vi du 54: Téng hop 4-amino-7-(2-xyclopropylpropan-2-y1)-N-(3-flo-4-(metoxymetyl)
phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh ctia vi du 53, stt dung 3-flo-4-(metoxymetyl)anilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & dé muc (40%).

Vi du 55: 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Buéc 1: Téng hop axit 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic

3ml THF, 3ml metanol, va 0,62ml dung dich lithi hydroxit chira nuéc (4mol/l)
duoc bd sung vao 80mg metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc trong vi du tham khao 9. Hon hop nay
duoc khudy & nhiét do trong phong qua dém. 10ml nuée dugc bd sung vio, va hén
hop nady dugc trung hoa bang dung dich HCI chira nuge 2N, tir d6 thu duoc chét két
tiia. Sau khi loai bé dung méi, phan cin dugc khudy ddng thoi lam lanh bang nudc da

trong 30 phut, va chét két tua duoc loc, tir d6 thu dugc 73mg hop chit néu & d& muc.
Tinh chét vét ly: m/z[M+H]" 313,0
Budc 2: Tbéng hop 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclo

propyl)7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit
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10,1mg axit 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic thu duge & bude 1 duge hoa tan trong 1ml DMF, va 5,3mg
4-(metoxymetyl)anilin, 17ul DIPEA, va 18,5mg HATU duoc bd sung vao dd, sau do
khudy & nhiét d trong phong qua dém. Dung dich phan Gmg dugc phan phan b gitta
etyl axetat va nudc, va 16p hitu co duge rira bang dung dich NaOH chtra nudc 1IN,
nude, va dung dich nudce natri clorua bio hoa, sau d6 lam kho bang natri sulfat khan.
Sau khi loc, phan loc dugc dugc co. Phén ciin duoc tinh ché bang cot silica gel (etyl

axetat/metanol = 1/0 -> 8/1), tir @6 thu dugc 6,7mg hop chét néu ¢ dé& muc.

Vi du 56: 4-amino-6-clo-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Buéc 1: Téng hop metyl 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

111lmg metyl 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylat dugc tdng hop theo quy trinh cta bude 1 dén budc 4 trong vi du tham khéo
5 st dung 1-metylxyclopropaneamin hydroclorua thay cho tert-butylamin dugc hoa tan
trong 4,5ml DMF, va 90mg N-closucxinimit dugc bd sung vao & nhiét do trong phong,
sau d6 khudy qua dém. Dung dich phan Gng duoc phan phan b giita etyl axetat va
dung dich nuéc natri thiosulfat 10%, va 16p hitu co dugc rua bing nudc va dung dich
nudc natri clorua bao hoa, sau d6 lam kho béng natri sulfat khan. Sau khi loc, phén loc
duoc dugc c¢d. Phan cin dugc tinh ché bang cot gel silica (etyl axetat/metanol = 1/0 ->

8/1), tir d6 thu dugc 45mg hop chét néu ¢ dé muyc.
Tinh chét vét ly: m/z[M+H]" 281,1
Bugc 2: Téng hop axit 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic

Theo quy trinh trong buée 1 cta vi du 55, tir 36mg metyl 4-amino-6-clo-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc & bude 1, thu
dugc hop chét néu ¢ dé muc (87%).
Tinh chét vét ly: m/z[M+H]" 267,0
Buéc 3: Tbéng hop 4-amino-6-clo-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclo
propyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit
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Theo quy trinh clia buge 2 trong vi du 55, st dung 17,6mg axit 4-amino-6-clo-
7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu dugc & bude 2,

thu dugc hop chit néu & dé muc (47%).

Vi du 57: 4-amino-6-rnetoxy-N—[4-(met0xymetyl)pheny1]-7-(1-metylxyclopropyl)-7H—
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Bude 1: Toéng hop metyl 4-amino-6-metoxy-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

1,66g 4-amino-6-brom-7-(1 -metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
cacboxamit thu duoc & budce 3 ctia vi du tham khéo 9 dugc hoa tan trong 27ml THEF, va
327mg dimetylaminopyridin va 5,84g di-t-butyl dicacbonat duoc bd sung vao do, sau
dé khuéy & nhiét dd trong phong qua dém. Sau khi loai bo THF, 25ml metanol duoc bd
sung, va 5ml dung dich chra 5M natri metoxit trong metanol dugc bd sung thém vao
d6, sau d6 khudy & nhiét do trong phong trong 1 git. Dung dich phan img duogc trung
hoa bang HCI 2N, va dugc phan phén bd gitta etyl axetat va nudc. Lép hitu co duge
rtra bang nude va dung dich nude natri clorua bdo hoa, sau do lam khd bang natri
sulfat khan. Sau khi loc, phé”m loc dugc dwge cd. 5Sml diclometan va Sml axit
trifloaxetic dwoc bd sung vao phan cin, va hdn hop nay duge khudy dong thoi lam
lanh bang nuéc dé trong 1 gid. Sau khi axit trifloaxetic dugc loai bo, phé‘m cin dugce
phan phan bd gifta etyl axetat va dung dich natri bicacbonat chira nuge. Lép hitu co
duoc rira bang nude va dung dich nudce natri clorua bdo hoa, va duge lam kho bing
natri sulfat khan, duoc loc, va dugc cd. Phan cin duoc tinh ché bang cot gel silica (etyl

axetat/metanol = 1/0 -> 8/1), tir d6 thu dugc 400mg hop chét néu & dé muc.
Tinh chét vat Iy: m/z[M+H]*"277,1

Budc 2: Téng hop 4-amino-6-metoxy-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclo
propyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh ctia bude 1 va 2 trong vi du 55, tr metyl 4-amino-6-metoxy-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu duoc & buéde 1, thu
duge hop chét néu & dé muc (50%).
Vi du 58: 4-amino-6-xyano-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit
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Bude 1: Téng hop metyl 4-amino-6-xyano-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

77mg metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat thu dwgc trong vi du tham khao 9 duogc hoa tan trong 2,5ml
DMF, va 53mg dong xyanua dugc bd sung vao, sau do khudy & 120°C trong moi
trudng nito trong 9 gid. Dung dich phén Gmg dugc cd, va phén cn dugc tinh ché bang
phuong phéap sic ky gel silica (etyl axetat/metanol = 1/0 -> &/1), tir do thu dugc 40mg
hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]" 272,1
Buée 2: Tdéng hop 4-amino-6-xyano-N-[4-(metoxymetyl)phenyl]-7-(l-metylxyclo
propyl)-7H-pyrolo[2,3-d]pyrimidin—S-cacboxamit

Theo quy trinh cia bude 1 va 2 trong vi du 55, tur metyl 4-amino-6-xyano-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin—5-carboxy1at thu dugc ¢ bude 1, thu
duoc hop chit néu & dé muc (35%).
Vi du 59: Téng hop 4-amino-6-brom-7-(1-metylxyclopropyl)-N-(4-((metylthio)
metyl)phenyl)-7H-pyrolo[2,3-d]pyrimidin—5-cacb0xamit

Theo quy trinh ctia bugc 2 trong vi du 55, sir dung axit 4-amino-6-brom-7-(1-
metylxyclopropyl)—7H-pyrolo[2,3-d]pyrimidin-S-cacboxylic thu duge & bude 1 cua vi
du 55 va 4-((metylthio)metyl)anilin, thu dugc hop chét néu & d& muc (44%).
Vi du 60: 4-amino-7-(tert—butyl)-N-(4-(metoxymetyl)phenyl)-6-mety1-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit
Bude 1: Tong hop axit 4-amino-7-(tert-butyl)-6-metyl-7H-pyrolo[2,3-d]pyrimidin-5-
cacboxylic

Theo quy trinh cta budc 4 va 5 trong vi du tham khao 5, st dung 135mg 7-
(tert-butyl)-S-iodo-6-mety1—7H-pyrolo[2,3-d]pyrimidin-4-amin thu dugc trong vi du
tham khao 7, thu dugc hop chét néu & dé muc (45%).
Tinh chét vat ly: m/z[M+H]*249,1
Budc 2: Téng hop 4-amino-7-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-6-metyl-7H-

pyrolo[2,3-d]pyrimidin-5-cacboxamit
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Theo quy trinh ctia bude 2 trong vi du 55, st dung axit 4-amino-7-(tert-butyl)-
6-metyl-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu dugc & bude 1, thu duge hop

chit néu & dé muc (30%).

Vi du 61: 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-(pyridin-3-
yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Bugc 1: Téng hop metyl 4-amino-7-(1-metylxyclopropyl)-6-(pyridin-3-y1)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxylat

50mg metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat thu dwgc trong vi du tham khao 9, 56mg axit 3-pyridin
boronic, 14mg tris(dibenzylideneaxeton)dipaladi, 14mg 2-(dixyclohexylphosphino)-
2' 4' 6'-tri-isopropyl-1,1'-biphenyl, va 49mg natri cacbonat dugc phan ung trong hdn
hop chtra 1,5ml 1,4-dioxan va 500ul nude & nhiét do 120°C trong 1 gi¢ trong 10 phan
tmg vi song. Cloform dugc bd sung vao dung dich phan tng, va Chét khong tan duge
loc, sau d6 cb. Phan cin duoc tinh ché bang phuwong phap sic ky gel silica (etyl

axetat/metanol = 1/0 -> 8/1), tir d6 thu dugc 27mg hop chét néu & dé muc.
Tinh chét vét ly: m/z[M+H]* 324,1

BuGc 2: Toéng hop axit 4-amino-7-(1-metylxyclopropyl)-6-(pyridin-3-y1)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxylic

26mg metyl 4-amino-7-(1-metylxyclopropyl)-6-(pyridin-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat thu dwgc & bude 1 dugce huyén phu trong 2ml THF va 2ml
metanol. 0,20ml dung dich lithi hydroxit chira nuéc (4 mol/l) dugce bd sung vao, va
duoc khudy & nhiét @ trong phong qua dém. 10ml nuGe dugc bd sung vao, va hén
hop nay dugc trung hoa bing dung dich HCI chira nudc 2N, sau do chiét 16p chira
nuée bing cloform. Lép hitu co dugc rira bang dung dich nudc natri clorua bio hoa,
va dugc lam kho béng natri sulfat khan, sau d6 loai bo dung méi, tir d6 thu duoc 13mg

hop chét néu & dé muc.

Tinh chét vat Iy: m/z[M+H]*310,1

Buéc 3: Tdng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
(pyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh ctia budc 2 trong vi du 55, st dung axit 4-amino-7-(1-
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metylxyclopropyl)—6-(pyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin—S-cacboxylic thu duoc

& bude 2, thu dugce hop chét néu & d& muc (9%).

Vi du 62: 4-amino-N-(4-(metoxymetyl)pheny1)-6-metyl-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Budc 1: Téng hop metyl 4-amino-6-metyl-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

30mg metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat thu dugc trong vi du tham khao 9, 55mg axit metylboronic,
8mg tris(dibenzylideneaxeton)dipaladi, Smg trixyclohexylphosphin, va 58mg trikali
phosphat dugc phan ng trong hdn hop chiral,5ml 1,4-dioxan va 150pl nude & nhiét
d6 120°C trong 1 gio trong 10 phan tmg vi séng. Cloform dugc bd sung vao dung dich
phan tGng, va Chéit khong tan duge loc, sau dé co. Phin cin dugc tinh ché biang
phuong phép sdc ky gel silica (etyl axetat/metanol = 1/0 -> &/1), tir d6 thu dugc 20mg

hop chét néu & dé muc.
Tinh chét vat ly: m/z[M+H]*261,2

Buée 2: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-6-metyl-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh ctia bude 1 va 2 trong vi du 55, s dung metyl 4-amino-6-
mety1-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin—5-carboxylat thu dugc ¢

bude 1, thu duge hop chét néu & dé muc (6%).

Vi du 63: 4-amino-6-xyclopropyl-N—(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)
-TH-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh ctia buéc 1 va 2 trong vi du 62, st dung metyl 4-amino-6-
brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc trong
vi du tham khao 9 va axit xyclopropylboronic thay cho axit metylboronic, thu dugc

hop chét néu & dé muc (38%).
Vi du 64: 6-axety1-4—amino-N—(4-(metoxymetyl)phenyl)-7-(1-mety1xyclopr0py1)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Bugc 1: Téng hop metyl 6-axetyl-4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-carboxylat
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Iml toluen dugc bd sung vao 60mg metyl 4-amino-6-brom-7 -(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxy1at thu duoc trong vi du tham
khao 9, 75ul tributyl(1-etoxy)tin, va 21mg tetrakis triphenylphosphin paladi, va hdn
hop ndy dugc phan Gng & nhiét do 130°C trong 4 gio trong 10 phan ng vi soéng. Sau
khi dung dich phan tng duoc ¢d, phan cin dugc tinh ché bang phwong phép sdc ky gel
amino (hexan/etyl axetat = 10/4 -> 0/1). Sau khi phén doan dich dugc co, Iml THF va
300pl dung dich axit clohydric (2 mol/l) dugc bb sung vao do, sau do khudy & nhiét do
trong phong qua dém. Sau do, hdn hop nay dugc phan tng thém ¢ nhiét o 50°C trong
4 gid. Dung dich phan ung dugc phén phén b giita etyl axetat va dung dich nudc natri
bicacbonat bdo hoa, va 16p hitu co dugc rira bang nude va dung dich nude natri clorua
bao hoa, sau d6 lam kho b%mg natri sulfat khan. Sau khi loc, pha‘“m loc dugc duogce co, tur

d6 thu dugc 45mg hop chit néu & dé muc.
Tinh chét vét ly: m/z[M+H]*289,2

Buéce 2: Téng hop 6-axetyl-4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)—7H-pyr010[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta bude 1 va 2 trong vi du S5, st dung metyl 6-axetyl-4-
amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3—d]pyrimidin-S-carboxylat thu duoc ¢
bude 1, thu duge hop chét néu & d& muc (48%).

Vi du 65: 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-vinyl-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Budc 1: Téng hop metyl 4-amino-7-(1-metylxyclopropyl)-6-vinyl-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

1,5ml toluen dugc bd sung vao 90mg metyl 4-amino-6-brom-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc trong vi du tham
khéo 9, 97ul tributylvinyltin, va 32mg tetrakis triphenylphosphin paladi, va hén hop
nay dugc phan tmg & nhiét do 130°C trong 3 gi¢ trong 10 phan (mg vi séng. Sau khi
dung dich phan tng dugc ¢o, phan cin duge tinh ché bang phuong phép sdc ky gel
amino (hexan/etyl axetat = 4/1 -> 3/5), tir d6 thu dugc 67mg hop chét néu & d& muc.

Tinh chét vat ly: m/z[M+H]"273,2
Buéc 2: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
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vinyl-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh ctia budce 1 va 2 trong vi du 55, st dung metyl 4-amino-7-(1-
metylxyclopropyl)-6-vinyl-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc & bude 1,

thu dugc hop chét néu & d& muc (27%).

Vi du 66: Tbéng hop 4-amino-7-xyclobutyl-N-(4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tong hop ctia budc 1 dén budce 5 trong vi du tham khao 5, sir
dung xyclobutanamin thay cho tert-butylamin, thu dugc axit 4-amino-7-xyclobutyl-

7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic.

Theo quy trinh cta vi du 2, st dung axit 4-amino-7-xyclobutyl-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic thay cho axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic, thu dugc hop chdt néu & dé muc (86%).

Vi du 67: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-1-(cis-2-metylxyclopentyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh téng hop ctia bude 1 va 2 trong vi du tham khéo 2, st dung
trans-2-metylxyclopentanol thay cho 2-adamantanol, thu dugc axit 4-amino-1-(cis-2-
metylxyclopentyl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cua vi du 19, st dung axit 4-amino-1-(cis-2-metylxyclopentyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 1-(adamantan-2-yl)-4-amino-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc hop chét néu ¢ d& muc (52%).

Vi du 68: Tbéng hop 4-amino-1-xyclopentyl-N-(4-etynylphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-cacboxamit

Theo quy trinh tdbng hop cta vi du 1, st dung 4-etynylanilin thay cho 4-
(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (88%).

Vi du  69: Téng hop  4-amino-6-flo-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

50mg 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit thu dugc trong vi du 36 dwgc hoa tan trong

1,5ml DMEF, va 151mg 1-clometyl-4-flo-1,4-diazoniabixyclo[2,2,2]octan
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bis(tetrafloborate) duoc bd sung vao ddng thoi lam lanh bing nuéc d4. Hon hop nay
sau d6 duoc khudy dong thoi lam lanh bang nuéc da, va 1 gio sau, 151mg 1-clometyl-
4-flo-1,4-diazoniabixyclo[2,2,2]octan bis(tetrafloborat) dugc bd sung vao. Hon hop
nay dugc khudy thém trong 1 gid, va sau d6 dung dich phin tmg dugc phén tach thanh
cloform va nudc. Ldp hitu co duge rira bang nuéc va dung dich nude natri clorua bao
hoa, dugc lam kho béng natri sulfat khan, duogc loc, va dugc cd. Phan cin dugc tinh
ché bang cot gel silica (etyl axetat/metanol = 1/0 -> 8/1), tir d6 thu duoc 2,7mg hop

chat néu ¢ dé muc.

Vi du 70: Téng hop 4-amino-1-xyclopentyl-N-(4-(triflometoxy)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hops ctia vi du 1, st dung 4-(triflometoxy)anilin thay cho
4-(metoxymetyl)anilin, thu dugc hgp chét néu & d& muc (45%).

Vi du 71: Tbéng hop 4-amino-N-(3-benzylphenyl)-1-xyclopentyl-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh téng hop cta vi du 1, st dung 3-benzylanilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & dé muc (58%).

Vi du 72: Tbéng hop 4-amino-1-xyclopentyl-N-(4-(oxazol-2-yl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia vi du 1, sit dung 4-(oxazol-2-yl)anilin thay cho 4-

(metoxymetyl)anilin, thu duoc hop chét néu & @& muc (32%).

Vi du 73: Téng hop 4-amino-N-(4-xyanophenyl)-1-xyclopentyl-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh téng hop cla vi du 1, st dung 4-aminobenzonitril thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (69%).

Vi du 74: Téng hop 4-amino-1-xyclopentyl-N-(4-nitrophenyl)-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia vi du 1, st dung 4-nitroanilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & dé muc (65%).
Vi du 75: Tbéng hop 4-amino-N-(benzo[b]thiophen-5-yl)-1-xyclopentyl-1H-
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pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tbng hop ctia vi du 1, st dung benzo[b]thiophen-5-amin thay

cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (33%).

Vi du 76: Téng hop 4-amino-1-xyclopentyl-N-(4-etynyl-3-flophenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia vi du 1, st dung 4-etynyl-3-floanilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & dé muc (34%).

Vi du 77: Téng hop 4-amino-N-(4-brom-2-metylphenyl)-1-xyclopentyl-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh téng hop cta vi du 1, st dung 4-brom-2-metylanilin thay cho

4-(metoxymetyl)anilin, thu duwgc hop chét néu & d& muc (51%).

Vi du 78: Téng hop 4-amino-1-(3-floprop-1-en-2-yl)-N-(4-(metoxymetyl)phenyl)-1H-

pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh téng hop ctia bude 1 va 2 trong vi du tham khao 2, st dung
1,3-diflopropan-2-ol thay cho 2-adamantanol, thu dugc axit 4-amino-1-(3-floprop-1-
en-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic.

Theo quy trinh cta vi du 19, st dung axit 4-amino-1-(3-floprop-1-en-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic thay cho axit 1-(adamantan-2-yl)-4-amino-
1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc hop chét néu & dé muc (90%).

Vi du 79: Téng hop  4-amino-7-(1-metoxy-2-metylpropan-2-yl)-N-(4-
(metoxymetyl)phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh téng hop cta budc 1 dén bude 3 trong vi du tham khéo 6, su
dung 1-metoxy-2-metylpropan-2-amin thay cho 1-(flometyl)xyclopropanamin
hydroclorua, thu dugc 5-iodo-7-(1-metoxy-2-metylpropan-2-yl)-7H-pyrolo[2,3-
d]pyrimidin-4-amin.

Theo quy trinh ctia vi du 45, s dung 5-iodo-7-(1-metoxy-2-metylpropan-2-
yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin thay cho 7-(1-(flometyl) xyclopropyl)-5-iodo-
TH-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chét néu & dé muc (70%).

Vi du 80: Téng hop N-(4-(1H-pyrazol-3-yl)phenyl)-4-amino-7-(tert-butyl)-7H-
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pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tbng hop cua vi du 2, st dung 4-(1H-pyrazol-3-yl)anilin thay
cho 4-(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (94%).

Vi du 81: Tdéng hop 4-amino-7-(tert-butyl)-N-(5-(metoxymetyl)pyridin-2-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 45, st dung 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-4-amin thu dwgc & budc 3 cta vi du tham khdo 5 va 5-
(metoxymetyl)pyridin-2-amin dugc tdng hop theo quy trinh duge md ta trong cong b
quéc té s6 W02010/058846, thu dugc hop chat néu & dé muc (64%).

Vi du 82: Téng hop 4-amino-1-(4,4-difloxyclohexyl)-N-(4-(metoxymetyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

33mg metyl-4-amino-1-(4,4-difloxyclohexyl)- 1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylat thu dugc & bude 2 cta vi du tham khdo 10 duge hoa tan trong 2ml metanol.
0,05ml dung dich nudc natri hydroxit SM dugc bd sung vao & nhiét do trong phong, va
hdn hop nay duge khudy & nhiét do 60°C trong 1 gid. Sau khi lam ngudi, 0,2ml dung
dich axit clohydric chira nuée SM dugc bd sung, va hon hop nay dugc cd dudi ap sudt
giam. Chét rin thu dugc duge huyén pht trong 2ml DMF, va 17mg 4-
(metoxymetyl)anilin, 60mg HATU, va 0,055ml N,N-diisopropyletylamin dugc bd
sung vao d6 & nhiét do trong phong, sau do khudy & nhiét do nay trong 1 gid. Dung
dich phan ng dugc pha loang bang etyl axetat, va dugc rira bing nudc va dung dich
nudce natri clorua bdo hoa. Lép hitu co thu duge duge lam kho bang natri sulfat khan,
duoc loc, va duogc co. Phén cin thu dugc dugc huyén phu trong metanol, va dugc loc,
sau d6 1am kho & nhiét do 60°C duéi 4p sudt giam, tir d6 thu duge 29mg hop chét néu
& d& muc.
Vi du 83: Tdéng hop 4-amino-1-xyclopentyl-N-(4-(hydroxymetyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Iml axit trifloaxetic va 50ul nuéc dugc bd sung vao 90mg 4-amino-1-
xyclopentyl-N-(4-(metoxymetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3 -cacboxamit
thu duoc trong vi du 1, va hdn hgp nay dugc khudy & nhiét do 100°C trong 1 gid. Sau

khi 1am ngudi, hdn hop nay dugc cd, va dung dich amoniac-metanol dugc bd sung vao
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phan cin thu duge, sau do khudy trong 30 phut. Sau khi cd, phan cin thu duge dugce
tinh ché bang phwong phap sic ky gel silica (dung moi khai trién: cloform/metanol),
va duge cd. Chat két tia thu dugc duge huyén pht va dugc rira bing metanol, va dugc

loc, sau do6 lam kho duéi ap sudt giam, tir d6 thu duge hop chét néu & d& muc (58%).

Vi du 84: Tdng hop 4-amino-1-xyclopentyl-N-(isochroman-6-yl)-1H-pyrazolo[3,4-

d]pyrimidin-3-cacboxamit

Theo quy trinh tong hop cta vi du 1, sir dung isochroman-6-amin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (60%).

Vi du 85: Téng hop 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-6-
(3-morpholinoprop-1-yn-1 -y])-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

5,15g 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit duoc trinh bay trong vi du 55 dugc hoa tan
trong 50ml DMF. 228mg ddng iodua, 5,24g 4-(prop-2-yn-1-yl)morpholin , 5,0ml
trietylamin, va 1,38g tetrakis triphenylphosphin paladi dugc bd sung vao do, sau do
kht khi. Tiép theo, hdn hop nay dugc khudy & nhiét do 100°C trong 2 git. Dung moi
dugc loai bo tir dung dich phan Ung, va phan cin duoc tinh ché bing cot gel silica
(cloform/metanol = 1/0 -> &/1). Tiép theo, c4c phan doan chira cic san pham phu duoc
¢6 va dugc tinh ché lai bang cot gel silica (etyl axetat/metanol = 1/0 -> 4/1), tir dé thu

dugc 2,78g hop chét néu ¢ d& muc.

Vi du 86: Toéng hop 4-amino-6-(4-hydroxy-4-metylpent-1-yn-1-yl)-N-[4-
(metoxymetyl)phenyl]—7-(1-metylxyclopropyl)-7H-pyr010[2,3—d]pyrimidin-5—
cacboxamit

Theo quy trinh ctia vi du 85, st dung 2-metylpen-4-tyn-2-ol thay cho 4-(prop-
2-yn-1-yl)morpholin, thu dugc hop chét néu & d& muc (36%).
Vi du 87: Téng hop 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-6-
((tetrahydro-2H-pyran-4-yl)etynyl)-7H-pyrolo[2,3-d]pyrimidin—S-cacboxamit

Theo quy trinh ctia vi du 85, sit dung 4-etynyltetrahydro-2H-pyrane thay cho
4-(prop-2-yn-1-yl)morpholin, thu dugc hop chit néu ¢ d& muc (66%).
Vi du 88: Téng hop 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-6-

(3-(pyrolidin-1-yl)prop-1-yn-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5 -cacboxamit
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Theo quy trinh cta vi du 85, st dung 1-(pro-2-pyn-1-yl)pyrolidin thay cho 4-
(prop-2-yn-1-yl)morpholin, thu dugc hop chét néu & d& muc (46%).

Vi du 89: Tdng hop (R)-4-amino-N-[4-(metoxymety1)phenyl]-7-(1-metylxyclopropyl)-
6-((tetrahydrofuran-2-y1)met0xy)—7H-pyrolo[2,3-d]pyrimidin-S-cacboxamit

721pl rugu (R)-(-)-tetrahydrofurfuryl duwgc bd sung vao huyén phu chira
371mg natri hydrua (60%) trong 15ml DMF ddng thoi khudy & nhiét do lam lanh bang
nude da. Hon hop nay tiép d6 duogc khudy & nhiét d6 trong phong trong 30 phit. Dung
dich chra 800mg 4-amino-6-brom-N- [4-(metoxymetyl)phenyl]-7-(1-metylxyclo
propyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi du 55 trong
5ml DMF dugc bd sung vao hdn hop nay, va dugc khudy & nhiét do 80°C qua dém.
Sau khi 1am nguoi, hdn hgp phéan tmg ndy dugc phan phén bb giita etyl axetat va nudc,
va 16p hitu co dugce rira bang nuéc va dung dich nudce natri clorua béo hoa, sau dé lam
kho bang natri sulfat va loai bé dung mdi. Phan cin dugc tinh ché bang cot gel silica

(etyl axetat/metanol = 1/0 -> 8/1), tir d6 thu dugc 644mg hop chét néu & dé muc.

Vi du 90: Tong hop 4-amino-N-[4-(metoxymetyl)pheny!]-6-((1-metyl-1H-pyrazol-4-
yl)etynyl)-7-(1-metylxyclopropyl)-7H-pyr010[2,3-d]pyrimidin-S-cacboxamit

1,2g 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi du 55 dugc hoa tan
trong 40ml DMF, va 53mg dbng iodua, 890mg 4-etynyl-1-metyl-pyrazol, 2,3ml
trietylamin, va 320mg tetrakis triphenylphosphin paladi dugc bd sung vao d6, sau d6
khtr khi va khudy & nhiét do 110°C trong 1,5 gio. Dung dich natri bicacbonat bdo hoa
duoc bd sung vao dung dich phan tGng, sau do chiét bang cloform. Lép hitu co duoc
rira bang nude va dugc 1am khod bang magié sulfat khan, sau d6 c6 dung moéi hiru co
dudi 4p suat gidm. Phén cin duoc tinh ché bing HPLC didu ché pha dao, tir d6 thu

duge 700mg hop chit néu & dé muc.

Vi du 91: Tdéng hop 4-amino-6-(imidazo[1,2-b]pyridazin-3-yletynyl)-N-[4-
(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

Theo quy trinh cta vi du 90, s dung 3-etynylimidazo[1,2-b]pyridazine thay
cho 4-etynyl-1-metyl-pyrazol, thu dugc hop chét néu & dé muc (58%).
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Vi du 92: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-6-((1-metyl-1H-pyrazol-3-
yl)etynyl)—7-(1-metylxyclopropyl)-7H-pyrolo[2,3—d]pyrimidin—5-cacb0xamit

Theo quy trinh cta vi du 90, st dung 3-etynyl-1-metyl-pyrazol thay cho 4-
etynyl-1-metyl-pyrazol, thu duoc hop chit néu & d& muc (28%).

Vi du 93: Tong hop 4-amino-N-(4-(metoxymetyl)phenyl)-6-((1-metyl-1H-imidazol-5-
yl)etynyl)-7-(l-metylxyclopropyl)-7H—pyrolo[2,3-d]pyrimidin—S-cacboxamit

Theo quy trinh ctia vi du 90, st dung 5-etynyl-1-metyl-imidazol thay cho 4-
etynyl-1-metyl-pyrazol, thu dugc hop chét néu & d& muc (37%).

Vi du 94: Téng hop 4-amino-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-6-
(pyridin-3-yletynyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta vi du 90, sit dung 3-etynylpyridin thay cho 4-etynyl-1-
metyl-pyrazol, thu dugc hop chit néu ¢ d& muc (34%).

Vi du 95: Tng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
(prop-1-yn-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

6,6mg dong iodua, 2,4ml propyn (1,0mol/l dung dich DMF), 146pl trietylamin,
va 24mg diclobistriphenylphosphin paladi dugc bd sung vao 150mg 4-amino-6-brom-
N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
cacboxamit dugc trinh bay trong vi du 55. Hon hop nay duge khudy & nhiét do 80°C
trong 5 gid. Dung dich phan ing dugc phén tach thanh cloform va nude, va dugce loc
qua bd tach pha. Phan loc dugc duoc cd, va phén can duogc tinh ché bang cot gel silica
(etyl axetat/metanol = 1/0 -> &/1). Sau do, cac phan doan chira cac san pham phu duoc
¢d va duoc tinh ché lai bang cot gel silica (cloform/metanol = 1/0 -> &/1), tir d6 thu

duge 107mg hop chit néu & d& myc.

Theo quy trinh cta vi du 89, sir dung céac hop chét dugc trinh bay trong bang 1
thay cho rugu (R)-(-)-tetrahydrofurfuryl, thu dugc cac hop chét tir 96 dén 102 cua cac

vi du.
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Bang 1

Hop chat | Tén hop chét vi du Hop chét duge st | Hidu

vi du dung suét

96 (R)-4-amino-N-(4-(metoxymetyl)phenyl)-6-(2- | (2R)-2- 66%
metoxypropoxy)-7-(1-metylxyclopropyl)-7H- | metoxypropan- 1-o0l
pyrolo[2,3-d]pyrimidin-5-cacboxamit

97 (S)-4-amino-N-(4-(metoxymetyl)phenyl)-7-(1- | (S)- 72%
metylxyclopropyl)-6-((tetrahydrofuran-2- (tetrahydrofuran- 2-
yl)metoxy)-7H-pyrolo[2,3-d] pyrimidin-5- | yl)metanol
cacboxamit

98 4-amino-6-(2-floetoxy)-N-(4- 2-floetanol 17%
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

99 4-amino-6-isobutoxy-N-(4- 7,50%
(metoxymetyl)phenyl)-7-(1- 2-metylpropan-1-ol
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

100 4-amino-N-(4-(metoxymetyl)phenyl)-6-(2- 2-metoxypropan- 52%
metoxypropoxy)-7-(1-metylxyclopropyl)-7H- | 1-o0l
pyrolo[2,3-d]pyrimidin-5-cacboxamit '

101 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1- 64%
metylxyclopropyl)-6-((tetrahydrofuran-3- Tetrahydro-3-
yDmetoxy)-7H-pyrolo[2,3-d]pyrimidin-5- furanmetanol
cacboxamit

102 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1- 68%

metylxyclopropyl)-6-((tetrahydro-2H-pyran-2-
yl)metoxy)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

Tetrahydropyran-2-

metanol
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Theo quy trinh tdng hop ctia vi du 85, sir dung cic hop chét duoc trinh bay
trong bang 2 thay cho 4-(prop-2-yn-1-yl)morpholin, thu dugc cac hop chat tir 103 dén

105 cua céac vi du.

Béang 2

Cac  hop | Tén hop chét vi du Hop chét dugc st | Hidu

chét vi du dung sudt

103 4-amino-6-(3-(1- 1-(prop-2-yn-1- 46%
hydroxyxyclobutyl)prop-1-yn-1-yI)-N- yl)xyclobutane-1-
(4-(metoxymetyl)phenyl)-7-(1- ol
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

104 4-amino-6-(3-xyclopropyl-3- 1- 63%
hydroxyprop-1-yn-1-yl)-N-(4- xyclopropylprop-
(metoxymetyl)phenyl)-7-(1- 2-yn-1-ol
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

105 4-amino-N-[4-(metoxymetyl)phenyl]-7- | 1-(prop-2-yn-1- 15%
(1-metylxyclopropyl)-6-(3- (piperidin-1- | yl)piperidin
yl)prop-1-yn-1-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop ctia vi du 36, stt dung cac hop chit dugc trinh bay trong bang
3 thay cho 4-(metoxymetyl)anilin, thu duoc cac hop chét tir 106 dén 108 ctia cac vi du.
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Béang 3

Cic  hop | Tén hop chét vi du Hop chit dugc | Hidu

chit vi du st dung sut

106 4-amino-N-(4-(furan-2-yl)phenyl)-7-(1- 4-(2-furyl)anilin | 68%
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

107 (E)-4-amino-7-(1-metylxyclopropyl)-N- 4-[(E)-1- 56%
(4-(prop- 1-en-1-yl)phenyl)-7H- | propenyl] anilin
pyrolo[2,3-d]pyrimidin-5-cacboxamit

108 4-amino-N-(4-etynylphenyl)-7-(1- 4-etynylanilin 65%
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

Vi du  109: Téng hop  (E)-4-amino-6-(3-hydroxyprop-1-en-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

Theo quy trinh ctia buéc 1 va 2 trong vi du 62, phan ing dugc thuc hién bang
cach st dung (E)-tert-buthyldimetyl((3-(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDallyl)oxy)silan thay cho metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxylat dugc trinh bay trong vi du tham khao 9 va axit

metylboronic, thu dugce hop chét néu & dé muc (4%).

Vi du 110: Téng hop 4-amino-6-(3-hydroxyprop-1-yn-1-yl)-N-(4-(metoxymetyl)
phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

10mg 4-amino-6-(3-((tert-butyldimetylsilyl)oxy)prop-1-yn-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
cacboxamit dugc trinh bay trong vi du 180 dugc hoa tan trong 1,5ml THF, va 3,3ul
axit axetic va 29yl tetrabutylamoni florua (1,0 mol/l dung dich THF) dugc bd sung vao

do, sau d6 khudy trong 30 phtit. Dung dich phan tng dugc co, va phén cin duoc tinh
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ché bang cot gel silica (etyl axetat/metanol = 1/0 -> 8/1), tir do thu duge 6mg hop chét

néu ¢ dé muc.

Theo quy trinh tdng hop cua vi du 90, stir dung cdc hop chét duoc trinh bay
trong cac bang tu 4 dén 7 thay cho 4-etynyl-1-metyl-pyrazol, cic hop chit tir 111 dén
114, tir 118 dén 126, tir 128 dén 132, 134, tir 142 dén 144, 151, 152, tir 155 dén 163,
165, 166, tir 168 dén 170, tir 172 dén 178, tr 181 dén 189, tir 191 dén 193, va tir 195

dén 200 cua cac vi du thu dugc.

Béang 4

Cic  hop | Tén hop chit vi du Hop chit duogc st | Hiéu

chét vi du dung sut

111 4-amino-6-(3-hydroxy-3-(pyridin-3- | 2-(pyridin-3-yl)-3- 22%
yl)but-1-yn- 1-y1)-N-(4- | butyn-2-ol
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

112 4-amino-N-(4-(metoxymetyl)phenyl)- | 4- 43%
7-(1-metylxyclopropyl)-6-((4- etynylxyclohexanon
oxoxyclohexyl) etynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

113 4-amino-N-(4-(metoxymetyl)phenyl)- | 1-etynyl-2-metoxy- 23%
6-((2-metoxyphenyl) etynyl)-7-(1- | benzen
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit
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Bang 4 (tiép theo)

114

4-amino-6-((1-etyl-1H-pyrazol-5-
yDetynyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-etyl-5-etynyl-
pyrazol

71%

118

4-amino-6-((1-etyl-1H-pyrazol-4-
yl)etynyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-etyl-4-etynyl-
pyrazol

72%

119

4-amino-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-6-(thiophen-
2-yletynyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2-etynylthiophen

28%

120

4-amino-6-((6-clopyridin-3-yl)
etynyl)-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

2-clo-5-etynyl-
pyridin

2,3%

121

6-((1H-indol-3-yl)  etynyl)-4-amino-
N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-etynyl-1H-indol

36%

122

4-amino-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-6-((3-
((pyridin-4-ylmetyl)
amino)phenyl)etynyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-etynyl-N-(4-
pyridylmetyl) anilin

39%
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123

4-amino-6-(imidazo[ 1,2-a]pyridin-3-
yletynyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-etynylimidazo[1,2-
a]pyridin

55%

124

4-amino-6-(3-hydroxybut- 1-yn-1-yl)-
N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropy!)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-butyn-2-ol

29%

Bang 4 (tiép theo)

125

4-amino-6-(3-(3-hydroxyoxetan-3-
yl)prop-1-yn-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-prop-2-ynyloxetan-
3-ol

57%

126

4-amino-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-6-((2-

metylthiazol-4-yl) etynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

4-etynyl-2-metyl-

thiazol

33%

128

6-((1H-pyrolo[2,3-b]pyridin-5-
yl)etynyl)-4-amino-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

5-etynyl-1H-
pyrolo[2,3-b]pyridin

53%

129

6-((1H-pyrazol-5-yl)etynyl)-4-amino-
N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

5-etynyl-1H-pyrazol

43%
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130

4-amino-6-((3-flophenyl)etynyl)-N-
(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-etynyl-3-flo-benzen

37%

Bang 5

131

4-amino-6-((1-
hydroxyxyclopentyl)etynyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-etynylxyclopentanol

41%

132

4-amino-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-6-(3-(4-
metylpiperazin-1-yl)prop-1-yn-1-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

1-metyl-4-prop-2-ynyl-

piperazin

38%

Béng 5 (tiép theo)

134

4-amino-6-(3-amino-3-metylbut-1-yn-1-
y1)-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2-metyl-3-butyn-2-

amin

30%

142

4-amino-N-(4-(metoxymetyl)phenyl)-6-
(3-metyl-3-morpholinobut-1-yn-1-yl)-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

4-(1,1-dimetylprop-2-
nyl)morpholin

20%

143

4-amino-6-(3-(4-hydroxytetrahydro-2H-
pyran-4-yl)prop-1-yn-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

4-(prop-2-yn-1-
yl)oxan-4-ol

23%
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144

4-amino-6-((1-isopropyl-1H-pyrazol-4-
yDetynyl)-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

4-etynyl-1-isopropyl-
pyrazol

67%

151

4-amino-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-6-(3-
thiomorpholinoprop-1-yn-1-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

4-prop-2-
ynylthiomorpholin

51%

152

4-amino-N-(4-(metoxymetyl)phenyl)—7-
(1-metylxyclopropyl)-6-(3-(tetrahydro-
2H-pyran-4-yl)prop-1-yn-1-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

4-prop-2-
ynyltetrahydropyran

81%

155

4-amino-6-((6-aminopyridin- 3-
yD)etynyl)-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

5-etynylpyridin-2-amin

64%

Béng 5 (tiép theo)

156

4-amino-6-(3-(2,5-dioxoimidazolidin-
4-yl)prop-1-yn-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

5-prop-2-
ynylimidazolidin-2,4-

dion

11%

157

4-amino-6-(4-hydroxyhex-1-yn-1-yl)-
N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

5-hexyn-3-ol

10%

158

4-amino-6-((3,4-dihydro-2H-

6-etynyl-3,4-dihydro-

73%

-203-




34515

benzo[b][1,4]oxazin-6-yl)etynyl)-N-
(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2H-1,4-benzoxazine

159 4-amino-6-(furo[3,2-b]pyridin-6- 6-etynylfuro[3,2- 43%
yletynyl)-N-(4-(metoxymetyl)phenyl)- | b]pyridin
7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

160 6-((1H-pyrazol-4-yl)etynyl)-4-amino- | tert-butyl 4-110%
N-(4-(metoxymetyl)phenyl)-7-(1- etynylpyrazol-1-
metylxyclopropyl)-7H-pyrolo[2,3- carboxylat
d]pyrimidin-5-cacboxamit

161 6-((1H-pyrol-2-yl)etynyl)-4-amino-N- | tert-butyl-2- 51%
(4-(metoxymetyl)phenyl)-7-(1- etynylpyrole-1-
metylxyclopropyl)-7H-pyrolo[2,3- carboxylat
d]pyrimidin-5-cacboxamit

162 4-amino-N-(4-(metoxymetyl)phenyl)- | Phenylaxetylen 67%

7-(1-metylxyclopropyl)-6-
(phenyletynyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit
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163

4-amino-N-(4-(metoxymetyl)phenyl)-6-(3-
metyl-3-(1H-pyrol-1-yl)but-1-yn-1-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-(1,1-dimetylprop-2-
ynyl)pyrole

38%

165

4-amino-N-(4-(metoxymetyl)phenyl)-6-((4-
metoxypheny)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-etynyl-4-metoxy-

benzen

25%

166

4-amino-6-((1-hydroxyxyclopropyl)etynyl)-
N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-etynylxyclopropanol

26%

168

4-amino-6-(3-(3-xyclopropylureido)prop-1-
yn-1-y1)-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

l-xyclopropyl;3-prop-
2-ynyl-urea

34%

169

6-(3-(1H-pyrol-1-yl)prop-1-yn-1-yl)-4-
amino-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

1-prop-2-nylpyrol

2,8%

170

4-amino-N-(4-(metoxymetyl)phenyl)-6-((1-
metyl-1H-imidazol-2-yl) etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2-etynyl-1-metyl-

imidazol

18%

172

4-amino-N-[4-(metoxymetyl)phenyl]-7-(1-
metylxyclopropyl)-6-(pyridin-2-yletynyl)-
7TH-pyrolo[2,3-d]pyrimidin-5-cacboxamit

2-etynylpyridin

17%
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Béng 6 (tiép theo)

173

4-amino-6-(5-((2-flopyridin-3-
yl)oxy)pent- 1-yn-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2-flo-3-pent-4-ny-1-
yloxy-pyridin

65%

174

4-amino-6-(3-hydroxy-3-metylbut-1-yn-
1-y1)-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2-metyl-3-butyn-1-ol

31%

175

4-amino-6-((5-flopyridin-3-yl)etynyl)-N-
(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-etynyl-5-flopyridin

31%

176

4-amino-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-6-(thiophen-3-
yletynyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

3-etynylthiophene

38%

177

4-amino-6-((3-hydroxytetrahydrofuran-
3-yl) etynyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-
etynyltetrahydrofuran
-3-ol

86%

178

4-amino-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-6-(3-(1-
oxidethiomorpholino)prop-1-yn-1-yl)-
7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

4-(propy-2-nyl-1-
yDthiomorpholin  1-

oxide hydroclorua

100%
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181

4-amino-6-((1,3-dimetyl-1H-pyrazol-4-
yl)etynyl)-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

4-etynyl-1,3-dimetyl-

pyrazol

79%

182

4-amino-6-((1,5-dimetyl-1H-pyrazol-4-
yDetynyl)-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

4-etynyl-1,5-dimetyl-

pyrazol

65%

Béng 6 (tiép theo)

183

4-amino-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)-6-((1-
metylpiperidin-4-yl) etynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

4-etynyl-1-metyl-
piperidin

30%

Bang 7

184

4-amino-6-((3,5-dimetylisoxazol- | 4-etynyl-3,5-dimetyl-

4-yl)etynyl)-N-(4- isoxazol
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-

cacboxamit

20%

185

4-amino-6-((4- 4-etynyltetrahydropyran-4-

hydroxytetrahydro-2H-pyran  4- | ol
yl)etynyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-

cacboxamit

66%
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186

4-amino-N-[4-
(metoxymetyl)phenyl]-7-(1-
metylxyclopropyl)-6-(pyridin-4-
yletynyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

4-etynylpyridin

7%

187

4-amino-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-6-(4-
morpholinobut-1-yn-1-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-
cacboxamit

4-(3-butyn-1-yl)morpholin

39%

188

4-amino-6-(4-hydroxypent-1-yn-
1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-

cacboxamit

4-pentyn-2-ol

42%

189

4-amino-N-(4-
(metoxymetyl)phenyl)-6-(3-(4-
metoxypiperidin-1-yl)prop-1-yn-
1-y1)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-
cacboxamit

4-metoxy-1-prop-2-nyl-
piperidin

63%

Béng 7 (tiép theo)

191

6-((1H-imidazol-5-yl)etynyl)-
4-amino-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-
cacboxamit

5-etynyl-1H-imidazol

32%

192

4-amino-N-(4-
(metoxymetyl)phenyl)-6-((6-
metoxypyridin-3-yl)etynyl)-7-
(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-

5-etynyl-2-metoxy-
pyridin

18%
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cacboxamit

193

4-amino-N-[4-
(metoxymetyl)phenyl]-7-(1-
metylxyclopropyl)-6-(thiazol-
5-yletynyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

5-etynylthiazol

46%

195

4-amino-6-((5-xyanopyridin-3-
yletynyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-
cacboxamit

5-etynylpyridin-3-
cacbonitril

46%

196

4-amino-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-6-
(pyrimidin-5-yletynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-
cacboxamit

5-etynylpyrimidin

25%

197

4-amino-6-(3-((2-
metoxyetyl)(metyl)
amino)prop-1-yn-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-
cacboxamit

N-(2-metoxyetynyl)-N-
metyl-prop-2-yn-1-amin

56%

198

4-amino-6-(3-
(dimetylamino)prop-1-yn-  1-
y1)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-
cacboxamit

N,N-dimetylprop-2-yn-1-
amin

13%
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Béng 7 (tiép theo)

199 4-amino-6-(3-xyclohexylprop- | propy-2-nylxyclohexan 62%
1-yn-1-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-

cacboxamit

200 4-amino-N-(4- 3-metoxylprop-1-yn 44%
(metoxymetyl)phenyl)-6-(3-
metoxyprop-1-yn-1-yl)-7-(1-
metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-

cacboxamit

Theo quy trinh téng hop cta vi du 115, st dung cac hop chét duge trinh bay
trong bang 8 thay cho 4-((metylthio)metyl)anilin, thu dugc céc hop chat 116 va 117

cua cac vi du.

Bang 8

Céc hop chét | Tén hop chét vi du Hop chit dugc | Hiéu

vi du st dung suét

116 4-amino-6-etoxy-N-(4-(furan-2- 4-(2-furil) 32%
yl)phenyl)-7-(1- anilin
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

117 (E)-4-amino-6-etoxy-7-(1- 4-[(E)-1- 23%
metylxyclopropyl)-N-(4-(prop- 1- | propenyl]
en-1-yl)phenyl)-7H-pyrolo[2,3- anilin
d]pyrimidin-5-cacboxamit
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Vi du 115: Téng hop  4-amino-6-etoxy-7-(1-metylxyclopropyl)-N-(4-
((metylthio)metyl)phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tong hop cla vi du 59, sir dung axit 4-amino-6-etoxy-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic dugc trinh bay trong budc
1 cda vi du 127 thay cho axit 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic, hop chét néu & dé muc (64%) thu dugc.

Vi du 127: Tbéng hop 4-amino-6-etoxy-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Budc 1: Téng hop axit 4-amino-6-etoxy-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic

714mg metyl 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat dugc trinh bay trong budc 1 cua vi du 56 dugc hoa tan trong
12ml THE, va 155mg dimetylaminopyridin va 1,66g tert-butyl dicacbonat dugc bd

sung vao do, sau do khudy & nhiét @6 50°C trong 1 gio.

Sau khi loai bé dung mdi, phin cin duoc phan phan bb gitra etyl axetat va
nuéce, va 16p hitu co duge rira bing nudc va dung dich nude natri clorua bao hoa, duge
1am khé bing natri sulfat khan, va dugc c6. 20ml etanol va 3ml natri etoxit (dung dich
etanol 20%) duoc bd sung vao phan cin, va hdn hop nay duoc khudy qua dém. 20ml
etanol va 12ml dung dich nudc natri hydroxit 4N dugc bd sung vao dung dich phén
g, va hdn hop nay duge khudy & nhiét d6 80°C trong 6 gid. Sau khi lam ngudi, 30ml
nuge duge bd sung vao dung dich phén tng, va etanol dugc loai bd bang thiét bi bay
hoi. Phan cin duoc diéu chinh do pH dén 4 bang dung dich NHCL chira nudc 2N, va
chit két tia tao ra dugc khudy dong thoi lam lanh bing nudc da trong 1 gidy, va dugc
loc, tir d6 thu duge 400mg hop chit néu & dé muc.

Budce 2: Téng hop 4-amino-6-etoxy-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop trong budc 2 cua vi du 55, sir dung axit 4-amino-6-
etoxy-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu dugc ¢
buéc 1 thay cho axit 4 -amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic, hop chét néu & d& muc (56%) thu dugc.
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Vi dy 133: Téng hop 4-amino-N-(4-metoxymetyl)phenyl-7-(1-metylxyclopropyl)-6-
(metylthio)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

100mg 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi du 55 dugc hoa tan
trong 1ml DMEF, va 330ul mudi natri metyl mercaptan (dung dich chtra nuéc khodng
15%) dugc b sung & nhiét d6 trong phong. Sau khi khudy trong 30 phut, hdn hop nay
dugc pha lodng béng nudc, va chét rén thu duoc duge loc, duge ria béng nudc, va
duoc 1am khé & nhiét 46 60°C dudi ap suit giam, tir d6 thu dugc 87mg hop chét néu &

de muc.

Vi du 135: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
((tetrahydrofuran-2-yl)metoxy)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

100ul ruou tetrahydrofurfuryl duoc bd sung vao huyén phil chira 52mg natri
hydrua (60%) trong 1ml DMF ddng thdi khudy trong khi hon hop nay dwgc lam lanh
bing da, va tiép theo hdn hop nay dugce khudy & nhiét do trong phong trong 30 phiit.
Dung  dich chtra 30mg 4-amino-6-clo-N-[4-(metoxymetyl)phenyl]-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi
du 56 trong 1ml DMF dugc bd sung vao, va hdn hop nay dugce khudy & nhiét @6 80°C
qua dém. Sau khi 1am ngudi, dung dich phan ng dugc phén phan b gitra etyl axetat
va nudc, va 16p hitu co dugce rira bang nudc va dung dich nudce natri clorua bdo hoa, va
duoc lam kho bing natri sulfat, sau d6 loai bo dung méi. Phén cin dugc tinh ché bing
cot gel silica (etyl axetat/metanol = 1/0 -> 8/1) va HPLC, tlr d6 thu dugc 32,2mg hop

chat néu ¢ d¢ muc.

Theo quy trinh tdng hop ctia vi du 135, str dung cac hop chét dugc trinh bay
trong bang 9 thay cho rugu tetrahydrofurfuryl, thu dugc cac hop chat tir 136 dén 141

cua cac vi du.
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Cac  hop

chét vi du

Tén hop chét vi du

Hop chit dugce st dung

Hiéu

suat

136

4-amino-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-6-(2-(2-
oxopyrolidin- 1-yl)etoxy)-7H-
pyrolo[2,3-d] pyrimidin-5-cacboxamit

1-(2-
hydroxyetyl)pyrolidin-2-on

1,9%

137

4-amino-6-(2-metoxy-2-
metylpropoxy)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2-metoxy-2-propan-1-ol

59%

138

4-amino-6-(2-metoxyetoxy)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

2-metoxyetanol

53%

139

4-amino-6-(3-metoxy-3-metylbutoxy)-
N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

3-metoxy-3-metylbutanol

50%

140

4-amino-6-(xyclopentylmetoxy)-N-(4-
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit

xyclopentane metanol

57%

141

4-amino-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-6-
((tetrahydro-2H-pyran-4-yl)metoxy)-
7H-pyrolo [2,3-d]pyrimidin-5-

cacboxamit

tetrahydropyran-4-metanol

41%
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Vi du 145: Tong hop 4-amino-6-(4-(hydroxymetyl)phenyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

100mg 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi du 55, 148mg kali
phosphat, 70mg axit (4-(hydroxymetyl)phenyl)boronic, va 13mg
tetrakis(triphenylphosphin)paladi dugc khudy trong dung moi hdn hop chta 2ml
dioxan va 0,2ml nuéc & nhiét do 130°C trong 1 gid trong 10 phan tmg vi séng. Etyl
axetat va nudc duge bd sung vao dung dich phan tng thu duge, va 16p hitu co duge
phan tach. Lép hitu co thu duge duoc co dudi ap sudt giam, va phan cin dugc tinh ché
bing phuong phap sic ky gel silica (dung mdi khai trién: cloform-metanol). Sau khi ¢,
ph?ln can thu dugc dugc huyén phu trong metanol, dugc loc, va dugc lam kho dudi ap

sut giam, tir d6 thu duge 57mg hop chit néu ¢ d& muc.

Vi du 146: Tbéng hop 4-amino-6-isopropoxy-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

50mg 4-amino-6-clo-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit duoc trinh bay trong vi du 56 dugc hoa tan trong
1,5ml DMF, va 160mg natri isopropoxit dugc bd sung vao, sau do khudy dong thoi gia
nhiét & nhiét d6 100°C trong 8 gid. Dung dich phan tmg dugc phan phan b giita etyl
axetat va nudc, va 16p hitu co duge co, sau do tinh ché phin cin bing HPLC didu ché

pha dao, tir d6 thu duoc 2,9mg hop chit néu & dé muc.

Theo quy trinh tdng hop cta vi du 145, sir dung cic hop chét dugc trinh bay
trong bang 10 thay cho axit [4-(hydroxymetyl)phenyl]boronic, thu duge cac hop chét
tir 147 dén 150 va 203 ctia céc vi du.
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Béang 10

Céc  hop | Tén hop chét vi du Hop chit dugc sir dung Hiéu

chét vi du sudt

147 6-(6-acetamidopyridin-3-yl)-4- axit (6-axetamido-3- 34%
amino-N-(4- pyridyl)boronic
(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit

148 4-amino-6-(4-hydroxyphenyl)-N- | 4-(4,4,5,5-tetrametyl- 49%
(4-(metoxymetyl)phenyl)-7-(1- 1,3,2-dioxaborolan-2-
metylxyclopropyl)-7H-pyrolo[2,3- | yl)phenol
d]pyrimidin-5-cacboxamit

149 4-amino-N-(4- 44,5 5-tetrametyl-2-(1- | 957
(metoxymetyl)phenyl)-7-(1- propen-2-yl)-1,3,2-
metylxyclopropyl)-6-(prop-1-en- | dioxaborolan
2-y1)-7H-pyrolo[2,3-d]pyrimidin-
5-cacboxamit

150 4-amino-N-(4- 1-metyl-4-(4,4,5,5- 11%
(metoxymetyl)phenyl)-6-(1-metyl- | tetrametyl-1,3,2-
1H-pyrazol-4-yl)-7-(1- dioxaborolan-2-yl)-1H-
metylxyclopropyl)-7H-pyrolo[2,3- | pyrazol
d]pyrimidin-5-cacboxamit

203 4-amino-6-(3,6-dihydro-2H-pyran- | 2-(3,6-dihydro-2H-pyran- 60%

4-y1)-N-(4-(metoxymetyl)phenyl)-
7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-

cacboxamit

4-y1)-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan

Vi du 153: Téng hop 4-amino-6-(4-formylphenyl)-N-(4-(metoxymetyl)phenyl)-7-(1-

metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit
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Tham khéo vi du 145, st dung axit 4-formylphenylboronic thay cho axit (4-
(hydroxymetyl)phenyl)boronic, phan Gmg duge thuc hién. Etyl axetat va nude duge bd
sung vao dung dich phéan g thu dugc, va 16p hitu co dugc phan tach. Lop httu co thu
dugc duge c¢d dui ap sudt giam, va phan cin dugc tinh ché bang phuong phap sdc ky
gel silica (dung mai khai trién: cloform-metanol). Sau khi co, phan cin thu duge duge
huyén phi trong metanol, dugc loc, va dugc lam kho dudi ap sudt giam, tir d6 thu

dugce 23mg hop chét néu & dé muc.

Vi dy 154: Tong hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
phenyl-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh téng hop cta vi du 153, st dung axit phenylboronic thay cho
axit 4-formylphenylboronic, thu dugc hop chét néu & dé muc (44%).

Vi du 164: Téng hop 4-amino-6-(3-(hydroxymetyl)phenyl)-N-(4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

100mg 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1-metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi du 55, 148mg kali
phosphat, 70mg axit (3-(hydroxymetyl)phenyl)boronic, va 13mg
tetrakis(triphenylphosphin)paladi duoc khudy trong dung moi hdn hgp chta 2ml
dioxan va 0,2ml nude & nhiét do 140°C trong 1 gid trong 10 phan tng vi séng. Etyl
axetat va nudc duge bd sung vao dung dich phéan tmg thu duge, va 16p hitu co duge
phan tach. L6p hitu co thu duge duge c6 dudi ap sudt giam, va phén cin duoc tinh ché
bang phwong phép sdc ky gel silica (dung mdi khai trién: cloform-metanol). Sau khi ¢,
phin cin thu duge duge tinh ché lai bang phuong phdp HPLC diéu ché pha ddo, va
duoc kiém héa bing natri bicacbonat bdo hoa, sau d6 chiét bang cloform. Lép hitu co
thu duoc duogc co, va phén can dugc huyén phu trong metanol, dugc loc, va dugc lam

kho duéi ap sudt giam, tir d6 thu duge 28mg hop chét néu & dé muc.

Vi du 167: Tong hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
(1H-pyrazol-4-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tong hop clia vi du 164, st dung tert-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol-1-carboxylat ~ thay =~ cho  axit  [3-

(hydroxymetyl)phenyl]boronic, thu dugc 16mg hop chit néu & d& muc.
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Vi du 171: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
(4-(4-metylpiperazin-1-yl)phenyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit

Theo quy trinh tbng hop cta vi du 145, st dung 1-metyl-4-[4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]piperazine thay cho axit (4-
(hydroxymetyl)phenyl)boronic, thu duoc 84mg hop chét néu & dé muc.

Vi du 179: Tbdéng hop  4-amino-6-(6-(hydroxymetyl)pyridin-3-yl)-N-(4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

Theo quy trinh tbng hop cta vi du 164, st dung axit (6-
(hydroxymetyl)pyridin-3-yl)boronic thay cho axit (4-(hydroxymetyl)phenyl)boronic,

thu dugc 47mg hop chét néu & d& muc.

Vi du 180: Téng hop 4-amino-6-(3-(tert-butyldimetylsilyl)oxy)prop-1-yn-1-yl-N-(4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

50mg 4-amino-6-brom-N-[4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi du 55 dugc hoa tan
trong 1ml DMF. 2mg ddng iodua, 65mg 2-propyn-1-ol, 50pl trietylamin, va 13mg
tetrakis triphenylphosphin paladi dugc bd sung vao dé va dugce khr khi, sau dé khudy
& nhiét dd 100°C trong 1,5 gio. Sau khi phan ing hoan thanh, dung dich phan tng
dugc phan tach thanh cloform va nude, va 16p hitu co duge 1am kho bang natri sulfat
bao hoa, duogc loc, va dugce co. Phan cin duoc hoa tan trong 2ml diclometan, va tiép
theo 6mg imidazol va 7mg tert-butyldimetylsilyl clorua dugc bd sung vao do, sau do
khudy & nhiét d6 trong phong trong 5 gid. Dung dich phan tmg dugc cb, va phan cin
duoc tinh ché bing cot slica gel (etyl axetat/metanol = 1/0 -> 8/1), tir d6 thu duogc

13mg hop chét néu & dé muc.

Vi du 190: Téng hop 4-amino-6-(6-flopyridin-3-y1)-N-(4-(metoxymetyl)phenyl)-7-(1-
* metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh ctia vi du 164, st dung axit (6-flopyridin-3-yl)boronic thay cho
axit (4-(hydroxymetyl)phenyl)boronic, thu dugc 47mg hop chét néu & dé muc.

Vi du 194: Téng hop 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
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(pyrimidin-5-y1)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Tham khao vi du 145, st dung axit 86mg pyrimidin-5-ylboronic thay cho axit
(4-(hydroxymetyl)phenyl)boronic, a phan Gmg dugc thuc hién. Etyl axetat va nudc
dugce bd sung vao dung dich phan tmg thu duge, va 16p hitu co duoe phan tach. Lop
hitu co thu duoc duoc cd dudi 4p sudt giam, va reside dugc tinh ché bang phuong
phap sic ky gel silica (dung moi khai trién: cloform-metanol). Sau khi c6, thu dugc
reside duoc tinh ché lai bang HPLC didu ché pha dao. Sau khi cd, phén can dugc tinh
ché lai bang phuong phap sdc ky gel silica (cloform-metanol). Phan cin thu dugc duge
huyén phi trong hexan-etyl axetat, dugc loc, va dugc lam khd dudi ap suit giam, tlr 6

thu duoc 10mg hop chit néu ¢ d& muc.

Vi du 201: Tbéng hop 4-amino-6-clo-7-(1-flo-2-metylpropan-2-yl)-N-(4-
(metoxymetyl)phenyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Buée 1: Tng hop metyl 4-amino-6-clo-7-(1-flo-2- metylpropan-2-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

Theo quy trinh tdng hop ctia bude 1 trong vi du 56, str dung metyl 4-amino-7-
(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat, ma dugc tbng
hop bang cach st dung 1-flo-2-metylpropan-2-amin hydroclorua thay cho tert-
butylamin theo quy trinh cta budc 1 dén budce 4 cia vi du tham khéo 5, thay cho metyl
4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin 5-carboxylat, thu dugc
hop chét néu & d& muc (12%).

Bude 2: Téng hop axit 4-amino-6-clo-7-(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxylic

Theo quy trinh tdng hop cta budc 2 trong vi du 56, str dung metyl 4-amino-6-
clo-7-(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu duoc
trong budc 1, thu duge hop chét néu & d& muc (75%).

Budc 3: Tdong hop 4-amino-6-clo-7-(1-flo-2-metylpropan-2-yl)-N-(4-
(metoxymetyl)phenyl)-7H-pyrolo[2,3-d]pyrimidin- 5-cacboxamit

Theo quy trinh tbng hop ctia budc 3 trong vi du 56, sit dung axit 4-amino-6-

clo-7-(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu duoc

trong bude 2, thu duge hop chét néu & d& muc (35%).
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Vi du 202: Téng hop 4-amino-7-(tert-butyl)-6-clo-N-(4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Budc 1: metyl 4-amino-6-clo-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat

Theo quy trinh téng hop cta bude 1 trong vi du 56, sir dung metyl 4-amino-7-
(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc & bude 4 cta vi du tham
khéo 5 thay cho metyl 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-

carboxylat, thu dugc hop chét néu & dé& muc (11%).

Budc 2: Tdng hop axit 4-amino-6-clo-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxylic

Theo quy trinh tbng hop clia budce 2 trong vi du 56, sir dung metyl 4-amino-6-
clo-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc & budc 1, thu
duoc hop chit néu & dé muc (74%).

Budc 3: Tbéng hop 4-amino-7-(tert-butyl)-6-clo-N-(4-(metoxymetyl)phenyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tdng hop ctia bude 3 trong vi du 56, sir dung axit 4-amino-6-
clo-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxylic thu dugc & bude 2, thu
duge hop chét néu ¢ dé muc (46%).

Vi du 204: Téng hop 4-amino-6-(1-hydroxyetyl)-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

23mg 6-axetyl-4-amino-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit dugc trinh bay trong vi du 64 dugc hoa tan
trong 2ml metanol. 7mg natri borohydrua dugc bd sung vao & nhiét do trong phong, va
hén hop nay duoc khudy trong 2 gio. Dung dich phan tmg duge phan phan b giita
etyl axetat va nude, va 16p hitu co duge ra bang nuéc va dung dich nude natri clorua
bdo hoa, dugc lam kho béng natri sulfat khan, duoc loc, va dugc co. Phén cin duogc
tinh ché bang cot gel silica (etyl axetat/metanol = 1/0 -> &/1), tir d6 thu dugc 13,6mg

hgp chat néu & dé muc.

Vi du 205 Téng hop  4-amino-N-(3-flo-4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-6-((tetrahydro-2H-pyran-4-yl)etynyl)-7H-pyrolo[2,3-d]pyrimidin-
5-cacboxamit
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Theo quy trinh tong hop cia vi du 90, sir dung 4-amino-6-brom-N-(3-flo-4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
cacboxamit duoc trinh bay trong vi du tham khao 11 thay cho 4-amino-6-brom-N-(4-
(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
cacboxamit, va st dung 4-etynyltetrahydropyran thay cho 4-etynyl-1-metyl-pyrazol,

thu dugc hop chét néu & d& muc (53%).

Vi du 206: Téng hop  4-amino-N-(3-flo-4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-6-(3-morpholinoprop-1-yn-1-y1)-7H-pyrolo[2,3-d]pyrimidin-5-

cacboxamit

Theo quy trinh tdng hop cua vi du 205, st dung 4-prop-2-ynylmorpholin thay
cho 4-etynyltetrahydropyran, thu dugc hgp chét néu & dé muc (42%).

Vi du 207: 4-amino-6-etyl-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Budc 1: Téng hop metyl 4-amino-6-etyl-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

20mg metyl 4-amino-7-(1-metylxyclopropyl)-6-vinyl-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat dugc trinh bay trong budc 1 ctia vi du 65 dugc hoa tan trong
5ml etyl axetat, va Smg 10% paladi-cacbon dugc bd sung vao, sau d6 khudy trong khi
quyén hydro trong 2 gio. Chét khong tan duoc loc qua Xelit, va phan loc duge duoc cd,
tir d6 thu duge 20mg hop chét néu & d& muc.
Buéce 2: Tong hop 4-amino-6-etyl-N-(4-(metoxymetyl)phenyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh cta budc 1 va 2 cia vi du 55, sit dung 4-amino-6-etyl-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc ¢ bude 1 thay
cho metyl 4-amino-6-brom-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylat, thu dugc hgp chét néu & d& muc (26%).
Vi du so sanh 1: Téng hop 1-(tert-butyl)-3-(p-toluyl)pyrazolo[3,4-d]pyrimidin-4-amin

Theo quy trinh tong hop clia Tetrahedron Letters, 52(44), 5761-5763; 2011,
thu duge hop chét néu & dé muc (30%).

Vi du so sanh 2: Téng hop 4-amino-7-xyclopentyl-N-(4-phenoxyphenyl)-7H-
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pyrolo[2,3-d]pyrimidin-5-cacboxamit

Theo quy trinh tbng hops ctia vi du 25, sit dung 4-phenoxylanilin thay cho 4-

(metoxymetyl)anilin, thu dugc hop chét néu & d& muc (79%).

Vi du so sanh 3: Tdéng hop 4-amino-7-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-N-
metyl-7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Bude 1: Téng hop N-[4-(metoxymetyl)phenyl]-2-nitro-benzensulfonamit

1,9¢g 2-nitrobenzensulfonyl clorua dugc bd sung vao dung dich chira 1,0g 4-
(metoxymetyl)anilin va 1,5ml trietylamin trong 10ml cloform, va hdn hop nay duoc
khudy qua dém. Sau khi cd, phan cin dugc tinh ché bing phuwong phép sic ky gel
silica (dung mdi khai trién: hexan-etyl axetat), duoc cd, va dugc lam kho dudi ap suét

giam, tir d6 thu dugc 1,89g hop chét néu & d& muc.
Budc 2: Téng hop N-[4-(metoxymetyl)phenyl]-N-metyl-2-nitro-benzensulfonamit

0,53ml metyl iodua duogc bd sung vao huyén phu chta 1,84g N-[4-
(metoxymetyl)phenyl]-2-nitro-benzensulfonamide thu duge & bude 1 va 1,58g kali
cacbonat trong 20ml DMF, va hdn hop nay dugc khudy & nhiét do trong phong trong 2
gi¢. Dung dich phan g dugc pha lodng bang etyl axetat va nudce. Sau khi chiét bang
etyl axetat, 16p hitu co thu dugc dugc rira bang nudc 2 lan, va tiép d6 duogc rta bang
dung dich nudc natri clorua bdo hoa, sau d6 1am kho bang natri sulfat khan. Dung dich
thu duoc dugc loc, duge cd, va duge lam khd dudi ap suit giam, tir d6 thu dugc 2,04g

hop chit néu & dé muc.
Budc 3: Tong hop 4-(metoxymetyl)-N-metyl-anilin

1,59ml 3-metylbenzenthiol dugc bd sung vao huyén phu chtra 2,51g N-[4-
(metoxymetyl)phenyl]-N-metyl-2-nitro-benzensulfonamit thu dugc ¢ bude 2 va2,51g
kali cacbonat trong 10ml DMF, va hon hgp nay dugc khudy & nhiét do trong phong
trong 5 gio. Dung dich phan tng duogc pha loéng bang etyl axetat-nude, va dugc dua
vao chiét bang etyl axetat. Lép hitu co thu duge duge ria bing nude 2 lan, va tiép d6
duoc rira béng dung dich nudc natri clorua bdo hoa, sau d6 lam kho bé‘mg natri sulfat
khan. Dung dich thu dugc dugce loc va dugc ¢d, va phén can thu dugce duoc tinh ché
bang phuong phép sic ky gel silica, dugc 6, va duge 1am kho dudi ap sudt giam, tir

do thu duoc 0,81g hop chit néu ¢ dé muc.
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Buéc 4: Tbéng hop 4-amino-7-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-N-metyl-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

Dung dich chtta 59mg 4-(metoxymetyl)-N-metyl-anilin, 48pl 1,8-
diazabixyclo[5,4,0Jundec-7-en, 12mg phirc chit 1,1°-bis(diphenylphosphino)feroxen-
paladi (II) diclorua-diclometan, va 50mg 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-4-amin dugc trinh bay trong budc 3 cla vi du tham khao 5 trong Iml
DMA dugc khudy trong khi quyén cacbon monoxit & nhiét 6 110°C trong 1,5 gio.
Dung dich phan tng dugc tinh ché biang phurong phép sdc ky gel silica (dung mdi khai
trién: cloform-metanol), duoc ¢d, va dugce tinh ché lai bang hé théng diéu ché pha dao.
Sau khi ¢0, phén can thu dugc dugc huyén phu va dugc rua bang hexan-etyl axetat,
duoc loc, va dugc lam kho ¢ nhiét d§ 60°C dudi ap sudt giam, tir d6 thu duge 3,5mg

hop chat néu & dé€ muc.

Vi du so sanh 4: Téng hop 7-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-4-(metylamino)-
7TH-pyrolo[2,3-d]pyrimidin-5-cacboxamit

Bude 1: Tdéng hop 7-(tert-butyl)-5-iodo-N-metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin

400mg 7-(tert-butyl)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin dugc trinh bay
trong budc 2 cua vi du tham khdo 5 dugc bd sung vao 10ml dung dich chira metylamin
trong THF, va hdn hgp nay dugc khudy & nhiét @ 120°C trong 12 gid trong 10 phan
tng vi séng. Dung dich phéan Gng thu dugc dugce ¢d, va duge tinh ché bang phuong
phap séc ky gel silica bazo (dung mdi khai trién: hexan-etyl axetat), sau d6 cd, tir 6

thu dugc 400mg hop chét néu & dé muc.

Budc 2: Tdéng hop 7-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-4-(metylamino)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit

7-(tert-butyl)-5-iodo-N-metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin thu dugc &
budec 1, 103mg 4-(metoxymetyl)anilin, 90ul 1,8-diazabixyclo[5,4,0]undec-7-en, va
24mg phtrc chit 1,1’-bis(diphenylphosphino)feroxen-paladi (II) diclorua-diclometan
duge bd sung vao 1ml DMA, va hdn hop nay duoc khudy trong khi quyén cacbon
monoxit & nhiét d6 110°C trong 2 gid. Dung dich phan tng thu duoc dugc tinh ché
bang phuong phép sic ky gel silica (dung mdi khai trién: hexan-etyl axetat), dugc cd,
va duogc tinh ché lai bang phuong phap sic ky gel silica bazo, sau d6 cd, tir d6 thu

duge 52mg hop chét néu & dé muc.
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Vi du so sanh 5: Tdng hop 4-amino-N-(4-(metoxymetyl)phenyl)-1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxamit

Theo quy trinh tdng hop ctia vi du 1, st dung axit 4-amino-1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-3-cacboxylic dugc trinh bay trong vi du tham khao 12 thay
cho axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-cacboxylic, thu dugc
hop chét néu & d& muc (33%).

Céc bang tir 11 dén 34 trinh bay Cong thirc cAu tao va tinh chat vat cla cac

hop chét thu dugc trong céc vi du va cac vi du so sdnh.
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Hop
chét
Vi
du

Céng thirc cau

tao

Tinh chét vat Iy

m/z [M+H] + 367,1

1H-NMR (400MHz, DMSO-ds) 8 ppm:10,36 (1H, s), 8,51 (1H, brs), 8,24 (1H,
s), 8,09 (1H, brs), 7,78 (2H, d, J=8,5Hz), 7,32 (2H, d, J=8,5Hz), 5,25-5,22 (1H,
m), 4,38 (2H, s), 3,28 (3H, s), 2,15-2,11 (4H, m), 1,98-1,94 (2H, m), 1,74-1,69
(2H, m)

m/z [M+H] + 354,4

IH-NMR (400MHz, DMSO-ds) 8 ppm:10,04 (1H, s), 8,34 (1H, s), 8,11 (1H, s),
7,65 (2H, d, J=8,3Hz), 7,30 (2H, d, J=8,3Hz), 4,37 (2H, s), 3,27 (3H, s), 1,75
(OH, s)

m/z [M+H] + 383,9

1H-NMR (400MHz, DMSO-d6) § ppm: 10,35 (1H, s), 8,52 (1H, brs), 8,24 (1H,
s), 8,09 (1H, brs), 7,75 — 7,72 (2H, m), 7,30 (2H, d, J=8,5Hz), 5,25-5,21 (1H, m),
3,68 (2H, s), 2,16 — 2,11 (4H, m), 1,96-1,91 (2H, m), 1,95 3H, s), 1,71-1,67
(2H, m)

m/z [M+H] +389,2

1H-NMR (400MHz, DMSO-d6) 8 ppm: 10,43 (1H, s) , 8,50 (1H, s), 8,25 (1H,
5), 8,10 (1H, s), 7,89-7,87 (2H, m), 7,73-7,69 (3H, m), 6,91 (1H, dd, J=3,4,
0,7Hz), 6,58 (1H, dd, J=3,4, 1,7Hz), 5,26-5,20 (1H, m), 2,18-2,13 (4H, m), 1,98-
1,90 (2H, m), 1,74-1,69 (2H, m)

m/z [M+H] + 414,3

1H-NMR (400MHz, DMSO-d6) & ppm: 10,23 (1H, s), 8,61 (1H, s), 8,24 (1H, s),
8,18 (1H, s), 8,06 (1H, s), 7,65 — 7,61 (2H, m), 7,24-7,19 (2H, m), 7,10-704 (4H,
m), 6,81 — 6,77 (1H, m), 5,25-5,21 (1H, m), 2,14-2,10 (4H, m), 1,96-1,93 (2H,
m), 1,71-1,67 (2H, m)

m/z [M+H] + 393,2

1H-NMR (400MHz, DMSO-d6) & ppm: 10,24 (1H, s), 8,54 (1H, brs), 8,24 (1H,
s), 8,08 (1H, brs), 7,68 (1H, s), 7,51 (1H, dd, J=8,0, 1,7Hz), 7,20 (1H, d,
J=8,0Hz), 5,25-5,21 (1H, m), 4,22-4,18 (1H, m), 3,25 (3H, s), 3,14-3,05 (2H, m),
2,86 (2H, td, =155, 3,6Hz), 2,16-2,10 (4H, m), 1,96-1,93 (2H, m), 1,71-1,69
(2H, m)

m/z [M+H] + 349,2

H-NMR (400MHz, DMSO-d6) & ppm: 10,39 (1H, s), 8,50 (1H, s), 8,24 (1H, s),
8,10 (1H, s), 7,80 (2H, d, J=8,5Hz), 7,48 (2H, d, J=8,5Hz), 6,71 (1H, dd, J=17,6,
11,0Hz), 5,79 (1H, d, J=17,8Hz), 5,25-5,20 (2H, m), 2,15-2,13 (4H, m), 1,96-
1,92 (2H, m), 1,71-1,68 (2H, m)

m/z [M+H] + 357,1

1H-NMR (400MHz, DMSO-d6) & ppm: 10,50 (1H, s), 8,40 (1H, brs) ,8,25 (1H,
s), 8,11 (1H, brs),7,98 (1H, t, J=2,0Hz), 7,80-7,78 (1H, m), 7,41 (1H, t,
J=8,0Hz), 7,22 (1H, dd, J=7,7, 1,6Hz), 5,26-5,22 (1H, m), 2,18-2,11 (4H, m),
1,98-1,95 (2H, m), 1,72-1,69 (2H, m)

m/z [M+H] + 363,3

1H-NMR (400MHz, DMSO-d6) § ppm: 10,34 (1H, s), 8,51 (1H, s), 8,24 (1H, s),
8,09 (1H, s), 7,74 (2H, d, J=8,5Hz), 7,38 (2H, d, J=8,8Hz), 6,37 (1H, m), 6,29-
6,23 (1H, m), 5,25-5,21 (1H, m), 2,15-2,11 (4H, m), 1,96-1,93 (2H, m), 1,84
(3H, dd, J=6,6, 1,2Hz), 1,71-1,69 (2H, m)
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10 A | m/z [MHH] +365,1
w0 1H-NMR (400MHz, DMS0-d6) & ppm: 10,43 (1H, s), 8,51 (IH,
Y brs), 8,25 (1H, s), 8,12 (1H, brs), 7,79-7,77 (2H, m), 7,31 (2H, d,
v J=8,5H7), 5,82 (2H, s), 5,61-5,57 (1H, m), 4,38 (2H, s), 3,27 (3H,
(o s), 2,99-2,86 (4H, m)
11 e m/z [M+H] + 381,1
. & 1H-NMR (400MHz, DMSO-d6) § ppm: 10,35-10,31 (1H, m), 8,52
e (1H, brs), 8,23 (1H, s), 8,10 (1H, brs), 7,78-7,73 (2H, m), 7,31 (2H,
”% d, J=8,4Hz), 5,37-5,19 (1H, m), 4,37 (2H, s), 3,26 (3H, s), 2,29-1,18
SN (7H, m), 1,13-1,02 (3H, m)
12 e m/z [M+H] + 354,5
o 4 1H-NMR (400MHz, DMS0-d6) & ppm: 10,50 (1H, s), 8,51 (1H,
sl brs), 8,24 (1H, s), 8,11 (1H, brs), 7,82-7,79 (2H, m), 7,33 (2H, d,
Loy J=8,5H7), 5,36-5,34 (1H, m), 4,39 (2H, s), 3,28 3H, s), 2,86-2,81
& (2H, m), 2,46-2,38 (2H, m), 1,90-1,86 (2H, m)
13 s, m/z [M+H] + 3703
o S 1H-NMR (400MHz, DMSO0-d6) & ppm: 10,49 (1H, s), 8,52 (1H,
ttg“ brs), 8,24 (1H, s), 8,11 (1H, brs), 7,78-7,75 (2H, m), 7,31 (2H, d,
o J=8,5H7), 5,38-5,34 (1H, m), 3,68 (2H, s), 2,86-2,79 (2H, m), 2,46-
2,39 (2H, m), 1,96 (3H, s), 1,91-1,86 (2H, m)
14 A% | m/z[M+H]+ 3825
w S0 1H-NMR (400MHz, DMSO0-d6) & ppm: 10,43 (1H, s), 8,49 (1H,
S brs), 8,24 (1H, s), 8,11 (1H, brs),7,79 (2H, d, J=8,5Hz), 7,34 (2H, d,
N é J=8,3Hz), 5,39-5,31 (1H, m), 4,39 (2H, s), 3,27 3H, s), 2,67-2,62
{ (2H, m), 2,29-2,24 (2H, m), 1,28 (6H, s)
15 e m/z [M+H] + 357,8
RS 1H-NMR (400MHz, DMSO0-d6) & ppm: 10,40 (1H, s), 8,53 (1H,
S‘I) brs), 8,24 (1H, s), 8,09 (1H, brs), 7,75 (2H, d, J=8,3Hz), 7,30 (2H,
S d, 1=8,5Hz), 5,10-5,07 (1H, m), 3,68 (2H, s), 1,95 3H, s), 1,55 (6H,
d, J=6,6Hz)
16 5 | m/z [M+H] + 386,4
e @ 1H-NMR (400MHz, DMSO-d6) & ppm: 10,38 (1H, s), 8,56 (1H,
Ag‘ brs), 8,23 (1H, s), 8,10 (1H, brs), 7,76 (2H, d, J=8,5Hz), 7,30 (2H,
e f{i d, J=8,5Hz), 4,66-4,60 (1H, m), 3,68 (2H, s), 2,11-2,03 (2H, m),
~~ 1,95 (3H, s), 1,94-1,85 (2H, m), 0,67 (6H, t, J=7,3Hz)
17 g,{"% m/z [M+H] + 381,1
O 1H-NMR (400MHz, DMSO0-d6) & ppm: 10,38 (1H, s), 8,51 (1H,
N brs), 8,25 (1H, s), 8,07 (1H, brs), 7,80 (2H, d, J=8,5Hz), 7,32 (2H,
v ) d, J=8,5Hz), 4,73-4,68 (1H, m), 4,38 (2H, s), 3,29 (3H, s), 2,14-1,84
- (6H, m), 1,76-1,69 (1H, m), 1,54-1,41 (2H, m), 1,33-1,22 (1H, m)
18 S | m/z [MHH] + 3972
. {;,Lx;jif 1H-NMR (400MHz, DMSO-d6) & ppm: 10,39 (1H, s), 8,53 (1H,
e brs), 8,24 (1H, s), 8,10 (1H, brs), 7,77-7,75 (2H, m), 7,30 (2H, d,
L J=8,5Hz), 4,73-4,67 (1H, m), 3,68 (2H, s), 2,09-1,86 (6H, m), 1,95
@ (3H, ), 1,73-1,70 (1H, m), 1,48-1,42 (2H, m), 1,28-1,22 (1H, m)
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m/z [M+H] +433,5

1H-NMR (400MHz, DMSO0-d6) § ppm: 10,21 (1H, s), 8,52 (1H, brs),
8,23 (1H, s), 8,08 (1H, brs), 7,73 (2H, d, J=8,5Hz), 7,33 (2H, d, J=8,5Hz),
4,88 (1H, s), 4,39 (2H, s), 3,28 (3H, s), 2,70 (2H, m), 2,34-2,31 (2H, m),
2,00-1,90 (6H, m), 1,78 (2H, brs), 1,61-1,58 (2H, m)

m/z [M+H] + 395,0

1H-NMR (400MHz, DMSO-d6) & ppm: 10,40 (1H, s), 8,52 (1H, brs),
8,24 (1H, s), 8,09 (1L, brs), 7,79 (2H, d, J=8,5Hz), 7,31 (2H, d, J=8,3Hz),
4.70-4,64 (1H, m), 4,38 (2H, s), 3,28 (3H, s), 2,16-2,06 (2H, m), 1,95-
1,92 (2H, m), 1,84-1,81 (2H, m), 1,49-1,48 (1H, m), 1,22-1,13 (2H, m),
0,93 (3H, d, (21, D, J=6,6Hz)

m/z [M+H] + 359,1

1H-NMR (400MHz, DMSO-d6) & ppm: 10,47 (1H, s), 8,52 (1H, brs),
8,26 (1H, s), 8,16 (1H, brs), 7,79 (2H, d, J=8,5Hz), 7,33 (2H, d, J=8,5Hz),
5.28-526 (1H, m), 5,05-4,73 (2H, m), 4,39 (2H, s), 3,28 (3H, s), 1,50
(3H, dd, J=7,0, 1,3Hz)
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m/z [M+H] + 355,2

1H-NMR (400MHz, DMSO-d6) & ppm: 1H-NMR (DMSO-d6) 8 ppm:
10,24 (1H, s), 8,52 (1H, brs), 8,22 (1H, s), 8,01 (1H, brs), 7,75 (2H, d,
J=8,4Hz), 7,31 (2H, d, J=8,4Hz), 4,37 (2H, s), 3,27, (3H, 5), 1,77 (9H, s)

23 F(S m/z [M+H] +371,2
e 1H-NMR (400MHz, DMSO0-d6) § ppm: 10,22 (1H, s), 8,52 (1H, brs),
»J\J 8,22 (1H, s), 8,00 (1H, brs), 7,70 (2H, d, J=8,4Hz), 7,29, (2H, d,
e )& J=8,4Hz), 3,66 (2H, s), 3,30 (3H, ), 1,77 (9H, 5)
24 o | m/z[M+H] +341,3
w35 1H-NMR (400MHz, DMSO-d6) & ppm: 10,02 (1H, s), 8,38 (1H, s), 8,12
ol (1H, s), 7,67 (2H, d, ]=8,4Hz), 7,30 (2H, d, ]=8,4Hz), 4,96-4,93 (1H, m),
4,36 (2H, s), 3,27 (3H, s), 1,48 (6H, d, J=6,4Hz)
25 ) m/z [M+H] + 366,3
e Mju* 1H-NMR (400MHz, DMSO-d6) & ppm: 10,01 (1H, s), 8,34 (1H, s), 8,11
(e (1H, s), 7,66 (2H, d, J=8,4Hz), 7,30 (2H, d, J=8,8Hz), 5,10-5,06 (1H, m),
S 437 (2H, s), 3,27 (3H, s), 2,18-2,14 (2H, m), 1,91-1,83 (4H, m), 1,73-
1,71 (2H, m)
26 O m/z [M+H] + 373,5
w S 1H-NMR (400MHz, DMSO-d6) & ppm: 10,10 (1H, s), 8,34 (1H, s), 8,11
(D& (1H, s), 7,66 (2H, d, J=8,4Hz), 7,30 (2H, d, J=8,8Hz), 5,02 (2H, d,
X, J=47,3Hz), 4,36 (2H, s), 3,27 (3H, s), 1,74 (6H, s)

27

m/z [M+H] + 3522

1H-NMR (400MHz, DMSO-d6) 8 ppm: 9,98 (s, 1H), 8,32 (s, 1H), 8,11 (s,
1H), 7,55 (d, J=8,5Hz, 2H), 7,16 (d, J=8,5Hz, 2H), 2,53-2,49 (m, 2H),
1,74 (s, 9H), 1,59-1,53 (m, 2H), 0,87 (t, J=7,3Hz, 3H)
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28 e m/z [M+H] + 402,2
o @ ‘;{} '” 1H-NMR (400MHz, DMSO-d6) & ppm: 9,96 (1H, s),
fﬁi‘”" 9,01 (1H, s), 8,33 (1H, s), 8,17-8,12 (4H, m), 7,66 (2H, d,
A J=9,0Hz), 7,56-7,51 (3H, m), 6,80 (1H, d, ]=8,3Hz), 6,70
(1H, td, J=5,0, 2,4Hz), 1,74 (9H, s)
29 = m/z [M+H] + 370,3
o O Qf 1H-NMR (400MHz, DMSO-d6) & ppm: 10,05 (1H, s),
Tf«: - 8,34 (1H, s), 8,12 (1H, s), 7,61 (2H, d, J=8,4Hz), 7,28
" (2H, d, J=8,5Hz), 3,67 (2H, s), 1,95 (3H, 5), 1,74 (9H, s)
30 5 o m/z [M+H] + 372,3
o O 1H-NMR (400MHz, DMSO-d6) & ppm: 10,19 (1H, s),
e 8,34 (1H, s), 8,12 (1H, s), 7,65 (1H, dd, J=12,7, 2,0Hz),
‘Nii{ 7,46-7,37 (2H, m), 4,40 (2H, s), 3,28 (3H, 5), 1,74 (9H, )
31 oo m/z [M+H] + 388,1
. f«;w 1H-NMR (400MHz, DMSO-d6) § ppm: 10,15 (1H, s),
LY 8,35 (1H, s), 8,12 (1H, s), 7,86 (1H, d, J=2,0Hz), 7,65
A (1H, dd, J=8,4, 2,1Hz), 7,45 (1H, d, J=83,Hz), 4,44 (2H,
s), 3,33 (3H, s), 1,74 (9H, s)
32 e m/z [M+H] + 368,3
. i:,x( ' 1H-NMR (400MHz, DMSO-d6) & ppm: 9,97 (1H, s),
e 8,34 (1H, s), 8,11 (1H, s), 7,50-7,49 (2H, m), 7,26-7,23
Lol (1H, m), 4,36 (2H, s), 3,28 (3H, s), 2,27 (3H, s), 1,74
‘ (9H,s)
33 ey m/z [M+H] + 384,3
" {g__{\ 1H-NMR (400MHz, DMSO-d6) & ppm: 9,56 (1H, s),
WAL o 8,36 (1H, s), 8,10 (1H, s), 7,44 (1H, d, J=8,0Hz), 7,03
e N% (1H, d, J=1,2Hz), 6,90 (1H, dd, J=8.2, 1,1Hz), 4,40 (2H,
B s), 3,81 (3H, s), 3,30 (3H, s), 1,73 (9H, s)
34 W m/z [M+H] + 334,1
9 1H-NMR (400MHz, DMSO-d6) & ppm: 10,16 (1H, s),
g%ifﬁi 8,36 (1H, s), 8,13 (1H, s), 7,82-7,67 (2H, m), 7,53-7,43
v LY (2H, m), 4,13 (1H, s), 1,76 (9H, s)
A
35 Ol m/z [M+H] + 357,2
»{”‘7{) 0y . 1H-NMR (400MHz, DMSO-d6) & ppm: 10,06 (1H, s),
B S 8,35 (1H, s), 8,12 (1H, s), 7,74-7,57 (2H, m), 7,31 (2H, d,
J=8,5Hz) , 4,37 (2H, s), 1,75 (9H, s)
36 ~ m/z [M+H] + 3534
if’}‘"”"w 1H-NMR (400MHz, DMSO-d6) & ppm: 10,01 (1H, s),
[ 8,29 (1H, s), 8,14 (1H, s), 7,69 (2H, d, J=8,4Hz), 7,29
& (2H, d, J=8,8Hz), 4,36 (2H, s), 3,27 (3H, s), 1,56 (3H, s),
1,16 (2H, m), 1,01 (2H, m)
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m/z [M+H] + 368,9

1H-NMR (400MHz, DMSO0-d6) & ppm: 10,01 (1H, s), 8,29
(1H, s), 8,14 (1H, s), 7,62 (2H, d, J=8,5Hz), 7,27 (2H, d,
J=8,5Hz), 3,66 (2H, s), 1,94 (3H, s), 1,55 (3H, s), 1,16 (2H,
m), 1,01 (2H, m)

m/z [M+H] + 3693

1H-NMR (400MHz, DMSO-d6) & ppm: 10,05 (1H, s), 8,30
(1H, s), 8,09 (1H, s), 7,65 (2H, d, J=8,5Hz), 7,30 (2H, d,
J=8,5Hz), 4,36 (2H, s), 3,27 (3H, s), 2,23 (2H, q, J=7.4Hz),
1,70 (6H, t, I=7,9Hz), 0,56 (3H, t, J=7,4Hz)

m/z [M+H] + 3672

1H-NMR (400MHz, DMSO-d6) & ppm: 10,02 (1H, s), 8,23
(1H, s), 8,08 (1H, s), 7,66 (2H, d, J=8,5Hz), 7,29 (2H, d,
1=8,3Hz), 4,36 (2H, s), 3,27 3H, s), 2,72-2,64 (2H, m), 2,40-
2,35 (2H, m), 2,07-2,00 (1H, m), 1,90-1,88 (1H, m), 1,67 3H,
s)

m/z [M+H] + 3883

1H-NMR (400MHz, DMSO-d6) & ppm: 10,09 (1H, s), 8,33
(1H, s), 8,11 (1H, s), 7,63-7,61 (2H, m), 7,28 (2H, d,
J=8,4Hz), 5,02 (2H, d, J=47,3Hz), 3,66 (2H, s), 1,95 (3H, s),
1,74 (6H, brs)

m/z [M+H] + 390,1

1H-NMR (400MHz, DMSO-d6) § ppm: 10,24 (1H, s), 8,33
(1H, s), 8,12 (1H, s), 7,67- 7,64 (1H, m), 7,47-7,37 (2H, m),
5,02 (2H, d, J=47,1Hz), 4,40 (2H, s), 3,27 (3H, 5), 1,74 (6H, s)

m/z [M+H] + 422,2

|H-NMR (400MHz, DMSO-d6) & ppm: 10,14 (1H, s), 8,46
(14, s), 7.98 (1H, s), 7,67 — 7,65 (2H, m), 7,34-7,30 (3H, m),
6,92-6,90 (2H, m), 4,37 (2H, s), 3,27 (3H, s), 2,19 (6H,5s)

m/z [M+H] + 393,5

1H-NMR (400MHz, DMSO-d6) & ppm: 10,01 (1H, s), 8,41
(14, s), 8,11 (1H, s), 7,66-7.63 (2H, m), 7,30 (2H, d,
J=8,5Hz), 4,67 — 4,64 (1H, m), 4,37 (2H, s), 3,27 3H, s), 2,45
(1H, m), 2,36 (1H, m), 2,02-1,96 (1H, m), 1,86-1,83 (1H, m),
1,78-1,76 (14, m), 1,61-1,54 (2H, m), 1,39-1,37 (1H, m),
1,30-1,28 (2H, m)

m/z [M+H] + 364,0

1H-NMR (400MHz, DMSO-d6) & ppm: 10,06 (1H, s), 8,22
(14, s), 8,12 (1H, s), 7,66 (2H, d, J=8,5Hz), 7,30 (2H, d,
J=8,5H7), 4,37 (2H, 5), 3,27 3H, ), 2,70 (1H, 5), 2,41 (6H,5)
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m/z [M+H] + 370.0

1H-NMR (400MHz, DMSO-d6) & ppm: 10,07 (1H, s), 8,33
(1H, s), 8,15 (1H, s), 7,67 (2H, d, J=8,3Hz), 7,29 (2H, d,
J=8,5Hz), 4,71-4,59 (2H, m), 4,36 (2H, s), 3,27 (3H, s), 1,32
(4H, m)
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46 m/z [M+H] + 388,1
e 1H-NMR (400MHz, DMSO0-d6) § ppm: 10,11 (1H, s), 8,34 (1H, s),
wh i‘“ 8,14 (1H, s), 7,68 (2H, d, J=8,5Hz), 7,30 (2H, d, J=8,5Hz), 6,29-
A 6,01 (1H, m), 4,36 (2H, s), 3,27 (3H, ), 1,51-1,45 (4H, m)
47 e m/z [M+H] + 366,3
‘31@ 1H-NMR (400MHz, DMSO-d6) § ppm: 10,01 (1H, s), 8,29 (1H, s),
»*( 8,14 (14, s), 7,67 (2H, d, J=8,3Hz), 7,29 (2H, d, J=8,5Hz), 4,36
S (2H, s), 3,27 (3H, s), 1,84-1,80 (2H, m), 1,13-1,11 (2H, m), 1,03
1,02 (2H, m), 0,78 (3H, t, J=7,3Hz)
48 F o m/z [M+H] + 370,1
. Q 1H-NMR (400MHz, DMSO-d6) & ppm: 10,16 (1H, s), 8,29 (1H, s),
Mo 8,14 (1H, s), 7,66 (1H, dd, J=12,6, 1,8Hz), 7,46 (1H, dd, J=8.4,
(DN 1,8H2), 7,38 (1H, t, ]=8,3Hz), 4,39 (2H, s), 3,27 (3H, s), 1,55 (3H,
DS s), 1,18-1,16 (2H, m), 1,03-1,00 (2H, m)
49 o m/z [M+H] + 3782
o O 1H-NMR (400MHz, DMSO-d6) § ppm: 10,00 (1H, s), 8,28 (1H, s),
e e 8,12 (1H, s), 7,66 (2H, d, J=8,5Hz), 7,29 (2H, d, J=8,5Hz), 4,36
LI (2H, s), 3,26 (3H, s), 1,55 (1H, m), 1,11-1,08 (2H, m), 0,98-0,95
54 (2H, m), 0,40-0,37 (2H, m), 0,34-0,31 (2H, m)
50 e m/z [M+H] + 3902
[ ol 1H-NMR (400MHz, DMSO-d6) § ppm: 10,12 (1H, s), 8,37 (1H, s),
(D% 8,12 (1H, s), 7,65 (2H, d, J=8,3Hz), 7,31 (2H, d, J=8,3Hz), 7,19-
A, 6,91 (1H, m), 4,37 (2H, s), 3,27 (3H, s), 1,80 (6H, s)
51 e m/z [M+H] + 3822
" o 1H-NMR (400MHz, DMSO0-d6) & ppm: 10,04 (1H, s), 8,31 (1H, s),
LI,Q‘“ 8,07 (1H, s), 7,65 (2H, d, J=8,5Hz), 7,30 (2H, d, J=8,5Hz), 4,36
Ly (2H, s), 3,27 (3H, s), 3,23-3,17 (1H, m), 1,67 (6H, s), 0,70 (6H, d,
i J=6,8Hz)
52 e m/z [M+H] + 396,2
W S0~ 1H-NMR (400MHz, DMSO0-d6) § ppm: 10,01 (1H, s), 8,39 (1H, s),
IR 8,05 (1H, s), 7,64 (2H, d, J=8,5Hz), 7,30 (2H, d, J=8,5Hz), 4,36
UN (2H, s), 3,27 (3H, s), 1,85 (6H, s), 0,91 (9H, s)
53 o, m/z [M+H] + 380,2
we & Q 1H-NMR (400MHz, DMSO-d6) § ppm: 10,08 (1H, s), 8,41 (1H, s),
”’ifﬁ“ 8,10 (1H, s), 7,64 (2H, d, J=8,3Hz), 7,29 (2H, d, J=8,3Hz), 4,36
L (2H, s), 3,27 (3H, s), 1,86-1,81 (1H, m), 1,62 (6H, s), 0,56-0,47
A (4H, m)
54 R0 m/z [M+H] + 398,2
oo b 1H-NMR (400MHz, DMS0-d6) § ppm: 10,21 (1H, s), 8,41 (1H, s),
e 8,11 (1H, s), 7,65 (1H, dd, J=12,6, 1,8Hz), 7,46-7,37 (2H, m), 4,40
Ly (2H, ), 3,28 (3H, 5), 1,84 (1H, m), 1,63 (6H, s), 0,55-0,49 (4H, m)
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55 J m/z [M+H] + 4320
e O 1H-NMR (400MHz, CDCI3) & ppm: 8,51 (1H, s), 8,34 (1H, s),
e 7,62 (2H, d, ]=8,29Hz), 7.3 (2H, d, J=8,29Hz), 4,47 (2H, s), 3,40
T (3H, s), 1,61 (3H, s), 1,38-1,10 (4H, m)
56 o m/z [M+H] + 386,1
~ 1H-NMR (400MHz, CDCI3) & ppm: 8,50 (1H, s), 8,35 (1H, s),
WS 7,56-7,66 (2H, m), 7,38 (2H, d, ]=8,29Hz), 4,47 (2H, s), 3,40 (3H,
g O s), 1,60 (3H, s), 1,51-1,14 (4H, m)
o
57 m/z [M+H] + 3822
= 1H-NMR (400MHz, DMSO-d6) 8 ppm: 9,62 (1H, s), 8,15 (1H, s),
. ;I‘}W 7,68 (2H, d, J=8,29Hz), 7,53 (2H, brs), 7,30 (2H, d, J=8,29Hz),
Gl im0’ 438 (2H, s), 4,15 (3H, s), 3,28 (3H, s), 1,57 (3H, s), 1,24-1,13
< (2H, m), 1,13-1,00 (2H, m)
58 J m/z [M+H] + 3772
e 1H-NMR (400MHz, DMSO-d6) § ppm: 10,79 (1H, s), 8,32 (1H,
WA s), 7,66 (2H, d, J=8,54Hz), 7,59 (2H, brs), 7,36 (2H, d, J=8,54Hz),
N @;‘” 440 (2H, ), 3,29 (3H, s), 1,58 (3H, s), 1,40-1,27 (2H, m), 1,25-
1,12 (2H, m)
59 L m/z [M+H] + 448,0
o 9 ' 1H-NMR (400MHz, CDCI3) & ppm: 8,48 (1H, s), 8,34 (1H, s),
s, 7,59 (2H, d, J=8,54Hz), 7,35 (2H, d, J=8,29Hz), 7,05 (2H, brs),
* 3,69 (21, s), 2,02 (3H, s), 1,60 (3H, s), 1,38-1,12 (4H, m)
60 d m/z [M+H] + 3682
z’? 1H-NMR (400MHz, CDCI3) & ppm: 8,26 (1H, s), 7,58 (2H, brd,
A J=7,80Hz), 7,45 (1H, s), 7,37 (2H, brd, J=7,80Hz), 6,12 (2H, brs),
+ 4,46 (2H, s), 3,40, (3H, s), 2,83 (3H, s), 1,93 (9H, s)
61 d m/z [M+H] + 429,1
I 1H-NMR (400MHz, DMSO0-d6) § ppm: 9,28 (1H, s), 8,74-8,69
i (1H, m), 8,66-8,61 (1H, m), 8,26 (1H, s), 8,05-7,96 (1H, m), 7,58-
Sl 7,50 (1H, m), 7,27-7,13 (6H, m), 4,30 (2H, s), 3,23 (3H, s), 1,66
i (3H, s), 0,92-0,63 (4H, m)
62 d m/z [M+H] + 366,2
Fg 1H-NMR (400MHz, CDCI3) & ppm: 8,35 (1H, s), 7,56 (2H, d,
N»:ﬁ*" J=8,54Hz), 7,45 (1H, brs), 7,37 (2H, d, J=8,29Hz), 6,56 (2H, brs),
Gl 4,46 (2H, s), 3,40 (3H, s), 2,84 (3H, s), 1,56 (3H, s), 1,33-1,12
< (4H, m)
63 J m/z [M+H] + 3923
e 1H-NMR (400MHz, CDCI3) § ppm: 8,36 (1H, s), 8,12 (1H, s),
& 7,62 (2H, brd, J=8,05Hz), 7,38 (2H, d, J=8,54Hz), 4,46 (2H, s),
- 3,41 (3H, s), 2,14-2,05 (1H, m), 1,65 (3H, s), 1,39-1,00 (8H, m)
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64

m/z [M+H] + 394,1

1H-NMR (400MHz, CDCI3) & ppm: 9,77 (1H, s), 8,44 (1H, s),
7,69-7,64 (2H, m), 7,38-7,33 (2H, m), 7,07-7,03 (2H, m), 4,46 (2H,
s), 3,39 (3H, s), 2,82 (3H, s), 1,90 (3H, s), 1,18-1,05 (4H, m)

65 é

m/z [M+H] +378,3

1H-NMR (400MHz, CDCI3) § ppm: 8,36 (1H, s), 8,02 (1H, s), 7,53
(2H, d, J=8,54Hz), 7,38-7,33 (2H, m), 7,19-7,08 (1H, m), 6,00-5,89
(2H, m), 4,45 (2H, s), 3,40 (3H, s), 1,59 (3H, s), 1,32-1,08 (4H, m)

66 -0,

m/z [M+H] + 353,2

]H-NMR (400MHz, DMSO-d6) & ppm: 10,06 (1H, s), 8,52 (1H, s),
8,11 (1H, s), 7,68 (2H, d, J=8,5Hz), 7,31 (2H, d, J=8,5Hz), 5,18
(1H, m), 4,37 (2H, s), 3,28 (3H, s), 2,50-2,45 (4H, m), 1,90-1,86
(2H, m)

67 ) _{“‘3\
{{ X

m/z [M+H] +381,4

1H-NMR (400MHz, DMSO-d6) & ppm: 10,22 (1H, s), 8,51 (1H,
brs), 8,24 (1H, s), 8,07 (1H, brs), 7,76 (2H, d, J=8,3Hz), 7,30 (2H,
m), 5,30-5,27 (1H, m), 4,39 (2H, s), 3,28 (3H, s), 2,36-1,22 (7H, m),
0,47 (2H, d, J=6,8Hz)

68 7

m/z [M+H] + 3473

1H-NMR (400MHz, DMSO-d6) & ppm: 10,48 (1H, s), 8,42 (1H,
brs), 8,24 (1H, s), 8,08 (1H, brs), 7,86-7,83 (2H, m), 7,58 (1H, m),
7,50-7,47 (2H, m), 5,25-5,21 (1H, m), 2,14-2,07 (4H, m), 1,96-1,92
(2H, m), 1,71-1,68 (2H, m)

69 d

m/z [M+H] + 370,3

1H-NMR (400MHz, DMSO0-d6) § ppm: 9,94 (1H, s), 8,19 (1H, s),
7,71-7,53 (2H, m), 7,44 (2H, brs), 7,31 (2H, d, J=8,54Hz), 4,38 (2H,
s), 3,28 (3H, s) 1,52 (3H, s), 1,31-1,13 (2H, m), 1,12-1,03 (2H, m)

70 W

m/z [M+H] + 407,4

1H-NMR (400MHz, DMSO-d6) & ppm: 10,54 (1H, s), 8,44 (1H,
brs), 8,24 (1H, s), 8,08 (1H, brs), 7,93-7,89 (2H, m), 7,38 (2H, d,
J=8,8Hz), 5,27-5,19 (1H, m), 2,18-2,11 (4H, m), 1,99-1,89 (2H, m),
1,74-1,68 (2H, m)

& O

m/z [M+H] + 4132

|H-NMR (400MHz, DMSO-d6) & ppm: 10,28 (1H, s), 8,48 (1H,
brs), 8,23 (1H, s), 8,04 (1H, brs), 7,65-7,54 (3H, m), 7,31-7,23 (4H,
m), 7,20-7,15 (1H, m), 7,04-7,02 (1H, m), 5,24-5,20 (1H, m), 3,94
(2H, ), 2,14-2,09 (4H, m), 1,95-1,91 (2H, m), 1,71-1,68 (2H, m)

72

m/z [M+H] + 390.1

1H-NMR (400MHz, DMSO-d6) & ppm: 10,57 (1H, s), 8,42 (1H,
brs), 8,25 (1H, s), 8,19 (1H, d, J=1,0Hz), 8,10 (1H, brs), 8,00 (4H,
m), 7,36 (1H, d, J=0,7Hz), 5,28-5,20 (1H, m), 2,17-2,12 (4H, m),
1,99-1,92 (2H, m), 1,72-1,68 (2H, m)
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73 ha

m/z [M+H] + 348,3

1H-NMR (400MHz, DMSO-d6) & ppm: 10,69 (1H, s), 8,31 (1H,
brs), 8,25 (1H, s), 8,11(1H, brs), 8,06-8,03 (2H, m), 7,86-7,83 (2H,
m), 5,27-5,20 (1H, m), 2,19-2,10 (4H, m), 1,98-1,89 (2H, m), 1,75-
1,69 (2H, m)

74

m/z [M+H] + 368,2

|H-NMR (400MHz, DMSO-d6) & ppm: 10,85 (1H, s), 8,29-8,25
(4H, m), 8,18-8,13 (3H, m), 5,27-5,23 (1H, m), 2,20-2,11 (4H, m),
1,99-1,94 (2H, m), 1,73-1,69 (2H, m)

75

m/z [M+H] + 379,2

1H-NMR (400MHz, DMSO-d6) & ppm: 10,46 (1H, s), 8,56 (1H,
brs), 8,39 (1H, d, J=2,0Hz), 8,24 (1H, s), 8,07 (1H, brs),7,99 (1H, d,
J=8,8Hz), 7,78 (1H, d, J=5,6Hz), 7,75-7,72 (1H, m), 7,48-7,46 (1H,
m), 5,28-5,21 (1H, m), 2,20-2,07 (4H, m), 2,00-1,91 (2H, m), 1,75-
1,65 (2H, m)

76

m/z [M+H] + 365,2

|H-NMR (400MHz, DMSO-d6) & ppm: 10,75 (1H, s), 8,45 (1H,
brs), 8,37 (1H, s), 8,24 (1H, brs), 8,01 (1H, dd, J=12.2, 2,0Hz), 7,83
(1H, dd, J=8,5, 2,2Hz), 7,75-7,65 (1H, m), 5,39-5,32 (1H, m), 4,57
(1H, s), 2,31-2,19 (4H, m), 2,10-2,02 (2H, m), 1,87-1,77 (2H, m)

77 U

m/z [M+H] + 417,0

|H-NMR (400MHz, DMSO-d6) & ppm: 10,06 (1H, s), 8,46 (1H,
brs), 8,24 (1H, s), 8,05 (1H, brs), 7,53-7.41 (3H, m), 5,26-5,23 (1H,
m), 2,26 3H, s), 2,14-2,09 (4H, m), 1,95-1,93 (2H, m), 1,72-1,66
(2H, m)

78 3

m/z [M+H] + 357,1

1H-NMR (400MHz, DMSO-d6) & ppm: 10,55 (1H, s), 8,62 (1H,
brs), 8,34 (1H, s), 8,29 (1H, brs), 7,78 (2H, d, J=8,5Hz), 7,34 (2H,
d, J=8,5Hz), 6,38 (1H, s), 5,74 (1H, s), 5,65 (1H, d, J=2,2Hz), 5,62
(1H, s), 4,39 (2H, s), 3,29 (3H, s)

79 e

m/z [M+H] + 3473

1H-NMR (400MHz, DMSO0-d6) & ppm: 10,08 (1H, s), 8,26 (1H, s),
8,09 (1H, s), 7,65 (2H, d, J=8,3Hz), 7,29 (2H, d, J=8,5Hz), 4,36
(2H, 5), 3,94 (2H, s), 3,27 GH, 5), 3,13 (3H, 5), 1,70 (6H, 5)

7N
8 O \;—-&N'

m/z [M+H] + 376,2

1H-NMR (400MHz, DMSO-d6) 8 ppm: 10,10 (1H, s), 8,35 (1H, s),
8,12 (1H, s), 7,93 (1H, brs), 7,78 (2H, d, J=8,5Hz), 7,73-7,70 (2H,
m), 7,68 (1H, brs), 6,67 (1H, m), 1,75 (9H, s)

81

m/z [M+H] + 355,1

1H-NMR (400MHz, DMSO-d6) § ppm: 10,83 (1H, s), 8,64 (1H, s),
8,34 (1H, d, ]=2,20Hz), 8,14 (1H, d, J=8,54Hz), 8,12 (1H, s), 7,77
(1H, dd, J=8,66, 2,56Hz), 4,41 (2H, s), 3,30 3H, 5), 1,73 (9H, 5)
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82 d m/z [M+H] + 417,4
. & | TH-NMR (400MHz, DMSO-d6) & ppm: 10,44 (1H, s), 8,52 (1H, brs),
ﬁ:{“"w'“} 8,24 (1H, s), 8,11 (1H, brs), 7,76 (2H, d, J=8,4Hz), 7,30 (2H, d, J=8,4Hz),
Iy 5,01-4,91 (1H, m), 4,37 (2H, s), 3,26 3H, s), 2,39-1,98 (8H, m)
TN
83 o | m/z [M+H] +353,1
w, & 1H-NMR (400MHz, DMSO-d6) & ppm: 10,29 (1H, s), 8,52 (1H, brs),
who A 8,24 (1H, s), 8,06 (1H, brs), 7,74 (2H, d, J=8,5Hz), 7,32 (2H, d, J=8,5H2),
5,28-5,15 (2H, m), 4,48 (2H, d, J=5,6Hz), 2,18-2,09 (4H, m), 1,99-1,90
(2H, m), 1,73-1,66 (2H, m)
84 o | m/z [M+H] +379,1
7%/ | TH-NMR (400MHz, DMSO-d6) § ppm: 10,22 (1H, s), 8,49 (1H, brs),

8,22 (1H, s), 8,04 (1H, brs), 7,61-7,58 (1H, m), 7,57-7,53 (1H, m), 7,02
(1H, d, J=8,1Hz), 5,26-5,17 (1H, m), 4,64 (2H, s), 3,88-3,84 (2H, m),
2.80-2,76 (2H, m), 2,15-2,08 (4H, m), 1,98-1,89 (2H, m), 1,73-1,61 (2H,
m)

85 (5 | m/z [MFH] +4753
4 ;::;«»-« 1H-NMR (400MHz, CDCI3) & ppm: 9,28 (1H, s), 8,37 (1H, s), 7,64 (2H,
o e d, J=8,8Hz), 7,36 (2H, d, J=8,4Hz), 4,46 (2H, s), 3,78 (2H, s), 3,74-3,73
d (4H, m), 3,38 (3H, s), 2,70-2,68 (4H, m), 1,62 (3H, s), 1,39-1,36 (2H, m),
1,16-1,14 (2H, m)
86 | . v | m/z[M+H]+4484
£ gt 1H-NMR (400MHz, DMSO-d6) & ppm: 9,92 (1H, s), 8,16 (1H, s), 7,66
s (2H, d, J=8,4Hz), 7,28 (2H, d, J=8,4Hz), 4,76 (1H, s), 4,35 (2H, s), 3,26
e (3H, 5), 2,72 (2H, s), 1,49 (3H, 5), 1,23 (6H, ), 1,23-1,04 (4H, m)
87 | m/z [M+H] + 460,4
{1 %-"» | IH-NMR (400MHz, DMSO-d6) 8 ppm: 9,96 (1H, s), 8,17 (1H, s), 7,65
3 (2H, d, J=8,4Hz), 7,56 (2H, brs), 7,28 (2H, d, J=8,4Hz), 4,34 (2H, ),
Lo 3,78-3,76 (2H, m), 3,44-3,42 (2H, m), 3,25 (3H, s), 3,12-3,08 (1H, m),
4 1,85-1,83 (2H, m), 1,64-1,62 (2H, m), 1,49 (3H, s), 1,24-1,22 (2H, m),
1,07-1,05 (2H, m)
88 | £ (o |m/z[MfH]+459.2
e 1H-NMR (400MHz, DMSO-d6) 8 ppm: 10,02 (1H, s), 8,16 (1H, s), 7,64
oo (2H, d, J=8,4Hz), 7,53 (2H, s), 7,28 (2H, d, J=8,4Hz), 4,35 (2H, s), 3,80
o (2H, s), 3,24 (3H, s), 2,56-2,54 (4H, m), 1,58-1,55 (4H, m), 1,49 3H, s),
- 1,24-1,23 (2H, m), 1,07-1,05 (2H, m)
89 < | m/z [M+H] +4523
S 1H-NMR (400MHz, DMSO-d6) § ppm: 9,61 (1H, s), 8,11 (1H, s), 7,62
e (2H, d, J=8,4Hz), 7,27 (2H, d, J=8,4Hz), 4,51 (1H, dd, J=9,7, 2,4Hz), 4,34
e~ | H, ), 4,30 (1H, td, J=7.2, 2,4Hz), 4,23 (1H, dd, J=9,5, 7,7Hz), 3,76-
3,64 (2H, m), 3,25 (3H, s), 2,07-1,96 (1H, m), 1,89-1,78 (2H, m), 1,71-
1,68 (1H, s)
9 | . m/z [M+H] + 456,1
j ) 1H-NMR (400MHz, DMS0-d6) & ppm: 10,11 (1H, s), 8,22 (1H, brs),

8,17 (1H, s), 7,72-7,63 (SH, m), 7,31 (2H, d, J=8,5Hz), 4,36 (2H, s), 3,88
(3H, 5), 3,27 (3H, 5), 1,53 BH, ), 1,29 (2H, m), 1,13 (2H, m)
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91

m/z [M+H] + 493,5

1H-NMR (400MHz, DMSO-d6) & ppm: 10,20 (1H, s), 8,47 (1H, dd,
J=4.4, 1,5Hz), 8,28-8,26 (1H, m), 8,23 (2H, brs), 7,73 (2H, d, J=8,8Hz),
7,68 (2H, m), 7,39-7,36 (1H, m), 7,32 (2H, d, J=8,8Hz), 4,38 (2H, s), 3,27
(3H, s), 1,60 (3H, s), 1,36 (2H, m), 1,20 (2H, m)

92

m/z [M+H] + 456,2

1H-NMR (400MHz, DMSO-d6) 8 ppm: 10,19 (1H, s), 8,22 (1H, s), 7,83
(1H, d, J=2,2Hz), 7,74 (2H, d, J=8,5Hz), 7,64 (2H, brs), 7,30 (2H, d,
J=8,5Hz), 6,53 (1H, d, J=2,2Hz), 4,36 (2H, s), 3,90 (3H, s), 3,27 (3H, s),
1,54 (3H, s), 1,31 (2H, m), 1,13 (2H, m)

93

m/z [M+H] +456,4

1H-NMR (400MHz, DMSO0-d6) & ppm: 10,28 (1H, s), 8,22 (1H, s), 7,84
(1H, brs), 7,67 (2H, d, J=8,5Hz), 7,52 (2H, brs), 7,37-7,29 (3H, m), 4,36
(2H, s), 3,61 (3H, s), 3,27 (3H, s), 1,56 (3H, s), 1,31 (2H, m), 1,16 (2H,
m)

94

m/z [M+H] + 453,1

|H-NMR (400MHz, DMSO0-d6)  ppm: 10,31 (1H, s), 8,95-8,62 (2H, m),
8,26 (1H, s), 7,92 (1H, d, I=7,7Hz), 7,71 (2H, d, J=8,4Hz), 7,60-7,49 (3H,
m), 7,30 (2H, d, J=8,4Hz), 4,35 (2H, s), 3,26 3H, s), 1,56 (3H, s), 1,33-
1,31 (2H, m), 1,19-1,17 (2H, m)

95

m/z [M+H] + 390,4

1H-NMR (400MHz, DMSO-d6) & ppm: 9,96 (1H, s), 8,17 (1H, s), 7,67
(2H, d, J=8,43Hz), 7,51-7,76 (2H, m), 7,30 (2H, d, J=8,43Hz), 4,37 (2H,
s), 3,27 (3H, s), 2,30 (3H, s), 1,49 (3H, s), 1,18-1,30 (2H, m), 1,04-1,14
(2H, m)

96

m/z [M+H] + 440,5

1H-NMR (400MHz, CHLOROFORM-d) & ppm: 9,35 (1H, s), 8,34 (1H,
s), 7,63 (2H, d, J=7,82Hz), 7,33 (2H, d, J=8,43Hz), 4,44 (2H, s), 4,42
(1H, d, J=2,57Hz), 4,32-4,38 (1H, m), 3,78-3,85 (1H, m), 3,39 (3H, s),
3,30 (3H, s), 1,71 (3H, s), 1,34-1,43 (4H, m), 1,24-1,32 (1H, m), 1,05-
1,17 (H, m)

97

m/z [M+H] + 4525

1H-NMR (400MHz, DMSO-d6) & ppm: 9,62 (1H, s), 8,12 (1H, s), 7,63
(2H, d, J=843Hz), 7,82 (2H, d, J=8,43Hz), 4,52 (1H, dd, J=9,71, 2,38 Hz),
435 (2H, s), 4,28-4,34 (1H, m), 4,20-4,27 (1H, m), 3,65-3,76 (2H, m),
3,26 (3H, s), 1,96-2,07 (1H, m), 1,78-1,90 (2H, m), 1,66-1,76 (1H, m),
1,59 (3H, s), 1,20-1,27 (1H, m), 1,01-1,17 (3H, m)

98

~a N
H

m/z [M+H] + 4142

{H-NMR (400MHz, DMSO-d6) & ppm: 9,53 (1H, s), 8,14 (1H, s), 7,62
(2H, d, J=8,43Hz), 7,27 (2H, d, J=8,40Hz), 4,89-4,93 (1H, m), 4,76-4,81
(1H, m), 4,64-4,68 (1H, m), 4,56-4,60 (1H, m), 4,35 (2H, s), 3,26 (3H, 5),
1,57 3H, s), 1,17-1,23 (2H, m), 1,01-1,08 (2H, m)

99

m/z [M+H] + 424,3

1H-NMR (400MHz, DMSO-d6) & ppm: 9,63 (1H, s), 8,13 (1H, s), 7,63
(2H, d, J=8,43Hz), 7,40 (2H, brs), 7,28 (2H, d, J=8,80Hz), 4,35 (2H, s),
4,05 (2H, d, J=6,23Hz), 3,26 (3H, s), 2,10 (1H, dt, J=13,11, 6,46Hz), 1,55

(3H, s), 1,15-1,21 (2H, m), 1,02-1,06 (2H, m), 1,00 (6H, d, J=6,60Hz)
-234-




Bang 22
(ticp theo)

34515

100

S,
%’m@ww & §<]

2

m/z [M+H] + 440,5

1H-NMR (400MHz, CHLOROFORM-d) & ppm: 9,35 (1H, s), 8,34 (1H, s),
7,63 (2H, d, I=8,43Hz), 7,33 (2H, d, ]=8,43Hz), 4,44 (2H, s), 4,42 (1H, d,
J=2,57Hz), 4,32-4,38 (1H, m), 3,78-3,85 (1H, m), 3,39 (3H, s), 3,30 3H,
s), 1,70 (3H, s), 1,34-1,43 (4H, m), 1,22-1,33 (1H, m), 1,05-1,17 (2H, m)

101

m/z [M+H] +452,4

1H-NMR (400MHz, CHLOROFORM-d) § ppm: 8,75 (1H, s), 8,34 (1H, s),
7,57 (2H, d, J=8,43Hz), 7,35 (2H, d, J=8,43Hz), 4,44 (2H, s), 4,26-4,37
(2H, m), 3,91-3,97 (2H, m), 3,76-3,85 (2H, m), 3,39 (3H, s), 2,81-2,91 (1H,
m), 2,14-2,24 (1H, m), 1,72-1,83 (1H, m), 1,69 3H, s), 1,27-1,36 (2H, m),
1,10-1,17 (2H, m)

102

m/z [M+H] + 466,5

IH-NMR (400MHz, CHLOROFORM-d) § ppm: 9,41 (1H, s), 8,33 (1H, 5),
761 (2H, d, 1=8,43Hz), 7,29-7,35 (2H, m), 4,42-4,46 (3H, m), 4,30 (1H,
dd, 1=9.90, 7,33Hz), 3,88 (1H, dd, J=11,36, 2,93Hz), 3,76-3,83 (1H, m),
3.39-3.47 (1H, m), 3,39 (3H, s), 1,70 (3H, s), 1,51-1,61 (6H, m), 1,24-1,38
(2H, m), 1,06-1,13 (2H, m)

103

m/z [M+H] + 460,4
H-NMR (400MHz, DMSO-d6) & ppm: 9,89 (1H, s), 8,17 (1H, s), 7,68

LR g (2H, d, 1=8,43Hz), 7.29 (2H, d, J=8,42Hz), 5,40 (1H, s), 4,36 (2H, 5), 3,26
= GH, s), 2,89 (2H, s), 1,98-2,13 (4H, m), 1,52-1,69 (2H, m), 1,49 (3H, s),
1,22-1,27 (2H, m), 1,05-1,11 (2H, m)
104 4 m/z [M+H] + 446,4
é 1H-NMR (400MHz, DMSO-d6) & ppm: 9,90 (1H, s), 8,19 (1H, brs), 7,67-
w 772 (2H, m), 7,29 (2H, d, I=8,43Hz), 5,78 (1H, d, ]=6,23Hz), 4,36 (2H, ),
WL | 428-434 (1H, m), 326 3H, s), 1,50 (3H, s), 1,50 (3H, ), 1,20-1,29 (3H,
m), 1,01-1,17 (2H, m), 0,28-0,50 (4H, m)
105 4 m/z [M+H] + 473 4
é 1H-NMR (400MHz, DMSO-d6) & ppm: 10,09 (1H, brs), 8,20 (1H, s), 7,68
% (2H, d, J=8,54Hz), 7,55 (2H, brs), 7,31 (2H, d, J=8,54Hz), 4,37 (2H, s),
W=7 | 368 (2H, ). 3.26 GH, 5), 2,45-2.48 (4H, m), 1.53 GH, s), 1,36-1,46 (4H,
m), 1,20-1,29 (4H, m), 1,06-1,13 (2H, m)
106 m/z [M+H] + 374,3
@O«} “ | TH-NMR (400MHz, DMSO-d6) & ppm: 10,06 (1H, s), 8,30 (1H, s), 8,13
D (1H, s), 7,74-7,78 (2H, m), 7,70-7,72 (1H, m), 7,66-7,70 (2H, m), 6,86 (1H,
d, J=3.30Hz), 6,57 (1H, dd, J=3,30, 1,83Hz), 1,56 (3H, s), 1,15-1,22 (2H,
m), 1,00-1,04 (2H, m)
107 | m/z V] + 3484
J(}M?; 1H-NMR (400MHz, DMSO-d6) & ppm: 9,93-10,01 (1H, m), 8,27 (1H, s),
8.11-8,14 (1H, m), 7,62 (2H, d, J=8,43Hz), 7,35 (2H, d, J=8,43Hz), 6,32-
641 (1H, m), 6,16-6,28 (1H, m), 1,83 3H, d, J=6,60Hz), 1,55 (3H, s),
1,12-1,19 (2H, m), 0,98-1,03 (2H, m)
108 | mzMrE] + 3524
- " | THNMR (400MHz, DMSO0-d6) & ppm: 10,11 (1H, s), 8,29 (1H, s), 8,13
Y | (11, 5), 7,72 (2H, d, 1=8,80Hz), 7,45 (2H, d, J=8,80Hz), 4,10 (1H, s), 1,55

(3H, 5), 1,14-1,22 (2H, m), 0,99-1,06 (2H, m)
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109 m/z [M+H] + 408,3
< |H-NMR (400MHz, CHLOROFORM-d) & ppm: 8,34 (1H, s), 8,06 (1H,
O on s), 7,56 (2H, d, J=8,29Hz), 7,34 (2H, d, ]=8,54Hz), 7,09 (1H, dt, =16,28,
lfji@ 1.98Hz), 6,49 (1H, dt, J=16,22, 4,45Hz), 4,46-4,50 (2H, m), 4,44 (2H, s),
& 3,40 (3H, s), 1,58 (3H, s), 1,19-1,37 (2H, m), 1,07-1,18 (2H, m)
110 d m/z [M+H] + 406,1
=) |H-NMR (400MHz, DMSO-d6) § ppm: 9,94 (1H, s), 8,18 (1H, s), 7,70
S oe. (QH, d, J=8,43Hz), 7,30 (2H, d, ]=8.43Hz), 5,61 (1H, t, J=5,87Hz),
= 4,51(2H, d, J=5,87Hz), 4,36 (2H, s), 3,26 (3H, s), 1,50 BH, s), 1,17-1,29
X (2H, m), 1,06-1,16 (2H, m)
111 4 m/z [M+H] +497,2
{H-NMR (400MHz, DMSO-d6) 8 ppm: 10,02 (1H, s), 8,89 (1H, d,
WO 1=2,20Hz), 8,39-8,51 (2H, m), 8,19 (1H, s), 8,00 (1H, dt, ]=7,97, 1,88H2),
= 7.54-7,68 (4H, m), 7,21-7,31 (3H, m), 4,35 (2H, s), 3,26 (3H, s), 1,81
X (3H, 5), 1,47 3H, s), 1,16-1,29 (2H, m), 0,95-1,06 (2H, m)
112 m/z [M+H] +472,2

1H-NMR (DMSO-d6) & ppm: 10,06 (1H, s), 8,18 (1H, brs), 8,13 (1H,
brs), 7,66 (2H, d, J=8,5Hz), 7,54 (2H, 5), 7.29 (2H, d, J=8,5Hz), 4,36 (2H,
), 3,26 3H, 5), 2,45-2,42 (2H, m), 2,34-2,30 (2H, m), 2,13-2,10 (2H, m),
1.98-1,95 (2H, m), 1,51 (3H, s), 1,25 (2H, m), 1,08 2H, m)

113 9

m/z [M+H] + 482,5

1H-NMR (DMSO0-d6) & ppm: 10,09 (1H, s), 8,21 (1H, s), 7,68 (2H, d,
J=8,5Hz), 7,63-7,42 (2H, m), 7,33 (2H, d, J=8,4Hz), 7,10 (1H, d,
J=8,5Hz), 7,01 (1H, t, J=7,4Hz), 4,38 (2H, s), 3,55 BH, s), 3,27 (3H, s),
1,57 (3H, s), 1,33 (2H, t, J=6,0Hz), 1,16 (2H, t, J=6,3Hz)

114 Cf\

m/z [M+H] + 470,5

1H-NMR (DMSO0-d6) & ppm: 10,42 (1H, s), 8,24 (1H, s), 7,67 (2H, d,
J=8,5Hz), 7,56 (1H, d, J=2,0Hz), 7,50 (2H, brs), 7,31 (2H, d, J=8,5Hz),
6,61 (1H, d, J=2,0Hz), 4,37 (2H, s), 4,17 (2H, q, J=7,2Hz), 3,26 (3H, s),
1,57 (3H, s), 1,32-1,31 (2H, m), 1,18-1,15 (SH, m)

115

m/z [M+H] + 4123

1H-NMR (400MHz, DMSO-d6) & ppm: 9,59 (1H, s), 8,13 (1H, s), 7,61
(2H, d, J=8,43Hz), 7,48-7,59 (2H, m), 7,27 (2H, d, ]=8,43Hz), 4,38 (2H,
q, J=6.97Hz), 3,65 (2H, s), 1,89-2,01 (3H, m), 1,55 3H, 5),1,43 GH,
1=6,96Hz), 1,14-1,22 (2H, m), 1,02-1,10 (2H, m)

116

m/z [M+H] + 418,4

IH-NMR (400MHz, DMS0-d6) 8 ppm: 9,70 (1H, s), 8,13 (1H, s), 7.72-
7.76 (2H, m), 7,70-7,72 (1H, m), 7,65-7,69 (2H, m), 7,51 (2H, brs), 6,86
(1H, d, J=3,65Hz), 6,57 (1H, dd, J=3,30, 1,83Hz), 4,39 (2H, g, J=7.21Hz),
155 (3H, s), 1,44 (3H, t, 1=6,96Hz), 1,16-1.21 (2H, m), 0,99-1,10 (2H, m)

117

m/z [M+H] +392,2

1H-NMR (400MHz, DMSO-d6) & ppm: 9,59 (1H, s), 8,13 (1H, s), 7,61
(2H, d, J=8,80Hz), 7,34 (2H, d, J=8,80Hz), 6,37 (1H, dd, J=15,76,
1,47Hz), 6,21 (1H, dq, J=15,72, 6,37Hz), 4,37 (2H, q, J=6,96Hz), 1,82
(3H, dd, J=6,42, 1,28Hz), 1,55 (3H, s), 1,43 GH, t, J=6,96Hz), 1,15-1,20
(2H, m), 1,02-1,08 (2H, m)
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118

m/z [M+H] + 4705

IH-NMR (DMSO-d6) & ppm: 10,11 (1H, s), 8,21-8,20 (2H, m), 7,72
(1H, d, J=0,5Hz), 7,69-7,67 (2H, m), 7,63-7,62 (2H, m), 7,31 (2H, d,
1=8 5Hz), 4,36 (2H, s), 4,17 (2H, q, J=7,2Hz), 3,27 (3H, 5), 1,53 GH, 5),
137 3H, t, J=7,3Hz), 1,31-1,28 (2H, m), 1,14-1,12 (2H, m)

119

m/z [M+H] + 458,1

1H-NMR (DMSO-d6) & ppm: 10,26 (1H, s), 8,22 (1H, s), 7,77 (1H, dd,
J=5,1, 1,2Hz), 7,73 (2H, dd, J=6,7, 1,8Hz), 7,46 (1H, dd, J=3,7, 1,0Hz),
731 (2H, d, J=8,8Hz), 7,17 (1H, dd, J=5,1, 3,7Hz), 4,37 (2H, s), 3,27
(3H, s), 1,55 (3H, s), 1,31-1,30 (2H, m), 1,16-1,13 (2H, m)

120

m/z [M+H] + 487,1

1H-NMR (DMSO0-d6) § ppm: 10,31 (1H, s), 8,54 (1H, d, J=2,2Hz), 8,23
(1H, s), 7,98 (1H, t, I=4,1Hz), 7,72 (2H, d, J=6,8Hz), 7,66-7,55 (1H, m),
7,32 (2H, d, J=8,3Hz), 4,37 (2H, s), 3,28 3H, 5), 1,57 BH, s), 1,32 (2H,
m), 1,20 (2H, m)

121

m/z [M+H] + 491,2

1H-NMR (DMSO0-d6) & ppm: 11,81 (1H, s), 10,24 (1H, s), 8,21 (1H, s),
7,84 (1H, d, J=2,7Hz), 7,71 (2H, d, J=8,5Hz), 7,64-7,47 (4H, m), 7,30
(2H, d, J=8,5Hz), 7,18 (1H, dt, J=10,4, 3,8Hz), 7,00 (1H, dt, J=10,3,
3,8Hz), 4,37 (2H, s), 3,27 3H, s), 1,61 (3H, ), 1,38-1,35 (2H, m), 1,21-
1,17 (2H, m)

122

m/z [M+H] + 5584

1H-NMR (DMSO-d6) & ppm: 10,17 (1H, s), 8,47 (1H, m), 8,21 (11, s),
7.72-7.70 (2H, m), 7,60-7,54 (2H, brs), 7,32-7,25 (3H, s), 7,15-7,11 (2H,
m), 6,73-6,67 (3H, m), 6,62 (1H, brs), 4,36 (2H, s), 4,25-4,24 (2H, m),
327 (3H, s), 1,52 3H, s), 1,30-1,27 (2H, m), 1,10-1,07 (2H, m)

123

m/z [M+H] + 4923

1H-NMR (DMSO-d6) § ppm: 10,45 (1H, s), 8,42 (1H, m), 8,25 (2H, m),
7.75-7.74 (1H, m), 7,67 (2H, m), 7,52 (2H, brs), 7,42 (1H, t, J=6,7Hz),
730 (2H, d, J=8,5Hz), 6,90 (1H, t, J=6,7Hz), 4,36 (2H, s), 3,26 (3H, ),
1,60 (3H, 5), 1,38-1,35 (2H, m), 1,21-1,18 (2H, m)

124

m/z [M+H] + 420,3

1H-NMR (400MHz, DMSO0-d6) § ppm: 9,92 (1H, s), 8,18 (1H, s), 7,70
(3H, d, J=8,43Hz), 7,29 (2H, d, J=8,43Hz), 4,78 (1H, q, J=6,60Hz), 4,36
(2H, s), 3,26 (3H, s), 1,50 (3H, s), 1,43 (3H, d, J=6,60Hz), 1,19-1,29
(2H, m), 1,06-1,11 (2H, m)

125

m/z [M+H] + 462.4

1H-NMR (DMSO0-d6) & ppm: 9,90 (1H, s), 8,18 (1H, s), 7,69-7,66 (2H,
m), 7,30 (2H, d, J=8,5Hz), 4,48 (4H, q, J=6,8Hz), 4,37 (2H, s), 3,27 (3H,
s), 3,11 (2H, s), 1,49 (3H, s), 1,23 (2H, m), 1,08 (2H, m)

126

m/z [M+H] + 473,2

1H-NMR (DMSO0-d6) 8 ppm: 10,22 (1H, s), 8,24 (1H, brs), 7,99 (1H, s),
7,76 (2H, d, J=8,5Hz), 7,30 (2H, d, J=8,5Hz), 4,36 (2H, s), 3,27 (3H, s),
2,70 (3H, s), 1,55 (3H, s), 1,33-1,300 (2H, m), 1,17-1,13 (2H, m)
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127

m/z [M+H] +396,2

1H-NMR (400MHz, DMSO0-d6) § ppm: 9,61 (1H, s), 8,12 (1H, s),
7,64 (2H, d, J=8,43Hz), 7,52 (2H, brs), 7,26-7,31 (2H, m), 4,34-4.41
(4H, m), 3,25-3,27 (3H, m), 1,55 (3H, s), 1,43 GH, t, J=6,96Hz),
1,15-1,21 (2H, m), 1,03-1,10 (2H, m)

128

m/z [M+H] +492,3

1H-NMR (DMSO0-d6) & ppm: 12,02 (1H, s), 10,27 (1H, s), 8,37 (1H,
brs), 8,23 (1H, m), 8,16 (1H, m), 7,75 (2H, d, J=8,5Hz), 7,61-7,56
(3H, m), 7,32 (2H, d, J=8,3Hz), 6,53-6,50 (1H, m), 4,37 (2H, d,
J=5,1Hz), 3,28 (3H, 5), 1,59 (3H, s), 1,35 (1H, m), 1,23-1,20 (2H, m)

129

m/z [M+H] + 442,4

|H-NMR (DMSO-d6) & ppm: 13,41 (1H, s), 10,19 (1H, s), 8,22 (1H,
5), 7,89 (1H, brs), 7,73 (2H, d, J=8,0Hz), 7.68-7,64 (2H, m), 7,29
(2H, d, J=8,3Hz), 6,57 (1H, d, J=1,7Hz), 4,36 (2H, s), 3,27 GH, s),
1,55 (3H, 5), 1,33-1,30 (2H, m), 1,14 (2H, m)

130

m/z [M+H] + 470,2

1H-NMR (DMSO-d6) 8 ppm: 10,33 (1H, s), 8,24 (1H, brs), 7,73 (2H,
d, J=8,5Hz), 7,58 (2H, brs), 7,54-7,48 (1H, m), 7,38-7,31 (5H, m),
437 (2H, s), 3,27 (3H, s), 1,57 (3H, s), 1,34-1,31 (2H, m), 1,21-1,18
(2H, m)

131

m/z [M+H] + 460,3

IH-NMR (400MHz, DMSO0-d6) & ppm: 9,89 (1H, s), 8,18 (1H, s),
7.71 (2H, d, J=8,43Hz), 7,30 (2H, d, J=8,43Hz), 4,36 (2H, s), 3,26
GH, s), 1,89-2,03 (4H, m), 1,63-1,80 (4H, m), 1,49 (3H, 5), 1,19-1,30
(2H, m), 1,05-1,13 (2H, m)

132

m/z [M+H] + 488,3

1H-NMR (400MHz, CHLOROFORM-d) 8 ppm: 9,31 (1H, s), 8,36
(1H, s), 7,64 (2H, m, J=8,43Hz), 7,35 (2H, m, J=8,43Hz), 4,45 (2H,
s), 3,76 (2H, s), 3,39 (3H, s), 2,65-2,79 (4H, m), 2,37-2,57 (4H, m),
2,28 (3H, s), 1,60 (3H, s), 1,33-1,40 (2H, m), 1,10-1,17 (2H, m)

133

m/z [M+H] + 398.,6

1H-NMR (DMSO-d6) & ppm: 10,44 (1H, s), 8,17 (1H, s), 7,69 (2H,
J=8,3Hz, d), 7,41-7,31 (4H, m), 4,37 (2H, s), 3,28 (3H, s), 2,43 (3H,
s), 1,52 3H, s), 1,24-1,12 (4H, m)

134

m/z [M+H] + 4332

|H-NMR (400MHz, DMSO-d6) & ppm: 9,85 (1H, s), 8,17 (1H, s),
7.72 (2H, d, 1=8,80Hz), 7,30 (2H, d, J=8,43Hz), 4,36 (2H, s), 3,26
(GH, s), 1,49 (3H, s), 143 (6H, s), 1,21-1,33 (2H, m), 1,06-1,18 (2H,
m)

135

m/z [M+H] + 4524

1H-NMR (400MHz, DMSO-d6) § ppm: 9,62 (1H, s), 8,12 (1H, s),
7,63 (2H, d, J=8,43Hz), 7,28 (2H, d, J=8,43Hz), 4,53 (1H, dd,
7=9,71, 2,38Hz), 4,35 (2H, s), 4,28-4,34 (1H, m), 4,20-4,27 (1H, m),
3,65-3,76 (2H, m), 3,26 (3H, s), 1,95-2,08 (1H, m), 1,79-1,90 (2H,
m), 1,66-1,77 (1H, m), 1,59 (3H, s), 1,21-1,28 (1H, m), 1,03-1,19
(3H, m)
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m/z [M+H] + 479,1

1H-NMR (400MHz, DMSO-d6) & ppm: 9,61 (1H, s), 8,12 (1H, s), 7,67
(2H, d, J=8,43Hz), 7,47 (2H, brs), 7,28 (2H, d, J=8,43Hz), 4,39 (2H, t,
J=5,13Hz), 4,36 (2H, s), 3,63 (2H, t, J=5,13Hz), 3,47 (2H, t, J=6,96Hz),
3,25 (3H, s), 2,09-2,19 (2H, m), 1,80-1,91 (2H, m), 1,55 (3H, s), 1,13-1,23
(2H, m), 1,02-1,11 (2H, m)

137

m/z [M+H] + 454,4

1H-NMR (400MHz, CHLOROFORM-d) § ppm: 9,46 (1H, s), 8,34 (1H, s),
7,61 (2H, d, ]=8,43Hz), 7,33 (2H, d, J=8,43Hz), 4,45 (2H, s), 4,25 (2H, s),
3,39 3H, s), 3,16 3H, s), 1,72 (3H, s), 1,40 (6H, s), 1,30-1,35 (2H, m),
1,08-1,13 (2H, m)

138

m/z [M+H] + 426,2
1H-NMR (400MHz, CHLOROFORM-d) & ppm: 9,28 (1H, s), 8,33-8,37
(1H, m), 7,62 (2H, d, J=7,83Hz), 7,33 (2H, d, J=8,43Hz), 4,54-4,58 (2H,

"\ m), 4,45 (2H, s), 3,82-3,86 (2H, m), 3,39 (3H, s), 3,36 (3H, s), 1,70-1,72

(3H, m), 1,31-1,37 (2H, m), 1,08-1,13 (2H, m)

139

m/z [M+H] + 468,2

1H-NMR (400MHz, DMSO-d6) & ppm: 9,64 (1H, s), 8,12 (1H, 5), 7,64
(2H, d, J=8,43Hz), 7,47 (2H, brs), 7,28 (2H, d, J=8,43Hz), 4,31-4,39 (4H,
m), 3,25 3H, s), 2,99 (3H, s), 2,04 (2H, t, I=7.51Hz), 1,54 (3H, ), 1,14-
121 (2H, m), 1,09 (6H, s), 1,01-1,07 (2H, m)

140

m/z [M+H] + 450,6

1H-NMR (400MHz, DMSO-d6) § ppm: 9,64-9,66 (1H, m), 8,13 (1H, s),
7,63 (2H, d, J=7,67Hz), 7,42 (2H, brs), 7,28 (2H, d, ]=8,43Hz), 4,35 (2H,
s), 4,16 (2H, d, J=6,97Hz), 3,26 (3H, s), 2,29-2,46 (1H, m), 1,68-1,80 (2H,
m), 1,54-1,57 (4H, m), 1,53 (3H, s), 1,34-1,44 (2H, m), 1,12-1,25 (2H, m),
1,02-1,07 (2H, m)

141

m/z [M+H] + 466,2

1H-NMR (400MHz, DMSO-d6) & ppm: 9,68 (1H, s), 8,14 (1H, s), 7,63
(2H, d, J=8,43Hz), 7,37 (2H, brs), 7,28 (2H, d, J=8,43Hz), 4,31-4,39 (2H,
m), 4,10 (2H, d, J=5,87Hz), 3,81 (2H, brdd, J=11,36, 2,93Hz), 3,21-3,30
(5H, m), 2,00-2,22 (1H, m), 1,66 (2H, brd, J=12,46Hz), 1,54 (3H, s), 1,32-
1,49 (2H, m), 1,10-1,25 (2H, m), 1,02-1,07 (2H, m)

142

m/z [M+H] + 503,3

1H-NMR (DMSO-d6) & ppm: 10,02 (1H, s), 8,19 (1H, s), 7,68-7,66 (2H,
m), 7,47 (2H, brs), 7,29 (2H, d, J=8,5Hz), 4,36 (2H, 5), 3,50-3,48 (4H, m),
326 (3H, s), 2,58 (4H, t, J=4,5Hz), 1,53 (3H, 5), 1,39 (6H, s), 1,26 (2H, m),
1,11 (2H, m)

143

m/z [M+H] +490,4

1H-NMR (400MHz, DMSO-d6) & ppm: 9,95 (1H, s), 8,19 (1H, brs), 7,65-
7,71 (2H, m), 7,67 (2H, d, J=8,43Hz), 7,29 (2H, d, J=8,43Hz), 4,81 (1H, s),
4,36 (2H, s), 3,49-3,61 (4H, m), 3,26 (3H, s), 2,78 (2H, s), 1,61-1,84 (2H,
m), 1,44-1,56 (2H, m), 1,50 (3H, s), 1,19-1,30 (2H, m), 1,06-1,16 (2H, m)

144

m/z [M+H] + 484,5

1H-NMR (DMSO-d6) & ppm: 10,11 (1H, s), 8,21-8,20 (2H, m), 7,71 (1H,
m), 7,70-7,68 (2H, m), 7,31 (2H, d, J=8,5Hz), 4,55 (1H, m), 4,36 (2H, s),
3,27 (3H, s), 1,53 (3H, s), 1,41 (6H, d, J=6,8Hz), 1,31-1,24 (2H, m), 1,16-
1,13 (2H, m)

-239-




Bang 27
(ti€p theo)

34515

145

m/z [M+H] + 458,4

1H-NMR (DMSO-d6) § ppm: 8,61 (1H, s), 8,22 (1H, s), 7,57 (2H,
J=8,3Hz, d), 7,47 (2H, J=8,3Hz, d), 7,30 (2H, s), 7,17-7,12 (4H, m),
5,35 (1H, J=5,6Hz, 1), 4,59 (2H, J=5,6Hz, d), 4,28 (2H, s), 3,22 (3H,
s), 1,59 (3H, s), 0,85-0,65 (4H, m)

146

m/z [M+H] +410,3

1H-NMR (400MHz, DMSO0-d6) § ppm: 9,51 (1H, s), 8,13 (1H, s),
7,63 (2H, d, J=8,43Hz), 7,29 (2H, d, J=8,43Hz), 4,80 (1H, quin,
J=6,14Hz), 4,35 (2H, s), 3,26 (3H, s), 1,58 (3H, s), 1,37 (6H, d,
J=6,23Hz), 1,16-1,22 (2H, m), 1,03-1,08 (2H, m)

147 (:;

m/z [M+H] + 486,1

1H-NMR (400MHz, DMSO0-d6) & ppm: 10,66 (1H, s), 9,31 (1H, s),
8,38 (1H, d, J=1,71Hz), 8,25 (1H, s), 8,20 (1H, s), 7,97-8,05 (1H, m),
7.26-7,31 (2H, m), 7,17-7,21 (2H, m), 7,13-7,17 (2H, m), 4,31 (2H,
s), 3,25 3H, s), 2,11 (3H, s), 1,66 (3H, s), 0,71-0,90 (4H, m)

148

m/z [M+H] + 444,3

1H-NMR (400MHz, DMSO-d6) & ppm: 10,05 (1H, s), 8,47 (1H, s),
8,39 (1H, s), 7,42-7,47 (2H, m), 7,09-7,25 (4H, m), 6,94-6,99 (2H,
m), 4,31 (2H, s), 3,24 (5H, s), 1,58 (3H, s), 0,72-0,91 (4H, m)

149 d

m/z [M+H] +392,1

1H-NMR (400MHz, DMS0-d6) § ppm: 9,51 (1H, s), 8,19 (1H, s),
7,56 (2H, d, J=8,30Hz), 7,29 (2H, d, J=8,54Hz), 7,08 (2H, s), 5,64
(1H, s), 5,38 (1H, s), 4,36 (2H, s), 3,27 (3H, s), 2,21 (3H, s), 1,61
(3H, s), 1,22-1,29 (2H, m), 0,98-1,04 (2H, m)

150

m/z [M+H] + 432,3

|H-NMR (400MHz, DMSO-d6) & ppm: 9,39 (1H, s), 8,18 (1H, s),
7.61 (2H, d, J=8,54Hz), 7,30 (2H, d, J=8,54Hz), 7,23 (H, s), 4,37
(2H, s), 3,25-3,30 (3H, m), 2,27 (3H, 5), 1,58 (3H, 5), 0,97-1,09 (4H,
m)

151 '
w2 g‘y

m/z [M+H] +491,3

1H-NMR (DMSO-d6) & ppm: 10,09 (1H, s), 8,20 (1H, s), 7,68-7,66
(2H, m), 7,55 (2H, brs), 7,30 (2H, d, J=8,5Hz), 4,36 (2H, s), 3,72
(2H, s), 3,26 (3H, s), 2,79-2,77 (4H, m), 2,53 (4H, m), 1,52 (3H, s),
1,28-1,25 (2H, m), 1,13-1,09 (2H, m)

152 g*"

m/z [M+H] +474,5

1H-NMR (DMSO-d6) & ppm: 9,99 (1H, s), 8,18 (1H, s), 7,66-7,64
(2H, m), 7,32-7,29 (2H, d, J=8,5Hz), 4,37 (2H, s), 3,73 (2H, dt,
J=10,2, 1,8Hz), 3,26 (3H, s), 3,14 (2H, td, J=11,7, 2,0Hz), 2,61 (2H,
d, J=6,6Hz), 1,78 (1H, m), 1,65 (2H, dd, J=12,9, 2,0Hz), 1,50 (3H, s),
1,32-1,31 (2H, m), 1,25 (2H, m), 1,09-1,06 (2H, m)

153

m/z [M+H] + 456,4

1H-NMR (DMSO0-d6) & ppm: 10,05 (1H, s), 9,20 (1H, s), 8,26 (1H,
s), 8,01 (2H, J=8,3Hz, d), 7,79 (2H, J=8,3Hz, d), 7,21-7,14 (6H, m),
4,28 (2H, s), 3,22 (3H, s), 1,68 (3H, s), 0,84-0,62 (4H, m)
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m/z [M+H] +428,2

IH-NMR (400MHz, DMSO-d6) & ppm: 8,62 (1H, s), 8,25 (1H, s),
7.60-7.65 (2H, m), 7,52-7,59 (3H, m), 7,31 (2H, s), 7,05-7,25 (4H, m),
429 (2H, s), 3,23 (3H, s), 1,60 (3H, ), 0,64-0,90 (4H, m)

155

-
fl%xw

m/z [M+H] + 468,2

H-NMR (DMSO-d6) & ppm: 10,15 (1H, s), 8,20 (1H, s), 8,11 (1H, d,
1=2.2Hz), 7,72-7,70 (2H, m), 7,48 (1H, dd, J=8,7, 2,3Hz), 7,31 (2H, d,
1=8.5Hz), 6,66 (2H, 5), 6,49-6,46 (1H, m), 4,37 (2H, s), 3,27 (3H, s),
1,54 (3H, s), 1,31-1,28 (2H, m), 1,17-1,13 (2H, m)

156

m/z [M+H] + 488,3

1H-NMR (DMSO-d6) & ppm: 10,85 (1H, s), 9,87 (1H, s), 8,18 (1H,
brs), 8,12 (1H, brs), 7,67 (2H, d, J=8,5Hz), 7,31 (2H, d, J=8,5Hz), 4,37
(2H, d, J=5,1Hz), 4,36-4,33 (1H, m), 3,27 (3H, s), 3,10-3,07 (2H, m),
1,45 3H, s), 1,18-1,17 (2H, m), 1,09-1,08 (2H, m)

157

m/z [M+H] + 448,3

1H-NMR (400MHz, DMSO-d6) & ppm: 9,92 (1H, s), 8,17 (1H, s),
7,67 (2H, d, J=8,43Hz), 7,29 (2H, d, J=8,43Hz), 4,96 (1H, brs), 4,36
(2H, s), 3,54-3,68 (1H, m), 3,26 (3H, s), 2,73 (2H, d, J=5,87Hz), 1,54~
1,66 (1H, m), 1,49 (3H, s), 1,39-1,47 (1H, m), 1,24 (2H, s), 1,01-1,13
(2H, m), 0,82 (3H, t, J=7,33Hz)

158

m/z [M+H] + 509,3

1H-NMR (DMSO0-d6) & ppm: 10,12 (1H, s), 8,20 (1H, s), 7,73-7,69
(2H, m), 7,32 (2H, d, J=8,5Hz), 6,79 (1H, t, J=1,0Hz), 6,70 (2H, d,
J=1,5Hz), 6,06 (1H, brs), 4,37 (2H, s), 4,15 (2H, m), 3,30-3,26 (2H,
m), 3,27 3H, s), 1,55 (3H, s), 1,32 (2H, m), 1,14 (2H, m)

159

m/z [M+H] + 4933

IH-NMR (DMSO-d6) § ppm: 10,36 (1H, s), 8,64 (1H, d, J=1,7Hz),
847 (1H, d, J=2,4Hz), 824 (1H, s), 821 (1H, m), 7,75 (2H, 4,
1=8.5Hz), 7,59 (2H, brs), 7,32 (2H, d, J=8,5Hz), 7,24 (1H, dd, J=2.3,
0.9Hz), 437 (2H, s), 3,27 3H, s), 1,59 (3H, s), 1,36-1,33 (2H, m),
1,25-122 (2H, m)

160

m/z [M+H] + 442, 1

1H-NMR (DMSO-d6) 8 ppm: 13,41 (1H, brs), 10,11 (1H, s), 8,20 (2H,
s), 7,76 (1H, brs), 7,69 (2H, d, J=8,3Hz, 7,62 (2H, brs), 7,30 (2H, d,
J=8,5Hz), 4,36 (2H, s), 3,27 (3H, s), 1,53 (3H, s), 1,31-1,28 (2H, m),
1,16-1,13 (2H, t, J=6,5Hz)

161

m/z [M+H] + 441,5

1H-NMR (DMSO-d6) & ppm: 11,72 (1H, s), 10,06 (1H, s), 8,20 (1H,
s), 7,68 (2H, d, J=8,5Hz), 7,29 (2H, d, J=8,5Hz), 7,00-6,99 (1H, m),
6,53-6,51 (1H, m), 6,18-6,16 (1H, m), 4,36 (2H, s), 3,26 3H, s), 1,54
(3H, s), 1,29-1,28 (2H, m), 1,18-1,14 (2H, m)

162

m/z [M+H] + 452,4

1H-NMR (400MHz, DMSO-d6) & ppm: 10,29 (1H, s), 8,23 (1H, s),
7,74 (2H, d, J=8,54Hz), 7,53-7,62 (4H, m), 7,45-7,52 (3H, m), 7,33
(2H, d, J=8,78Hz), 4,39 (2H, s), 3,29 (3H, s), 1,58 (3H, s), 1,28-1,43
(2H, m), 1,12-1,27 (2H, m)
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163

m/z [M+H] +483,4

1H-NMR (DMSO-d6) & ppm: 10,17 (1H, s), 8,21 (1H, s), 7,63 (2H,
d, J=8,5Hz), 7,50 (2H, brs), 7,28 (2H, d, J=8,5Hz), 7,07 (2H, t,
J=2,2Hz), 5,98 (2H, t, J=2,2Hz), 4,36 (2H, s), 3,26 (3H, s), 1,83
(6H, ), 1,50 (3H, s), 1,25-1,23 (2H, m), 1,09-1,06 (2H, m)

164

m/z [M+H] +458,5

1H-NMR (DMSO-d6) 8 ppm: 8,54 (1H, s), 8,23 (1H, s), 7,55-7.49
(4H, m), 7,34 (2H, s), 7,17-7,09 (4H, m), 5,32 (1H, brs), 4,55 2H,
5), 428 (2H, 5), 3,22 (3H, s), 1,58 (3H, 5), 0,84-0,65 (4H, m)

165

m/z [M+H] +482,1

1H-NMR (DMSO-d6) & ppm: 10,22 (1H, s), 8,21 (1H, s), 7,72 (2H,
d, J=8,3Hz), 7,59 (2H, brs), 7,49 (2H, d, J=8,8Hz), 7,31 (2H, d,
J=8,3Hz), 7,03 (2H, d, J=8,8Hz), 4,37 (2H, s), 3,79 (3H, s), 3,27
(3H, s), 1,56 (3H, s), 1,33-1,30 (2H, m), 1,18-1,15 (2H, m)

166

m/z [M+H] + 4324

1H-NMR (400MHz, CHLOROFORM-d) 8 ppm: 9,32 (1H, s), 8,42
(1H, s), 7,67 (2H, d, J=8,43Hz), 7,36 (2H, d, J=8,06Hz), 4,45 (2H,
s), 3,40 (3H, s), 1,57 3H, s), 1,39-1,43 (2H, m), 1,30-1,36 (2H, m),
1,24-1,29 (2H, m), 1,06-1,13 (2H, m)

167

m/z [M+H] + 4183

IH-NMR (DMSO-d6) & ppm: 13,28 (1H, s), 8,96 (1H, s), 8,16 (1H,
5), 8,09 (1H, brs), 7,76 (1H, brs), 7,30-7,23 (4H, m), 7,19 2H,
=8 4Hz, d), 430 (2H, s), 3,22 (3H, 5), 1,51 (3H, 5), 0,90-0,78 (4H,
m)

168

m/z [M+H] + 488,4

1H-NMR (DMSO-d6) 8 ppm: 9,86 (1H, s), 8,18 (1H, s), 7,69 (2H,
m), 7,30 (2H, d, J=8,5Hz), 6,43 (2H, d, J=2,4Hz), 4,37 (2H, s),
427-426 (2H, m), 327 (3H, s), 2,35 (1H, m), 1,49 (3H, s), 1,22
(2H, m), 1,08 (2H, m), 0,56-0,53 (2H, m), 0,30 (2H, m)

169

m/z [M+H] +455,3

1H-NMR (DMSO-d6) § ppm: 10,02 (1H, s), 8,19 (1H, s), 7,60 (2H,
d. 1=83Hz), 7,56 (2H, brs), 7,29 (2H, d, J=8,5Hz), 6,88 (2H, m),
6.02 (2H, m), 5.28 (2H, s), 4,38 (2H, s), 3,28 BH, 5), 1,46 (3H, 5),
121 (2H, m), 1,00 2H, m)

170 ]
NH, @ :
A

m/z [M+H] + 456,2

IH-NMR (DMSO-d6) & ppm: 10,32 (1H, s), 8,25 (1H, brs), 7,72
(2H, d, J=8,5Hz), 7,58 (2H, brs), 7,39 (1H, brs), 7,30 (2H, d,
1=8.0Hz) , 7,09 (1H, brs), 4,36 (2H, s), 3,65 (3H, s), 3,27 (3H, s),
1,58 (3H, s), 1,35-1,32 (2H, m), 1,17-1,14 (2H, m)

171

m/z [M+H] + 526,3

1H-NMR (DMS0-d6) & ppm: 8,35 (1H, s), 8,20 (1H, s), 7,56-7,35
(4H, m), 7,20-7,09 (6H, m), 4,29 (2H, s), 3,27-3,23 (4H, m), 3,22
(3H, s), 2,47-2,43 (4H, m), 2,22 (3H, s), 1,55 (3H, s), 0,87-0.71
(4H, m)
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m/z [M+H] + 453,1

1H-NMR (400MHz, DMSO-d6) 8 ppm: 10,29 (1H, s), 8,67 (1H, d,
J=4,90Hz), 8,23 (1H, s), 7,88 (1H, td, J=7,88, 1,83Hz), 7,77 (2H, d,
J=8,43Hz), 7,61-7,70 (3H, m), 7,47 (1H, ddd, J=7.,61, 5,04, 1,28Hz),
731 (2H, d, J=8,43Hz), 4,37 (2H, s), 3,24-3,30 3H, m), 1,57 (3H, s),
1,28-1,41 (2H, m), 1,15-1,23 (2H, m)

173

m/z [M+H] + 529,4

IH-NMR (DMSO-d6) & ppm: 9,99 (1H, s), 8,18 (1H, s), 8,13 (1H, s),
7.65-7.50 (SH, m), 7,26-7,22 (3H, m), 4,34 (2H, s), 4,19 (2H, m), 3,26
(3H, s), 2,82 (2H, m), 2,07 (2H, m), 1,47 (3H, s), 1,22 (2H, m), 1,04
(2H, m)

174

m/z [M+H] + 434,1

1H-NMR (400MHz, DMSO-d6) 8 ppm: 9,89 (1H, s), 8,20 (1H, s), 7,73
(2H, d, J=8,54Hz), 7,32 (2H, d, J=8,54Hz), 4,38 (2H, s), 3,28 (3H, s),
1,53 (6H, s), 1,51 (3H, s), 1,22-1,30 (2H, m), 1,05-1,16 (2H, m)

175

m/z [M+H] +471,1

1H-NMR (DMSO0-d6) & ppm: 10,37 (1H, s), 8,68 (1H, s), 8,55 (1H, s),
8,25 (1H, brs), 7,90-7,87 (1H, m), 7,73 (2H, d, J=8,5Hz), 7,58 (2H, brs),
7,32 (2H, d, J=8,5Hz), 4,37 (2H, s), 3,27 3H, 5), 1,57 (3H, s), 1,32 (2H,
m), 1,22 (2H, m)

176

m/z [M+H] + 458,1

1H-NMR (DMS0-d6) & ppm: 10,21 (1H, s), 8,22 (1H, s), 7,97 (1H, dd,
J=2.9, 1,2Hz), 7,72-7,70 (3H, m), 7,31 (2H, d, J=8,5Hz), 7,22 (1H, dd,
J=4.9, 1,2Hz), 4,37 (2H, s), 3,27 (3H, s), 1,55 3H, ), 1,31 (2H, m), 1,17
(2H, m)

177

m/z [M+H] + 462,3

1H-NMR (DMSO0-d6) § ppm: 9,97 (1H, s), 8,20 (1H, s), 7,72-7,69 (2H,
m), 7,31 (2H, d, J=8,8Hz), 4,37 (2H, s), 3,91-3,81 (4H, m), 3,25 (3H, s),
2,33-2,24 (2H, m), 1,50 (3H, s), 1,25-1,23 (2H, m), 1,11-1,08 (2H, m)

178

m/z [M+H] + 507,3

1H-NMR (DMSO-d6) & ppm: 10,06 (1H, s), 8,20 (1H, s), 7,67 (2H, d,
J=8,5Hz), 7,56 (2H, brs), 7,31 (2H, d, J=8,3Hz), 4,37 (2H, s), 3,80 (2H,
s), 3,27 (3H, s), 3,13-2,69 (8H, m), 1,52 (3H, s), 1,26-1,24 (2H, m),
1,17-1,14 (2H, m) '

179

m/z [M+H] + 459,4

1H-NMR (DMSO-d6) & ppm: 9,27 (1H, s), 8,61 (1H, J=2,0Hz, d), 8,24
(1H, s), 8,00 (1H, J=8,0, 2,2Hz, dd), 7,58 (1H, J=8,0Hz, d), 7,24 (2H,
J=8,5Hz, d), 7,19-7,11 (4H, m), 5,53 (1H, J=59Hz, 1), 4,60 (2H,
J=5,9Hz, d), 4,29 (2H, s), 3,23 3H, s), 1,65 (3H, s), 0,85-14,65 (4H, m)

180

m/z [M+H] + 520,2

1H-NMR (400MHz, DMSO-d6) § ppm: 9,96 (1H, s), 8,13 (1H, s), 7,61
(2H, d, J=8,80Hz), 7,54 (2H, brs), 7,22 (2H, d, ]=8,43Hz) 4,67 (2H, s),
430 (2H, s), 3,19 (3H, s), 1,44 (3H, s), 1,16-1,21 (2H, m), 0,97-1,08
(2H, m), 0,77 (9H, s), 0,00 (6H, s)
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181 a m/z [M+H] + 470,3
o < 1H-NMR (DMSO0-d6) & ppm: 10,13 (1H, s), 8,20 (1H, s), 8,02 (1H, s),
ol £ . |7,66 (2H, d, J=8,3Hz), 7,57 (2H, brs), 7,29 (2H, d, J=8,4Hz), 4,36 (2H,
L= 1), 3,78 (3H, 8), 3,27 (3H, 5), 2,12 3H, ), 1,54 BH, 5), ,131-1,28 2H,
IS
m), 1,43-1,11 (2H, m)
182 m/z [M+H] + 470,4

IH-NMR (DMSO-d6) & ppm: 10,12 (1H, s), 8,20 (1H, s), 7,67 (2H, d,
1=8,5Hz), 7,58 (1H, s), 7,30 (2H, d, J=8,5Hz), 4,36 (2H, 5), 3,75 (3H, 5),
327 BH, 5), 2,27 3H, s), 1,55 (3H, 5), 1,30 (2H, m), 1,14-1,13 (2H, m)

183

m/z [M+H] +473,4

1H-NMR (DMSO0-d6) & ppm: 9,97 (1H, s), 8,18 (1H, s), 7,66 (2H, d,
J=8,3Hz), 7,26-7,57 (2H, m), 7,30 (2H, d, J=8,3Hz), 4,36 (2H, s), 3,27
(3H, s), 2,87-2,85 (1H, m), 2,63-2,60 (2H, m), 2,17-2,16 (2H, m), 2,14
(3H, s), 1,89-1,85 (2H, m), 1,72-1,65 (2H, m), 1,50 (3H, s), 1,26-1,23
(2H, m), 1,09-1,06 (2H, m)

184

m/z [M+H] + 471 4

1H-NMR (DMSO-d6) 8 ppm: 10,33 (1H, s), 8,23 (1H, 5), 7,66-7,52 (2H,
m), 7,46 (2H, brs), 7,30 (2H, d, J=8,5Hz), 4,36 (2H, s), 3,26 (3H, ),
236 (3H, 5), 2,15 (3H, 5), 1,57 (3H, 5), 1,31 (2H, m), 1,14 (2H, m)

185

m/z [M+H] + 476,3

IH-NMR (DMSO-d6) 8 ppm: 9,97 (1H, s), 8,20 (1H, s), 7,69 (2H, d,
1=8,5Hz), 7,30 (2H, d, J=8,5Hz), 6,00 (1H, s), 4,36 (2H, s), 3,76-3,72
(2H, m), 3,64-3,58 (2H, m), 3,26 (3H, 5), 1,95-1,92 (2H, m), 1,77-1,71
(2H, m), 1,52 (3H, 5), 1,28-1,25 (2H, m), 1,11-1,07 (2H, m)

186

m/z [M+H] +453,1

1H-NMR (400MHz, DMSO-d6) 8§ ppm: 10,37 (1H, s), 8,65 (2H, d,
J=5,87Hz), 8,24 (1H, s), 7,73 (2H, d, J=8,43Hz), 7,57 (2H, s), 7,44 (2H,
d, J=4,70Hz), 7,32 (2H, m, J=8,43Hz), 4,37 (2H, s), 3,28 (3H, s), 1,57
(3H, s), 1,27-1,39 (2H, m), 1,18-1,26 (2H, m)

187

m/z [M+H] + 489,2

1H-NMR (DMSO-d6) & ppm: 9,96 (1H, s), 8,18 (1H, s), 7,68-7,66 (4H,
m), 7,30 (2H, d, J=8,5Hz), 4,37 (2H, s), 3,49 (4H, m), 3,26 (3H, s), 2,82
(2H, t, J=7,0Hz), 2,57 (2H, t, J=7,1Hz), 2,36 (4H, m), 1,50 (3H, s), 1,23
(2H, m), 1,09 (2H, m)

188

m/z [M+H] + 434,2

1H-NMR (400MHz, DMSO-d6) & ppm: 9,92 (1H, s), 8,25 (1H, brs),
7,67 (2H, brd, J=8,06Hz), 7,29 (2H, brd, J=8,06Hz), 4,99 (1H, brs), 4,36
(2H, s), 3,82-3,98 (1H, m), 3,26 (3H, s), 2,63-2,79 (2H, m), 1,49 (3H, s),
1,21-1,27 (2H, m), 1,18 (3H, brd, J=5,87Hz), 1,03-1,10 (2H, m)

189

m/z [M+H] + 5032

IH-NMR (DMSO-d6) & ppm: 10,05 (1H, s), 8,19 (1H, s), 7,66 2H, d,
1=8.5Hz), 7,54-7,52 (2H, m), 7,30 (2H, d, J=8,5Hz), 4,36 (2H, s), 3,70
(2H, s), 3,27 (3H, s), 3,14 (3H, s), 2,98 (1H, m), 2,73-2,69 (2H, m),
2.34-2.28 (2H, m), 1,72-1,68 (2H, m), 1,51 (3H, s), 1,36-1,32 (2H, m),
1.27-1,24 (2H, m), 1,11-1,08 (2H, m)
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190

m/z [M+H] + 447,5

1H-NMR (DMSO-D6) & ppm: 9,39 (1H, s), 8,39-8,37 (1H, m), 8,25
(1H, s), 8,21-8,15 (1H, m), 7,34 (1H, J=8.5, 2,7Hz, dd), 7,26 (2H,
J=8,5Hz, d), 7,19 (2H, J=8,5Hz, d), 7,14 (2H, brs), 4,30 (2H, s),
3,23 (3H, s), 1,64 (3H, s), 0,83-0,69 (4H, m)

191

m/z [M+H] + 442,4

1H-NMR (DMSO-D6) § ppm: 10,11 (1H, s), 8,21 (1H, s), 7,84 (1H,
brs), 7,75 (2H, d, J=8,5Hz), 7,65 (1H, brs), 7,29 (2H, d, J=8,5Hz),
4,36 (2H, s), 3,26 (3H, s), 1,54 (3H, s), 1,32-1,29 (2H, m), 1,15-1,12
(2H, m)

192

m/z [M+H] + 483,1

1H-NMR (DMSO0-D6) & ppm: 10,27 (1H, s), 8,38 (1H, m), 8,21
(1H, brs), 7,83 (1H, dt, J=8.5, 1,1Hz), 7,72 (2H, d, J=8,3Hz), 7,31
(2H, d, J= 8,3Hz), 6,95 (1H, d, J=8,8Hz), 4,37 (2H, s), 3,89 (3H, s),
3,27 (3H, d, J=0,7Hz), 1,56 (3H, s), 1,32 (2H, m), 1,19 (2H, m)

193

m/z [M+H] + 459,2

1H-NMR (DMSO-D6) & ppm: 10,31 (1H, s), 9,23 (1H, s), 8,26 (1H,
s), 8,23 (1H, s), 7,72 (2H, d, J=8,5Hz), 7,58 (2H, brs), 7,31 (2H, d,
J=8,5Hz), 4,37 (2H, s), 3,27 (3H, s), 1,55 BH, s), 1,31 (2H, m),
1,16 (2H, m)

194

m/z [M+H] + 430,7

1H-NMR (DMSO-D6) & ppm: 9,42 (1H, s), 9,01 (2H, brs), 8,45
(1H, ), 7,24 (2H, J=8,3Hz, d), 7,12-7,08 (2H, brm), 6,86-6,71 (3H,
brm), 4,39 (2H, s), 3,38 (3H, ), 1,71 (3H, 5), 0,97-0,81 (4H, m)

195

m/z [M+H] +478,4

1H-NMR (DMSO-D6) & ppm: 10,38 (1H, s), 9,06 (1H, d,
J=2,0Hz), 8,88 (1H, d, J=2,0Hz), 8,49 (1H, t, J=2,1Hz), 8,25 (1H,
s), 7,73 (2H, d, J=8,5Hz), 7,58 (2H, brs), 7,32 (2H, d, J=8,5Hz),
4,37 (2H, s), 3,27 (3H, s), 1,57 (3H, s), 1,31-1,30 (2H, m), 1,25-1,22
(2H, m)

196

m/z [M+H] + 454,3

1H-NMR (DMSO-D6) § ppm: 10,36 (1H, s), 9,24 (1H, s), 8,94 (2H,
s), 8,25 (1H, brs), 7,73 (2H, d, J=8,5Hz), 7,59 (2H, brs), 7,32 (2H,
d, J=8,5Hz), 4,37 (2H, s), 3,27 3H, s), 1,57 (3H, ), 1,34-1,31 (2H,
m), 1,23-1,20 (2H, m)

197

m/z [M+H] + 477.4

1H-NMR (DMSO-D6) § ppm: 10,01 (1H, s), 8,19 (1H, s), 7,66 (2H,
d, J=8,3Hz), 7,30 (2H, d, J=8,5Hz), 4,37 (2H, s), 3,77 (2H, s), 3,30-
327 (2H, m), 3,27 3H, s), 3,16 (3H, s), 2,61 (2H, t, J=5,7THz), 2,29
(3H, s), 1,52 3H, s), 1,26 (2H, m), 1,09 (2H, m)

198

m/z [M+H] +433,2

1H-NMR (400MHz, CHLOROFORM-d) 8 ppm: 9,33 (1H, s), 8,36
(1H, s), 7,61 (2H, d, J=7,53Hz), 7,36 (2H, d, J=8,80Hz), 4,45 (2H,
s), 3,76 (2H, s), 3,40 (3H, s), 2,44 (6H, s), 1,63 (3H, s), 1,35-1,41
(2H, m), 1,14-1,18 (2H, m)
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199 do
Q /

m/z [M+H] + 472,5 :

1H-NMR (DMSO0-D6) § ppm: 9,97 (1H, s), 8,18 (1H, s), 7,66-7,63
(2H, m), 7,30 (2H, d, J=8,5Hz), 4,37 (2H, 5), 3,26 (3H, s), 2,55 (2H,
d, J=6,3Hz), 1,79-1,76 (2H, m), 1,60-1,53 (4H, m), 1,50 (3H, s),
1,25-1,23 (2H, m), 1,11-1,03 (7H, m)

200

m/z [M+H] +420,3

1H-NMR (400MHz, DMSO-d6) § ppm: 10,09 (1H, s), 8,24 (1H, s),
7,67 (2H, d, 1=8,80Hz), 7,57 (2H, brs), 7,29 (2H, d, J=8,43Hz), 4,50
(2H, s), 4,36 (2H, s), 3,32 (3H, s), 3,26 (3H, s), 1,51 (3H, s), 1,23-
1,29 (2H, m), 1,06-1,12 (2H, m)

201

m/z [M+H] + 406,3

1H-NMR (400MHz, DMSO0-d6) 8 ppm: 10,47 (1H, s), 8,16 (1H, s),
7,69 (2H, d, J=8,54Hz), 7,31 (2H, d, J=8,54Hz), 7,05 (2H, brs), 5,20
(2H, d, J=47,07Hz), 4,37 (2H, 5), 3,27 (3H, 5), 1,92 (6H, s)

202

O

m/z [M+H] + 388,1

1H-NMR (400MHz, DMSO-d6) § ppm: 10,42 (1H, s), 8,16 (1H, s),
7,69 (2H, d, J=8,29Hz), 7,31 (2H, d, J=8,29Hz), 6,99 (2H, brs), 4,38
(2H, s), 3,28 (3H, s), 1,95 (9H, )

203

m/z [M+H] + 4343

1H-NMR (400MHz, CHLOROFORM-d) & ppm: 8,39 (1H, s), 8,37
(1H, s), 7,58 (2H, d, J=8,54Hz), 7,36 (2H, d, J=8,54Hz), 7,01 2H,
brs), 6,33-6,46 (1H, m), 4,49-4,53 (2H, m), 4,45 (2H, 5), 4,00 H, t,
J=537Hz), 3,40 3H, s), 2,45-2,61 (2H, m), 1,64 (3H, s), 1,17-1,23
(2H, m), 1,07-1,13 (2H, m)

204

m/z [M+H] + 396.4

1H-NMR (400MHz, DMSO-d6) & ppm: 11,62-11,88 (1H, m), 8,10-
8,18 (1H, m), 7,66 (2H, d, J=8,29Hz), 7,34 (2H, d, J=8,54Hz), 5,71-
5,86 (1H, m), 4,38 (2H, s), 3,28 (3H, s), 3,17 (1H, d, J=5,12Hz),
1,42-1,64 (6H, m), 0,93-1,40 (4H, m)

205 ;Zf’\

m/z [M+H] +478,3
1H-NMR (DMSO-D6) & ppm: 10,18 (1H, s), 8,19 (1H, s), 7,68-7,37
(3H, m), 4,40 (2H, s), 3,81-3,76 (2H, m), 3,48-3,42 (2H, m), 3,28

5 '3\ ° (3H. s), 3,11-3,10 (1H, m), 1,88-1,84 (2H, m), 1,68-1,63 (2H, m),
1,51 (3H, s), 1,25-1,24 (2H, m), 1,10-1,07 (2H, m)
206 e m/z [M+H] + 493 4
e, 1H-NMR (DMSO-D6) 8 ppm: 10,28 (1H, s), 8,20 (1H, 5), 7,65 (1H,
S d. J=12.4Hz), 7,46-737 (4H, m), 4,40 (2H, s), 3,69 (2H, s), 3,49
s NG (4H, m), 3,27 (3H, s), 2,53-2,50 (4H, m), 1,51 (3H, s), 1,27-1,24
(2H, m), 1,11-1,08 (2H, m)
207 4 m/z [M+H] + 380,3
é JH-NMR (400MHz, CHLOROFORM-d) & ppm: 8,37 (1H, 5), 7,57
,%:C\(:; (2H, d, J=8,54Hz), 7,38 (2H, d, J=8,54Hz), 4,47 (2H, s), 3,41 (3H,
by S), 321-337 (2H, m), 1,59 (3H, s), 1,46 (3H, t, =7,56Hz), 1,03-

1,36 (4H, m)
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Bang 34
(tiep theo)
Hop chét 1 m/z [M+H] +282.3
cia cac vi 1H-NMR (400MHz, CDCI3) § ppm: 8,36 (s, 1H),
du so sanh 7,58 (d, J=7,8Hz, 2H), 7,33 (d, J=7,8Hz, 2H), 535
(brs, 2H), 2,43 (s, 3H), 1,84 (s, 9H)
Hop chat 2 m/z [M+H] + 414,2
cia céc vi p ﬁ»gff‘“‘g 1H-NMR (400MHz, DMSO-d6) 8 ppm: 10,04 (s,
du so sanh oo S Q ’ 1H), 8,32 (s, 1H), 8,11, (s, 1H), 7,66-7,70 (m, 2H),
,Af?‘ i 7.36-7,40 (m, 2H), 7,09-7,13 (m, 1H), 6,98-7,05 (m,
S f}i 4H), 5,04-5,12 (m, 1H), 2,14-2,18 (m, 2H), 1,81-1,92
O (m, 4H), 1,71-1,73 (m, 2H)
Hop chit 3 m/z [M+H] + 3683
cia cac Vi . Jé 1H-NMR (CDCI3) & ppm: 8,23 (1H, s), 7,38 (2H,
du so sanh o Ly 1=8,3Hz, d), 7,24 (2H, J=8,3Hz, d), 6,18 (1H, s), 4,48
*"e“w - (2H, s), 3,47 (3H, 5), 3,42 3H, s), 1,43 (9H, 5)
Hop chat 4 m/z [M+H] + 368,3
cia cac Vi e 1H-NMR (DMSO0-d6) & ppm: 10,06 (1H, s), 9,29-
du so sanh . J: Ve ,xj’ | 9,22 (1H, m), 8,34 (1H, s), 8,20 (1H, s), 7,64 (2H,
R 4 N},}‘* 1=8,5Hz, d), 7,31 (2H, J=8,5Hz, d), 4,37 (2H, s), 3,28
TR (3H, s), 2,99 (3H, J=4,6Hz, d), 1,75 (9H, s)
Hop chat 5 » m/z [M+H] +375,2
cia cic vi| IH-NMR (DMSO-d6) & ppm: 10,32 (1H, s), 8.43-
dusosanh | AL ¥ 8,41 (3H, m), 8,35 (1H, s), 8,13 (2H, d, J=8,8Hz),
A 776 (2H, d, J=8,5Hz), 7,30 (2H, d, J=8,5Hz), 4,37
@ (H, s), 327 3H, s)

Vi du thtr nghiém 1: Xéac dinh hoat tinh trc ché dbi v4i RET (in vitro)

V& cac diéu kién x4c dinh hoat tinh Grc ché in vitro cta cac hop chét dbi véi
hoat tinh kinaza RET,
(GEEPLY WSFPAKKK) twong ung vdi co chat peptit cho phan ing xac dinh hoat tinh

trang web cia AnaSpec chi ra ring Srctide
kinaza RET. Do dé, trinh ty axit amin dugc biotin hoa va dugc bién dbi mot phén dé
didu ché céc peptit biotin hoa (biotin-EEPLY WSFPAKKK). Protein RET ti t6 hop

nguoi da tinh ché st dung trong thir nghiém dugc mua tir Cong ty Carna Biosciences.
Pé xac dinh hoat tinh tc ché, dau tién, cc hop chét theo séng ché duoc pha
lodng riéng ré& bang dimetyl sulfoxit (DMSO) tuan ty. Tiép theo, protein RET, co chat
peptit (ndng do cudi: 250nM), magie clorua (ndng do cudi: 10nM), ATP (ndng do cubi:
10uM), va dung dich chtra hop chét theo sang ché trong DMSO (ndng dd cubi clia
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DMSO: 2,5%) dugc bd sung vao chét dém cho phan tng kinaza (13,5mM Tris, d6 pH
7,5, 2mM dithiothreitol, 0,009% Tween-20). M3i hdn hgp duge 0 ¢ nhiét do 25°C
trong 100 phut dé thuc hién phan g kinaza. Tiép d6, EDTA dugc bd sung vao dé tao
ra ndng do cudi 24mM dé chdm dut phan tng. Dung dich kiém tra chtra khang thé
khang phosphotyrosin dan nhian Eu PT66 (PerkinElmer) va SureLight APC-SA
(PerkinElmer) duoc bd sung vao, va timg hdn hop duge dé yén & nhiét d¢ trong phong
trong 2 gio hodc lau hon. Cudi cung, cuong dd huynh quang dudi anh sang kich thich
¢6 buéce séng 337nm dugce do bing PHERAstar FS (BMG Labtech) & 2 bude song la
620nm va 665nm. Mic dd phosphoryl héa dugce tinh tir ty 1€ cuong do huynh quang ¢
2 budc séng, va ndéng d6 hop chit ma & do sy phosphoryl hoa bi uc ché 50% dugc

dinh nghia 1a gia tri ICso (nM).

Bang 35 va 36 trinh bay ICso (nM) cia hoat tinh trc ché RET ctia Vandetanib,

cac hop chat ctia cac vi du va céc hop chét tir 2 dén 5 cta céc vi du so sanh.

Vandetanib dugc biét 1 ¢6 hoat tinh trc ché cao dbi véi RET (Carlomagno F.
Cancer Res. 2002 Dec 15; 62(24): 7284-90). Céc hop chét theo sing ché hoic céac
mubi cua chiing dugc thé hién bang cac hop chét cia cac vi du dugce phat hién la boc
10 hoat tinh tc ché RET in vitro & muc twong duong hodc cao hon Vandetanib. Ngugc

lai, céc hop chat tir 2 dén 5 ciia cac vi du so sanh bdc 10 hoat tinh e ché dbi véi RET

thdp hon dang ké.

Béang 35

Hop chat|RET |Hop chdt|RET |Hop chit|RET | Hop chat | RET
cta cac vi|ICso |cta cac vi|ICso |cta cac vi|ICso cua cac vi|ICso
du (M) |du (M) |du (M) | du (M)
1 2.6 25 1.7 49 2.3 88 0.2

2 1.1 26 1.1 50 1.9 &9 0.4

3 0.5 27 5.7 51 4.7 90 0.3

4 6.3 28 7.9 52 10.2 91 0.1

5 8.5 29 0,6 53 0.9 92 0.4

6 4.7 30 0.8 54 0.5 93 0.3

7 10.2 |31 2.1 55 0.3 94 0.3

8 9.2 32 4.1 56 0.4 95 0.2

9 6.8 33 7.0 57 1.2 96 2.2

10 103 |34 5.6 58 2.7 97 3.5
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11 3.8 35 2.9 59 0.1 98 0.9
12 3.4 36 0.9 60 1.8 99 1.7
13 0.7 37 0.2 61 3.8 100 1.9
14 4.4 38 3.6 62 1.4 101 3.0
15 0.6 39 1.5 63 3.2 102 4.6
16 9.2 40 0.4 64 1.7 103 0.2
17 7.2 41 0.6 65 1.0 104 0.2
18 1.3 42 4.9 66 2.8 105 0.2
19 5.8 43 1.3 67 9.2 106 3.8
20 7.2 44 1.6 68 6.7 107 3.8
21 6.6 45 4.4 69 1.9 108 3.3

22 1.1 46 2.7 85 0.2 109 2.5

23 0.3 47 3.9 86 0.2 110 0.3

24 3.2 48 0.8 87 0.2 111 0.3

Bang 36

(tiép theo)

Hop chit|RET |Hop chét |RET |Hop chat|RET |Hop chit | RET
clia cac vi|ICsy |cta cac vi|ICso |cta cac vi|ICso cua cac vi|ICso
du (nM) | du (nM) |du (M) |du (nM)
112 0,2 137 2,2 162 1,2 187 0,8

113 9,0 138 1,7 163 0,3 188 0,2

114 0,5 139 1,6 164 1,7 189 1,0

115 0,4 140 1,4 165 2,9 190 4,6

116 2,0 141 5,6 166 0,6 191 0,3

117 1,9 142 1,3 167 1,8 192 0,9

118 0,6 143 0,2 168 1,8 193 0,3

119 0,5 144 2,4 169 0,2 194 5,6

120 0,5 145 1,0 170 0,9 195 0,3

121 4,2 146 1,1 171 2,0 196 0,4

122 4.4 147 1,9 172 0,3 197 0,6

123 0,4 148 1,2 173 0,7 198 0,3

124 0,4 149 1,2 174 0,4 199 0,6

125 0,2 150 1,7 175 0,4 200 0,7

126 0,5 151 0,2 176 1,1 203 4,8

127 0,5 152 0,2 177 0,8 204 8,6

128 0,5 153 1,3 178 0,8 205 0,2

-240-




34515

129 0,4 154 1,3 179 2,8 206 0,3
130 1,6 155 0,2 180 2,8 207 6,1
131 0,1 156 0,2 181 0,4 Vandetanib | 9,2
132 1,3 157 0,1 182 0,3 Hop chit 2 | 196
cia cac vi
du so sanh
133 0,7 158 2,6 183 0,3 Hop chit 3 | 435
cua cac vi
du so sanh
134 1,6 | 159 02 |184 1,0 Hop chit 4 | >5000
cua cac vi
du so sanh
135 0,7 160 0,2 185 0,3 Hop chat 5 | >5000
cua cac vi
du so sanh
136 6,8 161 2,4 186 0,2
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Vi du thtt nghiém 2: Tinh chon loc ddi véi RET so véi cac kinaza khéc (in vitro)

Do céc chit e ché nhidu kinaza tc ché khong chi RET ma con cd cdc dudng
dan truyén tin hiéu khac nhau dé ngan chin sy phat trién té bao va cdc chirc nidng khac,
c4c chat e ché nay 1am ting lo ngai vé céc tac dung phu khac nhau c6 thé xay ra, diéu
nay co thé dan dén yéu ciu giam 1idu hoic nghi thubc, lam cho hoat tinh rc ché RET
khong du. Phan sau day noi vé tinh chon loc d6i v6i RET so véi cac kinaza khéc cua

cac hop chit theo sang ché hoic céc mudi ciia ching.
1) Xéc dinh hoat tinh &rc ché RET

Hoat tinh (rc ché d6i v6i RET duoc xac dinh theo cach twong tw nhu trong vi

du thtr nghiém 1.
2) X4c dinh hoat tinh tGc ché SRC

V& cac diéu kién dé xac dinh hoat tinh tc ché in vitro cua cac hop chét dbi voi
hoat tinh kinaza SRC, bang gié cac thudc thtr tiéu hao LabChip-series ctia PerkinElmer
cho thiy FL-Peptit 4 tuong tng voi co chét peptit dé x4c dinh hoat tinh kinaza SRC.
Do d6, FL-Peptit 4 dugc sit dung lam co chét. Protein SRC tai t6 hop nguoi da tinh

ché st dung trong thr nghiém duoc mua tr Cong ty Carna Biosciences.

DPé x4c dinh hoat tinh Gc ché, dau tién, cac hop chit thtr nghiém dugc pha
lodng riéng bang dimetyl sulfoxit (DMSO) tuan tu. Tiép theo, protein SRC, FL-Peptit
4 (néng dd cudi: 1,5 uM), magié clorua (né)ng do cudi: 10mM), ATP (néng do cudi:
15uM), va dung dich chtra hgp chat thir nghiém trong DMSO (ndng d6 cudi cua
DMSO: 5%) duge bd sung vao chit dém phan Gmg (100mM HEPES, pH 7.0, ImM
dithiothreitol, 0,003% Brij35, 0,04% Tween-20) chtra dung dich hon hop chét Grc ché
phosphataza (PhosSTOP, Roche) va dung dich hén hop chit ac ché proteaza
(cOmplete Mini, EDTA-free, Roche) & cac ndng do duge khuyén nghi. Tung hdn hop
duoc U & nhiét d6 30°C trong 90 phut dé thuc hién phan tng kinaza. EDTA duoc pha
lodng bang cht dém phan tach san c6 tir PerkinElmer (ndng do cudi: 30mM) sau do
duoc bd sung vao do dé chAm dut phan tm kinaza. Cubi cling, cac co chét peptit khong
phosphoryl hoa (S) va cac peptit dugc phosphoryl héa (P) dugc phén tach va phat hién
bing phuong phép dién di mao quan vi kénh su dung LabChip EZ Reader II
(PerkinElmer). Mc d¢ phosphoryl héa dugc tinh toan tir do cao cac dinh ciia S va P,

va ndng d6 hop chét ma & d6 sy phosphoryl héa bi e ché 50% duge dinh nghia 12 gia
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tri ICso (nM).
3) Xéc dinh hoat tinh e ché LCK

V& cac diéu kién dé xac dinh hoat tinh @rc ché in vitro ctia cc hop chét dbi voi
hoat tinh kinaza LCK, trang web cua AnaSpec chi ra ring Srctide
(GEEPLYWSFPAKKK) twong mg v6i co chét peptit dbi v6i phan tmg dé x4c dinh
hoat tinh kinaza LCK. Do d0, trinh tu axit amin duoc biotin héa va dugc bién d6i mot
phin dé didu ché cac peptit dugc biotin hoa (biotin-EEPLY WSFPAKKK). Protein
LCK tai t6 hop ngudi da duoc tinh ché st dung trong thir nghiém dugc mua tir Cong

ty Carna Biosciences.

DPé x4c dinh hoat tinh trc ché, dau tién, cic hop chit thtr nghiém dugc pha
lodng riéng ré bang dimetyl sulfoxit (DMSO) tuan tu. Tiép theo, LCK protein, cac co
chét peptit (ndng dd cudi: 250nM), magié clorua (ndng d6 cubi: 10mM), ATP (ndng @6
cubi: 50uM), va dung dich chira hop chét thir nghiém trong DMSO (ndng dd cubi ctia
DMSO: 5%) duoc bd sung vao chét dém cho phan tng kinaza (13,5mM Tris, d0 pH
7.5, 2mM dithiothreitol, 0,009% Tween-20). Tung hdn hop dugc 1 & nhiét do 25°C
trong 60 phut dé thyc hién phéan tng kinaza. EDTA tiép do dugc bd sung vao do6 dé thu
duoc ndng do cubi 40mM tir d6 chdm dit phan tng. Dung dich kiém tra chira khang
thé khang phosphotyrosin dugc ddnh d4u Eu PT66 (PerkinElmer) va SureLight APC-
SA (PerkinElmer) dugc bd sung vao, va timg hdn hop dé yén & nhiét do trong phong
trong 2 gio hodc lau hon. Cubi cung, cuong dd huynh quang dudi anh sang kich thich
c6 bude séng 337nM dugce xac dinh bing PHERAstar FS (BMG Labtech) & 2 budc
séng 620nM va 665nM. Muc do phosphoryl hoa duoc tinh toadn tir ty 1¢ cuong do
huynh quang ¢ 2 budc song, va ndng dd hop chit ma & d6 sy phosphoryl hoa bi trc ché
50% dugc dinh nghia 1a gia tri ICso (nM).

4) Xé4c dinh hoat tinh tc ché AURB (Aurora B)

Hoat tinh trc ché in vitro ctia c4c hop chét ddi voi AURB kinaza dugc xéc dinh
theo quy trinh dugc mo ta trong tai liéu JP2008-81492A. Protein AURB tai t hop
ngudi dd dugce tinh ché st dung trong thir nghiém dugc mua tir Cong ty Carna

Biosciences.

Dé x4c dinh hoat tinh rc ché, dau tién, cic hop chit thtr nghiém dugc pha

lodng riéng ré bang dimetyl sulfoxit (DMSO) tuan tu. Tiép theo, AURB protein, FL-
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Peptide 21 (caliper Life Sciences, ndng do cudi: 100nM), magié clorua (ndng do cudi:
ImM), ATP (ndng dd cudi: 40uM), va dung dich chira hop chit thir nghiém trong
DMSO (ndng do cudi ctia DMSO: 5%) duge bd sung vao dung dich dém cho phan tmg
kinaza (20mM HEPES, d6 pH 7,4, 2mM dithiothreitol, 0,01% Tween-20), va tung hén
hop duge G & nhiét d 25°C trong 60 phit dé thuc hién phan tng kinaza. Thubc thtr
gin két ting dan IMAP (Progressive Binding Reagent) dugc pha lodng bang chit dém
gin két ting din (IMAP Progressive Binding Buffer) A (ty 1¢ pha loang 1:500,
Molecular Devices, LLC.) dugc bd sung vao dé chdm dut phan ang kinaza. Dung dich
phan Ung dé yén trong bong t5i & nhiét do trong phong trong 120 phit, va mc dd
phosphoryl héa dugc tinh todn tir do phan cuc huynh quang do bing PHERAstar
(BMG LABTECH, budc song kich thich: 485nM, budc séng kiém tra: 520nM). Nong
d6 hop chit ma & d6 sy phosphoryl héa bi e ché 50% dugc dinh nghia la gid tri ICso
(nM).

5) X4c dinh hoat tinh trc ché ddi véi EGFR

V& cac didu kién dé xac dinh hoat tinh tc ché in vitro cia cac hop chét dbi voi
hoat tinh kinaza EGFR, bang gia cic thudc thir tiéu hao LabChip (nhén hiéu dang ky
thuong mai) ctia PerkinElmer cho thiy FL-Peptit 22 twong ung v6i co chét peptit aé
xéc dinh hoat tinh kinaza EGFR. Do do, theo trinh ty axit amin, peptit dugc biotin hoa
(biotin-EEPLY WSFPAKKK) dugc diéu ché. Protein EGFR téi t6 hop ngudi d tinh

ché dugc str dung trong thir nghiém dugc mua tir Cong ty Carna Biosciences.

Pé xac dinh hoat tinh uc ché, dau tién, cac hop chit thr nghiém dugc pha
lodng riéng ré bang dimetyl sulfoxit (DMSO) tudn tu. Tiép theo, EGFR protein, co
chit peptit (ndng do cudi: 250nM), magié clorua (ndng d6 cudi: 10mM), mangan
clorua (ndng do cudi: 10mM), ATP (ndng do cudi: 1,5uM), va dung dich chta hop
chit thtr nghiém trong DMSO (ndng 9 cubi ciia DMSO: 2,5%) duge bb sung vao
dung dich dém cho phan tng kinaza (Carna Biosciences, Inc.). Tung hdn hop dugc G &
nhiét d6 25°C trong 120 phut dé thyc hién phan tng kinaza. EDTA tiép d6 duoc b
sung vao do dé thu dugc ndng d6 cudi 24mM tir d6 chdm dat phan tng. Dung dich
kiém tra chira khang thé khang phosphotyrosin dugc danh d4u Eu PT66 (PerkinElmer)
va SureLight APC-SA (PerkinElmer) dugc bd sung vao, va timg hdn hop dé yén &
nhiét do trong phong trong 2 gio hodc lau hon. Cudi cung, cuong do huynh quang dudi

4nh sang kich thich c6 budc séng 337nM duoc xac dinh bang PHERAstar FS (BMG
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Labtech) & 2 bude séng 620nM va 665nM. Mirc do phosphoryl hoa dugc tinh toan t
ty 1& cuong d0 huynh quang & 2 budc song, va nong dd hop chit ma & do su

phosphoryl héa bi trc ché 50% duoc dinh nghia 1a gia tri ICso (nM).
6) Tinh chon loc d6i voi aec ché RET

Tu cac gia tri thu dugc trong cac phén tir 1) dén 5) néu trén, hoat tinh trc ché
SRC ICso (nM)/ hoat tinh wc ché RET ICso (nM), hoat tinh tc ché LCK ICso (nM)/
hoat tinh wrc ché RET ICso (nM), hoat tinh trc ché AURB ICso(nM)/ hoat tinh trc ché
RET ICso (nM), va hoat tinh trc ché EGFR ICso (nM)/ hoat tinh trc ché RET ICso (nM)
duoc tinh toén, va tinh chon loc d6i vé6i su Gre ché RET cua cac hop chét thir nghiém

duogc kiém tra.

Céac bang tu 37 dén 44 trinh bay céc céc két qua. Céc bang tir 37 dén 44 cho
thdy céc hop chét theo sang ché hoic cac mudi ciia chung dugc trinh bay bdi cac hop
chét ctia cac vi du boc 10 tinh chon loc dbi vé6i te ché RET cao hon so v6i SRC, LCK,
Aurora B, va EGFR, khi so sanh véi hop chat 1 cua céac vi du so sanh. Céac hop chét
theo sang ché hodc céac mubi ctia chung ciing bdc 19 tinh chon loc d6i v6i te ché RET
t8t so véi cac kinaza khac (PI3K, TrkB). Do do, cac két qua dé xuét rang cac hop chit
theo sang ché hogc cac mudi cia ching c6 kha ning gdy ra cic tic dung phu do trc ché

céac kinaza khéc ngoai RET thap.

Bang 37

bop Céshi‘} (Sfl\% / 1G0T 1 K 150 (@MY | AURB 1Cso (aM)/ | EGFR 1Cs0 (M)
. o RET ICso (M) | RETICso (M) | RET ICso (nM)
1 >1000 1000 ~1000

2 >5000 >5000 >1000 1000

3 >10000 >5000 1000 1000

4 1000 >1000

5 >1000

6 >1000

3 >1000 >1000 ~1000

9 >1000 >1000

10 1000 1000

11 >1000 >1000

2 1000 >1000 >1000

3 >10000 1000 >5000

14 1000 >1000

5 >10000 >1000 >5000
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16 >1000 >1000 >1000
17 >1000
18 >5000 >1000 >1000
19 >1000 >1000 >1000
20 >1000 >1000
21 >1000 >1000
22 >5000 >1000 >1000 >1000
23 >10000 >10000 >5000 >1000
24 >1000 >1000 >1000
25 >5000 >1000
26 >5000 >1000 >1000 >1000
Bang 38
(tiép theo)
Hop SRC ICso (nM)/|LCK ICso (nM)/ | AURB ICso (nM)/ | EGFR 1Cso (nM)/
chit cua | RET ICso (nM) RET ICso (nM) RET ICso (nM) RET ICso (nM)
cac i
du
27 >1000
28 >1000
29 >10000 >1000 >1000
30 >10000 >1000 >1000 >1000
31 >1000 >1000
32 >1000 >1000
33 >1000 >1000 >1000
34 >1000
35 >1000 >1000 >1000
36 >10000 >1000 >1000 >1000
37 >10000 >5000 >1000 >1000
38 >1000 >1000 >1000 >1000
39 >5000 >1000 >1000 >1000
40 >10000 >1000 >1000 >1000
41 >10000 >5000 >1000 >1000
42 >1000 >1000 >1000
43 >5000 >1000 >1000
44 >5000 >1000 >1000 >1000
45 >1000 >1000 >1000
46 >1000 >1000 >1000
47 >1000 >1000 >1000
48 >10000 >1000 >1000 >1000
49 >1000 >1000 >1000
50 >5000 >1000 >1000
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Bang 39

(tiép theo)
Hop SRC ICso (nM)/ | LCK ICso (nM)/ | AURB ICso (nM)/ | EGFR 1ICso (nM)/
chit ctia | RET ICso (nM) RET ICso (nM) RET ICso (nM) RET ICso (nM)
cac vi
du
51 >1000 >1000 >1000
53 >10000 >1000 >1000 >1000
54 >10000 >1000 >1000 >1000
55 >10000 >10000 >10000. >10000
56 >10000 >10000 >5000 >10000
57 >5000 >5000 >1000 >1000
58 >1000 >1000 >1000 >1000
59 >10000 >10000 >5000 >5000
60 >5000 >5000 >1000 >1000
61 >1000 >1000 >1000
62 >5000 >5000 >5000 >1000
63 >1000 >1000 >1000 >1000
64 >1000 >1000
65 >10000 >10000 >10000 >5000
66 >1000 >1000 >1000
67 >1000 >1000
68 >1000 >1000
69 >5000 >5000 >1000 >1000
85 >10000 >10000 >10000 >1000
86 >10000 >10000 >5000 >10000
87 >10000 >10000 >10000 >10000
88 >10000 >10000 >10000 >10000
89 >10000 >10000 >5000 >5000
90 >10000 >10000 >10000 >5000

-256-




34515

Bang 40

(tiép theo)
Hop SRC ICso (nM)/ |LCK ICso (nM)/ | AURB ICso (nM)/ EGFR ICso (nM)/
chit cua | RET ICso (nM) RET ICso (nM) RET ICso (nM) RET ICso (nM)
cac  vi
du
91 >10000 >10000 >10000 >10000
92 >10000 >10000 >10000 >10000
93 >10000 >10000 >5000 >5000
94 >10000 >10000 >10000 >5000
95 >10000 >10000 >10000 >1000
96 >1000 >1000 >1000 >1000
97 >1000 >1000 >1000
98 >10000 >1000 >1000 >1000
99 >5000 >1000 >1000 >1000
100 >5000 >1000 >1000 >1000
101 >1000 >1000 >1000 >1000
102 >1000 >1000 >1000
103 >10000 >10000 >5000 >5000
104 >10000 >5000 >1000 >10000
105 >10000 >10000 >10000 >10000
106 >1000
107 >1000
108 >1000
109 >1000 >1000 >1000 >1000
110 >10000 >5000 >1000 >1000
111 >10000 >5000 >5000 >10000
112 >10000 >10000 >1000 >10000
113 >1000 >1000 >1000
114 >10000 >10000 >10000 >5000
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Bang 41

(tiép theo)
Hop SRC ICsy (nM)/ | LCK ICso (nM)/ | AURB ICso (nM)/ | EGFR ICsp (nM)/
chit cta | RET ICso (nM) RET ICso (nM) RET ICso (nM) RET ICso (nM)
cac  vi
du
115 >10000 >1000 >1000
116 >1000 >1000
117 >5000
118 >10000 >10000 >5000 >5000
119 >10000 >10000 >10000 >5000
120 >10000 >10000 >10000 >1000
121 >1000 >1000 >1000 >1000
122 >1000 >1000 >1000
123 >10000 >10000 >10000 >1000
124 >10000 >5000 >1000 >5000
125 >10000 >10000 >10000 >10000
126 >10000 >10000 >10000 >5000
127 >10000 >10000 >5000 >5000
128 >10000 >5000 >5000
129 >10000 >10000 >5000 >5000
130 >5000 >5000 >5000 >1000
131 >10000 >10000 >5000 >100000
132 >5000 >5000 >1000
133 >10000 >1000 >1000 >5000
134 >5000 >5000 >1000 >1000
135 >10000 >10000 >1000 >5000
136 >1000
137 >1000 >1000 >1000 >1000
138 >5000 >1000 >1000 >1000
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Bang 42

(tiép theo)

Hop SRC ICsy (nM)/|LCK ICso (nM)/ | AURB ICso (nM)/ | EGFR ICso (nM)/
chit cta | RET ICso (nM) RET ICso (aM) | RET ICso (nM) RET ICso (nM)
cac i

du

139 >5000 >5000 >1000 >1000
140 >5000 >1000 >1000
141 >1000 >1000 >1000

142 >5000 >5000 >1000 >1000
143 >10000 >10000 >10000 >5000
144 >1000 >1000 >1000 >1000
145 >5000 >5000 >5000 >1000
146 >5000 >1000 >1000 >1000
147 >5000 >5000 >5000 >1000
148 >5000 >5000 >5000 >1000
149 >5000 >5000 >5000 >1000
150 >5000 >5000 >1000 >1000
151 >10000 >10000 >10000 >10000
152 >10000 >10000 >10000 >1000
153 >5000 >5000 >5000 >1000
154 >5000 >5000 >5000 >1000
155 >10000 >10000 >10000 >10000
156 >10000 >10000 >1000 >10000
157 >10000 >10000 >10000 >10000
158 >1000 >1000 >1000 >1000
159 >10000 >10000 >10000 >10000
160 >10000 >10000 >10000 >10000
161 >1000 >1000 >1000

162 >5000 >5000 >5000 >1000
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Bang 43

(tiép theo)
Hop SRC ICso (nM)/ | LCK ICso (nM)/ | AURB ICso (nM)/ | EGFR ICso (nM)/
chit cta | RET ICso (nM) RET ICso (nM) RET ICso (nM) RET ICso (nM)
cac  vi
du
163 >10000 >10000 >5000 >5000
164 >5000 >5000 >1000 >1000
165 >1000 >1000 >1000 >1000
166 >10000 >1000 >1000 >5000
167 >5000 >5000 >1000 >1000
168 >5000 >1000 >1000
169 >10000 >5000 >5000 >5000
170 >10000 >1000 >1000 >5000
171 >5000 >5000 >5000 >1000
172 >10000 >10000 >10000 >10000
173 >10000 >10000 >10000 >5000
174 >10000 >10000 >1000 >10000
175 >10000 >10000 >5000 >5000
176 >5000 >1000 >5000
177 >10000 >10000 >1000 >5000
178 >10000 >10000 >10000 >5000
179 >1000 >1000 >1000 >1000
180 >1000 >1000 >1000 >1000
181 >10000 >10000 >10000 >10000
182 >10000 >10000 >10000 >5000
183 >10000 >10000 >5000 >10000
184 >10000 >10000 >1000 >1000
185 >10000 >10000 >5000 >10000
186 >10000 >10000 >10000 >10000
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Bang 44

(tiép theo)
Hop SRC ICso (nM)/ | LCK ICso (nM)/ | AURB ICso (nM)/ | EGFR ICso (nM)/
chit cua | RET ICso (nM) RET ICso (nM) RET ICso (nM) RET ICso (nM)
cac vi
du
187 >10000 >10000 >10000 >5000
188 >10000 >10000 >5000 >5000
189 >10000 >10000 >10000 >5000
190 >1000 >1000 >1000
191 >10000 >5000 >5000 >5000
192 >10000 >10000 >10000 >5000
193 >10000 >10000 >10000 >10000
194 >1000 >1000 >1000

195 >10000 >10000 >10000 >10000
196 >10000 >10000 >10000 >10000
197 >10000 >10000 >10000 >5000
198 >10000 >10000 >10000 >10000
199 >10000 >10000 >10000 >5000
200 >10000 >10000 >1000 >5000
203 >1000 >1000 >1000 >1000
204 >1000
205 >10000 >10000 >5000 >10000
206 >10000 >10000 >10000 >10000
207 >1000 >1000 >1000
Hop 10 12
chat 1
cia vi
du so
sanh

Vi du thit nghiém 3: Hoat tinh trc ché ddi v6i dot bién khang thube RET (in vitro)

1) Xéc dinh hoat tinh e ché dbi véi RET (V804L)

V& cac diéu kién dé xac dinh hoat tinh tc ché in vitro cia cac hop chét d6i voi
hoat tinh kinaza RET (V804L) (tuc 1a RET c6 dot bién V804L), trang web cla
AnaSpec chi ra rang Srctide (GEEPLY WSFPAKKK) tuong g vé6i co chét peptit cho

phén tng @ x4c dinh hoat tinh kinaza RET. Do d9, trinh ty axit amin dugc biotin hoa

va dwgc bién ddi mot phan dé didu ché cac peptit dugc biotin héa (biotin-

EEPLYWSFPAKKK). Protein RET (V804L) tai to hop ngudi da tinh ché dugc st

dung trong thtr nghiém dugc mua tir Eurofins.
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Pé x4c dinh hoat tinh Gc ché, dau tién, cac hop chit thtr nghiém dugc pha
lodng riéng 1€ bang dimetyl sulfoxit (DMSO) tuan tu. Tiép theo, protein RET (V804L),
céc co chét peptit (ndng dd cudi: 250nM), magié clorua (ndng dd cudi: 10mM), ATP
(ndng do cubi: 10uM), va dung dich chira hop chét thir nghiém trong DMSO (ndng dd
cudi ctia DMSO: 5%) dugc bd sung vao chét dém cho phan ung kinaza (13,5mM Tris,
do6 pH 7,5, 2mM dithiothreitol, 0,009% Tween-20). Tung hdn hop nay duge 0 ¢ nhiét
do 25°C trong 120 phut dé thuc hién phan tmg kinaza. EDTA tiép do dugc bd sung vao
d6 dé thu duge ndng do cubi 40mM tir do chdm dut phan ung. Dung dich kiém tra
chira khang thé khang phosphotyrosin dugc dénh ddu Eu PT66 (PerkinElmer) va
SureLight APC-SA (PerkinElmer) dugc bd sung vao, va timg hdn hop dé yén & nhiét
d6 trong phong trong 2 gid hodc 1au hon. Cubi cung, cudng do huynh quang dudi anh
sang kich thich c6 budc song 337nM dugc xac dinh biang PHERAstar FS (BMG
Labtech) & 2 budc séng 620nM va 665nM. Mirc do phosphoryl hoéa duge tinh toan tir
ty 1& cuong d0 huynh quang & 2 budc séng, va ndng do hop chit ma & do su

phosphoryl hoéa bi trc ché 50% dugc dinh nghia 12 gia tri ICso (nM).
2) Xac dinh hoat tinh &re ché d6i voi RET (V804M)

Hoat tinh kinaza RET (V804M) (tc la RET c6 dot bién V804M) dugc xéc
dinh str dung protein RET (V804M) tai td hop nguoi da tinh ché dugc mua tir Eurofin
¢6 ndng do cudi ATP 1a 13uM trong hé théng phan tmg kinaza, theo quy trinh 1) dbi

véi phéan khéc.

Cac bang tir 45 dén 48 thé hién ICso (nM) ctia hoat tinh tc ché dbi v6i RET ¢6
dot bién khang thudc cta cac hop chét cta cac vi du, Vandetanib, va cac hop chét tir 1

dén 4 cda cac vi du so sanh.

Vandetanib duoc biét dén 12 c¢6 hoat tinh trc ché dbi v4i RET cao (Carlomagno
F. Cancer Res. 2002 Dec 15; 62(24): 7284-90). Tuy nhién, Vandetanib boc 10 hoat tinh
tre ché dbi v6i RET (V804L) va RET (V804M) thép mot céch dang ké.

Cac hop chét tir 1 dén 4 ctia cac vi du so sanh ciing bdc 19 hoat tinh Gc ché dbi
voi RET (V804L) va RET (V804M) thip mot cach dang ké.

Alectinib dugc bdo cdo 1a boc 1 hi¢u qua e ché trén RET (V804L) va c¢6 ICso
(nM) 12 32 in vitro (Mol Cancer Ther. 2014 Dec; 13 (12): 2910-8). Cac hop chét theo

sang ché hodc cdc mudi cia chiing dugc the hién bang cic hgp chét cua cac vi du boc
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16 hoat tinh trc ché 6t dbi voi RET (V804L) & murc do twong dwong hodc cao hon
Alectinib. Céac hop chét theo sang ché hodc cac mudi clia chung dugc thé hién bang
cac hop chét ctia cac vi du cling bdc 19 hoat tinh e ché cao d6i v6i RET (V804M).
Cac két qua dé xut rang cac hop chét theo sang ché hodc cac mudi cia chung ¢6 hiéu
quéa khang khéi u déi v6i cac bénh ung thu va céc khéi u bidu hién RET c6 dot bién &

ving gac cdng ctia n6 (vi du, V804L va V804M).

Béang 45

Hop chat | RET RET Hop chat |RET RET

ctia cac vi|(V804L) | (V804M) | ctia cac vi (V804L) | (V804M)

du ICso ICso du ICso ICso (nM)
(M) (nM) (nM)

1 3,8 13,9 26 4,1 16,3

2 2,1 8.9 227 25,7

3 0,9 2,8 28 14,4

4 6,8 29 1,0 3,8

5 10,1 30 2,6 16,0

6 3,0 17,6 31 7.4

7 13,2 32 9,0

8 22,0 33 16,6

9 4,9 34 6,0 19,9

10 16,4 35 4,6 14,9

11 6,6 36 2,8 11,5

12 6,0 37 0,9 1,9

13 1,4 4,3 38 10,4

14 7,6 39 3,8 15,0

15 1,5 5,2 40 0,7 2,2

16 27,7 41 1,9 17,5

17 9,4 42 16,0

18 2,3 8,3 43 2,6 8,4

19 6,4 44 3,0 13,4

20 8,0 45 9,7

21 12,6 46 6,6

22 3,7 14,6 47 10,4

23 0,7 2,1 48 4,0

24 6,4 49 5,6 19,4

25 3,8 14,9 50 4,7
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Bang 46
(tiép theo)

Hop RET RET Hop RET RET

cia cac vi|(V804L) | (V804M) | ciia cac vi|(V804L) (V804M)

du ICso ICso du ICso ICso (nM)
(nM) (M) (M)

51 8,1 88 0.4 0,9

52 19,2 89 0,6 2.4

53 1,9 1,7 90 0,9 3,2

54 1,6 13,5 91 0,3 1,0

55 1,1 3,7 92 1,4 5,1

56 1,2 5,8 93 0,9 2,9

57 2,3 10,7 94 0,8 3,1

58 8,3 95 0,3 1,3

59 0,3 0,8 96 4,6

60 10,6 97 8,1

61 16,6 98 1,9 6,6

62 5,5 14,6 99 3,5 13,6

63 12,1 100 3,9 15,3

65 4,2 13,6 101 11,5

66 6,0 102 9,5

67 22,7 103 0,3 1,0

68 9,8 104 0,4 1,1

69 5,5 20,2 105 0,4 1,0

73 23,6 106 5,3 17,9

79 25,5 107 3,5 10,3

80 30,6 108 3,6 18,3

81 23,2 109 12,8

85 0,7 1,8 110 0,8 2,9

86 0,3 1,0 111 1,8 4,3

87 0,6 2,0 112 0,5 1,2
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Bang 47

(tiép theo)
Hop chét | RET RET Hop chédt | RET RET
ctia cac vi|(V804L) | (V804M) | cua cac vi (V804L) | (V804M)
du ICso I1Cso du ICso ICso (nM)

(oM) (nM) (nM)

113 20,6 137 4,3
114 1,6 5,0 138 3,3 19,7
115 1,0 2,5 139 7,2
116 4,3 18,1 140 2,2 11,0
117 2,7 10,3 141 15,3
118 1,9 5,7 142 6,1 20,1
119 1,7 6,2 143 0,6 1,6
120 1,2 3,6 144 8,7
121 6,4 145 4,7 16,3
122 12,4 146 3,0 12,8
123 1,8 5,8 147 11,7
124 1,4 3,7 148 6,1 15,6
125 0,6 2,5 149 4,8
126 2,0 5,9 150 7,5
127 1,3 7,5 151 0,3 0,3
128 0,9 2,9 152 0,3 0,6
129 1,2 3.8 153 6,7 19,5
130 4,1 13,5 154 6,1
131 0,5 1,4 155 0,5 1,8
132 3,7 14,2 156 0,5 1,6
133 2,3 8,4 157 0,3 1,0
134 6,0 18,2 158 6,8 19,1
135 1,9 7,1 159 0,5 1,6
136 13,2 160 0,6 1,4

Bang 48

(tiép theo)
Hop chét | RET RET Hop chat | RET RET
ctia cac vi|(V804L) | (V804M) | cua cac vi (V804L) | (V804M)
du ICso ICso du ICso ICs0 (nM)

(nM) (nM) (nM)

161 5,1 16,0 185 1,0 3,4
162 2,8 11,8 186 0,7 1,8
163 0,7 1,5 187 2,7 8.4
164 8.6 188 0,7 2,2
165 7,3 189 3,7 11,9
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166 1,5 5,7 190 24,2
167 7,9 17,9 191 1,1 3,3
168 52 15,6 192 2,7 10,6
169 0,3 0,8 193 0,6 2,0
170 1,8 8,0 195 1,1 3,8
171 12,1 196 1,1 3,1
172 1,2 4.4 197 1,5 53
173 1,5 5,0 198 0,8 2,6
174 1,1 4,1 199 0,8 1,3
175 0,4 3.4 200 1,8 59
176 2.3 9.4 203 23,3
177 1,8 7,0 205 0,7 6,6
178 1,9 5,6 206 1,1 52
179 14,4 Vandetanib | 4748 4330
180 4,5 10,2 Hop chit 1 | 3288 3434
cua cac vi
du so sanh
181 1,3 3,5 Hop chat 2 | 561 774
cua cac vi
du so sanh
182 1,0 33 Hop chit 3 | 1410 3785
cua cac vi
du so sanh
183 1,1 2,8 Hop chét 4 | >10000 | >10000
cua cac vi
du so sanh
184 3,7 12,5

Vi du thtr nghiém 4: Danh gia tinh 4n dinh trong Microsome gan

Céc dung dich chira cac hop chét thir nghiém trong DMSO/axetonitril (ndng
d6 cubi cia timg hop chét thir nghiém 1& 1uM, ndéng do cudi cia DMSO 12 0,01%, va
ndng do cudi ciia axetonitril 12 1%) dugc bd sung riéng r& vao dung dich hdn hop
microsome gan (microsome gan & chudt c6 néng do cubi 1a 0,25 mg/ml, chit dém kali
phosphat ¢o ndéng do cudi 1a 100mM, va magié clorua co ndng do cudi 1a 3mM), va
timg hdn hop duge U trudc & nhiét do 37°C trong 5 phut. Hé théng tao NADPH
(glucoza-6-phosphat ¢co ndéng do cudi 10mM, nicotinamit adenin dinucleotit phosphat
bi oxy hoa co ndng do cudi 1mM, va glucoza-6-phosphat dehydroaza c6 ndng dod cudi
1 don vi/ml) dugc bd sung vao ting phan ctia ting dung dich hdn hop, va phan Gng
trao ddi chit duoc bt diu. Sau khi ¢ ¢ nhiét do 37°C trong 30 phut, luong ghp doi
etanol duoc bd sung vao dé chdm dat phan tng, tir d6 thu dugc cac mau sau phan ung.

-266-



34515

Luong gap ddi etanol duoc bd sung vao ting dung dich hdn hop con lai va hé théng
tao NADPH duoc bd sung thém vao do, tir d6 thu dugc cac mau trude phan tng. Céc
mau trude phan g va cac mau sau phan tng dugc ly tim & tdc do 2000xg, va phan
ndi bé mit cia ching dugc loc qua bd loc thuy tinh. Mbi phén loc dugc sau d6 dugc
dua vao LC-MS/MS, va cac dinh MS/MS cua céac hop chét thir nghiém dugc phat hién.
Tir ty 1 ctia dinh MS/MS sau phan Gng v6i ty 18 MS/MS trude phan ing cta hop chat
thir nghiém, ty 1¢ phan trdm cta cac hop chét thtr nghiém con lai (con lai %) dugce tinh

toan.

Bang 49 trinh bay cac két qua. Trong khi cac hop chit 1 va 2 cua céc vi du so
sanh co ty 1& phin trim con lai 12 0% trong cé 2 truong hop, céc hop chét theo séng
ché hodc cac mubi ctia ching duge thé hién bang cac hop chit ctia cac vi du co ty 1€
phan trdm con lai cao. Diéu nay cho thdy rang cac hop chét theo séng ché hotc cac
mudi cta chiing c6 tinh n dinh trong microsome gan & chudt cao hon dang ké so voi

cac hop chat cua céc vi du so sanh.

Bang 49
4 ) A qu ) A A » A V4 ) A
Hop chat | Ty 1€ Y |Ty lé|Hop chat|Ty 1&|Hop chat | Ty &
\ . ; " | chat cua | A AR R A AR R .
cia cac|con lai| "l con lai|cta cac vi|con lai|cua cac vi|con lai
vide %) g |G |du (%) | du (%)
2 64 93 53 132 77 175 66
26 60 94 60 133 70 176 70
30 54 96 71 134 79 177 72
33 57 97 70 135 67 178 88
35 58 99 51 136 78 179 85
36 73 100 76 137 53 181 62
41 56 101 68 138 68 182 61
45 66 102 60 140 52 183 77
46 65 103 60 141 68 184 58
48 58 104 52 143 68 185 80
49 67 105 52 144 79 187 68
50 53 107 63 145 72 188 68
55 56 108 60 147 68 190 58
56 62 109 68 148 61 191 53
57 86 113 79 149 62 192 79
58 76 114 55 150 78 193 51
60 81 116 55 152 57 194 67
61 81 117 53 154 50 195 70
64 89 118 73 155 64 196 53
65 79 119 70 156 67 197 52
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69 69 120 72 157 59 198 57
80 50 121 74 158 85 199 80
85 79 122 62 159 78 203 68
86 66 125 74 161 68 204 83
87 63 126 69 162 76 205 58
88 59 127 70 165 90 206 77
89 69 128 82 167 80 207 72
Hop chat 1
90 67 129 54 171 77 cia vi du|0
so sanh
Hop chat 2
91 65 130 84 172 61 cia vi du|0
so sanh
92 67 131 55 174 72

Vi du thir nghiém 5: Danh gia sy hép thu qua dudng miéng

Céc hop chét theo séng ché duoc huyén phu hodc duge hoa tan trong HPMC
0,5% va axit clohydric 0,1N, va dugc cho chudt BALB/cA st dung duong miéng. Tai
cac thoi didm 0,5, 1, 2, 4, va 6 gio sau khi su dung duong miéng, mau cua cac con
chudt duoc gom lai tr day mét cta chung dé lay huyét twong. Nong do cua cac hop
chét trong huyét twong thu duoc dugc xac dinh bang LC-MS/MS, va su hép thu duong

miéng dugc danh gia.

Céac két qua cho thiy néng do cia cac hop chit theo sang ché trong huyét

twong la du, cho thdy su hap thy t6t qua duong miéng.
Vi dy thir nghiém 6: Danh gi4 hiéu quéa tre ché phat trién té bao (1)

Thtr nghiém gay doc té bao in vitro dugc thuc hién trén cac t& bao TT (dong té

bao ung thu tuyén giap & ngudi c6 dot bién kich hoat RET (C634W)).

Huyén pht t& bao TT didu ché duoc bang moi truong Ham’s F12K (kaighn’s)
(Life Technologies Japan) chira FBS 10% duge cdy vao timg 18 cua vi dia dédy phing
96 18 véi lwong 5%10° té bao/16 (0,15ml), va dugc nuodi ciy trong ti 4p chira cacbon
dioxit 5% & nhiét do 37°C qua dém (ngay 0). Cac hop chét theo sang ché dugc hoa tan
riéng ré trong dimetyl sulfoxit dé tao ndng d6 10mM, va dugc pha loang thém bang
mdi trudng RPMI1640 chira FBS 10% (do Cong ty Wako Pure Chemical Industries
san xudt) dé cc hop chit theo sang ché c6 nbéng do cudi twong tng 1a 40, 12, 4, 1,2,

0.4, 0,12, 0,04, va 0,012M. Céc hop chét c6 cic nong do khac nhau duge bd sung
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riéng r€ vao cac 13 ctia dia nudi cdy chira té bao TT dugc md ta trén ddy trén v6i luong
0,05ml/1d (ngay 1), va dugc nudi ciy trong tu 4p chira cacbon dioxit 5% & nhiét do
37°C trong 7 ngay. Sau khi nudi cdy (ngay 8), 0,1ml moi trudong dugc loai b tir mdi 19,
va 0,1ml thudc thir phét hién phat quang ATP ndi bao CellTiter Glo 2,0 (cua tép doan
Promega Corporation) duge bd sung vao, sau d6 lic trong 1 pht. Sau khi ldc, mdi 16
nudi cdy dé yén & nhiét do trong phong trong 15 phut, va sy phat quang héa hoc duge
xac dinh bang thiét bi do quang sinh hoc dé str dung 1am chi s6 sb lugng té bao song
sét. Tdc do phat trién tir ngdy 1 & céc ndng do khac nhau ctia cac hop chét dugc tinh
todn theo céc cong thirc sau day, tiy thudc vao cac gia tri Tngays va Cngay 1, dé xéc dinh
ndéng do (Glso (nM)) clia cac hop chét thtr nghiém c6 kha ning tc ché su phét trién té

bao 50%.

1) Thgay 8=Cngay 1

Téc @ phat trién (%)=(Tngay 8-Cngay 1)/(Cngay 8-Cngay 1)%100

2) Thgay 8<Cngay 1

Téc @9 phat trién (%)=(Tngay 8-Cugay 1)/(Cngay 1)x100

T: D6 hip thu ctia 16 duge bd sung hop chét thir nghiém

C: Do hép thu ctia 16 khong dugc bd sung hop chét thir nghiém
Ngay 1: Ngay bd sung hop chét thtr nghiém

Ngay 8: Ngay thuc hién dénh gia

Bang 50 trinh bay cac két qua. Céc hop chit theo sang ché boc 10 hiéu qua trc ché su

phat trién do6i voi cdc t€ bao TT cao.

Bang 50

Té bao A1

Vidusé |TT Glso|Vidusd Eg ba& T
(nM) s0 (nM)

59 11 152 <3

85 10 155 10

86 5 157 5

87 8 160 6

88 <3 163 17

90 20 169 4

91 6 174 19
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93 16 183 4

94 13 186 9

95 12 188 13
103 5 191 13
104 6 193 20
105 <3 197 18
111 15 198 7

114 20 199 20
125 12 205 4

131 6 206 4

143 7

Vi du thit nghiém 7: Dénh gi4 hiéu qua trc ché phét trién t€ bao (2)

Thir nghiém gay doc té bao in vitro dugc thue hién trén cac té bao LC-2/ad

(dong té bao ung thu té bao tuyén phdi & ngudi c6 gen dung hop CCDC6-RET)

Huyén phu chua céc t6 bao LC-2/ad diéu ché dugc bing mdi trudong
RPMI1640 chira FBS 10% dugc cdy vio timg 16 cta vi dia day tron 96 16 véi luong
5%x103 té bao/15 (0,15ml), va dugc nudi céy trong tu ép chira cacbon dioxit 5% & nhiét
d6 37°C qua dém (ngay 0). Céac hop chit theo sang ché duoc hoa tan riéng 1€ trong
dimetyl sulfoxit dé tao ndng d6 10mM, va dugc pha lodng thém bang mdi trudng
RPMI640 chita FBS 10% sao cho céc hop chét theo sang ché c6 ndng dd cudi tuong
tng 1a 40, 12, 4, 1,2, 0,4, 0,12, 0,04, va 0,012uM. Céc hop chét co céc néng do khéc
nhau dugc bd sung riéng ré& vao timg 15 ctia dia nudi cdy chira té bao LC-2/ad duge md
ta trén day véi luong 0,05ml/16 (ngay 1), va dugc nudi cdy trong tu 4p chira cacbon
dioxit 5% & nhiét d6 37°C trong 7 ngay. Sau khi nuoi cdy (ngay 8), 0,1ml méi truong
dugc loai bé tir timg 15, va 0,1ml thudc thir thudc thir phat hién phat quang ATP ndi
bao CellTiter Glo 2,0 (cta tip doan Promega Corporation) dugc bd sung vao, sau do
lic 5 phut. Sau khi lic, timg 16 nudi cdy @& yén & nhiét do trong phong trong 15 phut,
va do phat quang héa hoc duge xdc dinh bang thiét bi do phat quang dé str dung no
lam chi sb s lugng cac té bao sdng sot. Nong do (Glso (nM)) duoc x4c dinh theo cach

tuong tu nhu trong vi du thir nghiém 6, tuy thudc vao gid tri cia Tngay 8 va Cngay 1.

Béang 51 trinh bay cc két qua. Céc hop cht theo sang ché boe 16 hiéu qua tc

ché su phat trién cao.
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Béang 51
Vidusd | Té baoLC-2/ad Glso (nM
85 17,7
87 55,4
88 44.6
89 59,5
90 90,6
91 30,9

Vi du thtr nghiém 8: Déanh gia hi¢u qua uc ché sy phat trién té bao (3)

Thtt nghiém gay doc t8 bao in vitro duogc thyc hién trén céac té bao
Ba/F3_TEL-RET V804L (t& bao Ba/F3 ma dugc dua vao gen dung hop TEL-RET c¢6
d6t bién ving géc cdng V804L).

Céc té bao Ba/F3_TEL-RET V804L thu dugc bang cach dua plasmit DNA ma
dwoc chuln bj bang cach dua dot bién V804L vao gen RET cia gen dung hop TEL-
RET vio cac t& bao Ba/F3 bing k¥ thudt tiéu chudn. Huyén phu chua cic té bao
Ba/F3 TEL-RET V804L diéu ché duge bing moi truong RPMI1640 chira FBS 10%
duoc cdy vao timg 16 cua vi dia day phang 96 10 v6i luong 1x103 t& bao/16 (0,075ml).
Céc hop chét theo sdng ché dugc hoa tan riéng ré trong dimetyl sulfoxit dé tao ddng do
cudi 10mM, va duogc pha loang thém bing moi trudng RPMI1640 chira FBS 10% sao
cho céc hogp chét theo sang ché ¢co néng do cudi twong Ung 1a 40, 12, 4, 1,2, 0,4, 0,12,
0,04, va 0,012um. Cac hop chét ¢6 cac ndng do khac nhau duoc bd sung riéng ré& vao
ting 16 ctia dia nudi céy chira té bao Ba/F3_TEL-RET V804L dugc mo ta trén day voi
luong 0,025ml/16 (ngay 1), va dugc nudi cdy trong tu 4p chira cacbon dioxit 5% &
nhiét d6 37°C trong 4 ngay. Sau khi nudi cdy (ngay 4), 0,1ml thude thir phét hién phat
quang ATP noi bao CellTiter Glo 2,0 (cua tap doan Promega Corporation) dugc bd
sung vao, sau do lic trong 5 phut. Sau khi lic, timg 15 nudi cdy dé yén & nhiét do trong
phong trong 15 phut, va do phit quang hoa hoc duoc xac dinh bang thiét bi do phat
quang dé st dung 1am chi sb s& luong té bao sbng sot. Danh gia duoc thuc hién vao
ngay 4, va ndng d6 (Glso (nM)) duge xac dinh theo cach twong tu nhu trong vi du thir

nghiém 6, phu thudc vao gid tri Tngay 8 va Cogay1.

Bang 52 trinh bay cac két qua. Glso cua Alectinib, dugc biét v6i tac dung wrc

ché d6i véi dot bién RET V804L, 1a 206 (nM). Trong khi do6, cac hop chét theo séng
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ché boc 10 tac dung uc ché phat trién vuot troi dbi vé&i cac té bao Ba/F3_TEL-RET
V804L.

Béang 52

Vi du | Ba/F3_TEL-RET Vi du | Ba/F3_TEL-RET
sd V804L Glso (nM) sd V804L Glso (nM)
85 8 127 |15

86 5 131 |5

87 5 143 |8

88 <3 152 |8

89 14 155 |7

92 16 157 | <3

93 12 163 |9

94 12 166 |9

103 9 169 | <3

104 3 174 |15

105 4 185 11

110 13 188 |6

112 20 200 |16

124 19

Vi du thtr nghiém 9: Déanh gia hiéu qua uc ché phat trién té bao (4)

Thir nghiém e ché phat trién t& bao in vitro dugc thuc hién trén cac té bao
Ba/F3 BCR-RET V804M (té bao Ba/F3 dugc dua vao gen dung hop BCR-RET c6 dot
bién ving gac cdng V804M)

Huyén phu chita céc té bao Ba/F3_BCR-RET V804M didu ché dugc bing moéi
truong RPMI1640 chira FCS 10% va 2ng/ml IL3 (Interleukin3) dugc céy vao timg 10
clia dia 384 15 voi luong 5x10° té bao/1d (0,05ml). Céc hop chét theo sing ché duoc
hoa tan riéng r& trong dimetyl sulfoxit dé thu dugc nong dd 10mM, va dugc pha loang
thém bang mdi truong sao cho cac hop chét theo séng ché c6 nbng 4o cubi tuong g
12 1000, 300, 100, 30, 10, 3, 1, va 0,3pm. Cac hop chét co cac néng do khac nhau duoc
bd sung riéng r& vao timg 15 ctia dia nudi cdy chira té bao Ba/F3_ BCR-RET V804M
duge mod ta trén day voi lugng 50n1/16 (ngay 1), va duoc nudi ciy trong tu 4p chira
cacbon dioxit 5% & nhiét dd 37°C trong 2 ngay. Sau khi nudi ciy (ngay 3), 0,015ml
thudc thir phat hién phat quang ATP ndi bao CellTiter Glo (cua tap doan Promega
Corporation) dugc bd sung vao, va do phat quang hoa hoc dugce xac dinh bang thiét bi

do phét quang dé str dung lam chi s sb luong té bao sdng sot. Nong do hop chét (ICso
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(nM)) ma & d6 do séng s6t té bao vao ngay 3 duoc e ché 50% duoc xac dinh theo

cong thue sau day.

Ty 18 séng s6t (%) = (Tngay 3)/(Cngay3) * 100

T: D6 hép thu ctia 16 dugce bd sung hop chét thir nghiém

C: Do hép thu cia 16 khong duoc bd sung hop chét thir nghiém
Ngay 1: Ngay bd sung hop chét thtr nghiém

Ngay 3: Ngay thuc hién danh gia.

Bang 53 thé hién céac két qua. Céc hop chit theo sang ché boc 10 hiu qua tc

ché phat trién cao dbi véi cac té bao Ba/F3_BCR-RET V804M.

Bang 53

Vi du|Ba/F3 BCR-RET Vi du | Ba/F3_BCR-RET
sd V804M ICso (nM) sd V804M ICso (nM)
85 6,5 155 |67

86 5,7 157 |45

87 9,7 159 | 12,6

88 3,1 160 |78

90 17,1 169 |47

91 53 174 | 11,6

93 10,1 181 | 124

94 12,0 182 | 113

103 |69 . 183 7.9

105 3.9 185 | 11,1

111 |83 186 [8,6

112 |84 193 |79

131 |89 198 |72

143 |46 206 | 10,6

152 |44

Vi du th@r nghiém 10: Pénh gia hi¢u qua khang khéi u in vivo st dung mau chudt dugc
cdy ghép dudi da té bao TT (dong té bao ung thu tuyén gidp & nguoi co dot bién kich
hoat RET)

Céc dong té bao ung thu tuyén gidp & ngudi (TT) dugc ciy ghép dudi da vao
phdn bén phai cta chudt BALB/cA Jel-nu/nu tir 6 dén 7 tudn tudi. Sau khoang 2 dén 3
tudn tir khi cdy ghép té bao, chidu dai (mm) va chiéu rong (mm) cla cac khéi u phat

hién duoc trén co thé cac con chudt duge xac dinh. Sau khi tinh thé tich khdi u (thé
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tich khéi u: TV), cac con chudt dugc chia thanh cac nhém (n=5 hoic 6) sao cho cac
nhém c6 TV trung binh twong dwong nhau mot cach dang ké. Ngay cac con chudt

duoc chia thanh cdc nhom duge xdc dinh 12 “ngay phan nhém” (ngay 0 hodc ngay 1).

Céc dung dich thir nghiém chtra céc hop chét theo sang ché dugc didu ché véi
lidu 50, 100, hodc 150mg/kg/ngay, va duge cho cac con chudt udng 14 ngay lién tiép
(ngay ubng dau tién 12 ngay 1). Nhom d6i chimg duge dung dung modi (0,5%
HPMC/0,1N HCl).

Pé xac dinh chi s hiéu qua khang khéi u, TV cda tirng nhoém st dung thude
duogc x4c dinh vao ngay 15, va thé tich khdi u vao ngay 15 tuong tmg voi th8 tich khoi
u vao ngay phan nhém (ngay 0 hodc 1) (thé tich khdi u twong d6i: RTV) va T/C (%)
duoc tinh toan theo cac cong thirc sau ddy, va hiéu qua khéang khéi u duge danh gia.
Khi nhém st dung hop chét bat ky trong s& céc hop chét theo sang ché (nhém dugc
diéu tri bang hop chét thir nghiém) boc 10 gid tri RTV trung binh nhé hon déng ké vé
mt théng ké (thr nghiém Dunnett’s, p<0,05) so v6i gia tri RTV trung binh ctia nhom
d6i chung, hiéu qua khang khéi u dwoc xac dinh 13 c6 hién dién. Fig.1 va 2 va bang 54
va 55 thé hién cac két qua. Trong céc anh, ky tu “*” chi su khéc biét c6 y nghia thdng

ké

TV (mm?) = (chiéu dai x chiéu rong?)/2

RTV = (TV véao ngay 15)/(TV vao ngay 0 hodc ngay 1)

T/C(%) = (gia tri RTV trung binh ctia nhom xtt Iy bang hop chit thir nghiém)/(gia tri
RTV trung binh cia nhém d6i chimg)x100

DPé xac dinh chi sb6 doc tinh, trong lugong co thé (trong lugng co thé: BW (g))
clia cac con chudt duge do theo thoi gian, va sy thay dbi trong luong co thé trung binh
(thay ddi trong lugng co thé BWC (%)) tir ngdy phén nhém (ngay 0 hodc ngay 1) aé
ngdy 15 duoc tinh todn tr cong thuc sau day (n: ngay trong luong co thé duge xac
dinh 2 lan/tudn, va ngay do cudi cung 13 ngay 15, ngay ma thuc hién danh gig cudi

cung).
Figs. 3 va 4 thé hién cac két qua.

BWC (%)=[(BW vao ngay n)-(BW vao ngay 0 hodc ngay 1)]/(BW vao ngay 0 hodc
ngay 1)x100
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Céc hop chét theo sang ché boc 16 hidu qué khang khdi u déng ké dbi véi dong té bao
ung thu tuyén gidp & nguoi TT co dot bién kich hoat RET, ma dugc chy ghép dudi da

vao chudt trui 16ng. Khong quan sat thdy doc tinh, ching han giam cén.

Bang 54
TV (mm?) RTV
Tén hop Lidu S5 con Ngay 0 Ngdy 15 gi,f‘y 15 — T/C
chat (mg/kg/ngay) vat Gi4 tri trung  Gid tri trung frun b‘mﬁ (%)
binh=SE  binh=SE oo
+ SE
Déi 168,64 = 60438 +
chimg . 17,09 55,15 370043 100
, 169,45 £+ 13942 =+
Vidu85 100 5 16,73 10.17 0,87+0,13 23
Bang 55
TV (mm?) RTV
Tén hop Lidu §6 con Nedyl  Neayls Neyld
chit (mg/ke/ngdy) VAt Gia tri Gia tri Gia tri (%)
i trung binh trung binh trung binh
’ + SE + SE + SE
boi ] 6 133,53 + 401,04 <+ 3,07 £ 100
chiing 9,05 32,06 0,33
, 131,00 + 12826 + 0,97 +
Vidu90 50 6 773 14,57 0.07 32
, 128,61 + 90,24 + 0,69 +
Vidu89 150 6 7.79 9.95 0.05 23
, 129,35 + 13742 + 1,05 +
Vidu87 50 6 8.52 17.76 0.09 34
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YU CAU BAO HQ
1. Hop chét c6 cong thuc (I) dudi day hodc mudi cta n6 d& dung trong viéc phong

ngtra hodc diéu tri khoi u 4c tinh:

N

NH, "
N7 SN
”\/ 2
N N\

R? (1)
trong do, trong cdng thic (I), A la:

R"),
eef

RYp, g”gf Y
\{ ;

= \&&f
/

hodc
Al A2

trong d6 R! 1a:

halogen,

Xyano,

nitro,

C1-C6 alkyl duge thé hodc khong duge thé,
C1-C6 alkoxy duogc thé hoidc khong duoc thé,
C2-C6 alkenyl duogc thé ho#c khong dugc thé,
(C2-C6 alkyny! duoc thé hogc khong duge thé,
amino duoc thé hodc khong duge thé, hoic

nhom di vong khdng no don vong hodc da vong c6 tur 4 dén 10 canh duoc thé hoac
khong duogc thé chira tir 1 dén 3 nguyén tt khac loai gidng nhau hogc khéc nhau dugc

chon tir nito, oxy va luu huynh,
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Y 1a N hoac CH, va
n 12 s6 nguyén tir 0 dén 2,
trong d6 néu n 1a 2 thi hai nhém R! ¢6 thé 1a gidng nhau hodc khac nhau;

trong céng thirc A2, nhom:

cling v6i phenyl hodc pyridinyl ma nhém nay gin vio, tao thanh C8-C14 hydrocacbon
thom da vong hodc nhom di vong khong no da vong c6 tur 8 dén 14 canh chira tir 1 dén
3 nguyén ti khéc loai gibng nhau hodc khédc nhau dugc chon tir nito, oxy va luu

huynh;

R? la:

C3-C10 alkyl duge thé hodic khong dugc thé,

C3-C7 xycloalkyl duge thé hodc khong duogc thé,

C4-C12 xycloalkyl lién két cAu dugce thé hoic khong dugce thé,
C2-C6 alkenyl dugc thé hogc khong duge thé,

C3-C7 xycloalkenyl dugc thé hoic khong duge thé, hodc

nhém di vong no don vong hodc da vong co 4 dén 10 canh duoc thé hodc khong duge
thé chira tir 1 dén 3 nguyén ti khac loai gidng nhau hogc khac nhau dwgc chon tir nito,

oxy va luu huynh,

vé6i diu kién néu mdi nhém dugc thé hién bang R? c6 phan tir thé thi phan ttr thé nay
khong phai 1a nhém di vong no dugc thé hodc khong duoc thé ma c6 thé c6 it nhit mot
nguyén t& khac loai gidng nhau hodc khac nhau dugc chon tir oxy va luu huynh, va c6

it nhat mot nguyén tt nito; va
X la:
N hodc
CR?, trong d6 R® la:
hydro,
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halogen,

Xyano,

nitro,

C1-C6 alkyl duoc thé hodc khong duge thé,
C1-C6 alkoxy duogc thé hodc khong duge thé,
C1-C6 alkylthio dugc thé hogic khong duge thé,
C3-C7 xycloalkyl dugc thé hodc khong dugc thé,
C2-C6 alkenyl dugc thé hodc khong dugc thé,
C2-C6 alkyny! dugc thé hoac khong duge thé,
amino duoc thé hoac khong duogc thé,

carbamoyl dugc thé hodc khong dugc thé,
C6-C14 hydrocacbon thom dugc thé hoic khong dugc thé, hoic

nhém di vong no hoic khdng no don vong hodc da vong co tir 4 dn 10 canh
duoc thé hoic khong duoc thé chtra tir 1 dén 3 nguyén tir khac loai gidng nhau hodc

khéc nhau duoc chon tir nito, oxy va luu huynh,

v6i diéu kién 12 hop chit nay khong c6 cong thirc (A) dudi day:

(A)

trong d6 E 1a nhom di vong no chira nito c6 4 dén 10 canh tuy y dugc thé;
G 1a —C(R4 )=C(Rs5)(Re);

71, 72, 73, va Z4 12 nguyén tu hydro, hodc it nhét ba nhém trong $b 71, 72, 73, va Z4 12

nguyén tir hydro va nhom Z con lai 1a nguyén tir halogen, nhém xyano, nhom C2-C6
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alkenyl, nhém C1-C6 alkoxy tuy y dugc thé, nhom C1-C6 alkyl tuy y duoc thé, nhom
amino tuy y duoc thé, hodc nhém di vong khong no c6 4 dén 10;

W 13 -CH3 -, nguyén tlr oxy, hodc -NH-;

J1 va I, 1a gidng nhau hodc khéc nhau va mdi nhém ndy 13 nguyén tir hydro, nhém C1-
C6 alkoxy tuy y dugc thé, nhom C1-C6 alkyl tuy y duogc thé, hoic nhém C6-Cl14
hydrocacbon thom tury y. dugc thé, hogc J1 va I tlly ¥ tao, cung véi nguyén ti nito
duoc lién két vao, thanh nhom di vong no chira nito co 4 dén 8 canh tly y dugc thé; va
Rs, Rs, va Re 12 gibng nhau hogc khac nhau va mdi nhom nay 1a nguyén tir hydro hodc
nhom C1-C6 alkyl ty ¥ dugc thé.

2. Hop chét hoic mubi ctia né dé dung trong viéc phong nglra hodc diéu tri khéi u ac

tinh theo diém 1, trong d6 khi A 1a A1 thi Al la:

trong d6 R'? 1a:

C1-C6 alkyl ma co thé duoc thé bing C1-C6 alkoxy hodc C1-C6 alkylthio, trong do
hydro chira trong C1-C6 alkoxy nay co6 thé duoc thay thé bang mot hodc nhiéu nguyén
tar doteri,

C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé duogc thé bang mot hodc nhiéu nhém di vong khong no don vong
hodc da vong cé tir 4 dén 10 canh chtra tir 1 dén 3 nguyén tt khac loai gidng nhau hogc
khac nhau dugc chon tir nito, oxy va luu huynh, hodc C6-C14 hydrocacbon thom,

hodc

nhém di vong khong no don vong hodc da vong co tur 4 dén 10 canh chua tir 1 dén 3

nguyén tir khac loai giéng nhau hodc khac nhau dugc chon tir nito, oxy va luu huynh;
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R'® 13 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy; va
m 12 s& nguyén 0 hodc 1.

3. Hop chat hodc mudi ctia n6 dé dung trong viéc phong ngira hodc diéu tri khoi u ac

tinh theo diém 1 hodc 2, trong d6 R? 1a:

C3-C10 alkyl ma co thé duogc thé béng halogen, C3-C7 xycloalkyl, hodc mot hodc
nhidu nhém di vong khong no don vong hodc da vong co tir 4 dén 10 canh chta tir 1
dén 3 nguyén tir khac loai giéng nhau hogc khac nhau dugc chon tir nito, oxy va luu

huynh,

C3-C7 xycloalkyl ma cé thé duoc thé bang C1-C6 alkyl, C3-C7 xycloalkyl, hoac
halogeno C1-C6 alkyl,

C4-C12 xycloalkyl lién két cau, hodc
C3-C7 xycloalkenyl.

4. Hop chat hodc mu6i ctia né d€ dung trong viéc phong ngtra hodc diéu tri khoi u ac

tinh theo didm bét ki trong s6 cac diém tir 1 dén 3, trong do néu X 1a CR?, thi R’ la:
hydro,
halogen,
Xyano,
C1-C4 alkyl ma co thé duoc thé bang hydroxy hodc oxo,
C1-C6 alkoxy ma co thé duoc thé bang:
halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong cé tir 4 dén 10 canh ma co thé
duoc thé bang oxo va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau

duoc chon tir nito, oxy, va luu huynh,
C1-C4 alkylthio,

C3-C5 xycloalkyl,
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C2-C6 alkenyl ma co thé duge thé bang hydroxy,
C2-C6 alkynyl ma cé thé duoc thé bang:
hydroxy,
C1-C6 alkoxy,

amino ma c6 thé duge thé bing RY, trong d6 R* 1a C1-C6 alkyl, C1-C4 alkoxy
C1-C6 alkyl, hodc carbamoyl ma co thé duge thé bang C3-C7 xycloalkyl,

C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma cé thé duoc thé bang hydroxy hodc oxo,

C6-C14 hydrocacbon thom ma co thé dwoc thé bang R°, trong d6 R’ la
halogen, C1-C4 alkylamino ma co thé duoc thé bing mot hodc nhiéu nhém di vong
khong no don vong co tir 4 dén 10 canh chta tir 1 dén 3 nguyén tir khac loai gidng

nhau hodc khéac nhau dugc chon tir nito, oxy va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhiéu nhom di vong no don vong c6 tir 4 dén 10 canh ma ¢o thé
duoc thé bang R® va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau
duoc chon tir nito, oxy, va luu huynh, trong do RS 14 hydroxy, C1-C6 alkyl, C1-C6

alkoxy, hodac oxo,

mdt hodc nhidu nhém di vong khong no don vong hodc da vong co tur 4 dén 10
canh ma c6 thé dugc thé bing R’ va chua tir 1 dén 3 nguyén tt khac loai gidng nhau
hodc khac nhau dugc chon tir nito, oxy, va luu huynh, trong do R’ 1a halogen, xyano,

C1-C6 alkyl, C1-C6 alkoxy, hodc amino, hodc

oxy di vong khoéng no ma ¢ thé duoc thé bing halogen, trong d6 vong di
vong khong no 12 vong di vong khong no don vong hoidc da vong co tu 4 dén 10 canh
chira tir 1 dén 3 nguyén t& khac loai gibng nhau hogc khic nhau dugc chon tir nito,

oxy va luu huynh,

véi didu kién vi tri cda lién két ba ctia C2-C6 alkynyl nim giita nguyén tir
cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tur cacbon lién ké véi
nguyén tir cacbon nay,

C6-C14 hydrocacbon thom ma co thé dugc thé bang:

hydroxy,
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C1-C6 alkyl ma co thé duoc thé bang hydroxy,

formyl, hoac

mot hodc nhidu nhém di vong no don vong c¢6 tir 4 dén 10 canh ma co thé
duoc thé bang C1-C6 alkyl va chtra tir 1 dén 3 nguyén tt khac loai gidng nhau hodc
khac nhau dugc chon tir nito, oxy, va luu huynh, hodc
nhom di vong khong no don vong co tir 4 dén 6 canh ma c6 thé duge thé bang:

halogen,

C1-C6 alkyl ma co thé dugc thé bang hydroxy, hodc

amino ma c6 thé dugc thé bang C1-C6 alkyl(cacbonyl),
va chtra tir 1 dén 3 nguyén t khéc loai giéng nhau hodc khéac nhau dugc chon tir nito,
0xy, va luu huynh.
5. Hop chét hoic mudi ctia n6 dé dung trong viéc phong ngira hodc didu tri khéi u 4c
tinh theo diém bét ky trong sé cac diém tir 1 dén 4, trong 46 A la:

R1a

(Rw)m““T/C \

e

trong d6 R? 1a:

C1-C6 alkyl ma 6 thé dugc thé bing C1-C6 alkoxy hogc C1-C6 alkylthio, trong do
hydro chura trong C1-C6 alkoxy co thé dugc thay thé bang mot hodc nhiéu nguyén tt
dotert,

C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c¢6 thé duoc thé bing mot hodc nhiéu nhém di vong khong no don vong co
tir 4 dén 6 canh chtra tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau dugc

chon tir nito, oxy va luu huynh, hoac C6-C10 hydrocacbon thom, hodc
nhém di vong khong no don vong ¢6 tir 4 dén 6 canh chira tir 1 dén 3 nguyén tir khac

loai gidng nhau hodc khac nhau dugc chon tir nito, oxy va luu huynh;
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R'® 13 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy:;

m 12 s§ nguyén 0 hodc 1;

R? la:

C3-C10 alkyl ma co thé duoc thé bang halogen, C3-C7 xycloalkyl, hoac mot hodc
nhidu nhém di vong khong no don vong hodc da vong ¢6 tir 4 dén 10 canh chua tir 1

dén 3 nguyén tr khac loai gidng nhau hogc khac nhau dugc chon tur nito, oxy va luu

huynh,

C3-C7 xycloalkyl ma ¢o thé duoc thé bing CI1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl, hodc

C4-C12 xycloalkyl lién két cau; va
X la:
N hoac
CR3, trong d6 R3 1a:
hydro,
halogen,
Xyano,
C1-C4 alkyl,
C1-C6 alkoxy ma co thé dugc thé bang:
halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 10 canh ma c6
thé duoc thé bing oxo va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac

nhau dugc chon tir nito, oxy, va luu huynh,
C1-C4 alkylthio,
C3-C5 xycloalkyl,

C2-C4 alkenyl ma co thé dugc thé bang hydroxy,
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C2-C6 alkynyl ma co thé dugc thé bang:
hydroxy,
C1-C4 alkoxy,

amino ma c6 thé duoc thé bang R*, trong d6 R* 1a C1-C4 alkyl, C1-C4
alkoxy C1-C4 alkyl, hodc carbamoyl ma c6 thé dugc thé bang C3-C5 xycloalkyl,

tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma cé thé dugc thé bang hydroxy hodc oxo,

phenyl ma c¢6 thd duoc thé bang RS, trong do R’ 1a halogen,
metylamino ma c6 thé duoc thé bang mot hodc nhiéu nhém di vong khong no don
vong c6 tur 4 dén 6 canh chua tir 1 dén 3 nguyén tt khac loai gidng nhau hodc khac

nhau dugc chon tir nito, oxy va luu huynh, hogc C1-C4 alkoxy,

mdt hogc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6
thé duoc thé bang R® va chua tir 1 dén 3 nguyén tir khéc loai gidng nhau hogc khac
nhau dugc chon tir nito, oxy, va luu huynh, trong do R 14 hydroxy, C1-C4 alkyl, C1-

C4 alkoxy, hodc oxo,

mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong co tir
4 @én 10 canh ma co thé duogc thé béng R va chira tir 1 dén 3 nguyén to khéc loai
gibng nhau hodc khac nhau dugc chon tur nito, oxy, va luu huynh, trong dé R’ 1a
halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino, hodc

oxy di vong khong no ma co thé duoc thé bang halogen, trong do
vong di vong khdng no 1a vong di vong khong no don vong co tir 4 dén 6 canh chira tir
1 dén 3 nguyén tt khéc loai gibng nhau hodc khac nhau duge chon tir nito, oxy va luu
huynh,

v6i didu kién vi tri cia lién két ba cia C2-C6 alkynyl ndm gitra
nguyén tir cacbon li€n két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon
lién k& v6i nguyén tir cacbon nay,

phenyl ma c6 thé duge thé bang:
hydroxy,

C1-C4 alkyl ma co thé dugc thé bang hydroxy,
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formyl, hodc

mot hodc nhiéu nhém di vong no don vong co tur 4 dén 6 canh ma co
thé dwoc thé bing C1-C4 alkyl va chtra tir 1 dén 3 nguyén tir khéc loai giébng nhau

hozic khac nhau dugc chon tir nito, oxy, va lvu huynh, hodc
nhém di vong khong no don vong c6 tir 4 dén 6 canh ma c6 thé dugc thé bang:

halogen,
C1-C4 alkyl ma ¢6 thé duoc thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C4 alkyl(cacbonyl),

va chia tir 1 dén 3 nguyén tir khac loai gidng nhau hogdc khac nhau dugc chon tir nito,

oxy, va luu huynh.

6. Hop chat hodc mudi ctia n6 dé dung trong viéc phong nglra hodc diéu tri khéi u 4c

tinh theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 A la:
/
@)

N

o

(RW)m*/

*

trong d6 R 1a halogen;
m 14 s6 nguyén 0 hogc 1;
R? la:
C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang halogen, hodc
C3-C7 xycloalkyl ma c6 thé duge thé bang C1-C4 alkyl hodc C3-C5 xycloalkyl; va
X 1a CR3, trong d6 R® 1a:

hydro,

halogen,

C1-C4 alkoxy ma co thé duge thé bang:

C1-C4 alkoxy,
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C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhom di vong no don vong ¢6 tir 4 dén 6 canh chtra 1

nguyeén tr oxy,
C1-C4 alkylthio,
C2-C4 alkenyl,
C2-C6 alkynyl ma co thé dugc thé bang:
hydroxy,

amino ma c6 thé duoc thé bing RY, trong do R* 1a C1-C4 alkyl hodc
C1-C4 alkoxy C1-C4 alkyl,
C3-C7 xycloalkyl ma cé thé dugc thé bang hydroxy,
phenyl ma ¢o thé duoc thé bang R, trong d6 R 1a halogen,
mdt hogc nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma co
thé duoc thé bang R® va chua tir 1 dén 3 nguyén tir khéac loai gidng nhau hodc khac
nhau duoc chon tir nito, oxy, va luu huynh, trong do R 13 hydroxy, C1-C4 alkyl, hodc
ox0, hodc
mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong co tir
4 dén 10 canh ma co thé dugc thé bang R7 va chira tir 1 dén 3 nguyén tir khéac loai
gibng nhau hodc khac nhau dugc chon tur nito, oxy, va luu huynh, trong do R 1a
halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino,
v6i didu kién vi tri cia lién két ba cia C2-C6 alkynyl ndm gitra
nguyén tir cacbon li€n két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon
lién k& v&i nguyén ti cacbon nay,
phenyl ma c6 thé duoc thé bang hydroxy hodc C1-C4 alkyl ma ¢6 thé duoc thé
bang hydroxy, hodc
nhém di vong khong no don vong co tur 4 dén 6 canh chira 1 hodc 2 nguyén tur
nito.

7. Hop chét c6 cong thuc (I') dudi day hodc mudi cta né:
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A
O |
NH, NH
(1’)

N X
P9,

_Z

N \

R2

trong d6, trong cong thire (I"), A la:

(R,
{R%‘}ﬁ ,"‘l é/‘/’*‘)'
f J i \f“”
/
£ S E
hodc
Al A2

trong d6 R! 1a:

halogen,

Xyano,

nitro,

C1-C6 alkyl dugce thé hoac khong dugc thé,
C1-C6 alkoxy duoc thé hoac khong duoc thé,
C2-C6 alkenyl duoc thé hodc khong dugc thé,
C2-C6 alkynyl dwoc thé hodc khong dugce thé,
amino dugc thé hodc khong duoc thé, hoic

nhém di vong khong no don vong hodc da vong co 4 dén 10 canh dwoc thé hodc khong
duoc thé chira tir 1 dén 3 nguyén tir khéc loai gibng nhau hodc khac nhau dugc chon tu

nito, oxy va luu huynh,
Y 1a N hodc CH, va

nlasb nguyén tur 0 dén 2,
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trong d6 néu n 1a 2 thi 2 nhém R! ¢6 thé 1a gidng nhau hodc khic nhau;

trong cong thirc A2, nhom:

cing voi phenyl hodc pyridinyl ma nhom ndy gin vao, tao thanh C8-C14 hydrocacbon
thom da vong hodc nhém di vong khong no da vong 6 tir 8 dén 14 canh chira tir 1 dén
3 nguyén tr khac loai gidng nhau hodc khac nhau duoc chon tir nito, oxy va luu
huynh;

R? la:

C3-C10 alkyl duge thé hogc khong duoc thé,

C3-C4 xycloalkyl dugc thé hodc khong duoc thé,

C4-C12 xycloalkyl lién két cAu dugc thé hodic khdng duoc thé,

2-C6 alkenyl duge thé hotic khong duoc thé,

C3-C4 xycloalkenyl dugc thé hodc khong duogc thé, hodc

nhém di vong no don vong hodc da vong ¢o 4 dén 10 canh dugc thé hodc khong duoc
thé chtra tr 1 dén 3 nguyén tir khac loai gidng nhau hodc khac nhau dugc chon tUr nito,

oxy va luu huynh,

v6i didu kién néu mdi nhom duoc thé hién bang R? ¢6 phan tir thé thi phan tt thé nay
khong phai 12 nhom di vong no duge thé hoic khong dugc thé ma co thé c6 it nhat mot
nguyén tir khac loai gidng nhau hodc khic nhau dugc chon tr oxy va luu huynh, va co

it nhat 1 nguyén t& nito; va
X la:
N hodc
CR?, trong d6 R la:
hydro,
halogen,
Xyano,

nitro,
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C1-C6 alkyl dugc thé hotic khong duge thé,

C1-C6 alkoxy dugc thé hodc khong duoc thé,

C1-C6 alkylthio duge thé hodc khong duge the,

C3-C7 xycloalkyl dugc thé hoic khong dugc thé,

C2-C6 alkenyl dugc thé hoic khong dugc thé,

C2-C6 alkynyl duoc thé hodc khong duoc thé,

amino duoc thé hodc khong duoc thé,

carbamoyl duoc thé hodc khong dugce thé,

C6-C14 hydrocacbon thom dugc thé hoic khong dugc thé, hoic

nhém di vong no hodc khong no don vong hodc da vong cé tur 4 dén 10 canh
duoc thé hodc khong dugc thé chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc

khac nhau dugc chon tir nito, oxy va luu huynh,

véi didu kién 1a hop chit nay khong c6 cong thire (A) dudi day:

iy
o)
=X

trong d6 E 12 nhém di vong no chira nito ¢6 4 dén 10 canh tuy y dugc thé;
G 1a —C(R4 )=C(Rs)(Re);

71, 72, 73, va Z4 12 nguyén tit hydro, hoc it nht ba nhém trong 6 Z1, Z2, 73, va Z4 12
nguyén tir hydro va nhém Z con lai la nguyén tit halogen, nhém xyano, nhém C2-Co6
alkenyl, nhom C1-C6 alkoxy tuy y duoc thé, nhom C1-C6 alkyl tuy y duge thé, nhém

amino tiy y dugc thé, hodc nhom di vong khong no ¢6 4 dén 10 canh;
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W 13 -CHa-, nguyén tir oxy, hodc -NH-;

J1 va Jo 1a gidng nhau hodc khac nhau va mdi nhom nay 1a nguyén tir hydro, nhém C1-
C6 alkoxy tiy ¥ dwoc thé, nhom CI-C6 alkyl tuy y duoc thé, nhom C6-C14
hydrocacbon thom tiy y duoc thé, hodc J1 va J» tily ¥ tao, cung v6i nguyén tir nito

duoc lién két vao, thanh nhém di vong no chira nito co 4 dén 8 canh tuy y dugc thé; va

R4, Rs, va R 14 gidng nhau hodc khic nhau va mdi nhém nay 1a nguyén tir hydro hodc

nhém C1-C6 alkyl tiy ¥ duge thé.
8. Hop chét hoic mudi ctia né theo diém 7, trong d6 khi A 1a Al thi Al la:

R1a

(Rm)m “*IL/T%

e

#
trong d6 R'? 1a:

C1-C6 alkyl ma c6 thé dugc thé bang C1-C6 alkoxy hogc C1-C6 alkylthio, trong do
hydro chtra trong C1-C6 alkoxy o6 thé dugc thay thé bang mot hodc nhiéu nguyén ttr
doteri,

C2-C6 alkenyl,
C2-C6 alkynyl,

amino ma c6 thé duoc thé bing mot hodc nhiéu nhom di vong khong no don vong
hodc da vong c6 tur 4 dén 10 canh chtra tir 1 dén 3 nguyén tt khac loai gidng nhau hogc
khac nhau dugc chon tr nito, oxy va luu huynh, hodc C6-C14 hydrocacbon thom,

hoac

nhém di vong khong no don vong hodc da vong co tr 4 dén 10 canh chua tir 1 dén 3

nguyén tr khéc loai gidng nhau hodc khac nhau dugc chon tir nito, oxy va luu huynh;
RI® [4 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy; va

m 12 s6 nguyén 0 hogc 1.

9. Hop chét hoic mubi cia n6 theo diém 7 hodc 8, trong d6 R* la:

C3-C10 alkyl ma co thé duoc thé bang halogen, C3-C7 xycloalkyl, hodc mdt hodc
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nhiéu nhém di vong khong no don vong hodc da vong c6 tir 4 dén 10 canh chia tir 1
dén 3 nguyén tir khéc loai gidng nhau hogc khac nhau dugc chon tir nito, oxy va luu

huynh,

C3-C4 xycloalkyl ma c6 thé duge thé bing C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl,

C4-C12 xycloalkyl lién két cau, hodc
C3-C4 xycloalkenyl.

10. Hop chét hogc mubi ciia n6 theo diém bit ky trong sb cac diém tir 7 dén 9, trong

d6 néu X 1a CR® thi R? la:
hydro,
halogen,
Xyano,
C1-C4 alkyl ma c6 thé dugc thé bang hydroxy hodc oxo,
C1-C6 alkoxy ma co thé dugc thé bing:
halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong c¢6 tir 4 dén 10 canh ma c6 thé
duoc thé bang oxo va chira tir 1 dén 3 nguyén ti khac loai gidng nhau hoac khac nhau

dugc chon tir nito, oxy, va luu huynh,
C1-C4 alkylthio,
C3-C5 xycloalkyl,
C2-C6 alkenyl ma co thé duoc thé bang hydroxy,
C2-C6 alkynyl ma co thé dugc thé bang:
hydroxy,
C1-C6 alkoxy,

amino ma c6 thé duoc thé bing R*, trong d6 R* 1a C1-C6 alkyl, C1-C4 alkoxy
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C1-C6 alkyl, hodc carbamoyl ma c6 thé duge thé bang C3-C7 xycloalkyl,
C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma ¢ thé duoc thé bang hydroxy hodc oxo,

C6-C14 hydrocacbon thom ma c6 thd dugc thé biang R’ trong do R3 1a
halogen, C1-C4 alkylamino ma c0 thé duoc thé bang mot hodc nhiéu nhém di vong
khong no don vong co tur 4 dén 10 canh chua tir 1 dén 3 nguyén t khac loai gidng

nhau hoidc khac nhau dugc chon tir nito, oxy va luu huynh, hodc C1-C6 alkoxy,

mot hodc nhidu nhom di vong no don vong c6 tur 4 dén 10 canh ma c6 thé
duoc thé bang R° va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hogc khac nhau
dugc chon tir nito, oxy, va luu huynh, trong do R® 13 hydroxy, C1-C6 alkyl, C1-Co6
alkoxy, hodc oxo,

mdt hodc nhiéu nhém di vong khong no don vong hodc da vong co tir 4 dén 10
canh ma c6 thé dugc thé bang R7 va chua tir 1 dén 3 nguyén tir khac loai gidng nhau
hodc khac nhau duge chon tir nito, oxy, va luu huynh, trong d6 R7 1a halogen, xyano,
C1-C6 alkyl, C1-C6 alkoxy, hoac amino, hodc

oxy di vong khong no ma co thé dugc thé bang halogen, trong d6 vong di
vong khong no 1a vong di vong khong no don vong hodc da vong co tur 4 dén 10 canh
chira tir 1 dén 3 nguyén ti khac loai gibng nhau hodc khic nhau dugc chon tr nito,
oxy va luu huynh,

véi didu kién vi tri cua lién két ba cua C2-C6 alkynyl ndm giita nguyén tir
cacbon lién két véi khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tir cacbon lién ké véi
nguyén tir cacbon nay,
C6-C14 hydrocacbon thom ma co thé dugc thé bing:

hydroxy,

C1-C6 alkyl ma c6 thé duge thé bang hydroxy,

formyl, hodc

mot hodc nhiéu nhém di vong no don vong co tr 4 dén 10 canh ma co thé
duoc thé bang C1-C6 alkyl va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc
khac nhau duoc chon tir nito, oxy, va luu huynh, hodc
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nhom di vong khdng no don vong co tur 4 dén 6 canh ma c6 thé dugce thé bang;
halogen,
C1-C6 alkyl ma co thé duoc thé bang hydroxy, hodc
amino ma c6 thé duoc thé bang C1-C6 alkyl(cacbonyl),

va chira tir 1 dén 3 nguyén tir khéc loai gidng nhau hodc khac nhau dugc chon tir nito,

oxy, va luu huynh.

11. Hop chét hodc mubi cia né theo diém bét ky trong sé céc didm tir 7 dén 10, trong

doé A la:

(Rw)m-@

3
trong d6 R1? 1a:

C1-C6 alkyl ma cé thé duoc thé bang C1-C6 alkoxy hodc C1-C6 alkylthio, trong do
hydro chtra trong C1-C6 alkoxy c6 thé dugc thay thé bang mot hodc nhiéu nguyén to
doteri,

C2-C6 alkenyl,

C2-C6 alkynyl,

amino ma c6 thé dugc thé bing mot hodc nhiéu nhém di vong khong no don vong co
tir 4 dén 6 canh chira tir 1 dén 3 nguyén tir khac loai gibng nhau hodc khac nhau dugc
chon tir nito, oxy va luu huynh, hogc C6-C10 hydrocacbon thom, hodc

nhom di vong khong no don vong ¢6 tir 4 dén 6 canh chira tir 1 dén 3 nguyén tir khac
loai giéng nhau hodc khac nhau dugc chon tir nito, oxy va luu huynh;

R!® 13 halogen, C1-C6 alkyl, hodc C1-C6 alkoxy;

m 14 s6 nguyén 0 hogc 1;

R?1a

C3-C10 alkyl ma co thé duoc thé béng halogen, C3-C7 xycloalkyl, hodc mot hodc

nhiéu nhém di vong khong no don vong hodc da vong co tur 4 dén 10 canh chua tir 1
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dén 3 nguyén tir khac loai gidng nhau hogc khic nhau dugc chon tir nito, oxy va luu

huynh,

C3-C4 xycloalkyl ma cé thé duoc thé bang C1-C6 alkyl, C3-C7 xycloalkyl, hodc
halogeno C1-C6 alkyl, hodc

C4-C12 xycloalkyl lién két ciu; va
X la:
N hodc
CR3, trong d6 R3 1a:
hydro,
halogen,
Xyano,
C1-C4 alkyl,
C1-C6 alkoxy ma co thé duoc thé bang:
halogen,
C1-C6 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhém di vong no don vong c6 tr 4 dén 10 canh ma c6
thé dugc thé bang oxo va chira tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khéc

nhau dugc chon tir nito, oxy, va luu huynh,
C1-C4 alkylthio,
C3-C5 xycloalkyl,
C2-C4 alkenyl ma co thé dugc thé bang hydroxy,
C2-C6 alkynyl ma cé thé duoc thé bang:
hydroxy,
C1-C4 alkoxy,

amino ma c6 thé duoc thé bang R?, trong do R* 1a C1-C4 alkyl, C1-C4

alkoxy C1-C4 alkyl, hodc carbamoyl ma co6 thé duge thé bang C3-C5 xycloalkyl,
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tri-C1-C6 alkylsilyloxy,
C3-C7 xycloalkyl ma cé thé duoc thé bang hydroxy hodc oxo,

phenyl ma co thé duoc thé bang RS, trong do R’ 1a halogen,
metylamino ma ¢6 thé duoc thé bang mot hodc nhiéu nhém di vong khong no don
vong co tur 4 dén 6 canh chua tir 1 dén 3 nguyén tir khic loai giéng nhau hodc khac

nhau dugc chon tir nito, oxy va luu huynh, hodc C1-C4 alkoxy,

mdt hogc nhiéu nhém di vong no don vong c6 tir 4 dén 6 canh ma c6
thé dugc thé bang RS va chira tir 1 dén 3 nguyén tir khéac loai gidng nhau hogc khac
nhau duge chon tir nito, oxy, va luu huynh, trong do RS 13 hydroxy, C1-C4 alkyl, C1-
C4 alkoxy, hodc oxo,

mot hodc nhidu nhém di vong khong no don vong hodc hai vong co tur
4 dn 10 canh ma c6 thé dugc thé bang R7 va chira tir 1 dén 3 nguyén tir khac loai
giéng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh, trong ds R7 1a
halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, ho#c amino, hodc

oxy di vong khong no ma co thé duoc thé biang halogen, trong d6
vong di vong khong no 1a vong di vong khong no don vong co tur 4 dén 6 canh chua tir
1 dn 3 nguyén tt khac loai gibng nhau hodc khac nhau duge chon tir nito, oxy va luu
huynh,

véi diéu kién vi tri cua lién két ba cia C2-C6 alkynyl nim gifta
nguyén tir cacbon lién két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén tr cacbon
lién k& voi nguyén ti cacbon nay,

phenyl ma c6 thé dugc thé bang:

hydroxy,

C1-C4 alkyl ma co thé dugc thé bang hydroxy,

formyl, hodc

mot hodc nhiéu nhém di vong no don vong co tir 4 dén 6 canh ma c6
thé dugc thé bang C1-C4 alkyl va chia tir 1 dén 3 nguyén tir khac loai gidng nhau
hodc khac nhau dugc chon tir nito, oxy, va luru huynh, hodc

nhém di vong khong no don vong ¢6 tur 4 dén 6 canh ma c6 thé duoc thé bang:
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halogen,
C1-C4 alkyl ma ¢o thé dugc thé bang hydroxy, hodc
amino ma c6 thé duge thé bang C1-C4 alkyl(cacbonyl),

va chira tir 1 dén 3 nguyén tir khac loai gibng nhau hogc khac nhau dugc chon tir nito,

oxy, va luu huynh.

12. Hop chét hogc mubi ctia né theo diém bét ky trong sé cac diém tir 7 dén 11, trong

do A la:

e

<R‘%~@
trong d6 R'® 1a halogen;
m 12 s6 nguyén 0 hodc 1;
R? la:
(3-C6 alkyl mach nhénh ma c6 thé dugc thé bang halogen, hodic
C3-C4 xycloalkyl ma c6 thé duge thé bang C1-C4 alkyl hogc C3-C5 xycloalkyl; va
X 1a CR3, trong d6 R® 1a:
hydro,
halogen,
C1-C4 alkoxy ma co thé duoc thé bing:
C1-C4 alkoxy,
C3-C7 xycloalkyl, hodc

mot hodc nhiéu nhom di vong no don vong ¢é tir 4 dén 6 canh chura 1

nguyén tir oxy,
C1-C4 alkylthio,

C2-C4 alkenyl,
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C2-C6 alkynyl ma c6 thé dugc thé bang:
hydroxy,

amino ma c6 thé duoc thé bing R*, trong do R* 1a C1-C4 alkyl hodc
C1-C4 alkoxy C1-C4 alkyl,

C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy,
phenyl ma c6 thé dugc thé bang R®, trong d6 R* 1a halogen,

mot hodc nhiéu nhém di vong no don vong co tur 4 dén 6 canh ma c6
thé dugc thé bang R° va chua tir 1 dén 3 nguyén tir khac loai gidng nhau hodc khac
nhau duge chon tlr nito, oxy, va luu huynh, trong d6 R® 14 hydroxy, C1-C4 alkyl, hodc

0x0, hodc

mdt hodc nhiéu nhém di vong khong no don vong hodc hai vong c6 tu
4 dén 10 canh ma c6 thé dugc thé bang R7 va chira tir 1 dén 3 nguyén tir khac loai
gibng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh, trong doé R’ 1a
halogen, xyano, C1-C4 alkyl, C1-C4 alkoxy, hodc amino,
véi didu kién vi tri cua lién két ba cua C2-C6 alkynyl nam gifta
nguyén tr cacbon li€n két v6i khung 7H-pyrolo[2,3-d]pyrimidin va nguyén t&r cacbon
lién k& voi nguyén ti cacbon nay,
phenyl ma co thé duoc thé biang hydroxy, hoac C1-C4 alkyl ma c6 thé dugc
thé bang hydroxy, hodc
nhém di vong khong no don vong co tir 4 dén 6 canh chira 1 hodc 2 nguyén tir
nito.
13. Hop chit hodc mubi cta né theo diém bét ky trong sé cac diém tir 7 dén 12, ma la
it nhit mot hop chét duge chon tir nhom gbm co:
(1) 4-amino-7-(tert-butyl)-N-(4-(metoxymetyl)phenyl)-7 H-pyrolo[2,3-d]pyrimidin-5-
cacboxamit;
(2) 4-amino-7-(1-ﬂo-2-metylpropan—2-y1)-N-(4-(metoxymetyl)phenyl)-7H-pyrolo[2,3-
d]pyrimidin-5-cacboxamit;
(3) 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-cacboxamit;
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(4) 4-amino-6-brom-N- [4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(5) 4-amino-6-chloro-N- [4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(6) 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-6-vinyl-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(7) 4-amino-6-flo-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(8) 4-amino-N-[4-(metoxymetyl)phenyl] -7-(1-metylxyclopropyl)-6-(3-
morpholinoprop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(9)  4-amino-6-(4-hydroxy-4-metylpent-1-yn- 1-y1)-N-[4-(metoxymetyl)phenyl]-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(10) 4-amino-N- [4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-((tetrahydro-2H-
pyran-4-yl)etynyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(11)  4-amino-N-[4-(metoxymetyl)phenyl] -7-(1-metylxyclopropyl)-6-(3-(pyrolidin-1-
yl)prop-1-yn-1-y1)-7H-pyrolo[2,3-d] pyrimidin-5-cacboxamit;

(12) (R)-4-amino-N-[4-(metoxymetyl)pheny1]-7-(1 -metylxyclopropyl)-6-
((tetrahydrofuran-2-yl)metoxy)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(13) 4-amino-N- [4-(metoxymetyl)phenyl]-6-((1-metyl- 1H-pyrazol-4-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5 -cacboxamit;

(14) 4-amino-6-(imidazo[1,2-b]pyridazin-3 -yletynyl)-N-[4—(metoxymetyl)phenyl]-7-
(1-metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(15) 4-amino-N-(4-(metoxymetyl)phenyl)-6-((1-metyl- 1H-pyrazol-3-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(16) 4-amino-N-(4-(metoxymetyl)phenyl)-6-((1-metyl- 1H-imidazol-5-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5 -cacboxamit;

(17) 4-amino-N- [4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropy 1)-6-(pyridin-3-
yletynyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(18) 4-amino-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-6-(prop-1-yn-1-yl)-
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7H-pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(19) 4-amino-N- [4-(metoxymetyl)phenyl]-7-(1 -metylxyclopropyl)-6-(3-(piperidin-1-
yl)prop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(20) 4-amino-6-ethoxy-N-(4-(metoxymetyl)phenyl)-7-(1 -metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-cacboxamit;

(21) 4-amino-6-((1-hydroxyxyclopentyl)etynyl)-N—(4-(metoxymety1)pheny1)-7 -(1-
metylxyclopropyl)-7H-pyr010[2,3-d]pyrimidin-S-cacboxamit;

(22) 4-amin0-N-(4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-(3-
thiomorpholinoprop-1-yn-1-y1)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(23) 4—a1nino-N-(4-(metoxymetyl)phenyl)—7-(1-metylxyclopropyl)-6-(3-(tetrahydro-
2H-pyran-4-yl)prop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit;

(24) 4-amino-6-((6-aminopyridin-3-yl)etynyl)-N-(4-(metoxymetyl)phenyl)-7-(1-
mety1xyclopropy1)-7H-pyrolo[2,3-d]pyrimidin—5-cacboxamit;

(25) 4-amino-6-((1,3-dimetyl- 1H—pyrazol-4-y1)etynyl)-N-(4-(metoxymetyl)phenyl)-7-
(1-metylxyclopropyl)—7H-pyrolo[2,3-d]pyrimidin—S-cacboxamit;

(26) 4-amino-N-(4-(metoxymetyl)pheny1)-7-(1-metylxyclopropyl)-6-((l-
metylpiperidin-4-yl)etynyl)-7H—pyrolo[2,3-d]pyrimidin-S—cacboxamit;

(27) 4-amino-6-(3-(dimetylamino)prop- 1-yn-1 -yl)-N-(4-(metoxymetyl)phenyl)-7-( 1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-S-cacboxamit;

(28) 4-amino-N—(3-ﬂ0-4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-
((tetrahydro-2H-pyran-4-yl)etynyl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit; va

(29) 4—amino-N—(3-ﬂo-4-(metoxymetyl)phenyl)-7-(1-metylxyclopropyl)-6-(3-
morpholinoprop-1-yn-1-yl)-7H-pyrolo[2,3 -d]pyrimidin-5-cacboxamit; va

mudi clia cac hop chét nay.

14. Thube e ché RET bao gdbm hop chét hoic mudi cia né theo diém bét ky trong s6
cac didm tir 7 dén 13 1am thanh phén hoat tinh.

15. Dugc pham bao gbém hop chét hodc mudi ciia né theo didm bt ky trong sd céc

didm tir 7 dén 13.
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16. Thudc chdng khéi u bao gbdm hop chit hodc mudi cia n6 theo didm bét ky trong 56

cac diém tur 7 dén 13.
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