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c6 hoat tinh tc ché€ enzym phan cét protein tién chat amyloit & vi tri beta-1

(BACE1), quy trinh diéu ché hop chat nay va dugc phdm chia né dé diéu tri

bénh. Hop chit ¢6 hoat tinh theo sdng ché€ 1a hitu ich trong viéc diéu tri va/hoac

phong ngtra bénh, vi du, bénh Alzheimer.
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Linh vue ky thuét dwoc dé cip

Sang ché dé cap dén hop chét flometyl-5,6-dihydro-4H-[1,3]oxazin-2-ylamin c6
hoat tinh trc ché enzym phén cit protein tién chit amyloit & vi tri beta-1 (BACE1), quy
trinh diéu ché hop chét nay va duoc phim chtta né. Hop chét theo sang ché duoc dung
lam chit dé diéu tri bénh.

Tinh trang ky thuit clia sang ché

Bénh Alzheimer (AD) 1a mot réi loan thoai héa thin kinh ctia hé than kinh trung
uwong va la nguyén nhan hang d4u giy bénh sa sut tri tué tién trién & nguoi gia. Cac triéu
chimg 14m sang cta bénh nay 1a suy giam tri nhé, nhén thirc, kha nang nhan biét thoi gian
va vi tri, kha nang danh gia va ldp luan va cling bao gbm cac rdi loan cam xuc nghiém
trong. Hién nay chua c6 cac phuong phap didu tri c6 thd ngan ngira bénh hodc sy tién
trién cua né hodc ddy Iui mét cach 6n dinh cac triéu chimg 14m sang cua nd. AD di tro
thanh van dé stc khoe chinh & tt ca cac cong ddng vdi dan sb ¢6 tudi tho trung binh cao

va cling thanh ganh ning kinh té 16n cho hé théng y té cua ho.

AD dugc dic trung béi hai ddu hiéu bénh 1y chinh trong hé than kinh trung wong
(CNS), d6 1a sw xuét hién clia cic mang amyloit va dam rdi 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 ddu hiéu bénh ly nay ciing thuong quan sat dugc & bénh nhan
méc hoi chimg Down (trisomy 21), ma ciing hinh thanh céc triéu chimg twong tu AD khi
con tré. Dam rdi to than kinh 1a cac dang két tu trong té bao clia protein tau ctia vi bng
(MAPT). Cac mang amyloit xuat hién trong khoéng gian ngoai bao; thanh phin co ban cia
chiing 1a AB-peptit. Mang amyloit 1a nhom gdm cac manh thu duge tir qua trinh phén giai
protein c6 ngudn gbc tir protein tidn chét B-amyloit (APP) bang hang loat cdc budc phan
cht @& phan giai protein. Mot vai dang ctia APP da dugc xac dinh, trong d6 phd bién nhit
la cc protein c6 do dai 695, 751 va 770 axit amin. T4t ca ching déu dugc san sinh tir
mot gen don 1¢ thong qua viéc cit ghép khac nhau. AB-peptit co ngudn gbc tir ciing mot

mién cta APP nhung khic nhau & dau tin cung N va C cua chung, c4c loai chinh c6 d6
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dai 40 va 42 axit amin. C6 mot vai nhém bing ching khing dinh manh mé& ring Ap-
peptit két tu 13 céc phan tir chinh trong qué trinh sinh bénh AD; 1) mang amyloit hinh
thanh tir Ap-peptit 13 phin luén luén cé mit trong bénh ly AD; 2) AB-peptit gdy doc
noron than kinh; 3) & bénh Alzheimer di truyén (FAD), cac dot bién trong gen bénh APP,
PSN1, PSN2 din dén ndng d6 Ap-peptit tang 1én va ching thoai hoéa tinh bot sém & nao;
4) chudt nhit chuyén gen biéu hién céc gen FAD niy phat trién bénh 1y c6 mic tuong
ddng cao voi bénh & ngudi. AB-peptit duge tao ra tir APP théng qua hoat dong phén cht
tudn tu cta 2 enzym phin giai protein goi la B- va y-secretaza. B-Secretaza trudc tién
phan cét trong mién ngoai bao clia APP khoang 28 axit amin nim bén ngoai mién xuyén
mang (TM) dé tao ra doan mang dAu tan cing C ctia APP chita mién TM va mién bao
tuong (CTFP). CTFP 14 co chit cho y-secretaza ma phan cat & mot vai vi tri 1ién ké bén
trong TM d& san sinh AP peptit va doan mang mién bio twong. y-secretaza 1a phirc hop
clia it nhit 4 protein khac nhau, c4u tric siéu phan tir c6 tac dung xtc tac clia nd rét c6 thé
1a presenilin protein (PSEN1, PSEN2). B-secretaza (BACEI, Asp2; BACE viét tit cta
enzym phan cat APP vi tri B) 14 aspartyl proteaza bam vao mang bing 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 duoc
bidu hién trong nhidu mé cta co thé ngudi nhung ndng d6 clia n6 dic biét cao trong CNS.
Viéc phan cét gen BACE1 & chudt nhét 15 rang da cho thiy rang hoat tinh clia gen ndy
can cho qué trinh xtr 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 BACEIL, 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
nhét duoc thiét ké di truyén dé bidu hién gen APP ngudi va tao ra cac mang amyloit rong
va cac bénh ly twong tu bénh Alzheimer khi gia di khong c6 co ché nhu trén khi hoat tinh
cia [-secretaza bi gidm do su phéin cit gen d6i véi mot trong cac alen BACEL
(McConlogue et al., Partial reduction of BACE1 has dramatic effects on Alzheimer
plaque and synaptic pathology in APP Transgenic Mice. J Biol Chem. 2007 Sep
7:282(36): 26326). Do d6, céc cht trc ché hoat tinh BACE1 dugc cho 1a ¢6 thé 14 cac tac
nhan hitu ich dé diéu tri can thiép bénh Alzheimer (AD).
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Hon thé nita, viéc hinh thanh, hodc viéc hinh thanh va ling dong, clia cic peptit B-
amyloit bén trong, trén hodc xung quanh mo than kinh (ching han, nio) b tc ché bi cac

hop chit theo sang ché, tic 13 G ché su san sinh AP tir APP hoic doan tir APP.

Ngoai ra, céac chét trc ché BACE1 c6 thé duoc sir dung dé didu tri cac bénh sau:
IBM (bénh viém co thé vii) (Vattemi G. et al., Lancet. 2001 Dec 8;358(9297):1962-4),
hoi ching Down (Barbiero L. ef al, Exp Neurol. 2003 Aug;182(2):335-45), bénh Wilson
(Sugimoto 1. ef 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), thoai hoa tiéu ndo 1
va thoai hoa tiéu ndo 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/aer/result?queryFor=PhysicalArrayDesign& aAccession=A-MEXP-258),

viém khép dang thip (Ungethuem U. er al, GSE2053), x0 cung teo co modt bén
(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. et 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 tiiy xuwong (Kihara Y. et al, Proc Natl Acad Sci U
S A. 2009 Dec 22; 106(51):21807-12), u héc sic t6 ac tinh (Talantov D. et al, Clin
Cancer Res. 2005 Oct 15;11(20):7234-42), hdi chimg Sjogren (Basset C. et al., Scand J
Immunol. 2000 Mar;51(3):307-11), bénh luput ban d6 (Grewal P.K. et al, Mol Cell Biol.
2006, Jul;26(13):4970-81), viém co mac dai thyc bao, bénh viém khép tu phat & thiéu
nién, viém khép u hat, ung thu va (Hedlund M. et al, Breast Cancer Res. 2008 Jan
15;68(2):388-94 va Kondoh K. et 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. ef al., J Biol Chem. 2008 Sep 26;283(39):26364-73.
Epub 2008 Jul 23), viém khép dang thip (Toegel S. et al, Osteoarthritis Cartilage. 2010
Feb; 18(2):240-8. Epub 2009 Sep 22), phan umg viém (Lichtenthaler S.F. ef al., J Biol
Chem. 2003 Dec 5;278(49):48713-9. Epub 2003 Sep 24), huyét khdi dong mach (Merten
M. et al., Z Kardiol. 2004 Nov;93(11):855-63), bénh tim mach nhu nhdi mau co tim va
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dot quy (Maugeri N. et al., Srp Arh Celok Lek. 2010 Jan; 138 Suppl 1:50-2) va bénh
Graves (Kiljanski J. et al, Thyroid. 2005 Jul;15(7):645-52).

Ban chit ky thuit cia sing ché

Muc dich cta séng ché nhim d& xudt hop chét c¢6 cong thirc I dudi ddy, quy trinh
didu ché, dugc pham chira hop chét nay va quy trinh san xuét duge phdm, ding dé kiém
soat hodc phong ngira cac bénh nhu bénh Alzheimer. Ngoai ra, sang ché con @ xuit hop
chit ¢6 cong thirc I ding dé diéu tri bénh xo cting teo co mét bén (ALS), huyét khéi dong
mach, bénh tu mién/viém, bénh ung thu nhu ung thu vii, bénh tim mach nhu nhdi mau co
tim va dot quy, bénh viém da co, hi chiing Down, bénh da day - rudt, u nguyén bao than
kinh dém da hinh (Glioblastoma multiforme), bénh Graves, bénh Huntington, bénh viém
co thé vui (IBM), phan mg viém, sacom Kaposi, bénh Kostmann, bénh luput ban do,
viém co mac dai thuc bao, bénh viém khép tu phat & thiéu nién, viém khép u hat, u héc
sic t§ 4c tinh, da u tiy xwong, viém khép dang thap, hoi chimg Sjogren, thoai héa tidu
ndo 1, thoai héa tiéu ndo 7, bénh Whipple va bénh Wilson. Hop chét c6 cong thire T ¢6

tinh chét dugc ly duoc cai thién.

Séang ché dé xuit hop chét c6 cong thic I:

H,N._O._R

]

trong do:

R' 14 heteroaryl dugc thé béng 1 dén 2 phén tir thé duoc chon riéng & tlr xyano, xyano-
C,¢-alkyl, halogen, halogen-C,-alkoxy, halogen-C;-alkyl, C;.¢-alkoxy, C,¢-alkoxy-C;.
¢-alkyl, Cy¢-alkynyl-Ci¢-alkoxy, C,.¢-alkynyl va C;.¢-alkyl;

R*1aF;

R® duoc chon tir nhém bao gom:
i) metyl, va

ii) flometyl,

R* 14 triflometyl;
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hodc mudi dugc dung cta né.

Céc hop chit theo sang ché ¢6 tac dung tc ché Asp2 (B-secretaza, BACE1 hoic
Memapsin-2) va do d6 c6 thé dugc sir dung dé& diéu tri va/hodc phong nglra cac bénh va
rdi loan duoc dic trung béi n6ng dd cao clia B-amyloit va/hodc oligome B-amyloit

va/hodc cac mang B-amyloit va cac thé léng dong khac, cu thé 1a bénh Alzheimer.

Sang ché ciing d& xuét dugc phdm chtta hop chét c6 cong thire () néu trén va chit

mang dugc dung va/hodc chét phu trg duoc dung.
M3 ta chi tiét sang ché

Séang ché @& cap dén hop chat c6 cong thirc I va cac mubi duoc dung ctia chiing, quy
trinh diéu ché cac hop ndy, dugc phdm chira n6 va quy trinh san xudt duoc phim, ding
dé diéu tri va/hodc phong nglra cac bénh va cac rdi loan ¢6 lién quan dén su tc ché
BACE]1, nhu bénh Alzheimer. Ngoai ra, viéc hinh thanh, hodc viéc hinh thanh va léng
dong, ctia cdc méang B-amyloit trong, trén hodc xung quanh md than kinh (ching han, nio)
bi tc ché boi cac hop chét theo sdng ché bing cach e ché su san sinh AR tir APP hodc
doan tir APP.

Céc dinh nghia dudi ddy vé céac thust ngit chung dugc sir dung trong ban mo ta sang
ché nay s& dugc ap dung bat ké khi céc thudt ngi¥ nay xuét hién riéng 18 hogc két hop véi

cac nhom thudt nglr khac.

Trir khi ¢6 quy dinh khéc, cac thuét ngit sau ddy duoc st dung trong don nay, ké ca
ban md t& va yéu ciu bao ho, cé cac dinh nghia dugc dua ra dudi ddy. Can luu y réng,
nhu dugc st dung trong ban md ta va cac diém yéu cau bao ho kém theo, dang sd it bao
gdm c4 sb nhiéu trir khi c6 quy dinh khéc.

Thuat ngit "C¢-alkyl", dimg riéng 1é holic két hop v&i cac nhém khac, ding dé chi
géc hydrocacbon c6 thé & dang mach théng hodc mach nhanh, c6 mdt nhanh hodc nhiéu
nhénh, trong d6 nhin chung nhém alkyl bao gbm 1 dén 6 nguyén tir cacbon, vi dy, metyl
(Me), etyl (Et), propyl, isopropy! (i-propyl), n-butyl, i-butyl (isobutyl), 2-butyl (sec-
butyl), t-butyl (tert-butyl), isopentyl, 2-etyl-propyl (2-metyl-propyl), 1,2-dimetyl-propyl
va nhém tuwong tu. Cu thé, “Cy¢-alkyl” 1a "C,3-alkyl". C4c nhém cuy thé 1a metyl va etyl.
Dic biét nhét 1a metyl.
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Thuat ngit “halogen-C,¢-alkyl”, ding riéng 1& hodc két hop véi cac nhom khac,
dung dé chi Cy-alkyl nhur dugce xé4c dinh trong ban mé ta, duge thé bing mét hodc nhiéu
nguyén tir halogen, cu thé 13 1 dén 5 nguyén tir halogen, cu thé hon 1a tir 1 dén 3 nguyén
tir halogen. Halogen cu thé 1a flo. Cu thé, “halogen-C,.¢-alkyl” 13 flo-C¢-alkyl va .
“halogen-C,.;-alkyl” cu thé 1a flo-C,s-alkyl. Cac vi du 12 triflometyl, diflometyl, flometyl

va nhém tuong tw. Nhém cu thé 12 triflometyl.

Thuit ngilt “xyano-C,¢-alkyl”, ding riéng 1& hodc két hop véi cac nhom khac, ding
dé chi C,.¢-alkyl nhu dugc x4c dinh trong ban md ta, dugc thé b??lng mot hodc nhiéu nhém

xyano, cu thé 1a 1 nhém xyano. C4c vi du 1a xyanometyl, xyanoetyl va nhom tuong tu.

Thuit ngit “C;¢-alkoxy-C;¢-alkyl”, dimg riéng 1¢ hoac két hop v6i cac nhom khéc,
dung d& chi Cy.-alkyl nhu duoc xéc dinh trong ban md ta, duge thé bang mot hoge nhiéu
C,-alkoxy, nhu dugc xéc dinh trong ban mé ta, cu thé 1a Cjg-alkoxy. Cu thé “Cy-
alkoxy-C.¢-alkyl” 1a metoxy-C.¢-alkyl. Cac vi du 1a metoxymetyl, metoxyetyl va nhom
tuong tu.

Thuét ngit “xyano”, ding riéng 1& hodc k&t hop v6i cac nhém khéc, dung dé chi
nhém N=C-(NC-).

Thuét ngit "halogen", dimg riéng 1& hodc két hop v6i cde nhoém khéc, ding dé chi
nguyén ti clo (Cl), iot (I), flo (F) va brom (Br). Cu thé “halogen” 14 Cl va F. Nhém cy thé
laF.

Thuit ngft "heteroaryl", dimg riéng 1é hodc két hop v6i cac nhém khac, dung & chi
nhém vong cacbon thom c6 mot vong c6 4 dén 8 canh, cuthé 13 5 dén 8, hodc nhidu vong
ngung tu bao gbm 6 dén 14, cu thé 13 6 dén 10 nguyén tir trong vong va chira 1, 2 hodc 3
nguyén ti khac loai duge chon riéng r& tr N, O va §, cu thé 14 1N hozc 2N, trong nhém
d6 it nhit mot vong di vong 1a thom. Cac vi du vé& "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
tuong tu. Cu thé 13 "heteroaryl" 1a pyridinyl va pyrazinyl, cling nhu oxazolyl va 1H-
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pyrazolyl. Cu thé "heteroaryl" 13 pyridin-2-yl va pyrazin-2-yl, cfing nhu 1H-pyrazol-3-yl

va oxazol-4-yl.

Thuat ngit "C,¢-alkoxy", ding riéng 1¢ hoac két hop v6i cac nhém khac, ding dé
chi géc -0-C¢-alkyl co thé & dang mach théng hoac mach nhanh, ¢c6 mdt nhanh hoac
nhiu nhénh, trong d6 nhém alkyl thuong bao gém 1 dén 6 nguyén tir cacbon, vi du,
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 13 “C¢-alkoxy” la cac nhém c6 1 dén 4 nguyén tir cacbon. Cu

thé 13 metoxy.

Thuét nglt “halogen-C,.¢-alkoxy”, ding riéng 1é hodc két hop v6i cac nhém khac,
dung d& chi C,¢-alkoxy nhu dugc xac dinh trong ban mé ta, duge thé bing mot hodc
nhidu nguyén tir halogen, cu thé 14 nguyén tir flo. Cu thé 13 “halogen-C, ¢-alkoxy” 14 flo-
C,¢-alkoxy. Cu thé “halogen-C-alkoxy” 1a triflometoxy.

Thuat ngit “C,¢-alkynyl-C,¢-alkoxy”, dimg riéng 1¢ hodc két hop v6i cac nhém
khéc, dung dé chi C,¢-alkoxy nhu dugc xac dinh trong ban md ta, dugc thé b%mg mot

hoc nhidu C, ¢-alkynyl nhu duge xac dinh trong ban mo ta, cu thé 1a Cy.-alkynyl.

Thuét ngit “C,.¢-alkynyl”, ding riéng 1& hozic két hop véi cac nhém khéc, dung dé
chi nhém hydrocacbon no, mach th'flng hodc mach nhanh héa tri mdt, c6 tir 2 dén 6
nguyén tir cacbon, cu thé 1a tir 2 dén 4 nguyén tir cacbon, va bao gbm mét, hai hoic ba

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

Thuét nglt “aryl” dung dé chi hé vong cacbon mdt vong hogc hai vong thom hoéa tri

mdt bao gdm tir 6 dén 10 nguyén tir cacbon trong vong. Céc vi du vé gbc aryl bao gém

2
A ¢¢

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

Thut ngit "cac mudi duoc dung" d& cap dén cac mubi thich hop dé sir dung khi tiép
xuc véi cac md cliia nguoi va dong vat. Cac vi du vé cac mudi thich hop thu dugc tir cac
axit v6 co hoac hitu co bao gém, nhung khong gidi han 0, 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 céc axit twong twr. Cac axit cu thé 13 axit
formic, axit trifloaxetic va axit clohydric. Cac axit ddc biét 1a axit clohydric, axit

trifloaxetic va axit fumaric.
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Céc thuat ngit “chit mang duoc dung” va “chit phu trg duge dung” ding dé chi cac
chit mang va céc chét phu trg nhu cic chét pha loding hoic céc ta dugc twong thich véi

céc thanh phan khac ctia ché phim.

Thuat ngit "dwoc phdm" bao gdm san phdm chira cic thanh phan cu thé véi luong
hodc ty 18 dinh trudce, ciing nhu san phim bét ky thu duge, theo cach truc tiép hodc gian
tiép, tir viée két hop céc thanh phin cu thé vé6i luong cu thé. Cu thé 13, dugc phim bao
gdm san phdm chita mot hodc nhidu thanh phén hoat tinh, va chit mang tiy ¥ chira cac
thanh phan tro, ciing nhu san pham bét ky thu duoc, theo cach truc tiép hodc gian tiép, tir
su két hop, tao phure hogic két tu ciia hai hogic nhiéu thanh phan bat k¥, hodc tir sy phan ly
ctia mdt hodc nhidu thanh phén, hodc tir cic loai phan mg hodc twong tac khéc clia mot
hodc nhiéu thanh phan.

Thuét ngir “chit trc ché” ding dé chi hop chit ma canh tranh, 1am giam hoic ngin
chin sy lién két ciia mot phdi tir cu thé v6i thu thé cu thé hogc lam giam hodc ngén chin

su ¢ ché chirc néng cua protein cu the.

Thuat ngit “ndng d6 e ché ban t6i da” (ICs) chi ndng d6 ctia mot hop chit cu thé
cin d e chd 50% mot qua trinh sinh hoc in vitro. Céc gié tri ICs c6 thé dugc chuyén
dbi theo loga thanh cac gia tri pICsg (-log ICs), trong d6 céc gia tri cao hon thé hién hoat
luc theo ham mii 1én hon. Cac gia tri ICso khong phai 1a gia tri tuyét dbi ma phu thude
vao cac diéu kién thir nghiém, chéng han, néng d6 duogc st dung. Gia tri ICs, c6 thé duoc
chuyén ddi thanh hing s6 trc ché tuyét dbi (Ki) bang cach sir dung phwong trinh Cheng-
Prusoff (Biochem. Pharmacol. (1973) 22:3099). Thuat ngt “héng s tc ché” (Ki) biéu thi
4i luc lién két tuyét déi cia mot chit e ché cu thé vai thu thd. N6 duge xac dinh bing
cach st dung thir nghiém lién két canh tranh va bing néng d6 ma & d6 chit tc ché cu thé
nay chiém chd 50% cac thy thé néu khong c6 mit phdi tir canh tranh (ching han, phdi tir
phdng xa). Cac gia tri Ki c6 thé dugc chuyén dbi theo loga thanh cic gia tri pKi (-log Ki),

trong d6 cac gia tri cao hon thé hién hoat luc theo ham mii 16n hon.

“Luong cho tac dung didu trj bénh” c6 nghia 1a lugng hop chét ma, khi dugc sir
dung cho déi twong cin didu tri mét tinh trang bénh ly, da dé cho tic dung diéu tri tinh
trang bénh ly nay. “Luong cho tac dung diéu tri bénh” nay s€ thay dbdi phu thudc vao hop

chét, tinh trang bénh can duoc didu tri, mirc dd nghiém trong ctia bénh duoc diéu tri, dd
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tudi va stre khoe tdng thé cia dbi tuong, duong ding va dang ding, danh gia clia béc st

theo d&i hodc béc si thu y va cac yeu to khac.

Thuat ngit “nhu dugc xac dinh trong ban md ta” va “nhu duge mo ta trong ban mo
ta” khi d& cap dén bién s& két hop bing cich tham chiéu dén nghia rong cta bién nay

cling nhu cac dinh nghia cu the, cu thé hon va cu thé nhat, néu co,

Céc thudt ngit “xtr ly”, “cho tiép xtic” va “cho phan tng” khi @& cap dén phan tmg
hoa hoc ¢ nghia 1 bd sung hodc tron hai hodc nhidu chét phan tmg trong céc diéu kién
thich hop dé tao ra san phdm da néu va/hodc san phidm mong mudn. Cén hiéu ring phan
tng ma tao ra san phdm d3 néu va/hoiic mong mudn c6 thé khong nhét thiét phai thu
duge mdt cach truc tiép tir sy két hop cua hai chit phan ing ma dugc bd sung vao thoi
didm ban dau, nghia 13, c6 th8 12 mot hodc nhiéu chit trung gian dugc tao ra trong hdn

hop ma cudi cung tao ra san pham da dinh va/hodc mong muodn.

Thuédt nglt “nhém bdo vé” dung d& chi nhém phong bé theo cach chon loc vi tri
phéan émg trong hop chat da chirc sao cho phan ting héa hoc ¢6 thé duoc dién ra mot cach
chon loc & vi tri phan ing khong dugc bao vé con lai c6 nghia thudng gén véi nd trong
nganh héa hoc tdng hop. Céc nhém bao vé c6 thé duge loai bd & thdi diém thich hop.
Céac nhom bao vé minh hoa 1a cdc nhom bao vé amino, cdc nhdm bao vé¢ carboxy hodc
nhém bao vé hydroxy. Thudt ngit “nhém bao vé amino” (trong ban md ta con duge goi la
P') 13 cic nhém duoc ding d8 bio vé nhém amino va bao gdm benzyl,
benzyloxycarbonyl (carbobenzyloxy, CBZ), 9-florenylmetyloxycarbonyl (FMOC), p-
metoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), va
trifloaxetyl. Cac vi du khac vé cac nhém nay dugce 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. Thuét ngit “nhém amino dugc bao v&” d& cap dén nhém amino duge thé
bang nhém bao vé amino. Cic nhém bao v€ amin cy thé 14 nhom tert-butoxycarbonyl va

dimetoxytrityl.

Thuét ngi “nhém roi chuyén” chi nhém cé nghia thudng gén vé&i nd trong nganh

hoéa hoc tdng hop hitu co, tirc 13 nguyén tit hodc nhém cd thé roi chuyén trong cac didu
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kién phan ung theé. Cac vi du vé nhdm roi chuyén nay bao gdm halogen, cu thé 13 bromo,

alkan- ho#c arylensulfonyloxy, nhu metansulfonyloxy, etansulfonyloxy, thiometyl,

benzensulfonyloxy, tosyloxy, va thienyloxy, dihalophosphinoyloxy, benzyloxy tuy y

duge thé, isopropyloxy, va axyloxy.

Thuat ngt “thom” dung dé chi khai niém thom théng thudng nhu duge xic dinh
trong tai liéu chuyén nganh, cu thé 13 trong: TUPAC- Compendium of Chemical
Terminology, 2nd, A. D. McNaught & A. Wilkinson (Eds). Blackwell Scientific
Publications, Oxford (1997).

Thuit ngit “t4 duge duge dung” chi thanh phin bat ky khéng c6 tic dung diéu tri
bénh va khong doc nhu chat gy ra, chét lién két, chit don, dung mdi, chit dém, céc chat
déng truong, cac chit lam 6n dinh, céc chét chéng oxi hoa, cac chit hoat dong bé mat
hodc chét 1am tron dugc dung trong quy trinh san xuét san phim thudc.

BAt ctr khi ndo c6 mit nguyén tit cacbon khong d6i xtng trong céu tric hoéa hoc, thi
can hidu réng tit ca cac chit ddng phan lap thé gén v&i nguyén tir cacbon khong d6i ximng
ny s& duge bao gdm béi clu trac ndy & dang chit ddng phan 1ap thé tinh khiét cfing nhu
hdn hop ctia chung.

Sang ché con d& xuAt duge phim va phuong phéap didu ché cac hop chat néu trén.

T4t c4 cac phuong an riéng 18 c6 thé dugce két hop véi nhau.

Mot phuong an cta sang ché dé xut hop chit c6 cong thire I:

H,N._ O._R

T

trong do:
R duogc chon tir nhém bao gém:
i) aryl,
ii) aryl dugc thé béng 1-4 phan tir thé dugc chon riéng ré tir xyano, xyano-C.¢-

alkyl, halogen, halogen-C,.¢-alkoxy, halogen-C,¢-alkyl, Cj¢-alkoxy, Cis-
alkoxy-C,¢-alkyl, C,.¢-alkynyl-C,.¢-alkoxy, C,.¢-alkynyl va C;¢-alkyl,
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iii) heteroaryl, va

iv) heteroaryl dugc thé bing 1-4 phin tir thé duoc chon riéng ré tir xyano,
xyano-C¢-alkyl, halogen, halogen-C,¢-alkoxy, halogen-C,¢-alkyl, C;s-
alkoxy, C¢-alkoxy-Ci¢-alkyl, C,¢-alkynyl-C;¢-alkoxy, C,.¢-alkynyl va C;.6-
alkyl;

R? duoc chon tir nhém bao gém:
i)  hydro,
ii) Cje-alkyl, va
iii) halogen;

R} duoc chon tir nhém bao gém:
i) Ciealkyl, va
ii) halogen-C,4-alkyl,

R* 1a halogen-C, ¢-alkyl;

hodc céc mudi dugc dung ctia ching,

Theo mot phuong én, sang ché d xuét hop chét c6 cong thirc Ia:

trong do:
R duoc chon tir nhém bao gdm:
i) aryl,
ii) aryl duoc thé bang 1 dén 2 phin tir thé dugc chon riéng ré tir xyano, xyano-

C,.¢-alkyl, halogen, halogen-C;.¢-alkoxy, halogen-C¢-alkyl, Cy¢-alkoxy, C;.
¢-alkoxy-C¢-alkyl, Cy.¢-alkynyl-C.¢-alkoxy, C,.¢-alkynyl va Cy¢-alkyl,

iii) heteroaryl, va
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iv) heteroaryl duoc thé béng 1 dn2 phén ttr thé duwoc chon riéng ré tUr xXyano,
xyano-C;¢-alkyl, halogen, halogen-C,¢-alkoxy, halogen-C,¢-alkyl, C,¢-
alkoxy, C;¢-alkoxy-C;¢-alkyl, C,¢-alkynyl-C,.¢-alkoxy, C,¢-alkynyl va C;¢- -
alkyl;

duoc chon tir nhém bao gbm:
i)  hydro,

ii) Cjealkyl, va

iii) halogen;

duoc chon tir nhom bao gém:
i) Cig¢alkyl, va

ii) halogen-C,¢-alkyl,

la halogen-C, ¢-alkyl;

hodc cac muoi duge dung cta chung.

Theo mdt phuong 4n, séng ché dé xuat hop chit c6 cong thie Ic:

trong do:

Rl

duoc chon tir nhom bao gém:

i) aryl,

ii) aryl duoc thé bang 1-4 phan tir thé dugc chon riéng r& tir xyano, xyano-Cj -
alkyl, halogen, halogen-C,¢-alkoxy, halogen-C,¢-alkyl, Ci.¢-alkoxy, Ci¢-
alkoxy-C_¢-alkyl, C,¢-alkynyl-C,_¢-alkoxy, C,¢-alkynyl va C;¢-alkyl,

iii) heteroaryl, va

iv) heteroaryl dugc thé bang 1-4 phin tir thé duoc chon riéng ré tir xyano,

xyano-C¢-alkyl, halogen, halogen-C,¢-alkoxy, halogen-C,¢-alkyl, C;s-
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alkoxy, C,.¢-alkoxy-C,¢-alkyl, C,¢-alkynyl-C;¢-alkoxy, Cy.¢-alkynyl va C;.¢- ’

alkyl;
R? duoc chon tir nhém bao gdm:
i)  hydro,
ii) Cjealkyl, va
iii) halogen;
R’ duoc chon tir nhém bao gém:
i) Ciealkyl, va
ii) halogen-C,¢-alkyl,
R* la halogen-C, ¢-alkyl;
hodc cac mudi duge dung cia chung.

Theo mdt phuong an, sang ché dé xut hop chit c6 cong thirc Id:

0]
trong do:
R! duoc chon tir nhém bao gém:
i) aryl,

ii) aryl duoc thé bing 1-4 phin tir thé dugc chon riéng ré tir xyano, xyano-Cj.-
alkyl, halogen, halogen-C,.¢-alkoxy, halogen-C;¢-alkyl, C;.¢-alkoxy, Ci.¢-
alkoxy-C,.¢-alkyl, C,¢-alkynyl-C.¢-alkoxy, C,¢-alkynyl va C,¢-alkyl,

iii) heteroaryl, va

iv) heteroaryl dugc thé bing 1-4 phin tir thé dugc chon riéng r& tir xyano,
xyano-Cj¢-alkyl, halogen, halogen-C;.¢-alkoxy, halogen-C,¢-alkyl, C;s-
alkoxy, C;.¢-alkoxy-Cj¢-alkyl, C,¢-alkynyl-C.¢-alkoxy, C,.¢-alkynyl va C,.6-
alkyl;
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R? dugc chon tir nhém bao gém:

i)  hydro,

ii) Cj¢-alkyl, va -

iii) halogen;
R? duge chon tir nhém bao gdm:

i) Cy¢alkyl, va

ii) halogen-C;¢-alkyl,
R* 1a halogen-C,¢-alkyl;
hodc cac mudi duge dung ctia ching.

Theo mot phuong 4n, sang ché dé xuét hop chit c6 cong thic Ta-1:

HN__ O<_CF,
RALN
R
Ia-1
trong do:
R! duoc chon tir nhém bao g@)m:
i) aryl,

ii) aryl dugc thé bing 1 dén 2 phin tir thé duoc chon riéng ré tir xyano, xyano-
C6-alkyl, halogen, halogen-C, ¢-alkoxy, halogen-C;¢-alkyl, C;¢-alkoxy, C;.
¢-alkoxy-Cy_¢-alkyl, C,¢-alkynyl-C;.¢-alkoxy, C,¢-alkynyl va C,¢-alkyl,

iii) heteroaryl, va

iv) heteroaryl dugc thé bang 1 dén 2 phin tir thé dwoc chon riéng ré tir xyano,
xyano-C;¢-alkyl, halogen, halogen-C;¢-alkoxy, halogen-C,¢-alkyl, C,-
alkoxy, Ci¢-alkoxy-C,_¢-alkyl, C,¢-alkynyl-C,.¢-alkoxy, C,¢-alkynyl va C,.¢-
alkyl; va

R? duoc chon tir nhom bao gém:

1) C1_6-alkyl, va
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ii) halogen-C,¢-alkyl,
hoic cac mudi dugc dung ctia ching.

Theo mét phuong 4n, sang ché dé xuat hop chit c6 cong thire Ia-1°:

la-1°
trong do:

R 14 heteroaryl duoc thé bing 1 dén 2 phan tir thé dugc chon riéng 1& tir xyanogen

va halogen,
hodc cac mudi dugc dung ctia ching.

Theo mdt phuong én, sang ché @ xuit hop chit nhu duge md ta trong ban md ta

nay, trong do R? 14 halogen.

Theo mot phuong 4n, sang ché dé xuét hop chit nhu dugc mé ta trong ban md ta

nay, trong do R?1aF.

Theo mét phuong an, sang ché dé xult hop chit nhu duge md ta trong ban mo ta

nay, trong do R? 13 hydro.

Theo mdt phuong é4n, sing ché dé xuit hop chit nhu dugc mé ta trong ban md ta

nay, trong 4o R’ 1a Ci¢-alkyl.

Theo mdt phuong an, sang ché d& xuit hop chit nhu duge md ta trong ban md ta

nay, trong dé R? 13 metyl.

Theo mdt phuong 4n, sang ché dé xuat hop chit nhu duoc mé ta trong ban md ta

nay, trong do R? 14 halogen-C ¢-alkyl.

Theo mét phuong an, sang ché @ xuit hop chit nhu duge md ta trong ban mo ta

ndy, trong d6 R’ 14 flo-C¢-alkyl.

Theo mdt phuong an, séng ché dé xult hop chit nhu dugc md ta trong ban mo ta

nay, trong 4o R? 14 flometyl.
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Theo mot phuong 4n, sang ché d& xuét hop chit nhu duge md ta trong ban mo ta

nay, trong d6 R® 14 C, ¢-alkyl.

Theo mot phuwong an, sang ché d& xuét hop chéit nhu duge md ta trong ban md ta

nay, trong do R’ 14 metyl.

Theo mdt phuong 4n, séng ché d& xuét hop chit nhu duge md ta trong ban mo ta

ndy, trong d6 R* 14 flo-C, ¢-alkyl.

Theo mdt phuwong 4n, sang ché d& xuit hop chit nhu dugc mé ta trong ban md ta

nay, trong do R* 14 triflometyl.

Theo mdt phuong an, sang ché d& xuét hop chit nhu duge md ta trong ban mé ta
ndy, trong d6 R' 13 heteroaryl dugc thé bing 1 dén 2 phan tir thé duoc chon riéng & tir
xyano, xyano-Cig-alkyl, halogen, halogen-C;.¢-alkoxy, halogen-C;¢-alkyl, C;¢-alkoxy,
C,¢-alkoxy-C¢-alkyl, Cy¢-alkynyl-C,¢-alkoxy, C,¢-alkynyl va C;¢-alkyl.

Theo mdt phuong 4n, sang ché dé xuét hop ch4t nhu dugc md ta trong ban mo ta
nay, trong do R' 1a heteroaryl dugc thé bing 1 dén 2 phan tir thé dugc chon riéng r& tir
xyano, halogen, halogen-C,¢-alkoxy, halogen-C,¢-alkyl, Ci¢-alkoxy, C,¢-alkynyl-C,.¢-
alkoxy va C¢-alkyl.

Theo mdt phuong 4n, sang ché dé xuét hop chit nhu duoc md ta trong ban md ta
nay, trong d6 R' 13 heteroaryl dugc thé bing 1 dén 2 phin tir thé duoc chon riéng r& tur
xyano, halogen, halogen-C; ¢-alkoxy va C.¢-alkoxy.

Theo mot phuong 4n, séang ché dé xuét hop chét nhu dugc mb ta trong ban md ta
nay, trong d6 R' 14 pyridinyl hoic pyrazinyl duoc thé bang 1 dén 2 phn tir thé dugc chon
riéng ré tir xyano, halogen, halogen-C,¢-alkoxy va C,_¢-alkoxy.

Theo mot phuong 4n, sang ché dé xuét hop chit nhu duoc md ta trong ban md ta
nay, trong do R! 14 pyridinyl duogc thé bang xyano.

Theo mot phuong 4n, sang ché d& xuat hop chit nhu duoc md ta trong ban md ta
nay, trong do R' 14 pyridinyl dugc thé bang halogen.

Theo mot phuong 4n, sang ché d& xuét hop chit nhu dwgc md ta trong ban md ta

nay, trong do R! 12 pyridiny! dugc thé bang halogen-C, ¢-alkoxy.
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Theo mot phuong 4n, sang ché d& xuit hop chit nhu dugc mo ta trong ban mo ta

nay, trong dé R' 14 pyridinyl dugc thé bang C¢-alkoxy.

Theo mdt phwong 4n, sang ché d& xuét hop chat nhu duge mé ta trong ban md ta

ndy, trong d6 R' 13 pyridinyl dwoc thé bang xyanogen va C¢-alkyl.

Theo mdt phuong an, sang ché d& xuét hop chit nhu dugc md ta trong ban md ta

nay, trong dé R' 14 pyridinyl dugc thé bing xyanogen va halogen.

Theo mét phuong 4n, sang ché d& xuit hop chit nhu dwgc mo ta trong ban md ta

nay, trong do R' 14 pyridinyl dugc thé bang halogen-C ¢-alkyl.

Theo mét phuong &n, séng ché dé& xuit hop chit nhu dwoc md ta trong ban md ta '

nay, trong do R' 14 pyridinyl dugc thé bang C,.¢-alkyl.

Theo mot phuong an, sang ché d& xudt hop chit nhu dwoc md ta trong ban md ta

nay, trong do R' 1a pyrazinyl duoc thé bang C¢-alkyl.

Theo mot phuong 4n, sang ché dé xuét hop chit nhu duoc mé ta trong ban md t&

nay, trong do R! 14 pyrazinyl dugc thé bang halogen-C,_¢-alkoxy.

Theo mot phuong 4n, sang ché dé xuét hop chét nhu duoc mé ta trong ban md ta

nay, trong do R' 14 pyrazinyl dugc thé bang halogen-C ¢-alkyl.

Theo mot phuong an, sang ché dé xuét hop chat nhu dugc md ta trong ban md ta

nay, trong 4o R' 14 pyrazinyl dugc thé bang C,.¢-alkoxy.

Theo mét phuong an, sang ché d& xuét hop chit nhu duge md ta trong ban md ta

nay, trong d6 R' 1a pyrazinyl dugc thé bang C,.¢-alkynyl-C;_¢-alkoxy.

Theo mot phuong 4n, sang ché dé xult hop chit nhu dugc mo ta trong ban md ta

nay, trong d6 R' 12 oxazolyl dugc thé bang halogen-C  ¢-alkyl.

Theo mot phuong é&n, sang ché d& xuét hop chit nhu dugc mo ta trong ban md ta

nay, trong do R! 14 pyrazolyl dugc thé bang halogen-C ¢-alkyl.

Theo mot phuong 4n, sang ché dé xuét hop chit nhu duoc mb ta trong ban md ta
nay, trong do R' 1a 1-(diflometyl)-1H-pyrazol-3-yl, 2-(flometyl)oxazol-4-yl, 3,5-diclo-
pyridin-2-yl, 3_-clo-5-xyanopyridin—2-yl, 3-metylpyrazin-2-yl, 4-clo-1-(diflometyl)-1H-
pyrazol-3-yl, 5-(2,2,2-trifloetoxy)pyrazin-2-yl, 5-(2,2-difloetoxy)pyrazin-2-yl, 5-(but-2-
ynyloxy)pyrazin-2-yl, 5-(diflometoxy)pyrazin-2-yl, 5-(diflometyl)pyrazin-2-yl, 5-
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(flometoxy)pyrazin-2-yl, 5-(flometyl)pyrazin-2-yl, 5-clo-pyridin-2-yl, 5-xyano-3-metyl-
pyridin-2-yl, 5-xyano-pyridin-2-yl, 5-diflometoxy-pyrazin-2-yl, 5-diflometoxy-pyridin-2-
yl, 5-diflometyl-pyridin-2-yl, 5-flometoxy-pyridin-2-yl, 5-metoxy-pyrazin-2-yl, 5-
metoxy-pyridin-2-yl, 5-metyl-pyrazin-2-yl, S-trifloetoxy-pyridin-2-yl, 5-triflometoxy-
pyrazin-2-yl hodc 5-triflometoxy-pyridin-2-yl.

Theo mdt phuong an, sang ché d& xuit hop chit nhu dugc md ta trong ban mo ta
ndy, trong d6 R' 1a 5-xyano-pydidin-2-yl, 5-clo-pydidin-2-yl, 5-(2,2-difloetoxy)pyrazin-
2-yl, 5-(2,2,2-trifloetoxy)pyrazin-2-yl hodc 5-metoxypyrazin-2-yl.

Theo mot phuwong 4n, sang ché d&& xuit hop chit nhu dugc mb ta trong ban md ta
nay, trong do R' 14 1-(diflometyl)-1H-pyrazol-3-yl.

Theo mot phuong é&n, sng ché dé xuit hop chit nhu duwoc mé ta trong ban md ta
nay, trong do R' 14 2-(flometyl)oxazol-4-yl.

Theo mot phuong an, sang ché d& xuét hop chit nhu dugc mo ta trong ban mé ta
nay, trong do R' is 3,5-diclo-pyridin-2-yl.

Theo mot phuong 4an, sang ché d8 xult hop chit nhu dwgc md ta trong ban md ta
nay, trong do R' 14 3-clo-5-xyanopyridin-2-yl.

Theo mdt phuong an, sang ché @& xuét hop chit nhu dwgc md ta trong ban mo ta
ndy, trong d6 R' 14 3-metylpyrazin-2-yl.

Theo mdt phuong é&n, sang ché @ xuét hop chit nhu dugc md ta trong ban mo ta
ndy, trong d6 R' 14 4-clo-1-(diflometyl)-1H-pyrazol-3-yL.

Theo mot phuong 4n, sang ché d& xudt hop chat nhu duge md ta trong ban md ta
nay, trong do R! 14 5-(but-2-ynyloxy)pyrazin-2-yl.

Theo modt phuong 4n, sng ché d& xuét hop chit nhw dwge mé ta trong ban mo ta
nay, trong do R! 14 5-(diflometoxy)pyrazin-2-yl.

Theo mdt phwong 4n, sang ché & xuét hop chit nhu dugc md ta trong ban mé ta
nay, trong do R! 14 5-(diflometyl)pyrazin-2-yl.

Theo mot phuong 4n, sang ché d& xuét hop chét nhu duge mo ta trong ban md ta

nay, trong do R' 13 5-(flometoxy)pyrazin-2-yl.
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Theo mot phuong 4n, sang ché dé xuat hop chét nhu dugc mé ta trong ban mo ta

nay, trong d6 R 14 5-(flometyl)pyrazin-2-yl.

Theo mot phuong 4n, sang ché d& xuit hop chit nhu dugc mo ta trong ban mé ta

nay, trong do R'1a 5-xyano-3-metyl-pyridin-2-yl.

Theo mdt phuong an, sang ché @ xult hop chit nhu dugc mé ta trong ban mo ta

nay, trong do R' 14 5-diflometoxy-pyrazin-2-yl.

Theo mdt phuong an, sang ché @ xuit hop chit nhue dugc mé ta trong ban mo ta

nay, trong do R' 14 5-diflometoxy-pyridin-2-yl.

Theo mot phuong 4n, sang ché d& xuit hop chét nhu dugc mé ta trong ban md ta

nay, trong d6 R' 14 5-diflometyl-pyridin-2-yl.

Theo mot phuong 4n, sang ché d& xuit hop cht nhu dugc mé ta trong bin mo ta

ndy, trong d6 R' 14 5-flometoxy-pyridin-2-yl.

Theo mot phuong an, sang ché @ xuét hop chét nhu duge mb ta trong ban md ta

nay, trong do R' 14 5-metoxy-pyridin-2-yl.

Theo mot phuong 4n, sang ché dé xut hop chét nhu dwgc md ta trong ban md ta

nay, trong do R' 14 5-metyl-pyrazin-2-yl.

Theo mot phuong 4n, sang ché dé xuit hop chit nhu duge mo ta trong ban md ta

nay, trong do R! 14 5-trifloetoxy-pyridin-2-yl.

Theo mot phuong &n, sang ché dé xuit hop chit nhu dugec md ta trong ban md ta

nay, trong do R' 14 5-triflometoxy-pyrazin-2-yl.

Theo mot phuong an, sang ché @& xuit hop chit nhu duge md ta trong ban md ta

nay, trong do R' 14 5-triflometoxy-pyridin-2-yl.

Theo mdt phuong an, sang ché dé xuit hop chit nhu duge md ta trong ban md ta

nay, trong do R' 14 5-xyano-pydidin-2-yl,

Theo mot phuong 4n, séang ché dé xuét hop chét nhu duge mé ta trong ban md ta

nay, trong d6 R' 1a 5-clo-pydidin-2-yl.

Theo mdt phuong an, sang ché dé xuit hop chit nhu duge md ta trong ban md ta

nay, trong d6 R' 14 5-(2,2-difloetoxy)pyrazin-2-yl.
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Theo mot phuong 4n, sang ché d& xuit hop chit nhu dugc mo ta trong bin mé ta

nay, trong do R' 14 5-(2,2,2-trifloetoxy)pyrazin-2-yl.

Theo mot phuong 4n, sang ché d& xuit hop chit nhu duge md ta trong ban mo ta

nay, trong dé R! 1a 5-metoxypyrazin-2-yl.

Theo mdét phuong an, sang ché d& xuét hop chét nhu duge md ta trong ban mo ta

nay, dugc chon tir nhom bao gbm:

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-clopicolinamit,
N-(3-((4S,6S)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-xyanopicolinamit,
N-(3-((4S,65)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-clopicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-metoxypyrazin-2-carboxamit,
N-(3-((4S,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit,
N-(3-((4S,6R)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((4S,6R)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit,
N-(3-((48,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-3,5-clopicolinamit,

N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy)picolinamit,
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N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro -4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyano-3-metylpicolinamit,
N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-3-clo-5-xyanopicolinamit,
N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-metoxypicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometoxy)picolinamit, '
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(triflometoxy)picolinamit,
N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometyl)picolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl) -5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometyl)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometyl)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-metylpyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(but-2-ynyloxy)pyrazin-2-carboxamit,
N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-(flometoxy)pyrazin-2-carboxamit,

N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometoxy)pyrazin-2-carboxamit,

N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-2-(flometyl)oxazol-4-carboxamit,
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N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-4-clo-1-(diflometyl)-1H-pyrazol-3-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-xyano-3-metylpicolinamit,
N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-
yl)-4-flophenyl)-3-clo-5-xyanopicolinamit,
N-(3-((48S,6S)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-3,5-diclopicolinamit,
N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-metoxypicolinamit,
N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro -4H-1,3-0xazin-4-
yl)-4-flophenyl)-5-(diflometoxy)picolinamit,
N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(triflometoxy)picolinamit,
N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(diflometyl)picolinamit,
N-(3-((48S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(2,2,2-trifloetoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl) -5,6-dihydro-4H-1,3-oxazin-4-
yD)-4-flophenyl)-5-(flometoxy)picolinamit,
N-(3-((4S,68)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-metoxypyrazin-2-carboxamit,
N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yD)-4-flophenyl)-5-(flometyl)ypyrazin-2-carboxamit,
N-(3-((48,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(but-2-ynyloxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-
yl)-4-flophenyl)-5-(diflometoxy)pyrazin-2-carboxamit,
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N-(3-((4S,65)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-ﬂophenyl)-5-metylpyrazin-Z-carboxamit,
N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(flometoxy)pyrazin-2-carboxamit,
N-(3-((48,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-o0xazin-4-
yl)-4-flophenyl)-3-metylpyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-(diflometyl)pyrazin-2-carboxamit,
N-(3-((48S,6S)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-4-clo-1-(diflometyl)-1H-pyrazol-3-carboxamit,
N-(3-((48S,65)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-2-(flometyl)oxazol-4-carboxamit,
N-(3-((48S,6R)-2-amino-4-(diflometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl)-4-flophenyl)-5-xyanopicolinamit va
N-(3-((4S,6S)-2-amino-4-(diflometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-
yl1)-4-flophenyl)-5-xyanopicolinamit.

hoac mudi duoc dung cuia ching.

Theo mét phuong &n, sang ché dé xuit hop chit nhu dugc mb ta trong ban md ta
nay, dugc chon tir nhém bao gbm:
N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl1)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((4S,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit,

N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-

flophenyl)-5-xyanopicolinamit,
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N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-o0xazin-4-yl)-4-
flophenyl)-5-metoxypyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit, va
N-(3-((4S,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit,

hoéc mudi duoc dung cua ching.

Theo mdt phuong an, sang ché @& xuét hop chit nhu duoc md ta trong ban mb ta
nay, hop chét nay 13 N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-4-flophenyl)-5-xyanopicolinamit.

Theo mot phuong 4n, sang ché d& xudt hop chit nhu duge mé ta trong ban mo ta
nay, hop chét nay 1a N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-4-flophenyl)-5-clopicolinamit.

Theo mot phuong 4n, sang ché dé xut hop chét nhu dugc mé ta trong ban mo ta
nay, hop chét nay 13 N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-
1,3-oxazin-4-yl)-4-flophenyl)-5-xyanopicolinamit.

Theo mot phuong 4n, sang ché dé& xuit hop chét nhu dugc md ta trong ban md ta
ndy, hop chét nay 1a N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-
1,3-oxazin-4-yl)-4-flophenyl)-5-clopicolinamit.

Theo mdt phuong 4n, sang ché d& xuét hop chét nhu duge mo ta trong ban mo ta
nay, hop chét nay 14 N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-4-flophenyl)-5-metoxypyrazin-2-carboxamit.

Theo mdt phuong 4n, sang ché d8 xuét hop chét nhu duge md ta trong ban md ta
nay, hop chét nay 1a N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-4-flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit, va
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Theo modt phwong 4n, sang ché dé xuét hop chat nhu dugc md ta trong ban md ta
nay, hop chét nay 1a N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-4-ﬂophenyl)—S-(2,2,2-triﬂoetoxy)pyrazin—2-carboxafnit.

Theo m{t phuong an, sang ché d& xuit quy trinh diéu ché hop chét c6 cong thic 1,
trong d6 quy trinh nay bao gdm budc cho hop chét c6 cong thitc XI” phan tmg véi hop
cht c6 cong thire XII” tao ra hop chit ¢6 cong thic 1.

H,N._O._R'

N

trong d6 R!, R% R? va R* 1a nhu dugc x4c dinh trong ban m6 ta.

Theo mdt phuong an, sang ché dé xuit hop chét c6 cong thirc I nhu dugc md ta
frong ban mo ta ndy, hop chét nay duoc diéu ché bing quy trinh bat ky nhu dugc xac
dinh & trén.

Theo m{t phuong an, sang ché d& xuit hop chét c6 cong thirc I nhu duge md ta

trong ban md ta nay dé ding 1am chét didu tri bénh.

Theo m{t phuong an, sang ché d& xuit hop chit c6 cong thirc I nhu duge md ta

trong badn mo ta nay dé dung lam chét trc ché hoat tinh BACEL.

Theo mot phuong an, sang ché d& xuit hop chét cé cong thirc I nhu duge md ta
trong ban md t& ndy dé ding 1am chit diéu tri bénh dé didu tri va/hodc phong ngira cac
bénh va cac rdi loan duoc dic trung boi ndéng d6 cao ctia B-amyloit va/hodc oligome -
amyloit va/hodc cac mang B-amyloit va cic thé ling dong khac, hoic bénh Alzheimer.

Theo mdt phuong 4n, sang ché dé xuét hop chit c6 cong thirc T nhu duge md ta
trong ban md ta nay dé dung lam chit didu tri bénh d& didu tri va/hodc phong nglra bénh
Alzheimer.

Theo mdt phuong an, sang ché d& xuét hop chit c6 cong thic I nhu duge md ta
trong ban mé ta nay d& dung lam chét didu tri bénh dé diéu tri va/hodc phong ngira bénh

vi/hodc didu tri phong bénh xo cimg teo co mét bén (ALS), huyét khdi dong mach, bénh
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tw mién/viém, bénh ung thu nhu ung thu v, bénh tim mach nhu nhdi méau co tim va dot
quy, bénh viém da co, hdi chimg Down, bénh da day - rudt, u nguyén bao than kinh dém
da hinh (Glioblastoma multiforme), bénh Graves, b¢nh Huntington, bénh viém co thé vui
(IBM), phéan tng viém, sacom Kaposi, bénh Kostmann, bénh luput ban do, viém co mac
dai thuc bao, bénh viém khép tu phéat & thibu nién, viém khép u hat, u hic sic t6 4c tinh,
da u tiy xuwong, viém khép dang thp, hdi ching Sjogfen, thoéi héa tiéu ndo 1, thodi hoa

tiéu ndo 7, bénh Whipple hozc bénh Wilson.

Theo mot phuong 4n, sang ché dé xuat dugc pham chira hop chit c6 cong thie I nhu

duoc mo ta trong ban md ta nay va chit mang duoc dung va/hoc ta duge dugc dung.

Theo mdt phuwong 4n, sing ché md ta viéc st dung hop chét c¢6 cong thic I nhu
dugc mo ta trong ban mo ta nay d8 bao ché thudc @8 sir dung trong viéc e ché hoat tinh
BACEL.

Theo mdt phuong 4n, séng ché mo ta viéc sir dung hop chat cé cong thirc I nhu
duoc mo ta trong ban md ta nay dé bao ché thudc ¢ diéu tri va/hodc phong bénh va cac
161 loan dugc dic trung béi mic B-amyloit va/hodc oligome B-amyloit va/hodc cidc mang

B-amyloit va cac thé 1e‘1ng dong khac tang 1én, hodc bénh Alzheimer.

Theo mét phuong 4n, sang ché md ta viéc st dung hop chét c6 cong thic I nhu
duge md ta trong ban md ta nay dé bao ché thudc dé didu tri va/hoic phong ngira bénh

Alzheimer.

Theo mét phuong 4n, sang ché md ta viéc sit dung hop chét c6 cong thirc I nhur
dugc mé ta trong ban md ta nay dé bao ché thube dé diéu tri va/hodc phong nglra bénh xo
cing teo co mot bén (ALS), huyét khéi dong mach, bénh tu mién/viém, bénh ung thu
nhu ung thu v, bénh tim mach nhu nhdi méu co tim va ddt quy, bénh viém da co, hi
chimg Down, bénh da day - rudt, u nguyén bao thin kinh dém da hinh (Glioblastoma
multiforme), bénh Graves, bénh Huntington, b¢nh viém co thé vui (IBM), phan tng viém,
sacom Kaposi, bénh Kostmann, bénh luput ban do, viém co mac dai thyc bao, bénh viém
khép tu phat & thiéu nién, viém khop u hat, u hic sic 6 4c tinh, da u tily xuong, viém
khép dang thdp, hoi ching Sjogren, thodi hoa tiéu ndo 1, thoi héa tiéu ndo 7, bénh
Whipple hodc bénh Wilson.
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Theo mdt phuong 4n, séng ché md ta viéc sir dung hop chét ¢6 cong thic I nhu
duoc moé ta trong ban mé ta nay dé bao ché thube dé didu tri vi/hoic phong ngira bénh

Alzheimer.

Theo mot phuong 4n, sang ché dé xuét hop chit c¢6 cong thirc I nhu dugc md ta

trong ban mo ta nay dé str dung trong viéc trc ché hoat tinh BACEI.

Theo mot phuong 4n, sang ché d xut hop chit c6 cong thic I nhu dugec md ta
trong ban mé ta ding dé diéu tri va/hodc phong ngira cac bénh va céc rbi loan dugc dic
trung bdi mic B-amyloit va/hodc oligome B-amyloit va/hodc cdc mang B-amyloit va cac

thé 1ing dong khac, hoic bénh Alzheimer.

Theo mot phuong an, sang ché d& xuit hop chét c6 cong thic I nhu duge md ta

trong ban mé ta ding dé diéu tri va/hosc phong nglra bénh Alzheimer.

Theo mdt phuong &n, sang ché dé xuit hop chét c6 cong thirc I nhu dugc md ta
trong ban mo ta dung dé diéu tri va/hoic phong ngira bénh xo cing teo co mdt bén (ALS),
huyét khéi dong mach, bénh tu mién/viém, bénh ung thu nhu ung thu vi, bénh tim mach
nhu nhdi mau co tim va ddt quy, bénh viém da co, hdi chimg Down, bénh da day - rudt, u
nguyén bao thadn kinh dém da hinh (Glioblastoma multiforme), bénh Graves, b¢nh
Huntington, bénh viém co thé vai (IBM), phan tmg viém, sacom Kaposi, bénh Kostmann,
bénh luput ban do, viém co mac dai thuc bao, bénh viém khép tu phat & thiéu nién, viém
khép u hat, u hic sic td 4c tinh, da u tiy xwong, viém khdp dang thap, hoi chig Sjogren,
thoai hoa tiéu ndo 1, thoai héa tiéu ndo 7, bénh Whipple hodc bénh Wilson.

Theo m{t phuong an, sang ché mé ta phuong phip dung d& \rc ché hoat tinh
BACEI, cu thé 14 @ diéu tri va/hodc phong ngira cac bénh va rdi loan duoc dic trung boi
mic B-amyloit va/hodc oligome B-amyloit va/hodc cdc mang B-amyloit va céc thé ling
dong khac, hodc bénh Alzheimer, phuong phép nay bao gdm viéce sir dung hop chét ¢6

cdng thirc I nhu duge mo ta trong ban mé ta ndy cho ngudi hodc dong vét.

Theo mot phuong 4n, sang ché md ta phuong phap dung dé diéu tri va/hodc phong
ngira bénh Alzheimer, phuong phap nay bao gdm bude ding hop chit ¢6 cong thic I nhu
duoc md ta trong ban md ta cho ngudi hodc dong vat.

Theo mdt phuong 4n, sang ché md ti phuong phép dung @& diéu tri va/hodc phong

nglra bénh xo cling teo co mdt bén (ALS), huyét khdi dong mach, bénh tu mién/viém,
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bénh ung thu nhu ung thu vu, bénh tim mach nhu nhdi mau co tim va dot quy, bénh viém
da co, héi chiing Down, bénh da day - rudt, u nguyén bao thdn kinh dém da hinh
(Glioblastoma multiforme), bénh Graves, bénh Huntington, bénh viém co thé vui (IBM),
phan Uing viém, sacom Kaposi, bénh Kostmann, bénh luput ban do, viém co mac dai thuc
bao, bénh viém khép tu phat & thiéu nién, viém khép u hat, u héc sic td ac tinh, da u tiy
xuong, viém kh6p dang thip, hoi chimg Sjogren, thoai héa tiéu ndo 1, thoai héa tiéu nio
7, bénh Whipple hodc bénh Wilson, phuong phép nay bao gdm budc dung hop chét ¢6

codng thic I nhu duge mé ta trong ban mo ta cho nguoi hodc dong vat.

Ngoai ra, sang ché bao gdm tét ca cac chét ddng phan quang hoc, tirc 14 céc chit
ddng phan khong d6i quang, hdn hop cac chit ddng phan khong i quang, cac hdn hop
raxemic, tAt cd cac chdt ddng phén d6i anh twong Umg cta ching vd/hoic cic chit

tautome ciing nhu c4c solvat clia chiing ctia cac hop chét c6 cong thire L.

Ngudi ¢6 hiéu biét trung binh trong linh vyc s& nhan ra rang cac hop chét c6 cong

thie I ¢6 thé tdn tai dudi dang tautome.

T4t ca cac dang tautome déu dugc bao gdm trong sang ché.

Céc hop chét c¢6 cong thirc I ¢6 thé chira mdt hodc nhiéu tdm khéng ddi xtimg va do
d6, c6 thé tdn tai dusi dang cac raxemat, cac hdn hop raxemic, cac chit dong phén adi
anh don, hdn hop céc chit ddng phan khong d6i quang va céc chit ddng phan khong ddi
quang riéng r8. Cac tim khéng d6i ximg khac c6 thé c6 mat phu thude vao ban chat clia
cac phan tir thé khac nhau trén phéan tir. Mdi tdim khéng d61 xtmg nay s& tao ra mot cach
doc 1ap hai chét déng phén quang hoc va dugce dy dinh réng tAt ca cac dang déng phan
quang hoc c6 thé c6 va cac dang ddng phan khong d6i quang trong hdn hop va duéi dang
hop chét tinh khiét hogic da tinh ché mét phin déu dugc bao gdm trong sing ché nay.
Sang ché bao gdm tit ca cac dang ddng phén cla cac hop chét nay. Qua trinh téng hop
doc 1ap cac chit ddng phan khong dbi quang niy hoic tich ching bang sic ky c6 thé

duoc thyuc hién nhu da biét trong linh vuc bing cac thay dbi thich hop ddi véi cac phuorig
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phap dugc mé ta trong ban md ta. Hoéa hoc 1ap thé tuyét dbi cta ching cé thé dugc xac
dinh bang phuong phéap khao sat tinh thé bang tia X dbi vi céc san phdm két tinh hodc
céc chét trung gian két tinh ma duogc tao dan xuét, néu cin, bing chit phan tng chira tim
khéng ddi xtmg c6 cAu hinh tuyét dbi da biét. Néu mudn, cac hdn hop raxemic clia cac
hop chit c6 thé duoc tach ra sao cho cac chét ddng phan ddi anh riéng r& dugc tach riéng.
Viéc tach nay c6 thé duoc thuc hién biang cac phuong phap di dugc biét 15 trong linh vuc
nay, nhu két hop hdn hop raxemic ciia cac hop chit véi hop chét tinh khiét vé mat ddng
phan dbi anh d tao thanh hdn hop chét ddng phan khong dbi quang, sau d6 tach céc chét
ddng phén khong d8i quang riéng r& bing cic phuong phap chuan, nhu két tinh timg
phén hoic bang séc ky. Cac chét ddng phén 13p thé ctia cac hop chét c¢6 cong thirc I 14 cac
hop. chét c6 cong thirc Ta hodc cic hop chét c6 cong thirc Ib, cu thé 1a cc hop chét co
cong thuc Ia, trong d6 cac gbc c6 nghia nhu dugc mé ta trong cac phuong an bét ky.

H.N_ _O_ _R*

HN__O__R*
2 \ﬁ ; 2 \ﬁ
R\n/N I\{\“ R®
O CLRz

Ia Ib

Theo cac phuong 4n, néu céc chit ddng phin dbi anh tinh khiét quang hoc duogc
cung cAp thi chit ddng phan tinh khiét quang hoc c6 nghia 1 hop chit d6 chira > 90%
khdi luong chit ddng phan mong mubdn, cu thé 13 > 95% chit déng phan mong mudn,
hoic cu thé hon 1a > 99% khdi lwong chit ddng phan mong mudn, phan tram khdi lugng
ndy tinh trén tdng khéi lugng cta (c4c) chét ddng phan ctia hop chit. Cac hop chét tinh
khiét khong d6i xtmg hodc dugc 1am giau khong d6i xtimg c6 thé duoc didu ché bing
cach téng hop chon loc khéng ddi xtmg hodc béng céach tach cac chit ddng phan ddi anh.
Viée tach céc chét déng phéan dbi anh c6 thé duoc thuc hién trén san phém cudi cung
hoic theo cach khéc trén chét trung gian thich hop. |

Céc hop chét c6 cong thire I ¢6 thé duge diéu ché theo cac so d6 dudi ddy. Nguyén
liéu ban du c6 sin trén thi trudong hodc c6 thé duoc didu ché theo cac phuong phap da
biét. Céc gbc va cac bién sb bat ky da xac dinh trén ddy sé& tiép tuc ¢ nghia nhu di xac
dinh trén day trur khi c6 quy dinh khac.
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Alkyl-2-clo-2-(hydroxyimino)axetat dugc cho phan Ung véi olefin v6i sy c6 mat

cua bazo nhu alkyl amin, cu thé hon 1a TEA (trietylamin) hodc cacbonat kiém, cu thé hon

- 1a NaHCO; (natri hydrocacbonat) trong dung méi nhu céc alkan dugc clo héa, cu thé 1a

CH,Cl, (diclometan) hoac este, cu thé 1a AcOEt (etyl axetat) tao ra este c6 cong thurc I1.

Este c6 cong thuc I duge khir béng hydrua, cu thé 1a NaBH, (natri bohydrua) trong

dung moéi nhu ruou, cu thé 1a EtOH t(etanol) tao ra rugu c6 cong thirc II1.

Hop chét nitro duge cho phan tmg véi olefin véi sy c6 mit ctia chét phan tmg hoat
héa, vi dy, isoxyanat, cu thé 1a phenylisoxyanat, va mdt luong bazo cé tac dung xuc tac,
cu thé 13 alkyl amin, cu thé hon 1a TEA  trong dung mdi nhu benzen hodc toluen, cu thé 1a
benzen, hodc alkyl ete, cu thé 1a dietyl ete tao ra dihydroisoxazol c6 cong thirc IV trong

d6 R? 14 alkyl, cu thé 1a metyl.

Dihydroisoxazol c6 cong thirc IV trong do6 R® 13 halogen-alkyl, cu thé 14 flometyl
¢6 thé thu duge tir cac ruou c6 cong thire I1I bang cach cho phan tmg véi tic nhan flo héa,
vi dy, morpholino luu huynh triflorua trong dung méi tro nhu céc halogenalkan, t6t hon

14 diclometan, & nhiét 6 nim trong khoang tir -78°C dén nhiét 46 mdi trudng.

Qua trinh aryl héa cta dihydroisoxazol IV bing arylbromua c6 cdng thitc V tao ra
isoxazolidin ¢6 cdng thirc VI duoc thyc hién bﬁng cach cho arylhalogenua, cu thé 1a
arylbromua, phan (g v6i chit phan tmg alkyl lithi, cu thé 1a n-BuLi tao ra cac hop chét
loai aryllithi, ma c6 thé duoc cho phan tng véi dihydroisoxazol cé cong thirc IV véi su
¢6 mit ctia bazo Lewis, tdt hon 12 bo triflorua eterat trong hdn hop dung méi bao gdm ete,
cu thé 1a THF (tetrahydrofuran) va toluen & nhiét do ndm trong khoang tir -100°C dén -
20°C, cu thé 1a & nhiét 46 -78°C.

Qua trinh phén giai isoxazolidin c6 cong thirc VI & dang raxemic tao ra
isoxazolidin khéng ddi xung c6 cong thitc VII ¢6 thé duge thuc hién bing sic ky long
hidu ning cao khéng d6i xting (HPLC) st dung cdt Chiralpack AD hodc Reprosil NR

trong hdn hop clia n-heptan va etanol hodc isopropanol lam dung mdi rira giai.

Quié trinh hydro phan hop chit isoxazolidin khéng dbi xtimg cé cong thic VII thanh
rugu amino ¢ cdng thirc VIII c6 thé dugc thuc hién t6t nhat bang cach hydro phin
chuyén vi bﬁng cach st dung chét xuc tac Pd, cu thé 13 Pd trén cacbon va nguén hydro, vi
du mudi cua axit formic, cu thé 14 amoni format trong dung mdi proton nhu rugu, cu thé

la etanol.
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Oxazin c6 cong thirc IX co th8 duoc didu ché bang phan ung giita rugu amino c6
cong thirc VIII v4i xyanogen bromua trong dung moi nhu ruou, cu thé 13 etanol & nhiét
do tang cao. Theo cach khac, phan ing nay cé thé dugc thuc hién theo trinh tu hai budc
st dung xyanogen bromua va chit dém, vi du, natri axetat véi su c6 mit cia dung moi, vi
du, nhu CH;CN, tiép theo 1a doéng vong chét trung gian véi su c¢d mét cla axit vo co, cu

thd 1a axit clohydric trong dung méi nhu ete, cu thé 14 1,4-dioxan.

Qua trinh nitrat hda oxazin c¢6 c¢dng thic (IX) tao ra nitro-oxazin cé cong thirc X
tuln theo quy trinh tiéu chuén st dung axit sulfuric nguyén chét va axit nitric khéi ma

khong st dung dung moi.

Qué trinh khir nhém nitro trong chét trung gian X tao ra anilin ¢6 cong thic XI ¢6
thé dugc thuc hién bﬁng cach hydro héa sir dung chét xuc tac nhu Pd trén cacbon trong

céc dung moi chira proton, nhu rugu, cu the 1a etanol hodc metanol.

Qua trinh k&t hop amit chon loc ctia anilin ¢6 cong thirc XI va axit carboxylic ¢6
cong thirc XII tao ra amit ¢ cong thirc I co thé duoc thuc hién b??lng cach st dung 4-(4,6-
dimetoxy[1,3,5]triazin-2-yl)-4-metylmorpholin clorua (DMTMM) hydrat lam tac nhén

ngung tu trong dung moi nhu rugu, cu thé 12 metanol.
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So db 1: Téng hop céc hop chét ¢o cong thic Ia-1

Céc hop chét c6 cong thire Ta‘-1 c6 thé dugc didu ché theo So db 2 sau.

Céc sulfinyl imin cé cbéng thirc chung XIV cé thd duoc didu ché twong tu véi
phuong phap dugc néu trong tai li¢u: T.P. Tang & J.A. Ellman, J. Org. Chem. 1999, 64,
12, biang cach ngung tu aryl keton ¢6 cong thie XIII va sulfinamit, vi du alkyl sulfinamit,
cu thé nhit 1a (R)-tert-butylsulfinamit hodc (S)-fert-butylsulfinamit, véi sy ¢ mit cla

axit Lewis, vi duy, titan(IV)alkoxit, cu thé hon 1a titan(IV)etoxit, trong dung moi nhu ete,

vi dy, dietyl ete hodc cu thé hon 14 tetrahydrofuran.
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Qua4 trinh chuyén héa ctia sulfinyl imin cé céng thitc XIV thanh sulfinamit este c6
cong thitc XV dién ra theo cach chon lgc 14p th8 béi nhom dinh huéng khong dbi xing
nhu duoc md ta boi Tang & Ellman. Sulfinyl imin ¢é cong thitc XIV cé thé dugc cho
phan Ung trong phan Uimg Reformatsky véi kém enolat, dugc tao ra tir alkyl axetat dugc
thé bﬁng halogen, vi du, cu thé 1a etyl bromoaxetat va bt k&ém da hoat hoa, & nhiét do
nim trong khoang tir nhiét d6 mdi trudng dén nhiét d6 ting cao, cu thé 1a & nhiét 6 tir 23
dén 60°C trong dung mdi nhu ete, vi dy, dietyl ete hodc cu thé hon 13 tetrahydrofuran véi

su ¢4 mit ciia mudi ddng (I), t5t hon 1a ddng(I) clorua.

Céc aldehyt c6 cong thirc XVI c6 thé duge didu ché bang cach khir etyleste c6 cong
thitc XV béng hydrua kiém, vi dy, lithi nhém hydrua véi sy c6 mat cua dietylamin hodc
natri dihydrobis(2-metoxyetoxy)aluminat (Red-Al), t5t hon 14 bing diisobutyl nhom
hydrua (DIBAH) trong dung méi tro nhu ete, vi du, dietyl ete hodc cu thé hon la
tetrahydrofuran hodc trong dung méi dugc clo héa, nhu diclometan, & nhiét 4o nim trong

khoang tir —78°C dén nhiét 46 moi trudng.

Rugu ¢6 cong thirc XVII c6 thé thu duge bang phan tmg ctia cac aldehyt c6 cong
thirc XVI véi tic nhén triflometyl héa, tét hon 14 triflometyltrimetylsilan (chét phan tmg
Ruppert-Prakash), véi sy ¢6 mit cta tetrabutylamoni florua trong dung méi nhu ete, vi
du, dietyl ete hodc cu thé hon 14 tetrahydrofuran, & nhiét 46 ndm trong khoang tir —10°C
dén nhiét 46 mdi truong.

Qua trinh hydro phdn nhém dinh huéng khdong d6i xtmg trong ruou sulfinamit c6
cong thitc XVII tao ra rugu amino ¢6 cong thire XVIII ¢6 thé duoc thuc hién béng axit vo
co, vi du, axit sulfuric hodc cu thé 13 axit clohydric, trong dung mdi nhu ete, vi dy, dietyl
ete, tetrahydrofuran hodc cu thé hon 1a 1,4-dioxan.

Hop chit aminooxazin ¢6 cong thitc XIX c6 thé duge diéu ché bing phan (ing giita
rugu amino c6 cdng thirc XVIII véi xyanogen bromua trong dung méi nhu rugu, cy thé
la etanol.

DAn xut nitro ¢6 cong thitc XX c6 thé duoc diéu ché biang cach nitrat hoa oxazin c6
cdng thirc XIX theo quy trinh ti€u chuén sir dung axit sulfuric nguyén chét va axit nitric

khoi ma khoéng st dung dung moi.
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Qua trinh khir nhém nitro trong cdc hop chit ¢é cong thirc XX tao ra cic anilin c6
cong thitc XXI ¢6 thé duge thue hién bing cach hydro héa sir dung chit xtc téc, nhu

paladi trén than, trong cac dung moi proton, nhu rugu, cu thé 1a etanol hodc metanol.

Phan {mg chon loc gifta cac anilin c¢6 cdng thirc XXI véi céc axit carboxylic ¢6
cdng thire XII tao ra amit ¢ cong thirc Ia’-1 co th8 duoc thuc hién bang cach st dung 4-
(4,6-dimetoxy[1,3,5]triazin-2-yl)-4-metylmorpholin clorua hydrat (DMTMM) lam tac
nhin ngung tu trong dung mdi nhu metanol & nhiét do nim trong khoang tir 0°C dén
nhiét @6 mdi truong. Theo cach khac, 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-
2,4,6-trioxit (T3P®) ¢6 thé dugc dung lam tac nhin ngung tu trong dung moi tro, vi dy,

etyl axetat, & nhiét do nim trong khoang tlr 0°C dén nhiét d6 méi truong.

)
I 1B 0 Bu_ O
o N U57" CoOE ~s%° CHO
|
N 3
Rz I R —_— —_— ——
F F F
XIII XIV XV XVI

Ia'-1

So dd 2: Tdng hop cua céc hop chit c6 cong thirc Ia’-1 (trong do R’ = CH,;, CHSF,
CHF,)

Céc mudi duge dung tuong tmg véi céc axit c6 thé thu duge bing cac phuong phap
chudn d biét rd bdi ngudi c6 hidu bibt trung binh trong linh vyc nay, vi du bang cach hoa
tan hop chit c6 cong thire I trong dung mdi thich hop, vi du, dioxan hogc tetrahydrofuran
va bb sung luong thich hgp cla axit tuong tmg. Cac san phim thuong cé thé duge phan

tach bing cach loc hoic bang sic ky. Qué trinh chuyén héa clia hop chat ¢6 cong thic I
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thanh mudi duoc dung bing bazo ¢6 thé duoc thuc hién bang cich xir Iy hop chit nay
bing bazo. Mot phuong phép c6 thé duge thuc hién dé tao thinh mudi nay 1, vi dy, bd
sung 1/n duwong lugng cua mubi bazo, vi du, M(OH),, trong d6 M = cation kim loai ho#c
amoni va n = s6 luong anion hydroxit, vao dung dich ctia hop chét trong dung mdi thich
hop (vi dy, etanol, hdn hgp etanol-nuéce, hdn hop tetrahydrofuran-nudc) va loai bo dung
mdi bing cach 1am bay hoi hodc bang cach déng khd. Cac mubi cu thé 13 hydroclorua,

format va trifloaxetat. Cu thé 13 hydroclorua.

Khi viéc diéu ché cac hop chét c¢6 cong thic I khéng dugc md ta trong phén vi du

thuc hién sang ché, thi chung ciing nhu tt c cac san phdm trung gian c6 thé duge didu

ché theo céc phuong phép tuong tu hodc theo cac phuong phép dugce néu trong ban md ta.

Nguyén liéu ban diu 1a ¢6 sin trén thi truong, da biét trong linh vic hodc cé thé duge

diéu ché theo cac phuong phéap di biét trong linh vuc hodc theo phuong phap twong tu.

Can hiéu ring cac hop chat c6 cdng thitc chung I theo sdng che cé the duge tao dan
xudt & cdc nhom chirc dé tao ra cic din xuat ma c6 kha nang chuyén héa trd lai thanh

hop chét gbc in vivo.
Céc thir nghi€ém duoc ly

Céc hop chét c6 cong thie T va mudi duge dung ciia ching c6 tinh chét duge ly ¢6
gié tri. D4 phat hién ra rang céac hop chit theo sang ché c6 hoat tinh trc ché BACEL. Cac

hop chit nay dugc nghién ctru theo thir nghiém dugc dua ra dudi day.
Thir nghiém 1am giam ndng d6 AP & té bao:

Thir nghiém Abeta 40 AlphaLISA c6 thé duoc st dung. Cac t& bao HEK293 APP
duoc gieo mam trong cac dia vi chuén d6 (microtiter) c¢6 96 16 trong moi trudng nudi chy
t¢ bao (Iscove’s, cong véi 10% (theo thé tich) huyét thanh bao thai Dbé,
penixilin/streptomyxin) dén do nhép dong khoang 80% va céc hop chét dugc bd sung 3
14n ndng dd trong 1/3 thé tich clia méi trudong nudi cdy (ndng @6 DMSO cubi cling duoc
git & 1% thé tich). Sau khi 1 trong 18-20 gid & nhiét d6 37°C va 5% CO, trong thiét b u
da 1am 4m, céc dich ndi nudi cly dugc thu hoach d& xac dinh ndng do AB 40 bang cach
st dung bd Kit Perkin-Elmer beta-amyloit 1-40 & ngudi (tinh dic hi¢u cao) (Cat#
AL275C).
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Trong dia Perkin-Elmer White Optiplate-384 (Cat# 6007290), 2ul dich nbi nudi cy
duge két hop véi 2ul 10X hat cho khéng-hAP Alphal.ISA + Hon hop khing thé da
biotinyl hoa khang AB 1-40 (50pg/mL / 5nM). Sau 1 gi¢ 4 & nhi€t d6 trong phong, bd
sung 16l 1,25 X ché phdm hat nhan Streptavidin (SA) (25pg/mL) va 1 trong 30 phit
trong bong t61. Sau do, sy phat xa 4nh sang & 615 nm duoc ghi bﬁng cach stir dung thiét bi
doc EnVision-Alpha. Nong d6 ctia Ap 40 trong dich néi nudi cdy dugc tinh theo ty 18
phin trim cia tin hidu cuc dai (cac té bio dugc xir ly bing DMSO 1% ma khong c6 chat

trc ché). Cac gia tri IC50 dugc tinh béng cach sir dung phan mém Excel XLfit.

BACEI
hoat tinh t& bao
Vidu Chu tric AB40

ICs0

[nM]

13
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BACE]
hoat tinh t& bao
Vidu Chu tric AB40
ICsp
[nM]
H N._ O «CF
2 T 3
N
H “,
4 Cl~/ I\\I R —F 22
= F
o)
5 5
6 24
7 15
8 230
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hoat tinh té bao

Vidu CAu tric AB40
ICso
[nM]
9 710
10 6
11 4
12 3
13 13
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l
hoat tinh té bao
Vidu CAu tric AP40
IC50
[nM] : |
14 2
15 1
16 1
17 2
18 8

-40-



BACEI]

hoat tinh t& bao
Vidu CAu tric AB40
ICs
[nM]
19 6
20 5
21 59
22 0,2
F
23 1
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BACE!
hoat tinh t& bao
Vidu Chu tric AP40
ICsp
[nM]
24 3
25 0,8
26 1
27 2
28 11
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BACE1
hoat tinh t& bao
Vidu Chu truc AP40
ICso
[nM]
29 15
30 11
31 7
32 7
33 10

-43-



19465
BACEI1
hoat tinh t& bao
Vi du Céu trac AB40
ICso
[nM]
34 71
35 19
36 31
37 53
38 0,6
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BACEI
hoat tinh t& bao
Vidu Chu tric AP40
ICso
[nM]
H,N._O_CF
v F ) 2 jN!/ 3
39 o~"\ H “urF 0,4
N=< F
40 29
41 17
42 64
H,N._O_CF
2 T 3
F\\ N
43 o\(/‘l\\I H “urF 3
Nt)\\( F
o)
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BACE1

hoat tinh t& bao

Vidu CAu triic AB40

ICso

[nM]
44 -
45 39
46 3
47 1

48 520
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BACEI
hoat tinh té bao
Vidu Chu trac AB40

ICs

[nM]

49 NC~/ 1\\1 82

Bang 1: Gia tri ICs, ctia cac hgp chit néu trong vi du dugc chon
Céac dir liéu sinh hoc

Thir nghiém P-gp (P-glycoprotein)

Céc dong té bao va nang ding cho cac thir nghiém vén chuyén.

Dong té bao LLC-PK1 (ATCC s6 CL-101) 1a dong t& bao bidu mé than & lon. Céac
dong t& bao da chuyén nhiém MDRI1 (protein khang da thudc & ngudi 1) duge gido su A.
Schinkel, & vién nghién ctru bénh ung thu & Ha Lan (The Netherlands Cancer Institute
(Amsterdam, The Netherlands)). T4t ca cac dong té bao déu dugce nudi ciy trén gia thé
thAm dugc dudi dang bd phan cai xen (Costar, dién tich 0,33 cm?, kich ¢& 15 3,0 um, mat
d6 15 thip) & mat d6 4,5-10° té bao/cm®. Phép do muc vén chuyén dugc thuc hién vao
ngdy 4 sau khi gieo. P9 chit cia 16p don t& bao dugc khdng ché théng qua khi ning
thAm ctia chit chi thi ngoai bao 1 lucifer vang (10 uM). Céc thir nghiém cé d6 thdm

lucifer vang 16n hon 1%/gid bi loai bo.
Céc thir nghiém van chuyén in vitro

Vén chuyén xuyén té bao theo hai huéng sir dung t& biao LLC-PK1 va L-MDR1
LLC-PK1 biéu hién ngoai sinh MDR1 & nguoi

Phuong phép thir nghiém sy vén chuyén duoc tién hanh trén hé thdng xir Iy chéit
long ty dong TECAN. Tém lai, méi truong dugc loai léy ra khoi tit ca cac khoang va

mbi trudng bén nhin dugc thay thé bing méi truong nubi cdy. Cac phép do su van
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chuyén xuyén té bao dugc bat ddu bang cach bd sung co chét ciing véi chét chi thi ngoai
bao lucifer vang vao bén cho. Céac chit trc ché dwoc bd sung vao ca hai bén (1 uM
elacridar). Cac thir nghiém van chuyén duoc thuc hién theo c hai huéng tir day bén dén
dinh va tir dinh xubng day bén, véi ba 16 mdi hudng. Cac dia nay dugc U & nhiét d6 37°C
va 5% CO, trong thiét bj & Liconic. Cac mAu duoc l4y tir bén cho va bén ddi dién (bén
nhan) sau khi @ 2 gi. Ndng do co chét trong ca hai khoang dugc xac dinh bang cach dém
nhip nhay (digoxin) hoc bing LC-MS/MS. Chét chi thi ngoai bao (lucifer vang) dugc
dinh luong, bing cach st dung thiét bi doc Spectrafluor Plus & 430/535 nm (Ex/Em).

Trong mbi thir nghiém, 3 gia thé duéi dang cai xen khac nhau duge st dung cho mdi diéu

kién va tinh gié tri trung binh.
Phan tich cac s liéu
Van chuyén xuyén té bao theo hai huéng sir dung cac té bao LLC-PK1 va L-MDR1
Pbi vé6i sy van chuyén xuyén té bao, phuong trinh sau ddy duogc st dung dé danh
gia céc sd lidu:
1 .40
OA*C, dt
Trong d6 Py, A, Co, vi dQ/dt 18n luot thé hién kha ndng thim biéu kién, dién tich
bé mat loc, nff)ng d6 ban dau, va lugng dugce van chuyén trong khoang thoi gian. Gié tri
P,,, duoc tinh dya vao mot thdi diém (2 gid).

BA
AB

. P
Ty 1€ dong ra van chuyén (ER) dugc tinh nhu sau: ER = Pa"p

app

Trong d6 P,,,BA la gia tri d0 thdm theo huéng tir day bén dén dinh, va P,AB la
gia tri do thdm theo hudng tir dinh xudng ddy bén. P,,, khéng duoc hidu chinh dbi véi
dong cua chat chi thi ngoai bao lucifer vang, dugc sir dung dé danh gia chat lugng cta
céc 10p don té bao.

Phat hién thé 1ién hop glutathion (GSH)

Céc didu kién thir nghiém dé phét hién thé lién hop glutathion tuan theo quy trinh
dugc md ta boi C.M.Dieckhaus va cac ddng tac gia trong tai liéu: Chem.Res.Toxicol.

2005, 18, 630-63.

Po dong hERG
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Phuong phap do dong hERG duoc thuc hién & hé théng mang kep tu dong theo quy
trinh dugc R.E.Martin va cac ddng tic gia mo ta trong tai lidu: Bioorg. Med.Chem.Lett 19
(2009), 6106-6113.

Thir nghiém in vivo. Uc ché AP40 trong néo ciia chudt kidu dai.

Céac con chudt cai C57Bl/6) dugce didu tri béng cac lidu luvgng khéc nhau cua cac
hop chét, 3-4 con chudt cho mot nhém diéu tri. Hoa tan hop chét thu nghiém trong 5%
EtOH, 10% Solutol va dugc 4p dung cho mdi lidu ding qua dudng miéng & 10 ml/kg.
Sau 4 gid, cac con chudt bi giét va 14y ndo va huyét twong. Nao dugc cat thanh hai phin
bing nhau va déng lanh ngay trén da khé. Nio dugc ding dé do AB40 va huyét tuong
duoc ding dé xac dinh mirc d6 tiép xtc véi hop chit. Phuong phidp xac dinh AB40 trong
cdc dich phén giai ndo 1a theo quy trinh di biét (Lanz, T.A.; Schachter, J.B.
Demonstration of a common artifact in immunosorbent assays of brain extracts:
Development of a solid-phase extraction protocol to enable measurement of amyloid-beta
from wild-type rodent brain. J. Neurosci. Methods 2006, 157, 71-81). Md nio dugc ddng
hoa trong dém DE 2% trong thiét bi Roche MagnaLyser (207, 4000 vong/phiit) va sau d6
duge ly tAm trong 1 gidr & tbe d6 1000000m/gidy>. DEA giam xubng con 0,2% trong 50
mM NaCl va dich phan giai DEA duoc cho di qua dia chiét pha ran Oasis Solid Phase
(Waters; Cat.Nr. 186000679) da dugc hoat hoa bang MeOH va duoc cén bing trong
dH,0 (mdi thtr 1ml). Sau khi rira trong MeOH 10% va 30% (mdi thir 1 ml), AB-peptit
dugc rira giai trong 0,8 ml NH,OH 2% trong MeOH 90%. Dung moi rira giai dugc lam
kho6 trong dong N, va miu di khé dugc hoan nguyén trong 30 pl dung dich dém thu
nghiém AlphaLl.ISA. ApP40 duoc xac dinh bing thir nghiém AlphalISA (Perkin Elmer).
Trong nira vi dia c6 96 15 mau tring (Perkin Elmer Cat.Nr. 6005561), 20 pl miu d3 hoan
nguyén dugc tron vdi Sul BAP-24 di biotinyl hdéa (dac hiéu dbi voi dau tan cung C cua
AP40 (Brockhaus, M.; Grunberg, J.; Rohrig, S.; Loetscher, H.; Wittenburg, N;
Baumeister, R.; Jacobsen, H.; Haass, C. Caspase-mediated cleavage is not required for
the activity of presenilins in amyloidogenesis and NOTCH signaling. Neuroreport 1998,
9, 1481-6), dung dich géc =4,4 mg/ml, f.c, 5,5 pg/ml) va 5 pl 252Q6 hat nhén (khang thé
252Q6, Invitrogen AMB0062) da dugc lién hgp trudc véi cac hat nhan Alphal. ISA
(Perkin Elmer Cat.Nr.6772002); dich pha lodng cubi ciing 1:500). H3n hop nay dugc U
trong 1 gid & nhiét d6 RT (nhiét d6 trong phong) trong béng t6i. Sau dé, bd sung 20 pl
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hat nhan phu Streptavin (Perkin Elmer Cat. Nr. 6760002, dich pha lodng cubi cung 1:125)
va hdn hop cubi cing ndy duoc U trong bong ti trong 30 phit nita & nhiét do trong
phong trude khi do RFU bang thiét bi doc AlphaScreen Reader (Perkin Elmer Envision
2104).

Céc thir nghiém ddng hoc ctia co chét phat huynh quang, cathepsin D va cathepsin E
Nguyén tic chung cho thir nghiém

Céac thtr nghiém huynh quang MR121 dugc mé ta dudi déy dua trén thuc t& 1a
MR121 tao thanh phirc chit & trang thai gbc khong phat huynh quang véi tryptophan.
Trong dung dich, su tao thanh phirc nay xuét hién khi ndng d6 ctia tryptophan & ngudng
milimol. Co ché nay c6 thé dugc dung @& thiét ké thir nghiém hoéa sinh chung cho céc
proteaza. Co chét 14 peptit dwoc danh déu & d4u tdn N bang tryptophan va & dAu tin cling
C bing hop chét phat huynh quang MR121 (d6i véi cathepsin D, sir dung peptit c¢6 10
axit amin 134 WTSVLMAAPC-MRI21; d6i véi cathepsin E, st dung MRI121-
CKLVFFAEDW). Khi khéng c¢6 mit hoat tinh proteaza, céc co chét giit nguyén ven va
mirc phat huynh quang MR121 giam xudng do ndng d6 Trp cuc bd cao. Néu cac co chit

duoc phan cét boi cac enzym nay, mic phat huynh quang MR121 duge khéi phuc.
Quy trinh thir nghiém

Céc thir nghiém ddng hoc clia co chit phat huynh quang, cathepsin D va cathepsin E
duoc tién hanh & nhiét do trong phong trong céc vi dia c¢6 384 15 (mau den véi day phing,
trong sudt, cic dia bé mat khong lién két tir Corning) véi thé tich cudi 1 51pl. Céc hop
chét thir nghiém duoc pha loéing theo day trong DMSO (15 ndng do, bic pha lodng 1/3)
va 1pl hop chit da pha lodng dugc trén trong 10 phit véi 40 ul cathepsin D (tir gan ngudi,
Calbiochem) dugc pha lodng trong dung dich dém thir nghiém (100 mM natri axetat,
0,05% BSA, pH=5,5; ndng d6 cudi: 200 nM) hoic véi 40 pl cathepsin E tai tb hop &
nguoi (R&D Systems) dugc pha lodng trong dém thir nghiém (100 mM natri axetat,
0,05% BSA, pH=4,5; néng d6 cudi: 0,01 nM). Sau khi bd sung 10 pl co chét cathepsin D
WTSVLMAAPC-MR121 duoc pha lodng trong dém thir nghiém cathepsin D (ndng d0
cubi: 300 nM) hozc 10 ul co chit cathepsin E MR121-CKLVFFAEDW dugc pha loing
trong dém thir nghiém cathepsin E (néng d6 cudi: 300 nM), cac dia dugc lic manh trong
2 phit. Phan ung enzym duoc dién ra trong dia: thiét bi doc nhin (Perkin Elmer) (bugc
song kich thich: 630 nm; phét xa: 695 nm) trong it nhit 30 phit trong phép do dong hoc
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phat hién sy ting phat huynh quang MR121 trong thoi gian phan Umg. Tinh todn d6 dbc
trong khoang tuyén tinh ctia dudng dong hoc va tri s6 ICsq clia céc hop chét thir nghiém

duoc xac dinh bang cach st dung phwong trinh bbn théng s dé 1am khép dudng cong.
Thir nghiém tc ché CYP

Mtc d6 e ché céc séc t6 té bao P450 (cac CYP) 2C9, 2D6 va 3A4 dugc danh gia
sir dung cac vi thé gan ngudi va cic phan tng chuyén héa co chét chon loc CYP. 50 pl
dung dich 0 duoc tao ra chira (ndng d6 cudi cling) 0,2 mg/ml vi thé gan nguoi da gop lai,
5 uM co chét (diclofenac cho CYP2C9 [4’hydroxylaza], dextromethorphan cho CYP2D6
[O-demetylaza] hodc midazolam cho CYP3A4 [1’hydroxylaza]), 0,25 pL. DMSO chura
chét trc ché thur nghiém va hé théng tai tao NADPH. Néng do cﬁét trc ché thu nghiém la
50, 16,7, 5,6, 1,9, 0,6 va 0,2 puM s& dugc danh giad mot 14n. C4c mau duoc lam Am trude
dén nhiét d6 37°C trong 10 phit trudc khi bat dau bang cach bd sung hé thdng tai tao
NADPH. C4c miu 0 duoc ngimg phan tmg sau 5 phut (20 phut dbi v6i dextromethorphan)
bing cach bd sung 50 ul axetonitril lanh chira 20 ng/ml 4-OH-diclofenac-13C6, 20
ng/mL dextrorphan-D3 va 20 ng/mL 1-OH-midazolam-D4. Céc miu 0 di lam ngung
phan tng dugc bdo quan & nhiét do -20°C trong it nhét 1 gio trudec khi ly tdm
(200000m/gi€1y2, 20 phut). Lay cac dich ndi ra va pha lodng theo ty 18 1:1 bang nudc
trude khi phén tich st dung hé théng bom miu RapidFire va thiét bi do phd khéi
API4000. Cac dién tich dinh ctia co chét, san phdm chuyén héa va chit chudn chuyén hoa
dwoc danh ddu 6n dinh dugc x4c dinh bing cach st dung MS/MS. Céc ty 1¢ dién tich
dinh gitta san phim chuyén héa duoc tao ra bai phan g enzym va chét chuin ndi dugc
sir dung trong céc phép tinh toan sau d6. Ty 1& phin trim cia hoat tinh cia ddi ching
(DMSO) dugc tinh cho mdi dich & va tri s8 ICsy dugc wde tinh bang phép hdi quy khong
tuyén tinh. Sulfaphenazol, quinidin hoac ketoconazol dugc thir nghiém 14n luot trong mdi
thir nghiém trc ché CYP2C9, CYP2D6 hosic CYP3A4, dé dam bao mirc d6 nhay va kha
nang cho két qua 13p lai cta thir nghiém. (Validated assays for human cytochrome P450
activities, R.L.Walsky and R.S.Obach, Drug Metabolism and Disposition 32: 647-660,
2004. and S.Fowler and H.Zhang, The AAPS Journal, Vol.10, No. 2, 410-424, 2008).
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Céc két qua

Vi P-gp” | GSH? Hi€u qua | Cathepsin Cathépsin CYP
o & |hERGY| invivo E D ICso [uM] '

d nguoi | nguoi 4 ICso [uM] | ICso [UM] | 544 | 2D6 | 209 !
1 1,90 NF 75 95 >200 >200 >50 | 28 | >50

2 1,82 NF 84 93 >200 >260 >50 | 3,9 | >50

3 1,61 NF 39 88 >200 >200 >50 | >50 | >50

11 | 2,30 NF 26 87 >200 >200 >50 | 1,6 | >50
22 | 2,63 NF - 83 >200 178,69 | >50 | 13,0 | 33,0
35 | 1,50 NF 26 74 >200 >200 >50| 5,2 | 33
36 | 0,71 NF 7 88 >200 >200 >50116,0 | >50
46 | 1,23 NF 8 61 >200 >200 >50 | 24,0 | >50

Béang 2: Céc sb 1iéu sinh hoc ctia cdc vi du duoc chon
1) Ty 1€ dong ra
2) NF = in vitro khong c6 viéc hinh thanh san phdm cong so véi dbi chiing
3) Sy e ché @ 10 pM
4) Ty 18 phan trim cta ddi chimg @ 10 mg/kg ding qua dudng miéng
Duoc phdm

Céc hop chét ¢ cong thire I va mudi duge dung ¢ thé duge dung lam chét didu tri
bénh, ching han & dang duoc phdm. Céc duge phdm c6 thé duge ding qua dudng miéng,
chéng han & dang vién nén, vién nén duoc bao, vién bao dudng, vién nang gelatin cimg
hodc mém, dung dich, nhil twong hoic huyén phil. Tuy nhién, viéc diing ciing c6 thé dugc
thyc hién qua tryc trang, chéng han & dang thudc dan, hodc ngoai dudng ti€u hda, chéng

han & dang céc dung dich tiém.

-52-



19465

Céac hop chit ¢6 cong thirc I va mudi dugce dung ciia chiing ¢6 thé dugc san xut cung
véi chét mang v6 co hodc hitu co, tro vé& mat dugc ly dé tao ra dugc pham. Lactoza, tinh
bdt ngd hodc cac din xudt ciia né, bot tale, axit stearic hodc cac mudi ctia nd va cac chat
tuong tur c6 thé duge st dung, vi dy, nhu cac chét mang dung cho cac vién nén, vién nén
dugc bao, vién bao dudng va vién nang gelatin cting. Cac chit mang thich hop cho cac
vién nang gelatin mém 14, vi du, dau thuc vat, sap, chét béo, cac polyol ban rin va long va
cac chat trong tw. Tuy nhién, phu thudc vao ban chét ciia hoat chit, thuong khong cin chét
mang trong trudng hop cua céc vién nang gelatin mém. Cac chit mang thich hop dé san
XUAt dung dich va sir6, vi dy, nudc, cac polyol, glyxerol, diu thuc vat va chét tuong ty.
Céc chét mang thich hgp cho thubc dan, vi du, ddu tu nhién hodc héa rén, sép, chét béo,

céc polyol ban rin hogc long va cac chit tuong ty.

Ngoai ra, duogc phém c6 thé chira cac chit phu tro dugc dung nhu cac chit bao quan,
céc chit lam tan, cac chét lam én dinh, chit lam 4m, cac chét nhii héa, cac chét tao ngot,
cc chit mau, cac chét tao huong, cac mudi dé thay dbi ap suét thim thAu, chat dém, cac
chét che mui hodc cac chét chéng oxi héa. Ching ciing c6 thé chira cac chit c6 gia tri tri
liéu khac.

Sang ché con d& xuét cac thube chira hop chit ¢6 cong thirc I hodc mudi duoc dung
ctia ching va chit mang khéng c6 tac dung diéu tri, quy trinh d& san xuét ching, quy trinh
nay bao gém két hop mdt hozc nhiéu hop chét c6 cong thire I va/hodc cac mudi dugce dung
cua chung va, néu mudn, voi mot hodc nhiéu chit cé gid tri tri liéu thanh dang dung y ly

Galien ciing v&i mot hozc nhiéu chit mang khéng c6 tac dung didu tri.

Liéu lugng c6 thé thay dbi trong céc giéi han rong va tat nhién, cdn dugc diu chinh
theo cdc yéu cau riéng trong timg trudng hop cu thé. Trong trudng hop ding qua dudng
miéng, liéu lugng ctia hop chét c6 cong thirc chung I hodc luong tuong tng ctia mubi duoc
dung cta ching cho ngudi 16n c6 thé thay dbi tir 0,01 mg dén 1000 mg trong mot ngay.
Liéu luong hing ngay c6 thé duoc dung dudi dang mot lidu duy nhét hodc céc lidu nho va,

ngoai ra, gidi han trén ciing c6 thé vuot qua khi diéu nay duoc thiy 1a cin thiét.

Céc vi du sau minh hoa sang ché nhung khong lam giéi han sang ché, ma chi minh
hoa sdng ché. Cac duoc phadm thudng chira hop chét c6 cong thic I v6i luong ndm trong

khoang tir 1-500mg, cu thé 1a 1-100 mg. Céc vi du v& cac ché phdm theo sang ché 1a:
Vi du thye hién siang ché

Vidu A
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Vién nén c6 thanh phin duéi ddy dugc san xuét theo cach thong thudmg:

Thanh phén mg/vién nén

5 25 100 500
Hop chét ¢ 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
Téng 167 167 167 831

Bang 3: Thanh phan c6 thé ¢6 ctia vién nén

Quy trinh san xudt

1 Tron cac thanh phﬁn 1, 2, 3 va 4 va tao hat véi nude tinh Kkhiét.

2 Lam kho cac hat & nhiét d§ 50°C.

3. Pua cac hat qua thiét bi nghién thich hop.

4 B4 sung thanh phin 5 va tron trong ba phut; ép trén thiét bi ép thich hop.

Viduy B-1

Céc vién nang chira cac thanh phan sau dugc san xuat

Thanh phén mg/vién nang

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

Bang 4: Thanh phén c6 thé ¢ cua vién nang
Quy trinh san xuét
1. Tron cac thanh phan 1, 2 va 3 trong thiét bi trén thich hop trong 30 phut.

2. B sung cac thanh phén 4 va 5 va tron trong 3 phit.
3. Nap vao vién nang thich hop.

Hop chét c6 cong thic I, lactoza va tinh bdt ngd dau tién dugc trdn trong thiét bi
tron va sau d6 trong may nghién. Hon hop nay dugc dua trd lai thiét bi tron; bd sung bot
talc vao d6 va tron k§. Hon hop nay duoc nap vao vién nang thich hop bang may, ching
han nhu vién nang gelatin cling.

ViduB-2

Céc vién nang gelatin mém chira cac thanh phan dudi day duogc san xuat

Thanh phin mg/vién nang
Hop chit c6 cong thirc I 5
Sap mau vang 8
DAu dau twong dugc hydro hoa 8

DAu thuc vt duoc hydro héa mot phe‘in 34

Déu d4u tuong 110

Téng cong 165

Béng 5: Thanh phén c6 thé c¢6 ctia vién nang gelatin mém
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Thanh phin mg/vién nang
Gelatin 75

Glyxerol 85% 32

Karion 83 8 (chit kho)

Titan dioxit 0,4

Oxit sit mau vang 1,1

Téng cong 116,5

Béng 6: Thanh phén c6 thé ¢6 clia vién nang gelatin mém
Quy trinh san xuét

Hoa tan hop chit c¢6 cong thirc I trong diéu kién 4m 1am néng chay cac thanh phin
khéc va nap hdn hop thu dugc vao cic vién nang gelatin mém c6 kich ¢& thich hop. Cac

vién nang gelatin mém sau khi nap duoc xtr Iy theo quy trinh thong thudng.
ViduC

Vién thuoc dan chira cac thanh phan sau duoc san xuat

Théanh phan mg/thudc dan.
Hop chét c6 cong thirc I 15

Khéi luong thudc dan 1285

Tbng cong 1300

Béng 6: Cac thanh phin c6 thé ¢6 cta thubc dan
Quy trinh san xudt

Khéi ding dé san xuét thubc dan duge 1am néng chay trong binh thily tinh hozc thép,
trén k§ va lam ngudi xudng 45°C. Ngay sau d6, hop chit c6 cong thic I dang bdt min

duoc bd sung vao d6 va khudy cho dén khi né dugc phan tan hoan toan. Rét hén hop nay
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vao trong khuodn thude dan c6 kich c& thich hop, d€ ngudi; vién thuoc dan nay sau do

duogc théo ra khoi khudn va duoc dong goi riéng trong gidy sap hodc 14 kim loai.
ViduD

Dung dich tiém chtra thanh phén sau dugc san xuét

Thanh phan mg/dung dich ti€ém
Hop chét ¢6 cong thirc I 3

Polyetylen Glycol 400 150

Axit axetic bd sung vira dit dén pH 5,0
nudc cho dung dich tiém B6 sung 1,0 ml

Bang 7: Cac thanh phan c6 thé ¢ ciia dung dich thudc tiém
Quy trinh san xuét

Hop chét c6 cong thirc I dugc hoa tan trong hdn hop ctia Polyetylen Glycol 400 va
nu6e dé tiém (phin). D6 pH duoc diéu chinh dén 5,0 bing axit axetic. Piéu chinh thé tich
dén 1,0 ml béng cach bd sung nudc du. Dung dich nay dugc loc, dugce nap vao trong cac
lo nhé béng cach st dung lugng du thich hop va dugc lam vo trung.

ViduE

Thudc dang gbi c6 thé chira cac thanh phan sau dugc san xut

Thanh phin mg/goi
Hop chét ¢ cong thirc I 50

Lactoza, bot min 1015

Xenluloza vi tinh thé (AVICEL PH 102) 1400

Natri carboxymetyl xenluloza 14

Polyvinylpyrolidon K 30 10
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Magie stearat 10
Chét phu gia tao huong 1
Téng cong 2500

Bang 8: Thudc dang géi c6 thé chira céc thanh phin duoc san xuét
Quy trinh san xuét

Hop chat c6 cong thirc I dugc trén voi lactoza, xenluloza vi tinh thé va natri
carboxymetyl xenluloza va dugc tao hat véi hdn hop ctia polyvinylpyrolidon trong nuéc.
Hat nay duoc trén véi magie stearat va chét phu gia tao huong va dugc nap vao cac goi.
Phan thir nghiém

Céc vi du dudi ddy dugc dua ra dé minh hoa sang ché. Cac vi du nay khong dugc
xem la gidi han pham vi ctia sng ché, ma chi & minh hoa sang ché.

Céc chir viét tit:

AcOEt, etyl axetat; DCM, diclometan; DIBAH, diisobutyl nhém hydrua; EtOH,
etanol; i-PrOH, 2-propanol; MeOH, metanol; r.t., nhi€t d§ trong phong; TBME, fert-
butylmetylete; TEA, trietylamin; THF, tetrahydrofuran; T3P® (2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphorinan-2,4,6-trioxit)

Téng quan:

MS: Phd khéi (MS) dugc do hoic biang phuong phap phun ion dwong hodc 4m (ISP
hodc ISN) trén thiét bi Perkin-Elmer SCIEX API 300 hoic bing phwong phép va cham
electron (EI 70 V) trén phd quang ké Finnigan MAT SSQ 7000.

Téng hop hop chat este trung gian c6 cong thic IT

0 CF

4

rac N\

3

EtOO0C

B sung dung dich chira (Z)-etyl 2-clo-2-(hydroxyimino)axetat (2,81 g, 18,0
mmol) trong AcOEt (6 ml) vao huyén phi chira 3,3,3-trifloprop-1-en (khoang 4,3 g, 45
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mmol) trong AcOEt (30 ml) va natri bicacbonat (6,3 g, 75,0 mmol) & nhiét do -78°C,

huyén pht nay dugce d& 4m dén nhiét d6 22°C va khudy lién tuc trong 60 gid. Loc huyén
pht nay, phan dich loc dugc lam bay hoi va phan cin dugc tinh ché bang sic ky trén
silicagel st dung heptan/AcOEt (10:1) tao ra etyl 5-(triflometyl)-4,5-dihydroisoxazol-3-
carboxylat (3,2 g) dudi dang ddu khong mau. MS: m/z =211 [M]".

Tbng hop ruou trung gian ¢ cong thirc III

(0] CF,

rac N\

HO

B4 sung tir tir natri bohydrua (197 mg, 5,21 mmol) vao dung dich chia etyl 5-
(triflometyl)-4,5-dihydroisoxazol-3-carboxylat (1,0 g, 4,74 mmol) trong EtOH (10 ml) &
nhiét d6 0°C va khudy huyén phti nay & nhiét d6 0°C trong 4 gid. Huyén phi ndy dugc
xir Iy bang dung dich nudc NH,CI ban bio hoa, khudy lién tuc trong 10 phut, chiét hdn
hop nay bang dietylete, lam khan va 1am bay hoi 16p chét hitu co (70 mbar/40°C) tao ra
(5-(triflometyl)-4,5-dihydroisoxazol-3-yl)metanol thd (803 mg) dudi dang dau khéng
mau duogc st dung ma khong cin tinh ché thém. MS: m/z = 169 [M]".

Tdng hop hop chét trung gian flo-dihydroisoxazol c¢6 céng thirc IV

,O CF3

rac N N

F

B6 sung morpholino lvu huynh triflorua (7,98 g, 45,5 mmol) vao dung dich chira
(5-(triflometyl)-4,5-dihydroisoxazol-3-yl)metanol thé (7,0 g, 41,4 mmol) trong
diclometan (140 ml) & nhiét d¢ -78°C va khqu li€n tuc & nhiét d6 -78°C trong 15 phut, &
nhiét d6 0°C trong 1 gio va & nhié€t d¢ 22°C trong 30 phut. Xur ly dung dich nay béng
dung dich nuéc NaHCO; lanh, 1am kho, l1am bay hoi 16p chét hiru co (70 mbar/40°C) va
phin cin dugc chung cét tir binh chira nay dén binh chira kia & nhiét d6 100°C/0,8 mbar
tao ra 3-(flometyl)-5-(triflometyl)-4,5-dihydroisoxazol (2,54 g) duc’ﬁ dang chét 16ng mau
vang nhat. MS: m/z = 171 [M]".

Tdng hop hop chét trung gian dihydroisoxazol ¢6 cong thirc IV
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B4 sung lan luot nitroetan (5,74 g, 76,5 mmol), TEA (76 mg, 0,75 mmol) va
phenyl isoxyanat (18,2 g, 153 mmol) vao dung dich chira 3,3,3-trifloprop-1-en (khoang
18 g) trong dietyl ete (120 ml) & nhiét d6 -78°C, 1am 4m dung dich ndy dén 22°C va
khudy lién tuc trong 60 gid. Loc huyén phil nay va phan dich loc dugc chung cit tir binh
chira nay dén binh chtra khac & nhiét d6 75°C/1,0 mbar tao ra 3-metyl-5-(triflometyl)-4,5-
dihydroisoxazol (4,69 g) duéi dang chit 1dng mau vang nhat. MS: m/z = 153 [M]".

Quy trinh chung A: Tong hop hop chét trung gian isoxazolidin ¢6 céng thirc VI va
VII

B4 sung n-BuLi (1,6 M trong hexan, 4,9 ml) vao dung dich dwoc khudy chira
arylbromua c6 cong thire V (8,26 mmol) trong THF (5 ml) va toluen (15 ml) & nhiét 46 -
78°C trong hon 10 phut va khudy lién tuc & nhiét d6 -78°C trong 1 gio. B sung
BF;.Et,0 (7,9 mmol) vao dung dich chira dihydroisoxazol IV (3,9 mmol) trong toluen
(35 ml) & nhiét d6 -78°C sau d6 bd sung chit phan tmg phenyllithi didu ché dugc & trén
str dung 6ng thong duge cach nhiét trong hon 10 phit, duy tri & nhiét 4§ dudi -70°C.
Khuiy hdn hop nay & nhiét d6 -78°C trong 1 gid, 1am ngimg phan Ung bing dung dich
nudec NH4CI bdo hoa va chiét bing AcOEt. Rira 16p hitu co bang nudc mubi, lam khé,
lam bay hoi va phdn can dugc sic ky trén trén silicagel st dung hdn hop bao gdm
xyclohexan va AcOEt tao ra isoxazolidin tinh khiét ¢6 cong thirc VI.

)

rac

Chét trung gian VI-1: Bt diu tr hop chit 3-metyl-5-(triflometyl)-4,5-
dihydroisoxazol, thu dugc san phdm (3S,5S)-rel-3-(2-flo-phenyl)-3-metyl-5-triflometyl-
isoxazolidin dudi dang chit 16ng mau vang nhat. MS: m/z = 250,4 [M+H]".
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Chét trung gian VII-1: (3S,5S)-rel-3-(2-flo-phenyl)-3-metyl-5-triflometyl-isoxazolidin
dwoc phén giai trén c6t HPLC khong d6i xtmg (Chiralpack AD) st dung n-heptan/EtOH
(95:5) tao ra (3S,5S)-3-(2-flo-phenyl)-3-metyl-5-triflometyl-isoxazolidin mong muén
duéi dang chit déng phan d6i anh rira giai chdm hon véi d(f). quay quang duong va
(3R,5R)-3-(2-flo-phenyl)-3-metyl-5-triflometyl-isoxazolidin dudi dang chit ddng phan

d6i anh rira giai nhanh hon véi 46 quay quang am.

(N CF3

Chét trung gian VI-2: Bét dau tir 3-(flometyl)-5-(triflometyl)-4,5-dihydroisoxazol,
thu dwoc san phdm (3S,5S)-rel-3-(flometyl)-3-(2-flophenyl)-5-(triflometyl)isoxazolidin
dudi dang chit 1ong mau vang nhat. MS: m/z = 268,4 [M+H]".

Khong d6i xtng

Chit trung gian VII-2: (3S,5S)-rel-3-(ﬂometyl)—3-(2-ﬂophenyl)-5-(triﬂometyl)
isoxazolidin dugc phan giai trén cot khéng ddi xtmg (Reprosil NR) sir dung n-heptan/i-
PrOH (98:2) tao ra hop chit (3S,5S)-3-flometyl-3-(2-flo-phenyl)-5-triflometyl-
isoxazolidin mong mudn dudi dang chét ddng phan mong mubn rira giai chdm hon véi
quay quang hoc duong va (3R,5R)-3-Flometyl-3-(2-flo-phenyl)-5-triflometyl-

isoxazolidin duéi dang chit ddng phan dbi anh rira giai nhanh hon véi d6 quay quang Am.
Quy trinh chung B: Téng hop ruou amino trung gian c6 cong thirc VIII

B sung Pd/C (10%, 288 mg) va amoni format (3,2 g) vao dung dich chira
isoxazolidin VII (6,4 mmol) trong EtOH (40 ml) va khudy lién tuc hdn hop & nhiét d6
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22°C trong 5 gid. Loc huyén phii ndy, phan dich loc dugc 1am bay hoi va phan cin dugce
phan bé vio giita AcOEt va dung dich nuéc NaHCO; bo hoa. Lép hitu co duge 1am khd
va dugc lam bay hoi tao ra rugu amino thd c6 cdng thire VIII, duge st dung ma khdéng

cAn tinh ché thém.

, HO_«CF,
Khong d6i ximg
H,N

;
/
s,
%

F

Chét trung gian VIII-1: Bit dAu tir hop chét (3S,5S)-3-(2-flo-phenyl)-3-metyl-5-
triflometyl-isoxazolidin, thu duogc san phém (25,4S)-4-amino-1,1,1-triflo-4-(2-
flophenyl)pentan-2-ol du6i dang chét rdn khong mau. MS: m/z = 252,2 [M+H]".

, HO._«CF,
Khéng do6i ximg

H,N

""4/ F

F

Chét trung gian VIII-2: Bat dau tir hop chét (38,5S)-3-Flometyl-3-(2-flo-phenyl)-
5-triflometyl-isoxazolidin, thu duogc san phém (2S,4S5)-4-amino-1,1,1,5-tetraflo-4-(2-
flophenyl)pentan-2-ol duéi dang chét ran khong mau. MS: m/z = 270,4 [M+H]".

Quy trinh chung C: Téng hop hop chit trung gian oxazin c6 cong thirc IX

B sung dung dich chira xyanogen bromua (SM trong CH;CN, 11 mmol) vao dung
dich chira ruou amino ¢6 cong thire VIII (7,3 mmol) trong EtOH (38 ml) va khudy hén
hop nay trong dng kin & nhiét 6 85°C trong 15 gid. Hon hop nay duge 1am bay hoi va
phin cin duoc phan bd vao gitta AcOEt va dung dich nudc Na,CO; bdo hoa, lam kh,
1am bay hoi 16p chét hiru co va tinh ché phén cin bing séc ky (Si-NH,) sir dung hén hop
heptan/AcOEt 5:1 dn 0:1), tao ra oxazin tinh khiét ¢6 céng thirc IX.

H,N
Y

Khéng dbi ximg 1 N

O_CF,

Chét trung gian IX-1: Bat dau tir hop chét (2S,4S)-4-amino-1,1,1-triflo-4-(2-
flophenyl)pentan-2-0l, thu dwgc san phidm (4S,6S)-4-(2-flophenyl)-4-metyl-6-
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(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin dudi dang dau khong mau. MS: m/z =
277,1 [M+H]".

Chét trung gian IX-2: Bat ddu tir hop chét (28,4S)-4-amino-1,1,1,5-tetraflo-4-(2-
flophenyl)pentan-2-0l, thu dwoc san pham (4S,6S)-4-(flometyl)-4-(2-flophenyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin dudi dang dau khong mau. MS: m/z =
295.4 [M+H]".

Quy trinh chung D: Tdng hop hop chit trung gian nitro-oxazin c6 cong thirc c¢6
cong thie X '

B4 sung timg phin oxazin ¢ cdng thirc IX (3,0 mmol) vio axit sulfuric dic (13
ml) & nhiét d6 22°C, dung dich thu dugc dugc lam lanh xuéng 0°C va xtr ly béng khoéi
HNO; mau d6 (0,19 ml) trong hon 20 phut va khudy lién tuc & nhiét d6 0°C trong 1 gid.
B4 sung tir tir hdn hop phan mg vao da nghién (60 g), diéu chinh d6 pH dén 10 st dung
NaOH, chiét 16p chira nu6e bang AcOEt, 1am khé, 1am bay hoi 16p chit hitu co va phén
can duoc sic ky trén trén silicagel str dung hon hop heptan/AcOEt 3:1 tao ra nitro-oxazin
tinh khiét c6 cong thirc X.
H,N

OCF,

Y

Khéng déi xing N
O,N

Chit trung gian X-1: Bit diu tir hop chit (4S,6S)-4-(2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin, thu dugc san phim (4S,6S)-4-(2-flo-5-
nitrophenyl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin dudi dang dau
mau vang nhat. MS: m/z = 322,5 [M+H]".

H,N._O_+CF,
Khéng déi xtng |
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Chét trung gian X-2: Bét diu tir hop chit (4S,6S)-4-(flometyl)-4-(2-flophenyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin, thu dugc san phim (4S,6S)-4-(2-flo-5-
nitrophenyl)-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin duéi dang
bot khong mau. MS: m/z = 340,4 [M+H]".

Quy trinh chung E: Tdng hop hop chit trung gian anilin ¢ cong thirc XI

Huyén phi chita nitro-oxazin ¢é cong thirc X (2,6 mmol) trong EtOH (40 ml) va
TEA (0,2 ml) dugc xir ly véi Pd/C (10%, 80 mg) va hdn hop ndy duoc hydro héa & ap
sut moi trudng va 22°C trong 2 gid. Loc hdn hop nay, phén dich loc dwoc 1am bay hoi

va phin cin chira anilin thd ¢6 cong thire XI dugc sir dung ma khéng can tinh ché thém.

H,N
Y

Khoéng dbi xtng N

O CF,

/
s,
s,
(4

H,N

Chét trung gian XI-1: Bit ddu tir hop chit (4S,6S)-4<(2-flo-5-nitrophenyl)-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin, thu dugc san phim (48,6S)-4-
(5-amino-2-flophenyl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin ~ dudi
dang bot khéng mau. MS: m/z = 292,5 [M+H]".

H,N._O_«CF,
Khéng dbi xting 1\}

“—F
H,N
F

Chit trung gian XI-2: Bat ddu tir hop chit (4S,6S)-4-(2-flo-5-nitrophenyl)-4-
(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin, thu dugc san phim
(4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-
oxazin-2-amin dudi dang chit rén khong mau. MS: m/z = 310,4 [M+H]".

Téng hop hop chit trung gian sulfinyl imin c¢6 cng thirc XIV-1
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Trong moéi truong tro, dung dich mau vang nhat chta 2,2-diflo-1-(2-
flophenyl)etanon (8,0 g, 45,9 mmol) trong THF (280 ml) dugc xt ly & nhiét d§0 mdi
truong bang (S)-2-metylpropan-2-sulfinamit (5,68 g, 45,9 mmol) tiép theo 1a
titan(I'V)etoxit (21,0 g, 19,3 ml, 91,9 mmol). Gia nhiét dung dich mau vang nhat dén
nhiét d hdi luu va khudy trong 2 gid. Lam ngudi hdn hop phéan ting xubng nhiét d6 trong
phong, rét vao nude mudi ban bdo hoa, pha lodng bang AcOEt (100 ml) va khudy manh
trong 1 gid. Sau khi loc qua 16p Dicalite® va rira bing AcOEt, tach ldy 16p nuéc va chiét
bing AcOEt (2 x 150 ml). Lam khé c4c 16p hiru co bang MgSOy va lam bay hoi dudi ap
sult giam. San phim thé duoc tinh ché bang séc ky nhanh trén silicagel (dung mdi rira
giai: heptan/AcOEt 10:1) tao ra (S,Z)-N-(2,2-diflo-1-(2-flophenyl)etyliden)-2-
metylpropan-2-sulfinamit (8,27 g, hi¢u sudt 64,9%) dudi dang diu mau vang. MS: m/z =
278,0 [M+H]".

2,2-diflo-1-(2-flo-phenyl)-etanon thu dugc nhu sau:

Trong binh kho, huyén phu chira magie (1,26 g, 52,0 mmol) trong THF (100 ml)
dugce xir ly & nhiét d§ trong phong trong moi trudng tro véi clo-trimetyl silan (11,3 g,
13,3 ml, 104 mmol). Huyén phi nay dugc lam lanh xudng 0°C va bd sung timg giot
2,2,2-triflo-1-(2-flophenyl)etanon (4,99 g, 26 mmol) trong 4 phut trong khi nhiét d¢ bén
trong ting 1én dén 13°C. Sau khi hoan thanh viéc bd sung, nhiét 4o bén trong dat dén
20°C. Sau d6, huyén phii dugc 1am lanh xubng 0°C va khudy trong 1 gio. D& xtr ly, dé
dung dich mau vang nay 4m 18n dén nhiét d6 trong phong, gan chit va bd sung ting giot
axit clohydric (37%; 20,5 g, 17,1 ml, 208 mmol) trong vong 3 phut trong khi lam lanh
bing bé da. Khudy dung dich duc & nhiét d6 trong phong trong 20 phit. Hon hop nay
duoc xir Iy bing nuée mudi (200 ml), va tach 14y 16p nude va chiét hai 14n bing AcOEt.
Rira 16p hitu co bing dung dich bio hoa NaHCO; va nuéce mudi, sau d6 1am khé va lam
bay hoi tao ra hop chét 2,2-diflo-1-(2-flophenyl)etanon (4,292 g, hi¢u suat 94,8%) dudi
dang chit ban rin mau vang nhat sau khi dé yé€n & nhiét o trong phong. MS: m/z = 174
[M]".

Téng hop hop chit trung gian sulfinamit este c6 cong thirc XV-1 va XV-2

-65-



XV-1 XV-2

Trong binh khd, trong moi trudong tro, tron déng(l) clorua (2,74 g, 27,7 mmol) va
bot kém da hoat hoéa (14,5 g, 221 mmol) va gia nhiét &én 130°C. Sau khi dé ngudi xudng
nhiét d6 trong phong, bd sung THF khan (80 ml) va trong khi khudy, thé phan tan nay
duoc gia nhiét dén nhiét d6 hdi lwu trong 30 phit. Thao bd ngudn gia nhiét bén ngoai va
bd sung timg giot dung dich chira etyl 2-bromoaxetat (11,5 g, 7,65 ml, 69,1 mmol) trong
THF khan (40 ml) theo cach sao cho nhiét d¢ dugc duy tri & 55°C. Sau khi viéc bd sung
dugc hoan thanh, khuéy lién tuc & nhiét d6 55°C trong 30 phut. Sau d6, 1am lanh hén hop
nay xudng 5°C va bd sung timg giot dung dich chira hop chét (S,Z)-N-(2,2-diflo-1-(2-
flophenyl)etyliden)-2-metylpropan-2-sulfinamit (7,67 g, 27,7 mmol) trong THF khan (40
ml) trong 10 phut trong khi giit nhiét d6 dudi 5°C. Dé hoan thanh phan tmg, khudy lién
tuc phan tng & nhiét d6 0°C trong 1 gid. Dé xir 1y, loc hdn hgp phan tng qua 16p
Dicalite® ma duoc rira bing TBME. Phén dich loc duoc chiét bang dung dich NH,CI bio
hoa, Lam khd 16p chit hitu co bing MgSO, va 1am bay hoi duéi ap suét giam. Tinh ché
san phim thd bang hai sic ky silicagel lién tiép (dung méi rira gidi: heptan/AcOELt 4:1,
sau d6 3:1 d8i voi hdn hop ctia cac chit ddéng phan) tao ra (R)-etyl 3-((S)-1,1-
dimetyletylsulfinamido)-4,4-diflo-3-(2-flophenyl)butanoat (XV-1) (dAu mau vang, 5,17 g,
hiéu suét 51,2%) du6i dang chit ddng phén rira giai diu tién va hop chit (S)-etyl 3-((S)-
1,1-dimetyletylsulfinamido)-4,4-diflo-3-(2-flophenyl)butanoat (XV-2) (chét rdn mau cam,
2,59 g, hiéu suét 25,7%) dudi dang chit déng phan rira giai thit hai.

Tdng hop cac aldehyt trung gian c6 cdng thirc X VI

tBu.. S-.O CHO

XVI-1

Chét trung gian XVI-1: Trong binh khd, trong méi truong tro, dung dich mau vang
nhat chirta (S)-etyl 3-((S)-1,1-dimetyletylsulfinamido)-4,4-diflo-3-(2-flophenyl)butanoat
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(XV-2) (2,59 g, 7,09 mmol) trong DCM (75 ml) duoc xtr Iy bang timg giot DIBAH (1 M
trong toluen; 10,6 ml, 10,6 mmol) trong khi git nhiét d§ bén trong dudi —72°C. Sau khi
hoan thanh viéc bd sung, khudy hdn hop phan ng & nhiét 46 —78°C trong 30 phut. Dé xir
Iy, hdn hop niy duoc 1am dimg phan tng bing dung dich NH,CI bio hoa (10 ml), d 4m
dén nhiét d6 trong phong va khudy trong 30 phit. Loc huyén phi dic qua 16p Dicalite®

ma dugc rira hai 1in bing DCM. Phan dich loc dugce xit Iy bing dung dich ban bdo hoa

ctia NH4CI va chiét ba 1dn bang DCM. Lam kho 16p chét hitu co duge thu gom bing

MgSO, va 1am bay hoi. Tinh ché san phidm thé bang sic ky trén silicagel (dung méi rira
giai: heptan/AcOEt; gradien: 30-50% AcOEt) tao ra hop chat (S)-N-((S)-1,1-diflo-2-(2-
flophenyl)-4-oxobutan-2-yl)-2-metylpropan-2-sulfinamit (XVI-1) (704 mg, hiéu suét
31%) dudi dang diu mau vang nhat va este ban dau c6 cong thirc XV-2 (1,28 g, hiéu sut

49%) duéi dang diu khong mau. MS: m/z = 322,4 (M+H)".

tBu., SO CHO

XVI-2

Chét trung gian XVI-2: Bt d4u tr hop chét (S)-etyl 3-(R)-1,1-
dimetyletylsulfinamido)-3-(2-flophenyl)butanoat [H.Hilpert et al. US20120225858
(2012)] va theo quy trinh dé téng hop chit trung gian XVI-1, thu dugc san phidm (R)-N-
((S)-2-(2-flophenyl)-4-oxobutan-2-yl)-2-metylpropan-2-sulfinamit (XVI-2) duéi dang
d4u mau vang nhat (hidu suit 46,5%). MS: m/z = 286,5 (M+H)",

Tbng hop ruou trung gian c6 céng thire XVII va XVII

.O HO .O HO
tBunS‘ CF, tBu:g i CF,
F
F
XVII-1 XVII-2

Chét trung gian XVII-1 va XVII-2: Trong binh kh, trong mdi trudng tro, dung
dich chita  (S)-N-((S)-1,1-diflo-2-(2-flophenyl)-4-oxobutan-2-yl)-2-metylpropan-2-
sulfinamit (XVI-1) (1,45 g, 4,51 mmol) trong THF (30 ml) dugc xir ly & nhiét 46 0°C
béng (triflometyl)trimetylsilan (1,28 g, 1,33 ml, 9,02 mmol) va timg giot véi TBAF (1 M
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trong THF, 1am khan trén rdy phén t& 4 A; 0,451 ml, 0,451 mmol). Viéc bd sung c6 téa
nhiét nhe dugc hoan thanh trong 3 phut, sau d6, khudy hdn hop phan ting & nhiét d6 0°C
trong 3 gid, sau d6 & 4m dén nhiét d6 trong phong va khudy qua dém. Pé xir ly, dimg
phén tmg trong hdn hop phan tmg bing dung dich NH,Cl bdo hoa va chiét ba lan bang
AcOEt. Rira 16p hitu co bing nudc mudi, 1am khod bang MgSOy va 1am bay hoi duéi ap
sudt gidm. Tinh ché sin phdm thd bing sic ky trén silicagel (dung mdi rira giai:
heptan/AcOEt; gradien: 0-90% AcOEt) tao ra (S)-2-metyl-N-((25,4R)-1,1,5,5,5-
pentaflo-2-(2-flophenyl)-4-hydroxypentan-2-yl)propan-2-sulfinamit (XVII-1) (didu mau
vang, 377 mg 1a hdn hop khoang 7:3 véi din xult O-trimetylsilyl ctia né) dudi dang
epime rira giai nhanh hon, hop chit (S)-2-metyl-N-((2S,4S)-1,1,5,5,5-pentaflo-2-(2-
flophenyl)-4-hydroxypentan-2-yl)propan-2-sulfinamit (XVII-2) (chét rin mau vang, 209
mg, hiéu sudt 12%) dudi dang epime rira giai thit hai [MS: m/z = 392,5 M+H)"], va
aldehyt ban dau (ddu mau vang, dugc két tinh khi dé yén, 627 mg, hiéu suat 36%).

O HQ O HOQ
tBu- g’ tBug"
urs wCE, urg

XVII-3 XVII-4

Chit trung gian XVII-3 va XVII-4: B4t ddu tir hop chit (R)-N-((S)-2-(2-
flophenyl)-4-oxobutan-2-yl)-2-metylpropan-2-sulfinamit (XVI-2) va theo quy trinh dé
tdng hop chét trung gian XVII-1 va XVII-2, thu dugc cic san phdm (R)-2-metyl-N-
((28,4S)-5,5,5-triflo-2-(2-flophenyl)-4-hydroxypentan-2-yl)propan-2-sulfinamit (X VII-3)
va (R)-2-metyl-N-((2S,4R)-5,5,5-triflo-2-(2-flophenyl)-4-hydroxypentan-2-yl)propan-2-
sulfinamit (XVII-4).

XVII-3: epime rira giai dau tién dudi dang chét rin mau vang nhat (hidu suat 24,3%). MS:

m/z = 354,6 (M-H)".

XVII-4: epime rira giai thir hai du¢i dang chét rin mau nau nhat (hiéu sudt 8,5%). MS:
m/z = 356,5 (M+H)".

Tbng hop rugu amino trung gian cé cong thirc X VIII
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XVIII-1

Chét trung gian XVIII-1: Trong mdi truong tro, dung dich chira (S)-2-metyl-N-((2S,4S)-
1,1,5,5,5-pentaflo-2-(2-flophenyl)-4-hydroxypentan-2-yl)propan-2-sulfinamit ~ (XVII-2)
(261 mg, 0,667 mmol) va axit clohydric (4 M trong dioxan, 0,667 ml, 2,67 mmol) trong
MeOH (5 ml) duoc khudy & nhiét d6 25°C. Sau 4 gid, loai bd dung méi & ap sudt giam.
Phin cin duoc xit Iy bing dung dich Na,CO; ban bio hoa va chiét ba 14n bang AcOEt.
Lam kho 16p chét hiru co thu gom dugc bang MgSO, va lam bay hoi duéi ap sudt giam.
Tinh ché san phdm tho bang sic ky trén silicagel (dung mdi rira giai: heptan/AcOEt 10:1)
tao ra (28S,4S)-4-amino-1,1,1,5,5-pentaflo-4-(2-flophenyl)pentan-2-ol (XVIII-1) (168 mg,
87,7%) duéi dang chit rin mau vang nhat. MS: m/z = 288,5 (M+H)".

XVIII-2

Chét trung gian XVIII-2: Bit d4u tir hdn hop cla (S)-2-metyl-N-((2S,4R)-1,1,5,5,5-
pentaflo-2-(2-flophenyl)-4-hydroxypentan-2-yl)propan-2-sulfinamit (XVII-1) va dan xuat
O-trimetylsilyl ctia né va theo quy trinh dé tdng hop chét trung gian XVIII-1, thu duogc
san phim (2R,4S)-4-amino-1,1,1,5,5-pentaflo-4-(2-flophenyl)pentan-2-ol (XVIII-2) duéi
dang chit rin mau vang nhat (hiéu sudt 95%). MS: m/z = 288,5 (M+H)".

XVIII-3

Chét trung gian XVIII-3: Bt ddu tir (R)-2-metyl-N-((2S,4R)-5,5,5-triflo-2-(2-flophenyl)-
4-hydroxypentan-2-yl)propan-2-sulfinamit (XVII-4) va tuan theo quy trinh dé tong hop
chit trung gian XVII-1, thu dugc san phdm (2R,4S)-4-amino-1,1,1-triflo-4-(2-
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flophenyl)pentan-2-ol (XVIII-3) duéi dang chit rin mau vang nhat (hiu sudt 67,3%).
MS: m/z = 252,5 (M+H)".
Téng hop oxazin trung gian ¢6 cong thirc XIX

H,N._ O

1

XIX-1

Chét trung gian XIX-1: Bt d4u tir hop chit (2S,4S)-4-amino-1,1,1,5,5-pentaflo-4-
(2-flophenyl)pentan-2-ol (XVIII-1) va tudn theo quy trinh chung C, thu dwoc san phim
(48S,6S)-4-(diflometyl)-4-(2-flophenyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin
(XIX-1) dudi dang chét rin khong mau (hiéu sut 46,2%). MS: m/z = 313,4 [M+H]".

H,N._O._CF,

1

N

-

F
XIX-2

Chét trung gian XIX-2: Bit d4u tir hop chit (2R,4S)-4-amino-1,1,1,5,5-pentaflo-4-
(2-flophenyl)pentan-2-ol (XVIII-2) va theo quy trinh chung C, thu dugc san phim
(4S,6R)-4-(diflometyl)-4-(2-flophenyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-
amin (XIX-2) dudi dang ddu khong mau (hidu suit 80,2%; d9 tinh khiét khoang 60%).
MS: m/z = 313,4 [M+H]".

XIX-3

Chét trung gian XIX-3: Bét dAu tir hop chit (2R,4S)-4-amino-1,1,1-triflo-4-(2-
flophenyl)pentan-2-ol (XVIII-3) va tuan theo quy trinh chung C, thu dugc san phidm
(4S,6R)-4-(2-flophenyl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin
(XIX-3) dudi dang diu mau niu nhat (hiéu sudt 60,6%). MS: m/z = 277,5 [M+H]".

Téng hop hop chét trung gian nitro-oxazin c6 cong thirc XX
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XX-1

Chét trung gian XX-1: Bit ddu tir hop chét (4S,6S)-4-(diflometyl)-4-(2-flophenyl)-
6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XIX-1) va theo quy trinh chung D,
thu dugc san phim (4S,6S)-4-(diflometyl)-4-(2-flo-5-nitrophenyl)-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-amin (XX-1) duéi dang chit rin khong mau (hiéu sudt 73,2%).
MS: m/z = 358,4 [M+H]".

XX-2

Chét trung gian XX-2: Bét dau tir hop chét (4S,6R)-4-(diflometyl)-4-(2-flophenyl)-
6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XIX-2) va theo quy trinh chung D,
thu dugc san phdm (4S,6R)-4-(diflometyl)-4-(2-flo-5-nitrophenyl)-6-(triflometyl)-5,6-
dihydro-4H-1,3-o0xazin-2-amin (XX-2) dudi dang bot khdng mau (hiéu sut 45,7%). MS:
m/z = 358,5 [M+H]".

XX-3

Chét trung gian XX-3: Bt dau tir hop chit (4S,6R)-4-(2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XIX-3) va theo quy trinh chung D, thu
dugc san phim (4S,6R)-4-(2-flo-5-nitrophenyl)-4-metyl-6-(triflometyl)-5,6-dihydro-4H-
1,3-oxazin-2-amin (XX-3) dudi dang diu nhét, mau vang nhat (hiéu suit 54%). MS: m/z
=322,4[M+H]".

Téng hop hop chét trung gian anilin ¢6 cong thirc XXI
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XXI-1

Chét trung gian XXI-1: B4t diu tir hop chit (4S,6S)-4-(diflometyl)-4-(2-flo-5-
nitrophenyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XX-1) va theo quy trinh
chung E, thu dugc san phim (4S,6S)-4-(5-amino-2-flophenyl)-4-(diflometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XXI-1) duéi dang chét rin khong mau
(hiéu suét dinh luong). MS: m/z = 328,4 [M+H]".

H,N._O._CF,

Y

XXI-2

Chét trung gian XXI-2: Bit ddu tir hop chét (4S,6R)-4-(diflometyl)-4-(2-flo-5-
nitrophenyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0oxazin-2-amin (XX-2) va theo quy trinh
chung E, thu duwoc san phidm (4S,6R)-4-(5-amino-2-flophenyl)-4-(diflometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (XXI-2) dudi dang bot mau xdm nhat
(hiéu suit 95,4%). MS: m/z = 328,5 [M+H]".

H,N._O._CF,

1

XXI-3

Chét trung gian XXI-3: Bt ddu tir hop chét (4S,6R)-4-(2-flo-5-nitrophenyl)-4-
metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XX-3) va theo quy trinh chung
E, thu duoc sin phdm (4S,6R)-4-(5-amino-2-flophenyl)-4-metyl-6-(triflometyl)-5,6-
dihydro-4H-1,3-oxazin-2-amin (XXI-3) duéi dang chét rin mau tring (hiéu suit 95,1%).
MS: m/z = 292,4 [M+H]".

Quy trinh chung F d tdng hop hop chit c6 cong thirc I trong céc vi du cudi cling

B sung 4-(4,6-dimetoxy-1,3,5-triazin-2yl)-4-metyl-morpholinclorua (0,19 mmol)
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vao dung dich chira axit c6 cong thirec XII (0,16 mmol) trong MeOH (1 ml) & nhiét 46
22°C va khudy lién tuc & nhiét do 0°C trong 30 phit. B6 sung dung dich chira anilin ¢6
cong thire XTI (0,15 mmol) trong MeOH (2 ml) vao hdn hop nay va khuéy lién tuc & nhiét
d6 0°C trong 4 gid. Hon hop nay dugc lam bay hoi va phén cin duge phan bd vao giita
dung dich nuéc Na,CO; bdo hoa va etyl axetat. Lam khd, lam bay hoi 16p chét hitu co va
tinh ché phin cin bang sic ky (Si-NH2) sir dung hdn hop heptan/etyl axetat 1:1) tao ra

céc hop chét cudi ciing ctia vi du L.
Quy trinh chung G dé tdng hop cac hop chét ¢ cong thirc I trong vi du cudi cling

Trong mdi truong tro, dung dich/huyén phu chira axit carboxylic (1,7 mmol) va
anilin trung gian c¢6 cdng thirc XXI (1,62 mmol) trong AcOEt (6,7 ml) duoc xur ly bing
ting giot T3P® (50% trong AcOEt ) (2,4 mmol, 1,43 ml) trong khi git nhiét d6 & 25°C.
Sau khi hoan thanh viéc bd sung, khudy phan tmg & nhiét 6 25°C trong 20 gid. Dé xtt Iy,
1am dimg phéan tmg trong hén hop phan tng bang dung dich NaHCO3 bio hoa (20 ml),
cac 16p dugc tach riéng va pha nude dugce chiét bang AcOEt (7 ml). Rira cic 16p hitu co
da thu gom bang nuéc mubi va 1am khé bing Na,SO,. Loai bd dung méi, con lai sén
phim thd, san phim nay dugc tinh ché bang sic ky trén silicagel sir dung hdn hop ciia

DCM/MeOH hoic heptan/AcOEt hoic bang HPLC didu ché tao ra cic amit tinh khiét.

Céc hop chét sau diy duoc diéu ché theo quy trinh chung F hodic G va, tiy thudc
vao cac didu kién phan tmg va tinh ché, ching dugc tach riéng hodc dudi dang bazo tu do
hodc dudi dang mudi. Cac vi du 1-7 duge diéu ché bé’mg Quy trinh chung F.

Vidul
N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit
Thuc hién phan Ung két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin véi axit 5-xyano-pyridin-2-carboxylic
tao ra hop chit néu & d& muc nay dudi dang chit rin khong mau. MS: m/z = 4225
[M+H]".

Vidu2
N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl1)-4-
flophenyl)-5-clopicolinamit
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Thyc hién phan uUng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-

(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin v6i axit 5-clo-pyridin-2-carboxylic tao

ra hop chét néu & d& myc nay dudi dang chét rin khéng mau. MS: m/z = 431 4 [M+H]".
Vidu3

N-(3-((48,65)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit
Thuc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin v&i axit 5-xyano-pyridin-2-carboxylic
tao ra hop chit néu & d& muc nay dudi dang chit rin khéng mau. MS: m/z = 440,4
[M+H]".

Vidu4

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

flophenyl)-5-clopicolinamit

Thuc hién phan tng két hop hop chét (48,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-

(triflometyl)-5,6-dihydro-4H-1,3-0oxazin-2-amin v6i axit 5-clo-pyridin-2-carboxylic tao

ra hop chét néu & dé muc nay duéi dang chét rin khong mau. MS: m/z = 449 4 [M+H]".
Vidus

N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
flophenyl)-5-metoxypyrazin-2-carboxamit
Thyc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin véi axit 5-metoxy-pyrazin-2-carboxylic
tao ra hop chit néu & @& muc nay dudi dang chit rén khong mau. MS: m/z = 4284
[M+H]".

Vidu6

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit

Thuc hién phan ung két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin v&i axit 5-(2,2-diflo-etoxy)-pyrazin-2-
carboxylic (duoc diéu ché nhu duge mo ta trong Suzuki Y. et al, WO 2009/091 016) tao
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ra hop chét néu & dé muc nay dudi dang chét rin khong mau. MS: m/z = 428,4 [M+H]".
Vidu?7

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

flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit

Thyc hién phan Ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-

(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin véi axit 5-(2,2,2-triflo-etoxy)-pyrazin-2-

carboxylic (dugc diéu ché nhu duge mo ta trong Suzuki Y. et al, WO 2009/091 016) tao

ra hop chét néu & d& muc nay dudi dang chét ran khong mau. MS: m/z = 496,4 [M+H]".
Vidy8

N-(3-((4S,6R)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit
Thuc hién phan tmg két hop hop chét (4S,6R)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XXI-3) v6i axit 5-xyano-pyridin-2-
carboxylic theo quy trinh chung F, tao ra hop chét néu & d& muc nay dudi dang bot mau
vang nhat. MS: m/z = 422,4 [M+H]".

Vidu9

N-(3-((4S,6R)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit
Thuc hién phan ung két hop hop chét (4S,6R)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin  (XXI-3) véi axit 5-clo-pyridin-2-
carboxylic theo quy trinh chung F, tao ra hop chét néu & d& muc nay dudi dang bot mau
tring. MS: m/z = 431,4 [M+H]".

Vidu 10

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-o0xazin-4-yl)-4-
flophenyl)-3,5-clopicolinamit

Thuc hién phan Ung két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin  (XI-1) v6i  3,axit 5-clo-pyridin-2-
carboxylic theo quy trinh chung F, tao ra hop chét néu ¢ dé muc nay dudi dang chét ran

khong mau. MS: m/z = 465,4 [M+H]', 467,4 [M+2+H]", 469,4 [M+4+H]".
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Vidull

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy)picolinamit
Thuc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (XI-1) véi axit 5-(flometoxy)picolinic
[CAS 1174321-03-9; J.M.Ellard et al. W02011009898 (2011)] theo quy trinh chung F,
tao ra hop chit néu & d muc nay duéi dang chit rin khoéng mau. MS: m/z = 445,4
[M+H]".

Vidu 12

N-(3-((4S,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyano-3-metylpicolinamit
Thyc hién phan ung két hop hop chat (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) véi axit 5-xyano-3-metylpicolinic
[S.Badiger et al. W02011009943 (2011)] theo quy trinh chung G, tao ra hop chét néu &
d muc ndy duéi dang cht rén v dinh hinh khong mau. MS: m/z = 436,5 [M+H]".

Vidu 13

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-4-
flophenyl)-3-clo-5-xyanopicolinamit
Thuc hién phan Ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) véi axit 3-clo-5-xyanopicolinic
theo quy trinh chung G, tao ra hop chét néu & d& muc ndy dudi dang chit rin vo dinh
hinh khéng mau. MS: m/z = 456,4 [M+H]".

Vidu 14

N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-4-
flophenyl)-5-metoxypicolinamit

Thuc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) véi axit S-metoxy-picolinic theo
quy trinh chung G, tao ra hgp chét néu & d& muc nay dudi dang chét rin v dinh hinh
khoéng mau. MS: m/z = 427,5 [M+H]".
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Vidu 15

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
flophenyl)-5-(diflometoxy)picolinamit
Thuc hién phan tmng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) véi axit 5-(diflometoxy)picolinic
[J.D.Scott et al. WO2011044181 (2011)] theo quy trinh chung G, tao ra hop chét néu &
d8 muyc nay dudi dang chét rén vo dinh hinh khong mau. MS: m/z = 463,4 [M+H]".

Vidu 16

N-(3-((4S,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ;3-oxazin-4-yl)-4-
flophenyl)-5-(triflometoxy)picolinamit

Thyc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (XI-1) véi axit 5-(triflometoxy)picolinic
[J.D.Scott et al. WO2011044181 (2011)] theo quy trinh chung G, tao ra hop chét néu &
d muc nay dudi dang chit rén v6 dinh hinh khong mau. MS: m/z = 481,4 [M+HT".

Vidu 17

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-4-
flopheny1)-5-(diflometyl)picolinamit
Thuc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-0oxazin-2-amin (XI-1) v6i axit 5-(diflometyl)picolinic
[J.D.Scott et al. WO2011044181 (2011)] theo quy trinh chung G, tao ra hop chét néu &
d& muc nay duéi dang chét rén vé dinh hinh khong mau. MS: m/z = 447,5 [M+H]".

Vidu 18

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)picolinamit

Thuc hién phan ung két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin XI-1) véi axit 5-(2,2,2-
trifloetoxy)picolinic [D.Banner et al. W02010128058 (2010)] theo quy trinh chung G,
tao ra hop chét néu & d& muc nay dudi dang chét rén vo dinh hinh khong mau. MS: m/z =
495,4 [M+H]".
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Vidu 19

N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-y1)-4-
flopheny1)-5-(flometyl)pyrazin-2-carboxamit
Thyuc hién phan Ung két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) véi axit 5-(flometyl)pyrazin-2-
carboxylic [J.M.Ellard et al. W02011009898 (2011)] theo quy trinh chung F, tao ra hop
chit néu & d muc nay du6i dang chét rin v6 dinh hinh khéng mau. MS: m/z = 430,5
[M+H]".

Vidu 20

N-(3-((4S,65)-2-amino-4-metyl-6-~(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometyl)pyrazin-2-carboxamit |

Thuc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) véi axit 5-(diflometyl)pyrazin-2-
carboxylic [J.M.Ellard et al. W02011009898 (2011)] theo quy trinh chung F, tao ra hop
chét néu & d& muyc niay duéi dang chét rin khong mau. MS: m/z = 448,5 [M+H]".

Viduy 21
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-4-
flophenyl)-5-metylpyrazin-2-carboxamit
Thue hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin  (XI-1) voi axit 5-metylpyrazin-2-
carboxylic theo quy trinh chung F, tao ra hop cht néu & d& muc nay dudi dang chét rin
v6 dinh hinh khong mau. MS: m/z = 412,5 [M+H]".

Vidu 22

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1 I,3-oxazin—4-yl)-4-
flophenyl)-5-(but-2-ynyloxy)pyrazin-2-carboxamit

Thuc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) voi axit 5-(but-2-
ynyloxy)pyrazin-2-carboxylic [G.Csjernyik et al. W02012087237 (2012)] theo quy trinh

chung F, tao ra hop chét néu & d& muc nay duéi dang chét rén mau tring. MS: m/z =

-78-




19465

466,5 [M+H]".

Vidu23

N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy)pyrazin-2-carboxamit

Thyc hién phan ung két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) v6i axit 5-(flometoxy)pyrazin-2-
carboxylic [J.M.Ellard et al. WO2011009898 (2011)] theo quy trinh chung G, tao ra hop
chit néu & d& muc nay dudi dang chét ran vo dinh hinh khong mau. MS: m/z = 446,5
[M+H]".

Vidu 24
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometoxy)pyrazin-2-carboxamit
Thuc hién phan Ung két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) v6i axit 5-(diflometoxy)pyrazin-
2-carboxylic [J.M.Ellard et al. W02011009898 (2011)] theo quy trinh chung G, tao ra
hop chét néu & d& muc nay dudi dang chit ran v6 dinh hinh khong mau. MS: m/z = 446,5
[M+H]".

Vidu25
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-2-(flometyl)oxazol-4-carboxamit

Thuc hién phan Ung k&t hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) v6i axit 2-(flometyl)oxazol-4-
carboxylic [D.Banner et al. W02011069934 (2011)] theo quy trinh chung F, tao ra hop
chét néu & dé muc nay dudi dang chét rin khong mau. MS: m/z = 419,5 [M+H]".

Vidu 26
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-4-clo-1-(diflometyl)-1H-pyrazol-3-carboxamit
Thyc hién phan Gng két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-metyl-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-1) véi axit 4-clo-1-(diflometyl)-1H-
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pyrazol-3-carboxylic [D.Banner et al. W02011069934 (2011)] theo quy trinh chung F,
tao ra hop chét néu & d& muc nay dudi dang chét rin mau tréng nhat. MS: m/z = 470,4
[M+H]".

Vidu27
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-4-yl)-4-
flophenyl)-5-xyano-3-metylpicolinamit
Thuc hién phan Ung két hop hop chét (48,68)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) v6i axit 5-xyano-3-metylpicolinic
[S.Badiger et al. WO2011009943 (2011)] theo quy trinh chung G, tao ra hop chét néu &
d& muc nay duéi dang chit rin mau vang nhat. MS: m/z = 454,4 [M+H]".

Vidu 28
N-(3-((4S,6S)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-3-clo-5-xyanopicolinamit
Thuc hién phan tng két hop hop chét (4S,68)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 3-clo-5-xyanopicolinic
theo quy trinh chung G, tao ra hop chét néu & d muc nay dudi dang chat rdn mau vang
nhat. MS: m/z = 474,4 [M+H]".

Vidu 29
N-(3-((48,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-4-
flophenyl)-3,5-diclopicolinamit
Thue hién phan tng két hop hop chét (48,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 3,5-diclopicolinic theo
quy trinh chung G, tao ra hop chit néu & d& muc nay dudi dang chét ran khong mau. MS:
m/z = 483,3 [M+H]", 485,3 [M+2+H]", 487,2 [M+4+H]".

Vidu 30
N-(3-((4S,6S)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1 ,3-oxazin-4-yl)-4-
flophenyl)-5-metoxypicolinamit
Thyc hién phan ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflomety)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit S-metoxypicolinic theo
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quy trinh chung G, tao ra hop chit néu & d& muc nay du6i dang chit rin vo dinh hinh
khong mau. MS: m/z = 445,5 [M+H]".

Vidu31

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-(diflometoxy)picolinamit
Thuc hién phan ung két hop hop chét (48,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 5-(diflometoxy)picolinic
theo quy trinh chung G, tao ra hop chét néu & d& muc nay dudi dang chét rin vo dinh
hinh khéng mau. MS: m/z = 481,4 [M+H]".

Vidu 32

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3 -oxazin-4-yl)-4-
flophenyl)-5-(triflometoxy)picolinamit
Thuc hién phan ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) v&i axit 5-(triflometoxy )picolinic
theo quy trinh chung G, tao ra hop chit néu & d& muc nay dudi dang chét rin v6 dinh
hinh khong mau. MS: m/z = 499,4 [M+H]".

Vidu 33

N-(3-((4S,6S)-2-amino-4-(ﬂometyl)-6-(triﬂometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-(diflometyl)picolinamit
Thuc hién phan Ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 5-(diflometyl)picolinic
theo quy trinh chung G, tao ra hop chét néu & d& muc nay dudi dang chét rdn vo dinh
hinh khéng mau. MS: m/z = 465,4 [M+H]".

Vidu 34

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1 ,3-0xazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)picolinamit

Thuc hién phédn Ung két hop hop chét (48,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 5-(2,2,2-

trifloetoxy)picolinic theo quy trinh chung G, tao ra hop chét néu & dé muc nay dudi dang
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chét rin vo dinh hinh khéng mau. MS: m/z = 513,4 [M+H]".
Vidu 35

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy)picolinamit
Thuc hién phan Ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 5-(flometoxy)picolinic
theo quy trinh chung G, tao ra hop chét néu & d& muc nay duéi dang chit rin mau tring.
MS: m/z = 463,6 [M+H]".

Vidu 36

N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-metoxypyrazin-2-carboxamit
Thye hién phéan tng két hop hop chat (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit S-metoxypyrazin-2-
carboxylic theo quy trinh chung F, tao ra hop chét néu & d& muc nay dudi dang chat rin
khéng mau. MS: m/z = 446,4 [M+H]".

Vidu 37

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometyl)ypyrazin-2-carboxamit
Thyc hién phan tmg két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 5-(flometyl)pyrazin-2-
carboxylic theo quy trinh chung F, tao ra hop chit néu & dé muc nay dudi dang chét rén
mau tring. MS: m/z = 448,6 [M+H]".

Vidu 38

N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-(but-2-ynyloxy)pyrazin-2-carboxamit

Thuc hién phan Ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flomety1)-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (X1-2) voi axit 5-(but-2-
ynyloxy)pyrazin-2-carboxylic theo quy trinh chung F, tao ra hgp chit néu & d& muyc nay
duéi dang chit rin mau tring. MS: m/z = 484,4 [M+H]". |
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Vidu 39

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometoxy)pyrazin-2-carboxamit |
Thuc hién phan tng két hop hop chat (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 5-(diflometoxy)pyrazin-
2-carboxylic theo quy trinh chung G, tao ra hop chét néu & d& muc nay duéi dang chét
ran khong mau. MS: m/z = 482,6 [M+H]".

Vidu 40

N-(3-((48,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit

Thyc hién phan tmg két hop hop chat (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (XI-2) véi axit 5-(2,2-
difloetoxy)pyrazin-2-carboxylic [Y.Suzuki et al. W02009091016 (2009)] theo quy trinh
chung G, tao ra hop chét néu & d muc nay du6i dang chét rin khong mau. MS: m/z =
496,6 [M+H]".

Vidu4l
N-(3-((48,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit
Thyc hién phéan tmg két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (XI-2) véi axit 5-(2,2,2-
trifloetoxy)pyrazin-2-carboxylic theo quy trinh chung G, tao ra hop chét néu & @& muc
nay dudi dang chét rin khong mau. MS: m/z = 514,6 [M+H]".

Vidu42
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-metylpyrazin-2-carboxamit
Thuyc hién phan Ung két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin  (XI-2) v6i axit S-metylpyrazin-2-
carboxylic theo quy trinh chung G, tao ra hop chét néu & d& muc nay dudi dang chét rén

khong mau. MS: m/z = 430,6 [M+H]".
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Vi du 43

N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy )pyrazin-2-carboxamit
Thuc hién phan tmg két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) v6i axit 5-(flometoxy)pyrazin-2-
carboxylic theo quy trinh chung G, tao ra hop chit néu & d& muc nay dudi dang chét rin
v6 dinh hinh khong mau. MS: m/z = 464,4 [M+H]".

Vidu 44

N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-3-metylpyrazin-2-carboxamit
Thuc hién phan tmg két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin  (XI-2) véi axit 3-metylpyrazin-2-
carboxylic theo quy trinh chung G, tao ra hop chit néu & d& muc nay dudi dang dau mau
vang nhat. MS: m/z = 430,4 [M+H]".

Vidu45

N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometyl)pyrazin-2-carboxamit
Thyc hién phan tng két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 5-(diflometyl)pyrazin-2-
carboxylic theo quy trinh chung F, tao ra hop chét néu & d& muc nay dudi dang chét rin
khong mau. MS: m/z = 466,4 [M+H]".

Vidu 46

N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
flophenyl)-4-clo-1-(diflometyl)-1H-pyrazol-3-carboxamit

Thuc hién phan tng két hop hop chét (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XI-2) véi axit 4-clo-1-(diflometyl)-1H-
pyrazol-3-carboxylic theo quy trinh chung G, tao ra hop chit néu ¢ d& muc nay dudi dang

chét rin khong mau. MS: m/z = 488,5 [M+H]".

Vidu 47
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N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-2-(flometyl)oxazol-4-carboxamit
Thye hién phan tmg két hop hop chit (4S,6S)-4-(5-amino-2-flophenyl)-4-(flometyl)-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (XI-2) véi axit 2-(flometyl)oxazol-4-
carboxylic theo quy trinh chung G, tao ra hop chét néu & @& muc nay duéi dang chét rin
mau tring nhat. MS: m/z = 437,4 [M+H]".

Viduy 48

N-(3-((4S,6R)-2-amino-4-(diflometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-
4-flophenyl)-5-xyanopicolinamit
Thuc hién phan tng két hop hop chét (4S,6R)-4-(5-amino-2-flophenyl)-4-(diflomety1)-6-
(triflometyl)-5,6-dihydro-4H-1,3-0xazin-2-amin (XXI-2) v6i axit 5-xyanopicolinic theo
quy trinh chung F, tao ra hop chit néu & d&& muc nay dudi dang chit rén mau tring. MS:
m/z = 458,6 [M+H]",

Vidu 49

N-(3-((4S,6S)-2-amino-4-(diflometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit _

Thuyc hién phan Umg két hop hop chét (48,6S)-4-(5-amino-2-flophenyl)-4-(diflomety1)-6-
(triflometyl)-5,6-dihydro-4H-1,3-oxazin-2-amin (XXI-1) v6i axit 5-xyanopicolinic theo
quy trinh chung G, tao ra hop chit néu & d muc nay dudi dang chét rin khong mau. MS:
m/z = 458,4 [M+H]"
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YEU CAU BAO HOQ

1. Hop chét c¢6 cong thie I:

trong do:

R' 12 heteroaryl dugc thé bang 1 dén 2 phén tir thé dugc chon riéng ré tir xyano, xyano-
C,.¢-alkyl, halogen, halogen-C.¢-alkoxy, halogen-C.¢-alkyl, C;.¢-alkoxy, Cy¢-alkoxy-C;.
¢-alkyl, Cy¢-alkynyl-C;¢-alkoxy, Cp¢-alkynyl va Cy.¢-alkyl;

R’ 1A F;

R? duoc chon tir nhém bao gém:
i) metyl, va

ii) flometyl,

R* 14 triflometyl;

hodc mudi duge dung ciia né.

2. Hop chét c¢6 cong thic Ia-1:

Ia-1
trong do:

R! duge chon tir nhém bao gém:

i) aryl,

ii) aryl duoc th bing 1 dén 2 phén tir thé duoc chon riéng & tir xyano, xyano-Cj-alkyl,
halogen, halogen-C,-alkoxy, halogen-C.¢-alkyl, Cy¢-alkoxy, C¢-alkoxy-C;¢-alkyl, C,.
¢-alkynyl-C g-alkoxy, C,¢-alkynyl va C,¢-alkyl,
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iii) heteroaryl, va

iv) heteroaryl dugc thé bing 1 dén 2 phan tir thé duoc chon riéng ré tlr xyano, xyano-C.4-
alkyl, halogen, halogen-C;¢-alkoxy, halogen-C;s-alkyl, Cj¢-alkoxy, Ci.s-alkoxy-C.¢-
alkyl, C,¢-alkynyl-C,_¢-alkoxy, C,¢-alkynyl va Cy¢-alkyl; va

R® duoc chon tir nhém bao gdm:

i) C¢-alkyl, va

ii) halogen-C,_¢-alkyl,

hodc mudi duoc dung cta nd.

3. Hop chit theo diém 1 hoic 2, trong d6 R'1a heteroaryl dugc thé bé“mg 1 dén 2
phan tir thé duoc chon riéng r& tr xyano, halogen, halogen-C,¢-alkoxy va Cj.¢-alkoxy.

4. Hop chét theo diém bat ky trong s8 cac diém tir 1 dén 3, trong d6 R' 1a 5-xyano-
pydidin-2-yl, 5-clo-pydidin-2-yl, 5-(2,2-difloetoxy)pyrazin-2-yl, 5-(2,2,2-
trifloetoxy)pyrazin-2-yl hodc 5-metoxypyrazin-2-yl.

5. Hop chit theo didm bét ky trong s6 c4c diém tir 1 dén 4, trong d6 R' 14 5-xyano-
pyridin-2-yL.

6.  Hop chit theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 hop chét nay
duoc chon tir nhém bao gdm:
N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((4S,65)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((48,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit,
N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-

flophenyl)-5-metoxypyrazin-2-carboxamit,
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N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit,
N-(3-((4S,68S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit,
N-(3-((4S,6R)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((4S,6R)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0oxazin-4-yl)-4-
flophenyl)-3,5-clopicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyano-3-metylpicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-3-clo-5-xyanopicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
flophenyl)-5-metoxypicolinamit,
N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(triflometoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
flophenyl)-5-(diflometyl)picolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2trifloetoxy)picolinamit,

N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometyl)pyrazin-2carboxamit,

-88-



19465

N-(3-((4S,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H1,3-0xazin-4-yl)-4-
flophenyl)-5-(diflometyl)pyrazin-2-carboxamit, '
N-(3-((4S,68)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-metylpyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(but-2ynyloxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5(flometoxy)pyrazin-2-carboxamit,

N-(3-((4S,6S)-2-amino-4-metyl-6(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5(diflometoxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-2(flometyl)oxazol-4-carboxamit,
N-(3-((4S,6S)-2-amino-4-metyl-6(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-4-clo-1(diflometyl)-1H-pyrazol-3-carboxamit,
N-(3-((4S,68)-2-amino-4(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5xyano-3-metylpicolinamit,
N-(3-((4S,6S)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-3-clo-5-xyanopicolinamit,
N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-3,5-diclopicolinamit,
N-(3-((48S,6S)-2-amino-4-(flomety1)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-metoxypicolinamit,
N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-(diflometoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-(triflometoxy)picolinamit,

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
flophenyl)-5-(diflometyl)picolinamit,
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N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy)picolinamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-metoxypyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometyl)ypyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(but-2-ynyloxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(diflometoxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit,
N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit,
N-(3-((48S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-metylpyrazin-2-carboxamit,
N-(3-((4S,6S8)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(flometoxy)pyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-3-metylpyrazin-2-carboxamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
flophenyl)-5-(diflometyl)pyrazin-2-carboxamit,
N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-4-clo-1-(diflometyl)-1H-pyrazol-3-carboxamit,

N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-2-(flometyl)oxazol-4-carboxamit,
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N-(3-((4S,6R)-2-amino-4-(diflometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-

4-flophenyl)-5-xyanopicolinamit va
N-(3-((4S,6S)-2-amino-4-(diflometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,

hodc mudi dugc dung ctia chiing.

7. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 6., trong d6 hop chét nay
duoc chon tir nhdm bao gém:
N-(3-((48,65)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((48,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-clopicolinamit,
N-(3-((4S,68)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-xyanopicolinamit,
N-(3-((4S,6S)-2-amino-4-(flometyl)-6-(triflometyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
flophenyl)-5-clopicolinamit,
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-o0xazin-4-yl)-4-
flophenyl)-5-metoxypyrazin-2-carboxamit,
N-(3-((48S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2-difloetoxy)pyrazin-2-carboxamit, va
N-(3-((4S,6S)-2-amino-4-metyl-6-(triflometyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
flophenyl)-5-(2,2,2-trifloetoxy)pyrazin-2-carboxamit,

hodc mudi duge dung ciia chiing.

8. Dugc phdm chita hop chit theo didm bat ky trong sé cac diém tir 1 dén 7 va chit

mang dugc dung va’hodc chét phu tr¢ dugc dung.
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