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Linh vue ky thuit dwgc dé cap

Sang ché dé cap dén hop chét indol c¢6 cong thuc (I), hop chét ndy dugc ding
d8 didu tri hodc chdng lai sy 14y nhiém bénh ctim, va dugc phim chira hop chét nay.
Tinh trang k§ thuit ciia sing ché

Bénh ctm 12 bénh anh hudng nghiém trong dén stc khde cong ddng vai ty 18
mic cao & ngudi din dén ty 16 méc bénh va tir vong thudng xuyén & mitc cao. N6
12 bénh rét d& 1ay qua khong khi gy ra dm st cAp tinh. Céc triéu chiing toan than
khéc nhau v& mitc d6 nghiém trong tir mét moi nhe dén suy ho hép va tir vong.
Theo WHO ty 1é mic bénh trung binh hang nim trén toan cau c6 thé trén 1 ty ca,
v6i 3-5 triéu ca bénh nghiém trong va 300000-500000 ca tir vong hang ndm. Hang
nim, virut cm lan truyén & ngudi, thudng anh huéng dén 5-20% dan sé & tit ca
cac nhém tudi, v6i con sb nay tang 1én dén 30% trong cic dich bénh 16n. Ty 1¢
bénh & muc nghiém trong va tlr vong cao nhét & ngudi >65 tudi, tré em <2 tudi, va
nhitng ngudi & do tudi bat ky c6 tinh trang strc khde dé ting nguy co gip cac bién
ching do nhiém cim, vi du bénh tim man tinh, phéi, thén, gan, bénh vé mau hoic
chuyén hoa, hoic c6 hé mién dich yéu. Mic di tinh trang tir vong it X3y ra & tré em,
nhung ty 1& nhép vién ndm trong khoang tir khoang 100 dén 500 trong 100000 tré
em <5 tudi phu thudc vao viéc bénh nhan c6 hodc khong méc cac bénh khac. Ty 18
nhap vién & tré em <24 thang tudi ngang véi ty 1& dwgc bo céo & ngudi >65 tudi.

O My, dich bénh cum hang ndm dan t6i khoang 30 triéu lugt bénh nhan diéu
tri ngoai tr, din dén chi phi y té hang nam 13 10 ty d6 la My. Thu nhap mét di do
dm va tr vong tuwong duong v6i hi phi hang ndm trén 15 ty d6 la My va chi phi
kinh t& cho dich bénh cim toan nuéc M trén 85 ty d6 la My.

Téac nhin gy bénh giy ra bénh ciim 1a virut ARN s¢i don, chiéu am, thudc ho
Orthomyxoviridae. C6 ba loai virut cim: A, B va C. Virut cim A 1a dang phd bién
nhét, c6 thé 13y lan & dong vat c6 vii va chim. Kiéu phu ctia cim A dugc dit tén
theo céac loai protein bé mit hemagglutinin (H) va neuraminidaza (N). C6 18
hemagglutinin khiac nhau va 11 neuraminidaza da biét. Virut cim mua dang luu
hanh dugc tim thdy & nguoi chu yéu 14 kiéu phu HIN1 va H3N2. Virut cim B
thudong chi dwoc tim thdy & ngudi. Chiing khong duge chia thanh céc kiéu phy,
nhung c6 thé dugc chia thanh c4c ching khéc nhau. Hang nam virut cim lan truyén
rAt khac nhau, va ca cim A va B déu gy ra dich cim mua trén toan thé gidi. Virut
cam C gy ra céc tri€u chiing nhe hon nhiéu, ma khong gay ra dich bénh.

Cé ba loai virut néu trén déu c6 ciu triic hé gen twong ty nhau. Hé gen cua
ching bao gébm 8 doan, m héa 9-11 protein, phu thudc vao loai virut. Cim A mé
héa 11 protein, bao gdm céc protein bé mit (hemagglutinin (HA) va
Neuraminidaza (NA), phitcc hé polymeraza (PA, PB1 va PB2), protein nhan (NP),
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protein mang (M1 va AM2), va cac protein khac (NS1, NS2, NEP). Trong ba loai
virut cum, cum A c¢6 ty 1¢ dot bién cao nhit. Ciim B tién hoa chdm hon A nhung
nhanh hon C. Hé gen da phan doan cho phép su trao ddi gen gitta cac ching virut
khéc nhau, tao ra cic bién thé virut cim moi.

Virut cam c6 thé dugc 14y truyén gitra ngudi v6i nhau théng qua viée tiép xuc
truc tiép véi ngudi nhidm bénh hodc vat lidu nhidm virut. Mot ngudi c6 thé con bi
nhidm bénh bing cach hit phai cac giot virut lo ling trong khong khi. C4c giot nay
duge tao ra do ngudi nhiém bénh ho, hét hoi hoidc néi chuyén. Bénh ciim mua dugc
x4c dinh bing sbt cao khoi phat dot ngdt, ho (thuong khan), dau dau, dau co va
khép, tinh trang bat 6n nghiém trong (cam gidc khong khée), dau hong va s6 miii.
Ho c6 thé tran trong va c6 thé kéo dai hai tudn hodic hon. Hau hét moi nguoi khoi -
s6t va céc triéu chimg khac trong vong mét tudn ma khong can can thiép y té.
Nhung bénh cum c6 thé gdy ra dm nghiém trong hoic tir vong dic biét & ngudi cb
nguy co cao di dwoc nhic dén & trén. Thoi gian tir lac nhiem bénh téi khi phat
bénh, dugc biét dén 1a thoi ky 1 bénh, kéo dai khoang hai ngay.

Céch hiéu qua nhét dé ngén ngira bénh va/hodc héu qua trAm trong tir bénh 13
chung ngira. Céc vic xin an toan va hiéu qua da c6 sin va dugc ding trong hon 60
nim. Dbi v6i ngudi trudng thanh khée manh, vic xin cim c6 thé dem lai tac dung
bao vé tbt. Tuy nhién, viéc ching ngira c6 mot vai han ché. Pau tién, vic xin cim
c¢6 thé kém hiéu qua trong viéc phong bénh & ngudi gia, va c6 thé chi 1am giam
mirc d6 nghiém trong cia bénh va ty 1é mic cc bién chimg va tir vong. Ngoai ra,
viéc chiing ngira cum chi ¢6 hiéu qua nhét khi virut 14y lan phit hop véi virut trong
véc xin, va viéc ching ngira thanh céng phy thudc phin 16n vao viéc du doan chinh
xac loai virut dang luu hanh chu yéu clia mua. Sy tién héa nhanh va lién tuc cua
cac chung virut cim bing dich chuyén khéng nguyén, két hop vdi tinh chét ton tai
trong thoi gian cta dap tng mién dich do véc xin tao ra véi vic xin cim luu hanh,
nghia 12 viéc ching ngira bang cac chiing thich hop theo miia hang nam 13 cén thiét
dé phong bénh.

Phuong phap diéu tri bénh cim hién tai 13 sir dung thudc khang virut truc tiép,
hodc thudc diéu tri triéu chimg do bénh cim gy ra. C6 hai nhém thudc khéng virut
cim c6 mat trén thi trudng: cac chét e ché neuraminidaza va cdc chit tc ché kénh
M2. Céc chit trc ché neuraminidazam, oseltamivir hodc zanamivir, 1a cic chét
khang virut chinh duoc khuyén cdo dé phong va diéu tri bénh cim. Ching c6 hiéu
quéa chéng lai ca hai virut cam kidu A va B. Tinh khang ting vé6i cic loai thude
khéng virut dugc phét hién trong qua trinh diéu tri bénh cim mua va & virut khang
oseltamivir don phat 2009 HIN1, nhung dén nay, cic anh huéng cia nd dén st
khée cong déng d3 dugc han ché. Céc chit tc ché kénh M2, vi du amantadin va
rimantadin (amantadan), hoat déng chdng lai cac ching cim A, nhung khong phai
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céc ching cam B. Hién twong khéng adamantan ctia cac virut cim A dang luu hanh
ting 1én nhanh chong trén toan cAu bét dau tir 2003-2004. Do d6, amantadin va
rimantadin khong duoc khuyén céo dé diéu tri khang virut hodc diéu tri du phong
cac chuing virut cim A luu hanh gin day.

Niam 2009, chung HINT méi ¢ lon gay ra dai dich cim bat ngd do su sép xép
lai gen cia virut HINT tir nguoi, lon, va chim. Dai dich trong qua khu: nay, cung
v6i su luu hanh lién tuc cia cac chung H5NI1 gly benh cao & gia cAm va sy Xuét
hién gan day cua virut H7N9, mot chung méi ¢ ngudn gbc & chim dugc phén 14p &
Trung Qudc, va kéo theo bénh ho hip nghiém trong voity 1éter vong 40%, c6 thé ¢
kha ning thich tng voi sy lay nhiém gifta ngucn véi nguoi, da néu bat kha nang dé
nhiém céc ching cam mdi cla toan bd dan s6 thé gigi. Mic du viéc chung ngira
van 13 bién phap phong nglra chinh d8 kiém soat sy 1ay nhiém bénh cim, chd cho
t6i khi Vac xin mé&i ra doi va de didu tri cac ca cim nghiém trong, ciing nhu dé d01
pho v6i vin @& khang virut, cAn dén nhiéu thudc khang bénh cum rdng hon 1a can
thiét. Do d6, viéc phat trién thudc khang virut cim méi dugc vu tién cao nhét va try
thanh nhu cdu y té chua dugc dép Gng.

Ban chit k§ thuit ciia sang ché

Muc dich cta sang ché 1a d& xut hop chét c6 cong thirc (I) 6 thé duoc ding
dé diéu tri, hoic chéng lai 1ay nhiém virut ctim:

F
H
NN
X Re
R4 ——N
R3
N g,
Ry N
Ry D
dang déng phén 1ap thé, mudi dugc dung, solvat hodc dang da hinh cua no,
trong do:

X 1a N hodic Ctuy y dugc thé bang —CN, -CF3, -Cy.; alkyl-NH-C(0)-C 1.3

alkyl,

-C(0)-NH,, -C(0)-NH-C,; alkyl,- C(O)-N-(dialkyl) hodc -CH,-NH-C(0O)-
CHj;

R;1a F hodc Cl;

mdi nhom R, va Rydugce chon tir H, halogen, CN, CF; -O-alkyl hodc NHy;

_4-
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R3 1a F, Cl, CN, CF3,-Ci.3 alkyl, -O-alkyl, este cta axit carboxylic hodc amit
carboxylic

Rs 1a Br, CN, CH3, CH,OH, C(O)NH>, NH; hoic H;
Rs 1a Cig alkyl dwoc thé bang axit carboxylic;
hoic 13 Cs.g alkyl vong duoc thé bang axit carboxylic, -N-Ci-alkylsulfon,
hoic -N-C(0)-Cs.¢ di vong tity ¥ duge thé bang Ci.¢alkyl;
hoic 13 Cs.¢ di vong dugc thé bing -N-C(0)-Cs.¢ di vong;
hodc 12 Cs.6 di vong dugc thé bing COOH.

Tét hon 12 hop chét theo séng ché 12 hop chét ¢ cong thirc (I) trong d6 ca Ry
vaR; déulaF.

Céc hop chat dugc uu tién theo sdng che cé cong thirc cau tao nhu sau:

F F
H H 0 OH
[ NN, N/ NN,
NE= —N u\\\“ / /) N —N
F N F
N\ 0 A\
N N
H H

F hodc F

Sang ché con mot phan d& xuét dugc phim chira hop chét c6 cong thic (I)
hodc dang dbng phén 1ap thé, mudi dugc dung, solvat hosc dang da hinh ciia n6
cung véi mot hodc nhiéu ta dugce duge dung, chét pha lodng dugc dung hodc chét
mang dugc dung.

Dugc phiam c6 thé con chita chat tri li¢u bd sung nhu chat khang virut khac
hodc vac xin cum, ho#c ca hai.

Hop chét c6 cong thirc (I) theo sang ché hodc dang ddng phan 1ap thé, mubi
duoc dung, solvat hodc dang da hinh cta né hodc dugc phim ding 1am dwgc phim.

Ngoai ra, sang ché d& xut hop chit c6 cong thirc (i) hoic dang ddng phan 1ap
thé, mubi dugc dung, solvat hoic dang da hinh ctia n6 hodc duge phém dung trong
diéu tri bénh cim.

Do d6, séng ché mot phan dé xut hop chit dugc ding c6 cong thirc cdu tric
(D) sau day
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F
H
I NN
X Rg
R4 /N
Rs
N\ Rs
R, b M

dang déng phén 1ap thé, mudi duoc dung, solvat hodc dang da hinh cua nd,
trong d6 X 14 N hodic C tiy y dugc thé bang —CN, -CFs,

-C1.3 alkyl-NH-C(0)-C123 alkyl, -C(O)-NHp, -C(0)-NH-Ci.3 alkyl,- C(O)-N-
(dialkyl) hoic -CH,-NH-C(0)-CHs;

R 1a F hoac CI;
mdi nhém Ry va Ry duge chon tir H, halogen, CN, CF3, - O-alkyl hodc NHa;

R; 14 F, Cl, CN, CF3, -Ci3 alkyl, -O-alkyl, este cua axit carboxylic hodc amit
carboxylic

Rs 1a Br, CN, CH3, CH,OH, C(O)NH>, NH; hoic H;
Re1a Cigalkyl duge thé bang axit carboxylic;

ho#c 1a Cs.g alkyl vong dugc thé bing axit carboxylic, -N-Ci-3alkylsulfon,
hodc

-N-C(0)-Cs.¢ di vong tiry ¥ dugc thé bang Ci.s alkyl;
hoic 1a Cs.s di vong duge thé bang -N-C(0)-Cs. di vong;
hoic 13 Cs.¢ di vong duge thé bing COOH

dé rc ché qua trinh sao chép cia virut cum trong mau sinh hoc hodc bénh
nhén.

Céch st dung néu trén c6 thé con bao gom st dung dong thoi véi chat tri lidu
bo sung, trong d6 chat tri liéu bo sung néu trén dugc chon tir chat khéng virut hodc
vac xin cim, hodc ca hai.
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MO ta chi tiét sang ché

Thu4t ngit “alkyl” chi hydrocarbon béo bdo hoa mach théng hoad phéan nhanh
¢6 s lwong nguyén tir cacbon xé4c dinh.

Thuét ngitt “halogen” chi F, Cl, Br hodc I.

Thuét ngit “alkyl vong” chi vong carbon c6 sb luong nguyén tir cacbon xac
dinh. Dé r3 rang, “alkyl vong” c6 thé chira ciu C1 hodc C2 nhu trong, vi dy, hop
chét 5.

Thuit ngit “di vong” chi cic phan tir bdo hoa hodc bdo hoa mot ph?m chira
mot hodc nhidu nguyén tir khac loai dugc chon tix N, O hodc S, cu thé 1a tr N va O.
Di vong néu trén cé thé c6 4, 5, 6 hodc 7 nguyén t vong. Cu thé, di vong néu trén
c6 thé ¢6 5 hodc 6 nguyén tir vong.

Mubi duoc dung cia hgp chit c6 cong thirc (I) bao gdbm mudi cong axit va
mudi cdng bazo clua no. Mubi cong axit thich hgp dugc tao ra tir axit ma tao ra
mudi khong doc. Mudi cong bazo thich hgp dugce tao ra tir bazo ma tao ra mubi
khong doc.

Hop chét theo sang ché ¢ thé con tdn tai & dang khong duge solvat héa va
solvat hoa. Thuét ngit “solvat” dugc dung & day dé mo ta phirc hgp phéan tit chira
hop chét theo sang ché va mot hodc nhidu phan t dung médi duge dung, vi duy,
-etanol.

Thuét ngit “dang da hinh” chi kha ning tdn tai ctia hop chat theo sang ché
trong nhiéu dang hodc cu triic tinh thé.

Hop chét theo sang ché c6 thé duoc dung duéi dang sén phim tinh thé hoic
v6 dinh hinh. Ching c6 thé thu dwgc vi du nat rin, bot, hoic mang béng cic
phuong phép vi du két tia, két tinh, déng kho, siy phun, hogic 1am khd béng céch
bay hoi. Ching c6 thé duoc ding mdt minh hodc két hop véi mdt hodc nhiéu hop
chit khac theo séng ché hodc két hop véi mot hoic nhidu thudc khic. Thong
thuong, ching s€ dugc dung nhu ché phidm két hop v6i mot hodc nhiéu ta duoc
dugc dung. Thuét nglt “ta dugc” dugc dung & day dé mo ta thanh phan bét ky khéc
v6i (cac) hop chét theo séng ché. Viéc lua chon ta dugc phu thude phén 16n vao cc
yéu td, vi du ché do sir dung cu thé, anh hudng cia ta duge 1én do hoa tan va do bn
dinh, va ban chét cua dang liéu.

Hop chét theo sang ché hodc nhém phu bit ky ctia né c6 thé dugc bao ché
thanh cac dang dugc phém khac nhau cho cdc muc dich st dung khac nhau. Cac
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thanh phan thich hop c6 thé 13 tit ca cdc thanh phin dugc néu, thudng dugc st
dung cho thudc sir dung toan than. Dé bao ché cac dugc phdm theo sang ché nay,
lurong hitu hiéu ciia mot hop chét cu thé, dang mubi c6ng tuy y, dudi dang thanh
phén hoat tinh dugc két hop trong hon hgp ban d4u gin v6i chit mang dugc dung,
chét mang c6 thé 1a nhiéu dang phu thudc Vao dang ché phim st dung mong mudn.
Céac dugc pham nay thudng duge mong mudn s& & dang liéu don thich hop cho st
dung, vi dy, qua dudng miéng, qua truc trang, hodc qua da. Vi dy, khi bao ché ché
phim & dang lidu dung qua dudng miéng, mdi trudng dan duogc chit théng thudng
bét ky c6 thé dugc sir dung vi du, nuée, glycol, du, ruou va cac moi trudong tuong
tu trong truong hop ché phim dang 1ong ding qua dudong miéng vi dy huyén ph,
xi-rd, cdn ngot, nhii twong, va dung dich; hodc chit mang dang ran vi du tinh bét,
duong, cao lanh, chét pha loéng, chét 1am tron, chét lién két, chét phén tan va cac
chét twong tu trong trudng hop 12 bot, vién tron, vién nang, va vién nén. Nho tinh
st dung dé dang, vién nén va vién nang la dang lidu don vi ding qua dudng miéng
thuan tién nhét, trong d6 chit mang duoc chét dang ran dugc sir dung rd rang. Hon
nita, dang ché phdm rén ciing c6 thé dugc chuyén hoéa, ngay truée khi dung, thanh
dang 16ng. Trong ché pham thich hop d st dung qua da, chit mang tiy ¥ bao gdm
chét ting d6 thdm va/hoic chit 1am w6t thich hop, tuy v két hop véi chét phu gia
thich hgp c6 ban chét bét ky véi ty 1€ nho, chét phu gia nay khong giy ra tic dung
phu dang ké trén da. Chét phu gia néu trén c6 thé hd tro viéc sir dung cho da
va/hodc ¢6 thé hitu dung dé bao ché ché phdm mong mudn. Cac ché phim nay cb
thé dugc dung theo nhiéu céch, vi du, ¢ dang miéng dén trén da, nhu thudc boi tai
chd, nhu thuéc md. Hop chét theo séng ché c6 thé con dugc ding bing cach hit
hodc bom vao phdi theo céc phuong phap va ché phim dugc ding trong linh vyuc
dé str dung theo cdch nay. Do d6, thong thuong hop chit theo sang ché c6 thé duge
ding cho phdi & dang dung dich, huyén phi hodc bot kho.

Pé didu ché dugc phim néu trén & dang lidu don vi tt nhét 1a dé d& sir dung
va tao tinh dong nhét cho cac lidu. Dang liu don vi nhu duoc st dung & day chi
don vi vat Iy rdi rac thich hop du6i dang liéu lugng don nhat, mdi don vi chua
lugng dugce xac dinh trude cia thanh phé“m hoat tinh dugc tinh toédn dé tao ra hiéu
qua tri liéu mong mudn két hop v6i chit mang duge dung can thiét. Vi du vé dang
lidu lugng don nhét nay 13 vién nén (bao gdm vién nén dugc khéc hodc dugc phi),
vién nang, vién tron, goi bat, tAm, thudc dat, dung dich tiém dugc hodc huyén phu
va cac dang tuong tw, va cac phén tach riéng cua chung.

Ngudi c6 hiéu biét trong diu tri cac bénh 1y nhiém s& c6 kha ning xéc dinh
lwong hitu hidu tir cac két qua thir nghiém dugc thé hién sau day. Thong thuong,
lwong hitu hiéu hang ngay dugc du dinh 1a tir 0,01 mg/kg dén 50 mg/kg thé trong,
t&t hon 12 tir 0,1 mg/kg dén 10 mg/kg thé trong. Ngudi st dung ¢6 thé dénh gié liéu
cAn thiét 13 hai, ba, bdn hodc nhiéu liéu phu véi khoang thoi gian thich hop trong
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ngay. Cac lidu chia nho néu trén c6 thé duogc bao ché & dang lidu don vi, vi du,
chira 1 dén 1000 mg, va cu thé 1a 5 dén 200 mg thanh phan hoat tinh mdi dang
dang lidu don vi.

Lidu luong chinh xac va tAn suét st dung phu thudc vao hop chét c6 cong
thiac (I) cu thé dugc st dung, tinh trang cu thé duoc didu tri, mic d6 nghiém trong v
cua tinh trang dugc diéu tri, do tudi, trong lugng va tinh trang stec khoe téng thé
cia bénh nhén cu thé cing nhu loai thube khac ngudi bénh c6 thé st dung, nhur da
duge biét dén 15 v6i ngudi co hiéu biét trong linh vuc. Hon nita, 1o rang 13 lugng
hitu hiéu c6 thé thip hon hoic cao 1én phy thudc vao dap ung cia dbi tuong dugc
diéu tri va/hodc phu thudc vao sy danh gia clia bac si hop chét theo sang ché. Do d6
lugng hitu hiéu nam trong khoang néu trén chi 12 huéng din va khong du dinh dé
han ché pham vi ho#c st dung theo sang ché & pham vi bét ky.

Vi du thwe hién sang ché
So do 1.

Diéu ché hop chit 1

Br
F. i F . F.
i
y — y L - DL
N N N
H \ \
F F Ts F Ts
B

301856-25-7 A

1,R=H
O
el

D
(+-)

So dd 1. Cac chét phin ng va céac diéu kién (Ts = tosyl). i) TsCl, TBAHS,
NaOH, toluen, 3 gior (h), nhiét 6 phong (rt) ii) NBS, DCM, 18h, rt iii) bis
pinacolatodiboron, Pd(dppf)Cl, KOAc, dioxan, 18h, 75°C iv) [1,1'-Bis(di-tert-
butylphosphino)feroxen]diclopaladi(II), KsPO4, dioxan/nuéc, D, 10 phut, 10 vi séng
100°C v) NaOCH3s/metanol, t.
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Diéu ché chét trung gian A

F F
N A\
H TsCl, TBAHS N
F NaOH chira nudc/toluen F Ts
Rt.3h
301856-25-7 A

5,7-difloindol [301856-25-7] (500 mg, 3,27 mmol) dugc thém vao toluen (8
mL) kém theo khudy trong nito. Tetrabutylamoni hydro sulfat (83 mg, 0,25 mmol)
duoc thém vao sau 1a NaOH (50% trong H>0, 5 mL) va hdn hop duge khu4y manh.
Dung dich p-toluensulfonyl clorua (654 mg, 3,43 mmol) trong toluen (8 mL) dugc
thém vao va toan bd hdn hop dugc khudy trong 3h. Mot lugng nita p-toluensulfonyl
clorua (300 mg) dugc hoa tan trong toluen (5 mL). Dung dich dugc thém vao tung
giot va toan b hdn hop dugc khudy trong 3h. Phan tmg hoan thanh va 16p hitu co
dugc tach riéng va dugc rira véi nude, duge lam khd trén MgSO4 va duogc cd dic
dudi 4p sudt giam dé thu dugc chit rin mau trang, A. LC-MS ES" m/z = 306,0,
Rt:1,22 phut, phuwong phap A. 'H NMR (400 MHz, DMSO-ds) 8 ppm 2,36 (s, 3 H),
6,92 (m, 1 H), 7,19 (m, 1 H), 7,35 (m, 1 H), 7,44 (m, 2 H), 7,80 (m, 2 H), 7,99 (m,
1 H)

Diéu ché chat trung gian B

Br
F F
A\ , A\
N NBS, DCM N
F Ts rt, 18h F Ts
A B

N-bromsuxinimit (9,64 g, 54,18 mmol) dwgc thém tung phan vao dung dich
5,7-diflo-1-tosyl-indol (16,65 g, 54,18 mmol) trong CH>Cl> (300 mL) & nhiét do
phong. Hén hop phén tng dugc khudy & nhiét do phong trong 18h. Hon hop dugc
xur Iy v6i dung dich NaHCOs chira nuée bdo hoa va hén hop dugc khudy trong 5
phut. Lép hitu co duge lam khoé (MgSOs), chit ran duge loai bd bang cach loc va
dung moi hoa tan duoc loai b6 dudi 4p sut giam. Phan thd dugc tinh ché bang sdc
ky cot silic chdy nhanh (gradien: heptan v6i heptan/DCM 1/1). Céc phén doan
mong mubn dugc thu gom va dugce cho bay hoi d& 1am kho dé thu dugc 3-brom-
5,7-diflo-1-tosyl-indol 1a chét rin mau nau. LC-MS ES* m/z = 385,9, Rt: 1,37 phut,
phuong phép A.
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Diéu ché chit trung gian C

\ Bis(pinacolato)diboron \
Ts  pd(dppf)Cl,, KOAc Ts
Dioxin, 75°C, 18h

Hon hop 3-brom-5,7-diflo-1-tosyl-indol (2 g, 5,18 mmol), bis-pinacolato-
diboron [201733-56-4] (1973 mg, 7,77 mmol), Pd(dppf)Cl> (379 mg, 0,52 mmol)
va KOAc (1525 mg, 15,54 mmol) trong dioxan (50 mL) dugc 1am nong dén 75 °C
trong 18h trong nito. Phan tmg dugc lam lanh dén nhiét do phong, chét rin duoc
loai bé bing cach loc, va phin loc dugc ¢ dic. Phan thd C, 5,7-diflo-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-indol, dugc st dung trong budc
tiép theo ma khong tinh ché thém.

Diéu ché chit trung gian D

‘ F
N/\/‘[F HoN,, )N:I
N~ NH
CI/\%N cl O \”/ cl D
DIPEA
F Etanol/THF Q “nNH
(+/-) O)\ NQ

D
(+F)

Dung dich 2,4-diclo-5-flo-pyrimidin (2,76 g, 16,55 mmol) duoc khudy & nhiét
d6 phong trong etanol (70 mL) va THF (70 mL). (+/-)-cis-N-(3-aminoxyclohexyl)
pyrolidin-1-carboxamit (4,1 g, 16,548 mmol) va N,N-diisopropyletylamin (8,56 mL,
0,75 g/mL, 49,64 mmol) dugc thém ting giot vao hdn hop phin tmg va dugc
khudy trong mét gid & 70°C va sau d6 qua dém & nhiét do thuong. Hon hop phan
ung dugc cho bay hoi, phin cin dugc 14y trong nudc, dugc chiét xuét hai 14n v&i
DCM. Lép hitu co da lién két dugc rtra v6i nudec mot l4n, dugc 1am khé trén
MgSOs, duge loc va duge cho bay hoi. Phén cin duge tinh ché bang séc ky cot
silic chdy nhanh (gradien: CH2Clx to CH2Cl> / metanol: 90/10). Cac phén doan
mong mudn duge gdp chung va duge cho bay hoi dén khi khé dé thu duoc D 1a
chit rén mau tring. LC-MS ES* m/z = 342,3; Rt: 0,75 phut, phuong phép A.

Diéu ché 1
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F

| w H
o I NWN% ’
B~ F =N QN)/N
F D .
\ + ///\%/N/I/,, ..\\\N N _ F \ fo}
N " T

=N 1. PACLy(dtbpf) N
F o Ts c?/ X5P04 Pl
Dioxan/nuéc 1
Vi séng 100°C
c D 10 phiit (+)
(+-) 2. NaOMe, CH;OH

Hén hop cia C (100 mg, 0,23 mmol), (+/-)-N-((cis)-3-((2-clo-5-flopyrimidin-
4-yl)amino)xyclohexyl)pyrolidin-1-carboxamit (79 mg, 0,23 mmol), [1,1'-bis(di-
tert-butylphosphino)feroxen]diclopaladi [95408-45-0](15 mg, 0,023 mmol) va
K3POs (147 mg, 0,69 mmol) trong 1,4-dioxan (3 mL) va nuéce (0,6 mL) duoc lam
néng dén 100°C trong 10 phut trong 10 vi séng. Hon hop phan tng duge loc trén
xelit duge dong gbi va phan loc dugc c¢d dic dudi 4p suét giam. Thém vao phan thd
metanol (2 mL), va natri metoxit (30% trong metanol, 3 mL) & nhiét 4o thuong
trong 2h. Phan (mg hoan thanh va hdn hgp dugc trung hoa véi HCI dic. Phén thd
duoc tinh ché bang HPLC Diéu ché (pha cb dinh: RP Uptisphere Prep C18 ODB-
10 pm, 30 x 150 mm, pha di dong: 0,25% NHHCO; dung dich trong nudc,
metanol). Cdc phan doan dugc thu gom, va dung mdi hoa tan dugc loai bo dudi ap
sut giam dé thu duoc 1.

Diéu ché chit trung gian G

BOC/ m, O“\\\ OH BOC/ n, O,\\\\ \”/ 2N, o \ﬂ/
DPPA, Et;N 0 Hel o
THF Dioxan

[222530-33-8] H G
@+ (+) (+)

(D

Hén hgp (+/-)-cis-3-(boc-amino)xyclohexanaxit carboxylic [222530-33-8]
(9,51 g, 39,09 mmol), diphenyl phosphoryl azit (12,61 mL, 58,63 mmol) va Et;N
(7,61 mL, 54,72 mmol) trong THF (250 mL) dugc hdi lru trong 2 gid. Dung dich
dugc cho dat t6i nhiét do phong, sau d6 pyrolidin (9,81 mL, 117,26 mmol) dugc
thém vao va dung dich duge hdi hru trong 1gid. Hdn hop dugc lam lanh dén 0°C,
phén két taa dugc phan 1ép béng cach loc va duoc rira voi THF, dugc lam kho
trong chdn khong dé thu dugc H, tbutyl (+/-)-(cis-3-(pyrolidin-1-
carboxamido)xyclohexyl)carbamat, 1a dang bot mau tréng.

Dung dich (+/-)-t-butyl (cis-3-(pyrolidin-1-carboxamido)xyclohexyl)carbamat
(23,77 g, 76,33 mmol) trong HCI trong 1,4-dioxan (4M, 344 mL) dugc khudy &
nhiét d6 phong trong 4 gid. Dung dich dugc cd dic dudi ap suit giam va sau d6
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dugc lam khd trong chdn khong d& thu dugc G, (+-)-N-((cis)-3-
aminoxyclohexyl)pyrolidin-1-carboxamit 1a chit rin mau tring.

Diéu ché 2

F
‘ N o}
T /m/:[b/ N\F
P SN 0 CI” N7 N @ P
A" — " o
Z H,N o~

N~ °Cl DIPEA

LiOH
(+) THF/EtOH N/\/[Fm nu6c, THF OH
- 70°C, 1h | it 18h
’ CI/LN/ N o>

(+)

Dung dich 2,4-diclo-5-flo-pyrimidin (3 g, 17,97 mmol) dugc khudy & nhiét d6
phong trong etanol (70 mL) va THF (70 mL). (+/-)-Metyl 3-amino-4,4-dimetyl-
pentanoat [1273387-45-3] (3,62 g, 22,75 mmol) va N,N-diisopropyletylamin
(9,3 mL, 53,90 mmol) dugc thém vao ting giot va hdn hop phan tng dugc khudy
trong mot gid & 70°C sau d6 18h & nhiét dd thudng. Dung moi hoa tan dugc loai bo
dudi ap suét giam,; phﬁn cin duoc hoa tan trong nudc, va sau d6 dugce phén chia véi
CH:Cl,. Céc 16p hitu co da lién két dugc rira v6i nude, duge 1am kho trén MgSOs,
chét rin dugc loai bo b%mg cach loc, va dung moi hoa tan cia ph'?m loc duoc loai bd
dudi 4p suét giam. Phin thé dugce tinh ché bang séc ky cot chay nhanh trén sic ky
silic (gradien: CH2Cly dén CHaCl, / metanol: 90/10). Cac phan doan mong mudn
dugce thu gom va dugce cho bay hoi dén khi kho @ thu duoc hdn hop cia etyl va
metyl (+/-)-3-((2-clo-5-flopyrimidin-4-yl)amino)-4,4-dimetylpentanoat. Hén hop
dugc st dung trong budc tiép theo ma khong tinh ché thém. LC-MS ES* m/z =
290,1; Rt: 1,00 phat, m/z = 304,1; Rt: 1,08 phut; phuong phap A.

Hdn hop cua etyl va metyl (+/-)-3-((2-clo-5-flopyrimidin-4-yl)amino)-4,4-di-
metylpentanoat (1 g, 3,45 mmol) va LiOH (827 mg, 34,51 mmol) trong THF (20
mL) va nuée (5 mL) dugc khudy & nhiét do thuong trong 18h. Hon hop phan Gng
duogc trung hoa vai HCI, va dung mdi hoa tan dugc lam giam thé tich dudi 4p suét
giam. Phan két tia duoc phéan lap bz:ing cach loc, dugc rira véi nude va duge lam
khd trong chén khéng & 50°C dé thu dugc chit rdn mau tring, axit(+/-)-3-((2-clo-5-
flopyrimidin-4-yl)amino)-4,4-dimetylpentanoic . LC-MS ES* m/z = 276,1; Rt: 0,57
phut, phuong phéap A.
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Fo=57° HO PdCL(dtbpf) CH3OH N
K5PO,
Q (+-) Dioxan/nuéc Q (+1) 1)
Vi séng 100°C )
10 phut

Hbén hop ctia C (1 g, 2,31 mmol), axit (+/-)-3-((2-clo-5-flopyrimidin-4-
yl)amino)-4,4-dimetylpentanoic ~ (789 mg, 2,86 mmol), [1,1'-bis(di-tert-
butylphosphino) feroxen]diclopaladi (150 mg, 0,23 mmol), K3PO4 (1470 mg, 6,92
mmol) va nuéce (1,5 mL) trong dioxan (15 mL) dugc lam nong dén 100°C trong 10
vi séng trong 10 phit. Dung mdi hoa tan dugc loai bo dudi ap sudt giam va phan
tho :
axit  (+/-)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)-4,4-
dimetylpentanoic dugc st dung nhu trong budc tiép theo.

Hon hop cia axit (+/-)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-
4-yl)amino)-4,4-dimetylpentanoic (2,5 g, 4,57 mmol) trong metanol (30 mL) dugc
xtt Iy v6i natri metoxit (30% trong metanol, 3 mL) & nhiét ¢ thudng trong 2h. Hén
hop phan tmg dugc trung hoa véi HCI dic. Phan thd duoc tinh ché bang HPLC
didu ché (pha ¢ dinh: RP Uptisphere Prep C18 ODB-10 pm, 30 x 150 mm, pha di
dong: 0,25% NH4HCO3 dung dich trong nudc, metanol). Cac phan doan t6t nhét
duoc thu gom, dugc gop lai, va dung méi hoa tan dugc loai bo dudi ap suit giam
dé thu dugc 2.

biéu ché 3

BOC DCM BOC

Dioxan

F
-0 =
B N/_S—NH N/_g—NH

F. F. Z 7
S T Q{ L yon v
N\ O HN™ "N” *Cl NaOCH3 . !

NH2+ 4 EDC, DMAP HN J\[\> HCI HzN HJK[N\>
N
\

18h, rt
[849616-22-4]
(+) (+) (+h)

Hdn hop cta (+/-)-tert-butyl ((cis)-3-aminoxyclohexyl)carbamat (5 g, 23,3
mmol) va DMAP (7,1 g, 58,3 mmol) trong CH>Cl> (100 mL) duoc khudy & nhiét
do thuong, sau d6 1-metyl-1h-imidazol-4-axit carboxylic (2,9 g, 23,3 mmol) dugc
thém vao. Sau khi khudy trong 10 phit & nhiét d0 phong, EDC (6,7 g, 35 mmol)
duoc thém vao. Hdn hop duoc khudy trong 18h & nhiét @ phong. Hon hop phan
tng dugc rira véi axit xitric (5% chira nuée), 16p hitu co duoc loai bo, dugc lam
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khd (MgSO4), chét ran dugc loai bo bang cach loc, va dung moi hoa tan cua phan
loc duogc loai bé dudi ap sudt giam dé thu duge (+/-)--butyl ((cis)-3-(1-metyl-1H-
imidazol-4-carboxamido)xyclohexyl)carbamat. LC-MS ES™ m/z = 323,5; Rt: 0,75
phit, phuong phap A.

Viéc loai b6 nhém boc duge xir 1y bang HCI trong dioxan, nhu trong phuong
phap didu ché chét trung gian G, dé thu dugc (+/-)-N-((cis)-3-aminoxyclohexyl)-1-

metyl-1H-imidazol-4-carboxamit.
LSO —
={ »>NH O N
U /U\[ \) CI\ N ONE—(/N\/J
: ACN
i, 2d

(+F) (+F)

DIPEA

Dung dich cta (+/-)-N-[(cis)-3-aminoxyclohexyl]-1-metyl-imidazol-4-
carboxamit (4,64 g, 15,7 mmol) va 2,6-diclo-5-flo-3-pyridincarbonitril (3 g, 15,7
mmol) dugc khudy & nhiét do phong trong ACN (50 mL). N, N-diisopropyletylamin
(10 mL, 54 mmol) dugc thém vao va hdn hop phan tng duge khudy trong 2 ngay &
nhiét d6 phong, sau d6 50°C trong 24h. Dung mdi hoa tan dugc loai b6 dudi ap
sudt giam. CH2Cl, dugc thém vao va phén két tia mau tring dugc phan lap bang
cach loc,
(+/-)-N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2 -yl)ammo)xyclohexyl) 1-metyl-1H-
imidazol-4-carboxamit, dugc st dung trong budc tiép theo ma khong tinh ché thém.
LC-MS ES" m/z =377,1; Rt: 1,58 phut, phuong phap B.

B-0 F
F. { ——
N= NH (o] e
+ \ / N
N N 7 % 1. PAC(dtbpf)
ST 2
Dioxan/nudc
Vi séng 100°C 3
C ( + /_) 10 phllt (+ /_)

2. NaOMe, CH;0H

(+/-)-N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)xyclohexyl)-1-
metyl-1H-imidazol-4-carboxamit dugc phan I’mg v6i chét trung gian C duéi céac
diéu kién twong tu dugc md ta trong didu ché san phdm 1 va 2. Sy loai bo bao vé
cia nhom tosyl sau d6 dugce thye hién nhu dugc mo ta trong didu ché san phim 1
va 2.
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Diéu ché 4
F
" i M AD =
cl / \ =N + 28, B \n/ N= \ / Nl'{ O}_
N= 0 DIPEA N N
cl THF/ACN Cl »NH
. t, 2d
G

(+-) (+-)

Dung dich cta 2,6-diclo-5-flo-3-pyridincarbonitril (4,77 g, 25 mmol) trong
THF (40 mL) duoc khudy & nhiét do phong, trong khi hdn hop cta G (6,19 g, 25
mmol) va N,N-diisopropyletylamin (8,62 mL, 50 mmol) trong ACN (20 mL) dugc
thém vao ting giot. Phan tmg dugc cho phép khudy 2 ngdy & nhiét do thuong.
Dung mdi hoa tan dugc loai bdé dudi ap sudt giam. Phin thé dwgc hoa tan trong
diisopropylet/etylaxetat : 1/1 va dugc rira v6i nuée. Lép hitu co dugc 1am khd
(MgS0s), chét rén dugc loai bd bang cach loc va dung mdi hoa tan cia phén loc
duoc loai bd dudi ap suit giam. Phan cin duge nghién nho trong diisopropylet aé
thu dugc chit rin mau tring, (+/-)-N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-
yl)amino)xyclohexyl)pyrolidin-1-carboxamit dugc lam kho trong chdn khong. LC-
MS ES* m/z = 366,1; Rt: 0,88 phut, phuong phap A.

B/O

)
@fg @ N ——
K3PO,

Dioxan/nuéc
Vi song 100°C 4
10 phut

c (+1) 2. NaOMe, CH;0H (+1)

(+/-)-N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-
yl)amino)xyclohexyl)pyrolidin-1-carboxamit dugc phan (g véi chét trung gian C
duéi cac diéu kién tuong tw nhu dwgc md ta trong didu ché san phdm 1 va 2. Su
loai bo tosyl nhom tiép theo dugc thuc hién nhu dugc mo ta trong diéu ché san
phim 1 va 2.
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Diéu ché 5

1. PdCl(dtbpf)
KsPO, F

B ' NH 0]
F 4 \ N Y
N o)
[ :I \> + /\S\NH 2 ——
=N 2 (@] \
N CI)\

Dioxan/nuéc
Vi séng 100°C
10 phut
c J 2. NaOMe, CH;0H 5
(+/_) 3. LiOH, THF, nudc, 18h, rt (+/-)

J (@& didu ché xem J. Med. Chem. 2014, DOI: 10,1021/jm5007275) dugc
phan Umg véi chét trung gian C duéi céc diéu kién twong tw nhu dugc mo ta trong
didu ché san phdm 1 va 2. Su loai bd bao vé cuia nhém tosyl tiép theo dugc thuc
hién nhu dugce mo ta trong didu ché san phim 1 va 2. Dung dich cta (+/-)- (trans)-
metyl 3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-
yl)amino)bixyclo[2,2,2]octan-2-carboxylat (34 mg, 0,079 mmol) va LiOH (19 mg,
0,79 mmol) trong THF (5 mL) va nuéc (1 mL) dugc khudy & nhiét @6 thuong trong
18h. Hén hop phan ting duge trung hoa véi HCI dic. Dung moi hoa tan dugce loai
b6 dudi 4p suét gidm va phin thd duge tinh ché bing HPLC diéu ché (pha c6 dinh:
RP XBridge Prep C18 OBD-10 pm, 30 x 150 mm, pha di dong: 0,25% NH4HCOs3
dung dich trong nuéc, CH3CN). Céc phan doan dugc thu gom duge gop lai va dung
mdi hoa tan duoc loai bé dudi p sult giam dé thu duoc 5.

Diéu ché 6

_N %
>—N<j - F O..n\NH
Ranev Ni A\ - N(:\
NH3 (chira mrde)

N
CH40H H
Hy, 10 bar, 50°C F

(+1) (+1-)

Dit vao binh phan tng c6 ap sult (+/-)-N-((cis)-3-((5-xyano-6-(5,7-diflo-1-
tosyl-1H-indol-3-yl)-3-flopyridin-2-yl)amino)xyclohexyl)pyrolidin-1-carboxamit
(200 mg, 0,31 mmol), NH3 (chta nudce, 4 mL), metanol (12 mL), va Raney Ni (18
mg). Dudng éng duoc bit kin, khong khi duge loai bo va dugc thay thé boi khi
hydro & 5 bar trong 20 phiit & nhiét 4 thuong, sau d6 ting dén 10 bar trong %h &
50°C. Phan tng dugc lam lanh dén nhiét 46 phong va ap sudt dugc giai phéng. Hon
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hop phén tng dugc loc trén Xelit dugc dong goi, va dung mdi hoa tan cia phén loc
duoc loai bd dudi ap sult giam, dé thu duge (+/-)-N-((cis)-3-((5-(aminometyl)-6-
(5,7-diflo-1H-indol-3-y1)-3-flopyridin-2-yl)amino)xyclohexyl)pyrolidin-1-
carboxamit ma dugc st dung trong budc tiép theo ma khong tinh ché thém.

F o) F

HoN >’NH
N\ NH ="
=N =N
E O «NH —Co:_’ F «NH
N N(j CH,COCI N(j
07/’ EtsN, DCM > .
N N o
ft, 18h

H Ho g

F F

(+) (+1)

Pit vao trong dng thiy tinh (+/-)-N-((cis)-3-((5-(aminometyl)-6-(5,7-diflo-
1 H-indol-3-y1)-3-flopyridin-2-yl)amino)xyclohexyl)pyrolidin-1-carboxamit (100
mg, 0,14 mmol), CH2Cl> (2 mL), EtsN (80 pL, 0,58 mmol) va axetyl clorua (31 pL,
0,43 mmol). Hén hop phan tng duge khudy & nhiét d6 phong trong 18h. Nudc,
nuée mudi va etyl axetat duge thém vao hdn hgp phén tng. Lép nude dugc chiét
xudt voi etyl axetat. Cac 16p hitu co da lién két duge 1am khd (MgSO4), chét rén
duoc loai bd béng cach loc va dung moi hoa tan cua phﬁn loc dugc loai bo dudi ap
suit giam. Phan thé hdn hgp dugc tinh ché bing LC diéu ché (silic 15-40 pm,
gradien cta pha di dong: tr CH2Cl,/CH30OH/chtra nuéc NH3 100/0/0 dén 90/10/1).
Cac phan doan t6t nhat duoc gop lai, dung moi hoa tan dugc loai bd dudi ap suét
giam, va dugc lam khd trong chdn khong (24 h & 50 °C) dé thu duoc 6 13 chét ran
mau tréng.

Bang A. Viét tit va dinh nghia

Ky hiéu hodc | Pinh nghia

viét tit

. Céu hinh tuyét dbi co thé duoc x4c dinh biang cac ky thuat
thich hop dugc biét dén bdi ngudi cé hi€u bict

EtOAc Etyl axetat

rt Nhiét 46 phong

Rt Thoi gian luu theo phut

OR Sy xoay chiéu quang hoc

n.d. Chua duogc thuc hién

SFC Sic ky 16ng t6i han cao
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DPidu  ché  N-((1R*3S5*)-3-((2-(5.7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)-
amino)xyclohexyl)pyrolidin-1-carboxamit (9)

Tinh ché N-((cis)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)-
xyclohexyl)pyrolidin-1-carboxamit (1) dugc thyc hién bing SFC diéu ché (pha cb
dinh: Chiralpak Diacel AS 20 x 250 mm, pha di dong: CO,, etanol véi 0,2%
isopropylamin). Cac phén doan tdt nhét duge thu gom va dung mdi hoa tan duge
loai bd dudi 4p suét giam dé thu dugc hop chét & tidu dé (9).

Didu ché (25*35%)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)-
bixyclo[2.,2.2]octan-2-axit carboxylic (10)

Tinh ché (+/-)-(trans)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)-
amino)bixyclo[2,2,2]octan-2-axit carboxylic(5) dugc thuc hién bing SFC diéu ché
(pha c¢b dinh: Chiralpak Diacel AS 20 x 250 mm, pha di dong: CO2, 2-propanol véi
0,2% isopropylamin). Céc phan doan t5t nhat duoc gop lai, va dung mdi hoa tan
duoc loai bd dudi 4p sut giam. Phin mubi thé dugc tinh ché bing HPLC diéu ché
(pha ¢ dinh: Uptisphere C18 ODB — 10 pm, 200 g, 5 cm, pha di dfng: 0,25%

- NH4HCO3 dung dich trong nuée, CH3CN). Céc phén doan t6t nhit dugc gop lai, va
dung mbi hoa tan dugc loai bé dudi ap sudt giam dé thu dugc hop chét & tidu dé
(10) 1 chit rdn mau tring.

Didu ché (+)-benzyl tert-butyl ((1R*.35*)-xyclohexan-1,3-diyl)dicarbamat

TR K
SAseLh

Trietylamin (35 mL, 251,6 mmol) va diphenylphosphoryl azit (39,056 mL,
181,086 mmol) dugc thém vao dung dich duoc khqu cua cis-3-[(tert-
butoxycarbonyl)amino]xyClohexanaxit carboxylic (39 g, 160,25 mmol) trong
toluen (600 mL), va hdn hgp thu dugc duge khudy & rt trong 3h. Rugu benzylic
(33,167 mL, 320,51 mmol) dugc thém vao, va hdn hop dugc 1am ndéng dén 100 °C.
Sau 12 h, hdn hop phan Gng dugc 1am lanh dén rt, dugc pha lodng véi EtOAc,
duge rira voi nude mudi, duge 1am khd (NazSO4), chét rin dugc loai bo bang cach
loc va phén loc dugc co ddc trong chdn khong. Budce tinh ché dugc thyuc hién b%mg
phan tach ddi xtmg pha thuong (pha ¢ dinh: Daicel Chiralpak AD 2kg, pha di
dong: gradien tir 80% heptan, 20% etanol dén 80% heptan, 20% etanol) dé thu
duge (+)-benzyl rert-butyl ((1R*,3S*)-xyclohexan-1,3-diyl)dicarbamat, [o]p*’
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+10,9 (¢ 0,52, DMF) va (-)-benzyl tert-butyl ((1R*,35*)-xyclohexan-1,3-
diyl)dicarbamat, [a]p*°-10,9 (¢ 0,47, DMF).

Tdng hop tert-butyl ((LR*.35*)-3-aminoxyclohexyl)carbamat

'1: NHBoc W, (5 bar), Pd/C 10% Q
o~ ~0 HoN NHBoc

MeOH, 25 °C, 7 h.

Hbn hop cta benzyl tert-butyl ((1R*,3S5*)-xyclohexan-1,3-diyl)dicarbamat
(6,50 g, 18,65 mmol), Pd/C 10% (0,79 g) trong metanol (55 mL) dugc khudy duéi
khi hydro (5 bar) ¢ 25 °C trong 7 h. Hon hop duge loc qua bang Xelit va dung moi
hoa tan dugc loai bd dudi ap sudt giam dé thu dugc terz-butyl ((1R*3S5%)-3-
aminoxyclohexyl)carbamat (3,88 g, 18,09 mmol) dugc st dung ma khong tinh ché
thém. LC-MS ES* m/z = 215,1; Rt: 0,40 min, phuong phap E.

Tdng hop tert-butyl (( 1R * 35%)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)-
carbamat.

Z
DIPEA, i-PrOH E NHBoc
HaN 80°C, 3 h

F
QNHBOC N\c‘://IN K\K \Q

[a]p?® -131.6 (c 0.36, MeOH)

Dung dich cta fert-butyl ((1R*3S*)-3-aminoxyclohexyl)carbamat (2,75 g,
12,83 mmol) trong rugu isopropylic (20 mL) dugc thém N,N-diisopropyletylamin
(2,68 mL, 15,39 mmol) va 2,4-diclo-5-flopyrimidin (2,25 g, 13,47 mmol). Hon hop
duoc 1am nong & 80 °C trong 3 gio. Hdn hop phan tng dugc cho bay hoi dén khi
khé va phin thd duoc hoa tan trong CH2Cla. Dung dich hitu co duge rira v6i nude
va dugc 1am kho bang MgSOs. Lop hitu co duge loai bé dudi 4p sudt giam dé thu
dugc phan thd dugc tinh ché bang séc ky nhanh trén silic gel dé thu dugc tert-butyl
((1R* 38*)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)carbamat (2,70 g, 7,83
mmol).

LC-MS ES+ m/z = 345,0; Rt: 1,42 phiit, phwong phép G. [a]p® -131,6 (¢ 0,36,
MeOH).
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'H NMR (300 MHz, CDCL) & ppm 0,97-1,26 (m, 3H), 1,44 (s, 9H), 1,50 (m,
1H), 1,84 (m, 1H), 1,96-2,14 (m, 2H), 2,39 (d, J= 11,6 Hz, 1H), 3,55 (m, 1H), 4,07
(m, 1H), 4,40 (m, 1H), 5,04 (d, J= 7,4 Hz, 1H), 7,86 (d, J= 2,25 Hz, 1H).

Téng hop N-((1R* 35*)-3-((2-(5-clo-7-flo-1H-indol-3-yl)-5-flopyrimidin-4-
yl)amino)xyclohexyl)-5-metylpyrazin-2-carboxamit (11).

! p©
CI Boc,0 Pinacolboran Cl
N T, N
s N ?t""éﬁ Pd(PPh),, I Boc
TEA, Dioxan
80°C,3h

[1227499-38-8]

FoH
K\(N QNHBoc - QNHz 0
F
NJ)LOH

N\fN B
el NHBoc N///\%/NH /[ )
N

=N
R m—
PdCl,(dtbpf) cl HBTU, DIPEA,
KPO, N Diioxan DMSO, THF,
Dioxan, nuéc N t,1h
H
KNZ‘

90°C, 2h Boc

F
H
N
//ZéN CFsCOH

DCM

Budce 1. Tdng hop 5-clo-7-flo-3-iodo-1H-indol

\©\/> THF,
rt, 2 h

Dung dich cta 5-clo-7-flo- 1H-indol (500 mg, 2,94 mmol) trong THF (15 mL)
dugc thém ting giot dung dich cia N-iodosuxinimit (729 mg, 3,24 mmol) trong
THF (15 mL) va huyén phu thu duge dugc khudy & nhiét d6 phong trong 2 gio.
Hon hop phan tng duge cho bay hoi dén khi kho va dugc hoa tan trong CHaCl.

Dung dich hitu co dugc rira voi dung dich bdo hoa NazS$20s. Lép hiru co duge lam
kho bing MgSO4 va dugc cho bay hoi dén khi kho dé thu dugc phéan thd dugc tinh
ché bang sic ky cot trén silic gel dé thu dugc 5-clo-7-flo-3-iodo-1H-indol (580 mg,

Cl

-
Iz > ~_
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1,96 mmol). 'H NMR (300 MHz, CD;0D) & ppm 6,98 (dd, J= 10,7, 1,4 Hz, 1H),
7,13 (d, J= 1,4 Hz, 1H), 7,43 (s, 1H).

Budc 2. Tdng hop tert-butyl 5-clo-7-flo-3-iodo-1H-indol-1-carboxylat.

| |
Cl Boc,0O Cl
N\ A\
N TEA DMAP, N
F Boc

e DCM, r.t., 2 h

Thém di-tert-butyl dicarbonat (0,54 mL, 2,35 mmol) trong CH>Cl> (10 mL)
vao dung dich dugc khudy ctia 5-clo-7-flo-3-iodo-1H-indol (580 mg, 1,96 mmol),
trietylamin (0,41 mL, 2,94 mmol) va DMAP (2,32 mg, 0,02 mmol) trong DCM (10
mL) & nhiét d phong. Sau khi khudy trong 2 gi& hdn hop phan tng duge rira voi
dung dich bdo hoa NaHCO3 va nude. L6p hitu co duge cho bay hoi dén khi kho va
phén tho dugc tinh ché bang sic ky cot trén silic gel dugc rira gidi véi heptan-
EtOAc dé thu dugc tert-butyl 5-clo-7-flo-3-iodo-1H-indol-1-carboxylat (700 mg,
1,77 mmol). '"H NMR (300 MHz, CDCl3) 8 ppm 1,64 (s, 9H), 7,12 (dd, J= 11,8, 1,6
Hz, 1H), 7,21 (d, J= 1,6 Hz, 1H), 7,77 (s, 1H).

Bude 3. Tdng hop tert-butyl 5-clo-7-flo-3-(4.4,5,5-tetrametyl-1,3.2-dioxaborolan-
2-y1)-1H-indol-1-carboxylat
A

| ‘50
Cl Pinacolboran: al
AN
- > \
N paerh), N
F BOC TgA, Dioxan, F  Boc

80°C, 3h

4,4,5,5-Tetrametyl-1,3,2-dioxaborolan (19,96 mL, 126,39 mmol) va
trietylamin (10,19 mL, 75,83 mmol) dugc thém vao dung dich dugc loai bo khi cia
tert-butyl 5-clo-7-flo-3-iodo-1H-indol-1-carboxylat (10,0 g, 25,27 mmol) trong
dioxan (250 mL). Sau d6, tetrakis(triphenylphosphin)paladi(0) (2,92 g, 2,52 mmol)
dugc thém vao va hdn hop duge loai bo khi trong 5 phit va duge khudy & 80 °C
trong 3 gio. Hén hop phan ung dugc loc qua bang Xelit va dung mdi hoa tan dugc
cho bay hoi dén khi khé. Phin thd dugc tinh ché bang séc ky cot trén silic gel duge
rira giai voi heptan-EtOAc dé thu dugc tert-butyl 5-clo-7-flo-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-indol-1-carboxylat (5,7 g, 14,4 mmol). TH NMR (300
MHz, CDCl3) & ppm 1,36 (s, 12H), 1,63 (s, 9H), 7,03 (dd, J= 11,9, 1,7 Hz, 1H),
7,76 (d, J= 1,7 Hz, 1H), 8,02 (s, 1H).
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Budc 4. Tong hop tert-butyl 3-(4-(((1S*,3R*)-3-((tert-
butoxycarbonyl)amino)xyclohexyl)amino)-5-flopyrimidin-2-yl)-5-clo-7-flo-1H-
indol-1-carboxylat

F
H NHBoc
YO F
! NN

'B-O Y ///%/ NH
cl Cl NHBoc NN
N cl
N AN
r Boc PdCly(dtbpf) N
K3PO4 E Boc
Dioxan, nuéc
90°C, 2h

Hon hgp cua fert-butyl 5-clo-7-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)-1H-indol-1-carboxylat (1,5 g, 3,79 mmol), fert-butyl ((1R*,3S%*)-3-((2-clo-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamat (1,30 g, 3,79 mmol), [1,1'-bis(di-
tert-butylphosphino)feroxen]diclopaladi(Il) (247 mg, 0,38 mmol) va trikali
phosphat (2,41 g, 11,37 mmol) trong dioxan (30 mL) va nuéce (3 mL) dugc loc véi
nito va dugc khudy ¢ 90 °C trong 2 gid. Hon hop phan tmg dugc loc qua bang Xelit
va dung mdi hoa tan dugc cho bay hoi dén khi khd, dugc pha loang trong CH2Cl,
va duoc rira véi nude. Lop hitu co duge loai bé dudi ap suét giam dé thu duoc
phin thd ma duoc tinh ché bing séc ky cot trén silic gel dé thu dugc rerz-butyl 3-(4-
(((18*,3*R*)-3-((tert-butoxycarbonyl)amino)xyclohexyl)amino)-5 -flopyrimidin-2-
yl)-5-clo-7-flo-1H-indol-1-carboxylat (1,30 g, 2,25 mmol). LC-MS ES* m/z =
578,3; Rt: 1,64 phut, phwong phap E. [a]p? -75,1 (¢ 0,26, MeOH).

Budc 5. Tdng hop tert-butyl 3-(4-(((1S*.3R*)-3-aminoxyclohexyl)amino)-5-
flopyrimidin-2-y1)-5-clo-7-flo-1H-indol-1-carboxylat.

NHBoc NH,
F F

N///\%/NH N///\%/NH
=N HCI =N
cl { . o] {
N 1,4-dioxan N\
F Bo F Boc

C

HCI (4,0 M trong dioxan, 0,75 mL, 3,01 mmol) dugc thém tur tr vao dung
dich clia (tert-butyl 3-(4-(((1S8* 3R*)-3-((tert-
butoxycarbonyl)amino)xyclohexyl)amino)-5-flopyrimidin-2-yl)-5-clo-7-flo-1 -
indol-1-carboxylat (290 mg, 0,50 mmol) trong 1,4-dioxan (2 mL) va sau d6 HCI
dic (0,1 mL, 0,19 mmol) dugc thém vao. Dung dich thu duoc duoc khqu & nhiét
d6 phong trong 2 gid. Hén hop phan tng duoc 1am dimng véi dung dich bdo hoa
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NaHCO3 va dugce chiét xut véi CH2Cla. Lép hitu co duge 1am kho bing MgSO4 va
duge cho bay hoi dén khi khd va phén thé dugc tinh ché bang sdc ky cot trén silic
gel dugc rira giai véi DCM-MeOH (92:8) dé thu duoc tert-butyl 3-(4-(((15*,3R*)-
3-aminoxyclohexyl)amino)-5-flopyrimidin-2-yl)-5-clo-7-flo-1H-indol-1-carboxylat
(120 mg, 0,25 mmol). LC-MS ES* m/z = 478,1; Rt: 1,27 phut, phuong phép E.
[a]p? -54,9 (c 0,26, MeOH).

Buéc 6. Tédng hop tert-butyl 5-clo-7-flo-3-(5-flo-4-(((1S* 3R*)-3-(5-metylpyrazin-
2-carboxamido)xyclohexyl)amino)pyrimidin-2-yl)-1H-indol-1-carboxylat.

N

H N

2

F 7 F ©
NS o =

A g b

N N7 N /

N
=N =N 7J
c Q HBTU, DIPEA, c A
DMSO, THF,
N rt, 1h N

HBTU (396 mg, 1,04 mmol) dugc thém vao dung dich cla 5-metylpyrazin-2-
axit carboxylic (75,8 mg, 0,54 mmol) trong THF (2 mL) & nhiét d6 phong trong 5
phut v6i khi tro. Sau d6, dung dich cia tert-butyl 3-(4-(((15*,3R*)-3-
aminoxyclohexyl)amino)-5-flopyrimidin-2-yl)-5-clo-7-flo-1H-indol-1-carboxylat
(250 mg, 0,52 mmol) va N,N-diisopropyletylamin (0,22 mL, 1,30 mmol) trong
DMSO (0,25 mL) duoc thém vao va buéc khudy dugce tiép tuc & nhiét do phong
trong 1 gid. HOn hop phan ung dugc pha lodng véi nudc va duoc chiét xuét véi
DCM. Lép hitu co dugc cd dic dudi ap sudt giam va phan tho duge tinh ché bang
sdc ky cot trén silic gel duge rira gidi v6i heptan-EtOAc dé thu dugc fert-butyl 5-
clo-7-flo-3-(5-flo-4-(((15* 3R*)-3-(5-metylpyrazin-2-carboxamido)xyclohexyl)-
amino)pyrimidin-2-yl)-1H-indol-1-carboxylat (160 mg, 0,26 mmol). LC-MS ES*
m/z = 598,2; Rt: 1,43 phtt, phuong phap E.

Buéc 7. Tdne hop N-((LR*3S*)-3-((2-(5-clo-7-flo-1H-indol-3-y1)-5-
flopyrimidin-4-yl)amino)xyclohexyl)-5-metylpyrazin-2-carboxamit(11).
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N N
N N N CF3CO,H =N N
—_—
cl cl
DCM,

N t, 2 h N
N N
F Boc F H

Axit trifloaxetic (2 mL) dugc thém vao dung dich cua tert-butyl 5-clo-7-flo-3-
(5-flo-4-(((1S* 3R*)-3-(5-metylpyrazin-2-carboxamido)xyclohexyl)amino)-
pyrimidin-2-yl)-1H-indol-1-carboxylat (150 mg, 0,25 mmol) trong DCM (2 mL) va
hdn hop thu duge duge khudy & nhiét d6 phong trong 2 gio. Hon hop phan tmg
bazo hda véi 5% chira nude NaOH dung dich va phﬁn két tha duoc loc va dugc rira
véi CHCl, dé thu duoc N-((1R*3S5*)-3-((2-(5-clo-7-flo-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)-5-metylpyrazin-2-carboxamit (11) (45 mg,
0,09 mmol). LC-MS ES* m/z = 498,1; Rt 2,86 phut, phuong phép D. [a]p® -159,3
(c 0,22, MeOH). mp 251,5 °C. 'TH NMR (300 MHz, DMSO-ds) 8 ppm 1,28-1,78 (m,
4H), 1,89 (m, 2H), 2,04 (m, 1H), 2,17 (m, 1H), 2,58 (s, 3H), 4,05 (m, 1H), 4,26 (m,
1H), 7,24 (d, J= 5,4 Hz, 1H), 8,30 (m, 4H), 8,60 (s, 1H), 8,76 (d, J= 8,2 Hz, 1H),
9,02 (s, 1H), 12,58 (br s, 1H).
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Téne hop  N-((1R*3S*)-3-((2-(5,7-diflo-1H-indol-3-y])-5-flopyrimidin-4-yl)-
amino)xyclohexyl)-1-metyl-1H-imidazol-5-carboxamit.

NPT

PN | NHBoc

# CI” NTN NHBoc F
H

o

B-0 [«]D? -131.6 (c 0.36, MeOH) N///\S/ NH

F =N
N F
N PACL(dtbpf) \
\ K;PO,
N
3

F Ts Dioxan, nudc
100°C, 1h F

H N
NH, / N M\
F ( 7 N O {7 N
HCI 4,0M ,\}r\/)—/{ i %
K N\—NH OH ///%,NH

Dioxan
=N N
J—— —N
Dioxan F HBTU, DIPEA, F
. 12h N DMSO, THF, \
N rt,1h N
F Ts s F \TS
\
H
N
F WN
N\\—NH °
NaOMe !
—_— —N
rt,4h F
AN
N
H
F

Tbéng  hop fert-butyl  ((1R*.35*)-3-((2-(5.7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamat

F
NéI Q NHBoc
s F
%F cI” NN NHBoc

C)\B’O 23 ///%/NH
e [a]D*° -131.6 (c 0.36, MeOH) N =N
\ >
PdCl,(dtbpf) F A
N K:PO;
F Ts Dioxan, nuéc N
100°C, 1h \
F Ts

Bué6c 1. 5,7-diflo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-
indol (3,0 g, 6,92 mmol ),ert-butyl ((1R*3S*)-3-((2-clo-5-flopyrimidin-4-
yl)amino)xyclohexyl)carbamat (2,86 g, 8,30 mmol, [a]p* -131,6 (c 0,36, MeOH)),
trikali phosphat (4,41 g, 20,77 mmol) va [1,1'-bis(di-tert-butylphosphino)feroxen]-
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diclopaladi(IT) (0,45 g, 0,69 mmol) dugc thém vao hdn hop dugc loai bd khi cua
dioxan (90 mL) va nude (9 mL) véi khi tro. Hén hop duge khudy & 100 °C trong 1
h. Hdn hop phan tng dugc loc qua bang Xelit va dung moi hoa tan dugce cho bay
hoi dén khi khd dé thu dugc phin thd ma duge tinh ché bang sic ky cft trén silic
gel dé thu dugc tert-butyl ((/R*3S*)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamat (3,0 g, 4,87 mmol). LC-MS ES" m/z
= 616,2; Rt: 1,38 phut, phuong phap E.

Bude 2. Tdne hop (1S*3R*)-N'-(2-(5.7-diflo-1-tosyl-1H-indol-3-yl)-5-flo-
pyrimidin-4-yl)xyclohexan-1,3-diamin.

NHBoc NH,
F F
///%/NH HCI4.0M ///%/NH
N Dioxan N
F Dioxan F
A\ t, 12 h A\
N N
F Ts F Ts

HCl 4,0 M trong dioxan (34,1 mL, 136,43 mmol) dugc thém tir tir vao dung
dich cua  fert-butyl  ((1R*3S%)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamat (7,0 g, 11,37 mmol) trong dioxan
(20 mL) va duoc khufly & nhiét do phong trong 12 gid. Hon hop phan tng dugc
lam dimg v6i dung dich bdo hoa NaHCO;3 va duge chiét xuat véi CH2Clo. Lop hitu
co duge 1am khd bing MgSOs va dugce cho bay hoi @€ thu duge (15*3R*)-N'-(2-
(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-4-yl)xyclohexan-1,3-diamin (3,63
g, 7,05 mmol). LC-MS ES* m/z = 516,2; Rt: 0,90 phut, phuong phép E. [a]p® -
80,9 (¢ 0,23, MeOH).

Budc 3. Tdéne hop N-((1R*3S5%)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-5-carboxamit.

H
NH; / N \
F N O N
Q ()~ i Q Z’/“
e o N\

F HBTU, DIPEA, F.
A\ DMSO, THF, N\
N r.t.,‘1 h N

1-Metyl-1H-imidazol-5-axit carboxylic (55 mg, 0,43 mmol) dugc thém vao
hdn hop ctia HBTU (331 mg, 0,87 mmol) trong THF (2 mL) va dugc khudy & nhiét
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dd phong trong 5 phut. Sau d6, dung dich cia (15* 3R*)-N'-(2-(5,7-diflo-1-tosyl-
1 H-indol-3-y1)-5-flopyrimidin-4-yl)xyclohexan-1,3-diamin (150 mg, 0,29 mmol)
va N,N-diisopropyletylamin (0,15 mL, 0,87 mmol) trong DMSO (2 mL) dugc thém
vao va bude khudy duoc tiép tuc & nhiét 4o phong trong 1 gid. Hén hop phan tng
duoc pha lodng véi nude va dugce chiét xuit véi CH2Clo. Lép hitu co duge ¢d dic
duéi ap sult giam dé thu dugc N-((1R*3S8*)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-
yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-5-carboxamit

(142 mg, 0,23 mmol). LC-MS ES* m/z = 624,2; Rt: 0,99 phut, phuwong phép E.

Buge 4. Toéng hop N-((IR* 35%)-3-((2-(5.7-diflo-1H-indol-3-y1)-5-flopyrimidin-4-
vl)amino)xyclohexyl)-1-metyl-1H-imidazol-5-carboxamit.

\ \
H
N N Nm,
F WN F WN
0 o
N\\—NH //S/
N///S/ NaOMe NN NH

F rt,4h F

Natri metoxit (0,62 mL dung dich 25% w/v, 2,71 mmol) duoc thém vao
huyén phu cua N-((1R*38%)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-5-carboxamit (141 mg,
0,23 mmol) trong CH3;OH (1 mL) va hén hop duge khudy & nhiét d6 phong trong 4
gio. Dung mdi hoa tan dugc loai bé dudi ap suit giam dé thu dugc phén thd ma
duoc tinh ché bing sic ky pha ngugedé thu duge N-((1R*35*)-3-((2-(5,7-diflo-
1 H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-5-
carboxamit (12) (41 mg, 0,09 mmol).

Pidu  ché  N-((1R*3S*)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)-
amino)xyclohexyl)-cis-2.5-dimetylpyrolidin-1-carboxamit (13) va N-((/R* 3S*)-3-
((2-(5.7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-trans-2,5-
dimetylpyrolidin-1-carboxamit(14)

N oY
|
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Bugc 1. Dung dich cta (15*3R*)-N'-(2~(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)xyclohexan-1,3-diamin (160 mg, 0,31 mmol) va Et;N (0,086 mL,
0,728 g/mL, 0,621 mmol) trong 1,4-dioxan (8 mL) dugc khuéy & nhiét 3¢ thuong.
Hon hop cia phenyl clotrongmat (39 pL, 0,31 mmol) trong 1,4-dioxan (2 mL)
duge thém vao timg giot & rt. Hon hgp phan tng dugc khudy trong 16h & nhiét do
thudng. Phan ng hoan thanh va dung méi hoa tan dugc loai b6 dudi ap suit giam.
Phén cin duge hoa tan trong CH2Clz va dugce rira voi nude mudi. Lép hitu co dugce
1am kho6 (MgS04), va dugc cd dic dudi ap sut giam. The san phim thu dugc dugc
str dung nhu trong budc tiép theo.

Budc 2. Trong binh day tron 50 mL, hdn hop cua phenyl ((IR*,35*)-3-((2-
(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)carbamat
(150 mg, 0,236 mmol), 2,5-dimetylpyrolidin (33 pL, 0,271 mmol), EtsN (37,72 pL,
0,271 mmol) vdA DMAP (9 mg, 0,07 mmol) trong 1,4-dioxan (15 mL) dugc lam
néng dé hdi luu va dugce khudy trong 16h. Dung moi hoa tan dugc loai bo dudi ap
sudt giam. Phan th6 dugc sir dung ma khong tinh ché trong bude tiép theo.

Buéc 3. Khudy N-((1R*,35%)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
ﬂopyrimidin-4-yl)amino)xyclohexyl)¥2,S-dimetylpyrolidin-1-carboxamit (170 mg,
0,266 mmol) trong binh 100 mL trong 1,4-dioxan (9 mL) & 60°C, trong khi thém
vao dung dich ctia LiOH (63,7 mg, 2,7 mmol) trong nuéc, duge chung cit (1 mL).
Hon hop duge dem hdi lwu trong 1h va dugce khudy qua dém & nhiét o thuong.
1,4-dioxan dugc cho bay hoi va phén can duge iy trong 20 mL CH30H, dugc
khudy va duoc trung hoa véi HCI dic. Dung dich duge tinh ché bang HPLC diéu
ché (pha ¢ dinh: RP XBridge Prep C18 ODB- 5um, 30 x 250mm, pha di dong:
dung dich 0,25% NHHCO; trong nuéc, CH;0H). Cac phén doan mong mubn
duoc thu gom va dugc cho bay hoi dén khi kho dé thu dugc chit rin mau tring, N-
((1R*3S5%)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-
cis-2,5-dimetylpyrolidin-1-carboxamit (13) va N-((1R*3S5%)-3-((2-(5,7-diflo-1H-
indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-trans-2,5-dimetylpyrolidin-1-
carboxamit (14)
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Piéu ché 1-((1R* 3S5%)-3-((2-(5,7-diflo- 1H—ind01—3-Vl)-5-ﬂ0pvrimidin—4-vl)-
amino)xvclohexyl)-3-(tetrahydrofuran-3-yl)uré(15)

F 0

e
o or

Hdn hop (1S*3R*)-N'-(2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-
4-yD)xyclohexan-1,3-diamin (150 mg, 0,291 mmol) trong CHsCN (8 mL) dugc
khudy & nhiét d6 phong. 3-isoxyanatooxolan (33 mg, 0,291 mmol) trong CH3CN (2
mL) dugc thém vao va hdn hgp duge khudy trong 16h & nhiét 6 thudong. Phan tng
hoan thanh va dung mdi hoa tan dugc loai bo dudi ap sudt giam. Phén thd dugc st
dung ma khong tinh ché trong budc tiép theo. Su loai bé bao vé ciia nhom tosyl
tiép theo 1a theo the quy trinh dé loai bod bao vé tosyl nhém cho hop chit 13 va 14.
Phan thd dugc tinh ché bing HPLC didu ché (pha cb dinh: RP XBridge Prep C18
ODB- 5um, 30 x 250 mum, pha di dong: 0,25% chira nuéc NHsHCO3;, CH30H).
Céc phan doan mong mubn dugc thu gom va dugc cho bay hoi dén khi kho dé thu
duoc chét rin mau tring (15).

Didu ché (cis)-N'-(6-(5,7-diflo-1-tosyl-1H-indol-3-y1)-3-flo-5-(triflometyl)pyridin-
2-yl)xyclohexan-1,3-diamin

CF3
Ch
o |
/U\ F3C SN F N__~ F
N - ” | _— H
Ph" 07N NH, P HN N.__O._Ph
H cI” N el DIPEA N
ACN o

120°C, 18h
(+F) (+)

Buéc 1. Hon hop cia benzyl (cis)-3-aminoxyclohexylcarbamat (3,55 g, 12,47
mmol), 2,6-diclo-3-flo-5-(triflometyl)-pyridin (2916,674 mg, 12,47 mmol) va N,N-
dusopropyletylarmn (4,3 mL, 24,93 mmol) trong CH;CN (35 mL) dugc lam nong
trong méay hip & 120°C trong 18h. Dung mdi hoa tan dugc loai bd dudi ap suét
giam. Phdn cin dugc tinh ché bang séc ky cot silic chdy nhanh sit dung gradien
heptan dén diclometan. Cac phan doan mong mubn duoc thu gom va dugc cho bay
hoi dén khi kho dé thu dwoc chét rén mau tring, benzyl ((cis)-3-((6-clo-3-flo-5-
(triflometyl)pyridin-2-yl)amino)xyclohexyl)carbamat. LC-MS ES" m/z = 446,1; Rt:
1,36 phut, phuong phap A
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F

CF3 FsC~F
ﬁ\l |
l
N~ _—
c -« Foy F

S
) N7 NH
PdCly(dtbpf) N : o

HN,, “\\\N\n/ovPh K.PO, i D
Dioxan " ” 0" >Ph

100°C, 20 phit

Buéc 2. Hon hop cia C (350 mg, 0,808 mmol), benzyl ((cis)-3-((6-clo-3-flo-
5-(triflometyl)pyridin-2-yl)amino)xyclohexyl)carbamat (191,31 mg, 0,61 mmol),
[1,1'-bis(di-tert-butylphosphino)feroxen]diclopaladi (52,6 mg, 0,08 mmol) va
K3POs4 (514,4 mg, 2,423 mmol) trong 1,4-dioxan (10 mL) va H>O (1 mL) dugc lam
néng dén 100 °C trong 20 phut trong may hép. Phan tng hoan thanh va hdn hop
dugc co dic. Phan cin duge st dung nhu trong bude tiép theo. LC-MS ES* m/z =
717,2; Rt: 1,55 phut, phuong phap A

F
H H
i N\—N Cbz N
FsC N\ p UNH FiC UNHZ
F { . F N
N TF;A N
I 50°C, 12h I %

(+1-) (+F-)

Budce 3. Binh ddy tron 100 mL chia benzyl ((cis)-3-((6-(5,7-diflo-1-tosyl-1H-
indol-3-y1)-3-flo-5-(triflometyl)pyridin-2-yl)amino)xyclohexyl)carbamat (8,6 g, 8,4
mmol) duge thém vao TFA (25 mL) & 50°C va buée khudy duge tiép tuc trong 12h.
Nuée (5 mL) duge thém vao va duge khudy trong 3h & nhiét do thuong. Hon hop
duoc 1am giam thé tich dudi 4p sut giam va duge chiét xudt véi CHaClo. Lép hitu
co dugc ria v6i dung dich bdo hoa cia NaHCO3; va nude mudi. Lép hitu co duge
tach riéng, dugc lam khd bang MgSOs, chét rén dugc loai b bang cach loc, va
phén loc dugc cd dic dudi ap sult giam dé thu dugc dau, (cis)-N'-(6-(5,7-diflo-1-
tosyl-1H-indol-3-yl)-3-flo-5-(triflometyl)pyridin-2-yl)xyclohexan-1,3-diamin. LC-
MS ES* m/z = 583,2; Rt: 1,29 phut, phuong phap A
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Quy trinh théng thudng hudng tdi tdbng hop N-((cis)-3-((6-(5,7-diflo-1-tosyl-1H-
indol-3-y1)-3-flo-5-(triflomety])pyridin-2-yl)amino)xyclohexyl) amit

H
[ NN H
NH, FaC N\ O,N‘R
_— F
EDC, DMAP AN
Axit N HCl
DCM \
it, 18h F Ts

Hoén hop cua (cis)-N'-(6-(5,7-diflo-1-tosyl-1 H-indol-3-yl)-3-flo-5-
(triflometyl)pyridin-2-yl)xyclohexan-1,3-diamin (0,5 g, 0,858 mmol) va DMAP
(0,262 g, 2,146 mmol) trong CH2Cl> (15 mL) dugc khudy & nhiét d6 phong, sau d6
1 duong lugng cta din xudt clia axit carboxylic dugc thém vao va hdn hop dugc
khudy trong 10 phat. EDC (0,247 g, 1,287 mmol) dugc thém vao va dugc khudy
trong 18h & nhiét 9 phong. Hon hop phan tng duge rira véi HCI (chira nuée, 1N)
va pha hitu co dugce co dic d8 thu duoc phan hop chét thd.

Quy trinh minh hoa cho su loai bé bao vé ctia nhém tosyl cua N-((cis)-3-((6-(5.7-
diflo-1-tosyl-1H-indol-3-y1)-3-flo-5-(triflometyl)pyridin-2-yl)amino)xyclohexyl)
amit

F
F

Fc—  )—NH

/ \
=N FsC NH
Ol e ac
Na(QH
diohei e \

F TS 18h, rt N

N-((cis)-3-((6-(5,7-diflo-1-tosyl-1 H-indol-3-yl)-3-flo-5-(triflometyl)pyridin-2-
yl)amino)xyclohexyl)-1-metyl-1H-imidazol-4-carboxamit (500 mg, 0,724 mmol)
dugc thém vao dung dich cia NaOH (290 mg, 7,2 mmol) trong nuée (5 mL), va
1,4-dioxan (15 mL). Hbn hop dugc khudy qua dém & nhiét d thuong. Phan ung
duoc trung hoa véi IN HCI (chira nude, 10 mL) va sau d6 dwgc cho bay hoi dén
khi kho. Budc tinh ché duge thuc hién bing HPLC didu ché (pha cb dinh:
Uptisphere C18 ODB — 10 pm, 200 g, 5 cm, pha di dong: dung dich trong nudc
0,25% NH4sHCO3, CH3CN). Cac phén doan mong mudn dugc thu gom va dugce cho
bay hoi dén khi kho dé thu dugc chét rén, N-((1S* 3R*)-3-((6-(5,7-diflo-1H-indol-
3-yl)-3-flo-5-(triflometyl)pyridin-2-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-4-
carboxamit (16).
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Pidu ché axit 3-((6-(5,7-diflo-1H-indol-3-y1)-3-flo-5-(triflometyl)pyridin-2-yl)-
amino)-4.4-dimetylpentanoic.

Buéc 1. Dung dich cta 2,6-diclo-3-flo-5-(triflometyl)pyridin (1 g, 4,15 mmol)
va metyl 3-amino-4,4-dimetylpentanate HCI (973,5 mg, 4,975 mmol) trong DMA
(5 mL) dugc thém vao N,N-diisopropyletylamin (2,89 mL, 16,58 mmol). Hdn hop
duoc lam nong ¢ 140°C trong 45 phut trong bng dwoc bit kin, dudi chiéu xa vi
séng. Hon hop phan tmg duogc 1am dung trong nudc da va duge chiét xuét hai 1an
v6i EtOAc. Lop hitu co dugce tach riéng, dugce lam khod béng MgSOs, chét rin dugc
loai bé bing cach loc va dung méi hoa tan cia phén loc duoc loai bdé dudi ap suét
giam. Phéan thd dugc tinh ché bing cot sic ky nhanh (silic; 100% CH:Cl). Céc
phén doan mong mubn dugc thu gom va dugc cho bay hoi trong chdn khéng dé thu
dugc chit rédn, metyl 3-((6-clo-3-flo-5-(triflometyl)pyridin-2-yl)amino)-4,4-
dimetylpentanoat.

Budc 2. Phan tng Suzuki tiép theo va loai bd bao vé clia nhém tosyl dugc xir
ly theo phuong phép dé didu ché 1.

BuéGe 3. Hn hop ciia phan thd metyl 3-((6-(5,7-diflo-1H-indol-3-y1)-3-flo-5-
(triflometyl)pyridin-2-yl)amino)-4,4-dimetylpentanoat (110 mg, 0,232 mmol) va
LiOH (55,6 mg, 2,32 mmol) trong dung dich cuia 1,4-dioxan (20 mL) va nudc (2
mL) dugc khudy & nhiét do thudng trong 18h. Phan tng dugc trung hoa véi HCI
dic. Dung méi hoa tan dugc loai bé dudi ap sudt giam va phén tho dugc tinh ché
bing HPLC diéu ché (pha cb dinh: RP XBridge Prep C18 OBD-10 pm, 30 x 150
mm, pha di dong: dung dich trong nuéc 0,25% NHsHCO;, CH3CN), sau d6 tinh
ché 14n hai dugc thuc hién bing HPLC diéu ché (pha ¢ dinh: XBridge Prep C18
ODB- 5 pm, 30 x 250 mm, pha di dong: 0,25% NHsHCOj3 chita nu¢e, CH;OH).
Céc phéan doan mong mubn dugc thu gom va dung mdi hoa tan dugc loai bé dudi
ap suét giam. Sy phan tich chét ddng phan ddi anh dugc thyc hién b%mg SFC diéu
ché (pha cb dinh: Chiralpak Diacel AS 20 x 250 mm, pha di dong: COs, etanol véi
0,2% isopropylamin). Cac phan doan mong mubn dugc thu gom va dung mdi hoa
tan dugc loai b6 dudi 4p suét giam dé thu dugce axit (S*)-3-((6-(5,7-diflo-1H-indol-
3-yl)-3-flo-5-(triflometyl)pyridin-2-yl)amino)-4,4-dimetylpentanoic (17) va axit
(R*)-3-((6-(5,7-diflo-1H-indol-3-y1)-3-flo-5-(triflometyl)pyridin-2-yl)amino)-4,4-
dimetylpentanoic (18).
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Téneg hop 2-(5.7-diflo-1H-indol-3-y1)-N-(3.3-dimetyl-1-(1H-tetrazol-5-yl)butan-
2-y1)-5-flopyrimidin-4-amin (19) '

N
N /
E —
T e
P HCI DIPEA N
N Cl THF CI>_
70°C sau @6 rt

18h

Buéc 1. Trong binh dé4y tron, dung dich cia 2,4-diclo-5-flo-pyrimidin (1,5 g,
8,98 mmol) dugc khudy & nhiét do phong trong THF (36 mL). 3-amino-4,4-
dimetyl-pentannitril hydroclorua (1,85 g, 11,38 mmol) va N,N-diisopropyletylamin
(4,64 mL, 26,95 mmol) dugc thém ting giot vao hdn hop phan ing va dugc khudy
trong mot gio ¢ 70°C va duoc tiép tuc qua dém & nhiét do thuong. Chét rén dugc
loai bé bing cach loc, duge rira véi THF va duge cho bay hoi dudi dp suat giam.
Phin tho dwoc tinh ché bing sic ky cot silic chay nhanh (gradien: CHCl dén
CH,Cly/ CH30H 100-90/10). Cac phan doan mong mudn dugc thu gom va duge
cho bay hoi dén khi kho dé thu dugc 3-((2-clo-5-flopyrimidin-4-yl)amino)-4,4-
dimetylpentannitril, 1a chét rén. LC-MS ES* m/z = 257,2; Rt: 1,76 phut, phuong

phép B.
FWN Wﬁ
N/=$—NH N
>N
cl

PdCl,(dtbpf)

K;PO, F TS
125°C, 20 phat

Budce 2. Hon hop ctia C (750 mg, 0,865 mmol), 3-((2-clo-5-flopyrimidin-4-
yl)amino)-4,4-dimetylpentannitril (1739 mg, 4,616 mmol), [1,1'-bis(di-ters-
butylphosphino)feroxen] diclopaladi (56,41 mg, 0,087 mmol) va K3POq (551 mg,
2,596 mmol) trong 1,4-dioxan (9 mL) va H2O (1,2 mL) dugc lam néng dén 125 °C
trong 20 phut béng chiéu xa vi séng. ‘Dung mdi hoa tan dugc loai bd dudi ap suét
glam va phan cin dugc hoa tan trong CHzClz Hdn hop dugc loc trén decalit va
phéan loc dugc rira hai 1an v6i nudce mubi. Lép hitu co dugc 1am khod bang MgSOs,
chét rén dugc loai bo bang cach loc, va dung moi hoa tan ciia phan loc dugc loai bd
dué6i 4p suét giam. Phén thd 3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-
4-yl)amino)-4,4-dimetylpentannitril dugc sir dung ma khong tinh ché thém trong
bude tiép theo. LC-MS ES* m/z = 528,4; Rt: 2,47 phut, phuong phap B.
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Buéc 3. Dung dich ctia 3-((2-(5,7-diflo-1-tosyl-/H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)-4,4-dimetylpentannitril (100 mg, 0,19 mmol) trong 2-
propanol (1,5 mL) va nu6e (3 mL) dugc thém natri azit (24,6 mg, 0,38 mmol), kém
bromua (21 mg, 0,095 mmol). Hon hgp phan Gng dugc khudy hdi luu trong 48 h.
Hdn hop phan tmg duge thém HCI (3 N, 3mL) va EtOAc (15 mL). Lép hitu co
dugc phan 1ap va 16p nuédce duge chiét xuit véi EtOAc (2 x 20 mL). Céac 16p hitu co
da hen két dugc cho bay hoi. Bude tinh ché duge thyc hién bang HPLC didu ché
(Pha cb dinh: RP XBridge Prep C18 OBD-10 pm, 30 x 150 mm, pha di dong: 0,25%
NH4HCO3 chita nudc, CH3CN). Céc phén doan mong mubn dugc thu gom va duge
cho bay hoi dén khi kho dé thu dugc chét rin mau tréng, (19). LC-MS ES* m/z =
417.4; Rt: 1,50 phut, phuong phép B. '

I NMR (400 MHz, DMSO-ds) § ppm 1,06 (s, 9 H) 3,21 - 3,32 (m, 2 H) 4,76

(td, J=9,85, 3,41 Hz, 1 H) 6,77 (d, ]=10,78 Hz, 1 H) 6,85 - 6,95 (m, 1 H) 7,96 —
8,01 (m, 2 H) 8,03 (d, J=3,74 Hz, 1 H) 11,75 (s, 1 H)
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Pidu ché 7-flo-5-metyl-3-(4.4,5.5-tetrametyl-1,3.2-dioxaborolan-2-yl)-1-tosyl- 1 H-
indol (C2)

|
Si
~N
| Z
Sk X :
NH, ———— NH, = . NH - N
Trimethylsilylacetylen-, 2
F ICl IM trong DCM, ~ F PA(dppACh. ELN, Cui, THF,  F £-BuOK, NMP P
[452-80-2)  MeOH,DCM RT, 18 h, 94% 80°C, 2h
RT 73%
18h, 59%
0
Br 5-0
- . ) \ _ N\
NaH, tosylclorua, N:l' NBS, DCM, 18h, 25°C N KOAc, PdCly(dppf), BISPIN N
DMF, 0°C sau d6 F s 68% F Ts  DME, 100°C, 18h F Ts

25°C, 2h, 92%
c2

Pidu ché 2-flo-6-iodo-4-metylanilin

Tot monoclorua (8,9 mL, 1 M trong DCM, 8,9 mmol) dugc thém vao tiing giot
trong 20 phut dung dich cta 2-flo-4-metylanilin (0,5 mL, 4,45 mmol) trong MeOH
(5 mL) va CH2Cl (10 mL) & nhiét d§ phong sau d6 hdn hop dugc khudy & nhiét do
phong qua dém. NaOH (IN) dugc thém vao tir tir & 5°C, 16p hitu co duge tach
riéng, dugc rira voi NaaSOs chira nude, sau d6 nude, duge lam kho béng MgSOs4,
chét rin duoc loai bd bing cach loc va dung moi hoa tan cua phz‘?m loc duoc loai bd
duéi ap suét giam. Tinh ché dugc tién hanh bang sic ky nhanh trén silic gel (silic,
15-35 um, Heptan/EtOAc 95/5). Cac phan doan tinh khiét dugc thu gom va dugc
cho bay hoi dé thu dugc 2-flo-6-iodo-4-metylanilin 13 dau khong mau (0,662 g,
95%).

Pidu ché 2-flo-4-metyl-6-((trimetylsilyl)ethynyl)anilin

Dung dich cia 2-flo-6-iodo-4-metylanilin (8,66 g, 34,5 mmol), Bis(triphenyl-
phosphin)paladi(II) diclorua (1,21 'g, 1,72 mmol), ddng iotdua (0,33 g, 1,72 mmol)
va trietylamin (19,4 mL, 138 mmol) trong THF (98 mL) dugc loc véi khi N> trong
5 phut, sau d6 trimetylsylilaxetylen (7,64 mL, 55,19 mmol) dugc thém vao va dung
dich thu dugc dugc khudy & nhiét do phong qua dém. Hon hop phéan tmg dugc pha
loang véi CH2Cly, duge rira voi nude/NHs (dang nude 30%) sau d6 nude. Lop hitu
co duge lam kho (MgSOa), chét rin dugc loai bod béng cach loc va dung moi hoa
tan cua phén loc dugc loai bd duéi ap sudt giam. Budc tinh ché duogc tién hanh
bang sdc ky nhanh silic (15-35 pm, heptan/EtOAc tir 100/0 dén 95/5). Céac phan
doan tinh khiét duoc thu gom va dung moi hoa tan dugc cho bay hoi dé thu dugc 2-
flo-4-metyl-6-((trimetylsilyl)ethynyl)anilin (7,47 g, 94%).
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Piéu ché 7-flo-5-metyl-1H-indol

Dung dich cta 2-flo-4-metyl-6-((trimetylsilyl)ethynyl)anilin (5,77 g, 24,76
mmol) va kali #-butoxit (8,34 g, 74,29 mmol) trong NMP (100 mL) dugc khudy va
duge 1am néng owr 80°C trong 2 gid. Hon hop phan ung dugc lam lanh dén nhiét
dd phong, sau d6 duge rét vao dd/nude va duge chiét xuit véi EtOAc, 16p hitu co
dugc tach riéng, dugce ria hai 13n vé6i nude va nude mudi, dugc 1am khé (MgSOs),
chét rén duoc loai bod bing cach loc va dung moi hoa tan cua phén loc dugc loai bo
duéi 4p suét giam. Buéc tinh ché duge tién hanh bing sic ky nhanh trén silic gel
(heptan/EtOAc tir 95/5 dén 85/15). Céc phan doan tinh khiét dugc thu gom va dung
moi hoa tan dugc cho bay hoi dé thu duge 7-flo-5-metyl-1H-indol (2,70 g, 73%)
ma két tinh khi nglng lai.

Pidu ché 7-flo-5-metyl-1-tosyl-1H-indol

NaH (60% phén tan trong dau khoéng) (0,87 g, 21,72 mmol) dugc thém timg
phén vao dung dich cta 7-flo-5-metyl-1H-indol (2,7 g, 18,1 mmol) trong DMF (30
mL) & 0°C dugc loc v6i dong chdy Na, va sau do hdn hop dugc khudy trong 30
phut & 0°C. Tosyl clorua (3,62 g, 19,01 mmol) dugc thém vao ting phén & 0°C sau
d6 hdn hop phan Gng dugc khudy trong 2 gitr & nhiét ¢ phong. Hon hop phan tng
duoc rét vao nude da (90 mL) sau d6 hdn hop duge khudy trong 10 phut. EtOAc
dugc thém vao va 16p hitu co duge chiét xuét, duogc lam kho b'?mg MgSOsq, chét rin
dugc loai bé bing cach loc va dung mdi hoa tan cua phén loc dugc loai bo duéi ap
suét giam dé thu dugc 7-flo-5-metyl-1-tosyl-1H-indol (5,08g, 92%).

Pidu ché 3-brom-7-flo-5-metyl-1-tosyl-1H-indol

N-bromsuxinimit (2,27 g, 12,75 mmol) dugc thém vao dung dich cta 7-flo-5-
metyl-1-tosyl-1H-indol (4,07 g, 12,75 mmol) trong CH2Cl> (66 mL) & nhiét do
phong. Hdn hop phan tmg dugc khudy & nhiét o phong trong 18 giv. Hon hop
duoc xtt 1y v6i NaHCOs3 béo hoa chira nudc va hdn hop duge khudy trong 5 phut.
Lép hitu co duge tach riéng, duge lam kho bang MgSOs, chét rin duoc loai bd
bang cach loc va dung moi hoa tan cua phén loc dugc loai bé dudi ap suét giam.
Budc tinh ché duge tién hanh bing sic ky nhanh silic (heptan/EtOAc tir 95/5 dén
80/20). Céac phan doan tinh khiét dugc thu gom va dung mdi hoa tan dugc cho bay
hoi. Phan cidn dugc két tinh tir EtOH, dugc loc bé va dugc lam khd trong chén
khong dé thu dugc 3-brom-7-flo-5-metyl-1-tosyl-1H-indol (3,30g, 68%) 1a bt mau
be nhat.
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Pidu ché 7-flo-5-metyl-3-(4.4.5.5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1-tosyl-1H-
indol (C2)

Hon hop ciia 3-brom-7-flo-5-metyl-1-tosyl-1H-indol (0,7 g, 1,83 mmol),
Bis(pinacolato)diboron (0,7 g, 2,75 mmol), diclo[1,1'-bis(diphenylphosphino)-
feroxen]paladi(Il) :CH>Cl; (0,075 g, 0,092 mmol) va kali axetat (0,54 g, 5,49 mmol)
trong DME (16 mL) dugc loc v6i dong chay N, trong 5 phit va sau d6 dugc khudy
va duoc 1am néng & 100°C trong 18 gio. EtOAc (40 mL) va nudce mubi (10 mL)
dugc thém vao, hdn hgp phan tng dugc loc qua bang ngin cua Xelit, phan loc
duoc rira v6i nude mudi, duge 1am kho (MgSO4) va duge cho bay hoi dén khi khé
thu dugc 7-flo-5-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-
indol (C2), 1,27 g, 96%. Sir dung ma khéng tinh ché trong budc tiép theo.

Téng hop  N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1H-indol-3-yl)pyrimidin-4-yl)-
amino)xyclohexyl)pyrolidin-1-carboxamit (20)

F

O Yo 0 0
c2+ D A\
(+-) Pd(dppt)Clz Dung dich NaOMe

Iz

DME,K,CO; 2M, 30% trong MeOH, F
vi séng 100°C e (+) MeOH, RT, 30 (*+h
30 phut phut

Buéc 1. Diéu ché N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-3-yl)-
pyrimidin-4-yl)amino)xyclohexyl)pyrolidin-1-carboxamit. Dung dich cia C2 (1,27
g, 1,77 mmol), D (0,43 g, 1,27 mmol), KoCOs 2M, 2,54 mL, 5,07 mmol) trong
DME (16 mL) dugc loc v6i khi N» trong 5 phit, sau d6 diclo[1,1'-bis(diphenyl-
phosphino)feroxen]paladi II, phtc hop véi CH2Clz (0,1 g, 0,13 mmol) duge thém
vao. Dung dich dugc 1am nong dén 100°C trong 10 vi séng trong 20 phit. Hon hop
duoc rét vao nuéc va CH2Cly, 16p hitu co duge tich ri€ng véi hdn hop cét ky nuée
va dugc cho bay hoi dén khi kho. Bude tinh ché dugce tién hanh bang sdc ky nhanh
silic (CH2Cl,/MeOH/NH4OH, tir 100/0/0 dén 97/3/0,1). C4c phén doan tinh khiét
duoc thu gom va dung moi hoa tan dugc cho bay hoi dé thu dugc N-((cis)-3-
((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-3-yl)pyrimidin-4-yl)amino)-
xyclohexyl)pyrolidin-1-carboxamit, 12 bot mau be (0,14g, 18%).

Budc 2. Dung dich cta N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-
3-yl)pyrimidin-4-yl)amino)xyclohexyl)pyrolidin-1-carboxamit (0,14 g, 0,23 mmol)
va natri metoxit (dung dich 30 wt% trong MeOH) (0,13 mL, 0,69 mmol) trong
MeOH (2,8 mL) duogc khuay & nhiét d6 phong trong 30 phut Nudc va EtOAc dugc
thém vao. Lép hitu co dugc chiét xuét, dugc 1am kho bing MgSOs, duge loc va
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dugce cho bay hoi dé thu duoc 0,1 g san phém tho. Budc tinh ché dugc thuc hién
béng LC didu ché (Pha cb dinh: silic trdn hinh cdu Spm 150 x 30,0mm, Pha di dong:
gradien tr 0,2% NH4OH, 98% CH:Cl, 2% CH3;OH dén 0,8% NH4OH, 92%
CH,Clz, 8% MeOH). Céc phan doan tinh khiét dugce thu gom va duge cho bay hoi
8 thu dugc 0,025 g. Phin cin dugc dong kho véi axetonitril/nuée 2/8 qua dém dé
thu duoc 20 12 bot mau trang (0,023 g, 22%).

Quy trinh thong thudng hudng téi tdng hop N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1H-
indol-3-y)pyrimidin-4-yl)amino)xyclohexyl) amit.

— > NN

F F
H H ' H
AT M Ay AT
. U Boc ' —_— N\ |N U HCI
NS .
DIPEA, THF, e HCI 4M trong dioxan, T

Cl EtOH, 70°C, cl
16 h, 83% (+1)

RT, 3h, 9% cl
[2927-71-1] [849616-22-4] (+-)

(+-)

%F\WHUNTH& \Q\/zf"‘ D‘Ng],Het

\S
Axit cab'orxy]ic di vc‘)glg \r C2 N
EDCI,HOBT, DCM, MeTHF, cl ' ! ;
RT, 16h, 65-85% Het = dj vong Pd(ddpf)CL, DME, FooTs Het=divong
(+-) K5CO; 2M, : &)

vi séng, 100°C,
30 phut, 30-70 %

\
N N7]/Het
- . N 0
KOH, EtOH N = di vone
' H Het = di vong
RT, 5h, 25-74% F +-)

Pidu ché tert-butyl  ((cis)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)-
carbamat.

Dung dich cta 2,4-diclo-5-flo-pyrimidin (2,14 g, 12,83 mmol), zers-butyl
((cis)-3-aminoxyclohexyl)carbamat (3,3 g, 15,4 mmol), diisopropyetylamin (13,3
mL, 76,99 mmol) trong EtOH (21 mL) va THF (21 mL) dugc khudy & 70°C trong
16 gio. Hon hgp phan tng dugc cho bay hoi, phén cin duge 14y trong nuéc, duge
chiét xuét hai 1an v6i EtOAc. Cac 16p hitu co d3 lién két dugc rira voi nuée, dugc
lam kho béng MgSO0s, duge loc va duge cho bay hoi. Phén cin duoc két tinh tir
DIPE, dugc loc bd va duge lam kho trong chan khong & 60°C thu duge tert-butyl
((cis)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)carbamat 1a bdt mau trang,
3,67 g, 83%.

Piédu ché (cis)-N'-(2-clo-5-flopyrimidin-4-yl)xyclohexan-1,3-diamin hydroclorua
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Dung dich cua tert-butyl ((cis)-3-((2-clo-5-flopyrimidin-4-
yl)amino)xyclohexyl)carbamat (3,67 g, 10,64 mmol) trong HCl (4M trong 1,4-
dioxan, 58,5 mL, 234,15 mmol) dugc khudy & nhiét do phong trong 3 gid. Dung
dich dugc cb diac duéi ap suét giam & 50°C dé thu dugc chét rin mau tring (cis)-
N-(2-clo-5-flopyrimidin-4-yl)xyclohexan-1,3-diamin hydroclorua, 3,3 g, 99%.

Pidu ché N-((cis)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)picolinamit

X
Ho |l
N

(+-)

Hon hop cla (cis)-N'-(2-clo-5-flopyrimidin-4-yl)xyclohexan-1,3-diamin
hydroclorua (0,7 g, 2,05 mmol), axit picolinic (0,30 g, 2,46 mmol), 1-(3-dimetyl-
aminopropyl)-3-etyl carbodiimit hydroclorua (0,47 g, 2,46 mmol), 1-hydroxy-
benzotriazol hydrat (0,38 g, 2,46 mmol), va diisopropyletylamin (1,41 mL,
8,20 mmol) trong THF (6 mL) va CH>Clz (6 mL) dugc khudy & nhiét d6 phong qua
dém. Nudc duge thém vao, hdn hop dugc chiét xuit véi CHyCl, 16p hitu co dugce
tach riéng v6i hdn hop cat ky nude va duge cho bay hoi dén khi khd. Phan cin
duoc két tinh tir DIPE, dugc phan 14p bang cach loc va duge lam khd trong chén
khong & 50°C thu dugc N-((cis)-3-((2-clo-5-flopyrimidin-4-
yl)amino)xyclohexyl)picolinamit 1a bot mau tring, 0,508 g, 71%.

T Ho N
A “m*( |
NYN (o)

Cl
(+-)

N-((cis)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)-5-metylthiazol-4-
carboxamit dugc didu ché theo phuong phéap didu ché N-((cis)-3-((2-clo-5-
flopyrimidin-4-yl)amino)xyclohexyl)picolinamit, bat diu tir (cis)-N'-(2-clo-5-
flopyrimidin-4-yl)xyclohexan-1,3-diamin  hydroclorua va axit 5-metyl-4-
thiazolcarboxylic.
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Fo HoONy
%Y“U”w)\(
N~ _N (@]
\r

Cl

(+5)

N-((cis)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)-5-metyloxazol-4-
carboxamit dugc didu ché theo phwong phap didu ché N-((cis)-3-((2-clo-5-
flopyrimidin-4-yl)amino)xyclohexyl)picolinamit, bit dau tr (cis)-N'-(2-clo-5-
flopyrimidin-4-yl)xyclohexan-1,3-diamin hydroclorua va 5-metyl-1,3-oxazol-4-axit
carboxylic.

F N
@HUH@/Q

Cl

P4

(+F-)

N-((cis)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-
imidazol-5-carboxamit dugc didu ché theo phuong phap didu ché N-((cis)-3-((2-
clo-5-flopyrimidin-4-yl)amino)xyclohexyl)picolinamit, bat dau tir (cis)-N'-(2-clo-
5-flopyrimidin-4-yl)xyclohexan-1,3-diamin hydroclorua va 1-metyl-1H-imidazol-

5-axit carboxylic.
" H N=
@)
AT
Nﬁ/N @)

Cl (+-)

N-((cis)-3-((2-clo-5-flopyrimidin-4-yl)amino)xyclohexyl)-2,5-dimetyloxazol-
4-carboxamit dugc didu ché theo phwong phép didu ché N-((cis)-3-((2-clo-5-
flopyrimidin-4-yl)amino)xyclohexyl)picolinamit, bt ddu tir (cis)-N'-(2-clo-5-
flopyrimidin-4-yl)xyclohexan-1,3-diamin hydroclorua va 2,5-dimetyl-1,3-oxazol-4-
axit carboxylic.
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Pidu ché N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-3-yl)pyrimidin-4-
vl)amino)xyclohexyl)picolinamit (21)

F
Fﬁﬁﬂ
O
N
H
F

(+1)

Budc 1. Dung dich cia C2 (1,03 g, 1,2 mmol), N-((cis)-3-((2-clo-5-
flopyrimidin-4-yl)amino)xyclohexyl)picolinamit (0,23 g, 0,67 mmol) va K2COs (2
M, 1,33 mL, 2,67 mmol) trong DME (15 mL) dugc loc v6i khi N2 trong 5 phit va
sau d6 diclo[1,1'-bis(diphenylphosphino)feroxen]paladi II phirc hop v6i CHa2Cly
(0,055 g, 0,067 mmol) dugc thém vao. Hdn hop thu dugc duge khudy va dugc 1am
néng & 100°C trong 10 vi séng trong 30 phut. Hon hop dugc rét vao nude va
CHaCl, 16p hitu co dugc tach riéng véi hdn hop cat ky nude va duge cho bay hoi
dén khi khd. Buéc tinh ché duge tién hanh bing sic ky nhanh trén silic gel
(CH2Cl2/CH30H tur 100/0 dén 98/2). Céc phan doan tinh khiét dwgc thu gom va
duge cho bay hoi dé thu duge N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-
3-yl)pyrimidin-4-yl)amino)xyclohexyl)picolinamit. |

Budce 2. Dung dich cua N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-
3-yl)pyrimidin-4-yl)amino)xyclohexyl)picolinamit (0,3 g, 0,49 mmol) va Kkali
hydroxit (0,14 g, 2,43 mmol) trong etanol (7 mL) dugc khudy & nhiét do phong
trong 5 gio. Nudc dugce thém vao, hén hop duoc chiét xuét véi CH2Cla, 16p hitu co
duoc tach riéng, dugc rira voi nude sau d6 véi nude mudi, duge 1am khé (MgSO0s)
va dugc cho bay hoi dén khi kho. Tinh ché dugc thyc hién bing LC diéu ché (pha
¢b dinh: silic, pha di dong: 99% CH>Cl, 1% CH;OH). Céc phan doan tinh khiét
duoc thu gom va duge cho bay hoi dé thu dugc 0,08 g, 35%. Phan tho dugc két
tinh tir diisopropylet, dugc phéan 14p bing cach loc va dugc lam kho trong chén
khong & 70°C dé thu duoc 21 13 bot mau tr:fmg, 0,058 g, 26%.
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Quy trinh thong thudng hudng tdi tdng hop N-((cis)-3-((5-xyano-3-flo-6-(7-flo-5-
metyl-1H-indol-3-yD)pyridin-2-yl)amino)xyclohexyl) amit

F F
H
cl H
2N HoN Nogoc 2 N N Boc 2 N N
ne YN T U ey T e Y ’
cl DIPEA, Me-THF HCI 4M trong dioxan, al
EtOH, 70°C, ¢l RT, 3h, 99%
[849616-22-4] 16 h, 83% (+1) (+-)
(+/') F
=K
F
H H NC—\\ l/ OH
N N.__Het N N
z Het
] il r
N 0 - A\ o]
NC ez
Axit caborxylic di vong Ci : N
EDCI,HOBT, DCM, MeTHF, Het = di vong Pd(ddpf)Cl,, DME, F Ts Het = di vong
RT, 16h, 65-85% &) K;CO; 2M, (+-)
vi séng, 100°C,
F 30 phit, 30-70 %
=K
/ H
NC—N\,
ROt
- . N 0
KOH, EtOH N Het = dj vong
rt, 5h, 25-74% E (+5)

Diéu ché tert-butyl ((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)-
xyclohexyl)carbamat

Dung dich cua 2,6-diclo-5-flo-3-pyridincarbonitril (0,45 g, 2,33 mmol), ert-
butyl-3-aminoxyclohexylcarbamat (0,6 g, 2,8 mmol), N,N-diisopropyletylamin
(2,41 mL, 14 mmol) trong etanol (5 mL) va Me-THF (5 mL) duogc khudy va duoc
hdi lwu & 80°C trong 5 gio. Hon hop phén tmg dugc cd dic dudi ap sudt giam.
Phan cin dugc ldy trong nuée, va duge chiét xuét hai 14n vé6i EtOAc. Cac 16p hitu
co da lién két dugc rira véi nude, dugce lam khod bing MgSOs, duge loc va duge
cho bay hoi. Phin cin duge két tinh tir DIPE, dugc loc bo va duge 1am khé trong
chan khong & 60°C thu dugc fert-butyl ((cis)-3-((6-clo-5-xyano-3-flopyridin-2-
yl)amino)xyclohexyl)carbamat 1a bot mau tring, 0,718 g, 83%.

Pidu ché 6-(((cis)-3-aminoxyclohexyl)amino)-2-clo-5-flonicotinonitril hydroclorua

Dung dich cua fert-butyl ((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)-
xyclohexyl)carbamat (3,92 g, 10,63 mmol) trong HCI (4 M trong dioxan, 58,5 mL,
233,82 mmol) dugc khudy & nhiét do phong trong 3 gio. Dung dich dugc cd ddc
dué6i ap sudt giam dé thu duoc chit rin mau tring ma dugc 1am kho dudi ap suét
giam ¢ 50 °C thu duoc 6-(((cis)-3-aminoxyclohexyl)amino)-2-clo-5-flo-
nicotinonitril hydroclorua 1a bot mau be, 3,39 g, 99%.
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Céac chét trung gian sau duoc didu ché theo phuong phap diéu ché N-((cis)-3-((2-
clo-5-flopyrimidin-4-yl)amino)xyclohexyl)picolinamit

F X
N o
=z l \O/ N/
N (0]
NC N
Cl

(+-)

N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)xyclohexyl)picolinamit
duwoc didu ché theo phuong phap didu ché N-((cis)-3-((2-clo-5-flopyrimidin-
4-yl)amino)xyclohexyl)picolinamit, ~ bt  ddu  tr  6-(((cis)-3-amino-
xyclohexyl)amino)-2-clo-5-flonicotinonitril hydroclorua va axit 2-picolinic.

F H H N\
AN N\ﬂ/[s>_
g
NG x_N 0
Cl
(+-)

N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)xyclohexyl)-2-metyl-
thiazol-5-carboxamit dugc diéu ché theo phuong phap diéu ché N-((cis)-3-((2-clo-
5-flopyrimidin-4-yl)amino)xyclohexyl)picolinamit, b4t dau tir 6-(((cis)-3-amino-
xyclohexyl)amino)-2-clo-5-flonicotinonitril  hydroclorua va axit 2-metyl-5-
thiazolcarboxylic.

" H Ho ] O>
/| NUN N/ :
NC ~_N (0]
Cl
(+/-)

N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)xyclohexyl)-5-metyl-
oxazol-4-carboxamit dugc didu ché theo phuong phap didu ché N-((cis)-3-((2-clo-
5-flopyrimidin-4-yl)amino)xyclohexyl)picolinamit, bat ddu tir 6-(((cis)-3-amino-
xyclohexyl)amino)-2-clo-5-flonicotinonitril hydroclorua va axit 5-metyl-1,3-
oxazol-4-carboxylic.

F N
H HoS
/lNUN S
NC\N (0]
Cl

(+)
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N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)xyclohexyl)thiazol-5-
carboxamit dwgc didu ché theo phuong phép didu ché N-((cis)-3-((2-clo-5-
flopyrimidin-4-yl)amino)xyclohexyl)picolinamit, bt diu tir 6-(((cis)-3-amino-
xyclohexyl)amino)-2-clo-5-flonicotinonitril hydroclorua va axit 5-thiazolcarboxylic.

N-((cis)-3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)xyclohexyl)-2,5-dimetyl-
oxazol-4-carboxamit dugce didu ché theo phwong phép didu ché N-((cis)-3-((2-clo-
5-ﬂopyrimidin—4-yl)amino)xyclohexyl)picolinamit, bit ddu tr  6-(((cis)-3-
aminoxyclohexyl)amino)-2-clo-5-flonicotinonitril hydroclorua va axit 2,5-dimetyl-
1,3-oxazol-4-carboxylic.

DPidu  ché  N-((cis)-3-((5-xyano-3-flo-6-(7-flo-5-metyl-1-tosyl-1H-indol-3-yl)-
pyridin-2-yl)amino)xyclohexyl)picolinamit

F

NC 7 N NH
=N %
3 < >"’”N” 7\
. aly

(+1)

N-((cis)-3-((5-xyano-3-flo-6-(7-flo-5-metyl-1-tosyl-1H-indol-3-yl)pyridin-2-
yl)amino)xyclohexyl)picolinamit dugc diéu ché str dung phuong phap tuwong tu
phuong phép didu ché N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-3-y1)-
pyrimidin-4-yl)amino)xyclohexyl)picolinamit thu dugc hop chét & tiéu dé, 0,630 g,
92%.
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Pidu  ché  N-((cis)-3-((5-xyano-3-flo-6-(7-flo-5-metyl-1H-indol-3-yl)pyridin-2-
vl)amino)xyclohexyl)picolinamit (22)

F

NC / \ NH
_N <

\ O"‘"N” 7\
(+1)

Hop chét & tidu dé dugc didu ché sir dung phuong phép twong tw phuong phép
diéu ché N-((cis)-3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1 H-indol-3-yl)pyrimidin-4-y1)-
amino)xyclohexyl)picolinamit(21) 0,068 g, 43%

Pidu ché 23

F (+1-)

Trong dng dugc bit kin, hdn hop cta N-((cis)-3-((5-xyano-6-(5,7-diflo-1-
tosyl-1H-indol-3-yl)-3-flopyridin-2-yl)amino)xyclohexyl)pyrolidin-1-carboxamit
(200 mg, 314 pmol) va hydrido(axit dimetylphosphinic-kP)[hydro bis(dimetyl-
phosphinito-kP)]platin(I1)[173416-05-2] (27 mg, 62,8 umol) trong THF (10 mL) va
H,0 (2 mL) dugc khudy & 95 °C trong 3 h, sau d6 & rt trong 18 h. Hon hop phan
tmg dugc 1am néng & 95 °C trong 3 h. Nudc, nude mubi va EtOAc duoc thém vao
hdn hop phan ung, 16p nude duge chiét xult v6i EtOAc (hai 1an). Céc 16p hitu co
d3 lién két dugc 1am khd bing MgS0s, dugc loc va duge cho bay hoi trong chdn
khong. Phin thd dugc tinh ché bing LC silic didu ché (gradien pha di dong: tir
CH:Clo/CH30H/ agNH; 100/0/0 dén 90/10/1) dé thu duge 156 mg cta 2-(5,7-diflo-
1-tosyl-1H-indol-3-yl)-5-flo-6-(((cis)-3-(pyrolidin-1-
carboxamido)xyclohexyl)amino)nicotinamit (76%).

Budc 2. Trong bng duoc bit kin, NaOH (3 N chira nuée, 0,397 mL, 1,19
mmol) dugc thém vao hén hop cia 2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flo-6-
(((cis)-3-(pyrolidin-1-carboxamido)xyclohexyl)amino)nicotinamit (156 mg, 0,238
mmol) trong MeOH (3 mL) & rt. Hon hop dugc khudy & rt trong 1 ngay. Nudc,
nuée mudi va EtOAc duge thém vao hdn hop phan tmg. Lép nude duoc chiét xuét
v6i EtOAc (hai 13n). Céc 16p hitu co da lién két duge lam kho bang MgSOs, duge
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loc va dugc cho bay hoi trong chdn khéng. Et20 dugce thém vao phin cin, chit ran
duoc loc va duoc xir Iy bang EtOAc va NaHCOs. Lép hitu co duge ria voi
NaHCOs (hai 14n), dugc 1am kho bang MgSOs, dugc loc va duge cho bay hoi trong
chdn khong. Axeton dugc thém vao phén cin va dung moi hoa tan dugce cho bay
hoi trong chdn khéng, sau d6 duge 1am kho trong chan khong cao (36 h ¢ 50 °C) dé
thu dwoc 82 mg cta 23 1a chit rin mau tring nhat (69%).

DPiéu ché 24
F
H
—N N—N
HNI/\N/ / — N @\\\“H N
F )& D
O

F (+-)

Bu6e 1. Hon hop cua 2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flo-6-(((cis)-3-
(pyrolidin-1-carboxamido)xyclohexyl)amino)nicotinamit (71 mg, 0,108 mmol)
trong DMFDMA (2,8 mL) dugc khudy & 105 °C trong 2 h. Hon hgp phan g
dugc cho bay hoi dén khi kho. Vat liéu thd duogc pha loang trong AcOH (2,8 mL)
va hydrazin monohydrat (37 pL, 0,759 mmol) dugc thém vao. Hén hop dugce lam
néng ¢ 100 °C trong 1 h. Hdn hop phan tng duge cho bay hoi dén khi kho. Phan
cin dugce tinh ché bing LC silic diéu ché (gradien pha di dong: tir DCM/MeOH/aq
NH; 100/0/0 dén 95/5/0,5) dé thu dugc 41 mg cia N-((cis)-3-((6-(5,7-diflo-1-tosyl-
1 H-indol-3-yl)-3-flo-5-(1H-1,2,4-triazol-3-yl)pyridin-2-
yl)amino)xyclohexyl)pyrolidin-1-carboxamit 1a chét rén mau tring (56%).

Budc 2. Trong 6ng dugc bit kin, KOH (13 mg; 236 pmol) dugc thém vao hén
hop cua N-((cis)-3-((6-(5,7-diflo-1-tosyl-1 H-indol-3-yl)-3-flo-5-(1H-1,2,4-triazol-
3-yl)pyridin-2-yl)amino)xyclohexyl)pyrolidin-1-carboxamit (16 mg, 23,6 pumol)
trong EtOH (1 mL) & rt. Hdn hop dugc khudy & rt trong 5 h. Nudc, nude mudi,
NaHCO; (chita nuée, bdo hoa) va EtOAc dugc thém vao hdn hop phan tng, 16p
nuée duge chibt xut véi EtOAc (hai 14n). Céc 16p hitu co da lién két duoc lam khd
bang MgSOs, duge loc va duge cho bay hoi trong chdn khong. Phan cin dugc tinh
ché bing LC silic didu ché (gradien pha di dong: tir DCM/MeOH/aq NHs 100/0/0
dén 95/5/0,5) dé thu dugc 7 mg of 24 (57%).
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Tong hop 25
NC
0 Q\S) CN CN
o\
R 4 S G
N-N t-BuOK N\N\ t-BuOK, Mel N~N
\ DME/MeOH : 18-crao-6 \
CAS [27258-32-8] CAS [36635-61-7]  -50°C, 30 phut, THF, RT, 16h
Sau d6 80°C, 1h, 48 % 78 %
o) N NH2 o) NH, F H
|/o A 0 ¢ P \N
BrCH,CO,E, Zn, N=N_ " NaBH;CN, AcOH NN 8f;%ff2671'02'1] NC
MeSOzH, THF MeOH, RT, 36 h eon. THE cl N=N
RT, 1H, 83% 70% 70°C. 17h. 79%
—
o OH
1) Chét trung gian F, LIOH.H,0, THF/H,0 3:1
Pd(dppf)Cl,, DME,

‘N 80°C, 16h
K,CO3 2M, pw, 100 °C, |
30 phat, 30-70%

(+/-) 25

Pidu ché 2-(1-metyl-1H-pyrazol-3-yl)axetonitril

Dung dich cia tosylmetyl isoxyanit (17,8 g, 91,2 mmol) trong DME (110 mL)
dusi N duge thém vao huyén phi ctia #-BuOK (19,5 g, 174 mmol) trong MeOH
(110 mL) ting giot & -50 °C. Dung dich clia 1-metyl-1H-pyrazol-3-carboxaldehyt
(9,57 g, 86,9 mmol) trong DME (110 mL) dugc thém vao timg giot va hdn hop
phan tng dugc khudy & -50 °C trong 30 phut. Sau d6 MeOH (110 mL) dugc thém
vio va hdn hop phan tmg dugc 1am néng dén 80 °C trong 1 h. Hon hop duoc 1am
lanh dn rt va dung mdi hoa tan duge cho bay hoi. Nudc va AcOH (khoang 10 mL)
dugc thém vao dén khi pH = 5-6. CH2Cl duge thém vao va cic 16p dugc téch riéng.
Lép hitu co dugce rira v6i nuée, duge 1am kho bang MgSO4, duoc loc va dugce cho
bay hoi trong chdn khong. Budc tinh ché dugc thuc hién bing sic ky silic didu ché
(gradien pha di dong: tir heptan/EtOAc 80/20 dén 40/60) dé thu duoc 2-(1-metyl-
1 H-pyrazol-3-yl)axetonitril dau khéng mau.

Pidu ché 2-metyl-2-(1-metyl-1H-pyrazol-3-yl)propanenitril

+~-BuOK (14,5 g, 130 mmol) dugc thém ting phin vao dung dich cua 2-(1-
metyl-1H-pyrazol-3-yl) 18-crao-6 (6,28 g, 51,8 mmol) trong THF (200 mL) 6 0 °C.
Hon hop duge khudy & 0 °C trong 15 phut truge khi thém tir tir CHsI (9,7 mL, 156
mmol). H3n hop duge khudy & 0 °C trong 15 phit, sau d6 & rt trong 16 h. Hén hop
phéan tng duogc lam dirng v6i chira nuée NH4Cl va duoc chlet xuét v6i EtOAc (hai
l4n). Cac 16p hitu co da lién két duoc ria v6i nude mudi, dugc lam khd bang
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MgSOs, dugce loc va duge cho bay hoi trong chan khong. Budc tinh ché dugc thuc
hién bing LC silic didu ché (gradien pha di dong: tir heptan/EtOAc 80/20 dén
0/100) dé thu dugc 2-metyl-2-(1-metyl-1H-pyrazol-3-yl)propanenitril 1a dau khong
mau, 6 g, 78%.

Pidu ché 3-amino-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pent-2-enoat

Huyén phil ciia k&m hoat héa (10,5 g, 161 mmol) va axit metansulfonic (800
pL, 12,3 mmol) trong THF (65 mL) dugc lam néng & budc héi luu trong 15 phut
sau d6 2-metyl-2-(1-metyl-1H-pyrazol-3-yl)propanenitril (4,8 g, 32,2 mmol) trong
THF (15 mL) dugc thém vao. Sau d6 etylbromaxetat (10,7 mL, 96,7 mmol) trong
THF (50 mL) dugc thém vao timg giot trong 45 phut. Hn hop duge khudy & buéc
hdi luu trong 1 h sau d6 dugc 1am lanh dén rt sau d6 duge xtt ly véi NaHCOs (chira
nudc, bio hoa) duoc loc qua bang xelit va dugc rira vdi EtOAc. Céc 16p duoc tach
riéng. Lép hitu co duge rira véi nude mubi, dugce lam kho b%mg MgSO0s4, dugc loc
va duoc cb dic trong chén khéng. Bube tinh ché dugc thuc hién bang LC silic diéu
ché (gradien pha di dong: tir heptan/EtOAc 80/20 dén 50/50) dé thu dugc etyl 3-
amino-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pent-2-enoat 1a dau khong mau.

Pidu ché 3-amino-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoat

Natri xyanoborohydrit (1,86 g, 29,6 mmol) dugc thém vao dung dich cua etyl
3-amino-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pent-2-enoat (2,94 g, 12,4 mmol)
trong metanol (80 mL) va axit axetic (15 mL). Hon hgp thu duge dugce khudy & rt
trong 56 h. Hon hop duge lam ding bang cach thém nudc va dung modi hoa tan
duoc cd dic trong chdn khéng. Hon hop thu duge duge bazo hoa bang cach thém
dung dich ctia NaOH (1N) dén khi pH=10-14, sau d6 dugc chiét xuét véi CH2Cl.
Cac 16p hitu co da lién két dugc rira v6i nude mudi, dugc 1am kho béng MgSOs,
duoc loc va dugce ¢d dic trong chdn khéong. Bude tinh ché dugc thuc hién bang LC
silic didu ché (gradien pha di dong: tir CH>ClyMeOH: 100/0 dén 90/10) dé thu
duoc etyl 3-amino-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoat 1a dau khong
mau 2,09 g, 70%.

Pidu ché  3-((6-clo-5-xyano-3-flopyridin-2-yl)amino)-4-metyl-4-(1-metyl-1H-
pyrazol-3-yl)pentanoat

Dung dich cua 2,6-diclo-5-flo-3-pyridincarbonitril (0,33 g, 1,74 mmol), etyl
3-amino-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoat (0,5 g, 2,09 mmol),
N, N-diisopropyletylamin (1,8 mL, 10,45 mmol) trong MeOH (5 mL) va THF (5
mL) dugc khudy va duge 1am néng & 70°C trong 17 gio. Hdn hop phéan tmg dugc
cd dic dudi ap sudt giam, phan cin duge 14y trong nudc, duge chiét xult hai 1an
véi EtOAc. Céac 16p hitu co da lién két dugc rira véi nuée, duoc lam kho béng
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MgSOs4, dugc loc va duge cho bay hoi. Budc tinh ché dugc tién hanh bang sic ky
nhanh trén silic gel (heptan/EtOAc tir 85/15 dén 70/30). Céc phin doan tinh khiét
duoc thu gom va dung méi hoa tan duge cho bay hoi dé thu duoc etyl 3-((6-clo-5-
xyano-3-flopyridin-2-yl)amino)-4-metyl-4-(1-metyl- 1 H-pyrazol-3-yl)pentanoat
nhu dau khéng mau, 0,544 g, 79%. |

Pidu ché etyl 3-((5-xyano-3-flo-6-(7-flo-5-metyl-1H-indol-3-yl)pyridin-2-yl)-
amino)-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoat

Dung dich cua F (0,79 g, 1,01 mmol), etyl 3-((6-clo-5-xyano-3-flopyridin-2-
yl)amino)-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoat (0,21 g, 0,56 mmol) va
K>CO; (1,12 mL, 2,23 mmol) trong DME (12 mL) dugc loc véi khi N> trong 5 phut
va sau d6 Pd(dppf)Cl» (0,046 g, 0,056 mmol) dugc thém vao. Hdn hop thu dugc
duoc khudy va dugc 1am néng & 100 °C trong 10 vi séng trong 30 phut. Hén hop
duoc 16t vao nude va CHaCly, 16p hitu co dugce tach riéng véi hdn hop cét ky nude
va duge cho bay hoi dén khi kho. Budc tinh ché dugc tién hanh bang sic ky nhanh
trén silic gel (CH2Cl2/MeOH tur 100/0 dén 98/2). Cac phan doan tinh khiét dugc thu
gom va dugc cho bay hoi dé thu dugc etyl 3-((5-xyano-3-flo-6-(7-flo-5-metyl-1H-
indol-3-yl)pyridin-2-yl)amino)-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoat ~ 1a
dau khéng mau, 0,363 g, 55%.

Pidu ché 3-((5-xyano-3-flo-6-(7-flo-5-metyl-1H-indol-3-yl)pyridin-2-yl)amino)-4-
metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoic axit (25)

LiOH.H20 (0,12 g, 2,75 mmol) dugc thém vao dung dich cua etyl 3-((5-
xyano-3-flo-6-(7-flo-5-metyl-1H-indol-3-yl)pyridin-2-yl)amino)-4-metyl-4-(1-
metyl-1H-pyrazol-3-yl)pentanoat (0,363 g, 0,55 mmol) trong hdn hop cua
THF/Nuéc (3/1, 12 mL). Dung dich thu dugc dugc khudy va dugc 1am néng &
60 °C trong 24 git. LIOH.H20 (0,12 g, 2,75 mmol) dugc thém vao va dung dich
thu duge duge 1am néng dén 60 °C trong 18 gid. Dung dich dugc 1am lanh dén
nhiét o phong. Nudc dugce thém vao, 16p nude duge axit hoa dén khi pH=2 v&i 3N
chira nude HCI. Lép hitu co duge chiét xuét v6i EtOAc, dugc tach riéng, duge lam
kho béng MgSOs, chét rén dugc loai bd bﬁng cach loc va dung mdi hoa tan cua
ph?m loc dugc loai bo dudi ap suit giam. Budc tinh ché dugc thuc hién bang sic ky
silic diéu ché (pha di dong: 96% CHCly, 4% MeOH). Céc phan doan tinh khiét
duoc thu gom va dugce cho bay hoi dé thu duoc 25, 0,012 g, 4,6%.
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Tbng hop 164

_{ y ON-oH
1) Pd(dppf)Cl,, DME, N N
K,CO3 2M, pw, 100°C, NN
30 phit, 44 %
C2 + J _ \
2) KOH, EtOH N
80°C, 40 phit H

F
(+F-)

Dung dich cua C2 (1,13 g, 1,58 mmol), J (0,41 g, 1,32 mmol) va K2CO3 2 M
chtta nuée, 2,63 mL, 5,26 mmol) trong DME (14 mL) dugc loc v6i dong chay N
trong 5 phtt va sau d6 diclo[1,1'-bis(diphenylphosphino)feroxen]paladi(II): phirc
hop véi CH2Clz (0,11 g, 0,13 mmol) dugce thém vao. Hon hop thu dugce duge khqu
va dugce lam néng & 100°C trong 10 vi song. Hon hop duge rét vao nude va CHaCly,
16p hitu co duge tach riéng bang hdn hop cét ky nudc va duge cho bay hoi dén khi
khé. Buéc tinh ché duoc tién hanh bing sic ky nhanh trén silic gel (heptan/EtOAc
70/30). Céc phan doan tinh khiét dugc thu gom va duge cho bay hoi dé thu dugc
0,412 g, 51%.

Dung dich cua (frans)-metyl 3-((5-flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-3-
yl)pyrimidin-4-yl)amino)bixyclo[2,2,2]octan-2-carboxylat (0,34 g, 0,59 mmol) va
kali hydroxit (0,33 g, 5,89 mmol) trong EtOH (8,5 mL) dugc khudy & 80°C trong
40 phit. Dung méi hoa tan dugc cho bay hoi dudi ap suét giam. H,O va sau d6 HCI
(3N chira nuée, 1,96 mL, 5,89 mmol) dugc thém vao. Dung dich dugc khqu V]
nhiét @6 phong trong 5 phut. CH2Cla duge thém vao, va 16p hitu co dugc tach riéng
bang hdn hop cat ky nudc, phan két tiia dugc phéan lap, dugc rira v6i axeton va
duoc 1am kho trong chan khong & 50°C trong 16 gio. Budc tinh ché dugc thuc hién
bing pha nguoc (pha ¢b dinh: X-Bridge-C18 5 pm 30 x 150mm, pha di dong:
gradien tir 65% nudc (chira 0,05% TFA), 35% ACN dén 25% nuéc (chira 0,05%
TFA), 75% ACN. Céc phan doan tinh khiét duoc thu gom va dung moi hoa tan
duge cho bay hoi d8 thu dugc 0,083 g. Phan thd dwgc két tinh tir DIPE, dwgc phan
1ap bang cach loc va dugc 1am kho trong chan khong & 60°C thu duge bdt mau
tring 164, 13 mudi TFA. Su phan tach dbi xtng bang SFC dbi ximg (pha c¢b dinh:
Chiralpak AD-H 5 pm 250 x 30 mm, pha di dong: 60% CO2, 40% isopropanol(0,3%
isopropylamin)). Céc phén doan tinh khiét dugc thu gom va dung mdi hoa tan dugce
cho bay hoi dé thu duoc hai cac phan doan. EtOAc dugc thém vao, 16p hitu co
duoc rira véi KHSO4 (chita nuée 10% x 2), duge 1am kho bing MgSOs, chét rin
dugc loai bo bing cach loc va dung mdi hoa tan cua phén loc dugc cd dic dén khi
kho. Phin thd chit rin dugc déng khd véi axetonitril/nude 2/8 qua dém thu duge
mau tring bot, 165 va 166.
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Téng hop 167

—\_ H cooH
1) Pd(dppf)Clp, DME, N /;7\)

F 4 GOOEt k,cos2M, pw, 100°C, \_N
/KKN 30 phit, 65 %
Cc2 + N lN I AN
Y 2) KOH, EtOH N TFA
cl 80°C, 0 phut L
(+-) (+)

Budce 1. Dung dich caa C2 (1,23 g, 1,58 mmol), etyl 3-((2-clo-5-flopyrimidin-
4-yl)amino)-4,4-dimetylpentanoat (0,4 g, 1,31 mmol) va K»CO; (2 M chira nudéc,
2,63 mL, 5,26 mmol) trong DME (14 mL) dugc loc véi khi N3 trong 5 phut, sau d6
diclo[1,1'-bis(diphenylphosphino)feroxen]paladi(II), phirc hop véi CH2Clz (0,11 g,
0,13 mmol) duoc thém vao. Hon hgp thu dugc dugc khudy va dugc 1am néng &
100°C trong 16 vi séng. Hdn hgp duge rét vao nude va CH2Cl, 16p hitu co duge
tach riéng v6i hon hop cat ky nude va duge cho bay hoi dén khi kho. Budc tinh ché
duoc tién hanh bing sic ky nhanh trén silic gel (heptan/EtOAc tir 95/5 dén 80/20).
Céac phan doan tinh khiét duge thu gom va dugc cho bay hoi dé thu duoc etyl 3-((5-
flo-2-(7-flo-5-metyl-1-tosyl-1H-indol-3-yl)pyrimidin-4-yl)amino)-4,4-
dimetylpentanoat 0,485 g, 65%.

Budce 2. San phdm cia budc 1 duge thém kali hydroxit (0,47 g, 8,32 mmol)
trong EtOH (12 mL) va hdn hop duge khudy & 80°C trong 40 phut. Dung mdi hoa
tan dugc cho bay hoi dudi ap suit giam. H,O va sau d6 HCI 3N (2,77 mL, 8,32
mmol) dugc thém vao. Dung dich duoc khudy & nhiét do phong trong 5 phit. Phan
két taa dugc loc bd, dugce rira v6i H2O (2 mL) va duge 1am kho trong chén khong ¢
50°C trong 16 gi¢. Budce tinh ché dugc thuc hién bang sic ky pha ngugc (pha cd
dinh: X-Bridge-C18 5 pm 30 x 150mm, pha di dong: gradien tir 65% nudc (chua
0,05% TFA), 35% ACN dén 25% nuéc (chira 0,05% TFA), 75% ACN). Céc phan
doan tinh khiét dugc thu gom va dung mo6i hoa tan dugc cho bay hoi dé thu duoc
0,078 g. Phin cin dugc két tinh tir DIPE, duoc phan 1ap béng cach loc va dugce lam
kho trong chan khong & 60°C thu dugc 167 la bdt mau tréng, 0,060 g, 18%. Su
phan tach bing SFC déi ximg (pha cb dinh: Chiralcel OJ-H 5um 250 x 20 mm, pha
di dong: 90% CO,, 10% CH3OH (0,3% iPrNH,)). Cac phan doan dugc rira vOi
KHSOs 10%, dugc chiét xuit véi EtOAc, dugc lam kho (MgSOs), chét ran dugc
loai bo bing cach loc, dung méi hoa tan duge cho bay hoi dén khi kho, chét rin
duge 1am kho lanh bdng CH;CN/H,O (80/20) dé thu dugc 0,062 g cua 168, va
0,058g cua 169, 13%, m.p.= gdm 144°C, OR= -34,61 ° (589 nm, ¢ 0,27 w/v %,
DMF, 20 °C).

-52-



31054

Téne hop  N-((IR* 35%)-3-((2-(5-xyano-7-flo-1H-indol-3-yl)-5-flopyrimidin-4-
y1)amino)xyclohexyl)-1-metyl-1H-imidazol-4-carboxamit (170).

e NG o o ’ Cl)\/NINQNHBoc
m TsCl, BuyN(HSO,) m 2 \Q\/g ) : : (
N N 0
[" R Toluen, NaOH [y CHoCL, 0°C, I % PddppfCl, (;: % PdCla(dppD),
30 phut, sau 46 KOAc, Dioxan, Ts KsPOs, Dioxan,

50%, rt, qua dém F

it, h 80 °C, 16h nuée, vi séng,
100 °C, 30 phat

H N=
NHBoc NH, N =\ H  N=
Q‘ Q‘ F Q‘ WN\ . NNN\
/\ NH o =) //\S,NH ° o
WN\ N ///SVNH
NaOMe N

F
///\%,NH
N
—N ’N o =N =N
NC. NC —_—
N\ Dioxan HBTU, N\ MeOH,t,18h  NC A
0 DIPEA,
d N;rs 60°C DMSO, THF, NT N
F M, 120 g 0

F s

Budce 1. Tdng hop 7-flo-1-tosyl-1H-indol-5-carbonitril.

NC NC
AN TsCl, BuyN(HSO,) N\
N Toluen, NaOH : N
Ts

F 50%, 1t, qua dém F

7-Flo-1H-indol-5-carbonitril (300 mg, 1,87 mmol) dugc thém toluen (3 mL)
trong khi nito. Tetrabutylamoni hydro sulphat (63,5 mg, 0,18 mmol) dugc thém
vao sau d6 1a NaOH (50% chita nuée, 2 mL) va hdn hop dugce khudy manh. Sau d6,
dung dich ctia p-toluensulfonyl clorua (535 mg, 2,81 mmol) trong toluen (3 mL)
duogc thém vao va hdn hop dwge khudy qua dém. Hon hop phan tmg dugc pha
lodng véi nude va dugce chiét xuit v6i EtOAc. Lép hitu co dugce tach riéng, duge
lam kho va dugc loai bo dudi 4p sut giam dé thu dugc phan thd ma dugc tinh ché
bang séc ky cot silic chay nhanh dé thu dugc 7-flo-1-tosyl-1H-indol-5-carbonitril
(360 mg, 1,14 mmol). LC-MS ES* m/z = 315,0; Rt: 1,02 phut, phuong phép E. H
NMR (300 MHz, CDCl;) § 2,40 (s, 3H), 6,74 (m, 1H), 7,19 (d, J= 11,4 Hz, 1H),
7,31 (d, J= 8,1 Hz, 2H), 7,69 (br s, 1H), 7,81 (d, J= 8,1 Hz, 2H), 7,91 (d, J= 3,6 Hz,
1H).

Budc 2. Tdng hop 3-brom-7-flo-1-tosyl-1H-indol-5-carbonitril

Br
NC Br NC
N\ 2 S N\
N CHCl, 0°C, N
F Ts 30 phat, sau d6 F Ts
it, 1h

Bromin (0,05 mL, 0,99 mmol) dugc thém tir tir vao dung dich cua 7-flo-1-
tosyl-1H-indol-5-carbonitril (260 mg, 0,82 mmol) trong CH2Cl> (3 mL) duogc
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khudy & 0 °C trong 30 phut va sau d6 ¢ nhiét do phong trong gid nita. Hén hop
phén tng dugc 16t vao nude va duge xir Iy véi dung dich 5% natri bisulfit va dugc
chiét xuét voi DCM. Lép hitu co duge lam khod bing MgSO0s va dugc loai b dudi
ap sult giam dé thu dugc 3-brom-7-flo-1-tosyl-1H-indol-5-carbonitril (300 mg,
0,76 mmol). LC-MS ES* m/z = 392,9; Rt: 1,15 phut, phuong phép E.

Buéc 3. Tdng hop 7-flo-3-(4.4.5.5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-
indol-5-carbonitril.

o 0 #
Br B-B % o
NC / \ B
(0] (0]
A\ NC
N
F Ts

Pd(dppf)Clz, N
KOACc, Dioxan, \Ts
80 °C, 16h F

1,4-Dioxan (5 mL) dugc loai bo khi trong 10 phut va sau d6 3-brom-7-flo-1-
tosyl-1H-indol-5-carbonitril (400 mg, 1,01 mmol), bis(pinacolato)diboron (774,9
mg, 3,05 mmol), [1,1-bis(diphenylphosphino)feroxen]diclopaladi(Il) (74,4 mg,
0,10 mmol) va kali axetat (449,2 mg, 4,57 mmol) v6i khi tro va hdn hop duge
khudy & 80 °C trong 16 h. Hoén hgp duoc loc qua bang Xelit va dugc rira thém véi
EtOAc. Dung modi hoa tan dugc loai bé dudi ap sut giam dé thu dugc phén tho ma
dugc tinh ché béng sic ky cdt trén silic gel dé thu dugc 7-flo-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-indol-5-carbonitril (300 mg, 0,68 mmol). LC-
MS ES* m/z = 441,1; Rt: 1,32 phut, phuong phép E.

Buéc 4. Téng hop tert-butyl ((1R*,38*)-3-((2-(5-xyano-7-flo-1-tosyl-1H-indol-3-
y1)-5-flopyrimidin-4-yl)amino)xyclohexyl)carbamat

F NHBoc
G50 Cl/l\\N N NHBoc N///\%/NH
NC { =N
y PACIL(dtbpf), KsPOs, NC N
\ Dioxan,
F Ts nudc, vi soéng, N
100 °C, 30 phit F Ts

Hon hop clia 7-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-
indol-5-carbonitril (300 mg, 0,68 mmol), fert-butyl ((1R*,35*)-3-((2-clo-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamat (234 mg, 0,68 mmol), [1,1"-bis(di-
tert-butylphosphino)feroxen]diclopaladi(Il) (44,4 mg, 0,068 mmol) va trikali
phosphat (434 mg, 2,04 mmol) trong nué6c (0,2 mL) va dioxan (2 mL) duge loc voi
nito va duogc 1am néng dén 100 °C trong 30 phut béng chiéu xa vi séng. Hon hop
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phan tng duoc loc qua bang Xelit va dung moi hoa tan dugce cho bay hoi. Phén cin
dugce hoa tan trong DCM va dugc rira v6i nude. Lép hitu co duge 1am khd b%mg
MgSO4 va duge loai bé dudi ép sudt gism dé thu duge phan thd ma dugc tinh ché
bang sic ky cot trén silic gel dé thu dugc tert-butyl ((1R* 35%)-3-((2-(5-xyano-7-
flo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)carbamat (200
mg, 0,32 mmol). LC-MS ES* m/z = 623,2; Rt: 1,34 phut, phuong phap E.

Bude 5. Téng hop 3-(4-((IS* 3R*)-3-aminoxyclohexyl)amino)-5-flopyrimidin-2-
y1)-7-flo-1-tosyl-1H-indol-5-carbonitril. '

NHBoc NH,

No=N HCI NN
NC ' NC
N Dioxan AN
N 60°C N

HCI 4M trong dioxan (1,2 mL, 4,8 mmol) dugc thém tir tr vao dung dich ctua
tert-butyl  ((1R*,35%)-3-((2-(5-xyano-7-flo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-
4-yl)amino)xyclohexyl)carbamat (300 mg, 0,48 mmol) dugc hoa tan trong dioxan
(1,2 mL). Dung dich thu dugc duoc khudy & 60 °C qua dém. Hon hop phan tng
duoc 1am dung véi dung dich bdo hoa NaHCO3 va dugc chiét xuét véi DCM. Lép
hitu co duoc 1am khd bing MgSO4 va duge cho bay hoi dén khi kho dé thu dugc 3-
(4-(((lS*,3R*)-3-aminoxyclohexyl)amino)—5-ﬂopyrimidin—Z-yl)—7-ﬂo-1-tosy1—1H-
indol-5-carbonitril (200 mg, 0,38 mmol). LC-MS ES™ m/z = 523,2; Rt: 0,83 phut,
phuong phép E.

Buéce 6. Tong hop N-((1R*,35%)-3-((2-(5-xyano-7-flo-1-tosyl-1H-indol-3-yl)-
5-flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-4-carboxamit.

H N=
NH : A
F Q i N i Q W/K/N\
N///‘%/NH ) SN _ !

NC ——— NC
AN HBTU, DIPEA, N
N DMSO, THF, N
\ t,12 h \
F Ts F Ts

HBTU (522 mg, 1,38 mmol) dugc thém vao dung dich cua 1-metyl-1H-
imidazol-4-axit carboxylic (50,7 mg, 0,40 mmol) trong THF (2,5 mL) & nhiét do
phong trong 5 pht vé6i khi tro. Sau d6, dung dich cua 3-(4-(((18*,3R*)-3-amino-
xyclohexyl)amino)-5-flopyrimidin-2-y1)-7-flo-1-tosyl-1H-indol-5 -carbonitril
(200 mg, 0,38 mmol) va N,N-diisopropyletylamin (0,24 mL, 1,38 mmol) trong
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DMSO (0,5 mL) dugc thém vao va khudy duoc tiép tuc & nhiét @ phong trong 12
gi®. Hon hop phan tng dugce pha loang véi nudce va duge chiét xuit véi DCM. Lép
hitu co dugc cb dic dudi ap suat giam dé thu dugc phin thé ma duge tinh ché bang
sic ky cot duoc rira giai voi heptan-EtOAc @ thu dugc N-((1R*,38%)-3-((2-(5-
xyano-7-flo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-1-
metyl-1H-imidazol-4-carboxamit (150 mg, 0,23 mmol). LC-MS ES* m/z = 631,2;
Rt: 1,09 phut, phuong phép E.

Busc 7. Tbéng hop N-((1R*.35*)-3-((2-(5-xyano-7-flo-1H-indol-3-y1)-5-flo-
pyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-4-carboxamit (170).

H N= =
N = QAN
C ) N F NN~
//g/ 37/&/ r%/NH g//k/
N/ N—NH NaOMe N

=N - =N
NC MeOH, rt, 18h  NC \
N
N
N H

Natri metoxit (0,54 mL cua dung dich 25% w/v, 2,38 mmol) dugc thém vao
huyén pht cia  N-((LR*,35*)-3-((2-(5-xyano-7-flo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-imidazol-4-carboxamit (150 mg,
0,24 mmol) trong MeOH (3 mL) va hén hep dugce khudy & nhiét d6 phong trong 18
gio. Dung mdi hoa tan dugc loai bé dudi ap sudt giam dé thu duoc phén thd ma
duge tinh ché bang sic ky pha nguoc dé thu duge N-((1R*,35*)-3-((2-(5-xyano-7-
flo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)- 1-metyl-1 H-imidazol-4-
carboxamit (170)(80 mg, 0,16 mmol).

Tébng  hop N-(5-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)-3,3-
dimetylxyclohexyl)-1-metyl-1H-imidazol-4-carboxamit (202)
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HZN NHZ Cl (&r
I |
; PrOH. N\fN O
i- 1t
T i 3 HBTU, THF,
Qua dem DIPEA, i, 3 h

F /\N

F
H
///%/N H
N N
NaOMe
{ {7 L
MeOH, rt, 18 h N Ly
PACI(dtbp), KsPOs, eOR. L H \

Dioxan, nudc,
100 °C, 30 phat

Budc 1. Tdéng hop N!'-(2-clo-5-flopyrimidin-4-yl)-5,5-dimetylxyclohexan-1,3-
diamin.

NN
hd Fon

HoN NH, ¢ H\(N NH;

|
[/ \] N._N E/?
i-PrOH, t, b
. cl

qua dém

2,4-diclo-5-flopyrimidin (586 mg, 3,51 mmol) dugc thém vao dung dich cia
5,5 dimetylxyclohexan-1,3-diamin (500 mg, 3,51 mmol) trong isopropanol (10 mL)
va dung dich thu dugc dugc khudy & nhiét d6 phong qua dém. Hdn hgp phan tng
dugc cho bay hoi dén khi kho va phén cin dugc hoa tan trong CHa2Cl, va dugc rira
v6i nude. Lép hitu co duge lam kho bang MgSOs va dugc loai bd dudi ap suét
giam dé thu dugc phén thd ma dugc tinh ché bing sic ky pha nguoc dé thu duoc
N'-(2-clo-5-flopyrimidin-4-y1)-5,5-dimetylxyclohexan-1,3-diamin (250 mg, 0,92
mmol). LC-MS ES* m/z = 273,0; Rt: 1,75 phiit, phwong phap D.

Buéc 2. Tdéne hop  N-(5-((2-clo-5-flopyrimidin-4-yl)amino)-3.3-dimetyl-
xvyclohexyl)-1-metyl-1H-imidazol-4-carboxamit.
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N=\

N=\
FoH S LN X N N—
N NH, ~ N N
B 0 B
NN | N\fN ©
E HBTU, THF, cl

DIPEA, tt, 3 h

HBTU (428 mg, 1,13 mmol) dugc thém vao dung dich cua 1-metyl-1H-
imidazol-4-axit carboxylic (258 mg, 2,05 mmol) trong THF (1 mL) & nhiét d
phong trong 5 phut véi khi tro. Sau d6, dung dich cua N'-(2-clo-5-flopyrimidin-4-
yl)-5,5-dimetylxyclohexan-1,3-diamin (280 mg, 1,03 mmol) va N,N-
diisopropyletylamin (0,45 mL, 2,57 mmol) trong THF (1 mL) dugc thém vao va
bude khudy duoc tiép tuc & nhiét d6 phong trong 3 gid. Hon hop phan tng dugc -
pha lodng véi nuéce va dugc chiét xuit v6i CH,Clo. Céc 16p hitu co duoc tach riéng,
duoc 1am kho bang MgSO0s va dugc ¢b dic dudi ap sudt giam dé thu dwoc phan thd
ma duge tinh ché bang sic ky cot trén silic gel duoc rira giai v6i CH,Cl,-CH30H
dé thu dugc N-(5-((2-clo-5-flopyrimidin-4-yl)amino)-3,3-dimetylxyclohexyl)-1-
metyl-1H-imidazol-4-carboxamit (350 mg, 0,92 mmol). LC-MS ES* m/z = 381,1;
Rt: 0,630 va 0,65 phut, phuong phap E.

Budc 3. Tédng hop hdn hop cis/trans cia N-(5-((2-(5.7-diflo-1-tosyl-1H-indol-3-y1)-
5-flopyrimidin-4-yl)amino)-3.3-dimetylxyclohexyl)-1-metyl-1 H-imidazol-4-
carboxamit.

‘5O F
F ' H
Fon Ho A N///%/ N H
T : L
Ts F

N?N N F A\ N/§
& LY PACL(dtbpf), KsPOs, N Ly

\ Dioxan, nudc, F Ts \

100 °C, 30 phut

5,7-diflo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1 H-indol
(300 mg, 0,69 mmol), N-(5-((2-clo-5-flopyrimidin-4-yl)amino)-3,3-
dimetylxyclohexyl)-1-metyl-1H-imidazol-4-carboxamit (316 mg, 0,83 mmol),
trikali ~ phosphat (440 mg, 2,08 mmol) va [1,1'-bis(di-tert-
butylphosphino)feroxen]diclopaladi(Il) (45 mg, 0,07 mmol) dugc thém vao hdn
hop duoc loai bd khi cia dioxan (4 mL) va nuée (1 mL) vé6i khi tro. Hon hop duoc
khudy & 100 °C trong 30 phtt. Hon hop phan tng duoc loc qua bang Xelit, dugc
rira v6i EtOAc va dung mdi hoa tan dugc cho bay hoi dén khi kho dé thu dugc
phin thd ma dugc tinh ché bang sic ky cot trén silic gel dé thu duge N-(5-((2-(5,7-
diflo-1-tosyl-1H-indol-3-yl)-53-flopyrimidin-4-yl)amino)-3,3-dimetylxyclohexyl)-1-
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metyl-1H-imidazol-4-carboxamit (250 mg, 0,38 mmol). LC-MS ES* m/z = 652,2;
Rt: 1,24 phut, phuong phép E.

Bu6c 4. Téng hop hdn hop cis/trans cia N-(5-((2-(5.7-diflo-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)-3,3-dimetylxyclohexyl)-1-metyl-1 H-imidazol-4-
carboxamit (202).

F
H
///%/N H
N N
—N o) —N o)
F ); NaOMe F { /E
NN - N7
g H H\N
E \
202

A\
N N~ MeOH,t 18h
.

F S \

Natri metoxit (0,87 mL ctia dung dich 25% w/v, 3,84 mmol) dugc thém vao
huyén phti ctia hdn hop cis/trans cia N-(5-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)-3,3-dimetylxyclohexyl)-1-metyl-1H-imidazol-4-
carboxamit (250 mg, 0,38 mmol) trong MeOH (4 mL) va hon hgp dugc khudy &
nhiét d¢ phong trong 18 gi®r. Dung mdi hoa tan dugc loai bé duéi &p sudt giam dé
thu dwoc phén thé ma dugc tinh ché bang séc ky pha ngugc dé thu dugc hdn hop
cis/trans cua N-(5-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)-3,3-
dimetylxyclohexyl)-1-metyl-1H-imidazol-4-carboxamit (202) (100 mg, 0,19 mmol).
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Téng hop (+/-)-(2-exo, 3-endo)-3-((2-(5.7-diflo-1H-indol-3-y1)-5-flopyrimidin-
4-y])amino)bixyclo[2,2.1]heptan-2-axit carboxylic. '

0]
H o PdiC H2 Hom DPPA, TEA
ARy AN
o] EtOAc 1.Na1, NaOMe, MeOH OH ToluenToluen, BnOH,
5 "t Rt 3 ngdy, sau d6 45 °C, ! 90°C, 90 °C, 4 ngay

2. H(2 HCI chtra nude

|
0 \(L E 0.0
OMe Pd/C, H2 )\ H,
"l-l MeOH rt, ” ! > )
NH2

N__N
N-Cbz i-PrOH, DIPEA, =
N 18h 80°C,6h \g
g
‘n-0
- B . F o
0
[0 N//_\g—NH J N//_g’Nl" OH
N —N < =N
FTs E NaOMe F
_ X \ - A\
PcPda(dba)s, KsPOs, Z~N THF, 1t, 2 h N
KaDioxan, Ts F
Dinuéc, XPhos,
XF100 °C, 2h

Buéc 1. Tdng hop bixyclo[2.2.1]heptan-2,3-endo-dicarboxylic anhydrit.

© EtOAC | ©
O O
Hop chét bixyclo[2,2,1]heptan-2,3-endo-dicarboxylic anhydrit dugc didu ché

theo quy trinh dugc mo ta trong Birney, David et al., J. Am. Chem. Soc., 2002, 124
(18), 5091-5099.

Bude 2. Tdng hop (+/-)-(2-endo, 3-exo)-3-(metoxycarbonyl)bixyclo[2.2,1 ]heptan-
2-axit carboxylic.

‘1. NaOMe, MeOH

Rt, 3 ngay, sau d6 e)
45°C,3h
H O OMe
H >
O 2. HCI, chira nuéc OH
o o)
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Bixyclo[2,2,1]heptan-2,3-endo-dicarboxylic anhydrit (2,79 g, 16,83 mmol)
dugc thém vao dung dich cia NaOMe trong MeOH (30,8 mL of 25% w/w, 134,70
mmol) va hdn hop dugc khudy & nhiét do phong trong 3 ngdy va sau d6 & 45 °C
trong 3 h. Dung mdi hoa tan dugc loai bé mot phin va phan cin dugc thém vao
dung dich ctia HCI (14,0 mL cta 37% w/w, 168,37 mmol) trong nudc (60 mL)
duoc lam lanh trong bé @4. Phan két tua dugce loc, duge rira v6i nude va duge lam
khd trong chdn khéng dé thu dugc  (+/-)-(2-endo,  3-exo)-3-
(metoxycarbonyl)bixyclo[2,2,1]heptan-2-axit carboxylic (1,50 g, 7,56 mmol). H
NMR (300 MHz, CDCIls) § ppm 1,24-1,68 (m, 6H), 2,58 (m, 1H), 2,68 (br. s, 1H),
2,78 (d, J=5,2 Hz, 1H), 3,26 (s, 1H), 3,68 (s, 3H).

Buéc 3. Tbéne hop (+/-)-(2-exo, 3-endo)-3-(benzyloxycarbonylamino)-
bixvyclo[2.2.1]heptan-2-axit carboxylic metyl este.

o) , o)
L[%\OMe DPPA, TEA Mwe
OH Toluen, BnOH, m
> ? —Cbz
z 90 °C, 4 ngay N

Diphenylphosphoryl azit (1,73 mL, 8,04 mmol) dugc thém vao dung dich cia
(+/-)-(2-endo, 3-exo)-3-(metoxycarbonyl)bixyclo[2,2,1]heptan-2-axit carboxylic
(1,45 g, 7,31 mmol) va trietylamin (1,02 mL, 7,31 mmol) trong toluen (15 mL).
Hon hop phan ing dugc khudy & 90°C trong 2 gid. Sau d6, rugu benzylic (0,75 mL,
7,31 mmol) dugc thém vao va hdn hop duge khudy & 90 °C trong 4 ngdy. Hon hop
dugc 1am lanh dén nhiét d6 phong, dugc pha lodng véi EtOAc va dugc rira véi
NaHCOs3 (chira nudce, bdo hoa). Lép hitu co duge tach riéng, duge lam kho va dugc
loai bo duéi 4p suét giam dé thu dugc phén thd ma dugc tinh ché dugc rira giai véi
heptan-EtOAc (100:0 dén 80:20) dé thu duoc
(+/-)-(2-exo, 3-endo)-3-(benzyloxycarbonylamino)bixyclo[2,2,1]heptan-2-axit
carboxylic metyl este (1,78 g, 5,86 mmol). LC-MS ES* m/z = 304,1; Rt: 0,87 phut,
phuong phép E.

Budc 4. Tdneg hop (+/-)-(2-exo, 3-ena’o)-3-aminobixyclo[2,2,1]heptan—2-aXit
carboxvylic metyl este.

o o)
Lb)\owle Pd/C, H2 Mom

"PCb MeOH, rt, NH

N~ 18 h 2

Pd/C 10% (248 mg) dugc thém vao dung dich cta (+/-)-(2-exo, 3-endo)-3-
(benzyloxycarbonylamino)bixyclo[2,2,1]heptan-2-axit carboxylic metyl este (1,77
g, 5,83 mmol,) trong MeOH (20 mL) va huyén phi duoc khudy & nhiét do phong
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du6i khi hydro (5 bar) & 25 °C trong 24 h. Hon hop phén tng dugc loc qua bang
Xelit va dung mo6i hoa tan dugc loai bdé dudi ap sudt giam dé thu dugc (+/-)-(2-exo,
3-endo)-3-aminobixyclo[2,2,1]heptan-2-axit carboxylic metyl este (920 mg, 5,43
mmol) ma dugc st dung ma khong tinh ché thém. LC-MS ES* m/z = 170,1; Rt:
0,13 phut, phuong phap E

Buéc 5. Tdng hop (+/-)-(2-exo, 3-ena’o)-3-((2-016-5-ﬂopvrimidin-4-vl)amino)—
bixyclo[2.2.1Theptan-2-axit carboxylic metyl este.

Cl
o F N l
MF\OMe \N)\CI (Kr
NH» i-PrOH, DIPEA,
80°C,6h

Hén hop cla (+/-)-(2-exo, 3-endo)-3-aminobixyclo[2,2,1]heptan-2-axit
carboxylic metyl este (861 mg, 5,08 mmol), 2,4-diclo-5-flopyrimidin (1,02 g, 6,10
mmol) va N,N-diisopropyletylamin (1,77 mL, 10,17 mmol) trong ruQu isopropylic
(15 mL) duoc khudy & 80 °C trong 6 gid. Hon hgp dugc pha lodng trong EtOAc va
duoc rira véi nude va nude mudbi. Lép hitu co duge 1am khd véi MgSO4 va duoc
loai bé dudi ap suét giam dé thu dugc phin thé ma dugc tinh ché bang cot sic ky
nhanh dugc rira giai v6i heptan-EtOAc (100:0 dén 80:20) dé thu dugc (+/-)-(2-exo,
3-endo)-3-((2-clo-5-flopyrimidin-4-yl)amino)bixyclo[2,2,1]heptan-2-axit
carboxylic metyl este (739 mg, 2,46 mmol). 'H NMR (300 MHz, CDCl3) & ppm
1,31-1,42 (m, 2H), 1,50-1,62 (m, 2H), 1,64-1,77 (m, 1H), 1,91 (d, J= 10,4 Hz, 1H),
2,02 (d, J= 3,4 Hz, 1H), 2,50 (m, 1H), 2,63 (br. s, 1H), 3,75 (s, 3H), 4,44 (q, = 4,8 |
Hz, 1H), 5,34 (tin hiéu br., 1H), 7,87 (d, J= 2,7 Hz, 1H).

Buéc 6. Tdéng hop (+/-)-(2-exo, 3-endo)-3-((2-(5.7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)bixyclo[2.2,1]heptan-2-axit carboxylic metyl este.

£

\B’O

F
N
‘/‘\rlﬂl’& £ Ts
| - .
NN
\‘/
Cl

Pda(dba)s, K3POa,

Dioxan, F Ts
nudc, XPhos,

100 °C, 2h

Hbn hop cua 5,7-diflo-3-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-1-
tosyl-1H-indol (100 mg, 0,23 mmol) va (+/-)-(2-exo, 3-endo)-3-((2-clo-5-
flopyrimidin-4-yl)amino)bixyclo[2,2,1]heptan-2-axit carboxylic metyl este (76 mg,
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0,25 mmol) trong dioxan (4 mL) va nuéc (1 mL) duogc loc véi nito ¢ nhi€t dd
phong trong 10 phut. Sau d6, Pdx(dba)s (11 mg, 0,012 mmol), trikali phosphat (147
mg, 0,69 mmol) va XPhos (11 mg, 0,023 mmol) dugc thém vao va hdn hop duge
khudy & 100 °C trong 2 gid. Hon hgp duge loc qua bang Xelit va dugc rira véi
EtOAc. Dung moi hoa tan dugc loai b6 dudi ap sudt giam va phan thd dugc tinh
ché bing cot sic ky nhanh trén silic gel dugc rira giai v6i heptan-EtOAc (100:0 dén
65:35) dé thu dugc (+/-)-(2-exo, 3-endo)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)bixyclo[2,2,1Theptan-2-axit carboxylic metyl este (54 mg,
0,095 mmol). LC-MS ES" m/z = 571,2; Rt: 1,42 phut, phuong phép E.

Busc 7. Tbéng hop (+/-)-(2-exo, 3-endo)-3-((2-(5.7-diflo-1H-indol-3-y1)-5-
flopyrimidin-4-yl)amino)bixyclo[2.2.1]heptan-2-axit carboxylic (217).

F
0
N//_\g—NH d //_\S'NH g—

=N 4
E NaOMe
\ —_—

F Ts F
217

NaOCH; (3 mL, 25% w/w trong CH3;OH, 13,12 mmol) dugc thém vao dung
dich cua
(+/-)-(2-exo, 3-endo)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-4-
yl)amino)bixyclo[2,2,1]heptan-2-axit carboxylic metyl este (326 mg, 0,57 mmol)
trong THF (3 mL) va hdn hgp dugc khudy & nhiét 6 phong trong 2 gid v6i khi tro.
Dung mdi hoa tan dugc loai bé dudi ap sult giam va phén thé dugc tinh ché bang
sic ky pha nguoc dé thu duge (+/-)-(2-exo, 3-endo)-3-((2-(5,7-diflo-1H-indol-3-
yl)-5-flopyrimidin-4-yl)amino)bixyclo[2,2,1]heptan-2-axit ~carboxylic (217)(105
mg, 0,26 mmol).

Téne hop axit 2-(((LR*3S8*)-3-((2-(5.7-diflo-1H-indol-3-y1)-5-flopyrimidin-4-
vl)amino)xyclohexyl)carbamoyl)benzoic.

H
N
: o}
N \ NH N \ NH ///\S,NH o)
N
NaOMe —N
F F — F
N\ TEA, THF, N\ t,1h N\
N rt, qua dém N N
Ts

F F Ts F
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Buéc 1. Téng hop axit 2-(((1R*,3S*)-3-((2-(5,7-diﬂ0-1-tosvl-lH—ihdol—3-vl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamoyl)benzoic.

N o)
=N - =N
F A\ TEA, THF, F N
N rt, qua d€ém N

F Ts F Ts

Anhydrit phtalic (15 mg, 0,097 mmol) dugc thém vao dung dich cia
(1S* 3R*)-N'-(2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-4-yl)xyclohexan-
1,3-diamin (50 mg, 0,097 mmol), trietylamin (0,014 mL, 0,097 mmol) trong THF
( 4 mL) va hén hgp dugc khudy & nhiét do phong qua dém. HOn hop phan tng
duoc cho bay hoi dén khi khd dudi 4p suét gidm dé thu dugc axit 2-(((1R*38*)-3-
((2-(5,7-diflo-1-tosyl-1 H-indol-3-yl)-5-flopyrimidin-4-
yl)amino)xyclohexyl)carbamoyl)benzoic (64 mg, 0,097). LC-MS ES" m/z = 663,9;
Rt: 1,67 phut, phuong phap G.

Bude 2. Tdne hop axit 2-(((1R*3S5*)-3-((2-(5.7-diflo-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamoyl)benzoic (224).

§ §
F F
o o
N///\S/NH o N///%/NH 0Non

—N NaOMe —N
F - F
N rt,1h N\
N
N H
F o Ts F

Natri metoxit (0,22 mL cua dung dich 25% w/v, 0,97 mmol) dugc thém vao
dung dich cua axit 2-(((IR*35%)-3 -((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)carbamoyl)benzoic (129 mg, 0,19 mmol)
dwoc hoa tan trong metanol (5 mL) va hdn hop dugc khudy & nhiét do phong trong
12 h. Dung mdi hoa tan duge loai bé dudi ap sudt giam dé thu dugc phén thé ma
dugc tinh ché bing sic ky pha nguge dé thu dugc axit 2-((1R*35%)-3-((2-(5,7-
diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)carbamoyl)benzoic
(224) (58 mg, 0,11 mmol).
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Diéu ché N-((IR* 35*%)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)-
amino)xyclohexyl)-1-metyl-3-(metylsulfonamido)-1H-pyrazol-5-carboxamit (226)

F
NS Q
l )K\/»/H
P = N
] NTON N VA
F N
H

—0
AN c{/S N

3-amino-N-((1R* 35*)-3-((2-(5,7-diflo-1-tosyl-1H-indol-3-yl)-5-flopyrimidin-
4-yl)amino)xyclohexyl)-1-metyl-1H-pyrazol-5-carboxamit (350 mg, 0,548 mmol)
va N,N-diisopropyletylamin (0,472 mL, 2,74 mmol) dugc khudy trong 1,2-
dicloetan khan (6 mL) & nhiét 40 phong, sau d6 MsCl (0,085 mL, 1,09 mmol) trong
1,2-dicloetan (1 mL) dugc thém vao ting giot. Hon hop duge khuéy O nhiét do
phong trong 3 h, sau d6 dugc phan chia gitta CH>Cl va nude. Céc 16p hitu co duge
lién két, dugc rira voi nudce mubi, dugc 1am kho trén natri sulfat, chét rén dugc loai
bé bang cach loc, va dung mdi hoa tan cua phén loc duge loai bé duéi 4p sudt giam.
Chét rin thu dugc dugce thém tetrabutylamoni florua (1M THF, 10 mL) va hdn hop
dugc lam néng & budce hdi lvu trong 4 h, sau d6 dugc cd dic dudi ap suit giam va
duogc hoan nguyén trong CH,Cl, (40 mL), duge rira v6i nuée (4 x 25 mL), sau do 1a
nude mudi (25 mL). Cac 16p hitu co duge 1am kho trén natri sulfat, chét rin dugc
loai bo bing céach loc, va dung moi hda tan cua phan loc dugc cb dic dudi ap suét
giam. Phan thd dugc tinh ché bing HPLC diéu ché (pha cb dinh: RP XBridge Prep
C18 ODB- 5pm, 30 x 250 mm, pha di dong: 0,5% chira nuéc NHsAc + 10%
CH3CN, MeOH). Céc phan doan mong mudn dugc thu gom va duge lam gidm thé
tich dudi ap sudt giam. Lép nudc duge bazo hoa véi chira nude NaHCO; va duge
chiét xuit v6i EtOAc. Lép hitu co duge 1am kho v6i MgSOs, chét rin dugc loai bd
bang cach loc va dung moi hoa tan cla phén loc dugc loai bé duéi 4p sut giam dé |
thu duoc N-((1R*35%)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-
yl)amino)xyclohexyl)-1-metyl-3-(metylsulfonamido)-1H-pyrazol-5-carboxamit
(226).

Diéu ché N-((1R* 35*)-3-((2-(5.7-diflo-1H-indol-3-y1)-5-flopyrimidin-4-yl)-
amino)xyclohexyl)-1-metyl-3-(sulfamoylamino)-1H-pyrazol-5-carboxamit (227)

F
(@)
N \
I NN S—NH,
N \ / N\
N/ N NH O
F / H HN =
HN
(0]

Buge 1. Dung dich ciia 3-amino-N-((1R*35%)-3-((2-(5,7-diflo-1-tosyl-1H-
indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-pyrazol-5-
carboxamit (350 mg, 0,548 mmol) va pyridin (40 pL, 0,49 mmol) trong 1,2-
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dicloetan (3,5 mL) duoc thém dung dich cta sulfamoyl clorua (89 pL, 1,37 mmol)
trong 1,2-dicloetan (0,5 mL). Phan tng dugc lam néng dén 60° trong mdt gid. Sau
khi 1am lanh, hdn hop phan tmg dugc cd dic trong chdn khéng, dugc pha lodng véi
EtOAc va duge rira v6i 1 M HCI va nude. Lép hitu co duge lam kho bang MgSOs4,
dugc loc, duoc ¢6 dac trong chdn khong. Phéan thd dugc sit dung ma khong tinh ché
thém trong budec tiép theo.

Buéc 2. Trong binh 100 mL, N-((1R*,3S5*)-3-((2-(5,7-diflo-1-tosyl-1H-indol-
3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-3-(sulfamoylamino)-1H-
pyrazol-5-carboxamit (300 mg, 0,418 mmol) dugc khudy trong 1,4-dioxan (9 mL)
& rt, trong khi thém vao dung dich cia LiOH (200 mg, 8,36 mmol) trong nude (1
mL). Hon hop ndm trong khoang tir 80 dén 90°C trong khoang 4 gio. 1,4-dioxan
dugc cho bay hoi va phan can dugce tinh ché bing HPLC didu ché (pha cb dinh: RP
XBridge Prep C18 ODB- 5um, 30 x 250 mm, pha di dong: 0,25% chia nuédc
NH4HCO3, CH30H). Céc phan doan mong mubn dugc thu gom va dugc cho bay
hoi dén khi kh dé thu dugc chét rén, 227.

Piéu ché 3-axetamido-N-((1R*,35*)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-
flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-pyrazol-5-carboxamit(228)

Buéc 1. Hén hop cua 3-amino-N—((lR*,3S*)-3-((2-(5;7-diﬂo-l-tosyl-lH-
indol-3-yl)-5-flopyrimidin-4-yl)amino)xyclohexyl)-1-metyl-1H-pyrazol-5-
carboxamit (350 mg, 0,548 mmol) trong Ac2O (2 mL) duoc khudy & 40°C trong 2h.
Dung mdi hoa tan dugc loai bd dudi ap sudt giam. Phan tho dugc sit dung ma
khong tinh ché trong budc tiép theo.

Bué6c 2. Loai bd bao vé cia tosyl nhom dién ra theo phuong phap dugc sir
dung trong budc 2 dé didu ché 227. Phin tho duoc tinh ché bing HPLC diéu ché
(pha ¢ dinh: RP XBridge Prep C18 ODB- 5um, 30 x 250 mm, pha di dong: 0,5%
chtta nuéc NHsAc + 10% CH3CN, MeOH). Céc phan doan mong muén duoc thu
gom va dugc lam giam thé tich dué6i ap suét giam. Ludc 16p dugc bazo hoa véi
NaHCO3 chtta nuée va duge chiét xuét véi EtOAc. Lép hitu co duge 1am khod bing
MgSOs, chét réin dugc loai bd bang cach loc, va dung moi hoa tan cua phén loc
duoc cho bay hoi dén khi kho dé thu duge hop chét & tiéu d&, 228, 1a chét rin.
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Pidu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-4-
metyl-4-(thiophen-2-yl)pentanoic (229)

F
.
NN
NCTN=N COH
F s
A\ | P
N
H

F

Hop chét & tiéu d@& dugc didu ché st dung phuong phap tuong tw phuong phép
didu ché axit  3-((5-xyano-3-flo-6-(7-flo-5-metyl-1H-indol-3-yl)pyridin-2-
yl)amino)-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoic (25) bt dau tir 2-metyl-
2-(thiophen-2-yl)propanenitril.

Pidu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-y1)-3-flopyridin-2-yl)amino)-4-
metyl-4-(thiazol-2-yl)pentanoic (242) ’

Hop chét & tidu d& dugc diéu ché sir dung phuong phdp tuong tu phwong phap
didu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-4-
metyl-4-(thiophen-2-yl)pentanoic  (229) bit dau tir 2-metyl-2-(thiazol-2-yl)-
propanenitril.

Pidu ché 2-metyl-2-(thiazol-2-yl)propanenitril.

-

+-BuOK (4,74 g, 42,3 mmol) dugc thém vao dung dich cla 2-(thiazol-2-
ylaxetonitril (2,10 g, 16,9 mmol) trong THF (65 mL), & 0 °C. 18-crao-6 (0,670 g,
2,50 mmol) dugc thém vao hdn hop. Hon hop duge khudy & 0 °C trong 15 phit va
iodometan (2,57 mL, 50,7 mmol) dugc thém vao ting giot & 0 °C. Hon hop phan
ung dugc khudy & 0 °C trong 15 phut sau d6 & rt qua dém. NH4Cl (chtra nuéce, bdo
hoa) dugc thém vao. Hon hgp phan tmg dugc chiét xuét véi etyl axetat (2 x 150
mL), dugc lam kho bang NaySOq, chét rin dugc loai bd bang cach loc va dung moi
hoa tan cta phén loc dugc cd dic dudi ap suit giam. Phin cin dugc tinh ché bang
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LC silic didu ché (pha di dong: xyclohexan/EtOAc gradien: tir 90/10 dén 70/30) dé
thu duoc 1,64 g hop chét & tiéu dé 13 chat 16ng mau vang (64%).

Pidu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-4-
metyl-4-(pyridin-2-yl)pentanoic (237)

F
H
i N—N
NCTAN=N COLH
F N
N N
N —_—
H

Hop chit & tiéu dé dugc diéu ché str dung phuong phép tuong tu phuong phap
didu ché axit 3-((5-xyano-3-flo-6-(7-flo-5-metyl-1H-indol-3-yl)pyridin-2-
yl)amino)-4-metyl-4-(1-metyl-1H-pyrazol-3-yl)pentanoic (25) bét dau tir 2-metyl-
2-(pyridin-2-yl)propanenitril.

Pidu ché axit 3-((5-xyano-6-(5.7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-4-
metoxvy-4-metylpentanoic (240)

CO,Et
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AN H, (5 bar]
9 PraP” COM | BnNHOH 0 Pé((OH)z) H,S0,4
Meo_ | ———— MeO ——»  MeO N T MeO NH, mrop . MeO NH
DCM TEA, DCM B EtOH > EtOH 2

E1 E2 E3 E4 E5
F
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NG N
Cl
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DIPEA
E- \ THF/EtOH

N

PdCIz(PPh3)z

Cs,CO3
F dioxan/nudc

Pidu ché chit trung gian E2

(Carbetoxymetylen)triphenylphosphoran (12 g, 34 mmol) dugc thém trong
mot phin vao hdn hop ciia hop chit E1 (2,3 g, 22 mmol) trong DCM kho (144 mL)
va dugc khudy & rt qua dém. Hon hop dugc c6 dic va dugce tinh ché bang LC silic
didu ché (gradien pha di dong: heptan/EtOAc tir 90/10 dén 80/20) dé thu dwoc 0,82
g ctia chét trung gian E2 1a diu khong mau (21%).
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Pidu ché chit trung gian E3

Et;N (0,99 mL, 7,1 mmol) dugc thém vao hdn hop ciia chit trung gian E2
(820 mg, 4,8 mmol) va N-benzylhydroxylamin hydroclorua (0,99 g, 6,2 mmol)
trong DCM khd (30 mL) va duoc khudy & rt qua dém. Hon hop dugc cd dic va
duoc tinh ché bing LC silic diéu ché (gradien pha di dong: heptan/EtOAc tir 90/10
dén 70/30) dé thu dwoc 0,64 g ctia E3 13 diu khong mau (54%).

Pidu ché chit trung gian E4

Dung dich cua chét trung gian E3 (640 mg, 2,6 mmol) trong EtOH (30 mL)
dugc hydro héa duéi 5 bar v6i B (721 mg; 0,52 mmol) 1a chét xuc tac trong 18 h.
Hbn hop dugc pha lodng véi MeOH va dugc loc qua bang Xelit®. Dung mo6i hoa
tan duoc loai bo trong chdn khong dé thu duogc 457 mg cua E4 12 chét rin mau xam
(97%, d6 tinh khiét 88%).

Pidu ché chit trung gian E5

Puoc ¢6 dic HaSO4 (0,27 mL; 5,0 mmol) dugc thém vao dung dich cia chét
trung gian E4 (0,457 g; 2,50 mmol) trong EtOH (17 mL). Hon hop phén tng dugc
lam néng & 70 °C trong 1h30. Hon hop dugc co dic, duge hoan nguyén trong
EtOAc va NaHCO:s (chita nuéc, bdo hoa). Lép nude dugc chiét xuét véi DCM (3
14n). C4c 16p hitu co da lién két duge 1am khd bang MgSOs, dugc loc va duge cho
bay hoi trong chdn khong dé thu duge 230 mg of E5 1a dau khong mau (49%).

DPidu ché chit trung gian E6

2,6-Diclo-3 xyano-5 flopyridin (0,23 g; 1,2 mmol), DIPEA (1,1 mL, 6,1
mmol), chét trung gian E5 (0,23 g, 1,2 mmol) trong THF (3,0 mL) va EtOH (3,0
mL) dugc 1am noéng & 90 °C trong 18 h trong bng dugc bit kin. EtOAc duge thém
vao va duoc rira hai 1an véi nuée mudi. Lép hitu co duge 1am khd bang MgSOs,
duoc loc va duge cho bay hoi trong chdn khéng va duge tinh ché bing LC silic
diéu ché (gradien pha di dong: tir heptan/AcOEt 80/20 dén 70/30) dé thu dugc
0,195 g cua E6 14 chét rin mau tring (47%).

Pidu ché chit trung gian E7

Dudi Na, trong 6ng duoc bit kin, hdn hop cua C (144 mg; 0,33 mmol), E6 (95
mg; 0,28 mmol) va Cs2COs (0,32 g; 0,97 mmol) trong dioxan (2,4 mL) va nudc cht
(0,75 mL) dugc loai bd khi v6i N trong 5 phit. PACL2(PPhs)2 (19 mg, 28 pmol)
duoc thém vao va hdn hop phan tng dugc loai bé khi 14n nita v&i N trong 2 phut.
Hbn hop phan tng dugc 1am néng & 90 °C trong 2 h. Hon hop phéan tmg dugc lam
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lanh dén rt. DCM va nuée mubi dugc thém vao hdn hop phan tng. Lép nude duge
chiét xuit voi DCM. Céac 16p hitu co da lién két dugc rira v6i nuée mubi, dugc lam
khé bing MgSOs, dugc loc bd, dugc ¢b dic dén khi khd va duge tinh ché bing LC
silic diéu ché (gradien pha di dong: tir Heptan/EtOAc 90/10 dén 70/30) dé thu dugc
71 mg cta E7 1a chét rin mau tring.

Pidu ché axit 3-((5-xyano-6-(5.7-diflo-1H-indol-3-yl)-3-flopyridin-2-
vl)amino)-4-metoxy-4-metylpentanoic (240)

Dung dich ctia LiOH*H20 (24 mg, 0,58 mmol) trong nudc cit (0,22 mL)
dugc thém vao hdn hop cla chét trung gian E7 (71 mg, 0,12 mmol) trong THF
(0,64 mL). Hdn hop duge khudy trong 18 h & 60 °C. Dung dich dugc cho bay hoi
trong chan khong va dugc tinh ché bing LC silic diéu ché (pha di dong:
DCM/MeOH/AcOH 98/2/0,2) dé thu dugc diu khong mau dugc dong kho trong
MeCN/H20 d8 thu dugc 28 mg 14 chit rin mau tréng. Chét rin nay dugc thu trong
CH;CN va dugce rira 3 14n véi pentan, CH3CN duge cho bay hoi trong chan khong
va phén cin dugc dong khd trong CH3CN /H,0 dé thu duge 25 mg cia axit 3-((5-
xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-4-metoxy-4-
metylpentanoic (240) 1a chét rin mau tring (50%).

Pidu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-y1)-3-flopyridin-2-yl)amino)-
4 4-dimetylhept-6-enoic 241
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Pidu ché chit trung gian F1

Hdn hop cua 2,2-dimetyl-4-pentanal (3,68 g, 32,8 mmol) va 2-metyl-2-
propanesulfinamit (4,77 g, 39,4 mmol) trong CH2Cl> khan (225 mL) dugc thém
timg giot titan(IV) etoxit (9,8 mL, 39,4 mmol) & rt. Hon hop thu dugc duge khudy
& rt trong 18 h. Nuéce dugce thém vao ting phén dén khi toan bd két tha cua TiO, va
hdn hop duoc loc trén xelit. Phén loc dugc chiét va 16p hitu co duge rira véi nude
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(mdt 1an). Lép hitu co duge lam khod bang MgSO0s, duge loc va dung mdi hoa tan
dugc loai bd trong chdn khong. Phin thd duge tinh ché bing LC silic diéu ché
(gradien pha di dong: heptan/EtOAc: 95/5 dén 70/30) dé thu duogc 4,89 g cua F1 1a
déu khong mau (69%).

Pidu ché chét trung gian F2

Huyén phu ciia Zn hoat héa (1,41 g; 21,6 mmol) va axit metansulfonic (107
uL, 1,65 mmol) trong THF kho (10 mL) dwgc lam néng & bude hdi luu trong 15
phtit sau d6 hop chit F1 (930 mg; 4,32 mmol) trong THF khé (5§ mL) dugc thém
vdo. Sau d6 etylbromaxetat (1,4 mL, 13,0 mmol) trong THF kho (5 mL) dugc thém
vao ting giot trong 10 pht. Hon hop dugc khudy & bude hdi luu trong 1 h sau d6
dugc lam lanh dén rt, sau d6 duoc xtr Iy véi NaHCO3 (chira nude, bao hoa), dugc
loc qua bang xelit va duge rira v6i EtOAc. Cac 16p dugc tach riéng. Lop hitu co
duoc rira véi nude mubi, duge 1am khd bﬁng MgSOs4, dugc loc, dugce co dic frong
chdn khéng va duge tinh ché bing LC silic diéu ché (gradien: tir heptan/EtOAc
90/10 dén 50/50) d& thu dugc 672 mg cla chét trung gian F2 1a dau khéng mau
(51%).

Pidu ché chét trung gian F3/F3’

Hén hop ctia F2 (670 mg; 2,21 mmol) va HCI (3 M trong CPME, 2,2 mL,
6,62 mmol) trong MeOH (20 mL) dugc khudy & rt trong 56 h. Hon hop dugc cho
bay hoi dén khi kho sau d6 dugc hoan nguyén trong Et2O va pentan va dung moi
hoa tan dugc cho bay hoi dé thu duge 510 mg hdn hop cua chét trung gian F3 va
F3’ (70/30) 1a dau khong mau (98%).

Pidu ché Chit trung gian F4/F4’

2,6-Diclo-3 xyano-5 flopyridin (457 mg, 2,39 mmol), N,N-diisopropylamin
(2,1 mL, 12,0 mmol), chét trung gians F3/F3’ (510 mg, 2,56 mmol) trong THF(6,4
mL) va EtOH (6,4 mL) dugc 1am néng & 90°C trong 2 h trong bng duoc bit kin.
Dung moi hoa tan dugc cho bay hoi. EtOAc dugc thém vao va dung dich thu dugc
dugc rira hai 14n véi nuée. Lop hitu co duge 1am khod bang MgS0s, dugc loc, duge
cho bay hoi va dugc tinh ché bang LC silic didu ché (gradien pha di dong: tir
heptan/EtOAc 90/10 dén 50/50) dé thu duoc 304 mg cua chét trung gian F4 13 chét
rén mau vang (36%), va 76 mg cia chét trung gian F4’ 1a dau mau vang (9%).

Pidu ché chét trung gian F5

Du6i N, trong dng dugc bit kin, hdn hop cta C (462 mg, 821 pmol), F4 (264
mg, 746 pmol) va CsCO3 (851 mg, 2,61 mmol) trong dioxan (6,5 mL) va nudc cht
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(2 mL) dugc loai bd khi v6i N (hai 1an). PACLy(PPhs), (52,4 mg, 74,6 pmol) dugc
thém vao va hdn hop phan tng dugc loai bo khi 14n nita v6i Ny (hai 13n). Hon hop
phan tmg duge 1am néng & 90 °C trong 2 h, sau d6 & rt trong 16 h. Hon hop phéan
ung dugc lam lanh dén rt, sau d6 EtOAc dugc thém vao va 16p hiru co dugc rira voi
nuéce (hai 14n) va nuée mudi. Lép hitu co duge 1am khd bang MgSOs, dugc loc,
dugc cho bay hoi trong chdn khéng va duge tinh ché bing LC didu ché (silic,
gradien pha di dong: tir heptan/EtOAc 90/10 dén 60/40) dé thu dugc 188 mg cla
F5 khong tinh khiét 13 chét rén mau nau. Chét rén dugc tinh ché 1dn nira bing LC
silic didu ché (gradien pha di dong: tir heptan/EtOAc 90/10 dén 70/30) dé thu dugc
153 mg cua F5 14 bot mau vang.

Pidu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-
4 .4-dimetylhept-6-enoic 241

Dung dich ctia F5 (153 mg, 0,245 mmol) trong THF (4,7 mL) va nuéc cét
(1,6 mL) dugc thém LiOH*H,0 (52,4 mg, 1,22 mmol) va hdn hop phan tmng dugc
khudy & 60 °C trong 16 h. Dung mdi hoa tan duogc cho bay hoi trong chén khong.
Sau d6 phén cin dugc axit hoa voi HCI (chtra nude, IM) va phan két tha thu duoc
dugc loc va dugce rira véi nude dé thu dugc chit rin mau xanh. Chét rin nay duogc
pha lodng trong dietyl ete. Pentan dugc thém vao va phén két tiia thu dugc duge loc
va duoc rira véi pentan va dugce tinh ché bing pha nguoc sic ky (pha c¢b dinh: X-
Bridge-C18 5 pm 30 x 150 mm, gradien pha di dong: tr H,O (NH4HCO;
0,5%)/CH;CN 75/25 dén 35/65) dé thu dugc 11 mg ctia 241 (10%).

Pidu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-3-
(1-metylxyclopentyl)propanoic (244)

Bpin
F F. F F

A\
cl H H
N N NN NN
LN F o, GOt Y, NG NG
. NC LN s =N CO,Et =N CO,H
2 CO,Et cl B Chit trung glan F O\ LiOH+H,0 F N
- _ _  »
;E ; DIPEA NCTY N THF/H,0 N
THF/EtOH PdCly(PPhg); ; H
c Cs2C05 FooTs F
H1 H2 _ dioxan/née H3 244

Pidu ché chit trung gian H1

Budc 1. Trong nito, LIHMDS (1M trong THF) (189 mL, 189 mmol) dugc
thém timg giot vao dung dich cua xyclopentancarbonitril (15 g, 158 mmol) trong
THF (64 mL) & -78 °C. Hon hop sau d6 duoc khudy & 30 phtit va CHsI (14,7 mL,
240 mmol) dugc thém vao trong mot phan va hdn hop dugc lam Am tir tir dén rt
qua dém. EtOAc (250 mL) duoc thém vao va NH4CI 10% (200 mL) dugc thém vao
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tir tir & 0°C. Sau d6 nude (100 mL) dugc thém vao tao thanh dung dich va 16p hitu
co dugc tach riéng va dugce rra voi nudce mudi, duoc 1am kho va duge cd dic dé
thu dugc 1-metylxyclopentancarbonitril (16,8 g, diu mau vang) ma dugc st dung
ma khong tinh ché trong budc tiép theo.

Buéc 2. O -78 °C trong nito, DIBAL (37 mL, 37 mmol) dugc thém ting giot
vao dung dich ctia 1-metylxyclopentancarbonitril (2,0 g, 18 mmol) trong CH2Cl»
(117 mL) va hdn hop dugc khudy 15 phut & -78°C sau d6. CH30H (37 mL) dugc
thém vao tir tir & -78°C va phéan tmg duoc 1am 4m dén rt. NaOH (1M) 200 mL duge
thém vao va dung dich chira nuéc duge chiét xudt hai 1dn v6i CH2Cly, dugc 1am
kho bing MgSOs va dugc cd dic. Hon hop ndy dugc khudy trong 1h trong HCI
chtta nuéc (3M), duge chiét xudt véi CH2Cly, duge 1am khd bing MgSO4 va duge
6 dac dé thu duoc 1-metylxyclopentancarbaldehyt (1,4 g, diu mau vang).

Budc 3. 1-metylxyclopentancarbaldehyt (1,4 g, 12 mmol), axit malonic (1,0 g,
9,6 mmol), NH40Ac (1,5 g, 19 mmol) trong EtOH (5,6 mL) dugc khudy qua dém
& 80 °C trong 6ng duoc bit kin. Hdn hop dugce 1am lanh dén rt, duoc loc va dugc
rira véi EtOH. HaSO4 (0,51 mL, 9,6 mmol) dugc thém vao ph?m loc va hén hop
dugc khudy trong 2h & 80°C. Hdn hop dugc cd dic, dugc 14y trong nudc va duge
rira vé6i DCM (3x). Hitu co hdn hop bi bé di va 16p nude duge bazo hoa véi NaOH
(3N) va dugc chibt xudt véi DCM ba 1an. Lép hitu co duge 1am kho bang MgSOs,
duoc loc va dugc c6 dac dé thu duoc H1 (0,75 g, dau khong mau).

'Pidu ché chit trung gian H2

2,6-Diclo-3 xyano-5-flopyridin (0,3 g, 1,6 mmol), N,N-diisopropyletylamin
(1,4 mL, 7,9 mmol), H1 (0,47 g, 2,4 mmol) trong THF (3,9 mL) va EtOH (3,9 mL)
duoc lam néng & 90 °C trong 3 h. Hdn hop dugc 1am lanh dén rt, dugce c6 dic va
duoc tinh ché bang LC silic diéu ché (gradien pha di dong: heptan/EtOAc tir 90/10
dén 70/30) dé thu dugc 295 mg ctia H2 13 diu khong mau (53%).

Piéu ché chét trung gian H3

PdCl2(PPhs); (58 mg, 0,083 mmol) dugc thém vao dung dich dugc loai bd khi
ctia H2 (0,295 g, 0,83 mmol), C (0,39 g, 0,83 mmol) va Cs2CO3 (0,95 g, 2,9 mmol)
trong 1,4-dioxan (11 mL) va H,O (3,8 mL) va hdn hop dwoc khudy 1 h & 90 °C.
Nuéc va EtOAc duge thém vao va 16p hitu co duge rira véi nude mudi, duge lam
khé bing MgSO0s, duge loc, duge cho bay hoi va dugc tinh ché bang LC silic diéu
ché (pha di dong: heptan/EtOAc tir 90/10 dén 80/20) dé thu dwgc 320 mg ctia H3 1a
chét rdn mau be.
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Diéu ché 244

KOH (287 mg; 5,12 mmol) dugc thém vao hdn hop ctia H3 (320 mg; 0,512
mmol) trong EtOH (7,4 mL) va hdn hop duge khudy 6 rt trong 3 ngay. Dung moi
hoa tan dugc loai bo duéi 4p sudt giam va dugc hoan nguyén trong nude, duge axit
hoéa véi 3N HCI dén khi hinh thanh phan két tia. Dung dich dugc loc, va chit rin
duogc hoan nguyén trong CH,Cl, dugc 1am kho bang MgSO0s, duge loc va dugce cd
dc dé thu dugc chét rdn mau be dugc tinh ché bang sic ky pha ngugc (pha cb dinh:
X-Bridge-C18 5 um 30 x 150mm, pha di dong: Gradien tir 75% H2O(NH4HCOs3
0,5%), 25% CH;CN dén 35% H,0 (NH4HCO; 0,5%), 65% CH3CN) d thu dugc
137 mg clia hop chit & tiéu d&(244) 14 chit rin (60%). Su phan tich bang SFC ddi
xtng (pha cb dinh: xenluloza Lux 25pm 250 x 21,2 mm, pha di dong: 80% CO2, 20%
CH30H) thu dugc 98 mg cua 245 1a chét rén mau tring.

Didu ché 246
F
H ° NH,

I N—N

NZ= \=N

F

\
N
H

F

(+F)

Hon hop ctia H4 (30,0 mg; 67,8 pmol), HMDS (28,8 pL, 0,136 mmol),
EDCI-HCI (15,6 mg, 0,0814 mmol), HOBT (11,0 mg, 0,081 mmol) va TEA (14,1
pL, 0,102 mmol) trong THF (1,4 mL) va CH2Cl, (1,3 mL) duoc khudy & rt trong
16 h. Nuéc v DCM dugc thém vao, 16p nude duge chiét xudt véi CHaCl, (hai 14n).
Céac 16p hitu co d4 lién két duoc rira v6i nude mubi (hai 14n), duge lam kho béng
MgSOs, dugc loc va duge cho bay hoi trong chdn khong. Phan cin ndy dugc tinh
ché bing LC silic didu ché (pha di dong: CH2Cly/ CH;OH/chra nu6cNH; tir
98:2:0,2 dén 96:4:0,4) d8 thu duoc 246 (12 mg, chit rfin mau tring, 43%).
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Pidu chd (zrans)-2-((5-xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-
1 -etylxyclohexanaxit carboxylic (247)

Bpin
N F

F
N H co Me
JN ? {_H conH
coMm C°2Me T =N I N
z e NC _N
/¢( Chéttr\mggi [ F
A\
T DpeEA PdCIz(PPh3)2 KOH, LiOH N
THF/EtOH Cs,CO;, F Ts EtOH, H,0 H
[1446439-08-2] F

dioxan/nudc

247
(+F)

Diéu ché (trans)-metyl 2-((6-clo-5-xyano-3-flopyridin-2-yl)amino)-1-
etylxyclohexancarboxylat

2,6-Diclo-3 xyano-5-flopyridin (400 mg, 2,09 mmol), N,N-diisopropylamin
(1,8 mL, 10,5 mmol), (frans)-metyl 2-amino-1-etylxyclohexancarboxylat
[1446439-08-2] (616 mg, 3,32 mmol) trong THF (5 mL) va EtOH (5 mL) dugc lam
néng & hdi hueu trong 2 h. Hon hop dugc lam lanh dén rt, sau 46 dung mdi hoa tan
dugc cho bay hoi trong chdn khéng. Nude, nude mudi va EtOAc dugc thém vao.
Lé&p hitu co duge loai bo, duge rira v6i nude mubi, duoc 1am khd bing MgSOs,
dugc loc, duogc cho bay hoi trong chdn khéng va dugc tinh ché bang LC silic diéu
ché (gradien pha di dong: tir heptan/EtOAc 90/10 dén 50/50) dé thu duge 600 mg
cua (trans)-metyl 2-((6-clo-5-xyano-3-flopyridin-2-yl)amino)-1-
etylxyclohexancarboxylat 1a chét rn mau tréng (84%).

Pidu ché  (trams)-metyl  2-(( 5-xyano-6-(5,7-diflo-1-tosyl-1H-indol-3-y1)-3-
flopyridin-2-yl)amino)-1-etylxyclohexancarboxylat

Duéi Ny, trong éng dwoc bit kin, hdn hop cia C (250 mg, 0,346 mmol),
(trans)-metyl 2-((6-clo-5-xyano-3-flopyridin-2-yl)amino)-1-
etylxyclohexancarboxylat (176 mg; 0 519 mmol) va Cs2CO3 (395 mg, 1,21 mmol)
trong 1,4-dioxan (7,5 mL) va nudc cat (2,5 mL) dugc loai bd khi véi N2 (3 14n).
PdC1»(PPhs), (24,3 mg, 34,6 pmol) dugc thém vao va hdn hop phan tng dugc loai
b6 khi 1in nita véi N2 (3 14n). Hén hop phén (mg dugc lam néng & 90 °C trong 1 h.
Hon hop phéan tng duge lam lanh dén rt va dung mdi hoa tan dugc cho bay hoi
trong chan khong. Phén cin dugc liy trong EtOAc va 16p hitu co dugc rira véi
nuéc mudi (hai 1an), dugc 1lam khod bang MgSO4, duoc loc bo, duge cb dic dén khi
khd va dugc tinh ché bing LC didu ché (silic, gradien pha di dong: tir
heptan/EtOAc 95/5 dén 70/30) dé thu duge 196 mg ciia hop chét & tiéu dé Ia chét
rén mau xanh dwong (93%).
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DPidu ché (trans)-2-((5-xyano-6-(5,7-diflo-1H-indol-3-yl)-3-flopyridin-2-yl)amino)-
1-etylxyclohexanaxit carboxylic (247)

KOH (101 mg; 1,80 mmol) dugc thém vao hdn hop cta (trans)-metyl 2-((5-
xyano-6-(5,7-diflo-1-tosyl-1 H-indol-3-yl)-3-flopyridin-2-yl)amino)-1-etylxyclo-
hexancarboxylat (165 mg, 0,361 mmol) trong EtOH (5,2 mL) va hdn hop duoc
khudy & rt trong 6 h. Sau d6 dung dich cia LiOH*H>O (30,3 mg, 0,722 mmol)
trong nudc cat (1 mL) duge thém vao va hdn hgp phan tmg duge khudy & rt qua
dém. Sau d6 hdn hop dugc lam néng & 50 °C trong 6 h sau d6 & 80 °C trong 16 h.
Hon hgp phan tng dugc cho bay hoi dén khi kho. Phan cin duoc 14y trong nude
HCI (chtra nuéc 1N) duge thém vao dén khi pH=1. Phan két tia thu dugc dugc loc
dé thu dugce 89 mg cua chit rin mau be. Chét rén ndy dugc tinh ché biang LC silic
didu ché (gradien pha di dong: tir CH,Cl/MeOH 98/2 dén 90/10) dé thu dugc 55
mg cla chit rin mau tring duge tinh ché bing pha nguoc (pha ¢ dinh: X-Bridge-
C18 5um 30 x 150 mm, gradien pha di dong: HO (chita TFA 0,05%)/CH;CN
60/40 dén 0/100) dé thu dugc 25 mg cta hop chdt & tiéu d& 14 chat rin mau be
(16%). :

Piéu ché 248

o)

_{
F NH (j

N
F HN’QO

N\ /
P NHN,O

Su phén tach déi xtmg trén 82 mg clia 6 qua SFC dbi xing (pha c¢b dinh:
CHIRALCEL OJ-H 5pm 250 x 20 mm, pha di dong: 80% CO2, 20% CH;30H (0,3%
isopropylamin)) thu dugc 29 mg cua hop chét & tiéu d& sau khi déng kho cac phan
doan dugc thu gom.

Pidu  ché  N-((cis)-3-((6-(5,7-diflo-1H-indol-3-y1)-3-flo-5-(metylsulfonamido-
metyl)pyridin-2-yl)amino)xyclohexyl)pyrolidin-1-carboxamit (250)

H H
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Trong 6ng duge bit kin, metansulfonyl clorua (26 pL 0,331 mmol) dugc thém
vao dung dich cia N-((cis)-3-((5-(aminometyl)-6-(5,7-diflo-1H-indol-3-yl)-3-
flopyridin-2-yl)amino)xyclohexyl)pyrolidin-1-carboxamit (115 mg, 0,165 mmol)
va EtsN (81 pL, 0,579 mmol) trong DCM (2 mL). Hon hop phéan tng duge khudy &
rt trong 18 h. Nudc, nude mubi va EtOAc dugc thém vao hdn hop phan Gmg. Lép
nude dugc chibt xult véi EtOAc (hai 1an). Cac 16p hitu co da lién két dugc lam kho
bang MgSOs, dugce loc va duge cho bay hoi trong chdn khong. Phan cin dugc tinh
ché bing LC silic didu ché (gradien pha di dong: tir DCM/MeOH/agNH; 100/0/0
dén 90/10/1). Céc phan doan tinh khiét dwgc thu gom va duge cho bay hoi dén khi
khd. Phan cin thu duge voi axeton va dugc cho bay hoi trong chin khong va chét
rén duoc lam khd trong chan khong (36 h & 50 °C) dé thu dugce 50 mg cta 250 1a
chét rin mau tring nhat (54%).

Piéu ché 251
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Piéu ché K1

Dudi Ny, & -78 °C, TiCls (10,8 pL, 98,7 mmol) dugc thém vao dung dich cia
1-metoxy-2-metyl-1-(trimetylsiloxy)propen (20 mL; 98,7 mmol) va fert-butyl
propiolat (13,5 pL, 98,7 mmol) trong E (340 mL). Hon hop phan tng duge khuay 4]
-78 °C trong 30 phut. H,O (65 mL) dugc thém vao ¢ -78 °C. Hén hop duoc dé 4m
1én dén rt va nudc va DCM duge thém vao. Lép nude duge chiét xut véi CH2CI2.
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L6p hitu co dd lién két dugce rira v6i nuée, duge 1am kho bing MgS0q, duge loc va
dugc cho bay hoi trong chan khong dé thu dugc K1(79%).

Pidu ché K2

Duéi N2, EtsN (16,3 mL, 117 mmol, 1,5 eq) dugc thém vao hdn hop cua O1
(22,3 g, 78,1 mmol) va benzylhydroxylamin hydroclorua (16,2 g, 102 mmol, 1,3 eq)
trong DCM khé (400 mL) va duoc khudy & rt 4 h. Hon hop phén tng dugc lam
néng & budc hdi luu trong 2 ngay va 6 h. DCM va nu6e dugc thém vao hdn hop
phan tng. Lép nudc duge chiét xuét vé6i DCM. Céc 16p hitu co da lién két dugc
lam kh6 bing MgSOs, duge loc va dugce cho bay hoi trong chén khong. Phan cin
duoc tinh ché bing LC silic diéu ché (gradien pha di dong: tir heptan/EtOAc 80/20
dén 50/50) dé thu duogc 16,5 g ctia K2 (62%).

Pidu ché K3

Dung dich cua K2 (16,5 g, 51,7 mmol) trong MeOH (245 mL) dugc hydro
héa & rt dudi 15 bar véi chit xac tac Pearlman (7,36 g, 5,17 mmol) 1a chét xuc tac
trong binh phan tng chira duong bng c6 4p suét & rt trong 2 h. Hon hop phan tng
dugc loc trén bang xelit va dugc rira véi MeOH. Dung moi hoa tan dugc cho bay
hoi trong chan khong dé thu dugc 15,5 g cia K3.

Pidu ché K4

2,4-dicloflopyrimidin (263 mg, 1,58 mmol), K3 (490 mg, 1,13 mmol),
DIPEA (1,15 mL, 6,57 mmol) trong Me-THF (5 mL) va EtOH (5 mL) dugc lam
néng & 80 °C trong 18 h. Hon hop dugc ¢d dic dén khi kho. Nude va nuéc mubi
dugc thém vao. Lép nude duge chiét xuét v6i EtOAc (hai 14n). Céc 16p hitu co da
lién két dugc lam kho bf?lng MgSQs, duge loc va duge cho bay hoi trong chdn
Khéng. Phan can dugc tinh ché bing LC silic didu ché (gradien pha di dong: tir
DCM/MeOH/AcOH: 100/0/0 dén 95/5/0,5) dé thu duoc 373 mg ciia K4 (72%).

Pidu ché K5

Du6i Na, trong 6ng dung duogc 10 vi séng,'h(:)n hop ctia C (594 mg, 1,14 mmol,
do tinh khiét 83%), K4 (373 mg; 0,948 mmol; d tinh khiét 92%) va Cs2COs (1,08
g, 3,32 mmol) trong dioxan (8 mL) va H>O (2,5 mL) duoc loai bo khi v6i Na trong
5 phut. PAdCl2(PPhs)2 (67 mg, 94,9 pmol) dugc thém vao va hdn hop phan tGng dugc
loai bo khi 14n nita véi N trong 2 phut. Hon hop phan ing dugce 1am néng ¢ 100 °C
trong 10 vi séng. Hon hgp phén tng dugc loc trén Xelit va dugc rira vdi hdn hop
DCM/MeOH 80/20. Phan loc dugc tinh ché bing LC silic didu ché (gradien pha di
dong: tir heptan/EtOAc 80/20 dén 60/40) dé thu dugc 419 mg K5 (57%).
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Piéu ché K6

HN(CH3), (2M trong THF 0,402 mL, 0,805 mmol) dugc thém vao dung dich
cia K5 (419 mg, 0,536 mmol), HATU (408 mg, 1,07 mmol) va Et:N (0,186 mL,
1,34 mmol) trong DCM (10 mL). Hon hop phan Gng duoc khudy trong 18 h & rt.
NaHCOs (bdo hoa, chira nuéc) va DCM duge thém vao hdn hop phan tmg. Lép
nuée duoc chibt xuit véi DCM (hai 1an). Cac 16p hitu co da lién két dugc lam kho
bing MgSO4, dugc loc va dugce cho bay hoi trong chdn khéng. Phin can dugc tinh
ché bing LC silic didu ché (gradien pha di dong: tir DCM/MeOH/AcOH 100/0/0
dén 99/1/0,1) dé thu duogc 240 mg K6 (68%).

DPiéu ché K7

KOH (102 mg; 1,82 mmol) dugc thém vao K6 (240 mg, 0,364 mmol) trong
EtOH (10 mL). Hon hgp phéan tng dugc khudy & rt trong 18 h. NaHCO; (bdo hoa,
chira nude) va BtOAc duge thém vao. Lop nude duge chiét xult véi EtOAc (hai
14n). Céac 16p hiru co da lién két duge rira véi hdn hop NaHCOs (bdo hoa, chira
nude) va nude (9/1), duge 1lam kho bang MgS0s, dugc loc va duge cho bay hoi
trong chdn khéng dé thu duge 207 mg K7. '

Didu ché 251

Axit trongmic (2 mL) dugc thém vao K7 (90 mg; 0,178 mmol), hdn hop phan
ung dugc khudy & rt trong 14 h. Toluen dugc thém vao va hdn hop phan g du:oc
cho bay hoi trong chdn khong. Phén cin dugc tinh ché bing pha ngugc (pha cb
dinh: X-Bridge-C18 5 pm 30 x 150 mm, pha di dong: gradien tir chira nudc
NH4HCO3 (0,5%)/MeCN 85/15 dén 45/55). Phan doan tinh khiét dugc thu gom va
dugc cho bay hoi trong chdn khong dé thu duge 10 mg hop chit & tiéu de.

Didu ché axit 3-((5-xyano-6-(5,7-diflo-1H-indol-3-y1)-3-flopyridin-2-yl)amino)-3-
(4-metyltetrahydro-2H-pyran-4-yl)propanoic 255

F

[o]
N O OMe / A
Pearlman cat. MeOH HATU
BANHOH-HCI DIPEA, DCM 1) PACIp(PPhg)z

MeOH DIPEA
[502609 .48.5] EtaN, DM MeTHF/EtOH €5,C03,Dioxan/ 'H20
2) LIOH*H,0 255

(+F)

Pidu ché Chét trung gian Q1

Trong nito, EtN (1,5 mL, 10,8 mmol) dugc thém vao hdn hop cta [502609-
48-5] (1,4 g, 7,60 mmol) va N-benzylhydroxylamin HCI (1,5 g, 9,40 mmol) trong

-79-



31054

DCM (50 mL) va dwgc khudy & rt qua dém. Hon hop dugc ¢d ddc trong chan
khong. Phdn cin dugc tinh ché bing LC silic didu ché (gradien pha di dong: tir
heptan/EtOAc 90:10 dén 50:50). Cac phén doan chtra sin phdm dugc két hop va
dung mdi hoa tan dugc loai bd trong chdn khéng dé thu duge 960 mg Q1 (46%) 1a
dau khong mau.

Diéu ché Q2

Trong may hip, dung dich ciia Q1 (960 mg; 3,49 mmol) va chét xuc tac
Pearlman (979 mg, 0,697 mmol) trong MeOH (30 mL) dugc khudy dudi khi H (5
bar) & rt qua dém. Hon hop phéan tmg dugc loc trén bang xelit, duge rira véi MeOH
va phén loc dugc cho bay hoi trong chdn khong dé thu duoc 670 mg Q2 1a chat rin
mau tring.

Piédu ché Q3

2,6-diclo-3 xyano-5 flopyridin (820 mg, 4,29 mmol), Q2 (670 mg, 3,58
mmol), N,N-diisopropyletylamin (3,12 mL, 17,9 mmol) trong MeTHF (14 mL) va
EtOH (14 mL) dugc lam néng & 80 °C qua dém. Hon hop duge cho bay hoi va
phén cin dugc hoan nguyén trong nude, sau d6 dugc axit hda bang HCI (chtta nuéc
1M) dén khi pH=1. Lép nuée duge chiét xuat véi EtOAc (x2). Cac 16p hitu co da
lien két dugc lam kho biang MgSOs, duge loc va duge cho bay hoi trong chdn
khéng dé thu duge 1,09 g of Q3 14 chit rdn mau nau (89%).

Pidu ché 04

MeOH (401 pL; 9,90 mmol) dugc thém vao dung dich cia Q3 (1,09 g; 3,19
mmol), HATU (1,82 g; 4,78 mmol) va N,N-diisopropyletylamin (989 pL; 5,74
mmol) trong DCM (31 mL). Hon hgp phén tng dugc khudy & rt trong 3 h. Nudc va
CH,Cl, dugc thém vao va céc 16p duge tach riéng. Lép hitu co duge rira véi nude
mudi, sau d6 dugce lam khd bﬁng MgSO0s, dugce loc va duge cd dic trong chdn
khéng. Phan cin dugc tinh ché bing LC silic diéu ché (gradien pha di dong: tir
CH,CL/EtOAc 100/0 d& 90/10). Cac phan doan chira san phdm dugc két hop va
dung mdi hoa tan dugc loai bd trong chdn khéng dé thu dugc 255 mg Q4 (22%) 1a
diu khong mau.

Pidu ché 255

Dung dich cia Q4 (255 mg, 0,717 mmol), C (405 mg; 0,860 mmol) va
Cs2COs (701 mg, 2,15 mmol) trong 1,4-dioxan (8 mL) va H2O (3,2 mL) dugc loai
bd khi bang suc khi N, trong 10 phit trude khi thém PACl(PPhs)z (50 mg, 71,7
umol). Hon hop thu dugc dugc loai b khi bang suc khi N trong 10 phut sau d6
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duogc khudy & 90 °C qua dém. Lithi hydroxit monohydrat (153 mg, 3,58 mmol)
dugc thém vao va hdn hop duge khudy & 60 °C qua dém. Hon hop dugc cho bay
hoi trong chdn khong. Phén cin dugc hoan nguyén trong MeOH/AcOH (90:10)
duoc loc qua Xelit, va dung moi hoa tan cia phén loc dugc cho bay hoi trong chdn
khéng. Phin thd duogc tinh ché bang LC silic diéu ché (gradien pha di dong: tir
CH2Cly/MeOH/AcOH 100:0:0 dén 90:10:1). Cac phan doan chta san phim dugc
két hop va dung méi hoa tan dugc loai bd trong chdn khong dé thu duge dau mau
nau va dugc tao hén hop ddng sdi v6i toluen (hai 14n). Chét rén dugc nghién nho
trong MeCN, sau d6 dugc phan 14p bang cach loc dé thu duoc 60 mg 255 (18%) la
chét rin mau tring.

Pidu ché 256

HO

O
o F <: <
/_?NH /—\ e

N
E

N
H
F
Bu6c 1. Su giam di cia nhom nitril duge thuc hién bing cach sir dung
phuong phap tuong tw phuong phép diéu ché 6.

Buéce 2. Trong dng dugce bit kin, etyl clotrongmat (26,6 pL, 279 umol) dugc
thém vao hdn hop cta metyl 3-((5-(aminometyl)-6-(5,7-diflo-1H-indol-3-yl)-3-
flopyridin-2-yl)amino)-4,4-dimetylpentanoat (55 mg, 127 pmol), DMAP (2 mg, 13
pmol) va EtN (53 pL, 380 pmol) trong DCM (2,75 mL). Hon hop phan tng duge
khudy & rt trong 18 h. NaOH (51 mg, 1,27 mmol, 10 eq), EtOH (1 mL), H20 (1 mL)
duogc thém vao va hdn hop phan tmg duge khudy & rt trong 18 h. NaOH (203 mg,
5,06 mmol, 40 eq) dugc thém vao va hdn hop phan tng duoc khudy & rt trong 18 h.
Lithi hydroxit monohydrat (108 mg, 2,53 mmol) dugc thém vao va hdn hop phan
tng dugc khudy & rt trong 18 h. KHSO4 (chira nuéc 10%) va EtOAc dugce thém
vao hdn hop phan tng. Lép nude duge chiét xuét véi EtOAc (hai 14n). Cac 16p hitu
co da lién két duge 1am khd bing MgSOq, chit rin duoc loai bd bang cach loc va
dung méi hoa tan cua phén loc dugc cho bay hoi trong chén khong. Phéan tho dugc
tinh ché bing pha nguoc (pha ¢b dinh: X-Bridge-C18 5 pm 30 x 150 mm, pha di
dong: gradien tt MeCN/H,0 (NH4sHCO; 0,5%) 85/15 dén 55/40). Phan doan tinh
khiét duge thu gom, dugc cho bay hoi dén khi khd, dugc hoa tan trong MeCN va
duoc thém nuée vao. Hon hop thu duge dugc dong khd dé thu duoc hop chét & tiéu
d@ 1a chét rén mau tring (11 mg, 18%).
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Pidu ché ($)-2-(5,7-diflo-1H-indol-3-y1)-5-flo-6-((1-hydroxy-3.3-dimetylbutan-2-
yl)amino)nicotinonitril (257)

F

O

F

| B
N F
NG~ N H =N >E\ OH >@OH
cl S
H(.Zsz\l=§ oH | _N (S) Chit trung gian C LiOHe HZO
4( DIPEA, NC N\
MeTHF/EtOH cl PdC'z(PPhs)z TTHFH,O H
[112245-09-7] P1 Dloxan/Hzo

Diéu ché P1

2,6-diclo-3-xyano-5-flopyridin (0,518 g, 2,71 mmol), N,N-diisopropyletyl-
amin (2,37 mL, 13,6 mmol), [112245-09-7] (318 mg, 2,71 mmol) trong MeTHF
(6,5 mL) va EtOH (6,5 mL) dugc lam néng & bude hdi lvu trong 20 gid. Hén hop
dugc cho bay hoi dén khi kho. Phin cin dugc tinh ché bang LC silic didu ché
(gradien pha di dong: tir heptan/EtOAc 85/15 dén 60/40) dé thu duoc 0,5 g P1
(68%).

Diéu ché P2

Dung dich cia C (450 mg, 1,66 mmol), P1 (936 mg, 1,99 mmol) va Cs2CO3
(1,62 g, 4,97 mmol) trong 1,4-dioxan (18 mL) va H2O (7,3 mL) duoc loai bé khi
bing céch suc khi N trong 10 phit truge khi thém PdCly(PPhs): (116 mg, 166
pmol). Hon hop thu duge dugc loai bo khi cach suc khi N trong 10 phut sau d6
dugce khudy & 90 °C trong 3 h. Nuéc va EtOAc duge thém vao va cic 16p duoc
tach riéng. Lép hitu co duge rira véi nude mubi, duge 1am kho béng MgSOq4, dugce
loc va duge cho bay hoi trong chdn khong. Phin cin dugc tinh ché bang LC silic
didu ché (gradien pha di dong: tir Heptan/DCM 50:50 dén 100:0). Cac phan doan
t6t nhit duoc lién két va dung mdi hoa tan dugc loai bé trong chdn khong dé thu
duogc 274 mg P2 (30%) 1a chét rin mau tring.

Piéu ché 257

Hon hop cua P2 (50 mg, 92,2 pmol) va lithi hydroxit monohydrat (19 mg,
0,461 mmol) trong THF (0,7 mL) va H,O (173 pL) dugc khudy & 60 °C qua dém.
Dung dich dugc cho bay hoi trong chdn khéng. Phén cin duoc hoan nguyén trong
MeOH/AcOH (90:10), dugc cho bay hoi trong chdn khéng va dugc tinh ché bang
LC silic didu ché (gradien pha di dong: ttr DCM/MeOH/AcOH 100:0:0 dén
95:5:0,5). Céc phan doan chira san phim duoc két hop va dung moi hoa tan dugce
loai bo trong chdn khong dé thu duge chét rén mau tring, duoc tao hdn hop dong
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s6i vdi toluen (hai 14n) dé thu dugc 20 mg chét rin mau tring khong tinh khiét sau
d6 duoc tinh ché bing pha ngugc (pha cb dinh: X-Bridge-C18 5 pm 30 x 150 mm,
gradien pha di dong: tr HO(NHsHCO; 0,5%)/MeCN 65:35 dén 25:75) @é thu
dugc 10 mg 257 (28%) 13 chét rdn mau vang.

N-((cis)-3-((5-(axetamidometyl)-6-(5,7-diflo-1 H-indol-3-yl)pyridin-2-
yl)amino)xyclohexyl)pyrolidin-1-carboxamit (260) duoc phén lap 1a san phém phu
trong qua trinh tao thanh hgp chit 6.

Pidu ché N-(5-((2-(5,7-diflo-1H-indol-3-y1)-5-flopyrimidin-4-yl)amino)tetrahydro-
2H-pvran-3-y1)-1H-1.2.3-triazol-5-carboxamit (261)

F
N F O
F HNI : %\(\
07 N\

HN-N

Hop chit & tidu d& duoc diéu ché str dung phuong phap twong tw phuong phap
didu  ché  N-(5-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)amino)-3,3-
dimetylxyclohexyl)-1-metyl-1 H-imidazol-4-carboxamit (202), bt diu tr 2H-
pyran-3,5(4H,6H)-dion, duoc chuyén héa thanh tetrahydro-2H-pyran-3,5-diamin
theo cic quy trinh dwgc md ta trong Faming Zhuanli Shenging (2015), Sang ché
Trung Qubc 104592038 va Yingyong Huaxue (1992), 9(6), 57-60.

Pidu  ché  N-((1R*.35%)-3-((2-(5.7-diflo-1H-indol-3-yl)-5-flopyrimidin-4-yl)-
amino)xvclohexyl)-3-(hydroxymetyl)-1-metyl-1H-pyrazol-5-carboxamit(262)

F
F
Qjﬁugo
N/N
F HN/ H HJ\%B—\

/
NN oH

Dung dich ctua 5-(((LR*,35*)-3-((2-(5,7-diflo-1H-indol-3-yl)-5-flopyrimidin-
4-yl)amino)xyclohexyl)carbamoyl)-1-metyl-1H-pyrazol-3-axit carboxylic(159)
(350 mg, 0,663 mmol) trong THF (10 mL) dugc thém LAH (1M trong THF) (0,995
mL, 1 M, 0,995 mmol) & 0-5°C trong bé d&/mubi. Sau d6 hdn hop dugc lam 4m
dén nhiét do phong va sau d6 2 gid, phan ung dugce 1am dimg véi da/nuée (1 mL)
va dugc chiét xuit véi diclometan (3 x 10 mL). Céc 16p hitu co da lién két dugc
1am khé bing natri sulfat khan va dugc cd ddc trong chdn khong. Phan thé dugc
tinh ché bing HPLC diéu ché (pha c6 dinh: RP XBridge Prep C18 OBD-10 pum,30
x 150 mm, pha di dong: 0,5% chira nu6c NHsAc + 10% CH3CN, CH3;OH). Cac
phan doan mong mubn duogc thu gom va duge cd dic dudi ap sudt giam. Phan thd

-83-



31054

duoc hoa tan trong metanol va dugce cd dic dudi ap sut giam dé thu dugc hop chét

& tiéu d€ & dang ran.

Bang 1. Hop chét c6 cong thirc (I) va dit liéu phén tich tuong tmg. Hop chat
dugc didu ché theo cac phuong phap dugc md ta trong phén thir nghiém hodc cac

quy trinh lién quan gan.

CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

TH NMR (400 MHz,
DMSO-ds) & ppm 1,17 -
1,31 (m, 2 H) 1,37 - 1,51
(m, 2 H) 1,74 - 1,87 (m, 6
H) 2,01 (d, J=11,44 Hz, 1
H) 2,11 (d, J=11,66 Hz, 1
H) 3,14 - 3,23 (m, 4 H) 3,56
- 3,68 (m, 1 H) 4,05 - 4,17
(m, 1 H) 5,82 (d, J=7,92 Hz,
1 H) 7,04 (ddd, J=11,33,
9,46,2,31 Hz, 1 H) 7,47 (d,
J=7,48 Hz, 1 H) 8,01 (dd,
J=10,12, 2,20 Hz, 1 H) 8,13
(dd, J=5,17, 3,41 Hz, 2 H)
12,17 (s, 1 H)

0,99

459,2

"H NMR (400 MHz,
DMSO-ds) 6 ppm 0,97 (s, 9
H) 2,52 - 2,70 (m, 2 H) 4,81
(t, J=8,36 Hz, 1 H) 6,92 -
7,16 (m, 1 H) 7,43 (d,
J=8,80 Hz, 1 H) 8,08 (s, 1
H) 8,11 (d, J=3,96 Hz, 1 H)
8,16 (dd, J=10,34, 2,20 Hz,
1 H) 12,15 (br. s., 1 H)

0,83

393,1
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CAU TRUC

TH NMR

Rt
(phut)

Phwong

4

phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

TH NMR (400 MHz,
DMSO-ds) 6 ppm 1,28 -
1,71 (m, 4 H) 1,84 (m,
J=9,90 Hz, 2 H) 1,98 - 2,13
(m, 2 H) 3,67 (s, 3 H) 3,75 -
3,88 (m, 1 H) 4,11 - 4,26
(m, 1 H) 7,02 - 7,20 (m, 2
H) 7,61 (dd, J=19,04, 1,21
Hz, 2 H) 7,65 - 7,73 (m, 2
H) 7,83 (d, J=11,22 Hz, 1
H) 7,89 (dd, J=10,12, 2,20
Hz, 1 H) 8,29 (s, 1 H) 9,68 -
14,83 (m, 1 H) 12,32 (s, 1
H)

1,81

494,4

'H NMR (400 MHz,
DMSO-ds) 6 ppm 12,3 (s br,
1H), 8,28 (s, 1H), 7,87 (dd,
J=12,0, 10,1 Hz, 1H), 7,83
(d, J=11,6 Hz, 1H), 7,65
(d, J=7,6 Hz, 1H), 7,11
(ddd, J=2,0,9,6, 11,6 Hz,
1H), 5,81 (d, J= 5,8 Hz,
1H), 4,13 (m, 1H), 3,50 (m,
1H), 3,17 (m, 4H), 2,02 (m,
2H), 1,81 (m, 2H), 1,76 (m,
4H), 1,16-1,53 (m, 4H)

2,87

483,1

(+/-)

TH NMR (400 MHz,
DMSO-ds) 6 ppm 1,16 -
1,65 (m, 6 H), 1,68 - 1,91
(m, 3 H), 1,96 (br. s., 1 H),
2,01 (br. s., 1 H), 2,82 (d,
J=6,9 Hz, 1 H), 4,70 (t,
J=6,7 Hz, 1 H), 7,04 (ddd,
J=11,3,9,5,2,2 Hz, 1 H),
7,50 (d, J=6,9 Hz, 1 H),

0,87

417,1
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Trong
) ) Rt Phwong lqug
CAU TRUC 'H NMR (phiit) phip | tim thay
LC LC-MS
[M-+H]*
8.06- 8,11 (m, 2 H), 8,13
(d, J=4,0 Hz, 1 H), 12,19
(br. s., 1 H)
TH NMR (400 MHz,
DMSO-ds) & ppm 1,09 -
1,45 (m, 4 H) 1,68 - 1,81
(m, 6 H) 1,87 (s, 3 H) 1,95 -
2,05 (m, 2 H) 3,11 - 3,20
) F (m, 4 H) 3,40 - 3,51 (m, 1
) H) 3,94 - 4,06 (m, 1 H) 4,22
e O%G -4,35 (m, 2 H) 5,75 (d, 251 . $293
N

(+/-)

J=1,6 Hz, 1 H) 6,39 (d,
J=8,1 Hz, 1 H) 7,02 (ddd,
J=10,9, 10,1, 2,0 Hz, 1 H)
7,30 (d, J=12,1 Hz, 1 H)
7,65 (dd, J=10,1, 2,0 Hz, 1
H) 7,72 (s, 1 H) 8,26 (t,
J=53 Hz, 1 H) 11,98 (br. .,
1 H)
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thé"ty
LC-MS
[M+H]*

MP(°C)

NZ F 0
]
LR

(+/-)

"H NMR (300 MHz,
CD30D) é ppm 1,22-
1,38 (m, SH), 1,51 (m,
1H), 1,83-1,93 (m,
7H), 2,05 (m, 1H), 2,15
(s, 1H), 2,26 (m, 1H),
3,72 (m, 1H), 4,37 (m,
1H), 6,74 (m, 1H), 6,85

(m, 1H), 7,85 (s, 1H),

7,95 (d, J=4,1 Hz,
1H).

2,26

459

n.d.

TH NMR (300 MHz,
CDCI3) 6 ppm 1,15 (m,
3H), 1,51 (m, 2H), 1,90
(m, 5H), 2,07 (m, 1H),
2,22 (m, 1H), 2,63 (m,
1H), 3,32 (m, 4H), 3,85
(m, 1H), 3,99 (m, 1H),
4,08 (d, J=7,4 Hz,

1H), 4,79 (m, 1H), 7,16
(m, 1H), 8,01 (m, 1H),
8,05 (m, 1H), 8,22 (m,
1H), 9,14 (br. s, 1H).

2,45

459

n.d.

147,78 °© (589 nm, ¢
0,18 w/v %, DMF,
20 °C)

"H NMR (400 MHz,

DMSO-ds) 6 ppm 1,17 |

-1,31 (m, 2 H) 1,37 -
1,51 (m, 2 H) 1,74 -
1,87 (m, 6 H) 2,01 (m,
1H) 2,11 (m, 1 H) 3,14
-3,23 (m, 4 H) 3,56 -
3,68 (m, 1 H) 4,05 -
4,17 (m, 1 H) 5,82 (m,
1 H) 7,04 (m, 1 H) 7,47
(m, 1 H) 8,01 (m, 1 H)

1,00

459,2

n.d.
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Trong
Rt Phwong| lwong
CAU TRUC IJHNMR (phiit) phip | tim thay |MP(°C)
P LC | LC-MS
[M+H]*
8,13 (m, 2 H) 12,17 (s,
1 H)
1H NMR (360 MHz,
F o o DMSO-ds) & ppm 1,33
rgrn - 1,66 (m, 4 H) 1,75
NN (m, 2H) 1,79 - 1,91
F N (m, 1 H) 1,99 (m, 2 H)
N 2,86 (d, J=6,59 Hz, 1 1,70 B 417,2 165

F H) 4,69 (t, J=6,95 Hz,
1 H) 7,06 (m, 1 H) 7,56
(d, J=6,59 Hz, 1 H)
8,01 - 8,20 (m, 3 H)
112,12 - 12,29 (m, 1 H)

[o]p? -42,2 (c 0,56,
DMF)

'H NMR (300 MHz,
CD;0D) § 1,27-1,46

: F (m, 4H), 1,91-2,12 (m,
QDAAIQJK@ 2H), 2,25 (m, 1H), 2,39
ST T YT (m, 1H), 3,89 (5, 3H),
4,06 (m, 1H), 4,32 (m,
1H), 6,80 (m, 1H), 7,56
(m, 1H), 7,70 (s,1H),
7,98 (m, 1H), 8,03 (m,
1H), 8,07 (s, 1H).

2,04 D 469,9 | 283,0
[o]p® -40,8 (c 0,51,
MeOH)

'H NMR (400 MHz,
DMSO-ds) & ppm 1,07
- 1,16 (m, 1 H) 1,10 -
r_J; ) 1,20 (m, 6 H) 1,26 (m,
d HQP 1H)1,36-1,57 (m, 4
H) 1,81 (m, 2 H) 1,86 -
OR n.d. 1,94 (m, 2 H) 2,04 (m,
2 H) 3,62 (m, 1 H) 3,82
(m,2 H) 4,11 (m, 1 H)
5,63 (m, 1 H) 7,05 (t,

1,12 A 487,3 n.d.
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

J=10,5Hz, 1 H) 7,47
(m, 1 H) 8,01 (m, 1 H)
8,10 - 8,15 (m, 2 H)
12,17 (brs, 1 H)

14

"H NMR (400 MHz,
DMSO-ds) 6 ppm 1,00
(m, 6 H) 1,16 - 1,30
(m,2 H) 1,38 - 1,51
(m, 4 H) 1,81 (m, 2 H)
1,98 - 2,09 (m, 4 H)
3,52 -3,75 (m, 1 H)
3,93 (m, 2 H) 4,06 -
4,22 (m, 1 H) 5,74 (m,
1 H) 7,05 (m, 1 H) 7,48
(d, J=8,1 Hz, 1 H) 8,01
(m, 1 H) 8,07 - 8,14
(m, 2 H) 12,17 (brs, 1
H)

0,78

487,2

n.d.

15

0,90

475,2

n.d.

16

(+7-)

"H NMR (400 MHz,
DMSO-ds) & ppm 1,19
- 1,40 (m, 3 H) 1,57
(m, 1 H) 1,71 - 1,84
(m, 2 H) 2,02 (m, m, 2
H) 3,67 (s, 3 H) 3,68 -
3,78 (m, 1 H) 4,10 (m,
1 H) 7,05 (m, 1 H) 7,36
(m, 1 H) 7,46 (m, 1 H)
7,54 - 7,68 (m, 4 H)
7,73 (m, 1 H) 12,11

2,00

5374
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Trong
Rt Phwong| lwong
# CAU TRUC 'H NMR (phiit) phap | tim thiy [MP(°C)
P LC | LC-MS
[M+H]*
(br. s., 1 H)
F 0
TN EVOH
Fgc —N
17 N 1,90 B 560,3 | n.d.
N
F
OR n.d.
i 0 OH
: H
N—N
o J’
18 O 1,89 | B 5603 | n.d.
N
F
OR n.d.
IH NMR (500 MHz,
DMSO-ds) 8 ppm 1,11
-1,34 (m, 2 H) 1,35 -
1,47 (m, 2 H) 1,72 -
) 1,78 (m, 4 H) 1,79 -
o o . 1,88) (mff(H) 1,97) (.
N N_J [1H) 2,13 (m, 1 H) 2,43
O ,,,,, NH 2 5 9
2 @:{ S Samasain | 27| €| 43| %
H
+) 4 H) 3,64 (m, 1 H) 4,17
(m, 1 H) 5,83 (m, 1 H)
6,83 (m, 1 H) 7,42 (m,
1 H) 7,99 (s, 1 H) 8,09
(s, 1 H) 8,11 (m, 1 H)
11,88 (brs, 1 H)
F 1
g H NMR (500 MHz,
NG [ O,n 7 | DMSO-ds) 6 ppm 1,31
A d N 1-1,43(m, 1 H) 1,43 -
’ ’ y 3,0 C 463,1 | 208
2L 1,68 (m, 3 H) 1,89 (m, | > 63,
2 H) 2,02 (m, 1 H) 2,22
(+-)

(m, 1 H) 2,46 (brs, 3
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thé"ly
LC-MS
[M+H]*

MP(°C)

H) 3,97 - 4,13 (m, 1 H)
4,19 -4,33 (m, 1 H)
6,84 (m, 1 H) 7,50 (m,
1H)7,55-7,63 (m, 1
H) 7,95 - 8,07 (m, 3 H)
8,11 (m, 2 H) 8,57 -
8,72 (m, 2 H) 11,91 (br
s, 1 H)

22

'TH NMR (500 MHz,
DMSO-ds) & ppm 1,36
- 1,50 (m, 3 H) 1,68 (q,
J=11,8 Hz, 1 H) 1,88
(br d, J=8,8 Hz, 2 H)
2,00 (m, 1 H) 2,15 (m,
1H)2,44 (s,3 H) 3,91
-3,99 (m, 1 H) 4,29
(m, 1 H) 6,91 (d,
J=12,3 Hz, 1 H) 7,59
(m, 1 H) 7,69 (m, 1 H)
7,83 (d, J=11,3 Hz, 1
H) 7,93 (s, 1 H) 7,95 -
8,05 (m, 2 H) 8,15 (s, 1
H) 8,58 - 8,70 (m, 2 H)
12,08 (brs, 1 H)

3,18

487,2

98

23

TH NMR (500 MHz,
DMSO-ds) 6 ppm 1,13
-1,28(m,2H) 1,31 -
1,46 (m, 2 H) 1,70 -
1,82 (m, 6 H) 2,02 (t,
J=11,6 Hz, 2H) 2,08
(br. s, 2H) 3,14-3,18
(br m, 4 H) 3,46 - 3,53
(m, 1 H) 4,01_4,07 (br
m, 1 H) 5,79 (d, /=7,88

2,40

501,2

249,2

-01-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

Hz, 1 H) 6,74 (m, 1 H)
7,01 (ddd, J~=1,9, 9,5,
11,4 Hz, 1 H) 7,35 (d,
J=11,0Hz, 1 H) 7,32
(s, 1 H) 7,63 (m, 1 H)
7,73 (m, 1 H) 7,76 (d,
J=19Hz 1H) 11,95
(brs, 1 H)

24

'HNMR (400 MHz,
DMSO-ds) 6 ppm 1,14
-1,30 (m,3H) 1,32 -

11,48 (m, 2 H) 1,69 -

1,83 (m, 6 H) 2,06 (t,
J=13,1 Hz, 2 H) 3,13 -
3,24 (m, 4 H) 3,35 -
3,56 (m, 1 H) 4,04 -
4,14 (m, 1 H) 5,79 (d,
J=7,58 Hz, 1 H) 6,76 -
7,03 (br s 2 H) 6,99 (t,
J=9,6 Hz, 1H) 7,45 (d,
J=11,62 Hz, 1 H) 7,50
-7,57 (brs, 1 H) 11,70
—-11,9 (brs, 1 H) 13,71
- 14,07 (br s 1 H)

2,43

525,1

n.d.

25

IH NMR (500 MHz,
DMSO-ds) 6 ppm 1,25
(brs, 6 H) 2,30 (m, 2
H) 2,41 (s, 3 H) 3,76
(s, 3 H) 5,30 (brt,
J=7,9 Hz, 1 H) 6,04 (s,
1 H) 6,90 (br d, J=12,0
Hz, 1 H) 7,36 - 7,53
(m, 1 H) 7,56 (brs, 1
H) 7,83 (m, 1 H) 8,08

2,45

479,1

-02-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M-+H]*

MP(°C)

(brs, 1 H) 823 (brs, 1
H) 12,04 (brs, 2 H)

26

c
NN F 0
l Ny N)k(\
H H N—
P e J N~/

[o]p? -765,6 (c 0,25,
CD;0D)

TH NMR (360 MHz,
DMSO-ds) & ppm 1,23
- 1,44 (m, 2 H) 1,57
(m,2H)1,79-1,91
(m, 2 H) 2,09 (m, 2 H)
3,34 (s,3H) 3,94 (m, 1
H) 4,19 (m, 1 H) 7,17
(m, 1 H) 7,56 (m, 1 H)
7,62 (m,2 H) 7,71 (m,
1 H)8,15(m, 1 H) 8,15
(s, 1 H) 8,35 (m, 1 H)
12,30 (s, 1 H)

0,99

486,2

n.d.

27

'H NMR (300 MHz,
CD;0D) & ppm 1,38-
1,60 (m, 2H), 1,66-
1,88 (m, 2H), 2,04 (m,
1H), 2,14 (m, 1H), 2,24
(m, 1H), 2,44 (m, 1H),
4,17 (m, 1H), 4,40 (m,
1H), 7,16 (m, 1H), 7,55
(m, 1H), 7,96 (m, 1H),
8,10 (m, 1H), 8,17 (br.
s, 1H), 8,24 (m, 1H),
8,33 (s, 1H), 8,63 (d,
J=4,1 Hz, 1H).

3,02

483,1

n.d.

28

|'THNMR (300 MHz,

CDs;0D) 6 ppm 1,34-
1,53 (m, 2H), 1,54-
1,86 (m, 2H), 2,02 (m,
1H), 2,12 (m, 1H), 2,21
(m, 1H), 2,45 (m, 1H),

2,27

486,1

n.d.

-03-




31054

Trong
. ) Rt Phwong lqung’
# CAU TRUC IH NMR (phit) phap |tim thdy [MP(°C)
LC | LC-MS
[M+H]*
. QNH o |3,81(s, 3H), 4,11 (m,
I EZ? 1H), 4,36 (m, 1H), 7,08
o N (m, 1H), 7,72 (s, 1H),
@fg 7,93 (s, 1H), 8,16 (s,
! 1H), 8,21 (m, 1H), 8,30
+) (s, 1H).
IH NMR (300 MHz,
DMSO-ds) 6 ppm 1,19-
1,43 (m, 2H), 1,46-
1,68 (m, 2H), 1,79-
] Q—NH o |1,94 (m, 2H), 2,01 (m,
f%“ A |1H), 2,15 (m, 1H), 2,27
e N (s, 3H), 3,97 (m, 1H),
@fg 4.20 (m, 1H), 6,89 (s,
I 1H), 7,15 (m, 1H), 7,56
(m, 1H), 8,15-8,18 (m,
(+/-) 2H), 8.33 (m, 1H), 8,83 | 23! D 487,0 | 246,7
(m, 1H), 12,28 (brs,
29 1H).
i H OyoH
N////SN/N""
o 1,84 B 4333 | n.d.
o
30 I H
IH NMR (300 MHz,
. CD30D) 6 ppm 1,41-
o L | 1,63 (m, 2H), 1,68-
F Q’ =/ 11,89 (m, 2H), 1,99-
o 2,18 (m, 2H), 2,24 (m, | 3,36 D 513,0 | 256,7
e 1H), 2,45 (m, 1H), 3,99
@fg (s, 3H), 4,14 (m, 1H),
i 14,42 (m, 1H), 6,96 (d,
31 | [o]p®-251,0(c0,1, |7=81Hz 1H), 7,11

-94-




31054

CAU TRUC

'TH NMR

Rt
(phiit)

Phwong
phap
LC

Trong
lwgng
tim thi’iy
LC-MS
[M+H]*

MP(°C)

MeOH)

(m, 1H), 7,66 (d, I=17,1
Hz, 1H), 7,80 (m, 1H),
8,17 (d, J=1,2 Hz, 1H),
8,26 (d, J= 5,5 Hz,

1H), 8,35 (s, 1H).

32

NH -
Fgf &t
N\ P/‘ NH
Cl,
N\
NH

F

[a]p?® -212,6 (c 0,21,
MeOH)

'H NMR (300 MHz,
CD30D) 6 ppm 1,32-
1,48 (m, 2H), 1,58 (m,
1H), 1,79 (m, 1H), 1,98
(m, 1H), 2,15 (m, 1H),
2,26 (m, 1H), 2,45 (m,
1H), 2,56 (s, 3H), 4,13
(m, 1H), 4,34 (m, 1H),
6,98 (m, 1H), 7,39 (m,
1H), 7,71 (d,J=17,7
Hz, 1H), 7,99 (d, J=
4,3 Hz, 1H), 8,08 (s,

| 1H), 8,33 (m, 1H), 8,39

(m, 1H).

3,05

497,0

226,5

33

Cl.

[a]p? -116,2 (¢ 0,23,
DMF)

"H NMR (300 MHz,
DMSO-ds) & ppm 1,24-
1,72 (m, 4H), 1,80-
1,93 (m, 2H), 2,03 (m,

1H), 2,18 (m, 1H), 4,06

(m, 1H), 4,21 (m, 1H),
7,12 (m, 1H), 7,54 (d,
J=7,5 Hz, 1H), 8,10-
8,17 (m, 2H), 8,33 (d,
J=1,6 Hz, 1H), 8,71
(m, 1H), 8,81 (m, 1H),
8,85 (m, 1H), 9,16 (m,
1H).

2,73

484.,0

2499

34

'H NMR (300 MHz, .

-05-




31054

CAU TRUC

1 NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

[OL]D23 -164,3 (¢ 0,17,
MeOH)

CD30D) 6 ppm 1,27-
1,47 (m, 2H), 1,57 (m,
1H), 1,78 (m, 1H), 1,98
(m, 1H), 2,14 (m, 1H),
2,26 (m, 1H), 2,45 (m,
1H), 4,13 (m, 1H), 4,35
(m, 1H), 6,97 (m, 1H),
7,37 (m, 1H), 7,70 (m,
1H), 7,98 (m, 1H), 8,06
(s, 1H), 8,35-8,41 (m,
2H).

3,09

499,0

2422

35

OH

QNH =
//S/NH

N,

F
A
al
A\
NH

F

[a]p? -135,0 (¢ 0,17,
MeOH)

"H NMR (300 MHz,
CDs;0D) 6 ppm 1,32-
1,47 (m, 2H), 2,11 (m,
1H), 1,76 (m, 1H), 2,00
(m, 1H), 2,11 (m, 1H),
2,25 (m, 1H), 2,44 (m,
1H), 4,12 (m, 1H), 4,34
(m, 1H), 6,73 (d, J= 8,8
Hz, 1H), 6,98 (m, 1H),
7,17 (m, 1H), 7,67 (m,
1H), 7,99 (m, 1H), 8,07
(s, 1H), 8,38 (d,J=1,5
Hz, 1H).

2,47

499,0

2534

36

al .
N .
| N
N SN
F NH =

[a]p? -143,2 (¢ 0,2,
MeOH)

"H NMR (300 MHz,
DMSO-ds) 6 ppm 1,22-
1,46 (m, 2H), 1,57 (m,
2H), 1,84 (m, 2H), 2,03
(m, 1H), 2,13 (m, 1H),
2,26 (s, 3H), 3,76 (s,
3H), 3,95 (m, 1H), 4,18
(m, 1H), 6,39 (s, 1H),
7,17 (m, 1H), 7,55 (m,
1H), 7,82 (m, 1H),

2,78

500,1

178,2

-06-




31054

CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

8,15-8,18 (m, 2H),
8,35 (m, 1H), 12,29 (s,
1H).

37

cl
SHO
i
] N7 NH NH
FNH o)\cs

[o]p? -170,6 (c 0,2
DMF)

b

'H NMR (300 MHz,
DMSO-ds) 6 ppm 1,22-
1,40 (m, 2H), 1,45-
1,65 (m, 2H), 1,80-
1,96 (m, 2H), 2,04 (m,
1H), 2,17 (m, 1H), 3,96
(m, 1H), 4,21 (m, 1H),
7,15 (m, 1H), 7,46-
7,60 (m, 3H), 8,08-
8,19 (m, 4H), 8,34 (m,
1H), 12,29 (s, 1H).

2,97

- 488,0

>300

38

cl
L0
, N” N NHK(N/\”/NHz
FW N

[a]p® -217,0 (¢ 0,13,

DMF)

"H NMR (300 MHz,
CD3OD) 6 ppm 1,31-
1,49 (m, 2H), 2,12 (m,
1H), 1,78 (m, 1H), 1,99
(m, 1H), 2,11 (m, 1H),
2,27 (m, 1H), 2,41 (m,
1H), 4,10 (m, 1H), 4,36
(m, 1H), 6,67 (d, J= 8,2
Hz, 1H), 6,98 (m, 1H),
7,29 (d, J=7,4 Hz,

1H), 7,53 (m, 1H), 7,98
(d, J=4,1 Hz, 1H), 8,07
(s, 1H), 8,38 (d,J= 1,6
Hz, 1H).

2,50

498,1

268,4

39

Cl

I'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,01
(s, 9 H) 2,55 - 2,63 (m,
2 H) 4,81 (m, 1 H) 6,86
(m, 1 H) 7,04 (m, 1 H)

1,70

409,2

n.d.

-97-




31054

Trong
' ) Rt Phwong luqng
# CAU TRUC IH NMR (phi®) phip | tim thiy [MP(°C)
LC | LC-MS
[M+H]*
8,03 (s, 1 H) 8,08 (d,
J=3,96 Hz, 1 H) 8,45
(d, J=1,76 Hz, 1 H)
11,85 (s, 1 H)
N///%/“ i
©f§ ore 1,71 | B | 4093 | nd
40 r A
'H NMR (300 MHz,
CD30D) & ppm 1,28-
NIa 1,45 (m, 2H), 1,54 (m,
QAH i 1H), 1,75 (m, 1H), 1,98
%r (m, 1H), 2,08 (m, 1H),
oA 2,21 (s, 3H), 2,25 (m,
- 1H), 2,40 (m, 1H), 4,00
(s, 3H), 4,09 (m, 1H),
[0]p® -153,0 (¢ 0,2, |4,34 (m, 1H), 6,53 (s,
MeOH) 1H), 6,98 (m, 1H), 7,99 | 2,85 D 500,1 | 281,2
(m, 1H), 8,07 (s, 1H),
41 8,38 (m, 1H).
'H NMR (300 MHz,
CDs0D) 6 ppm 1,30-
S| 1,51 (m, 2H), 1,60 (m,
Byo 1H), 1,78 (m, 1H), 1,99
i Q’ |(m, 1H), 2,12 (m, 1H),
A 2,26 (m, 1H), 2,43 (m,
L 1H), 4,17 (m, 1H), 4,34
ﬁ:fg (m, 1H), 6,98 (m, 1H),
: 7,99 (d, J=4,1 Hz,
(0] -159,0 (¢ 0.2, 1H), 8,07 (s, 1H),_8,19 2,45 D 473,0 | 280,1
MeOH) (s, 1H), 8,39 (d, J= 1,6
42 Hz, 1H).

-08-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

43

Cl

[a]p? -133,0 (¢ 0,2,
MeOH)

'H NMR (300 MHz,
CD30D) 6 ppm 1,28-
1,46 (m, 2H), 1,55 (m,
1H), 1,76 (m, 1H), 1,98
(m, 1H), 2,10 (m, 1H),
2,25 (m, 1H), 2,30 (s,
3H), 2,43 (m, 1H), 4,11
(m, 1H), 4,35 (m, 1H),
6,48 (s, 1H), 6,98 (m,
1H), 7,98 (d, J=4,1
Hz, 1H), 8,06 (s, 1H),

18,38 (d, J=1,5 Hz, 1H).

2,58

486,1

189,2

44

NH
E 0
/%/NH = 5
N {‘ V4
A\

Cl
NH

F

[a]p® -162,2 (¢ 0,17,
DMF)

"TH NMR (300 MHz,
DMSO-ds) 6 ppm 1,28-
1,43 (m, 2H), 1,47-
1,69 (m, 2H), 1,81-
1,94 (m, 2H), 2,03 (m,
1H), 2,15 (m, 1H), 2,28
(s, 3H), 3,97 (m, 1H),
4,23 (m, 1H), 6,90 (s,
1H), 7,21 (m, 1H), 8,06
(m, 1H), 8,19-8,32 (m,
3H), 8,85 (m, 1H),
12,49 (br s, 1H).

2,85

487,1

255,1

45

[0]p® -3,8 (c 0,13,
MeOH)

TH NMR (300 MHz,
CD30D) 6 ppm 1,28-
1,47 (m, 2H), 1,55 (m,
1H), 1,77 (m, 1H), 1,98
(m, 1H), 2,11-2,28 (m,
2H), 2,34 (s, 3H), 2,49
(m, 1H), 3,77 (s, 3H),
4,11 (m, 1H), 4,36 (m,
1H), 7,00 (m, 1H), 7,84
(br s, 1H), 8,01 (d, J=

2,18

500,1

>300

-90-




31054

CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

4,2 Hz, 1H), 8,10 (s,
1H), 8,38 (d, I=1,4 Hz,
1H).

46

[o]p? -134,3 (c 0,17,
DMF)

TH NMR (300 MHz,
DMSO-ds) d ppm 1,25-
1,50 (m, 2H), 1,51-
1,70 (m, 2H), 1,80-
1,95 (m, 2H), 2,04 (m,
1H), 2,19 (m, 1H), 4,01
(m, 1H), 4,21 (m, 1H),
7,16 (m, 1H), 7,56 (d,
J=17,3 Hz, 1H), 7,66
(m, 1H), 8,12-8,17 (m,
2H), 8,35 (m, 1H), 8,75
(d, J=8,1 Hz, 1H),
8,94 (m, 2H), 12,29 (br
s, 1H).

2,52

484,0

286,8

47

o

ek

[a]p? -91,1 (c 0,16,
MeOH)

I'H NMR (300 MHz,
CD;OD) & ppm 1,38-
1,56 (m, 2H), 1,65-
1,88 (m, 2H), 2,01-
2,17 (m, 2H), 2,24 (m,
1H), 2,41 (m, 1H), 2,77
(s, 3H), 4,10 (m, 1H),
4,46 (m, 1H), 7,14 (m,
1H), 8,19 (d, = 1,5
Hz, 1H), 8,28 (d, J=
5,6 Hz, 1H), 8,44 (s,
1H), 8,74 (s, 1H).

3,17

503,0

>300

48

TH NMR (300 MHz,
CDs0D) 6 ppm 1,24-
1,46 (m, 2H), 1,57 (m,
1H), 1,76 (m, 1H), 1,96

-100-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

o, N=\
o
W
O
- NH
Cr
A\

Cl.
NH

F

[a]p®® -124,0 (c 0,16,
MeOH)

(m, 1H), 2,08 (m, 1H),
2,25 (m, 1H), 2,37 (m,
1H), 2,59 (s, 3H), 4,10
(m, 1H), 4,32 (m, 1H),
6,96 (m, 1H),7,96 (d,
J=4,1 Hz, 1H), 7,96 (s,
1H), 8,05 (s, 1H), 8,35
(d, J= 1,6 Hz, 1H).

2,92

4817,0

2534

49

[a]p? -76,1 (c 0,22,
DMF)

TH NMR (300 MHz,
DMSO-ds) 6 ppm 1,25-
1,41 (m, 2H), 1,46-
1,65 (m, 2H), 1,82-
2,09 (m, 3H), 2,19 (m,
1H), 3,97 (m, 1H), 4,18
(s, 3H), 4,21 (m, 1H),
7,16 (m, 1H), 7,73 (m,
1H), 8,15-8,23 (m,
3H), 8,33 (d,J=1,3
Hz, 1H), 8,65 (m, 1H),
12,35 (br s, 1H).

2,65

487,0

249,6

50

KQ/QN}/& :O(
=N _NH

NG 4

A\

Cl.
NH

F

[o]p? -58,6 (¢ 0,17,
DMF )

'H NMR (300 MHz,
DMSO-ds) 6 ppm 1,21-
1,48 (m, 2H), 1,50-
1,68 (m, 2H), 1,80-
1,91 (m, 2H), 2,01 (m,
1H), 2,14 (m, 1H), 2,64
(s, 3H), 4,01 (m, 1H),
4,18 (m, 1H), 7,16 (m,
1H), 7,57 (d,J=7,4
Hz, 1H), 8,10-8,18 (m,
2H), 8,33 (m, 1H), 8,96
(d, J=7,8 Hz, 1H),
12,29 (s, 1H).

2,75

488,0

276,7

-101-




31054

CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thé‘iy
LC-MS
[M+H]*

MP(°C)

51

Q,NH T
F W
fS/NH ©

N {1
cl

A

NH

F

[0]p® -116,7 (c 0,16,
DMF)

IH NMR (300 MHz,
DMSO-ds) 8 ppm 1,26-
1,47 (m, 2H), 1,49-
1,71 (m, 2H), 1,82
1,4 (m, 2H), 2,05 (m,
1H), 2,15 (m, 1H), 3,98
(m, 1H), 4,25 (m, 1H),
6,66 (d, J= 1,5 Hz,

1H), 7,24 (m, 1H), 7,72
(m, 1H), 8,06 (m, 1H),
8,24-8,44 (m, 4H),
12,60 (br s, 1H).

2,52

472,1

263,3

52

Cl.

F

[o]p® -141,9 (¢ 0,2,
DMF)

"H NMR (300 MHz,
DMSO-ds) 6 ppm 1,20-
1,35 (m, 2H), 1,40-
1,56 (m, 2H), 1,79-
1,93 (m, 2H), 2,02 (m,
1H), 2,14 (m, 1H), 3,82
(s, 3H), 3,93 (m, 1H),
4,19 (m, 1H), 7,14 (d,
J=10,9 Hz, 1H), 7,53
(m, 1H), 7,82 (s, 1H),
7,90 (m, 1H), 8,09 (s,
1H), 8,11-8,17 (m,
2H), 8,33 (m, 1H),
12,33 (brs, 1H).

2,50

486,1

286,8

53

N
N N\
Oy Q
FS/NH °
N/
A\

N
Cl.
NH

F

[o]p® -96,6 (c 0,13,

TH NMR (300 MHz,
DMSO-ds) 6 ppm 1,20-
1,40 (m, 2H), 1,48-165
(m, 2H), 1,82-2,12 (m,
3H), 2,18-2,29 (m,
1H), 4,01 (m, 1H), 4,23
(m, 1H), 6,77 (m, 1H),
7,26 (m, 1H), 8,03 (br

2,51

484.,0

>300

-102-
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CAU TRUC

TH NMR

Rt
(phit)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

DMF)

s, 1H), 8,10 (s, 1H),
8,17 (br s, 1H), 8,72 (d,
J=7,3 Hz, 1H), 9,14 (s,
2H), 9,29 (s, 1H).

54

NH,
NH}/«N“\g
//gf o N
= NH
Ny 4
N

Cl,
NH

F

[a]p® -85,0 (¢ 0,13,
DMF)

TH NMR (300 MHz,
DMSO-ds) & ppm 1,23-
1,43 (m, 2H), 1,48-165
(m, 2H), 1,78-1,90 (m,
2H), 2,02 (m, 1H), 2,13
(m, 1H), 3,91 (m, 1H),
4,17 (m, 1H), 6,07 (br
s, 2H), 7,15 (m, 1H),
7,53 (m, 1H), 7,80 (m,
1H), 8,10-8,17 (m,
2H), 8,34 (m, 1H),
12,28 (brs, 1H), 12,37
(br s, 1H).

2,27

488,1

293,5

55

Ny 4
[a]p? -103,5 (¢ 0,13,
DMF)

"H NMR (300 MHz,
DMSO-ds) & ppm 1,24-
1,43 (m, 2H), 1,57 (m,
2H), 1,80-195 (m, 2H),
2,03 (m, 1H), 2,18 (m,
1H), 3,98 (m, 1H), 4,21
(m, 1H), 7,16 (m, 1H),
7,56 (d, 7,6 Hz, 1H),
8,06 (m, 1H), 8,12-
8,18 (m, 2H), 8,35 (m,
1H), 8,54 (m, 1H), 8,59
(d, J=8,0 Hz, 1H),
12,29 (s, 1H).

3,09

519,0

>300

56

TH NMR (300 MHz,
DMSO-ds) & ppm 1,28-
1,59 (m, 2H), 1,59 (m,

2,32

526,0

281,8

-103-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

\N/
oy
F —
FS,NH ¢ "

N

A\
NH

Cl

F

[o]p2 -130,0 (¢ 0,17,
DMF)

2H), 1,80-1,94 (m,
2H), 2,04 (m, 1H), 2,18
(m, 1H), 3,00 (s, 6H),
3,98 (m, 1H), 4,20 (m,
1H), 6,72 (m, 1H), 7,16
(m, 1H), 7,24 (d, J=2,4
Hz, 1H), 7,55 (d, J=7,3
Hz, 0,6 H), 8,09-8,20
(m, 3H), 8,35 (m, 1H),

18,44 (m, 0,6H), 12,21

(s, 1H).

57

[0]p® -173,3 (c 0,14,
DMF)

TH NMR (300 MHz,
CD30D) 6 ppm 1,27-
1,46 (m, 2H), 1,56 (m,
1H), 1,75 (m, 1H), 1,97
(m, 1H), 2,08 (m, 1H),
2,25 (m, 1H), 2,39 (m,
1H), 3,97 (s, 3H), 4,11
(m, 1H), 4,33 (m, 1H),
6,97 (m, 1H), 7,25 (s,
1H), 7,97 (d, J=4,1
Hz, 1H), 8,06 (s, 1H),
8,36 (d, J= 1,6 Hz,
1H).

3,36

563.9

2149

58

[a]p? -137,3 (c 0,2,
DMF)

'HNMR (300 MHz,
DMSO-ds) 6 ppm 1,21-
1,72 (m, 4H), 1,85 (m,
2H), 2,03 (m, 1H), 2,12
(m, 1H), 3,97 (m, 1H),
4,20 (m, 1H), 7,01 (m,
1H), 7,16 (m, 1H), 7,23

(m, 1H), 7,57 (d, I=,5

Hz, 1H), 8,12-8,16 (m,
2H), 8,30 (d, J=8,3

2,48

472,1

>300

-104-
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CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwrong
tim thiy
LC-MS
[M+H]*

MP(°C)

Hz, 1H), 8,35 (m, 1H),
12,27 (m, 1H), 12,91
(br s, 1H).

59

[a]p? -123,6 (¢ 0,16,
DMF)

'H NMR (300 MHz,
DMSO-ds) 6 ppm 1,22-
1,40 (m, 2H), 1,44-
1,65 (m, 2H), 1,78-
1,92 (m, 2H), 2,03 (m,
1H), 2,14 (m, 1H), 3,90
(m, 1H), 4,17 (m, 1H),
7,15 (m, 1H), 7,53 (d,
J=1,3 Hz, 1H), 8,10-
8,17 (m, 2H), 8,34 (d,
J=1,3 Hz, 1H), 11,73~
12,09 (m, 1H), 12,26
(br s, 1H).

2,33

487,1

245,2

60

Oy

NH

Cl.

E~ \
2

[a]p? -135,7 (¢ 0,2,
MeOH)

'TH NMR (300 MHz,
CD;0D) 6 ppm 1,29-
1,46 (m, 5SH), 1,56 (m,
1H), 1,76 (m, 1H), 1,98
(m, 1H), 2,10 (m, 1H),
2,25 (m, 1H), 2,42 (m,
1H), 4,11 (m, 1H), 4,34
(m, 1H), 4,52 (m, 2H),
6,75 (d, J= 2,0 Hz,

1H), 6,98 (m, 1H), 7,45
(d, J=2,0 Hz, 1H),

7,99 (d, J=4,1 Hz,

1H), 8,07 (s, 1H), 8,38
(m, 1H).

2,96

500,0

>300

61

'H NMR (300 MHz,
CD;OD) & ppm 1,27-
1,47 (m, 2H), 1,56 (m,

2,79

486,0

>300

-105-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

N
FS/NH ° I
NG {‘
N

Cl.
NH

F

[a]p? -139,2 (¢ 0,2,
MeOH)

1H), 1,76 (m, 1H), 1,99
(m, 1H), 2,10 (m, 1H),
2,25 (m, 1H), 2,42 (m,
1H), 4,08 (s, 3H), 4,11
(m, 1H), 4,34 (m, 1H),
6,77 (d, J=2,0 Hz,

1H), 6,98 (m, 1H), 7,43
(d, J=2,0 Hz, 1H),
7,98 (d, J=4,1 Hz,
1H), 8,07 (s, 1H), 8,38
(d, J=1,6 Hz, 1H).

62

NH
=°

AE O

ci
N
NH

[a]o? -64,3 (c 0,14,
DMF)

'"H NMR (300 MHz,
DMSO-ds) 6 ppm 1,19-
1,86 (m, 9H), 1,96-
2,13 (m, 3H), 2,16-
2,29 (m, 4H), 2,65 (m,
1H), 3,01 (m, 1H), 3,77
(m, 1H), 4,15 (m, 1H),
7,16 (m, 1H), 7,51 (m,
1H), 7,57 (m, 1H),
8,09-8,17 (m, 2H),

8,33 (m, 1H), 12,28 (s,
1H).

2,10

489,1

196,5

63

o N
N /\IF N o
' —
7 N7 ONH : SNH Yo
F
NH

[o]p? -110,5 (¢ 0,13,

DMF)

'H NMR (300 MHz,
DMSO-ds) 6 ppm 1,16-
1,43 (m, 2H), 1,48-
1,67 (m, 2H), 1,78-
1,92 (m, 2H), 2,01 (m,
1H), 2,14 (m, 1H), 3,94
(m, 1H), 4,18 (m, 1H),
7,16 (m, 1H), 7,54 (d,
J=17,4 Hz, 1H), 7,58 (s,
1H), 7,64-7,72 (m,
2H), 8,12-8,16 (m,

2,24

472,0

245

-106-
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CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phip
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

2H), 8,34 (d, J=1,4
Hz, 1H), 12,28 (br s,
1H), 12,43 (br s, 1H).

64

N,

cl.
NH

F

NH /{‘
FQM)
/%/NH °
N
AN

[o]p? -190,4 (c 0,16,
DMF)

'H NMR (300 MHz,
DMSO-ds) 6 ppm 1,21-
1,38 (m, 2H), 1,44-
1,61 (m, 2H), 1,80-
1,94 (m, 2H), 2,03 (m,
1H), 2,15 (m, 1H), 3,78
(s, 3H), 3,93 (m, 1H),
4,19 (m, 1H), 7,16 (m,
1H), 7,51-7,60 (m,
2H), 7,69 (s, 1H), 8,09-
8,18 (m, 3H), 8,34 (d,
J=1,4Hz, 1H), 12,28
(s, IH).

2,21

486,0

291,8

65

[o]p? -188,8 (c 0,13,
DMF)

TH NMR (300 MHz,
DMSO-ds) 8 ppm 1,24-
1,42 (m, 2H), 1,45-
1,67 (m, 2H), 1,78-
1,97 (m, 2H), 2,04 (m,
1H), 2,21 (m, 1H), 3,95
(m, 1H), 4,21 (m, 1H),
6,86 (br s, 2H), 7,03 (d,
J=4,8 Hz, 1H), 7,16
(m, 1H), 7,54 (d, J=7,8
Hz, 1H), 8,12-8,17 (m,
2H), 8,20 (m, 1H), 8,34
(m, 1H), 8,44 (m, 1H),
12,29 (s, 1H).

2,62

498,8

261,7

66

I'H NMR (300 MHz,
DMSO-ds) & ppm 1,23-
1,69 (m, 4H), 1,77-

2,55

498,9

152,4

-107-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

F

[o]p?® -48,0 (¢ 0,15,

DMF)

NZN
NH N
r AL
/48/ o 'NHp
'y ) NH
A\

N
Cl.
NH

1,91 (m, 2H), 2,03 (m,
1H), 2,13 (m, 1H), 3,96
(m, 1H), 4,19 (m, 1H),
7,00 (s, 1H), 7,16 (m,
1H), 7,21 (br s, 2H),
7,56 (m, 1H), 8,10-

18,17 (m, 2H), 8,34 (m,

1H), 8,39 (s, 1H), 8,50
(m, 1H), 12,29 (d, J=
1,6 Hz, 1H).

67

F

/
oy
F N
/%/NH & "
LN (‘
N\

Cl.
NH

[o]p? -170,0 (c 0,07,

MeOH)

'H NMR (300 MHz,
CD;0OD) 6 ppm 1,33-
1,50 (m, 2H), 1,59 (m,
1H), 1,76 (m, 1H), 1,98
(m, 1H), 2,11 (m, 1H),
2,25 (m, 1H), 2,42 (m,
1H), 4,13 (s, 3H), 4,16

| (m, 1H), 4,35 (m, 1H),

6,97 (m, 1H), 7,98 (d,
J=4,1 Hz, 1H), 8,06 (s,
1H), 8,28 (s, 1H), 8,38
(m, 1H).

2,55

486,9

283

68

O.R. khoéng c6 dit liéu

TH NMR (300 MHz,
CDs0D) 6 ppm 1,20-
144 (m, 2H), 1,53 (m,
1H), 1,75 (m, 1H), 1,97
(m, 1H), 2,08 (m, 1H),
2,24 (m, 1H), 2,39 (m,
1H), 3,86 (s, 3H), 4,07
(m, 1H), 4,33 (m, 1H),
6,04 (s, 1H), 6,98 (m,
1H), 7,98 (d, J=4,1
Hz, 1H), 8,07 (s, 1H),
8,37 (d, J=1,4 Hz,

2,45

500,8

267,2

-108-
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phip
LC

" Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

1H).

69

o NH-N
N
F
Nf%/m-i
N

\
cl

N

NH

F

O.R. khong c6 dit licu

"HNMR (300 MHz,
CD30D) 6 ppm 1,32-
1,49 (m, 2H), 1,60 (m,
1H), 1,78 (m, 1H), 1,99
(m, 1H), 2,13 (m, 1H),
2,26 (m, 1H), 2,45 (m,
1H), 4,14 (m, 1H), 4,35
(m, 1H), 6,97 (m, 1H),
7,98 (d, J=4,1 Hz,

1H), 8,07 (s, 1H), 8,23
(brs, 1H), 8,38 (d, J=
1,1 Hz, 1H).

2,35

472,8

293,5

70

N
:\
e
N/\/%NH
A\

N
Cl.
NH

F

O.R. khong c6 dit liéu

'H NMR (300 MHz,
CD3;0D) 6 ppm 1,30-
1,48 (m, 2H), 1,58 (m,
1H), 1,76 (m, 1H), 1,98
(m, 1H), 2,10 (m, 1H),
2,25 (m, 1H), 2,44 (m,
1H), 3,97 (s, 3H), 4,15
(m, 1H), 4,33 (m, 1H),

16,97 (m, 1H), 7,98 (d,

J=4,1 Hz, 1H), 8,07 (s,
1H), 8,37 (m, 1H), 8,40
(s, 1H).

2,43

486,8

291,9

71

H
NH
i Q )/z\nl\
fS/NH ¢
Ny é
N\

cl.
NH

F

O.R. khong c6 dit liéu

TH NMR (300 MHz,
CD;0D) 6 ppm 1,27-
1,45 (m, 2H), 1,56 (m,
1H), 1,76 (m, 1H), 1,98
(m, 1H), 2,13 (m, 1H),
2,24 (s, 3H), 2,26 (m,
1H), 2,42 (m, 1H), 4,08
(m, 1H), 4,35 (m, 1H),

2,19

486,1

276,8

-109-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]"

MP(°C)

6,85 (s, 1H), 6,97 (m,
1H), 7,98 (d, J=4,1
Hz, 1H), 8,06 (s, 1H),
8,37 (m, 1H).

72

N:
I\
oY
F
N/\‘?(NH
A\

Cl.
NH

F

[o]p? -189,7 (c 0,11,
MeOH)

'H NMR (300 MHz,
CD3;0D) & ppm 1,25-
1,46 (m, 5H), 1,56 (m,
1H), 1,17 (m, 1H), 1,98
(m, 1H), 2,13 (m, 1H),
2,25 (m, 1H), 2,43 (m,
1H), 4,08 (m, 1H), 4,35
(m, 1H), 4,47 (m, 2H),
6,93-7,03 (m, 2H),
7,27 (m, 1H), 7,98 (d,
J=4,1 Hz, 1H), 8,06 (s,
1H), 8,37 (d, J= 1,6
Hz, 1H).

2,94

499.,9

156,4

73

o =
\N/N\
NH
F
—_
//S/NH
N

N
cl
N\
NH

F

[a]p?® -175,9 (c 0,16,
MeOH)

'H NMR (300 MHz,
CD30D) 6 ppm 1,26-
1,45 (m, 2H), 1,56 (m,
1H), 1,76 (m, 1H), 1,96
(m, 1H), 2,10 (m, 1H),
2,23 (s, 3H), 2,26 (m,
1H), 2,38 (m, 1H), 3,85
(s, 3H), 4,09 (m, 1H),
4,34 (m, 1H), 6,97 (m,
1H), 7,37 (s, 1H), 7,98
(d, J=4,1 Hz, 1H),
8,06 (s, 1H), 8,37 (d,
J=1,6 Hz, 1H).

2,03

499,8

248,4

74

'H NMR (300 MHz,
DMSO-ds) 6 ppm 1,23-
1,71 (m, 4H), 1,79-

2,63

487,8

259,7

-110-
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CAU TRUC

TH NMR

Rt
(phtt)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

NH N=N\
f MN/N\
FS/ ¢
NH
Ny
A\

N
Cl.
NH

F

[a]p? -118,5 (c 0,22,
MeOH)

1,93 (m, 2H), 2,02 (m,
1H), 2,17 (m, 1H), 4,03
(m, 1H), 4,20 (m, 1H),
4,42 (s, 3H), 7,15 (m,
1H), 7,56 (m, 1H),
8,11-8,18 (m, 2H),
8,34 (m, 1H), 8,97 (m,
1H), 12,28 (br s, 1H).

75

/gg/NH
N h/‘

N
NH

F

O.R. khong c6 dit li€u

'H NMR (300 MHz,
CDs;0D) 6 ppm 1,36-
1,53 (m, 2H), 1,57-
1,86 (m, 2H), 2,02 (m,
1H), 2,13 (m, 1H), 2,25
(m, 1H), 2,44 (m, 1H),
4,14 (m, 1H), 4,20 (s,
3H), 4,42 (m, 1H), 7,06
(m, 1H), 7,92 (s, 1H),
8,10 (d, J= 4,6 Hz,

1H), 8,19 (s, 1H), 8,35
(d, J= 1,5 Hz, 1H).

2,78

486,8

>300

76

o VAR
WNH;
NH

O

N/\/%/NH

N
cl
A\
NH

F

[a]p? -266,9 (c 0,2,
MeOH)

'H NMR (300 MHz,
CD;0D) & ppm 1,23-
1,43 (m, 2H), 1,53 (m,
1H), 1,75 (m, 1H), 1,96
(m, 1H), 2,09 (m, 1H),
2,26 (m, 1H), 2,40 (m,
1H), 4,07 (m, 1H), 4,34
(m, 1H), 6,95 (m, 1H),
7,22 (s, 1H), 7,96 (d,
J=4,1 Hz, 1H), 8,05 (s,
1H), 8,36 (m, 1H).

2,54

503,8

184,8

77

"H NMR (300 MHz,
CD30D) 6 ppm 1,23-

2,35

486,8

133

-111-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwrong
tim thz"ty
LC-MS
[M+H]*

MP(°C)

[a]p? -36,2 (¢ 0.2,
MeOH)

1,61 (m, 3H), 1,77 (m,
1H), 1,89-2,15 (m,
2H), 2,27 (m, 1H), 2,35
(m, 1H), 4,07 (m, 1H),
4,34 (m, 1H), 6,98 (m,
1H), 7,80 (s, 1H), 7,98
(d, J=4,1 Hz, 1H),

8,07 (s, 1H), 8,38 (m,
1H).

78

NH N=N

FQ \\NH
/’S,H ©

N
N\’{‘
A\

Cl,
NH

F

[a]p? -299,1 (¢ 0,2,
MeOH)

TH NMR (300 MHz,
CD30D) 6 ppm 1,25-
1,44 (m, 2H), 1,56 (m,
1H), 1,78 (m, 1H), 1,98
(m, 1H), 2,14 (m, 1H),
2,28 (m, 1H), 2,40 (m,
1H), 2,43 (s, 3H), 4,09
(m, 1H), 4,35 (m, 1H),
6,96 (m, 1H), 7,97 (d,
J=4,1 Hz, 1H), 8,06 (s,
1H), 8,37 (m, 1H).

2,57

486,8

n.d.

79

[a]p? -2,3 (¢ 0,13,
DMEF)

TH NMR (300 MHz,
CD30D) é ppm 1,25-
1,44 (m, 2H), 1,52 (m,
1H), 1,76 (m, 1H),
1,94-2,17 (m, 2H),
2,26 (m, 1H), 2,50 (m,
1H), 3,99 (s, 3H), 4,11
(m, 1H), 4,36 (m, 1H),
6,96 (m, 1H), 7,84 (s,
1H), 7,96 (d, J= 4,1
Hz, 1H), 8,06 (br s,
1H), 8,37 (d, J= 1,5
Hz, 1H).

2,51

500,9

166,4
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M-+H]*

MP(°C)

80

NH;
NH —
) NN
= p NH
NN

N

NH

cl.
F

[a]p? -159,3 (c 0,08,
MeOH)

TH NMR (300 MHz,
CD30D) & ppm 1,25-
1,42 (m, 2H), 1,51 (m,
1H), 1,73 (m, 1H), 1,94
(m, 1H), 2,07 (m, 1H),
2,23 (m, 1H), 2,38 (m,
1H), 3,63 (s, 3H), 4,07
(m, 1H), 4,26 (m, 1H),
5,87 (s, 1H), 6,93 (m,
1H), 7,93 (d, J=4,1
Hz, 1H), 8,02 (s, 1H),
8,29 (d, J= 1,5 Hz,
1H).

2,44

500,9

174,8

81

TH NMR (300 MHz,
CD30D) & ppm 1,26-
1,66 (m, 3H), 1,78 (m,
1H), 1,99 (m, 1H), 2,15
(m, 1H), 2,27 (m, 1H),
2,46 (m, 1H), 4,17 (m,
1H), 4,35 (m, 1H), 6,97
(m, 1H), 7,98 (d, J=4,1
Hz, 1H), 8,08 (s, 1H),
8,38 (d, J= 1,5 Hz,

1H).

2,47

4738

275,1

82

4
N b

O™

OR n.d.

TH NMR (360 MHz,
DMSO-ds) 6 ppm 1,27

| (m, J=11,3 Hz, 2 H)

1,37 - 1,54 (m, 2 H)
1,57 - 1,71 (m, 4 H)

1,78 (br d, J=17,6 Hz,
2 H) 1,96 - 2,10 (m, 3
H) 2,23 (s,3H) 2,18 -
2,29 (m, 1 H) 2,63 -

2,70 (m, 1 H) 2,99 (br

1,01

473,3

n.d.
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwrong
tim thiy
LC-MS
[M+H]*

MP(°C)

d, J=3,7 Hz, 1 H) 3,70
- 3,80 (m, 1 H) 4,09 -
4,19 (m, 1 H) 7,04 (t,
J=10,4 Hz, 1 H) 7,49
(d, J=7,3 Hz, 1 H) 7,59
(d, J=8,4 Hz, 1 H) 8,00
(m, 1 H) 8,13 (d, J=3,9
Hz, 2 H) 12,24 (brs, 1
H)

83

F

of 0P

[o]p -172,2 (c 0,34,
DMF)

TH NMR (360 MHz,
DMSO-ds) 6 ppm 1,22
- 1,68 (m, 4 H) 1,75 -
1,89 (m, 2 H) 2,08 (m,
2 H) 3,86 - 3,99 (m, 1
H) 3,93 (s, 3 H) 4,18
(m, 1 H) 6,96 (d, J=1,1
Hz, 1 H) 7,04 (t,
J=10,4 Hz, 1 H) 7,32
(d, J=0,7 Hz, 1 H) 7,55
(d, J=7,7 Hz, 1 H) 8,02
(m, 1 H) 8,10 - 8,15
(m, 2 H) 8,31 (d, J=8,8
Hz, 1 H) 12,35 (brs, 1
H)

1,03

470,2

166,6

84

F

fy“@)—@

o=t

OR n.d.

H NMR (360 MHz,
DMSO-ds) 6 ppm 1,22
- 1,38 (m, 2 H) 1,46 -
1,59 (m, 2 H) 1,83 -
1,96 (m, 2 H) 2,00 -
2,08 (m, 1 H) 2,17 -
2,23 (m, 1 H) 3,90 -
4,01 (m, 1 H) 4,15 -
4,25 (m, 1 H) 7,05 (m,
1 H) 7,56 (m, 1 H) 8,02

0,97

473,1

2952

-114-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

(m, 1H) 8,14 - 8,16
(m, 2 H) 8,48 (s, 1 H)
8,60 (m, 1 H) 9,20 (d,
J=0,7Hz, 1 H) 12,21

(s, 1 H)

&5

F
F
NS o
UGN W
VN Ny
F Hn {
' NH,

[a]p -212,7 (¢ 0,22,
DMF)

'H NMR (360 MHz,
DMSO-ds) 6 ppm 1,30
(m, 2 H) 1,52 (m, 2 H)
1,86 (m, 2 H) 2,06 (m,
2 H) 3,78 (s, 3 H) 3,93
(m, 1 H) 4,06 - 4,31
(m, 1 H) 4,71 (m, 2 H)
5,99 (s, 1 H) 7,07 (m, 1
H) 7,57 (d, J=8,1 Hz, 1
H) 7,98 - 8,04 (m, 1 H)
8,11 - 8,20 (m, 3 H)
12,17 - 12,23 (m, 1 H)

1,67

485,1

86

i
F HNI " M }1—NH

OR n.d.

TH NMR (400 MHz,
DMSO-ds) 6 ppm 1,21
(m, 1 H) 1,35 (m, 1 H)
1,54 (m, 1 H) 1,86 (m,
1 H) 1,97 (m, 1 H) 2,05
(m, 1 H) 2,13 (s, 3 H)
2,32 (m, 1 H) 3,94 -
4,13 (m, 2 H) 4,17 (m,
2 H) 6,28 (s, 1 H) 7,05
(t,J=10,3 Hz, 1 H)
7,20 (m, 1 H) 7,50 (m,
1 H) 8,04 (m, 1 H) 8,13
- 8,22 (m, 2 H) 8,25 (s,
1 H) 12,23 (brs, 1 H)

1,70

485,1
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

87

"H NMR (400 MHz,
DMSO-ds) 6 ppm 1,27
- 1,43 (m, 2 H) 1,46 -
1,62 (m, 2 H) 1,87 (m,
J=10,3 Hz, 2 H) 2,03
(m, 1 H) 2,17 (m, 1 H)
3,31 (s, 3 H) 3,98 (m,
J=8,1 Hz, 1 H) 4,18
(m, 1 H) 4,58 (s, 2 H)
6,79 (s, 1 H) 7,05 (t,
J=10,4 Hz, 1 H) 7,54
(m, 1 H) 8,02 (m, 1 H)
8,14 (d, J=3,7 Hz, 2 H)
8,76 (m, 1 H) 12,18 (s,
1 H)

1,47

502,1

n.d.

88

OH

"H NMR (400 MHz,
DMSO-ds) & ppm 1,24
- 1,43 (m, 2 H) 1,46 -
1,61 (m, 2 H) 1,85 (m,
J=10,8 Hz, 2 H) 2,04
(m, 1 H) 2,14 (m, 1 H)
3,65 (m, 2 H) 3,93 (m,
1 H) 4,02 (m, 2 H) 4,12
-4,23 (m, 1 H) 4,96
(m, 1 H) 7,05 (m, 1 H)
7,51 (m, 1 H) 7,65 (s, 1
H) 7,65 (m, 1 H) 7,68

| (m, 1 H) 8,02 (m, 1 H)

8,13 (m, 2 H) 12,17 (s,
1 H)

1,61

500,2

n.d.
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CAU TRUC

TH NMR

Rt
(phiit)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

&9

"H NMR (360 MHz,
clotrongm-d) 6 ppm
1,20 - 1,36 (m, 3 H)
1,58 - 1,70 (m, 1 H)
1,95 (m, J=13,9 Hz, 1
H) 2,15 (m, J=12,1 Hz,
1 H) 2,29 (m, 1 H) 2,66
(m, J=11,7 Hz, 1l H)
4,06 - 4,29 (m, 2 H)
4,88 (m, 1 H) 5,03 (m,
1 H) 5,40 (m, 1 H) 6,72
- 6,82 (m, 1 H) 6,89
(m, 1 H) 7,05 (m, 1 H)
7,58 (m, 1 H) 7,82 (m,
1 H) 7,95 - 8,08 (m, 2
H) 8,10 (s, 1 H) 9,11 -
9,53 (m, 1 H)

1,21

482,2

n.d.

90

IH NMR (300 MHz,
CDs;0OD) 6 ppm 1,30-
1,54 (m, 2H), 1,55-
1,81 (m, 2H), 2,00 (m,
1H), 2,12 (m, 1H), 2,28
(m, 1H), 2,43 (m, 1H),
4,14 (m, 1H), 4,36 (m,
1H), 6,81 (m, 1H), 7,54
(m, 1H), 7,90-8,01 (m,
2H), 8,02-8,12 (m,
3H), 8,62 (d, J=4,1

Hz, 1H).

2,77

467,0

n.d.

91

'TH NMR (300 MHz,
CDCl) 6 ppm 1,25-
1,37 (m, 3H), 1,67 (m,
1H), 2,00 (m, 1H), 2,18
(m, 1H), 2,29 (br. s,

2,56

471,0

n.d.
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

F

N/‘$/NH

NN
F

A
o

F

o}

N\
N
“ﬁ

(+/-)

1H), 2,35 (s, 3H), 2,68
(m, 1H), 4,15-4,29 (m,
2H), 4,87 (d,1=17,1
Hz, 1H), 6,43 (d, J=
7,9 Hz, 1H), 6,74-6,82
(m, 2H), 8,04-8,10 (m,
3H), 8,63 (br. s, 1H).

92

(+/-)

TH NMR (300 MHz,
CDCl3) 6 ppm 1,11-
1,68 (m, 4H), 1,89 (m,
1H), 2,07 (m, 1H), 2,23
(m, 1H), 2,59 (m, 1H),
3,65 (s, 3H), 4,13 (m,
2H), 4,79 (m, 1H), 6,71
(m, 1H), 6,92 (d, J=17,8
Hz, 1H), 7,27 (s, 1H),
7,45 (s, 1H), 7,95-8,07
(m, 3H), 8,62 (brs,
1H).

2,07

470,1

n.d.

93

PO
A5

(+/-)

"H NMR (300 MHz,
CDCl3) 6 ppm 1,19-
1,35 (m, 4H), 1,62 (m,
1H), 1,94 (m, 1H), 2,12
(m, 1H), 2,28 (m, 1H),
2,39 (s, 3H), 2,58 (s,
3H), 4,08-4,20 (m,
2H), 4,86 (d, J=17,3
Hz, 1H), 5,42 (br. s,
1H), 6,74 (t,J= 10,9
Hz, 1H), 6,82 (d, J=
8,0 Hz, 1H), 8,00 (m,
1H), 8,04 (d, J=3,0
Hz, 1H), 8,08 (s, 1H)

2,77

485,1

n.d.
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CAU TRUC

'H NMR

Rt
(phit)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

94

'H NMR (300 MHz,
CD30D) 6 ppm 1,24-
1,46 (m, 2H), 1,47-
1,76 (m, 2H), 1,94-
2,10 (m, 2H), 2,27 (m,
1H), 2,35 (m, 1H), 3,86
(s, 3H), 4,04 (m, 1H),
4,32 (m, 1H), 6,03 (m,
1H), 6,71-6,85 (m,

13H), 7,97 (d, I=4,1

Hz, 1H), 8,04 (m, 1H),
8,07 (s, 1H).

2,77

469,1

n.d.

95

(+/-)

"H NMR (300 MHz,
CDs0D) 8 ppm 1,29-
153 (m, 2H), 1,54-1,79
(m, 2H), 2,00 (m, 1H),
2,09 (m, 1H), 2,27 (m,
1H), 2,41 (m, 1H), 4,12
(m, 1H), 4,34 (m, 1H),
6,80 (m, 1H), 7,74 (m,
1H), 7,98 (d, J=4,1
Hz, 1H), 8,01-8,10 (m,
2H), 8,15 (m, 1H), 8,51
(m, 1H).

2,91

485,1

n.d.

96

"H NMR (300 MHz,
DMSO-ds) 8 ppm 1,19-
1,63 (m, 4H), 1,74-1,90
(m, 2H), 2,02 (m, 1H),
2,11 (m, 1H), 2,24 (s,
3H), 3,75 (s, 3H), 3,92
(m, 1H), 4,15 (m, 1H),
6,38 (s, 1H), 7,04 (m,
1H), 7,51 (d, J="7,5 Hz,
1H), 7,81 (d, J= 8,2 Hz,

2,53

484,1

n.d.
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CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thé"ly
LC-MS
[M+H]*

MP(°C)

1H), 8,01 (m, 1H), 8,12
(s, 2H), 12,18 (br s, 1H)

97

(+/-)

TH NMR (300 MHz,
DMSO-ds) 6 ppm 1,25-
1,64 (m, 4H), 1,78-
1,94 (m, 2H), 2,03 (m,
1H), 2,18 (m, 1H), 3,97
(m, 1H), 4,19 (m, 1H),
6,96-7,12 (m, 2H),
7,55 (d, J= 17,3 Hz,
1H), 8,01 (m, 1H),
8,10-8,18 (m, 2H),

8,71 (d,J=1,6 Hz,

1H), 8,90 (m, 1H),
12,18 (br s, 1H).

2,48

457,0

n.d.

98

NH

F Q‘ o
= N
N/\/?/NH // N
E 0
A /
NH

F

[o]p® -202,8 (c 0,13,

MeOH)

TH NMR (300 MHz,
CDCI3) 6 ppm 1,22-
1,74 (m, 4H), 2,04 (m,
1H), 2,18 (m, 1H), 2,27
(m, 1H), 2,86 (m, 1H),
3,97 (s, 3H), 4,04-4,22
(m, 2H), 5,79 (m, 1H),
6,76 (m, 1H), 6,90 (d,
J= 8,0 Hz, 1H), 7,63-
7,77 (m, 2H), 7,78-
7,95 (m, 3H), 8,62 (br
s, 1H), 10,37 (m, 1H).

3,08

497,1

240

99

'H NMR (300 MHz,
CDs0D) 6 ppm 1,24-
1,82 (m, 4H), 2,01 (m,
1H), 2,11 (m, 1H), 2,29

| (m, 1H), 2,43 (m, 1H),

4,15 (m, 1H), 4,36 (m,

3,12

501,0

86

-120-
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Trong
’ ’ Rt Phwong lu’(_mg
# CAU TRUC 1H NMR hiq | PRap | tim thiy MP(°C)
®hi) | e | Lems
[M+H]*
oY |1H), 6,80 (m, 1H), 7,62
O™ e (m, 1H), 7,94-8,16 (m,
f* 4H), 8,57 (m, 1H).
NH
[a]p? -195,7 (¢ 0,13,
MeOH)
IH NMR (300 MHz,
CDs;0D) é ppm 1,33-
1,61 (m, 2H), 1,62-
1,82 (m, 2H), 2,02 (m,
~ 1H), 2,16 (m, 1H), 2,28
Q‘N r@ (m, 1H), 2,48 (d, J=
F \ 12,1 Hz, 1H), 4,02 (m,
N/\‘?,NH © 1H), 4,36 (Hi 1H), (6’80 2,77 D 518,1 84,6
(;& (m, 1H), 7,83 (m, 1H),
r 7,97 (d, J= 4,1 Hz,
” 1H), 8,00-8,09 (m,
[@]p™ -182,4 (¢ 021, | 11y g 45 (m, 1H), 8,57
MeOH) (m, 2H), 9,02 (d, J= 2,9
100 Hz, 1H).
IH NMR (300 MHz,
CDs;0D) 6 ppm 1,24-
1,48 (m, 2H), 1,56 (m,
_ 1H), 1,70 (m, 1H), 1,99
K/#Q‘ “»l@ (m, 1H), 2,13 (m, 1H),
N 2,26 (m, 1H), 2,45 (m,
@E( 11D, 2.54 (5, 3H), 4,10 2,77 D 481,1 | 236
F | (m, 1H), 4,34 (m, 1H),
’ 6,80 (m, 1H), 7,38 (m,
1[&1)‘6}1')15 410022, 111 770 (m, 1), 7,07
(d, J=4,1 Hz, 1H),
101 8,01-8,08 (m, 2H),

-121-
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CAU TRUC

1H NMR

Rt
(phit)

Phwong |

phap
LC

Trong
lwgng
tim thiy
LC-MS
[M-+H]*

MP(°C)

8,38 (m, 1H).

102

[a]p? -154,0 (¢ 0,07,
MeOH)

"H NMR (300 MHz,
CD3;0OD) 6 ppm 1,29-
1,54 (m, 2H), 1,55-
1,79 (m, 2H), 1,99 (m,
1H), 2,10 (m, 1H), 2,27
(m, 1H), 2,43 (m, 1H),
4,12 (m, 1H), 4,32 (m,
1H), 6,80 (m, 1H), 7,31
(m, 1H), 7,41 (m, 1H),
7,97 (d, J=4,1 Hz,
1H), 8,03 (m, 1H),
8,06-8,13 (m, 2H).

3,21

483,1

176

103

F
F
N7 (0]
' Z
] N” "NH NH 1 SN
F NH N\/K

[a]p® -127,5 (c 0,16,
MeOH)

TH NMR (300 MHz,
CD30D) & ppm 1,27-
1,54 (m, 2H), 1,55-
1,79 (m, 2H), 2,00 (m,
1H), 2,09 (m, 1H), 2,27
(m, 1H), 2,42 (m, 1H),
2,62 (s, 3H), 4,16 (m,
1H), 4,35 (m, 1H), 6,81
(m, 1H), 7,98 (d, J=4,1
Hz, 1H), 8,01-8,11 (m,
2H), 8,56 (s, 1H), 9,07
(m, 1H).

2,62

482,1

215

104

F
N F [o]
| N._OH
] N7 NH NH Y I
FoONH D

[a]p?® -199,6 (c 0,22,
MeOH)

I'H NMR (300 MHz,
CD;0D) & ppm 1,26-
1,48 (m, 2H), 1,49-
1,78 (m, 2H), 1,99 (m,
1H), 2,09 (m, 1H), 2,26
(m, 1H), 2,44 (m, 1H),
4,09 (m, 1H), 4,32 (m,
1H), 6,72 (d, = 8,7

2,17

483,2

226,6

-122-
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwrong
tim thiy
LC-MS
[M+H]*

MP(°C)

Hz, 1H), 6,80 (m, 1H),

7,16 (m, 1H), 7,67 (m,

1H), 7,98 (d, J=4,1
Hz, 1H), 8,03 (m, 1H),
8,08 (s, 1H). |

105

[a]p? -181,5 (¢ 0,2,
MeOH)

"H NMR (300 MHz,
CDs0D) 6 ppm 1,29-
1,52 (m, 2H), 1,53-
1,79 (m, 2H), 1,99 (m,
1H), 2,10 (m, 1H), 2,27
(m, 1H), 2,42 (m, 1H),
3,91 (s, 3H), 4,12 (m,
1H), 4,34 (m, 1H), 6,80
(m, 1H), 7,06 (m, 1H),
7,63 (d, J=2,4 Hz,

1H), 7,98 (d, J= 4,1

Hz, 1H), 8,02-8,10 (m,
2H), 8,41 (d, J=5,7
Hz, 1H).

2,52

497,2

233,8

106

NH TN i
N, 0
[a]p? -97.4 (¢ 0,07,
MeOH)

IH NMR (300 MHz,
CD;0D) 6 ppm 1,28-
1,50 (m, 2H), 1,51-
1,79 (m, 2H), 1,99 (m,
1H), 2,10 (m, 1H), 2,28
(m, 1H), 2,41 (m, 1H),
4,08 (m, 1H), 4,35 (m,
1H), 6,67 (m, 1H), 6,81
(m, 1H), 7,28 (m, 1H),
7,53 (m, 1H), 7,98 (d,
J=4,1 Hz, 1H), 8,01-
8,10 (m, 2H).

2,28

482,1

190

107

"H NMR (300 MHz,
DMSO-ds) & ppm 1,26-

2,52

468,0

269

-123-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

F
NPT 0
L2 k(
N7 NH NH SN
|
F NHI N\/

[o]p? -80,5 (c 0,07,
DMF)

1,71 (m, 4H), 1,80-
1,92 (m, 2H), 2,03 (m,
1H), 2,18 (m, 1H), 4,04
(m, 1H), 4,20 (m, 1H),
7,05 (m, 1H), 7,55 (d,
J=17,3 Hz, 1H), 8,02
(m, 1H), 8,10-8,18 (m,
2H), 8,71 (m, 1H),
8,75-8,88 (m, 2H),
9,17 (d, J=1,2 Hz,
1H).

108

F
NS Q
- NQ«X\(N\
N7 NH {
F | N)
NH

[a]p?® -154,0 (¢ 0,07,
MeOH)

TH NMR (300 MHz,
CD30D) 6 ppm 1,29-
1,82 (m, 4H), 2,03 (m,
1H), 2,12 (m, 1H), 2,27
(m, 1H), 2,48 (m, 1H),
4,17 (m, 1H), 4,34 (m,
1H), 6,80 (m, 1H), 7,61
(m, 1H), 7,99 (d, J= 4,1
Hz, 1H), 8,05 (m, 1H),
8,09 (s, 1H), 8,93 (d,
J=4,9 Hz, 2H).

2,32

468,1

>300

109

R F
N o]
QYL/NINHO\NQU\(/E;
F NH, S

Khoéng c6 dir liéu OR

TH NMR (300 MHz,
CDs0D) é ppm 1,27-
1,54 (m, 2H), 1,56 (m,
2H), 1,99 (m, 1H), 2,10
(m, 1H), 2,27 (m, 1H),
2,43 (m, 1H), 4,11 (m,
1H), 4,34 (m, 1H), 6,81
(m, 1H), 7,82 (d, J=3,0
Hz, 1H), 7,93 (d, J=
3,0 Hz, 1H), 7,98 (d,
J=4,1 Hz, 1H), 8,01-
8,09 (m, 2H).

2,73

4730

271,0

-124-
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

110

Q—NH =

[a]p® -167,0 (¢ 0,15,
MeOH)

'"H NMR (300 MHz,
CD;0D) 6 ppm 1,26-
1,52 (m, 2H), 1,54-
1,79 (m, 2H), 1,99 (m,
1H), 2,10 (m, 1H), 2,28
(m, 1H), 2,4 (m, 1H),
2,43(s, 3H), 4,12 (m,
1H), 4,34 (m, 1H), 6,80
(m, 1H), 7,36 (m, 1H),
7,92 (s, 1H), 7,97 (d,
J=4,1 Hz, 1H), 8,00-
8,10 (m, 2H), 8,45 (d,
J=4,9 Hz, 1H).

2,95

481,1

255

111

F
PHOW:
N
NN NHLKE"[N
F NH NH

[a]p2 -170 (¢ 0,2,
DMF)

TH NMR (300 MHz,
CD30D) 6 ppm 1,26-
1,79 (m, 4H), 1,99 (m,
1H), 2,10 (m, 1H), 2,26
(m, 1H), 2,43 (m, 1H),
4,14 (m, 1H), 4,33 (m,
1H), 6,80 (m, 1H), 7,98
(d, J=4,1 Hz, 1H),
8,00-8,09 (m, 2H),

8,18 (s, 1H).

2,28

457,0

265

112

[a]p?® -187,9 (¢ 0,07,
MeOH)

TH NMR (300 MHz,
CD30D) 6 ppm 1,25-
1,78 (m, 4H), 1,97 (m,
1H), 2,08 (m, 1H), 2,28
(m, 1H), 2,30 (s, 3H),
2,40 (d,J=11,6 Hz,
1H), 4,08 (m, 1H), 4,31
(m, 1H), 6,48 (s, 1H),
6,79 (m, 1H), 7,97 (d,
J=4,1 Hz, 1H), 8,03
(m, 1H), 8,07 (s, 1H).

2,39

470,1

283

-125-
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CAU TRUC

'H NMR

Rt
(phut)

Phuong
phap
LC

Trong
legng
tim thay
LC-MS
[M+H]*

MP(°C)

113

[a]p? -134,5 (¢ 0,12,
MeOH)

THNMR (300 MHz,
CDs0D) 6 ppm 1,28-
1,46 (m, 2H), 1,54 (m,
1H), 1,69 (m, 1H), 1,98
(m, 1H), 2,12 (m, 1H),
2,25 (m, 1H), 2,31 (s,
3H), 2,48 (m, 1H), 3,73
(s, 3H), 4,08 (m, 1H),
4,33 (m, 1H), 6,80 (m,
1H), 7,55 (s, 1H), 7,99
(d, J=4,1 Hz, 1H),

8,05 (m, 1H), 8,08 (s,
1H).

2,02

484,1

>300

114

od‘\\
e e
F

—
N//yNH

NN
F

A\
o

E

[a]p? -213,5 (c 0,08,
MeOH)

IH NMR (300 MHz,
DMSO-ds) & ppm 1,20-
1,63 (m, 4H), 1,72-
1,85 (m, 2H), 1,91 (m,
1H), 2,08 (m, 1H), 3,93
(m, 1H), 4,24 (m, 1H),
6,84 (m, 1H), 7,08 (m,
1H), 7,41 (m, 1H), 7,98
(s, 1H), 8,09 (d, J= 3,9
Hz, 1H), 8,36 (s, 1H),
8,49 (m, 1H), 11,81 (br
s, 1H).

1,98

457,1

289,8

115

Z/\
[l
>4

NH
F

=
N#NH

NN
F

A\
o,

F

[a]p® -210,9 (¢ 0,17,

TH NMR (300 MHz,
CD30D) 6 ppm 1,26-
1,50 (m, 6H), 1,57 (m,
1H), 1,87-2,13 (m,
3H), 2,37 (m, 1H), 4,04
(m, 1H), 4,39 (m,
1H),4,53 (m, 2H),
6,65-6,76 (m, 2H),

6,98 (m, 1H), 7,45 (d,

2,44

484,1

266,8

-126-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong

4

phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

MeOH)

J=12,0 Hz, 1H), 7,84 (s,
1H), 7,95 (m, 1H).

116

F
SHON
Z
N” NH NHN-N,
: N\L<N
FNH

[a]p?® -184,5 (¢ 0,1,
MeOH)

"H NMR (300 MHz,
CDs30D) ¢ ppm 1,25-
1,45 (m, 2H), 1,46-
1,77 (m, 2H), 1,90-
2,11 (m, 2H), 2,21 (s,
3H), 2,25 (m, 1H), 2,40
(d, J=11,8 Hz, 1H),
3,99 (s, 3H), 4,06 (m,
1H), 4,31 (m, 1H), 6,53
(s, 1H), 6,80 (m, 1H),
7,98 (d, J=4,1 Hz,

1H), 8,03 (m, 1H), 8,07
(s, 1H).

2,64

484,1

279

117

.
Fj@% "
N
NH
;
[a]p? -162,9 (¢ 0,12,
MeOH)

IH NMR (300 MHz,
CD;0D) 6 ppm 1,25-
1,50 (m, 2H), 1,52-
1,78 (m, 2H), 1,98 (m,
1H), 2,09 (m, 1H), 2,27
(m, 1H), 2,39 (m, 1H),
2,55 (s, 3H), 3,98 (s,
3H), 4,11 (m, 1H), 4,34
(m, 1H), 6,80 (m, 1H),
7,98 (d, J=4,1 Hz,

1H), 8,00-8,09 (m,
2H).

2,53

485,1

202

118

TH NMR (300 MHz,
CD30D) é ppm 1,19-
1,77 (m, 4H), 1,93-
2,12 (m, 2H), 2,24 (m,

1H), 2,43 (m, 1H), 2,64 |

(s, 3H), 4,13 (m, 1H),

2,52

472,1

233

-127-




31054

Trong
. ] Rt Phwong | lqug
# CAU TRUC 'H NMR (ohiity | PP tim thiy |MP(°C)
LC | LC-MS
[M-+H]*
i Q‘Nrg:g 4,30 (m, 1H), 6,80 (m,
P © 1H), 7,98 (d, J=4,1
F‘@fi " Hz, 1H), 8,02 (m, 1H),
i NH 8,07 (s, 1H).
[a]p?® -297,5 (¢ 0,07,
MeOH)
'H NMR (300 MHz,
CDsOD) 6 ppm 1,27-
1,77 (m, 4H), 1,99 (m,
] Q‘r[ 1H), 2,10 (m, 1H), 2,25
o 0 (m, 1H), 2,45 (m, 1H),
@{ " 4,10 (m, 1H), 427 (s, | 247 | D 4710 | 285
r 3H), 4,32 (m, 1H), 6,81
(m, 1H), 7,98 (d, J=4,1
[0]p™ -184,0 (¢ 0,07, |Hz, 1H), 8,03 (m, 1H),
MeOH) 8,08 (s, 1H), 8,11 (s,
119 1H).
'H NMR (300 MHz,
CD30D) 6 ppm 1,21-
- O Che (177 (m, 4H), 1,84-
O 2,11 (m, 2H), 2,26 (m,
WQZE\( 1H), 2,39 (m, 1H),3,09| 233 | D | 4702 |>300
r (s, 3H), 4,07 (m, 1H),
4,32 (m, 1H), 6,80 (m,
[0]p™ -160,0 (¢ 0,12, | 11y), 7,88 (s, 1H), 7,91-
120 |MeOH) 8,10 (m, 4H).
'H NMR (300 MHz,
CDsOD) & ppm 1,27-
1,49 (m, 2H), 1,50-
179 (m, 28D, 1.99 (m, 2,18 D 510,1 | 282,8
1H), 2,11 (m, 1H), 2,27
121 (m, 1H), 2,43 (m, 1H),

-128-




31054

CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
Iwgng
tim thay
LC-MS
[M+H]*

MP(°C)

AN
-
NH N
- OO
FS,NH o "
N

N,

F.
A
NH

F

[o]p? -136,6 (¢ 0,11,
MeOH)

3,06 (s, 6H), 4,11 (m,
1H), 4,35 (m, 1H), 6,71
(m, 1H), 6,81 (m, 1H),
7,37 (d, J=2,6 Hz,

1H), 7,98 (d, J=4,1

Hz, 1H), 8,01-8,10 (m,
2H), 8,13 (d, J=5,9

Hz, 1H).

122

VAN
[a]p? -69,0 (¢ 0,07,
MeOH)

TH NMR (300 MHz,
CD3;0OD) 6 ppm 1,25-
1,78 (m, 4H), 1,91-
2,13 (m, 2H), 2,26 (m,
1H), 2,41 (m, 1H),
4,09-4,15 (br s, 4H),
4,32 (m, 1H), 6,74-
6,86 (m, 2H), 7,43 (d,
J=2,0 Hz, 1H), 7,98
(d, J=4,1 Hz, 1H),
8,04 (m, 1H), 8,08 (s,
1H).

2,56

469,8

>300

123

'H NMR (300 MHz,
CD30OD) 6 ppm 1,25-
1,51 (m, 2H), 1,52-
1,78 (m, 2H), 1,94-
2,13 (m, 2H), 2,27 (m,
1H), 2,41 (m, 1H), 4,08
(m, 1H), 4,34 (m, 1H),
6,81 (m, 1H), 7,20 (d,
J=5,0 Hz, 1H), 7,99
(d, J=4,1 Hz, 1H),
8,08-8,10 (m, 2H),
8,43 (d, J=5,0 Hz,
1H).

2,43

4829

235

-129-




31054

CAU TRUC

TH NMR

Rt
(phit)

Phwong
phap
LC

Trong
lwgng
tim thfiy
LC-MS
[M+H]*

MP(°C)

124

R
SHOW
! NH
N/ NH NM 2
7w ~N

Z=

OR n.d.

'H NMR (300 MHz,
CD;0D) & ppm 1,25-
1,50 (m, 2H), 1,52-
1,78 (m, 2H), 1,94-
2,13 (m, 2H), 2,27 (m,
1H), 4,09 (m, 1H), 4,34
(m, 1H), 6,81 (m, 1H),
7,11 (d, J= 1,0 Hz,
1H), 7,98 (d, J=4,1
Hz, 1H), 8,01-8,09 (m,
2H), 8,39 (d, J=1,0
Hz, 1H).

2,36

482,8

228

125

TH NMR (300 MHz,
CD30D) é ppm 1,22-
1,46 (m, 5SH), 1,48-
1,81 (m, 2H), 1,98 (m,
1H), 2,10 (m, 1H), 2,26
(d, J=12,2 Hz, 1H),
2,42 (m, 1H), 4,05 (m,
1H), 4,32 (m, 1H), 4,47
(m, 2H), 6,80 (m, 1H),
7,00 (s, 1H), 7,27 (s,
1H), 7,97 (d, J=4,1
Hz, 1H), 8,03 (m, 1H),
8,07 (s, 1H).

2,67

483,9

n.d.

126

"H NMR (300 MHz,
DMSO-ds) 6 ppm 1,25-
1,64 (m, 4H), 1,78-
1,93 (m, 2H), 2,04 (m,
1H), 2,16 (m, 1H), 3,96
(m, 1H), 4,18 (m, 1H),
6,67 (m, 1H), 7,05 (m,
1H), 7,53 (m, 1H), 7,73
(br s, 1H), 8,02 (m,

2,33

456,1

>300

-130-




31054

CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

MP(°C)

1H), 8,10-8,17 (m,
3H), 12,18 (s, 1H),
13,14 (br s, 1H).

127

[o]p -209.,2 (c 0,14,
DMF)

"H NMR (300 MHz,

1CD30D) 6 ppm 1,32-

1,48 (m, 2H), 1,50-
1,79 (m, 2H), 1,99 (m,
1H), 2,12 (m, 1H), 2,27
(m, 1H), 2,42 (m, 1H),
4,08 (m, 1H), 4,34 (m,
1H), 6,80 (m, 1H), 7,16
(s, 2H), 7,98 (m, 1H),
8,04 (m, 1H), 8,07 (s,
1H).

2,34

455,9

>300

128

Br

OMN‘\X
. NH |

NFS/NH

NN
F.
A\
NH

F

[o]p? -179,0 (¢ 0,25,
DMF)

TH NMR (300 MHz,
CD;0D) é ppm 1,27-

11,47 (m, 2H), 1,48-

1,76 (m, 2H), 1,97 (m,
1H), 2,07 (m, 1H), 2,25
(m, 1H), 2,38 (m, 1H),
3,98 (s, 3H), 4,03 (m,
1H), 4,31 (m, 1H), 6,80
(m, 1H), 7,25 (s, 1H),
7,98 (d, J=4,1 Hz,

1H), 8,03 (m, 1H), 8,07
(s, IH).

3,09

549,7

176

129

. .
IS WGP SN
. NN NI-M/
NH N\N\

OR n.d.

'TH NMR (300 MHz,
DMSO-ds) 6 ppm 1,24-
1,62 (m, 4H), 1,76-
1,89 (m, 2H), 2,02 (m,
1H), 2,12 (m, 1H), 2,25
(s, 3H), 3,75 (s, 3H),
3,92 (m, 1H), 4,16 (m,

2,58

483.,9

158

-131-




31054

CAU TRUC

TH NMR

Rt
(pht)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

1H), 6,39 (s, 1H), 7,05
(m, 1H), 7,52 (d, J=17,3
Hz, 1H), 7,81 (m, 1H),
8,02 (m, 1H), 8,10-
8,17 (m, 2H), 12,18 (br
s, 1H).

130

[o]p2 -162,0 (c 0,04,
MeOH)

"H NMR (300 MHz,
CD30D) 8 ppm 1,27-
1,76 (m, 4H), 1,99 (m,
1H), 2,09 (m, 1H), 2,26
(m, 1H), 2,41 (m, 1H),
4,05-4,19 (br s, 4H),
4,33 (m, 1H), 6,80 (m,
1H), 7,98 (d, J= 4,1
Hz, 1H), 8,00-8,10 (m,
2H), 8,28 (s, 1H).

2,38

470,9

>300

131

N-NH
NH

F Q‘ WNH:
#NH

NN

A\
NH
F

[a]p?® -73,9 (¢ 0,14,
MeOH)

TH NMR (300 MHz,
CD30D) 6 ppm 1,26-
1,45 (m, 2H), 1,46-
1,77 (m, 2H), 1,98 (m,
1H), 2,08 (m, 1H), 2,26
(m, 1H), 2,39 (m, 1H),
4,06 (m, 1H), 4,32 (m,
1H), 5,86 (m, 1H), 6,81
(m, 1H), 7,98 (d, J=4,1
Hz, 1H), 8,04 (m, 1H),
8,07 (s, 1H).

2,15

471,0

245,7

132

TH NMR (300 MHz,
CD30D) 6 ppm 1,26-
1,47 (m, 2H), 1,49-
1,77 (m, 2H), 1,91-
2,12 (m, 2H), 2,27 (m,
1H), 2,36 (m, 1H), 2,59

2,69

471,0

266,7

-132-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

N

F.
A
NH

F

NH (]
FQ‘ 2
— 6 N
»—NH
NN

OR n.d.

(s, 3H), 4,07 (m, 1H),

14,33 (m, 1H), 6,80 (m,

1H), 7,94-8,00 (m,
2H), 8,03 (m, 1H), 8,07
(s, 1H).

133

Q, \
/,N

NH ©
F
FS,NH
Ny rfl
F.
A
NH

F

[a]p?? -281,0 (¢ 0,11,
MeOH)

'H NMR (300 MHz,
CDs;0D) 6 ppm 1,16-
1,67 (m, 4H), 1,81-
2,02 (m, 2H), 2,14 (m,
1H), 2,22 (s, 3H), 2,31
(m, 1H), 4,00 (m, 1H),
4,21 (m, 1H), 6,65-
6,75 (m, 2H), 7,88 (d,
J=4,1 Hz, 1H), 7,93
(m, 1H), 7,97 (s, 1H).

2,64

471,0

278,5

134

F
l /
N”NH NHK/N
F | \ \>
NH N~N\

OR n.d.

'H NMR (300 MHz,
CDs;0D) 6 ppm 1,28-
1,78 (m, 4H), 1,97 (m,
1H), 2,08 (m, 1H), 2,25
(m, 1H), 2,43 (m, 1H),
3,97 (s, 3H), 4,12 (m,
1H), 4,31 (m, 1H), 6,80
(m, 1H), 7,98 (d, J=4,1
Hz, 1H), 8,03 (m, 1H),
8,08 (s, 1H), 8,40 (s,
1H).

2,14

471,2

183,2

135

R /'=(

LOLL

F i N”™ °NH NH X0
NH

OR n.d.

H NMR (300 MHz,
CDs;0OD) 6 ppm 1,26-
1,45 (m, 2H), 1,48-
1,77 (m, 2H), 1,98 (m,
1H), 2,11 (m, 1H), 2,24
(s, 3H), 2,27 (m, 1H),

2,03

470,1

281,9

-133-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thé"ly
LC-MS
[M-+H]*

MP(°C)

2,41 (m, 1H), 4,05 (m,
1H), 4,34 (m, 1H),
6,73-6,97 (m, 2H),
7,98 (d, J=4,1 Hz,

1H), 8,04 (m, 1H), 8,07

1 (s, 1H).

136

F
N 0
I S
N7 NH NH NN
F y /
NH N-N

\

[o]p2 -203,6 (c 0,09,
MeOH)

I'H NMR (300 MHz,
CD;0D) 8 ppm 1,25-
1,46 (m, 2H), 1,48-
1,75 (m, 2H), 1,97 (m,
1H), 2,08 (m, 1H), 2,23
(s, 3H), 2,27 (m, 1H),
2,37 (m, 1H), 3,85 (s,
3H), 4,06 (m, 1H), 4,33
(m, 1H), 6,80 (m, 1H),
7,37 (s, 1H), 7,98 (d,
J=4,1 Hz, 1H), 8,00-
8,09 (m, 2H).

2,69

484.,9

265,1

137

2,47,
2,63

513,8

n.d.

138

E
N F (e}
I ~Z
NN NH 7 JN
F o WH SN

[a]p? -183,5 (¢ 0,08,

TH NMR (300 MHz,
CD30D) & ppm 1,34-
1,51 (m, 2H), 1,53-
1,78 (m, 2H), 2,02 (m,
1H), 2,13 (m, 1H), 2,24

(m, 1H), 2,48 (m, 1H),

2,31

467,8

>300

-134-




31054

CAU TRUC

'TH NMR

Rt
(pht)

Phwong
phap
LC

~ Trong

lwong
tim thay
LC-MS
[M+H]*

MP(°C)

DMF)

4,15 (m, 1H), 4,34 (m,
1H), 6,92 (m, 1H),
8,06-8,14 (m, 2H),
8,17 (s, 1H), 9,19 (s,
2H), 9,30 (br s, 1H).

139

H NMR (300 MHz,
CD30D) 6 ppm 1,20-
1,51 (m, 3H), 1,56-
1,80 (m, 4H), 1,85-
2,16 (m, 3H), 2,22 (m,
1H), 2,32 (m, 1H), 2,88
(m, 1H), 2,96 (m, 1H),
3,56 (m, 1H), 3,88 (m,
1H), 4,28 (m, 1H), 6,79
(m, 1H), 7,97 (d, J= 4,1
Hz, 1H), 8,01 (d, J=
9,8 Hz, 1H), 8,06 (s,
1H).

1,93

459,0

208,1

140

OR n.d.

I'H NMR (300 MHz,
CDs0OD) 6 ppm 1,27-
1,50 (m, 2H), 1,51-
1,78 (m, 2H), 1,99 (m,
1H), 2,09 (m, 1H), 2,25
(m, 1H), 2,43 (m, 1H),
4,08 (m, 1H), 4,19 (s,
3H), 4,32 (m, 1H), 6,80
(m, 1H), 7,90 (s, 1H),
7,98 (d, J= 4,1 Hz,

1H), 8,03 (m, 1H), 8,08
(s, 1H).

2,54

470,9

172,7

141

"H NMR (300 MHz,
CD3;0D) & ppm 1,24-
1,49 (m, 2H), 1,51-

-135-




31054

CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

F
N F o]
‘ oz
NN NA 7 NH
FNH N

[o]p® -164,8 (c 0,19,
MeOH)

1,79 (m, 2H), 1,98 (m,
1H), 2,10 (m, 1H), 2,27
(m, 1H), 2,39 (m, 1H),
2,51 (s, 3H), 4,10 (m,
1H), 4,33 (m, 1H), 6,80
(m, 1H), 7,97 (d, J=4,0
Hz, 1H), 7,99-8,12 (m,
2H).

2,37

470,8

256,6

142

'H NMR (300 MHz,
CD;0D) & ppm 1,25-
1,47 (m, 2H), 1,55 (m,
1H), 1,69 (m, 1H), 1,98
(m, 1H), 2,11 (m, 1H),
2,26 (m, 1H), 2,42 (m,
1H), 4,09 (m, 1H), 4,33
(m, 1H), 6,80 (m ,1H),
7,65 (s, 1H), 7,71 (s,
1H), 7,97 (m, 1H),
8,00-8,11 (m, 2H).

2,02

455,8

219,9

143

[a]p? -178,1 (¢ 0,07,
MeOH)

TH NMR (300 MHz,
CD;0D) & ppm 1,26-
1,51 (m, 2H), 1,52-
1,79 (m, 2H), 1,99 (m,
1H), 2,11 (m, 1H), 2,26
(m, 1H), 2,44 (m, 1H),
3,97 (s, 3H), 4,11 (m,
1H), 4,33 (m, 1H), 6,81
(m, 1H), 7,99 (d, J=4,1
Hz, 1H), 8,04 (m, 1H),
8,08 (s, 1H), 8,53 (s,
1H).

2,31

470,9

169,8

144

'H NMR (300 MHz,
CD;0D) 6 ppm 1,26-

2,42

483,9

204,9

-136-




31054

CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

[o]p?® -154,6 (¢ 0,2,
MeOH)

1,44 (m, 2H), 1,54 (m,
1H), 1,68 (m, 1H), 1,99
(m, 1H), 2,02 (m, 1H),
2,24 (s, 3H), 2,26 (m,
1H), 2,41 (m, 1H), 3,89
(s, 3H), 4,04 (m, 1H),
4,33 (m, 1H), 6,74-
6,86 (m, 2H), 7,98 (d,
J=4,1 Hz, 1H), 8,04
(m, 1H), 8,07 (s, 1H).

145

[o]p® -231,1 ( 0,13,
DMF)

TH NMR (300 MHz,
CDs;0OD) 6 ppm 1,18-
1,77 (m, 4H), 1,19 (m,
1H), 2,06 (m, 1H), 2,25
(m, 1H), 2,38 (m, 1H),
4,04 (m, 1H), 4,29 (m,
1H), 6,78 (m, 1H), 7,23
(s, 1H), 7,95 (d,J=3,4
Hz, 1H), 8,00 (d, J=
10,3 Hz, 1H), 8,05 (s,
1H).

2,34

487,8

178,1

146

TH NMR (300 MHz,
CDs;0D) & ppm 1,20-
1,45 (m, 2H), 1,46-
1,77 (m, 2H), 1,94-
2,11 (m, 2H), 2,22-
2,40 (m, 2H), 4,04 (m,
1H), 4,32 (m, 1H), 6,80
(m, 1H), 7,79 (m, 1H).

2,20

470,9

169,7

147

"H NMR (300 MHz,
CD30D) 6 ppm 1,23-
1,46 (m, 2H), 1,50-
1,79 (m, 2H), 1,96 (m,

2,34

500,9

>300

-137-




31054

Trong
Rt Phwong| lwong
# CAU TRUC 'H NMR (phiit) phap | tim thiy |MP(°C)
P LC | LC-MS
[M-+H]*
y:r 1H), 2,15 (m, 1H), 2,30
F oy |(m, 1H), 2,42 (m, 1H),
ot 4,07 (m, TH), 4,33 (m,
@& 1H), 6,80 (m, 1H), 7,96
F {(d, J= 4,1 Hz, 1H),
8,04 (m, 1H), 8,08 (s,
[a]p? -205,5 (c 0,23, lH)( ) (
MeOH) '
'H NMR (300 MHz,
CD;0D) & ppm 1,18-
1,50 (m, 3H), 1,55-
0. |1,82 (m, 4H), 1,88-
& N 2,16 (m, 3H), 2,22 (m,
o 1H), 2,33 (m, 1H), 2,89
i I;E\? (m. 160, 2,97 (m, 1,84 D 459,0 | 220,8
r 1H),3,57 (m, 1H), 3,88
N (m, 1H), 4,27 (m, 1H),
[oJp™ -114,1 (¢ 0,19, |6 80 (m, 1H), 7,97 (m,
MeOH) 1H), 8,01 (m, 1H), 8,06
148 (s, 1H). |
'H NMR (300 MHz,
CDs;0D) 6 ppm 1,24-
1,44 (m, 2H), 1,53 (m,
N rﬁ 1H), 1,67 (m, 1H), 1,96
&Q | n, 1H), 2,06 (m, 18D,
N 2,25 (m, 1H), 2,38 (m,
2 484 4
F@g 1H), 3,63 (s, 3H), 4,05 2,27 b 849 1 253,
r (m, 1H), 4,31 (m, 1H),
alo?® -205.8 (¢ 0,19, 5,87 (s, 1H), 6,80 (m,
VSO 1H), 7,97 (d, J=4,1
Hz, 1H), 8,03 (m, 1H),
149 8,07 (s, 1H).
'H NMR (300 MHz
’ 2,56 D 501,9 | 2484
150 CD;0D) & ppm 1,23- > ’ 8,

-138-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

MP(°C)

[0]p® -299,4 (c 0,13,
MeOH)

1,49 (m, 2H), 1,52 (m,
1H), 1,68 (m, 1H), 1,97
(m, 1H), 2,07 (m, 1H),
2,27 (m, 1H), 2,35 (m,
1H), 2,55 (s, 3H), 4,00
(m, 1H), 4,33 (m, 1H),
6,81 (m, 1H), 7,98 (d,
J= 4,1 Hz, 1H), 8,03
(m, 1H), 8,07 (s, 1H).

151

"H NMR (300 MHz,
DMSO-ds) 6 ppm 1,18-
1,63 (m, 4H), 1,76-
1,90 (m, 2H), 2,03 (m,
1H), 2,13 (m, 1H), 3,90
(m, 1H), 4,16 (m, 1H),
5,94 (m, 2H), 7,04 (m,
1H), 7,53 (d,J=7,2
Hz, 1H), 7,88 (m, 1H),
8,02 (m, 1H), 8,13 (m,
2H), 11,80-12,7 (brs,
1H).

2,10

471,7

>300

152

[0]p? -109,6 (c 0,06,
MeOH)

'H NMR (300 MHz,
CD30D) é ppm 1,25-
1,77 (m, 4H), 2,00 (m,
1H), 2,09 (m, 1H), 2,25
(m, 1H), 2,44 (m, 1H),
4,14 (m, 1H), 4,32 (s,
3H), 4,34 (m, 1H), 6,81
(m, 1H), 7,99 (d, J=4,1
Hz, 1H), 8,04 (m, 1H),
8,08 (s, 1H).

2,24

471,9

250,3

153

TH NMR (300 MHz,
CD3;0D) é ppm 1,26-

2,43

471,9

230,0
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CAU TRUC

'TH NMR

Rt
(phiit)

Phwong
phap
LC

Trong
lwgng
tim thé‘iy
LC-MS
[M+H]*

MP(°C)

N

F.
N
NH

F

N=N
NH
[ Q‘ \N'N\
o
/’%»NH
NN

[a]p® -194,4 (¢ 0,06,
MeOH)

1,79 (m, 4H), 2,00 (m,

1H), 2,10 (m, 1H), 2,26
(m, 1H), 2,46 (m, 1H),

4,18 (m, 1H), 4,32 (m,

1H), 4,43 (s, 3H), 6,80

(m, 1H), 7,99 (d, J=4,1
Hz, 1H), 8,04 (m, 1H),

8,08 (s, 1H).

154

[o]p? -158,6 (¢ 0,13,

MeOH)

'THNMR (300 MHz,
CDs;0D) 6 ppm 1,27-
1,52 (m, 2H), 1,54-
1,79 (m, 2H), 2,00 (m,
1H), 2,11 (m, 1H), 2,28
(m, 1H), 2,43 (m, 1H),
4,14 (m, 1H), 4,35 (m,
1H), 6,81 (m, 1H), 7,99
(d, J=4,1 Hz, 1H),
8,02-8,10 (m, 2H),

8,24 (d, J= 1,9 Hz,

1H), 9,00 (d,J=1,9
Hz, 1H).

2,57

473,0

266,8

155

'HNMR (400 MHz,
DMSO-ds) & ppm 1,27
-1,39 (m, 1 H) 1,42 -
1,69 (m, 3 H) 1,88 (m,
J=1,0 Hz, 2 H) 2,02 -
2,12 (m, 1 H) 2,20 (m,
J=11,4Hz, 1 H) 3,95 -
4,06 (m, 1 H) 4,19 (m,
J=17,5,4,0 Hz, 1 H)
7,01 - 7,19 (m, 1 H)
7,55 (d, J=7,5 Hz, 1 H)
8,03 (m, 1 H) 8,13 -
8,28 (m, 3 H) 8,46 (s, 1

1,39

517,1

260,8
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lugng
tim thay
LC-MS
[M+H]*

MP(°C)

H) 12,19 (brs, 1 H)

156

.
Q/N\/\IF
LA
N/
7 H J\f(_
=N

OR n.d.

'HNMR (400 MHz,
DMSO-ds) 6 ppm 1,21
- 1,35 (m, 2 H) 1,40 -

11,54 (m, 2 H) 1,86 (m,

J=11,4 Hz, 2 H) 2,00 -
2,07 (m, 1 H) 2,17 (m,
J=12,1 Hz, 1 H) 3,49
(s, 3 H) 3,85 - 3,94 (m,
1H)4,11-4,20 (m, 1
H) 6,11 (s, 2 H) 7,05 (t,
J=10,1 Hz, 1 H) 7,49 -
7,55 (m, 2 H) 7,66 (s, 1
H) 8,02 (m, 1 H) 8,14
(s, 1H) 8,15 (s, 1 H)
12,18 (br s, 1 H)

1,72

485,1

248,7

157

'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,32
- 1,48 (m, 2 H) 1,52 -
1,66 (m, 2 H) 1,95 (m,
2 H) 2,09 (m, 1 H) 2,23
- 2,34 (m, 1 H) 4,00 -

*4,14 (m, 1 H) 4,18 -

4,30 (m, 1 H) 7,02 -
7,10 (m, 1 H) 7,57 (m,
1 H) 8,04 (m, 1 H) 8,15
- 8,29 (m, 5 H) 9,04
(m, 1 H) 12,19 (brs, 1
H) 13,07 (brs, 1 H).

1,38

511,1

n.d.

158

"H NMR (400 MHz,
DMSO-ds) 6 ppm 1,21

°|-1,40 (m, 2 H) 1,52

(m, J=11,7 Hz, 2 H)

1,56

472,2

n.d.
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

MP(°C)

1,80 - 1,93 (m, 2 H)
1,99 - 2,09 (m, 1 H)
2,11-2,22 (m, 1 H)
3,89 -3,99 (m, 1 H)
4,03 - 4,25 (m, 1 H)
5,94 (s, 1 H) 7,01 -
7,09 (m, 1 H) 7,52 (m,
1 H) 8,02 (m, 2 H) 8,08
- 8,18 (m, 2 H) 12,16
(brs, 1 H).

159

'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,31
(m, J=9,5 Hz, 2 H)
1,45 - 1,58 (m, 2 H)
1,89 (m, J=10,8 Hz, 2
H) 2,09 (m, 2 H) 3,88 -
3,98 (m, 1 H) 4,06 (s, 3

|H) 4,14 - 4,25 (m, 1 H)

7,05 (t, J=10,2 Hz, 1
H) 7,26 (s, 1 H) 7,53
(m, 1 H) 8,02 (m, 1 H)
8,13 - 8,17 (m, 2 H)
8,45 (m, 1 H) 12,19 (br

's, 1 H)

0,72

514,2

n.d.

160

NN
SN @Er(lﬂ%ﬂ

OR n.d.

TH NMR (400 MHz,
DMSO-dg) 8 ppm 1,20
- 1,62 (m, 4 H) 1,77 -
1,98 (m, 2 H) 2,04 (m,
1 H) 2,16 (m, 1 H) 3,85
-3,98 (m, 1 H) 4,12 -
4,27 (m, 1 H) 6,06 (s, 1
H) 6,99 - 7,12 (m, 1 H)
7,52 (d, J=7,7 Hz, 1 H)
8,02 (m, 1 H) 8,14 (m,

1,76

486,3

n.d.
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Trong
’ ) Rt Phwong lu’q’ng
# CAU TRUC TH NMR (phiit) phap | tim thay MP(°C)
LC LC-MS
[M+H]*

3 H) 8,20 (m, 1 H)
12,00 (s, 1 H)

'H NMR (360 MHz,
DMSO-ds) & ppm 1,36
(m, 1 H) 1,46 (m, 2 H)
F 1,70 (m, 1 H) 1,80 -

y Q _p~ 1,95 (m, 2 H) 1,98 -
7 I\ (2,20 (m,2H)3,89(s, 3
H) 7,04 - 7,23 (m, 2 H)
[OL]DZO -217,8 (¢ 0,62, |7,52 (m, 1 H) 7,76 (m,

DMF) 1 H) 7,80 - 8,06 (m, 2
H) 8,30 (s, 1 H) 8,44
(m, 1 H) 8,61 (m, 1 H)
161 12,38 (br. s., 1 H)

1,76 H 5214 | 2855

R N= \—N/ NH @
\ D‘%

[a]p? -214,9 (c 0,28,

197 | B | 484 | nd

162 DMF)
F N== \
"o
1,97 B 4834 | n.d.
[a]p? +224,2 (c 0,27,
163 DMF)
'H NMR (500 MHz,
DMSO0-de) & ppm 1,35
-1,69 (m, 5 H) 1,71 -
4132 | >250
185 3H) 1020 | > | © , 5
s, 1 H) 2,04 (m, 1 H)
164 2,43 (s, 4 H) 2,93 (m, 1
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Trong
Rt Phwong| lwong
# CAU TRUC 'H NMR (phiit) phap | tim thay MP(°C)
P LC |LC-MS
[M+H]*
FQH oo |H) 4,93 (m, 1 H) 6,94
N N«@ (m, 1 H) 8,11 (s, 1 H)
{ 8,25 (brs, 1 H) 8,39
N TEA (brs, 1 H) 12,40 (br s,
F 2 H)
(+)
[ 4 O\_oH
— H N
RS
A
N 2,52 C 413,1 | nd.
F
[a]p? +23,4 (c 0,26,
165 DMF)
IH NMR (500 MHz,
DMSO-ds) 6 ppm 1,26
-1,59 (m, 5 H) 1,62 -
. 1,80 (m, 3 H) 1,86 (br
_{w NoH |5, 1H)1,93 (brs, 1 H
N//%/Na , 1H) 1,93 (brs, 1 H)
N 2,35 (s, 3 H) 2,78 (br d,
\ J=6,6 Hz, 1 H) 4,71 (br
@fﬁ? ¢ Jo6.8 Hz, 1 H) 677 2,53 C 413,2 98
[a]D20 _27’3 (C 0,26, (d, J=12,3 HZ, 1 H)
DMF) 7,44 (m, 1 H) 7,90 (d,
J=2,5 Hz, 1 H) 8,07 (d,
J=9,3 Hz, 2 H) 11,82
(brs, 1 H) 12,17 (brs,
166 1 H)
F IH NMR (500 MHz,
Nq&ig“” DMSO-ds) 3 ppm 0,99
(s, 9 H) 2,45 (s, 3 H)
167 \©j§ en 2,64 (brs, 1H) 2,70 - 2,44 C 389,2 182
F 2,80 (m, 1 H) 4,95 (m,
(+-) 1 H) 6,95 (m, 1 H) 8,20
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Trong
) ) Rt Phwong lu’qng’
# CAU TRUC 'H NMR (phiit) phap | tim thay MP(°C)
LC | LC-MS
[M+H]*
(s, 1 H) 8,24 - 8,34 (m,
1 H) 8,41 (brs, 1 H)
8,46 - 8,80 (m, 1 H)
11,77 - 12,80 (m, 2 H)
F
o e
N 2,40 C 389,1 132
[a]p?® +33,3 (¢ 0,27,
168 DMF)
'"H NMR (500 MHz,
DMSO-ds) & ppm 0,98
(s, 9H) 2,43 (s,3 H)
f:{- 2,55(d, J=10,4 Hz, 1
AW NH H) 2,60 - 2,67 (m, 1 H)
Q’( QOH 4,80 - 4,91 (m, 1 H)
N 6,84 (d,J=12,0 Hz, 1 2,39 C 389,1 144
H) 7,40 (br d, J=8,5
[a]p® -34,6 (c 0,27, |Hz, 1 H) 7,97 (d,J=2,5
DMF) Hz, 1 H) 8,09 (d, J=4,1
Hz, 1 H) 8,24 (s, 1 H)
11,87 (d, J=2,5Hz, 1
169 H)
'H NMR (300 MHz,
- CD;0D) 6 1,22-1,59
. SN | (m, 3H), 1,76 (m, 1H),
e 1,95-2,13 (m, 2H),
170 Nc\q:? " 2,26 (m, 1H), 2,44 (m, | 2,22 D 477,1 276,3
7 1H), 3,75 (s, 3H), 4,10
(m, 1H), 4,33 (m, 1H),
[a]p?® -228,1 (¢ 0,2, |7,27 (d,J=10,7 Hz,
MeOH) 1H), 7,60 (s, 1H), 7,61

-145-




31054

CAU TRUC

TH NMR

Rt
(phit)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

(s, 1H), 8,02 (d, J= 4,0
Hz, 1H), 8,18 (s, 1H),
8,80 (br's, 1H).

171

[a]p? -44,7 (c 0,2,
MeOH)

"H NMR (300 MHz,
CD30D) 6 ppm 1,41-
1,91 (m, 7H), 1,98-
2,14 (m, 3H), 2,72 (d,
J=6,8 Hz, 1H), 4,94
(d, J=6,8 Hz, 1H),
7,26 (m, 1H), 8,01 (d,
J=4,1 Hz, 1H), 8,17 (s,
1H), 8,87 (d, J= 1,0
Hz, 1H).

2,96

424,1

211,6

172

[a]p? -149,1 (c 0,13,
MeOH)

'H NMR (300 MHz,

|CDsOD) & ppm 1,25-

1,65 (m, 3H), 1,78 (m,
1H), 1,97 (m, 1H), 2,13
(m, 1H), 2,27 (m, 1H),
2,46 (m, 1H), 4,16 (m,
1H), 4,34 (m, 1H), 7,28

| (m, 1H), 8,03 (d, I=4,1

Hz, 1H), 8,12 (s, 1H),
8,19 (s, 1H), 8,82 (d,
J=08 Hz, 1H).

0,20

463,9

>300

173

N/
NH ™ |
F
/4%, ©
N ) NH

NN
NC.
A
NH

F

(+/-)

TH NMR (300 MHz,
CDs0OD) 6 1,29-1,67
(m, 3H), 1,79 (m, 1H),
1,96-2,15 (m, 2H),
2,29 (m, 1H), 2,44 (m,
1H), 4,16 (m, 1H), 4,36
(m, 1H), 7,28 (m, 1H),
7,54 (m, 1H), 7,94 (m,
1H), 8,03 (d, J=4,1

2,97

474,1

n.d.
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CAU TRUC

TH NMR

Rt

(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

Hz, 1H), 8,07 (m, 1H),
8,19 (s, 1H), 8,62 (m,
1H), 8,82 (m, 1H).

'H NMR (300 MHz,
CD;0D) 6 1,29-1,59
(m, 3H), 1,77 (m, 1H),
1,96-2,13 (m, 2H),
2,27 (m, 1H), 2,44 (m,
1H), 3,75 (s, 3H), 4,10
(m, 1H), 4,34 (m, 1H),
7,28 (m, 1H), 7,60 (s,
1H), 7,61 (s, 1H), 8,02
(d, J=4,0 Hz, 1H),
8,19 (s, 1H), 8,80 (m,
1H).

2,20

477,1

n.d.

"H NMR (400 MHz,
DMSO-ds) 8 ppm 1,28
- 1,45 (m, 3 H) 1,65

| (m, J=11,90, 11,90,
11,90 Hz, 1 H) 1,77 -
1,90 (m, 2 H) 1,91 -
2,03 (m, 1 H) 2,09 (m,
J=11,70 Hz, 1 H) 3,74
- 3,88 (m, 1 H) 4,04 -
4,19 (m, 1 H) 6,95 -
7,12 (m, 1 H) 7,34 -
7,50 (m, 2 H) 7,54 -
7,65 (m, 2 H) 7,73 (d,
J=11,66 Hz, 1 H) 7,90
- 8,06 (m, 2 H) 8,56 (d,
J=8,14 Hz, 1 H) 8,63
(m, 1 H) 12,11 (br. s, 1
H)

2,31

534,2

n.d.
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CAU TRUC

TH NMR

Rt
(phut)

phap
LC

Phwong |

Trong
lwrong
tim thiy
LC-MS
[M+H]*

MP(°C)

176

F
H

L5 3-C)
FaC™ N\ v N
O

F
A\
N

F

(+)

IH NMR (400 MHz,
DMSO-ds) 6 ppm 1,25
- 1,52 (m, 4 H) 1,75 -
1,89 (m, 2 H) 1,92 -
2,02 (m, 1 H) 2,09 (m,
1H)3,71-3,87 (m, 1
H) 4,11 (d, J=4,40 Hz,
1 H) 6,93 - 7,21 (m, 1
H) 7,31 - 7,48 (m, 2 H)
7,63 (s, 1 H) 7,73 (m, 1

H) 7,99 (m, 1 H) 8,87

(m, 1 H) 9,04 (m, 1 H)
9,31 (m, 1 H) 12,11
(br. s., 1 H)

1,26

535,2

n.d.

177

1,17

551,2

n.d.

178

(+/-)

"H NMR (400 MHz,
DMSO-ds) 6 ppm 1,17
-1,48 (m,4 H) 1,74 -
1,84 (m,2 H) 1,92 -
2,00 (m, 1 H) 2,04 (m,
1H) 3,70 - 3,88 (m, 1
H) 4,01 - 4,18 (m, 1 H)
6,99 - 7,10 (m, 1 H)
7,39 (m, 1 H) 7,45 (m,
1H) 7,63 (s, 1 H) 7,73
(m, 1 H) 8,34 (s, 1 H)
8,45 (m, 1 H) 12,11
(br.s., 1 H)

1,92

524,4

n.d.
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Trong
Rt Phwong| lwong .
# CAU TRUC 'H NMR (phit) phip | tim thidy |MP(°C)
P LC | LC-MS
[M-+H]*
F
. F4C /_': NH 0, Nﬁ/
aRes 2 231 | K | 5523 | nd
N
)
179 (+/-)
F
. Fe ! Y—nH o>\_(=N
| ' O‘N‘* W
X 2,21 K 5352 | nd.
)
180 (+/-)
H NMR (400 MHz,
DMSO-ds) 8 ppm 1,18
-1,38 (m, 4 H) 1,72 -
1,87 (m, 2 H) 1,92 -
F 2,00 (m, 1 H) 2,06 (m,
re{ 3 NHD—O oy [1H)2.28 (s, 3 H) 3,66
{ N -3,81 (m, 1 H) 4,01 -
o 411 (m, 1 H) 6,82 - 1,28 A 5382 | n.d.
6,91 (m, 1 H) 6,98 -
(+/-) 7,11 (m, 1 H) 7,37 -
7,48 (m, 2 H) 7,63 (s, 1
H) 7,74 (m, 1 H) 8,79
(d,J=7,92 Hz, 1 H)
181 12,11 (br. s., 1 H)
FsC /_\ N om
;. Ol 58 239 | K 5663 | n.d.
182 (+/-)
1,82 B | 4942 | nd.
183
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Trong
) ) Rt Phwong lqug
# CAU TRUC 'H NMR (phiit) phap | tim thiy |MP(°C)
LC | LC-MS
[M+H]*
[a]p® +222,4 (c 0,29,
DMF)
1,82 B 4942 | nd.
[a]p® -211,2 (¢ 0,29,
184 DMF)
'H NMR (400 MHz,
CLOTRONGM-d) &
ppm 1,11 - 1,34 (m, 3
H), 1,34 - 1,45 (m, 1
H),1,59-1,82(m, 1
/1H), 1,85 - 1,98 (m, 1
H), 2,12 (m, 1 H), 2,28
(m, 1 H), 2,48 (d,
J=11,7Hz, 1H), 3,34 - | 1,91 B 509,2 | n.d.
3,39 (m, 1 H), 3,70 (s,
3 H), 4,00 - 4,15 (m, 1
[a]p®® -250,2 (¢ 0,2, |{), 4,18 - 4,35 (m, 1
CDCh) H), 5,47 (m, 1 H), 6,93
(m, 1 H), 7,26 - 7,30
(m, 1 H), 7,36 (s, 1 H),
7,53 (s, 1 H), 8,13 (m,
185 1 H), 8,25 (s, 1 H)
N
Q{ {%"“ 1,59 | B | 3932 | nd
186 | [a]p® -41,2 (c 0,26,
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Trong
Rt Phwong | lwong
# CAU TRUC 'H NMR (phit) phap | tim thiy |MP(°C)
P LC | LC-MS
[M+H]J*
DMF)
1,91 B 509,2 | n.d.
187
2,17 K 482,1 | n.d.
188 CHyCl)
1,50 H 5103 | n.d.
189 (+-)
IH NMR (400 MHz,
clotrongm-d) 8 ppm
1,16 - 1,33 (m, 1 H)
1,53 - 1,78 (m, 1 H)
oy 1,86 - 1,98 (m, 1 H)
=, [2,08-2,17 (m, 1 H)
F (Ot (2,08 (m, 1H) 2,47 (s, 3
— b 9 M b 4 d.
“TNSF““ H) 2,62 - 2,70 (m, 1 H) L75 B 652 | nd
CL’N\( 370 (s, 3 H) 4,20 (m, 1
P H) 4,86 - 4,94 (m, 1 H)
) 6,76 (m, 1 H) 7,05 (m,
1H) 7,35 (s, 1 H) 7,52
(s, 1 H) 8,02 - 8,07 (m,
190 2 H) 8,09 (s, 1 H) 9,42
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwrong
tim thay
LC-MS
[M+H]*

MP(°C)

(brs, 1 H)

191

H NMR (500 MHz,
DMSO-ds) 6 ppm 1,30
- 1,49 (m, 3 H) 1,64 (d,
J=12,0 Hz, 1 H) 1,86
(m, 2 H) 1,99 (br d,
J=10,7Hz, 1 H) 2,12
(brd, J=11,7 Hz, 1 H)
2,44 (s,3H) 2,71 (s, 3
H) 3,84 - 3,93 (m, 1 H)
4,23 -4,31 (m, 1 H)
6,90 (d, J=12,3 Hz, 1
H) 7,67 (m, 1 H) 7,82
(d,J=11,3Hz, 1 H)
7,92 (s, 1 H) 8,15 (s, 1

1H) 8,21 (d, J=8,2 Hz, 1

H) 8,89 (s, 1 H) 12,08
(brs, 1 H)

3,27

507,1

232

192

"HNMR (500 MHz,
DMSO-ds) & ppm 1,30
- 1,47 (m,3 H) 1,58 -
1,70 (m, 1 H) 1,78 -
1,89 (m, 2 H) 1,94 -
2,01 (m, 1 H) 2,07 (br
d, J=12,0 Hz, 1 H) 2,44
(s,3H) 2,53 (s,3H)
3,81-3,93 (m, 1 H)
4,20 - 4,30 (m, 1 H)
6,90 (d, J=12,0 Hz, 1
H) 7,67 (br d, J=7,6
Hz, 1 H) 7,82 (d,
J=11,3Hz, 1 H) 7,92
(s, 1 H) 8,03 (d, J=7,9
Hz, 1H) 8,15 (s, 1 H)

3,11

491,1

>250
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CAU TRUC

'H NMR

Rt

(phit)

Phwong
phap
LC

Trong
lwgng
tim thé"ly
LC-MS
[M+H]*

MP(°C)

8,32 (s, 1 H) 12,08 (br
s, 1 H)

TH NMR (500 MHz,
DMSO-ds) & ppm 1,26
- 1,46 (m, 2 H) 1,47 -
1,64 (m, 2 H) 1,80 -
1,95 (m, 2 H) 2,02 (br
d, J=9,8 Hz, 1 H) 2,12
-2,28 (m, 1 H) 2,46 (br
s, 3 H) 2,73 (brs, 3 H)
4,00 (brs, 1 H) 4,25
(brs, 1 H) 6,85 (br d,
J=12,0 Hz, 1 H) 7,49
(br d, J=6,6 Hz, 1 H)
7,97 - 8,08 (m, 1 H)
8,08 - 8,17 (m, 2 H)
8,21 (brd, J=7,6 Hz, 1
H) 8,90 (brs, 1 H)
11,91 (brs, 1 H)

3,11

483,1

234

|'H NMR (500 MHz,

DMSO-ds) & ppm 1,27
-1,64 (m, 4 H) 1,78 -
1,91 (m, 2 H) 2,00 (br
d,J=11,1 Hz, 1 H) 2,14
(br d, J=11,6 Hz, 1 H)

12,45 (s, 3H) 2,55 (s, 3

H) 3,92 - 4,06 (m, 1 H)
4,16 - 4,28 (m, 1 H)
6,83 (d, J=12,1 Hz, 1
H) 7,47 (br d, I=7,6
Hz, 1 H) 7,98 - 8,03
(m, 2 H) 8,09 (s, 1 H)
8,12 (d, J=4,2 Hz, 1 H)
8,31 (s, 1 H) 11,89 (s,

2,95

467,2

140
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thiy
LC-MS
[M+H]*

MP(°C)

1 H)

195

"H NMR (500 MHz,
DMSO-ds) & ppm 1,28
- 1,46 (m, 3 H) 1,59 (q,
J=12,0 Hz, 1 H) 1,75 -
1,92 (m, 2 H) 1,92 -
2,03 (m, 1 H) 2,09 (br
d,J=11,3 Hz, 1 H) 2,44
(s, 3 H) 3,66 (s, 3 H)
3,86 (brd, J=8,2 Hz, 1
H) 4,21 - 4,30 (m, 1 H)

16,90 (br d, J=12,3 Hz,

1H)7,58 (s, 1 H) 7,63
(s, 1 H) 7,66 (br d,
J=7,9Hz, 1 H) 7,71 (br
d,J=8,2Hz, 1 H) 7,82
(d, J=11,3 Hz, 1 H)
7,92 (s; 1 H) 8,15 (s, 1
H) 12,08 (brs, 1 H)

2,73

490,2

>250

196

TH NMR (500 MHz,
DMSO-ds) & ppm 1,26
- 1,46 (m, 2 H) 1,46 -
1,58 (m, 2 H) 1,85 (br
d, J=10,7 Hz, 2 H) 2,01
(brd, J=11,3 Hz, 1 H)
2,16 (br d, J=11,7 Hz,
1 H) 2,45 (s, 3 H) 3,67
(s, 3H) 3,91 -4,00 (m,
1 H) 4,18 -4,27 (m, 1
H) 6,83 (d, J=12,0 Hz,
1 H) 7,47 (br d, J=7,9
Hz, 1 H) 7,59 (s, 1 H)
7,64 (s, 1 H) 7,70 (d,
J=8,2 Hz, 1 H) 8,01 (d,

2,59

466,2

>250

-154-




31054

CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thé"ly
LC-MS
[M+H]*

MP(°C)

J=2,5 Hz, 1 H) 8,10 (s,
1 H) 8,12 (d, J=3,8 Hz,
1H) 11,90 (d, I=2,2
Hz, 1 H)

197

TH NMR (500 MHz,
DMSO-ds) 6 ppm 1,27
- 1,36 (m, 3 H) 1,40 (br
s,3H) 2,29 (brd,
J=15,1Hz, 1 H) 2,46

1(s,3 H) 2,54 - 2,62 (m,

1 H) 5,32 (brt, J=9,1
Hz, 1 H) 6,86 (br d,
J=12,3 Hz, 1 H) 6,96 -
7,07 (m, 2 H) 7,43 (br
d,J=4,1 Hz, 2 H) 8,01
(brs, 1 H) 8,16 (br d,
J=3,2 Hz, 1 H) 8,26 (br
s, |H) 11,91 (brs, 1
H) 11,96 - 12,29 (m, 1
H)

2,58

457,1

146

198

TH NMR (500 MHz,
DMSO-ds) 6 ppm 1,20
- 1,36 (m, 2 H) 1,37 -
1,50 (m, 2 H) 1,75 -
1,88 (m, 2 H) 1,95 (br
d,J=11,3 Hz, 1 H) 2,12
(brd, J=11,3 Hz, 1 H)
2,38 (s,3H) 3,72 (s, 3
H) 3,82 -3,93 (m, 1 H)
4,09 - 4,23 (m, 1 H)
6,76 (br d, J=12,0 Hz,
1 H) 7,42 (br d, J=7,6
Hz, 1 H) 7,50 (s, 1 H)
7,63 (s, 1 H) 7,95 (s, 1

2,6

466,2

98
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim th:"iy
LC-MS
[M+H]*

MP(°C)

H) 8,00 - 8,15 (m, 3 H)
11,40 - 12,55 (m, 1 H)

199

TH NMR (500 MHz,

DMSO-ds) 6 ppm 1,29
-1,52 (m, 3 H) 1,57 (q,
J=12,0 Hz, 1 H) 1,77 -

1,90 (m, 2 H) 2,00 (br

d, J=11,3 Hz, 1 H) 2,12
(br d, J=11,7 Hz, 1 H)
2,38 (s, 3 H) 2,45 (s, 3
H) 3,89 - 4,00 (m, 1 H)
4,17 - 4,27 (m, 1 H)
6,84 (d,J=12,0 Hz, 1
H) 7,48 (d, J=7,6 Hz, 1
H) 7,93 (d, J=8,5 Hz, 1
H) 8,01 (s, 1 H) 8,09
(s, 1 H) 8,12 (d, I=3,8
Hz, 1 H) 11,91 (brss, 1
H)

3,04

481,2

170

200

3,2

505,2

>250

201

"TH NMR (500 MHz,
DMSO-ds) 6 ppm 1,22
-1,35(m, 1 H) 1,35 -
1,48 (m, 2 H) 1,82 -
2,04 (m, 4 H) 2,18 (br
d, J=12,0 Hz, 1 H) 2,43
(s,3H) 3,89 (m, 1 H)
4,24 - 4,32 (m, 1 H)
6,90 (d, J=12,0 Hz, 1

2,88

493,2

>250
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Trong
) , Rt Phwong lu'q’ng
# CAU TRUC IH NMR ohity | PP | fim thiy [MP(°C)
LC | LC-MS
| [M+H]*
H) 7,69 (br d, J=8,2
Hz, 1 H) 7,84 (d,
J=11,3 Hz, 1 H) 7,92
(s, 1 H) 8,16 (s, 1 H)
8,48 (s, 1 H) 8,61 (d,
J=7,6 Hz, 1 H) 9,20 (s,
1 H) 12,08 (br s, 1 H)
-
NN "
N R, 2,47
F@f\? ?ﬁ{ and D 497,8 n.d.
N i 2,55
E \ ,
202 (+/-)
QJAT,O\;\@ 169 | B | 4835 | nd
203 OR n.d.
'H NMR (600 MHz,
DMSO-ds) & ppm 1,25
21,39 (m, 2 H), 1,39 —
1,48 (m, 1 H), 1,64 (m,
1 H), 1,85 (m, 2 H),
; 2,02 (m, 1 H), 2,08 (m,
Fé—é\j}wy 1 H), 2,44 (m, 3 H),
{ (O~ |3,82-3,90 (m,1 H), 168 | H | 4952 | nd.
©oR ¢ N° 1418 (m, 1 H), 6,48 —
20 6,50 (m, 1 H), 7,12 (m,
(oo ':;)11\94’;)(6 06111 1), 7.73 (d, 7=7.9
Hz, 1 H), 7,84(m, 1 H),
7,87 (m, 1 H), 8,28 (s,
1 H), 8,66 (m, 1 H),
204 12,35 (s, 1 H)
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

205

"H NMR (400 MHz,
DMSO-ds) 6 ppm 1,28
- 1,51 (m, 3 H) 1,63
(m, 1 H) 1,82 - 1,91
(m, 2 H) 2,05 (m, 1 H)
2,13 (m, 1 H) 3,80 -
3,87 (m, 1 H) 3,87 (s, 3
H) 4,20 (m, 1 H) 6,57
(d, /2,24 Hz, 1 H)
7,05 (m, 1 H) 7,48 (br
d, J=7,67 Hz, 1 H) 7,63
(br d, J/=8,01 Hz, 1 H)
7,69 (d, /=2,26 Hz, 1
H) 7,75 (d, J=11,28
Hz, 1 H) 7,89 (m, 1 H)
8,27 (s, 1 H) 12,18 (br
s, 1 H)

1,96

494,2

103

206

[a]p2 +285,5 (c 0,62,
DMF)

TH NMR (360 MHz,
DMSO-ds) 6 ppm 1,24
- 1,51 (m, 3 H) 1,65
(m, 1 H) 1,77 - 1,90
(m, 2 H) 2,04 (m, 2 H)
3,89 (m, 4 H) 4,12 -
4,26 (m, 1 H) 6,58 (m,
1 H) 7,14 (m, 1 H) 7,74
(m, J=1,80 Hz, 2 H)
7,83 (m, 1 H) 7,86 (m,
1 H) 7,96 (m, 1 H) 8,29
(s, 1H) 12,38 (brs, 1
H)

1,94

493,2

n.d.

207

TH NMR (360 MHz,
DMSO-ds) 6 ppm 1,25
—1,53 (m, 3 H), 1,65
(m, 1 H), 1,81 -1,93

1,61

4942

285
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS

[M+H]*

MP(°C)

(m, 2 H), 1,96 -2,14
(m, 2H), 2,28 (s, 3H),
3,79 — 3,95 (m, 1 H),
4,08 — 4,29 (m, 1 H),
6,90 (s, 1 H), 7,06 —
7,19 (m, 1 H), 7,76 (d,
J=7,9 Hz, 1 H), 7,81 -
7,93 (m, 2 H), 8,29 (s,
1 H), 8,86 (m, 1 H),
12,37 (s, 1 H)

208

"H NMR (360 MHz,
DMSO-ds) 6 ppm 1,35
(m, 1 H), 1,41 -1,52
(m, 2 H), 1,72 (m, 1
H), 1,85-1,91 (m, 2
H), 2,06 (m, 1 H), 2,13
(m, 1 H), 3,87 -3,97
(m, 1 H), 4,18 — 4,26
(m, 1 H), 7,13 (m, 1
H), 7,59 (t,J=10,3
Hz, 1 H), 7,74 (m, 1
H), 7,84 (d, J=10,9 Hz,
1 H), 7,88 —7,93 (m, 1
H), 7,96 — 8,00 (m, 1
HO, 8,02 (d, J=10,9 Hz,
1 H), 8,30 (s, 1 H),
8,60 — 8,66 (m, 2 H),
12,36 (br. s., 1 H)

1,73

490,2

n.d.

209

[o]p2 -243,3 (¢ 0,56,
DMF)

'HNMR (360 MHz,
DMSO-ds) & ppm 1,40
(m, J=8,05 Hz, 3 H)
1,72 (m, 1 H) 1,82 -
1,93 (m, 2 H) 2,09 (m,
2 H) 3,92 (m, J=8,05

2,17

490,2

257
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

Hz, 1 H) 4,22 (m, 1 H)
7,14 (m, 1 H) 7,60 (m,
1H) 7,77 (m, 1 H) 7,82
-7,94 (m, 2 H) 7,94 -
8,06 (m, 2 H) 8,30 (s, 1
H) 8,56 - 8,74 (m, 2 H)
12,37 (br. s., 1 H)

210

'H NMR (360 MHz,
DMSO-ds) 6 ppm 1,22
-1,52 (m, 3 H) 1,56 -
1,71 (m, 1 H) 1,82 (m,
2 H) 1,97 - 2,11 (m, 2
H) 2,25 (s, 3 H) 3,76
(s, 3 H) 3,79 - 3,91 (m,
1 H) 4,08 - 4,27 (m, 1
H) 6,38 (s, 1 H) 7,14
(m, 1 H) 7,74 (m, 1 H)
7,80 - 7,93 (m, 3 H)
8,29 (s, 1 H) 12,38 (br.
s., 1 H)

1,60

507,2

n.d.

211

[0]p? +246,1 (c 0,56,
DMF)

'H NMR (360 MHz,
DMSO-ds) 6 ppm 1,24
- 1,50 (m, 3 H), 1,64
(m, 1 H), 1,76 - 1,89
(m, 2 H), 1,96 - 2,11
(m, 2 H), 2,25 (s, 3 H),
3,76 (s, 3 H), 3,78 -
3,91 (m, 1 H), 4,11 -
4,25 (m, 1 H), 6,38 (d,
J=0,7Hz, 1 H), 7,13
(m, 1 H), 7,70 - 7,77
(m, 1 H), 7,79 - 7,93
(m, 3 H), 8,29 (s, 1 H),
12,37 (br s, 1 H)

2,91

507,2

235
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CAU TRUC

IH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

212

IH NMR (360 MHz,
DMSO-ds) 6 ppm 1,24
- 1,56 (m, 3 H) 1,57 -
1,72 (m, 1 H) 1,81 -
1,96 (m, 2 H) 2,09 (m,
2 H) 3,87 (m, 1 H) 4,22
(m, ]=8,05 Hz, 1 H)
7,13 (t, J=9,10 Hz, 1
H) 7,64 (m, 1 H) 7,76
(d, J=7,32 Hz, 1 H)
7,75 - 7,94 (m, 4 H)

17,80 -7,93 (m, 3 H)

8,30 (s, 1 H) 8,46 (m, 1
H) 8,63 (m, 1 H) 12,39
(br.s., 1 H)

1,65

508,2

289

213

OR n.d.

'H NMR (360 MHz,
DMSO-ds) J ppm 1,34
(td, J=26,3, 12,8 Hz, 3
H), 1,55 (m, 1 H), 1,72
- 1,87 (m, 2 H), 1,99
(m, 2 H), 3,64 (brs, 1
H), 4,15 (br s, 1 H),

14,87 (s, 1 H), 6,10 (br

s, 1 H), 7,11 (m, 1 H),
7,20 - 7,34 (m, 3 H),
7,34 - 7,42 (m, 2 H),
7,70 (m, 1 H), 7,80 -
7,89 (m, 2 H), 7,89 -
7,98 (m, 1 H), 8,28 (s,
1 H)

1,98

519,5

n.d.

214

2,00

519,0

255
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CAU TRUC

'TH NMR

Rt
(phit)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

215

[o]p2 -91,6 (c 0,46,
DMF)

1,88

440,0

n.d.

216

TH NMR (360 MHz,
DMSO-ds) 6 ppm 1,34
—1,60 (m, 5 H), 1,76
(brs, 3 H), 1,86 (brs, 1
H), 2,01 (br s, 1 H),
2,87 (m, 1 H), 4,76 (m,
1 H), 7,11 (m, 1 H),
7,71 (d, J=6,7 Hz, 1
H), 7,83 (d, J=11,3 Hz,
1 H), 7,94 (m, 1 H),
8,26 (s, H), 12,36 (br s,
1 H)

1,74

440,1

n.d.

217

H NMR (300 MHz,
DMSO-ds) 6 ppm 1,23-
1,38 (m, 2H), 1,40-
1,62 (m, 3H), 1,66 (m,
1H), 2,45 (m, 2H), 2,70
(br,s, 1H), 4,64 (m,
1H), 7,04 (m, 1H), 7,68
(d, J= 6,3 Hz, 1H),
8,04 (m, 1H), 8,10 (s,
1H), 8,14 (d, J=3,9
Hz, 1H), 12,19 (br. s,

1H)

2,77

403,0

n.d.
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CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

MP(°C)

218

DMF)

TH NMR (500 MHz,
DMSO-ds) 8 ppm 0,91
(s, 9H) 2,55 -2,68 (m,
2 H) 4,85 (m, 1 H) 7,10
(m, 1 H) 7,52 (br d,
J=8,5Hz, 1 H) 7,82

| (m, 1 H) 8,17 (m, 1 H)

8,24 (s, 1 H) 12,05 (br
s, 1H) 12,31 (brs, 1
H)

2,58

417,1

>280

219

"H NMR (500 MHz,
DMSO-ds) 8 ppm 0,91.
(s, 9H)2,55-2,68 (m,
2 H) 4,85 (m, 1 H) 7,10
(m, 1 H) 7,52 (m, 1 H)
7,82 (d, J=11,4 Hz, 1
H) 8,17 (m, 1 H) 8,24
(s, 1H) 12,05 (brs, 1
H) 12,31 (brs, 1 H)

2,56

417,1

196,5/
202,6

220

2,01

494,1

n.d.

221

O.R.n.d.

'TH NMR (300 MHz,
CD;0D) 6 ppm 1,24-
1,48 (m, 2H), 1,50-
1,78 (m, 2H), 1,91-
2,02 (m, 2H), 2,27 (m,
1H), 2,40 (m, 1H), 4,07
(m, 1H), 4,33 (m, 1H),
6,80 (m, 1H), 6,85 (s,
1H), 7,98 (d, J=4,1 Hz,
1H), 8,04 (m, 1H), 8,08
(s, 1H), 8,25 (s, 1H).

2,25

483,9

n.d.
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Trong
’ ) Rt Phwong lqug
# CAU TRUC TH NMR (phiit) phap | tim thay MP(°C)

LC LC-MS :
[M+H]*

'H NMR (300 MHz,
CD;0D) 3 ppm 1,23-
1,45 (m, 2H), 1,46-
O, 1,78 (m, 2H), 1,99 (m,
ok ¢ T | 1H), 2,15 (m, 1H), 2,26
F " (m, 1H), 2,48 (m, 1H),

(:E,g 3.08 (s, 3H), 4,08 (m. 2,32 D 4850 | n.d.
1H), 4,34 (m, 1H), 6,80
O.R. n.d. (m, 1H), 7,17 (s, 1H),
7,98 (d, J= 4,1 Hz,

1H), 8,04 (m, 1H), 8,08
222 (s, 1H).

'H NMR (300 MHz,
CD30D) & ppm 1,23-
O (179 (m, 4H), 2,01 (m,

S 1H), 2,12 (m, 1H), 2,26

@\{ (m, 1H), 2,45 (m, 1H), | 2,30 | D | 4581 | 2702

r 4,15 (m, 1H), 4,34 (m,

1H), 6,87 (m, 1H),

[a]p?® -120,9 (¢ 0,13, 7,97-8,10 (m, 2H),

223 DMF) 8,17 (m, 1H).

'H NMR (300 MHz,

CD;OD) & 1,24-1,56

(m, 3H), 1,68 (m, 1H),

H

F Q‘Nrp 1,97 (m, 1H), 2,15 (m,
(o}

N///’\b/NH P\on | 1H), 2,25 (m, 1H), 2,49
RAOS (m, 1H), 4,08 (m, 1H),
I N 4,32 (m, 1H), 6,80 (m,
[a]p™ -43,5 (0,2, | D) 7’42-7(158 (m,

CH;0H) 3H), 7,87 (d,J=17.6

HZ’ IH): 7598 (d, J=
4,1 Hz, 1H), 8,03 (m,
224 1H), 8,09 (s, 1H).

2,42 D 509,8 | 201,5
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CAU TRUC

TH NMR

Rt
(phiit)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M-+H]*

MP(°C)

225

sy

F

[0]p? -165,3 (c 0,26,
CH30H)

'TH NMR (300 MHz,
CD30D) 8 ppm 1,25-
1,55 (m, 2H), 1,57-
1,81 (m, 2H), 2,00 (m,
1H), 2,12 (m, 1H), 2,29
(m, 1H), 2,44 (m, 1H),
4,16 (m, 1H), 4,36 (m,
1H), 6,82 (m, 1H),
7,97-8,07 (m, 3H),
8,09 (s, 1H), 8,57 (s,
1H), 8,76 (m, 1H)

2,59

511,1

265,2

226

E
F
P
N” N M
N ~
FHN/ H HN/N\
N /§<
o)

OR n.d.

I'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,31
(m, 2 H) 1,53 (m, 2 H)
1,83 - 1,92 (m, 2 H)
2,00 - 2,07 (m, 1 H)
2,16 (m, 1 H) 3,00 (s, 3
H) 3,91 - 3,97 (m, 1 H)

13,94 (s,3H) 4,14 -

424 (m, 1 H) 6,67 (s, 1
H) 7,05 (m, 1 H) 7,53
(m, 1 H) 8,02 (m, 1 H)
8,13 - 8,16 (m, 2 H)
8,43 (m, 1 H) 9,99 (br
s, 1 H) 12,17 (br's, 1
H).

1,79

563,3

n.d.

227

TH NMR (400 MHz,
DMSO-dg) 6 ppm 1,33
(m, 2 H) 1,45- 1,59

| (m, 2 H) 1,87 (m, 2 H)

2,04 (m, 1 H) 2,16 (m,
J=11,9 Hz, 1 H) 3,89 -
3,96 (m, 1 H) 3,92 (s, 3
H) 4,13 - 4,24 (m, 1 H)

1,73

564,1

n.d.
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

MP(°C)

6,67 (s, 1 H) 6,82 -
6,92 (m, 2 H) 7,05 (m,
1 H) 7,53 (d, J=7,5 Hz,
1 H) 8,02 (m, 1 H) 8,14
- 8,14 (m, 1 H) 8,15 (s,
1 H) 8,41 (m, 1 H) 9,55
(s, 1 H) 12,18 (m, 1 H)

228

jeSedel

NN

OR n.d.

Q
\N’N >—
-NH

'H NMR (400 MHz,
DMSO-ds) § ppm 1,23
- 1,40 (m, 2 H) 1,45 -
1,61 (m, 2 H) 1,86 (m,
J=10,1 Hz, 2 H) 1,98 -
2,10 (m, 1 H) 2,00 (s, 3

1H) 2,14 (m, J=12,3 Hz,

1 H) 3,89 - 3,98 (m, 1
H) 3,94 (s, 3 H) 4,11 -
4.23 (m, 1 H) 7,00 (t,
J=10,2 Hz, 1 H) 7,15
(s, 1 H) 7,50 (m, 1 H)

8,00 (m, 1 H) 8,11 -

8,15 (m, 2 H) 8,49 (d,
J=7,9 Hz, 1 H) 10,44
(s, 1 H)

1,77

527,3

n.d.

229

'H NMR (400 MHz,
DMSO-ds) & ppm 1,20
(s;3H) 1,36 (s, 3 H)
2,26 (m, 1 H) 2,63 (m,
1 H) 5,32 (m, 1 H) 6,90
-6,97 (m,2 H) 7,13
(m, 1 H) 7,36 (m, 1 H)
7,60 (m, 1 H) 7,87 (d,
J=11,1Hz, 1 H) 8,19 -
8,25 (m,2H) 11,97 -
12,18 (m, 1 H) 12,32

2,73

485,2

235,7

-166-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

MP(°C)

(brs, 1 H)

230

(+/-)

'H NMR (400 MHz,
DMSO-de) 8 ppm 1,32
(s, 3 H) 1,39 (s, 3 H)
2,26 (m, 1 H) 2,56 (m,

11H) 5,24 (m, 1 H) 6,97

-7,09 (m, 3 H) 7,41
(m, 1 H) 7,47 - 7,61
(m, 1 H) 8,11 (d, J=2,5
Hz, 1 H) 8,15 (m, 1 H)
8,23 (m, 1 H) 11,95 -

112,06 (brs, 1 H) 12,17

(brs, 1 H)

2,54

361,1

2373 /
243,7

231

[o]p -114,29° (¢ 0,19,
DMF)

"H NMR (400 MHz,
DMSO-ds) 6 ppm 1,32
(s,3H) 1,39 (s,3 H)
2,26 (m, 1 H) 2,56 (m,
1 H) 5,24 (m, 1 H) 6,97
-7,09 (m, 3 H) 7,41
(m, 1 H) 7,47 - 7,61
(m, 1 H) 8,11 (d, J=2,5
Hz, 1 H) 8,15 (m, 1 H)
8,23 (m, 1 H) 11,95 -
12,06 (brs, 1 H) 12,17
(brs, 1 H)

2,54

461,0

271,1

232

'H NMR (400 MHz,
DMSO-ds) 5 ppm 1,33
(s, 3 H) 1,43 (s, 3 H)
2,36 (m, 1 H) 2,61 (m,
1 H) 5,42 (m, 1 H) 7,10
(m, 1 H) 7,54 - 7,65
(m, 3 H) 7,69 (d, J=3,0
Hz, 1 H) 7,87 (d,

241

486,1

223,6

-167-
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

- Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

J=11,6 Hz, 1 H) 8,18

(m, 1 H) 8,21 (d, J=3,0
Hz, 1 H) 12,08 (s, 1 H)
12,27 - 12,34 (m, 1 H)

233

'H NMR (400 MHz,
DMSO-ds) & ppm 1,44
(d, J=16,7 Hz, 6 H)
2,32 - 2,36 (m, 1 H)
2,45 (s,3 H) 2,55 -
2,67 (m, 2 H) 3,17 (d,
J=5,1 Hz, 1 H) 4,09 (q,
J=5,4 Hz, 1 H) 5,44
(m, 1 H) 6,83 (d,
J=12,1 Hz, 1 H) 7,45
(brs, 1 H) 7,65 (d,
J=3,0 Hz, 1 H) 7,77 (d,
J=3,0 Hz, 1 H) 7,99 (d,
J=2,5Hz, 1 H) 8,15 (d,
J=3,5Hz, 1 H) 8,25 (s,
1 H) 11,87 (m, 1 H)
12,02 (br s, 1 H)

2,29

458

237,2

234

"H NMR (500 MHz,
DMSO-ds) & ppm 1,27
(d, J= 12,6 Hz, 6 H)
2,40 - 2,48 (m, 6 H)
3,31-3,47 (brs, 2 H)
3,45 - 3,58 (m, 1 H)

15,22-5,30 (m, 1 H)

6,18 (d, /2,2 Hz, 1 H)
6,89 (br d, /=12,3 Hz,
1H)7,15-7,27 (m, 1
H) 7,61 (d, /2,2 Hz, 1
H) 8,11 - 8,17 (brs, 1
H) 8,26 (s,2 H) 11,94 -

2,22

455,1

208,5
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Trong
) ] Rt Phwong lqug
# CAU TRUC TH NMR (phiit) phap | tim thay |MP(°C)
LC LC-MS
[M+H]*

12,1 (brs, 1 H)

IH NMR (500 MHz,
DMSO-ds) 6 ppm 1,27
(d, J= 12,6 Hz, 6 H)
2,40 - 2,48 (m, 6 H)
3,31-3,47 (brs, 2 H)
3,45 - 3,58 (m, 1 H)
5.2 - 5,30 (m, 1 H)
6,18 (d, /=2,2 Hz, 1 H)
; 6,89 (br d, J=12,3 Hz,
N ) 1 H) 7,15 - 7,27 (m, 1
[a]p™ -66,15° (¢ 0,25, |1y 7 61 (d, J=2,2 Hz, 1

DMF) H) 8,11 - 8,17 (br's, 1
H) 8,26 (s, 2 H) 11,94 -
235 12,1 (br s, 1 H)

2,24 C 455,1 >260

'H NMR (500 MHz,
DMSO-ds) 6 ppm 1,15
(s, 3 H) 1,25 (s, 3 H)
2,33 (d, J=15,5 Hz, 1
H) 3,76 (s, 3 H) 5,25
; CO (brt, J=9,8 Hz, 1 H)
(. 16,08 (d,/~2,2Hz, 1 H)
7,13 (dd, J=11,4,9,5, | 2,36 C 4832 | 2469
1,9 Hz, 1 H) 7,40-7,57
(br s, 1H) 7,56 (d,
J=1,9 Hz, 1 H) 7,86 (d,
J=11,4 Hz, 1 H) 8,20 -
8,25 (m, 2 H) 12,04 (br
s, 1 H) 12,33 (brs, 1
236 H)
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thay
LC-MS
[M+H]*

MP(°C)

237

'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,25
(s, 3 H) 1,35 (s, 3 H)
2,13 (dd, J=15,7, 2,0
Hz 1 H) 2,46-2,53 (m,
1 H) 5,57 (brt, J<9,6
Hz, 1 H) 7,13 (ddd,
J=11,6,9,6,2,0 Hz 1
H) 7,20 (dd, /=7,1, 5,1
Hz, 1 H) 7,41 (d, J=7,6
Hz, 1 H) 7,62 (br d,
J=9,1 Hz, 1 H) 7,67
(td, J=7.6, 1,5 Hz, 1 H)
7,84 (d, J=11,1 Hz, 1
H) 8,23 (d, J=2,5 Hz, 1
H) 8,31 (dd, /~10,6,
2,0 Hz, 1 H) 8,49 (d,
J=4,9 Hz, 1 H) 11,97
(brs, 1 H) 12,30 (br d,
J=2,0 Hz, 1 H).

2,57

480,1

230,8

238

TH NMR (500 MHz,
DMSO-ds) 6 ppm 1,36
(d, J512,3 Hz, 3 H)
1,39 (s, 3 H) 2,15 (br d,
J=13,6 Hz, 1 H) 2,4
(m, 4 H) 5,53 (br t,
J=9,0 Hz, 1 H) 6,85 (br
d, /~12,0 Hz, 1 H) 7,24
(dd, J=5.,2, 6,8 Hz, 1
H) 7,42 (br d, J=8,8
Hz, 1 H) 7,50 (br d,
J=8,2Hz, 1 H) 7,75 (br
t,J~7,2Hz, 1 H) 8,01
(d, J/2,5Hz,1H) 8,13

2,37

452,1

248,1
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CAU TRUC

TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

(d, /~3,8 Hz, 1 H) 8,30
(s, 1 H) 8,59 (br d,
J=3,8Hz, 1 H) 11,88
(brs, 1 H) 11,95 (s, 1
H)

239

OH

[o]p? -93,91° (¢ 0,24,
DMF)

"H NMR (500 MHz,
DMSO-ds) 6 ppm 1,36
(d, /~12,3 Hz, 3 H)
1,39 (s, 3 H) 2,15 (br d,
J=13,6 Hz, 1 H) 2,4

1(m, 4 H) 5,53 (brt,

J=9,0 Hz, 1 H) 6,85 (br
d, /~12,0 Hz, 1 H) 7,24
(dd, J=5,2, 6,8 Hz, 1
H) 7,42 (br d, J=8,8
Hz, 1 H) 7,50 (br d,
J=8,2Hz, 1 H) 7,75 (br
t,J=7,2 Hz, 1 H) 8,01
(d, /=2,5Hz, 1 H) 8,13
(d, /~3,8 Hz, 1 H) 8,30
(s, 1 H) 8,59 (br d,
J=3,8 Hz, 1 H) 11,88
(brs, 1 H) 11,95 (s, 1
H)

2,40

452,1

219

240

TH NMR (500 MHz,
DMSO-ds) & ppm 1,05
(s,3H) 1,10 (s, 3 H)
2,59 (dd, J=15,8, 10,1
Hz, 1 H) 2,66 (br d,
J=14,8 Hz, 1 H) 3,13
(s, 3 H) 5,12 (br t,
J=9,8 Hz 1 H) 7,09
(ddd, J~11,2,9,3,2,2

Hz, 1H) 7,53 -17,71

2,31

433,1

218,8
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CAU TRUC

'TH NMR

Rt
(phut)

Phuwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

(m, 1 H) 7,85 (d,
J=11,0 Hz, 1 H) 8,14

1(dd, J=10,1,2,2 Hz, 1

H) 8,20 (d, J=1,6 Hz, 2
H) 11,90-12,55 (br's, 1
H), 12,32 (br s, 1 H).

241

"TH NMR (400 MHz,
DMSO-ds) 6 ppm 0,83
(s,3H) 0,85 (s, 3 H)
1,98 - 2,10 (m, 2 H)
2,52 -2,68 (m, 2 H)
4,87 -4,98 (m, 3 H)
5,76 - 5,87 (m, 1 H)
7,10 (ddd, J~=11,1, 9,6,
2,0 Hz, 1 H) 7,54 -
7,67 (m, 1 H) 7,81 (d,
J=11,6 Hz, 1 H) 8,14
(dd, /~10,1,2,0 Hz, 1
H) 8,21 (s, 1 H) 10,95-
12,98 (br s, 2H)

2,75

443,1

>260

242

'"H NMR (400 MHz,
DMSO-ds) 6 ppm 0,92
(d, J=6,6 Hz, 6 H) 2,03
—-2,09 (dd, 1 H) 2,14 -
2,19 (dd, 1H) 2,43 (s, 3
H) 2,54 - 2,58 (dd, 1
H) 2,66 - 2,70 (dd, 1

H) 4,92 — 5,01 (m, 2 H)
5,03 (s, 1 H) 5,86 -
5,97 (m, 1 H) 6,81 -
6,84 (d, J=12,1 Hz, 1
H) 7,25 - 7,27 (d, J=9,0
Hz, 1 H) 7,96 (d, J=2,5
Hz, 1 H) 8,11 (d, J=4,0

2,56

415,1

2242
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

Hz, 1 H) 8,21 (s, 1 H)
11,86 (br's, 1 H) 11,99
(s, L H)

243

[o]p® +29,06° (¢ 0,32,
DMF)

'H NMR (400 MHz,
DMSO-ds) & ppm 0,92
(d, J=6,6 Hz, 6 H) 2,03
~2,09 (dd, 1 H) 2,14 —
2,19 (dd, 1 H) 2,43 (s,
3 H) 2,54 - 2,67 (m, 2
H) 4,91 - 4,95 (t, 1 H)
4,98 — 5,03 (m, 1 H)
5,86 — 5,97 (m, 1 H)
6,83 (d,J=12,1 Hz, 1
H) 7,30 - 7,33 (brs, 1
H) 7,95 (d, /=3,0 Hz, 1
H) 8,11 (d, J=4,0 Hz, 1
H) 8,21 (s, 1 H) 11,85
(s, 1 H), 11,95 - 12,02
(brs, 1 H)

2,56

415,1

<280

244

"H NMR (500 MHz,
DMSO-ds) 6 ppm 0,98
(s,3H) 1,14 (m, 1 H)
1,26 - 1,34 (m, 1 H)
1,43 - 1,60 (m, 5 H)
1,69 (m, 1 H) 2,52 -
2,68 (m, 2 H) 4,93 (br
t,J=11,0 Hz, 1 H) 7,10
(ddd, J=11,4,9,1,2,2
Hz, 1 H) 7,62 (br d,
J=9,1Hz, 1 H) 7,81 (4,
J=11,4Hz, 1 H) §,12
(dd, ~10,4,2,2Hz, 1
H) 8,23 (s, 1 H), 10,82-
13,05 (brs, 2 H)

2,76

443,1

150

-173-
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
- LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

245

[o]n?3 +89,49 (¢ 0,31,
DMF)

TH NMR (500 MHz,
DMSO-ds) 6 ppm 0,98
(s,3H) 1,14 (m, 1 H)
1,26 - 1,34 (m, 1 H)
1,43 - 1,60 (m, 5 H)
1,69 (m, 1 H) 2,52 -
2,68 (m, 2 H) 4,93 (m,
1 H) 7,10 (m, 1 H) 7,62
(br d, J=9,1 Hz, 1 H)
7,81 (d, ~11,4Hz, 1
H) 8,12 (m, 1 H) 8,23
(s, 1 H), 10,82-13,05
(brs,2 H)

2,80

441,1

289,6

246

THNMR (500 MHz,
DMSO-ds) 6 ppm 0,99
(s,3H) 1,14-1,19 (m, 1
H) 1,28 - 1,32 (m, 1 H)
1,46 - 1,60 (m, 5 H)
1,66 - 1,77 (m, 1 H)
2,30 -2,38 (m, 1 H)
2,52 -2,57 (m, 1 H)
4,83 -4,94 (m, 1 H)
6,74 (s, 1 H) 6,99 -
7,15 (m, 2 H) 7,27 (d,
J=8,8 Hz, 1 H) 7,81 (d,
J=11,4 Hz, 1 H) 8,10
(m, 1 H) 8,21 (s, 1 H)
12,29 (s, 1 H).

3,02

442,1

270,1

247

'H NMR (500 MHz,

DMSO-de) & ppm 0,71
(t, J=7,6 Hz, 3 H) 1,29
- 1,76 (m, 8 H) 1,77-1-
80 (m, 2H), 5,08 (m, 1

H) 7,05 (d, J=9,5 Hz,

2,86

443,1

254,9
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CAU TRUC

TH NMR

Rt
(phut)

Phuwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

(+/-)

1H) 7,10 (ddd, J=11,4,
9,5, 1,9 Hz, 1 H) 7,87
(d, J=11,4 Hz, 1 H)

17,90 (dd, J=10,1, 1,9

Hz, 1 H) 8,24 (d, J=2,8
Hz, 1 H) 12,33 (br's, 2
H)

248

S
T N—F HN’\QO

/
HN

[a]p® +141,6° (¢ 0,25,
DMF)

'H NMR (500 MHz,
DMSO-ds) 6 ppm 1,10
- 1,25 (m, 2 H) 1,26 -
1,43 (m, 2 H) 1,71 -
1,80 (m, 6 H) 1,87 (s, 3
H) 1,96 - 2,03 (m, 2 H)
3,11 — 3,21 (m, 4 H)
3,37 - 3,53 (m, 1 H)
3,95 - 4,04 (m, 1 H)
424 - 4,32 (m, 2 H)
5,78 (d, /7,9 Hz, 1 H)
6,42 (br d, J~7,9 Hz, 1
H) 6,99 - 7,05 (m, 1 H)
7,30 (d, J=12,0 Hz, 1
H) 7,65 (dd, J=2,2 Hz,
J=9,7 Hz, 1 H) 7,72 (s,
1 H) 8,28 (t, J/=5,4 Hz,
1 H) 12,00 (brs, 1 H).

2,54

529,3

<260

249

'H NMR (400 MHz,
DMSO-ds) § ppm 1,02
(s,3H) 1,12 - 1,23 (m,
1H) 1,30 - 1,40 (m, 1
H) 1,48 - 1,67 (m, 5 H)
1,71 - 1,86 (m, 1 H)
2,54 - 2,64 (m, 2 H)
4,89 (t, J=1,00 Hz, 1
H) 6,91 - 7,10 (m, 1 H)

1,75

419,3

n.d.
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CAU TRUC

'TH NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwong
tim thay
LC-MS
[M+H]*

MP(°C)

7,53 (s, 1 H) 7,98 -
8,17 (m, 3 H) 12,13 (s,
1 H)

250

"H NMR (500 MHz,
DMSO-ds) 6 ppm 1,09
- 1,25 (m, 2 H) 1,25 -
1,46 (m, 2 H) 1,75 (br
s, 6 H) 1,89 - 2,04 (m,
2H) 2,08 (s,2 H) 2,94
(s, 3 H) 3,09 - 3,26 (m,
4H)3,36-3,49 (m, 1
H) 3,96 - 4,06 (m, 1 H)
4,20 (brs, 2 H) 5,77
(br d, /=7,25 Hz, 1 H)
6,50 (br d, /=7,57 Hz,
1 H) 7,03 (br t, J=9,77
Hz, 1 H) 7,43 (brs, 1
H) 7,45 (brs, 1 H) 7,65
(br d, J=9,77 Hz, 1 H)
7,86 (brs, 1 H) 12,03
(brs, 1 H)

2,63

565,2

252,1

251

'H NMR (400 MHz,
DMSO-ds) § ppm 1,23
(d, J = 8,6 Hz, 6 H)
2,37 - 2,43 (m, 1 H)
2,59 - 2,66 (m, 1 H)
3,02 (br s, 6 H) 4,09
(br d, J=5,6 Hz, 1 H)
542 (br t, J = 9,4 Hz,
1H) 7,01 — 7,07 (m, 1
H) 7,29 (brs, 1 H) 8,01
(d, J = 3,0 Hz, 1 H)
8,11 (br d, J= 10,1 Hz,
1 H) 8,18 (d, J = 3,5

2,04

450,1

253
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Trong
Rt Phwong| lwong
# CAU TRUC 'H NMR (phiit) phap | tim thiy [MP(°C)
P LC | LC-MS
[M+H]*
Hz, 1 H) 12,2 (s, 2 H).
[\ Oy oH
H
F\©j§ 184 | B | 4192 | nd
N
H
F
252 (+/-) ’
F o
ANH Y
yeltel
F
N
\@§ 1,83 B 4182 | n.d.
F
[a]p? +22 (¢ 0,65,
253 CDs0D)
i I
7 N\~—N, §
N \
—N
F O
u\ 1,51 B 391,2 | nd.
!
254 OR n.d.
IH NMR (400 MHz,
DMSO-ds) 6 ppm 0,98
- 1,10 (m, 4 H) 1,31 (br
d, J = 13,1 Hz, 1 H)
1,44 - 1,58 (m, 2 H)
2,52 - 2,69 (m, 3 H)| 2,17 C 458,20 | 151,1
341 (t, J= 10,6 Hz, 1
y H) 3,58 (br t, J = 10,6
(+-) Hz, 2 H) 4,96 (brt, J =
8,8 Hz, 1 H) 7,09 (m, 1
255 H) 7,49 - 7,64 (m, 1 H)
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

7,83 (d, J=11,6 Hz, 1
H) 8,19 - 8,23 (m, 2 H)
12,17 (br s, 1 H) 12,30
(brs, 1 H)

256

"H NMR (500 MHz,
DMSO-ds) & ppm 0,88
(s, 9H) 1,17 (t, 57,1
Hz, 3 H) 2,41 - 2,57
(m, 2 H) 4,01 (q, J=7,2
Hz, 2 H) 4,22 (br d,
J=5,7Hz, 2 H) 4,70 (br
t, J/=8,8 Hz, 1 H) 6,27
(brs, 1 H) 7,00 (ddd,
J=11,2,9,3,2,2Hz, 1
H) 7,26 (d, /=12,3 Hz,
1 H) 7,63 (brt, J=5,5
Hz, 1 H) 7,71 - 7,75
(m, 1 H) 7,90 (d, J=9,3
Hz, 1 H) 11,88 - 11,99
(m, 2 H)

2,66

393,2

250

257

"H NMR (400 MHz,
DMSO-ds) 6 ppm 0,97
(s, 9 H) 3,55 - 3,62 (m,
1H)3,71-3,77 (m, 1
H) 4,39 (td, J=9,0, 2,8
Hz, 1 H) 4,55 (t,J=
5,1 Hz, 1 H) 7,11 (m,

118H) 7,18 (m, 1 H) 7,82

(d,J=11,1 Hz, 1 H)
8,00 (m, 1 H) 8,26 (s, 1
H) 12,32 (brs, 1 H)

3,12

389,2

118,6
/159,6
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CAU TRUC

'H NMR

Rt
(phut)

Phwong
phap
LC

Trong
lwgng
tim thiy
LC-MS
[M+H]*

MP(°C)

258

(0] //\N/
A N
F NH f
— 0 NH
F s
F ) S/
HN N N\\‘“ O
H

(+/-)

'H NMR (400 MHz,
DMSO-ds) & ppm 1,17
- 1,41 (m, 4 H) 1,53 (d,
J=11,6 Hz, 1 H) 1,79
(br d, J=8,1 Hz, 2 H)
1,87 (s, 3 H) 1,97 -
2,07 (m, 2 H) 3,66 (s, 3
H) 3,70 - 3,80 (m, 1 H)
4,06 (m, 1 H) 4,28 (d,
J=5,6 Hz, 2 H) 6,46 (br
d, /=8,1 Hz, 1 H) 7,02
(ddd, J=2,0, 9,6, 11,6
Hz, 1 H) 7,31 (d,
J=12,6 Hz, 1 H) 7,57 -

17,62 (m, 2 H) 7,67 (dd,

J=2,0, 8,1 Hz, 1 H)
7,72 (s, 1 H) 8,27 (t,
J=5,6 Hz, 1 H) 11,99
(s, 1 H)

2,15

540,5

n.d.

259

[o]p? -144,15° (¢
0,19, DMF)

"H NMR (400 MHz,
DMSO-ds) & ppm 1,17
- 1,41 (m, 4 H) 1,53 (d,
J=11,6 Hz, 1 H) 1,79
(br d, J/=8,1 Hz, 2 H)
1,87 (s,3H) 1,97 -
2,07 (m, 2 H) 3,66 (s, 3
H) 3,70 - 3,80 (m, 1 H)
4,06 (m, 1 H) 4,28 (d,
J=5,6 Hz, 2 H) 6,46
(m, 1 H) 7,02 (m, 1 H)
7,31 (d, J<12,6 Hz, 1
H) 7,57 - 7,62 (m, 2 H)
7,67 (dd, J=2,0, 8,1
Hz, 1 H) 7,72 (s, 1 H)

2,32

540,2

>260

-179-




31054

Trong
Rt Phwong| lwong
# CAU TRUC 'H NMR (phit) phip | tim thay |[MP(°C)
P LC | LC-MS
[M+H]*
8,27 (t, J=5,6 Hz, 1 H)
11,99 (s, 1 H)
'HNMR (500 MHz,
DMSO-ds) & ppm 0,97
~1,38 (m, 4 H) 1,71 -
1,80 (m, 6 H) 1,86 (s, 3
H) 2,01 - 2,08 (m, 2 H)
3,11-3,21 (m, 4 H)
3,40 - 3,53 (m, 1 H)
3,75 — 3,84 (m, 1 H)
NN G 424 (d,J=5,1Hz,2 H) | 2,43 C 511,3 | 235,8
5,74 (d, ~7,9 Hz, 1 H)
6,32 (d, J=7,6 Hz, 1 H)
6,36 (d, /~8,6 Hz, 1 H)
6,97 - 7,03 (m, 1 H)
7,36 (d, /=8,6 Hz, 1 H)
7,69 (s, 1 H) 7,76 (m, 1
H) 8,16 (t, /=5,1 Hz, 1
260 H) 11,94 (br s, 1 H).
2,08 D 458,9 | nd.
261
1,69 K 500,3 n.d.
262
" l 3,44 D | 517,1 | nd
263
2,62 D 520 | 266,5
264
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Trong
’ ’ Rt Phwong lu’g’ng’
# CAU TRUC TH NMR (phiit) phap | tim thay MP(°C)
' LC LC-MS
[M+H]*

(+/-)

Trong céc hop chét nhét dinh, diém néng chay (MP) dugc xac dinh véi
DSC823¢ (Mettler-Toledo). Piém néng chay dugc do véi gradien nhiét do 1a
30°C/phut, va nhiét do cao nhét 13 400 °C. Cac gia tri dugc thong béo 1a céc gia tri
cao nhit hodc cac khoang nhiét néng chay. Céc gié tri thu duoc véi thit nghiém
khong chic chin c6 lién quan phd bién véi phuong phap phan tich nay. Trong cac
hop chit khic, phuong phép ding bng mach dugc 4p dung.

Su xoay chidu quang hoc dugc do b%mg Perkin-Elmer 341, hodc mdy phin
cuc JASCO P-2000 c6 dén natri va duge thong bdo nhu sau: [a]® (A, ¢ g/100ml,
dung mdi hoa tan, T°C). [a]aT = (1000) / (/ x ¢) : trong d6  1a chidu dai dudng theo
dm va ¢ 12 ham lugng trong g/100 ml trong mAu & nhiét o T (°C) va budc séng A
(bing nm). Néu buéc séng 4nh sang duge st dung 1 589 nm (dong natri D), sau d6
thay vao do biéu tugng D c6 thé dugc sir dung. Ky hiéu quay (+ hodc -) nén ludn
duoc dung. Khi sit dung cong thirc ndy ham lugng va dung mdi hoa tan luén duge
dua ra trong ngodc sau khi xoay chiéu. Sy xoay chiu dugc thong bao sit dung céc
muc do va khong c6 don vi ctia ndng @6 dugc dua ra (gia st 1a g/100 ml).

NMR dugc hoan thanh & méy NMR 360 MHz Bruker DPX 300, mady NMR
400 MHz Bruker AVANCE, hoic quang phd ké Bruker Avance 500 dugc trang bi
véi cong hudng ba nguge (*H, 3C, ®N TXI) dau do v6i gradien z va hoat dong &
500 MHz trong proton. Tin hiéu duoc thé hién theo phan tridu (ppm) tuong tng v&i
dinh dung moi hoa tan du. S6 lwong dugc thé hién nhu sau: s, don; d, cip doi; t,
cap ba; q, cap bon; p, pentet; dd, cdp doi cua céc cdp ddi; dt, cdp doi cla céc cdp ba;
ddd, cip d6i ctia ciip doi cua cac cdp doi; dtd, cdp doi clia cdp ba cla cic cdp doi; m,
s6 nhiéu; br s., tin hiéu rong.

Phép do Séc ky Léng Hiéu nang Cao (HPLC) dugc thyc hién st dung bom
LC, dan 2 cuc (DAD) hodc mday phat hién UV va ¢t nhu duge xac dinh trong cac
phuong phap tuong Ung. Néu cin, may phat hién bd sung dugc sir dung (xem bang
cua cic phuong phap dudi day).

Dong chay tir cdt duge dua t6i May quang phd trong luong (MS) duorc chu
tao c6 ngudn ion ap suat khi quyén. Ngudi c6 hidu biét thiét 14p cac thong sd can
chinh (vi du khoang quét, thoi gian dung, v.v.) dé thu duoc ion cho phép phat hién
trong lugng phan t (MW) ddng vi don 1y thuyét ctia hop chét. Su thu thap dit liéu
duoc thuc hién voi phén mém thich hop.
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Hop chit dugc mo ta bing s6 1an luu thr nghiém cta ching (Rt) va s ion.
Néu khong thi dugc x4c dinh khéc trong bang dit liéu, phan tir ion dugc thong bao
twong tng v6i [M+H]* (phan ti proton héa) va/hogc [M-H] (phén tir khr proton
héa). Trong truong hop hop chit khong c6 kha ning ion hoa tric tiép, loai san
phim phu dugc x4c dinh (vi du [M+NH4]", [M+HCOQ], v.v.). Trong cac phén tir
v6i kidu nhidu ddng vi (Br, Cl, v.v.), gi4 tri dugc thong béo 1a gia tri thu duoc véi
trong lugng ddng vi thAp nhét. Tét ca cic két qua thu dugc véi thir nghiém khong

chéc chén 14 lién quan phd bién v6i phuong phap dugc sir dung.

Bang 2. Cac phuong phap phan tich

Dong chay |Thoi
. L/phit) |gi
Phwong rpiéeni |cot Pha di dong  |Gradien (mL/phdt) |gian
phap Nhiét do¢ |chay
cgt (°C)  [(phiit)
0. A: 10mM
Nudc: i . P
.. |Nudc BEH [CH;COONH4 Tu 95% A dén
Acquity 0,8
® C18 trong 95% H,O |5% A trong
A UPLC® - , I 2
A (1,7}111'1, + 5% CH3CN 1,3 phut, giu
DAD va - - |55
SOD 2,1x50mm) trong 0,7 phut,
Q B: CH;CN
Tr 100% A
. . A: 10mM |dén
Nube:  INuGe HSS |y 000oNH, [5% A trong
Acquity® |T3 i 0,7
trong 95% |2,10phut,
B UPLC® - |(1,8pm, ‘ PR CE 3,5
DAD  va [2.1x100mm |[[20 F 3% den 0% A
SQD ) ’ CH3CN trong 0,90phut,
B: CH3CN dén 5% A
trong 0,5phut
84,2% A trong
) 0,49phtt, dén |0:343
Nudc: A: 95% 0 v
Acqui CO0 10,5% A trong |--------1
Y \\wee BEH [SHCOON o 1gphat, - gitr
UPLC - TmM /5% ,
C DAD W C18 (1,7 um, N trong 1,94phut, 6,2
| 2.1x100mm) |0 w6 lai 84,2% g
ualro A trong
icro™ B: CH3CN
Micro ’ 0,73phat, gitt
trong 0,73phut,
Agilent [ YMC A 0.1% Tx 95% A |2,6
D 1100 ODS-AQ HéOOH 0 dén 5% A |------- 6,0
kiéu C18 (50 x trong 4,835
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Dong chay [Thoi
. L/phut) |gi
Phuong \. ;. éebi  |Cot Pha di dong  |Gradien (mL/phut) Jgian
phap Nhiét d¢ [chay
cgt (°C)  |(phit)
DAD 4,6 mm, |trong H2O phut, gilt
LC/MS 3,0 pm) trong 1,0
G1956A B: CH;CN | phut, to
90% A
trong 0,2
phut
Agilent Phenomene | A- 0.1% Tir 90% A dén
1290 R s »279110% A trong
A ... | x Kinetex | HCOOH trong | 1S
khong gidi 1,5 phat, git
E C18 (50 x|[H,O | 2,0
han DAD trong 0,4 phut,
2,1 mm, 1,7 P 60
LC/MS , dén 90% A
um) B: CH3CN . B
G6110A trong 0,1 phut,
ISET 2V1,0
Bom Agilent
Agilent 2?312Ap\1/1(1)%g'
1290 YMC-gbi | A: 0,1% ’
khél’lg glél ODS'AQ HCOOH trong T 94’51% A 236
F I;‘E(l;IF DAD 5168 (50 ); H>O dél’l 50, A ;’-5'---- 6,0
- mm
’ ’ trong 4,8 phut,
LC/MS | pm) B: CH3CN ong %o b
G v gitt trong 1,0
6224A phit, dén 95%
A trong 0,2
phut.
Agilent
11(}2122 .5 | Thermo N 019 | T 90% A dén
£8 Scientific | 27%110% A trong
han (Quat, ' HCOOH trong .. .30
Accucore 1,5 phuat, gitt
G Bom) H,O | 3,0
C18 (50 x trong 0,9 phut,
DAD 4,6 2,6 dn 95% A |0
LC/MS 0 MM, 251 B: CH3CN ten 01°h,t
G6120 pm) rong 0,1 phaut.
(G1948B)
Nudc: Nuéce: BEH | A: 0,1% | T 95% A dén | 0,7
H Acquity® | C18 HCOOH + 5% | 0% A trong | ------- 3
UPLC® - | (1,7um, CH30H trong | 2,50phut, 55
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Dong chay |Thoi
Phwong Jopiéeni  |cot Phadidong |Gradien (mL/phu) |gian
phap Nhiét  d |chay
¢t (°C)  |(phiit)
DAD  va|2,1x50mm) | H20 dén 5% A
SQD B: CH30H trong 0,5phut
Tx 100% A
dén
Nudc: Nudce : HSS IéHS CO(;?\E}IIZI 5% A trong
Acquity® | T3 wong  95% 2,10phat, 0,7
K UPLC® - | (1,8um, 0+ 5o | R 0% Ao 3,5
DAD va|2,1x100mm CH3CN trong 55
SQD ) B:cHscN | &20phit
dn 5% A
trong 0,5phut
Tx 100% A
, , A: 10mM | dén
Iz:gﬁ{t@ I;I;IOC‘HSS CH:COONH, |5% A trong | o
L UPLC® - | (1.8um trong 95% | 2,10phut, __’ _____ 3.5
DAD  va|2,1x100mm | 120 F 3% |to 0% Atrong) ’
SQD ) ’ CH3;CN 0,90phat,
B: CH3CN dén 5% A
trong 0,5phut
84.2% A/15.8%
B trong 0,49phut,
Nudc: A: dn 105% A
Acquity® | WOBEE | cpeoong, | e BIPR g
M Nhom H - | (yg (q7um | 70M  95%/ g“;lphfm m‘,rorl’i 6,1
3 0 N :
Is)é‘gzmva 2,1x100mm) Sﬁfﬁi“” B:l o10v ANSS|
B trong 0,73phit,
gitt trong
0,73phit,
Nude: Nudc A: 10mM | Tir 95% A dén
Acquity® |BEH C18 |CH3COONH: |5% A trong
UPLC® - |(1,7um, 2,1 |trong  90% | 1,3 phat, gitt |07
DAD  va | x50mm) H20 + 10% | trong 0,2 phut, | ===~
N SQD CH;CN dén 95% A |70 1.8
trong 0,2 phut
B: MeOH gitt trong 0,1
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Dong chay |Thoi

, | L/phit) |gi
Phuong |1 &bi |cot |Phadidong  |Gradien (mL/phit) |gian
phap Nhiét d¢ |chay
cdt (°C) (phit)
phut,

“SQD” May phat hién t cuc don (Single Quadrupole Detector), “BEH” hdn
hop etylsiloxan/silic béc cau, “HSS” Silic d6 bén cao (High Strength Silica), “DAD”
Ma4y phat hién dan 2 cuc (Diode Array Detector). Dong chay thé hién theo mL/phut;
nhiét o cot (T) theo °C; thoi gian chay theo phut.

Hoat tinh sinh hoc ciia hop chit ¢6 cong thire (I)

Hoat tinh khang virut in vitro cia hop chit dugc x4ac dinh sit dung thir nghiém
khang virut dua vao té bao. Trong thir nghiém nay, hiéu tmg bénh 1y té bao (CPE) &
té bao Madin-Darby & than ctia ché (MDCK) dugc lay nhiém véi virut cim A/Dai
Loan/1/86 (HIN1) dugc theo ddi khi c6 hodc khong ¢6 hop chét. Pfa thir nghiém vi
chuén 384 15 mau tring (Greiner) dugc lam day bang cach phun giot 4m thanh sir
dung b0 phan xu ly chét 16ng ddi lai (Labcyte,Sunnyvale, California). Hai trim
nanolit dung dich géc hop chét (100% DMSO) duoc chuyén qua dia thtr nghiém.
Té bao MDCK duge phan chia vao dia véi mat dd cubi ciing 12 25000 hogc 6000 té
bao/13. Sau d6 virut cim A/Dai Loan/1/86 (HIN1) dwoc thém vao v6i do 1ay nhiém
nhidu 14n luot 12 0,001 hoic 0,01. Céc 15 chira 0,5% DMSO theo thé tich. Céc dbi
chtrng nhidm virut va déi ching nhiém gia dugc thém vao mbi thir nghiém. Cac dia
dugc 0 & 37 °C trong 5% CO;. Ba ngdy sau khi nhiém virut, hiéu tmg bénh Iy té
bao dugc dinh lwong bing cach do sy gidm muc d ATP st dung kit ATPlite™
(PerkinElmer, Zaventem, Belgium) theo hudng din cta nha san xuét. ICso dugc
xac dinh theo 50% ham luong Gc ché. Pdng thoi, cac hop chét dugc @ trong ba
ngay trong céc dia vi chudn 384 18 mau tring va mac do gy doc té bao ctia hop
chét in vitro trong cac té bao MDCK dugc xé4c dinh béng cach do thanh phan ATP
clia cac té bao sir dung kit ATPlite™ (PerkinElmer, Zaventem, Belgium) theo
huéng din clia nha san xuét. Mtrc d6 gay doc té bao duge bao cdo 1a CCso, ham
lugng gdy ra gidm suc sbng cua té bao 50%.

Bang 3. Hoat tinh sinh hoc cta hgp chét c6 cong thirc (I).
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Cam A/Pai Loan/1/86 | TOX MDCK

’ ICs0 pM CCso pM
1 0,003 10,2
2 0,011 52
3 0,005 >25
4 0,004 >25
5 0,003 4,6
6 0,050 >25
7 0,46 >25
8 0,56 15,7
9 0,003 >25
10 0,002 1,2
11 0,04 9,0
12 0,004 11,6
13 0,044 10,7
14 0,140 10,4
15 0,042 >25
16 0,022 3,9
17 0,037 6,2
18 >25 0,21
19 0,16 3,7
20 0,012 15,1
21 0,004 4,8
22 0,012 >25
23 0,140 >25
24 0,42 >25
25 0,041 0,9
26 0,003 7,9
27 0,011 9,5
28 0,010 9,5
29 0,017 3,4
30 0,003 0,2
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Ctam A/Pai Loan/1/86 | TOX MDCK
* ICso pM CCso pM
31 0,047 19,9
32 0,009 >22
33 0,007 13,8
34 0,008 8,7
35 0,003 >19.4
36 0,010 5,5
37 0,001 2.4
38 0,003 2,7
39 0,011 0,86
40 0,005 0,4
41 0,010 6
42 0,0005 3,1
43 0,004 2,7
44 0,015 3,5
45 0,033 >25
46 0,005 4.8
47 0,003 7,4
48 0,004 5
49 0,009 >25
50 0,024 >25
51 0,001 2.8
52 0,002 4.4
53 0,020 >25
54 0,004 10,4
55 0,025 6,6
56 0,006 10,7
57 0,010 5
58 0,001 3,5
59 0,002 7,8
60 0,002 >25
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Ciam A/Pai Loan/1/86 | TOX MDCK
#

ICso pM CCso pM
61 0,001 >25
62 0,73 6,9
63 0,002 8.9
64 0,003 >25
65 0,003 >25
66 0,003 5,2
67 0,012 0,84
68 0,003 21
69 0,002 8,4
70 0,004 9,1
71 0,002 3.4
72 0,003 2,8
73 0,009 >25
74 0,019 >25
75 0,012 >25
76 0,0006 2,5
77 0,003 9,9
78 0,002 5,7
79 0,038 >25
80 0,004 3,9
81 0,039 >25
82 0,27 12,9
83 0,002 9,6
84 0,003 >25
85 0,002 >25
86 0,002 3,1
87 0,040 2,4
88 0,007 11,5
89 0,004 7,3
90 0,009 10,9
91 0,021 18,6
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Cuam A/Pai Loan/1/86 | TOX MDCK
#
ICs0 pM CCso utM
92 0,004 11,4
93 0,039 >25
94 0,005 18,4
95 0,012 >25
96 0,005 10,5
97 0,012 >22.7
98 0,043 14,7
99 0,012 10,2
100 0,054 12,4
101 0,010 >20,7
102 0,010 10,1
103 0,049 6,6
104 0,002 >25
105 0,002 _ 5,6
106 0,005 10,3
107 0,045 >25
108 0,006 >24
109 0,002 6,1
110 0,003 9,6
111 0,0006 19
112 0,003 18
113 0,039 >25
114 0,43 >25
115 0,38 >25
116 0,012 : 5,8
117 0,011 8,7
118 0,043 >25
119 0,005 >50
120 0,003 >25
121 0,006 15,7
122 0,002 ' >25
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Ctim A/Pai Loan/1/86 | TOX MDCK
#
ICso pM CCso utM
123 0,011 >25
124 0,007 11,4
125 0,004 10,2
126 0,002 10
127 0,001 >100
128 0,010 5,9
129 0,008 7,5
130 0,032 3,2
131 0,004 19,4
132 0,002 11,4
133 0,013 71,5
134 0,014 10,3
135 0,002 8,4
136 0,003 7,6
137 0,19 >25
138 0,039 >25
139 2,0 11,5
140 0,007 >25
141 0,002 8,4
142 0,002 10
143 0,039 9,9
144 0,004 7.2
145 0,002 6,8
146 0,001 10,7
147 0,047 >25
148 0,6 10,3
149 0,002 10,0
150 0,003 4,8
151 n.t. n.t.
152 0,040 >5
153 0,020 >1
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Ciim A/Dai Loan/1/86 | TOX MDCK
#
ICs0 pM CCs) pM

154 0,002 15,9
155 0,003 >22.8
156 0,0008 8,5
157 0,33 >25
158 0,015 | 13,0
159 0,31 >25
160 0,0006 >25
161 0,003 >25
162 0,0005 >23
163 0,72 13,2
164 0,011 ' 1,7
165 >25 2,3
166 0,006 1,0
167 0,03 3,5
168 >25 10,3
169 0,019 2,3
170 0,009 >25
171 0,006 0,7
172 0,002 >25
173 0,013 >25
174 0,010 A >25
175 0,017 6,3
176 0,17 6,1
177 0,038 14,7
178 0,01 2,6
179 0,081 >25
180 0,020 >25
181 0,011 16,4
182 n.t. >25
183 1,1 >25
184 0,003 >25
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Cam A/Pai Loan/1/86 | TOX MDCK
#

ICs0 pM CCso pM
185 0,004 10,2
186 0,01 3,8
187 0,96 15,4
188 0,005 11
189 0,004 7,3
190 0,011 13,1
191 0,010 >25
192 0,011 >25
193 0,005 3,6
194 0,017 11,2
195 0,020 6,6
196 | 0,021 10,3
197 0,010 >25
198 0,040 9,7
199 0,046 13,0
200 0,160 >25
201 0,010 >21,8
202 0,79 3,9
203 0,002 >25
204 0,010 1 6,8
205 0,004 >25
206 0,003 >25
207 0,012 8,0
208 0,006 >25
209 0,003 : >25
210 0,012 >25
211 0,004 >25
212 0,010 >25
213 0,39 3,4
214 0,67 2,9
215 0,0008 0,15
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Cim A/Pai Loan/1/86 | TOX MDCK
#
ICso pM CCso pM
216 0,002 0,07
217 0,022 5,0
218 0,003 0,24
219 0,005 0,21
220 0,010 3,5
221 n.t. n.t.
222 n.t. n.t.
223 n.t. | n.t.
224 0,16 >5
225 0,009 >5
226 0,003 17,5
227 0,015 >25
228 0,009 >25
229 0,018 0,2
230 0,041 4
231 0,010 2,6
232 0,003 0,3
233 0,015 17,3
234 0,46 >25
235 0,19 >25
236 0,086 1,5
237 0,003 0,4
238 0,015 >25
239 | 0,010 | 15,3
240 0,047 0,9
241 0,012 0,05
242 0,13 1
243 0,046 0,6
244 0,005 1 0,06
245 0,003 0,7
246 0,61 6,9
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Cam A/Pai Loan/1/86 | TOX MDCK
#

ICso pM CCso pM
247 0,05 0,4
248 0,05 >25
249 0,011 1,2
250 0,78 >25
251 0,15 >25
252 0,35 8,2
253 0,12 15,2
254 0,32 14,7
255 0,17 53
256 0,29 13,1
257 0,13 | 7
258 0,16 >25
259 0,17 >25
260 0,61 >25
261 1,0 >25
262 0,046 >25
263 0,015 3,9
264 0,019 3,8

nt = khong dugc thir nghiém

-194-




31054

YEU CAUBAO HO
1. Hop chét c6 cong thire (I):
F
H
NN
X Re
R4 —N

Ri @)
dang ddng phan lap thé, mubi dugc dung, solvat hodc dang da hinh cta nd, trong
do:

X 1a N hoac C tuy y dugc thé béng —CN, -CF3, -Cy_; alkyl-NH-C(O)-C,.; alkyl,
-C(0O)-NH,, -C(0)-NH-C; 3 alkyl, hodc -CH,-NH-C(0)-CHz;

R, 1a F hoac CI;

mdi nhém R, va Ryduoc chon tu H, halogen, CN, CF;, hodc NH;
R;1a F, Cl, CN, CF;hoac-C,; alkyl;

Rsla Br, CN, CH;, CH,0H, C(O)NH,, NH, hodc H;

R¢ 12 Cy5 alkyl duge thé bang axit carboxylic;

hodc 1a Csg alkyl vong duoc thé bing axit carboxylic, -N-C_alkylsulfon,
hoiic -N-C(0)-C;.di vongtity ¥ dugc thé bing Ci.¢alkyl;

hoic 13 Cs. di vong duoc thé bang -N-C(0)-C;.¢ di vong;
hoic 1a C;5¢ di vong dugc thé béng COOH.
2. Hop chét theo diém 1,trong d6 ca Ryva R, déulaF.

3. Hop chét theo diém 1 hodc 2 c6 cong thirc cAu tao nhu sau:
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F
H,/ N/ KS/H Oy o
% H T N\—N,
N K
O " )/[) ’ NN
N

(+/-) hodc F

4. Dugc phim chira hop chét c6 cong thirc (1) hoic dang ddng phan lap thé, mudi
dugc dung, solvat hodc dang da hinh cta né theo diém 1 cing v6i mdt hodc nhiéu
t4 duoc dugc dung, chét pha loang dugc dung hodc chit mang dugc dung.

-196-





