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(57) Sang ché dé cap dén hop chat trc ché su sao chép cua HBV c6 cong thuce (I-A):

Ra

xY~, © b RO

R1 _N/ c = /I\‘- B,\"i c
N - N TR
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bao gém cac dang d@)ng phan hoa hoc 1ap thé, va mudi, hydrat, solvat cua nd, trong do6
R* dén RY, va R! dén R?® c6 nghia nhu dugc x4c dinh trong ban mo ta nay.

Sang ché ciing dé cip dén quy trinh diéu ché hop chit nay va dugc pham chira hop chit
nay. Hop chét theo sang ché co thé duoc sir dung mot minh hoac két hop véi cac chét tc
ché HBV khac, trong tri liéu HBV.
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'Linh vue k§ thuét dwoc dé cap

Séang ché dé cap dén chéit trc ché sy sao chép ctia HBV. Séng ché ciing dé cap
dén quy trinh didu ché cac hop chit nay va duoc phdm chia hop chét nay. Hop chit
theo sang ché c6 thé duoc sit dung mét minh hoc két hop véi cac chét e ché HBV

khac, trong tri liéu HBV.
Tinh trang ky thuit cia sang ché

Virut viém gan B (HBV) 1a virut ¢6 v6 boc, ADN soi kép mot phén (dsADN)
thudc ho Hepadnavirus (Hepadnaviridae). Hé gen clia né chira 4 khung doc m¢ trung
lap: gen tién nhan/gen nhén; gen polymeraza; cac gen L, M, va S, mi héa cho 3

protein vo; va gen X.

Khi 1iy nhiém, hé gen ADN sgi kép mét phin (ADN vong thdo x04n; rcADN)
dwoc bién ddi thanh ADN vong déng xoén cong héa tri (cccADN) trong nhén ctia té
bao cht va cdc mARN cuia virut duge phién ma. Mot khi d déng vo capsit, ARN tién
hé gen (pgARN), cling m3 héa cho protein nhén va Pol, ¢6 vai tro lam khu6n cho qua

trinh phién ma nguoc, tao ra hé¢ gen dSADN mot phﬁn (rcADN) trong capsit nhan.

HBV gy bénh dich & mot s6 ving cta chiu A va chau Phi, va giy bénh dia
phuong & Trung Quédc. HBV lay nhiém cho xp xi 2 ty ngudi trén thé gi6i trong s6 d6
¢6 xap xi 350 triéu nguoi da phat trién bénh lay nhiém man tinh. Virut nay gy bénh
viém gan B va su lay nhiém man tinh ty 1¢ thuan véi nguy co tdng manh xo gan tién
trién va caxinom té bao gan. Ngoai ra, HBV hoat dong nhu la virut hd trg cho virut
viém gan delta (HDV), v wéc tinh hon 15 triéu ngudi ¢ thé bi dong lay nhiém
HBV/HDV trén thé gidi, cé nguy co tién trién ting nhanh thanh xo gan va gia tang kha
ning mt co ché bu chirc ning gan, so v6i cac bénh nhéan chi méc HBV (Hughes, S.A.
et al. Lancet 2011, 378, 73-85).

Su lay truyén virut viém gan B 1a két qua cta viéc tiép xtc véi mau hodc dich
co thé nhiém bénh, trong khi ADN ctia virut dugc phat hién trong nude bot, nude mit,

va nude tiéu nguoi méc bénh man tinh véi ADN d chudn cao trong huyét thanh.
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Vacxin ¢é hiéu qua va dung nap tdt d3 co, nhung su lua chon dé diéu trj truc
tiép hién nay bi gigi han ¢ interferon va cac chit khang virut sau day: tenofovir,
lamivudin, adefovir, entecavir va telbivudin.

Ngoai ra, heteroaryldihydropyrimidin (HAP) duoc xé4c dinh 1a 16p chit tc ché
HBYV trong cdc mé hinh dong vat va nudi cdy mb (Weber et al., Antiviral Res. 54: 69—
78).

WO02013/006394, dugc cong bd vao ngay 10 thang 1 nam 2013, dé cap dén l6p
phu ctia sulfamoyl-arylamit c6 hoat tinh khang HBV.

WO02013/096744, dugc cong bd vao ngdy 26 thang 6 nam 2013 d& cdp dén cac
hop chét c6 hoat tinh khang HBV.

Chét khang virut HBV tryc tiép ¢6 thé gap phai mot s§ van dé nhu doc tinh,
tinh gy dot bién, thiéu tinh chon loc, hiéu luc kém, do sinh kha dung kém, d9 tan thip
va khoé téng hop. |

Cin c6 thém cac chit Gtc ché HBV ma c6 thé khic phuc it nhit mot trong céac
nhuge diém nay hodc c6 thém cac wu diém nhu hoat luc ting hodc cira sb an toan tang.
Ban chit k§ thuét ciia sang ché

Sang ché d& cap dén hop chét c6 cong thirc (I-A):

Ra
Y. d.o. b
X~ \Z O } /“.’R
/' C L B
R1—N S N/\.l,x RC
BS{A: H g
g% 0 R aa) A

hodc chit ddng phan 1ap thé hoic dang tautome cta nd, trong dé:

LA
1a aryl don vong c6 5 hodc 6 canh tiy ¥ chira mot hodc hai nguyén

tir khéc loai, aryl nay tuy y duoc thé bang mot hogc nhiéu phin tir thé, mdi phéin tir thé
ndy doc lap duoc chon tr nhém bao gdm Ci-Csalkyl, cu thé 1a metyl, Cs-
Caxycloalkyl, -CN va halogen;



28388

i B
.. laaryl ¢4 6 canh tuy y chita mdt nguyén tir nito;

X 1a -CR*R3—;

Y 1a C1.Cralkandiyl hoic C»-Cralkendiyl, mdi gbc nay tuy y duge thé bang mot
hoiic nhiéu phén tir thé, mdi phan tir thé nay doc 14p duogc chon tir nhém bao gbm Ci-
Caalkyl, flo, va -OH;

Z 1a nguyén tir khac loai, tot hon 12 NH hodc oxy va tdt hon nita 13 oxy, hodc

lién két don;

Mbi nhém R?, RP, R° va RY doc 1dp dugc chon tir nhém bao gdm hydro,
halogen, -CHF;, -CFr-metyl, -CH.F, -CF3, -OCFj3, -CN, Cs3-Csxycloalkyl
va-C1-Caalkyl;

R! 12 hydro hoic C1-Cioalkyl tily ¥ dugc thé bing mot hoge nhidu phan tir thé,

mdi phin tir thé nay ddc 14p duge chon tir nhém bao gbm -OH, flo, va oxo;

R? duoc chon tir nhém bao gdbm hydro; Ci-Cioalkyl tiy y dugce thé bang mot
hodic nhidu phan tir thé, mdi phén tir thé nay doc 14p dugc chon tir nhém bao gdm —
OH, flo, metoxy, oxo, va -C(=0)OC;-Caalkyl; C;-Csalkyl-R7; C2-Caalkynyl; vong no
6 tir 3 dén 7 canh tiy y chita mot hodc nhiéu nguyén tir khic loai, mdi nguyén tir khéc
loai nay doc 1ap duogc chon tir nhém bao gém 0, S va N; va aryl don vong tuy y chira
mdt hodc hai nguyén tir khac loai; trong do mdi C1-Csalkyl-R’, vong no c6 tir 3 dén 7

canh hodc aryl don vong nay tiy y dugc thé bang mot hodc nhidu phan tir thé R®,;

R3 13 hydro hodc Cisalkyl tuy y duogc thé b?mg -OH; cu thé 13, hydro hodc
metyl;

hodc R? va R? cling v&i nguyén tir cacbon ma chiing gén vao tao ra vong no co6
tir 3 dén 7 canh tiy y chira mt hodc nhiéu nguyén t&r khac loai, mdi nguyén tir khac
loai nay ddc 14p duge chon tir nhém bao gém 0O, S va N, va tuy y dugc thé béng mot
ho#c nhiéu phén tir thé, mdi phén tir thé nay doc 1ap duge chon tir nhom bao gbm -OH,
flo, metoxy, oxo, -C(=0)OCi-Caalkyl, benzyl, va C1-Csalkyl tuy y dugc thé bing mot
hodc nhiéu phén tt thé, mdi phén tt thé nay doc 1ap duoc chon tir flo va/hodc —OH;

R’ 14 aryl don vong tity ¥ chita mot hodc hai nguyén tir khac loai, va tiy y dugc
thé béng mot hodc hai phfin ttr thé, mdi ph?ln tir thé ndy doc 14p dugce chon tir nhoém
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bao gdm halo va Cisalkyl; vong no ¢é tir 3 dén 7 canh tiy y chira mdt hogc nhiéu
nguyén tir khac loai, mdi nguyén tir khac loai nay doc 1ap duoc chon tir nhém bao gdm
0, S vaN; hoic -NR°R!?;

trong d6 mdi nhém R® va R!? doc 18p duoc chon tir hydro va Ci-Csalkyl tuy y
duge thé bing mot hodc nhiu phan tir thé flo;

mdi R® doc 14p duoc chon tir nhém bao gém -OH, flo, metoxy, oxo, -
C(=0)0C;-Csalkyl, Ci-CsalkyloxyCi-Caalkyloxy, va Ci-Csalkyl tuy y dugc thé bang
mdt hodc nhidu phin tir thé, mdi phan tir thé nay doc 1ap duge chon tir flo va/hodc —
OH,

hodic mudi dugc dung hodc solvat cua né.

Sang ché con @& cap dén dugc phim chira hop chét c6 cong thic (I-A), va chét
mang dugc dung.

Séng ché cling dé cdp dén hop chét c6 cong thitc (I-A) dé str dung lam thudc,
t5t hon 13 dé st dung trong ngin ngira hodc didu tri sy lay nhiém HBV & d0ng vat c6
vu.

Theo khia canh khac, séng ché d& cép dén hdn hop ciia hop chat c6 cong thite
(I-A), va chét rc ché HBV khéc.

MO ta chi tiét sang ché

Sang ché dé cap dén hop chit ¢ cong thire (I-A) nhu duge xac dinh trude day

trong ban mo ta nay.

Cu thé hon 13, sang ché @& cap dén hop chét c6 cong thic (I-A):

| e
Y. e b
X~ Nz O | /‘.(R
/' C | B
R1—N\S ~ N~ RS
JHRAS TR e @

ho#ic chit ddng phan 14p thé hodc dang tautome cua no, trong do:
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LA
13 aryl don vong c6 5 hodc 6 canh tiy ¥ chira mdt hodc hai nguyén

tir khac loai, aryl nay tiy y dugc thé bing mot hodc nhiéu phan tir thé, mdi phén tir thé
nidy d6c ldp dugc chon tir nhém bao gém Ci-Caalkyl, cu thé 1a metyl, Cs-
Csxycloalkyl, -CN va halogen;

i B
... 1a aryl ¢6 6 canh tuy y chita mdt nguyén tir nito;

X 1a -CR?R3—;

Y 14 C1.Cralkandiyl hodic C2.Cralkendiyl, m3i géc ndy tiy y duoc thé béng mot
hodc nhiéu phﬁn ttr thé, mdi phﬁn tlr thé nay doc 1ap dugce chon tir Ci-Caalkyl va -OH;

Z 1a nguyén tir khac loai, tdt hon 14 oxy, hodc lién két don;

Mbi nhém R?, RP, R® va RY doc 1ap dugc chon tir nhém bao gdm hydro,
halogen, -CHF2, -CFy-metyl, -CHzF, -CFj, -OCF3;, -CN, Cs3-Csxycloalkyl
va-Ci1-Caalkyl;

R! 1a hydro hoic Ci-Cealkyl, C1-Cealkyl nay tuy y dugc thé bang mot hoic
nhidu phan tir thé, m3i phan tir thé nay doc 14p duge chon tir nhém bao gom -OH, flo,
oxo, va Ci-Csalkyl tuy y duge thé bang mot hodc nhiéu flo va/hodc -OH;

R? duge chon tir nhém bao gdm hydro, Ci1-Csalkyl, Ci1-Csalkyl-R7, vong no co
tit 3 dén 7 canh tiy y chita m¢t hozc nhiéu nguyén tir khac loai, mdi nguyén tir khac
loai nay doc 14p duge chon tir nhém bao g6m 0, S va N, va aryl don vong tuy y chira
mdt hodc hai nguyén tir khac loai, Ci-Cealkyl, C-Csalkyl-R7, vong no c¢6 tir 3 dén 7
canh hoic aryl don vong nay tiy ¥ duge thé bing mot hogc nhiéu R&;

R31a hydro hodc Cisalkyl; cu thé 13, hydro hodc metyl;

hodc R? va R3 cling v6i nguyén tir cacbon ma ching gén vao tao ra vong no cé
tir 3 dén 7 canh tuy y chira mt hodc nhidu nguyén t&r khac loai, mdi nguyén ti khac
loai nay doc 14p dugc chon tir nhém bao gém 0O, S va N, vong no c6 tur 3 dén 7 canh

ndy tlly ¥ dugc thé bing mot hogc nhidu R¥;
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R’ 14 aryl don vong tly y chira mdt hodc hai nguyén tir khic loai; vong no ¢ tu
3 dn 7 canh tuy y chira mdt hodc nhiéu nguyén tr khéc loai, mdi nguyén tir khic loai

nay doc 14p duoc chon tir nhém bao gdm O, S va N; hodge —-NR°R!?;
trong d6 mdi nhém R® va R!? ddc 1ap dugce chon tir hydro va Ci-Csalkyl;

mdi R® doc 14p dugc chon tir nhom bao gém -OH, flo, metoxy, oxo, -
C(=0)0C;-Csalkyl va Ci-Caalkyl ty y dugc thé bing mot hogc nhidu phan tir thé, mdi
phﬁn ttr thé nay doc 1ap dugce chon tir flo va/hodc —OH;

hodc mudi dugc dung hodc solvat cia no.

Theo phuong an cu thé, sang ché dé cap dén hop chét c6 cong thirc (I-A):

. Re
Y. doo omb
X~ \Z @) l /“.’R
/ C . BY
RN~ N~ RS
M LA H Rd
0 S a-a) A

ho#c cht ddng phén 1ap thé hoic dang tautome clia nd, trong do:

LA
‘ 13 aryl don vong c6 5 hodc 6 canh tly ¥ chita mot hodc hai nguyén

tir khéc loai, aryl nay tuy y dugc thé bang mot hodc nhiéu phin tir thé, mbi phan tir thé
ndy doc ldp dugc chon tir nhém bao gém Ci-Caalkyl, cu thé 1a metyl, Cs-
Csxycloalkyl, -CN va halogen;

vl B
...~ la aryl ¢6 6 canh tuy y chira m¢t nguyén tir nito;

X 1a —-CR?R*~;

Y 13 C1.Cralkandiyl hodc Ca.Cralkendiyl, mdi géc nay tiy ¥ duoc thé bing mot
hodc nhidu phén tir thé, m&i phan tir thé nay doc 1ap duoc chon tir C1-Caalkyl va -OH;

Z 1a nguyén tir khac loai, tdt hon 13 oxy, hoic lién Kkét don;

mdi nhém R2, RY, R® va R4 doc 14p duge chon tir nhém bao g6m hydro, halogen,
-CHF3, -CF2-metyl, -CH2F, -CF3, -OCF3, -CN,A C3-Caxycloalkyl va -Ci1-Caalkyl;



28388

R! 14 hydro hodc Ci-Cealkyl, Ci-Csalkyl ndy tily ¥ dugc thé béng mdt hogc
nhiéu phan tir thé, mbi phan tix thé nay doc 1ap dugc chon tir nhém bao gbm -OH, flo,
oxo, va Ci1-Caalkyl tuy y duge thé béng mdt hogc nhiéu flo va/hoic -OH;

R? duoc chon tir nhém bao gém hydro, Ci-Cealkyl, C;-Csalkyl-R7, vong no ¢6
tir 3 dén 7 canh tiy y chita mdt hodc nhiéu nguyén tir khac loai, mdi nguyén tir khac
loai nay doc 1dp dugc chon tir nhém bao gém 0, S va N, va aryl don vong tuy y chira
mdt hodc hai nguyén tir khac loai, Ci-Cealkyl, Ci-Csalkyl-R’, vong no c6 tir 3 dén 7
canh hoic aryl don vong nay tuy y duoc thé bing mot hodc nhiéu R?;

R31a hydro;

hojc R? va R3 ciing véi nguyén ti cacbon ma ching gén vao tao ra vong no 6
tir 3 dn 7 canh tiy y chita mdt hodc nhidu nguyén tt khéac loai, mdi nguyén tir khac
loai nay doc 14p dugc chon tir nhém bao gém O, S va N, vong no c6 tur 3 dén 7 canh
ndy tity y dugc thé bang mot hodc nhiéu RS,

R7 13 aryl don vong tly v chira mot hodc hai nguy-én"ttr khac loai; Véng no co tir
3 dén 7 canh ty ¥ chita mot hodic nhiéu nguyén tir khac loai, mbi nguyén tit khéc loai
nay doc 1ap dugc chon tir nhdém bao gdm O, S va N; hodc -NR’R';

trong d6 mdi nhém R® va R1? doc 1ap duoc chon tir hydro va Ci-Csalkyl;

mdi R® doc lap dugc chon tr nhém bao gém -OH, flo, metoxy, oxo, -
C(=0)0C;-Caalkyl va C1-Caalkyl ty ¥ dugc thé bing mot hogc nhiéu phan tir thé, mdi
phan tir thé nay ddc 1ap duge chon tir flo va/hodc —~OH;

ho#c mudi duge dung hodc solvat ciia nd.

Theo phuong 4n cu thé khéc, sang ché @ cap dén hop chit c6 cong thic
(I-A) nhu duge x4c dinh trong ban mé ta nay, hodc chét dé)ng phéan lap thé hodc dang

tautome ctia no, trong do:

A
1a aryl don vong c6 5 hodc 6 canh tuy y chira mot hodc hai nguyén

tir khac logi, aryl ndy tiy ¥ duge thé bing mot hodic nhidu phin tir thé, mdi phan tir thé
ndy doc l4p dugc chon tir nhém bao gém C1-C3alkyl,l cu thé 13 metyl, Cs-
Csxycloalkyl, -CN va halogen;
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i B
... 1a aryl ¢4 6 canh tiy y chira m§t nguyén tir nito;

X 1a —CR2R3-;

Y 1a C1.Cralkandiyl hosic Ca.Cralkendiyl, mdi géc nay tiy ¥ duge thé bang mot
hogc nhiéu Ci-Caalkyl hogc -OH;

Z 1a nguyén tir khac loai, t6t hon 13 oxy, hoic lién két don;

R?, Rb, R°® va R4 ddc 14p duge chon tir nhom bao gém hydro, halogen, -CHF>, -
CF»-metyl, -CHF, -CF3, -OCF3, -CN, C3-Caxycloalkyl va -C1-Caalkyl;

R! 14 hydro hoic Ci-Cealkyl, Ci-Csalkyl nay tuy y duoc thé bing mot hoic
nhidu phin tir thé, m3i phan tir thé nay doc 14p duge chon tir nhém bao gbm -OH, flo,
oxo, va C1-Caalkyl tuy y dugc thé béng mot hodc nhiéu flo va/hoic -OH;

R? duogc chon tir nhém bao gdm hydro, Ci-Cealkyl, Ci-Csalkyl-R7, vong no c6
tir 3 dén 7 canh tuy y chira mot hodc nhidu nguyén tir khéc loai, mdi nguyén ti khac
loai nay doc 14p dugc chon tir nhém bao gbm O, S va N, va aryl don vong tiry y chira
mot hodc hai nguyén tir khac loai, Ci-Cealkyl, C;-Csalkyl-R’, vong no c6 tir 3 dén 7
canh hodc aryl don vong nay tuy y dugc thé bing mét hodc nhiéu R®;

R31a hydro;

hoic R? va R? cling véi nguyén tir cacbon ma chiing gén vao tao ra vong no cé
tir 3 dén 7 canh tiy y chira mt hodc nhiu nguyén tir khac loai, mdi nguyén tir khac
loai nay ddc 1ap dugc chon tir nhém bao gém O, Sva N, vong no ¢ tur 3 dén 7 canh
nay tly y duoc thé bing mot hode nhidu R®;

R’ 1a aryl don vong tlty y chira mot hodc hai nguyén tir khéc loai;

mdi R® doc 1ap duge chon tir nhém bao gdm -OH, flo, metoxy, oxo, -
C(=0)0Ci-Caalkyl va Ci-Caalkyl tiy ¥ dugc thé bing mt hoge nhiéu flo va/hodc —
OH,;

hoic mudi duge dung hodc solvat ciia nd.
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Theo phuong 4n khac, sang ché dé cip dén hop chét c6 cong thirc (I-A) nhu
dugc xac dinh trong ban md ta nay, hodc chét déng phén lap thé hodc dang tautome

cla nd, trong do:

\N

1a hoac R6 ; trong do
R* 13 hydro, -C1-Csalkyl hodc Cs-Caxycloalkyl; cu thé 13 metyl;
RS 12 hydro hodc halogen; cu thé 1a flo;

va trong d6 RS dugc chon tir hydro, metyl, -CN va halogen; cu thé 13, hydro
hodc metyl; cu thé 13, hydro hodc flo, cu thé 1 hydro;
va tht ca cac gid tri bién dbi khac 1a nhu duoc x4c dinh trong cong thie (I-A);
hodc mudi duoc dung hodc solvat ctia nd.
Séng ché con d& cap cu thé dén hop chat c6 cong thirc (A)
Ra
AN O o } - 4, RP
1 ©C L BN
R'-N_ ~" N . 47 Re
N LA H RY A
O O el . ( )

hodc chit ddng phan lap thé hodc dang tautome cta no, trong do:

LA
1a aryl don vong c6 5 hodc 6 canh tiy y chira mot hodc hai nguyén

tir khac loai, aryl nay tuy y dugc thé bang mot hodc nhiéu metyl, -CN hodc halogen;

“1a aryl c¢6 6 canh tly y chira mgt nguyén tir nito;
X 13 -CR? R3-;

Y 1a C1.Cralkandiyl hodc Co-Cralkendiyl, mdi gbe nay tiy y dugc thé bang mot
hodc nhiéu Ci-Csalkyl hodc -OH;

Z 1a nguyén tr khac loai, t5t hon 1a oxy, hodc lién két don;

-10-
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R?, R, R° va R4 doc 1ap duge chon tir nhém bao gbm hydro, halogen, -CHF>, -
CF2-metyl, -CH2F, -CF3, -OCF3, -CN, C3-Caxycloalkyl va -Ci-Caalkyl;

R! 14 hydro hoic Ci-Cealkyl, C1-Cealkyl nay tuy y dugc thé bang mét hoic
nhiéu phan tir thé, mdi phan tir thé nay doc 1ap duoc chon tir nhém bao gdm -OH, flo,
oxo0, va Ci-Caalkyl tity ¥ duoc thé bing mét hoge nhiu flo va/hogc -OH;

R? duoc chon tir nhém bao gdm hydro, C1-Csalkyl, Ci-Csalkyl-R", vong no ¢4
tir 3 dén 7 canh tiy y chita mét hodc nhiéu nguyén tir khac loai, mbi nguyén tir khéc
loai nay doc 1ap dugc chon tir nhém bao gdm O, S va N, va aryl don vong tiry y chira
mdt hodic hai nguyén tir khac loai, Ci-Cealkyl, Ci-Csalkyl-R7, vong no co tir 3 dén 7
canh hoiic aryl don vong ny tly y dugc thé bang mot hodic nhiéu R;

R? 12 hydro;

hodc R? va R3 cling v6i nguyén tir cacbon ma ching gin vio tao ra vong no cé
tir 3 dén 7 canh tuy y chra mét hodc nhidu nguyén tir khac loai, mdi nguyén tir khic
loai nay doc 14p dugc chon tir nhém bao gém O, S va N, vong no co tu 3 dén 7 canh
nay tily y duoc thé bang mét hoge nhiéu R¥;

R’ 1 aryl don vong tlty y chira mdt hodc hai nguyén tir khac loai;

mdi R® doc lap duge chon tir nhéom bao gdm -OH, flo, metoxy, oxo, -
C(=0)0C;-Caalkyl va Ci-Caalkyl tiy y duoc thé bing mot hode nhiéu flo va/hodc —
OH;

hodc mudi duge dung hodc solvat ctia nd.

Sang ché con dé cap dén duge phdm chira hop chét c6 cong thitc (A), va chét
mang dugc dung.

Séang ché ciing d& cap dén hop chit c6 cong thitc (A) dé sir dung lam thubc, tt
hon lédé st dung trong ngan nglra hodc didu tri su 14y nhiém HBV & dong vat ¢ vi.

Theo khia canh khéc, sang ché dé cap dén hdn hop cua hop chét c6 cong thirc
(A), va chét trc ché HBV khac.

B4t cir khi ndo duge sit dung sau ddy trong ban mo ta nay, thuét ngit “hop chét

¢6 cong thire (I-A)” hodc “hop chét c6 cong thirc (A)”,
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Ra
Y. 4. pb
N, 0 l,l o R
/' C . By
RN ASNOSNT TR
/ \\O A ,: H Rd (A)

hodic “hop chit theo sang ché” hoic thuét ngit twong tu duge dy dinh bao gdm
tht c4 cac hop chit c6 cong thitc chung (I-A), (A), (A*¥), (B), hogc (C), mudi, cac dang

ddng phan 1ap thé va hdn hop raxemic hosc nhém phu bét ky ciia no.

Sang ché d& cap cu thé dén hop chit c6 cong thuc (A)

Ra
Y e b
X/’\\Z O v })(R
/ C A B\&'
RN N7 TR
LA R R ®

hodc chit ddng phén 14p thé hoic dang tautome cua nd, trong do:

LA
' 13 aryl don vong c6 5 hodc 6 canh tuy ¥ chira mot hogc hai nguyén

tir khac loai, aryl nay tuy y dugc thé b%mg mot hoac nhiéu metyl, -CN hodc halogen;

i By |
...~ la aryl ¢6 6 canh tiy y chira mét nguyén t nito;

X 1a —CR2R3-;

Y 1a C1.Cralkandiyl hogc Cs.Cralkendiyl, mi géc nay tiy ¥ duge thé bing mot
hozc nhiéu Ci-Csalkyl hodc -OH;

7 1a nguyén tir khac loai, t6t hon 1a oxy, hodc lién két don;

R2, RP, R va RY doc 14p duoc chon tir nhém bao gdm hydro, halogen, -CHF?, -
CF2-metyl, -CHaF, -CF3, -OCF3, -CN, C3-Caxycloalkyl va -C1-Caalkyl;
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R! 13 hydro hoic Ci-Csalkyl, C1-Cealkyl ndy tiy ¥ duge thé bang mt hodc
nhidu phan tir thé, m3i phan tir thé nay doc 1ap duge chon tir nhém bao gém -OH, flo,
oxo, va Ci1-Caalkyl tuy y dugce thé bang mot hoic nhiéu flo va/hodc -OH;

R? duoc chon tir nhém bao gdm hydro, Ci-Cealkyl, Ci-Csalkyl-R’, vong no c6
tr 3 dén 7 canh tlly y chita mt hodc nhidu nguyén tir khac loai, mdi nguyén tir khac
loai nay doc 14p dugc chon tir nhom bao gém 0, S va N, va aryl don vong tiy y chira
mdt hodc hai nguyén tir khac loai, Ci-Cealkyl, C1-Csalkyl-R7, vong no co tir 3 dén 7
canh ho#c aryl don vong nay tuy y dugc thé bing mot hodc nhiéu RE;

R? 14 hydro;

hodc R2 va R3 cling v6i nguyén tir cacbon ma chiing gén vao tao ra vong no cé
tir 3 dén 7 canh tuy y chira mét hodc nhidu nguyén tir khac loai, mdi nguyén tir khac
loai ndy ddc 14p duge chon tir nhém bao gém O, S va N, vong no cd tu 3 dén 7 canh
nay tly ¥ dugc thé bing mot hodc nhiéu R¥;

R’ 13 aryl don vong tity y chira mdt hogc hai nguyén tir khac loai;

mdi R® doc 1ap dugc chon tir nhém bao gém -OH, flo, metoxy, oxo, -
C(=0)OC)-Caalkyl va Ci-Caalkyl tiry ¥ duoc thé bing mét hodc nhiéu flo va/hoge —
OH;

hodc mudi duge dung hodc solvat cia no.

Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thic (A):

Ra
X/Y\Z @) I,'I'“/\/Rb
.1 BU
R1_N/ NN/\"'/ RC
\S , “ H d
NN R (A)

ho#c chat déng phan 13p thé hoic dang tautome ctia no, trong do:

A
1 aryl don vong ¢6 5 hodc 6 canh tity y chita mét hodc hai nguyén

tir khac loai, aryl nay tuy y dugc thé bang mot hodc nhiéu metyl, -CN hozc halogen;
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i B
.. laaryl c6 6 canh tuy y chita m{t nguyén tir nito;

X 1a —-CR? R3-;

Y 1a C1.Cralkandiyl hosic Ca.Cralkendiyl, mdi géc nay tiy ¥ dugc thé bang mot
hozic nhiéu Ci1-Caalkyl;

Z 1a nguyén tr khéc loai, t5t hon 1a oxy, hozc lién két don;

R?, R, R® va RY doc 1ap duge chon tir nhém bao gdm hydro, halogen, -CHF>, -
CF>-metyl, -CH2F, -CF3, -OCF3, -CN, C3-Caxycloalkyl va -C1-Caalkyl;

R! 13 hydro hoic Ci-Cealkyl, Ci-Csalkyl nay tily y dugc thé bing mdt hogc
nhidu phin tir thé, m3i phan tir thé nay doc 1ap dugc chon tir nhém bao gém -OH, flo,
oxo, va C1-Csalkyl tuy y dugc thé béng mdt hodc nhiéu flo va/hoic -OH;

R2 duoc chon tir nhém bao gdm hydro, Ci-Cealkyl, C1-Csalkyl-R” va aryl don
vong tly y chita mdt hodc hai nguyén tir khac loai, C1-Cealkyl, C1-Csalkyl-R7 hodc
aryl don vong nay tuy y dugc thé bang mot hoic nhiéu RS;

R3 12 hydro;

hodc R? va R? cling véi nguyén tir cacbon ma ching gin vio tao ra vong no ¢
tir 3 dén 7 canh tiy ¥ chita mét hodc nhiéu nguyén tir khac loai, mdi nguyén tir khéc
loai nay doc 1ap dugc chon tir nhém bao gém O, SvaN, vong no co tir 3 dén 7‘canh
nay tity ¥ dugc thé bing mét hoge nhiéu flo va/hodc —OH, hoge Ci-Caalkyl tily ¥ duge
thé bﬁng mot hodc nhiéu flo va/hoic -OH;

R7 13 aryl don vong tly y chita m6t hogc hai nguyén tfr.khéc loai;

mdi R® doc 14p duoc chon tir nhom bao gém -OH, flo, metoxy, oxo, va
C1-Caalkyl tuy y dugce thé bing mot hoic nhiéu flo va/hodc —OH;

hodc mudi duoc dung hogc solvat ctia né.

Theo mot phuong an, sang ché dé cap dén hop chét ¢6 cong thic (B):

-14-



28388

Ra
rd

Rb

Y.
X~ Nz O }/
RI-N_ © P
\//S\\ \ S N 1d a B
RG \R4

hodc cong thie (C)

Ra
X - RO

0 RN
rR-N_ © 3 N
Ng ~ N~ R
o~ \ H Rd (©)
0] // R5
R

AN

6
trong d6 R?, RP, R va R¢ doc 14p dugc chon tir nhém bao gdm hydro, halogen, -
CHF3, -CF2-metyl, -CH2F, -CF3, -OCF3, -CN, Cs3-Caxycloalkyl va -Ci-Caalkyl;

R! 13 hydro hodc Ci-Csalkyl, Ci-Cealkyl nay tuy y duogc thé bang mot hodc
nhiéu phén tir thé, mdi phén tir thé ndy dc 14p dwoc chon tir nhém bao gbm -OH, flo,
oxo, va C1-Casalkyl tuy y duge thé bang mdt hoic nhiéu flo va/hoic -OH;

R2 duge chon tir nhém bao gdm hydro, C1-Csalkyl, Ci-Calkyl-R” va aryl don
vong tly y chita mdt hodc hai nguyén tir khac loai, Ci-Cealkyl, Ci-Csalkyl-R” hodc
aryl don vong nay tuy y duge thé bang mot hodc nhiéu R&;

R? 14 hydro;

hodc R? va R3 cling véi nguyén tir cacbon ma ching gén vao tao ra vong no cd
tir 3 &n 7 canh tuy y chita mot hodc nhidu nguyén tit khéc loai, mdi nguyén tir khac
loai nay ddc 1ap duge chon tir nhém bao gém 0, S va N, vong no c6 tir 3 dén 7 canh
ndy tdy ¥ duge thé bing mdt hodc nhidu flo va/hosic ~OH, hoge Ci-Csalkyl thy y duoc
thé bing mot hodc nhiéu flo va/hogc -OH; |

R* 12 hydro, -Ci-Csalkyl hodc C3-Caxycloalkyl, t5t hon 14 metyl;
R’ 12 hydro hodc halogen, tét hon 12 flo;
RS dugce chon tir hydro, metyl, -CN va halogen;

R’ 1a aryl don vong tity y chira mét hodc hai nguyén tir khac loai;
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va mdi R® doc 14p duoc chon tir nhém bao gém -OH, flo, metoxy, oxo, va
C1-Caalkyl tity ¥ dugc thé bing mét hogic nhiéu flo va/hodc —~OH;

hodc mubdi duge dung hodc solvat cua né.

Theo phuong an bd sung, sang ché dé cap dén hop chét c6 cong thie (I-A), (A),
(A*%), (B) hoic (C) nhu duge mé ta ¢ day, trong do R! 13 hydro hodc C1-Cealkyl tly y
duoc thé bing mot hodc nhidu phan tir thé, cu thé 13 1-3 phén tir thé, mdi phan tir thé
nay doc 14p duge chon tir nhém bao gém -OH, va flo.

Phuong 4n bd sung theo sang ché @ cap dén hop chét c6 cong thirc (I-A) 6, cu

thd 13, cong thirc (I-AA1) hogc cong thuc (I-AA2):

(I-AA1), hodc (I-AA2),

trong do:

vong B 1a phenyl hodc 4-pyridyl;

trong d6 trong cong thitc (I-AA2) 12 lién két don hodc lién két doi;

R2 duoc chon tir nhém bao gdm hydro, Ci-Cealkyl, Ci-Csalkyl-R’, vong no ¢6
tit 3 dén 7 canh tlly ¥ chita mot hodc nhiéu nguyén tir khéc loai, mdi nguyén tir khdc
loai ndy doc 14p dugc chon tir nhém bao gém 0, S va N, va aryl don vong tuy y chira
mdt hodc hai nguyén tir khac loai, C1-Cealkyl, C1-Csalkyl-R’, vong no c6 tir 3 dén 7
canh hoic aryl don vong nay tuy y duoc thé biang mot hozic nhiéu R®,; |

R3 1a hydro hodc Ci-Cealkyl, cu thé 1 hydro hogic metyl;

R* 14 C1-Csalkyl, cu thé 1a metyl;

RS 13 hydro hodic metyl;

R’ duoc chon tr nhém bao gdm aryl don vong tuy y chira mot hodc hai nguyén

tir khic loai; vong no c6 tir 3 dén 7 canh tiy y chira mét hodc nhiéu nguyén ti khac
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loai, mdi nguyén tir khic loai nay doc 1ap dugc chon tir nhém bao gbm O, S va N;

hoiic -NRR!?;
trong d6 m&i nhom R® va R'® doc 1ap duge chon tir hydro va Ci-Csalkyl;

mdi R® d6c 1ap duoc chon tir nhém bao gém -OH, flo, metoxy, 0Xo0, -
C(=0)0C1-Caalkyl va Ci-Caalkyl tiry y duge thé bing mot hoge nhiéu phan tir thé, mdi
phﬁn tir thé nay doc 1ap duoc chon tir flo va/hodc —OH;

R? duoc chon tir hydro va halogen, cu thé 13 hydro;

R® véng mat khi vong B 1a pyridyl hodc la hydro hodc halogen, cu thé 1a
halogen, khi vong B 1a phenyl;

R® duge chon tr halogen, CHz, CHF2, CF3, va -CN;
RY duge chon tir hydro va halogen, cu thé 1a hydro;
hodc mudi duge dung hoic solvat cta nd.

Phuong an khéac theo sang ché dé cap dén hop chit c¢6 cong thirc (I-A) ¢, cu
thé 13, cong thirc (I-A1) hodc cong thic (I-A2):

Ré}}ﬂ\ R
b
R
A G
\
(0] N Rd
6 ot
R
(I-A1), hodc (I-A2),
trong do:

vong B la pheny! hodc 4-pyridyl; |

trong d6 trong cdng thitc (I-A2) 1a lién két don hofc lién két doi;

R? duoc chon tir nhém bao gdm hydro, Ci-Cealkyl, C1-Csalkyl-R’, vong no ¢6
tir 3 dén 7 canh tuy y chita mot hodc nhiéu nguyén tir khac loai, mdi nguyén tir khac
loai nay ddc 1ap duge chon tir nhém bao gdm 0, S va N, va aryl don vong ty y chira
mdt hodc hai nguyén tit khéac loai, C1-Cealkyl, C1-Csalkyl-R’, vong no c6 tir 3 dén 7
canh hoic aryl don vong nay tuy y dugc thé bing mot hodc nhiéu R¥;
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R* 1a C1-Csalkyl, cu thé 1a metyl;
R¢ 13 hydro hodc metyl;

R’ duge chon tir nhém bao gdm aryl don vong tiy y chira mot hodc hai nguyén
tir khac loai; vong no c6 tir 3 &n 7 canh tiy y chitra mot hodc nhiéu nguyén tlt khéc
loai, mdi nguyén tir khac loai nay doc 1ap duoc chon tir nhém bao gém O, S vaN;

hodc -NR°R'%;
trong d6 mdi nhém R® va R1® doc 1ap dwoc chon tir hydro va Ci-Csalkyl;

mdi R® ddc 1ap duge chon tir nhom bao gc‘A)m -OH, flo, metoxy, oxo, -
C(=0)0C;i-Caalkyl va C1-Caalkyl tily y duoc thé bang mot hozc nhiéu phan tir thé, mbi
phén tir thé nay doc lap duge chon tir flo va/hodc —OH;

R? duoc chon tir hydro va halogen, cu thé 13 hydro;

R® ving mit khi vong B 1a pyridyl hodc 13 hydro hodc halogen, cu thé 1a
halogen, khi vong B 13 phenyl;

R° duoc chon tir halogen, CHs, CHF, CF3, va -CN;
‘RY duge chon tir hydro va halogen, cu thé 1a hydro;
hodc mudi duoc dung ho#c solvat cta nd.

Theo phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thire (I-A) co, cu
thd 13, cong thirc (I-A1) hoic cong thirc (I-A2°):

S
\ N
(0] \ N\ . H Rd
R® R
(I-A1’), hodc (I-A2%),
trong do:

vong B 1a phenyl hogc 4-pyridyl;

trong d6 trong cong thire (I-A2) 14 lién két don hodc lién két doi;
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R2 duogc chon tir nhém bao gdm Ci-Csalkyl, Ci-Csalkyl-R7, vong no c6 tir 3 dén
7 canh tuy y chira mgt hodc nhidu nguyén tir khac loai, mdi nguyén tir khac loai nay
doc lap dugc chon tir nhom bao gdm O, S va N, va aryl don vong tuy y chita mdt hogc
hai nguyén tir khac loai, C1-Cealkyl, C1-Csalkyl-R7, vong no c6 tir 3 dén 7 canh hogc
aryl don vong ndy tiy ¥ dugc thé bing mét hoge nhidu R;

R* 14 C1-Caalkyl, cu thé 1a metyl;

R® 13 hydro hodc metyl;

R7 dugc chon tir nhém bao gém aryl don vong ty y chita mdt hodc hai nguyén
tir khac loai; vong no c6 tir 3 dén 7 canh tity y chira mét hoic nhidu nguyén tir khac
loai, m&i nguyén tir khac loai ndy doc 1ap dugc chon tir nhém bao g6m 0, SvaN;
hoic -NR°R!0;

trong d6 mdi nhém R® va R1® ddc 1ap duge chon tir hydro va Ci-Csalkyl;

mdi R® doc 1ap duoc chon tir nhém bao gém -OH, flo, metoxy, oxo, -
C(=0)OC;i-Caalkyl va C1-Caalkyl tily ¥ duoc thé bing mot hoge nhidu phén tir thé, mbi
phén tt thé ndy doc 1ap dugce chon tir flo va/hodc —OH;

R? duoc chon tir hydro va halogen, cu thé 1a hydro;

R® ving mit khi vong B 1a pyridyl hodc la hydro hodc halogen, cu thé 1a
halogen, khi vong B la phenyl;

R® duoc chon tir halogen, CH3, CHF2, CF3, va -CN;

R¢ duoc chon tir hydro va halogen, cu thé 1& hydro; -

hodc mudi duoc dung hodc solvat cia nd.

Theo phuong an khéc, sang ché dé cap dén hop chét c6 cong thic (I-A) ¢, cu
thé 13, cong thirc (I-A1°) hodc cong thirc (I-A2’), nhu duge xac dinh trong ban md ta
ndy trong d6 R? 1a C1-Cealkyl tiry y dugc thé bing 1-4 phin tir thé, mdi phén tir thé nay
doc 14p dugce chon tir nhém bao gém —OH, flo, va metoxy, cu thé 14 —OH va flo; vong
B 1a phenyl; R? dugc chon tlr hydro va halogen;

RP 13 hydro hodc halogen, cu thé 1a halogen; va R¢ dugc chon tir halogen, CHs,
CHF,, CF3, va —~CN; va cac gia tri bién dbi con lai 1a nhur dugce xéc dinh trong ban md

ta nay.
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Phuong 4n khac theo sang ché d& cap dén cac hop chét c6 cong thic (I-A), cdng
thaec (I-AA1), cong thie (I-AA2), cdng thie (I-Al), cong thuc (I-A2), cong thirc
(I-A1°), cong thic (I-A2’), cong thirc (A), cong thic (B), hodc cong thitc (C) hodc
nhém phu bét ky ctia n6 nhu dugc dé cap trong phuong 4n bét ky trong sO céac phuong

4n khac trong d6 mdt hodc nhiéu gidi han sau dugc dp dung:

(a) Vong C gdm tir 6 dén 8 nguyén t, tt hon 1a 7 nguyén tir

(b) Y la C1-C7alkandiyl hodc C2-C7alkendiyl mach théng, mdi gbc nay tuy
¥ duoc thé bing 1-3 phan tir thé, m&i phan tir thé nay doc 1ap duoc chon tir nhém bao
gdm flo va —OH.

(¢) Y la C1-C7alkandiyl hodc C2-C7alkendiyl mach théng, mdi gbc nay tiy
v duoc thé bing ~OH.

(d R2 1a Cl-Céalkyl tiy § dugc thé bing mot hogc nhidu phin tir thé flo
va/hodc —OH, m&i phan tir thé nay doc 1ap dugc chon. Tét hon 13, R2 la C1-Céalkyl
mach nhanh duoc thé bang mot hoic nhiéu phﬁn ttr thé flo.

() R21a Ci-Cealkyl tity ¥ dugc thé bing mét hoge nhidu phin tir thé ~OH.
Cu thé 13, R? 14 Crsalkyl dugc thé bing mot —OH. .

() R21aCi-Caalkyl tily ¥ dugc thé bing mdt hodc nhidu phén tir thé flo.

(2 R?1aCs-Cealkyl thy ¥ duge thé bing mot hodc nhiéu phan tir thé flo.

(h)  R31a Ci-Caalkyl, cu thé 1a metyl.

()  R31a Ci-Caalkyl, cu thé 1a metyl; va R? dugc chon tit nhém bao gbm Ci-
Csalkyl, va aryl don vong tiy ¥ chira mdt hogc hai nguyén tu khac loai, Ci-Cealkyl
hoic aryl don vong nay tiy y duge thé bing mot hogc nhiéu RS, trong d6 R? 1a nhu
duoc xé4c dinh trong ban mo ta ndy. " ' '

(G)  R*1aCi-Csalkyl, t6t hon la metyl.

(k)  RPla hydro hozc flo.

()  RYvaReddc lap duge chon tir hydro, flo va -CN.

(m) R®va Redoc lap duge chon tir hydro hodc flo.

(n)  RPvaRedoc lap duoc chon tir flo va —-CN.

(0)  R®va/hoic R 1a hydro

(p)  R?vaR%ca hai la hydro.

(@) RPva/hodc R°1a flo.
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()  R!l1a hydro hodc Ci-Csalkyl tily y dugc thé bing mdt hogc nhiéu phan tir
thé, cu thé 14 1-4 phin tir thé, m3i phin tir thé nay doc 1ap duoc chon tir nhém bao gdm
—OH va flo.

(s) R!l1ahydro.

-
’ .

-

t) ‘..o 1a phenyl.
{8} o o

(u) ... 13 phenyl dugc thé bang mot hogc nhiéu phan tir the halogen.
~{ B} . , ,

V) ... 12 phenyl dugc thé bang it nhat mdt halogen, tot hon nita la it

nhit mot flo, thdm chi t6t hon nita 1a 2 flo.

(w)  R71avong no c6 tir 3 &n 7 canh, cu thé 1a xyclopropyl.

(x)  RZdugc chon tir nhém bao gdm metyl, etyl, isopropyl, , CF3, CHF,
\< OH \4 OH ‘\(
CR.CHs, ~ T, CHOH, A ,oon, A : ) ,
'."J\CF3 _,MCFa ‘_:‘Lo/ ) ’/\<O/ ,"YOH
, , CH20CHs;, , va , ,
NN F3C” NH
,va
(y)  R?dugc chon tir nhém bao gbm metyl, etyl, isopropyl, , CF3,
\< OH \< OH ‘\( l
CECHs, ~ ©, CH:OH, AN .o, A , , ,
S A G V4
CF3 <" CFy o/ e 0/
, , , va :

-21-



28388

-

/“
J\MBl

1

(2) RSN phenyl, va mdi nhém R?, R®, R® va R¢ddc 14p duoc chon tir
nhom bao gbm hydro, halogen, -CHF>, -CF2-metyl,
-CF3, -OCF3, -CN, C3-Csxycloalkyl va -C1-Caalkyl.

-

i B}
(aa) .. 1a phenyl, va R?® dugc chon tlr hydro va halogen; R’ 13 hydro
hoac halogen, cu thé 1a halogen; R® duogc chon tir halogen, CHs, CHF2, CF3, va -CN;

va R¢ duge chon tir hydro va halogen, cu thé 13 hydro.
ol 8

(bb) .. 1a phenyl, va R? dugc chon tir hydro va halogen; R® 1 hydro

hoac halogen, cu thé 1a halogen; R® dugc chon tir halogen, CHs, CF3, va -CN; va R

duoc chon tlr hydro va halogen, cu thé 14 hydro.

Céc td hop khac cta bt ky trong s& cdc phuong 4n theo sang ché ciing dugc dy
dinh ndm trong pham vi clia séng ché.

Theo phuong 4n bd sung, sang ché dé cap dén hop chit c6 cong thic (I-A) nhu
duogc xac dinh trong ban mo ta nay, hodc chét d?)ng phén lap thé hodc dang tautome

ctia nd, trong do:

VA
' 13 aryl don vong c6 5 hodc 6 canh hodc heteroaryl dugc chon tur

nhém bao gdm pyrolyl, thiophenyl, pyrazolyl, phenyl, va pyridyl, mdi gbc nay tuy y
duoc thé bing mot hodic hai phan tir thé, mdi phan tir thé nay doc ldp dwge chon tir
nhém bao gdm Ci-Csalkyl, cu thé 1a metyl, C3-Caxycloalkyl, -CN va halogen;

o~ B}

... 1a phenyl hodc pyridyl;

X 1a —-CR?R*~;

Y 1a C1.Cralkandiyl hodc Cs.Cralkendiyl mach thing, m&i gdc nay tuy y dugc
thé bing mdt, hai hodc ba phin tir thé, m&i phan tir thé nay doc 1dp dugce chon tir nhém
bao gdm flo va -OH;

Z 13 oxy, hoic lién két don;
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mdi nhém R?, RY, R® va RYdoc 1ap duge chon tir nhém bao gdm hydro, halogen,
-CHF», -CF2-metyl, -CH2F, -CF3, -OCFs3, -CN, C3-Caxycloalkyl va -Ci-Caalkyl;

R! 1a hydro hodc Ci-Cealkyl tuy y duoc thé bang mot, hai, ba hoic bbn phan tir
thé, m3i phan tir thé nay doc 1ap dugc chon tir nhém bao gdém —OH va flo;

R2 duge chon tir nhém bao gdm hydro; Ci-Cealkyl tiy ¥ duge thé bang 1-4
phin tir thé, m3i phdn tir thé nay doc lap duoc chon tir nhém bao gdm —OH, flo,
metoxy, oxo, va -C(=0)OCi-Csalkyl; Ci-Csalkyl-R”; C>-Csalkynyl; vong no c6 tir 3
dén 7 canh tiy y chita mot hodic hai nguyén tir khac loai, mdi nguyén tir khac loai nay
doc 1ap duogc chon tir nhdm bao gém 0, S va N; va aryl don vong tuy y chita mot hodc
hai nguyén tir khac loai; trong d6 mdi C1-Csalkyl-R’, vong no c6 tir 3 dén 7 canh hoic
aryl don vong tity ¥ duoc thé bang mét hode nhiéu phén tir thé RE;

R 1a hydro hodc Ciealkyl ty y dugc thé bing -OH; cu thé 13, hydro hodc
metyl;

hoic R? va R3 cung v6i nguyén tir cacbon ma chung gén vao tao ra vong no ¢6
tir 3 dén 7 canh tlly y chita mdt hodc nhidu nguyén tir khac loai, mdi nguyén tir khac
loai ndy doc 14p duge chon tir nhém bao gdm O, S va N, va tlly y dugc thé bang mot
hodic nhidu phin tir thé, m3i phén tir thé nay doc 14p duge chon tir nhém bao gom -OH,
flo, metoxy, oxo, benzyl, va Ci-Caalkyl;

R7 13 aryl don vong tity y chita mdt hodc hai nguyén tir khac loai, va tuy y dugc
thé bing mdt hodc hai phn tir thé, m8i phan tir thé nay doc 1ap duoc chon tir nhém
bao gdm halo va Cisalkyl; vong no c6 tir 3 dén 7 canh tiy y chira mét hodc nhiéu
nguyén tir khac loai, mdi nguyén tir khéc loai nay doc 1ap duoc chon tir nhom bao gém

0, S va N; hoic —-NR°R!%;

trong d6 mdi nhém R® va R1® doc 1ap duoc chon tir hydro va Ci-Csalkyl tuy y
duoc thé bang mot hodc nhiéu phén ttr thé flo;

mdi R® doc 1ap dugc chon tir nhém bao gém -OH, flo, metoxy, oxo, -
C(=0)0C;1-Caalkyl, Ci-CsalkyloxyCi-Caalkyloxy, va Ci-Csalkyl tuy y duoc thé bang
mot hodc nhiéu phﬁn tt thé, mdi phﬁn tt thé ndy doc 1ap duoc chon tir flo va/hodc —

OH;

hozic mudi duge dung hodc solvat clia no.
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Theo phuong 4n b sung, séng ché @& cap dén hop chét ¢6 cong thue (I-A) nhu
duoc x4c dinh trong ban mo ta nay, hodc chit ddng phan 14ap thé ho#ic dang tautome

cuia no, trong do:

DA
12 heteroaryl don vong cé 5 canh dugc chon tir nhom bao gdm

pyrolyl, thiophenyl va pyrazolyl, mdi nhém tly ¥ dugc thé bang mot hogc hai phan tir
thé, m3i phin tir thé nay doc 1ap duge chon tir nhém bao gdm Ci-Csalkyl, cu thé 1a
metyl;

\/\.N':’B‘.

N 18 phenyl hodc pyridyl;

X 1a -CR?R3~;

Y l1a C1.Cralkandiyl hodc C».Cralkendiyl mach théng, mi géc nay tiry ¥ duoc
th& bing mot hodc hai phin tir thé, m&i phan tir thé nay doc 1p duge chon tir nhém
bao gdm flo va -OH;

Z 1a oxy, hodc lién Kkét don;

M3i nhém R?, RP, R® va RY doc lap dwge chon tir nhém bao gdm hydro,
halogen, -CHF2, -CFr-metyl, -CHF, -CFj3, -OCF;, -CN, C3-Csxycloalkyl
va-Ci1-Casalkyl;

R! 13 hydro hoic Ci-Csalkyl tiry ¥ dugc thé bing mét, hai hodc ba phan ti thé,
mdi phén tir thé ndy doc 1ap dugc chon tir nhém bao gém —OH va flo; cu thé hon 13,
hydro;

R? dugc chon tir nhém bao gdm hydro; Ci-Csalkyl tiy y duoc thé béng mot,
hai, ba hogic bdn phan tir thé, m3i phan tir thé nay doc 14p dugc chon tir nhém bao gdm
—OH, flo, va metoxy; C1-C3alky1-R7‘; C2-Csalkynyl; vong no c6 tir 3 dén 7 canh tiy ¥
chtra mot hodc hai nguyén tir khac loai, mdi nguyén tt khac loai nay doc 1dp duge
chon tir nhém bao gdbm O, S va N dugc chon tir nhém bao gbdbm xyclopropyl,
tetrahydropyranyl va piperidinyl; va aryl don vong tuy y chtta mot hodc hai nguyén tur
khac loai dugc chon tir nhém bao gbm phenyl, pyridyl, pyrimidinyl, pyrazinyl,
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pyrazolyl, imidazolyl, va oxazolyl; trong d6 mdi C1-Csalkyl-R7, vong no c6 tir 3 dén 7
canh ho#c aryl don vong nay tuy y dugc thé bing mot hogc nhidu phén tir thé R;

R® 12 hydro hodc Crsalkyl tiy ¥ dwoc thé bing -OH; cu thé 13, hydro hoac
metyl;

hodic R? va R® ciing v6i nguyén tir cachon ma ching gén vao tao ra vong
xyclopropyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrolidinyl hodc
piperidinyl, mdi vong nay tuy y duoc thé bang benzyl;

R’ duoc chon tir nhém bao gém phenyl, pyridyl, pyrazolyl, imidazolyl, va
oxazolyl, mdi nhém tiy y dugc thé bang mdt hodc hai phdn tir thé, mdi phan tir thé niy

doc 1ap dugce chon tir nhém bao gbm halo va Cialkyl; xyclopropyl; va -NR°R;

trong d6 mdi nhém R® va R'® doc 18p dugce chon tir hydro va Ci-Csalkyl tuy y
duoc thé bang mot hodc nhiéu phén tir thé flo;

mdi R® doc lap duge chon tr nhém bao gém -OH, flo, metoxy, oXo, -
C(=0)0C;-Caalkyl, Ci-CsalkyloxyCi-Caalkyloxy, va Ci-Caalkyl thy y duoc thé bang
mdt hodc nhiu phdn tir thé, mdi phan tir thé nay doc 1ap duoc chon tir flo va/hoge —
OH,;

hoéc mudi dugc dung hoc solvat ctia nd.

Theo phuong 4n khéc, sang ché @& cap dén hop chét c6 cong thire (I-A), (A)

hodc (A¥*), nhu duge xac dinh trong ban md ta nay, trong do:

LA .
duoc chon tir nhém bao gbm pyrolyl, thienyl va pyrazolyl, mdi goc

nay tily ¥ duoc thé bing mot hodc hai phan tir thé, m4i phan tir thé nay doc lap duge
chon tir nhém bao gdm Ci-Csalkyl, cu thé 1a metyl, -CN va halo.

Theo phuong an bd sung, sang ché d cap dén hop chét theo sang ché, nhu
duoc xac dinh trong ban mé ta nay, trong do:

R? dugc chon tr nhém bao gbm hydro, Ci-Cealkyl tiy y dugc thé bang 1-4
phan tir thé, mdi phan tir thé nay doc 1ap dugc chon tir nhém bao gbm —OH, flo va

metoxy; Ci-Csalkyl-R7 tuy y duoge thé bing —OH; heteroxyclyl dugc chon tur
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piperidinyl va tetrahydropyranyl, mdi vong ndy tuly y dugc thé bang Ci-Caalkyl, ma c6
thd tuy y duoc thé bang 1-3 phan tir thé flo; va aryl hogc heteroaryl dugc chon tir nhém
bao gdbm phenyl, pyridyl, pyrazinyl, pyrimidinyl, va oxazolyl, mdi vong ndy tuy y
duge thé bing metyl; trong d6 R7 dugc chon tir nhém bao gbm xyclopropyl, phenyl,
pyridyl, oxazolyl, pyrazolyl va imidazolyl, mdi vong nay tiy ¥y dugc thé bing 1-3 phin
tir thé, mdi phan tir thé nay doc 1ap dugc chon tir halo va metyl; va -NR°R", trong d6
mdi nhém R® va R!® ddc 1ap duge chon tir hydro, C1-Csalkyl va Ci-Csalkyl duge thé
bang 1-3 phin tir thé flo;

R3 1a hydro hodc Cisalkyl tuy y dugc thé bang -OH; cu thé 13, hydro hozc
metyl;

hosic R? va R3 cing v6i nguyén tir cacbon ma ching gin vao tao ra vong
xyclopropyl, oxetanyl, tetrahydrofuranyl hogc pyrolidinyl tuy y duoc thé bang benzyl,

cu thé 13 oxetanyl hoic tetrahydrofuranyl.

Theo phwong 4n bd sung, sing ché d& cap dén hop chét theo sing ché, nhu

duoc x4c dinh trong ban mo ta nay, trong do:

R? dugc chon tir nhém bao gdm Ci-Cealkyl tly ¥ dugc thé bing 1-4 phan tir thé,
mdi phén ttr thé nay doc 14p dugc chon tir nhém bao gém —OH va flo; C1-Csalkyl-R7;
tiy ¥ duoc thé bang ~OH;

piperidinyl hodc tetrahydropyranyl, mdi vong trong sb cac vong ndy c6 thé tuy
¥ duoc thé bing Ci-Csalkyl, ma c6 thé tuy y duge thé bing 1-3 phan tir thé flo;

phenyl, pyridyl, pyrazinyl, pyrimidinyl, oxazolyl, mdi vong trong s6 céc vong
nay tuy y duoc thé bang metyl;

trong d6 R7 dugc chon tir xyclopropyl, phenyl, pyridyl, oxazolyl, pyrazolyl va
imidazolyl, m&i vong trong sd céc vong tity ¥ duoc thé béng. 1-3 phan tir thé, mdi phan
tir thé nay doc 14p dugc chon tir halo va metyl; va -NR’R", trong d6 mdi nhém R? va
R0 d@oc 1ap dugc chon tir hydro va Ci-Csalkyl;

R313 hydro hodc Cialkyl; cu thé 13, hydro hodc metyl;

hoic R? va R® cling véi nguyén tir cacbon ma ching gan vao tao ra vong
xyclopropyl, oxetanyl hodc tetrahydrofuranyl, cu th® 1a oxetanyl hodc
tetrahydrofuranyl.
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Céc hop chét dugc wu tién theo sang ché 14 hop chét hodc chét ddng phan 1ap
thé hodc dang tautome ctia n6 c¢6 cong thirc nhu duge thé hién trong phan tdng hop céc

hop chét va hoat tinh ctia ching duoc thé hién trong bang 1.
Céc dinh nghia

Thuat ngit "aryl" nghia 1a vong thom mdt vong hodc nhiéu vong bao gdm
nguyén tir cacbon, va nguyén tit hydro. Néu duogc chi rd hon, vong thom nay c6 thé
bao gdm mdt hoic nhidu nguyén tir khac loai (do d6 ciing dugc d& cap dén nhu
heteroaryl), t5t hon 13, 1 dén 3 nguyén tit khéc loai, ddc 14p duge chon tir nito, oxy, va
Iwu huynh, 6t hon 14 nito. Nhu da biét & véi ngudi c6 hiéu biét trung binh vé linh vyc
k§ thuit ndy, cac vong heteroaryl ¢6 it ddc tinh thom hon so véi cac vong chi chtra
toan bd cacbon. Do dd, cho cac myc dich cta sang ché, nhém heteroaryl chi can c6 dic
tinh thom & mot mic dd nao d6. Cac vi du minh hoa v& nhém aryl 12 phenyl duge thé
tuy y. Céac vi du minh hoa v& nhém heteroaryl theo sang ché bao gbm pyrol, pyridin,
va imidazol dugc thé tiy v. Do d6, thuat ngit aryl don vong tlty y chira mdt hodc nhiéu
nguyén tir khéac loai, vi du mot hodc hai nguyén tir khac loai, dé& cap dén aryl ho#ic
nhém heteroaryl c¢6 5 hodc 6 canh nhu, nhung khong gi6i han 6, phenyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, pyrolyl, thienyl, pyrazolyl, imidazolyl va oxazolyl

chéng han.
Thuét ngit "Cixalkyl" va Ci-Cxalkyl c6 thé dugc str dung c6 thé thay cho nhau.

Thuét ngit "Ci-0alkyl", "Crealkyl", "Cisalkyl" dudi dang nhém hodc mot phin
ctia nhém chi gbc hydrocarbyl ¢ cdng thitc CoHanr1 trong d6 n la s6 ndm trong khoang
tir 1 dén 10, tir 1 dén 6, hogic tir 1 dén 3. Vi dy, trong trudng hop Cisalkyl dugc lién
hop véi gbe khéc nita, né chi cong thitc CaHan. Nhém Ciaalkyl bao gom tir 1 dén 3
nguyén tir cacbon, t6t hon nita 12 1 dén 2 nguyén ti cacbon. Cisalkyl bao gbm toan bo
cac nhom alkyl mach thing, hoc phan nhanh véi tir 1 dén 3 nguyén tir cacbon, va do

d6 bao gdbm metyl, etyl, n-propyl, va i-propyl chéng han.

Ci4alkyl du6i dang nhém hodc mot phén ctia nhém chi gbc hydrocacbon no
mach thing hoic mach nhénh c6 tir 1 dén 4 nguyén tt cacbon nhu nhém dugc xac

dinh d8i v6i Cisalkyl va butyl va cac nhom tuong tu.
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Crealkyl va Caealkyl duéi dang nhém hoic mdt phdn ctia nhém chi gbc
hydrocacbon no mach théng hodc mach nhéanh c6 tir 1 dén 6 nguyén tir cacbon, hodc tir
2 dn 6 nguyén tr cacbon nhu cac nhom dugc xac dinh d6i véi Ciaalkyl va pentyl,
hexyl, 2-metylbutyl va cdc nhom tuong tu.

Thuit ngit “Ci7alkandiyl” dudi dang nhém hodc mot phén cua nhém chi géc
hydrocacbon no mach thing hodc mach nhénh héa tri hai ¢6 tir 1 dén 7 nguyén tir
caébon nhu, vi dy, metandiyl, etandiyl, propandiyl, butandiyl, pentandiyl, hexandiyl va
heptandiyl.

* Thut ngit “Ca-7alkendiyl” dudi dang nhém hodc mot phin ctia nhém chi gbe
hydrocacbon hoéa tri hai mach thing hoic mach nhéanh c6 tir 2 dén 7 nguyén tir cacbon
va ¢6 it nhit mot lién két doi, tdt hon 13 mot lién két d6i, nhu etendiyl, propendiyl,

butendiyl, pentendiyl, hexendiyl va heptendiyl va cdc nhom tuong tur.

Thuat ngit “Cs-Csxycloalkyl” la thuit nglt chung dbi voi xyclopropyl va
xyclobutyl. '

Nhu duoc st dung & day, thudt ngit “vong no cé tur 3 dén 7 canh” nghia la
‘hydrocacbon V(‘Sng no (xycloalkyl) véi 3, 4, 5, 6 hodic 7 nguyén tir cacbon va 1a thudt

ngit chung dbi vé6i xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl. -

Vong no nay tuy y chira mot hodc nhidu nguyén tir khéc loai (cling duge coi la
heteroxyclyl), nhu it nhét mot nguyén tir cacbon dugc thay thé bing nguyén tﬂf khac
loai‘duqc chon tt N, O va S, cu thé 1a tr N va O. Cac vi du bao gém oxetanyl,
tetrahydro-2H-pyranyl, piperidinyl, tetrahydrofuranyl, morpholinyl, thiolan 1,1-dioxit
va pyrolidinyl. Téi hon 1a hydrocacbon vong no véi 3 hodc 4 nguyén tir cacbon va 1

nguyén tir oxy. Céc vi du bao gdm oxetanyl, va tetrahydrofuranyl.

Cén phai hiu ring cic chét ddng phan khéc nhau ctia cc di vong khac nhau c6
thé tdn tai trong cac dinh nghia nhu st dung trong su6t ban mé ta ndy. Vi dy, pyrolyl
c6 thé 13 1H-pyrolyl hodc 2H-pyrolyl.

Thu4t ngit halo va halogen la thuét ngit chung dbi véi flo, clo, bromo hodc iodo.

Tt hon néu halogen 14 bromo, flo va clo.
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Thuit ngir “nguyén tir khac loai” chi nguyén tir khac véi cacbon hodc hydro
trong cdu tric vong hodc khung chinh no nhu dwgc xéac dinh trong ban mo ta nay.

Nguyén tir khac loai dic trung bao gém N@H), O, S.

Thust ngit *R va *S dugc md ta trong cdng thirc cAu trtc bidu thi ring hdn hop
raxemic cia hop chit duge téch ra thanh 2 cht ddng phan déi anh. Chét dong phan
d6i anh rira giai thir nht dugc bidu thi bing *R va chit ddng phan dbi anh rira gii thit
hai dugc bidu thi bing *S. Ca *R va *S do d6 biu thi chit ddng phan ddi anh cu thé

da duogc tach riéng, nhung cu hinh riéng cta tim 14p thé khong duoc xéc 14p.

Ciing can phai luu y ring céc vi tri gbc trén gbc phan tir bét ky dugc st dung
trong cac dinh nghia c6 thé 1a bt ky vi tri nao trén céc gbc nay mién 1a né bn dinh vé
mit héa hoc. Vi dy, pyridyl bao gdm 2-pyridyl, 3-pyridyl va 4-pyridyl; pentyl bao gbm
1-pentyl, 2-pentyl va 3-pentyl.

E
P .

..Nv B
Thuét ngit Meeae” hoac vong B 1a aryl ¢6 6 canh tlly y chua mot nguyén tir
nito. Do do, vong B c6 thé duqc a cap dén nhu phenyl hogc pyridyl.

1a aryl don vong c6 5 hodc 6 canh tuy y chira m¢t hodc hai nguyén
tir khéc loai, aryl nay tuy y dugc thé bing mot hogc nhiéu phin tir thé, mdi phén tir thé
nay doc lap duoc chon tir nhém bao gébm C;-Csalkyl, cu thé 13 metyl, Cs-
Caxycloalkyl, -CN va halogen. Aryl hogc nhém heteroaryl don vong nay c6 5 hodc 6
canh, nhu dugc xic dinh trong ban md ta nay, bao gdm, nhung khong gidi han ¢,
phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrolyl, thienyl, pyrazolyl,
imidazolyl va oxazolyl. Ngoai ra, vong A ¢ thé dugc mo ta 1a mang phén tir thé tuy y
C1-Csalkyl, C3-Csxycloalkyl, -CN va halogen & cdc vi trf cu thé, nhu dugc xé4c dinh
trong ban md t& nay, bang cach dé cgp dén phén tir thé nhu R*, R’ va RS, khi 4p dung

duoc.

Céc dudng vé tix phan tir thé thanh hé vong biéu thi lién két c6 thé duoc ghn vao
bét ky nguyén tit vong phi hop.
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Céc vi tri duge chi ra trén vong B (vi du ortho, meta va/hodc para) dugce biéu
thi so vdi li€én két ndi aryl B voi cAu trc chinh. Mot vi du vé vi tri ctia meta R?, vi tri
dugc bidu thi so véi nito (*) nbi v6i cAu tric chinh nhu duge thé hién trong cong thirc
(A*).

Ra
Rb
RC
RN, S SNY
JHEAL R ()

Khi céc gi4 tri bién ddi bét ky (vi du halogen hodc Cialkyl) xuat hién nhiéu

hon mdt 14n trong cAu tao bit ky, mdi dinh nghia 1a doc 1ap.

Céch didn dat “mét hoc nhidu phdn tir thé” cu thé chi 1, 2, 3, 4, hodc nhiéu
phén tir thé, cu thd 14 1, 2, 3, hodc 4 phan tir thé, cu thé hon 14, 1, 2, hoge 3 phén tir thé.

Céc két hop ciia phén tir thé vi/holic cac gid tri bién dbi 1a c6 thé chi khi cac két
hop ndy tao ra cac hop chét én dinh vé mit héa hoc. "Hop chit on dinh" 1a d& chi hop
chét ma dit bin dé tn tai khi phan tach dén mot mitc do tinh khiét thich hop khoi hon

hop phan ting, va bao ché thanh tic nhén diéu tri.

Péi v6i viee sit dung dé didu tri, mudi ctia hop chét c6 cong thie (I-A), (A),
(B), (C), Ia cac mudi trong d6 ion dbi la duoe dung hodc c6 thé chip nhén vé mt sinh
ly. Tuy nhién, mudi ¢6 ion d6i khong duge dung ciing cd thé dugc str dung, vi du,
trong budc diéu ché hodc budc tinh ché hop chét dugc dung c6 cong thie (I-A), (A),
(B), (C). Toan bd mudi, dugc dung hodc khong duogc dung déu duge bao gém trong

pham vi ctia sang che.

Dang mubdi cong c6 kha ning dung nap sinh ly hodc duoc dung ma hop chat
theo sang ché c6 thé hinh thanh c6 thé duge diéu ché mot cach thich hop bang cach sir
dung axit thich hop, nhu, vi du, axit v6 co nhu axit hydrohalic, vi du axit clohydric
hodc axit bromhydric, axit sulfuric, axit hemisulphuric, axit nitric, axit phosphoric va
c4c axit twong tw; hodc axit hitu co nhu, vi du, axit axetic, axit aspartic, axit
dodexyl-sulphuric, axit heptanoic, axit hexanoic, axit nicotinic, axit propanoic, axit

hydroxyaxetic, axit lactic, axit pyruvic, axit oxalic, axit malonic, axit suxinic, axit
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maleic, axit fumaric, axit malic, axit tartric, axit Xitric, axit metan-sulfonic, axit
etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit xyclamic, axit salixylic,

axit p-aminosalixylic, axit pamoic va cac axit tuong tu.

Nguogce lai, cac dang mudi cong axit c¢b thé duoc bién ddi thanh dang bazo tu do

bing cach xir Iy bing bazo thich hop.

Thuat ngit “solvat” bao gbm dang cong dung moéi cling nhu mubi ciia chiing,
ma hop chét theo sang ché ¢6 thé tao thanh. Céc vi du v& dang cong dung mdi nay 1a,

vi du hydrat, alcolat va cac dang tuong tu.

Hop chét theo sang ché ciing c6 thé t6n tai & dang tautome ctia nd. Vi dy, cac
dang tautome cua nhém amit (-C(=0)-NH-) la rugu-imino (-C(OH)=N-). Cac dang
tautome, mic du khong dugc chi ra rd rang trong cong thirc chu trc thé hién & day,

duoc du dinh dé bao gdm trong pham vi clia sang ché.

Thuit ngit dang déng phan hoa hoc 1dp thé cta hop chit theo sang ché, nhu
duoc st dung trén ddy trong ban md ta ndy, chi toan bo cac hop chit c6 thé co duge
tao thanh tir cling céc nguyén tir lién két bing cung céc trinh tur lién két nhung c6 cac
cAu triic ba chidu khac nhau ma khong thé thay cho nhau, ma hop chét theo sang ché
¢4 thd c6. Trix khi duge dé cap hodc duge chi dinh khac, viée goi ®n hda hoc cta hop
chét bao gdm hdn hop clia toan b cac dang ddng phan héa hoc 14p thé c6 thé c6 ma
hop chét ¢6 thé c6. Hon hop nay ¢6 thé chira toan bd cac chit dong phan d6i quang
va/hoic chit ddng phan dbi anh ctia cAu tric phan tir co ban cta hop chét nay. Toan b
céc dang dong phan héa hoc 1ap thé clia hop chét theo sang ché & dang tinh khiét hogc

& dang hon hop véi nhau dugc dy dinh dé bao gdm trong pham vi clia sang ché.

Céc dang ddng phan 14p thé tinh khiét ctia cac hop chit va hop chét trung gian
nhu dugc dé cap & day chi cac chit ddng phén vé co ban khong c6 cac dang chét déng
phéan d6i anh hoac dong phan khong d6i quang khéc cua cling cAu tric phin tit co ban
cua céc hop chat hodc hop chit trung gian nay. Cu thé 13, thuat ngu “tinh khiét v& mat
ddng phan 1ap thé” lién quan dén cac hop chét hodic hop chét trung gian c6 lugng du
ddng phan 1ap thé it nht 80% (nghia 1a t6i thiéu 90% mdt chit ddng phan va t6i da
10% céc chat ddng phan khéc 6 thé c6) dén 100% luong du dong phén 1ap thé (nghia
13 100% mot chat déng phan va khong c6 chét ddng phan nao khéac nita), cu thé hoh 1a,
cac hop chit hogc hop chét trung gian cé lugng du ddng phan 1ap thé 1a tir 90% dén
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100%, tham chi cu thé hon 14 ¢ luong du ddng phan 14p thé 1a tir 94% dén 100% va
cu thé nhit 13 c6 luong du ddng phan 1ap thé 13 tir 97% dén 100%. Céc thudt ngit “tinh
khit v& mat ddng phan dbi anh” va “tinh khiét v& mit dong phan khong dbi quang”
nén duoc hiéu theo cach twong tu, nhung lién quan dén luong du d@)ng phan ddi anh

hoc lugng du ddng phan khong dbi quang, twong tmg, ctia hdn hop dang quan tam.

Céc dang dong phan 1ap thé tinh khiét cta céc hop chat va hop chét trung gian
theo sang ché c6 thé dugc thu bang cach ap dung céc quy trinh da biét trong linh vuc
k§ thuat ndy. Vi du, chét ddng phan dbi anh ¢6 thé dugc tach riéng khéi nhau bing
céch két tinh chon loc mudi ddng phan khong d6i quang ctia chiing nhd axit hodc bazo
¢ hoat tinh quang hoc. Céc vi du ciia né la axit tartric, axit dibenzoyltartric, axit
ditoluoyltartric va axit camphosulfonic. Theo cach khac, cac chit ddng phén dbi anh
c6 thé duge tach bang k§ thuét séc ky st dung pha tinh khong d6i xtng. Céc dang
ddng phan héa hoc 1ap thé tinh khiét nay cling c6 thé duge thu tir cac dang ddng phéan
héa hoc 1ap thé tinh khiét twong tmg ctia nguyén lidu ban du thich hop, véi didu kién
4 phén tmg xay ra theo céch 14p thé dic thi. TSt hon 13, néu chat ddng phén 1ap thé cu
thd dwoc mong mudn, hop chét nay s& duoc téng hop bing cac phuong phap didu ché
1ap thé dac thu. Cac phuong phap nay s€ uu tién su dung nguyén liéu ban dau tinh
khiét v& mit ddng phan ddi anh.

Céc dang ddng phan 14p thé ctia hop chat c6 cong thie (1-A), (A), (B), hodc (C),
c6 thé duoc thu riéng 18 b?mg céc phuong phap thudng. Phuong phép tach vét ly thich

hop c6 thé duoc wu tién st dung 13, vi dy, két tinh chon loc va séc ky, vi du sic ky cot.

Séang ché cling duge dung dé bao gdm toan bo cac chét ddng vi nguyén tt xuéit
hién trén hop chét theo sdng ché. Chét ddng vi bao gdm cic nguyén tir co cﬁng»sé
nguyén tir nhung khac s6 khéi. Vi du chung va khong gidi han, hydro bao gdm chat
ddng vi triti va doteri. Cacbon bao gdm chat dong vi C-13 va C-14.

Theo khia canh khéc, sang ché d& xuét dugc phdm chira luong cho hiu qua
diéu tri hozc phong bénh ctia hop chét c6 cong thirc (I-A), hodc c6 cong thirc (A), (B)
hoic (C) nhu da néu ¢ day, va chét mang dugc dung. Lugng cho hi€u qua phong bénh
trong ngtt canh ndy 1a lugng thich hop @ ngan ngira sy lay nhiém HBV & cac d6i
tuong c6 nguy co bi lay nhiém. Luong cho hiéu qua diéu tri trong ngit canh nay la

luong thich hop & 1am 6n dinh sy lay nhidm HBV, giam sy lay nhiém HBV, hodc diét

-32-



28388

trlr sy ldy nhiém HBV, & cac d6i twong bi 1y nhiém. Theo khia canh khac nita, sing
ché @ cap dén quy trinh bao ché duge phdm nhu d4 néu & day, bao gbm budc tron k§
chit mang duoc dung véi lugng cho hiéu qua diu tri hodc phong bénh ctia hgp chét c6

cong thite (I-A), (A) (B) hodc (C), nhu di néu & day.

Do d6, hop chét theo sang ché hoic nhom phu bat ky ciia nd c6 thé duge didu
ché thanh cac dang dugc phém khéc nhau cho cic muc dich s dung. Ché phém thich
hop c6 thé ké dén 1a tAt ca cac ché phim thuong duoc st dung cho cac thudc ding
theo hé théng. D& bao ché duoc phém theo sang ché, lugng cho hi€u qua cua hop chét
cu thé, thy ¥ & dang mubi hogc dang solvat cong, lam thanh phan hoat tinh d&(jc két
hop trong hdn hgp tron k§ voi chét mang dugc dung, chit mang nay cé thé c¢6 nhiéu
dang phu thugc vao dang cta ché phdm dugc mong muén st dung. Cac duge pham
nay co thé mong mubn & dang lidu don nhét thich hop, cu thé 13, dé sir dung qua
dudng miéng, tryc trang, qua da, hodc bang cach tiém ngoai dudng tiéu hoa. Vi du, aé
bao ché céc ché phim & dang lidu ding qua dudng miéng, bat ky moi truong duge
thong thudng nao ciing c6 thé duge dung nhu, vi dy, nuédc, glycol, dau, ruou va céc
moi truong tuong tu d6i voi cac ché pham long dung qua duong miéng nhu hdn dich,
xird, cdn ngot, nhil twong va dung dich; hodc chit mang rén nhu tinh bot, dudng,
kaolin, chét bdi tron, chét két dinh, cac chét gdy rd va cac chét twong tu dbi véi bot,
vién tron, vién nang, va vién nén. Do tinh dé str dung ctia chung, vién nén va vién nang
1a dang don vi liéu ding qua dudng miéng thuan loi nhét, trong d6 céc chat mang dugc
rén dugc st dung. Dbi voi cac ché phdm dung ngoai dudng tiéu héa, chit mang
thuong s& chira nudc vo trung, it nhét 13 véi luong 16n, dit ¢6 thé bao gbm céc thanh
phin khic, vi du, dé h3 trg do hoa tan. Cac dung dich c6 thé tiém duge, vi dy, c6 thé
duoc bao ché, trong d6 chit mang bao gdm dung dich nude mubi, dung dich glucoza
hodic hdn hop cta nudc mudi va dung dich glucoza. Hon dich ¢6 thé tiém duoc cling
¢6 thé duge bao ché, trong trudng hop nay cac chét mang long, céc tac nhan tao huyén
phu thich hop va céc chit tuong tu c6 thé duge st dung. Ciing dugc bao gdm la céc
ché phim dang rin du dinh s& dugc chuyén hoéa, ngay trudce khi sir dung, thanh céc ché
phim dang 16ng. Trong cac ché pham thich hop dé st dung qua da, chit mang tiy y
chira tic nhén ting cudng tinh thAm va/hoic tac nhan tao 4m thich hop, tuy y duge két
" hop véi céc chét phu gia thich hop c6 tinh chét bat ky voi ty 1& nhé, cac chét phu gia
nay khong gy ra anh hudng c6 hai déng ké trén da. Hop chét theo séng ché ciing c6
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thé dugc dung bing cach xong hit hodc bom vao qua duong miéng & dang dung dich,

h3n dich hoic bdt khd st dung hé thdng phan phdi da biét bat ky trong linh vue nay.

* Pic biét thuan lgi khi biao ché duoc phdm duge néu trén & dang lidu don vi dé
dé stir dung va lidu lvong ddng d2u. Dang liéu don vi nhu duge st dung ¢ ddy ding dé
chi cac don vi riéng r& vé& mit vét ly thich hop lam céac lidu don nhét, m&i don vi chira
luong xac dinh trude cta thanh ph?m hoat tinh dugc tinh toan dé tao ra hiéu qua didu
tri mong mudn khi két hop véi chit mang duoc yéu cau. Céc vi du vé céac dang liéu
don vi nay 1a vién nén (bao gdm vién nén c6 khia hodc dugc bao), vién nang, vién
tron, thudc dan, géi bot, vién nhén, dung dich ti€ém hogc hén dich va tuong ty, va céc

dang g0p riéng biét cta ching.

Hop chét c6 cong thic (I-A), (A), (B), hodc (C) c6 hoat tinh nhu chit &rc ché
chu ky sao chéo HBV va ¢6 thé duoc stt dung dé diéu tri va phong ngira su lay nhiém
HBV holic céc bénh ¢6 lién quan dén HBV. Céc bénh c6 lién quan dén HBV bao gbm
x0 hda gan tién trién, viém va bénh hoai ttr din dn chai gan, bénh gan giai doan cudi,
va ung thu biéu mé t€ bao gan. HBV hoat dong nhu virut hd tro cho HDV, ma chi lay
nhidm cho cac dbi tugng dang lay nhiém HBV. Do d6, theo phuong 4n cu thé, cac hop
chét ¢ cong thirc (I-A), (A), (B), hoic (C) nay ¢6 thé duoc st dung dé didu tri va/hodic
phong ngira viéc ddng 1dy nhiém HBV/HDV, hodc cdc bénh c6 lién quan dén viée
ddng lay nhiém HBV/HDV. |

Do c6 tinh chat khang virut, cu thé 1a tinh chét khang HBV, hop chit c6 cong
thire (I-A), (A), (B), hodc (C), hodc nhém phu bét ky ctia nd, ¢6 tac dung uc ché chu
ky sao chéo HBV, cu thé 13 trong viée diéu tri cho cac dong vt mau néng, cu thé 1a
ngudi, bi lay nhidm HBV, va dé phong ngira lay nhiém HBV. Sang ché con d& cép dén
lugng cho hiéu qué diéu tri hop chat c6 cong thire (I-A), (A), (B), hodc (C) dé str dung
dé diéu tri cho dong vat mau nong, cu thé 13 nguoi, bi 14y nhiém HBV, hoac c¢é nguy
co Iéy nhiém HBV. Theo phuong 4n cu thé, dong vat mau noéng, cu thé 1a ngudi, c6 thé
ddng lay nhidm HBV/HDV, hoic c6 nguy co dong l4y nhiém HBV/HDV.

Hop chét c6 cong thic (I-A), (A), (B), hodc (C), nhu dé néu 6 day, do do6 co thé
duogc st dung lam thudc, cu thé 13 1am thubc dé didu tri hodc ngin nglra viée lay nhiém
HBV. Viéc st dung thudc hoic phuong phép dé didu tri bao gdbm viéc cho céc d6i

tuong bi 1ay nhiém HBV hodc cac d6i twong d& bi lay nhiém HBV sk dung theo hé
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théng lugng ¢ hidu qua chdng lai céc tinh trang bénh c6 lién quan dén viéc lay nhiém
HBV hodc lugng c6 hiéu qua ngin ngira viéc 1ay nhiém HBV. Theo phuong an cu thé,
vidc 1ay nhidm HBV nay cu thé 12 viéc dong 1dy nhiém HBV/HDV.

Séng ché cling dé cap dén hop chét theo séng ché @ st dung dé san xuét duge
phim. Séng ché ciing dé cap dén hop éhét theo séang ché dé st dung dé san xuét dugc
phdm dé diéu tri hodc ngén ngira viéc 1ay nhiém HBV. Theo phuong an cu thé, sang
ché dé cap dén hop chét theo sang ché @ st dung @& san xuit dugce phdm dé diéu tri

hodc ngén nglra viéc ddng 1ay nhiém HBV/HDV.

Néi chung, lugng hang ngay c6 hiéu qua khang virut dugc du tinh nim trong
khoang tir 0,01 dén khoang 50 mg/kg, hodc khoang tir 0,01 dén khoang 30 mg/kg thé
trong. C6 thé thich hop néu ding liu cin thiét dudi dang hai, ba, bon 1iéu nho hozc
nhiéu hon & cac khoang thich hop trong ngay. Cac lidu nho nay c6 thé dugce bao ché &
dang liéu don vi, vi dy, chira khoang 1 dén khoang 500 mg, hodc khoang 1 dén khoang
300 mg, hodc khoang 1 dén khoang 100 mg, hodc khoang 2 dén khoang 50 mg thanh

phan hoat tinh cho m3i dang liéu don vi.

Séng ché ciing lién quan dén t6 hop ctia hop chét c6 cong thie (I-A), (A), (B),
hoic (C), hodc nhém phu bét ky ctia n6, nhu da néu & ddy voi céc tac nhan khang
HBYV. Thuit ngit “td hop” c6 thé dé cip dén san phdm hogc b kit chira (a) hop chét c6
cong thiac (I-A), (A), (B), hodc (C), nhu da néu bén trén, va (b) it nhat mot hop
chAt/tac nhan khéc ¢6 kha ning didu tri sy 14y nhiém HBV (6 ddy duoc goi 1a tac nhan
khang HBV), dudi dang ché phim két hop d8 st dung dong thoi, riéng r& hodc 1an luot
trong viéc didu tri 1ay nhiém HBV. Theo mét phuong én, sang ché dé cap dén t6 hop
ctia hop chét c6 cong thue (I-A), (A), (B), hodc (C), hodc nhém phu béat ky ciia n6 véi
it nhit mot tac nhan khang HBV. Theo phuong an cu th8, sang ché dé cap den tb hO'p
cua hO'p chét c6 cong thic (I-A), (A), (B), hodc (C), hodc nhom phu béat ky ctia n6 véi
it nhat hai tac nhan khang HBV. Theo phuong an cu thé, sang ché dé cap dén t6 hcp
cua hop chét c6 cong thic (I-A), (A), (B), hodc (C), hodc nhom phu bét ky ciia n6 véi
it nhat ba tac nhan khang HBV. Theo phuong an cu thé, sang ché dé cap dén t6 hop
ctia hop chét c6 cong thirc (I-A), (A), (B), hodc (C), hodc nhom phu bét ky ctia n6 véi
it nhét bén tac nhan khang HBV.
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Thuit ngit tdic nhin khang HBV ciing bao gdm cac hop chét 13 axit nucleic,
khang thé hodc protein diéu tri hodc & dang tu nhién cua ching hodc duoc bién dbi
va/hodc dn dinh v& mat héa hoc. Thuét ngit axit nucleic diéu tri bao gém, nhung khong
gi6i han &, nucleotit va nucleosit, oligonucleotit, polynucleotit, trong d6 vi du khong
gii han vé ching 13 oligonucleotit d6i nghia, miARN, siARN, shARN, cic vecto didu
tri va cac thanh phan sira chita ADN/ARN. |

Thuét ngit tdc nhdn khang HBV ciling bao gdm céc hop chét c6 kha nang didu
tri sy lay nhiém HBV thong qua viéc diéu bién mién dich. Cac vi du v& tac nhan diéu
bién mién dich 13 interferon-o. (IFN-a), interferon-a hodc chit kich thich dugc pegyl
héa ctia hé midn dich bim sinh nhu chét cha vén thu thé 7 va/hode 8 gidng Toll va
vacxin diéu tri hogc phong bénh. Mot phuong an theo sang ché dé cap dén su két hop
ctia hop chét c6 cong thirc (I-A), (A), (B), hodc (C), hodc nhém phy bét ky clia nd, nhu
d néu & ddy, voi hop chit didu bién midn dich, cu thé hon 1a chit chii van thy thé 7

va/hodic 8 gibng Toll.

Cac chat khang virut HBV khéc c6 thé dugce chon vi du, tir vacxin didu tri;
oligonucleotit didu tri/ddi nghia gdy can tr& ARN (siARN, ddARN, shARN); tac nhan
didu bién midn dich (chat chii van TLR (chat chii vAn TLR7, TLRS hogc TLRI); chat
chii van STING; téc nhan didu bién RIG-T; téc nhan diéu bién NKT; chét chi vén IL;
intolokin hodc céc protein hoat tinh mién dich khac, vacxin diéu tri Va phong bénh va
tac nhan didu bién diém kiém tra midn dich); chat e ché duong vao HBV; t4c nhan
didu bién cccADN; chit wre ché/tac nhan didu bién su 1dp rap capsit; tac nhan nhim
dich protein X hodc diém trung tAm; chét twong tu nucleotit; chét tuong tu nucleosit;
interferon hodc mterferon cai bién; chét khang virut HBV ¢6 co che khac b1et hodc

chua bidt; chét e ché xyclophilin; va chat G ché giai phong sAg.

Cu thé 13, t§ hop cta tic nhan khang HBV di biét trudc dy, nhu interferon-o
(IFN-a), interferon-a dugc pegyl héa, 3TC, tenofovir, lamivudin, entecavir, telbivudin,
va adefovir hodc hdn hop ctia nd, va, hop chét c¢6 cong thirc (I-A), (A), (B), hodc (C),
hozic nhém phu bat ky ctia n6 ¢6 thé duogc st dung 1am thudc trong lidu phap két hop.

Céc vi du cu thé vé& cac chit khang virut HBV bao gbm, nhung khong gidi han
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- Chét didu tri gdy can tr& ARN (ARNi): TKM-HBV (ciing dugc biét 1a ARB-
1467), ARB-1740, ARC-520, ARC-521, BB-HB-331, REP-2139, ALN-HBV, ALN-
PDL, LUNAR-HBV, GS3228836, va GS3389404;

- Chét rc ché duong vao HBV: Myrcludex B, IVIG-Tonrol, GC-1102;

- Chét trc ché/tac nhan didu bién capsit HBV, tic nhan nhém dich X hoic diém
trung tam, chét tc ché cccADN, chit e ché su tao thanh cccADN hogc gen cai bién
ngoai sinh cccADN truc tiép: BAY 41-4109, NVR 3-778, GLS-4, NZ-4 (cling dugc
biét 1a W28F), Y101, ARB-423, ARB-199, ARB-596, INJ-56136379, ASMB-101
(cling dugc biét 14 AB-V102), ASMB-103, CHR-101, CC-31326; AT-130

- Chit uc ché polymeraza HBV: entecavir (Baraclude, Entavir), lamivudin
(3TC, Zeffix, Heptovir, Epivir, va Epivir-HBV), telbivudin (Tyzeka, Sebivo),
clevudin, besifovir, adefovir (hepsera), tenofovir (cu thé 1a tenofovir disoproxil
fumarat (Viread), tenofovir alafenamit fumarat (TAF)), tenofovir disoproxil orotat
(ciing dugc biét 1a DA-2802), tenofovir disopropxil aspartat (ciing dugc biét 13 CKD-
390), AGX-1009, va CMX157);

- Zidovudin, Didanosin, Zalcitabin, Stavudin, va Abacavir;

- Chét tic ché xyclophilin: OCB-030 (ciing duge biét 1a NVP-018), SCY-635,
SCY-575, va CPI-431-32;

- Dinucleotit: SB9200;

- Cac hop chét c6 co ché khéc biét hoic chua biét, nhu, nhung khong giéi han
&, AT-61 ((E)-N-(1-clo-3-oxo-1-phenyl-3-(piperidin-1-yl)prop-1-en-2-yl)benzamit),
((E)-N-(1-bromo-1-(2-metoxyphenyl)-3-oxo-3-(piperidin-1-yl)prop-1 -3n-2-yl)-4-
nitrobenzamit), va chat dong déng tuong tw; REP-9AC (cling duge biét 1a REP-2055),
REP-9AC’ (ciing duorc biét 14 REP-2139), REP-2165 va HBV-0259; |

- Chit ch van TLR (TLR7 8 va/hodc 9): RG7795 (cung duoc biét 1a RO-
6864018), GS-9620, SM360320 (9-benzyl-8-hydroxy-2-(2-metoxy-etoxy)adenin) va
AZD 8848  (metyl [3-({[3-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-pyrin-9-
yl)propyl][3-(4-morpholinyl)propyl]Jamino}metyl)phenyl] axetat); ARB-1598;

- T4c nhan didu bién RIG-I: SB-9200;
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- Chét rc ché SMAC: Birinapant

- Chit tc ché didm kiém tra: BMS-936558 (Opdivo (nivolumab)),
KEYTRUDA® (pembrolizumab);

- Vacxin didu tri: HBsAG-HBIG, HB-Vac, ABX203, NASVAC, GS-4774,
GX- 110 (ciing dugc biét 13 HB-110E), CVI-HBV-002, RG7944 (ciing dugc biét 1a
INO-1800), TG-1050, FP-02 (Hepsyn-B), AIC649, VGX-6200, KW-2,
TomegaVax-HBV, ISA-204, NU-500, INX-102-00557 HBV MVA, PepTcell;

- Chét cht van IL va protein ¢6 tac dung mién dich: INO-9112; TL12 tai t hop;

- C4c interferon: interferon alpha (IFN-0), interferon alpha-2a, interferon alpha-
2a t4i td hop, peginterferon alpha-2a (Pegasys), interferon alpha-2b (Intron A),
interferon alpha-2b tai td hop, interferon alpha-2b XL, peginterferon alpha-2b,
interferon alpha-2b dugc glycosyl héa, interferon alpha-2c, interferon alpha-2c tai tb
hop, interferoh beta, interferon beta-la, peginterferon beta-la, interferon delta,
interferon lambda (IFN-)), peginterferon lambda-1, interferon omega, interferon tau,
interferon gamma (IFN-y), interferon alfacon-1, interferon alpha-nl, interferon alpha-
n3, albinterferon alpha-2b, BLX-883, DA-3021, P1101 (cling dugc biét 1a AOP2014),
PEG-infergen, Belerofon, INTEFEN-IFN, protein dung hop albumin/interferon alpha
2a, tHSA-IFN alpha 2a, rHSA-IFN alpha 2b, PEG-IFN-SA, interferon alpha biobetter;
cu thé 13, peginterferon alpha-2a, peginterferon alpha-2b, interferon alpha-2b glycosyl
héa, peginterferon beta-1a, va peginterferon lambda-1; cu thé hon 13, peginterferon

alpha-2a;
- T4c nhan nhim dich HDV: Lonafarnib.

~ Theo phuong an khac, hop chét khang virut HBV khéc duogc chon tir cac hop
chdt di dugc boc 1§ trong W02013102655, WO02013174962, W02014033167,
W02014033170, W02014033176, W02014131847, W02014161888,
W02014184350, W02014184365, WO02015011281, .  W02015059212,
WO02015118057, W02013/096744, W02014/165128, WO02015/073774,
W02015/109130.

Theo phuong 4n khéc, hop chét khang virut HBV khac dugc chon tir cac hop
chit dya trén khung HAP, cu thé 13 cac chit ndy dugc bdc 10 trong Roche
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US20160083383, cu thé 1a cac hop chit 19, 21, 22, 25, 27, 30, 34, 36; 38, 42, 43, 54,
55, 59, 62, 73, 76, 82B, 86B, 87B, 88B va 91B W02014184328, W02014037480,
US20150252057, W02015132276(A1), WO 2013144129.

Medshine Discovery Inc
WO 2015180631
Sunshine lake pharma co
WO 2015144093

Quy trinh tdng hop chung

Céc phin tir thé dugc biéu thi bang R**4 hodc R' trong phin téng hop chung
nay dugc du dinh bao gdm phin tir thé bét ky hodic nhom c6 tinh phan tng thich hop
d% bién dbi thanh phn tr thé R***¢ hoge R! bat ky theo sang ché ma khong gy ton
kém/ganh ning qué mirc d8i v6i ngudi c6 hidu biét trung binh vé linh vuc k§ thuat
nay.

Quy trinh tdng hop c6 thé thuc hién ddi v6i hop chét ¢ cong thire chung (1)

duoc mo ta trong cac so dd1,2,3va4.

Hop chit ¢ cong thire chung (II) ¢6 thé dugc cho phan ng v4i amin c6 cong
thirc chung (III), trong d6 X c6 nghia nhu duge xac dinh trong cac didm yéu ciu bao
ho, vi du C1-Cealkandiyl tly ¥ dugc thé bing mot hoge nhidu phén tir thé, mdi phén tir
thé nay ddc lap duoc chon tir nhém bao gém -OH, flo, va oxo, vi du trong dung moi
hitu co nhu axetonitril hoic DCM c6 thé trong su c6 mit cua bazo hitu co nhu vi du
trietylamin hodc DIPEA, hodc bazo vo co nhu vi du natri bicacbonat. Hop chét ¢
cong thirc chung (IV) da duoc tao thanh c6 thé dugc déng vong trong diéu kién Heck
v&i phdi tir nhu bis(tri-fert-butylphosphin)paladi(0) thanh hop chit c6 cong thirc chung
(V). Hop chit c6 cong thic chung (IV) ciing c6 thé dugc cho phan tng voi kali
alyltrifloborat  trong didu  kién Suzuki v6éi phdi t¢ nhu  bis(tri-ers-
butylphosphin)paladi(0) trong sw c6 mét cua bazo v6 co nhu Cs2CO;3 dé tao ra hdn hop
cua hop chit c6 cong thirc chung (VII) va hop chét c6 cong thirc chung (VIII). Hop
chit ¢6 cong thitc chung (VII) hodc hop chét c6 cong thitc chung (VIII) c6 thé duogc
déng vong trong didu kién trao doi véi chét xitic tac nhu chét xtc tdc Grubb thé hé thir

hai, d&n dén tao thanh hop chét cé cong thitc chung (V). Hop chat ¢6 cong thite chung
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(V) ¢6 thé dugc cho phan tmg v&i amin ¢ cong thirc chung (VI) trong sy c6 mét ciia
bazo nhu vi du lithi bis(trimetylsilyl)amit, trong dung méi nhu vi du THF, dan dn tao
thanh hop chét cé cong thitc chung (Ia), trong d6 Y* 12 alkendiyl va Z 1a lién két don.
Hydro héa lién két déi tao thanh hop chét c6 cdng thirc chung (Ib), trong d6 Y™ la
alkandiyl va Z 14 lién két don. Theo cach khac, amit c6 thé dugc tao thanh thong qua
céc con dudng cb dién da biét véi ngudi c6 hidu biét trung binh vé linh vuc k¥ thuét
nay nhu - ma khong c6 gi6i han bét ky - thong qua axit va chit phan tmg lién hop nhu
HATU hodc thong qua su hoat héa thanh clorua axit va phan ng v6i amin c6 cong

thirc chung (VI).

Hop chét ¢ cong thirc chung (IV) ciing c6 thé duoc cho phan ng véi amin co
cong thirc chung (VI) trong sy c6 mit ctia bazo nhu vi du lithi bis(trimetylsilyl)amit,
trong dung méi nhu vi du THF, dén dén tao thanh hop chit ¢6 cong thirc chung
(XXXIV). Hop chét ¢6 cong thire chung (XXXIV) tao thanh c6 thé duge dong vong
trong diéu kién Heck véi phéi tir nhu bis(tri-zers-butylphosphin)paladi(0) thanh hop
chéit ¢6 cong thite chung (Ia), trong d6 Y la alkendiyl va Z la lién két don.

Hop chét c6 cong thirc chung (IT) ¢6 thé dugc cho phan tng véi rugu amino ¢
cong thirc chung (XXXI), trong d6 X c6 nghia nhu duge xac dinh trong céac diém yéu
cAu bdo hé, vi du Ci-Cealkandiyl tly ¥ duoc thé bing mot hoge nhidu phén tir thé, mbi
phﬁn tr thé ndy doc lap duge chon tir nhém bao gém -OH, flo, va oxo, vi du trong
dung mo6i hitu co nhu axetonitril hodc DCM, ¢6 thé trong su c6 mit clia bazo hitu co
nhu vi du trietylamin hodc DIPEA, hodc bazo v6 co nhu vi du natri bicacbonat. Hop
chét tao thanh c6 cong thitc chung (XXXII) ¢6 thé dugc oxy hoa trong dung moi nhur
THF v6i chat oxy hoa nhu axit 2-iodoxybenzoic dAn dén tao ra hop chit c6 cong thirc
chung (XXXIII). Hop chét c6 cong thirc chung (XXXIII) c6 thé dugc phan ung trong
diéu kién Wittig thanh hop chét c6 cong thirc chung (IV).
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Theo céch khéc, nhu duge mé ta trén so dd 2, hop chat ¢6 cong thic (II) ¢6 thé
dugc cho phan tng véi amin ¢ cdng thirc chung (IX), vi du trong dung méi hitu co
nhu axetonitril hoic DCM c¢é thé trong su c6 mit cta bazo hitu co nhu vi du
trietylamin hozic DIPEA, hodc bazo v6 co nhu vi du natri bicacbonat. Hop chét tao
thanh c6 cong thic chung (X) c6 thé duge cho phan ung véi kali alyltrifloborat trong
diéu kién Suzuki v6i phdi tir nhw bis(tri-ferz-butylphosphin)paladi(0) trong sy c6 mt
ctia bazo v6 co nhu Cs2CO; dé tao ra hdn hop cia hop chét c6 cong thirc chung (XI)
va hop chit c¢6 cong thirc chung (XII). Hop chét ¢ cong thirc chung (XI) hodc hop
chét c6 cong thirc chung (XII) c6 thé duoc cho phan tmg véi amin c6 cdng thirc chung
(VI) trong su c6 mit clia bazo nhu vi du lithi bis(trimetylsilyl)amit, trong dung mdi
nhu vi du THF, din dén tao thanh hop chét ¢ cong thitc chung (XIII) hodc cong thirc
chung (XV). Hop chét c6 cong thirc chung (XIII) hodc hop chét c¢6 cong thirc chung
(XV) c6 thé dugc phan tng trong diéu kién Mitsonobu véi ruou c6 c¢dng thirc chung
(XVII), trong d6 X ¢ nghia nhu dugce x4c dinh trong cac diém yéu cau bao ho, vi du
C1-Cealkandiyl ty ¥ duoc thé bang mot hogc nhidu phin tir thé, méi phan tir thé nay
doc lép duoc chc_)h tr nhom bao gém -OH, flo, va oxo, va dan dén tao ra h(jp chét ¢
cong thirc chung (XIV) hodc hop chét ¢ cong thirc chung (XVI). Hop chit ¢6 cong
thite chung (XIV) hodc hop chit c6 cong thirc chung (XVI) c6 thé dugc déng vong
trong didu kién trao ddi vé6i chit xic tac nhu chit xtc tac Grubb thé hé thir hai, dan
dén tao thanh hop chit ¢ cong thitc chung (Ia), trong d6 Y" 13 alkendiyl va Z 1a lién
két don. Hydro héa lién két ddi tao thanh hop chét c6 cong thic chung (Ib), trong dé
Y™ 12 alkandiyl va Z 12 lién két don. |
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Theo cach khac, nhu duge mo ta trén so dd 3, hop chit c6 cong thire (XVIII) c6
thé duoc cho phan tmg véi rugu c6 cdng thire chung (XIX), vi du trong dung mdi hitu
co nhu THF hodc DCM c6 thé trong su c6 mit ctia bazo hitu co nhu vi du trietylamin
hodc DIPEA, hoic bazo v co nhu vi du natri bicacbonat. Hop chét tao thanh c6 cong
thirc chung (XX) c6 thé duogc 1ién hop vdi amin c6 cdng thirc chung (VI) trong su co
mit ciia bazo nhu vi du lithi bis(trimetylsilyl)amit, trong dung méi nhu vi du THF.
Hop chét tao thanh cé cong thirc chung (XXI) ¢ thé dugc déng vong trong sy c6 mit
ctia bazo nhu CsF, dan dén tao ra hop chét c6 cong thirc chung (Ic) trong d6 Z la oxy.

| Hop chét c6 cong thire (XXII) ¢6 thé dugc cho phan ung véi ruou cé cong thire
chung (XIX), vi du trong hdn hop ctia dung méi hitu co nhu THF hodc DCM véi

nude, c¢6 thé trong su c6 mit ctia bazo hitu co nhu vi du trietylamin hodc DIPEA, hodc
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bazo v6 co nhu vi du natri cacbonat. Hop chét tao thanh c6 cdng thirc chung (XXIII)
c6 thé duoc lién hop véi amin c6 cong thirc chung (VI) trong sw c6 mat cua chét phan
ung hoat héa nhu vi du HATU va bazo hitu co nhu trietylamin hodc DIPEA, din dén
taora hop chét c6 cong thitc chung (XXI).

HN—R1
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Y—oH
o XX Sy
//\\ ". A ‘-' —_— R1—N o
//\\ :‘ A ‘:
XV
(XX)
T p .
- _RP Y
! " \ Rt BN Rb
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HoN X ONE
2 éd R1—N\S ‘ \“. H/t RC
J%aA; R
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N
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PN 0 e RO
XXy (XX /X c z { B{
RN S N/‘\' PRe
N d
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. (Ic)

Sodo3 .

Theo céch khac, nhu duoc mb ta trén so dd 4, hop chat c6 cong thire (IT) ¢6 thé
duge xir Iy bang amoniac trong dung moi nhu dioxan, dAn dén tao ra hop chit c6 cong
thitc chung (XXIV). Hop chit tao thanh (XXIV) ¢6 thé duogc lién hop véi 1-3-
diketoalkan nhu pentan-2,4-dion hodc heptan-3,5-dion dan dén tao ra hop chét co6 cong
thirc chung (XXV) trong d6 Ry la Ci-Caalkyl hodc trong didu kién Stille véi stannan
nhu (Z)-1-etoxy-2-(tributylstannyl)eten din dn tao ra hop chit co cong thic chung
(XXIX): Céc hop chit c6 cong thic chung (XXV) c6 thé duge dong vong trong didu
kién axit st dung axit nhu TFA thanh hgp chét c6 cong thitc chung (XXVI) trong 46
Rz 1a Ci-Caalkyl. Céc hop chét c6 cong thirc chung (XXIX) co6 thé dugc déng vong
trong diéu kién axit st dung axit nhu TFA thanh hop chét ¢6 cong thirc chung (XX VI)
trong d6 Rz 1a hydro. Hop chit tao thanh c6 cdng thic chung (XXVI) co thé duogc
hydro hoa dé tao thanh hop chét ¢6 cong thirc chung (XXVII) hodc dugce lién hop véi
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va amin c6 cong thic chung (VI) trong sy c6 mit cla bazo nhu vi du lithi
bis(trimetylsilyl)amit, trong dung mdi nhu vi du THF, dAn dén tao ra hop chét c6 cong
thirc chung (XXX). Hop chét c6 cong thirc chung (XXVII) ¢6 thé duogc alkyl héa vi du
v6i alkylbromua, sau d6 12 lién hop v6i va amin ¢ c6ng thitc chung (VI) trong su ¢6
mit ctia bazo nhu vi du lithi bis(trimetylsilyl)amit, trong dung méi nhu vi du THF, dan
dén tao ra hop chét c6 cong thirc chung (Ib), trong d6 Y™ 12 alkandiyl va Z la lién két
don. Hop chit c6 cong thite chung (XXX) ¢6 thé dugc hydro héa thanh hop cht ¢6
cong thirc chung (Id), trong d6 Y** 14 alkandiyl va Z 14 lién két don. Hop chét c6 cong
thire chung (XXVII) ¢6 thé dugc lién hop v6i amin ¢ cong thirc chung (VI) trong sy
¢6 mit ctia bazo nhu vi du lithi bis(trimetylsilyl)amit, trong dung méi nhw vi du THF,
din dén tao ra hop chét c6 cong thirc chung (Id), trong dé Y™ 1a alkandiyl va Z 1a lién

két don.
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Theo cach khac, nhu dugc md ta trén so dd 5, hop chét c6 cdng thire (XXXV)

¢4 thé dugce cho phan tmg véi hop chét c6 cong thitc chung (XXXVI), trong d6 X ¢6

nghia nhu duoc x4c dinh trong cac diém yéu cau bao hg, vi du Ci-Cealkandiyl tuy y

duoc thé bﬁng mot hodc nhiéu phﬁn tr thé, mbi ph?ln tir thé nay doc lap duoc chon tir

nhém bao gébm -OH, flo, va oxo, vi du trong dung méi nhu DMF trong diéu kién

Suzuki véi phdi tir nhu bis(tri-fert-butylphosphin)paladi(0) trong su c6 mat cua bazo
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hitu co nhu bazo Hunig. Hop chit tao thanh cé cdng thitc chung (XXXVII) c6 thé
dugc khir trong diéu kién xtc téc st dung paladi trén cacbon trong méi trudng khi
hydro. Hop chét tao thanh c6 cdng thitc chung (XXX VIII) ¢6 thé dwoc khir bao vé véi
chét phan ng nhu etylendiamin trong dung méi nhu n-butanol d tao thanh hop chét
c6 cong thire chung (XXXIX). Hop chit c¢6 cong thitc chung (XXXIX) ¢ thé duoc
closulfon héa trong su ¢ mit cta axit closulfonic va thionyi clorua va sau dé dugc
déng vong thdng qua viée lam dimng trong dung dich chira nudce bio hoa cia bazo v
co nhu NaHCO3 hodc NaxCOs thanh hop chét ¢ cong thic chung (XXXX) trong d6
trong d6 Y** 1a alkandiyl va Z 1a lién két don. Hop chét c6 cong thic chung (XXXX)
¢6 thé duge cho phan ing v&i amin c6 cong thirc chung (VI) trong su ¢6 mét cia bazo
nhu vi du lithi bis(trimetylsilyl)amit, trong dung méi nhu vi du THF, dan dén tao thanh
hop chit c6 cong thie chung (Ib).

Pt \=— : :
th Phth
o (XXXVI) .
Br / /
=~ O/ L —
CA
TTOKV) (XXXVII) (xxxvm)
a
pe Y& . RP
o /X C\Z 0 XNz 0 / L/R
R1_N ~ 0/ R1-—N/ (] ~ L ->LRG
=~ . S— — ™~ I
- O Al A VAN H RY
A 0 0 ™ d o
(XXXIX) (XXXX) (ib)
Sodo 5

Theo cach khéc, nhu dugc md ta trén so dd 6, hop chét c6 cong thirc (XXXXT)
c6 thé duge cho phan g voi hop chét c6 cong thirc chung (XXXXII), trong d6 X ¢
nghia nhu dugce xac dinh trong cac didm yéu cau bao hd, vi du Ci1-Cealkandiyl tuy y
duoc thé bang mdt hodc nhiéu phén ttr thé, mdi phén ttr thé nay doc 14p duge chon tir
nhém bao gém -OH, flo, va oxo, vi du trong dung moi nhu ACN trong sy c6 mat cua
bazo hitu co nhu bazo Hunig. Hop chit tao thanh ¢ cong thic chung (XXXXIII) cd
thé dugc déng vong thong qua diéu kién Mitsunobu. Sau khi khir bdo v¢ hop chét tao
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thanh c6 cong thitc chung (XXXXIV) va phén umg véi amin c6 cdng thie chung VD
trong su c¢6 mit clia bazo nhu vi du lithi bis(trimetylsilyl)amit, trong dung m6i nhu vi
du THF, hop chét c6 cong thirc chung (Ic) c6 thé duogc tao thanh.
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Theo cach khac, nhu duge mé ta trén so dd 7, hop chét cé cong thire (XXXXV)
¢6 thé duge cho phan tng véi hop chét c6 cong thirc chung (XXXXVI), vi du trong
dung médi nhu dioxan trong sw ¢6 mat ctia bac cacbonat. Tert-butyl este cta hop chit
tao thanh c6 cong thic chung (XXXXVII) co6 thé dwoc phan cit bang cach st dung
TFA trong dung mdi nhu DCM. Este hoa ndi tiép trong dung mdi nhu DMF véi
metyliodua trong sy c¢6 mét ciia bazo vO co nhu Cs2C03 ¢6 thé tao ra hop chét c6 cong
thitc chung (XXXXVIID). Hop chét ¢6 cong thic chung (XXXXVIII) ¢6 thé duoc
closulfon héa trong su ¢6 mit cla axit closulfonic va thionyl clorua va sau do duoc
dong vong thong qua viée lam dimg trong dung dich chira nuédc bdo hoa cta bazo v
co nhu NaHCOs hodc NaxCOs. Hop chit ¢6 cong thirc (XXXXIX) thu duge c6 the
duoc cho phan Ung voi chét phan Ung tng Grignard nhu metylmagie bromua trong
dung mdi nhu THF dé tao thanh hop chét c6 cdng thire chung (XXXXX). Hop chét tao
thanh cé cong thirc chung (XXXXX) ¢ thé duoc cho phan (g véi amin ¢ cong thirc
chung (VI) trong sy c¢6 mit ciia bazo nhu vi du lithi bis(trimetylsilyl)amit, trong dung
méi nhu vi du THF, din dén tao thanh hop chét c6 cong thirc chung (XXXXXI). |
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So dd 7
Quy trinh chung d6i v&i phuong phap LCMS

Phép do sic ky long hiéu ning cao (HPLC) dugc thuc hién sit dung bom LC,
diu dd méng dibt (DAD) hogc dau do UV va ¢t nhu duoce chi 15 trong céc phuong
phép tuong tmg. Néu can, cac dau do khac ciing dugc bao gbm (xem bang céc phuong
phép dudi day).

Dong chay tir ¢4t duoc dua qua khdi phd k& (MS) duoc tao c4u hinh c6 nguén
ion &p suét khi quyén. Ngudi co hidu biét trung binh vé linh vuc k¥ thuat nay da biét 13
cach thiét 14p céac thong sb diéu chinh (vi du khoang quét, thoi gian ding...) dé thu
duoc cac ion cho phép xé4c dinh trong luong phan tir (MW) don ddng vi theo danh
nghfa ctia hop chét. Viéc thu nhén dit lidu duge thue hién bing phan mém thich hop.

Hop chit duge md ta bai thoi gian luu (Ry) thir nghiém va céc ion cta chung.
Néu khéng duoc chi 1 trong bang dit liéu, ion phén tir dugc bio cdo tuong Ung voi
[M+H]* (phan tir dwgc thém proton) va/hodc [M-H]" (phén tir b 14y di proton). Trong
truong hop hop chat khong c6 kha ning ion héa tryuc tiép, kiéu san phém cong s€ dugc
chi 18 (nghfa 13 [M+NHa]*, [M+HCOOT], v.v.). T4t ca cac két quéa thu duge véi cée rii

ro thir nghiém thuong di kém v6i phuong phép st dung.

-50-



28388

Sau ddy, “SQD” nghfia 1a du do tir cyc don, “MSD” la du dd chon loc khi
luong, “RT” 14 nhiét d§ trong phong, “BEH” la hdn hop etylsiloxan/silic oxit duoc tao
cAu, “DAD” 12 diu do mang dibt, “HSS” 1a silic oxit ndng dd cao, “Q-Tof” 1a khéi phd
ké thoi gian bay tit cyc, “CLND” 1a d4u do nito phat quang hda hoc, “ELSD” la dau
do quét anh sang bay hoi,

Phuong phap LCMS

(Dong chay dugc biéu thi theo mL/phut; nhiét d6 cdt (T) theo °C; thoi gian

chay theo phut).
Ma ?hbé“g Thoi
phuong | Thiét bi Cot Pha dong Gradien ____?/__ gian
phép CotT chay
S o X
Waters: Waters : | A: 10mM ;ﬂj Q?&A g eln 0
Acquity® |HSST3 | CH3COONH4 |~/ o" i« Ogo a |08
A UPLC® - | (1,8pm, | trong 95% H20 fmn’ 0.00 opit. | 3,5
DADva |2,1¥100 |+5%CH3CN | 4o %0/; " gong’ 55
SQD mm) B: CH3CN 0.5 phi
Waters :
Waters: " [ A:10mM . 020 £
Acquity® |-l | CH3COONH4 iy N oA dfrg 0,8
B UPLC®- | trong 95% H20 |~/ duocg | 2
DAD va THM, | 4506 cH3CN | PR CU08 & 55
SQD 2,1*50m B: CH3CN trong 0,7 phut.
m) '
Waters: Waters : | A: 10mM . 020 £
Acquity® |HSST3 | CH3COONH4 | ot N t/;’oﬁ dgns 0,8
C UPLC®- | (1,8um, |trong95% H20 | ‘2"« ;’1, a | 3
DADva |2,1¥100 |+ 5% CH3CN fmn’ 0.5 ohit 55
SQD mm) B: CH3CN gV P
S ry X
Waters: Waters : | A: 10mM ;F(}; lf‘i)(’zrﬁnA geln 0
Acquity® |HSST3 | CH3COONH4 | o ” o 5%, oA |07
D UPLC® - | (1,8um, | trong 95% H20 ‘I[)ron’ 0.90 l(;ﬁt ------- 3,5
DADvd |2,1¥100 |+5%CH3CN | .o *‘g’%; " goné 55
SQD mm) B: CH3CN 0,5 phit
Waters: o A: 70% 1000 £ <o
Alliance® | % . | chsom, 30% | 100% B den 5%
DAD — Atlantis 20 B trong 9 phtt, 15
z ZMDva |2 B: 0,1 axit duge gitr 3,0 phut | 7 13,5
| CLNDva Spm, | o t0 100% B trong | ¢ :
4,6 x or 1 phit va duge
8060 100 mm) | rong H20/ itt 0,5 pht
Antek CH30H 955 |8V °P
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Quy trinh chung d6i véi phuong phép SFC-MS

Phép do bing SFC dugc thuc hién st dung hé théng sic ky chét luu siéu t6i han
phan tich (SFC) bao gdm bom hai thanh phin dé phan phéi cacbon dioxit (CO2) va bd

chuyén ddi, bo 1éy mau tu dong, 10 dang cdt, d4u do mang di6t duoc trang bi budng

chirza miu dimg yén 4p suat cao 1én dén 400 bar. Neu dugce tao két cau c6 khdi pho ké

(MS), dong chay tir cdt s& duge dua qua (MS). Ngudi c6 hiéu biét trung binh vé linh

vuc k¥ thudt nay da biét ro céch thiét 1ap cac thong sé diéu chinh (vi du khoang quét,

thoi gian dimg...) dé thu dugc céc ion cho phép xac dinh trong lugng phén tir (MW)

don c’[éng vi theo danh nghia cta hop chit. Viéc thu nhan dit liéu duge thuc hién bing

phin mém thich hop.

Phuong phap SFC-MS phén tich (Dong chay dugc biéu thi theo mL/phut; nhiét
do cot (T) theo °C; Thoi gian chay theo phut, Ap sult ngugc (BPR) theo bar).

M Dong Thoi gian
phuong | Cot Pha dong Gradien chay chay
phdp , CotT | BPR
25% B duge |
Daicel Chiralpak® | A:CO; g g,}}“t’ 5 7
E AD-H c0t (5,0 pm, | B: EtOH+02% |~ °° Ohﬁt
250 x 4,6 mm) iPrNI, gD 40 110
duoc giit 2
phut
30% B dugc
Daicel Chiralpak® | A:CO; %‘é‘;‘; gf}“t’ 5 7
F AD-H cdt (5,0 pm, | B: EtOH+0,2% |~ °* °hﬁt
250 x 4,6 mm) iPrNH, g1p 40 110
duogc giit 2
phut
35% B dugc
Whelk@-0-RR) | 4O gg;‘g g&“t’ 5 7
G ZQ; (5’0)“ m, 250 x MeOH+0,2% trong 1 phut 40 110
/0 Im iPrNH, duoc giit 2
phut
10% B duogc
Daicel Chiralpak® | A:CO; g 4 Db s 7
H AD-H cdt (5,0 pm, | B: EtOH+02% |~ ° °hﬁt
250 x 4,6 mm) iPrNH, % g'p 40 110
ugc gilt 2
phut
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M3 Dong Thoi gian
phuong | Cot Pha dong Gradien chay chay
phdp CotT |BPR
20% B duoc
Daicel Chiralpak® | A:COz glélfli gf/‘“t’ 5 7.
I AD-H ¢c6t (5,0 pm, | B: EtOH+0,2% ] °h,
250 x 4,6 mm) {PrNH, trong 1 phut ) 4, 110
duoc giir 2
phut
45% B dugc
Daicel Chiralpak® | A:CO; e ‘; g(f}“t’ 5 7
J AD-Hcdt (5,0 pm, | B: EtOH+02% | >0
250 x 4,6 mm) {PrNH, rong 1 phut 1 4, 110
duoc gitt 2
phut
40% B duoc
Daicel Chiralpak® | A:CO; gg‘;gf/’“t’ 5 7
K AD-H 6t (5,0 pm, | B: BOH+0,2% |~ °h, )
250 x 4,6 mm) iPrNH, rong ® PAUL ) 40 110
dugc gitt 2
phut
40% B dugc
Whelk®-O-(R,R) | A:CO o ‘;g;ut’ 5 7
L ¢t (5,0 um, 250 x | B: EtOH+0,2% te“ 1 eht
4,6 mm) iPrNH, rong © Pt 1 40 110
dugc gitt 2
phut
40% B duoc
Whelk®-0-R,R) | A:CO; gaphit s 7
M c0t (5,0 pm, 250 x | B:iPrOH+0,2% | .~ °* °h, .
4,6 mm) {PrNH, rong I P | 40 110
dugc gil 2
phut
35% B dugc
Daicel Chiralpak® | A:CO2 ?él; ‘;gf}m’ 5 7
N AD-H cdt (5,0 um, | B: EtOH+0,2% |~ °° °h it
250 x 4,6 mm) iPrNH, & 1Pt 140 110
duoc giit 2
phut
35% B dugc
Daicel Chiralpak® | A:CO; g aphit s 7
o) ID-H cgt (5,0 pm, | B: EtOHH0,2% |~ ~* °h, ‘
250 x 4,6 mm) iPrNH; rong I Pt 49 110
dugc git 2
phut
35% B dugc
Daicel Chiralpak® A];CF?CE)H_ gift 4 phut, 5 7
P AD-H cdt (5,0 kM, | i5'01140.2% dén 50%
250 x 4,6 mm) {PrNH, ’ trong 1 phit | 40 110
dugc giit 2
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M3 Dong Thoi gian
phuong | Cot Pha dong Gradien chay chgy
phdp CotT |BPR
phut
5% B dugc
Daicel Chiralpak® | A:CO2 ggfl‘gg&}“t’ 5 7
Q AD-H cgt (5,0 pm, | B: EtOH+0,2% | =~ °h, ¢
250 x 4,6 mm) iPrNH, rong 1 PAYL 40 110
dugc gitt 2
phut
o/ _5(0)9
Daicel Chiralpak® | A:CO» L W 12 9,5
R AD3 cot (3,0 um, | B:E{OH+0,2% | (8 e
150 x 4,6 mm) iPrNH, oc 8l 3> 1 49 110
phut
35% B dugc
Whelk®-O-R,R) | €02 gilt 4 phit, | 4 7
S ¢t (5,0 um, 250 x| o EtOH- den 50%
46 m;n) ’ iPrOH+0,2% trong 1 phut 40 110
’ iPrNH2 duoc giflt 2 o
phut
0/_5()0
Daicel Chiralpak® | A:COz terf 560 /;]i 2,5 9,5
T AS3 ¢t (3,0 pm, | B: EtOH+0,2% dgaf .g 3“5’
150 x 4,6 mm) iPrNH3%H20 | o B 201 40 110
0/_&()0,
Daicel Chiralpak® | A:COz tlr%go 560 /;11.]3( 2,5 9,5
U ID-H ¢t (3,0 pm, | B: EtOH+0,2% ducf ig 3e
150 x 4,6 mm) PrNH+3%H20 | oo 129 40 110
‘ 0/_500
Daicel Chiralpak® | A:CO» tlr(c))r/lo W |25 9,5
A% AD-H ¢t (3,0 um, | B: MeOH+0,2% duof' ig g ‘
150 x 4,6 mm) PENH23%H,0 | S0o¢ 8122 49 110
phut
0/ _5()0,
Daicel Chiralpak® | A:CO L0 S 25 9,5
w AD-H ¢t (3,0 pm, | B: iPrOH+0,2% dmg .g3 : _
150 x 4,6 mm) PENHz+3%H,0 | SUo¢ 8122 40 110
phut
0/._5()
Whelk®-O-(R.R) | A:CO L0%20 PB 1as 9,5
X ¢t (5,0 um, 250 x | B: BtOH+0,2% dwf ig g
4,6 mm) iPrNH, OCBIE S0 40 110
phut
0/._5()0
Daicel Chiralpak® | A:CO» tlr?nf’ 560 4 °B a5 9,5
Y OD-H c6t (3,0 pm, | B: EtOH+0,2% dwf i§3 :
150 x 4,6 mm) iPINHz+3%H0 | ) B30 140 110
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M Dong Thoi gian
phuong | Cot Pha dong Gradien chay chay
phdp CotT | BPR
0/ _5()0
Daicel Chiralpak® | A:CO; . o) SR 9,5
AA IC-H cot (3,0 pm, | B: EtOH+0,2% d‘r’gg P 3“5’
150 x 4,6 mm) iPrNH+3%H20 pL ﬁtc 81U 221 40 110
Daicel Chiralpak® |/ ? (%3 D 125 9,5
AB AS3 ¢t (3,0 pum, ' . ong © paut,
150x46mm) | MeOH02% ) duoegitr3,5 | 4o 110
’ iPrNH; phut
0/._&()0
Daicel Chiralpak® | A:CO; th PUSHNER 9,5
AC AS3 0t (3,0 um, | B: iPrOH+0,2% é‘ong P 3“5’
150 x 4,6 mm) iPrNH, uoe gl 3,0 1 40 110
phut
Daicel Chiralpak® | 23C92 10%-30%B | 5 9,5
A B: EtOH- trong 6 phut,
AD AD-H c6t (3,0 pm, | . , P
150 x 4,6 mm) iPrOH+0,2% dugc gilt 3,5 40 110
’ iPrNH> phut B ,

Didm noéng chay (MP) dugc bao cdo theo °C chi pic quan sat dugc trong phép
phan tich nhiét quét vi sai (DSC): tir 30 dén 300°C & 10°C/phut.

TONG HOP HGP CHAT

Hop chit 1: (9E)-N-(3,4-diflophenyl)-4,1 4-dimetyl-2,2-dioxo0-2A5-thia-3,14-
diazabixyclo[10.3.0]pentadeca-1(15),9,12-trien-13-carboxamit.

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (500 mg, 1,58 mmol),
oct-7-en-2-amin (221 mg, 1,74 mmol) va bazo Hunig (0,82 mL, 0,75 g/mL, 4,74
mmol) dugc hoa tan trong THF (5 'mL) va duge khudy qua dém & hhiét 'dcf) trong
phong. Céc chét dé bay hoi dugc loai bo dudi ap suat giam va phin cin dugc tinh ché
trén silic oxit bang cach st dung gradien heptan so v6i EtOAc tao ra metyl 3-bromo-1-
mety1-4-(1-metylhept—6-enylsulfamoyl)pyrol—2-carboxylat (507 mg) dudi dang dau,
ddu nay héa rin khi d& yén. 'H NMR (400 MHz, CLOROFORM-d) 8 ppm 1,09 (d,
J=6,6 Hz, 3 H), 1,22 - 1,36 (m, 4 H), 1,37 - 1,50 (m, 2 H), 1,89 - 2,06 (m, 2 H),
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3,11 - 3,38 (m, 1 H), 3,91 (s, 3 H), 3,92 - 3,95 (m, 3 H), 4,53 (d, J=7,7 Hz, 1 H),
4,89 - 5,01 (m, 2 H), 5,76 (ddt, J=17,1, 10,3, 6,7, 6,7 Hz, 1 H), 7,35 (s, 1 H).

Metyl  3-bromo-1-metyl-4-(1-metylhept-6-enylsulfamoyl)pyrol-2-carboxylat
(100 mg, 0,25 mmol), kali alyltrifloborat (109 mg, 0,74 mmol), bis(tri-
tert-butylphosphin)paladi(0) (12,6 mg, 0,025 mmol) va Cs2COs3 (240 mg, 0,74 mmol)
duoc hoa tan trong hdn hop chira DME (5 mL) va nude (1 mL) va duge gia nhiét trong
16 vi séng & nhiét do 120°C trong 30 phut. Cac chét d& bay hoi dugc loai bo dudi ap
sudt giam va phan cin dugce tinh ché trén silic oxit bang cach st dung gradien heptan
so v6i EtOAc tao ra metyl 3-alyl-1-metyl-4-(1-metylhept-6-enylsulfamoyl)pyrol-
2-carboxylat (62 mg) dudi dang diu trong subt.

Metyl 3-alyl-1-metyl-4-(1-metylhept-6-enylsulfamoyl)pyrol-2-carboxylat
(62 mg, 0,17 mmol) duge hoa tan trong DCE (50 mL) va dugc gia nhiét dén 80°C
trong khi suc khi N, qua hdn hgp phan Ung. Chét xuc tac Grubbs thé hé tht hai (14,3
mg, 0,017 mmol) dugc bd sung va tiép tuc gia nhiét trong 2 gid. Céc chét d& bay hoi
dwoc loai bé dudi 4p sudt giam va phén cin dugc tinh ché trén silic oxit bang cach su
dung gradien heptan so v&i EtOAc tao ra metyl (9Z)-4,14-dimetyl-2,2-dioxo-2-thia-
3,14-diazabixyclo[10,3,0]pentadeca-1(15),9,12-trien-13-carboxylat (35 mg). Phuong
phép B; Rt: 1,19 phut. m/z : 341 (M+H)" Khéi lwong chinh xéac: 340,1.

Metyl (9Z)-4,14-dimetyl-2,2-dioxo-2-thia-3,1 4-diazabixyclo[10,3,0]pentadeca-
1(15),9,12-trien-13-carboxylat (35 mg, 0,1 mmol) va 3,4-difloanilin (12,4 pL, 1,29
g/mL, 0,12 mmol) dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (0,31
mL, 1 M trong THF, 0,31 mmol) dugc bd sung va hdn hop phén ing dugc khudy qua
dém & nhiét do trong phong. Hon hgp phan ung duoc 1am dimg bang NH4CI (chira
nuéce, bdo hoa, 5 mL). Ldp hitu co duge loai bo va 16p chira nude duge chiét bang
DCM (2 X 5 mL). Céc 16p hitu co két hop dugc 1am bay hoi dén kho va phén cin
duoge tinh ché trén silic oxit bang cach st dung gradien hebtan so vai EtOAc. San
pham thu duge duge két tinh tir hdn hop DCM:DIPE tao ra hop chét 1 dudi dang bot
mau tring nhat. 'H NMR (600 MHz, CLOROFORM d) d ppm 1,15 - 1,21 (m, 1 H)
1,22 (d, J=6,5 Hz, 3 H) 1,23 - 1,30 (m, 1 H) 1,41 - 1,49 (m, 3H)166 1,73 (m, 1 H)
2,02 - 210(m 1 H) 2,32 (br d, J=13,5 Hz, 1 H) 3,27 (dt, J=12,3, 6,2 Hz, 1 H) 3,64 (br
d J=18,5 Hz, 1 H) 3,85 (br dd, J=18,3, 5,0 Hz, 1 H) 3,91 (s, 3H)424(d J—62Hz 1
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H) 5,28 - 5,36 (m, 1 H) 5,93 (br d, J=15,6 Hz, 1 H) 7,01 - 7,06 (m, 1 H) 7,06 - 7,12
(m, 1 H) 7,31 (s, 1 H) 7,58 (ddd, J=12,0, 7,1, 2,6 Hz, 1 H) 7,94 (br s, 1 H). Phuong
phép B; Rt: 1,17 phit. m/z : 438 (M+H)" Khéi lwong chinh xé4c: 437,2.

Hop chit 2a va 2b: 8Z-N-(3,4-diflophenyl)-4,13 -dimetyl-2,2-dioxo0-2)5-thia-
3,13-diazabixyclo[9,3,0]tetradeca-1(14),8,11-trien-12-carboxamit va 8E-N-
(3,4-diflophenyl)-4,1 3-dimetyl-2,2-dioxo-2A%-thia-3,13-diazabixyclo[9.3.0]tetradeca-
1(14),8,11-trien-12-carboxamit.

Metyl  3-bromo-1-metyl-4-(1-metylhept-6-enylsulfamoyl)pyrol-2-carboxylat
(420mg, 1,03 mmol), kali alyltrifloborat (458 mg, 3,09 mmol),
bis(tri-tert-butylphosphin)paladi(0) (52,7 mg, 0,1 mmol) va Cs2COs3 (1008 mg, 3,09
mmol) dugc hoa tan trong hdn hop chira DME (5 mL) va nuée (1 mL) va duoc gia
nhiét trong 16 vi séng & nhiét d6 120°C trong 30 phut. Cac chét d& bay hoi dugc loai bo
dudi 4p sudt giam va phan cin duge tinh ché trén silic oxit bing céch sir dung gradien
heptan so v6i EtOAc tao ra metyl 3—alyl—1-vmetyl-4-[[(E)-l-metylhept-S-
enyl]sulfamoyl]pyrol-2-carboxylat (258 mg) dudi dang dAu trong sudt.

Metyl 3-alyl-1-metyl-4-[[(E)-1-metylhept-5-enyl]sulfamoyl] pyrol-2-carboxylat
(258 mg, 0,7 mmol) dugc hoa tan trong DCE (50 mL) va Na dugc suc qua hdn hop
phan tng. Chét xuc tac Grubbs thé hé thi hai (38,7 mg, 0,046 mmol) dugc bd sung va
h&n hop phan tng dugc gia nhiét trong 5 gidr. Céc chat d& bay hoi dugc loai bo dudi ap
sudt giam va phan cin dugc tinh ché trén silic oxit bang cach su dung gradien heptan
so  véi EtOAc tao ra metyl (8Z)-4,13-dimetyl- 2 ,2-dioxo-2-thia-3,13-
diazabixyclo[9,3,0]tetradeca-1(14),8,11-trien-12-carboxylat duéi dang bot mau tring
nhat. |

Metyl  (8Z)-4,13-dimetyl-2,2-dioxo-2-thia-3,13 -diazabixyclo[9,3 ,O]tetradeéa—
1(14),-8,11-trien-12-carboxylat (22 mg, 0,067 mmol) va 3,4-difloanilin (8,2 pL,
1,29 g/mL, 0,081 mmol) dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit
(1M trong THF) (202 pL, 1 M trong THF, 0,2 mmol) dugc bd sung va hén hop phan
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ttng duoc khudy qua dém & nhiét d¢ trong phong. Hon hop phan img dugc lam dimg
béng NH4CI (chira nuée, bdo hoa, 5 mL). Lép hitu co duge loai bo va 16p chira nude
duoc chiét bing DCM (2 X 5 mL). Céc 16p hitu co két hop duge 1am bay hoi dén kho
va phin cin dugc tinh ché trén silic oxit bang cach str dung gradien heptan so véi
EtOAc. San phim thu duge duge tinh ché thong qua HPLC didu ché (Pha ¢ dinh: RP
XBridge Prep C18 ODB- 5um, 30x250mm, Pha dong: dung dich NHsHCO3 0,25%
trong nudc, ACN) tao ra hop chét 2a (7,2 mg) 'H NMR (400 MHz, CLOROFORM-d)
8 ppm 1,30 (d, J=6,4 Hz, 3 H), 1,36 - 1,48 (m, 4 H), 1,84 (br dd, J=13,0, 5,1 Hz, 1 H),
1,93 - 2,10 (m, 1 H), 3,30 - 3,41 (m, 1 H), 3,56 - 3,68 (m, 1 H), 3,77 - 3,84 (m, 1 H),
3,85 (s, 3 H), 4,02 - 4,26 (m, 1 H), 5,54 - 5,74 (m, 2 H), 7,09 - 7,19 (m, 2 H), 7,26 (s, 1
H),‘ 7,65 - 7,72 (m, 1 H), 8,11 (br s, 1 H). Phuong phap D; Rt: 2,05 phut. m/z : 424
(M+H)* Khéi luong chinh x4c: 423,1 va hop chat 2b (18,2 mg) 'H NMR (400 MHz,
CLOROFORM-d) § ppm -0,05 - 0,05 (m, 1 H), 1,25 (d, J=6,2 Hz, 3 H), 1,36 - 1,45
(m, 1 H), 1,47 - 1,65 (m, 3 H), 2,00 - 2,27 (m, 2 H), 3,05 (br s, 1 H), 3,48 - 3,69 (m, 2
H), 3,75 - 3,90 (m, 3 H), 4,34 (br s, 1 H), 5,34 (dt, J=15.,6, 7,5 Hz, 1 H), 5,84 (dt,
J=15,7, 4,1 Hz, 1 H), 7,08 - 7,22 (m, 2 H), 7,63 - 7,72 (m, 1 H), 7,91 (br s, 1 H).
Phuong phép D; Rt: 2,09 phut. m/z : 424 (M+H)" Khéi lugng chinh xac: 423,1.

Hop chét 3: (5Z)-N-(3,4-diflophenyl)-8-metyl-1,1-dioxo-2-[(1R)-2,2,2-triflo-1-
metyl-etyl]-3 ,4-dihydf0pyrolo [3,4-g]thiazoxin-7-carboxamit.

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (5 g,- 15,79 mmol),
(R)fl,1,1-triﬂo-2-propylamin (2,68 g, 23,7 mmol), NaHCO; (3,98 g, 47,4 mmol) va
sang ‘phﬁn tir (10 g) duogc ﬁhﬁn phdi trong ACN (75 mL) trong binh ép‘ luc dung tich
150 mL. Huyén pht nay duoc khudy qua dém & nhiét do 80°C. Hon hop phéan tng
duoc loc va cac chit d& bay hoi duogc loai bod dudi ap suét giam. Phan cin dugc tinh
ché trén silic oxit bang cach st dung gradien heptan so véi EtOAc. Cic phan doan
chita san phim dﬁqc lam bay hoi dén khé tao ra 'metyl 3-bfomo-1-metyl-4-[[(1R)-
2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (4,89 g) dudi dang bdt mau

tréng.
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Metyl 3-bromo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-
2-carboxylat (2 g, 5,09 mmol), kali alyltrifloborat (2,26 g, 15,3 mmol), bis(tri-tert-
butylphosphin)paladi(0) (260 mg, 0,51 mmol) va Cs2COs (4,97 g, 15,3 mmol) dugc
hoa tan trong hdn hgp chira DME (15 mL) va nuée (3 mL) va du¢c gia nhiét trong 10
vi séng & nhiét d§ 100°C trong 30 phut. Céc chat dé bay hoi duoc loai bo dudi ap sudt
giam va phan cin dugc tinh ché trén silic oxit bing cach sit dung gradien heptan so v&i
EtOAc tao ra metyl 1-metyl-3-[(E)-prop-1-enyl]-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat (1,18 g) duéi dang bot mau nau nhat.

Metyl 1-metyl-3-[(E)-prop-1-enyl]-4-[[(1R)-2,2,2-triflo-1 -metyl-etyl]-
sulfamoyl]pyrol-2-carboxylat (1,18 g, 3,33 mmol) va 3,4-difloanilin (404 pL, 1,29
g/mL, 4 mmol) dugc hoa tan trong THF (25 mL). Lithi bis(trimetylsilyl)amit (10 mL,
1 M trong THF, 10 mmol) duoc bd sung va hdn hgp phan tng duoc khudy qua dém &
nhiét do trong phong. H5n hop phéan ing dugc lam dung béng NH4Cl (chua nudc, bdo
hoa, 10 mL). Lép hitu co duoc loai b va 16p chita nude duge chiét bing DCM (2 X 5
mL). Céc 16p hitu co két hop duoc 1am bay hoi dén khd va phan cin duge tinh ché trén
silic oxit bing cach sir dung gradien heptan so v&i EtOAc tao ra N-(3,4-diflophenyl)-1-
metyl-3-[(E)-prop-1-enyl]-4-[[(IR)-2,2,2-triflo-1 -metyl-etyl]sulfamoyl]pyrol-2-

carboxamit (1,08 g) dudi dang bdt mau nau.

DIAD (0,12 mL, 1,04 g/mL, 0,6 mmol) dugc bd sung vao dung dich chira N-
(3,4-diflophenyl)-1-metyl-3-[(E)-prop-1 -enyl]-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfa-
moyl]pyrol-2-carboxamit (180 mg, 0,4 mmol), 3-buten-1-ol (31,6 mg, 0,44 mmol) va
triphenylphosphin (157 mg, 0,6 mmol) trong THF (5 mL). Hon hgp phéan ung dugc
khudy qua dém & nhiét do trong phong. LCMS cho thay hiéu sult chuyén hoéa 60%
thanh san phidm mong mubn. 3 -buten-1-ol (31,6 mg, 0,44 mmol), triphenylphosphin
(157 mg, 0,6 mmol) va DIAD (0,12 mL, 1,04 g/mL, 0,6 mmol) duoc bd sung va hdn
hop phan tmg dugc khudy trong 1 gid. Cac chét d& bay hoi dugc loai bé dudi ap suét
giam va phan cén duge tinh ché trén silic oxit bing cach sit dung gradien heptan so voi
EtOAc tao ra 4-[but-3-enyl-[(1R)-2,2,72-triﬂo-l-metyl-etyl]sulfamoyl]-N—(3,4-
diﬂophenyl)-l-metyl-3-[(E)-prop—1-enyl]pyrol-Z-carboxamit (120 mg) dudi dang dau

trong_ suét.
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4-[but-3-enyl-[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]-N-(3 ,4-diflophenyl)-1-

metyl-3-[(E)-prop-1-enyl]pyrol-2-carboxamit (120 mg, 0,24 mmol) dugc hoa tan trong
DCE (150 mL) va N, dugc suc qua hdn hop phan tng. Chét xuc tic Grubbs thé hé thi
hai (20,2 mg, 0,024 mmol) dugc bd sung va hdn hop phén ing dugc gia nhigt & nhiét
6 80°C qua dém. Cac chét d3 bay hoi duoc loai bé dudi 4p sut giam va phan cin
duoc tinh ché trén silic oxit bang cach st dung gradien heptan so v6i EtOAc tao ra hop
chit 3 (92 mg) duéi dang bdt mau tréng. '"H NMR (400 MHz, CLOROFORM-d) 3
ppm 1,37 (br d, J=7,0 Hz, 3 H), 2,39 (br s, 2 H), 3,49 - 3,61 (m, 2 H), 3,99 (s, 3 H),
4,71 (dt, J=14,9, 7,6 Hz, 1 H), 6,24 (dt, J=10,6, 8,8 Hz, 1 H), 6,75 (d, J=10,8 Hz, 1
H), 7,07 - 7,17 (m, 2 H), 7,30 (s, 1 H), 7,60 - 7,70 (m, 2 H); Phuong phéap B; Rt: 1,13
phuat. m/z : 464 (M+H)" Khdi luong chinh xéc: 463,1.

Hop chit 4: N-(3,4-diflophenyl)-8-metyl-1,1 -dioxo-2-[(1R)-2,2,2-triflo-
1-metyl-etyl]-3,4,5,6-tetrahydropyrolo[3,4- g]thiazoxin-7-carboxamit.

' Hop chét 3 (80 fng, 0,17 fnmol) dugc hoa tan trong MeOH (20 mL), Pd/C
(10%) (18 mg, 0,017 mmol) duQc bd sung va hén hop phén ung dugc khudy qua dém
trong mdi trudng khi hydro. Cac chét ldé bay hoi dugc loai bé dudi ap suat giam va
phén cin dugc tinh ché trén silic oxit bing cach st dung gradien heptan so v6i EtOAc
ta0 ra hop chét 4 (63,1 mg) duséi dang bdt mau tring sau khi két tinh tir DCM:DIPE.
'H NMR (400 MHz, CLOROFORM-d) & ppm 1,36 (d, /=7,0 Hz, 3 H), 1,63 - 1,73 (m,
2 H), 1,73 - 1,86 (m, 2 H), 3,13 - 3,34 (m, 2 H), 3,51 - 3,60 (m, 2 H), 3,84 (s, 3 H),
4,76 (dt, J=15,1, 7,5 Hz, 1 H), 7,08 - 7,20 (m, 3 H), 7,53 (s, 1 H), 7,67 (ddd, J=12,0,
7,2, 2,4 Hz, 1 H); Phuong phap B; Rt: 1,18 phut. m/z : 466 (M+H)* Khdi lugng chinh
xac: 465,1; MP: 137,3 °C.

Hop chit 5: (4Z)—N—(3,4-diﬂophenyl)-3,8-dimetyl-1,1-dioxo-3,6-dihydro-2H-

pyrolo[3,4-g]thiazoxin-7-carboxamit.
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Metyl  3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (1000  mg,
3,16 mmol) va 3-buten-2-amin, hydroclorua (374 mg, 3,47 mmol) duoc hoa tan trong
THF (5 mL). Bazo Hunig (1,63 mL, 0,75 g/mL, 9,48 mmol) dugc bd sung va hdn hop
phan tng dugc khudy qua dém & nhi€t @0 trong phong. NH4Cl (béo hoa, chira nudc, 5
mL) dugc bd sung va 16p hitu co duge loai bo. Lop chira nude duge chiét baing DCM
(2 X 5 mL) va cée 16p hitu co két hop duoc 1am bay hoi dén kho. Phén c3n dugce tinh
ché trén silic oxit bing cach st dung gradien heptan so vo6i EtOAc tao ra metyl
3-bromo-1-metyl-4-(1-metylalylsulfamoyl)pyrol-2-carboxylat (981 mg) dudi dang bot

mau trang.

Metyl 3-bromo-1-metyl-4-(1-metylalylsulfamoyl)pyrol-2-carboxylat (200 mg,
0,57 mmol), kali alyltrifloborat (253 mg, 1,71 mmol), bis(tri-tert-butyl-
phosphin)paladi(0) (29 mg, 0,057 mmol) va Cs2C03 (557 mg, 1,71 mmol) dugc hoa
tan trong hdn hop chita DME (5 mL) va nuéc (1 mL) va duge gia nhiét trong 10 vi
séng & nhiét o 80°C trong 30 phut. Céc chét d& bay hoi duge loai bd dudi ép sult
giam va phan cin dugc tinh ché trén silic oxit bang cach st dung gradien heptan so vi
EtOAc tao ra metyl 3-a1y1-1-metyl-4-(1-metylalylsulfamoyl)pyro1-2-carb0xylat (47
mg) va rhetyl 3,7-dimetyl-1,l-dioxo-2,3-dihydropyrolo[3,4-ﬂthiaze‘pin-6-carboxylat
(79 mg).

Metyl 3-a1y1-1-metyl-4-(l-metylalylsulfamoyl)pyrol-2—carboxylat (47 mg,
0,15 mmol) dugc hoa tan trong DCE (100 mL) va N2 duge suc qua hdn hgp phan Ung.
Chét xtic thc Grubbs thé hé thi hai (26 mg, 0,03 mmol) duge b sung va hon hop phan
ung duogc gla nhiét ¢ nhiét d6 80°C qua dém. Céc chét d& bay hoi dugc loai bé dudi ap
sudt giam va phin cin duge tinh ché trén silic oxit béng cach st dung gradlen heptan
so v&i EtOAc tao ra metyl (4Z)-3,8-dimetyl-1,1-dioxo-3,6-dihydro-2H- -pyrolo[3,4-
g]thiazoxin-7-carboxylat (31 mg).

Metyl  (4Z)-3,8-dimetyl-1,1-dioxo-3 ,6-dihydro-2H-pyrolo[3,4-g]thiazoxin-7-
carboxylat (31 mg, 0,11 mmol) va 3,4-difloanilin (13,2 pL, 1,29 g/mL, 0,13 mmol)
duoc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (0,33 mL, 1 M trong THF,
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0,33 mmol) duoc bd sung va hdn hop phan ing dugc khudy qua dém & nhiét do trong
phong. Hon hop phan tmg dugc lam dimg bing NH4Cl (chira nudc, bdo hoa, 5 mL).
Lép hitu co duge loai bd va 16p chira nude duge chiét bing DCM (2 X 5 mL). Céc 16p
hitu co két hop dugc 1lam bay hoi dén kho va phﬁn can dugc tinh ché trén silic oxit
bang cach sit dung gradien heptan so véi EtOAc. San phim thu duoc dugc tinh ché
thong qua HPLC didu ché (Pha c¢6 dinh: RP XBridge Prep C18 OBD-10pm,
30x150mm, Pha dong: dung dich NHsHCO3 0,25% trong nudc, MeOH) tao ra hop
chét 5 (9,7 mg) dudi dang bdt mau tring. "H NMR (400 MHz, DMSO-ds) 8 ppm 1,23
(d, J=6,8 Hz, 3 H), 3,16 - 3,29 (m, 1 H), 3,58 (dd, /=13,5,10,2 Hz, 1 H), 3,68 (s, 3 H),
4,37 - 4,48 (m, 1 H), 5,30 (dd, J=10,0, 7,6 Hz, 1 H), 5,69 (q, /=9,1 Hz, 1 H), 7,28 (br
d, J=9,9 Hz, 1 H), 7,39 (s, 1 H), 7,40 - 7,46 (m, 2 H), 7,81 - 7,90 (m, 1 H), 10,56 (s, 1
H); Phuong phéap B; Rt: 0,97 phit. m/z : 382 (M+H)* Khdi luong chinh xé4c: 381,1.

- Hop chit 6: N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-2-[(1R)-2,2,2-triflo-
1-metyl-etyl]-3H-pyrolo[3,4-f]thiazepin-6-carboxamit.

DIAD (0,16 mL, 1,04 g/mL, 0,8 mmol) duoc bd sung vao dung dich chira N-
3 ,4-diﬂ0phenyl)- 1-metyl-3-[(E)-prop-1-enyl]-4-[[(1R)-2,2,2-triflo-1 -metyl-etyl] sulfa—
moyl]pyrol-2-carboxamit (180 mg, 0,4 mmol), 2-propen-1-ol (25,5 mg, 0,44 mmol) va
triphenylphosphin (209 mg, 0,8 mmol) trong THF (5 mL). Hon hop phan ng duoc
khudy qua dém & nhiét d trong phong. Céc chat dé bay hoi duge loai bo dudi 4p suét
giam va phan cin dugc tinh ché trén silic oxit bing cach st dung gradien heptan so v6i
EtOAc. Phan cin thu duoc duge tinh ché théng qua HPLC diéu ché (Pha c¢b dinh: RP
XBridge Prep C18 OBD-10pm, 30x150mm, Pha dong: dung diéh NH4HCO3 0,25%
trong nudc, MeOH) tao ra 4-[alyl-[(lR)-2,2,2-triﬂo-1-metyl-etyl]sulfamoyl]-N-(3,4—
diflophenyl)-1-metyl-3-[(E)-prop-1-enyl]pyrol-2-carboxamit (81 mg).

4-[alyl-[(lR)-2,2,2-triﬂo-1-metyl-etyl]sulfamoyl]-N—(3,4-diﬂophenyl)-1-metyl-
3-[(E)-prop-1-enyl]pyrol-2-carboxamit (81 mg, 0,16 mmol) dugc hoa tan trong DCE
(100 mL) va Nz dugc suc qua hdn hop phén tmg. Chét xtc tac Grubbs thé hé thit hai
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(28 mg, 0,033 mmol) duoc bd sung va hdn hop phan tmg dugc gia nhiét & nhigt do
80°C qua dém. Céc chét d& bay hoi dugc loai bo dudi ap suét giam va phan cin dugc
tinh ché thong qua HPLC diéu ché (Pha ¢ dinh: RP XBridge Prep C18 OBD-10um,
30x150mm, Pha dong: dung dich NHsHCO; 0,25% trong nuée, MeOH) tao ra hop
chét 6 (50,1 mg) dudi dang bot mau tring sau khi két tinh tr DCM:DIPE. 'H NMR
(360 MHz, DMSO-ds) 8 ppm 1,17 (d, J=7,0 Hz, 3 H), 3,74 (s, 3 H), 4,10 (dd, J=21,2,
4,8 Hz, 1 H), 4,28 - 4,37 (m, 1 H), 4,37 - 4,45 (m, 1 H), 5,68 - 5,75 (m, 1 H), 6,57 (br
d, J=12,8 Hz, 1 H), 7,40 - 7,49 (m, 2 H), 7,67 (s, 1 H), 7,81 - 7,89 (m, 1 H), 10,76 (s, 1
H); Phuong phap B; Rt: 1,13 phit. m/z : 450 (M+H)" Khéi lugng chinh x4c: 449,1.

Hop chidt 7: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-2,3-dihydropyrolo-

[3,4-f]thiazepin-6-carboxamit.

Metyl - 3,7-dimetyl-1,1-dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxylat
(79 mg, 0,29 mmol) va 3,4-difloanilin (36 pL, 1,29 g/mL, 0,35 mmol) dugc hoa tan
trong THF (5 mL). Lithi bis(trimetylsilyl)amit (0,88 mL, 1 M trong THF, 0,88 mmol)
duoc bd sung va hdn hop phan img duge khudy qua dém & nhiét d9 trong phong. Hén
hop phan tng dugc lam ding bang NH4Cl (chira nugc, bdo hoa, 5 mL). Lép hitu co
duoc loai bo va 16p chita nude duge chiét bang DCM (2 X 5 mL). Céc 16p hitu co két
hop duoc lam bay hoi dén kho va phan cin dugc tinh ché trén silic oxit bang cach st
dung gradien heptan so véi EtOAc. San phim thu duogc duge tinh ché thong qua HPLC
didu ché (Pha cé dinh: RP XBridge Prep C18 ODB- 5um, 30x250mm, Pha dong: dung
dich NH4HCO3 0,25% trong nuéc, ACN) tao ra hop chit 7. 'H NMR (360 MHz,
CLOROFORM-d) § ppm 1,41 (d, J=7,3 Hz, 3 H), 3,71 (q, J=7,0 Hz, 1 H), 3,76 (s,
3 H), 4,40 (brs, 1 H), 5,61 (dd, J=12.,4, 2,6 Hz, 1 H), 6,53 (dd, J=12,4, 2,2 Hz, 1 H),
7,10 - 7,26 (m, 3 H), 7,71 (ddd, J=12,0, 7,2, 2,4 Hz, 1 H), 8,20 (br s, 1 H); Phuong
phap D; Rt: 1,72 phut. m/z : 368 (M+H)" Khdi luong chinh xac: 367,1. Hon hop
raxemic ndy duoc tach riéng thanh chit ddng phan d6i anh 7a (19,5 mg) va 7b (13,4
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mg) bang SFC didu ché (Pha ¢ dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong:
CO», EtOH véi 0,4% iPrNH»). Phuong phép E; Rt : 7a:1,80 phut, 7b: 2,33 phit.

Hop chét 8: N—(3,4-diﬂophenyl)-7-metyl-1,1-dioxo-3v-(triﬂometyl)-2,3-dihydro-
pyrolo[3,4-f]thiazepin-6-carboxamit.

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (1000 mg,
3,16 mmol), 1,1,1-triflobut-3-en-2-ylamin (612 mg, 3,79 mmol), NaHCO3 (1062 mg,
12,64 mmol) va sang phén tr (2 g) dugc phéan phéi trong ACN (30 mL) va hdn hop
phan ung duge khudy 4 ngay & nhiét do 80°C Hon hop phéan ung duge loc va phan
dlCh loc duoc lam bay hoi dén kho. Phin can duorc tinh ché trén silic oxit béng cach st
dung gradien heptan so véi EtOAc tao ra metyl 3-bromo-1-metyl-4-[1- ~(triflometyl)-
alylsulfamoyl]pyrol-2-carboxylat (894 mg) duéi dang bot mau tréng.

Metyl 3-bromo-1-metyl-4-[1 ~(triflometyl)alylsulfamoyl]pyrol-2-carboxylat
(837 mg, 2,07 mmol), bis(tri-tert-butylphosphin)paladi(0) (211 mg, 0,41 mmol) va
TEA (286 pL, 0,73 g/mL, 2,07 mmol) dugc hoa tan trong DMEF (5 mL). Hon hgp phan
ting duoc gia nhiét trong 10 vi séng trong 30 phit ¢ nhiét d6 120°C. Céc chat dé bay
hoi duoc loai bo dudi ap sult giam va phén can dugc tinh ché trén silic oxit bang cach
st dung gradien heptan so véi EtOAc tao ra metyl 7-mety1-1,1-dioxo-3—(triﬂometyl)—
2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxylat (470 mg).

Metyl 7-metyl-1,1-dioxo-3-(triflometyl)-2,3-dihydropyrolo [3,4-f]thiazepin-
6-carboxylat (470 mg, 1,45 mmol) va 3,4-difloanilin (176 pL, 1,29 g/mL, 1,74 mmol)
dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (4,35 mL, 1 M trong THF,
4,35 mmol) duogc bd sung va hdn hop phan ung duoc khudy qua dém & nhiét d¢ trong
phong. Hbn hop phéan Gmg duoc lam dung bing NH4Cl (chira nude, bdo hoa, 5 mL).
Lép hitu co dugc loai bo va 16p chira nude duoc chiét baing DCM (2 X 5 mL). Cac lop
hitu co két hop duge 1am bay hoi dén kho va phan cin dugc tinh ché thong qua HPLC
didu ché (Pha ¢b dinh: RP XBridge Prep C18 OBD-10pm, 30x150mm, Pha dong:
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dung dich NH4HCO3 0,25% trong nwdc, MeOH) tao ra hop chét 8 (28,1 mg) dudi
dang bot mau tréng. '"H NMR (360 MHz, DMSO-ds) & ppm 3,75 (s, 3 H), 4,88 (brs, 1
H), 5,80 (dd, J=12,2, 3,0 Hz, 1 H), 6,77 - 6,83 (m, 1 H), 7,41 - 7,49 (m, 2 H), 7,73 (s,
1 H), 7,81 - 7,89 (m, 1 H), 8,64 (br d, J=10,1 Hz, 1 H), 10,83 (s, 1 H); Phuong phép
D; Rt: 1,89 phut. m/z : 420 (M-H)" Khdi luong chinh xéc: 421,1; MP: 245,6 °C.

Hop chit 9: N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-2,3-dihydropyrolo[3,4-f]-

thiazepin-6-carboxamit.

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (500 mg, 1,58 mmol)
va alylamin (223 mg, 3,79 mmol) duoc hoa tan trong THF (5 mL). Bazo Hunig
(1,63 mL, 0,75 g/mL, 9,48 mmol) duoc bd sung va hdn hgp phan ting dugc khudy qua
dém & nhiét do trong phong. NH4Cl (bdo hoa, chira nuéce, S mL) dugce bd sung va 16p
hitu co duoc loai bo. Lép chira nude duge chiét bing DCM (2 X 5 mL) va céc 16p hiru
co két hop duge lam bay hoi dén kho. Phin cin duge tinh ché trén silic oxit béng cach
st dung gradien heptan so véi EtOAc tao ra metyl 4-(alylsulfamoyl)—3-bromo-1-
metyl-pyrol—2—carboxylat (488 mg) dudi dang bot mau tréng. |

Metyl 4-(alylsulfamoyl)-3-bromo-1-metyl-pyrol-2-carboxylat ~ (430  mg,
1,28 mmol), bis(tri-tert-butylphosphin)paladi(0) (130 mg, 0,26 mmol) va TEA (177
uL, 0,73 g/mL, 1,28 mmol) dugc hoa tan trong DMF (5 mL) va dugc gia nhiét trong vi
séng trong 30 phut & nhiét do 140°C. Hon hop phan Gng duoc tinh ché tryc tiép thong
qua HPLC diéu ché (Pha c6 dinh: RP XBridge Prep C18 OBD-10pm, 30x150mm, Pha
dong: dung dich NH4sHCO3 0,25% trong nuéq, ACN) tao ra metyl 7-metyl-1,1-dioxo-
2,3-dihydropyrolo[3,4-ﬂthiazepin;G-cafboxylat (75 mg).

Metyl 7-mety1-l,1-dioxo-2,3-dihydropyrolo[3,4-ﬂthiazepin—6-carboxylat (75
mg, 0,29 mmol) va 3,4-difloanilin (36 pL, 1,29 g/mL, 0,35 mmol) duoc hoa tan trong
THF (5 mL). Lithi bis(trimetylsilyl)amit (0,88 mL, 1 M trong THF, 0,88 mmol) dugc
bd sung va hdn hop phan tng duoc khudy qua dém & nhiét do trong phong. Hbn hop
phan ng dugc lam dung bang NH4Cl (chtta nuée, béo hoa, S mL). Lop hitu co dugce
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loai b6 va 16p chira nude duge chiét bing DCM (2 X 5 mL). Cée 16p hitu co két hop
dugc lam bay hoi dén khé va phﬁn cdn dugc tinh ché trén silic oxit béng cach sir dung
gradien heptan so v6i EtOAc tao ra hgp chit 9 dudi dang bot mau niu nhat sau khi két
tinh tir hdn hop DCM:DIPE. 'H NMR (360 MHz, DMSO-ds) & ppm 3,71 (s, 3 H), 3,89
(ddd, J=6,4, 3,9, 1,8 Hz, 2 H), 5,65 (dt, J=12,5, 4,0 Hz, 1 H), 6,52 (dt, /=128, 1,7 Hz,
1 H), 7,39 - 7,48 (m, 2 H), 7,55 (s, 1 H), 7,62 (t, J=6,5 Hz, 1 H), 7,82 - 7,89 (m, 1 H),
10,76 (s, 1 H); Phuong phap B; Rt: 0,84 phut. m/z : 352 (M-H) Khéi luong chinh xdc:
353,1; MP: 221,9 °C.

Hop chit 10: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-2,3,4,5-tetrahydro-
pyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 7a (120 mg, 0,33 mmol) va Pd/C (10%) (35 mg, 0,033 mmol) dugce
phéan phbi trong MeOH (20 mL). Hdn hop phan tng dugc dit trong moi trudng khi
hydro va dugc khudy trong 2 gid. Hon hop phan {mg duoc loc va dugc lam bay hoi
dén kho dé tao ra hop chit 10a (111 mg) dudi dang bot mau trang.. '"H NMR (400
MHz, DMSO-ds) & ppm 1,13 (d, J=6,8 Hz, 3 H), 1,23 - 1,40 (m, 1 H), 1,84 (br dd,
J=142, 6,5 Hz, 1 H), 2,78 - 3,01 (m, 2 H), 3,58 - 3,66 (m, 1 H), 3,69 (s, 3 H), 6,89 -
7,17 (m, 1 H), 7,37 - 7,45 (m, 3 H), 7,81 - 7,89 (m, 1 H), 10,49 (br s, 1 H); Phuong
phép B; Rt: 0,90 phut. m/z : 368 (M-H)’ Khéi lwong chinh x4c: 369,1; MP: 231,6 °C.

Hop chét 10b (35,6 mg) dugc didu ché twong tu nhu duge mo ta d6i v6i hop
chét 10a, sit dung hop chét 7b thay vi hop chat 7a. 'H NMR (400 MHz, DMSO-dj) 3
ppm 1,13 (d, J=6,8 Hz, 3 H), 1,29 - 1,40 (m, 1 H), 1,84 (br dd, J=14,2, 6,5 Hz, 1 H),
2,78 - 3,02 (m, 2 H), 3,58 - 3,66 (m, 1 H), 3,69 (s, 3 H), 7,01 (br s, 1 H), 7,36 - 7,44
(m, 3 H), 7,81 - 7,88 (m, 1 H), 10,48 (br s, 1 H); Phuong phap B; Rfc: 0,90 phut. m/z :
368 (M-H) Khéi lugng chinh xéac: 369,1; MP: 229,8 °C |

Hop . chit 11: N—(3,4-diﬂophenyl)-3,6-dimetyl-l,1-dioxo-3,4-djhydro-2H-

pyrolo[3,4-e]thiazin-5-carboxamit.
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Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (2,2 g, 6,95 mmol)
duoc hoa tan trong amoniac (60 mL, 0,5 M trong dioxan, 30 mmol). Hon hop phan
tmg duoc khudy tai thoi didm 4 ngay & nhiét do trong phong. Céc chat dé bay hoi duge
loai bo va phan cin duge hoa tan trong 2-Me-THF va dugc rira béng nuéce. Lép hitu co
dugc 1am khoé (MgS0s), duoc loc, va duogc lam bay hoi dén kho dé thu duoc metyl 3-
bromo-1-metyl-4-sulfamoyl-pyrol-2-carboxylat (2 g) dudi dang bot mau trang.
Phuong phép B; Rt: 0,55 phut. m/z : 295 (M-H) Khdi lugng chinh x4c: 296.

Hdn hop chita metyl 3-bromo-1-metyl-4-sulfamoyl-pyrol-2-carboxylat (1,20 g,
3,92 mmol), pentan-2,4-dion (1,18 g, 11,8 mmol), d6ng(I) iodua (74,6 mg, 0,39 mmol)
va kali phosphat ba lan (1,66 g, 7,83 mmol) trong DMSO (18 mL) dugc khudy trong
mdi trudng khi N2 ¢ nhiét d6 90°C qua dém. Hon hop duoc lam ding bang HCI (chira
nuée, 1M, 20 mL), dung dich dugc chiét bing EtOAc (3 X 50 mL). Lép hitu co duge
két hop, duge 1am kho trén natri sulfat va duoc lam bay hoi dén kho. Phan cin mau
niu duoc tinh ché bing cach sir dung sic ky cot silica gel (EtOAc trong heptan tir 0
dén 100%) d& thu dugc metyl 3-axetonyl-4-(axetylsulfamoyl)-l-metyl-pyrol-Z-
carboxylat (1,22 g) duéi dang bdt mau néu nhat. Phuong phap B; Rt: 0,41‘ phut. m/z :
315 (M-H)" Khéi lugng chinh xac: 316,0.

Metyl 3-axetonyl-4-(axetylsulfamoyl)-1-metyl-pyrol-2-carboxylat (1,22 g,
3,86 mmol) dugc hoa tan trong TFA va dugc gia nhiét & diéu kién hoi luu trong 2 gio.
Hdn hop phan tmg duoc cd. Phan cin dugc hoa tan trong DCM (20 mL) va duoc rira
b%mg NaHCOs3 (chtra nude, béo hoa, 2 X 5 mL), duoc 1am kho (NaxSOa), dugce loc,
phén‘ dich lgc dugc c6 trong chén khong va phén cdn th6é duogc tinh ché bé‘mg cach st
dung séc ky cot silica gel (EtOAc trong heptan tir 0 d&én 100%) dé thu dugc metyl 3,6-
d.imetyl-l,1-dioxo-2H-pyrolo[3,4-e]thiazin—5-carboxylat (203 mg). 'H NMR (360
MHz, DMSO-ds) 8 ppm 2,02 (d, J=1,1 Hz, 3 H), 3,81 (s, 3 H), 3,92 (s, 3 H), 6,24 (br
s, 1 H), 7,86 (s, 1 H), 10,52 (br s, 1 H); Phuong phép B; Rt: 0,59 phut. m/z . 255 (M-
H) Khéi lugng chinh xac: 256,0. ”
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B sung lithi bis(trimetylsilyl)amit (3,17 mL, 1 M trong THF, 3,17 mmol) vao
dung dich chia metyl 3,6-dimetyl-1,1-dioxo-2H-pyrolo[3,4-e]thiazin-5-carboxylat
(203 mg, 0,79 mmol) va 3,4-difloanilin (123 mg, 0,95 mmol) trong THF (5 mL). Hon
hop phan Ung duoc khudy & nhiét 4§ trong phong trong 40 phut va dugc lam dimg
bing NH4CI (chtra nuéc, bio hoa, 5 mL). Lop chita nuée duge chiét bang DCM (3 X
50 mL). Céc 16p hitu co két hop duogc lam khd (Na2SOs), duge cb va phan cin duge
tinh ché trén silic oxit bdng cach st dung gradien heptan so véi EtOAc tao ra bot mau
nau ma dugc nghién thanh bot trong metanol. Chét két tta duogc loc va chét rén duoc
rira bing metanol dé thu duge N-(3,4-diflophenyl)-3,6-dimetyl-1,1-dioxo-2H-pyrolo-
[3,4-¢]thiazin-5-carboxamit (33 mg) dudi dang bot mau tring. Phuong phap B; Rt:
0,80 phut. m/z : 354 (M+H)" Khdi lugng chinh x4c: 353,0.

N-(3,4-diflophenyl)-3,6-dimetyl-1,1-dioxo-2H-pyrolo[3 ,4-e]thiazin-5-
carboxamit (33 mg, 0,093 mmol) dugc hoa tan trong THF (40 mL) va trong mdi
truong khi nito Pd/C (10%) (56 mg, 0,053 mmol) duoc bd sung. Hon hop phén ung
dugc hydro hoa trong 1 gio. Hon hop phan tmg duoc loc trén decalit. Th1et b1 loc dugce
ria bang THF (3 x 50 mL). Phan dich loc duorc lam bay hoi den kho va phan can duorc
tinh ché bang cach sir dung sac ky cot silica gel (EtOAc trong heptan tir 0 dén 100%)
dé thu duge hop chat 11 (18 mg) dudi dang bot mau trang. 1H‘ NMR (4OQ‘ MHz,
DMSO-ds) & ppm 1,26 (d, J=6,6 Hz, 3 H), 2,51 - 2,58 (m, 1 H), 2;83 (dd, J=16,3,
3.5z, 1 H), 3.55 - 3,70 (m, 1 H), 3,77 (br s, 3 H), 7,08 (br d, J=10,9 Hz, 1 H),
7,37 - 7,46 (m, 2 H), 7,61 (s, 1 H), 7,77 - 7,85 (m, 1 H), 10,15 (s, 1 H); Phuong phap
B; Rt: 0,87 phut. m/z : 354 (M-H) Khdi luong chinh xé4c: 355,0.

Hop chat 12: N-(3,4-diflophenyl)-7-flo-3-metyl-1,1 -dioxo-3,4- d1hydro -2H-

5,1016,2-benzoxathiazepin-6-carboxamit.

H
O N /N
's

NaxCOs3 (2,06 g, 19,5 mmol) duge hoa tan trong nudc (30 mL). B4 sung
DL-alaninol (2,93 g, 39,0 mmol) vao dung dich nay ngay sau d6 la THF (30 mL).
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Dung dich thu dugc duogc khudy va dugc lam lanh trong bé d4. Axit 3-(closulfonyl)-
2,6-diflobenzoic (5,00 g, 19,5 mmol) dugc hoa tan trong THF (40 mL) va n6 dugc bd
sung ting giot vao dung dich dang khudy. Hon hop thu duge duoc khudy trong 30
phut trong khi tiép tuc 1am lanh. Sau d6, hén hop duoc khudy trong 3 gi¢r & nhiét do
trong phong. Hon hop dugc cd trong chan khdng cho dén khi chi con lai nudce. Sau do,
20 mL nuéc duge bd sung va hdn hgp duge axit hoa béng chinh x4c 20 mL HCI (chta
nude, 1M). Hon hop nay dugc chiét bang cach sir dung 2-Me-THF (3 X 50 mL). Cac
chét hitu co két hop duoc rira bing nude mubdi (50 mL), dugc 1am kho (Na2SO4), duge
loc va duoc c6 trong chan khong dé tao ra axit 2,6-diflo-3-[(2-hydroxy-1-metyl-
etyl)sulfamoyl]benzoic dudi dang bot mau vang (4,9g). Phuong phap D; Rt: 0,75 phut.
m/z ; 294 (M-H)  Khéi lugng chinh xac: 295,0.

Axit 2,6-diflo-3-[(2-hydroxy-1-metyl-etyl)sulfamoyl]benzoic (1,00 g, 3,18
mmol), 3,4- d1ﬂoan111n (623 mg, 4,78 mmol), HATU (1,33 mg, 3,5 mmol) va DIPEA
(1,65 mL, 0,75 g/mL, 9,55 mmol) dugc hoa tan trong DMF (2 mL) va dugc khudy &
nhiét @6 trong phong trong 2 gio. Hon hop nay duge phun truc tiép 1én trén nut silic
oxit Va duogc tmh ché bang cach su dung sic ky cdt silica gel (rira gidi gradien:
EtOAc heptan 0: 100 den 100:0) tao ra N-(3,4-diflophenyl)-2,6-diflo-3- [(2-hydroxy—1-
metyl- etyl)sulfamoyl]benzamlt (987 mg) dudi dang dau.

N-(3,4-diflophenyl)-2,6-diflo-3-[(2-hydroxy-1-metyl- etyl)sulfamoyl]benzamlt
(887 mg, 2,18 mmol) trong DMF (8 mL) dugc xir Iy bang NaH (437 mg, thé phan tan
60% trong dau khoang, 10,9 mmol) & nhiét dd trong phong va hdn hop duoc khudy
trong 2 phut. Sau dd, né dugc gia nhiét, trong didu kién chiéu xa vi séng dén nhiét do
110°C trong 40 phit. H3n hop phan tmg duoc rét vao nude da (100 mL) va hdn hop
duoc ch1et bang cach st dung EtOAc (3 X 100 mL). Cac chét chlet két hop duoc rira
bang nudc mudi (100 mL), duge lam kho (Na2S0s4), duoc loc va dugc ¢b trong chin
khong. Phdn thé duoc tinh ché bang céch st dung séc ky cot silica gel (rira giai
gradien: EtOAc: heptan 0:100 dén 30:70) tao ra didu ma ket tinh ra khoi
diisopropylete/axetonitril dang so6i tao ra hop chat 12 (191 mg) ducn dang bot mau
tring. '"H NMR (400 MHz, DMSO-ds) & ppm 1,10 (d, J=7,04 Hz, 3 H) 3,66 (dd,
J=12,32, 9,68 Hz, 1 H) 3,77 - 3,88 (m, 1 H) 4,45 (dd, J=12,43, 2,31 Hz, 1 H) 7,32 (t,
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J=8,69 Hz, 1 H) 7,35 - 7,50 (m, 2 H) 7,79 - 7,91 (m, 3 H) 10,97 (s, 1 H); Phuong phap
B; Rt: 0,89 phut. m/z : 387 (M+H)* Khéi lugng chinh x4c: 386,1.

Hop chat 13: N-(3,4-diflophenyl)-6-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo-

[3,4-¢]thiazin-5-carboxamit.

Bd sung (Z)-1-etoxy-2-(tributylstannyl)eten (490 pL, 1,08 g/mL, 1,47 mmol)
vao dung dich chira metyl 3-bromo-1-metyl-4-sulfamoyl-pyrol-2-carboxylat (300 mg,
0,98 mmol) trong DMF (10 mL). Hon hop phan tmg dugc syc nito trong 5 phut va
bis(tri-tert-butylphosphin)paladi(0) (150 mg, 0,29 mmol) dugc bb sung. Hon hop phan
mg dugc gia nhiét & nhiét 46 140°C trong 20 phut. Hon hop phan tng dugc rét vao
nuée va duoc chiét bing EtOAc (3 x 30 mL). Céc 16p hitu co két hop duoc rira bang
nuée mudi, duoc 1lam khoé (NaSOs) va dugce cb d8 tao ra ddu mau nau. DAu nay dugc
hoa tan trong axetonitril va dugc rira bing heptan. Dung dich duoc ¢d dén kho dé thu
dugc metyl 3-[(E)-2-et0xyvinyl]-1-metyl-4-sulfamoyl-pyrol-2-carboxylat (707 mg)
duéi dang ddu mau nau. Phuong phép B; Rt: 0,63 phut. m/z : 289 (M-+H)" Khéi lugng
chinh xéc: 288,0.

Metyl 3-[(Z)-2-etoxyviny1]—1-mety1-4-sulfamoyl—pyrol—Z-carboxylat (707 mg,
1,15 mmol) duoc hoa tan TFA (5 mL) va duge khudy & nhiét do trong phong trong 1
gid. Hon hop phén timg duoc ¢d va duge hoa tan trong THF (50 mL) va duge cd tha‘lnh
metyl 6-metyl-1,1-dioxo-2H-pyrolo[3,4-e]thiazin-5-carboxylat (600 mg) dudi dang
dAu mau nau. Phuong phap D; Rt: 1,10 phit. m/z : 243 (M+H)" Khéi lugng chinh xéc:
242,0.

Metyl 6-metyl-1,1-dioxo-2H-pyrolo[3,4-e]thiazin-5-carboxylat (70  mg,
0,29 mmol) dugc hoa tan trong THF (20 mL) va trong moi truong khi nito, Pd/C
(10%) (26,4 mg, 0,025 mmol) dugc bd sung. Hon hgp phéan umg dugc hydro hoa trong
18 gid. H3n hop phan tmg duge loc trén decalit. Thiét bi loc duge rira bang THF (3 x
20 mL). Phin dich loc két hop dwoc 1am bay hoi dén kho. Phan can duoc tinh ché
bang cach st dung sdc ky cot silica gel (EtOAc trong heptan tir 0 dén 100%) dé thu
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duoc metyl 6-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-¢]thiazin-5-carboxylat (73
mg) dudi dang bt mau trdng. Phuong phép B; Rt: 0,62 phit. m/z : 243 (M-H) Khéi
luong chinh xac: 244,0. ‘

B6 sung lithi bis(trimetylsilyl)amit (0,31 mL, 1 M trong THF, 0,31 mmol) vao
dung dich chra metyl 6-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-¢]thiazin-5-
carboxylat (20 mg, 0,078 mmol) va 3,4-difloanilin (12,1 mg, 0,093 mmol) trong THF
(2 mL). Hon hop phan tmg dugc khudy & nhiét d§ trong phong trong 30 phit va dugce
lam dimg bing NH4Cl (chira nude, bio hoa, 2 mL). Lép chira nude duoc chiét bang
DCM (3 x 5 mL) va etyl axetat (15 mL). Céc 16p hitu co két hop duge c6 va phan cin
duoc tinh ché hai 14n trén silic oxit (EtOAc trong heptan tir 0 dén 100%) va thdng qua
HPLC didu ché (Pha ¢ dinh: RP XBridge Prep C18 OBD-10um, 30x150mm, Pha
dong: dung dich NHsHCO; 0,25% trong nude, ACN) tao ra hop chit 13 (15 mg) dudi
dang bjt mau tréng. 'H NMR (360 MHz, DMSO-dg) 8 ppm 2,72 - 2,79 (m, 2 H), 3,42
3,50 (m, 2 1), 3,78 (br s, 3 H), 7,18 (br s, 1 H), 7,37 - 7,47 (m, 2 H), 7,63 (s, 1 H),
7,78 - 7,85 (rh, 1 H), 10,21 (br s, 1 H); Phuong phép B; Rt: 0,82 phit. m/z : 340 (M-
H)" Khdi lugng chinh x4c: 341,0.

Hop chat 14: N—(3,4-diﬂophenyl)-3,7-dimety1—1,1-di0xo-3,4-dihydro-2H-
pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit. |

N F
Y3 10
HN
DIV N F

Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (500 mg, 1,85 mmol), DL-
alaninol (209 mg, 2,78 mmol) va bazo Hunig (0,96 mL, 0,75 g/mL, 5,56 mmol) duoc
hoa tan trong THF va duoc khudy qua dém & nhiét do trong phong. Chét két tha da
dugc tao thanh duge loc va phﬁn dich loc dugc lam bay hoi’ dén kho. Phin cin duoc
tinh ché trén silic oxit bang cach st dung gradien heptan so v6i EtOAc tao ra etyl 3-
flo-4-[(2-hydroxy-1-metyl-etyl)sulfamoyl]-1-metyl-pyrol-2-carboxylat (513 mg) dudi

dang bot mau tring.

Etyl 3-flo-4-[(2-hydroxy-1-metyl-etyl)sulfamoyl]-1 -metyl-pyrol-2-carboxylat
(240 mg, 0,78 mmol) va 3,4-difloanilin (0,094 mL, 1,29 g/mL, 0,93 mmol) dugc hoa
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tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (2,34 mL, 1 M trong THF, 2,34
mmol) duoc bd sung va hdn hop phan tmg dugc khudy qua dém & nhiét do trong
phong. Lithi bis(trimetylsilyl)amit (0,5 mL, 1 M trong THF, 0,5 mmol) duoc b sung
va hén hop phan ung dugc khudy 1 gio. NH4Cl (bdo hoa, chita nudce, 5 mL) duoc bd
sung va 16p hitu co duge loai bo. Lép chira nude dugc chiét bing DCM (2 X 5 mL) va
céc 16p hiru co két hop duoc lam bay hoi dén khd. Phan cin dugc tinh ché trén silic
oxit bang cach sir dung gradien heptan so v6i EtOAc tao ra N-(3,4-diflophenyl)-3-flo-
4-[(2-hydroxy-1-metyl-etyl)sulfamoyl]-1-metyl-pyrol-2-carboxamit (225 mg) dudi
dang bot mau tring sau khi két tinh tir hdn hop DCM:DIPE. -

N-(3,4-diflophenyl)-3-flo-4-[(2-hydroxy-1-metyl-etyl)sulfamoyl]-1-metyl-
pyrol-2-carboxamit (183 mg, 0,47 mmol) va xesi florua (15,5 mg, 0,94 mmol) dugc
phan phdi trong DMF (3 mL). Hon hop phan g duge gia nhiét trong 10 vi séng trong
2 gi & nhiét do 140°C. Han hop phan {mg duoc tinh ché théng qua HPLC dicu ché
(Pha cb dinh: RP XBridge Prep C18 OBD-10um, 30x150mm, Pha déng: dung dich
NH4HCO3 0,25% trong nudc, ACN) tao ra hop chét 14 (130 mg). 'H NMR (400 MHz,
DMSO ds) & ppm 1,10 - 1,20 (m, 3 H), 3,78 - 3,86 (m, 5 H), 4,51 - 4,59 (m, 1 H), 7,36
-748 (m, 3 H), 761 (br s, 1 H), 7,85 (ddd, J= 131 7.4, 2,3 Hz, 1 H), 9,44 (s, 1 H);
Phuong phap D; Rt: 1,82 phut. m/z : 372 (M+H) Khdi luong chinh xac 371 1 Hon
hop raxemic nay dugc phan tach thanh chat dong phan d6i anh 14a (40, 6 mg) va 14b
(36,9 mg) bang SFC diéu ché (Pha ¢b dinh: Chiralpak Diacel AD 20 x 250 mm, Pha
dong: CO2, EtOH v6i 0,4% iPrNH>). Metod F; Rt : 14a:1,52 phut, 14b: 2,14 phut.

Hop chét 15: (SZ)—N-(3,4-diﬂophenyl)-3,8-dimetylj1,1-dioxoj3,4-dihydro-2H-

pyrolo[3,4-g]thiazoxin-7-carboxamit.

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (1000 mg,
3,16 mmol) va pent-4-en-2-ylamin hydroclorua (423 mg, 3,47 mmol) duogc hoa tan
trong THF (5 mL). Bazo Hunig (1,63 mL, 0,75 g/mL, 9,48 mmol) duoc bd sung va
hdn hgp phan tng duge khudy qua dém & nhiét d¢ trong phong. NH4ClI (béo hoa, chira
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nude, 5 mL) dugce bd sung va 16p hitu co dugc loai bo. Lép chira nude duge chiét
bing DCM (2 X 5 mL) va céc 16p hitu co két hop duge lam bay hoi dén kho. Phin cin
duogce tinh ché trén silic oxit bang cach sir dung gradien heptan so v6i EtOAc tao ra
metyl 3-bromo-1-metyl-4-(1-metylbut-3-enylsulfamoyl)pyrol-2-carboxylat (965 mg)

duéi dang bot mau tréng,

Metyl 3-bromo- 1-metyl-4-(1-metylbut-3-enylsulfamoyl)pyrol-2-carboxylat
(97 mg, 0,28 mmol), bis(tri-fert-butylphosphin)paladi(0) (13,6 mg, 0,027 mmol) va
TEA (36,8 pL, 0,73 g/mL, 0,27 mmol) dugc hoa tan trong DMF (5 mL) va dugc gia
nhiét trong 16 vi séng & nhiét d6 150°C trong 30 phut. Hon hop phan tng duge tinh
ché théng qua HPLC diéu ché (Pha ¢ dinh: RP XBridge Prep C18 OBD-10pm,
30x150mm, Pha ddng: dung dich 0,25% NH4HCO;3 trong nudc, ACN) tao ra metyl
(52)-3,8-dimetyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3 ,4-g]thiazoxin-7-carboxylat (41
mg).
~ Metyl  (57)-3,8-dimetyl-1,1 -dioxo-3,4-dihydro-2H-pyrolo[3,4-g]thiazoxin-7-
carboxylat (41 mg, 0,14 mmol) va 3,4-difloanilin (17,5 pL, 1,29 g/mL, 0,17 mmol)
dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (433 pL, 1 M trong THF,
0,43 mmol) dugc bb sung va hdn hgp phan img duge khudy qua dém & nhiét do trong
phong. Hén hop phan tmg duge lam dung bang NH4Cl (chtta nudc, bdo hoa, 5 mL).
Lép hitu co duge loai bd va 16p chira nude duge chiét bang DCM 2X5 mL) Cac 16p
hitu co két hop dugc 1am bay hoi dén kho va phin cin duoc tinh ché thong qua HPLC
didu ché (Pha c¢d dinh: RP XBridge Prep C18 OBD-10pm, 30x150mm Pha dong:
dung dich NH4HCO3 0,25% trong nuéc, MeOH) tao ra hop chat 15 1H NMR (400
MHz, DMSO-ds) § ppm 1,32 (d, J=7,0 Hz, 3 H), 2,08 - 2,16 (m, 1 H), 2,46 (ddd,
J=13,6, 8,6, 1,8 Hz, 1 H), 3,51 (quind, J=6,9, 6,9, 6,9, 6,9, 1,8 Hz, 1 H), 3,92 (s, 3 H),
6,08 (dt, J/=11,0, 8,8 Hz, 1 H), 6,77 (d, J=11,0 Hz, 1 ﬁ), 7,31 (dt, J=10,4, 9,0 Hz, 1
H), 7,38 - 7,44 (m, 2 H), 7,89 (ddd, J=13,0, 7.4, 2,6 Hz, 1 H); Phuong phap D; Rt:
1,78 phtt. m/z : 382 (M+H)" Khéi lugng chinh xé4c: 381,1. Hdn hop raxemic ndy dugc
phan tach thanh chit ddng phan dbi anh 15a (4,7 mg) va 15b (4,2 mg) bing SFC diéu
ché (Pha c¢b dinh: Kromasil (R,R) Whelk-O 1 10/100, Pha déng: CO2, MeOH + 0,4
iPrNH>). Phuong phép G; Rt : 15a: 2,31 phut 15b: 2,75 phat.
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Hop chét 16: N-(3,4-diflophenyl)-2-isopropyl-6-metyl-1,1-dioxo-3,4-dihydro-

pyrolo[3,4-e]thiazin-5-carboxamit.

. 0 N F
_ N P
=3 N oF
0'¢
0 N

Metyl 6-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-e]thiazin-5 -carboxylat
(40 mg, 0,11 mmol) dugc hoa tan trong DMF (1 mL) va 2-bromopropan (17,2 pL,
2,28 g/mL, 0,32 mmol) dugc bd sung. Hon hgp phéan tng duoc khqu & nhiét do trong
phong trong 66 gio. Hbn hop phan ting dugc pha lodng véi nude va dugce chiét bang
EtOAc (3 x 10 mL). Céc 16p hitu co két hop dugc 1am khé va duge cb dn kho. Chét
rin mau tréng dugc tinh ché bang cach st dung sic ky cot silica gel (EtOAc trong
heptan tir 0 dén 100%) dé thu duoc metyl 2-isopropy1-6-metyl-1,l-dioxo-3,4-dihydro-
pyrolo[3,4-e]thiazin—5-carboxylat‘ (20 mg) duc"ﬁ dahg Bc}t rhéu tréng. Phuong phép B;
Rt: 0,84 phit. m/z : 287 (M+H)* Khi lugng chinh xac: 286,0.

Bb sung lithi bis(trimetyisilyl)amit (0,28 mL, 1 M trong THF, 0,28 mmol) vao
dung dich chira metyl 2-isopropy1-6-metyl-l,1-diox0-3,4—dihydropyrolo[3,4-e]thiazin—
5-carboxylat (20 mg, 0,07 mmol) va 3,4-difloanilin (10,82 mg, 0,084 mmol) trong
THF (2 mL) va hén hgp phan ung duoc khudy 1 gio & nhiét do trong phong. Lithi
bis(trimetylsilyl)amit (0,28 mL, 1 M trong THF, 0,28 mmol) dugc bvé sung va hdn hop
phan tng duoc khudy 5 phat & nhiét d¢ trong phong va dugc lam ding bing NH4ClI
(chita nudc, bio hoa, 2 mL). Lop chira nude duge chiét bing DCM (3 x 5 mL). Céc
16p hitu co két hop dugc cd va phan cin duge tinh ché trén silic oxit (EtOAc trong
heptan tir 0 dén 100%) dé thu dwoc bdt mau néu. Bot nay dugc nghién trong metanol
n6ng. Huyén phit mau tréng duoc loc dé thu duge hop chit 16 (18 mg) dudi déng chit
rén mau tring nhat. 'H NMR (400 MHz, DMSO-de) & ppm 1,16 (d, J=6,8 Hz, 6 H),
2,83 - 2,90 (m, 2 H), 3,58 - 3,65 (m, 2 H), 3,78 (s, 3 H), 4,09 - 4,21 (m, 1 H), 7,36 -
7,46 (m, 2 H), 7,63 (s, 1 H), 7,77 - 7,83 (m, 1 H), 10,08 (br s, 1 H); Phuong phép B;
Rt: 0,98 phtt. m/z : 384 (M+H)" Khdi lugng chinh xac: 383,0.
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Hop chit 17: N-(3,4-diflophenyl)-3-etyl-6-metyl-1,1-dioxo-3,4-dihydro-2H-

pyrolo [3,4-e]thiazin-5-carboxamit.

Metyl  3-etyl-6-metyl-1 ,1-dioxo-2H-pyrolo[3,4-¢]thiazin-5-carboxylat ~ dugc
didu ché tuong tu nhu duge md ta d6i v6i metyl 3,6-dimetyl-1,1-dioxo-2H-pyrolo[3,4-
e]thiazin-5-carboxylat, sit dung heptan-3,5-dion thay vi pentan-2,4-dion.

Metyl 3-etyl-6-metyl-1,1-dioxo-2H-pyrolo[3,4-e]thiazin-5-carboxylat (128 mg,
0,18 mmol) dugc hoa tan trong MeOH (10 mL) va trong mo6i truong khi nito Pd/C
(10%) (20 mg, 0,018 mmol) dugc bd sung. Hon hop phén ung dugc hydro hoa trong
18 giv. Pd/C (10%) (20 mg, 0,018 mmol) duoc bd sung trong moi tru&ng khi nito.
Hon hop phén ufng du’qé hydro hoéa trong 18 gid & nhiét do 50°C. Hon hop phéan tmg
duoc loc trén decalit. Banh loc duoc rira bing MeOH (3 x 20 mL). Phan dich loc duge
lam bay hoi dén kho va phﬁn can duogc tinh ché bing cach st dung séc ky cot silica gel
(EtOAc trong heptan tir 0 dén 100%) dé thu dugc metyl 3-etyl-6-metyl-1,1-dioxo-3,4-
dihydro-2H-pyrolo[3,4-¢]thiazin-5-carboxylat (20 mg). Phuong phap B; Rt: 0,74 phut.
m/z : 271 (M-H) Khdi luong chinh xéac: 272,0.

B sung lithi bis(trimetylsilyl)amit (0,29 mL, 1 M trong THF, 0,29 mmol) vao
dung dich chtra metyl 3-etyl-6-metyl-l,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-e]thiazin-
5-carboxylat (20 mg, 0,073 mmol) va 3,4-difloanilin (9,5 mg, 0,073 mmol) trong THF
(2 mL). H5n hop phan tmg duoc khudy & nhiét do trong phbng trong 30 phit va‘l duoc
lam dung bang NH4Cl (chtra nude, bdo hoa, 2 mL). Lop chira nudc dugc chlet bang
DCM (3 x 5 mL). Cac 16p hitu co két hop duoc cd va phan cin dugc tmh che thong
qua HPLC diéu ché (Pha ¢4 dinh: RP XBridge Prep C18 OBD-10pm, 30x150mm, Pha
dong: dung dich NH4HC03 0,25% trong nudc, ACN) tao ra hop chit 17 (4,5 mg) du01
dang bt mau trang nhat. 'H NMR (400 MHz, DMSO-ds) & ppm 0,96 (tt, J= 7, 3 1,0
Hz, 3 H), 1,54 - 1,63 (m, 2 H), 2,45-2,55 (m, 1 H), 2,80 - 2,92 (m, 1 H), 3,16 - 3,44
(m, 1 H), 3,77 (s, 3 H), 6,92 - 7,05 (m, 1 H), 7,37 - 7,46 (m, 2 H), 7,60 (s, 1 H), 7,77 -
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7,84 (m, 1 H), 10,09 - 10,19 (m, 1 H); Phuong phap B; Rt: 0,91 phit. m/z : 368 (M-H)’
Khéi lugng chinh xéc: 369,1.

Hop chit 18:  N-(3,4-diflophenyl)-2,3,7-trimetyl-1,1 -dioxo-3H-pyrolo-
[3,4-f|thiazepin-6-carboxamit. A

Trimetylsulfoxoni iodua (123 mg, 0,56 mmol) va kali tert-bufoxit (58 mg, 0,52
mmol) duoc hoa tan trong DMSO (5 mL) & nhigt 40 50°C. Hop chat 7 (100 mg,
0,27 mmol) d duoc hoa tan trong DMSO (5 mL) duoc bd sung timg giot va hdn hop
phan tng dugc khudy qua dém & nhiét 4§ 50°C. Trimetylsulfoxoni iodua (123 mg,
0,56 mmol) va kali fert-butoxit (58 mg, 0,52 mmol) dugc hoa tan trong DMSO (5 mL)
va hop chét nay duogc bd sung vao hdén hop phén ting ma duoc khuéy trong mot gio
nita. Hon hop phan ung duoc tinh ché théng qua HPLC diéu ché (Pha ¢ dinh: RP
XBridge Prep C18 OBD- 10pm, 30x150mm, Pha dong: dung dich NH4HCO3 0,25% -
trong nudc, MeOH) tao ra hop chét 18 (23,7 mg). '"H NMR (400 MHz, AXETONE-db)
8 ppm 1,41 (d, J=7,5 Hz, 3 H), 2,53 (s, 3 H), 3,86 (s, 3 H), 4,88 (qt, J=7,5,2,6 Hz, 1
H), 5,40 (dd, J=12,4, 2,5 Hz, 1 H), 6,67 (dd, J=12,5, 2,9 Hz, 1 H), 7,34 (dt, J=10,4,
9,0 Hz, 1 H), 7,44 (s, 1 H), 7,47 - 7,56 (m, 1 H), 7,94 (ddd, J=12.9, 7.5, 2,6 Hz, 1 H),
9,84 (br s, 1 H); Phuong phap B; Rt: 0,99 phut. m/z : 382 (M+H)" Khéi lwong chinh
X4c: 381 1. | |

Hop chét 19: N—(3 4- dlﬂophenyl) 7 metyl-1,1-dioxo-spiro[2,4- dlhydropyrolo-
[3,4-b][1,4,5]oxathiazepin-3,1' -xyclopropan]-6-carboxamit.

Hop chét 19 (18,1 mg) dugc didu ché twong tir nhu duge mé ta ddi véi hop chét
14, st dung 1-amino-xyclopropanmetanol thay vi DL-alaninol. 'H NMR (400 MHz,
DMSO-ds) § ppm 0,91 - 1,04 (m, 4 H), 3,83 (s, 3 H), 4,15 (s, 2 H), 7,36 - 7,47 (m, 2
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H), 7,49 (s, 1 H), 7,84 (ddd, J=13,2, 7,5, 2,2 Hz, 1 H), 8,23 (s, 1 H), 9,51 (s, 1 H);
' Phuong phép B; Rt: 0,94 phit. m/z : 384 (M+H)" Khéi lugng chinh xac: 383,1.

Hop chét 20: (3R)-N-(3,4-diflophenyl)-3-etyl-7-metyl-1,1-dioxo-3,4-dihydro-
2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.
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Hop chét 20 (36,6 mg) dugc didu ché tuong tw nhu duge mé ta dbi v6i hop chét
14, stt dung (R)-(-)-2-amino-1-butanol thay vi DL-alaninol. 'H NMR (400 MHz,
DMSO-ds) 5 ppm 0,98 (t, J=7,4 Hz, 3 H), 1,37 - 1,55 (m, 2 H), 3,47 - 3,59 (m, 1 H),
3,82 (s, 3 H), 3,83 - 3,89 (m, 1 H), 4,56 - 4,62 (m, 1 H), 7,36 - 7,49 (m, 3 H), 7,54 (br
d, J=8,4 Hz, 1 H), 7,85 (ddd, J=13,2, 7,5, 2,4 Hz, 1 H), 9,43 (s, 1 H); Phuong phap B;
Rt: 0,99 phit. m/z : 386 (M+H)* Khi lugng chinh x4c: 385,1.

Hop chat 21: N—(3,4-diﬂophenyl)-3,8-dimetyl—l,1-diox,o-2,3,4,5-tetrahydro-
pyrolo[3,4-b][1,4,5]oxathiazoxin-7-carboxamit.

F
~ % X
AN
\O N

N

Hop chat 21 (137,3 mg) duogc didu ché twong tu nhu dugc mod ta dbi véi hop
chét 14, st dung 3-aminobutan-1-ol thay vi DL-alaninol. 'H NMR (400 MHz, DMSO-
ds) 8 ppm 1,04 (d, J=5,9 Hz, 3 H), 1,21 (d, J=6,6 Hz, 3 H), 1,66 - 1,76 (m, 1 H), 1,97 -
2,05 (m, 1 H), 3,78 - 3,85 (m, 4 H), 4,21 (ddd, J=11,8, 8,4, 3,2 Hz, 1 H), 4,31 - 4,38
(m, 1 H), 7,36 - 7,48 (m, 3 H), 7,63 (d, J/=9,2 Hz, 1 H), 7,86 (ddd, J=13,3, 7,4, 2,4 Hz,
1 H), 9,54 (s, 1 H); Phuong phép B; Rt: 0,96 phut. m/z : 386 (M+H)" Khéi luong
chinh xac: 385,1.

Hop chét 220 @3 S)-N-(3_,4-diﬂophenyl)-3-isopropyl-7-metyl-1, 1-dioxo-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit.
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Hop chit 22 (46,5 mg) dugc didu ché tuong tw nhu duge mé ta doi vi hop chét
14, st dung (S)-(+)-2-amino-3-metyl-1-butanol thay vi DL-alaninol. 'H NMR (400
MHz, DMSO-ds) 8 ppm 0,94 (d, J/=6,8 Hz, 3 H), 0,97 (d, J=6,6 Hz, 3 H), 1,85 (dq,
J=13,4, 6,8 Hz, 1 H), 3,46 (br s, 1 H), 3,83 (s, 3 H), 3,94 (dd, /=12,7, 9,1 Hz, 1 H),
4,70 (dd, J=12,5, 1,5 Hz, 1 H), 7,36 - 7,55 (m, 4 H), 7,86 (ddd, J=13,1, 7.4, 2,5 Hz, 1
H), 9,42 (s, 1 H); Phuong phép B; Rt: 1,05 phut. m/z : 400 (M+H)" Khdi lwong chinh
xac: 399,1.

Hop <chit 23: (3 S)-N-(3,4-diflophenyl)-7-metyl-3-[(1S)-1-metylpropyl]-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.
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Hop chét 23 (30,8 mg) dugc diéu ché tuong tw nhu dugc md ta doi voi hop chit
14, st dung L-isoleuxinol thay vi DL-alaninol. 'H NMR (400 MHz, DMSO-ds) 6 ppm
0,87 (t, J=7,4 Hz, 3 H), 0,94 (d, J=6,8 Hz, 3 H), 1,22 - 1,33 (m, 1 H), 1,46 - 1,56 (m, 1
H), 1,56 - 1,65 (m, 1 H), 3,53 (br s, 1 H), 3,83 (s, 3 H), 3,94 (dd, /=128, 9,0 Hz, 1 H),
4,71 (d, J=11,0 Hz, 1 H), 7,36 - 7,45 (m, 1 H), 7,45 - 7,52 (m, 2 H), 7,56 (br s, 1 H),
7,86 (ddd, J=13,2, 7,4, 2,5 Hz, 1 H), 9,42 (s, 1 H); Phuong phép B; Rt: 1,10 phut. m/z
: 414 (M+H)* Khéi lugng chinh xac: 413,1. |
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Hop chat 24: N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-spiro[2,4-dihydropyrolo-
[3,4-b][1,4,5]oxathiazepin-3,3'-oxetan]-6-carboxamit.
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Hop chit 24 (51,6 mg) dugc didu ché twong ty nhu dwoe mé ta doi voi hop chét
14, stt dung (3-aminooxetan-3-yl)metanol thay vi DL-alaninol. 'H NMR (400 MHz,
DMSO-ds) & ppm 3,82 (s, 3 H), 4,47 (d, J=6,8 Hz, 2 H), 4,65 (d, /=6,8 Hz, 2 H), 4,76
(s, 2 H), 7,38 - 7,46 (m, 1 H), 7,49 (s, 1 H), 7,50 - 7,54 (m, 1 H), 7,89 (ddd, J=13,1,
7.4,2,5 Hz, 1 H), 8,47 (s, 1 H), 9,46 (s, 1 H); Phuong phap B; Rt: 0,88 phut. m/z : 400
(M+H)* Khi lugng chinh xac: 399,1.

Hop chit 25: (3R)-N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-3-phenyl-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.
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Hop chét 25 (5 mg) dugc diéu ché twong tw nhu duge mé ta ddi véi hop chét
14, stt dung rugu (D)-beta-aminophenetylic thay vi DL-alaninol. '"H NMR (400 MHz,
DMSO-ds) & ppm 3,86 (br s, 3 H), 4,15 - 4,26 (m, 1 H), 4,74 (br d, J=11,7 Hz, 1 H),
4,92 (br d, J=9,2 Hz, 1 H), 7,28 - 7,44 (m, 4 H), 7,48 (br s, 3 H), 7,58 (s, 1. H), 7,85 (br
s, 1 H), 9,43 (br s, 1 H); Phuong phip B; Rt: 1,07 phut. m/z : 432 (M-HY Khéi lugng
chinh xac: 433,1.

Hop chit 26: (3 S)-N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-3-phenyl-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit.
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Hop chit 26 (8,8 mg) duoc didu ché tuong ty nhw duge mé ta d6i v6i hop chit
14, st dung (S)-(+)-2-phenylglyxinol ‘thay vi DL-alaninol. 'H NMR (400 MHz,
DMSO-ds) & ppm 3,86 (s, 3 H), 4,20 (dd, J=12,8, 9,7 Hz, 1 H), 4,74 (dd, J=12,8,
2,0 Hz, 1 H), 4,92 (br d, J=8,1 Hz, 1 H), 7,31 - 7,44 (m, 4 H), 7,44 - 7,51 (m, 3 H),
7,56 (s, 1 H), 7,85 (ddd, J=13,2, 7,5, 2,4 Hz, 1 H), 8,24 (br s, 1 H), 9,43 (br s, 1 H);
Phuong phap B; Rt: 1,07 phit. m/z : 432 (M-HY Khbi lwong chinh xac: 433,1.

Hop chit 27:  (3R)-N-(3,4-diflophenyl)-3-isopropyl-7-metyl-1,1-dioxo-
3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit.
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Hop chit 27 (22,7 mg) duge diéu ché twong tu nhu duge md ta dbi voi hop chéit
14, D-valinol thay vi DL-alaninol. 'H NMR (400 MHz, DMSO-ds) 6 ppm 0,96 (dd,
J=12,1, 6,8 Hz, 6 H), 1,85 (dq, J=13,3, 6,7 Hz, 1 H), 3,46 (br d, J=6,8 Hz, 1 H),
3,83 (s, 3 H), 3,94 (dd, J=12,8, 9,2 Hz, 1 H), 4,69 (dd, J=12,8, 1,5 Hz, 1 H), 7,36 -
7,54 (m, 4 H), 7,86 (ddd, J=13,2, 7.4, 2,5 Hz, 1 H), 9,42 (s, 1 H); Phuong phép D; Rt:
2,00 phut. m/z : 400 (M+H)" Khéi lugng chinh xéc: 399,1.
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Hop chdt 28: N-(3,4-diflophenyl)-3,4,7-trimetyl-1,1-dioxo-3,4-dihydro-2H-
pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.
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Hop chét 28 (18,1 mg) duoc didu ché twong ty nhw duge md ta déi véi hop chit
14, stt dung 3-amino-2-butanol thay vi DL-alaninol. Phuong phap B; Rt: 0,94 phut.
m/z : 384 (M+H)" Khéi lugng chinh xéc: 383,1.

Hop chdt 29: (*S)-3,7-dimetyl-1,1-dioxo-N-(3,4,5-triflophenyl)-2,3-dihydro-

pyrolo[3,4-f]thiazepin-6-carboxamit.

3-clo-1-buten (88,1 g, 973 mmol) dugc bd sung vao huyén phu dugce khudy trén
bé mit cua kali phtalimit (157 g, 848 mmol) va K2COs (23,5 g, 170 mmol) trong DMF
(1,3 L). HOn hogp phan tmg dugc gia nhiét dén 120°C trong 5 gid. Hon hgp phan tng
duoc dé ngudi xubng nhiét do trong phong va dugc khudy qua dém & nhiét do trong
phong. Hén hop phan tng duge lam dimg trong nuéce lanh da (6 L) va dugc loc. Banh
loc duogc rira bing nude lanh (300 mL) va duge lam kho trong khong khi trong mot gio
va sau do6 trong 10 chin khong trong 3 ngay dé tao ra 2-(1-metylalyl)isoindolin-1,3-
dion (148g) dudi dang bdt mau trang. "H NMR (400 MHz, DMSO-ds) § ppm 1,51 (d,
J=17,0 Hz, 3 H), 4,79 - 4,87 (m, 1 H), 5,10 - 5,20 (m, 2 H), 6,11 (ddd, J=17.3, 10,5, 5,7
Hz, 1 H), 7,82 - 7,89 (m, 4 H). Hn hop raxemic nay duoc phan tach thanh chit dong
phén ddi anh (*R)-Z-(l-metylalyl)isoiﬁdolin—1,3-dion (43,6 g) va (*S)-2-(1-
metylalyl)isoindolin-1,3-dion (48 g) bing HPLC khong ddi ximg didu ché (Pha cb
dinh: Chiralpak Diacel AD 20 microhm 2000 gr, Pha dong: Pang dung ly 100%
MeOH), trong d6 *R nghia 1a chét ddng phan ddi anh rira giai thit nhat va *S nghia la
chit ddng phan ddi anh rira giai thit hai. |
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Bb sung etanolamin (6,34 mL, 1,01 g/mL, 105 mmol) vao dung dich chura (*S)-
2-(1-metylalyl)isoindolin-1,3-dion (5,03 g, 25 mmol) trong EtOH (10 mL). Hdn hop
duoc gia nhiét & nhiét do 45°C trong 20 gidy va duge dé dat dén nhiét do trong phong
va sau d6 & nhiét d6 90°C trong 5 gid. Binh duge trang bi thiét bi chung c‘ét dudng din
ngén va etanol va amin ty do dugc chung cAt duéi dang hdn hop dong s6i & ap suét khi
quyén. Nhiét d6 binh la 120°C va diém sbi ctia phin chung cét etanol + amin 1a 80°C.
Bd sung dung dich chita metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat
(5,00 g, 15,8 mmol) trong DCM (100 mL) va bazo Hunig (5,44 mL, 0,75 g/mL, 31,6
mmol) vio phin chung cit nay (6,8 mol% trong etanol). Hon hop phan ting duge
khudy & nhiét d6 trong phong trong 18 gio) va duge rira bang dung dich amoni clorua
~ bo hoa trong nude. Lép hitu co dugc tach riéng va dugc lam khd (Na2S04), duoc loc
va duoc c¢d dén kho. Phan cin dugc tinh ché béng cach st dung sic ky cot silica gel
(EtOAc trong heptan tir 0 dén 100%) dé thu duoc metyl 3-bromo-1-metyl-4-[[(1*S)-1-
metylalyl]sulfamoyl]pyrol- 2-carboxy1at (4,08 g) dudi dang bot mau trang

Horp chét 29 (139 mg) dugc d1eu ché tuong tu nhur duorc mo ta d01 véi horp chit
8, st dung metyl 3-bromo-1-metyl-4-[[(1*S)-1-metylalyl]sulfamoyl]pyrol-2-
carboxylat thay vi metyl 3-bromo-1-metyl-4-[1-(triflometyl)alylsulfamoyl]pyrol-
2-carboxylat va gia nhiét 5 phut thay vi 30 phut, st dung 3,4, 5-triﬂ0anilin thay vi3,4-
difloanilin. 1H NMR (400 MHz, DMSO-ds) & ppm 1,31 (d, J=7,3 Hz, 3 H), 3,71 (s, 3
H), 4,20 - 433 (m, 1 H), 5,59 (dd, J= 126 2,4 Hz, lH) 6,43 (dd, J=12,6, 2,6 Hz, 1
H), 7,48 - 7,68 (m, 4 H), 10,86 (s, 1 H); Phuong phap B; Rt: 0,97 phut. m/z : 384 (M-
H) Khéi luong chinh xéc: 385,1.

Hop chat 30: (* S)-N-[4-flo-3-(triflometyl)phenyl]-3,7-dimetyl-1,1-dioxo-2,3-
dihydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 30 (126 mg) dugc diéu ché tuong tw nhu duge md ta dbi véi hop chét
29, str dung 4-flo-3-(triflometyl)anilin thay vi 3,4,5-trifloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,31 (d, J=7,3 Hz, 3 H), 3,72 (s, 3 H), 4,22 - 4,32 (m, 1 H), 5,58
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(dd, J=12,6, 2,4 Hz, 1 H), 6,48 (dd, J=12,6, 2,6 Hz, 1 H), 7,48 - 7,61 (m, 3 H), 7,92 -
8,00 (m, 1 H), 8,20 (dd, J=6,5, 2,7 Hz, 1 H), 10,84 (br s, 1 H); Phuong phap B; Rt:
1,00 phit. m/z : 416 (M-H)" Khdi lugng chinh xé4c: 417,1.

Hop chdt 31:  (*S)-N-(4-flo-3-metyl-phenyl)-3,7-dimetyl-1,1-dioxo-2,3-
dihydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 31 (106 mg) dugc didu ché tuong tw nhu duoe mé ta dbi véi hop chét
29, str dung 4-flo-3-metylanilin thay vi 3,4,5-trifloanilin. 'H NMR (400 MHz, DMSO-
ds)  ppm 1,31 (d, J=7,3 Hz, 3 H), 2,19 - 2,26 (m, 3 H), 3,70 (s, 3 H), 4,22 - 4,31 (m, 1
H), 5,55 (dd, J=12,5, 2,4 Hz, 1 H), 6,43 (dd, J=12,6, 2,6 Hz, 1 H), 7,11 (t, /=9,2 Hz, 1
H), 7,37 - 7,79 (m, 4 H), 10,50 (br s, 1 H); Phuong phap B; Rt: 0,92 phﬁt. m/z : 362
(M-H)  Khéi lugng chinh xéc: 363,1.

Hop chdt 32:  (*S)-N-(3-xyano-4-flo-phenyl)-3,7-dimetyl-1,1 -diox0-2,3-
dihydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 32 (78 mg) duoc didu ché tuong tw nhu duge mb ta dbi véi hop chét
29, st dung 5-amino-2-flobenzonitril thay vi 3,4,5-triﬂoaﬁilin. 'H NMR (400 MHz,
DMSO-ds) § ppm 1,31 (d, J=7,5 Hz, 3 H), 3,72 (s, 3 H), 4,23 - 4,32 (m, 1 H), 5,58
(dd, J=12,6, 2,4 Hz, 1 H), 6,47 (dd, J=12,6, 2,6 Hz, 1 H), 7,51 - 7,60 (m, 3 H),
7,97 (ddd, J=9,2, 4,9, 2,7 Hz, 1 H), 8,19 (dd, J=5,8, 2,7 Hz, 1 H), 10,86 (br s, 1 H);
Phuong phép B; Rt: 0,84 phit. m/z : 373 (M-H) Khdi luong chinh xac: 374,1.

Hop chat 33: (3R)-N-(3,4-diflophenyl)-3-[(1R)-1 -hydroxyetyl]-7-metyl-1 ,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit.
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Hop chit 33 (44,1 mg) dugc didu ché twong ty nhu duge mé ta dbi voi hop chét
14, str dung L-threoninol thay vi DL-alaninol. '"H NMR (400 MHz, DMSO-ds) 6 ppm
1,10 (d, J=6,4 Hz, 3 H), 3,60 - 3,70 (m, 1 H), 3,83 (s, 3 H), 3,85 - 4,00 (m, 2 H), 4,74
(d, J=11,4 Hz, 1 H), 4,96 (d, J=4,6 Hz, 1 H), 7,35 - 7,44 (m, 2 H), 7,44 - 7,50 (m, 2
H), 7,87 (ddd, J=13,2, 7,5, 2,4 Hz, 1 H), 9,44 (s, 1 H); Phuong phap B; Rt: 0,87 phit.
m/z : 402 (M+H)" Khéi lugng chinh xé4c: 401,1.

Hop chit 34: (3S)-N-(3,4-diflophenyl)-3-[(1R)-1 -hydroxyetyl]-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.

Hop chit 34 (93,6 mg) dugc diéu ché twong tw nhu duge md ta dbi v6i hop chit
14, stt dung D-allo-threoninol thay vi DL-alaninol. TH NMR (400 MHz, DMSO-ds) &
ppm 1,21 (d, J=6,2 Hz, 3 H), 3,38 - 3,45 (m, 1 H), 3,56 - 3,64 (m, 1 H), 3,82 (s, 3 H),
3,97 (dd, J=12,5, 9,0 Hz, 1 H), 4,89 (dd, J=12.8, 2,0 Hz, 1 H), 5,05 (d, /=59 Hz, 1
H), 7,36 - 7,44 (m, 1 H), 7,44 - 7,49 (m, 2 H), 7,61 (d, J=9,7 Hz, 1 H), 7,87 (ddd,
J=13,2, 7,5, 2,4 Hz, 1 H), 9,42 (s, 1 H); Phuong phép B; Rt: 0,86 phut. m/z : 402
(M+H)* Khéi lugng chinh xac: 401,1.

Hop chit 35: (3R)-N—(3,4-diﬂ0phenyl)-3-[(1S)-l-hydroxyetyl]-7-metyl-1,1-
dioxo-3 ,4—dihydro—2H—pyrolo [3,4-b][1,4,5]oxathiazepin-6-carboxamit.
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Hop chit 35 (68,5 mg) dugc didu ché tuong tw nhu dugc mo ta dbi véi hop chét
14, str dung L-allo-threoninol thay vi DL-alaninol. 'H NMR (400 MHz, DMSO-ds) 6
ppm 1,21 (d, J=6,2 Hz, 3 H), 3,35 - 3,44 (m, 1 H), 3,60 (dt, /=8,1, 6,1 Hz, 1 H), 3,82
(s, 3 H), 3,97 (dd, J=12,8, 9,0 Hz, 1 H), 4,89 (dd, J=12,7, 1,9 Hz, 1 H), 5,04 (d, J=5,9
Hz, 1 H), 7,36 - 7,44 (m, 1 H), 7,44 - 7,49 (m, 2 H), 7,61 (d, J=9,7 Hz, 1 H), 7,87
(ddd, J=13,1, 7,5, 2,4 Hz, 1 H), 9,42 (s, 1 H); Phuong phap B; Rt: 0,86 phit. m/z : 402
(M+H)" Khéi lugng chinh xé4c: 401,1.

Hop chét 36: (3R)-N-(3,4_—diﬂophenyl)-3-[(R)-hydroxy(phenyl)metyl]-7-mety1-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.
OH
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Hop chit 36 (81,4 mg) dugc diéu ché tuong ty nhu duge mé ta doi véi hop chat
14, st dung (1R,2R)-(-)-2-amino-1-phenyl-1,3-propandiol thay vi DL-alaninol.
Phuong phép B; Rt: 1,00 phut. m/z : 464 (M+H)" Khéi lwong chinh xé4c: 463,1.

Hop chdt 37: (3S)-N-(3,4-diflophenyl)-3-[(1S)-1 -hydroxyetyl]-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5 Joxathiazepin-6-carboxamit.
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Hop chét 37 (105,5 mg) duge diéu ché tuong tu nhu duge md ta dbi voi hop
chit 14, stt dung D-threoninol thay vi DL-alaninol. 'H NMR (400 MHz, DMSO-ds) 6
ppm 1,10 (d, J=6,4 Hz, 3 H), 3,61 - 3,70 (m, 1 H), 3,82 (s, 3 H), 3,85 - 3,99 (m, 2 H),
474(d J=11,4 Hz, 1 H), 4,96 (d, J=4,6 Hz, 1 H), 7,36 - 7,44 (m, 2 H), 744 7,50 (m,

2 H), 7,87 (ddd, J=13.2, 7,5, 2,6 Hz, 1 H), 9,44 (s, 1 H); Phuong phap B; Rt: 0,87
phut. m/z : 402 (M+H)" Khéi lwong chinh x4c: 401,1.

Hop chét 38: (3S)-N—(3,4-diﬂopheny1)—7-metyl-l,1-dioxo-3-(3-pyridylmetyl)-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit. |
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Hop chét 38 (7,1 mg) dwoc didu ché twong ty nhu duge mé ta dbi véi hop chét
14, st dung (2S)-2-amino-3-(3-pyridyl)propan-1-ol thay vi DL-alaninol. 'H NMR (400
MHz, CLOROFORM-d) § ppm 2,86 - 3,10 (m, 2 H), 3,94 (s, 3 H), 4,13 (br s, 1 H),
4,36 (dd, J=13,0, 9,0 Hz, 1 H), 4,66 (dd, J=12,9, 3,0 Hz, 1 H), 5,35 (br s, 1 H), 7,03
(s, 1 H), 7,06 - 7,16 (m, 2 H), 7,27 - 7,34 (m, 1 H), 7,61 - 7,70 (m, 2 H), 8,45 (d, J=1,5
Hz, 1 H), 8,51 (dd, J=4,8, 1,5 Hz, 1 H), 8,66 (s, 1 H); Phuong phap B; Rt: 0,91 phut.
m/z : 449 (M+H)" Khdi lugng chinh xéc: 448,1.

Hop chat 39: (3*S)-3,7-dimetyl-1,1-dioxo-N-(3,4,5-triflophenyl)-2,3,4,5-tetra-
hydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 39 (41 mg) duoc didu ché tuong ty nhu duge mo ta dbi véi hop chét
10, sit dung hop chét 29 thay vi hop chit 7. 'H NMR (400 MHz, DMSO-de) 8 ppm
1,13 (d, J=6,8 Hz, 3 H), 1,34 (q, J=12,2 Hz, 1 H), 1,84 (br dd, J=14,0, 6,4 Hz, 1 H),
2,78 - 2,99 (m, 1 H), 3,57 - 3,66 (m, 1 H), 3,69 (s, 3 H), 7,03 (d, J=9,6 Hz, 1 H), 7,44
(s, 1 H), 7,54 - 7,66 (m, 1 H), 10,59 (s, 1 H); Phuong phép B; Rt: 0,91 phut. m/z : 386
(M-H)" Khéi lugng chinh xéc: 387,1.

Hop chit 40: (3*S)-N-[4-flo-3~(triflometyl)phenyl]-3,7-dimetyl-1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin'-6-carboxamit.
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Hop chét 40 (49 mg) dugc didu ché tuong tu nhu duge md ta d6i voi hop chét
10, st dung hop chét 30 thay vi hgp chat 7. 'H NMR (400 MHz, DMSO-ds) 8 ppm
1,13 (d, J=6,8 Hz, 3 H), 1,27 - 1,41 (m, 1 H), 1,81 - 1,88 (m, 1 H), 2,80 - 2,89 (m, 1
H), 2,94 - 3,02 (m, 1 H), 3,59 - 3,67 (m, 1 H), 3,69 (s, 3 H), 7,02 (d, J=9,6 Hz, 1 H),
7,43 (s, 1 H), 7,51 (t, J=9,8 Hz, 1 H), 7,91 - 7,96 (m, 1 H), 8,20 (dd, J=6,6, 2,7 Hz, 1
H), 10,58 (s, 1 H); Phuong phép B; Rt: 1,01 phut. m/z : 418 (M-H)’ Khéi lugng chinh
xac: 419,1.

Hop chit 41: (3*S)-N-(4-flo-3-metyl-phenyl)-3,7-dimetyl-1,1-diox0-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 41 (52 mg) duoc didu ché tuong tw nhu dugc mo ta dbi véi hop chit
10, sit dung hop chét 31 thay vi hop chit 7. 'H NMR (400 MHz, DMSO-ds) & ppm
1,13 (d, J=6,8 Hz, 3 H), 1,35 (q, J=12,3 Hz, 1 H), 1,84 (br dd, J=14,0, 6,4 Hz, 1 H),
2,20 - 2,24 (m, 3 H), 2,78 - 2,98 (m, 2 H), 3,59 - 3,73 (m, 4 H), 7,00 (d, J=9,5 Hz, 1
H), 7,10 (t, J=9,2 Hz, 1 H), 7,39 (s, 1 H), 7,45 - 7,52 (m, 1 H), 7,62 (dd, J=7,1, 2,7
Hz, 1 H), 10,23 (s, 1 H); Phuong phap B; Rt: 0,92 phut. m/z : 364 (M-H)’ Khdéi lugng
chinh xéc: 365,1.

Hop chit 42: (3*8)-3,7-dimetyl-1,1-dioxo-N-[2-(triflometyl)-4-pyridyl]-2,3-
dihydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chit 42 (115 mg) dugc diéu ché twong tw nhu duge md ta dbi v6i hop chét
29, sit dung 4-amino-2-triflometylpyridin thay . vi. 3,4,5-trifloanilin. 'H NMR
(400 MHz, DMSO-ds) 8 ppm 1,32 (d, J=7,3 Hz, 3 H), 3,74 (s, 3 H), 4,22 - 4,34
(m, 1 H), 5,61 (dd, J=12,6, 2,4 Hz, 1 H), 6,49 (dd, J=12,6, 2,6 Hz, 1 H), 7,56 - 7,63 (m,
2 H), 7,89 (dd, J=5,5, 2,0 Hz, 1 H), 8,20 (d, J=2,0 Hz, 1 H), 8,67 (d; J=5,5 Hz, 1 H),
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11,21 (br s, 1 H); Phuong phap B; Rt: 0,86 phut. m/z : 401 (M+H)* Khéi lugng chinh
xac: 400,1.

Hop chét 43: N-(3,4-diflophenyl)-7-metyl-3-(1-metylpyrazol-4-yl)-1,1-dioxo-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.

/N\
__N B
o 0 F
HN I
_S;
N\

Hop chét 43 (53,6 mg) duoc didu ché tuong ty nhw duge mo ta ddi véi hop chét
14, st dung 2-amino-2-(1-metyl-1h-pyrazol-4-yl)ethan-1-ol thay vi DL-alaninol. Su
déng vong thu duge sau khi gia nhiét qua dém ¢ nhigt 46 140°C trong DMA va hop
chat 43 duoc tinh ché bang cich sit dung gradien heptan so voi EtOAc: EtOH 3: 1 H
NMR (400 MHz, DMSO-de) & ppm 3,81 (s, 3 H), 3,84 (s, 3 H), 3,98 - 4,11 (m 1 H),
4,72 (dd, J= 125 2,2 Hz, 1 H), 486(td J=9,6, 1,9 Hz, 1H) 7,36 - 7,44 (m, 1H) 7,44
- 7,51 (m, 2 H), 7,53 (s, 1 H), 7,72 (s, 1 H), 7,82 - 7,89 (m, 1H) 8,02 (d, = 97Hz 1
H), 9,46 (s, 1 H); Phuong phap B; Rt: 0,90 phut. m/z : 438 (M+H)"* Khdi luong chinh
xac: 437,1.

Hop chét 44. (3S)-N-(3,4-diflophenyl)-7-flo-3-isopropyl-1,1-dioxo-
3,4-dihydro-2H-5, 1A\%,2-benzoxathiazepin-6-carboxamit.

Hop chit 44 (11,5 mg) duge didu ché tuong tw nhu duoc mo ta dbi véi hop chét
12, sir dung L-valinol thay vi DL-alaninol. 'H NMR (400 MHz, DMSO-ds) § ppm 0,94
(dd, J=6,71, 1,65 Hz, 6 H) 1,80 (dq, /=13,70, 6,80 Hz, 1 H) 3,43 - 3,56 (m, 1 H) 3,80
(dd, /=12,43, 10,01 Hz, 1 H) 4,55 (dd, J=12,54,2,20 Hz, 1 H) 7,31 (t, /=8,69 Hz, 1 H)
7,35 - 7,51 (m, 2 H) 7,70 (br d, J=8,58 Hz, 1 H) 7,80 - 7,92 (m, 2 H) 10,98 (s, 1 H);
Phuong phép B; Rt: 1,03 phut. m/z : 413 (M-H)’ Khdi lvong chinh xac: 414,1.
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Hop chit 45: (3S)-N-(3-xyano-4-flo-phenyl)-7-flo-3-isopropyl-1,1-dioxo-
3,4-dihydro-2H-5, 105,2-benzoxathiazepin-6-carboxamit.
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Hop chét 45 (378,5 mg) duoc didu ché tuong tw nhu duge md ta doi vi hop
chét 44, stir dung 5-amino-2-flobenzonitril thay vi 3,4-difloanilin. TH NMR (400 MHz,
DMSO-ds) & ppm 0,94 (dd, J=6,82, 2,20 Hz, 6 H) 1,80 (dq, J=13,78, 6,78 Hz, 1 H)
3,48 (br s, 1 H) 3,80 (dd, J=12,54, 10,12 Hz, 1 H) 4,56 (dd, /=12,54, 2,20 Hz, 1 H)
7,33 (t, J=8,69 Hz, 1 H) 7,56 (t, J=9,13 Hz, 1 H) 7,70 (br s, 1 H) 7,85 - 7,98 (m, 2 H)
8.20 (dd, J=5,72, 2,64 Hz, 1 H) 11,14 (s, 1 H); Phuong phap B; Rt: 0,98 phit. m/z :
420 (M-H)  Khdi lugng chinh xéc: 421,1.

Hop chat 46: (3R)-7-ﬂo-N—(3-ﬂo-4-mety1—phenyl)-3-isopropyl-1,1-diox0-3,4-
dihydro-2H-5, 1A\%,2-benzoxathiazepin-6-carboxamit.

HN 0 ﬁ
\
O_ﬁ N
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F

Hop chit 46 (155,1 mg) dugc didu ché twong tw nhu duge mé t dbi voi hop
chit 44, st dung 4-flo-3-metylanilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 0,94 (dd, J=6,82, 1,98 Hz, 6 H) 1,80 (dq, J=13,78, 6,78 Hz, 1 H)
2,24 (d, J=1,54 Hz, 3 H) 3,41 - 3,60 (m, 1 H) 3,80 (dd, /~12,32, 9,90 Hz, 1 H) 4,53
(dd, J=12,54, 2,20 Hz, 1 H) 7,13 (t, J=9,24 Hz, 1 H) 7,29 (t, J=8,58 Hz, 1 H) 7,40 -
7,52 (m, 1 H) 7,63 (dd, J=6,93, 2,53 Hz, 1 H) 7,68 (br d, /=748 Hz, 1 H) 7,87 (dd,
g‘]=8,8‘0, 6,38 Hz, 1 H) 10,70 (s, 1 H); Phuong phap B; Rt: 1,04 phut. m/z : 409 (M-H)’
Khéi luong chinh x4c: 410,1.
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Hop chit  47: N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-3-(triflometyl)-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit.

_ 1,1,1-triflobut-3-en-2-ylamin (306 mg, 1,90 mmol) duoc hoa tan trong pyridin
(5mL). Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (500 mg, 1,58
mmol) duoc bd sung va hdn hop duoc khudy & nhiét d6 trong phong trong 16 gio. Hdn
hop phan g duge loc va phan dich loc dugc lam bay hoi dén kho. Phin can duge
tinh ché bang séc ky cot st dung gradien tir 0 dén 50% EtOAc trong heptan trén 15 thé
tich cot. Cac phan doan san phém dugc c6 trong chan khong dé tao ra metyl 3-bromo-
1-metyl-4-[1-(triflometyl)alylsulfamoyl]pyrol-2-carboxylat (385 mg) dudi dang bot
mau tréng. Phuong phép D; Rt: 1,74 phit. m/z : 405 (M+H)* Khoi lugng chinh xéc:
404.,0.

Metyl 3-bromo-1-metyl-4-[ 1-(triflometyl)alylsulfamoyl]pyrol-2-carboxylat
(385 mg), bis(tri-tert-butylphosphin)paladi(0) (211 mg, 0,41 mmol) va trimetylamin
(286 pL, 2,07 mmol) dugc hoa tan trong DMF (5 mL). Hon hop phan tmg duoc gia
nhiét trong 10 vi séng trong 30 phut & nhiét d6 120°C. Cac chét d& bay hoi dugc loai bd
duéi &p suét giam va phén cin duge tinh ché bang sic k}'f cOt st dung gradieﬁ tir 0 dén
50% EtOAc trong heptan trén 15 thé tich cot. Cac phéan doan'sén phém dugc c6 trong
chan khong dé tao ra metyl 7-mety1-l,1-dioxo-3-(triﬂometyl)—2,3-dihydropyrolo[3,4-
f]thiazepin-6-carboxylat (152 mg) duéi dang chit ‘rén mau tring. Phuong phap D; Rt:
1,64 phit. m/z : 405 (M+H)" Khdi luong chinh xac: 404,0.

Metyl  7-metyl-1,1-dioxo-3-(triflometyl)-2,3-dihydropyrolo[3 ,4-f]thiazepin-6-
carboxylat (152 mg) va Pd/C (10%) (50 mg, 0,047 mmol) dugc phan phéi trong
MeOH (50 mL). Hon hop phan ung dugc dit trong moi truong khi hydro va duoc
khudy trong 2 gid. Hon hop phan tng dugc loc va céc ché_t» d& bay hoi dugc loai bo
dudi 4p suét gidm tao ra metyl 7-metyl-1,1-dioxo-3-(triflomety1)-2,3,4,5-tetrahydro-
pyrolo[3,4-f]thiazepin-6-carboxylat (153 mg) duéi dang bot mau tréng. |

-90-



28388

Metyl 7-metyl-1,1-dioxo-3-(triflometyl)-2,3,4,5-tetrahydropyrolo[3,4-f]
thiazepin-6-carboxylat (153 mg) va 3,4-difloanilin (57 pL, 0,56 mmol) dugc hoa tan
trong THF (10 mL). Lithi bis(trimetylsilyl)amit (1,41 mL, 1 M trong THF, 1,41 mmol)
duoc bd sung va hdn hop phan tng dugc khudy 4 gid & nhiét d¢ trong phong. NH4Cl
(bdo hoa, chira nude, 5 mL) duge bd sung va 16p hitu co duge loai bd. Lép chtra nude
duoc chibt bing DCM (2 X 5 mL) va céc 16p hitu co két hop duge 1am bay hoi dén
khé. Phin cin duoc tinh ché théng qua HPLC diéu ché (Pha c6 dinh: RP XBridge Prep
C18 OBD-10um, 30x150mm, pha déng: dung dich NHHCOs 0,25% trong nudc,
MeOH) tao ra hop chit 47 (73 mg) dudi dang bot mau tring. 'H NMR (400 MHz,
DMSO-ds) § ppm 1,58 - 1,69 (m, 1 H), 2,11 (br dd, J=13,8, 6,3 Hz, 1 H), 2,84 - 2,95
(m, 1 H), 3,12 (br dd, J=15,6, 6,2 Hz, 1 H), 3,70 (s, 3 H), 4,18 - 4,31 (m, 1 H), 7,37 -
7,50 (m, 2 H), 7,54 (s, 1 H), 7,79 - 7,88 (m, 1 H), 8,04 (d, ]=10,4 Hz, 1 H), 10,54 (s, 1
H); Phuong phéap D; Rt: 1,82 phut. m/z : 422 (M-H)’ Khdi lugng chinh xéc: 423,1.

Hop chit  48: (3R)—N-(3,4-d_iﬂ0pheny1)-7-ﬂo-3-visopropyl-l,lfdioxp-
3,4-dihydro-2H-5, 1A8,2-benzoxathiazepin-6-carboxamit.

" Hop chit 48 (75,5 mg) dugc diéu ché twong ty nhu duge md ta dbi v6i hop chét
12, stt dung D-valinol thay vi DL-alaninol. IH NMR (400 MHz, DMSO-ds) & ppm
0,94 (dd, J=6,71, 1,87 Hz, 6 H) 1,66 - 1,94 (m, 1 H) 3,48 (br t, /=7,59 Hz, 1 H) 3,80
(dd, J=12,43, 10,01 Hz, 1 H) 4,55 (dd, J=12,54, 2,20 Hz, 1 H) 7,23 - 7,35 (m, 1 H)
736 - 7,51 (m, 2 H) 7,70 (s, 1 H) 7,79 - 7,94 (m, 2 H) 10,97 (s, 1 H); Phwong phap B;
Rt: 1,02 phut. m/z : 413 (M-H)  Khoi lugng chinh xéc: 414,1.

Hop chat 49: (3R)-N-(3-xyano-4-ﬂo-phenyl)-7-ﬂo-3-isopropyl-l,l-dioxo-
3,4-dihydro-2H-5, 1A\%,2-benzoxathiazepin-6-carboxamit.
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Hop chat 49 (39,7 mg) dugce didu ché twong tu nhu dwgc mo ta dbi v6i hop chat
48, sit dung 5-amino-2-flobenzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 0,94 (dd, J=6,82, 2,20 Hz, 6 H) 1,80 (dq, /=13,64, 6,82 Hz, 1 H)
3,43 - 3,54 (m, 1 H) 3,81 (dd, J=12,43, 10,01 Hz, 1 H) 4,56 (dd, J=12,54, 2,20 Hz, 1
H) 7,32 (t, /=8,58 Hz, 1 H) 7,56 (t, J=9,13 Hz, 1 H) 7,71 (brs, 1 H) 7,84 - 8,04 (m, 2
H) 8,20 (dd, J=5,61, 2,75 Hz, 1 H) 11,15 (brs, 1 H); Phuong phap B; Rt: 0,97 phut.
m/z : 420 (M-H)" Khéi lugng chinh xéc: 421,1.

Hop chit 50: (3*S)-N-(2-bromo-4-pyridyl)-3,7-dimetyl-1,1 -dioxo-2,3-dihydro-
pyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 50 (42 mg) duge didu ché twong tw nhu duge mo ta bi voi hop chit
29, str dung 4-amino-2-bromopyridin thay vi 3,4,5-trifloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,31 (d, J=7,5 Hz, 3 H), 3,72 (s, 3 H), 4,19 - 4,33 (m, 1 H), 5,61
(dd, 1=12,5, 2,4 Hz, 1 H), 6,45 (dd, J=12,8, 2,6 Hz, 1 H), 7,55 - 7,60 (m, 2 H), 7,63
(dd, J=5,6, 1,9 Hz, 1 H), 7,96 (d, J=1,8 Hz, 1 H), 8,29 (d, J=5,6 Hz, 1 H), 11,05 (s, 1
H); Phuwong phéap D; Rt: 1,52 phut. m/z : 411 (M+H)* Khdi luong chinh xac: 410,0.

Hop chét 51: (3*S)-N-[3-(diflometyl)-4-flo-phenyl]-3 ,7-dimetyl-1,1-dioxo-2,3-
dihydropyrolo[3,4-f]thiazepin-6-carboxamit.
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Hop chét 51 (46 mg) dugc didu ché tuong ty nhu duge md ta dbi v6i hop chét
29, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4,5-trifloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,31 (d, J=7,5 Hz, 3 H), 3,71 (s, 3 H), 4,20 - 4,33 (m, 1 H), 5,57 (dd,
J=12,5, 2,4 Hz, 1 H), 6,46 (dd, I=12,6, 2,6 Hz, 1 H), 7,23 (br t, J=54,4 Hz, 1 H), 7,38
(t, J=9,6 Hz, 1 H), 7,51 - 7,58 (m, 2 H), 7,77 - 7,87 (m, 1 H), 8,06 (dd, J=6,3,2,7Hz, 1
H), 10,75 (s, 1 H); Phuong phéap B; Rt: 0,90 phat. m/z : 398 (M-H) Khdi lwong chinh
xac: 399,1.

Hop chdt  52:  (3*S)-N-(3-clo-2,4-diflo-phenyl)-3,7-dimetyl-1,1-dioxo-
2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit.

F

Cl

Hop chit 52 (40 mg) dugc didu ché twong tw nhu dwoc mé ta d6i véi hop chat
29, sit dung 3-clo-2,4-difloanilin thay vi 3,4,5-trifloanilin. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,31 (d, J=7,5 Hz, 3 H), 3,73 (s, 3 H), 4,20 - 4,33 (m, 1 H), 5,60 (dd,
J=12,5, 2,4 Hz, 1 H), 6,58 (dd, J=12,7, 2,5 Hz, 1 H), 7,36 (td, J=9,0,2,0 Hz, 1 H), 7,55
(s, 1 H), 7,57 (d, I=9,3 Hz, 1 H), 7,64 (td, J=8,7, 5,8 Hz, 1 H), 10,45 (br's, 1 H);
Phuong phap B; Rt: 0,93 phut. m/z : 400 (M-H) Khdi luong chinh xac: 401,0.

Hop chat 53: (3*S)-3,7-dimetyl-1,1-dioxo-N- [2-(triflometyl)-4-pyridyl]-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit.
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B6 sung bazo Hunig (1,89 mL, 0,75 g/mL, 11,0 mmol) va bis(tri-tert-
butylphosphin)paladi(0) (0,76 g, 1,49 mmol) vao dung dich chira metyl 3-bromo-1-
metyl-4-[[(1*S)-l-metylalyl]sulfamoyl]pyrol-2-carboxy.lat (3,5 g 10 mmol) trong
DMA (200 mL), trong bng ap suét, di dugc suc nito. H6n hop phan tmg duoc gia
nhiét trong 10 phut & nhiét 4o 140°C. Hdn hop phan ung duge rét vao HCL (chia
nude, 0,5 M, 150 mL). Huyén phu thu duge duoc chiét bing etyl axetat (3 X 100 mL).
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Céc 16p hitu co két hop dugc lam khd (Na2SOs), dugce c6 va phén cin (8 g) dugce tinh
ché bang cach str dung séc ky cot silica gel (etyl axetat trong heptan tir 0 dén 40%).
Céac phan doan mong mudn dugc két hop va dugc cd. Cac phin doan nay dugc tinh
ché thong qua HPLC didu ché (Pha cb dinh: RP XBridge Prep C18 OBD-10um,
30x150mm, Pha ddong: dung dich NHsHCO3 0,25% trong nudc, MeOH) tao ra metyl
(3*S)-3,7-dimetyl-1,1-dioxo-2,3-dihydropyrolo [3,4-f]thiazepin-6-carboxylat (640 mg)
duéi dang bot mau tring. Phuong phap B; Rt: 0,74 phut. m/z : 269 (M-H) Khéi lugng
chinh x4c: 270,1. |

Metyl (3*8)-3,7-dimetyl-1,1-dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-
6-carboxylat (400 mg, 1,48 mmol) dugc hoa tan trong MeOH (40 mL). Trong mdi
truong khi nito Pd/C (10%) (157 mg, 0,15 mmol) duoc bd sung. Hon hop phéan mg
duoc hydro héa trong 30 phut. Hon hop phan tng dugce loc trén decalit. Phén dich loc
dugc lam bay hoi dén kho dé thu duge metyl (3S)-3,7- dimetyl-1,1-dioxo-
2,3,4 5-tetrahydropyrolo[3 4-f]thiazepin-6-carboxylat (360 mg) ducn dang bot mau

tréng.

_ B4 sung lithi bis(trimetylsilyl)amit (1,06 mL, 1 M trong THF, 1,06 mmol) vao
dung dich chia metyl- (3S)-3,7-dimetyl-l,1-dioxo-2,3,4,5-.tetrahydropyrolo-
[3,4-f]thiazepin-6-carboxylat (72 mg) va 4-amino-2-triflometylpyridin (51 mg, 0,32
mmol trong THF (5 mL) va hén hop phan Gng dugc khudy 1 gio & nhiét do trong
phong. NH4Cl (bdo hoa, chira nude, 5 mL) dugc bd sung va 16p hitu co dugc tich
riéng. L6p chira nuée dugc chiét bing DCM (2 X 5 mL) va céc 16p hitu co ké_t hop
dugc lam bay hoi dén kho. Phin cin dugc tinh ché thong qua HPLC diéu ché (Pha cb
dinh: RP XBridge Prep C18 OBD-10um, 30x150mm, Pha dong: dung dich NHsHCO3
0,25% trong nudc, ACN) tao ra hop chdt 53 (60 mg) dudi dang bot mau tring. 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1,13 (d, J=6,8 Hz, 3 H), 1,29 - 1,42 (m, 1 H), 1,79
- 1,89 (m, 1 H), 2,80 - 2,91 (m, 1 H), 2,94 - 3,05 (m, 1 H), 3,56 - 367(m 1 H), 371
(s, 3 H), 7,04 (d, J=9,6 Hz, 1 H), 7,47 (s, lH) 7,86 (dd, J=5,6, 20Hz 1 H), 8,19 (d,
1=2,0 Hz, 1 H), 8,64 (d, J=5,5 Hz, 1 H), 10,94 (br s, 1 H); Phuong phap D; Rt: 1,63
phut. m/z : 403 (M+H)" Khdi luong chinh xéac: 402,1. |

Hop chit  54:  (3*S)-N-(3-clo-2,4-diflo-phenyl)-3,7-dimetyl-1,1 -dioxo-
2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin—6-carboxamit.
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Hop chét 54 (24 mg) dugc diéu ché tuong tw nhu dwgc md ta d6i v6i hop chét
53, stt dung 3-clo-2,4-difloanilin thay vi 4-amino-2-triflometylpyridin. 'H NMR (400
MHz, DMSO-ds) & ppm 1,14 (d, J=6,8 Hz, 3 H), 1,38 (q, J=12,4 Hz, 1 H), 1,87 (br dd,
J=14,1, 6,6 Hz, 1 H), 2,76 - 2,89 (m, 1 H), 3,12 (br dd, J=15,5, 6,6 Hz, 1 H),
3,56 - 3,68 (m, 1 H), 3,69 (s, 3 H), 7,02 (d, J=9,6 Hz, 1 H), 7,35 (td, J=9,0, 2,0 Hz, 1
H), 7,42 (s, 1 H), 7,65 (td, J=8,8, 5,8 Hz, 1 H), 10,18 (br s, 1 H); Phuong phap B; Rt:
0,94 phut. m/z : 402 M-H) Khéi luong chinh x4c: 403,1.

Hop chit 55: (3*S)-N-[3-(diflometyl)-4-flo-phenyl]-3,7-dimetyl-1,1 -dioxo-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 55 (55 mg) duge didu ché tuong tw nhu duge md ta.dbi v6i hop chét
53, str dung 3-(diflometyl)-4-flo-anilin thay vi 4-amino-2-triflometylpyridin. "H NMR
(400 MHz, DMSO-ds) & ppm 1,13 (d, J=6,8 Hz, 3 H), 1,36 (q, J=12,3 Hz, 1 H), 1,85
(br dd, I=13,9, 6,4 Hz, 1 H), 2,76 - 2,90 (m, 1 H), 2,92 - 3,02 (m, 1 H), 3,57 - 3,74 (m,
4 H), 7,01 (d, J=9,6 Hz, 1 H), 7,22 (t, J=54,4 Hz, 1 H), 7,33 - 7,40 (m, 1 H), 7,41 (s, 1
H), 7,74 - 7,86 (m, 1 H), 8,06 (dd, J=6,4, 2,7 Hz, 1 H), 10,48 (s, 1 H); Phuong phép B;
Rt: 0,91 phut. m/z : 400 (M-H) Khdi luong chinh xac: 401,1.

Hop chit 56:  (3*S)-N-(3-xyano-4-flo-phenyl)-3,7-dimetyl-1,1 -dioxo-
2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-6-carboxamit.
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Hop chét 56 (53 mg) dugc didu ché twong tu nhu dwge mb ta ddi véi hop chét
53, st dung 5-amino-2-flobenzonitril thay vi 4-amino-2-triflometylpyridin. 'H NMR
(400 MHz, DMSO-ds) 8 ppm 1,13 (d, J=6,8 Hz, 3 H), 1,35 (br g, J=12,5 Hz, 1 H),
1,84 (br dd, J=14,1, 6,4 Hz, 1 H), 2,78 - 2,89 (m, 1 H), 2,92 - 3,02 (m, 1 H), 3,56 -
3,66 (m, 1 H), 3,69 (s, 3 H), 7,02 (d, J=9,5 Hz, 1 H), 7,43 (s, 1 H), 7,53 (t, J=9,1 Hz, 1
H), 7,95 (ddd, J=9,2, 4,9, 2,7 Hz, 1 H), 8,19 (dd, J=5,8, 2,7 Hz, 1 H), 10,59 (s, 1 H);
Phuong phép B; Rt: 0,84 phut. m/z : 375 (M-H) Khéi lugng chinh xac: 376,1.

Hop chét 57: (3*S)-N-(2-bromo-4-pyridyl)-3,7-dimetyl-1,1-dioxo-2,3,4,5-tetra-
hydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 57 (25 mg) dugc didu ché tuong tw nhu dugc md t dbi véi hop chét
53, sit dung 4-amino-2-bromopyridin thay vi 4-amino-2-triflometylpyridin. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,13 (d, J=6,8 Hz, 3 H), 1,35 (q, J=12,3 Hz, 1 H),
1,79 - 1,91 (m, 1 H), 2,79 - 2,89 (m, 1 H), 2,91 - 3,00 (m, 1 H), 3,55 - 3,67 (m, 1 H),
3,70 (s, 3 H), 7,04 (d, J=9,6 Hz, 1 H), 7,46 (s, 1 H), 7,61 (dd, J=5,6, 1,9 Hz, 1 H),
7,95 (d, I=1,8 Hz, 1 H), 8,27 (d, J=5,6 Hz, 1 H), 10,78 (s, 1 H); Phuong phap B; Rt:
0,84 phat. m/z : 411 (M-H) Khdi luong chinh x4c: 412,0.

Hop chat 58: 7-metyl-1,1-dioxo-3-(triﬂometyl)-N-[2-(triﬂometyl)-4-pyridyl]-
2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit.

Metyl 7-metyl-1,1-dioxo-3 -(triﬂometyl)-2,3 -dihydfopyrolb [3,4-f]thiazepin-
6-carboxylat (200 mg) va 4-amino-2-triflometylpyridin (102 mg, 0,62 mmol) dugc hoa
tan trong THF (4 mL). Lithi bis(trimetylsilyl)amit (1,85 mL, 1 M trong THF, 1,85

mmol) duoc bd sung timg giot vao hdn hop phan tng va dugc khudy & nhiét do trong
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phong trong 2 gid. Phan g dugc lam dung bang NH4Cl (bdo hoa, chita nude, 5 mL)
va 16p hitu co duge tach riéng, duge lam khé (MgSOa), dugc loc va duge cd trong
chan khéng. Phin cin dugc tinh ché théng qua HPLC didu ché (Pha c¢6 dinh: RP
XBridge Prep C18 OBD-10um, 30x150mm, Pha dong: dung dich NH4HCOs 0,25%
trong nudc, ACN) tao ra hop chét 58 (10 mg). 'H NMR (400 MHz, DMSO-ds) 8 ppm
3,78 (s, 3 H), 4,89 (br dd, J=11,1, 8,2 Hz, 1 H), 5,82 (dd, J=12,2, 3,0 Hz, 1 H), 6,86
(dd, J=12,2, 2,7 Hz, 1 H), 7,79 (s, 1 H), 7,89 (dd, J=5,5, 2,0 Hz, 1 H), 8,20 d, J=1,9
Hz, 1 H), 8,67 (d, J=5,2 Hz, 1 H), 8,69 (s, 1 H), 11,27 - 11,32 (m, 1 H); Phuong phap
D; Rt: 1,76 phut. m/z : 455 (M+H)" Khéi lugng chinh xéc: 454,1.

Hop chit 59: 7-mety1—1,1-dioxo-3-(triﬂometyl)-N-[2-(triﬂometyl)—4-pyridyl]-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit.

Hop chét 59 (118 mg) duoc didu ché tuwong tu nhu duge mé ta ddi véi hop chat
47, stt dung 4-amino-2-triflometylpyridin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,64 (q, J=12,2 Hz, 1 H), 2,06 - 2,15 (m, 1 H), 2,87 - 2,98 (m, 1 H),
3,13 - 3,29 (m, 1 H), 3,68 - 3,80 (m, 3 H), 4,20 - 4,32 (m, 1 H), 7,61 (s, 1 H), 7,87 (dd,
J=5,5, 2,0 Hz, 1 H), 8,07 (br d, J=9,9 Hz, 1 H), 8,19 (d, J=2,0 Hz, 1 H), 8,66 (d,
J=5,5Hz, 1 H), 11,03 (s, 1 H); Phuong phép D; Rt: 1,75 phit. m/z : 457 (M+H)" Khéi
lugng chinh x4c: 456,1. Hn hop raxemic ndy duoc phén tach thanh chét ddng phan
dbi anh 59a va 59b bing SFC didu ché (Pha c¢6 dinh: Chiralpak Diacel AD 20 x 250
mm, Pha dong: CO2, EtOH véi 0,4% iPrNH>). Phuong phap H; Rt : 59a:1,65 phut,
59b: 2,36 phut.

Hop chét  60: N-(3-xyano-4-ﬂo-phenyl)-7—metyl-1,1-dioxo-3-(triﬂometyl)—
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit.

-97-



28388

Hop chit 60 (139 mg) duge didu ché tuong tw nhu duge mo ta d6i v&i hop chit
47, sit dung 5-amino-2-flobenzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-de) & ppm 1,59 - 1,70 (m, 1 H), 2,06 - 2,16 (m, 1 H), 2,84 - 2,96 (m, 1 H),
3,10 - 3,21 (m, 1 H), 3,66 - 3,78 (m, 3 H), 4,19 - 4,32 (m, 1 H), 7,51 - 7,58 (m, 2 H),
7,96 (ddd, J=9,2, 4,8, 2,6 Hz, 1 H), 8,05 (d, ]=10,3 Hz, 1 H), 8,19 (dd, J=5,8, 2,7 Hz,
1 H), 10,61 - 10,71 (m, 1 H); Phuong phép D; Rt: 1,73 phut. m/z : 429 (M-H) Khéi
luong chinh xéac: 430,1. Hon hop raxemic nay duge phan tach thanh chét ddng phan
dbi anh 60a va 60b bing SFC didu ché (Pha c¢b dinh: Chiralpak Diacel AD 20 x 250
mm, Pha ddng: CO2, EtOH véi 0,4% iPrNH>). Phuong phép I; Rt : 60a:1,16 phut, 60b:
1,61 phut.

Hop chit 61: (3S)-N-(3,4-diflophenyl)-7-metyl-1,1 -dioxo-3-(triflometyl)-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit.

F
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Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (250 mg) va (2S)-2-amino-
3,3,3-triflopropan-1-ol hydroclorua (153 mg, 0,93 mmol) dwoc hoa tan trong pyridin
(2 mL) va dugc khudy qua dém & nhiét d¢ trong phong. Céc chat d€ bay hoi dugc loai
bo dudi ap sudt giam va phin cin dugc tinh ché trén silic oxit bang cach st dung
gradien heptan so v6i EtOAc tao ra etyl 3-flo-1-metyl-4-[[(1S5)-2,2,2-triflo-
1-(hydroxymetyl)etyl]sulfamoyl]pyrol-2-carboxylat (254 mg).

Etyl 3-flo-1-metyl-4-[[(1S)-2,2,2-triflo-1 -(hydroxymetyl)etyl]sulfamoyl]pyrol-
2-carboxylat (254 mg) va 3,4-difloanilin (0,071 mL, 0,7 mmol) dugc hoa tan trong
THF (5 mL). Lithi bis(trimetylsilyl)amit (2,8 mL, 1 M trong THF, 2,8 mmol) dugc bd
sung va hdn hop phan img dugc khudy qua dém & nhiét d trong phong. NH4Cl (bao
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hoa, chira nuée, 50 mL) duge bd sung va 16p hitu co duge loai bo. Lép chita nude
duoc chiét bing DCM (2 X 5 mL) va c4c 16p hitu co két hop duge 1am bay hoi dén
khd. Phin cin duoc tinh ché trén silic oxit bang cach st dung gradien heptan so véi
EtOAc:EtOH 3:1 tao ra N-(3,4-diflophenyl)-3-flo-1-metyl-4-[[(1S)-2,2,2-triflo-1-
(hydroxymetyl)etyl]sulfamoyl]pyrol-2-carboxamit (198 mg). Phuong phap B; Rt: 0,91
phut. m/z : 446 (M+H)" Khdi lugng chinh xac: 445,1.

N-(3,4-diflophenyl)-3-flo-1-metyl-4-[[(15)-2,2,2-triflc-1 -(hydroxymetyl)-
etyl]sulfamoyl]pyrol-2-carboxamit (198 mg) va xesi florua (173 mg, 1,14 mmol) duoc
hoa tan trong DMF (5 mL) va dugc gia nhiét qua dém & nhiét d6 100°C. Hon hop phan
ung duoc tinh ché thong qua HPLC didu ché (Pha cb dinh: RP XBridge Prep
C18 OBD-10pm, 30x150mm, Pha dong: dung dich NHHCO; 0,25% trong nudc,
ACN) tao ra hop chat 61 duéi dang bdt mau tring. "H NMR (400 MHz, DMSO-de) &
ppm 3,83 (s, 3 H), 429 (dd J—127 9,4 Hz, 1 H), 4,49 - 4,62 (m, 1 H), 4,91 (dd,
J= 130 2,0 Hz, 1 H), 7,37 - 746(m 1 H), 7,46 - 752(m 1 H), 7,58 (s lH) 7,86
(ddd, J=13,2, 7,5, 24Hz 1 ‘H), 8,75 (br s, 1 H) 9,47 (s 1 H) Phuong phapB Rt
O 99 phut m/z : 426 (M+H) Khéi luorng chmh Xac: 425 1.

Hop chdt 62: (3R)-N-(3,4- dlﬂophenyl) -3-[(1R)-1 metoxyetyl] -7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit.

Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (250 mg), O-metyl-L-
threonin (119 mg, 0,89 mmol) va bazo Hunig (0,46 mL, 2,68 mmol) dugc hoa tan
trong DCM (5 mL) va dugc khudy qua dém & nhiét d6 trong phong. Hon hgp phan tng
dwoc nap tryc tiép trén hop silic oxit va gradien tir heptan dén EtOAc:EtOH:AcOH
3:1:0,1 duogc 4p dung tao ra axit (ZS,3R)-2-[(5-etoxycarbony1—4-flo-l-metyl-pyrol-
3-yl)sulfonylamino]-3-metoxy-butanoic dud6i dang bot mau tring nhat (310 mg).

Axit (2S,3R)-2-[(5-etoxycarbonyl—4-ﬂo-1-metyl-pyr01-3-yl)sulfonylamino]-
3-metoxy-butanoic (310 mg) va 3,4-difloanilin (86 pL, 0,85 mmol) dugc hoa tan trong
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THF (5 mL). Lithi bis(trimetylsilyl)amit (4,23 mL, 1 M trong THF, 4,23 mmol) dugc
bb sung va hdn hop phan tng duge khudy 2 gid & nhiét d6 trong phong. NH4CI (bdo
hoa, chira nuée, 50 mL) duge bd sung va 1ép hitu co duge loai bo. Lép chira nude
duoc chiét bing DCM (2 X 5 mL) va céc 16p hitu co két hop dugc lam bay hoi dén
~ khd. Phén cin duoc tinh ché trén silic oxit béng cach st dung gradien tir heptan dén
EtOAd:EtOH:AcOH 3:1:0,1 tao ra axit (28,3R)-2-[[5-[(3,4-diflophenyl)carbamoyl]-4-
flo-1-metyl-pyrol-3-yl]sulfonylamino]-3-metoxy-butanoic dudi dang bot mau tring

nhat (324 mg).

Axit (2S,3R)-2-[[5-[(3,4-diﬂophenyl)carbamoy1]-4-ﬂo-1—metyl-pyrol—3-yl]-
sulfonylamino]-3-metoxy-butanoic dugc hoa tan trong THF (10 mL) va dung dich lithi
nhém hydrua (1,44 mL, 1 M trong THF, 1,44 mmol) duge bd sung ting giot va hdn
hop phan Ung dugc khudy qua dém & nhiét d§ trong phong. Natri sulfat decahydrat
(348 mg, 1,08 mmol) duoc bd sung sau d6 1a NaxSOa. Hon hop phan ung duoc loc va
duoc lam bay hoi dén kho. Phan cin dugc tinh che bang cach su dung gradlen heptan
dén EtOAc:EtOH 3:1 tao ra N-(3,4-diflophenyl)-3-flo-4 _[[(1R,2R) 1-(hydroxymetyl)-
2-metoxy-propyl]sulfamoyl]-1 -metyl-pyrol—2-carboxamif (50 mg).

N-(3,4-diﬂopheny1)-3-ﬂo-4-[[(1R,2R)-1-(hydroxymetyl)-Z-mctoxy-propyl]- :
sulfamoyl]-1-metyl-pyrol-2-carboxamit (50 mg) dugc hoa tan trong DMF (5 mL).
Xesi florua (70 mg, 0,46 mmol) duoc bd sung va hdn hop phan tmg dugc gia nhiét qua
dém & nhiét @6 100°C. Hon hop phan tng dugc nap truc tiép trén hop silic oxit va
gradien tr heptan dén EtOAc dugc 4p dung tao ra hop chit 62 (23,9 mg) dudi dang bot
mau tring nhat. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,13 (d, J=6,4 Hz, 3 H),
3,28 (s, 3 H), 3,55 - 3,65 (m, 1 H), 3,77 (br dd, J=7,9, 3,3 Hz, 1 H), 3,82 (s, 3 H),
4,00 (dd, J=12,5, 9,0 Hz, 1 H), 4,70 (dd, J=12,7, 1,2 Hz, 1 H), 7,36 - 7,44 (m, 1 H),
7,44 - 7,51 (m, 2 H), 7,51 - 7,62 (m, 1 H), 7,86 (ddd, J=13,3, 7.5, 2,5 Hz, 1 H)
9,42 (s, 1 H); Phuong phép B; Rt: 0,99 phit. m/z : 416 M+H)* Kh01 lugng chlnh Xac:
415,1.
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Hop chit 63: (3S)-N-(3,4-diflophenyl)-3-[(S)-hydroxy(phenyl)metyl]-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit.

Hop chét 63 (32,7 mg) dugc didu ché tuong ty nhu dugc mo t d6i voi hop chit
14, st dung (18,28)-(+)-2-amino-1-phenyl-1,3-propandiol thay vi DL-alaninol. Su
déng vong thu dugc sau khi gia nhiét qua dém & nhiét do 100°C trong DMF va hop
chét 63 dugc tinh ché thong qua HPLC diéu ché (Pha c6 dinh: RP XBridge Prep C18
OBD-10um, 30x150mm, Pha déng: dung dich NHHCO; 0,25% trong nuée, ACN).
'H NMR (400 MHz, DMSO-de) 8 ppm 3,80 (s, 3 H), 3,85 - 3,96 (m, 1 H), 4,01 (dd,
1=12,4, 9,1 Hz, 1 H), 4,72 (br d, J=11,9 Hz, 1 H), 4,86 (t, J=4,3 Hz, 1 H), 5,67 (d,
J=4.6 Hz, 1 H), 7,25 - 7,31 (m, 1 H), 7,31 - 7,48 (m, 8 H), 7,79 - 7,90 (m, 1 H), 9,44
(s, 1 H); Phuong phép B; Rt: 0,98 phut. m/z : 462 (M-H) Khéi luong chinh xéc:
463,1.

Hop chit 64: (3R)-N-[3-(diflometyl)-4-flo-phenyl]-3-[(1S)-1 -hydroxyetyl]-7-
metyl-1,1-dioxo-3 ,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit.
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Hop chét 64 (124,8 mg) duge didu ché twong tu nhu duge mé ta d6i voi hop
chét 35, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin va gia nhi¢t qua
dém & nhiét d6 100°C. 'H NMR (400 MHz, DMSO-ds) & ppm 1,22 (d, J=6,2 Hz, 3 H),
3,35 - 3,46 (m, 1 H), 3,55 - 3,67 (m, 1 H), 3,83 (s, 3 H), 3,99 (dd, I=12,8, 9,0Hz, 1 H),
4,89 (dd, I=12,8, 1,8 Hz, 1 H), 5,05 (br s, 1 H), 7,21 (t, J=54,4 Hz, 1 H), 7,35 (t, J=9,5
Hz, 1 H), 7,47 (s, 1 H), 7,61 (br s, 1 H), 7,82 (dt, J=8,1, 4,1 Hz, 1 H), 8,04 (dd, J=6,3,
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2,5 Hz, 1 H), 9,41 - 9,51 (m, 1 H); Phuong phap B; Rt: 0,87 phit. m/z : 432 (M-H)y
Khdi lugng chinh xac: 433,1.

Hop chit 65: (3R)-N-(3-xyano-4-flo-phenyl)-3-[(1S)-1 -hydroxyefyl]-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit.

Hop chét 65 (29,2 mg) dugc diu ché twong ty nhu duge mo ta dbi voi hop chét
64, stt dung 5-amino-2-flobenzonitril thay vi 3-(diflometyl)-4-flo-anilin. '"H NMR (400
MHz, DMSO-ds) & ppm 1,21 (d, J=6,2 Hz, 3 H), 3,41 (br t, J=8,0 Hz, 1 H), 3,61 (br s,
1 H), 3,83 (s, 3 H), 3,97 (dd, J=12,9, 9,1 Hz, 1 H), 4,88 - 4,96 (m, 1 H), 5,06 (br s, 1
H), 7,49 (s, 1 H), 7,51 (t, =9,2 Hz, 1 H), 7,64 (br s, 1 H), 8,05 (ddd, J=9.2, 49,
2,9 Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 9,51 (s, 1 H); Phuong phép B; Rt: 0,81
pht. m/z : 407 (M-H) Khéi lugng chinh xdc: 408,1. -

Hop chit 66: (3R)-N-(2-bromo-4-pyridyl)-3-[(1S)-1-hydroxyetyl]-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.

Hop chét 66 (82,9 mg) dugc diéu ché twong tu nhu duge md ta d6i voi hop chat
64, str dung 4-amino-2-bromopyridin thay vi 3-(diflometyl)-4-flo-anilin. '"H NMR (400
MHz, DMSO-ds) § ppm 1,21 (d, J=6,2 Hz, 3 H), 3,34 - 3,46 (m, 1 H), 3,56 - 3,66 (m, 1
H), 3,83 (s, 3 H), 4,01 (dd, J=12,8, 9,0 Hz, 1 H), 4,92 (dd, J=12,7, 1,9 Hz, 1 H), 5,07
(d, J=5,5 Hz, 1 H), 7,54 (s, 1 H), 7,61 - 7,70 (m, 1 H), 7,72 (dd, J=5,6, 1.9 Hz, 1 H),
8,02 (d, J=1,8 Hz, 1 H), 8,24 (d, J=5,5 Hz, 1 H), 9,65 (br s, 1 H); Phuong phép B; Rt:
0,75 phit. m/z : 443 (M-H)  Khéi lugng chinh xéc: 444,0.
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Hop chét 67: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-2,3,4,5-tetrahydro-
pyrolo[3,4-f][1,2,5]thiadiazepine-6-carboxamit.
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Axit carbamic, este n-(2-aminopropyl)-, 1,1-dimetyletyl (850 mg, 4,64 mmol)
duge hoa tan trong DCM (20 mL. Bazo Hunig (1,92 mL, 11,1 mmol) dugc b sung va
sau d6 Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (1 g) duoc bd sung. Hon
hop dugc khudy & nhiét do trong phong trong 2 gio. Hén hop duogc rira bang nude va
16p hitu co dugce tach riéng, duogc lam khd (MgSOa), duoc loc va duge cb trong chan
khong. Phin cin dugc tinh ché bing sic ky cot sir dung gradien tir 0 dén 50% EtOAc
trong heptan trén 15 thé tich cot. Cac phan doan san phim duc_ycv cb trong chan khﬁng
dé tao ra etyl 4-[[2-(tert-butoxjrcarbonylamino)-1-metyl-etyl]sulfamoyl]-3-ﬂo-1-
metyl-pyrol-2-carboxylat (1,3 g) dudi dang bot mau tréng.

Etyl 4-[[2-(tert-butoxycarbonylamino)-1-metyl-etyl] sulfamoyl]-3-flo-1-metyl-
pyrol-2-carboxylat (1,3 g) dugc hoa tan trong 1,4-dioxan (15 mL). HC1 (8§ mL, 4 M
trong dioxan, 31,9 mmol) dugc bd sung va hdn hop duge khuéy & nhiét do trong
phong trong 16 gio. San phdm da két tia dugc loc va duge lam kho trong diéu kién
chan khong dé tao ra etyl 4-[(2-amino-1-metyl-etyl)sulfamoyl]-3_—ﬂo-l-metyl-pyrol—2—
carboxylat hydroclorua (1 g) dudi dang chit rén mau tring. Phuong phép B»;. Rt: 0,50
phut. m/z : 208 (M+H)* Khéi lugng chinh xac: 307,1.

Etyl - 4-[(2-amino-1-metyl—etyl)sulfamoyl]-3-ﬂo-l-1nety1-pyrol-2-carboxylat
hydroclorua (539 mg) va 3,4-difloanilin (0,19 mL, 1,88 mmol) dugc hoa tan trong
THF (20 mL). Lithi bis(trimetylsilyl)amit (7,8 mL, (1M trong THF), 7.8 mmol) dugc
bd sung ting giot vao hdn hgp phan tmg. Hon hop duge khudy & nhiét d6 trong phong
trong 1 gid. H3n hop dugc 1am dimg béng NH4CI (bdo hoa, chira nudce, 15 mL). Hon
hop phan tng dugc pha lodng véi 2-MeTHF va 16p hitu co duoc tach riéng, dugce lam
kho (MgS0s4), dugc loc va cd trohg chén khong. Phan céh duoc nghién thanh bot trong

DIPE, dugc loc va dugce lam kho trong diéu kién chan khong dé tao ra 4-[(2-amino-1-
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metyl—etyl)sulfamoyl]-N—(3,4-diﬂopheny1)-3-ﬂo-1-metyl-pyrol—2-carboxamit (500 mg)

dudi dang chat ran mau niu nhat.

Lo vi song dugc nap 4-[(2-amino-1-metyl-etyl)sulfamoyl]-N-(3,4-diflophenyl)-
3-flo-1-metyl-pyrol-2-carboxamit (200 mg), nuéc (15 mL) va 1,4-dioxan (3 mL). Lo
duoc ddy nip va hdn hop dugce chiéu xa & nhiét d6 150°C trong 6 gio. Hon hop duoc
trung hoa bing HCI (chita nuéc, 1M). H8n hop duge chiét bing DCM va pha hitu co
duoc tach riéng, duge lam khd (MgSO4), duge loc va dugce cb trong chan khong. Phan
cin duge tinh ché thong qua HPLC didu ché (Pha c¢b dinh: RP XBridge Prep C18
OBD-10pum, 30x150mm, Pha dong: dung dich NHsHCOs 0,25% trong nudc, MeOH)
tao ra hop chit 67 (16 mg). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,12 (d, J=6,9 Hz,
3 H), 2,80 (dd, /~14,1, 8,5 Hz, 1 H), 3,39 (dd, /=13,7, 1,6 Hz, 1 H), 3,48 - 3,60 (m, 1
H), 3,78 (s, 3 H), 5,45 (br s, 1 H), 7,26 - 7,31 (m, 1 H), 7,31 - 7,35 (m, 1 H), 7,35 (s, 1
H), 7,36 - 7,43 (m, 1 H), 7,78 (ddd, /=13,4, 7.4, 2,2 Hz, 1 H), 10,45 (br s, 1 H);
Phuong phép B; Rt: 0,91 phit. m/z : 369 (M-H)’ Khdi luong chinh xé4c: 370,1.

Hop chat 68: N-(3,4-diflophenyl)-4-hydroxy-7-metyl-1,1-dioxo-2,3,4,5-tetra-
hyerpyrolo[3,4-ﬂthiazepin—6-carboxamit.

OH

1-penten-4-yn (6,2 g) va etyl isoxyanoaxetat (35,3 g, 297 mmol) dd hoa tan
trong dioxan (100 mL) duogc bd sung timg giot vao huyén phti chtta bac cacbonat (3,88
g, 14,1 mmol) trong dioxan (200 mL) & nhiét d6 nim trong khoang tir 80 dén 90°C
trong 45 phut. F8n hop phan tng duoc khudy 2 giv & nhiét do 80°C. Hbn hop phan
ung duoc loc va dugce co. Phan cin dugc cho qua séc ky cot sit dung gradien tir 0 dén
100% EtOAc trong heptan trén 10 thé tich cot tao ra etyl 3-alyl-1H-pyrol-2-carboxylat
(15,7 g) dudi dang dau. 'H NMR (400 MHz, ‘DMSO-da) d ppm 1,28 (t, J=7,2 Hz, 3 H),
3,48 (d, J=6,6 Hz, 2 H), 4,22 (q, J=7,2 Hz, 2 H), 4,93 - 4,98 (m, 1 H), 4,98 - 5,06 (m, 1
H), 5,93 (ddt, J=16,9, 10,1, 6,6, 6,6 Hz, 1 H), 6,01 (t, ]=2,4 Hz, 1 H), 6,88 (t, J=2,9 Hz,
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1 H), 11,51 (br s, 1 H); Phuong phap D; Rt: 1,83 phut. m/z : 180 (M+H)* Khéi luong
chinh x4c: 179,1.

Etyl 3-alyl-1H-pyrol-2-carboxylat (15,7 g) va metyl iodua (14,3 g, 100 mmol)
duoc hoa tan trong DMF (150 mL) va duoc khuy trong bé nudc da. NaH (4,37 g, thé
phén tan 60% trong dau khoéang, 109 mmol) dugc bd sung timg phan trong 10 phut va
hdn hop phan tmg duge khudy 1 gid. Luong khac ctia NaH (2,27 g, thé phén tan 60%
trong dau khoang, 56,8 mmol) dugc bd sung timg phéan sau d6 14 metyl iodua (7,19 g,
50,6 mmol) va hdn hop phan tmg duge khudy 1 gidr trong bé nuéc da. Hon hop phan
ung duge lam dung béing etanol (10mL) va duge pha lodng véi nuée (500 mL). Hon
hop duoc chiét bing EtOAc (3 X 200 mL). Cée 16p hitu co két hop duge lam khd
(MgS0s), dugce loc va dugce cd. Phéan cin dugc cho qua sic ky cot str dung gradien tir 0
dén 100% EtOAc trong heptan trén 10 thé tich cot tao ra etyl 3-alyl-1-metyl-pyrol-2-
carboxylat (13,2 g) duéi dang dau mau vang nhat. 'H NMR (400 MHz, DMSO-ds) 3
ppm 1,28 (t, J=7,2 Hz, 3 H), 3,45 (d; J=6,6 Hz, 2 H), 3,80 (s, 3 H), 4,21 (q, f=7;1 Hz, 2
H), 4,93 - 5,04 (m, 2 H), 5,86 - 5,97 (m, 2 H), 6,97 (d, J=2,4 Hz, 1 H); Phuong phép
D; Rt: 2,07 phut m/z : 194 (M+H) Khéi luong chinh x4c: 193,1.

Osmi tetroxit . (2 43 g, 2, 5 % trong t—butanol 0 239 mmol) duoc bo sung vao
etyl 3-alyl-1-metyl-pyrol-2-carboxylat (1156 mg, 5,982 mmol) trong ACN (50 mL) va
duge khudy 10 phat. Nuée (10 mL) duoc bd sung sau do 1?1,_benzylgxycarblonylamino
4-clobenzoat (1,83 g, 5,98 mmol). Hdn hop phéan tng dugc khudy 2 gid va sau do
duoc 1am dimg bang K»S20s (chtta nudce, bdo hoa, 10mL), duge pha lodng vi nude
(100 mL) v& duoc chiét bing EtOAc (2 X 100 mL). Céc 16p hitu co két hop duoc rira
bing dung dich NaHCO; bio hoa, duge lam kho (MgSOy), duoc loc va duge cd. Phan
cin duoc cho qua sic ky cdt st dung gradien tir 0 dén 100% EtOAc trong heptan trén
10 thé tich cdt tao ra etyl 3-[3-(benzyloxycarbonylamino)-2-hydroxy-propyl]-1-metyl-
pyrol-2-carboxylat (1,25 g) dudi dang dau trong subt. 'H NMR (400 MHz, DMSO-d)
§ ppm 1,27 (t, J=7,2 Hz, 3 H), 2,67 (dd, J=14,0, 7,2 Hz, 1 H), 2,81 - 2,96 (rﬁ, 2 H),
3,00 - 3,08 (m, 1 H), 3,60 - 3,75 (m, 1 H), 3,78 (s, 3 H), 4,19 (g, I=7,0 Hz, 2 H), 4,57
(d, I=5,5 Hz, 1 H), 5,00 (s, 2 H), 6,01 (d, J=2,4 Hz, 1 H), 6,94 (d, J=2,4 Hz, 1 H), 7,06
(brt, J=5,6 Hz, 1 H), 7,28 - 7,39 (m, 5 H); Phuong phap D; Rt: 1,76 phat. m/z : 361
(M+H)* Khéi lugng chinh xéc: 360, 1.
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Etyl 3-[3-(benzyloxycarbonylamino)-2-hydroxy-propyl]-1-metyl-pyrol-
2-carboxylat (920 mg) dugc hoa tan trong EtOH (100 mL). Trong mdi trudng khi nito
Pd/C (10%) (100 mg, 0,094 mmol) duoc bd sung. Hon hop phan tng duoc hydro héa
trong 3 gio. Hdn hop phan tng duge loc trén decalit. Phan dich loc duge lam bay hoi
dén khd dé thu duoc etyl 3-(3-amino-2-hydroxy-propyl)-1-metyl-pyrol-2-carboxylat
(549 mg) duéi dang diu. Phuong phép D; Rt: 1,00 phut. m/z : 227 (M+H)" Khéi luong
chinh xac: 226,1.

Axit closulfonic (2,06 g, 17,7 mmol) di dugc hoa tan trong diclometan (10 mL)
duoc bd sung vao etyl 3-(3-amino-2-hydroxy-propyl)-1-metyl-pyrol-2-carboxylat (500
mg) trong DCM (25 mL) trong bé nuéc d4 va duge khudy trong 1 giv. ACN (150 mL)
duoc bd sung va hdn hop phan tmg duge khudy 1 gi. Na2COs (2,58 g, 24,3 mmol)
duge bd sung va hdn hgp phan tmg duoc khudy 1 gio. NaxCOs (2,58 g, 24,3 mmol)
duge bd sung va hdn hop phan ng dugc khudy trong 2 gio nita. 5g NaxCO;3 duogc bd
sung va hén hop phan tmg dugc khuéy qua tudn. Hon hop phan tng dugc loc va dugc
¢d. Phan cin dugc hoa tan trong DMF (5mL), dugc loc va duge cho nhu Véy Ciua sic
ky cot su dung gradien tir 0 dén 100% EtOAc trong heptan trén 10 thé tlch cOt tao ra
etyl 4- hydroxy-7- metyl 1,1-dioxo- 2 3,4 5-tetrahydropy1010[3 4- f]thlazepln-6-
carboxylat (51 mg) dudi dang nhua trong sudt.

Lithi b1s(tr1metylsﬂyl)am1t (1,4 mL, 1 M trong THF, 1,4 mmol) dugc bd sung
vao dung dich chua etyl 4-hydroxy-7-metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo-
[3,4-f]thiazepin-6-carboxylat (51 mg) va 3,4-difloanilin (40 mg, 0,31 mfnol) trong
THF (10 mL) va dugc khuéy trong 1 gio. Hon hop phan Gng duoc lam diung bang
NH4Cl (bdo hoa, chira nude, 25 mL) va dugce chiét bing EtOAc (SCmL) Lép hitu co
dugc 1am kho (Na2S0s), dugc loc va duge cd. Phan cin duoc cho qua séc ky cot st
dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phén doan san pham dugc cd
va phan cin dugc hoa tan trong metanol (SmL), nudc duge bd sung cho dén khi san
pham két tinh. Hop chét 68 (15,5 mg) dugc loc dudi dang tinh thé mau be va duoc lam
kho trong chin khong & nhiét do 50°C. 'H NMR (400 MHz, DMSO-ds) & ppm
2,92 - 3,09 (m, 2 H), 3,21 - 3,27 (m, 2 H), 3,49 - 3,59 (m, 1 H), 3,68 (s, 3 H), 5,06
(d, J=4,4 Hz, 1 H), 7,34 (br t, ]=6,7 Hz, 1 H), 7,38 - 7,47 (m, 3 H), 7,82 - 7,90 (m, 1

-106-



28388

H), 10,48 (s, 1 H); Phuong phap D; Rt: 1,76 phut. m/z : 372 (M+H)" Khéi lugng chinh
xac: 371,1; MP: 229,0 °C.

Hop chit 69: (3R)-N-(3,4-diflophenyl)-3-[(1R)-1-hydroxyetyl]-7-metyl-1,1-
dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit.

Bb sung 2-metoxypropen (8,22 mL, 85,7 mmol)) va axit camphorsulfonic (100
mg, 0,43 mmol)) & nhiét @ 0°C trong mdi truong khi nito vao dung dich chira N-(tert-
butoxycarbonyl)-L-threonin metyl este (10 g, 42,9 mmol) trong CH2Cl> (100 mL).
Dung dich thu dugc dugc khudy & nhiét do trong phong trong 2 git. Sau d6, phén tng
dugc lam dung bing Et;N (5 mL) Vé dung m6i hitu co dugce loai 56 trong chan khong.
Tinh ché phan cin thong qua sic ky nhanh (silica gel, 0 dén 15% EtOAc trong heptan)
thu dugc O3-fert-butyl O4-metyl (4S,5R)-2,2,5-trimetyloxazolidin-3,4-dicarboxylat
(10,5 g) dudi dang dau khong mau. 'H NMR (400 MHz, DMSO-d) § 1,25 - 1,54 (m,
18 H), 3,66 - 3,72 (m, 3 H), 3,86 - 3,91 (m, 1 H), 4,06 - 4,13 (m, 1 H) (rotame).

B6 sung KOtBu (8,39 g, 74,8 mmol) trong mot phén vao dung dich dugc khudy
chtta metyltriphenylphosphoni bromua (27,4 g, 76,7 mmol) trong THF (77 mL) & nhiét
d6 0°C. Hdn hop thu dugc duge khudy trong mot gid nita & ciing nhiét d6 trude khi st
dung. B6 sung DIBAL-H (1 M trong hexan, 77 mL) timg giot trong 1 gio ¢ nhiét do -
78°C trong mdi truong khi nito vao dung dich duge khudy chfxa O3-iert-buty1 0O4-
métyl (4S,5R)-2,2,5-trimetyloxazolidin-3,4-dicarboxylat (10,5 g, 38,42 mmol) trong
CH,Cl, (125 mL). Sau 2 gid nita & cung nhiét do, hﬁyén phu ylit THF dugc bd sung
ting giot trong 40 phut. Sau 15 phut nifa, hdn hop phan ﬁng duqc' dé 4m dé_n nhiét d6
trong phong, va sau 3 git nita § cing nhiét d, hdn hop phan Ung dﬁgc dé 4m dén
50°C. Sau 14 gi¢ nita & cung nhiét do, hdn hop phan tmg duge 1am ngudi xubng nhiét
do trong phong, dugc pha lqéng v6i H2O (50 mL), sau d6 la HCI trong nudc (chira
nude, 1 M, 150 mL), va cac 16p duge phén tach. Phan cin chira nuéc dugc chiét bing
EtOAc (4 X 100 mL). Céc 16p hitu co két hop duoc rira bing nuéc mudi (1 X 250

mL), duoc 1am kho (Na2SO4), duoc loc, va dugc ¢ dudi 4p sudt giam. Phan can thu
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duoc duoc tinh ché bang sic ky nhanh (1 dén 23% EtOAc trong heptan) trén silica gel
dé tao ra fert-butyl (4R,5R)-2,2,5-trimetyl-4-vinyl-oxazolidin-3-carboxylat (4,5 g). 'H
NMR (400 MHz, CLOROFORM-d) § ppm 1,28 (d, J=6,0 Hz, 3 H), 1,36 - 1,49 (m, 9
H), 1,49 - 1,53 (m, 3 H), 1,57 - 1,63 (m, 3 H), 3,72 (br s, 1 H), 3,78 - 3,89 (m, 1 H),
5,08 - 5,29 (m, 2 H), 5,44 - 5,92 (m, 1 H).

Tert-butyl (4R,5R)-2,2,5-trimetyl-4-vinyl-oxazolidin-3-carboxylat (4,5 g) dugc
hoa tan trong dietyl ete (150 mL) va HCI (47 mL, 4 M trong dioxan, 186 mmol) dugce
bd sung. Hon hop phan tng duoc khudy & nhiét d trong phong qua dém va duqé cd
dén kho. Phin ciin duoc nghién thanh bt trong dietyl ete va dugce ¢ dén kho. B6 sung
dung dich di dugc tron trude chira 4,7 mL H20 trong 47 mL HCl 4 M trong dioxan da
duge 1am lanh xudng nhiét 6 0°C st dung b nudce da/nude vao phin cin ndy va hdn
hop thu dugc duge khudy trong 2 gid 8 4m dén nhiét do trong phong. Hon hop sau do
duoc pha lo3ng véi toluen (50 mL) va duge ¢d dén kho duéi ap suat giam. Phén cin
sau d6 dugce ddng sbi voi toluen (3 X 50 mL) d& loai bd tAt ca cac vét nudc dé thu
duoc (2R,3R)-3- am1nopent—4 -en-2-ol hydroclorua (3,35 g). 'H NMR (400 MHz,
DMSO-ds) & ppm 1,09 (d, J=6,3 Hz, 3 H), 3,32 - 3,48 (m, 1 H), 3,62 - 3,78 (m, lH)
5,22 - 5,50 (m, 2 H), 5,80 (ddd, J=17,3, 10,5, 7,9 Hz, 1 H), 8,16 (brs, 3 H).

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (2,12 g) dugc hoa tan
trong DCM (200 mL) va (2R,3R)-3- am1nopent-4 -en-2-ol (3 35 g 32,1 mmol) va bazo
Hunig (13,9 mL, 80,4 mmol) duoc bd sung. Hon horp phéan ung duoc khudy & nhiét do
trong phong trong 1 gid. Phan img dugc lam ding bang NH4Cl (bdo hoa, chira nudc,
40 mL). Cac 16p dugc phan tich va cac chét hiru co dugc 1am kh6 (NazS04), dugc loc
va duoc cd dé thu dugc phén cin mau nau ma duogc tinh ché bing cach st dung séc ky
cot silica gel (etyl axetat trong heptan tir 0 dén 100 %) dé thu duge metyl 3-bromo-
4 [[(IR) 1-[(1R)-1 hydroxyetyl]alyl]sulfamoyl] -1-metyl-pyrol-2-carboxylat (2,60 g)
dudi dang bt mau tring nhat. '"H NMR (400 MHz, DMSO ds) & ppm 0,96 (d, J=6,0
Hz, 3 H), 3,55 - 3,67 (m, 2 H), 3,82 (s, 3 H), 3,86 (s 3 H), 4,57 - 477 (m, lH)
4,97 - 5,10 (m, 2 H), 5,71 (ddd, =173, 10,5, 5,7 Hz, 1 H), 7,35 (br s, 1 H), 7,70
(s, 1 H); Phuong phap B; Rt: 0,70 phut. m/z : 379 (M-H) Khdi luong chinh xéc:
380,0.
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BS sung bazo Hunig (0,3 mL, 1,73 mmol) va bis(tri-tert-
butylphosphin)paladi(0) (0,16 g, 0,31 mmol) vao dung dich chira metyl 3-bromo-4-
[[(1R)-1-[(1R)-1-hydroxyetyl]alyl] sulfamoyl]- 1-metyl-pyrol-2-carboxylat (600 mg)
trong DMA (5 mL) da duoc suc nito. H&n hop phan tng dugc gia nhiét trong vi song
trong 5 phit ¢ nhiét d6 140°C. Hdn hop phan ing duge pha lodng véi metanol (60
mL) va dugc tinh ché thong qua HPLC diéu ché (Pha c¢b dinh: RP XBridge Prep C18
ODB- 5um, 30x250mm, Pha dong: dung dich NH4HCOs3 0,25% trong nudc, ACN) tao
ra  metyl (3R)-3-[(1R)-1-hydroxyetyl]-7-metyl-l,1-diox0-2,3-dihydropyrolo[3,4-
f]thiazepin-6-carboxylat (160 mg). IH NMR (400 MHz, DMSO-ds) & ppm 1,09 (d,
J=6,4 Hz, 3 H) 3,73 - 3,87 (m, 6 H) 3,87 - 3,93 (m, 1 H) 4,09 (br s, 1 H) 4,94 (br d,
J=4,0 Hz, 1 H) 5,93 (dd, I=12,8, 2,6 Hz, 1 H) 7,17 (dd, J=12,9, 2,8 Hz, 1 H) 7,31 (brs,
1 H) 7,69 (s, 1 H); Phuong phap B; Rt: 0,60 phut. m/z : 299 M-H)y Khdi lugng chinh
xac: 300,1.

Metyl (3R)-3-[(1R)-1-hydroxyetyl]-7-metyl-1,1 dioxo 2,3-dihydropyrolo[3,4-
f]thiazepin-6- -carboxylat (160 mg) va 3, 4-difloanilin (76 mg, 0,59 mmol) dugc hoa tan
trong THF .(5 mL). Lithi bis(trimetylsilyl)amit (2,4 mL, 1 M trong THF 2,4 mmol)
duoc bd sung va hdn hop phan tmg duogc khudy 60 phut & nhiét do trong phong. 3,4-
difloanilin (21 mg, 0,16 mmol) duoc bd sung sau d6 1a lithi bis(trimetylsilyl)amit (1
mL, 1 M trong THF, 1 mmol). Hon hop phan tmg duge khudy & nhiét d6 trong phong
trong 30 phat. NHCl (bdo hoa, chira nuée, 5 mL) dugc bd sung va 16p hitu co dugc
tach riéng. Lép chira nude duge chiét bing DCM (2 X 5 mL) va céc 16p hitu co két
hop duogc 1am bay hoi dén kho. Phin cin dugc tinh ché bang cach st dung séc ky cot
silica gel hai l4n (etyl axetat trong heptan tir 0 dén 100 %) va sau d6 bang HPLC didu
ché (Hypersyl C18 BDS-3um,100 x 4,6 mm) Pha dong (NH4HCO3 0,2% trong nudc,
ACN) @ tao ra hop chét 69 (68 mg). 'H NMR (400 MHz, DMSO-ds) & ppm 1,10 (d,
J=6,4 Hz, 3 H), 3,71 (s, 3 H), 3,85 - 3,94 (m, 1 H), 4,11 (br s, 1 H), 4,92 (br s, 1 H),
5,81 (dd, J=12,7, 2,5 Hz, 1 H), 6,59 (dd, I=12,5, 2,6 Hz, 1 H), 7,22 (br's, 1 H), 7,39 -
7,47 (m, 2 H), 7,57 (s, 1 H), 7,82 - 7,88 (m, 1 H), 10,74 (br s, 1 H); Phuong phap B;
Rt: 0,79 phut. m/z : 396 (M-H) Khéi luong chinh xac: 397,1. | |

Hop chdt 70: (3R)-N-(3,4-diflophenyl)-3-[(1R)- 1_-hydr6xyety1]-7-mety1—
1 ,71 -diox0-2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-6-carboxamit. |
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Hop chét 69 (32 mg) duge hoa tan trong MeOH (40 mL). Trong moi truong khi
nito Pd/C (10%) (24 mg, 0,022 mmol) duoc bd sung. Hon hop phan tmg dugc hydro
héa trong 60 phut. Hon hop phan tung dugce loc trén decalit va phan dich loc duge lam
bay hoi dén kho dé thu duoc phén cin mau tréng, phn cin nay dugc tinh ché bang
cach st dung sic ky cot silica gel (etyl axetat trong heptan tir 0 dén 100%) d tao ra
hop chat 70 (23 mg) duéi dang bdt mau tring. "H NMR (400 MHz, DMSO-ds) & ppm
1,04 (d, I=6,2 Hz, 3 H), 1,44 (q, J=12,1 Hz, 1 H), 1,90 (br dd, J=14.1, 6,6 Hz, 1 H),
2,78 (br t, I=13,2 Hz, 1 H), 3,02 (br dd, J=15,3, 5,4 Hz, 1 H), 3,38 - 3,48 (m, 1 H),
3,63 - 3,73 (m, 4 H), 4,61 (br d, J=3,7 Hz, 1 H), 6,69 (br d, J=8,6 Hz, 1 H), 7,38 - 7,47
(m, 3 H), 7,81 - 7,89 (m, 1 H), 10,48 (br s, 1 H); Phuong phap B; Rt: 0,79 phat. m/z :
398 (M-H) Khéi lugng chinh xac: 399,1

Hop chat 71: (3S)-N—(3-xyano-4-ﬂo-phenyl)—7-metyl-1,1-dioxo-3-(3-pyridy1—
metyl)-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5 Joxathiazepin-6-carboxamit.

N S
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Hop chat 71 (11,2 mg) duoc diéu ché twong ty nhu duge md ta d6i voi hop chit
38, sit dung 5-amino-2-flobenzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 2,66 - 2,76 (m, 1 H) 2,88 (dd, J=14,1, 4,8 Hz, 1 H) 3,82 (s, 3 H)
3,86 - 3,98 (m, 1 H) 4,03 (dd, J=12,7, 9,1 Hz, 1 H) 4,67 (br d, J=12,3 Hz, 1 H) 7,37
(dd, J=7,7, 4,8 Hz, 1 H) 7,48 - 7,55 (m, 2 H) 7,68 - 7,81 (m, 2 H) 7,99 - 8,04 (m, 1 H)
8,18 (dd, J=5,7, 2,6 Hz, 1 H) 8,45 - 8,50 (m, 2 H) 9,55 (s, 1 H); Phuong phéap B; Rt:
0,85 phat. m/z : 456 (M+H) Kh01 luong chinh xac: 455,1.

- Hop chét 72: tert-butyl 4- [6 -[(3,4- dlﬂophenyl)carbamoyl] -7-metyl-1,1-dioxo-
3,4-d1hydro-2H-pyrolo[3,4-b][1,4,5]0xath1azep1n— -yl]piperidin-1-carboxylat.
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B& sung ting giot lithi nhdm hydrua (3,56 mL, 1 M trong THF, 3,562 mmol) &
nhiét d6 -78°C vao dung dich da dugc 1am lanh (-78°C) chua fert-butyl 4-(1-amino-2-
metoxy-2-oxoetyl)piperidin-1-carboxylat (1 g) trong THF (50 mL). Hon hgp dugc
khudy & nhiét 4o -78°C trong 3 gio va hén hop duoc dé ting dén nhiét do trong phong.
Hbn hop duoc khudy tiép & nhiét d6 trong phong trong 16 git. Natri sulfat decahydrat
(1,72 g, 5,34 mmol) dugc bd sung can than va hdn hop duge khudy & nhiét do trong
phong trong 10 phut. NaxSO4 dugc bd sung va hdn hop duge loc. Phan dich loc duoc
cd trong chén khong va phdn cin duge tinh ché bang sic ky cot st dung gradien tlr 0
dén 100% MeOH/NH; (90/10) trong DCM trén 10 thé tich cot. Cac phan doan san
phdm dugc cd trong chidn khong dé tao ra ftert-butyl 4-(1-amino-2-hydroxy-
etyl)piperidin-1-carboxylat (513 mg) dudi dang dau.

" Hop chat 72 (127 mg) dugc didu ché twong ty nhu dugc mod ta dbi voi hop chit
14, su dung tert—butyl 4-(1-amino-2-hydroxy-etyl)piperidin-1- carboxylat thay vi DL-
alaninol va gia nhiét 6 gid & nhiét d6 110°C thay vi 2 gio & nh1et d6 140°C. 'H NMR
(400 MHz, DMSO-ds) & ppm 1,12 - 1,27 (m, 2 H), 1,40 (s, 9 H), 1,71 (br t, J=12,7 Hz,
3 H), 2,67 (brs, 2 H), 3,47 - 3,55 (m, 1 H), 3,82 (s, 3H) 3,90 - 4,05 (m, 2H) 3,96 -
4,01 (m, 1 H), 4,71 (d, J=10,9 Hz, 1 H), 7,35 - 7,45 (m, 1 H) 7,45 - 7,51 (m, 2 H),
7,62 (d, J=9,7 Hz, 1 H), 7,85 (ddd, J=13,2, 7.4, 2,4 Hz, 1 H), 9,42 (s, 1 H); Phuong
phap B; Rt: 1,13 phut. m/z : 539 (M-H)‘ Khéi luong chinh xac: 540,2.

Hop chat 73: N-(3v,4—diﬂ0phenyl)-7-mety1—1,1-dioxo-3-(4-piperi_dyl)—3,4-
dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit.
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Hop chét 72 (119 mg) duge tao huyén pht trong DCM (5 mL). TFA (0,25 mL,
3,30 mmol) dugc bd sung va hdn hop dugc khudy & nhiét d§ trong phong trong 1 gio.
Hbn hop dugc rira bang dung dich NaHCO3 bdo hoa. L6p hiru co duogc tach riéng,
dugc 1am khé (MgS0a), dugce loc va duge cb trong chan khéng. Phan can dugc tinh
ché thong qua HPLC didu ché (Pha c6 dinh: RP XBridge Prep C18 OBD-10um,
30x150mm, Pha dong: dung dich NHsHCO3 0,25% trong nuée, ACN). Cac phén doan
san pham dugc thu gom d tao ra hop chit 73 (21 mg) dudi dang chit rin mau tring.
'H NMR (400 MHz, DMSO-ds) 8 ppm 1,10 - 1,25 (m, 2 H), 1,51 - 1,71 (m, 3 H), 1,75
(s, 1 H), 2,34 - 2,45 (m, 2 H), 2,89 - 2,97 (m, 2 H), 3,39 - 3,49 (m, 1 H), 3,80 - 3,85
(m, 3 H), 3,95 (dd, J=12,8, 9,0 Hz, 1 H), 4,72 (dd, ]=12,9, 1,9 Hz, | H), 7,36 - 7,57 (m,
4 1), 7,86 (ddd, J=13,2, 7,5, 2,5 Hz, 1 H), 9,34 - 9,48 (m, 1 H); Phuong phap B; Rt:
0,72 phut. m/z : 441 (M+H)* Khdi luong chinh xac: 440,1.

Hop chit 74: (3S)-N—(4-ﬂo-3-metyl-phenyl)-7-metyl-1_,1-diox0-3-(3-pyridyl—
metyl)-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5 Joxathiazepin-6-carboxamit.
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Hop chét 74 (29 mg) dugc didu ché twong tu nhu duge mo ta d6i v6i hop chét
38, st dung 4-flo-3-metylanilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 2,23 (d, J=1,5 Hz, 3 H), 2,66 - 2,75 (m, 1 H), 2,85 - 2,92 (m, 1 H),
3,82 (s, 3H), 3,93 (br s, 1 H), 3,99 - 4,11 (m, 1 H), 4,67 (dd, J=12,5, 2,0 Hz, 1 H),
7,10 (t, J=9,1 Hz, 1 H), 7,37 (dd, J=7,7, 5,1 Hz, 1 H), 7,45 (s, 1 H), 7,49 (br d, J=4,6
Hz, 1 H), 7,53 - 7,58 (m, 1 H), 7,70 - 7,80 (m, 2 H), 8,46 (d, J=5,1 Hz, 1 H), 8,49 (s, 1
H), 9,24 (s, 1 H); Phuong phap B; Rt: 0,91 phat. m/z : 445 (M+H)* Khbi lugng chinh
xac: 444,1.
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Hop chit 75 (3S)-N-[3-(diflometyl)-4-flo-phenyl]-7-metyl-1,1-dioxo-3-
(3-pyridylmetyl)-3,4-dihydro-2H-pyrolo[3,4-b][ 1 ,4,5]oxathiazepin-6-carboxamit.

Hop chit 75 (5 mg) duoc didu ché tuong tw nhu duge md ta ddi v6i hop chit
38, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 2,65 - 2,76 (m, 1 H), 2,87 (br dd, ]=14,3, 4,8 Hz, 1 H), 3,83 (s, 3 H),
3,93 (brs, 1 H), 4,00 - 4,08 (m, 1 H), 4,65 (dd, J=12,8, 2,2 Hz, 1 H), 7,20 (t, J=48,0
Hz, 1 H), 7,35 - 7,40 (m, 2 H), 7,47 (s, 1 H), 7,70 - 7,83 (m, 3 H), 8,02 (dd, J=6,3, 2,5
Hz, 1 H), 8,46 (dd, J=4,8, 1,5 Hz, 1 H), 8,49 (d, ]=2,0 Hz, 1 H), 9,49 (s, 1 H); Phuong
phap B; Rt: 0,90 phut. m/z : 481 (M+H)* Khoi lugng chinh xéc: 480,1.

Hop chét 76: N-(3,4-diﬂophenyl)-7-metyl-3-(1-metyl-4-piperidyl)-1,l-dioxo-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5 Joxathiazepin-6-carboxamit

Hop cht 73 (109 mg) duoc hoa tan trong MeOH (1 mL) va DCE (2 mL). Hon
hop dugc lam lanh trén bé nuéc da va formaldehyt (22 pL, 1,09 g/mL, 0,297 mmol)
dugc bd sung sau d6 1a natri xyanoborohydrua (33 mg, 0,50 mmol). Hon hop duge
khudy & nhiét do trong phong trong 16 gio. Dung moi duoc lam bay hoi va phan cin
dugc phan bd gitta NaOH (chtra nude, 1M) va Me-THF. Lop hitu co dugc tach riéng,
duoc 1am kho (MgSO4), duoc loc va duge lam bay hoi. Phan cgn duge tinh ché bang
séc ky cot st dung gradien tir 0 dén 100% DCM/dung dich NH3 trong MeOH (90/10)
trong DCM trén 10 thé tich cot. Cac phén doaﬁ san phim dugce ¢ trong chan khong.
San phim dugc két tinh tir nuéc:MeOH dé tao ra hop chét 76 (51 mg) dudi dang chét
rin mau tréng. IH NMR (400 MHz, DMSO-ds) 6 ppm 1,24 - 1,47 (m, 3 H), 1,64 - 1,83
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(m, 4 H), 2,09 - 2,16 (m, 3 H), 2,71 - 2,84 (m, 2 H), 3,39 - 3,53 (m, 1 H), 3,82 (s, 3 H),
3,95 (dd, J=12,9, 9,1 Hz, 1 H), 4,73 (dd, J=13,0, 2,0 Hz, 1 H), 7,36 - 7,53 (m, 3 H),
7,58 (d, J=9,7 Hz, 1 H), 7,86 (ddd, J=13,2, 7,4, 2,5 Hz, 1 H), 9,38 - 9,43 (m, 1 H);
Phuong phép B; Rt: 0,75 phut. m/z : 455 (M+H)* Khéi lugng chinh xac: 454,1.

Hop chit 77: (3R)-N-[2-(diflometyl)-4-pyridyl]-3-[(1S)-1 -hydroxyetyl]-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5 Joxathiazepin-6-carboxamit

Hop chét 77 (72,7 mg) dugc didu ché tuong tw nhw dwoc md ta i véi hop chét
64, str dung 2-(diflometyl)pyridin-4-amin thay vi 3-(diflometyl)-4-flo-anilin. '"H NMR
(400 MHz, DMSO-ds) & ppm 1,43 (d, J=6,4 Hz, 3 H), 2,12 (s, 1 H), 3,85 (tdd, J=9.2,
9.2, 4,8, 2,4 Hz, 1 H), 3,96 (s, 3 H), 4,19 (quin, J=6,1 Hz, 1 H), 4,35 (dd, J=13,0, 8,8
Hz, 1 H), 4,90 (dd, J=13,0, 2,4 Hz, 1 H), 5,18 (d, ]=9,5 Hz, 1 H), 6,62 (t, J=55,5 Hz, 1
H), 7,10 (s, 1 H), 7,71 - 7,73 (m, 1 H), 7,74 - 7,75 (m, 1 H), 8,53 (d, J=5,5 Hz, 1 H),
9,05 (s, 1 H); Phuong phap B; Rt: 0,71 phit. m/z: 415 M-H)Y Khdi lugng chinh xac:
416,1.

Hop chat 78: N—(3,4-diﬂopheny1)—7-mety1—l,1—dioxo-3-[1-(2,2,2-triﬂoetyl)-4-
piperidyl]-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit
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Lo vi song dugc nap hop chdt 73 (50 mg, 0,11 mmol), 2,2,2-trifloetyl
triclometansulfonat (34 mg, 0,11 mmol), K2CO3 (19 mg, 0,14 mmol) trong axeton (1
mL). Lo dugc day nép va hdn hop duge khudy ¢ nhiét d6 60°C trong 16 gio. Hbn hop
duoc cd va phﬁn can dugc tinh ché bﬁng séc ky cot st dung gradien tir 0 dén 100%

EtOAc trong heptan trén 10 thé tich cot. C4c phan doan san phém duoc ¢cb trong chan
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khong. San phém dugc nghién thanh bot trong DIPE, dugc loc va duge lam khd trong

didu kién chan khong dé tao ra hop chét 78 (38 mg) dudi dang chit rin mau tring.

'H NMR (400 MHz, DMSO-ds) & ppm 1,28 - 1,44 (m, 2 H), 1,44 - 1,54 (m, 1
H), 1,64 - 1,76 (m, 2 H), 2,20 - 2,36 (m, 2 H), 2,89 - 2,98 (m, 2 H), 3,05 - 3,20 (m, 2
H), 3,42 - 3,56 (m, 1 H), 3,82 (s, 3 H), 3,92 - 4,04 (m, 1 H), 4,68 - 4,76 (m, 1 H),
736 - 7,51 (m, 3 H), 7,59 (d, 1=9,8 Hz, 1 H), 7,86 (ddd, J=13,2, 7,5, 2,5 Hz, 1 H),
9,38 - 9,43 (m, 1 H); Phuong phap D; Rt: 2,06 phit. m/z: 521 (M+H)" Khéi lugng
chinh xac: 522,1.

Hop chéit 79: N-(3,4-diflophenyl)-3-isopropyl-7-metyl-1,1-dioxo-2,3-dihydro-
pyrolo[3,4-f]thiazepin-6-carboxamit

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (2 g, 6,32 mmol)
duoc hoa tan trong DCM (100 th). Bb suﬁg bazo Hurﬁg (4,36 mL, 25,3 mmol) vao
dung dich nay. B sung 4-metyl-1-penten-3-amin (1,71 g, 12,6 mmol) trong DCM
(100 mL) vao dung dich nay. Hoén hop thu duge duge khudy qua dém va duoc cb trong
chan khong va phan cin dugc tinh ché bang céch st dung séc ky cot silica gel (rira giai
gradien: EtOAc:heptan 0:100 dén 100:0) tao ra metyl 3-bromo-4-(1-
isopropylalylsulfamoyl)-1-metyl-pyrol-2-carboxylat (1,88 g) duéi dang bot mau be ma
dwoc st dung nhu vay. Phuong phap B; Rt: 0,98 phut. m/z: 379 (M+H)* Khdi lugng
chinh xéac: 378,0.

Metyl 3-bromo-4-(1-isopropylalylsulfamoyl)-1-metyl-pyrol-2-carboxylat (1,70
g, 4,48 mmol) va TEA (0,62 mL, 0,73 g/mL, 4,48 mmol) trong DMF (10 mL) duoc
khudy va duoc syc nito trong 5 phut. Sau d6 bis(tri-tert-butylphosphin)paladi(0) (458
mg, 0,90 mmol) duoc bd sung va tiép tuc khudy va suc trong 5 phit nita. Hon hop
dugc gia nhiét trong didu kién chiéu xa vi song dén 100°C frong 75 phit. Hdn hop
phén tmg dugc lam nguoi xudng nhiét‘dé trong phong va duoc 1Q¢ qua dém dicalit va

duogc rira br?lng 150 mL EtOAc. Sau do, phén dich loc dugc cb trong chan khong va
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duoc tinh ché bing cach sir dung séc ky cot silica gel (rira giai gradien: EtOAc:heptan
0:100 dén 100:0) tao ra hdn hop chira 2 chit ddng phan. Hon hop nay duge tinh ché
thong qua HPLC didu ché (Pha cb dinh: RP XBridge Prep C18 OBD-10um,
30x150mm, Pha d¢ng: dung dich NHA,HCO?, 0,25% trong nude, ACN) tao ra metyl 3-
isopropyl-7-metyl-1,1 -diox0-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxylat (203 mg).
Phuong phép B; Rt: 0,88 phut. m/z: 299 (M+H)* Khbi lugng chinh x4c: 298,1.

Hon hop chira metyl 3-isopropyl—7-metyl-l,1-dioxo-2,3-dihydropyrolo[3;4-ﬂ-
thiazepin-6-carboxylat (101 mg, 0,34 mmol) va 3,4-difloanilin (49 mg, 0,37 mmol)
trong THF (5 mL) duoc xut ly bing LiHMDS (0,64 mL, 1,06 M trong THF,
0,68 mmol) va hdn hop nay dugc khudy trdng 2 git & nhiét 49 trong phong. Hon hop
thu dugc dugc lam ding bing NH4CI (bdo hoa trong nude, S mL). Sau do nude mubi
(5 mL) dugc bd sung va cic 16p duge phan tich. Lép nude duoc chiét bang cach st
dung EtOAc (2 X 10 mL). Cac chét chiét két hop dugc cd trong chan khong va phan
th thu dugce duge tinh ché bang céch sir dung séc ky cot silica gel (rra giai gradien:
EtOAc: heptan 0:100 d&n 100: 0). Cac phan doan mong muon dugc co trong chan
khong va phan cén thu duge duge t1nh ché théng qua HPLC diéu ché (Pha cb dlnh RP
XBridge Prep C18 OBD-10pm, 30x150mm, Pha dong: dung dich NHsHCOs 0,25%
trong nudc, ACN) tao ra hop chét 79 dudi dang chit rén mau tring sing (60,3 mg). 'H
NMR (400 MHz, DMSO-ds) & ppm 1,47 - 1,51 (m, 3 H) 1,51 - 1,56 (m, 3 H) 3,20 -
3,24 (m, 1 H) 3,20 - 3,24 (m, 2 H) 4,30 (s, 2 H) 4,53 - 4,63 (m, 1 H) 6,21 (dd, J=12,3-2,
2.86 Hz, 1 H) 6,49 (d, /=10,56 Hz, 1 H) 7,15 (dd, /=12,32, 2,64 Hz, 1 H) 7,76 - 7,89
(m, 2 H) 7,95 - 8,05 (m, 1 H) 8,43 (ddd, /=12,87, 7,37, 2,64 Hz, 1 H) 10,23 (brs, 1 H);
Phuong phép D; Rt: 1,90 phut. m/z: 396 (M+H)" Khéi .luqng chinh xac: 395,1. Hon
hop raxemic ndy dugc tach riéng thanh cac chit ddng phan dbi anh ctia nd théng qua
SFC didu ché (Pha cé dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO, EtOH
+ 0,4 iPrNH,) tao ra hgp chéat 79a va 79b. Phuong phép E; Rt : 79a:1,22 phut, 79b:
2,09 phit.
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Hop chit 80: N-(3,4-diflophenyl)-3-(1-metoxy-1 -metyl-etyl)-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

/O)g/\
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Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (250 mg, 0,89 mmol), axit
2-amino-3-metoxy-3-metylbutanoic (131 mg, 0,89 mmol) va bazo Hunig (0,46 mL,
0,75 g/mL, 2,68 mmol) dugc hoa tan trong DCM (5 mL) va duoc khudy qua dém &
nhiét dd trong phong. Hon hop phan ung duoc nap tryc tiép trén hop silic oxit va
gradien tu heptan dén EtOAc:EtOH:AcOH 3:1:0,02 duwgc &p dyng tao ra axit
2-[(5-etoxycarbonyl-4-flo-1-metyl-pyrol-3 -yD)sulfonylamino]-3-metoxy-3-metyl-
butanoic (143 mg).

Axit 2-[(5-etoxycarbonyl-4-flo-1-metyl-pyrol-3 -yD)sulfonylamino]-3-metoxy-3-
metyl-butanoic (143 mg, 0,38 mmol) va 3,4-difloanilin (38 pL, 1,29 g/mL, 0,38 mmol)
duoc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (1,88 mL, 1 M trong THF,
1,88 mmol) duoc bd sung va hén hop phan tng dugce khudy qua dém & nhiét do trong
phong. NH4Cl (bdo hoa, chira nuée, 5 mL) dugce bd sung va 16p hitu co duoc loai bo.
Lép chita nude duge chiét bang DCM (2 X 5 mL) va céc 16p hitu co két hop duge lam
bay hoi dén kho. Phan cin dugc tinh ché trén silic oxit bang cach st dung gradien
heptan so v6i EtOAc:EtOH:AcOH 3:1: 0,02 tao ra axit 2-[[5-[(3.4- dlﬂophenyl)
carbamoyl] -4-flo-1-metyl- pyrol -3-yl]sulfonylamino]- -3-metoxy-3-metyl- -butanoic (123
mg).

Axit 2-[[5-[(3,4-diﬂophenyl)carbamoyl]-4-ﬂo-1-metyl-pyrol-S—
yl]sulfonylamino]-3-metoxy-3-metyl-butanoic (123 mg, 0,27 mmol) dugc hoa tan
trong THF (10 mL) va LAH (0,27 mL, 1 M trong THF, 0,27 mmol) duoc bd sung ting
giot. Hon hop phan tng dugc khuay qua dém & nhiét d§ trong phong. LAH (0,27 mL,
M trong THF, 0,27 mmol) dugc bd sung va tiép tuc khudy trong 24 gio. Hon hop
phan Gmg duoc lam dung béng natri sulfat decahydrat (128 mg, 0,4 mmol) sau 46 1a bd
sung NaySOs. Sau khi loc va lam bay hoi, thu dugc phan cén dang dau, phan cdn nay

duge tinh ché trén silic oxit béng cach st dung gradien heptan so véi EtOAc:EtOH 3:1
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tao ra N—(3,4-diﬂophenyl)—3-ﬂo-4-[[1-(hydroxymetyl)-2-metoxy-2-mety1—propyl]-
sulfamoyl]-1-metyl-pyrol-2-carboxamit (17 mg).

N-(3,4-diflophenyl)-3-flo-4-[[ 1-(hydroxymetyl)-2-metoxy-2-metyl-
propyl]sulfamoyl]-1-metyl-pyrol-2-carboxamit (17 mg, 0,038 mmol) va xesi florua (23
mg, 0,15 mmol) dugc phén phdi trong DMF (5 mL) va dugc gia nhiét dén 100°C trong
4 giy. Hn hop phan tmg duogc tinh ché tryc tiép théng qua HPLC diéu ché (Pha cb
dinh: RP XBridge Prep C18 OBD-10pm, 30x150mm, Pha d6ng: dung dich NH4HCO3
0,25% trong nuée, ACN) tao ra hop chat 80 (6,3 mg) dudi dang bot mau tring. 'H
NMR (400 MHz, DMSO-de) & ppm 1,31 - 1,43 (m, 6 H), 3,19 (s, 3 H), 3,85 (brs, 1
H), 3,95 (s, 3 H), 4,04 (dd, J=12,8, 8,8 Hz, 1 H), 4,82 - 4,93 (m, 2 H), 7,05 (s, 1 H),
7,08 - 7,14 (m, 2 H), 7,62 - 7,69 (m, 1 H), 8,81 (s, 1 H); Phuong phéap B; Rt: 1,04 phut.
m/z: 428 (M-H)" Khdi lugng chinh xé4c: 429,1.

Hop chat 81: N—(3,4-diﬂophenyl)-3-isopropyl-7-metyl—1,1-dioxo-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Binh hydro hoa dugc suc rira bﬁng nito vé‘ sau do diroc nap Pd/C (1 0%) (10 mg,
0,0094 mmol). B6 sung trong diéu kién nito hop chét 79 (50 mg, 0,13 mmol) trong
MeOH (30 mL) vao hdn hop nay Huyen phu thu dugc sau d6 duge khudy trong moi
truong khi hydro & nhiét dd trong phong trong 90 phit. Sau d6, hon hop duorc loc trén
dem dicalit trong dong khi nito khong dbi va dém nay dugc ria bing MeOH (50 mL).
Phan dich loc dugc c6 trong chdn khong va phén cin thu dugc duge tinh ché bﬁng
cach st dung sic ky cot silica gel (rira gidi gradien: EtOAc:heptan 0:100 dén 100:0).
Céac phan doan mong mudn duogc ¢d trong chan khong va dugc lam kho trong 1o chén

khdng & nhiét d§ 55°C tao ra hop chit 81 (36 mg) dudi dang bot mau tring sang.

'H NMR (400 MHz, DMSO-ds) & ppm 0,88 (d, J=3,74 Hz, 3 H) 0,90 (d, /=3,52
Hz, 3 H) 1,31 - 1,48 (m, 1 H) 1,68 (dq, J=12,90, 6,56 Hz, 1 H) 1,79 - 1,95 (m, 1 H)
272 - 2,86 (m, 1 H) 2,94 - 3,07 (m, 1 H) 3,18 - 3,29 (m, 1 H) 3,68 (s, 3 H) 6,90
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(d, J=10,12 Hz, 1 H) 7,35 - 7,49 (m, 3 H) 7,78 - 7,92 (m, 1 H) 10,48 (s, 1 H); Phuong
phép B; Rt 1,03 phuat. m/z: 396 (M-H) Khéi lugng chinh xac: 397,1.

Hop chédt 82: N-[3-(diflometyl)-4-flo-phenyl]-3- 1sopropy1 -7- metyl 1, 1 leXO-
2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 82 (70,9 mg) duge didu ché twong tu nhu duge md ta d6i voi hop chét
79, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 0,95 (d, J=6,82 Hz, 3 H) 0,98 (d, /=6,60 Hz, 3 H) 1,85 - 2,01
(m, 1 H) 3,72 (s, 3 H) 3,91 - 3,98 (m, 1 H) 5,70 (dd, J=12,43, 2,75 Hz, 1 H) 6,57
(dd, J=12,43, 2,75 Hz, 1 H) 7,06 - 7,43 (m, 3 H) 7,58 (s, 1 H) 7,78 - 7,87 (m, 1 H)
8,06 (dd, J=6,27, 2,53 Hz, 1 H) 10,75 (s, 1 H); Phuong phap B; Rt: 1,02 phut. m/z:
426 (M-H)" Khéi lugng chinh xéc: 427, 1.

Hop chit 83: N-(3,4-diflophenyl)-3-(hydroxymetyl)-7-metyl-1,1-dioxo-3,4-
dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit

)
o=V N\ g

Hop chit 83 (216 mg) dugc didu ché tuong tw nhur duoe md t déi voi hop chét
14, st dung 2-amino-1,3-propandiol thay vi DL-alaninol. Sy déng vong. thu dugc sau
kh1 gia nhiét qua dém & nhiét 4 100°C trong DMF va hop chat 83 dugc tinh che trén
sﬂlc oxit st dung gradien tir heptan dén EtOAc:EtOH 3:1. 'H NMR (400 MHz,
DMSO-da) § ppm 3,35 - 3,42 (m, 1 H), 3,56 (dt, J=10,8, 5,2 Hz, 1 H), 3,63 -3,73 (m, 1
H), 3,82 (s, 3 H), 3,94 (dd, =12.8, 8,8 Hz, 1 H), 4,74 (dd, J=12,7, 1,9 Hz, 1 H), 5,10
(dd, J=6,5, 5,0 Hi, 1 H), 7,36 - 7,50 (m, 3 H), 7,61 (d, J=9,7 Hz, 1 H), 7,87 (ddd,
1=13.2, 7,5, 2,6 Hz, 1 H), 9,44 (s, 1 H); Phuong phép B; Rt: 0,81 phut. m/z: 386 (M-
H) Khéi luong chinh xac: 387,1. |
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Hop chat 84: (3R)-N-(3,4-diflophenyl)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-
dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (10,8 g, 34,1 mmol)
duoc hba‘tan trong ACN (200 mL) va (2S,3R)-3-aminopent-4-en-2-ol hydroclorua
(4,99 g, 36,2 mmol) va bazo Hunig (14,7 mL, 0,75 g/mL, 85,3 mmol) duoc bd sung.
Hon hop phan tmg dugc khudy & nhiét d6 trong phong qua dém. Hon hop phan g
duge ¢d va phan cin duge tinh ché bang cach st dung sdc ky cot silica gel (EtOAc
trong heptan tr 0 dén 100 %) dé thu duoc metyl 3-bromo-4-[[(1R)-1-[(1S)-1-
hydroxyetyl]alyl]sulfamoyl]-1-metyl-pyrol-2-carboxylat (11,4 g) dudi dang bt mau
tréng nhat. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,99 (d, J=6,4 Hz, 3 H), 3,41 - 3,50
(m, 1 H), 3,53 - 3,63 (m, 1 H), 3,81 (s, 3 H), 3,85 (s, 3 H), 4,62 (br d, J=5,1 Hz, 1 H),
4,91 - 4,95 (m, 1 H), 4,97 (d, J=0,7 Hz, 1 H), 5,63 - 5,74 (m, 1 H), 7,33 (br s, 1 H),
7,69 (s, 1 H); Phuong phap B; Rt: 0,68 phit. m/z: 379 (M-H) Khéi lugng chinh xac:
380,0.

BS sung bazo Hunig (0,55 mL, 0,75 g/mL, 3,17 mmol) va bis(tri-tert-
butylphosphin)paladi(0) (147 mg, 0,29 mmol) vao dung dich chira metyl 3-bromo-4-
[[(lR)-l-[(lS)-l-hydroxyetyl]alyl]sulfamoyl]-1-metyl-pyrol—Z-carboﬁylat (1,10 g, 2,89
mmol) trong DMF (5 mL) da dugc Suc nito. Hon hop phan tng dugc gia nhiét trong vi
séng trong 10 phut ¢ nhiét 4o 130°C. Hon hop phén Umg dugc tinh ché théng qua
HPLC didu ché (Pha ¢6 dinh: RP XBridge Prep C18 OBD-iOp.m, 50x150mm, Pha
déng: dung dich NH4HCO3 0,25% trong nudc, ACN) tao ra metyl (3R)-3-[(15)-1-
hydroxyetyl]-7-metyl-1,1-dioxo-2,3 -dihydropyrolo 3 ,4—f]thiazepin—6-carbbxylat (380
mg). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,19 (d, J=6,2 Hz, 3 H), 3,62 - 3,72 (m, 1
H), 3,76 - 3,88 (m, 7 H), 4,98 (br d, J=3,7 Hz, 1 H), 6,07 (dd, J=12,9, 2,8 Hz, 1 H),
7,12 (dd, J=12,8, 2,6 Hz, 1 H), 7,49 (br s, 1 H), 7,69 (s, 1 H); Phuong phap B; Rt:
0,59 phat. m/z: 299 (M-HY Khéi lwong chinh x4c: 300,1 va metyl 3-axetyl-7-metyl-
1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxylat. 'H NMR (400 MHz,
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DMSO-ds) ppm 1,46 - 1,59 (m, 1 H), 2,12 - 2,20 (m, 1 H), 2,22 (s, 3 H), 2,77 - 2,87
(m, 1 H), 3,58 (br dd, J=15,7, 7,7 Hz, 1 H), 3,80 (s, 3 H), 3,79 (s, 3 H), 4,19 (br t,
19,5 Hz, 1 H), 7,59 (s, 1 H), 7,68 (br d, J=9,3 Hz, 1 H); Phuong phép B; Rt: 0,67
phit. m/z: 299 (M-H) Khéi luong chinh xéc: 300,1

Metyl (3R)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1 -dioxo-2,3-dihydropyrolo[3,4-
f]thiazepin-6-carboxylat (95 mg, 0,32 mmol) va 3,4-difloanilin (53 mg, 0,41 mmol)
dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (2 mL, 1 M trong THF, 2
mmol) duge bd sung va hdn hop phéan tmg duoc khudy & nhiét d6 trong phong. Phan
tng dugce lam ding sau 1 gio bing NH4Cl (bdo hoa, chita nude, 5 mL) va 16p hitu co
duogc tach riéng. Lép chira nude duge chiét bing DCM (2 X 4 mL) va céc 16p hitu co
két hop duoc lam kho (Na>SO4) va dugc 1am bay hoi dén khd. Phan cin dugc tinh ché
thong qua HPLC diéu ché (Pha cb dinh: RP XBridge Prep C18 OBD-10um,
50x150mm, Pha dong: dung dich NH4HCO3 0,25% trong nudc, ACN) San pham thu
dugc duge tinh ché bang céach st dung sdc ky cot sﬂ1ca gel (EtOAc trong heptan tir 0
dén 100 %) dé thu dugc hop chit 84 (62 mg). 'H NMR (400 MHz, DMSO-ds) & ppm
1,20 (d, J=6,2 Hz, 3 H), 3,60 - 3,77 (m, 4 H), 3,77 - 3,87 (m, 1 H), 4,9'7‘(br d, J=5,7
Hz, 1 H), 5,96 (dd, J=12,5, 2,6 Hz, 1‘ H), 6,54 (dd, J=12,5, 2,6 Hz, 1 H), 7,35 - 7,52
(m, 3 H), 7,57 (s, 1 H), 7,81 - 7,89 (m, 1 H), 10,73 (br s, 1 H); Phuong phép B; Rt:
0,78 phiit. m/z: 396 (M-H)" Khdi lugng chinh xac: 397,1.

Hop chat 85: N-(3 -xyano-4fﬂo-phenyl)-3-isopropyl-7-metyl-1,1-dioxo-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Metyl 3-bromo-1-metyl-pyrol-2-carboxylat (2,44 g, 11,1 mmol), tert-butyl N-
(1-isopropylalyl)carbamat (2,65 g, 13,3 mmol) va TEA (3 mL, 0,73 g/mL, 22,2 mmol)
trong DMF (5 mL) duoc khudy va duogc syc nito trong 5 phit. Sau do, bis(tri-tert-
butylphosphin)paladi(0) (1,13 g, 2,22 mmol) duoc bd sung va tiép tuc khudy va suc
trong 5 phut nita. Hon hop dugc gia nhiét trong diéu kién chiéu xa vi séng dén 100°C
trong 60 phut. HSn hop phan tmg dugc 1am ngudi xubng nhiét do trong phong va dugc
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loc qua dém dicalit va duoc rira béng EtOAc (150 mL). Sau dé ph?ln dich loc dugce co
trong chin khéng va duoc tinh ché bang cach sir dung séc ky cot silica gel (rtra giai
gradien: EtOAc:heptan 0:100 dén 100:0) tao ra metyl 3-[(E)-3-(tert-
butoxycarbonylamino)-4-metyl-pent-1-enyl]-1-metyl-pyrol-2-carboxylat (3,31 g) dudi
dang ddu. Phuong phap B; Rt: 1,18 phut. m/z: 335 (M-H)" Khéi luong chinh xdc:
336,2.

Binh hydro héa dugc syc rira béng nito va sau d6 duge nap Pd/C (10%) (733
mg, 0,69 mmol). BS sung dusi didu kién nito metyl 3-[(E)-3-(tert-
butoxycarbonylamino)-4-metyl-pent-1-enyl]-1-metyl-pyrol-2-carboxylat (2,20 g, 6,54
mmol) trong MeOH (35 mL) vao binh nay. Huyén phu thu duge sau d6 duoc khudy
trong mdi trudng khi hydro & nhiét do trong phong trong 90 phut. Sau do, hdn hop
duoc loc trén dém dicalit trong dong khi nito khong di va dém nay duoc rira bing
MeOH (150 mL). Phan dich loc dugc c6 trong chin khéng va phﬁn can thu duoc dugc
tinh ché bang cach st dung sdc ky cot silica gel (rra giai grédien: EtOAc:heptan 0:100
dén 100:0). Cac phén doan mong mudn dugc cb trong c-hén.khéng tao ra metyl
3-[_3-(tert-butoxycarbonylamino)—4-metyl-pcntyl]51-metyl-pyrol-z-ca_rboxylat (2,16 g)

duéi dang bot mau trang sang.

Metyl 3-[3-(tert-butoxycarbonylamino)-4-metyl-pentyl]-1-metyl-pyrol-2-
carboxylat (250 mg, 0,74 mmol) trong DCM (10 mL) dugce xir Iy bang axit lesulfonic
(246 pL, 1,75 g/mL, 3,69 mmol) trong DCM (5 mL) & nhiét do OVI°C. Sau d6, n6 dugce
dé dat dén nhiét d6 trong phong va dugc khudy trong mot gid nita. Hon hop duoc bb
sung timg giot vao nudc da (20 mL) va dung dich nay dugc chiét bang 2-MeTHF (2 X
20 mL). C4c chét chiét két hop dugc 1am kho trén Na;SOs, duge loc va duge cb trong
chan khong tao ra metyl 3-isopfopyl-7-metyl-l,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-
f]thiazepin—6—cafboxylat (80mg). |

Metyl 3-isopropyl-7-metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-
6-carboxylat (80 mg, 0,27 mmol) va 5-amino-2-flo-benzonitril (36 mg, 0,27 mmol)
trong THF kho (5 mL) duoc xtt ly bang lithi bis(trimetylsilyl)amit (1,3 mL, 1 M trong
THF, 1,3 mmol) va dung dich nay duoc khudy trong 2 gi¢ & nhiét do trong phong.
Hdn hgp thu duge duge lam dung bang NH4CI (bdo hoa, ch{xa nuoe, 5 mL). Sau do,

nude mudi (5 mL) duge bd sung va céc 16p duge phén tach. Lép nudc duoe chiét bang
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cach sir dung EtOAc (2 X 20 mL). Cac chat chiét két hop dugce b trong chén khong va
phan tho thu duge duge tinh ché bing cach sir dung sic ky cot silica gel (rira gidi
gradien: EtOAc:heptan 0:100 dén 100:0). Cac phan doan mong muén dugce co trong
chan khong va phén cin thu duge dugc tinh ché théng qua HPLC didu ché (Pha cb
dinh: RP XBridge Prep C18 OBD-10pum, 30x150mm, Pha dong: dung dich NHHCO3
0,25% trong nudc, ACN) tao ra hop chét 85 (17 mg) dudi dang chét rén mau tréng
sang. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,88 (d, J=3,30 Hz, 3 H) 0,90 (d, J=3,08
Hz, 3 H) 1,32 - 1,47 (m, 1 H) 1,69 (dq, J=12,96, 6,54 Hz, 1 H) 1,79 - 1,93 (m, 1 H)
2,72 - 2,85 (m, 1 H) 2,98 - 3,11 (m, 1 H) 3,19 - 3,28 (m, 1 H) 3,69 (s, 3 H) 6,91 (d,
J=10,34 Hz, 1 H) 7,44 (s, 1 H) 7,54 (f, J=9,13 Hz, 1 H) 7,95 (ddd, J=9,24, 4,84, 2,64
Hz, 1 H) 8,18 (dd, J=5,83, 2,75 Hz, 1 H) 10,59 (s, 1 H); Phuong phép B; Rt: 0,97 phit.
m/z: 403 (M-H)" Khdi lugng chinh xéc: 404,1.

Hop chét 86: N-[3-(diflometyl)-4-flo-phenyl]-3-isopropyl-7-metyl-1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-ﬂthiazepin—6-carboxamit ‘A |

Hop chét 86 (17 mg) duge didu ché twong tu nhu duge mo ta d6i v6i hop chat
81, st dung hop chét 82 thay vi hop chét 79. 'H NMR (400 MHz, DMSO-de) 8 ppm
0,88 (d, J=3,30 Hz, 3 H) 0,90 (d, J]=3,30 Hz, 3 H) 1,32 - 1,46 (m, 1 H) 1,69 (dq,
J=13,04, 6,73 Hz, 1 H) 1,79 - 1,95 (m, 1 H) 2,71 - 2,88 (m, 1 H) 2,95 - 3,11 (m, 1 H)
3,19 - 3,28 (m, 1 H) 3,69 (s, 3 H) 6,89 (d, J=10,34 Hz, 1 H) 7,22 (t, J=54,36 Hz, 1 H)
7,36 (t, J=9,46 Hz, 1 H) 7,42 (s, 1 H) 7,76 - 7,85 (m, 1 H) 8,02 - 8,08 (m, 1 H) 10,49
(s, 1 H); Phuong phép B; Rt: 1,02 phut. m/z: 428 (M-H)® Khdi luong chinh x4c: 429,1.

Hop chit 87: (3R)-N-(3-xyano-4-flo-phenyl)-3-[(15)-1 -hydroxyetyl]-7-metyl-
1,1-dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit

-123-



28388

Hop chét 87 (55 mg) duge didu ché tuong tw nhu duge mb ta dbi voi hop chét
84, sir dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,20 (d, J=6,2 Hz, 3 H), 3,60 - 3,77 (m, 4 H), 3,77 - 3,87 (m, 1 H),
4,97 (d, 1=5,7 Hz, 1 H), 5,97 (dd, 7=12,5, 2,6 Hz, 1 H), 6,57 (dd, =12,5, 2,4 Hz, 1 H),
7,40 (br d, J=9,5 Hz, 1 H), 7,55 (t, =9,1 Hz, 1 H), 7,59 (s, 1 H), 7,98 (ddd, J=9,2, 48,
2.8 Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 10,85 (br s, 1 H); Phuong phép B; Rt: 0,74
phat. m/z: 403 (M-H) Khéi lugng chinh xéc: 404,1.

Hop chit 88: (3R)-N-(3,4-diflophenyl)-3-[(1S)-1 -hydroxyetyl]-7-metyl-1,1-
diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Metyl (3R)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-dioxo-2,3-dihydropyrolo[3,4-
f]thiazepin-6-carboxylat (200 mg, 0,67 mmol) dugc hoa tan trohg MeOH (30 mL).
Trong mdi trudng khi nito, Pd/C (10%) (71 mg, 0,067 mmol) dugc bd sung. Hon hop
phan tmg dugc dit trong mdi truong khi hydro trong 60 phut. Hon hop phan tmg dugc
loc trén decalit va chét rin dugc rira bang metanol (4 x 100 mL) va THF (4 x 100 mL).
Phin dich loc duge lam bay hoi dén kho dé thu dugc metyl (3R)-3-[(18)-1-
hydroxyetyl]-7-metyl-1,1-dioxo-2,3 ,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxylat
(180 mg) dudi dang bot mau tréng. Phuong phép B; Rt: 0,59 phit. m/z: 301 (M-H)
Khdi lwong chinh x4c: 302,1.

Metyl (3R)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-diox0-2,3,4,5 -tetrahydro
pyrolo[3,4-f]thiazepin-6-carboxylat (90 mg, 0,24 mmol) va 3,4-difloanilin (40 mg,
0,31 mmol) dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (1,6 mL, 1 M
trong THF, 1,6 mmol) dugc bd sung va hdn hop phéan umg dugc khudy 1 gio & nhiét do
trong phong. Phan tmg dugc lam dung bang NH4Cl (bdo h(‘)a; chtra nude, 5 mL) va 16p
hitu co dugc tach riéng. Lép chira nuée duge chiét bang DCM (2 X 4 mL) va cac 16p
hitu co két hop duoe 1am khé (Na2S0s) va duge lam bay hoi dén kho. Phan can duoc
tinh ché théng qua HPLC didu ché (Pha ¢ dinh: RP XBridge Prep C18 OBD-10pum,
50x150mm, Pha dong: dung dich NH4HCO;3 0,25% trong nudc, ACN). San phim thu
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duoc duge tinh ché bang cich st dung séc ky cdt silica gel (etyl axetat trong heptan tur
0 dén 100 %) tao ra hop chit 88 (35 mg). '"H NMR (400 MHz, DMSO-ds) 3 ppm 1,13
(d, J=6,2 Hz, 3 H), 1,20 - 1,35 (m, 1 H), 2,18 (br dd, J=14,3, 6,8 Hz, 1 H), 2,67 - 2,80
(m, 1 H), 3,02 (br dd, J=14,9, 6,5 Hz, 1 H), 3,14 - 3,27 (m, 1 H), 3,43 - 3,51 (m, 1 H),
3,68 (s, 3 H), 4,67 (d, J=5,9 Hz, 1 H), 6,89 (d, J=10,1 Hz, 1 H), 7,38 - 7,46 (m, 3 H),
7,81 - 7,89 (m, 1 H), 10,47 (s, 1 H); Phuong phip B; Rt: 0,78 phut. m/z: 398 (M-H)
Khéi luong chinh xéc: 399,1.

Hop chét 89: N-(3,4-diﬂophenyl)-7-metyl—l,1-dioxo-3-tetfahydropyran-4-yl-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

ol
F
0 0
HN | /@[
‘s N F
O/\\ \ N
N
Hop chét 89 (320 mg) dugc didu ché twong tw nhu duge md ta ddi véi hop chit
14, st 'dung 2-amino-2-(oxan-4-yl)ethan-1-ol hydroclorua thay vi DL-alaninol. Sy
déng vong thu duoc sau khi gia nhiét 90 phit & nhiét @6 110°C trong DMF va hop chét
83 dugc tinh ché trén sﬂlc oxit s dung grad1en tr heptan den EtOAc 'H NMR
(400 MHz, DMSO-d6) d ppm 1,24 - 1,44 (m, 2 H), 1,60 - 1,79 (m 3 H), 3,20 - 3,29
(m, 2 H), 3,42 - 3,51 (m, 1 H), 3,81 - 4,04 (m, 6 H), 4,72 (d, J=12,5 Hz, 1 H), 7,36 -
7,50 (m, 3 H), 7,62 (d, J=9,6 Hz, 1 H), 7,86 (ddd, J=13,2, 7,5, 2,5 Hz, 1 H), 9,42 (s, 1
H); Phuong phap D; Rt: 1,80 phit. m/z: 440 (M-H) Khéi luqhg chinh x4c: 441,1. Hon
hop raxemic nay duoc phén tach thanh chét ddng phan dbi anh 89a (101 mg) va 89b
(75 mg) bang SFC didu ché (Pha c¢b dinh: Chiralpak Diacel AD 20 x 250 mm, Pha
dong: CO2, EtOH + 0,4 iPrNH,). Phuong phép J; Rt : 89a: 1,39 phut, 89b: 2,96 phut.

Hop chit 90: (3R)-N-(3-xyano-4-flo-phenyl)-3-[(1S)-1 -hydroxyetyl]-7-metyl-
1,1-dioxo-2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-6-carboxamit
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Hop chét 90 (38 mg) dugc didu ché twong tu nhu dwgc md ta d6i véi hop chit
88, st dung S5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,13 (d, J=6,2 Hz, 3 H), 1,20 - 1,35 (m, 1 H), 2,19 (br dd, J=14,2,
6,9 Hz, 1 H), 2,71 - 2,81 (m, 1 H), 3,05 (br dd, J=15,0, 6,4 Hz, 1 H), 3,16 - 3,27
(m, 1 H), 3,47 (sxt, J=6,4 Hz, 1 H), 3,69 (s, 3 H), 4,67 (d, J=5,7 Hz, 1 H), 6,90 (d,
J=10,1 Hz, 1 H), 7,44 (s, 1 H), 7,54 (t, J=9,1 Hz, 1 H), 7,96 (ddd, J=9,1, 4.8, 2,8 Hz,
1 H), 8,19 (dd, J=5,7, 2,6 Hz, 1 H), 10,59 (s, 1 H); Phuong phap B; Rt: 0,73 phut. m/z:
405 (M-H)" Khéi lugng chinh xac: 406,1.

Hop chét 91: N-(3-xyano-4-flo-phenyl)-7-metyl-1,1-dioxo-3,4-dihydro-2H-
pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

F
0
N \\
\O/,\(\) \ N _ =N
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Etyl 3 hydroxy- -metyl-pyrol-2-carboxylat (200 mg, 1, 0 mmol) dLrorc hoa tan
trong THF (8 mL) trong didu kién nito va NaH (thé phan tén 60% trong dau khoang)
(64 mg, 1,61 mmol) duogc bd sung & nhiét d6 trong phong va dugc khudy trong 10 phiit
trude khi 2-(tert—butoxycarbonylamino)etyl metansulfonat (361 mg, 1,51 mmol) dugc
bd sung. Dung dich dugc gia nhiét qua dém & nhiét d6 80°C. Dung dich dugc lam
dirng bang nuéc da da duge pha lodng bang EtOAc, duoc chiét hai 14n bing EtOAc, va
cac chét hitu co két hop dugc lam khod béng MgSO0s, duge loc, va dugc cb trong chan
khong. Phin cin duge tinh ché trén silic oxit bang cach st dung rira giai gradien
(heptan/EtOAc  tr 100/0 dén 50/50) dé tao ra etyl 3-[2-(tert-
butoxycarbonylamino)etoxy]-1-metyl-pyrol-2-carboxylat (238 mg) dudi dang dau.

Etyl 3-[2-(tert-butoxycarbonylamino)etoxy]-1 -metyl-pyrol-2-carboxylat (235
mg, 0,68 mmol) dugc hoa tan trong DCM (4 mL) va axit closulfonic (0,090 mL,
1,75 g/mL, 1,354 mmol) duoc bd sung trong mdi trudng khi tro & nhigt d6 0°C va
duge khudy trong 2 gio. Dung' dich dugc c6 trong chin 'khéng dé tao ra axit 4-(2-
amlnoetoxy) -5- etoxycarbonyl 1-metyl-pyrol -3- sulfomc (197 mg) |

Axit 4-(2-aminoetoxy)-5-etoxycarbonyl-1 metyl pyrol-3-sulfonic (197 -mg,
0,6 mmol) duoc hoa tan trong DCM (4 mL) va SOCl (0,218 mL, 1,64 g/mL, 2,999
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mmol) dugc bd sung va dung dich duogc gia nhiét trong 2 gio ¢ nhiét 4o 70°C. Dung
dich dugc déng lam bay hoi vdi toluen cho dén kho. Phan cin duoc tai hoa tan trong
MeOH va duoc lam dimg bang NaHCOj3 (bdo hoa, chira nudce). Mudi du duoc loc va
phén cin duge ¢d trong chan khéng. Phén thd sau d6 duoc tinh ché tiép trén silic oxit
st dung gradien DCM/MeOH tir 100/0 dén 90/10 d tao ra etyl 7-metyl-1,1-dioxo-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxylat (85 mg) dudi dang chét rén
mau vang. 'H NMR (400 MHz, CLOROFORM-d) & ppm 1,36 (t, J=7,2 Hz, 3 H) 3,62 -
3,70 (m, 2 H) 3,83 (s, 3 H) 4,28 - 4,36 (m, 4 H) 4,87 (brs, 1 H) 7,03 (s, 1 H).

Etyl 7-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-
carboxylat (67 mg, 0,22 mmol) dugc hoa tan trong THF (4 mL) va 5-amino-2-flo-
benzonitril (33 mg, 0,24 mmol) dugc bd sung sau d6 1a lithi bis(trimetylsilyl)amit
(0,87 mL, 1 M trong THF, 0,87 mmol) & nhiét d¢ trong phong trong mdi truong khi
tro va dugc khudy trong 2 gio. D’ung‘dich duoc lam dung bang NH4CI (bdo hoa, chira
nudc) ve‘i cac chét hitu co dugc loai bo trong chan khéﬁg, duqc pha lodng bang DCM,
duoc tach riéng, dugc lam kho béng NazS04, dugce loc, va dl;IVQCVC‘f) trong chan khong.
Phin thd sau d6 duogc tinh ché théng qua HPLC didu éhé' dé tao ra hop chét 91 (15
mg). 'H NMR (400 MHz, CLOROFORM-d) 3 ppm 3,77 - 3,83 (m, 2 H), 3,97 (s, 3 H),
4,43 - 4,47 (m, 2 H), 4,72 (t, J=6,9 Hz, 1 H), 7,11 (s, 1 H), 7,18 - 7,22 (m, 1 H), 7,72
(ddd, J=9,1, 4,5, 2,8 Hz, 1 H), 7,96 (dd, J=5,4, 2,8 Hz, 1 H), 8,86 (s, 1 ‘H);. Phuong
phép B; Rt: 0,82 phut. m/z: 363 (M-H)"Khéi lugng chinh xac: 364,1.

Hop chat 92: (3S)-3—[Xyclopropyl(hydroxy)metyl]-N-(3,4-diﬂopheny1)—7-metyl—
1,1 -diqu-3 ,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin—6-cafboxarﬁit

OH
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B4 sung xyclopropylmagie bromua (4,83 mL, 1M trong THF, 4,83 mmol) vao
dung dich di duoc lam lanh chira (S)-(-)-3-boc-2,2-dimetyloxazolidin-4-carboxaldehyt
trong THF kho (20 mL) & nhiét d6 -78°C. Hon hop phan tmg duoc 1am am tir tir dén
nhiét do trong phong va duoc khudy trong 4 gio. Hon hop phan tng duoc lam ding

v&i nude (20 ml) va sau d6 EtOAc duoc bd sung (10 ml) dé chiét san phém (mot sb

-127-



28388

NaCl duoc bd sung dé 14y toan bd THF ra khéi 16p nudce). Lép nude duoce chiét mot
14n nira v6i EtOAc. Cac 16p hitu co két hop duoc lam kho trén Na2SOs, duge loc va
duge 1am bay hoi dén kho va diu thé dwoc tinh ché trén silic oxit (tir 0% dén 40%
EtOAc trong heptan). T4t ca cac phan doan thd duge thu gom va duoc lam bay hoi aé
thu dugc tert-butyl (4S)-4-[xyclopropyl(hydroxy)metyl]-2,2-dimetyl-oxazolidin-3-
carboxylat (679 mg) dudi dang ddu mau vang trong subt. '"H NMR (400 MHz,
- CLOROFORM-d) & ppm 0,20 - 0,65 (m, 4 H), 0,75 - 0,99 (m, 1 H), 1,38 - 1,78 (m, 15
H)298 3,57 (m, 2 H), 3,87 - 4,35 (m, 3 H). |

| HCI (2,35 mL, 4 M trong dioxan, 9,41 mmol) dugc bd sung vao dung dlCh chua
tert-butyl (48)-4-[xyclopropyl(hydroxy)metyl]-2,2-dimetyl-oxazolidin-3-carboxylat
(679 mg, 2,35 mmol) trong 1,4-dioxan (10 mL). Hon hgp phan tmg duge khudy &
nhiét do trong phong trong 150 phut. Hon hop phan tmg duoc c6 dudi ap sudt giam dé
tao ra (2S)-2-amino-1-xyclopropyl-propan-1,3-diol hydroclorua (308 mg) ma dugc su
dung nhu vay.

Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (667 mg, 2,47 mmol) duoc
bd sung vao dung dich chira (2S)-2-amino-1-xyclopropyl-propan-1,3-diol hydroclorua
(308,26 mg, 2,35 mmol) va bazo Hunig (2,56 mL, 0,75 g/mL, 14,8 mmol) trong DCM
(15 mL) & nhiét d6 trong phong trong méi trudng khi nito. Hon hop phan tng dugc
khudy & nhiét do trong phong qua dém. Mot phdn DCM duge c6 va hdn hop phan tmg
duge tinh ché truc tiép trén silic oxit (heptan/etyl axetat 100/0 dén 0/100) dé thu duoc
etyl 4-[[(1S)-2-xyclopropyl-2-hydroxy-1- (hydroxymetyl)etyl]sulfamoyl] -3-flo-1-
rnetyl -pyrol-2-carboxylat (7 56 mg). Phuong phép B; Rt: 0,66 phut m/z 363 (M-H)
Khéi luong chinh xéc: 364,1.

Lithi bis(trimetylsilyl)amit (5,5 mL, 1 M trong THF, 5,5 mmol) dugc bd sung
ting giot vao dung dich chia etyl 4-[[(1S)-2-xyclopropyl-2-hydroxy-1-
(hydroxymetyl)etyl]sulfamoyl]-3-flo-1-metyl-pyrol-2-carboxylat (400 mg, 1,1 mmol)
va 3,4-difloanilin (0,13 mL, 1,29 g/mL, 1,32 mmol) trong THF (15 mL). Hon hop
phan tng dugc khudy & nhiét d6 trong phong trong 30 phut. Hon hop phan tng duoc
lam dimg bing cach bd sung nudc va duge pha lodng trong etyl axetat. Lop chura nﬁéc
duoc chiét hai lin bing etyl axetat. Céc 16p hitu co két hop dugc lam khd trén Na;SOs,

duge loc va duge c6 dudi ap suat gidm. Phan cén duoc tinh ché trén silic oxit
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(heptan/etyl axetat 100/0 dén 0/100) dé thu duoc 4-[[(18)-2-xyclopropyl-2-hydroxy-1-
(hydroxymetyl)etyl]sulfamoyl]-N-(3,4-diflophenyl)-3-flo-1 -metyl-pyrol-2-carboxamit
(250 mg).

Xesi florua (272 mg, 1,79 mmol) dugc bd sung vao dung dich chta 4-[[(1S)-2-
xyclopropyl-2-hydroxy-1-(hydroxymetyl)etyl]sulfamoyl]-N-(3,4-diflophenyl)-3-flo-1-
metyl-pyrol-2-carboxamit (200 mg, 0,45 mmol) trong DMF (5 mL). Hon hgp phén
ung duoc khqu & nhiét do 110°C trong 7 gio. Hon hop phan tng duge ¢b va dugc
tinh ché trén silic oxit (heptan/etyl axetat 100/0 dén 0/100). San pham thu dugc duge
tinh ché thong qua SFC didu ché (Pha c¢b dinh: Chiralpak.Diacel AD 20 x 250 mm,
Pha dong: CO2, EtOH-iPrOH (50-50) + 0,4% iPrNH>) dé tao ra hop chét 92a (34 mg);
IH NMR (400 MHz, DMSO-ds) § ppm 0,25 - 0,50 (m, 4 H), 0,98 - 1,10 (m, 1 H), 3,03
- 3,14 (m, 1 H), 3,56 - 3,67 (m, 1 H), 3,83 (s, 3 H), 4,00 (dd, J=12,8, 9,2 Hz, 1 H), 491
(dd, 1=12,8, 1,8 Hz, 1 H), 5,00 (d, J=5,7 Hz, 1 H), 7,35 - 7,50 (m, 3 H), 7,60 (d, J=9,9
Hz, 1 H), 7,87 (ddd, J=13,3, 7,5, 2,5 Hz, 1 H), 9,43 (s, 1 H); Phuong phap D; Rt: 1,78
phat. m/z: 426 (M-H) Khéi lwong chinfl x4c: 427,1, va 92b (11 mg); 'H NMR
(400 MHz, DMSO-ds) 8 ppm 0,17 - 0,47 (m, 4 H), 0,95 - 1,08 (m, 1 H), 3,04 - 3,18
(m, 1 H), 3,82 (s, 4 H), 3,93 - 4,10 (m, 1 H), 4,74 (dd, J=12,7, 1,4 Hz, 1 H), 5,00 (d,
J=5,1 Hz, 1 H), 7,34 - 7,49 (m, 4 H), 7,86 (ddd, J=13,2, 7.5, 2,4 Hz, 1 H), 9,35 - 9,48
(m, 1 H); Phuong phap D; Rt: 1,77 pht. m/z: 426 M-H) Khdi lugng chinh xac: 427,1
13 2 epime ctia hop chét 92. Phuong phép P; Rt : 92a: 1,88 phit, 92b: 2,27 phut.

Hop chét 93: (3R)-N-(3,4-diflophenyl)-3-(1-hydroxy-1 -metyl-etyl)-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin—6-barbbxamit 7
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Metylmagie bromua (12,7 mL, 3 M, 38,2 mmol) dugc bd sung vao dung dich

chira (R)-3-tert-butyl 4-metyl 2,2;dimetyloxazolidin-3,4;dicarboxylat (3 g, 1,08 g/mL,
11,6 mmol) trong THF (100 mL) & nhiét d6 -20°C trong mbi trudmg khi nito. Hon hop
phan Gng dugc khudy & nhiét ¢ 0°C trong 4 gio va sau d6 hdn hop phén tng duge
lam ding bang NH4Cl (bdo hoa, chira nudc) va duge pha lodng trong EtOAc. Hai 16p
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* nay dugc tach riéng va 16p chira nuée duoc chiét bing EtOAc (hai lan). Céac 16p hitu
co két hop dugc 1am khé trén NapSOs, duge loc va duogc cd dudi ap suét giam. Phin
céin dugc tinh ché trén silic oxit (heptan/EtOAc 100/0 dén 70/30 dé thu duoc tert-butyl
(4R)-4-(1-hydroxy-1-metyl-etyl)-2,2-dimety1—oxazolidin—3-carboxylat (2,11 g) dudi

dang ddu mau vang nhat.

Hop chit 93 (188 mg) duoc didu ché tuong tw nhu duge md ta d6i voi hop chit
92, st dung tert- butyl (4R)-4-(1-hydroxy-1-metyl-etyl)-2,2- d1metyl-oxazohd1n-3-
carboxylat thay vi tert-butyl (45)-4- [xyclopropyl(hydroxy)metyl]- 2 2- dlmetyl-
oxazolidin-3-carboxylat. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,13 (d, J—6,2 Hz, 3
H), 1,20 - 1,35 (m, 1 H), 2,19 (br dd, J=14,2, 6,9 Hz, 1 H), 2,71 - 2,81 (m, 1 H), 3,05
(br dd, J=15,0, 6,4 Hz, 1 H), 3,16 - 3,27 (m, 1 H), 3,47 (sxt, J=6,4 Hz, 1 H), 3,69 (s, 3
H), 4,67 (d, I=5,7 Hz, 1 H), 6,90 (d, J=10,1 Hz, 1 H), 7,44 (s, 1 H), 7,54 (t, J=9,1 Hz, 1
H), 7,96 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,19 (dd, J=5,7, 2,6 Hz, lH) 10,59 (s, 1 H);
Phuong phap B; Rt: 0,73 phut. m/z 405 (M-H) Khéi luorng chinh xac: 406 1.

Hop chét 94: (3S)-N-(3,4-diflophenyl)-3-(1-hydroxy-1 -metyl-etyl)-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit

Hop chit 94 (300 mg) dugc didu ché twong ty nhu duge mod ta d6i véi hop chit
93, s dung (S)-(-)—3-tert-butoxycarbonyl-4—metoxycarbonyl-2,2—diméty1-1,3-
oxazolidin thay vi (R)-3-tert-butyl 4-metyl 2,2-dimetyloxazolidin-3,4-dicarboxylat. H
NMR (400 MHz, DMSO-ds) 8 ppm 1,06 (s, 3 H), 1,25 (s, 3 H), 3,55 (t, J=9,4 Hz, 1 H),
3,83 (s, 3 H), 3,92 (dd, J=12,5, 9,0 Hz, 1 H), 4,85 (s, 1 H), 4,96 (d, J=11,4 Hz, 1 H),
7,33 - 7,54 (m, 4 H), 7,87 (ddd, J=13,2, 7,5, 2,4 Hz, 1 H), 9,43 (s, 1 H); Phuong phap
B; Rt: 0,88 phut. m/z: 414 (M-H) Khdi luong chinh xac: 415,1. MP: 234,1 °C.
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Hop chdt 95: N-(3,4-diflophenyl)-3-[hydroxy(3-pyridyl)metyl]-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

OH
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Bb sung 3-pyridincarboxaldehyt (4,66 mL, 1,14 g/mL, 48,6 mmol) va etyl
isoxyanoaxetat (4,85 mL, 1,03 g/mL, 44,2 mmol) vao dung dich chira KOH (2,48 g,
44,2 mmol) trong EtOH (100 mL) & nhiét d§ 0°C. Hon hop phén ing duge khudy
trong 3 gi® va sau d6 dugc ¢ dé tao ra diu. Dau nay duoc tai hoa tan trong HC1 (37%
trong H>0, 50 mL) va dugc gia nhiét & nhiét d6 60°C trong 2 gio. Chét két tia da dugce
tao thanh dugc loc @ tao ra axit 2-amino-3-hydroxy-3-(3-pyridyl)propanoic (8,3 g).

Trong binh dung tich 250 mL, axit 2-amino-3-hydroxy-3-(3-pyridyl)propanoic
(8,3 g, 32,5 mmol) dugc hoa tan trong MeOH khd (50 mL) va dwoc 1am lanh xubng
5°C. SOCl, (11,8 mL, 1,64 g/mL, 163 mmol) duogc bd sung ting giot va sau khi bd
sung, phan Umg dugc gia nhi¢t & didu kién hdi luu trong 3 gid. Hon hop phén Gng dugc
¢b dén khd va duogc phéan bd gitta DCM va NaHCO3 (bio hoa, chira nudce). Lop hitu co
dugc l1am kho trén MgSO4 va duoc lam bay hoi dén kho tao ra metyl 2-amino-3-

hydroxy-3-(3-pyridyl)propanoat (8,76 g) dudi dang dau mau vang nhat.

Metyl 2-amino-3-hydroxy-3-(3-pyridyl)propanoat (8,76 g, 32,5 mmol), BOC-
anhydrua (7,32 g, 32,5 mmol) va EtN (22,6 mL, 0,73 g/mL, 163 mmol) dugc hoa tan
trong THF (150 mL) va duoc khudy 3 gid & nhiét do trong phong. Céc chét dé bay hoi
duoc loai b dudi 4p suét giam va phén cin dugc tach riéng gifta nudc va 2-MeTHF.
Lép hitu co duge loai bo va duoc ¢6 dudi ap suét giam. Phan cin dugc tinh ché trén
silic oxit bang cach st dung gradien heptan dén EtOAc:EtOH 3:1 tao ra metyl 2-(tert-
butoxycarbonylamino)-3-hydroxy-3-(3-pyridyl)propanoat (3,3 2). Phuong phép B; Rt:
0,65 phut. m/z: 295 (M-H) Khdi luong chinh xac: 296, 1.

Metyl 2-(tert-butoxycarbonylamino)-3-hydroxy-3-(3-pyridyl)propanoat (3,3 g,
11,1 mmol) dugc phan phdi trong dioxan (100 mL). LAH (12 mL, 1 M trong THF, 12
mmol) dugce bd sung va hdn hgp phan ing dugc khudy qua dém & nhiét d6 80°C. Hon

hop phéan ting duge lam dung bing natri sulfat decahydrat (550 mg, 1,7 mmol) va sau
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d6 duoc 1am kho bing MgSOa. Chét rin dugc loc va phan dich loc dugc lam bay hoi
dén kho6. Phan cin duoc tinh ché trén silic oxit bang cach sit dung gradien heptan dén
EtOAc:EtOH 3:1 tao ra tert-butyl N-[2-hydroxy-1-(hydroxymetyl)-2-(3-pyridyl)etyl]-

carbamat (763 mg) duédi dang bot mau tréng.

tert-butyl N-[2-hydroxy-1-(hydroxymetyl)-2-(3-pyridyl)etyl]carbamat (350 mg,
1,3 mmol) dugc hoa tan trong DCM (10 mL). TFA (300 pL, 1,49 g/mL, 3,91 mmol)
duoc bd sung va hdn hop phan ung d&qc khudy qua dém. TFA (300 pL, 1,49 g/mL,
3,91 mmol) dugc bd sung va hdn hop phan tng duogc khudy trong 2 ngdy & nhiét do
40°C. Bazo Hunig (2,25 mL, 0,75 g/mL, 13,04 mmol) duoc bd sung va hon hop phan
mg nay duoc sit dung nhu vy trong quy trinh tdng hop tiép theo.

Hop chit 95 (15,2 mg) dugc didu ché tuong ty nhu duge mé ta doi véi hop chét
63, stt dung hdn hop phan tmg da duoc md ta truse déy thay vi (18,28)-(+)-2-amino-
1-phenyl-1,3-propandiol. 'H NMR (400 MHz, DMSO-ds) & ppm 3,80 (s, 3 H), 3,91 -
3,97 (m, 1 H), 3,97 - 4,06 (m, 1 H), 4,82 (d, J=11,7 Hz, 1 H), 4,99 (d, J=3,3 Hz, 1 H),
591 (brs, 1 H), 7,36 - 7,50 (m, 4 H), 7,53 (br s, 1 H), 7,78 (dt, J=7,7, 1,8 Hz, 1 H),
7,82 - 7,90 (m, 1 H), 8,48 (dd, J=4,8, 1,5 Hz, 1 H), 8,59 (d, J=1,8 Hz, 1 H), 9,49 (s, 1
H); Phuong phép B; Rt: 0,84 phut. m/z: 463 (M-H)’ Khdi luong chinh xéc: 464,1.

Hop chit 96: (3R)-N-[3-(diflometyl)-4-flo-phenyl]-3-[(1S)-1 -hydroxyetyl]-7-
metyl-1,1-dioxo-2,3-dihydropyrolo[3 ,4-f]thiazepin-6-carboxamit

Hop chét 96 (177 mg) duoc didu ché tuong tw nhw dwoe mé ta dbi véi hop chit
84, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO0-ds) & ppm 1,20 (d, J=6,2 Hz, 3 H), 3,64 - 3,76 (m, 4 H), 3,76 - 3,88 (m, 1 H),
4,96 (d, J=5,9 Hz, 1 H), 5,96 (dd, J=12,5, 2,9 Hz, 1 H), 6,56‘ (dd, J=12,5, 2,6 Hz, 1 H),
7,23 (t, J=54,4 Hz, 1 H), 7,32 - 7,44 (m, 2 H), 7,57 (s, 1 H), 7,80 - 7,85 (m, 1 H), 8,07
(dd, J=6,4, 2,4 Hz, 1 H), 10,75 (br s, 1 H); Phuong phap B; Rt: 0,81 phut. m/z: 428
(M-H) Khéi lugng chinh x4c: 429,1. MP: 182,3°C. ’
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Hop chit 97: (3R)-N-(2-bromo-4-pyridyl)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-
dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit

Br

Hop chit 97 (134 mg) dugc didu ché tuong ty nhu duge md ta doi voi hop chét
84, st dung 4-amino-2-bromopyridin thay vi 3,4-diﬂ6anilin. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,21 (d, J=6,2 Hz, 3 H), 3,64 - 3,91 (m, 5 H), 4,98 (d, J=5,7 Hz, 1
H), 5,99 (dd, J=12,5, 2,9 Hz, 1 H), 6,56 (dd, J=12,5, 2,6 Hz, 1 H), 7,42 (d, J=10,3 Hz,
1 H), 7,59 - 7,67 (m, 2 H), 7,97 (d, J=1,8 Hz, 1 H), 8,29 (d, J=5,7 Hz, 1 H), 11,04 (s, 1
H); Phuong phép B; Rt: 0,69 phut. m/z: 439 (M-H)’ Khéi luong chinh xéc: 440,0.

Hop chét 98: (3R)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1 -dioxo-N-(3,4,5-triflo-
phenyl)-2,3-dihydropyrolo[3 ,4-f]thiazepin-6-carboxamit

Hop chit 98 (146 mg) dugc didu ché tuong tw nhu duge mo ta dbi véi hop chét
84, sit dung 3 4,5-trifloanilin thay vi 3,4-difloanilin. "H NMR (400 MHz, DMSO-da) 3
ppm 1,21 (d, J=6,2 Hz, 3 H), 3,54 - 3,74 (m, 4 H), 3,76 - 3,90 (m, 1 H), 4,98
(d, J=5,7Hz, 1 H), 5,98 (dd, J=12,5, 2,6 Hz, 1 H), 6,54 (dd, J=12,5, 2,4 Hz, 1 H),
7,40 (br d, J=10,1 Hz, 1 H), 7,54 - 7,66 (m, 3 H), 10,85 (br s, 1 H); Phuong phap B;
Rt: 0,86 phut. m/z: 414 (M-H) Khdi luong chinh x4c: 415,1. MP: 244,0°C. |

Hop chat 99: (3R)-N-(4-ﬂo-3-metyl-phenyl)-3-[(1S)-l-hydrdxyetyl]-7-metyl—
1,1-diox0-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit
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Hop chét 99 (134 mg) dugc didu ché twong tuw nhu duge mo ta d6i voi hop chat
84, st dung 4-flo-3-metylanilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO0-ds) § ppm 1,20 (d, J=6,2 Hz, 3 H), 2,23 (d, J=1,5 Hz, 3 H), 3,64 - 3,76 (m, 4
H), 3,76 - 3,88 (m, 1 H), 4,96 (br d, J=5,5 Hz, 1 H), 5,94 (dd, ]=12,5, 2,6 Hz, 1 H),
6,53 (dd, J=12,5, 2,6 Hz, 1 H), 7,12 (t, J=9,2 Hz, 1 H), 7,37 (br d, J=8,1 Hz, 1 H),
7,48 - 7,53 (m, 1 H), 7,54 (s, 1 H), 7,63‘ (dd, J=6,9, 2,3 Hz, 1 H), 10,49 (s, 1 H);
Phuong phép B; Rt: 0,80 phut. m/z: 392 (M-H)® Khdi lugng chinh xéc: 393,1.

Hop chit 100: (3R)-N-[3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxy-1 -metyl-
etyl)-7-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-

carboxamit

F
>$RA0 .
HN I F
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Hop chét 100 (216 mg) duge diéu ché twong ty nhw duge md ta d6i véi hop
chit 93, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400
MHz, DMSO-ds) & ppm 1,06 (s, 3 H), 1,25 (s, 3 H), 3,55 (br t, J=9,5 Hz, 1 H), 3,83 (s,
3 H), 3,94 (dd, J=12,5, 8,8 Hz, 1 H), 4,86 (s, 1 H), 4,95 (d, J=11,4 Hz, 1 H), 7,06 -
7,37 (m, 2 H), 7,47 - 7,53 (m, 2 H), 7,77 - 7,85 (m, 1 H), 8,04 (dd, J=6,3, 2,5 Hz, 1 H),
9,47 (s, 1 H); Phuong phap B; Rt: 0,90 phit. m/z: 446 (M-H)’ Khéi luong chinh xéac:
447,1.

Hop chat 101: (3S)—N—[3-(diﬂometyl)-4-ﬂo-phenyl]-3—(1-hydroxy-l-metyl-
etyl)-7-metyl-1,1-dioxo-3 ,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-
carboxamit

OH
pe F
HN I F
s (TN
N N F

Hop chat 101 (132,8 mg) dugc diéu ché twong tw nhu duge mo ta d6i véi hop

chét 94, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400
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- MHz, DMSO-ds) & ppm 1,06 (s, 3 H), 1,25 (s, 3 H), 3,55 (t, J=9,4 Hz, 1 H), 3,83 (s, 3
H), 3,93 (dd, I=12,5, 9,0 Hz, 1 H), 4,86 (s, 1 H), 4,95 (d, J=11,4 Hz, 1 H), 7,05 - 7,39
(m, 2 H), 7,45 - 7,55 (m, 2 H), 7,77 - 7,85 (m, 1 H), 8,04 (dd, J=6.3, 2,5 Hz, 1 H),
9,47 (s, 1 H); Phuong phap B; Rt: 0,89 phut. m/z: 446 (M-H)’ Khéi luong chinh xac:
447,1. MP: 214,4 °C.

Hop chat 102: (3R)-N-(3,4-diflophenyl)-3-(1-hydroxy-1 -metyl-etyl)-7-metyl-
1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Dung dich chira tert-butyl (2R)-2-(benzyloxycarbonylamino)hex-5-ynoat (5,03
g, 15,8 mmol) va etyl isoxyanoaxetat (5,10 g, 42,8 .mmol) trong dioxan (15 mL) duoc
bd sung timg giot & nhiét do 90°C trong 45 phit vao dung dich chwra etyl
isoxyanbaxetat (1,50 g, | 12,6‘mm01) trong dioxan (20 mL) trong dé bac cacbonat (947
mg, 3,44 mmol) dugc tao huyén phti. Hon hgp phén Gng dugc gia nhiét va duge khudy
tiép & nhiét d6 nay trong 3 gio. Hon hop phan tmg dugce loc trong khi van néng va
duoc co. Phan cin dugc cho qua séc ky cot silic oxit str dung gradien tir 10 dén 100%
EtOAc trong heptan dan dén tab ra etyl 3-[(3R)-3-(benzyloxycarbonylamino)-4-tert-
butoxy-4-oxo-butyl]-1H-pyrol-2-carboxylat (1,98 g) dudi dang dAu trong subt.

TFA (5,3 mL, 1,49 g/mL, 69 mmol) duoc bd sung vao etyl 3-[(3R)-3-
(benzyloxycarbonylamino)-4-tert-butoxy-4-oxo-butyl]-1 H-pyrol-2-carboxylat (1,98 g,
4,6 mmol) trong DCM (50 mL) va dugc khudy trong 3 gio. Hon hop phan ng duge co
va duoc tai hoa tan trong DMF (50 mL). Mel (6,24 mL, 2,28 g/mL, 100 mmol) va
Cs2CO3 (13 g, 40 mmol) dugc bé_ sung va hdn hgp phan tmg duoc khudy qua dém.
Hon hop phan tng duoc loc va duoc nap truc tiép trén hop silic oxit. Gradien tir 0 dén
100% EtOAc trong heptan dugc ap dung tao ra etyl 3-[(3R)-3-(benzylocharbonyl—
amino)-4-metoxy-4-oxo-butyl]-1-_rnetyl-pyro1-2-carboxylat (1,70 g). 1H‘ NMR (400
MHZ, DMSO-ds) & ppm 1,26 (t, J=7,2 Hz, 3 H), 1,76 - 1,87 (m, 1 H), 1,87 - 2,00 (m, 1
H), 2,67 - 2,78 (m, 2 H), 3,62 (s, 3 H), 3,78 (s,‘3 H), 3,94 - 4,06 (m, 1 H), 4,19
(q, J=7,0 Hz, 2 H), 5,05 (s, 2 H), 5,93 (d, J=2,4 Hz, 1 H), 6,96 (d, J=2,4 Hz, 1 H),
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7,27 - 7,42 (m, 5 H), 7,77 (d, J=7,7 Hz, 1 H); Phuong phép D; Rt: 2,07 phat. m/z: 401
(M-H) Khéi luong chinh xac: 402,2.

Axit closulfonic (112 mg, 0,96 mmol) dugc bd sung vio dung dich chira etyl 3-
[(3R)-3-(benzyloxycarbonylamino)-4-metoxy-4-oxo-butyl]-1-metyl-pyrol-2-
carboxylat (193 mg, 0,48 mmol) trong DCM (20 mL) va duoc khudy trong 1 gid.
Thionyl clorua (285 mg, 2,4 mmol) dugc bd sung va hdn hgp phan tng dugce khudy va
duge hdi luu 2 gid va sau d6 duge 1am lanh trong bé nudc da va dugc lam ding bﬁng
metanol (1mL). H8n hop dugc rét trong NaHCO;3 (bdo hoa, chira nude, 100mL). Hon
hop duge chiét bing DCM (2 X 50mL) va cac 16p hitu co két hop dugc lam khd trén
magie sulfat, dugc loc va duge co. Phan cin duoc tinh ché béng séc ky cot sir dung
gradien tir 0 dén 100% EtOAc trong heptan tao ra O6-etyl O3-metyl (3R)-7-metyl-
1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-3,6-dicarboxylat (58,8 mg) dudi
dang bot mau tring. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,29 (t, J=7.,0 Hz, 3 H),
1,61 - 1,74 (m, 1 H), 2,16 - 2,26 (m, 1 H), 2,81 (br dd, J=14,1, 12,1 Hz, 1 H), 3,62 -
3,72 (m, 4 H), 3,80 (s, 3 H), 4,22 - 4,30 (m, 3 H), 7,56 (s, 1 H), 7,74 (d, J=9,9 Hz, 1
H); Phliong phap D; Rt: 1,60 phut. m/z: 329 (M-H) Khbi lwong chinh xéc: 3‘30,1.

Metylmagie clorua (0,12 mL, 3 M, 0,35 mmol) du‘orc‘ bd sung vao O6-etyl
O3-metyl (3R)-7-metyl-1,1-dioxo- 2 3,4,5-tetrahydropyrolol[3, 4 f]thlazepm -3,6-
d1carboxylat (58,8 mg, 0,168 mmol) trong THF (10 mL) & nhiét do -78°C. Hon hop
phan tng duogc @8 truc tiép dat dén nhiét do trong phong. Luong gidng nhu vay nita
ciia metylmagie clorua (0,12 mL, 3 M, 0,35 mmol) duogc bo sung & nhiét do -78°C va
hdn hop phan ung duoc dé dat dén nhiét do trong phong Metylmagie clorua (0,04 mL,
3 M, 0,12 mmol) duoc bd sung & nhiét d§ 20°C va hdn hop phéan tng duoc khudy
trong 15 phut. Hon hop phén umg dugc lam ding bang HCI (chira nude, 1M, 30mL)
dugc pha lodng bang nudc mudi (50mL) va dugc chiét bang EtOAc (3 X 50 mL). Cac
16p hitu co két hop duge lam khd trén MgSOs, duoc loc va duogc co. Phan cin duoc
cho qua séc ky cot silica gel sir dung gradien tir 0 dén 100% EtOAc trohg heptan tao ra
etyl (3R)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-2,3,4 ,5-tetrahydropyrolo[3,4-
f]thiazepin-6-carboxylat (26 mg) dudi dang diu trong sudt. Phuong phép D; Rt:
1,46 phut. m/z: 329 (M-H)" Khi lugng chinh xac: 330,1.
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Lithi bis(trimetylsilyl)amit (0,32 mL, 1 M trong THF, 0,32 mmol) dugc bd
sung vao dung dich chtra etyl (3R)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxylat (26 mg, 0,0787 mmol) va 3,4-
difloanilin (21 mg, 0,16 mmol) trong THF (2 mL) va duoc khudy trong 30 phut.
Luong 3,4-difloanilin (21 mg, 0,16 mmol) va lithi bis(trimetylsilyl)amit (0,32 mL, 1 M
trong THF, 0,32 mmol) nay duoc bd sung ba lan nita va hdn hop phan tng dugc khudy
trong 1 gio. Hon hop phan tng dugc lam dimg bang dung dich NH4Cl (bdo hoa, chira
nuée, 10 mL), duge pha lodng bang nudc mudi (10 mL) va dugc chiét bing EtOAc
(50 mL). Lép hitu co duge 1am khé trén MgSO4, dugc loc ve‘l duge cb. Phin cin duge
cho qua séc ky cot silica gel sit dung gradien tir 0 dén 100% EtOAc trong heptan. Céc
phan doan san phim duge cb va phin cin duge cho qua séc ky cot silica gel st dung
gradien tir 5 dén 30% iPrOH trong heptan tao ra hop chit 102 (12 mg) dudi dang nhua
mau be. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,20 - 1,31 (m, 6 H), 1,47 - 1,59 (m, 1
H), 1,70 (brs, 1 H), 2,09 - 2,18 (m, 1 H), 2,89 - 2,99 (m, 1 H); 3,17 (td, J=7,7, 5,5 Hz,
1 1), 3,39 - 3,51 (m, 1 H), 3,74 (s, 3 H), 4,67 (d, J=10,3 Hz, 1 H), 7,09 - 7,18 (m, 2 H),
7,19 - 7,25 (m, 1 H), 7,70 (ddd, J=12,0, 7,2, 2,4 Hz, 1 H), 8,20 (s, 1 H); Phuong phap
D; Rt: 1,58 phut. m/z: 412 (M-H) Khéi lugng chinh x4c: 413,1; MP: 218,2 °C.

Hop chit 103: (3R)-N-[3-(diflometyl)-4-flo-phenyl]-3-[(1S)-1-hydroxyetyl]-7-
metyl-1,1-diox0-2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-6-carboxamit

Hop chét 96 (109 mg, 0,25 mmol) dugc hoa tan trong MeOH (30 mL). Trong
moi trudng khi nito, Pd/C (10%) (27 mg, 0,025 mmol) duoc bd sung. Hon hop phéan
tng dugc hydro hoa trong 60 phut. Hon hop phan tmg dugce loc trén decalit va chét rin
duogc rira béng THF (4 x 80 mL). Phin dich loc dugce lam bay hoi dén kho va phﬁn can
dwoc tinh ché bing cach sir dung sdc ky cdt silica gel'(EtOAc trong heptan tir 0 dén
100%) dé& thu duoc hop chit 103 (70 mg) duéi dang bdt mau tring. 'H NMR (400
MHz, DMSO-ds) & ppm 1,13 (d, J=6,2 Hz, 3 H), 1,19 - 1,37 (m, 1 H), 2,19 (br dd,
- J=14,3, 6,8 Hz, 1 H), 2,71 - 2,81 (m, 1 H), 3,05 (br dd, J=15,3, 6,1 Hz, 1 H), 3,16 -
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3,29 (m, 1 H), 3,40 - 3,54 (m, 1 H), 3,69 (s, 3 H), 4,67 (d, J=5,7 Hz, 1 H), 6,89
(d, J=10,1 Hz, 1 H), 7,22 (t, J=54,2 Hz, 1 H), 7,37 (t, J=9,6 Hz, 1 H), 7,42 (s, 1 H),
7,78 - 7,84 (m, 1 H), 8,04 - 8,09 (m, 1 H), 10,48 (s, 1 H); Phuong phép B; Rt: 0,80
phut. m/z 430 (M-H)" Khdi luong chinh x4c: 431,1. MP: 274,7 °C.

Hop chit 104: (3R)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1- d10x0-N-(3 4,5-triflo-
phenyl)-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chat 98 (75 mg, 0,18 mmol) dugc hoa tan trong MeOH (30 mL). Trong
mbi trudong khi nito, Pd/C (10%) (19 mg, 0,018 mmol) duoc bd sung. HSn hop phén
trng dugc hydro héa trong 60 phut. Hon hop phén ung dugc loc trén decalit Vé chét ran
duoc rira béng THF (4 x 80 mL). Phan dich loc duoc lam Bay hoi dén kho va phén cédn
duoc tinh ché bing cach sir dung séc ky cot silica gel (EtOAc trong heptan tir 0 dén
100%) dé thu duge hop chit 104 (37 mg) dudi dang bdt mau trang. 'H NMR
(400 MHz, DMSO-ds) & ppm 1,13 (d, J=6,4 Hz, 3 H), 1,19 - 1,36 (m, 1 H), 2,18 (br
dd, I=14,2, 7,2 Hz, 1 H), 2,71 - 2,80 (m, 1 H), 3,02 (br dd, J=15,4, 5,9 Hz, 1 H), 3,16 -
3,28 (m, 1 H), 3,33 - 3,54 (m, 1 H), 3,68 (s, 3 H), 4,67 (d, J=5,9 Hz, 1 H), 6,90 (d,
J=10,3 Hz, 1 H), 7,44 (s, 1 H), 7,56 - 7,64 (m, 2 H), 10,58 (s, 1 H); Phuong phap B;
Rt: 0,85 phut. m/z: 416 (M-H) Khéi lwong chinh xéc: 417,1.

Hop chdt 105: (3R)-3-[xyclopropyl(hydroxy)metyl]-N-(3,4-diflophenyl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3 ,4-b][1,4,5]oxathiazepin-6-carboxamit

OH F
F
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Hop chét 105 (310 mg) duoc didu ché twong tw nhu duge md ta d6i voi hop
chét 92, st dung (R)-(-)-3-boc-2,2-dimetyloxazolidin-4-carboxaldehyt thay vi (S)-(-)-
3-boc-2,2-dimetyloxazolidin-4-carboxaldehyt. San phim thu duge dugc tinh ché théng
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qua SFC didu ché (Pha ¢ dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO,
EtOH + 0,4% iPrNH,) dé tao ra hop chét 105a (60 mg); 'H NMR (400 MHz, DMSO-
ds) & ppm 0,16 - 0,27 (m, 1 H), 0,27 - 0,36 (m, 1 H), 0,36 - 0,48 (m, 2 H), 0,94 - 1,09
(m, 1 H), 3,13 (dt, =75, 4,0 Hz, 1 H), 3,72 - 3,80 (m, 1 H), 3,83 (s, 3 H), 4,04 (dd,
J=12,8, 9,2 Hz, 1 H), 4,75 (dd, J=12,7, 1,4 Hz, 1 H), 5,01 (d, J=4,8 Hz, 1 H), 7,33 -
7,52 (m, 4 H), 7,86 (ddd, J=13,2, 7,5, 2,4 Hz, 1 H), 9,45 (s, 1 H); Phuong phép D; Rt:
1,77 phat. m/z: 426 (M-H) Khdi lugng chinh xéc: 427,1; MP: 243,0 °C, va 105b (203
mg); 'H NMR (400 MHz, DMSO-ds) ppin 0,22 - 0,41 (m, 3 H), 0,41 - 0,53 (m, 1 H),
0,98 - 1,11 (m, 1 H), 3,03 - 3,14 (m, 1 H),. 3,56 - 3,70 (m, 1 H), 3,83 (s, 3 H), 4,00 (dd,
J=12,8, 9,2 Hz, 1 H), 4,91 (dd, J=12,8, 1,8 Hz, 1 H), 5,01 '(d., J=5,5 Hz, 1 H), 7,34 -
7,51 (m, 3 H), 7,61 (d, ]=9,7 Hz, 1 H), 7,87 (ddd, J=13,2, 7,5, 2,4 Hz, 1 H), 9,43 (s, 1
H); Phuong phép D; Rt: 1,77 phut. m/z: 426 (M-H)’ Khéi lwong chinh xéc: 427,1; MP:
244,8 °C, 1a 2 epime ctia hop chit 105. Phuong phép K; Rt : 105a: 1,98 phit, 105b:
1,68 phut. ‘

Hop chat 106: (3R)-N-(3-xyano-4-flo-phenyl)-3-(1-hydroxy-1 -metyl-etYl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit
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Hop chét 106 (134 mg) dugc diéu ché twong tw nhw duge mé ta ddi véi hop
chit 93, st dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. '"H NMR (400 MHz,
DMSO-ds) & ppm 1,06 (s, 3 H), 1,25 (s, 3 H), 3,55 (br t, J=9,5 Hz, 1 H), 3,84 (s, 3 H),
3,93 (dd, J=12,5, 9,0 Hz, 1 H), 4,86 (s, 1 H), 4,99 (d, J=11,4 Hz, 1 H), 7,46 - 7,56 (m,
3 H), 8,06 (ddd, J=9,2, 4,8; 2,9 Hz, 1 H), 8,21 (dd, J=5,7, 2,9 Hz, 1 H), 9,52 (s, 1 H);
Phuong phap B; Rt: 0,83 phut. m/z: 421 (M-H) Khéi luong chinh xéc: 422,1; MP:
260,1 °C.
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Hop chét 107: (38)-N-(3-xyano-4-flo-phenyl)-3-(1-hydroxy-1-metyl-etyl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4, 5]oxathiazepin-6-carboxamit

OH
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Hop chit 107 (111,4 mg) duge didu ché twong tu nhu dugc mo ta d6i voi hop
chit 94, sit dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,06 (s, 3 H), 1,25 (s, 3 H), 3,55 (br t, J=7,6 Hz, 1 H), 3,84 (s, 3 H),
3,93 (dd, J=12,4, 8,9 Hz, 1 H), 4,86 (s, 1 H), 4,99 (d, J=11,4 Hz, 1 H), 7,46 - 7,56 (m,
3 H), 8,06 (ddd, J=9,2, 4,9, 2,9 Hz, 1 H), 8,21 (dd, J=5,7, 2,9 Hz, 1 H), 9,52 (s, 1 H);
Phuong phép B; Rt: 0,85 phat. m/z: 421 (M-H) Khdi lugng chinh xé4c: 422,1. MP:
259,8 °C.

Hop chat 108: N-[2-(diflometyl)-4-pyridyl]-3-isopropyl-7-metyl-1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 108 (10,8 mg) dugc didu ché twong ty nhu dwoc mo ta d6i véi hop
chéat 85, sit dung 2-(diflometyl)pyridin-4-amin thay vi 5-amino-2-flo-benzonitril. 'H
NMR (400 MHz, DMSO-ds) 8 ppm 0,86 - 0,89 (m, 3 H) 0,89 - 0,92 (m, 3 H) 1,32 -
1,47 (m, 1 H) 1,62 - 1,74 (m, 1 H) 1,82 - 1,93 (m, 1 H) 2,74 - 2,88 (m, 1 H) 2,99 - 3,10
(m, 1 H) 3,19 - 3,27 (m, 1 H) 3,71 (s, 3 H) 6,73 - 7,08 (m, 2 H) 7,47 (s, 1 H) 7,70 -
7,82 (m, 1 H) 8,03 (d, J=1,76 Hz, 1 H) 8,56 (d, ]=5,72 Hz, 1 H) 10,85 (s, 1 H); Phuong
phép B; Rt: 0,88 phut. m/z: 411 (M-H)® Khéi luong chinh xéc: 412,1.

Hop chét 109: N-(4-flo-3-metyl-phenyl)-3 -isopropyl-7-metyl-1,1-dioxo-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit
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Hop chét 109 (16,1 mg) duoc didu ché twong tw nhu duge mo ta doi véi hop
chat 85, sit dung 4-flo-3-metylanilin thay vi 5-amino-2-ﬂo-behzbnitril. 'H NMR (400
MHZ, DMSO-ds) § ppm 0,89 (dd, J=6,82, 3,52 Hz, 6 H) 1,38 (q, J=11,88 Hz, 1 H)
1,62 - 1,74 (m, 1 H) 1,86 (br dd, J=13,97, 6,71 Hz, 1 H) 2,22 (d,J=1,32 Hz, 3 H) 2,73
- 2,84 (m, 1 H) 2,95 - 3,06 (m, | H) 3,18 - 3,28 (m, 1 H) 3,68 (s, 3 H) 6,87 (br d,
J=10,12 Hz, 1 H) 7,10 (t, ]=9,13 Hz, 1 H) 7,39 (s, 1 H) 7,45 - 7,54 (m, 1 H) 7,58 - 7,66
(m, 1 H) 10,23 (s, 1 H); Phwong phép B; Rt: 1,03 phit. m/z: 392 M-H) Khdi lwong
chinh xac: 393,1.

Hop chét 110: N-(3,4-diﬂopheny1)—3-(dimetylaminometyl)-7-metyl-1,l-dioxo-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit

, Hop chit 83 (105 mg, 0,27 mmol), MsCI (31 pL, 1,48 g/mL, 0,41 mmol) va
TEA (150 pL, 0,73 g/mL, 1,08 mmol) dugc hoa tan trong DCM (10 mL) va dugc
khudy trong 2 gio. Nude dugc bd.sung va chat két tha xudt hién. Chét két tiia nay dugc
loc, dugc nghién thanh bot voéi DIPE va dugc lam kho dé tao ra [6-[(3,4-
diflophenyl)carbamoyl]-7-metyl-1,1-dioxo-3 ,4-dihydro-2H-pyrolo[3,4-
b][1,4,5]oxathiazepin-3-ylJmetyl metansulfonat (64 mg) dudi dang bt mau tréng.

[6-[(3,4-diflophenyl)carbamoyl]-7-metyl-1,1 -dioxo-3,4-dihydro-2H-pyrolo[3,4-
b][1,4,5]oxathiazepin—3-yl]metyi metansulfonat (10 mg, 0,021 mmol)'b duogc hoa tan
trong dimetylamin (3 mL, 2M trong THF) va duoc khudy trong 4 gio & nhiét do trong
phong. Cac chét d& bay hoi dugc loai bo dudi 4p sudt giam va phén can dugc tinh ché
trén silic oxit bang cach st dung gradien heptan so vdi EtOAc tao ra hop chét 110 (2
mg). '"H NMR (400 MHz, DMSO-ds) 8 ppm 2,32 (s, 6 H), 2,42 (dd, J=12,2, 5,8 Hz, 1
H), 2,66 (dd, ]=12,2, 9,6 Hz, 1 H), 3,62 - 3,79 (m, 1 H), 3,86 - 3,97 (m, 4 H), 4,14 (dd,
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J=13,0, 5,7 Hz, 1 H), 4,85 (dd, J=13,0, 2,4 Hz, 1 H), 7,05 (s, 1 H), 7,07 - 7,15 (m, 2
H), 7,61 - 7,67 (m, 1 H), 8,72 (s, 1 H); Phuong phap B; Rt: 0,86 phut. m/z: 413 (M-Hy
Khéi luong chinh xéc: 414,1.

Hop chat 111: (3R)-N—(2-bromo-4-pyridyl)-3—[(1S)-l-h'ydroxyetyl]-7-metyl-
1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 111 (20,5 mg) duoc didu ché tuong tw nhu duoc md ta d6i voi hop
chit 90, str dung 4-amino-2-bromopyridin thay vi 5-amino-2-flo-benzonitril. '"H NMR
(400 MHz, DMSO-ds) & ppm 1,13 (d, J=6,2 Hz, 3 H), 1,22 - 1,34 (m, 1 H), 2,18
(br dd, J=14,2, 6,7 Hz, 1 H), 2,72 - 2,81 (m, 1 H), 3,03 (br dd, J=14,7, 6,4A Hz, 1 H),
3,16 - 3,28 (m, 1 H), 3,47 (sxt, ]=6,2 Hz, 1'H), 3,70 (s, 3 H), 4,68 (d, J=5,9 Hz, 1 H),
6,92 (d, J=10,3 Hz, 1 H), 7,47 (s, 1 H), 7,62 (dd, J=5,6, 1,9 Hz, 1 H), 7,96 (d, J=1,8
Hz, 1 H), 8,27 (d, J=5,5 Hz, 1 H), 10,78 (s, 1 H); Phuong phéap B; Rt: 0,67 phut. m/z:
441 (M-H)  Khdi lugng chinh x4c: 442,0.

Hop chit 112: (3R)-N-(4-flo-3-metyl-phenyl)-3-[(1S)-1 -hydroxyetyl]-7-metyl-
1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 112 (56 mg) dugc diéu ché twong ty nhu duge mo ta d6i voi hop chét
90, str dung 4-flo-3-metylanilin thay vi 5-amino-2-flo-benzonitril. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,13 (d, J=6,2 Hz, 3 H), 1,29 (q, J=11,9 Hz, 1 H), 2,13 - 2,24
(m, 4 H), 2,70 - 2,79 (m, 1 H), 3,02 (br dd, ]=14,9, 6,5 Hz, 1 H), 3,16 - 3,25 (m, 1 H),
3.47 (sxt, 1=6,2 Hz, 1 H), 3,67 (s, 3 H), 4,66 (d, J=5,7 Hz, 1 H), 6,87 (d, ]=10,1 Hz,
1 H), 7,10 (t, 1=9,2 Hz, 1 H), 7,39 (s, 1 H), 7,47 - 7,52 (m, 1 H), 7,62 (dd, J=7.0, 2,2
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Hz, 1 H), 10,23 (s, 1 H); Phuong phap B; Rt: 0,79 phut. m/z: 394 (M-H) Khéi luong
chinh xac: 395,1. MP: 287,3 °C.

Hop chat 113: (3S)-N-(3,4-diflophenyl)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-
1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

OH

B4 sung metylmagie bromua (2,55 mL, 3 M trong dietyl ete, 7,66 mmol) vao
dung dich chtra metyl 3-axetyl-7-metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-f]-
thiazepin-6-carboxylat (1000 mg, 3,33 mmol) trong THF (15 mL) trong moi trudong
khi nito & nhiét d6 -78°C. Hon hop phan tmg dugc khqu 90 phut ¢ nhi¢t do -78°C.
Metylmagie bromua (2,55 mL, 3 M trong dietyl ete, 7,66 nimol) dugé bd sung vao hdn
hop “phén ng va nhén ung dugc lam dung bing NH4Cl (bdo hoa, chira nuéc, 4 mL) va
dwoc dé dat dn nhiét d6 trong phong. Hon hop phan tmg duoc loc va chét ran duge
rira biing THF (3 x 100 mL). Phén dich loc duge rira bing nuéc mubi va duge lam kho
(Na2S04), va dugc co 8 thu duogc bot mau tréng. Phéan cin duoc tinh ché bang céch st
dung séc ky cot silica gel (EtOAc trong heptan tir 0 dén 100%) dé thu duogc metyl 3-
(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-2,3,4,5 -tetrahydropyrolo[3,4-f]thiazepin-
6-carboxylat (910 mg) dudi dang bot mau tréng.

Metyl 3-(1-hydroxy-1 -metyl-etyl)-7-metyl-1,1-diox0-2,3,4,5-
tetrahydropyrolo[3, 4 f|thiazepin-6-carboxylat (220 mg, 0,63 mmol) va 3,4- dlﬂoamhn
(106 mg, 0,82 mmol) dugc hoa tan trong THF (5 mL). Lithi bis-(trimetylsilyl)amit
(4,11 mL, 1 M trong THF, 4,11 mmol) dugc bd sung va hén hop phan mg duoc khuéy
4 gi¢ & nhiét dd trong phong Phan ung dugc lam ding bang NH4Cl (bao hoa, chua
nudce, 5 mL) va 16p hiru co dugc tach riéng. Lop chita nude duge chiét bang 2-MeTHF
(2 X 4 mL) va céc 16p hitu co két hop duoc 1am bay hoi dén kho. Phin can dugc tinh
ché bang cach st dung HPLC didu che (Pha cb dinh: RP XBridge Prep C18 OBD-
10um, 50x150mm, Pha dong: dung dlCh NH4HCO3 0, 25% trong nudc, ACN) Séan
phim thu duge (222 mg) duge tach riéng thanh cdc chit déng phin dbi anh ctia n6
thong qua SFC didu ché (Pha c¢b dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong:
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COa, EtOH + 0,4 iPrNH>) tao ra hop chat 113 (105 mg), 'H NMR (400 MHz, DMSO-
ds) d ppm 1,03 (s, 3 H), 1,17 (s, 3 H), 1,24 - 1,39 (m, 1 H), 2,16 (br dd, J=13,9, 6,8 Hz,
1 H), 2,66 - 2,78 (m, 1 H), 3,03 (br dd, J=14,6, 6,1 Hz, 1 H), 3,22 - 3,35 (m, 1 H), 3,69
(s, 3H), 4,39 (s, 1 H), 6,83 (br d, J=10,1 Hz, 1 H), 7,38 - 7,46 (m, 3 H), 7,81 - 7,88 (m,
1 -H), 10,47 (br s, 1 H); Phuong phéap D; Rt: 1,60 phtt. m/z: 412 (M-H) Khéi Twong
chinh xéc: 413,1; MP: 217,7°C va hop chit 102 (105 mg). Phuong phap F; Rt : 113:
1,15 phat, 102: 1,85 phut. '

Hop chit 114: N-(3,4-diﬂ0phenyl)-3-(1-hydroxy-2-metyl-propyl)-7-metyl-1;1-
dioxo-3 ,4-dihydro-2H—pyrolo[3,4-b] [1 ,4,5]oxathiazepin—6—carbo§<amit o "

F
e s
HN. 0 |
BAVES N F
/S \ H
o NN

Bé sung timg giot lithi bis(trimetylsilyl)amit (24,7 mL, 1 M trong THF,
24,7 mmol) trong khi gilt nhiét 46 dudi -50°C vao dung dich da duoc 1am lanh (-78°C)
chira etyl 2-(dibenzylamino)axetat (2,0 g, 7,1 mmol) trong THF khd. Dung dich duoc
khudy trong 30 phut & nhiét do -78°C. Isobutyraldehyt (2,32 mL, 0,79 g/mL, 24,7
mmol) duoc bd sung tir ti, git nhiét d6 dudi -50°C va hdn hop phan tng dugc khudy
trong 3 gid. Hon hop phan tGng dugc @8 4m dén 0°C va sau d6 né duoc 1am dimg bing
NH;Cl (bio hoa, chira nuéce). Sau d6, BtOAc duge bd sung dé chiét san pham. Cac 16p
hitu co két hop duge 1am kho trén Na2SOs, duoc loc va dugc lam bay hoi. Phan cin
duoc tinh ché va duoc tach riéng thanh 2 chit ddng phan khéng déi quang ctia nd bang
séc ky cot silica gel (0% dén 50% EtOAc trong heptan) tao ra chét ddng phan khong
@i quang 1 (492 mg); '"H NMR (400 MHz, CLOROFORM-d) § ppm 0,60 (d, J=6,8
Hz, 3 H), 0,87 - 1,02 (m, 3 H), 1,39 (t, J=7,2 Hz, 3 H), 1,50 - 1,62 (m, 1 H), 3,27 (d,
7=9,9 Hz, 1 H), 3,41 (d, J=13,2 Hz, 2 H), 3,84 (dd, J=9,9, 3,1 Hz, 1 H), 4,04 (d, J=13,2
Hz, 2 H), 4,21 - 4,40 (m, 2 H), 7;18 - 7,39 (m, 10 H); Phuong' phéap D; Rt: 2,54 phut.
m/z: 356 (M+H)" Khéi luong chinh xac: 355,2 va chét ddng phan khong dbi quang 2
(1,45 g); 'H NMR (400 MHz, CLOROFORM-d) 8 ppm 0,35 (d, J=6,8 Hz, 3 H), 0,92
(d, I=7,0 Hz, 3 H), 1,43 (t, J=7,2 Hz, 3 H), 2,08 - 2,20 (m, 2 H), 3,32 (d, J=9,2 Hz, 1
H), 3,44 (d, J=13,4 Hz, 2 H), 3,83 - 3,87 (m, 1 H), 3,90 (d, J=13,6 Hz, 2 H), 4,23 -
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4,45 (m, 2 H), 7,20 - 7,28 (m, 2 H), 7,29 - 7,38 (m, 8 H); Phuong phap D; Rt: 2,47
phtt. m/z: 356 (M+H)" Khdi lwong chinh x4c: 355,2

B6 sung LAH (2,29 mL, 1 M trong THF, 4,57 mmol) & nhiét dé‘—70°C Vao
dung dich chira chit déng phéan khong d6i quang 2 (1,35 g, 3,81 mmol) trong THF khd
(30 mL). Hdn hop phan tmg dugc lam 4m tir tir dén nhiét d trong phong va duge
khudy qua dém. LAH (0,20 mL, 1 M trong THF, 0,20 mmol) dugc bd sung va hdn hop
phan ‘mg duogc khudy 4,5 gio. Hon hop phéan ung dugce lam dung tir tir b%mg EtOAc
(30 mL) va n6 dugc khudy trong 5 phut. Sau do, NazSO4,10H20 duoc bd sung va hén
hop lai duoc khuéy trong 15 phut. Sau d6, Na;SO4 khan dugc bb sung. Chét rn duoc
loc va ph?m dich loc dugc lam bay hoi dén kho. Phan cin duoc tinh ché trén silic oxit
(0% dén 50% EtOAc trong DCM) tao ra 2-(dibenzylamino)-4-metyl-pentan-1,3-diol
(1,19 g) duéi dang diu trong suét. 'H NMR (400 MHz, CLOROFORM-d) 8 ppm 0,65
(d, J=6,8 Hz, 3 H), 0,89 (d, J=6,8 Hz, 3 H), 1,44 - 1,73 (m, 2 H), 1,99 (dtd, J=13,6, 6,8,
6,8, 4,8 Hz, 1 H), 2,79 (q, J=5,9 Hz, 1 H), 3,61 - 3,86 (m, 6 H), 396.(dd J=11,1, 6,3
Hz, 1 H), 7,14 - 7,45 (m, 10 H) Phuorng phapD Rt: 2,19 phut m/z: 314 (M+H) Khéi
lugng chinh xéc: 313,2.

Pd(OH)z/C (50% khéi lugng so véi A) duoc bd sung vao dung dich chura 2-
(dlbenzylamlno) -4-metyl-pentan-1,3-diol trong MeOH da dugc loai khi va huyen phu
thu duorc duoc khuay 1 gio & nhiét do trong phong trong moi truorng khi hydro Hon
hop phan tmg dugc 19c qua dém dicalit va duogc cd trong chan_ khong dé tao ra 2-
amino-4-metyl-pentan-1,3-diol (485 mg) '"H NMR (400 MHz, CLOROFORM d) o
ppm 0,93 (d, J=6,6 Hz, 3 H), 1,00 (d, J=6,6 Hz, 3 H), 1,79 (dq,J—135 68Hz 1H)
2,44 (brs, 4 H), 300(q,J—47Hz 1 H), 3,28 (dd, J=7,2, 50Hz 1 H), 365 3,81 (m,
2 H).

2-amino-4-metyl-pentan-1,3-diol (485 mg, 3,64 mmol) dugc tao huyén phu
trong DCM (20 mL) va DIPEA (1,26 mL, 0,75 g/mL, 7,28 mmol) duoc bd sung. Hon
hop phan tng duoc khudy trong 5 phut. Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-
carboxylat (982 mg, 3,64 mmol) duoc bd sung. Huyén phu dugc khuéy & nhiét do
trong phong trong 5 gio. Hon hop phan tng dugc pha lodng bang mdt s6 DCM va sau
d6 dugc lam dung bing NaHCOs (bdo hoa, chira nuéce). Lép nude duoe chiét hai lan

nita bing DCM. Céc 16p hitu co két hop duoe lam bay hoi dén kho va phén cin dugc
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tinh ché bang sic ky silica gel (0% dén 100% EtOAc trong DCM) tao ra etyl 3-flo-4-
[[2-hydroxy-1-(hydroxymetyl)-3-metyl-butyl]sulfamoyl]-1 -metyl-pyrol-2-carboxylat
(870 mg) dudi dang chit rin nhét mau tréng. 'H NMR (400 MHz, DMSO-ds) & ppm
0,68 (d, J=6,6 Hz, 3 H), 0,83 (d, I=6,8 Hz, 3 H), 1,28 (t, J=7,0 Hz, 3 H), 1,74 - 1,84
(m, 1 H), 3,05 - 3,17 (m, 1 H), 3,17 - 3,25 (m, 1 H), 3,41 - 3,51 (m, 2 H), 3,81 (s, 3 H),
4,27 (q, I=7,0 Hz, 2 H), 4,33 (t, J=5,5 Hz, 1 H), 4,53 (d, J=5,7 Hz, 1 H), 7,28 (br d,
J=8,1 Hz, 1 H), 7,52 (d, J=4,8 Hz, 1 H); Phuong phip D; Rt: 1,45 phat. m/z:
367 (M+H)" Khdi lugng chinh xéc: 366,1.

- Bd sung ting giot lithi bis(trimetylsilyl)amit (5,3 mL, 1 M trong THF, 5,3
mmol) & nhiét d6 trong phong trong mdi truong khi nito vao dung dich chura etyl 3-flo-
4-[[2-hydroxy-1-(hydroxymetyl)-3-metyl-butyl]sulfamoyl]-1 -metyl-pyrol-2-carboxylat
(410 mg, 1,06 mmol) va 3,4-difloanilin (0,13 mL, 1,29 g/mL, 1,28 mmol) trong THF
khé (10 mL). Hdn hop phéan tng duge khudy & nhiét do trong phong trong 30 phut.
Hon hop phan tmg dugc lam ding b%lng NH4Cl (bﬁb hb;i, éhl'xa nuc’ré) va sau do dugce
pha lodng bang EtOAc. Lép chira nuée duoc chiét hai 14n bang EtOAc. Céc 16p hitu
co két hop duoc léﬁl kho trén NazSO4, duoc loc va dugce cb dudi ap suét giam. th‘_?tn
cin duoc nghién thanh bt voi dietylete dé tao thanh N-(3,4-diflophenyl)-3-flo-4-
[[2-hydroxy- 1-(hydroxymetyl)-3 -metjd-butyl] sulfamoyl]-1 -metyl-pyroi—2-carboxamit

(253 mg) dudi dang chit rin mau tring.

N-(3,4-diflophenyl)-3-flo-4-[[2-hydroxy-1-(hydroxymetyl)-3 -metyl-butyl]-
sulfamoyl]-1-metyl-pyrol-2-carboxamit (253 mg, 0,55 mmol) va xesi florua (335 mg,
2,21 mmol) duge hoa tan trong DMF khd va duge gia nhiét qua dém & nhiét d6 110°C.
Hon hop phan tng duoc bd sung fir tir vao hdn hop nudce da/nude. Khi huyén phu da
dat dén nhlet do trong phong, chét rin mau vang da duoc tao thanh duorc loc. Lop
nuée duge chiét bang ete. Chét rin va ete tho duoc tai hoa tan trong MeOH va dugc
lam bay hoi ciing véi dicalit, dugc tinh ché bang sic ky s1hca gel (0% dén 75% EtOAc
trong DCM) tao ra hop chét 114. Hdn hop raxemic ndy dugc tach riéng thanh cac chit
ddng phan dbi anh 114a (69 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,83 (d,
J=6,8 Hz, 3 H), 0,92 (d, J=6,8 Hz, 3 H), 2,01 (quind, J=6,8; 6,8, 6,8, 6,8, 3,0 Hz, 1 H),
3,21 - 3,29 (m, 1 H), 3,47 - 3,62 (m, 1 H), 3,82 (s, 3 H), 3,97 (dd, J=12,7, 8,9 Hz, 1 Hj,
4,89 (dd, I=12,7, 1,9 Hz, 1 H), 4,95 (d, J=6,4 Hz, 1 H), 7,31 - 7,68 (m, 4 H), 7,87 (ddd,
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J=13,1, 7,4, 2,5 Hz, 1 H), 9,43 (s, 1 H); Phuong phap D; Rt: 1,83 phut. m/z: 430
(M+H)" Khéi lugng chinh x4c: 429,1; MP: 245,7 °C va 114b (62 mg) 'TH NMR (400
MHz, DMSO-ds) & ppm 0,83 (d, J=6,8 Hz, 3 H), 0,92 (d, ]=7,0 Hz, 3 H), 2,01 (quind,
J=6,8, 6,8, 6,8, 6,8, 3,1 Hz, 1 H), 3,23 - 3,30 (m, 1 H), 3,49 - 3,62 (m, 1 H), 3,82 (s, 3
H), 3,97 (dd, J=12,7, 8,9 Hz, 1 H), 4,89 (dd, J=12,5, 1,8 Hz, 1 H), 4,95 (d, J=6,6 Hz, 1
H), 7,33 - 7,51 (m, 3 H), 7,52 - 7,65 (m, 1 H), 7,87 (ddd, J=13,2, 7,5, 2,4 Hz, 1 H),
9,43 (s, 1 H); Phuong phap D; Rt: 1,84 phit. m/z: 430 (M+H)" Khéi lugng chinh x4c:
429,1; MP: 247,3°C, bing SFC diéu ché (Pha cb dinh: Chiralpak Diacel AD 20 x 250
mm, Pha dong: CO,, EtOH véi 0,4% iPrNH). Phuong phép K; Rt : 114a:1,18 phat,
114b: 1,79 phaut.

Hop chit 115: (3R)-3-[xyclopropyl(hydroxy)metyl]-N-[3-(diflometyl)-4-flo-
phenyl]-7-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3 ,4-b][1,4,5]oxathiazepin-6-

carboxamit

OH

F
R 9 ﬁ
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Hop chét 115 (541 mg) duge diéu ché tuong tw nhu duge md ta d6i v6i hop
chét 105, stir dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. Hén hop raxemic
ndy dugc tach riéng thanh céc epime ciia n thong qua SFC dicu ché (Pha cd dinh:
Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO,, EtOH + 0,4 iPrNH>) tao ra 115a
(130 mg) 'H NMR (400 MHz, DMSO-ds) & ppm 0,20 - 0,55 (m, 4 H), 0,98 - 1,12 (m,
1 H), 3,02 - 3,16 (m, 1 H), 3,55 - 3,70 (m, 1 H), 3,83 (s, 3 H), 4,02 (dd, J=12,9, 9,1 Hz,
1 H), 4,90 (dd, J=12,8, 1,8 Hz, 1 H), 5,01 (br d, J=4,6 Hz, 1 H), 7,02 - 7,40 (m, 2 H),
7,47 (s, 1 H), 7,60 (br s, 1 H), 7,76 - 7,89 (m, 1 H), 8,05 (dd, J=6,3, 2,5 Hz, 1 H), 9,47
(s, 1 H); Phuong phéap D; Rt: 1,76 phut. m/z: 458 (M-H)" Khéi luong chinh xé4c: 459,1
va 115b (44 mg) '"H NMR (400 MHz, DMSO-ds) 8 ppm 0,16 - 0,27 (m, 1 H), 0,27 -
0,36 (m, 1 H), 0,37 - 0,50 (m, 2 H), 0,95 - 1,09 (m, 1 H), 3,05 - 3,19 (m, 1 H), 3,71 -
3,81 (m, 1 H), 3,83 (s, 3 H), 4,06 (dd, J=12.8, 9,2 Hz, 1 H), 4,74 (dd,J=12,8, 1,3 Hz, 1
H), 5,00 (br d, J=4,2 Hz, 1 H), 7,02 - 7,57 (m, 4 H), 7,75 - 7,86 (m, 1 H), 8,03 (dd,
J=6.4, 2,6 Hz, 1 H), 9,48 (s, 1 H); Phuong phap D; Rt: 1,76 phut. m/z: 458 (M-H)
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Khéi lugng chinh xéac: 459,1; MP: 240,7 °C. Phuong phéap N; Rt : 115a: 1,75 phut,
115b: 2,01 phut.

Hop chit 116: N-(3-xyano-4-flo-phenyl)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-
1,1-dioxo0-2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-6-carboxamit '

Hop chat 116 (200 mg) dugc didu ché twong ty nhu duge md ta d6i véi hop
chét 113, st dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. Hon hop raxemic
ndy duoc tach riéng thanh céc chit dong phén dbi anh cia n6 thong qua SFC didu ché
(Pha c¢b dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO2, EtOH + 0,4 iPrNHz)
tao ra 116a (54 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 1,03 (s, 3 H), 1,17 (s, 3
H), 1,28 - 1,39 (m, 1 H), 2,17 (br dd, J=14,0, 6,5 Hz, 1 H), 2,66 - 2,79 (m, 1 H), 3,06
(br dd, J=14,9, 6,3 Hz, 1 H), 3,22 - 3,29 (m, 1 H), 3,69 (s, 3 H), 4,39 (s, 1 H), 6,84 (br
d, 7=10,6 Hz, 1 H), 7,45 (s, 1 H), 7,54 (t, J=9,1 Hz, 1 H), 7,96 (ddd, J=9,2, 4,9, 2,6 Hz,
1 H), 8,19 (dd, J=5,9, 2,6 Hz, 1 H), 10,59 (s, 1 H); Phuong phap D; Rt: 1,49 phut. m/z:
419 (M-H)" Khéi lugng chinh xac: 420,1 va 116b (52 mg); 'H NMR (400 MHz,
DMSO-ds) & ppm 1,03 (s, 3 H), 1,17 (s, 3 H), 1,34 (q, J=11,5 Hz, 1 H), 2,17 (br dd,
1=13,9, 6,8 Hz, 1 H), 2,68 - 2,78 (m, 1 H), 3,06 (br dd, J=14,5, 6,2 Hz, 1 H), 3,23 -
3,29 (m, 1 H), 3,69 (s, 3 H), 4,39 (s, 1 H), 6,84 (br d, J=10,6 Hz, 1 H), 7,45 (s, 1 H),
7,54 (t, J=9,1 Hz, 1 H), 7,96 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,19 (dd, J=5,7, 2,6 Hz, 1
H), 10,59 (s, 1 H); Phuong phap D; Rt: 1,49 phut. m/z: 419 (M-H) Khéi lugng chinh
xac: 420,1. Phuong phap F; Rt : 116a:1,29 phit, 116b: 2,03 phut.

Hop chat 117: N-(3 -Xyano-4-ﬂo-phenyl)-7-mety1-1 ,1-dioxo-3-(2,2,2-triflo-1-
hydroxy-1 -metyl—efyl)—2,3 ,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit
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Dung dich DMF (5 ml) chia metyl 3-axetyl-7-metyl-1,1-dioxo-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxylat (156 mg, 0,52 mmol), (triflometyl)-
trimetylsilan (220 mg, 1,55 mmol) va TBAF (13,5 mg, 0,052 mmol) dugc khudy &
nhiét do 100°C trong 2 gio. (Triflometyl)trimetylsilan (220 mg, 1,55 mmol) va CsF
(79 mg. 0,52 mmol) dugc bd sung vao hdn hop phan tmg. Hon hop phan tmg duoc gia
nhiét & nhiét 6 100°C trong 1 gio. Sau do, hdn hop duge 1am ngudi xuéng nhiét do
trong phong va HCI (chira nude, 1M. 2 ml) duge bd sung. Sau 18 gid, hdn hop dugce
Jam dimg bing NaHCOs (bdo hda, chita nuéc, 20 mL), va san pham dugc chiét bang
EtOAc (4 x 6 mL). Céc 16p hitu co két hop duoc 1am khé trén NaaSOs, lam bay hoi va
tinh ché thong qua séc ky cot silica gel (EtOAc trong heptan tir 0 dén 100%) tao ra
metyl 7-metyl-1,1-dioxo-3-(2,2,2-triflo-1-hydroxy-1-metyl-etyl)-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxylat (36 mg) du6i dang bdt mau vang.
Phuong phap B; Rt: 0,76 phit. m/z: 369 (M-H) Khéi lugng chinh xac: 370,1.

Metyl 7-metyl-1,1-dioxo-3- (2 2,2-triflo-1-hydroxy-1 -metyl-etyl) -2,3,4,5-tetra-
hydropyrolo[3,4-f]thiazepin-6-carboxylat (36 mg, 0,097 mmol) va 5-amino-2-flo-
benzonitril (17 mg, 0,13 mmol) dwoc hoa tan trong THF (5 mL). Lithi
bis(trimetylsilyl)amit (0,63 mL, 1 M trong THF, 0,63 mmol) dugce bé sung va hdn hop
phén tng duge khudy & nhiét d trong phong trong 1 git. Phan img duoc lam dung
bang NH4Cl (bdo hoa, chira nudc, 5 mL) va lorp hitu co duorc tach riéng. Lop chira
nuée duge chiét bing EtOAc (2 X 10 mL) va céac 16p hitu co két th duoc lam bay hoi
dén kho. Phan cdn dugc tinh ché bing céch stt dung HPLC didu ché (Pha c6 dinh: RP
XBridge Prep C18 OBD-10um, 50x1 50mm, Pha dong: dung dich NH4sHCO3 0,25%
trong nudc, ACN) San phim thu duoc dugc tinh ché bang cach st dung sic ky cot
silica gel (EtOAc trong heptan tu 0 dén 100%) dé thu duoc hop chit 117 (18 mg) dudi
da_mg bot mau trang. IH NMR (600 MHz, DMSO-ds) & ppm 1,20 (s, 3 H), 1,38 - 1,46
(m, 1 H), 2,13 (br dd, J=13,8, 7,0 Hz, 1 H), 2,75 - 2,80 (m, 1 H), 3,07 - 3,15 (m, 1 H),
3,70 (s, 3 H), 3,78 (br t, /~=10,8 Hz, 1 H), 6,16 (s, 1 H), 7,23 (d, J=11,2 Hz, 1 H),
7,49 (s, 1H), 7,55 (t, /=9,1 Hz, 1 H), 7,96 (ddd, J=9,2, 4,8, 2,7 Hz, 1 H), 8,19
(dd, /=5,7, 2,6 Hz, 1 H), 10,63 (s, 1 H); Phuong phap B; Rt: 0,86 phat. m/z: 473 (M-
H) Khi lwong chinh xéc: 474,1. |
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Hop chit 118: N-(3-xyano-4-flo-phenyl)-3-(1,1-difloetyl)-7-metyl-1 ,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

& nhiét d6 trong phong, bd sung DAST (0,69 mL, 1,32 g/mL, 5,7 mmol) vao
dung dich cha metyl 3-axetyl-7-metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-
f]thiazepin-6-carboxylat (518 mg, 1,72 mmol) trong DCM (7 mL). Hdn hop phan tng
duge khudy trong 18 gid. DAST (0,69 mL, 1,32 g/mL, 5,7 mmol) duge bd sung va hdn
hop phan tng dugc khuéy trong 18 gid, dugc lam lanh xuéng nhiét d6 0°C va duogc
Jam dimg bing cach bd sung NaCl (bdo hoa, chita nude, 2 mL). Pha chira nude dugc
tach riéng va duge chiét bang DCM (3 X 8 mL). Céc 16p hitu co két hop duge 1am khod
trén NaxSO4, dugc loc va dugce cd. Phén cin duogc tinh ché bang séc ky cot silica gel
(EtOAc trong heptan 0-50%) d8 tao ra metyl 3-(1,1-difloetyl)-7-metyl-1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxylat (56 mg). Phuong phap B; Rt:
0,84 phat. m/z: 321 (M-HY Khéi lugng chinh xac: 322,1.

Metyl 3-(1,1-difloetyl)-7-metyl-1,1-diox0-2,3,4,5 -tetrahydropyrolo[3,4-f]-
thiazepin-6-carboxylat (56 mg, 0,15 mmol) va 5-amino-2-flo-benzonitril (26 mg, 0,19
mmol) duoc hoa tan trong THF (3 mL). Lithi bis(trimetylsilyl)amit (1 mL, 1 M trong
THF, 1 mmol) dugc b6 sung va hdn hgp phan ng duoc khudy & ﬁhiét do trong.phbng
trong 1 gi®. Phan tng dugc lam dimg bang NH4Cl (bdo hoa, chira nuoc 5 mL) va 16p
hitu co dugce tach riéng. Lop chirta nude dugce chiét bang EtOAc (2 X 10 mL) va cac
16p hitu co két hop dugc lam bay hoi dén kho. Phén cin dugc tinh che bang céch sir
dung séc ky cot silica gel (EtOAc trong heptan tir 0 dén 100%) Séan phdm thu duoc
duogc finh ché thong qua HPLC (Pha cb dinh: RP XBridge Prep C18 OBD-10pm,
50x150mm, Pha dong: dung dich NH4HCO3 0,25% trong nude, ACN) @ tao ra hop
chét 118 (21_‘ mg). 'H NMR (600 MHz, DMSO-ds) & ppm 1,48 - 1,59 (m, 1 H), 1,64 (t,
7=19,3 Hz, 3 H), 2,04 - 2,11 (m, 1 H), 2,77 - 2,88 (m, 1 H), 3,09 - 3,19 (m, 1 H), 3,69 -
3,86 (m, 4 H), 7,50 - 7,70 (m, 3 H), 7,96 (ddd, J=‘9,2, 4.8, 2,6 Hz, 1 H), 8,19 (dd,
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J=5,8, 2,8 Hz, 1 H), 10,64 (br s, 1 H); Phuong phép B; Rt: 0,93 phit. m/z: 425 (M-H)’
Khéi lugng chinh xac: 426,1.

- Hop chidt 119: N-(3-xyano-4-flo-phenyl)-3-(1-hydroxy-2-metyl-propyl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit
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Hop chét 119 (165 mg) duoc diéu ché twong tw nhu duge md ta d6i v6i hop
chit 114, sit dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. Hon hop raxemic
ndy duoc tich riéng thanh céc epime cia né thong qua SFC diéu ché (Pha cd dinh:
Chiralpak Diacel AD 20 x 250 mm, Pha dong: COz, EtOH + 0,4 iPrNH>) tao ra 119a
(49 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,83 (d, J=6,8 Hz, 3 H), 0,92 (d, J=6,8
Hz, 3 H), 1,95 - 2,08 (m, 1 H), 3,23 - 3,30 (m, 1 H), 3,48 - 3,62 (m, 1 H), 3,83 (s, 3 H),
3,97 (dd, J=12,8, 9,0 Hz, 1 H), 4,87 - 4,99 (m, 2 H), 7,46 - 7,55 (m, 2 H), 7,60 (d,
J=9,9 Hz, 1 H), 8,05 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,21 (dd, J=5,7, 2,6 Hz, 1 H), 9,52
(s, 1 H); Phuong phap D; Rt: 1,75 phut. m/z: 435 (M-H)y Khdi luong chinh xac: 436,1;
MP: 213,7 °C va 119b (44 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,84 (d, J=6,8
Hz, 3 H), 0,92 (d, J=7,0 Hz, 3 H), 2,02 (quind, J=6,8, 6,8, 6,8, 6,8, 3,0 Hz, 1 H), 3,24 -
3,30 (m, 1 H), 3,56 (qd, J=9.4, 1,7‘Hz, 1 H), 3,83 (s, 3 H), 3,97 (dd, J=12,8, 9,0 Hz, 1
H), 4,86 - 5,01 (m, 2 H), 7,45 - 7,55 (m, 2 H), 7,60 (d, I=9,9 Hz, 1 H), 8,05 (ddd,
J=9.2, 4,9, 2,6 Hz, 1 H), 8,21 (dd, J=5,8, 2,8 Hz, 1 H), 9,52 (s, 1 H); Phuong phap D;
Rt: 1,75 phat. m/z: 435 (M-H) Khéi luong chinh xac: 436,1; MP: 213,7 °C. Phuong
phap N; Rt : 119a:1,50 phut, 119b: 2,78 phit. ' o '

| Hop chit 120: (3R)-N-(3 -xyano-4-ﬂ0-phenyl)-3 -[xyclopropyl(hydroxy)metyl]-
7-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit
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Hop chét 120 (225 mg) dugc didu ché tuong tw nhu duge mé ta ddi véi hop
chit 105, str dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. Hon hop raxemic
nay duoc tach riéng thanh cc epime cuia n6 thong qua SFC didu ché (Pha c¢b dinh:
Ch1ralpak Diacel AD 20 x 250 mm, Pha dong: CO, EtOH + 0,4 iPrNH>) tao ra 120a
(84 mg) 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,23 - 0,52 (m, 4 H), 0,98 - 1, 11 (m, 1
H), 3,03 - 3,14 (m, 1 H), 3,57 - 3,69 (m, 1 H), 3,83 (s, 3 H), 4,01 (dd, J=12.8, 9,2Hz, 1
H), 4,94 (dd, J=12,8, 1,8 Hz, 1 H), 5,01 (d, J=5,5 Hz, 1 H), 7,45 - 7,55 (m, 2 H), 7,62
(d, J=9,9 Hz, 1 H), 8,06 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,21 (dd, J=5,8, 2,8 Hz, 1 H),
9,52 (s, 1 H)

: Phuong phap D; Rt: 1,69 phit. m/z: 433 (M-H) Khdi luong chinh xac: 434,1
va 120b (36 mg) 'H NMR (400 MHz, DMSO-ds) & ppm 0,15 - 0,28 (m, 1 H), 0,28 -
0,36 (m, 1 H), 0,36 - 0,49 (m, 2 H), 0,95 - 1,08 (m, 1 H), 3,09 - 3,16 (m, 1 H), 3,73 -
3,81 (m, 1 H), 3,83 (s, 3 H), 4,05 (dd, J=12,8, 9,2 Hz, 1 H), 4,77 (dd, ]=12.,5, 1,3 Hz, 1
H), 5,02 (d, J=5,1 Hz, 1 H), 7,41 - 7,58 (m, 3 H), 8,04 (ddd, J 9,2, 4,8, 29Hz 1 H),
8,19 (dd, J=5,7, 2,6 Hz, 1 H), 9,54 (s, 1 H); Phuong phap D, Rt. 1,69 phut. m/z: 433
(M_-H)' Khéi luong chinh xac: 434,1; MP: 233,9 °C. Phuong phép O, Rt : 120a:1,81
phit, 120b: 2,77 phi. | |

Hop chdt 121: (3S)-N-(3,4-diflophenyl)-3-(1-flo-1 -metyl-etyl)-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][ 1,4, 5]oxathiazepin-6-carboxamit

Dietylamino luu huynh triflorua (90 pL, 1 M, 0,09 mmol) dugc bd sung timg
giot vao dung dich chira hop chét 94 (25 mg, 0,06 mmol) trong DCM (0,46 mL, 1,33
g/mL, 7,2 mmol) & nhiét 46 0°C trong mdi trudong khi nito. Hon hop phan tmg dugc
khqu & nhiét do 0°C trong 15 phut. Hon hop phéan Gng duoc dé dat dén nhiét do trong
phong va duge ¢d dudi ap sudt giam. Phan cin dugc tinh ché thong qua HPLC didu
ché (Pha ¢ dinh: RP Vydac Denali C18 - 10um, 200g, Scm, Pha dong: dung dich
NHHCO; 0,25% trong nuée, MeOH). San phdm thu dugc duge tinh ché bang SFC
didu ché (Pha c¢b dinh: Chiralpak Diacel AD 20 microhm 2000 gr, Pha dong: COa,
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EtOH + 0,4 iPrNHy) tao ra hop chét 121 (46,9 mg). 'H NMR (400 MHz, DMSO-d)
ppm 1,41 (dd, J=39,2, 22,2 Hz, 6 H), 3,72 - 3,81 (m, 1 H), 3,83 (s, 3 H), 4,01 (dd,
1=12.4, 9,1 Hz, 1 H), 4,88 (d, J=11,4 Hz, 1 H), 7,34 - 7,54 (m, 3 H), 7,82 - 7,93 (m, 2
1), 9,43 (s, 1 H); 'F NMR (377 MHz, DMSO-dg) 3 ppm 144,56 (d, J=23,1 Hz, 1 F), -
141,28 (s, 1 F), -137,61 (d, J=23,1 Hz, 1 F); Phuong phép D; Rt: 1,96 pht. m/z: 416
(M-H) Khéi lugng chinh xac: 417,1; MP: 239,8°C. |

Hop chit 122: (3R)-N-(3-xyano-4-ﬂo-pheny1)-3-(1-hydroxypropyl)-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

OH
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Hop chét 122 (262 mg) dugc diéu ché twong ty nhu duge md ta d6i véi hop
chit 105, st dung etylmagie bromua thay vi xyclopropylmagie bromua va 5-amino-2-
flo-benzonitril thay vi 3,4-difloanilin. Hdn hop raxemic dugc tach riéng thanh cac
epime ciia n6 théng qua SFC diéu ché (Pha ¢4 dinh: Kromasil (R,R) Whelk-O 1
10/100, Pha ddng: CO,, EtOH + 0,4% iPrNHy) dé tao ra hop chét 122a (113 mg); 'H
NMR (400 MHz, DMSO-ds) 8 ppm 0,92 (t, J=7,4 Hz, 3 H), 1,44 (dquin, J=14,2, 7,2,
72,72, 7,2 Hz, 1 H), 1,65 - 1,79 (m, 1 H), 3,35 - 3,44 (m, 1 H), 3,44 - 3,56 (m, 1 H),
3,83 (s, 3 H), 3,98 (dd, J=12,7, 8,9 Hz, 1 H), 4,93 (dd, I=12,8, 1,8 Hz, 1 H), 4,98 (br d,
J=5,9 Hz, 1 H), 7,44 - 7,55 (m, 2 H), 7,61 (br d, J=9,0 Hz, 1 H), 8,05 (ddd, J=9,2, 5,0,
2.8 Hz, 1 H), 8,21 (dd, J=5,7, 2,6 Hz, 1 H), 9,51 (s, 1 H); Phuong phéap D; Rt: 1,67
phuat. m/z: 421 (M-H) Khdi luong chinh x4c: 422,1; MP: 222,3°C, va 122b (102 mg);
'H NMR (400 MHz, DMSO-ds) 8 ppm 0,88 (t, J=7,4 Hz, 3 H), 1,28 - 1,44 (m, 1 H),
1,50 - 1,63 (m, 1 H), 3,54 - 3,66 (m, 1 H), 3,66 - 3,76 (m, 1 H), 3,83 (s, 3 H), 3,99 (dd,
J=12,7, 9,1 Hz, 1 H), 4,74 (dd, J=12,7, 1,0 Hz, 1 H), 4,87 (d, J=5,3 Hz, 1 H), 7,37 (br
s, 1 H), 7,49 (s, 1 H), 7,52 (t, ]=9,1 Hz, 1 H), 8,05 (ddd, J=9,3, 49,2,8 Hz, 1 H), 8,19
(dd, J=5,7, 2,6 Hz, 1 H), 9,54 (s, 1 H); Phuong phap D; Rt: 1,69 phut. m/z: 421 M-H)
Khéi lwong chinh xac: 422,1; MP: 252,2°C. Phuong phap L; Rt : 122a: 2,81 phit,
122b: 3,50 phut.
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Hop chit 123: (3S)-N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-3-(2,2,2-triflo-1-
hydroxy-etyl)-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5] oxathiazepin-6-carboxamit
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(Triflometyl)trimetylsilan (0,82 mL, 0,96 g/mL, 5,6 mmol) dugc bd sung vao

dung dich chtta tert-butyl (48)-4-formyl-2,2-dimetyl-oxazolidin-3-carboxylat (1,06 g,
4,62 mmol) va TBAF (0,11 mL, 1 M trong THF, 0,11 mmol) trong THF (28 mL) &
nhiét d6 trong phong trong méi trudng khi nito. Hon hop phan tng dugc khudy qua
dém & nhiét do trong phong. Tetrabutylamoni florua (9,25 mL, 1 M, 9,25 mmol) dugc
bd sung vao hdn hgp phan tmg va tiép tuc khudy qua dém. Hon hop phan Gng dugc
Jam dimg bing NaHCO3 (bdo hoa, chira nuéc), va duge chiét bang EtOAe (3 14n). Cac

16p hitu co két hop dugc lam khd trén NazSO4, duge loc va duge ¢d dudi ap sut giam.

Phén cin dugc tinh ché bang sic ky cot silica gel (heptan/etyl axetat 100/0 dén
0/100) d8 thu dugc tert-butyl (4S)-2,2-dimetyl-4-(2,2,2-triflo-1-hydroxy-
etyl)oxazolidin-3-carboxylat (1,42 g) dudi dang dau.

HCI (4,6 mL, 4 M trong dioxan, 18 mmol) dugc bd sung ting giot vao dung
dich chira tert-butyl (4S)-2,2-dimetyl-4-(2,2,2-triﬂo-1-hydroxy-etyl)oxazolidin—3-
carboxylat (1,38 g, 4,62 mmol) trong 1,4-dioxan (40 mL). Hdn hop phan ng dugc
khudy & nhiét do trong phong trong 2 gio. Hon hop phéan Gng duogc cd dudi ap suat

giam dé tao ra (28)-2-amino-4,4,4-triflo-butan-1,3-diol (735 mg).

Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (1,06 g, 3,93 mmol) duoc
bd sung ting phén vao dung dich chira (28)-2-amino-4,4,4-triflo-butan-1,3-diol (735
mg, 4,62 mmol) va DIPEA (4,78 mL; 0,75 g/mL, 27,7 mmol) trong DCM (30 mL).
H&n hop phan tng dugc khudy qua dém & nhiét do trong phong. Hdn hop phan tng
duoc 1am dimg bing NH4Cl (bdo hoa, chira nuéce) va duge pha lodng trong DCM. Hai
16p nay dugc tach riéng va 16p chita nude duge chiét bang DCM hai lan. Cac 16p hiru
co két hop duoc lam kho trén Na2S04, dugc loc va duoc ¢6 dudi ap sult giam va
phén cin dugc tinh ché bing séc ky cot silica gel (heptan/etyl axetat 100/0 dén 0/100)
dé thu duogc | etyl | 3-ﬂo-1-mety1-4-[[3,3,3-triﬂo-2—hydroxy-1-
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(hydroxymetyl)propyl]sulfamoyl]pyrol-2-carboxylat (610 mg) dudi dang chit rdn mau
be. 'H NMR (400 MHz, DMSO-ds) & ppm 1,28 (s, 3 H), 3,33 - 3,42 (m, 1 H), 3,36 (s,
1 H), 3,43 - 3,58 (m, 2 H), 3,81 (s, 3 H), 4,04 (dt, J=7,0, 3,7 Hz, 1 H), 4,27 (d, J=7,0
Hz, 2 H), 4,56 (br t, ]=5,2 Hz, 1 H), 6,51 (br d, J=6,6 Hz, 1 H), 7,52 (d, J=4,6 Hz, 1
H), 7,75 (br s, 1 H); Phuong phép B; Rt: 0,73 phut. m/z: 391 (M-Hy Khéi lrong chinh
xac: 392,1.

Lithi bis(trimetylsilyl)amit (7,8 mL, 1 M trong THF, 7,8 mmol) dugc bd sung
ting giot vao dung dich chira etyl 3-ﬂo-1-mety1-4-[[3,3,3-triﬂo-2-hydroky-l-
(hydroxylmetyl)propyl]sulfamoyl]pyro1-2-carb0xylat (610 mg, 1,55 mmol) va
3,4-difloanilin (0,19 mL, 1,29 g/mL, 1,9 mmol) trong THF (20 mL). Hon hop phan
ung dugc khudy qua dém & nhiét do trong phong. Lithi bis(trimetylsilyl)amit (4,7 mL,
1 M trong THF, 4,7 mmol) dugc bd sung va hdn hop phan ung dugc khudy trong 30
phut nita. Hon hop phén tmg duoc lam ding bang NH4Cl (bdo hoa, chira nudc), va
duoc pha lodng bang EtOAc. Hai lop ndy dugc tach riéng va 16p chita nudc duoc chibt
bing EtOAc hai lan. C4c 16p hitu co két hop duoc lam Lho trén NazSO4, duge loc va
duoc ¢ dudi ap sudt giam. Phan cin duge két tha trong DCM (lugng nho) va dietyl
ete d& thu duogc N-(3,4-diﬂophenyl)-3-ﬂo-l-metyl-4-[[3,3,3-triﬂd-2-hydroxy-1-
(hydroxymetyl)propyl] sulfamoyl]pyro1—2-carboxamit (300 mg) dudi dang‘ chit rin
mau be. Loat thi hai (280 mg) thu dugc sau khi tinh ché ph?m dich loc thong qua sic
ky cot silica gel (heptan/etyl axetat 100/0 dén 0/100). | |

Xesi florua (741 mg, 4,88 mmol) dugc bd sung vao dung dich chira N-(3,4-
dlﬂophenyl) -3-flo- l-metyl -4-[[3,3,3-triflo-2- hydroxy 1 (hydroxyl-
metyl)propyl]sulfamoyl]pyrol-2- carboxamlt (580 mg, 1, 22 mmol) trong DMF
(13 mL). Hon hop phan tng dugc gia nhiét qua dém & nhiét d6 105°C. Hon hop phan
ung duqé cd dué*.i‘ ap suit giam Vé‘ph‘énucén dugc tinh ché ‘thén'g qua séc ky cdt silica
gel (heptan/etyl axetat 100/0 dén 0/ 100) San phim thu duogc dugce tinh ché thong qua
SFC diéu ché (Pha cb dinh: Chiralpak Diacel AS 20 x 250 mm, Pha dong: COz, iPrOH
+ 0,4 iPrNH») tao ra 1 epime cta hop chit 123 (30,7 mg). 'H NMR (400 MHz,
DMSO ds) & ppm 3,82 (s, 3 H), 3,83 - 388(m 1 H), 408(brs 1 H), 4,18 (dd, J=13,0,
95Hz 1 H), 4,86 (dd, J=12,9, 25H7 1 H), 6,93 (br d, J=6,1 Hz, 1 H), 7,35 - 744(m
1 H), 7,44 - 7,50 (m, 1 H), 7,50 (s, 1 H), 7,87 (ddd, /=133, 7,5, 2,5 Hz, 1 H), 8,00 (br
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s, 1 H), 9,43 (s, 1 H); Phuong phap D; Rt: 1,82 phut. m/z: 454 (M-H) Khéi luong
chinh xac: 455,1.

Hop chit 124: (3R)-N-[3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxypropyl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chét 124 (445 mg) dugc diéu ché tuong ty nhu duge mo ta d6i véi hop
chit 122, sir dung 3-(diflometyl)-4-flo-anilin thay vi 5-amino-2-flo-benzonitril. Hon
hop raxemic dugce tach riéng thanh céc epime ciia n6 thong qua SFC diéu ché (Pha c6
dinh: Kromasil (R,R) Whelk-O 1 10/100, Pha dong: CO2, EtOH + 0,4% iPrNH>) dé
tao ra hop chét 124a (209 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,92 (t, J=7,3
Hz, 3 H), 1,44 (dquin, J=14,2, 7,3, 7,3, 7,3, 7,3 Hz, 1 H), 1,72 (dqd, J=14,1, 7.2, 7,2,
7,2, 3,1 Hz, 1 H), 3,26 - 3,44 (m, 1 H), 3,49 (br t, J=7,9 Hz, 1 H), 3,83 (s, 3 H), 3,99
(dd, J=12,7, 8,9 Hz, 1 H), 4,89 (dd, J=12,7, 1,9 Hz, 1 H), 4,98 (d, ]=6,2 Hz, 1 H), 7,03
- 7,40 (m, 2 H), 7,47 (s, 1 H), 7,58 (br s, 1 H), 7,76 - 7,88 (m, 1 H), 8,04 (dd, J=6,4,
2,6 Hz, 1 H), 9,47 (s, 1 H); Phuong phap D; Rt: 1,74 phut. m/z: 446 (M-H) Khéi
luong chinh x4c: 447,1, va 124b (159 mg); 'H NMR (400 MHz, DMSO-ds) 6 ppm
0,88 (t, J=7,4 Hz, 3 H), 1,29 - 1,44 (m, 1 H), 1,49 - 1,64 (m, 1 H), 3,55 - 3,65 (m, 1 H),
3,66 - 3,77 (m, 1 H), 3,83 (s, 3 H), 4,00 (dd, J=12,7, 9,1 Hz, 1 H), 4,62 - 4,76 (m, 1 H),
4,86 (br d, J=4,8 Hz, 1 H), 7,04 - 7,41 (m, 3 H), 7,46 (s, 1 H), 7,77 - 7,87 (m, 1 H),
8,03 (dd, J=6,3, 2,5 Hz, 1 H), 9,49 (s, 1 H); Phuong phap D; Rt: 1,77 phut. m/z: 446
(M-H)" Khéi lugng chinh xéc: 447,1; MP: 224,5°C. Phuong phéap M; Rt : 124a: 2,53
phut, 124b: 3,56 phut.
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Hop chit 125: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3-phenyl-2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

F
0 0
HN | @i
s S N F
O/\\ \ N H
Hop chit 125 (85 mg) duoc didu ché twong ty nhu duge mé ta ddi v6i hop chét
14, stt dung 2-amino-2-phenylpropan-1-ol hydroclorua thay vi DL-alaninol va DCM
thay vi THF lam dung moéi trong budc thi nhit. Su déng vong thu duge sau khi gia
nhiét 90 phat & nhiét dd 110°C trong DMF va hop chét 125 duge tinh ché trén silic
oxit st dung gradien tir heptan dén EtOAc. '"H NMR (400 MHz, DMSO-ds) 8 ppm
1,60 (s, 3 H), 3,82 (s, 3 H), 4,89 - 5,00 (m, 2 H), 7,25 - 7,49 (m, 6 H), 7,58 d, J=7,6
Hz, 2 H), 7,82 - 7,89 (m, 1 H), 8,35 (s, 1 H), 9,43 (s, 1 H); Phuong phap D; Rt: 2,05
phtt. m/z: 446 (M-H)" Khéi lugng chinh x4c: 447,1; MP: 256,6°C.

Hop chit 126: (3R)-N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3-(2-pyridyl)-
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 126 (115 mg) duqc didu ché twong tuw nhu duoc md ta 6i v6i hop
chdt 125, st dung (2R)-2-amino-2-(2-pyridyl)propan-1-ol thay vi 2-amino-2-
phenylpropan-1-ol hydroclorua. Sy dong vong thu duoc sau khi gia nhiét 3 gid va hop
chit 126 duoc tinh ché trén silic oxit st dung gradien tir heptan dén EfOAc:EtOH 3:1.
'H NMR (400 MHz, DMSO-ds) 8 ppm 1,59 (s, 3 H), 3,82 (s, 3 H), 4,99 (d, J=13,3 Hz,
1 H), 5,21 (d, J=13,3 Hz, 1 H), 7,29 - 7,51 (m, 4 H), 7,78 - 7,92 (m, 3 H), 8,46 - 8,54
(m, 2 H), 9,39 (s, 1 H); Phuong phap D; Rt: 1,97 phat. m/z: 447 (M-H) Khéi lugng
chinh xéc: 448,1; MP: 270,5°C.
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Hop chit 127: (3S)-N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3-(2-pyridyl)-
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

\N =
Qﬁi\ F
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\

Hop chét 127 (145 mg) dugc diéu ché twong ty nhu duge md ta ddi véi hop
chit 126, st dung (2S)-2-amino-2-(2-pyridyl)propan-1-ol thay vi (2R)-2-amino-2-(2-
pyridyl)propan-1-ol hydroclorua. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,55 - 1,62
(m, 3 H), 3,82 (s, 3 H), 4,99 (d, J=13,3 Hz, 1 H), 5,21 (d, J=13,3 Hz, 1 H), 7,29 - 7,50
(m, 4 H), 7,79 - 7,92 (m, 3 H), 8,47 - 8,53 (m, 2 H), 9,39 (s, 1 H); Phuong phap D; Rt:
1,98 phut. m/z: 447 (M-H) Khbi lugng chinh xdc: 448,1; MP: 270,8°C.

Hop chat 128: (3S)-N-(3-xyano-4-ﬂo—phen};l)-3,7-dinietyl—.1,1-didx0-13-(2-
pyridyl)-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

is
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Hop chét 128 (55 mg) duoc diéu ché twong ty nhw duge md ta ddi véi hop chét
127, sit dung 5-amino-2-flo-benzonitril thay vi 3,4-diﬂoaﬁilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,59 (s, 3 H), 3,83 (s, 3 H), 4,99 (d, J=13,3 Hz, 1 H), 5,25 (d, J=13,3
Hz, 1 H), 7,31 (ddd, J=7,4, 4,8, 1,2 Hz, 1 H), 7,48 - 7,55 (m, 2 H)f, 7,78 - 7,84 (m, 1
H), 7,84 - 7,90 (m, 1 H), 8,08 (ddd, J=9,2, 4,9, 2,7 Hz, 1 H), 8,2 } 1 (dd J=5,7,2,7Hz, 1
H), 8,47 - 8,51 (m, 1 H), 8,53 (s, 1 H), 9,47 (s, 1 H) Phucmg phap D; Rt: 1,89 phut
m/z: 454 (M-H) Khéi lwong chinh x4c: 455,1; MP: 1235,0°C

-158-



28388

Hop chét 129: N-(3,4-diflophenyl)-3-[metoxymetoxy(2-pyridyl)metyl]-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit.

O/

Bb sung timg giot lithi bis(trimetylsilyl)amit (24,7 mL, 1 M trong THF, 24,7
mmol) & nhiét @ -70°C vao dung dich dd dugc lam lanh chia etyl 2-
(dibenzylamino)axetat (2,0 g, 7,1 mmol) trong THF kh6 (40 mL). Dung dich dugc lam
Am tir tir dén -5°C va né duoc khudy trong 3 gid. Sau d6, hdn hop phan ung lai dugc
lam lanh xubng -70°C va 2-pyridincarboxaldehyt (2,36 mL, 24,7 mmol) dugc bb sung
tir tlr va né duge khudy & nhiét d6 -70°C trong 45 phut. Hon hop phéan tmg dugc lam
4m tir tir dén nhiét do trong phong va duoc lam dimg bang NH4CI (chira nude, bio
hoa, 50 mL). H8n hop ndy duoc chiét bing EtOAc (3 X 75 mL). Céc 16p hitu co két
hop duoc lam kho trén NaxSO4, dugce loc va duge lam bay hoi dén khé. Phén cin duoc
tinh ché va dugc tach riéng thanh 2 chit déng phan khong ddi quang cua né bing shc
ky cot silica gel (0% dén 20% EtOAc trong heptan) tao ra chit ddng phan khéng dbi
quang 1 (827 mg); Phuong phép B; Rt: 1,23 phit. m/z: 391 (M+H)" Khéi luong chinh
x4c: 390,2 va chit ddng phan khong dbi quang 2 (813 mg); Phuong phép B; Rt: 1,19
phut. m/z: 391 (M+H)" Khéi lugng chinh xéc: 390,2.

B6 sung DIPEA (1,12 mL, 6,48 mmol) sau do la clometyl metyl ete (0,49 mL,
6,48 mmol) vao dung dich chua chéit ddng phan khong d6i quang 1 (827 mg, 0, 72
mmol) trong DCM khé6 (5 mL) va hdn hop phéan ung dugc khuay o nhlet do trong
phong trong 3 ngay. DIPEA (1,12 mL 6,48 mmol) va clometyl metyl ete (0, 49 mL
6,48 mmol) dugc bd sung va hdn hgp phan Gng lai dugc khudy trong 3 ngay. Hon hop
phan tmg duoc 1am dimg bing NaHCO; (chira nudc, bio hoa, 25 mL) va duoc chiét
bing EtOAc (3 X 25 mL). Céc 16p hitu co két hop duoc 1am khd trén NazSO4, duge
loc va dugc lam bay hoi dén kho. Phan cin dugc tinh éhé trén silic oxit bang céach st
dung gradien heptan so v6i EtOAc tao ra etyl 2-(dibenzylamino)-3-(metoxymetoxy)-3-
(2-pyridyl)propanoat (418 mg) dudi dang dau trong subt. Phuong phap B; Rt: 1,35
phut. m/z: 435 (M+H)" Khéi lugng chinh xac: 434,2.
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Bb sung LAH (0,72 mL, 2M trong THF, 1,44 mmol) & nhiét 4 -70°C vao dung
dich chira etyl 2-(dibenzylamino)-3-(metoxymetoxy)-3-(2-pyridyl)propanoat (418 mg,
0,96 mmol) trong THF khé. Sau khi bd sung, hdn hop phan tmg dugc lam 4m tlr tlr
dén nhiét d6 trong phong va duoc khudy 4,5 gid. Hon hop phan tmg dugc lam dimg
cén than bang EtOAc va hdn hop dugc khudy trong 5 phut. Sau d6, Na;S04.10H20
duge bd sung va hdn hop ndy lai dugce khudy trong 15 phut. Sau d6, Na;SO4 khan
duoc bd sung. Chét rén duoc loc va phén dich loc dugce lam bay hoi dén kho. P_hén can
duoc tinh ché trén silic oxit bang cach st dung gradien DCM so véi EtOAc dé tao ra
2-(dibenzylamino)-3-(metoxymetoxy)-3-(2-pyridyl)propan-1-ol (316 mg) dudi dang

dau mau vang trong suot.

Pd(OH)/C (150 mg) dugce bd sung vao dung dich chtra 2-(dibenzylamino)-3-
(metoxymetoxy)-3-(2-pyridyl)propan-1-ol (316 mg, 0,81 mmol) trong MeOH da duoc
loai khi va huyén phu thu duoc dugce khudy dudi Ha ¢ nhiét do trong phong qua dém.
Hon hop phan ung duge loc qua dém dicalit va dugce cd trong chan khong tab ra

2-amino-3-(metoxymetoxy)-3-(2-pyridyl)propan-1-ol (119 mg).

2-amino-3-(metoxymetoxy)-3-(2-pyridyl)propan-1-ol (119 mg, 0,56 mmol)
duoc hoa tan trong DCM (4 mL) va bazo Hunig (0,193 mL, 1,12 mmol) dugc bd sung
sau d6 1a etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (151 mg, 0,56 mmol).
Sau 4 gi0, hdn hop phén tmg dugc pha lodng bang DCM (5 mL) va sau d6 dugc 1am
dirng bang NaHCOs (chita nude, bdo hoa, 5 mL). Lép nude duge chiét bang DCM
(2 X 5 mL). Céc 16p hitu co két hgp dugce 1am bay hoi dé thu dugc bot mau vang. Phan
tho duoc tai két tinh/nghién thanh bt trong DCM va né dugc khudy trong 3 ngay.
Chét rén mau tréng da tao thanh duogc loc va dugc rira bang mot sb DIPE dé thu dugc
etyl 3-flo-4-[[1 -(hydroxymetyl)—Z-(metoxymetoxy)—Z-(2-pyfidyl)etyl] sulfamoyl]-1-
métjl—pyrol-2-carboxylat (140 mg).

B6 sung timg giot lithi bis(trimetylsilyl)amit (0,88 mL, 1 M trong THF, 0,88
mmol) trong mdi trudng khi nito vao dung dich chia etyl 3-flo-4-[[1 -(hydroxymetyl)-
2-(metoxymetoxy)-2-(2-pyridyl)ety1]sulfamoyl]-l-metyl-pyrol-Z-carboxylat (98 mg,
0,22 mmol) va 3,4-difloanilin (0,027 mL, 0,26 mmol) trong THF kho (3 mL) va nd
duge khudy & nhiét do trong phong trong 2,5 gio. Sau do, hdn hop phan tmg dugc lam
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ding bing NH4Cl (chita nude, bdo hoa, 3 mL) va duge chiét bang EtOAc (3 X 3 mL).
Céc 16p hitu co Kkét hop duogc 1am kho trén NazSOs, duge loc va dugc lam bay hoi dén
khé. Phin cin dugc tinh ché trén silic oxit bing cach sir dung gradien DCM so véi
EtOAc tao ra N-(3,4-diflophenyl)-3-flo-4-[[1-(hydroxymetyl)-2-(metoxymetoxy)-2-(2-
pyridyl)etyl]sulfamoyl]-1-metyl-pyrol-2-carboxamit (128 mg) du¢i dang chét ;én mau

nau.

N-(3,4-diflophenyl)-3-flo-4-[[1-(hydroxymetyl)-2-(metoxymetoxy)-2-(2- -
pyridyl)etyl]sulfamoyl]-1-metyl-pyrol-2-carboxamit (128 mg, 0,24 mmol) va xesi
florua (216 mg, 1,42 mmol) dugc hoa tan trong DMF khé (3 mL) va dugc gia nhiét &
nhiét 46 110°C ngay. Hdn hop duoc khuéy & nhiét do 110°C trong 7 gio. Hon hop
phan tmg duge 1am dimg véi nuée (3 mL) va san pham duge chiét bang EtOAc (3 X 3
mL). Céc 16p hitu co két hop dugc lam bay hoi va phan cin duoc tinh ché trén silic
oxit bing cach sir dung gradien DCM so véi EtOAc. Ph?u_q thd dugc tinh ché thong qua
HPLC didu ché (Pha c6 dinh: RP XBridge Prep C18 OBD-10um, 30x150mm, Pha
déng: dung dich NH{HCO; 0,25% trong nuée, ACN) tao ra hop chiit thd 129 va hop
chét tho 141, Hop chét tho thu duoc 129 duoc tinh ché trén silic oxit sit dung gradien
DCM so véi EtOAc dé thu dugc hgp chét 129 (14 mg) dudi dang chét ran mau be. 'H
NMR (400 MHz, CLOROFORM-d) & ppm 3,47 (s, 3 H), 3,85 - 4,03 (m, 4 H),”4,'37 -
4,48 (m, 1 H), 4,74 (dd, 1=12,8, 2,0 Hz, 1 H), 4,78 - 4,96 (m, 2 H), 5,10 (d, J=4,0 Hz, 1
H), 6,58 - 6,89 (m, 1 H), 6,97 - 7,16 (m, 3 H), 7,19 - 7,26 (m, 1 H), 7,52 - 7,64 (m, 2
H), 7,74 (td, J=7,7, 1,8 Hz, 1 H), 8,42 - 8,53 (m, 1 H), 8,64 (s, 1 H); Phwong phép D; .
Rt: 1,88 phut. m/z: 509 (M+H)" Khéi lugng chinh xac: 508,1.

Hop chit 130: (3R)-N-(3,4-diflophenyl)-3-(1-hydroxypropyl)-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

OH F
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Hop chit 130 (414 mg) dugc didu ché tuong ty nhu duge md ta dbi voi hop

chit 122, st dung 3,4-difloanilin thay vi 5-amino-2-flo-benzonitril. Hon hop raxemic

dugce tach riéng thanh cdc epime cta né thdng qua SFC didu ché (Pha c6 dinh:
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Kromasil (R,R) Whelk-O 1 10/100, Pha dong: CO,, EtOH-iPrOH (50-50) + 0,4%
iPrNH,) dé tao ra hop chit 130a (130 mg); '"H NMR (400 MHz, DMSO-ds) & ppm
0,91 (t, J=7,4 Hz, 3 H), 1,43 (dquin, J=14,2, 7,3, 7,3, 7,3, 7,3 Hz, 1 H), 1,62 - 1,82 (m,
1 H), 3,34 - 3,44 (m, 1 H), 3,44 - 3,56 (m, 1 H), 3,82 (s, 3 H), 3,98 (dd, J=12,8, 9,0 Hz,
1 H), 4,90 (dd, J=12,7, 1,9 Hz, 1 H), 4,98 (d, J=6,4 Hz, 1 H), 7,34 - 7,44 (m, 1 H), 7,44
- 7,51 (m, 2 H), 7,60 (d, J=9,7 Hz, 1 H), 7,87 (ddd, J=13,3, 7,5, 2,5 Hz, 1 H), 9,42 (s, 1
H); Phuong phéap D; Rt: 1,76 phat. m/z: 414 (M-H) Khéi lugng chinh x4c: 415,1; MP:
217,4°C, va 130b (104 mg); 'H NMR (400 MHz, DMSO-ds) 3 ppm 0,88 (t, J=7,4 Hz,
3 H), 1,29 - 1,44 (m, 1 H), 1,49 - 1,65 (m, 1 H), 3,54 - 3,66 (m, 1 H), 3,66 - 3,77 (m, 1
H), 3,83 (s, 3 H), 3,99 (dd, J=12,8, 9,0 Hz, 1 H), 4,63 - 4,79 (m, 1 H), 4,86 (d, J=5,3
Hz, 1 H), 7,25 - 7,55 (m, 4 H), 7,86 (ddd, J=13,1, 7,4, 2,5 Hz, 1 H), 9,45 (s, 1 H);
Phuong phéap D; Rt: 1,78 phut. m/z: 414 (M-H) Khéi luong chinh xéc: 415,1; MP:
214,6 °C. Phuong phép S; Rt : 130a: 2,65 phut, 130b: 3,46 phut.

Hop chit 131: N—(3,4-diﬂophenyl)-7-metyl-1,1-dioxo-spiro[4,5-dihydro-2H—
pyrolo[3,4-f]thiazepin-3,3'-oxetan]-6-carboxamit '_ o

Metyl 7-metyl-1,1-dioxo-spiro[2H-pyrolo[3,4-f]thiazepin-3,3'-oxetan]-6-
carboxylat (450 mg, 1,51 mmol) dugc hoa tan trong metanol (200 mL). Trong moi
truong khi nito, EN (420 pL, 0,73 g/mL, 3 mmol) va Pd/C (10%) (161 mg,
0,15 mmol) dugc bb sung. Hon hgp phan ung duoc hydro hoa trong 1 gidr va sau d6
duoc loc trén decalit va chét rén duoc rira béng THF (4 x 80 mL). Phén dich loc duoc
lam bay hoi dén khoé & thu dugc metyl 7-metyl-1,1-dioxo-spiro[4,5-dihydro-2H-
pyrolo[3,4-f]thiazepin-3,3'-oxetan]-6-carboxylat (430 mg) dudi dang bot mau tréng.

Metyl 7-metyl-1,1-dioxo-spiro[4,5-dihydro-2H-pyrolo[3,4-f]thiazepin-3,3'-
oxetan]-6-carboxylat (107 mg, 0,36 mmol) va 3,4-difloanilin (51 mg, 0,39 mmol)
duge hoa tan trong THF (3 mL). Lithi bis(trimetylsilyl)amit (2,1 mL, 1 M trong THF,
2,1 mmol) dugc bd sung va hdn hop phan ting duoc khudy & nhiét d trong phong
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trong 30 phat. Phan Ung dugc lam ding bang NH4Cl (bdo hoa, chira nuéce, 5 mL) va
16p hitu co duge téach riéng. Lép chira nude duge chiét bing EtOAc (2 X 5 mL) va cc
16p hitu co két hop dugc cd dén khd. Phin can duge tinh ché bing céch sir dung Prep
HPLC (Pha ¢b dinh: RP XBridge Prep C18 OBD-10pum, 50x150mm, Pha dong: dung
dich NH4HCO3 0,25% trong nuée, ACN) tao ra hop chét 131 (80 mg) sau khi tai két
tinh tt DCM du6i dang bot mau tring. 'H NMR (400 MHz, DMSO-ds) 8 ppm 2,13 -
2,25 (m, 2 H), 2,84 - 2,99 (m, 2 H), 3,69 (s, 3 H), 4,29 (d, J=6,4 Hz, 2 H), 4,64 (d,
J=6,2 Hz, 2 H), 7,39 - 7,46 (m, 3 H), 7,78 - 7,89 (m, 2 H), 10,49 (br s, 1 H); Phuong
phap B; Rt: 0,81 phit. m/z: 396 (M-H)" Khéi lugng chinh xac: 397,1..

Hop chat 132: N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-spiro[2H-pyrolo[3,4-f]-

thiazepin-3,3'-oxetan]-6-carboxamit

Hop chit 132 (84 mg) dugc didu ché twong tw nhu duge md ta dbi véi hop chat
84, sir dung 3-vinyloxetan-3-amin hydroclorua thay vi (2S,3R)-3-aminopent-4-en-2-ol
hydroclorua. 'H NMR (400 MHz, DMSO-ds) 8 ppm 3,70 (s, 3 H), 4,50 (d, J=6,4 Hz, 2
H), 4,78 (d, J=6,2 Hz, 2 H), 6,27 (d, I=12,8 Hz, 1 H), 6,50 (d, J=12,8 Hz, 1 H),
7,40 - 7,47 (m, 2 H), 7,52 (s, 1 H), 7,82 - 7,88 (m, 1 H), 8,44 (br s, 1 H), 10,76
(br s, 1 H); Phuong phép B; Rt: 0,82 phit. m/z: 394 (M-H) Khdi luong chinh xac:
395,1.

Hop chét 133: N-(3,4-diflophenyl)-3,3,7-trimetyl-1,1-dioxo-2,4-dihydropyrolo-
[3,4-b][1,4,5]oxathiazepin-6-carboxamit

raBuet

_s ~ N
o=V N\ _n
o N

Hop chét 133 (111 mg) duoc didu ché twong tw nhu duge mé ta dbi véi hop
chit 83, st dung 2-amino-2-metyl-1-propanol thay vi 2-amino-1,3-propandiol va ACN
thay vi THF trong budc thi nhét. Sy déng vong thu duge sau khi gia nhigt 2 gid ¢
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nhiét d6 110°C trong DMF va hop chét 133 dugc tinh ché trén silic oxit st dung
gradien tUr heptan dén EtOAc. 'TH NMR (400 MHz, DMSO-ds) & ppm 1,29 (s, 6 H),
3,81 (s, 3 H), 4,40 (s, 2 H), 7,37 - 7,45 (m, 3 H), 7,76 - 7,88 (m, 2 H), 9,38 (s, 1 H);
Phuong phéap B; Rt: 1,01 phut. m/z: 384 (M-H) Khéi luong chinh xac: 385,1.

Hop chit 134: N-(3,4-diflophenyl)-3-etyl-3,7-dimetyl-1,1-dioxo-2,4-dihydro-
pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chét 134 (121 mg) dugce didu ché twong tu nhu dugc md ta d6i vai hop
chit 133, sit dung 2-amino-2-metylbutan-1-ol thay vi 2-amino-2-metyl-1-propanol. 'H
NMR (400 MHz, DMSO-ds) 8 ppm 0,92 (t, J=7,4 Hz, 3 H), 1,22 (s, 3 H), 1,41 - 1,50
(m, 1 H), 1,71 - 1,80 (m, 1 H), 3,81 (s, 3 H), 4,31 - 4,53 (m, 2 H), 7,37 - 7,44 (m, 3 H),
7,64 (s, 1 H), 7,81 - 7,88 (m, 1 H), 9,35 (s, 1 H); Phuong phap B; Rt: 1,07 phut. m/z:
398 (M-H)y Khéi lugng chinh xac: 399,1. Hobn hop raxemic nay dugc tach riéng thanh
céc chit ddng phan dbi anh 134a (49 mg) va 134b (52 mg) bing SFC diéu ché (Pha cb
dinh: Chiralpak Diacel AS 20 x 250 mm, Pha dong: COz, EtOH v6i 0,4% iPrNHb).
Phuong phap T; Rt : 134a: 2,75 phut, 134b: 2,92 phut.

Hop chit 135: N-(3-xyano-4-flo-phenyl)-3,3,7-trimetyl-1,1-dioxo-2,4-dihydro-
pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chit 135 (39 mg) dugc didu ché twong tu nhu duge md ta dbi vé6i hop chét
133, st dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin.. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,30 (s, 6 H), 3,82 (s, 3 H), 4,41 (s, 2 H), 7,45 (s, 1 H), 7,53
(t, J=9,1 Hz, 1 H), 7,80 (s, 1 H), 8,03 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,16 (dd, J=5,7,
2,6 Hz, 1 H), 9,46 (s, 1 H); Phuong phidp B; Rt: 0,94 phut. m/z: 391 (M-HY Khdi
lugng chinh xac: 392,1.
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Hop chit 136: 7-metyl-1,1-dioxo-N-(3,4,5-triflophenyl)spiro[4,5-dihydro-2H-

pyrolo[3,4-f]thiazepin-3,3'-oxetan]-6-carboxamit

Hop chit 136 (41 mg) duoc didu ché twong tw nhu duge md ta dbi véi hop cht
131, st dung 3,4,5-trifloanilin thay vi 3,4-difloanilin. 'H NMR (400 MHz, DMSO-db)
8 ppm 2,10 - 2,25 (m, 2 H), 2,85 - 2,97 (m, 2 H), 3,69 (s, 3 H), 4,29 (d, J=6,4 Hz, 2 H),
4,64 (d, J=6,2 Hz, 2 H), 7,47 (s, 1 H), 7,54 - 7,65 (m, 2 H), 7,84 (s, 1 H), 10,61 (s, 1
H); Phuong phap D; Rt: 1,67 phit. m/z: 414 (M-H) Khéi luong chinh xac: 415,1.

Hop chit 137: N-[3-(diflometyl)-4-flo-phenyl]-7-metyl-1,1-dioxo-spiro[4,5-
dihydro-2H—pyrolo[3,4-ﬂthiazepin-3,3'-oxetan]-6-carboxamit. -

Hop chét 137 (64 mg) dugc didu ché tuong tw nhu duge mé ta dbi voi hop chét
131, stt dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. '"H NMR (400 MHz,
DMSO-de) & ppm 2,10 - 2,33 (m, 2 H), 2,86 - 3,00 (m, 2 H), 3,70 (s, 3 H), 4,29 (d,
J=6.4 Hz, 2 H), 4,65 (d, J=6,2 Hz, 2 H), 7,23 (br t, J=54,2 Hz, 1 H), 7,37 (t, J=9,5 Hz,
1 H), 7,45 (s, 1 H), 7,77 - 7,89 (m, 2 H), 8,06 (dd, J=6,2, 2,4 Hz, 1 H), 10,51 (s, 1 H);
Phuong phap D; Rt: 1,59 phut. m/z: 428 (M-H) Khdi luong chinh xac: 429,1.

Hop chét 138: N—(3-xyano-4-ﬂ0-phenyl)-7-metyl—1,1—dioxo-spiro[4,5-dihydro-
2H-pyrolo[3,4-f]thiazepin-3,3'-oxetan]-6-carboxamit
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Hop chit 138 (23 mg) dugc didu ché twong tu nhu duge md ta ddi véi hop chét
131, str dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 2,14 - 2,27 (m, 2 H), 2,87 - 2,99 (m, 2 H), 3,70 (s, 3 H), 4,29
(d, 1=6,4 Hz, 2 H), 4,64 (d, J=6,2 Hz, 2 H), 7,46 (s, 1 H), 7,55 (t, J=9,1 Hz, 1 H),
7,84 (s, 1 H), 7,97 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,19 (dd, J=5,8, 2,8 Hz, 1 H), 10,61
(s, 1 H); Phuong phap D; Rt: 1,48 phut. m/z: 403 (M-H) Khdi lugng chinh x4c: 404,1.

Hop chit 139: N-[3-(diflometyl)-4-flo-phenyl]-7-metyl-1,1-dioxo-spiro[2H-
pyrolo[3,4-f]thiazepin-3,3'-oxetan]-6-carboxamit

Hop chét 139 (108 mg) duoc diu ché twong tw nhw duge md ta dbi véi hop
chit 132, st dung 3-(diflometyl)-4-flo-anilin thay  vi 3,4-difloanilin. 'H NMR
(400 MHz, DMSO-ds) § ppm 3,71 (s, 3 H), 4,50 (d, J=6,2 Hz, 2 H), 4,79 (d, J=6,4 Hz,
2 H), 6,27 (d, I=12,8 Hz, 1 H), 6,53 (d, J=12,8 Hz, 1 H), 7,23 (1, ]=54,2 Hz, 1 H), 7,39
(t, J=9,6 Hz, 1 H), 7,52 (s, 1 H), 7,81:- 7,86 (m, 1 H), 8,06 (dd, J=6,2, 2,4 Hz, 1 H),
8,45 (br s, 1 H), 10,78 (br s, 1 H); Phuong phép B; Rt: 0,83 phit. m/z: 426 (M-H)
Khéi Iwong chinh xéc: 427,1. |

Hop chat 140: N-(3-xyano-4-ﬂo-phenyl)-7-metyl-1,1-dioxo-spiro[2H-pyrolo-

[3,4-f]thiazepin-3,3'-oxetan]-6-carboxamit

Hop chét 140 (23 mg) duge diéu ché tuong tw nhu duge mé ta doi voi hop chét
132, st dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 3,71 (s, 3 H), 4,51 (d, J=6,4 Hz, 2 H), 4,79 (d, J=6,4 Hz, 2 H),
6,28 (d, J=12,8 Hz, 1 H), 6,54 (d, J=12,8 Hz, 1 H), 7,53 - 7,58 (m, 2 H), 7,98 (ddd,
7=9,2, 4,9, 2,6 Hz, 1 H), 8,19 (dd, J=5,8, 2,8 Hz, 1 H), 8,46 (br s, 1 H), 10,88 (brs, 1
H); Phuong phap D; Rt: 1,48 phut. m/z: 401 (M-H) Khdi luong chinh xac: 402,1.
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Hop chit 141: N-(3,4-diflophenyl)-3-[hydroxy(2-pyridyl)metyl]-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hhop chét thd 141 thu dugc trong qua trinh tong hop hop chat 129 dwgc tinh
ché trén silic oxit rira giai bing gradien DCM so véi EtOAc dé thu duoc hop chat 141a
(3 mg) dudi dang chét rin mau be. 'H NMR (400 MHz, CLOROFORM-d) § ppm 3,87
- 4,04 (m, 3 H), 4,25 (dd, J=12,8, 9,0 Hz, 1 H), 4,40 - 4,53 (m, 1 H), 4,82 - 4,97 (m, 1
H), 5,00 - 5,12 (m, 1 H), 6,96 - 7,21 (m, 3 H), 7,27 - 7,37 (m, 1 H), 7,42 - 7,49 (m, 1
H), 7,58 - 7,73 (m, 1 H), 7,76 - 7,88 (m, 1 H), 8,49 - 8,60 (m, 1 H), 8,80 (s, 1 H);
Phuong phap B; Rt: 0,91 phut. m/z: 465 (M+H)" Khéi luong chinh xac: 464,1.

Theo céch khac, hop chét ndy c6 thé dugc tdng hop nhu duge mé ta dbi véi hop
chét 129 sir dung 6-bromopyridin-2-carbaldehyt thay vi 2-pyridincarboxaldehyt. Trong
qua trinh téng hop, cac chét ddng phan khéng dbi quang dugc tach riéng trong bude
cudi cung sir dung HPLC didu ché (Pha c¢6 dinh: RP XBridge Prep C18 OBD-10pum,
30x150mm, Pha dong: dung dich NHsHCO;3 0,25% trong nudc, MeOH) tao ra hgp
chit 141a (5 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 3,87 - 4,04 (m, 3 H), 4,25
(dd, J=12,8, 9,0 Hz, 1 H), 4,40 - 4,53 (m, 1 H), 4,82 - 4,97 v(m, 1 H), 5,00 - 5,12 (m, 1
H), 6,96 - 7,21 (m, 3 H), 7,27 - 7,37 (m, 1 H), 7,42 - 7,49 (m, 1 H), 7,58 - 7,73 (m, 1
H), 7,76 - 7,88 (m, 1 H), 8,49 - 8,60 (m, 1 H), 8,80 (s, 1 H); Phuong phap D; Rt: 1,76
phut. m/z: 465 (M+H)" Khéi luong chinh xéc: 464,1 va hop chit 141b (14 mg); 'H
NMR (400 MHz, DMSO-ds) 8 ppm 3,81 (s, 3 H), 4,03 (dd, J=12,6, 9,3 Hz, 1 H), 4,13
- 421 (m, 1 H), 4,82 (dd, J=12,3, 1,1 Hz, 1 H), 4,90 (d, J=3,3 Hz, 1 H), 5,91 (br s, 1
H), 7,26 - 7,32 (m, 1 H), 7,32 - 7,49 (m, 4 H), 7,54 (d, J=7,7 Hz, 1 H), 7,77 - 7,96 (m,
2 H), 8,50 - 8,56 (m, 1 H), 9,45 (s, 1 H); Phuong phép D; Rt: 1,74 phit. m/z: 465
(M+H)* Khéi lugng chinh xédc: 464,1. Phuong phap AD; Rt : 141a: 5,75 phut va 6,63
phut, 141b: 5,13 phut va 6,00 phut.
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Hop chit 142: N-(3,4-diflophenyl)-3-(1-hydroxypropyl)-7-metyl-1,1-dioxo-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 142 (387 mg) duoc didu ché twong ty nhu duge mé ta dbi voi hop
chit 92, st dung etylmagie bromua thay vi xyclopropylmagie bromua. Hdn hop
raxemic duoc tach riéng thanh cac epime ctia né thong qua SFC diéu ché (Pha cb dinh:
Chiralpak Daicel ID 20 x 250 mm, Pha dong: CO», EtOH + 0,4 iPrNH>) d8 tao ra hop
chét 142a (141 mg); '"H NMR (400 MHz, DMSO-ds) 8 ppm 0,91 (t, J=7,4 Hz, 3 H),
1,44 (dquin, J=14,3, 7,3, 7,3, 7.3, 7,3 Hz, 1 H), 1,64 - 1,79 (m, 1 H), 3,34 - 3,44
(m, 1 H), 3,44 - 3,55 (m, 1 H), 3,82 (s, 3 H), 3,98 (dd, J=12,8, 8,8 Hz, 1 H), 4,90
(dd, I=12,5, 1,8 Hz, 1 H), 4,98 (d, J=6,2 Hz, 1 H), 7,34 - 7,44 (m, 1 H), 7,44 - 7,51
(m, 2 H), 7,60 (d, ]=9,7 Hz, 1 H), 7,87 (ddd, J=13,3, 7.5, 2,5 Hz, 1 H), 9,42 (s, 1 H);
Phwong phéap D; Rt: 1,75 phut. m/z: 414 (M-H) Khéi luong chinh xac: 415,1; MP:
218,6°C, va 142b (136 mg); 'H NMR (400 MHz, DMSO-de) 3 ppm 0,88 (t, J=7,4 Hz,
3 H), 1,29 — 1,43 (m, 1 H), 1,49 - 1,63 (m, 1 H), 3,55 - 3,64 (m, 1 H), 3,66 - 3,75 (m, 1
H), 3,82 (s, 3 H), 399(dd J=12,7, 9,1 Hz, 1 H), 4,68 — 4,75 (m, 1 H), 4,86 ( br d,
J~42Hz 1 H), 726 7,52 (m, 4 H), 7,86 (ddd, J= 13,2, 7,5, 2,4 Hz, 1 H), 9,45 (s, 1
H); Phuong phép D; Rt: 1,77 phut. m/z: 414 (M-H) Khéi luong ch1nh xac: 415,1; MP:
212,6°C. Phuorng phép U; Rt : 142a: 3,06 phut, 142b: 3,64 phut.

Hop chat 143: 7-mety1 1,1 d10xo-N-(3 4,5- trlﬂophenyl)splro[2H-pyrolo[3 4-

ﬂthiazep1n—3,3'-oxetan]-6-carboxam1t

Hop chét 143 (28 mg) dugc diu ché tuong ty nhu duge md ta doi véi hop chat
132, st dung 3,4,5-trifloanilin thay vi 3,4-difloanilin. 'TH NMR (400 MHz, DMSO-de)
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8 ppm 3,70 (s, 3 H), 4,51 (d, J=6,4 Hz, 2 H), 4,78 (d, J=6,2 Hz, 2 H), 6,28 (d, ]=12,8
Hz, 1 H), 6,50 (d, J=12,8 Hz, 1 H), 7,54 (s, 1 H), 7,56 - 7,66 (m, 2 H), 8,45 (brs, 1 H),
10,88 (br s, 1 H); Phuong phap B; Rt: 0,88 phut. m/z: 412 (M-H) Khéi luwgng chinh
xac: 413,1.

Hop chit 144: N-[3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxypropyl)-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chét 144 (420 mg) dugc didu ché tuong tw nhu duge mo ta d6i véi hop
chéit 142, str dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. Hon hop raxemic
dugc tach riéng thanh cac epime ciia nd thong qua SFC diéu ché (Pha cd dinh:
Chiralpak Daicel ID 20 x 250 mm, Pha dong: CO2, EtOH + 0,4 iPrNH‘z)'dé tao ra hop
chit 144a (176 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,92 (t; J=7,3 Hz, 3 H),
1,44 (dquin, J=14,2, 7,1, 7,1, 7,1, 7,1 Hz, 1 H), 1,64 - 1,79 (m, 1 H), 3,35 - 3,44 (m, 1
H), 3,44 - 3,56 (m, 1 H), 3,83 (s, 3 H), 3,99 (dd, J=12,7, 8,9 Hz, 1 H), 4,89 (dd, J=12.8,
1,8 Hz, 1 H), 4,98 (d, I=6,4 Hz, 1 H), 7,03 - 7,41 (m, 2 H), 7,47 (s, 1 H), 7,59 (brs, 1
H), 7,73 - 7,89 (m, 1 H), 8,04 (dd, J=6,3, 2,5 Hz, 1 H), 9,47 (s, 1 H); Phuong phap D;
Rt: 1,75 phit. m/z: 446 (M-H) Khbi lugng chinh x4c: 447,1, va 144b (156 mg); H
NMR (400 MHz, DMSO-ds) & ppm 0,88 (t, J=7,4 Hz, 3 H), 1,30 - 1,43 (m, 1 H), 1,49
- 1,63 (m, 1 H), 3,56 - 3,64 (m, 1 H), 3,66 - 3,76 (m, 1 H), 3,83 (s, 3 H), 4,00 (dd,
J=12,7, 9,1 Hz, 1 H), 4,64 - 4,77 (m, 1 H), 4,86 (d, J=5,5 Hz, 1 H), 7,02 - 7,42 (m, 3
H), 7,46 (s, 1 H), 7,76 - 7,88 (m, 1 H), 8,03 (dd, J=6,3, 2,5 Hz, 1 H), 9,49 (s, 1 H);
Phuong phap D; Rt: 1,78 phut. m/z: 446 (M-H) Khdi luong chinh xiic: 447,1; MP:
224.6 °C. Phuong phap U; Rt : 144a: 2,92 phut, 144b: 3,49 phut. ‘ |

Téng hop 2-amino-2-pyrazin-2-yl-propan-1-ol.

Binh dung tich 100 ml dugc nap axetylpyrazin (2,00 g, 16,4 mmol), NH; (33
mL, 7 M trong MeOH, 229 mmol) va amoni clorua (2,63 g, 49,1 mmol). Trimetylsilyl
xyanua (6,2 mL, 0,793 g/mL, 49 mmol) dugc bd sung va hdn hop duge khuéy & nhiét
do trong phong trong 16 gid. Hon hop duge cd trong chan khong, ‘Phaklnv can dugc hép
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thu trong DCM va chit két ttia duoc loc. Phan dich loc duge c6 trong chén khong va
phan cin dugc tinh ché bing sic ky c6t st dung gradien tir 0 dén 100% EtOAc-EtOH
(3-1) trong heptan. Céac phén doan san phim duoc co trong chin khong dé tao ra 2-

amino-2-pyrazin-2-yl-propannitril (1,9 g) duéi dang diu mau vang nhat.

2-amino-2-pyrazin-2-yl-propannitril (1,9 g, 12,8 mmol) dugc hoa tan trong axit
axetic (6,3 mL). Axit brom hydric trong axit axetic (30 mL) dugc bd sung cin than va
hén hop duge khudy & nhiét @6 80°C trong 1 gid. Hon hop duge 1am lanh va dugc rét
trong EtOAc (400 mL). Chit két tia dugc loc va duge rira bing EtOAc va ACN va
dugc lam khd trong diu kién chan khong dé tao ra 2-amino-2-pyrazin-2-yl-

propanamit trihydrobromua (5,2 g) dudi dang chét rdn mau vang.

2-amino-2-pyrazin-2-yl-propanamit trihydrobromua (5,2 g, 12,7 mmol) duoc
hoa tan trong MeOH (50 mL). H2SO4 (5 mL) duoc b sung cén than (téa nhiét) va hdn
hop dugc gia nhiét & didu kién hdi luu trong 16 gid. Hon hop dugc lam lanh va duoc
¢6 trong chan khong. Phan cin duoc hoa tan trong nude (50 mL) va duoc rira bing
EtOAc. Phan doan nudc dugc trung hoa bang Na,COs, va duge chiét bang Me-THF (2
X 50 mL). Céac 16p hitu co két hop duoc lam khd (MgS04), duge loc va dugce cd trong
chan khong. Phin can duoc tinh ché bing sic ky cot st dung gradien tir 0 dén 100%
EtOAc-EtOH(3-1) trong heptan. Cac phén doan san phélm dugc cd trong ghén khong

dé tao ra metyl 2-amino-2-pyrazih-2-yl-propanoaf (371 mg) dudi dang d4u mau vang.

Metyl 2-amino-2-pyrazin-2-yl-propanoat (371 mg, 2,05 mmol) dugc hoa tan
trong MeOH (10 mL) trong méi trudong khi Na. Natri borohydrua (155 mg, 4,10 mmol)
duoc bd sung va hdn hop duge khudy & nhiét d6 trong phong trong 16 giv. Hon hop
duoc c6 trong chan khong. Phan can duoc hoa tan trong Me-THF, duogc lam kho
(MgSO0s), duoc loc va duge co trohg chan khéng tao ra 2-amino-2-pyrazin-2-yl-

propan-1-ol (285 mg).

-170-



28388

Hop chét 145: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3-pyrazin-2-yl-2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chét 145 (221 mg) duoc didu ché twong ty nhu duge md ta ddi véi hop
chit 125, st dung 2-amino-2-pyrazin-2-yl-propan-1-ol thay vi 2-amino-2-
phenylpropan-1-ol hydroclorua. Sy déng vong thu duoc sau khi gia nhiét 3 gio va hop
chét 145 duoc két tinh tir ACN. 'H NMR (400 MHz, DMSO-ds) & ppm 1,63 (s, 3 H),
3,82 (s, 3 H), 4,98 - 5,14 (m, 2 H), 7,38 - 7,52 (m, 3 H), 7,88 (ddd, J=13,2, 7.5, 2,5 Hz,
1 H), 8,56 - 8,60 (m, 2 H), 8,68 (s, 1 H), 9,03 (d, J=1,1 Hz, 1 H), 9,43 (s, | H); Phuong
phap B; Rt: 0,96 phit. m/z: 448 (M-H) Khéi luong chfnh xac: 449,1. Hon hop
raxemic duoc tach riéng thanh cic epime ctia nd thdng qua SFC diéu ché (Pha ¢ dinh:
Chiralpak Daicel AS 20 x 250 mm, Pha déng: CO», EtOH + 0,4 iPrNH>) dé taora hop
chét 145a (89 mg); Phuong phép D; Rt: 1,83 phut. m/z: 448 (M-H)" Khéi luong chinh
x4c: 449,1, MP: 199,4°C, va 145b (156 mg); Phuong phap D; Rt: 1,83 phut. m/z: 448
(M-HY Khéi lugng chinh xac: 449,1; MP: 199,4°C. Phuong phép T; Rt : 145a: 3,51
phtt, 145b: 4,34 phut.

Hop chit 146: (3R)-N-(2-clo-4-pyridyl)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1 ,4,5]oxathiazepin—6-carboxamit ,
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Hop chit 146 (214 mg) dwoc diéu ché twong tw nhu duoc mb ta dbi voi hop
chét 93, sir dung .4-amino-2-ciolpyridin thay vi 3,4-diﬂoaﬁilin. H NMR (400 1\/11{2,
DMSO-ds) § ppm 1,07 (s, 3 H), 1,25 (s, 3 H), 3,50 - 3,61 (m, 1 H), 3,84 (s;-3 H), 3,96
(dd, J=12,5, 8,8 Hz, 1 H), 4,87 (s, 1 H), 4,98 (dd, J=12,4, 1,0 Hz, .1 H), 7,47 - 7,61
(m, 2 H), 7,69 (dd, J=5,6, 1,9 Hz, 1 H), 7,88 (d, J=1,8 Hz, 1 H), 8,27 (d, J=5,7 Hz, 1
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H), 9,69 (s, 1 H); Phuong phap D; Rt: 1,53 phuat. m/z: 413 (M-HY Khbi lugng chinh
x4ac: 414,1, MP: 246,6 °C.

Hop chit 147: (3R)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-N-(3,4,5-
triflophenyl)-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 147 (259 mg) dugc didu ché twong tw nhw duge mé ta dbi véi hop
chit 93, str dung 3,4,5-trifloanilin thay vi 3,4-difloanilin. 'H NMR (400 MHz, DMSO-
ds) & ppm 1,07 (s, 3 H), 1,25 (s, 3 H), 3,50 - 3,60 (m, 1 H), 383 (s, 3 H), 3,92 (dd,
J—124 8,9 Hz, 1 H), 4,86 (s, 1 H), 4,95 - 504(m 1 H), 7,43 - 7,59 (m 2H) 7,65 -
7 79 (m, 2 H) 9,49 (s, 1 H); Phuong phap D; Rt: 1 84 phut. m/z: 432 (M-H) Khéi
luorng chinh xéc: 433,1.

Hop chat 148: N-(3,4-diflophenyl)-4,4-diflo- 7- metyl 1,1-diox0-3,5-dihydro-
21—1-pyrolo[3 4-f]thiazepin-6-carboxamit

Axit 2-iodoxybenzoic (3,71 g, 13,3 mmol) duge bd sung vao dung dich chua
etyl  3-[3 -(benzyloxycarbonylaniino)—Z-hydroxy-propyl] -1-metyl-pyrol-2-carboxylat
(2,12 g, 5,89 mmol) trong EtOAc (50 mL) va duoc khuéy ¢ nhiét do hdi luu trong 5
gid va 30 phut. Hon hop phan 1'Ihg duoc loc trong khi vin néng. Chét két tha duoc rira
béng EtOAc (150mL). Lép hitu co duoc rira bang NaHCO3 (chita nude, bdo hoa, 200
mL), dugc 1am kho trén magie sulfat, dugc loc va duge cd. Phan cin duoc tinh ché
trén silic oxit bang cach sir dung gradien tix 0 dén 100% EtOAc trong heptan tao ra etyl
3-[3-(benzyloxycarb0nylamino)—2-oxo-propyl]-1-metyl-pyrol-2-carboxylat (1,49 ¢g)
dué6i dang dau trong subt. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,24 (t, J=7,0 Hz, 3
H), 3,76 - 3,93 (m, 7 H), 4,16 (q, J=7,2 Hz, 2 H), 5,03 (s, 2 H), 6,00 (d, J=2,4 Hz, 1 H),
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7,01 (d, J=2,4 Hz, 1 H), 7,27 - 7,50 (m, 6 H); Phuong phap D; Rt: 1,90 phut. m/z: 357
(M-H) Khéi lwong chinh xéc: 358,2.

Dietylamino luu huynh triflorua (3,35 g, 20,8 mmol) duge bd sung vao dung
dich chia etyl 3-[3—(benzyloxycarbonylaminoi)-2-oxo-propyl]-1-fnetyl-iayrol-2-
carboxylat (1,49 g, 4,16 mmol) trong DCM (100 mL) va duoc khudy qua dém & nhiét
d6 trong phong. Hon hgp phan tng duge lam ding béng cach rét trong NaHCOs (chira
nudc, bdo hoa, 300 mL). Lép hitu co duge 1am khé trén natri sulfat, dugc loc va dugc
¢6. Phin cin dugc tinh ché trén silic oxit bing céch st dung gradien tir 0 dén 100%
EtOAc trong heptan tao ra etyl 3-[3-(benzyloxycarbonylamino)-2,2-diflo-propyl]-1-
metyl-pyrol-2-carboxylat (371 mg) duédi dang diu trong sudt. '"H NMR (400 MHz,
DMSO-ds) & ppm 1,27 (t, J=7,0 Hz, 3 H), 3,32 - 3,49 (m, 4 H), 3,80 (s, 3 H), 4,20 (q,
J=7,0 Hz, 2 H), 5,04 (s, 2 H), 6,08 (d, J=2,2 Hz, 1 H), 7,01 (d, J=2,6 Hz, 1 H), 7,27 -
7,40 (m, 5 H), 7,68 (br t, J=6,2 Hz, 1 H); Phuong phap D; Rt: 2,07 phut. m/z: 379 (M-
H)" Khdi lugng chinh xac: 380,2.

Axit closulfonic (7,8 g, 67 mmol) dugc bd sung vao dung dich chua etyl 3-[3-
(benzyloxycarbonylamino)-2,2- dlﬂO propyl]-1 metyl pyrol-2-carboxylat (365 mg,
0,96 mmol) trong DCM (50 mL) va hén hop phén tmg dugc khuay trong 20 phut. Hon
hop phan tmg dugc rét trong nude (300mL) va 16p hitu co duge rira béﬁg NaHCOs3
(chira nuéc, bdo hoa, 250 mL), dugc lam khd trén magie sulfat, duoc loc va dugce co.
Phén cin dugc tinh ché trén silic oxit bang cach st dung gradien tir 0 dén 100%
FtOAc trong heptan tao ra etyl 4,4-diflo-7-metyl-1, 1-dioxo-3b 5-dihydro-2H-
pyrolo[3,4- f]thlazepln-6 carboxylat (17 mg) dudi dang tinh thé mau trang 'H NMR
(400 MHz, DMSO-de) 8 ppm 1,31 (t, J=7,2 Hz, 3 H), 3,66 (td J=11,6, 7,2 Hz, 2H)
3,76 - 3,89 (m, 5 H), 4,30 (q, J=7,1 Hz, 2 H), 7,65 (s, 1 H), 8,18 (t, J=6,8 Hz, 1 H);
Phuong phép D; Rt: 1,65 phut. m/z: 307 (M-H) Khéi luong chinh xac: 308,1.

Lithi bis(trimetylsilyl)amit (0,33 mL, 1 M trong THF, 0,33 mmol) duoc bb
sung vao dung dich chira etyl 4,4-diflo-7-metyl-1,1-dioxo-3,5-dihydro-2H-pyrolo[3,4-
f]thiazepin-6-carboxylat (17 mg, 0,055 mmol) va 3,4-diﬂoanilin (22 mg, 0,17 mmol)
trong THF (3 mL) va dugc khudy trong 30 phit. Hon hop phan umg duge lam dimg
bing dung dich NH4CI (chita nuc, bdo hoa, 10mL) va dugc chiét bing EtOAc

(SOmL). Lép hitu co duge 1am kho trén magie sulfat, duoc loc va dugc cd. Phan cin
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duoc tinh ché trén silic oxit bing cach st dung gradien tir 0 dén 100% EtOAc trong
heptan tao ra hgp chat 148 (9,8 mg). 'H NMR (400 MHz, DMSO-ds) 8 ppm 3,39 -
3,50 (m, 2 H), 3,61 - 3,70 (m, 2 H), 3,72 (s, 3 H), 7,39 - 7,49 (m, 2 H), 7,55 (s, 1 H),
7,81 - 7,88 (m, 1 H), 8,14 (t, J=6,9 Hz, 1 H), 10,62 (s, 1 H); Phuong phép D; Rt: 1,72
phit. m/z: 390 (M-H) Khi lugng chinh x4c: 391,1.

Hop chit 149:  3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-N-(3 ,4,5-
triflophenyl)-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit '

Hop chit 149 (140 mg) dwoc diu ché twong tw nhu duge md ta dbi voi hop
chét 113, str dung 3,4,5-trifloanilin thay vi 3,4faiﬂoani1in. Hén hop raxemic dugce tich
riéng thanh céc chét ddng phan déi anh cta n6 théng qua SFC diéu ché (Pha c6 dinh:
Chiralpak Daicel AD 20 x 250 mm, Pha dong: .C‘Oz, EtOH + 0,4 iPrNH>) d8 tao ra hop
chit 149a (66 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,03 (s, 3 H), 1,17 (s, 3 H),
1,33 (br q, J=11,5 Hz, 1 H), 2,17 (br dd, J=14,0, 6,9 Hz, 1 H), 2,67 - 2,78 (m, 1 H),
2,98 - 3,08 (m, 1 H), 3,21 - 3,29 (m, 1 H), 3,69 (s, 3 H), 4,39 (, 1 H), 6,85 (d, I=10,8
Hz, 1 H), 7,45 (s, 1 H), 7,56 - 7,64 (m, 2 H), 10,59 (s, 1 H); Phuong phép D; Rt: 1,70
phut. m/z: 430 (M-H) Khéi luong chinh xdc: 431,1, va 149b (63 mg); 'H NMR
(400 MHz, DMSO-ds) & ppm 1,03 (s, 3 H), 1,17 (s, 3 H), 1,27 - 1,38 (m, 1 H), 2,17 (br
dd, J=14,0, 6,9 Hz, 1 H), 2,67 - 2,78 (m, 1 H), 2,98 - 3,08 (m, 1 H), 3,23 - 3,30 (m, 1
H), 3,69 (s, 3 H), 4,39 (s, 1 H), 6,85 (d, J=10,6 Hz, 1 H), 7,45 (s, 1 H), 7,56 - 7,64 (m,
2 H), 10,59 (s, 1 H); Phuong phép D; Rt: 1,70 phit. m/z: 430 (M-H) Khéi luwong chinh
xac: 431,1. Phuong phéap R; Rt : 149a: 2,83 phl'lt, 149b: 3,64 phut.
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Hop chét 150: N-[3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxy-1-metyl-etyl)-7-
metyl-1,1-dioxo0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 150 (45 mg) dugc diéu ché tuong ty nhu duge md ta ddi voi hop chét
113, sir dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. Hon hop raxemic dugc

'+ tach riéng thanh cac chit ddng phan dbi anh ctia né théng qua SFC diéu ché (Pha ¢

dinh: Chiralpak Daicel AD 20 x 250 mm, Pha dong: CO2, EtOH + 0,4 iPrNH>) dé tao
* ra hop chit 150a (23 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 1,03 (s, 3 H), 1,17
(s, 3 H), 1,34 (q, J=11,6 Hz, 1 H), 2,17 (br dd, J=14,1, 6,8 Hz, 1 H), 2,66 - 2,79 (m, 1
H), 3,06 (br dd, J=14,4, 6,5 Hz, 1 H), 3,21 - 3,30 (m, 1 H), 3,69 (s, 3 H), 4,39 (s, 1 H),
6,83 (d, J=10,8 Hz, 1 H), 7,22 (t, J=54,2 Hz, 1 H), 7,37 (t, J=9,6 Hz, 1 H), 7,43 (s, 1
H), 7,78 - 7,84 (m, 1 H), 8,06 (dd, J=6,3, 2,3 Hz, 1 H), 10,49 (s, 1 H); Phuong phap D;
Rt: 1,61 phat. m/z: 444 (M-H) Khi lugng chinh xéc: 445,1, va 150b (22 mg); 'H
NMR (400 MHz, DMSO-ds) & ppm 1,03 (s, 3 H), 1,17 (s, 3 H), 1,34 (br q, J=12,0 Hz,
1 H), 2,17 (br dd, J=13,9, 6,8 Hz, 1 H), 2,68 - 2,79 (m, 1 H), 3,01 - 3,11 (m, 1 H), 3,19
-3,30 (m, 1 H), 3,69 (s, 3 H), 4,39 (s, 1 H), 6,83 (br d, J=10,6 Hz, 1 H), 7,22 (t, ]=54,2
Hz, 1 H), 7,37 (t, 1=9,6 Hz, 1 H), 7,43 (s, 1 H), 7,78 - 7,84 (m, 1 H), 8,06 (dd, J=6,2,
2,4 Hz, 1 H), 10,49 (s, 1 H); Phuong phép D; Rt: 1,61 phit. m/z: 444 (M-H) Khéi
lugng chinh xac: 445,1. Phucmg phap R; Rt : 150a: 2,92 phut, 150b: 3,74 phat.

Hop chét 151: (3R)—N-[2 (dlﬂometyl) -4-pyridyl]-3-(1-hydroxy- l-metvl etyl)- 7—
metyl-1,1-dioxo-3 ,4-d1hydro-2H-pyrolo [3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chit 151 (359 mg) dugc diéu ché tuong ty nhu dwoc mé ti dbi véi hop
chit 93, st dung 2-(diflometyl)pyridin-4-amin thay vi 3,4-difloanilin. 'H NMR
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(400 MHz, DMSO-ds) & ppm 1,06 (s, 3 H), 1,25 (s, 3 H), 3,49 - 3,61 (m, 1 H), 3,85 (s,
3 H), 3,97 (dd, J=12,5, 8,9 Hz, 1 H), 4,88 (s, 1 H), 4,97 (dd, J=12,9, 0,5 Hz, 1 H), 6,91
(t,J=55,0 Hz, 1 H), 7,48 - 7,61 (m, 2 H), 7,77 - 7,85 (m, 1 H), 8,09 (d, J=2,1 Hz, 1 H),
8,53 (d, J=5,6 Hz, 1 H), 9,75 (s, 1 H); Phuong phép B; Rt: 0,73 pht. m/z: 429 (M-H)
Khéi lugng chinh xac: 430,1.

Hop ‘chét 152:  (3S)-N-(3,4-diflophenyl)-3,7,8-trimetyl-1,1-diox0-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Metyl  (3S)-3,7-dimetyl-1,1-diox0-2,3,4,5 -tetrahydropyrolo[3,4-f]thiazepin-6-
carboxylat (200 mg, 0,73 mmol) dugc hoa tan trong axit axetic (5 mL) va brom (0,057
mlL, 3,10 g/mL, 1,10 mmol) duoc bd sung. Dung dich nay sau d6 dugc hdi luu trong 4
gio' va dugc khudy & nhiét @6 trong phong 16 gio. Dung dich sau d6 dugc lam lanh
xubng nhiét d6 0°C, dugc lam dimg bing NaHCOs3 va dugc chiét bang EtOAc. Céc
chét hitu co két hop duge lam kho béng Na2S04, duge loc va duge cd trong chin
khong. Phin tho sau d6 dugce tinh ché trén silic oxit sir dung heptan/EtOAc tir 100/0
dén  50/50 @ tao ra metyl (3S)-8-bromo-3,7-dimetyl-1,1-dioxo0-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxylat (202 mg).

Metyl (3S)-8-bromo-3,7-dimetyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-
f]thiazepin-6-carboxylat (202 mg, 0,58 mmol) va 3,4-difloanilin (0,069 mL, 1,29
g/mL, 0,69 mmol) dugc hoa tan trong THF (5 mL) va LiHMDS (1,7 mL, 1 M,
1,7 mmol) dugc bd sung. Sau 2 gid, dung dich dugc lam dung bang NH4ClI (chira
nude, bdo hoa) va dugc khudy trong 5 phuat. Dung dich sau d6 dugc pha loéng bang
EtOAc, duoc chiét va cac chét hitu co két hop duogc lam kho bang MgS04, dugce loc va
duoc 6 trong chan khong. Phin thd sau d(’)l dugc tinh ché trén silic oxit st dung
heptan/EtOAc 100/0 dén 0/100 dé tao ra (3S)-8-bromo-N-(3,4-diflophenyl)-3,7-
dimetyl-l,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-f_|thiazepin—6-carboxamit (228 mg).
Phuong phap B; Rt: 0,97 phut. m/z: 446 (M-H)® Khéi lugng chinh xéc: 447,0. |
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(3S)-8-bromo-N-(3,4-diflophenyl)-3 ,7-dimety1— 1,1-dioxo-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit (54 mg, 0,12 mmol) dugc hoa tan trong
DMF (2 mL). Tetrametyl thiéc (0,025 mL, 0,18 mmol) dugc bd sung va dung dich
duoc suc nito trong 5 phut truée khi tetrakis(triphenylphosphin)paladi(0) dugc bb
sung. Sau d6, lo dugc gia nhiét bing cach chiéu xa vi séng & nhiét do 140°C trong 30
phut. Dung dich sau d6 dugc loc trén dicalit va duch rira béng EtOAc. Phin dich loc
duogc cd trong chﬁn khong va dugce tinh ché trén silic oxit st dlmg heptan/EtOAc 100/0
dén 80/20 va duoc nghién thanh bt tiép véi dietylete dé tao ra hop chat 152 (37 mg)
dudi dang chét rén mau tring. "H NMR (400 MHz, DMSO-ds) § ppm 1,12 (d, J=6,8
Hz, 3 H) 1,15 - 1,39 (m, 1 H) 1,83 (br dd, J=14,0, 7,2 Hz, 1 H) 2,39 - 2,45 (m, 1 H)
2,42 (s, 2 H) 2,73 - 2,84 (m, 1 H) 2,88 - 2,98 (m, 1 H) 3,53 (s, 3 H) 3,56 - 3,65 (m, 1
H) 7,07 (d, J=9,5 Hz, 1 H) 7,35 - 7,46 (m, 2 H) 7,79 - 7,91 (m, 1 H) 10,46 (s, 1 H);
Phuong phap B; Rt: 0,93 phut. m/z: 382 (M-H) Khéi hxorng chmh xac: 383,1.

Hop chét 153: N-(3,4- dlﬂophenyl) 3 7- dlmetyl 1 1 leXO 3-pyr1m1dm— -yl -2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6- carboxamlt

—
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Hop chit 153 (205 mg) duoc diéu ché twong tw nhu duge mo ta d6i voi hop
chit 125, st dung 2-amino-2-pyrimidin-2-yl-propan-1-ol thay vi 2-amino-2-
phenylpropan-1-ol hydroclorua. 2-amino-2-pyrimidin-2-yl-propan-1-ol dugc tbng hop
nhe dwoc md ta dbi voi 2-amino-2-pyrazin-2-yl-propan-1-ol st dung  2-
axetylpyrimidin thay vi axetylpyrazin. Su déng vong thu duoc sau khi gia nhiét 3 gio
va hop chét 153 dugce két tinh tir ACN. 'H NMR (400 MHz, DMSO-de) 8 ppm 1,63 (s,
3 H), 3,80 (s, 3 H), 5,07 - 5,20 (m, 2 H), 7,36 - 7,43 (m, 2 H), 7,43 - 7,48 (m, 2 H),
7,80 - 7,87 (m, 1 H), 8,30 - 8,36 (m, 1 H), 8,86 (d, J=4,9 Hz, 2 H), 9,38 (s, 1 H);
Phuong phép B; Rt: 1,01 phat. m/z: 448 (M-H) Khdi lwong chinh xéc: 449,1. Hon hop
raxemic dugc tach riéng thanh céc chit ddng phan dbi anh cta né thong qua SFC didu
ché (Pha cé dinh: Chiralpak Daicel AD 20 x 250 mm, Pha dong: CO2, EtOH + 0,4
iPrNH,) dé tao ra hop chat 153a (75 mg); Phuong phap D; Rt: 1,93 phut. m/z: 448 (M-
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H) Khéi lugng chinh xac: 449,1, MP: 228,3°C, va 153b (73 mg); Phuong phép D; Rt:
1,94 phut. m/z: 448 (M-H) Khéi lugng chinh x4c: 449,1; MP: 228,6°C. Phuong phap
R; Rt : 153a: 4,67 phut, 153b: 5,97 phut.

Tong hop (2R)-2-amino-2-metyl- 3-phenyl-propan- ol

Dung dich chta Z-L-alanin (5 g, 22, 4 mmol) va benzaldehyt dlmetyl axetal
(5,11 g, 33,6 mmol) trong dietylete (50 mL) dugc lam lanh xubng -78?C. Bo triflorua
eteat (23,5 mL, 1,15 g/mL, 190 mmol) dugc bd sung, gitt nhiét do dlIO’l —70.°C. Sau khi
bd sung, hdn hgp phan &ng duge dé 4m dén -15°C va tiép tuc khudy qua tudn & nhiét
d6 nay. Hon horp phan tng dugc lam dung trong NaHCO3 da dugc lam lanh (béo hoa,
chira nuéce, 100 mL) va duoc khudy trong 30 phut. Lép hitu co duge loai bo va duge
lam bay hoi dudi ap sudt giam. Phan cin dugc tinh ché trén silic oxit bang cach sir
dung heptan so v6i heptan:EtOAc 1:1 tao ra benzyl (2S,4S)-4-metyl-5-ox0-2-phenyl-
oxazolidin-3-carboxylat (6,2 g) dudi dang diu, diu nay duoc héa rin khi dé yeén.
'H NMR (400 MHz, DMSO-ds) 6 ppm 1,52 (d, J=7,0 Hz, 3 H), 4,56 (q, J=6,9 Hz, 1
H), 5,10 (br s, 2 H), 6,58 (s, 1 H), 7,31 (br s, 4 H), 7,40 - 7,50 (m, 6 H).

Dung dich chira benzyl (2S,4S)-4-metyl-5-0x0-2-phenyl-oxazolidin-3-
carboxylat (1,5 g, 4,82 mmol) va benzyl bromua (572 pL, 1,44 g/mL, 4,82 mmol)
dugc bb sung timg giot vao dung dich chtra lithi bis(trimetylsilyl)amit (5 78 mL, 1 M
trong THF, 5,78 mmol) trong THF (5 mL) va duoc khudy trong 1 gio. H6n hop phén
tmg duoc lam dimg bing NH4CI (bdo hoa, chita nuéc, 10 mL) v 16p hitu co dugc loai
bd. Lép chira nude duge chiét bing DCM (2 X 5 mL) va céc 16p hitu co két hop dugc
lam bay hoi dén khd va phdn cin dugc tinh ché trén silic oxit bing cach st dung
gradien heptan so v6i EtOAc tao ra benzyl (2S,4R)-4-benzyl-4-metyl-5-0x0-2- phenyl-
oxazolidin-3-carboxylat (1, 01 g). Phuong phap D; Rt: 2 38 phut. m/z: 402 (M+H)
Kh01 lugng chinh xé4c: 401,1.

LiOH (121 mg, 5,03 mmol) da hoa tan trong nuéc (1 mL) dugc bb sung vao
dung dich chira benzyl (2S,4R)-4-benzyl-4-metyl-5-oxo0-2-phenyl-oxazolidin-3-
carboxylat (1,01 g, 2,52 mmol) trong MeOH (10 mL). Hon hop phan tng duge Kkhudy
trong 2 gio. HCI (chtra nudce, 1M, 5 mL) dugce bd sung va cic chit d& bay hoi dugc
loai bo dudi ap sudt gidm. Phan can dugc tinh ché trén silic oxit bang cach sit dung

gradien heptan so v6i EtOAc tao ra metyl (2R)-2-(benzyloxycarbonylamino)-2-metyl-
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3-phenyl-propanoat (691 mg). Phuong phép B; Rt: 1,13 phut. m/z: 328 (M+H)" Khéi
luong chinh xéc: 327,2.

Metyl (2R)-2-(benzyloxycarbonylamino)-2-metyl-3-phenyl-propanoat (560 mg,
1,71 mmol) duoc hoa tan trong THF (10 mL). Lithi nhém hydrua (5,13 mL, 1 M trong
THF, 5,13 mmol) dugc bd sung va hdn hgp phéan ung dugc khudy trong 2 gio. THF
(100 mL) dugce bd sung va sau d6 kali natri tartrat tetrahydrat (2,17 g, 7,7 mmol) da
" hoa tan trong nudc (3 mL) dugc bb sung va hdn hop phan ung dugc khudy trong 15
phut. NaxSO4 dugce bd sung va hdn hop phan tmg dugc khudy trong 15 phut. -Chéf két
tua duoc loai bd béng cach loc va phﬁn dich loc dugc lam bay hoi dén khé. Phén cin
duoc tinh ché trén silic oxit bang cich sit dung gradien heptan so véi EtOAc tao ra

benzyl N-[(1R)-1-benzyl-2-hydroxy-1-metyl-etyl[carbamat (186 mg).

Benzyl N-[(1R)-1-benzyl-2-hydroxy-1-metyl-etyl]carbamat (186 mg, 0,62
mmol) va Pd/C (10%) (33 mg, 0,031 mmol) dugc phén phdi trong MeOH (40 mL) va
duoc dit trong mdi trudng khi hydro qua dém. Hon hop phan tmg duoc loc va dugc
lam bay hoi dén khd tao ra (2R)-2-amino-2-metyl-3-phenyl-propan-1-ol ma dugce su

dung nhu véy.

Hop chit 154: (3R)-3-benzyl-N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chét 154 (111 mg) duge didu ché twong ty nhu duge mé ta déi véi hop
chit 133, st dung (2R)-2-amino-2-metyl-3-phenyl-propan-1-ol thay vi 2-amino-2-
metyl-1-propanol. 'H NMR (400 MHz, DMSO?dsj 8 ppm 1,15 (s, 3 H), 2,80 (d,
J=i3,0 Hz, 1 H), 3,00 (d, 7=13,0 Hz, 1 H), 3,82 (s, 3 H), 4,40 (d, J=13,2 Hz, 1 H), 4,57
(d, J=13,0 Hz, 1 H), 7,24 - 7,38 (m, 5 H), 7,38 - 7,46 (m, 2 H), 7,47 (s, 1 H), 7,57' -
7,80 (m, 1 H), 7,81 - 7,90 (m, 1 H), 9,40 (s, 1 H); Phuong phép B; Rt: 1,19 phut. m/z:
460 (M-H)  Khéi lugng chinh xéc: 461,1.
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Hop chit 155: (3S)-3-benzyl-N-(3,4-diflophenyl)-3,7-dimetyl-1,1 ~dioxo-2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 155 (92 mg) duoc didu ché twong tu nhu duge md ta ddi véi hop chét
133, st dung (2S)-2-amino-2-metyl-3-phenyl-propan-1-ol thay vi 2-amino-2-metyl-1-
propanol. (28)-2-amino-2-metyl-3-phenyl-propan-1-ol dugc tbng hop nhu duge md ta
d6i véi (28)-2-amino-2-metyl-3-phenyl-propan-1-ol sit dung Z-D-alanin thay vi Z-L-
alanin. 'H NMR (400 MHz, DMSO-ds) & ppm 1,15 (s, 3 H), 2,80 (d, J=13,0 Hz, 1 H),
3,00 (d, J=13,2 Hz, 1 H), 3,82 (s, 3 H) 4,40 (d, J=13,2 Hz, 1 H), 4,57 (d, J=13,2 Hz,
1 H), 7,25 - 7,36 (m, 5 H), 7,40 - 7,46 (m, 2 H), 7,47 (s, 1 H), 7,71 - 7,89 (m, 2H)
9,40 (s, 1 H): Phuong phap B; Rt: 1,19 phdt. m/z: 460 (M-H) Khéi lwong chinh xac:
461,1.

Hop chit 156: (3S)-3-benzyl—N—(3—xyano-4—ﬂo-phenyl)-3,7-dimetyl-1,l-dioxo—
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 156 (41 mg) dugc didu ché tuong ty nhw duge md ta dbi v6i hop chit
155, stt dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,16 (s, 3 H), 2,79 (d, J=13,2 Hz, 1 H), 3,01 (d, J=13,2 Hz, 1 H),
3,83 (s, 3 H), 4,40 (d, J=13,2 Hz, 1 H), 4,59 (d, J=13,0 Hz, 1 H), 7,24 - 7,36'(m, 5 H),
7,49 (s, 1 H), 7,55 (t, I=9,1 Hz, 1 H), 7,75 (s, 1 H), 8,02'(ddd, J=9,2,4,8,2,9 Hz, 1 H),
8,18 (dd, J=5,7, 2,6 Hz, 1 H), 9,49 (s, 1 H); Phuong phap B; Rt: 1,13 phat. m/z: 467
(M-H) Khéi lugng chinh x4c: 468,1.

Téng hop (S)-2-(1-metylalyl)isoindolin-1,3-dion.
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DIBAL (11 mL, 1 M trong heptan, 11 mmol) dugc bd sung timg giot vao dung
dich khan chira metyl (28)-2-(benzyloxycarbonylamino)propanoat (2,50 g, 10,5 mmol)
trong THF (50 mL) & nhiét d§ -78°C. Sau khi bé sung, duﬁg dich dugc lam dung cin
than bﬁng NaF (chita nudce, bdo hoa) ¢ nhiét 46 -78°C. HSn hop thu dugc dugce khqu
trohg khi dé 4m dén nhiét do trong phong. B& sung thém nuéré nita .‘V%‘l hdn hép phan
tmg dugc chiét bing EtOAc (3 X 25 mL). Céc chit chiét két hop duqciam bay hoi dén
kho va phan cin dugc tinh ché trén silic oxit bang cach st dung gradien heptan so véi

EtOAc tao ra benzyl N-[(1S)-1-metyl-2-oxo-etyl]carbamat (1,13 g) dudi dang dau.

Metyltriphenylphosphoni bromua (3,11 g, 8,69 mmol) dugc tao huyén phu
trong toluen (50 mL) va duoc lam lanh xudng nhiét dd 0°C. Lithi bis(trimetylsilyl)amit
(8,2 mL, 1 M trong toluen, 8,2 mmol) dugc bd sung. Phan tng dugc khqu O nhiét 3o
0°C trong 30 phut, sau d6 dugc lam lanh xuéng nhiét @6 -78°C va dung dich chirta
benzyl N-[(18)-1-metyl-2-oxo-etyl]carbamat (1,13 g, 5,43 mmol) trong toluen (5 mL)
duoc bd sung. Dung dich dugc dé Am dén nhiét dé trong phong, dugc khuéy trong 30
phut, sau d6 dugc lam dung bing NH4Cl bdo hoa (chira nude, bdo hoa) (20 mL). Cac
16p duoc phan tach va 16p chira nude dugce rira bang EtOAc (10 mL). Céc 16p hfru co
két horp duge lam bay hoi dén kho va phan cin duoc tinh ché trén silic oxit bang cach
st dung gradien heptan so voi EtOAc tao ra benzyl N-[(1S)- l-metylalyl]carbamat (230

mg) dudi dang dau, dau nay dugc hoa ran khi dé yén.

Benzyl N-[(1S)-1-metylalyl]carbamat (100 mg, 0,49 mmol) duogc hoa tan trong
HCI (37% trong H20, 3 mL) va dugc gia nhiét trong 30 phut & nhiét d6 100°C. Cac
chét dé bay hoi duqc loai bd dudi 4p sudt giam va phan cin dugc héé tan trong THF (5
mL). Bazo Hunig (0,84 mL, 0,75 g/mL, 4,9 mmol) va 1,3-isébenzofurandion (79 mg,
0,54 mmol) duoc bd sung va hdn hop phéan tng dugc khudy qua tudn. Bazo Hunig
(0,84 mL, 0,75 g/mL, 4,9 mmol) duoc bd sung va hdn hop phén ing dugc gia nhiét ¢
nhlet do 50°C trong 2 glor (S)-2- (l-metylalyl)lsomdohn-l 3 dion tao thanh trong hon
hop phan tng nay duoc thdy 1a gidng hét véi (*S)-2- (l-metylalyl)lsomdohn-l 3-dion
da duwoc md ta trong quy trinh tbng hop hop chét 29. Phuong phap Q; Rt: (*R)-2-(1-
metylalyl)isoindolin-1,3-dion : 1,65 phut, (*S)-2-(1 -metylalyl)isoindolih~1,3-dion va
(S)-2-(1-metylalyl)isoindolin-1,3-dion: 1,89 phut.
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Hop chdt 157: (3S)-N-(3-xyano-2,4-diflo-phenyl)-3,7-dimetyl-1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Bb sung TEA (12,7 mL, 0,73 g/mL, 91,7 mmol) vao metyl 3-bromo-1-metyl-
pyrol-2-carboxylat (10,0 g, 45,9 mmol) va 2-[(1S)-1-metylalyl}isoindolin-1,3-dion
(10,2 g, 50,5 mmol) trong DMF (50 mL) va hdn hop dﬁqc khudy va dugc suc nito
trong 5 phut. Sau d9, bis(tri-tert-butylphosphin)paladi(0) (1,17 g, 2,29 mmol) dugc bb
sung va hon hop duoc khudy va dugc gia nhiét trong bé dau & nhiét d6 110°C trong 90
phut. Hon hgp thu duge duge loc trén dém dicalit, dugce rira béng EtOAc (300 mL) va
dugc cb trong chén khong. Phin thd duogc tinh ché trén silic oxit (rira giai gradien:
EtOAc:heptan 0:100 dén 100:0). Cac phén doan’mc’)ng fnﬁén ducjé: 56 duéi ap suét
giam tao ra metyl 3-[(E,3S)-3-(1,3-dioxoisoindolin-2-yl)but-1-enyl]-1-metyl-pyrol-2-

carboxylat (15,1 g) dudi dang diu mau vang.

Binh hydro héa dugc suc ria bang nito va sau d6 duge nap Pd/C (10%) (2,37 g,
2,22 mmol). Bb sung trong didu kién nito metyl 3-[(E,3S)-3-(1,3-dioxoisoindolin-2-
yl)but-1-enyl]-1-metyl-pyrol-2- carboxylat (15,4 g, 44,5 mmol) trong THF (200 mL)
vao binh nay. Huyen phu thu duge sau d6 duoc khudy trong méi truorng khi hy dro &
nhiét do trong phong trong 2 g1or Sau d6 hén hgp duge loc trén dém dicalit trong dong
khi nito khong ddi va dém ndy dugce ria bang THF (250 mL). Phén dich loc duge cd
trong chéan khong dé tao ra metyl 3-[(38)-3-(1,_3-d10x01soxndql1n— _—yl)buty_l]-l-metyl-
pyrol-2-carboxylat (15,0 g). | | o |

Metyl 3-[(3S)-3-(1,3-dioxoisoindolin-2-yl)butyl]-1-metyl-pyrol-2-carboxylat
(15,0 g, 44,1 mmol) dugc hoa tan trong n-butanol (150 mL). Etylendiamin (118 mL)
duoc bd sung va duge khudy & nhiét do trong phong trong 5 phut va sau d6 dugc gia
nhiét & nhiét d6 90°C trong 3 gio. Hén hop duoc 1am lanh va dugc c6 trong chén
khong. Phéan cin duoc tinh ché bang séc ky cot trén silic oxit sir dung gradien tir 0 dén
10% MeOH/NH; trong DCM. Céc phan doan san phém duoc cd trong chan khéng dé
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tao ra metyl 3-[(3S)-3-aminobutyl]-1-metyl-pyrol-2-carboxylat (9,1 g) dudi dang dau.
Phuong phép B; Rt: 0,52 phit. m/z : 211 (M+H)" Khéi luong chinh x4c: 210,1.

Axit closulfonic (55 mL, 1,75 g/mL, 832 mmol) dugc .khuéy va dugc lam lanh
trong bé nudc dé-axeton. Duy tri dong nito nhe. B6 sung timg giot metyl 3-[(3S)-3-
ammobutyl] 1-metyl-pyrol-2-carboxylat (3,50 g, 16,6 mmol) trong DCM (65 mL) vao
dung dich nay. Sau khi bb sung, hdn hop thu dugc duge bd sung tung giot vao dung
dich di duoc lam lanh bang nude da va dang khudy chira Na>COs (176 g) trong nude
lanh d4 (1 L). Sau khi bd sung, cac 16p dugc phén tach va 16p nude dugc chiét bing
DCM (2 X 500 mL). Céc chét chiét két hop dugc lam khd trén Nax804, duoc loc va
dugc cd trong chan khong. Phin tho dugc tinh ché trén silica gel st dung rura giai
gradien (heptan/iPrOH 100:0 dén 20:80) tao ra metyl (3S)-3,7-dimetyl-1,1-dioxo-
2.3,4,5-tetrahydropyrolo[3,4-flthiazepin-6-carboxylat (1,95 g) dudi dang dau trong
subt. Phuong phap B; Rt: 0,73 phut. m/z : 271 (M-Hy Khéi luong chinh xc: 272,1.

Metyl  (3S)-3,7-dimetyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-6-
carboxylat (200 mg, 0,73 mmol) va 3-amino-2,6-diflo-benzonitril (0,16 g, 0,88 mmol)
trong THF khé (5 mL) duoc xtr ly béng lithi bis(trimetylsilyl)amit (2,2 mL 1 M trong
THF, 2,2 mmol) va hdn hop dugc khuay qua dém & nhiét do trong phong. Hon horp thu
duoc duge lam dimg bang NH4Cl (chita nudce, bio hoa, 5 mL). Sau do, 5 mL nuéc
mu01 duoc bd sung va céc 16p duge phén tach. Lép nudce duge chiét str dung EtOAc (2
X 30 mL). Cc chét chiét két hop dugc c6 trong chan khong va phan thd thu duge
duoc tinh ché bing cach st dung séc ky cot silica gel (rira giai gradien: EtOAc:heptan
0:100 dn 100:0). Cac phan doan mong niuén duogc c6 trong chan khong va phén cin
thu dugc dugc tlnh ché thong qua HPLC didu che (Pha cb dinh: RP XBrldge Prep C18
OBD-10pm, 30x150mm, Pha dong: dung dich NH4HC03 0,25% trong nudc, A(‘N)

Cac phan doan mong mudn duoc cd dudi ap sudt gidm,-dugc dong‘bay hoi véi
metanol (2 X 25 mL) va dugc lam kho trong 16 chin khong & nhiét do 55°C trong 18
gio tao ra hop chit 157 (7,6 mg). '"H NMR (400 MHz, DMSO-ds) & ppm 1,14 (d,
J=6,82 Hz, 3 H) 1,31 - 1,45 (m, 1 H) 1,81 - 1,91 (m, 1 H) 2,77 - 2,89 (m, 1 H) 3,07 -
3,18 (m, 1 H) 3,58.- 3,67 (m, 1 H) 3,70 (s, 3 H) 7,03 (d, J/=9,68 Hz, 1 H) 7,40 - 7,51
(m, 2 H) 8,06 (td, J=8,97, 6,05 Hz, 1 H) 10,31 (s, 1 H); Phuong phap B; Rt: 0,85 phut.
m/z : 393 (M-H) Khdi lugng chinh xac: 394,1, MP: 247,5°C.
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Metyl  (3S)-3,7-dimetyl-1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-
carboxylat (140 mg, 0,51 mmol) va 5-amino-2-flobenzonitril (77 mg, 0,57 mmol)
trong THF (8 mL) dugc xir ly bang LiHMDS (1 mL, 1 M trong THF, 1 mmol) va hén
hop duge khudy trong 2 gi® & nhiét d trong phong. Hdn hgp thu duge duge lam ding
bang NH4Cl (chtta nuéce, bdo hoa, 5 mL). Sau do, nude mudi (5 mL) dugc bd sung va
céc 16p duge phan tach. Lop nude duge chiét bang BtOAc (2 X 10 mL). Céc chét chiét
két hcjrp dugc ¢ trong chan khong va phin tho thu duge duge tinh ché bang cach sit
dung sic ky cot silica gel (EtOAc:heptan 0:100 dén 100:0). Céc phan doan mong
mudn dugc cd trong chin khong va phén cin thu duge dugc tinh ché théng qua HPLC
didu ché (Pha c¢b dinh: RP XBridge Prep C18 OBD-lOpm, 30x150mm, Pha dong:
dung dich NH4HCOs 0,25% trong nuéc, ACN) tao ra (3S)-N-(3-xyano-4-flo-phenyl)-
3,7-dimetyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3 ,4-f]thiazepin-6-carboxamit (41 mg)
giéng hét hop chit 56. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,13 (d, J=6,60 Hz, 3 H)
1,28 - 1,42 (m, 1 H) 1,77 - 1,92 (m, 1 H) 2,77 - 2,90 (m, 1 H) 2,92 - 3,04 (m, 1 H) 3,56
- 3,66 (m, 1 H) 3,69 (s, 3 H) 7,02 (d, J=9,68 Hz, 1 H) 7,43 (‘s, 1 H) 7,54 (t, J=9,13 Hz,
1 H) 7,95 (ddd, J=9,19, 4,90, 2,86 Hz, 1 H) 8,19 (dd, J=5,72, 2,64 Hz, 1 H) 10,59 (s, 1
H); Phuong phép B; Rt: 0,85 phut. m/z : 375 (M-H) Khéi lwong chinh xé4c: 376,1.

Hop chét 158 N-[2-(diflometyl)-4-pyridyl]-3,3,7-trimetyl-1,1-dioxo-2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

HN X F
o=s— N
\s \ N F

Hop chét 158 (610 mg) duge diéu ché twong ty nhw dugc mé ta d6i vé6i hop
chit 133, st dung 2-(diflometyl)pyridin-4-amin thay vi- 3,4-difloanilin. 'H NMR
(400 MHz, DMSO-ds) 8 ppm 1,30 (s, 6 H), 3,82 (s, 3 H), 4,43 (s, 2 H), 6,91 (¢, =550
Hz, 1 H), 7,49 (s, 1 H), 7,77 - 7,81 (m, 1 H), 7,82 (s, 1 H), 8,03 (d, J=2,0 Hz, 1 H),
8,54 (d, J=5,5 Hz, 1 H), 9,69 (s, 1 H); Phuong phép B; Rt: 0,82 phut. m/z: 399 (M-H)
Khdi lugng chinh xé4c: 400,1, MP: 229,9°C.
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Hop chit 159: (3R)-N-(3-xyano-2,4-diflo-phenyl)-3-[(1S)-1-hydroxyetyl]-7-
metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 159 (7 mg) duogc diéu ché twong ty nhw duge mb ta déi véi hop chat
88, sit dung 3-amino-2,6-diflo-benzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,13 (d, J=6,2 Hz, 3 H), 1,25 - 1,37 (m, 1 H), 2,17 - 2,24 (m, 1 H),
2,71 - 2,79 (m, 1 H), 3,15 - 3,24 (m, 2 H), 3,42 - 3,53 (m, 1 H), 3,70 (s, 3 H), 4,68 (d,
J=5,7Hz, 1 H), 6,91 (d, J=10,1 Hz, 1 H), 7,43 - 7,49 (m, 2 H), 8,06 (td, J=8,9, 6,2 Hz,
1 H), 10,31 (s, 1 H); Phuong phap D; Rt: 1,71 phut. m/z: 423 (M-H) Khéi luong chinh
xac: 424,1.

Hop chat 160: N-(3,4-diflophenyl)-3,7-dimetyl-3-oxazol-2-yl-1,1-dioxo-2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

=)

(Y

j/\ F
0 0
- X
/\S ~ N F
o=t N\ _y "
o)

N

Hop chit 160 (240 mg) duoc didu ché twong tw nhu duge md ta déi voi hop
chit 153, st dung 1-(oxazol-2-yl)etanon thay vi 2-axetylpyrimidin. 'H NMR
(400‘1\/I}{Z, DMSO-da) 8 ppm 1,63 (s, 3 H), 3,81 (s, 3 H), 4,88 V(d, J=13,3 Hz, 1 H),
5,11 (d, J=13,3 Hz, 1 H), 7,18 (d, J=0,8 Hz, 1 H), 7,38 -7,50 (m, 3 H), 7,87 (ddd,
J=13,2, 7,5, 2,4 Hz, 1 H), 8,13 (d, J=0,8 Hz, 1 H), 8,68 (s, 1 H), 9,46 (s, 1 H); Phuong
phédp B; Rt: 0,93 phat. m/z: 439 (M+H)" Khéi luong chinh xéc: 438,1. Hén hop
raxemic duoc tach riéng thanh cc chat dong phén dbi anh ctia n6 thong qua SFC diéu
ché (Pha ¢ dinh: Chiralpak Daicel OD 20 x 250 mm, Pha dong: CO2, EtOH + 0,4
iPrNH,) d8 tao ra hop chét 160a (88 mg); MP: 239,5°C, va 160b (80 mg); MP:
240,2°C. Phuong phap Y; Rt : 160a: 3,43 phut, 160b: 3,73 phut.
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Tbng hop 2-amino-3-(2,2,2-trifloetylamino)butan-1-ol.

Tert-butyl 4-axetyl-2,2-dimetyloxazolidin-3-carboxylat . (3,0 g, 12 mmol) va
2,2,2-trifloetylamin (1,47 mL, 1,24 g/mL, 18,5 mmol) dugc hoa tan trong DCM (50
mL) va dugc khudy & nhiét d trong phong trong 30 phiit. Sau d6, NaBH(OAc)s (3,40
g, 16,0 mmol) duoc bd sung va hdn hop phan img duge khudy qua dém. Hon hop phan
ung dugc pha lodng bang DCM (40 mL) va duoc lam ding bing NaCO;3 (chira nuéc,
bdo hoa, 60 mL). Lép hitu co duge tach riéng, dugce lam kho trén NaxSOs, duge loc va
duogc lam bay hoi dén kho. DAu thd duoc tinh ché trén silic oxit sir dung gradien
heptan so v&i EtOAc tao ra  tert-butyl = 2,2-dimetyl-4-[1-(2,2,2-
trifloetylamino)etyl]oxazolidin-3-carboxylat (4,2 g) dudi dang ddu trong sudt. 'H
NMR (400 MHz, CLOROFORM-d) 8 ppm 1,04 (d, J=6,6 Hz, 3 H), 1,35 - 1,57 (m, 15
H), 3,00 - 4,21 (m, 6 H).

tert-butyl  2,2-dimetyl-4-[1-(2,2,2-trifloetylamino)etylJoxazolidin-3-carboxylat
(3,73 g, 11,43 mmol) dugc hoa tan trong 1,4-dioxan (50 mL) va HCl (17 mL, 4 M
trong 1,4-dioxan, 68,6 mmol) duoc bd sung & nhiét do trdng ph(‘)ng'_. Sau khi khudy
trong 5 gio, dung moi duoc loai bo tao ra 2-amin0-3-(2,2,2-triﬂoety1a1ﬁino)butan—1-ol

hjdroclorua thd, hop chat nay duch st dung nhu vdy trong budc tiép theo.

Hop chit 161: N-(3-xyano-4-flo-phenyl)-7-metyl-1,1-dioxo-3-[1-(2,2,2-
trifloetylamino)etyl]-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hdn hop chita 2-amino-3-(2,2,2-trifloetylamino)butan-1-ol hydroclorua (2,13 g,
11,4 mmol) va bazo Hunig (12,4 mL, 0,75 g/mL, 72,2 mmol) trong DCM khd (75 mL)
duqé khudy trong 15 phit dé thu duqc’ dung dich mau véng' trong sudt. Sau d6 etyl 4-
closulfonyl-3-ﬂo-l-métyl-pyrol-2-carboxylat (3,08 g, 11,43 'mmoll) dudc bd sung va
dungr dich dugc khudy & nhiét do trong ph(‘)hg trong 4 gio. Hon hc_}p phan Ung duogc
lam dimg bing NaHCOs3 (chira nuéc, bdo hoa, 75 mL). Lép nude duge chiét bang
DCM (2 X 50 mL). Cac 16p hitu co két hop duoc 1am kho trén NaxSOs, duoc loc va
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dugc 1am bay hoi d8 thu dwgc ddu mau vang. Phan tho dugc tinh ché trén silic oxit sir
dung gradien DCM so véi EtOAc dé thu dugc etyl 3-flo-4-[[1-(hydroxymetyl)-2-
(2,2,2-trifloetylamino)propyl]sulfamoyl]-1-metyl-pyrol-2-carboxylat (4,55 g) dudi
dang diu mau vang. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,84 - 0,97 (m, 3 H), 1,28
(t, J=7,0 Hz, 3 H), 1,85 - 2,10 (m, 1 H), 2,76 - 2,91 (m, 1 H), 2,99 - 3,52 (m, 5 H), 3,82
(s, 3 H), 4,27 (q, J=7,0 Hz, 2 H), 4,54 - 4,77 (m, 1 H), 7,44 (br s, 1 H), 7,51-- 7,60 (m,
1 H); Phuong phap D; Rt: 1,64 phuat. m/z: 418 (M-H) Khéi lugng chinh xac: 419,1.

Bb sung lithi bis(trimetylsilyl)amit (1M trong THF) [4039-32-1] #JNJ-70824#
(12mL, 1 M trong THF, 12 mmol) vao dung dich chia etyl 3-flo-4-[[1-
(hydroxymetyl)-2-(2,2,2-trifloetylamino)propyl]sulfamoyl]-1-metyl-pyrol-2-
carboxylat (1,00 g, 2,38 mmol) va 5-amino-2-flo-benzonitril (389 mg, 2,86 mmol)
trong THF khd (25 mL). H5n hgp phan tng dugc khudy & nhiét d6 trong phong trong
5 gid. Sau d6, NH4Cl (chtra nude, béo hoa, 30 mL) duoc bd sung, sau d6 la EtOAc (30
mL) va hén hop duge khudy trong 15 phut. Hai 16p nay duorc. tich ridng va 16p chira
nude duge chiét bing EtOAc (2 X 30 mL). Cac 16p hitu co két hop duogc lam kho trén
NazSO4, duoc loc va duge c6 dudi 4p sudt giam dé thu duogc dau mau nau. Phén tho
dugc tinh ché trén silic oxit sir dung gradlen DCM so véi EtOAc tao ra N-(3-xyano-4-
flo-phenyl)-3-flo-4-[[1 -(hydroxyrnetyl)—Z-(Z,2,2-triﬂbetylémino)propyl] sulfamoyl] -1-
metyl—pyrql-2-carboxamit (818 mg). |

N-(3-xyano-4-flo-phenyl)-3-flo-4-[[1-(hydroxymetyl)-2-(2,2,2-
triﬂoetylamino)propyl]sulfamoyl]-1-metyl-pyrol-2-carboxamif (818 mg, ’1,61 mmol)
va xesi florua (976 mg, 6,42 mmol) dugc hoa tan trong DMF kh6 (12 mL) va dugc gia
nhiét & nhiét d6 110°C trong 18 gid. Hon hop phan ung dugce lam ding bang nudc
lanh (15 mL) va duge chiét bing EtOAc (3 X 15 mL). Céc 16p hitu co két hop duoc
lam bay hoi va phén cin dugc tinh ché trén silic oxit bang cach sir dung gradien DCM
so v&i EtOAc dé thu duoc bot mau vang. 4 chat ddng phan duge tch riéng thong qua
Prep SFC (Pha c¢b dinh: Chiralpak Daicel AS 20 microhm 500 gr, Pha dong: COx,
EtOH + 0,4 iPrNH;) tao ra hop chit 161a (89 mg); 'H NMR (400 MHz, DMSO-ds) &
ppm 1,08 (d, J=6,4 Hz, 3 H), 2,30 - 2,43 (m, 1 H), 2,71 -284(mv1H) 3,12 - 3,41 (m,
2H) 3,53 - 3,63 (m, 1 H), 3,83 (s, 3 H), 4,00 (dd, J=12,7, 8,9 Hz, 1 H), 4,84 (dd,
J= 128 1,9 Hz, 1 H), 7,44 - 7,56 (m, 2 H), 7,60 (br s, 1 H), 8,00 (ddd, J=9,2, 49 2,7
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Hz, 1 H), 8,18 (dd, J=5,8, 2,7 Hz, 1 H), 9,55 (s, 1 H); Phuong phép D; Rt: 1,92 phut.
m/z: 488 (M-H) Khéi lwong chinh x4c: 489,1, hop chét 161b (70 mg); 'H NMR (400
MHz, DMSO0-ds) ppm 1,08 (d, J=6,4 Hz, 3 H), 2,31 - 2,43 (m, 1 H), 2,70 - 2,85 (m, 1
H), 3,13 - 3,41 (m, 2 H), 3,53 - 3,64 (m, 1 H), 3,83 (s, 3 H), 4,00 (dd, J=12,7, 8,9 Hz, 1
H), 4,84 (dd, J=12,7, 2,0 Hz, 1 H), 7,47 - 7,57 (m, 2 H), 7,62 (br s, 1 H), 8,00 (ddd,
J=9,2, ‘4,9, 2,8 Hz, 1 H), 8,18 (dd, J=5,8, 2,7 Hz, 1 H), 9,55 (s, 1 H); Phuong phap D;
Rt: 1,92 phut. m/z: 488 (M-H) Khéi luong chinh xac: 489,1, hop chét 161c (15 mg);
'H NMR (400 MHz, DMSO-ds) & ppm 1,07 (d, J=6,5 Hz, 3 H), 2,35 (q, J=7,4 Hz, 1
H), 2,88 - 3,02 (m, 1 H), 3,12 - 3,44 (m, 2 H), 3,62 - 3,72 (m, 1 H), 3,83 (s, 3 H), 4,01
(dd, J=12,8, 9,0 Hz, 1 H), 4,72 (dd, J=12,8, 1,3 Hz, 1 H), 7,42 - 7,56 (m, 2 H), 7,59 (br
s, 1 H), 8,02 (ddd, J=9,2, 4,9, 2,7 Hz, 1 H), 8,18 (dd, J=5,8, 2,7 Hz, 1 H), 9,56 (s, 1 H);
Phuong phéap D; Rt: 1,93 phut. m/z: 488 (M-H) Khéi lwong chinh xac: 489,1 va hop
chit 161d (18 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 1,07 (d, J=6,5 Hz, 3 H),
2,35 (q, I=7,3 Hz, 1 H), 2,89 - 3,03 (m, 1 H), 3,13 - 3,45 (m, 2 H), 3,63 - 3,73 (m, 1
H), 3,83 (s, 3 H), 4,01 (dd, J=12,8, 9,0 Hz, 1 H), 4,72 (dd, J=13,1, 1,2 Hz, 1 H), 7,43 -
7,56 (m, 2 H), 7,60 (br s, 1 H), 8,02 (ddd, J=9,2, 4,9, 2,7 Hz, 1 H), 8,18 (dd, J=5,8, 2,7
Hz, 1 H), 9,56 (s, 1 H); Phuong phéap D; Rt: 1,93 phut. m/z: 488 (M-H)" Khéi luong
chinh x4ac: 489,1. Phuong phép AA; Rtv: 161a: 3,69 phut, 161b: 3,61 phut, 161c: 3,75
phut, 161d: 4,02 phut. '

 Hop chét 162 N-(3,4~diflophenyl)-3,7-dimetyl-3-[(5-metylisoxazol-3-
yDmetyl]-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

DL-alanin metyl este hydroclorua (12,8 g, 91,7 mmol) duoc nghién min va
duoc bd sung vio DCM (250 mL). Benzophenon imin (14,4 g, 1,62 g/mL, 79,5 mmol)
dugc bd sung va hdn hop duge khudy qua dém & nhiét do trong ph(‘)rig. Hn hop dugc
loc va phén dich loc duoc rra béng nude. Lép hitu co duge tach riéng va duge co
trong chan khong. Phén cin dugc tinh ché trén silic oxit bang cach su dung gradien tir
0 dén 50% EtOAc trong heptan tao ra metyl 2-(benzhydrylidenamino)propanoat (15,7

g) dudi dang diu trong subt.
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Kali tert-butoxit (3,74 g, 33,3 mmol) dugc bd sung vio dung dich d& duge lam
lanh (-10°C) chira metyl 2-(benzhydrylidenamino)propanoat (7,42 g, 27,8 mmol) va 3-
(clometyl)-5-metylisoxazol (3,77 g, 27,8 mmol) trong NMP (20 mL). Hén hop phan
tng duoc khuy 1 gi va HCI (67 mL, 1 M trong H>0, 67 mmol) dugc bd sung va hdn
hop phan tng duge khudy qua dém. Hdn hop phan tmg sau d6 duoc pha loéng bing
EtOAc (100 mL) va dugc rira bing nude mudi (3 X 100 mL). Cac 16p hitu co két hop
duoc lam bay hoi dén khé va phan cén duge tinh ché trén silic oxit bang cach sir dung
gradien heptan so véi EtOAc tao ra metyl 2-(benzhydrylidenamino)-2-metyl-3-(5-
metylisoxazol-3-yl)propanoat (4,44 g) duéi dang dau. 'H NMR (400 MHz, DMSO-ds)
8 ppm 1,55 (s, 3 H), 2,37 - 2,41 (m, 3 H), 3,22 (s, 2 H), 3,69 - 3,79 (m, 3 H), 6,15 (s, 1
H), 8,78 (br s, 3 H).

Metyl 2-(benzhydrylidenamino)-2-metyl-3-(5-metylisoxazol-3-yl)propanoat

(4,44 g, 18,9 mmol) duoc hoa tan trong MeOH (50 mL) dugc 1am lanh trong bé da (-
10°C). Natri borohydrua (2,15 g, 56,8 mmol) duge bd sung va hdn hop phan ung dugc
khuay qua dém. Quan sat thiy su bidn dbi khong hoan toan. Céc chit d& bay hoi dugc
loai bd dudi 4p sudt giam va phan cin duoc tai phan tan trong THF (100 mL) va lithi
nhom hydrua (18,9 mL, 1 M trong THF, 18,9 mmol) dugc bé sung tlmg giot. H5n hop
phan ung dugc khudy qua dém. Natri sulfat decahydrat (27 4 g, 85,1 mmol) dugc bd
sung sau d6 13 Na;SO4. Hon hop phan g duoc loc va cac chét dé bay hm duorc 1oa1
bd dudi ap sudt giam va phén cin duoc tinh ché trén silic oxit bang cach st dung
gradien DCM so vdi DCM:MeOH/NH; 9:1 tao ra 2-amino-2-metyl-3-(5-
me_tylisoxazol-3-yl)propan—1-ol (1,41 g) duéi dang diu trong sudt. Banh loc dugc rira
bang MeOH va céc chét d& bay hoi duoc loai bé khoi ph?m dich loc. Phén cin duoc
tinh ché trén silic oxit bing cach sir dung gradien DCM so v6i DCM:MeOH/NH3 9:1
tao ra dot thi hai cia 2-amino-2-metyl-3- (S-metyhsoxazol 3-y1)propan—1 -ol (455 mg)

duéi dang diu mau vang nhat.

Ca hai phan doan (1,44 g va 455 mg, 11,1 mmol), etyl 4-closu1fonyl-3A-ﬂo-l-
rhetyl—pyrol-Z-carboxylat (2,74 g, 10,2 mmol) va bazo Hunig (4,37 mL, 0,75 g/mL,
25,4 mmol) dugc hoa tan trong ACN (25 mL) va hdn hop i)hén ung dugc khudy qua
dém. Cac chét d& bay hoi duogc loai bd dudi ap suét giam va phin cin dugc tinh ché

trén silic oxit bing cach str dung gradien heptan so voi EtOAc tao ra etyl 3-flo-4-[[1-
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(hydroxymetyl)-1-metyl-2-(5-metylisoxazol-3-yl)etyl]sulfamoyl]-1-metyl-pyrol-2-

carboxylat (2,42 g) duéi dang ddu mau vang, dAu nay hoa rén qua dém.

Etyl 3-flo-4-[[1-(hydroxymetyl)-1-metyl-2-(5-metylisoxazol-3-yDetyl]
sulfamoyl]-1-metyl-pyrol-2-carboxylat (484 mg, 1,20 mmol) va 3,4-difloanilin (0,12
mL, 1,29 g/mL, 1,2 mmol) dugc phin tan trong THF (5 mL). Lithi
bis(trimetylsilyl)amit (6 mL, 1 M trong THF, 6 mmol) dugc bd sung va hdn hgp phan
ung duogc khudy 3 gio' & nhiét d6 trong phong. Hon hop phan ting dugc lam dimng bang
NH4CI (bdo hoa, chira nude, 10 mL) va 16p hitu co duge loai bo. Lép chfra nude duoc
chiét bing DCM (2 X 5 mL) v céc 16p hitu co két hop dugc 1am bay hoi dén khd va
phén cin dugc tinh ché trén silic oxit bang céach str dung gradien heptan so v&i EtOAc
tao ra N-(3,4-diflophenyl)-3-flo-4-[[1-(hydroxymetyl)-1-metyl-2-(5-metylisoxazol-3-
yl)etyl]sulfamoyl]-1-metyl-pyrol-2-carboxamit (175 mg).

N-(3,4-diflophenyl)-3-flo-4-[[ 1-(hydroxymetyl)-1-metyl-2-(5-metylisoxazol-3-
yDetyl]sulfamoyl]-1-metyl-pyrol-2-carboxamit (175 mg, 0,36 mmol) Vél xesi florua
(219 mg, 1,44 mmol) dugc phan phéi trong DMF (3 mL) va dugc gia nhiét trong bng
vi séng ¢ nhiét d6 110°C trong 2 gio. H5ﬁ hop phan 1’1ng duoc bnap truc tiép trén hop
silic oxit va gradien heptan so v&i EtOAc dugc 4p dung tao ra hop chit 162. Hop chét
nay dugc tach riéng thanh cac chét ddng phan ddi anh cua no thong qua SFC didu ché
(Pha c¢b dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: COz, MeOH + 0,4
iPrNH,) tao ra hop chéat 162a (32 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 1,21 (s,
3 H), 2,38 - 2,41 (m, 3 H), 2,87 (d, J“139Hz' 1 H), 3,04 (d, J=13,9 Hz, 1 H), 3,82 (s,
43 H), 441 (d, J=13,0 Hz, 1 H), 4,60 (d, J—13 OHz 1 H), 6,21 (d J=0,9 Hz, 1 H), 7,40
- 7,44 (m 2 H), 7,48 (s, 1 H), 7,81 -793 (m, 2H) 9,39 (s, 1 H); PhuongphapB Rt:
1,04 phat. m/z: 465 (M-H) Khéi luong chinh xé4c: 466,1 va hop chét 162b (33 mg); 'H
NMR (400 MHz, DMSO-ds) § ppm 1,21 (s, 3 H), 2,37 - 2,41 (m, 3 H), 2,87 (d, J=13,9
Hz, 1 H), 3,04 (d, J=13,9 Hz, 1 H),'3,82 (s, 3 H), 4,41 (d, I=13,2 Hz, 1 H), 4,60 (d,
J=13,0 Hz, 1 H), 6,21 (d, J=0,9 Hz, 1 H), 7,38 - 7,45 (m, 2 H), 7,48 (s, 1 H), 7,80 -
7,93 (m, 2 H), 9,39 (s, 1 H); Phuong phap B; Rt: 1,04 phut. m/z: 465 (M-H)"Khéi
luong chinh x4c: 466,1, dudi dang bdt mau tring sau khi két tinh tr hdn hop
EtOAc:DIPE. Phuong phap V; Rt : 162a: 3,82 phut, 162b: 4,21 phut.
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Hop chit 163: N-(3-xyano-4-flo-phenyl)-3-(1-hydroxypropyl)-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit '

F
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Hop chit 163 (132 mg) dugc didu ché twong tw nhu duge md ta ddi véi hop
chit 142, str dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. Hon hop raxemic
duogc tach riéng thanh cic epime cia nd thong qua SFC didu ché (Pha cb dinh:
Chiralpak Daicel AD 20 x 250 mm, Pha dfng: CO,, EtOH + 0,4 iPrNH>) dé tao ra hop
chit 163a (41 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 0,92 (t, J=7,4 Hz, 3 H),
1,44 (dquin, J=14,2, 7,3, 7,3, 7,3, 7,3 Hz, 1 H), 1,65 - 1,78 (m, 1 H), 3,35 - 3,44 (m, 1
H), 3,44 - 3,57 (m, 1 H), 3,83 (s, 3 H), 3,98 (dd, J=12,6, 8,8 Hz, 1 H), 4,93 (dd, J=12,8,
2,0 Hz, 1 H), 4,99 (d, J=6,2 Hz, 1 H), 7,45 - 7,56 (m, 2 H), 7,62 (br d, J=8,6 Hz, 1 H),
8,05 (ddd, J=9,2, 4,9, 2,8 Hz, 1 H), 8,21 (dd, J=5,8, 2,7 Hz, 1 H), 9,51 (s, 1 H);
Phuong phap D; Rt: 1,69 phut. m/z: 421 (M-H) Khéi lugng chinh xac: 422,1, va 163b
(21 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 0,88 (t, J=7,3 Hz, 3 H), 1,29 - 1,43
(m, 1 H), 1,50 - 1,63 (m, 1 H), 3,55 - 3,64 (m, 1 H), 3,67 - 3,76 (m, 1 H), 3,83 (s, 3 H),
3,99 (dd, J=12,7, 9,1 Hz, 1 H), 4,74 (dd, J=13,1, 0,5 Hz, 1 H), 4,88 (br d, J=5,3 Hz, 1
H), 7,35 (br's, 1 H), 7,49 (s, 1 H), 7,52 (t, J=9,1 Hz, 1 H), 8,05 (ddd, 7=9,2, 4,9, 2,8
Hz, 1 H), 8,19 (dd, J=5,8, 2,7 Hz, 1 H), 9,54 (s, 1 H); Phuong phép D; Rt: 1,70 phut.
m/z: 421 (M-H) Khéi lugng chinh x4c: 422,1; MP: 247,0 °C. Phuong phip R; Rt :
163a: 4,44 phut, 163b: 4,60 phit. " |

Hop chét 164: (3S)-N-[3-(diflometyl)-2,4-diflo-phenyl]-3 ,7-dimety1— 1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-fthiazepin-6-carboxamit

Hop cht 164 (87 mg) dugc didu ché tuong tw nhu duge mé ta ddi véi hop chét
157, stt dung 3-(diflometyl)-2,4-diflo-anilin thay vi 3-amino-2,6-diﬂo-benzonitril. H
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NMR (400 MHz, DMSO-ds) & ppm 1,14 (d, J=6,82 Hz, 3 H) 1,29 - 1,52 (m, 1 H) 1,79
- 1,99 (m, 1 H) 2,74 - 2,93 (m, 1 H) 3,12 (br dd, J=15,07, 6,05 Hz, 1 H) 3,55 - 3,67 (m,
1 H) 3,70 (s, 3 H) 7,02 (br d, J=9,02 Hz, 1 H) 7,17 - 7,56 (m, 3 H) 7,77 - 7,99 (m, 1H)
10,13 (brs, 1 H); Phuongl phéap B; Rt: 0,89 phut. m/z : 418 (M-H) Khéi lwong chinh
xac: 419,1, MP: 227,7°C.

Hop chét 165: (3S)-N-[2-(diflomety])-4-pyridyl]-3,7-dimetyl-1,1-dioxo-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chit 165 (84 mg) dugc didu ché twong ty nhu duge mé ta ddi véi hop chét
157, st dung 2-(diflometyl)pyridin-4-amin thay vi 3-amino-2,6-diflo-benzonitril.
'H NMR (400 MHz, DMSO-ds) 8 ppm 1,13 (d, /=6,82 Hz, 3 H) 1,29 - 1,44 (m, 1 H)
1,79 - 1,93 (m, 1 H) 2,78 - 2,91 (m, 1 H) 2,92 - 3,03 (m, 1 H) 3,56 - 3,68 (m, 1 H) 3,71
(s, 3 H) 6,73 - 7,12 (m, 2 H) 7,47 (s, 1 H) 7,75 (dd, J=5,50, 1,76 Hz, 1 H) 8,03
(d, J~1,76 Hz, 1 H) 8,56 (d, /=5,50 Hz, 1 H) 10,84 (s, 1 H); Phuong phép B; Rt: 0,74
phat. m/z : 385 (M-H) Khéi lugng chinh x4c: 384,1.

Hop chét 166:  (3S)-N-(2-clo-4-pyridyl)-3,7-dimetyl-1,1 -diox0-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 166 (107 mg) duoc diéu ché twong tu nhu duge mo ta dbi voi hop
chat 15‘7, st dung 2-clopyridin-4-amin thay vi 3-amin0-2,6-diﬂ0-behzonitril. '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1,13 (d, J=6,82 Hz, 3 H) 1,27 - 1,47 (fn, 1 H) 1,79 -191
(m, 1 H) 2,78 - 2,90 (m, 1 H) 2,91 - 3,04 (m, 1 H) 3,55 - 3,67 (m, 1 H) 3,70 (s, 3 H)
7,04 (d, J=9,46 Hz, 1 H) 7,47 (s, 1 H) 7,58 (dd, J=5,72, 1,76 Hz, 1 H) 7,80 (d, J=1,76
Hz, 1 H) 8,29 (d, J=5,50 Hz, 1 H) 10,81 (br s, 1 H); Phuong phép B; Rt: 0,76 phut. m/z
: 367 (M-H)" Khéi luong chinh xéc: 368,1.
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Hop chit 167: N-(3,4-diflophenyl)-3,7-dimetyl-3-[(1-metylpyrazol-3-yl)metyl]-
1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chéit 167 (435 mg) duoc diéu ché twong tw nhu dwgec méd ta dbi véi hop
chit 162, str dung 3-(clometyl)-1-metyl-1H-pyrazol hydroclorua thay vi 3-(clometyl)-
5-metylisoxazol. Hon hop raxemic dugc tach riéng thanh cac chit ddng phan dbi anh
ctia n6 thong qua SFC didu ché (Pha cb dinh: Chiralpak Daicel AD 20 x 250 mm, Pha
déng: CO2, MeOH + 0,4 iPrNH>) dé tao ra hop chit 167a (154,1 mg); 'H NMR (400
MHz, DMSO-ds) § ppm 1,21 (s, 3 H), 2,83 (d, J=13,9 Hz, 1 H), 2,98 (d, J=13,9 Hz, 1
H), 3,80 (s, 3 H), 3,82 (s, 3 H), 4,40 (d, J=13,0 Hz, 1 H), 4,53 (d, J=13,2 Hz, 1 H), 6,14
(d, J=2,2 Hz, 1 H), 7,38 - 7,45 (m, 2 H), 7,46 (s, 1 H), 7,60 (d, J=2,0 Hz, 1 H), 7,80 (s,
1 H), 7,81 - 7,88 (m, 1 H), 9,37 (s, 1 H); Phuong phap B; Rt: 0,99 phuit. m/z : 464 (M-
H) Khéi luong chinh xac: 465,1, va 167b (151,4 mg); 'H NMR (400 MHz, DMSO-ds)
& ppm 1,21 (s, 3 H), 2,83 (d, J=13,9 Hz, 1 H), 2,98 (d, J=13,9 Hz, 1 H), 3,80 (s, 3 H),
3,82 (s, 3 H), 4,40 (d, J=13,0 Hz, 1 H), 4,53 (d, J=13,0 Hz, 1 H), 6,14 (d, J=2,0 Hz, 1
H), 7,38 - 7,45 (m, 2 H), 7,46 (s, 1 H), 7,60 (d, J=2,0 Hz, 1 H), 7,80 (s, 1 H), 7,81 -
7,87 (m, 1 H), 9,37 (s, 1 H); Phuong phép B; Rt: 0,99 phut. m/z : 464 (M-H) Khéi
luong chinh xé4c: 465,1. Phuong phap V; Rt : 167a: 3,93 phut, 167b: 4,50 phit.

Hop chit 168: N—(3,4-diﬂopheny1)-3,7-dimefyl-3-(6-mety1-2-pyridy1)-1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chit 168 (118 mg) dugc didu ché twong ty nhu duoc md t dbi véi hop
chét 153, sit dung 2-axetyl-6-metylpyridin thay vi 2-axetylpyrimidin. IH NMR
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(400 MHz, DMSO-ds) § ppm 1,54 - 1,59 (m, 3 H), 2,44 - 2,47 (m, 3 H), 3,79 - 3,84
(m, 3 H), 4,97 (d, J=13,4 Hz, 1 H), 5,21 (d, J=13,3 Hz, 1 H), 7,16 (d, J=7,6 Hz, 1 H),
7,37 - 7,51 (m, 3H), 7,60 (d, J=7,9 Hz, 1 H), 7,75 (t, J=7,8 Hz, 1 H), 7,89 (ddd,
J=13,2, 7,5, 2,5 Hz, 1 H), 8,47 (s, 1 H), 9,40 (s, 1 H); Phuong phap B; Rt: 1,26 phut.
m/z: 463 (M+H)" Khéi lugng chinh xac: 462,1. Hon hop raxemic dugc tach riéng
thinh céc chdt ddng phan dbi anh ctia n6 thong qua SFC diu ché (Pha c6 dinh:
Chiralpak Daicel AS 20 x 250 mm, Pha dong: CO>, EtOH + 0,4 iPrNH,) dé tao ra hop
chét 168a (37 mg); MP: 221,9°C, va 168b (35 mg); MP: 221,5°C. Phuong phap T; Rt .
168a: 3,67 phut, 168b: 4,66 phut. | ‘

Hop chit 169: (3S)-N-[3-(diflometyl)-4-flo-phenyl]-3,7-dimetyl-1,1-dioxo-3-
(2-pyridyl)-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chit 169 (131 mg) dugc didu ché twong ty nhw duge md ta ddi voi hop
chit 127, st dung 3-(diflometyl)-4-flo-anilin thayv vi 3,4;diﬂoanilin. 'H NMR
(400 MHz, DMSO-ds) § ppm 1,55 - 1,62 (m, 3 H), 3,82 (s, 3 H), 4,99 (d, J=13,4 Hz, 1
H), 5,20 (d, J=13,3 Hz, 1 H), 7,04 - 7,41 (m, 3 H), 7,47 (s, 1 H), 7,79 - 7,89 (m, 3 H),
8,05 (dd, J=6,3, 2,6 Hz, 1 H), 8,48 - 8,52 (m, 2 H), 9,44 (s, 1 H); Phuong phap B; Rt:
1,07 phut. m/z: 479 (M-H)  Khéi lugng chinh xéc: 480,1; MP: 208,8°C.

Hop chét 170: 3,7-dimetyl-3-[(5-metylisoxazol-3-ymetyl]-1,1-dioxo-N~(3,4,5-
triﬂophenyl)-Z,4-dihydropyrolo[3,4-b] [1,4,5 ]dxathiazepin—6-carboxamit

Hop chét 170 (102 mg) dwoc didu ché twong ty nhu duge mé td dbi v6i hop
chit 162, stt dung 3,4,5-trifloanilin thay vi 3,4-difloanilin. Hop chit nay dugc tach
riéng thanh céc chét ddng phan d6i anh cta n6 théng qua SFC diéu ché (Pha cd dinh:
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Kromasil (R,R) Whelk-O 1 10/100, Pha dong: CO2, iPrOH + 0,4 iPrNH>) tao ra hop
chét 170a (18 mg), 'H NMR (400 MHz, DMSO-ds) & ppm 1,22 (s, 3 H), 2,40 (s, 3 H),
2,88 (d, J=14,1 Hz, 1 H), 3,05 (d, J=13,9 Hz, 1 H), 3,82 (s, 3 H), 4,43 (d, J=13,2 Hz, 1
H), 4,61 (d, J=13,2 Hz, 1 H), 6,22 (s, 1 H), 7,51 (s, 1 H), 7,62 - 7,75 (m, 2 H), 7,93 (s,
1 H), 9,45 (s, 1 H); Phuong phép B; Rt: 1,13 phut. m/z : 483 (M-H) Khdi lugng chinh
x4c: 484,1 va hop chét 170b (29 mg), 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,17 -
1,27 (m, 3 H), 2,40 (s, 3 H), 2,88 (d, J=13,9 Hz, 1 H), 3,05 (d, J=14,1 Hz, 1 H), 3,82
(s, 3 H), 4,42 (d, J=13,0 Hz, 1 H), 4,61 (d, J=13,2 Hz, 1 H), 6,21 (d, J=0,9 Hz, 1 H),
7,51 (s, 1 H), 7,62 - 7,70 (m, 2 H), 7,93 (s, 1 H), 9,45 (s, 1 H); Phuong phap B; Rt:
1,13 phtt. m/z : 483 (M-H) Khéi lwong chinh x4c: 484,1. Phuong phap X; Rt : 170a:
4,81 phut, 170b: 5,12 phut.

Hop chdt 171: 3-[(6-bromo-3-pyridyl)metyl]-N-(3,4-diflophenyl)-3,7-dimetyl-
1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5 ]oxathiazepin—6‘-carboxamit ‘
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Hop chit 171 (102 mg) dugc didu ché tuong tw nhu duge mé ta doi véi hop
chdt 162, st dung 2-bromo-5-(bromometyl)pyridin thay vi 3-(clometyl)-5-
metylisoxazol. 'TH NMR (400 MHz, DMSO-ds) & ppm 1,13 (s, 3 H), 2,72 (d, J=13,2
Hz, 1 H), 3,04 (d, J=13,27 Hz, 1 H), 3,82 (s, 3 H), 4,41 (d, J=13,2 Hz, 1 H), 4,64 (d,
J=13,2 Hz, 1 H), 7,38 - 7,47 (m, 2 H), 7,49 (s, 1 H), 7,63 - 7,67 (m, 1 H), -7,67 - 7,73
(m, 1 H), 7,76 (s, 1 H), 7,80 - 7,88 (m, 1 H), 8,31 (d, J=2,2 Hz, 1 H), 9,40 (s, 1 H);
Phuorng ‘phép B; Rt: 1,11 phat. m/z : 539 M-H) Khéi luong chinh xac: 540,0, MP:
259,2 °C.

Hop chat 172: N-(3,4-diﬂopheny1)—3,7-dimety1—3-[(64me‘tyl-2-pyridy1)metyl]-
1,1-dioxo-2,4-dihydropyrolo[3,4-b][1 ,4,5]oxathiazepin-6-carboxamit
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Hop chét 172 (196 mg) duge didu ché twong tw nhu dugc mod ta ddi véi hop
chdt 162, st dung 2-(bromometyl)-6-metyl-pyridin thay vi 3-(clometyl)-5-
metylisoxazol. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,23 (s, 3 H), 2,42 (s, 3 H), 2,99
-3,11 (m, 2 H), 3,81 (s, 3 H), 4,49 (d, J=13,0 Hz, 1 H), 4,62 (d, J=13,2 Hz, 1 H), 7,12
(d, J=7,7Hz, 1 H), 7,20 (d, J=7,7 Hz, 1 H), 7,38 - 7,45 (m, 2 H), 7,46 (s, 1 H), 7,62 (t,
J=7,6 Hz, 1 H), 7,79 - 7,86 (m, 1 H), 8,02 (s, 1 H), 9,30 (s, 1 H); Phuong phéap B; Rt:
1,13 phat. m/z : 475 (M-H) Khéi luong chinh xé4c: 476,1, MP: 206,0 °C. Hop chit nay
duoc tach riéng thanh cac chit ddng phan d6i anh cta n6 thong qua SFC diéu ché (Pha
¢b dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO,, iPrOH + 0,4 iPrNH>) tao
ra hop chét 172a (65 mg) va hop chit 172b (36 mg). Phuong phap W; Rt : 172a: 4,20
phtt, 172b: 4,40 phut.

Hop chit 173:  N-(3,4-diflophenyl)-3,7-dimetyl-3-[(1-metylimidazol-2-
yl)metyl]-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5 Joxathiazepin-6-carboxamit

L F

\N\ﬁAO <|3’ /@[
@N H%@”H F
o=\ |

‘Hop chét 173 (109 mg) duorc didu ché tuorng tu nhu duoc md ta d6i véi horp
chét 162, st dung 2-clometyl-1-metyl-1H-imidazol thay Vi 3- (clometyl) 5-
metylisoxazol. '"H NMR (400 MHz, DMSO-ds) é ppm 1,29 - 1,36 (m, 3 H), 2,96 - 3,10
(m, 2 H), 364‘(s 3 H), 3,75 - 383(m 3H) 4,51 - 4,66 (m, 2 H), 6,82 (d, J=1,1 Hz, 1
H), 7,06 (d, J=1,1 Hz, lH) 7,38 - 746(m 3 H), 7,79 - 787(m 1 H), 8,07 (brs, lH)
9,37 (s, 1 H); Phuong phap B; Rt: 0,92 phut m/z ; 464 (M-H) Khéi luong chinh x4c:
465,1, MP: 297,1°C.

Hop chat  174: N—(3 4- dlﬂophenyl) -3,7- dlmetyl 3 [(3- metyhmldazol -4-
yl)metyl 1-1,1- leXO 2,4- d1hydropyrolo[3 4-b][1,4,5]oxathiazepin-6-carboxamit

F
HN
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Hop chét 174 (109 mg) duge diéu ché tuwong tu nhu duge md ta dbi v6i hop
chit 162, st dung 5-clometyl-1-metyl-1H-imidazol thay vi 3-(clometyl)-5-
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metylisoxazol. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,03 - 1,24 (m, 3 H), 2,83 (d,
J=15,0 Hz, 1 H), 2,97 (d, J=15,0 Hz, 1 H), 3,60 (s, 3 H), 3,81 (s, 3 H), 4,38 (d, J=13,4
Hz, 1 H), 4,65 (d, J=13,0 Hz, 1 H), 6,80 (s, 1 H), 7,38 - 7,45 (m, 2 H), 7,46 (s, 1 H),
7,53 (s, 1 H), 7,79 - 7,91 (m, 2 H), 9,39 (s, 1 H); Phuong phap B; Rt: 0,87 phut. m/z :
464 (M-H) Khéi lugng chinh xac: 465,1, MP: 265,5°C.

Hop chat 175: N-(3,4-diflophenyl)-3-[(2,5-dimetylpyrazol-3-yl)metyl]-3,7-
dimetyl-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chit 175 (182 mg) dugc didu ché tuong tuw nhu dugc md ta dbi voi hop
chét 162, sur dung 5-(clometyl)-1,3-dimetyl-1H-pyrazol thay vi 3-(clometyl)-5-
metylisoxazol. 'H NMR (400 MHz, DMSO-ds) & ppin 1,22 (s, 3 H), 2,11 (s,. 3 H), 2,85
(d, J=14,5 Hz, 1 H), 3,01 (d, J=14,7 Hz, 1 H), 3,72.(5, 3 H), 3,81 (s, 3 H), 4,38 (d,
J=13,2 Hz, 1 H), 4,65 (d, J=13,2 Hz, 1 H), 5,96 (s, 1 H), 7,38 - 7,48‘ (fn, 3 H),
7.81 - 7,92 (m, 2 H), 9,39 (s, 1 H); Phuong phép B; Rt: 0,98 phiit. m/z : 478 (M-H)
Khéi luong chinh xéc: 479,1. Hop chit nay duoc tich riéng thanh céc chat ddng phan
dbi anh ctia n6 thong qua SFC diéu ché (Pha ¢6 dinh: Chiralpak Diacel AD 20 x 250
mm, Pha dong: CO», EtOH + 0,4 iPrNH>) tao ra hop chit 175a (74 mg) va hop chét
175b (63 mg). Phuong phép R; Rt : 172a: 3,88 phut, 172b: 5,31 phut.

Hop chit 176: - N-[3-(diflometyl)-4-flo-phenyl]-3-[(2,5-dimetylpyrazol-3-
yl)metyl]-3,7-dimetyl-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5 Joxathiazepin-6-

carboxamit

Hop chét 176 dugc didu ché tuong ty nhu duge mé ta dbi voi hop chit 175, st
dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. '"H NMR (400 M]‘.IZ,. DMSO-
ds) & ppm 1,22 (s, 3 H), 2,11 (s, 3 H), 2,94 (dd, 1=55.6, 14,6 Hz, 2 H), 3,72 (s, 3 H),
3,82 (s, 3 H), 4,38 (d, J=13,2 Hz, 1 H), 4,63 (d, J=13,6 Hz, 1 H), 5,96 (s, 1 H), 7,23 (4,
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J=54,8 Hz, 1 H), 7,32 - 7,42 (m, 1 H), 7,46 (s, 1l H), 7,76 - 7,84 (m, 1 H), 7,76 - 7,84
(m, 1 H), 7,88 (s, 1 H), 7,97 - 8,03 (m, 1 H), 9,44 (s, 1 H); Phuong phap B; Rt: 0,98
phtt. m/z : 510 (M-H) Khéi lugng chinh x4c: 511,2. Hop chét nay duoc tach riéng
thanh cdc chit ddng phan ddi anh cta né théng qua SFC diéu ché (Pha cb dinh:
Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO2, EtOH + 0,4]1 iPrNH>) tao ra hop
chit 176a (97 mg) va hop chit 176b (83 mg). Phuong phap R; Rt : 176a: 3,61 phiit,
176b: 5,13 phut. | |

Hop chit 177: N-[3-(diflometyl)-4-flo-phenyl]-3,7-dimetyl-3-(6-metyl-2-
pyridyl)-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

—
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Hop chét 177 (273 mg) duoc didu ché twong ty nhu duge md ta ddi véi hop
chit 168, st dung 3-(diflometyl)-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR
(400 MHz, DMSO-ds) & ppm 1,52 - 1,62 (m, 3 H), 2,44 - 2,48 (m, 3 H), 3,78 - 3,86
(m, 3 ), 4,97 (d, J=13,4 Hz, 1 H), 5,20 (d, J=13,4 Hz, 1 H), 7,04 - 7,42 (m, 2 H), 7,47
(s, 1 H), 7,60 (d, I=7,9 Hz, 1 H), 7,75 (br t, J=7,7 Hz, 1 H), 7,79 - 7,87 (m, 1 H), 8,05
(dd, =64, 2,7 Hz, 1 H), 8,46 (s, 1 H), 9,41 - 9,47 (m, 1 H); Phuong phap B; Rt: 1,15
phit. m/z: 493 (M-H) Khdi lugng chinh xac: 494,1; MP: 210,2°C. Hop chét nay dugc
tach riéng thanh céc chit déng phan dbi anh ctia n6 théng qua Prep SFC (Pha c6 dinh:
Chiralpak Diacel AS 20 x 250 mm, Pha dong: CO», EtOH + 0,4 iPrNH>) tao ra hop
chét 177a (66 mg) va hop chit 177b (86 mg). Phuong phap T; Rt : 177a: 3,09 phut,
177b: 3,88 phit.

Hop chit 178: (3R)-N-(3-xyano-2,4-diflo-phenyl)-3-[(1S)-1-hydroxyetyl]-7-
metyl-1,1-dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit
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Hop chit 178 (26 mg) duoc diéu ché tuong tu nhw dugc m ta ddi véi hop chét
84, sit dung 3-amino-2,6-diflobenzonitril thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) § ppm 1,21 (d, J=6,2 Hz, 3 H), 3,64 - 3,78 (m, 4 H), 3,82 (ddt, J=10,1, 7.4,
2.7, 2,7 Hz, 1 H), 4,98 (d, J=5,9 Hz, 1 H), 5,98 (dd, J=12,5, 2,9 Hz, 1 H), 6,70 (dd,
J=12,5, 2,4 Hz, 1 H), 7,41 (4, J=9,9 Hz, 1 H), 7,47 (t, J=9,0 Hz, 1 H), 7,59 (s, 1 H),
8,06 (td, J=8,9, 6,2 Hz, 1 H), 10,59 (br s, 1 H); Phuong phap B; Rt: 0,73 phut. m/z:
421 (M-H) Khéi luong chinh xac: 422,1.

Hop chit 179: N-(3-bromo-2,4-diflo-phenyl)-3-(1-hydroxy-1-metyl-etyl)-7-
metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 179 (274 mg) duoc didu ché tuong t nhu duge mé ta dbi véi hop
chét. 113, st dung 3-bromo-2,4-diflo-anilin thay vi 3,4-diﬂoanilin. 'H NMR
(400 MHz, DMSO-ds) & ppm 1,04 (s, 3 H), 1,17 (s, 3 H), 1,37 (q, J=11,7 Hz, 1 H),
2,18 (br dd, J=14,2, 7,2 Hz, 1 H), 2,67 - 2,78 (m, 1 H), 3,16 - 3,30 (m, 2 H), 3,70 (s, 3
H), 4,40 (s, 1 H), 6,85 (br d, J=10,3 Hz, 1 H), 7,31 (td, J=8,6, 1,9 Hz, 1 H), ’7,44 (s, 1
H), 7,70 (td, J=8,7, 5,9 Hz, 1 H), 10,15 (br s, 1 H); Phuwong phap B; Rt: 0,86 phut. m/z:
490 (M-H)" Khdi lugng chinh x4c: 491,0, MP: 236,8 °C.

Hop chit 180: (3R)-N-(3-clo-4-flo-phenyl)-3-(1-hydroxy-1-metyl-etyl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][ 1,4,5]oxathiazepin-6-carboxamit

OH

Hop chit 180 (289 mg) duoc diéu ché twong ty nhu duge md ta ddi véi hop
chit 93, st dung 3-clo-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
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DMSO-ds) & ppm 1,06 (s, 3 H), 1,25 (s, 3 H), 3,55 (br t, J=8,5 Hz, 1 H), 3,83 (s, 3 H),
3,93 (dd, J=12,5, 8,9 Hz, 1 H), 4,85 (s, 1 H), 4,96 (d, J=12,4 Hz, 1 H), 7,38 (t, J=9,1
Hz, 1 H), 7,45 - 7,57 (m, 2 H), 7,65 (ddd, J=9,0, 4,3, 2,6 Hz, 1 H), 8,00 (dd, J=6,8, 2,6
Hz, 1 H), 9,41 (s, 1 H); Phuong phéap D; Rt: 1,82 phut. m/z: 430 (M-H) Khéi luong
chinh xac: 431,1, MP: 234,1 °C.

Hop chét 181: N-[3-(diflometyl)-4-flo-phenyl]-3,7-dimetyl-3-(5-metylisoxazol-
3-yl)-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

F
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Hop chét 181 (151 mg) duoc diéu ché twong tw nhu duge md ta dbi véi hop
chit 153, st dung 1-(5-metylisoxazol-3-yl)etanon thay vi 2-axetylpyrimidin. '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1,60 (s, 3 H), 2,39 - 2,43 (m, 3 H), 3,82 (s, 3 H), 4,83 (d,
J=13,3 Hz, 1 H), 4,99 (d, J=13,3 Hz, 1 H), 6,34 (d, J=1,1 Hz, 1 H), 7,22 (t,J=54,2 Hz,
1 H), 7,37 (t, J=9,5 Hz, 1 H), 7,47 (s, 1 H), 7,80 - 7,85 (m, 1 H), 8,05 (dd, J=6,4, 2,7
Hz, 1 H), 8,56 (s, 1 H), 9,47 (s, 1 H); Phuong phép B; Rt: 1,03 phut. m/z: 483 (M+H)*
Khéi luong chinh xac: 484,1. Hon hop raxemic dugc tach riéng thanh cac epiine clua
n6 thong qua SFC didu ché (Pha cb dinh: Chiralpak Daicel OD 20 x 250 mm, Pha
ddng: CO,, EtOH + 0,4 iPrNHz) dé tao ra hgp chit 181a (47 mg) va 181b (48 mg).
Phuong phéap Y; Rt : 181a: 3,07 phut, 181b: 3,53 phut.

Hop chét 182: (3R)-N-[3-(diflometyl)-2,4-diflo-phenyl]-3-(1-hydroxy-1-metyl-
etyl)-7-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-

carboxamit
R ~o O "
HN /‘G/H\ F
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Hop chét 182 (153 mg) duoc didu ché twong ty nhu dwge mo ta dbi véi hop
chdt 93, st dung 3-(diflometyl)-2,4-diflo-anilin thay vi 3,4-difloanilin. 'H NMR
(400 MHz, DMSO-ds) 8 ppm 1,04 (s, 3 H), 1,25 (s, 3 H), 3,53 - 3,63 (m, 1 H), 3,87
(s, 3H), 3,99 (dd, J=12,5, 8,8 Hz, 1 H), 4,83 - 5,03 (m, 2 H), 7,15 . 7,78 (m, 4 H),
8,17 - 8,34 (m, 1 H), 9,36 (s, 1 H); Phuong phap D; Rt: 1,79 phit. m/z: 464 (M-H)
Khéi lugng chinh xac: 465,1, MP: 182,1 °C.

Hop chit 183: N-(3,4-diflophenyl)-3-[hydroxy(4-pyridyl)metyl]-7-metyl-1,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

OH
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B sung ting giot lithi bis(trimetylsilyl)amit (100 mL, 1 M trong THF, 100
mmol) & nhiét d& -70°C vao dung dich di duoc lam lanh chua - etyl 2-
(dibenzylamino)axetat (10 g, 35,3 mmol) trong THF khé (200 mL). Dung dich dugc
khuéy trong 1 gid. Sau d6, 4-pyridincarboxaldehyt (6,6 mL, 1,137 g/mL, 70,6 mmol)
duoc bd sung tir tir. Sau khi bd sung hoan toan, hdn hop phan tng duge dé 4m dén 0°C
trong 1 gid. Dung dich NH4Cl (chtra nudc, bdo hoa, 150 mL) duoc bd sung va san
phim duoc chiét bing EtOAc (3 X 200 mL). Céc 16p hitu co két hop dugc 1am khd
trén NazSOq, ducyc loc va dugc lam bay hqi. Phan cin duge tinh ché trén silic oxit
bang cach st dung gradien DCM. so voi EtOAc tao ra etyi 2;(dibenzylamino)-3-
hydroxy-3-(4-pyridyl)propanoat (8,72 g) dudi dang dau mau vang.

B sung imidazol (524 mg, 7,69 mmol) sau d6 13 TBDMS-CI (1,16 g, 7,69
mmol) vao dung dich chira etyl 2-(dibenzylamino)-3-hydroxy-3-(4-pyridyl)propanoat
(1,30 g, 2,56 mmol) trong DCM kh6/pyridin va hdn hop phan ung dugc khudy & nhiét
d6 trong phong trong 2 gio. B4 sung thém imidaiol (524 mg, 7,69 mmol) va TBDMS-
Cl (1,16 g, 7,69 mmol) va hdn hgp phan tng dugce khudy qua dém. B6 sung thém
imidazol (524 mg, 7,69 mmol) va TBDMS-CI (1,16 g, 7,69 mmol) va hén hop phan
ung duoc khudy qua dém. Pyridin (15 mL) dugc bd sung va hdn hop phén Uing dugc
khuéy qua dém. Hon hop phén ung duogc lam dimg bang NaHCQQ (chtra nudc, bio

hoa) va san phim duoc chiét bing DCM (3 1an). Céc 16p hitu co két hop duge lam kho
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trén Na2S04, dugce loc va duge lam bay hoi dé thu duoc diu mau vang, dau nay duogc
tinh ché va dugc tach riéng thanh 2 chit ddng phan khong déi quang clia né bang sdc
ky cot silica gel (0% dén 50% EtOAc trong heptan) tao ra chit ddng phan khong ddi
quang 1 (744 mg); 'H NMR (400 MHz, CLOROFORM -d) & ppm -0,30 (s, 3 H), -0,02
(s, 3 H), 0,72 (s, 9 H), 1,42 (t, J=7,1 Hz, 3 H), 3,31 (d, J=14,0 Hz, 2 H), 3,53 (d, J=9,9
Hz, 1 H), 3,91 (d, J=14,0 Hz, 2 H), 4,20 - 4,43 (m, 2 H), 4,97 (d, J=9,9 Hz, 1 H), 6,89 -
7,02 (m, 6 H), 7,15 - 7,24 (m, 6 H), 8,48 - 8,57 (m, 2 H); Phuong phap D; Rt: 3,11
phit. m/z: 505 (M+H)* Khéi lwong chinh xéc: 504,3 va chat ddng phan khong doi
quang 2 (40 mg); 'H NMR (400 MHz, CLOROFORM -d) & ppm -0,23 (s, 3 H), 0,03
(s, 3 H), 0,88 (s, 9 H), 1,32 (t, J=7,1 Hz, 3 H), 3,58 (d, J=4,5 Hz, 1 H), 3,81 (d, J=14,3
Hz, 2 H), 4,07 - 4,37 (m, 4 H), 5,30 (d, J=4,5 Hz, 1 H), 7,00 - 7,09 (m, 6 H), 7,14 -
7,25 (m, 6 H), 8,45 - 8,53 (m, 2 H); Phuong phap D; Rt: 3,29 phit. m/z: 505 (M+H)"
Khéi luong chinh x4c: 505,3.

Bo sung tr tt DIBAL 3,5 mL, 1 M trong heptan 3,5 mmol) o nhlet do -78°C
trong moi trucmg khi nito vao dung dlCh da duorc lam lanh chita chat dong phan khong
dbi quang 1 (744 mg, 1,46 mmol) trong DCM kho va khuay lién tuc & nhiét do nay
trong 4 gid. DIBAL thém nita (3,5 mL, 1 M trong heptan, 3,5 mmol) duoc bb sung va
nhén tmg dugc khudy trong 2 gits nita. Hén hop phan ung dugc lam dimg béng MeOH
(6 mL) sau d6 12 kali natri tartrat (15 mL) & nhiét d6 -78°C. Sau dc') bé lam ]anh dﬁoc
loai bd va hdn hop phan tng dugc lam 4m tir tir &én nhiét do trong phong San pham
duoc chiét bang DCM (3 X 20 mL). Cac lO’p hitu co két hop duorc lim bay hoi va duoc
tinh ché trén silic oxit su dung gradien DCM so véi EtOAc dé tao ra 3-[tert-
butyl(dimetyl)silylJoxy-2-(dibenzylamino)-3-(4-pyridyl)propan-1-ol (611 nig) dudi
dang diu trong sudt. Phuong phap B; Rt: 1,42 phat. m/z: 463 (M+Hj+ Khéi lugng
chinh xac: 462,3.

Paladi hydroxit trén cacbon (91 mg, 0,65 mmol) dugc bd sung vao dung dich
chira 3-[tert-butyl(dimetyl)silyl] oxy-2-(dibenzylamino)-3 -(4-pyridyl)propan-1-ol (300
mg, 0,65 mmol) trong MeOH da dugc loai khi (6,5 mL) va huyén phu thu duge duge
khudy & nhiét d trong phong trong mdi truong khi hydro. Sau 18 gio, hdn Ahop phan
tmg dugc loc qua dém dicalit (dung mdi rira gidi MeOH) va duoc ¢b trong chan

khong Phén thd duoc st dung nhu vay trong bude tiép theo
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BS sung etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (0,16 g, 0,57
rninol) vao hdn hop chita 2-amino-3-[tert-butyl(dimetyl)silyljoxy-3-(4-pyridyl)propan-
1;01 (162 mg, 0,57 mmol) va bazo Hunig (0,62 mL, 0,75 g/mL, 3,6 mmol) trong DCM
khé (3,9 mL), hdn hop phan tng duoc khudy trong 1 gid. Hon hop phéan tmg dugce lam
dimg bing NaHCO; (chira nuéc, bdo hoa, 5 mL). 2 16p dugc tach riéng. L6p nudc
duge chiét bing DCM (2 X 5 mL). C4c 16p hitu co két hop duge 1am bay hoi va phan
tho duoc tinh ché trén silic oxit sir dung gradien DCM so véi EtOAc dé thu duoc etyl
4-[[2-[tert-butyl(dimetyl)silyl]oxy-1-(hydroxymetyl)-2-(4-pyridyl)etyl]sulfamoyl] -3-
flo-1-metyl-pyrol-2-carboxylat (120 mg) dudi dang diu mau da cam.

B4 sung tir tir lithi bis(trimetylsilyl)amit (1,4 mL, 1 M trong THF, 1,4 mmol)
vao dung dich chtra etyl 4-[[2-[tert-butyl(dimetyl)silylJoxy-1-(hydroxymetyl)-2-(4-
pyridyl)etyl]sulfamoyl]-3-flo-1-metyl-pyrol-2-carboxylat (120 mg, 0,23 mmol) va 3,4-
difloanilin (0,035 mL, 1,29 g/mL, 0,35 mmol) trong THF kho (2,8 mL). Hdn_hqp duoc
khudy trong 3 gi& & nhiét do tro'ng phong. Sau bdc’), né duoc lam dimg bang dnng dich
NH4CI (chira nuée, bdo hoa, 10 mL) va EtOAc dugc bd sung (5 mL). Hai 16p nay
duoc tach riéng va 16p chira nude dugce chiét bang EtOAc (2 X 10 mL). Céc 16p hitu
co két hop duge co dudi ap suft giam. Phén tho dugc tlnh che tren silic oxit str dung
gradien DCM so v6i EtOAc dé tao ra 4-[[2- [tert—butyl(dlmetyl)s1ly1]oxy-1-
(hydroxymetyl)-2-(4-pyridyl)etyl]sulfamoyl]-N-(3,4-diflophenyl)-3-flo-1 -metyl-pyrol-

2-carboxamit (104 mg) dudi dang chét rin mau nau.

4-[[2-[tert-butyl(dimetyl)silyl]oxy-1-(hydroxymetyl)-2-(4-
pyridyl)etyl]sulfamoyl]-N-(3,4- d1ﬂophenyl) -3- flo-1 metyl pyrol-2-carboxamit (104
mg, 0,17 mmol) va xesi florua (106 mg, 0,70 mmol) dugc hoa tan trong DMF (2 mL)
va dugc gia nhiét & nhiét d6 110°C trong 18 gio. Hon hop phan tng duge 1lam dimg
bing nude lanh (5 mL) va san phim dugc chiét bing EtOAc (3 X 5 mL). Céc 16p hitu
co két hop duoc lam bay hoi va phin thé dugc tinh che tren silic oxit su dung gradien
DCM so véi DCM:MeOH 9:1 dé thu dugc bot mau ndu. Viée tinh che lan thu ha1 duoc
thuc hién bang HPLC didu ché (Pha cb dinh: RP XBridge Prep C18 OBD 10pm,
30x150mm Pha dong: dung dich NHsHCO3 0,25% trong nudc, ACN) dé thu duac
hop cht 183 (8 mg) dudi dang hdn hgp chira 2 chét dong phan ddi anh. 'H NMR (400
MHZ, DMSO0-ds) & ppm 3,73 - 3,80 (m, 1 H), 3,81 (s, 3 H), 4,17 (dd, J=12,8, 9,2 Hz, 1
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H), 4,57 (d, J=8,5 Hz, 1 H), 4,93 (dd, J=12.,9, 2,3 Hz, 1 H), 6,10 (brs, 1 H), 7,33 - 7,51
(m, 5 H), 7,71 (br s, 1 H), 7,87 (ddd, J=13,2, 7,5, 2,5 Hz, 1 H), 8,53 - 8,62 (m, 2 H),
9,42 (s, 1 H); Phuong phap D; Rt: 1,62 phut. m/z: 463 (M-H) Khéi lwong chinh x4c:
464,1.

Hop chét 184: (3R)-N-[3-(diflometyl)-4-flo-phenyl]-3-(hydroxymetyl)-7-metyl-
1,1-dioxo0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Diisobutyl nhdm hydrua (1,5 mL, 1 M trong heptan, 1,5 mmol) duoc bd sung
timg giot trong 5 phut vao dung dich chira O6-etyl O3-metyl (3R)-7-metyl-1,1-dioxo-
2,3,4,5- tetrahydropyrolo[3 4- f]thlazepm-3 6- dlcarboxylat (239 mg, 0,70 mmol) trong

2-MeTHF (25 mL 0,86 g/mL, ”50 mmol) & nhiét 46 -78°C va ducrc khuay 1 gio.
Luqng khéc nita cta diisobutylnhom hydrua (3 mL, 1 M, 3 mmol) duoc bd sung va
hdn hop phan tmg duoc khudy 15 phut & nhiét d6 -78°C. Hén hop phan tmg dugc dé
dat dén nhiét do trong phong trong bé nuéc trong 10 phit va dugc lam dimg bang
metanol (10 mL). Hon hop phéan tng dugc pha lodng bang HCI (chita nuée, 1 M, 10
mL) va duoc chiét bing EtOAc (50 mL). Lép hitu co duge tach riéng, duge 1am khé
trén magie sulfat, duogc loc va duoc co. Phan cin duoc tinh ché trén silic oxit bang
cach st dung gradien tr 0 dén 100% EtOAc trong heptan tao ra etyl (3R)-3-
(hydroxymetyl)-7-metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-
carboxylat (62 mg) dudi dang bot mau tring. Phuong phap D; Rt: 1,31 phut. m/z: 301
(M-H) Khéi lugng chinh xac: 302,1. ' ‘

Lithi bis(trimetylsilyl)amit trong THF (1 mL, 1 M trong THF, 1 mmol) dugc bd
suﬁg vao dung dich chua etyl (3R)-3-(hydroxymetyl)-7-méty1—1,1-dio§o-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-é-carboxylat (62 mg, 0,205 mmol) va 3-(diflomety)-
4-flo-anilin hydroclorua (51 mg, 0,26 mmol) trong THF (3 mL) va dugc _khuéy 3 gio.
3- (dlﬂometyl) -4-flo-anilin hydroclorua (102 mg, 0,52 mmol) va lithi
bls(tumetylsﬂyl)amlt trong THF (2 mL, 1 M trong THF, 2 mmol) thém nua duoc bb
sung va dugc khuay 1 gid. Hon hop phan ung dugc lam dimg béng NH4C1 (chua nudc,

bdo hoa), dugc pha lodng bang nuéce mudi va dugc chiét bing EtOAc. Lép hitu co
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duoc 1am khé trén magie sulfat, duge loc va dugce c6. Phén cin duge tinh ché trén silic
oxit bang cach st dung gradien tir 0 dén 100% EtOAc trong heptan va tip theo thong
qua HPLC diéu ché (Pha c6 dinh: RP XBridge Prep C18 OBD-10pum, 30x150mm, Pha
dong: dung dich NH4HCO3 0,25% trong nude, ACN) tao ra hop chéat 184 (11 mg). 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1,22 - 1,36 (m, 1 H), 2,02 (br dd, J=14,3, 6,6 Hz, 1
| H), 2,75 - 2,85 (m, 1 H), 2,99 - 3,09 (m, 1 H), 3,26 (dt, J=10,3, 6,8 Hz, 1 H), 3,38 -
3,53 (m, 2 H), 3,69 (s, 3 H), 4,76 (t, J=5,7 Hz, 1 H), 6,91 (d, J=9,7 Hz, 1 H), 7,07 -
7,40 (m, 2 H), 7,42 (s, 1 H), 7,78 - 7,84 (m, 1 H), 8,06 (dd, J=6,2, 2,4 Hz, 1 H), 10,49
(s, 1 H); Phuong phap D; Rt: 1,50 phut. m/z: 416 (M-H) Khéi lwong chinh xac: 417,1.

Hop chdt 185: N-(3-xyano-2,4-diflo-phenyl)-3-(1-hydroxy-1-metyl-etyl)-7-
metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Ong vi séng duge nap hop chét 179 (248 mg, 0,5 mmol), k&m xyanua (41 mg,
0,35 minol), va DMF (5 mL). Dung :dich nay dugc suc nito frong 10 phﬁt va 1,1'-
bis(diphenylphosphino)feroxendiclo paladi(Il) (37 mg, 0,05 rhmol) duoc bd sung. Ong
duoc dong kin, duoc khudy va duge gia nhiét trong diéu kién chiéu xa vi séng & nhiét
d6 160°C trong 30 phut. Hon hop phan tng duge 1am lanh va dugc suc nito trong 10
phut va Pd(PPhs)s (58 mg, 0,05 mmol) duoc bd sung. Ong dugc déng kin va duoc
khqu va dugc gia nhiét trong didu kién chiéu xa vi séng & nhiét d6 160°C trong 50
phut. Hn hop phan tng dugc loc trén dém dicalit, dugc rira bang 10 mL axetonitril va
duogc 6 trong chan khong. Phan cin dugc tinh ché bang céach sir dung HPLC didu ché
(Pha cb dinh: RP XBridge Prep C18 OBD-10pm, 50x150mm, Pha dong: dung dich
NH4HCO3 0,25% trong nuéc, ACN) tao ra hop chét 185 (17 mg). 'H NMR (400 MHz,
DMSO-ds) & ppm 1,03 (s, 3 H), 1,17 (s, 3 H), 1,31 - 1,42 (m, 1 H), 2,18 (br dd, J=13,5,
6,9 Hz, 1 H), 2,67 - 2,78 (m, 1 H), 3,15 - 3,29 (m, 2 H), 3,70 (s, 3 H), 4,40 (s, 1 H),
6,85 (d, 1=10,6 Hz, 1 H), 7,42 - 7,48 (m, 2 H), 8,07 (td, J=8,9, 6,1 Hz, 1 H), 10,32 (br
s, 1 H); Phuong phap B; Rt: 0,76 phﬁt. m/z: 437 (M-H)' Khéi luong chinh xac: 438,1.
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- Hop chat 186: (BR)-N-[3-(diflometyl)-2,4-diflo-phenyl]-3-[(1S)-1-
hydroxyetyl]-7-metyl-1,1-dioxo-2,3-dihydropyrolo[3,4-f|thiazepin-6-carboxamit

Hop chét 186 (72 mg) duoc diéu ché twong tw nhu duge md ta déi v6i hop chat
84, stir dung 3-(diflometyl)-2,4-diflo-anilin thay vi 3,4-difloanilin. '"H NMR (400 MHz,
DMSO-ds) & ppm 1,21 (d, J=6,2 Hz, 3 H), 3,64 - 3,74 (m, 1 H), 3,75 (s, 3 H), 3,78 -
3,85 (m, 1 H), 4,98 (d, J=5,9 Hz, 1 H), 5,98 (dd, J=12,5, 2,6 Hz, 1 H), 6,69 (dd,
J=12,7, 2,5 Hz, 1 H), 7,35 (t, J=52,0 Hz, 1 H), 7,29 - 7,48 (m, 2 H), 7,58 (s, 1 H), 7,84
- 7,91 (m, 1 H), 10,41 (br s, 1 H); Phuong phép B; Rt: 0,78 phit. m/z: 446 (M-H)y
Khéi lugng chinh xéc: 447,1.

Hop chit 187: N-[3-(diflometyl)-4-flo-phenyl]-3,7-dimetyl-3-[(1-
metylimidazol-2-yl)metyl]-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-

carboxamit
F
\N\(%/\o ﬁ
W\ HN F
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Hop chét 187 (75 mg) duoc didu ché twong tw nhu duge md ta déi véi hop chét
173, st dung 3-(diﬂometyl)-4—ﬂo-anilin thay vi 3,4-difloanilin. 'H NMR '(40‘0 MHz,
DMSO-da) 8 ppm 1,33 (s, 3 H), 3,01 - 3,06 (m, 2 H), 3,64 (s, 3 H), 3,81 (s, 3 H), 4,54
(d, J=13,2 Hz, 1 H), 4,64 (d, J=13,4 Hz, 1 H), 6,82 (d, J=1,1 Hz, 1 H),‘ 7,05 (d, J=1,1
Hz, 1 H), 7,22 (t, J=54,4 Hz, 1 H), 7,36 (t, ]=9,5 Hz, 1 H), 7,45 (s, 1 H), 7,76 - 7,81
(m, 1 H), 8,00 (dd, J=6,3, 2,5 Hz, 1 H), 8,08 (br s, 1 H), 9,41 (s, 1 H); Phuong phép B;
Rt: 0,93 phat. m/z : 496 (M-H) Khdi lugng chinh x4c: 497,1, MP: 282,8°C.
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Hop chét 188: (3R)-N-[3-(diflometyl)-2,4-diflo-phenyl]-3-[(15)-1-
hydrquetyl] -7-metyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 188 (96 mg) dugc didu ché twong tw nhu duge mo ta d6i v6i hop chét
88, sir dung 3-(diflometyl)-2,4-diflo-anilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,13 (d, J=6,2 Hz, 3 H), 1,27 - 1,38 (m, 1 H), 2,21 (br dd, J=14,0,
6,9 Hz, 1 H), 2,66 - 2,80 (m, 1 H), 3,16 - 3,27 (m, 2 H), 3,44 - 3,52 (m, 1 H), 3,70 (s, 3
H), 4,67 (d, J=5,7 Hz, 1 H), 6,90 (br d, J=10,1 Hz, 1 H), 7,34 (br t, J=52,2 Hz, 1 H),
7,30 (br t, J=9,5 Hz, 1 H), 7,43 (s, 1 H), 7,85 - 7,92 (m, 1 H), 10,14 (br s, 1 H);
Phuong phap B; Rt: 0,88 phut. m/z: 448 (M-H)" Khéi lugng chinh xac: 449,1, MP:
277,1°C.

Hop chit 189: N-(3-xyano-4-flo-phenyl)-3-(diflometyl)-7-metyl-1,1-dioxo-2,3-
dihydropyrolo[3,4-f]thiazepin-6-carboxamit

(S)-(-)—2-metyl-2-propansulﬁnamit (21,2 g, 175 mmol) duoc tron véi 1-etoxy-
2,2-difloetanol (20,1 g, 159 mmol). Titan(IV)etoxit (50 mL, 1,09 g/mL, 238 mmol)
duoc bd sung dé tao thanh dung dich dic, mau trong sudt, dung dich nay duoc gia
nhiét dén nhiét 6 80°C véi binh ngung hdi luu trong didu kién nito trong 2 ngay. Hon
hop duoc 1am ngudi xuéng nhiét dd trong phong va dugc pha lodng sit dung EtOAc
(500 mL). H3n hop duoc rét vao nuée mudi (500 mL) trong khi khudy manh. Hon hop
hai pha nay dugc loc trén dém dicalit, dugc rira bang EtOAc (500 mL). Cac 16p cua
phﬁn dich loc duoc tach riéng va 16p hitu co duge 1am kho trén NaxSOs, duge loc va
dugc cd trong chan khong. Phin thé duoc tinh ché trén silic oxit st dung rira giai

gradien (EtOAc:heptan 0:100 dén 100:0) tao ra N-(1-etoxy-2,2-diflo-etyl)-2-metyl-
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propan-2-sulfinamit (18,3 g). Phuong phép B; Rt: 0,69 phut. m/z : 230 (M+H)" Khéi
luong chinh xdc: 229,1.

- N-(1-etoxy-2,2-diflo-etyl)-2-metyl-propan-2-sulfinamit (18,0 g, 78,5 mmol)
trong DCM (300 mL) dugc lam lanh dudi dong khi nito. xubng -50°C. B6 sung
vinylmagie bromua (118 mL, 1 M, 118 mmol) ting giot trong diéu kién nito vao hén
hop nay va khudy, duy tri nhiét 46 duéi -47°C. Sau khi bd sung hoan toan, tiép tuc
khudy trong 3 gio, dugc dé dat dén 0°C va dugc khudy trong 2 gid. Hon hop phan tng
dugc lam dung bang NH4Cl (chita nude, bdo hoa) va duge pha lodng bang EtOAc (500
mL). Cac 16p dugc phén tach va 16p chira nude duge chiét bang EtOAc (2 X 250 mL).
Céc chét hitu co két hop duoc 1am khd trén NaxSOs, dugc loc va duge cd trong chan
khong. Phin cin dugc tinh ché trén silic oxit bang cach sir dung gradien tir heptan dén
EtOAc dé tao ra N-[1-(diflometyl)alyl]-2-metyl-propan-2-sulfinamit (8,86 g). Phuong
phéap B; Rt: 0,71 phut. m/z : 212 (M+H)+‘Kh6i luong chinh xac: 211,1.

N-[1-(diflometyl)alyl]-2-metyl-propan-2-sulfinamit (8,86 g, 42,0 mmol) dugce
hoa tan trong MeOH (100 mL) va duoc lam lanh xuéng nhiét ¢4 0°C. Hdn hop dugc
xtr 1y bang HCI (21 mL, 4 M trong dioxan, 84 mmol). Hon hop thu dugce dugc khudy
trong 2 gio. Hon hop duge ¢d trong chin khong. Phén can thu dliqc dugc nghién thanh
bot véi dietylete, dugce loc, duoce rira béng dietylete (100 mL) va duogc lém kho trong 10
chan khong dé tao ra 1,1-diflobut-3-en-2-amin hydroclorua (5,4 g) du6i dang chét rén

mau trang.

Metyl 3-bromo-4-closulf0nyl-1-metyl-pyrol-Z-carbdxylat (3,68 g, 11,6 mmol)
dugc hoa tan trong pyridin (10 mL). 1,1-diflobut-3-en-2-amin hydroclorua (2 g, 13,9
mmol) duoc bd sung va hdn hop duoce khudy & nhiét d9 trong phong trong 19 gio. Hon
hop thu duge dugce cd trong chén khong va phﬁn can dugc tinh ché trén silic oxit (rita
giai gradien: EtOAc:heptan 0:100 . dén- 100:0) tao ra mety! 3-bromo-4-[1-
(diflometyl)alylsulfamoyl]-1-metyl-pyrol-2-carboxylat (1200 mg). Phuong phéap B; Rt:
0,84 phuat. m/z : 385 (M-H) Khéi luqng chinh xéc: 386,0.

Metyl 3-bromo-4-[ 1-(diflometyl)alylsulfamoyl]-1-metyl-pyrol-2-carboxylat
(200 mg, 0,52 mmol) va 5-amino-2-flo-benzonitril (84 mg, 0,62 mmol) trong THF kho
(5 mL) dugc xur ly bang lithi bis(trimetylsilyl)amit (1,6 mL, 1 M trong THEF,
1,6 mmol) & nhiét d9 trong phong. Sau 1 gid & nhiét 46 trong phong, lithi
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bis(trimetylsilyl)amit (1 mL, 1 M trong THF, 1 mmol) dugc bd sung va hdn hop dugce
khudy & nhiét do trong phong trong 1 gio. Hon hop dugce lam ding bang NH4Cl (chira
nudc, bdo hoa, 10 mL) va nude mudi (10 mL). Cac 16p dugc phan tach va 16p nude
dugc chiét bang EtOAc (3 X 20 mL). Céc chét chiét két hop dugc lam kho trén
Na2S0s, duge loc va dugc ¢d trong chan khong. Phan thé duge tinh ché trén silic oxit
(rlra giai gradien: EtOAc:heptan 0:100 dén 100:0) tao ra 3-bromo-N-(3-xyano-4-flo-
phenyl)-4-[ 1-(diflometyl)alylsulfamoyl]-1-metyl-pyrol-2-carboxamit (210 mg).

3-bromo-N-(3-xyano-4-flo-phenyl)-4-[ 1-(diflometyl)alylsulfamoyl]-1-metyl-

pyrol-2-carboxamit (210 mg, 0,43 mmol) trong DMF (I mL) véi TEA (0,12 mL,
0,73 g/mL, 0,85 mmol) dugc suc nito trong 5 phut. Sau d6 bis(tri-tert-
butylphosphin)paladi(0) (11 mg, 0,021 mmol) dugc bd sung va hdn hop duge gia nhiét
trong diéu kién nito trong bng bit kin & nhiét d6 90°C trong 2 gio. Hon hop duge rét |
trén dém silic oxit nhu vay va gradien tu heptan dén EtOAcrduQ'c ap dung taora hop
chéit 189 (86 mg). 'H NMR (400 MHz, DMSO-ds) 8 ppm 3,74 (s, 3 H) 4,38 - 4,59 (m,
1 H) 5,74 (dd, J=12,54, 2,86 Hz, 1 H) 6,07 - 6,49 (m, 1 H) 6,76 (dd, J=12,54, 2,64 Hz,
1 H) 7,56 (4, J=9,l3 Hz, 1 H) 7,68 (s, 1 H) 7,98 (ddd, J=9,‘19, 4,90, 2,64 Hz, 1 H) 8;03
- 8,34 (m, 2 H) 10,93 (br s, 1 H); Phuong phép.v B; Rt: 0,88 ﬁhﬁt._ﬁl/Z : 409 M-HY
Khéi lugng chinh xdc: 410,1. - R

Hop chét 190: 3-[(2-clo-4-pyridyl)metyl]-N-(3,4-diflophenyl)-3,7-dimetyl-1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

F
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‘ Hop chit 190 (90 mg) duge didu ché tuong tu nhu duge mé ta déi v6i hop chit
162, st dung 2-clo-4-(clometyl)pyridin thay vi 3-(clometyl)-5 -metylisoxazol. 1HNMR
(400 MHz, DMSO-ds) 8§ ppm 1,37 (s, 3 H) 2,65 (d, J=12,9 Hz, 1 H) 3,35 (d, /~=13,2
Hz, 1 H)397(s 3 H) 4,38 (d, /~13,2 Hz, 1 H) 4,65 (s, 1H)498(brd J=13,4 Hz, 1
H) 7,07 (s, 1 H) 7,09 - 7,18 (m, 2 H) 7,26 (d, J=1,3 Hz, 1H)732(s 1H)”61 - 7,69
(m, 1 H) 8,39 (d J=5,1 Hz, 1 H) 8,61 (s, 1 H); Phuong phap B; Rt: 1,07 phit. m/z :
495 (M-H) Khéi luong chinh xé4c: 496,1, MP: 225,0°C.
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Hop chit 191: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3-(4-pyridylmetyl)-
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

o) 0 F
(™, éﬂu/@@
o7y \ N

Hop chét 190 (70 mg, 0,14 mmol) dugc hda tan trong MeOH (25 mL) va Pd/C
(10%) (15 mg, 0,014 mmol) dugc bd sung va hSn hop phan ung dugce dit trong moi
tru(‘)'ng‘ khi hydro. Sau 2 gi0, dung dich dugc loc trén diéalit, duogc cd tfbng chan
khong, duoc tai hoa tan trong DCM (30 mL), dugc trung hoa bing NaHCO; (chita
nude, bao hoa) va cac chit hitu co két hop duogc c6 trong chén khong va duge tinh ché
trén silic oxit stt dung DCM/MeOH 100/0 dén 90/10 d tao ra hop chat 191 (23 mg).
'H NMR (400 MHz, DMSO-ds) & ppm 1,15 (s, 3 H) 2,74 (d, J=13,0 Hz, 1 H) 3,07 (d,
J=12,8 Hz, 1 H) 3,82 (s, 3 H) 4,40 (d, ]=13,2 Hz, 1 H) 4,63 (d, ]=13,6 Hz, 1 H) 7,30 -
7,36 (m, 2 H) 7,40 - 7,46 (m, 2 H) 7,49 (s, 1 H) 7,78 (br s, 1 H) 7,82 - 7,90 (m, 1 H)
8,51 - 8,53 (m, 2 H) 9,41 (s, 1 H); Phuong phap B; Rt: 0,96 phut. m/z : 461 (M-Hy
Khéi lugng chinh xé4c: 462,1, MP: 276,0°C.

Tbng hop 2-amino-2-(1-metylpyrazol-3-yl)propan-1-ol.

Ong dung tich 30ml dugc nap etyl N-(diphenylmetylen)glyxinat (2,5 g, 9,35
mmol), 3-bromo-1-metyl-1h-pyrazol (1,51 g, 9,35 mmol), kali phosphat ba 1an (6 g,
27,7 mmol) trong toluen (15 mL) va hdn hop duoc suc Nj trong 5 phit. Bis(tri-tert-
butylphosphin)paladi(0) (526 mg, 1,03 mmol) duoc bd sung va lo dugc .day nép va
hdn hop duge khuéy & nhiét do 100°C trong 16 gio. Hon hop du_gc'lém lanh va dugc
loc trén decalit. Phan dich loc duoc ¢b trong chian khong. Phén can dugc tinh ché b%lng
séc ky cot sir dung gradien tir 0 dén 100% EtOAc trong heptan. Cac phén doan sin
phdm dugc c6 trong chin khong dé tao ra etyl 2-(benzhydrylidenamino)-2-(1-
metylpyrazol-3-yl)axetat (1,95 g) duéi dang diu mau vang nhat.

Etyl 2-(benzhydrylidenamino)-2-(1-metylpyrazol-3-yl)axetat (1,95 g, 5,61
mmol) dugc hda tan trong DMF (30 mL) trong mdi truong khi N2. Hon hop dugce lam
lanh trén bé nudc da va NaH (thé phan tan 60% trong dau khoéang) (269 mg, 6,74
mmol) duge bd sung ting phén. Hon hop duge khudy & nhiét d6 5°C trong 30 phaut.
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Mel (0,42 mL, 2,28 g/mL, 6,74 mmol) dugc bd sung tung giot va hdn hop duge khuéy
& nhiét d6 5°C trong 15 phut va sau d6 duoc dé tang dén nhiét do trong phong. Hdn
hop dugc khudy & nhiét d6 trong phong trong 16 gid. H5n hgp dugc lam ding vé6i
nude va hdn hop duge ¢d trong chan khong. Phén cin dugc phan b gitta nudc va
EtOAc va 16p hitu co duogc tach riéng, dugc rira béng nuéec mudi, duge 1am kho
(MgS04), dugce loc va duge c6 trong chin khong. Phén cin duoc tinh ché bz?mg séc ky
cot str dung gradien tir 0 dén 50% EtOAc trong heptan. C4c phén doan san phim dugc
c¢d trong chén khoéng dé tao ra etyl 2-(benzhydrylidenamino)-2-(1-metylpyrazol-3-

yl)propanoat (1,1 g) dudi dang diu mau vang.

Etyl 2-(benzhydrylidenamino)-2-(1-metylpyrazol-3-yl)propanoat (1,1 g, 3,04
mmol) duogc hoa tan trong dietylete (20 mL). HCI (3,7 mL, 1 M trong H20, 3,7 mmol)
duoc bd sung va hdn hop dugc khudy & nhiét do trong phong trong 3 gid. Lop hitu co
dugc tach riéng va 16p nudc duoc trung hoa béng NaHCO_;. Lép nude dugc c;hiét bing
2-MeTHF va 16p hitu co duge lam khd (MQSO@, dugc loc va dugc ‘cﬁw’u;or-lg éhén
khong. Phin cin duoc tinh ché bing sic ky cit st dung gradien tit 0 dén 100%
MeOH/NH3 (90/10) trong DCM. Céc phan doan san phdm dugc cb trong chén khong
dé tao ra etyl 2-amino-2-(1-métylpyrazol-3-yl)propanoat (382 mg) dudi | dang dau
trong subt. Phuong phap B; Rt: 0,52 phat. m/z : 198 (M+H)" Khéi lugng chinh x4c:
197,1.

Etyl 2-amino-2-(1-metylpyrazol-3-yl)propanoat (382 mg, 1,94 mmol) dugc hoa
tan trong MeOH (10 mL) du6i Na. Natri borohydrua (147 mg, 3,87 mmol) dugc bd
sung va hdn hop duoc khudy & nhiét d6 trong phong trong 16 gid. Hon hop duoc ¢d
trong chén khong. Phin can dugc tinh ché bang séc ky cft st dung gradien tur 0 dén
100% MeOH/NH3 (90/10) trcng DCM. Cac phan doan san phérﬁ dl,bl'(_)'C‘ c6 trong chan
khong dé tao ra 2-amino-2-(1-métylpyrazol-3-yi)propan-1-ol (230 mg) dudi dang dau

trong sudt.
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Hop chat 192: N-(3,4-diflophenyl)-3,7-dimetyl-3-(1-metylpyrazol-3-yl)-1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit ' ‘

~N N F
\ —
N F
3
HN
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Hop chit 192 (223 mg) dugc diéu ché twong tu nhu duge mo ta ddi véi hop
chat 125, st dung 2-amino-2-(1-rhetylpyrazol-3-y].)propan-1-01 thay vi 2-amino-2-
phenylpropan-1-ol hydroclorua. 'H NMR (400 MHz, DMSO-ds) & ppm 1,59 (s, 3 H),
3,79 (s, 3 H), 3,82 (s, 3 H), 4,81 - 4,92 (m, 2 H), 6,33 (d, J=2,2 Hz, 1 H), 7,36 - 7,50
(m, 3 H), 7,60 (d, J=2,2 Hz, 1 H), 7,87 (ddd, J=13,2, 7,5, 2,5 Hz, 1 H), 8,16 (s, 1 H),
9,33 - 9,38 (m, 1 H); Phuong phap B; Rt: 1,05 phat. m/z: 450 (M-H) Khbi lugng
chinh xéc: 451,1. Hén hop raxemic dugc téch riéng thanh céc chit ddng phan ddi anh
ctia n6 thong qua SFC didu ché (Pha c6 dinh: Chiralpak Daicel AD 20 x 250 mm, Pha
dong: CO,, EtOH + 0,4 iPrNHy) d8 tao ra hop chat 192a (85 mg); Phuong phép D; Rt:
1,85 phat. m/z: 450 (M-H) Khéi luong chinh xéc: 451,1, MP: 208,7 °C, va 192b (85
mg); Phuong phéap D; Rt: 1,86 phut. m/z: 450 (M-H) Khéi lwong chinh xé4c: 451,1;
MP: 209,2°C. Phuong phap R; Rt : 192a: 4,17 phut, 192b: 4,96 phut.

Hop chét 193: (3R)-N-(3-clo-4-flo-phenyl)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-
dioxo-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 193 (101 mg) dugc didu ché tuong tu nhu ducjc md ta dbi véi hop
chit 88, st dung 3-clo-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400 MHz,
DMSO-dg) & ppm 1,13 (d, J=6,4 Hz, 3 H), 1,21 - 1,35 (m, 1 H), 2,19 (br dd, J=14,3,
6,8 Hz, 1 H), 2,70 - 2,81 (m, 1 H), 3,03 (br dd, J=14,9, 6,5 Hz, 1 H), 3,15-3,26 (m, 1
H), 3,47 (sxt, J=6,3 Hz, 1 H), 3,69 (s, 3 H), 4,69 (d, J=5,7 Hz, 1 H), 6,91 (d, J=10,1
Hz, 1 H), 7,38 - 7,45 (m, 2 H), 7,61 (ddd, J=9,0, 4,4, 2,6 Hz, 1 H), 8,00 (dd, J=6,9, 2,5
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Hz, 1 H), 10,46 (s, 1 H); Phuong phap B; Rt: 0,92 phut. m/z: 414 (M-H)" Khéi luong
chinh xac: 415,1, MP: 290,8°C.

Hop chat 194: (3R)-N-(3-clo-4-flo-phenyl)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-
dioxo-2,3-dihydropyrolo[3,4-f]thiazepin-6-carboxamit

Hop chéit 194 (89 mg) dugc didu ché twong tw nhu dugc mb ta dhi véi hop chét
84, st dung 3-clo-4-flo-anilin thay vi 3,4-difloanilin. 'H NMR (400 MHz, DMSO-ds)
8 ppm 1,20 (d, J=6,2 Hz, 3 H), 3,62 - 3,74 (m, 4 H), 3,76 - 3,88 (m, 1 H), 4,96 (d,
J=5,7 Hz, 1 H), 5,96 (dd, J=12,5, 2,6 Hz, 1 H), 6,55 (dd, J=12,5, 2,4 Hz, 1 H), 7,34 -
7,46 (m, 2 H), 7,57 (s, 1 H), 7,62 (ddd, J=9,0, 4,3, 2,5 Hz, 1 H), 8,00 (dd, J=6,8, 2,6
Hz; 1 H), 10,71 (s, 1 H); Phuong phap D; Rt: 1,63 phut. m/z: 412 (M-H)" Khéi luong
chinh x4c: 413,1; MP: 211,3°C.
" Hop chét 195: (3R)—N—(4-ﬂo—3-mety1¥phenyl)-3-(l-hydroxy-l-metyl—etyl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

OH
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Hop chit 195 (274 mg) ducc didu ché tuong tw nhu duge mé ta dbi véi hop

chit 93, st dung 4-flo-3-metyl-anilin thay vi 3,4-difloanilin. 1bH NMR (400 MHZ,
DMSO-ds) § ppm 1,06 (s, 3 H), 1,25 (s, 3H), 2,23 (d, J=2,0 Hz, 3 H), 3,47 - 3,61 (m, 1
H), 3,83 (s, 3 H), 3,93 (dd, J=12,5, 8,9 Hz, 1 H), 4,85 (s, 1 H), 4,90 - 5,00 (m, 1 H),
7,09 (t, J=9,2 Hz, 1 H), 7,46 (s, 1 H), 7,47 - 1,55 (m, 2 H), 7,57 (dd, 1=7,0, 2,6 Hz, 1
H), 9,22 (s, 1 H); Phuong phap D; Rt: 1,75 phit. m/z: 410 (M-H) Khéi lvong chinh
xac: 411,1. ‘ R

Tbng hop etyl 4-closulfonyl-3-hydroxy-1-metyl-pyrol-2-carboxylat.
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Axit closulfonic (2 mL, 1,753 g/mL, 30 mmol) duoc lam lanh xuéng 0°C va bd
sung etyl 3-hydroxy-1-metyl-pyrol-2-carboxylat (1 g, 5,9 mmol) tung phan vao chit
1ong dang khudy nay. Sau khi bd sung, hdn hop duoc dé dat dén nhiét do trong phong
va sau d6 duoc khudy trong mot gio nita. Hon hop thu duge duge bb sung timg giot
vao hdn hop nuéc dé-nuée di duge khudy (100 mL) gitt nhiét do dudi 5°C. Han hop
duoc chiét bing Me-THF, dugc 1am kho (Na2SO4), duge loc va duge ¢d trong chan
khong. Phan thd thu dugce duge nghién thanh bot trong xyclohexan, dugc loc va dugc

lam kho d tao ra etyl 4-closulfonyl-3-hydroxy-1-metyl-pyrol-2-carboxylat (1,1 g).

Hop chét 196: (3S)-N-(3 ,4-diﬂophenyl)—3-(1 -hydroxyxyclopropyl)-7-metyl-1 ,1-
dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Ho/H%:m‘\o \o\ /@iF

_ oé\ S\ g@/\u F

(S)-(—)-3-tert-butoXycarbony].—4-metoxycarbony1-2,2-dinietyl-1 ,3-oxazolidin (5
g, 19,3 mmol) duoc hoa tan trong THF (100 mL) va dugc lam lanh xuéng nhiét d6
0°C trudc khi titan(IV) isopropoxit (2,9 mL, 0,96 g/mL, 9,6 mmol) duge bd sung trong
khi dugc khudy trong 10 phit. Sau do, etylmagie bromua (16 mL, 3 M, 48 mmol)
duoc bd sung tir tir trong 10 phut dé thu duoc dung dich mau niu dém, va dung dich
duoc khudy & nhidt do 0°C va sau d6 dugc dé dat dén nhiét do trong phong. Sau 16
gio, dung dich dugc lam dimng bang NH4Cl (chita nude, bdo hoa) va duoc chiét bang
EtOAc, duoc 1am khd trén MgSOs, dugc loc va duge cd trong chan khong. Phén thd
thu dugc dugc tinh ché trén silic oxit str dung heptan/EtOAc: 100/0 dén 80/20 d tao
ra tert-butyl (4S)-4-(1-hydroxyxyclopropyl)-2,2-dimetyl-oxazolidin-3-carboxylat (4,0
-g) dudi dang dau nhe. 'H NMR (400 MHz, DMSO-de) & ppm 0,29 - 0,73 (m, 4 H) 1,35
- 1,49 (m, 15 H) 3,74 (br d, /=81,0 Hz, 1 H) 3,93 - 4,09 (m, 2 H) 5,30 (br s, 1 H).

NaH (933 mg, thé phan tan 60% trong dau khoang, 23,3 mmol) dugc hoa tan
" trong DMF (45 mL) va dugc lam lanh 'xuéng nhiét dC) 0°C trudc khi dung dich chura
tert—bu_tyi (4S)-4-(1-hydroxyxycldpropyl)—2,2-dimetyl-oxazolidin—3jcarboxy1a‘; (3,0 g,
11,7 mmol) trong THF (10 mL) duge bb sung. Dung dich duorc khuéy trong 30 f)hﬁf va
sau do benzy1 bromua (1,5 mL, 1,44 g/mL, 13 mmo.l).duoc bd sung. Dung dich duoc

-214-



28388

dé dat dén nhiét do trong phong va dwoc khudy trong 16 gid. Dung dich dugc 1am
dirng bang NH4Cl (chtra nudc, bic hoa) va duge khudy trong 10 phut trude khi duge
chiét bing EtOAc va duge rita ba 1in bing nude mubdi. Céc 16p hitu co két hop duoc
1am kh6 trén MgSOs, dugc loc va duge cd trong chan khong. Phéan thd thu duogc duoge
tinh ché trén silic oxit st dung heptan/EtOac tir 100/0 dén 50/50 d tao ra tert-butyl
(4S)-4-(1-benzyloxyxyclopropyl)-2,2-dimetyl-oxazolidin-3-carboxylat (2,8 2).

tert-butyl  (48)-4-(1-benzyloxyxyclopropyl)-2,2-dimetyl-oxazolidin-3-
carboxylat (2,8 g, 8,1 mmol) dugc hoa tan trong hdn hop chira MeOH (30 mL) va THF
(65 mL). HCI (25 mL, 1 M trong H>0O, 24,176 mmol) dugc bd sung timg giot va dung
dich duoc gia nhiét dén 50°C va duogc khuéy trong 48 gi¢. Dung dich sau 46 duoc
bazo héa bing K2COs va duge ¢b trong chan khong. Phin thd sau d6 duoc pha lodng
bing DCM va duge rira bing nude. Céc 16p hitu co két hop dugc cb trong chin khong
va duge tinh ché trén silic oxit st dung gradien tt DCM dén DCM/MeOH(NH3 7N)
9/1 dé tao ra (28)—2-amino-2-(l-benzyonyxyclopropyl)etanol (1,2 g). Phuong phap B;
Rt: 0,52 phut. m/z: 208 (M+H)* Khéi luong chinh xac: 207,1. |

(28)-2-amino-2-(1-benzyloxyxyclopropyl)etanol (950 mg, 4,6 mmol) dugec hoa
tan trong DCM kho va 2 g sang phan tit (4A) dugc bd sung & nhiét d6 trong phong
trong méi trudng khi tro. 4-metoxybenzaldehyt (0,69 mL, 1,119 g/mL, 5,5 mmol) sau
d6 duoc bd sung va dung dich dugc khudy & nhiét d6 trong phong trong 16 gid. Dung
dich dugc loc nhanh, duge cd trong chan khong va duoc tai h(‘_)a tan trong MeOH (18
mL)‘ va &Ufgé lam lanh xubng nhiét d§ 0°C tr“u(')rc‘khi nétri bqrohydrua (433 ‘mg, 11,46
mmol) dugc bd sung va dung dich sau d6 dugc dé dat dén nhiét d trong phong. Sau 2
gid, dung dich dugc lam dimg bing nuéc, duoc chiét bing DCM, dugc 1am kho trén
NazSO4, duogce loc, duge c6 va duge ﬁnh ché trén silic oxit sur dung heptan/EtOAc
100/0 dén  10/90 d& tao ra (23)-2-(1-benzyloxyxyq1opropy1)-2-[(4-
metoxyphenyl)metylamino]etanol (1,3‘8 g). 'H NMR (400 MHZ, DMSO-ds) 6 ppm
0,59 - 0,71 (m, 2 H) 0,87 - 1,03 (m, 2 H) 2,68 (dd, J=7,0, 4,6 Hz, 1 H) 3,56 (dd,
J=10,8, 7,0 Hz, 1 H) 3,74 (dd, J=10,8, 4,6 Hz, 1 H) 3,78 - 3,84 (m, 4 H) 3,91 - 3,98
(m, 1 H) 4,47 - 4,62 (m, 2 H) 6,86 (d, J=7,7 Hz, 2 H) 7,22 - 7,34 (m, 7 H); Phuong
phép B; Rt: 0,94 phit. m/z: 328 (M+H)* Khéi lugng chinh xéc: 327,2.
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(29)-2-(1-benzyloxyxyclopropyl)-2-[(4-metoxyphenyl)metylamino]etanol (1,13

g, 3,451 mmol) dugc hoa tan trong ACN (20 mL) va bazo Hunig (1,78 mL, 0,75 g/mL,
10,4 mmol) duoc bd sung sau d6 14 etyl 4-closulfonyl-3-hydroxy-1-metyl-pyrol-2-
carboxylat (924 mg, 3,45 mmol). Sau 16 gi¢, dung dich dugc lam ding bing NaHCO3
(chtra nuéc, bdo hoa, 50 mL) va dugc khudy trong 10 phut. Dung dich sau d6 duge
chiét bing EtOAc (3 X 50 mL). Cac chét hitu co két hop duoc 1am khd trén NazSOs,
dugc loc, duge c6 trong chan khong va dugc tinh ché trén silic oxit st dung
heptan/EtOAc 100/0 dén 20/80 dé tao fa etyl 4-[[(1S)-l-(i-benzyloxyxyclopropyl)-2-
hydroxy-etyl]-[(4-metoxyphenyl)metyl]sulfamoyl]-3 -hydroxy- 1-metyl-pyrol-2-
carboxylat (800 mg).

Etyl 4-[[(1S)-1-(1-benzyloxyxyclopropyl)-2-hydroxy-etyl]-[(4-metoxyphenyl)
metyl]sulfamoyl]-3-hydroxy-1-metyl-pyrol-2-carboxylat (800 mg, 1,43 mmol) duoc
hoa tan trong THF (15 mL). Triphenylphosphin (413 mg, 1,58 mmol) va di-tert-butyl
azodicarboxylat (363 mg, 1,58 mmol) duoc bd sung. Sau 16 gi&, dung dich dﬁqc chiét
bang EtOAc, duoc rira bang nudc va cic chét hitu co két hop dugc lam kho trén
MgSOs, dugc loc va duge cb trong chan khong. Phén thd dugc tinh ché trén silic oxit
st dung heptan/EtOAc 100/ dén 0/100 dé tao ra etyi (38)-3-(1-benzyloxyxyclopropyl)-
2-[(4-metoxyphenyl)metyl]-7-mety1-1 ,1-diox0-3,4-dihydropyrolo[3,4-
b][1,4,5]oxathiazepin-6-carboxylat (774 mg).

Etyl (3S)-3-(1-benzyloxyxyclopropyl)-2-[(4-metoxyphenyl)metyl]-7-metyl-1,1-
dioxo-3,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxylat (774 mg, 1,43 mmol)
duoc hoa tan trong THF (20 mL) va 3,4-difloanilin (0,1.6 mL, 1,29 g/mL, 1,58 mmol)
va LIHMDS (7 mL, 1 M trong THF, 7 mmol) duge bd sung. Sau 2 gio ¢ nhigt do trong
phong, dung dich dugc lam diung bang NH.C1 (chtra nudc, béo hoa) va duqé chiét
Béng EtOAc, cac 16p hitu co két hop duoc lam kho béng'MgSO4, dixc;c loc, dugc b
trong‘ chan khong va phin thé dugc tinh ché trén silic oxit sit dung rira giai gfadien
~ heptan/EtOAc: 100/0 dén 0/100. Phén thd thu duge duge phan bd giita EtOAc (50 ml),
10 mL HCI (chta nude, 1M) va nude (20 mL) va duogc khudy trong 10 phiit. Sau khi
chiét, ‘céc 16p hiru co két hop duoc lam kho trén MgSOs, dugce loc va dugce .ccf) trong
chéﬁ khong & tao ra (3S)-3-(1-benzyloxyxyclopropyl)-N-G,4-diﬂophehyl)-é-[(4-
metoxyphenyl)metyl]-7-metyl-1,1-dioxo-3,4-dihydropyrolo[3,4-b] [.1',4, 5]oxathiazepin-
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6-carboxamit (621 mg) Phuong phép B; Rt: 1,41 phut. m/z: 624 (M+H)" th")‘i lugng
chinh xéc: 623,1. ‘

” (3S)-3-(1-benzyloxyxyclopropyl)-N-(3,4-diflophenyl)-2-[(4-
metoxyphenyl)metyl]-7-metyl-1,1-dioxo-3 ,4-dihydropyrolo [3',‘4-b] [1 ,4,5]oxathiazepin-
6-carboxamit (100 mg, 0,16 mmol) dugc hoa tan trong DCM (2 mL) va TFA (1,23
mL, 1,49 g/mL, 16,0 mmol) dugc bd sung & nhiét do trong phong. Sau 16 gid, phan
{ing duoc 1am dimg bing nuéc va NaHCO; (chira nude, bio hoa) va duge chiét bing
DCM. Céc 16p hitu co két hop dugce lam khé trén MgSOs, duge loc, duge ¢d trong
chan khong va duoc tinh ché trén silic oxit tao ra (3S)-3-(1-benzyloxyxyclopropyl)-N-
(3,4-diflophenyl)-7-metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-
6-carboxamit (70 mg). Phuong phip B; Rt: 1,21 phat. m/z: 504 (M+H)" Khéi luong
chinh xac: 503,1.

(39)-3-(1-benzyloxyxyclopropyl)-N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit (70 mg, 0,139 mmol) dugc
hoa tan trong MeOH (20 mL) va HOAc (0,4 mL, 1,049 g/mL, 7,0 mmol) va 5 giot
thiophen 0,4% trong THF dugc b6 sung. Pd/C (10%) (15 mg, 0,014 mmol) duogc b
sung. Dung dich dugc hydro héa & nhiét d§ trong phong trong 1 gid. Hdn hgp phan
g dugc loc trén dicalit, dugc cb trong chan khong, dugc tinh ché trén silic oxit sir
dung heptan/EtOAc 100/0 dén 50/50 d& tao ra hop chit 196 (12 mg). 'H NMR (400
MHz, DMSO-ds) 8 ppm 0,57 - 0,80 (m, 4 H) 3,46 - 3,53 (m, 1 H) 3,83 (s, 3 H) 3,99 -
4,09 (m, 1 H) 4,92 (dd, J=12,5, 1,3 Hz, 1 H) 5,50 (s, 1 H) 7,36 - 7,53 (m, 4 H) 7,87
(ddd, J=13,1, 7,5, 2,4 Hz, 1 H) 9,43 (s, 1 H); Phuong phap B; Rt: 0,89 phut. m/z : 412
(M-H) Khéi lugng chinh xéc: 413,1.

Hop chét 197: 3-[(6-clo-3-pyridyl)metyl]-N-(3,4-diflophenyl)-3,7-dimetyl-1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chat 197 (331 mg) duogc didu ché twong tu nhu dugc md ta dbi véi hop
chit 162, st dung 2-clo-5-(clometyl)pyridin thay vi 3-(clometyl)-5-metylisoxazol.
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IH NMR (400 MHz, DMSO-ds) & ppm 1,13 (s, 3 H), 2,75 (d, J=13,2 Hz, 1 H), 3,06
(d, J=13,2 Hz, 1 H), 3,82 (s, 3 H), 4,41 (d, J=13,0 Hz, 1 H), 4,64 (d, J=13,2 Hz, 1 H),
7,38 - 7,46 (m, 2 H), 7,49 (s, 1 H), 7,52 (d, J=8,1 Hz, 1 H), 7,74 - 7,88 (m, 3 H),
8,33 (d, J=2,2 Hz, 1 H), 9,40 (s, 1 H); Phwong phap B; Rt: 1,08 phut. m/z : 495 (M-H)
Khéi luong chinh x4c: 496,1.

Hop chit 198: N-(3-clo-4-flo-phenyl)-3-[(6-clo-3-pyridyl)metyl]-3,7-dimetyl-
1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

F
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Hop chit 198 (109 mg) duoc diéu ché twong tu nhu duge md ta ddi véi hop
chit 197, st dung 3-clo-4-flo-anilin thay vi 3,4-difloanilin. '"H NMR (400 MHz,
DMSO-ds) & ppm 1,14 (s, 3 H), 2,74 (d, J=13,2 Hz, 1 H), 3,07 (d, J=13,4 Hz, 1 H),
3,82 (s, 3 H), 4,42 (d, J=13,2 Hz, 1 H), 4,64 (d, J=13,2 Hz, 1 H), 7,41 (t, J=9,0 Hz, 1
H), 7,49 (s, 1 H), 7,51 (d, J=8,5 Hz, 1 H), 7,63 (ddd, J=9,0, 4,4, 2,6 Hz, 1 H), 7,76 (s, 1
H), 7,80 (dd, J=8,4, 2,4 Hz, 1 H), 7,97 (dd, J=6,8, 2,6 Hz, 1 H), 8,33 (d, J=2,4 Hz, 1
H), 9,38 (s, 1 H); Phuong phéap B; Rt: 1,13 phut. m/z : 511 (M-H) Khdi lwong chinh
xac: 512,1.

Hop chat 199: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3-(3-pyridylmetyl)-
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chit 197 (389 mg, 0,78 mmol), Pd/C (10%) (42 mg, 0,039 mmol) va TEA
(0,22 mL, 0,73 g/mL, 1,57 mmol) dugc phén tan trong THF (50 mL) va dugc dat trong
moi truong khi hydro trong 2 gid. Hon hop phén ung dugc loc va phin cin dugc
nghién thanh bot trong DIPE tao ra hop chét 199 dudi dang bdt mau tréng nhat. Bot
nay duogc tach riéng thanh céac chét déng phan ddi anh ctia n6 thong qua SFC diéu ché
(Pha ¢ dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO2, EtOH + 0,4 iPrNH>)
tao ra hop chédt 199a (141 mg), 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,14 (s, 3 H),
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2,74 (d, J=13,2 Hz, 1 H), 3,06 (d, J=13,4 Hz, 1 H), 3,82 (s, 3 H), 4,42 (d, J=13,2 Hz, 1
H), 4,63 (d, J=13,2 Hz, 1 H), 7,37 (dd, J=7,7, 5,3 Hz, 1 H), 7,40 - 7,45 (m, 2 H), 7,48
(s, 1 H), 7,71 - 7,75 (m, 1 H), 7,76 (s, 1 H), 7,82 - 7,89 (m, 1 H), 8,47 (d, J=5,0 Hz, 1
H), 8,52 (s, 1 H), 9,41 (s, 1 H); Phuong phap B; Rt: 0,94 phut. m/z : 461 (M-H) Khdi
lugng chinh xac: 462,1, MP: 267,1 °C va hop chit 199b (136 mg), 'H NMR (400
MHz, DMSO-ds) & ppm 1,14 (s, 3 H), 2,74 (d, J=13,2 Hz, 1 H), 3,06 (d, J=13,2 Hz, 1
H), 3,82 (s, 3 H), 4,42 (d, J=13,2 Hz, 1 H), 4,63 (d, ]=13,2 Hz, 1 H), 7,37 (dd, J=7.8,
5,2 Hz, 1 H), 7,40 - 7,47 (m, 2 H), 7,49 (s, 1 H), 7,71 - 7,75 (m, 1 H), 7,76 (s, 1 H),
7,82 - 7,89 (m, 1 H), 8,46 - 8,53 (m, 2 H), 9,41 (s, 1 H); Phuong phép B; Rt: 0,94 pht.
m/z : 461 (M-H)" Khdi luong chinh xac: 462,1, MP: 268,3°C sau khi nghién thanh bét
tit DIPE. Phuong phap R; Rt : 197a: 4,57 phut, 197b: 5,09 phut.

Hop chét 200: (3R)-N-(4-flo-3-metyl-phenyl)-3-[(1S)-1-hydroxyetyl]-7-metyl-
1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 200 (241 mg) dugc didu ché twong tu nhu dugc rhé ta dbi voi hop
chét 35, sir dung 4-flo-3-metyl-anilin thay vi 3,4-difloanilin va gia nhiét 8 gid ¢ nhiét
d6 110°C. San phdm thé dugc tinh ché thong qua HPLC diéu ché (Pha cb dinh: RP
XBridge Prep C18 ODB- 5pm, 30x250mm, Pha dong: dung dich 0,1 % TFA trong
nude + 5% ACN, ACN) tao ra hop chat 200 (241 mg). '"H NMR (400 MHz, DMSO-
ds) 8 ppm 1,21 (d, J=6,2 Hz, 3 H), 2,23 (d, J=2,0 Hz, 3 H), 3,36 - 3,46 (m, 1 H), 3,55 -
3,66 (m, 1 H), 3,83 (s, 3 H), 3,98 (dd, I=12,7, 8,9 Hz, 1 H), 4,88 (dd, J=12,7, 2,0 Hz, 1
H), 5,04 (d, J=5,9 Hz, 1 H), 7,09 (t, ]=9,2 Hz, 1 H), 7,44 (s, 1 H), 7,48 - 7,55 (m, 1 H),
7,55 - 7,67 (m, 2 H), 9,21 (s, 1 H); Phuong phap Z; Rt: 7,32 phut. m/z : 396 (M-H)
Khéi luong chinh xac: 397,1.
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Hop chat 201: N-(3,4-diflophenyl)-3,3-bis(hydroxymetyl)-7-metyl-1,1-dioxo-
4,5-dihydro-2H-pyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét 131 (55 mg, 0,14 mmol), nuéc (0,200 ml), MeOH (3 mL), PTSA
(0,57 mg, 0,003 mmol) va 2,6-ditert-butyl-4-metyl-phenol (0,5 mg, 0,002 mmol) dugc
dt trong 6ng bit kin. Phan tmg dugc tién hanh bang cach gia nhiét va khudy trong 132
gid & nhiét d6 80°C. H3n hop phan img dugc tinh ché théng qua HPLC didu ché (Pha
¢ dinh: RP XBridge Prep C18 OBD-10um, 50x150mm, Pha dong: dung dich
NHsHCO;3 0,25% trong nude, ACN) tao ra hop chét 201 (10 mg); '"H NMR (400 MHz,
DMSO-ds) & ppm 1,84 - 1,96 (m, 2 H), 2,86 - 2,97 (m, 2 H), 3,40 - 3,55 (m, 4 H), 3,69
(s, 3 H), 4,91 (brs, 1 H), 7,35 - 7,46 (m, 3 H), 7,80 - 7,87 (m, 1 H); Phuong phép B;
Rt: 0,71 phtt. m/z: 414 (M-H) Khéi lugng chinh x4c: 415,1, va hop chét tho 202 (18
mg).

Hop chit 202: N-(3,4-diflophenyl)-3-(hydroxymetyl)-3-(metoxymetyl)-7-
metyl-1,1-dioxo-4,5-dihydro-2H-pyrolo[3,4-f]thiazepin-6-carboxamit

Hop chét thé 202 (18 mg) thu dugc trong qué trinh tdng hop hop chét 201 dugce
tinh ché trén silic oxit str dung gradien heptan so v6i EtOAc dé tao ra hop chét 202 (12
mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,82 - 1,97 (m, 2 H), 2,86 - 2,98 (m, 2 H),
327 - 3,29 (m, 3 H), 3,35 - 3,53 (m, 4 H), 3,69 (s, 3 H), 4,72 (br s, 1 H), 6,94
(brs, 1 H), 7,37 - 7,46 (m, 3 H), 7,79 - 7,87 (m, 1 H), 10,36 (brs, 1 H); Phuong phap
B; Rt: 0,81 phut. m/z: 428 (M-H) Khdi luong chinh xac: 429,1.
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Hop chit 203: N-(3,4-diflophenyl)-3-(hydroxymetyl)-3,7-dimetyl-1,1-dioxo-
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

o=
° AN
Hop chét 203 (196 mg) dugc didu ché twong ty nhu duge md ta ddi véi hop
chit 133, sir dung 2-amino-2-metyl-propan-1,3-diol thay vi 2-amino-1,3-propandiol.
Hon hop raxemic nay dugc tach riéng thanh céc chét ddng phan dbi anh ctia n6 st
dung SFC diéu ché (Pha cd dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO,
EtOH véi 0,4% iPrNH>) tao ra hgp chét 203a (46,6 mg); '"H NMR (400 MHz, DMSO-
ds) & ppm 1,26 (s, 3 H), 3,19 - 3,29 (m, 1 H), 3,68 (dd, J=10,9, 6,1 Hz, 1 H), 3,81 (s, 3
H), 4,47 (d, J=13,2 Hz, 1 H), 4,56 (d, J=13,2 Hz, 1 H), 5,06 (t, J=5,8 Hz, 1 H), 7,37 -
7,45 (m, 3 H), 7,70 (s, 1 H), 7,81 - 7,88 (m, 1 H), 9,33 (s, 1 H); Phuong phéap B; Rt:
0,85 phit. m/z: 400 (M-H)  Khdi lwgng chinh x4c: 401,1; va hop chét 203b (44,7 mg);
'H NMR (400 MHz, DMSO-ds) 6 ppm 1,26 (s, 3 H), 3,22 - 3,28 (m, 1 H), 3,68 (dd,
J=10,7, 6,1 Hz, 1 H), 3,81 (s, 3 H), 4,44 - 4,59 (m, 2 H), 5,06 (t, J=5,8 Hz, 1 H), 7,37 -
7,45 (m, 3 H), 7,71 (s, 1 H), 7,81 - 7,88 (m, 1 H), 9,33 (s, 1 H); Phuong phéap B; Rt:
0,85 phtt. m/z: 400 (M-H)" Khéi luong chinh x4c: 401,1 duéi dang bdt mau tring sau
khi két tinh tir hdn hop EtOAc:DIPE. Phuong phap R; Rt : 203a: 3,86 phut, 203b: 4,39
phut.
| " Hop chit 204: N—(2-clo-4-pyridyl)-_3-(ilydroxyfnetyl)-?);7-dim.etyl-1,l-dioxo-
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

HN\ N
g X N cl
= \_n

N

HO

Hop chit 204 (205 mg) duoc didu ché tuong tw nhu duge mé ta ddi véi hop
chét 203, st dung 2-clopyridin-4-amin thay vi 3,4-difloanilin. San phim thd dugc tinh
ché thong qua HPLC diéu ché (Pha ¢ dinh: RP XBridge Prep C18 ODB- 5um,
50x150mm, Pha dong: dung dich NH4HCO3 0,25% trong nudc, MeOH) tao ra hop
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chat 204. HAn hop raxemic nay duge tach riéng thanh cac chét ddng phan dbi anh cia
né st dung SFC didu ché (Pha c6 dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong:
CO,, EtOH vé6i 0,4% iPrNH3) tao ra hgp chit 204a (44,2 mg); '"H NMR (400 MHz,
DMSO-ds) & ppm 1,27 (s, 3 H), 3,26 - 3,29 (m, 1 H), 3,68 (dd, J=10,8, 5,9 Hz, 1 H),
3,82 (s, 3 H), 4,48 - 4,61 (m, 2 H), 5,08 (t, J=5,8 Hz, 1 H), 7,50 (s, 1 H), 7,67 (dd,
J=5,7, 2,0 Hz, 1 H), 7,75 (s, 1 H), 7,83 (d, J=1,5 Hz, 1 H), 8,28 (d, J=5,7 Hz, 1 H),
9,58 (s, 1 H); Phuong phap B; Rt: 0,72 phat. m/z: 399 (M-H) Khéi lugng chinh x4c:
400,1; va hop chit 203b (48,7 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 1,27 (s, 3
H), 3,25 - 3,29 (m, 1 H), 3,64 - 3,72 (m, 1 H), 3,82 (s, 3 H), 4,48 - 4,61 (m, 2 H), 5,03
- 5,13 (m, 1 H), 7,50 (s, 1 H), 7,67 (dd, J=5,6, 1,9 Hz, 1 H), 7,75 (br s, 1 H), 7,83 (d,
J=1,8 Hz, 1 H), 8,28 (d, J=5,5 Hz, 1 H), 9,58 (br s, 1 H); Phuong phap B; Rt: 0,85
phut. m/z: 399 (M-H) Khéi lugng chinh xac: 400,1 duéi dang bdt mau tring sau khi
két tinh tir hdn hop EtOAc:DIPE. Phuong phap R; Rt : 204a: 4,58 phut, 204b: 5,15
phut. ' |

Hop chét 205  3-but-2-ynyl-N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

[0}
HN\ —é’/\
_S ~
O/\\ H
o N

Hop chét 205 (243 mg) duoc didu ché twong tw nhu duge md ta déi véi hop
chit 14, sir dung 2-aminohex-4-yn-1-ol thay vi DL-alaninol va ACN thay vi THF lam
dung moi trong budc thir nhét. Sl,i dong vong thu duqc sau khi gia nhiét qua dém &
nhiét dd 110°C trong DMF. H NMR (400 MHz, DMSO-ds) & ppm 1,78 (t, J=2,4 Hz, 3
H), 2,32 - 2,47 (m, 2 H), 3,68 - 3,78 (m, 1 H), 3,81 (s, 3 H), 3,95 (dd, J=13,0, 9,0 Hz, 1
H), 4,67 (dd, J=12,8, 2,0 Hz, 1 H), 7,36 - 7,48 (m, 3 H), 7,77 (d, J=9,2 Hz, 1 H), 7,82 -
7,88 (m, 1 H), 9,45 (s, 1 H); Phuong phap B; Rt: 1,03 phut. m/z: 408 (M-H) Khéi
luong chinh xéc: 409,1.
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Hop chit 206: 3-[xyclopropyl(hydroxy)metyl]-N-(4-flo-3-metyl-phenyl)-7-
metyl-1,1-dioxo-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

OH

VSR/\O 0 /éj/ "
HN //O‘MN
2\

° \

Hop chit 206 (361 mg) duogc diéu ché trong tw nhu duge md ta dbi véi hop
chét 105, st dung 4-flo-3-metyl-anilin thay vi 3,4-difloanilin. Hon hgp raxemic nay
duoc tach riéng thanh cic epime cia né théng qua SFC diéu ché (Pha c¢6 dinh:
Chiralpak Diacel ID 20 x 250 mm, Pha dong: CO,, EtOH + 0,4 iPrNH>) tao ra 206a
(163 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,23 - 0,51 (m, 4 H), 1,00 - 1,12 (m,
1 H), 2,23 (d, J=2,0 Hz, 3 H), 3,09 (q, J=6,5 Hz, 1 H), 3,57 - 3,69 (m, 1 H), 3,83 (s, 3
H), 4,01 (dd, J=12,8, 9,1 Hz, 1 H), 4,90 (dd, J=12,7, 2,0 Hz, 1 H), 5,00 (d, J=5,6 Hz, 1
H), 7,09 (t, J=9,2 Hz, 1 H), 7,44 (s, 1 H), 7,47 - 7,55 (m, 1 H), 7,55 - 7,64 (m, 2 H),
9,22 (s, 1 H); Phuong phap D; Rt: 1,80 phuat. m/z: 422 (M-H) Khéi luong chinh xac:
423,1 va 206b (32 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,17 - 0,48 (m, 4 H),
0,96 - 1,09 (m, 1 H), 2,23 (d, J=2,0 Hz, 3 H), 3,05 - 3,18 (m, 1 H), 3,71 - 3,81 (m, 1
H), 3,83 (s, 3 H), 4,05 (dd, J=12,7, 9,2 Hz, 1 H), 4,74 (dd, J=13,2, 0,7 Hz, 1 H), 4,90 -
5,08 (m, 1 H), 7,09 (t, J=9,2 Hz, 1 H), 7,35 - 7,47 (m, 2 H), 7,47 - 7,54 (m, 1 H), 7,56
(dd, J=6,9, 2,8 Hz, 1 H), 9,24 (s, 1 H); Phuong phap D; Rt: 1,81 phut. m/z: 422 (M-H)
Khéi lugng chinh xac: 423,1; MP: 234,7°C. Phuong phap U; Rt : 206a: 4,19 phut,
206b: 5,11 phut.

Hop chit 207: N-(3-clo-4-flo-phenyl)-3-[xyclopropyl(hydroxy)metyl]-7-metyl-
1,1-dioxo0-3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

OH Cl
F
HN /O.é/H\ N
\S/ 3 H
o// \ N\

Hop chit 207 (260 mg) dugc didu ché tuong ty nhu duge mé ta ddi véi hop
chét 105, str dung 3-clo-4-flo-anilin thay vi 3,4-difloanilin. Hdn hop raxemic nay duge

tach riéng thanh c4c epime ciia n6 thong qua SFC diu ché (Pha c6 dinh: Chiralpak
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Diacel ID 20 x 250 mm, Pha dong: CO2, EtOH + 0,4 iPrNH>) tao ra 207a (148 mg); H
NMR (400 MHz, DMSO-ds) 8 ppm 0,20 - 0,55 (m, 4 H), 0,96 - 1,12 (m, 1 H), 3,09 (q,
J=6,5Hz, 1 H), 3,56 - 3,69 (m, 1 H), 3,83 (s, 3 H), 4,00 (dd, J=12,8, 9,2 Hz, 1 H), 4,91
(dd, J=12,7, 2,0 Hz, 1 H), 5,00 (d, J=5,6 Hz, 1 H), 7,38 (t, J=9,1 Hz, 1 H), 7,47 (s, 1
H), 7,60 (d, J=9,9 Hz, 1 H), 7,65 (ddd, J=9,1, 4,3, 2,6 Hz, 1 H), 8,00 (dd, J=6,8, 2,6
Hz, 1 H), 9,41 (s, 1 H); Phuong phap D; Rt: 1,88 phut. m/z: 442 (M-H) Khéi luong
chinh xac: 443,1 va 207b (45 mg); '"H NMR (400 MHz, DMSO-ds) 8 ppm 0,16 - 0,49
(m, 4 H), 0,95 - 1,09 (m, 1 H), 3,08 - 3,17 (m, 1 H), 3,71 - 3,81 (m, 1 H), 3,83 (s, 3 H),
4,04 (dd, I=12,7, 9,2 Hz, 1 H), 4,75 (dd, J=12,9, 1,1 Hz, 1 H), 5,00 (d, J=4,9 Hz, 1 H),
7,39 (t, J=9,1 Hz, 1 H), 7,42 - 7,50 (m, 2 H), 7,64 (ddd, J=9,0, 4,3, 2,6 Hz, 1 H), 7,99
(dd, J=6,8, 2,6 Hz, 1 H), 9,43 (s, 1 H); Phuong phap D; Rt: 1,81 phut. m/z: 442 M-H)
Khéi luong chinh xac: 443,1; MP: 215,8°C. Phuong phép U; Rt : 206a: 4,30 phut,
206b: 5,41 phut.

Hop chit 208: 3-[xyc1opropy1(hydroxy)metyl]-7-métyl-1,1-dioXo-N-(3,4,5-
triflophenyl)-3,4-dihydro-2H-pyrolo[3,4-b][ 1,4,5]oxathiazepin-6-carboxamit

. OH , F
HN /o ||
N7 ~ N F
S H
O// \ N
AN

Hop chit 208 (289 mg) dugc didu ché twong tw nhu duge md ta ddi véi hop
chét 105, st dung 3,4,5-trifloanilin thay vi 3,4-difloanilin. Hon hop raxemic ndy dugce
tach riéng thanh céc epime ctia n6 thong qua SFC didu ché (Pha cb dinh: Chiralpak
Diacel ID 20 x 250 mm, Pha dong: CO,, EtOH + 0,4 iPrNH>) tao ra 208a (124 mg);
'H NMR (400 MHz, DMSO-ds) 8 ppm 0,25 - 0,53 (m, 4 H), 0,99 - 1,11 (m, 1 H), 3,08
(q, J=6,5 Hz, 1 H), 3,63 (q, J=8,4 Hz, 1 H), 3,82 (s, 3 H), 3,99 (dd, J=12,8, 9,2 Hz, 1
H), 4,94 (dd, J=12,8, 1,8 Hz, 1 H), 5,02 (d, J=5,6 Hz, 1 H), 7,50 (s, 1 H), 7,62 (br d,
J=9,5Hz, 1 H), 7,66 - 7,77 (m, 2 H), 9,49 (s, 1 H); Phuong phap D; Rt: 1,91 phut. m/z:
444 (M-H) Khéi lugng chinh xac: 445,1 va 208b (43 mg); 'H NMR (400 MHz,
DMSO-ds) & ppm 0,16 - 0,50 (m, 4 H), 0,95 - 1,08 (m, 1 H), 3,08 - 3,16 (m, 1 H), 3,72
- 3,81 (m, 1 H), 3,82 (s, 3 H), 4,04 (dd, J=12,7, 9,2 Hz, 1 H), 4,77 (dd, J=12,5, 1,1 Hz,
1 H), 5,02 (d, J=4,9 Hz, 1 H), 7,41 - 7,53 (m, 2 H), 7,64 - 7,75 (m, 2 H), 9,51 (s, 1 H);
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Phuong phap D; Rt: 1,88 phut. m/z: 444 (M-H)  Khi lugng chinh x4c: 445,1. Phuong
phép U; Rt : 208a: 3,49 phut, 208b: 4,27 phut.

Hop chit 209: N-[2-(diflometyl)-4-pyridyl]-3,7-dimetyl-3-[(5-metylisoxazol-3-
ylmetyl]-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chat 209 (92 mg) dugc didu ché twong tu nhu duge md ta ddi véi hop chat
162, st dung 2-(diflometyl)pyridin-4-amin thay vi 3,4-difloanilin. Hop chét nay duoc
tach riéng thanh céc chit ddng phan ddi anh cta né théng qua SFC diéu ché (Pha cb
dinh: Kromasil (R,R) Whelk-O 1 10/100, Pha dong: CO, EtOH + 0,4 iPrNH>) tao ra
hop chét 209a (23 mg), 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,22 (s, 3 H), 2,40 (s, 3
H), 2,89 (d, J=13,9 Hz, 1 H), 3,04 (d, J=14,1 Hz, 1 H), 3,83 (s, 3 H), 4,44 (d, J=13,2
Hz, 1 H), 4,62 (d, J=13,2 Hz, 1 H), 6,21 (d, J=0,9 Hz, 1 H), 6,91 (t, J=55,0 Hz, 1 H),
7,54 (s, 1 H), 7,79 (br d, J=5,6 Hz, 1 H), 7,95 (br s, 1 H), 8,03 (d, J=1,8 Hz, 1 H), 8,55
(d, J=5,5 Hz, 1 H), 9,71 (s, 1 H); Phuong phap B; Rt: 0,88 phit. m/z : 480 (M-H)
Khdi lwong chinh xac: 481,1 va hop chét 209b (19 mg), '"H NMR (400 MHz, DMSO-
ds) & ppm 1,22 (s, 3 H), 2,40 (s, 3 H), 2,91 (s, 1 H), 3,04 (d, J=14,1 Hz, 1 H), 3,83 (s, 3
H), 4,44 (d,J=13,2 Hz, 1 H), 4,61 (s, 1 H), 6,21 (s, 1 H), 6,91 (t,J=55,0 Hz, 1 H), 7,54
(s, 1 H), 7,79 (d, J=5,4 Hz, 1 H), 7,95 (br s, 1 H), 8,03 (d, J=1,8 Hz, 1 H), 8,55 (d,
J=5,7 Hz, 1 H), 9,71 (s, 1 H); Phuong phap B; Rt: 0,86 phut. m/z : 480 (M-H)" Khdi
lugng chinh xac: 481,1. Phuong phap X; Rt : 209a: 5,56 phut, 209b.: 5,91 phut. |

Hop chit 210: N-(3-xyano-4-flo-phenyl)-3-(hydroxymetyl)-3,7-dimetyl-1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

HN |
\
S \\N H \\N

O;\\
© N

HO

Hop chit 210 (354 mg) dugc didu ché tuong ty nhu duge md ta ddi véi hop

chit 203, st dung 5-amino-2-flo-benzonitril thay vi 3,4-difloanilin. Hon hop raxemic
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nay dugc tach riéng thanh cac chit ddng phan dbi anh ctia né st dung SFC didu ché
(Pha cb dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO2, EtOH véi 0,4%
iPrNH,) tao ra hop chét 210a (96,6 mg); 'H NMR (400 MHz, DMSO-de) 8 ppm 1,27
(s, 3 H), 3,19 - 3,28 (m, 1 H), 3,68 (dd, J=10,6, 6,2 Hz, 1 H), 3,82 (s, 3 H), 4,49 (d,
J=13,2 Hz, 1 H), 4,57 (d, J=13,0 Hz, 1 H), 5,07 (t, J=5,8 Hz, 1 H), 7,45 (s, 1 H), 7,52
(t, J=9,1 Hz, 1 H), 7,73 (s, 1 H), 8,03 (ddd, J=9,2, 5,0, 2,8 Hz, 1 H), 8,17 (dd, J=5,7,
2,6 Hz, 1 H), 9,42 (s, 1 H); Phuong phap B; Rt: 0,79 phut. m/z: 407 (M-H) Khéi
lugng chinh xac: 408,1; va hop chét 210b (73,4 mg); 'H NMR (400 MHz, DMSO-ds)
8 ppm 1,27 (s, 3 H), 3,21 - 3,29 (m, 1 H), 3,64 - 3,71 (m, 1 H), 3,82 (s, 3 H), 4,49 (d,
J=13,2 Hz, 1 H), 4,57 (d, J=13,2 Hz, 1 H), 5,07 (t, J=5,8 Hz, 1 H), 7,45 (s, 1 H), 7,52
(t, 1=9,1 Hz, 1 H), 7,73 (s, 1 H), 8,01 - 8,05 (m, 1 H), 8,16 - 8,19 (m, 1 H), 9,42 (s, 1
H); Phuong phap B; Rt: 0,80 phut. m/z: 407 (M-H) Khéi luong chinh xac: 408,1 duéi
dang bdt mau tring sau khi két tinh tir hdn hop EtOAc:DIPE. Phuong phép R; Rt:
210a: 4,21 phut, 210b: 4,67 phut.

Hop  chét 211  N-(3-clo-4-flo-phenyl)-3,7-dimetyl-1,1-dioxo-3-(3-
pyridylmetyl)-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

F
0 0
= 31X
\ _s ~ N Cl
N O/\\ \ N H
o N

Hop chit 198 (252 mg, 0,49 mmol), Pd/C (10%) (26 mg; 0,025 mmol), TEA
(0,14 mL, 0,73 g/mL, 0,98 mmol) va thiofen (2,15 mL, _0,72 g/mL, 0,4% trong DIPE,
0,074 mmol) duogc phén tan trong THF (100 mL) va dugc dit trong moi trudng khi
hydro trong 2 gid. B sung thém Pt/C (5%) (96 mg, 0,025 mmol) va hdn hgp phan ng
duge khudy qua dém trong méi trudong khi hydro. Pd/C (10%) (52 mg, 0,049 mmol)
duoc bd sung va hdn hop phan ung dugce khudy qua dém trong méi trudng khi hydro.
B4 sung thém Pd/C (10%) (52 mg, 0,049 mmol) va hdn hop phan tng duoc khudy 2
ngdy trong moi truong khi hydro. Hon hop phén tmg dugce loc va phén cin dugc tinh
ché trén silic oxit biang cach st dung gradien heptan so véi EtOAc va lai théng qua
HPLC diéu ché (Pha ¢6 dinh: RP XBridge Prep C18 OBD-10pum, 30x150mm, Pha
dong: dung dich NH4HCO3 0,25% trong nuée, ACN) tao ra hop chit 211 (87 mg) dudi
dang bdt mau tring. 'H NMR (400 MHz, DMSO-ds) § ppm 1,14 (s, 3 H), 2,74 (d,
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J=13,0 Hz, 1 H), 3,06 (4, J=13,2 Hz, 1 H), 3,82 (s, 3 H), 4,42 (d, J=13,0 Hz, 1 H), 4,63
(d, J=13,2 Hz, 1 H), 7,35 - 7,44 (m, 2 H), 7,48 (s, 1 H), 7,61 - 7,66 (m, 1 H), 7,73 (br
d, J=7,7 Hz, 2 H), 7,97 (dd, J=6,8, 2,6 Hz, 1 H), 8,47 (dd, J=4,7, 1,7 Hz, 1 H), 8,52 (d,
J=1,5 Hz, 1 H), 9,39 (s, 1 H); Phuong phap B; Rt: 1,00 phut. m/z : 477 (M-H) Khéi
luong chinh xac: 478,1, MP: 211,5°C. |

Hop  chit  212:  N-(3-clo-4-flo-phenyl)-7-metyl-1,1-dioxo-spiro[2,4-
dihydropyrolo[3,4-b][1,4,5]oxathiazepin-3,3'-tetrahydrofuran]-6-carboxamit

0
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<J/\O 0
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N

Hop chat 212 (243 mg) Vduqc diéu ché tuong ty nhu dugc mo ta dbi véi hop
chét 205, sir dung (3-aminotétrahydrofuran—BJyl)metanol thay vi 2-aminohex-4-yn-1-
ol. Sy dong vong thu dugce sau khi gia‘nhiét 2 gio ¢ nhiét 46 110°C trong DMF. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 1,99 - 2,19 (m, 2 H), 3,73 - 3,89 (m, 7 H), 4,40 -
4,53 (m, 2 H), 7,40 (t, J=9,1 Hz, 1 H), 7,49 (s, 1 H), 7,66 (ddd, J=9,1, 4,2, 2,5 Hz, 1
H), 7,98 (dd, J=6,8, 2,6 Hz, 1 H), 8,24 (br s, 1 H), 9,36 (s, 1 H); Phuong phap B; Rt:
0,96 phut. m/z: 428 (M-H) Khéi lugng chinh xac: 429,1. Hop chit nay dugc tach
riéng thanh cc chét ddng phan dbi anh ctia n6 thong qua SFC didu ché (Pha cb dinh:
Chiralpak Diacel IC 20 x 250 mm, Pha dong: CO2, EtOH + 0,4 iPrNH>) tao ra hop
chét 212a (97 mg) va hop chit 212b (14 mg). Phuong phap AA; Rt : 212a: 4,78 phit,
212b: 5,55 phat.

Hop chit 213:  N-(2-clo-4-pyridyl)-3,7-dimetyl-3-[(5-metylisoxazol-3-
yDmetyl]-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 213 (92 mg) duoc didu ché twong tw nhu duge md ta dbi véi hop chat
162, sit dung 4-amino-2-clopyridin thay vi 3,4-difloanilin. Hop chat nay duogc tich
riéng thanh c4c chit déng phéan d6i anh cua n6 thong qua SFC didu ché (Pha c¢b dinh:
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Chiralpak Diacel AD 20 x 250 mm, Pha ddng: CO2, EtOH + 0,4 iPrNH>) tao ra hop
chit 213a (25 mg), 'H NMR (400 MHz, DMSO-ds) § ppm 1,22 (s, 3 H), 2,38 - 2,41
(m, 3 H), 2,88 (d, J=13,9 Hz, 1 H), 3,04 (d, J=13,9 Hz, 1 H), 3,82 (s, 3 H), 4,44 (d,
J=13,0 Hz, 1 H), 4,62 (d, J=13,2 Hz, 1 H), 6,21 (d, J=0,9 Hz, 1 H), 7,55 (s, 1 H), 7,66
(dd, J=5,7, 1,8 Hz, 1 H), 7,82 (d, J=1,8 Hz, 1 H), 7,95 (br s, 1 H), 8,28 (d, J=5,5 Hz, 1
H), 9,65 (br s, 1 H); Phuong phéap B; Rt: 0,92 phat. m/z : 464 (M-H) Khéi lugng chinh
xac: 465,1 va hgp chét 213b (23 mg), 'H NMR (400 MHz, DMSO-ds) & ppm 1,19 -
1,24 (m, 3 H), 2,37 - 2,43 (m, 3 H), 2,88 (d, J=14,1 Hz, 1 H), 3,04 (d, J=14,1 Hz, 1 H),
3,82 (s, 3 H), 4,44 (d, J=13,2 Hz, 1 H), 4,62 (d, J=13,2 Hz, 1 H), 6,21 (s, 1 H), 7,55 (s,
1 H), 7,67 (dd, J=5,7, 1,8 Hz, 1 H), 7,82 (d, J=1,8 Hz, 1 H), 7,95 (br s, 1 H), 8,28 (d,
J=5,7 Hz, 1 H), 9,65 (s, 1 H); Phuong phap B; Rt: 0,93 phat. m/z : 464 (M-H) Khéi
luong chinh xac: 465,1. Phuong phap R; Rt : 213a: 4,57 phut, 213b: 4,87 phut.

Hop chat 214: 3-(hydroxymetyl)-3,7-dimetyl-1,1-dioxo-N-(3_‘,4,5-triﬂophenyl)-
2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

HO
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Hop chit 214 (474 mg) dugc didu ché tuong tu nhu duge mé ta ddi voi hop
chit 203, sit dung 3,4,5-trifloanilin thay vi 3,4-difloanilin. Hon hop raxemic nay duge
tach riéng thanh cac chit dng phan ddi anh ciia né sir dung SFC diéu ché (Pha c6
dinh: Chiralpak Diacel AS 20 x 250 mm, Pha d6ng: COa, iPrOH véi 0,4% iPrNH>) tao
ra hop chit 214a (80 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,27 (s, 3 H),
3,18 - 3,28 (m, 1 H), 3,68 (dd, J=10,9, 6,3 Hz, 1 H), 3,81 (s, 3 H), 4,49 (d, J=13,2 Hz,
1 H), 4,57 (d, J=13,2 Hz, 1 H), 5,07 (t, J=5,8 Hz, 1 H), 7,46 (s, 1 H), 7,64 - 7,74
(m, 3 H), 9,39 (s, 1 H); Phuong phap B; Rt: 0,94 phut. m/z: 418 (M-H) Khéi luong
chinh xé4c: 419,1; va hop chit 214b (75 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm
1,27 (s, 3 H), 3,21 - 3,30 (m, 1 H), 3,68 (dd, J=10,8, 6,2 Hz, 1 H), 3,81 (s, 3 H), 4,47 -
4,60 (m, 2 H), 5,07 (t, J=5,8 Hz, 1 H), 7,46 (s, 1 H), 7,64 - 7,74 (m, 3 H), 9,39 (s, 1 H);
Phuong phap B; Rt: 0,95 phut. m/z: 418 (M-H) Khéi lwong chinh xéac: 419,1 dudi
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dang bot mau tring sau khi két tinh tir hdn hop EtOAc:DIPE. Phuong phép T; Rt :
214a: 2,90 phut, 214b: 3,19 phut.

Hop chit 215: N-[2-(diflometyl)-4-pyridyl]-3 -(hydroxymetyl)-j,7-dimetyl—1 -
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chit 215 dugce didu ché twong ty nhu duge mb ta di véi hop chat 203, st
dung 2-(diflometyl)pyridin-4-amin thay vi 3,4-difloanilin. Hon hop raxemic ndy dugc
thch riéng thanh cdc chit ddng phan déi anh cia né sir dung SFC diéu ché (Pha cb
dinh: Chiralpak Diacel AD 20 x 250 mm, Pha dong: CO, EtOH véi 0,4% iPrNH>) tao
ra hop chit 215a (78,3 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,27 (s, 3 H),
3,23 - 3,29 (m, 1 H), 3,68 (dd, J=10,8, 6,2 Hz, 1 H), 3,82 (s, 3 H), 4,46 - 4,62 (m, 2 H),
5,08 (t, J=5,7 Hz, 1 H), 6,91 (t, J=55,0 Hz, 1 H), 7,50 (s, 1 H), 7,71 - 7,80 (m, 2 H),
8,05 (d, J=2,0 Hz, 1 H), 8,54 (d, J=5,5 Hz, 1 H), 9,65 (s, 1 H); Phuong phap B; Rt:
0,72 phat. m/z: 415 (M-H) Khéi lugng chinh xé4c: 416,1; va hop chét 215b (79,3 mg);
'H NMR (400 MHz, DMSO-ds) 8 ppm 1,27 (s, 3 H), 3,24 - 3,29 (m, 1 H), 3,68 (dd,
J=10,7, 6,1 Hz, 1 H), 3,82 (s, 3 H), 4,46 - 4,62 (m, 2 H), 5,08 (t, J=5,8 Hz, 1 H), 6,91
(t, J=55,0 Hz, 1 H), 7,50 (s, 1 H), 7,71 - 7,81 (m, 2 H), 8,05 (d, J=2,0 Hz, 1 H), 8,54
(d, J=5,5 Hz, 1 H), 9,65 (s, 1 H); Phuong phap B; Rt: 0,72 phat. m/z: 415 (M-H) Khéi
luong chinh xéc: 416,1 dudi dang bdt mau tring sau khi két tinh tr hon hop
EtOAc:DIPE. Phuong phap R; Rt: 215a: 3,83 phut, 215b: 4,26 phut.

Hop chit 216: 1'-benzyl-N-(3,4-diflophenyl)-7-metyl-1,1-dioxo-spiro[2,4-
dihydropYrolo [3 ,4;b] [1,4,5]oxathiazepin-3,3 'prrolidine] -6-carboxamit

Oﬁiﬂ\jﬂ

Hop chét 216 (265 mg) dugce didu ché twong tu nhu dugec mo ta d6i véi hop
chdt 212, s dung (3-aminoj1-benzyl-pyrolidin—3-yl)metanol thay vi (3-
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aminotetrahydrofuran-3-yl)metanol. 'H NMR (400 MHz, DMSO-ds) ppm 1,93 - 2,05
(m, 2 H), 2,45 - 2,48 (m, 1 H), 2,54 (s, 1 H), 2,68 (br d, J=8,1 Hz, 1 H), 2,86 (br d,
J=9,7 Hz, 1 H), 3,61 (q, J=13,1 Hz, 2 H), 3,81 (s, 3 H), 4,37 - 4,55 (m, 2 H), 7,25 (br d,
J=4,0 Hz, 1 H), 7,32 (d, J=4,2 Hz, 4 H), 7,38 - 7,48 (m, 3 H), 7,80 - 7,88 (m, 1 H),
8,12 (s, 1 H), 9,34 (s, 1 H); Phuong phap B; Rt: 1,19 phat. m/z: 501 (M-H) Khéi
lixc_mg chinh xéc: 502,2.

Hop chit 217: N-[2-(diflometyl)-4-pyridyl]-3,7-dimetyl-3-[(1-metylpyrazol-3-
yl)metyl]-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit
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Hop chét 217 (269 mg) duge diéu ché twong ty nhu duge mé ta ddi véi hop
chit 167, sit dung 2-(diflometyl)pyridin-4-amin thay vi 3,4-difloanilin. Hop chit duoc
tach riéng thanh cac chit ddng phan dbi anh ciia n6 thong qua Prep SFC (Pha ¢6 dinh:
Chiralpak Diacel IC 20 x 250 mm, Pha déng: CO,, EtOH + 0,4 iPrNH) tao ra hop
chét 176a (62,2 mg); '"H NMR (400 MHz, DMSO-ds) § ppm 1,21 (s, 3 H), 2,83 (d,
J=13,9 Hz, 1 H), 2,99 (d, J=13,9 Hz, 1 H), 3,80 (s, 3 H), 3,83 (s, 3 H), 4,42 (d, J=13,2
Hz, 1 H), 4,56 (d, J=13,4 Hz, 1 H), 6,15 (d, J=2,2 Hz, 1 H), 6,92 (t, J=55,1 Hz, 1 H),
7,52 (s, 1 H), 7,59 (s, 1 H), 7,75 - 7,87 (m, 2 H), 8,02 (d, J=2,0 Hz, 1 H), 8,55 (d, J=5,5
Hz, 1 H), 9,68 (s, 1 H); Phuong phap B; Rt: 0,85 phut. m/z : 479 (M-H) Khéi lugng
chinh xéc: 480,1. va hop chit 176b (59,4 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm
1,22 (s, 3 H), 2,83 (d, J=13,9 Hz, 1 H), 2,99 (d, I=14,1 Hz, 1 H), 3,80 (s, 3 H), 3,83 (s,
3 H), 4,42 (d, J=13,2 Hz, 1 H), 4,56 (d, J=13,2 Hz, 1 H), 6,15 (d, J=2,2 Hz, 1 H), 6,92
(t, J=55,1 Hz, 1 H), 7,52 (s, 1 H), 7,59 (s, 1 H), 7,78 (br d, J=3,7 Hz, 1 H), 7,84 (s, 1
H), 8,02 (d, J=2,0 Hz, 1 H), 8,55 (d, J=5,5 Hz, 1 H), 9,68 (s, 1 H); Phuong phap B; Rt:
0,85 phat. m/z : 479 (M-H) Khéi lugng chinh xac: 480,1. Phuong phép ‘AA; Rt:217a:
5,76 phut, 217b: 6,29 phut.
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Hop chit 218: 7-metyl-1,1-dioxo-3-[1-(2,2,2-trifloetylamino)etyl]-N-(3,4,5-
triflophenyl)-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Metyl  3-axetyl-7-metyl-1,1-diox0-2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-
carboxylat (550 mg, 1,83 mmol) va 2,2,2-trifloetylamin (7,31 mL, 1,24 g/mL, 91,6
mmol) dugc hoa tan trong metanol (70 mL) va thiophen (1 mL, 4% trong DiPE) va
Pd/C (10%) (390 mg, 0,37 mmol) dugc bd sung 1an luot. Hdn hop phan tng dugce
hydro hoa trong 38 gio. Pd/C (10%) (390 mg, 0,37 mmol) duogc bd sung vao hdn hop
phan Ung trong mdi trudng khi nito va duge hydro hoa trong 20 gid. Pd/C (10%) (390
mg, 0,37 mmol) dugc bd sung vao hdn hop phan ung trong méi truong khi nito va
dugc hydro hoa trong 120 gi® nita. Hon hop phan tmg dugce loc trén decalit va chit ran
duoc rira bang THF (3 X 100 mL). Phén dich loc dugc ¢b dé thu duge metyl 7-metyl-
1,1-dioxo-3-[1-(2,2,2-trifloetylamino)etyl]-2,3,4,5-tetrahydropyrolo[ 3 ,4-f]thiazepin-6-
carboxylat (1,50 g). Hop chét nay dugc tich riéng thanh 4 chit ddng phén clia nd
thong qua SFC diu ché (Pha ¢b dinh: Chiralpak Diacel AS 20 x 250 mm, Pha dong:
CO,, EtOH + 0,4 iPrNH>). 4 chit ddng phén thu dwoc duge cho phan tng véi 3,4,5-
trifloanilin st dung LiHMDS lam bazo trong THF tao ra hop chit 218a (33 mg); 'H
NMR (400 MHz, DMSO-ds) § ppm 1,00 (d, J=6,6 Hz, 3 H), 1,33 (br d, J=13,2 Hz, 1
H), 2,01 - 2,13 (m, 2 H), 2,53 - 2,67 (m, 1 H), 2,74 - 2,82 (m, 1 H), 3,01 (br dd,
J=15,0, 6,6 Hz, 1 H), 3,16 - 3,28 (m, 2 H), 3,37 - 3,47 (m, 1 H), 3,69 (s, 3 H), 6,91 (d,
J=10,3 Hz, 1 H), 7,46 (s, 1 H), 7,56 - 7,64 (m, 2 H), 10,60 (s, 1 H); Phuong phap D;
Rt: 1,99 phit. m/z : 497 (M-H) Khéi lugng chinh xéc: 498,1, hop chit 218b (78 mg);
'H NMR (400 MHz, DMSO-ds) & ppm 0,99 (d, J=6,6 Hz, 3 H), 1,38 - 1,48 (m, 1 H),
1,92 (br dd, J=14,4, 6,5 Hz, 1 H), 2,20 - 2,30 (m, 1 H), 2,67 - 2,82 (m, 2 H), 3,00 (br
dd, J=14,4, 6,1 Hz, 1 H), 3,15 - 3,36 (m, 2 H), 3,37 - 3,47 (m, 1 H), 3,69 (s, 3 H), 6,94
(d, J=10,3 Hz, 1 H), 7,47 (s, 1 H), 7,55 - 7,64 (m, 2 H), 10,61 (br s, 1 H); Phuwong phap
D; Rt: 2,00 phut. m/z : 497 (M-H) Khéi lugng chinh xac: 498,1, hop chét 218¢ (38
mg); 'H NMR (400 MHz, DMSO-ds) & ppm 0,99 (d, J=6,6 Hz, 3 H), 1,38 - 1,48 (m, 1
H), 1,88 - 1,95 (m, 1 H), 2,24 (q, J=7,4 Hz, 1 H), 2,67 - 2,82 (m, 2 H), 3,01 (br dd,
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J=15,3, 5,8 Hz, 1 H), 3,15 - 3,35 (m, 2 H), 3,37 - 3,47 (m, 1 H), 3,69 (s, 3 H), 6,94 (d,
J=10,3 Hz, 1 H), 7,47 (s, 1 H), 7,56 - 7,64 (m, 2 H), 10,61 (s, 1 H); Phuwong phap D;
Rt: 2,00 phut. m/z : 497 (M-H) Khéi luong chinh xac: 498,1; MP: 216,2 °C va hcjp
chat 218d (34 mg); 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,00 (d, J=6,6 Hz, 3 H),
1,28 - 1,38 (m, 1 H), 2,01 - 2,13 (m, 2 H), 2,54 - 2,67 (m, 1 H), 2,73 - 2,82 (m, 1 H),
3,01 (br dd, J=15,2, 5,7 Hz, 1 H), 3,16 - 3,29 (m, 2 H), 3,39 - 3,48 (m, 1 H), 3,69 (s, 3
H), 6,91 (d, J=10,3 Hz, 1 H), 7,47 (s, 1 H), 7,56 - 7,64 (m, 2 H), 10,60 (s, 1 H);
Phuong phap D; Rt: 1,99 phat. m/z : 497 (M-H)" Khéi lwong chinh xac: 498,1, sau khi
tiﬁh ché thong qua HPLC diéu ché (Pha ¢b dinh: RP XBridge Prep C18 OBD-10pum,
50x150mm, Pha dong: dung dich NH4HCO3 0,25% trong nudc, MeOH). Phuong phap
AB; Rt : 218a: 3,49 phut, 218b: 3,15 pht, 218c: 2,09 phut, 218d: 2,26 phut.

Hop chét 219: 3-[(6-clo-3-pyridyl)metyl]-N-(3,4-diflophenyl)-3,7-dimetyl-1,1-
dioxo-ZH-pyrolo [3,4-f]thiazepin-6-carboxamit

2-amino-3-(6-clo-3-pyridyl)-2-metyl-propan-1-ol (1,00 g, 4,98 mmol), metyl
3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (1,58 mg, 4,98 mmol) va bazo
Hunig (2,58 mL, 0,75 g/mL, 15 mmol) dugc hoa tan trong ACN (20 mL) va hdn hop
phan tng dugc khudy qua dém. Cac chét d& bay hoi duoc loai bé duéi p sudt giam va
phin cin dugc tinh ché trén silic oxit béng céch sir dung gradien heptan so v6i EtOAc
tao ra metyl 3-bromo-4-[[1-[(6-clo-3-pyridyl)metyl]-2-hydroxy-1-metyl-
etyl]sulfamoyl]-1-metyl-pyrol-2-carboxylat (777 mg) du6i dang bot mau tréng.

Metyl 3-bromo-4-[[1-[(6-clo-3-pyridyl)metyl]-2-hydroxy-1-metyl-etyl]
sulfamoyl]-1-metyl-pyrol-2-carboxylat (777 mg, 1,62 mmol) va 3,4-difloanilin (162
pL, 1,29 g/mL, 1,62 mmol) dugc hoa tan trong THF (5 mL). Lithi
bis(trimetylsilyl)amit (1M trong THF) (8 mL, 1 M trong THF, 8 mmol) dugc bd sung
va hdn hop phan ung dugc khudy qua dém & nhiét d6 trong phong. Hon hgp phan g
dugc 1am dimg bang NH4CI (bdo hoa, chira nude, 10 mL) va 16p hitu co duoc loai bo.
Lép chira nude duge chiét bing DCM (2 X 5 mL) va cac 16p hitu co két hop duogc loc
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va duogc lam bay hoi dén kho tao ra 3-bromo-4-[[1-[(6-clo-3-pyridyl)metyl]-2-
hydroxy-1-metyl-etyl]sulfamoyl]-N-(3,4-diflophenyl)-1-metyl-pyrol-2-carboxamit thd
(833 mg).

3-bromo-4-[[1-[(6-clo-3-pyridyl)metyl]-2-hydroxy-1 -metyl-etyl] sulfamoyl]-N-

(3,4-diflophenyl)-1-metyl-pyrol-2-carboxamit (833 mg, 1,44 mmol) dugc hoa tan
trong ACN (15 mL). Axit 2-iodoxybenzoic (606 mg, 2,16 mmol) dugc 56 sung va hdn
hop phan ung duoc gia nhiét & nhi¢t d6 80°C trong 90 phL’lt Hon hop phan ung duge
loc trong khi van néng, dugc lam bay hoi dén khé va phan can dugc tinh ché tren silic
oxit bang cach sir dung gradien heptan so véi EtOAc tao ra 3-bromo-4- [[1 [(6- clo 3-
pyridyl)metyl]-1-metyl-2-oxo-etyl]sulfamoyl]-N-(3,4-diflophenyl)-1-metyl-pyrol-2-
carboxamit (721 mg). 'H NMR (400 MHz, DMSO-ds) & ppm 1,07 (s, 3 H), 2,96 - 3,04
(m, 2 H), 3,74 (s, 3 H), 7,41 - 7,49 (m, 3 H), 7,67 (s, 1 H), 7,72 (dd, J=8,1, 2,4 Hz, 1
H), 7,80 - 7,88 (m, 1 H), 8,24 (s, 1 H), 8,27 (d, J=2,2 Hz, 1 H), 9,57 (s, 1 H), 10,60 (s,
1 H).

KOtBu (73,1 mg, 0,65 mmol) dugc bd sung vao huyén phii duoc khudy chira
metyltriphenylphosphoni bromua (233 mg, 0,65 mmol) trong THF (5 mL) & nhiét do
0°C. Huyén phu duoc khudy & nhiét do 0°C trong 10 phut va sau d6 ¢ nhiét do trong
phong trong 1  gio. | 3-bromo-4-[[1-[(6-clo-3-pyridyl)metyl]-1;nletyl-Z-oxo-
etylJsulfamoyl]-N-(3,4-diflophenyl)-1-metyl-pyrol-2-carboxamit (150 mg, 0,26 mmol)
trong THF (5 mL) dugc bd sung timg giot vao dung dich ﬁéy & nhiét do O°C. Hon hop
phan tng dugc d& 4m dén nhiét do trong phong va duge khudy qua dém. LCMS cho
thiy san phim di tao thanh. Cac chét d& bay hoi duoc loai bo duéi ap suét gidm va
phin can dugc tinh ché trén silic oxit bang cach sir dung gradien heptan so véi EtOAc
tao ra 3-bromo—4-[[1 -[(6-clo-3-pyﬁdyl)metyl]- 1-metyl-alyl]sulfamoyl]-N-(3,4-
diﬂophenyl)-l-metyi—pyrol-2-carboxamit (118 mg) dudi dang bot mau tréng.

- 3-bromo-4-[[1-[(6-clo-3-pyridyl)metyl]-1-metyl-alyl]sulfamoyl] -N-(3,4-
diﬂophenyl)—l-metyl-pyrol-Z-carboxamit (118 mg, 0,21 mmol), bis(tri-tert-
butylphosphin)paladi(0) (5 mg, 0,01 mmol) va bazo Hunig (39 pL, 0,75 g/mL, 0,23
mmoi) duqc hoa tan trong DMF (1 mL) va dugc zéia nhiét trong vi song & nhi¢t do
150°C trong 5 phut. Bis(tri-tert-butylphosphin)paladi(0) (5 mg, 0,01 mmol) dugc bd
sung va hdn hop phan tng va dugc gia nhiét trong vi séng ¢ nhigt d6 150°C trong 5
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phut. Hon hop phan tng dugc nap truc tiép trén hop silic oxit va gradien tir heptan dén
EtOAc dugc &p dung tao ra hop chdt 219 (54 mg) sau khi két tinh tir hdn hop
DCM:DIPE. 'H NMR (400 MHz, DMSO-ds) & ppm 1,13 (s, 3 H), 2,83 (d, J=13,4 Hz,
1 H), 3,42 (d, J=13,4 Hz, 1 H), 3,70 (s, 3 H), 5,61 (d, J=13,0 Hz, 1 H), 6,40 (d, J=13,0
Hz, 1 H), 7,40 - 7,55 (m, 4 H), 7,61 (s, 1 H), 7,80 - 7,88 (m, 2 H), 8,36 (d, ]=2,2 Hz, 1
H), 10,70 (s, 1 H); Phuong phéap B; Rt: 1,06 phut. m/z: 491 (M-H)’ Khbi lugng chinh
xac: 492,1.

Hop chit 220: N-(3-xyano-4-flo-phenyl)-3,7-dimetyl-3-[(5-metylisoxazol-3-
yDmetyl]-1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit

Hop chét 220 (124 mg) duge didu ché tuong tu nhu dugc md 4 dbi voi hop
chit 162, st dung 5-amino-2-flo-benzonitril thay vi 3,4-diﬂoanilin. Hop chit nay duoc
tach riéng thanh cdc chit ddng phan d6i anh cta né thdng qua SFC diéu ché (Pha cb
dinh: Chiralpak Diacel AS 20 x 250 mm, Pha dong: CO, iPrOH + 0,4 iPrNHy) tao ra
hop chét 220a (28 mg), 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,22 (s, 3 Hj, 2,40 (s, 3
H), 2,88 (d, J=13,9 Hz, 1 H), 3,05 (d, J=13,9 Hz, 1 H), 3,75 - 3,88 (m, 3 H), 4,42 (d,
J=13,2 Hz, 1 H), 4,62 (d, J=13,0 Hz, 1 H), 6,22 (s, 1 H), 7,49 - 7,56 (m, 2 H), 7,93 (s,
1 H), 8,02 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,16 (dd, J=5,7, 2,6 Hz, 1 H), 9,47 (s, 1 H);
Phuong phéap B; Rt: 1,01 phat. m/z : 472 (M-H) Khéi lwong chinh xac: 473,1 va hop
chit 2210 (21 mg), 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,23 (s, 3 H), 2,40 (s, 3 H),
2,88 (d, J=13,9 Hz, 1 H), 3,05 (d, J=13,9 Hz, 1 H), 3,83 (s, 3 H), 4,42 (d, J=13,0 Hz, 1
H), 4,62 (d, J=13,2 Hz, 1 H), 6,22 (d, J=0,9 Hz, 1 H), 7,49 - 7,56 (m, 2 H), 7,93 (s, 1
H), 8,02 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,16 (dd, J=5,7, 2,6 Hz, 1 H), 9,47 (s, 1 H);
Phuong phap B; Rt: 1,00 phut. m/z : 472 (M-H) Khéi luong chinh x4c: 473,1. Phuong
phép AC; Rt : 220a: 4,96 phut, 220b: 5,40 phit. |
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Hop chit 221: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3-(3-pyridylmetyl)-
4,5-dihydro-2H-pyrolo[3,4-f]thiazepin-6-carboxamit

Hop chit 219 (48 mg, 0,097 mmol), Pd/C (10%) (5 mg, 0,005 mmol) va TEA
(0,027 mL, 0,73 g/mL, 0,19 mmol) dugc phin phdi trong MeOH (25 mL) va dugc dat
trong mdi trudng khi hydro trong 2 gié. Hon hop phén tmg duoc loc va duge lam bay
hoi dén khd. Phin can dugce tinh ché trén silic oxit bing cach st dung gradien heptan
so v6i EtOAc tao ra hop chét 221 (25 mg) duéi dang bot mau tréng sau khi két tinh tir
hdn hop DCM:DIPE. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,02 - 1,09 (m, 5 H),
2,64 - 2,68 (m, 1 H), 3,00 (br s, 2 H), 3,19 - 3,29 (m, 1 H), 3,71 (s, 3 H), 7,29 (s, 1 H),
7,34 (t, J=6,2 Hz, 1 H), 7,40 - 7,46 (m, 3 H), 7,73 (br d, J=7,3 Hz, 1 H), 7,80 - 7,91 (m,
1 H), 8,44 (dd, J=4,7, 1,7 Hz, 1 H), 8,51 (d, J=1,5 Hz, 1 H), 10,38 (s, 1 H); Phuong
phap B; Rt: 0,94 phat. m/z : 459 (M-H) Khéi lugng chinh x4c: 460,1.

Hop chit 222: 3-(l-aminoetyl)-7-metyl-1,1-dioxo-N-(3,4,5-triflophenyl)-
2,3,4,5-tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit

Bé sung axit 2-iodoxybenzoic (477 mg, 1,70 mmo.l) vao huyén pfn‘x chira h(jp
chit 104 (740 mg, 1,42 mmol) trong EtOAc (200 mL). Huyén phi dugc gia nhiét &
didu kién hdi luu trong 2 giod. Hon hop phén tmg d’uqc loc va chét rén duoc rira bing
THF. Phan dich loc dugc cd. Bb sung axit 2-iodoxybenzoic (1,99 g, 7,09 mmol) v&o
phén cin trong EtOAc (200 mL). Huyén phu duogc gia nhiét & didu kién hdi Iuu trong
20 gio. Hon hop phan g duge loc va chét rin duoc rira béng THF. Phan dich loc
dugc c6 trong chan khong. Phin can dugc nghién thanh bt trong DCM dang s6i (20
mL) va chét rdn mau tring duoc loc va dugc ria bing DCM (3 mL) tao ra (3R)-3-
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axetyl-7-metyl-1,1-dioxo-N-(3,4,5-triflophenyl)-2,3,4,5-tetrahydropyrolo[ 3,4~
f]thiazepin-6-carboxamit (350 mg). Phuong phap B; Rt: 0,93 phut. m/z : 414 (M-H)
Khdi lugng chinh xéc: 415,1.

B sung k&m clorua (0,071 mL, 1 M trong dietylete, 0,071 mmol) vao dung
dich duoc khudy chira (3R)-3-axetyl-7-metyl-1,1-dioxo-N—(3,4,5-triﬂophehyl)-2,3,4,5-
tetrahydropyrolo[3,4-f]thiazepin-6-carboxamit (150 mg, 0,36 mmol) trong MeOH kho
(2 mL) va THF khé (2 mL), trong didu kién nito. Sau khi khudy & nhiét d6 méi truong
xung quanh trong 30 phut, hdn hop ndy dugc xir ly bang amoni format (274 mg, 4,30
mmol). Sau khi khudy trong mdt gios nita & nhiét d méi trudng xung quanh, sang phan
ttr (1 g) duge bd sung sau d6 1a natri xyanoborohydrua (47 mg, 0,71 mmol). Phan tng
sau d6 dugc khudy & nhiét d6 méi trudng xung quanh qua dém. Hon hop phén img
duoe loc trén decalit va chét rin dugc rira bing 2-MeTHF (3 X 20 mL). Phén dich loc
duoc rira bang nuoc, Nuorc mudi, duorc lam khd (N azSO4) dugc loc va duorc cb. Phan
cin duoc tinh ché bing cach stt dung HPLC didu ché (Pha co dinh: RP XBridge Prep
C18 OBD-10um, 50x150mm, Pha dong: dung dich NH/HCO; 0,25% trong nudc,
ACN) tao ra hop cﬁét 222a (17 mg); 'H NMR (400 MHz, DMSO-ds) & ppm 0,99 (d,
J=6,6 Hz, 3 H), 1,30 (q, J=12,0 Hz, 1 H), 2,01 (br dd, J=14,0, 6,7 Hz, 1 H), 2,66 -2,81
(m, 2 H), 3,02 (br dd, J=15,1, 6,5 Hz, 1 H), 3,16 - 3,25 (m, 1 H), 3,69 (s, 3 H), 7,44 (s,
1 H), 7,55 - 7,64 (m, 2 H), 10,07 - 11,08 (m, 1 H); Phuwong phap B; Rt: 0,75 phut. m/z:
415 (M-H) Khéi luong chinh x4c: 416,1; MP: 227,5 °C va hop chét 222b (43 mg); 'H
NMR (400 MHz, DMSO-ds) & ppm 0,97 (d, J=6,4 Hz, 3 H), 1,35 - 1,46 (m, 1 H), 1,87
(br s, 1 H), 2,75 - 2,86 (m, 2 H), 2,95 - 3,04 (m, 1 H), 3,23 - 3,29 (m, 1 H), 3,69 (s, 3
H), 7,45 (s, 1 H), 7,56 - 7,64 (m, 2 H), 10,60 (br s, 1 H); Phuong phidp B; Rt: 0,76
phut. rn/z 415 (M-H) Khéi lugng chinh x4c: 416,1; MP: 281,2°C.

Hop chit 223: 3-[(2-clo-4-pyridyl)metyl]-N-(3,4-diflophenyl)-3,7-dimetyl-1,1-
dioxo-2H-pyrolo[3,4-f]thiazepin-6-carboxamit
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2-amino-3-(2-clo-4-pyridyl)-2-metyl-propan-1-ol (hgp chét trung gian dugc sir
duhg trong quy trinh tdng hop hop chit 190) (1047 mg, 5,22 mmol), metyl 3-bromo-4-
closulfonyl-1-metyl-pyrol-2-carboxylat (1,65 g, 5,22 mmol) va bazo Hunig (2,7 mL,
0,75 g/mL, 15,7 mmol) dugc hoa tan trong ACN (20 mL) va hdn hop phan tmg duge
khudy qua dém. Cac chét d& bay hoi dugc loai b dudi ap sudt giam va phin cin duge
tinh ché trén silic oxit bang cach str dung gradien heptan so véi EtOAc tao ra metyl 3-
bromo-4-[[1-[(2-clo-4-pyridyl)metyl]-2-hydroxy-1-metyl-etyl]sulfamoyl]-1-metyl-
pyrol-2-carboxylat (880 mg) duéi dang bt mau tring.

Metyl 3-bromo-4-[[1-[(2-clo-4-pyridyl)metyl]-2-hydroxy-1-metyl-etyl]
sulfamoyl]-1-metyl-pyrol-2-carboxylat (150 mg, 0,31 mmol) dugc hoa tan trong ACN
(15 mL). Axit 2-iodoxybenzoic (131 mg, 0,47 mmol) duoc bd sung va hdn hop phan
tng dugc gia nhiét & nhiét @6 80°C trong 90 phut. Hén hop phan tmg dugc loc trong
khi vaAn néng, duge lam bay hoi dén kho va phén cin dugc tinh ché trén silic oxit béng
cach st dung gradien heptan so véi EtOAc tao ra metyl 3;brorﬁo-4-[[1-[(2-clo-4-
pyridyl)metyl]-1-metyl-2-oxo-etyl]sulfamoyl]-1 -metyl-pyrol-2-carboxylat (107 mg).

KOtBu (251 mg, 2,23 mmol) dugc bd sung vio huyén pht duoc khudy chia
metyltriphenylphosphoni bromua-(798 mg, 2,23 mmol) trong THF (10 mL) & nhiét d6
0°C. Huyén phu duge khudy & nhiét d6 0°C trong 10 phiit va sau d6 & nhiét do trong
phong trong 1 gid. Metyl 3-bromo-4-[[1-[(2-clo-4-pyridyl)metyl]-1-metyl-2-oxo-
etyl]sulfamoyl]-1-metyl-pyrol-2-carboxylat (107 mg, 0,22 mmol) trong THF (5 mL)
duoc bb sung timg giot vao dung dich nay & nhiét d 0°C. Hon hop phan tng dugc dé
4m dén nhiét do trong phong va dugc khudy qua dém. Cac chét d& bay hoi duoc loai
bo dudi 4p sudt giam va phan cin dugc tinh ché trén silic oxit bang cach st dung
gradien heptan so v&i EtOAc tao ra metyl 3-bromo-4-[[1-[(2-010-4-pyridy1)metyl]-1-
metyl-alyl]sulfamoyl]-1 -metyl-pyrol-2-carboxylat (78 mg).

Metyl 3-bromo-4-[[1-[(2-clo-4-pyridyl)metyl]-1-metyl-alyl]sulfamoyl]-1-
metyl-pyrol-2-carboxylat (78 mg, 0,16 mmol), bis(tri-tert-butylphosphin)paladi(0) (4
mg, 0,008 mmol) va bazo Hunig (0,031 mL, 0,75 g/mL, 0,18 mmol) dugc hoa tan
trong DMF (3 mL) va dugc gia nhiét trong vi séng ¢ nhiét d6 150°C trong 10 pht.

Hbn hop phan Gng dugc nap truc tiép trén hop silic oxit va gradien tir heptan dén
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EtOAc dugc 4p dung tao ra metyl 3-[(2-clo-4-pyridyl)metyl]-3,7-dimetyl-1,1-dioxo-
2H-pyrolo[3,4-f]thiazepin-6-carboxylat (51 mg).

Mefyl 3-[(2-clo-4-pyridyl)metyl]—3,7-dimety1-1,'1 -dioxb-2Hprrolo[3,4-
f]thiazepin-6-carboxylat (51 mg, 0,13 mmol) va 3,4-difloanilin (0,014 mL, 1,29 g/mL,
0,14 mmol) dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit (0,64 mL, 1
M trong THF, 0,64 mmol) dugc bd sung va hdn hop phan img duoc khudy qua dém &
nhiét d6 trong phong. Hon hop phan ting duge lam dl‘ing bang NH4C1 (bdo hoa, chira
nude, 10 mL) va 16p hitu co dugce loai bd. Lép chira nude dugc chiét béng DCM (2 X
5 mL) va cac 16p hitu co két hop duge loc va dugc 1am bay hoi dén kho. Phan cin
duoc tinh ché thong qua HPLC diéu ché (Pha ¢ dinh: RP XBridge Prep C18 OBD-
10pm, 30x150mm, Pha dong: dung dich NHsHCOs3 0,25% trong nuéc, ACN) tao ra
hop chit 223 (11 mg). 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,15 (s, 3 H), 2,84 (d,
J=12,8 Hz, 1 H), 3,46 (d, J=12,8 Hz, 1 H), 3,71 (s, 3 H), 5,59 (d, J=13,0 Hz, 1 H), 6,43
(br d, J=13,9 Hz, 1 H), 7,38 - 7,51 (m, 5 H), 7,66 (br s, 1 H), 7,81 - 7,88 (m, 1 H), 8,35
(d, J=4,8 Hz, 1 H), 10,72 (br s, 1 H); Phuong phéap B; Rt: 1,02 phit. m/z : 491 (M-H)
Khéi lugng chinh xéc: 492,1

Hop chét 224: N-(3,4-diﬂqphenyl)-3-metylfl,l-dioxo-2,3jdihydrothieno[3,4-

f]thiazepin-6-carboxamit

Metyl 3-bromothiophen-2-carboxylat (5 g, 22,6 mmol) dugc b sung timg phan
vao axit closulfonic (7,6 mL, 1,73 g/mL, 113 mmol) & nhiét d§ 0°C. Hon hop phan
tng dugce dé 4m dén nhiét d6 trong phong va duge gia nhiét & nhiét o 120°C trong 3
gid. Hon hop thu duge duge bd sung timg giot vao hén hop nude da-nude da dugc
khudy (250 mL) giit nhiét d dudi 5°C. Chat két tia duge loc va dugc hoa tan trong 2-
MeTHF, duoc 1am khdo MgS0s), dugce loc va dugce cb trong chan khong d8 tao ra axit

3-bromo-4-closulfonyl-thiophen-2-carboxylic (6,9 g) dudi dang diu mau nau.
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Oxalyl clorua (10 mL) dugc bd sung vao axit 3-bromo-4-closulfonyl-thiophen-
2-carboxylic (6,9 g, 22,582 mmol), DMF (87 pL, 0,944 g/mL, 1,13 mmol) trong DCM
(350 mL) va dugc khudy qua dém. Hon hop phan ting duogc cb tao ra 3-bfoino-4-
closulfonyl-thiophen-2-carbonyl clorua (7,5 g) dudi dang nhwa mau vang ma duge st

dung nhu vay.

3-bromo-4-closulfonyl-thiophen-2-carbonyl clorua (7,5 g, 23,1 mmol) dugc hoa
tan trong toluen (180 mL). Hon hop dugc dua dén diéu kién hdi luvu va 3,4-difloanilin
(2,34 mL, 1,29 g/mL, 23,1 mmol) dugc bd sung. Hon hop duoc gia nhiét & diéu kién
hdi luu trong 45 phut. Hon hop dugc 1am lanh va duge ¢d trong chén khéng. Phén cin
duoc tinh ché bing sic ky cot st dung gradien tir 0 dén 100% EtOAc trong heptan tao
ra 4-bromo-5-[(3,4-diflophenyl)carbamoyl]thiophen-3-sulfonyl clorua (5,7 g).

3-buten-2-amin hydroclorua (762 mg, 7,08 mmol) dugc bd sung vao ACN (20
mL) va hdn hop dugc lam lanh trén bé nudc da. DIPEA (3,66 mL, 0,75 g/mL, 21,2
mmol) dugc bd sung va hdn hop duge khudy cho dén khi thu duge dung dich mau
trong sudt. 4-bromo-5-[(3,4-diflophenyl)carbamoyl]thiophen-3-sulfonyl clorua (2,95
g, 7,08 mmol) dugc bd sung va hdn hop duge khudy & nhiét d¢ trong phong trong 16
gio. Hon hop duge co trong chan khong va phin cin dugc phan bd gitta nude va
DCM. Lép hitu co duoc tach riéng, duge lam kho (MgSOa), duge loc va dugc ¢ trong
chan khong. Phan cin duoc tii két tinh tir ACN va cht két tha dugc loc dé tao ra
3-bromo-N-(3,4-diflophenyl)-4-(1-metylalylsulfamoyl)thiophen-2-carboxamit (800
mg). Phuong phap B; Rt: 1,04 phat. m/z : 451 (M+H)" Khéi lwvong chinh xéc: 450,0.

Lo vi séng duwoc nap 3-bromo-N-(3,4-diflophenyl)-4-(1-metylalyl
sulfamoyl)thiophen-2-carboxamit (200 mg, 0,443 mmol), bazo Hunig (0,084 mL, 0,75
g/mL, 0,49 mmol) v& DMF (5 mL) va duoc suc N2 trong 5 phut. Bis(tri-tert-
butylphosphin)paladi(0) (11 mg, 0,022 mmol) dugc bd sung va lo dugc day _nép. Hdn
hop duge chiéu xa trong 10 phut & nhiét d6 150°C. H5n_ hop duoc cd trong chén khong
va phén cin duoc ‘tinh ché théng qua HPLC diéu ché (Pha cb dinh: RP XBridge Prep
C18 OBD-lOum, ‘50x150mm, Pha dong: dung dich NHsHCO3 0,25% trong nudc,
MeOH) tao ra hop chit 224 (65 mg) dudi dang chit rén mau tring sau khi két tinh tir
ACN. 'H NMR (400 MHz, DMSO-ds) § ppm 1,33 (d, /=7,3 Hz, 3 H), 4,31 (br s, 1 H),
5,79 (dd, J=13,1, 2,3 Hz, 1 H), 6,82 (dd, J=13,1, 2,3 Hz, 1 H), 7,43 - 7,44 (m, 1 H),
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7,44 - 7,46 (m, 1 H), 7,79 - 7,84 (m, 1 H), 8,07 - 8,11 (m, 1 H), 8,30 (s, 1 H), 10,76 (br
s, 1 H); Phuong phap B; Rt: 0,96 phut. m/z: 369 (M-H) Khéi Iwong chinh xéc: 370,0;
MP: 220,8 °C.

Hop chit 225: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-3,4-dihydro-2H-
thieno[3,2-b][1,4,5]oxathiazepin-6-carboxamit

Axit closulfonic (1 mL, 1,73 g/mL, 16,109 mmol) dugc bd sung vao cloroform
(15 mL) va dugc lam lanh trén bé nuéc da. Etyl 4-hydroxy-2-metylthiophen-3-
carboxylat (1 g, 5,37 mmol) di hoa tan trong cloroform (5 mL) duoc bd sung ting giot
vao dung dich d& dugc lam lanh. H8n hop dugc dé ting dén nhiét do trong phong va
dugc khudy & nhiét d6 trong phong trong 1 gid. Hon hop duge rét trong nude da va
16p hitu co duge tach riéng. Lép hitu co duge 1am kho (MgSO4),‘ duoc loc va dugce cd
trong chan khong. Phén cin duoc tinh ché bing sic ky cdt st dung gradien tir 0 dén
100% EtOAc trong heptan dé tao ra etyl 5-closulfonyl-4-hydroxy-2-metyl-thiophen-3-
carboxylat (523 mg). ' ‘

2-[(4-metoxyphenyl)metylamino]propan-1-ol (286 mg, 1,46 mmol) va bazo
Hunig (0,757 mL, 0,75 g/mL, 4,39 mmol) dugc hoa tan trong ACN (7 mL). Etyl
5-closulfonyl-4-hydroxy-2-metyl-thiophen-3-carboxylat (417 mg, 1,46 mmol) dugc bd
sung va hdn hop dwoc khudy & nhiét do trong phong trong 16 gid. Hén hop dugc ¢d
trong chén khong va phan cin duge tinh ché bing séc ky cot st dung gradien tir 0 dén
100% EtOAc trong heptan tao ra etyl 4-hydr0xy-5-[(2-hydroxy-17metyl-etyl)—[(4-
metoxyphenyl)metyl]sulfamoyl]-2-mety1-thi_ophén—3-carboxylat‘ (359 mg). Phuvong
phap B; Rt: 1,20 phut. m/z: 442 (M-H) Khdi lwong chinh x4c: 443,1.

Etyl 4-hydroxy-5-[(2-hydroxy-1-metyl-etyl)-[(4-metoxyphenyl)metyl]
sulfamoyl]-2-metyl-thiophen-3-carboxylat (359 mg, 0,81 mmol) dugc hoa tan trong
THF khd (8mL). Triphenylphosphin (234 mg, 0,89 mmol) va di-tert-butyl
azodicarboxylat (205 mg, 0,89 mmol) dugc bd sung & nhiét d§ trong phong. Hdn hop

duge khudy trong 30 phit va sau d6 duge cb trong chin khong. Phén cin dugc tinh
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ché bang séc ky cdt sir dung gradien tir 0 dén 100% EtOAc trong heptan dé tao ra etyl
2-[(4-metoxyphenyl)metyl]-3,7-dimetyl-1,1-dioxo-3,4-dihydrothieno[3,2-
b][1,4,5]oxathiazepin-6-carboxylat (275 mg).

Etyl 2-[(4-metoxyphenyl)metyl]-3,7-dimetyl-1,1-dioxo-3,4-dihydrothieno[3,2-
b][1,4,5]oxathiazepin-6-carboxylat (275 mg, 0,65 mmol) va 3,4-difloanilin (0,078 mL,
1,29 g/mL, 0,78 mmol) dugc hoa tan trong THF (5 mL). Lithi bis(trimetylsilyl)amit
(1,9 mL, 1 M trong THF, 1,9 mmol) dugc bd sung tung giot va hdn hop duge khua“iy o
nhiét d6 trong phong trong 2 gid. Hon hop duge lam ding bang NH4Cl (chtta nudr,
bdo hoa). H3n hop duoc pha lodng bing 2-MeTHF va 16p hitu co dugc tach riéng,
duoc lam khd MgS04), duogc loc va duge ¢ trong chin khong. San phim dugc tinh
ché bang sic ky cot str dung gradien tir 0 dén 50% EtOAc trong heptan tao ra N-(3,4-
diflophenyl)-2-[(4-metoxyphenyl)metyl]-3,7-dimetyl-1,1-dioxo-3,4-dihydrothieno[3,2-
b][1,4,5]oxathiazepin-6-carboxamit (232 mg).

N-(3,4-diflophenyl)-2-[(4-metoxyphenyl)metyl]-3,7-dimetyl-1,1-dioxo-3,4-
dihydrothieno[3,2-b][1,4,5]oxathiazepin-6-carboxamit (116 mg, 0,23 mmol) dugc hoa
tan trong DCM khd (3 mL) va TFA (3 mL, 1,49 g/mL, 39 mmol) dugc bd sung trong
didu kién Na. H8n hop duoc khudy & nhiét d6 trong phong trong 16 gid. Hon hop duoc
c0 trong chan khong va phin cin dugc tinh ché bang séc ky cot sir dung gradien tr 0
dén 50% EtOAc trong heptan tao ra hop chat 225 (63 mg). 'H NMR (400 MHz,
DMSO-ds) § ppm 1,19 (d, JI=7,0 Hz, 3 H), 2,50 (s, 3 H), 3,79 (q, J=7,5 Hz, 1 H), 4,05
(dd, J=12,8, 8,3 Hz, 1 H), 4,50 (dd, J=12,8, 2,6 Hz, 1 H), 7,33 - 7,44 (m, 2 H), 7,77 -
7,85 (m, 1 H), 8,02 (d, J=8,2 Hz, 1 H), 10,18 (s, 1 H); Phuong phap D; Rt: 1,90 phut.
m/z: 3‘87 (M-H)" Khéi luong chinh x4c: 388,0. MP: 221,5°C. .'

Hop chét 226: N-(3,4-diflophenyl)-3,7-dimetyl-1,1-dioxo-2,3-
dihydropyrazolo[4,3-f]thiazepin-6-carboxamit

Metyl 5-amino-2-metyl-pyrazol-3-carboxylat (2,00 g, 12,9 mmol) dugc hoa tan
trong THF (50 mL) va N-bromosucxinimit (2,52 g, 14,2 mmol) duoc bd sung va dugc
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khudy trong 2 gid. Dung dich dugc c6 trong chan khéng, duoc téi hoa tan trong DCM
va dugc rira bang nude. Céc chit hiru co két hop dugc 1am bay hoi dén kho va phan
thd duoc tinh ché trén silic oxit sit dung DCM/MeOH 100/0 dén 90/10. Phén thd thu
duoc dugc tai hoa tan trong DIPE, va mubi con lai dugc loai bo béng cach loc. Phin
dich loc sau d6 duoc cd trong chan khong dé tao ra metyl 5-amino-4-bromo-2-metyl-

pyrazol-3-carboxylat (2,0 g) du6i dang chét rdn mau cam sang.

Bb sung SOCI; (0,642 mL, 1,64 g/mL, 8,84 mmol) vao dung dich dd dugc lam
lanh (0°C) chira nu6e (3,5 mL) va duge d& 4m dén nhiét d trong phong va dugce
khudy trong 1 gio. Sau dé, ddng(I) clorua (19 mg, 0,20 mmol) dugc bd sung va dung
dich duoc 1am lanh xudng nhiét 6 -5°C.

Bd sung metyl 5-amino-4-bromo-2-metyl-pyrazol-3-carboxylat (500 mg, 1,97
mmol) trong dung dich khac chia HCI (1,97 mL, 37 % trong H>O, 1,18 g/mL, 23,6
mmol) va dugc lam lanh xuéng nhiét d6 -5°C trudc khi dung dich chira natri nitrit
(149 mg, 2,16 mmol) trong nuéc (1 mL) duge bd sung vao d6. Dung dich nay sau d6
duoc bd sung timg giot vao dung dich thir nhét va duy tri lam lanh & nhiét do -5°C.
Dung dich sau d6 duogc dé 4m dén 0°C va tiép tuc khqu O nhiét 6 nay trong 2 gio,
trude khi né duge dé 4m dén nhiét do trong phong. EtOac (20 mL) duge bd sung va
16p hitu co duge cd trong chan khong. Phan c3n dugc tinh. ché trén silic oxit bang cach
sir dung gradien heptan so v6i EtOAc tao ra metyl 4-bromo-5-closulfonyl—2-metyl-
pyrazol-3-carboxylat (544 mg); | | | .\

Metyl  4-bromo-5-closulfonyl-2-metyl-pyrazol-3-carboxylat (383  mg,
1,04 mmol) dugc hoa tan trong ACN (5 mL, 0,786 g/mL, 104 mmol). DIPEA (0,715
mL, 0,75 g/mL 4,15 mmol) va but-3-en-2-amin hydroclorua (223 mg, 2,08 mmol)
duoc bd sung va hon hop phan tmg dugc khudy 5 gio. Dung dich sau d6 duge c6 trong
chan khong va dugc tinh ché truc tlep trén silic oxit st dung heptan/EtOAc 100 dén
50/50 dé tao ra metyl 4-bromo-2-metyl-5-(1-metylalylsulfamoyl)pyrazol-3-carboxylat
(98 mg).

Metyl 4-bromo-2-metyl-5- (1-metylalylsulfamoyl)pyrazol -3-carboxylat (98 mg,
0,278 mmol) dugc hoa tan trong THF (5 mL) va 3,4-difloanilin (0,030 mL,
1,302 g/mL, 0,31 mmol) va LiIHMDS (0,835 mL, 1 M trong THF, 0,84 mmol) dugc bd
sung & nhiét d§ trong phong. Sau 2 gid, dung dich dugc pha lodng bang EtOAc va
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duoc ria béng nudc. Céc 16p hitu co két hop duoc 1am kho bz"mg MgSOq4, duge loc,
dugce b trong chan khong va dugc tinh ché trén silic oxit st dung heptan/EtOAc 100/0
dén 50/50 tao ra 4-bromo-N-(3,4- dlﬂopheny]) 2 metyl 5- (1-
metylalylsulfamoyl)pyrazol -3- carboxamlt (70 mg).

B6 sung bazo Hunig (0,054 mL, 0,75 g/mL, 0,31 mmol) va suc trong dleu klen
nito vao dung dich chia  4-bromo-N-(3,4-diflophenyl)-2-metyl-5-(1-
metylalylsulfamoyl)pyrazol-3-carboxamit (70 mg, 0,16 mmol) trong DMF (2 mL).
Hbn hop trudc tién dwoc gia nhiét dén 100°C truéc khi bis(tri-tert-
butylphosphin)paladi(0) (8 mg, 0,016 mmol) dugc bb sung va dung dich sau d6 dugc
gia nhiét dén 150°C trong 5 pht trong vi séng. Hon hgp phan tng duoc tinh ché truc
tiép trén HPLC didu ché (Pha cb dinh: RP XBridge Prep C18 ODB- 5um, 30x250mm,
Pha dong: dung dich NHsHCO3 0,25% trong nudc, ACN) tao ra hop chét 226 (26 mg).
'H NMR (400 MHz, DMSO-ds) 8 ppm 1,36 (d, J=7,3 Hz, 3 H) 3,97 (s, 3 H) 4,20 -
4,29 (m, 1 H) 5,75 (dd, J=12,2, 2,5 Hz, 1 H) 6,40 (dd, J=12,1, 2,6'sz, 1 H) 7,41 -7,50
(m, 2 H) 8,02 (br s, 1 H) 7,81 - 7,90 (m, 1 H) 11,14 (br s, 1 H); _Phuo*ng phép B; Rt:
0,90 phit. m/z: 367 (M-H) Khi lugng chinh xac: 368,1. -

Céc hop chét sau ciing dugc téng hop theo cic quy trinh di duge md ta trén

ss/'LR F
0 0
HN H /@ '
°g N N F
o= . H
WO N
© AN

day:

Hop chét 228
: ' “ *R *S ' F
@) " o) )
* L5
—S o~ ” /\S ™~ H F
OO0 N | O— W N\ _x
(0] N , o AN
Hop chat 229 - | Hop chét 230

-243-



28388

% * F F
pUUed P
HN HN (0] 0
s A N F \ |
0 N I N
AN 0
F
Hop chat 231 Hop chit 232
OH OH
S k//s F
k;F{/)"/’O |O| = ’N :R 44”0 ﬁ /@
HN F | HN F
s ~ N s ~ N (
o/\\ \ H o/\\- \ H
S N F o N F
AN AN
Hop chét 233 Hop chit 234
OH
S
KR//”'IO o] ~~ °N
HN !
/\S ~ ” Br
oW N\
AN
Hop chét 236

—
HN

- F _F
//ﬁbF
\ \\

Oi‘\N\H

Hop chit 238

Hop chét 239

Hop chét 240

_244-




28388

O H\/ o
‘@/\ N~ i: o/\\‘-@l/\
Hop chét 241 Hop chat 242
9 F
F
7 F | HO \LF
/ o 0 i
HN |
_s ™~ N F
o— \\ \ N H
© N I N
Hop chét 243 Hop chét 244

Hop chét 249

Hop chét 248
F OH F
HO
F .
F HN H
/\S ~ N
O/\\ \ N H
F
AN
Hop chét 250

-245-




28388

Vi du thwc hién séng ché
Céc vi du sinh hoc — Hoat tinh khang HBV ctia hop chét c¢6 cong thirc (A)

Hoat tinh khang HBV duoc xac dinh bing cach sir dung dong t& bio
HepG2.1 17, mdt dong t& bao san xuit HBV mét cach cam ung, 4n dinh, ma sao chép
HBYV khi khéng c¢é mit doxixyclin (h¢ Tet-off). D4i véi thir nghiém khang virut, su
sao chép HBV duoc cam tng, sau d6 13 xr Iy bang hop chit duge pha lodng theo day
trong dia c6 96 15 trong hai ban sao. Sau 3 ngdy xut ly, hoat tinh khang virut dugc xac
dinh b%mg cach dinh luong ADN HBV ndi bao sir dung PCR thoi gian thyc va tdp hop
doan mdi va miu do dic hiéu HBV.

Tinh gay doc t& bao clia cac hop chit dugce thir nghiém bang céach sir dung té
bao HepG2, duoc 1 trong 4 ngdy trong su ¢6 mit clia hop chit. Do sbng s6t ctia céc té
bao dwoc danh gid bing cach st dung thir nghiém Resazurin. Cac két qua dugc thé

hién trong Bang 1.

Bang 1: Hoat tinh khang HBV va tinh gy doc té bao

Hop chat # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)
EC50 (uM)
1 2,74 >25
2a 0,28 >25
2b 0,49 >25
3 >0,5 >25
4 1,09 >25
5 0,18 >25
6 3,98 >25
7a 0,13 >25
7b 0,007 >25
8 0,047 >25
9 0,036 >25
10a 0,22 >25
10b 0,006 >25
11 0,077 >25
12 0,35 B >25
13 0,11 >25
14a 0,25 >25
14b 0,078 >25
15a 0,078 >25
15b >0,5 >25
16 0,23 >25
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Hop chat # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)
EC50 (uM) ‘

17 <0,098 >25
18 0,71 >25
19 0,19 >25
20 0,058 >25
21 0,15 >25
22 0,009 >25
23 0,005 10,62
24 0,068 >25
25 0,022 >25
26 0,027 >25
27 0,11 >25
28 0,89 >25
29 0,005 >25
30 0,013 >25
31 0,009 < >25
32 0,003 >25
33 0,053 >25
34 0,056 >25
35 0,012 >25
36 0,005 >25
37 0,20 >25
38 | 0,005 >25
39 0,003 >25
40 0,022 >25
41 0,008 >25
42 0,081 >25
43 0,056 >25
44 0,17 >25
45 0,23 >25
46 0,33 >25
47 0,017 >25
48 0,084 >25
49 0,31 >25 -
50 0,002 >25
51 <0,002 >25
52 0,056 >25
53 0,19 >25
54 0,004 >25
55 0,003 >25
56 0,010 >25
57 0,013 >25
58 0,29 >25
59 0,24 >25
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Hop chat # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)
EC50 (uM)
59a >0,5 >25
59b 0,14 >25
60 0,013 >25
60a 0,055 >25
60b 0,005 >25
61 0,074 >25
62 0,009 >25
63 0,24 >25
64 0,008 >25
65 0,007 >25
66 0,047 >25
67 0,069 >25
68 0,23 >25
69 0,033 >25
70 0,014 >25
71 0,003 >25
72 0,050 >25
73 0,48 >25
74 0,052 >25
75 0,007 >25
76 0,22 >25
77 0,23 >25
78 0,056 >25
79a 0,043 >25
79 0,002 >25
80 0,018 >25
81 0,002 >25
82 0,004 >25
83 0,058 >25
84 0,010 >25
85 0,007 >25
86 0,005 >25
87 0,018 >25
88 0,011 >25
89a 0,19 >25
89b 0,017 >25
90 0,019 >25
91 0,13 >25
92a 0,031 >24
92b 0,17 >25
93 0,012 >25
94 0,080 >25
95 0,022 >25
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Hop chat # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)

| EC50 (uM)

96 0,005 >25
97 0,055 >25
98 0,008 >25
99 0,004 >25
100 0,003 >25
101 0,014 >25
102 0,009 >25
103 0,006 >25
104 0,007 >25
105a 0,007 >25
105b 0,011 >25
106 0,008 >25
107 0,080 >25
108 0,016 >25
109 0,003 >25
110 0,20 >25
111 0,089 >25
112 0,003 >25
113 0,12 >25
114a 0,022 >25
114b 0,008 >25
115a 0,008 >25
115b 0,007 >25
116a 0,022 >25
116b >0,35 >25
117 0,010 >25
118 0,013 >25
119a 0,011 >25
119b 0,006 >25
120a 0,007 >25
120b 0,011 >25
121 0,029 >25
122a 0,012 1525
122b 0,009 >25
123 0,019 >25
124a 0,005 >25
124b 0,004 >25
125 0,007 >25
126 0,062 >25
127 0,013 >25
128 0,024 >25
129 0,012 >25
130a 0,018 >25
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Hop chét # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)
EC50 (uM)

130b 0,012 >25
131 0,023 >25
132 0,019 >25
133 0,011 >25
134a 0,008 >25
134b 10,007 >25
135 0,005 >25
136 0,016 >25
137 0,006 >25
138 0,029 >25
139 0,016 >25
140 0,062 >25
141a 0,030 >25
141b NA >25
142a 0,065 >25
142b 1>0,125 >25
143 0,024 >25
144a 0,019 >25
144b 0,063 >25
145 10,037 >25
145a 0,014 >25
145b 0,06 >25
146 0,055 >25
147 0,013 >25
148 0,077 >25
149a >0,125 >25
149 0,010 >25
150a >0,125 >25
150b 0,005 >25
151 0,076 >25
152 0,014 >25
153 0,068 >25
153a >0,125 >25
153b 0,060 >25
154 0,008 >25
155 0,025 >25
156 0,009 >25
157 0,017 >25
158 0,031 >25
159 0,014 >25
160 0,0145 >25
160a 0,077 >25

160b 0,021 | >25
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Hop chat # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)
EC50 (uM)

161a 0,049 >25
161b >0,125 >25
161c 0,011 >25
161d 0,011 >25
162 0,003 >25
162a 0,033 >25
162b 0,011 >25
163 >0,125 >25
164 0,012 >25
165 0,068 >25
166 0,056 >25
167 0,041 >25
168 0,025 >25
168a >0,125 >25
168b 0,015 >25
169 0,017 >25
170a NA | >25
170b 0,007 >25
171 0,008 >25
172 0,074 >25
172a 0,072 >25
172b 0,064 >25
173 0,017 >25
174 0,007 >25
175 0,004 >25
175a 0,021 >22.9
175b 0,003 >25
176 0,004 >25
176a 0,012 >25
176b NA >25
177 0,008 >25
177a NA >25
177b 0,004 >25
178 0,016 >25
179 0,021 >25
180 0,005 >25
181 0,008 >25
181a 0,035 >25
181b 0,006 >25
182 0,010 >25
183 0,002 >25
184 0,020 >25
185 0,041 >25
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Hop chat # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)
EC50 (uM)

186 0,011 >25
187 0,003 >25
188 0,011 >25
189 0,11 >25
190 0,006 >25
191 0,010 >25
192 0,056 >25
192a 0,036 >25
192b 0,024 >25
193 0,006 >25
194 0,006 >25
195 0,007 >25
196 0,065 >25
197 0,011 >25
198 0,011 >25
199 - 0,015 [ >25
199a 0,030 >25
199b 0,008 >25
200 0,084 >25
201 0,11 >25
202 0,025 >25
203a 0,094 >25
203b 0,059 >25
204a >0,125 >25
204b >0,125 >25
205 0,050 >25
206a 0,013 >25
206b 0,012 >25
207a 0,008 >25
207b 0,005 >25
208a 0,008 >25
208b 0,011 >25
209a 0,060 >25
209b 0,018 >25
210a 0,037 >25
210b 0,034 >25
211 0,007 >25
212 0,007 >25
213a 0,048 >25
213b 10,016 >25
214a 0,12 >25
214b 0,022 >25

215a 0,062 >25
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Hop chét # HBV-AVE- TOX-HepG2-4d
HepG2.117 CC50 (uM)
EC50 (uM)
215b >0,125 >25
216 0,034 >25
217a 0,025 >25
217b 0,10 >25
218a >0,125 >25
218b 0,079 >25
218¢ 0,006 >25
218d 0,021 >25
219 NA >25
220a 0,007 >25
220b 0,034 >25
228 >0,5 >25
229 >0,5 >25
230 >0,5 >25
231 >0,5 >25
232 >0,5 >25
233 >0,5 >25
234 >0,5 >25
235 >0,5 >25
236 0,34 >25
237 >0,5 >25
238 0,077 >25
239 >0,5 >25
240 >0,25 >25
241 >0,25 >25
242 >0,13 >25
243 >0,5 >25
244 >0,5 >25
245 >25 >25
246 >0,13 >25
247 >0,13 >25
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I-A):

Ra

Y. .be. pb
X7\ o) , ){R
N no

yA ¢
RI-N_ NN/\
S \

1
Y LA H R (I-A)

hodc chét dé)ng phéan lap thé hodic dang tautome cta no, trong do:

A
1 aryl don vong ¢ 5 hodc 6 canh tly ¥ chira m¢t hodc hai nguyén

tr khéc loai, aryl nay tily y dugc thé bing mét hodc nhiéu phdn tir thé, mdi phan tir thé
nay doc ldp duoc chon tir nhém bao gdm Ci-Csalkyl, Cs-Csxycloalkyl, -CN va

halogen;
i B )
*+..." 1a phenyl hoéc pyridyl;
X la -CR?R3-;

Y 1a C1.Cralkandiyl hoic C2-Cralkendiyl, mdi gbc nay tiy y dugc thé bang mot
hodc nhiéu phﬁn tr thé, mdi phﬁn tir thé nay doc 14p dugce chon tir nhém bao gém Ci-
Caalkyl, flo, va -OH;

Z 1a nguyén tr khac loai hoac lién két don;

mdi R? Rb, R® va RY ddc 14p dugce chon tir nhém bao gdm hydro, halogen, -
CHF3, -CF2-metyl, -CH2F, -CF3, -OCF3, -CN, C3-Caxycloalkyl va -C1-C4alkyl;

R! 1a hydro hogc Ci-Cioalkyl tuy y duge thé bing mot hodc nhiéu phin tir thé,
mSi phz‘in ttr thé nay ddc 14p dugc chon tir nhém bao gém -OH, flo, va oxo;

R? duge chon tir nhém bao gdm hydro; Ci-Cioalkyl tity y duoc thé bing mot
hodc nhiéu phﬁn tr thé, mdi ph?in tir thé nay doc lap dugc chon tir nhém bao gém -
OH, flo, metoxy, oxo, va -C(=0)OC-Csalkyl; Ci-Csalkyl-R7; C2-Caalkynyl; vong no
6 tlr 3 dén 7 canh tly ¥ chita mot hosc nhiéu nguyén tir khac loai, mdi nguyén tir khac
loai nay doc 14p duoc chon tir nhém bao gém O, S va N; va aryl don vong tuy y chira
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mot hodc hai nguyén tir khac loai; trong d6 mdi Ci-Csalkyl-R’, vong no ¢6 tir 3 dén 7

canh hoic aryl don vong nay tiy ¥ dugc thé bing mot hodc nhidu phén tir thé R8,;
R3 13 hydro hogic Crsalkyl tily ¥ duoc thé bang -OH;

hodic R? va R? cling véi nguyén tir cacbon ma chiing gén vao tao ra vong no c6
tir 3 d&n 7 canh ty y chita mot hoic nhiéu nguyén tir khac loai, mdi nguyén tir khac
loai nay doc 1ap dugce chon tir nhom bao gém O, SvaN, va tuy y dugc thé"béng mot
hozc nhidu phan ti thé, m&i phan tir thé nay doc 1ap duoc chon tir nhém bao gdm -OH,
flo, metoxy, oxo, -C(=0)OC;-Caalkyl, benzyl, va Ci-Csalkyl tuy y dugc thé bang mot
hodc nhiéu phén ttr thé, mdi phﬁn tlr thé nay doc lap dugc chon tr flo va/hodc —OH;

R’ 13 aryl don vong tuy y chira mdt hodc hai nguyén tir khéac loai, va tiy y duoc
thé b?mg mot hoac hai phﬁn ttr thé, mbi phﬁn ttr thé nay doc 1ap duge chon tir nhom
bao gé)m halo va Cizalkyl; vong no cé tir 3 dén 7 canh tuy y chira mot hogc nhiéu
nguyén tir khac loai, mdi nguyén tir khac loai ndy doc 14p dugc chon tir nhém bao gdm
0, S va N; hoic -NR°R!9;

trong d6 mdi R? va R1® ddc lap dugc chon tir hydro va Ci-Csalkyl tiy y duoc
thé bang mot hodc nhiéu phén tir thé flo;

mdi R® doc 14p duge chon tr nhom bao gém -OH, flo, metoxy, oxo, -
C(=0)0C;-Csalkyl, Ci-CaalkyloxyCi-Caalkyloxy, va Ci-Csalkyl tuy y dugc thé bang
mot hoefic nhiéu phén tt thé, mdi phén ttr thé nay doc 14p duoc chon tir flo va/hodc —
OH;

hodc mudi duge dung hogc solvat cua no.
2. Hop chét theo diém 1, trong dé:

A . ‘ _
1a aryl don vong ¢ 5 hodc 6 canh tlly y chira mét hogc hai nguyén

tir khéc loai, aryl nay ty y dugc thé bing mot hodc nhiéu phén tir thé, mdi phan tir thé
ndy doc 1ap duogc chon tir nhém bao gom Ci-Csalkyl; ’

B
- 1a phenyl hodc pyridyl;

X la -CR?R*~;
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Y 1a C1.Cralkandiyl hosic C2.Cralkendiyl, mdi gbc nay tiy ¥ duoc thé bing mét
hodc nhidu phan tir thé, m3i phén tir thé nay doc 18p duoc chon tir C1-Caalkyl va -OH;

Z 1a nguyén tir khac loai, hozc lién két don;

mdi R%, Rb, R® va R4 doc 1ap duge chon tir nhém bao gdm hydro, halogen, -
CHF?, -CF2-metyl, -CH2F, -CF3, -OCF3, -CN, C3-Csxycloalkyl va -Ci-Caalkyl;

R! 13 hydro hodc Ci-Cealkyl, Ci1-Csalkyl nay tuy y dugc thé bang mét hoic
nhidu phén tir thé, mdi phan tir thé nay doc 1ap duoc chon tir nhém bao gdbm -OH, flo,
ox0, va C1-Cqalkyl tily ¥ duoc thé bing mot hogic nhidu flo va/hodc -OH;

R? dugc chon tir nhém bao gdm hydro, C1-Cealkyl, Ci-Csalkyl-R’, vong no ¢6
tir 3 dén 7 canh thy ¥ chira mdt hodc nhiéu nguyén tir khac loai, mdi nguyén tir khic
loai ndy ddc 14p dugc chon tir nhém bao gdbm O, S va N, va aryl don vong tily ¥ chira
mot hozic hai nguyén ti khac loai, Ci-Csalkyl-R7, vong no c6 tir 3 dén 7 canh hosc aryl
don vong nay tily v duoc thé bing mot hogc nhidu RS,

R? 14 hydro hogc Cisalkyl;

hozc R? va R3 cling véi nguyén tir cacbon ma chung gén vao tao ra vong no cé
tir 3 dén 7 canh tiy y chira mdt hogc nhidu nguyén tir khac loai, mdi hguyéﬁ tir khac
loai nay doc 1dp dugce chon tir nhém bao gém O, S va N, vong no cé tir 3 dén 7 canh
ndy tly y duoc thé bing mot hogc nhidu R?;

" R7 14 aryl don vong tily ¥ chita mot hogic hai nguyén tix khac loai; vong no cd tir
3 dén 7 canh tiy y chita mot hozic nhiéu nguyén tir khac loai, mdi nguyén tir khac loai
nay doc 1ap duoc chon tir nhém bao gdm O, S va N; hodc -NRR!¢;

trong d6 mdi R® va R1? doc 1ap duqc chon tir hydro va ’C1A-C3alky1;

mdi R® doc 1ap dugc chon tir nhém bao gdbm -OH, flo, metoxy, oxo, -
C(=0)0C1-Csalkyl va Ci-Caalkyl tiy ¥ dugc thé bang mot hode nhiéu phin tir thé, mbi
phén ttr thé nay ddc lap duogc choh tur flo va/hodac —OH.
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3. Hop chét theo diém 1, trong do:

' [}
\ ‘
\ '

A
13 aryl don vong ¢6 5 hodc 6 canh tuy y chira m§t hodc hai nguyén

tir khac loai, aryl nay tuy y duoc thé bﬁng mot hodic nhidu phén ttr thé, mdi phén ttr thé
nay doc 1dp dugc chon to nhém  bao gbm  Ci-Csalkyl,
Cs-Csxycloalkyl, -CN va halogen;
{8
*-..."" 1a phenyl hogc pyridyl;
X 1a -CR?R3~;

Y 14 C1.Cralkandiyl hodic C»-Cralkendiyl, mdi gbc nay tuy y dugc thé bang mot
hodc nhidu phan tir thé, m3i phin tir thé nay doc 14p duge chon tir Ci-Csalkyl va -OH;

Z 13 nguyén tir khac loai, hoic lién két don;

mdi R?, RP, R® va RY doc 14p dugc chon tir nhém bao gém hydro, halogen, -
CHF?, -CF2-metyl, -CH2F, -CF3, -OCF3, -CN, C3-Caxycloalkyl va -Ci-Caalkyl;

R! 1a hydro hosc Ci-Csalkyl, Ci-Csalkyl ndy tiy y dugc thé bang mdt hodc
nhiéu phén tt thé, mbi phén tt thé nay doc 1ap duge chon tir nhém bao gém -OH, flo,
ox0, va Ci-Csalkyl thy y duoc thé bing mét hodc nhiéu flo va/hodc -OH;

R? duoc chon tir nhém bao gdm hydro, Ci-Cealkyl, Ci-Csalkyl-R’, vong no ¢
tir 3 dén 7 canh tily ¥ chira mot hodc nhidu nguyén tir khac loai, mdi nguyén tir khac
loai nay doc 1dp duge chon tir nhém bao gém O, S va N, va aryl don vong tuy y chira
mot hodic hai nguyén tir khéc loai, C1-Csalkyl-R’, vong no c6 tir 3 dén 7 canh hoic aryl
don vong ndy tiy ¥ dugc thé bing mét hogc nhiéu RE; '

R? 12 hydro;

hodc R? va R3? cung v6i nguyén tir cacbon ma ching gén vao tao ra vong no cd
tir 3 dén 7 canh tuy ¥ chira mot hodc nhidu nguyén tir khac loai, mdi nguyén tir khic
loai nay doc 14p dugc chon tir nhém bao gém O, S va N, vong no c6 tur 3 dén 7 canh

nay tily ¥ dugc thé bing mét hodc nhiéu R®;
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R’ 14 aryl don vong tuy y chita mt ho#ic hai nguyén tir khac loai; vong no cé tir
3 dén 7 canh tiy y chita mot hodc nhiéu nguyén tir khac loai, mdi nguyén tir khéc loai
nay doc 14p duoc chon tir nhém bao gdm O, S va N; hodc —-NR°R!¢;

trong d6 mdi R® va Rlo_dcf)c 14p duge chon tir hydro va Ci-Csalkyl;

mdi R® doc 1ap dugc chon tir nhém bao gdm -OH, flo, metoxy, oxo, -
C(=0)0OC-Caalkyl va Ci-Caalkyl thy ¥ duoc thé bing mot hoic nhidu phan tir thé, mbi
phén tir thé nay ddc 1ap dugc chon tir flo va/hodc —OH.

4. Hop chét theo diém 1 hoic 3, trong d6 hop chét nay c6 cong thirc (A):

Ra
Y. d.. pb
X~ \Z 0] } /“./R
1 / C S /“‘\ B\'\' (o]
R ——N\S ‘ N 1R
JHLAs R (A)

hodc chit ddng phén 1ap thé hoic dang tautome ctia né, trong do:

A ‘
1a aryl don vong c6 5 hodc 6 canh tiy y chita m§t hogc hai nguyén

tr khéc loai, aryl nay tuy y duge thé b%lng mot hodc nhidu metyl, -CN hodc halogen;

J\MI B

1A phenyl hodc pyridyl;

X 1a -CR?2 R3-;

Y 14 C1.Cralkandiyl hogic C>-Cralkendiyl, mdi gbc nay tuy y dugc thé bang mot
hodc nhiéu Ci-Casalkyl hodc -OH;

Z la nguyén tir khac loai, hodc lién két don;

R?, R®, R° va RY doc 1ap duge chon tir nhém bao gdm hydro, halogen, -CHF>, -
CF2-metyl, -CHuF, -CF3, -OCF3, -CN, C3-Caxycloalkyl va -C1-Caalkyl;

R! 13 hydro hodc Ci-Csalkyl, Ci-Cealkyl nay tiy ¥ dugc thé bing mot hodc
nhiéu phin tir thé, mbi phan tir thé nay doc 14p duge chen tir nhém bao gbm -OH, flo,
ox0, va Ci-Csalkyl tiy ¥ dugc thé bing mét hodc nhiéu flo va/hogc -OH;

-258-



28388

R? duge chon tir nhém bao gém hydro, Ci-Cealkyl, C1-Csalkyl-R7, vong no ¢6
tir 3 dén 7 canh tily y chtra m6t hodc nhidu nguyén tir khac loai, mdi nguyén tir khac
loai doc 14p dugc chon tir nhém bao gdm O, S va N, va aryl don vong tiy y chira mét
hodc hai nguyén tir khac loai, Ci-Csalkyl-R’, vong no ¢6 tir 3 dén 7 canh hoic aryl don

vong ndy tiy y dugc thé bang mot hogc nhidu R?;

R31a hydro;

hodc R? va R3 cling v6i nguyén ti cacbon ma chiing gén vao tao ra vong no c6
tir 3 dén 7 canh tly ¥ chira mot hodic nhidu nguyén tir khic loai, mdi nguyén tir khéc
loai nay d6c 14p dugc chon tir nhém bao gém O, S va N, vong no ¢6 tir 3 dén 7 canh
nay tiy y duoc thé bing mét hodc nhidu R;

R’ 1a aryl don vong tuy ¥ chira mdt hodc hai nguyén tir khéc loai;

mdi R® doc 1dp dugc chon tir nhém bao gém -OH, flo, metoxy, oxo, -
C(=0)0C-Csalkyl va Ci-Caalkyl tiy y dugc thé bing mét hoic nhiéu flo va/hodc —
OH;

hogc muoi duge dung hodc solvat ctia no.

5. Hop chét theo diém 1, trong &6 ™~ la R® , trong d6 R* 14 hydro, -
C1-Csalkyl hogic C3-Caxycloalkyl; va R dugc chon tir hydro, metyl, -CN va halogen.

) . ] A ;
6. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 4, trong do A
| X
// R5 . .
R® , trong d6 R’ 1a hydro hoic halogen; va R® dugc chon tir hydro, metyl, -
CN va halogen.

7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 6, trong d6 vong C gbm tir 6

dén 8 nguyén tir.

8. Hop chit theo diém 5 hoic 7, trong d6 R* 1a metyl.
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9. Hop chét theo diém bt ky trong s6 cac diém tir 5 dén 8, trong d6 R 14 hydro.

10. Hop chét theo diém 1, trong d6 R? 1a Ci-Cealkyl ty y dugc thé bang mot hoic
nhidu phan tir thé, mdi phan tir thé nay doc 1ap dugc chon tir nhém bao gdm —OH, flo,

va metoxy.

=~
.

, _ , , , i B
11. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 10, trong d6 = *-..- 1a
phenyl, va R? dugc chon tir hydro va halogen; R 13 hydro ho#c halogen; R® dugc chon

tir halogen, CHs, CHF», CF3, va -CN; va R¢ dugc chon tir hydro va halogen.

12. Hop chét theo diém 1, trong d6 R? 1a Ci-Caalkyl tiy y dugc thé bing mét hodc
nhiéu flo.

13. Hop chét theo diém 1, trong d6 R? 1a C1-Cealkyl tuy y dugc thé bang mot hoic
nhiéu phén tir thé ~OH.

14. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6 R! 1a hydro.

15. Hop chét theo diém 1, trong d6 hop chét nay dugce chon tir nhém bao gém cac hop
chit duoc danh sé tir 1 dén 244 va 246 dén 250 sau day:

2a
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w,

E

16

11

13

F

1]
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17

19

21

23

25

27
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31

33

35

37

41

43
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45

L

53

55

57
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61

63

65

67
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73

HN

75

77

s

8

83

85
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87

9

93

95

97
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237

239

241

247

249

ho#c mudi dugc dung hodc solvat ctia no.

16. Dugc phim chita hop chit nhu duge xé4c dinh trong diém bt ky trong sb cac diém
tr 1 dén 15, va chit mang dugc dung.

17. San phdm chtra (a) hop chit nhu duge x4c dinh trong diém bét ky trong sb cac
diém tir 1 dén 15 hogc dugc phdm theo diém 16, va (b) chét trc ’ché HBYV khac, lam
ché phim két hop dé st dung ddng thoi, riéng r& hogc 1an lugt trong didu tri bénh 13y
nhiém HBV. | |

18. San pham theo diém 17, trong d6 hop chat néu trén la:
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(3S)-N-(3-xyano-4-flo-phenyl)-7-metyl-1,1-dioxo-3-(3-pyridylmetyl)-3,4-dihydro-2H-
pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit;
(3R)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-dioxo-N-(3,4,5-triflophenyl)-2,3-
dihydropyrolo[3,4-f]thiazepin-6-carboxamit;
(3R)-N-[3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit;
(3R)-N-(3-xyano-4-flo-phenyl)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-3,4-
dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit;

(3 S)-N—(3 -xyano-4-flo-phenyl)-3,7-dimetyl-1,1-dioxo-2,3,4,5-tetrahydropyrolo[3,4-
fjthiazepin-6-carboxamit;
N-[3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-

2,3,4,5 tetrahydropyrolo[3 4- f_|th1azep1n 6-carboxamit;
N-[3-(diflometyl)-4-flo-phenyl]-3-[(2,5-dimetylpyrazol- 3-y1)metyl] -3,7- dlmetyl 1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit; hodc
N-[3-(diflometyl)-4-flo-phenyl]-3,7-dimetyl-3-[(1-metylimidazol-2-yl)metyl]-1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit,

hodic chét déng phén lap thé ctia n6, hodc mudi duge dung hoic solvat cia nd.

19. San phdm theo diém 17, trong d6 hop chat néu trén 1a:

(3S)-N-(3 Qxyano—4—ﬂo-pheny1)-7-metyl— 1,1-dioxo-3-(3-pyridylmetyl)-3,4-dihydro-2H-
pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit, hodc mubi duge dung hodc solvat cua
no.

20. San phdm theo diém 17, trong d6 hop chét néu trén 1a:
(3R)-3-[(1S)-1-hydroxyetyl]-7-metyl-1,1-dioxo-N-(3,4,5-triflophenyl)-2,3-
dihydropyrolo[3,4-f|thiazepin-6-carboxamit, hodc mudi duge dung hoic solvat clia né.
21. San phim theo diém 17, trong d6 hop chét néu trén la:

(3R)—N— [3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-
3,4-dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit, hodc mubi duoc dung

hodc solvat cua nd.
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22. San phim theo diém 17, trong d6 hop chit néu trén la:
(3R)-N-(3-xyano-4-flo-phenyl)-3-(1-hydroxy-1-metyl-etyl)-7-metyl-1,1-dioxo-3,4~
dihydro-2H-pyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit, hodc mudi dugc dung
hoic solvat cuia nd.
23. San phim theo diém 17, trong d6 hop chit néu trén la:
(3S)-N-(3-xyano-4-flo-phenyl)-3,7-dimetyl-1,1-dioxo-2,3,4,5- tetrahydropyrolo[3 4-
f]thiazepin-6-carboxamit, hoic mudi dugc dung hogc solvat cua no.
24. S&n phim theo diém 17, trong d6 hop chit néu trén la:
(3*S)-N-[3-(diflometyl)-4-flo-phenyl]-3-(1-hydroxy- 1-metyl-etyl)-7-metyl-1,1-dioxo-
2,3,4,5-tetrahydropyrolo[3,4-f|thiazepin-6-carboxamit, hodc mudi dugc dung hodc
solvat cua no.
25. San phdm theo diém 17, trong d6 hop chét néu trén la:
(3*S)-N-[3-(diflometyl)-4-flo-phenyl]-3-[(2,5-dimetylpyrazol-3-yl)metyl]-3,7-dimetyl-
1,1-dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit, hodc mubdi duoc
dung hoac solvat ctia no.
26. San phdm theo diém 17, trong d6 hop chét néu trén la:
N-[3-(diflometyl)-4-flo-phenyl]-3,7-dimetyl-3-[(1-metylimidazol-2-yl)metyl]-1,1-
dioxo-2,4-dihydropyrolo[3,4-b][1,4,5]oxathiazepin-6-carboxamit, hodc chat ddng phan
lap thé ctia nd, hodc mudi duoc dung hodc solvat cuia nd.
27. Quy trinh diéu ché hop chit nhu dugc xac dinh trong diém bt ky trong s cac
diém tir 1 dén 15, bao gdm céc bude:

(a) cho hop chét ¢6 cong thirc (V) phan tmg v6i amin ¢6 cdng thirc (VI) trong
su c6 mit clia bazo trong dung moi dé tao thanh hop chét ¢ cong thic (Ta) va tuy y

cho hop chét ¢ cong thirc (Ia) nay qua quy trinh hydro hoa

Ra
P b re
X/ \Z o) .'" } /\“‘/R
/ C » B
/ . R']___N\S \‘ N/ \[”" R¢
7 ; H d
/ \ I\ A R
o/ vl V) 0 0 " (Ia), hoc
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(b) cho hop chét c6 cong thirc (XXXIV) qua diéu kién Heck dé tao thanh hop
chét c6 cong thirc (Ia) va tly v cho hop chat c¢6 cong thirc (Ia) ndy qua quy trinh hydro
hoa

X" Br :
/ ! B
R'—N__ = N i oRe
S H d .
A\ .
0 (XXXIV)
Ra
Y : Y b
X~ \Z o) / t /R
1 / C /‘\ B\
> R—N\S \\‘ N I RC
N LA H  Rd
O ..o (Ia), hoac

(c) cho hop chét c6 cong thirc (XXXX) phan tng véi amin ¢6 cdng thire (VI)

trong su ¢6 mit ctia bazo thich hop trong dung mdi thich hop

Ra
Y** Y** I Ty Rb
X7 0 X7 Ny o} . lB
1 / C - 1 / c ~_ T LNpe
R—N\S o R—N\S 1 R
IN LA N LA R
d 0 (XXXX) G 0 (Ib),

trong d6 amin c¢é cong thirc (VI) la:

rRC (VD)

& muc (a), Y* la Cz-Cralkendiyl; & rriuc (b), Y* la -CH=CH-; Y** la Ci-
Cralkandiyl; & muc (a) va (c), Z 1a nhu dugc xdc dinh trong diém bt ky trong sb céc
diém tir 1 dén 15; & muc (b), Z 1a lién két don; va tit ca cac gia tri bién déi khac 1a

nhu dugc xé4c dinh trong diém bét ky trong sé cac diém tir 1 dén 15.

28. Hop chit c6 cong thire (V) hodc cong thitc (XXXX):

Y* Y**
/X/ Nz Q /X/ >z 9
RI—N._ WI\O/ RI—N_ Q\')]\O/
ST A ST A
IN I\ D .
9 0 V), O O " (XXXX), trong do:
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Y* 1a C2-Cralkendiyl, Y** 1a C1-Cralkandiyl, va tt ca cac gia tri bién dbi khac
12 nhu duge x4c dinh trong diém bét ky trong s6 cac diém tir 1 dn 15.
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