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Linh vie ky thuit dwoc dé cip dén

Sang ché dé cap dén hop chét pyrido[3,4-d]pyrimidin va mudi duge dung cla
n6. Cu thé, sang ché dé cap dén hop chit ma bdc 16 hoat tinh trc ché khang kinaza phu
thudc cyclin 4 va/hodc kinaza phu thudc cyclin 6 (sau day goi tit 1a “CDK4/6”) va
hitu ich dbi véi viée ngan chin hodc diéu tri viém khép dang thdp, chiing xo cing
dong mach, xo phéi, nhoi mau ndo, hodc ung thu.

Tinh trang ky thuit cia sang ché

Tang trudng té bao, d6 1a mot quy trinh bao gdm su tang sinh-va phan chia céc té
bao, xay ra dé phan ting véi cac tac nhan kich thich khac nhau.

Céac diéu kién bénh ly do sy tang sinh qua mirc cua cac té bao, nhu 12 ung thu,
duoc dic trung bdi quy trinh chu ky té bao khong kiém soat dugc va do d6 qua trinh
tang sinh qué mirc cia chu ky t& bao, vi du, dAn dén su bat thudng & cac gen hodc céac
protein ma didu chinh mot cach tryc tiép hodc gian tiép quy trinh chu ky té bao. Céc
chit ma diéu chinh sy ting sinh qua mirc cia céc té bao qua su kiém soat chu ky té
bao ¢ thé dugce st dung dé diéu tri cac diéu kién bénh 1y da dang dugc dic trung boi
su phat trién khong thé kiém soat hogc khong mong muébn ciia té bao.

Quy trinh chu ky té bao 1a mot quy trinh phtc tap bao gbm su chuyén héa & mirc
do cao ctia cac pha va nhiéu cac diém kiém soat.

Céac kinaza phu thudc cyclin va céc kinaza protein serin/threonin gan kém 1a cac
enzim ndi bao c6 vai tro thiét yéu trong viée diéu hoa su phan chia va ting sinh cac té
bao. Céc cAu truc siéu phén tir xtc tac cla cac kinaza phu thudc cyclin dugc kich hoat
boi cAu tric siéu phéan tir didu chinh da biét nhu céc cyclin, va nhiéu cyclin duge phat
hién ¢ cac dong vat co va (NPL1).

Céc protein nhay cam véi khdi u 4c tinh & mét (Rb) 1a mdt diém protein kiém soat
dé chuyén hoa tir pha G1 vao pha S trong chu ky té bao. Protein Rb lién két v6i nhom
gen ma hoa nhan t6 phién ma E2F va Grc ché hoat tinh ctia n6 khi khong c6 su kich
thich tang truéng phit hop (NPLs 2 va 3). Té bao dugc kich thich bdi mot chéat gay
gian phan di vao pha S thong qua su tong hop cyclin D, ma 1a hoat chit CDK4/6.
Cyclin D lién két v6i CDK4/6 khtt hoat tinh cia protein Rb thong qua sy photpharyl
hoa. Su photpharyl hoa cua protein Rb gidi phong E2F dé sao chép gian tiép mot gen
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cAn thiét cho pha S. Su khir hoat tinh hoan toan cua protein Rb doi hoi sy photpharyl
héa cta ca cyclin D-CDK4/6 va cyclin E-CDK2. Sy photpharyl hoa cua protein boi
CDK4/6 tai mdt vi tri cu thé 1a can thiét trong qua trinh photpharyl hoéa cyclin E-
CDK2 (NPL 4). Do d6, cyclin D-CDK4/6 1a phurc hop enzim quan trong ma kiém soat
sig: chuyén tﬁf phé Glsang pha S - o

CDK2 tao thanh mot phirc hgp véi cyclin E va cling tao thanh mét phirc hop voi
cyclin A. CDK2 ciing tac dong dén céac budc theo sau pha S va la nguyén nhan nhén
ban DNA. Su trc ché ctia CDK2 ¢6 thé dAn dén su boc 16 doc t & cap do gen (NPLS).

Cyclin D c¢6 cAu trac phan tir ma diéu chinh mot cach tich cuc hoat tinh cia
CDK4/6. Nguoc lai, p16 dugc ma hoa boi gen INK4a diéu chinh mot cach tiéu cuc
hoat tinh cia CDK4/6 (NPL6).

Cac chat trc ché CDK c¢6 thé duoc st dung dé chita tri cac bénh tat khac nhau do
su tang truong té bao bat thuong, nhu 1a ung thu, r6i loan tim, bénh than, nhiém khuén
dic hiéu, va bénh tu mién. Cac chat tc ché CDK ciing dugc ky vong mang lai hiéu
qua cho diéu trji cac bénh bao gbém nhung khong bi gigi han d6i voi viem khop dang
thip, chimg xo cting dong mach, xo phdi, nhdi mau no, va ung thu. Chét trc ché quy
trinh chu ky té bao va su phét trién t& bao thong qua chét tc ché CDK dugc du tinh
mang lai hiéu qua ddi véi mot can bénh trén co sé nhitng phat hién ky thuat dugc boc
16 dudi day.

Viém khép dang thap bao gdm su hinh thanh dich ri viém khép thong qua sy téng
sinh qua muc cua cac té bao hoat dich. Su ting sinh qua muc nay co6 thé bi giam bang
cach dua thém p16 vao khu vygc bi anh huong cia dong vat mau hodc cho dong vat
udng chit tc ché CDK4/6 (NPLs 7 dén 9). Phic hgp CDK4-cyclin D diéu chinh su
tao ra MMP3 trong céc té bao hoat dich dugc tim thay tir bénh nhan viém khép dang
thép. Su didu chinh tiéu cuc hoat tinh cia CDK4/6 trc ché khong chi sy ting sinh ma
coOn su tao ra MMP3 (NPL10).

Do @0, cac chét ttc ché CDK4/6 dugc du tinh dé boc 16 ca hiéu qua tc ché su gia
tdng cua cac té bao hoat dich va hiéu qua béo vé sun trong viém khép dang thap.

Quy trinh diéu chinh sy phat trién t& bao bao gdm cac gen chiu trach nhiém cho
cac diém kiém soat trong cac pha G1 va pha S cta chu ky té bao lién quan dén su tién
trién mang bam, ching hep va tai phat hep sau su tao mach. Sy biéu hién qua muirc cua

CDK tc ché protein p21 tc ché su tao mach va su phat trién tiép theo cia té bao co
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tron mach va ting san ndi mo (NPLs 11 va 12).

Su didu chinh bat thuong cua chu ky té bao ciing lién quan dén bénh than da
nang, ma dic trung béi su phat tridn ctia cac nang chua ddy dich trong 6ng than. Chit
ttc ché CDK phan tir nho ¢ hiéu qua dbi véi diéu tri can bénh (NPL13).

Su cam Gng cla viéc biéu hién protein trc ché chu ky té bao p21 véi adenoviral
vector ¢6 anh hudng trong mau bénh xo phdi chudt (NPL14).

Nong dd cyclin D1/CDK4 dugc biét dén dé tang trong miu bénh nhdi mau nio
chuot két hop véi sy tr vong t& bao than kinh do thiéu mau cuc bd. Su t vong té bao
than kinh giam khi cung cép flavopiridol, chét trc ché CDK khong chon loc (NPL15).

Quy trinh cyclin D-CDK4/6-INK4a-Rb thuong dugc phat hién trong ung thu ¢
ngudi do su bat thudong cla bat ky yéu t6 gop phin vao su phat trién cua cac té bao
ung thu, nhu la mét chtrc nang pl6INK4a, su biéu hién qua muc cyclin D1, su biéu
hién qua muac CDK4, hodc mét chitc nang Rb (NPLs 16 dén 18). Bét thuong nhu vay
thic ddy quy trinh chu ky té bao tir pha G1 sang pha S, va quy trinh nay chéc chén
dong mot vai trd quan trong trong qud trinh chuyén héa gdy bénh ung thu hodc su
ting trudng bat thudng cia cac té bao ung thu.

Cac chit e ché CDK4/6 c6 thé hiéu qua, dic biét ddi véi khdi u bét thuong &
cac gen ma kich hoat hoat tinh kinaza CDK4/6, nhu cac b¢nh ung thu li€n quan dén su
dich chuyén cyclin D, bénh ung thu lién quan dén sy md rong cyclin D, bénh ung thu
lién quan dén sy mé rong hodc biéu hién qua mirc CDK4 hogc CDK6, va cac bénh
ung thu lién quan dén su bat hoat ctia p16. Cac chit tc ché CDK4/6 c6 thé higu qua
trong diéu tri cic bénh ung thu lién quan dén bt thuong v di truyén trong diéu chinh
huéng nguge dong cua cyclin D, lugng tang 1én do céac sai sot trong b diéu chinh
hudng ngugc dong.

Thue té, nhidu hop chit ma tc ché hoat tinh CDK4/6 da dwoc téng hop va boc 10
trong k¥ thuat, va cac hgp chét nhu vay da dugc thir nghiém 14m sang cho diéu tri cac
bénh ung thu, nhu 13 ung thu v (NPL19).

U nguyén bao than kinh dém (GBM), mt loai u than kinh dém ¢6 muc d6 4c tinh
cao, dugc biét dén 12 mot trong nhiing khdi u ma céc chit tc ché CDK4/6 duge du
tinh st dung hiéu qua diéu tri. Chét rc ché CDK4/6 da thé hién hiéu qua chéng dong
trén dong té bao c6 ngudn goc tir u nguyén bao than kinh dém. P& du tinh hi¢u qua

nhu vy trén ton thuong trong ndo, can thiét phai di chuyén mau qua cic hang rao
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mau ndo vao trong ndo, hodc thuc hién viéc uéng khong thong qua dong mau, ch'ﬁmg
han nhu cho su cho ubng bang ndi so, thiét bi cay ghép ndi so, hodc su cho ubng bang
mii. D6 thAm cta cac hop chit tai hang rio mau ndo bi han ché boi cac protein van
chuyén ra, nhu cic P-glycoprotein va BCRP. Trong thuc té, da duoc bao cio ring
palbociclib, chit e ché CDK4/6 da thé hién higu qua chéng dong & sudon nhung
khong phai & ndo theo cac thi nghiém cua mau ghép ngoai lai chudt da cdy ghép u
nguyén bao than kinh dém Véd suon hoac noi sg, cho théy r%mg su khoi dau céac hiéu
qua trén khdi u ndo boi palbociclib bi han ché bai d6 thdm thong qua hang rdo mau
ndo rat thap (NPL28).

Hau hét cac phép tri liu bang birc xa cip tinh va nghiém trong va cac doc t6 hoa
tri liéu do cac anh hudng cua cac té bao gbc va cac t€ bao tién than. Chét &rc ché
CDK4/6 gay ra su ngung chu ky té bao tam thoi di véi cac té bao gbc va tién than
sinh huyét, va bao vé chung khoi doc tinh té bao tri liéu bang btc xa va hoa tri lidu.
Sau khi didu tri v6i chat e ché, cac té bao gbe va tién than sinh huyét (HSPCs) quay
try lai tir trang thai ngd tam thoi va sau d6 hoat dong binh thudng. Do do, suc dé
khéang hoa trj liéu véi viée st dung chit trc ché CDK4/6 duogc ky vong tao ra sy bao vé
dang ké cho tiy xuong (NPL20).

Do d6, cac chét we ché CDK4/6 dugc ky vong dé ¢6 hiéu qua trong didu trj viém
khép dang thép, chimg xo cing dong mach, xo phéi, nhdi méau ndo hodc ung thu, va
bao vé tiy xuong, dédc biét trong didu tri viém khép dang thap hodc ung thu va bao vé
tdy xuong.

PTL1 va NPL21 boc 16 cac chét trc ché CDK4, PTLs 2 va 3 va NPLs tir 22 dén 24
boc 16 céc chit tre ché CDK chira CDK4/6, va NPL25 boc 16 cac chat Grc ché
CDK4/FLT3.

Céc hop chét pyrido[3,4-d]pyrimidin thé hién hiéu qua trc ché trén Mpsl (cling
dugce biét dén nhu TTK) (PTL4). Hidu qué e ché nay khéc biét hoan toan so v6i higu
qua uc ché CDK4/6 dugc bdc 10 theo sang ché.

NPL26 va NPL27 boc 16 nhidu hop chét pyrido[3,4-d]pyrimidin thé hién hoat tinh
trc ché CDK2, ma khac biét hoan toan so v6i hiéu quéa (e ché CDK4/6 tét hon da thé
hién theo sang ché.

PTL5 md t& céc hop chit pyrido[3,4-d]pyrimidin dugc biét dén dé thé hién cac
hiéu qua rc ché EGFR, ma khac biét hoan toan so véi hiéu qua {rc ché CDK4/6 theo
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sang ché nay.

PTL6 lién quan dén chit N2-phenyl-pyrido[3,4-d]pyrimidin-2,8-diamin ma trc
ché chac nang diém kiém soat chu ky té bao cua cac kinaza Mps1 (con duoc biét dén
la cac kinaza TTK).

PTL7 va PTL8 lién quan dén hop chit pyridopyrimidin c6 hoat tinh tc ché CDK4
va/hodac CDKG6.
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duoc mé ta trén day va da phat hién thdy hop chit pyrido[3,4-d]pyrimidin méi dugc
biéu thi bing cong thire (I) thé hién hoat tinh trc ché CDK4/6. Séng ché da dugc hoan
thanh trén co s phét hién nay.

Séng ché bao gém céc dang sau day:

Hop chét dugc biéu thi bang cong thirc (I):

R3
2
N X R
|
HN/‘\N/ N
N7 R
x
4
R @

trong cong thirc nay,

R! biéu thi Cs.12 xycloalkyl, Cs.12 xycloalkenyl, heteroxyclyl 4 dén 12 phén tir, Ce.
10 aryl, hodc heteroaryl 5 dén 10 phén tir, trong 46 mdi nhém chira di nguyén tir dugc
biéu thi bang R! chta 1 dén 4 di nguyén tir doc 14p dugc chon tir cdc nguyén tit oxy, luu
huynh va nito,

R! duoc thé mét cach tily ¥ bing mot dén séu phan tir thay thé dugc chon tir nhém
gdm c6 nguyén tir halogen, =0, -OH, -CN, -COOH, -COOR®, -R7, Cs.¢ xycloalkyl dugc
thé véi [khong dén hai nhém -OH, khong dén hai nhém Cy.s alkoxy, va khong dén sau
nguyén tir flo], heteroxyclyl 3 dén 10 phén tir dugc thé v6i [khong dén hai nhém -OH,
khong dén hai nhém Ci.s alkoxy, va khéng dén sau nguyén tir flo], Ci.s axyl dugc thé
v6i [khong dén hai nhém -OH, khong dén hai nhém Cys alkoxy, va khong dén séu
nguyén ti flo], va Ci.s alkoxy dugc thé véi [khong dén hai nhém -OH, khong dén hai
nhém Cis alkoxy, va khong dén sau nguyén tir flo];

mdi R® va R7 bidu thi doc 1ap nhém Ci.6 alkyl dwoc thé véi [khéng dén hai nhém
-OH, khéng dén hai nhém Ci.s alkoxy, va khong dén sau nguyén tir flo];

R2 biéu thi C1s alkyl, Cs.s xycloalkyl, heteroxyclyl 4 dén 6 phén tir, Cy.s axyl, -
COORS, hodc -CONR®R, trong d6 mdi trong s6 Ci.s alkyl dugc biéu thi bing R? dugce
thé doc lap véi khong dén mot nhém -OH, khong dén hai nhém Ci.s alkoxy dugc thé
voi [khong dén m6t nhém -OH, khong dén mot nhém Ci4 alkoxy, va khong dén ba
nguyén tir flo], va khong dén nam nguyén i flo; mdi trong 6 Cs xycloalkyl duge bidu
thi bang R? dugc thé doc 14p véi khong dén mot nhém -OH, khong dén hai nhém Cis
alkoxy duogc thé véi [khong dén mot nhom -OH, khong dén mét nhém C.4 alkoxy, va
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khong dén ba nguyén tir flo], khong dén mot nhém hydroxymetyl, va khong dén nim
nguyén tir flo; mién 1a R? khong phai 1a Ci.s alkyl khong duoc thé, ciing khong phai 13
Cs.s xycloalkyl khéng dugc thé, ciing khong phai 12 nhém triflorometyl;

mdi trong s6 RE, R?, va R biéu thi ddc 14p nguyén tit hydro hodc Cis alkyl;

mdi heteroxyclyl 4 dén 6 phan tir dugc bidu thi bang R? dugc thé mét cach tiy y
v6i mot dén bon phin tir thay thé dugc chon tir nhém gdm cé nguyén tir flo, nhém -OH,
cac nhom Ci4 alkyl, va cac nhom Ci4 alkoxy;

mdi trong s6 C1s axyl, -COORS, va -CONR’R!? dugc biéu thi bing R? dugc thé
mdt cach tuy y doc lap voi mot dén bbn phén tr thay thé duoc chon tir nhém gém co
nguyén ti flo, nhém -OH, va cdc nhém Ci4 alkoxy;

R? va R ciia -CONRPR! dugc bibu thi bing R? dwgc lién két mot cach tiy y qua
lién két don hotic -O- d& tao thanh vong bao gdm nguyén tir nito lién két véi ROvaR1;

mdi nhém heteroxyclyl dugc biéu thi bing R? chita mot nguyén tir oxy 1a di
nguyén tir trong trudong hgp vong 4 dén 5 phan tir, va mot dén hai nguyén tir oxy 1a cac
di nguyén tr trong truong hop vong 6 phén fir;

R? biéu thi nguyén tir hydro, C.s alkyl, hodc nguyén tir halogen;

X biéu thi CR!! hoic nguyén tit nito;

R!! biéu thi nguyén tir hydro, Ci.s alkyl, hodc Cs-s xycloalkyl;

R* duoc biéu thi bang -A'-A%-A3;

A! bidu thi lién két don hoic Ci.s alkylen;

mot dén hai nguyén tir cacbon sp tai céc vi tri bit ky ctia A! dugc thé mét cach
tity ¥ doc 1ap v6i mot dén hai cdu triic duge chon tir nhém gdm c6 [-O-, -NR!*-, -C(=0)-
, -C(=0)-0-, -0-C(=0)-, -O-C(=0)-0-, -C(=0)-NR'"*-, -O-C(=0)-NR'®-, -NR'-
C(=0)-, -NRB-C(=0)-0-, -NR-C(=0)-NR¥-, -S(=0),-, -S(=0)2-NR*!-, -NR*-
S(=0)2-, va -NR?-S(=0),-NR2*-], mién 13 khéng c6 ciu tric duge chon tir -O-O-, -O-
NR!4-, -NR!4-0-, -O-CH»-0-, -O-CH,-NR'-, va -NR!*-CH,-O- dugc tao thanh trong
truedng hop thay thé hai nguyén tir cacbon sp’;

A? bidu thi lién két don, C17 alkylen, Cs.12 xycloalkylen, Cs.12 xycloalkyliden,
heteroxyclylen 4 dén 12 phan tir, heteroxyclyliden 4 dén 12 phan tir, Ce.10 arylen, hodc
heteroarylen 5 dén 10 phan tir;

A3 biéu thi mot halogen, -CN, -NO2, -R?, -OR?, -NR?’R?, -C(=0)R%, -C(=0)-
OR3, -O-C(=0)R?!, -0-C(=0)-NR*?R*» -C(=0)-NR*R%*, -NR*-C(=0)R¥, -NR3*-
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C(=0)-OR¥, -S(=O)2-R4°, -S(=0)-NR*R%, hoic -NR*-S(=0),R*; mién 1a A® biéu
thi -R? néu d4u cudi A' nim bén canh A? 1a mét cdu tric duge chon tir nhém gdm cé
[-O-, -NR!-, -C(=0)-, -C(=0)-0-, -0-C(=0)-, -0-C(=0)-0-, -C(=0)-NR"*-, -O-
C(=0)-NR!®-, -NR!"-C(=0)-, -NR!®-C(=0)-O-, -NR"-C(=0)-NR*-, -S(=0)p-, -
S(=0),-NR2!-, -NR??-S(=0);-, vd -NR?-S(=0),-NR?*-] va A* 14 lién két don;
mdi trong s6 R14, R32, R34, R36, R, R*!, va R* biéu thi doc 1ap nguyén tir hydro,
Ci1.s alkyl, Ci.s axyl, C1.s alkylsulfonyl, heteroxyclyl 4 dén 12 phan tir, C.12 xycloalkyl,
Ce.10 aryl, heteroaryl 5 dén 10 phan tir, (heteroxyclyl 4 dén 12 phan tir)C1.3 alkyl, (Cs-12
xycloalkyl)Ci.3 alkyl, (Ce-10 aryl)Ci3 alkyl, hodc (heteroaryl 5 dén 10 phan tir)C1.3 alkyl;
 méi trong s6 R!5 dén R31, R¥, R35, R37, R¥, R*, R*?, va R* biéu thi ddc 1ap nguyén
t hydro, Cis alkyl, heteroxyclyl 4 dén 12 phén ti, Cs.i2 xycloalkyl, Cs.10 aryl,
heteroaryl 5 dén 10 phéan ﬁ’r, (heteroxyclyl 4 dén 12 phan ti)Cis alkyl, (Cs12
xycloalkyl)Ci.3 alkyl, (Ce-10 aryl)Ci3 alkyl, hodc (heteroaryl 5 dén 10 phéan tir)C1.3 alkyl;
méi trong s6 Al, A2, A3, va R4 dén R* c6 trong A', A2, vi A? duge thé mot cach
tly ¥ doc 1ap véi mot dén bén phén tir thay thé dwgc chon tir nhém gdm c¢6 -OH, =0, -
COOH, -SOsH, -PO3H,, -CN, -NO», mét halogen, Ci.s alkyl dugc thé véi [khong dén
hai nhém -OH, khong dén hai nhém -OR*, va khong dén séu nguyén tir flo], Cs.12
xycloalkyl thé véi [khong dén hai nhém -OH, khéng dén hai nhém -OR*, va khong dén
sau nguyén tir flo], Ci-s alkoxy dugc thé vé6i [khéng dén hai nhém -OH, khong dén hai
nhém -OR¥, va khong dén s4u nguyén tir flo], va heteroxyclyl 4 dén 12 phén tir dugc
thé véi [khong dén hai nhém -OH, khong dén hai nhém -OR*, v khéng dén sau nguyén
t flo];
R @én R* duoc 1ién két mot cach tiy y trong Al trong A2, trong A%, [gilta A! va
A?], [gitta A! va A%], hoic [gifra A2 va A%] qua [lién két don, -O-, -NR’-, hodc -S(=0),-
] dé tao thanh vong;
R!! duoc lién két mot cach tuy ¥ véi [A!, A2, hoic A%] qua [lién két don, -O-, -
NRSL-, hogc -S(=0),-] dé tao thanh vong;
mdi R* dén R*” va R* dén R5' biéu thi nguyén tir hydro, hoic Ci.4 alkyl dwoc thé
v6i [khong dén mot nhém -OH va khong dén sau nguyén ti flo];
p bidu thi s6 nguyén tir khong dén hai; va
mdi trong s6 heteroxyclyl, heteroaryl, (heteroxyclyl)alkyl, va (heteroaryl)alkyl

dugc biéu thi bang A! va A® va heteroxyclylen, heteroxyclyliden, va heteroarylen dugc
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biéu thi b%mg AZ? chita mot dén bdn di nguyén tir duoc chon doc 1dp tir nguyén tir oxy,
luu huynh, va nito,
hodc mdt mudi duge dung cua nd.

Cac phuong an uu tién cua hop chét dugc dugc bidu thi bing cong thirc (I) hoafic
mubi duoc dung cia nhu duge yéu cAu bao ho tai diém 113 dédi tuong cua cac diém phu
thudc tir 2 dén 11. Sang ché con dé cap dén duoc chét, cu thé 1a dugc chét c6 hoat tinh
{rc ché CDK4/6, gém hop chét nay hodc mubi dugc dung ciia né nhu dugc yéu cau bao
ho tai cac didm 12 va 13. Cubi cing, sing ché dé cap dén hop chét pyrido[3,4-
d]pyrimidin duoc biéu thi bang mét trong céc cong thirc (IT), (1) hoac (IV) hodc mudi
cua no nhu dugc yéu cAu béo ho tai diém 14.

Hiéu qua ciia sing ché

Hop chét cua sang ché thé hién hoat tinh tic ché CDK4/6 t6t hon va hiru dung nhu
thudc ngin ngira hodc diéu tri viém khép dang thip, chimg xo cimg dong mach, xo
phdi, nhdi mau ndo, hoic ung thu.

MO ta chi tiét sang ché

Ngay bay gio s&€ md ta cac c4u trac (cic nhém) cia hop chét theo sang ché nay
dugc biéu thi bang Cong thirc (T). M6 ta cla “cdc nhém” vdi diu ngodc don nhur sau:
Vi du, thust ngit “(xycloalkyl)-alkyl” lién quan dén nhém xycloalkyl da lién két véi
nhém alkyl sao cho nhém alkyl duoc lién két v6i mot cau tric khac nhém xycloalkyl.
Tuong tu, thudt ngit “(heteroxyclyl)-alkyl” lién quan dén nhém heteroxyclyl dugc lién
két véi nhém alkyl sao cho nhém alkyl dugc lién két véi mot cau tric khéc nhém
heteroxyclyl.

Can luu y r::ing dang sb it ciia mao tir xac dinh hodc mao tir khéng xé4c dinh, nhu
dugc sir dung & day hodc trong cac yéu cAu bao ho kém theo, ciing lién quan dén hai
hodc nhiu hon trir khi bdi canh chi ra khéc rd rang.

Nhu dugce st dung ¢ ddy, “nhém Cs.s xycloalkyl duoc thé v6i khong dén hai nhém
-OH, khong dén hai nhém Ci.s alkoxy, va khong dén sau nguyén tir flo” lién quan dén
truong hop & d6 nhom Css xycloalkyl duoc thé vé6i cac phin tir thay thé sau day: khong
dén hai nhém -OH, khong dén hai nhém Cis alkoxy, va khong dén sau nguyén tir flo.
Céc vi du ctia nhém Cs.s xycloalkyl da thé bao gdm nhém Cs.¢ xycloalkyl d4 thé véi hai
nhém -OH, mdt nhém Ci.s alkoxy, va ba nguyén tu flo; nhom Cs_¢ xycloalkyl da thé véi

hai nhém Ci.s alkoxy va bén nguyén tir flo; va nhém Cs.s xycloalkyl da thé véi mot
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nhém -OH, va nhém chét twong tw. Nhém Cs.s xycloalkyl khong duge thé trong truong
hop & d6 tdng sb cac phan tir thay thé bing khong. Hon nita, d6i v6i s lwong cac phan
ti thay thé, sb lugng co thé vé phuong dién héa hoc duogc chép nhén. Vi du, ménh d&
“C; alkyl dugc thé v&i khong dén sau nguyén tir flo” c6 nghia thue su 13 “C; alkyl duge
thé v6i khong dén ba nguyén tir flo”.

Nhu duge st dung & day, “Ci.s” lién quan dén mét nhém c6 mot dén tam nguyén
tr cacbon, va “Ci¢” lién quan dén nhém c6 mot dén sdu nguyén tir cacboh. Tuong tu,
“5 dén 10 phan ti” lién quan téi cdu tric ¢6 5 dén 10 nguyén tir cacbon, va “5 dén 6
phan t” lién quan t6i cdu tric ¢ 5 t6i 6 nguyén tir cacbon.

Céc vi du khong gidi han ciia cac nhém duoc mo ta trong ban mo ta nay nhu sau:

~, 66

Thuat ngt “alkyl” dugc sir dung & ddy lién quan dén nhém don héa tri thu duge
béi sy thao di mot nguyén tir hydro tir alkan tai nguyén tir cacbon bat ky.

Thuét ngit “alkylen” dwoc sir dung & day lién quan dén nhém héa tri hai thu dugc
béi su thdo di hai nguyén tir hydro tir alkan tai hai nguyén tir cacbon bit ky khac nhau.

Thuét ngit “alkan” duoc sir dung & day lién quan dén hydrocacbon béo no.

Thuét ngit “C1.s alkyl” dwoc sit dung & d4y lién quan dén nhém hydrocacbon thing
hodc phan nhanh ¢6 mét dén tdm nguyén tir cacbon. Cac vi du ciia Ci.s alkyl bao gdm
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
neopentyl, isopentyl, 1,2-dimetylpropyl, n-hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-
dimetylbutyl, 1-etylbutyl, 2-etylbutyl, isoheptyl, n-octyl, isooctyl va chét twong tur.

Alkan cua “Cig alkylen” dugc sit dung & day li€én quan dén nhém hydrocacbon
théng hoic phan nhanh c6 mot dén tim nguyén tir cacbon. Cac vi du cta alkan bao gdbm
metan, etan, propan, n-butan, 2-metylpropan, n-pentan, 2,2-dimetylpropan, n-hexan, 2-
metylpentan, 3-metylpentan, 2,2-dimetylbutan, 2,3-dimetylbutan, n-heptan, 2,2-
dimetylhexan, 2,3-dimetylhexan, n-octan, 2-metylheptan va chat twong tu.

Thuat ngit “xycloalkyl” dugc s dung & day lién quan dén nhém don héa tri thu
dugc boi sy thao di mot nguyén tir hydro tir xycloalkan tai nguyén tir cacbon batky.

Thuit ngit “xycloalkeﬁyl” duogc st dung & day lién quan dén nhém don hoéa tri thu
duoc boi su thao di mot nguyén tir hydro tir xycloalken tai nguyén tir cacbon bat ky.

Thuit ngit “xycloalkylen’ dugc st dung & day lién quan dén nhém héa tri hai thu
duoc bai su thao di hai nguyén tir hydro tir xycloalkan tai hai nguyén tir cacbon bat ky

khac nhau.
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Thuit ngit “xycloalkylen’ dugc st dung ¢ day lién quan dén nhém hoéa tri hai thu
duoc béi sy théo di hai nguyén tir hydro tir xycloalkan tai mét nguyén tir cacbon bt ky.

Thuit ngit “xycloalkan” dugc sir dung ¢ day lién quan dén hydrocacbon vong no.

Xycloalkan cua “Cs.2  xycloalkyl”, “Cs.a2 xycloalkylen”, hodc “Cs.az
xycloalkyliden” duoc sir dung & ddy lién quan dén hé thdng vong hydrocacbon béo 3
dén 12 phan ti da vong hodc don vong. Cac vi du cu thé cua xycloalkan bao gém
xyclopropan, xyclobutan, xyclopentan, xyclohexan, xycloheptan, xyclooctan,
spiro[3.3]heptan, bixyclo[1.1.1]pentan, bixyclo[2.2.2]octan, adamantan va chit trong
tu.

Xycloalkan cuia “Ca-12 xycloalkenyl” dugc st dung & déy lién quan dén he thong
vong hydrocacbon béo 4 dén 12 phan tir da vong hoic don vong. Cac vi du cu thé ctia
xycloalken bao gém xyclobuten, xyclopenten, xyclohexen, xyclohepten, xycloocten,
spiro[3.3]hepten, va bixyclo[2.2.2]octen.

Thuat ngir “heteroxyclyl” dugc sir dung & déy lién quan dén nhém don hoéa tri thu
dugc boi su thdo di mot nguyén tir hydro tir di vong tai nguyén ti cacbon hodc nito bat
ky.

Thuét ngit “heteroxyclylen” dugc st dung ¢ day lién quan dén nhém héa tri hai
thu duoc boi su thao di hai nguyén tir hydro tir di vong tai hai nguyén tir cacbon hoac
nito bat ky khac nhau. ,’

Thuét ngit “heteroxyclyliden” duoc st dung & day lién quan dén nhém hoéa tri hai
thu dugc bdi su thio di hai nguyén tir hydro tir di vong tai mot nguyén tir cacbon bét
ky.

Thuit ngit “di vong” dugc su dung & day lién quan dén hé thdng vong no mot
phin hodc toan phdn ma chira mdt hodc nhidu di nguyén tir dwgc chon tir cac nguyén tir
luru huynh, nito va oxy.

Dj vong cia “heteroxyclyl 4 &én 12 phén ti”, “heteroxyclylen 4 dén 12 phan tir”
hodc “heteroxyclyliden 4 dén 12 phan t&” dugc st dung & day lién quan dén
“heteroxycloalkan 4 dén 12 phan tir”, “heteroxycloalkan 4 dén 12 phan ti” c6 lién Kkét
chua no, hé théng vong 4 dén 12 phan tr bao gdm mét heteroxycloalkan va mot
heteroaren hodc aren lién két v6i mot phan cia heteroxycloalkan, hé théng vong 4 dén
12 phan t& bao gém mdt xycloalkan va mot heteroaren dugc lién két v6i mot phén cua

xycloalken, hé théng vong 4 dén 12 phén ti bao gdm mét di nguyén tir va ¢ ciu triic
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xo04n, hodc hé théng vong 4 dén 12 phan tir bao gdm mét di nguyén tir va c6 cdu tric
lién két chéo. Thuat ngit “heteroxycloalkan 4 dén 12 phan t” lién quan t6i heteroalkan
c6 vong 4 dén 12 phan tir; vi du, hé théng vong hydrocacbon béo don vong hodc da
vong chira mdt dén bén di nguyén tir duge chon tir cdc nguyén tir luu huynh, nito va
oxy. Cac vi du cu thé ctia “heteroxycloalkan 4 dén 12 phén t” bao gom aziridin, thiiran,
azetidin, oxetan, thietan, tetrahydrofuran, tetrahydropyran, 1,4-dioxan, piperidin,
piperazin, pyrrolidin, imidazolidin, pyrazolidin, mocpholin, thiomocpholin,
tetrahydrothiopyran, tetrahydrothiophen, 1,4-diazepan, oxepan va chét twong tr. Mot
hop chét c6 “cAu triic xoin” bao gdm hai cu tric vong (cac xycloalkan hoic
heteroxycloalkan) ma da lién két véi nguyén tir cacbon thong thudng. Céc vi du cia
hop chit niy bao gébm 2-azaspiro[3.3]heptan, 1,6-diazaspiro[3.3]heptan, 2,6-
diazaspiro[3.3]heptan,  2,6-diazaspiro[3.4]octan, 2,7-diazaspiro[3.5]nonan, 1,7-
diazaspiro[4.5]decan, 2,8-diazaspiro[4.5]decan, 4,7-diazaspiro[2.5]octan va chét twong
tu. Mot hop chét c¢6 “cdu tric lién két chéo” bao gdm hai ciu tric vong (cac xycloalkan
va heteroxycloalkan) ma da lién két véi hai hoic nhiéu hon cic nguyén tir cacbon, nito
va oxy thong thuong. Céac vi du cua hop chit nay bao gbm 2,5-diazabixyclo[2.2.2]octan,
3,8-diazabixyclo[3.2.1]octan, 1,4-diazabixyclo[3.2.2]nonan, octahydropyrrolo[3,4-
b]pyrrol va chét twong tur.

Thuit ngtt “aryl” duge s dung & day lién quan dén nhém don héa tri thu duge
béi su thao di mot nguyén tir hydro tir aren tai nguyén tir cacbon bét ky. |

Thuat ngit “arylen’ dugc sir dung & day lién quan dén nhém hoéa tri hai thu dugc
bdi su thdo di hai nguyén ti hydro tir aren tai hai nguyén tir cacbon bét ky khac nhau.

Thuit ngit “aren” dugc st dung & day lién quan dén hydrocacbon thom.

Aren cua “Ce.10 aryl” hodc “Ce.10 arylen” dugc st dung ¢ diy lién quan dén vong
hydrocacbon thom c6 sau dén muoi nguyén tir cacbon. Céc vi du cu thé cua aren bao
gbm benzen, naphtalen va chit twong tur.

Thuit ngit “heteroaryl” dugc su dung ¢ diy lién quan dén nhém don héa tri thu
duoc bai su thdo di mot nguyén ti hydro tir heteroaren tai nguyén tir cacbon hodc nito
bat ky.

Thuit ngir “heteroaren’ dugc st dung & day lién quan dén nhém hoa tri hai thu
dugc bai su thao di hai nguyén tir hydro tir heteroaren tai hai nguyén tir cacbon hodc

nito bat ky khac nhau.
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Thuit ngit “heteroaren” dugc sir dung & diy lién quan dén hé théng di vong thom
chira di nguyén tir dugc lya chon tir cac nguyén tir luu huynh, nito va oxy.

Heteroaren cua “heteroaryl 5 dén 10 phan tir” hogc “heteroarylen 5 dén 10 phan
tu” dugc st dung & day lién quan dén hé théng di vong thom 5 dén 10 phan tir chira
mot dén bdn di nguyén tir dugc lya chon tir cac nguyén tir lvu huynh, nito va oxy. Céc
vi du cu thé cua heteroaren bao gém furan, thiophen, pyrrol, imidazol, pyrazol, triazol,
tetrazol, thiazol, oxazol, isoxazol, oxadiazol, thiadiazol, isothiazol, pyridin, pyridazin,
pyrazin, pyrimidin, quinolon, isoquinolon, benzofuran, benzothiophen, indol, indazol,
benzimidazol va chét twrong tu. -

Thuit ngit “(heteroxyclyl 4 dén 12 phﬁn tir)-C1-6 alkyl” nhu dugc su dung & day
lién quan dén nhém heteroxyclyl 4 dén 12 phan t&r duoc lién két véi nhém Ci.s alkyl
sao cho nhém Cy.s alkyl duoc lién két véi mot cAu tric khac nhém heteroxyclyl 4 dén
12 phan tir. C4c vi du cu thé ctia (heteroxyclyl 4 dén 12 phan tir)-Ci.6 alkyl bao gdm cac
nhém duoc tao ra béi su lién két ctia bat ky cac nhoém heteroxyclyl 4 dén 12 phan tir
dugc minh hoa & trén vdi bét ky cac nhém Ci.6 alkyl dugc minh hoa & trén.

Thuat ngit “(Ce.-10 aryl)-Ci.¢ alkyl” nhu dugc sur dung & ddy lién quan dén nhém
Cé.10 alkyl dugc lién két v6i nhém Ci.s alkyl sao cho nhém Ci-6 alkyl dwgc lién Kkét véi
mot cdu tric khac nhém Ce.10 aryl. Céc vi du cu thé cua (Ce.10 aryl)-C1-s alkyl bao gdm
cac nhém duoc tao ra bdi su lién két cua bit ky cac nhém Ce.10 aryl dugc minh hoa &
trén véi bat ky cac nhém Cig alkyl duge minh hoa & trén.

Thuit ngit “(heteroaryl 5 dén 10 phén tr)-C1.6 alkyl” nhu duoc st dung & ddy lién
quan dén nhém heteroaryl 5 dén 10 phan tir duoc lién két v6i nhém Ci.6 alkyl sao cho
nhom Ci- alkyl dugc lién két v6i mot cu trac khac nhém heteroaryl 5 dén 10 phén tt.
Céc vi du cy thé cua (heteroaryl 5 dén 10 phan t7)-Ci.6 alkyl bao gdm cac nhém dugc
tao ra boi su lién két cua bt ky cac nhom heteroaryl 5 dén 10 phén tr dugc minh hoa
& trén voi bat ky cac nhém Ci.6 alkyl dugc minh hoa & trén.

Thuét ngit “Ci-s alkylsulfonyl” nhu dugc st dung & day lién quan dén nhém Cios
alkyl dugc lién két véi nhém sulfonyl (-S(=0)2-) sao cho nhém sulfonyl dugc lién két
v6i mét chu tric khac nhém Ci.s alkyl.

Thuét ngit “Ci-g axyl” nhu duge su dung & day lién quan dén nhém C1.7 alkyl duoc
lién két v6i nhém cacbonyl (-CO-) sao cho nhém cacbonyl dugce lién két v6i mot cdu

tric khac nhom Ci-7 alkyl.

-15-



34943

Thuit ngit “halogen” nhu dugc st dung & day lién quan dén nguyén ti flo, clo,
bromin hoic i6t.

Thuit ngit “Ci-g alkoxy” nhu dugc st dung & day lién quan nhom alkoxy thing,
phin nhanh hodc dang vong c6 mdt tdi tim nguyén tir cacbon. Céc vi du cu thé cta Ci-
¢ alkoxy bao gdm metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-
- butoxy, tert-butoxy, n-pentyloxy, neopentyloxy, tert-pentyloxy, 2-metylbutoxy, n-
hexyloxy, isohexyloxy, xyclopropyloxy, xyclobutyloxy, xyclopentyloxy,
xyclohexyloxy, xycloheptyloxy, xyclooctyloxy, spiro[3.3]heptyloxy,
bixyclo[2.2.2]octyloxy va chit twong tu.

“Cs.12 xycloalkyl” ciia R! t6t hon 13 xycldpropyl, xyclobutyl, xyclopentyl,
xyclohexyl, spiro[3.3]heptyl, bixyclo[1.1.1]pentan, bixyclo[2.2.2]octyl, ‘hoéc
adamantyl.

“Cs.12 xycloalkenyl” ciia R' tot hon 1i xyclopentenyl, xyclohexenyl, hodc |
xycloheptenyl.

Di vong cua “heteroxyclyl 4 dén 12 phan tir” trong R! t6t hon 13 azetidin, oxetan,
thietan, tetrah_ydrofuran, 1,4-dioxan, mocpholin, thiomocpholin, tetrahydropyran,
tetrahydrothiophen, hoac oxepan.

“Cs.10 aryl” ctia R! t&t hon 13 phenyl.

“Heteroaryl 5 &én 10 phén tir” cia R! tot hon 13 furanyl, pyrazolyl, hogc thienyl.

“Halogen” trong phan tir thay thé ciia R! t5t hon 12 nguyén tir flo hoic clo.

“.COOR®” trong phan tir thay thé ctia R! t6t hon 1a -COOH hoic -COOCH:s.

“R™ trong phin tir thay thé ctia R! tot hon 13 metyl, etyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, neopentyl, isopentyl, 1,1-dimetyl-2-
metoxyetyl,  1-metyl-2-metoxyetyl,  l-metyl-2-hydroxyetyl,  2,2,2-trifloroetyl,
hydroxymetyl, hoac 1-metyl-2,2,2-trifloroetyl.

“Cs.¢ xycloalkyl dugc thé voi [khong dén hai nhém -OH, khong dén hai nhém Ci.
s alkoxy, va khong dén sau nguyén tir flo]” trong phin tir thay thé ciia R! t6t hon 1a
xyclopentyl, xyclohexyl, 4-metoxyxyclohexyl, hodc 4-isopropoxyxyclohexyl.

Heteroxyclyl 3 t6i 10 phén tir duoc thé véi [khong dén hai nhém -OH, khong dén
hai nhém C¢ alkoxy, va khong dén sdu nguyén tit flo] trong phan tir thay thé cia R
t6t hon 14 tetrahydrofuranyl, tetrahydropyranyl, hodc 2,2-dimetyltetrahydropyranyl.

R! t8t hon 12 ¢6 cAu tric bét ky trong s§ céc cau tric sau day:
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Céng thitc héa hoc 5
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“Cys alkyl” ciia R? t6t hon 13 metyl, etyl, hoc n-propyl, va phan tir thay thé nay
t6t hon 13 hydroxyl, metoxy, hoic nhém etoxy hodc nguyén ti flo.

“Cs.3 xycloalkyl” ctia R t6t hon 14 xyclopropyl, va phan tir thay thé nay t6t hon 1a
nhom hydroxyl hodc nhém hydroxymetyl hoac nguyén tir flo.

“Heteroxyclyl 4 dén 6 phan ti” ctia R? t6t hon 13 oxetanyl hoic tetrahydrofuranyl.

“C1.g axyl” ciia R? tot hon 1 axetyl.

“_COOR®” ciia R? tét hon 1a -COOH hogc -COOCH3.
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“.CONR’R!?” ctia R? t6t hon 13 -CON(CHj3)s.

R? va R!? ciia -CONRR!® ciia R? dwoc lién két mot cach tiy y qua lién két don
hodc -O- dé tao thanh vong cc’).nguyén tt nito lién két véi R® va R0, Cac vi du cua cic
vong nhu vy bao gém cac cdu triic sau day:

Cong thirc hoa hoc 6

O

%N\j ‘(?LNQ \)OLD

Toan bd R? t8t hon 14 ¢6 cdu tric bat ky trong s6 cc cdu tric sau day:

Cong thitc hda hoc 7
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“C1g alkyl” ctia R® t6t hon 1a metyl.

“Halogen” ctia R? tt hon 1a nguyén tir flo hoic clo.

R3 t6t hon 14 nguyén tir hydro, flo hoic clo hoic nhém metyl.

R!! t4t hon 12 nguyén tir hydro hozc metyl, etyl, hodc nhém xyclopropyl.

“Cigalkylen” ciia A! t6t hon 13 metylen, etylen, hoic n-propylen.

Céu trac da thu duoc béng viéc thé mot hodc hai nguyén tu cacbon sp’ tai cac vi
tri bat ky caa A! tét hon -O-, -OCH,-, -OCH,CHz-, -OCH,CH2CH-, -CH20-, -
CH,OCH,-, -CH,OCH,CH,-, -CH.CO-, -COCH»-, -CH.CH,CO-, -COCH,CH>-, -
CH>COCH,-, -CH,COCH2CHa-, -NR!-, -NR'“CH>-, -CH;NR'-, -NR"*CH,CH>-, -
CH,NRCH;-, hoic -CH,CH,NR M-,

Khi R dwoc lign két véi A! qua lién két don tao thanh mét vong, sau d6 Al tét
hon 13 mét cAu tric xuét phat tr viéc thay thé mot nguyén tir cacbon sp & vi tri bét ky
v&i mot cau triic duge chon tir nhém gdm c6 [-NR- hodc -C(=0)-NR'%-], va A! tot hon
la -CHzNR14-, -C(=0)NRB-, -CH,-NR"7-C(=0)-, hoic -CH2-NR??-S(=0)s-.
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“Cy-7 alkylen” cua A2 t6t hon 13 metylen, etylen, hoic n-propylen.

“Cs.i2 xycloalkylen” cua A? tdt hon 1a xyclopropylen, xyclobutylen,
xyclopentylen, hodc xyclohexylen.

“Cs.;2 xycloalkyliden” cia A2 tét hon 1a xyclopropyliden, xyclobutyliden,
xyclopentyliden, hodc xyclohexyliden.

Di vong cua “heteroxyclylen 4 dén 12 phan ti” cia A2 t6t hon 13 piperidin,
piperazin, pyrrolidin, mocpholin, tetrahydrofuran, tetrahydropyran, 1,4-diazepan,
oxepan, 2-azaspiro[3.3]heptan, 1,6-diazaspiro[3.3]heptan, 2,6-diazaspiro[3.3]heptan,
2,6-diazaspiro[3.4]Joctan, 2,5-diazabixyclo[2.2.2]octan, 3,8-diazabixyclo[3.2.1]octan,
2,7-diazaspiro[3.5]nonan, 1,7-diazaspiro[4.5]decan, 2,8-diazaspiro[4.5]decan, 4,7-
diazaspiro[2.5]octan, 1,4-diazabixyclo[3.2.2]nonan, hodc octahydropyrrolo[3,4-b]
pyrrol. |

Di vong cua “heteroxyclyliden 4 dén 12 phan tir” cia A2 tot hon 13 oxetan,
tetrahydrofuran, tetrahydropyran, pyrrolidin, piperidin, piperazin, mocpholin, hodc
oxepan.

~ “Ce.10 arylen” ctia A2 t6t hon 12 phenylen.

Heteroaren ctia “heteroarylen 5 dén 10 phén ti” ctia A2 t6t hon 13 furan, thiophen,
pyrrol, imidazol, pyrazol, triazol, tetrazol, thiazol, oxazol, isoxazol, oxadiazol,
thiadiazol, isothiazol, pyridin, pyridazin, pyrazin, pyrimidin, quinolon, isoquinolin,
benzofuran, benzothiophen, indol, indazol, hodc benzimidazol.

“Halogen” cua A3 t5t hon 14 nguyén tir flo hoic clo.

“.R%” ctia A? 1a nguyén tir hydro hodc nhém metyl, etyl, n-propyl, isopropyl, n-
butyl, isobutyl, hodc tert-butyl. -R25 dugc thé v6i phin tir thay thé tot hon 1 nhém
hydroxymetyl, 1-hydroxyetyl, 2-hydroxyetyl, 2-hydroxy-2-propyl, 2-hydroxy-1-
propyl, 1-hydroxy-2-propyl, 1-hydroxy-2-metyl-2-propyl, 2-hydroxy-2-metyl-1-
propyl, triflorometyl, 2,2,2-trifloroetyl, cacboxymetyl, 1-cacboxyetyl, 2-cacboxyetyl,
2-cacboxy-2-propyl, hodc xyanometyl.

“_OR2%” ctia A3 tét hon 1a -OH, metoxy, etoxy, ho#c isopropoxy.

“NR?7R?®” cta A’ tot hon 13 amin, dimetylamin, metylamin, pyrrolidin-1-yl,
piperidin-1-yl, piperazin-1-yl, hodc mocpholin-1-yl.

“.C(=0)R?” cua A® t6t hon 1a axetyl, tetrahydrofuran-2-cacbonyl,
tetrahydrofuran-3-cacbonyl, pyrrolidin-2-cacbonyl, pyrrolidin-3-cacbonyl, piperidin-2-
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cacbonyl, piperidin-3-cacbonyl, piperidin-4-cacbonyl, picolinoyl, nicotinoyl, hodc
isonicotinoyl. Khi -C(=0)R® dugc thé v6i phin tir thay thé, -C(=0)R? t5t hon 1a
hydroxyaxetyl.

“_C(=0)-OR3” ctia A? tét hon 13 -COOH, metoxycacbonyl, etoxycacbonyl, hodc
isopropoxycacbonyl. |

“.0-C(=0)R3"” ctia A? t6t hon 13 axetoxy.

“.0-C(=0)-NR3?R**” cia A® t6t hon 1a ((dimetyl amino)cacbonyl)oxy,
((pyrrolidin-1-yl)cacbonyl)oxy, ((piperidin-1-yl)cacbonyl)oxy, ((mocpholin-1-
yl)cacbonyl)oxy, hodc ((piperazin-1-yl)cacbonyl)oxy.

“.C(=0)-NR*R3*” cua A® t6t hon 1 aminocacbonyl (hodc cacbamoyl),
(metylamino)cacbonyl, (dimetylamino)cacbonyl, (pyrrolidin-1-yl)cacbonyl, (piperidin-
l—yl)cacboﬁyl, (mocpholin-1-yl)cacbonyl, hodc (piperazin-1-yl)cacbonyl.

“NR3-C(=0)R3>”” cia A’ tdt hon 1a (axetyl)amin, (hydroxyaxetyl)amin,
(tetrahydrofuran-2-cacbonyl)amin, (tetrahydrofuran-3-cacbonyl)amin, 2-
oxopyrrolidin-1-yl, hoac 3-oxomocpholin.

“NR®-C(=0)-OR**” ciia A? 6t hon 13 (metoxycacbonyl)amin,
(metoxycacbonyl)(metyl)amin, hodc (2-oxo)oxazolidin-3-yl.

“.§(=0)2-R*” ciia A} t6t hon 1d metansulfonyl, etylsulfonyl, (pyrrolidin-3-
yDsulfonyl, (piperidin-3-yl)sulfonyl, hodc (piperidin-4-yl)sulfonyl.

“.§(=0),-NR4'R*?” cia A} t6t hon 1a (dimetylamino)sulfonyl, (pyrrolidin-1-
yDsulfonyl, (piperidin-1-yl)sulfonyl, (mocpholin-1-yl)sulfonyl, hodc (piperazin-1-
yDsulfonyl.

“NR®B-S(=0),R*” cia A> 6t hon 13 = metansulfonylamin,
(metansulfonyl)(metyl)amin, 1,1-dioxidoisothiazolidin-2-yl, 1,1-dioxido-1,2,5-
thiadiazinan-2-yl, hodc 3,3-dioxido-1,3,4-oxathiazinan-4-yl.

R4 d@n R* trong A!, A2, va A? dugc lién két mot cach tiry ¥ trong Al, A%, hodc
A3 hoc gitta Al va A2, gifta A! va A3, hodc gitta A% va A3 qua lién két don, -O-, -NR*-
, hodc -S(=0),- dé tao thanh vong. Cac vi du ciia cac vong nhu vay bao gém cac ciu
tric sau day:

Cong thirc héa hoc 8
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R!! duoc lién két mot céch tiy ¥ v6i A!, A2 hodc A3 qua lién két don, -O-, -NR>!-
, hodc -S(=0),- dé tao thanh vong. Céc vi du clia cac vong nhu vay bao gbm cac ciu
truc sau day:
Cong thirc héa hoc 9
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Cong thirc héa hoc 10
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Céc vi du duoc vu tién cia cau tric tong thé ndi trén nhu sau:

Cong thirc héa hoc 11
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Nhu hop chét duoc biéu thi bang cong thirc (I), hop chit c6 mot hodc nhiéu nhém
wu tién hon 13 hop chat wu tién hon, va sy két hop cac nhém wu tién hon ciing tao ra
mot hop chat wu tién.

Céc vi du ctia nhém béao vé thich hop dé bao vé -OH cia R!, R?, va R* nhu dugc
sir dung & ddy bao gdm axetyl, benzoyl, tert-butyldimetylsilyl, tert-butyldiphenylsilyl,
benzyl, 4-metoxybenzyl, 2,4-dimetoxybenzyl, = (metoxy)metyl, hodc  2-
(trimetylsilyl)etoxymetyl va cac chit tuong tu.

Céc vi du cia nhom bao vé thich hop dé bao vé amin NH, alkylamin, va heteroaryl
chira nito cia R! va R* nhu duoc st dung & diy bao gdm tert-butoxycacbonyl,
benzyloxycacbonyl, benzyl, 4-metoxybeﬁzyl, 2, 4-dimetoxybenzyl, trifloroaxetyl, hodc
2-(trimetylsilyl)etoxymetyl va chét twong tu.

Hop chit cta sang ché dugc biéu thi bang Céng thirc (I) ¢6 thé tly v duge tao
thanh mudi duoc dung. Cac vi du vé mudi bao gém mubi v6i axit vd co, nhu axit
clohydric, axit bromhydric, axit hydriodic, axit sunfuric, axit nitric, axit photphoric, axit
cacbonic va céc chét tuong tu; mudi vé6i cac axit hitu co, nhu axit formic, axit axetic,

axit propionic, axit triflo axetic, axit phtalic, axit oxalic, axit malonic, axit succinic, axit
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fumaric, axit maleic, axit lactic, axit malic, axit tartaric, axit xitric, axit benzoic, axit
metanesunfonic, axit etanesunfonic, axit benzenesunfonic, axit p-toluensunfonic, va cac
chét tuong tu; mudi v6i axit amin, nhu lysin, arginin, ornithin, axit glutamic, axit
aspartic, va cac chét tuong tu; mudi véi kim loai kiém, nhu natri, kali, lithi, va cac chét
tuong tu; mudi véi cac kim loai kiém thd, nhu magie canxi, va cac chét tuong tu; mubi
v6i kim loai, nhu nhom, kém, st, va chét tuong tu; mudi véi cac bazo hiru co, nhu 13
metylamin, etylamin, t-octylamin, dietylamin, trimetylamin, trietylamin, etylendiamin,
piperidin, piperazin, pyridin, picolin, etanolamin, dietanolamin, trietanolamin,
xyclohexylamin, dixyclohexylamin, N-metylglucamin, tri(hydroxymetyl) aminmetan,
N,N'-dibenzyletylendiamin, va cic chét tuong tu; cac mubi amoni va mudi tuong tu.

Sang ché ciing bao gdm cac hop chat dugc diéu ché bang cach thay thé mot hoic
nhiéu nguyén ti ctia hop chét dugc biéu thi bing Céng thirc (I) v6i cic ddng vi bén
hoic ddng vi phéng xa.

Sang ché ciing bao gom céc ddng phan 1ap thé, cht triét quang, va tit ca cac dong
phan quang hoc chap nhén dugc ctia hop chét dugc biéu thi bang Cong thirc ().

Céc ddng phan khéc ctia hop chit theo séng ché c6 thé dugc tao ra tiry thude vio
su két hop ctia c4c phan tir thay thé. Sang ché ciing bao gom cac dong phan khic.

Bay gio s€ dugc mo ta quy trinh déc trung dé téng hop hop chét ctia sang ché duoc
biéu thi bang Cong thirc (I).

Hop chat cla sang ché c6 thé duge tdng hop bang quy trinh duge mé ta dudi day.
RL, R2, R3, va R* dugc thé hién trong céac Sy dd phan ting sau diy nhu dugc dinh nghia
theo Cong thue (I). Céac thudc thir hodc dung méi va cac chét twong tu dugc thé hién
trong céc so dd phan tmg chi nhim cac muc dich minh hoa nhu mé ta dudi ddy. Mdi
phén t thay thé ¢6 thé dugc bao vé mét cach tiy y véi nhém bao vé thich hop hoéc
duoc khir theo budce thich hgp (tham khao: PROTECTIVE GROUPS trong ORGANIC
SYNTHESIS, 4TH EDITION, John Wiley & Sons, Inc.). Cac chir viét tat ctia cic phan
tir thay thé, thudc thir, va dung méi duge md ta dudi ddy va trong cc bang nhu sau:
Me: metyl
Et: etyl
Ph: phenyl
Boc: tert-butoxycacbonyl
Cbz: benzyloxycacbonyl

-23-



34943

THF: tetrahydrofuran

DMF: N,N-dimetylformamit

NMP: N-metylpyrrolidon

TFA: axit trifloroaxetic

TBS: tert-butyldimetylsilyl

BINAP: 2,2'-bis(diphenylphosphino)-1,1'-binaptyl

TBDPS: tert-butyldiphenylsilyl

DIPEA: N,N-Diisopropyletylamin

LAH: Liti nhém hydrua _

DMAP: 4-Dimetylaminopyridin

Ac: axetyl

Ms: mesyl

WSC: cacbodiimit tan trong nudc (1-Etyl-3-(3-Pimetylaminopropyl)cacbodiimit)
m-CPBA: m-axit cloroperoxybenzoic

DAST: Dietylaminosunfur triflorua

dba: dibenzylidenaxeton

DIBAL-H: diisobutylaluminium hydrua

dppf: 1,1°-bis(diphenylphosphin)ferrocen

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluronium hexaflorophosphat

1) Su tdng hop hop chitI-e
Cong thirc hdéa hoc 12

NH

gr \Sﬁ\ﬁﬂ%‘- Br 8r Br
-5 NS N7 N
HO A, Bf 4 B A oH | pe
g N s oN \;{’3\ SN
[o P 3 i
i) O O O
ba ¢ {-d L

Hop chiét I-e, ma 1a hop chit da duoc bibt dén, c6 thé duoc téng hop bing quy
trinh bét ky duoc biét dén boi ngudi c6 hiéu biét trung binh trong linh vuc ky thuét; vi
du, quy trinh dé cép trén day.

2) Su tdng hop hop chat I-f tir hop chit I-e
Cong thttic héa hoc 13
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Hop chat I-e dugc phan tmg véi din xudt alkyn dau cudi dugc bidu thi bang cong
thirc R?-C=CH trong dung moi hitu co thich hop (vi du, THF hodc DMF) véi su ¢6 mat
ctia chét xtc tic palladium thich hop (vi dy, tetrakis(triphenylphosphin)palladium), chit
xtc tic ddng thich hop (vi du, ddng iodua (I)) va bazo thich hop (vi du, trietylamino)
tir nhiét 6 0°C t6i nhiét d6 phéan tmg cua dung méi, d& san xuét hop chit I-f.

3) Su tdng hop hop chit I-h tir hop chat I-f
Cong thiric hda hoc 14

R2 R2
FZ =7

R2
N NHZOH /'\lll\\ N/ﬁi/\(R
N
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I-f g ©H I-h

Hop chét I-f duoc phan ;’mg v61 hydroxylamin hodc mudi cia né trong dung mai
hitu co thich hop (vi dy, etanol) vdi su c6 mét hodc Véng mat cta bazo thich hop (vi du,
natri axetat) tir nhiét d6 0°C tGi nhiét d¢ phan tng ctia dung moi. Hop chat hydroxyimin
két quéa dugc phén Ung véi mot axit hodc bazo thich hop (vi dy, bac triflat hodc kali
cacbonat) dé san xuét hop chat I-h.

4) Su tdng hop hop chat I-i tir hop chét I-h
Cong thuc hoa hoc 15

2 R?
N R /[\I]l\ XX
X (X = halogen)
I-h I-i

Hop chit I-h dwoc phan ting v6i chit halogen héa thich hop (vi du, thionyl clorua)
trong dung méi hiru co thich hop (vi du, diclorometan) hodc trong cac diéu kién khong
c6 dung moi & nhiét d tir 0°C dén 140°C, dé san xuét hop chat I-i.

5) Su tdng hop hop chit I-j tir hop chat I
Cong thirc hoa hoc 16
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Khi R!-Y 12 mot din xuAt amin béc hai c6 vong, hop chit I-i dugc phan Gng véi
din xuit amin bac hai c6 vong dugc biéu thi bang cong thirc R'-Y trong dung méi hitu
co thich hop (vi du, THF hoic 1,4-dioxan) hodc dudi cic diéu kién khéng cé dung mbi
v0i su ¢6 mat hoac Véng mit cia mot bazo thich hop (vi duy, trietylamin, kali cacbonat,
hodc natri hydrua) tai nhiét d¢ trong pham vi tir 0°C t61 nhiét d6 phéan Ung ctia dung
mdi, 3 san xuit hop chit I-j. ‘ |

Khi R1-Y 1a mét thudc thir kim loai hiru co chéng han nhu dan xuét axit boric, hop
chit I-i dwgc phan Gng v6i mot thude thir kim loai hitu co duge biéu thi bang cong thirc
RLY chﬁng han nhu dan xuét axit boric, v6i su c6 mit ciia chét xtc tac thich hop (vi du
paladi axetat hodc paladi clorua), véi su c6 mit hodc véng mat cia mot phéi tir thich
hop (vi du, triphenylphosphin, BINAP, hodc dppf), voi su c6 mit hodc véng mit cla
mbt bazo thich hop (vi dy, trietylamin, kali cacbonat, natri hydrua), trong mot dung méi
hitu co thich hop (vi du, THF hoac 1,4-dioxan), tai nhiét d6 trong pham vi tir 0°C t6i
nhiét d6 phan ing clia dung méi, @8 san xuét hop chét I-j.

Hon nita, trong budc ndy, R? ¢6 thé duoc thay ddi boi quy trinh bat ky da dugc
biét dén béi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat véi cdu tric dy kién
ctia hop chét nay. | ’

6) Su tdng hop hop chit I-k tir hop chét I-]
Cong thire héa hoc 17
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Hop chét I-j dugc phan tmg véi mot chit oxy héa thich hop (vi du, Oxon (R) hodc
m-axit cloroperbenzoic) trong mdt dung moéi hitu co thich hop (vi du, diclorometan hogc
nudc) tai nhiét d6 trong pham vi tir 0°C t6i nhiét dd phan tmg ciia dung méi, dé san xuét
hop chit I-k.

7) Su téng hop hop chét Il tir hop chét I-j hodc hop chit I-k
Cong thirc hda hoc 18
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Hop chét I-j hodc hop chét I-k duge phan g véi mot chat halogen héa thich hop
(vi du, N-clorosuccinimit) trong mt dung méi hitu co thich hop (vi du, diclorometan
ho#c 1,2-dicloroetan) tai nhiét o trong pham vi tir 0°C t6i nhiét d6 phan Umg ctia dung
mdi, d& san xuit hop chét I-1. Hon nita, trong budc ndy, R® ¢6 thé duogc chuyén hoéa
thanh mét cAu tric dugc mong mudn theo phwong phap di dugc biét dén béi ngudi c6
hiéu biét trung binh trong linh virc k¥ thust.

Trong trudng hop trong hop chét I-1 & ddy q = 0, phin ing oxy héa cua nguyén tir
Ivu huynh cé thé dugc thuc hién theo sau theo phuong phép da dé cap tai muc 6) ¢ trén.
8) Su tdng hop hop chét I-m tir hop chét I-1 '
Cong thue héa hoc 19

R3
3 X-N R?
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Hop chit I-1 duoc phan tmg v6i mét dan xuit amin duoc biéu thi bang cong thirc
R*-( heteroaryl chira nito vi X)-NH: trong dung méi hitu co thich hop (vi du, NMP,
THF hodc toluen) hodc dudi cac diéu kién khong dung mdi véi sy ¢ mat hodc Véng
mit cia mot bazo thich hop (vi dy, natri hydrua, trietylamin, hodc N,N-diisopropyl-N-
etylamino) tai nhiét d§ trong pham vi tir 0°C t6i nhiét do phan ng cla dung moi, dé
san xuét hop chét I-m

Néu R!, R?, hoic R* ctia hop chét I-m duogc bao vé véi mdt nhém bao vé thich
hop, su khir bdo vé co thé duogc thuc hién béng quy trinh bét ky da duogc biét dén boi
nguoi co hiéu biét trung binh trong linh vyuc k¥ thuat. Vi duy, su khir bdo vé co thé duoc
thuc hién théng qua phan tng cia hop chit nay véi mot chét khir bao vé thich hop (vi
du, TFA hoic hydro clorua d6i v6i nhém bao vé Boc, liti hydroxua d6i véi nhém bao
vé benzoyl, hodc hydro véi sy ¢6 mit ciia Pd/C cho nhém bao vé Cbz) trong mdt dung
moi hitu co thich hop (vi dy, diclorometan, metanol, hodc THF) hodc trong cac diéu
kién khong dung moi tai nhiét dd trong pham vi tir 0°C t6i nhiét 4§ phan ing ctia dung

moi (tham khéo: Green's Protective Groups in Organic Synthesis, tai ban lan thi 4, John
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Wiley & Sons Inc.).

Néu hop chat I-m duogc bao vé véi hai hoic nhiéu cac nhém bao vé, su khit bao vé
¢6 thé dugc thuc hién theo thir ti thich hop phu thude vao cAu trac hop chit I-m.

M&i mét phan g tir 9) dén 13) dwgc mé ta dudi ddy, R!, R%, hodc R* cua hop

chit I-m duoc bao v& mot cach thich hop phu thudc vao cac diéu kién phan ng twong

mg. Sau khi hoan thanh phan tng, su khir bdo vé c6 thé dugc thuc hién bang mét quy
trinh thich hop.
9) Su téng hop hop chat I-n tir hop chat I-m
Cong thuc héa hoc 20

Phin tir thay thé R4

A ,{N,\
-?:;lz or f:'hl — \L H

CH

Phin t& thay thé

Hm t-n

Hop chit I-m trong d6 R* c6 cAu trac amin bac nhat hodc bac hai duge phan ung
v6i mot epoxit di thé mot cach tiy y trong dung méi hitu co thich hop (vi du,
diclorometan, NMP, hodc THF) v6i su ¢ médt hodc Véng mat cia mdt axit thich hgp (vi
du, phirc hop éte dietyl-boron triflorua) hodc mét bazo thich hop (vi du, kali cacbonat
hoic trietylamino) tai nhiét d 0°C t6i nhiét do phan g ctia dung méi, dé san xuat hop
chit I-n.

10) Su tdng hop hop chét I-o tir hgp chat I-m

Cong thirc hda hoc 21
L, J I
SEJLQ R0 R
: bin to thay thé B4

I:khant!rthm the (} ’ + th“a"ﬂtf phan ay ihe

HO™ ngung ty B
T zil\ | o A

NH, hose ”"?’5' hode %

| R 07 "R
l-rm o

Hop chit I-m trong d6 R* ¢6 cAu tric amin bac nhit hodc bac hai dugc phan ung
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v6i axit cacboxylic clorua, cacboxylic anhydrit, hodc axit cacboxylic va chét phan tng
ngung tu trong mdt dung moi hitu co thich hop (vi du, NMP, THF hodc pyridin) voi sy
c6 mit hodc Véng mit cia mot bazo thich hop (vi dy, trietylamin hodc N,N-diisopropyl-
N-etylamino) tai nhiét 46 0°C t6i nhiét 46 phan ung cua dung mai, dé san xuit hop chét
I-o. Trong cong thirc nay, R biéu thi nguyén tir hydro, C1.s alkyl, heteroxyclyl 4 dén 12
phén tir, Cs.12 xycloalkyl, Cs.10 aryl, heteroaryl 5 dén 10 phan tir, (heteroxyclyl 4 dén 12
phan tir)Ci3 alkyl, (Cs.12 xycloalkyl)Ci.3 alkyl, (Ces-10 aryl)Ci3 alkyl, hodc (heteroaryl 5
dén 10 phan t&r)C13 alkyl.

11) Sy tong hop hop chét I-p tir hop chét I-m

Cong thirc hoa hoc 22

\ . Q0 phin tir thay thé R
phin tr thay thé R* :

NH, boic %zﬂ hodc G:éﬁ |
R g R
l-m ‘ Ip

Hop chit I-m trong d6 R* c6 cAu triic amin bac nhét hoic bac hai dugc phan tng
v6i axit sunfonic clorua trong mdt dung méi hiru co thich hop (vi du, NMP, THF, hodc
pyridin) voi sy c6 mat hoac Véng mit ciia mot bazo thich hop (vi du, trietylamin hodc
N,N-diisopropyl-N-etylamino) tai nhiét d§ 0°C tdi nhi€t d phan ing cta dung méi, dé
san xuét hop chét I-p. Trong cong thirc nay, R bidu thi C1.g alkyl, heteroxyclyl 4 dén 12
phén tr, Cs.12 xycloalkyl, Ce.10 aryl, heteroaryl 5 dén 10 phan ti, (heteroxyclyl 4 dén 12
phan tir)Ci3 alkyl, (Cs.12 xycloalkyl)Ci.3 alkyl, (Ce-10 aryl)Ci-3 alkyl, hodc (heteroaryl 5
dén 10 phén tir)C1.3 alkyl.

12) Su tdng hop hop chét I-q tir hgp chit I-m
Cong thire hoa hoc 23
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O

; ; J\ ‘ hin t& thay thé R?
phan tit thay thé R4 R® "R® phan fu thay

s T A
_T. » }A }\ chat khir axit HN Rb hoic N

R R2

l-m l-g

Hop chét I-m trong d6 R* c6 c4u triic amin bac nhat hoic béc hai dugc phan img
véi xeton hodc andéhit duge thé mot cach tuy y va mot chét khtr thich hop (vi du, natri
triaxetoxyborohydrit hodc natri xyanoborohydrit) trong mot dung moi hiru co thich hop
(vi du, NMP ho#c metanol) vdi sy cé mat hodc Véng mat cia mot axit thich hop (vi dy,
axit axetic) tai nhiét 6 phong t6i nhiét d6 phan tng cta dung méi, dé sin xuit hop chit
I-q. Trong cong thitc nay, R? va RP tao thanh -CHR?®R® cling v6i -CH ma R? va R® duge
lién két. Toan bd -CHR?R® bidu thi Cis alkyl, heteroxyclyl 4 dén 12 phan tir, Cs-12
xycloalkyl, (heteroxyclyl 4 dén 12 phan tir)Ci.3 alkyl, (Cs-12 xycloalkyl)Ci.3 alkyl, (Cs.
10 aryl)C1.3 alkyl, hodc (heteroaryl 5 dén 10 phén tir)Ci.3 alkyl.

13) Su tdng hop hop chét I-r tir hop chat I-m

Cong thirc hoa hoc 24
phén ti thay thé R4 phén ti thay thé R4
R-X
’-IE;* hodc ‘ANA — ;g;’ hoic A]?}‘
2 H (X = Nhém réi) "R R
m | lr

Hop chét I-m trong d6 R* ¢6 c4u tric amin bac nhat hozfic bac hai dugc phan ung
v6i hop chét c6 nhém di ra (vi du, nguyén tir halogen hoic nhém sunfonyloxy) trong
mot dung moi hitu co thich hgp (vi dy, NMP, THF, hodc pyridin) v6i sy ¢6 mat hodc
véng mit cia mot bazo thich hop (vi du, trietylamin hodc N,N-diisopropyl-N-
etylamino) tai nhiét d6 0°C t6i nhiét @ phan tng ctia dung méi, dé san xuét hop chat I-
r. Trong cong thic nay, R biéu thi Cis alkyl, heteroxyclyl 4 dén 12 phén tir, Cs.12
xycloalkyl, (heteroxyclyl 4 dén 12 phén tir) C13 alkyl, (Cs.12 xycloalkyl)C1.3 alkyl, (Cs-
10 aryl)C1.3 alkyl, hoic (heteroaryl 5 dén 10 phén tir)Ci.3 alkyl.
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14) Su téng hop hop chit I-s tir hop chat I-m

Cong thure hda hoc 25
chdt nhin Michael
R phin t& thay thé K¢
: ; R ~ewe
phin ti thay thé R+ L %
Rb ;E- R AN}\
T hode ANA\ - B i & G
NH, , » ofc R R
H {EWG = -COOR, -CNeic.) . RY
I-m ks

Hop chét I-m trong &6 R* c6 c4u triic amin bac nhat hoic bic hai dwgc phan tng
vé6i hop chét ¢6 cAu tric ctia chit nhan Michael trong mét dung méi hitu co thich hop
(vi du, metanol, THF) tai nhiét d6 0°C t6i nhiét d§ phan ing cua dung moi, dé san xuit
hop chét I-s. Trong cong thirc, R?, RP, va R® tao thanh -CR?RP-CHR®- ciing v6i chu tric
-C-CH- ma R?, R®, va R°® duoc lién két. Toan bd -CR*RP-CHR®- biéu thi Cis alkyl,
’heteroxyclyl 4 dén 12 phan tir, Cs.12 xycloalkyl, (heteroxyclyl 4 dén 12 phan to)Cis
alkyl, (Cs.12 xycloalkyl)C1.3 alkyl, (Ce-10 aryl)Cr.3 alkyl, hoic (heteroaryl 5 dén 10 phan
t¥)C1.3 alkyl.

Hop chat cua sang ché boc 16 hoat tinh irc ché CDK4/6 va do d6 hitu ich di véi
viéc ngan chin hodc didu tri bénh tat két hop véi CDK4/6. Cu thé, hop chit hitu ich d6i
v6i diéu tri viém khép dang thép, chimg xo cung dong mach, xo phéi, nhdi mau nio,
hodac ung thu va bao vé tuy xuong. Dac biét, hop chét nay hiéu qua dbi véi didu tri viém
khép dang thip hoic ung thu va bao vé tity xuong.

Hop chét cua sang ché nay bdc 10 tdt hhét tinh chon loc ddi véi hoat tinh Gc ché
CDK4/6 so vé6i hoat tinh trc ché khéng kinaza phu thudc cyclin khéc, nhu 1a hoat tinh
trc ché CDK2. Su chon loc nhur vay cta hop chét duge dy tinh s& 1am giam sy biéu hién
ddc tinh gen vi sw trc ché CDK2 ciing lién quan dén nhan ban DNA. Tét hon 1a hop chat
cua sang ché tic ché mét cach chon loc CDK4 hon 1a CDK2.

Thanh phan hoat tinh ctia sang ché ¢6 thé dugc tao ra & bit ky dang ché pham nao,
nhu 1a dang ran, dang ban rén hoic dang long, va cac dang twong tu. Thanh phﬁn hoat
tinh ¢6 thé dugc tao ra & bét ky dang bao ché nao, nhu dang uéng hodc dang tiém truyén
(vi du nhu tiém thuéc, thude qua da, thudc nhdé mit, thudc dan, thude xit miii, hoic

thudc hit, va cac chét tuong tu).
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Thudc chira thanh phin hoat tinh cta séng ché duogc san xuét véi cht phu gia
th6ng thuong dugc ding dé pha ché thubc. Vi du vé chét phu gia cho thudc dang rin
bao gém cac ta duogc, nhu lactoza, sucroza, duong gluco, bot ngd, tinh bot khoai ty,
xenlulozo tinh thé, anhydrit silicic nhe, silicat nhom téng hop, magié€ aluminometa silic,
canxi hydro photphat, va chit trong tu; céc chit két dinh, nhu xenlulozo tinh thé,
cacboxymetyl xenlulozo, hydroxypropyl xenlulozo, xenlulozo cacboxymetyl natri,
poly (vinylpyrolidon), va céc chét tuong tu; cac chit 1am tan, nhu tinh bot, natri
cacboxymetyl xenlulozo, canxi cacboxymetyl xenlulozo, croscarmellose natri, natri
cacboxymetyl tinh bdt, va cac chét twong t; cic chét bdi tron nhu axit talc stearic, va
céc chat tuong tw; cic chit phu nhu hydroxymetyl propyl xenlulozo, hydroxypropyl
metyl xenlulozo phtalat, etyl xenlulozo, va cac chét tuong tu; va cac chit mau. Vi du
vé chét phu gia cho thudc dang ban rin bao gdm cic bazo, nhu vaselin trang, va cac
chit tuong tu. Vi du vé chit phu gia cho céc thudc dang 1ong bao gdm cac dung méi,
nhu etanol, va cac chét tuong tu; cac chit 1am tan, nhu etanol, va cac chét tuong tu; cac
chét bao quan, nhu cac éte axit paraoxybenzoic va céc chét tuong tu; cac chét ding
trwong, nhu duong gluco, va céc chét tuong tu; cac chit dém, nhu axit xitric, va céc
chit tuong tyr; cic chét chéng oxy hod, nhu axit L-ascorbic, va cac chat tu:ong tu; cac
chét tao phuc, chéng han nhu EDTA, va tuong tu; cac chét ngung tu va chét nhii hoa,
ching han nhu polysorbate 80, va céc chét twong tr; va nhitng chit trong tu.

Liéu lugng cua cac thanh phin hoat tinh cla sing ché thudng khoang tir 1 dén
1000 mg/ngay. Thanh phan hoat tinh‘ thudng dugc 4p dung mot dén ba 14n mot ngay.
Vi du thyc hién sing ché

Séang ché s& dugc mo ta ngay bay gid béng céc Vi du cu thé. Tuy nhién, cac vi du
‘nay khéng nén duogc hiéu dé gisi han séng ché.

CAu tric cta hop chit méi duoc tach ra dugce xac dinh béi 'H-NMR va/hodc tric
khéi phé st dung thiét bi mach bdn cuc don dugc trang bi nguén phun dién tir va céc
phuong phap phén tich thich hop khac.

Déi véi quang phé 'H-NMR (400 MHz, DMSO-ds, CD30D, hoac CDCls), d6 dich

“chuyén héa hoc (8: ppm) va héng s6 ghép cip (J: Hz) dugc minh hoa. Céc chit viét tit
biéu thi nhu sau: s=miii don, d=miii d6i, t=mfii ba, ¢=mii bén, brs=miii don rong, va
m=miii da. i v6i cac két qua cua tric khéi phd, cic gid tri quan sat duge, (M+H)™,

twong tmg v6i khéi lugng phén tir (M) ctia cdc hop chét véi proton (H") dugc minh hoa.
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Vi du tham khao 1
Su tdng hop 5-bromo-2-(metylthio)pyrimidin-4-axit cacboxylic

Cong thuc 26
N7 Br
\S/&N/ OH
0]

Axit mucobromic (300g, 1,16 mol) d3 dugc thém vao dung dich & thé nudc (2,5L)
cta sunfat 2-metyl-2-pseudothioure (324 g, 1,16 mol) & nhiét 46 phong. Két qua ngung
tu dugc 1am lanh t&i nhiét @6 0°C vdi viéce khuéy. Trietylamin (486 mL, 3,49 mol) dugc
thém vao tung giot trong hon bdn gio. HOn hop phan tmg thu vé duoc khudy qua dém,
va sy hoan thanh phan tmg da dwoc theo ddi bang silica gel TLC. Sau dé, hdn hop phan
ung dugc axit hda véi axit clohydric c6 dac (khoang 250 mL). ChAt rin mau vang téng
hop duogc thu thap bang cach loc va rira sach hai 14n véi nude (500 mL) va sau d6 hai
13n véi éte dietyl (500 mL). Chét rén dwoc siy kho duéi 4p suét giam dé tao ra hop chit
tidu dé (160 g, hidu sudt: 55%).

Vi du tham khao 2
Su tdng hop metyl 5-bromo-2-metylthiopyrimidin-4-cacboxylat

N Br
|
\S)\N/ ONQ
0]

Dung dich 5-bromo-2- (metylthio) pyrimidin-4-axit cacboxylic (110 g, 0,44 mol)

Cong thl’rc 27

trong metanol (1,1 L) duoc 1am mat téi 0°C véi viée khuéy‘ Thionyl clorua (50 ml, 0,66
mol) dugc thém ting giot vao dung dich. Dung dich nay dugc gia nhi€t tir tir va phan
‘img duoc tién hanh trong diéu kién chay ngugc dong véi viéc lam néng khoang bdn gio.
Su hoan thanh phéan (mg d3 dugc theo ddi boi LC/MS va TLC va dung dich ndy dugc
]am mat dén nhiét d6 phong. Céc chit d& bay hoi da dugc chung cat dudi 4p sudt giam,
va chit con du dugc hoa tan trong etyl axetat (1 L). Dung dich nay dugc rira ba 14n véi
dung dich natri cacbonat 10% (200 ml) va hai 1an v6i nuée mudi bio hoa (200 mL).
Pha hitu co thu dugc duoc séy kho trén magie sunfat khan. Chét rén nay duogc loc ra, va

chét loc ra sau d6 duoc cb dic dudi ap sut giam. San phém thé thu v& duoc tinh ché
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bing phép séc ky cot silica gel dé tao ra hop chat tiéu d& (88 g, hiéu suit: 75%).

Vi du tham khéo 3

Sy tdng hop hdn hop ctia 5-bromo-2-metylthiopyrimidin-4-cacbaldehit va (5-bromo-2-
metylthiopyrimidin-4-yl)metoxymetanol

Cong thuc 28
N Br N Br
| |
\S/kN/ | \S/I\N/ (ONg
0] OH

Dung dich ctia metyl 5-bromo-2-metylsunfanylopyrimidin-4-cacboxylat (25 g, 95
mmol) trong THF (375mL) dugc 1am lanh dén -78°C va dugc khudy trong méi truong
nito. PIBAL-H (84 mL, 143 mmol, 1,7M trong toluen) d4 dugc thém vao dung dich
timg giot. Hon hop phén tmg duge khudy & -78°C khoang 4 git. Sw hoan thanh phan
ung da dugc theo doi béi TLC va phan tmg da dugce 1am ngudi bang cach viéc thém vao
ting giot metanol & -78°C. Hon hop phin tng duge Iphe'p ]am 4m tir tir dén 0°C. Dung
dich nay dugc pha lodng vdi etyl axetat va dugc loc qua tam Xelit dudi ap sudt giam.
Chét loc ra rdi dugc rira hai 14n véi dung dich mudi bio hoa (200 mL). Pha hitu co thu
duoc duoc séy kho trén magie sunfat khan, va chit rin nay duogc loc ra. Chét loc ra dugc
cb dic dé tao ra mot hdn hop cla cac hop chit tiéu d& (25 g, san phdm thd). San pham
thé nay duoc st dung cho phéan tng tiép theo ma khong can tinh ché thém.

Vi du tham khao 4
Sy tdng hop tert-butyl 4-(6-nitopyridin-3-yl)piperazin-1-cacboxylat
Cong thuc 29

Hén hop ctia 5-Bromo-2-nitopyridin (203 g, 1,37 mol), piperazin (153 g, 1,77 mol),
tetrabutylamoni iodua (25,2 g, 0,068 mol) va kali cacbonat (207 g, 1,5 mol) trong
dimetyl sulfoxit (2,6 L) dugc khudy & 80°C qua dém. H8n hop phan tng dugc 1am mat
dén nhiét d6 phong, va dugc d vao nude (7 L). Chit rin thu dugc bang cach loc. Chit
rin nay dugc rira vdi diclorometan (1 L, 2 lén), va duoc séy khd. Chét loc ra dugc chiét

xut véi cloroform (2 L, 7 14n). Pha hitu co di chiét xuit duoc rira véi nude (2 L) va
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sau d6 v6i dung dich nuéc mudi bdo hoa (2 L), tiép theo c6 dic dudi ap sudt giam dé
tao thanh chét rdn. C4c san phém chét rén duogc két hop lai va dugc st dung cho phan
tmg tiép theo ma khong cin tinh ché thém.

Chét rén (490 g) dugc hoa tan trong THF (2 L) va nuée (500 mL). Natri hydro
cacbonat (119 g, 1,42 mol) dugc thém vao dung dich. Di-tert-butyl dicacboxylat (262g,
1,2 mol) dugc thém vao thé huyén pht va hdn hop phan tng dugc khudy & nhiét d6
phong khoang 3 gid. Hon hop phén mg dwoc c¢b dic dudi ap suét giam. Chét con du
duoc pha lodng véi nuée (1 L), va pha dung dich dugc chiét xuat véi diclorometan (1
L, 3 14n). Céc pha hitu co di chiét xuét dugc két hop va dugc rira bang nuée (1 L). Pha
dung dich dugc chiét xuét véi diclorometan (300 mL). Cac pha hitu co d3 chiét xuét
duoc két hop va dugc séy kho trén magie sunfat khan. Chét rén dugc loc ra, va chit loc
ra dugc c¢d dic dudi 4p sudt giam. Chét rin thu duoc dugc két tia trong etyl axetat (2
L), dugc 1am nong dén 60°C va duoc tach ra béng cach loc & 60°C. Chét rin nay theo
d6 duge sdy kho dudi ap suét gidm dé tao ra hop chét tiéu dé (191 g, hidu sut: 62%).

APCI-MS (M+H)" 309,1, C14H20N404= 308,15

'H-NMR & (400 MHz, CDCls): 8,16 (d,J=9 Hz,1H), 8,11 (d,J=3 Hz,1H), 7,19
(dd,J=9,3 Hz,1H), 3,64-3,61 (m,4H), 3,45-3,42 (m,4H), 1,47 (s,9H). |
Vi du tham khao 5
Su téng hop tert-butyl 4-(6-aminpyridin-3-yl)piperazin-1-cacboxylat
Cong thtrc 30

Tert-butyl 4-(6-nitropyridin-3-yl)piperazin-1-cacboxylat (83 g, 269 mmol) da
dugc diéu ché trong Vi du tham khao 4 dugc hoa tan trong metanol (1,3 L) trong Parr
Shaker va Raney nickel (15 g, 50% thé huyén phu trong nudc) dugc thém vao dung
dich. Hon hop phan tmg dugc khudy trong méi trudng hydro (50 psi) trong nim gio.
Hoén hop phan tng dugc dua qua tAm Xelit dé loc ra chat ran. Chét loc ra dugc co dic
dudi 4p sudt giam. Chét rén thu duoc dugc két tia trong dietyl éte (120 mL), va thé
huyén phi ndy dugc khudy trong bdn giyr. Heptan dugc thém vao, va thé huyén phit ndy

duoc 1am lanh & 0°C trong 45 phut. Chét rén da thu dwoc bang céach loc, va siy kho
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dudi 4p suét giam dé tao ra hop chét tiéu d& (62,5 g, hiéu suit 83%).

ESI-MS (M+H)* 279, C14H22N4O2= 278,17

Céc chat trung gian A-1 t6i A-5 dugc thé hién dudi ddy di dugc tong hop theo cic
quy trinh dwgc mé ta & Vi du tham khao 4 va 5 sit dung cac din xuét halopyridin va
amin twong tng véi su bao vé va khir bao vé thich hop khi can thiét.

Cong thic 31

NH,

N\ N\ N\ N\ N
I/

N

5 EJ E] O
Boc | TBSO._

A-1 A-2 A-3 A4 A5
Vi du tham khao 6
Su tdng hop 6-aminpyridin-3-cacbaldehit
Cong thic 32
Ny_-NH,
oM

6-aminpyridin-3-cacbonitril (1,9 g, 16 mmol) dugc hoa tan trong THF (160 ml).
Dung dich dugc 1am lanh dén -78°C véi viéc khudy. Diisobutylaluminium hydrua
(106,5 mL, dung dich toluen 1,5M) dugc thém tirng giot vao dung dich ¢ -78°C. Dung
dich dugc cho phép 1am 4m téi 20°C véi viée khudy va sau d6 khudy thém trong hai
gitr. Phan Gmg d4 dwoc 1am ngudi bang cach thém nudéce bing d4 (100 mL). Dung dich
dugc chiét xuat ba 1an véi diclorometan (50 mL). Céc pha hitu co da chiét xuét dugc
két hop, dugc rira mot 14n vé6i nuée mudi (100 mL), va séy kho trén natri sunfat khan.
Chét rén nay dugc loc ra, va chét loc ra dugc c6 dic dudi ap sudt giam. Chét con du
duoc tinh ché bang phép sic ky cot silica gel dé tao ra san phim thd ciia hop chit tiéu
dé (1,7 g). San phim thd dugc st dung cho phan ting tiép theo ma khéng can tinh ché
thém.

Vi du tham khao 7
Su téng hop tert-butyl 4-[(6-aminpyridin-3-yl)metyl]piperazin-1-cacboxylat
Cong thire 33
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>Loj\N/\| N NH,

San phdm thé (1,7 g, 13,9 mmol) ctia 6-aminpyridin-3-cacbaldehit dugc tong hop
trong Vi du tham khéo 6 va tert-butylpiperazin-1-cacboxylat (3,2 g, 17,2 mmol) dugc
hoa tan trong diclorometan (50 mL). Dung dich nay duoc khudy & nhiét d@ phong trong
tam gid. Natri triaxetoxyborohydrua (8,84 g, 40,9 mmol) duoc thém vao dung dich phan
mg, va hdn hop phan tmg dwoc khuiy & nhiét d6 phong trong hai gid. Quy trinh phén
tmg dugc theo dbi béi LC/MS. Sau khi hoan thanh phan (ng, phan tng di dugc lam
ngudi bang cach thém dung dich natri cacbonat bdo hoa (50 mL). Dung dich dugc chiét
xuét ba 14n véi etyl axetat (50 mL). C4c pha hitu co dd chiét xuat dwoc két hop, duoc
rira mot 14n véi nude mudi (100 mL), va dugc sdy kho trén natri sunfat khan. Chét rén
duoc loc ra, va sau d6 chit loc ra duoc ¢ dic dudi ap sut giam. Chét con du duoc tinh
ché bing phép sic ky cot silica gel dé tao ra hop chat tiéu dé tho (3,3 g, hiéu suit: 81%).
Vi du tham khao 8
Su téng hop 1-(2-((tert-butyldiphenylsilyl)oxy)etyl)-4-((6-cloropyridin-3-
yl)metylpiperazin
Cong thuc 34

TBDPSO\/\N N\ Cl
T

DMEF (33,3 mL) dugc thém vao hdn hop cia 2-cloro-5-(clorometyl)pyridin (1,62
g, 10 mmol), 1-(2-((tert-butyldiphenylsilyl)oxy)etyl)piperazin (3,87 g, 10,5 mmol), kali
cacbonat (4,15 g, 30 mmol) va natri iodua (150 mg, 1,0 mmol). Dung dich nay dugc
khudy tai 60°C trong hai tiéng. Nudc dugc thém vao dung dich. Dung dich ndy dugc
chiét xuét hai 1an véi etyl axetat (80 mL). C4c pha hitu co da chiét xuit dugc siy kho
qua natri sunfat khan. Chét rin dugc loc ra, va chét loc ra dugc co dic. Chét con du
duoc tinh ché bang phép sic ky cot silica gel dé tao ra hop chit tiéu dé (3,26 g, hiéu
suét: 66%).
Vi du tham khao 9
Su tong hop 5-((4-(2-((tert-butyldiphenylsilyl)oxy)etyl)piperazin-l-yl)metyl)pyridin-
2-amin

Cong thuc 35
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TBDPSO\/\N/\ \)/\Nj/NHZ
N

Toluen (33 mL) dwgc thém vao hén hop cua  1-(2-((tert-
butyldiphenylsilyl)oxy)etyl)-4-((6-cloropyridin-3-yl)metylpiperazin (3,26 g, 6,6 mmol)
duoc téng hop trong Vi du tham khéo 8, benzophenonimin (1,33 mL, 7,92 mmol),
tris(dibenzylidenaxeton)dipalladi(0) (302 mg, 0,33 mmol), BINAP (411 mg, 0,66
mmol) va natri tert-butoxit (1,27 g, 13,2 mmol). Hén hop phan tmg duoc khudy qua
dém trong méi trudng nito & 120°C. Hén hop phan tmg dugc lam mat dén nhiét o
phong va dugc loc qua tAm Xelit. TAm Xelit duogc rira véi etyl axtat (80 mL). Chét loc
ra dugc rira voi nude va rira thém véi nude mubi bdo hoa. Pha hitu co dugc séy kho
trén natri sunfat khan. Chat rin duoc loc ra, va chét loc ra dugc cb dic. Chét con du
duoc hoa tan trong THF (66 mL), va dung dich axit citric & thé nuée (16 mL, 2 mol/L)
dugc thém vao dung dich. Dung dich nay duoc khuiy qua dém & nhiét &6 phong. Dung
dich dugc loc qua cdt chira dﬁy nhya trao ddi ion duong manh (SCX) dé hép thu san
phém muc tiéu. Nhura nay dugc rira véi metanol. Amoniac (2 mol/L, dung dich metanol)
duogc loc qua cot dé giai hép phu san phém muc ti€u. Nudc giai hép duoc co dic dé tao
ra hop chét tiéu d& (1,17 g, hiéu suat: 37%).

Céc chét trung gian B-1 téi B-12 dugc thé hién duéi day dugc tdng hop theo mot
~ hodc két hop céac quy trinh trong Vi du tham khéo 6 va 7 hodc cac quy trinh trong Vi du

tham khao 8 va 9 sir dung céc din xuét andéhit, cic din xuat alkyl halogenua, va cic

NH,
N
I/

din xuat amin twong ing véi su bdo vé va khit bao vé thich hop khi can thiét.

Cong thirc 36

R :

N N (\N (\N
BocN\) /N /N /N /N\)\ /N\)-.,,/
B-1 B-2 B-3 B4 B-5 B-6

NH, NH, NH, NH,

N™™ N N N

P P L P

TBDPSO/\/N\) TBDPSO TBDPSO/\/N\) \/N\) TBDPSO

B-8 B-9 B-10 B-11 B-12

Vi du tham khao 10
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Su tdng hop tert-butyl 4-(6-nitropyridin-3-yl)-3-oxopiperazin-1-cacboxylat
Cong thuce 37

Véi su tham khdo quy trinh dwgc boc 16 trong WO2012/031004, 2-nito-5-
brompyridin (1,01 g, 5 mmol), tert-butyl 2-oxo-4-piperazincacboxylat (1 g, 5 mmol va
cesi cacbonat (3,26 g, 10 mmol) da dugc két tua trong 1,4-dioxan. Khi nito dugc lam
nbi bot trong thé huyén phu trong 30 phiit. Xantphos (246 mg, 0,43 mmol) va
tris(dibenzylidenaxeton)dipalladi (229 mg, 0,25 mmol) dugc thém vao thé huyén phu
va hdn hop phan tng dwoc khudy trong diéu kién chay ngugc dong khoang hai gid. Hon
hop phan tng dugc 1am mat dén nhiét 6 phong. Nuéc va etyl axetat duge thém vao
hdn hop. Dung dich nay duoc loc qua tdm Xelit. Pha hitu co duoc tich ra tir chét loc ra.
Pha dung dich dugc chiét xuét véi etyl axetat. C4c pha hiru co da chiét suit dugc két
hop va séy kho trén natri sunfat khan. Chét rdn duoc loc ra, va chit loc ra dwgc cb dic
dudi ap sudt giam. Chét con du dugc tinh ché bang phép sic ky cot silica gel dé tao ra
hop chét tiéu dé (1,08 g, hi¢u suit: 67%).

'H-NMR(CDCl3) &: 8,67 (1H,d,J=2,4 Hz), 8,32 (1H,dJ=8,8 Hz), 8,15
(1H,dd,J=8,8, 2,4 Hz), 4,33 (2H,s), 3,93-3,83 (4H,m), 1,51 (9H,s).

Vi du tham khao 11
Sy tong hop tert-butyl 4-(6-aminpyridin-3-yl)-3-oxopiperazin-1-cacboxylat
Cong thie 38

Hop chét (1,08 g, 3,34 mmol) dugc tao ra trong Vi du tham khao 10 dugc hoa tan
trong etanol (45 ml) va THF (22 mL). Palladi trén cacbon (108 mg) dugc thém vao dung
dich. Hén hop phén tng dl-IQ’C khudy trong méi truong hydro khoang 24 gio. Hon hop
phan g dugc loc qua tAm Xelit. Chét loc ra dugc c6 dic dudi ap suét giam. Chét con
du dugc tinh ché bang phép sic ky cot silica gel dé tao ra hop chit tidu dé (0,928 g, hidu
suit: 95%).
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'TH-NMR (CDCls) &: 7,99 (1H,d,J=2,4 Hz), 7,38 (1H,dd,J=8,8, 2,4 Hz), 6,53
(1H,d,J=8,8 Hz), 4,50 (2H,brs), 4,24 (2H,s), 3,78 (2H,t,J=5,1 Hz), 3,67 (2H,t,J=5,4 Hz),
1,5 (9H,s).

Céc chét trung gian C-1 t&i C-6 duoc thé hién duéi day dugc téng hop theo cic
quy trinh trong céc Vi du tham khao 13 va 14 st dung céc dén xuét halopyridin va amin
tuong g véi su bao vé va khir bao vé thich hop khi can thiét.

Cong thuc 39

TB;CTJU*@

C-1 C-2 C-3 C-4 C-5 C-6
Vi du tham khao 12

BocN

Su tong hop tert-butyl trans-3-floro-4-((6-nitropyridin-3-yl)oxy)piperidin-1-cacboxylat

Cong thire 40
BOC"O:F /ENj/NOZ
0" NF

Natri hydrua (48 mg, 1,2 mmol) dwgc két tiia trong THF (2 mL). Dung dich cua
tert-butyl trans-3-floro-4-hydroxypiperidin-1-cacboxylat (263 mg, 1,2 mmol) trong
THF (2 mL) dugc thém vio va hdn hop phan ting duge khudy tai nhiét d6 phong trong
mot gio. Dung dich cta 5-floro-2-nitropyridin (142 mg, 1,0 mmol) trong THF (1 mL)
duge thém vao thé huyén phu tai nhiét o phong va hon hop phéan tng dugc khudy qua
~ dém & nhiét 46 phong. Phan tng dugc theo ddi béi LC/MS. Sau khi hoan thanh phan
{ng, phan @ng dugc 1am ngudi bang cach thém nudc vao (10 mL). Dung dich dugc
chiét xuét ba 14n véi etyl axetat (10 mL). Céc pha hitu co di chiét xut dugc két hop
v6i nhau, dugc rira véi nude mubi bio hoa, va séy kho trén natri sunfat khan. Chat rin
duoc loc ra, va chit locj ra dugc c6 dac dudi ap suét giam. Chét con du duoc tinh ché
bang phép séc ky cot silica gel dé tao ra hop chat tiéu dé (310 mg, higu suat: 91%).

Vi du tham khao 13
Sy tong hop tert-butyl trans-4-((6-aminpyriddin-3-yl)oxy)-3-floropiperidin-1-
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Cong thuc 41

Tert-butyl trans-3-floro-4-((6-nitropyridin-3-yl)oxy)piperidin-1-cacboxylat (310
mg, 0,908 mmol) dugc tao ra trong Vi du tham khao 12 dugc hoa tan trong THF (9 mL)
va metanol (9 mL). Amoni clorua (486 mg, 9,08 mmol) va bot kém (594 mg, 9,08
mmol) duge thém vao dung dich va hdn hop phan ting dugc khuiy & nhiét do phong
trong mot gid. Hon hop phan ing dugc loc qua tAm Xelit. Chéat loc ra dugc c6 dic dudi
ap suit giam. Dung dich natri hydro cacbonat bdo hoa (30 mL) dugc thém vao chét con
du. Pha dung dich duogc chiét xuit hai 1an bang diclorometan (30 mL). C4c pha hitu co
da chiét xuét duoc két hop va dugce séy kho trén natri sunfat khan. Chét rin duoc loc ra,
va chét loc ra duoc ¢d dic dudi 4p sudt giam dé tao thanh sin phim thé ctia hop chat
tiéu dé. San phdm thd nay dwogc sit dung cho phan ung tiép theo ma khong can tinh ché
thém.

Céc chat trung gian D-1 t&i D-3 dwoc thé hién dudi ddy dugce tong hop theo céc
quy trinh dugc md ta trong cac Vi du tham khdo 15 va 16 su dung cac chat din xuit

halopyridin va c4c din xuAt rugu tuong tng véi sy bao vé hodc khir bao vé thich hop

NH, NH, NH,
N N N
SR P
o 0 0
Bocr\o/ BOCO Bocl\o

D-1 D-2 D-3

khi cén thiét.
Cong thuc 42

Vi du tham khao 14
Su tdng hop tert-butyl 4-(6-cloropyridazin-3-yl)piperazin-1-cacboxylat
Cong thuc 43
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3,6-dicloropyridazin (5,01 g, 33,6 mmol) va tert-butyl piperazin-1-cacboxylat
(6,88 g, 37,0 mmol) dugc hoa tan trong DMF (50 mL). Trietylamin (11,7 mL, 50,4
mmol) dugc thém vao dung dich. Hon hop thu dugce duge khuéy qua dém & nhiét do
80°C. Hdn hop phén tmg dugc 1am mét dén nhiét d6 phong va nuée duge thém vao.
Dung dich nay dugc chiét xut ba 14n v6i dung mébi hén hop ty 1& 95:5 (50 mL) cla
diclorometan va metanol. Pha hitu co d3 két hop dwoc siy khod qua magié sunfat khan,
Chét ran duoc loc ra, va chét loc ra dugc c6 dic dudi ap sut giam. San phém thd duogc
rira véi éte dietyl dé tao thanh hop chét tiéu d& (7 g, hiéu suat: 70%).
Vi du tham khao 15
Su téng hop tert-butyl 4-(6-((diphenylmetylen)amino)pyridazin-3-yl)piperazin-1-
cacboxylat
Cong thuc 44

Tert-butyl 4-(6-cloropyridazin-3-yl)piperazin-1-cacboxylat (59,8 mg, 0,20 mmol)
duoc tao ra trong Vi du tham khao 17, benzophenon imin (43,5 mg, 0,24 mmol),
tri(dibenzylidenoaxeton)dipalladium (9,2 mg, 0,01 mmol), BINAP (12,5 mg, 0,020
mmol), va xési cacbonat (130,3 mg, 0,4 mmol) dugce két tua trong toluen (1 mL). Hon
hop phén tmg dugc khudy qua dém & nhiét d6 100°C. Hon hop phéan tmg thu dugc duge
1am lanh dén nhiét d6 phong va dugc loc qua tAm Xelit. T4m Xelit dugc rira bang etyl
axetat. Chét loc ra roi dugc rira véi dung dich mudi bio hoa, 1am khé trén magié sunfat
khan. Chét rén duoc loc ra, chét loc ra r6i duoc c6 dic dudi ap sudt giam. Du lugng
duge tinh ché bang phép sic ky cot gel silica dé san xuat hop chit tiéu dé (67 mg, 76%).
Vi du tham khao 16
Su tdng hop tert-butyl 4-(6-aminpyridazin-3-yl)piperazin-1-cacboxylat
Cong thuc 45
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Tert-butyl 4-(6-((diphenylmetylen)amino)pyridazin-3-yl)piperazin-1-cacboxylat
(67 mg, 0,151 mmol) dugc tao ra theo Vi du tham khdo 15 da duogc hoa tan trong THF
(0,76 mL). Dung dich axit citric 16ng (0,378 mL, 0,755 mmol, 2 mol/L) duoc thém vao
dung dich. H3n hop thu dwgc dugc khudy & nhiét d6 phong qua dém. Dung dich nay
duoc trung hoa bang dung dich natri hydro cacbonat bdo hoa (5 mL), va pha dung dich
dugc chiét xuét hai 1An véi etyl axetat (5 mL). Céc pha hitu da chiét xudt dugc két hop
v6i nhau va dugc séy khé trén magie sunfat khan. Chét rin duge loc ra, va chit loc ra
duoce ¢ dic dudi 4p suit giam. San phim thé dugc rira véi tert-butyl metyl éte (5 mL)
8 tao ra hop chét tiéu @& (30 mg, hiéu suit: 71%).

Céc chét trung gian E-1 va E-2 thé hién duéi day dugc téng hop theo mét hodc
két hop cac quy trinh duge mé ta trong cic Vi du tham khao 17 t6i 19 sir dung cac din

xuat haloheteroaryl va cic dan xuét amin tuong tmg vdi su bao vé va khir bao vé thich

SENe

hop khi cén thiét.
Cong thuc 46

N N
Boc |
E-1 E-2

Vi du tham khao 17

Céc chét trung gian F-1 duoc tong hop theo quy trinh dwgc mé ta & Vi du tham
khao 9 bang phan émg cua tert-butyl 2-cloro-7,8-dihydro-1,6-naphtyridin-6(5H)-
cacboxylat v&i benzophenon imin va tert-butoxy natri véi su c6 mat cua chit xuc tac
Pd, theo sau 1a khir bao vé.
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L
cl NH,

Pd,(dba), BINAP, NaOBu

N| 2) Axit xifric N|
Pz = =
N N
Boc Boc
F-1

Vidul
Su tdng hop 3-(4-focmyl-2-metylthiopyrimidin-5-yl)-2-propynyl benzoat

Cong thuc 48
0}
=" "0
s
\S/mN/ 0

Hbn hop cua PA(PhCN)Cl, (2,4 g, 6,4 mmol), déng iodua (0,82 g, 4,3 mmol) va
[(t-Bu)sP]HBF4 (4 g, 13,9 mmol) trong 1,4-dioxan (55 mL) dugc khir khi va thanh loc
béng argon. Diisopropylamin (18,5 mL, 128,8 mmol) dugc thém vao hdn hop & nhiét
d6 phong. Hon hop phan g duge khudy & nhiét d6 phong trong 5 phut. Dung dich cuia
hén hop (25 g, san pham thé) ciia 5-brom-2-metylsulfanylpyrimidin-4-cacbaldehit va
(5-brom-2-metylsulfanylpyrimidin-4-yl)metoxymetanol dugc mo ta trong Vi du tham
khao 3 va propargyl benzoat (20 g, 128,8 mmol) trong 1,4-dioxan (55 mL) dugc thém
vao timg giot. Hén hop phén @mg dugc khudy & nhiét d6 phong trong nim gid. Quy
trinh phén tmg dwoc theo ddi boi LC/MS. Sau khi hoan thanh phén tng, hén hop phén
ung dugc pha lodng vdi etyl axetat (1 L) va dugc loc dudi ap sudt giam qua tim Xelit.
TAm Xelit dugc rira véi etyl axetat. Chit loc ra dwoc ¢ dic dudi 4p sudt giam. San
phém thé dugc sir dung truc tiép cho phan Gng tiép theo.

Vidu?2
Su téng hop 6-((benzoyloxy)metyl)-2-(metylthio)pyrido[3,4-d]pyrimidin 7-oxit (Int-1)
Cong thirc 49

' o)
N/ﬁi/\'/\o)b
| +
N
g NN o

San phim thé cia 3-(4-focmyl-2-metylthiopyrimidin-5-yl)-2-propynyl benzoat
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dugc tong hop & Vi du 1 dwgc hoa tan trong etanol (500 mL). Hydroxylamin
hydroclorua (8,3 g, 120 mmol) va natri axetat (10 g, 120 mmol) dugc thém vao dung
dich & nhiét d6 phong. Hon hop phan tmg duge khudy & nhiét d6 phong trong su gio.
Hon hop dugc pha lodng véi etanol (1 L). Kali cacbonat (27,8 g, 200 mmol) dugc thém
vao hdn hop. Hon hop thu dugc dugc khudy & 50°C trong ba gid. Quy trinh phan ng
dugc theo doi boi LC/MS. Sau khi hoan thanh phan tng, hén hop phan tmg dugc loc
dudi 4p sudt giam qua tAm Xelit. TAm Xelit dugc rira véi etyl axetat. Chét loc ra dugc
séy kho trén natri sunfat khan. Chét rén duoc loc ra, va chét loc ra dugc ¢6 dic dudi ap
sut gidm. San pham tho ‘du:c_rc tinh ché bang phép sic ky cot silica gel dé tao hop chit
tidu d& (5 g, hiéu sut: 16%).

TH-NMR (DMSO0-d6) &: 9,46 (1H, s), 8,93 (1H, s), 8,31 (1H, s), 8,13 (2H, d,

=7,6Hz), 7,73 (1H, t, J=7,3Hz), 7,60 (2H, t, J=7,7 Hz), 5,54 (2H, s), 2,62 (3H, s).
LC/MS: M+H)" = 328,2, C16H13N303S = 327,07
Céc hop chét tir Int-2 t6i Int-9 thé hién dudi ddy dugc tong hop theo cac quy trinh

duogc md ta trong cac Vidu 1 va 2.
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Béang 1

Khéi lugng

Hop chét
0 chinh x4c

S4 CAu tric NMR (M+H)*

1H-NMR (CDCI3) &:
9,04 (1H, s), 8,79 (1H,

j’\ s), 8,14 (2H, d, T =7,5
Int-2 iﬁ@éo @ Hz), 7,77-7,40 (4H, m), |342,0 | 341,08
Sg NN # 16,66 (1H, q, T =6,3 Hz),
2,65 (3H, 5), 1,79 (3H,
d, ] = 6,6 Hz).

1H-NMR (DMSO-d6)
5:9,44 (1H,d, J=04
_ Hz), 8,85 (1H, s), 8,09
Int-3 N/ji“‘? p o~ | (1H,s),4,87 (1H,q,J= | 252,1 251,07
M AN e 6,4 Hz), 3,32 (34, 5),

2,61 (3H, s), 1,41 (3H,
d, J=6,4 Hz).

1H-NMR (CDCI3) &:

\(EM\D 9,04 (1H, s), 8,79 (1H,

X ~|'s),7,65 (1H, s), 4,25-

- N -~ S -~ S

" A AN o 3,00 (5H, m), 2,65 (3H, | 20%1 | 26307
~g” NT F o s), 2,62-2,46 (1H, m),

2,13-2,03 (1H, m).

H-NMR (CDCI3) 3
8,99 (1H, s), 8,81 (1H,
7 |9, 7,987,93 (28, m),
Int-5 N;i%\%/% 7,7-738 (4H, m), 4,78 |342,1 | 341,08
B AR (2H, t, J = 6,2 Hz), 3,48
\ (2H, t, ] = 6 Hz), 2,65
(3H, s).

1H-NMR (CDCI3) &:
8,89 (1H, s), 8,78 (1H,
2 | s), 7,96-7,91 (2H, m),
SN YOY@ 7,58-7,50 (2H, m),
NGO 7,45-7,36 (2H, m),
5,75-5,62 (1H, m), 3,22
(1H, m), 2,63 (3H, s),
1,53 (3H, d, ] = 6,4 Hz).

Int-6 »l 356,01 | 355,1
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Béang 2
Hop chit I + | Khéi luong
38 Cau truc NMR (M+H) chinh x4c
1H-NMR (CDCI3) &:
8,72 (1H, s), 8,49 (1H,
© s), 7,52-7,20 (11H, m),
4,58-4,50 (1H, m),
Int-7 NN N %,\f_” 383,20 (LEL m), 4902 | 489,19
B L )| 2,98-2,89 (1H, m), 2,65
~ (H, s), 1,30 3H, d, T =
6,4 Hz), 0,96 (9H, s).
1H-NMR (CDCI3) &:
7N | 891 (1H, ), 8,65 (1H,
, = N7 |s),7,56-7,24 (11H, m),
Int-8 i@/@gyo 4 | 505392 GH, m), 2,66 4902 | 489,19
DT L GH, s), 1,42 3H, d, ] =
N 7,2 Hz), 0,99 (9H, s).
®
- ol /
Int-9 NNy s 4903 | 489,19
\S/L\N/ /N\éa §//§
<
Vidu3

Su téng hop 8-cloro-2-metylthiopyrido[3,4-d]pyrimdin-6-yl benzoat (Int-10)

(0]
N™X X (0]
\S/lN/ _N
Cl

6-((benzoyloxy)metyl)-2-(metylthio)pyrido[3,4-d]pyrimidin 7-oxit (5,0 g, 15,3

Cong thuce 50

mmol) dugc tdng hop trong Vi du 2 dwgc hoa tan trong diclorometan (60 mL). Dung
dich thu duoc duge lam mat t6i 0°C. Thionyl clorua (25 mL, 343 mmol) dugc thém

timg giot vao dung dich & 0°C va hén hop phan tng dugc khudy & nhiét d6 phong trong

16 gi®. Quy trinh phan (g dugc theo doi bdi TLC. Sau khi hoan thanh phan tng dung

dich dugc b dic dudi 4p sudt giam va thionyl clorua dugc loai bé bang cach chung cét

ddng s6i hai 14n véi toluen (20 mL). Chat con du duge tinh ché bang phép sic ky cot

nhém dé tao hop chét tiéu d& thé (2,75 g, hidu suét: 52%).
"TH-NMR (DMSO-d6) &: 9,64 (1H, s), 8,14 (1H, s), 8,13-8,06 (2H, m), 7,75-7,68

(1H, m), 7,59 (2H, t, J=7,7 Hz), 5,56 (2H, s), 2,69 (3H, s).
LC/MS: (M+H)" = 346,0, C16H12CIN302S = 345,03
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Céc hop chit tir Int-11 t6i Int-19 thé hién dudi day dugc tong hop theo quy trinh dugc

mo ta & Vidu 3.

Bang 3

Hop 9hét
S6.

Cau trac

NMR

(M+H)*

Khéi lugng
chinh xac

Int-11

1H-NMR (DMSO-
d6) 3: 9,64 (1H, s),
8,14 (1H, s), 8,13-

8,06 (2H, m), 7,75-
7,68 (1H, m), 7,59

(2H, t,J=17,7 Hz),
5,56 (2H, s), 2,69

1 (3H, s).

346,0

345,03

Int-12

1H-NMR (CDCI3) &:
9,19 (1H, s), 8,16-
8,12 (2H, m), 7,68
(1H, s), 7,64-7,58
(1H, m), 7,53-7,46
(2H, m), 6,27 (1H, q,
J=6,8 Hz), 2,74

(3H, s), 1,81 (3H, d,
]=6,4 Hz).

360,15

359,05

Int-13

1H-NMR (DMSO-
d6) 8: 9,62 (1H, s), 8
(1H, 5), 4,52 2H, q, J
= 6.3 Hz), 3,30 GH,
s), 2,68 3H, s), 1,38
(H, d, ] =63 Hz).

269,9

269,04

Int-14

1H-NMR (CDCI3) 5
9,17 (1H, s), 7,48
(1H, s), 4,25-3,90
(4H, m), 3,76-3,66
(1H, m), 2,74 (3H, s),
2,48-2,22 (2H, m).

2821

281,04

Int-15

1H-NMR (CDCI3) 5:
9,15 (1H, s), 7,98-
7,93 (2H, m), 7,58-
7,37 (4H, m), 4,78
(H, t,J = 6,4 Hz),
3,38 2H, t, J = 6,4
Hz), 2,74 34, s).

360,1

359,05

Int-16

1H-NMR (CDCI3) 5
9,1 (1H, s), 8,00-7,93
(2H, m), 7,58-7,50
(1H, m), 7,48 (1H, s),
7,47-7,36 (2H, m),
5,66-5,54 (1H, m),
3,39-3,20 (2H, m),
2,72 3H, s), 1,48
(H, d, T = 6,4 Hz).
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Hop 9hét
So.

Cau trac

NMR

(M+H)"

Khéi luong
chinh xéc

Int-17 “‘;m he

1H-NMR (CDCI3) &:
8,93 (1H, s), 7,52
7,17 (11H, m), 4,49-
4,37 (1H, m), 2,99
(H, d, T = 6,4 Hz),
2,74 BH, s), 1,25
(3H, d, J = 6 Hz),
0,91 (94 s).

508,2

507,16

N
Int-18 NP

1H-NMR (CDCI3) &
9,09 (1H, s), 7,52-
7,26 (11H, m), 4,00-
3,92 (2H, m), 3,29-
3,22 (1H, m), 2,75
GH, s), 1,36 BH, d,7

508,2

507,16

=7,6 Hz), 0,93 (9H,
s).

1H-NMR (CDCI3) &:
B 9,09 (1H, s), 7,52-

Z | 744 (4H, m), 7,42-
N \,/ﬁ)\/%a_/\i 7,34 (3H, m), 7,33-
Int-19 | g A AN @ 7,26 (4H,m),4-3,92 | 5082 | 507,16
| (2H, m), 3,29-3,22
(1H, m), 2,75 (3H, s),
1,36 3H, d,7=722
Hz), 0,93 (9H, s).

Vidu4
Su téng hop (R)-1-(2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)etyl

benzoat (Int-20)
O
POAAS
s lN/ N
O

Cong thuc 51

Hon hop ctia (R)-1-(8-cloro-2-(metylthio)pyrido[3,4-d]pyrimidin-6-yl)etyl
benzoat (Int-2, 720 mg, 2,0 mmol) duoc téng hop theo cac quy trinh dugc mo ta trong
céc Vidu 1 t6i 3 va piperidin (2 mL) trong 1,4-dioxan (6,0 mL) dugc khudy qua dém &
100°C. Quy trinh phéan (mg dugc theo doi bai TLC. Sau khi hoan thanh phan Gng, dung
dich dwoc 1dm mat tGi nhiét d6 phong. Dung dich natri hydro cacbonat bdo hoa (40 mL)
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dugc thém vao h5n hgp phan Gtng. Dung dich nay dugc chiét xuit ba 1an véi etyl axetat
(40 mL). Pha hitu co da chiét xudt duge rira v6i nude mudi, va duge séiy kho trén natri
sunfat khan. Chét rén dugc loc ra, va chét loc ra dugc cb dic dudi ap sut giam. Chét
con du duoc tinh ché biang phép sic ky cot silica gel dé tao ra hop chét tiéu dé (808 mg,
hiéu suit: 99%).

LC/MS: (M+H)" = 409,2, C2o0H24N40>S = 408,16
Vidus
Su tdng hop (R)-1-(2-(metylthio)-8-phenylpyrido[3,4-d]pyrimidin-6-yl)etyl benzoat
(Int-21)
Cong thire 52

Pé hdn hop cua (R)-1-(8-cloro-2-(metylthio)pyrido[3,4-d]pyrimidin-6-yl)etyl
benzoat (Int-2, 290 mg, 0,80 mmol) dugc tdng hop theo cac quy trinh duge mo ta trong
caic Vi du 1 t&i 3, axit phenylboric (150 mg, 1,2 mmol) va
tetrakis(triphenylphosphin)palladi(0) (55 mg, 0,048 mmol) dugc thém vao 1,4-dioxan
(2,7 mL) va dung dich natri hydro cacbonat bdo hoa (1,67 mL). Hon hop phan tng dugc
khudy trong méi trudng nito & 90°C qua dém. Quy trinh phén tng dugc theo ddi bai
LC/MS. Sau khi hoan thanh phan ng, dung dich dugc lam mét t6i nhiét do phong.
Dung dich nay dugc pha loang véi nudc, va pha cé nude duge chiét xuit véi etyl axetat.
Pha hitu co da chiét xudt duge rira v6i nude mudi, va dugce séy kho trén natri sunfat
khan. Chét rén duoc loc ra, va chét loc ra duogc ¢d dic dudi ap sudt giam. Chét con du
duoc tinh ché bing phép sic ky cot silica gel va san phdm tho thu duge duge st dung
cho phan ung tiép theo.

Vidub6
Sy tdng hop (2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)metanol
Cong thuc 53

-50-



34943

(2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)metyl benzoat (1,3
g) duoc tong hop theo cac quy trinh dwgc md ta trong cac Vi du 1 t6i 4 da dugc hoa tan
trong metanol (30 mL), THF (30 mL) va nudc (20 mL). Dung dich natri hydroxit (8,2
mL, 2 mol/L) dugc thém tirng giot vao dung dich trong méot bé nuée da. Dung dich phan
tmg dugc khudy & nhiét d6 phong trong 15 gid. Quy trinh phan tng dugc theo ddi boi
LC/MS. Sau khi hoan thanh phan tng, dung dich phan ung dugc c6 dic va nudc bang
d4 duoc thém vao chat con du. Axit hydrocloric (1 mol/L) dugc thém vao timg giot aé
diéu chinh d6 pH tir 5 t&i 6. Dung dich nay dwgc chiét xut ba lan v&i etyl axetat. Pha
hitu co d3 chiét xuét dugc két hop, dugc rra véi nude mudi bio hoa, va duoc séy kho
trén natri sunfat khan. Chit rén dugc loc ra, va chét loc ra dugc séy khé dudi ap suét
giam. Chit con du duge ﬁnh ché bang phép sic ky cot silica gel dé tao ra hop chat tiéu
dé (0,96 g).

LC/MS: (M+H)" =291,0, C14H1sN4OS =290,12

TH-NMR (CDCls) 8: 9,32 (s, 1H), 7,19 (s, 1H), 5,4 (brs, 1H), 4,5 (s, 2H), 3,89 (brs,
4H), 2,58 (s, 3H), 1,67 (brs, 6H).
Vidu7
Su téng hop 2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-cacbaldehit
Cong thuc 54

N XY XY S0

(2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)metanol (0,20 g,
0,689 mmol) dugc tong hop trong Vi du 6 dugc hoa tan trong diclorometan (3 mL) va
dung dich nay dugc khudy & 0°C. Dess-Martin periodinan (1,02 g, 2 mmol) dugc thém
vao dung dich trong méi trudng argon & 0°C va hdn hgp phan ung dugc khudy & nhiét
do phong trong 15 gid. Phan tmg dugc theo doi boi TLC va LC/MS. Sau khi hoan thanh
phan ng, dung dich dugc pha lodng véi nudc. Dung dich natri hydro cacbonat (1
mol/L) dugc thém vao dé diéu chinh do pH tdi1 7 t61 8. Dung dich duoc chiét xuét hai
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14n v6i diclorometan. Pha hitu co da chiét xuét dugc két hop, dugc rira voi mubi, va
dugc séy kho trén natri sunfat khan. Chét rin duoc loc ra, va chét loc ra duoc c6 dic
dudi 4p sut giam dé tao ra hop chét tiéu & (0,19 g).

LC/MS: (M+H)" =289,2, C14H16N4OS = 288,10

TH-NMR (CDCls) 6: 9,89 (s, 1H), 9,49 (s, 1H), 7,80 (s, 1H), 4,02 (brs, 4H), 2,62
(s, 3H), 1,71 (brs, 6H).
Vidu 8 v
Su tong hop 6-(diflorometyl)-2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin
(Int-22)
Cong thuc 55

2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-cacbaldehit (0,19 g,
0,66 mmol) duoc tong hop trong Vi du 7 duge hoa tan trong diclorometan (5,0 mL) va
dung dich nay dugc khuéy & 0°C. DAST (0,85 mL, 3,92 mmol) dugc thém vao dung
dich trong méi trudng argon & 0°C. Hop chit phan tng dugc khudy & nhiét d6 phong
trong 12 gid. Phan tng dugc theo ddi boi TLC va LC/MS. Dung dich nay dugc pha
lodng v&i nuée va duoc chiét xut hai 1an véi diclorometan. Pha hitu co da chiét xut
duoc két hop, dugc rira véi nude mudi bio hoa, va dugc séy kho trén natri sunfat khan.
Chét rdn duoc loc ra, va chit loc ra duoc ¢ dic dudi ap suét giam. Chét con du duoc
tinh ché bang phép sac ky cot silica gel dé tao ra hop chét tiéu dé (65 mg, hiéu sut:
32% trong 3 budc).

LC/MS: M+H)" =311,4, C14H16F2NaS = 310,11

'H-NMR (CDCls) 8: 9,40 (s, 1H), 7,43 (s, 1H), 6,85 (t, J=55 Hz, 1H), 3,99 (brs,
4H), 2,60 (s, 3H), 1,70 (brs, 6H).

Vidu9 ,
Su tdng hop 2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-ylaxit
cacboxylic

Cong thtic 56
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N OH

2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-cacbaldehit (50 mg,
0,173 mmol) dugc téng hop trong Vi du 7 dugc hoa tan trong tert-butanol (7,5 mL), va
sau d6 2-metyl-2-buten (0,3 mL, 3,47 mmol) dugc thém vao dung dich. Dung dich cé
nude (2,5 mL) cua NaClO; (157 mg, 1,74 mmol) va natri dihydro phosphat (162 mg,
1,04 mmol) duoc thém vao dung dich ¢ nhiét 40 phong. Dung dich phan tng dugc
khudy & nhiét d6 phong trong 16 gid. Phan tmg dugc theo ddi bdi TLC. Sau khi hoan
thanh phan ng, dung dich nay dugc c¢6 dac dudi ap sudt giam. Chét con du dugc hoa
tan trong etyl axetat (20 mL), dugc rira véi nude mudi bio hoa, va dugc sdy kho trén
natri sunfat khan. Chét rén duoc loc ra, va chét loc ra duoc co diac dudi ap sut giam dé
tao ra san phim tho (50 mg) ctia hop chét tiéu dé.

LC/MS: (M+H)" = 305,2, C14H16N4O2S = 304,10
Vidu 10
Su tdng hop metyl 2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-
ylcacboxylat (Int-23)
Cong thue 57

San phim thé (100 mg) caa 2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-
d]pyrimidin-6-yl-axit cacboxylic dugc tdng hop béi sy 13p lai hai 14n quy trinh trong Vi
du 9 d duoc hoa tan trong metanol (1,5 mL). Thionyl clorua (0,8 mL) dugc thém vao
dung dich & 0°C. Dung dich phan ting dugc khudy & nhiét d6 phong trong 16 gid. Phan
ung dugc theo ddi boi TLC. Sau khi hoan thanh phan tng, dung dich dugc ¢6 dac dudi
4p sudt giam. Chit con du dugc pha loing véi nuée. Dung dich natri hydro cacbonat
bio hoa dugc thém vao & 0°C dé didu chinh d6 pH t6i 8. Pha ¢ nudc dugc chiét xudt

v6i etyl axetat. Pha hitu co da chiét xuat dugce rira voi nude va tiép d6 1a nude mudi bao
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hoa. Pha hitu co dugce séy kho trén natri sunfat khan. Chit rén duoc loc ra, va chat loc
ra dugc ¢d dic dudi 4p suét giam. Chat con du dugc tinh ché bang phép séc ky cot silica
gel dé tao ra hop chit tiéu dé (50 mg, hiéu sudt: 48%).

LC/MS: M+H)" =319,2, C1sH1sN4O2S = 318,12
Vidu 11
Sy tong hop (5-brom-2-(metylthio)-8-mocpholinpyrido[3 ,4-d]pyrimidin-6-yl)metyl

Br (0]

N X N0
s ’N/ N
)

o

benzoat

Cong thuce 58

(2-(metylthio)-8-mocpholinpyrido[3,4-d]pyrimidin-6-yl)metyl benzoat (2,0 g,
5,05 mmol) dugc téng hop theo cic quy trinh dugc mé ta trong céc Vi du 1 t6i 4 da
duoc hoa tan trong axetonitril (40 mL). N-bromsuccinimit (0,989 g, 5,56 mmol) da dugc
thém vao dung dich & 0°C va dung dich phan Gng duogc khudy & 0°C trong mét gio.
Phan g nay dugc theo doi bai LC/MS va TLC. Sau khi hoan thz‘lﬁh phéan Ung, dung
dich dugc pha loang véi diclorometan va dugc rﬂra_vo"i nudc, va sau d6 véi nude mubi
bdo hoa. Pha hitu co duge séy kho trén natri sunfat kho. Chét rin duoc loc ra, va chit
loc ra duoc ¢6 dac dudi ap suit giam. Chét con du duge tinh ché bﬁng phép sic ky cot
silica gel @8 tao ra hop chét tiéu dé (2,0 g, hiéu suét: 83%).

LC/MS: M+H)"=474,8 & 477,0, C20H19BrN4O3S = 474,04 & 476,03
Vidu 11
Su téng hop (5-metyl-2-(metylthio)-8-mocpholinpyrido[3,4-d]pyrimidin-6-yl)metyl

benzoat (Int-24)
O
POARS
s lN/ N
)

Cong thirc 59
6]

(5-bromo-2-(metylthio)-8-mocpholinpyrido[3,4-d]pyrimidin-6-yl)metyl benzoat
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(2 g, 4,21 mmol) dugc téng hop trong Vi du 10 d3 dugc hoa tan trong 1,4-dioxan (50
mL). bé dung dich nay dugc thém kali cacbonat (1,16 g, 8,42 mmol), 2,4,6-
trimetylboroxin (2,64 g, 21,05 mmol) va tetrakis(triphenylphosphin)palladi (0,438 g,
0,379 mmol) & nhiét &6 phong. Hon hop phén tng duoc khudy & 110°C trong 16 gio.
Phan tng dugc theo dbi béi LC/MS va TLC. Sau khi hoan thanh phén. ung, dung dich
nay dugc lam mat tGi nhiét 46 phong va dugc cd dic dudi ap sut giam. Chét con du
duoc pha lodng vdi etyl axetat va dugce rira v6i nude, va sau d6 véi nude mudi bio hoa.
Pha hitu co duoc sz?iy kho trén natri sunfat khan. Chit rén duogc loc ra, va chét loc ra
duoc cb dic dudi ap suit giam. Chét con du dugc tinh ché bang phép sac ky cot silica
gel dé tao ra hop chét tiéu dé (1 g, hidu sut: 58%).

LC/MS: M+H)*=411,2, C21H22N4O03S = 410,14

Céc hop chét tir Int-25 t6i Int-43 thé hién dudi ddy duoc téng hop theo quy trinh

duc)’c md ta trong cac Vi du 4 té1 11.
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Béang 5
£ Khéi
HUIS) é:: hat Chu tric NMR (N£+H) lugng
) chinh xac
1H-NMR (DMSO-d6) &:
1 9,33 (1H, s), 8,09 (2H, d, T =
E‘,jﬁg ° @ 7,3 Hz),7,71 (1H,t, T =74
Int-25 TSN Hz), 7,58 (2H, t,J = 7,7 Hz), | 395,2 394,15
) 7,22 (1H, s), 5,37 (2H, s), 4-
3,85 (4H, m), 2,67 (3H, s),
1,75-1,50 (6H, m).
1H-NMR (CDCI3) &: 8,97
. ) | (1H, 5), 8,00-7,94 (2H, m),
\st&N\f ST 2,57-7,;18 (1H,( m), 7,44-7,35
', 2H, m), 6,85 (1H, s), 4,75
Int-26 @ (2H.t, ] = 6.4 Hz), 4,00-3,01 | 4092 | 408,16
(4H, m), 3,19 2H, , J=6,8
Hz), 2,63 (3H, s), 1,79-1,70
(6H, m).
1H-NMR (CDCI3) &: 8,94
o YQ (1H, s), 8,00-7,93 (2H, m),
NS 7,57-7,48 (1H, m), 7,44-7,34
\s)\?:f“ - ° (2H, m), 6,83 (1H, s), 5,70-
Int-27 (”j 5,58 (1H, m), 4,00-3,85 (4H, | 423,2 422,18
~ m), 3,24-3,14 (1H, m), 3,09-
2,99 (1H, m), 2,62 (3H, s),
1,79-1,68 (6H, m), 1,43 (3H,
d,J=64Hz).
®
. N ™ /O\si’i
Int-28 s il /JT 557,3 556,27
Sl
1H-NMR (CDCI3) &: 8,95
] /:> (1H, s), 7,58-7,49 (4H, m),
O | 7:42-7.27 (6H, m), 6,79 (1H,
Int-29 At (,,=<7< s), 4,00-3,75 (6H, m), 3,13- | 557,30 | 556,27
R Y 3,04 (1H, m), 2,63 (3H, s),
[ 1,79-1,69 (6H, m), 1,32 (3H,
d, T = 6,8 Hz), 0,96 (9H, s).
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Hop chat
Sé.

Cau trac

NMR

(M+H)*

Khbi
lugng
chinh xac

Int-30

1H-NMR (CDCI3) &: 8,95
(1H, s), 7,58-7,49 (4H, m),
7.42-727 (6H, m), 6,79
(1H, s), 4-3,75 (6H, m),
3,13-3,04 (1H, m), 2,63
(3H, s), 1,79-1,69 (6H, m),
1,32 (3H, d, T = 6,8 Hz),
0,96 (9H, s).

557,30

556,27

Int-31

1H-NMR (CDCI3) &: 9,03
(1H, s), 8,18-8,13 (2H, m),
7,64-7,56 (1H, m), 7,53-
7,44 (2H, m), 7,05 (1H, d, J
=0,8 Hz), 6,18-6,09 (1H,
m), 5-4,83 (1H, m), 4,25-
4,06 (4H, m), 2,62 (3H, s),
2,23-1,95 (4H, m), 1,73
GH, d,J = 6,8Hz).

427,2

426,15

Int-32

1H-NMR (CDCI3) 5: 9,05
(1H, s), 8,18-8,11 (2H, m),
7,65-7,56 (1H, m), 7,53-
7,44 2H, m), 7,1 (1H, s),
6,19-6,09 (1H, m), 4,25-
4,15 (4H, m), 2,61 (3H, s),
2,23-2,06 (4H, m), 1,73
GH, d,J = 6,4Hz).

445,2

444,14

Int-33

1H-NMR (CDCI3) &: 8,97
(1H, s), 6,83 (1H, s), 5,34
(2H, brs), 4,25-3,85 (4H,
m), 3,58-3,44 (1H, m), 2,67
(3H, 5), 2,25-2,21 (2H, m),
1,95-1,82 (4H, m), 1,60-
1,48 (4H, m).

343,2

342,15

Int-34

IH-NMR (CDCI3) é: 8,97
(1H, s), 6,81 (1H, s), 4,25-
3,85 (8H, m), 3,58-3,44
(1H, m), 2,62 (3H, s), 2,35-
2,21 (2H, m), 1,85-1,70
(6H, m).

331,2

330,15

Int-35

—

N’%ﬁf*%{’*F
AL

g N
(‘E&{’

318,0

317,08
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Béang 7
Khéi
Hop chiét . N lugong
v fu tri NMR M+H
sé. Cau tric ( ) chi
Xac
F
ST
Int-36 ~g AN 2942 293,04
F
N' ENFEN E
Int-37 \S'*N’g/j” 308,2 307,10
0
e -
OO0
Int-38 $TONTY 3892 388,10
CJ
m‘
[¢]
NS0
Sseans
Int-39 ) 402,0 401,12
]
[o]
COrT0
i A
Int-40 s 402,0 401,12
28
]
[s]
NE R A (@) g Ny
Int-41 s AN s 3780 377,08
»
Q
Naenas
\AS N,-’ :’ s
Int-42 s 444.0 443,08
W
[e)
NA\ ~y OJ‘L RN
™ [ {J /N i L
Int-43 S7ON E% 7 392.0 391,14
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Vidu 12
Su tong hop (R)-1-(2-(metylsulfinyl)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-

yDetyl benzoat (Int-44)
O
O 0
s | N/ N
O

Cong thirc 60
1

0]

(R)-1-(2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)etyl benzoat
(Int-20, 808 mg, 1,98 mmol) dwgc téng hop trong Vi du 4 di dugc hoa tan trong
diclorometan (20 mL). Dung dich dugc 1am mat téi 0°C. Axit m-cloroperbenzoic (488
mg, 1,98 mmol) di dugc thém vao dung dich & 0°C va hdn hop phan ing duoc khuiy
& nhiét @6 phong trong mot gio. Quy trinh phan ng dugc theo déi béi LC/MS. Sau khi
hoan thanh phan ‘g, hdn hop dugc pha lodng véi natri hydro cacbonat bdo hoa (30
mL) va dugc chiét xuét ba 1in véi diclorometan (30 mL). C4c pha hitu co da chiét xuit
duoc két hop va dugce séy kho trén natri sunfat khan. Chét rin duoc loc ra, va chét loc
ra dugc cd dic dudi 4p suit giam dé tao ra san phdm thé ctia hop chat tiéu d8. San pham
thd nay dugc sir dung cho phan tmg tiép theo ma khong cAn tinh ché thém.

LC/MS: (M+H)" =441,2, C2oH24N404S = 440,52
Vidu 13
Su téng hop (1R)-1-(2-(metylsulfinyl)-8-phenylpyrido[3,4-d]pyrimidin-6-yl)etyl
benzoat (Int-45)

Cong thuc 61

San pham thé cia (R)-1-(2-(metylthio)-8-phenylpyrido[3,4-d|pyrimidin-6-yl)etyl
benzoat (Int-21) duoc tdng hop trong Vi du 5 dugc hoa tan trong diclorometan (7,1 mL).
Dung dich nay dugc lam mat téi 0°C. Axit m-cloroperbenzoic (184 mg, 0,745 mmol)

dugc thém vao dung dich. Hon hop phén ting dugc khudy & 0°C trong 20 phit. Quy
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trinh phan ing dugc theo ddi bdi LC/MS. Sau khi hoan thanh phan tmg, dung dich phan
ung dugc loc qua tAm Xelit. TAm Xelit duoc rira véi mot lwong 16m etyl axetat. Chit loc
ra dugc rira v6i dung dich natri hydro cacbonat bdo hoa, va dugce sdy khé trén natri
sunfat khan. Chit rin dugc loc ra, va chit loc ra duoc c6 dic dudi ap sudt giam. Chét
con du duge tinh ché bang phép séc ky cot gel silica dé tao ra san pham tho ctia hop
chét tiéu d& (172 mg, hiéu suét: 58% trong 2 budc).

LC/MS:(M+H)" = 418,2, C3H19N303S = 417,11
Vidu 14
Su téng hop 6-(diflorometyl)-2-(metylsulfonyl)-8-(piperidin-1-yl)pyrido[3,4-
d]pyrimidin (Int-46)
Cong thuc 62

6-(diflorometyl)-2-(metylthio)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin (Int-22,
1‘95 mg, 0,63 mmol) duoc tdng hop trong Vi du 8 dugc hoa tan trong THF (10 mL) va
nude (3 mL). Oxon (R) (967 mg, 1,572 mmol) dugc thém vao dung dich & 0°C. Dung
dich phén tmg duoc khudy & nhiét d6 phong trong nim gid. Quy trinh phén tng dugc
theo d6i boi TLC. Sau khi hoan thanh phan tng, dung dich duoc pha lodng véi nude va
pha ¢6 nudc dugc chiét xuit hai 1an véi etyl axetat. C4c pha hitu co da chiét xuit dugc
Kkét hop, dugc rra v6i nude mubi b3o hoa, va dugc séy khd trén natri sunfat khan. Chét
ran duge loc ra, va chat loc ra duoc c6 dic dudi ap suét gidm dé tao ra san phém tho
cua hop chét tiéu d& (120 mg). San phim thé duoc sit dung cho phan ting tiép theo ma
khong cén tinh ché thém.

LC/MS:(M+H)" = 343,2, C14H16F2N4O2S = 342,10
Céc hop chét Int-45 t&i Int-71 thé hién dudi ddy duoc téng hop theo cac quy trinh dugce
md ta trong cac Vi du 12 té1 14.
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Hop chét S4.

(M+H)*

Khdi lrong
chinh xac

Int-47

427,1

426,14

Int-48

441,2

440,52

Int-49

425,2

424,16

Int-50

439,2

438,17
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Béang 9
£ QA T + Khoi luong
Hop chat So. Cau triic (M+H) o
chinh xac
o~
N‘ Ry R ~TSE
Int-51 et ST |5133 [ 572,26
g [NJ \_/
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Int-52 SOV T IS |sms |sm206
§UL O
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SO
Int-53 e AP 4372 | 436,16
Q N.
&
J\ O
RERRE
SgTNTNY o
Int-54 ¥l 4432 |442,15
(
F
NSy 07
~. l\ < /N
S7 "N~
Int-55 8 @ 3532 | 352,14
F
ol
Int-56 s 3592 |358,15
ol N
7
—
NM /
I
Int-57 Ss N 3472 346,15
O _N
NI\ RS ogl
Int-58 g 3352 | 334,15
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Béang 10
L QA Lo oo ' + Khéi lugng
Hop chat So. Cau truc (M+H) ] ]
chinh xac
Int-59 Sson 3519 | 350,14
Q
NSRS
~ /“\ 2 N : o
Int-60 §7N 4222 421,15
o) i\
O
(8]
N7 QJ‘ =
Int-61 NP PN 1 |3821 381,11
o] A '
F
YT
Int-62 Se NN 326,2 325,03
Qo0 N
Vg
F
. N{ S \ F
Int-63 SN 5’ 3402 [ 339,09
00 ,
Q
Ns"'\x/i o} g”\
Int-64 =% N ~~ 14210 420,09
\\/N
Int-65 4212 420,09
Q
. " -{’!‘\{/N {\5/
Int-66 oo I 4338 433,11
]
v
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Béang 11
Hop chét S Chu trd (M+H)* Khoi luong
op hat 50. aune chinh xédc
o
N""‘\W\O’U\F\
| d
Int-67 gﬁjr«’/\*“ \’; 433,8 433,11
' O
N/‘\\\/\\]/\O)L =
. I
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b \
O
Int-69 s ¥ 4102 | 409,07
(s e N
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N7y O
‘\3 [N’?\ /N
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(¢ N
(e
N/Y\[/\OJ@
Int-72 \;;{‘LN';E;“ 4100 | 409,11
¢o N
o}
NIHQ*TA\HI\O/
Int-73 s A 351,0 350,1
00 _N
i
i
DO RAe
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Vidul5
Sy téng hop (R)-tert-butyl 4-(6-((6-(1-(benzoyloxy)etyl)-8-(piperidin-1-yl)pyrido[3,4-
d]pyrimidin-2-yl)amino)pyridin-3-yl)-5-oxo-1,4-diazepan-1-cacboxylat
Cong thtc 63
0
[N ()
HN I NN )b

N

N\/| Q

| O\»CD
o>:o
)V

Toluen (0,63 mL) dugc thém vao hén hop cia (R)-1-(2-(metylsulfonyl)-8-
(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)etyl benzoat (Int-48, 110,9 mg, 0,252
mmol) duogc tdng hop béi quy trinh dugc mé ta trong Vi du 14 va tert-butyl 4-(6-
aminpyridin-3-yl)-5-o0xo0-1,4-diazepan-1-cacboxylat (C-3, 154,3 mg, 0,504 mmol) dugc
téng hop theo quy trinh dugc mé ta trong cac Vi du tham khao 10 va 11. Hon hop phan
g duoc khudy & 120°C trong bon ngdy. Quy trinh phan ing dugc theo ddi boi LC/MS.
Hén hop dugc 1am mat dén nhiét 6 phong. Hdn hop phan tmg dugc tinh ché bing phép
sc ky cot silica gel dé tao ra hop chit tiéu dé (19,3 mg, hiéu suat: 11,5%).

LC/MS: (M+H)" = 667,4, C36H42NsOs = 666,77
Vidu 16
Su téng hop (R)-1-(2-((5-(7-oxo-1,4-diazepan-1-yl)pyridin-2-yl)amino)-8-(piperidin-
1-yl)pyrido|[3,4-d]pyrimidin-6-yl)etyl benzoat
Cong thuc 64
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(R)-tert-butyl 4-(6-((6-(1-(benzoyloxy)etyl)-8-(piperidin-1-yl)pyrido[3,4-
d]pyrimidin-2-yl)amino)pyridin-3-yl)-5-oxo-1,4-diazepan-1-cacboxylat (19,3 mg)
duoc tab ra trong Vi du 15 dugc hoa tan trong diclorometan (1,0 mL) va TFA (1,0
mL). Dung dich phan ng dugc khudy & nhiét 46 phong trong hai gid. Quy trinh phén
g dugc theo ddi boi LC/MS. Sau khi hoan thanh phén tng, dung dich dugc ¢6 dac
dudi 4p sudt giam. San pham thd dugc ding cho phan tmg tiép theo ma khong can
tinh ché thém.

Vidu 17

Su téng hop (R)-4-(6-((6-(1-(hydroxyetyl)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-2-
yl)amino)pyridin-3-yl)-1,4-diazepan-5-1 (Hop chat 89)

Cong thuc 65

JNI\ \/ \N OH
HN™ N Y
N
O N
)
G
San phim thé cua (R)-1-(2-((5-(7-oxo-1,4-diazepan-1-yl)pyridin-2-yl)amino)-8-
(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)etyl benzoat duoc tao ra trong Vi du 16
dugc hoa tan trong metanol (1,0 mL) va THF (1,0 mL). Kali cacbonat (12,3 mg, 0,089
mmol) duoc thém vao dung dich. Hén hop phan tmg dugc khudy & nhiét 46 phong. Quy
trinh phan tng dugc theo ddi bdi LC/MS. Sau khi hoan thanh phén tng, dung dich dugc
loc, va chét loc ra duoc cd dac dudi ap sut giam. San phém thé dugc tinh ché béng
phuong phép sic ky 1ong hidu nang cao (axetonitril/nudc/hé thdng TFA). C4c san phdm
chung cit chira san phdm muc tiéu dugc dua qua mot cot chira nhya trao dbi ion duong
manh (SCX) d& hip thu san phdm muc tiéu vao nhwa. Cot SCX dugc rira voi
diclorometan. Amoniac (2 mol/L, dung dich metanol) dugc tiép tuc dua qua cot SCX
dé giai hip phu san pham muc tiéu. Nudc giai hép duogc co dic dudi 4p suét giam dé
tao ra hop chét tiéu d& (13,6 mg).

LC/MS:(M+H)* = 463,3, C24H30NsO2 = 462,55
Vidu 18
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Su tdng hop (R)-1-(2-((6-(4-metylpiperazin-1-yl)pyridazin-3-yl)amino)-8-(piperidin-
1-y)pyrido[3,4-d]pyrimidin-6-yl)etanol (Hop chat 123)
Cong thuc 66

N
HN™ N7 Y
N7 N
|
WJo
™

N

Toluen (0,25 mL) dugc thém vao (R)-1-(2-(metylsulfonyl)-8-(piperidin-1-
yl)pyrido[3,4-d]pyrimidin-6-yl)etyl benzoat (Int-48, 44 mg, 0,10 mmol) duoc tdng hop
theo quy trinh dugc mo ta & Vi du 14 va 6-(4-metylpiperazin-1-yl)pyridazin-3-amin (E-
2, 38,7 mg, 0,20 mmol) duoc tong hop theo cic quy trinh duge md ta trong cac Vi du
tham khao 15 t6i 17. H8n hop phan tng dugc khudy qua dém & 120°C. Quy trinh phan
ung dugc theo ddi bai LC/MS. Sau khi hoan thanh phan Ung, hdn hop duoc 1am mét téi
nhiét 46 phong. Hon hop phan tng dugc tinh ché bing phép séc ky cot silica gel dé tao
ra san phim tho. San phdm tho duoc st dung cho phén tng tiép theo ma khong cin tinh
ché thém.

San phim tho theo d6 dugc hoa tan trong metanol (1,0 mL) va THF (1,0 mL). Dé
dung dich dugc thém vao ting giot liti hydroxit (0,075 mL, 3,0 mmol, 4 mol/L). Hon
hop phén tmg dugc khudy qua dém & nhiét @6 phong. Quy trinh phén tmg dugc theo
d5i boi LC/MS. Sau khi hoan thanh phan tmg, dung dich dugc c6 dic dudi ap suét giam.
San phém thd dugc tinh ché bing phwong phap sic ky long hidu ning cao
(axetonitril/nuc/hé théng TFA). Céc san pham chung cét chtra san pham muc tiéu dugc
dwa qua mot cot chita nhua trao d6i ion dwong manh (SCX) d& hap thu san phdm muc
tiéu vao nhya. Cot SCX dugc rira vdi metanol. Amoniac (2 mol/L, dung dich metanol)
duoc tiép tuc dua qua cdt SCX dé giai hép phu san phém muc tiéu. Nudc rua gidi duoc
c6 dic duéi ép suit giam dé tao ra hop chét tiéu d& (20,7 mg).

LC/MS:(M+H)" = 450,3, C23H31N9O = 449,55
Vidu 19
Su tdng hop (R)-1-(2-((6-(4-(2-(metylsulfonyl)etyl)piperazin-1-yl)pyridazin-3-
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yl)amino)-8-(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl)etanol (Hop chat 114)
Cong thuc 67

HN N N
N7 N
J O
N
()

(R)-1-(2-((6-(piperazin-1-yl)pyridazin-3-yl)amino)-8-(piperidin-1-yl)pyrido[3,4-
d]pyrimidin-6-yl)etanol (13,6 mg, 0,0312 mmol) dugc téng hop theo cic quy trinh dugc
mo ta trong cac Vi du 15 t6i 17 33 duge hoa tan trong cloroform (0,31 mL). Pé dung
dich dugc thém 2-(metylsulfonyl)etyl 4-metylbenzensulfonat (9,6 mg, 0,0344 mmol)
va N-etyldiisopropylamin (6,1 pL, 0,0344 mmol). Dung dich phén tmg duoc khudy &
80°C qua dém. Quy trinh phan Gng dugc theo ddi béi LC/MS. Sau khi hoan thanh phan
ung, dung dich phan ing dugc 1am mat té1 nhiét 46 phong, va duogc c6 dic dudi 4p suét
giam. Chét con du duoc tinh ché bang phwong phép sic ky long hiéu nang cao HPLC.
Céc san phim chung cAt chira san phdm muyc tiéc dugc dwa qua mdt cot chira nhya trao
ddi ion duong manh (SCX) dé hf,lp thu san phém muc tiéu vao nhua. Cét SCX duoc rira
v6i metanol, va san phdm muc tiéu dugc da dugc giai hdp phu véi amoniac (2 mol/L,
dung dich metanol). Nudc rira giai dugce cd dac dudi ap suét giam dé tao ra hop chat
tidu dé (8,6 mg, hiéu suat: 51%).

LC/MS:(M+H)" = 542,3, C25H35sNoO3S = 541,26 4

» TH-NMR (CDCl) &: 9,08 (1H,s), 8,60 (1H,d,J=9,6Hz), 8,42 (1H,brs), 7,06
(1H,d,J=9,6Hz), 6,93 (1H,s), 4,83 (1H,m), 3,98 (1H,m), 3,82 (4H,m), 3,61 (4H,m), 3,20
(2H,t,J=6,4Hz), 3,05 (3H,s), 2,95 (2H,t,J=6,4Hz), 2,68 (4H,m), 1,85-1,52 (6H,m), 1,51
(3H,d,J=6,4Hz).

Vidu20

Sy tong hop (R)-1-(8-(piperidin-1-y1)-2-((6-(piperidin-4-ylsulfonyl)-5,6,7,8-
tetrahydro-1,6-naphtyridin-2-yl)amino)pyrido[3,4-d]pyrimidin-6-yl)etanol (Hop chat
163)

Cong thirc 68
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(R)-1-(8-(piperidin-1-y1)-2-((5,6,7,8-tetrahydro-1,6-naphtyridin-2-
yl)amino)pyrido[3,4-d]pyrimidin-6-yl)etyl benzoat (51 mg, 0,10 mmol) dugc téng hop
theo quy trinh dugc mé ta trong cac Vi du 15 va 16 da duoc hoa tan trong diclorometan
(1 mL) va trietylamin (21 pL, 0,012 mmol). Tert-butyl 4-(clorosulfonyl)piperidin-1-
cacboxylat (34,1 mg, 0,12 mmol) dwgc thém vao dung dich & 0°C. Hon hop phén tng
duoc khudy & nhiét 46 phong qua dém. Quy trinh phéan tmg dugc theo ddi boi LC/MS.
Sau khi hoan thanh phan Gng, phan tng dugce 1am ngudi bang cach thém vao dung dich
natri hydro cacbonat bdo hoa (10 mL). Dung dich nay dugc chiét xuit ba lin véi
diclorometan (10 mL). C4c pha hifu co di chiét xuit duoc két hop va dugc siy khé trén
natri sunfat khan. Chét rén duge loc ra, va chét loc ra dugc cb dic. Chét con du duge
tinh ché thé bang phép sic ky cot silica gel amin bi bién ddi. San phim thé dugc st
dung cho phén tmg tiép theo ma khéng can tinh ché thém.

San phim thé da thu dugc theo d6 dwgc hoa tan trong diclorometan (3 mL) va
TFA (1 mL). Dung dich ndy dwoc khudy & nhiét @ phong trong hai gid. Quy trinh phan
ung dugc theo ddi boi LC/MS. Sau khi hoan thanh phdn ng, phan tng dugc 1am ngudi
bang cach thém dung dich natri hydro cacbonat bdo hoa (10 mL). Dung dich nay dugc
chiét xuit ba 14n véi diclorometan (10 mL). Cac pha hitu co d chiét xuét dugc két hop
va duogce séy khd trén natri sunfat kho. Chit rén dugc loc ra, va chat loc ra dugc ¢ dic.
Chit con du duoc tinh ché thé bang phép séc ky cot silica gel amin bi bién d6i. San
pham thé dugc sir dung trong phén ng tiép theo ma khong cAn tinh ché thém.

San pham thé da thu dugc theo d6 dugc hoda tan trong metanol (2,0 mL) va THF
(2,0 mL). Kali cacbonat (138 mg, 1,0 mmol) dugc thém vao dung dich. Hén hop dugc
khudy & nhiét @6 phong trong 5 gid. Quy trinh phan tng dugc theo ddi boi LC/MS. Sau
khi hoan thanh phdn tng, nuéc (10 mL) dugc thém vao. Dung dich dugc chiét xuit ba

1in véi diclorometan (10 mL). C4c pha hitu co d4 chiét xuét dugc két hop va duge sy
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khé trén natri sunfat kho. Chét rin duoc loc ra, va chit loc ra dugc c6 dic dudi ap suét
giagm. Chét con du dugc tinh ché biang phuong phép sic ky 16ng hiéu ning cao HPLC.
Céc san phAm chung cét chira san pham muc tiéu dugc dua qua mét cdt chira nhua trao
ddi ion duong manh (SCX) aé hép thu san phém muc tiéu vao nhua. Cét SCX duoc rira
vG1 metanol, va san phém muc tiéu dugc giai hép phu véi amoniac (2 mol/L, dung dich
metanol). Nudc giai hép dugc cb dic dudi ap sut giam dé tao ra hop chét tidu dé (38,4
mg, hiéu sudt: 70%).

LC/MS:(M+H)" = 553.3, C27H36NsO03S = 552,26

TH-NMR (DMSO-d6) &: 10,12 (1H,s), 9,31 (1H,s), 8,27 (1H,d,J=8,2Hz), 7,63
(1H,d,J=8,7Hz), 7,25 (1H,s), 5,27 (1H,d,J=4,1Hz), 4,70-4,60 (1H,m), 4,46 (2H,s), 3,84-
3,68 (4H,m), 3,64 (2H,t,J=5,9Hz), 2,99 (2H,d,J=11,9Hz), 2,87 (2H,t,J=5,5Hz), 2,50-
2,39 (2Hm), 191-1,81 (2H,m), 1,77-1,60 (6Hm), 1,56-1,42 (2H,m), 1,38
(3H,d,J=6,9Hz).
Vidu2l
Su tdng hop (S)-1-(4-((6-((6-((R)-1-hydroxyetyl)-8-(piperidin-1-yl)pyrido[3,4-
d]pyrimidin-2-yl)amino)pyridin-3-yl)metyl)piperazin-1-yl)propan-2-ol (Hop chét 183)
Cong thuc 69
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(R)-1-(2-((5-(piperazin-1-ylmetyl)pyridin-2-yl)amino)-8-(piperazin-1-
yD)pyrido[3,4-d]pyrimidin-6-yl)etyl benzoat (72 mg, 0,13 mmol) dugc téng hop theo
c4c quy trinh dugc mé ta trong cac Vi du 15 va 16 da dugc hoa tan trong metanol (1
mL). (S)-propylen oxit (7,6 mg, 0,13 mmol) dugc thém vao dung dich. Dung dich phan
ung dugc khudy & 55°C éua dém. Quy trinh phan ng dugc theo doi boi LC/MS. Sau
khi hoan thanh phan tng, dung dich dugc c6 ddc dudi ap sudt giam. San pham thé dugc
tinh ché thd bang phép séc ky cot silica gel. San pham thd dugce ding cho phan tng tiép
theo ma khéng can tinh ché thém.

San phém thd d3 thu duoc theo d6 dugce hoa tan trong metanol (1,0 mL) va THF
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(1,0 mL). Dung dich liti hydroxit (0,2 mL, 0,80 mmol, 4 mol/L) dugc thém vao dung
dich. Dung dich phén tng dugc khudy & nhiét d6 phong. Quy trinh phan tmg dugc theo
do6i boi LC/MS. Sau khi phan ung hoan thanh, chit rin dugc loc ra, va chét loc ra dugc
cd dic dudi 4p sudt giam. Chit con du duge tinh ché bang phwong phép sic ky long
hiéu ning cao HPLC. Céc san phim chung cAt chira san phim muc tiéu dugc dua qua
mot cot chira nhya trao d6i ion duong manh (SCX) d& hap thu san phim muyc tiéu vao
nhya. Cot SCX dugc rira vai metanol, va san phém muc ti€u duoc giai hép phu véi
amoniac (2 mol/L, dung dich metanol). Nuéc giai hip duoc cd dic duéi ap sudt giam
d8 tao ra hop chét tiéu dé (30,6 mg, hiéu suit: 62%).

LC/MS:(M+H)" = 507,4, C27H3sNg02= 506,31
Vidu 22
Sy téng hop 2-((5-(piperazin-1-yl)pyridin-2-yl)amin-8-(piperidin-1-yl)pyrido[3,4-
d]pyrimidin-6-axit cacboxylic (Hop chat 23)

Cong thue 70
o}
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Metyl 2-((5-(4-(tert-butoxycacbonyl)piperazin-1-yl)pyridin-2-yl)amino)-8-
(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-cacboxylat (100 mg, 0,182 mmol) dugc téng
hop theo quy trinh dugc mé ta trong Vi du 15 da dugc hoa tan trong metanol (5 mL),
THF (4 mL) va nuéce (1 mL). Liti hydroxit monohydrat (23 mg, 0,546 mmol) dugc
thém vao dung dich & 0°C. Dung dich phan tng dugc khudy & nhiét d6 phong trong
16 gio. Quy trinh phén tng dugc theo ddi boi LC/MS. Sau khi hoan thanh phan g,
dung dich dugc cd dac dudi ap sut giam. Chét con du duge hoa tan trong
diclorometan, va dugc rnira v6i nudc, va tiép theo véi nude mudi bao hoa. Pha hitu co
dugc sa?'ty kho trén natri sunfat khan. ChAt rin duoc loc ra, va chét loc ra dugc ¢d dic
dudi 4p suét gidm dé tao san pham tho (100 mg). San phim thé duoc dung cho phan

g tiép theo ma khéng can tinh ché thém.
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Mot phf?ln cua san phém tho6 (15 mg, 0,028 mmol) dugc hoa tan trong diclorometan
(3 mL). Dung dich HCl trong 1,4-dioxan (0,5 mL, 4 mol/L) dugc thém vao dung dich
& 0°C. Dung dich phan @mg duoc khudy & 0°C trong mét gid. Quy trinh phan Gng dugc
theo d&i béi LC/MS. Sau khi hoan thanh phéan tng, dung dich duoc ¢ dac dudi ap suét
giam dé tao ra mudi HC1 (10 mg)b ctia hop chit tiéu dé.

LC/MS:(M+H)" = 435,3, C22H26NsO2 = 434,22
Vidu23
Sy tong hop N,N-dimetyl-2-((5-(piperazin-1-yl)pyridin-2-yl)amin-8-(piperidin-1-
yl)pyrido[3,4-d]pyrimidin-6-cacboxamit (Hop chit 27)
Cong thire 71

Mot phén cua san phém thd (50 mg, 0,0936 mmol), ma dugc tao ra béi phan ing
cia  metyl 2-((5-(4-(tert-butoxycacbonyl)piperazin-1-yl)pyridin-2-yl)amino)-8-
(piperidin-1-yl)pyrido[3,4-d]pyrimidin-6-cacboxylat (100 mg, 0,182 mmol) va liti
hydroxit monohydrat (23 mg, 0,546 mmol) theo quy trinh duoc md ta trong Vi du 22,
duogc hoa tan trong THF (2 mL). Dé dung dich dugc thém diisopropyletylamin (0,05
mL, 0,28 mmol) va HATU (53 mg, 0,14 mmol) & 0°C. Dung dich phén ing duoc khuiy
& 0°C trong 15 phut, va mt dung dich (0,25 mL, 2 mol/L) ctia dimetylamin trong THF
duoc thém vao dung dich phan ting. Dung dich phén ng duoc khudy & nhiét o phong
trong 16 gio. Quy trinh phén tmg dugc theo ddi boi LC/MS. Dung dich dugc cd dic
dudi 4p sudt giam, va chit con du dugc hoa tan trong etyl axetat. Pha hitu co dugc rira
véinudce va tiép theo véi nude mudi bio hoa. Pha hitu co duge sdy khé trén natri sunfat
khan. Chét rén duoc loc ra, va chét loc ra duoc cb dic duéi ap sut giam dé tao san
phim thé (50 mg). San phim thd dugc dung cho phan tmg tiép theo ma khong can tinh
ché thém.

San phim thé da thu dugc theo d6 duge hoa tan trong diclorometan (3 mL). Mot
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dung dich HCI trong 1,4-dioxan (0,5 mL, 4 mol/L) dugc thém vao dung dich & 0°C.

Dung dich phan tng duoc khudy & 0°C trong mét gid. Quy trinh phan tng duge theo

do6i bai LC/MS. Sau khi hoan thanh phan g, dung dich dugc c6 dac dudi ap sut giam.

Chét con du duogce tinh ché bing phuong phép sic ky 1ong hiéu ning cao HPLC dé tao
ra hop chét tidu dé (2,0 mg).

| LC/MS:(M+H)* = 462,41, C24H31NoO = 461,27

Vidu 24

Sy tdng hop tert-butyl 4-(6-((6-focmyl-8-mocpholinpyrido[3,4-d]pyrimidin-2-

yl)amino)pyridin-3-yl)piperazin-1-cacboxylat

Cong thirc 72

Tert-butyl 4-(6-((6-((benzoyloxy)metyl)-8-mocpholinpyrido[3,4-d]pyrimidin-2-
yl)amino)pyridin-3-yl)piperazin-1-cacboxylat (300 mg, 0,256 mmol) duoc téng hop
theo quy trinh dugc mo ta trong Vi du 15 di duoc hoa tan trong THF (2 mL). Magie
metoxit (25 mL, dung dich metanol 7 dén 8%) dugc thém vao dung dich. Hén hop phan
ung dugc khuéy & nhiét d6 phong trong 16 gid. Quy trinh phan tmg dugc theo doi boi
TLC. Sau khi hoan thanh phan tng, dung dich dugc cd dic. Chét con du duge pha lodng
voi nude (20 mL), /VE‘I pha c6é nudc dugc chiét xuét ba 1an v6i mot dung méi hén hop
cta metanol va diclorometan (1:9, 75 mL). C4c pha hitu co d3 chiét xuit dugc siy kho
trén natri sunfat khan. Chét ran duoc loc ra, va chét loc ra dugc ¢6 dic dudi ap sut
giam d& tao ra san phim thé (270 mg). San phdm thd dugc sit dung cho phan g tiép
theo ma khong cén tinh ché thém. :

San phém thé (270 mg) dugc hoa tan trong etyl axetat (30 mL). Axit 2-
iodoxybenzoic (162 mg, 0,576 mmol) dugc thém vao dung dich & nhié¢t 46 phong. Dung
dich phan tmg dugc khudy & 60°C trong 16 gid. Quy trinh phan tng dugc theo d&i boi
TLC. Sau khi hoan thanh phan ng, dung dich dwoc loc. Chit loc ra dugc rira véi nuée,
va tiép theo véi nuée mudi bio hoa. Pha hitu co duge siy kho trén natri sunfat khan.

Chat ran duoc loc ra, va chat loc ra duogc c¢6 dac dudi ap suat gidm. Chat con du dugc
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tinh ché bang phép ghi sic cot silica gel dé tao ra sin phim tho ctia hop chit tiéu dé
(130 mg, hiéu suét: 48%).

LC/MS:(M+H)" = 521,0, C26H32NgO4 = 520,25
Vidu 25
Sy tdng hop 2,2,2-trifloro-1-(8-mocpholin-2-((5-(piperazin-1-yl)pyridin-2-
yl)aniino)pyrido[3 ,4-d]pyrimidin-6-yl)etanol (Hop chat 35)
Hop chét 73

N
HN™ N7 Y
7y )
N 0
®

N

H

San phim thé (25 mg, 0,048 mmol) cta tert-butyl 4-(6-((6-focmyl-8-
mocpholinpyrido[3,4-d]pyrimidin-2-yl)amino)pyridin-3-yl)piperazin-1-cacboxylat
duge téng hop trong Vi du 24 d3 duogc hoa tan trong THF (0,5 mL). Dung dich duoc
1am mat t6i 0°C. Pé dung dich dugc thém (triflorometyl)trimetylsilan (23 pL, 0,143
mmol) & 0°C, theo sau 1a thém mét luong chét xac tac (1 giot) cua tetrabutylamoni
florua & 0°C. Dung dich phan g duoc khudy & 0°C trong hai gid. Quy trinh phéan tng
dugc theo ddi boi LC/MS. Dung dich dugc ¢6 dac dudi ap sut giam.. Chét con du dugc
str dung trong phan tmg tiép theo ma khong cin tinh ché thém.

| Chét con du dugc hoa tan trong diclorometan (1 mL). Mot dung dich HCI trong
1,4-dioxan (0,2 mL, 4 mol/L) dugc thém vao dung dich ¢ 0°C. Dung dich phan Ung
duoc khudy & 0°C trong 30 phiit. Quy trinh phan mg dugc theo ddi béi LC/MS. Sau
khi hoan thanh phan Gng, dung dich dugc c6 dic duédi ép suét giam. Chét con du dugc
tinh ché bing phwong phép sic ky léng hidu ning cao HPLC. Céc san phim chung cét
thu dugc duoc bazo hda vai natri hydro cacbonat hoa tan, va pha c6 nudc dugc chiét
xuét hai 13n véi etyl axetat (75 mL). C4c pha hitu co da chiét xuat dugc két hop va dugc
c6 dic dusi 4p suat giam dé tao ra hop chét tiéu dé (6,0 mg, hidu suat: 25%).

LC/MS:(M+H)* = 491,39, C22HsF3NsO2 = 490,21
Vi du 26
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Céc hop chit tir 1 t6i 337 dugc thé hién dudi ddy da duogc tbng hop theo cac quy
trinh dugc mo ta trong cac Vi du 15 t6i 25 véi su khir bao v¢ thich hop khi cén thiét.
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Bang 69
, Khéi
H‘-’ls’ ({hat $6 lidu NMR (MAH)* lc‘]"l?lzﬁ
Xac

1 53725 | 43623

IH-NMR (CD30D) 57,64 (1H, d, J = 2,9 Hz), 7,32 (11,

dd, 7=9.3, 2,9 Hz), 6,98 (1H, s), 6,58 (1H, d, ] = 9,3
2 Hz), 5,54 (1H, 5), 445 (2H, s), 3,08-3 (8H, m), 2,68-2,64 | 43525 | 434,25

(A1 m), 2,38 (3H, 5), 1,8-1,74 (4H, m), 1,66-1,59 (2H,

m).

IH-NMR (CD30D) 5: 9,29 (1H, 5, 8,28 (1H, d, J = 8,8

Hz), 7,94 (1H, d, J = 2,9 Hz), 7,78 (1H, s), 7.41 (1H, dd,
3 1=8.8. 2.9 Hz), 4,69 (2H, brs), 3,9-3,4 2H, m), 32- | 44925 | 44823

3,15 (4H, m), 2,67-2,5 (6H, m), 2,35 (3H, 5), 2,03-1,95

(4H, m).

IH-NMR (CDCI3) 3: 9,13 (1H, 5), 8,27 (I, 4, J = 9

Hz), 8,2 (1H, br s), 8,07 (1H, d, J = 2,9 Hz), 7,38-7,32
4 (QH.m), 6,57 (1, t, J = 56Hz), 3,99-3,87 8H, brm), | 20 | 43622

329-3.1 (4H, m), 2,7-2,6 (4H, m), 2,41 (3H, s).
6 42837 | 42721
7 423,15 | 42222
8 44315 | 442,20
9 0131 | 42024
10 41423 | 41320
11 44132 | 44022
12 434,15 | 433,18
13 45519 | 45424
14 42835 | 42721
15 42832 | 42721
16 42032 | 419,15
17 40423 | 403,18
13 42,0 | 44103
19 4420 | 441,23
20 43424 | 433,17
21 41827 | 417,19
2 43228 | 43124
23 4353 | 43422
24 43533 | 43405
25 44931 | 44323
26 5333 | 43204
27 462,41 | 46127
28 43437 | 43323
29 4484 | 44725
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30 448,37 447,20
31 424,35 423,16
32 437,43 436,23
33 437,40 436,23
34 451,33 450,25
35 491,39 490,21
36 457,39 456,22
37 451,43 450,25
38 4373 436,23
39 466,3 465,22
40 480,3 479,24
41 480,3 479,24
42 479,3 478,24
43 463,4 462,29
44 504,30 503,31
45 493,25 492,30
46 507,30 506,31
47 4653 464,26
1H-NMR (CDCI3) &: 9,03 (1H, s), 8,63 (1H, s), 8,28-
8,18 (2H, m), 7,66 (1H, dd, T = 8,7, 2,3 Hz), 6,66 (1H, s),
48 4,78 (1H, q, J = 6,4 Hz), 4,02 (4H, brs), 3,6 (2H, t, T= | 4794 478,28
5,5 Hz), 3,48 (2H, s), 2,62-2,44 (10H, m), 2,03-1,95 (4H,
m), 1,51 3H, d, J= 6,9 Hz).
1H-NMR (CDCI3) &: 9,17 (2H, d, ] = 3,7 Hz), 8,54 (1H,
d,J=8,7Hz), 8,33 (1H, d,J = 1,8 Hz), 7,72 (1H, dd, J =
49 8,5,2,1 Hz), 694 (1H,5), 4,84 (1H, 4, =64 H2), 3,85 | 10, 4 492,30
(4H, t, T = 5,3 Hz), 3,6 H, t, 1= 5,3 Hz), 3,51 (2H, s),
2,54 (10H, t, 7= 5,5 Hz), 1,83 (4H, t, ] = 5,3 Hz), 1,75
(H, d,T=5Hz), 1,52 3H, d, ] = 6,4 Hz).
50 4213 420,20
1H-NMR (CDCI3) &: 9,01 (1H, s), 8,34-8,25 (3H, m),
7,69 (1H, dd, J = 8.9, 2,5 Hz), 6,67 (1H, s), 4,79 (1H, q, J
51 = 6,4 Hz), 4,03 (4H, brs), 3,71 (4H, d, J=7,8 Hz), 3,25 | 4353 434,22
(QH, t, J = 5,3 Hz), 2,04-1,96 (4H, m), 1,51 (3H, d, J =
6,4 Hz).
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52

1H-NMR (CDCI3) &: 9,67 (1H, s), 9,19 (1H, s), 8,61
(1H, d,7=9,1 Hz), 8,42 (1H, d, T=2,7 Hz), 7,7 (1H,
dd, J=8.,9,2,5 Hz), 6,94 (1H, 5), 4,83 (1H, q, ] = 6,6
Hz), 3,8 (4H, t, J = 5 Hz), 3,73 (4H, t, ] = 5,3 Hz),
3,25 (2H, t, J = 5,3 Hz), 1,81 (4H, br s), 1,75-1,68
(2H, m), 1,52 3H, d, T = 6,4 Hz).

4493

448,23

53

449,3

448,27

| 54

4634

462,29

55

1H-NMR (CDCI3) &: 9,03 (1H, s), 8,6 (1H, s), 8,26
(14, d, J=1,8 Hz), 8,19 (1H, d, J = 8,7 Hz), 7,67
(1H, dd, 7=8,7, 2,3 Hz), 6,66 (1H, s), 4,78 (1H, q,J
= 6,4 Hz), 4,02 (4H, br s), 3,48 (2H, s), 2,47 (8H, br
s), 2,28 (3H, s), 2,01-1,97 (4H, m), 1,51 3H,d,J =
6,9 Hz).

4493

448,27

56

1H-NMR (CDCI3) &: 9,48 (1H, s), 9,19 (1H, s), 8,53
(1H, d, J=8,2 Hz), 8,36 (1H, d, T= 1,8 Hz), 7,71
(1H, dd, T = 8,5, 2,1 Hz), 6,94 (1H, s), 4,83 (1H, q, J
— 6,6 Hz), 3,84 (4H, t, T = 5,3 Hz), 3,49 (2H, s), 2,46
(8H, brs), 2,27 (3H, s), 1,87-1,80 (4H, m), 1,77-
1,70(2H, m), 1,52 (3H, d, ] = 6,4 Hz).

463,4

462,29

57

1H-NMR (CDCI3) &: 9,01 (1H, s), 8,29 (1H, d, ] =
9,1 Hz), 8,24 (1H, d, J = 1,8 Hz), 8,20 (1H, s), 7,70
(1H, dd, J= 8,7, 2,3 Hz), 6,69 (1H, s), 4,78 (1H, q, ]
= 6,4 Hz), 4,47 (4H, br s), 3,60 (2H, t, T = 5,5 Hz),
3,51 (2H, 3), 2,59-2,46 (10H, m), 2,25 (4H, t, T=7,5
Hz), 1,93-1,85 (2H, m), 1,50 (3H, d, T = 6,4 Hz).

505,4

504,30

58

1H-NMR (CDCI3) &: 9,14 (1H, d, ] = 3,7 Hz), 8,57
(1H, s), 8,40 (1H, d, T=8,7 Hz), 8,28 (1H, d, J=1,8
Hz), 7,72 (1H, dd, T = 8,2, 2,3 Hz), 7,03 (1H, d, T =
0,9 Hz), 4,87 (1H, q, ] = 6,4 Hz), 3,99 (4H, t, T = 4,6
Hz), 3,93 (4H, t, T = 4,6 Hz), 3,61 (2H, t, ] = 5,3 Hz),
3,51 (2H, s), 2,60-2,46 (10H, m), 1,54 (3H, d, ] = 6,4
Hz).

495,3

494,28

59

1H-NMR (CDCI3) &: 9,01 (1H, s), 8,22 (1H, d,J =
2,3 Hz), 8,16 (1H, d, ] = 8,7 Hz), 8,05 (1H, 5), 7,67
(1H, dd, J = 8,7, 2,3 Hz), 6,70 (1H, s), 4,78 (1H, q, J
— 6,4 Hz), 4,18 (4H, t, ] = 5,9 Hz), 3,60 (2H, t, ] =
5,5 Hz), 3,49 (2H, 3), 2,59-2,45 (10H, m), 1,87 (4H,
s), 1,61-1,55 (41, m), 1,50 3H, d, J = 6,4 Hz).

507.,4

506,31
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60

1H-NMR (DMSO-D6) 5: 9,97 (1H, s), 9,29 (1H, s),
8,20 (1H, d, J = 8,7 Hz), 7,49 (1H, d, ] = 8,7 Hz),
7,24 (14, s), 5,26 (1H, d, T = 4,6 Hz), 4,70-4,61 (1H,
m), 3,84-3,66 (4H, m), 3,57 (2H, s), 2,86-2,73 (4H,
m), 2,61-2,53 (2H, m), 2,46-2,38 (2H, m), 2,16 (6H,
s), 1,78-1,60 (6H, m), 1,38 (3H, d, T = 6,4 Hz).

4774

476,30

61

1H-NMR (DMSO-D6) §: 10,03 (1H, s), 9,31 (1H, s),
8,12 (1H, d, J = 8,2 Hz), 7,49 (1H, d, ] = 8,7 Hz),
7,28 (1H, s), 5,28 (1H, d, ] = 4,6 Hz), 5,03-4,82 (1H,
m), 4,71-4,62 (1H, m), 4,10-3,94 (2H, m), 3,82-3,65
(2H, m), 3,57 (2H, s), 2,86-2,73 (4H, m), 2,62-2,53
(2H, m), 2,46-2,38 (2H, m), 2,22-1,98 (8H, m), 1,95-
1,79 (2H, m), 1,39 3H, d, J = 6,4 Hz).

495,3

494,29

62

1H-NMR (DMSO-D6) &: 9,93 (1H, s), 9,29 (1H, s),
8,19 (1H, d, = 8,2 Hz), 7,45 (1H, d, ] = 8,2 Hz),
7,24 (1H, s), 5,26 (1H, d, T = 4,6 Hz), 4,70-4,61 (1H,
m), 3,86-3,66 (6H, m), 3,05-2,97 (2H, m), 2,75-2,67
(2H, m), 1,79-1,60 (6H, m), 1,38 (3H, d,J = 6,4 Hz).

406,3

405,23

63

1H-NMR (DMSO0-D6) 8: 10,00 (1H, s), 9,31 (1H, s),
8,11 (1H, d, J=8,2 Hz), 7,46 (1H, d, ] = 8,2 Hz),
7,27 (14, s), 5,29 (1H, d, J = 4,6 Hz), 5,03-4,82 (1H,
m), 4,71-4,62 (1H, m), 4,09-3,93 (2H, m), 3,86-3,66
(4H, m), 3,06-2,97 (2H, m), 2,75-2,66 (2H, m), 2,16-
1,98 (2H, m), 1,95-1,79 (2H, m), 1,39 3H, d, J = 6,4
Hz).

4242

423,22

64

1H-NMR (DMSO-D6) 8: 10,36 (1H, s), 9,38 (1, s),
8,31 (1H, d, ] = 2,7 Hz), 8,26 (1H, d, T = 8,7 Hz),
7,82 (1H, dd, T = 8,9, 2,5 Hz), 7,34 (1H, s), 5,32 (1H,
d,J = 4,6 Hz), 4,73-4,63 (1H, m), 4,08-3,9 (4H, m),
3,64 (2H, t,J = 5,5 Hz), 3,40 (21, 5), 3,03 (2H, t, T =
5,5 Hz), 2,79 (1H, s), 2,23-2,08 (4H, m), 1,40 (3H, d,
=64 Hz).

485,48

48421

65

1H-NMR (DMSO-D6) &: 10,14 (1H, s), 9,32 (1H, s),
8,34 (1H, d, J = 8,7 Hz), 8,20 (1H, d, T =2,3 Hz),
7,70 (1H, dd, J= 8,7, 2,3 Hz), 7,25 (1H, s), 5,27 (1H,
d,J=4,6 Hz), 4,69-4,62 (1H, m), 4,54 (1H, d, T =
3,2 Hz), 3,80-3,68 (4H, m), 3,47-3,40 (3H, m), 2,66
(2H, d,J = 11,0 Hz), 2,02 (2H, t, T = 9,8 Hz), 1,74-
1,63 (8H, m), 1,41-1,32 (5H, m).

464,25

463,27

66

1H-NMR (DMSO-D6) 8: 9,93 (1H, s), 9,21 (1H, s),
8,17 (1H, s), 7,96 (1H, d, T = 8,7 Hz), 7,68 (1H, d, J
=7,8 Hz), 6,99 (1H, s), 5,17 (1H, d, ] = 4,6 Hz),
4,62-4,52 (2H, m), 3,89 (4H, br s), 3,47-3,37 (3H,
m), 2,66 (2H, br s), 2,03 (2H, brs), 1,93-1,86 (4H,
m), 1,73-1,67 (2H, m), 1,42-1,33 (5H, m).

450,2

449,25
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67

1H-NMR (DMSO-D6) &: 10,25 (1H, s), 9,35 (1H, s),
8,23-8,15 (2H, m), 7,76-7,72 (1H, m), 7,31 (1H, s),
5,3 (1H, d, J =4,6 Hz), 4,71-4,64 (1H, m), 4,57 (1H,
br s), 3,86-3,74 (8H, m), 3,48-3,41 (3H, m), 2,68
(2H, br s), 2,06 (1H, br s), 1,73-1,67 (2H, m), 1,44-
1,34 (5H, m).

466,2

465,25

68

1H-NMR (DMSO-D6) 8: 10,13 (1H, s), 9,32 (1H, s),
8,34 (1H, d, J = 8,7 Hz), 8,20 (1H, d, T = 2,3 Hz),
7,70 (1H, dd, J = 8,7, 2,3 Hz), 7,26 (1H, s), 5,28 (1H,
brs), 4,69-4,62 (1H, m), 4,40 (1H, br s), 3,82-3,70
(4H, m), 3,42 (2H, s), 3,22 (2H, d, T = 5,9 Hz), 2,90
(1H, t, = 5,5 Hz), 2,80 (2H, d, = 11,4 Hz), 1,88
QH, t, T = 10,5 Hz), 1,75-1,55 (9H, m), 1,41-1,3 (5H,
m), 1,16-1,06 (2H, m).

478,25

477,29

69

1H-NMR (DMSO-D6) §: 9,93 (1H, s), 9,22 (1H, s),
8,19 (1H, ), 7,97 (1H, d, T = 8,2 Hz), 7,69 (1H, d, J
= 8,2 Hz), 6,99 (1H, s), 5,16 (1H, d, ] = 4,6 Hz),
4,63-4,56 (1H, m), 4,42 (1H, br s), 3,89 (4H, br s),
3,47 (2H, br s), 3,22 (2H, br s), 2,85 (2H, brs), 1,95-
1,87 (6H, m), 1,63 (2H, d, J = 8 Hz), 1,4-1,31 (4H,
m), 1,17-1,08 (2H, m).

464,25

463,27

70

1H-NMR (DMSO-D6) 8: 10,35 (1H, s), 9,37 (1H, s),
8,3-8,21 (2H, m), 7,81 (1H, br s), 7,32 (1H, s), 5,31
(1H, d, T = 4,6 Hz), 4,71-4,64 (1H, m), 4,50 (1H, br
s), 3,87-3,75 (14H, m), 3,24 (2H, brs), 1,69 (2H, br
s), 1,46-1,08 (6H, m).

480,2

479,26

71

1H-NMR (DMSO-D6) §: 10,15 (1H, s), 9,33 (1H, s),
8,35 (1H, d, J = 8,7 Hz), 8,20 (1H, d, T = 1,8 Hz),
7,69 (1H, dd, J = 8,7, 2,3 Hz), 7,26 (1H, s), 5,27 (1H,
s), 4,75-4,63 (2H, m), 4,45-4,33 (3H, m), 3,75-3,67
(1H, m), 3,26-3,18 (5H, m), 2,80 (2H, d, J = 11 Hz),
2,7 (1H, s), 1,94-1,85 (4H, m), 1,65-1,57 (4H, m),
1,46-1,28 (SH, m), 1,15-1,04 (2H, m).

495,25

493,28

72

1H-NMR (DMSO-D6) 8: 10,31 (1H, s), 9,34 (1H, s),
8,44 (1H, d, T = 8,7 Hz), 8,30 (1H, d, ] = 2,7 Hz),
7,81 (1H, dd, T =9,1, 2,7 Hz), 7,27 (1H, s), 5,28 (1H,
d, T =4,6 Hz), 4,69-4,64 (1H, m), 3,83-3,69 (6H, m),
3,19 (2H, brs), 2,80 (2H, br s), 2,33 (3H, s), 1,76-
1,64 (6H, m), 1,39 3H, d, T = 6,9 Hz).

463,25

462,25

73

1H-NMR (DMSO-D6) &: 10,09 (1H, s), 9,23 (1H, s),
8,27 (1H, d, J=2,7 Hz), 8,05 (1H, d, ] = 9,1 Hz),
7,77 (14, dd, J = 8,9, 2.5 Hz), 7,00 (1H, s), 5,18 (1H,
d, J=4,6 Hz), 4,63-4,57 (1H, m), 3,90 (4H, br s),
3,69 (2H, t,J =5,5 Hz), 3,16 (2H, s), 2,77 (2H, br 5),
2,31 (3H, s), 1,94-1,88 (4H, m), 1,38 (3H, d, J = 6,4
Hz).

449,2

448,23
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74

1H-NMR (DMSO-D6) 8: 10,38 (1H, s), 9,37 (1H, s),
8,31 (1H, s), 8,25 (1H, d, T = 8,7 Hz), 7,84 (1H, d, ]
=9,1 Hz), 7,32 (1H, s), 5,31 (1H, d, ] = 4,6 Hz),
4,71-4,64 (1H, m), 3,86-3,71 (10H, m), 3,19 (2H, s),
2,80 (2H, s), 2,32 (3H, 5), 1,39 (3H, d, ] = 6,4 Hz).

465,2

464,23

75

1H-NMR (DMSO-D6) 6: 9,90 (1H, s), 9,19 (1H, s),
8,17 (1H, s), 7,91 (1H, d, J=8,4 Hz),7,69 (1H, d, J =
8,4 Hz.), 6,99 (1H, s), 5,23 (1H, d, ] = 4,4 Hz), 4,62-
4,64 (1H, m), 4,41 (1H, br s), 4,28-4,30 (2H, m),
3,47-3,49 (2H, m), 3,34(1H, s), 2,4 (10H, br s), 1,83-
1,87 (4H, m), 1,6 (6H,s), 1,31-1,41 3H,d,J =64
Hz).

507,35

506,31

76

1H-NMR (DMSO-D6) 5: 10,19 (1H, s), 9,34 (1H, s),
8,31 (1H, d, J = 8,4 Hz), 8,21 (1H, s), 7,68 (1H, dd,
J1=2Hz, J=84Hz), 7,28 (1H, s), 5,28 (1H, br 5),
4,56-4,69 (3H, m), 3,45-3,48 (5H, m), 3,03-3,08 (2H,
br m), 2,35-2,38 (10H, m), 1,95-1,98 (2H, br m),
1,74-1,84 (2H, br m), 1,40 (3H, d, J = 6,4 Hz).

537,35

536,29

77

1H-NMR (DMSO-D6) 5: 10,21 (1H, s), 9,35 (1H, s),
8,21-8,25 (2H, m), 7,69-7,71 (1H, d, J = 8,8 Hz),
7,29 (1H, s), 5,31 (1H, d, T = 4,8 Hz), 4,66-4,70 (1H,
m), 4,35-4,38 (1H, m), 3,79-3,84 (14H, m), 3,46-
3,49 (4H, m), 2,54 (6H, s), 2,35-2,37 (8H, m), 2,29
(3H, s), 1,40 3H, d, T = 6,4 Hz).

508,35

507,31

78

1H-NMR (DMSO-D6) &: 10,21 (1H, s), 9,36 (1H, s),
8,29 (1H, d, J = 8,4 Hz), 8,21 (1H, 5), 7,74 (1H, d, T
=72 Hz.),7,03 (1, 5), 5,32 (1H, d, T = 4,8 Hz),
4,87-5,03 (1H, br d), 4,66-4,69 (1H, m), 3,37 (1H, br
s), 4,03 (2H, br s), 3,74-3,71 (2H, br m), 3,44-3,49
(4H, 5), 2,35-2,38 (10H, m), 2,06-2,09 (2H, br m),
1,89-1,9 (2H, brm), 1,4 3H, d, T = 6,4 Hz).

511,35

510,29

79

1H-NMR (DMSO-D6) 5: 10,26 (1H, s), 9,38 (1H, s),
8,19-8,22 (2H, m), 7,75 (1H, d, T = 8,4 Hz.), 7,34
(1H, 5), 5,34 (1H, d, J = 4,4 Hz), 4,67-4,7 (1H, m),
4,46-4,5 (1H, br s), 3,98-3,99 (4H, br m), 3,46 (4H,
s), 2,33-2,41 (10H, br m), 2,12-2,19 (4H, br m), 1,41
(H, d,J= 6,4 Hz).

529,3

528,28

80

1H-NMR (DMSO-D6) 8: 10,05 (1H, s), 9,33 (1H, s),
8,04 (1H, d, J = 8,2 Hz), 7,47 (1H, d, ] = 8,7 Hz),
7,31 (1H, s), 5,31 (1H, d, T = 4,1 Hz), 4,72-4,62 (1H,
m), 4,06-3,9 (4H, m), 3,82 (2H, s), 3,02 (2H, t, ] =
5,7 Hz), 2,7 (2H, t, T = 5,3 Hz), 2,22-2,05 (4H, m),
1,39 3H, d, T = 6,4 H).

4423

441,21
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81

1H-NMR (DMSO-D6) 5: 10,08 (1H, s), 9,34 (1H, s),
8,05 (1H, d, J = 8,7 Hz), 7,51 (1H, d, T = 8,7 Hz),
7,31 (1H, s), 5,30 (1H, d, T = 4,6 Hz), 4,72-4,63 (1H,
m), 4,49 (1H, t, J = 5,3 Hz), 4,06-3,9 (4H, m), 3,63-
3,55 (4H, m), 2,86-2,74 (4H, m), 2,58 (2H, t, J= 6,2
Hz), 2,22-2,05 (4H, m), 1,39 3H, d, ] = 6,4 Hz).

486,48

485,24

82

1H-NMR (DMSO-D6) &: 10,08 (1H, s), 9,34 (1H, s),
8,04 (1H, d, T = 8,7 Hz), 7,5 (1H, d, ] = 8,2 Hz), 7,31
(1H, s), 5,31 (1H, d, J = 4,1 Hz), 4,73-4,62 (1H, m),
4,06-3,89 (4H, m), 3,57 (2H, s), 2,86-2,73 (4H, m),
2,62-2,54 (2H, m), 2,47-2,39 (2H, m), 2,24-2,05
(10H, m), 1,39 (3H, d, T = 6,4 Hz).

5134

512,28

&3

1H-NMR (DMSO-D6) §: 9,95 (1H, s), 9,23 (1H, s),
8,19 (1H, d, J = 2 Hz), 7,96 (1H, d, J = 8,4 Hz), 7,70
(1H, dd, J1 =2 Hz, J2 = 2,4 Hz), 7,03 (11, s), 5,21
(1H, d, J = 4,0 Hz), 4,84-4,83 (1H,br m), 4,61-4,64
(1H, m), 4,34-4,36 (1H, m), 4,16-4,19 (1H, m), 3,88~
3,91 (1H, m), 3,46-3,49 (2H, m), 3,43-3,45 (2H, m),
2,34-2,5 (10H, br m), 2,08-2,11 (1H, m), 1,97-2,06
(1H, m), 1,80-1,83 (1H, m), 1,63-1,67 (1H, m), 1,39
(3H, d, T=4,0 Hz), 1,17 3H, d, I = 4,0 Hz).

493,35

492,30

84

1H-NMR (DMSO-D6) &: 10,22 (1H, s), 9,36 (1H, s),
8,21-8,26 (2H, m), 7,66 (1H, d, J = 8 Hz), 7,31 (1H,
s), 5,31 (1H, d, T = 8 Hz), 4,77-4,87 (2H, m), 4,67-
4,7 (1H, m), 4,34-4,37 (1H, m), 3,33-3,49 (4H, m),
2,9-2,98 (2H, m), 2,60-2,67 (1H, m), 2,34-2,37 (10H,
m), 1,92-1,95 (2H, m), 1,71-1,74 (2H, m), 1,41 3H,
d, J =8Hz)

561,3

560,28

85

1H-NMR (DMSO-D6) 8: 10,27 (1H, s), 9,40 (1H, s),
8,22 (1H, d, J = 2 Hz), 8,08 (1H, d, T = 8,4 Hz), 7,76~
7,79 (1H, m), 7,38 (1H, s), 5,35 (1H, d, T = 4,8 Hz),
4,69-4,73 (1H, m), 4,42 (4H, br s), 4,34-4,37 (1H,
m), 3,45-3,49 (4H, m), 3,28-2,29 (4H, br m), 2,34-
2,38 (10H, br m), 1,41 (3H, d, J = 6,8 Hz).

543,30

542,24

86

1H-NMR (CDCI3) &: 8,97 (1H, s), 8,02-7,95 (2H,
m), 7,36 (1H, d, J = 8,7 Hz), 6,62 (1H, s), 4,77 (1H,
q J = 6,4 Hz), 4,01 (4H, brs), 3,46 (1H, ), 3,03 (4H,
t,J=4,6 Hz), 2,85 (4H, t, = 4,6 Hz), 2,47 3H, s),
1,98 (4H, t, T = 6,6 Hz), 1,5 3H, d, ] = 6,4 Hz).

435,3

434,25

87

1H-NMR (CDCI3) &: 9,03 (1H, s), 8,30-8,24 (2H,
m), 7,39 (1H, d, T = 8,7 Hz), 6,90 (1H, s), 5,26 (2H,
s), 4,81 (1H, q, J = 6,4 Hz), 3,81 (41, t, I = 5,3 Hz),
3,01 (4H, t, J = 4,8 Hz), 2,85 (4H, t, ] = 4,6 Hz), 2,45
(3H, s), 1,83-1,77 (4H, m), 1,75-1,69 (2H, m), 1,49
(3H, d,J= 6,9 Hz).

449,3

448,27
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1H-NMR (CDCI3) &: 9,05 (1H, s), 8,29 (1H, d, ] =
8,7 Hz), 8,14 (1H, s), 7,42 (1H, d, J = 9,1 Hz), 6,90
(1H, s), 4,83 (1H, q, J = 6,4 Hz), 3,85 (4H, 1, 1= 5,3
Hz), 3,67 (2H, t, T = 5,3 Hz), 2,95 (4H, t, ] = 4,8 Hz),
2,72 (4H, brs), 2,65 (2H, t, T = 5,3 Hz), 2,48 (3H, s),
1,88-1,80 (4H, m), 1,78-1,72 (2H, m), 1,51 3H, t, J
=5,9 Hz). |

4933

492,30

&9

1H-NMR (CDCI3) &: 9,09 (1H, d, ] =2,3 Hz), 8,59
(1H, d, T=9,1 Hz), 8,43 (1H, 5), 8,21 (1H, d, ] =2,7
Hz), 7,63 (1H, dd, J = 9,1, 2,7 Hz), 6,93 (1H, s), 4,84
(1H, q, J = 6,4 Hz), 3,88-3,82 (6H, m), 3,17-3,11
(4H, m), 2,89-2,84 (2H, m), 1,88-1,81 (4H, m), 1,77-
1,72 (2H, m), 1,52 3H, d,J = 6,4 Hz).

463,3

462,25

90

1H-NMR (DMSO-D6) §: 10,75 (1H, s), 9,96 (1H, s),
9,16 (1H, d, T = 7Hz), 9,12 (1H, d, T = 1,8 Hz), 8,71
(1H, dd, J = 7,1, 2Hz), 8,32 (1H, s), 6,72 (1H, d, T =
3,7 Hz), 6,42 (1H, d, T = 39,2 Hz), 6,24-6,18 (1H,
m), 5,72-5,63 (2H, m), 5,53-5,44 (2H, m), 5,40 (2H,
t, J=4Hz), 5,22 (2H, s), 4,92 (2H, s), 4,20-4,10
(2H, m), 3,99 (2H, br s), 3,59 3H, d, ] = 5,1 Hz).

467,3

466,22

91

1H-NMR (CDCI3) &: 9,06 (1H, s), 8,59 (1H, d, J =
10,1 Hz), 8,32 (1H, s), 7,05 (1H, d, T = 9,6 Hz), 6,92
(1H, s), 4,84 (1H, q, T = 6,4 Hz), 3,83 (4H, 1, =53
Hz), 3,57 (4H, t, J = 5 Hz), 3,04 (4H, t, ] = 5,3 Hz),
1,84-1,70 (6H, m), 1,52 (4H, d,J = 6,9 Hz).

436,3

435,25

92

1H-NMR (CDCI3) &: 9,06 (1H, s), 8,53 (1H, d, J =
8,2 Hz), 8,36 (1H, s), 8,27 (1H, d, J =2,3 Hz), 7,75
(1H, dd, T = 8,2, 2,3 Hz), 6,86 (1H, s), 4,03 (2H, t, J
= 5,3 Hz), 3,85-3,75 (4H, m), 3,50 (2H, s), 2,98 (2H,
t, T= 5,3 Hz), 2,94-2,86 (4H, m), 2,53-2,36 (4H, br
m), 1,93-1,83 (4H, m), 1,80-1,71 (2H, m).

449.4

448,27

93

1H-NMR (CDCI3) &: 9,09 (1H, s), 8,65 (1H, d, J =
9,1 Hz), 8,57 (1H, ), 8,35 (1H, d, ] = 2,3 Hz), 7,76
(1H, dd, J = 8,7, 2,7 Hz), 6,87 (1H, s), 4,03 (2H, t, J
— 5,3 Hz), 3,84-3,71 (8H, m), 3,27 (2H, t, ] =53
Hz), 2,98 (2H, t, T = 5,3 Hz), 1,92-1,82 (4H, m),
1,79-1,68 (2H, m).

449,3

448,23

94

1H-NMR (CDCI3) &: 9,05 (1H, s), 8,61 (1H, d, J =
10,1 Hz), 8,35 (1H, s), 7,07 (1H, d, = 9,6 Hz), 6,86
(1H, s), 4,03 2H, t, J = 5,3 Hz), 3,80-3,72 (4H, m),
3,61-3,55 (4H, m), 3,08-3,02 (4H, m), 2,97 (2H, t, J
— 5.3 Hz), 1,88-1,78 (4H, m), 1,78-1,68 (2H, m).

436,3

435,25
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95

1H-NMR (DMSO-D6) §: 9,93 (1H, s), 9,21 (1H, s),
8,19 (1H, d, J = 8,2 Hz), 7,45 (1H, d, ] = 8,7 Hz),
7,01 (1H, s), 4,60 (1H, t, ] = 5,3 Hz), 3,84-3,69 (8H,
m), 3,01 (2H, t, J = 5,9 Hz), 2,81 (2H, t, ] = 6,9 Hz),
2,70 (2H, t, J = 5,7 Hz), 1,77-1,60 (6H, m).

406,3

405,23

96

1H-NMR (DMSO-D6) 5: 10,15 (1H, s), 9,32 (1H, s),

8,34 (1H, d, J = 8,7 Hz), 8,20 (1H, d, ] = 1,8 Hz),
7,70 (1H, dd, J = 8,7, 2,3 Hz), 7,22 (1H, s), 5,36 (1H,
s), 4,50 (2H, d, J = 3,7 Hz), 4,35 (1H, s), 3,73 (4H, br
s), 3,47-3,41 (4H, m), 2,44-2,32 (10H, m), 1,75-1,63
(6H, m).

479,3

478,28

97

1H-NMR (DMSO-D6) 5: 10,35 (1H, br s), 9,32 (1H,
s), 8,42 (1H, d, T = 8,2 Hz), 8,31 (1H, 5), 7,77 (1H, d,
J=8Hz), 7,21 (1H, s), 5,36 (1H, 5), 4,49 (2H, s),
3,76-3,63 (6H, m), 3,50 (2H, s), 3,12 (2H, s), 1,75-
1,61 (6H, m).

435,2

43422

98

1H-NMR (DMSO-D6) 5: 9,98 (1H, s), 9,23 (1H, 5),
8,19 (1H,d, J = 4Hz), 7,94 (1H, d, T = 12 Hz), 7,70
(1H, d, J =2 Hz), 7,00 (1H, s), 5,17 (1H, d, ] = 8Hz),
4,89-4,90 (1H, br m), 4,59-4,61 (1H, m), 4,35-4,38
(1H, m), 4,15-4,18 (1H, m), 3,86-3,90 (1H, m), 3,34-
3,49 (4H, m), 2,34-2,49 (10H, m), 2,97-1,10 (2H, m),
1,81-1,84 (1H, m), 1,63-1,68 (1H, m), 1,41 (3H, d, J
=4Hz), 1,16 (3H, d, ] = 8 Hz).

493,30

492,30

99

1H-NMR (DMSO-D6) 5: 9,94 (1H, s), 9,22 (1H, s),
8,18 (1H, d, J = 1,6 Hz), 7,95 (1H, d, T = 8,4 Hz),
7,65-7,68 (1H, m), 6,99 (1H, s), 5,17 (1H, d, T=4,4
Hz), 4,58-4,63 (1H, m), 4,34-4,37 (1H, m), 4,17-4,21
(1H, br m), 3,92-3,98 (1H, br m), 3,77-3,87 (1H, br
m), 3,43-3,49 (SH, m), 2,34-2,37 (11H, br m), 2,05
(1H, br s), 1,45-1,58 (1H, m), 1,38 3H, d, T = 6,4
Hz), 1,09 (3H, d,J = 6,8 Hz).

493,40

492,30

100

1H-NMR (DMSO-D6) 5: 9,95 (1H, s), 9,22 (1H, s),
8,18 (1H,d, J = 1,6 Hz), 7,97 (1H, d, ] = 8,8 Hz),
7,68 (1H, dd, J1 =2,4 Hz, J2 = 2 Hz), 6,99 (1H, s),
5,18 (1H, d, J = 4Hz), 4,58-4,61 (1H, m), 4,34-4,37
(1H, m), 4,10-4,2 (1H, m), 3,91-3,99 (1H, m), 3,79-
3,87 (1H, m), 3,43-3,45 (5H, m), 2,27-2,37 (11H, br
m), 2,01-2,1 (1H, br m), 1,47-1,52 (1H, m), 1,4 (3H,
d,J=64Hz),1,1 BH, d, =64 Hz)

493,35

492,30
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101

1H-NMR (DMSO-D6) 5: 9,80 (1H, s), 9,21 (1H, s),
8,18 (1H, d, J = 1,6 Hz), 7,73 (2H, dd, J1 =2 Hz, ]2 =
2 Hz), 6,98 (14, 5), 5,18 (1H, d, J = 4Hz), 4,98-4,99
(1H, m), 4,88-4,89 (1H, m), 4,59-4,61 (1H, m), 4,35-
4,38 (1H, m), 3,50-3,43 (4H, m), 2,34-2,38 (10H, br
m), 2,01-2,05 (2H, m), 1,73-1,74 (2H, m), 1,40 (3H,
d, J = 4Hz), 1,24-1,25(6H, m).

507,35

506,31

102

1H-NMR (DMSO-D6) 5: 9,97 (1H, s), 9,22 (1H, s),
8,18 (1H, d, J =2 Hz), 7,93 (1H, d, ] = 8 Hz), 7,67
(1H, dd, J1 =2 Hz, 12 = 2Hz), 6,99 (1H, s), 5,19
(1H, d, J = 4Hz), 4,59-4,62 (1H, m), 4,35-4,38 (1H,
m), 3,9-3,94 (2H, m), 3,77 (2H, s), 3,43-3,48 (4H,
m), 2,34-2,37 (10H, br m), 1,69-1,73 (2H, m), 1,38-
1,39 (3H, m), 1,08-1,09 (6H, s).

507,35

506,31

103

1H-NMR (DMSO0-D6) 5: 10,19 (11, s), 9,32 (1H, s),
8,37 (1H, d, J = 8 Hz), 8,22 (1H, d, T = 1,6 Hz), 7,72
(1H, dd, J1 = 1,6 Hz, J2 = 1,6 Hz), 7,24 (1H, s), 5,27
(1H, d,J = 4Hz), 5,2 (2H, s), 4,64-4,67 (1H, m),
4,35-4,37 (1H, br s), 3,45-3,48 (4H, br m), 2,31-2,39
(8H, brs), 1,78-1,80 (4H, br m), 1,49 (4H, d, ] = 6,4
Hz), 1,40 (3H, d, J = 6,4 Hz), 1,23 (2H, s).

505,35

504,30

104

1H-NMR (DMSO-D6) 5: 10,01 (1H, s), 9,24 (1H, s),
8,19 (1H,d, J = 1,5 Hz), 7,95 (1H, d, J = 9Hz), 7,71
(1H, d,J = 12 Hz), 7,04 (1H, 5), 5,2 (1H, d, ] =3
Hz), 4,62-4,58 (1H, m), 4,42-4,49 (2H, m), 4,34-4,38
(1H, m), 3,68-3,72 (2H, m), 3,44-3,5 (4H, m), 2,34-
2,38 (10H, br m), 1,64-1,67 (2H, br m), 1,38 (3H, d,
J = 6Hz), 0,69-0,71 (1H, m), 0,18-0,22 (1H, m).

491,30

490,28

105

1H-NMR (DMSO-D6) 5: 10,08 (1H, s), 9,27 (1H, s),
8,19 (1H,d, ] = 2.0 Hz), 8,06 (1H, d, J = 8 Hz), 7,68
(1H, dd, J1 = 2,4 Hz, 12 =2,4 Hz), 7,1 (1H, s), 5,42
(2H, d, I =24 Hz), 5,22 (1H, d, ] =4 Hz), 4,61-4,64
(1H, m), 4,34-4,37 (1H, m), 3,41-3,44 (4H, m), 2,36-
2,37 (10H, br m), 1,96-1,98 (2H, m), 1,84-1,85 (3H,
m), 1,78-1,80 (2H, m), 1,41-1,51 (3H, m), 1,39-1,40
(3H, m).

519,40

518,31

106

1H-NMR (DMSO0-D6) &: 10,17 (1H, s), 9,34 (1H, s),
8,38 (1H, d, J = 9 Hz), 8,22 (1H, d, ] = 3 Hz), 7,72
(1H, dd, J1 =2,1 Hz, ]2=2,1 Hz ), 7,27 (1H, 5), 5,29
(1H, d, ] = 6Hz), 4,76 (1H, d, 3 Hz), 4,63-4,71 (1H,
m), 4,34-4,45 (3H, m), 3,71-3,77 (1H, m), 3,45-3,49
(4H, m), 3,18-3,27 (2H, m), 2,27-2,38 (10H, br m),
1,91-1,95 (2H, br m), 1,64-1,67 (2H, br m), 1,39
(3H, d,J = 3Hz).

509,35

508,29
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1H-NMR (DMSO-D6) 8: 10,27 (1H, s), 9,28 (1H, s),
8,23 (1H, d, J=10,1 Hz), 7,37 (1H, d, T = 10,1 Hz),
7,18 (1H, s), 5,33 (1H, br s), 4,48 (2H, d, ] = 3,7 Hz),
3,70 (4H, brs), 3,43 (4H, t, ] =5 Hz), 2,82 (4H, t,J
= 5Hz), 1,64 (6H, br s).

4222

421,23

108

1H-NMR (DMSO-D6) 8: 10,13 (1H, s), 9,32 (1H, s),
8,33 (1H, d,J = 8,2 Hz), 8,20 (1H, d, J = 1,8 Hz),
7,70 (1H, dd, T = 8,7, 2,3 Hz), 7,22 (1H, s), 5,35 (1H,
brs), 4,50 (2H, d, J = 4,6 Hz), 3,74 (4H, br s), 3,41
(2H, s), 2,66 (4H, t, T = 4,6 Hz), 2,28 (4H, br s),
1,75-1,63 (6H, m).

435,25

434,25

109

1H-NMR (DMSO0-D6) 8: 9,97 (1H, s), 9,22 (1H, s),
8,20 (1H, d, J=8,2 Hz), 7,49 (1H, d, J = 8,7 Hz),
7,01 (1H, s), 4,60 (1H,t,J =5,5 Hz), 4,49 (1H, t,J =
5,5 Hz), 3,81-3,7 (6H, m), 3,62-3,54 (4H, m), 2,86-
2,74 (6H, m), 2,57 (2H, t, ] = 6,2 Hz), 1,77-1,60 (6H,
m).

450,3

449,25

110

4773

476,30

111

1H-NMR (DMSO-D6) 8: 9,96 (1H, s), 9,29 (1H, s),
8,20 (1H, d, J = 8,7 Hz), 7,49 (1H, d, T = 8,7 Hz),
7,24 (1H, d, T= 0,9 Hz), 5,25 (1H, d, ] = 4,6 Hz),
4,71-4,60 (1H, m), 4,48 (1H, t,J = 5,3 Hz), 3,84-3,66
(4H, m), 3,64-3,54 (4H, m), 2,86-2,74 (4H, m), 2,58
(H, t,J = 6,2 Hz), 1,79-1,59 (6H, m), 1,38 (3H, d, J
= 6,4 Hz).

450,3

449,25

112

468,3

467,24

113

1H-NMR (DMSO-D6) 8: 9,94 (1H, s), 9,21 (1H, s),
8,18 (1H, 5), 7,95 (1H, d, T = 9 Hz), 7,64-7,68 (1H,
m), 6,98 (1H, s), 5,16 (1H, d, T = 6 Hz), 4,56-4,59
(1H, m), 4,33-4,37 (1H, m), 3,96-3,99 (2H, m), 3,66-
3,67 (2H, m), 3,43-3,5 (SH, m), 2,27-2,38 (12H, br
m), 1,39 (3H, d, J =6 Hz), 0,96 (6H, d, ] = 6 Hz)

507,4

506,31

114

1H-NMR (CDCI3) &: 9,08 (1H, s), 8,61 (1H, d,J =
9,6 Hz), 8,42 (1H, s), 7,06 (1H, d, J = 9,6 Hz), 6,93
(1H, s), 4,84 (1H, q, ] = 6,4 Hz), 3,98 (1H, br s), 3,82
(4H, t,J = 5,3 Hz), 3,61 (4H, t, J = 5 Hz), 3,20 (2H, t,
J=6,4Hz), 3,05 3H, 5), 2,95 (2H, t, ] = 6,4 Hz),
2,68 (4H, t, J = 4,8 Hz), 1,83-1,71 (6H, m), 1,52 (3H,
d,J = 6,4 Hz).

5423

541,26

115

1H-NMR (CDCI3) &: 9,12 (1H, s), 8,51 (1H, s), 8,45
(1H, d,J = 8,2 Hz), 8,28 (1H, d, T = 1,8 Hz), 7,73
(1H, dd, J = 8,7, 2,3 Hz), 7,00 (1H, s), 5,05-4,80
(2H, m), 4,12-4,03 (2H, m), 3,96-3,9 (2H, m), 3,51
(2H, 5), 2,55 (84, 5), 2,34 (3H, s), 2,23-2,03 (4H, m),
1,53 (3H, d, T = 6,4 Hz).

481,3

480,28
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116

1H-NMR (CDCI3) 5: 9,03 (1H, d, ] = 4,1 Hz), 8,22
(1H, d, J= 1,8 Hz), 8,17 (1H, d, T = 8,2 Hz), 8,09
(1H, s), 7,68 (1H, dd, T=8,7, 2,3 Hz), 6,76 (1H, s),
5,39 (1H, d, J = 53,1 Hz), 4,81 (1H, q, T = 6,4 Hz),
4.46-4,12 (SH, m), 3,50 (2H, s), 2,62-2,38 (10H, m),
2,34 3H, s), 1,53 3H, d, ] = 6,4 Hz).

467,3

466,26

117

4673

466,26

118

1H-NMR (CDCI3) é: 9,18-9,05 (2H, m), 8,61 (1H, d,
J=9,6 Hz), 7,08-7,01 (2H, m), 4,34 (1H, q, J=6,3
Hz), 3,75 (4H, brs), 3,58 (4H, br s), 3,37 (3H, s),
3,06 (4H, br s), 1,79-1,65 (6H, m), 1,46 (3H, d, J =
6,4 Hz).

450,3

449,27

119

463,3

462,29

120

1H-NMR (CDCI3) 5: 9,01 (1H, s), 8,31-8,26 (2H,

m), 8,19 (1H, d, J =2,7 Hz), 7,58 (1H, dd, T = 8,9,
2,5 Hz), 6,67 (1H, 5), 4,79 (1H, q, ] = 6.4 Hz), 4,4

(1H, br s), 4,03 (4H, br s), 3,88-3,84 (2H, m), 2,9-

2,86 (2H, m), 2,76-2,7 (4H, m), 2,41 3H, s), 2,03-
1,98 (4H, m), 1,51 (3H, d, T = 6,4 Hz).

463,3

462,25

121

1H-NMR (CDCI3) &: 9,15 (1H, s), 8,96 (1H, s), 8,60
(1H, d, T=8,7 Hz), 8,27 (1H, d, T=2,3 Hz), 7,63
(1H, dd, 7=9,1, 2,7 Hz), 6,94 (1H, s), 4,84 (1H, q, J
— 6,4 Hz), 4,07 (1H, br s), 3,90-3,82 (6H, m), 2,91-
2,87 (2H, m), 2,75 (4H, t, T= 8,9 Hz), 2,42 (3H, s),
1,87-1,80 (4H, m), 1,76-1,71 2H, m), 1,52 (3H, d, J
= 6,4 Hz).

4717,3

476,26

122

4773

476,30

123

1H-NMR (CDCI3) §: 9,10 (1H, s), 8,58 (1H, d, T =
9,6 Hz), 8,51 (1H, s), 7,05 (1H, d, T = 10,1 Hz), 6,93
(1H, s), 4,83 (1H, q, ] = 6,4 Hz), 4,02 (1H, 5), 3,82
(4H, t,J = 5,3 Hz), 3,63 (4H, t, J = 5 Hz), 2,58 (4H, ,
J=5,3Hz), 2,36 (3H, s), 1,85-1,77 (6H, m), 1,52
(H, d, J=6,4 Hz).

450,3

449,27

124

1H-NMR (CDCI3) é: 9,15 (1H, s), 8,73 (1H, s), 8,50
(1H, d, J=9,6 Hz), 7,05 (1H, d, J = 9,6 Hz), 7 (1H,
s), 4,99-4,8 (2H, m), 4,1-4,01 (2H, m), 3,90-3,77
(3H, m), 3,63 (4H, t, J =5 Hz), 2,57 (4H,t,J =5
Hz), 2,36 (3H, s), 2,19-1,95 (4H, m), 1,52 3H, d, J =
6,4 Hz).

468,3

467,26

125

1H-NMR (CDCI3) §: 9,18 (1H, s), 8,78 (1H, s), 8,54
(1H, d, T = 10,1 Hz), 7,12 (1H, s), 7,06 (1H, d, ] =
10,1 Hz), 4,97-4,80 (1H, m), 4,35 (1H, q, T = 6,6
Hz), 4,13-4,02 (2H, m), 3,83-3,74 (2H, m), 3,63 (4H,
t,1=5Hz),3,38 BH, 5), 2,57 (4H, t, ] = 5 Hz), 2,35

4823

481,27
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126

1H-NMR (CDCI3) 5: 9,17 (1H, s), 8,82 (1H, s), 8,53
(1H, d,J = 9,6 Hz), 7,12 (1H, 5), 7,05 (1H, d, 1= 9,6
Hz), 4,96-4,80 (1H, m), 4,35 (1H, q, J = 6,4 Hz),
4,12-4,02 (2H, m), 3,84-3,75 (2H, m), 3,57 (4H, br
s), 3,38 (3H, s), 3,04 (4H, br s), 2,06 (4H, d, T=48,5
Hz), 1,47 (3H, d, 1= 6,9 Hz).

468,3

467,26

127

1H-NMR (CDCI3) &: 9,14 (1H, s), 8,93 (1H, s), 8,60
(1H, d, J=9,1 Hz), 8,29 (1H, d, T=2,3 Hz), 7,65
(1H, dd, J = 8,7, 2,7 Hz), 6,94 (1H, s), 4,84 (1H, q, J
=6,3 Hz), 3,86 (7TH, td, T=9,7, 5 Hz), 3,76 (2H, s),
3,18 (2H, t, J = 5,5 Hz), 1,96-1,91 (2H, m), 1,83-1,73
(6H, m), 1,52 3H, d,J = 6,4 Hz).

4633

462,25

128

499,3

498,27

129

1H-NMR (CDCI3) &: 9,15 (1H, s), 8,46-8,43 (2H,
m), 8,27 (1H, d, T = 1,8 Hz), 7,75 (1H, dd, T = 8,7,
2,3 Hz), 7,32 (11, s), 6,56 (1H, t, T = 56 Hz), 4,58-
4,51 (2H, m), 4,04-3,97 (1H, m), 3,61 H, q, J=5,2
Hz), 3,51 (2H, s), 3,46-3,38 (2H, m), 2,57-2,5 (10H,
m), 2,15-2,08 (2H, m), 1,86-1,77 (2H, m).

515,3

514,26

130

1H-NMR (DMSO-D6) : 9,96 (1H, s), 9,29 (1H, s),
8,20 (1H, d, J = 8,2 Hz), 7,50 (1H, d, T = 8,2 Hz),
7,24 (1H, ), 5,25 (1H, d, J = 4,6 Hz), 4,71-4,61 (1H,
m), 4,51-4,40 (1H, m), 3,84-3,66 (4H, m), 3,57-3,43
(4H, m), 2,86-2,78 (2H, m), 2,77-2,69 (2H, m), 2,56-
2,48 (2H, m), 1,79-1,59 (8H, m), 1,38 (3H, d, T = 6,4
Hz).

464,55

463,27

131

1H-NMR (DMSO-D6) &: 10,00 (1, s), 9,29 (1H, s),
8,27 (1H, d, J=9,1 Hz), 8,11 (1H, d, J = 2,7 Hz),
7,55 (1H, dd, T=9,1,3,2 Hz), 7,23 (1H, d, 1= 0,9
Hz), 5,24 (1H, d, T = 4,6 Hz), 4,73-4,52 (2H, m),
4,49-4,38 (2H, m), 3,83-3,67 (4H, m), 3,54-3,46 (2H,
m), 3,22-3,11 (1H, m), 2,82-2,73 (1H, m), 2,54-2,41
(2H, m), 2,34-2,17 (2H, m), 2,13-2,03 (1H, m), 1,77-
1,48 (7H, m), 1,38 (3H, d, J = 6,4 Hz).

512,53

511,27

132

1H-NMR (DMSO-D6) &: 10,00 (1H, s), 9,29 (1H, s),
8,28 (1H, d, J=9,1 Hz), 8,1 (1H, d, ] = 3,2 Hz), 7,55
(1H, dd, J = 8,9, 3Hz), 7,23 (1H, d, T = 0,9 Hz), 5,24
(1H, d, J = 4,6 Hz), 4,93-4,75 (1H, m), 4,7-4,52 (2H,
m), 4,41 (1H, t, J = 5,3 Hz), 3,84-3,66 (4H, m), 3,5
(2H, q, J = 5,8 Hz), 3,02-2,88 (1H, m), 2,76-2,40
(4H, m), 2,40-2,28 (1H, m), 1,97-1,6 (8H, m), 1,38
(H, d,J = 6,4 Hz).

512,57

511,27

133

471,3

470,24
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134

1H-NMR (CDCI3) &: 9,10 (1H, s), 8,51-8,45 (2H,
m), 8,27 (1H, s), 7,74 (1H, t, J = 4,3 Hz), 6,97 (1H,
s), 4,85 (1H, q, ] = 6,4 Hz), 4,53-4,47 (2H, m), 4,04-
3,97 (1H, m), 3,5-3,39 (4H, m), 2,49 (8H, br s), 2,29
(3H, s), 2,15-1,82 (4H, m), 1,53 3H, d, ] = 6,4 Hz).

479,3

478,28

135

1H-NMR (DMSO-D6) 8: 9,99 (1H, s), 9,29 (1H, s),
8,21 (1H, d, J = 8,2 Hz), 7,52 (1H, d, J = 8,7 Hz), 7,2
(1H, s), 5,33 (1H, t, ] = 5,7 Hz), 4,69-4,44 (3H, m),
3,80-3,58 (8H, m), 2,86 (4H, br s), 2,70-2,63 (2H,
m), 1,75-1,62 (6H, m).

436,25

435,24

136

1H-NMR (DMSO-D6) 5: 9,91 (1H, s), 9,23 (1H, s),
8,19 (1H, d, J = 2,1 Hz), 7,96 (1H, d, J = 9,7 Hz),
7,05 (1H, dd, J1 =2,1 Hz, ]2 =8,4 Hz), 7 (1H, s),
5,16 (1H, d, 4,5 Hz), 4,87-4,93 (1H, m), 4,58-4,62
(1H, m), 4,14-4,18 (1H, m), 3,86-3,88 (1H, m), 3,46
(2H, s), 2,49 (8H, m), 2,23 (3H, s), 2,11-1,94 (2H,
m), 1,80-1,86 (1H, m), 1,62-1,67 (1H, m), 1,42 (3H,
d,J=6,3Hz), 1,17 3H, d,J =6 Hz).

463.,3

462,29

137

1H-NMR (DMSO-D6) 8: 9,98 (1H, s), 9,23 (1H, s),
8,19 (1H, s), 7,95 (1H, d, J = 9Hz), 7,69 (1H, d, J =
12 Hz), 7,00 (1H, s), 5,15 (1H, d, ] = 6 Hz), 4,88-
4,93 (1H, m), 4,58-4,62 (1H, m), 4,15-4,18 (1H, m),
3,86-3,93 (1H, m), 3,46 (2H, s), 2,42 (6H, br s), 2,23
(3H, s), 1,81-2,11 (3H, m), 1,63-1,68 (1H, m), 1,41
(3H, d, J=6Hz) , 1,16 (3H, d, ] = 6Hz)

463,30

462,29

138

1H-NMR (300MHz DMSO-d6) 3: 9,93 (1H, s), 9,22
(1H, s), 8,18 (1H, s), 7,96 (1H, d, J = 9 Hz), 7,67
(1H, d, J = 6 Hz), 6,99 (1H, s), 5,16 (1H,d, J = 6
Hz), 4,57-4,61 (1H, m), 4,14-4,20 (1H, m), 3,83-3,96
(2H, m), 3,43-3,52 (4H, m), 2,32-2,36 (8H, br m),
2,14 (3H, s), 2,04-2,06 (1H, m), 1,45-1,5 (1H, m),
1,40 (3H, d, ] =9 Hz), 1,10 3H, d, J = 9 Hz).

463,30

462,29

139

1H-NMR (DMSO-D6) 5: 9,94 (1H, s), 9,21 (1H, s),
8,18 (1H, s), 7,96 (1H, d, J=9 Hz), 7,67 (1H, d, J =
6 Hz), 6,99 (1H, s), 5,17 (1H, s ), 4,61 (1H, br s),
4,15-4,22 (1H, m), 3,97 (1H, s), 3,83 (1H, br s), 3,44
(4H, s), 2,36 (9H, br s) 2,21 3H, s), 2,06-2,16 (1H,
m), 1,48-1,58 (1H, m), 1,38 (3H, d, J = 6 Hz), 1,10
(3H, d, ] = 9 Hz).

463,35

462,29
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140

1H-NMR (DMSO-D6) 5: 9,78 (1H, s), 9,21 (1H, s),
8,19 (1H, d, J = 2 Hz), 7,64-7,74 (2H, m), 6,98 (1H,
s), 5,17 (1H, d, ] = 4,5 Hz), 4,98-5,00 (1H, br m),
4,88-4.91 (1H, br m), 3,43 (2H, s), 2,36 (8H, brs),
2,14 (3H, ), 2,03-2,06 (2H, br m), 1,72-1,77 (2H,
m), 1,4 3H, d, J = 6,3 Hz), 1,25-1,21 (6H, m).

477,35

476,3

141

TH-NMR (DMSO-D6) 8: 9,94 (1H, s), 9,21 (1H, s),
8,19 (1H, s), 7,95 (1H, d, ] = 9Hz), 7,66 (1H, d, ] =
12 Hz), 6,98 (1H, s), 5,17 (1H, d, ] = 3Hz ), 4,58-
4,62 (1H, m), 4,00-4,04 (2H, br m), 3,64-3,67 (2H,
br m), 3,44 (2H, s), 2,27-2,37 (10H, br m), 2,13 (3H,
s) 0,96 (6H, d, J=6 Hz).

477,35

476,3

142

1H-NMR (300MHz DMSO-d6) &: 9,95 (1H, s), 9,22
(1H, s), 8,18 (1H, s), 7,93 (1H, d, J = 6Hz), 7,65-7,68
(1H, m), 6,99 (1H, s), 5,17 (1H, d, J = 3 Hz), 4,58-
4,62 (1H, m), 3,90-3,95 (2H, m), 3,77 2H, s), 3,39-
3,48 (2H, m), 2,27-2,37 (6H,br m), 2,16 (3H,s), 1,69-
1,74 (2H, m), 1,39 3H, d, ] = 6 Hz), 1,10 (6H, 5).

477,35

476,30

143

1H-NMR (DMSO-D6) &: 10,17 (1H, s), 9,32 (1H, s),
8,37 (1H, d, ] = 9 Hz), 8,22 (1H, s), 7,68-7,72 (1H,
m), 7,24 (1H, s), 5,27 (1H, d, ] = 3 Hz), 5,20 (2H, s),
4,63-4,68 (1H, m), 3,45 (2H, s), 2,27-2,43 (8H, br
m), 2,15 (3H, s), 1,77 (4H, s), 1,48 (4H, d, ] = 9 Hz),
1,40 (3H, d, J =9 Hz).

475,35

474,29

144

1H-NMR (300MHz DMSO-d6) é: 10,20 (1H, s),
9,36 (1H, s), 8,22-8,26 (2H, m), 7,66 (1H, d, I =
9Hz), 7,31 (1H, s), 5,30 (1H, d, ] = 6Hz), 4,77-4,87
(2H, m), 4,67-4,7 (1H, m), 3,46 (2H, s), 2,89-2,97
(2H, m), 2,55-2,60 (1H, m), 2,32-2,37 (8H, br m),
2,14 (3H, s), 1,94 (2H, d, J = 12 Hz), 1,68-1,76 (2H,
brm), 1,40 (3H, d, ] =6 Hz).

531,30

530,27

145

H-NMR (DMSO-D6) &: 10,20 (1H, s), 9,36 (1H, s),
8,19 (2H, d, J = 12 Hz), 7,74 (1H, d, ] = 9 Hz), 7,32
(1H, s), 5,29 (1H, d, ] = 6 Hz), 4,69 (1H, ), 3,77-
3,84 (8H, m), 3,45 (2H, s), 2,33-2,38 (8H, br m),
2,15 (3H, s), 1,40 (3H, d, J = 6 Hz)

465,30

464,26

146

1H-NMR (DMSO-D6) 8: 10,15 (1H, s), 9,34 (1H, s),
8,40 (1H, d, J =9 Hz), 8,25 (1H, s), 7,74 (1H, d, J =
9 Hz), 7,26 (1H, 5), 5,21 (1H, d, ] = 3 Hz), 4,44-4,5
(1H, m), 3,69-3,83 (4H, m), 3,53 (2H, s), 2,73-2,90
(11H, br m), 1,56-1,92 (8H, br m), 0,85-0,90 (3H, m)

477,35

476,30
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1H-NMR (DMSO-D6) &: 10,09 (1H, d, J = 12,6 Hz),
9,32 (1H, s), 8,22-8,35 (1H, m), 7,66 (1H, d, J = 8,4
Hz), 7,26 (1H, s), 5,27 (1H, d, ] = 4,5 Hz), 4,61-4,74
(3H, m), 3,76-3,85 (6H, br m), 3,05 (2H, d, J = 12,9
Hz), 2,09 (2H, br s), 2,68-2,78 (3H, br m), 1,55-1,80
(10H, br m), 1,39 (3H, d, ] = 6,6 Hz).

517,40

516,30

148

1H-NMR (DMSO-D6) &: 10,08 (1H, d, J = 10,2 Hz),
9,32 (1H, s), 8,26-8,33 (1H, m), 7,66 (1H, d, J = 8,7
Hz), 7,26 (1H, s), 5,27 (1H, d, ] = 4,5 Hz), 4,61-4,73
(3H, m), 4,44 (1H, br m), 3,76-3,83 (6H, br m), 3,52
(2H, br s), 2,90 (3H, br s), 2,72-2,78 (2H, br m), 2,40
(2H, br s), 2,13 (2H, br s), 1,55-1,8 (10H, br m), 1,39
(3H, d, ] = 6,3 Hz).

561,35

560,32

149

1H-NMR (DMSO-D6) &: 10,08 (1H, d, J = 8,4 Hz),
9,32 (1H, s), 8,26-8,33 (1H, m), 7,64-7,68 (1H, m),
7,26 (1H, 5), 5,27 (1H, d, ] = 4,5 Hz), 4,61-4,73 (3H,
m), 3,72-3,78 (6H, br m), 2,66-2,9 (5H, br m), 2,17
(3H, s), 1,95 (2H, br s), 1,55-1,78 (10H, br m), 1,39
(3H, d,J =63 Hz).

531,40

530,31

150

499,3

498,27

151

1H-NMR (CDCI3) 5: 9,10 (1H, s), 8,60 (1H, d, J =
8,7 Hz), 8,52 (1H, s), 8,22 (1H, d, J =2,7 Hz), 7,63
(1H, dd, ] = 8,7, 2,7 Hz), 6,93 (1H, s), 4,84 (1H, q, J
— 6,6 Hz), 3,89-3,85 (6H, m), 3,67 2H, t, 1 = 5,3
Hz), 2,88 (6H, dd, J = 14,2, 8,2 Hz), 2,71 QH, t, J =
5,5 Hz), 1,86-1,81 (4H, m), 1,76-1,72 (2H, m), 1,52
(3H, d, ] = 6,4 Hz).

507,3

506,28

152

1H-NMR (CDCI3) 8: 9,16 (2H, br s), 8,51 (1H, d, J
= 8,7 Hz), 8,34 (1H, d, J= 1,8 Hz), 7,69 (1H, dd, J =
8,7,2,3 Hz), 6,93 (1H, s), 4,84 (1H, q, ] = 6,4 Hz),
4,04 (1H, d, J = 13,3 Hz), 3,88-3,83 (4H, m), 3,16
(1H, d, ] = 13,3 Hz), 2,72-2,61 (3H, m), 2,53-2,46
(1H, m), 2,24-2,18 (4H, m), 2,15-2,08 (1H, m), 2,01-
1,94 (1H, m), 1,88-1,80 (4H, m), 1,77-1,72 (2H, m),
1,52 3H,d, J = 6,4 Hz), 1,18 3H, d, ] = 6,4 Hz).

477,3

476,3

153

449,25

154

405,19

155

449,3

448,27

156

490,3

489,29
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157

1H-NMR (DMSO-D6) &: 9,99 (1H, s), 9,24 (1H, s),
8,20 (1H, d, J = 1,8 Hz), 7,93 (1H, d, J = 8,4 Hz),
7.67-7,71 (1H, m), 7,04 (1H, s), 5,17 (1H, d, ] = 4,8
Hz), 4,582-4,62 (1H, m), 3,70 (2H, d, ] = 12 Hz),
3,45 (2H, ), 2,22-2,45 (8H, br m), 2,14 (3H, s),
1,64-1,66 (2H, br m), 1,38 (3H, d, ] = 6,3 Hz), 0,68-
0,73 (1H, m), 0,20-0,22 (1H, m).

461,30

460,27

158

1H-NMR (DMSO-D6) &: 9,93 (1H, s), 9,23 (1H, s),
8,19 (1H, s), 7,84 (1H, d, ] = 8,7 Hz), 7,65-7,68 (1H,
m), 7,03 (1H, s), 5,18 (1H, d, ] = 4,5 Hz), 4,58-4,62
(1H, m), 4,09-4,19 (4H, m), 3,43 (2H, s), 2,36 (8H,
brs), 2,15 3H, s), 1,74 (4H, br s), 1,47 (4H, br s),
1,38 (3H, d, J = 6,36 Hz).

477,40

476,30

159

[H-NMR (DMSO-D6) 6: 10,12 (1H, s), 9,33 (1H, s),
8,36 (1H, d, J = 8,7 Hz), 8,21 (1H, d, J = 1,8 Hz),
7,70-7,73 (1H, m), 7,25 (1H, s), 5,21 (1H, d, J = 4,8
Hz), 4,44-4,49 (1H, m), 4,36 (1H, br s), 3,70-3,82
(4H, m), 3,45-3,56 (4H, m), 2,31-2,39 (10H, br m),
1,84-1,92 (1H, m), 1,63-1,72 (7H, m), 0,841-0,91
(3H, m).

507,40

506,31

160

H-NMR (DMSO-D6) &: 10,12 (1H, s), 9,33 (1H, s),
8,36 (1H, d, J = 8,1 Hz), 8,21 (1H, d, J = 1,5 Hz),
7.70-7,73 (1H, m), 7,25 (1H, s), 5,19 (1H, d, J = 4,8
Hz), 4,44-4,49 (1H, m), 4,38 (1H, br s), 3,70-3,82
(4H, m), 3,46-3,56 (4H, m), 2,4 (10H, br s), 1,84-
1,92 (1H, m), 1,58-1,72 (7H, m), 0,85-0,90 (3H, m).

507,40

506,31

161

IH-NMR (DMSO-D6) &: 10,01 (1H, s), 9,31 (1H, s),
8,23 (1H, d, J = 8,4 Hz), 7,52 (1H, d, ] = 8,4 Hz),
7,26 (1H, s), 5,26 (1H, d, ] = 4,5 Hz), 4,61-4,69 (3H,
m), 4,526-4,56 (2H, m), 3,71-3,82 (4H, m), 3,62-
3,66 (1H, m), 3,46 (2H, s), 2,84-2,88 (2H, m), 2,62-
2,65 (2H, m), 1,67-1,73 (6H, br m), 1,39 3H, d, J =
6,3 Hz).

462,30

461,25

162

IH-NMR (DMSO-D6) &: 9,99 (1H, s), 9,29 (1H, s),
8,20 (1H, d, J = 8,7 Hz), 7,49 (1H, d, ] = 8,7 Hz),
7,24 (1H, s), 5,26 (1H, br s), 4,65 (1H, q, ] = 6,3 Hz),
3,83-3,66 (4H, m), 3,64-3,50 (6H, m), 2,85-2,74 (4H,
m), 2,67-2,57 (2H, m), 2,54-2,35 (6H, m), 1,77-1,6
(6H, m), 1,38 (3H, d, ] = 6,4 Hz).

5194

518,31

163

1H-NMR (DMSO0-D6) &: 10,12 (1H, s), 9,31 (1H, s),
8,27 (1H, d, J = 8,2 Hz), 7,63 (1H, d, ] = 8,7 Hz),
7,25 (1H, s), 5,27 (1H, d, ] = 4,1 Hz), 4,70-4,60 (1H,
m), 4,46 (2H, s), 3,84-3,68 (4H, m), 3,64 2H, t, J =
5,9 Hz), 2,99 (2H, d, J = 11,9 Hz), 2,87 2H, t, ] =
5,5 Hz), 2,50-2,39 (2H, m), 1,91-1,81 (2H, m), 1,77-
1,60 (6H, m), 1,56-1,42 (2H, m), 1,38 (3H, d, J = 6,9
Hz).

553,3

552,26
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164

1H-NMR (DMSO-D6) 5: 9,97 (1H, s), 9,28 (1H, s),
8,25 (1H, d, ] = 8,7 Hz), 8,05 (1H, d, J = 3,2 Hz),
7,48 (1H, dd, J=9,1,2,7 Hz), 7,23 (1H, 5), 5,25 (1H,
d, J = 4,6 Hz), 4,69-4,600 (1H, m), 4,45-4,36 (1H,
m), 3,83-3,66 (4H, m), 2,99-2,88 (2H, m), 2,60-2,50
(2H, m), 1,95-1,85 (2H, m), 1,76-1,60 (6H, m), 1,50-
1,35 (5H, m).

450,3

449,25

165

1H-NMR (DMSO0-D6) 8: 9,97 (1H, s), 9,28 (1H, s),
8,26 (1H, d, J =9,1 Hz), 8,05 (1H, d, J =2,7 Hz),
7,49 (1H, dd, J=9,1, 3,2 Hz), 7,23 (1H, s), 5,25 (1H,
d, J=4,6 Hz), 4,69-4,60 (1H, m), 4,43-4,34 (2H, m),
3,83-3,66 (4H, m), 3,52-3,45 (2H, m), 2,78-2,66 (2H,
m), 2,39 (2H, t, ] = 6,2 Hz), 2,30-2,19 (2H, m), 1,97-
1,87 (2H, m), 1,77-1,55 (8H, m), 1,38 3H, d, J = 6,9
Hz).

4943

493,28

166

TH-NMR (DMSO-D6) 8: 9,92 (1H, s), 9,23 (1H, s),
8,20 (1H, d, J = 8,7 Hz), 7,45 (1H, d, ] = 8,2 Hz),
7,00 (1H, s), 4,57 (1H, t, J = 5,5 Hz), 3,84-3,64 (7H,
m), 3,54-3,45 (1H, m), 3,01 (2H, t, J = 5,9 Hz), 2,93-
2,82 (1H, m), 2,70 (2H, t, ] = 5,7 Hz), 1,77-1,59 (6H,
m), 1,21 3H, d, J = 6,9 Hz).

420,3

419,24

167

1H-NMR (DMSO0-D6) 8: 10,13 (1H, s), 9,26 (1H, s),
8,36 (1H, d, J = 8,2 Hz), 8,20 (1H, d, ] = 2,3 Hz),
7,70 (1H, dd, J = 8,7, 2,3 Hz), 7,02 (1H, s), 4,57 (1H,
t, J=5,5Hz), 4,35 (1H, t, ] = 5,3 Hz), 3,84-3,65 (5H,
m), 3,55-3,39 (5H, m), 2,94-2,82 (1H, m), 2,35-2,34
(10H, m), 1,79-1,61 (6H, m), 1,22 (3H, d, ] = 6,9
Hz).

5074

506,31

168

1H-NMR (CDCI3),J = 6,9 Hz).), 8,53 (1H, d, J =
8,2 Hz), 8,33 (1H, s), 8,27 (1H, d, J = 1,8 Hz), 7,73
(1H, dd, J = 8,2, 2,3 Hz), 6,84 (1H, s), 4,27-4,16
(1H, m), 3,88-3,73 (4H, m), 3,65 (2H, t, J = 5,3 Hz),
3,53 (2H, s), 2,92-2,74 (2H, m), 2,74-2,38 (10H, m),
1,96-1,64 (6H, m), 1,3 (3H, d, ] = 5,9 Hz).

507,4

506,31

169

463,3

462,25

170

1H-NMR (DMSO-D6) 5: 9,97 (1H, s), 9,22 (1H, s),
8,21 (1H, d, J = 8,7 Hz), 7,49 (1H, d, ] = 8,7 Hz),
6,99 (1H, s), 4,68 (1H, d, J = 4,6 Hz), 4,50 (1H, br s),
4,13-4,00 (1H, m), 3,81-3,68 (4H, m), 3,64-3,54 (4H,
m), 2,87-2,72 (SH, m), 2,70-2,54 (3H, m), 1,80-1,59
(6H, m), 1,09 3H, d, ] = 5,9 Hz).

4643

463,27

171

464,3

463,27
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172

1H-NMR (DMSO-D6) &: 9,96 (1H, s), 9,25 (1H, s),
8,18 (1H, d, J = 1,5 Hz), 8,07 (1H, d, ] = 8,4 Hz),
7,74 (1H, d, ] = 8,4 Hz), 7,05 (1H, s), 5,2 (1H, d, J =
4.5 Hz), 4,59 (2H, t, ] = 5,7 Hz), 4,38 (4H, br m),
3,43 (1H, s), 2,38-2,7 (9H, br m), 2,15 (1H, s), 1,39
(3H, d, ] = 6,3 Hz).

435,30

434,25

173

1H-NMR (DMSO-D6) &: 9,87 (1H, s), 9,19 (1H, s),
8,18 (1H, d, ] = 1,8 Hz), 7,91 (2H, d, J = 10,2 Hz),
7,68 (1H, dd, J1 = 8,7 Hz, 12 =2,1 Hz), 7 (1H, 5), 5,2
(1H, d, J = 4,5 Hz), 4,62-4,65 (1H, br m), 4,29 (2H,
t,] = 6,3 Hz), 3,46 (2H, br s), 2,5 (5H, br m), 2,27
(4H, br s), 1,81-1,90 (4H, br m), 1,61 (6H, s), 1,40
(3H, d, ] = 6,3 Hz).

477,35

476,30

174

IH-NMR (DMSO-D6) &: 10,08 (1H, s), 9,27 (1H, s),
8,20 (1H, s), 8,05 (1H, d, ] = 8,4 Hz), 7,67 (1H, d, J
= 7,8 Hz), 7,10 (1H, s), 5,42 (2H, d, ] = 16,5 Hz),
5,21 (1H, s), 4,625 (1H, brs), 3,43 (2H, s), 2,36-2,74
(8H, br m), 2,14 (3H, s), 1,63-1,97 (7H, br m), 1,24-
1,48 (6H, br m).

489,40

488,30

175

IH-NMR (DMSO-D6) &: 9,98 (1H, s), 9,31 (1H, s),
822 (1H, d, J = 8,7 Hz), 7,52 (2H, d, J = 8,7 Hz),
7,25 (1H, s), 5,27 (1H, d, ] = 4,2 Hz), 4,65-4,68 (1H,
br m), 3,76-3,82 (SH, br m), 3,42-3,53 (6H, br m),
2,83 (1H, 5), 2,66 (2H, br s), 1,72 (6H, br m), 1,39
(3H, d,J = 6,3 Hz).

461,35

460,27
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176

IH-NMR (DMSO-D6) &: 9,95 (1H, s), 9,27 (1H, s),
8,18 (1H, d, J = 8,4 Hz), 7,52 (1H, d, ] = 8.4 Hz),
7,22 (1H, s), 5,24 (1H, d, ] = 4,8 Hz), 4,63 (1H, br s),
4,33-4,36 (2H,m), 3,71 (4H, br s), 3,42-3,49 (8H, br
m), 3,03 (1H, br s), 2,79-2,87 (4H, br m), 2,54-2,58
(2H, m), 1,69 (6H, br s), 1,36 (4H, d, ] = 6,6 Hz),
1,20 (1H, s).

505,35

504,30

177

IH-NMR (DMSO-D6) 8: 10,04 (1H, s), 9,27 (1H, s),
8,19 (1H, d, J = 1,8 Hz), 7,85 (1H, d, J = 8,4 Hz),
7,69 (1H, dd, J1 = 2,1 Hz, ]2 =8,7 Hz), 7,1 (1H, s),
5,22 (1H, d, J = 4,8 Hz), 4,59-4,63 (1H, m), 4,30-
4,39 (2H, m), 4,15-4,19 (2H, m), 3,71-3,75 (2H, m),
3,61-3,63 (2H, m), 3,59 (1H, s), 2,37-2,49 (10H, br
m), 2,14 (3H, s), 1,88-1,95 (2H, m), 1,39 3H, d, J =

479,35

478,28
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6,6 Hz).

178

TH-NMR (DMSO-D6) &: 10,04 (1H, s), 9,27 (1H, s),
8,19 (1H, d, J=2,1 Hz), 7,85 (1H, d, ] = 8,4 Hz),
7,69 (1H, dd, J1 = 2,1 Hz, ]2 = 8,4 Hz), 7,10 (1H, s),
5,22 (1H, d, J = 4,8 Hz), 4,59-4,63 (1H, m), 4,3-4,39
(3H, m), 4,15-4,19 (2H, m), 3,71-3,75 (2H, m), 3,61-
3,63 (2H, m), 3,48-3,59 (4H, m), 2,34-2,5 (10H, br
m), 1,90-1,95 (2H, m), 1,39 (3H, d, J = 6,6 Hz).

509,40

508,29

179

1H-NMR (DMSO-D6) &: 10,17 (1H, s), 9,35 (1H, s),
8,30 (1H, d, J = 8,4 Hz), 8,22 (1H, s), 7,72 (1H, d, J
=9 Hz), 7,30 (1H, s), 5,30 (1H, d, ] = 4,5 Hz), 4,90
(1H, d, J = 48 Hz), 4,68-4,73 (1H, m), 4,07-4,14 (1H,
br m), 3,96-4,02 (1H, br m), 3,86-3,92 (1H, br m),
3,73-3,77 (1H, br m), 3,45 (2H, s), 2,33-2,37 (8H, br
m), 2,14 (3H, s), 1,85-2,04 (2H, br m), 1,68 (2H, br
s), 1,39 3H, d, J = 6,6 Hz).

481,35

480,28

180

1H-NMR (DMSO-D6) &: 10,17 (1H, s), 9,35 (1H, s),
8,32 (1H, d, J = 8,4 Hz), 8,22 (1H, s), 7,23 (1H, d, J
— 8,4 Hz), 7,29 (1H, s), 5,31 (1H, d, ] = 4,8 Hz),
4,82-4,98 (1H, br d), 4,67-4,71 (1H, m), 4,37 (1H, br
s), 3,77-4,1 (4H, m), 3,45-3,48 (4H, m), 2,39 (10H,
brs), 1,97-2,03 (2H, m), 1,85 (1H, brs), 1,68 (1H, br
s), 1,4 3H, d, 1= 6,3 Hz).

511,40

510,29

181

1H-NMR (DMSO-D6) &: 10,01 (1H, s), 9,27 (1H, s),
8,19 (1H, s), 7,97 (1H, d, J = 8,4 Hz), 7,71 (1H, d, J
=8,7 Hz), 7,07 (1H, s), 5,34-5,52 (1H, br d), 5,21
(1H, d, J = 4,5 Hz), 4,62-4,64 (1H, m), 4,92-3,36
(5H, m), 3,39-3,49 (4H, m), 2,05-2,50 (12H, m), 1,42
(3H, d, ] = 6,3 Hz).

497,40

496,27

182

1H-NMR (DMSO-D6) 8: 10,02 (1H, s), 9,27 (1H, s),
8,19 (1H, s), 7,95 (1H, d, ] = 9 Hz), 7,70 (1H, d, ] =
9 Hz), 7,07 (1H, s), 5,45 (1H, d, J = 60 Hz), 5,21
(1H, d, J = 6Hz), 4,60-4,68 (1H, m), 3,88-4,37 (5H,
m), 3,44-3,50 (4H, m), 2,09-2,54 (12H, br m), 1,40
(3H, d, ] = 6 Hz)

497,35

496,27

183

5074

506,31

184

1H-NMR (CDCI3) 8: 9,10 (1H, d, ] = 5,5 Hz), 8,54-
8,49 (2H, m), 8,26 (1H, d, ] =2,3 Hz), 7,72 (1H, dd,
1=87,2,3 Hz), 6,93 (1H, s), 4,84 (1H, q, ] = 6,4
Hz), 3,87-3,8 (6H, m), 3,50 (2H, s), 2,70 (2H, brs),
2,54-2,40 (6H, m), 2,34-2,22 (3H, m), 1,88-1,72 (6H,
m), 1,52 3H, d, ] = 6,4 Hz), 1,11 3H, d, ] = 5,9 Hz).

507,4

506,31

185

475,3

474,29

186

4774

476,30
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187 4893 | 48830
188 4774 | 47630
189 4893 | 48830
190 4863 | 48525
191 4422 | 441,19
192 4633 | 46225
193 4643 | 46327
194 4633 | 46225
195 507.4 | 50631
TT-NMR (DMSO-D6) 3: 10,03 (1H, 5), 9,31 (1H, s),
823 (1H, d, ] = 8.4 Hz), 7,57 (1H, d, ] = 8.4 Hz),
726 (1H. 5), 5.27 (1H, d, J = 4,5 Hz), 4,65-4,69 (1H,
196 ). 3.95 QM. 8), 3,72-3,83 (4H. brm), 3,68 (1H, 5), | *4>2> | 44429
2.88 (411, br 5), 1,73 (6H, br s), 1,40 (3H, d, J = 6,6
Hz).
[H-NMR (DMSO-D6) 3: 9,97 (11, 5), 9.3 (1H, s),
822 (1H, d, ] = 9 Hz), 7,50 (1H, d, ] = 9 Hz), 7.25
(1M, 5). 5,26 (1H, d, J = 6 Hz), 4,65-4,71 (3H, m),
197 430434 (2H, m), 3.71-3,82 (41, m), 3,51 2H, s), | 7630 47527
282 (4H,d, ] = 6 Hz ), 2,74 (2H, d, J = 6 Hz), 1,72-
173 (6H. br m), 1,39 (3H, d, J = 6Hz).
IF-NMR (DMSO-D6) 3: 10,18 (1H, 5), 9,35 (1H, 5),
8.22-8.32 (2H, m), 7,70-7,73 (1H, m), 7,30(1H, s),
531 (1H. d, ] = 3 Hz), 4,89 (1H, d, J = 45 Hz), 4,65-
198 471 (1H. m), 4.01-4.13 (2H, m), 3,82 (2H, s), 3,43 | 481,30 | 480,28
(2H, d, J = 12 Hz ), 2,37 (8H, br s), 2,15 (3H, 5),
1.98-2.08 (2H, m), 1,75-1,84 (1H, m), 1,69 (1H, br
m), 1,42 3H, d).
IH-NMR (DMSO-D6) 3: 10,18 (1H, 5), 9,36 (1H, ),
$.23-8.32 (2H, m), 7,72-7,73 (1H, br m), 7,31 (1H,
). 5.30 (1L, s), 4,89 (1H, d, J = 48 Hz), 4,58 (2H, s),
199 402411 (2H. m), 3.82 (2H, 5), 3.49 (4H, 5), 1,99- | 21135 | 31029
2,50 (10H, br m), 1,69-1,84 (4H, br m), 1,42 (3H, d,
] =38 Hz).
IT-NMR (DMSO-D6) 5: 9,98 (1H, 5), 9,30 (1H, s),
822 (1H, d, ] = 8,7 Hz), 7,52 (1H, d, ] = 8.4 Hz),
200 7.25 (H, 5), 5.26 (1H, 4,1 = 6 H2), 4,65469 (1H, | o020 | 47429

m), 3,71-3,82 (4H, m), 3,34-3,48 (4H, m), 3,01-3,06
(1H, m), 2,80-2,86 (4H, m), 2,57-2,61 (2H, m), 2,24
(3H, s), 1,72 (6H, br, 5), 1,39 (3H, d, ] = 6,3 Hz)
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201

TH-NMR (DMSO-D6) 8: 10,09 (1H, s), 9,32 (1H, s),
8,26 (1H, d, J = 8,4 Hz), 7,68 (1H, d, J = 8,4 Hz),
7,25 (1H, s), 5,26 (1H, d, J = 4,5 Hz), 4,65-4,69 (1H,
m), 4,54 (1H, t, 5,4 Hz), 3,87 (2H, s), 3,83 (2H, 5),
3,74-3,78 (4H, m), 3,55-3,61 (2H, m), 2,78-2,82 (2H,
m), 1,69-1,73 (6H, br, m), 1,41 (3H, d, J = 6,3 Hz).

436,25

435,24

202

IH-NMR (CDCI3) 5: 9,08 (1H, s), 8,58-8,47 (2H,
m), 8,29 (1H, d, J=2 Hz), 7,74 (1H, dd, ] = 8,5, 2,2
Hz), 6,84 (1H, s), 5,93 (1H, br s), 4,28-4,16 (1H, m),
3,89-3,72 (4H, m), 3,61 (2H, t, ] = 5,4 Hz), 3,52 (2H,
s), 2,94-2,29 (12H, m), 1,96-1,62 (6H, m), 1,30 (3H,
d,J=5.9 Hz).

5074

506,31

203

1H-NMR (CDCIl3) 8: 9,10 (1H, s), 8,72-8,61 (2H,
m), 8,36 (1H, d, J =2,4 Hz), 7,76 (1H, dd, J = 9,0,
2,7 Hz), 6,85 (1H, s), 5,90 (1H, br s), 4,28-4,16 (1H,
m), 3,88-3,71 (8H, m), 3,27 (2H, t, J = 5,4 Hz), 2,94-
2,73 (2H, m), 1,98-1,59 (6H, m), 1,30 3H, d, ] = 6,3
Hz).

463,3

462,25

204

1H-NMR (CDCI3) &: 9,05 (1H, s), 8,36 (1H, d, J =
8,3 Hz), 8,21 (1H, s), 7,42 (1H, d, J = 8,3 Hz), 6,82
(1H, s), 5,94 (1H, br s), 4,26-4,16 (1H, m), 3,87-3,66
(8H, m), 3,03-2,72 (8H, m), 1,93-1,62 (6H, m), 1,29
(3H, d, ] = 5,9 Hz).

464,3

463,27

205

1H-NMR (CDCI3) &: 9,06 (1H, s), 8,60 (1H, d, J =
8,7 Hz), 8,49 (1H, brs), 8,29 (1H, d, ] = 1,4 Hz),
7,72 (1H, dd, J = 8,7, 1,8 Hz), 6,87 (1H, s), 5,22 (2H,
brs), 4,20 (1H, t, J = 8 Hz), 4,12-4,04 (1H, m), 4,03-
3,95 (1H, m), 3,90 (1H, t, ] = 8Hz), 3,57-3,45 (3H,
m), 2,99-2,83 (4H, m), 2,56-2,35 (4H, m), 2,28 (2H,
q.J =73 Hz), 2,02-1,86 (4H, m), 1,61-1,47 (4H, m).

487,3

486,29

206

1H-NMR (CDCI3) 8: 9,07 (1H, s), 8,62-8,45 (2H,
m), 8,29 (1H, s), 7,73 (1H, d, ] = 8,2 Hz), 6,88 (1H,
s), 4,20 (1H, t, J = 8Hz), 4,12-4,04 (1H, m), 4,03-
3,76 (6H, m), 3,59-3,44 (3H, m), 2,98-2,84 (4H, m),
2,54-2,37 (4H, m), 2,29 (2H, q, ] = 7,3 Hz), 1,93-
1,65 (6H, m).

475,3

474,29

207

TH-NMR (CDCI3) 5: 9,04 (1H, s), 8,65 (1H, d, ] =
9,6 Hz), 8,36 (1H, s), 7,04 (1H, d, ] = 10,1 Hz), 6,87
(1H, s), 5,15 (2H, br s), 4,19 (1H, t, J = 8 Hz), 4,12-
4,04 (1H, m), 4,03-3,95 (1H, m), 3,89 (1H, t, ] = 7,8
Hz), 3,62-3,46 (5H, m), 3,08-3,01 (4H, m), 2,28 (2H,
q.J =73 Hz), 1,99-1,82 (4H, m), 1,59-1,45 (4H, m).

474,3

473,27
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208

1H-NMR (CDCI3) 6: 9,05 (1H, s), 8,62 (1H, d, J =
10,1 Hz), 8,40 (1H, s), 7,07 (1H, d, J = 9,6 Hz), 6,89
(1H, s), 4,19 (1H, t, J = 7,8 Hz), 4,12-4,04 (1H, m),
4,03-3,88 (2H, m), 3,86-3,74 (4H, m), 3,63-3,48 (5H,
m), 3,10-3,01 (4H, m), 2,34-2,24 (2H, m), 1,88-1,62
(6H, m).

462,3

461,27

209

1H-NMR (CDCI3) 8: 9,13-9,07 (1H, m), 8,49-8,40
(1H, m), 8,32-8,17 (1H, m), 7,57-7,47 (1H, m), 6,97-
6,92 (1H, m), 4,91-4,57 (3H, m), 4,06-3,76 (7TH, m),
3,28-3,15 (1H, m), 3,07-2,8 (3H, m), 2,26-2,06 (1H,
m), 1,95-1,61 (9H, m), 1,54 3H, d, J = 6.4 Hz).

503.,4

502,28

210

TH-NMR (CDCI3) 8: 9,14-9,06 (1H, m), 8,49-8,40
(1H, m), 8,3-8,14 (1H, m), 7,58-7,47 (1H, m), 6,99-
6,90 (1H, m), 4,91-4,81 (1H, m), 4,80-4,65 (2H, m),
4,03-3,79 (6H, m), 3,34-2,79 (7H, m), 2,15-1,66 (8H,
m), 1,54 (3H, d, J = 6,3 Hz).

503,3

502,28

211

IH-NMR (DMSO-D6) &: 10,17-10,05 (1H, m), 9,31
(1H, s), 8,36-8,22 (1H, m), 7,65 (1H, d, ] = 8,8 Hz),
7.25 (1H, s), 5,28 (1H, d, J = 4,4 Hz), 4,89-4,52 (3H,
m), 3,93-3,59 (7H, m), 3,04-2,71 (3H, m), 2,6-2,44
(1H, m), 1,87-1,13 (15H, m).

5174

516,30

212

1H-NMR (DMSO0-D6) &: 10,16-10,07 (1H, m), 9,31
(1H, s), 8,36-8,23 (1H, m), 7,66 (1H, d, J = 8,3 Hz),
7.28-7.22 (1H, m), 5,28 (1H, d, J = 4,4 Hz), 4,83-
4,54 (4H, m), 4,25-4,04 (2H, m), 3,92-3,64 (6H, m),
3,09-2,73 (3H, m), 2,59-2,49 (1H, m), 1,92-1,59 (8H,
m), 1,38 (3H, d, J = 6,8 Hz).

519,3

518,28

213

IH-NMR (CDCI3) 8: 9,13-9,07 (1H, m), 8,51-8,41
(1H, m), 8,34-8,18 (1H, m), 7,58-7,46 (1H, m), 6,99-
6,90 (1H, m), 4,92-4,63 (3H, m), 4,39-4,29 (1H, m),
4,25-4,15 (1H, m), 4,06-3,79 (6H, m), 3,27-3,15 (1H,
m), 3,11-2,87 (3H, m), 2,31-2.17 (1H, m), 2,08-1,66
(7H, m), 1,54 (3H, d, J = 6,8 Hz).

519,3

518,28

214

1H-NMR (CDCI3) 8: 9,13-9,07 (1H, m), 8,49-8,39
(1H, m), 8,32-8,15 (1H, m), 7,57-7,47 (1H, m), 6,97-
6,92 (1H, m), 4,86 (1H, q, J = 6,4 Hz), 4,81-4,64
(2H, m), 4,01-3,76 (6H, m), 3,16-2,62 (7H, m), 1,98-
1,46 (13H, m).

517,4

516,30

215

1H-NMR (CDCI3) 8: 9,13-9,07 (1H, m), 8,45 (1H, d,
J=18,7 Hz), 8,32-8,17 (1H, m), 7,59-7,43 (1H, m),
6,97-6,92 (1H, m), 4,91-4,73 (2,3H, m), 4,51-4,31
(1,7H, m), 4,09-3,42 (8H, m), 3,05-2,84 (3H, m),
2,38-2,17 (1H, m), 1,94-1,7 (6H, m), 1,54 3H, d, J =
6,4 Hz).

489,3

488,26
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216

1H-NMR (CDCI3) 8: 9,13-9,06 (1H, m), 8,49-8,38
(1H, m), 8,29-8,14 (1H, m), 7,58-7,46 (1H, m), 6,99-
6,90 (1H, m), 4,93-4,78 (2H, m), 4,74-4,59 (1H, m),
4,37-4,26 (1H, m), 4,12-3,76 (7H, m), 3,76-3,63 (1H,
m), 3,25-3,23 (6H, m), 1,94-1,68 (6H, m), 1,54 (3H,
d,]=6,3 Hz).

519,3

518,28

217

1H-NMR (DMSO0-D6) 8: 9,99 (1H, s), 9,31 (1H, s),
8,26 (1H, d, J=8,4 Hz), 7,52 (1H, d, J = 8,7 Hz),
7,26 (1H, s), 6,00 (2H, br s), 5,26 (1H, br s), 4,66-
4,67 (1H, br m), 3,60-3,66 (4H, m), 3,82 (2H, s),
2,72-2,93 (5H, m), 2,56-2,60 (2H, m), 1,72-1,73 (6H,
br m), 1,69-1,73 (6H, br, m), 1,39 (3H,d, J=6,3
Hz).

449,1

448,27

218

IH-NMR (DMSO-D6): : 10,04 (1H, s), 9,28
(1H, s), 8,29 (1H ,d, ] = 9 Hz), 8,08 (1H, d,J = 2,9
Hz), 7,51 (1H,d, ] = 12 Hz), 7,21 (1H, s), 5,23 (3H,
d,J = 18 Hz), 4,63-4,67 (1H, m), 4,43 (2H, brs),
3,54 (2H, s), 2,79-2,82 (2H, 5), 2,26-2,28 (4H, 5),
1,96(2H, br s), 1,76 (6H, s), 1,46 (4H, d, J =9 Hz),
1,39 (3H, d, ] = 6 Hz)

506,30

505,28

219

1H-NMR (DMSO-D6) &: 9,85 (1H, s), 9,23 (1H, s),
8,05 (1H, s), 7,86 (1H, d, ] =9 Hz), 7,04 (1H, s),
5,34-5,52 (1H, brs), 5,19 (1H, d, ] = 3 Hz), 4,61-
4,64 (1H, m), 3,89-4,38 (6H, m), 3,49 2H, d, J =9
Hz), 2,73 (2H, s), 2,19 (4H, d, ] = 6 Hz) 2,04 (2H, 5),
1,64 (2H, d, ] = 9 Hz), 1,39 3H, d, J = 6 Hz)

498,30

497,26

220

1H-NMR (DMSO-D6) 8: 9,99 (1H, s), 9,27 (1H, s),
8,27 (1H, d, J = 9 Hz), 8,05-8,06 (1H, s), 7,49 (1H,
d,J =12 Hz), 5,19-5,25 (3H, m), 4,61-4,68 (1H, m),
4,40-4,45 (1H, m), 2,96 (2H, d, J = 12 Hz), 2,62 (2H,
d,J=3Hz), 1,93 (2H, d, ] =9 Hz), 1,94 (4H, s),
1,37-1,52 (9H, m)

462,25

461,25

221

1H-NMR (DMSO-D6) &: 9,81 (1H, s), 9,22 (1H, s),
8,03 (1H, s), 7,85 (1H, d, ] =9 Hz), 7,49 (1H, d, J =
9 Hz), 7,04 (1H, s), 5,34-5,52 (1H, br s), 5,18 (1H, d,
J =6 Hz), 4,61-4,64 (1H, m), 4,42 (1H, s), 4,36-4,41
(4H, m), 2,95 (2H, d, ] = 18 Hz), 2,60 (2H, d, J = 3
Hz), 2,24-2,25 (3H, m), 2,10 (2H, d, ] = 15 Hz),
1,38-1,50 (5H, m)

454,25

453,23

222

TH-NMR (DMSO-d6) 8: 9,30 (1H, s), 8,21(1H, d, J
= 9 Hz), 8,06 (1H, d, J = 3 Hz), 7,48-7,52 (1H, m),
7,27 (1H, s), 4,72-4,96 (1H, m), 4,65-4,69 (1H, m),
4,39-4,40 (1H, m), 4,01-4,07 2H, m), 3,87-3,93 (1H,
m), 3,65-3,73 (1H, br m), 3,49-3,53 (2H, m), 2,75
(2H, br s), 2,32-2,45 (2H, m), 2,29-2,32 (2H, m)
1,84-2,07 (SH, br m) , 1,64-1,67 (3H, m), 1,39 (3H,

512,25

511,27
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223

1H-NMR (CDCI3) &: 9,12-9,05 (1H, m), 8,52-8,42
(1H, m), 8,29-8,12 (1H, m), 7,55-7,44 (1H, m), 6,96-
6,88 (1H, m), 5,41-5,14 (2H, br m), 4,90-4,68 (3H,
m), 4,11-3,83 (3H, m), 3,29-3,13 (2H, m), 3,04-2,91
(2H, m), 2,45-2,11 (5H, m), 2,07-1,45 (13H, m).

529,3

528,30

224

1H-NMR (CDCI3) &: 9,12-9,05 (1H, m), 8,51-8,42
(1H, m), 8,28-8,12 (1H, m), 7,54-7,43 (1H, m), 6,95-
6,88 (1H, m), 5,36-5,18 (2H, br m), 4,89-4.69 (3H,
m), 4,11-3,83 (3H, m), 3,27-3,12 (2H, m), 3,03-2,91
(2H, m), 2,45-2,10 (5H, m), 2,06-1,45 (13H, m).

529.4

528,30

225

1H-NMR (DMSO0-D6) &: 10,22-10,14 (1H, m), 9,29
(1H, s), 8,30-8,18 (1H, m), 7,64 (1H, d, ] = 8,7 Hz),
7,22 (1H, s), 5,32-5,13 (3H, m), 4,71-4,57 (3H, m),
3,87-3,74 (2H, m), 3,37 (2H, t, ] = 13,5 Hz), 2,92-
2,73 (3H, m), 2,66-2,29 (2H, m), 2,26-2,19 (3H, m),
2,08-1,86 (2H, m), 1,86-1,67 (4H, m), 1,55-1,34 (7H,
m).

529,3

528,30

226

[H-NMR (CDCI3) &: 9,1-9,04 (1H, m), 8,51-8,43
(1H, m), 8,22-8,08 (1H, m), 7,54-7,43 (1H, m), 6,95-
6,89 (1H, m), 5,37-5,16 (2H, br m), 4,89-4,62 (3H,
m), 4,05-3,79 (3H, m), 3,41-3,28 (1H, m), 3,03-2,90
(3H, m), 2,86-2,76 (1H, m), 2,72-2,59 (1H, m), 2,53-
2,43 (1H, m), 2,42-2,36 (3H, m), 2,23-2,07 (2H, m),
2,02-1,85 (4H, m), 1,61-1,48 (7H, m).

529.,4

528,30

227

545,3

544,29

228

1H-NMR (CDCI3) &: 9,10-9,05 (1H, m), 8,50-8,41
(1H, m), 8,23-8,08 (1H, m), 7,53-7,44 (1H, m), 6,94-
6,89 (1H, m), 5,37-5,17 (2H, br m), 4,88-4,70 (3H,
m), 4,03-3,88 (3H, m), 3,47-3,40 (2H, m), 3,02-2,91
(2H, m), 2,66-2,54 (4H, m), 2,00 -1,88 (4H, m),
1,85-1,6 (5H, m), 1,60-1,49 (6H, m).

529,3

528,30

229

TH-NMR (DMSO-D6) 8: 10,24-10,10 (1H, m), 9,31-
9,25 (1H, m), 8,30-8,15 (1H, m), 7,71-7,36 (2H, m),
7.25-7,16 (1H, m), 5,63-5,02 (4H, m), 4,71-4,48 (3H,
m), 4,33-4,18 (1H, m), 3,88-3,57 (5H, m), 3,22-2,70
(3H, m), 1,87-1,66 (4H, m), 1,56-1,25 (8H, m).

5313

530,28

230

515,3

514,28

231

1H-NMR (CDCI3) &: 9,11-9,05 (1H, m), 8,51-8,42
(1H, m), 8,23-8,11 (1H, m), 7,53-7,45 (1H, m), 6,95-
6,89 (1H, m), 5,38-5,06 (3H, m), 4,89-4,68 (3H, m),
4,06-3,83 (3H, m), 3,57-3,42 (2H, m), 3,06-2,83 (5H,
m), 2,67-2,56 (1H, m), 2,29-1,84 (6H, m), 1,79-1,47
(7H, m).

5474

546,29
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232

1H-NMR (CDCI3) 5: 9,10-9,05 (1H, m), 8,52-8,43
(1H, m), 8,23-8,11 (1H, m), 7,53-7,45 (1H, m), 6,95-
6,90 (1H, m), 5,37-5,16 (2H, br m), 4,88-4,66 (3H,
m), 4,39-4,28 (1H, m), 4,05-3,81 (3H, m), 3,62-3,51
(2H, m), 3,10-2,85 (4H, m), 2,84-2,76 (1H, m), 2,66-
2,56 (1H, m), 2,20-1,45 (13H, m).

545,3

544,29

233

1H-NMR (CDCI3) 3: 9,10-9,05 (1H, m), 8,52-8,43
(1H, m), 8,23-8,10 (1H, m), 7,54-7,45 (1H, m), 6,95-
6,90 (1H, m), 5,37-5,16 (2H, br m), 4,88-4,66 (3H,
m), 4,39-4,28 (1H, m), 4,05-3,81 (3H, m), 3,62-3,51
(2H, m), 3,09-2,86 (4H, m), 2,84-2,76 (1H, m), 2,66-
2,56 (1H, m), 2,21-1,47 (13H, m).

5454

544,29

234

1H-NMR (CDCI3) 8: 9,10-9,05 (1H, m), 8,53-8,45
(1H, m), 8,24-8,10 (1H, m), 7,54-7,45 (1H, m), 6,95-
6,89 (1H, m), 5,36-5,16 (2H, br m), 4,88-4,73 (4H,
m), 4,59-4,51 (3H, m), 4,10-3,93 (2H, m), 3,74 (1H,
t, J = 5,9 Hz), 3,58-3,52 (2H, m), 3,04-2,91 (2H, m),
2,03-1,84 (4H, m), 1,61-1,48 (7H, m).

531,3

530,28

235

1H-NMR (CDCI3) 5: 9,10-9,05 (1H, m), 8,52-8,43
(1H, m), 8,20-8,06 (1H, m), 7,52-7,44 (1H, m), 6,95-
6,89 (1H, m), 5,36-5,05 (3H, m), 4,88-4,79 (1H, m),
4,75-4,61 (2H, m), 4,03-3,75 (5H, m), 3,53-3,46 (2H,
m), 3,38-3,24 (2H, m), 3,03-2,89 (2H, m), 2,02-1,85
(4H, m), 1,60-1,49 (7H, m).

533,3

532,27

236

1H-NMR (CDCI3) 8: 9,10-9,05 (1H, m), 8,51-8,43
(1H, m), 8,20-8,06 (1H, m), 7,52-7,43 (1H, m), 6,95-
6,89 (1H, m), 5,36-5,16 (2H, br m), 4,88-4,58 (7H,
m), 4,06-3,72 (3H, m), 3,56-3,50 (4H, m), 3,40-3,34
(2H, m), 3,02-2,88 (2H, m), 2,01-1,87 (4H, m), 1,60-
1,49 (7H, m).

5573

556,29

237

IH-NMR (CDCI3) 8: 9,11-9,05 (1H, m), 8,52-8,42
(1H, m), 8,27-8,12 (1H, m), 7,50 (1H, d, J = 8,7 Hz),
6,95-6,89 (1H, m), 5,38-4,67 (5H, m), 4,34-3,82 (3H,
m), 3,12-2,90 (4H, m), 2,31-1,49 (20H, m), 1,42-
1,22 (1H, m).

543,4

542,31

238

TH-NMR (CDCI3) 8: 9,11-9,05 (1H, m), 8,52-8,42
(1H, m), 8,25-8,10 (1H, m), 7,50 (1H, d, J = 8,7 Hz),
6,95-6,89 (1H, m), 5,42-4,68 (SH, m), 4,34-3,85 (3H,
m), 3,07-2,89 (4H, m), 2,28-1,49 (20H, m), 1,39-
1,21 (1H, m).

543,4

542,31

239

1H-NMR (CDCI3) 8: 9,1-9,05 (1H, m), 8,52-8,43
(1H, m), 8,23-8,08 (1H, m), 7,54-7,42 (1H, m), 6,95-
6,90 (1H, m), 5,36-5,16 (2H, br m), 4,89-4,43 (3H,
m), 4,14-3,79 (2H, m), 3,73-3,48 (4H, m), 3,38-3,27
(2H, m), 2,93 (2H, t, ] = 5,7 Hz), 2,37-2,31 (3H, m),
2,04-1,48 (11H, m).

515,4

514,28
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240

TH-NMR (CDCI3) 8: 9,12 (1H, br s), 8,58-7,92 (2H,
m), 7,42-7,28 (1H, br m), 6,92 (1H, s), 5,38-5,12
(2H, br m), 4,84 (1H, q,J = 6,4 Hz), 3,67 QH, t, ] =
6,4 Hz), 3,54-3,39 (2H, m), 3,23-3,12 (1H, m), 3,09-
2,91 (4H, m), 2,81-2,59 (2H, m), 2,41 (3H, s), 2,02-
1,72 (4H, m), 1,61-1,46 (7H, m).

487,3

486,29

241

[H-NMR (DMSO-D6) &: 9,95 (1H, s), 9,29 (1H, s),
8,27 (1H, d, ] = 9 Hz), 8,26 (1H, d, ] = 3 Hz), 7,48 -
7,52 (1H, m), 7,24 (1H, s), 5,25 (1H, d, J = 4,2 Hz),
4,64-4,68 (1H, m), 4,28-4,32 (4H, m), 3,08-3,12 (1H,
br m), 2,73-2,80 (1H, m), 2,54-2,61 (2H, m), 2,00
(1H, br s), 1,69-1,71 (7H, br m), 1,43-1,60 (2H, m),
1,39 (3H, d, J = 6,6 Hz).

450,20

449,25

242

1H-NMR (DMSO-D6) &: 10,01 (1H, s), 9,28 (1H, s),
8,28 (1H, d, J = 9 Hz), 8,06 (1H, d, J = 3 Hz), 7,48 -
7,52 (1H, m), 7,21 (1H, s), 5,24 (1H, d, J = 4,5 Hz),
5,19 (1H, br s), 4,63-4,66 (1H, m), 4,25-4,30 (1H,
m), 3,09 (1H, d, J = 12,3 Hz), 2,73-2,80 (1H, m),
2,54 (2H, br's), 2,02-2,05 (1H, br m), 1,59 -1,76 (5H,
m), 1,40 -1,55 (9H, m).

462,20

461,25

243

1H-NMR (DMSO-D6) &: 9,98 (1H, s), 9,31 (1H, s),
8,19 (1H, d, J = 9 Hz), 8,06 (1H, d, ] =2,7 Hz), 7,46-
7,50 (1H, m), 7,27 (1H, s), 5,27 (1H, d, J = 4,5 Hz),
4,73-4,92 (1H, br m), 4,66-4,70 (1H, m), 4,38-4,42
(1H, m), 3,78-4,11 (4H, m), 2,92-2,99 (2H, br m),
2,56-2,60 (2H, m), 1,83-2,20 (6H, m), 1,66 (1H, br
s), 1,38-1,51 (SH, m).

468,25

467,24

244

449,15

448,23

245

1H-NMR (DMSO-D6) &: 10,01 (1H, s), 9,24 (1H, s),
8,28 (1H, d, J = 2.4 Hz), 8,01 (1H, d, J = 8,7 Hz),
7,76 (1H, dd, J1 = 12Hz, ]2 =2,7 Hz), 6,98 (1H, s),
5,05 (1H, d, J = 5,1 Hz), 4,87-4,89 (1H, m), 4,38-
4,40 (1H, m), 4,16-4,18 (1H, m), 3,88-3,92 (1H, m),
3,61-3,65 (2H, m), 3,41 (2H, s), 3,01-3,05 (2H, m),
2,85 (1H, brs), 1,83-2,09 (4H, m), 1,62-1,69 (2H,
m), 1,674 (3H, d, ] = 6,3 Hz), 0,86-0,91 (3H, m)

463,20

462,25

246

1H-NMR (DMSO-D6) &: 10,01 (1H, s), 9,24 (1H, s),
8,28 (1H, d, J = 2,4 Hz), 8,01 (1H, d, ] = 8,7 Hz),
7,76 (1H, dd, J1 = 12 Hz, J2 = 2,7 Hz), 6,98 (1H, s),
5,05 (1H, d, J = 5,1 Hz), 4,87-4,89 (1H, m), 4,38-
4,40 (1H, m), 4,16-4,18 (1H, m), 3,88-3,92 (1H, m),
3,61-3,65 (2H, m), 3,41 (2H, s), 3,01-3,05 (2H, m),
2,85 (1H, brs), 1,83-2,09 (4H, m), 1,62-1,69 (2H,
m), 1,674 3H, d, ] = 6,3 Hz), 0,86-0,91 (3H, m)

463,20

462,25
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TH-NMR (DMSO-D6) &: 9,92 (1H, s), 9,23 (1H, s),
8,19 (1H, s), 7,95 (1H, d, ] = 9Hz), 7,70 (1H, d, ] =9
Hz), 6,98 (1H, s), 5,06 (1H, d, J = 6 Hz), 4,89 (1H,
m), 4,4 (2H, m), 4,18-4,14 (1H, m), 3,91-3,88 (1H,
m), 3,44 (4H, br s), 2,51 (10H, brs), 2,11-1,83 (4H,
m), 1,69-1,62 (2H, m), 1,16 (3H, d, J = 6 Hz), 0,91-
0,86 (3H, m).

507,30

506,31

248

IH-NMR (DMSO-D6) &: 9,92 (1H, s), 9,23 (1H, s),
8,20 (1H, s), 7,98 (1H, d, ] =9 Hz), 7,70 (1H, d, J =
6Hz), 7,02 (1H, s), 5,12 (1H, d, J = 6 Hz), 4,85-4,83
(1H, m), 4,45-4,43 (1H, m), 4,20-4,16 (1H, m), 3,91-
3,87 (1H, m), 3,48 (4H, br s), 2,50 (10H, br s), 2,12-
1,83 (4H, m), 1,67-1,60 (2H, m), 1,6 3H, d, J=6
Hz), 0,89-0,84 (3H, m).

507,30

506,31

249

1H-NMR (DMSO-D6) &: 10,19 (1H, s), 9,34 (1H, s),
8,40 (1H, d, J = 9 Hz), 8,25 (1H, s), 7,74-7,78 (1H,
m), 7,27 (1H, s), 5,27 (1H, d, ] = 3 Hz), 4,64-4,72
(2H, m), 3,70-3,88 (4H, m), 3,47-3,49 (4H, m), 3,32-
3,38 (2H, m), 3,01 (2H, s), 2,72-2,73 (2H, s), 1,68-
1,74 (6H, m), 1,40 (3H, d, ] = 6 Hz)

507,25

506,28

250

1H-NMR (DMSO-D6) &: 9,85 (1H, s), 9,28 (1H, s),
8,04 (1H, d, J = 3 Hz), 7,85 (1H, d, ] = 9,3 Hz), 7,47
27,51 (1H, m), 7,04 (1H, s), 5,34 -5,52 (1H, br m),
5,19 (1H, d, ] = 4,8 Hz), 4,61-4,64 (1H, m), 3,89-
4,32 (5H, m), 3,05-3,15 (1H, br m), 2,75-2,79 (2H,
m), 2,54 (2H, br s), 2,03-2,24 (3H, br m), 1,68 -1,71
(1H, m), 1,45-1,53 (2H, m), 1,39 (3H, d, J = 6,6 Hz).

454,15

453,23

251

IH-NMR (DMSO-d6) &: 10,00 (1H, s), 9,31 (1H, s),
8,20(1H, d, J = 9,3 Hz), 8,06 (1H, d, ] = 3 Hz), 7,46-
7,50 (1H, m), 7,27 (1H, s), 5,27 (1H, d, ] = 4,5 Hz),
4,75-5,01 (1H, m), 4,66-4,70 (1H, m), 4,23-4,26 (1H,
m), 3,78-4,19 (4H, m), 3,07-3,12 (1H, m), 2,72-2,78
(1H, m), 2,50-2,55 (2H, m), 1,97-2,03 (4H, m), 1,64-
1,83 (2H, m), 1,49-1,59 (2H, m), 1,38-1,47 (3H, m).

468,20

467,24

252

1H-NMR (DMSO-d6) 8: 9,97 (1H, s), 9,29 (1H, s),
8,27(1H, d, J = 9Hz), 8,06 (1H, d, J =2,7 Hz), 7,49-
7,53 (1H, m), 7,24 (1H, s), 5.25 (1H, d, J = 4,8 Hz),
4,64-4,68 (1H, m), 4,35-4,39 (2H, m), 3,71-3,77 (4H,
m), 3,46-3,52 (2H, m), 3,01 (1H, d, J = 11,4 Hz),
2,65-2,69 (1H, m), 2,40-2,45 (2H, m), 2,12-2,18 (2H,
m), 1,97-2,08 (1H, m), 1,62-1,78 (7H, br s), 1,48-
1,60 (1H, m), 1,30-1,45 (4H, m).

494,20

493,28
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1H-NMR (DMSO-d6) &: 10,02 (1H, s), 9,28 (1H, s),
8,28 (1H, d, J = 9 Hz), 8,07 (1H, d, J = 2,4 Hz), 7,49-
7,53 (1H, m), 7,22 (1H, s), 5,19-5,26 (3H, m), 4,61-
4,69 (1H, m), 4,39 (2H, br s), 3,49 (2H, d, J =3,9
Hz), 3,01 (2H, d, J = 8,7 Hz), 2,67-2,73 (1H, m),
2,35-2,45 (2H, s), 1,98-2,27 (3H, m), 1,77 (5H, br
m), 1,38-1,56 (9H, m).

506,30

505,28

254

1H-NMR (DMSO-d6) &: 9,83 (I1H, s), 9,19 (1H, s),
8,00 (1H, d, J =3 Hz), 7,82 (1H, d, ] = 9 Hz), 7,45-
7.49 (1H, m), 7,01 (1H, s), 5,31-5,49 (1H, m), 5,15
(1H, d, J = 4,8 Hz), 4,57-4,61 (1H, m), 3,87-4,36
(6H, m), 3,42-3,48 (2H, m), 2,97 (1H, d, J = 7,2 Hz),
2,62-2,67 (1H, m), 2,37-2,47 (2H, m), 1,99-2,23 (5H,
m), 1,47-1,59 (1H, m), 1,34-1,36 (3H, m).

498,20

497,26

255

1H-NMR (DMSO-D6) &: 10,03 (1H, s), 9,31 (1H, s),
8,20 (1H, d, J = 9 Hz), 8,06 (1H, d, J = 2,7 Hz), 7,48-
7,52 (1H, m), 7,27 (1H, s), 5,28 (1H, d, J = 4,5 Hz),
4,80-4,96 (1H, br m), 4,66-4,70 (1H, m), 4,37 (2H,
brs), 3,78-4,10 (4H, m), 3,49 2H, d, ] = 6,4 Hz),
3,02-3,00 (1H, br m), 2,66-2,73 (1H, m), 2,49 (2H,
brs), 1,97-2,27 (SH, m), 1,53-1,97 (4H, m), 1,38-
1,42 (4H, m).

512,25

511,27

256

461,3

460,23

257

449,3

448,23

258

463,3

462,25

259

569,3

568,26

260

463,3

462,25

261

463,21

462,25

262

TH-NMR (CDCI3) 8: 9,09 (1H, s), 8,51-8,43 (1H,
m), 8,27-8,18 (1H, m), 7,53-7,44 (1H, m), 6,95-6,90
(1H, m), 5,36-5,18 (2H, br m), 4,89-4,71 (3H, m),
4,01-3,89 (3H, m), 3,79-3,64 (1H, m), 3,33-3,26 (2H,
m), 3,07-2,91 (2H, m), 2,86-2,73 (2H, m), 2,34-2,22
(2H, m), 2,02-1,81 (6H, m), 1,74-1,41 (9H, m).

559.,4

558,31

263

1H-NMR (CDCI3) 8: 9,10-9,05 (1H, m), 8,52-8,42
(1H, m), 8,23-8,07 (1H, m), 7,53-7,44 (1H, m), 6,95-
6,90 (1H, m), 5,37-5,17 (2H, br m), 4,88-4,70 (3H,
m), 4,02-3,86 (3H, m), 3,65-3,55 (2H, m), 3,34-3,28
(2H, m), 3,06-2,90 (2H, m), 2,82-2,32 (10H, m),
2,02-1,86 (4H, m), 1,62-1,49 (7H, m).

588.,4

587,33
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1H-NMR (CDCI3) 8: 9,10-9,05 (1H, m), 8,52-8,42
(1H, m), 8,20-8,05 (1H, m), 7,53-7,44 (1H, m), 6,95-
6,89 (1H, m), 5,36-5,18 (2H, br m), 4,88-4,71 (3H,
m), 4,02-3,88 (3H, m), 3,34-3,27 (2H, m), 3,08-2,89
(2H, m), 2,78-2,20 (11H, m), 2,02-1,87 (4H, m),
1,61-1,50 (7H, m).

558,4

557,32

265

1H-NMR (CDCI3) 8: 9,10-9,05 (1H, m), 8,51-8,42
(1H, m), 8,22-8,09 (1H, m), 7,52-7,43 (1H, m), 6,95-
6,89 (1H, m), 5,37-5,17 (2H, br m), 4,84 (1H, q, J =
6,4 Hz), 4,73-4,61 (2H, m), 3,95-3,74 (2H, m), 3,45-
3,26 (10H, m), 3,02-2,88 (2H, m), 2,31-2,24 (3H, m),
2,01-1,86 (4H, m), 1,60-1,50 (7H, m).

570.,4

569,32

266

1H-NMR (CDCI3) 8: 9,10-9,05 (1H, m), 8,.48-8,39
(1H, m), 8,17-8,03 (1H, m), 7,55-7,45 (1H, m), 6,97-
6,91 (1H, m), 4,91-4,81 (1H, m), 4,80-4,58 (6H, m),
4,03 (1H, brs), 3,95-3,73 (6H, m), 3,56-3,50 (4H,
m), 3,40-3,34 (2H, m), 3,01-2,88 (2H, m), 1,92-1,70
(6H, m), 1,53 3H, d, ] = 6,4 Hz).

545,3

544,29

267

1H-NMR (CDCI3) 8: 9,10-9,05 (1H, m), 8,51-8,42
(1H, m), 8,23-8,10 (1H, m), 7,52-7,44 (1H, m), 6,95-
6,89 (1H, m), 5,34-5,19 (2H, br m), 4,84 (1H, q, J =
6,4 Hz), 4,73-4,62 (2H, m), 4,24-4,12 (1H, m), 4,04-
3,76 (3H, m), 3,41-3,28 (6H, m), 3,03-2,87 (2H, m),
2,59-2,46 (2H, m), 2,09-1,86 (6H, m), 1,67-1,52 (7H,
m).

571,4

570,31

268

1H-NMR (CDCI3) 8: 9,11-9,05 (1H, m), 8,48-8,38
(1H, m), 8,21-8,08 (1H, m), 7,54-7,46 (1H, m), 6,97-
6,90 (1H, m), 4,86 (1H, q, J = 6,4 Hz), 4,74-4,62
(2H, m), 4,23-3,98 (2H, m), 3,94-3,76 (6H, m), 3,41-
3,28 (6H, m), 3,03-2,86 (2H, m), 2,58-2,46 (2H, m),
2,09-1,97 (2H, m), 1,92-1,58 (6H, m), 1,54 (3H, d, J
= 6,4 Hz).

559.,4

558,31

269

TH-NMR (CDCI3) 8: 9,12-9,06 (1H, m), 8,49-8,39
(1H, m), 8,24-8,08 (1H, m), 7,55-7,46 (1H, m), 6,97-
6,91 (1H, m), 5,29-5,05 (1H, m), 4,91-4,8 (1H, m),
4,76-4,60 (2H, m), 4,05 (1H, br s), 3,96-3,75 (8H,
m), 3,53-3,46 (2H, m), 3,38-3,23 (2H, m), 3,03-2,89
(2H, m), 1,91-1,71 (6H, m), 1,54 (3H, d, J = 6.4 Hz).

5213

520,27

270

IH-NMR (CDCI3) 8: 9,11-9,05 (1H, m), 8,48-8,38
(1H, m), 8,24-8,09 (1H, m), 7,54-7,47 (1H, m), 6,96-
6,91 (1H, m), 4,86 (1H, q, J = 6,3 Hz), 4,74-4,66
(2H, m), 4,06 (1H, br s), 3,96-3,78 (6H, m), 3,41-
3,29 (6H, m), 3,03-2,88 (2H, m), 2,17-2,06 (2H, m),
1,91-1,71 (6H, m), 1,54 (3H, d, ] = 6,4 Hz).

503,4

502,28
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1H-NMR (CDCI3) : 9,16 (1H, s), 8,57 (1H, s), 8,43
(1H, d, J = 8,7 Hz), 8,31 (1H, d, ] =2,3 Hz), 7,75
(1H, dd, J = 8.7, 2,3 Hz), 7,07 (1H, s), 4,88 (1H, q, J
= 6,4 Hz), 4,31-4,19 (2H, m), 3,83-3,7 (2H, m), 3,61
(2H, t,J = 5,5 Hz), 3,53 (2H, s), 3,02-2,92 (1H, m),
2,78-2,32 (10H, m), 2,27-2,07 (4H, m), 1,55 (3H, d,
J = 6.4 Hz).

5183

517,29

272

1H-NMR (DMSO-D6) &: 10,36 (1H, s), 9,37 (1H, s),
8,35-8,29 (2H, m), 7,80 (1H, dd, J = 8,7, 2,7 Hz),
7,32 (1H, d, J = 0,9 Hz), 5,32 (1H, d, J = 4,6 Hz),
4,73-4,63 (1H, m), 4,14-3,97 (2H, m), 3,73-3,55 (4H,
m), 3,40 (2H, s), 3,21-3,11 (1H, m), 3,03 H, t,J =
5,3 Hz), 2,83 (1H, br s), 2,15-2,01 (2H, m), 1,99-
1,85 (2H, m), 1,39 3H, d, J = 6.4 Hz).

4743

473,23

273

TH-NMR (CDCI3) 8: 9,16 (1H, s), 8,53 (1H, s), 8,47
(1H, d, J = 10,1 Hz), 7,11-7,04 (2H, m), 4,87 (1H, q,
J = 6,4 Hz), 4,29-4,16 (2H, m), 3,80-3,67 (2H, m),
3,64-3,55 (4H, m), 3,11-3,02 (4H, m), 2,99-2,89 (1H,
m), 2,23-2,01 (4H, m), 1,55 3H, d, J = 6,4 Hz).

461,3

460,24

274

1H-NMR (DMSO-D6) 8: 10,04 (1H, s), 9,33 (1H, s),
8,10 (1H, d, J = 8,2 Hz), 7,47 (1H, d, ] = 8,2 Hz),
7,30 (1H, s), 5,31 (1H, d, J = 4,6 Hz), 4,73-4,62 (1H,
m), 4,17-3,99 (2H, m), 3,83 (2H, s), 3,71-3,52 (2H,
m), 3,22-3,12 (1H, m), 3,02 2H, t, J = 5,9 Hz), 2,71
(2H, t, J = 5,7 Hz), 2,14-2,01 (2H, m), 1,99-1,84 (2H,
m), 1,40 3H, d, ] = 6,4 Hz).

431,3

430,22

275

TH-NMR (CDCI3) 8: 9,06 (1H, s), 8,55 (1H, d, J =
8,7 Hz), 8,39 (1H, s), 8,27 (1H, d, 1 =2,3 Hz), 7,74
(1H, dd, J = 8,2, 2,3 Hz), 6,87 (1H, 5), 5,11-4,96
(4H, m), 4,43-4,32 (1H, m), 3,98-3,87 (4H, m), 3,61
(2H, t, J = 5,3 Hz), 3,52 (2H, s), 3,02-2,23 (10H, m),
1,95-1,70 (6H, m).

505.,4

504,30

276

1H-NMR (CDCI3) &: 9,09 (1H, s), 8,67-8,57 (2H,
m), 8,25 (1H, d, ] =2,3 Hz), 7,65 (1H, dd, ] = 8,9,
2,5 Hz), 6,87 (1H, s), 5,10-5,04 (2H, m), 5,03-4,97
(2H, m), 4,42-4,33 (1H, m), 3,96-3,83 (6H, m), 3,21-
3,11 (4H, m), 2,93-2,85 (2H, m), 1,92-1,70 (6H, m).

475,3

474,25

277

TH-NMR (CDCI3) 8: 9,05 (1H, s), 8,62 (1H, d, J =
10,1 Hz), 8,39 (1H, brs), 7,08 (1H, d, J = 10,1 Hz),
6,86 (1H, s), 5,10-4,95 (4H, m), 4,42-4,31 (1H, m),
3,95-3,83 (4H, m), 3,65-3,55 (4H, m), 3,12-3,02 (4H,
m), 2,02-1,70 (6H, m).

448,3

447,25
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IH-NMR (DMSO-D6) 8: 10,06 (1H, s), 9,33 (1H, s),
8,11 (1H, d, J = 8,2 Hz), 7,51 (1H, d, ] = 8,7 Hz), 7,3
(1H, d, J = 0,9 Hz), 5,30 (1H, d, J = 4,6 Hz), 4,73-
4,63 (1H, m), 4,49 (1H, t, ] = 5,3 Hz), 4,18-4,01 (2H,
m), 3,71-3,52 (6H, m), 3,22-3,11 (1H, m), 2,89-2,74
(4H, m), 2,59 (2H, t, J = 6,2 Hz), 2,15-2,01 (2H, m),
1,99-1,84 (2H, m), 1,40 (3H, d, ] = 6,4 Hz).

475,3

474,25

279

IH-NMR (DMSO-D6) 8: 10,08 (1H, s), 9,33 (1H, s),
8,11 (1H, d, J = 8,2 Hz), 7,52 (1H, d, ] = 8,2 Hz),
7,30 (1H, d, J = 0,9 Hz), 5,30 (1H, d, J = 4,6 Hz),
4,73-4,62 (1H, m), 4,18-4,00 (2H, m), 3,68-3,52 (2H,
m), 3,51-3,38 (4H, m), 3,21-3,11 (1H, m), 3,08-2,99
(1H, m), 2,89-2,77 (4H, m), 2,64-2,55 (2H, m), 2,24
(3H, s), 2,14-2,01 (2H, m), 1,99-1,84 (2H, m), 1,40
(3H, d, ] = 6,4 Hz).

500,3

499,28

280

IH-NMR (DMSO-D6) 8: 9,95 (1H, s), 9,30 (1H, s),
8,18 (1H, d, J = 6 Hz), 7,46 (1H, d, J = 9 Hz), 7,25
(1H, s), 5,26 (1H, d, ] = 6 Hz), 4,65-4,69 (1H, m),
4,37-4,41 (1H, m), 4(1H, d, J = 3 Hz), 3,70-3,82 (4H,
br's), 3,48-3,58 (3H, m), 3,08-3,10 (1H, m), 2,51-
2,58 (1H, m), 2,40-2,46 (2H, m), 2,08-2,13 (2H, br
s), 1,63-1,73 (8H, m), 1,39 (3H, d, J = 6 Hz)

476,20

475,27

281

TH-NMR (DMSO0-d6) 5: 10,21 (1H, s), 9,29 (1H, s),
8,14 (1H, d, J =9 Hz), 7,75 (1H, dd, J1 =3 Hz, )2 =
3Hz), 7,11 (1H, s), 5,40-5,45 (2H, m), 5,21 (1H, d, J
= 3Hz), 4,61-4,65 (1H, m), 3,62-3,65 (2H, m), 3,32
(2H,s), 3,03 (2H, ), 2,73-2,76 (1H, m) , 1,79-1,98
(7H, m), 1,45-1,47 3H, m), 1,39-1,41 (3H, m)

475,15

474,25

282

1H-NMR (DMSO0-D6) 6: 9,95 (1H, s), 9,30 (1H, s),
8,22 (1H, d, J=9 Hz), 7,52 (1H, d, J = 9 Hz), 7,25
(1H, s), 5,27-5,25 (1H, d, J = 6 Hz), 4,68-4,65 (1H,
m), 3,94-3,91 (2H, m), 3,82-3,69 (6H, m), 3,36-3,32
(2H, m), 2,85-2,81 (4H, m), 2,66-2,62 (1H, m), 1,82-
1,72 (8H, m), 1,59-1,47 2H, m), 1,39 BH, d, J =
6Hz).

490,15

489,29

283

1H-NMR (DMSO-d6) &: 9,94 (1H, s), 9,30 (1H, s),
8,19 (1H,d, J = 9Hz), 7,49 (1H, d, J = 9Hz), 7.25
(1H, ), 5,25 (1H, d, ] = 3 Hz), 4,65-4,68 (1H, m),
4,51 (1H, d, J = 3 Hz), 3,76-3,82 (4H, m), 3,67-3,71
(2H, m), 3,36-3,41 (1H, m), 2,72-2,81 (4H, m), 2,40-
2,43 (1H, m), 1,80-1,89 (4H, m), 1,71-1,73 (6H, m),
1,38-1,40 (3H, m), 1,08-1,33 (4H, m)

504,25

503,30
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284

1H-NMR (DMSO-d6) 8: 9,95 (1H, s), 9,30 (1H, s),
8,20 (1H,d, J = 9 Hz), 7,52 (1H, d, ] = 9 Hz), 7,25
(1H, s), 5,26 (1H, d, J = 3 Hz), 4,65-4,68 (1H, m),
430 (1H, d, J = 3 Hz), 3,76-3,78 (4H, m), 3,68-3,74
(2H, s), 2,72-2,81 (4H, m), 2,40-2,43 (1H, m), 1,72-
1,80 (10H, m), 1,38-1,47 (7H, m)

504,25

503,30

285

[H-NMR (DMSO-D6) &: 10,10 (1H, d, J = 15Hz),
9,32 (1H, s), 8,51-8,46 (2H, m), 8,32-8,26 (1H, m),
7,69-7,60 (1H, m), 7,30-7,26 (3H, m), 5,27 (1H, d, J
=3 Hz), 4,75-4,65 (3H, m), 3,91-3,76 (8H, m), 2,84-
2,80 (2H, m), 1,73 (6H, br s), 1,40 (3H, d, J = 6Hz).

525,15

524,26

286

1H-NMR (DMSO-D6) &: 10,13 (1H, d, J = 12 Hz),
9,32 (1H, s), 8,36-8,27 (1H, m), 7,70-7,66 (1H, m),
7,55 (1H, 5), 7,26 (1H, s), 7,08 (1H, s), 6,87 (1H, 5),
527 (1H,d, J = 6 Hz), 5,14 (2H, d, ] = 9 Hz), 4,73-
4,65 (3H, m), 3,84-3,77 (6H, m), 2,99-2,83 (2H, m),
1,74 (6H, s), 1,40 (3H, d, ] = 6 Hz).

514,20

513,26

287

IH-NMR (DMSO-D6) &: 9,97 (1H, s), 9,30 (1H, s),
8,21 (1H, d, J = 8,4 Hz), 7,49 (1H, d, ] = 8,4 Hz),
7,25 (1H, 5), 5,26 (1H, d, ] = 4,5 Hz), 4,65-4,69 (1H,
m), 3,76-3,78 (4H, m), 3,49 (2H, s), 2,82-2,86 (2H,
m), 2,67-2,69 (2H, m), 2,37 (3H, ), 1,73 (6H, br),
1,39 (3H, d, 1= 6,3 Hz)

420,15

419,24

288

4513

450,25

289

451,3

450,25

290

479,3

478,28

291

TH-NMR (CDCI3) 8: 9,17 (1H, s), 9,03 (1H, 5), 8,35
(1H, d, J = 8,7 Hz), 8,33 (1H, d, ] = 2,3 Hz), 7,71
(1H, dd, J = 8,7, 2,3 Hz), 7 (1H, s), 5,19-5,13 (1H,
m), 4,86 (1H, q, J = 6,4 Hz), 4,25 (1H,d, J = 13,3
Hz), 4,07-4,01 (2H, m), 3,89 (1H, td, J = 11,4, 2,7
Hz), 3,78 (1H, d, J = 11 Hz), 3,68-3,59 (1H, m), 3,5
(2H, s), 2,49 (8H, br s), 2,29 3H, 5), 1,53 (3H, d, J =
6,9 Hz), 1,30 3H, d, ] = 6,9 Hz).

4794

478,28

292

1H-NMR (CDCI3) 8: 9,21 (1H, s), 9,16 (1H, s),
8,35-8,32 (2H, m), 7,69 (1H, dd, J = 8,7, 2,3 Hz),
6,94 (1H, s), 5,26 (2H, s), 4,82 (1H, g, ] = 6,4 Hz),
4,03 (2H, dd, J = 10,5, 2,3 Hz), 3,69 (2H, dd, J =
10,5, 1,4 Hz), 3,50 (2H, s), 2,48 (8H, br s), 2,28 (3H,
s), 2,14-2 (5H, m), 1,52 (3H, d, J = 6,4 Hz).

491,4

490,28

293

509,4

508,29

294

509,4

508,29

295

521,3

520,29
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296 4653 464,26
297 4653 464,26
298 4773 476,26
299 465,3 464,23
300 4653 464,23
301 4773 476,23
302 4493 44823
303 4633 462,25
304 4914 490,28
305 4773 476,26
306 4914 | 490,28
307 4773 47626
308 5074 506,28
309 4773 476,26
310 4643 463,23
311 4783 477,25
312 4914 | 490,28
313 4914 49028
314 5123 5112
315 5054 5043
316 4793 478,28
317 4913 490,28
318 4633 462,25
319 491,4 490,28
320 4954 | 49426
321 4914 490,28
322 4934 | 49230
1H-NMR (CDCI3) 5: 9,09 (1H, s), 8,64 (1H,d, ] =9,1
Hz), 8,57 (1H, s), 8,27 (1H, d, ] = 2,7 Hz), 7,67 (1H,
323 dd, 1=8.7,2,7 Hz), 6,87 (1H, 5), 5,10-5,04 2H, m), | 475,3 47425
5,03-4,97 (2H, m), 4,43-4,32 (1H, m), 3,96-3,85 (6H,
m), 3,78 (2H, ), 3,25-3,14 (2H, m), 1,99-1,62 (8H, m).
1H-NMR (CDCI3) 8: 9,10 (1H, s), 8,59 (1H, d, J = 9,6
Hz), 8,45 (1H, s), 6,94 (1H, s), 6,71 (1H, d, ] = 9,6 Hz),
- 4385 (IH,q,J=6.4 Hz), 471 QH,t =66 Hz), 4.55- | 5 o 5038

4,48 (2H, m), 4,24 (4H, 5), 4,04 (1H, br 5), 3,87-3,8
(4H, m), 3,80-3,72 (1H, m), 3,51 (4H, s), 1,88-1,58
(6H, m), 1,53 (3H, d, ] = 6,4 Hz).
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325

TH-NMR (CDCI3) 8: 9,10 (1H, s), 8,53 (1H, d, J =
8,2 Hz), 8,35 (1H, s), 8,24 (1H, d, ] = 1,8 Hz), 7,72
(1H, dd, J =8.7, 2,3 Hz), 6,95 (1H, d, ] = 0,9 Hz),
4,86 (1H, q, J = 6,4 Hz), 4,41 (4H, s), 4,04 (1H, br s),
3,93-3,82 (4H, m), 3,46 (2H, s), 2,52-2,20 (4H, br
m), 1,99-1,67 (10H, m), 1,54 (3H, d, ] = 6,4 Hz).

490,4

489,29

326

1H-NMR (CDCI3) &: 9,12 (1H, s), 8,55 (1H, d, J =
8,7 Hz), 8,49 (1H, s), 8,27 (1H, d, ] = 1,8 Hz), 7,72
(1H, d, J = 7.8 Hz), 6,95 (1H, s), 4,86 (1H, q,J = 6,1
Hz), 4,05 (1H, s), 3,94-3,82 (4H, m), 3,51 (2H, s),
2,82-2,58 (3H, br m), 2,51-2,24 (2H, br m), 2,04-
1,72 (10H, m), 1,54 (3H, d, ] = 6.4 Hz).

473,3

472,27

327

1H-NMR (CDCI3) &: 9,03 (1H, s), 8,22 (1H, d, J =
8,7 Hz), 7.96 (1H, s), 6,92-6,85 (2H, m), 4,89-4,79
(1H, m), 4,75-4,67 (2H, m), 4,55-4,48 (2H, m), 4,12
(1H, d, J = 5 Hz), 4,00 (4H, s), 3,92-3,81 (4H, m),
3,80-3,71 (1H, m), 3,48 (4H, s), 2,40 (3H, s), 1,90-
1,70 (6H, m), 1,53 3H, d, ] = 6,4 Hz).

5174

516,30

328

TH-NMR (CDCI3) §: 9,05 (1H, s), 8,30 (1H, d, J =
8,7 Hz), 8,07 (1H, s), 7,46 (1H, d, ] =9,1 Hz), 6,92
(1H, s), 4,85 (1H, q, ] = 6,4 Hz), 3,92-3,79 (4H, m),
3,64-3,51 (4H, m), 3,16-2,90 (7H, m), 2,71-2,65 (2H,
m), 2,62-2,39 (7H, m), 1,91-1,70 (6H, m), 1,53 (3H,
d,J=6,4 Hz).

548.4

547,34

329

1H-NMR (DMSO-d6) &: 10,17 (1H, s), 9,28 (1H, s),
8,12-8,19 (2H, m), 7,63 (1H, dd, J1 = 3 Hz, J2=3Hz),
7,11 (1H, s), 5,40-5,46 (2H, m), 5,21 (1H,d, J =3
Hz), 4,59-4,67 (1H, m), 3,79-3,82 (2H, m), 3,53 (2H,
s), 2,96 (2H, m), 2,66-2,82 (1H, m), 2,09 (1H, m),
1,77-1,86 (7H, m), 1,47-1,53 (3H, m) , 1,41-1,44
(3H, m)

489,25

488,26

330

1H-NMR (DMS0-d6) 8: 10,11 (1H, s), 9,32 (1H, s),
8,41-8,47 (2H,m), 8,26-8,3 (1H, m), 7,63-7,68 (2H,
m), 7,26-7,36 (2H, m), 5,26 (1H, d, J = 3 Hz), 4,79
(1H, ), 4,65-4,69 (2H, m), 3,83-3,90 (3H, m), 3,7-
3,78 (5H, m), 2,82-2,87 (2H, m), 1,74-1,81 (6H, m),
1,39 (3H, d, ] = 3Hz)

525,20

524,26

331

1H-NMR (DMSO0-D6) 6: 10,11 (1H, d, ] = 12 Hz),
9,32 (1H, s), 8,29-8,27 (1H, m), 7,69-7,68 (2H, m),
7,43 (1H, s), 7,26 (1H, s), 6,27 (1H, d, ] = 3 Hz),
5,27-5,25 (3H, m), 4,76-4,64 (3H, m), 3,88-3,77 (6H,
m), 2,93-2,89 (2H, m), 1,74 (6H, m), 1,40 3H, d, J =
6 Hz).

514,25

513,26
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332

1H-NMR (DMSO0-d6) 8: 10,14 (1H, s), 9,32 (1H, s),
8,46 (1H, s), 8,27-8,37 (1H, m), 7,97 (1H, s), 7,64-
7,70 (1H, m), 7,26 (1H, d, J = 3 Hz), 5,38-5,42 (2H,
m), 5,26 (1H, d, J = 3 Hz), 4,65-4,76 (6H, m), 2,83-
3,00 (2H, m), 1,74-1,89 (6H, m), 1,39 3H, d, J=3
Hz)

515,25

514,26

333

1H-NMR (DMSO-D6) &: 10,16 (1H, d, J = 12,6 Hz),
8,33 (1H, d, J = 1,5 Hz), 8,24-8,40 (2H, m), 7,70
(1H, d, J = 8,4 H), 7,27 (1H, d, ] = 2,4 H), 5,24-5,32
(3H, m), 4,66-4,73 (3H, m), 3,76-3,85 (6H, m), 2,99-
3,02 (1H, m), 2.,84-2,86 (1H, m), 1,74 (6H, br s),
1,39 (3H, d, J = 8.4 H).

515,25

514,26

334

TH-NMR (CDCI3) 5: 9,05 (1H, ), 8,30 (1H, d, J =
8,7 Hz), 8,04 (1H, s), 7,45 (1H, d, ] = 8,7 Hz), 6,92
(1H, s), 4,85 (1H, q, ] = 6,4 Hz), 4,12 (1H, br s),
3,93-3,80 (4H, m), 3,62-3,53 (2H, m), 3,11-3,01 (1H,
m), 3,00-2,9 (6H, m), 2,64-2,42 (7H, m), 2,39 (3H,
s), 1,91-1,70 (6H, m), 1,53 (3H, d, ] = 6,4 Hz).

518.4

517,33

335

1H-NMR (DMSO0-d6) 8: 9,79 (1H, s), 9,28 (1H, s),
8,43 (2H, d, J = 15 Hz), 8,18-8,27 (1H, m), 7,58-7,67
(2H, m), 7,23-7,34 (2H, m), 5,08 (1H, d, J = 4,5 Hz),
4,65-4,81 (3H, m), 3,80-3,88 (8H, m), 2,76-2,93 (2H,
m), 1,72 (6H, s), 1.4 (3H, d, J = 6,3 Hz).

525,20

524,26

336

1H-NMR (DMSO-d6) &: 10,14 (1H, s), 9,33 (1H, s),
8,27-8,34 (1H, m), 8,04 (1H, s), 7,67-7,74 (2H, m),
7.27 (1H, d, J = 3 Hz), 5,60-5,64 (2H, m), 4,79 (1H,
s), 4,66-4,7 (2H, m), 3,64-3,91 (7H, m), 2,99-3,03
(1H, m), 2,84-2,99 (1H, m), 1,74-1,89 (6H, m), 1,39
(3H, d, ] = 3Hz)

515,25

514,26

337

1H-NMR (DMSO-d6) &: 10,14 (1H, s), 9,33 (1H, s),
8,27-8,34 (1H, m), 8,04 (1H, s), 7,67-7,74 (2H, m),

| 7,27 (14, d, J = 3 Hz), 5,60-5,64 (2H, m), 5,26 (1H,

d, J =3 Hz), 4,66-4,79 (3H, m), 3,77-3,91 (6H, m),
2,86-3,02 (2H, m), 1,74-1,89 (6H, m), 1,39 (3H, d, J
= 3Hz)

515,25

514,26

Vidu 20

Hoat tinh trc ché CDK4/cyclin D3 & ngudi
Mbi hop chit duoc phan tich cho hoat tinh trc ché CDK4/cyclin D3 v6i bd dung

cu thi nghiém phéan tich (QS S Assist CDK4/Cyclin D3_FP Kit, ¢6 san tr Carna

Biosciences, Inc.). BO dung cu thi nghiém phén tich nay xac dinh hoat tinh kinaza trén

co s& cong nghé IMAP cua Molecular Devices. Cu thé, hoat tinh cta kinaza duoc xac
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dinh thong qua viéc dinh lugng su bién thién cta sy phan cuc huynh quang do sy két
hop cua chét huynh quang da photphoryl ho4 kinaza véi chét thu lién két IMAP.

M3i dung dich dugc tao ra v6i dung dich dém phan tich 10x duoc dinh kém véi
bd dung cu thi nghiém hodc dung dich dém phéan tich dugc tao ra mot cach doc lap co
thanh phan twong tu nhu dung dich dém phén tich dugc dinh kém véi bd dung cu thi
nghiém. Mot dung dich dém phan tich duoc tao ra boi sy pha loang bac 10 dung dich
dém phan tich 10x véi nude cat. Dung dich dém phan tich chita 20mM HEPES (pH
7,4), 0,01% Tween 20, va 2mM dithiothreitol. Dung dich hop chét thir nghiém dugc tao
ra bang sy pha lodng hop chét thir nghiém véi dimetyl sunfoxit (DMSO) tdi ndng do
cao gap 100 1an so v6i nong do cudi va sau d6 pha lodng bac 25 véi dung dich dém
phan tich t6i ndng d¢ cao glp 4 14n so v6i ndng do cubi. Dung dich ATP/chét nén/kim
loai dugc tao ra bdi su pha lodng béc 5 cua dung dich ATP 5x/chit nén/kim loai duoc
dinh kém bo dung cu thi nghiém véi dung dich dém phan tich. Dung dich enzim dugc
tao ra boi sy pha loing CDK4/cyclin D3 duge dinh kém bd dung cu thi nghiém vdi
dung dich dém phan tich t6i ndng do cao gap ddi so voi ndng do cudi (ndng do cudi clia
CDK4/cyclin D3: 12,5 téi 25 ng/well). Chét thir phét hién dugc tao ra boi sy pha loang
bac 5 ctia mdi dung dich dém lidn két IMAP A 5x va dung dich dém lién két IMAP B
5x v&i nudce cét, hdn hop cua dung dich dém lién két IMAP A véi dung dich dém lién
kbt IMAP B &ty 1¢ 85:15, va su pha lodng bac 400 cta chit thi lién két IMAP v6i dung
dich dém hdn hop.

Dung dich hop chét thir nghiém (5 uL/well) va dung dich ATP/chat nén/kim loai
(5 uL/well) da dugc thém vao tAdm thuy tinh 384-well, va dung dich enzim hodc dung
dich dém phan tich (10 pL/well) dugc thém vao tAm thuy tinh (tong lugng hon hop phan
tng: 20 pL/well) dé bit dau sy phan Gng enzim. Hon hgp phan tmg c6 thanh phin gdm
20mM HEPES (pH 7,4), 0,01% Tween 20, 2mM dithiothreitol, 100nM co chét peptit
duoc phat hién boi kinh hién vi dién tu (chudi co chat peptit khong duge boc 16 boi
Carna Biosciences, Inc.), 100uM ATP, 1mM magie clorua, 1% DMSO, va 12,5 t6i 25
ng/well CDK6/cyclin D3. Phan tng dugc thuc hién ¢ nhiét do phong trong 45 phut va
chét thir phat hién (60 pL/well) sau d6 dugc thém vao tAm thuy tinh, sau d6 phan Gng
tiép trong 30 phut & nhiét d6 phong trong céc diéu kién che 4nh sang. Sau d6, su phén
cuc huynh quang dugc xéac dinh bing may doc khay vi thé & budc song kich thich 485

nm va budc song phat xa 535 nm.
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Ty 18 tic ché hoat tinh enzim d& dugce tinh cho mdi hop chét thir nghiém (luu ¥:
hoat tinh enzim = 100% trong truong hop thém dung dich enzim va thém DMSO thay
cho dung dich hop chit thir nghiém, trong khi d6 hoat tinh enzim = 0% trong trudng
hop thém dung dich d&m phén tich thay cho dung dich enzim, va thém DMSO thay cho
dung dich hgp chét thtr nghiém). Ty 18 G ché hoat tinh enzim duoc 1am thich hgp véi
dudng cong phan tng-lidu luong, dé x4c dinh ndng d¢ trc ché 50% ddi véi CDK4/cyclin
D3.

Hoat tinh Grc ché ctia mdi hop chét dbi véi CDK4/cyclin D3 dd dugc minh hoa
trong cac bang dugc mo ta dudi day.

Trong mdi bang, “+++” twong tmg v&i ICso < 10 nM, “++” 10 nM < ICso < 100
nM, va “+” 100 nM < ICso.

Vidu2l
Hoat tinh trc ché CDK2/cyclin A2 & ngudi

M3i hop chét duoc phan tich cho hoat tinh trc ché CDK2/cyclin A2 véi bo dung
cu thi nghiém phan tich (QS S Assist CDK2/Cyclin A2_FP Kit, ¢ san tr Carna
Biosciences, Inc.). B dung cu thi nghiém phén tich nay x4c dinh hoat tinh kinaza trén
co s& cong nghé IMAP ctia Molecular Devices. Cu thé, hoat tinh kinaza dugc x4c dinh
thong qua viéc dinh luong sy bién thién cua su phan cuc huynh quang do su két hop
ctia chét huynh quang da phosphoryl ho4 kinaza véi chét thtr lién két IMAP.

Dung dich dém phéan tich dugc tao ra boi su pha loang bac 10 ctia dung dich dém
phan tich 10x dugc dinh kém vé6i bd dung cu thi nghiém véi nude cat. Dung dich dém
phan tich chtta 20mM HEPES (pH 7,4), 0,01% Tween 20, va 2mM dithiothreitol. Dung
dich hop chat thir nghiém duoc tao ra bang su pha loang hop chét tht nghiém véi
dimetyl sunfoxit (DMSO) t6i ndng do cao gap 100 14n so v6i ndng do cubi va sau d6
pha lodng bac 25 véi dung dich dém phan tich téi ndng do cao gip 4 1an so véi ndng do
cudi. Dung dich ATP/chét nén/kim loai dugc tao ra bdi su pha lodng bac 5 cta dung
dich ATP 5x/chét nén/kim loai dugc dinh kém bd dung cu thi nghiém vé6i dung dich
dém phan tich. Dung dich enzim dugc tao ra bdi su pha loang CDK2/cyclin A2 dugc
dinh kém bd dung cu thi nghiém vé&i dung dich dém phan tich téi ndng d6 cao gap doi
so véi ndng d6 cubi (ndng do cudi ciia CDK2/cyclin A2: 2,5 ng/well). Chat thir phat
hién duoc tao ra bdi su pha lodng bac 5 cua mbi dung dich dém lién két IMAP A 5x véi

nudc cat va su pha lodng béac 400 cua chét thr lién két IMAP véi dung dich dém da pha
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loang.

Dung dich hop chét thir nghiém (5 pL/well) va dung dich ATP/chat nén/kim loai
(5 pL/well) da dugc thém vao tAdm thuy tinh 384-well, va dung dich enzim hodc dung
dich dém phan tich (10 uL/well) dugc thém vao tdm thay tinh (tong luong hdn hop phéan
Gmg: 20 pL/well) dé bét dau su phan tng enzim. Hon hop phan tmg c6 thanh phén gém
20mM HEPES (pH 7.,4), 0,01% Tween 20, 2mM dithiothreitol, 100nM co chét peptit
duoc phat hién bsi kinh hién vi dién tr (chudi co chat peptit khong duge boe 16 boi
Carna Biosciences, Inc.), 30uM ATP, SmM magie clorua, 1% DMSO, va 2,5 ng/well
CDK2/cyclin A2. Phan tmg dugc thyuc hién ¢ nhiét d6 phong trong 60 phut va chét thur
phat hién (60 pL/well) sau d6 dugc thém vao tim thuy tinh, sau d6 phan (ing tiép trong
30 phut ¢ nhiét 4o phong trong cac diéu kién che 4nh sang. Sau d6, sy phan cuc huynh
quang dugc xac dinh bang méy doc khay vi thé & bude séng kich thich 485 nm va budc
song phat xa 535 nm.

Ty 1€ uc ché hoat tinh enzim di duoc tinh cho mdi hop chét thir nghiém (luu y:
hoat tinh enzim = 100% trong truong hop thém dung dich enzim va thém DMSO thay
cho dung dich hop chit thir nghiém, trong khi d6 hoat tinh enzim = 0% trong trudng
hop thém dung dich dém phan tich thay cho dung dich enzim va thém DMSO thay cho
dung dich hop chét thir nghiém). T¥ 1¢ Ge ché hoat tinh enzim duge lam phu hop véi
duong cong phan tng-lidu lugng, dé x4c dinh ndng do trc ché 50% d6i voi CDK2/cyclin
A2.

Hoat tinh tc ché ctia m&i hop chit dbi véi CDK2/cyclin A2 da duge minh hoa
trong cac bang dugc mo ta dudi day.

Trong mdi bang, “+++ tuong ing v6i ICsp < 10 nM, “++” 10 nM < ICsp < 100
nM, va “+” 100 nM < ICso.
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Bang 105
Hop chét li};thtiiillll Ky hiéu hoat Hop chét Ky hiéu hoat | Ky hiéu hoat
So. CbK4 tinh CDK2 S6. tinh CDK4 tinh CDK2

1 +++ + 2 +++ +
3 + + 4 ++ +
5 +++ + 6 +++ +
7 +++ + 8 ++ +
9 +++ 10 ++

11 +++ 12 +++

13 +++ 14 +++

15 ++ 16 +++

17 ++ 18 +++

19 +++ 20 +++

21 ++ 22 +++

23 + 24 +++ +
25 ++ 26 ++ +
27 ++ 28 ++ +
29 ++ 30 +++ +
31 ++ 32 ++ +
33 +++ + 34 ++ +
35 ++ + 36 + +
37 ++ + 38 + +
39 +++ + 40 +++ +
41 +++ + 42 + +
43 +++ 44 +++

45 +++ 46 +++

47 ++ 48 +++

49 +++ 50 ++

51 4+ 52 +++
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Bang 106
Hop chét }izth:l:; Ky hiéu hoat Hop chit | Ky hiéuhoat | Ky hiéu hoat
S6. C'D 4 tinh CDK2 Sé. tinh CDK4 | tinh CDK2

53 +++ + 54 +++ -
55 +++ + 56 +++ +
57 +++ + 58 ++ -
59 +++ + 60 +++ +
61 +++ + 62 +++ +
63 +++ + 64 +++ +
65 +++ + 66 ++ -
67 ++ + 68 +++ -+
69 +++ + 70 ++ -
71 ++ + 72 +++ +
73 ++ + 74 ++ =
75 +++ ++ 76 +++ -
77 ++ + 78 +++ -
79 +++ + 80 +++ -
81 +++ + 82 +++ +
83 +++ ++ 84 +++ -
85 ++ + 86 +++ =
87 +++ ok 88 +++ +
89 +++ + 90 +++ -
91 +++ + 92 +++ -
93 +++ + 94 +++ -
95 ++ + 96 +++ -
97 +++ + 98 ++ -
99 +4++ + 100 +++ +
101 +++ + 102 +++ -
103 +++ + 104 +++ +
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Bang 107
Hop chét }izth:;‘; Ky hiéu hoat Hop chat | Ky hiéu hoat | Ky hiéu hoat
S6. ch4 tinh CDK2 S6. tinh CDK4 | tinh CDK2

105 +++ + 106 +++ -
107 +4++ + 108 +++ -
109 +++ + 110 +++ -
111 +++ = 112 +++ +
113 +++ + 114 +++ -
115 +++ + 116 +++ -+
117 +++ + 118 +++ +
119 +++ + 120 +++ -
121 +++ + 122 +++ +
123 +++ + 124 +++ +
125 ++ + 126 +++ +
127 +++ + 128 +++ -
129 +++ + 130 +++ +
131 ++ + 132 +++ -
133 ++ + 134 +++ -
135 +++ + 136 +++ +
137 ++ + 138 +++ -
139 +++ + 140 +++ +
141 +++ 4+ 142 +4++ -
143 +++ + 144 +++ +
145 ++ + 146 +++ -
147 +++ + 148 +++ +
149 +++ + 150 +++ -
151 +++ + 152 +++ -
153 ++ + 154 +++ -
155 +++ + 156 +++ -

-174-




34943

Bang 108
Hop chit Iiztht‘;‘; Ky hiéu hoat Hop chét | Ky hiéu hoat | Ky hiéu hoat
Sé. ooka | tinh CDK2 Sé. tinh CDK4 | tinh CDK2

157 + 44+ 158 +++

159 ++ + 160 +++ +
161 +++ + 162 +++ +
163 ++ + 164 +++ +
165 +++ + 166 ++ +
167 +++ + 168 ++ +
169 ++ + 170 ++ +
171 ++ + 172 ++ +
173 +++ ++ 174 +++ +
175 4+ + 176 +++ +
177 4+ + 178 4+ +
179 4+ + 180 o+ +
181 ++ + 182 +++ +
183 +++ + 184 +++ +
185 4+ + 186 +++ +
187 44 + 188 +++ +
189 4+ + 190 ++ +
191 ++ + 192 ++ +
193 ++ + 194 44+ +
195 ++ + 196 ++ +
197 ++ + 198 +4++ +
199 +++ + 200 +++ +
201 F++ + 202 F+ n
203 o + 204 + ¥
205 4+ + 206 4+ +
207 F++ T 208 e+ +
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Bang 109
Hop chit iﬁth;:; Ky hiéuhoat | | Hopchét | Ky hiéuhoat | Ky hiéu hoat
sé. k4 | tinh CDK2 Sé. tinh CDK4 | tinh CDK2

209 4+ + 210 4+ +
211 F++ + 212 4+ +
213 4+ + 214 4+ +
215 +++ + 216 44 +
218 4+ + 219 4+ +
220 4+ + 21 4 +
222 4+ + 223 4+ +
224 4+ + 225 4+ +
226 +++ + 227 +++ +
208 4+ + 229 4+ +
230 F++ + 231 4 +
232 F++ + 233 4+ +
234 ++ + 235 4+ +
236 4 + 237 4+ +
238 F++ + 239 F+4 +
240 ++4 + 241 4+ +
242 F++ + 243 4+ +
244 F+4 + 245 4+ +
246 F++ + 247 4+ +
248 ++4 + 249 4 +
250 +++ + 251 4+ +
252 F++ ¥ 253 F++ ¥
254 F++ + 255 4+ +
256 F++ ¥ 257 1+ ¥
258 4 + 259 4+ +
260 F++ n 261 F++ n
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Bang 110
Hop chét }iithtl;‘; Ky hiéu hoat Hop chat | Ky hiéu hoat | Ky hiéu hoat
S6. CDKA4 tinh CDK2 Sé. tinh CDK4 | tinh CDK2
262 +++ + 263 +++ +
264 +++ + 265 +++ +
266 +++ + 267 +++ +
268 +++ + 269 +++ +
270 +++ + 271 +++ +
272 +++ + 273 +++ +
274 +++ + 275 +++ +
276 +++ + 277 ++ +
278 +++ + 279 +++ +
280 ++ + 281 +++ +
282 +++ + 283 ++ +
284 ++ + 285 + + +
286 +++ + 287 +++ +
288 +++ + 289 +++ +
290 ++ + 291 +++ +
292 +++ + 293 ++ +
294 +++ + 295 +++ +
296 +++ + 297 +++ +
298 +++ + 299 ++ +
300 ++ 4 301 ++ +
302 + 4+ ++ 303 +++ +
304 +++ ++ 305 +++ +
306 +++ ++ 307 +++ ++
308 +++ + 309 +++ +
310 +++ + 311 +++ +
312 +++ + 313 +++ +
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Bang 111
Hop chét iﬁ:‘tﬁ Ky hiéuhoat | | Hopchdt | Ky hiéu hoat | Ky hiéu hoat
S6. ch4 tinh CDK2 S6. tinh CDK4 | tinh CDK2
314 + 4+ + 315 +++ +
316 bt + 317 + 4+ +
318 + 4+ + 319 44+ ++
320 +4++ + 321 +4+ +
322 ot + 323 ++ +
324 +++ + 325 + 4+ +
326 + 4+ + 327 + 4+ +
328 + 4+ + 329 +++ ++
330 o + 331 ++ +
332 ++ + 333 +++ +
334 + 4+ + 335 ++ +
336 ++ + 337 ++ +
Vi du 22

Hoat tinh trc ché CDK6/cyclin D3 & ngudi

Hoat tinh e ché CDK6/cyclin D3 duge xé4c dinh boi phwong phép chay dién di
st dung bd nhé ngoai. Phuong phap dién di s dung bd nhé ngoai tach cac protéin ra
khoi nhau dua trén co sé su khac biét vé chuyén dong dién di phu thudc vao trong lugng
phén tir hodc dién tich cta cac protéin. Hoat tinh kinaza dugc xac dinh bang cach dinh
luong mitc do phosphoryl héa thong qua sy phan tich dién tich cta sy chuyén huéng
cuc duong sang cuc am trong dién tich phan luong cua chét nén phosphoryl héa béi
kinaza.

M3i dung dich duoc tao ra véi dung dich dém phan tich ¢6 chira 20mM HEPES
(pH 7,5), 0,01% Triton X-100 va 2mM dithiothreitol. Dung dich hop chét thir nghiém
d3 dugc tao ra bang cach pha lodng hop chét thtr nghiém véi dimetyl sunfoxit (DMSO)
dén ndng do cao glp 100 1an so v6i ndng d6 cudi cling va sau d6 pha lodng bac 25 vai

chét dém phan tich dén ndng do cao gAp bdn 14n ndng do6 cudi cting. Dung dich ATP/chét

-178-



34943

nén/kim loai dugc tao ra c6 ndng dd cao gip bén 1an so véi ndng do cudi cing. Dung
dich enzim dugc tao ra c¢6 ndng do cao gip doi so véi ndng d6 cudi clng. Nong d6
enzim cudi cling dugc diéu chinh dén muc thich hop trén co s& cta tin hi¢u hoat tinh
enzim va hoat tinh trc ché cua hop chét kiém soét cyc duong.

Dung dich hop chét thir nghiém (5 uL/well) va dung dich ATP/chét nén/kim loai
(5 pL/well) da dugce thém vao tdm thay tinh 384-well (toan bd lugng hdn hop phan ung:
20 ul/well) dé bit diu sy phan tmg enzim. Hén hop phan tng c6 thanh phan gdm
20mM HEPES (pH 7,5), 0,01% Triton X-100, 2mM dithiothreitol, 1000nM co chét
peptit (DYRKtide-F), 300uM ATP, 5SmM magie clorua, 1% DMSO, va CDK6/cyclin
D3 ¢ ndng d6 xac dinh trudc. Phan tng dugc thuc hién & nhiét &6 phong trong 5 gio,
va dung dich dém két thuc (QuickScout Screening Assist MSA, da duoc san xuét boi
Carna Biosciences, Inc.) (60 pL/well) d@ dugc thém vao tAm thuy tinh dé két thiic phan
tmg. Sau d6, co chét peptit va peptit phosphoryl hoa trong hdn hop phan tng duge tich
khoi nhau va duoc dinh lugng v6i LabChip 3000 (dd dugc san xuét boi Caliper
Lifesciences). Phan tng kinaza dugc danh gia theo ty 1€ san pham (P/(P+S)) duoc tinh
tir cuc diém dinh (S) ciia co chét peptit va cuc diém dinh (P) cua peptit phosphoryl hoa.

Ty 16 e ché hoat tinh enzim da duoc tinh cho mdi hop chét thir nghiém (luu y:
hoat tinh enzim = 100% trong trudng hop thém dung dich enzim va thém DMSO thay
cho dung dich hop chit thir nghiém, trong khi d6 hoat tinh enzim = 0% trong trudng
hop thém dung dich dém phan tich thay cho dung dich enzim va thém DMSO thay cho
dung dich hop chét thir nghiém). Ty 18 e ché hoat tinh enzim dwgc 1am phi hop véi
dudng cong phan Gng-liéu lugng, dé x4c dinh ndng dd trc ché 50% ddi véi CDK6/cyclin
D3.

Hoat tinh Grc ché ctia mdi hop chit dbi véi CDK6/cyclin D3 da dugc minh hoa
trong cac bang dugc mo ta dudi day. Trong mdi bang, “+++" tuong Gng véi ICso < 10
nM, “++” 10 nM <ICso < 100 nM, va “+” 100 nM < ICso.

Vidu23
Dénh gid tinh trang bénh ly sau khi cho dung hop chét theo sang ché

Mbt dung dich hén hop thudc khéng thé don dong chéng lai collagen loai II
(Arthritogenic MoAb Cocktail (Chondrex #53100), 4,8 mg/mL) da dugc tiém vao )
bung cho nhém céc con chudt ¢6 chung viém khép gidm khang thé collagen (CAIA)
(dung mdi/+, nhém ap dung thudc) (ngay 1). LPS (LPS Solution (E. coli 0111:B4)
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(Chondrex #9028), 0,5 mg/mL) da duoc ti€ém vao b bung (100 pL/ déu) vao ngay thi 4,
dé giam bénh tat. Thubc da dugc danh gia trén co s& ghi nhan bénh 1y cho dén ngay thu
9. Thuéc duoc udng lién tyc tir ngay 4 dén ngay 8 mdi ngay mot 1an.

O nhitng con chudt ctia nhém khong méc bénh (dung mdi/-nhém), PBS (pH 7,2,
Gibco #20012-027) da duge tiém vao & bung vao ngy thi nhét, va LPS da dugc tiém
vao & bung vao ngay tht 4.

Thubc da dugc dénh gid trén co s& ghi nhan bénh 1y (s6 diém 0 t6i s6 diém 4 cho
mdi bién phap khic nghiét, dugc dénh gia bang téng s& diém). Céc tidu chi chim diém
nhu sau:

Sé diém 0: khong thay ddi;

S8 diém 1: sung tAy mot chi;

S8 diém 2: sung tiy cb tay va mét c4 hodc sung tAy hai hogc nhiéu chi;

Sé diém 3: sung tiy cb tay va mét c4 va sung thy mot hodc nhiéu chi;

Sé diém 4: sung tiy cb tay va mét c4 va sung tay tat ca cac chi.

Vidu 24
Xét nghiém tang sinh té bao béang céch st dung cac dong té bao

Hiéu qua ctia céc hop chét thir nghiém véi u nguyén bao than kinh dém dugc danh
gia theo thi nghiém téng sinh té bao bang cach sir dung cac dong té bao. Mot luong ATP
& trong t& bao duge nudi cdy sau 120 gid véi hop chat thtr nghiém da dugc do dé danh
gid anh huong cua hop chit thir nghiém dbi v6i sy ting sinh ctia té bao.

Céc dong té bao di duoc sir dung 1a cac té bao T98G va cac t€ bao U-87MG c6
ngudn gbc tir u nguyén bao than kinh dém, cé hai loai déu dugc thu duge tr American
Type Culture Collection (ATCC). Mot thé huyén phu té bao (45 pL) chtta dung dich
nudi cdy chita 10% huyét thanh thai bo (FBS) dugc phan phdi vao tam thuy tinh 384-
well, va dugc nudi cdy & 37°C véi CO2 5%. Sau 24 gid nudi cdy, 5 uL ctia HEPES 20
mM (pH 7,4) chtra hop chét thir nghiém dugc thém vao (ndng do cudi cing DMSO:
0,4%), va thé huyén phu té bao dugc nuéi céy lai 1an nita & cting c4c diéu kién nudi cdy.
Sau 120 gi, 25 pL thubc thir ATPlite 1-bude (PerkinElmer) duoc phan phdi vao céc
well, va tAm thuy tinh dugc l4c trong hai phut. TAm kinh duoc dit vao mot chd tbi trong
5 phut, va sy phat quang dugc ghi lai bang méy doc da ché do Envision (PerkinElmer).
Hop chét thir nghiém dugc dénh gia trong khoang tir 10-5 M téi 10-9 M.

Gi4 tri nén trude khi bd sung hop chit thir nghiém duogc xéc dinh nhu sau: 5 pL
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HEPES 20 mM (pH 7,4) chira DMSO 4% duoc phin phdi vao cac well sau 24 gid nudi
cdy, 25 pL thube thir ATPlite 1-bude duge thém vao, va sw phat quang la gid tri nén da
dugc ghi lai. B phat quang tdi da (100%) duoc ghi lai tr mot thé huyén phu té bao
dugc nudi cdy trong 120 gid & cung cac diéu kién nhu trén. Ham lugng cua cac hgp
chét thir nghiém va do phat quang cua chung (%) da dugc vé dd thi, va 50% ndng do

e ché téi gi tri toi da clia viée tang sinh té bao da dugc tinh toan.
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| YEU CAUBAO HO
1. Hop chét duoc biéu thi bang cong thue (I):

RE M

trong cong thirc nay,

R! biéu thi Cs.12 xycloalkyl, Ca.12 xycloalkenyl, heteroxyclyl 4 dén 12 phan tir, Ce.
10 aryl, hodc heteroaryl 5 dén 10 phén tu, trong do mdi nhém chira di nguyén tir dugc
bidu thi bing R! chira 1 dén 4 di nguyén ttr duge chon doc 14p tir cdc nguyen tir oxy, luu
huynh va nito,

R! duge thé mot cach tiy ¥ véi mot dén séau phan tir thay thé dugc chon tir nhom
gdm ¢6 nguyén tir halogen, =0, -OH, -CN, -COOH, -COOR®, -R’,

C.6 xycloalkyl dugc thé véi tir khong dén hai nhoém -OH, tir khong dén hai nhém
C 13 alkoxy, va tir khéng dén sdu nguyén t flo,

heteroxyclyl 3 dén 10 phan tir dugc thé véi tir khdng dén hai nhom -OH, tir khong
dén hai nhém C . alkoxy, va tir khéng dén sau nguyén tu flo,

C1 axyl duoc thé véi tir khong dén hai nhém -OH, tir khong dén hai nhém Ci.s
alkoxy, va tir khong dén sau nguyén ttr flo, va

C1.s alkoxy duoc thé véi tir khong dén hai nhom -OH, tir khong dén hai nhém Ci.
s alkoxy, va tir khong dén sau nguyén tir flo;

mdi RS va R7 bidu thi doc 1ap nhém Ci.6 alkyl dugc thé véi tir khong dén hai nhém
-OH, tir khong dén hai nhém Cis alkoxy, va tir khong dén sau nguyén tu flo;

R? biéu thi Ci.s alkyl, Cs.s xycloalkyl, heteroxyclyl 4 dén 6 phan tir, Cis axyl, -
COORS, hoiic -CONRR', trong d6 mdi trong s6 Ci.s alkyl dugc biéu thi bang R? duge
thé doc 1ap véi tir khong dén mot nhom -OH, tir khong dén hai nhém Cig alkoxy dugc
thé véi tir khong dén mot nhom -OH, tir khong dén mot nhém Ci4 alkoxy, va tir khong
dén ba nguyén tr flo, va tir khong dén nam nguyén tir flo; mdi trong s6 Cs.g xycloalkyl
duoc biéu thi bing R? duoc thé doc 1ap véi

tir khéng dén mot nhém -OH,

tir khong dén hai nhém Cis alkoxy dugc thé véi khong dén mot nhém -OH, tir
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khong dén mot nhom Ci.4 alkoxy, va tir khong dén ba nguyén ti flo,

tir khong dén mot nhém hydroxymetyl, va

tir khong dén nam nguyén tt flo;

mién 13 R? khong phai 1a Cis alkyl khong duoc thé, cling khong phai 1a Cs.s
xycloalkyl khong dugc thé, cling khong phai 1a nhom triflorometyl;

mdi trong s R¥, R®, va R'® biéu thi doc 18p nguyén tir hydro hodc Ci-s alkyl;

mdi nhom heteroxyclyl 4 dén 6 phan tir dugce bidu thi bng R? dugc thé mot cach
thy ¥ v&i mot dén bdn phdn tir thay thé dugc chon tir nhém gdm c6 nguyén t flo, nhoém
-OH, c4c nhom Ci.4 alkyl, va cac nhém Ci.4 alkoxy;

m&i nhom Ci.s axyl, -COORS, va -CONRR!? dugc biéu thi bing R? dugc thé mot
cach tuy y doc 14p véi mot dén bdn phdn tir thay thé dugc chon tir nhém gbm c6 nguyén
ti flo, nhom -OH, va cac nhém Ci.4 alkoxy;

R? va R1° ctia -CONROR'? dugc bidu thi bing R? duoc lién két mot cch tiry y qua
lién két don hodic -O- dé tao thanh vong bao gdm nguyén t nito lién két v6i R°va R%;

mdi nhém heteroxyclyl dugc biéu thi bang R? chira mdt nguyén tr oxy la di
nguyén tr trong truong hop vong 4 dén 5 phan tr, va mot dén hai nguyén tir oxy 1a cac
di nguyén tlr trong trudng hop vong 6 phan tu;

R3 biéu thi nguyén tir hydro, C1.g alkyl, hodc nguyén tir halogen;

X biéu thi CR'! hodc nguyén tu nito;

R!! biéu thi nguyén tir hydro, Ci.6 alkyl, hodc Cs-¢ xycloalkyl;

R* duoc bidu thi bang -A'-A2-A%;

A! biéu thi lién két don hodc Ci.s alkylen;

mot dén hai nguyén tir cacbon sp’ tai céc vi tri bit ky ctia A' dugc thé mot cach
tly ¥ doc 1ap véi mot dén hai céu tric duge chon tir nhom gdm ¢6 -O-, -NR -, -C(=0)-
, -C(=0)-0-, -0-C(=0)-, -0-C(=0)-0-, -C(=0)-NRP-, -O-C(=0)-NR'S-, -NR!7-
C(=0)-, -NR8-C(=0)-0-, -NR"-C(=0)-NR¥-, -S(=0),-, -S(=0)>-NR?'-, -NR?2-
S(=0)2-, va -NRZ-S(=0),-NR?*-, mién 14 khong ¢6 cau triic dugce chon tir -0-O-, -O-
NR!M-, -NR!4-0O-, -0-CHz-0-, -O-CH,-NR -, va -NR'*-CH,-O- dugc tao thanh trong
trudmg hop thay thé hai nguyén tir cacbon sp;

A2 biéu thi mot lién két don, C1.7alkylen, Cs-12 xycloalkylen, Cs.12 xycloalkyliden,
heteroxyclylen 4 dén 12 phan ti, heteroxyclyliden 4 dén 12 phan i, Ce.10 arylen, hodc
heteroarylen 5 dén 10 phan tu;
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A3 biéu thi halogen, -CN, -NO,, -R%, -OR?, -NR?’R?, -C(=O)R”, -C(=0)-OR*",
-O-C(=O)R31, -0-C(=0)-NR32R¥ -C(=0)-NR*R¥, -NR*-C(=0)R?’, -NR**-C(=0)-
OR¥, -S(=0)-R%, -S(=0),-NR*'R*, hodc -NR*-S(=0)R*; mién 1a A3 biéu thi -R?
néu diu cubi A! ndm bén canh A2 12 mdt cdu truc duge chon tir nhém gom c6 -O-, -
NR'“-, -C(=0)-, -C(=0)-0-, -0-C(=0)-, -0-C(=0)-0-, -C(=0)-NR"-, -O-C(=0)-
NR!6-, -NR!7-C(=0)-, -NR'3-C(=0)-0-, -NR"’-C(=0)-NR?’-, -S(=0)y-, -S(=0)-NR?!-
, -NR22-§(=0),-, v -NR?-S(=0),-NR?*- va A? 1a lién két don;

mdi trong s R, R2, R3*, R3¢, R R*, vaR® biéu thi doc 1ap nguyén tr hydro,
Ci-s alkyl, C1.s axyl, Ci.s alkylsulfonyl, heteroxyclyl 4 dén 12 phan tir, Cs.12 xycloalkyl,
Cé-10 aryl, heteroaryl 5 dén 10 phan tir, (heteroxyclyl 4 dén 12 phan tir)-Ci3 alkyl, (Cs-
12 xycloalkyl)-C1.3 alkyl, (Ce-10 aryl)-Ci3 alkyl, hodc (heteroaryl 5 dén 10 phan tt)-Ci3
alkyl;

mdi trong s& R% dén R3', R, R*, R¥7, R¥, R¥, R*, vaR* biéu thi doc 14p nguyén
t hydro, Cis alkyl, heteroxyclyl 4 dén 12 phan t, Cs.2 xycloalkyl, Cs-10 aryl,
heteroaryl 5 dén 10 phan t, (heteroxyclyl 4 dén 12 phan tk)-Cis alkyl, (Cs.1i2
xycloalkyl)-Ci3 alkyl, (Ce-10 aryl)-Ci-3 alkyl, hodc (heteroaryl 5 dén 10 phan tir)-Ci3
alkyl;

mbi trong & A!, A2, A3, vaR'* dén R* ¢ trong A!, A% va A® dugc thé mot cach
tuy y doc lap v6i mot dén bdn phan tir thay thé dugc chon tir nhém gbém c6 -OH, =0, -
COOH, -SO3H, -PO3Ha, -CN, -NOy, halogen, Ci.s alkyl dugc thé véi tir khong dén hai
nhém -OH, tir khong dén hai nhom -OR*, va tir khong dén séu nguyén tir flo, Cs.12
xycloalkyl thé véi tir khong dén hai nhom -OH, tir khong dén hai nhom -OR*, va tir
khong dén sau nguyén tir flo, Ci-s alkoxy dugc thé v6i tir khong dén hai nhém -OH, tir
khong dén hai nhém -OR¥, va tir khong dén sau nguyén tir flo, va heteroxyclyl 4 dén
12 phan tir dugc thé véi tir khong dén hai nhém -OH, tir khong dén hai nhom -OR*, va
tir khong dén sau nguyén ti flo;

R!* d&n R* duogc lién két mot cach tiiy ¥ trong Al, trong A2, trong A%, gitta A' va
A2, gitta A! va A3, hodc giita A? va A3 qua lién két don, -O-, -NR-, hogc -S(=0),- dé
tao thanh vong;

R!! duge lién két nghu nhién véi A!, A2, hodc A® qua mot lién két don, -O-, -NR®!-
, hodc -S(=0),- dé tao thanh vong;

mdi R*S dén R*” va R*® dén R®! biéu thi nguyén tir hydro, hodc Ci-4 alkyl duge thé
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v6i tir khong dén mdt nhom -OH va tr khong dén sau nguyén tu flo;

p bidu thi s6 nguyén tir khong dén hai; va

mdi trong sb heteroxyclyl, heteroaryl, (heteroxyclyl)-alkyl, va (heteroaryl)-alkyl
duoc biéu thi bé’lng Al va A3 va heteroxyclylen, heteroxyclyliden, va heteroarylen dugc
bidu thi bang A2 chtra mot dén bdn di nguyén tir doc 1ap dugc chon tir nguyén tr oxy,
luu huynh, va nito,
hodc mudi duge dung cia noé.

2. Hop chit hosc mubdi dugc dung ctia né theo diém 1, trong do6

R! biéu thi Css xycloalkyl, Cs7 xycloalkenyl, heteroxyclyl 4 dén 8 phan ti,
phenyl, hodc heteroaryl 5 dén 10 phan t;

mdi nhém chira di nguyén ttr dugc biéu thi bang R! chira mot dén bdn di nguyén
tir dugc chon ddc 1ap tir nguyén tir oxy, luu huynh, va nito;

R! duoc thé mot cach tiy y v6i mot dén sau phan tir thay thé dugc chon tir nhém
gdm ¢6 nguyén tir flo, =0, -OH, -COOH, v Ci. alkyl dugc thé véi tir khong dén hai
nhém -OH, tir khong dén hai nhom Cis alkoxy, va tir khong dén sau nguyén tu flo;

R2 bidu thi C1.s alkyl, heteroxyclyl 4 dén 6 phan tr, Cis axyl, -COOR?®, hodc -
CONR’R!?;

C1.s alkyl dugc biéu thi bing R? dugc thé véi tir khong dén mot -OH, tir khong
dén hai nhém C s alkoxy duoc thé véi tir khong dén mot nhom -OH, tir khong dén mot
nhém Ci.4 alkoxy, va tir khong dén ba nguyén tu flo, va tir khong dén nam nguyén tu
flo;

mién 14 R? khong phai 1a Cis alkyl khong dugc thé, cling khong phai 1a
triflorometyl;

mdi trong sé R?, R®, va R'® biéu thi doc 14p nguyén tir hydro hodc Ci.s alkyl;

R3 biéu thi nguyén tir hydro hodc Ci.s alkyl;

X biéu thi CR'! hodc nguyén tir nito;

R!! biéu thi nguyén tir hydro hodc Ci. alkyl;

R* dugc biéu thi bang -A!-A2-A%; trong d6

A! biéu thi lién két don hodc Ci.4 alkylen;

mot nguyén tit cacbon sp* & vi tri bét ky cua Al dugc thé mot cach tiy ¥ v6i mot
cAu tric duge chon tir nhém goém c6 -O-, -NR!-, -NR!7-C(=0)-, va -NR**-S(=0).-,

A2 bidu thi lien két don, heteroxyclylen 4 dén 12 phan t, Ce.10 arylen, hodc
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heteroarylen 5 dén 10 phan tir;

A3 bidu thi halogen, -CN, -R%, -OR?®, -NR?’R?, -C(=0)R%, -C(=0)-OR?’, -O-
C(=0)R3!, -0-C(=0)-NR¥?R*, -C(=0)-NR*R¥, -NR*-C(=O)R", -NR3%-C(=0)-OR%,
-S$(=0)-R*, -S(=0)-NR*'R*2, hoiic -NR*-S(=0),R*; mién la A’ biéu thj -R* néu dau
cudi A! ndm bén canh A? 1a -O-, -NRM-, -NR!7-C(=0)-, hoic -NR??-§(=0)- va A? la
lién két don;

mdi trong s6 R4, R?2, R, R, R*®, R*!, va R® biéu thi ddc 1ap nguyén tr hydro,
Ci1-s alkyl, Ci-s axyl, Ci.g alkylsulfonyl, heteroxyclyl 4 dén 12 phan tir, Cs.12 xycloalkyl,
Cé.10 aryl, heteroaryl 5 dén 10 phan tt, (heteroxyclyl 4 dén 12 phan tir)-C1.3 alkyl, (Cs-
12 xycloalkyl)-Ci3 alkyl, (Ce-10 aryl)-Ci-3 alkyl, hodc (heteroaryl 5 dén 10 phan tr)-Ci3
alkyl;

mdi trong s& R'S dén R3!, R, R¥, RY, R%, R*’, R*2, va R* biéu thi doc 1ap nguyén
ter hydro, Cig alkyl, heteroxyclyl 4 dén 12 phan t&r, Cs.i2 xycloalkyl, Cs-10 aryl,
heteroaryl 5 dén 10 phéan tu, (heteroxyclyl 4 dén 12 phan ti)Cis alkyl, (Cs2
xycloalkyl)-C1.3 alkyl, (Cs.10 aryl)-Ci.3 alkyl, hodc (heteroaryl 5 dén 10 phan tir)-Ci-3
alkyl,;

mdi trong s§ A, A2, A3, vaR'" dén R* trong A!, A%, va A* dugc thé mot cach tuy
¥ doc 1ap v6i tir mot dén bén phan tir thay thé duge chon tir nhém gdm c6 -OH, =0,
halogen, Ci- alkylsulfonyl, va Cy.g alkyl duogc thé voi tir khong dén mot nhém -OH, va
tir khong dén séau nguyén ti flo;

R!! va A! duoc lign két mot cach ty ¥ qua lién két don d tao thanh vong.

3. Hop chét hozc mudi dugc dung cia né theo diém 1,

trong d6 R! biéu thi Cs.12 xycloalkyl, heteroxyclyl 4 dén 12 phan ti, Ce-10 aryl
hoic heteroaryl 5 dén 10 phan tir; va/hodc

trong d6 R? 1a Ci.s alkyl dugc thé véi tir khong dén bdn nguyén tir flo, hodc Ci-s
alkyl duoc thé vé6i tir khong dén mot -OH, va tir khong dén hai nhém Ci-g alkoxy duoc
thé véi tir khong dén mot nhém -OH, tir khong dén mot nhém Ci4 alkoxy, va tir khong

dén ba nguyén ti flo.

4. Hop chit hodc mudi duge dung ctia né theo diém 1,

trong d6 R! biéu thi Cs.12 xycloalkyl, heteroxyclyl 4 dén 12 phan ti, Ce.10 aryl hogc
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heteroaryl 5 dén 10 phan tir; va/hodc

trong d6 R? 1a heteroxyclyl 4 dén 6 phan tir ma duge thé mot cach tiy y véi mot
dén bén phin tir thay thé dugc chon tir nhém gbm c6 nguyén tt flo, -OH, Ci4 alkyl, va
C1.4 alkoxy, hodc mot nhom Ci.s axyl, -COOR®, hogc -CONRR'?, v6i mdi nhém Ci-s
axyl, -COORS, va -CONR®R!® dugc thé mot cach tlly ¥ v6i mot dén bon phén tir thay

thé dugc chon tir nhém gdm c6 nguyén ti flo, -OH, va Ci.s alkoxy.
5. Hop chét hoic mudi duoce dung ctia n6 theo diém bt ky trong s6 cac diém 1 dén

trong d6 X biéu thj CR!' hoic mot nguyén tir nito; va/hodc
trong d6 A! 14 lién két don, biéu thi nhém metylen ma c¢6 nguyén tir cacbon sp3

khong bi thé véi cdu tric khéc, hodc 1a -O-.

6.  Hop chét hoac mudi duge dung ctia né theo diém bét ky trong s6 cac diém 1, 3,
va 4, trong d6 X biéu thi CR';

R biéu thi Ci6 alkyl;

A! biéu thj Ci.s alkylen;

mdt nguyén tir cacbon sp® & vi tri bét ky cua Al dugc thé véi mot cu trac duge
chon tr nhém gdm ¢6 -NR'-, -NR!7-C(=0)-, va -NR?2-S(=0),-; va

R va A! duge lién két qua lién két don dé tao thanh vong.

7. Hop chit hoic mudi dugce dung cua né theo diém bét ky trong s6 cac diém 1 va 3
dén 6, trong d6 A2 biéu thi heteroxyclylen 5 dén 9 phan tir;

trong d6 A2 dugc thé mét cach tlly y v6i mot dén bdn phan tir thay thé dugc chon
tr nhém gbém c6 -OH, =0, -COOH, -SO3H, -PO3H,, -CN, -NO2, halogen, Ci.s alkyl
duoc thé véi tir khong dén hai nhém -OH, tir khong dén hai nhém -OR*, va tir khong
dén sau nguyén tir flo, Cs.12 xycloalkyl dugc thé voi tir khong dén hai nhém -OH, tir
khong dén hai nhém -OR?, va tir khong dén sau nguyén ti flo, Ci.s alkoxy dugc thé
v6i tir khong dén hai nhém -OH, tir khong dén hai nhom -ORY, va tlr khong dén sau
nguyén tir flo, va heteroxyclyl 4 dén 12 phan tir dugc thé véi tir khong dén hai nhom -

OH, tir khong dén hai nhom -OR*, va tir khéng dén sau nguyén tu flo.
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8.  Hop chat hoic mudi duoc dung ciia né theo diém bét ky trong s6 cac diém 1 dén
7, trong d6 A3 13 nguyén tir hydro, hodc trong d6 A® 1a halogen, -CN, -R%, -OR?, -
NRZ'RZ, -C(=0)R?, hoic -C(=0)-OR*, va mdi trong s6 R?5 dén R biéu thj doc 1ap
nguyén tir hydro, Ci-s alkyl dugc thé mot cach tuy y, heteroxyclyl 4 dén 12 phan tir
duge thé mot cach tiry y, Cs.12 xycloalkyl dugc thé mot cach tuy v, (heteroxyclyl 4 dén
12 phan tu)Ci3 alkyl dugc thé mot cach tiy y, hodc (Cs.12 xycloalkyl)Ci-3 alkyl duoc
thé mot cach tuy y.

9. Hop chét hodc mudi dugc dung clia n6 theo diém bat ky trong s6 cac diém 1 dén

8, trong d6 R? 1a nguyén tr hydro.

10. Hop chét hoic mudi dugc dung ctia né theo diém bét ky trong sb cac diém 1 va 3

dén 8, trong d6 R? biéu thi C1.4 alkyl, nguyén tur flo, hodc nguyén tir clo.

11. Hop chét hoic mudi dugc dung ctia né theo diém 1 dugc chon tir:
[2-[[5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]-8-mocpholin-4-ylpyrido[3,4-
d]pyrimidin-6-yllmetanol
[2-[[5-(4-metylpiperazin-1-yl)pyridin-2-yl]Jamino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-yl]metanol
1-[6-(hydroxymetyl)-2-[[5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]pyrido[3,4-
d]pyrimidin-8-yl]piperidin-2-on
6-(diflorometyl)-N-[5-(4-metylpiperazin-1-yl)pyridin-2-yl]-8-mocpholin-4-
ylpyrido[3,4-d]pyrimidin-2-amin
[8-xyclohexyl-2-[[5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]pyrido[3,4-
d]pyrimidin-6-ylJmetanol
[2-[[5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]-8-phenylpyrido|[3,4-d]pyrimidin-6-
ylJmetanol
[8-mocpholin-4-y1-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-6-
yl]metanol
6-(diflorometyl)-8-mocpholin-4-yl-N-(5-piperazin-1-ylpyridin-2-yl)pyrido[3,4-
d]pyrimidin-2-amin

[2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-
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yl]metanol
[8-phenyl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-6-
ylJmetanol
6-(diflorometyl)-N-(5-piperazin-1-ylpyridin-2-yl)-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-2-amin
6-(diflorometyl)-8-phenyl-N-(5-piperazin-1-ylpyridin-2-yl)pyrido[3,4-d]pyrimidin-2-
amin

6-(diflorometyl)-N-[5-(4-metylpiperazin-1-yl)pyridin-2-yl]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-2-amin
[8-(4-metylphenyl)-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-6-
yl]metanol
[8-(2-metylphenyl)-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-6-
yl]Jmetanol
[2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-thiophen-3-ylpyrido[3,4-d]pyrimidin-6-
yl]metanol
[8-(furan-3-y1)-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-6-
yl]metanol

[8-(4-metylphenyl)-2-[[ 5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]pyrido[3,4-
d]pyrimidin-6-ylJmetanol

[8-(2-metylphenyl)-2-[[ 5-(4-metylpiperazin-1-yl)pyridin-2-yl]Jamino]pyrido[3,4-
d]pyrimidin-6-yljmetanol
[2-[[5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]-8-thiophen-3-ylpyrido[3,4-
d]pyrimidin-6-yljmetanol
[8-(furan-3-yl)-2-[[5-(4-metylpiperazin-1-yl)pyridin-2-yl]Jamino]pyrido[3,4-
d]pyrimidin-6-yl]metanol
[8-(xyclohexen-1-yl)-2-[[5-(4-metylpiperazin-1-yl)pyridin-2-yl]Jamino]pyrido[3,4-
d]pyrimidin-6-yl]metanol
2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-axit
cacboxylic
1-[2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-
yl]etanol

metyl 2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-
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d]pyrimidin-6-cacboxylat
1-[2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-
yl]ethanon
N,N-dimetyl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-carboxamid

2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin- 1-ylpyrido[3,4-d]pyrimidin-6-
carboxamid
N-metyl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-carboxamid
6-(diflorometyl)-8-(2-metylphenyl)-N-(5-piperazin-1-ylpyridin-2-yl)pyrido[3,4-
d]pyrimidin-2-amin
6-(diflorometyl)-8-(furan-3-yl)-N-(5-piperazin-1-ylpyridin-2-yl)pyrido[3,4-
d]pyrimidin-2-amin
6-(metoxymetyl)-8-mocpholin-4-yl-N-(5-piperazin-1-ylpyridin-2-yl)pyrido(3,4-
d]pyrimidin-2-amin
[5-metyl-8-mocpholin-4-yl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-
d]pyrimidin-6-yljmetanol
1-[8-mocpholin-4-yl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-
6-yl]propan-1-ol
2,2,2-trifloro-1-[8-mocpholin-4-yl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido([3,4-
d]pyrimidin-6-yl]jetanol

6-(1,1-difloroetyl)-8-mocpholin-4-yl-N-(5-piperazin- 1 -ylpyridin-2-yl)pyrido[3,4-
d]pyrimidin-2-amin
2-[8-mocpholin-4-yl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-
6-yl]propan-2-ol
2-[8-mocpholin-4-yl-2-[(5-piperazin-1-ylpyridin-2-yl)amino]pyrido[3,4-d]pyrimidin-
6-yl]etanol
1-[6-[(1R)-1-hydroxyetyl]-2-[(6-piperazin-1-ylpyridazin-3-yl)amino]pyrido[3,4-
d]pyrimidin-8-yl]pyrrolidin-2-axit cacboxylic
1-[6-[(1R)-1-hydroxyetyl]-2-[(6-piperazin-1-ylpyridazin-3-yl)amino]pyrido[3,4-
d]pyrimidin-8-yl]piperidin-3-axit cacboxylic
1-[6-[(1R)-1-hydroxyetyl]-2-[(6-piperazin-1-ylpyridazin-3-yl)amino]pyrido[3,4-
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d]pyrimidin-8-yl]piperidin-2-axit cacboxylic

1-[6-[(1R)-1-hydroxyetyl]-2-[[ 5-(piperazin-1-ylmetyl)pyridin-2-ylJamino]pyrido[3,4-
d]pyrimidin-8-yl]pyrrolidin-2-axit cacboxylic
6-(1-metoxyetyl)-N-[5-(piperazin-1-ylmetyl)pyridin-2-yl]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-2-amin
8-(1,2,3,3a,4,5,7,7a-octahydropyrrolo[2,3-¢]pyridin-6-yl)-6-(1-metoxyetyl)-N-[5-
(piperazin-1-ylmetyl)pyridin-2-yl]pyrido[3,4-d]pyrimidin-2-amin
[1-[6-(1-metoxyetyl)-2-[[5-(piperazin-1-ylmetyl)pyridin-2-ylJamino]pyrido[3,4-
d]pyrimidin-8-yl]piperidin-4-yl]metanol
6-(1-metoxyetyl)-8-[4-(metoxymetyl)piperidin-1-yl]-N-[5-(piperazin-1-
ylmetyl)pyridin-2-yl]pyrido[3,4-d]pyrimidin-2-amin
(1R)-1-[8-(azetidin-1-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-ylJamino]-8-
pyrrolidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[[8-(azetidin-1-y])-6-[(1R)-1-hydroxyetyl]pyrido[3,4-d]pyrimidin-2-
yl]lamino]pyridin-3-yl]piperazin-2-on
1-[6-[[6-[(1R)-1-hydroxyetyl]-8-pyrrolidin-1-ylpyrido|[3,4-d]pyrimidin-2-
yl]Jamino]pyridin-3-yl]piperazin-2-on
1-[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]lamino]pyridin-3-yl]piperazin-2-on
(1R)-1-[2-[[6-metyl-5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]-8-pyrrolidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-metyl-5-(4-metylpiperazin-1-yl)pyridin-2-ylJamino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-yl]Jamino]-8-pyrrolidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-ylJamino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(2-azaspiro[3.3]heptan-2-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
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yl]metyl]pyridin-2-ylJamino]pyrido[3,4-d]pyrimidin-6-yljetanol
(1R)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-ylJmetyl]pyridin-2-ylJamino]-8-
mocpholin-4-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(azepan-1-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1 -yl]metyl]pyridin-2-
ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-[2-(dimetylamino)etyl]-7,8-dihydro-5H-1,6-naphtyridin-2-yl] amino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-[2-(dimetylamino)etyl]-7,8-dihydro-5H-1,6-naphtyridin-2-yl] amino]-8-
(4-floropiperidin-1-yl)pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-piperidin-1-yl-2-(5,6,7,8-tetrahydro-1 ,6-naphtyridin-2-ylamino)pyrido[3,4-
d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4-floropiperidin-1-yl)-2-(5,6,7,8-tetrahydro-1,6-naphtyridin-2-
ylamino)pyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[[8-(4,4-difloropiperidin-1-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3 ,4-d]pyrimidin-2-
yl]amino]pyridin-3-yl]piperazin-2-on
1-[[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yljmetyl]piperidin-4-ol
1-[[6-[[6-[(1R)-1-hydroxyetyl]-8-pyrrolidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yljmetyl]piperidin-4-ol
1-[[6-[[6-[(1R)-1-hydroxyetyl]-8-mocpholin-4-ylpyrido[3,4-d]|pyrimidin-2-
ylJamino]pyridin-3-yl]metyl]piperidin-4-ol
(1R)-1-[2-[[5-[[4-(hydroxymetyl)piperidin-1-ylJmetyl]pyridin-2-yl]amino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(hydroxymetyl)piperidin-1-ylJmetyl]pyridin-2-yl]Jamino]-8-
pyrrolidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(hydroxymetyl)piperidin-1-ylJmetyl]pyridin-2-yl]amino]-8-
mocpholin-4-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[(1R)-1-hydroxyetyl]-2-[[5-[[4-(hydroxymetyl)piperidin-1-ylJmetyl]pyridin-2-
ylJamino]pyrido[3,4-d]pyrimidin-8-yl]piperidin-4-ol
1-[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]Jamino]pyridin-3-yl]-4-metylpiperazin-2-on
1-[6-[[6-[(1R)-1-hydroxyetyl]-8-pyrrolidin-1-ylpyrido[3,4-d]pyrimidin-2-
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ylJamino]pyridin-3-yl]-4-metylpiperazin-2-on
1-[6-[[6-[(1R)-1-hydroxyetyl]-8-mocpholin-4-ylpyrido[3,4-d]pyrimidin-2-
yl]Jamino]pyridin-3-yl]-4-metylpiperazin-2-on
(1R)-1-[8-(2,2-dimetylpyrrolidin-1-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yllamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[(1R)-1-hydroxyetyl]-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-
yl]lamino]pyrido[3,4-d]pyrimidin-8-yl]piperidin-4-axit cacboxylic
(1R)-1-[2-[[5-[[4-(2-hydroxyety])piperazin-1-ylJmetyl]pyridin-2-ylJamino]-8-(4-
metylpiperazin-1-yl)pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4-floropiperidin-1-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yljetanol
(1R)-1-[8-(4,4-difloropiperidin-1-y1)-2-[[5-[[4-(2-hydroxyety])piperazin-1-
yllmetyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4,4-difloropiperidin-1-y1)-2-(5,6,7,8-tetrahydro-1,6-naphtyridin-2-
ylamino)pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4,4-difloropiperidin-1-y1)-2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-
naphtyridin-2-ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4,4-difloropiperidin-1-y1)-2-[[6-[2-(dimetylamino)etyl]-7,8-dihydro-5H-
1,6-naphtyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyety])piperazin-1-ylJmetyl]pyridin-2-yl]Jamino]-8- [(2R)-2-
metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-ylJmetyl]pyridin-2-ylJamino]-8-[4-
(triflorometyl)piperidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(1,1-dioxo-1,4-thiazinan-4-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
ylJmetyl]pyridin-2-yl]lamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[(6-metyl-5-piperazin-1-ylpyridin-2-yl)amino]-8-pyrrolidin-1-ylpyrido[3,4-
d]pyrimidin-6-yl]etanol
(1R)-1-[2-[(6-metyl-5-piperazin-1-ylpyridin-2-yl)amino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[4-(2-hydroxyetyl)piperazin-1-yl]-6-metylpyridin-2-yl]amino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
4-[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
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ylJamino]pyridin-3-yl]-1,4-diazepan-5-on
1-[6-[[8-(4-floropiperidin-1-yl)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yl]piperazin-2-on
(1R)-1-[2-[(6-piperazin-1-ylpyridazin-3-yl)amino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-yl]etanol

2-[2-[[5-(piperazin- 1-ylmetyl)pyridin-2-yl]Jamino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-yl]etanol
1-[6-[[6-(2-hydroxyetyl)-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-yl] amino]pyridin-
3-yl]piperazin-2-on

2-[2-[(6-piperazin- 1-ylpyridazin-3-yl)amino]-8-piperidin-1-ylpyrido[3,4-d] pyrimidin-
6-yl]etanol
2-[8-piperidin-1-yl-2-(5,6,7,8-tetrahydro-1,6-naphtyridin-2-ylamino)pyrido[3,4-
d]pyrimidin-6-yl]etanol
2-[4-[[6-[[6-(hydroxymetyl)-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yl]metyl]piperazin-1-yl]etanol
1-[6-[[6-(hydroxymetyl)-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-yl] amino]pyridin-
3-yl]piperazin-2-on
(1R)-1-[2-[[5-[[4-(2-hydroxyety])piperazin-1-ylJmetyl]pyridin-2-yl]Jamino] -8-[(25)-2-
metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyety])piperazin-1-ylJmetyl]pyridin-2-yl]amino] -8-[(35)-3-
metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyety])piperazin-1-ylJmetyl]pyridin-2-ylJamino] -8-[(3R)-3-
metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(2,5-dimetylpyrrolidin-1-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]Jamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(3,3-dimetylpyrrolidin-1-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(7-azabixyclo[2.2.1]heptan-7-yl)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(3-azabixyclo[3.1.0]hexan-3-yl)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(8-azabixyclo[3.2.1]octan-8-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
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yllmetyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[(1R)-1-hydroxyetyl]-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-ylJmetyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-8-yl]piperidin-4-ol
[2-[(6-piperazin-1-ylpyridazin-3-yl)amino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-
yl]metanol
[2-[[5-(piperazin-1-ylmetyl)pyridin-2-ylJamino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-yl]metanol
2-[2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-ylJamino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
2-[2-[[6-[2-(dimetylamino)etyl]-7,8-dihydro-5H-1,6-naphtyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-yl]Jamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4-floropiperidin-1-y1)-2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-
naphtyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(3,4-dimetylpyrrolidin-1-y1)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-[4-(2-metylsulfonyletyl)piperazin-1-yl]pyridazin-3-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4-floropiperidin-1-yl)-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-
ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3R)-3-floropyrrolidin-1-yl]-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-
2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3S)-3-floropyrrolidin-1-yl]-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-
2-yl]Jamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
6-[(1R)-1-metoxyetyl]-N-(6-piperazin- 1-ylpyridazin-3-yl)-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-2-amin
6-[(1R)-1-metoxyetyl]-N-[5-(piperazin-1-ylmetyl)pyridin-2-yl]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-2-amin
4-[6-[[6-[(1R)-1-hydroxyetyl]-8-pyrrolidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]Jamino]pyridin-3-yl]-1-metyl-1,4-diazepan-5-on
4-[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-

-195-



34943

ylJamino]pyridin-3-yl]-1-metyl-1,4-diazepan-5-on
(1R)-1-[2-[[5-[(4-etylpiperazin-1-yl)metyl]pyridin-2-yl]amino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-(4-metylpiperazin-1-yl)pyridazin-3-ylJamino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(4-floropiperidin-1-yl)-2-[[6-(4-metylpiperazin-1-yl)pyridazin-3-
yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
8-(4-floropiperidin-1-yl)-6-[(1R)-1-metoxyetyl]-N-[6-(4-metylpiperazin-1-
yl)pyridazin-3-yl]pyrido[3,4-d]pyrimidin-2-amin
8-(4-floropiperidin-1-y1)-6-[(1R)-1-metoxyetyl]-N-(6-piperazin-1 -ylpyridazin-3-
yl)pyrido[3,4-d]pyrimidin-2-amin
1-[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
ylJamino]pyridin-3-yl]-1,4-diazepan-2-on
2-[4-[[6-[[6-(diflorometyl)-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yl]metyl]piperazin-1-yl]etanol

1-[6-(diflorometyl)-2-[[ 5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-8-yl]piperidin-4-ol
3-[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3 ,4-d]pyrimidin-2-yljamino]-
7,8-dihydro-5H-1,6-naphtyridin-6-yl]propan-1-ol
(1R)-1-[2-[[5-[(38,4S)-3-floro-1-(2-hydroxyetyl)piperidin-4-yl] oxypyridin-2-
ylJamino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(3S,4R)-3-floro-1-(2-hydroxyetyl)piperidin-4-yl]oxypyridin-2-
ylJamino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(3,3-difloroazetidin-1-yl)-2-[[5-[(4-metylpiperazin- 1-yl)metyl]pyridin-2-
ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[(1R)-1-hydroxyetyl]-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-8-yl]piperidin-4-ol
2-[2-[[6-(hydroxymetyl)-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino]-7,8-
dihydro-5H-1,6-naphtyridin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-yl]amino]-8-[(2R)-2-
metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-ylJamino]-8-[(25)-2-
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metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-yl]Jamino]-8-[(3R)-3-
metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-yl]Jamino]-8-[(3S)-3-
metylpyrrolidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(2,5-dimetylpyrrolidin-1-yl)-2-[[5-[(4-metylpiperazin-1 -yl)metyl]pyridin-2-
ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(3,4-dimetylpyrrolidin-1-yl)-2-[[5-[(4-metylpiperazin-1 -yD)metyl]pyridin-2-
ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(3,3-dimetylpyrrolidin-1-y1)-2-[[5-[(4-metylpiperazin-1 -yDmetyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-6-yljetanol
(1R)-1-[8-(7-azabixyclo[2.2.1]heptan-7-yl)-2-[[5-[(4-metylpiperazin-1-
yl)metyl]pyridin-2-ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-ylJamino]-8-[4-
(triflorometyl)piperidin-1-yl]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-ylJamino] -8-mocpholin-4-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
1-[2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-ylJamino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]propan-1-ol
[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-yl] amino]-7,8-
dihydro-5H-1,6-naphtyridin-6-yl]-piperidin-4-ylmetanon
[1-(2-hydroxyetyl)piperidin-4-y1]-[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1 ,6-naphtyridin-6-ylJmethanon
[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino] -7,8-
dihydro-5SH-1,6-naphtyridin-6-yl]-(1-metylpiperidin-4-yl)methanon
(1R)-1-[8-(4,4-difloropiperidin-1-yl)-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-
yl]Jamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
1-(2-hydroxyetyl)-4-[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-2-yl]lamino]pyridin-3-yl]-1,4-diazepan-5-on
(1R)-1-[2-[[5-[[(2R)-2,4-dimetylpiperazin-1-ylJmetyl]pyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-xyclopropyl-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl|pyridin-2-
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ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[[8-xyclopropyl-6-[(1R)-1-hydroxyetyl]pyrido[3,4-d]pyrimidin-2-
yl]lamino]pyridin-3-yl]piperazin-2-on
(1R)-1-[2-[[5-(piperazin-1-ylmetyl)pyridin-2-yl]Jamino]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-6-yljetanol
(1R)-1-[8-(xyclohexen-1-yl)-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(3-azabixyclo[3.1.0]hexan-3-yl)-2-[[5-[(4-metylpiperazin-1-
yl)metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(azepan-1-yl)-2-[[5-[(4-metylpiperazin-1-yl)metyl|pyridin-2-
yllamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyety])piperazin-1-ylJmetyl]pyridin-2-yl]Jamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-1-ol
(18)-1-[2-[[5-[[4-(2-hydroxyety])piperazin-1-ylJmetyl]pyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-1-ol
(1R)-1-[2-[[6-(oxetan-3-y])-7,8-dihydro-5H-1,6-naphtyridin-2-ylJamino]-8-piperidin-
1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-(2-mocpholin-4-yletyl)-7,8-dihydro-5H-1,6-naphtyridin-2-yl] amino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-piperidin-1-yl-2-[(6-piperidin-4-ylsulfonyl-7,8-dihydro-5H-1 ,6-naphtyridin-
2-yl)amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-piperidin-1-yl-2-[(5-piperidin-4-yloxypyridin-2-yl)amino]pyrido[3,4-
d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[1-(2-hydroxyetyl)piperidin-4-yl]oxypyridin-2-ylJamino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol

(28)-2-[8-piperidin-1-y1-2-(5,6,7,8-tetrahydro- 1,6-naphtyridin-2-ylamino)pyrido[3,4-
d]pyrimidin-6-yl]propan-1-ol
(2R)-2-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-1-ol
(2R)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-yl]Jamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-2-ol
1-[6-[[6-[(2R)-2-hydroxypropyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
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yl]amino]pyridin-3-yl]piperazin-2-on
(2R)-1-[2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-2-ol
(2R)-2-[2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-1-ol
(1R)-1-[8-(azetidin-1-yl)-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-
yl]Jamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(2,2-dimetylpyrrolidin-1-y1)-2-[[5-[(4-metylpiperazin-1-yl)metyl] pyridin-2-
ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(8-azabixyclo[3.2.1]octan-8-yl)-2-[[5-[(4-metylpiperazin-1-
yl)metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-(azetidin-3-y1)-7,8-dihydro-5H-1,6-naphtyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-[1-(2-hydroxyetyl)azetidin-3-yl]-7,8-dihydro-5H-1 ,6-naphtyridin-2-
yl]Jamino]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[(4-metylpiperazin-1-y])metyl]pyridin-2-yl]amino]-8-(1,4-oxazepan-4-
yl)pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-ylJamino]-8-(1,4-
oxazepan-4-yl)pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3S)-3-floropiperidin-1-yl]-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3S)-3-floropiperidin-1-y1]-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yllmetyl]pyridin-2-yl]lamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3S)-3-floropyrrolidin-1-y1]-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]lamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3R)-3-floropyrrolidin-1-yl]-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(28)-1-[4-[[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]Jamino]pyridin-3-yl]metyl]piperazin-1-yl]propan-2-ol
(2R)-1-[4-[[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
ylJamino]pyridin-3-yl]metyl]piperazin-1-yl]propan-2-ol
(1R)-1-[8-(7-azabixyclo[2.2.1]heptan-7-yl)-2-[[6-metyl-5-(4-metylpiperazin-1-
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yl)pyridin-2-ylJamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[(2S)-2,4-dimetylpiperazin-1-ylJmetyl]pyridin-2-yl]amino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(7-azabixyclo[2.2.1]heptan-7-yl)-2-[[5-[[(2S)-2,4-dimetylpiperazin-1-
yl]metyl]pyridin-2-yl]Jamino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[(3S)-3,4-dimetylpiperazin-1-ylJmetyl]pyridin-2-yl]amino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(7-azabixyclo[2.2.1]heptan-7-y1)-2-[[5-[[(38)-3,4-dimetylpiperazin-1-
yl]lmetyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-ylJmetyl]pyridin-2-yl]Jamino]-8-
phenylpyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[[6-[(1R)-1-hydroxyetyl]-8-phenylpyrido[3,4-d]pyrimidin-2-yl]amino]pyridin-3-
yl]piperazin-2-on
1-[6-[[6-[(2S)-1-hydroxypropan-2-yl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]lamino]pyridin-3-yl]piperazin-2-on
(28)-2-[2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-yl]Jamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-1-ol
1-[6-[[6-[(2R)-1-hydroxypropan-2-yl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yl]piperazin-2-on
(28)-2-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-ylJmetyl]pyridin-2-yl]Jamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-1-ol
2-[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-yl]Jamino]-
7,8-dihydro-5H-1,6-naphtyridin-6-yl]axetonitril
(1R)-1-[2-[[6-(oxetan-3-ylmetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-yl]Jamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3R)-3-floropiperidin-1-yl]-2-[[5-[(4-metylpiperazin-1-yl)metyl]pyridin-2-
yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-[(3R)-3-floropiperidin-1-yl1]-2-[[5-[[4-(2-hydroxyetyl)piperazin-1-
yl]metyl]pyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-(1-metylazetidin-3-y1)-7,8-dihydro-5H-1,6-naphtyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-(2-hydroxyetyl)-5,7-dihydropyrrolo[3,4-b]pyridin-2-yl]amino]-8-
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piperidin-1-ylpyrido[3,4-d]pyrimidin-6-ylJetanol
(2S)-1-[2-[[5-[[4-(2-hydroxyetyl)piperazin-1-yl]metyl]pyridin-2-ylJamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-2-ol
1-[6-[[6-[(2S)-2-hydroxypropyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yl]piperazin-2-on
(28)-1-[2-[[6-(2-hydroxyetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-yl]Jamino]-8-
piperidin-1-ylpyrido[3,4-d]pyrimidin-6-yl]propan-2-ol
8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxolan-3-yl)-N-[ 5-(piperazin-1-
ylmetyl)pyridin-2-yl]pyrido[3,4-d]pyrimidin-2-amin
6-(oxolan-3-yl)-N-[5-(piperazin-1-ylmetyl)pyridin-2-yl]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-2-amin
8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxolan-3-yl)-N-(6-piperazin-1-ylpyridazin-3-
yl)pyrido[3,4-d]pyrimidin-2-amin
6-(oxolan-3-y1)-N-(6-piperazin-1-ylpyridazin-3-yl)-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-2-amin

[2-[[6-[(1R)- 1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino]-7,8-
dihydro-5H-1,6-naphtyridin-6-y1]-[(2R)-pyrrolidin-2-yl|methanon

[2-[[6-[(1R)- 1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-yl]Jamino]-7,8-
dihydro-5H-1,6-naphtyridin-6-y1]-[(3S)-pyrrolidin-3-yl]methanon

[2-[[6-[(1R)- 1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino]-7,8-
dihydro-5SH-1,6-naphtyridin-6-yl]-[(2R)-piperidin-2-yl]methanon
[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino]-7,8-
dihydro-5H-1,6-naphtyridin-6-y1]-[(2R,4S)-4-hydroxypyrrolidin-2-yl]methanon
[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-yl]amino]-7,8-
dihydro-5H-1,6-naphtyridin-6-y1]-[(2R,4R)-4-hydroxypyrrolidin-2-yl]methanon
[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino]-7,8-
dihydro-5H-1,6-naphtyridin-6-y1]-[(3R)-piperidin-3-yl|methanon
[(2R)-azetidin-2-y1]-[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido|3,4-
d]pyrimidin-2-yl]Jamino]-7,8-dihydro-5H-1,6-naphthyridin-6-yl]methanon
[2-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino]-7,8-
dihydro-5H-1,6-naphtyridin-6-yl]-mocpholin-2-ylmethanon
(1R)-1-[2-[[6-(2-aminetyl)-7,8-dihydro-5H-1,6-naphtyridin-2-yl]Jamino]-8-piperidin-
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1-ylpyrido[3,4-d]pyrimidin-6-yl]etanol
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido|[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R)-1-
metylpyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido|3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)-1-
metylpyrrolidin-2-yllmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido|3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(3S)-1-
metylpyrrolidin-3-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(3R)-1-
metylpyrrolidin-3-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2R)-1-
metylpiperidin-2-yljmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2S)-1-
metylpiperidin-2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido|3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2R,4S)-4-hydroxy-
1-metylpyrrolidin-2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2 S,4R)-4-hydroxy-
1-metylpyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R,4R)-4-hydroxy-
1-metylpyrrolidin-2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl|pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2S,4S)-4-hydroxy-1-
metylpyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
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d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(3R)-1-
metylpiperidin-3-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl] pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-SH-1 ,6-naphtyridin-6-y1]-[(3S)-1-
metylpiperidin-3-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2R)-1 -metylazetidin-
2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido|3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl1]- [(2S)-1-metylazetidin-
2-yllmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1 ,6-naphtyridin-6-yl]-(4-metylmocpholin-3-
yl)methanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-[(1R)-1 -hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1 ,6-naphtyridin-6-yl]-(4-metylmocpholin-2-
yl)methanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl] pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-(1 -metylazetidin-3-
yl)methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido|3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2R)-1 -(2-
hydroxyetyl)pyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)-1 -(2-
hydroxyetyl)pyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(35)-1-(2-
hydroxyetyl)pyrrolidin-3-yljmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(3R)-1-(2-
hydroxyetyl)pyrrolidin-3-yl]methanon
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[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2R)-1 -(2-
hydroxyetyl)piperidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl] pyrido([3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)-1-(2-
hydroxyetyl)piperidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]Theptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]- [(2R,4S)-4-hydroxy-
1-(2-hydroxyetyl)pyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1Theptan-7-y])-6-[(1R)-1 -hydroxyetyl|pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1 ,6-naphtyridin-6-y1]-[(2S,4R)-4-hydroxy-
1-(2-hydroxyetyl)pyrrolidin-2-yl]jmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1 -hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]- [(2R,4R)-4-hydroxy-
1-(2-hydroxyetyl)pyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-[(1R)-1 -hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]- [(2S,4S)-4-hydroxy-1-
(2-hydroxyetyl)pyrrolidin-2-yljmethanon
[2-[[8-(7-azabixyclo[2.2.1]Theptan-7-yl)-6-[(1R)-1 -hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]- [(3R)-1-(2-
hydroxyetyl)piperidin-3-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido|3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]- [(3S)-1-(2-
hydroxyetyl)piperidin-3-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2R)-1-(2-
hydroxyetyl)azetidin-2-yl]Jmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(25)-1-(2-
hydroxyetyl)azetidin-2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl|pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[4-(2-
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hydroxyetyl)mocpholin-3-yljmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl1]-[4-(2-
hydroxyetyl)mocpholin-2-yljmethanon
[2-[[8-(7-azabixyclo[2.2.1]Theptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1 ,6-naphtyridin-6-yl]-[1-(2-
hydroxyetyl)azetidin-3-ylJmethanon
1-[2-[[8-(7-azabixyclo[2.2.1Theptan-7-yl)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl1]-2-pyrrolidin-1-
ylethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-SH-1 ,6-naphtyridin-6-y1]-2-(3-
hydroxypyrrolidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3 -floropyrrolidin-
1-yl)ethanon

1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y])-6-[(1R)-1 -hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5SH-1 ,6-naphtyridin-6-yl]-2-(azetidin-1-
yl)ethanon

1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y])-6-[(1R)-1 -hydroxyetyl]|pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3 -hydroxyazetidin-
1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1Theptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3 -floroazetidin-1-
yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-2-piperidin-1-
ylethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido(3,4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(4-
hydroxypiperidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
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d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1] -2-(4-floropiperidin-1-
yl)ethanon

1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3 A4-
d]pyrimidin-2-yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3-
hydroxypiperidin-1-yl)ethanon

1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[ (1R)-1-hydroxyetyl] pyrido[3,4-
d]pyrimidin-2-ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3 -floropiperidin-1-
yl)ethanon
2-[4-[[6-[[6-(oxetan-3-y])-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-ylJamino] pyridin-
3-yl]metyl]piperazin-1-yl]etanol
2-[4-[[6-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-
2-yl]Jamino]pyridin-3-yl]metyl]piperazin-1-yl]etanol

[2-[[6-[(1R)- 1-hydroxyetyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-yl]Jamino] -7,8-
dihydro-5H-1,6-naphtyridin-6-yl]-mocpholin-3-ylmethanon
mocpholin-2-yl-[2-[[6-(oxetan-3-yl)-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]methanon
mocpholin-3-yl-[2-[[6-(oxetan-3-yl)-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d] pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R)-1-metylpyrrolidin-2-
yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)-1-metylpyrrolidin-2-
yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(3S)-1-metylpyrrolidin-3-
yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(3R)-1-metylpyrrolidin-3-
yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl1]-[(2R)-1-metylpiperidin-2-
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yl]methanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(25)-1 -metylpiperidin-2-
yl]methanon

[2-[[8-(7-azabixyclo[2.2.1 Jheptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2R,4S)-4-hydroxy- 1-
metylpyrrolidin-2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]- [(2S,4R)-4-hydroxy-1-
metylpyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-SH-1,6-naphtyridin-6-yl]-[(2R,4R)-4-hydroxy-1-
metylpyrrolidin-2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-SH-1,6-naphtyridin-6-y1]-[(2S,45)-4-hydroxy-1-
metylpyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(3R)-1 -metylpiperidin-3-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2.1 Jheptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(3S)- 1-metylpiperidin-3-
yl]methanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d] pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R)-1-metylazeti din-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)-1 -metylazetidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-(4-metylmocpholin-3-yl)methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-(4-mehylmorpholin-2-yl)methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d] pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-(1-metylazetidin-3-yl)methanon
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[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R)-1 -(2-hydroxyetyl)pyrrolidin-2-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)-1 -(2-hydroxyetyl)pyrrolidin-2-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d] pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(3S)- 1-(2-hydroxyetyl)pyrrolidin-3-
yl]methanon 7
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(3R)-1 -(2-hydroxyetyl)pyrrolidin-3-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R)-1 -(2-hydroxyetyl)piperidin-2-
yl]methanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)-1 -(2-hydroxyetyl)piperidin-2-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R,4S)-4-hydroxy-1-(2-
hydroxyetyl)pyrrolidin-2-ylJmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S,4R)-4-hydroxy-1-(2-
hydroxyetyl)pyrrolidin-2-yljmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R,4R)-4-hydroxy-1-(2-
hydroxyetyl)pyrrolidin-2-yl]methanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S,4S)-4-hydroxy-1-(2-
hydroxyetyl)pyrrolidin-2-yllmethanon
[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(3R)-1-(2-hydroxyetyl)piperidin-3-
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yl]methanon

[2-[[8-(7-azabixyclo[2.2. 1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(3S)- 1-(2-hydroxyetyl)piperidin-3-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2. 1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-[(2R)-1 -(2-hydroxyetyl)azetidin-2-
yl]methanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[(2S)- 1-(2-hydroxyetyl)azetidin-2-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]- [4-(2-hydroxyetyl)mocpholin-3-
ylJmethanon

[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3 -yl)pyrido[3,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]- [4-(2-hydroxyetyl)mocpholin-2-
yl]methanon

[2-[[8-(7-azabixyclo[2.2.1Theptan-7-yl)-6-(oxetan-3 -yl)pyrido[3,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-[1 -(2-hydroxyethyl)azetidin-3-
ylJmethanon

1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3 -yl)pyrido[3,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-2-pyrrolidin-1 -ylethanon
1-[2-[[8-(7-azabixyclo[2.2.1]Theptan-7-yl)-6-(oxetan-3 -yl)pyrido[3,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3 -hydroxypyrrolidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-2-(3-floropyrrolidin-1 -yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-2-(azetidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d] pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-2-(3-hydroxyazetidin-1-yl) ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3-floroazetidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
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ylJamino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-2-piperidin-1-ylethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]Jamino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(4 -hydroxypiperidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl] -2-(4-floropiperidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-(oxetan-3-yl)pyrido[3 ,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-y1]-2-(3 -hydroxypiperidin-1-yl)ethanon
1-[2-[[8-(7-azabixyclo[2.2.1 ]heptan-7-yl)-6-(oxetan-3-yl)pyrido[3,4-d]pyrimidin-2-
yl]amino]-7,8-dihydro-5H-1,6-naphtyridin-6-yl]-2-(3-floropiperidin- 1-yl)ethanon
4-(2-hydroxyetyl)-1-[6-[[6-[(1R)-1-hydroxyetyl]-8-piperidin-1-ylpyrido[3 ,4-
d]pyrimidin-2-yl]amino]pyridin-3-yl]piperazin-2-on
(1R)-1-[8-(7-azabixyclo[2.2.1]heptan-7-y1)-2-[[5- [4-(2-hydroxyetyl)piperazin-1-yl]-6-
metylpyridin-2-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[2-[[6-[4-(2-hydroxyetyl)piperazin-1-yl]pyridazin-3-yl] amino]-8-piperidin-1-
ylpyrido[3,4-d]pyrimidin-6-yl]etanol
(1R)-1-[8-(7-azabixyclo[2.2.1]heptan-7-y1)-2-[[6- [4-(2-hydroxyetyl)piperazin-1-
yl]pyridazin-3-yl]amino]pyrido[3,4-d]pyrimidin-6-yl]etanol
1-[6-[[6-[(1R)-1-hydroxypropyl]-8-piperidin-1-ylpyrido[3,4-d]pyrimidin-2-
yl]amino]pyridin-3-yl]-1,4-diazepan-2-on
4-(2-hydroxyetyl)-1-[6-[[6-[(1R)-1-hydroxyethyl]-8-piperidin-1-ylpyrido[3,4-
d]pyrimidin-2-yl]Jamino]pyridin-3-yl]-1,4-diazepan-2-on
1-[6-[[8-(7-azabixyclo[2.2.1]heptan-7-y1)-6-[(1R)-1-hydroxyetyl] pyrido([3,4-
d]pyrimidin-2-yl]amino]pyridin-3-yl]-4-metylpiperazin-2-on
1-[6-[[8-(8-azabixyclo[3.2.1]octan-8-y1)-6-[(1R)-1-hydroxyetyl]pyrido[3,4-
d]pyrimidin-2-yl]lamino]pyridin-3-yl]-4-metylpiperazin-2-on.

12. Duogc phém chtra hop chét hodc mubi duge dung ctia né theo diém bét ky trong

sé cac didm 1 dén 11 va chat mang dugc dyung.

13. Duoc phém ¢6 hoat tinh trc ché CDK4/6, chira hop chit hoac mubi duoc dung ctia
né theo diém bt ky trong sé cac didm 1 dén 11 1am thanh phan hoat tinh.

14.  Hop chét pyrido[3,4-d]pyrimidin dugc biéu thi bang mot trong céc cong thure (11),
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(TIT) hodc (IV) hodc mudi cua ching:

trong do:

R! biéu thi Cs.12 xycloalkyl, Cs.12 xycloalkenyl, heteroxyclyl 4 dén 12 phan tt, Ce.
10 aryl, hodc heteroaryl 5 dén 10 phan t; mdi nhém chira di nguyén tir dugc biéu thi
bing R! chita mot dén bdn di nguyén tir dugc chon dc 14p tir cac nguyén tr oxy, luu
huynh, va nito;

R! dugc thé mot cach tuy y voi mot dén sau phan tir thay thé duogc chon tir nhém
gdm c6 halogen, =0, -OH, -CN, -COOH, -COOR®, -R7, Cs.6 xycloalkyl duoc thé v6i tir
khong dén hai nhém -OH, tir khong dén hai nhém Ci.s alkoxy, va tir khong dén sau
nguyén tir flo, heteroxyclyl 3 t6i 10 phan tr duge thé véi tir khong dén hai nhém -OH,
tir khong dén hai nhom C.s alkoxy, va tir khong dén sau nguyeén tt flo, Ci.s axyl duoc
thé v6i tir khong dén hai nhom -OH, tir khéng dén hai nhom Ci.s alkoxy, va tir khong
dén séu nguyén ti flo, va Cig alkoxy dugc thé véi tir khong dén hai nhém -OH, tir
khong dén hai nhém Ci.s alkoxy, va tir khong dén sau nguyén tir flo;

mbi trong s& R® va R7 bidu thi doc 1ap Cie alkyl dugc thé véi tir khong dén hai
nhém -OH, tir khong dén hai nhém Cj.g alkoxy, va tir khong dén sau nguyén ti flo;

va R! dugc bao v& mot cach tuy y vai nhom bao vé thich hop;

R? biéu thi Ci-s alkyl, Cs.s xycloalkyl, heteroxyclyl 4 dén 6 phan tir, Ci.g axyl, -
COORS®, hodc -CONR’R!?;

mé&i C1.s alkyl duoe bidu thi bang R? dugc thé doc 1ap véi tir khong dén mot -OH,
tir khong dén hai nhom Cy.s alkoxy dugc thé v6i tir khong dén mot -OH, tir khong dén
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mot nhom Ci.4 alkoxy, va tir khong dén ba nguyén tir flo, va tir khong dén nim nguyén
tt flo; mdi Cs-s xycloalkyl dugc biéu thi bﬁ?mg R? dugc thé doc 1ap v6i tu khong dén mot
-OH, tir khong dén hai nhém Ci.5 alkoxy dugc thé véi tir khong dén mot nhom -OH, tir
khong dén mot nhoém Ci-4 alkoxy, va tir khong dén ba nguyén ti flo, tir khong dén mot
hydroxymetyl, va tir khong dén nam nguyén tir flo;

mién 12 R? khong phai 1a mot Ci.s alkyl khong dugc thé, ciing khong phai 1a mot
Cs.3 xycloalkyl khong dugc thé, cling khong phai 1a triflorometyl;

mdi trong s6 R, R%, va R'° biéu thi doc 1ap nguyén tir hydro hodc Ci-s alkyl;

mdi heteroxyclyl 4 dén 6 phén tr dugc biéu thi bé'mg R2? dugc thé mot cach tly ¥
v&i mot dén bdn phén tir thay thé dugce chon tir nhom gdm c6 nguyén tu flo, -OH, Ci4
alkyl, va Ci4 alkoxy;

mdi trong s6 nhém C.s axyl, -COOR®, va -CONR’R'? dugc biéu thi bang R? dugc
thé mot cach tiy y v6i tr mot dén bdn phan tir thay thé dugc chon tir nhom gdm cb
nguyén tu flo, -OH, va Ci.4 alkoxy;

R? va R1° ciia -CONRPR ! duoc biéu thi bang R? dugc lién két mot cach tuy ¥ qua
lién két don hodc -O- dé thanh vong c6 nguyén t nito ma R® va R'? dugc lién két;

mdi nhém heteroxyclyl dugc biéu thi bang R? chita mdt nguyén tir oxy la di
nguyén tir trong trudng hop vong 4 hodc 5 phan tir, va mot dén hai nguyén tir oxy la di
nguyén t trong trudng hop vong 6 phén ti; va

R2 dugc bao vé mot cach tly y vi nhom bao vé thich hop;

R3 biéu thi nguyén tir hydro, C1.g alkyl, hodc nguyén tir halogen;

Z biéu thi nguyén tr halogen; va

n biéu thi 0, 1, hogc 2.
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