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¢o hoat tinh trc qhé BACEIl1 VE:l dqqc phém chtra chiing dé diéu trj bénh. Cac hop chét hoat
tinh cua sang ché 1a hiru ich dé di€u tri va’/hodc phong ngtra bénh, vi du bénh Alzheimer.
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Linh vue k§y thuét dwoc dé cap

Sang ché @& cap dén hop chat flometyl-5,6-dihydro-4H-[1,3]oxazin-2-ylamin
c6 dic tinh trc ché BACEL, quy trinh didu ché cac hop chit nay, duge phdm chtra hop

chét nay va hop chit nay ding 1am chét c6 tac dung trj lidu.
Tinh trang k§ thuit ciia sing ché

Bénh Alzheimer (AD) 1a réi loan thoéi hoa thin kinh ctia hé thin kinh trung
uvong va la nguyén nhén hang diu gy ching mét tri nhé tién trién & nhom ngudi gia.
Céc triéu ching 14m sang cua bénh nay 1a suy giam tri nhé, nhén thirc, kha nang nhén
biét thoi gian va vi tri, d4nh gid va 1ap luén va ciing bao gbm cac rdi loan cam xic
nghiém trong. Hién nay chua c6 cic phuong phap didu tri ndo c6 thé ngin ngilra cin
bénh nay hodc sir tién trién bénh hodc ddy lii mot cach én dinh cac triéu ching 1am
sang cua nd. AD d4 tror thanh vén d2 ste khoe chinh & tht ca cac cong ddng dén sb cb

tudi tho trung binh cao va ciing thanh génh ning kinh té 16n cho hé thdng y té ctia ho.

AD duge diic trung bdi hai ddu hidu bénh 1y chinh trong hé than kinh trung wong
(CNS), do6 1a su xut hién cta cac mang amyloit va dam réi to than kinh (Hardy et al.,
The amyloid hypothesis of Alzheimer’s disease: progress and problems on the road to
therapeutics, Science. 2002 Jul 19; 297(5580):353-6, Selkoe, Cell biology of the
amyloid beta-protein precursor and the mechanism of Alzheimer’s disease, Annu Rev
Cell Biol. 1994; 10:373-403). Ca hai du hiéu bénh Iy ndy ciing thudng quan st dugc
& bénh nhan mic hdi chimg Down (trisomy 21), ma ciing hinh thanh céc tri¢u chimg
tuong ty AD khi con tré. Pam rdi than kinh 13 cic dang két tu ndi bao cuia protein tau
cta vi dng (MAPT). Mang amyloit xuét hién trong khong gian ngoai bao; cc thanh
phén co ban ctia chung 12 AB-peptit. Méang amyloit 1 nhém gdm cac manh thu dugc tir
qué trinh phan giai protein co ngudn gbc tir protein tién chit B-amyloit (APP) bing
hang loat cac budc phén cét dé phan giai protein. Mot vai dang cia APP da dugc xac
dinh, trong d6 phd bién nhit 1a céc protein c6 do dai 695,751 va 770 axit amin. T4t ca
chung déu san sinh tir mdt gen don 16 thong qua viée tach intron bi¢t héa. AB-peptit co

ngudn gbe tir cling mdt mién cia APP nhung khac nhau & dau tan cung N va C cla
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chung, céc gbc chinh c6 do dai 40 va 42 axit amin. C6 mot vai loai déu hiéu nhin

manh rang AB-peptit két ty 13 cac phan tir thiét yéu trong qué trinh sinh bénh AD; 1)

mang amyloit hinh thanh tir AB-peptit 1a phin ludn ludn c6 mit trong bénh ly AD; 2)

AB-peptit gdy ddc noron than kinh; 3) & bénh Alzheimer di truyén (FAD), c4c dot bién

trong gen bénh APP, PSN1, PSN2 dan dén viéc 1am ting néng do Ap-peptit va ching

thoai héa amyloit sém & nédo; 4) chudt nhét chuyén gen biéu hién cac gen FAD nay

phat trién bénh 1y c6 tinh twong ddng cao v6i bénh & ngudi. AB-peptit duge tao ra tir

APP thong qua hoat dong phin cit tuln ty ciia 2 enzym phan gidi protein goi 1a - va

y-secretaza. B-Secretaza trudc tién phén cét trong mién ngoai bao ciia APP khoang 28

axit amin bén ngoai mién xuyén mang (TM) dé tao ra doan & déu tan C cia APP chta

mién TM va mién bao twong (CTFp). CTFB 1a co chét cho y-secretaza ma phan cit &
mot vai vi tri 1ién k& bén trong TM dé san sinh AP peptit va doan bao tuong. y-

secretaza 1a phirc hop cua it nhét 4 protein khac nhau, cdu triic siéu phén tt xdc téc cia
né rét c6 thé 1a presenilin protein (PSEN1, PSEN2). B-secretaza (BACE1, Asp2;

BACE viét tit ciia enzym phan cit APP vi tri B) 1 aspartyl proteaza bam vao mang

bang mién xuyén mang (Vassar et al., Beta-secretase cleavage of Alzheimer's amyloid

precursor protein by the transmembrane aspartic protease BACE, Science. 1999 Oct 22;
286(5440):735). N6 dugc bidu hién trong nhiéu md co quan cia ngudi nhung ndng do

cia n6 dic biét cao trong CNS. Viéc tdch gen BACEI & chudt nhit 13 rang cho thdy

ring hoat tinh ctia né 1a cAn thiét d6i v6i qua trinh xir Iy APP ma dén dén viéc tao ra
AB-peptit, khi khong c6 BACEL1 thi khong c6 AB-peptit nao dugc tao ra (Luo et al,

Mice deficient in BACE1, the Alzheimer's beta-secretase, have normal phenotype and
abolished beta-amyloid generation, Nat Neurosci. 2001 Mar; 4(3):231-2, Roberds et
al., BACE knockout mice are healthy despite lacking the primary beta-secretase
activity in brain: implications for Alzheimer’s disease therapeutics, Hum Mol Genet.

2001 Jun 1; 10(12):1317-24). Chudt nht dugc thiét ké di truyén dé biéu hién gen APP

ngudi va tao ra cdc mang amyloit rong va cac bénh 1y twong tw bénh Alzheimer khi lao
héa khong dién ra nhu vay khi hoat tinh p-secretaza dugc lam gidm do sy tach gen d6i
v6i mot trong cac alen BACE1 (McConlogue et al., Partial reduction of BACE] has
dramatic effects on Alzheimer plaque and synaptic pathology in APP Transgenic Mice.
J Biol Chem. 2007 Sep 7; 282(36):26326). Do d6, c4c chét trc ché hoat tinh BACE1 c6
thé 13 cac tac nhan hitu ich dé can thiép diéu tri bénh Alzheimer (AD).
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Hon thé nita, sy hinh thanh, hodc sw hinh thanh va ling dong, clia céc peptit B-
amyloit trong, trén hogc xung quanh md than kinh (ching han, ndo) bi Gc ché béi cic

hop chét theo séng ché, tirc 12 &rc ché su san sinh AP tir APP hoic doan APP.

Ngoai ra, céc chét trc ché BACEL1 c¢6 thé dugc st dung dé diéu tri c4c bénh sau:
IBM (bénh viém co thé vii) (Vattemi G. et al., Lancet. 2001 Dec 8; 358(9297):1962-
4), hoi chimg Down (Barbiero L. et al, Exp Neurol. 2003 Aug; 182(2):335-45), bénh
Wilson (Sugimoto 1. et al., J Biol Chem. 2007 Nov 30; 282(48):34896-903), bénh
Whipple (Desnues B. et al., Clin Vaccine Immunol. 2006 Feb; 13(2):170-8),
SpinoCerebellar Ataxia 1 and SpinoCerebellar Ataxia 7 (Gatchel J.R. et al., Proc Natl
Acad Sci U S A 2008 Jan 29; 105(4):1291-6), bénh viém da co (Greenberg S.A. et al.,
Ann Neurol. 2005 May; 57(5):664-78 va Greenberg S.A. et al., Neurol 2005 May;
57(5):664-78), sacom Kaposi (Lagos D. et al, Blood, 2007 Feb 15; 109(4):1550-8), u
nguyén bao than kinh dém da hinh (glioblastoma multiforme) (E-MEXP-2576,
http://www.ebi.ac.uk/microarray-as/aet/result?queryFor=Physical ArrayDesign
&aAccession =A-MEXP-258), viém khép dang thip (Ungethuem U. et al, GSE2053),
x0 clmg coOt bén teo co (Koistinen H. et al., Muscle Nerve. 2006 Oct; 34(4):444-50
and Li Q.X. et al, Aging Cell. 2006 Apr; 5(2):153-65), bénh Huntington (Kim Y.J. e?
al., Neurobiol Dis. 2006 May; 22(2):346-56. Epub 2006 Jan 19 and Hodges A. et al.,
Hum Mol Genet. 2006 Mar 15; 15(6):965-77. Epub 2006 Feb 8), da u tiy (Kihara Y.
et al, Proc Natl Acad Sci U S A. 2009 Dec 22; 106(51):21807-12), u hic séc t6 4c tinh
(Talantov D. et al, Clin Cancer Res. 2005 Oct 15; 11(20):7234-42), hdi chiing Sjogren
(Basset C. et al., Scand J Immunol. 2000 Mar; 51(3):307-11), bénh luput ban do
(Grewal PK. et al, Mol Cell Biol. 2006, Jul; 26(13):4970-81), viém co mac dai thyc
bao, bénh viém khép ty phét & thiéu nién, viém khép u hat, ung thu vi (Hedlund M. et
al, Cancer Res. 2008 Jan 15; 68(2):388-94 va Kondoh K. ef al., Breast Cancer Res
Treat. 2003 Mar; 78(1):37-44), bénh da day - rudt (Hoffmeister A. et al, JOP. 2009
Sep 4; 10(5):501-6), bénh tu mién/viém (Woodard-Grice A.V. et al., ] Biol Chem.
2008 Sep 26; 283(39):26364-73. Epub 2008 Jul 23), viém khép dang thap (Toegel S.
et al, Osteoarthritis Cartilage. 2010 Feb; 18(2):240-8. Epub 2009 Sep 22), phan Gmg
viém (Lichtenthaler S.F. et al., J Biol Chem. 2003 Dec 5; 278(49):48713-9. Epub 2003
Sep 24), huyét khbi dong mach (Merten M. et al., Z Kardiol. 2004 Nov; 93(11):855-
63), bénh tim mach nhu nhdi mau co tim va dot quy (Maugeri N. ef al., Srp Arh Celok
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Lek. 2010 Jan; 138 Suppl 1:50-2) va bénh Graves (Kiljanski J. ef al, Thyroid. 2005 Jul;

15(7):645-52).

W02013027188 md ta hop chét 2-amino-4-(pyridin-2-yl)-5,6-dihydro-4H-1,3-
oxazin va viéc st dung chung 1am chét &rc ché BACE-1 va/hosc BACE- 2, EP2511268
va WO012147763 md ta hop chét oxazin 1am chit (¢ ché BACEL.

Ban chét ky thuit ciia sing ché

Muc dich cia sang ché d& cap dén hop chit flometyl-5,6-dihydro-4H-
[1,3]oxazin-2-ylamin c6 dic tinh tc ché BACEL, quy trinh diéu ché céc hop chét nay,
duoc phdm chira hop chit nay va hop chit ndy dung lam chét c6 tac dung tri licu.

Dé dat dugc muyc dich nay, sang ché dé xudt hop chét c6 cong thirc I:

trong d6 cac phan tir thé va cac bién thé 1 nhu duge mod ta dudi ddy va trong cac diém
yéu cu bao ho, hoic mudi dugc dung cia nd, quy trinh diéu ché, dugc phim chira hop
chét nay va quy trinh bao ché dugc phim, ding dé kiém soat hoic phong nglra bénh
nhu bénh Alzheimer. Ngoai ra, sang ché con d& xuét hop chét c6 cong thie I dung dé
diéu tri bénh xo cimg cdt bén teo co (ALS), huyét khdi dong mach, bénh tw mién/viém,
bénh ung thu nhu ung thu vi, bénh tim mach nhu nhdi mau co tim va dot quy, bénh
viém da co, hdi chirmg Down, bénh da day - rut, u nguyén bao than kinh dém da hinh
(glioblastoma multiforma), bénh Graves, bénh Huntington, bénh viém co thé vui
(IBM), phan ung viém, sacom Kaposi, bénh Kostmann, bénh luput ban dd, viém co
mac dai thuc bao, bénh viém khép tu phat & thiéu nién, viém khép u hat, u héc séc tb
4c tinh, dau tiy, viém khop dang thdp, hdi ching Sjogren, SpinoCerebellar Ataxia 1,
SpinoCerebellar Ataxia 7, bénh Whipple va bénh Wilson. Hop chét c6 cong thie I ¢6

tinh chét duge 1y dugc cai thién.

Céc hop chét cia sang ché c6 tac dung tc ché Asp2 (B-secretaza, BACE1 hodc

Memapsin-2) va do d6 co thé dugc st dung dé diéu tri va/hodc phong ngilra bénh va rbi
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loan dugc ddc trung boi mic ting cia B-amyloit va/hodc oligome B-amyloit va/hodc

cac mang B-amyloit va céc thé 1ing dong khéc, cu thé 1a bénh Alzheimer.

Sang ché ciing d& xuét dugc phim chtra hop chét ¢6 cong thirc (I) néu trén va

chit mang duoc dung va/hoic chét phy trg duge dung.
MG ta chi tiét sang ché

Séang ché d& cap dén hop chit c6 cong thirc I va cac mudi duge dung cia no, quy
trinh didu ché cac hop nay, duge phdm chira né va quy trinh bao ché dugc phim, diing
@8 diéu trj va/hodc phong ngira bénh va cac rbi loan c6 lién quan dén sy e ché
BACE]I, nhu bénh Alzheimer. Ngoai ra, sy hinh thanh, hodc sy hinh thanh va léng
dong, ciia cac mang B-amyloit trong, trén hodc xung quanh md than kinh (ching han,
ndo) dugc trc ché boi cac hop chét theo sang ché bang cach trc ché su san sinh AP tix

APP hoic doan APP.

Céac dinh nghia v& céc thuat ngit chung duéi day dugc st dung trong ban mo ta
sang ché nay 4p dung bét k& khi c4c thuat ngft ndy xuét hién riéng 1é hosc két hop véi

cac nhom khac.

Trir khi ¢6 quy dinh khac, cac thudt ngit sau ddy dugc st dung trong don nay,
bao gdm ban mo ta va yéu cau bao ho, co cac dinh nghia dugc dua ra dudi day. Can
lvu y ring, nhu dugc st dung trong ban mo ta va cac diém yéu cau bao hd kém theo,

tlr sO it bao gdm ca sO nhiéu trir khi ¢6 quy dinh khac.

Thuat ngit "Cr.e-alkyl", dimg riéng 1é hodc két hgp véi cic nhém khée, ding dé
chi gbe hydrocacbon c6 thé 1a mach thing hoic mach nhanh, ¢6 mt nhanh hogc nhidu
nhéanh, trong d6 nhin chung nhém alkyl bao gbm 1 dén 6 nguyén tir cacbon, vi dy,
metyl (Me), etyl (Et), propyl, isopropyl (i-propyl), n-butyl, i-butyl (isobutyl), 2-butyl
(sec-butyl), t-butyl (terz-butyl), isopentyl, 2-etyl-propyl (2-metyl-propyl), 1,2-dimetyl-
propyl va nhém twong tw. Cu thé, “Ci-alkyl” 12 "Ci3-alkyl". Cdc nhém cy thé 13
metyl va etyl. Déc biét nhét 1a metyl.

Thuét nglt “halogen-Ci.¢-alkyl”, ding riéng 1¢ hodc két hop véi cac nhom khéc,
dung dé chi Cis-alkyl nhu duge xac dinh trong ban md ta, dugc thé bﬁng mot hodc
nhiéu nguyén tir halogen, cu thé 1 1 dén 5 nguyén tir halogen, cu thé hon 1a tir 1 dén 3

nguyén tir halogen. Halogen cu thé 12 flo. Cu thé, “halogen-Ci.-alkyl” 12 flo-C1.¢-alkyl
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va “halogen-Ci.3-alkyl” cu thé 13 flo-Cis-alkyl. Cédc vi du 1a triflometyl, diflometyl,
flometyl va nhém twong tw. Nhém cu thé 13 diflometyl va triflometyl.

Thuat ngitr “xyano-Ci¢-alkyl”, ding riéng 1€ hodc két hop voi cac nhém khéc,
ding @ chi Cig-alkyl nhu duge x4c dinh trong ban md ta, duoc thé bang mot hoic
nhidu nhém xyano, cu thé 13 1 nhém xyano. Céc vi du 1a xyanometyl, xyanoetyl va

nhém tuong tu.

Thuat ngir “C1.6-alkoxy-C1;6-alkyl”, démng riéng 1é hodc két hop véi cac nhoém
khéac, dung dé chi Ci¢-alkyl nhu duge xac dinh trong ban md ta, dugc thé bang mot
hodc nhidu Ci.¢-alkoxy, nhu dugc xac dinh trong ban md ta, cu thé 1a Cis-alkoxy. Cu
thé “Cig-alkoxy-Cire-alkyl” 1a metoxy-Cie-alkyl. Cac vi du 1a metoxymetyl,

metoxyetyl va nhém twong tu.

Thuét ngit “xyano”, ding riéng 1¢é hodc két hop véi cac nhom khéc, ding dé chi
nhom N=C-(NC-).

Thuat ngit "halogen", ding riéng 1¢ hodc két hop vé6i cac nhém khéc, dung dé chi
nguyén ti clo (Cl), iot (I), flo (F) va brom (Br). Cu thé “halogen” 14 Cl va F. Nhém cu
thé 1a F.

Thuét ngt "heteroaryl", ding riéng 1¢ hodc két hop véi cac nhom khac, dung dé
chi nhém vong cacbon thom vong don c6 4 dén 8 canh, cu thé 1a 5 dén 8, hoic nhiéu
vong ngung tu bao gbm 6 dén 14, cu thé 13 6 dén 10 nguyén tir trong vong va chua 1, 2
ho#c 3 nguyén tr khac loai dugc chon riéng ré tir N, O va S, cy thé 12 IN hoic 2N,
trong nhom d6 it nhat mot vong di vong 1a thom. Céc vi du v& "heteroaryl" bao gdm
benzofuryl, benzoimidazolyl, 1H-benzoimidazolyl, benzooxazinyl, benzoxazolyl,
benzothiazinyl, benzothiazolyl, benzothienyl, benzotriazolyl, furyl, imidazolyl,
indazolyl, 1H-indazolyl, indolyl, isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl,
pyrazinyl, pyrazolyl (pyrazyl), 1H-pyrazolyl, pyrazolo[1,5-a]pyridinyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrolyl, quinolinyl, tetrazolyl, thiazolyl, thienyl, triazolyl, 6,7-
dihydro-5H-[1]pyrindinyl va nhém twong ty. Cu thé, "heteroaryl" 1a pyridinyl,
pyrazinyl va 1H-pyrazolyl, cling nhu oxazolyl va 1H-pyrazolyl. Cu thé "heteroaryl" 13
pyridin-2-yl va pyrazin-2-yl, va 1H-pyrazol-3-yl.
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Thuit ngit "Ci-6-alkoxy", dung riéng 1€ hodc két hop véi cac nhoém khéc, dung aé
chi gbc -O-C1.6-alkyl c6 thé 1a mach thing hogic mach nhanh, c6 m¢t nhénh hogc nhiéu
nhénh, trong d6 nhom alkyl thudng bao gbm 1 dén 6 nguyén ti cacbon, vi dy, metoxy
(OMe, MeO), etoxy (OEt), propoxy, isopropoxy (i-propoxy), n-butoxy, i-butoxy (iso-
butoxy), 2-butoxy (sec-butoxy), t-butoxy (fert-butoxy), isopentyloxy (i-pentyloxy) va
nhém twong tw. Cu thé, “Cis-alkoxy” 1a cc nhém c6 1 dén 4 nguyén tr cacbon. Cy

thé 12 metoxy.

Thuét ngit “halogen-Ci.¢-alkoxy”, ding riéng 1é hodc két hop vdi cac nhém khéc,
dung dé chi Ci-alkoxy nhu dugc x4c dinh trong ban mo ta, dugc thé bang mot hoic
nhiéu nguyén ti halogen, cu th& 1a nguyén tir flo. Cu thé 13 “halogen-Ci.¢-alkoxy” 13

flo-C1.6-alkoxy. Cu thé “halogen-C.¢-alkoxy” 12 triflometoxy.

Thuit ngit “Ca-¢-alkynyl-Ci.6-alkoxy”, dung riéng 1¢ hodc két hop véi cac nhém
khéac, ding dé chi Ci¢-alkoxy nhu dugc xéc dinh trong ban md ta, dugc thé bing mot

hodic nhidu Ca.¢-alkynyl nhu dugc xac dinh trong ban md ta, cu thé 1a Cz.s-alkynyl.

Thuét ngit “Cz¢-alkynyl”, dimg riéng 1¢ hodc két hop véi cac nhém khac, ding
dé chi nhém hydrocacbon no, mach théng ho#c mach nhanh héa tri mot, co tir 2 dén 6
nguyén tir cacbon, cu thé 1a tir 2 dén 4 nguyén tr cacbon, va bao gdm mét, hai hoic ba

lién két ba. Cac vi du vé Cy.¢-alkynyl bao gdbm etynyl, propynyl, va n-butynyl.

Thuét ngit “aryl” dung dé chi hé vong cacbon mdt vong hodc hai vong thom héa
tri mot bao gbém tir 6 dén 10 nguyén tr cacbon trong vong. Céc vi du vé gbc aryl bao

” .
A ¢

gbm phenyl va naphtyl. Cu thé, “aryl” 1a phenyl.

Thuét ngit "cac mubi duge dung" dé cap dén cac mudi thich hop dé st dung khi
tiép xtic v6i cac md clia ngudi va dong vat. Céc vi du v& cac mudi thich hop véi céc
axit vd co hodc hitu co 13, nhung khong gi¢i han &, axit axetic, axit xitric, axit formic,
axit fumaric, axit clohydric, axit lactic, axit maleic, axit malic, axit metan-sulfonic,
axit nitric, axit phosphoric, axit p-toluensulphonic, axit sucxinic, axit sulfuric (axit
sulphuric), axit tartric, axit trifloaxetic va céac axit twong tw. Céc axit cu thé 13 axit
formic, axit trifloaxetic va axit clohydric. Céc axit dic trung 1a axit clohydric, axit

trifloaxetic va axit fumaric.
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Céc thuat ngir “chit mang dugc dung” va “chét phy trg dugc dung” diung dé chi
cac chit mang va cic chét phuy tro nhu cac chét pha lodng hoic c4c ta dugc twong thich

v6i cac thanh phan khéc cia ché phim.

Thuét ngit "dugc phdm" bao gbm san phim chira cac thanh phén cu thé véi lugng
hodc ty 1€ dinh trude, ciing nhu san phém b4t ky ma tao ra, theo cach tryc tiép hodc
gian tiép, tir viéc két hop céc thanh phén cu thé véi lwong cu thé. Cu thé 13, bao gbm
san phidm chira mét hodc nhiu thanh phin hoat tinh, va chit mang tlly y chira céc
thanh phén tro, cling nhu san phém bét ky ma tao ra, theo cich tryc tiép hodc gian tiép,
tir su két hop, tao phirc hodc két tu cua hai hoic nhiéu thanh phﬁn bét ky, hodc tir sy
phén ly cia mot hodc nhiu thanh phin, hodc tir cac loai phan ing hodc twong tac khac

cua mdt hoac nhiéu thanh phén.

Thuét ngit “chét e ché” ding d& chi hop chit ma canh tranh, lam giam hodc
ngan ngla su lién két cua phéi tir cu thé véi phdi ti cu thé hogc 1am gidm hoajc ngin

ngira sy (e ché chtrc ndng cla protein cu theé.

Thuat ngit “néng dd uc ché ban td1 da” (ICso) chi ndéng d6 ctia hop chét cy thé
can dé dat duoc su tc ché 50% cua quaé trinh sinh hoc in vitro. Cac gi tri ICso ¢ thé
dugc chuyén ddi theo loga thanh cac gié tri pICso (-log ICso), trong d6 céc gia tri cao
hon thé hién tinh hiéu nghiém theo ham mii 16n hon. Cac gia tri ICso khong phai 12 gia
fri tuyét d6i ma phu thudc vao cac diéu kién thir nghiém, ching hah; ndng d6 duqé su
dung. Gié trj ICso c6 thé dugc chuyén dbi thanh hing sé trc ché tuyét déi (Ki) bang
cach st dung phuong trinh Cheng-Prusoff (Biochem. Pharmacol. (1973) 22:3099).
Thuét ngit “hing sd wc ché” (Ki) biéu thi 4i luc lién két tuyét ddi cua chit trc ché cu
thé véi thu thé. N6 duge xac dinh bing céch sir dung thir nghiém lién két canh tranh va
biing ndng dd ma & d6 cht e ché cu thé chiém 50% cac thy thé néu khong c6 phoi ti
canh tranh (ching han, phéi tir phong xa) 1a c6 mit. Cac gia tri Ki c6 thé dugc chuyén
d6i theo loga thanh céc gia tri pKi (-log Ki), trong d6 céc gia tri cao hon thé hién tinh
hiéu nghiém theo ham mii 16n hon.

“Luong hitu hiéu c6 téc dung diu tri bénh” c6 nghia 1a lugng hop chat ma, khi
dwoc sit dung cho dbi tugng can didu trj tinh trang bénh 1y, 1a du dé tac dong dén viéc
diéu tri tinh trang bénh Iy ndy. “Lugng hitu hi¢u c6 tc dung diéu tri bénh” ndy sé& thay

dbi phu thudc vao hep chét, tinh trang bénh can dugc diéu tri, mc do nghiém trong
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ciia bénh duoc didu tri, do tudi va sirc khoe twong ddi ctia ddi tugng, dudng dung va

dang dung, danh gia cla bac si theo ddi hodc bac si thi y va cac yéu td khac.

Thuét ngit “nhu duge xac dinh trong ban md t4” va “nhu dugc mo ta trong ban
mo t4” khi @& cap dén bién két hop bang cach vién dan dinh nghia rong cia bién nay
cling nhu céc dinh nghia cu thé, cu thé hon va cu thé nhét, néu c6.

799 &6

Céc thuét ngir “xir Iy”, “tiép xac” va “phan ing” khi dé cap dén phan tng héa
hoc ¢6 nghia 1a thém hogc trn hai hodc nhiéu chit phan tng trong cac diéu kién thich
hop @8 tao ra san phdm da néu va/hodc san phdm mong muén. Can hiéu ring phéan tmg
ma tao ra san phém da néu va’/hodc mong mudn c6 thé khong can tao ra mot cach truc
tiép tir su két hop cta hai chit phan (mg ma dugc thém ban dau, tire 13, ¢6 thé c6 mot
hogc nhiéu chét trung gian dugc tao ra trong hdn hgp ma cudi clng tao ra san phim da

dinh va/hodc mong mudn.

Thuét ngit “nhém bao vé” dung dé chi nhém ma can trd theo cach chon loc vi tri
phan Ung trong hgp chét da chirc sao cho phan ttng hoa hoc c6 thé duoc dién ra mot
cach chon loc & vi tri phan ung }khéng duogc bao vé con lai theo nghia th6ng thudng
lién quan dén né trong nganh héa hoc tdng hop. Céc nhém bao vé ¢6 thé dugc loai bd
& diém thich hop. Cac nhém béo vé minh hoa 1a cac nhém béo v amino, cac nhém
bao vé carboxy hoic nhém bao vé hydroxy. Thuét ngit “nhom bio v€ amino” (trong
ban md ta con duge goi la X) 14 cdc nhém dugc dung dé bao vé nhom amino va bao
gdm benzyl, benzyloxycarbonyl (carbobenzyloxy, CBZ), 9-ﬂorenylmetyloxycafbonyl
(FMOC), p-metoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, terz-butoxycarbonyl
(BOC), va trifloaxetyl. Céc vi du khac v& cac nhom ndy dugc tim thdy trong tai liéu: T.
W. Greene and P. G. M. Wuts, “Protective Groups in Organic Synthesis”, 2nd ed.,
John'Wiley & Sons, Inc., New York, NY, 1991, chapter 7; E. Haslam, “Protective
Groups in Organic Chemistry”, J. G. W. McOmie, Ed., Plenum Press, New York, NY,
1973, Chapter 5, va T.W. Greene, “Protective Groups in Organic Synthesis”, John
Wiley and Sons, New York, NY; 1981. Thuat ngit “nhém amino dugc bao v€” dé cap
dén nhém amino dugc thé bing nhém bao vé amino. Cac nhom bao vé amino cu thé 1a

nhoém tert-butoxycarbonyl va dimetoxytrityl.

Thuét ngtt “nhém roi chuyén” chi nhém c6 nghia thong thudng lién quan dén n6

trong nganh héa hoc tbng hop hitu co, tc 1a nguyén tir hodc nhom co6 thé dich chuyén
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trong cac diéu kién phan tng thé. Céc vi du vé& nhom roi chuyén bao gdm nguyén tir
halogen, cu thé 1a bromo, alkan- hoic arylensulfonyloxy, nhu metansulfonyloxy,
etansulfonyloxy, thiometyl, benzensulfonyloxy, tosyloxy, dihalophosphinoyloxy,

benzyloxy dugc thé thy v, isopropyloxy, va axyloxy.

Thuét ngtt “thom” dung dé chi khai niém thom thong thudng nhu dugc xac dinh
trong tai li€éu chuyén nganh, cu thé 1a trong: TUPAC- Compendium of Chemical
Terminology, 2nd, A. D. McNaught & A. Wilkinson (Eds). Blackwell Scientific
Publications, Oxford (1997).

Thuat ngit “ta dugc dugce dung” chi thanh phin bét ky khong c6 tac dung didu tri
bénh va khong doc nhu chét gdy ra, chét lién két, chit don, dung méi, chét dém, céc
chit ding truong, cac chét 1am én dinh, cac chit chéng oxi hoa, cac chit hoat dong bé
mit hodc chit 1am tron dugc ding trong quy trinh bao ché san pham thudc.

Bét ct khi nao c6 mit nguyén tir cacbon khong dbi xtmg trong céu tric héa hoc,
cin hidu ring t4t c4 cac chit ddng phan lap thé lién quan dén nguyén tir cacbon khong
déi xung dugc bao gdm bai chu tric ndy & dang chét ddng phén 13p thé tinh khiét ciing
nhu hdn hgp cuia ching.

Sang ché con d& xuit dugc phim va phuong phap didu ché cac hop chét néu trén.

TAt ca cac phuong 4n riéng 1& ¢6 thé dugc két hop.

Mot phuong an cia sang ché dé xuét hop chit c6 cong thire I:

trong do:
R! dwoc chon tir nhém bao gdm:
i) aryl,

ii) aryl duoc thé bang 1-4 phan tir thé doc 1ap duge chon tir amino, xyano,

xyano-Ci-s-alkyl, halogen, halogen-Ci-6-alkoxy, halogen-Ci¢-alkyl, Ci.6-
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alkoxy, Ci¢-alkoxy-Cr.6-alkyl, Ci.s-alkynyl-Ci.6-alkoxy, Ca-¢-alkynyl va
Ci¢-alkyl,
iii) heteroaryl, va

iv) heteroaryl dugc thé b%mg 1-4 ph'?m tr thé doc 13p dugc chon tir amino,
xyano, xyano-Ci.¢-alkyl, halogen, halogen-Ci.¢-alkoxy, halogen-Ci.¢-alkyl,
Ci-6-alkoxy, Ci-s-alkoxy-Ci.6-alkyl, C2¢-alkynyl-Cis-alkoxy, Cz-¢-alkynyl
va Ci.¢-alkyl;

R?  dugc chon tir nhém bao gdm:
i)  hydro,
ii) Cire-alkyl, va
iii) halogen;

R3  dugc chon tir nhém bao gdm:
i) Cuealkyl, va
ii) halogen-Ci.¢-alkyl,

R* duge chon tir nhém bao gdm:
i)  halogen, va
ii)  hydro,

R’ 13 halogen-Ci.¢-alkyl;

hodc cac mudi duoc dung cuia né.

Theo mot phuong an, sang ché dé xuét hop chit c6 cong thirc Ia:

trong do:

R! duoc chon tir nhém bao gdm:
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i) aryl,

ii) aryl dugc thé bang 1-2 phan tir thé doc 1ap duge chon tir amino, xyano,
xyano-Ci.¢-alkyl, halogen, halogen-Ci.¢-alkoxy, halogen-Ci.¢-alkyl, Ci-
alkoxy, Ci.¢-alkoxy-Cr¢-alkyl, Cae-alkynyl-Ci.¢-alkoxy, Cz¢-alkynyl va
Cie-alkyl,

iii) heteroaryl, va

iv) heteroaryl dugc thé bang 1-2 phan tir thé doc 14ap dugc chon tir amino,
xyano, xyano-C¢-alkyl, halogen, halogen-Ci-¢-alkoxy, halogen-Ci-alkyl,
Cis-alkoxy, Ci-alkoxy-Cie-alkyl, Ca.-alkynyl-Ci¢-alkoxy, Ca.¢-alkynyl
va Cr¢-alkyl;

R?  dugc chon tir nthém bao gdm:
i)  hydro,
i) Crealkyl, va
iii) halogen;

R3 duoc chon tir nhém bao gbm:
i) Cie-alkyl, va
ii) halogen-Ci.¢-alkyl,

R*  dugc chon tir nhém bao gdm:
i)  halogen, va
ii) hydro,

R>  lahalogen-Ci¢-alkyl;

hodc cac mubi dugc dung cia né.

Theo mdt phuwong 4n, sang ché dé xuét hop chét c6 cong thirc Ic:
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trong do:

Rl

RZ

R4

RS

dugce chon tir nhém bao gbm:
i) aryl,

ii) aryl dugc thé bang 1-4 phén tir thé doc 1ap dugc chon tr amino, xyano,
xyano-Ci¢-alkyl, halogen, halogen-Ci¢-alkoxy, halogen-Cis-alkyl, Ci-¢-
alkoxy, Cis-alkoxy-Ci.6-alkyl, Cz-s-alkynyl-Ci¢-alkoxy, Ca.¢-alkynyl va
Ci-¢-alkyl,

iii) heteroaryl, va

iv) heteroaryl dugc thé bang 1-4 phin tir thé doc 1ap duge chon tir amino,
xyano, xyano-Ci.¢-alkyl, halogen, halogen-Ci-¢-alkoxy, halogen-Ci.¢-alkyl,
C1.s-alkoxy, Ci-s-alkoxy-Cie-alkyl, Ca-s-alkynyl-Ci¢-alkoxy, Ca-.c-alkynyl
va Cr¢-alkyl;

dugce chon tir nhém bao gbm:
i)  hydro,

ii) Cre-alkyl, va

iii) halogen;

dugc chon tir nhém bao gém:
i) Cre-alkyl, va

ii) halogen-Ci--alkyl,
duoc chon tir nhdm bao gdm
i)  halogen, va

i1) | hydro,

12 halogen-C1.¢-alkyl;

hoic cdc mudi duge dung cua no.

Theo mdt phuong 4n, sang ché d& xuét hop chat c6 cong thuc Id:
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trong do:

Rl

R2

R3

RS

duoc chon tir nhém bao gdm:
i) aryl,

ii) aryl duoc thé bing 1-4 phan tir thé doc 1ap dugc chon tir amino, xyano,
xyano-Ci¢-alkyl, halogen, halogen-Ci.s-alkoxy, halogen-Ci.¢-alkyl, Ci.¢-
alkoxy, Cig-alkoxy-Ci.6-alkyl, Cys-alkynyl-Ci.¢-alkoxy, Ca-e-alkynyl va
Cie¢-alkyl,

iii) heteroaryl, va

iv) heteroaryl dugc thé bang 1-4 phan tir thé doc 1ap duge chon tir amino,
xyano, xyano-C.¢-alkyl, halogen, halogen-Ci.s-alkoxy, halogen-Ci-¢-alkyl,
Ci-¢-alkoxy, Ci¢-alkoxy-Ci¢-alkyl, Cz-¢-alkynyl-Ci-¢-alkoxy, Cz-¢-alkynyl
va Cr¢-alkyl;

duogc chon tir nhém bao gdm
i)  hydro,

ii) Cie-alkyl, va

iii) halogen;

dugc chon tir nhém bao gém
i) Cie-alkyl, va

ii) halogen-Ci.¢-alkyl,
dugc chon tir nhém bao g(‘“)m
i)  halogen, va

ii) hydro,

1a halogen-Ci.¢-alkyl;
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hodc cac mudi duge dung cia no.

Theo mot phuong &n, sang ché dé xut hop chét c6 cong thic Ia-1:

la-1
trong do
R!  dugc chon tir nhém bao gém
i) aryl,
ii) aryl dugc thé b%mg 1-2 phén tir thé doc 1ap dugc chon tir amino, Xyano,
xyano-Ci¢-alkyl, halogen, halogen-Ci.¢-alkoxy, halogen-Ci.¢-alkyl, Ci--

alkoxy, Cis-alkoxy-Cie-alkyl, Crs-alkynyl-Ci¢-alkoxy, Ca.c-alkynyl va
Ci-alkyl,

iii) heteroaryl, va

iv) heteroaryl duoc thé bang 1-2 phén tir thé doc 1ap duge chon tir amino,
xyano, xyano-Ci.¢-alkyl, halogen, halogen-Ci.¢-alkoxy, halogen-Ci.¢-alkyl,
Ci¢-alkoxy, Cig-alkoxy-Ci.6-alkyl, Ca.s-alkynyl-Ci-6-alkoxy, Ca-s-alkynyl

va Cr¢-alkyl; va
R3 dwoc chon tir nhém bao gém
i) Ciealkyl, va
ii) halogen-C.6-alkyl,
R* dwoc chon tir nthém bao gébm
i)  halogen, va
ii) hydro,
hotic cac mudi dugc dung clia nod.

Theo mdt phuong 4n, sang ché dé xult hop chét c6 cong thirc I, trong do:
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R! 14 heteroaryl dugc thé bing 1-2 phin tir thé doc lap duwgc chon tir xyano,
halogen, halogen-C1.¢-alkoxy, halogen-Ci-6-alkyl, Ci-6-alkoxy, va Cre-alkyl;

R?  1ahydro;
R3 13 Cie-alkyl;
R* duoc chon tir nhém bao gdm
i)  halogen, va
ii) hydro, va
R®  lahalogen-Ci¢-alkyl.
Theo mdt phuong an, sang ché dé xuét hop chét c6 cong thirc I, trong do:
R! 1a heteroaryl duogc thé bﬁng 1-2 phﬁn tr thé ddc 1ap dwge chon tir xyano,
halogen, halogen-C.¢-alkoxy, halogen-Ci.¢-alkyl, C1¢-alkoxy, va Ci-¢-alkyl;
RZ 1a hydrd;
R3  1aCre-alkyl;
R*  lahydro; va
R’  lahalogen-Ci.¢-alkyl.

Theo mdt phuong 4n, sang ché dé& xult hop chét c6 cong thirc I nhu duge mo ta ¢
day, trong d6 R! 1a heteroaryl dugc thé bang 1-2 phan tir thé doc 1ap dugc chon tir
amino va xyano.

Theo mot phuong én, sang ché dé& xuét hop chét c6 cong thirc I nhu duge mo ta ¢
day, trong d6 R! 1a heteroaryl dugc thé bang 1-2 phén t thé doc 1ap duge chon tur
xyano, halogen, halogen-Ci.¢-alkoxy, halogen-C1.¢-alkyl, C1.6-alkoxy va Ci¢-alkyl.

Theo mdt phuwong 4n, sang ché dé xuét hop chét c6 cong thirc I nhu duwgc mo ta &
day, trong d6 R! 1a pyridinyl, 1H-pyrazolyl hodc pyrazinyl, mdi nhém dugc thé bing
1-2 phan tir thé doc 1ap duge chon tir xyano, halogen, halogen-Ci.¢-alkoxy, halogen-
Ci.¢-alkyl, Ci.6-alkoxy va Cis-alkyl.

Theo mdt phuwong 4n, sang ché dé& xut hop chét c6 cong thirc I nhu duge mo ta &
day, trong d6 R! 1a 3,5-diclo-pyridinyl, 3-clo-5-xyano-pyridinyl, 3-clo-5-triflometyl-
pyridinyl, 4-clo-1-(diflometyl)-1H-pyrazolyl, 5-(diflometyl)-pyrazinyl, 5-
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(flometoxy)pyridinyl, ~5-xyano-3-metyl-pyridinyl, 5-xyano-pyridinyl, 5-metoxy-
pyrazinyl hodc 5-metoxy-pyridinyl.

Theo mot phuong 4n, sang ché dé xuét hop chit c6 cong thirc I nhu duge md ta &
ddy, trong d6 bat k& khi nao R' 13 heteroaryl thi hop chét nay la pyridinyl, 1H-
pyrazolyl hodc pyrazinyl.

Theo mot phuong 4n, sang ché dé xuét hop chét c6 cong thire I nhu duge md ta &
day, trong d6 bét ké khi nao R! 1a heteroaryl thi hop chét nay 13 pyridinyl hogc
pyrazinyl.

Theo mdt phuong 4n, sang ché dé xuét hop chit c6 cong thirc I nhu duge md ta &
day, trong d6 bit ké khi nao R! 1a heteroaryl thi hop chét nay 14 pyridinyl.

Theo mot phuong 4n, sang ché dé xuét hop chit c6 cong thirc I nhu duge mo ta &
day, trong d6 R! 1 5-xyano-pyridin-2-yl.

- Theo mét phuong 4n, sang ché d& xuét hop chét c6 cong thire I nhu dwge mod ta &
day, trong d6 bt k& khi nao R! 13 heteroaryl thi hop chét nay 1a pyrazinyl.

Theo mét phuong 4n, sang ché dé xuét hop chit c6 cong thirc I nhu dugc md ta &
day, trong d6 bat k& khi nao R! 14 heteroaryl thi hop chét niy 1a 3-amino-pyrazin-2-yl.

Theo mot phuong én, sang ché d& xuét hop cht c6 cong thirc I nhw dwge mo té &
day, trong d6 R? 1a halogen.

Theo mot phuong 4n, sang ché d& xuat hgp chat c6 cong thire T nhu duge mo ta &
day, trong d6 R? 14 F.

Theo mot phuong 4n, sang ché dé& xuét hop chit c6 cong thirc I nhu duge mo ta &
day, trong d6 R? 1a Cr.¢-alkyl.

Theo mdt phuong 4n, sang ché d& xuét hop chat c6 cong thirc I nhu duge md ta &
day, trong d6 R3 1a metyl.

Theo mot phuong 4n, sang ché d& xuét hop chit c6 cong thirc I nhu duge md ta &
day, trong d6 R* 1a halogen.

Theo mdt phuong an, sang ché dé& xuét hop chit c6 cong thirc I nhu duge md ta &

day, trong d6 R* 13 F.
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Theo mdt phuong an, sang ché d& xuét hop chat c6 cong thirc I nhu duge md ta &
day, trong d6 R* 1a hydro.

Theo mdt phuong an, sang ché dé xuit hop chit c6 cong thirc I nhu duge mo ta &
day, trong d6 R’ 1a flo-Ci¢-alkyl.

Theo mdt phuong an, sang ché dé xuét hop chit c6 cong thirc I nhu duge md ta &
day, trong d6 R’ 1a triflometyl.

Theo mdt phwong 4n, sang ché d& xuét hop chit c6 cong thirc I nhu duge mo ta &
day, hop chit nay dugc chon tir nhém bao gdm:
N-(6-((4R,5R,6R)-2-amino-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-
4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit,
N-(6-((4R,5R,68)-2-amino-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-
4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit, ’
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-
flopyridin-2-yl)-5-xyanopicolinamit,
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-o0xazin-4-yl)-5-
flopyridin-2-yl)-3-clo-5-xyanopicolinamit,
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-
flopyridin-2-yl)-3-clo-53-(triflometyl)picolinamit 2,2,2-trifloaxetat,
N-(6-((48,65)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-
flopyridin-2-yl)-5-metoxypyrazin-2-carboxamit 2,2,2-trifloaxetat,
N-(6-((48,65)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-
flopyridin-2-yl)-5-xyano-3-metylpicolinamit 2,2,2-trifloaxetat,
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-y1)-5-
flopyridin-2-yl)-5-metoxypicolinamit 2,2,2-trifloaxetat,
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-5-
flopyridin-2-yl)-4-clo-1-(diflometyl)- 1H-pyrazol-3-carboxamit 2,2,2-trifloaxetat,
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-
flopyridin-2-yl)-5-(diflometyl)pyrazin-2-carboxamit 2,2,2-trifloaxetat,
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N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-
flopyridin-2-yl1)-3,5-diclopicolinamit 2,2,2-trifloaxetat,
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-o0xazin-4-yl)-5-
flopyridin-2-y1)-5-(flometoxy)picolinamit 2,2,2-trifloaxetat, va
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-
clopyridin-Z-yl)-5-xyanopicolinarnit,

hodc cac mudi duogc dung clia no.

Theo mdt phuong 4n, sang ché @& xuit hop chit c6 cong thirc I nhu dugc md ta &
day, hop chéit nay 1a N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-
1,3-oxazin-4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit hodc mubi duge dung ctia né.

Theo mdt phuong 4n nhét dinh, séng ché d& cap dén quy trinh didu ché hop chét
c6 cong thire I nhu duge xac dinh & ddy, quy trinh nay bao gbm viéc cho hop chit c6
cong thirc XI’ phan tng véi hop chét ¢6 cong thirc XII’ dé tao ra hop chét c6 cong
thue I:

trong d6 R, R, R, R* va R’ 1a nhu dugc xic dinh & ddy va X la nhom bao vé

amino.

Theo mot phwong &n, sang ché @ xuét hop chit c6 cong thirc I nhu duge mo ta &

day, bét ké dugc didu ché bing quy trinh nhu dugc xac dinh & trén.

Theo mdt phuwong an, sang ché @ xuét hop chit c6 cong thirc I nhu duge mo ta &

day dé ding lam chét c6 tac dung diéu tri bénh.

Theo mot phuong én, sang ché d& xuit hop chit c6 cong thirc I nhu duge mo ta &
day dé ding lam chét trc ché hoat tinh BACE.
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Theo mdt phuong an, sang ché d& xuét hop chit c6 cong thirc I nhu duge md ta &
day dé ding 1am chét c6 tac dyng trj liéu dé diéu tri va/hoic phong ngira bénh va/hoidc
r6i loan dugc dic trung béi mirc ting B-amyloit va/hodc oligome B-amyloit va/hodc

cac mang B-amyloit ting va cac thé 1ing dong khéc hogic bénh Alzheimer.

Theo mot phuong 4n, sang ché d& xuét hop chét ¢6 cong thirc I nhu duge md ta &
day dé dung lam chit c6 tac dung tri lidu dé diéu tri va/hoic phong ngira bénh

Alzheimer.

Theo mdt phuong an, sang ché d& xuét hop chét ¢6 cong thire I nhu duge mo ta &
day dé dung lam chit c6 tac dung tri lidu dé diéu tri va/hodic phong ngira bénh xo cing
cot bén teo co (ALS), huyét khéi dong mach, bénh ty mién/viém, bénh ung thu nhu
ung thu v, bénh tim mach nhu nhdi mau co tim va ddt quy, bénh viém da co, hoi
ching Down, bénh da day-ruft, u nguyén bao thin kinh dém da hinh, bénh Graves,
bénh Huntington, bénh viém co thé vui (IBM), phan ng Viém, sacom Kapoéi, bénh
Kostmann, bénh luput ban do, viém co mac dai thyc bao, bénh viém kho6p tu phat &
thiu nién, viém khép u hat, u hic séc t6 4c tinh, da u tiy, viém khop dang thép, hoi
ching Sjogren, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, bénh Whipple

hodc bénh Wilson.

Theo mdt phuong 4n nhét dinh, sang ché dé xut dugc phdm chita hgp chét c6

cong thirc I nhu duge md ta & day va chét mang duoc dung va/hodc ta dugc duge dung.

Theo mot phuong én nhét dinh, sang ché mé ta viéc st dung hop chét c6 cong

thire I nhu duge md ta & day dé bao ché thudc dé sir dung dé &rc ché hoat tinh BACEL.

Theo mdt phuong an nhét dinh, sang ché mé ta viéc st dung hop chét c6 cong
thire I nhu dugc md ta & ddy dé bao ché thudc dé diéu tri bénh va/hodc phong ngira
bénh va/hoic rdi loan dugce dic trung bdi mire ting cua p-amyloit va/hodc oligome -

amyloit va/hodc cac mang B-amyloit va cac thé ldng dong khac hoic bénh Alzheimer.

Theo mo{t phuong an nhét dinh, sang ché mo ta viéc st dung hop chét c6 cong
thite T nhu duge mé ta & ddy dé bao ché thube dé didu tri va/hodc phong ngira bénh
Alzheimer.

Theo mdt phuong an nhét dinh, séng ché md ta viéc st dung hop chét ¢6 cong

thire T nhu dugc md ta & day dé bao ché thude dé diéu tri va/hodc phong ngira bénh xo

-21-



27076

cing cdt bén teo co (ALS), huyét khdi dong mach, bénh tu mién/viém, bénh ung thu
nhu ung thu va, bénh tim mach nhu nhdi mau co tim va dot quy, bénh viém da co, hoi
chirng Down, bénh da day-rudt, u nguyén bao thn kinh dém da hinh, bénh Graves,
bénh Huntington, bénh viém co thé viii (IBM), phén Gng viém, sacom Kaposi, bénh
Kostmann, bénh luput ban d06, viém co mac dai thuc bao, bénh viém khép ty phat &
thiéu nién, viém khép u hat, u hiic sc t 4c tinh, da u tiy, viém khép dang thdp, hoi
ching Sjogren, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, bénh Whipple

hodc bénh Wilson.

Theo mdt phuong an nhit dinh, sang ché mo ta viéc sir dung hop chit ¢6 cong
thitc I nhu dugc md ta & day dé bao ché thudc dé diéu tri va/hoic phong nglra bénh
Alzheimer.

Theo mot phuong 4n, sang ché d& xuét hop chét c6 cong thirc I nhu dugcmo ta &

day dé sir dung dé trc ché hoat tinh BACEL.

Theo mot phuong 4n, sang ché d& xuét hgp chét c6 cong thic I nhu duge mo ta &
day dé ding dé diéu tri va/hodc phong nglra bénh va rdi loan duge diic trung boi mire
tang ciia P-amyloit va/hodc oligome B-amyloit va/hodc cdc mang B-amyloit va cac thé

ling dong khac hodc bénh Alzheimer.

Theo mdt phuong 4n, sdng ché dé xut hop chét c6 cong thirc I nhu duge md ta &

day dé dung dé diéu tri va/hoic phong nglra bénh Alzheimer.

Theo mdt phuong an, sang ché dé xut hop chét c6 cong thirc I nhu duge md ta &
day dé dung dé diéu tri va/hoic phong ngira bénh xo cimg cft bén teo co (ALS), huyét
khébi dong mach, bénh ty mién/viém, bénh ung thu nhu ung thu vi, bénh tim mach nhu
nhdi mau co tim va dot quy, bénh viém da co, hoi ching Down, bénh da day-rudt, u
nguyén bao thin kinh dém da hinh, bénh Graves, bénh Huntington, bénh viém co thé
vii (IBM), phan tng viém, sacom Kaposi, bénh Kostmann, bénh luput ban do6, viém
co mac dai thuc bao, bénh viém khép tir phat & thiéu nién, viém khép u hat, u hic séc
t§ 4c tinh, da u tiy, viém khép dang thip, hdi chimg Sjogren, SpinoCerebellar Ataxia
1, SpinoCerebellar Ataxia 7, bénh Whipple hodc bénh Wilson.

Theo m4t phuong an nht dinh, sang ché md ta phuong phép dé st dung dé tc
ché hoat tinh BACEL, cy thé 1a @& didu tri bénh va/hodc phong ngira bénh vihogc réi
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loan dugc dic trung bdi mic ting cua B-amyloit va/hodc oligome B-amyloit va/hodc
cac mang B-amyloit va cac thé ldng dong khic ho#ic bénh Alzheimer, phuong phép nay
bao gdbm viéc ding hop chét c6 cong thirc I nhu duge mo ta & ddy cho ngudi hodc

dong vat.

Theo mdt phuong 4n nhét dinh, séng ché mo ta phuong phap dé ding dé diéu tri
vd/hodic phong nglra bénh Alzheimer, phuwong phép nay bao gdm viéc ding hop chét

¢ cdng thirc I nhu duge mo ta & ddy cho ngudi hodc dong vét.

Theo mdt phuong an nhét dinh, séng ché mo ta phuong phép d& dung dé diéu tri
vd/hoic phong nglra bénh xo cting cdt bén teo co (ALS), huyét khéi dong mach, bénh
tw mién/viém, bénh ung thu nhu ung thu vi, bénh tim mach nhu nhdi méu co tim va
dot quy, bénh viém da co, hdi chimg Down, bénh da day-rudt, u nguyén bao than kinh
dém da hinh, bénh Graves, bénh Huntington, bénh viém co thé vui (IBM), phéan tng
viém, sacom Kaposi, bénh Kostmann, bénh luput ban d6, viém co mac dai thuc bao,
bénh viém khép tu phat ¢ thiéu nién, viém khép u hat, u héc séc tb 4c tinh, da u tuy,
viém khép dang thip, hoi ching Sjogren, SpinoCerebellar Ataxia 1, SpinoCerebellar
Ataxia 7, bénh Whipple hodc bé¢nh Wilson, phuong phap nay bao gdm viéc dung hop

chét c6 cong thtrc T nhu duge md ta & ddy cho ngudi hodc dong vat.

Ngoai ra, sang ché bao gbm tét ca cac chét ddng phan quang hoc, tic 1a cac chét
ddng phéan khong ddi quang, hdn hop chit ddng phan khong ddi quang, hdn hop
raxemic, tit ca cdc chit déng phan dbi anh twong Ung cla ching va/hodc cac chét

tautome ciing nhu c4c solvat clia chiing cia cac hgp chat c6 cong thuc I.

Nguoi ¢ hiéu biét trung binh trong linh vuc s& nhén ra rang cac hop chét c6 cong

thire I ¢6 thé ton tai dudi dang tautome:

T4t ca cac dang tautome dugc bao gbm trong séng ché.

Céc hop chét ¢6 cong thirc I ¢6 thé chira mot hoge nhiéu tAm khong ddi ximg va

do d6 c6 thé tdn tai dudi dang cc raxemat, cdc hdn hop raxemic, cac chat dong phén
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d6i anh don, hdn hop cac chit ddng phan khong d6i quang va céc chét dong phan
khong dbi quang riéng ré. Cac tdm khong d6i xtmg khéc co6 thé c6 mit phu thudc vao
ban chit ciia cc phan tir thé khac nhau trén phan tir. M3i tdm khong dbi xang mdt
cach doc 1ap s& tao ra hai chét ddng phan quang hoc va dugc du dinh rang tit ca céc
dang ddng phan quang hoc c6 thé ¢6 va cac dang ddng phan khong d6i quang trong
hdn hop va dudi dang hop chét tinh khiét hodc dugc tinh ché mot phén dugc bao gdm
trong sang ché ndy. Séng ché bao gdm tét ca cic dang ddng phan cua cac hop chit nay.
Qua trinh téng hop doc lap cac chit déng phan khong dbi quang nay hoic tach sic ky
chiing c6 thé dat duoc nhu da biét trong linh vye bing phuong phép bién d6i thich hop
dwoc mb tA trong ban md ta. Héa hoc 14p thé tuyét ddi ctia chiing c6 thé duge x4c dinh
bing phuong phap khao st tinh thé bing tia X cho céc san phdm két tinh hoic cac
chit trung gian két tinh ma dugc tao din xuét, néu cin, vdi tdc nhan phan Gng chia
tam khong dbi xtmg c6 c4u hinh tuyét dbi da biét. Néu mudn, cac hdn hop raxemic cla
cac hop chét c6 thé dugc tach ra sao cho céc chét ddng phan d6i anh riéng r& dugc
tach. Viéc tach ndy c6 thé duge thyc hién bing cac phwong phap da dwgc biét 1o trong
linh vuc, nhu lién hop hdn hgp raxemic cia cac hop chat v&i hop chét tinh khiét vé
mit ddng phan d6i anh dé tao thanh hdn hop chét ddng phan khong d6i quang, sau d6
tach cac chit dong phan khong d6i quang riéng ré bang cac phuong phép tiéu chuén,
nhu tinh ché hodc séc ky phan doan. Cac chét ddng phan 1ap thé ctia cac hop chét c6
cong thic I 1a cac hop chét c6 cong thic Ia hodc cac hop chét ¢ cong thirc Ib, cu thé

1a cac hop chét c6 cong thirc Ia, trong d6 cic gbc c6 nghia nhu duge md ta trong cac

phuong 4n bat ky.
5
HN. O R
2

X
1 1 4
R RAL_N__NO > SR

3

T Y ULE

R

Ia Ib

Theo céac phuong an, néu cac chit ddng phan d6i anh tinh khiét quang hoc dugc
tao ra, chit ddng phan tinh khiét quang hoc c6 nghia 14 hop chit chtra > 90% chit dong
phan mong mubn theo trong luong, cu thé 12 > 95% chit dong phan mong mubn theo

trong lugng, hodc cu thé hon 1a > 99% chit ddng phan mong mubn theo trong lugng,
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phén trim trong luong da néu dya vao tdng trong luong ciia (c4c) chét ddng phan clia
hop chét. Cac hop chét tinh khiét khong dbi xtg hodc dugc 1am gidu khong d6i xtng
c¢6 thd dugc didu ché bang cach tdng hop chon loc khong d6i xtmg hodc bing cach
tach cac chét ddng phan déi anh. Viée tich cac chit ddng phan dbi anh c¢6 thé dugc

thuc hién trén san phim cudi cling hogc theo cach khéc trén chét trung gian thich hop.

Céc hop chét ¢ c6ng thitc T c6 thé dugc didu ché theo cac so dd dudi day.
Nguyén liéu ban dAu 6 sin trén thi truong hodc ¢6 thé duge didu ché theo cac phuong
phép da biét. Cac gbc va céc bién sb bat ky duge xdc dinh trude day s& tiép tuc co

nghia nhu dugc dinh nghia truede day trir khi ¢6 quy dinh khac.

Céc hop chit c6 cong thirc I ¢6 thd duge didu ché thong qua mdt sé phwong phap
tdng hop vi du nhu duge minh hoa trong céc so dd 1 va 2. Viéc didu ché cac hop chit
¢6 cong thuce I cua sang ché ¢6 thé duoc tién hanh theo phuong phép téng hop Ién lugt
hoic ddng thoi. Viéc tbng hop cac hop chit cua sang ché dugc thé hién trong so dd 1
dudi day. Cac ky na‘lng cn thiét dé tién hanh phan tng va tinh ché cac san phém taora
duoc biét déi v6i ngudi c6 trinh do trung binh trong linh virc. Cac phan tir thé va céc
chi s§ duge st dung trong phan mb ta dudi ddy cua cac quy trinh c6 nghia dugc duara

& trén trix khi ¢6 quy dinh trai ngugc hin.

Chi tiét hon, cdc hop chét c6 cong thirc I ¢6 thé dugc diéu ché theo cac phuong
phap dugc néu dudi day, theo cac phuong phép duge néu trong cac vi du thyc hién
hoidc theo cac phuong phap tuong tu. Cac didu kién phan tng thich hgp cho céc buge
phan (ng riéng dugc ngudi ¢ hiéu biét trung binh trong linh vuc biét r5. Trinh ty
phan tng khong bi gi6i han & trinh ty duoc thé hién trong cac so dd dudi ddy, tuy
nhién, tiy thudc vao cdc nguyén li€u ban d4u va kha ning phin (mg twong Ung cla
chung, trinh ty cua céc budc phan Gng co6 thé dugc thay ddi tiry y. C4c nguyén liéu ban
dau hodc c6 ban trén thi trudng hodc co thé dugc didu ché bing cac phuong phép
tuong tw voi cac phuong phap duge néu dudi day, theo cac phuong phap duge md ta
trong cac tai li€u vién din duogc néu trong ban md ta hodc trong cic vi du, hodc bing

cac phuong phap da biét trong linh vuc.

Céc hop chit c6 cong thirc I duge md ta trong so dd 1 c6 thé duoc phéan 1ap va

duoc tinh ché bing cdc phuong phap da biét dbi véi ngudi cé hiéu biét trung binh
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trong linh vye, nhu nhung khong gidi han 6, séc ky trao dbi ion, su chiét tach pha rén,
chiét 16ng-16ng, sic ky silic oxit, két tinh va HPLC diéu ché.

Chi tiét hon, cac hop chét cé cong thirc I theo sang ché c6 thé dugc didu ché bang
cac phuong phéap va cac quy trinh duoc néu dudi day. Mot sd quy trinh dién hinh cho

viéc didu ché cac hop chét c6 cong thirc I duge minh hoa trong so dd 1.

0 9
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So @b 1: Téng hop hop chit I’
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Céc keton khong c6 trén thi trudng cb cong thirc chung A3 ¢o6 thé dugc tdng hop
bang céc cdch nhu duge md ta trong so dd 1 hodic bing cach khac da duge biét dbi véi
ngudi c6 hiéu biét trung binh trong linh vyc. Amit Weinreb c6 cong thirc A2 ¢6 thé thu
dugc biang phan (mg ngung tu chudn cua cac axit c6 cong thitc Al voi N,0O-
dimetylhydroxylamin hodc bang céach hinh thanh san phim trung gian cia axyl clorua
cla cac axit cd cong thirc Al bang cach st dung chét phan ting nhu oxalyl clorua hodc
thionyl clorua bang cach st dung cac didu kién tiéu chuén nhu trietylamin/diclometan.
Céc amit c6 cong thirc A2 ¢6 thé dugc phan tmg v6i cac chét co-kim nhu metylmagie
bromua (dbi v6i R? = Me) trong dung méi khong proton tro nhu tetrahydrofuran hodc

dietyl ete dé tao ra céc keton mong mudn ¢6 cong thirc A3.

Céc rugu amino cla san phim trung gian c6 cdng thirc A9 c6 th8 dugc didu ché
theo kiéu ddng phan ddi anh chon loc nhu sau: cac keton thom c6 cong thirc A3 ¢6 thé
dugc chuyén hoa thanh sulfinyl imin c6 cong thitrc chung A4 theo phuong phép tuong
tu voi phuong phap néu trong tai liéu: T.P. Tang & J.A. Ellman, J. Org. Chem. 1999,
64, 12, bang cach ngung ty nhom aryl keton va sulfinamit, vi dy alkyl sulfinamit, trong
treong hgp nay cu thé nhét 1a (R)-(+)-tert-butylsulfinamit khi c6 mit cla axit Lewis
nhu vi du titan(IV)alkoxit, cu thé hon 13 titan(IV)etoxit trong dung moi nhu ete, vi du
dietyl ete hodic cy thé hon 12 tetrahydrofuran, & nhiét do nam trong khoang tir 23°C dén
70°C.

Qua trinh chuyén héa ctia sulfinyl imin A4 thanh sulfinamit este A5 dién ra mot
céch chon loc 1ap thé bing nhom thé dinh huéng khong ddi xtimg nhu duge md ta béi
Tang & Ellman. Sulfinyl imin A4 c6 thé duogc phan tng vdi titan enolat dugc tao ra tir
vi du alkyl axetat, cu thé 1a etyl axetat, LDA va clotriisopropoxytitan & nhiét do thép,
cu thé 1a & —78°C trong dung mdi nhu ete, vi du dietyl ete hodc cu thé hon 13 THF.
Theo cach khac, sulfinamit este AS c6 thé dugc tao ra tr sulfinyl imin A4 bing phan
g Reformatsky cua dAn xuét bromoaxetic este va bui k&m, tly y véi sy c6 mdt cia
dE‘)ng(I) clorua, trong dung mdi nhu ete, vi du dietyl ete hodc cu thé hon 1a THF, &
nhiét d6 ndm trong khoang tir 0 dén 70°C, cu thé 12 & nhiét do nim trong khoang tir 5

dén 10°C.

~ Sulfinamit este khong dbi xing A5 c6 thé duge khir thanh ruou khong d6i xtng
A6 bing céch khit etyl este bing hydrua kiém, cu thé 12 lithi bohydrua hogc lithi nhom
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hydrua trong dung moi nhu ete, vi du dietyl ete hodc cu thé hon 12 THF, & nhiét do
nim trong khoang tir 0°C dén 50°C, cu thé 1a ¢ 23°C.

Su oxy hoa ciia rugu khong ddi xtmg A6 thanh aldehyt khong d6i xtmg A7 c6 thé
dat duoc bing céc phuong phép oxy hoa khac nhau da duge biét dbi v6i ngudi ¢6 trinh
d6 trung binh trong linh vyc. Sy oxy héa dya trén DMSO, nhu sy oxy hoéa Swern-
Moffat bing cach stt dung DMSO, oxalyl clorua va bazo amin nhu trietylamin hodc
diisopropyletylamin hodc oxy hoa Parikh-Doering bang cach sit dung DMSO, phuc
lvu huynh trioxit-pyridin va bazo amin nhu trietylamin hodc diisopropyletylamin la

cac phuong phap cu thé.

Rugu khong dbi ximg A8 c6 thd8 dugc tao ra bang cach thém
trimetyl(triflometyl)silan (chit phan tmg Ruppert-Prakash) vao aldehyt khong abi
xtmg A7 véi sy c6 mit cla mot lugng chit xGc tic cula nguén florua nhu
tetrabutylamoni florua hogc tetrametylamoni florua trong dung moéi nhu ete, vi du
dietyl ete hodc cu thé hon 1a THF, & nhiét d6 nim trong khoang tir —40 dén 23°C, cu
thé 13 & nhiét d6 ndm trong khoang tir -20 dén 0°C. Viéc bd sung thém mot lugng siéu
ty luong nita cua tetrabutylamoni florua vao nhém hydroxyl tu do phan tach
frimetylsilylete duoc tao ra ban diu cia ruou khong d6i xtmg A8. Phan tng ndy tao ra
céc ty 18 thay ddi ctia rugu khong d6i xtmg A8 va epime twong Umg, ma co thé duoc

tach ra bang séc ky. Céc chi tiét khac nita dugc dwa ra trong phan thit nghiém.

Thiy phén nhém thé dinh huéng khong d6i xtmg trong rugu khong d6i xung A8
dé tao ra rugu amino khong d6i xtmg A9 c6 thé dugc thuc hién véi axit vo co, vi du
axit sulfuric hoac cu thé 1a axit clohydric trong dung mdi nhu ete, vi du 1,4-dioxan
hodic cu thé hon 1a THF, & nhiét d ndm trong khoang tir 0°C dén 50°C, cu thé 12 &
23°C.

Cac aminooxazin khong ddi ximg c6 cong thirc A10 ¢6 the dugc dicu ché bing
phan ung cia céc rugu amino khong dbi xtng c6 cong thitc A9 v6i xyano bromua
trong dung mdi nhu ruou, cu thé 1a etanol, & nhiét 46 ndm trong khoang tir 23°C dén

100°C, cu thé 12 & 80°C.

Viéc bao v& nhom amino trong cac hop chét khong dbi xtmg c6 cong thirc A10,
dé tao ra 2-clopyridin c6 cong thic A1l c6 thé dugc thuc hién véi triarylmetyl clorua,

nhu triphenylmetyl clorua (Tr-Cl), p-metoxyphenyldiphenylmetyl clorua (MMTr-Cl),
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di(p-metoxyphenyl)phenylmetyl clorua (DMTr-Cl) hodc tri(p-metoxyphenyl)metyl
clorua (TMTz-Cl), cu thé 1a DMTr-Cl, trong céc diéu kién bazo, vi du khi c6 mit cia
amin, nhu trietylamin hoic diisopropyletylamin, trong dung méi dugc clo héa, nhu
diclometan hodc clorofom, & nhiét do nim trong khoang tir 0°C dén nhiét 46 moi

truong.

2-clopyridin c6 cong thirc A1l c¢6 thd dugc phan tng véi céc chat twong duong
amoniac, nhu benzophenon imin, khi c6 mit cua chit xtc tac kim loai chuyén tiép
thich hop, nhu  bis(dibenzylidenaxeton)paladi  (0) ((dba),Pd)  hodc
tris(dibenzylidenaxeton)dipaladi (0) ((dba);Pd2)), va phéi tir thich hop, nhu rac-2,2'-
bis(diphenylphosphino)-1,1'-binaphtyl (rac-BINAP), 2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl (X-PHOS) hodc 2-di-tert-butylphosphino-2',4',6'-
triisopropylbiphenyl (¢-Bu X-PHOS), khi ¢6 mit ciia bazo, nhu natri ferz-butoxit, kali
phosphat ho#ic xesi carbonat, trong dung mdi thich hop, nhu toluen hodc 1,4-dioxan,
trong moi trudng tro, nhu nito hodc argon, & nhiét do ndm trong khoang tir 80 dén

110°C, @8 tao ra cac hop chét c6 cong thirc A12.

Viéc khir bao vé cla ca hai nhém amino trong cac hop chét c6 cong thirc A12 c6
thé dat dugc bang quy trinh mdt binh dAu tién bing cach cho hop chét nay phan tng
v6&i mot axit hitu co manh, nhu axit trifloaxetic, trong cdc dung mdi dugc clo hoa, nhu
diclometan hodc clorofom, trong céac didu kién khan & nhiét d6 nim trong khoang tir
0°C dén nhiét d6 méi truong d& phan tach nhém DMTr. Sau d6, thém nudc hoic axit
clohydric chita nuéc dé phan téch benzophenon imin va phan Gng & nhi¢t d6 moi

trueong tao ra diamin khong d6i xtmg c6 cong thirc A13.

Viéc bao vé€ chon loc nhém amino cia gbc 2-aminoxazin trong diamin c6 cong
thitc A13 dé tao ra cac hop chét c6 cong thirc chung A14, c6 thé dugc thyc hién bang
phan Ung véi di-tert-butyl dicarbonat trong cac diéu kién bazo, vi du khi c6 mit cua
amin, nhu trietylamin ho#c diisopropyletylamin, trong dung moi, nhu tetrahydrofuran
hoic diclometan, & nhiét do nim trong khoang tir 0 dén 40°C, cu thé 13 & nhiét do moi

trudng.

Phén tng lién hop amit cia 2-aminopyridin c6 cong thirc A14 va axit carboxylic
c6 cong thie R2-COH dé tao ra cdc amit c6 cong thirc Al5 cb thé duoc thyc hién

bang tic nhin ngung ty, nhu O-(benzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni.-
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hexaflophosphat (HBTU) hodc O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni-
hexaflophosphat (HATU), khi c¢6 mit cua amin, nhu trietylamin hogc
diisopropyletylamin, trong dung moi, nhu diclometan, axetonitrili hodc N,N-
dimetylformamit, & nhiét @ nim trong khoang tir 0°C dén nhiét d6 moi truong.

Viéc phan tach nhém tert-butoxy carbonyl bdo vé trong cac hop chét c6 cong
thirc A15 dé tao ra cac hop chét c6 cong thirc chung I’ ¢6 thé dugc thuc hién bﬁng axit,
nhu axit trifloaxetic, trong cdc dung mdi tro, nhu diclometan, & nhi¢t do nam trong
khoang tir 0°C dén nhiét d6 mdi trudng.

va chét ddng phan d6i anh

0
S
0 N’ t-Bu
R R
Br Ns _— Br N _— Br N — BPBr N
. /~~ \__~r° \_/~% \ J~R
SiEt; SiEty SiEt;
B1 B2 B3 B4

L ) va chét ddng phan ddi anh
va chat dong phan doi 4nh va chét ddng phan ddidnh va chét ddng phan déi anh

:S iMC3

“Biag0 cooks

HN 4

BS B6 B7 BS
va chét ddng phan d6i anh va chit ddng phan d6i anh va chét ddng phan ddi anh

BocHN_ O

1
N

) CF3

So d 2: Quy trinh tdng hop khéc clia cc hop chét Ja-1’
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Theo cach khac, cac hop chét c6 cong thirc I co thd dugc didu ché theo so db 2.

Céc aryl keton khong c6 trén thi trudng cé cdng thirc chung B3 ¢ thé dwoc tong
hop tir pyridin dugc bao vé silyl B2 dugc didu ché tir pyridin B1 bang cach cho phan
g v6i mot bazo manh, vi du LDA va alkylclosilan, t5t hon 13 trietylclosilan trong
cac dung moi khong proton khong phan ung nhu tetrahydrofuran hodc dietyl ete.
Pyridin dugc bao vé B2 sau d6 cé thé dugc cho phan ing mot 14n nita v6i mot bazo
manh, vi du LDA va amit, vi du axetamit d6i vé6i R® = Me, tt hon 1a N,N-
dimetylaxetamit, trong cdc dung mdi khong proton khong phan l’xng nhu

tetrahydrofuran hodc dietyl ete dé tao ra aryl keton mong mudn cé cong thirc B3.

Sulfinyl imin c¢6 cong thic B4 ¢6 thé dugc didu ché theo phuong phép tuong ty
v6i T.P. Tang & J.A. Ellman, J. Org. Chem. 1999, 64, 12, bang cach ngung tu véi aryl
keton c6 cong thirc B3 va sulfinamit, vi du alkyl sulfinamit, cu thé nhét 1a (R)-tert-
butylsulfinamit hodc (S)-tert-butylsﬁlﬁnamit, khi ¢6 mit cua axit Lewis nhu vi du
titan(IV)alkoxit, cu thé hon 14 titan(IV)etoxit, trong dung mdi nhu ete, vi du dietyl ete
hodc cu thé hon 14 tetrahydrofuran.

Su éhuyén héa cla sulﬁnyi imin ¢6 cong thitc B4 thanh céc sulfinamit este co
cong thirc BS duoc tién hanh chon loc 14p thé bing nhém thé dinh huéng khong dbi
xtng nhu duge mod ta béi Tang & Ellman. Céc sulfinyl imin c¢6 cdng thirc B4 ¢6 thé
dugc phan Ung trong phan Ung Reformatsky v6i kém enolat, duge tao ra tir alkyl
axetat dugc thé bang halogen, vi du cu thé 13 etyl bromoaxetat (R* = H) va etyl
bromofloaxetat (R* = F), va bt k&m hoat héa & nhi€t do nam trong khoang tir nhiét do
moi truong dén nhiét do cao, cy thé 1a & nhiét d nim trong khoang tir 23 dén 60°C,
trong dung mdi nhu ete, vi du dietyl ete hodc cy thé hon 13 tetrahydrofuran, tly ¥ vdi

su c6 mat cua mudi ddng (D), t6t hon 1a ddng (I) clorua.

Theo céch khéc, cho céc sulfinyl imin c6 cong thirc B4 phan g vdi titan enolat
dugc tad rd tir vi du alkyl axetat, t6t hon 13 metyl axetat, LDA va clotriisopropoxytitan
& nhiét d6 thép, t5t hon 1a & —78°C trong dung mdi nhu ete, vi du dietyl ete hogc ot
hon nita 1a THF dé tao ra hop chét c6 cong thirc BS.

Su chuyén hoa ciia sulfinamit este ¢6 cong thirc BS thanh este c6 cong thirc B6
¢6 thé duoc thuc hién véi tetrabutylamoni florua héac t6t hon 1a kali florua khi ¢6 mat

clia axit, vi du axit axetic trong ete hodc amit tbt hon 13 trong hdn hqp' cua THF va
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dimetylformamit & nhiét 4o nim trong khoang tir nhiét do moi trudng dén nhiét do cao,

cu thé 12 & nhiét d6 ndm trong khoang tir 23 dén 40°C.

Céc aldehyt c6 cong thirc B7 co thé dugc didu ché bing cach khir etyl este ¢6
cong thirc B6 bing hydrua kiém, vi dy lithi nhém hydrua khi ¢6 mit cia dietylamin
ho#ic natri dihydrobis(2-metoxyetoxy)aluminat (Red-Al), tbt hon 13 véi diisobutyl
nhdm hydrua (DIBAH) trong dung mdi tro nhu ete, vi du dietyl ete hodc cu thé hon 13
tetrahydrofuran, hodc trong dung méi dugc clo hoa, nhu diclometan, ¢ nhiét do nam

trong khoang tir —78°C dén nhiét do moi trudng.

Theo céach khic, cic aldehyt c6 cong thirc B7 ¢6 thé duoc diéu ché bang cach
khir etyl este c6 cdng thirc B6 thanh c4c ruou twong ung bing hydrua kiém, vi du lithi
nhdm hydrua hoc tot hon 13 lithi bohydrua trong dung mdi tro nhu ete, vi du dietyl ete
hodc cu thé hon 13 tetrahydrofuran, & nhiét do nim trong khoéang tir 0°C dén nhiét 4o
mdi trudng. Ruou tao ra c6 thé duge oxy hoéa thanh céc aldehyt c6 cong thirc B7 bang
cac phuong phép khac nhau d3 dugce nguoi cé trinh do trung binh trong linh vyc biét
6. Su oxy héa dua trén DMSO, nhu sy oxy héa Swern-Moffat béng cach st dung
DMSO, oxalyl clorua va bazo amin nhu trietylamin hodc diisopropyletylamin hodc
oxy hoéa Parikh-Doering bing céach sir dung DMSO, phirc luu huynh trioxit-pyridin va
bazo amin nhu trietylamin hodc diisopropyletylamin la cac phwong phéap cu thé. Céc
phuong phép khac nita 1a vige it dung céc chit phan (ng iot hoa tri cao, nhu vi du
Dess-Martin periodinan trong dung mdi dugc clo héa nhu diclometan & nhiét 46 mdi

truong.

Cac trimetylsilylete c6 cong thirc B8 ¢ thé thu dugc bing cach cho céc aldehyt
c6 cong thac B7 phan Ung voi chit phan tmg triflometyl hoa, t6t hon 1a
triflometyltrimetylsilan (chdt phan ung Ruppert-Prakash), khi c6 mit cua
tetrabutylamoni florua hodc t6t hon 13 tetrametylamoni florua trong dung méi nhu ete,
vi du dietyl ete hodc cu thé hon 13 tetrahydrofuran, & nhiét dd ndm trong khoang tir —
10°C dén nhiét 46 mai truong.

Thuy phan nhém thé dinh huéng khong ddi xtmg va trimetylsilylete c6 cong thirc
B8 dé tao ra rugu amino ¢ cong thic B9 c6 thé dugc thuc hién véi axit vo co, vi dy
axit sulfuric hodc cu thé 13 axit clohydric, trong dung mdi nhu ete, vi du dietyl ete,

tetrahydrofuran hodc cu thé hon 1a 1,4-dioxan.
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Céac aminooxazin ¢6 cong thic B10 (R, R’= H) ¢6 thé duoc didu ché bing phan
{mg clia rugu amino c6 cong thirc B9 véi xyano bromua trong dung mdi nhu ruqu, cy

thé 1 etanol.

Viéc bao vé nhém amino cua gbc 2-aminoxazin ¢6 cong thic B10 dé tao ra cac
hop chit c6 cong thic chung B11, ¢ thd dugc thuc hién bing phan tng véi di-tert-
butyl dicarbonat trong cac diéu kién bazo, vi du khi c6 mit cia amin, nhu trietylamin
hodc diisopropyletylamin, trong dung méi, nhu tetrahydrofuran hodc diclometan, &

nhiét 6 nim trong khoang tir 0 dén 40°C, cu thé 12 & nhiét d0 méi trudong.

Theo cach khac, cac hop chét c6 cong thirc chung B11 ¢6 thé dugc diéu ché theo
trinh tu sau: thi nhit, cho rugu amino c6 cong thirc B9 phan tng véi isothioxyanat
nhu benzoylisothioxyanat (BzNCS) trong cdc dung mdi nhu etyl axetat,
tetrahydrofuran hodc axetonitril & nhiét do nim trong khoang tir 0°C dén 80°C, t&t hon
1a 23°C, dé tao ra cac rugu thioure; th& hai, rugu thioure nay ducjc dong véng thanh
cac oxazin dugc N-benzoyl hda c6 cdng thitc B10 (R =H, R’ = Bz) bing cach khir
nuéc thong qua phan (ng véi carbodiimit, nhu vi du dixyclohexylcarbodiimit,
diisopropylcarbodiimit hodc N-(3-dimetylaminopropyl)-N'-etylcarbodiimit
hydroclorua (EDC-HCI), tdt hon 1a EDC-HCI, trohg cac dung moi nhu etyl axetat,
tetrahydrofuran hodc axetonitril, t6t hon 13 axetonitril, & nhiét do nim trong khoang tir
23°C dén 100°C, t6t hon 1a 80°C; thtr ba, chuyén cdc nhém bao vé ra khdi céc oxazin
dugc N-benzoyl hoa c6 cong thirce B10 (R = H, R’ = Bz) dén cac oxazin dugc N-tert-
butoxycarbonyl hoa cé cong thirc B11 ¢o6 thé dugc thuc hién trong quy trinh hai bude
dAu tién bang phan tmg véi di-teft-butyldicarbonat (Boc20) khi c6 mat cia bazo amin
nhu trietylamin hodc N-etyl-N,N-diisopropylamin, trong dung méi nhu diclometan,
tetrahydrofuran hodc axetonitril, & nhiét 4o nim trong khoang tir 0°C dén 40°C, tbt
hon 1a 23°C, dé tao ra oxazin dugc axyl hoa hai 14n ¢6 cong thitc B10 (R =Boc, R’ =
Bz), va loai bé nhém benzoyl chon loc thir hai bang cach cho oxazin dugc axyl hoa hai
14n c6 cong thitc B10 (R = Boc, R’ = Bz) phén ng v6i chét 4i nhan amin, nhu vi dy
dietylamin, dimetylamin ho#dc amoniac, t6t hon 13 amoniac, trong dung mdi nhu
diclometan hodc tetrahydrofuran, tdt hon 13 tetrahydrofuran, & nhiét do nim trong

khoang tr 0°C dén 40°C, t6t hon 1a 23°C.

-33-



27076

Qua trinh chuyén héa ciia nhém bromo trong cong thirc B11 thanh nhém amin
trong cong thuc B12 ¢6 thé duoc thuc hién bing cach cho phan ing véi azit, cu thé 1a
natri azit va ddng (I) halogenua, cu thé 12 ddng (I) iodua khi c6 mit ctia L-ascorbat va
alkyl-1,2-diamin, cu thé 13 trans-N,N'-dimetylxyclohexan-1,2-diamin, trong dung moi

proton nhu rwou cy thé 13 etanol va nudc & nhiét d6 cao, t6t hon 1 khoang 70°C.

Phén tmg két hop amin thom B12 véi axit carboxylic dé tao ra céc amit c6 cong
thirc B13 ¢6 thé dugc thuc hién véi T3P trong dung mdi khong proton nhu EtOAc &
nhiét d6 mdi trudng; hodc theo cach khac, axit carboxylic ¢6 th8 duogc hoat hoa bing
cach st dung céc chit phan tmg nhu oxalyl clorua hodc 1-clo-N,N,2-trimetyl-1-
propenylamin (chét phan tmg Ghosez, CAS-no. 26189-59-3) trong dung mdi dugce clo
héa nhu diclometan & 0°C tiép theo 1a cho phan (mg véi amin thom B12 khi c6 mat
clia bazo amin nhu trietylamin hodc diisopropyletylamin & nhigt do nim trong khoang
tir 0°C dén nhiét d6 moi trudong.

Viéc phan tdch nhém tert-butoxy carbonyl béo vé trong céc hop chét c6 cong
thirc B13 dé tao ra cic hop chét c6 cong thirc chung I ma c6 cong thic Ia-1° cb thé
duqc thuc hi€én bﬁng axit, nhu axit trifloaxetic, trong cadc dung méi tro, nhu diclometan,

& nhiét do ndm trong khoang tir 0°C dén nhiét do moi trudng.

Cac mudi duge dung twong Umg voi céc axit c6 thé thu dugc bing céc phuong
phép ti€u chuén da biét rd boi ngudi c6 hidu biét trung binh trong linh vyc nay, vi dy
bing cach hoa tan hop chét c6 cong thic I trong dung médi thich hop, vi dy, dioxan
hodc tetrahydrofuran va thém lugng thich hop cla axit twong Ung. Cac san phim
thuong c6 thé dugc phan tach bang cach loc hodc bang sic ky. Qué trinh chuyén hoa
ctia hop chit c6 cong thic I thanh mudi duge dung bing bazo co thé dugc thuc hién
bang cach xtt ly hop chit nay bang bazo. Mot phwong phép c6 th dugc thuc hién dé
tao thanh mubi ndy 13, vi dy, thém 1/n duong luong cia mudi bazo, vi du, M(OH)n,
trong d6 M = cation kim loai hodc amoni va n = sb lugng anion hydroxit, vao dung
dich ctia hop chét trong dung méi thich hop (vi dy, etanol, hdn hop etanol-nuéc, hdn
hop tetrahydrofuran-nudc) va loai bé dung moi bing céch 1am bay hoi hodc bang cach
dong kho. Cac mudi cu thé 1a hydroclorua, format va trifloaxetat. Mubi cu thé 1a

trifloaxetat.
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Chirng nao ma viéc didu ché cac hop chit khéng duge mo ta trong phén vi du
thuc hién sang ché, cac hop chét c6 cong thirc I ciing nhu tAt ca cac san phim trung
gian c6 thé dugc diéu ché theo cac phuong phap tuwong tu hodc theo cac phuong phép
dugce néu trong ban mo ta. Nguyén liéu ban dau 13 c6 sin trén thi truong, da biét trong
linh vuc hodc c6 thé duge diéu ché theo cac phuwong phap da biét trong linh vuc hodic
theo phuong phép tuong tu.

S& duge hiéu ring cac hop chit c6 cong thire chung I theo sang ché c6 thé duge
tao din xuét & cac nhém chirc d& tao ra cdc din xuét ma c6 kha ning chuyén héa

nguoc trd lai thanh hop chét gbc in vivo.
Céc thtr nghi€ém dugc ly

Céc hop chét c6 cong thic I va mubi dugc dung ctia ching c6 dic tinh dugce 1y ¢o
gia tri. D2 phat hién ra rdng cac hop chit theo séng ché 13 c6 lién quan dén sy tc ché
hoat tinh BACE1. Cac hop chét nay dugc nghién ctru theo thir nghiém dugc dua ra
dudi day. .

‘Thir nghiém 1am giam ndng do AP & té bao:

Thir nghiém Abeta 40 AlphaLISA c6 thé dugc sit dung. Céc té bao HEK293 APP
dugc gieo trong cac dia vi chudn dd c6 96 16 trong moi trudng nudi chy té bao
(Iscove’s, cong véi 10% (theo thé tich) huyét thanh bao thai bé, penixilin/streptomyxin)
dén murc hop dong khoang 80% va céac hop chét dugc thém 3 14n ndng do trong 1/3 thé
tich ctia méi trudng nudi cdy (ndng 46 DMSO cudi cing duge gitt & 1% theo thé tich).
Sau khi U trong 18-20 gid ¢ nhiét 49 37°C va 5% COz trong thiét bi v d3 duoc tao do
Am, cac dich ndi nudi cdy dugc thu hoach dé x4c dinh ndng do AP 40 bing cach st
dung bd Kit Perkin-Elmer beta-amyloit 1-40 & ngudi (tinh déc hiéu cao) (Cat#
AL275C).

Trong dia Perkin-Elmer White Optiplate-384 (Cat# 6007290), 2ul dich nbi nudi
chy duoc két hop v6i 2ul 10X hat AlphaLISA khang-hABAcceptor + Hon hop khéng
thé duoc biotinyl hoa khang AR 1-40 (50pg/mL / 5nM). Sau 1 gi¢ 4 & nhiét do trong
phong, thém 16pl 1,25 X ché phim hat Streptavidin (SA) Donor (25pg/mL) va u trong
30 phut trong bong t6i. Sau d6, sy phat xa anh sang & 615 nm dugc ghi béng cach st

dung thiét bi doc EnVision-Alpha. Céc ndng do cia A 40 trong dich ndi nudi cy
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duoc tinh theo ty 1& phdn tram cua tin hiéu t6i da (cac t& bao duge xi Iy bang 1%

DMSO ma khong c6 chit e ché). Céc gid tri ICso dugc tinh bing céach sir dung phén

mém Excel XLAfit.
BACEl
) hoat tinh t&
Vidu Cong thirc cau trac
bao AB40
ICs0 [nM]
X
Z N
1 ~ | 0,0034
S
2N
2 ~ l 0,0305
a4
F F
FINGA SN
3 I 0,0396
N
cr 4
4 0,3214

-36-



27076

BACE1
) hoat tinh té
Vi du Cong thure cau truc
bao AB40
ICs0 [nM]
X
N\
5 ) 0,039
0
I
(0]
Z "N
6 S I 0,2235
7 0,0368
8 0,1749
cl
2N
9 ) 0,286
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BACE1
) hoat tinh té
Viduy Cong thirc cau trac
bao AB40
1Cs0 [nM]
POy
10 < 0,1887
B
11 0,062
Na _
12 | 0,027
N
Ny _
13 | 0,067
N

Béang 1: Tri s8 ICso
Dugc phim

Céc hop chit c6 cong thie I va mubi duge dung c6 thé duge ding lam chit c6 tac
dung tri lidu, chéing han & dang c4c ché pham dugc. Céc ché phdm dugc c6 thé duge
dung qua dudong miéng, ching han & dang vién nén, vién nén dugc bao, vién bao

duong, vién nang gelatin cing hodc mém, dung dich, nhii twong hodc huyén phii. Tuy
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nhién, viéc ding ciing c6 thé dugc thuc hién qua tryc trang, ching han ¢ dang thudc

dan, hodc ngoai duong ti€u hoa, ching han & dang cac dung dich tiém.

Céc hop chét c6 cong thirc I va mubi duoc dung ctia n6 c6 thé dugc bao ché véi
chét mang vo co hodc hitu co, tro v& mit duoc Iy @ bao ché duoc phdm. Lactoza, tinh
bot ngd hodc cac din xuit cta no, bot talc, axit stearic hodc cac mudi ciia né va cac
chét twong tw ¢6 thé dwgc sir dung, vi dy, nhu d6i v6i cac chit mang ding cho cac vién
nén, vién nén dugc bao, vién bao dudng va vién nang gelatin cung. Céc chét mang
thich hop cho chét mang gelatin mém 13, vi du, diu thyc vat, sap, chéit béo, cac ruou
polyhydric ban rdn va 16ng va céc chét twong ty. Tuy nhién, phu thudc vao ban chét
cta chét hoat tinh, thong thuong khong can chit mang trong trudng hop ciia céc vién
nang gelatin mém. Cac chit mang thich hop dé san xuét dung dich va sird, vi du, 13
nude, cac rugu polyhydric, glyxerol, diu thuc vat va chét twong tw. Cac chit mang
thich hgp cho thubc dan, vi duy, 1a ddu ty nhién hoic héa rén, sép, chit béo, cac ruou

polyhydric ban 16ng hodc 1éng va chét tuong tu.

Ngoai ra, ché phém duge c6 thé chira cac chit phu trg duge dung nhu cic chét
bao quan, cac chit 1am tan, c4c chét lam bn dinh, chét tao 4m, céc chit nhil héa, cac
chit tao nth, céc chét mau, cdc chét tao huong, cac mudi dé thay ddi ap sudt thim
thAu, chét dém, c4c chét che mui hodc cac chét chéng oxi héa. Chung ciing cd thé chua
céc chét c6 gia tri tri liéu khAc.

Sang ché con @& xuét cac thuc chira hop chit c6 cong thirc I hoic mubi duge
dung ctia n6 va chit mang khong c6 tic dung dugc ly, quy trinh dé san xuét ching,
quy trinh ndy bao gbm két hop mot hoic nhidu hop chét c6 cong thire I va/hoic cic
mubi dugc dung clia né va, néu muén, véi mot hodic nhidu chit cb gia trj tri liéu thanh
dang sir dung y ly Galien cung v6i mot hodc nhidu chit mang khéng c6 tac dung tri
li€u.

Lidu luong c6 thé thay ddi trong cac giéi han rong va tat nhién, can dugc didu
chinh theo c4c yéu ciu riéng trong tirng trudng hop cu thé. Trong truéhg hop dung qua
dudng miéng, lidu lugng cia hop chét c6 cong thirc chung I hoic clia lwgng twong Gtng
ctia mudi dugc dung ciia n6 cho ngudi 16n ¢6 thé thay dbi tir 0,01 mg dén 1000 mg

trong mot ngay. Liéu luwong hing ngay c6 thé dugc dung dusi dang mot lidu duy nhét
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hoic cac lidu nhd va, ngoai ra, gi6i han trén ciing c6 thé vugt qué khi diéu nay dugc
thay 1a can thiét.
Vi du thwe hién sang ché

Céc vi du sau minh hoa sang ché nhung khong lam giéi han sing ché. Céc ché
- phdm dugc thudng chira hop chét c6 cong thie I v6i lwong nim trong khoang tir 1 dén

500mg, cu thé 13 1 dén 100 mg. Cac vi du vé céc ché phdm theo sang ché 1a:
Vidu A
Vién nén c6 thanh phan duéi diy dugc bao ché theo cach thong thuong.

Bang 2: Thanh phan c6 the c6 cta vién nén

Thanh phan mg/vién nén

5 25 100 500
Hop chét c6 cong thirc I 5 25 100 500
Lactoza DTG khan 125 105 30 150
Sta-Rx 1500 6 6 6 60
Xenluloza vi tinh thé 30 30 30 450
Magie stearat 1 1 1 1
Tbng cong 167 167 167 831

Quy trinh bao ché

1. Tron cac thanh phén 1, 2, 3 va 4 va tao hat v6i nuéce tinh khiét.

2. Lam khd céc hat & nhiét do 50°C. |

3. Dua céc hat qua thiét bi nghién thich hop.

4. Thém thanh phin 5 va tron trong ba phit; ép trén thiét bi ép thich hop.
ViduyB-1

Céc vién nang chira cac thanh phan sau dugc bao ché
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Bang 3: Thanh phén ¢6 thé c6 clia vién nang

Thanh phan mg/vién nang

5 25 100 500
Hop chit c6 cong thirc I 5 25 100 500
Lactoza khan 159 123 148 -
Tinh bdt ngd : 25 35 40 70
Bot talc 10 15 10 25
Magie stearat 1 2 2 5
Téng cong 200 200 300 600

Quy trinh bao ché

1. Trdn céc thanh phan 1, 2 va 3 trong thiét bi trén thich hop trong 30 phut.
2. Thém céc thanh phan 4 va 5 va tron trong 3 phit. ‘
3. Nap vao vién nang thich hop.

Hop chét c6 cong thic I, lactoza va tinh bt ngd d4u tién duge tron trong thiét bi
trén va sau d6 trong may nghién. Hn hop ndy dugc dua tro lai thiét bi tron; thém bot
talc vao d6 va tron ky. Hon hop nay dugc nap bing mday thanh vién nang thich hop,
ching han vién nang gelatin cung.

ViduB-2

Cac vién nang gelatin mém chira cc thanh phan dudi day duge bao ché
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Bang 4: Thanh phin c6 thé c6 cta vién nang gelatin mém

Thanh phan mg/vién nang
Hop chét ¢6 cong thic 5

Sap mau vang 8

DAu dau twong duge hydro hoa 8

DAu thuc vat dugc hydro héa mot phin 34

DAu d4u tuong 110
Tbng cong | | 165

Béang 5: Thanh phén c6 thé c6 ciia vién nang gelatin mém

Thanh phan mg/vién nang
Gelatin 75
Glyxerol 85% 32
Karion 83 8 (chét kho)
Titan dioxit 0,4

Oxit sét mau vang 1,1
Tbng cong 116,5
Quy trinh bao ché

Hoa tan hop chit c6 cong thiic I duge hoa tan trong diéu kién 4m 1am néng chay
c4c thanh phan khic va nap hdn hop vao cac vién nang gelatin mém c6 kich ¢& thich

hgp. Céc vién nang gelatin mém dugc nap duge xir 1y theo quy trinh théng thudng.

ViduC
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Céc vién thubc dan chita cac thanh phén dudi ddy dugce bao ché:

Bang 6: thanh phin c6 thé c¢6 cta thudc dan

Thanh phin mg/vién dan
Hop chit c6 cong thirc I 15
Khéi lugng vién dan 1285
_ Tbng cong 1300
Quy trinh bao ché

Khéi dung dé san xuét thubc dan dugce 1am néng chay trong binh thiy tinh hodc
thép, trdn k¥ va lam ngudi xudng 45°C. Ngay sau do, hop chét ¢ cong thic I dang bot
min dugc thém vao do va khudy cho dén khi n6 dugc phan tan hoan toan. Rét hdn hop
nay vao trong khudn thudc dan c6 kich c& thich hop, d& ngudi; vién thubc dan nay sau
d6 dugc thao ra khoi khudn va duge déng goi ri€ng trong gidy sap hoic 14 kim loai.
ViduD

Dung dich ti€m chira thanh phén sau dugc san Xuét:

Bang 7: Céc thanh phdn c6 thé c6 ctia dung dich thudc tiém

Thanh phan mg/dung dich tiém.

Hop chit c6 cong thirc I 3

Polyetylen Glycol 400 150

Axit axetic thém vira di dén d6 pH = 5,0

Nudc cho dung dich tiém | diéu chinh dén 1,0 ml
Quy trinh bao ché

Hop chét ¢6 cong thie I dugc hoa tan trong hdn hop cua Polyetylen Glycol 400

va nuéc dé tiém (phin). Do pH duoc didu chinh dén 5,0 bing axit axetic. Diéu chinh
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thé tich dén 1,0 ml bing cach thém nudc du. Dung dich nay dwgc loc, duge nap vao

trong cac 19 nho bang céach sit dung lugng du thich hop va dugc 1am v6 trang.
ViduE
Thudc dang goi c6 thé chira cac thanh phan sau dugc san Xuét:

Bang 8: Thubc dang géi c6 thé chira c4c thanh phan dugc san xuét

Thanh phin mg/goi
Hop chit c6 cong thirc I 50
Lactoza, bdt min 1015
Xenluloza vi tinh thé (AVICEL PH 102) 1400
Natri carboxymetyl xenluloza 14
Polyvinylpyrolidon K 30 10
Magie stearat 10
Chét phu gia tao huong 1
Tbng cong 2500

Quy trinh bao ché
Hop chit c6 cong thirc I duge trén véi lactoza, xenluloza vi tinh thé va natri
carboxymetyl xenluloza va dugc tao hat véi hdn hgp cua polyvinylpyrolidon trong
nudce. Hat nay duoc trdn véi magie stearat va chét phu gia tao huvong va dugc nap vao
cac goi.
Phn thir nghiém
Cac vi du dudi day duge dua ra dé minh hoa sang ché. Cac vi du ndy khong

duogc xem 13 gi6i han pham vi cia sang ché, ma chi d€ minh hoa sang che.

Tbng quan:
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Céc chir viét tat:

Boc = tert-Butoxycarbonyl, DCM = diclometan, EDC-HCl = N-(3-
dimetylaminopropyl)-N’-etylcarbodiimit hydroclorua, EtOAc = etyl axetat, HCl =
hydro clorua, HPLC = sic ky 1ong cao 4p, LDA = lithi diisopropylamit, MS = phd
khéi, THF = tetrahydrofuran, va T3P = 2,4,6-tripropyl-1,3,5,2,4,6-

trioxatriphosphorinan-2,4,6-trioxit.

NMR: Phé 'H NMR dugc ghi trén phd ké Bruker AC-300 & 25°C v6i TMS
(tetrametylsilan) hogc 'H con du cia cac dung moi duge do-te-ri hda da néu lam chuén
ndi

MS: Phd khdi (MS) dugc do hodc bing phuong phép phun ion dwong hodc 4m
(ISP hoic ISN) trén thiét bj Perkin-Elmer SCIEX API 300 hogc bing phuong phép va
cham electron (EL, 70 eV) trén phd quang ké Finnigan MAT SSQ 7000.

S6 litu LC-MS (ESL, ion duong hodc am) dugc ghi trén Waters UPLC-MS
Systems dugc lap Waters Acquity, dung cu 14y méu tu dong CTC PAL va phd khéi
bdn cuc don Waters SQD béng cach st dung kiéu ion héa ES (duong va/hodc 4m):
Viéc tach dat duge trén cot Zorbax Eclipse Plus C18 1,7 pm 2,1x30 mm ¢ 50°C; A =
0,01% axit formic trong nuéc, B = axetonitril & dong 1; gradien: 0 phut 3% B, 0,2 phut
3% B, 2 phiit 97% B, 1,7 phit 97% B, 2,0 phut 97% B. Thé tich bom bing 2 uL. MS
(ESI, ion duwong hogc 4m): FIA (phan tich bom dong chiy)-MS dugc ghi trén phd ké
khéi AppliedBiosystem API150. Léy mau duoc tién hanh bing dung cu 14y miu tu
dong CTC PAL va bom Shimadzu LC-10ADVP. Cac méu dugce doi truc tiép vao
ngudn ESI cia phd ké khdi bang dong 50pL/phit ciia hdn hep cla axetonitril va 10
mM amoni axetat (1:1) khong ¢6 cot. Thé tich bom 13 2 pL.

Téng hop hop chit trung gian A2

A2a: 6-clo-3-flo-N-metoxy-N-metylpicolinamit

o)
Cl N O~
ZF
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Thém N,O-dimetylhydroxylamin hydroclorua (22,2 g, 228 mmol, duong lugng:
1,6), N-metylmorpholin (23,0 g, 25,1 ml, 228 mmol, duong luong: 1,6) va DMAP
(1,74 g, 14,2 mmol, duong lugng: 0,1) da dugc lam lanh xuéng 0°C, thém 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (EDC-HCI) (32,8 g, 171 mmol, duong
lugng: 1,2) vao huyén phit dugce khue“'ly tir tinh cua axit 6-clo-3-flopicolinic c6 sin trén
thi truong (CAS-no. 884494-76-2) (25 g, 142 mmol, duong lugng: 1,00) trong
diclometan (430 ml) va N,N-dimetylformamit (100 ml) & nhiét d¢ trong phong, va hdn
hop nay duoc d& dén nhiét 6 mdi trudng qua dém. Sau khi khudy & nhiét do trong
phong trong 16 gid, hdn hep nay duge rot vao 1 M HCI, dugc chiét bing DCM, duoc
rira bang dung dich NaHCOs béo hoa, 16p hitu co dugc 1am kho bing Na»SOs. Loai bd
dung méi trong chan khong con lai chét 16ng mau nau (34,2g). Nguyén liéu tho dugc
tinh ché bing sic ky nhanh (silica gel, 100 g, EtOAc 0% dén 30% trong heptan) dé tao
ra san phdm, san phim nay duoc nghién bang heptan d8 tao ra hop chét 6-clo-3-flo-N-
metoxy-N-metylpicolinamit (29,23 g, 134 mmol, hiéu suét 93,9%) dudi dang chét rin
mau tring. MS (ISP): m/z = 219,4 [M+H]" va 221,4 [M+2+H]".

| Téng hop hop chét trung gian A3

A3a: 1-(6-clo-3-flopyridin-2-yl)etanon

Cl

N
AN
Z F

Thém timg giot metylmagie bromua (3,2 M trong 2-metyl-THF) (58,0 ml, 186
mmol, duong lugng: 1,5) vao dung dich cta 6-clo-3-flo-N-metoxy-N-metylpicolinamit

(27,04 g, 124 mmol, dwong lugng: 1,00) trong tetrahydrofuran (500 ml) ¢ 0°C va hdn

hgp nay duoc khudy & nhiét d trong phong trong 2 gid. Pugce rét vao 3 M HCI, dugc

chiét bing EtOAc, 16p hitu co dugc lam khd bing Na;SOs. Loai bd dung mdi trong

chan khong va l1am kho trong HV tao ra 1-(6-clo-3-flopyridin-2-yl)etanon (20,86 g,

120 mmol, hidu suit 97,2%) dudi dang chit rin mau vang nhat. MS (ISP): m/z = 174,3

[M+H]" va 176,3 [M+2+H]".

Tbng hop hop chét trung gian A4

Ada: (R,E)-N-(1-(6-clo-3-flopyridin-2-yl)etyliden)-2-metylpropan-2-sulfinamit
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1-(6-clo-3-flopyridin-2-yl)etanon (22,6 g, 130 mmol, duong lugng: 1,00), (R)-2-
metylpropan-2-sulfinamit (17,4 g, 143 mmol, duong luong: 1,1) va titan(IV) etoxit
(44,6 g, 41,3 ml, 195 mmol, duong luong: 1,5) duoc hoa tan trong tetrahydrofuran
(250 ml) va h3n hop nay dugc gia nhiét dén 75°C va duge khudy & nhiét 6 ndy qua
dém. Hon hop nay duoc lam lanh xudng 23°C, dugc rot 1én trén dung dich NH4Cl béo
hoa, dugc loc qua xelit, chét rin dugc rira b%mg etyl axetat, 16p dich loc dugc tach ra,
16p hitu co dugc rira bang dung dich NaHCOj3 bdo hoa va nudce mudi, duoc 1am khod
bang Na;SOs4. Loai bo dung méi con lai chit rin mau cam sdm, chit nay dau tién dugc
tinh ché bing cach loc qua cot silicagel ngén dé loai bo cac mudi titan con lai, sau d6
tinh ché bing sic ky cot (silica gel, 100 g, 0% dén 50% etyl axetat trong heptan) dé tao
ra hop chét (R,E)-N-(1-(6-clo-3-ﬂopyridin-2-yl)etyliden)-2-mety1propan-2-sulﬁnamit
(32,15 g, 116 mmol, hiu suét 89,2%) duéi dang diu mau cam. MS (ISP): m/z =277,4
[M+H]" va 279,4 [M+2+H]".

Téng hop hop chét trung gian A5

A5a: (S)-Etyl 3-(6-clo-3-flopyridin-2-yl)-3-((R)-1,1 -dimetyletylsulﬁnamidq)

butanoat

Kém hoat tinh (11,3 g, 173 mmol, duvong lugng: 3,0) va ddng (I) clorua (5,72 g,
57,8 mmol, duong lugng: 1,00) dugc tao huyén phul trong tetrahydrofuran (100 ml) va
dugc gia nhiét dén hdi luu trong 20 phat. Lam lanh xubng 20°C, sau d6 thém tirng giot
dung dich etyl 2-bromoaxetat (24,1 g, 16,0 ml, 145 mmol, duong luong: 2,5) trong
tetrahydrofuran (40,0 ml) va viéc khudy dugc tiép tuc trong 15 phit nita. Dung dich
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cia (R,E)-N-(1-(6-clo-3-flopyridin-2-yl)etyliden)-2-metylpropan-2-sulfinamit (16 g,
57,8 mmol, duong lugng: 1,00) trong tetrahydrofuran (40,0 ml) sau d6 thém ting giot
& nhiét do nim trong khoang tir 25°C dén 30°C. Viéc khudy duogc tiép tuc & 23°C
trong 1 gio. Sau do, thém etanol (4,79 g, 6,08 ml, 104 mmol, duong luong: 1,8) trong
didu kién 1am lanh bing d4, loc tAt ca cdc chat rin ra va chiét phan dich loc hai lan
bang etyl axetat va dung dich NH4Cl bdo hoa. Cac 16p hiru co duge két hop dugc rira
bang nuéc va nudc mudi, duoc lam kho bing Na;S0s, duge loc va duge 1am bay hoi.
Phan cin dugc séc ky bang (100 g SiOz, Flashmaster) EtOAc 0 - 50% trong heptan dé
tao ra hop chat (S)-etyl 3-(6-clo-3-flopyridin-2-yl)-3-((R)-1,1-dimetyletylsulfinamido)
butanoat (11,57 g, 31,7 mmol, hi€u suét 54,9%) duéi dang diu mau vang. MS (ISP):
m/z = 365,4 [M+H]* va 367,4 [M+2+H]".

Téng hop hop chat trung gian A6

Aé6a: (R)-N-((S)-2-(6-clo-3-flopyridin-2-yl)-4-hydroxybutan-2-yl)-2-

metylpropan—Z-sulﬁnamit

Thém lithi bohydrua (2 M trong THF) (23,8 ml, 47,6 mmol, duong lugng: 1,5),
tiép theo 1a thém EtOH (1,46 g, 1,85 ml, 31,7 mmol, duong lugng: 1,00) vao dung
dich cuta (S)-etyl 3-(6-clo-3-flopyridin-2-y1)-3-((R)-1,1-dimetyletylsulfinamido)
butanoat (11,57 g, 31,7 mmol, duong hiqng: 1,00) trong tetrahydrofuran (167 ml) &
0°C va hén hop nay dugc khudy & nhiét do trong phong trong 1 gid. Puge rét vao
dung dich NH,Cl bo hoa, dugc chiét bing etyl axetat, 16p hitu co dugc 1am kho bang
Na»SO4. Loai bé dung mdi trong chan khong con lai diu mau nu, dau nay dugc tinh
ché bing sic ky (silica gel, 100 g, etyl axetat 0% dén 100% trong heptan) dé tao ra hop
chit  (R)-N-((S)-2-(6-clo-3-flopyridin-2-yl)-4-hydroxybutan-2-yl)-2-metylpropan-2-
sulfinamit (8,85 g, 27,4 mmol, hi¢u sult 86,5%) dudi dang d4u mau vang. MS (ISP):
m/z = 323,4 [M+H]" va 325,4 [M+2+H]".

Tbng hop hop chét trung gian A7
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A7a:  (R)-N-((S)-2-(6-clo-3-flopyridin-2-yl)-4-oxobutan-2-yl)-2-metylpropan-2-

sulfinamit

Thém phtc lvu huynh trioxit-pyridin (4,76 g, 29,9 mmol, dwong lugng: 3,0) vao
dung dich cia  (R)-N-((S)-2-(6-clo-3-flopyridin-2-yl)-4-hydroxybutan-2-yl)-2-
metylpropan-2-sulfinamit (3,22 g, 9,97 mmol, duong lwong: 1,00) trong DMSO (20 ml)
va trietylamin (6,06 g, 8,34 ml, 59,8 mmol, dwong lugng: 6,0) & 15°C. Hon hop nay
dugc khudy trong 2 gior & 23°C. Thém nude d va 100 ml dung dich NaCl b&o hoa vao
hdn hop phan tmg, duge khudy trong 10 phut, va sau d6 dugc chiét hai 14n bang etyl
axetat. Cac 16p hitu co dugc rira bang nuéc va nude muébi, duge 1am kho bing Na;SOs,
duoc loc va duge 1am bay hoi @8 tao ra ddu mau vang. Phan cin dugc sdc ky (silica gel,
50 g, etyl axetat 0-80% trong heptan) d tao ra hop chit (R)-N-((S)-2-(6-clo-3-
flopyridin-2-yl)-4-oxobutan-2-yl)-2-metylpropan-2-sulfinamit (2,96 g, 9,23 mmol,
hiéu sut 92,5%) dudi dang diu mau vang nhat. MS (ISP): m/z = 321,5 [M+H]" va
323,5 [M+2+H]".

Tbng hop hop chét trung gian A8

A8a: (R)-N-((28,48)-2-(6-clo-3-flopyridin-2-yl)-5,5,5-triflo-4-hydroxypentan-2-

yl)-2-metylpropan-2-sulfinamit va (R)-N-((2S,4R)-2-(6-clo-3-flopyridin-2-y1)-5,5,5-
triflo-4-hydroxypentan-2-yl)-2-metylpropan-2-sulfinamit

Thém timg giot (triflometyl)trimetylsilan (1,97 g, 2,04 ml, 13,8 mmol, duong
lugng: 1,5) vao dung dich cta - (R)-N-((S)-2-(6-clo-3-flopyridin-2-yl)-4-oxobutan-2-
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yl)-2-metylpropan-2-sulfinamit (2,96 g, 9,23 mmol, duong luwong: 1,00) trong
tetrahydrofuran (50 ml) & 0°C. Sau d06, thém tetrametylamoni florua (172 mg, 1,85
mmol, duong lugng: 0,2) & 0°C va dung dich mau niu dugc khudy & 0°C trong 10
phut, tho bé d4, dung dich ndy dugc dé dén nhiét d6 trong phong va viée khudy dugc
tiép tuc trong 2 giv. Sau do, thém ting giot tetrabutylamoni florua (1 M trong THF)
(10,1 ml, 10,1 mmol, duong luong: 1,1) va hdn hop nay dugce khudy & nhiét 46 moi
tredng trong 2 gio nita. Duge rét vao dung dich NaHCO3 bdo hoa va dé, duge chiét
bang etyl axetat, rira c4c 16p hitu co béng nudc mubi, duge lam kho bang NaxSO4 va
duoc loc ra. Loai b6 dung méi trong chan khong con lai diu mau vang nhat, chét nay
dugc tinh ché bing sic ky nhanh (silica gel, 50 g, etyl axetat 0-80% trong heptan) con
lai  (R)-N-((28,45)-2-(6-clo-3-flopyridin-2-y1)-5,5,5-triflo-4-hy droxypentan-2-yl)-2-
metylpropan-2-sulfinamit (710 mg, 1,82 mmol, hi¢u sudt 19,7%; chit ddng phan phan
cuc it hon) va (R)-N-((2S,4R)-2-(6-clo-3-flopyridin-2-y1)-5,5,5-triflo-4-hydroxypentan
-2-yl)-2-metylpropan-2-sulfinamit (580 mg, 1,48 mmol, hiéu suit 16,1%; chat dong
phan phan cyc nhidu hon), ca hai chit déu duéi dang ddu mau ndu. MS (ISP): m/z =
391,5 [M+H]* va 393,5 [M+2+H]".

Téng hop hop chét trung gian A9

A9a: (28,4S)-4-amino-4-(6-clo-3-flopyridin-2-yl)-1,1,1-triflopentan-2-ol

Thém HCI dic (37% trong nuéc) (537 mg, 448 pl, 5,45 mmol, duong lugng: 3,0)
vao dung dich cua (R)-N-((2S,4S)-2-(6-clo-3-flopyridin-2-yl)-5,5,5-triflo-4-
hydroxypentan-2-yl)-2-metylpropan-2-sulfinamit (710 mg, 1,82 mmol, duong lugng:
1,00) trong tetrahydrofuran & nhiét do moi truong. Dung dich phan Gng mau néu dugc
khudy & 23°C trong 2 gid. Pugc rét vao dung dich NaHCO; bdo hoa, duge chiét bing
etyl axetat, rira 16p hitu co béng nuéc mudi, dugc 1am khod bang Na,SOs. Loai bd dung

mdi trong chén khong con lai dau mau nau nhat, dau ndy dugce tinh ché bang sdc ky
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(silica gel, 10 g, etyl axetat 0-50% trong heptan) d8 tao ra hop chét co cong thic
(2S,4S)-4-amino-4-(6-clo-3-flopyridin-2-yl)-1,1,1-triflopentan-2-ol (264 mg, 921
umol, hiéu sudt 50,7%) duéi dang dau mau nau. MS (ISP): m/z = 287,4 [M+H]" va
289,5 [M+2+H]".

Tbng hop hop chét trung gian A10

AlOa:  (4S,6S)-4-(6-clo-3-flopyridin-2-y1)-4-metyl-6-(triflometyl)-5,6-dihydro-

4H-1,3-oxazin-2-amin

Thém natri bicarbonat (30,7 mg, 366 umol, duong lugng: 0,4) va xyano bromua
(290 mg, 2,74 mmol, duong lugng: 3,00) vao dung dich cia (2S,4S)-4-amino-4-(6-clo-
3-flopyridin-2-yl)-1,1,1-triflopentan-2-ol (262 mg, 914 pmol, duong luong: 1,00)
trong etanol (5 ml) trong mdi trudng argon & nhiét do moi trudng. Dung dich phan tng
mau nau dugc khudy & 80°C trong dng gin kin trong 20 gio. Pugce rot vao nude da va
dung dich NaHCOs bdo hoa, sau d6 dugc chiét bang etyl axetat. Lép hitu co duge lam
kho bang NaySOs, duge loc va duge lam bay hoi. Phén c3n duoc tinh ché bing sic ky
(silica gel, 10 g, etyl axetat 0-80% trong heptan) dé tao ra hop chét (48,6S)-4-(6-clo-3-
flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (170 mg,
436 pmol, hiéu suét 47,7%) dudi dang chét rin mau nau nhat. MS (ISP): m/z = 312,5
[M+H]" va 314,5 [M+2+H]".

Tbng hop hop chét trung gian A11

Alla:  (4S,6S)-N-(bis(4-metoxyphenyl)(phenyl)metyl)-4-(6-clo-3-flopyridin-2-
yl)-4-metyl—6-(triﬂometyl)-S,6-dihydro-4H-1,3-0xazin—2-amin
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Thém 4,4'-dimetoxytrityl clorua (222 mg, 655 pmol, dwong luong: 1,5) vao dung
dich cua (4S,65)-4-(6-clo-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-
1,3-oxazin-2-amin (170 mg, 436 pmol, duong lugng: 1,00) trong diclometan (10 ml)
va diisopropyletylamin (113 mg, 152 pl, 873 pmol, duong lugng: 2,0) & nhiét 40 mdi
treong. Dung dich phan ung dugc khudy & 23°C trong 4 gid. Hon hop phan ung dugc
rira bing nudc va nudc mudi. Lép hitu co duge 1am khod bing Na;S0s, duge loc va
dugc lam bay hoi. Phan cin duge tinh ché bang séc ky (silica gel, 10 g, etyl axetat 0 -
50% trong heptan) d8 tao ra hop chét (4S,6S)-N-(bis(4-metoxyphenyl)(phenyl)metyl)-
4-(6-clo-3-ﬂopyridin-2—yl)-4-mety1-6-(triﬂomety1)-5,6-dihydro-4H—1,3-oxazin-2-amin
(163 mg, 265 pmol, hiéu sudt 60,8%) duéi dang bot mau tréng nhat. MS (ISP): m/z =
615,1 [M+H]* va 617,2 [M+2+H]".

Tbng hop hop chét trung gian A12

Al2a: (4S,65)-N-(bis(4-metoxyphenyl)(phenyl)metyl)-4-(6-
(diphenylmetylenamino)-3-ﬂopyridin—2-y1)-4-metyl-6-(triﬂomety1)-5,6-dihydro-4H—

1,3-oxazin-2-amin
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Trong méi truong argon trong binh dugc gén kin, thém dung dich cta (4S,6S)-N-
(bis(4-metoxyphenyl)(phenyl)metyl)-4-(6-clo-3-flopyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (160 mg, 261 umol, duong lugng:
1,00) trong toluen (3 ml) natri tert-butoxit (75,1 mg, 782 pmol, duong lugng: 3,00), 2-
dixyclohexylphosphino-2',4",6'-triisopropylbiphenyl (X-Phos) (18,6 mg, 39,1 pmol,
duong lugng: 0,15) va tris(dibenzylidenaxeton)dipaladi(0) (11,9 mg, 13,0 pmol,
duong lugng: 0,05). Cudi cing thém benzophenon imin (94,4 mg, 87,5 pl, 521 pmol,
duong lugng: 2,00) qua xy lanh. Ong nay dugc gén kin trong mdi trudng argon va hén
hop nay dugc khudy & 85°C trong 3,5 gid. Sau khi 1am lanh xudng nhiét do moi
treong, dung dich mau niu dugc chiét bing etyl axetat va nudc. Lép hitu co dugc ria
bing nuéc mudi, duoc lam kho bing NaxSOs, duge loc va duge 1am bay hoi dé tao ra
diu mau nau. Phan cin duge tinh ché bing séc ky (silica gel, 10 g, etyl axetat 0-50%
trong heptan) dé tao ra hop chit (4S,6S)-N-(bis(4-metoxyphenyl)(phenyl)metyl)-4-(6-
(diphenylmetylenamino)-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-
1,3-oxazin-2-amin (123 mg, 162 pumol, hiéu suit 62,2%) dué6i dang bot mau vang nhat.
MS (ISP): m/z = 759,3 [M+H]".

- Téng hop hop chit trung gian A13

Al3a: (48S,68)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-0xazin-2-amin

Thém axit trifloaxetic (1,83 g, 1,24 ml, 16,1 mmol, dwong luong: 100) véo dung
dich cta (4S,6S)-N-(bis(4-metoxyphenyl)(phenyl)metyl)-4-(6-(diphenylmetylenamino)
-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (122
mg, 161 pumol, dwong lugng: 1,00) trong diclometan (10 ml) ¢ nhiét d6 moi trudng.
Dung dich phan tng mau cam dugc khudy & 23°C trong 1 gi® va sau d6 dugc lam bay

hoi. Phan cin dugc hoa tan trong dioxan (20 ml) va thém 1IN HCI (3,22 ml, 3,22 mmol,
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duong lugng: 20). Viéc khudy dugc tiép tuc & 23°C trong 3 gid. Pugc rét vao 1 M
Na,CO3, dugc chiét hai 1in bang etyl axetat, dugc rira bang céc 16p hitu co duge thu
gom bang nudc va nuée mudi, dugc 1am khé bing NaySO4 va dugc loc. Loai b dung
moi trong chan khong con lai diu mau ndu, dau nay dugce tinh ché bang sic ky (silica
gel, 5 g; etyl axetat/MeOH 8:1) dé tao ra hop chét (4S,68)-4-(6-amino-3-flopyridin-2-
y1)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (35 mg, 120 pmol, hi¢u
sult 74,5%) dudi dang bot mau tr:fmg nhat. MS (ISP): m/z = 293,5 [M+H]".

Tbng hop hop chét trung gian A14

Al4a: tert-Butyl (4S,6S)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-
5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

Thém di-tert-butyl dicarbonat (Boc20) (28,7 mg, 131 pmol, duong lugng: 1,2)
vao dung dich cua (4S,68)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-amin (32 mg, 110 pmol, duong lugng: 1,00) trong
diclometan (1 ml) va diisopropyletylamin (19,8 mg, 26,8 pl, 153 umol, duwong lugng:
1,4) & nhiét do trong phong. Dung dich phan tmg trong, khong mau dugc khudy &
23°C trong 20 gid. TAt ca cac chét d& bay hoi dugc loai bo trong chan khong va phén
cin dugc tinh ché bang sic ky (silica gel, 10 g; etyl axetat/MeOH 8:1) dé tao ra hop
chit tert-butyl (4S,65)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat (41,3 mg, 105 pmol, hi¢u suit 96,1%) duéi dang
bot mau tring. MS (ISP): m/z = 393,4 [M+H]".

Tbng hop hop chét trung gian A15

Al5a: tert-Butyl (4S,68)-4-(6-(5-xyanopicolinamido)-3-flopyridin-2-yl)-4-metyl-
6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat
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Axit 5-xyanopicolinic (19,4 mg, 131 pmol, duong luong: 1,30) dugc hoa tan
trong diclometan (0,8 ml) va DMF (0,4 ml), sau d6 thém diisopropyletylamin (39,0 mg,
52,7 pl, 302 pmol, duwong lugng: 3,00) va (dimetylamino)-N,N-dimetyl(3H-
[1,2,3]triazolo [4,5-b]pyridin-3-yloxy)metanimini hexaflophosphat (HATU) (57,4 mg,
151 pmol, dwong lwgng: 1,50) & nhiét do mdi truong. Dung dich mau vang tao ra dugc
khudy trong 10 pht, sau d6 thém dung dich cta tert-butyl (4S,6S)-4-(6-amino-3-
flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat
(39,5 mg, 101 pmol, dwong lugng: 1,00) trong diclometan (0,8 ml). Dung dich phan
ng mau nau dugc khudy & 23°C trong 16 gio. Hon hop phan tng nay dugce rét vao
dung dich NaHCO3 bdo hoa lanh nhu d4 va dwge chiét hai 1an bing diclometan. Céc
16p hitu co dugc rira bing nudc mubi, dugc 1am kho b%mg Na;S0s, duge loc va dugc
lam bay hoi. Phén cin dugc tinh ché bang séic ky (silica gel, 5 g, etyl axetat 0-50%
trong heptan) dé tao ra hop chit tert-butyl (4S,6S)-4-(6-(5-xyanopicolinamido)-3-
flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat (16
mg,30,6 pmol, hiéu suét 30,4%) duéi dang diu khong mau. MS (ISP): m/z = 523,6
[M+H]".

Téng hop hop chit trung gian pyridin B2b (R? = Cl): 2-bromo-5-clo-4-
(trietylsilyl)pyridin

Br N\
\ /~cl

SiEts

Thém n-butyl lithi (1,6 M trong hexan, 65,6 ml) vao dung dich cua
diisopropylamin (10,6 g) trong THF (170 ml) & —20°C trong hon 30 phut va dung dich
nay dugc d8 4m dén 0°C va viéc khudy dugc tiép tuc trong 30 phut. Dung dich nay
| dugc l1am lanh mot 14n nira xudng —78°C va dugc xt ly bing dung dich ctia 2-bromo-

5-clopyridin (19,2 g) trong THF (30 ml) trong hon 15 phut va viéc khudy dugc tiép tuc
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trong 1 gid. Thém trietylclosilan (16,6 g) vao dung dich mau néu sam trong hon 3 phut,
hdn hop nay duoc dé 4m dén —20°C va dugc rét vao hdn hop HCI chira nude (1 M,
110 ml) va NH4ClI chita nuée ban bdo hoa (110 ml) va duge chiét bang t-butylmetyl
ete (300 ml). Lép hitu co dugce rira bing nuéc mudi, duge 1lam khod, duge lam bay hoi
va phin cin dugc tinh ché bing sic ky nhanh (SiO», gradien cua EtOAc trong heptan,
EtOAc 0 dén 20%) dé tao ra hop chét & d& muc (30,7 g, 86%) dudi dang chét 1ong
mau vang nhat. MS (ESI): m/z = 306,3, 308,3, 310,3 [M+H]".

Tbéng hop hop chdt trung gian keton B3b (R? = Cl): 1-(6-bromo-3-clo-4-
(trietylsilyl)pyridin-2-yl)etanon

0)

Br N

el
SiEt,

Thém n-butyl lithi (1,6 M trong hexan, 106 ml) vao dung dich cua
diisopropylamin (17,2 g) trong THF (400 ml) & —20°C trong hon 30 phut va dung dich
nay duoc dé 4m dén 0°C va viéc khudy dugc tiép tuc trong 30 phit. Dung dich nay
duoc lam lanh mot 14n nita xuéng —78°C va dugce x1t ly ba°1ng dung dich cta 2-bromo-
5-clo-4-(trietylsilyl)pyridin B2b (40,0 g) trong THF (40 ml) trong hon 15 phut va viéc
khudy duoc tiép tuc trong 15 phut. Thém N,N-dimetylaxetamit (14,8 g) vao dung dich
mau dé d4dm trong hon 2 phut va viéc khudy dugc tiép tuc trong 20 phut. Hdn hop nay
duge dé Am dén —40°C, dugc rét vao hdn hop HCI chira nuée (1 M, 200 ml) va nude
mubi (200 ml) va dugc chiét bang t-butylmetyl ete. Lp hitu co dugc rira bang nuéc
mudi, duge 1am kho va duge lam bay hoi @2 tao ra hop chét tho & d& muc dudi dang

diu mau nau (41,5 g).
Tbng hop hop chét trung gian sulfinyl imin B4

B4a (R? = F): (R,E)-N-(1-(6-bromo-3-flo-4-(trietylsilyl)pyridin-2-yl)etyliden)-2-

metylpropan-2-sulfinamit

-56-



27076

0)

\

N‘S 'lt'Bu

Br Ns
\ /~F

SiEts

Thém (R)-(+)-tert-butylsulfinamit (3,26 g) va titan(IV)etoxit (11,2 g) vao dung
dich cua 1-(6-bromo-3-ﬂo-4-(tfietylsilyl)pyridin—2-yl)etanon, dugc didu ché theo
Badiger, S. et al., don cong bb don quéc té sb WO 2012095469A1, (8,13 g) trong THF
(59 ml), sau d6 1a & 22°C va dung dich nay duoc khudy & 60°C trong 6 gid. Hon hop
nay dugc lam lanh xudng 22°C, dugc xtt ly bing nuéc mudi, huyén phu duogc khudy
trong 10 phiit va dugc loc qua dicalit. Céc 16p dugc tach ra, 16p chira nuge duge chiét
b?mg etyl axetat, cac 16p hitu co dugc két hop dugc rira bﬁng nudc, duoc lam kho va
duoc 1am bay hoi. Phin cin dugc tinh ché bing séc ky nhanh (SiO2, n-heptan/EtOAc,
5:1) dé tao ra hop chét & d& muc (7,5 g, 70%) dudi dang ddu mau vang. MS (ESI): m/z
=435,3,437,3 [M+H]".

B4b (R? = CI): (R,E)-N-(1-(6-bromo-3-clo-4-(trietylsilyl)pyridin-2-yl)etyliden)-

2-metylpropan-2-sulfinamit

O

\\

N'S “t-Bu

Br N\
\_ /)~

SiEts

1-(6-bromo-3-clo-4;(trietylsilyl)pyridin—Z-yl)etanc)n B3b tho (41,5 g) duogc cho
phan tng véi (R)-(+)-tert-butylsulfinamit theo quy trinh tuong tu vOi quy trinh didu
ché hop chéit Bda @ tao ra, sau khi tinh ché bing sdc ky nhanh (SiO», gradien cua
EtOAc trong heptan, BtOAc 0 - 10%), hop chét & d& muc (18,0 g) duéi dang dau mau
cam. MS (ESI): m/z = 451,1, 453,1, 455,1 [M+H]".

Tbng hop hop chét trung gian sulfinamit este B5

B5a (R = F): (S)-Etyl 3-(6-bromo-3-flo-4-(trietylsilyl)pyridin-2-y1)-3-((R)-1,1-

dimetyletylsulfinamido)butanoat
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"B“~§'fo COOEt

Thém n-butyllithi (dung dich 1,6 M trong hexan, 58,1 ml) vao dung dich cua
diisopropylamit (9,41 g) trong THF (325 ml) & —20°C va vi¢c khudy duoc tiép tuc &
0°C trong 30 phut. Dung dich ndy duogc lam lanh xubng —78°C, duge xi Iy bang etyl
axetat (8,19 g) gift & nhiét do duéi -70°C va viée khudy dugc tiép tuc & —78°C trong
30 phut. Thém dung dich cua clotriisopropoxytitan (24,2 g) trong THF (65 ml) va viéc
khudy dugc tiép tuc & —78°C trong 30 phut. Hdn hop dugce xir Iy bang dung dich cta
(R,E)-N-(l-(6-bromo-3-ﬂ0-4-(trietylsilyl)pyridin—2-yl)etyliden)-2-metylpropan—2-
sulfinamit B4a (13,5 g) trong THF (65 ml) va viéc khudy duoc tiép tuc & —78°C trong
1 gio. Hon hgp nay dugc dimg bing dung dich NH4Cl bdo hoa, dugc loc qua dicalit,
16p hitu co dugc rira béng nude, duge 1am kho, duge lam bay hoi va phén cin dugc
tinh ché bing séc ky nhanh (SiOs, gradien ctia n-heptan/EtOAc (EtOAc 5 dén 45%) dé
tao ra hop chit & d& muc (11,5 g, 71%) dudi dang diu mau vang nhat. MS (ESI): m/z
=523,6, 525,6 [M+H]".

B5b (R? = CI): (S)-Etyl 3-(6-bromo-3-clo-4-(trietylsilyl)pyfidin-Z-yl)-3-((R)-1,l-
dimetyletylsulfinamido)butanoat

(R,E)-N-(l-(6-bromo-3-clo-4-(trietylsilyl)pyridin—Z-yl)etyliden)—2-metylpropan-
2-sulfinamit B4b (14,0 g) dugc cho phan Gng vdi etyl axetat theo quy trinh tuong tu
v6i quy trinh didu ché hop chit BSa dé tao ra, sau khi tinh ché bang sdc ky nhanh
(SiO,, gradien ciia EtOAc trong heptan, EtOAc 0 - 50%), hop chit & @& muc (6,1 g)
du6i dang dau mau cam. MS (ESI): m/z = 539,2, 541,2, 543,2 [M+H]". Phén doan thu
hai chita nguyén li€u ban dau (7,44 g).

-58-



27076

B5c (R34 R* = F): (2R,3R)-Etyl 3-(6-bromo-3-flopyridin-2-yl)-3-((R)-1,1-
dimetyletylsulfinamido)-2-flobutanoat

+-B

“*§¢O COOEt

K&m hoat tinh (3,33 g, 51,0 mmol) dugc tao huyén phu trong tetrahydrofuran (90
ml) va dugc gia nhiét dén hdi lvu. Thém ting giot dung dich cua etyl 2-bromo-2-
floaxetat (9,43 g 6,03 ml, 51,0 mmol) va (R,E)-N-(1-(6-bromo-3-flo-4-
(trietylsilyl)pyridin-2-yl)etyliden)-2-metylpropan-2-sulfinamit (11,1 g, 25,5 mmol)
trong tetrahydrofuran (50 ml) va dugc khudy trong mot gio nita & 70°C. Loai bd bé
dau va ngimg phan Gng bing cach thém timg giot etanol (2 ml), duoc loc qua xelit va
duoc chiét bing EtOAc va dung dich NH4Cl bao hda, dugc lam kho bing NaxSOs,
duoc loc va dugc lam bay hoi. Nguyén liu thé dugc tinh ché bing séc ky nhanh
(silica gel, 50 g, EtOAc 0% dén 50% trong heptan) dé tao ra hop chét (2R,3R)-etyl 3-
(6-bromo-3-flo-4-(trietylsilyl)pyridin-2-yl)-3-(R)-1, 1-dimetyletylsulfinamido)-2-
flobutanoat (9,9 g, 18,3 mmol, hi¢u suét 71,7%) duéi dang d4u mau vang. MS (ESI):
m/z = 541,6, 543,6 [M+H]".

Tbng hop hop chét trung gian este B6

B6a (R? =F): (S)-Etyl 3-(6-bromo-3-flopyridin-2-yl)-3-(R)-1,1-

dimetyletylsulfinamido)butanoat

t-Bu~S 0]

~~ COOEt

Thém axit axetic (2,64 g), KF (2,55 g) va DMF (100 ml) vao dung dich cua (S)-
etyl 3-(6-bromo-3 ~flo-4-(trietylsilyl)pyridin-2-y1)-3-((R)-1,1 -dimetyletylsulfinamido)
butanoat B5a (11,5 g) trong THF (100 ml), sau d6 la ¢ 22°C va viéc khudy dugc tiép
tuc & 22°C trong 2 gid va & 40°C trong 30 phit. Hon hop ndy duoc phén bb gitta
EtOAc (600 ml) va dung dich NaHCOjs chira nuée béo hoda (600 ml), 16p hitu co dugce
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rira bing nuée mudi, duge lam kho va duge 1am bay hoi (50°C, 2 mbar) dé tao ra hop
chit tho & d& muc (9,27 g) du6i dang diu mau vang nhat. MS (ESI): m/z = 409,5,
411,5 [M+H]".

B6b (R? = CI): (S)-Etyl 3-(6-bromo-3-clopyridin-2-yl)-3-((R)-1,1-

dimetyletylsulfinamido)butanoat

t'B“*g,"O COOEt

Cho (S)-etyl 3-(6-bromo-3-clo-4-(trietylsilyl)pyridin-2-yl)-3-((R)-1,1-
dimetyletylsulfinamido)butanoat B5b (3,7 g) phan tmg véi KF theo quy trinh tuong tu
v6i quy trinh didu ché hop chit B6a dé tao ra hop chat thd & dé muc (3,05 g) dudi
dang diu mau nau nhat. MS (ESI): m/z =425,1, 427,1, 429,1 [M+H]+. | |

B6c (R%,, R* = F): (2R,3R)-Etyl 3-(6-bromo-3-flopyridin-2-yl)-3-((R)-1,1-
dimetyletylsulfinamido)-2-flobutanoat

t-Bu,_ O

S~ COOEt

Thém kali florua kho (2,25 g, 38,8 mmol) va axit axetic (1,16 g, 1,11 ml, 19,4
mmol) vao dung dich cia (2R,3R)-etyl 3-(6-bromo-3-flo-4-(trietylsilyl)pyridin-2-yl)-
3-((R)-1,1-dimetyletylsulfinamido)-2-flobutanoat B5c (10,5 g, 19,4 mmol) trong N,N-
dimetylformamit (105 ml) va tetrahydrofuran (105 ml) & nhiét do trohg phong va hdn
hop nay dugc khudy & nhiét do trong phong trong 3 gio. Pugc rét vao dung dich
NaHCO:; bio hoa, duge chiét bing EtOAc, 16p hiru co dugc 1am kho bang NazSO0s.
Loai b6 dung mdi trong chén khong con lai (2R,3R)-etyl 3-(6-bromo-3-flopyridin-2-
y1)-3-((R)-1,1-dimetyletylsulfinamido)-2-flobutanoat (6 g, 14,0 mmol, hi¢u suét 72,4%)
duéi dang ddu mau vang nhat. MS (ESI): m/z = 427,5, 429,5 [M+H]".

Téng hop hop chét trung gian céc aldehyt B7

B7a (R? = F): (R)-N-((8)-2-(6-bromo-3-flopyridin-2-yl)-4-oxobutan-2-yl)-2-
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metylpropan-2-sulfinamit

Thém diisobutyl nhdm hydrua (1 M trong toluen, 49 ml) vao dung dich cua (S)-
etyl 3-(6-bromo-3-flopyridin-2-yl)-3-((R)-1,1-dimetyletylsulfinamido)butanoat Béa
tho (8,8 g) trong diclometan (220 ml) & —78°C trong hon 15 phut va viéc khudy duoc
tiép tuc trong 1 gio. Hon hop duge xi ly bang dung dich NH4ClI chita nuéc bdo hoa,
dwoc 1am 4m dén 23°C, dugce loc qua dicalit, 16p hitu co duge 1lam khd, duge lam bay
hoi va phan cin duge tinh ché bing séc ky nhanh (SiO», gradien ca EtOAc trong
heptan, BtOAc 5 dén 100%) dé tao ra hop chét & d& muc (4,0 g, 51%) dudi dang dau
khong mau. MS (ESI): m/z = 365,3, 367,3 [M+H]".

B7b (R* = CI): (R)-N-((S)-2-(6-bromo-3-clopyridin-2-yl)-4-oxobutan-2-yl)-2-

metylpropan-2-sulfinamit

Cho (S)-etyl 3-(6-bromo-3-clopyridin-2-yl)-3-((R)-1,1 -dimetyletylsulﬁnamido)
butanoat B6b thd (3,0 g) phén tng véi diisobutyl nhom hydrua theo quy trinh tuong ty
v6i quy trinh didu ché hop chét B7a d tao ra, sau khi sdc ky nhanh (Si02, gradien cua
EtOAc trong heptan, EtOAc 0 dén 50%), hop chét & d& muc (2,69 g, 45%) dudi dang
diu mau vang nhat. MS (ESI): m/z = 381,1, 383,1, 385,1 [M+H]".

B7c (R%, R* = F): (R)-N-((2R,3R)-2-(6-bromo-3-flopyridin-2-yl)-3-flo-4-

oxobutan-2-yl)-2-metylpropan-2-sulfinamit
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Bude 1: (R)-N-((2R,3R)-2-(6-bromo-3-flopyridin-2-yl)-3-flo-4-hydroxybutan-2-
yl)-2-metylpropan-2-sulfinamit

Thém ti‘mg giot dung dich lithi bohydrua 2 M trong THF (7,25 ml, 14,5 mmol)
vao dung dich cuia (2R,3R)-etyl  3-(6-bromo-3-flopyridin-2-yl)-3-((R)-1,1-
dimetyletylsulfinamido)-2-flobutanoat B6c (4,13 g, 9,67 mmol) va etanol (445 mg,
564 pl, 9,67 mmol, dwong lugng: 1,00) trong tetrahydrofuran (26,6 ml) & 0°C va hdn
hop nay dugc khudy & nhiét do trong phong trong 2 gid. Pugc rét vao dung dich
NH.CI bao hoa, duge chiét bing EtOAc, 16p hitu co dugc lam kho bing Na;SO4. Loai
b dung moi trong chan khong tao ra (R)-N-((2R,3R)-2-(6-bromo-3-flopyridin-2-y))-
3-flo-4-hydroxybutan-2-yl)-2-metylpropan-2-sulfinamit (3,65 g, 9,47 mmol, higu suét
98,0%) dud6i dang bot mau tring. MS (ESI): m/z = 385,2, 387,2 [M+H]".

Buéc 2: Thém Dess-Martin periodinan (4,82 g, 11,4 mmol) vao dung dich cua
san phim tr budc 1 (R)-N-((2R,3R)-2-(6-bromo-3-flopyridin-2-yl)-3-flo-4-
hydroxybutan-2-yl)-2-metylpropan-2-sulfinamit (3,65 g, 9,47 mmol) trong diclometan
(114 ml) & 0°C va hdn hop nay dugc khudy & nhiét do trong phong trong 3 gi. Thém
300 ml ete va khudy trong 20 phut, loc chét rén va rira bang ete, dugc chiét bang dung
dich NaHCOj3 béo hoa, 16p hitu co duge lam khd bing NazSOs4. Loai bé dung mdi
trong chan khdng con lai chét rén mau tréng, chét nay dugc nghién min véi DCM, loc
chét rin va 1am bay hoi toan bd 16p hitu co dé tao ra 3,7 g bot mau vang. Nguyén liéu
thé dugc tinh ché bing séc ky nhanh (silica gel, 50 g, EtOAc 0% dén 70% trong
heptan) dé tao ra hgp chit (R)-N-((2R,3R)-2-(6-bromo-3-flopyridin-2-yl)-3-flo-4-
oxobutan-2-yl)-2-metylpropan-2-sulfinamit (2,36 g, 6,16 mmol, hi¢u suét 65,0%) dudi
dang chét rin mau tring. MS (ESI): m/z = 383,1, 385,1 [M+H]".

Téng hop hop chit trung gian trimetylsilyl ete B8

B8a (R? = F): (R)-N-((28,48)-2-(6-bromo-3-flopyridin-2-yl)-5,5,5-triflo-4-
(trimetylsilyloxy)pentan-2-yl)-2-metylpropan-2-sulfinamit
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Thém (triflometyl)trimetylsilan (1,56 g) va tetrametylamoni florua (51,2 mg) vao
dung dich cia  (R)-N-((S)-2-(6-bromo-3-flopyridin-2-yl)-4-oxobutan-2-yl)-2-
metylpropan-2-sulfinamit B7a (2,0 g) trong THF (40 ml) ¢ -28°C va tiép tuc khudy
dung dich mau vang trong 1 gi¢. Thém mot phén tetrametylamoni florua nira (564 mg)
va tiép tuc khudy & -20°C trong 1 gio. Hon hop niy duoc phéin b gitta dung dich
NaHCO; chira nude bao hoa (100 ml) va EtOAc (200 ml), 16p hitu co dugc ria béng
nuéc mubi, duge 1am khd, duoc lam bay hoi va phé‘m can duogc tinh ché béng sdc ky
nhanh (SiO», gradien ctua AcOEt trong heptan, EtOAc 17-25%) dé tao ra hdn hop 1:1
khong thé tach ra clia hop chit & d& muc va rugu duge khit bao vé cia n6 (1,10 g) dudi
dang dau mau vang. MS (ESI): m/z = 507,3, 509,3 [M+H]".

Phan doan rira gii chAm hon chtta rugu epimeric, (R)-N-((2S,4R)-2-(6-bromo-3-
ﬂopyridin—2-yl)-5,5,5-triﬂo-4-hydroxypentan—2-yl)-2-metylpropan-2-sulﬁnamit (0,40
g) dudi dang diu mau vang. MS (ESD): m/z = 435,3, 437,3 [M+H]".

- B8b (R? = CI): (R)-N-((28,48)-2-(6-bromo-3-clopyridin-2-yl)-5,5,5-triflo-4-
(trimetylsilyloxy)pentan-2-yl)-2-metylpropan-2-sulfinamit

(R)-N-((S)-Z-(6-bromo-3-clopyridin-2-yl)-4-oxobutan-Z-yl)-2-mety1propan-2-
sulfinamit B7b (1,10 g) dugc cho phén Gng véi (triflometyl)trimetylsilan theo quy
trinh twong ty véi quy trinh didu ché hop chét B8a d8 tao ra, sau khi sic ky nhanh
(SiO,, gradien ciia EtOAc trong heptan, EtOAc 15 dén 35%), epime khong mong
muén rira gidi nhanh hon, (R)-N-((28,4R)-2-(6-bromo-3-clopyridin-2-yl)-5,5,5-triflo-
4-(trimetylsilyloxy)pentan-2-yl)-2-metylpropan-2-sulfinamit (165 mg, 11%) dudi dang
diu khong mau. MS (ESI): m/z = 523,0, 525,0, 527,0 [M+H]".
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Phan doan rtta giai chdm hon chira hop chit & d& muc (0,67 g, 44%) duéi dang
dAu khong mau. MS (ESI): m/z = 523,0, 525,0, 527,0 [M+H]".

B8c (R2, R* =F): (R)-N-((2R,3R,4S)-2-(6-bromo-3-flopyridin-2-yl)-3,5,5,5-
tetraflo-4-(trimetylsilyloxy)pentan-2-yl)-2-metylpropan-2-sulfinamit va B8d (R?, R*=
F) (R)-N-((2R,3R 4R)-2-(6-bromo-3-flopyridin-2-yl)-3,5,5,5-tetraflo-4-
(trimetylsilyloxy)pentan-2-yl)-2-metylpropan-2-sulfinamit

Thém (triflometyl)trimetylsilan (1,52 g, 1,71 ml, 10,7 mmol, duong luong: 2)
tiép theo 13 thém tetrabutylamoni florua (TBAF, 1 M trong THF) (534 pl, 534’pm61)
vao dung dich cua (R)-N-((2R,3R)-2-(6-bromo-3-flopyridin-2-yl)-3-flo-4-oxobutan-2-
yl)-2-metylpropan-2-sulfinamit B7¢ (2,047 g, 5,34 mmol) trong tetrahydrofuran (30,7
ml) & —20°C va hdn hgp nay dugc khudy & —20°C trong 2 gi¢. Puge rét vao dung dich
NH4CI bio hoa, duge chiét bing EtOAc, 16p hitu co duge 1am khd bing NazSO4. Loai
bd dung méi trong chén khong con lai diu mau vang. Nguyén liéu thd dugc tinh ché
bing séc ky nhanh (silica gel, 20 g, EtOAc 0% dén 50% trong heptan) dé tao ra hop
chét (R)-N-((2R,3R,4R)-2-(6-bromo-3-flopyridin-2-yl)-3,5,5,5-tetraflo-4-
(trimetylsilyloxy)pentan-2-yl)-2-metylpropan-2-sulfinamit B8d (432 mg, 822 umol,
hiéu sut 15,4%) dudi dang chit ddng phan rira gii nhanh hon va (R)-N-((2R,3R,4S)-
2-(6-bromo-3-flopyridin-2-y1)-3,5,5,5-tetraflo-4-(trimetylsilyloxy)pentan-2-yl)-2-
metylpropan-2-sulfinamit B8c (495 mg, 942 umol, hi¢u sudt 17,6%) dudi dang chét
ddng phén rta gidi chdm hon. (R)-N-((2R,3R,4R)-2-(6-bromo-3-flopyridin-2-yl)-
3,3,5,5-tetraflo-4-hydroxypentan-2-yl)-2-metylpropan-2-sulfinamit khéc nita (376 mg,
830 umol, hidu suét 15,5%) ciing dugc phén 1ap.

BSc: MS (ESI): m/z = 525,1, 527,1 [M+H]"; B8d: MS (ESI): m/z = 525,1, 527,1
[M+H]".

Tbng hop hop chét trung gian rugu amino B9

B9a (R? = F): (28,4S)-4-amino-4-(6-bromo-3-flopyridin-2-yl)-1,1,1-triflopentan-
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2-ol

Thém axit clohydric (4 M trong dioxan, 2,5 ml) vao hdn hop 1:1 cua (R)-N-
((28,4S)—2-(6-bromo-3-ﬂopyridin-2-yl)-5,5,5-triﬂo-4-(trimetylsilyloxy)pentan-Z-yl)—Z-
metylpropan-2-sulfinamit B8a va rugu dugc khir bao v¢ clia né (1,07 g) trong dioxan
(38 ml) & 22°C va viéc khudy dung dich dugc tiép tuc trong 1 gid. Hon hop nay duge
lam bay hoi, phén cin dugc phan b gitra EtOAc va nuéc d4, do pH cua 16p chira nude
duge didu chinh dén 8 bing dung dich NaHCOs chira nudc bdo hoa va duge chiét bing
EtOAc. Lép hitu co duge 1am khé va duoc 1am bay hoi dé tao ra hop chit tho ¢ dé
muc (0,70 g) dudi dang dAu mau vang nhat. MS (ESI): m/z =331,3, 333,3 [M+H]".

B9b (R? = Cl): (28,4S)-4-amino-4-(6-bromo-3-clopyridin-2-yl)-1,1,1-

triflopentan-2-ol

(R)—N-((2S,4S)-2-(6-bromo-3-clopyridin-2-y1)—5,5,5-triﬂo-4-(trimetylsi1yloxy)
pentan-2-yl)-2-metylpropan-2-sulfinamit B8b (0,56 g) dugc loai bao vé bang aXit
clohydric theo quy trinh twong tw v6i quy trinh didu ché hop chit B9a dé tao ra hop
chét thd & d& muc (345 mg, 93%) dudi dang diu khong mau. MS (ESI): m/z = 347 4,
349,4,351,4 [M+H]".

B9c (R% R* = F): (2S,3R,4R)-4-amino-4-(6-bromo-3-flopyridin-2-yl)-1,1,1,3-

tetraflopentan-2-ol
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Thém HCl dic (495 mg, 309 pl, 3,77 mmol) vao dung dich cia (R)-N-
((2R,3R,48)-2-(6-bromo-3-flopyridin-2-yl)-3,5,5,5-tetraflo-4-(trimetylsilyloxy)pentan-
2-yl)-2-metylpropan-2-sulfinamit B8¢c (495 mg, 942 umol) trong tetrahydrofuran (19
ml) & nhiét d6 trong phong va hdn hgp nay dugc khudy & nhiét do trong phong trong 2
gio. Pugc rét vao dung dich NaHCOs bdo hoa, duge chiét bang EtOAc, 16p hitu co
duge lam kho bing Na;SOs. Loai b dung mdi trong chan khong con lai diu mau vang.
Nguyén liéu thd dugc tinh ché bang sic ky nhanh (silica gel, 10 g,v EtOAc 0% dén 40%
trong heptan) dé tao ra hop chét (2S,3R,4R)-4-amino-4-(6-bromo-3-flopyridin-2-yl)-
1,1,1,3-tetraflopentan-2-ol (95 mg, 272 pmol, hiéu suit 28,9%) duéi dang chat ran
khéng mau. MS (ESI): m/z = 349,1, 351,1 [M+H]".

B9d (R% R* = F): (2R,3R,4R)-4-amino-4-(6-bromo-3-flopyridin-2-yl)-1,1,1,3-

tetraflopentan-2-ol

Thém ting giot HCI (4 M trong dioxan) (375 pl, 1,5 mmol) vao dung dich cua
(R)-N-((2R,3R,4R)-2-(6-bromo-3-flopyridin-2-yl)-3,5,5,5-tetraflo-4-hydroxypentan-2-
yl)-2-metylpropan-2-sulfinamit B8d (680 mg, 1,5 mmol) trong tetrahydrofuran (5 ml)
& 0°C va hdn hgp nay duoc khudy & nhiét d6 trong phong trong 2 gid. Pugc rét vao
dung dich NaHCOs bdo hoa, dugc chiét bing EtOAc, 16p hitu co duge lam kho bing
Naz2S0q. Loai bé dung mdi trong chan khong con lai diu mau vang. Nguyén liéu thd
duge tinh ché bing sic ky nhanh (silica gel, 20 g, EtOAc 0% dén 50% trong heptan)
@8 tao ra 373 mg chit mau tring & d6 chét phu trg khong d6i xtmg dugc chuyén vao
nhém hydroxyl. Pugc hoa tan trong MeOH (10 ml), dugc lam lanh xubng 0°C, thém
lugng du 3 M NaOH va dugc khudy trong 30 phit. Pugc chiét bang nuéc va EtOAc,
1am khd 16p hitu co trén NazSOs, dugc loc va duge lam bay hoi hoan toan. Nguyén
liéu thd duge tinh ché bang sic ky nhanh (silica gel, 20 g, EtOAc trong heptan, 0 dén
50%) dé tao ra hop chit (2R,3R 4R)-4-amino-4-(6-bromo-3-flopyridin-2-y1)-1,1,1,3-
tetraflopentan-2-ol (373 mg, 1,07 mmol, hiéu suét 71,2%) duéi dang chit rin mau

tréng. MS (ESI): m/z = 349,1, 351,1 [M+H]".
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Téng hop hop chit trung gian aminooxazin B10

Bl0a (R? = F): (4S,6S)-4-(6-bromo-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-
5,6-dihydro-4H-1,3-o0xazin-2-amin

Thém dung dich ciia Br-CN trong axetonitril (5 M, 0,61 ml) vao dung dich cua
(28,48)-4-amino-4-(6-bromo-3-flopyridin-2-yl)-1,1,1-triflopentan-2-ol B9a (670 mg)
trong etanol (14 ml) & 22°C va hdn hop nay dugc gia nhiét trong binh dugc gin kin
dén 85°C trong 15 gid. Hon hop nay dugc lam bay hoi, phén cin dugc phan b gitta
dung dich Na,CO; chtta nuge ban bio hoa va EtOAc. Lép hitu co dugce lam kho, dugc
lam bay hoi va phan cén duoc tinh ché bing sic ky nhanh (SiOz, gradien cua EtOAc
trong heptan, EtOAc 20 dén 80%) dé tao ra hop chét & d& muc (255 mg, 35%) dudi
dang chat rén mau vang nhat. MS (ESI): m/z = 356,4, 358,4 [M+H]".

B10b (R? = Cl): (4S,6S)-4-(6-bromo-3-clopyridin-2-yl)-4-metyl-6-(triflometyl)-
5,6-dihydro-4H-1,3-0xazin-2-amin

Cho (28,4S)-4-amino-4-(6-bromo-3-clopyridin-2-yl)-1,1,1-triflopentan-2-ol B9b
(335 mg) phan ung v6i Br-CN theo quy trinh twong tw véi quy trinh didu ché hop chit
B10a d8 tao ra hop chit & d& muc (148 mg, 41%) dudi dang diu mau vang nhat. MS
(ESI): m/z = 372,0, 374,0, 376,0 [M+H]".

Tbng hop hop chét trung gian Boc-aminooxazin B11

Blla (R? = F): tert-Butyl (48,6S)-4-(6-bromo-3-flopyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat
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BocHN __O_ .CF3

1
N

Thém N,N-diisopropyletylamin (124 mg) va Boc-anhydrua (180 mg) vao dung
dich cua (4S,6S)-4-(6-bromo-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-
4H-1,3-oxazin-2-amin B10a (245 mg) trong diclometan (5 ml) & 22°C va viéc khudy
dugce tiép tuc trong 15 gio. Hon hop nay dugce lam bay hoi va phén cin duge tinh ché
bang séc ky nhanh (SiO, gradien ciia EtOAc trong heptan, EtOAc 5 dén 100%) dé tao
ra hop chét & d& myc (276 mg, 88%) duéi dang chét rén khong mau. MS (ESI): m/z =
456,3, 458,3 [M+H]".

Bllb (R? = Cl): tert-Butyl (4S,68)-4-(6-bromo-3-clopyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

- BocHN __O__CF;

i
N

Cho (4S,6S)-4-(6-bromo-3-clopyridin-2—yl)-4-metyl—6-(triﬂometyl)-5,6-dihydro-
4H-1,3-oxazin-2-amin B10b (27 mg) phan tmg véi Boc-anhydrua theo quy trinh teong
tu véi quy trinh didu ché hop chit Blla d8 tao ra, sau khi sic ky nhanh (SiO, gradien
ctia FtOAc trong heptan, EtOAc 0 dén 20%), hop chét & dé muc (27 mg, 79%) dudi
dang chat rin mau tring. MS (ES): m/z = 472,2, 474,2, 476,2 [M+H]".

Bllc (R% R*= F): tert-Butyl (4R,5R,6S)-4-(6-bromo-3-flopyridin-2-yl)-3-flo-4-
metyl-6-(triﬂomety1)-5,6-dihydro-4H—1,3-oxazin-2-ylcarbamat

Budc 1: N-((2R,3R,48)-2-(6-bromo-3-flopyridin-2-yl)-3,5,5 ,5-tetraflo-4-
hydroxypentan-2-ylcarbamothioyl)benzamit
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Thém benzoyl isothioxyanat (67,8 mg, 55,9 ul, 415 umol) vao dung dich cua
(28S,3R 4R )-4-amino-4-(6-bromo-3-flopyridin-2-y1)-1,1,1 ,3-tetraflopentan-2-ol ~ B9¢
(145 mg, 415 pmol) trong tetrahydrofuran (14 ml) & nhiét d6 trong phong va hdn hop
nay dugc khudy & nhiét do trong phong trong 16 gio. T4t ca céc chét d& bay hoi dugc
loai bo trong chan khong va nguyén liéu tho duge tinh ché bang séc ky nhanh (silica
gel, 10 g, EtOAc 0% dén 40% trong heptan) dé tao ra hop chét N-((2R,3R,4S)-2-(6-
bromo-3-flopyridin-2-yl)-3,5,5,5-tetraflo-4-hydroxypentan-2-ylcarbamothioyl)
benzamit (203 mg, 396 pmol, hiéu suét 95,4%) duéi dang bot mau vang nhat. MS
(ESD): m/z = 512,1, 514,1 [M+H]".

Budce 2: N-((4R,5R,6S)-4-(6-bromo-3-ﬂopyridin-2-y1)—5-ﬂo-4-mety1—6-
(triflometyl) -5,6-dihydro-4H-1,3-oxazin-2-yl)benzamit

Thém EDC-HCI (114 mg, 594 pumol) vao dung dich cua N-((2R,3R,45)-2-(6-
bromo-3-ﬂopyridin-2-yl)-3,5,5,5-tetraﬂo-4-hydroxypentan-2-ylcarbamothioyl)
benzamit (tir budc 1 & trén) (203 mg, 396 pmol) trong axetonitril (4 ml) & nhiét do
trong phong va hén hop nay dugc khudy & 80°C trong 2 gid. Nguyén ligu thd duge
tinh ché bang sic ky nhanh (silica gel, 20 g, EtOAc 0% dén 30% trong heptan) dé tao
ra hop chét N—((4R,5R,6S)-4-(6-bromo-3-ﬂopyridin-2-y1)-5-ﬂo-4-metyl-6-(triﬂometyl)
-5,6-dihydro-4H-1,3-oxazin-2-yl)benzamit (157 mg, 328 umol, hiéu sudt 82,9%) dudi
dang bot mau tring. MS (ESI): m/z = 478,2, 480,2 [M+H]".

Bué6c 3: tert-Butyl benzoyl((4R,5R,6S)-4-(6-bromo-3-ﬂopyridin-2-yl)-5-ﬂo-4-
mety1-6-(triﬂometyl)-5,6-dihydro-4H—1,3-oxazin-2-yl)carbamat
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Boc

Thém di-fert-butyl dicarbonat (Boc2O) (78,8 mg, 83,8 pl, 361 pmol) va
trietylamin (36,5 mg, 50,3 pl, 361 pmol), tiép theo 1a thém 4-dimetylaminopyridin
(8,02 mg, 65,7 pmol) vao dung dich ciia N-((4R,5R,6S)-4-(6-bromo-3-flopyridin-2-
yl)-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-yl)benzamit (tlr budc 2
& trén) (157 mg, 328 pmol) trong tetrahydrofuran (15,4 ml) & nhiét do trong phong va
hdn hgp nay dugc khudy & nhiét @9 trong phong trong 30 phut. Loai bo dung moi
trong chian khong & nhiét d moi trudong con lai diu mau vang nhat. Nguyén liéu thd
dugc tinh ché bing sic ky nhanh (silica gel, 20 g, EtOAc 0% dén 35% trong heptan)
d8 tao ra hop chét tert-butyl benzoyl((4R,5R,6S)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-
4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-yl)carbamat (129 mg, 223 pmol,
hiéu suét 67,9%) duéi dang bot mau tring. MS (ESI): m/z = 578,2, 580,2 [M+H]".

Budc 4: tert-Butyl (4R,5R,6S)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

Thém amoniac 7 M trong MeOH (3,19 ml, 22,3 mmol) vao dung dich cua tert-
butyl benzoyl((4R,5R,6S)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-yl)carbamat (tr buéc 3 & trén) (129 mg,
223 umol) trong metanol (10 ml) & 0°C va hén hop ndy duoc khudy & nhiét do trong
phong trong 30 phit. Loai bé dung mdi trong chan khong & nhiét d6 moi trudng con
lai ddu mau vang. Nguyén liéu thdé dugc tinh ché bing sic ky nhanh (silica gel, 20 g,
EtOAc 0% dén 60% trong heptan) dé tao ra hop chét tert-butyl (4R,5R,6S)-4-(6-
bromo-3-flopyridin-2-yl)-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-
ylcarbamat (75 mg, 158 pmol, hiéu suét 70,9%) dudi dang chit rin mau trdng. MS
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(ESI): m/z = 474,1, 476,1 [M+H]".

B11d (R? R*= F): tert-Butyl (4R,5R,6R)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

Buéc 1: N-((2R,3R,4R)-2-(6-bromo-3-flopyridin-2-yl)-3,5,5,5-tetraflo-4-
hydroxypentan-2-ylcarbamothioyl)benzamit '

Thém benzoyl isothioxyanat (174 mg, 144 pl, 1,07 mmol) vao dung dich cua
(28,3R,4R)-4-amino-4-(6-bromo-3-flopyridin-2-y1)-1,1,1,3 -tetraflopentan-2-ol ~ B9d
(373 mg, 1,07 mmol) trong tetrahydrofuran (35 ml) ¢ nhiét do trong phong va hén hop
nay dugc khudy & nhiét do trong phong trong 16 gio. Tht ca céac chit d& bay hoi duge
loai bd trong chan khong va nguyén ligu thd dugc tinh ché bing séc ky nhanh (silica
gel, 20 g, EtOAc 0% dén 40% trong heptan) d tao ra hop chit N-((2R,3R,4R)-2-(6-
bromo-3-flopyridin-2-y1)-3,5,5,5-tetraflo-4-hydroxypentan-2- |
ylcarbamothioyl)benzamit (473 mg, 923 pmol, hi¢u suét 86,4%) dudi dang bot mau
vang nhat. MS (ESI): m/z = 512,1, 514,1 [M+H]"

Budc 2: N-((4R,5R,6R)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-metyl-6-
(triflometyl) -5,6-dihydro-4H-1,3-oxazin-2-yl)benzamit

Thém EDC-HCI (265 mg, 1,38 mmol) vao dung dich ctia N-((2R,3R,4S)-2-(6-
bromo-3-ﬂopyridin—2-yl)-3,5,5,5-tetraflo-4-hydroxypentan-2-ylcarbamothioyl)
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benzamit (ti budc 1 & trén) (473 mg, 923 pmol) trong axetonitril (10 ml) & nhiét do
trong phong va hdn hop nay duoc khudy & 80°C trong 2 gid. Nguyén liu thd dugc
tinh ché bang sic ky nhanh (silic'a gel, 20 g, EtOAc 0% dén 30% trong heptan) dé tao
ra  hop chét N-((4R,5R,6R)-4-(6-bromo-3-ﬂopyridin-Z-yl)-5-ﬂo-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-yl)benzamit (330 mg, 690 pmol, hiéu suét
74,7%) du6i dang bot mau trang. MS (ESI): m/z = 478,2, 480,2 [M+H]".

Buéc 3: tert-Butyl benzoyl((4R,5R,6R)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-yl)carbamat

Thém di-fert-butyl dicarbonat (Boc20) (166 mg, 176 pl, 759 pmol) va trietylafnin
(76,8 mg, 106 pl, 759 pmol), tiép theo la thém 4-dimetylaminopyridin (16,9 mg, 138
umol) vao dung dich cua N-((4R,5R,6R)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-metyl-
6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-yl)benzamit (tir budc 2 ¢ trén) (330 mg,
690 pmol) trong tetrahydrofuran (32,4 ml) & nhiét d6 trong phong va hdn hop nay
dugc khudy & nhiét @6 trong phong trong 3 ngay. Loai bé dung moi trong chan khong
& nhiét do moi trudng con lai diu mau vang nhat. Nguyén liéu thd dugc tinh ché bing
sdc ky nhanh (silica gel, 20 g, EtOAc 0% dén 35% trong heptan) dé tao ra hop chit
tert-butyl benzoyl((4R,5R,6S)-4-(6-bromo—3-ﬂopyridin—2-yl)-5-ﬂo-4-mety1-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-yl)carbamat (399 mg, 690 pmol, hi¢u suét
100%) dudi dang bot mau tring. MS (ESI): m/z = 578,2, 580,2 [M+H]".

Bugc 4: tert-Butyl (4R, 5R,68)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

Thém amoniac 7 M trong MeOH (9,86 ml, 69,0 mmol) vao dung dich cua tert-
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butyl benzoyl((4R,5R,6R)-4-(6-bromo-3-flopyridin-2-yl)-5-flo-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-yl)carbamat (tir budc 3 & trén) (399 mg,
690 pmol) trong metanol (20 ml) & 0°C va hdn hop nay duoc khudy & nhiét do trong
phong trong 30 phut. Loai bé dung mdi trong chén khong & nhiét do moi trudng con
lai dAu mau vang. Nguyén liéu thd dugc tinh ché bang séc ky nhanh (silica gel, 20 g,
EtOAc 0% dén 60% trong heptan) dé tao ra hop chit tert-butyl (4R,5R,6R)-4-(6-
bromo-3-ﬂopyridin-2-yl)—5-ﬂo-4-mety1—6-(triﬂometyl)-5,6-dihydro-4H-1,3-oxazin-2-
ylcarbamat (237 mg, 500 pmol, hidu suit 72,4%) duéi dang dau khong mau. MS (ESI):
m/z = 474,1, 476,1 [M+H]".

Tbng hop hop chét trung gian Boc-aminopyridin B12

Bl2a (R?> = F): tert-Butyl (4S,68)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-ylcarbamat

BocHN __O__ .CF;

i
N

Thém natri azit (199 mg), dong (I) iodua (29 mg), natri L-ascorbat (15,2 mg) va
trans-N,N'-dimetylxyclohexan-1,2-diamin (33 mg) vao dung dich cia tert-butyl
(4S,6S)-4-(6-bromo-3-ﬂopyridin-2-yl)-4-metyl-6-(triﬂometyl)-5,6-dihydro—4H-1,3-
oxazin-2-ylcarbamat B1la (175 mg) trong etanol (5,4 ml) va nude (2,4 ml) & 23°C va
viéc khudy dung dich mau xanh nhat dugc tiép tuc & 70°C trong 1 gio. Hon hop nay
duoc phin b giita dung dich NaHCO3 chira nuée bédo hoa va EtOAc, 16p hitu co duge
lam khé, dugc 1am bay hoi va phin cin dugc tinh ché bang sic ky nhanh (SiOs,
gradien ciia EtOAc trong heptan, EtOAc 25 dén 40%) dé tao ra hop chét & @& muc (82
mg, 54%) dudi dang chét rin khong mau. MS (ESI): m/z =393,5 [M+H]".

B12b (R* = CI): tert-Butyl (4S,6S)-4-(6-arnino-3—clopyridin—Z-yl)-4-mety1-6-
(triﬂometyl)-S,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

~ BocHN_ _O._ .CF3

N1
N
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Cho tert-Butyl (48,68)-4-(6-bromo-3-clopyridin-2-yl)-4-metyl-6-(triflometyl)-
5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B11b (25 mg) phan ung voi natri azit theo
quy trinh tuong ty v6i quy trinh didu ché hop chit B12a dé tao ra, sau khi sic ky
nhanh (SiOz, gradien ctia AcOEt trong heptan, EtOAc 10 - 50%), hop chét & d& muc (9
mg, 42%) duéi dang bot khong mau. MS (ESI): m/z = 409,2, 411,2 [M+H]".

B12c (R, R* = F): tert-Butyl (4R,5R,6S)-4-(6-amino-3-flopyridin-2-yl)-5-flo-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

- BocHN__O_ .CF;

1
N

Thém natri azit (82,3 mg, 1,27 mmol), natri L-ascorbat (6,27 mg, 31,6 umol),
trans-N,N'-dimetylxyclohexan-1,2-diamin (13,5 mg, 15,0 pl, 94,9 pmol) va déng @
iodua (12,0 mg, 63,3 pmol) vao dung dich cla tert-butyl (4R,5R,6S)-4-(6-bromo-3-
flopyridin-2-yl)-5-flo-4-metyl-6-(triflometyl)-5 ,6-dihydro-4H-1,3-oxazin-2-ylcarbamat
Bllc (75 mg, 158 pmol) trong dioxan (3,00 ml) va nudc (1,00 ml) & nhiét d0 trong
phong sau 10 phut 13 chit mau xanh 14 cdy-xanh nuéc bién sdm, hdn hgp nay duge
khudy & 70°C trong 30 phat. Mot 14n nita thém natri L-ascorbat (6,27 mg, 31,6 pmol),
trans-N,N'-dimetylxyclohexan-1,2-diamin (13,5 mg, 15,0 pl, 94,9 pmol) va déng D
iodua (12,0 mg, 63,3 pmol) va tiép tuc khudy & 70°C trong 30 phtt nita. Pugc rot vao
dung dich NaHCO3 bdo hoa, duge chiét bing EtOAc, 16p hitu co duge 1am kho bing
N2;SOs. Loai bd dung mdi trong chén khong con lai diu mau xanh 14 cdy sim.
Nguyén liéu tho dugc tinh ché bang séc ky nhanh (silica gel, 10 g, EtOAc 0% dén 40%
trong heptan) dé tao ra hop chét tert-butyl (4R,5R,6S)-4-(6-amino-3-flopyridin-2-yl)-
5-ﬂo-4—metyl-6-(triﬂometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat (29 mg, 70,7
umol, hiéu suit 44,7%) du6i dang chét rin mau tring. MS (ESI): m/z =411,2 [M+H]".

B12d (R% R* = F): tert-Butyl (4R,5R,6R)-4-(6-amino-3-flopyridin-2-yl)-5-flo-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat
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BocHN __O_ CF;

1
N

Thém natri azit (260 mg, 4,00 mmol), natri L-ascorbat (19,8 mg, 100 pumol),
trans-N,N'-dimetylxyclohexan-1,2-diamin (42,7 mg, 47,3 pl, 300 pmol) va dong (1)
iodua (38,1 mg, 200 pmol) vao dung dich cua tert-butyl (4R,5R,6R)-4-(6-bromo-3-
flopyridin-2-yl)-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-2-ylcarbamat
B11d (237 mg, 500 pmol) trong dioxan (3,00 ml) va nuée (1,00 ml) & nhiét do trong
phong sau 10 phut 1 chét mau xanh 14 cay-xanh nu6c bién sim, hon hop nay duge
khudy & 70°C trong 1 git. Mot 14n nira thém natri L-ascorbat (19,8 mg, 100 pmol),
trans-N,N'-dimetylxyclohexan-1,2-diamin (42,7 mg, 47,3 pl, 300 pmol) va dong (I)
iodua (38,1 mg, 200 pmol) va tiép tuc khudy & 70°C trong 30 phut nira. Pugc rét vao
dung dich NaHCO3 béo hoa, duge chiét bang EtOAc, 16p hitu co duge lam khd bang
Na;S04. Loai bd dung mdi trong chén khong con lai diu mau xanh 14 cidy sim.
Nguyén liéu tho dugc tinh ché bing séc ky nhanh (silica gel, 10 g, EtOAc 0% dén 40%
trong heptan) dé tao ra hop chit tert-butyl (4R,5R,6R)-4-(6-amino-3-flopyridin-2-yl)-
5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat (50 mg, 122
umol, hiéu suét 24,4%) du6i dang chit rdn mau tring. MS (ESI): m/z=411,2 [M+H]".

Tbng hop hop chét trung gian Boc-amit A15 va B13 va hop chét amit I duoc loai
bao vé
Quy trinh chung cho phan ung lién hop gitta Boc-aminopyridin A14 hogc B12

véi axit dé tao ra Boc-amit A15 hozc B13

Phuong phap T3P: Thém T3P (50% trong EtOAc, 0,09 ml, 0,15 mmol) vao dung
dich cua Boc-aminopyridin A14 hogc B12 (0,10 mmol) va axit (0,2 mmol) trong
EtOAc (1,2 ml) & 22°C va viéc khudy duge tiép tuc 2 gid. Thém mdt phan khac cla
T3P (0,05 ml, 0,08 mmol) va viéc khudy duoc tiép tuc trong 2 gid. Hon hgp nay duoc
phan bd gitta dung dich NaHCO3 chira nuée bdo hoa va EtOAc, 16p hitu co duge lam
kho, dugc lam bay hoi va phin can dugc tinh ché bang sic ky nhanh (SiO,, gradien

cia EtOAc trong heptan) @& tao ra hop chit Boc-amit A15 hodc B13.

Phuong phap thudc thit Ghosez: Thém ting giot 1-clo-N,N,2-
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trimetylpropenylamin (chit phan tng Ghosez) (52,8 mg, 395 pmol, duong lugng: 3)
vao huyén phi ctia axit (197 pmol, dwong luong: 1,5) trong diclometan kho (1,5 ml) &
0°C va hdn hop nay dwoc khudy & 0°C trong 1 gid. Sau d6 thém hdn hop nay vao dung
dich cta Boc-aminopyridin A14 hogc B12 (132 pmol, dwong lugng: 1,00) va
diisopropyletylamin (51,0 mg, 69,0 pl, 395 pmol, duong lugng: 3) trong diclometan
kho (1,5 ml) & 0°C. Bé dé dwgc théo bo va hdn hop nay dugc khudy tir 1 dén 16 giv 6
nhiét d6 moi trudng. Lam bay hoi hoan toan & nhiét o moi truong va dugc tinh ché
tryc tiép bing séc ky nhanh (silica gel, gradien ctia EtOAc trong heptan) dé tao ra hop
chét Boc-amit A15 hogic B13.

'Quy trinh chung dé loai bao vé ciia Boc-amit A15 hodc B13 thanh amit I

Thém axit trifloaxetic (1,2 mmol) vao dung dich cia Boc-amit A15 hodc B13
(0,04 mmol) trong diclometan (0,5 ml) & 22°C va vigc khudy dugc tiép tuc trong 16
gid. Hon hgp nay dugc lam bay hoi, phén cin duge pha loﬁng bang EtOAc va dugc
lam bay hoi mot 1An nita. Phin cin duoc nghién min véi dietyl ete/pentén, huyén phu
duoc loc va ph'?m can dugc léfn kho dé tao ra hop chit amit I. Xt Iy theo cach khac thu
dwoc bazo tw do: Sau khi khudy trong 16 gio, tht ca cac chat d& bay hoi dugc loai bd
trohg chan khéﬁg, phin cin dugc phan b gitta EtOAc va dung dich NaHCOj3 béo hoa,
16p hitu co dugc rira bang nuéc mudi va dugce 1am kho trén NaxSOs. Loc va loai bd
dung mdi trong chén khong con lai san phém thd, chét nay dugc tinh ché béng sdc ky

nhanh dé tao ra hop chét amit I.

Bl13a-1 (R? = F): tert-Butyl (48,65)-4-(6-(3-clo-5-xyanopicolinamido)-3-
flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-2-ylcarbamat

BocHN__O_ ,CF;

Y
N

tert-Butyl (4S,6S)-4-(6-amino-3-ﬂopyridin-2-yl)-4-metyl-6-(triﬂometyl)-5,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat B12a (39 mg) dugc két hop véi axit 3-clo-5-
xyano-pyridin-2-carboxylic theo phuong phap T3P @8 tao ra, sau khi sic ky nhanh
(SiOa, gradien ciia EtOAc trong heptan, EtOAc 5 dén 50%), hop chét & d& muc (17 mg,
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30%) dudi dang chét rin khong mau. MS (ESI): m/z = 557,6, 559,6 [M+H]".

Bl13a-2 (R? = F): tert-Butyl (4S,68)-4-(6-(3-clo-5-(triflometyl)picolinamido)-3-
flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

BocHN ___O__ .CF;

T
N

tert;Butyl (4S,65)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat B12a (39 mg) duogc két hop v6i axit 3-clo-5-
(triflometyl)pyridin-2-carboxylic theo phuong phap T3P d8 tao ra, sau khi sic ky
nhanh (SiO2, gradien cua EtOAc trong heptan, EtOAc 5 dén 50%), hop chét & dé muc
(26 mg, 44%) duéi dang chét rin khong mau. MS (ESI): m/z = 600,3, 602,3 [M+H]".

Bl3a-3 (R? = F): tert-Butyl (48S,6S)-4-(3-flo-6-(5-metoxypyrazin-2-
carboxamido)pyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-

ylcarbamat

BocHN O CF3

v
N

tert-Butyl (48,6S)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat Bl2a (39 mg) dugc két hop véi axit 5-
metoxypyrazin-2-carboxylic theo phuwong phap T3P dé tao ra, sau khi sic ky nhanh
(SiO,, gradien ctia AcOEt trong heptan, EtOAc 5 - 50%), hop chét & d& muc (14 mg,
27%) duéi dang chét rin mau trng nhat. MS (ESI): m/z = 529,4 [M+H]".

B13a-4 (R? = F): tert-Butyl (48,68)-4-(6-(5-xyano-3-metylpicolinamido)-3-
flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-2-ylcarbamat
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BocHN __O_ ,CF;

e
N

tert-Butyl (48,65)-4-(6-amino-3-flopyridin-2-y1)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat B12a (39 mg) dugc két hop véi axit 5-xyano-3-
metyl-pyridin-2-carboxylic theo phuong phéap T3P @8 tao ra, sau khi sic ky nhanh
(SiO2, gradien cua EtOAc trong heptan, EtOAc 5 dén 50%), hop chit & d& muc (22 mg,
41%) dué6i dang bot khong mau. MS (ESI): m/z = 537,6 [M+H]".

B13a-5 (R? = F): tert-Butyl (4S,68)-4-(3-flo-6-(5-metoxypicolinamido)pyridin-2-
y1)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

BocHN _O_ \CF;3

i
N

tert-Butyl (4S,6S)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat B12a (39 mg) dugc két hop véi axit 5-
metoxypyridin-2-carboxylic theo phuong phap T3P @ tao ra, sau khi sic ky nhanh
(Si0, gradien cua EtOAc trong heptan, EtOAc 5 dén 50%), hop chit & dé muc (16 mg,
30%) du6i dang bot khong mau. MS (ESI): m/z = 528,6 [M+H]".

B13a-6 (R? = F): tert-Butyl (48,6S)-4-(6-(4-clo-1-(diflometyl)-1H-pyrazol-3-
carboxamido)-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-2-

ylcarbamat

BocHN __O_ CF;

F i
N

tert-Butyl (4S,6S)-4-(6-amino-3-ﬂopyridin-2—y1)-4-metyl-6-(triﬂometyl)-S,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat B12a (39 mg) duoc két hop véi axit 4-clo-1-
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(diflometyl)pyrazol-3-carboxylic, dugc diéu ché theo H. Hilpert et al., J. Med. Chem.
2013, 56, 3980, theo phuong phép T3P d tao ra, sau khi sdc ky nhanh (SiO», gradien
cua EtOAc trong heptan, EtOAc 5 dén 50%), hop chit & @& muc (26 mg, 46%) dudi
dang chit rin mau tréng nhat. MS (ESI): m/z = 571,5, 573,5 [M+H]".

B13a-7 (R? = F): tert-Butyl (4S,6S)-4-(6-(5-(diflometyl)pyrazin-2-carboxamido)-
3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-2-ylcarbamat

BocHN __O._ .CF;

N1
N

tert-Butyl (48,65)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-0xazin-2-ylcarbamat B12a (39 mg) dugc két hop véi axit 5-
(diflometyl)pyrazin-2-carboxylic, dugc diéu ché theo W02009091016, theo phwong
phép T3P @& tao ra, sau khi sic ky nhanh (SiO, gradien ctia EtOAc trong heptan,
EtOAc 5 dén 50%), hop chit & @& muc (30 mg, 55%) dudi dang bot khong mau. MS
(ESI): m/z = 549,2 [M+H]".

B13a-8 (R? = F): tert-Butyl (4S,6S)-4-(6-(3,5-diclopicolinamido)-3-flopyridin-2-
yl)-4-metyl-6-(triﬂometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

BocHN __O_ CF;

N1
N

tert-Butyl (48,68)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5 ,0-
dihydro-4H-1,3-oxazin-2-ylcarbamat B12a (39 mg) dugc két hop véi axit 3,5-
diclopyridin-2-carboxylic theo phuong phéap T3P 8 tao ra, sau khi séc ky nhanh (SiO2,
gradien ciia EtOAc trong heptan, EtOAc 5 dén 50%), hop chét & d& muc (26 mg, 46%)
duéi dang chét rén khong mau. MS (ESI): m/z = 566,5, 568,5 [M+H]".

B13a-9 (R? = F): tert-Butyl (4S,68)-4-(3-flo-6-(5-(flometoxy)picolinamido)
pyridin-2-y1)-4-metyl-6-(triflometyl)-5,6-dihydro-4H- 1,3-oxazin-2-ylcarbamat
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BocHN __O__ .CF;

Y
N

tert-Butyl (48,6S)-4-(6-amino-3-flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-ylcarbamat B12a (39 mg) dugc két hop véi axit 5-
(flometoxy)pyridin-2-carboxylic, dugc didu ché theo WO 2009091016, theo phuong
phap T3P dé tao ra, sau khi sdc ky nhanh (SiO,, gradien cua EtOAc trong heptan,
EtOAc 5 dén 60%), hop chét & d& muc (18 mg, 33%) dudi dang chét ran khong mau.
MS (ESI): m/z = 546,5 [M+H]".

B13b (R = Cl): tert-Butyl (4S,6S)-4-(3-clo-6-(5-xyanopicolinamido)pyridin-2-
y1)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

BocHN __O__,CF;

Y
N

Thém N,N-diisopropyletylamin (29 mg) va HATU (42 mg), sau 15 phit, thém
tert-butyl (48,68)-4-(6-amino-3-clopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-
4H-1,3-oxazin-2-ylcarbamat B12b (30 mg) vao dung dich clia axit S-xyanopyridin-2-
carboxylic (14 mg) trong diclometan (0,6 ml) va dimetylformamit (0,3 ml), & 22°C va
viéc khudy duoc tiép tuc trong 4 gid. Hon hop nay duoc phén bd gitta dung dich
NaHCO; chira nudc bdo hoa va diclometan, 16p hitu co duge lam kho, duge 1am bay
hoi va phan cin dugc tinh ché bing sic ky nhanh (SiOa, gradien cia EtOAc trong
heptan, EtOAc 5 dén 50%) dé tao ra hop chit & d& muc (4 mg, 10%) dudi dang chit
rin mau tring. MS (ESI): m/z = 539,2, 541,2 [M+H]".

Bl13c-1 (R%,, R* = F): tert-Butyl (4R,5R,6S)-4-(6-(5-xyanopicolinamido)-3-
ﬂopyridin-Z-yl)-5-ﬂo-4-mety1-6-(triﬂometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat

-80-



27076

BocHN ___O_ .CF3

tert-Butyl (4R,5R,68)-4-(6-amino-3-flopyridin-2-yl)-5-flo-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B12¢ (29 mg, 70,7 pmol) dugc
két hop véi axit 5-xyanopicolinic theo phwong phép thudc thir Ghosez dé tao ra, sau
khi séc ky nhanh (SiO», gradien ctia EtOAc trong heptan, EtOAc 0 dén 45%), hop chét
& d& muc (23 mg, 42,6 pmol, hiéu sult 60,2%) dudi dang bot mau tring. MS (ESI):
m/z = 541,3 [M+H]".

B13d-1 (R%,, R* = F): tert-Butyl (4R,5R,6R)-4-(6-(5-xyanopicolinamido)-3-
flopyridin-2-yl)-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-ylcarbamat

BocHN ___O_ _CF;

1

tert-Butyl (4R,5R,6R)-4-(6-amino-3-flopyridin-2-yl)-5-flo-4-metyl-6-(triflometyl)
-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B12d (54 mg, 132 umol) dugc két hop véi
axit 5-xyanopicolinic theo phuong phap thudc thtt Ghosez dé tao ra, sau khi séc ky
nhanh (SiO;, gradien ciia EtOAc trong heptan, EtOAc 0 dén 45%), hop chit & d& muc
(55 mg, 102 pmol, hidu suit 77,3%) dudi dang chét rin mau tring. MS (ESD): m/z =
541,2 [M+H]".
Vidul

N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-y1)-
5-flopyridin-2-yl)-5-xyanopicolinamit

Thém TFA (105 mg, 70,8 ul, 919 pmol, duong lugng: 30) vao dung dich cia
tert-butyl (48,6S)-4-(6-(5-xyanopicolinamido)-3-flopyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat (16 mg, 30,6 umol, duong
luong: 1,00) trong diclometan (0,5 ml) & 10°C. Dung dich phan ing mau vang nhat

duge khudy & 23°C trong 3 gid. Dung mdi dugc lam bay hoi, sau d6 dugc bazo hoa
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bang dung dich Na;COs3 1 N lanh nhu d4, duoc khudy trong 15 phuat & 10°C, sau d6
duoc chiét hai 14n bang etyl axetat, dugc rira bang céc 16p hitu co duge thu gom bing
nuée mudi, duoe 1am khd bing Na»SOs, dugc loc va duge 1am bay hoi. Phan cgn dugce
tinh ché bang sic ky (silica gel, 5 g, etyl axetat 0-50% trong heptan, sau d6 MeOH 0-
10% trong etyl axetat) d8 tao ra hop chit N-(6-((4S,6S)-2-amino-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit
(9,5 mg, 22,5 pmol, hi¢u suét 73,4%) du6i dang chét rin mau tring. MS (ISP): m/z =
423,6 [(M+H)'].
Vidu2

N-(6-((4S,65)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
5-flopyridin-2-yl)-3-clo-5-xyanopicolinamit

tert-Butyl (48,68)-4-(6-(3-clo-5-xyanopicolinamido)-3-flopyridin-2-yl)-4-metyl-
6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13a (18 mg) dugc khir bao
vé dé tao ra hop chit & d& muc (14 mg, 76%) duéi dang chét rin mau tréng nhat. MS
(ESI): m/z = 457,1, 459,1 [M+H]".
Vidu3

N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-4-yl)-
5¥ﬂopyridin-2-yl)-3-clo-5-(triﬂor_netyl)picolinamit, mudi véi axit trifloaxetic

| tert-Butyl (4S,6S)-4-(6-(3-clo-5-(triflometyl)picolinamido)-3-flopyridin-2-y1)-4-

metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13a-2 (26 mg) dugc
khit bao vé dé tao ra hop chit & d& muc (27 mg, dinh lugng) dudi dang chét rin mau
vang nhat. MS (ESI): m/z = 500,3, 501,3 [M+H]".
Vidu4

N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-
5-flopyridin-2-yl)-5-metoxypyrazin-2-carboxamit, mudi véi axit trifloaxetic

tert-Butyl (48,68)-4-(3-flo-6-(5-metoxypyrazin-2-carboxamido)pyridin-2-yl)-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13a-3 (14 mg) dugc
khir bao vé dé tao ra hop chit & d& muc (14 mg, 80%) dudi dang chét rén mau tring

nhat. MS (ESI): m/z = 429,6 [M+H]".
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Vidu5
N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
5-flopyridin-2-yl)-5-xyano-3-metylpicolinamit, mudi véi axit trifloaxetic
tert-Butyl (4S,68)-4-(6-(5-xyano-3-metylpicolinamido)-3-flopyridin-2-yl)-4-
- metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13a-4 (20 mg) dugc
khtt bao vé dé tao ra hop chit & dé muc (21 mg, 78%) duéi dang chit rén mau tring
nhat. MS (ESI): m/z = 437,5 [M+H]".
Vidu6

N-(6-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-4-yl)-
5-flopyridin-2-yl)-5-metoxypicolinamit, mudi véi axit trifloaxetic

tert-Butyl (48,6S)-4-(3-flo-6-(5-metoxypicolinamido)pyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-ylcarbamat B13a-5 (16 mg) dugc khtr bao
vé dé tao ra hop chit & dé muc (9 mg, 55%) dudi dang chét rin mau tring nhat. MS
(ESI): m/z = 428,2 [M+H]".
Vidu7

N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-4-yl)-
5-flopyridin-2-yl)-4-clo-1-(diflometyl)- 1H-pyrazol-3-carboxamit, mudi  véi  axit
trifloaxetic

tert-Butyl (48,68)-4-(6-(4-clo-1-(diflometyl)-1H-pyrazol-3-carboxamido)-3-
flopyridin-2-yl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-2-ylcarbamat
B13a-6 (23 mg) dugc khir bio vé dé tao ra hop chét & dé muc (14 mg, 59%) dudi dang
cht rin mau tring nhat. MS (ESI): m/z = 471,5, 473,5 [M+H]".
Vidu8

N-(6-((4S,6S)—2-amino-4-metyl-6-(triﬂometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
5-flopyridin-2-yl)-5-(diflometyl)pyrazin-2-carboxamit, mudi véi axit trifloaxetic

tert-Butyl (4S,6S)-4-(6-(5-(diﬂometyl)pyrazin-2-carboxamid0)-3-ﬂopyridin-2-
yl)—4-mety1—6-(triﬂometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13a-7 (21 mg)
dugce khir bdo vé 8 tao ra hop chét & d& muc (18 mg, 84%) dudi dang chét rin mau

tring nhat. MS (ESI): m/z = 449,2 [M+H]".
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Vidu9

N-(6-((48S,65)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
5-flopyridin-2-yl)-3,5-diclopicolinamit, mudi véi axit trifloaxetic

tert-Butyl (4S,6S)-4-(6-(3,5-diclopicolinamido)-3-flopyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13a-8 (26 mg) duoc khir bao
vé dé tao ra hop chét & dé muc (21 mg, 90%) duéi dang chét rin khong mau. MS (ESI):
m/z = 466,4, 468,4, 470,4 [M+H]".
Vidy 10

N-(6-((4S,65)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
5-flopyridin-2-yl)-5-(flometoxy)picolinamit, mubi véi axit trifloaxetic

tert-Butyl (4S,6S)-4-(3-flo-6-(5-(flometoxy)picolinamido)pyridin-2-yl)-4-metyl-
6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13a-9 (16 mg) dugc khu
béo vé dé tao ra hop chit & d& muc (16 mg, 93%) dudi dang chét rin mau tréng nhat.
MS (ESI): m/z = 446,5 [M+H]".
Vidu 1l

N-(6-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
5-clopyridin-2-yl)-5-xyanopicolinamit

tert-Butyl (48,6S)-4-(3-clo-6-(5-xyanopicolinamido)pyridin-2-yl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13b (4 mg) dugc loai bao vé
bing CF3COOH va dugc 1am bay hoi. Phin cin duge phan bb gitra dung dich NaCO3
chita nu6c bao hoa va EtOAc, 16p hitu co dugce 1am kho, dugc lam bay hoi va phén
cin dugc tinh ché bing sic ky nhanh (pha NH, tir Biotage, gradien ctia EtOAc trong
heptan, EtOAc 0 dén 50%) dé tao ra hop chdt ¢ d& muc (3 mg, 98%) dudi dang chét
rin mau tring. MS (ESI): m/z = 439,2, 441,2 [M+H]".
Vidu 12

N-(6-((4R,5R,68)-2-amino-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit

tert-Butyl (4R,5R,68)-4-(6-(5-xyanopicolinamido)-3-flopyridin-2-yl)-5-flo-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13c-1 (23 mg, 42,6
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umol) dugc khir bao vé va nguyén lidu thd dugc tinh ché bang sic ky nhanh (silica gel,
10 g, EtOAc 0% dén 100% trong heptan) dé tao ra hop chit ¢ d& muc (12 mg, 27,3
umol, 64,0% hiéu sut) dudi dang chit rin mau tring. MS (ESI): m/z = 441,2 [M+H]".
Vi dy 13

N-(6-((4R,5R,6R)-2-amino-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit

tert-Butyl  (4R,5R,6R)-4-(6-(5-xyanopicolinamido)-3-flopyridin-2-yl)-5-flo-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-ylcarbamat B13d-1 (55 mg, 102
umol) dwge khir bao vé va nguyén liéu thd dugc tinh ché bang sic ky nhanh (silica gel,
10 g, EtOAc 0% dén 100% trong heptan) dé tao ra hop chét & d& muc (30 mg, 68,1
umol, hiéu suét 66,9%) dudi dang bot mau tring. MS (ESI): m/z = 441,2 [M+H]".
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Yéu cau bao ho

1. Hop chét c6 cong thire I:

trong do:

R! 1a 5-xyano-pyridin-2-yl;

R? 1aF;

R? lametyl,

R* 1aflo,

R’ la triflometyl;

hodc mudi dugce dung clia no.

2. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gom:

N-(6-((4R, 5R, 6R)-2-amino-5 -flo-4-metyl-6-(triflometyl)-5,6-dihydro-
4H-1,3-oxazin-4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit, va

N-(6-((4R,5R,68)-2-amino-5-flo-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-5-flopyridin-2-yl)-5-xyanopicolinamit,

hodc mudi duge dung cua no.

3. Dugc phim chira hop chét c6 cong thirc I theo diém 1 hogc diém 2 va chéit mang

dugc dung.

4. Duogc phém chira hop chit c6 cong thirc I theo didm 1 hodc diém 2 va chit phu trg

dugc dung.
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