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CARBOXYAMIT VA DUQC PHAM CHUA DAN XUAT NAY
(57) Sang ché dé cap dén din xuat vong ete cta hop chit pyrazolo[1,5-a]pyrimidin-3-
carboxyamit c6 cong thirc chung (I) 1a chat trc ché phosphodiesteraza 2, hitu ich dé diéu tri
cac bénh cua hé than kinh trung wong va cac bénh khéc.
Ngoai ra, sang ché con dé cap dén duoc pham chira hop chit theo sang ché.
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Linh vire ky thuit dwoc dé cap

Sang ché dé cap dén din xuét ete vong cia pyrazolo[1,5-a]pyrimidin-3-carboxy-
amit c6 cong thirc chung (I) 14 chit e ché phosphodiesteraza 2, hitu ich d& didu tri cac
bénh clia hé than kinh trung wong va c4c bénh khiac.

Ngoai ra, sing ché con d cap dén quy trinh bio ché dwoc phim ciing nhu quy
trinh didu ché hop chét theo sang ché.

Tinh trang ky thuit ciia sang ché

Chit tic ché phosphodiesteraza 2 (PDE2) 1 dich tri liéu ¢6 trién vong dé diéu tri
ching suy gidm nhén thitc & cac bénh nhu chimg tAm than phan liét, bénh Alzheimer va
bénh tram cam. Chét (rc ché PDE2 d tré thanh tmg ci vién sang gia dé cai thién tinh
mém déo ciia khép thin kinh va chirc nang nhd.

Phosphodiesteraza (PDE) dwoc biéu hién & hiu hét cdc té bao cua dong vat ¢6 vi.
Cho dén nay, dd nhén dién dugc mudi mot ho phosphodiesteraza ¢ dong vat c6 va. DBa
biét r5 ring PDE ¢6 quan hé mét thiét véi qué trinh truyén tin hiéu cta té bao. Cu thé,
PDE di duoc biét d& 1am bit hoat nucleotit cAMP va/hoic cGMP vong.

PDE?2 thuy phan ca cGMP va cAMP. Ching déu duogc biéu hién nhidu ¢ ndo cho
thy su lién quan ciia chting dén chirc niing ciia hé thin kinh trung wong.

Sy biéu hién ctia PDE2 & ddi hai m4, vo ndo va & thé van cho thiy su lién quan v&
co ché hoc tap va ghi nhé/nhén thirc. Pidu niy con dugc khéng dinh béi thuc té 13 viéc
tang vé sb luong ctia ca cGMP va cAMP ¢6 lién quan dén qua trinh hinh thanh tiém luc
ngin va dai han (long term potentiation-LTP). Cac dit liéu khac cling xac nhén tac dung
diéu chinh chirc ning nio cia PDE2 va tic dung hiép dbng cua PDE2 dbi vé6i su nhén
thirc.

Thém vao d6, su biéu hién cia PDE2 & nhan cap (phan cta thé van), hanh khiu
giac, cu khiru gide va hach hanh nhan ciing khing dinh su lién quan bd sung ctia PDE2 &
bénh 1y lo 4u va bénh trAm cam. Piéu niy duoc x4c nhin boi cac nghién ctu in vivo.

Diéu thuong dugc chip nhan 14 (gia thuyét thude tu do) ndng d6 thube tw do hodc

khong gén két & vi tri tac dong chiu trach nhi€m cho hoat tinh dugc ly in vivo & trang
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thai 6n dinh va, khi khong c6 su di chuyén hoat tinh, ndng do thudc tw do 1a nhu nhau &
cac mang sinh hoc bit ky.

Véi céc thude dy dinh tac dong vio hé thin kinh trung wong (CNS), gia thiét 1
thudc khong gén két trong khoang k& (interstitial spaces-ISF) & ndo duoc tiép xtc truc
tiép hoidc cin bang véi vi tri tac dong. Vi dich ndo tuy (CSF) dugc tiép xtc tryc tiép véi
mb nio, gia thiét 1a dé d& dang can bing v6i ndng do dich khe ndo, ndng d6 CSF duoc
st dung 1am thuéc do chung vé ndng d6 thubc khong gén két trong cac nghién ctru dugc
1y tién 1am sang. Do d6, véi cac hop chét d dinh téc dong vao hé thin kinh trung wong,
diéu quan trong 1a ching phai dat dugc ndng d6 CSF cao va ty 16 CSF véi huyét tuong
cao dé c6 hoat tinh dugc 1y cao & CNS.

O trang thai 6n dinh va khi khong c6 su di chuyén chu d6ng, ham luong ndo khong
gan két ciing c6 thé duge udc lugng bing ndng dd huyét twong khong gén két da tiép can
hon bang thir nghiém bing cach do mirc do gén két protein huyét trong (plasma protein
binding-PPB) giita cac loai.

Kha ning thdm qua mang cao va khi khong c6 qua trinh di chuyén hoat tinh tai
hang rdo mau ndo (BBB-blood brain barrier) cting véi viée gin két mé huyét trong/ndo
duoc coi 1a yéu té quyét dinh viée xtr ly thudc trong CNS.

D6 6n dinh trao ddi chét cao 1a mong mudn dé dat dugc su tiép xtic dang ké cua
thudc bén trong co thé.

Pa biét duoc mot vai ho chét we ché PDE2. Imidazotriazinon dugce bdce 1§ trong
WO 2002/068423 dé diéu tri vi du, sw thiéu hut tri nhé, cac rdi loan nhan thic, ching
mét tri va bénh Alzheimer. Oxindol duge mo ta trong WO 2005/041957 dé didu tri chung
mat tri. Cac cht e ché PDE2 khac 12 da biét tir WO 2007/121319 dé didu tri chimg lo
au va bénh trdm cam, tir WO 2013/034761, WO 2012/104293 va W02013/000924 dé
diéu trj cac rdi loan tAm Iy va than kinh, tir WO 2006/072615, WO 2006/072612, WO
2006/024640 va WO 2005/113517 d diéu tri bénh viém khép, ung thu, chimg phi va
sdc nhidm trimg, tir WO 2005/063723 d& didu tri suy than va gan, r6i loan chirc ning gan,
hoi chiing chan khong nghi, cac rdi loan thip khép, bénh viém khép, viém miii, bénh hen
va béo phi, tr WO 2005/041957 dé diéu tri ung thu va c4c rdi loan huyét khdi, tr WO
2006/102728 d diéu tri chimg dau thit nguc va chimg ting huyét ap tir WO 2008/043461

dé di€u tri c4c roi loan tim mach, r6i loan chirc ndng cuong cing, chimg viém va suy
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than va tit WO 2005/061497 dé diéu tri vi dy, chimg mat tri, cac réi loan tri nhg, ung thu
va chiing loéng xuong. .

Benzodiazepin giéng nhu chit trc ché PDE2 dugc mé ta trong WO 2005/063723
dé diéu tri théng thudng cac bénh CNS bao gdm chimg lo au, bénh trim cam, ADHD,
thoai hoa thin kinh, bénh Alzheimer va chimg loan tm than.

Céc ho chit trc ché PDE2 méi hon duge mé ta trong WO 2015/096651, WO
2015/060368 va WO 2015/012328.

Ban chit ki thuét ciia sang ché

D3 phat hién ra ring hop chét theo sang ché ¢6 cong thirc chung (1) 12 cac chit tc
ché phosphodiesteraza 2 hitu hiéu.

Bén canh dic tinh trc ché véi enzym phosphodiesteraza 2, hop chét theo sdng ché
con cé cac ddc tinh c6 loi nhw @6 chon loc cao véi PDE 10, gén két protein huyét tuong
thip gitta cac loai, ty 16 CSF véi huyét twong cao, kha ning thim mo thoa dang va do bén
trao ddi chét cao.

Vi du, hop chét theo sang ché thé hién su gén két protein huyét twong thip gita
céc loai va két qua 12 phin khong gén két cao trong huyét trong, ndng do cao trong dich
ndo tuy (CSF) va c6 ty 1é CSF véi huyét trong cao, s& dugc coi 14 1am giam lidu hitu hiéu
ctia hop chit dé didu trj bénh va két qua 13 ¢6 wu diém tiém tang nita nhu giam dén mirc
t6i thiéu cac tdc dung phu. Thém vao d6, hop chét theo sang ché c6 do 6n dinh trao ddi
chit & mirc cao & ca loai gam nhim va khong gam nhdm, kha ning thim qua mang tt
ma khéng c6 su di chuyén chi dong tai BBB. Ngoai ra, hop chit theo sang ché c6 tri sb
1C50 rét cao vé6i PDE 10.

Do d6, theo mét khia canh, séng ché dé xuét hop chét c6 cong thirc (I), hodc mudi
ctia n6 1am chét tic ché phosphodiesteraza 2.

Theo khia canh khéc, sang ché dé xuét hop chét c6 cong thire (I), hodc mubi duoc
dung ctia né lam chét e ché phosphodiesteraza 2 va dat dugc nc‘“)ng do cao trong dich
ndo tuy (CSF) va/hoic c6 ty 18 CSF véi huyét tuong cao.

Theo khia canh khéc, sang ché dé xuét hop chét c6 cong thic (I), hodc mudi dwoc
dung ctia né 1am chét trc ché phosphodiesteraza 2 véi mirc d6 gin két protein huyét twong

thip va do 6, phin khong gin két gitta c4c loai cao.
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Theo khia canh khéc, séng ché dé xuét hop chit c6 cong thic (), hodc mudi duge
dung ctia n6 1am chét tic ché phosphodiesteraza 2 va thé hién kha ning thAm qua mang
t6t va dong Xa in vitro tir thap dén vira phai.

Theo khia canh khéc, sang ché dé xuét hop chit ¢6 cong thirc (I), hoic mudi duge
dung ctia né 1am chit tic ché phosphodiesteraza 2 va thd hién d6 dn dinh trao ddi chat
cao.

Theo khia canh khéc nita, sang ché d& c4p dén dugc phim, chira it nhit mot hop
chit ¢6 cong thiic (I), hosic mudi duge dung cia né, tuy y ciing véi mot hodc nhidu chét
mang va/hodc chét pha lodng tro.

Theo khia canh khac nita, sing ché @& cap dén hop chét c6 cong thic (I), hodc
mudi dwoc dung ctia n6 hoic duge phim chira hop chét c6 cong thirc (1), hoic mudi duoc
dung ctia n diing dé phong ngira va/hodc diéu tri cac rbi loan di kém véi su ting hoat
PDE2 va/hoac su giam chirc nang cAMP va/hodc cGMP.

Theo khia canh khic, sang ché @& cép dén quy trinh diéu ché hop chét theo sang
ché.

Theo khia canh khéc nita, sang ché dé xuét hop chit c6 cong thirc (I), hoic mudi
duoc dung ciia n6 hoic dwgc pham chira hop chit ¢ cong thire (I), hodc mudi duge dung
ctia né ding dé phong ngira vi/hoic diéu tri bénh hoic tinh trang bénh ma c6 thé anh
huéng bang cach tic ché sy ting hoat PDE2 va/hoic su giam chitc ning cAMP va/hodic
¢GMP, nhu (1) cac rdi loan chira triéu chimg cta sy thiéu hut nhan thirc; (2) réi loan tAim
than hitu co, bao gdm céc rdi loan tAm than thuc tdn, tridu chimg, chimg mét tri; (3) chdm
phat trién tri tug; (4) rdi loan cam xc khi sic; (5) cac rbi loan tAm 1y, 1ién quan dén stress
va than kinh bao gdm céc rbi loan lo au; (6) céc rdi loan cam xtic va hanh vi thuong khoi
phét tir thoi nién thiéu hoic thanh nién, hoi chimg ting dong giam cha y (ADHD) bao
gdm rdi loan phd tu ky; (7) céc rdi loan phat trién tim 1y, cc rdi loan phat trién tim thin
vé k§ ning hoc tip; (8) ching tim than phén liét va cac rbi loan tAm thin khéc; (9) céc
11 loan hanh vi va nhan cach ngudi trudng thanh; (10) c4c rdi loan hanh vi va tim thin
do str dung thubc; (11) céc rbi loan van dong va ngoai thap; (12) céac réi loan roi rac va
bat ngd, chimg ddng kinh; (13) bénh teo hé théng anh huéng chi yéu t6i hé than kinh
trung wong, chimg méat diéu hoa; (14) hoi ching hanh vi tmg xt két hop véi 1di loan sinh

Iy va yéu t6 thé chat; (15) rdi loan chirc ning sinh duc bao gdm ham muédn tinh duc quéa
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mtic; (16) cac rbi loan gia tao; (17) c4c rdi loan 4m anh cudng birc; (18) bénh trim cam;
(19) céc triéu chimg tAm than kinh (vi du, triéu chiing trim cam trong bénh Alzheimer);
(20) chtg mét tri hdn hop; (21) chiing suy gizm nhén thirc trong rdi loan tim thin; (22)
chimg suy giam nhén thitc trong rdi loan ludng cuc va (23) chimg suy giam nhan thirc
trong r6i loan trdm cam nang.

Ngoai ra, hop chét theo sang ché c6 thé dugc sir dung dé diéu tri, lam thuyén giam
va / hogic phong ngira chimg suy giam nhan thtic ¢6 lién quan dén tri gidc, su tip trung,
nhéan thire, viéc hoc tap, sy chu y hodc tri nhé.

Ngoai ra, hop chit theo sang ché c6 thé duogc str dung @8 diéu tri lam thuyén giam
va / hodc phong ngira nhu chimg suy giam nhén thitc do suy giam kha ning hoc tap va
ghi nhé do tudi tac, chirng mét tri nhé do tudi tac, chimg sa sut tri tué 1ién quan dén mach,
chin thuong so ndo, ching dot quy, chimg sa st tri tué xuit hién sau khi bi ching dot
quy (chimg sa st tri tué sau dot quy), chimg mét tri sau chin thuong, chimg suy giam su
tap trung, chimg suy giam sy tip trung & tré em c6 vin dé v& hoc tip va ghi nhg, bénh
Alzheimer, chimg sa sut tri tué thé Lewy, ching sa stt tri tué c6 thoai héa céac thiy tran
gdm ca hoi ching Pick, hdi chimg Parkinson, chiig liét trén nhén tién trién, chimg sa
stit tri tué c6 thodi hoa hach nén - vo nio, chimg xo cling ¢t bén teo co (amyotropic
lateral sclerosis - ALS), bénh Huntington, chimg mit myelin, bénh xo cimg rai ric, chimg
thoai héa ddi thi, ching sa sut tri tué Creutzfeld-Jacob, ching sa st tri tu¢ do HIV, bénh
tAm than phan liét c6 sa stt tri tué hodc loan tAm thdn Korsakof.

Ngoai ra, hop chit theo sang ché c6 thé dugc sir dung @& diéu tri bénh Alzheimer.

Ngoai ra, hop chét theo sang ché c6 thé duoc sur dung dé diéu tri céc rdi loan dau,
bao gbm, nhung khong chi gi6i han &, chimg viém, dau than kinh va dau khép.

Ngoai ra, hop chit theo sang ché c6 thé dwoc st dung dé didu tri cac rdi loan gidc
ngu, rbi loan ludng cuc, hdi ching trao ddi chét, béo phi, bénh tidu dudng, ting dudng
huyét, r6i loan m& mau, suy giam dung nap glucoza, hoidic bénh ctia tinh hoan, nio, rudt
non, co xuong, tim, phdi, tuyén e hoic 14 lach.

Céc muc dich khéc ca sang ché s& duoc ngudi c6 hiéu biét trung binh trong linh

vuc nay lam rd mdt cach truc tiép tir cdc nhdn xét néu trén va dudi day.
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Mo ta chi tiét sang ché

Theo khia canh thir nhét, sang ché d& cip dén hop chét c6 cong thirc chung (I):

R' R
N
)9 ;
R
'\\'\ N R
\— H
R3

@
trong d6
A duoc chon tir nhom A? bao gém
@)
o QO °
w <
* , * To* *
trong @6 cac nhém néu trén dugc thé bang mot gbe R® va mot gbe RE;
R! duogc chon tir nhém R'® bao gdbm
halogen, Ci.3-alkyl- va Cs.¢s-xycloalkyl-
trong d6 cac nhém Cj.3-alkyl-, va Cs.¢-xycloalkyl- néu trén c6 thé tuy y
duogc thé bang tir 1 dén 5 phan tir thé doc 1ap duoc chon tir nhém bao
gbm halogen, NC- va HO-;
R? duoc chon tir nhém R bao gdbm
aryl va heteroaryl,
trong d6 cac nhém aryl va heteroaryl néu trén c6 thé tuy y duogc thé bing
tir 1 dén 5 phén tir thé R?;
R3 duoc chon tir nhém R3 bao gdbm

H- va Cys-alkyl-,
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trong d6 cac nhém Ci.3-alkyl- nédu trén c6 thé tuy v dwoc thé bang tir 1

dén 7 phan tir thé doc 14p v6i nhau duge chon tir nhém bao gdm halogen;

R* doc 1ap véi nhau duge chon tir nhém R* bao gdm
halogen, NC-, HO-, Ci4-alkyl- va Ci.3-alkyl-O-
trong d6 cdc nhém Ci-alkyl- va Cis-alkyl-O- néu trén c6 thé tuy y
dugc thé bang tir 1 &én 5 phén tir thé doc 14p dwoc chon tir nhém bao
gdm HO- va F-;

R’ dugc chon tir nhém R bao gdm
H-, halogen, NC-, HO- va C3-alkyl-,
trong d6 nhém Ci.3-alkyl- néu trén c6 thé tuy ¥ dwoc thé bang tir 1 dén
5 phan tir thé ddc 1ap duoc chon tir nhém bao gdm HO- va F-
hodc R34 R cling nhau tao thanh nhém O=;

R® duogc chon tir nhém R bao gdém
H-, halogen, NC-, HO- va Ci.s-alkyl-,
trong d6 nhém Ci.3-alkyl- néu trén c6 thé tuy y duoc thé bang tir 1 dén
5 phan tir thé doc 1ap duge chon tir nhém bao gdm HO- va F-
hodc R3 "2 R cling nhau tao thanh nhém O=;

hoac mudi cua no.

Trir khi c6 quy dinh khac, cdc nhém, gbe, va phan tir thé, dic biét 1a R!, R2 R3, R*
va R® 1a duoc xé4c dinh nhu trén va dudi day. Néu cac gdc, phin tir thé, hodic nhém nay
xuét hién vai 14n trong mot hop chét, chung c6 thé c6 nghia gidng hoic khac nhau. Mot
s6 nghia dwgc wu tién clia cdc nhém va phén tir thé ctia hop chét theo sang ché s& dugc

néu dudi day.

Theo mdt phuong an khéc cua sang ché

A duogc chon tir nhém A bao gém
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0
o O
va
* ’ * *

trong d6 cac nhom néu trén duoc thé bang mot goc R’ va mot goc RS;

b

Theo mot phuong 4n khac ciia sang ché

A duge chon tir nhém A° bao gdm
0]
@) 6
(@)
(ke e = 4
5
* Rs , * R5 * R

Theo mot phuong 4n khac ciia sang ché

A duge chon tir nhém A9 bao gdm
© 6 O R
o (A
* R® * R

Theo mot phuong an khac ciia sang ché
A duoc chon tir nhém A® bao gdbm

O<RG
R5

*

Theo mdt phuong 4n khéc ctia sing ché
R! dugc chon tir nhém R'® bao gém
F-, Cl-, Ci.3-alkyl- va Cs.s-xycloalkyl-,
trong d6 cac nhém Cis-alkyl- va Cs-xycloalkyl- néu trén c6 thé tuy ¥
duoc thé bang tir 1 dén 3 phan tir thé doc 1ap dugc chon tir nhém bao

gbm F-.



30965

Theo mot phuong 4n khéc ciia séng ché
duoc chon tir nhém R® bao gdbm

F-, H3C- va xyclopropyl-.

Theo mdt phuong an khéc ciia sang ché
duogc chon tir nhém R4 bao gdm

H;C- va xyclopropyl-.

Theo mot phwong 4n khac ciia sang ché
dwoc chon tir nhém R bao gdm
quinolinyl, phenyl va pyridynyl,
trong d6 cac nhém quinolin, phenyl va pyridyl- néu trén c6 thé tuy y

duoc thé bing tir 1 dén 5 phan tir thé R*.

Theo mdt phwong 4n khéc ciia sang ché
dwoc chon tir nhém R% bao gdbm
phenyl va pyridyl,
trong d6 cac nhom phenyl va pyridyl- néu trén c6 thé tuy v duoc thé
bang tir 1 dén 2 phén tir thé R4,

Theo mdt phuong 4n khac cia sang ché

duoc chon tir nhém R4

R4
—N —N N=—
R4

Theo mot phuong an khic cia sang ché

duoc chon tir nhom R?®

-10-
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RY / \ * R 7 \ *
—N —
R4

Theo mot phuong 4n khac ctia sang ché
R? duoc chon tir nhom R*
F F

F3C~</j\§_* va F3C—©7*
—N

Theo mot phwong 4n khac clia sang ché
R3 dwoc chon tir nhom R3® bao gdm
H-, H3C-, F3C-, F2HC- FH2C- vaF3C-.

Theo mdt phwong 4n khac clia sang ché
R3 dwoc chon tir nhém R3¢ bao gém
H- vaH3C-.

Theo mot phuong 4n khéc cua sang ché

R3 duoc chon tir nhém R34 13 H-.

Theo mot phwong 4n khéc cua sang ché
R* doc 1ap véi nhau duoc chon tir nhém R* bao gém
halogen, Ci4-alkyl- va Ci.3-alkyl-O-
trong d6 c4c nhom Ci4-alkyl- va Ci3-alkyl-O- néu trén c6 thé tuy y duoc
thé bang tir 1 dn 5 phdn tir thé doc 14p dugc chon tir nhém bao gém HO-,

va F-.

-11-



R4

R4

R4

R4

RS

RS

30965

Theo mot phwong 4n khéc ciia sang ché
doc 1ap véi nhau dugc chon tir nhém R* bao gébm
halogen, Ci.3-alkyl-, F3C-O-, F2HC-O-, FH2C-O- va H3C-O-,
trong d6 nhém Ci.3-alkyl- néu trén c6 thé tuy y duoc thé bang tir 1 &én
5F-.

Theo mdt phwong an khéc cuia sang ché
ddc 14p vé6i nhau dwoc chon tir nhém R4 bao gdm
F, Cl, Br, F3C-, F2HC-, FH2C-, H3C-, F3C-O-, F2HC-O-, FH2C-O- va H3C-
O-.

Theo mot phuong 4n khac cia sang ché
doc 1ap v6i nhau dugc chon tir nhém R* bao gdm
F, Cl, F3C-, F3C-O- va H3C-O-.

Theo mot phuong 4n khac ciia sang ché
ddc 14p v6i nhau dwoc chon tir nhém R4 bao gdm
F va F3C-.

Theo mot phuong 4n khac ctia sang ché
duoc chon tir nhém R bao gdm
H-, HO- va Ci2-alkyl-,
trong d6 néu trén C12-alkyl-nhém c6 thé tuy ¥ dugc thé bing tir 1 dén
5F-,
hoic R’ va R® ciing nhau tao thanh nhém O=.

Theo mot phuong 4n khac cta sang ché
dwoc chon tir nhém R bao gém

H-va HO-.

Theo mot phuong 4n khac cua sang ché

-12-
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R’ duoc chon tir nhém R3¢
HO-.

Theo mot phwong an khac ciia sang ché
R dugc chon tir nhém R bao gdbm
H- va C1.o-alkyl-,
trong d6 néu trén Ci-alkyl-nhém c6 thé tuy ¥ duoc thé bing tir 1 dén
5F-,
ho#c R3/RS ciing nhau tao thanh nhém O=.

Theo mot phwong an khac ciia sang ché
RS dugc chon tir nhém RS bao gdm
H va H3C-,
trong 6 nhém metyl néu trén c6 thé tuy ¥ dwoc thé bang tir 1 dén 3 F-,

Theo mdt phuong 4n khac ctia sang ché
R dugc chon tir nhém R bao gém
H- va HzC-.

Mdi AX, R, R, R3* R*, R¥* va R6* thé hién mét phuong 4n riéng, dic trung cho
phén tir thé twong g nhu dwgc mo ta trén day. Do d6, dugc thé hién trong cac dinh
nghia néu trén, cdc phuong 4n riéng r& ctia khia canh thir nhit ctia sang ché duoc thé hién
ddc diém bang thuat ngir (A¥, R'*, R% R3*, R4, R% va R%), trong d6 véi mdi chi sb x,
mdt con sb riéng r& dugc dua ra trong khoang tir “a” dén chit cao nhét néu trén. Toan bd
cac phuong 4n riéng ré dugc md ta bing céc thuat ngit trong trong diu ngodc don véi
toan bd sw hoan vi cua chi sb x, chi cac dinh nghia néu trén, cling dugc bao ham trong

sang ché.
Bang 1 sau thé hién c4c phwong 4n E-1 dén E-39 nay theo sang ché duoc coi 1a

dugc uu tién. Phuong 4n E-39, dwgc thé hién bang cac s6 liéu trong dong cubi cling trong

Béng 1, 1a phwong an dwoc wu tién nhét.
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Béng 1:Cac phwong 4n E-1 d&n E-39 cuia sang ché

AX Rlx R2x R3x R4x RSx R6x

E-1 A2 Rl a R2a R3a R4b RSa Réa

E-2 A? Rl a R2a R3b R4b RSa R6a

E-3 A2 Rlb R2b R3b R4c R5a R6a

E-4 Ad Rl c R2b R3b R4d RS a R6a

E-5 A? Rl c R2b R3c R4e RSb R6b

E-6 Ab Rlb R2b R3b R4b RS a R6a

E-7 Ab Rl c R2b R3c R4e R5b R6b

E-8 Ac Rl c R2b R3b R4b RSb R6b

E-9 AS Rl c R2b R3c R4e RSb R6b

E-10 | A Rl c R2c R3b R4c RSb R6b

E-11 | A¢ R! d R2¢ R3¢ R4d RSb R6b

E-12 | A Rld R20 R3d R4e RSb R6b

E-13 | A° Rld R2c R3d R4f RSc R6c

E-14 | Ac Rl d R2d R3b R4c RSb R6b

E-15 | A Rld R2d R3c R4d RSP R6b

E-16 | A¢ Rld R2d R3c R4f RSd R6d

E-17 | A Rld R2d R3d R4e R5b R6b

E-18 | A€ Rld R2d R3d R4f RSc R6c

E-19 | Ac R R2e R3b R% RSP R6®

E-20 A° Rld R2e R3b R4b RSc R6c

E-21 | A° Rl d R2e R3c R4d RSb R6b

E-22 | A¢ Rld R2e R3¢ R4d RSc R6c

E-23 | A¢ Rld R2e R3c R4e RSb R6b

E-24 | A¢ Rl d R2e R3c R4e RSc R6c

E-251 Ac Rld R2e R3d Rée RS R¢b

E-26 | A¢ Rl d R2e R3d R4e RSc R6c

E-27 A° Rld R2f R3c _ RSd R6d

E-28 | A Rld R2f R3d _ RSd R6d

E-29 | Ad Rlc R2c R3b R4d RSb R6b

E-30 Ad Rlc R2d R3b R4e RSc R6c

E-31 Ad Rlc R2e R3c R4e RSd R6d

E-32 Ad Rld R2f R3c _ RSd R6d

E-33 | A Rlc R2c R3b R4d RSb R6b

E-34 | A¢ Rl c R2d R3b R4e RSc Réc

E-35| A Rlc Rz3e R3¢ R4 R5d Ro6d

E-36 | A° Rl sz R3b . R5b R6b
E-37 | A¢ Rld R2f R3¢ - R5¢ R6¢
E-38 | A¢ Rld R2f R3¢ - RSd R6d
E-39 | A Rl d R2f R3d _ RSd R6d
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Do d6, vi dy, E-1 bao ham hop chét ¢ cong thire (1),

trong do
A duoc chon tir nhém A? bao gém
O o)
o O
GOSN
* , * ok *
trong d6 cac nhém néu trén duge thé bang mot gbe R® va mot gbe RS;
R! duogc chon tir nhém R bao gdm
halogen, Ci.3-alkyl- va Cs.s-xycloalkyl-
trong d6 cac nhém C3-alkyl-, va Cs.6-Xycloalkyl- néu trén c6 thé tuy y
duoc thé bang tir 1 dén 5 phin tir thé doc 1ap dwoc chon tir nhém bao
gdm halogen, NC- va HO-;
R? dugc chon tir nhém R2? bao gdm
aryl va heteroaryl,
trong d6 cac nhom aryl va heteroaryl néu trén c6 thé tuy ¥ duogc thé bing
tir 1 dén 5 phén tir thé R*;
R3 duge chon tir nhém R32 bao gdm
H- va Ci3-alkyl-,
trong d6 cac nhém C.3-alkyl- néu trén cé thé tuy y duoc thé bing tir 1
dén7 phﬁn tir thé doc 1ap vé6i nhau duoc chon tir nhém bao gém halogen;
R* doc 1ap v6i nhau dwgc chon tir nhém R* bao gdbm

halogen, Ci.4-alkyl- va Ci3-alkyl-O-
trong d6 céc nhém Ci4-alkyl- va Ci.3-alkyl-O- néu trén cé thé tuy v duoc
thé bang tir 1 &én 5 phin tir thé doc 14p dugc chon tir nhém bao gém HO-,

va F-.
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R dugc chon tir nthém R bao gdm
H-, halogen, NC-, HO- va Ci.3-alkyl-,
trong d6 nhém Cj.3-alkyl- néu trén c6 thé tuy v dwoc thé bing tir 1 dén
5 phﬁn tir thé doc 14p duoc chon tir nhém bao gdm HO- va F-
ho#ic R’ ¥ R® cling nhau tao thanh nhém O=;

R® duge chon tir nhém R% bao gdm
H-, halogen, NC-, HO- va C;.3-alkyl-,
trong d6 nhém Cj.3-alkyl- néu trén c6 thé tuy y dwoc thé bang tir 1 dén
5 phe“m tr thé doc 1ap duoc chon tir nhém bao gdbm HO- va F-
hozc R’ Y2 R® ciing nhau tao thanh nhém O=;

hoac mudi cua no.

Do d6, vi dy, E-5 bao ham hop chit c6 cong thirc (1),
trong do

A duge chon tir nhém A? bao gdm
O
o P (o)
va
3 ; ¥ *
* *

trong d6 cac nhém néu trén duge the bang mot goc R3 va mdt goc RS,

b

R? duogc chon tir nhém R bao gdbm
quinolinyl, phenyl va pyridynyl,
trong @6 cac nhém quinolin, phenyl va pyridyl- néu trén cé thé tuy y
duoc thé bing tir 1 dén 5 phén tir thé R,

R3 duogc chon tir nhém R bao gém
H- vaH3C-;
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R* doc 1ap véi nhau dugc chon tir nhém R* bao gdbm
F, Cl, F3C-, F3C-O- va H3C-O-;

R> duogc chon tir nhém R bao gdm
H-, HO- va Ci;-alkyl-,
trong d6 néu trén Ci.p-alkyl-nhém c6 thé tuy ¥ duoc thé bang tir 1 dén
SF-,
hodc R®¥2 R cling nhau tao thanh nhém O=.

R® duogc chon tir nhém R bao gdm
H- va Ci-alkyl-,
trong d6 nhém Ci.2-alkyl- néu trén c6 thé tuy ¥ duoc thé bing tir 1 dén
5F-.
hozc R3/R® ciing nhau tao thanh nhém O=.

ho#c muoi cuia no.

Do d6, vi du, E-39 bao ham hop chét c6 cong thic (1),

trong do

A duoc chon tir nhom A° bao gém

(@]
@5

* R® )

R! duogc chon tir nhém R bao gdm

H;C- va xyclopropyl-;
R? duoc chon tir nhém R
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F F
F3C~</j\§— * va ac@ *
—\ ;
R3 duoc chon tir nhém R34 13 H-.
R® duoc chon tir nhém R
HO-;
R® duoc chon tir nhém R bao gém
H- va metyl-;

hodc mudi cia no.

Puoc uu tién hon 14 cac hop chét duoc liét ké trong Bang 2:

Hop chét Hop chit

Cau tao Cau tao

I3 I3
A A

SO SO

o ~ 0
? F 7N
F N— S
I QJ%N )< 1 ”J%N}"
. \N, F \Nl
FF ¢ OF

o
o F o
F ? N N
o H
1 ”J%<N}F IAY cl /&/\{N
\Nz N N
F | P
F F KH
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eV Be¥
N N
cl F
o) (o}
F 2 7 N=—
VII ”J% ) VIII X )<
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cl ¢ °F
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o
o} N o
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0. 0.
o o
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(o]
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F H (0] N=
Yo
LXXVII Iy

hodc mubi ctia hop chit nay.

Mot sb thuat ngit duoc sir dung & trén va dudi ddy dé mo ta hop chét theo sang
ché s& dugc dinh nghia chi tiét hon duéi day.

Céc thuét ngir khéng duoc xac dinh cu thé & day nén 14y nghia dugc gan cho chiing
bdi mdt ngudi co6 k¥ nang trong linh vuc theo bdc 1§ va ngit canh. Tuy nhién, theo st
dung trong ban mo ta nay, trir khi dugc xac dinh nguoc lai, cac thudt ngit sau day cd y
nghia duoc chi rd va nhitng quy udc sau day dugc tuan thu.

Trong céc nhém, cac gbc hodc cac phin dinh nghia dudi day, sb lwong nguyén tir
cacbon thudng dugc xac dinh & trude nhém, vi du Ci.s-alkyl c6 nghia 14 nhém hodc gbe
alkyl c6 1 dén 6 nguyén tir cacbon. Néi chung, véi cac nhém gém hai hodc nhiéu phan
nhém, phan nhém goi tén cudi cing 1a diém lién két gbc, vi du, nhém thé "aryl-Ci.3-
alkyl" nghia 12 nhém aryl ma dwoc lién két véi nhém Ci-s-alkyl, nhém nay duoc lién két
v6i phan tir 16i hodc véi nhém ma nhém thé dwoc lién két véi nd.

Trong sang ché, thuét ngit “phan tir 15i” dugc xac dinh bang cu tric sau: -

@N i ;
NMN
\ H
N—

No6i chung, diém gin két ciia gbc da cho véi nhém khéc c6 thé thay doi, nghia 1a,
nguyén tir c6 kha ning bt k¥, mang hydro d& thé, trong gbc nay c6 thé 1a vét lién két véi
nhém duoc gin vao, trir khi c6 quy dinh khéc.

Néu hop chit theo sang ché dugc mo ta & dang tén héa hoc va dang cong thiic,

trong trudng hop c6 bit ky su khong nhét quan nao, thi céng thirc chiém wu thé.
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DAu hoa thi c6 thé duoc sir dung trong cac cong thirc dé chi ra lién két hodc didm gén két
dwoc ndi v6i phan tir 181, phin con lai ctia phan tir hodc véi phin tir thé ma ching gin
vao nhu da duoc xac dinh.

Trir khi duoc chi ra cu thé, trong toan bd phén md ta va yéu cAu bao hd, mdt tén
hodc cong thirc hoa hoc x4c dinh s€ bao ham ca céc tautome va tAt ca cc chit déng phén
1ap thé, quang hoc va hinh hoc (vi du, cic chit ddng phan d6i 4nh, cic chit ddng phan
khong dbi quang, cac chit ddng phin E/Z, v.v.) vi cac chit triét quang cua ching ciing
nhu cac hdn hop véi ty 16 khac nhau ctia cic chit ddng phan ddi anh riéng biét, hdn hop
ctia cac chit ddng phan khéng ddi quang, hoic hdn hop ctia dang bét ky trong sb cac
dang néu trén khi cdc chit ddng phén va cac chit ddng phan d6i anh nhu vy ton tai, ciing
nhu cic mubi, bao gdbm ca mudi duoc dung ctia chiing va cic solvat ciia chiing, vi du nhu
cac hydrat bao gdm ca céc solvat ciia cac hop chét tu do hodc cac solvat ctia mudi ciia
hop chét.

Thuat ngit "duogc dung" hoic “sinh Iy dung” duoc ding trong ban mb ta nay dé
chi cac hop chét, nguyén ligu, ché phim va/hoic cic dang lidu ma, trong pham vi cua
d4nh gia y té thich hop, thich hop dé ding tiép xtic véi mé nguoi va dong vat ma khong
gdy ddc hai, kich ung, phan ung di tng qua mirc hodc khong gay ra van d& hoic bién
chimg khac va trong xtmg vdi ty 1€ loi ich/nguy co hop ly.

Nhu duge sit dung trong ban mé ta ndy, "mudi duge dung” hoic “mudi sinh 1y
dung” dugc ding dé chi cac din xuét ctia cic hop chét duoc boc 1§ & day, trong d6 hop
chét gbc duoc cai bién b%.ng c4ch tao ra cc mudi axit hodc bazo cia nd. Vi du vé cac
mubi dwoc dung hodc mubi sinh 1y dung bao gdm, nhung khéng chi giéi han &, cac mudi
axit vd co hodc hitu co cua cac géc bazo nhu cac amin; cac mudi kiém hodc hitu co ciia
cac gbe axit nhu céc axit cacboxylic; va mudi twong tu. Vi du, cac mubi nhu viy bao
gdm cic mudi tir amoniac, L-arginin, betain, benetamin, benzathin, canxi hydroxit,
cholin, deanol, dietanolamin (2,2’ -iminobis(etanol)), dietylamin, 2-(dietylamino)-etanol,
2aminoetanol, etylendiamin, N-etyl-glucamin, hydrabamin, 1H-imidazol, lysin, magie
hydroxit, 4-(2-hydroxyetyl)-morpholin, piperazin, kali hydroxit, 1-(2-hydroxyetyl)-
pyrolidin, natri hydroxit, trietanolamin (2,2’,2"-nitrilotris(etanol)), trometamin, k&€m
hydroxit, axit axetic, axit 2,2-diclo-axetic, axit adipic, axit alginic, axit ascorbic, axit L-

aspartic, axit benzensulfonic, axit benzoic, axit 2,5-dihydroxybenzoic, axit 4-axetamido-
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benzoic, axit (+)-camphoric, axit (+)camphor-10-sulfonic, axit cacbonic, axit xinnamic,
axit xitric, axit xyclamic, axit decanoic, axit dodexylsulfuric, axit etan-1,2-disulfonic,
axit etansulfonic, axit 2hydroxy-etansulfonic, axit etylendiamintetraaxetic, axit formic,
axit fumaric, axit galactaric, axit gentisic, axit D-glucoheptonic, axit D-gluconic, axit D-
glucuronic, axit glutamic, axit glutaric, axit 2-oxo-glutaric, axit glyxerophosphoric,
glyxin, axit glycolic, axit hexanoic, axit hippuric, axit hydrobromic, axit clohydric, axit
isobutyric, axit DL-lactic, axit lactobionic, axit lauric, lysin, axit maleic, axit (-)-L-malic,
axit malonic, axit DL-mandelic, axit metansulfonic, axit galactaric, axit naphtalen-1,5-
disulfonic, axit naphtalen-2-sulfonic, axit 1-hydroxy-2-naphthoic, axit nicotinic, axit
nitric, axit octanoic, axit oleic, axit orotic, axit oxalic, axit palmitic, axit pamoic (axit
embonic), axit phosphoric, axit propionic, axit (-)-L-pyroglutamic, axit salixylic, axit 4-
amino-salixylic, axit sebacic, axit stearic, axit suxinic, axit sulfuric, axit tanic, axit (+)-
L-tartric, axit thioxyanic, axit p-toluensulfonic v axit undexylenic. Cac mudi dugc dung
khéc c6 thé dugce tao ra véi cdc cation tir cac kim loai nhw nhdm, canxi, lithi, magie, kali,
natri, k&m va tuong tu (cling xem trong tai liéu Pharmaceutical salts, Berge, S.M. et al.,
J. Pharm. Sci., (1977), 66, 1-19).

Céac mudi dugc dung theo sang ché c6 thé duoc tdng hop tir hop chat gbc ma chira
gbc axit hodc bazo bing cic phwong phap héa hoc thong thudng. Néi chung, cac mudi
nay c6 thé dugc didu ché biang cach cho cic dang axit hoiic bazo tir do ciia cac hop chét
nay phan Gng véi lugng di clia bazo hoic axit thich hop trong nude hoic trong chét pha
lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hoic hon hop clia
chung.

Céac mudi cua céc axit khac cac axit duoc dé cap trén ddy ma, vi du hitu dung trong
tinh ché hodc tach cic hop chit theo sang ché (vi du cdc mubi triflo axetat), cling 13 mot
phin ctia sang ché.

Thuét ngft "duoc thé" theo st dung & day c6 nghia 13 bat ky mot hodc nhiéu hydro
trén nguyén tit xac dinh duoc thay thé bﬁng mot phén tr lva chon tir nhém xac dinh, véi
didu kién khong dugce vuot qua sd héa tri ¢6 thé clia nguyén tir xac dinh, va su thé dan
dén mot hop chét én dinh.

Thuét ngit “khong b3o hoa mét phdn" nhu dugc st dung trong ban mé ta niy c6

nghia 13 & nhém hodc gbc da dinh, 1, 2, hogic nhiéu, t&t hon 13 1 hodc 2, lién két ddi c6
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mat. Tét hon 13, nhu duogc st dung trong ban mod ta nay, thuat ngit “khong bao hoa mdot
phan" khong bao ham cac nhém hodc gbc khong bio hoa hoan toan.

Thuat ngit halogen thuomg dé chi flo (F), clo (CI), brom (Br) va iot (I).

Thuét ngit “Cin-alkyl”, trong d6 n 13 s6 nguyén hﬁm trong khoang tir 2 dén n, doc
1ap hoic két hop véi gbe khac duoc ding d chi gbc hydrocacbon mach thing hodc mach
nhénh, khéng vong, bdo hoa c6 tir 1 dén n nguyén tir C. Vi dy, thuit ngit Ci.s-alkyl bao
ham cac gbc H3C-, H3C-CHa-, H;C-CH,-CHy-, H3C-CH(CH3)-, H3C-CH>-CH,-CHo-,
H3C-CH2-CH(CHs)-, H3C-CH(CH3)-CHz-, H3C-C(CHz3)2-, H3C-CHz-CH2-CH2-CHa-,
H3C-CH2-CH2-CH(CH3)-, H3C-CH-CH(CH3)-CHz2-, H3C-CH(CH3)-CH2-CHz-, H3C-
CH2-C(CH3)2-, H3C-C(CH3)2-CH2-, Hs3C-CH(CH3)-CH(CHs)- va  Hs;C-CHa-
CH(CH2CH3)-.

Thuét ngit “Cs.n-xycloalkyl”, trong d6 n s& nguyén nim trong khoang tir 4 dén n,
doc 1ap hodic két hop véi gbe khac, duoc ding dé chi gbe hydrocacbon mach vong, khong
phan nhénh, bdo hoa c6 tir 3 dén n nguyén tt C. Vi du, thuat ngit Cs.7-xycloalkyl gdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Thuit nglt “aryl”, nhu duogc st dung & day, doc 14p hodc Kkét hop véi géc khac,
diing & chi nhém don vong cacbon thom chira 6 nguyén tir cacbon ma c¢6 thé dwoc ngung
tu thém v&i nhém vong cacbon 5 hodc 6 canh thir hai ma c6 thé 13 thom, bdio hoa hoic
khong bo hoa. Aryl gdm, nhung khong chi giéi han &, phenyl, indanyl, indenyl, naphtyl,
antraxenyl, phenanthrenyl, tetrahydronaphtyl va dihydronaphtyl.

Thuét ngit "heteroaryl" c6 nghia 14 hé nhan don hodc da vong chira mét hodc nhidu
nguyén tir khéc loai dugc chon tir N, O hodc S(O):, trong d6 r=0, 1 hodc 2, bao gém tr 5
dén 14 nguyén tir nhén, trong d6 it nhat mot nguyén tir khac loai 13 mét phan ciia nhan
thom. Thuét ngit “heteroaryl” con bao gdm tit ca cac dang ddng phan c6 thé.

Theo mot phuong an, thuit ngit "heteroaryl” cé nghia 14 h¢ nhan don hodc hai
vong chira mdt dén ba nguyén tir khac loai dugc chon tir N, O hoic S(O)r, trong d6 r=0,
1 hoic 2, bao gdm tir 5 dén 10 nguyén tir nhan, trong d6 it nhat mot nguyén tir khac loai
12 mdt phan ctia nhan thom.

Do d6, thuit ngft “heteroaryl” bao gdm céc cau triic vi du sau ma khong dugc
minh hoa dudi dang gbc do m3i dang c6 thé dugc gin qua lién két cong hod tri véi nguyén

tir bat ky mién sao duy tri dugc hoa tri phi hop:
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Nhiéu thuét thut ngit néu trén c6 thé duoc sir dung lap lai khi dinh nghia vé cong
thirc hodc nhom va trong mdi trudng hop, c6 mot trong sé cc ¥ nghia dua ra & trén, mot

cach doc lap véi nhau.
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Hop chit theo sang ché ¢ thé thu dugc bing cach str dung cac phwong phép tong
hop d3 biét n6i chung. Tét hon 13, cic hop chit thu dwoc bang cic phwong phép theo
sang ché sau ma dwoc mo ta cu thé dudi day.

Quy trinh diéu ché

Céc so dd sau minh hoa céch diéu ché hop chét theo sang ché théng thuong bing
cach vi du. Cac phan tir thé dugc viét tit ¢6 thé nhu di dwoc xac dinh trén day néu nhu
khong c6 quy dinh khéc trong ngit canh cuia cac so 6 nay.

Quy trinh diéu ché nay c6 thé bao gdm :

a) Cho hop chét c6 cong thirc (IT)

2

hoic din xuét ctia n6, phan tmg véi hop chét c6 cong thirc (IIT)
1

\(\ \ R3
~ ~

N

R

(11I0)

trong d6 R, R2 R3,R% R® va A 1a nhu duoc x4c dinh trén ddy va L 12 nhém rdi chuyén
duoc thich hgp nhu nguyén tir halogen (vi dy, clo hodc brom) hodc nhém hydroxyl.

Trong trudng hop L= halogen, quy trinh a) thudng bao gdm phan tmg gitta hop
chét c6 cong thirc (II) v6i hop chit c6 cong thic (III) trong dung moi phit hgp nhu
axetonitril hodc N,N-dimetylformamit v&i sy cd mét ciia bazo nhu TEA hodc DIPEA &
nhiét do trong phong.

Trong trudng hop L= OH, quy trinh a) thudng bao gdbm phan ting gitta hop chat
c6 cong thirc (II) v6i hop chét ¢é cong thirc (IIT) trong dung moi phit hop nhu N,N-
dimetylformamit va v6i sw c6 mit clia chét lién hop thich hop (vi du, HATU hoic TBTU).

Hop chét c6 cong thire (IIT) ¢6 ban trén thi trudng hodc cb thé diéu ché dwoc nhu
duoc mo ta trong cac so dd sau, theo cac quy trinh duoc thong bao da biét.
So do 1:
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@] @)
, Br N
Buédc 1 = N/\
N~ + oMo —
”— Br N /ST
(0]
0O
‘ Budc 2
~N Budc 3
%\i uoC A(\N/N
- \
N S
N \N ~
OH ST
0] (0]

o)

Trén So d6 1, Budc 1 thuong gdm c6 phan tmg gitta d4n xuét amino pyrazol c6
ban trén thi trudng vdi 2-bromo-malonaldehyt véi s cd mat cla axit axetic trong dung
mbi thich hop nhur EtOH trong diéu kién gia nhiét. G Budc 2, nhém xyclopropyl duogc
dua vao bing phan tmg c6 xtic tac paladi lién hop ngang bing cach sir dung vi du, kali
xyclopropyltrifloborat, chit xtic tac paladi thich hop nhw paladi(Il) axetat va 2-dixyclo-
hexylphosphino-2',6'-diisopropoxy 1,1’-biphenyl lam phdi tir trong dung méi phit hop
nhu toluen trong didu kién gia nhiét. Tiép theo, & Budc 3, etyl este dwoc thuy phan trong
diéu kién bazo bing cach sir dung natri hydroxit hoc lithi hydroxit monohydrat trong
dung mdi phit hop nhw EtOH hozc hdn hop gdm THF/nude.
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j Buéc 2

S~
O

ZK(\N/N\ Budc 4 A\?N/ N Bude 3 Br\f\ NN

I

5 OH o) 0]
o

Trén So @6 1, Bude 1 thudng gdm ¢ phan tmg gitta din xuit amino pyrazol c6
bén trén thi trudng véi 1,1,3,3,- tetraetoxy-propan vdi su c6 mét cla axit clohydric trong
dung méi thich hop nhu EtOH trong diéu kién gia nhiét. Brom ho4 bing cach sir dung
brom trong axit axetic lam dung méi & nhiét d6 trong phong tao ra din xuit bromo va
tiép theo, nhém xyclopropyl dugc dua vao nhu dwgc mo ta trén So dd 1.

So db 3:

OH
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Trén So @b 3, Bude 1 thudng gdm c6 phan tmg gitra din xuit amino pyrazol c6
ban trén thi truong véi 1,1,3,3,- tetraetoxy-2-metyl-propan v4i sy ¢ mat cua axit
clohydric trong dung méi thich hop nhw EtOH trong diéu kién gia nhiét. Thuy phén trong
diéu kién bazo tao ra din xuét axit carboxylic mong mubn.

Hop chét ¢ cong thirc (IT) ¢6 ban trén thi trudng hodic c6 thé didu ché duwoc nhu

dugc mo ta trong cac so do sau.

So db 4

2

o °
S/ . 2
0 ] i. RZX
Budce 1 ,l\l\ BuLi 1.6M trong pentan Q
o —_ —_—
(0]

R2 NH
ii. HCI
CIH

Trén So db 4, R? 13 aryl hoic heteroaryl

Trén So db 4, Bude 1, ¢6 ban trén thi truong keton dugc chuyén hoa thanh 2-
metyl-propan-2-sulfinyl-imin twong tmg bing cach sir dung titan (IV) etoxit va amit ctia
axit 2-metyl-propan-2-sulfinic, nhw dugc md ta trong WO 2005087751.

Tiép theo, bd sung nho giot hop chit trung gian thu dwoc vao dung dich duoc didu
ché sin chtra dAn xuit lithi hitu co ctia hop chat halogen phii hop (R2X, trong d6 X 14
brom hoic iot) duoc diéu ché bang cach st dung vi du, dung dich chira tert-butyllithi
hoic n-butyllithi c6 ban trén thi trudong trong hexan hodc pentan & nhiét d6 thp (-75°C )
trong dung méi thich hop nhu toluen hodc THF. Téach sulphinic amit thu dugc bing cach
xir Iy bing axit nhu dung dich HC1 4N trong dung méi thich hop nhu dioxan tao ra hop
chét trung gian amin mong mudn.

Quy trinh tdng hop dugc md ta trén ddy ciing 4p dung cho céc chit twong tw ¢6 5

va 4 nhan thanh phin, bit diu tir xyclopentanon va oxetan-3-on c6 ban trén thi truong.

So db 5
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(0] o} R2
\B/ o R2 R2
R2X, Pd(ID), -
= h"\’[fl‘ ) | = MCPBA,DCM a. Axit trlﬂlC, HZN
phol CH5CN HO
0]
° O b NaOH o

Trén So db 5, R? 1a din xuét aryl.

Budc 1 gdm c6 phan tmg Suzuky lién hop ngang véi axit boronic hoic din xuét
pinacol este c6 ban trén thi tredng va din xuét halogen phi hop (X=Br hoic I) bing cach
sir dung vi du, 1,1°-bis(diphenylphosphino)feroxendiclo paladi(IT) 1am chét xtc tac, kali
cacbonat 1am bazo trong dung méi ph hop nhu hdn hop gdm toluen/nuée trong diéu
kién gia nhiét. Budc epoxy ho4 dugc tién hanh bing cach sir dung MCPBA 1am chét oxy
ho4 trong DCM & nhiét d6 trong phong. Tiép theo, thu dwoc hop chit trung gian ruou
amino mong mubn bang cach md epoxy bang quy trinh Ritter cai bién bang cach sir dung
axit triflometan sulfonic va axetonitril, tiép theo 13 thuy phan trong diéu kién bazo hop
chét trung gian dwoc tao thanh, theo cach twong tu véi quy trinh dugc mé ta trong
Tetrahedron Asymmetry, 1996, 5, 1501-1506.

Ho4 lap thé tuong tmg clia ruou amino dugc mé ta trén day duoc théng bao &

phan Thir nghiém.

So db 6

0 NaNs, NH,CI, SN Ny, H
Ej dung méi HO
0

o (0]
chinh phu
Zn, NH,COOH
R2
H,N
HO
o
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Trén So db 6, R? 13 aryl hoic heteroaryl.

Trén So dd 6, viéc m& epoxy dugc tién hanh bang cch sir dung natri azit véi su
c6 miit ctia amoni clorua trong diéu kién gia nhiét trong dung mdi thich hop, nhwr dimetyl
formamit. Sau khi tdch hai chit ddng phan vi tri, (xem phin thir nghiém) , tiép theo, nhém
azit dwoc chuyén hod thanh nhém amino bing cach khir theo céc quy trinh dugc thong
béo d3 biét 18 nhwr vi dy, bing cach st dung k&m va amoni format trong dung mdi thich
hop nhu metanol & nhiét d§ trong phong.

Hoa4 1ap thé twong mg ciia ruou amino dwge md ta trén day duge théng béo & phan

Thit nghiém.

So d6 7

(¢}
N—\ + -
SNL R2 NS, + R2 /éo/[( R2 )4

0
0 NaNs, NH,Cl,  Ms SN HO Ao R
> > N Nx N o] HO
Ej dung mdi Hoﬁ N\aj H,, Pd/C, (BOC),0 HO \fﬁ N \5]
o .
0 (0]

o} (o}

oxy hoa
Oy_OH >L
T i 0
FOF R2
FropdaN mwaoem 0K MeMgBr, THF /é\o/l(H R2
HO ' HO N
o)
0 o)

Trén So db 7, R? 12 aryl hoic heteroaryl.

Trén So d6 7, hdn hop ddng phan vi tri clia céc hop chit trung gian azit, thu dugc
theo quy trinh dwoc mo ta trén So dd 6, dugc khir trong diéu kién hydro hoa xtic tac, bing
cach st dung vi dy, Pd/C trong dung méi thich hgp nhu etanol va véi su ¢ mit cta
di.tert-butyldicacbonat dé thu dugc din xuét reou amino duge bao vé. Viéc oxy hoa thanh
keton dugc tién hanh bing cach sir dung Dess Martin periodinan trong dung méi thich
hop nhu DCM & nhiét d6 trong phong hoic bang cach sir dung quy trinh Swern. Viée tao
thanh rwou bac ba dugc thuc hién bing cich bd sung metyl magie clorua vao nhém
carbonyl & nhiét d6 thip (-20°C) trong dung méi thich hop nhu THF. Viéc tach nhém
bao vé Boc dugc tién hanh trong diéu kién axit bang cach st dung vi du, axit trifloaxetic

trong dung moi thich hgp nhu DCM & nhiét d§ trong phong.
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Ty 1€ dong phéan vi tri ctia viéc mé epoxy va hoa 1dp thé twong ing cia ruou amino

duoc mo ta trén day duoc théng bao & phin Thir nghiém.

So dd 8
o RZOH R2 R2NH
R,X p-TsOH TfOH, CH,CN o
— X OH
t-BuLi, THF
(@) uLi le} 0— NaOH o
Trén So d6 8 R? 13 aryl.

Trén So dd 8, hop chit trung gian tetrahydro furan-3-ol- mong muén thu duoc
bang cach bd sung dan xuét lithi phtt hop, dugc didu ché bang cach cho hop chét halogen
thich hop (R*X, X=halogen) phan (mg véi dung dich chira tert-butyllithi hodc n-butyllithi
trong hexan hoic pentan c6 ban trén thi trudng & nhiét d6 thip (-75°C ) trong dung moéi
thich hop nhu toluen hoic THF, vao nhom carbonyl. Xt 1y bang pTsOH trong toluen &
nhiét @6 hdi luu tao ra din xuét lién két d6i ma dugc bién dbi thanh rwou amino mong
mubn theo quy trinh dwoc mé ta trén So dd 5.

Ho4 1ap thé twong ting ctia hop chat ruou amino dugc mé ta trén ddy dugc thong

b4o & phin Thir nghiém.

So db 9
R2 Rzo \N\\N R2 N\\Ni\ HO R2
HO
(5 MCPBA @ NaN,, NH,C I 7 I ]
0 o) o 0
H,, Pd/C, (BOC),0
) 1 -
H (o) 0] R2
J R2 Y ro Y HO
HO il o N N R2 0] N
0] 0]

1. MeMgBr - HO

O  Dess-Martin periodinan:
2. TFA o

Trén So d6 9, R? 13 aryl hoic heteroaryl.

(0]

-36-



30965

Rurou amino mong mudn thu duge theo quy trinh dwoc mé ta trén day trén So db
6va7.
Ty 1é ddng phan vi tri cta viéc mé epoxy va hoa 14p thé trong tmg ciia hop chét

ruwou amino duge mé ta trén ddy dwoc théng bao & phan Thir nghiém.

Vi du thtr nghi€ém sinh hoc
Hoat tinh in-vitro:
Hoat tinh in-vitro ctia hop chit theo sang ché c6 thé dwoc chimg minh trong cac

thir nghiém phan tich sau:

a) Thir nghiém phosphodiesteraza (PDE) 2A va 10 véi chét nén huynh quang
Nguyén tic thir nghiém:

Phan tmg PDE tach cAMP thanh AMP. Hé IMAP (Molecular Device) str dung
phép phan cuc huynh quang (fluorescence d6 phan cuc-FP) lam nguyén tic do duoc sir
dung dé do hoat tinh enzym. cAMP duoc danh d4u huynh quang dwoc sir dung 1am chit
nén cho phan mg nay, tao ra AMP dwogc d4nh ddu. AMP huynh quang gin két dic hiéu
v6i lwong 16n cac hat nano trén s& M(III) ma né 1am giam tdc d6 quay cta chét nén va

do d6, 1am tang do phan cuc cua nd.

Mo ta chi tiét phuong phép:

Viéc trc ché hoat tinh enzym PDE 2A hoic 10 dwoc dénh gia bing cach sir dung
chit nén danh d4u huynh quang IMAP-Phosphodiesteraza-cAMP (Molecular Devices,
Order No. R7506), sang biéu hién IMAP TR-FRET (Molecular Devices, Order No.
R8160, thanh phdn TR-FRET s& khéng dugc st dung) va protein PDE 2A hoic PDE10
duoc biéu hién khi chuyén nhiém baculovirut trong céc té bao SF9. Cac té bao nay duogc
1 sau khi chuyén nhiém ~3 ngay va viéc san xuét protein dugc x4c nhan bing thir nghiém
thiAm Tay. Céc t€ bao dugc gom bing céch ly tm va céc vién duoc 1am dong lanh trong
nito 10ng trude khi né duoc tai tao huyén phii trong PBS chira 1% Triton X-100 va chét
trc ché proteaza. Sau 45 phut 0 trén d4, cac manh vun t& bao duoc loai bd bang cach ly
tam (13,000 vong/phiit, 30 phut). Do cac té bao SF 9 khong biéu hién enzym thuy phan

cAMP & muc cao, khong can tinh ché thém protein.
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Toan b cac phan tng dugc tién hanh trong dia 384 15, dia quang hoc mau den
Perkin Elmer va dung dich dém phan tmg IMAP véi 0,1% Tween20 (thanh phén kit)

Céc hop chét duoc pha loang theo day trong DMSO. Véi bude pha lodng hop chét
trung gian bang dung dich dm phan tmg DMSO, ndng d6 dwoc lam giam dé thu dugc
DMSO 1% trong phan tmg thir nghiém. BS tri thir nghiém bt diu véi 10ul enzym
(~10ng/15, tuy thudc vao mé diéu ché), 5 ul hop chét, phan tmg duoc bt diu bing cich
b6 sung 5 pl cAMP dwoc ddnh ddu (30 nM, ndng d6 cudi), ngay l4p tirc trdn trong 15
gidy trén thiét bi tron Eppendorf (2000 vong/phiit), tiép theo 13 G & nhiét do trong phong
trong 90 phiit trong bong t8i. Phan tmg duoc dimg lai bing cach bd sung 60 pl dém gin
két cho FP/cAMP (thanh phan kit). Sau it nhit 90 phut u thém (nhiét do trong phong,
trong bong t6i) thir nghiém duoc do & budce séng kich thich 485 nm/bic xa 525 nm trong
du doc Envision multilabel reader (PerkinElmer).

MB&i dia thir nghiém c6 céc 16 chira dbi ching chét dAn (DMSO 1%) dé do phan
tmg khong tic ché (=d6i chimg 100%) va céc 15 khong chira enzym lam dbi chimg 0%.

Viéc phan tich dit liéu duoc tién hanh bing céch tinh phan trim trc ché véi su ¢6
mit ctia hop chit thir nghiém so véi miu dbi ching chét dan (d6i chimg 100%, khéng tc
ché) va dbi chimg thip (d6i ching 0%, khong enzym).

Tri s6 IC50 dugc tinh bing phin mém Assay Explorer hodc phin mém thich hop
khéc dya trén viéc hidu chinh dudng cong két qua cua it nhit 8 ndng d6 hop chit khac
nhau. Céc ndng d6 hop chét c6 thé thay ddi theo khoang can thiét, nhung thudng bao
trum khoéng gitta 10uM va 0,1pM.
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Bang 3a: Hoat tinh PDE2A ctia céc vi du (Ex) thu dwoc & phin thir nghiém, dua trén thir

nghiém duge mo ta trén day (huynh quang IMAP).

Vi du | PDE2 Vi du|PDE2 Vidu | PDE2 . |pDE2
56 ICso [nM] | s ICso [nM] |sb | ICso [nM] Viduso ICso [nM]
1 14 27 534 53 [100 81b 149
2 22 28 834 54 |12 82a 1,2
3 266 29 661 55 |21 82b 40

4 48 30 12 56 |229 83a 59
5 258 31 30 57 |103 83b 1820
6 199 32 67 58 |14 84a 120
7 77 33 83 59 |60 84b 2790
8 69 34 27 60 |22 85a 130
9 117 35 31 61 |19 86a 3,9
10 80 36 180 62 [127 86b 2550
11 297 37 192 63 [124 87a 1000
12 1650 38 331 64 | 496 87b 184
13 359 39 568 65 |30 88a 32
14 456 40 84 66 |25 88b 3030
15 746 41 291 67 |50 89a 1000
16 537 42 130 68 |24 90a 200
17 39 43 359 69 | 1740 90b 14
18 129 44 840 70 [ 1250 91a 63
19 519 45 239 71 |13 91b 1590
20 172 46 5,7 72 122 92a 93
21 74 47 240 73 [1142 92b 712
22 119 48 1,35 74 2530 93a 11
23 232 49 70 75 |42 93b 1520
24 754 50 596 80b |75

25 88 51 59 80a |313

26 174 52 231 8la |[3,4
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Bang 3b: Hoat tinh PDE10 cta cac vi du (Ex) thu duoc & phin thir nghiém, dua trén thir

nghiém dugc mo ta trén day (huynh quang IMAP).

Vi du | PDEIO Vi du|PDE10 | Vidu|PDEIO ., |PDEI10
s6 ICso [nM] | s& ICso [nM] |s6 | ICso [nM] Viduso ICso [nM]
1 10100 27 >10000 |53 [>10000 81b >10000
2 >10000 |28 >10000 |54 [9670 82a >10000
3 >10000 |29 5930 55 |[>10000 82b 8461

4 550 30 >10000 |56 [>10000 83a >10000
5 12200 31 >10000 |57 |>10000 83b >10000
6 >10000 |32 >10000 |58 [>10000 84a >10000
7 9110 33 >10000 |59 [>10000 84b >10000
8 >10000 |34 10800 60 [>10000 85a >10000
9 >10000 |35 >10000 |61 [6650 86a >10000
10 9820 36 >10000 [62 [7160 86b 9940
11 1470 37 >10000 |63 [>10000 87a >10000
12 >10000 |38 6710 64 |>10000 87b >10000
13 9910 39 >10000 |65 |[9760 88a 7560
14 8430 40 5730 66 |>10000 88b >10000
15 >10000 |41 7950 67 |>10000 89a >10000
16 >10000 |42 5590 68 | >10000 90a 8590
17 6940 43 6860 69 | >10000 90b 7350
18 8630 44 9680 70 [>10000 91a 7700
19 >10000 |45 7850 71 [>10000 91b 5670
20 >10000 |46 >10000 |72 |>10000 92a >10000
21 >10000 |47 >10000 |73 [>10000 92b >10000
22 9920 48 6620 74 [ >10000 93a >10000
23 >10000 |49 >10000 |75 |>10000 93b >10000
24 >10000 |50 >10000 | 80b |5280

25 9070 51 9040 80a | 7760
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26 >10000 52 >10000 8la |>10000

Téac dung in-vivo:
Thir nghiém trén dong vat va phan tich mau (CSF):

Céc hop chét thir nghiém dwoc ding cho dong vat (chudt) qua cac dwdng khac
nhau véi liéu 10,0 hoic 5 pmol/kg, (ca qua duwdng miéng va trong tinh mach). Miu CSF
dwoc gom cAn than bing cach chich bé 16n trong khi gy mé. Ngay sau khi 14y mAu CSF,
méu duge 1iy bing cach chich tim va nio duoc cit ra. Mau duoc 14y vao cuvet ¢& nho
dwoc phit EDTA va huyét twong duge didu ché bing cach ly tim. Nong do cua hop chit
thir nghi€m trong huyét tuong, CSF hodc dich déng nhit nfo duoc x4c dinh bﬁng cach
st dung HPLC-MS-MS.

Béng 4. Nong d6 trong huyét twong, no va CSF

Vidu |Thoi |Nongdd |Nongdd |c(ndo)/ |Nongdd |c(CSF)
s6 gian | huyét nio c(huyét | CSF c(huyét
(*)(gio) | twong (nmol/L) | twong) (nmol/L) | twong)
(nmol/L)
1 0,5 243 471 1,96 11 0,04
21 05 [1210 1320 1,17 106 0,09
25 0,5 1040 957 0,92 111 0,12
81a 0,5 2460 1070 0,42 261 0,10
82a 0,5 3320 1180 0,36 157 0,05
83a 0,5 794 449 0,6 61 0,08

(*) Thoi gian gitta thoi diém ding va 1ay méu CSF

Dbi v6i ngudi b kién thirc trung binh trong linh vuc, diéu hién nhién tir két qua
thir nghiém trén ddy 13 hop chét theo sang ché khong chi 13 chit trc ché phosphodiesteraza
2 cong hiéu ma con gitp dat duoc ndng d6 CSF cao va ty 1& CSF véi huyét tuong thoa

dang.
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Gén két protein huyét tuong (x4c dinh mirc d6 gin két protein huyét twong ngudi va

chudt bing thdm tach méu cin bing)

K thuat thim tich méu c4n bing (equilibrium dialysis-ED) dugc st dung d8 xéac
dinh khoang gén két in vitro theo phan ctia hop chét thir nghiém véi protein huyét twong
nguoi va chudt.

Str dung céc 6 thdm tach Dianorm Teflon (0,2 micro). Mdi 6 gdm c¢6 khoang chét
cho va khoang chét nhén, tach bing mang ban thim siéu méng véi phéan tir lwong 5 kDa.

Dung dich gbc cho m&i hop chit thir nghiém duogc diéu ché trong DMSO vé6i ndng
d6 1mM va duoc pha logng dén ndng d6 cudi 1a 1,0 pM. Dung dich thim tach tiép theo
duoc diéu ché trong vén chung huyét trong ngudi va chudt (véi NaEDTA)

Phan phan udc 200uL dung dich dém thim tach (100 mM kali phosphat, pH=7,4)
dugc phan phéi vao khoang dém. Phin phan u6c 200pL dung dich thdm tich hop chit
thir nghiém dwoc phan phdi vao khoang huyét twong. Tién hanh @ trong 2 gid trong khi
quay ¢ 37°C.

Vio cudi giai doan thim tich, chit thdm tich dugc chuyén vao éng phan tmg. Céc
b6ng ctia phan dém chira 0,2ml axetonitril/nude (80/20). Phin phan wéc 25pL chit thim
tich huyét twong dugc chuyén vao dia 18 sdu va tron v6i 25ul axetonitril/nude (80/20),
25ul dém, 25uL dung dich hiéu chinh va 25ul dung dich n6i chudn. Viéc két tia protein
duoc thuc hién b%.ng cach bd sung 200 pl axetonitril.

Phan phan u6c 50pul chit thim tich dém duoc chuyén vao dia 15 sdu va tron voi
25ul huyét twong tréng, 25l dung dich ndi chudn va 200p]1 axetonitril.

Miu duge do trén hé HPLC-MS/MS va danh gid bang phin mém Analyst-
Software.

Ty 1& phén trim gin két dwoc tinh theo cong thirc: % gin két = (ndng do huyét
tuong - ndng d6 dém/ndéng dohuyét trong) X 100 va % tir do dwoc tinh theo hidu.
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Béng 4. PPB (d0 gan két protein huyét twong-Plasma Protein Binding) ciia hop chét theo

sang ché trong huyét twong ngudi va chudt.

PPB nguoi | PPB  chudt PPB ngudi | PPB  chudt
Vi du , I , 14 Vi , Ie , z
% gan ket | % gan ket du |%gankéeét | % ginket
2 91,5 94,7 |70 79,4 -
96 96,8 71 81,1 -
31 95,3 97,6 51 46,9 -
35 92,4 93,7 53 |81,7 -
37 94,4 93,50 88b | 44,2 -
17 91,4 90,7 82a | 78,7 86,5
25 75,4 83,1 8la | 63,0 74,3
21 83,8 87,2 46 | 67,1 68,7
3 84,3 - 81b | 653 66,2
68 84,4 - 83a | 84,4 82,2
69 90,7 - 86a | 89,5 93,5

P6i v6i ngudi ¢6 kién thire trung binh trong linh vuc, didu hién nhién tir két qua
thir nghiém trén dy 12 hop chét theo sang ché khéng chi 14 chét trc ché phosphodiesteraza

2 cong hiéu ma con gitip 1am giam ty 1¢ gén két protein huyét trong.

Panh gia ty s thoat trong cac té bio than ché Madin-Darby dwoc 1am nhiém gen MDR1
ngudi (thtr nghiém MDCK)

Hé sb thAm biéu kién (PE) cua cc hop chit qua cac 16p don MDCK-MDRI té
bao dugc do (pH = 7,4, nhiét d@6 37 °C) theo chiéu van chuyén tir dinh dén diy (AB:
apical-to-basal) va chiéu tir diy dén dinh (BA: basal-to-apical). Tinh thim AB (PEAB)
biéu thi s hip thu thudc tir mau vao nfo va tinh thém BA (PEBA) 1a su thai thubc tir nio
trd lai vao trong mau thong qua ca tinh thAm thu dong ciing nhu cac co ché van chuyén
chi déng qua trung gian boi cac yéu t6 van chuyén dong ra va céc yéu té van chuyén hép
thu dugc biéu hién trén cac té bao MDCK-MDRI1, chii yéu bang c4ch bidu hién qua mirc
MDR1 P-gp ngudi. Cac hop chit duoc phan theo céc loai tinh thdm/hip thu bing cach
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so sanh tinh thim AB v6i tinh thim AB ctia céc hop chét tham chiéu ¢6 tinh thAm in vitro
da biét va hip thu theo dudng udng & ngudi. Tinh thim giéng nhau hodc tuong tu theo
c4 hai chiéu van chuyén cho biét sy thim thu dong, tinh thim c6 hudéng hudng t6i cac co
ché van chuyén tich cuc bd sung. PEBA cao hon PEAB cho théy sy lién quan su thai chi

dong do MDR1 P-gp. Van chuyén chii dong 13 c6 thé bdo hoa phu thudc vao ndng do.

Céc té bao MDCK-MDRI1 (1-2 * 10e5 t& bao/1 cm2 dién tich) dwoc ciy 1én cac
dung cu loc xen vao (cac dung cu loc polycacbonat hoic PET Costar transwell, ¢& 18
0,4um) va dwoc nudi ciy (DMEM) trong thdi gian 7 ngay. Tiép theo, viéc bidu hién
MDR1 duoc ddy manh bing cach cdy cac té bao véi 5 mM natri butyrat trong méi trudng
d4y du trong 2 ngay. Cac hop chét dugc hoa tan trong dung méi thich hop (nhu DMSO,
dung dich gbc 1 dén 20mM). Dung dich géc dwoc pha lofing bang dung dich dém HTP-
4 (NaCl 128,13mM, KCl 5,36mM, MgSOs 1mM, CaCl> 1,8mM, NaHCO31,8mM,
NaHPO4 x 7H20 1,19mM, NaH2PO4xH,0 0,41mM, HEPES 15mM, 0,25 % PEG,
glucoza 20mM, 0,25 % BSA, pH = 7,4) dé didu ché cac dung dich van chuyén (hop chét
0,1- 300 uM, DMSO cudi ciing <= 0,5%). Dung dich vin chuyén (TL) duoc 4p dung 1én
phia cho & viing dinh hoic viing day bén dé 1an luot x4c dinh tinh thdm A-B hodc B-A
(3 1an loc lap lai). Phia thé nhén ciing chira dung dich dém nhu phia thé cho. Cac miu
duoc tap hop khi khéi dau va két thiic thir nghiém tir phia cho va vé6i cac khoang gidin
cach khac nhau trong thdi gian téi 2 gid ciing tir phia nhin d x4c dinh ndng do bing
phuong phap HPLC-MS/MS hoic phuong phap dém nhip nhay. Cac thé tich nhan ldy
méu dugc thay thé bing dung dich nhin méi. Ty 18 thai duogc tinh biang cach chia tri s
Papp (b-a) cho tri s Papp (a-b).
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Béng 5. Papp (PEBA) va ty s6 thoat ctia hop chit theo sang ché

Papp (a-b) Papp (a-b)
Vidu |trungbinh | Ty sb thoat | Vidu trung binh | Ty sb thoat

[10-6 cm/s] [10-6 cm/s]
1 78 0,6 53 15 1,8
2 |84 0,6 82a 59 1,0
37 86 0,5 51 11 5,0
17 85 0,6 81a 60 1,4
25 100 0,8 46 60 1,4
21 94 0,6 81b 64 1,2
3 97 0,7 83a 34 1,4
69 25 1,3 84a 31 2,2
70 20 2,1 84b 23 2,2
71 23 1,9

Ddi véi ngudi c6 kién thirc trung binh trong linh vuc, diéu hién nhién tir két qua
thtr nghiém trén déy 13 hop chit theo sang ché khong chi 14 chit e ché phosphodiesteraza
2 cong hiéu ma con c6 kha ning thm qua mang t6t va ty sb thoat in vitro tir thip dén

vira phai.
D6 bén chuyén hoa

D6 dn dinh trao ddi chit ciia hop chat theo sang ché dugc danh gia nhu sau:

S thodi bién do chuyén hoa cia hop chét thir nghiém dugc thir nghiém & nhiét do
37°C béng céctiéu thé gan gdp vén tir mot s6 loai. Thé tich 1 cudi 1a 100 pl mdi thoi
diémchtra dung dich dém TRIS pH=7,6 & nhiét 6 trong phong (0,1 M), magie clorua(5
mM), protein tiéu thé (1 mg/mL véi ngudi va ché, 0,5 mg/mL véi cac loai khac) va hop
chét thi nghiém véi ndng do cudi 1a 1 pM. Sau thoi giani so bd ngan & 37°C, phan tmg
dwoc khoi ddu bang cach bd sung beta-nicotinamit adenin dinucleotit phosphat & dang
khir ciia né6 (NADPH, 1mM) , va dugc hoan thanh bang viéc chuyén mot lugng phan udc
vao trong dung méi sau cac thoi diém khéc nhau. Sau khily tdm (10000 g, 5 phut), phin
phan uéc dich ndi dugc thir nghiém biang LC10MS/MS véi lugng hop chit gbe. Thoi
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gian ban hiy duoc x4c dinh bang d6 dbc cia db thi ban logarit ctia bién dang ndng o -

thoi gian.

Bang 4: D6 bén cua hop chit theo sang ché trong vi thé gan ngudi.

nguoi nguoi
1 >130 71 >130
2 120 51 >130
37 >130 53 120
17 >130 88b >130
25 >130 82a >130
21 >130 8la >130
3 72 46 >130
68 >130 81b >130
69 53 83a >130
70 63 86a >130

Déi véi ngudi c6 kién thire trung binh trong linh vue, didu hién nhién tir két qua
thir nghiém trén day 12 hop chét theo sang ché khéng chi 14 chét trc ché phosphodiesteraza
2 cbng hidu ma con ¢ d6 6n dinh trao di chit cao.

Xét kha ning tic ché hoat tinh cila phosphodiesteraza 2 va cac dic tinh dwoc Iy c6
loi ctia chung, hop chét ¢ cong thirc chung (I) theo séng ché, hoic mudi dwgc dung cua
n6, 13 thich hop dé diéu tri va/hodc didu tri phong ngira tit ca cac bénh hoic tinh trang
bénh ma c6 thé tac dong bing cach trc ché sy ting hoat PDE2 va/hoic sy giam chic ning
cAMP va/hodc cGMP. Do d6, hop chét theo sang ché, bao gdm mudi sinh 1y dung cua
n6, 12 dic biét thich hop dé phong ngira hoic didu tri cac bénh, dic biét 1a (1) cac réi loan
chira triéu chung cda su thiéu hut nhén thuc; 2 rdi loan tAm thén hitu co, bao gém cac
rbi loan tAm than thyc tdn, triéu chimg, chimg mét tri; (3) cham phat trién tri tué; (4) rbi
loan cam xtic khi séc; (5) cac rdi loan tdm 1y, lién quan dén stress va than kinh bao gdbm
céc rbi loan lo 4u; (6) céc rdi loan cam xtic va hanh vi thuong khéi phat tir thoi nién thiéu

hogc thanh nién, hoi ching tang dong giam chu y (ADHD) bao gbm 1bi loan phé tu ky;
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(7) céc r6i loan phat trién tam 1y, cac rdi loan phat trién tAm than vé k§ ning hoc tap; (8)
chimg tam thin phan 1idt va cAc réi loan tam thin khéc; (9) cac rdi loan hanh vi va nhan
cach nguoi trudng thanh; (10) cac rdi loan hanh vi va tdm thin do sir dung thubc; (11)
céc rdi loan van dong va ngoai thap; (12) céc rdi loan rdi rac va bt ngd, chimg dong
kinh; (13) bénh teo hé théng anh hudng chi yéu t6i hé than kinh trung wong, chimg mét
diéu hoa; (14) hoi ching hanh vi ing xtt két hop véi réi loan sinh 1y va yéu t6 thé chit;
(15) ri loan chirc ning sinh duc bao gdbm ham muén tinh duc qué mtrc; (16) céc rdi loan
gia tao; (17) cac réi loan 4m anh cudng birc; (18) bénh trdm cam; (19) céc triéu chimg
tam than kinh (vi dy, triéu chimg trAm cam trong bénh Alzheimer); (20) ching mét tri
hén hop; (21) ching suy giam nhan thirc trong rdi loan tim théan; (22) ching suy giam
nhan thirc trong rdi loan ludng cuc va (23) ching suy giam nhan thirc trong réi loan trim
cam nang.

Ngoai ra, hop chét theo sang ché c6 thé dugc sir dung dé diéu tri, 1am thuyén giam
va / hoic phong ngira chimg suy giam nhan thirc ¢6 lién quan dén tri gidc, su tép trung,
nhén thirc, viéc hoc tap, suw chi y hodc tri nhé.

Ngoai ra, hop chit theo sang ché c6 thé duoc st dung dé diéu tri 1am thuyén giam
va / hodc phong ngira nhu chiing suy giam nhan thirc do suy giam kha nang hoc tap va
ghi nhé do tudi tac, chimg mét trf nhé do tudi tac, chirng sa st tri tué lién quan dén mach,
chén thuong so ndo, chimg dot quy, chung sa sut tri tué xuit hién sau khi bi chimg dot
quy (ching sa st trf tué sau dot quy), chimg mét tri sau chin thuong, chimg suy giam sy
tap trung, chiing suy giam sy tip trung & tré em ¢6 vin dé vé hoc tap va ghi nhé, bénh
Alzheimer, ching sa sut tri tué thé Lewy, chimg sa sut tri tué c6 thoai héa céc thity tran
gém ca hoi chung Pick, hdi ching Parkinson, ching 1iét trén nhan tién trién, chimg sa
stit tri tué c6 thoai héa hach nén - vo ndo, chitng xo cimg cdt bén teo co (amyotropic
lateral sclerosis - ALS), bénh Huntington, chung mét myelin, bénh xo cting rai ric, ching
thoai hoa ddi thi, chimg sa stt tri tué Creutzfeld-Jacob, chimg sa sut trf tué do HIV, bénh
tam than phan liét c6 sa st tri tué hoic loan tim thin Korsakoff.

Ngoai ra, hop chit theo sang ché c6 thé duoc sir dung dé diéu tri bénh Alzheimer.

Ngoai ra, hop chét theo sang ché c6 thé dugc st dung dé diéu tri cac rbi loan dau,

bao gém, nhung khong chi gi6i han &, chimg viém, dau than kinh va dau khép.
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Ngoai ra, hgp chét theo sang ché c6 thé dwoc sir dung d& diu tri cac rdi loan gidc
ngt, r6i loan ludng cuc, hoi chimg trao dbi chét, béo phi, bénh tidu dudng, ting dudng
huyét, r6i loan m& m4u, suy giam dung nap glucoza, hodc bénh cua tinh hoan, ndo, rudt
non, co xuong, tim, phéi, myén c hodc 14 lach.

T6t hon 13 hop chét theo sang ché thich hop dé diéu tri bénh Alzheimer va dé didu
tri chimg tam thin phan liét.

T6t hon nita néu hop chit theo sang ché thich hop @& didu tri triéu chimg bénh
Alzheimer va d didu tri chimg suy giam nhén thirc di kém véi chimg tim thin phén liét.

Dic biét, hop chét theo sang ché thich hop dé diéu tri triéu ching bénh Alzheimer
tién triéu chiing va nhe dén vira va @ didu tri chimg suy giam nhan thirc di kém véi
ching tdm than phan liét va diéu tri triéu ching chimg suy giam nhén thirc di kém véi
chimg tim than phan liét.

Phén m6 ta con boc 16 cac phuong phap diéu tri hodc phong ngira cac bénh va tinh
trang bénh néu trén, phuong phap nay bao gdm viéc cho ding Iwong hiru hiéu cta hop
chét c6 cong thirc chung (I), hoic mudi duoc dung ciia né, cho ngudi.

Khoang lidu ciia hop chét c6 cong thirc chung (I) 4p dung dugc trong mdi ngay
thuong nim trong khoang tir 0,1 dén 1000 mg, t5t hon néu nim trong khoang tir 1 dén
500 mg theo duong miéng, trong mbi trudng hop duoc ding tir 1 dén 4 14n mbi ngay.

Tt hon néu, mdi don vi liéu c6 thé chira tir 0,1 dn 500 mg, t6t hon 1a tir 1 dén
100 mg.

Luong hiru hiéu diéu tri thyc té hay lidu diéu tri tit nhién s& tiy thudc vao cac yéu
t6 ma ngudi c6 hiéu biét trung binh v& linh vuc niy da biét nhu do tudi va thé trong cua
bénh nhin, dwdng ding va mic d6 nghiém trong ciia bénh. Trong trudng hop bét ky,
dugc phim két hop s& duogc st dung véi lidu va theo cach ma tao ra luong hitu hiéu didu
tri dua trén tinh trang déc biét ctia bénh nhén.

Céc ché phim thich hop @ st dung cac hop chét ¢ cong thirc I, bao gébm mubi
duoc dung ctia nd, s& rd rang dbi v6i ngudi c6 hiéu biét trung binh vé linh virc nay va
bao gém vi du vién nén, thudc vién, vién nang, thudc dan, vién ngam, vién ngam det,
dung dich, xi rd, cbn ngot, tii chira, dang tiém, dang hit, bot, v.v. Ham lugng cua (cac)
hop chét c6 hiéu qua dugc Iy cin phai nim trong khoang tir 0,1 &én 95% khéi luong, t6t
hon tir 5,0 dén 90% khéi luvong ciia tng thanh phin ché phim.
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Céc vién nén thich hop c6 thé thu duoc, vi du, b:‘?lng cach tron mdt hoic nhiéu hop
chit c6 cong thire I v6i ta duoc di biét, vi du chit pha lofing, chit mang, chét gay ra, chét
phu tro, chit hoat dong bé mit, chit két dinh va/hodc chit 1am tron. C4c vién nén cling
c6 thé gdbm nhiéu 16p.

Vi muc dich nay, hop chit c6 cong thirc I dwoc diéu ché theo sang ché c6 thé dugc
bao ché, tuy y cling véi hoat chit khac, ciing v6i mot hodc nhiéu chit mang va/hodc chét
pha logng tro thong thuong, vi du, tinh bot ngd, lactoza, glucoza, xenluloza vi tinh thé,
magie stearat, axit xitric, axit tartric, nudc, polyvinylpyrrolidon, nuwdc/etanol,
nudce/glyxerol, nudc/sorbitol, nudc/polyetylen glycol, propylen glycol, ruwou
xetylstearylic, carboxymetylxenluloza hoic cac chit béo nhu chit béo rén hoic hdn hop
thich hop cua noé.

Hop chét theo sang ché ciing c6 thé dugc sit dung két hop véi hoat chét khac, dic
biét 1a dé diéu tri va/hoic phong ngira bénh va céc tinh trang bénh néu trén. Cac hoat chét
khéc thich hop cho céc t6 hop nay bao gdm, vi du, chit ttrc ché BACE; chit trc ché két tu
amyloit (vi du, ELND-005); chét bao vé than kinh va/hodc 1am thuyén giam bénh truc
tiép hodc gian tiép; chit chdng oxy hoa (vi dy, vitamin E hoic ginkolide); chit chéng
viém (vi du, chit ¢ ché Cox, NSAIDs additionally hodc exclusively having Abeta
lowering dic tinh); chit ¢ ché HMG-CoA reductaza (statins); chit wc ché
axetylcholinsteraza (vi du, donepezil, rivastigmine, tacrine, galantamine); chat d6i khang
thu thé NMDA (vi du, memantine); chét chu van thu thé AMPA; chit diéu bién duong
thu thé AMPA, AMPAKin, chit tc ché tai hép thu thu thé monoamin, chit diéu bién ndng
d6 hoyc giai phong chit truyén din than kinh; chét gay tiét hormon ting truéng (vi du,
ibutamoren mesylat va capromorelin); chit ddi khang hodc chét chu van nguoc thy thé
CB-1; thudc khang sinh (vi du, minocyclin hoic rifampicin); chét Gc ché PDE2, PDEA4,
PDES, PDEY, PDE10, chét chii van nguoc thu thé GABAA, chét dbi khang thu thé
GABAA, chét chu van hoic chét chii vin mét phin hodic chit diéu bién duong thu thé
nicotinic, chit chii vn hodc cht chi van mot phin hoic chét diéu bién duong thu thé
alpha4beta2 nicotinic, chit chii van hodc chit chu van mdt phin hodic chit diéu bién
dwong thu thé alpha7 nicotinic; chét d6i khang histamin H3, chit cha véan hodc chét chi
van mot phan 5 HT-4, chit dbi khang SHT-6, chit dbi khang thu thé alpha2-adreno, chét

doi khang canxi, chat chu van hodc chat chi van mdt phan hodc chat dieu bién duong thu
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thé muscarinic M1, chét d8i khang thu thé muscarinic M2, chit d6i khang thu thé
muscarinic M4, chit diéu bién duong thu thé huéng chuyén héa glutamat-5, chét vic ché
véan chuyén glyxin 1, thudc chéng suy nhugc, nhu citalopram, fluoxetine, paroxetine,
sertraline va trazodone; thuéc 1am diu than kinh, nhu lorazepam va oxazepam,; thube
chéng nghién, nhu aripiprazole, clozapine, haloperidol, olanzapine, quetiapine,
risperidone va ziprasidone, va cac chit khac c6 kha ning diu bién thu thé hoic enzym
theo cach lam ting hi€u qua va/hodc d9 an toan cua hop chét theo sang ché va/hoic 1am
giam céc tac dung phu khéng mong mubn. Hop chét theo sang ché cling ¢ thé dugc sir
dung két hop véi lidu phap mién dich (vi du, gdy mién dich chu dong bing with Abeta
hodc cac bd phan ctia n6 hoic giy mién dich bi dong bf?lng khéng thé khang Abeta ¢
ngudi hodc khang thé & mirc d6 nano) dé diéu tri bénh va tinh trang bénh néu trén.

Lidu luong cia cac thanh phin t5 hop néu trén c6 loi néu bang 1/5 liéu thip nhét
thuong dwoc khuyén cdo dén 1/1 liéu thudng dugc khuyén céo.

Do d6, phin md ta con boc 16 viée sir dung hop chét theo sang ché hoic mubi duge
dung cta né két hop vai it nhit mot trong s6 cac hoat chit duge mo ta trén day dudi dang
thanh phin td hop, dé bao ché dugc phim ma thich hop @ diéu tri hoic phong ngira bénh
hodc tinh trang bénh c6 thé tc dong bang chét tic ché phosphodiesteraza 2. Pay 14 phép
tri liéu dugc wu tién lién quan dén su ting hoat PDE2 va/hoic su giam chirc ning cAMP
va/hodc cGMP, dic biét 13 mot trong sb cac bénh hoic tinh trang bénh néu trén, dic biét
nhét 13 bénh Alzheimer tién triéu chimg va nhe dén vira va chimg suy giam nhén thirc di
kém vé6i chimg tdm thin phan liét.

Viéc st dung hop chit theo sang ché két hop véi hoat chit khic c6 thé dién ra
ddng thoi hodc vao céc thoi diém so le, nhung dic biét 13 trong khoang thoi gian ngin.
Néu chiing dwoc ding ddng thoi, hai hoat chét s& duge dwa cho bénh nhén ciing véi nhau;
con néu chung duoc st dung vao céc thoi didm so le, hai hoat chit duogc dua cho bénh
nhan trong khoang thoi gian nho hon hodc b&ng 12 gio, nhung dac bi€t 1a nho hon hodc
bing 6 gio.

Do d6, theo khia canh khac, sang ché d& cap dén dugc phdm bao gém hop chét
theo sang ché hoic mudi dugc dung ciia né va it nhét mot trong s6 céc hoat chit dugc
mo ta trén day duéi dang thanh phin két hop, tuy ¥ cling véi mot hogc nhidu chit mang
va/hodic chit pha lodng tro.
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Hop chét theo sang ché c6 thé cling c¢6 mit trong mdt ché pham, vi du, vién nén
hodc vién nang, hodc tach riéng thanh hai ché pham giong hodc khac nhau, vi du, dudi

dang bd phén cua kit.

Vi du thwe hién sing ché

Céc vi du sau day chi nhim minh hoa sang ché ma khong gidi han pham vi cia
no.
Diéu ché hoa chit

Céc chit vét tit:

ACN axetonitril

APCI ion héa héa hoc & 4p sudt khi quyén

d ngay

Cy xyclohexan

DCM diclometan

DIPEA | diisopropyletylamin

DMF dimetylformamit

ESI ion hoa phun dién (trong MS)

EtOAc etylaxetat

EtOH etanol

Exp. Vidu

GC sdc ky khi

GC-MS phé khéi két hop sic ky khi

h gio

HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni-
Hexaflophosphat

HCl axit clohydric

HPLC sdc ky 16ng hiéu suét cao

HPLC-MS  phd khéi két hop sic ky 1ong hiéu suét cao

LC sic ky long
LC-MS sic ky 16ng-phd khdi (liquid chromatography—mass spectrometry)

M mol (mol/L)
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metanol

phut

phé khéi

natrihydroxit

1-metyl-2-pyrolidinon

hiéu tng Overhauser (Nuclear Overhauser effect)

xéng

nhiét do trong phong

thoi gian Iuu (trong HPLC)
1-[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxit
hexaflophosphat
O-(benzotriazol-1-y1)-N,N,N',N'-tetrametyluroni tetrafloborat
trietylamin

axit trifloaxetic

tetrahydrofuran

sic ky 16p mong

UPLC- MS  phd khéi két hop séc ky long hiéu suit siéu cao

Cac phuong phép phan tich
UPLC-MS, HPLC-MS, LC-MS:

Phuong phép 1:

Thiét bi:

Cot:

Pha dong:

LC/MS ThermoFinnigan HPLC Surveyor DAD, MSQ mach bén cuc don
Synergi Hydro RP100A, 2,5 pm, 3 x 50 mm

A =H20 90% + 10% CH3CN + NH4COOH 10 mM

B = CH3CN 90% + H20 10% + NH4COOH 10 mM

Thoi gian tinh bang phut: | %A | %B | Luu luong tinh bang ml/phtit
0,00 100{0 [1,2
0,50 1000 [1,2
6,50 0 [100]1,2
7,50 0 |100(1,2
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8,00 100 | O 1,2
9,00 100 | O 1,2

Phéthién: UV 254 nm

Phat hién:  Finnigan MSQ, mach bdn cuc don
Ngudn ion: APCI+/APCI-

Khoang quét:100-900 amu

Phuong phép 2:
Thiétbi:  LC/MS Waters Acquity UPLC System DAD, SQD mach bén cuc don
Cot: BEH C18 1,7 um 2,1 x 50 mm, nhiét d6 35 °C

Pha dong: A =H20 90% + CH3CN 10% + NH4+COOH 5 mM
B = CH3CN 90% + H20 10%

Thoi gian tinh bang phit: | %A | %B | Luu lugng tinh bang ml/phit
0,00 100 {0 |0,7
1,20 0 [100]0,7
1,45 0 100 | 0,7
1,55 100 ({0 |0,7
1,75 100 ([0 |0,7

Phat hién: UV 254 nm

Phat hién:  SQD, mach bdn cuc don
Ngudn ion: ES+ ES -

Khoang quét:90-900 amu

Phuong phép 3:
Thiét bi: LC/MS Waters Alliance 2695 HPLC System DAD, Quattro Micro bd ba
mach bén cuc '
Cot: Atlantis dC18 5um 4,6 x 50 mm, nhiét d§ 35°C
Pha déng: A =H20 90% + 10% CH3CN + CF3COOH 0,05%
B = CH3CN 90% + 10% H>O
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Thoi gian tinh bang phit: | %A | %B | Luu luong tinh bang ml/phit
0,00 100[0 [1,3
0,70 100[0 [1,3
4,50 0 [100]1,3
5,80 0 [100]1,3
6,00 100/0 [1,3

Phat hién: UV 254 nm
Phat hién:  Quattro Micro, bd ba mach bén cuc
Ngudnion: ES+

Khoang quét:90-1000 amu

Phuong phap 4:
Thiét bi: LC/MS Waters Alliance 2695 HPLC System DAD, Quattro Micro bg ba
mach bén cuc
Cot: XBridge Phenyl 3,5um 3x 30 mm, nhiét d§ 35°C
Pha dong: A =H20 90% + 10% CH3CN + NHsHCO3; SmM
B = CH3;CN 90% + 10% H20

Thoi gian tinh bang phiit: | %A | %B | Luu luong tinh bang ml/phit
0,00 100[0 |13
4,50 0 [100]1,3
5,80 0 |100]1,3
6,00 1000 [1,3

Phathién: UV 254 nm

Phat hién:  Quattro Micro, b ba mach bbn cuc
Ngudnion: ES+

Khoang quét:90-1000 amu

Phuong phép 5:
Thiétbi:  LC/MS Waters Acquity UPLC System DAD, SQD mach bbn cuc don
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Cot: BEH C18 1,7 pm 2,1 x 50 mm, nhiét d 35 °C
Pha dong: A =H20 90% + CH3CN 10% + NHsHCO3 5 mM
B = CH3CN 90% + H20 10%

Thoi gian tinh bang phut: | %A | %B | Luu lugng tinh bing ml/phut
0,00 100 | 0 0,70

1,20 10010 0,70

1,45 0 100 | 0,70

1,55 0 100 | 0,70

1,75 100 | 0 0,70

Phat hién: UV 254nm

Phathién:  SQD, mach bén cuc don
Ngudnion: ES+ ES -

Khoang quét:90-900 amu

Phuong phap 6:

Thiétbi:  LC/MS Waters Acquity System DAD, SQD mach bdn cuc don

Cot: XBridge C18 2,5 pm 3,0 x 30 mm, nhiét d¢ 60 °C
Pha dong:A = H.O + TFA 0,1%
B = CH3:CN
Thoi gian tinh bang phut: | %A | %B | Luu lugng tinh bang ml/phit
0,00 98 |2 1,5
1,3 1 9 |15
1,5 1 9 11,5
1,6 98 |2 1,5
Phuong phép 7:

Thiét bi: LC/MS Waters Acquity System DAD, SQD mach bén cuc don
Cot: XBridge C18 2,5 um 3,0 x 30 mm, nhiét ¢ 60 °C
Pha d¢ng:A = H.O + NH4OH 0,1%
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B =CH3;CN
Thoi gian tinh bang phit: | %A | %B | Luu lwong tinh bang ml/phut
0,00 95 |5 |1,5
1,3 1 |99 [1,5
1,5 1 99 [1,5
1,6 95 |5 |1,5
Phuong phép 8:

Thiétbi:  LC/MS Agilent 1100 System DAD

Cot: Sunfire C18 2,5 pm 3,0 x 30 mm, nhiét d§ 60 °C
Pha dong:A = H2O + TFA 0,1%
B = CH3CN
Thoi gian tinh bang phut: | %A | %B | Luu luong tinh bang ml/phit
0,00 98 (2,0 |2,0
1,2 0,0 | 1002,0
1,4 0,0 |1002,0

Phuong phép 10:
Thiét bi: LC/MS ThermoFinnigan HPLC Surveyor DAD, LCQFleet Ion Trap
Cot: Xselect CSH, 2,5 pum, 4,6 x 50 mm
Phadong: A =H20 90% + 10% CH3CN + HCOOH 0,1%
B = CH3CN 90% + H20 10% + HCOOH 0,1%

Thoi gian tinh bang phit: | %A | %B | Luu lugng tinh bang ml/phit
0,00 100 {0 1,4
4,00 0 100 | 1,4
5,30 0 100 | 1,4
5,50 100 {0 1,4
6,00 100 | O 1,4

Phat hién: UV 254 nm
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Phat hién:  Finnigan Fleet, lon Trap
Ngudnion: ES+
Khoang quét:100-900 amu

Phuong phap GC/MS
Phuong phap 9:
Thiétbi:  GC/MS Thermo Scientific TRACE GC ULTRA, DSQ II MS mach bén cuc
don
Cot: Agilent DB-5MS, 25m x 0,25mm x 0,25 um
Khi mang: Heli, luu luong khong dbi 1 mL/phut
Chuong trinh 16:50 °C, d&n 100 °C trong 10 °C/phiit, &én 200 °C trong 20 °C/phit, dén
320 °C trong 30 °C/phiit (gitt 10 phiit).
Phat hién:  DSQ II MS mach bén cuc don
Ngudn ion: EI
Khoang quét: 50- 450 amu

Phuong phap HPLC bét dbi:
Thiét bi: HPLC Agilent 1100 (Iip DAD equipped; do UV: 230 nm); luu luong: 1
mL/phtt; nhiét d6 cot: 25°C.

Phuong phép C1

cdt: Daicel Chiralpack AD-H; rira giai: Hexan:Isopropanol=70:30
Phuong phap C2

cot: Daicel Chiralpack AD-H; rira giai: Hexan:Isopropanol=60:40
Phuong phap C3

cdt: Daicel Chiralpack AD-H; rtra giai: Hexan:Isopropanol=80:20
Phuong phap C4

cdt: Daicel Chiralcel OJ-H; rira giai: Hexan:EtOH=80:20

Phuong phéap C5

cdt: Daicel Chiralcel OJ-H; rira giai: Hexan:EtOH=85:15

Phuong phap C6
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cot: Daicel Chiralcel OJ-H; rira giai: Hexan:EtOH=70:30
Phuong phap C7
cot: Daicel Chiralcel OJ-H; rira giai: Hexan:EtOH=75:25

Thiét biNMR:

Phd 1THNMR dugc ghi trén thiét bj Bruker Avance III (500 MHz) hoic Varian400
(400 MHz) hoic Varian Mercury (300MHz) bing céch sir dung dimetylsulfoxit duoc
doteri héa (DMSO-d6) 1am dung moi véi tetrametylsilan (TMS) va dinh dung méi du
lam chét ndi chun. D6 chuyén dich héa hoc dwoc théng béo theo tri sé §(ppm) theo
TMS.

Tinh ché:
K thuat tinh ché thich hop nhit duoc 4p dung dé tinh ché hop chét theo sang ché
1 sic ky nhanh silicagel pha truc tiép va sic ky pha déo, trir khi c6 quy dinh khic.

Nhén xét chung vé sy trinh bay ciu tric

Céc hop chét c6 tAm lap thé: Cac cAu tric dugc minh hoa trong phe‘“m thir nghiém
khéng cn phai thé hién toan bo cac trudong hop hoa 14p thé c6 thé cua hop chit ma chi
mdt truong hop.

Viéc thé hién c4u tric ctia hop chit trong phén thir nghiém s& thé hién lién két hoa
lap thé chi trong trudong hop trong d6 da biét hoa 1ap thé tuyét dbi.

Viéc thé hién c4u tric ctia hop chét trong phin thir nghiém ma khong biét hoa lap
thé tuyét dbi s& thé hién lién két trén mit phing véi cac nhan xét bd sung chi ra ring néu
hop chit duge mo ta 1a hdn hop triét quang, chat ddng phan 14p thé don va khi 4p dung
dwoc hoa lap thé twong d6i.

Hai vi du dugc dua ra duéi day.

Vi du 1: cu tric hoa hoc dugc thé hién duoc minh hoa dudi dang:

@/A
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Hdn hop triét quang
Thuat ngit hdn hop triét quang dwoc bd sung dé chi hai phwong 4n hod lap thé va
hop chét duge diéu ché 13 hdn hop gdm:

OaEG s
(@) va (@)

Khi c4c hdn hop triét quang cua céc cdu triic duoc minh hoa trén day dugc tach,

chit ddng phén 1ap thé don dwoc minh hoa dudi dang:

O/A O/A
o) o)
Chét ddng phan 14p thé don aChét ddng phan lap thé don b

Thuét ngit ‘chit ddng phén l4p thé don’ dwoc bd sung va lién két trén mit phing
chi ra ring c4u hinh tuyét d6i 1a chwa biét.

Chét ddng phén 1ap thé don a duoc ding dé chi chit ddng phan duogc rira giai dau
tién trong HPLC bét d6i, chit ddng phan l4p thé don b dwoc ding d8 chi chit ddng phan
dwoc rira giai thir hai trong HPLC bét dbi.

Vi du 2: c4u trac hod hoc duoc thé hién dwge minh hoa duéi dang:
A

@/B

Thuét ngit “hdn hop triét quang TRANS” dugc bd sung dé chi hai phwong 4n hod

Hon hop triét quang TRANS

1ap thé va hop chét dwoc diéu ché 13 hdn hop gdm:

A A
@.u‘ B Q/B
O va O

-59-



30965

Nguyén tic twrong tr ap dung cho “hén hop triét quang CIS”.
Khi cac hén hop tri€t quang cua céc c4u tric duge minh hoa trén day duoc tach,
chét ddng phan lap thé don dwoc minh hoa duéi dang:
A A

O oa
0 o)
Chét dong phan 1ap thé TRANS dona  Chét ddng phan lap thd TRANS don b

Thu4t ngit ‘chit déng phan 1ap thé TRANS don’ dwoc bd sung chi ra ring céu
hinh turong dbi 13 da biét (trans) va lién két trén mit phing chi ra ring cu hinh tuyét ddi
13 chua biét.

Nguyén tic tuong tw 4p dung cho “chét ddng phan lap thé CIS don”.

Chit ddng phan 1ap thé don a duoc ding d& chi chit ddng phan duoc rira giai dau

tién trong HPLC bat d6i, chit ddng phan 14p thé don b dwoc ding dé chi chit ddng phan
dugc rira giai thir hai trong HPLC bét di.

Thit nghiém
Céc hop chét trung gian va vi du sau ddy chi nhdm minh hoa sang ché ma khong

gidi han pham vi cta nd.

Céc hop chét trung gian
Hop chit trung gian 1:

Bb sung 1,1,3,3-Tetractoxy-2-metyl-propan (6,34g, 26,53mmol), tiép theo 1a
13,90ml 1M dung dich HCl trong dioxan vao dung dich chia 3-amino-4-
carbetoxypyrazol (4g, 25,27mmol) trong EtOH tuyét di (40mL). Hon hop niy dugce gia
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nhiét & 80C qua dém. Lam bay hoi dung méi, tiép theo, bd sung DCM va nudc. Tach cac
pha, cac pha hitu co duogc rira bing dung dich NaCl bdo hoa, 1am khé trén natri sulphat
va 1am bay hoi dé thu dugc 5,17g hop chit néu & dé muc nay.

LC-MS (Phuong phép 2): R¢= 0,73 phut

MS (ESI pos): m/z =206 (M+H)*

Hop chit trung gian 2

OH

Hop chit trung gian 1 (5g) duoc hoa tan trong hdn hop gdm THF/muée (1:1,
100mL) va khudy & nhiét d6 trong phong trong 48 gid. Huyén phi thu dwoc dwoc pha
lodng v&i nude va bd sung 70ml EtOAc. T4ch céc pha, pha nudc duoc xit Iy bing dung
dich HC1 4N (khoang 20mL). Chét rin mau tring dugc tao thanh. Hdn hop nay dugc lam
mét & 0°C, tiép theo, chit rin mau tring dugc tao thanh dugc gom bing cach loc va sdy
kho trong chan khong & 65°C dé thu dwoc 3,50g hop chit néu ¢ dé muc nay.

LC-MS (Phuong phép 3): R¢= 1,62 phut
MS (ESI pos): m/z =178 (M+H)*

Hop chét trung gian 3:

B sung 3-amino-4-carbetoxypyrazol (10g, 64mmol) va AcOH (100mL) vio dung
dich chira 2-Bromo-malonaldehyt (9,73 g; 64mmol) trong EtOH (100mL) ¢ 70 °C, va
khudy hdn hop niy & 70°) trong 1 h. Lam bay hoi dung méi, can duge xt Iy bing DCM
(100mL) va dung dich NaOH IN (100mL). Tach c4c pha, c4c pha hitu co dugce rira bang
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dung dich NaCl bdo hoa, 1am kho trén natri sulphat va 1am bay hoi. Chéit thd dugc tinh
ché bang séc ky nhanh (rira giai 10:1 PE/EtOAc) dé thu dwoc 15g hop chit néu & d muc
nay dudi dang chét rin mau tring.

LC-MS (Phuong phép 2): R¢= 0,98 phtit

MS (ESI pos): m/z =271 (M+H)*

Hop chit trung gian 4:

N

)

°

Hop chét trung gian 3 (5g, 18,5mmol) duoc tao huyén phi trong toluen kho
(50mL) va bd sung 5ml nuéc. Bb sung kali xyclopropyltrifloborat (4g, 28mmol), tiép
theo 1a 2-dixyclohexylphosphino- 2',6'-di isopropoxy 1,1’-biphenyl (0,864g, 1,85mmol),
paladi axetat (0,208g, 0,93mmol) va kali cacbonat (7,7g, 55mmol) vio hdn hop nay. Pun
héi I hén hop nay & 130°C trong 3 gid, tiép theo, 1am mét xubng nhiét d6 trong phong,
loc qua celite va rira bing AcOEt va tiép theo, EtOH. Dung méi dugc 1am bay hoi trong
chan khong va chét thé dugc sir dung & bude tiép theo ma khong cén tinh ché thém.
LC-MS (Phuong phéap 2): Rt = 0,9 phut
MS (ESI pos): m/z =232 (M+H)*

Hop chit trung gian 5:

~N
/N\
~N A
N

@) OH_
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Hop chét trung gian 4 (4g, 17,5mmol) duoc tao huyén phu trong 50 ml EtOH, 8
ml NaOH 4N va 30 ml nuéc va khudy qua dém. EtOH duoc 1am bay hoi va bd sung dung
dich Hel 4 N. Chét rin tao thanh duoc loc, rira bing nudc va say kho trong chan khong
& 70°C qua dém dé thu duogc 3,6g hop chit néu & d& muyc nay.
LC-MS (Phuong phap 3): R = 2,75 phtt
MS (ESI pos): m/z =204 (M+H)*

Hop chét trung gian 6:

Hop chit trung gian 6 dugc diéu ché nhu dwoc mo ta trong WO 2010/007074 bt
dAu tir (Z) 3- (dietylamino)-2-floprop-2-enal c6 ban trén thi fruémg (1,34mL, 9,0 mmol)
va 3-amino-4-carbetoxypyrazol (2,1g, 13,6mmol) dé thu dwoc 0,53g hop chét néu & dé

muc nay.

'H NMR (300 MHz, CDCI3): & ppm 1,44-1,39 (t, 3H), 4,47-4,40 (q 2H)8,57 (s,1H) 8.7
(m, 1H), 8,8 (d, 1H)

Hop chét trung gian 7:
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B sung 1,1,3,3-Tetraetoxy-2-metyl-propan (1,4g, 6,2 mmol), tiép theo 1a 1,63ml
dung dich HCI 4N trong dioxan vao dung dich chira etyl este cua axit 5-amino-3-metyl-
1H-pirazol-4-carboxylic (1g, 5,91mmol) trong EtOH tuyét dbi (25mL). Hbn hop nay
duoc gia nhiét & 80°C trong 5 gid, d yén & nhiét do trong phong qua dém va tiép theo,
1am bay hoi dung méi dén khd. Chét rin mau tim thu duge duge hoa tan trong DCM, bd
sung nudc va tach cac pha.

Céc pha hitu co két hop dugc 1am khé trén natri sulfat va c6 trong chan khong dé thu
duoc 1,26g hop chét néu & d& muc niy, né duge st dung & bude tiép theo ma khong cin
tinh ché thém.

LC-MS (Phuong phép 2): R¢= 0,79 phiit

MS (ESI pos): m/z =224 (M+H)"

Hop chét trung gian 8:

B6 sung 1,5ml dung dich natri hydroxit 1N vao dung dich chira hop chit trung
gian 7 (1,26g, 5,75mmol) trong THF (25mL) va nuéc (25mL) va hdn hop nay duoc dun
néng & 60°C trong 2 h. Dung mdi dugc lam bay hoi, bd sung nuée va 30 ml dung dich
HCI 12N duogc bd sung cho dén khi pH=2. Chét rén tao thanh duoc loc, rira bing nudce
va siy khod & 70°C trong chin khong dé thu duoc 0,9g hop chit néu & d& muc nay dudi
dang chét rin mau tring.

LC-MS (Phuong phép 1): R;= 0,27 phut
MS (APCI): m/z = 192 (M+H)"

Hop chét trung gian 9:
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B6 sung 1,1,3,3-tetractoxypropan (5,96mL, 23,64mmol) va 5,9ml dung dich HCI
4N trong dioxan vao dung dich chira etyl este cua axit 5-amino-3-metyl-1H-pyrazol-4-
carboxilic (4g, 23,64mmol) trong EtOH tuyét d6i (80mL). Hn hop tao ra duoc gia nhiét
& nhiét do 80°C trong thoi gian 3 gid. Lam bay hoi dung mdi, cdn duge pha lodng voi
DCM va nuée. Lép hiru co duge tach, 1am kho trén natri sulphat va 1am bay hoi dé thu
duge hop chit néu & d& muc nay dudi dang chét rin mau tréing (3,6g)

LC-MS (Phuong phap 1): Rt =263 phut
MS (APCI): m/z =206 (M+H)*

Hop chit trung gian 10:

Br _N
=~ N N
N ~
N
0]

°

B4 sung nho giot brom (2,26mL) vao dung dich chira hop chit trung gian 9 ( 3,6g,
17,54mmol) trong AcOH (70mL). Khudy hdn hop nay & nhiét d§ trong phong qua dém,
tiép theo, rét mot cach than trong vao 500 ml nude v chiét bang EtOAc (3x100mL). Cic
pha hitu co dwoc gom va dugce rira bang 100 ml dung dich Na2S203 5% va tiép theo,
béng 100 ml dung dich NaCl bdo hoa, lam kh trén natrisulphat va c6 trong chan khong.

San phidm thd duoc tinh ché bing phwong phép sic ky nhanh (chit giai hap:
DCM/EtOAc; gradien tir 100% dén 70% ) @& thu dwoc hop chit néu & d& muc nay dudi
dang chét rdn mau tring (2,1g)

LC-MS (Phuong phap 1): R;= 3,52 phut
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MS (APCI): m/z = 284 (M+H)*

Hop chét trung gian 11:

NS =

o

°

B sung nuée (4mL), tiép theo 1a kali xyclopropyltrifluroborat (1,6g, 10,82mmol),
paladi(IT) axetat (0,08g, 0,36mmol), dixyclohexylphosphino-2',6'-di-i-propoxy dI- 1,1'-
biphenyl (RUPHOS, 0,34g, 0,72mmol) va kali cacbonat (3g, 21,65mmol) vao dung dich
chira hop chit trung gian 10 (2,05g, 7,22mmol) trong toluen (40mL). Hon hop niy dwoc
dun néng & 130°C trong 3 gio, tiép theo, 1am mat xubng nhiét d6 trong phong, loc qua
celite va rira bang AcOELt. Lép hitu co dugc sdy khd va 1am bay hoi @& thu dwoc hop chét
néu & d& muc nay (1,5g), né dwoc st dung cho budc tiép theo ma khong can tinh ché
thém.

LC-MS (Phuong phap 2): R¢= 0,92 phut
MS (ESI pos): m/z =246 (M+H)*

Hop chét trung gian 12:

—~N
/N\
N e
N

OOH

B sung nude (10mL), tiép theo 1a 7,7ml dung dich NaOH 8N vao dung dich chira
hop chét trung gian 11 (1,5g, 6,2mmol) trong EtOH tuyét d6i (30mL). Khuiy hén hop
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niy & nhiét d6 trong phong qua dém, tiép theo, lam bay hoi dung méi va dung dich HCI
4N duoc b sung cho dén khi pH=1. Chét rin tao thanh dugc loc, rira bing nudc va siy
kho trong chan khong & 70°C qua dém (1,5g).

LC-MS (Phuong phap 1): R¢= 0,6 phut

MS (APCI): m/z =218 (M+H)"

Hop chét trung gian 13:

B6 sung nho giot 1,53 mL (2,6 mmol) dung dich tert-butyllithi 1,7M trong pentan
vao dung dich chira 4-bromo-3-flo-benzotriflorua (585 mg, 2,36 mmol) trong 15 ml THF,
khudy & -75°C trong mdi truong nito. Khudy hdn hop phan tmg niy & -60°C trong 15
phut, tiép theo, bd sung nhé giot dung dich chira (tetrahydro-pyran-4-yliden)-amit ctia
axit 2-metyl-propan-2-sulfinic (400 mg, 1,97 mmol; dugc diéu ché nhu duwoc md ta trong:
W02005/87751 A2) trong 10 ml THF. Hon hop phén tng duoc d cho 4m dén nhiét d6
trong phong va khudy trong 1 gid. B sung dung dich amoni clorua bdo hoa va hdn hop
phéan mg nay dwoc chiét bing etyl axetat. Gom céc pha hitu co, 1am kho trén natri sulfat
va ¢b trong chan khong. Chét thé thu dugce dwoc tinh ché bing sic ky nhanh (chét rira
giai: xyclohexan/AcOEt; gradien tir 12 % dén 100% AcOEt).Dau thu duge duoc pha
loding trong 2 ml 1,4-dioxan, b sung 0,4 ml dung dich axit clohydric 4 M trong 1,4-
dioxan, khudy hdn hop phan tmg nay & nhiét do trong phong trong 1 gi®s va tiép theo, c¢b
trong chan khong dé thu dugce 100mg hop chét néu & & muc nay dudi dang chét rin mau
tréng.

LC-MS (Phuong phap 2): Ry = 0,90 phut
MS (ESI pos): m/z =264 (M+H)"

Cac hop chit trung gian amin sau duoc didu ché theo cach twong ty véi hop chét

trung gian 13 bét du tir din xuit bromo-aryl/heteroaryl hodc iodo-aryl/heteroaryl cé ban

trén thi trudng twong Ung:
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. . . . Phuong
Bat dau Hop chat trung gian amin MS m/z | R¢(phut)
phap
O
4-clo-2-flo- " 230, 232 Phuong
14 0,79
iodobenzen NH, | (M+H)+ phép 2
Cl
o]
4-lodo- 246 Phuong
15 NH, 0,66
benzotriflorua F (M+H)+ phap 2
CH
F
16
C6 ban trén o}
thi trudng tir CHH
ENAMINE- NH,
BB F
(S cat. o
EN300- 4
185595)
)
2-Bromo- 229 Phuon,
o 17 | N NH, 0,69 ©
quinolin _N (M+H)+ phap 2
CH
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18
Cé ban trén
thi truong tur o)
ENAMINE-
) BB NH, |~ ) )
(S6 cat. Br
EN300-
50665)
o)
4-Bromo-1-
262 Phuong
(diflometoxy) | 19 /'L NH, (M 0,68 héo
4
-2-flobenzen 0 CH Phep
F
o
230, 232 Phuong
4-clo-3-flo- 20 F 0,77
NH, | (v+H)+ phap 2
iodobenzen
Cl CIH
2-Bromo-3- ©
F
flo-5- 265 Phuong
. 21 Z NH, CIH 0,83 )
(triflometyl)- oSN o (M+H)+ phép 2
pyridin %
0
2-lodo-5-
247 Phuong
(triflometyl)- | 22 7 NH, CH 0,75
- NI M+H)+ phap 2
pyridin . CIH
F
o}
5-Iodo-2- 247 Phuong
23 //l NH, CH 0,71
(triflometyl)- F Sy o (M+H)+ phap 2
pyridin F ¥k

-69-




30965

5-Bromo-3-

265 Phuong
flo-2- 24 (MHED 0,81 hén 2

+H)+ a
(triflometyl)- PP
pyridin
0]
Cl
2-clo-4-flo- 230,232 Phuong
25 0,59
iodobenzen NH, | (M+H)+ phap 2
F CH
Hop chét trung gian 26:

o
N\ F
0 _N/s—}— NH,
- F

CIH

Hop chét trung gian 26 dugc didu ché nhu duge md ta d6i v6i hop chit trung gian
13 bt dAu tir 4-bromo-3-flo-benzotriflorua cé ban trén thi trudng (560 mg, 2,30 mmol)
va [dihydro-pyran-(3Z)-yliden]-amit cua axit 2-metyl-propan-2-sulfinic (390 mg, 1,92
mmol; dugc didu ché theo cach twong tu véi (tetrahydro-pyran-4-yliden)-amit cua axit 2-
metyl-propan-2-sulfinic, dwoc mé ta trong W02005/87751 A2) dé thu dwgc 120 mg hop
chéit néu & a3 muc nay, dudi dang hdn hop triét quang.
LC-MS (Phuong phap 2): R:= 1,00 phut
MS (ESI pos): m/z = 264 (M+H)*

Céc hop chét trung gian amin sau dwoc diéu ché theo cach tuong tu véi hop chit

trung gian 26 bit diu tir dAn xuit bromo-aryl ¢6 ban trén thi trudng tuong Gng:
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R¢ Phuong
(phut) | phép

4-Bromo- |27 o
) . ) 246 Phuong
benzotri- Hon hop triét NH, CIH 0,92
F (M+H)+ phép 2
florua quang .
F

2
1-Bromo- | »g 0
4 x . 262 Phuong
- Hon hop triét . NH, CH MHH 0,95 hé 2
(triflometo quang '?40 ( ) phap

xy)benzen

Bit dau Hop chét trung gian amin MS m/z

Hop chét trung gian 29:

NH,

F Br o]
. F
F F
F
—_—

CIH

O 0

Il

{j\\ﬁ
N \'<

Hop chét trung gian 29 duoc didu ché nhu dwoc mo ta di véi hop chét trung gian

ok

13 bét dau tir 4-bromo-3-flo-benzotriflorua cé ban trén thi trudong (462 mg, 1,90 mmol)
va [dihydro-furan-(3Z)-yliden]-amit cta axit 2-metyl-propan-2-sulfinic (300 mg, 1,58
mmol; duge didu ché theo cach twong tw véi (tetrahydro-pyran-4-yliden)-amit ctia axit 2-
metyl-propan-2-sulfinic, duoc mé ta trong WO02005/87751 A2) dé thu dugc 50 mg hop
chit néu ¢ d& muc nay, dudi dang hdn hop triét quang.

LC-MS (Phuong phép 2): Rt = 0,90 phut

MS (ESI pos): m/z =250 (M+H)*

Céc hop chét trung gian amin sau dugc didu ché theo cach twong tw véi hop chét

trung gian 29 bit ddu tir din xuit bromo-aryl/heteroaryl hoic iodo-aryl/heteroaryl c6 ban
trén thi trudng twong Ung: |
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Lo 2 Rt PhlIO'ng
Bit dau Hop chat trung gian amin MS m/z
(phut) | phap
0
4- 30
. 232 Phuong
Todobenzo | Hon hop triét NH, 0,83
_ F (M+H)+ phép 2
triflorua quang CH
F
F
0]
4-clo-2- 31 F
. 216,218 Phuong
floiodoben | Hon hop triét NH 0,75
2| M)+ phép 2
zen quang
Cl CIH
2-Bromo- | 3o F ?

. 251 Phuon
3-flo-5- Hon hop triét | . 77 "NH, CH 0,76 , ¢
(triflomety quang . SN om (M+H)+ phép 2

F
Dpyridin
5-Iodo-2- |33
. 233 Phuong
(triflomety | Hon hgp triét 0,68
(M+H)+ phép 2
Dpyridin quang
0
2-Iodo-5 > 233 Ph
-lodo-5- . uon,
Hén hop triet| . [ | M CH 0,70 ¥
(triflomety N (M+H)+ phép 2
quang . CH
Dpyridin F
Hop chét trung gian 35:
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o_ O F F F
B F——F F——F F——F
F =z
F——F
0 F F F
- . . o H,N
E , = , HO
Budéce 1 Buéc 2 Budce 3
Br (0] fe} 0
3B

Bude 1:

Pinacol este cua axit 3,6-Dihydro-2H-pyran-4-boronic (5,62 g, 26,75 mmol), 4-
bromo-3-flobenzotriflorua (5,00 g, 20,58 mmol), kali cacbonat (8,53 g, 61,73 mmol) va
1,1°-bis(diphenylphosphino)feroxendiclo paladi(II) (753 mg, 1,03 mmol) dugc tao huyén
phi trong 50 ml 1,4-dioxan va 10 ml nuéc. Hdn hop phan tmg nay dwoc hdi luu trong 3
gi®, 1am bay hoi dung méi va chit thé duoc chiét bing etyl axetat (50 mL) va nude (50
mL). Lép hitu co duge tach, lam kho trén natri sulfat va 1am bay hoi. Chét thé thu dugc
duoc tinh ché bang séc ky nhanh (chét rira giai: xyclohexan/AcOEt; gradien tir 40 % dén
100% AcOE) @ thu dwoc 4,0 g hop chit néu & d& muc nay dudi dang dau trong subt.
GC-MS (Phuong phap 9): R¢= 7,76 phut
MS : m/z =246 (M)*

Budce 2:

B sung timg phin axit 3-cloperoxybenzoic (11,3 g, 50,37 mmol) vao dung dich
chira 4-(2-flo-4-triflometyl-phenyl)-3,6-dihydro-2H-pyran (thu dugc nhu duge mod ta
trong Budc 1; 7,0 g, 25,18 mmol) trong 150 ml diclometan, khudy & 0°C. Hdn hop phan
{tmg dwoc dé cho 4m dén nhiét d6 trong phong va khudy qua dém. Hn hop phan tmg niy
dugc 1am lanh xudng 0°C va chét két tia duoc tao thanh dugce loc ra. Dung dich hitu co
duoc rira hai 1an b.%mg dung dich nudc kali cacbonat bao hoa, lam kho trén natri sulfat va
¢b trong chin khong. Chét thd thu dugc duge tinh ché bang sic ky nhanh (chét rira giai:
xyclohexan/AcOEt; gradien tir 50 % dén 100% AcOEt) @ thu dwoc 4,2 g hop chit néu
& d& muc nay.

GC-MS (Phuong phép 9): R¢= 7,68 phit
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MS : m/z =262 (M)*

Budec 3:

B sung nho giot axit triflometan sulfonic(1,88 g, 12,5 mmol) vio dung dich chira
6-(2-flo-4-triflometyl-phenyl)-3,7-dioxa-bixyclo[4,1,0]heptan (thu dugc nhu duge mo ta
trong Buéc 2; 1,64 g, 6,25 mmol) trong 10 ml axetonitril, khudy trong méi trudng nito &
-45°C. Hn hop phéan tmg dugce dé cho 4m dén nhiét do trong phong va khudy trong 2,5
gidr. BS sung 10 ml nuéc, hdén hop phan tmg nay dwoc gia nhiét dén 100°C va axetonitril
duogc ct ra. Khudy hdn hop phan tmg nay & 100°C trong 5 gio, tiép theo, 1am mat xudng
nhiét d trong phong va khudy qua dém. Hbn hop phéan tng niy dugc pha lofing véi
diclometan va tach cic pha. Pha nudce duge xir Iy bing dung dich NaOH 4M cho dén d6
pH bazo va chiét bang diclometan. Pha hitu co dugc 1am kho trén natri sulfat va ¢ trong
chan khong dé tao ra 290 mg hop chét cudi cing (diu khong mau tho), 4-Amino-4-(2-
flo-4-triflometyl-phenyl)-tetrahydro-pyran-3-ol, duéi dang hdn hop triét quang (ty 16 chét
ddng phan khong d6i quang TRANS/CIS 85:15, x4c dinh dugc bing NMR).

Chét thé thu duoc duoc st dung & bude tiép theo ma khong cin tinh ché thém.
LC-MS (Phuong phép 2): R¢= 0,77 phtit
MS (ESI pos): m/z =280 (M+H)*

1H NMR (500 MHz, DMSO-d6) § 7,59 — 7,47 (m, 3H), 4,74 (d, J = 5,8 Hz, 1H), 4,04
(dd, J= 11,7, 1,5 Hz, 1H), 3,90 (ddd, J = 12,5, 11,0, 2,0 Hz, 1H), 3,74 (d, ] = 5,8 Hz,
1H), 3,67 (dd, J = 11,1, 4,1 Hz, 1H), 3,56 — 3,51 (m, 1H), 2,51 — 2,44 (m, 1H), 2,09 (br
s, 1H), 1,56 (m, 1H).

NOE: 2,09 (NH2): 3,74; 4,04.4,74 (OH): 3,55; 2,45

Céc hop chit trung gian rugu amino sau duge didu ché theo cach tuong tu véi hop

chét trung gian 34 bit ddu tir d4n xult bromo-aryl ¢6 ban trén thi trudng twong tng:
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. . . Rt Phuong

Bit dau Hop chat trung gian rugu amino MS m/z
(phut) | phap
5-Bromo- |36 OH
NH, — F 263 Phuong

2- Trans o 0,90

_ N\ 7 | MHH)+ phép 1
(triflomety | raxemat N F
Dpyridin

Ho4 14p thé tuong dbi ciia hop chét trung gian 36 dugcchi dinh bing NMR va NOE :

1H NMR (500 MHz, DMSO-d6) & 8,87 (d, J = 2,3 Hz, 1H, 13), 8,10 (ddd, ] = 8,3, 2,4,
0,8 Hz, 1H), 7,81 (dd, J = 8,3, 0,8 Hz, 1H), 4,78 (d, J = 5.9 Hz, 1H), 4,05 (dd, J = 11,6,
1,5 Hz, 1H), 3,91 (td, J = 11,7, 2,3 Hz, 1H), 3,68 (ddd, J = 11,1, 4,9, 2,2 Hz, 1H), 3,56
(dd, J = 11,7, 2,4 Hz, 1H), 3,47 (d, T = 5,9 Hz, 1H), 2,49 — 2,44 (m, 1H), 2,12 (s, 2H),
1,49 (dd, J = 13,1, 1,9 Hz, 1H).

NOE : 2,12 (NH2): 3,47; 3,91;4,05.4,78 (OH): 3,56; 2,48

Hop chét trung gian 37
. F F F
F . F—{—F F——F F——F
F——F
— — F F e F

. Buéc 1 F OH Budc 2 Buéc 3 O Buéc4 NH,

L N OH

5 o) 0 o)
37

Budéce 1:

tert-Butyllithi (21,8 mL, 1,7M trong pentan, 37,0 mmoi) dugc bd sung nho giot
vao 4-bromo-3-flobenzotriflorua (5,00 g, 20,58 mmol) trong THF (50 mL) & -70°C. Sau
1h, 3-oxotetrahydrofuran (1,78 g, 20,58 mmol) trong THF dugc bd sung nhé giot. Hon

-75-




30965

hop phan tmg nay dugc dé 4m dén hdn hop -10 °C va t6i bing dung dich NH4Cl bdo hoa.
Etyl axetat dugc bd sung, 16p hitu co dugce tach, lam khd trén natri sulfat va lam bay hoi.
Chiét thé thu dugc duogc tinh ché bing sic ky nhanh (cht rira giai: xyclohexan/AcOEt;
gradien tir 0% dén 80% AcOEft) d& thu dugc 1,6 g 3-(2-flo-4-triflometyl-phenyl)-
tetrahydro-furan-ol.

GC-MS (Phuong phap 9): Rt = 7,58 phtt

MS : m/z =250 (IM)*

Budéce 2:

B& sung monohydrat ctia axit p-toluensulfonic (1,75 g, 9,19 mmol) vao 3-(2-flo-
4-triflometyl-phenyl)-tetrahydro-furan-ol (thu dugc nhu duge mo ta trong Bude 1; 2,3 g,
9,19 mmol) trong toluen (20 mL). Sau khi hdi luu trong 1h, cc chit d& bay hoi dugc 1am
bay hoi, bd sung DCM va nuéc, 16p hitu co duge tach, 1am kho trén natri sulfat va 1am
bay hoi dé thu dwoc 2,0 g (77% ham lwong) 3-(2-flo-4-triflometyl-phenyl)-2,5-dihydro-
furan tho, ma n6 duoc sir dung khong cin tinh ché thém.

GC-MS (Phuong phép 9): R;=7,12-7,21 phut
MS : m/z =232 M)*

Budéec 3:

B sung timg phan axit 3-cloperoxybenzoic (2,63 g, 15,26 mmol) vao dung dich
chira 3-(2-flo-4-triflometyl-phenyl)-2,5-dihydro-furan (thu dugc nhu dugc md ta trong
Budc 2; 2,0 g, 77% ham lugng, 6,63 mmol) trong 50 ml diclometan, khuéy & 0°C. Hon
hop phan tmg dugc dé cho 4m dén nhiét d6 trong phong va khudy qua dém. Han hop
phan ung nay duoc lam lanh xuéng 0°C va chét két tua duogc tao thanh dugc loc ra. Dung
dich hitu co duge rira hai 1an bﬁng dung dich nudc kali cacbonat bao hoa, lam kho trén
natri sulfat va c6 trong chan khéng. Chit thd thu dugc duge tinh ché bing sic ky nhanh
(chét rira gii: xyclohexan/AcOEt; gradien tir 50 % dén 100% AcOEt) dé thu duoc 1,2 g
(98% ham lugng) 1-(2-flo-4-triflometyl-phenyl)-3,6-dioxa-bixyclo[3,1,0]-hexan.
'HNMR (300 MHz, DMSO-ds):  ppm 3,91-3,95 (m, 2H), 4,06-4,19 (m, 3H),7,37 (dd,
J=10,2,1,3Hz,1H), 7,47 (dd, J = 8,4, 1,1 Hz, 1H), 7,59 (m, 1H)
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Budc 4:

B& sung nho giot axit triflometan sulfonic (0,84 mL, 9,48 mmol) vio dung dich
chira 1-(2-flo-4-triflometyl-phenyl)-3,6-dioxa-bixyclo[3,1,0]hexan (thu dugc nhu dugc
md ta trong Budc 3; 1,20 g, 98% ham lwong, 4,74 mmol) trong 20 m] axetonitril, khudy
trong moi trudng nito & -40°C. Hon hop phan tmg dugc dé cho 4m dén nhiét do trong
phong va khudy trong 2,5 gid. B6 sung 20 ml nuée, hdn hop phan tmg niy duge gia nhiét
dén 100°C va axetonitril dugc cét ra. Khudy hén hop phan tmg nay & 100°C trong 20
gidy, tip theo, 1am mat xubng nhiét d6 trong phong va khudy qua dém. Hn hop phan
(g nay dwoc pha lodng véi diclometan va tach céc pha. Pha nuée duge xir Iy bing dung
dich NaOH 4M cho dén d6 pH bazo va chiét bang diclometan. Pha hitu co duoc 1am khd
trén natri sulfat va c6 trong chan khéng dé tao ra 200 mg 4-amino-4-(2-flo-4-triflometyl-
phenyl)-tetrahydro-furan-3-ol, duéi dang hdn hop triét quang (ty 1é chit ddng phan khéng
d6i quang TRANS/CIS 88/12, xac dinh dugc bing NMR).

Chét thé thu duoc dugce sir dung & budc tiép theo ma khong can tinh ché thém.
LC-MS (Phuong phép 1): R¢ =2,52-3,04 phut
MS (ESI pos): m/z =266 (M+H)*

1H NMR (400 MHz, DMSO-d6) 7,59 — 7,54 (m, 1H), 7,52 — 7,45 (m, 2H), 5,08 (d, ] =
4,8 Hz, 1H), 4,29 (q, J = 3,8 Hz, 1H), 4,25 (dd, = 8,8, 3,8 Hz, 1H), 4,14 (d, T = 7,6 Hz,
1H), 3,95 (dd, J = 8,0, 2,2 Hz, 1H), 3,65 (d, ] = 8,8 Hz, 1H), 2,06 (s, 2H).

NOE: 2,06 (NH2): 3,95; 4,29; 4,25.5,08 (OH): 4,14; 3,65

Hop chét trung gian 38:
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Budce 1:

6-(2-flo-4-triflometyl-phenyl)-3,7-dioxa-bixyclo[4,1,0]heptan (thu dugc nhu
dwgc md ta trong Budc 2 trong quy trinh didu ché hop chit trung gian 34; 4,20 g, 16,02
mmol), natri azit (2,08 g, 32,04 mmol) va amoni clorua (1,72 g, 32,04 mmol) duoc tao
huyén phu trong 50 ml metanol va 10 ml nuée. Khudy hdn hop phan Gng nay trong diéu
kién hoi luu trong 18 gid. Loai bo dung méi, chét thd dwoc tao huyén phi trong nude va
chiét hai 14n bing etyl axetat. Lép hitu co duoc 1am kho trén natri sulfat va co trong chan
khong d tao ra 4,70 g hop chit cubi cing dudi dang hdn hop ciia chit ddng phan vi tri
4-Azido-4-(2-flo-4-triflometyl-phenyl)-tetrahydro-pyran-3-ol mong mudn va chit dong
phén vi tri 3-azido-4-(2-flo-4-triflometyl-phenyl)-tetrahydro-pyran-4-ol khong mong
mudn véi ty 1é ddng phan vi tri 13 76/24 xé4c dinh dwoc bing NMR. Hdn hop ddng phan
vi tri nay dugc st dung & budc tiép theo khong cin tach.
GC-MS (Phuong phép 9): Rt = 9,57 phut
MS : m/z =248 (M)*
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1H NMR (500 MHz, DMSO-d6) § 7,77 — 7,74 (m, 1H), 7,72 (d, J = 7,9 Hz, 1H), 7,67 —
7,64 (m, 1H), 5,37 (d, J = 6,0 Hz, 1H), 3,93 — 3,89 (m, 1H), 3,85 — 3,80 (m, 1H), 3,78
(dd, T =123, 1,5 Hz, 1H), 3,74 — 3,66 (m, 2H), 2,65 (ddd, J = 13,8, 11,9, 4,8 Hz, 1H),
2,02 — 1,95 (m, 1H).

Buée 2:

Hbn hop gém 4-Azido-4-(2-flo-4-triflometyl-phenyl)-tetrahydro-pyran-3-ol va 3-
azido-4-(2-flo-4-triflometyl-phenyl)-tetrahydro-pyran-4-ol (thu dugc nhu dugc mé ta
trong Bude 1, 2,0 g, 6,55 mmol), Pd/C (300 mg, 2,82 mmol) va di-tert-butyldicacbonat
(1,86 g, 8,52 mmol) dwgc tao huyén phu trong 150 ml etanol. Khu4y hdn hop phan ting
niy & nhiét 49 trong phong trong ap suit hydro (2,5 ba) trong 1 gid. H3n hop phan tmg
nay duoc loc qua dém celite va dung dich hitu co duoc ¢d trong chan khong. Chét tho
thu dugc duoc tinh ché biang sic ky nhanh (chit rira giai: xyclohexan/AcOEt; gradien tir
10 % dén 100% AcOEt) dé thu dwoc 1,75 g hop chét néu & d muc nay (chit rén mau
vang) du6i dang hdn hop ciia chit ddng phén vi tri tert-butyl este cia axit [4-(2-flo-4-
triflometyl-phenyl)-3-hydroxy-tetrahydro-pyran-4-yl]-carbamic mong muén va chét
ddng phén vi tri tert-butyl este cua axit [4-(2-flo-4-triflometyl-phenyl)-4-hydroxy-
tetrahydro-pyran-3-yl]-carbamic khong mong mudn vdi ty 1& ddng phan vi tri 12 85/15
xac dinh duoc bﬁng NMR. Hén hop déng phan vi tri nay duogc st dung & bude tiép theo
khong cén tach.

GC-MS (Phuong phap 9): R¢=10,92-10,99 phut
MS : m/z =323 M)*

Buée 3:

Hbn hop gdm tert-butyl este ciia axit [4-(2-flo-4-triflometyl-phenyl)-3-hydroxy-
tetrahydro-pyran-4-yl]-carbamic va tert-butyl este ciia axit 4-(2-flo-4-triflometyl-
phenyl)-4-hydroxy-tetrahydro-pyran-3-yl]-carbamic (thu dugc nhu dugc md ta trong
Budc 2, 3,7 g, 7,30 mmol) dugc hoa tan trong 20 ml diclometan, bd sung timg phin Dess-
Martin periodinan (2,18 g, 9,5 mmol) va khudy hdn hop phan tng niy & nhiét do trong
phong trong 2 gio. Hon hop phan tmg nay dugc pha lodng véi diclometan, rira bing dung

dich nuéc bicacbonat bio hod, rira bing dung dich nuwdce natri bisulfit bio hoa, 16p hitu

-79-



30965

co dugc tach, 1am kho trén natri sulfat va c6 trong chan khong. Chét tho thu duoc duge
tinh ché bing sic ky nhanh (chit ria giai: diclometan/AcOEt; gradien tir 0% dén 70%
AcOFEt) @8 tao ra 2,4 g hop chit mong mudn.

LC-MS (Phuong phap 1): R¢ = 4,23-4,83 phut

MS (ESI pos): m/z =278 (manh) (M+H)*

Budc 4:

Tert-butyl este cua axit [4-(2-Flo-4-triflometyl-phenyl)-3-oxo-tetrahydro-pyran-
4-yl]-carbamic (thu dugc nhu duge mo ta trong Bude 3; 340 mg, 0,9 mmol) dugc tao
huyén phu trong 10 ml THF kho. Khudy hdn hop phén tmg nay & -20°C va 0,29 ml dung
dich metylmagie bromua 3,4M trong metyl-tetrahydrofuran dugc bd sung nhé giot.
Khu4y hdn hop phan ng nay & -20°C trong 1 gid, tiép theo, t6i bing dung dich nuéc
amoni clorua bdo hoa. Lép hitu co dugc tach, lam khd trén natri sulfat va c6 trong chin
khong. Chét thé thu dugc duge tinh ché bing sic ky nhanh (chit rira giai:
diclometan/AcOEt; gradien tir 0% dén 30% AcOEt) dé tao ra 200 mg hop chit néu & @&
muc nay, tert-butyl este cua axit4-(2-flo-4-triflometyl-phenyl)-3-hydroxy-3-metyl-
tetrahydro-pyran-4-yl]-carbamic, dudi dang hdn hop triét quang (ty 1€ chit ddng phan
khong dbi quang TRANS/CIS 82/12, x4c dinh dugc bing NMR).

GC-MS (Phuong phap 9): Ri= 11,01 phut
MS : m/z = 292 (manh) (M)*

1H NMR (500 MHz, DMSO-d6) 7,58 — 7,53 (m, 1H), 7,52 — 7,48 (m, 1H), 7,45 (d, T =
12,8 Hz, 1H), 6,92 (s, 1H), 4,78 (s, 1H), 3,88 (d, T = 12,2 Hz, 1H), 3,70 (t, ] = 6,7 Hz,
1H), 3,60 (q, J = 12,8, 12,2 Hz, 1H), 3,28 — 3,26 (d, J = 12,2 Hz, 1H), 2,88 (t, ] = 11,4
Hz, 1H), 1,33 (s, 9H), 0,9 (s, 3H).

NOE: 6,92 (NH): 0,90; 3,88. 4,78 (OH): 2,88; 3,27
Bude 5:

Tert-butyl este cua axit 4-(2-Flo-4-triflometyl-phenyl)-3-hydroxy-3-metyl-
tetrahydro-pyran-4-yl]-carbamic (thu dugc nhu dugc mé ta trong Budc 4, 1a chit ddng
phan khong d6i quang dwogc uu tién; 200 mg, 0,51 mmol) duge hoa tan trong 5 ml

-80-



30965

diclometan. Axit trifloaxetic (0,39 mL, 5,1 mmol) dwoc bd sung, khudy hdn hop phan
mg nay & nhiét do trong phong trong 1 gitr va tiép theo, cb trong chan khong. Chét tho
thu dwoc duoc 1am sach hai 14n bing etyl ete d& tao ra 198 mg hop chit néu & dé muc
ndy, mubdi 4-amino-4-(2-flo-4-triflometyl-phenyl)-3-metyl-tetrahydro-pyran-3-ol
trifloaxetat duéi dang hdn hop triét quang (ty 1& chit ddng phan khong dbi quang
TRANS/CIS 85/15, xac dinh duoc bing NMR).

LC-MS (Phuong phép 1): Ry = 3,35 phit
MS (ESI pos): m/z = 294 (M+H)*

1H NMR (500 MHz, DMSO-d6) & 8,61 (s, 3H), 7,96 (t, ] = 8,2 Hz, 1H), 7,81 (dd, J =
13,3, 2,0 Hz, 1H), 7,70 — 7,66 (m, 1H), 5,40 (s, 1H), 3,98 (ddd, J = 13,3, 10,7, 2,8 Hz,
1H), 3,92 — 3,85 (m, 1H), 3,62 (d, J = 12,6 Hz, 1H), 3,40-3,38 (d, J = 12,6 Hz, 1H), 2,99
(ddd, T = 14,4,10,7, 5,2 Hz, 1H), 1,79 (dt, J= 14,4, 3,0 Hz, 1H), 1,11 (d, J = 1,8 Hz, 3H).

Hop chét trung gian 39:

o_ .0
B~ F F
N
o 7> F

F
F F
| AN
N~ =
F Ctan 1 ~Lo A
Br Budce 1 o Budce 2
F
F F
| X
N A
H,N
HO
o
39
Budc 1:
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Bude 1 duoc tién hanh theo cach tuong tu véi Bude 1 trong quy trinh diéu ché
hop chét trung gian 35, bit diu tir 2-bromo-3-flo-5-(triflometyl)pyridin (5 g, 20,49 mmol)
dé thu duoc 2-(3,6-dihydro-2H-pyran-4-yl)-3-flometyl-pyridin (5,7 g).

LC-MS (Phuong phéap 2): R¢= 1,17 phut
MS (ESI pos): m/z =248 (M+H)"

Budc 2:

Budc 2 duoc tién hanh theo cach tuong tu véi Budce 2 trong quy trinh diéu ché
hop chit trung gian 35, bit ddu tir 2-(3,6-Dihydro-2H-pyran-4-yl)-3-flometyl-pyridin
(5,7 g, 23,06 mmol) d& thu duoc 2-(3,7-dioxa-bixyclo[4,1,0]hept-6-yl)-3-flo-5-
triflometyl-pyridin (3,25 g).

LC-MS (Phuong phéap 2): R¢= 0,95 phut
MS (ESI pos): m/z =264 (M+H)"

Budec 3:

Budce 3 duge tién hanh theo cach twong tw véi Budc 1 trong quy trinh didu ché
hop chét trung gian 38, bit diu tir 2-(3,7-Dioxa-bixyclo[4,1,0]hept-6-yl)-3-flo-5-
triflometyl-pyridin (250 mg, 0,95 mmol) dé thu dwoc sau khi tinh ché bing sic ky nhanh
(cht rira giai: xyclohexan/EtOAc; gradien tir 0% dén 30% EtOAc), 4-azido-4-(3-flo-5-
triflometyl-pyridin-2-yl)-tetrahydro-pyran-3-ol (160 mg) dudi dang chit ddng phan vi tri
chinh

LC-MS (Phuong phap 2): R; = 1,05 phit

MS (ESI pos): m/z =307 (M+H)*

1H NMR (500 MHz, DMSO-d6) 3 8,90 (dq, J = 2,0, 0,9 Hz, 1H), 8,39 (ddd, J = 11,5,
1,9, 0,7 Hz, 1H), 5,42 (s, 1H), 4,01 (s, 1H), 3,93 — 3,86 (m, 1H), 3. 78 — 3,64 (m,3H),
2,73 (ddd, J = 14,6, 12,6, 4,9 Hz, 1H), 2,02 (dq, J = 14,7, 2,0 Hz, 1H).

Chit dbng phan vi tri phu,3-Azido-4-(3-flo-5-triflometyl-pyridin-2-yl)-
tetrahydro-pyran-4-ol, cling tich dugc (40mg).
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LC-MS (Phuong phép 2): R: = 1,04 phut
MS (ESI pos): m/z =307 (M+H)*

Budec 4:

B& sung amoni format (165 mg, 2,61 mmol) va k&m (51,2 mg, 0,78 mmol) vao
dung dich chtra 4-azido-4-(3-flo-5-triflometyl-pyridin-2-yl)-tetrahydro-pyran-3-ol (160
mg, 0,52 mmol) trong 5 ml metanol trong khi khudy trong méi trudng nito. Khudy hén
hop phan ing nay ¢ nhi€t d6 trong phong qua dém va co. B6 sung dung dich nuéc amoni
clorua bio hoa va hdn hop phan tmg nay dugc chiét bing diclometan. Pha hitu co dugce
tach, rira bang nude mudi, 1am kho trén natri sulfat va c6 trong chan khong dé tao ra 115
mg 4-Amino-4-(3-ﬂo-5-triﬂometyl-pyridin—2-yl)-tetrahydro-pyran—3-ol, duéi dang hon
hop tri€t quang TRANS.
LC-MS (Phuong phép 5): R¢= 0,71 phut
MS (ESI pos): m/z =281 (M+H)"

1H NMR (500 MHz, DMSO-d6) & 8,75 (dq, J = 2,0, 1,0 Hz, 1H), 8,18 — 8,12 (m, 1H),
4,80 (d,J=5,6 Hz, 1H), 4,01 (dd, J=11,7, 1,5 Hz, 1H), 3,89 — 3,83 (m, 1H), 3,78 (dt, J
=5,5,1,9 Hz, 1H), 3,74 — 3,66 (m, 1H), 3,55 (dd, J= 11,7, 1,7 Hz, 1H), 2,71 — 2,61 (m,
1H), 2,09 (s, 2H), 1,65 — 1,58 (m, 1H).

NOE: 2,09 (NH2): 3,55; 3,70; 3,784,80 (OH): 1,61; 3,78

Céc hop chét trung gian sau dugc didu ché theo cach twong tw véi hop chit trung
gian 39, bt diu tir 2-Bromo-5-triflometyl-pyridin
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. . R: Phuong

Bit dau Hop chat trung gian rugu amino | MS m/z
(phut) | phép
OH

2-Bromo-5- NH, — E Phuong

) 140 o ‘ 263 0,68
triflometylpyri \N // F phép 2

F

din

1H NMR (500 MHz, DMSO-d6) 5 8,89 (dq, J = 2,6, 0,9 Hz, 1H), 8,13 (ddd, J= 8.4, 2,5,
0,8 Hz, 1H), 7,69 (dt, J = 8,4, 0,8 Hz, 1H), 4,69 (d, J = 5,6 Hz, 1H), 4,05 (dd, T = 11,4,
1,7 Hz, 1H), 3,84 (td, J = 11,3, 2,4 Hz, 1H), 3,72 (ddd, J = 10,9, 4,7, 2,7 Hz, 1H), 3,60
(ddd, J=5,7,2,8, 1,4 Hz, 1H), 3,54 (dd, T = 11,5, 2,8 Hz, 1H), 2,56 — 2,51 (m, 1H), 2,02
(s, 2H), 1,62 — 1,52 (m, 1H).

NOE: 2,09 (NH2): 3,55; 3,70; 3,784,80 (OH): 1,61; 3,78

Hop chit trung gian 41:
F F F
F F F E F F F
0
o F Nant E F O/K F
Budc1 N N=p? NHO Buéc2 HO
(0] 0o 0]
F F
F——F F——F
0.0 >[\
z uocC
FPLF N F Buéce 5 O)\N F
Ho . HO
o} 0
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Bude 1:

Buéc 1 duge tién hanh theo cach twong tw v&i Bude 1 trong quy trinh didu ché
hop chét trung gian 38, bit dau tir 1-(2-flo-4-triflometyl-phenyl)-3,6-dioxa-
bixyclo[3,1,0]hexan (750, 3,02 mmol, dwoc diéu ché nhu dugc mé ta trong Budc 3 trong
quy trinh diéu ché hop chit trung gian 37) dé thu dwoc 4-azido-4-(2-flo-4-triflometyl-
phenyl)-tetrahydro-furan-3-ol duéi dang chét ddng phén vi tri chinh va 4-Azido-3-(2-flo-
4-triflometyl-phenyl)-tetrahydro-furan-3-ol duéi dang chét ddng phén vi tri phu. (900mg,
chit ddng phan vi tri ty 16 82/18 x4c dinh dugc bing NMR)

GC-MS (Phuong phap 9): Rt = 9,22 phut
MS : m/z = 190 (manh) (M)*

1H NMR (500 MHz, DMSO-d6) 7,82 — 7,77 (m, 1H), 7,66 — 7,60 (m, 2H), 5,72 (d, J =
5,4 Hz, 1H), 4,59 — 4,55 (m, 1H), 4,39 (dd, J=9,7, 1,8 Hz, 1H), 4,23 (d, ] =9,7 Hz, 1H),
4,18 (dd, J = 9,6, 4,1 Hz, 1H), 3,79 — 3,75 (d, 1H).

Bude 2:

Buée 2 duoc tién hanh theo céch twong tw v6i Bude 1 trong quy trinh diéu ché
hop chit trung gian 38, bit du tir hdn hop ddng phén vi tri, d thu duoc tert-butyl este
cua axit [3-(2-flo-4-triflometyl-phenyl)-4-hydroxy-tetrahydro-furan-3-yl]-carbamic nhu
duge uu tién chit ddng phan vi tri va tert-butyl este clia axit 4-(2-flo-4-triflometyl-
phenyl)-4-hydroxy-tetrahydro-furan-3-yl]-carbamic (670 mg) (chit ddng phan vi tri ty 18
80/20 x4c dinh dugc bing NMR).

GC-MS (Phuong phap 9): Rt = 10,67 phut
MS : m/z =265 (manh) M)+

Bude 3:

Budc 3 duoc tién hanh theo cach twong tw véi Bude 3 trong quy trinh diéu ché
hop chit trung gian 38,bét dau tir hon hop ddng phan vi tri gdm tert-butyl este ciia axit
[3-(2-flo-4-triflometyl-phenyl)-4-hydroxy-tetrahydro-furan-3-yl]-carbamic va tert-butyl
este cua axit 4-(2-flo-4-triflometyl-phenyl)-4-hydroxy-tetrahydro-furan-3-yl]-carbamic
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(670 mg, 1,47 mmol), d thu dugc tert-butyl este clia axit [3-(2-flo-4-triflometyl-phenyl)-
4-oxo-tetrahydro-furan-3-yl]-carbamic (455 mg).

GC-MS (Phuong phap 9): Rt = 10,15 phut

MS: m/z = 249 (manh) M)+

Budc 4:

Budc 4 dugc tién hanh theo cach tuong tu véi Budce 4 trong quy trinh diéu ché
hop chét trung gian 38,bit dau tir tert-butyl este ctia axit [3-(2-flo-4-triflometyl-phenyl)-
4-oxo-tetrahydro-furan-3-yl]-carbamic (455 mg, 1,23) dé thu duoc tert-butyl este clia axit
[3-(2-flo-4-triflometyl-phenyl)-4-hydroxy-4-metyl-tetrahydro-furan-3-yl]-carbamicdudi
dang hdn hop triét quang (ty 16 chit ddng phan khong dbi quang TRANS/CIS 91/9, x4c
dinh dugc bang NMR). (365 mg).

LC-MS (Phuong phap 10): R: = 3,46-3,62 phut
MS (ESI pos): m/z =280 (manh) (M+H)*

1H NMR (500 MHz, DMSO-d6) 8 7,64 (t, = 7,9 Hz, 1H), 7,51 (d, = 9,5 Hz, 2H), 7,04
(s, 1H), 4,98 (s, 1H), 4,72 — 4,65 (m, 1H), 4,13 (d, J = 8,4 Hz, 1H), 3,94 (d, J = 8,8 Hz,
1H), 3,60 (d, J = 8,8 Hz, 1H), 1,31 (s, 12H).

NOE: 7,04 (NH): 3,94; 4,13; 1,314,98 (OH): 1,31; 4,681,31 (Me): 7,04; 4,13; 4,98

Budce 5:

Budc 5 duge tién hanh theo cich twong tw véi Budc 5 trong quy trinh didu ché
hop chét trung gian 38,bét du tir tert-butyl este ctia axit [3-(2-flo-4-triflometyl-phenyl)-
4-hydroxy-4-metyl-tetrahydro-furan-3-yl]-carbamic (365 mg, 1,0 mmol) dé thu dugc 4-
amino-4-(2-flo-4-triflometyl-phenyl)-3-metyl-tetrahydro-furan-3-ol trifloaxetat, dudi
dang hén hop triét quang (ty 16 chit ddng phan khong ddi quang TRANS/CIS 90/10, xac
dinh dugc bang NMR). (378 mg)

LC-MS (Phuong phéap 1): R¢=2,91-3,19 phut
MS (ESI pos): m/z =280 (M+H)*
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1H NMR (500 MHz, DMSO-d6) § 8,67 (s, 3H), 7,88 — 7,79 (m, 2H), 7,70 (dd, J = 8,5,
1,9 Hz, 1H), 5,62 (s, 1H), 4,62 (dd, J= 10,0, 1,1 Hz, 1H), 4,19 (dd, J= 10,0, 1,5 Hz, 1H),
3,98 (d,J = 9,6 Hz, 1H), 3,80 (d, ] = 9,6 Hz, 1H), 1,48 (d, J = 1,3 Hz, 3H).

Hop chét trung gian 42:

Hop chét trung gian 42 dugc diéu ché theo cach twong tw véi hop chit trung gian
35, bat dau tir 4-iodobenzotriflorua (3 g, 10,7 mmol) dé thu duoc, sau khi tinh ché béng
sic ky & bude thir ba (chét rira giai: xyclohexan/EtOAc; gradien tir 0% dén 100% EtOAc),
105 mg hop chét néu & dé muc nay, du6i dang hdn hop triét quang (ty 16 chit ddng phén
khong d6i quang TRANS/CIS 93/7, x4c dinh dugc bing NMR).
LC-MS (Phuong phap 5): R¢= 0,77 phut
MS (ESI pos): m/z =262 (M+H)*

1H NMR (500 MHz, DMSO-d6) § 7,71 — 7,67 (m, 2H), 7,65 — 7,61 (m, 2H), 4,58 (d, ] =
5,9 Hz, 1H), 4,05 (dd, T = 11,5, 1,5 Hz, 1H), 3,92 — 3,86 (m, 1H), 3,67 (ddd, J = 11,1,
4,9,2,3 Hz, 1H), 3,57 — 3,52 (m, 1H), 3,48 (dq, J=5,7, 1,5 Hz, 1H), 2,49 — 2,41 (m, 1H),
1,97 (s, 2H), 1,49 — 1,42 (m, 1H).

NOE 1,97 (NH2): 3,48; 4,05; 1,474,58 (OH): 2,46; 3,553,48 (CH): 1,97, 3,89

Hop chét trung gian 43:
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Budc 1:

Budc 1 duge tién hanh theo cach tuong tu véi Bude 2 trong quy trinh didu ché
hop chét trung gian 38, bit diu tir 4-Azido-4-(3-flo-5-triflometyl-pyridin-2-yl)-
tetrahydro-pyran-3-o0l(1,7g, 4,77mmol) & thu dugc sau khi loc trén silic oxit, 1,3g hop
chit néu & d& muc nay dudi dang hdn hop triét quang TRANS.

LC-MS (Phuong phap 1): R¢= 3,93 phut
MS (APCI): m/z = 381 (M+H)*

Budc 2:

B6 sung nho giot DMSO (0,37mL, 0,51mmol) vao dung dich chira oxalylclorua
(0,25mL, 2,6mmol) trong DCM kho (20mL) & -55°C. Sau 20 phit, bd sung nho giot dung
dich chura tert-butyl este cuia axit (3-flo-5-triflometyl-pyridin-2-yl)-3-hydroxy-
tetrahydro-pyran-4-yl]-carbamic (1,0g, 2,37mmol) dugc hoa tan trong 3ml DCM
kho.Hdn hop nay dugc khudy trong 1h & -70 °C, tiép theo, TEA duoc bd sung nhé giot,
khudy trong 1,30 gir & -40 °C va tiép theo, d cho dat dén nhiét d6 trong phong. Khudy
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hdn hop niy & nhiét d trong phong trong 48 giv.Dung mdi dugc 1am bay hoi, cin duoc
pha losing v&i 50 ml etyl axetat va rira bang 3 x 10 ml nw6e. Tach pha hitu co, 1am khd
trén natri sulfat dé thu dugc 0,92g hop chit mong mudn duoc sit dung & budce tiép theo
ma khong cén tinh ché thém.

LC-MS (Phuong phap 1): Ry = 3,79 phut

MS (APCI): m/z =475 (M+H)"

Buéc 3:

Budc 3 duoc tién hanh theo cach tuong tu véi Bude 4 trong quy trinh didu ché
hop chét trung gian 38,bét dau tir tert-butyl este cua axit 4-(3-flo-5-triflometyl-pyridin-
2-yl)-3-oxo-tetrahydro-pyran-4-yl]-carbamic (0,92g, 2,41 mmol) dé thu dugc sau khi tinh
ché bing sic ky (chit rira gii: xyclohexan/EtOAc; gradien tir 100% dén 40% EtOAc),
0,190g chét ddng phan lap thé CIS va 0,35g chit ddng phan 1ap thé TRANS, ca hai dudi
dang hdn hop triét quang.

LC-MS (Phuong phép 9): R¢ = 10,49 phuit (chat ddng phén 1ap thé CIS)
MS (ESI): m/z = 394 (M+H)*

1H NMR (500 MHz, DMSO-d6) § ppm 0,88 (s, 3 H) 1,22 - 1,38 (m, 9 H) 2,26 - 2,42 (m,
1 H) 2,80 (td, J=13,54, 4,65 Hz, 1 H) 3,25 - 3,29 (m, 1 H) 3,54 - 3,63 (m, 2 H) 3,78 (br
dd, J=11,37, 3,42 Hz, 1 H) 5,31 (s, 1 H) 6,40 (br s, 1 H) 8,18 (br d, J=11,61 Hz, 1 H) 8,81
- 8,86 (m, 1 H)

NOE : 6,40 (NH): 5,315,31 (OH): 6,40

LC-MS (Phwong phép 9): Rt = 10,76 phiit (chit ddng phan 1ap thé TRANS)
MS (ESI): m/z = 394 (M+H)*

1H NMR (500 MHz, DMSO-d6) § ppm 1,03 (d, ]=2,93 Hz, 3 H) 1,10 - 1,44 (m, 9 H)
1,96 - 2,03 (m, 1 H) 3,06 - 3,18 (m, 1 H) 3,24 (d, J=11,98 Hz, 1 H) 3,54 - 3,69 (m, 1 H)
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3,72 - 3,86 (m, 2 H) 4,71 (s, 1 H) 7,01 (br s, 1 H) 8,09 (br d, J=11,74 Hz, 1 H) 8,79 (s, 1
H)

NOE : 7,01 (NH): 1,02; 3,62; 3,77 4,71 (OH): 3,12; 3,24

Budc 4:

Buéc 4 duge tién hanh theo cach tuong tw véi Bude 5 trong quy trinh didu ché
hop chét trung gian 38,bit du tir tert-butyl este cia axit TRANS [(R)-4-(3-flo-5-
triflometyl-pyridin-2-yl)-3-hydroxy-3-metyl-tetrahydro-pyran-4-yl]-carbamic  (0,350g,
0,89mmol) dé thu dwoc 0,25g hop chét trung gian mong mudn 42, 4-Amino-4-(3-flo-5-
triflometyl-pyridin-2-yl)-3-metyl-tetrahydro-pyran-3-ol, du¢i dang mudi trifloroaxetat.

LC-MS (Phuong phép 1): Re = 2,90 phit
MS (APCI): m/z =295 (M+H)*

1H NMR (500 MHz, DMSO-d6) & ppm 1,00 (s, 3 H) 1,87 - 1,93 (m, 1 H) 3,14 (ddd,
=14,49, 9,72, 4,65 Hz, 1 H) 3,39 - 3,43 (m, 1 H) 3,66 - 3,69 (m, 1 H) 3,81 - 3,88 (m, 1
H) 4,04 (dt, J=11,86, 4,34 Hz, 1 H) 5,48 (br s, 1 H) 8,43 - 8,48 (m, 1 H) 8,72 (br s, 3 H)
8,94 (s, 1 H)

NOE : 8,72 (NH3+): 1,00; 1,90; 3,68; 3,84 1,0 (Me):8,72; 1,89; 3,66

Hop chét trung gian 44:

CIH F

Tert-butyl este clia axit [4-(2-Flo-4-triflometyl-phenyl)-3-oxo-tetrahydro-pyran-
4-yl]-carbamic (thu dugc tir Budc 3 trong quy trinh diéu ché hop chét trung gian 38; 90
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mg, 0,23 mmol) dugc hoa tan trong 1 ml 1,4-dioxan. 1,67 ml dung dich HCl 1,4M trong
1,4-dioxan duoc bd sung, khudy hdn hop phan tng niy & nhiét do trong phong trong 1
gidr va tiép theo, cd trong chan khong. Chit thd thu dwoc dwoc 1am sach hai 14n bang etyl
ete dé tao ra 70 mg hop chit néu & & muc nay, duoc sir dung & budc tiép theo ma khong
can tinh ché thém.

LC-MS (Phuong phap 1): R;= 3,70 phut

MS (ESI pos): m/z =278 (M+H)*

Céc hop chét vi du

o .
0
F N=—
N >_<]
H = /
\N/N
F

. F F

Bb sung HATU (82,47 mg, 1,3 mmol) va DIPEA (0,11 mL 0,67 mmol) vao huyén
ph chira hop chét trung gian 5 (40,68 mg, 0,20 mmol) trong 1,0 ml DMF kho, va khudy

Vidul:

hdn hop phan g niy & nhiét do trong phong. Dung dich chira hgp chét trung gian 13
(50 mg, 0,17 mmol) trong 1,0 ml DMF khd dugc bd sung, va khu4y hdn hop phan tung
ndy & nhiét do trong phong qua dém. Hon hop phén tng nay dugc xir Iy béng oxit nhém
bazo vi ¢6 trong chan khong. Chét thé thu dwoc dugc tinh ché bing sic ky nhanh (chat
rira giai: nudc/axetonitril; gradien tir 10% dén 100% axetonitril) dé tao ra 62 mg hop chét
mong mudn.

LC-MS (Phuong phap 1): Ry = 4,78 phut

MS (ESI pos): m/z = 463 (M+H)*

Céc hgp chét vi du sau dugc didu ché theo cach twong tw hop chit vi du 1 va tinh

ché bing cach ap dung k¥ thuit tinh ché thich hop nhit, b4t dAu tir axit trong tmg va hop

chét trung gian amin tuong tmg:
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o]

N— Phuong
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F " s / phap 1
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2 21 19 424 3,27
phap 10
Phuong
5 21 20 450 3,59
phap 10
Phuong
12 (22 |21 446 4,52
phap 1
g F
0
(0]
N N= Phuong
8 22 |22 N\ TN\ 420 3,23
W <y phap 10
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o
N = Phuong
5 22 |23 N\ T \S 432 3,45 )
] \ <y phéap 10
g OF
0
o
N - Phuong
2 22 |24 I VLA W/ 406 3,12 )
i N\ Xy phap 10
¢ F
O
(o]
N = Phuong
12 |23 |25 T\ TN\ 446 4,75 )
i \ <y phap 1
g F
(o)
o) .
N N} Phuong
8 23 |26 N W/ 420 3,13 .
i \ 7 X phép 10
¢ OF
(0]
O
N = Phuong
5 23 |27 =\ H TN\ 432 3,32 .
i \_ SV phap 10
¢ F
(0]
(0]
N - Phuong
2 23 |28 A WY/ 406 3,01 )
. \_/ X phap 10
g F
(o}
o
N = Phuong
12 |24 |29 TN\ TN\ 464 3,70
\_/ SV phap 10
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30 °
Hon hg A = Phuon,
26 | P N/ 449 3,87 s
triét ) =y phap 10
quang ¢ OF
31 ?
Hon hg - Phuon
2% | P HJ%N )~ |43 [360 s
trit SV phap 10
F
quang JOF
32 0
Hon h = Phuon
27 P L N [M+Na] | 4,78 s
triét =\ phap 3
F +453
quang For
33 0
Hén h . [ ““> j Phuon,
28 _ P RTINS 447 4,83 N 3g
triét F SN phap
quang ‘i:
34 o
~ F
Hon h 0 Phuon
29 _ P N N 435 4,92 s
A . _ ,
triét 8§ /”)w phéap 1
F F N
quang
35 o
~ F
Hon h 0 Phuon,
2 | P NJ§_<N\ 409 344 li
F —
quang F
36 0
Hén h o Phuon,
30 ) P N N 391 3,36 s
triét F = )\ phap 10
N N
F F N
quang
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37 o
Hoén h o Phuon:
5 30 n P N Ne 417 4,77 ) s
triét F 9 N)W phap 1
F N
quang
38 o
Hén h 0 Phuon
5 31 n o N N 401 4,71 ) s
triét . 9 ”}W phép 1
quang §
39 o ,
Hon hop ° Phuong
2 31 ) N N [M+Na] | 2,81
trigt = } phap 4
cl \N/N Y% + 397
Phuong
12 |32 450 3,63
phap 10
Phuong
8 32 424 3,32
phép 10
Phuong
12 |33 432 3,47
phap 10
Phuong
8 33 406 3,14
phap 10
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44

Hon h Phuon,
8 34 o 406 3,25 ¢

triét phép 10

quang

45

Hon h Phuon
12 |34 P 432 3,53 s

triét phap 10

quang

Vi du 46:
o)
F
OH
e NH

Hop chit vi du 46 dugc tdng hop theo cach tuong tu véi Hop chét vi du 1, bit ddu
tir hop chét trung gian axit 2 (34,6 mg, 0,2 mmol) va hop chét trung gian ruou amino 35
(65 mg, 0,19 mmol) d tao ra, sau khi tinh ché bing sic ky nhanh (chét rira giai:
nudc/axetonitril; gradien tir 10% dén 100% axetonitril), 27 mg hop chét néu & d& muc
nay, dudi dang hdn hop triét quang TRANS.
LC-MS (Phuong phéap 1): Rt = 3,70 phtt
MS (ESI pos): m/z =439 (M+H)*
1H NMR (500 MHz, DMSO0-d6) & ppm 2,40 (d, J=1,00 Hz, 3 H) 2,59 - 2,73 (m, 2 H)
3,62 - 3,71 (m, 1 H) 3,79 - 3,85 (m, 2 H) 3,82 (br d, J=11,62 Hz, 2 H) 4,02 (br d, 1 H)
4,10 (m, 1 H) 5,33 (br s, 1 H) 7,46 - 7,50 (m, 1 H) 7,55 (d, J=7,99 Hz, 1 H) 7,73 (t, J=8,19
Hz, 1 H) 8,34 (s, 1 H) 8,42 (s, 1 H) 8,81 (d, J=2,08 Hz, 1 H) 9,19 (dd, J=1,96, 1,10 Hz, 1
H)
NOE: 8,42 (NH): 4,10; 4,03; 3,65; 3,825,33 (OH): 4,10, 3,70
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Vidu 47:

eqe s

Rira giai tiép tir cot trong quy trinh didu ché Vi du 46 tao ra 5 mg hop chéit néu &
d& muyc ndy, duéi dang hdn hop triét quang CIS.

LC-MS (Phuong phép 1): Re = 3,97 phiit
MS (ESI pos): m/z = 439 (M+H)*

1H NMR (500 MHz, DMSO-d6) & ppm 2,35 - 2,48 (m, 4 H) 3,12 (br d, J=14,18 Hz, 1
H) 3,47 (br t, J=11,86 Hz, 1 H) 3,58 (t, J=10,76 Hz, 1 H) 3,72 (br dd, J=11,62, 2,57 Hz,
1 H) 3,74 - 3,84 (m, 1 H) 4,10 (dd, J=10,03, 5,14 Hz, 1 H) 5,66 (s, 1 H) 7,47 - 7,59 (m,
2H) 7,61 - 7,67 (m, 1 H) 8,49 (s, 1 H) 8,62 (s, 1 H) 8,76 (d, J=1,96 Hz, 1 H) 9,21 (dd,
J=2,08, 1,10 Hz, 1 H)

NOE: 8,62 (NH):4,10; 5,66; 2,49; 3,78; 3,125,66(OH): 8,62; 4,10; 3,78; 3,12

Cac hop chét vi du sau duoc diéu ché theo cach tuong tu voi Vi du 46 va Vi du 47

bét dAu tir axit trong ing va hop chit trung gian rugu amino:
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=
S
8 , . MS m/z|R: |Phuong
= = Vi du Cau tao
S £ [M+H]" | (phut) | phap
g | &
< &
O
48 :
Hon hop| - " ey
uon
5|35 |iét . °)jf\,N 465 4,12 °
NN phépl
quang \
TRANS \\i
(o)
49 ;
Hon hop| - O ol
uon,
s |35 |wiet 5 )jf\ 465 433 | ¢
N\ phép 1
quang \_~
CIS \i
Hod4 1ap thé tuong d6i chi dinh bing NMR:
vid twong ddi 1H-NMR NOE
1du .
' hoa 14p thé
1H NMR (500
0 MHz, DMSO-d6) &
;
OH TRANS ppm 0,94 - 1,11 (m, 8.40
NH
F ~ >
Hon h triét |4 H) 2,11 (tt,
18 | < o)j@ o HE ) 1 NED-4,005.3
NN\ quang J=8,47, 5,10 Hz, 1
W 3(OH): 4,09
H) 2,56 - 2,76 (m, 2
H) 3,66 (td,
J=11,68, 2,08 Hz, 1
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H) 3,81 (br d,
J=11,25 Hz, 2 H)
4,03 (d, J=11,74
Hz, 1 H) 4,09 (m, 1
H) 5,33 (br s, 1 H)
7,46 - 7,50 (m, 1 H)
7,54 (d, J=8,03 Hz,
1 H) 7,73 (t, J=7,98
Hz, 1 H) 8,33 (s, 1
H) 8,40 (s, 1 H)
8,77 (d, J=2,20 Hz,
1H) 9,13 (d, J=2,20
Hz, 1 H)

49

Hén hop
quang CIS

triét

IH NMR (500
MHz, DMSO-d6) 6
ppm 0,86 - 1,07 (m,
4H) 2,06 - 2,16 (m,
1H)2,42-2,48 (m,
1 H) 3,12 (br d,
J=14,18 Hz, 1 H)
3,26 -3,29 (m, 1 H)
3,47 (br t, J=11,98
Hz, 1 H) 3,58 (&,
J=10,76 Hz, 1 H)
3,65-3,75(m, 1 H)
3,78 (dd, J=11,49,
5,14 Hz, 1 H) 4,09
(dd, J=10,27, 5,14
Hz, 1 H) 5,66 (br s,
1 H) 7,48 - 7,60 (m,
2H) 7,60 - 7,65 (m,

8,58

(NH):5,66;
3,58; 3,47,
3,125,66(OH
): 8,58; 3,77
4,09 (CH):
2,46
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1 H) 8,48 (5, | H)
8,58 (s, 1 H) 8,71
(d, J=2,20 Hz, 1 H)
9,14 (d, J=1,71 Hz,

1 H)
Vi du 50:
o
i N | o
N
N N
L(

Hop chét vi du 50 duogc téng hop theo cach twong tw véi Hop chét vi du 1, bit dau
tir hop chit trung gian axit 2 (100 mg, 0,56 mmol) va hop chét trung gian rrou amino 36
(171,4 mg, 0,62 mmol) dé tao ra, sau khi tinh ché bing sic ky nhanh (chét ria giai:
nudc/axetonitril; gradien tir 0% dén 60% axetonitril), 209 mg hop chit néu & dé muc nay,
dudi dang hdn hop triét quang TRANS.
LC-MS (Phuong phép 1): R¢ = 3,04 phut
MS (ESI pos): m/z =422 (M+H)*
1H NMR (400 MHz, DMSO-d6) 6 ppm 2,41 (s, 3 H) 2,45 - 2,48 (m, 1 H) 2,64 - 2,74 (m,
1H)3,63-3,75(m, 1 H) 3,76 - 3,87 (m, 2 H) 3,94 (br d, J=4,89 Hz, 1 H) 4,08 (d, J=11,74
Hz, 1 H) 5,30 (d, J=5,67 Hz, 1 H) 7,83 (d, J=8,22 Hz, 1 H) 8,10 (dd, J=8,31, 1,66 Hz, 1
H) 8,38 (s, 1 H) 8,44 (s, 1 H) 8,82 (d, J=1,96 Hz, 1 H) 8,85 (d, J=1,76 Hz, 1 H) 9,20 (dd,
J=1,96, 0,98 Hz, 1 H)
NOE: 8,44 (NH):4,08; 3,94; 3,68; 2,485,32(OH): 8,58; 3,78, 2,683,94 (CH): 8,44; 2,48
Céc hop chét vi du sau dugc diéu ché theo cach twong tw véi Vi du 50 bét dau tir

axit twong ing va hop chit trung gian rugu amino:
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o
o)
g ) MS m/z | Re Phuong
= 'g Vidu Cau tao . ) .
£ = [M+H]™ | (phut) | phap
N
= §
| &
51 o
Hon h '
K W s Phuong
12 |36 | triét SN j)ir” 462 3,87
F ST phép 1
quang =
TRANS
52 °
Hén h NZ e
P A o Phuong
5 36 | triét % B 448 3,58
N N phéap 1
quang \\\i
TRANS
Ho4 1ap thé tuong dbi chi dinh bing NMR:
tuong dbi 1H-NMR
Vidu ,
hoa 1ap thé
1H NMR (400 MHz, DMSO-d6) &
ppm 0,86 - 1,07 (m, 4 H) 2,03 - 2,17
0 (m, 1 H) 2,47 (s, 3 H) 2,49-2,5 (m,
TRANS
A< OH ) 1H) 2,68 (td, J=12,57, 4,40 Hz, 1
[ Ngo Hon hop triét
51 N . H) 3,64 - 3,72 (m, 1 H) 3,77 - 3,88
F LTS quang
N—N% (m, 3 H) 4,10 (d, J=12,13 Hz, 1 H)
5,28 (d, J=5,67 Hz, 1 H) 7,83 (d,
J=8,22 Hz, 1 H) 8,08 (d, J=7,73 Hz,
1 H) 8,65 (s, 1 H) 8,71 (d, J=1,96
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Hz, 1 H) 8,83 (s, 1 H) 9,03 (d,
J=1,96 Hz, 1 H)

TRANS
F | x
5o | X X O)I\\,N Hon hop
N\\\/i quang

triét

1H NMR (400 MHz, DMSO-d6) 8
ppm 0,91 - 1,09 (m, 4 H) 2,08 - 2,15
(m, 1 H) 2,46 (s, 1 H) 2,59 - 2,78
(m, 1 H) 3,64 - 3,75 (m, 1 H) 3,76 -
3,86 (m, 2 H) 3,92 (br d, J=4,21 Hz,
1 H) 4,08 (d, J=11,93 Hz, 1 H) 5,29
(d, J=5,77 Hz, 1 H) 7,83 (d, J=8,31
Hz, 1 H) 8,10 (dd, J=8,12, 2,15 Hz,
1H) 8,37 (s, 1 H) 8,43 (s, 1 H) 8,77
(d, J=2,15 Hz, 1 H) 8,84 (d, J=1,96
Hz, 1 H) 9,14 (d, J=2,15 Hz, 1 H)

Vi du 53:

Vi du 53 duoc tdng hop theo cach tuong tu véi Vi du 1, bat dau tir hop chét trung

gian axit 5 (98 mg, 0,48 mmol) va hop chit trung gian reou amino 38 (198 mg, 0,48

mmol) dé tao ra, sau khi tinh ché bing sic ky nhanh (chit rira giai: nudc/axetonitril;

gradien tir 10% dén 80% axetonitril), 7 mg hop chit néu & dé muc niy, dusi dang hén

hop tri€t quang CIS.
LC-MS (Phuong phap 1): Rt = 4,45 phut
MS (ESI pos): m/z =479 (M+H)*

1H NMR (500 MHz, DMSO-d6) & ppm 0,94 - 1,07 (m, 4 H) 1,12 (s, 3 H) 2,12 (tt, J=8,38,
5,20 Hz, 1 H) 2,72 (br t, J=11,98 Hz, 1 H) 2,98 (br d, J=13,69 Hz, 1 H) 3,47 (d, J=11,25
Hz, 1 H) 3,56 (brt, J=11,74 Hz, 1 H) 3,72 - 3,76 (m, 1 H) 3,76 - 3,87 (m, 1 H) 5,38 (s, 1
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H) 7,46 - 7,56 (m, 2 H) 7,70 (t, J=8,07 Hz, 1 H) 8,35 (s, 1 H) 8,72 (d, J=2,20 Hz, 1 H)
8,88 - 8,95 (m, 1 H) 9,12 (d, ]=2,20 Hz, 1 H)
NOE: 8,92 (NH):5,38; 3,80 5,38(OH):8,92; 3,80

Vi du 54:

I3
.....

Rira giai tiép tir cot trong quy trinh didu ché Vi du 53 tao ra 29 mg hop chit néu &
d& muyc niy, dudi dang hdn hop triét quang (ty 18 chit ddng phan khong dbi quang
TRANS/CIS 92/8 xé4c dinh dugc bing NMR).
LC-MS (Phuong phap 1): R = 4,45 phiit
MS (ESI pos): m/z = 479 (M+H)*
1HNMR (500 MHz, DMSO-d6) 3 ppm 0,95 - 1,07 (m, 4 H) 1,10 (d, 3 H) 2,12 (tt, J=8,44,
5,14 Hz, 1 H) 2,51 - 2,56 (m, 1 H) 3,03 (td, J=12,65, 4,28 Hz, 1 H) 3,53 - 3,65 (m, 2 H)
3,74 3,76 (m, 1 H) 3,88 (d, J=12,23 Hz, 1 H) 5,10 (s, 1 H) 7,44 - 7,48 (dd, 1 H) 7,53 (d,
1=8.27 Hz, 1 H) 7,66 (t, 1=8,05 Hz, 1 H) 8,38 (s, 1 H) 8,48 (s, 1 H) 8,79 (d, J=2,20 Hz, 1
H) 9,16 (d, ]=2,20 Hz, 1 H)

NOE: 8,48 (NH):1,09; 3,88; 2,53 5,10(0H): 3,04, 3,57 1,09 (Me): 8,48; 3,57; 2,53; 3,88

Vidu 55:

-105-



30965

Vi du 55 dugc téng hop theo cach tuong tw v6i Vi du 1, bét dau tir hop chét trung
gian axit 2 (304 mg, 1,68 mmol) va hop chét trung gian rugu amino 38 (700 mg, 1,68
mmol) dé tao ra, sau khi tinh ché bing sic ky nhanh (chat rtra gidi: nudc/axetonitril;
gradien tir 10% dén 100% axetonitril), 300 mg hop chit néu & d&& muc nay, dusi dang
hén hop triét quang (ty 16 chit ddng phan khéng d6i quang TRANS/CIS 96/4 xac dinh
dugc bang NMR).
LC-MS (Phuong phap 1): R¢ = 4,02 phut
MS (ESI pos): m/z =453 (M+H)"
1H NMR (500 MHz, DMSO-d6) é ppm 1,10 (d, J=1,00 Hz, 3 H) 2,41 (d, J=0,86 Hz, 3
H) 2,52 - 2,58 (m, 1 H) 3,03 (br d, J=4,16 Hz, 1 H) 3,46 - 3,66 (m, 2 H) 3,72 - 3,82 (m,
1 H) 3,88 (d, J=12,23 Hz, 1 H) 5,10 (s, 1 H) 7,46 (br d, J=12,72 Hz, 1 H) 7,50 - 7,57 (m,
1 H) 7,67 (t, J=8,23 Hz, 1 H) 8,35 - 8,39 (m, 1 H) 8,50 (s, 1 H) 8,83 (d, J=1,96 Hz, 1 H)
9,18-9,24 (m, 1 H)
NOE: 8,50 (NH):1,10; 3,89; 3,64 5,10(OH): 3,03, 3,58 1,10 (Me): 8,50; 3,56; 3,89

Vi du 56:

Vi du 56 duoc tdng hop theo cach twong tw véi Vidu 1, bét dAu tir hop chit trung
gian axit 2 (36 mg, 0,21 mmol) va hop chét trung gian rugu amino 39 (55 mg, 0,2 mmol)
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8 tao ra, sau khi tinh ché bing sic ky nhanh (chét rira giai: nudc/axetonitril; gradien tir
10% dén 65% axetonitril), 52 mg hop chét néu & d& muc nay, dudi dang hdn hop triét
quang TRANS.

LC-MS (Phuong phép 1): R¢ = 3,57 phut

MS (ESI pos): m/z = 440 (M+H)"

IH NMR (400 MHz, DMSO-d6) & ppm 2,40 (s, 3 H) 2,42 - 2,48 (m, 1 H) 2,89 (td,
J=13,35, 4,40 Hz, 1 H) 3,65 (br t, J=11,30 Hz, 1 H) 3,79 - 3,89 (m, 2 H) 4,01 (d, J=12,42
Hz, 1 H) 4,09 (s, 1 H) 5,35 (br s, 1 H) 8,11 (d, J=11,84 Hz, 1 H) 8,35 (s, 1 H) 8,46 (s, 1
H) 8,81 (d, J=1,76 Hz, 2 H) 9,20 (s, 1 H)

ViduS57:

Vi du 57 dwoc tdng hop theo cach twong tu v6i Vi du 1, bat dau tir hop chét trung
gian axit 5 (42 mg, 0,21 mmol) va hop chit trung gian rugu amino 39 (55 mg, 0,2 mmol)
& tao ra, sau khi tinh ché bing sic ky nhanh (chit rira giai: nudc/axetonitril; gradien tir
10% dén 70% axetonitril), 48 mg hop chit néu & d& muc ndy, dudi dang hdn hop triét
quang TRANS.

LC-MS (Phuong phép 1): R¢ = 4,00 phut

MS (ESI pos): m/z = 466 (M+H)*

1H NMR (400 MHz, DMSO-d6) é ppm 0,87 - 1,11 (m, 4 H) 2,07 - 2,15 (m, 1 H) 2,47
(m, 1 H) 2,89 (td, J=13,11, 4,11 Hz, 1 H) 3,64 (br t, J=11,54 Hz, 1 H) 3,78 - 3,89 (m, 2
H) 4,01 (d, J=12,52 Hz, 1 H) 4,09 (br s, 1 H) 5,35 (br s, 1 H) 8,11 (d, J=11,93 Hz, 1 H)
8,34 (s, 1 H) 8,44 (s, 1 H) 8,77 (s, 1 H) 8,81 (s, 1 H) 9,14 (d, J=1,96 Hz, 1 H)

Vi du 58:
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Vi du 58 dugce téng hop theo cach tuong tu v6i Vi du 1, bit ddu tir hop chét trung
gian axit 2 (187 mg, 1,06 mmol) va hop chit trung gian rugu amino 41 (378 mg, 0,96
mmol) dé tao ra, sau khi tinh ché bing sic ky nhanh (chit rira gidi: diclometan/MeOH;
gradien tir 0% dén 60% MeOH), 22 mg hop chit néu ¢ d& muc nay, duéi dang hdn hop
triét quang (ty 1& chit déng phan khéng dbi quang TRANS/CIS 91/9)
LC-MS (Phuong phap 10): R;= 3,16 phut
MS (ESI pos): m/z =439 (M+H)*
1H NMR (500 MHz, DMSO-d6) 4 ppm 1,56 (s, 3 H) 2,40 (d, J=0,73 Hz, 4 H) 3,78 (d,
J=9,05 Hz, 1 H) 3,90 (d, J=9,05 Hz, 1 H) 4,39 (d, J=8,80 Hz, 1 H) 4,90 (d, J=8,80 Hz, 1
H) 5,31 (s, 1 H) 7,48 - 7,56 (m, 2 H) 7,71 (t, J=8,07 Hz, 1 H) 8,37 (s, 1 H) 8,67 (s, 1 H)
8,82 (d, J=1,96 Hz, 1 H) 9,09 - 9,26 (m, 1 H) 9,21 (dd, J=2,08, 1,10 Hz, 1 H)
NOE: 8,67 (NH):1,56; 3,90; 4,38 5,31(OH): 3,78, 4,90 1,56 (Me): 8,67

Vidu59:

OH
NH

F
S AN
N

N\/

Hop chit vi du 59 duoc tdng hop theo cach tuong tu véi Hop chét vi du 1, bét diu

tir hop chét trung gian axit 2 (35,6 mg, 0,20 mmol) va hop chét trung gian rvou amino
42 (50 mg, 0,19 mmol) dé tao ra, sau khi tinh ché bing sic ky nhanh (chit rira giai:
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nudc/axetonitril; gradien tir 10% dén 65% axetonitril), 42 mg hop chit néu & & muc nay,
dudi dang hdn hop triét quang TRANS.

LC-MS (Phuong phap 1): R = 3,77 phut

MS (ESI pos): m/z =421 (M+H)*

1H NMR (500 MHz, DMSO-d6) & ppm 2,40 (d, J=0,98 Hz, 3 H) 2,51 - 2,54 (m, 1 H)
2,62 -2,70 (m, 1 H) 3,67 (td, J=11,68, 1,83 Hz, 1 H) 3,75 - 3,82 (m, 2 H) 3,82 - 3,89 (m,
1 H) 4,06 (d, J=11,49 Hz, 1 H) 5,14 (br d, J=4,16 Hz, 1 H) 7,62 - 7,70 (m, 4 H) 8,35 (s,
1H) 8,37 (s, 1 H) 8,80 (d, J=1,96 Hz, 1 H) 9,19 (dd, J=2,08, 1,10 Hz, 1 H)

Vi du 60:

Hop chit vi du 60 dugc tdng hop theo cach tuwong tu véi Hop chét vi du 1, bit dau
tir hop chét trung gian axit 5 (40,8 mg, 0,2 mmol) va hop chét trung gian rugu amino 42
(50 mg, 0,19mmol) d tao ra, sau khi tinh ché bing sic ky nhanh (chét rira giai:
nudce/axetonitril; gradien tir 10% dén 70% axetonitril), 39 mg hop chit néu & d& muc nay,
dud6i dang hdn hop triét quang TRANS.
LC-MS (Phuong phap 1): R;=4,07 phut
MS (ESI pos): m/z = 424 (M+H)*
1HNMR (500 MHz, DMSO-d6) 6 ppm 0,86 - 1,06 (m, 4 H) 2,07 - 2,14 (m, 1 H) 2,51 -
2,53 (m, 1 H) 2,62 - 2,70 (m, 1 H) 3,66 (td, J=11,74, 1,71 Hz, 1 H) 3,75 - 3,87 (m, 3 H)
4,07 (d, J=11,25Hz, 1 H) 5,14 (d, J=5,62 Hz, 1 H) 7,62 - 7,70 (m, 4 H) 8,35 (s, 1 H) 8,36
(s, 1 H) 8,76 (d, J=2,20 Hz, 1 H) 9,13 (d, J=2,20 Hz, 1 H)

Vidu6l:
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Hop chit vi du 61 dugc tong hop theo cach tuong tu véi Hop chit vi du 1, bit dau
tir hop chét trung gian axit 12 (82 mg, 0,29 mmol) va hgp chét trung gian rugu amino 39
(66,7 mg, 0,31mmol) @ tao ra, sau khi tinh ché bing sic ky nhanh (chit ria giai:
nuéc/axetonitril; gradien tir 10% dén 70% axetonitril), 110 mg hop chit néu ¢ @& muc
nay, dudi dang hdn hop triét quang TRANS.
LC-MS (Phuong phap 1): R¢ = 4,22 phut
MS (ESI pos): m/z = 480 (M+H)*
1H NMR (500 MHz, DMSO-d6) & ppm 0,90 - 1,06 (m, 4 H) 2,09 (tt, J=8,44, 5,14 Hz, 1
H) 2,45 (s, 3 H) 2,47 (m, 1 H) 2,88 (td, J=13,27, 4,28 Hz, 1 H) 3,59 - 3,67 (m, 1 H) 3,77
- 3,88 (m, 2 H) 4,01 - 4,05 (m, 1 H) 4,08 (br d, J=5,14 Hz, 1 H) 5,32 (d, J=5,62 Hz, 1 H)
8,11 (dd, J=11,86, 1,59 Hz, 1 H) 8,69 (s, 1 H) 8,71 (d, J=2,36 Hz, 1 H) 8,81 (s, 1 H) 9,03
(d, J=2,20 Hz, 1 H)
NOE: 8,69 (NH):4,08; 2,47 3,64 5,32(0OH):3,82, 2,88 4,08 (CH): 8,69; 2,47

Vidu 62:
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Hop chét vi du 62 dugc tdng hop theo cach twong tw véi Hop chit vi du 1, bit dau
tir hop chét trung gian axit 12 (103 mg, 0,6 mmol) va hgp chét trung gian ruou amino 43
(250 mg, 0,6mmol) d& tao ra, sau khi tinh ché bing sic ky nhanh (chit rira giai:
nugc/axetonitril; gradien tir 10% dén 70% axetonitril), 115 mg hop chét néu & dé muc
nay, dudi dang hdn hop triét quang TRANS.
LC-MS (Phuong phap 1): Rt = 4,40min
MS (ESI pos): m/z = 494 (M+H)"
1H NMR (500 MHz, DMSO0-d6)  ppm 0,92 - 1,06 (m, 4 H) 1,21 (d, J=3,18 Hz, 3 H)
2,10 (tt, 1=8,47, 5,23 Hz, 1 H) 2,30 - 2,36 (m, 1 H) 2,47 - 2,49 (m, 3 H) 3,22 - 3,29 (m, 1
H) 3,49 - 3,54 (m, 1 H) 3,62 (br t, J=10,88 Hz, 1 H) 3,76 - 3,88 (m, 2 H) 4,96 (s, 1 H)
8,08 (dd, J=11,98, 1,47 Hz, 1 H) 8,72 (d, J=1,96 Hz, 1 H) 8,78 (s, 1 H) 8,84 (s, 1 H) 9,05
(d, J=2,20 Hz, 1 H)
NOE: 8,78 (NH):.1,21; 2,34; 3,62 4,96(0OH):3,51, 3,35 1,21 (Me): 8,78; 2,34

Vi du 63:
0
,: _— ] NHOH
N
o
F . | \/N
N N
W

Hop chét vi du 63 dugc tong hop theo cich tuong tw véi Hop chét vi du 1, bét dau
tir hop chét trung gian axit 5 (45 mg, 0,22 mmol) va hop chét trung gian rugu amino 40
(55mg, 0,21mmol) d tao ra, sau khi tinh ché bang sic ky nhanh (chit ria giai:
nude/axetonitril; gradien tir 10% dén 70% axetonitril), 55 mg hop chét néu & dé muc nay,
dudi dang hdn hop triét quang TRANS.
LC-MS (Phuong phap 1): R¢= 3,82 phut
MS (ESI pos): m/z = 448 (M+H)*
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1H NMR (500 MHz, DMSO-d6) § ppm 0,91 - 1,08 (m, 4 H) 2,06 - 2,17 (m, 1 H) 2,41 -
2,48 (m, 1 H) 2,76 - 2,84 (m, 1 H) 3,65 - 3,76 (m, 2 H) 3,92 (dt, J=11,23, 3,58 Hz, 1 H)
3,95 - 4,00 (m, 1 H) 4,04 (br s, 1 H) 5,24 (d, J=4,03 Hz, 1 H) 7,75 (d, ]=8,44 Hz, 1 H)
8,11 (dd, J=8,50, 2,02 Hz, 1 H) 8,33 (s, 1 H) 8,43 (s, 1 H) 8,76 (d, J=2,08 Hz, 1 H) 8,88
(dd, J=1,53, 0,79 Hz, 1 H) 9,13 (d, J=2,20 Hz, 1 H)

NOE 8,43 (NH):4,04; 2,44; 3,98 5,24(0H):3,66, 2,80 4,04 (CH): 8,43; 2,44

Vi du 64:

Hop chit vi du 64 dugc téng hop theo cach tuong tw v6i Hop chét vi du 1, bat dau
tir hop chét trung gian axit 2 (39mg, 0,22 mmol) va hop chét trung gian regu amino 40
(55mg, 0,21mmol) dé tao ra, sau khi tinh ché bing sic ky nhanh (chit rira gii:
nudc/axetonitril; gradien tir 10% dén 65% axetonitril), 31 mg hop chit néu & & muc nay,
dudi dang hon hop triét quang TRANS.
LC-MS (Phuong phép 10): R¢ = 2,66 phut
MS (ESI pos): m/z = 422(M+H)*

1H NMR (500 MHz, DMSO-d6) & ppm 2,40 (s, 3 H) 2,42 (br s, 1 H) 2,76 - 2,85 (m, 1
H) 3,64 - 3,77 (m, 2 H) 3,90 - 3,95 (m, 1 H) 3,97 (br d, J=12,23 Hz, 1 H) 4,05 (br s, 1 H)
5,24 (d, 1=5,56 Hz, 1 H) 7,75 (d, J=8,44 Hz, 1 H) 8,11 (dd, J=8,47, 2,11 Hz, 1 H) 8,33
(s, 1 H) 8,45 (s, 1 H) 8,80 (d, J=1,90 Hz, 1 H) 8,88 (s, 1 H) 9,19 (s, 1 H)

NOE-:8,45 (NH):4,05; 2,44; 3,98; 3,685,24(0OH):3,72; 3,97; 2,80 4,05 (CH): 8,45; 2,44

Vi du 65:
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Hop chét vi du 65 duoc téng hop theo cach twong tur véi Hop chét vi du 1, bit ddu
tir hop chit trung gian axit 12 (78mg, 0,36 mmol) va hop chét trung gian rwgu amino 40
(90mg, 0,34mmol) d& tao ra, sau khi tinh ché bing sic ky nhanh (chit rira giai:
nuéc/axetonitril; gradien tir 10% dén 70% axetonitril), 110mg hop chét néu & dé muc
nay, duéi dang hdn hop triét quang TRANS.
LC-MS (Phuong phap 1): Rt = 4,07 phut
MS (ESI pos): m/z = 462(M+H)"
1H NMR (500 MHz, DMSO-d6) 6 ppm 0,90 - 1,07 (m, 4 H) 2,09 (tt, J=8,59, 4,98 Hz, 1
H) 2,42 - 2,47 (m, 4 H) 2,79 (ddd, J=13,66, 11,34, 4,34 Hz, 1 H) 3,64 - 3,76 (m, 2 H)
3,91 (dt, J=11,28, 3,59 Hz, 1 H) 3,99 (d, J=12,35 Hz, 1 H) 3,98 - 3,99 (m, 1 H) 4,02 (br
s, 1 H) 5,21 (d, J=4,52 Hz, 1 H) 7,73 (d, J=8,44 Hz, 1 H) 8,12 (dd, J=8,50, 2,14 Hz, 1 H)
8,69 (d, J=10,11 Hz, 2 H) 8,88 (dd, J=1,47, 0,73 Hz, 1 H) 9,02 (d, J=1,83 Hz, 1 H)

Vi du 66:

Vi du 66 duoc tong hop theo cach tuong tw véi Vidu 1, bét dau tir hop chét trung
gian axit 5 (16,8mg, 0,08mmol) va hop chét trung gian rugu amino 44 (20mg, 0,08mmol)
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d& tao ra, sau khi tinh ché bing sic ky nhanh (chit rira giai: nu6c/axetonitril; gradien tir
0% dén 100% axetonitril), 11mg hop chit néu & d& muc nay.

LC-MS (Phuong phap 1): R = 4,78 phtit

MS (ESI pos): m/z =463 (M+H)"

Vidu67:

Vi du 67 dugce téng hop theo cach twong tw véi Vi du 1, bat diu tir hop chét trung
gian axit 2 (19,7mg, 0,11mmol) va hop chét trung gian rugu amino 44 (35mg, 0,11mmol)
& tao ra, sau khi tinh ché bang séc ky nhanh (chit rira giai: nuéc/axetonitril; gradien tir
0% dén 100% axetonitril), 24mg hop chit néu & d& muc nay.

LC-MS (Phuong phép 1): R¢ = 4,40 phut
MS (ESI pos): m/z =437 (M+H)*

Cac vidu 68, 69, 70, 71:

Céc Vi du 68, 69, 70 va 71dwoc tdng hop theo cach tuong trr v6i Vi du 1, bét dau
tir hop chét trung gian axit 5 (150 mg, 0,74 mmol) va hop chét trung gian ruou amino 37
(230 mg, 0,71 mmol) d tao ra, sau khi tinh ché bang sic ky nhanh (chét rira giai:
nudc/axetonitril; gradien tir 0% dén 80% axetonitril), 143 mg hdn hop hop chit néu & dé
muc ndy, thu dugce dudi dang céc chit ddng phan 14p thé don bing cach tich HPLC bat
doi.
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_ MS m/z | Rt (phit) Rt (phut)
Vi du # Chu tao [M+H] | [Phuong phép | [Phuong phép
+ LC-MS] HPLC bét dbi]
68
CIS F
y N OH
chit dong| * NH
] N 428 Phuong | 9,66
phanlapthe | F~ % | N | 451
N phap 1 [C3]
dona \
69
F
CIS OH
. . E NH
chat dong N 4,28 Phuong | 11,30
I F | "N | 451
phéan lap the NN phap 1 [C3]
\
don b ¢
70
F
TRANS OH
] . E NH
chat -dong N 4221 Phuong | 16,32,
B F F | /N 451
phan lap thé N phép 1 [C3]
N
dona
71
F
TRANS OH
. . E NH
chat dong N 4,23  Phuong | 22,71
) F F | /N 451
phan lap thé W N phap 1 [C3]
\
don b ki '
Hoé 1ap thé twong dbi chi dinh bing NMR:
Vi du tuong ddi 1H-NMR NOE
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hoa 1ap thé

68

CIS
chit dong phan
1ap thé don a

IH NMR (500
MHz, DMSO-d6) §
ppm 0,94 - 1,06 (m,
4H)2,07-2,14 (m,
1 H) 3,58 (dd,
J=9,29, 5,14 Hz, 1
H) 4,02 (dd,
J=9,29, 5,87 Hz, 1
H) 4,14 (d, J=9,78
Hz, 1 H) 4,40 (brs,
1 H 480 (@,
J=10,03 Hz, 1 H)
6,34 (brs, 1 H) 7,54
-7,63 (m, 2 H) 7,63
-7,68 (m, 1 H) 8,39
s, 1 H) 872 (d,
J=2,20 Hz, 1 H)
9,09 -9,13 (m, 2 H)

9,11
(NH):6,34;
4,14;
3,586,34(OH
):9,11, 4,14 ;
3,58 4,40
(CH): 4,80

69

CIS
chit dong phan
lap thé don b

1H NMR (500
MHz, DMSO-d6)
ppm 0,94 - 1,06 (m,
4H)2,07-2,14 (m,
1 H) 3,58 (dd,
J=9,29, 5,14 Hz, 1
H) 4,02 (dd,
J=9,29, 5,87 Hz, 1
H) 4,14 (d, J=9,78
Hz, 1 H) 4,40 (brs,
1 H) 480 (,
J7=10,03 Hz, 1 H)

9,11
(NH):6,34;
4,14;
3,586,34(0H
)9,11, 4,14 ;
3,58 4,40
(CH): 4,80
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6,34 (brs, 1 H) 7,54
-7,63 (m, 2 H) 7,63
-7,68 (m, 1 H) 8,39
s, 1 H) 872 (@,
7=2,20 Hz, 1 H)
9,09 -9,13 (m, 2 H)

70

TRANS
chit dbng phan
1ap thé don a

IH NMR (500
MHz, DMSO-d6) &
ppm 0,92 - 1,07 (m,
4H) 3,71 - 3,80 (m,
1 H) 425 (dd,
J=9,78, 4,40 Hz, 1
H) 4,35 (d, J=8,80
Hz, 1 H) 4,69 (d,
J=8,80 Hz, 1 H)
4,76 (brs, 1 H) 5,64
(br s, 1 H) 7,51 -
7,56 (m, 2 H) 7,73
(t, J=7,82 Hz, 1 H)
8,28 (s, 1 H) 8,36
(s, 1 H) 8,74 (d,
J=1,96 Hz, 1 H)
9,09-9,11 (m, 1 H)

8,28
(NH):4,69;
4,76;
4,255,64(OH
):4,35; 3,76
4,76 (CH):
8,28

71

TRANS
chit ddng phan
lap thé don b

IH NMR (500
MHz, DMSO-d6) &
ppm 0,92 - 1,07 (m,
4H) 3,71 - 3,80 (m,
1 H) 425 (dd,
J=9,78, 4,40 Hz, 1
H) 4,35 (d, J=8,80
Hz, 1 H) 4,69 (d,

8,28
(NH):4,69;
4,76;
4,255,64(OH
):4,35;
3,764,76
(CH): 8,28
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J=8,80 Hz, 1 H)
4,76 (brs, 1 H) 5,64
(br s, 1 H) 7,51 -
7,56 (m, 2 H) 7,73
(t, J=7,82 Hz, 1 H)
8,28 (s, 1 H) 8,36
(s, 1 H) 8,74 (4,
J=1,96 Hz, 1 H)
9,09-9,11 (m, 1 H)

Cacvidu 72,73, 74,75:

Céc Vi du 72, 73, 74 va 75 dugc tdng hop theo cach tuong tw véi Vi du 1, bit dau
tir hop chét trung gian axit 2 (92 mg, 0,52 mmol) va hop chét trung gian rugu amino 37
(160 mg, 43% ham lwong, 0,26 mmol) dé tao ra, sau khi tinh ché bing sic ky nhanh hai
14n lién tiép (chét rira giai: nudc/axetonitril; gradien tir 0% dén 80% axetonitril; chét rira
giai: DCM/rugu isopropylic; gradien tir 0% dén 30% ruou isopropylic), 110 mg hdn hop

hop chét néu & d& muc nay, thu dugc dudi dang céc chit ddng phan 1ap thé don bang

cach tach HPLC bt dbi.
Rt (phit Rt (phut
’ MS /2 (phit) (phut)
Vidu# Cau tao [Phuong phap | [Phuong  phép
[M+H]+ .
LC-MS] HPLC bét d6i]
72
CIS e/
Chét d@)ng NHOH
R 3,84 12,08
phanlapthé | ¢ o Y, | 425
F L Phuong phap 1 | [C3]
don a N \\\/8
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73 0

CIS oH

chit ddng| F " 3.85 13.41
A 1A 2| F °© | N 425 .

phén 1ap thé N N Phuong phap 1 | [C3]

donb L%

74 )

TRANS oH

chit doéng| F % 375 22.54
A 1A 2| F © | N 425 .

phén 1ap thé N N Phuong phap 1 | [C3]

dona \_/

75 o

TRANS o

chit dbng| F % 3.78 26.59

Coa n 2 F o | \N ﬁ r
phan 1ap the N N Phuong phap 1 | [C3]
don b L(

Céc vi du sau thu duwoc dué6i dang chit ddng phan 14p thé don bang cach tach

HPLC bt d6i hdn hop triét quang twong tng:
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Hon hop vi Rt (phat) | Rt (phut)
du  triét , MS m/z | [Phuon Phuong pha
Vidu# Cau tao [ s [ g P p
quang ban [M+H]+ | phap LC-|HPLC bat
dau # MS] d6i]
80a
s 3,89
Chat dong 5,98
40 450 Phuong
phan lap [C1]
, phép 10
theé don a
80b 3,89
40 . 6,76
chat dong 450 Phuong
[C1]
phan lap | phép 10
thé don b
o
8la E
46 o
o chat déng NH on 3,67 11,19
Hon hop "
) phan lap | ¢ A 439 Phuong [C4]
triét quang | F N
thé N phéap 1
TRANS L/
TRANS
dona
0
81b .
46 o
N chat dong NH O 3,67 13,99
Hon hop A
) phan lép | ¢ N 439 Phuong [C4]
triét quang , F NG
: thé N phéap 1
TRANS %
TRANS
don b
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82a F
48 L OH
o h chit ddng | - NH 3,41 11,78
on 0
i quazz phan lap | 7 ° |:,N 465 Phwong [C4]
TR'ANS thé \ phap 10
TRANS
dona
(o]
82b 3
48 L OH
. chat dong | * hH 3,41
Hon hop o N
_ phan lap | 7% | v | 465 Phuong 14,22
triét quan ] N
TRA;S ® | the N phép 10 [C4]
TRANS
donb
(o]
]
55 83a i o
Hén hop | cht dong | O)I\\ 453 Phuong 11,71
F N
triét quang | phan 1ap N\ N phép 1 [C3]
TRANS | thé K/e
/CIS 96/4 | TRANS
dona
(0]
i
55 83b F o
TRANS | chit ddng | _ oéjf\ 453 4,07 26,90
N
/CIS 96/4 |phan lap| W Phuong | [C3]
~ , \
Hén hop | thé \\e phép 1
triét quang | TRANS
donb
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55 84a on
Hen hop | chit dong | F O)TN 453 4,07 13,67
triét quang | phan lép N /N/ Phuong [C3]
TRANS [thé CIS % phép 1
/CIS 96/4 | dona
5
.
55 84b i O
Hin  hop | chét ding | OQjI\A\/N 453 4,07 18,13
tri€t quang | phan 1dp N /N Phuong [C3]
TRANS |thé CIS ke phap 1
/CIS 96/4 | donb
5
"
54 85a on
TRANS/C | chét dong FF F N, 479 4,48 5,46
IS 92/8 | phan lap \ /N Phuong [C1]
Hon hop [thé CIS phap 1
tri€t quang | don a
5
.
54 85b o
TRANS/C | chét déng | F o)jl\A\N 479 4,48 6,73
IS 92/8 phan lap . /N Phuong [C1]
Hén hop |thé CIS \\i phép 1
triét quang | don b
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54 86a L or
r Y F
TRANS/C | chit déng | _ 0))\4 479 4,48 6,08
F N
IS 92/8 phan lép N N Phuong [C1]
Hon hop | thé \\\i phép 1
triét quang | TRANS
dona
(0]
r
54 86b or
r Y F
TRANS/C | chat dong . O;I\\ 479 4,48 10,75
S N
IS 92/8 |phan lap 't Phuong [C1]
Hon hop | thé \\\i phép 1
triét quang | TRANS
don b
87a °
50 o
. chat dong NZ o 3,08
Hoén hop A
_ phan lap | ¢ A A 422 Phuong 9,97
trict quang thé F { hap 1 [C6]
e N phap
TRANS | s L%
dona
87b °
50 f
. chat dong N7 s 3,08
Hon hop R
phan lap | A A 422 Phuong 12,98
triét quang | | F N )
thé N phéap 1 [C6]
TRANS TRANS %
donb
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88a
51 L NF OH
N chat dong | r r 3,87
Hon hop N, A
_ phan lap | 7 % | N 1462 Phuong 7,71
triét quan, i N
T' qs ® | thé N phéap 1 [C1]
TRANS
don a
o
88b
51 o NF OH
- chat dong | - r W 3,87
Hon hop N o A
» phan lap | 7 | N | 462 Phuong 9,49
riét quan, , N
TﬁAiJs ® | thé N phép 1 [C1]
TRANS
donb
(0]
89a
52 o NF oH
. chat dong | - r 3,60
Hon hop N N
. phan lap | 7 % | N | 448 Phuong 11,82
triét quan, i N
TR'A;S ° | tha N phép 1 [C6]
TRANS
dona
(0]
89b
52 L. N OH
N chat dong | - r W 3,60
Hon  hop N N 16
. phan lap | 7 % | N 1448 Phuong
triét quang | W N . [C6]
TRANS thé \ phép 1
TRANS
donb
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Hdn hop | TRANS h 22 4,9
on )
P Lo F O)Ié,N 480 Phuong
tri€t quang | chat dong N N [CT]
\ phéap 1
TRANS phan lap
thé don a
61 90b
~ 4,22
Hon hop | TRANS A 5,54
. L s F | N [ 480 Phuong
triét quang | chat dong N N [CT7]
\ phap 1
TRANS phan 1ap
thé don b
62 9la
x 4,4
Hon hop | TRANS A 6,68
. N F | N | 494 Phuong
triét quang | chat dong v N [C1]
\ phap 1
TRANS phan lap
thé don a
62 91b
< 4.4
Hon hop | TRANS A 12,94
o F | N 1494 Phuong
triét quang | chat dong v N [C1]
\ phap 1
TRANS phan lap
thé don b
58 92a - 0
Hon hop | CIS OH 3,16
i . Chat d¢ j I 439 Ph 70
triét quan at don, uon,
 quing | g | SN o2, e e
TRANS phan lép NN phéap 10
\ \
/CIS 91/9 | thé dona 4
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O
F
58 92b ot
Hén hop | CIS 3,16
N Oéjf\,r« 8,24
tri€t quang | Chat dong N N 439 Phuong
R \ , [C1]
TRANS phan 1ap phéap 10
/CIS 91/9 | thé donb
O
F
58 93a oH
Hén hop | TRANS 3,16
o TR O)j[\A\/N 7,20
triét quang | Chat dong NN 439 Phuong
. \ i LCI]
TRANS phén lap phép 10
/CIS 91/9 | thé don a
0
F
58 93b o LoH
Hon hop | TRANS 3,16 :
N B O)jf\/“‘ 16,60
triét quang | Chat dong N N 439 Phuong
A 1A \_/ . LCI]
TRANS phén lap phép 10
/CIS 91/9 | thé donb
Hod4 l4p thé twong dbi chi dinh bing NMR:
tuong doi
Vi du , 1H-NMR NOE
hoé 1ap thé
o 1H NMR (500842 (NH):
I . MHz, DMSO-d6) & | 4,08;  4,03;
NH O chat dong phan
F , ppm 2,40 (s, 3 H) | 3,65;
8la | 0 \, |1ap thé TRANS
F Ly 2,60 -2,71 (m, 2 H) | 3,825,32
N don a
\\\e 3,63-3,69 (m, 1 H) | (OH): 4,10;
3,82 (br d, J=11,98 | 3,70.
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Hz, 2 H) 4,03 (4,
J=11,74 Hz, 1 H)
4,08 -4,11 (m, 1 H)
5,32 (d, J=5,38 Hz,
1 H) 7,46 - 7,56 (m,
2H) 7,73 (t, J=7,51
Hz, 1 H) 8,34 (s, 1
H) 8,42 (s, 1 H)
8,81 (d, J=2,20 Hz,
1H)9,17-9,19 (m,
1

82a

chit ddng phan
lap thé TRANS

dona

1H NMR (500
MHz, DMSO-d6) &
ppm 0,93 - 1,06 (m,
4 H) 2,10 (i,
J=8,38, 5,20 Hz, 1
H) 2,59 -2,71 (m, 2
H) 3,66 (td,
J7=11,68, 2,08 Hz, 1
H) 3,81 (br d,
J=11,25 Hz, 2 H)
4,03 (d, J=11,86
Hz, 1 H) 4,09 (br d,
J=4,65 Hz, 1 H)
5,32 (d, J=5,38 Hz,
1 H) 748 (,
J=12,47 Hz, 1 H)
7,54 (dd, J=8,31,
1,22 Hz, 1 H) 7,73
(t, J=8,19 Hz, 1 H)
8,33 (s, 1 H) 8,40

8,40

(NH):4,095,3
2(OH): 4,09
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s, 1 H) 8,77 (4,
}=220 Hz, 1 H)
9,13 (s, 1 H)

83a

chit dong phan
lap thé TRANS

dona

IH NMR (500
MHz, DMSO-d6) &
ppm 1,10 (d,
J=2,57 Hz, 3 H)
2,41 (d, J=0,73 Hz,
3H)2,52-2,57 (m,
1 H) 3,03 (br d,
J=440 Hz, 1 H)
3,56-3,58 (m, 1 H)
3,60 - 3,65 (m, 1 H)
3,75 (br  dd,
J=11,49,2,57 Hz, 1
H) 3,88 (d, J=12,23
Hz, 1 H) 5,10 (s, 1
H) 7,46 (dd,
J=12,78, 1,41 Hz, 1
H) 7,53 (dd,
J=8,31, 1,34 Hz, 1
H) 7,67 (t, J=8,25
Hz, 1 H) 8,39 (s, 1
H) 8,50 (s, 1 H)
8,83 (d, J=2,08 Hz,
1 H) 9,23 (dd,
J=1,96, 1,10 Hz, 1
H)

8,50
(NH):1,10;
3,88, 2,53
5,10(OH):
3,57, 3,03
1,10 (Me):
8,50; 3,88;
2,53
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84a

chit ddng phan
1ap thé CIS don a

IH NMR (500
MHz, DMSO-d6) &
ppm 1,12 (s, 2 H)
2,36 -2,47 (m, 3 H)
2,67 -2,84 (m, 1 H)
2,98 (br d, J=14,18
Hz, 1 H) 3,47 (4,
J=11,00 Hz, 1 H)
3,56 (br t, J=11,98
Hz, 1 H) 3,75 (br
dd, J=11,37, 3,55
Hz, 1 H) 3,81 (d,
J=11,25 Hz, 1 H)
5,39 (s, 1 H) 7,46 -
7,55 (m, 2 H) 7,70
(t, J=8,07 Hz, 1 H)
8,35 (s, 1 H) 8,77
(d, J=1,96 Hz, 1 H)
8,96 (s, 1 H) 9,18
(dd, J=2,08, 1,10
Hz, 1 H)

8,96
(NH):5,39;
2,73
5,39(OH):
8,96; 2,73

84b

chit dong phan
1ap thé CIS don b

IH NMR (500
MHz, DMSO-d6) &
ppm 1,12 (s, 2 H)
2,36 - 2,47 (m, 3 H)
2,67 -2,84 (m, 1 H)
2,98 (br d, J=14,18
Hz, 1 H) 3,47 (d,
J=11,00 Hz, 1 H)
3,56 (br t, J=11,98
Hz, 1 H) 3,75 (br

8,96
(NH):5,39;
2,73
5,39(0H):
8,96; 2,73
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dd, J=11,37, 3,55
Hz, 1 H) 3,81 (d,
J=11,25 Hz, 1 H)
5,39 (s, 1 H) 7,46 -
7,55 (m, 2 H) 7,70
(t, J=8,07 Hz, 1 H)
8,35 (s, 1 H) 8,77
(d, J=1,96 Hz, 1 H)
8,96 (s, 1 H) 9,18
(dd, J=2,08, 1,10
Hz, 1 H)

83b

chit dong phan
lap thé TRANS
donb

IH NMR (500
MHz, DMSO-d6) &
ppm 1,10 (d,
J=2,57 Hz, 3 H)
2,41 (d, J=0,73 Hz,
3H)2,52-2,57 (m,
1 H) 3,03 (br d,
J=4,40 Hz, 1 H)
3,56—3,58 (m, 1 H)
3,60 - 3,65 (m, 1 H)
3,75 (br  dd,
J=11,49,2,57 Hz, 1
H) 3,88 (d, J=12,23
Hz, 1 H) 5,10 (s, 1
H) 746 (dd,
J=12,78,1,41 Hz, 1
H) 7,53 (dd,
J=8,31, 1,34 Hz, 1
H) 7,67 (t, J=8,25
Hz, 1 H) 8,39 (s, 1

8,50
(NH):1,10;
3,88, 2,53
5,10(OH):
3,57, 3,03
1,10  (Me):
8,50; 3,88;
2,53
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H) 8,50 (s, 1 H)
8,83 (d, J=2,08 Hz,
1 H) 923 (dd,
J=1,96, 1,10 Hz, 1
H)

85a

chit ddng phan
1ap thé CIS don a

IH NMR (500
MHz, DMSO-d6) 3
ppm 0,94 - 1,07 (m,
4 H) 1,12 (s, 3 H)
2,12 (tt, J=8,38,
5,20 Hz, 1 H) 2,72
(brt, J=11,98 Hz, 1
H) 298 (br d,
J=13,69 Hz, 1 H)
3,47 (d, J=11,25
Hz, 1 H) 3,56 (br t,
J=11,74 Hz, 1 H)
3,75 (br  dd,
J=11,37,3,30 Hz, 1
H) 3,81 (d, J=11,25
Hz, 1 H) 5,38 (s, 1
H) 7,46 - 7,56 (m, 2
H) 7,70 (t, J=8,07
Hz, 1 H) 8,35 (s, 1
H) 8,72 (d, J=2,20
Hz, 1 H) 8,92 (s, 1
H) 9,12 (d, J=2,20
Hz, 1 H)

8,92
(NH):5,38;
3,81, 3,56
5,38(OH):
8,92;1,12
Me): 347,
2,72
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IH NMR (500
MHz, DMSO-d6) 6
ppm 0,95 - 1,07 (m,
5H) 1,10 (d, J=2,57
Hz, 2 H) 2,12 (tt,
J=8,44, 5,14 Hz, 1
H) 2,51 -2,56 (m, 1
H) 3,03 (td,

J=12,65,4,28 Hz, 1 | 8,48
] ° H) 3,54 - 3,59 (m, 1 | (NH):1,10;
OH . H) 3,62 (t, J=11,25|3,88; 2,53
F e chat dong phan
o N . Hz, 1 H) 3,75 (br | 5,10(OH):
86a | 7 % | "~ |lap thé TRANS
W N dd, J=11,25, 2,45{3,57, 3,03
\ dona
Hz, 1 H) 3,88 (d, | 1,10 (Me):
J=12,23 Hz, 1 H)|8,48; 3,88;
5,10 (s, 1 H) 7,46 | 2,53
(brd, J=12,96 Hz, 1
H) 7,47 - 7,56 (m, 1
H) 7,59 -7,71 (m, 1
H) 8,35- 8,40 (m, 1
H) 8,48 (s, 1 H)
8,79 (d, J=2,20 Hz,
1H)9,16 (d, J=2,20
Hz, 1 H)
o IH NMR (500 | 8,92
F MHz, DMSO0-d6) & | (NH):5,38;
OH
F hH . ppm 0,94 - 1,07 (m, | 3,81; 3,56
o \ |chat dong phan
85b | F % | N \ 4 H) 1,12 (s, 3 H) | 5,38(OH):
W~ N |lap the CIS don b
\ 2,12 (tt, J=8,38,|8,92;1,12
5,20 Hz, 1 H) 2,72 | (Me): 3,47;
(brt,J=11,98 Hz, 1 | 2,72
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H) 298 (br d,
J=13,69 Hz, 1 H)
347 (d, J=11,25
Hz, 1 H) 3,56 (br t,
J=11,74 Hz, 1 H)
3,75 (br  dd,
J=11,37,3,30Hz, 1
H) 3,81 (d, J=11,25
Hz, 1 H) 5,38 (s, 1
H) 7,46 - 7,56 (m, 2
H) 7,70 (t, J=8,07
Hz, 1 H) 8,35 (s, 1
H) 8,72 (d, J=2,20
Hz, 1 H) 8,92 (s, 1
H) 9,12 (d, J=2,20
Hz, 1 H)

86b

chit ddng phan
lap thé TRANS
donb

IH NMR (500
MHz, DMSO-d6) 3
ppm 0,95 - 1,07 (m,
5H)1,10(d, J=2,57
Hz, 2 H) 2,12 (tt,
J=8,44, 5,14 Hz, 1
H) 2,51 -2,56 (m, 1
H) 3,03 (td,
J=12,65, 4,28 Hz, 1
H) 3,54 -3,59 (m, 1
H) 3,62 (t, J=11,25
Hz, 1 H) 3,75 (br
dd, J=11,25, 245
Hz, 1 H) 3,88 (d,
J=12,23 Hz, 1 H)

8,48

(NH):1,10;
3,88, 2,53
5,10(OH):
3,57, 3,03
1,10 (Me):
8,48; 3,88;
2,53
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5,10 (s, 1 H) 7,46
(brd, J=12,96 Hz, 1
H) 7,47 - 7,56 (m, 1
H) 7,59 - 7,71 (m, 1
H) 8,35 - 8,40 (m, 1
H) 8,48 (s, 1 H)
8,79 (d, J=2,20 Hz,
1H) 9,16 (d, J=2,20
Hz, 1 H)

87a

chit ddng phan
lap thé TRANS

don a

1H NMR (400
MHz, DMSO-d6) 6
ppm 2,41 (s, 3 H)
2,47 (m, 1 H) 2,63 -
2,74 (m, 1 H) 3,63 -
3,75 (m, 1 H) 3,76 -
3,87 (m, 2 H) 3,94
(br d, J=4,89 Hz, 1
H) 4,08 (d, J=11,74

Hz, 1 H) 5,30 (d,

J=5,67 Hz, 1 H)
7,83 (d, J=8,22 Hz,
1 H) 810 (dd,
J=8,31, 1,66 Hz, 1
) 8,38 (s, 1 H)
8,44 (s, 1 H) 8,82
(d, J=1,96 Hz, 1 H)
8,85 (d, J=1,76 Hz,
1 H) 920 (dd,
J=1,96, 0,98 Hz, 1
H)

8,44
(NH):4,08;
3,94,
2,475,30(OH
):3,81, 2,68
394 (CH):
8,44; 2,47
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88a

chit ddng phan
lap thé TRANS

dona

IH NMR (500
MHz, DMSO-d6) &
ppm 0,87 - 0,99 (m,
2 H) 1,00 - 1,06 (m,
2 H) 2,10 (,
J=8,47, 5,10 Hz, 1
H) 2,46 (s, 3 H)
2,51-2,53 (m, 1 H)
2,64 -2,71 (m, 1 H)
3,64 -3,72 (m, 1 H)
3,77 - 3,88 (m, 3 H)
4,10 (d, J=11,49
Hz, 1 H) 5,29 (br s,
1H) 7,84 (d, J=8,07
Hz, 1 H) 8,08 (dd,
J=8,19, 2,08 Hz, 1
H) 8,65 (s, 1 H)
8,71 (d, J=2,20 Hz,
1H) 8,83 (d,J=2,20
Hz, 1 H) 9,04 (d,
J=1,71 Hz, 1 H)

89b

chit ddng phan
lap thé TRANS
donb

IH NMR (500
MHz, DMSO-d6) &
ppm 0,92 - 1,07 (m,
4 H) 2,12 (tt,
J=8,47, 5,10 Hz, 1
H) 2,44 -2,48 (m, 1
H)2,64-2,72 (m, 1
H) 3,65-3,73 (m, 1
H) 3,76 - 3,86 (m, 2
H) 3,92 (br d,
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J=5,87 Hz, 1 H)
4,09 (d, J=11,49
Hz, 1 H) 5,29 (d,
J=6,11 Hz, 1 H)
7,83 (d, J=8,07 Hz,
1 H) 8,10 (dd,
J=8,19, 2,08 Hz, 1
H) 837 (s, 1 H)
8,43 (s, 1 H) 8,77
(d, J=2,20 Hz, 1 H)
8,84 (d, J=2,20 Hz,
1H)9,14(d, J=2,20
Hz, 1 H)
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YEU CAUBAO HQ

1. Hop chét c6 cong thire (I):
6
R N R
i :
R
NN N R?
\ H
N
N
@
trong d6:
A duoc chon tir nhém A? bao gf‘)m:

trong d6 céc nhém néu trén dugc thé bang mot goc R° va mot goc RS;

b

R! duoc chon tir nhém R!® bao gdm:
halogen, Ci3-alkyl- va Cs.6-xycloalkyl-
trong d6 cac nhém Ci.3-alkyl-, va Cs.¢-xycloalkyl- néu trén c6 thé tuy y
duoc thé bing tir 1 dén 5 phin tir thé doc 14p duge chon tir nhém bao
gdm halogen, NC- va HO-;

R2 duoc chon tir thém R? bao gdm:
aryl va heteroaryl,
trong d6 cac nhom aryl va heteroaryl néu trén c6 thé tuy y duogc thé bang

tir 1 dén 5 phin tir thé RY;

R3 duoc chon tir thém R*® bao gdm:
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H- va Cy-alkyl-,
trong d6 cac nhém Ci.3-alkyl- néu trén c6 thé tuy ¥ dugc thé bang tir 1

dén 7 phan tir thé doc 1ap véi nhau duge chon tir nhém bao gdm halogen;

R* doc 1ap véi nhau duoc chon tir nhém R* bao gdm:
halogen, NC-, HO-, C;.4-alkyl- va Ci.;-alkyl-O-
trong d6 cac nhém Ciu-alkyl- va Cis-alkyl-O- néu trén c6 thé tuy y
duge thé bang tir 1 dén 5 phén tir thé doc 1ap dugc chon tir nhém bao
gdbm HO- va F-;

R’ dwoc chon tir nhém R bao gdm:
H-, halogen, NC-, HO- va Ci.3-alkyl-,
trong d6 nhém Ci.3-alkyl- néu trén c6 thé tuy y dwoc thé bang tir 1 dén
5 phén tir thé ddc 14p dugc chon tir nhém bao gdm HO- va F-
hozc R’ va RS cling nhau tao thanh nhém O=;

R® duogc chon tir nhém R® bao gdm:
H-, halogen, NC-, HO- va Ci.3-alkyl-,
trong d6 nhém C.3-alkyl- néu trén c6 thé tuy v duoc thé bang tir 1 dén
5 phﬁn tr thé doc 1ap dugc chon tir nhém bao gém HO- va F-
hozc R® va R cing nhau tao thainh nhém O=;

ho#c muodi ctia no.

2. Hop chit theo diém 1, trong dé:
A * duge chon tir nhém A® bao gdm:

0]

(3« O
. va

*’* *

>
trong d6 cac nhom néu trén duge thé bang mot goe R va mot gbe RE;

hoac mudi cua nd.
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3. Hop chit theo diém 1, trong d6:

A duge chon tir nhém A° bao gdm:
O
0] 6
(@]
(ke T = 06
5
* R®’ * R® * R

hoac mudi cua no.

4. Hop chét theo diém 1, trong do:

A duoc chon tir nhém A? bao gom:
O 6
5
<R . R

hoac muoi cia no.

5. Hop chét theo diém bt k¥ trong s6 cic diém tir 1 dén 4, trong do:
R! dwoc chon tir nhém R'® bao gdm:
F-, Cl-, Ci.3-alkyl- va Css-xycloalkyl-,
trong d6 cac nhém Ci.3-alkyl- va Cse-xycloalkyl- néu trén c6 thé tuy y
duoc thé bing tir 1 dn 3 phén tir thé doc 1ap dwoc chon tir nhém bao
gém F-,

hoac muoi cia no.

6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6:
R! duogc chon tir nhém R'® bao gom:
F-, H3C- va xyclopropyl-,

hoic mudi cia noé.
7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 6, trong do:

R? dwoc chon tir nhém R? bao gdm

quinolinyl, phenyl va pyridynyl,
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trong d6 cac nhém quinolin, phenyl va pyridyl- néu trén ¢ thé tuy v
duogce thé bing tir 1 dén 5 phén tir thé R*,

hodc mubi cia no.

8. Hop chét theo diém bat k¥ trong sb cac diém tir 1 dén 6, trong do:
R2 dwoc chon tir nhém R2 bao gdm:
phenyl va pyridyl, ‘
trong d6 cac nhém phenyl va pyridyl- néu trén c6 thé tuy v duge thé
bang tir 1 dén 2 phin tir thé R*,

hodc muoi ctia no.

9. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 8, trong do:
R3 dugc chon tir nhém R3® bao gom:
H-, H3C-, F5C-, F,HC- FH2C- vaFsC-,

hodc mubi cta no.

10. Hop chét theo diém bét ky trong sb céc diém tir 1 &n 9, trong do:

R* doc 1ap véi nhau duge chon tr nhom R* bao gdm:
halogen, Ci.4-alkyl- va Ci.3-alkyl-O-
trong d6 cic nhém Cre-alkyl- va Ci.3-alkyl-O- néu trén c6 thé tuy ¥ duge
thé bing tir 1 dén 5 phan tir th doc 14p duge chon tir nhém bao gom HO-,
va F-,

hodc muoi cua no.

11. Hop chét theo diém bét ky trong s céc diém tir 1 dén 10, trong do:
RS duoc chon tir nhém R bao gdm:
H-, HO- va Ciz-alkyl-,
trong d6 nhom Ci.o-alkyl- néu trén c6 thé tuy y duge thé béng tir 1 dén
5F-,
hodc R’ va R® ciing nhau tao thanh nhém O=;

hodc muoi cua no.
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12. Hop chit theo diém bét ky trong s cac diém tir 1 dén 11, trong d6:
R® duogc chon tir nhém R bao gdm:
H- va Ci2-alkyl-,
trong d6 nhém Ci.2-alkyl- néu trén c6 thé tuy ¥ dwoc thé biang tir 1 dén
5F-,
hoic R*/R® cling nhau tao thanh nhém O=;

hoac muoi cuia no.

13. Hop chét duoc chon tir nhém bao gém:

o o
(o)
F ? — F N=—
N
N e
\N/N \IN
E N

0 o}
o}
F N— o] N—
N N
N N
7
N
cl F
o o
F 7 —
- N
N H = /
Ao ® p
\N/ F
cl g °F
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o
(o]
N
\ /N \/N
N
F F
¢ OF
o
[o]
N—
N >_<
N \N/N
F N E
¢ F
(o]
[o]
N
N \N/N
F N F
7 F
[o}
o
N—
N
N\ 7 \N/N
F N F
ZOF
(o]
(o]
F N=—
N
H - }—
\N/N
E F
/O
o]
o
HJ% /
N
F XN F
F+o E
F
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o]

o]

(o]
OH
NH
o AN
AUO
N N
%
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F

o
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o _
O D 3
F 7 e
7/ \/
F N 0 N
F
¢ F
)
E =
H
NM}/
N
~_ 7/
0
F
& F
14. Hop chat c6 cong thirc:
(0]
F
OH

15. Hop chit c6 cong thiic:
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16. Hop chit c6 cong thic:

17. Hop chét c6 cong thirc:

18. Hop chit c6 cong thirc:

19. Hop chét c6 cong thitc:
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20. Hop chit c6 cong thirc:

21. Hop chét c6 cong thie:

22. Hop chét ¢6 cong thic:

o)
NF ‘\EJNHOH
F I
N
F 0 N
F | N
v N
\_/
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23. Hop chét c¢6 cong thirc:

24. Hop chét ¢6 cong thirc:

25. Hop chét ¢6 cong thirc:

26. Hop chét c6 cong thirc:

27. Hop chét c6 cong thitc:

30965
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28. Hop chit c6 cong thic:

29. Hop chét c6 cong thirc:

30. Hop chét ¢ cong thiic:

31. Hop chit c6 cong thirc:
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32. Hop chét c¢6 cong thirc:

““““

OH

33. Hop chét c¢6 cong thic:

34. Hop chét c6 cong thirc:
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35. Hop chit ¢ cong thiic:

36. Hop chit ¢6 cong thitc:

37. Hop chét c6 cong thic:
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38. Hop chét c¢6 cong thirc:

39. Hop chét c6 cong thic:

(e}
F @
i _— 7 NH'OH
N
o N
F . | /N
N N
\_/
40. Hop chét c6 cong thirc:
0
OH
F ~ l i
N\ ’
F 0 N
N
N
\_/

41. Hop chét c6 cong thiic:
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42. Hop chét c6 cong thirc:

OH

43. Hop chét c6 cong thitc:

44, Mubdi duge dung cuia hop chit theo diém bét ky trong sd cc diém tir 13 dén 43.

45. Dugc phim chira it nhit mot hop chit theo diém bét ky trong s6 cac diém tir 1 dén

43 hodc mudi duge dung cia nd, ciing véi mdt hodc nhiéu chat mang duoc dung.
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