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va chat dong phan 1ap thé cua ching, va mudi duoc dung ctia hop chat dong phan 1ap thé,
trong d6 mdi bién thé trong s6 R!, R2, R3, R4, RS, R?, vong A, vong B, m, n, p, -L;-,-L,-, va
-L3- duoc chon doc lap va nhu dugc dinh nghia trong ban moé ta nay. Hop chét
iminothiadiazin dioxit theo sang ché thé hién tinh chat dugc mong dogi co lgi khi 1am chat
{rc ché BACE va/hoac dé diéu tri va ngan ngura cac bénh khac nhau lién quan dén qua trinh
san xuit p-amyloit (“Ap”). Sang ché con dé cap dén duoc pham chira hop chit nay.



24242

Linh vwe ki thuit dwogc dé cip

Sang ché dé xult hop chét iminothiadiazin dioxit va duoc phdm chtra hop chét
nay. Hop chét iminothiadiazin dioxit theo sang ché bdc 1§ céc tinh chit dwgc mong doi
1a ¢6 tac dung chét trc ché BACE va/hodic dé didu tri va ngan ngira cac bénh khac nhau

lién quan dén su san sinh B-amyloit (“Ap>).
Tinh trang ky thuit ciia sang ché

Peptit amyloit beta (“Ap”) 1a thanh phan co ban cta soi amyloit B va méang bam,
dugc xem 1a c6 vai tro trong mot s6 bénh dang tang lén. Vi du v& cac bénh nay gém,
nhung khong gidi han &, bénh Alzheimer, hi chitng Down, bénh Parkinson, mét tri nhé
(ngm mét tri nhd co lién quan dén bénh Alzheimer va bénh Parkinson), hoi chiing thiéu
tap trung (gdm hdi chung thiéu tap trung c6 lién quan dén bénh Alzheimer (“AD”),
bénh Parkinson, va hoi chirng Down), bénh sa sit tri tué (gdm bénh sa sit tr tué trude
tudi gia, bénh sa sut tri tu¢ tudi gia, bénh sa-sut tri tu€ co lién quan dén bénh Alzheimer,
bénh Parkinson, va hdi chimg Down), ching liét trén nhan tién trién, ching thoai héa
day v6, ching thoai hoa than kinh, thiéu ning khiru gidc (gém thiéu nang khiru giac c6
lién quan dén bénh Alzheimer, bénh Parkinson, va hoi chting Down), bénh mach mau f-
amyloit (gdm bénh mach méu ndo do ling dong amyloit), bénh xuit huyét ndo do di
truyén, suy gidm nhén thirc thé nhe (“mild cognitive impairment: MCI”), ching ting
nhan &p, chimg thoéi héa do ling dong amyloit, bénh tiéu duong typ II, loc méau (B2
microglobulin va cac bién ching xudt hién tir d6), bénh thoai héa than kinh nhu bénh
than kinh cua ciru, dé, chimg viém ndo x6p & bod, bénh Creutzfeld-Jakob, tén thuong ndo

do chin thuong va céc bénh twong tu.

Peptit AP 1 peptit ngin duoc tao ra tir viéc phan nhé protein xuyén mang bing

su phén giai protein dwoc goi 1a protein tién than amyloit (“APP”). Peptit Ap duoc tao
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ra tir sy phan cit APP béi hoat tinh B-secretaza gin vi tri gdn dau tén cung N cua AP, va
bdi hoat tinh gama-secretaza & vi tri gdn ddu t4n cing C cia Ap. (APP ciing bi phan cit
boi hoat tinh a-secretaza, tao ra cac manh bi cét khong tao tinh bot duge biét 1a APPa
hoa tan). Enzym phén cit APP vi tri beta (“BACE-1") dugc coi 1a aspartyl proteaza co
ban chiu trach nhiém san xudt AP béi hoat tinh B-secretaza. Téc dung tc ché cia

BACE-1 d3 dugc thé hién 12 ¢rc ché su san sinh ApB.

AD duge wéc tinh 1a gdy dau dén cho hon 20 tridu ngudi trén toan thé gidi va
duoc tin 1a nguyén nhan phé bién nhét din dén bénh sa st tri tué. AD 1a bénh duoc dic
trung bdi sy suy thodi va mét cac noron va con béi su tao thanh mang 130 hoda va céac
mé r6i to than kinh. Hién nay, viéc diéu tri bénh Alzheimer bi han ché & qué trinh didu
tri triéu ching ctia n6 hon 13 nguyén nhan. Céc chit lam cai thién tridu ching di dugc
chép nhén cho muc dich nay gbm, vi dy, chét ddi khang thu thé N-metyl-D-aspartat nhu
memantin (Namenda®, Forrest Pharmaceuticals, Inc.), chét e ché cholinesteraza nhu
donepezil (Aricept®, Pfizer), rivastigmine (Exelon®, Novartis), galantamin (Razadyne

Reminyl®), va tacrin (Cognex®).

O AD, peptit AB, dwoc tao thanh nhd vao hoat tinh B-secretaza va gama-
secretaza, c6 thé tao thanh céc ciu tric bac bdn ma két tap dé tao thanh soi amyloit.
Peptit AP con cho thiy 1a tao thanh cac oligome AB (con dugc goi 1a “khdi két tap Ap”
hodc “oligome Abeta”). CAc oligome A 14 cac cAu triic nhé dang multime gbm tir 2 dén
12 peptit AP khac biét vé ciu tric v6i cac sgi AP. Soi amyloit c¢6 thé ling dong bén
ngoai noron trong cac cdu thanh day dic dugc biét 1a mang 130 héa, mang viém thin
kinh, hogic mang khuéch tan trong cac ving ndo quan trong véi tri nhé va nhén thic.
Oligome AB ¢6 doc tinh khi dugc ti€ém vao ndo chudt hodc trong dich nubi céy té bao.
Su tao thanh mang va ling dong AP nay va/hodc su tao thanh oligome AP, va sy chét té
bao than kinh va su thiéu ning nhéan thirc thu duge, 13 mdt trong sb cac ddu hiéu nhan
biét sinh 1y vé bénh AD. Céc d4u hidu sinh Iy v& bénh AD khac gdm céc mé rdi to thin
kinh noi bao gdm protein tau dugc phosphoryl hoa bét thuong, va ching viém than
kinh.
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Bing ching cho thdy ring AB, soi AB, khéi két tu, oligome, va/hodc mang déng
vai trd chu chdt trong sinh Iy bénh hoc AD. (Ohno et al., Neurobiology of Disease, No.
26 (2007), 134-145). Cac dot bién & gen dbi v6i APP va presenilin 1/2 (PS1/2) da dugc
biét 1a gdy ra AD gia dinh va lam ting qué trinh san xuét dang axit amin 42 cia AP
duoc coi la nguyén nhan. AB da ching t6 1a c6 doc tinh than kinh trong méi trudng nudi
céy va in vivo. Vi dy, khi dugc tiém vao nio cua dong vat linh truéng 1on tudi, AB soi
nho gay ra sur chét té bao binh thudng xung quanh vi tri tiém. Bing chimng truc tiép va
gian tiép v& vai trd ctia AB trong thuyét nguyén nhan v& bénh Alzheimer cling da dugc

cong bo.

BACE-1 tr& thanh dich tri liéu duge chip nhan dé didu tri bénh Alzheimer. Vi
du, tai liéu McConlogue et al., J. Bio. Chem., Vol. 282, No. 36 (Sept. 2007) cho thiy
rang viéc giam maot phan hoat tinh enzym BACE-1 va viéc giam ddng thoi ham luong
AB dan dén tac dung tc ché dot ngot cac bénh giéng AD duogc diéu khién boi AB, lIam
B-secretaza trd thanh dich cho viéc can thiép tri liéu & AD. Tai liéu Ohno et al.
Neurobiology of Disease, No. 26 (2007), 134-145 béo céo rang viéc x6a di BACE-1 vé
mit di truyén & chudt nhit SXFAD hay bé sy sinh ra AP, chin su léng dong amyloit,
ngin ngira tén that noron tim thiy trong vé nfio va hdi hai ndo (viing ndo biéu thj ching
thoai hoa do ling dong amyloit rd nhit & chudt nhét 5XFAD), va gitp thoat khoi tinh
trang mét tri nhé & chudt nhit 5SXFAD. Nhém nay con béo cdo rang AP chiu trach
nhiém sau cting déi vé6i sy chét noron & AD va két luat ring viéc trc ché BACE-1 da
dugc thong qua lam phuong phap dé diéu tri AD. Roberds et al., Human Mol. Genes,
2001, Vol. 10, No. 12, 1317-1324, cing cd ring sy tc ché hoic mét hoat tinh B-
secretaza khong giy ra 15i kiéu hinh d4ng ké nao trong khi ddng thoi 1am giam AB. Luo
et al., Nature Neuroscience, Vol. 4, No. 3, March 2001, b4o céo réng chudt nhat thiéu
BACE-1 ¢6 kiéu hinh binh thuong va hiy bo su tao ra B-amyloit.

BACE-1 con dugc xac nhan hoac dugc bao gém lam dich tri liéu ddi véi nhidu
bénh khac nhau trong d6 AP hodc manh AP da dugc nhén dién 13 dong vai trd nguyén
nhan. Mot vi du 13 trong diéu tri triéu ching loai AD ctia bénh nhan méc hoi ching

Down. Gen ma héa APP duoc tim thiy trén nhidm sic thé 21, cling 14 nhiém séc thé
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dugc tim thdy dudi dang ban sao thém vao trong hoi chiing Down. Bénh nhan hoi
ching Down hay bi AD & thoi ky dau, trong d6 gin nhu 13 tit ca nhitng nguoi hon 40
tudi déu thé hién bénh Alzheimer. Didu nay duoc cho 1a do ban sao thém vao cua gen
APP dugc tim thiy ¢ cac bénh nhan nay, ddn dén sy bidu hién qua murc APP va do vay
dAn dén murc AP ting gay ra su phd bién ciia AD thdy dugc trong déan sb thé gioi. Ngoai
ra, bénh nhan mac Down ma c6 su nhan doi viing nhiém sic thé 21 nho khong chira gen
APP khong phiét trién bénh AD. Nhu véy, dugc cho 1a chét e ché BACE-1 ¢6 thé ¢6

tdc dung 1am gidm bénh Alzheimer & bénh nhan mic hoi ching Down.

Vi du khac 13 trong viéc diéu trj chimg ting nhan ap (Guo et al., PNAS, Vol. 104,
No. 33, August 14, 2007). Ching tdng nhan ap 1a bénh véng mac ctia mit va 1a nguyén
nhan chi yéu gy bénh mu 1oa khong déo nguoc trén toan thé gisi. Guo et al. bao cdo
rang AB cing dinh vi véi té bao hach vong mac chét theo chuong trinh (RGC) trong
ching ting nhan 4p thir nghiém va gay ra su tn that t& bao RGC dang ké in vivo theo
cach phu thudc lidu lugng va thoi gian. Béo cdo ndy da chimg minh ring viéc nhim
dich céc thanh phan khac nhau cta con dudng hinh thanh va két tu AB, gdm tac dung rc
ché mot minh B-secretaza va cing véi cac phuong phép khéc, c6 thé giam hiéu qua su
chét theo chwong trinh cia RGC thudc ching ting nhén ap in vivo. Nhu viy, su giam
san xudt AP béi tac dung trc ché BACE-1 ¢6 thé 1a hitu dung, khi dung mét riéng hodc &

dang két hop vdi cac phuong phap khac, dé didu tri chiing téing nhén ap.

Vi du khac 1a trong viéc didu tri thiéu nang khiru gidc. Getchell et al.,
Neurobiology of Aging, 24 (2003), 663-673, da quan sét thdy ring biéu mo khiru giac,
biéu mé than kinh vach ra ving ving lung sau ctia khoang miii, thé hién nhiéu thay ddi
bénh hoc gidng nhau duge tim thdy trong nfo cua bénh nhan AD, gdm céc ling dong
AP, su c6 mit clia protein tau dugc hyperphosphoryl héa, va soi truc loan dudng trong
sO cac thay doi khac. Bing chiing khéc vé khia canh nay dugc bao céo béi Bacon AW,
et al., Ann NY Acad Sci 2002; 855:723-31; Crino PB, Martin JA, Hill WD, et al., Ann
Otol Rhinol Laryngol, 1995;104:655-61; Davies DC, et al., Neurobiol Aging,
1993;14:353-7; Devanand DP, et al., Am J Psychiatr, 2000;157:1399-405; va Doty RL,
et al., Brain Res Bull, 1987;18:597-600. Hop ly khi dugc khuyén nghi ring viéc giai
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quyét cic thay ddi nay bang cich 1am giam A bang cach trc ché BACE-1 ¢6 thé giap
phuc hdi d6 nhay khiru giac & bénh nhan méc AD.

D&i véi hop chit 1a chét we ché BACE-2, vi du khéc 1a trong viéc diéu tri bénh
tiéu dwong typ II, gdbm bénh tiéu duong c6 lién quan dén sy phat sinh amyloit. BACE-2
dugc biéu hién trong tuy. Tinh phan trmg mién dich BACE-2 dugc bdo cdo trong céac hat
tiét ctia t& bao beta, ciing dugc bao quén v6i insulin va IAPP, nhung thiéu trong céc té
bao ni tiét va ngoai tiét khac. Stoffel et al., WO2010/063718, mé ta viéc st dung chét
e ché BACE-2 trong diéu trj cic bénh chuyén héa nhu bénh tidu duong typ II. Sy c6
mit cia BACE-2 trong c4c hat tiét cia té bao beta cho thiy rang n6 co thé déng vai tro
trong su phat sinh amyloit lién quan dén bénh tiéu duong. (Finzi, G. Franzi, et al.,
Ultrastruct Pathol. 2008 Nov-Dec; 32(6):246-51.)

Céac bénh khac dic trung béi sy tao thanh va ling dong AB hodc manh clia
chiing, va/hodc bdi sy ¢ mit cla sgi amyloit, oligome, va/hodc mang, gff)m bénh thoai
hoa than kinh nhu bénh thin kinh & ciru, dé, chimg viém ndo x6p & bo, tén thuong néo
do chén thuong (“TBI”), bénh Creutzfeld-Jakob va bénh twong tw, bénh tiéu duong typ
IT (ma dic trung & su tich liy dwoc dinh vi cta céc s¢i amyloit gay doc té bao trong té
bao san xuét insulin cua tuy), va bénh mach mau dang bot. V& khia canh nay, c6 thé
tham khdo cac tai li¢u sang ché. Vi dy, Kong et al., US2008/0015180, boc 10 cac
phuong phép va ché phdm dé didu tri chiing thoai héa do ling dong amyloit bang cac
chét trc ché su tao thanh peptit AB. Vi du khac 13, Loane, et al. bdo céo viéc nhim dich
clia protein tién than amyloit secretaza 1am dich tri lidu déi véi tdn thuong nio do chin
thuwong. (Loane et al., “Amyloid precursor protein secretases as therapeutic targets for
traumatic brain injury”, Nature Medicine, Advance Online Publication, published online
March 15, 2009.) Céc bénh khac con dic trung béi sy tao thanh va ling dong AP hodc
manh cia chiing khong thich hgp, va/hodc boi su c6 mét cua soi amyloit, va/hodc trong
d6 (cac) chit wrc ché BACE-1 dugc mong doi 1a ¢6 gia tri didu tri dugc thao luan thém &

duéi day.
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Kha ning trc ché su ldng cin AP nhdm muc dich diéu tri da thic dAy nhiéu nhém
trong qué trinh mo ta dic diém BACE-1 va dé nhan dién chit wc ché BACE-1 va cac

chat rc ché enzym secretaza khéc. Vi du tir céc tai liéu séng ché dang phat trién va gdbm

W02006009653, W02007005404, W02007005366, W02007038271,
W02007016012, US2005/0282826, US2007072925, W02007149033,
WO02007145568, WO02007145569, W02007145570, WO02007145571,

WO02007114771, US20070299087, W02005/016876, WO02005/014540,
WO02005/058311, W02006/065277, W02006/014762, W02006/014944,
W02006/138195, WO02006/138264, W02006/138192, WO02006/138217,
W02007/050721, W02007/053506, WO02007/146225, W02006/138230,
WO02006/138265, W02006/138266, W02007/053506, WO02007/146225,
W02008/073365, W02008/073370, WO02008/103351, US2009/041201,
US2009/041202, va W0O2010/047372.

Ban chit ky thuit ciia sang ché

Muc dich cta sang ché 1a dé xuét hop chit iminothiadiazin dioxit ma dugc dé
cap chung hoic riéng trong ban mo ta dudi dang “(cac) hop chét theo sang ché”, nhu
duge néu trong ban mo ta nay. Hop chit iminothiadiazin dioxit theo sang ché thé hién
tinh chét dugc mong doi 14 ¢6 loi khi ding lam chét e ché BACE va/hodc dé didu tri va

ngén nglra cac bénh khac nhau dugc néu trong badn mo ta.

Theo mdi phwong an trong sd cac phuong 4n khac nhau vé hop chét theo sang
ché duge néu trong ban mo ta, mdi gia tri bién ddi gdm céc gia tri c6 cong thirc (1), (1A),
(IA-1), 1A-2), (I), (ITA), (ITA-1), va (ITA-2), va cic phuong an khéc nhau cia ching,
mdi gié tri bién d6i doc 1ap duoc chon tir cac gia tri bién ddi khac trir khi ¢6 quy dinh
khac.

Theo mdi phwong 4n trong sd cac phuong 4n khac nhau vé hop chit theo séng
ché duge néu trong ban mo ta, gdm cac hop chit ¢6 cong thic (1), (IA), (IA-1), (IA-2),
(ID), (ITA), (IIA-1), va (IIA-2), va cac phurong 4n khac nhau cta ching va cac hop chit

ttr cac vi dy, cac cong thirc va vi du nay nham bao gom tat cd dang cia hgp chat nhu, vi
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du, solvat, hydrat, chat ddng phén 1ap thé, va tautome bét ky cua hop chét va mudi dugc

dung cta chung.

Theo mdt phwong 4n, hop chit theo sang ché c6 cong thirc (1):

( :

(eI

c
/'-2 |
R

NH

T
P
\

3

M

va gdm tautome, solvat, cdc tien dugc chat, va este cia ching, va mubi dugc

dung cia hop chét, tautome, solvat, cac tién duoc chat, va este,
trong do:

-Li- 12 lién két hoac géc hoa tri hai dugc chon tir nhém g?)m -alkyl-, -haloalkyl-,
-heteroalkyl-, -alkenyl-, va -alkynyl-;

-Lo- 12 lién két hodc gbc hoéa tri hai duge chon tir nhém gdm -alkyl-, -haloalkyl-,
-heteroalkyl-, -alkenyl-, va -alkynyl-;

mdi -Ls- doc 14p 1a lién két hodc géc hoa tri hai doc 1ap dugce chon tir nhém gém
-alkyl-, -haloalkyl-, -heteroalkyl-, -alkenyl-, -alkynyl-, -N(R7)-, -NHC(O)-, -C(O)NH-,
-NHS(O)2-, -S(O):NH-, -O-alkyl-, -alkyl-O-, -N(R7)-alkyl-, -alkyl-N(R7)-,
-haloalkyl-NH-, vd -NH-haloalkyl-;

mdi thong s6 m, n, va p ddc 1ap dugc chon tir céc sd nguyén, trong do:
m 16n hon hodc béng 0;
n 16n hon hodc bang 0; va

p 16n hon hoic bing 0,
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trong do gié tri tdi da ctia tong m va n 13 s luong t6i da cua nguyén ti hydro c6
thé thé dugc trén vong A, va trong do gia tri tdi da cta p 1a sb lwong t6i da ctia nguyén

tir hydro ¢6 thé thé dugc trén vong B;

R! dugc chon tir nhém gdm: H, alkyl, haloalkyl, heteroalkyl, heterohaloalkyl,
xycloalkyl, xycloalkylalkyl-, heteroxycloalkyl, heteroxycloalkylalkyl-, aryl, arylalkyl-,
heteroaryl, va heteroarylalkyl-,

trong d6 mdi trong sb alkyl, haloalkyl, heteroalkyl, heterohaloalkyl, xycloalkyl,
xycloalkylalkyl-, heteroxycloalkyl, heteroxycloalkylalkyl-, aryl, arylalkyl-,
heteroaryl, va heteroarylalkyl- cia R! khong dugc thé hodc duge thé béng mot

hozic nhidu nhém R0 duoc chon doc l4p;
R2 dugc chon tir nhém gdm H, halo, alkyl, haloalkyl, va heteroalkyl,

trong d6 mdi trong s6 alkyl va haloalkyl cta R2 khong dugc thé hodc duge

thé béng mot hogc nhiéu nhém R0 duge chon doc 1ap;
R3 duoc chon tir nhom gém H, halo, alkyl, haloalkyl, va heteroalky],

trong d6 mdi trong sb alkyl va haloalkyl ctia R khong duoc thé hodc dugce

thé béng mot hodic nhiéu nhém R1° duge chon doc lap;

R* dugc chon tir nhém gdm alkyl, aryl, heteroaryl, xycloalkyl, xycloalkenyl,
heteroxycloalkyl, va heteroxycloalkenyl,

trong d6 mdi trong s alkyl, aryl, heteroaryl, xycloalkyl, xycloalkenyl,
heteroxycloalkyl, va heteroxycloalkenyl ctia R* khong duoc thé hodc dugc thé

bang mot hoic nhidu nhém R1° dwoc chon ddc lap;

vong A duge chon tir nhém gdm aryl mot vong, heteroaryl mot vong, xycloalkyl
mot vong, xycloalkenyl mot vong, heteroxycloalkyl mdt vong, heteroxycloalkenyl mot

vong, va nhém da vong;
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mdi vong B (khi c¢6 mit) doc 1ap duge chon tir nhém gdm aryl mot vong,
heteroaryl m¢t vong, xycloalkyl mdt vong, xycloalkenyl mdt vong, heteroxycloalkyl

mot vong, heteroxycloalkenyl mdt vong, va nhém da vong;

mdi RS (khi c6 mit) doc 1ap duoc chon tir nhém gém halo, -CN, -SFs, -OSFs,
-NO, -Si(R%)3, -P(O)OR7)2, -P(O)(OR7)(R7), -N(R?),, -NREC(O)R7, -NR8S(O),R7, —
NR3C(O)N(R®)2, -NR3C(O)OR7, -C(O)R7, -C(O)2R7, -C(O)N(R®),, -S(O)R’, -S(0)R7,
-S(0)2N(R®),, -OR’, -SR7, alkyl, haloalkyl, haloalkoxy, heteroalkyl, alkenyl, alkyny],
xycloalkyl, heteroxycloalkyl, aryl, va heteroaryl,

trong do mdi alkyl, haloalkyl, haloalkoxy, heteroalkyl, alkenyl, alkynyl,
xycloalkyl, heteroxycloalkyl, aryl, va heteroaryl ciia R> (khi c6 mat) tuy y doc
18p 1a khong dugce thé hoac dugc thé tiép v6i mot hodc nhidu nhém doc 1ap duoc
chon tir nhém gdm alkyl thép, alkenyl thap, alkynyl thip, heteroalkyl thap, halo,
-CN, -SFs, -OSFs, -NO2, -N(R?),, -OR7, -C(O)N(R®),, va xycloalky];

mdi R (khi c6 mit) doc 1ap duogc chon tir nhém g@)m alkyl, aryl, arylalkyl-,
haloalkyl, xycloalkyl, xycloalkylalkyl-, heteroaryl, va heteroarylalkyl-;

mdi R7 (khi c¢6 mit) doc lap dwgc chon tir nhém gébm H, alkyl, alkenyl,
heteroalkyl, haloalkyl, aryl, arylalkyl-, heteroaryl, heteroarylalkyl-, xycloalkyl,
xycloalkylalkyl-, heteroxycloalkyl, va heteroxycloalkylalkyl-;

mdi R8 (khi c6 mit) doc 1ap dugce chon tor nhom gém H, alkyl, alkenyl,
heteroalkyl, haloalkyl, haloalkenyl, aryl, arylalkyl-, heteroaryl, heteroarylalkyl-,
xycloalkyl, xycloalkylalkyl-, heteroxycloalkyl, va heteroxycloalkylalkyl-;

mdi R (khi ¢6 mit) doc 1ap dugc chon tir nhém gdm: halogen, -CN, -SFs, -OSFs,
-NO3, -Si(R®)3, -P(O)(OR")2, -P(O)(OR7)(R7), -N(R8)2, -NR3C(O)R7, —-NR8S(0)R7, —
NR3C(O)N(R?),, -NREC(0)OR?, -C(O)R?, -C(0):R, -C(O)N(RS), -S(O)R7, -S(O):R7, -
S(0)2N(R®),, -OR’, -SR7, alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, aryl, arylalkyl-,
xycloalkyl, heteroaryl, heteroarylalkyl-, va heteroxycloalkyl;
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mdi R0 (khi c6 mit) doc 1ap duge chon tir nhém gdm halo, -CN, -NO, -Si(R)s,
-P(O)(OR), -P(O)(ORT)(R7), -N(R®),, -NREC(O)R?, -NRES(O);R7, -NREC(O)N(R)z,
“NR!C(O)OR’, -C(O)R7, -C(O)R, -C(O)N(R®)a, -S(O)R7, -S(0)2R7, -S(O):N(R®),, -
OR7, -SR7, alkyl, haloalkyl, haloalkoxy, heteroalkyl, alkenyl, alkynyl, va xycloalkyl,

trong d6 mdi alkyl, haloalkyl, haloalkoxy, heteroalkyl, alkenyl, alkynyl, va
xycloalkyl ctia R!® (khi c6 mit) tiy chon ddc lap 13 khong dugc thé hoic dugc
tiép tiép bang mot hoic nhiéu nhém doc 1ap duoc chon tir nhém gdm alkyl thép,
alkenyl thip, alkynyl thip, heteroalkyl thip, halo, -CN, -NO,, -N(R®),, -OR’, va
-C(O)N(R®).

Theo céc phuong 4n khéc, séng ché dé xuét ché phim, gdm dugc pham, chta
mot hodc nhiéu hop chét theo sang ché (vi du, mot hop chit theo sang ché), hodc
tautome ciia ching, hoic mudi duoc dung hodc solvat cia (cac) hop chét va/hoic (céc)
tautome, tly y cling véi mot hodc nhiéu chét didu tri bd sung, tiy chon trong chit mang

hodc chét pha lodng dugc chép nhén (vi dy, dugc dung).

Theo cic phuong an khac, séng ché md ta cac phuong phép didu tri, ngéan ngua,
lam gidm, va/hodc lam cham sy khéi phét cia bénh amyloit B (bénh AB) va/hoidc triéu
chiing hodc cac tridu ching cta chiing, bao gdm budc cho bénh nhan cin didu tri dung
ché phim chtra lwgng hitu hiéu ciia mét hoic nhiéu hop chéit theo sang ché, hoic
tautome ctia chting, hoic mudi dugc dung hoic solvat clia (cac) hop chéit va/hoic (céc)
tautome. Cac phuong phép nay tity ¥ con gdm budc ding lugng hitu hiu cia mot hoic

nhiéu chét diéu trj bd sung thich hop dé didu tri cho bénh nhan can didu tri.

Phuong 4n nay va cdc phuong &n khac cia sang ché, ma dugc mo ta chi tiét dudi
day hodc s€ tré nén rd rang doi véi nguoi cd hi€u bict trung binh trong linh vuc ky thuét

twrong tng, dugc bao gdm trong pham vi ctia sang ché.
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MO ta chi tiét sang ché
Theo mot phurong 4n, hop chit theo sang ché c6 cong thire (I) nhu duge néu &

trén.
Theo mét phuong 4n, hop chét theo sang ché c6 cong thirc (IA):

dA)

va gom cic tautome, va céc tién dugce chat cua chung, va mudi dugc dung, va solvat ctia
hop chat, tautome, va tién duoc chét, trong d6 mdi thong sd RY, L1, Lo, Ls, R2, R3, R4,

R3, R?, vong A, vong B, m, n, va p dugc x4c dinh trong cong thire (I).

Theo mét phwong an, hop chét theo sang ché c6 cong thirc (IA-1):

(IA-1)

va gdm tautome, va tién dugc chat cua chung, va mudi duge dung, va solvat cua hgp

chét, tautome, va tién dugc chét, trong d6 mdi thong s R!, L1, Lo, L3, R2, R3, R4, RS, R?,

vong A, vong B, m, n, va p dugc xéc dinh trong cong thirc (I).

-12-



24242

Theo mot phuong 4n, hop chét theo sang ché c6 cong thirc (IA-2):

NH
()
m R1
HN N/
(b Y]
A— SO,
/L2 = R2
R* R3
(1A-2)

va gém tautome, va ti€n dugc chat cua chung, va muoi duge dung, va solvat cua hgp
chit, tautome, va tién duoc chat, trong d6 mdi théng sd R!, L1, Lo, L3, R2, R3, R4, RS, R,

vong A, vong B, m, n, va p dugc xéc dinh trong cong thirc (I).

Theo mot phuong 4n, trong mdi cong thire (I), (IA), (IA-1), va (IA-2), R! dugc
chon tir nhém gbém H, alkyl thp, va xyclopropyl.

Theo mot phuong 4n, trong mdi cong thire (I), T1A), (IA-1), va (IA-2), R! duoc

chon tir nhém gdm H va metyl.
Theo mot phuong 4n, trong mdi cong thire (I), (IA), (IA-1), va (IA-2), R! 1a H.

Theo mot phuong 4n, trong mdi cong thic (I), (IA), (IA-1), va (IA-2), R! 1a
metyl.

Theo mot phuong 4n, trong mdi cong thire (1), (1A), (IA-1), va (IA-2), R? 1a H.
Theo mot phuong an, trong rﬁ5i cong thuc (1), (IA), (IA-1), va (IA-2):

R! duge chon tir nhom gdm H, alkyl thap, va xyclopropyl; va

R?1a H.

Theo mot phwong 4n, trong mdi cdng thic (1), (IA), IA-1), va (IA-2), R31a H va
R?21aH.
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Theo mot phuong 4n, trong mdi cong thirc (1), (IA), (IA-1), va (TA-2), R3 duoc
chon tir nhém gbém H, alkyl, haloalkyl, va heteroalky]l.

Theo mdt phuong 4n, trong mdi cong thirc (I), (IA), (IA-1), va (IA-2), R? dugc
chon tir nhém gdm H, alkyl thap, halo alkyl thip, va ete alkyl thip.

Theo mdt phuong an, trong mdi cong thirc (I), (IA), (IA-1), va (IA-2), R? duoc
chon tir nhém gbém H, alkyl, haloalkyl, va heteroalkyl; va R? 1a H.

Theo mét phuong an, trong mdi cong thie (1), (IA), (IA-1), va (IA-2), R? dugc
chon tir nhém gdém H, alkyl thip, halo alkyl thip, va ete alkyl thép ; vaR21a H.

Theo mdt phuong 4n, trong mdi cong thirc (1), (IA), (IA-1), va (IA-2), -L- 1a lién
két va R* 1a alkyl thép.

Theo mdt phuong 4n, trong mdi cong thirc (1), (IA), (IA-1), va (IA-2), -L»- 13 lién
két va R* 12 metyl.

Theo mdt phwong 4n, trong mdi cong thirc (1), (IA), (IA-1), va (IA-2), R! 1a alkyl
thdp, R? 1a H, -Lo- 1a lién két, va R* 12 alkyl.

Theo mot phuong 4n, hop chét theo sang ché c6 cong thirc I1):

(ID)

va gdm tautome, va ti€n dugc chat cua chiing, va mudi duge dung, va solvat cua hop
chat, tautome, va tién dugc chat, trong d6 mdi thong sd R3, Ly, Lo, vong A, vong B, R3,

R® m, n, va p dugc xac dinh trong cdng thire (I).
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Theo mot phuong 4n, hop chat theo sang ché ¢6 cong thirc (IIA)

M@

(IIA)

/

so2

/III/, l

va gbm tautome, va ti€n dugc chat cia ching, va muoi dugc dung, va solvat ciia hop
C & C b

chat, tautome, va tién dugc chét, trong d6 mdi thong sb R3, Ly, Ls, vong A, vong B, R’

R® m, n, va p dugc xac dinh trong cong thirc (1)
Theo mdt phuong 4n, hop chét theo sang ché co cong thirc (IIA-1)

M@\

(IIA-1)

so2

iy, I

/////

va gbm tautome, va ti€én dugc chat cua ching, va mudi dugce dung, va solvat cuia hop
C > C b

chit, tautome, va tién dugc chit, trong d6 mdi thong s6 R3, L1, Ls, vong A, vong B, R’

R’ m, n, va p dugc xac dinh trong cong thirc (1)
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Theo mot phwong 4n, hop chét theo sang ché co cong thuce (IIA-2):

NH
(=)
m
HN N
( R® L3 I
p L _ S0,
n S
S v,
RB

(IIA-2)

va gbm tautome, va ti€n dugc chat cia chung, va mudi duge dung, va solvat ctia hop

chét, tautome, va tién dugc chét, trong d6 mdi thong s6 R3, Ly, L3, vong A, vong B, R3,

R®, m, n, va p dugc x4c dinh trong cong thie (1).
Theo mdt phuong 4n, trong mdi cong thirc (I), (IIA), (IIA-1), va (II-A2), R3

dugc chon tir nhém gdm H, alkyl, haloalkyl, va heteroalky].
Theo mdt phuong 4n, trong mdi cong thirc (I), (I1A), (IIA-1), va (IIA-2), R3

dugc chon tir nhém gém H, alkyl thip, halo alkyl thip, va ete alkyl thap.
Theo mdt phuong 4n, trong mdi cong thirc (II), (IIA), (IIA-1), va (II-A2), R3 1a

Theo mot phuong 4n, trong mdi cdng thire (IT), (ITA), (IIAQ 1), va (II-A2):

-Li- 1a lién két hodc géc hoa tri hai duoc chon tir nhom gém -alkyl-, -haloalky]l-,

-heteroalkyl-, va -alkenyl-.
Theo mdt phuong 4n, trong mdi cong thtrc (II), (IIA), (IIA-1), va (II-A2):

-Li- 14 gdc hoéa tri hai duge chon tir nhém gdm -alkyl-, -haloalkyl-, -heteroalky]l-,

va -alkenyl-.
-L1- 12 gbc hoa tri hai dwoc chon tir nhém gdm -alkyl-, va -haloalkyl-.

Theo mdt phwong 4n, trong mdi cdng thirc (II), (ITA), (IIA-1), va (II-A2):
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-Li- 12 lién két hozic gbc alkyl thp héa tri hai.

Theo mdt phuong 4n, trong mdi cong thirc (I1), (ITA), (ITA-1), va (II-A2):
-Li- 1a lién két, ~CHa-, hodc —~CH,CHp-.

Theo mdt phuong 4n, trong mdi cong thirc (II), (ITA), (ITA-1), va (II-A2):
-Li- 1a lién két.

Theo mdt phuong 4n, trong mdi cong thirc (II), (IIA), (ITA-1), va (II-A2):
-L1- 12 gbc alkyl thip hoa tri hai.

Theo mot phuong 4n, trong mdi cong thire (1), (ITA), (ITA-1), va (II-A2):
-L1- 14 —-CH>-.

Theo mdt phuong 4n, trong mdi cong thire (II), (ITIA), (IIA-1), va (II-A2):
-L1- 18 —-CH>CHo-.

Theo modt phuong 4n, trong mdi cong thic (1), (T1A), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2), n 12 0 va m 16n hon hoc bang 1.

Theo mdt phuong én, trong mdi cong thie (I), (IA), (IA-1), (IA-2), (II), (IIA),
(IIA-1), va (IIA-2), n 1én hon hoic bing 1, p 16n hon hodic biang 0, va m bing 0.

Theo mdt phuwong 4n, trong mdi cong thie (1), (1A), (IA-1), (IA-2), (I), (IIA),
(IIA-1), va (IIA-2), n bang 1, p 16n hon hoic bang 0, va m 16n hon hoic bang 0.

Theo mdt phuwong 4n, trong mdi cong thire (1), (IA), (IA-1), (IA-2), (I), (IIA),
(ITA-1), va (ITA-2), n béng 1, p 16n hon hodc béng 0, vam béng 0, 1, 2, hoic 3.

Theo mdt phuwong 4n, trong mdi cong thire (I), (IA), (IA-1), (IA-2), (I), (IIA),
(IIA-1), va (IIA-2), n bing 1, p 16n hon hoic bang 0, va m bang 0, 1, hoic 2.
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Theo mdt phuong 4n, trong mdi cong thie (I), (IA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2), n bang 1, p 16n hon hogc bing 0, va m bang 0 hoic 1.

Theo mdt phuong 4n, trong mdi cong thic (I), (IA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2), n bang 1, p 16n hon hodc bang 0, vam 1a 1.

Theo mdt phuong én, trong mdi cong thic (1), (IA), (IA-1), (IA-2), (II), (IIA),
(IIA-1), va (IIA-2), n bang 1, p 16n hon hodc béng 0, va m 1a 2.

Theo mdt phuong 4n, trong mdi cong thic (I), (IA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2), n bang 1, p 16n hon hodc bang 0, va m 14 3.

Theo mdt phuong 4n, trong mdi cong thie (I), (IA), (IA-1), (IA-2), (ID), (IIA),
(ITA-1), va (ITA-2): -Li- 14 lién két hoac —CHp-.

Theo mdt phuong é4n, trong mdi cdng thic (I), (IA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2):

vong A dugc chon tir nhém gdm phenyl, pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl, imidazolyl, pyrazolyl, quinazolinyl,
benzofuranyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, benzothienyl, naphtyl,

quinolyl, isoquinolyl, indazolyl, indolyl, va thienopyrazolyl.

Theo mdt phuong 4n, trong mdi cong thic (I), (IA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2):

vong A dugc chon tir nhém gdm phenyl, pyridyl, thienyl, thiazolyl, naphtyl,

isoquinolinyl, benzothienyl, benzimidazolyl, indazolyl, indolyl, va thienopyrazolyl.

Theo mdt phuong én, trong mdi cong thirc (I), (IA), (IA-1), (IA-2), (II), (IIA),
(IIA-1), va (ITA-2):

mdi -L3- doc 1ap 1a lién két hosic gdc héa tri hai dwoc chon tir nhém gdm —
NHC(O), ~C(O)NH-, -NHS(O)2-, -S(0);NH-, -O-CH-, -CH-O-, -NHCH,-, -CH,NH-,
va -CH(CF3)NH-.
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Theo mdt phuong én, trong mdi cong thic (1), (IA), (IA-1), (IA-2), (I), (IIA),
(ITA-1), va (ITA-2):

mdi -Li- doc 1ap 1a lién két hoic gbc hoa tri hai dugc chon tir nhém gdm —
NHC(O)- va -C(O)NH-.

Theo mot phuong 4n, trong mdi cong thic (I), (IA), (IA-1), (IA-2), D), (I1A),
(ITA-1), va (ITA-2):

n bang 1 va -Ls- 1a lién két hodic gbc hoa tri hai dwoc chon tir nhém gbm —
NHC(O)- va —C(O)NH-.

Theo mdt phuong é4n, trong mdi cong thie (1), (1A), (IA-1), (IA-2), (ID), (IIA),
(ITIA-1), va (ITA-2):

n bang 1 va -Ls- 14 lién két.

Theo mdt phuong éan, trong mdi cong thirc (I), (IA), (IA-1), (IA-2), D), (I1A),
(ITA-1), va (ITA-2):

n bang 1 va -Ls- 12 gbc hoa tri hai dugc chon tir nhém gdbm -NHC(0)- va
-C(O)NH-.

Theo mdt phwong én, trong mdi cong thie (1), (IA), (IA-1), (IA-2), (1), (ITA),
(ITIA-1), va (ITA-2):

n bing 1 va -L3- 14 —C(O)NH-.

Theo mdt phwong én, trong mdi cong thic (1), (IA), (IA-1), (IA-2), (ID), (I1A),
(ITA-1), va (ITA-2):

n bang 1 va -Ls- 14 -NHC(O)-.

Theo mdt phwong an, trong mdi cong thie (1), (IA), (IA-1), (IA-2), (II), (IIA),
(I1A-1), va (ITA-2):
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n 16n hon hoiic bang 1;
p 16n hon hodc béng 0;va

mdi vong B 1a doc 1ap dugc chon tir nhém gdm phenyl, pyridyl, pyrimidinyl,
oxazolyl, isoxazolyl, pyrazinyl, thienyl, pyrazolyl, furanyl, thiazolyl, pyridazinyl,
isothiazolyl, isoxazolyl, isothiazolyl, indolyl, pyrolopyridinyl, va pyrolopyrimidiny].

Theo mdt phuong 4n, trong mdi cong thie (I), (IA), (IA-1), (IA-2), (I), (IIA),
(ITA-1), va (ITA-2):

n 16n hon hoic bang 1;
p 16n hon hoidc bing 0; va

mdi vong B 1a doc 1ap dugc chon tir nhém gdm phenyl, pyridyl, pyrimidinyl,
oxazolyl,  thiazolyl, isoxazolyl, isothiazolyl, indolyl, pyrolopyridyl, va
pyrolopyrimidinyl.

Theo mdt phuong 4n, trong mdi cong thie (I), (1A), (IA-1), (IA-2), (1), (IIA),
(ITA-1), va (ITA-2):

m 16n hon hodc béng 1 va mdi nhém RS doc lap dugc chon tr nhém gém
halogen, -CN, -SFs, -OSFs, -N(R®), -NRE8C(O)R7, -NR3S(O),R7, -NRE8C(O)N(RS?),,
-NR3C(O)OR’, -C(O)R7, -C(0)2R’, -C(O)N(R?)2, -S(O)R7, -S(0),R7, -S(0)N(R®)s, -
OR’, -SR’, alkyl thép, haloalkyl thdp, heteroalkyl thép, alkynyl thdp, xycloalkyl,
heteroaryl, va heteroxycloalkyl.

Theo mdt phuong 4n, trong mdi cong thic (1), (1A), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2):

m 1én hon hoidc bfing 1 vd mdi nhém RS doc 1ap duogc chon tir nhém gﬁ‘)m
halogen, -CN, -SFs, -N(R8),, -OR’, -SR’, alkyl thip, haloalkyl thip, heteroalkyl thap,
alkynyl thip, va xycloalkyl.
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Theo mdt phuong 4n, trong mdi cdng thic (I), (IA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITIA-2):

m 16n hon hodc bang 1 va mdi nhém RS ddc 1ap dugc chon tir nhém gdm
halogen, -CN, -SFs, -N(R®),, -OR’, -SR7, alkyl thép, haloalkyl thép, heteroalkyl thip,
alkynyl thép, va xyclopropyl.

Theo mdt phuong 4n, trong mdi cong thic (I), (IA), (IA-1), (IA-2), (ID), (IIA),
(ITA-1), va (ITA-2):

m 16n hon hoic bang 0, n 16n hon hodc biang 1, p 16n hon hodc bang 1, va mdi
nhém R® ddc lap dugc chon tir nhém gdm halogen, -CN, -SFs, -OSFs, -N(R3),, —
NREC(O)R7, —-NR3S(0)R7, -NREC(O)N(R?);, -NR3C(O)OR’, -C(O)R7, -C(O)R’,
-C(O)N(R®)2, -S(O)R7, -S(0)2R7, -S(0)2N(R®),, -OR’, -SR’, alkyl thp, haloalky! thip,
heteroalkyl thip, alkynyl thdp, aryl, arylalkyl-, xycloalkyl, heteroaryl, heteroarylalkyl-,
va heteroxycloalkyl.

Theo mt phuong 4n, trong mdi cong thire (1), (TA), (IA-1), (IA-2), (II), (IIA),
(IIA-1), va (ITA-2):

m 1én hon hoéc béng 0, n 1én hon hodc bﬁng 1, p 16n hon hoac béng 1, va mbi
nhém R® doc lap duge chon tir nhém gdm halogen, -CN, -SFs, -N(R8),, -OR7, -SR”,
alkyl thip, haloalky! thap, heteroalkyl thip, alkynyl thip, phenyl, benzyl, va xycloalkyl.

Theo mdt phuong 4n, trong mdi cdng thirc (I), (IA), (IA-1), (IA-2), (ID), (ITA),
(ITA-1), va (ITIA-2):

m 16n hon hoic bang 0, n 16n hon hodc bang 1, p 16n hon hodc bang 1, va mdi
nhém R® doc lap dugce chon tir nhém gdm halogen, -CN, -SFs, -N(R$),, -OR’, -SR’,
alkyl thdp, haloalkyl thdp, heteroalkyl thép, alkynyl thép, phenyl, benzyl, va
xyclopropyl.

Theo mdt phuong 4n, trong mdi cong thirc (I), (TA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2), n bang 0 va gbc:
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P (1.
[(=5CS be\ NN @\u\;

Theo modt phuong 4n, trong mdi cong thirc (1), (1A), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2):

n bang 0;
m 16n hon hodc bang 1;

goc:

L1 (1),
(#0045~ B,

-L1- 1a lién két, -CHy-, hodc —CH,CHy-;

vong A dugc chon tir nhém gdm phenyl, pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl, benzothienyl, benzimidazolyl, indazolyl,

indolyl, va thienopyrazolyl; va

mdi nhém RS ddc 1ap dwgc chon tir nhém gdm halogen, -CN, -SFs, -N(RS®),, -

OR7, -SR7, alkyl thip, haloalkyl thip, heteroalkyl thp, alkynyl thap, va xycloalkyl.

Theo mdt phuong 4n, trong mdi cong thire (1), (IA), (IA-1), (IA-2), (II), (IIA),
(ITA-1), va (ITA-2):

n bang 0;

goc:
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L7 ()
( < }@\\s i @\,\;;

-L1- 14 lién két, —-CHa-, hodc ~CH2CH»-;

vong A duoc chon tir nhém gdm phenyl, pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl, benzothienyl, benzimidazolyl, indazolyl,

indolyl, va thienopyrazolyl;
m 16n hon hodc béng 0; va

mdi nhém R? (khi c6 mdt) doc 1ap dugc chon tir nhém gém halogen, -CN, -SFs,
-N(R®), -OR’, -SR’, alkyl thdp, haloalkyl thdp, heteroalkyl thdp, alkynyl thap, va
xyclopropyl.

Theo mdt phwong én, trong mdi cong thirc (I), (IA), (IA-1), (IA-2), (ID), (I1A),
(ITIA-1), va (ITA-2):

vong A dugc chon tir nhém gdm phenyl, pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl, benzothienyl, benzimidazolyl, indazolyl,

indolyl, va thienopyrazolyl;
m 16n hon hodc béng 0;

mdi nhém RS (khi c6 mit) doc 1ap duoc chon tir nhom g6m halogen, -CN, -SFs,
-N(R®), -OR’, -SR’, alkyl thép, haloalkyl thip, heteroalkyl thdp, alkynyl thap, va
xycloalkyl;

n bang 1;

-L3- 13 lién két hodc gbc héa tri hai dwgc chon tir nhém gébm —NHC(0)- va —
C(O)NH-;
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vong B dugc chon tir nhém gdm phenyl, pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, indolyl,
pyrolopyridyl, va pyrolopyrimidinyl;

p 16n hon hoic bang 0; va

mdi nhém R® (khi ¢6 mit) doc 1ap duogc chon tir nhom gém halogen, -CN, -SFs,
-N(R®)2, -OR’, -SR’, alkyl thép, haloalkyl thap, heteroalkyl thip, alkynyl thdp, phenyl,
benzyl, va xycloalkyl.

Theo mt phuong 4n, trong mdi cong thirc (1), (IA), (IA-1), (IA-2), (I), (IIA),
(IIA-1), va (ITA-2):

-Li- 1a lién két;

vong A dugc chon tir nhém gdém phenyl, pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl, imidazolyl, pyrazolyl, quinazolinyl,
benzofuranyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, benzothienyl, naphtyl,

quinolyl, isoquinolyl, indazolyl, indolyl, va thienopyrazolyl.
m 16n hon hoic bang 0;

mdi nhém RS (khi ¢6 mat) doc 1ap dugc chon tir nhom gém halogen, -CN, -SFs,
-N(R®),, -OR’, -SR7, alkyl thip, haloalkyl thip, heteroalkyl thdp, alkynyl thdp, va
xyclopropyl;

n bang 1;

-Ls- 13 lién két hodc gbc hoa tri hai duge chon tr nhém gbm -NHC(O), —
C(O)NH-, -NHS(O)2-, -S(O)NH-, -O-CHz-, -CH»-O-, -NHCH»-, -CH,NH-, va
-CH(CF3)NH-;

vong B dugc chon tir nhém gdém phenyl, pyridyl, pyrimidinyl, oxazolyl,
isoxazolyl, pyrazinyl, thienyl, pyrazolyl, furanyl, thiazolyl, pyridazinyl, isothiazolyl,
isoxazolyl, isothiazolyl, indolyl, pyrolopyridinyl, va pyrolopyrimidinyl;
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p 16n hon hodc béng 0;va

mdi nhém R (khi ¢6 mit) doc 1ap dugc chon tir nhém g@)m halogen, -CN, -SFs,
-OSFs, -N(R%)j, -NREC(O)R7, -NRES(O):R7, -NRE!C(O)N(R®);, -NRSC(O)OR’,
-C(O)R7, -C(O)R7, -C(O)N(R®)2, -S(O)R7, -S(0)2R7, -S(0)N(R8)2, -OR’, -SR7, alkyl
thap, haloalkyl thip, heteroalkyl thip, alkynyl thip, aryl, arylalkyl-, xycloalkyl,
heteroaryl, heteroarylalkyl-, va heteroxycloalkyl. Theo m{t phuwong an nay, m va p doc

lap 12 0, 1, 2, hodc 3 1én dén sb luong tdi da nguyén tir hydro cé thé dugc thé.

Theo mdt phuong 4n nay, mdi RS (khi ¢6 mat) doc 14p dugc chon tir nhom gém
halo.

Theo mdt phuong 4n nay, mdi R? (khi c6 mit) doc 1ap dugc chon tir nhom gém
alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, heteroalkyl duoc thé halo, halo, -O-alkyl,
-O-alkyl-OH, -O-deuteroalkyl, -O-heteroalkyl, -O-heteroalkyl-aryl, -O-haloalkyl,
heteroaryl, heteroaryl dugc thé alkyl, xycloalkyl, -O-alkyl-xycloalkyl, -O-xycloalkyl,
OH, heteroxycloalkyl, heteroaryl dugc thé halo, CN, -S(F)s, -S-alkyl, va -S(O)qalkyl.

Theo phuong 4n khéc, sang ché bao gdm dugc doteri hoa hop chét theo sang ché,
hodic tautome clia ching, hoic mudi duoc dung cua hop chét duoc doteri héa hodc
tautome cta sang ché. Cac vi du cu thé, khong gi6i han vé hop chit dugc doteri hoa
theo sang ché nhu da mo ta va minh hoa bing vi du trong ban md ta ndy va gbém, hop
chat dugc doteri héa ¢ cong thic (I9), (11¢), va (III9). Nguoi c6 hiéu biét trung binh
trong linh vuc k§ thuat twong tng s& dé dang hiéu rang, ngoai cac vi du khong gidi han
da néu, cac nguyén tir hydro c6 sin khac c6 thé duoc doteri hoa theo cach teong tu nhu
duge mo ta dudi ddy. Hop chét duge doteri hoa ciing dugc xem 12 ndm trong s6 céc hop
chét theo sang ché. Hop chit thu dugc duoc dé cap dén trong ban mo ta nay 1a hop chét
“dugc doteri hoa” theo sang ché hoic, theo cach khac, 1a “(cac) doteri hoa” clia hop
chat theo sang ché. Hop chét cila sang ché c6 thé duoc doteri hoa theo cach da biét voi
ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thudt tuong Gng, vi dy, nhu duoc néu

trong ban mo ta nay.
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Nhu vay, theo mot phuong 4n khong gidi han, hop chit duoc doteri hoa theo

sang ché c¢6 cong thirc (19):

NH

trong do:

mot hodc nhiéu nguyén tir hydro c6 mt trong R!, R2, R3, R%, RS (khi ¢6 mat)
va/hogc R® (khi c6 mit), hodic mdt hodc nhiéu nguyén tir hydro c6 sin bét ky c¢6 mét trén

vong A hogc vong B (khi c6 mit) duge thay bang doteri; va

mdi trong sb cac bién sé con lai 1a nhu duge x4c dinh trong cong thirc (I), hodc
nhu dugc néu theo phuong 4n bat ky trong sé cic phuong an da dugc néu trong bdn mo
ta, vi du, cdc hop chit c6 cong thirc (1A), (IA-1), (IA-2), (ID), (IIA), (ITA-1), va (ITA-2)
va céc phuong 4n khéc nhau cla chiing, cling nim trong pham vi cia hop chét c6 cong
thire (19).

Vi dy, theo mdt phuong 4n khong han ché, trong cong thirc (I9), R! 1a -CDs va
mdi trong s& R2, R3, R4, R3, R?, -Li-, -Lo-, -Ls-, vong A, vong B, m, n, va p nhu duoc
xéc dinh trong cong thirc (I) hodc nhu trong mét trong s (IA), (IA-1), (IA-2), (II), (II-
A), (II-A1), hoic (II-A2) bat ky, hoic cac phuong én khac dugc néu trong ban mo ta.

Vi du khéc 13, theo phuong 4n khong han ché khéc, trong cong thuc (I9), R2 1a D
va mdi trong s6 R!, R3, R4, RS, R?, -Li-, -Lo-, -Ls-, vong A, vong B, m, n, va p 1a nhu
dugc xac dinh trong cong thirc (I) hodc nhu trong mdt trong s6 (IA), (IA-1), (IA-2), (ID),
(II-A), (II-A1), hodc (II-A2) bét ky, hodc cic phwong an khac dugc néu trong ban mo ta.
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Vi du khéc 13, theo phuong 4n khong han ché khéc, trong cong thire (I¢), R3 1a D
va mdi trong sd R, R2, R, RS, RY, -Li-, -Ls-, -L3-, vong A, vong B, m, n, va p 1 nhu
dwogc xé4c dinh trong cong thirc (I) hodc nhu trong mot trong sé (1A), (IA-1), (IA-2), (ID),
(II-A), (II-A1), hodic (II-A2) bat ky, hodc cac phuong 4n khac duoc néu trong ban md ta.

Vi du 13, theo phuong 4n khong han ché khac, trong cong thire (I¢), R4 13 alkyl
thip duoc doteri ha mot phan hodc hoan toan va mdi trong sd Rl, R2 R3, RS, RY, -L;-,
-Lo-, -L3-, vong A, vong B, m, n, va p 1a nhu dugc x4c dinh trong cong thire (I) hoac
nhu trong mot trong s6 (IA), (IA-1), (IA-2), (II), (II-A), (II-A1), hodc (II-A2) bét ky,

hodc cac phuong an khac dugce néu trong ban mo ta.

Vi du khéc 13, theo phuong 4n khong han ché khéc, trong cong thirc (I¢), RS 14 D
va mdi trong sd R!, R2, R3, R4, RY, -Li-, -Lo-, -Ls-, vong A, vong B, m, n, va p 1a nhu
dugc xac dinh trong cong thirc (I) hodic nhu trong mot trong s6 (IA), (IA-1), (IA-2), (II),
(II-A), (II-A1), hodc (II-A2) bat ky, hodc cic phuong 4n khac dugc néu trong ban mo ta.

Vi dy khéc 13, theo phuong 4n khong han ché khac, trong cong thirc (I9), R 1a D
va mdi trong sd R!, R, R3, R4, RS, -Li-, -Lo-, -Ls-, vong A, vong B, m, n, va p 1a nhu
dugc xéac dinh trong cong thire (I) hodc nhu trong mét trong sb6 (IA), (IA-1), (IA-2), (1),
(II-A), (II-A1), hodc (II-A2) bat ky, hodc cic phuong an khéc dugc néu trong ban mo ta.

Biéng cach minh hoa thém, theo phuong 4n khéng han ché khac, hop chéit dugc
doteri hoa theo sang ché c6 cong thire (119):

(I19)

trong do:
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géc —CDs 14 dang dugc doteri hoa cua géc —CH3; va

mdi trong sd céc bién s6 con lai 1a nhu duge x4c dinh trong cong thire (I), hoac
nhu duge néu theo phwong 4n bit ky duoc néu trong ban md ta, vi du, hop chét ¢6 cong
thuc (IA), (IA-1), (IA-2), (D), (I-A), (II-A1), va (II-A2), va cac phuong 4n khéc cta

chung, cling nam trong pham vi cua hop chét ¢ cong thire (119).

Bing cach minh hoa thém, theo phuong 4n khong han ché khéc, hop chét duoc
doteri héa theo sang ché c6 cong thure (I114):

trong do:
gbc —D 1a dang duogc doteri hoa cua hydro; va

mdi trong sb céc bién sb con lai 1a nhu dugc x4c dinh trong cdng thirc (I), hodc
nhu dwgc néu trong phuong 4n bit ky dwoc néu trong ban md ta, vi dy, hop chét c6
cong thuc (IA), (IA-1), (IA-2), (I), (II-A), (II-A1), va (II-A2), va cac phuong 4n khéc
clia chiing, ciing ndm trong pham vi ctia hop chét c6 cong thuc (I11¢). Theo mdt phwong
an, trong cong thirc (I119), R31a D.
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Bing cich minh hoa thém, theo phwong 4n khéng han ché khéc, hop chét duoc
doteri héa theo sang ché c6 cong thirc (IVY):

R!
T/

NH
5
o I
HN
(D;@—O)Lg

P L1 S0

n d T\

R
RG

R2

Iv9
trong do:
gbc —D 14 dang duoc doteri hoa cua hydro; va

mdi trong sb cac bién sb con lai 12 nhu dugce xac dinh trong cong thire (I), hodc
nhu dugc néu trong phuong 4n bat ky duge néu trong ban mé ta, vi du, hop chit c6
cong thuc (IA), (IA-1), (IA-2), (II), (II-A), (II-A1), va (II-A2), va cac phuong an khac

clia chiing, ciing ndm trong pham vi ctia hop chit c6 cong thirc (IV9).

Theo phuong 4n khéc, sang ché bao gdm chit déng phén 14p thé hogc hdn hop
dang triét quang ctia hop chét theo sang ché, hodc tautome cia ching, hoidc mudi dugc
dung ctia hop chét hoic tautomer nay. S& duoc hidu ring, trong khi sang ché bao gdm
t4t ca cac chit ddng phan lap thé va hdn hop triét quang cua hop chét theo sang ché, thi
chu tric 13p thé dugc thé hién trong cong thirc va trong cc vi du ciing duge dy tinh

trong pham vi cla sang ché.

Theo phuong 4n khac, tir 1 dén 3 nguyén tir cacbon ctia hop chét theo sang ché
c¢6 thé dugc thay bang tir 1 dén 3 nguyén ti silic mién 12 tt ca cac yéu cau v& hoéa tri

dugc théa man.

Theo phuong an khac, hop chét theo sang ché 1a mdi hop chét trong sé cac hop
chit trong bang dudi dy va c6 cdu tric duoc thé hién cho vi du twong ung trong vi du

di€u ché dudi day.
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Sang ché gdm tautome va chit ddng phan 1ap thé ciia mdi hop chit trong sb céac
hop chét 1am vi du theo sang ché, va mudi dugc dung va solvat ciia hop chét, chit dong
phan 1ap thé, va/hodc tautome nay. Tautome va chit ddng phén 1ap thé cia mdi trong s
hop chit 1am vi du, va duge tinh va solvat cia hop chét, chét df)ng phan lap thé, va/hodc

tautome ndy, mdi chat 13 cac phurong 4n bd sung ctia sang ché.

Theo phuong 4n khac, sang ché @& xudt ché phdm gdm it nhat mot hop chét theo
sang ché, hodc tautome hodc chét déng phan 1ap thé cua chung, hoac mubi hodc solvat
ctia hop chit, chit ddng phén 1ap thé, hodic tautome nay, va chit mang hodc chit pha

lodng thich hop.

Theo phwong 4n khéc, sang ché dé xudt dugc phdm gdm it nhit mot hop chét
theo sang ché, hoic tautome hodc chit ddng phan lap thé cta ching, hoic mubi dugc
dung hodc solvat cua hop chét, chét déng phéan lép thé, hodc tautome nay, va chét mang

dugc dung hoidc chét pha loang.

Theo phuong 4n khéc, sang ché @& xudt duoc phim gbm it nhit mot solvat cia
hop chét theo sdng ché, hoic tautome hodc chit ddng phéan cua chung, hodc mudi duoc
dung hoic solvat ctia hop chit hoic tautome ndy, va chit mang duoc dung hoic chét

pha lodng.

Theo phwong 4n khac, sang ché @& xuit dugc phdm gdm it nhat mot mudi duoc
dung ctia hop chit theo sang ché, hoic tautome hoic chit déng phan 1ap thé cia chung,
hoc mubi duge dung hoidc solvat ctia hop chit, chit ddng phén 1ap thé, hoic tautome

nay, va chét mang dugc dung hodc chit pha loang.

Theo phuong 4n khac, sang ché d& xuit dugc phdm gbm it nhit mot tautome cta
hop chét theo séng ché, hodc tautome hodc chét déng phan lap thé cua chung, hodc
mudi duge dung hoic solvat ciia hop chat, chit ddng phén 1ap thé, hoic tautome nay, va

chit mang duoc dung hodc chit pha lodng.

Theo phuong 4n khac, séng ché dé xuit duoc phdm gdm it nhit mot hop chét

theo sang ché, hodc tautome hodc chét déng phan 1ap thé cua ching, hodc mubi duoc
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dung hoic solvat ciia hgp chét, chit ddng phan lap thé, hodc tautome nay, cung véi it

nhit mét chit diéu tri bd sung, va chit mang dugc dung hodc chat pha loéng.

Vi du khong gi6i han vé chét diéu tri bd sung dé sir dung két hop v6i hop chét
theo sang ché gﬁ“)m céc thude dugce chon tir nhém gdm: (a) cac thudc hiru dung dé didu
tri bénh Alzheimer va/hodic cac thube hitu dung dé dilu tri mot hodc nhiéu triéu chiing
ctia bénh Alzheimer, (b) cac thude hitu dung dé rc ché qua trinh tong hop AP, va (c) céc

thudc hitu dung dé diéu tri bénh thodi hoa than kinh.

Vi du khong gi6i han khéc vé chét didu trj bb sung dé sir dung két hop voi hop
chit theo sang ché gdm cac thubc hiru dung dé didu tri, ngdn ngua, lam chdm sy khéi
phat, cai thién bénh bit ky c6 lién quan dén AP va/hoic tridu ching cta ching. Vi du
khong gidi han vé bénh c6 lién quan dén AB gém: bénh Alzheimer, hdi chitng Down,
bénh Parkinson, mét tri nhé, mét tri nhé ¢6 lién quan dén bénh Alzheimer, mét tri nhé
c6 lién quan dén bénh Parkinson, hoi chimg thiéu tap trung, hoi chung thiéu tap trung co
lién quan dén bénh Alzheimer, bénh Parkinson, va/hodc hdi chimg Down, bénh sa sut tri
tug, chung dot quy, vi té bao than kinh dém va chirng viém n#o, bénh sa sut tri tué trude
tudi gia, bénh sa sut tri tué tudi gia, bénh sa sut tri tué o lién quan dén bénh Alzheimer,
bénh Parkinson, va/hodc hdi ching Down, ching liét trén nhan tién trién, ching thoai
héa déy vé, chting thoi hoa than kinh, thiéu ning khiru giac, thiéu ning khiru giac co
lién quan dén bénh Alzheimer, bénh Parkinson, va/hodc hoi ching Down, bénh mach
mau p-amyloit, bénh mach mau ndo do ling dong amyloit, xuat huyét ndo di truyén, suy
gidm nhe nhén thic (“mild cognitive impairment: MCI”), ching tdng nhan 4p, ching
thodi hoa do ling dong amyloit, bénh tiéu dudng typ II, cac bién ching thdm tach méau
(tr microglobulin B2 va cac bién ching xudt hién tir 46 & cdc bénh nhan mic chung
thim tach mau), bénh thn kinh & ciru, dé, chirng viém ndo x6p & bo, tén thwong ndo do
chén thuong (“traumatic brain injury: TBI”), va bénh Creutzfeld-Jakob, gdm budc cho
bénh nhan ding it nhat mdt hop chét theo sang ché, hoic tautome hodc chit ddng phan
ctua chung, hodc mubi duge dung hoic solvat ctia hop chét hoic tautome nay, ¢ luong

httu hi€u d€ rc ché bénh hoac cac bénh.
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Theo cic phuong 4n cta sing ché gdm it nhat mot chat didu tri bd sung, vi du
khong gidi han khac vé chét diéu tri bd sung dé sir dung két hop véi hop chit theo sang
ché gbém: chit di khang muscarin (vi du, chit chi vin m; (nhu axetylcholin,
oxotremorin, carbachol, hodc McNa343), hodc chat ddi khang m; (nhu atropin,
dixycloverin, tolterodin, oxybutynin, ipratropium, methoctramin, tripitamin, hodc
gallamin)); chit w@c ché cholinsteraza (vi du, chit @c ché axetyl- va/hodc
butyrylcholinesteaza nhu donepezil (Aricept®), galantamin (Razadyne®), va
rivastigimin (Exelon®); chit d6i khang thu thé N-metyl-D-aspartat (vi du, Namenda®
(memantin HCI, c¢6 sin cta hing Forrest Pharmaceuticals, Inc.); hdn hop ciia chét tc
ché cholinsteraza va chit dbi khang thu thé N-metyl-D-aspartat; chit didu bién gama
secretaza; chit trc ché gama secretaza; chit khang viém khong phai dang steroit; chét
khang viém ma c6 thé giam ching viém than kinh; khang thé khang amyloit (nhu
bapineuzemab, Wyeth/Elan); vitamin E; céc chit cha van thu thé nicotinic axetylcholin;
chit chu van dao nguoc thu thé CB1 hoic chét d6i khang thu thé CB1; chét khéng sinh;
chét kich thich bai tiét hormon phét trién; chat d6i khang histamin H3; chéit chu van
AMPA; chét tc ché PDE4; cac chét chu van dédo ngugc GABAA; chét trc ché su két tu
tinh bot; chit rc ché glycogen synthaza kinaza beta; gen khoi ddu cua hoat tinh alpha
secretaza; chit tc ché PDE-10; chét tc ché Tau kinaza (vi du, chét e ché GSK3beta,
chét &rc ché cdk5, hodc chét tc ché ERK); chét tc ché sy két tu Tau (vi dy, Rember®);
chét e ché RAGE (vi du, TTP 488 (PF-4494700)); vacxin khang Abeta; phdi ti: APP;
chit didu hoa tiét tang insulin, chdt giam cholesterol nhu chit (tc ché HMG-CoA
reductaza (vi du, céc statin nhu Atorvastatin, Fluvastatin, Lovastatin, Mevastatin,
Pitavastatin, Pravastatin, Rosuvastatin, Simvastatin) va/hoac chét @c ché su hr?ip thu
cholesterol (nhu Ezetimibe), hodc hdn hop chét trc ché HMG-CoA reductaza va chit (e
ché su hép thu cholesterol (nhw, vi du, Vytorin®); fibrate (nhw, vi du, clofibrate,
Clofibride, Etofibrate, vdA Nhom Clofibrate); hdn hop fibrate va chit 1am giam
cholesterol va/hodc chét Grc ché sy hdp thu cholesterol; chit chii van thu thé nicotin;
niaxin; hén hop ctia niaxin va chét (e ché sy hdp thu cholesteol va/hodc chit lam giam
cholesteol (vi du, Simcor® (niaxin/simvastatin, c6 sin ctia hing Abbott Laboratories,

Inc.); chit chil vn LXR; chit gia LRP; chét d6i khang thu thé H3; chét uc ché histon
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deaxetylaza; chit wc ché hsp90; chit chi van 5-HT4 (vi du, PRX-03140 (Epix
Pharmaceuticals)); chat d6i khang thu th8 5-HT6; chat dbi khang ho#c chét diéu bién
thu thé mGluR1; chét ddi khang hodc chét diéu bién thu thé mGIuRS5; chét dbi khéng
mGluR2/3; chét d6i khang thy thé Prostaglandin EP2; chit trc ché PAI-1; chit ma c6 thé
gdly ra dong thoat Abeta nhu gelsolin; hop chit 1am yéu protein kim loai (vi duy, PBT2);

va chit diéu bién GPR3; va khang histamin nhu Dimebolin (vi du, Dimebon®, Pfizer).

Theo phuong 4n khac, séng ché dé xuit dugc phim gdm luong hitu hi€u cia mot
hozc nhiéu (vi du, mot) hop chét theo sang ché, va lugng hitu hiéu ciia mot hodc nhidu
chat \rc ché cholinesteraza (vi du, chat tc ché axetyl- va/hodc butyrylcholinesteraza), va

chat mang dugc dung.

Theo phuong 4n khéc, sdng ché dé xuat dugc pham chira lwgng hitu hiéu cia mot
hodc nhi€u (vi dy, mot) hgp chat theo sang ché, va lugng hitu hiéu cia mdt hodc nhidu
chat chi van hodc chat doi khdng muscarin (vi dy, chat chii van m; hodc chét doi khang

my), va chit mang duogc dung.

Theo mot phwong 4n, sang ché dé xuit hdn hop chua lugng hitu hi€u (tkc 1a, hitu
higu dé diéu tri) ctia mot hodc nhiéu hop chét theo sang ché, két hop véi lwong hitu hidu
(ttc 13, hitu hi€u dé diéu tri) cua mot hodc nhiéu hop chét duogc chon tir nhém gém chét
trc ché cholinsteraza (nhu, vi dy, (+)-2,3-dihydro-5,6-dimetoxy-2-[[ 1-(phenylmetyl)-4-
piperidinylJmetyl]-1H-inden-1-on hydroclorua, t&rc 1a, donepezil hydroclorua, c6 sin
dudi dang tén nhén Aricept® ctia donepezil hydroclorua), chét ¢tc ché thu thé N-metyl-
D-aspartat (nhu, vi dy, Namenda® (memantin HCI)); khang thé khang amyloit (nhu
bapineuzumab, Wyeth/Elan), chit wc ché gama secretaza, chit didu bién gama

secretaza, va chit rc ché beta secretaza khong phai 1a hop chét theo sang ché.

Theo mot phuong 4n, séng ché dé xuit hdn hop chira lugng hitu hidu (ttc 13, hitu
higu dé diéu tri) ctia mot hodc nhiéu hop chét theo sang ché, két hop véi lwong hiru hidu
(ttre 13, hiru hiéu dé diu tri) ciia mot hodc nhiéu hop chit dugc chon tir nhém gdm chét
trc ché cholinsteraza (nhu, vi duy, (£)-2,3-dihydro-5,6-dimetoxy-2-[[ 1-(phenylmetyl)-4-

piperidinyljmetyl]-1H-inden-1-on hydroclorua, tirc 1a, donepezil hydroclorua, ¢ sin
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duéi dang tén nhin Aricept® cia donepezil hydroclorua), chit trc ché thy thé N-metyl-

D-aspartat (nhu, vi dy, Namenda® (memantin HCI)).

Theo mot phwong 4n, sang ché d& xudt hdn hop chtra lwong hitu hiéu (tie 13, hitu
hiéu dé diéu tri) ctia mot hodc nhidu hop chét theo sang ché, két hop véi lugng hitu hidu

(trc 1a, hitu hiéu de diéu tri) clia mot hodc nhicu chat rc ché gama secretaza.

Theo mét phuong 4n, sang ché dé xuét hdn hop gdm lwong hitu hiéu (tic 13, hitu
higu @& diéu tri) ctia mot hodc nhidu hop chét theo sang ché, két hop vai lugng hitu higu

(ttc 1, hitu hiéu dé dicu tri) cia mdt hodc nhicu chat di€u bién gama secretaza.

Theo mdt phwong 4an, sang ché dé xudt hdn hop gém lugng hitu hidu (tc 13, hitu
hiéu dé didu tri) cua mot hoac nhiéu hop chét theo sang ché, hodc tautome hodc chét
ddng phan 14p thé ctia chiing, hodc mubi duoc dung hoic solvat ciia hop chét, chét ddng
phan lap thé, hodc tautome nay, két hgp véi lugng hiru hidu (ttre 13, hitu hidu dé didu tri)
ctia mot hodc nhiéu chét e ché gama secretaza va két hop thém véi mot hogc nhidu

chat diéu bién gama secretaza.

Theo phuong 4an khac, sang ché d& xuét hop chét theo sang ché, hodc tautome
hodc chét df”)ng phén 18p thé cua ching, hodc mubi duge dung hodc solvat ctia hgp chét,
chét d&‘mg phén lap thé, hodic tautome nay, ¢ dang tinh khiét, & dang dugc phan lap,

va/hodc ¢ dang dugc phén 1ap va tinh khiét.

Céc tién dugc chit ctia hop chét theo sang ché, hodc tautome hodc chét dong
phén lap thé cta chung, hodc mubi dugc dung hodc solvat cta hop chét, chit déng phéan
1ap thé, va/hoic tautome nay, ciing duoc bao gdm trong pham vi cia sang ché, va dugc

md ta dy du hon dudi day.

Hop chét dugc doteri hoa theo sang ché, hoic tautome hodc chét déng phén lap
thé coa hop chét nady, hodc mubi dugc dung hodc solvat ctia hop chét nay, chét déng
phan 1ap thé, va/hoic tautome nay, ciing dugc bao gdm trong pham vi ciia sang ché, va

duogc mo ta day du hon & trén.
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Theo phuong 4n khéc, sang ché mé ta phuong phéap didu ché duoc phim gdm
budc trdn it nhit mot hop chét theo séng ché, hoic tautome hodc chit déng phan lap thé
ctia chiing, hodic mubi duoc dung hodc solvat cia hop chét, chit ddng phan 1ap thé, hodc

tautome ndy, va chit mang hosc chét pha lodng duoc dung.

Theo phuong 4n khéc, sang ché mé ta phuong phap e ché B-secretaza gdm budce
phoi quan thé t& bao biéu hién p-secretaza vdi it nhit mot hop chit theo sang ché, hodc
tautome ho#c chit ddng phan 14p thé cua chung, hoic mudi duge dung hodc solvat cua
hop chit, chit ddng phan 1ap thé, hodc tautome ndy, & lugng hiru hiéu d@é wc ché B-

secretaza.

Theo phuong 4n khac, sdng ché md ta phuong phéap trc ché B-secretaza & bénh
nhan cin didu tri gdm budc sir dung it nhit mot hop chét theo sang ché, hodc tautome
hodc chéat ddng phén 14p thé cta chiing, hodc mubdi dugc dung hoic solvat ctia hop chét,
chit dong phan lap thé, hodc tautome ndy, & lwong hitu hidu dé didu tri tc ché B-

secretaza & bénh nhan.

Theo phuong 4n khéc, sang ché mé ta phwong phéap e ché BACE-1 gbém bude
phoi quan thé té bao biéu hién BACE-1 véi it nhit mot hop chét theo sang ché, hoic
tautome hodc chit dﬁ“)ng phan lap thé cua chuing, hodc mudi dugc dung hodc solvat cua
hop chit hodc tautome nay, & lugng hiru hi¢u dé uc ché BACE-1 trong céc té bao. Theo
mot phuong 4n, quin thé té bao 1a in vivo. Theo phuong 4n khac, quin thé té bao 13 ex

vivo. Theo phuong 4n khéc, quin thé té bao 1a in vitro.

Theo phuong 4n khéc, sang ché mé ta phuong phép @tc ché BACE-2 gbm budc
phoi quéan thé t& bao biéu hién BACE-2 v6i it nhit mot hop chét theo sang ché, hoic
tautome hodc chit ddng phan lap thé cta chung, hoic mudi dugc dung hodc solvat clia
hop chat hodc tautome nay, & lugng hitu hiéu dé tc ché BACE-2 trong céc té bao. Theo
mot phuong 4n, quan thé té bao 1a in vivo. Theo phuong 4n khac, quin thé té bao 14 ex

vivo. Theo phuong 4n khac, quéan thé té bao 1a in vitro.
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Theo phuong 4n khéc, sang ché mé ta phwong phéap e ché BACE-1 & bénh nhén
can diéu tri gdm budc cho bénh nhan dung it nhit mot hop chét theo sang ché, hoic
tautome hodc chit déng phén lap thé cua chung, hoac mubi dugc dung hodc solvat cia
hop chét, chit dong phan l4p thé, hoic tautome nay, & luong hitu hidu dé didu trj tc ché
BACE-1 & bénh nhéan.

Theo phwong 4n khac, sang ché mé ta phuong phéap wrc ché BACE-2 & bénh nhan
can diéu tri gém budc cho bénh nhan dung it nhat moét hop chét theo sang ché, hoic
tautome hodc chét déng phan 1ap thé cua chung, hodc mudi duge dung hoac solvat cta
hop chét, chit dong phan 1ap thé, hoac tautome nay, & lwong hiru hiéu dé didu tri e ché
BACE-2 ¢ bénh nhan.

Theo phuong 4n khac, sang ché mo ta phuong phéap tc ché su tao thanh AP tu
APP & bénh nhan cin didu tri, gdm budc cho bénh nhan ding it nhit mot hop chét theo
sang ché, hoic tautome hodc chét dong phan lap thé cua ching, hoic mudi duge dung
hoc solvat ctia hop chét, chit ddng phén lap thé, hodc tautome nay, & lugng hitu hiéu
dé trc ché sy tao thanh AB.

Theo phuong 4n khéc, sang ché mo ta phuong phap e ché sy tao thanh mang AP
& bénh nhén can diéu tri, gém buéc cho bénh nhan ding it nhit mot hop chét theo sang
ché, hoic tautome hodc chét déng phan 1ap thé cua chung, hoic mudi duge dung hoac
solvat ctia hop chét, chit ddng phan lap thé, hoic tautome nay, & lugng hitu hidu dé vc

ché sy tao thanh mang AB.

Theo phuong 4n khac, sang ché mé ta phuong phép e ché su tao thanh sgi AP &
bénh nhén can diéu tri, gdm bude cho bénh nhan ding it nhit mot hop chét theo sang
ché, hodc tautome hodc chét dong phan 1ap thé cia ching, hodc mudi dugc dung hoac
solvat ctia hop chét, chit dong phan 14p thé, hoic tautome nay, & lwong hiru hidu dé wc

ché sy tao thanh soi AB.

Theo phwong 4n khéc, sang ché md ta phwong phép e ché su tao thanh oligome

AP & bénh nhén can diéu tri, gdm budc cho bénh nhan dung it nhit mot hop chit theo
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sang ché, hodc tautome hodc chat d@)ng phén 14p thé cua chiing, hodc mudi duge dung
hodc solvat cta hgp chét, chét déng phén lap thé, hodc tautome nay, ¢ luong hitu hiéu

dé e ché su tao thanh sgi Ap.

Theo phuong 4n khac, sang ché mo ta phwong phép e ché su tao thanh soi AB
va oligome AP & bénh nhan can diéu tri, gdm budc cho bénh nhan dung it nhit mot hop
chit theo sang ché, hodic tautome hogic chét ddng phan lap thé cua ching, hoic mudi
duogc dung hoic solvat ciia hgp chat, chit ddng phén 1ap thé, hodc tautome nay, & luong

hitu hi¢u dé we ché su tao thanh sgi AP.

Theo phuong 4n khéc, sang ché mé ta phuong phép trc ché su tao thanh mang ldo
héa va/hodic cac m& r6i to than kinh & bénh nhan can didu tri, gf‘)m budc cho bénh nhin
dung it nhat mot hop chit theo sang ché, hodc tautome hodc chét dong phan lap thé cua
chung, hosic mudi dugc dung hoic solvat ctia hop chét, chét déng phéan 1ap thé, hoic

tautome ndy, & lugng hitu hidu dé e ché su tao thanh soi AB.

Theo phuong an khéc, sang ché mé ta phuong phép didu tri, ngdn ngra, va/hodc
lam chdm sy khoi phat ctia bénh amyloit B (“bénh AB”) va/hoic mot hodc nhiéu triéu
chimg ctia bénh nay gdm budc cho bénh nhan cin didu trj dung it nhit mot hop chét
theo séng ché, hodc tautome hogc chit déng phén 14p thé cua ching, hodc mudi dugc
dung hodc solvat clia hop chét, chit ddng phan 14p thé, hodc tautome nay, ¢ lugng hitu

hiéu dé diéu tri bénh.

Theo phuong an khéc, séng ché mé ta phuong phap didu tri, ngédn ngira, va/hodc
1am cham sy khéi phét cia mot hodc nhidu bénh c6 lién quan dén AP va/hodc mot hogic
nhiéu triéu chimg ctia mot hogic nhidu bénh c6 lién quan dén AB. Vi du khong gidi han
vé bénh c6 lién quan dén AP gdm: bénh Alzheimer, hoi ching Down, bénh Parkinson,
mét tri nh6, mét tri nhé c6 lién quan dén bénh Alzheimer, mt tri nhé c6 lién quan dén
bénh Parkinson, triéu chiing thiéu tap trung, triéu chimg thidu tap trung c6 lién quan dén
bénh Alzheimer, bénh Parkinson, va/hodc hoi chirng Down, bénh sa st tri tug, chimng
dot quy, vi té bao than kinh dém va ching viém ndo, bénh sa st tri tué trude tudi gia,

bénh sa sut tri tué tudi gia, bénh sa sut tri tué¢ co6 lién quan dén bénh Alzheimer, bénh
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Parkinson, va/hodc hoi chimg Down, chirng liét trén nhan tién trién, ching thoéi hoa
day vo, chiing thodi héa than kinh, thidu nang khiru giac, thidu nang khtu giac co lién
quan dén bénh Alzheimer, bénh Parkinson, va/hodc hdi chiing Down, bénh mach méu
B-amyloit, bénh mach mau nio do ling dong amyloit, xuét huyét ndo di truyén, suy
gidm nhe nhan thic (“MCI”), ching ting nhén 4p, thoai héa do ling dong amyloit, bénh
tiéu duong typ II, su phat sinh amyloit lién quan dén bénh tiéu duong, cac bién chung
thAm tach médu (tr microglobulin B2 va céc bién ching xut hién tir d6 & bénh nhan
thdm tach mau), bénh than kinh & ciru, dé, chirng viém néo xép & bo, ton thuong ndo do
chdn thuong (“TBI”) va bénh Creutzfeld-Jakob. Phwong phap nay gdm buéc cho bénh
nhén cén diéu tri dung it nhat mot hop chét theo séng ché, hodc tautome hoic chat déng
phan 1ap thé ctia ching, hodc mudi duge dung hodc solvat ciia hop chét, chit ddng phan

lap thé, hodc tautome nay, & lugng hiru hi¢u dé uc ché bénh hodc céc bénh nay.

Theo mot phuong 4n, sang ché md ta phuong phap didu tri mot hodic nhidu bénh
thoai hoa than kinh, gdm budc cho bénh nhan can diéu tri dung lugng hitu hiéu (tirc 13,
hitu hiéu dé didu tri) ciia mot hodic nhiéu hop chét theo sang ché (hodc tautome hoic
chét ddng phén 14p thé ciia chung, hodic mubi duoc dung hoidc solvat cia hop chét, chét
ddng phén 1ap thé, hodc tautome nay), ding riéng hodc tiy v két hop v6i mot hodc

nhiéu chét diéu tri bd sung co tac dung diéu tri mot hodc nhiéu bénh thoai héa than kinh.

Theo mdt phuong 4n, sang ché mé ta phuwong phap trc ché su ling dong protein
amyloit (vi du, protein amyloit beta) trong, trén hogc xung quanh md than kinh (vi dy,
nfo), gém bude cho bénh nhan can didu tri dung luong hitu hiéu (tic 13, hiru hiéu dé
diéu tri) ctia mot hodc nhidu hop chat theo sang ché (hodc tautome hodc chét ddng phan
1ap thé ctia ching, hoic mudi duge dung hoic solvat ctia hop chit, chit ddng phan lap
thé, hodic tautome nay), ding riéng hodc tiy y két hop véi mot hodc nhidu chat didu tri

bd sung ¢0 tac dung diéu tri mot hodc nhiéu bénh thoai hoa than kinh.

Theo mot phuong an, sdng ché md ta phuong phép diéu tri bénh Alzheimer, gbm
budc cho bénh nhan cin diéu tri diing lwong hitu hiéu (tire 13, hiru hidu dé didu tri) cua
mot hodc nhidu hop chit theo sing ché (hoidc tautome hodic chit ddng phén lap thé cua

chiung, hodc mudi duoc dung hodc solvat cia hop chét, chit dong phén 14p thé, hoic
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tautome nay), dung riéng hodc tiy ¥ két hop v6i mot hodc nhidu chét diéu trj bd sung c6

tac dung diéu tri bénh Alzheimer.

Theo mdt phuong 4n, sang ché md ta phuong phap didu tri hoi ching Down,
gdm bude cho bénh nhan cin diéu tri ding lugng hiru hidu (tirc 13, hivu hidu dé didu tr)
ctia mot hogc nhiéu hop chit theo sang ché (hodc tautome hogic chit ddng phan 1ap thé
cta chung, hodc mudi duge dung hoéc solvat cia hop chét, chat déng phén 1ap thé, hoac
tautome nay), ding riéng hoic tity ¥ két hop voi luong hitu hidu (vi dy, hitu hiéu diéu

tri) ctia mot hodic nhidu hoat chét bd sung ¢6 tac dung diéu tri hoi ching Down.

Theo mot phwong 4n, séng ché mo ta phwong phap didu tri suy gidm nhe nhan
thire, gdm bude cho bénh nhan can diéu tri dung lugng hitu hiéu ctia mot hoic nhidu (vi
du, mot) hop chét theo sang ché (hodc tautome hodc chét dong phan 14p thé cua chung,
hodc mudi dugc dung hodc solvat ctia hop chét, chét dong phén 1ap thé, hoic tautome
nay), diing riéng hodc tiy ¥ két hop véi mot hodc nhidu hoat chit bd sung c6 tac dung

diéu tri bénh suy giam nhe nhan thuc.

Theo mdt phuong 4n, sang ché md ta phuong phéap didu tri chiing tang nhan ap,
gém bude cho bénh nhan can diéu tri dung lugng hitu hidu ctia mdt hodc nhiéu (vi dy,
mot) hop chit theo sang ché (hoic tautome hodc chit ddng phan lap thé cua chung, hoac
mubdi duge dung hoic solvat cua hop chét, chit ddng phén 1ap thé, hodc tautome nay),
ding riéng hoic tiy ¥ két hop véi mot hodc nhiéu hoat chét bd sung c6 tac dung diéu tri

chirng tdng nhéan ép.

Theo mdt phuong 4n, sang ché mé ta phuong phap didu tri bénh mach mau nio
do ling dong amyloit, gdm budc cho bénh nhén can didu tri dung lugng hitu hiéu cua
mot hodc nhidu (vi du, mot) hop chét theo sang ché (hodc tautome hogic chat dong phéan
1ap thé cua ching, hodc mubi dugc dung hodc solvat cta hop chét, chét déng phén lap
thé, hoic tautome nay), ding riéng hodc tiy ¥ két hop v&i mot hodic nhidu hoat chat bd

sung c6 tc dung didu tri bénh mach mau ndo do ling dong amyloit.
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Theo mdt phuong 4n, sang ché con mé ta phuong phap didu tri chimg dot quy,
gé)m bude cho bénh nhan cin diéu tri dung lugng hitu hiéu ctia mot hodc nhidu (vi du,
mot) hop chét theo sang ché (hoidc tautome hoic chit ddng phan 1ap thé ctia chiing, hoic
mudi duoc dung hoic solvat ctia hop chét, chit ddng phan 14p thé, hoic tautome nay),
ding riéng hodc tity ¥ két hop véi mot hodc nhiéu hoat chét bd sung c6 tac dung didu tri

ching dot quy,.

Theo mdt phuong 4n, sang ché mo ta phwong phap didu tri bénh sa st tri tué,
gém bude cho bénh nhén can diéu tri dung lugng hitu hiéu cia mot hodc nhiéu (vi du,
mot) hop chét theo séng ché (hodc tautome hoac chét d@)ng phan lép thé cua chung, hoac
mudi duge dung hoic solvat ciia hop chit, chat ddng phan 1ap thé, hoic tautome nay),
ding riéng hodc tity ¥ két hop véi mot hodc nhiéu hoat chat bd sung c6 tic dung didu tri

bénh sa sut tri tug.

Theo mdt phuong 4n, sang ché md ta phwong phap didu tri vi té bao thn kinh
dém, gdbm budc cho bénh nhan cin diéu tri dung lwgng hitu hiéu cia mot hozic nhiéu (vi
du, mot) hop chat theo sang ché (hoic tautome hodc chit ddng phan lap thé cua chung,
hodc mudi duge dung hodc solvat ctiia hop chét, chit déng phén lép thé, hoic tautome
nay), ding riéng hodc tity y két hop véi mot hogic nhidu hoat chit bd sung c6 tac dung

diéu tri vi t& bao than kinh dém.

Theo mot phuong 4n, sang ché mé ta phwong phap diéu trj chimg viém ndo, gdm
budc cho bénh nhan cén diéu tri dung lwong hiru hiéu ciia mot hodc nhiéu (vi dy, mdt)
hop chét theo sdng ché (hoic tautome hozc chit ddng phan 1ap thé cua chung, hodc
mudi dugc dung hoic solvat ciia hgp chét, chit ddng phan lap thé, hoic tautome nay),
dung riéng hodc tuy y két hop véi mot hodc nhiéu hoat chét bd sung c6 tac dung diéu tri

ching viém nio.

Theo mét phuong 4n, sang ché md ta phwong phap diéu tri tdn thwong ndo do
chén thuong, gdm budc cho bénh nhan can diéu tri ding luong hitu hidu ciia mot hodc
nhidu (vi du, mot) hop chét theo sang ché (hoic tautome hodc chit déng phén lap thé

ctia chiing, hoic mudi duoc dung hodc solvat ctia hop chit, chat ddng phén 1ap thé, hosc
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tautome nay), ding riéng hodc tly ¥ két hgp véi mot hodc nhiéu hoat chit bd sung c6

tac dung diéu tri ton thwong ndo do chin thuong.

Theo mdt phuong 4n, sang ché mo ta phwong phap diéu tri chimg mét chirc nang
khiru gidc, gdbm budc cho bénh nhan can didu tri ding luong hitu hidu cia mot hoic
nhiéu (vi dy, mot) hop chét theo sang ché (hodc tautome hodc chit déng phan 1ap thé
cua chiing, hodc mubi duge dung hodc solvat ctia hop chét, chét déng phén lap thé, hodc
tautome nay), dung ri€ng hodc tuy y két hop v6i mot hodc nhiéu hoat chit bd sung c6

tac dung diéu tri chimg mét chirc ning khtru gidc.

Theo mot phuong 4n, trong mdi phuong phép diéu tri néu & trén, mot hodic nhiéu
chit diéu tri bd sung dugc chon tir mot hodc nhidu chét trc ché cholinesteraza (nhu, vi
dy, (#)-2,3-dihydro-5,6-dimetoxy-2-[[1-(phenylmetyl)-4-piperidinyl|metyl]-1H-inden-
1-on hydroclorua, tic 1a, donepezil hydroclorua, cé san dudi dang nhédn Aricept® clia

donepezil hydroclorua).

Theo mdt phwong 4n, trong mdi phuong phap diéu tri néu & trén, mdt hodc nhidu
chat diéu tri bd sung dugc chon tir nhém gdm chét trc ché khang thé A, chét trc ché
gama secretaza, chat di€u bién gama secretaza, va chat e ché beta secretaza khong phai

12 hop chét theo sang ché.

Theo mdt phuong 4n, trong mdi phuong phép didu tri néu & trén, mot hodc nhidu

chét diu tri bd sung 1a Exelon (rivastigmin).

Theo m6t phuong 4n, trong mdi phuong phap diéu tri néu & trén, mot hodc nhidu

chét didu tri bd sung dugc chon tir Cognex (tacrin).

Theo mot phuong 4n, trong mdi phuong phap didu tri néu & trén, mot hodc nhidu
chit diéu tri bd sung dugc chon tir chit wc ché Tau kinaza (vi du, chét tc ché
GSK3beta, chét trc ché cdks, chét trc ché ERK).

Theo mot phuong 4n, trong mdi phuong phap didu tri néu & trén, mot hodc nhidu

chét diéu tri bd sung dugc chon tir vacxin khang Ap.
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Theo mdt phuong an, trong mdi phwong phap diéu tri néu & trén, mot hoc nhidu

chét didu tri bd sung duoc chon tir phéi tir APP.

Theo mét phuong an, trong mdi phwong phép diéu tri néu & trén, mot hoic nhiéu
chét diéu tri bd sung duoc chon tir mot hodc nhidu chit ma diéu tiét ting enzym phan ra

insulin va/hodc neprilysin.

Theo mdt phuong 4n, trong mdi phuong phap diéu tri néu & trén, mot hodic nhidu
chét didu tri bd sung dugc chon tir mot hodc nhidu chét 1am giam cholesterol. Vi du
khong giéi han vé chit 1am giam cholesterol gdm: statin nhu Atorvastatin, Fluvastatin,
Lovastatin, Mevastatin, Pitavastatin, Pravastatin, Rosuvastatin, Simvastatin, va chit tc

ché su hip thu cholesterol nhu Ezetimibe va dudng chét thuc vat.

Theo mdt phuong 4n, trong mdi phuwong phap diéu tri néu & trén, mot hogc nhidu
chét diéu trj bd sung duoc chon tir mot hoic nhiéu fibrate. Vi du khéng giéi han vé

fibrate gém clofibrate, clofibride, etofibrate, va nhdm clofibrate.

Theo mdt phuong 4n, trong mdi phwong phap diéu tri néu & trén, mot hogic nhidu

chét didu tri bd sung duoc chon tir mét hodc nhidu chét cha van LXR.

Theo mdt phuong 4n, trong mdi phwong phép diéu tri néu & trén, mot hodc nhiéu

chét diéu tri bd sung dugc chon tir mot hodc nhiéu chét gia LRP.

Theo mdt phuong 4n, trong mdi phuong phap diéu tri néu & trén, mot hodc nhiéu

chét didu tri bd sung dugc chon tir mdt hodc nhiéu chit dbi khéng thu thé 5-HT6.

Theo mdt phuong 4n, trong mdi phuong phap diéu tri néu & trén, mot hodc nhiéu

chét diéu tri bd sung dugc chon tir mdt hodc nhiéu chit cha van thu thé nicotin.

Theo mét phuong 4n, trong mdi phwong phap diéu tri néu & trén, mét hodc nhiéu

chét didu tri bd sung duoc chon tir mot hodc nhiéu chét d6i khang thy thé H3.

Theo mdt phuong an, trong mdi phuong phap didu tri néu & trén, mdt hoic nhiéu

chat diéu tri b6 sung dugc chon tir mdt hodc nhicu chat rc ché histon deaxetylaza.
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Theo mét phwong 4n, trong mdi phuong phap diéu tri néu & trén, mdt hodc nhidu

chét diéu tri bd sung duoc chon tir mot hodc nhidu chit e ché hsp90.

Theo mét phwong 4n, trong mdi phuwong phap diéu tri néu ¢ trén, mot hodc nhidu

chat diéu tri bo sung dugce chon tir mot hodc nhi€u chat chu van thu thé muscarin m1.

Theo mét phwong 4n, trong mdi phuong phap diéu tri néu & trén, mdt hodc nhidu
chat diéu tri bd sung dugc chon tr mdt hoac nhiéu chit d6i khéng thuy thé 5-HTe,

mGluR1, va chét didu bién hoic chat chi véan di 14p thé duwong tinh mGIluRS.

Theo mét phwong 4n, trong mdi phuong phap diéu tri néu & trén, mot hodc nhidu

chét diéu trj bd sung duogc chon tir mot hodc nhiéu chat ddi khéang mGluR2/3.

Theo mot phuong 4n, trong mdi phuong phép diéu tri néu & trén, mot hodc nhiéu
chét didu tri bd sung duge chon tir mot hoic nhiéu chét khang viém ma c6 thé 1am giam

ching viém thén kinh.

Theo mdt phuong 4n, trong mdi phuong phép diéu tri néu & trén, mot hodc nhidu
chit diéu tri bd sung duogc chon tir mdt hoac nhiéu chét d6i khang thu thé prostaglandin
EP2.

Theo mot phuong &n, trong mdi phuong phép diéu tri néu & trén, moét hodc nhidu

chét diéu tri bd sung dugc chon tr mdt hodc nhiéu chit tc ché PAI-1.

Theo mdt phuong an, trong mdi phuong phap diéu tri néu & trén, mot hodc nhiéu
chét diéu tri bd sung duoc chon tir mot hodc nhiéu chit ma c6 thé gdy ra dong thoat Ap.

Mot vi du khong gidi han vé chit c6 thé gdy ra dong vao AP 1a gelsolin.

Theo mot phuong éan, sang ché @ xuét bo kit gém, trong cac vat dung riéng biét,
trong mot goéi don, duge phdm dé st dung & dang két hop, trong d6 mdt vat dung chira
luong hitu hidu ctia hop chat theo sang ché (hoic tautome hodc chit dong phan 14p thé
cua chung, hodc mudi duoc dung hoic solvat ctia hop chét, chit déng phan lap thé, hodc
tautome nay) trong chit mang dwoc dung, va, tiy chon, vat dung khac (tirc 13, vat dung

thtr hai) chtra lwong hitu hiéu ciia thanh phan duge tinh khac (nhu dwoc néu dudi day),
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lwong két hop cta hop chét theo sang ché va thanh phan duoc tinh con lai 13 6 hiéu qua
dé: (a) diéu tri bénh Alzheimer, hodc (b) tc ché su ling cin protein amyloit (vi du,
protein beta amyloit) trong, trén hodc xung quanh md than kinh (vi dy, néo), hodc (©)

didu tri bénh thoai héa than kinh, hodc (d) &c ché BACE.

Theo c4c phuong 4n khéc clia no, sang ché d& xuat mot trong sb cac phuong an
bat ky duge néu & trén va dudi ddy trong d6 (cac) hop chét theo sang ché 1a hop chit
hoic cac hop chit duge chon tir nhém gdm céc hop chét 1am vi du theo sang ché duoc

néu dudi day.

Theo céc phuong 4n khac ctia n6, sang ché d& xudt dugc phim bét ky trong s6
cac duge pham dugce néu & trén va dudi day trong d6 (cac) hop chét theo sang ché 1a
hop chit hoic céc hop chét dwgc chon tir nhém gdm cac hop chit lam vi du theo sang

ché dugce néu dudi day.

Céac phuong 4n khéc theo sang ché dé xuét phuong 4n bét ky néu & trén hoac
dudi day ma hudng dén hop chét theo sang ché, hodc viée sir dung hop chét theo sang

ché (vi dy, cac phuong 4n huéng dén phuong phép diéu tri, dwoc phdm va bd kit).

Theo phuong 4n khéc, sang ché mé ta viéc sir dung hop chit theo sang ché, hoic
tautome hodc chit ddng phan 14p thé cia chiing, hogc mubi dugc dung hodc solvat cua
hop chét, chit dong phén 1ap thé, hodc tautome ndy, trong san xuét thuéc dé st dung
trong viéc diéu tri, lam cham sy khéi phat, vd/hodc ngin ngira mot hodc nhiéu bénh AB
va/hodic dé diéu tri, lam cham su khéi phét, va/hoic ngin nglra mot hodc nhidu triéu

chting mot hodc nhiéu bénh AB.
Dinh nghia

Céc thuét ngit duogc st dung trong ban mo ta c6 nghia thong thudng cia nd va
nghia ciia c4c thuat ngit ndy 1a doc 1ap mdi 14n n6 xuét hién. Tuy nhién va trir khi dugc
quy dinh khéc, cac dinh nghia sau day st dung xuyén subt ban mé ta va yéu ciu bao hd.
Tén hoéa hoc, tén thong thuong va cAu trac hoa hoc ¢6 thé duge st dung thay thé cho

nhau dé mé ta ciu tric giéng nhau. Cac dinh nghia nay str dung bit ké 1a thuat ngit dugc
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str dung riéng 1é hodc két hop véi cac thuat ngit khac, trir khi ¢6 quy dinh khéac. Do d¢,
dinh nghia vé “alkyl” ding cho “alkyl” cling nhu phéan “alkyl” gbém “hydroxyalkyl”,
“haloalkyl”, arylalkyl-, alkylaryl-, “alkoxy” v.v.

Can hiéu rang, theo cac phwong 4n khéc cua sang ché duoc néu trong ban mo ta,
bién s bat ky khong duge xéac dinh cu thé trong ngit canh ctia phuong an 1a nhu dugc
xé4c dinh trong cdng thirc (I). Cacbon bét ky ciing nhw nguyén t khac loai ¢6 hoa tri
khong thoa man trong phan mo ta, so dd, vi du va bang trong ban mo ta dugc thira nhan

1a c6 du s6 lwong nguyén tir hydro dé thoa man hoa tri.

Nhu dugc néu trong ban mo ta ndy, “hop chat l[am vi du theo sang ché” (hoic
“hop chat 1am vi dy” hodc “vi du”) gdm, ndi chung va néi riéng, mdi hop chat trong s

cac hop chat da néu véi so lugng vi du trong céc vi du diéu ché.

Nhu dugc néu trong ban mo ta nady, cic bién sd nhu R1, R2, R3, va R* ¢6 thé
khong dugc thé hogic dugc thé bing mot hodc nhidu nhém RS, Can hiéu rang gidi han
trén cta sd lugng céc phén tir thé (dugc nhic dén trong cum tir “mét hodc nhiéu phén tr
thé”) 1a sb lugng céc nguyén tir hydro c6 sin trén gde twrong ung (R!, R2, R, hoic R%)

ma 12 ¢6 sén d¢ thay thé bang phan tir thé ma s& tao ra gbc én dinh v& mit héa hoc.

Nhu dugce néu trong ban mo ta nay, mot hodc nhiéu bién sb -L1-, -L2-, va —L3- ¢O
cong thirc chung tlty ¥ doc 14p 1a lién két. Can hiu rang khi bién sb nay 14 lién két, cac
gbc duoc ndi boi bién sb d6 duge gin truc tiép bang lién két cong hoa tri. Nhu vay,
bing cach minh hoa khong han ché, hop chét c6 cong thire (I) trong d&6 mdi nhém -Li-,

-L>- va —Ls- 1a lién két c6 thé dugc thé hién dudi dang:

NH

R1
HN N/
R® lo
<( P G # nd 2
n R4 |\R2
R3
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Gbe ‘@_ , ma c6 thé 1a thy ¥ dugc thé nhu duge néu trong ban mo ta nay,

la vong dugc dé cdp den trong ban mo ta nay lam “vong A.”

Géc ‘ , ma c6 thé 1a thy y dugc thé nhu duge néu trong ban mo ta nay,

la vong duoc d€ cdp dén trong ban mé ta nay lam “vong B.”

“t nhat mot” ¢ nghia 12 mot hodc nhidu hon mot, vi du, 1, 2, hodc 3, hodc trong

vi du khéc 1a 1 hodc 2, hodc trong vi du khac 1a 1.

Trong céc cong thirc khac nhau ctia hop chit theo sang ché, vi du, trong cong

thire (I), mdi théng sé m, n, va p doc 14p duoc chon tir cac sb nguyeén, trong do:
m 16n hon hoic bang 0;
n 1én hon hoéc bﬁng 0;va
p 16n hon hoic bing 0,

trong d6 gié tri tong t6i da ctia m va n 1a s lwong téi da cta cac nguyén tir hydro
c6 thé thay thé c6 sin trén vong A, va trong d6 gié tri ti da ctia p 12 sb lugng i da cta
cac nguyén tir hydro co thé thay thé c6 sin trén vong B. Trir dang mudi, “sb lwong tbi
da clia cac nguyén tit hydro c6 thé thay thé c6 sin” dé cap dén sb lwong t6i da ma s& tao

ra phén tr trung tinh.

‘ , 5t
Béng cach minh hoa khong han ché, khi vong A 14 nhém O\/j , gia tri

n,
f\—/( S
2 r. . A \ Q\ . e LR A
tong toi da cia m va n 1a 17. Khi vong A 12 nhém hoic S , gia tri tong toi

dacitamvanla3.
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Trong hop chét theo sang ché, vi du, trong cong thire (I), mdi trong sb vong A va
vong B (khi ¢6 mit) dugc chon tir nhém gdm aryl mot vong, heteroaryl mot vong,
xycloalkyl mdt vong, xycloalkenyl mot vong, heteroxycloalkyl mot vong,
heteroxycloalkenyl mot vong, va nhém da vong, mdi nhém trong s§ cic nhém nay cé

thé khong dugc thé hodc ty v duge thé tiép nhu dwoc thé hién trong cong thirc (I).
Thuat ngit “aryl mot vong” dugce st dung trong ban mb ta dé cap dén phenyl.

Thuat ngit “heteroaryl mot vong” dwgc st dung trong ban mo ta dé cép dén
nhém heteroaryl mot vong c6 4 dén 7 canh gbém tir 1 dén 4 nguyén tir vong khac loai,
nguyén tir vong khéc loai doc 1ap dugc chon tir nhom gém N, O, va S, va céc oxit cua
chung. Piém gin vai gbc ban ddu 13 v6i cacbon vong hodc nguyén tir vong khéc loai cd
sin bat ky. Vi du khong gi¢i han vé gdc heteroaryl mot vong gdm pyridyl, pyrazinyl,
furanyl, thienyl, pyrimidinyl, pyridazinyl, pyridon, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl, pyrazolyl, furazanyl, pyrolyl, pyrazolyl, triazolyl, thiadiazolyl (vi du, 1,2,4-
thiadiazolyl), pyrazinyl, pyridazinyl, imidazolyl, va triazinyl (vi du, 1,2,4-triazinyl), va

cac oxit cua chung.

Thuat ngit “xycloalkyl mot vong” duge st dung trong ban mé ta dé& cap dén
nhém xycloalkyl mét vong ¢6 3 dén 7 canh. Vi du khong giéi han v& nhém xycloalkyl
mdot vong gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xycloheptyl.

Thut ngit “xycloalkenyl mdt vong” duoc st dung trong ban md ta dé cip dén
nhém xycloalkyl khong thom ¢6 3 dén 7 canh chira mot hodc nhiéu lién két doi cacbon-
cacbon. Vi du khong giéi han gdm xyclopropenyl, xyclobutenyl, xyclopentenyl,

xyclohexenyl, va xycloheptenyl.

Thuat ngit “heteroxycloalkyl mot vong” duge sir dung trong ban md ta d& cép
dén nhom heteroxycloalkyl mot vong c6 4 dén 7 canh gdm tir 1 dén 4 nguyén tir vong
khéc loai, nguyén tir vong khéc loai nay doc lap dugc chon tir nhom gébm N, N-oxit, O,
S, S-oxit, S(0), va S(0)2. Piém gin vé6i gbc ban dau 1a véi cacbon vong hodc nguyén tu

vong khac loai ¢6 sin bét ky. Vi du khéng gi6i han vé nhém heteroxycloalkyl mot vong
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gdbm piperidyl, oxetanyl, pyrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, beta lactam, gama
lactam, delta lactam, beta lacton, gama lacton, delta lacton, va pyrolidinon, va cac oxit

cua chung.

N

Vi du khong gi6i han vé oxetanyl duoc thé bang alkyl thip gdm gdc: :cla.

Thuét ngit “heteroxycloalkenyl mot vong” dugc st dung trong ban mo ta d& cap
dén nhom heteroxycloalkenyl mot vong c6 4 dén 7 canh gdm tir 1 dén 4 nguyén tir vong
khéc loai, nguyén tir vong khéc loai nay doc 1ap duge chon tir nhém gdm N, N-oxit, O,
S, S-oxit, S(0), va S(0).. Piém gin véi gbc ban dau 1a v6i cacbon vong hodc nguyén tu
vong khic loai ¢6 sin. Vi du khong gi6i han v& nhém heteroxycloalkenyl mot vong gdm
1,2,3,4-tetrahydropyridinyl,  1,2-dihydropyridinyl,  1,4-dihydropyridinyl, 1,2,3,6-
tetrahydropyridinyl,  1,4,5,6-tetrahydropyrimidinyl, 2-pyrolinyl, 3-pyrolinyl, 2-
imidazolinyl, 2-pyrazolinyl, dihydroimidazolyl, dihydrooxazolyl, dihydrooxadiazolyl,
dihydrothiazolyl,  3,4-dihydro-2H-pyranyl,  dihydrofuranyl,  flodihydrofuranyl,
dihydrothiophenyl, va dihydrothiopyranyl, va cac oxit cua ching.

Thuét ngit “nhém da vong” duge st dung trong ban mé ta d& cip dén hé vong
ngung tu gdm hai (bixyclic), ba (trixyclic), hodc nhiéu hon ba vong ngung tu, trong d6
mdi vong clia hé vong ngung tu ndy doc 14p duge chon tir nhém gdm phenyl, heteroaryl
mot vong, xycloalkyl mot vong, xycloalkenyl mdt vong, heteroxycloalkyl mot vong, va
heteroxycloalkenyl mot vong. Piém gin v6i gc ban ddu 1a véi cacbon vong ¢ san

hoic (néu c6 miit) nguyén ti vong khac loai trén vong ngung tu bit ky.

Can dugc hi€u rang, mdi nhom trong sd cac nhém da vong duge md ta dudi day
c6 thé khong dugc thé hodc dugce thé, nhu duge néu trong ban md ta nay. Chi ¢6 diém

gén véi gbe ban dau méi duge thé hién bang dudng lwon song.
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Thuit ngit nhém da vong gdm nhém thom hai vong. Vi du khong giéi han vé

I
nhém da vong ma 12 nhém thom hai vong gom: 2

Thuat ngit nhém da vong gdm nhém thom khac loai hai vong gdm tir 1 dén 3
hodc nhiéu hon 3 nguyén tir vong khéac loai, mdi nguyén tir vong khac loai nay doc lap
duogc chon tir nhém gém N, O, va S, S(O), S(O)2, va cac oxit cia N, O, va S, va cac oxit
cua chiing. Vi du khong gi6i han vé nhém da vong ma 1a nhém thom khac loai hai vong
gdm tir 1 dén 3 nguyén tr vong khac loai, mdi nguyén tir vong khéc loai nay doc lap

duoc chon tir N, O, va S gdm c4c nhdm sau, va cac oxit cia chung:
XX XX
O OO GO OO0 OO
N ~.N
(> T ﬁC > ﬁ@“— e
N < N A
m<

/<
X" SN X N
| Ne. N s 4 5
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(o D0 o O ¢
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<
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Thuat ngit nhém da vong gdm nhém xycloalkyl hai vong no. Vi du khong gidi

-

han vé nhém da vong ma 1a nhém xycloalkyl hai vong no gom céc nhém sau:

Thuat ngit nhém da vong gdm nhém xycloalkyl hai vong khong no mét phin. Vi
du khong giéi han vé& nhém da vong ma gdm nhoém xycloalkyl hai vong khong no mot

phan gém céc nhom sau:

Thuat ngit nhém da vong gdbm nhém hai vong no mot phan hoic no hoan toan
gbdm tr 1 dén 3 nguyén tr vong khac loai, mbi nguyén tir vong khéc loai nay doc 14p
dugc chon tir nhém gdm N, O, va S, S(0), S(O)2, va céc oxit ciia N va S. Cac vong nay
cling ¢co thé tly ¥ ¢6 chira mdt hodc nhidu nhém oxo, nhu duge xic dinh trong ban mé
ta nay. Vi du khong gi6i han vé nhém da vong ma 1a nhém hai vong no mdt phin hoic
no hoan toan gdm tir 1 dén 3 nguyén tir vong khac loai, mdi nguyén tir vong khéc loai

nay doc 1ap dugc chon tir N, O, va S gobm cdc nhom sau, va cac oxit cua chiing:

O QG G QO o U N\ﬁ

b

QI3 O 0 S0 Qo
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b

Thuét ngit nhém da vong gdbm nhém ba vong thom, nhém ba vong xycloalkyl,
cling nhu nhém ba vong thom khac loai va no mét phin va no hoan toan. Pdi véi nhém
ba vong chira nguyén tir vong khéc loai, cac nhém ba vong ndy ndy gdbm mot hodc nhidu
(vi dy, tir 1 dén 5) nguyén tir vong khéc loai, trong d6 mdi nguyén tir vong khéc loai doc
13p duogc chon tr N, O, va S, S(O), S(O)2, va céc oxit cua N, O, va S: Vi dy khéng gisi

han v€ nhom da vong ba vong gom cic nhom sau, va, néu c6 thé, cic oxit cia ching:
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"Bénh nhan" gdm ca nguoi va dong vat khong phai ngudi. Dong vat khdng phai

ngudi gdm dong vat nghién ciru va dong vat bdu ban nhu chudt nhit, dong vat linh
trudng, khi, khi khong dudi loai 16n, giéng choé (vi duy, chd), va giéng meo (vi du, méo
nha).

"Dugc pham" (hodc “ché phidm duoc dung”) c6 nghia 1a ché phém thich hop dé
st dung cho bénh nhan. Ché phim nay c6 thé chtra hop chit nguyén chét (hoic hop
che‘it) theo sang ché hodc hdn hop cua chung, hodc mudi, solvat, céc tién duoc chit, chét
déng phén, hodc tautome ctia chiing, hoac chung co thé c6 chua mot hodc nhiéu chét
mang hodc chét pha loang dwoc dung. Thuét ngit “dugc phdm” con nhdm muc dich bao
gbm ca ché phdm & lugng 16n va don vi lidu lugng riéng gdm nhidu hon mot (vi dy, hai)
chat duoc tinh nhu, vi dy, hop chét theo sang ché va chét bd sung duge chon tir danh
sach gdm céc chit bd sung dugc néu trong ban mo ta, cing véi ta dugce khong c6 dugc

tinh. Ché phdm & lugng 16n va mdi don vi lidu lwong riéng c6 thé chua lwong ¢b dinh
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ctia "nhiéu hon mét chét duoc tinh" da ndi & trén. Ché pham & lugng 16n 12 nguyén liéu
chura dugc tao thanh cac don vi lidu lugng riéng. Pon vi lidu lugng minh hoa la don vi
lidu luong ding qua duong miéng nhu vién nén, vién tron va dang twong ty. Twong tu,
phwong phap diéu tri cho bénh nhan dwoc néu trong ban mo ta bang cach sit dung dugc
phim theo sang ché ciing nhim muc dich bao gbm viéc sir dung ché pham & luong 16n

va cac don vi licu lugng riéng noi trén.
“Halogen” c6 nghia la flo, clo, brom, hoac iot. T6t hon 14 flo, clo va brom.

"Alkyl" ¢6 nghia 1 nhém hydrocacbon béo ma c6 thé 1a mach thing hodc mach
nhanh va gdm khoang tir 1 dén 20 nguyén tir cacbon trong chudi. Tét hon 13, nhém
alkyl c6 chtra khoang tir 1 dén 12 nguyén tir cacbon trong chudi. Tt hon nita 13, nhém
alkyl c6 chira khoang tir 1 dén 6 nguyén tir cacbon trong chudi. Phan nhénh ¢6 nghia la
mot hogic nhidu nhém alkyl thip nhu metyl, etyl hodc propyl, duge gin v6i chudi alkyl
mach thng. "Alkyl thip" 12 nhém c¢6 khoang tir 1 dén 6 nguyén tir cacbon trong chudi
ma c6 thé 13 mach théng hodc mach nhanh. "Alkyl" ¢6 thé khong duoc thé hogic dugc
thé tiy ¥ bi mot hodc nhiéu phéan tir thé ma c6 thé 1a giéng hodc khac nhau, mdi phan
ttr thé nhu dugc néu trong ban mo ta nay hodc doc lap dugc chon tir nhém gém halo,
alkyl, haloalkyl, spiroxycloalkyl, aryl, xycloalkyl, xyano, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl), -NH(xycloalkyl), -N(alkyl),, -O-C(O)-alkyl, -O-C(O)-aryl, -O-
C(O)-xycloalkyl, carboxy va —C(O)O-alkyl. Vi du khong gii han vé nhém alkyl thich
hop gdm metyl, etyl, n-propyl, isopropyl va t-butyl.

“Haloalky]” c6 nghia 12 alkyl nhu dugc xé4c dinh & trén trong d6 mdt hodc nhiéu

nguyén tir hydro trén alkyl dugc thay thé bing nhém halo dwgc dinh nghia & trén.

"Heteroalkyl" c6 nghia 1 gbc alkyl nhu duoc xac dinh & trén, ¢6 mot hodc nhidu
nguyén tir cacbon, vi du mot, hai hodc ba nguyén tir cacbon, dugc thay thé bing mot
hodc nhiéu nguyén tir khac loai, ma co thé 1a giéng hodc khéac nhau, trong d6 diém gén
v6i phan con lai cia phéan tir qua nguyén tir cacbon cia gbe heteroalkyl. Nguyén tir khac
loai thich hgp gdm O, S, S(0), S(O)2, va -NH-, -N(alkyl)-. Vi du khong gi¢i han gdm
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cte, thioete, amin, hydroxymetyl, 3-hydroxypropyl, 1,2-dihydroxyetyl, 2-metoxyetyl, 2-

aminoetyl, 2-dimetylaminoetyl, va dang tuong tu.

"Alkenyl" c6 nghia 1a nhém hydrocacbon béo c6 chira it nhat mot lién két doi
cacbon-cacbon va c6 thé 1a mach thang hodc mach nhéanh va gdm khoang tir 2 d&én 15
nguyén tir cacbon trong chudi. Tt hon 13, nhém alkenyl c6 khoang tir 2 dén 12 nguyén
tir cacbon trong chudi; va t6t hon nita néu 14 khoang tir 2 dén 6 nguyeén tr cacbon trong
chudi. Phan nhénh c6 nghia 1a mot hogc nhiéu nhém alkyl thip nhu metyl, etyl hodc
propyl, duoc gin véi chudi alkenyl mach thing. "Alkenyl thap" ¢6 nghia 1a khoang tir 2
dén 6 nguyén tr cacbon trong chudi ma c6 thé 1a mach thing hodc mach nhénh.
“Alkenyl" ¢6 thé khong dugc thé hodc duge thé tily ¥ boi mot hodc nhiéu phén tir thé
ma co thé 1a giéng hodc khéac nhau, mdi phﬁn tr thé doc 18p dugc chon tir nhom gém
halo, alkyl, aryl, xycloalkyl, xyano, alkoxy va —S(alkyl). Vi du khong gi6i han v& nhom
alkenyl thich hop gdm ethenyl, propenyl, n-butenyl, 3-metylbut-2-enyl, n-pentenyl,

octenyl va decenyl.

“Alkylen” c¢6 nghia 1a nhém hai chirc thu dwgc bang cach loai b nguyén tir
hydro khoi nhém alkyl duge dinh nghia & trén. Vi du khong gi6i han vé alkylen gdm
metylen, etylen va propylen. Thong thudng hon, hiu t6 “en” trén alkyl, aryl,

heterxycloalkyl, v.v. chi géc héa tri hai, vi dy, -CH>CHz»- 1a etylen, va 2 O é la
para-phenylen.

"Alkynyl" 12 nhém hydrocacbon béo c6 chira it nhit mot lién két ba cacbon-
cacbon va c6 thé 1a mach thing hodc mach nhénh va gém khoang tir 2 dén 15 nguyén tr
cacbon trong chudi. Tét hon 13, nhém alkynyl c6 khoang tir 2 dén 12 nguyén tr cacbon
trong chudi; va tdt hon nita 1a khoang tir 2 dén 4 nguyén tit cacbon trong chudi. Phan
nhanh c6 nghia 1a mdt hozc nhiéu nhém alkyl thip nhu metyl, etyl hodc propyl, dugc
gén vai chudi alkynyl mach thing. "Alkynyl thip" nghia la khoang tir 2 dén 6 nguyén tir
cacbon trong chudi ma c6 thé 1a mach thing hodc mach nhanh. Vi dy khong gi6i han vé
nhém alkynyl thich hgp gbém ethynyl, propynyl, 2-butynyl va 3-metylbutynyl.
“Alkynyl" c6 thé khong dugc thé hoic duoc thé tiy ¥ béi mot hodc nhidu phan tir thé
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ma c6 thé 13 gidng hodc khac nhau, mdi phan tir thé doc 1ap duge chon tir nhém gdm
alkyl, aryl va xycloalkyl.

“Alkenylen” c6 nghia 12 nhém hai chirc thu dugc bang cach loai bé hydro ra khoi
nhom alkenyl dugc dinh nghia & trén. Vi du khong gi6i han vé alkenylen gdm —
CH=CH-, -C(CH3)=CH-, va -CH=CHCHa-.

"Aryl" c¢6 nghia 1a hé vong mot vong hodc nhidu vong thom gbm khoang tir 6
dén 14 nguyén tir cacbon, t&t hon 1a khoang tir 6 dén 10 nguyén tr cacbon. Nhém aryl
c6 thé tiy v duoc thé bing mot hodc nhidu "phin tir thé hé vong" ma c6 thé 1a gidng
hodc khéac nhau, va nhu dugc xdc dinh trong ban mo ta nay. Vi du khong giéi han vé

nhém aryl thich hop gdm phenyl va naphtyl.

"Heteroaryl" ¢6 nghia 1a h§ vong mot vong hodc nhidu vong thom gdm khoéang
tir 5 dén 14 nguyén tir vong, tbt hon 1a khoang tir 5 dén 10 nguyén tir vong, trong do
mot hodc nhidu nguyén tir vong 1a thanh phan khong phai 14 cacbon, vi du nito, OXy
hodc luu huynh, & dang riéng 1& hodc hdn hop. C4c heteroaryl duoc wu tién c6 chira
khoang tir 5 dén 6 nguyén tir vong. "Heteroaryl" c6 thé tly y dugc thé boi mot hodc
nhiéu "ph?ln ttr thé hé vong" ma co thé 1a giéng hodc khéc nhau, va nhu dugc xac dinh
trong ban mo ta nay. Tién td aza, oxa hogc thia trudc tén gbc heteroaryl c6 nghia 1a it
nhat mé6t nguyén tr nito, oxy hogc lvu huynh 1an lugt ¢6 mat duéi dang nguyén t& vong.
Nguyén t nito ctia heteroaryl c¢é thé tly y duwoc oxy hoéa thanh N-oxit tuong Ung.
“Heteroaryl” ciling c¢6 thé gém heteroaryl nhu dugc xac dinh & trén ngung tu va4i aryl
nhu duge x4c dinh & trén. Vi du khong giéi han vé heteroaryl thich hop gbm pyridyl,
pyrazinyl, furanyl, thienyl (theo cach khac duge d& cap dén 1a thiophenyl), pyrimidinyl,
pyridon (gdm pyridon dugc thé N), isoxazolyl, isothiazolyl, oxazolyl, thiazolyl,
pyrazolyl, furazanyl, pyrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyridazinyl,  quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl,
imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyl,
pyrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl,
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benzothiazolyl va chit twong tw. Thuét ngit “heteroaryl” con dé cap dén gbc heteroaryl

no mdt phan nhu, vi dy, tetrahydroisoquinolyl, tetrahydroquinolyl va chét twong tu.

"Xycloalkyl" c6 nghia 12 hé¢ vong mot vong hodc nhiéu vong khong thom gdm
khoang tir 3 dén 10 nguyén tir cacbon, tot hon 1a khoang tir 5 dén 10 nguyén ti cacbon.
Vong xycloalkyl dugc wu tién c6 chira khoang tlir 5 dén 7 nguyén tir vong. Xycloalkyl
c6 thé tiy y dugc thé bing mot hodc nhidu "phin tir thé hé vong" ma c6 thé 1a gidng
hodc khac nhau, va nhu dugc x4c dinh trong ban mé ta ndy. Vi du khong gi6i han vé
xycloalkyl mét vong thich hgp gdm xyclopropyl, xyclopentyl, xyclohexyl, xycloheptyl
va dang twong tu. Vi du khong giéi han vé xycloalkyl da vong thich hop gbém 1-
decalinyl, norbornyl, adamantyl va chét twong tw. Vi du khéng gidi han khac vé

xycloalkyl gdm céc chét sau:
b H ] s ) Py Vél

"Xycloalkenyl" c6 nghia 14 hé vong mdt vong hoic nhiéu vong khong thom gdm
khoang tir 3 ¢én 10 nguyén tir cacbon, t&t hon 13 khoang tir 5 dén 10 nguyén tir cacbon
ma chira it nhat mot lién két dbi cacbon-cacbon. Vong xycloalkenyl duge wu tién c6
chira khoang tir 5 dén 7 nguyén tir vong. Xycloalkenyl c6 thé dugc thé tiy y bing mot
hodc nhiéu "phén tir thé hé vong" ma c6 thé 1a gibng hoidc khac nhau, va nhu dugc xac

dinh & trén. Vi du khéng gi6i han vé xycloalkenyl mdt vong thich hop gdm
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xyclopentenyl, xyclohexenyl, xyclohepta-1,3-dienyl, va chét twong tu. Vi du khong gidi
han vé xycloalkenyl da vong thich hop 14 norbornylenyl.

“Heteroxycloalkyl” (hodc "heteroxyclyl") c6 nghia 1a hé vong mot vong hoic
nhiéu vong no khong thom gdm khoang tir 3 dén 10 nguyén tir vong, tdt hon 1a khoang
tir 5 dén 10 nguyén tir vong, trong d6 mét hodc nhidu nguyén tir trong hé vong 1a thanh
phan khéng phai la cacbon, vi du nito, oxy hodc luu huynh, & dang riéng 1€ hogc hdn
hop. Khong c6 nguyén tir oxy va/hogic luu huynh lién k& nao ¢6 mit trong hé vong.
Heteroxyclyl dugc wu tién c6 chira khoang tir 5 dén 6 nguyén ti vong. Tién t aza, oxa
hoic thia truéc tén gbe heteroxyclyl c6 nghia 1a it nhit mot nguyén tr nito, oxy hodc
lwvu huynh 1an lugt c¢6 mit dudi dang nguyén tir vong. —NH bt ky trong vong
heteroxyclyl c6 thé dugc bao vé nhu, vi dy, duéi dang nhém -N(Boc), -N(CBz), -
N(Tos) va dang tuong tu; sy bao vé nay ciing dugc xem 1a mot phan ciia sang ché.
Heteroxyclyl c¢6 thé dugc thé tity ¥ béi mot hodic nhidu "phin tir thé hé vong" ma c6 thé
la giéng hodc khac nhau, va nhu dugc x4c dinh trong ban mo ta nay. Nguyén tr nito
hodc luu huynh cta heteroxyclyl ¢6 thé tily ¥ dugce oxy héa thanh N-oxit, S-oxit hodc
S,S-dioxit twong tng. Nhu vay, thuat ngit “oxit” khi xuét hién trong dinh nghia v& bién
sd trong cdu tric tong quat duge néu trong ban md ta, dé cap dén N-oxit, S-oxit, hodc
S,S-dioxit twong tng. Vi du khdéng gidi han vé& vong heteroxyclyl mot vong thich hgp
gdm piperidyl, pyrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl,
1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, lactam, lacton, va dang tuong tu.
“Heteroxyclyl” con gdm vong trong d6 =O thay thé hai hydro c6 s&n trén cung nguyén
tir cacbon (ttrc 13, heteroxyclyl gdm vong c6 nhém cacbonyl trong vong). Nhém =O nay

co thé dugc dé cdp trong ban mo td nay 1a “oxo” nhu dugc néu dudi day.

“Heteroxycloalkenyl” (hodc "heteroxyclenyl") c6 nghia 1a hé vong modt vong
hoic nhiéu vong khong thom gdm khoang tir 3 dén 10 nguyén tu vong, tot hon 1a
khoang tir 5 dén 10 nguyén tir vong, trong d6 mot hodc nhidu nguyén tir trong hé vong
1a thanh phan khéng phai 1a cacbon, vi du nguyén tir nito, oxy hodc luu huynh, & dang
riéng 1é hodc hdn hop, va chtra it nhat mét lién két d6i cacbon-cacbon hoic lién két dai

cacbon-nito. Khong c6 nguyén tir oxy va/hodc lwu huynh lién ké nao c6 mat trong hé
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vong. Vong heteroxyclenyl dugc wu tién c6 chira khoang tir 5 dén 6 nguyén tir vong.
Tién tb aza, oxa hoic thia trudc tén gbe heteroxyclenyl c6 nghia 13 it nhit mot nguyén
tir nito, oxy hodc luu huynh 1an luot c6 mit dudi dang nguyén tir vong. Heteroxyclenyl
c6 thé duoc thé tily ¥ béi mot hodc nhidu phén tir thé hé vong, trong d6 "phan tir thé hé
vong" 1a nhu duoc xdc dinh & trén. Nguyén tir nito hodc luu huynh cua heteroxyclenyl
c6 thé tiry ¥ duge oxy héa thanh N-oxit, S-oxit hoic S,S-dioxit twong tng. Vi du khong
gi¢i han vé nhém heteroxyclenyl thich hop gdm 1,2,3,4-tetrahydropyridinyl, 1,2-
dihydropyridinyl, 1,4-dihydropyridinyl, 1,2,3,6-tetrahydropyridinyl, 1,4,5,6-
tetrahydropyrimidinyl,  2-pyrolinyl, 3-pyrolinyl, 2-imidazolinyl, 2-pyrazoliny],
dihydroimidazolyl, dihydrooxazolyl, dihydrooxadiazolyl, dihydrothiazolyl, 3,4-dihydro-
2H-pyrany]l, dihydrofuranyl, flodihydrofurany]l, 7-oxabixyclo[2,2,1]heptenyl,
dihydrothiophenyl, dihydrothiopyranyl, va dang twong tw. “Heteroxyclenyl” con gém
vong trong d6 =O thay thé hai hydro c6 sin trén cing nguyén ti cacbon (tae 1a,
heteroxyclenyl gdbm vong c6 nhém cacbonyl trong vong). Vi du vé gbe nay la

pyrolidenon (hodc pyrolon):

H
N

(02

Cén luu y ring trong hé vong c6 chira nguyén ti khac loai theo sang ché, khong
c6 nhém hydroxyl nio trén nguyén tir cacbon lién k& v6i N, O hoic S, cling nhu khong
c6 nhém N hodc S ndo trén cacbon lién ké véi nguyén tir khic loai khac. Nhu vay, vi

dy, trong vong:

khéng c6 -OH nao dugc gin truc tiép véi cacbon duoc danh ddu 2 va 5.
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“Arylxycloalkyl” (hodc “xycloalkyl dugc ngung tu aryl”) c¢6 nghia 1a nhém thu
dugc tr aryl ngung tu va xycloalkyl nhu dwoc x4c dinh trong ban md ti nay.
Arylxycloalkyl duge uvu tién 12 nhom trong d6 aryl 1 phenyl (ma c6 thé duge dé cép
dén 13 “ngung tu benzo™) va xycloalkyl ¢6 chira khoang tir 5 dén 6 nguyén t vong.
Arylxycloalkyl c¢6 thé duoc thé tiy ¥ nhu duge néu trong ban mod ta nay. Vi du khong
giéi han vé arylxycloalkyl thich hop gdm indanyl (xycloalkyl dugc ngung tu benzo) va
1,2,3,4-tetrahydronaphtyl va dang twong tu. Lién két v6i gbc ban diu qua nguyén tur

cacbon khong thom.

“Arylheteroxycloalkyl” (hodc “heteroxycloalkyl dugc ngung tu aryl”) c6 nghia la
nhom thu dugc tir aryl ngung tu va heteroxycloalkyl nhu dugc xac dinh trong ban mo ta
ndy. Arylheteroxycloalkyl dugc wu tién 1a nhém trong d6 aryl 13 phenyl (ma c6 thé dugc
dé cap dén 1a “ngung tu benzo”) va heteroxycloalkyl ¢6 chua khoang tir 5 dén 6 nguyén
tir vong. Arylheteroxycloalkyl c6 thé duoc thé tuy ¥, va/hodc c6 chaa oxit hodc oxo,
nhu duge néu trong ban mo ta ndy. Vi du khéng gidi han vé heteroxycloalkyl ngung tu

aryl thich hop gém:

OSSR e e

Lién két véi gbc ban dau qua nguyén tir cacbon khong thom.

Can duge hiéu ring cac thuat ngit “aryl dugc ngung tu aryl”, “xycloalkyl duoc
ngung tu aryl”, “xycloalkenyl dugc ngung tu aryl”, “heteroxycloalkyl dugc ngung tu
aryl”, “heteroxycloalkenyl dugc ngung tu aryl”, “heteroaryl dugc ngung tu aryl”, “aryl
dugc ngung tu xycloalkyl”, “xycloalkyl dugc ngung tu xycloalkyl”, “xycloalkenyl dugc
ngung tu xycloalkyl”, “heteroxycloalkyl dwgc ngung tu xycloalkyl”,
“heteroxycloalkenyl dugc ngung tu xycloalkyl”, “heteroaryl dugc ngung tu xycloalkyl”,
“aryl dugc ngung tu xycloalkenyl”, “xycloalkyl dugc ngung tu xycloalkenyl”,
“xycloalkenyl duwgc ngung tu xycloalkennyl”, “heteroxycloalkyl dugc ngung tu

xycloalkennyl”, “heteroxycloalkenyl dugc ngung tu xycloalkennyl”, “heteroaryl dugc

-61-



24242

ngung tu xycloalkennyl”, “aryl dugc ngung tu heteroxycloalkyl”, “xycloalkyl dugc
ngung tu heteroxycloalkyl”, “xycloalkenyl dugc ngung tu heteroxycloalkyl”,
“heteroxycloalkyl dugc ngung tu heteroxycloalkyl”, “heteroxycloalkenyl dugc ngung tu
heteroxycloalkyl”, “heteroaryl dugc ngung tu heteroxycloalkyl”, “aryl dugc ngung tu
heteroxycloalkennyl”, “xycloalkyl duwgc ngung tu heteroxycloalkennyl”, “xycloalkenyl
dugc ngung tu heteroxycloalkennyl”, “heteroxycloalkyl dugc ngung tu
heteroxycloalkennyl”, “heteroxycloalkenyl dugc ngung tu heteroxycloalkennyl”,
“heteroaryl dugc ngung tu heteroxycloalkennyl”, “aryl dugc ngung tu heteroaryl”,
“xycloalkyl dugc ngung tu heteroaryl”, “xycloalkenyl dugc ngung tu heteroaryl”,
“heteroxycloalkyl dugc ngung tu heteroaryl”, “heteroxycloalkenyl dugc ngung tu
heteroaryl”, va “heteroaryl dugc ngung tu heteroaryl” dugc thé hién twong tu béi hdn
hop cac nhém aryl, xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, va
heteroaryl, nhu duge néu & trén. Nhom bét ky nay co thé khong dugc thé hodc dugc thé
bing mdt hodc nhiéu ph'?m ttr thé hé vong & vi tri c6 sén bit ky nhu duge néu trong ban

mo ta nay.

"Aralkyl" hodc “arylalkyl” c¢6 nghia la nhom aryl-alkyl- trong d6 aryl va alkyl
nhu duoc néu & trén. Aralkyl dugc wu tién gdm nhém alkyl thap. Vi du khong gidi han
vé nhom aralkyl thich hop gdm benzyl, 2-phenetyl va naphtalenylmetyl. Lién két voi
gbc ban diu qua alkyl. Thuat ngit (va cc thudt ngit twong tu) c6 thé dugc viét dudi

dang “arylalkyl-> dé chi diém gin véi gdc ban dau.

Tuong tu, ‘"heteroarylalkyl", “xycloalkylalkyl”, “xycloalkenylalkyl”,
“heteroxycloalkylalkyl”, “heteroxycloalkenylalkyl”, v.v., 1a heteroaryl, xycloalkyl,
xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, v.v. nhu dugc néu trong ban md ta
nay dugc lién két v6i gbe ban ddu qua nhém alkyl. Cac nhém dugc wu tién c6 chira
nhém alkyl thép. Nhom alkyl cé thé 1a mach théng hodc mach nhanh, khong duogc thé

va/hoic dugc thé nhu dugc néu trong bdn mo ta nay.

Tuong tu, “arylalkyl- dugc ngung tu aryl”, xycloalkylalkyl- dugc ngung tu aryl,
v.v., ¢0 nghia 1a nhom aryl dugc ngung tu aryl, nhém xycloalkyl dugc ngung tu aryl,

v.v. dugce lién két vai goc ban dau qua nhoém alkyl. Cac nhém duge uu tién c6 chira
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nhém alkyl thip. Nhém alkyl c6 thé 1a mach thing hogic mach nhanh, khong dugc thé

va/hodc duge thé nhu duge néu trong ban mo ta nay.

"Alkylaryl" c6 nghia 1a nhém alkyl-aryl- trong d6 alkyl va aryl nhu duoc néu &
trén. Alkylaryl dugc wu tién gdm nhém alkyl thép. Vi du khong gi6i han vé nhém
alkylaryl thich hop 1a tolyl. Lién két véi gbc ban ddu qua aryl.

“Xycloalkylete” c6 nghia 1a vong khong thom c6 tir 3 dén 7 canh chira nguyén
tr oxy va tir 2 dén 7 nguyén tir cacbon. Vong nguyén tir cacbon c6 thé dugc thé, véi
didu kién 13 c4c phan tir thé lién k& véi oxy vong khong gdm halo hodc cc phén tir thé

duoc két hop voi vong qua nguyén tir oxy, nito hodc luu huynh.

“Xycloalkylalkyl” c6 nghia I gdc xycloalkyl nhu duge xac dinh & trén duoc lién
két qua gbc alkyl (dugc dinh nghia & trén) v6i nhan gbc. Vi du khong giéi han vé
xycloalkylalkyl thich hop gdm xyclohexylmetyl, adamantylmetyl, adamantylpropyl, va

dang tuong tu.

“Xycloalkenylalkyl” c6 nghia 1a gbc xycloalkenyl nhu duge xac dinh & trén duoc
lién két qua gbc alkyl (dugc dinh nghia & trén) véi nhan gbc. Vi du khong giéi han vé
xycloalkenylalkyl thich hgp gdm xyclopentenylmetyl, xyclohexenylmetyl va dang

tuong tu.

“Heteroxyclylalkyl” (hodc “heteroxycloalkylalkyl”) c6 nghia 1a gdc heteroxyclyl
nhu duge xac dinh & trén duge lién két qua gde alkyl (dwgc dinh nghia & trén) v4i nhan
gbe. Vi du khong giéi han vé heteroxyclylalkyl thich hop gdm piperidinylmetyl,

piperazinylmetyl va dang tuong tu.

“Heteroxyclenylalkyl” c6 nghia 13 gbc heteroxyclenyl nhu dugc x4c dinh & trén

duoc lién két qua gbc alkyl (duoc dinh nghia & trén) véi nhan gbc.

“Alkynylalkyl” c6 nghia 1a nhom alkynyl-alkyl- trong d6 alkynyl va alkyl nhu
dugc néu & trén. Alkynylalkyl dwoc wu tién c6 chita nhém alkynyl thép va alkyl thép.
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Lién két v&i gbc ban ddu qua alkyl. Vi du khong gi¢i han vé nhom alkynylalkyl thich
hop gdm propargylmetyl.

"Heteroaralkyl" c¢6 nghia la nhém heteroaryl-alkyl- trong d6 heteroaryl va alkyl
nhu dugc néu ¢ trén. Heteroaralkyl dwgc wu tién c6 chira nhém alkyl thap. Vi du khong
giéi han vé nhoém aralkyl thich hop gbm pyridylmetyl, 2-pyridinylmetyl,
quinolinylmetyl, va quinolin-3-ylmetyl, va dang tuong tw. Lién két v6i gbc ban du qua

alkyl.

"Hydroxyalkyl" c6 nghia la nhém HO-alkyl- trong d6 alkyl duoc xac dinh nhu
trén ddy. Hydroxyalkyl dugc wu tién c6 chira alkyl thap. Vi du khéng gi6i han vé nhém
hydroxyalkyl thich hgp gdm hydroxymetyl va 2-hydroxyetyl.

“Xyanoalkyl” c6 nghia 1a nhém NC-alkyl- trong d6 alkyl duoc xac dinh nhu trén
day. Xyanoalkyl dugc uu tién c6 chira alkyl thdp. Vi du khéng gi¢i han v& nhém
xyanoalkyl thich hop gdm xyanometyl va 2-xyanoetyl.

"Axyl" ¢6 nghia 1a nhém H-C(O)-, alkyl-C(O)- hodc xycloalkyl-C(O)-, trong d6
cac nhom khéc nhau nhu duge néu & trén. Lién két voi gbc ban ddu qua cacbonyl. Axyl
dugc wu tién c6 chira alkyl thap. Vi du khong giéi han vé nhém axyl thich hop gdm

formyl, axetyl va propanoyl.

"Aroyl" ¢6 nghia 1a nhém aryl-C(O)- trong d6 nhom aryl nhu duoc néu & trén.
Lién két v&i gbc ban diu qua cacbonyl. Vi du khong gidi han v& cac nhom thich hop

gbm benzoyl va 1- naphthoyl.

"Heteroaroyl" c6 nghia la nhém heteroaryl-C(O)- trong d6 nhom heteroaryl nhu
dugc néu & trén. Lién két voi gdc ban ddu qua cacbonyl. Vi du khong gidi han v& céc

nhém thich hop gdm pyridoyl.

"Alkoxy" c6 nghia la nhém alkyl-O- trong d6 nhom alkyl nhu duoc néu & trén.
Vi du khong giéi han vé nhém alkoxy thich hop gébm metoxy, etoxy, n-propoxy,

isopropoxy va n-butoxy. Lién két v6i gbc ban diu qua ete oxy.
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“Alkyoxyalky]” c6 nghia la nhém thu dugc tir alkoxy va alkyl nhu dugc xac dinh

trong ban md ta nay. Lién két véi gdc ban dau qua alkyl.

"Aryloxy" ¢6 nghia 1a nhom aryl-O- trong d6 nhém aryl nhu dugc néu & trén. Vi
du khong gi6i han vé nhom aryloxy thich hop gdm phenoxy va naphtoxy. Lién két vai

gbc ban diu qua ete oxy.

"Aralkyloxy" (hodc “arylalkyloxy”) c6 nghia la nhom aralkyl-O- (nhom
arylalkyl-O-) trong d6 nhom aralkyl nhu dugc néu & trén. Vi du khong gi6i han vé
nhém aralkyloxy thich hop gdm benzyloxy va 1- hodc 2-naphtalenmetoxy. Lién két véi

gbc ban diu qua ete oxy.

"Arylalkenyl" cé nghia la nhom thu dugc tir aryl va alkenyl nhu dugce xac dinh
trong ban md t4 ndy. Arylalkenyl dugc wu tién la nhém trong d6 aryl 1a phenyl va
alkenyl c6 chira khoang tlr 3 dén 6 nguyén tir. Arylalkenyl c6 thé dugc thé tuy y boi mét

hodc nhiéu phan tir thé. Lién két véi gbc ban du qua nguyén tir cacbon khong thom.

"Arylalkynyl" c6 nghia 1a nhém thu dugc tir aryl va alkenyl nhu duoc x4c dinh
trong ban md ta nay. Arylalkynyl duoc wu tién la nhom trong d6 aryl 1a phenyl va
alkynyl bao gdm khoang tir 3 dén 6 nguyén ti. Arylalkynyl c6 thé duogc thé tuy v boi
mot hodc nhidu phan tir thé. Lién két voi gbc ban ddu qua nguyén tur cacbon khong

thom.

"Alkylthio" c6 nghia 1a nhém alkyl-S- trong d6 nhém alkyl nhu dugc néu & trén.
Vi du khéng gi¢i han vé nhém alkylthio thich hop gdm metylthio va etylthio. Lién két

v6i gbe ban dau qua luu huynh.

"Arylthio" c6 nghia 12 nhém aryl-S- trong d6 nhém aryl nhu duoc néu & trén. Vi
du khong gi¢i han vé nhém arylthio thich hgp gdm phenylthio va naphtylthio. Lién két

v6i gbe ban ddu qua luu huynh.
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"Aralkylthio" c¢6 nghia 1a nhom aralkyl-S- trong 6 nhom aralkyl nhu dugc néu &
trén. Vi du khong gi6i han vé& nhom aralkylthio thich hop 1 benzylthio. Lién két véi gbc

ban dau qua lwu huynh.

"Alkoxycacbonyl" ¢6 nghia 1a nhém alkyl-O-CO-. Vi du khong gi6i han vé
nhém alkoxycacbonyl thich hgp gdm metoxycacbonyl va etoxycacbonyl. Lién két véi

gbc ban dau qua cacbonyl.

"Aryloxycacbonyl" c¢6 nghia 1a nhém aryl-O-C(O)-. Vi du khéng gi6i han vé
nhém aryloxycacbonyl thich hgp gdm phenoxycacbonyl va naphtoxycacbonyl. Lién két

v6i gde ban dau qua cacbonyl.

"Aralkoxycacbonyl" c6 nghia 1a nhém aralkyl-O-C(O)-. Vi du khong gi6i han vé
nhém aralkoxycacbonyl thich hop 14 benzyloxycacbonyl. Lién két véi gbc ban dau qua

cacbonyl.

"Alkylsulfonyl" cé nghia la nhéom alkyl-S(O2)-. Nhém dugc wu tién 1a nhom
trong d6 nhém alkyl 13 alkyl thip. Lién két v6i gbc ban dau qua sulfonyl.

"Arylsulfonyl" c¢é nghia 1a nhém aryl-S(O2)-. Lién két véi gbc ban diu qua
sulfonyl.

“Spiroxycloalkyl” c6 nghia 1a nhém xycloalkyl dugc gén voi nhém gbe bang
céch thay hai nguyén tit hydro c¢6 sin & nguyén tir cacbon don. Vi du khéng gidi han vé
spiroxycloalkyl trong d6 nhém gbc 1a xycloalkyl gdm spiro [2,5] octan,
spiro [2,4] heptan, v.v. Goc c6 thé dugc thé tuy y nhu dugc néu trong ban mo ta nay.
Nhom  spiroxycloalkyl khéng gi¢i han gdm  spiroxyclopropyl, spiroxyclobutyl,
spiroxycloheptyl, va spiroxyclohexyl.

Thuat ngit “dugc thé” c6 nghia 1a mdt hoidc nhiu hydro trén nguyén tt duge chi
dinh duogc thay thé br?mg cach chon loc tir nhém duoc chi dinh, véi didu kién 13 héa tri
thong thuong cliia nguyén tir duge chi dinh trong cac trudng hop hién co6 1a khéng vuot

qua, va sy thay thé nay tao ra hop chit 6n dinh. Su két hop clia cac phan tir thé va/hoiic
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céc bién s6 duge chip nhan chi khi sw két hop nay tao ra hop chit én dinh. “Hop chét
6n dinh” hodc “ciu truc dn dinh” 12 hop chit du manh dé tiép tuc ton tai khi phan tach
dén murc @9 tinh khiét hiru dung tir hdn hop phan tng, va bao ché thanh chét didu tri ¢

hi¢u qua.

Thuét ngit “dugc thé tlly ¥ c6 nghia 1a su thé tiy y boi nhom, gbc hogc phan cu
thé.

Su thé trén gbc xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyl, heteroarylalkyl,
xycloalkylalkyl dugc ngung tu aryl hogc dang tuong tu gdm thé trén phin vong bt ky

va/hodc trén phan alkyl ciia nhom.

Khi bién so xuat hién nhiéu hon mét lan trong nhoém, vi du, R® trong —N(R8),,
hogc bién so xuat hién nhiéu hon mdt 1an trong cau tric c6 mat trong ban md ta, thi cac

bién sO nay co the giong hodc khac nhau.

Péi v6i s6 lugng gbe (vi du, cac phin tir thé, nhém hodc vong) trong hop chit,
trir khi duogc xac dinh theo cach khac, cum tir “mot hodc nhiéu” va “it nhat mot” nghia
14 c6 thé ¢6 nhiéu géc dén mtrc cho phép v& mit hda hoc, va viée x4c dinh sb lugng tbi
da ctia cac gbc nay 1a da biét v6i ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuét
twong ung. Pi vdi ché phdm va cac phuong phap gdm viée st dung “it nhit mét hop
chit theo sang ché, vi du, hop chit ¢6 cong thirc (II)”, mot dén ba hop chét theo séng

ché, vi du, hop chit c6 cong thirc (IT) c6 thé duge st dung ddng thoi, tbt hon 1a mot.

Hop chét theo sang ché c6 thé c6 chira mdt hodc nhidu vong c6 mdt hodc nhiéu
phan tr thé hé vong. "Phan tir thé hé vong" c6 nghia 1a phan tir thé dugc gin voi hé
vong thom hoic khong thom ma, vi du, thay thé hydro c¢6 sén trén hé vong. Céac phan tir
thé hé vong co thé 1a giéng hoic khac nhau, mbi phﬁn ttr thé nhu dugce néu trong ban md
td ndy hoic doc lap dwgc chon tir nhém gdm alkyl, alkenyl, alkynyl, haloalkyl,
heteroalkyl, aryl, heteroaryl, aralkyl, alkylaryl, heteroaralkyl, heteroarylalkenyl,
heteroarylalkynyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,

axyl, aroyl, halo, nitro, xyano, carboxy, alkoxycacbonyl, aryloxycacbonyl,
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aralkoxycacbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, xycloalkyl, heteroxyclyl, -O-C(O)-alkyl, -
O-C(O)-aryl, -O-C(O)-xycloalkyl, -C(=N-CN)-NHz, -C(=NH)-NH;, -C(=NH)-
NH(alkyl), Y1Y2N-, Y1Y2N-alkyl-, Y1Y2NC(O)-, Y1Y2NSO»- va -SO2NY1Y2, trong dé
Y1 va Yz ¢6 thé giéng hoic Kkhéc nhau va ddce lap duoc chon tir nhém gém hydro, alkyl,
aryl, xycloalkyl, va aralkyl. “Phén tir thé hé vong” ciing c6 thé 1a gbc don ma thay thé
ddng thoi hai hydro ¢ sin trén hai nguyén tir cacbon lién k& (mot H trén mdi cacbon)
trén hé vong. Vi du vé cac gbc nay 1a cac vong nhu vong heteroaryl, xycloalkyl,
xycloalkenyl, heteroxycloalkyl, va heteroxycloalkenyl. Vi du khong giéi han khac gém

metylen dioxy, etylendioxy, -C(CHs):- va dang tuong tw ma tao thanh cac gdc nhu, vi

Seo.

Puong thing — 14 lién két chi chung dén hdn hop clia, hoic mot trong sb, cac
chét déng phén ¢6 thé ¢, vi dy, chira hoa hoc lap thé (R)- va (S)-. Vi du:

N 2 1. X 5 - A A N \ - N
H chi hon hgp cda, hodc mét trong s6, H va’hoic H

DPuong lugn séng Vvv ding trong bén mo ta nay chi diém gin véi phan con lai

ctia hop chit.

Céac duong thang v€& vao hé vong, nhu, vi du:

&

chi ra ring dudng thang (lién két) chi dinh c6 thé duoc gin véi nguyén tr cacbon vong
c6 thé thay thé bét ky.
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“Ox0” dugc xéac dinh la nguyén tir oxy ma dugc lién két doi voi vong cacbon

trong xycloalkyl, xycloalkenyl, heteroxyclyl, heteroxyclenyl, hodc vong khac dugc néu

-
trong ban mo ta, vi du, N .

Trong ban md t& ndy, trong d6 c6 nhidu nguyén tir oxy va/hodc luu huynh trong

hé vong, khong thé c6 mit oxy va/hodc luu huynh lién ké bét ky trong h¢ vong.

Luu y ring cac nguyén ti cacbon trong hop chét theo sang ché c6 thé duoc thay
thé bang tir 1 dén 3 nguyén tt silic mién 1a tAt ca cac yéu ciu vé héa tri déu dugc théa

man.

Nhu d3 biét r5 trong linh vuc k§ thuat nay, lién két dugc v& tir nguyén tir cu thé
trong d6 khong c6 gdc nao duge bidu thi & dau két thic cta lién két chi nhém metyl

dugc lién két v6i nguyén ti qua lién két, trir khi ¢6 quy dinh khac. Vi du:

CHj3

O/N 13 O’N "
L, “L,

Trong hop chét c6 cong thire (1)

Thuét ngit "duge tinh ché", "& dang da tinh ché" hodc “& dang da tach va tinh
ché” dbi véi hop chét nay dé cap dén trang thai vat 1y ctia hop chét sau khi duoc tach tir
quy trinh tdng hop (vi du tir hdn hop phan tng), hoic ngudn ty nhién hoc hdn hop cia
chiing. Do d9, thuat ngit "duge tinh ché", "& dang da tinh ché" hodc “& dang d3 tach va
tinh ché” ddi voi hop chit dé cap dén trang thai vat Iy ctia hop chit (hoic tautome hodc
chét d@)ng phan lap thé cua chung, hoac mudi duge dung hodc solvat cia hop chét, chét
ddng phan 1ap thé, hodc tautome nay) sau khi thu dugc tir quy trinh hodc cac quy trinh
tinh ché dugc néu trong ban mé ta hodc da biét véi ngudi c6 hiéu biét trung binh trong

linh vuc k¥ thuat twong Gng (vi dy, sic ky, tai két tinh va quy trinh tvong tu), & dd tinh
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khiét du dé thich hop cho viée str dung in vivo hodc st dung trong y hoc va/hodc dugce
ddc trung béi k§ thuat phan tich chudn dwoc néu trong ban mo ta hodc da biét véi nguoi

c6 hiéu biét trung binh trong linh vuc k§ thuat twong tng.

Khi nhém chire trong hop chat dugc goi 14 “dugc bao vé”, né cd nghia 1a nhém &
dang bién d6i dé ngin chan cic phan tmg phu khong mong mubn & vi tri duge bao vé
khi hop chét dugc dua vao phan tmg. Nhom bao vé thich hop s& dugc nhén ra bdi nguoi
¢6 hiéu biét trung binh trong linh vyc k¥ thuét twong tmg ciing nhu bang cach tham
khao céc sach chudn nhu, vi dy, T. W. Greene et al, Protective Groups in organic
Synthesis (1991), Wiley, New York.

Thuat ngit “ché phim” dugc sir dung trong ban md ta nhdm muc dich bao gbm
san phidm chira céc thanh phan cu thé & lugng cu thé, cling nhu sén phdm bét ky thu

duoc tir, truc tiép hodc gian tiép, hdn hop cta c4c thanh phan cu thé & luong cu thé,

Céc tién dugc chét va solvat ciia hop chét theo sang ché ciing dugc bao gdm
trong ban mo ta. Thao ludn vé cac tién dugc chét dugc dua ra trong tai liéu cua T.
Higuchi va V. Stella, Pro-drugs as Novel Delivery Systems (1987) 14 cua the A.C.S.
Symposium Series, va trong tai li¢u Bioreversible Carriers in Drug Design, (1987)
Edward B. Roche, ed., American Pharmaceutical Association va Pergamon Press. Thuit
ngit “tién duogc chat” cé nghia 12 hop chét (vi du, tién chit thubc) ma dugc bién ddi in
vivo dé tao thanh hop chit theo sang ché hoic mudi dugc dung, hydrat hodc solvat cia
hop chét. Su bién ddi c6 thé xay ra theo céc co ché khac nhau (vi dy, theo quy trinh
chuyén héa hodc quy trinh hoéa hoc), nhu, vi dy, qua qué trinh thily phan trong mau.
Théo luan vé viée st dung cac tién dugc chit dugce dua ra bai T. Higuchi va W. Stella,
“Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series, va
trong tai li€u Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American

Pharmaceutical Association va Pergamon Press, 1987.

Vi duy, néu hop chét theo séng ché hodc mudi duoc dung, hydrat hodc solvat cta
hop chét nay chira nhém chire axit carboxylic, thi tién dugc chat c6 thé gdm este duoc

tao thanh béi su thay thé nguyén tir hydro cia nhém axit bang nhém nhu, vi du, (C1—
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Cs)alkyl, (Cz-Ciz)alkanoyloxymetyl, 1-(alkanoyloxy)etyl c¢6 tr 4 dén 9 nguyén tu
cacbon, 1-metyl-1-(alkanoyloxy)-etyl c¢6 tr 5 dén 10 nguyén t& cacbon,
alkoxycacbonyloxymetyl c6 tir 3 dén 6 nguyén tir cacbon, 1-(alkoxycacbonyloxy)etyl c6
tir 4 dén 7 nguyén tir cacbon, 1-metyl-1-(alkoxycacbonyloxy)etyl ¢6 tir 5 dén 8 nguyén
ttr cacbon, N-(alkoxycacbonyl)aminometyl c¢6 tir 3 dén 9 nguyén tir cacbon, 1-(N-
(alkoxycacbonyl)amino)etyl ¢6 tir 4 dén 10 nguyén tir cacbon, 3-phthalidyl, 4-
crotonolactonyl, gama-butyrolacton-4-yl, di-N,N-(C;-Cz)alkylamino(C2-Cs)alkyl (nhu
B-dimetylaminoetyl), carbamoyl-(Ci-Cz)alkyl, N,N-di (Ci-Cz)alkylcarbamoyl-(C;-
Cz)alkyl va piperidino-, pyrolidino- hodc morpholino(C>-Cs)alkyl, va nhém tuong tu.

Twong tu, néu hop chit theo sang ché chira nhom chirc ruou, tién duogc chét c6
thé dugc tao thanh bang cach thay thé nguyén tu hydro ciia nhom rugu véi nhom nhu,
vi du, (C1-Ce)alkanoyloxymetyl, 1-((C1-Cs)alkanoyloxy)etyl, 1-metyl-1-((C;-
Ce)alkanoyloxy)etyl, (C1-Ce)alkoxycacbonyloxymetyl, N-(C-
Ce)alkoxycacbonylaminometyl, sucxinoyl, (Ci-Cs)alkanoyl, a-amino(Ci-Cs)alkanyl,
arylaxyl va a-aminoaxyl, hodc a-aminoaxyl-o-aminoaxyl, trong d6 mdi nhém o-
aminoaxyl doc 14p dugc chon tir L-axit amin c6 trong tu nhién, P(O)(OH),, -P(O)(O(C;-
Ce)alkyl), hoic glycosyl (gdc thu duge tir viée loai b nhém hydroxyl c6 dang

hemiaxetal cia carbohydrat), va nhém tuong tu.

Néu hop chit theo sang ché két hgp nhém chirc amin, tién dugc chit c6 thé duge
tao thanh bing cach thay thé nguyén tir hydro trong nhdm amin v&i nhom nhu, vi dy, R-
cacbonyl, RO-cacbonyl, NRR’-cacbonyl trong d6 mdi R va R’ doc 1ap 1a (Ci-Cio)alkyl,
(Cs-Cy) xycloalkyl, benzyl, hodc R-cacbonyl 13 a-aminoaxyl tw nhién ho#c a-aminoaxyl
tw nhién, -C(OH)C(O)OY! trong d6 Y! 1a H, (Ci-Ce)alkyl hodc benzyl, -C(OY?)Y?
trong d6 Y2 1a (Ci-C4) alkyl va Y3 1a (Ci-Ce)alkyl, carboxy (Ci-Ce)alkyl, amino(Ci-
Cs)alkyl hodc mono-N- hodc di-N,N-(C;-Cs)alkylaminoalkyl, -C(Y#)Y? trong d6 Y* 1a
H hodc metyl va Y3 1a mono-N- hogc di-N,N-(C;-Cg)alkylamino morpholino, piperidin-
1-yl hodc pyrolidin-1-yl, va dang tuong tu.

Mot hodc nhidu hop chét theo sang ché c6 thé tdn tai & dang khong solvat hoa

cling nhu dang solvat hoa véi cac dung moi duge dung nhu nude, etanol, va dang twong
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tr, va muc dich cta sang ché 12 bao gdm ca dang solvat hoa va khong solvat hoa.
"Solvat" c6 nghia 1a sy két hop vét Iy gitta hop chét theo sang ché véi mot hodc nhidu
phan tir dung méi. Sy két hop vét Iy nay bao gdm viéc thay ddi mirc d6 lién két jon va
lién két cong hoa tri, gdm lién két hydro. Trong trudng hop nhét dinh, solvat s& c6 kha
ning phan 14p, vi du khi mdt hodc nhiéu phan tir dung mdi dugc két hop trong luéi tinh
thé ctia chét rén két tinh. "Solvat" bao gdm ca pha dung dich va solvat c6 thé tach. Vi du
khong gi¢i han vé cac solvat thich hop gdm etanolat, metanolat, va dang twong tu.

"Hydrat” 1a solvat trong d6 phan tr dung moi 1a H>O.

Mot hodc nhiéu hop chit theo sang ché c6 thé tiy chon duoc chuyén héa thanh
solvat. Viéc diéu ché solvat thuong la da biét. Do do6, vi du, tai liéu M. Caira et al, J.
Pharmaceutical Sci., 93(3), 601-611 (2004) m6 ta viéc diéu ché solvat cia fluconazol
khang nidm trong etyl axetat ciing nhu tr nudc. Viéc diéu ché twong tu solvat,
hemisolvat, hydrat va dang tuong tu dugc md ta bdi E. C. van Tonder et al trong tai li€u
AAPS PharmSciTech., 5(1), article 12 (2004); va A. L. Bingham et al trong tai liéu
Chem. Commun., 603-604 (2001). Quy trinh dién hinh, khong han ché bao gdm hoa tan
hop chét theo sang ché vao lugng mong mudn ciia dung modi mong mudn (hiru co hodc
nuéc hodc hdn hop cua ching) & nhiét do cao hon nhiét d) mdi trudng, va lam mat
dung dich & tdc dd @i dé tao thanh cac tinh thé ma sau d6 dwoc tach bing cic phuong
phap chuén. Céc k¥ thuét phan tich nhu, vi du quang phd I. R., cho thdy su c6 mit cia

dung méi (hodc nudc) trong tinh thé dudi dang solvat (hoic hydrat).

"Luong hitu hi€u" hodc "lugng hitu higu dé diéu tri" mang nghia mo ta lugng cua
hop chét hoic ché phém theo sang ché c6 hiéu qua trong viée trc ché cac bénh dugce luu

y & trén va do do tao ra tdc dung diéu tri, lam diu, Gc ché hodc ngén ngira mong muon.

Hop chét theo sang ché c6 thé tao thanh mudi, cAc mudi nay ciing nim trong
pham vi cla sang ché. Viéc dé cap dén hop chét theo sang ché trong ban mo ta nay dugc
hiéu 1a gbm cé viéc dé cap dén cac mubi ciia chung, trir khi c6 quy dinh khac. Thuét ngit
"(cac) mubi”, nhu dwoc st dung trong ban md ta, 1a mudi axit duge tao thanh béi axit
vo co va/hodc hitu co, ciing nhuy mudi bazo dugce tao thanh bsi bazo vo co va/hoic hitu

co. Ngoai ra, khi hop chét theo sang ché chtra ca gbc bazo, nhu, nhung khong gidi han &
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pyridin hogc imidazol, va gbc axit, nhw, nhung khong gidi han ¢ axit carboxylic, ion
ludng tinh ("mubi ndi") c6 thé dugce tao thanh va duge bao gbm trong thuft ngit "(cac)
mubi" dugc sir dung trong ban mo ta nay. Mubi duoc dung (tuc 1a, khong doc, chép
nhén dugc vé mit sinh ly) duge wu tién, mic du cac mudi khac cling 12 hitu dung. Muéi
cta hop chét theo sang ché c6 thé dugc tao thanh, vi du, b?mg cach cho hop chét theo
sang ché phan tng véi luong cia axit hodc bazo, nhu lwong duong lugng, trong moi
trudng nhu moi trudng trong d6 mubi két tiia hodc trong moi truong nudce sau dé lam
kho lanh.

Mubi cOng axit lam vi du gﬁ“)m axetat, ascorbat, benzoat, benzensulfonat, bisulfat,
borat, butyrat, Xitrat, camphorat, camphorsulfonat, fumarat, hydroclorua, hydrobromua,
hydroiodua, lactat, maleat, metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat,
propionat, salixylat, sucxinat, sulfat, tartarat, thioxyanat, toluensulfonat (con dugc goi 14
tosylat) va mudi twong ty. Ngoai ra, axit ma thuong dwoc xem 1a thich hop dé tao thanh
mudi hitu dung vé mit dugc tir hop chét dugce c6 tinh bazo duge thao luan, vi du, béi P.
Stahl et al, Camille G. (eds.) Handbook of Pharmaceutical Salts. Property, Selection and
Use. (2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences
(1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press, New
York; va The Orange Book (Food & Drug Administration, Washington, D.C. on their

website). Céc tai liéu boc 10 nay duoc két hop vao ban mo ta dé tham khao.

Mudi bazo lam vi du gém mubi amoni, mudi kim loai kiém nhu mubi natri, lithi,
va kali, mubi kim loai kiém thd nhu mudi canxi va magie, mubi v6i bazo hitu co (vi du,
amin hitu co) nhu dixyclohexylamin, t-butyl amin, va mudi véi axit amin nhu arginin,
lysin va mudi tuong ty. Nhém c6 chira nito ¢6 tinh bazo c6 thé tao thanh bazo bac bdn
v6i cac chit nhu halogenua alkyl thdp (vi du, metyl, etyl, va butyl clorua, bromua va
iodua), dialkyl sulfat (vi du, dimetyl, dietyl, va dibutyl sulfat), halogenua mach dai (vi
dy, decyl, lauryl, va stearyl clorua, bromua va iodua), aralkyl halogenua (vi du, benzyl

va phenetyl bromua), va cac chét khac.
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Tat ca cac muodi axit va mudi bazo nay duoc dy dinh 1a mudi dugc dung trong
pham vi clia séng che va tat ca cdc mudi axit va bazo dugc xem 1a twong duong véi

dang tw do clia hop chét tuwong tmg cho muc dich cua sang ché.

Este dugc dung ctia hgp chat nay gdm céc nhém sau: (1) este clia axit carboxylic
thu dugc bang viée este hoa nhém hydroxy, trong d6 gbc khong phai cacbonyl ctia phin
axit carboxylic cia nhom este dugc chon tir alkyl mach théng hodc mach nhanh (vi dy,
axetyl, n-propyl, t-butyl, hodc n-butyl), alkoxyalkyl (vi dy, metoxymetyl), aralkyl (vi
dy, benzyl), aryloxyalkyl (vi du, phenoxymetyl), aryl (vi du, phenyl tily chon duoc thé
béng, vi du, halogen, Ci.salkyl, hogc Ci4alkoxy hodc amino); (2) sulfonat este, nhu
alkyl- hogc aralkylsulfonyl (vi du, metansulfonyl); (3) este cua axit amin (vi du, L-valyl
hodc L-isoleuxyl); (4) phosphonat este va (5) mono-, di- ho#c triphosphat este. Phosphat
este c6 thé dugc este hoa tiép boi, vi du, reou Ci20 hodc din xuét ¢6 tinh phan ing cua

chiing, hodc boi 2,3-di (Cs.24)axyl glyxerol.

Hdn hop dong phén khong dbi quang c6 thé duoc tach thanh cac chét ddng phan
riéng 1¢ cta ching dwa vao sy khéc biét hoéa 1y ctia chiing bang céc phuong phap da biét
dbi véi ngudi co hidu biét trung binh trong linh vuc k§ thuit twong ung, nhu, vi dy,
bang phuong phap sic ky va/hodc két tinh phan doan. Cac chat ddng phan déi anh c6
thé dugc phan tach bang cach chuyén héa hén hop ddng phan déi anh thanh hdn hop
d6ng phan khong dbi quang bang phan ung vé6i hop chét quang hoat thich hop (vi du,
chét bd tro bit dbi xtng nhu rugu hoic axit clorua Mosher bét dbi xtng), phan tach céc
chét ddng phan khong dbi quang va chuyén hoa (vi dy, thiy phan) cic chét ddng phan
khong dbi quang riéng 1¢ thanh cac chét ddng phan d6i anh tinh khiét tuong tng. Ngoai
ra, mot s hop chit trong sb cac hop chét theo sang ché c6 thé 1a chét ddng phan atropi
(vi du, biaryl duoc thé) va dugc xem 14 mot phin cta sang ché. Chét ddng phéan déi anh

cling c6 thé duogc phan tach bang cach sir dung cot HPLC bat déi xung.

Ciing c6 thé 1a hop chét theo sang ché ¢ thd tdn tai & cac dang tautome khac
nhau, va tit ca céc dang nay déu duge bao gdm trong pham vi ctia sang ché. Ngoai ra, vi

dy, tat ca cac dang keto-enol va imin-enamin cua cdc hop chat ndy ciing déu dugce bao
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gbm trong sang ché. Do do, vi du, hop chét theo sang ché c6 cong thuc: ~An ,
NH,
1
N/ T/R
: .
C/ ’
" |\R2 3 3 2
va tautome cua chung: wn déu dugc bao gom trong pham vi cua hop chat

theo sang ché.

T4t ca cac chit ddng phan lap thé (vi du, chét ddng phan hinh hoc, chit dong
phén quang hoc va dang twong tu) cta hop chéit (gém céc mudi, solvat, este va tién
duoc chit caa hop chét cling nhu mudi, solvat va este cuia cac tién duoc chét), nhu cac
hop chit ma c6 thé ton tai do cacbon bét dbi ximg trén c4c phan tir thé khac nhau, gdm
dang ddng phan dbi anh (ma c6 thé tdn tai ngay ca khi ving mit cacbon bat déi xung),
dang rotame, chit dong phan atropi, va dang ddng phan khong dbi quang, dugc bao
gdm trong pham vi clia sang ché, nhu 1a chit ddng phan vi tri (nhu, vi dy, 4-pyridyl va
3-pyridyl). (Vi du, néu hop chét theo sang ché két hop lién két d6i hodc vong ngung ty,
ca hai dang cis- va trans-, cling nhu cac hdn hop, déu dugce bao gém trong pham vi cia
sang ché. Ngoai ra, vi du, tt ca céc dang keto-enol va imin-enamin ctia hop chit déu

dugc bao gdm trong sang ché).

Chat ddng phén l4p thé riéng 1é cua hop chét theo sang ché c6 thé, vi duy, gan nhu
khong chtra cac chét déng phan khéc, hodc ¢o thé duoc tron, vi du, duédi dang chét triét
quang hozic véi tit ca cac chit ddng phan 1ap thé khéac, hodic chit ddng phan lap thé
duoc chon khéc. TAm bét dbi xting theo sang ché ¢6 thé c6 cdu hinh S hodc R nhu dugc
xac dinh béi IUPAC 1974 Recommendations. Viéc st dung thuat ngit "mudi", "solvat",
“este”, "tién dugc chat" va dang tuong tu, dugc 4p dung nhu nhau dbi voi mudi, solvat,

este va tién duogc chét cia chit ddng phan dbi anh, chét ddng phén l4p thé, rotame,
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tautome, chat ddng phan vi tri, chat triét quang hoic tién dugc chat cia hop chét theo

sang che.

Sang ché con bao gdbm hop chét duoc dénh diu ddng vi ma gibng véi cac hop
chit duoc néu trong ban mo ta, nhung c6 dic diém 1a mot hodc nhiéu nguyén t& dugc
thay thé bing nguyén tir c¢6 nguyén tir lugng hodc sé khédi khac véi nguyén tr lugng
hoic s6 khéi thuong tim thiy trong ty nhién. Vi du vé cac chit ddng vi c6 thé duge két
hop vao hop chit theo sang ché gdm chét ddng vi cta hydro, cacbon, nito, OXY,
phospho, flo va clo, 1an lugt 14 2H, 3H, 13C, 14C, 15N, 180, 170, 31P, 32p, 35S, I8F v 36C],

Mot sb hop chét duoc danh diu déng vi theo sang ché (vi dy, hop chit dugc danh
d4u 3H va C) 1a hitu dung trong céc thir nghiém phan bd md hgp chét va/hoidc co chit.
Tritiat (tc 13, *H) va cacbon-14 (ttc 13, 1C) 14 chit ddng vi dugc dic biét wu tién vi sy
thuan tién trong viéc didu ché va phat hién cia chung. Hon nita, viéc thé v6i cac chét
ddng phan ning nhu doteri (ttc 13, 2H hodc D) c6 thé tao ra mdt sb thuén loi cho viéc
didu tri nho tinh én dinh chuyén hoa 16n hon (vi dy, chu ky bén ra in vivo ting hodc nhu
cau vé lidu lugng giam) va do d6 ¢ thé duge wu tién trong mot s6 trudng hop. Hop chét
dugc danh diu dong vi theo sang ché thudng c6 thé duge didu ché theo quy trinh gibng
v6i cac quy trinh dugce néu trong So dd didu ché va/hoic trong phan Vi du thyuc hién
sang ché dudi ddy, bang cach thay thé chét phan ung dugc danh diu dong vi thich hop
cho chit phan tng khong dugc danh ddu ddng vi. Vi duy khong giéi han vé& hop chét

dugc doteri hoa theo sang ché duge mé ta dudi day.

Céac dang da hinh cta hop chat theo sang ché, va clia mudi, solvat, este va cac

tién duge chét cia hop chét theo sang ché, dugc dy tinh bao gdm trong sang ché.

Liéu lwong thich hop dé st dung hop chét theo sang ché cho bénh nhan c6 thé dé
dang dugc xé4c dinh boi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat twong Ung,
vi dy, bdi bac si, dugce si, hodc nguoi co hiéu biét trung binh trong linh vyc k§ thuét
tuong Ung khéc, va cd thé thay ddi theo strc khoe, tudi, thé trong, tin sudt s dung cua
bénh nhén, st dung vdi thanh phﬁn hoat tinh khac, va/hodc chi dinh st dung cho hop
chat nay. Liéu lugng ¢6 thé ndm trong khoang tir 0,001 dén 500 mg hop chét theo séng
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ché/kg thé trong/ngdy. Theo mot phwong 4n, lidu lwong nay 13 ndm trong khoang tur
0,01 dén 25 mg hop chét theo sang ché, hodc mubi dugc dung hodc solvat ctia hop
chét/kg thé trong/ngay. Theo phuong 4n khéc, chat luong cia hoat chét trong lidu luong
don vi ctia ché pham c6 thé duoc thay di hodc didu chinh tr khoang 1 mg dén khoang
100 mg, tot hon 14 tir khoang 1 mg dén khoang 50 mg, t&t hon nita 1a tir khoang 1 mg
dén khoang 25 mg, theo tng dung cu thé. Theo phuong 4n khéc, ché do liéu hang ngay
dugc khuyén cdo thong thuong dé st dung qua dudng miéng cé thé nim trong khoang
tir 1 mg/ngdy dén khoang 500 mg/ngay, tét hon 1a 1 mg/ngay dén 200 mg/ngay, trong tir

hai dén bon li€u chia nho.

Nhu di thdo luén & trén, lugng va tAn sult st dung hgp chit theo séng ché
va/hodc mudi duge dung ctia chung s& dugc diéu chinh theo quyét dinh cda bac si co xét
dén cac yéu td nhu tudi tac, tinh trang bénh va kich thude cuia nguoi bénh cling nhu

murc 4§ nghiém trong cla tri¢u chung can dugc diéu tri.

Khi dugc st dung Kkét hop v6i mdt hodc nhidu chit diéu tri bd sung, hop chét
theo séng ché c6 thé dugce st dung cung nhau hoic 1an lugt. Khi duge dung lan luot,
hop chét theo sang ché c6 thé dugc st dung trudc hodc sau mdt hoic nhidu chat didu tri
bd sung, nhu dugc xac dinh béi ngudi c6 hidu biét trung binh trong linh vyc k¥ thuat

tuong ung hodc sy uu tién doi véi bénh nhan.

Néu bao ché & dang lidu c¢b dinh, cac san pham két hop nay su dung hop chit
theo sang ché trong khoang lidu lugng dugc néu trong ban mo ta va chit duoc tinh con

lai hodc viéc diéu tri trong khoang liéu lugng cia né.

Do d6, theo mdt khia canh, sang ché gbém hdn hop chira lvong caa it nhit mot
hop chét theo séng ché, hodc mudi dugc dung, solvat, este hodc tién duoc chit cia

chung, va lugng hitu hié¢u cia mdt hodc nhiéu chat bo sung dugc néu trén day.

Tinh chét dugc cta hop chét theo séng ché c6 thé duoc xac nhan béng mot sd thir

nghiém duge Iy. Mot sb thi nghiém nhét dinh dugc 14y 1am vi du trong tai li€u nay.
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Pé didu ché duge phém tr hop chit dugc mo ta boi sang ché, chét mang tro,
dugc dung c6 thé 1a chét rin hodc chat 16ng. Ché phim dang rin gdm bot, vién nén, hat
c6 kha nang phéan tan, vién nang, tGi nho va thudc dan. Bot va vién nén c6 thé chira
khoang tir 5 dén 95% thanh phin hoat tinh. Ch4t mang rén thich hop 13 da biét trong
linh vuc, vi du, magie cacbonat, magie stearat, bot da tan, dwong hodc lactoza. Vién
nén, bot, tii nho va vién nang c6 thé duge str dung 1am dang liéu rén thich hop dé st
dung qua dudng miéng. Vi du vé chit mang dugc dung va cic phuong phap san xuét
cic ché phdm khac nhau c6 thé dwoc tim thiy trong tai lidu A. Gennaro (ed.),
Remington’s Pharmaceutical Sciences, 18" Edition, (1990), Mack Publishing Co.,

Easton, Pennsylvania.

Ché pham dang 16ng gém dung dich, hdn dich va nhii twong. Vi dy, c6 thé d& cap
dén nudc hodc dung dich nudc-propylen glycol dé tiém ngoai dudng tiéu hoéa hodc bd
sung chat tao ngot va chét 1am duc ddi vé6i dung dich, hdn dich va nhil trong ding qua

duong miéng. Ché phdm dang 16ng ciing c6 thé gdbm dung dich sir dung bén trong miii.

Ché phém sol khi thich hgp dé xit c6 thé gém dung dich va chét rin & dang bot,

ma c6 thé & dang két hop véi chét mang dugc dung, nhu khi nén tro, vi du nito.

Sang ché con gdm ché phdm dang rin ma dwoc dy tinh chuyén héa, nhanh trude
khi str dung, thanh ché phdm dang 16ng dé ding qua dudng miéng hodc dudng ngoai

tiéu hoa. Dang 16ng nay gdm dung dich, hdn dich va nhii trong.

Hop chét ctia sang ché ciing ¢6 thé phan phéi qua da. Ché phim qua da c6 thé ¢6
dang kem, thudc xirc, sol khi va/hodc nhii twong va c6 thé duogc chira trong cao dén ap

da gdm kiéu chét nén hoic kiéu hd chira thong thudng trong linh vuc cho muyc dich nay.
Hop chét theo sang ché ciing ¢6 thé dugc phén phdi qua duong duéi da.
Theo mdt phwong 4n, hop chat dugc sir dung qua dudng miéng.

Theo mot sé phuong 4n, c6 thé 13 thuan loi dbi véi duoc phém chtra mdt hodc

nhiéu hop chét theo sang ché duoc diéu ché & dang lidu don vi. O cac dang nay, duogc
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phdm dugc chia nho thanh cac liéu don vi dinh c& thich hop ¢6 chta luong thanh phén

hoat tinh thich hop, vi du, lugng hitu hidu dé dat dugc muc dich mong mudn.

Vi du thuc hién sing ché

Hop chét theo sang ché c6 thé duge tao ra bing cach sir dung cac phuong phéap

da biét trong linh vuc ndy. Cac so dd phan ung sau thé hién cac phwong phap dién hinh,

nhung ngudi cé hiéu biét trung binh trong linh vuc k§ thuat twong tng s& hiéu ring cac

phwong phap khac ciing c6 thé thich hop.

K§ thuat, dung mdi va chit phan g c6 thé dugce dé cap dén bing cach vibt tit

nhu sau:

sdc ky 16p mong: TLC

sic ky 16ng hiéu suét cao: HPLC
etyl axetat: AcOEt hodc EtOAc
metanol: MeOH

ete hodc dietyl ete: Et,0
tetrahydrofuran: THF
axetonitril: MeCN hoac ACN
1,2-dimetoxyetan: DME

axit trifloaxetic: TFA
dimetylaxetamit: DMA
dimetylformamit: DMF

dimetylsulfoxit: DMSO
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trietylamin: Et3N hodc TEA
tert-butoxycacbonyl: t-Boc hodc Boc
2-(trimetylsilyl)etoxycacbonyl: Teoc
khéi phd sic ky 16ng: LCMS

mililit: mL

milimol: mmol

micromol : pmol

microlit: pl

gram: g

miligam: mg

N-iodosucxinimit: NIS

nhi¢t d trong phong (mdi trudng xung
quanh, khoang 25°C): rt (hodac RT)
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thoi gian luu: tr
N-bromosucxinimit: NBS

metyl magie bromua: MeMgBr
sat(I1I) axetylaxetonat: Fe(acac)s
diphenylphosphoryl azit: DPPA

1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua: EDCI

diisopropyletylamin: DIEA hodc iPr,NEt
diisopropylamin: iPr,NH
2-(trimetylsilyl)etanol: TMSetanol

axit 3-cloperoxybenzoic: mCPBA
n-butyllithi: nBuLi

lithi diisopropylamit: LDA

[1,1'Bis(diphenylphosphino)feroxen]di-
clopaladi(Il): PdCl.dppf

Paladi(II) axetat: Pd(OAc)
Metansulfonyl clorua: MeSO>Cl
Benzyl: Bn

4-metoxy benzyl: PMB

Phenyl: Ph
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Etanol: EtOH

Lit: L

phut: min

pha dao: RP

Hexan: Hex

Metylen clorua: DCM

axit axetic: HOAc hodc AcOH
no/bdo hoa: Sat (hodc sat)

Bis(2-0x0-3-oxazolidinyl) phosphinic
clorua: BOPCI

4-(dimetylamino)pyridin: DMAP
Mol: M
2-((trimetylsilyl)etoxy)metyl: SEM
diisopropyl azodicacboxylat: DIAD
Trietylboran: Et;B
Tris(dibenzylidenaxeton)dipaladi(0):
Pdxdbas

Pyridin: Pyr
(2-biphenyl)di-tert-butylphosphin:

John-Phos
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2-dixyclohexylphosphino-2',4',6'-
triisopropyl biphenyl: X-Phos

2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-
tetrametyl uroni hexaflophosphat: HATU

cO dic: conc.
Tetrabutyl amoni florua: TBAF

2-dixyclohexylphosphino-2',6'-
diisopropoxy-1,1'-biphenyl: RuPhos

Tetrakis(triphenylphosphin)paladi:
Pd(PPh3)4
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So do la
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LeO .C Met \
N, PN —— A _§70
2 0 2)NeOMe 2L EtOH gl
F MeOH F 0=5~NH
ol Budce 6 F
Buge 5 Vidul

Budc 1: Thém (R)-2-metyl-2-propansulfinamit (12,8 g, 106 mmol) va Ti(OEt)s, (32,0
g, 120 mmol) vao dung dich chtra 2,4-difloaxetophenon (15,0 g, 96 mmol) trong THF
(100 mL). Gia nhiét dung dich thu dwoc dén nhiét d6 hdi lwu qua dém. Sau thoi gian
nay, 1am ngudi dung dich xuéng RT va rét 1én nudc da. Thém CH2Clz vao hdn hop
nay va khudy hdn hop thu duoc & RT trong 10 phit. Sau d6, loc hdn hop qua xelit.
Rira banh loc bang CH2Cly. Téch cac 16p. Chiét 16p nuée bing CHCly (2 14n). Lam
kho 16p hitu co két hop trén NaxSOs, loc va c6 dédc. Tinh ché san phém tho bé’mg séc
ky nhanh (SiO,: gradien rira giai 100:0 dén 45:55 hexan:EtOAc) dé tao thanh ketimin
(12,3 g).

Budc 2: Thém nho giot metansulfonyl clorua (116 mL, 1,45 mol) vao dung dich
khudy chira 4-metoxybenzyl amin (198,9 g, 1,45 mol) trong pyridin (400 mL) khan &
0°C qua phéu bd sung trong 45 phit. Sau khi thém xong, 14y bé 1am mét ra va khudy
dung dich thu dugc & nhiét d6 trong phong qua dém. C6 dac phan Ung trong chan
khong (bé nudc 60-65°C) d& loai phan 16n pyridin. Phin con lai dugc cho vao trong
CHxCl; (1 L). Rtra dung dich hitu co bang HCI IN (chira nuoe) 2 X 1 L), NaHCO3 (chira
nuée) bdo hoa (2 x 1 L) va nuwée mudi (1 x 500 mL). Lam kho 16p hitu co trén
NazSOs, loc va ¢d dic tao ra chét rin tho. Hoa tan chit rin nay trong 95% EtOH (430

mL) stt dung bé hoi dé lam 4m dung dich. Lam maét dung dich, khién cho san pham
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két tha trong dung dich. Loai bé san pham bang cach loc va rira chit rin bing EtOH
lanh (3 x 150 mL). Thu dugc nhom thi hai sau khi khqu dich cai & nhiét d¢ trong
phong qua dém. Hiéu sudt tng cia san phim 13 246,5 g (hiéu sudt 79%).

Hba tan san phim nay trong DMF khan (3,0 L), 1am ngudi dén 0°C va dat
trong moi trudng No. B& sung ting phan nho natri hydrua (60% trong dau khoang,
60,2 g, 1,51 mol, 1,3 dwong lugng) vao dung dich. Sau khi bb sung xong, khudy hdn
hop trong 10 phut nita. Thém ting giot metyl iodua (250 g, 1,76 mol, 1,5 duong
lwong) vao hdn hop nay qua phéu. Sau khi b sung xong, loai bé bé lam mat va
khudy hdn hop & nhiét d§ trong phong qua dém. Sau d6, c6 dic hdn hop trong chan
khéng (p = 0,01 atm (10 torr), nhiét d6 bé = 55-60°C) dé loai khoang 2,5 L DMF.
Mot s6 chit rin da két tha trong dung dich. Hn hop con lai dwoc phén chia trong
khoang tlr 5 L nuée da, 5 L EtO va 500 mL EtOAc. Phéan tach 16p hitu co. Chiét 16p
nuée bing EO (2 x 1 L). Rira 16p hitu co két hop bang nuée mudi (2 x 1 L), 1am
khd trén Na»SO4, loc va ¢ diic. Chit rin duoc khuéy véi hexan sit dung canh khuéy
béng day kim loai dé tao bot chét rin. Loai bod chit rén béng cach loc va rira br?mg
hexan (2 x 250 mL). Hoa tan chét rin trong hexan/EtOAc (1:1, 450 mL) st dung bé
hoi dé 1am 4m hdn hop. Két tia mau tréng duc tao thanh dé ngudi va duogce loc (182
g). Dich c4i con lai dugc tinh ché bang sic ky ot nhanh (SiOz: 1:1 hexan:EtOAc) dé
tao thanh san phdm bd sung (51,8 g) vdi tong hiédu suat 1a 233,8g (hidu sudt 89%).

Budce 3: Thém ting giot dung dich n-BuLi (1,6M trong hexan, 11,4 mL, 18,2 mmol)
vao dung dich sulfonamit tir bude 2 (4,18 g, 18,2 mmol) trong THF khan (50 mL) & -
78°C & méi truong N2. Khudy dung dich thu duge & -78°C trong 30 phit. Sau thoi
gian nay, dung dich ketimin tir bude 1 (3,15 g, 12,1 mmol) trong THF (50 mL) duoc
lam lanh trude xudng -78°C trong cac binh thét ¢d ddy tron riéng biét duoc chuyén
qua dng vao dung dich trén. Khudy dung dich thu dugc & -78°C trong 3,5 gio. Thém
nuée vao va 1am 4m hdn hop dén RT. Chiét 16p nuée bang EtOAc (3 1an). Rua 16p
hitu co két hop bing nuéc mudi, 1am kho trén Na»SOs, loc va ¢b dic. Tinh ché san
phdm thé bing sic ky cot nhanh (SiO2: gradien rira giai 100:0 dén 40:60
hexan:EtOAc) dé tao thanh sulfinamit (3,95 g, hiéu sudt 67%).

Buéc 4: Thém dung dich HCl 4M (dioxan) (11,4 mL, 45,4 mmol) vao dung dich
sulfinamit tir bude 3 (3,80 g, 7,6 mmol) trong CH2Cl,/MeOH (3:1, 80 mL). Khuéy
dung dich thu dugce & RT trong 1,5 gio. Co dédc dung dich. Phéan con lai duoc ¢d lai tir
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toluen (1 14n). Sau d6, phan con lai duge cho vao CHCl; va TFA (26 mL, 1:1). Thém
1,3-dimetoxybenzen (6,5 mL, 50 mmol) vao dung dich. Khudy dung dich thu dugc &
nhiét d6 trong phong qua dém. C6 dic dung dich thu duge. Dau thu dugc duge phin
chia thanh Et,0 va HCl IM (chita nuse). Chiét 16p nude bing Et,O (2 1an). Sau d6 didu
chinh 16p nudc dén d6 pH = 10 bing cach bd sung NayCO3 (chia nuse) bdo hoa. Chiét
16p nude bing CHaCly (3 14n). Chiét 16p hitu co ra khéi 16p nude bazo, két hop, 1am
kho trén Na2SOs, loc va co dé tao ra amin (1,88 g, 85%).

Budce 5: Thém benzoyl isothioxyanat (1,01 mL, 7,49 mmol) vao dung dich amin tir
bude 4 (1,80 g, 6,8 mmol) trong CH2Cl2 (30 mL). Khqu dung dich thu dugc & nhiét
do trong phong qua dém. Sau d6 c6 dac dung dich. Phan con lai duge hoa tan lai
trong MeOH (20 mL). Thém dung dich NaOMe trong MeOH (25%, 3,9 mL) vao
dung dich. Khudy dung dich thu dugc & RT trong 45 phut. C6 dic dung dich trong
chan khong. Sau d6, phan con lai dugc phan chia thanh CH2Cl, va nuée. D6 pH cia
16p nude duge didu chinh dén khoang 11 bang cach bb sung NaHCOs (chira nudc).
Chiét 16p nudc bang CHCl, (3 1an). Lam khé 16p hitu co két hop trén NaxSO4, loc va
¢d dac dé tao ra thioure (1,90 g, 86%).

Budc 6: Thém metyl iodua (0,42 mL, 6,7 mmol) vao thioure tir bude 5 (1,90 g, 5,88
mmol) trong EtOH (40 mL). Gia nhiét dung dich thu duoc dén nhiét do hdi luu trong
3 gid. Lam ngudi dung dich xudng RT va c¢b dic trong chan khong. Phin con lai
duge phan chia thanh EtOAc va Na;CO3 (chia nuse). Chiét 16p nuée bang EtOAc (3
lﬁn). Rtra 16p hitu co két hop béng nude mudi, 1lam khd trén NapSO4, loc va ¢d dic.
Tinh ché san phim thd bang sic ky c6t nhanh (SiO,: gradien rira giai 100:0 dén 92:8
CH2CL:MeOH) tao ra Vi du s§ 1 (1,12 g, hiéu sudt 66%). LCMS (diéu kién D): tr =
1,73 phut, m/e = 290,2 (M+H).

Béang I: Céc sulfonamit dudi ddy dugc diéu ché bing cach sir dung phwong phép

tuong tw véi phuong phép duoc bc 16 trong So db 1a budc 2.

Muc Amin Alkyl halogenua | Sulfonamit

N

N

1 /@/\NHz /\l /@/\éo )
MeO MeO LMe
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5 /@/\NHZ SO~ /©/\'T'/\/
I
MeO MeO SOzMe
_CDs
NH N
3* /©/\ 2 CDsl Q/\ So,Me
MeO MeO z
4% NH; Br NNy
" SO,Me
eO MeO
* Xesi cacbonat dugc st dung lam bazo thay cho NaH & cac muc 3 va 4.
So do 1b:
NH
~ FHNT N
E HN rléuo HNOs ! :go
E ﬁ WSOy AF ©
F Vidyl No;

Bué6e 1: Thém axit nitric dé bay hoi (2,24 mL) vao hdn hop ctia Vi du s6 1 (8,00 g,
28,0 mmol) va axit sulfuric dic (16 mL) & 0°C. Khudy hdn hop phan mg tir 0°C dén
nhiét d6 trong phong trong 2 gid. Sau thoi gian nay, hdn hop phan tmg duoc bazo
hoa bang natri cacbonat dén d6 pH = 10 va duoc chiét bang etyl axetat (2 x 200 mL).
Phan chiét két hop dugc 1am khé trén Na,SOs khan, loc, va ¢d dudi &p suét giam dé
tao thanh hop chét nitro (8,81 g, 94%).

So d62
o) 1) (GOCI),, DMF, 0
S, 1)nBuli, THF; S CH,Cly s NPM*’ MeMgBr S
\ ] ———— W N\ N T W
2) COp gg) 2) DMAP, Et3N THF
CF3 CF3 HN(OMNG CF; CF3
Bude 1 Buée 2 Bude 3

Buéce 1: Thém dung dich n-BuLi (2,5M trong hexan, 13 mL, 32,5 mmol) vao dung
dich 3-triflometyl thiophen (3,75g, 24,6 mmol) trong THF khan (60 mL) & -78°C.
Khudy dung dich thu dugc & -78°C trong 10 phut. Suc khi CO2 ) vao dung dich
trong 20 phut ¢ -78°C. Lam 4m dung dich dén RT va khudy thém trong 40 phut & RT
trong khi tiép tuc suc CO2 (g) vao dung dich. Sau thoi gian nay, thém HCI IM (chia nuse)

vao dung dich. Sau d6 chiét 16p nudc bing EtOAc. Rira 16p hitu co bing nude mudi,
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1am khé trén Na»SOs, loc va c6 dic. Tinh ché san phém tho béng séc ky c6t nhanh
(SiO2: 85:15:1 CH2Cl2:MeOH:AcOH) tao thanh axit carboxylic (4,33 g, 90%).

Buéc 2: Thém timg giot dung dich oxalyl clorua (2M trong CH2Cl, 3,5 mL, 3 duong
luong) vao dung dich gdm mot phdn axit tir bude 1 (465 mg, 2,37 mmol) trong
CH2Cl, (12 mL) va DMF (0,20 mL) & 0°C. Khudy dung dich thu dugc & 0°C trong 15
phut sau d6 thém 1 gid nita & RT. C6 dic dung dich. Phan con lai duoc thém vao
N,O-dimetylhydroxylamin hydroclorua (470 mg, 2 duong lugng) sau d6 la CH2Cl,
(18 mL). Lam ngudi hdn hop thu duge xudng 0°C. Thém Et;N (1,4 mL) va DMAP
(10 mg) vao hén hop nay. Khudy dung dich & 0°C trong 1 gi¢. Thém HCI 1M chta nuec)
(60 mL) va CHCl, (60 mL) vao dung dich. Tach cac 16p. Rira 16p hitu co bing nude
mubi, 1am khd va ¢b dic. Tinh ché phén con lai bz‘?mg séc ky ¢t nhanh (SiO»: gradien
rira giai 100:0 dén 60:40 heptan:EtOAc) tao thanh amit (426 mg, 75%).

Budc 3: Thém twr tir dung dich metyl magie bromua (3M trong Et,O, 7 mL) vao dung
dich amit tir buée 2 (4,10 g, 17,1 mmol) trong THF (70 mL) & 0°C. Khu4y dung dich
thu dugc & 0°C trong 3 gid. Sau thoi gian nay, thém HCI 1M (chia nuse) vao. Sau dé
chiét hdn hop bang Et;0. Lép hitu co duge lam kho, loc va c6 ddc. Tinh ché phan
con lai bing séc ky c6t nhanh (SiO»: gradien rira giai 100:0 dén 60:40 pentan:EtOAc)
tao thanh keton (3,22 g, 97%) duéi dang dau khong mau.

Bang Ib: keton duéi ddy duoc didu ché bang cach sir dung phuong phép tuong ty véi
phuong phap duoc bdc 16 trong So dd 2, bude 2 va 3 sir dung axit carboxylic thich

hop.

0 0 o] 0 o)

F A N \N x~_N

So dd 2b

0 Buse 1 OH
Br N uoc l Br N Buodc2 Bn N
O P
A~ 1 Z
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Bude 1: Thém tir tr metylmagie bromua (3,0M trong dietyl ete, 16,63 mL, 50 mmol)
vao dung dich 6-bromo-3-clopicolinaldehyt (10,0 g, 45,45 mmol) trong 200 mL THF
khudy & -78°C trong méi trudng No. Khudy phan (mg & nhiét do nay trong 3 gio, va
sau d6 thém amoni clorua bdo hoa vao. Chiét hdn hop bing EtOAc. Lé6p hitu co két
hop dugce lam khd (MgSO4), loc, va c¢d dic trong chan khéng. Tinh ché phan con lai
bang sic ky silica gel (0-10% EtOAc/hexan trong 20 phut) tao ra 1-(6-bromo-3-
clopyridin-2-yl)etanol (8,4 g, 78%).

Budc 2: Khudy nguyén lidu duge didu ché & trén (8,4 g, 35,5 mmol) qua d€m & nhiét
dd trong phong trong 100 mL DCM cung véi pyridin clocromat (15 g, 71 mmol) va
khoang 5 g xelit. Loc phan ting qua xelit va rira bing DCM. Phén loc duge ¢ dén
khd trong chdn khéng va tinh ché phan con lai bing sic ky silica gel (0-10%
EtOAc/hexan trong 22 phut) tao ra 1-(6-bromo-3-clopyridin-2-yl)etanon (6,85 g,
82%).

Bang Ic: Keton dudi ddy duoc tao ra bang céch sit dung c4c phuong phap tuong tu
v6i phuong phéap duge bde 16 trong So db 2b:

Muc Aldehyt Keton
o o
Br_N Bro_N
! o C
F F
So dd 2¢

o o
@Ecom d""o\ MeMgBr ©fk
I e
ct Budc 2
I Bude 1 I Ct uoc I Cl
Budc 1: Thém ting phin cacbonyldiimidazol (CDI) (32,0 g, 198 mmol) vao dung
dich axit 2-clo-3-flobenzoic (30 g, 172 mmol) trong 300 mL. DCM. Sau khi bd sung
va sau d6 khudy & RT trong 1 gid, thém mubi N,O-dimetylhydroxylamin HCI (18,5
g, 189 mmol) vao hdn hop, sau d6 1a EtsN (20 mL). Khudy hdn hop & nhiét do trong
phong qua dém. Sau khi dimg phan ng bang nuéc, chiét 16p nudc bing DCM (2

14n). Rira 16p hitu co bang HCI 2N (chira nuéc), nuée, NaHCO3 (chia nudce) bao hoa
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va nuéc mudi. Dung dich dugc lam kho (MgSOs4) va dugc ¢6 dic. Thu duge san
phdm 2-clo-3-flo-N-metoxy-N-metylbenzamit (32,0 g) bang sic ky silica gel (rira
giai bang 0-30% EtOAc/Hex).

Budc 2: Nguyén ligu trén dugce xir Iy theo So dd 2, budc 3 tao ra san phim keton
(hiéu sudt 89%).

Bang II: Cac vi du sau duoc didu ché bang céach sir dung phuong phéap tuong tu voi

phuong phap duoc boc 16 trong So db 1a sir dung nguyén liéu ban du thich hop.

Vidu

(Dit liéu LCMS duoc liét ké cho timg hop chit: MH* quan sat duoc, thoi gian luu
HPLC va phuong phap LCMS)

F HN r;l/ F HN rﬂ’ HNJKN,
L 5=0 A S=0 N
) 5 S50
F WG o
2 F 3 F 4 cl
MH": 308,2, 1,64 MH*: 290,0, 1,99 MH": 294,2, 1,43
phut, D phut, B phut, A
NH NH NH
HNJ\N/ HN/U\N/ HNJ\N/
SN $70 Br L__s=0 s h_$=0
Vet r SO
5 Br 6 7 Br
MH™: 340,2, 2,64 MH*: 331,9, 1,95 MH*: 340,2, 2,19
phut, A phut, B phut, A
NH NH NH
HN/U\'.“/ HN” N7 HN)LN/
8 S §70 9 ON L_s=0 10 | on K_§=0
\ || = o] z 6 B (o]
CF3 Cl
)'\J‘\H NH )NJ\H
11 NN 12 | vod do |13 RN
S ~ S=0 B il S Q S=0
8 U&O N8
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MH*: 339,8, 1,87 MH*: 278,9, 1,73 MH*: 285,0, 1,54
phut, A phut, B phut, B
NH NH
HN™ N7 HN SN

L_s=0 Br 570 NH

Br%g \@VO HN™ N7
14 14a F 14b | &r | Nep 50,

MH*: 340,2, 2,44 MH*: 350,0, 1,72 o
phut, A phut, D

NH NH

HN™ N7

R
140 BI’\ENf\/éOZ 14d méoz
Z ol F

So dd 3

NH NBog
e e
HA N B N
=0

06,0 HNJk
S NATO ——— s &SS
\l e (o] EtsN \l =
gl Budel B

B sung Boc20 (1,24 g, 5,68 mmol) va Et:N (0,82 mL, 5,91 mmol) vao dung
dich ctia Vi du s6 5 (1,60 g, 5,53 mmol) trong CH>Cl. Khudy dung dich thu dugc &
nhiét do trong phong qua dém. Rira dung dich bang 1/2 NaHCO3 (chira nuse) bdo hoa.
Lép nude duge chiét nguge bang CHa2Clz (2 14n). Lam khé 16p hitu co két hop trén
Na2S04, loc va cd dic. Tinh ché san phdm thé bing sic ky cot nhanh (SiOs: gradien
rira giai 100:0 dén 70:30 hexan:EtOAc) tao thanh tert-butyl cacbamat (1,74 g, hiéu
sut 84%).

Béng ITb: Céc cacbamat dudi ddy dugc diéu ché biang cach st dung phuong phép
tuong tu voi phuong phap duge bde 10 trong So dd 3 st dung nguyén liéu ban du
thich hop.

Muc
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NBoc NBoc NBoc
F HN)LN/ F HN)Ly/ HN)LN/
1 30 2 50 3 s =0
= (o] = 0 H 1]
F g ©
& ! cl
NBoc NBoc NBoc
HN)LN/ . J
\ HN™ N HN™ °N
4 S IS'=O 5 Br SI=O 6 s §=O
\ / = © : 70 8 s o
Br Br
NBoc NBoc NBoc
oy e P
7 S A_§=0 8 ON L_s=0 9 O.N L_§=0
\ l = o z 0 z o)
CF3 cl
NBoc NBoc NBoc
o
10 iy 1 S 12 Ny
Br—c S $70 NC 10 NC— Sy $°0
\ / * © 0 \ /= O
NBoc j‘\BOC )NJ\Boc
)J\ e HN - HN” N7
HN™ N . A
13 s | 14 Br | __$=0 15 Bra_ N _ SO,
Br—2 B N : 1] | H
/= (0] 0 2z
S F F
HN N/
16 Bre_N_h_$0,
l z
Z ¢

Bang Ilc: Vi du duéi ddy duge didu ché bang cach st dung phwong phép tuong tu
véi phuong phap duge bdc 16 trong So do 1b, st dung profin nhiét do bién ddi sau

day: bd sung axit nitric & -40°C, sau d6 lam 4m dén 0°C.

Vidu Nguyén liéu ban dau San pham
NH NH
HN" N7 HN” N7

l4e /@fg\/éoz Ozr‘ji;fg\/éoz
F F
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Vidy 14d

Bang IId: Thiadiazin dioxit dudi ddy dugc tao ra theo cac phuong phéap tuong tu véi

phuong phép trong So db 1a va 3, véi cac ngoai 18 duoc luu y:

Muc
NBoc NBoc NBoc Vi NH
P
FOHNTON FOHNT N HN r{ HN N7
1ab C(;K/SOZ 2a,b 502 | 3¢ 502 du S0z
F F F cl
F cl 14fde F

a: (S)-2-metyl-2-propansulfinamit dugc sir dung & budce 1 ctia So db 1a thay cho (R)-

2-metyl-2-propansulfinamit.

b: Viée tai két tinh tir 95% MeOH/5% nuéc duoc sir dung dé loai bo san phdm ddng
phan khéng d6i quang sau khi tinh ché silica gel & bude 3 So dd 1a.

c: Sic ky SFC (TharSFC80, Chiralpak OD-H, 50 x 250 mm, 5 um, 150 bar v&i 30%
iPrOH, 250 g/phut, 40°C) duoc stt dung dé loai san phim khéong dbi quang sau khi

tinh ché silica gel & bude 3 So dd la.

d: SFC sic ky (TharSFC80, Chiralpak OJ-H, 50 x 250 mm, 5 pm, 150 bar v&i 25%
iPrOH, 250 g/phut, 40°C) dugc str dung dé loai san phdm khong dbi quang sau khi

silica gel tinh ché & budce 3 So dd 1a.

e: San phém cta So dd 1a budc 4 dugc xtr ly theo So dd 3b dé truc tiép tao ra hop

chét trong vi du 14f, thay cho viéc st dung So dd 1a, bude 5 va 6.

So db 3a
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=C
=0

i
o} HzN's"’lé NS 'F
THOE1),
F THF F

Bude 1

N g
2 O 1) Bul, THF, -78°C M "‘(<1)4NHC| ,
UL NI o oN _ MeOH
2) NaH Mel - Nepyg 2) 2 F dmo D TFA
Me *(:f\ | 1,3-dimetoxybenzen
F Bubc 4
Bude 3 s
o NH
5
M N Dpp Ay N N Vel HN/U\l;J/
oN l_&0 PN L on ! _
2) Nﬂzc a3 ~NH z =
F MeOH 'B/’?C\) y| Buded F Vidul5

Buée §

Buéc 1-4: Cac budc nay duogc tién hanh sir dung phuong phép tuong tu vdi phuong

phép dugc mo ta trong budc 1-4 ciia So dd 1a.

Budce 5: Thém benzoylisothioxyanat (4,3 mL, 1,1 duong lugng) vao dung dich amin
tir bude 4 (10,5 g, 36 mmol) trong CH>Cl, (200 mL). Khudy dung dich thu dugc &
RT trong 2,5 ngay. B6 sung thém benzoylisothioxyanat (0,86 mL, 0,2 duong lugng)
vao va khudy dung dich & RT trong 2 gid nita. Sau d6 c6 dic dung dich trong chéan

khong.

Mbt phin clia nguyén lidu nay (6,5 g, ~14 mmol) duoc hoa tan trong MeOH
(200 mL). Thém NaxCOs (s5) (1,52 g, 14 mmol) vao dung dich nay. Khuéy hdn hop thu
duoc & RT trong 45 phut. Sau thoi gian nay, thém lugng du vira phai cia HOAc vao
dung dich. Sau d6 c¢6 dic hdn hop. Phén con lai duoc phén chia thanh CH,Cl, va 1/2
NaHCO3 (chira nuse) bdo hoa. Chiét 16p nuée bing CH2Cla (3 14n). Lam kho 16p hitu co
két hop trén Na2SOq, loc va ¢6 dic. Thioure (~ 4,9 g) dugc dua vao phan ung tiép
theo ma khong can tinh ché thém.

Budc 6: Vi du 15 duge diéu ché bang cich st dung phuong phép tuong tu véi

phuong pha duge mé ta trong So db 1a budc 6.

So db 3b
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NBoc
HN HN” o HN N HN)LN/
OoN ! é@ e §—0 ..,._....._... | éi=o
2 n-BuOH b EtyN i IO
N F Viduls F

Thém dung dich xyanogen bromua (5M trong MeCN) vao bt nhdo amin A
(So d6 3a budce 4) (13,7 gram) trong n-butanol (150 mL). Gia nhiét hdn hop thu dugc
dén nhiét d6 hdi luu trong 4 gid. C6 dic hdn hop dén 1/3 thé tich ban dAu. Thém
Et20 (200 mL) vao hdn hop. Loai bd chét rén thu duge béng cach loc va rira chét rdn
bang Et,0 (2 1an). Chit rin dugc phan chia thanh EtOAc va NaxCOs (chita nuée) bao
hoa. Chiét 16p nuée bang EtOAc (3 14n). Rira 16p hitu co két hop bing nudc mudi,
lam kho trén NazSOs, loc va cd ddc tao ra 10,6 gam hop chét trong Vi du sb 15.
Nguyén liéu nay dugc chuyén hoéa thanh t-butyl cacbamat sir dung phuong phap
tuong tu v6i phuong phap duogc bdce 1§ trong So dd 3.

Bang Ile: Thiadiazin dioxit dudi day dugc didu ché bang cach st dung phuong phap
tuong tu vdi phuong phap duge bdc 10 trong So dd 3a (muc 1), 3b (muc 2-5) va So

d6 3 sir dung sulfonamit dugc thé hién trong Bang I va So db 1a.

Muc
NBoc NBoc NBoc NBoc )NJ\BOC
.CD -
HN NN HNJ\N/\ HN)J\ITI’CD3 HNT N HN" N
O,N $=0 O,N \_S=0 O,N S=0 §=0 $=0
| : IC|) 1] H o)
F F F F F
F
1 2 3 F o4 5
So do 4
NH NPMB,

F HNJ\N/ @ACI F N%N/
| o |

\_s=o0 -2~ . L_8=0
Ha' n-BugNl, Cs,COq e
F MeCN F
£ Vidu2 A

Thém vao 4-metoxybenzyl clorua (4,6 g, 29 mmol), Cs2CO3 (9,9 g, 31 mmol)
va n-BwNI (450 mg, 1,2 mmol) vao dung dich ctia Vi du sé 2 (3,8 g, 12,2 mmol)
trong MeCN (40 mL). Gia nhiét hdn hop thu dugc dén nhiét o hdi luu trong 16 gid.
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Sau thoi gian nay, bd sung thém 4-metoxybenzyl clorua (1,9 g, 12 mmol) va Cs;CO3
(4,4 g, 12 mmol) vio va gia nhiét hdn hop dén nhiét d6 hdi lwu trong 4 gid nita. Sau
d6, ¢6 dic hdn hop trong chan khong & RT. Phén con lai duge phén chia thanh nudc
va CHClo. Chiét 16p nuée bang CHoCla. Lam khé 16p hitu co két hop trén NaaSOs,
loc va c6 dic. Tinh ché phan con lai bang sic ky c6t nhanh (SiO: gradien rira giai
100:0 dén 80:20 hexan:EtOAc) tao ra hop chét bis-PMB A (4,9 g, 73%).

Sodd 5
N(PMB), \PwB NH
F NN FsS F NON7 FsS O F HN N~
$-0 Br — l_$0 — $-0
F F5S F F
F A B e P Vidyi6

Binh vi song 20 mL dugc lam kho béng ngon ltra va dugc lam ngudi trong
chan khong, sau d6 nap diy N», sau d6 nap ddy chan khong/N» theo hai chu trinh.
Thém NaHMDS (1M trong THF, 2,2 mL, 2,2 mmol) vao dung dich thiadiazin dioxit
A ((So db 4) 547 mg, 1,0 mmol) trong dioxan (5 mL) & RT, va khudy trong 30 phut.
Dung dich dugc diéu ché méi cta ZnCly (1,2M trong THF, 2,0 mL, 2,4 mmol) dugc
thém vao, va tiép tuc khqu trong 30 phat & RT. Pd(OAc): (45 mg, 0,2 mmol), X-
Phos (190 mg, 0,4 mmol) va arylbromua B (509 mg 1,80 mmol) dugc thém vao va
phan tng hén hop duoc khir khi (4 x chan khong/N>), day lai va duge dit vao bé dau
da duge dun néng 100°C trong 3 gid. Lam ngudi phan vmg thé dén RT, pha lodng
bang EtOAc/nuéc, loc qua miéng dém xelit, va chiét 16p nudc bang EtOAc (2 lan).
Rira 16p hitu co két hop bang nuéec mudi (1 14n), 1am khé trén NaxSOq, loc va ¢d dudi
&p sudt giam dé thu dugc phan con lai thé ma duoc dua qua sic ky silica gel (0—30%
EtOAc/hexan) sau d6 1a diéu kién RP-HPLC (theo ddi & 220 nm) tao ra san phim
trung gian C (73 mg, 97 umol).

Gia nhiét dung dich chtra san phdm trung gian C (73 mg, 97 umol) trong
CH3CN (4 mL) d&n 75°C, va thém dung dich Ko;HPO4 (26 mg, 147 umol), KH,PO4
(20 mg, 147 umol) va K2S20s (158 mg, 588 umol) trong nudc (2 mL) vao qua pipet.
Sau 60 phut & 75°C, 1am ngudi phan tng hén hop xubng RT va ¢b dic trong chin

khoéng. Phan con lai dugc dua qua didu kién RP-HPLC tao ra hop chét trong Vi du sb
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16 (mudi TFA, 26 mg). Dit liéu LCMS: (phwong phap D): tr = 2,17 phiit, m/e =
510,0 (M+H).

So dd 6a
Br Br Br
NaH, DMF
Mel
N<N N<N N ;
yN NN X
D E R=Me F

Thém natri hydrua (60% trong dau, 1,5 g, 37,5 mmol) vao dung dich 5-
bromoindazol D (6 g, 30,6 mmol) trong DMF (60 mL) & RT. Sau khi khudy trong 30
phit, thém metyl iodua (2,83 mL, 45,9 mmol) vao va khudy phan tmg thém 2 gid nita
& RT. Dimg phan mg bing NaHCO; (chita nuée) bio hoa, chiét bing EtOAc (1 14n),
lam kho trén MgSOs, loc, va ¢d dudi 4p sudt giam dé thu dwoc hdn hop cua 5-
bromoindazol N-1 va N-2 metyl héa E va F, ma duogc tach bang sic ky silica-gel sir
dung 0—30% EtOAc/hexan.

So 6 6b
N(PMB),
F N%N/
570 Br
= 0
F ~N
F A N= g Vidu 17

Vi du 17 duge didu ché nhu dugc mé ta ddi véi vi du 16 trong So dd 5, thay
thé arylbromua E cho B. Dit liéu LCMS: (phwong phép C): tr = 3,12 phit, m/e =
438,2 (M+H).

So dd 7a
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- X

HeN H BrON HN™ °N Boc0
Br N —— B N A0 = BN _§=0
| Cé “"‘“""b o 14 | i 0  BuOH | £ Et:N
> erute i N Step 5 # Buéc 6
NH 1) Pdg{dba, John-Phos NBoc
NaOt-Bu -~
HN ::l/ benzopheaon imin Hi A
Br: N =0 HoN N A =0
D€ i 2) NHOH#HCI, NaOAG Ij’{\’g
Z 2
Budc 7

Bude 1-4: Cac bude nay duoc tién hanh sir dung phuong phap twong ty véi phuong

phap duge mb ta trong bude 1-4 ctia So db 1a.

Budc 5: Bude nay dugc tién hanh str dung phuong phap tuong tu véi phuong phép
dugce boc 19 trong So dd 3b trir viée +-BuOH duogc st dung lam dung méi thay cho n-
BuOH.

Budc 6: t-butyl cacbamat dugc thiét 1ap str dung phwong phap twong tu v6i phuong
phap dugc bdce 16 trong So do 3.

Buéc 7: Hon hop chira bromua (3,00 g, 6,92 mmol), benzophenon imin (1,39 mL,
8,30 mmol), Pdx(dba)s (0,634 g, 0,692 mmol), John-Phos (0,413 g, 1,38 mmol), natri
tert-butoxit (2,13 g, 22,1 mmol), va toluen (51 mL) dugc khir khi (chan khong/N>).
Sau d6, khudy hdn hop & 65°C trong nito trong 3 gid. Sau thoi gian nay, lam ngudi
hén hop phan tng xubng nhiét do trong phong va loc qua tAm dém xelit va rira bing
etyl axetat (100 mL). Phin loc dugc c¢d dudi 4p sudt gidm. Phan con lai sau d6 duge
hoa tan trong metanol (76 mL) va dung dich thu dugc dugc nap voi hydroxyl amin
hydroclorua (2,16 g, 31,1 mmol) va natri axetat (2,55 g, 31,1 mmol). Khuéy hén hop
phan (mg & nhiét do trong phong trong 40 phiit. Sau thoi gian ndy, ¢ dic hdén hop
phan ng dudi 4p sut giam. Hoa tan phan cin thu duge trong etyl axetat (200 mL)
va ria bé’lng natri bicacbonat chita nudc bdo hoa (100 mL), nude (100 mL), va nude
mudi (100 mL). Sau d6 1am khé 16p hitu co trén natri sulfat khan, loc, va c6 dudi ap
sudt giam. Tinh ché phin con lai bing sic ky cot (silic oxit, 0-100% etyl
axetat/heptan) tao thanh amino pyridin (0,880 g, 34%).

So db 7b
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NBoc NBoc

HN” N7 -

\ 5 =\P(tBu)2 HN” N
Br_N_A_ 50, 1. PhoCH=NH, Pd,(dba)3,NaOtBu, ) N NS0,
- AN H

| : 2. NH,0H-HCI, NaOAc | F

Thém pyridyl bromua (Bang IIb, muc 15, 1,5 g, 3,3 mmol), Pdx(dba)s (305
mg, 0,3 mmol), (2-biphenyl)di-tert-butylphosphin (200 mg, 0,7 mmol), natri tert-
butoxit (1,02 g, 0,011 mmol), benzophenon imin (670ul, 4 mmol), va toluen (21 mL)
vao binh thét ¢b duoc lam kho béng ngon Itra. Hon hop duoc hut khi trong chan
khong va dugce nap diy véi N (3 1an). Khudy hdn hop & 60°C trong 1 gioy. Sau khi
loc qua xelit, dich loc dugc cd. Hoa tan ph?ln thod con lai trong 36 mL metanol, va
thém hydroxyl amin hydroclorua (458 mg, 6,6 mmol) va natri axetat (541 mg, 6,6
mmol) vao. Khudy phan tng trong 35 phit va sau d6 dimg phan mg bang natri
bicacbonat chira nudc bdo hoa. Chiét hdn hop bing etyl axetat, va lam kho phén hitu
co két hop trén magie sulfat va c6 dic. Tinh ché phin con lai bing c6t nhanh silic

oxit (50% etyl axetat/hexan) dé thu dwoc san phim aminopyridin (730 mg, 68%).

Béang IIla: Céc amino-pyridin duéi ddy dugc didu ché bang cach sir dung phwong
phap tuong tu véi phuong phép duge boc 16 trong So dd 7a sir dung cac keton thich
hop tir Bang Ib.

Muc
NBoc NBoc NBoc
pd

HNT N HN” N7 HN” N7
1 | hN $=0 | 2 HoN $=0 3 HoN $=0

z A I 2 X~ 2 A i

| =0 | 20 | =0

N/ N~ N

Bang ITTb: Hop chét dudi day duoc diéu ché tir bromua (Bang IIb muc 16) sir dung
céc phwong phép twong tu v&i phuong phap duoc boc 16 trong So dd 7b:

NBoc

HN” N7

HzN(NIUOZ
| z
2>l
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So do 7c
NBoc NBoc
~ 1. TFA/DCM -
FOHNT N 2. HNO3 / H,SO, FHN N
~.502 3. (Boc),0, DIEA O2N ~S0:
F F

Thém 1 mL TFA vao dung dich chira halophenyl thiadiazin (Bang IId, muc 1:
2,31 g, 5,9 mmol) trong 5 mL DCM. Khuéy hdn hop trong 4 gi va sau d6 duoc cd.
3 0°C, thém cin than hdn hop chita 0,5 mL axit nitric dé bay hoi va 1,2 mL axit
sulfuric vao dung dich chra phan thé con lai trong 4 mL axit sulfuric. Khudy hdn hop
& 0°C trong 2 gidr va sau d6 duoc rét vao 150 mL nuée d4. Hon hop dugce trung hoa
bang cach bd sung cin than dung dich natri bicacbonat bdo hoa va natri hydroxit ran.
Chiét hén hop thu dugc bang etyl axetat, va 1am khé 16p hitu co két hop trén magie
sulfat va c6 dic. Hoa tan phan thd con lai trong 20 mL DCM, va thém (Boc),0
(1,29g, 5,9 mmol), va DIEA (2,56 mL, 14,75 mmol) vao. Khuéy phan tng qua dém,
va sau d6 dimg bang HC1 IN. Chiét hdn hop biang DCM, phén hitu co dugc gom lai,
lam khd trén magie sulfat, va ¢d dic. Tinh ché phan con lai bing cdt nhanh silic oxit
(25% etyl axetat/hexan) tao ra san phim nitrophenyl thiadiazin (1,93 g, hiéu suét
76%).

Béng Illc: Hop chit duéi ddy dugc tao ra bing cach sit dung céc phuong phap tuong
tu voi phuong phap dugce boc 16 trong So dd 7c bét dau tur nguyén li€u ban dau thich

hop dugc thé hién trong Bang IIb:

Muc
NBoc NBoc NBoc NBoc
FOHNT N HN N/ HN h'l/ HN r‘q’CDs
O,N LSO, O,N A _S0; | ON LSO, | ON A _ S0,
F F F F
F cl F F
1 2 3 4
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Bang IIId: Hop chét du6i ddy duogc tao ra tir Vi du s6 14f su dung céc phuong phap
tuong tu v6i phuong phap duge boc 16 trong So dd 7c, bd qua bude xir 1}7 ban dau
bang TFA:

NBoc
HN™ N
0N L_so,
Cl
F
Sodo 8
0O Os »-Bu
1l s NH
- o) ! F
FoONTNee ST T W HN)LI':I/
PMB : N ——=, F 502
—_— 7 PumB H
¢ " BUli, 78°C F F Vidyls

Thém n-butyllithi (2,5M trong hexan, 47 mL, 118 mmol) vao dung dich N-(4-
metoxybenzyl)-N-metylmetansulfonamit (26,8 g, 117 mmol) trong THF (200 mL) & -
78°C trong 10 phiit. Sau khi bb sung xong, khudy hdn hop & -78°C trong 1 gid.

Sau do, thém dung dich (S)-2-metyl-N-(1-(2,4,6-triflophenyl)etyliden)propan-
2-sulfinamit (21,6 g, 77,9 mmol, dugc diéu ché tur 2,4,6-trifloroaxetophenon va (S)-
2-metyl-2-propansulfinamit theo So d6 1a, Budc 1) trong THF (150 mL) & -78°C vao
hén hop nay. Khudy hdn hop thu duge & -78°C trong 4 gid. Sau d6, dimg phan mg
bang cach pha lodng nhanh véi nuéc (~ 400 mL). Sau d6 1am 4m hén hop dén RT,
pha lodng tiép bang EtOAc va nudc mudi. Tach cic pha, va chiét 16p nuéc bang
EtOAc (4 1an). Phan hitu co duoc két hop, dugc rira bing nuée mudi, lam khd trén
MgSOas, loc va cd déc. Phin thd con lai dugc dua qua séc ky c6t (600g silic oxit, 100
mL/pht, 0% dén  60% EtOAc/hexan) thu duge  (R)-2-((S)-1,1-
dimetyletylsulfinamido)-N-(4-metoxybenzyl)-N-metyl-2-(2,4,6-triflophenyl)propan-
1-sulfonamit dudi dang hdn hop c6 ty 18 4:1 v6i chit ddng phan khong dbi quang ctia
n6 (khéi luong téng 14,5 g, 37%).

Nguyén lidu nay dugc dua tiép qua sic ky SFC (TharSFC80, Chiralpak OJ-H,
21 x 250 mm, 5 pm, 200 bar véi 5% MeOH, 55 g/phut, 35°C) tao ra (R)-2-((S)-1,1-
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dimetyletylsulfinamido)-N-(4-metoxybenzyl)-N-metyl-2-(2,4,6-triflophenyl)propan-

1-sulfonamit).

Nguyén li¢u trén dugce xtr ly theo So dd 1a, cac budec 4—6 tao ra hop chét trong
vi du 18, dihydro-2,5(R)-dimetyl-5-(2,4,6-triflophenyl)-2H-1,2,4-thiadiazin-3(4H)-
imin-1,1-dioxit. LCMS (diéu kién A): tr = 1,45 phat, m/e = 308,2 (M+H).

So dd9
NBoc NH
~ g
HN HN” N
H, Pd,(OH)/C )
N / = O MeOH \ / ¢ O
Br Vidy 19

Thém 20% Pd(OH)»/C (50% nudce) (52 mg, 0,074 mmol) vao dung dich dugc
khir khi chira tert-butyl cacbamat (So db 3) (348 mg, 0,794 mmol) trong MeOH (10
mL). Binh thét ¢ duoce lam sach bang Ha va dugce khudy & RT trong qua ciu Hp
trong 2,75 gid. Thanh loc hén hop duge béng N2, loc qua xelit va ¢6 dic. Tinh ché
san phdm thd bang sic ky c6t nhanh (SiO,: gradien rira giai 100:0 dén 95:5
CH2Cl:MeOH) tao ra hop chét trong Vi du sé 19 (69 mg). LCMS (diéu kién A): tr =
2,00 phut, m/e = 260,1 (M+H).

So do 9a
NBoc NBoc
HN r?j/ HN r:l/
! S=0 —> ~_ 80
Br\(/fé\/ 0 Br\(j(ik/ ko)
S S

Thém N-closucxinimit (0,7 g, 5,5 mmol) vao bromua (Bang IIb, muc 13) (0,8
g, 1,8 mmol) trong DMF (6 mL). Lam 4m phan tmg dén 60°C va khudy trong 5 gio.
Thém etyl axetat vao va rira hdn hop béng NaHCOs3 (chtra nuéce) bdo hoa, nude, va
nude mubi. Lép hitu co duoc lam khd (MgSOs), loc, va c6 dic trong chan khong.
Tinh ché phan con lai bing séc ky silica gel (0-30% EtOAc/hex trong 30 phiit) tao ra
bot tring ma duoc tinh ché tiép biang sic ky pha dao (C18: gradien rira giai, 90:10:0,1
dén 0:100:0,1 nuée:MeCN: axit formic) tao thanh clothiophen (0,63 g, 1,3 mmol).
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So dd 10

NBoc NBoc
HNT N Hy, PdIC HN™ N7

O,N L_$=0 —— HN L_s=0
z o) EtOH z e}
F F

Dung dich gdm hop chét nitro (So dd 3b) (2,50 g, 6,0 mmol) trong EtOH (150
mL) duogc khir khi bang cach suc Na qua dung dich trong 3 phut. Dung dich nay duoc
thém Pd/C (10% theo khéi lugng, 50% H20, 698 mg). Hon hop dugc dit & moi
truong Na. Khong khi duge hit va duoc nap ddy Ha (3 1an). Khudy hdn hop thu duogc
& RT trong qua ciu H, trong 2 gid. Hon hop duogce thanh loc bang céch suc N» qua no,
loc qua xelit va c6 dac. San phém duoc tinh ché béng cach loc qua dau nho cta cot

silica gel rira giai bang EtOAC d tao ra anilin (2,2g, 97%).

Bang IV: Céc anilin dudi ddy dugc diéu ché tir hop chit nitro tuong tng st dung

phuong phép tuong tw véi phuong phéap duge boc 16 trong So dd 10.

Muc
NB NBoc NBoc NBoc NBoc
0C
_ FOHNTNT HN N’CDS HNT NS HN™ N7
HNC N A_§70 | H:N ~_§=0 | PN PO | N ~_s0;
HZN : ﬁ_o H 0 = 0 . =
S0 IF F 4 F
1 NH, 3 5
2
So do 10a
NBoc NBoc NBoc
HNT N HN™ N HN™ N7
HZN;dz\/soz HzN\@ﬁz\/SOZ HZN:EXE\/SOZ
| . NIS, DMF . NBS,DMF .
A B

Diéu ché iodoanilin A: Thém NIS (2,52 g, 11,2 mmol) & 0°C vao dung dich chira
anilin (3,6 g, 9,31 mmol, So dd 10) trong DMF (40 mL). Sau 60 phut & 0°C va 60
phtit & RT, dimg phan (mg bing NaHCOj3 (chita nudc) bdo hoa, chiét bing EtOAc (3
1an), va lam khé 16p hitu co két hop trén NaySO4. Sau khi loai bo chit d& bay hoi
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dudi &p sudt giam, phan con lai dugc dua qua séc ky silica gel (gradien rira giai 100:0
dén 70:30 hexan:EtOAc) dé thu dugc iodoanilin (3,2 g, 67%).

Diéu ché Bromoanilin B: Thém NBS (1,05 g, 6,21 mmol) & RT vao dung dich anilin
(2,0 g, 5,17 mmol, So @ 10) trong DMF (21 mL). Sau 30 phut, dimg phan g bing
10% Na,SO; (chira nude), pha loding bing EtOAc, va rira 16p hitu co béng NaHCO3
nude bio hoa (2 14n), nude mudi (1 14n) va lam kho trén NasSOs. Sau khi loai bé chét
d& bay hoi dudi &p sudt giam, phan con lai (2,57 g) duoc dua qua sic ky silica gel
(gradien rira giai 100:0 dén 50:50 hexan:EtOAc) thu dugc bromoanilin (2,065 g,
86%)).

Sodo1la
)"J‘\B“ NBoc
P
N o
O,N A$=0 HoN L__8=0
T g
- EtOH/THF

Khir khi dung dich chira hop chét nitro (muc 9, Bang IIb) (515 mg, 1,19
mmol) trong EtOH:THF 1:1 (24 mL) trong binh 4p sudt bing cach suc N, qua dung
dich trong 5 phat. Thém PtO> (27 mg, 0,12 mmol) vao dung dich nay. Binh duoc
d6ng kin. Sau d6, binh dugc hut chan khéng va duge nap day N2 (3 14n). Sau d6 binh
dugc huit chan khong va dugc 1am sach bang Ha (3 1an). Binh dugc tao ap lai dén 60
psi bang H va lac & nhiét d6 trong phong qua dém. Sau thoi gian nay, binh dugc lam
sach béng Na. Sau d6, loc hdn hop qua xelit. Loai bé dung moi trong chan khong dé
tao thanh anilin (500 mg, 100%).

Béng IVa: Céc hop chat dudi ddy dugc didu ché tir hop chét nitro twong ting (Bang
I11d) theo cac phuong phap duoc boc 16 trong So dd 11a:

NBoc

HN™ N7

H,N L_$0,
cl

F

Sodd 11b
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0
=={" "OH Q
NBoc 4 ({;)JIL N NH
HNT N = HN N
HN L _$=0 BOPCI, pyr OTN | é“‘o
20 2) TFA,CHLCh , ©
cl
Vidy 19

Budc 1: Thém BOPCI (145 mg, 0,57 mmol) vao binh thét ¢b ¢6 chira anilin (So dd
11a) (100 mg, 0,25 mmol) va axit 2-metyl-1,3-oxazol-4-carboxylic (47 mg, 0,37
mmol). Binh thét c6 duge bit kin va dugc thanh loc bing N. Thém pyridin (1,0 mL)
vao binh thét ¢b nay. Khudy dung dich thu duoc & RT trong 1 gi¢. Sau thoi gian nay,
dung dich dugc phén chia thanh EtOAc va nuéce. Loc hdn hop qua xelit dé loai bd
chat rén. Chiét 16p nu6c bing EtOAc (3 1in). Rira 16p hitu co két hop bing nudc
mubi, 1am khd trén Na;SO4, loc va c6 dic. Tinh ché san phim thé bing sic ky cot
nhanh (SiO;: gradien rtra giai 100:0 d&n 65:35 hexan:EtOAc) tao thanh amit (81 mg,
64%).

Buéc 2: Thém TFA (1,5 mL) vao dung dich chira amit tir bude 1 (81 mg, 0,16 mmol)
trong CH2CL> (1,5 mL). Khudy dung dich thu dugc & RT trong 2 gio. Co dac dung
dich trong chan khong dé tao ra hop chit trong Vi du s6 20 (83 mg) dusi dang mudi
trifloaxetat. Dit liéu LCMS: (phuong phap D): tr = 1,75 phut, m/e = 412,0 (M+H).

Sodollc
0
]/Lk EOH j)L 2M LIOH Nj)L
OEt .—.——-p ol E OH
A o
BUUC 1 BUO‘C 2

Budc 1: Thém kali cacbonat (300 mg, 2,18 mmol) vao bdt nhdo chita metyl 5-
clopyrazin-2-cacboxylat (250 mg, 1,45 mmol) trong EtOH (5 mL). Khudy dung dich
thu dugc & RT trong 2 gid. C6 dic hdn hop. Phin con lai duge phan chia thanh nuéc
vd CHaCly. Chiét 16p nuée bing CH2Cl (3 14n). Lam khé 16p hitu co két hop trén
NazSOs, loc va c6 dic dé tao ra etyl 5-etoxypyrazin-2-cacboxylat (110 mg, 39%)

dudi dang chat ran mau vang,

Buéc 2: Thém dung dich LiOH (2M trong nudc, 0,90 mL, 1,8 mmol) vao dung dich
chira nguyén liéu tir bude 1 (110 mg, 0,60 mmol) trong THF (3 mL). Khudy dung
dich & RT trong 1 gid. Didu chinh dung dich dén d6 pH = 1 st dung HCI 1M (chta
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nudéce). Chiét 16p nude bang EtOAc (3 14n). Lam kho 16p hitu co két hop trén NaxSOs,

loc va c6 dac tao ra axit (75 mg, 74%).

Bang IVb: C4c axit pyrazin carboxylic dudi ddy dwoc didu ché bang cach sir dung
phuong phép twong ty v6i phuong phap duge boc 16 trong So dd 11c st dung ruou
thich hop & budc 1. Cac sira ddi cta cac vi du cu thé dugc ligt ké trong bang dudi

day.

Muc

0] 0] o}
L LT |2 LT o LT
F.C Y0 SN MeO\/\O \N B”o\/\o SN

o o} 0
4a /Nj/lkOH 5b /Nj)kOH 6° /N])kOH
\/\OLN | [>/\OJ:\N | Y\O/[\N

O
’ I]A
DsCoy Sy

2 Stra d01 bude 1: ete duge tinh ché bang sic ky c6t nhanh (SiO2 gradien rra giai
100:0 dén 70:30 hexan:EtOAc).

b Stra dbi bude 1: ete dugc tinh ché bing sic ky cot nhanh (Cig gradien rira giai
90:10:0,1 dn 0:100:0,1 nude:MeCN: axit formic).

° Stra d6i budc 2: pyrazin axit duoc tinh ché bing sic ky cot nhanh (Cis gradien rira
giai 90:10:0,1 d&n 0:100:0,1 nudc:MeCN: axit formic).

Sodd11d

2M LIOH
J*" L f
Y J*"“““ Ad
K05 f et
F3 FaC

Budc 1

Buéc 1: Thém kali cacbonat (591 mg, 4,35 mmol) vao dung dich chira metyl 5-
clopyrazin-2-cacboxylat (500 mg, 2,90 mmol) va 3-(triflometyl)-1H-pyrazol (591
mg, 4,35 mmol) trong DMF (7 mL). Khuéy dung dich thu duoc & nhiét d6 trong
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phong qua d&m. Hon hop duge phan chia thanh nuée va EtOAc va duoc tach. Lam
kho 16p hitu co trén NazSOs, loc va ¢6 dac tao ra biaryl este (560 mg, 71%).

Buédce 2: Axit dugce tao thanh st dung phuong phép tuong tu véi phuong phéap duoc
bdce 10 trong So dd 11c bude 2.

Bang IVe: axit pyrazin carboxylic dudi day duoc diéu ché bang cach sir dung phuong
phap tuong tu voi phuong phép duoc boc 16 trong So d6 11d sir dung pyrazol thich
hop.

Muc

Sodd 11e

ji Qa(ou)z j)\ow‘e 2M LIOH ]i
/E Pd(dppf)sz(CHzclﬂ (Y[
s-.

Budc 2
Budc 1

Bude 1: Gia nhiét hdn hop khir khi chita 5-clopyrazin-2-cacboxylat (500 mg, 2,90
mmol), Cs2CO3 (1,1 g, 3,5 mmol), Pd(dppf)Cla-CH2Cl2 (237 mg, 0,29 mmol) va axit
thiophen-3-ylboronic (445 mg, 3,5 mmol) trong dioxan (10 mL) dén hdi luu trong 2
gid. C6 dic hdn hop. Phan con lai dugc phén chia thanh nudc va CH2Clz va duoce loc
qua xelit. Chiét 16p nude cta dich loc bing CHClz (3 14n). Lam khé 16p hitu co két
hop trén Na2SO4, loc va ¢b dic. Tinh ché phan con lai bing séc ky ¢t nhanh (SiOz
gradien rira giai 100:0 dén 10:90 hexan:EtOAc) tao thanh biaryl este (560 mg, 88%).

Budc 2: Axit dugc tao thanh bang cach sir dung phuong phap twong tw v6i phuong
phép duoc bde 10 trong So dd 11c budce 2.

So dd 11f
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NBoc NBoc

HN r}l/\7 Zn, NH,CI HN r}l/w
O,N L__8§=0 > HN A SO
Hag! THF:EtOH:H,0 Hag
0 l P 0
F F

Khir khi dung dich chua hop chét nitro (Bang Ile, muc 1, 1,70 gram, 3,7
mmol) trong THF:EtOH:H,O (30 mL, 3:1:0,3) bing cach suc N qua dung dich trong
3 phat. Thém Zn (2,4 g, 37 mmol) va NH4Cl (996 mg, 18 mmol) vao dung dich. Gia
nhiét hdn hop thu duge dén nhiét d6 héi luu & méi trudong N trong 3 gid. Loc hdn
hop qua xelit va ¢d dic. Tinh ché phan con lai bing séc ky ¢t nhanh pha dao (Cis,
gradien rira giai 90:10:0,1 dén 0:100:0,1 H20:MeCN: axit formic). Mubi format thu
duoc duge phan chia thanh EtOAc va NaHCO3 (chira nuéc) bio hoa. Chiét 16p nudce
béng EtOAc (3 14n). Lam kho 16p hitu co két hop trén NaxSOa, loc va cd dac tao ra
anilin (847 mg, 54%).

Bang IVd: Hop chét sau dugc didu ché theo cac phuong phép duge boc 16 trong So
dd 11f trir viée ching duoc tinh ché bang sic ky cot nhanh SiO»:

Muc
NBoc NBoc NBoc NBoc
NBoc o
EOHNONT F HN hll/ HN ’T‘/ HNT NS HN rﬂ/
HoN L _so, | "N S0z | HN S0z | HN S0, HoN NSO,
I; F F F F
F (¢]] F F
! 2 3 4 5
Sodollg
o}
. o ;
Bude 1 Budge 2 N ye Budc3 N Ao
H Z Wl v o
A ) ¢

Budc 1: Thém tung giot thionyl clorua (6,9 mL, 95 mmol) vao axit 5-
hydroxypyridin-2-carboxylic (4,40 g, 32 mmol) dugc tao huyén phu trong metanol
(77 mL). Lam 4m phan tmg dén nhiét 46 hdi lwu va khudy trong 22 gid. Sau khi lam
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ngudi xudng nhiét d6 trong phong, hdn hop dugce cb trong chan khong dé tao ra metyl
este (5,71 g, 95%).

Buéce 2: Thém kali cacbonat (0,88 g, 6,3 mmol) va xyclopropylmetyl bromua (0,41
mL, 4,2 mmol) vao metyl este (0,40 g, 2,1 mmol) dugc tao thanh & bude 1 trong
DMF (3 mL). Lam 4m phan tmg dén 65°C va khudy trong 18 gid. Lam ngudi phan
g xubng nhiét d6 trong phong va sau do cb trong chin khong. Phan con lai duoc
nghién vai EtOAc va duoc loc rira béng EtOAc. Co6 dac phén loc trong chan khong
dé tao ra san phim thd ma dugc tinh ché bing sic ky silica gel (0-50% EtOAc/hex
trén 30 phut) tao ra xyclopropylmetyl ete (0,27 g, 61%).

Bude 3: Thém LiOH 2N (chganuse) (1,9 mL, 3,9 mmol) vao san phdm cia bude 2 (0,27
g, 1,3 mmol) trong THF (2 mL). Khudy phan ng & nhiét do trong phong trong 2 gio.
pH duoc diéu chinh vé pH = 4 sir dung axit xitric chita nudce biio hoa. Chiét hdn hop
bang EtOAc. Rira 16p hitu co két hop bing nude mudi, lam kho (MgSO0s4), loc, va co
déc trong chan khong tao ra axit carboxylic (0,23 g, 94%).

Sodo 11h
i Buoc 2 i
3 HoC
! Ny oH Budéce 1 MOH < . | Ny OMe
P HO” N HO” ~FF

Bude 1: Thém vao LiOH 2N chira nuec) Va0 axit 3,5-diflopyridin-2-carboxylic (3,0 g, 19
mmol) trong THF (30 mL) trong binh phan tmg 6ng thiy tinh. Phan tng hdn hop
dugc day lai va dugce lam 4m dén 100°C. Khuéy phan tng trong 18 gid va sau d6 lam
ngudi xubng nhiét d6 trong phong. Thém TFA (5 mL) vao va ¢d ddc phan ng trong
chan khong. Tinh ché phan con lai bang séc ky pha dao [C18 (360g) 0,1% axit formic
/mudce trong 20 phut sau do6 1a 0-100% 0,1% axit formic/axetonitril//0,1% axit formic
/nudce] dé tao ra hydroxy pyridin (2,1 g) dudi dang hdn hop ctia nguyén liéu ban dau

va san phdm c6 ty 18 ~ 1:1. H3n hop dugce dung truc tiép.

Budc 2: Thém thionyl clorua (2,2 mL, 31 mmol) vao hydroxy pyridin dugc diéu ché
& bude trude d6 (2,1 g) trong metanol (20 mL). Lam 4m phan tng dén 70°C va duoc
khudy trong 18 gid. Lam ngudi phan Gng xudng nhiét d6 trong phong va c6 dic trong
chan khéng. Tinh ché phin con lai bang sic ky pha dao [C18 (205 g), 0-100% trong
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20 phut 0,1% axit formic /axetonitril//0,1% formic axit/nudc] tao ra metyl este (1,0 g,
31% trong 2 budc).

Sodo 111
o) . 0
Budc 1 Budce 2
Yy o -k gyt T [ N o
HO” ol F)\o & F o~

Buéc 1: Thém nudc (4 mL), kali cacbonat (5,5 g, 40 mmol) va 2-clo-2,2-
difloaxetophenon (1,0 g, 5,5 mmol) vao metyl 5-hydroxypicolinat hydroclorua dugc
didu ché & bude 1 ctia So dd 11g (0,21 g, 1,1 mmol) trong thiét bi phan tmg 6ng thiy
tinh trong axetonitril (4 mL). Binh phan tmg duoc ddy lai va dugc lam 4m dén 80°C.
Khuéy phan tmg & 80°C trong 3 gid va 1am ngudi xubng nhiét do trong phong. Loc
rira hdn hop bang ete. Rira phan loc bing ete. Gom ete di rira va ria bang nudc va
nuée mudi, lam kho (MgSO0s), loc, va c6 déc trong chan khong dé tao ra ddu mau nau
vang. DAu nay dugc tinh ché bang sic ky silica gel (0-40% EtOAc/hex trong 30 phut)
dé tao ra ete (0,13 g, 60%).

Budc 2: St dung phuong phap duge md ta trong bude 3 clia So dd 11g, san phdm

ctia bude 1 duge chuyén hoa thanh axit carboxylic.

So dd 11j

Buse | il Butc 2 "

S3U0C

N.jj\DMQ i1 /[Nj/mome 1 /[ ) o
HO/[N/ S FNo

Budc 1: Thém kali cacbonat (5,3 g, 39 mmol) va natri 2-clo-2,2-difluroaxetat (4,0 g,

26 mmol) vao metyl este cla axit 5-hydroxypyrazin-2-carboxylic (2,0 g, 13 mmol)
trong binh phan ting ng thity tinh trong DMF (26 mL). Binh phan tng duoc day lai
va dugc 1am néng dén 100°C. Khudy phan ung trong 30 phat va 1am ngudi xuéng
nhiét d6 trong phong. Loc rira phan Gng bang EtOAc. C6 dic phén loc trong chan
khong. Phan con lai duge cho vao EtOAc va rira bang nudc mudi. Lép hitu co duge
lam khd (MgSOs), loc, va ¢b dic trong chan khong. Tinh ché phan con lai biang séc
ky silica gel (0-40% EtOAc/hex) thu dugc metyl-5-(diflometoxy)pyrazin-2-
carboxylat (0,09 g, 0,46 mmol) (0,40 g, 20%).
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Buéc 2: Thém HCI 3N (chia nuse) VA0 san phim cta bude 1 (0,09 g, 0,46 mmol). Phan
mg dugc gia nhiét trong lo vi séng dugc bit kin dén 100°C trong 2 gidr. C6 diic phan
{mg trong chén khéng dé tao ra axit carboxylic (0,88 g, 100%).

Bang IVf: Céc axit pyridin carboxylic duéi ddy duoc diéu ché tir san phim trung gian
B, So dd 11g hoic hydroxypyridin tir So d6 11h st dung diéu kién twong tu véi cac
didu kién duoc mé ta trong So dd 11g budc 2 va 3. Céc thay ddi vé diéu kién thir

nghiém duoc luu y bén dudi bang.

Muc Muc Muc
o) o 0
a N b b N
1 (S ToH 2 | OH 3 [y oH
A\O ¥ ~o E D::,C\O = E
o o 0
4b NSy om 5¢8 Ny on [ 6ot NS o
| .
D;;C\O = . 0 Z Hal 0 Z HCI
0 o
N
7f | Na OH | 84 | Ny OH | Q¢ MOH
MeO\/\o = Q\O = FsC/\O ~ HCI

Diéu kién alkyl héa: a: Cs2CO3, Nal, 150°C, 7 gio; b: rt; ¢: 45°C; d: 100°C; e:130°C,
vi séng, 1 gio; f: 70°C.

Diéu kién thiiy phdn: g: xem So dd 11j, budc 2.

So do 11k
0 o
} Ny o Buéc 1 i Ny o~ Budc 2 E ! N M
HOZ P F A o

Budce 1: Thém kali cacbonat (5,5 g, 40 mmol) va 2-clo-2,2-difloaxetophenon vao
hydroxypyridin dugc diéu ché trong So @6 11h (0,19 g, 1,1 mmol) trong axetonitril (4
mL) va nuéc (4 mL). Ong phan tng thiy tinh duge bit kin va duge 1am 4m dén 80°C.
Sau 3,5 gi®, 1am ngudi phan tmg xudng nhiét d6 trong phong va loc rira bing EtOAc.

Chiét phan loc bing ete. Rira 16p ete gom lai bang nudc va nuée mudi, lam kho
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(MgS0s), loc, va ¢d dic trong chan khong. Tinh ché phin con lai bing séc ky silica
gel (0-30% EtOAc/hex trong 30 phut) dé tao ra san phdm (0,15 g, 60%).

Budc 2: San phdm ctia bude 1 duge chuyén hoa thanh axit carboxylic sir dung diéu

kién duoc tim thdy & budce 3 ctia So dd 11g.

So dd 111

& =&

3-Xyanoisoquinolin (1,047 g, 6,79 mmol) duoc tao huyén phu trong HC1 6M

CO,H

(chtta nuée) (50 mL) va duge cho hdi luu & 95°C trong 18 gidr. Lam ngudi phan Gng
xubng RT, va chit d& bay hoi duogc loai bo trong chan khong dé tao ra axit carboxylic

(2,07 g) dugc str dung luon.

Sodd 11m

Budc 1 CHO Buch COH
o —
FeS 1Buld, ELO ﬁgzo‘{i
OHC-N D

Thu duwogc axit 4-pentaflosulfua benzoic trong hai budc tir 4-bromophenyl
sulfurpentaflorua theo phuong phap néu trong tai liéu ctia Zarantonello et al., J.
Fluor. Chem. 2007, 128, 1449-1453.

So dd 11n

i CN COgM& COzi-l
~

O ) —
‘\r/ Bu'ccl Budc 2 '\H Buée 3 H/‘

Budce 1: Thém DMA (8 mL), tris(dibenzylidenaxeton)dipaladi (0,544 g, 0,6 mmol),
1,1'-bis(diphenylphosphino)feroxen (0,67 g, 1,2 mmol), k€m xyanua (1,15 g, 9,8
mmol), va bui kém (0,237 g, 3,62 mmol) vao 2-clo-5-flopyrimidin (2 g, 15 mmol)
trong binh thét ¢b day tron 250-mL. Binh thét ¢b duge day lai, dugce x6i nito, va
dugc khudy trong 2,5 gio & 100°C. Lam ngudi phan tng xubng nhiét do trong phong,

loc qua xelit, va rira bang DCM. Phan loc dugc rét vao nude va chiét bang DCM.
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Lép hitu co két hop duoce 1am kho (MgSOa4), loc, va c6 dac trong chin khong. Tinh
ché phén con lai béng sic ky silica gel (0-10% EtOAc/hexan trong 20 phut) dé tao ra
hop chét nitril (0,58 g, 31%).

Buéc 2: Thém 5 mL HCI dam déc vao hop chét nitril dwoc diéu ché & bude 1 (0,51 g,
4,14 mmol) khudy trong 5 mL MeOH. Phan tng dwoc diéu chinh cho vira véi bd
phan ngung tu hdi luu va duge gia nhiét & 80°C trong 2 gid, sau d6 lam ngudi xudng
nhiét d¢ trong phong. Thém natri bicacbonat chira nuéc bdo hoa vao va khudy trong
1 gi & nhiét do trong phong. Axit héa hdn hop dén pH = 4 sir dung HCI IN (chua
nuéc) va chiét bang EtOAc. Lép hitu co két hop dwoc 1am khd (MgSOs), loc, va ¢b
dic trong chan khong dé tao ra metyl este (0,256 g, 40%).

Budce 3: Thém vao LiOH hydrat (0,272 g, 4,04 mmol) vao hop chit metyl este duoc
diéu ché & bude 2 (0,256 g, 1,64 mmol) trong 6 mL THF: HO: MeOH ty 1¢ 1:1:1, va
khudy hdn hop & nhiét d6 trong phong trong 1 gid. Axit héa phan img dén d6 pH = 4
stt dung HCI 1IN (chtta nudc) va chiét bang EtOAc. Lép hitu co két hop dugce lam
khd (MgSOy), loc, va cd dic trong chan khong dé tao ra axit carboxylic (0,136 g,
58%).

Bang IVg: Axit dudi ddy dugc tao ra bang cach sir dung cic phuong phap tuong tu
v6i phuong phap duge boe 16 trong So dd 11n sir dung aryl clorua thich hop (muyc 1-

3) hodc bromua (muc 4 va 5):

Muc
COH . CO,H CO,H COH CO,H
A NN NTSN NTS SN
1 U\ 2 V 3 PRE N |5 |
7 CF,
cl OMe CD,

Bang IVh: Axit duéi ddy dugc tao ra bang cach sir dung cac phuong phép twong tu

v6i phwong phap duge boc 16 trong So db 11n, Bude 3:

Muc Nguyén liéu ban ddu Axit
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s s
1 %I )—CO,Et %I )—CO,H
N N

Bang IVi: Axit dudi ddy dugc tao ra theo cadc phuong phép tuong tu voi phuong
phéap dugc bdc 10 trong So dd 11n, st dung Bude 1 va sau d6 Bude 3, bo qua Budce
2:

Muc Nguyén liéu ban dau Axit
CO,Me COH
Br CN
1
OMe OMe
Sodd 1lo
Br COH

S o

| — |

N~ Nw/

Thém tir tir n-Buli (2,5M trong hexan, 1,14 mL, 2,85 mmol) vao 2-bromo-5-
(metyl-Ds)-pyrazin (400 mg, 2,27 mmol) khudy trong 8 mL THF khan & -78°C trong
moi truomg No. Khudy phan tmg trong 30 phit & nhiét d6 nay, sau d6 cacbon dioxit
duogce suc qua dung dich trong 15 phut qua kim thong. Loai bo bé 1am lanh va d& phan
g v& nhiét do trong phong tir tir trong 1 git. Sau d6 thém nudc vao va chiét phan
g bang etyl axetat. Chat hitu co dugc két hop, 1am kho (MgSOs), va ¢b dic trong
chén khoéng dé tao ra dau (120 mg, 38%) ma dugc sir dung khong can tinh ché thém.

Axit  3-flo-5-(triflometyl)picolinic dwge diéu ché tir 2-bromo-3-flo-5-
(triflometyl)pyridin st dung phuong phéap tuong tu véi phuong phap duge néu trén
trong So d6 11o.

CO,H

Br
F. X F.
N SN
T =
= =
CF3 CF3
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So dd 11p

O -OH 0 Cl
Cl Cl
Thém tur tr tung giot oxalyl clorua (0,48 mL, 5,7 mmol) vao axit 5-
clopicolinic (0,3 g, 1,9 mmol) khudy & nhiét d§ trong phong trong 6 mL THF va 1
giot DMF. Quan sat thiy khi thoat ra méanh liét. Khudy phan tng & nhiét do trong

phong trong 1,5 gid, sau d6 ¢ dén khé trong chan khong va san phdm duoc sir dung
khéng can tinh ché thém.

Béang IVj: Axit clorua dudi ddy duoc tao ra biang cach sir dung cic phuong phép

tuong tu v6i phuong phap duge boc 16 trong So dd 11p tir axit carboxylic thich hop.

Muc
CO,CI CO.CI
o N
N~ %
OMe CF3
1 2
So dd 11q
O COH OaOMa Oy OMe Oy CH
I P —“" | P b | /‘ o | P
Bude 1 Budc 2 Budc 3
F OMe Me

Budce 1: Thém tir tir ting giot trimetylsilyldiazometan (2,0M trong hexan, 15,1
mmol, 7,5 mL) vao axit 3,5-diflopyridin-2-carboxylic (2 g, 12,6 mmol) khudy trong
20 mL toluen:MeOH c6 ty 18 4:1 & nhiét d6 trong phong. Khudy phan tmg trong 30
phit, va sau d6 c6 dén kho trong chin khong va sit dung ma khong can tinh ché

thém.
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Budgc 2: Thém 25% khdi lugng natri metoxit trong metanol (3,4 g natri metoxit, 13,6
g dung dich, 63 mmol) vao metyl este dugc diéu ché & bude 1 (1,09 g, 6,3 mmol)
khudy & nhiét d6 trong phong trong 20 mL MeOH trong binh 350-mL dugc day kin.
Phén tmg duoc suc nito, day kin, va khudy 16 gi¢r trong bé diu & 100°C. Ngay tiép
theo, lam ngudi phan ng xudng nhiét d6 trong phong va axit héa dén d6 pH = 4 sur
dung HCI IN. Chiét dung dich biang EtOAc:THF ty 1& 1:1 (250 mL). L6p hitu co
duogc lam khé (MgS04), loc, va ¢d ddc trong chan khéng. Tinh ché phan con lai bang
sic ky silica gel (0-60% EtOAc/hexan trong 20 phut) dé tao ra hop chat bis-metoxy
mong mubn (0,53 g, 43%).

Budc 3: Metyl este duge chuyén héa thanh axit carboxylic sir dung cdc phwong phép

twong tu voi phuong phép dugce boce 16 trong So dd 11n, Bude 3.

Bang IVk: Axit duéi ddy dugc tao ra bing cach sir dung cac phwong phép twong tu
v6i phurong phép dugce bde 16 trong So @b 11q st dung aryl clorua thich hop:

Muc
CO,H CO,H
NJ\KOMe NN CFs
I N ' =
OMe OMe
1 2
Sodo 11r
OH HO._CF3 Oy CF3

t\i = —— N7 i
#  Budbe | { Budc 2
F

F

Bude 1: Thém tur ti (triflometyl)-trimetylsilan (2,67 g, 18,78 mmol) vao 2-flo-5-
formylpyridin (1,57 g, 12,55 mmol) khudy trong THF khan (20 mL) & 0°C trong mdi
trudmg nito. Khudy hdn hop & 0°C trong 15 phut, va sau d6 thém tir tir timg giot
tetrabutylamoni florua (1,0M trong THF, 31,38 mL, 31,38 mmol) vao, khi d6 loai bo
bé d4, va khudy phan ing & nhiét d6 trong phong qua dém (tdng thoi gian phan tmg
1a 16 gid). Sau d6, rét phan tng vao nuéc va chiét bang EtOAc. Lép hitu co két hop
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duge 1am kho (MgSOs), loc, va ¢d dic trong chan khong. Tinh ché phan con lai béng
sic ky silica gel (0-20% EtOAc/hexan trong 20 phat) dé tao ra san phim ruou
triflometyl (2,01 g, 82%).

Budc 2: Thém Dess-Martin periodinan (2,63 g, 6,14 mmol) vao ruou triflometylic
duge diéu ché & bude 1 (1 g, 5,12 mmol) khudy trong DCM khan (20 mL). Khudy
phan Umg & nhiét d§ trong phong qua dém (tdng thoi gian phan tmg 16 gid). Thém
hexan vao khi két tha duoc tao ra. Loc chit rén va ria béng DCM. Léy phén loc va
rét vao natri bicacbonat chira nuéc bio hoa va chiét bang DCM. Lép hitu co két hop
dugc lam khd (MgS04), loc, va cd dic trong chan khéng. Tinh ché phin con lai bing
sic ky silica gel (0-20% EtOAc/hexan trong 20 phut) d& tao ra san pham triflometyl
keton (0,453 g, 46%)).

Sodo11s
Oy OH O -OMe Qg CF3
N‘ o R |‘ R — ,‘i T
7 Budc 1 = Bude 2 Z
CF3 CFs ?3

Budc 1: Chuyén héa axit carboxylic (1,5 g, 7,84 mmol) thanh metyl este st dung cac
phuong phép twong tu v6i phuong phéap duge bde 16 trong So d6 11g, bude 1. Lam
bay hoi phan tng thd dén kho trong chan khéng, va tinh ché bang sic ky silica gel (0-
30% EtOAc/hexan trong 20 phut, 30-40% EtOAc/hexan tir 20-30 phut) tao ra san
pham metyl este duéi dang chét rén (1,02 g, 63%).

Buédce 2: Thém ti tr tetrabutylamoni florua (1,0M trong THF, 25 pL, 0,024 mmol)
vao hdn hop chira metyl 5-(triflometyl)pyridin-2-carboyxlat dugc diéu ché & trén (0,2
g, 0,97 mmol) va (triflometyl)trimetylsilan (0,173 g, 1,22 mmol) khudy & -78°C trong
pentant (3 mL) trong mdi trudng nito. Phan tmg dugc dé dén nhiét d6 trong phong va
dugc khudy qua dém (tong thoi gian phan tng 1a 16 gid). Sau d6, thém HCI 2N vao,
va khudy manh hén hop & nhiét d6 trong phong trong 2 gidr. Chiét dung dich bing
DCM. Lép hitu co két hop duoc 1am kho (MgSOa), loc, va ¢d dic trong chan khong.
Tinh ché phan con lai bing sic ky silica gel (0-20% EtOAc/hexan trong 20 phiit) tao
ra san phim triflometyl keton (0,084 g, 35%).
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Bang IVI: Axit pyrazin carboxylic dudi ddy dwoc diéu ché bing cach st dung

phuong phap tuwong tu véi phuong phap duge boc 16 trong So dd 11e.

o)
Muc N
= | OH
NS
SN
1 _N\ —
N
Sodd 11t
NBoc NBoc
HN N HN™ N7

) tBUONO ]
HzN]i\;fg\/S()z CuBr, Bfm/soz
F F F F

Ong vi séng 16n 1an luot duogc nap MeCN (9 mL), tert-butyl nitrit (0,15 mL,
1,2 mmol), va déng (IT) bromua (0,331 g, 1,48 mmol). Ong duoc bit kin bang cach ép
thanh nép va dugc nhing trong bé dau & 60°C. Thém dung dich chira 1,1-dimetyletyl
[5(R)-(5-amino-2,4-diflophenyl)dihydro-2,5-dimetyl-1,1-dioxido-2H-1,2,4-
thiadiazin-3(4H)-yliden]cacbamat (Bang IV, Muc 2, 500 mg, 1,24 mmol) trong
MeCN (3 mL) vao hdn hgp mau xanh den thu duge qua dng tiém trong ~ 2 phut. Sau
khi bb sung xong, khudy phan tmg & 60°C trong 20 phut. Sau d¢, lam ngudi phan
mg, pha lodng bing EtOAc, va loc qua xelit. Pha loing phan loc bing nudc va
EtOAc. Tach céc pha va chiét 16p nuéc 2 1an bang EtOAc. Phén hitu co duoc két
hop, rira bé‘mg NaHCO; chira nudc bdo hoa va nude mudi, 1am khod trén MgSOq4, loc,
va c¢b. MAu thé dugc dua qua sic ky cot (80 g silic oxit, 60 mL/phut, 0% dén 50%
EtOAc/hexan) thu dugc san  phém 1,1-dimetyletyl [5(R)-(5-bromo-2,4-
diflophenyl)dihydro-2,5-dimetyl-1,1-dioxido-2H-1,2,4-thiadiazin-3(4H)-
yliden]cacbamat (0,30 g, 52%).

Sodo 11u
Br- D—Znar
Br: ; N SOCl, BrOH S PA(PPhs)e
P ———— i ’ OBl et
N Bude 1 Bude 2 ! Buoéc 3
| = Hgz, P&(OH),/C
2~ OBn
N Budc 4
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Budc 1: Thém thionyl clorua (11 mL, 150 mmol) vao huyén phi chita axit 5-
bromopicolinic (20,2 g, 100 mmol) trong 200 mL toluen. Khudy hdn hop & nhiét do
trong phong trong 20 phit va sau d6 gia nhi¢t hdi luu trong 30 phat. Lam ngudi dung
dich thu dugc xudng nhiét d6 trong phong va cd dén khé. San phim thé 5-

bromopicolinoyl clorua dugc str dung truc tiép trong budc tiép theo.

Budc 2: Sau khi bd sung THF (200 mL) va EtsN (42 mL) vao phan con lai & trén,
hdn hop duge 1am ngudi trén bé da-nude. Ruou benzylic (31,1 mL, 300 mmol) duoc

thém vao tlr tir. Lam 4m hén hop dén nhiét d6 trong phong va khudy qua dém.

Pha lodng hdn hop phin tng bang ete, rira bing NaHCO53(chia nuéc) b0 hoa,
H,0, nuéc mudi va sau d6 1am khoé (MgSOs). Sau khi ¢b diic va két tinh thu duge san

phdm benzyl 5-bromopicolinat (20,6 g) mong mudn.

Budc 3: Thém Pd(PPhs)s (173 mg, 0,15 mmol) trong N2 vao dung dich chira benzyl
5-bromopicolinat (876 mg, 3,0 mmol) trong THF (10 mL). Sau khi bd sung dung
dich xyclopropy!l k&m bromua trong THF (0,5M, 10 mL), hdn hgp dugc gia nhiét &
80°C trong 3 gid va sau d6 lam ngudi xubng nhiét d6 trong phong. Dirng hdn hop
phan (g bang NHCl (chita nuéc) bdo hoa va chiét bing EtOAc (3 1an). Rira 16p
hitu co bang NaHCO3(chia nuoc) bio hoa, nuée mudi, va lam khd (MgSO4). Thu duoc
san phdm benzyl 5-xyclopropylpicolinat (510 mg) bing sic ky silica gel (rira giai
bang 0-15% EtOAc/Hex, sau d6 bing 15% EtOAc/Hex).

Buéc 4: Thém 20% Pd(OH)./C (100 mg) vao dung dich benzyl 5-
xyclopropylpicolinat trong MeOH (15 mL). Tién hanh phan tng thiy phan véi Hy &
nhiét d6 trong phong trong qua cidu H,. Thu duoc san phim axit 5-

xyclopropylpicolinic (305 mg) sau khi loc va c6 dac.

Sodd 11v

Pd(OH)IC ‘
8r Ha S
1 Pd(dppfiCly l A i L ou
N7 OB }'BFSK —— NP O8N Buoc 2 N
) Bude 1 3

Buéc 1: Khit khi hdn hgp chtta benzyl 5-bromopicolinat (2,92 g, 10 mmol), kali
isopropeny] trifloborat (3,05 g, 21 mmol), Pd(dppf)Cl2 (445 mg, 0,54 mmol), va EtsN
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(1,4 mL) trong rugu isopropylic (20 mL) bing N> va gia nhiét & 80°C trong 7 gid.
Lam ngudi hdn hop xudng nhiét d6 trong phong va pha lodng bang EtOAc. Rira 16p
hitu co bing H20, 5% axit xitric, NaHCO3 (chira nwoc) bdo hoa va nude mudi, sau dé
lam khoé (MgS04) va cb. Thu dugce san pham benzyl S-isopropenylpicolinat (1,27 g)
bang sic ky silica gel (rira giai bang 0-16% EtOAc/Hex).

Budc 2: Dung dich benzyl 5-isopropenylpicolinat (1,27 g, S mmol) trong MeOH (25
mL) duge dua vao hydro héa véi 20% PA(OH)/C (200 mg) véi qua cdu Ha trong 2
gid. Thu duoe san phdm axit 5-isopropenylpicolinic (780 mg) bang cach loc va cb

dac.

So dd 11w
EtgB
Pd{dppf)Cly
li‘rw\/j:l= G82005 /ﬁ‘ HCl dic /\"\/\IF
o
N"SCN  Byec 1 NSCONH;  Budc 2 NP O

Buéc 1: Khir khi hdn hgp chira 5-bromo-3-flopicolinonitril (1,0 g, 5 mmol),
Pd(dppf)Cl2 (82 mg, 0,1 mmol) va xesi cacbonat (3,26, 10 mmol) trong THF (20 mL)
bang N». Sau khi bd sung dung dich trietylboran (1,0M THF, 10 mL), gia nhiét hdn
hop & 65°C trong 5 gid. Lam ngudi hdn hop xuéng nhiét d trong phong, va sau do6
lam lanh tiép trong bé d4. Thém dung dich NaOH (1,2 g) trong 20 mL HO, sau d6 1a
H202 (30% nude 7 mL) vao hdn hop. Khudy hdn hop & 0°C trong 30 phut va chiét
béng ete (4 1an). Rira 16p hitu co bang nude mubi va 1am kho (MgSO4), va cd. Thu
dugc san pham S-etyl-3-flopicolinamit (370 mg) tir sac ky silica gel (rira giai bang 0-
40% EtOAc/Hex).

Budc 2: Gia nhiét hdn hop chira amit (475 mg, 2,8 mmol) trong 10 mL HCI déc & hoi
Iwu trong 5 gid. C6 hdn hop va lam khé trong chan khéng dé tao ra san phdm axit 5-

etyl-3-flopicolinic.

So dd 11x

B F £ ~F
N” “CN Budc 1 w7 ~enBudc 2 “NTTcoM
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Bude 1: Thém xyclopropyl kém bromua (0,5M, 10 mL) trong méi truong N» vao
dﬁng dich chira 5-bromo-3-flopicolinonitril (603 mg, 3,0 mmol) va Pd(PPhs)s (173
mg, 0,15 mmol) trong 10 mL THF. Sau khi dugc gia nhiét dén 80°C trong 4 gid, lam
ngudi hdn hop xudng nhiét do trong phong va dimg bang NH4Cl (chtra nudce) bdo
hoa. Chiét hdn hop bang EtOAc (3 1dn) va ria 16p hitu co két hop bang NaHCO3 (chia
nu6e) b0 hoda va nude mudi, 1am kho (MgSO04), va ¢d. Tinh ché san phim bang sic ky
silica gel (rra giai bing 0-8% EtOAc/Hex) dé tao thanh 5-xyclopropyl-3-
flopicolinonitril (406 mg).

Budc 2: Gia nhiét san phim ctia bude 1 & hdi luu trong 10 mL HCI dic qua dém. Sau
khi ham luong, rira san phim axit 5-xyclopropyl-3-flopicolinic rén (400 mg) bang

nudce lanh va lam kho trong chan khong.

So dd 11y
CuCN j\@
Bx Buoc 1 N” TCN Budc 2 co H

Budc 1: Gia nhiét hén hop chita 1-(6-bromopyridin-3-yl)etanon (200 mg, 1,0 mmol)
va CuCN (179 mg, 2,0 mmol) trong DMF khan (5 mL) & 110°C trong 18 gi¢ trong
mdi trudng N2. Lam ngudi hdn hop xubng nhiét d6 trong phong va pha lodng bang
nuée. Sau khi bd sung EtOAc va loc, chiét 16p nu6e bang EtOAc. Rira 16p hitu co
bang NaHCOs (chira nudce) bdo hoa, nude mudi, va sau d6 lam kho (MgS0s) va cd.
Thu duge san phdm 5-axetylpicolinonitril (120 mg) bang sic ky silica gel (rtra giai
bang 0-20% EtOAc/Hex).

Budc 2: Gia nhiét 5-axetylpicolinonitril (146 mg, 1,0 mmol) trong 5 mL HCI dic &
nhiét d6 hoi luu trong 2,5 gid. C6 dic hdn hop va lam kho trong chan khong. San

phim thd axit 5-axetylpicolinic duoc sir dung ma khong cén tinh ché tiép.

Sodollz
(o] FoF e F
=N N B
()l — 1) — 71
N” "CN  Budc 1 N” TCN  Budc2 N “COzH
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Buéc 1: Gia nhiét hdn hgp chira 5-axetylpicolinonitril (146 mg, 1,0 mmol) va Deoxo-
Fluor™ (1,0 mL, 50% trong toluen) & 80°C trong 3 gid trong moi trudng Na. Lam
ngudi hdn hop xudng nhiét d6 trong phong va pha lodng bing DCM. Rita 16p hitu co
bang NaHCOj3 (chia nuoc) bd0 hoa, va nuwde mudi, lam khé (MgSOq4) va ¢o. Tinh ché
phan con lai bing sic ky silica gel (rira giai bing 0-15% EtOAc/Hex) tao ra 5-(1,1-
difloetyl)picolinonitril (120 mg).

Buée 2: Gia nhiét 5-(1,1-difloetyl)picolinonitril (120 mg, 0,71 mmol) trong 9 mL
HCl ddc & 110°C trong 5 gid. C6 dic hdn hgp. Thém diisopropyletylamin (2 mL) véo
phén cin thu duge va c¢d hdn hop. Phan con lai duge lam kho trong chan khong va

dugce str dung ma khéng can tinh ché tiép.

So dd 11aa

g Budc 1 N CN Buoc?. N CN Bucrc3

Buéc 1: Gia nhiét hn hop chita 6-bromonicotinaldehyt (11,2 g, 60 mmol) va CuCN
(8,06 g, 90 mmol) trong DMF (100 mL) & 120°C trong 3 gi¢ trong N». Lam ngudi

COM

hén hop xubng rt va pha loing bang EtOAc va loc qua tdm xelit. Rira 16p hitu co
bang nudc va nude mudi va sau d6 lam kho (MgS04) va ¢b. Thu duge san phim 5-
formylpicolinonitril (4,55 g) bing sic ky silica gel (rira giai bang 0-20%
EtOAc/Hex).

Bude 2: Khudy hhdn hop chira 5-formylpicolinonitril (132 mg, 1,0 mmol) va Deoxo-
Fluor® (1,0 mL, 50% trong toluen) & nhiét 49 trong phong 16 gid. Sau khi pha lodng
béng DCM, rtra dung dich béng NaHCO; b3o hoa, nuéc mudi, sau d6 lam kho
(MgS04) va ¢b. Thu dugc san phim 5-(diflometyl)picolinonitril (118 mg) bing sic
ky silica gel (rira giai bang 0-10% EtOAc/Hex).

Buéce 3: Gia nhiét 5-(diflometyl)picolinonitril (118 mg, 0,75 mmol) trong 9 mL HCI
ddc & 110°C trong 2,5 giod. Lam ngudi hdn hop, c6 va xir ly bang diisopropyletylamin
(2 mL). Hdn hop duoc cd dic lai va lam khod trong chan khong dé thu duoc axit 5-
(diflometyl)picolinic va dugc sir dung khong cén tinh ché.

So dd 11ab

-120-



24242

Q
! ﬁ“*@
on  Budc 2 “coMe ch 3

c:N Bu‘ocl
o, 0
0’5"\
FiC t = . Fgc/\("j\ —— N/ COH
N COMe Budc 4 W CogMe Buéc 5 2

Buéc 1: Thém dung dich trimetyl(triflometyl)silan (1,62 g, 114 mmol) vao dung dich
-78°C chira 5-formylpicolinonitril (1,0 g, 7,58 mmol) va tetrabutylamoni
triphenyldiflosilicat (4,9 g, 9,10 mmol) trong 60 mL THF. Khudy h8n hop trong 20
phiit & -78°C. Sau d6, bé 1am ngudi duoc thay bing bé nudc d4. Sau khi khudy trong
30 phut nita, dimg phan tmg bing NH4Cl (chia nuse) bdo hoa. Chiét hén hop bing
EtOAc (3 1an). Rira 16p hitu co bang NaHCO3 (chia nuse) bdo hoa, nuée mudi, sau d6
lam khd (MgSOs) va ¢6. Thu duwoc san phdm  5-(2,2,2-triflo-1-
hydroxyetyl)picolinonitril (600 mg) bang sic ky silica gel (rira giai bang 0-40%
EtOAc/Hex).

Buéc 2: Gia nhiét hdn hop chira 5-(2,2,2-triflo-1-hydroxyetyl)picolinonitril (202 mg,
1,0 mmol), HCI dic (0,5 mL) va H2SO4 dac (0,25 mL) trong 10 mL MeOH khan &
nhiét d héi luu trong 19 gio. C6 dung dich va trung hoa bang NaHCO3 (chia nuée) bio
hoa. Chiét bang EtOAc sau d6 ¢b dic 16p hitu co va tinh ché phan con lai bang séc ky
silica gel (rtra giai bang 0-45% EtOAc/Hex) tao ra metyl 5-(2,2,2-triflo-1-
hydroxyetyl)picolinat (76 mg).

Buéc 3: Thém trietylamin (0,22 mL), sau d6 1a dung dich metansulfonyl clorua
(45 mg, 0,39 mmol) trong 1 mL DCM vao dung dich metyl 5-(2,2,2-triflo-1-
hydroxyetyl)picolinat (76 mg, 0,32 mmol) trong 3mL DCM. Khudy hdn hop & nhiét
d6 trong phong trong 7 gi®y va sau d6 pha lodng bang DCM. Rira dung dich bang 5%
axit xitric va NaHCO3 (chaa nuse) bdo hoa, 1am kho (MgSOs), va cb. San phim metyl 5-
(2,2,2-triflo-1-(metylsulfonyloxy)etyl)picolinat (95 mg) duoc tinh ché bang sic ky.

Buéc 4: Thém 10% Pd/C (45 mg) vao dung dich metyl 5-(2,2,2-triflo-1-
(metylsulfonyloxy)etyl)picolinat (95 mg, 0,3 mmol) trong 5 mL MeOH. Tién hanh
hydro héa véi 1 atm Hz & nhiét d6 trong phong trong 2 gid. Sau khi loai bd chét xuc
tac béng cach loc, dich loc dugc ¢6. Phan con lai dugc hoa tan trong DCM va duoc

rira bang NaHCO3 (chia nuec) b0 hoa, va nuéc mudi. Dung dich duoc lam khod
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(MgSO0s4) va dugc cd dé thu dugc metyl 5-(2,2,2-trifloetyl)picolinat ma duge dung
khong cén tinh ché.

Buéc 5: Khudy hén hop chita metyl 5-(2,2,2-trifloetyl)picolinat (57 mg, 0,26 mmol)
va LiOH (12,5 mg, 0,52 mmol) trong 6 mL MeOH/nudc (5:1) & nhiét d0 trong phong
trong 3,5 gid. Axit hoa hdn hop phan tng bang 5% axit xitric, va sau d6 ¢6. Phan con
lai duoc chiét bing DCM (4 14n). Rira 16p hitu co bing nudc mudi va lam khod
(Na2S04). Sau khi c6 dic, san phdm axit 5-(2,2,2-trifloetyl)picolinic dwoc lam khd
trong chan khong va duoc ding khong cén tinh ché thém.

So dd 11ac

°=é—o
A L s O mn h
cN Buocl N eN Bu'orcz N CN Budc3 N~ "CN OgH

Budéc 1: Thém NaBHs (140 mg, 3,71 mmol) vao dung dich 0°C chtra 5-
formylpicolinonitril (490 mg, 3,71 mmol) trong 15 mL MeOH. Khu4y hén hop phan
tmg & 0°C trong 1 gi va dimg phan Umg bing 5% axit xitric. Sau khi loai bd phin
16n MeOH bang cach ¢6 dic, phan con lai duge phan chia thanh DCM va NaHCOs
(chita nuoe) B30 hoa. Chiét 16p nude bang DCM (10 14n). Rira 16p hitu co bang nudc
mudi va 1am kho (Na2SOs). Thu dwoc san phim 5-(hydroxymetyl)picolinonitril (431

mg) bing cach ¢b dic trong chan khong,

Buéc 2: Thém diisopropyletylamin (3,2 mL), sau d6 1a dung dich metansulfonyl
clorua (1,49g, 13,0 mmol) trong 20 mL DCM ¢& 0°C vao dung dich 5-
(hydroxymetyl)picolinonitril (1,59 g, 11,9 mmol) trong 80 mL DCM. Khudy dung
dich & 0°C trong 40 phut va rira bing 5% axit xitric, NaHCO3 (chia nuse) bdo hoa va
nuée mudi. Sau khi ¢b dic, tinh ché phan con lai bang sic ky silica gel (rira giai bang

0-30% EtOAc/Hex ) tao thanh (6-xyanopyridin-3-yl)metyl metansulfonat (2,33 g).

Budce 3: Gia nhi€t (6-xyanopyridin-3-yl)metyl metansulfonat (199 mg, 0,94 mmol)
trong 2 mL EtOH khan & 85°C trong dng bit kin trong 3,5 gid. C6 ddcc hdn hop va
tinh ché bang sic ky silica gel (rira giai bing 0-25% EtOAc/Hex ) tao thanh 5-
(etoxymetyl)picolinonitril (104 mg).
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axit 5-(etoxymetyl)picolinic dugc dung khong can tinh ché thém.

tu duoc boc 10 trong So db 11ac, thay thé ruou thich hop & bude 3.

Budc 4: Gia nhiét dung dich 5-(etoxymetyl)picolinonitril (104 mg) trong 10 mL HCI
dic dén nhiét d6 hdi luu trong 3,5 gid. Sau khi c6 dic, thém diisopropyletylamin

(3mL) vao phén con lai. C6 ddc hdn hop va 1am khd trong chan khong. San phdm

Bang IVm: Céc axit du6i ddy dugc diéu ché bing cach sir dung phwong phép twong

Béang V: Cac vi du dudi day dugc didu ché bing cach sir dung phuong phép twong ty
v6i phuong phap dugc boc 16 trong So dd 11b sir dung aryl amin va axit carboxylic
thich hop.

Vidu

(Dit ligu LCMS dugc liét k& cho timg hop chit: MH* quan st duoc, thoi gian luu HPLC va

phuong phap LCMS)

21

MH*: 442, 1,89 phut, D

22

Q NH
NH

N=— HN)I\I;I/
\ 7 570
H \
o]

F
MH": 392, 1,76 phut,
D

23

” NH
N HNJ\N/

A ) =0
LS

0o : \

20

MH": 378, 1,64 phut, D
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F 3 F
MH":478,0, 1,87 phuit, MH*:494,2, 1,81 phut,
MH":427,0, 1,79 phut, D D D
3 NH /’[\ljlj 2 NH
o . N= HNT N7 N:?\NH HN/U\N/
Q\NH " o570 W l_o
N= HN ’}‘/ cl g ° / : S\é
40by &J“ S0 | 406z 40ca | & -
FsC .9
MH+461,2, 1’73 phl'lt,D IVH‘I+442,0, 1,86 phﬁt, MH+473,0, 1,71 phl:lt,
D D
Y T e T C ) T
\ H 5 F \ / i 3 E \\
40ch / DV | 40c &b 40cd | e E
F +. -
MH?":460,2, 1,87 phus, MH"422,2, 1,79 phit,
b D
40ce 40cf o ~~)k7;°:‘ 40cg (7
D_O Y CE:H -} F>~c
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MH":484,2, 1,90 phut, D

MH":448,0, 1,88 phut,

MH":458,0, 1,59 phut, F

40ch

NH
NH

40ci

MH*:459,2, 1,73 phit,

40cj

0,
HN
v L
CH;
— " T/ s
N 0
W }¢
CHy )
Q
.
O
D’
D

MH":443,0, 1,79 phaut,

40ck

NH

40cl

NH

40cm

MH*:450,2, 1,88 phut,
D

40cn

40co

40cp

e Saes
MN i\\é °

MH*":461,0, 1,75 phaut,

40cq

40cr

40cs

40ct

NH

MH*:476,2, 1,97 phut, D

40cu

MH":490,0, 1,92 pht,
D

40cv

NH
y L
CH;
—— HN T/ 2
N _—0
CHy o

MH":440,0, 1,76 phaut,
D

F
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NH

o)
&

o]

= HN” SN-CHs
\ /N a é:O
= \
. Chs o

e \ Q‘éﬁ'? ° :
40cw ~A 40cx | /° ¥ 40cy
CHy~d CHy o o
i MH":476,0, 1,72 phut, Chig
MH?*:439,0, 1,79 phut, D )
D MH*:466,0, 1,82 phit,
D
o N Q NH
" ? NH NH L cH,
= HN)I\T/ — NH )I\ ,CH3 cl - N HN f}l;
\ /' F = F N HN N*O \_ S
40cz | < S 40da | s &% | 40db F O O
N ) - MH*:426,0, 1,83 phit,
MH*:425,0, 1,80 phit, D MH":410, 1,79 phut, D D
Cl
\ N -
NH NH F " NH
0, H j\f\H o 4 HN N,CH;; N\ ) " " T/cu
Meo—(" N HN '?';03 370 s gl
40dc / Eng 40dd Z N\ G O 40de R
F F
MH*:422,0, 1,71 phit, D
MH+Z444,0, 1,94 phﬁt, MH+I478,0, 2’04 phl’]t, D
D
F, F - N\\
=\, " \ /' " —
\ / n HN)]\N/CH: F NH HN’ T/CMl \ /N NH
[—o ° —0 NH CHs
40df ’ gl 40dg 1 40dh 4 " I:
I " g
. i F F
MH*:428,0, 1,89 phit, D MH":446,0, 1,85 phit,
D MH":435,0, 1,87 phat, D
>=\ F>%/ HNJL‘/C”’ e NNJ‘H\N/C"’
N\L§‘ . F\Q(ﬂ ; :s|=c \©\”/N : ﬁ=o
40di ﬁ=o 40dj ‘ 40dk '

MH":441,0, 1,85 phut, D

MH*:534,8, 2,04 phut,
D

MH*:455,0, 1,95 phit,
D
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40dm

40dn

F HN
NH
CH.
HN' N/ :
g
\
CH; o
N//

40do

40dp

40dq

MH":463,0, 2,02 phat,
D

40dr

40ds

40dt

_CHs

0

NH
= HN/Ik

I
R
N H n
F H
CHs
F o
£

F

o ==ip—72

MH":478,0, 1,97 phit,

40du

MH":460, 1,96 phut, D

40dv

MH*:509,0, 2,11 phut,
D

40dw

\\_g\ NH
Vs )k

40dx

CHy

NH
F NH

MH*:456,2, 1,92 phut, D

40dy

CHy o

MH":450,2, 1,95 phuit,
D

40dz

NH

MH":478,0, 1,92 phut, D
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40ea

\_4§P— N
o A NNJJ\N/CNl
|

F F

MH":445,0, 1,87 phut, D

40eb

.
N N
\_/
NH
Ay )k CH;
o HN T/
B S—o0
B
CHy o

40ec

NH
-
HN T/ ’
SN
N CHs o
.
e}
=
N
|

40ed

NH

40ee

40ef

40eg

s L
/CHj

40eh

40ei

MH":411,0, 1,76 phat, D

40¢j

MH":479,0, 1,95 phut, D

40ek

NH

MH*":422,0, 1,71 phut,
b

40¢l

CH;~0Q

NH
/CH;;

MH*":440,0, 1,88 phut,
D
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40en

MH*:445,0, 1,79 pht,

40e0

40ep

40eq

40er

NH
« L
CH
CHy { N T/ 3
5 _—o
; =
c/ H \
Hs CHs 0o

MH":373,2, 1,64 phit,

40es

\_/ .
Ty
T

MH*:444,2, 1,84 phut, D

40et

40eu

MH":461,2, 1,83 phut,
D

40ev

MH*:411,2, 1,61 phuat, D

40ew

\_/
N " NH
o HN r;l/
30
270
FF

MH":508,0, 1,99 phut,
D

40ex

| —
\_ /"
k. NH
F - .
F o HN N/
ﬂ|=o
%H; o

F 3

MH":496,0, 1,88 phut,
D
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40ez ( = 40fa 40fb © MNP
) ‘<F C CHs O
F O F
MH*:447,0, 1,83 phit,
MH*:443,0, 1,85 phut, D D
HQ _ 5?_0 _ .
\ /N NH D N CH. *?\NH )J\ o
NH /H\ /]<D ) 3 i I%O
40fc ’ L |4ofd 40fe | ng'
MH":446,0, 1,84 pht, MH":373,4, 1,66 phut, D
MH*:429,0, 1,75 phut, D b
D D;;o Ill>‘=\N
D%o ° >=\ \\‘§‘
o — N\ /N - NH
\ /" L}NN /H"‘\ d HN/“\N/CH,
NH i ° HY N/CH‘ { si—_—o
40ff ’ MLT/’ 40fg L= | 40fh N
MH":460,3, 2,72 phit,
MH*:459,3, 1,78 phut, A N MH":457,3, 2,71 phit,
A
¢ ) \ \
"\ )"t CH; ° 3 HN N/CH! o h ’ MNJKT/OH
o HN g ’
40fi | 40 LA | 40fk A
—é \\O—-O . y EHJ o Y CHy

a ¥

MH*:456,3, 2,76 phut, A

MH":494,3, 3,08 phut,
A

MH":461,3, 2,83 phut,
A
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MH":444,2, 2,87 phut, A

40fm

HN

40fn

40fo

NH
NH

. \ Vi . 3\ 1 s\\zo
D%_\o CHy ]

3

MH*:426,2, 2,68 phit, A

40fp
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N N
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CHy o

401fq

Lﬁl
) NH F /[k o

MH":444,2, 2,82 phut,
A

40fr

MH":427,2, 2,85 phut, A
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CH;
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CHy o

401t
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CH,
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40fu

]
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)k CH
© HN T/ ’
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F F

NH
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401fv
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40fw
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A
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A

40gd

° HN T
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MH":452,2, 2,99 phit, A

MH*":473,3, 3,42 phut,

MH":461,3, 321 phut,

40gm
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NH
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CH,
/ N HN N
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A A
c}{o\)\ ;}éb‘ _cHs %C}‘\/N;o . y
\ o q .
40hb ) 40hc & o 40hd Y
MH*:338,2, 2,02 phut, MH*:509,3, 2,86 phut
MH*:342,2, 1,19 phiit, A
A A
F~?\ AN W " I Z¢° o
i | o g et
40he ) 40hf - 40hg 0
MH* 397,0, 1,71 phut MH+I369,0, 1’71 phﬁt,
MH*:365,0, 1,62 phut, D D b
o <N:§\NH * HNJKN/CH o -
b |4c NH ¢
CI(O\)\NH NN)]\N/CHJ /\*N/ jH! s\\ N= HN)I\T/CH
40hh —/ i 40hi 40hj | cuey Sl
MH":342,2, 1,62 phut, A MH":441,2, 2,88 phut MH*:440, 2,07 phit, D
A
—_ NH £ HN)‘\N/CH = y HN T:ZH! \N* HN I;o
\ / = \ s el / g
F N g \\ ¢ CHa o 40h CHy o
40hk | " e 40hl F J -
F m
MH*:446,2, 2,33 phut +
MH*:478,3, 2,72 phit, A P MEH":435,2, 2,39 phut
A A
o N= 3 HN/H\N/CHl : — A ’ At
\ /N ‘¢o y HN N
NH )Nl \ / ééu, Ko \ / =5 IS|,\0
40hn ° o T/ ' 40ho N// i 40hp cl . ChHs °
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MH":476,0, 1,92 phut, D

MH":417,2, 1,73 phut,
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MH":478,3, 2,68 phut,
A
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40hq N 40hr | ‘ 40hs 50
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40ht s o™ | 40hu |t | 40nv 0
MH":409,2, 1,79 phut, MH":500,0, 1,81 phut,
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g\“j/%‘ HN/{kT::H CHy _ NH HN)LT/CH
NH / S\\/ Nl | s=°
/ NH - CH;~0 v Gy o
sonw |4 )\ HN)KT/ 40hx 40hy | -
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S MH":423,0, 1,68 phit MEH":410,2, 1,69 pht,
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MH?*:446,0, 1,79 phut, D
R NH { NH NH
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MH*:396,2, 1,65 phut, D
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D
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40ic? |40 DT | 4k LA
MH*:427,0, 1,68 phi, . :
MH*:430,0, 1,66 pht, D P MH":453,2, 1,60 phit,
D D

NH /H\j<n \N / FF N — NH /TL
S yaugn 0 A &/ /N
40if — = 70 40ig /7 \ | ST 40ih? X — &

=0 HO'

04\\

o

{o]

MH*:412,0, 1,72 phit,

MH":411,0, 1,83 phut, D MH":490,0, 1,96 phut, D
D
D
D3 g
o D =
NH N
N= \ FHNJ\N/ F N JNL
\ / < 5';\;0 (0] N f}l/
40ii | pcg _ Cry 0 | 40ij i %0
F

+, 4
MH":443,2, 2,57 phut, A MEH*477.3, 2.95 ph,

A

2 Hydroxypyrazin amit dugc tao thanh st dung axit xyclopropylmetylete pyrazin
(Muc 5, Bang IVb) thay cho axit 1,3-oxazol-4-carboxylic & budc 1 ctia So do6 11b.

Sodo 12
NBoc )r'LBoc JNLH
“N)k'.‘/ im woo HNNT e woo AN
H A _-5=0 N A S=0 ——= N A_-5=0
2N‘©’§k’5 EtsN, GH,Cl g O).\’E CH LY T (j:\’g
. o i
Budc 1 Bude 2 Vidy 4l

Budce 1: Thém axetyl clorua (1,2 duong luong) vao dung dich anilin tir Bang IV muc
1 (80 mg) va EtsN (50 pL) trong CH2ClL; (2 mL). Khudy dung dich thu dugc & RT

trong 2 gio. Thém nudc vao va chiét 16p nude bang CH2Cl, 1am khd trén NaxSOs,
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loc va cb dic. Tinh ché phén con lai béng sic ky ¢4t nhanh (SiO,: 0 dén 60% EtoAc

trong hex).

Bude 2: Vi du 41 duogc didu ché & dang mubi TFA tir san phém ctua bude 1 st dung
phuong phap twong tw véi phuong phép duoc boc 16 trong So dd 11b bude 2. Dit liéu
LCMS: (phuong phap D): tr = 0,91 phtt, m/e = 311 (M+H).

So do 12b
NBOC NH
O Qs
HoN -o Sf—
KaCOsy F
F Axeton/H 20
2) TFA Vidu4lb

Thém benzyl cloroformat (0,028 mL, 0,19 mmol) vao hdn hop chira anilin tir
So d6 10 (50 mg, 0,13 mmol) va kali cacbonat (18 mg, 0,13 mmol) trong
axeton:nude ty 18 1:1 (4 mL). Khudy hdn hop & RT trong 30 phuat. Thém nuéce vao va
chiét hdn hop bing CH>Cl, (3 14n). Lam khé 16p hitu co két hop trén NaxSOu, loc va
¢b dic. Tinh ché san phim thé bing sic ky c6t nhanh (SiO2: gradien rira giai 100:0
dén 70:30 hexan:EtOAc) dé tao thanh cacbamat.

Vi du 41b dugc diéu ché & dang mubi TFA cta n6 tir cacbamat & trén st dung
phuong phép tuong tu véi phuong phép dugce boc 16 trong So db 11b bude 2. Dit lidu
LCMS: (phuong phép D): tr = 1,88 phut, m/e = 421,0 (M+H).

So do 12¢
NBoc NBoc jl:1
(o] o]
HN’U\N/ /\%,Q )’\ -~ /\§=O HN N/
HaN \ S=0 Bude 1 HN §= Bude 2 HN f é"o
P e — = 0
F EtSO,C F TFA, DCM F
Vidudlc

Buéc 1: Thém ting giot etylsulfonyl clorua (0,074 mL, 0,775 mmol) vao hdn hop
chra anilin (200 mg, 0,517 mmol, So dd 10) va DIEA (0,36 mL, 2,07 mmol) trong
CH,Cl, (2 mL) & RT. Sau 18 gid, dimg phan tmg bang HCI 1M va chiét 16p nudc
bang DCM. Lam khd 16p hitu co két hop trén MgSOa va c6 dudi ap sudt giam.
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Bude 2: Diéu ché Vi du 41c¢ tir nguyén liéu néu trén sir dung phuong phép tuong tu
v6i phwong phap duoc boc 16 trong So dd 11b bude 2. Sau khi khir bao vé, tinh ché
phin cin thu duoc bang sic ky pha ddo (C18: gradien rira giai, 90:10:0,1 dén
0:100:0,1 nudc:MeCN:TFA) tao ra hop chét trong Vi du 41c & dang mudi TFA cia
n6. LCMS (diéu kién D): tr = 1,64 phiit, m/e = 379,0 (M+H).

Béang Va: Cac vi du dudi ddy duoc diéu ché biang cach sir dung phuong phép tuong
tu véi phuong phép dugce bdc 16 trong So dd 12c.

Vidu

(dit ligu LCMS dugc liét ké cho timg hop chat: MH* quan
sat dugc, thoi gian luu HPLC va phuong phéap LCMS)

NH NH
Cl ~ -
HN™ N HN™ N
\©\S N $=0 @LS,H $=0
g0 -0 Il o
41d ' F 41e F
MH*:460,8, 1,86 phut, MH":427,0, 1,78
D phuat, D
So db 12d

{ /
BOGNYN 0 HNYN* 0
HN \s; HN X
H?N\Ej/ A— Yﬁ 7 ° Vidu 41f
¥ © F

Thém axetic anhydrit (19 pL, 0,2 mmol) va trietylamin (29 pL, 0,2 mmol) vao
anilin (So @6 10, 70 mg, 0,18 mmol) trong 2 mL DCM. Khuiy phan tng trong 3 gid
& nhiét d6 trong phong, sau d6 rét vao nuée. Chiét hdn hop bang DCM. Lép hitu co
két hop duoc 1am khd (MgS04), loc, va ¢ dic trong chan khong. Tinh ché phén con
lai bang sic ky silica gel (0-50% EtOAc/hexan trong 30 phit) dé tao ra san phdm
metyl amit. Khudy nguyén liéu nay trong 2 mL 20% TFA/DCM trong 1 gid va sau d6
¢d trong chan khdng dé tao ra hop chét trong Vi du 41f duéi dang mudi trifloaxetat
(0,041g, 69%). Dit liéu LCMS: (phuong phap A): tr = 2,96 phut, m/e = 379,2 (M+H).
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Bang VI: Céc vi du dudi day dugc didu ché bang cach sir dung phuong phép tuong tu

v6i phuong phap duge boc 16 trong So dd 12 sir dung axit clorua va aryl amin thich

hop.

Vidu

(Dit liéu LCMS duoc liét ké cho timg hop chit: MH* quan sat
dugc, thoi gian luvu HPLC va phuong phap LCMS)

NH
HNT N i
%(H : §=o H HNT N
42 0 T % l42a %Nj@é&?fo
MH*:337, 1,57 phit, ]
b MH*:335,0, 1,66 phat, D
So db 12e
Neoc Boc
H NH,CO,H, 10% Pd/C HNT
HoN a §=O HN 0 i =0
g g = Q0

Gia nhiét hdn hop chtra 2-clo-3-flo anilin (252 mg, 0,60 mmol), amoni format
(5,0 g, 79 mmol) trong 25 mL isopropanol & 70°C qua dém. Sau khi loc va cd dic
tinh ché phin con lai bing sic ky silica gel (rira giai bing 0-30% EtOAc/Hex) tao

thanh san phdm 3-flo anilin (150 mg).

So do 12f
NBoc
HNJLN"’ N F HN “."
HaN N L 1 on D‘EA $%
é 6\0 Y N r T m 8
B o]
Vi du42b

Khqu hdn hop chira anilin (96 mg, 0,25 mmol, So dd 10), axit (So dd 11x, 81
mg, 0,45 mmol), HATU (230 mg, 0,60 mmol), va DIEA (0,36 mL, 2,0 mmol) trong 5
mL DCM & nhiét d6 trong phong qua dém. Pha lodng hdn hgp phan g bing DCM,
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rira bing 5% axit xitric, NaHCOj3 bdo hoa, va nudc mudi. Sau khi 1am kho (MgS0y)
va cb dic, phin con lai dugc dwa qua sic ky silica gel (rira giai bing 0-25%
EtOAc/Hex). Hoa tan san phim thu dugc trong 6 mL TFA/DCM 25% va dugce khudy
¢ nhiét do trong phong trong 1 giv. C6 dac va lam kho trong chan khong tao ra hop
chét trong Vi du 42b (143 mg) ¢ dang mudi TFA. LCMS (diéu kién D): tr = 1,91
phut, m/e = 450,2 (M+H).

Bang VIb: Céc vi du dudi ddy dugc diéu ché tir anilin va axit carboxylic twong ung

stt dung phuong phap twong tu véi phuong phap dugc bdc 16 trong So dd 12f,

Vidu

(Dit lidu LCMS dugc liét ké cho timg hop chat: MH* quan sat dugc, thoi gian luu HPLC va

phuong phap LCMS)
) NH i R NH f NH
Ne— HN/lkN/ N NH HN)]\N/ l N NH HN)]\N/
vy S \_/ Lo i A
42¢ -0 |42d S ° |42 -
MH*: 432 2’ 1’95 phl:lt MH*: 434,2, 1,99 MH*: 438,2, 1,91
D phut, D phut, D
7 NH N N I _ b NH
Yﬁj/\LNH HNJKN/ t & H'f Z’O | D h HN)kN/
42f | ¢ ST |42g - 42h |F Sl
MH*: 442,2, 0,81 M 434.2. 0.76 MH*: 432,2, 1,95
phut, E phit, B phut, D
N ‘ " " HNJ\N/ ( S HN NHN/ | ' i HNT SN
F S | do AP A | é\\ﬁo \° A é\\_/,o
42i SR T e e’
MH*: 474,0, 0,84 MH*: 436,0, 0,77 MH™*: 450,0, 0,84
phut, E phut, E phut, E
1 NH Q
TN HNJ\N/ q " NH NH i
421 —ro | 7 Q‘bé\"’ 42m N== ) HN)J\N/ 42n ng\ HN)j\’]‘/
S \_/ N g\ﬂ( T
MH*: 464,0, 0,88 phit, - ¢ N7 —0 F o
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E MH*: 456,0, 1,87 MH*: 457,0, 0,84
phut, D phut, E
Q NH o ¢}
NH NH NH
N== HNJ\T/ Ncg\ B N N Ne== i\ -
\_/ Y » g C ) 1L
3~ cl — = ° = \
420 .DC o F 42p DyC—0 F oo 42q FoC . . = \0
MH™": 459,0, 0,84 MH*: 460,0, 0,84 MH*: 493,9, 0,88
phut, E phut, E phut, E
Q NH Q NH F ] NH
Ne== N HNLN/ N= X HN)kN/ H ]N\ N HNT N
OO OO (MY O
42r F F Cl : ° 42S ¢ F Cl ) ° 42t F : °
MH*: 444,0, 0,82 phut, MH*: 459,9, 0,88 MH™: 468,0, 0,79
E phut, E phut, E
] ” NH 0 "
%L o S
\ ./ § — 30 \ / L+
42u ,Og"‘ ] % |42y ; ; Y
MH*: 432,0, 0,78 phut, MH": 410,0, 0,79
E phut, E
So 6 13
NBoc NBoc
HIN “é'_/o NBS HN™ N7
S~ L_$=0
ERE: DMF S~ i1
NN A ol ©

Thém NBS (2,7 g, 15 mmol) vao dung dich thiophen tir Bang IIb Muc 3 (2,2

g, 5,6 mmol) trong DMF trong binh thét ¢b day tron dwoc boc 14 nhém trong moi

truomg Na. Gia nhiét dung dich thu duoc dén 50°C kém khudy trong 8 gid. Lam ngudi

dung dich xubéng RT. Thém dung dich nuéc ctia NaHCOj3 va Na;S20s vao dung dich.
Chiét 16p nuée bang EtOAc. Rira 16p hitu co bang NaHCO3 (chia nuse) bdo hoa (2 14n).

Lam khé 16p hitu co trén NazSO4, loc va ¢d dic. Tinh ché san phim thé bing sic ky
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cOt nhanh (SiOz: gradien rira giai 100:0 dén 83:17 hexan:EtOAc) tao thanh
bromothiophen (1,7 g, hidu suit 63%).

Béang VII: Hop chit dudi ddy duoc diéu ché bang cach str dung phwong phép twong
tu v6i phuong phap duoc bde 16 trong So dbd 13 sir dung nguyén liéu ban dau thich
hop.

Muc 2-bromothiophen Muc 2-bromothiophen
NBoc NBoc
HNT N7 HN™ N
1 S50 2 S— 570
B—Q IL° © Br— L= ©
CFs Br
So do 14
rd e -~
HNTNT 4y NBs BN A HNT N
SN0 Sep AT s N0
B~ L= © TFAHSO, Br A LF O B L O
Cl 2) Bocy0, cl Cl
EN o " Videas
Budc 1 Budc 2 T

Budc 1: Thém NBS (94 mg, 0,53 mmol) va H2SO4 (4 giot) vao dung dich thiophen tir
So d 13 (100 mg, 0,21 mmol) trong TFA (khoang 2 mL). Dung dich dwoc khudy &
nhiét d6 trong phong trong 30 phut. Sau thoi gian nay, bd sung thém NBS (80 mg) va
khudy dung dich thém 30 phut nita. Sau d6, dimg hdn hop bing NaHCO3 (chira nuse) bio
hoa va Nax$20s (). Chiét 16p nude bing EtOAc. Rira 16p hitu co bing NaHCO3 (chia
nuec) bA0 hoa (2 14n), 1am kho trén NaxSOs, loc va ¢ didc. San phdm thé duoc 1am sét
trong CH2Cl. Thém di-tert-butyldicacbonat (96 mg, 0,21 mmol) va EtsN (25 mg,
0,23 mmol) vao hdn hgp nay. Khue"ly hdn hop thu duge & nhiét d6 trong phong qua
dém. Sau d6 c6 dic dung dich va tinh ché phan cin thé qua TLC diéu ché (SiO2: 3:1
hexan:EtOAc) tao thanh dibromothiophen (49 mg).

Buge 2: Vi du 43 dugce didu ché bang cach sit dung phuong phép tuong tu véi
phuong phap duoc bdc 16 trong So @ 11b bude 2. LCMS (diéu kién A): tr = 3,07
phut, m/e = 452,2 (M+H).
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Sodo 15
NS B(OHY, jﬁaoc B\H B
jtsoc \Q/ NN g HN
o 4 =0
- N N800 trA, Ny \ 3 3
F IS : Y
s "q,_ Pd(dppACiyCHoCh 0 ——
Vara s CH,Ch -
Br B o 2 M NazCO;3 (chira nirére) ] o a4
dioxan, 60°C F Budc 2 F Vidy

Budc 1

Budce 1: Thém axit 3-xyano-5-flophenyl boronic (146 mg, 0,88 mmol), Na,CO3 2M
(chtra nuoe) (0,31 mL) va dioxan (2,5 mL) vao lo vi song c6 chura thiophen bromua (So
dd 3) (149 mg, 0,34 mmol). Khir khi hdn hop bing cach suc N2 qua hdn hop trong 5
phat. Thém phuc [1,1°-bis(diphenylphosphino)feroxen]diclopaladi(Il) véi CHaCla
(60mg, 0,074 mmol) vao hdn hop ndy. Lo dugc ddy lai va khdng khi duoc thanh loc
bing N. Gia nhiét hdn hop dén 60°C kém khudy trong 2 gi. Lam ngudi hdn hop
xubng RT va pha lodng bing EtOAc. Sau d6, loc hdn hop qua xelit. Rira 16p hitu co
bang nude mudi. Chiét nguoc 16p nuée bang EtOAc (3 14n). Lam khé 16p hitu co két
hop trén NaSOq4, loc va ¢b dédc. San phém th6 dugc tinh ché qua TLC diéu ché (SiOa:
3:1 hexan:EtOAc) tao thanh hop chét biaryl (105 mg).

Bude 2: Thém TFA (1,0 mL) vao dung dich chita hop chét biaryl tir bude 1 trong
CH2CL (1,0 mL). Khudy dung dich thu duoc & RT trong 1,5 gid. Loai bd dung méi
trong chan khong dé thu dugc hop chit & Vi du 44 dudi dang trifloaxetat mudi. Dit
liéu LCMS: (phuong phap A): tr = 2,96 phut, m/e = 379,2 (M+H).

Bang VIIL: Céc vi du dudi ddy duoc didu ché bang cach sir dung phuong phap tuong
ty véi phuong phap duoc boc 16 trong So dd 15 st dung aryl bromua va axit/este

boronic thich hop.

Vidu

(dit lidu LCMS duoc liét ké cho timg hop chét: MH* quan sét dugc, thoi gian luu HPLC va
phuong phap LCMS)
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NH N\\ / S\ HN_<NH \\ s N
HNJ\N/ - [ (- .HN%N_
s | F N _ S\
N\\ \ / é\/s\go </J/ ° N //\\o
45 46 47
MH*:379,2, 3,43 MH":375,2, 2,90
+. i
MH":361,2, 2,66 phut, A phit, A phiit, A
F
NH F\}/F NH Vid
cl / & HN—< © /4 HN \s
/ A 73 N SN \fo
48 N ) EQO 49 ) o/?\\o 50
MH+I371,2, 3’11 phl'l'[, A MH+:420,2, 3,33 MH+2395,2, 2,99
phut, A phut, A
c m
e
V4 \ . HN f‘i§
=" 2
51 52 53 cl
MH":405,2, 2,80
MH":413,2, 3,11 phut, A .
P phiit, A phut, A
NH NH
)Ni HN)kN/ HN)LN/
Y W [t [
— E E \
N\\ \ / E: S\\OO , N o] Cl / o)
54 55 N 56
cl
MH*":362,2, 2,37 *
MH*:395,2, 3,00 phut, A ) MH?:370,2, 3,15
phut, A phut, A
HN
HN /
Y N
. HN»\’\I\Séo \O S, HN' \S\\//O
NZ W % W, : °
57 58 ) 59
MH*":360,8, 2,09
MH":365,9, 2,19
phut, B

MH":404,2, 3,27 phut, A

phut, B
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NH
e
. DU
AN s \
60 [ ° 61
N
MEH*:370,9, 1,95 phiit, B ME':364,5, 1,98
: bhd b ﬁt’ .
p phit, B MH*:361,2, 2,66
phut, A
F>£
F HN
(o]
. HN)\\"\‘/
L SN,
63 Dt 64
Cl
MH*":454,2, 3,36 phut, A MH*:409,2, 2,87 MH":413,2, 3,16
phit, A phat, A
NH NH
HNJJ\T/ A\ HN Z:o
i e o SN
66 67 68
MH*:353,9, 2,20 _
MH*:396,2, 2,49 phit, A bt B MH":369,9, 2,27
phut, phiit, B
NH NH
/ " L Tr
Q\(Slzq:{‘ ) & S/i _ cl O : s\zo
O \\\‘. / - F //\o -
69 | o 0 | < ° 71

MH*:419,9, 2,36 phut, B

MH":413,9, 2,42
phut, B

MH*:363,9, 2,28
phut, B
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72
MH":359,2, 2,17 MH":348,0, 2,38
MH*:386,2, 3,09 phut, A phut, B phut, B
N
N NH
Ao
7 76 e |77
Cl ) °
+.
MH+355,0, 2’30 phl’lt, B MH+396,2, 2,56 MH 400,2, 3,10
phiit, A phut, A
78
phut, A phiit, B
A
N =
\ / NH
81 HNT SN 82 83
s=0

MH*:369,0, 1,95 pht, B

MH":413,2, 2,96
phut, A

MH*:374,2, 2,59
phut, A
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|
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84 ° |86
MH*:385,2, 1,92 phut, A MH™:406,2, 3,22 MH*:388,2, 3,15
87 89
ME455.3. 2.9 MH*:440,2, 2,77
MH*:442,9, 2,06 phit, B e 'A T pht, A
90 92
MH*:441,2, 3,10 phut, A MH":361,2, 2,66
phut, B phut, B
NH NH
HNT SN N SN
N ’ S/ E é\\: N\ ’ s/ 5 ‘L{\:°
= o] 3 o)
93 94 95
MH*":375,2, 2,84 MH":375,2, 2,94
MH*:361,2, 2,80 phut, A phiit, A phiit, A
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NH
(N | HN rTl/
N S0,
95a 95b F F 95¢
MH":368,0, 2,32 MH*:373,0, 2,98
phut, C phut, C
NH
‘//N l HN rTl/
Na K-S0,
95d F 95e 95f
MH*:350,0, 2,15 phut, C MH*:401,0, 1,78 MH":456,0, 2,16
phiit, D phat, D
F3C
95g 95h 95i
MH*:372,0, 1,77 phut, D MH":506,0, 2,23 MH*:389,0, 1,90
phut, D phut, D
So dd 16
NBoc NBoc
HNJLE:D 1) LINCTMS) Y th/ HNjﬁ(:/
Syt e §=0 =0
WS 2) Mel STeY] L i
By ar " o’
l TFA
CHyCly
NH
HN ril’
o =0
SAL
Vi dy 96

Budc 1: Thém dung dich LHMDS (1,0M trong THF, 1,63 mL) vao dung dich
thiophen (So d6 3) (238 mg, 0,54 mmol) trong THF khan (2,5 mL) & -78°C. Khudy
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dung dich thu dugc & -78°C trong 1 gid. Thém metyl iodua (0,086 mL, 1,36 mmol)
vao dung dich nay. Khudy dung dich thu duoc & -78°C trong 1,25 gidr nita. Sau thoi
gian ndy, thém nudc vao va lam 4m hdn hop dén RT. Sau d6, chiét 16p nudc bing
EtOAc (3 14n). Rira 16p hitu co két hop bang nuwde mudi, 1am khé trén NapSOq, loc va
cd dac. Tinh ché san phdm thd bang sic ky cdt nhanh (SiO2: gradien rira giai 100:0
dén 80:20 hexan:EtOAc) tao thanh chit ddng phan frans H rira giai nhanh hon (20
mg, 8,1%) va chit ddng phén cis I rira giai chdm hon (168 mg, 68%).

Budc 2: Thém TFA (1 mL) vao dung dich I (16 mg, 0,035 mmol) trong CH>Cl> (1
mL). Khudy dung dich thu dugc & RT trong 1,5 gid. C6 dung dich nay tao ra hop
chét trong Vi du 96 (15 mg) dudi dang mudi trifloaxetat. Dit lidu LCMS: (phuong
phéap A): tr = 2,79 phut, m/e = 354,2 (M+H).

Bang IX: Cac vi du duéi ddy duoc diéu ché bang cach sir dung phwong phép tuong tu
v6i phuong phéap duge bc 16 trong So dd 16 trir khi NaHMDS duge st dung thay
cho LHMDS ¢ buéec 1.

MH*
quan | ThOi | Phyuong
Alkyl sat gian phép
Nhén Viduy luu
halogenua i dugc LCMS
LcMms | LCMS
(phut)
NH
F HN)J\I}I/
o7 oY 3181 (2,02 |B
NBoc =\
F HNJ\rﬂ/ p
: ﬁzo /\|
=0
NH
F F HNJKN/
98 g §=° 3180 |2,44 |B
F
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NBoc NH
F HN rTl/ F HNJLN/
@%vﬁ* Mel 99 L_$=0 304,0 | 1,77
= 0 f:io
F F
NBoc NH
F HNJ\r;l/ F HNJ\’;‘/
g0 B0~ | 100 S T° 348,1 | 2,12
| r .
Mel 101 369,0 |2,16

Khir khi lo vi séng day kin chira chét sét thiophen tir So db 13 (74 mg, 0,16
mmol), Pd(dppf)Clo:CH2Cl> (19 mg, 0,023 mmol), kém (8,2 mg, 0,12 mmol), kém
xyanua (11 mg, 0,094 mmol) trong N,N-dimetylaxetamit (2,0 mL) bing cach suc khi
N2 qua hdn hop trong 5 phut. Sau d6 gia nhiét hdn hop dén 85°C kém khudy trong 2
gid. Lam ngudi hdn hop xudng RT va pha lodng bang Et;0. Rua 16p hitu co bang
nuée (2 14n), lam khé trén NaxSOq, loc va cb dic. Tinh ché phan con lai bing TLC
diéu ché (Si0z: 95:5 CH2Cl:MeOH) tao thanh hop chét trong Vi du 102 (15 mg). Dit
liéu LCMS: (phuong phap A): tr = 2,22 phut, m/e =319,2 (M+H).

Boc
HNJtN/

Bn\{fv §=O

Ci

Sodd 17

Zn{CN)p, Zn

PA(dppf )CICHCly

S ————————

DMA

Sodd 18
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)I\tBoc

F szo HN N
\d\/HN g‘o %Br
J

o Cf”‘““'

K R =Boc
Vidul103 R=H

Binh vi séng 20 mL dugc 1am khé biang ngon lira va duge lam ngudi trong
chan khéng, sau d6 duoc nap diy Na, sau d6 13 hai chu ky nap ddy bing chan
khong/N2. Tao huyén phi anilin (So d6 10) (55 mg, 142 pmol), Pdadbas-CHCls (17
mg, 19 pmol), di-tert-butylphosphinyl-2-biphenyl (15 mg, 50 umol), natri tert-butoxit
(31 mg, 322 pmol) va 4-bromo-2,2-diflobenzo[d][1,3]dioxol J (48 mg, 202 pmol)
trong toluen khan (2 mL), 1o vi séng dugc day kin va dugc dat trong bé dau duge gia
nhiét trudc & 65°C. Sau khi khudy trong 18 gidy, pha lodng hdn hop phan tng bing
EtOAc, rira bing NaHCO3 chita nu6c bdo hoa (1 1in), lam kho trén MgSOs4, dugc
loc, va c¢b dudi ap sudt giam dé thu dwoc dau mau vang, dugc dua qua séc ky silica-
gel str dung 0—20% EtOAc/hexan lam chat rira giai thu dwoc san phim trung gian K
dudi dang mang (39 mg). Khir bao vé san phdm trung gian bang TFA (2 mL) trong
CH;ClL (3 mL) & RT, sau d6 pha lodng bing toluen (5 mL), ¢6 duéi &p sudt gidm, va
dua qua RP-HPLC (C18, 30 ml/phuat, 10%-100% MeCN/H20) véi 0,1% TFA) thu
duoc hop chét trong Vi du 103 & hidu suit 32% (24,9 mg, mudi TFA). LCMS (didu
kién C): tr = 3,44 phut, m/e = 443,2 (M+H).

Bang IXa: Céac vi dy dudi day dugce thuc hién sir dung cac phuong phap dugce boc 16
trong So dd 18, v6i thay dbi sau: phan timg ghép duoc thuc hién & 80°C:

Vidu

(dit lieu LCMS: MH* quan sat dugc, thoi gian luu HPLC va
phuong phap LCMS)
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CQ; //N
Q‘NH HN)kN/CH:l \ N HN)kN/CN:|
| L & Ny
103a g 103b = & Y
MH*:393, 2,01 pht, MH*:389, 1,88 phit,
D D
So dd 19

H
anr:i 1) [>—sFax H j\N/

: e e A =o
S~ PN-§0 S
O M @
A O Pd(OAc), -

c g?;‘g&w Vi dy 104

Buge 1: Thém bromothiophen tir So dd 13 (50 mg, 0,11 mmol), Pd(OAc), (5 mg,
0,02 mmol), RuPhos (21 mg, 0,04 mmol), kali xyclopropyl trifloborat (17 mg, 0,12
mmol) va Cs2COs3 (108 mg, 0,33 mmol) vao lo vi séng c¢6 chira 3 mL toluen/nude
(3:1). Lo nay duoc ddy kin va duoc thanh loc bang N». Sau dé gia nhiét hdn hop &
70°C trong 12 gid. Bb sung thém Pd(OAc), (5 mg, 0,02 mmol), RuPhos (21 mg, 0,04
mmol), kali xyclopropy! trifloborat (17 mg, 0,12 mmol) va gia nhiét hdn hop & méi
truomg N2 dén 70°C trong 12 gid nita. Lam ngudi hdn hop xudng RT, loc qua xelit va
chiét bang CH,Cl. Lam khd 16p nudc trén NaxSOs, loc va c6 dic. Hon hop thd sau
d6 dugc hoa tan trong CH2Clz. Thém Boc2O (24 mg, 0,11 mmol) va EtsN (13 mg,
0,13 mmol) vao dung dich nay. Khudy dung dich thu dugc qua dém & RT. C6 dung
dich va tinh ché san phim tho qua TLC diéu ché (Si0O2; 70:30 hexan:EtOAc).

Bude 2: Vi du 104 duge diéu ché tir nguyén lidu & trén st dung phuong phap twong
tu v6i phuong phap duge boc 16 trong So db 11b bude 2. Dit lidu LCMS: (phwong
phéap A): tr = 2,85 phut, m/e = 334,2 (M+H).

So dd 20
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NC. B(OH),
.

Pd(dppfCl;
NE;COg
dioxan

s
CO/M

Biaryl keton dugc tao thanh sir dung phuong phép tuong tu véi phuong phap

duoc boc 16 trong So dd 15 bude 1.

Bang X: Cac vi du duéi day duoc tao thanh st dung cac phuong phap tuong tu véi

phuong phap duge boc 16 trong So d6 la bat dau tir keton trong So dd 20 dén

sulfonamit thich hop tir Bang 1.

Vidu

LCMS)

(dir ligu LCMS: MH* quan sét dugc, thoi gian luu HPLC va phuong phap

105

MH*:374,9, 2,13 phut, B

106

MH*:388,9, 2,22 phut, B

Bang XI: Céc vi du duéi day dugc diéu ché bang cach sir dung phuong phép twong ty

v6i phurong phép duoce boe 19 trong So dd 11b budc 2.

LCMS Phuong
LCMS
phép
i MH*
Cacbamat Vidu | Thoigian | LCMS
quan sat
luu (phut)
duoc
NBoc NH
HNJ\ - HN" N7
S S0 107 s__h_s=0 3742 |28l A
Br— I * o) B~ [ 0
Cl cl
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NBoc NH
HN™ N HN N7
Bre A h 80 | 108 Br A $=0 3742 | 2,69 A
S /[ = © s * ©
Cl Cl
So do 21
NH
1) MeMgBr; NBOO HN)LN/
H ,N :) auFL« HN N/ 1) PPhg, DIAD ‘ 0
Br §-o Q
” 2) NaBH, OH FN(j Vidy 109
Budce 1 2) TFA

Bude 2

Budc 1: Thém dung dich MeMgBr (3M trong Et20, 0,48 mL, 1,4 mmol) vao dung
dich bromua (Bang IIb, muc 14) (500 mg, 1,11 mmol) trong THF (7 mL) & -20°C.
Khudy dung dich trong 30 phiit & -20°C. Sau d6, lam ngudi dung dich xubng -78°C.
Thém #-BuLi (1,7M trong pentan, 1,6 mL, 2,8 mmol) vao dung dich nay. Khudy dung
dich trong 2 gio & -78°C. Thém DMF (0,13 mL, 1,7 mmol) vio dung dich. Pé dung
dich 4m din dn nhiét d6 trong phong trong 2,5 gid. Sau d6, thém NH4Cl bdo hoa
(chtra nu6e) (20 mL) vao dung dich va chiét hdn hop bang EtOAc (3 1an). Lam khé
16p hitu co két hop trén NaxSO4, loc va ¢6 dic. Tinh ché san pham thé bang sic ky
¢dt nhanh (SiOz: 3:1 heptan:EtOAc) dé tao thanh aldehyt (237 mg, 54%).

Thém timg phan NaBH4 (197 mg, 5,21 mmol) vao dung dich aldehyt (1,04 g,
2,60 mmol) trong MeOH (10 mL) & 0°C trong 3 phat. Khudy hdn hop thu dugc trong
20 phut. Sau d6, thém NH4Cl (chirta nuéc) bdo hoa (30 mL) vao dung dich va chiét
hdn hop bing CH>Cl, (3 14n). Lam kho 16p hitu co két hop trénNaxSOs, loc va co
ddc. Tinh ché san phdm thé bing sic ky cdt nhanh (SiOz: 1:1 heptan:EtOAc) tao
thanh rugu (949 mg, 91%).

Bud6c 2: Thém 3-flophenol (0,030 mL, 0,33 mmol) vao dung dich rugu tir budce 1
(105 mg, 0,26 mmol) va triphenylphosphin (102 mg, 0,39 mmol) trong THF (3 mL).
Thém timg giot DIAD (0,075 mL, 0,39 mmol) vao dung dich nay va dung dich thu
duge duoc khudy trong 2 gio. Phan tng dugc tai 1én cot nhanh SiO; va duge tinh ché
(gradien rira giai 100:0 dén 0:100 heptan:EtOAc) & tao thanh ete (73 mg, 56%).
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Hop chét trong Vi du 109 duoc didu ché tir nguyén li¢u & trén st dung phuong phap

tuong tu véi phuong phap duge bdc 16 trong So d6 11b bude 2. LCMS (diéu kién B):
tr = 2,10 phut, m/e =396,0 (M+H).

Bang XII: Cac vi du dudi day duoc diéu ché tir ruou benzylic dugc bdc 19 trong So

d6 21 budc 1 st dung phuong phép twong trr véi phwong phép duge boc 16 trong So

d6 21 bude 2 st dung rugu aryl thich hop.

Vidu

(dit lidu LCMS duoe liét ké cho timg hop chit: MH* quan sét dugc, thoi gian lwu HPLC va phuong

phap LCMS)
i NH NH NH
HN r;ljo Fin r;l/ /U\N/
% Los° \§:§‘L»ﬁfo
o - H (¢} S [¢]
10| M= 11| Ne(® 112 | g N<(°
\ \_/~c \_/

MH":413,0, 2,02 phut, B

MH*":397,0, 1,99 phut, B

113

MH*:396,0, 2,06 pht, B

114

NH

/
I
§°
e
o
CI\©

MH":397,1, 1,96 phut, B

115

NH
N
=0
H S\
H O
N (0]
F =

\_/

MH*:412,9, 2,08 phut, B

So db 22

1. MeMgBr, n-BuLi,
THF, -78 °C

2 €0 HO,C
2

Thém dung dich MeMgBr (3M trong Et20O, 2,4 mL, 7,20 mmol) vao dung dich
khudy chira bromua (Bang IIb, myc 14, 2,55 g, 5,66 mmol) trong THF khan (45 mL)

& -78°C trong nito. Sau khi bd sung xong, khudy hdn hop phan {mg trong 20 phut.
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Sau thoi gian nay, thém ting giot dung dich chtra n-BuLi (2,5M trong hexan, 5,1 mL,
12,8 mmol) trong 5 phit. Sau d6, khudy hdn hop phan Gng trong 50 phit & —~78°C va
loai bd bé 1am mét. Suc khi CO;, vio trong hdn hop phan tmg trong 50 phiit. Sau thoi
gian nay, dimg phan mg biang NH4Cl chita nu6c bdo hoa (50 mL) va axit clohydric
IN (chtra nuée) (100 mL). Chiét hdn hop thu dwoc bang EtOAc (3 x 100 mL). Rura
chét chiét gom duogc rira bang nude mudi (100 mL), lam khd trén natri sulfat khan,
loc, va ¢6 dudi &p sudt giam. Tinh ché phan con lai bang sic ky ¢t (silic oxit, 10%

metanol/metylen clorua) tao thanh axit carboxylic (1,49 g, 53%).

Bang XIII: Céac vi du dudi day dugc diéu ché bang cach sir dung phwong phap tuong
tu v6i phuong phap duge boc 16 trong So dd 11b sir dung axit tir So dd 22 va aryl
amin thich hgp. Ty 1€ mol dung cho axit, amin va BOPCI lan luot 14 1:1,3:1,5.

Vidu

(dix liéu LCMS: MH" quan sat dugc, thoi gian luu HPLC va phuong phap
LCMS)

116 p 117 \\N
F J

MH*:459,0, 2,35

phut, B
g
| NH
s\\=o FHNJJ\N/‘*"
’ |
118 \ /' 119 ( \/

MH*:426,1, 1,86 MH*:410,1, 1,74 phuat, B
phut, B
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So d6 23

°° 1} Dy, Pd/C

/ |PI’1NEt D Z HN N/
\O\‘ § e N L x L _s=0
[ o 2) TFA, 6 = 0
CHClp F
Vidu 120

Thém iProNEt (22 pL, 0,13 mmol) va 10% Pd/C, loai Degussa (9,0 mg,
0,0042 mmol) vao binh thot cd day tron duge day kin c¢6 chua dung dich bromua
(Bang V: san pham trung gian Boc trong vi du 29) (48 mg, 0,084 mmol) trong EtOAc
(4 mL) & méi trudng Na. Binh thét ¢b duwoe hut khi va duoc nap day D, (3 14n).
Khudy hdn hop & méi trudng D; trong 4,5 gi. Hon hop duge thanh loc bang Na, loc
va ¢ ddc. Phan con lai dugc phan chia thanh EtOAc va 1/2 NaHCO; bdo hoa (chta
nuée). Chiét 16p nude bang EtOAc (3 14n). Rira 16p hitu co két hop bang nude mubi,
lam kho trén NaySOs, loc va ¢d dic tao thanh chit doteri héa (38 mg, 92%) & dang

chat ran mau trang.

Vi du 120 duoc diéu ché dudi dang mudi TFA cta né tlir nguyén liéu & trén st dung
phuong phap tuong tu véi phuong phép duge boc 16 trong So d6 11b bude 2. Dit lidu
LCMS: (phuong phéap D): tr = 1,76 phut, m/e = 393,0 (M+H).

So db 24

o o
Budéc 1 Budc 2 HN 'ﬂ
N Ms Ne Me sao
] o | TBDMB’O\/\O 8

H HES Taoms O~
NBoc NH
Budce 3 Budc 4

e TEMS A Oy NN e o N i HNJ\,;‘/
AN $=0 §=0

- 0 o =

Q £ £

Vidy 121

Bu6c 1: Thém kali cacbonat (0,88 g, 6,3 mmol) va (2-bromoetoxy)-tert-
butyldimetylsilan (0,68 mL, 3,2 mmol) vao metyl 5-hydroxypicolinat hydroclorua
duge didu ché trong So db 11h (0,40 g, 2,1 mmol) trong DMF (1 mL). Lam 4m phan
tng dén 70°C va khudy trong 18 gid. Thém chét twong duong khéc cta (2-
bromoetoxy)-tert-butyldimetylsilan vao va khudy phan tng trong 1,5 gid & 90°C.
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Lam ngudi phan tmg xudng nhiét d6 trong phong va thém nude vao. Chiét hdn hop
bang EtOAc. Rira 16p hitu co két hop bing nude va nude mubdi, 1am kho (MgSOq),
loc, va ¢b dic trong chan khong. Tinh ché phan con lai bang sic ky silica gel (0-30%
EtOAc/hex) trong 30 phut tao ra san pham (0,31 g, 47%).

Budc 2: Thém LiOH 2N (1,5 mL, 3 mmol) vao hop chit dugce diéu ché & bude 1
(0,31g, 1,0 mmol) trong THF (1,5 mL). Khudy phan tng & nhiét do trong phong
trong 4 giv. Piéu chinh d6 pH ctia phan tng dwoc vé pH~4 str dung axit xitric chira
nudc bdo hoa. Chiét hdn hop bing EtOAc. Rira lép hitu co két hop bing nuée va
nuée mudi, 1am khé (MgSOa), loc, va ¢b dic trong chan khong tao ra axit carboxylic
(0,18 g, 60%).

Budc 3: Thém axit carboxylic dugc didu ché & bude 2 (0,17 g, 0,58 mmol), sau d6 1a
BOP Cl (0,23 g, 0,89 mmol) vao anilin dugc diéu ché trong So db 10 (0,15 g, 0,39
mmol) trong pyridin (1,5 mL). Khudy phan ting & nhiét d6 trong phong trong 4,5 gio.
Sau d6 ¢ phan ng trong chan khéng va phan con lai duoc cho vao EtOAc va rira
bing nudc va nude mudi, 1am khoé (MgS04), loc, va ¢b dic trong chin khéng. Tinh
ché phan con lai bang sic ky silica gel (0-30% EtOAc/hex trong 30 phut) tao ra san
pham amit (0,14 g, 54%).

Budc 4: Thém TBAF (1,0M trong THF, 0,33 mL, 0,33 mmol) vao san phém tir budce
3 (0,20 g, 0,30 mmol) trong THF (1 mL). Khudy phan tng & nhiét d6 trong phong
trong 24 gi. Thém EtOAc vao hdn hop phan tng va rira hdn hop bing nude va nude
mubi, 1am kho (MgSOs), loc, va cb dic trong chin khong. Tinh ché phan con lai bing
sic ky silica gel (0-70% EtOAc/hex trong 30 phiit) tao thanh ruou (0,14 g, 85%).

Thém TFA (2 mL) vao san phdm nay (0,14 g, 0,25 mmol) trong DCM (2 mL).
Khuiy phan tng & nhiét d§ trong phong trong 1 gidr va ¢ dic trong chan khong. Sau
d6 khudy phan tng trong 1 gid véi metanol (1 mL) va NH3/MeOH 7N (0,5 mL). Sau
d6 c6 phan tmg trong chan khong va cho vao EtOAc. Rira hdn hgp bing NaHCOs
bdo hoa, nudc va nude mudi, lam khd (MgSO4), loc, va cb dic trong chan khong tao
ra Vi du 121 (0,10 g, 88%). Dit liéu LCMS: (phuong phap D): tr = 1,68 phut, m/e =
452,0 (M+H).
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So db 25

N._-Cl Buéc 1 N._Cl Budc2 o Ng Bude 3 cl Ny
N Bute ! O Buie2 , 51y
HOY F CliCs, =~ Fj\ s }'F

Br

NH

; NH
Budc 4 o IN\ CN Bude § - ﬁj,cOzH Budc 6_ __N o JLr;&’ZH‘
F F7o cl N
F F &, O
Fj_ . 2
Vidul22

Budc 1: Thém ting giot thiophosgen (6,0 mL, 79 mmol) trong cloroform (46 mL)
vao 2-clo-5-hydroxypyridin (10 g, 80 mmol) trong NaOHhwa nuee) 1,5M (67 mL) &
0°C. Sau khi bd sung, khudy phan tmg trong 2 gid. Sau d6 chiét hdn hop bing
CHClL. Rira 16p CHCl;3 két hop bang HCI IN (chita nudc) va nude, lam kho
(MgSO04), va loc. Dung dich duge suc khi Cla cho dén khi phan ting 4m 1én (khoang 1
phat). Khudy phan tmg & nhiét d6 trong phong trong 2 gior va sau d6 khi Cl duge suc
qua hdn hop 1an nita. Sau d6 khudy phan tng trong 18 gid. Khi nito sau d6 duoc suc
qua hdn hop phan tng dé loai khi Cl, con lai. Sau d6 c6 phan tng trong chan khéng.
Tinh ché phén con lai bang sic ky pha dao [C18 (800g) 5% (2 thé tich ¢t (CV), 5-
100% (10 CV), 100 (2 CV); 0,1% axit formic/nude//0,1% axit formic/axetonitril] tao
ra triclometyl ete (4,0 g, 21%).

Budce 2: Thém triclometylete duoc diéu ché & bude 1 (2,8 g, 11,3 mmol) vio antimon
triflorua (4,1 g, 22,7 mmol) va antimon pentaclorua (0,22 mL, 1,7 mmol) & 120°C.
Lam 4m hdn hop dén 150°C, khudy trong 1 gid va sau d6 lam ngudi xudng nhiét do
trong phong. Thém DCM va NaHCO; (chira nuéc) bdo hoa vao va chiét 16p nuée
bing DCM. Rira pha két hop bang 20% KF (chia nuse), nutdc va nuée mudi, 1am khod
(MgSO0as), loc, va c6 dic trong chan khong ao ra san phdm (2,0 g, 83%).

Budc 3: Thém bromotrimetylsilan (2,8 mL, 21 mmol) vio clodiflometylete dwoc diéu
ché & bude 2 (2,0 g, 9,3 mmol) trong propannitril (11 mL). Lam 4m phan tng dén
100°C va dugc khudy trong 6,5 gid. Lam ngudi phan ing xudng nhiét d6 trong phong
va thém NaHCO3 bdo hoa vao. Chiét hdn hop bing EtOAc. Rira 16p hitu co két hop
bing nudc va nuwde mudi, lam kho (MgSOs), loc, va c¢d dic trong chan khong tao ra

san pham (2,1 g) ma duoc st dung trong budce tiép theo khong cin tinh ché thém.
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Budc 4: Bromopyridin duge didu ché & bude 3 (0,33 g, 1,3 mmol) trong DMF (2,7
mL) trong lo phan tng vi song dugc suc khi N> trong 5 phut. Thém Zn(CN)2 (0,22 g,
1,9 mmol) vao va nito dugc suc qua hdn hop phan tng trong 5 phat. Thém Pd(PPhs)s
(0,078 g, 0,07 mmol) vao va N dugc suc qua phdn tng trong 5 phat. Binh phan Gng
dwoc day lai va dugc 1am 4m dén 100°C, sau d6 khudy trong 2,5 gid va lam nguoi
xudng nhiét do trong phong. Thém nudc va EtOAc vao va loc sau d6 hdn hop qua
dém xelit rira bang EtOAc. Sau d6 chiét phan loc bang EtOAc. Lép hitu co sau d6
duoc két hop va rira bang nude va nude mudi, 1am khé (MgS04), loc, va ¢ dic trong
chan khéng, sau d6 tinh ché bing sic ky silica gel (0-8% EtOAc/hex trong 30 phut)
tao ra san pham (0,21 g, 81%).

Budc 5: Thém LiOH 2N (chta nuse) (2,7 mL) vio nitril duge diéu ché & bude 4 (0,21 g,
1,0 mmol) trong etanol (2 mL). Lam 4m phan tmg dén 100°C va khudy trong 2 gio.
Lam ngudi phan tmg xubng nhiét d6 trong phong va loai bé etanol trong chan khong.
D6 pH clia nude duge diéu chinh v& pH~4 st dung axit xitric chita nuéc bdo hoa.
Thém natri clorua rin vao va chiét hdn hop bang EtOAc. Rira 16p hitu co két hop
bing nuéc mudi, lam khd (MgSOs), loc, va c¢b dic trong chan khong tao ra chét rin

mau tring (0,14 g, 62%).

Budc 6: Thém 1an luot axit carboxylic dugc diéu ché & budce 5 (0,14 g, 0,63 mmol),
'N,N-diisopropyletylamin (0,27 mL, 1,6 mmol), va 50% xyclic anhydrit cta axit 1-
propanphosphonic trong etyl axetat (0,42 mL, 0,71 mmol) vao anilin dugc diéu ché
trong So db 10 (0,20 g, 0,52 mmol) trong THF (0,84 mL) & 0°C. Sau d6 khudy hdn
hop phan Ung trong 1 gio ¢ 0°C va sau d6 thém mdt gio nita & nhiét d§ trong phong.
Thém nude vao phan tng va khudy manh hdn hop trong 20 phit. Sau dé, chiét hdn
hop bing EtOAc. Riura 16p hiru co két hgp bing nudc va nude mudi, lam khd
(MgSOa), loc, va cb dic trong chan khong. Tinh ché phan con lai bing sic ky silica
gel (0-30% EtOAc/hex trong 30 phtt) tao ra amit (0,26 g, 84%). Thém TFA (0,68
mL, 8,8 mmol) vao amit (0,26 g, 0,44 mmol) trong DCM (1 mL) & nhiét dd trong
phong. Khudy phan tmg trong 18 gio va sau d6 c6 trong chan khong. Phén con lai
duge cho vao DCM va duge khudy voi NaHCO3 (chita nuée) bio hoa. Chiét hdn hop
bing DCM. Rira 16p DCM két hop bing nude va nude mubi, 1am kho (MgSO04), loc,
va ¢d dic trong chan khong tao ra hop chit & Vi du 122. Dit lidu LCMS: (phuong
phap D): tr = 2,06 phut, m/e = 492 (M+H).
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So @b 26

Budce 3

N, ¢l Budcl E N -Cl Budc 2 E Ng B
J— ST J AT —
CI;(RO & FF (9} Z FF o)

Vet NH
F IN\ CN Busc4 ﬁj’cow Bute 3 HNJLE:'H’
Bt o
# sf\ & Fo) i
F;}\ o ° F?L.  Chy )

Vidu 123

Budc 1: Thém triclometyl ete duoc didu ché & bude 1 cia So dd 25 (2,80 g, 11
mmol) vao antimon triflorua (4,05 g, 23 mmol) va antimon pentaclorua (0,22 mL, 1,7
mmol) & 120°C. Lam 4m phan tng dén 165°C trong mdi trudng nito va khudy trong
14 git va sau d6 1am 4m dén 175°C va khudy thém 4 gids nita. Lam ngudi phan tmg
xubng nhiét d6 trong phong. Khudy manh khéi chit rdn thu dwoc v6i NaHCO3 (cha
nuoe) bAo hoa [thoét khi!] va EtOAc. Hon hop dugc loc qua diu xelit rira bing EtOAc.
Chiét phan loc bing EtOAc. Rira 16p hitu co két hop bing nudc va nude mudi, lam
kho (MgSOs), loc, va c6 dic trong chan khong. Tinh ché phdn con lai bing séc ky
silica gel (0-10% EtOAc/hex trong 30 phut) (0,90 g, 40%).

Budc 2: Chuyén triflometylete dugc diu ché & budc 1 thanh bromopyridin theo
phuong phap trong bude 3 ciia So d6 25.

Budc 3: Chuyén bromopyridin dugc diéu ché & budc 2 thanh xyanopyridin theo

phwong phap trong bude 4 ctia So db 25.

Budc 4: Chuyén xyanopyridin dugc diéu ché & budc 3 thanh axit pyridylcarboxylic
theo phuong phép trong budc 5 cia So dd 25.

Bude 5: Chuyén axit pyridylcarboxylic dugc diéu ché & bude 4 thanh hop chit trong
Vi du 123 theo phuong phap trong budc 6 cia So d6 25. LCMS (diéu kién D): tr =
2,04 phut, m/e = 476,0 (M+H).

So @b 27
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Buéc 1: Thém metylmagie clorua (3,0M trong THF, 1,18 mL, 3,54 mmol) vao
bromothiophen dugc didu ché trong So dd 13 (1,34 g, 2,83 mmol) trong THF (9,2
mL) & 0°C. Khudy phan ung trong 30 phiit & 0°C va sau d6 1am ngudi xudng -78°C.
Thém n-butyllithi (2,5M trong hexan, 2,55 mL, 6,38 mmol) vao trong 10 phut.
Khu4y phan ng trong 1 gid & -78° va sau d6 suc khi CO; vao phan tmg. Bé 1am lanh
duoc 14y di va 1am 4m phan ing dén nhiét d6 trong phong trong khi van tiép tuc suc
khi CO2 qua hén hop. Thém HCI IN (chta nuse) V0 hdn hop va chiét hdn hop bang
EtOAc. Rira 16p hitu co két hop bing nuée va nude mudi, lam kho (MgSOa), loc, va
¢d dic trong chan khong. Tinh ché phin con lai bing sic ky silica gel (0-80%
EtOAc/hex trong 30 phut) tao ra axit carboxylic (0,97 g, 78%).

Buéc 2: Thém 2-amino-6-metylpyridin (0,013 g, 0,12 mmol) va bis(2-oxo-3-
oxazolidinyl)phosphinic clorua (0,024 g, 0,09 mmol) vio axit carboxylic dugc diéu
ché trong budce 1 (0,027 g, 0,06 mmol) trong pyridin (0,25 mL). Khudy phan tng
trong 18 gio & nhiét dd trong phong va sau d6 6 trong chin khong. Thém nudc vao va
chiét hdn hop bing EtOAc. Rira 16p hitu co két hop bing nude mudi, lam kho
(MgSO0s), loc, va cd déc trong chan khong. Tinh ché phin con lai bang TLC silica gel
didu ché (1000 um SiO2, 30% EtOAc/hexan) tao ra san phdm (13 mg, 40%). Thém
TFA (0,2 mL) vao amit (0,065 g, 0,14 mmol) trong DCM (0,4 mL). Khudy phan ing
trong 20 gio & RT va sau d6 c6 trong chan khong tao ra hop chit trong Vi du 124
duéi dang mubi TFA. Dit liéu LCMS: (phuong phép D): tr = 1,59 phut, m/e = 428,0
(M+H).

Béang XIV: Cac vi du dudi day dugc didu ché bing cach sir dung phuong phap tuong
tu v6i phuong phéap duge boc 10 trong So d6 27 st dung aryl amin thich hop.

Vidu

(dir liéu LCMS: MH" quan sat dugc, thoi gian lvu HPLC va phuong phap LCMS)
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Vidy 131

Buéc 1: Thém rdy 4A mol (100 mg), 2-amino-5-flopyridin (0,056 g, 0,5 mmol), va

axit axetic (0,02 mL, 0,35 mmol) vio aldehyt (san phim trung gian tir So d6 21 budc
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1 trudce khi xir Iy bang NaBHs) (0,10 g, 0,2 mmol) trong metanol (1,5 mL) va pyridin
(0,5 mL). Lam 4m phan ung dén 50°C va khudy trong 18 gid. Sau khi lam ngudi
xubng nhiét do trong phong, thém natri bicacbonat bdo hoa (0,5 mL) vao va khudy
hdn hop trong 10 phit. Sau d6 loc hdn hop duge va ¢ dich loc duoc trong chan
khong. Tinh ché phan con lai bang sic ky silica gel (0-35% EtOAc/hex trong 30
phut) tao ra san phim (0,077 g, 78%).

Buéc 2: Thém TFA (0,24 mL, 3,1 mmol) vao nguyén lidu duoc didu ché & bude 1
(0,077 g, 0,16 mmol) trong DCM (0,4 mL). Khudy phan tmg & nhiét d6 trong phong
trong 2 gid' va sau d6 cb trong chan khong. Phan con lai duge cho vao DCM va rira
bing NaHCO; (chtta nude) bdo hoa, nude va nude mudi. Lép DCM duoc 1am khod
(MgSOs), loc, va cb dic trong chan khong. Phan con lai sau dé dugc cho vao DCM
va thém luong du HCI 2N/ete vao. C6 hdn hop tao ra hop chét cia Vi dy 131 (57 mg)
du6i dang mubi HCI. Dit liéu LCMS: (phuong phap D): tr = 1,56 phut, m/e = 396,2
(M+H).

So do6 29
% Buéce 1 7S Budc 2 i
W —_ 2 .0 N g OH

Budcl: Thém bis(pinacolato)diboron (1,9 g, 7,6 mmol), 1,3-bis(2,6-
diisopropylphenyl)imidazol-2-yliden hydroclorua (0,17 g, 0,4 mmol), va kali axetat
(1,6 g, 16 mmol) vao 7-cloquinaldin (1,2 g, 6,5 mmol) trong THF (80 mL). Nito
dugc suc qua phan ung trong 10 phut. Thém paladi axetat (0,044 g, 0,20 mmol) vao
va 1am 4m phéan g dén nhiét d6 hdi luu va khudy trong 6 gid. Loc phan tmg qua nut
silica gel rira bang EtOAc. Co dic phan loc trong chan khong. Tinh ché phin loc
bang sic ky silica gel (0-30% EtOAc/hex trong 30 phtt) tao ra este boronic (0,97 g,
55%).

Budce 2: Thém nudc (24 mL) va natri metaperiodat (0,93 g, 4,4 mmol) vao este
boronic duoc didu ché & bude 1 (0,78 g, 2,9 mmol) trong THF (6 mL). Khudy phan
ung trong 1 gio va sau dé thém HCI 3Mchia nuse) (19 mL) vao. Khudy hdn hop trong
45 phut va sau d6 chiét bing EtOAc. Sau d6 bazo héa 16p nudc bing NaHCO3(chia
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nusc) bd0 hoa va chiét bang EtOAc. Rira 16p hitu co bang nudc va nude mudi, 1am khod

(MgS04), loc, va c6 dic trong chan khong tao ra axit boronic (0,34 g, 63%).

So d6 30
NBoc NBoc
HN)Lrg’ Budce 1 O N HNJLtif/ Budc 2 O NH HN’T{;J’
Br\@}\/es{':o — F O : g—;o " = @ A E:o
F F F

Vidy 132

Buéc 1: Thém #-butanol (1,5 mL), axit 1-(¢-butoxycacbonyl)-indol-2-boronic (0,16 g,
0,60 mmol) va kali cacbonat chita nudéec (2M, 0,25 mL, 0,50 mmol) vao bromua
(Bang ITb, muc 14) (0,15 g, 0,33 mmol) trong lo phan Gng vi séng. Nito dugc suc qua
hdn hop phan tmg trong 10 phit. Thém PdClL(dppf) (0,054 g, 0,066 mmol) vao va
suc nito vao phan ting trong 5 phut. Binh phan tng dugc diy lai, duoc 1am 4m dén
65°C, va khudy trong 3 gid. Lam ngudi phan tng xubng nhiét do trong phong va
thém EtOAc vao. Rira hdn hop bang nudc va nude mubdi, lam kho (MgSO0s), loc, va
c6 dic trong chan khéng. Tinh ché phin con lai bang sic ky silica gel (0-20%
EtOAc/hex trong 30 phiit) tao ra san phdm biaryl (0,12 g, 60%).

Buéc 2: Thém TFA (2 mL) vao san phdm dugc didu ché & bude 1 (0,12 g, 0,20
mmol) trong DCM (2 mL). Khudy phén ting & nhiét d6 trong phong trong 1 gio va
sau d6 cd trong chan khéng dé tao ra hop chit ctia Vi du 132 dudi dang mudi TFA
(0,078 g, 78%). Dit liéu LCMS: (phuong phép D): tr = 1,96 phuat, m/e = 387,0
(M+H). Phin con lai dugc tinh ché tiép khi cn bing sic ky pha ddo [C18 5% (2 thé
tich cot (CV), 5-100% (10 CV), 100 (2 CV); 0,1% axit formic/nudc//0,1% axit

formic/axetonitril].

Bang XV: Cac vi du sau ddy duoc didu ché bang cach sir dung phuong phép tuwong tu
v6i phuong phap duge boc 16 trong So dd 30 sir dung aryl bromua va axit boronic
thich hop.

Vidu

(Dt liéu LCMS: MH* quan sat dugc, thoi gian luu HPLC va phuong phéap LCMS)
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Bugce 1: Thém NaH (60% thé phan tan trong dau khoéang, 0,56 g, 14 mmol) vao 7-
azaindol (1,5 g, 12,7 mmol) trong DMF (30 mL) & 0°C. Khudy phan tmg trong 15
phut & nhiét d6 trong phong sau d6 1am ngudi xudng -40°C (bé 1am mat EtOAc/COy).
Sau d6 thém (2-(clometoxy)etyl) trimetylsilan (2,5 mL, 14 mmol) vao va lam 4m
phan mg dén nhiét do trong phong. Khudy phan tmg & nhiét do trong phong trong
18 gid. Thém EtOAc vio va rira hdn hop bing nudc va nuéc mudi, lam kho
(MgSOs), loc, va ¢ dic trong chan khong, Tinh ché phan con lai bang sic ky silica
gel (0-10% EtOAc/hex trong 30 phiit) tao ra indol dugc bao vé bing SEM (2,9 g,
91%).

Budc 2: Thém »-BuLi (2,5M trong hexan, 1,9 mL, 4,8 mmol) vao indol dugc bao vé
bang SEM dugc diéu ché ¢ budce 1 (0,99 g, 4,0 mmol) trong THF (10 mL) & -40°C.
khudy hdn hop & -40°C trong 1 gid va sau d6 thém triisopropyl borat (1,2 mL, 5,2
mmol) vio. Lam 4m hén hop dén nhiét d6 trong phong trong khi khudy trong 18 gid.
Thém HCI 1N (chtra nuéc) vao hdn hop phan tng. Khudy hdn hop & nhiét d6 trong
phong trong 30 phut. Sau do, didu chinh hdn hop dén pH~5 str dung NaHCO; (chira
nude) bdo hoa. Chiét hdn hop bang ete. Rira dich chiét ete két hop bing nudc va
nuée mudi, lam kho (NazSOs), loc, va ¢b dic trong chan khong. Tinh ché phan con
lai bing sic ky silica gel (0-50% EtOAc/hex trong 30 pht) tao ra axit indol boronic
(0,20 g, 17%)).

Budce 3: Thém axit boronic duge didu ché & bude 2 (0,20 g, 0,68 mmol) va KCO3
2M (chta nuee) (0,34 mL, 0,68 mmol) vao bromua (Bang IIb, muc 14) (0,21 g, 0,46
mmol) trong #-butanol (3 mL) trong 1o phan tng vi séng. Nito dugc suc qua phan ing
trong 10 phat. Thém PdCly(dppf) (0,075 g, 0,092 mmol) vao va phan Gng dugc day
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kin va dugc gia nhiét dén 65°C. Sau 3 gid, 1am ngudi phan g xudng nhiét do trong
phong va thém EtOAc vao. Rira hdn hop biang nude va nude mudi (MgS04), loc, va
cd ddc trong chan khong. Tinh ché phin con lai bang sic ky silica gel (0-20%
EtOAc/hex trong 30 phiit) dé tao ra san phdm ghép (0,21 g, 74%).

Budc 4: Thém HCI 4M trong etanol (6 mL) vao san phim ghép duoc didu ché & budce
3 (0,086 g, 0,14 mmol). Lam 4m phan tng dén 60°C va khudy trong 20 gid. C6 dic
phan tng trong chan khong va sau d6 tinh ché bang séc ky pha dao (C18: gradien rira
giai, 90:10:0,1 d&én 0:100:0,1 nudc:MeCN:axit formic) dé tao ra hop chét trong Vi du
142 (0,030 g). Dit liéu LCMS: (phuong phéap D): tr = 1,67 phut, m/e = 388,0 (M+H).

So db 32

Me
I

Me  Bugc 1 Neite Buch
rJ — N

Budc 1: Thém 1,1-metoxy-N,N-dimetylmetanamin (15 mL, 110 mmol) vao
nitropyridin (5,1 g, 30 mml) trong DMF (5 mL). Lam 4m phan tng dén 130°C va
dugc khudy trong 16 gid. Lam ngudi phan img xudng nhiét d6 trong phong va sau d6
6t vao cbc ¢6 mo chira da. Tach chit rédn thu dugce béng cach loc dé thu duge san
pham (5,9 g, 88%).

Budc 2: Thém 10% paladi trén cacbon, loai Degussa (1,5 g) vao enamin dugc diéu
ché & bude 1 (5,9 g, 26 mmol) trong etanol (275 mL). Lic hdn hop phan tng trong
moi trudng hydro (15 psi) trong 15 phiit. Loc phan Gmg qua dém xelit rira bing DCM.
Cb dic phén loc trong chan khong dé tao ra indol (4,3 g, 61%).

So d6 33
NBoc
Bude 1 N Bude 2 N Budc 3 " HN’JLN/
S \ NgoH), — oE =0
‘sem SEM SV

N el
E‘k
N N

Budc 4 -
[EE—— 7 I n \s\ l f,'- =0
N / cl

Vi du 143

=N~

e
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Bué6c 1: 4-azaindol duogc bao vé bang nhém SEM theo phuong phap duoc boc 16

trong budc 1 ctia So dd 31.

Budc 2: Chuyén indol dugc bao vé bing SEM da didu ché & budc 1 thanh axit 2-

boronic theo phuong phap dugc bdc 19 trong budc 2 cia So d6 31.

Buéc 3: Thém kali cacbonat (2M, 0,6 mL, 1,1 mmol) va bromothiophen dugc diéu
ché trong So d5 13 (0,36 g, 0,76 mmol) vao axit 2-boronic indol dugc bao vé bing
SEM duogc diéu ché & bude 2 (0,40 g, 1,37 mmol) trong lo phan tGng vi song trong -
butanol (3 mL). Nito dugc suc qua hdn hgp phan tmg trong 10 phat sau d6 thém
PdClx(dppf) (0,12 g, 0,15 mmol) vao. Binh phan tng duoc day lai va dugce lam 4m
dén 65°C. KhuAy phan tmg trong 16 gid va sau dé lam ngudi xubng nhiét do trong
phong. Thém EtOAc vao vi rira hdn hop bing nuéc va nudc mudi, lam kho
(MgSO0s4), loc, va co déc trong chan khong. Phan con lai duge cho vao DCM (2 mL)
va thém (Boc)0 (166 mg) vao. Khudy phan tng & nhiét do trong phong trong 18
gid. Cb dic phan tng trong chan khong dé tao ra san phdm ma dugc tinh ché bing
sac ky silica gel (0-40% EtOAc/hex) tao ra hdn hop chira san phdm mong muén va

san phdm bis-boc (360 mg). H3n hop duogc dua truc tiép vao budce tiép theo.

Budc 4: Gia nhiét biaryl dugc didu ché & bude 3 (0,28 g, 0,43 mmol) trong HCI 4N
trong etanol (12 mL) dén 65°C trong 12 gi¢. C6 dic phan ung trong chan khong dé
tao ra nguyén liéu mong mubn va san phim trung gian indol N-hydroxymetyl. Hon
hop dugc cho vao axeton (2 mL) va etanol (1 mL) va thém kali cacbonat vao (0,15 g,
1,1 mmol). Khudy hdn hop & nhiét d6 trong phong trong 1 gid va sau d6 thém
NH4Cl(chta nuoc) bio hoa vao. Chiét hdn hop bing EtOAc. Rira 16p hitu co két hop
bang nudc va nude mudi, lam khd (MgSOs), loc, va ¢d dic trong chan khéng. Tinh
ché phén con lai bing TLC silica gel didu ché (10% MeOH/DCM) dé tao ra hop chét
trong Vi du 143 (0,10 g, 57%). Dit liéu LCMS: (phuong phéap D): tr = 1,67 phut, m/e
=410,0 (M+H). (Theo cach khéc, c6 thé tinh ché san phim thu duoc bang sic ky pha
dao [C18 5% (2 thé tich cot (CV), 5-100% (10 CV), 100 (2 CV); 0,1% axit

formic/nude//0,1% axit formic/axetonitril]).

Bang XVI: S dung diéu kién dugc boc 10 trong So dd 33, cac vi du dudi day duoc

diéu ché tir aryl bromua va axit aryl boronic thich hop.
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Vidu

(dir ligu LCMS: MH* quan sét dugc, thoi gian luu HPLC va phuong phap LCMS)

NH
NH
OMe HNT N _
AR §=0 HN™ N
\ | " 0 NN s A§0
™ Y \ -z H 1
144 cl 145 L) M° ©

MH":440,0, 1,65 phut,

D
NH

- NH
N s " g=o HN” N7

N7 H! H S=
™ | am\ ‘ © AN S §=0

146 cl 147 | [ )M o

X cl

MH":410,0, 1,70 phaut,
MH":410,0, 1,67 phut, D

D
So d6 34
1) D, PA/C NH
NB°° IProNEL i

HN z;l BOPCI, IPrNEt N '/ EOA N q HN N

g i

oH L CHaCly s

Buée 2 Vidy 148

Budce 1

Budce 1: Thém iProNEt (89 pL, 0,51 mmol) vao chét sén sét chita anilin tir So dd 10a
(95 mg, 0,20 mmol), axit picolinic (30 mg, 0,25 mmol) va BOPCI (78 mg, 0,31
mmol) trong CH>Cly (4 mL) & 0°C. Lam 4m hdn hop thu dugc dén RT va khudy
trong 16 gid. Hon hop duge phan chia thanh CH,Cl, va nude. Chiét 16p nude bing
CHxCl; (3 lén). Lam kho 16p hitu co két hop trén NazSOs, loc va ¢6 dic. San phém
thd duge tinh ché qua TLC didu ché (SiO2: 1:1 hexan:EtOAc) dé tao thanh amit (47

mg, 40%) & dang chét rdn mau tring.

Budce 2: Wi du s6 148 dugc diéu ché ¢ dang mubi TFA cta né tir nguyén li¢u & trén
str dung phuong phép twong tu v6i phuong phap duge boc 16 trong So dd 23. Dit lidu
LCMS: (phuong phap D): tr = 1,75 phut, m/e = 393,0 (M+H).
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So db 35

BoeN f BooN, [/ HN. [
N Q(Cﬁ NN Q,(Cﬁ TP
HN o | HN Yo HN o
HN B N " — HN %  Vidu 149
‘ Budc | Bude 2 ‘
F F F

Budce 1: Thém tir tir tiing giot titan tetraclorua (1,0M trong DCM, 0,26 mL, 0,26
mmol) vao hdn hgp RT chira anilin (So d6 10, 0,1 g, 0,26 mmol), 2 mL DCM,
diisopropyletylamin (45 pL, 0,26 mmol), va trifloaxetophenon (0,045 g, 0,26 mmol).
Khuéy phan tmg trong 2 gid. Sau d6 rét natri bicacbonat chira nudc bio hoa vao phan
ung, tao thanh két tia mau tréng, ma sau d6 dugc loc qua xelit. Rira xelit béng DCM
va chiét dich loc béng DCM. Lép hitu co Kkét hop dugce lam khé (MgSO0s), loc, va ¢
dic trong chan khong. Tinh ché phan con lai bang sic ky silica gel (0-30%
EtOAc/hexan trong 20 phut) dé tao ra hop chét imin (0,051 g, 36%).

Budc 2: Thém natri borohydrua (0,007 g, 0,18 mmol) vao imin dugc didu ché & bude
1 (0,051 g, 0,09 mmol) dang khudy trong 2 mL MeOH. Khudy phan tmg & nhiét do
trong phong trong 1 gid, sau d6 ¢6 dén kho trong chén khong. Tinh ché phan tmg
bang HPLC RP didu ché (10-100% axetonitril véi 0,1% axit formic/nude véi 0,1%
axit formic trong 22 phut) dé tao ra san phdm amin. Xir Iy nguyén liéu nay bing 2
mL 20% TFA/DCM trong 1 gio, va sau d6 6 trong chan khong dé tao ra hop chit
trong Vi du 149 (hdn hop ty 1& 1:1 ctia cac chdt dong phan khong dbi quang) dudi
dang mudi trifloaxetat (39 mg, 75%). Di liéu LCMS: (phuong phap D): tr = 1,97
phut, m/e = 445,0 (M+H).

Bang XVII: Cac vi du dudi day dugc tao ra theo cac phuong phap duge boe 16 trong
So d6 35:

Vidu

(Dit ligu LCMS: MH* quan sat dugrc, thoi gian luu HPLC va phuong
phap LCMS)
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- / =
Sy HN N O HN /
Q{oa Y- o \ J oFs YN0
HN,_J70 HN, T
HN HN — 0
150 ‘ 151
F F

MH+Z446,0, 1,87 phﬁt, D MI‘I+I464,0, 1’93 phL'lt D
FsC 7 /
= I ceMNSN, 0
/ S CF. N2
Q chHNY"k L : HE/ Vi

Sy HN

HN \(:(:;
152 ”NCf% 153 ¢
F

MH*":451,0, 1,93 phut, D

2

(]

MH*:514,0, 1,99 phut, D

Bang XVIII: Cac vi du dudi ddy duogc tao ra dudi dang hdn hop ctia chit ddng phan
khéng d6i quang sir dung trinh ty sau: (1) So dd 35, bude 1, (2) So dd 11b, bude 2:

Vidu

(dir liéu LCMS: quan sat dugc MH™, thoi gian luu
HPLC va phuong phap LCMS)

HN,
CF N, //O
N E N 7
HN 0
HN
154
F

MH*:395,0, 1,89 phut, D

HN,
N,
k4

e
N S AN
a0 ooy NS0 oy = © vidy1ss
“  Buéel ' “ Buoc2 N ’
NS N\
F F F
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Budc 1: Thém tung giot dung dich natri nitrit (0,035 g, 0,5 mmol) trong nuédc (0,25
mL) vao anilin (Bang IV, muc 5, 0,2 g, 0,5 mmol) khudy & nhiét d6 trong phong
trong axit axetic bang (5 mL). Khudy phan tng & nhiét d6 trong phong trong 6 gio,
sau d6 cd dén kho trong chan khong. Tinh ché phin con lai bing séc ky silica gel (0-
100% EtOAc/hexan trong 30 phut) dé tao ra hop chét indazol du6i dang chét rén
(0,060 g, 29%).

Buéc 2: Xir Iy nguyén lidu tir budce 1 (0,005g, 0,012 mmol) theo So dd 11b, bude 2
dé tao thanh hop chét trong Vi du 155 dudi dang mubi TFA (0,005 g, 97%). Dt liéu
LCMS: (phuong phap D): tr = 1,63 phut, m/e =312,0 (M+H).

So dd 37

/
BUCN: N.\
3\'
\
¢}

HN
HZN\E\Ii(/
cl

Thém 5-clopicolinoyl clorua (So d6 11p) va 1 tinh thé DMAP vao hop chit

HN
Ct /F . HZ’N.S:O
o]
— \QWNW Vi dy 156
0 Z ol

aminopyridin (Bang IIIb, 0,068 g, 0,17 mmol) khqu trong 1,68 mL
DMF diisopropyletylamin theo ty 1€ 4:1 & nhiét d¢ trong phong. Gia nhiét phan Gng
dén 50°C va khudy trong 48 gid. Lam ngudi phan tmg xudng nhiét do trong phong va
¢d ddc trong chan khong. Tinh ché phan con lai bing sic ky silica gel (0-60%
EtOAc/hexan trong 20 phiit, sau d6 1a 60-100% EtOAc/hexan 20-30 phut) dé tao ra
san phdm amit (0,014 g, 15%). Xir ly nguyén liéu nay theo So dd 11b, budc 2 @8 tao
ra hop chét trong Vi du 156 (0,014 g, 97%) dudi dang mudi trifloaxetat. Dit lidu
LCMS: (phuong phap D): tr = 1,91 phut, m/e = 443,0 (M+H).

Bang XIX: Céc vi du dudi day dugc tao ra theo cdc phuong phép dugce bde 16 trong
So dd 37 st dung axit clorua tir Bang IVj:

Vidu

(dit lieu LCMS: MH* quan sat dugc, thoi gian luu HPLC va phuong
phéap LCMYS)
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MH*:477,0, 1,93 phut, D MH?*:440,0, 1,84 phut, D
So d6 38

HN, HN

{
N N,
Y 's?© Y °
HN % HN, Y
F3C N~©f’/ ™ FC N ", Vidu 159
H ’
F

F

Thém 10% paladi trén cacbon (0,010 g) vao hop chét trong Vi du 154 (0,020
g, 0,04 mmol) khudy trong 2 mL EtOH. Dung dich nay duoc dua qua méi trudong
(qua ciu) hydro va khudy 16 gid. Loc phan tng qua xelit va rira bing MeOH. Cb
phén loc dén kho trong chan khong va tinh ché bang HPLC RP diéu ché (10-100%
axetonitril v6i 0,1% axit formic/nuée véi 0,1% axit formic trong 22 phut) dé tao ra
hop chit trong Vi du 159 dudi dang hén hop ciia chit ddng phan khong dbi quang
dudi dang mubi format (0,013 g, 65%). Dit liéu LCMS: (phuong phap D): tr = 1,92
phut, m/e = 397,0 (M+H).

So do 39
BooN, [ HNG o
N
YN\S"O g 50
HN \\O H HN 0
szﬁf — e W Viduleo
F © F

Buéce 1: Thém trietylamin (54 puL, 0,39 mmol) va 1-piperidincacbonyl clorua (34 pL,
0,27 mmol) vao anilin (So dd 10, 0,1 g, 0,26 mmol) khudy trong 3 mL DCM, va
khudy hdn hop trong 3 ngdy & nhiét d6 trong phong. Rt phan tng vao nude va chibt
bang DCM. Lép hitu co két hop dugc lam kho (MgSO04), loc, va ¢ dic trong chan
khong. Tinh ché phan con lai bang sic ky silica gel (0-80% EtOAc/hexan trong 20
phiit) dé tao ra san phdm ure (0,093 g, 72%). Sau d6 xir Iy hop chit nay theo So dd
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11b, budc 2 dé tao ra hop chit trong Vi du 160 (0,094 g, 98%) dudi dang muébi
trifloaxetat. Dit liéu LCMS: (phuong phéap D): tr = 1,75 phut, m/e = 398,2 (M+H).

Bang XX: Céc vi du dudi ddy dugce tao ra theo cadc phuong phap duge boe 10 trong

So dd 39 st dung cacbonyl clorua thich hop:

Vidu
(dit liéu LCMS: MH* quan sat duogc, thoi gian luu HPLC va phuong
phap LCMS)
HN 0 HN |/
HN ° HN — 0
161 ” 161a
F F
MH":384,2, 1,61 phut, D MH*:400,0, 1,47 phut, D
So d6 40
BooN HNG o
B NP, 0 — NT\NfJ °
- P

Vidy 162

Hop chit bromopyridin (So d6 7a, bude 6) 0,07 g, 0,16 mmol) cung véi O-
anisidin (22 pL, 0,19 mmol), tris(dibenzylidenaxeton)dipaladi (0,003 g, 0,003 mmol),
2,2'-bis(diphenylphosphino)-1,1'-binaphtyl (0,004 g, 0,006 mmol) dang triét quang,
va natri t-butoxit (0,022 g, 0,22 mmol) duoc khudy trong lo vi séng déy kin, dugc
lam khé bang ngon lira dwoc suc nito trong 2 mL toluen khan & 80°C trong 3,5 gio.
Lam ngudi hdn hop phan ting xudng nhiét d6 trong phong, rét vao nudc, va chibt
béng DCM. Lép hitu co két hop dugc 1am khé (MgSOs), loc, va c¢6 dac trong chan
khéng. Tinh ché phan con lai bang sic ky silica gel (0-60% EtOAc/hexan trong 20
phut) dé tao ra san phim biarylamin (0,007 g, 9%). X ly nguyén liéu nay theo So db
11b, bude 2 dé tao ra hop chét trong Vi du 162 dudi dang mudi trifloaxetat (0,007 g,
97%). Dit liéu LCMS: (phuong phap D): tr = 1,80 phut, m/e =376,2 (M+H).
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Bang XXI: Cac vi du duéi ddy dugc tao ra theo cic phuong phép trong So db 40:

Vidu

(dir liéu LCMS: MH" quan séat dugc, thoi gian luu HPLC va phuong phap LCMS)

F,

X

jol
HN
NH
/[k O

HN N

/N

/7 b
Co I

\

2z

0

163 T | 164 /T | 165 T
MH*426.0, 2,05 MH*:372,0, 1,83 MH*:377,0, 1,65
phat, D phut, D phut, D
Y Y
I\ w @ "
Qg-\ HN)LN/CHS HN/[kn/wJ
N@‘vlr‘° N@K/l‘ﬂ
166 —/ 7\ 167 —/ >\ * %

CH;

MH*:377,0, 1,18
phut, D

MH*":376,0, 1,38
phut, D

So d6 41
! /
HNYN\ o HN N~sf¢°

Vidu 168

Vidu 169

Anilin da trinh bay (So dd 10) dugc xir Iy theo So d6 11b st dung axit 5-
xyclopropylpyrazin-2-carboxylic (Bang IVg, muc 4) dé tao thanh, sau khi tach, ca
hop chét trong Vi du 169 [dit liéu LCMS: (phuong phap D): tr = 1,80 phut, m/e =
433,0 (M+H)] va hop chét trong Vi du 168 [dit liu LCMS: (phuong phap D): tr =
1,83 phut, m/e = 469,0 (M+H)] & dang mudi TFA.

So dd 42
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BoeN, [ HN, L N
N, YN o N,_.0
W T Mo N YO HE’ X
%N\df’ ° g N\d// °
. MeO ) on o LA,
Vidy rfo Vidu 171

Anilin d3 trinh bay (So d6 10) dugc xir ly theo So dd 11b sir dung axit 3,5-
dimetoxypyridin-2-carboxylic (So dd 11q) dé tao thanh, sau khi phan tach, ca hop
chét trong Vi du 170 [dit liéu LCMS: (phuong phép D): tr = 1,73 phut, m/e = 452,0
(M+H)] va hop chét trong Vi du 171 [dit liéu LCMS: (phuong phép D): tr = 1,85
phut, m/e = 438,0 (M+H)] & dang mudi TFA.

So do 43
2
F 0 0 HN "tBu FoONOYBa SN
HNOy 2 N PMB
d‘\ HyS04 OzN\d‘\ T(OEt)., \dk Bull
e B —_—
F Bude 1 Budc 2 F Budc 3
F. &
OggatBu OggutBu 2~ O
F NH o 10% Pd/C, Hy F NH o, F
o L_si,. EoOH HoN Sy * BOPCI
. Pue Budc 4 - PMB  RBuéc s
F F
B
F °“§‘ By 1. 4N HCI / dioxane
7N F Nl o, 2. TFA, HS__COM NH, c,2
Y ! r\; e Ssy/ 3 Bazo ty do
o} . M Bucc 6
3
NHp 1. Mel, EtOH, rt é J’]l:’
1. BzNCS, DCM F NH 2. Bazo ty do FON F HN” N7
2. NaOMs / MeOH NaoMe!MeOH F gj °2 3. EIOH, 50°C LK %o,
R . >
Bu‘éc 7 Budc 8 F :
Vidg172

Buéce 1: Thém timg giot 1-(2,6-diflophenyl)etanon (20 g, 128 mmol) viao hdn hop -
40°C chira HoSO4 dac (100 mL) va HNO3 d& bay hoi (100 mL). Khudy hdn hop thu
duge & -40°C trong 2 gidr sau d6 rét tir tir 1én d4 lanh. Pha loging hdn hop nay bang
DCM va tach cac pha. Trung hoa 16p nude duge bang NaHCO; chira nu6e bio hoa
va sau d6 chiét bang DCM. Tét ca cac phan hitu co duge két hop, 1am khé trén
MgSOs, loc, va co dé thu duoc 1-(2,6-diflo-3-nitrophenyl)etanon (26,3 g, 131 mmol,
> Iy thuyét) dugc st dung ma khong can tinh ché thém.
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Bude 2: X Iy nitrophenyl keton tir budc trude d6 theo So dd la, budc 1 [thay thé
(S)-2-metyl-2-propansulfinamit cho (R)-2-metyl-2-propansulfinamit] dé thu duoc san
pham ketimin (17,1 g, 44% theo 1-(2,6-diflophenyl)etanon tir bude 1).

Budce 3: Xt ly ketimin tir bude 2 (17,1 g, 56,2 mmol) theo So dd 1a, Budc 3 dé thu
duoc san phidm cong syn mong mubn (6 g, 20%) ciing nhu hdn hop ctia syn va cac

chét ddng phan khong ddi quang anti (6 g, 3:1, 20%).

Buéc 4: Thém 10% Pd/C (298 mg) vao dung dich chitra san phdm cong syn tir Bude 3
(2,71 g, 5,1 mmol) trong 25 mL etanol. Hon hop duge dit trong qua cau H, qua dém.
Sau khi loc qua xelit, dich loc dugc ¢b. Tinh ché phan con lai bing c6t nhanh silic
oxit (60%-100% EtOAc/hexan) dé thu duoc san phdm anilin (1,75 g, hidu suit 68%).

Budc 5: Khqu hdén hop cla anilin tir budc 4 (453 mg, 0,9 mmol), axit 3,5-
diflopicolinic (215 mg, 1,4 mmol), va BOPCI (527 mg, 2,07 mmol) trong 4 mL
pyridin qua dém. Sau khi dimg bang HCI IN (chtta nudc), chiét hdn hop bang etyl
axetat. Phan hitu co duoc két hop, 1am kho trén MgSO4 va duge cb. Tinh ché phan
con lai béng cOt nhanh silic oxit (40% EtOAc/hexan) dé thu duoc san phidm amit
(431 mg, hiéu sudt 74%).

Budce 6: Thém HCI 4N trong dioxan (1 mL, 4,0 mmol) vao dung dich chira nguyén
liéu & trén (431 mg, 0,67 mmol) trong 3 mL DCM va 1 mL metanol. Sau khi khudy
hén hop trong 1 gid, ¢6 hdn hop. Xt Iy mAu ndy bing hdn hop ctia TFA (4 mL) va
axit thioglycolic (0,46 mL, 6,7 mmol). Sau khi khudy hdn hop trong 4 gid, c6 hdn
hop. Phan cin thé duoc trung hoa béng cach thém cin than dung dich natri
bicacbonat bdo hoa. Chiét hdn hop thu dugc biang etyl axetat, phan hiru co duge két
hop, 1am kho trén magie sulfat, va c¢6 thanh san phdm amin dugc st dung trong budc

ti8p theo ma khong can tinh ché thém.

Budce 7: Thém benzoyl isothioxyanat (0,12 mL, 0,87 mmol) vao nguyén li¢u tir bude
6 (gia st 1a 0,67 mmol) trong 5 mL DCM. Khudy hdn hop qua dém & RT. Sau khi ¢b
hdn hop, phin con lai dwoc hoa tan trong 5 mL metanol, va thém natri metoxit (25%
trong metanol, 0,37 mL) vao. Khuéy hdn hop trong 2 gi & RT. Dimng hdn hop bang
2 giot axit axetic. Sau khi c6 hdn hop, pha lodng san pham thd bang natri cacbonat

bdo hoa, va chiét b.%lng DCM. Phén hitu co két hop dugc lam kho trén magie sulfat va
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dugc c6 dé thu dugc san pham isothioure dugc sir dung trong bude tiép theo ma

khéng can tinh ché.

Budce 8: Thém metyl iodua (0,05 mL, 0,8 mmol) vao dung dich chira nguyén li€u tir
bude 7 (gia st 12 0,67 mmol) trong 5 mL etanol. Khudy hdn hop qua dém & nhiét do
trong phong va sau d6 pha loding bang natri bicacbonat bdo hoa. Sau khi chiét hdn
hop bang etyl axetat, 16p hitu co dugc két hop, 1am kho trén magie sulfat, va co. Hoa
tan phan cin thd trong 5 mL etanol, va gia nhiét hdn hop & 50°C trong 2 gid. Sau d6
pha loang hdn hop bing natri bicacbonat bio hoa, va chiét bang etyl axetat. Phan hitu
co duge két hop, 1am kho trén magie sulfat, va c¢b. Tinh ché phan can thd bing HPLC
pha dao (ép gbc C18, 10% dén 100% MeCN/nudce véi 0,1% TFA) dé thu duoc hop
chét trong Vi du 172 dudi dang mubi TFA (40,3 mg, 14% tir san phdm cta budc 5).
LCMS (diéu kién A): tr = 2,43 phit, m/e = 458,3 (M+H).

Bang XXII: Cac vi du dudi day duogc tao ra tir 1-(2,6-diflophenyl)etanon sir dung cac
phuong phap twong tw véi phuwong phép duge boc 1§ trong So db 43, thay thé axit
thich hop & bude 5:

Vidu
(dtt lieu LCMS: MH* quan séat duogc, thoi gian lvu HPLC va phuong
phéap LCMYS)
NH NH
F/NHFHN/U\rlq/ oA g FOHNTONT
AN L_so, SN $0,
173 0 . 174 0 .
MH*:428,2, 2,46 phut, A MH":442,2, 3,17 phut, A
So db 44
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OaN HoN |4 ON N, N [2] TFA, (MeO},Ph
I\_ o TN Neg? PMB R0
, ¢ 8 T NS SON T
s THORt) A~ suitecc 0N T PMB  Buge3
Buéce t Buéc 2
- NBoc [1] PA(OH}IC, Hy NBoe
HoN HN 1] GNBr, nBuOH [2] :BuUOND, Ac;0, A -
3o, 1A18c0, TEA HNT N KOAC HT N
O N} R & - 52
\.d Bubcd  ON—SPE-"%  palLicH G
S Buéce 5 N8
NH NH
[1] NaH, DMF HN v )L‘,
N 1\ SOZ * NS0z
% Ne= s
FQ—& \\ s [Nj,N Ve
-
2] pd(ou) 1C, Hy )
17F. a Vidul175 Vidu 176
Budc 6

Budc 1-4: 1-(5-metyl-4-nitrothiophen-2-yl)etanon, thu dugc bing cach nitrat hda tir
1-(5-metylthiophen-2-yl)etanon theo phuong phap ly thuyét (E. Campaigne, J. L.
Diedrich, J. Am. Chem. Soc. 1951, 73, 5240-5243), dugc chuyén thanh san phdm cua
bude 4 stir dung phuong phap tuong tw theo trinh tu sau: (i) So dd la, bude 1-4, (ii)
So db 3b.

Budc 5: Thém 10% Pd(OH)»/C (250 mg) vao dung dich chira san pham cua budc 4
(570 mg, 1,37 mmol) trong MeOH (25 mL), va khudy phan tng trong may lac Parr &
mdi trudng Ha (50 psi) trong 18 gid. Loc phan ng qua tAm dém xelit, rira phin b3
loc bing MeOH va ¢b 16p hitu co két hop dudi 4p sudt giam dé thu dugc phin con lai
(423 mg, 80%). Thém KOAc (85 mg, 0,86 mmol), axetic anhydrua (0,205 mL, 2,16
mmol) va tert-butylnitrit (0,145 mL, 1,2 mmol) vao dung dich chtra phan con lai nay
(423 mg, 1,08 mmol) trong toluen (3 mL). Khudy phan tmg & 90°C trong 4,5 gid, sau
d6 1am ngudi xubng RT va dugc pha lodng bing EtOAc. Sau khi loc qua xelit, dich
loc dugc c¢6 dudi ap suét giam dé thu duoc phén con lai ma duge dua qua sac ky
silica gel (gradien rira giai 100:0 dén 70:30 hexan:EtOAc). Hdn hop thu duoc cua
nguyén li¢u axetyl héa va khir axetyl (298 mg) dugc hoa tan trong THF (5 mL) va
duoc xir ly bang LiOH 1M chra nuéc (2 mL) trong 30 phit & RT. Pha lodng phan
g bang EtOAc, tach cac 16p va chiét 16p nude bang EtOAc (1 14n). Rira 16p hitu co
két hop bing nudc mubi, 1am kho trén MgSOs, va cd dic trong chan khong dé thu
dugc san phdm ctia bude 5 (282 mg, 65%).
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Budc 6: Thém natri hydrua (60% trong diu khoang, 20 mg, 0,5 mmol) vao dung dich
chtra san phim tir budc 5 (78 mg, 0,195 mmol) trong DMF (2 mL) & RT. Sau 5 phut,
thém 2-flo-5-bromopyridin (54 mg, 0,306 mmol) vao va khudy phan {mg trong 19
gid & RT, sau d6 dimg phan tmg bing nuéc va EtOAc. Rira 16p hitu co bing
NaHCO3 (chira nuse) chira nude bdo hoa, nude mudi, va sau d6 lam kho trén MgSO4, va
cd dic trong chan khong. Thém 10% Pd(OH)/C (110 mg) vao dung dich chira phan
con lai nay trong MeOH, va khudy phan tng trong qua cau Ha trong 72 gi0. Loai bo
chit xtc tic bang cach loc qua xelit, va ¢6 dich loc dwoc dudi ap sudt giam dé thu
duoc hdn hop clia cdc san phim trung gian ddng phan ving ma dugc phén tich bing
sic ky silica gel (gradien rira giai bing hexan:EtOAc). M3i chit ddng phan ving
duge khir bao vé theo phwong phap dugce bdc 16 trong So dd 11b, budce 2, sau d6
duoc dwa qua sic ky pha ddo (C18: gradien rira giai, 90:10:0,1 dén 0:100:0,1
nudc:MeCN:TFA) dé tao ra hop chét trong Vi du 175 va Vi du 176 dudi dang mudi
TFA cua chiing. LCMS cho hop chét trong Vi du sb 175 (diéu kién D): tr = 1,80
phut, m/e = 377,0 (M+H); LCMS cho hop chit trong Vi du s6 176 ((diéu kién D): tr
= 1,78 phut, m/e = 377,0 (M+H).

Bang XXIII: Cac vi du dudi ddy dugc didu ché bing cach sir dung phuong phap
tuong tu v6i phwong phap duge boc 1§ trong So d6 44 bd qua phin hydro héa cua

budc 6.

N
177 N/\ CH, o

MH*:455,0, 1,92 phut, D

So db 45
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9 2
Ph ] o=§
N HzN N PMB
\ /
Tew LI;‘{ Ti(or-:t). \'l.s)\( L, 78°
Budc 1 Budc 2 Buée 3 NH
A~
Q( [1] HC, MeOH . HN, HNT N
HN-S%o [21TFA, (Me0),Ph Ph, s CNBr,nBuOH  Ph, < NS0
N ————i i =
Ph, OzN N N )-8
ha® "PHB : (8 Buéc 5
N Buded Hs Vidy 178

Budce 1: Thém nBuli (4,25 mL dung dich 2,5M trong hexan, 10,65 mmol) vao dung
dich -78°C chtra 1-phenyl-1H-thieno[3,2-c]pyrazol (1,94 g, 9,68 mmol), thu dugc tu
3-bromothiophen-2-carbaldehyt theo phuong phép 1y thuyét (Lebedev et al., J. Org.
Chem. 2005, 70, 596-602) trong 5 phat. Sau 30 phut ¢ -78°C, thém N-
axetylmorpholin (2,3 mL, 20 mmol) vao va khudy phan tng trong 60 phiit & -78°C,
sau d6 khudy trong 6 gid trong khi 1am 4m tir tir &&n RT. Ding phan tmg bing NH4Cl
chira nuée bdo hoa va pha loing bing EtOAc. Rira 16p hitu co bang NaHCOj3 chira
nuée bao hoa va nude mudi, 1am kho trén MgSO;4 va ¢b dudi &p suat giam. Phan con
lai dugc dua qua sic ky silica gel (gradien rira giai 100:0 dén 85:15 hexan:EtOAc) dé
thu dugc 1-(1-phenyl-1H-thieno[3,2-c]pyrazol-5-yl)etanon (682 mg, 2,81 mmol,
29%) cung véi nguyén liéu ban dau duoc thu hoi (823 mg, 4,13 mmol, 43%).

Budce 2-5: Cac bude nay duge tién hanh sir dung phuong phép twong ty véi trinh tu
sau: (i) So dd la, budc 1-4, (ii) So dd 3b, bd qua budc chuyén thanh z-butyl
cacbamat. San phdm trung gian cudi cing dugc dua qua sic ky pha dao (C18:
gradien rlra giai, 90:10:0,1 dén 0:100:0,1 nudc:MeCN:TFA) dé tao ra hop chét trong
Vi du s6 178 duéi dang mubi TFA cta né. LCMS cho hop chét trong Vi du 56.178
(diéu kién D): tr = 1,82 phut, m/e = 376,0 (M+H).

So do 46
NBoc Boc H
HN ,lLr:l - Budc 1 HN}‘?;S/ Budc 2 n HNj\g;
SO HgN A S T >
“zN:Cﬁ;\' 2 Cul,PACL(PPhg}, 502 (]TFADCM  Ph—g £
i - DIPA, alkyn, DMA F {2] inBey, PhMe F
Ph Vidu179

Budc 1: Thém Cul (7,6 mg, 0,04 mmol) vao dung dich iodoanilin (200 mg, 0,39
mmol, So dd 10a), diisopropylamin (0,169 mL, 1,2 mmol), PACL>2(PPhs), (28 mg,
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0,04 mmol) va phenyl axetylen (0,132 mL, 1,2 mmol) trong dimetylaxetamit (2 mL),
va khudy phan @ng & 40°C trong 6 gio. Pha logng phan tng bang dung dich NaHCO;
chtra nuée bio hoa va EtOAc, sau d6 loc phan tmg qua xelit. Sau khi phan cin bang
EtOAc, chiét 16p nuéc bang EtOAc (3 1an). Lam kho 16p hitu co két hop trén
NazS0y4, loc, va cb dé thu duoc phﬁn con lai ma sau d6 dugce dua qua sic ky silica gel
(10—20% EtOAc/hexan) d8 tao ra san phim trung gian anilino axetylen (181 mg,
95%).

Buéce 2: Thém axit trifloaxetic (0,2 mL) vao dung dich chtra san phdm tir bude 1 (181
mg, 0,37 mmol) trong DCM (1 mL) & RT. Sau 2 gio, c6 déc phan ing trong chin
khoéng. Thém InBr3 (46 mg, 0,13 mmol.) vao mot phin ctia phan con lai nay (50 mg,
0,13 mmol) trong toluen (1 mL), va gia nhiét phan ing dén 115°C trong 2 gid. Sau
khi loai bd chit d& bay hoi dudi 4p sudt giam, phan con lai dugc tao huyén phi trong
MeOH, loc qua bd loc PTFE va dich loc dugc dua qua séc ky pha dao (C18: gradien
rita giai, 90:10:0,1 dén 0:100:0,1 nuéc:MeCN:TFA) d tao ra hop chat trong Vi du sb
179 duéi dang mudi TFA cta né (11,7 mg, 30%). LCMS cho hop chét trong Vi du sb
179 (diéu kién D): tr = 1,98 phiit, m/e = 387,2 (M+H).

So do 47
NBoc NBoc H
HNJL r;l/ Budc 1 HNJLl;t’ Buéc 2 " HNJ\!}I’
HoN L _§o, — L8O
HZN:(:)\)Q\’SOZ Cul, PdCl(PPha)z, z E: 02 AuCly, EtOH {q H z
i F DIPA, alkyn, DMA p F E

Vidy 180

Bude 1: Piéu ché san phdm trung gian anilino axetylen theo cing céch nhu trong So

dd 46, bude 1 loai trir isoproylaxetylen duge st dung thay cho phenylaxetylen.

Buéc 2: Thém AuCls (133 mg, 0,44 mmol) vao san phim trung gian anilino axetylen
tir bude 1 (100 mg, 0,22 mmol) trong EtOH (1 mL), va gia nhi¢t phan Ung dén 70°C
trong 3 gi®. Sau khi loai bo chit d& bay hoi dudi 4p sudt giam, phan con lai dugc tao
huyén phu trong MeOH, loc qua bd loc PTFE va dich loc dugc dua qua sic ky pha
d4o (C18: gradien rira giai, 90:10:0,1 dén 0:100:0,1 nudc:MeCN:TFA) d tao ra hop
chit trong Vi du 180 du6i dang mudi TFA ctia n6 (17,2 mg, 20%). LCMS cho hgp
chét trong Viduy 180 (diéu kién D): tr = 2,04 phut, m/e = 387,0 (M+H).
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So db 48
B Boc
HNB\:;; Buoe 1 mir:l/ Budc 2

) i)
N -
1 F DIPA, atkyn, DMA = F [21TFA, DCM F

Vidu 181

Budc 1: Déu ché san phim trung gian anilino axetylen theo cliing cach nhu trong So

d6 46, budc 1 loai trir xycloproylaxetylen dugc st dung thay cho phenylaxetylen.

Budc 2: Thém kali tert-butoxit (37 mg, 0,33 mmol) vao san phim trung gian anilino
axetylen tir budc 1 (54 mg, 0,11 mmol) trong NMP (1 mL) va khudy phéan tmg trong
18 gir & RT. Sau d6 pha lodng hdn hop bing nude va EtOAc, lam khd 16p hitu co
trén NazSOs4, loc, va ¢ ¢ thu dwoc phan con lai ma sau d6 duge dwa qua sic ky
silica gel (10~25% EtOAc/hexan) dé tao ra san phdm trung gian indol dugc bao vé
Boc (35 mg, 70%). San phim trung gian nay dugc khir bao vé theo phwong phép
duoc boc 16 trong So dd 11b, bude 2, sau d6 duoc dua qua sic ky pha dao (Cis:
gradien rira giai, 90:10:0,1 dén 0:100:0,1 nuéc:MeCN:TFA) dé tao ra hop chét trong
Vi du sb 181 dudi dang mubi TFA cta né. LCMS cho hop chit trong Vi du s6 181
(diéu kién D): tr = 1,91 phut, m/e = 351,2 (M+H).

Bang XXIV: Cac vi du dudi day dugc didu ché bang cach sir dung phwong phap
tuong tu véi phuong phéap duoc bc 16 trong cac So dd 46, 47 va 48,

Vidu

(dix liéu LCMS: MH" quan sat duogc, thoi gian luu HPLC va phuong phap LCMS)

SR o
\—O

Q el
184 L

MH+:353,2: 1,96 MH™401,2, 2:01 phut,

182 183

MH*:421,2, 2,07
phut, D

phut, D D
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CH ] I oty
\ HN T_
gl
185 186 F 187
MH":353,0, 1,98 MH*:325,0, 1,85 MH*:388,0, 1,74 phut,
phut, D phut, D D
188 189
MH*:339,0, 1,87
MH*:367,0, 2,02 i
phut, D
phut, D
So db 49
NBow  [1] TFAA, TEA iaoc NBop  [¥180PCLpyr JNii‘ ~
" };\3/ }3} :I,;I Oat’}&i\gm Eo . “N}LE; Fal - COMH HI)?{\/EO:
H"N\(:Ek, * 4] Boc,0, TEA jd\/ 2BuL .U_G o I:ﬁ.\l 21 AcOH F’GAN ¥
g 5| KGO0y MeOH  O,N F Bude 3 Vidy 190

Budce 1

Budc 1: Thém ting giot trifloaxetic anhydrua (2,34 mL, 16,85 mmol) vao dung dich
anilin (5,5 g, 14,24 mmol, So dd 10) va trietylamin (2,39 mL, 17,1 mmol) trong
DCM (30 mL) & 0°C. Sau khi khudy & RT trong 2 gid, dimng phan tng bing NaHCO3
chtra nuéc bdo hoa va pha lodng bang EtOAc. Lam khd 16p hitu co trén NasSO4 va
b dudi ap sudt giam dé thu dugc chit rin (6,0 g), chit rdn nay duoc hoa tan trong
DCM (10 mL) va duogc khudy véi TFA (2 mL) trong 1 gio & RT. C6 phan tmg duéi
4p sudt giam, va hoa tan phan con lai trong H>SO4 dic (9 mL). Sau khi lam ngudi
xubng 0°C, thém tir tir hdn hgp ctia HNO3 dé bay hoi/H2SO4 dic (1,26 mL/3 mL) vao
qua ph&u. Sau 40 phut, dimg c4n than phan tmg bang NaHCOs chita nude bdo hoa va
pha lodng biang EtOAc. Chiét 16p nudc bang EtOAc (3 14n), va lam khé 16p hitu co
két hop trén NaxSOs, va c6 dudi ap sudt giam. Hoa tan phan cin thu duoc trong DCM
(100 mL), va thém trietylamin (7,93 mL, 56,56 mmol) va di-tert-butylcacbonat (3,09
g, 28,28 mmol) vio. Sau khi khudy trong 18 gid & RT, dimg phan tmg bang NH,ClI
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chira nudc béo hoa va pha lodng bang EtOAc. Lam khé 16p hitu co trén NaySOu, b
dudi &p suét giam, va phan cin thu dugc dwoc dua qua sic ky silica gel (gradien rira
giai 80:20 dén 75:25 hexan:EtOAc) dé thu dugc hdn hop chita nguyén lidu axetyl héa
va khtr axetyl. Thém dung dich K>COs (5 g, 36 mmol) trong nudc (20 mL) vao dung
dich chira hdn hop nay trong MeOH (100 mL) & RT, va khudy phan tmg trong 2 gid
& RT. Ding phan tmng bang HC1 1M (chira nwéc) va pha lodng bang EtOAc. Lam kho

16p hitu co trén NaxSO4, va c6 dudi ap sudt giam dé thu duge san phdm (3,3 g, 54%).

Budce 2: Thém 5% Pd/C (300 mg) vao dung dich chira san pham tir budc 1 (600 mg,
1,39 mmol) trong EtOAc/EtOH (10 mL/10 mL) va khudy hdn hop thu duoc trong
may lac Parr trong 4 gid & khi quyén Ha ap sudt 45-psi. Loc chit xtc tac qua xelit,
roa phén can bang EtOAc, va cb 16p hitu co duéi ap suit giam. Phin cin con lai duge
dua qua séc ky silica gel (gradien rira giai 95:5 dén 90:10 hexan:EtOAc) dé thu dugc
san phdm (377 mg, 68%).

Budce 3: Thém axit 3,3,3-triflopropionic (0,032 mL, 0,37 mmol) va bis(2-oxo-3-
oxazolidinyl)phosphinic clorua (188 mg, 0,74 mmol) vao dung dich chtta san phdm
tlr bude 2 (150 mg, 0,37 mmol) trong pyridin (3 mL). Sau khi khudy trong 18 gid &
RT, loai bo chit d& bay hoi trong chin khong, va phan con lai dugc dua qua séc ky
silica gel (gradien rira giai 60:40 dén 30:70 hexan:EtOAc) dé thu dwoc hdn hop amit
(102 mg, 54%). Hoa tan hdn hop nay trong AcOH lanh (2 mL) va gia nhiét dén
130°C trong 1 gid. Loai bo chét dé bay hoi duéi ap sut giam, va tinh ché phén cin
thu dwoc bing séc ky pha dao (C18: gradien rira giai, 90:10:0,1 dén 0:100:0,1
nudc:MeCN:TFA) dé tao ra hop chét trong Vi du s6 190 dudi dang mudi TFA cta
n6. LCMS cho hop chét trong Vi du s6 190 (diéu kién D): tr = 1,29 phut, m/e = 394,2
(M+H).

Bang XXV: Céc vi du dudi ddy dugc didu ché bang cach sir dung phwong phép
tuong tu vai phuong phap dugce boc 16 trong So dd 49.

Vidu

(dir liéu LCMS: MH* quan sat dugc, thoi gian Iwu HPLC va phuong phap LCMS)
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So dd 50
NBoc Boc NBoc
HNT N 1 Mel,
H,NI:(!\,éoz NePe “I;J\\)\,SOQ KoCOs I:(k/soz
H s_<\
HaN F Budc 1 Buéc 2
NH
mMCPRA HN’U‘N/
\ S0,
Buéc 3 O-:%‘“(\ :
o N F
Vi du 196

Buéce 1: Thém tir tir thiophosgen (0,320 mL, 4,21 mmol) vao hdén hop hai pha chia
NaHCO3 chira nudc bdo hoa va dung dich dianilin (1,566 g, 3,90 mmol, So do 49,
bude 2) trong DCM (15 mL). Sau 1 gio & RT, tach cac pha va chiét 16p nudc bang

DCM. Rira 16p hiru co két hop bing NaHCOj3 chira nuée bao hoa, nude mudi, sau do

lam khd trén NazSOs, loc va ¢ dudi dp suit giam dé thu duoc thioure (1,604 g,

93%).

Budc 2: Thém kali cacbonat (750 mg, 5,43 mmol) vao dung dich thioure tir budc 1
(1,604 g, 3,62 mmol) trong DMF (18 mL) & RT. Sau 10 phut, thém dung dich metyl
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iodua (0,23 mL, 3,68 mmol) trong DMF (2 mL) vao trong 10 phut, va khudy phan
ung trong 90 phut. Dung phan tng bang NaHCO; chita nudc bdo hoa va pha lodng
bang EtOAc, va rira 16p hitu co bang nudc mubdi, 1am khé trén MgSO4 va c¢d dudi ap
sudt giam (1,725 g). Phin con lai dugc dwa qua sic ky silica gel (gradien rira giai
100:0 dén 60:40 hexan:EtOAc) dé thu duoc thiometylure (846 mg, 51%).

Budce 3: Thém axit meta-cloperoxybenzoic (72%, 150 mg, 0,63 mmol) & RT vao
dung dich thiometylurea tir bude 2 (100 mg, 0,21 mmol) trong DCM (5 mL). Sau 1
gidy, pha loéing hdn hop bang EtOAc va rira bing NaHCOs chira nudc bio hoa (2 1an),
nuée mudi, va lam kho trén MgSO4 va ¢ dudi 4p sudt giam ¢ thu dugc phan con lai
(150 mg) ma dugc dua tiép qua sic ky pha dio (C18: gradien rira gidi, 90:10:0,1 dén
0:100:0,1 nuéc:MeCN:TFA) dé tao ra hop chét trong Vi du s6 196 dudi dang mudi
TFA ctia né. LCMS cho hop chét trong Vi du s6 196 (diéu kién D): tr = 1,41 pht,
m/e =390,0 (M+H).

So db 51
NBoc NH
T T HN}LN’ [z;[ A HNJ\".*/
: LN } q
N N0 \ 502
\S—<\N £ Budc 1 048\ Bute2 °"'<\ .
F

Vidu197

Buéc 1: Thém dung dich oxon (kali peroxymonosulfat, 3,2 g, 5,20 mmol) trong nu¢c
(10 mL) & RT vao dung dich thiometylure tir So dd 50, budce 2 (755 mg, 1,65 mmol)
trong MeOH (10 mL). Sau 1-gid, loc hdn hgp qua xelit, rira banh loc bang EtOAc, va
pha lodng dich loc bing EtOAc. Rira 16p hitu co két hop bang NaHCO; chira nuéc
bao hoa, lam kho trén MgSO4 va ¢b dudi 4p sudt giam ¢ thu dugc chét trung gian
(681 mg) & hiéu suét 84%.

Budc 2: Khir béao vé san phim cia bude 1 (93 mg, 0,19 mmol) st dung phuong phép
tuong tu v&i phuong phap duoc boc 19 trong So dd 11b budce 2. Sau khi khir bao vé,
¢ dic phan cin thu dugc trong chan khong, va thém trietylamin (0,132 mL, 0,95
mmol) va phenol (90 mg, 0,95 mmol) vao. Gia nhiét hdn hop & 120°C trong 22 gio,
sau d6 1am ngudi xudng RT. Phén con lai dugc dua qua sic ky pha dao (C18: gradien
rira giai, 90:10:0,1 dén 0:100:0,1 nuéc:MeCN:TFA) dé tao ra hop chét trong Vi du sb
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197 duéi dang mudi TFA cta n6. LCMS cho hop chét trong Vi du s6 197 (diéu kién
D): tr = 1,78 phtit, m/e = 404,2 (M+H).

Bang XXVI: Céc vi du duéi day dugc diu ché bang cach sir dung phwong phap
tuong ty v6i phuong phép duge boc 1§ trong So dd 51, thay phenol & bude 2 14n lugt

bang thiophenol hoic anilin.

Vidu

(dir liéu LCMS duoc liét k€ cho ting hop chat: MH* quan sat dugc,
thoi gian lvu HPLC va phuong phap LCMS)

© Y I @ i /UH\ CHy
\( HN/”\N/CH‘ \( HN N
198 : L= 199 | N
MH*:420,0, 1,76 phit, D MH*:403,2, 1,64 phit, D
So d6 52

Budc 1: Thém timg phan NaH (560 mg, 14,0 mmol, 60% trong diu khoang) trong N>
vao huyén phu chira 4-clo-5H-pyrolo[3,2-d]pyrimidin (1,53 g, 10,0 mmol) trong 30
mL THF. Sau khi lam ngudi hdn hop xudng 0°C, thém benzyl clometyl ete (1,71 mL,
13,0 mmol) véo. Sau d6, khudy hdn hop & RT trong 1 gitr (quan sat bing TLC 40%
EtOAc/Hex). Thém 8 mL MeOH khan vao hdn hgp phan tmg sau d6 13 timg phin
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NaH (400 mg, 10,0 mmol, 60% daiu khoang). Khudy hdn hop thu dwoc & nhiét do
trong phong qua dém. Sau khi dimg hdn hop bang NH4Cl bo hoa, chiét hdn hop
béng EtOAc (3 lan). Ria 16p hitu co bang NaHCOj3 (chira nu6e) bio hoa, nude mudi,
sau d6 1am khd (MgSO4) va cb. Séc ky silica gel (rira giai bang 0-30% EtOAc/Hex)
tao ra san pham 5-(benzyloxymetyl)-4-metoxy-5H-pyrolo[3,2-d]pyrimidin (2,36 2).

Bude 2 va 3: Xu ly 5-(benzyloxymetyl)-4-metoxy-5SH-pyrolo[3,2-d]pyrimidin theo
So d6 31, bude 2 va 3 dé tao thanh san phdm biaryl.

Buéc 4: Thém huyén pht chita AICL (52 mg, 0,39 mmol) trong 4 mL DCM vao
dung dich chtra nguyén li€u tir bude 3 (26 mg, 0,039 mmol) trong 8 mL DCM. Sau
khi khudy hdn hop & RT trong 1,5 gid, thém 3 mL nudc vio. Bazo héa hdn hop phan
{ing bang NaHCO; va chiét bang DCM (3 14n). Rira 16p hitu co bing nude mudi va
lam kh6 (Na2SO4), va ¢b. Tinh ché phan cin thd bang TLC didu ché (10% NHj
MeOH 2N trong DCM) dé tao ra hop chét trong Vi du 200 (10 mg). LCMS (diéu
kién E): tr = 0,60 phut, m/e = 441,0 (M+H).

So d6 53
Q
Boe NH m &
Hy HNj\N/ /N COH 1) BoPCH N/f—\?_ HN ?1 Hs
L an LT - O
50 BNy 2) Hy, PAIC =~ &y ©
H 3) TFA /0 e

F Vi dy 201
Bude 1: Lién két anilin tir So d6 10 va axit (Muc 3, Bang I'Vb) st dung phuong phap

tuong tu v&i phuong phép dugc bdc 16 trong So db 11b bude 1.

Budc 2: Thém 10% Pd/C (50% nudc-Loai Degussa) vao binh ap sut c¢6 chira dung
dich amit tr budc 1 (181 mg, 0,28 mmol) trong EtOH (15 mL). Binh dugc day kin,
hut chan khong va nap ddy N> (3 14n). Sau d6 hit chan khong binh nay va nap ddy
bang Hz (3 14n). Binh duogc tao ap bang Hz dén 50 psi va lic & RT trong 6 gid. Hon
hop duoc thanh loc bang Na, loc qua xelit va ¢6. Tinh ché san phdm thd bang sic ky
cot nhanh (SiO2: gradien rira giai 100:0 dén 1:1 hex: EtOAc) dé tao thanh hop chit
hydroxy (24 mg, 15%).

Buéc 3: Pidu ché Vi du 201 tir san phdm ctia bude 2 (24 mg) sir dung phuong phap
twong tw véi phuong phap dugc boc 16 trong So @b 11b bude 2. Tinh ché san phdm
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thd bang sdc ky cot nhanh pha dao (Cis; gradien rira giai 95:5:0,1 dén 0:100:0,1
H,0:MeCN:axit formic) @ tao thanh hop chét trong Vi du 201 (11 mg, 51%) dudi

dang mudi format.
Diéu kién LC/MS
Phuong phép A:
Cot: Gemini C-18, 50 x 4,6 mm, 5 micron, thu dugc tir Phenomenex
Pha dong: A: 0,05% axit trifloaxetic trong nude
B: 0,05% axit trifloaxetic trong axetonitril
Gradient: 90:10 dén 5:95 (A:B) trong 5 phut.
Tbc d6 dong: 1,0 mL/phut
Phat hién UV: 254 nm

ESI-MS: séc ky long ion héa tia dién-phd khdi (ESI-LC/MS) duoc tién hanh
trén PE SCIEX API-150EX, phd khéi bbn cuc don.

Phuong phép B:
Cot:  Waters SunFire C-18 4,6mm x 50 mm
Pha dong: A: 0,05% axit trifloaxetic trong nuéc
B: 0,05% axit trifloaxetic trong axetonitril

Gradien: 90:10 (A:B) trong 1 phiit, 90:10 dén 0:100 (A:B) trong 4 phut, 0:100
(A:B) trong 2 phut.

Tbc d6 dong: 1,0 mL/ phat
Phat hi¢n UV: 254 nm
Khéi phd ké: Finnigan LCQ Duo tia dién.

Phuong phép C:
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Cot: Agilent Zorbax SB-C18 (3,0 x 50 mm) 1,8 uM
Pha dong: A: 0,05% axit trifloacetic trong nudc
B: 0,05% axit trifloaxetic trong axetonitril

Gradient: 90:10 (A:B) trong 0,3 phat, 90:10 dén 5:95 (A:B) trong 5,1 phut,
5:95 (A:B) trong 1,2 phat.

Tbc d6 dong: 1,0 mL/ phut
Phat hi¢n UV: 254 va 220 nm
Khéi phd ké: Agilent 6140 bdn cuc.
Phuong phép D:
Cot: Agilent Zorbax SB-C18 (3,0 x 50 mm) 1,8 uM
Pha dong: A: 0,05% axit trifloaxetic trong nudc
B: 0,05% axit trifloaxetic trong axetonitril

Gradien: 90:10 (A:B) trong 0,3 phut, 90:10 dén 5:95 (A:B) trong 1,2 phit,
5:95 (A:B) trong 1,2 phut.

Tbc d6 dong: 1,0 mL/ phut
Phat hién UV: 254 va 220 nm
Khéi phd ké: Agilent 6140 bdn cue.
Phuong phép E:
Cot: Agilent Zorbax SB-C18 (3,0 x 50 mm) 1,8 uM
Pha dong: A: 0,05% axit trifloaxetic trong nudc
B: 0,05% axit trifloaxetic trong axetonitril

Gradien: 90:10 (A:B) trong 0,1 phut, 90:10 dén 5:95 (A:B) trong 1,0 phit, 5:95 (A:B)
trong 0,36 phut.
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Tbc 36 dong: 2,0 mL/ phut
Phat hién UV: 254 va 220 nm
Khéi phd ké: Agilent 6140 bén cue.
Phuong phép F:
Cot: Agilent Zorbax SB-C18 (3,0 x 50 mm) 1,8 uM
Pha dong: A: 0,05% axit formic trong nudc
B: 0,05% axit formic trong axetonitril
Gradien: 90:10 dén 5:95 (A:B) trong 1,5 phit, 5:95 (A:B) trong 1,2 phut.
Téc d6 dong: 1,0 mL/phut
Phat hi¢gn UV: 254 va 220 nm
Khéi phé ké: Agilent 6140 bdn cuc.
Thir nghiém
Duéi diy m6 ta cach thirc ding dé x4c dinh cac gi tri da trich dan.
Thtr nghiém BACE1 HTRF FRET
Chét phan tng
Na*-Axetat pH 5,0
1% Brij-35
Glyxerol
Dimetyl Sulfoxit (DMSO)
Mién xuc tdc BACE1 c6 kha nang tan tai t5 hop & ngudi (d6 tinh khiét > 95%)

Co chét peptit dot bién APP Swedish (QSY7-APPs*-Eu): QSY7-EISEVNLDAEFC-

Europium-amit
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Thir nghiém FRET phén giai thoi gian dong nhit dwoc dung dé xac dinh cac
gid trj ICso cho chét trc ché mién xuc tic BACE] tan duoc & ngudi. Thir nghiém nay
theo doi sy ting huynh quang 620 nm ma thu duoc tir sy phan cit BACE!L cua co
chét FRET peptit dot bién APPswedish APPswe (QSY7-EISEVNLDAEFC-Europium-
amit). Co chét nay c6 chira gbc QSY7 dAu tan ciing N ¢6 vai trd 1am chét dimg huynh
quang Europium dau tan cung C (620 nm Em). Khi Véng mat enzym hoat tinh, su
phét huynh quang 620 nm 13 thép trong thir nghiém va ting theo dudng thing trong 3
gio trong diéu kién c6 mat enzym BACE1 khong bi trc ché. Téac dung trc ché cua su
phan cit BACEL1 clia co chit QSY7-APPs"-Eu boi chét e ché duoc bidu thi dusi
dang sy @c ché huynh quang 620 nm.

Sy thay ddi ndng do6 chit we ché & 3x ndng d6 cudi mong mudn & thé tich 10ul
dugc U so bd véi mién xtc tic BACE1 dugc tinh ché & ngudi (3 nM trong 10 pl)
trong 30 phut & 30°C trong phan tng dém c6 chira 20 mM Na-Axetat pH 5,0, 10%
glyxerol, 0,1% Brij-35 va 7,5% DSMO. Phan tmg duoc bt diu bang cach bd sung
10 pl co chat QSY7-APPs*¢-Eu 600 nM (ndng d6 cudi 200 nM) dé thu dugc thé tich
phan tmg cudi 13 30 pl trong dia Nunc HTRF 384 giéng. Phan ung duoc u & 30°C
trong 1,5 gid. Su phat huynh quang & 620nm sau d6 duoc doc trén dau doc dia
Rubystar HTRF (BMG Labtechnologies) sit dung d6 tré 50 us sau d6 1a 400 mili gidy
cira sb thoi gian nhan duoc. Cac gia tri ICso ctia cht tc ché thu duoc tir phan tich hdi
quy khong tuyén tinh ctia dwong cong dép tmg ndng do. Sau d6, céc gia tri Ki duge
tinh toan tr cac gia tri ICso st dung phuong trinh Cheng-Prusoff sir dung gia tri pm
da xac dinh trude do 1a 8uM d6i véi co chat QSY7-APPs"e-Eu & BACEIL.

T4t ca céc hop chét 1am vi du theo sang ché dugc kiém tra (trtr Vidu 8, 9, 10,
14b, l4c, 14d, 14e, va 14f) trong thit nghi¢m BACE-1 nay va thé hién gia tri K; nho
hon khoang 7,5 pM va 16n hon khoang 0,5 nM trong thir nghiém nay. T4t ca cac hop
chét 1am vi du trir vi du 19, 40x, 98, 101, va 189 thé hiéh gia tri K; nho hon khoang
5 uM trong thir nghiém nay. Mot s6 hop chit 1am vi du thé hién gi4 tri Ki nho hon
khoang 4 uM trong thir nghiém nay; mét s6 khac thé hién gia tri Ki nho hon khoang
3 uM trong thir nghiém nay; mot s6 khac thé hién gid tri Ki nho hon khoang 2 pM
trong thir nghiém nay; mot sé khac thé hién gié tri Ki nho hon khoang 1 uM trong thir
nghiém nay; mat s6 khac thé hién gia tri Ki nhé hon khoang 500 nM trong thi
nghiém ndy; mot sd khac thé hién gid tri Ki nhé hon khoang 300 nM trong thir
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nghiém nay; mot sb khac thé hién gia tri Ki nhd hon khoang 200 nM trong thir
nghiém niy; mot s6 khac thé hién gid tri Ki nhd hon khoang 100 nM trong thur
nghiém nay; mét sb khac thé hién gié tri Ki nhd hon khoang 50 nM trong thir nghiém
nay; mot s6 khac nho thé hién gia tri Ki hon khoang 10 nM trong thir nghiém nay;
mot sb khéc thé hién gia tri Ki nhé hon khoang 5 nM trong thir nghiém nay. Hop chét
trong Vi du 45 thé hién gia tri Ki bing khoang 26 nM trong thir nghiém nay. Hop
chat 1am vi du 47 thé hién gia tri Ki bang khodng 6,5 nM trong thir nghiém nay.

Thtr nghiém BACE-2

Chat trc ché ICsos & autoBACE-2 duogc tinh ché & nguoi dugc xac dinh trong
thtt nghiém thity phan protein diém cudi phén giai theo thoi gian ma xac dinh qua
trinh thity phén co chit QSY7-EISEVNLDAEFC-Eu-amit FRET peptit (thr nghiém
BACE-HTRF). Thuy phan duge diéu tiét bi BACE cta peptit ndy din dén su ting
phét huynh quang tuong d6i (RFU) & 620 nm sau khi kich thich véi anh sang 320
nm. Hop chét tc ché, duoc didu ché & 3x néng dd cudi mong mubn trong 1x dém thur
nghiém BACE (20 mM natri axetat pH 5,0, 10% glyxerol, 0,1% Brij-35) duoc bd
sung 7,5% DMSO duogc G so bd véi thé tich tuong dwong ciia enzym autoBACE-2 da
dugc pha loéing trong 1x dém thir nghiém BACE (nbng d6 enzym cudi 1a 1 nM) trong
dia NUNC 384 giéng mau den trong 30 phut & 30°C. Thir nghiém duoc bat diu bing
céch bd sung thé tich tuong duong ctia co chit QSY7-EISEVNLDAEFC-Eu-amit
(ndng d6 cubi 200 nM, K=8 uM trong 4 uM ddi véi autoBACE-2) duge didu ché
trong 1x dém thir nghiém BACE duoc bd sung 7,5% DMSO va duoc trong 90 phut
& 30°C. DMSO c6 mit & 5% ndng d6 cudi trong thir nghiém. Sau khi kich thich bang
laze cac giéng miu & 320 nm, tin hiéu phat huynh quang ¢ 620 nm dugc thu gom
trong 400 ms sau d6 tré 50 ps trén diu doc dia HTRF RUBYstar BMG
Labtechnologies). 86 liéu RFU thé duge chuin héa dén cac gia tri RFU t5i da (1,0
nM BACE/DMSO) va t6i thiéu (khong enzym/DMSO). ICsos dugc xéc dinh bing
phan tich hdi quy phi tuyén tinh (d4p tng liéu sigmoidal, d dbc thay dbi) % tc ché
véi cac gia tri toi thidu va t8i da 1dn luot duoc dit dén 0 va 100%. Thu duge ICsos
twong ty khi st dung s6 ligu RFU thd. Cac gia tri K; dugc tinh tir ICso st dung
phuong trinh Cheng-Prusoff.

T4t ca cic hop chét 1am vi du theo sang ché duoc kiém tra trong thir nghiém
BACE-2 ndy trr cac vi du sau: 2, 3, 4, 6,7, 8, 9, 10, 11, 12, 13, 14, 14b, 14c, 14d,
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l4e, 14f, 15, 16, 17, 19, 40a, 40b, 40ea, 40h, 400, 40p, 40q, 40u, 40w, 40x, 40y,
40aa, 40au, 40cc, 40co, 40cp, 40cy, 40dj, 40gy, 40gz, 40ha, 40hb, 40hc, 40ih, 41, 43,
45,49, 60, 61, 67, 68, 69, 70, 71, 73, 74, 75, 77, 85, 86, 88, 89, 90, 91, 96, 97, 98, 99,
100, 101, 102, 103, 105, 108, 109, 109, 115, 116, 117, 122, 123, 125, 130b, 137, 138,
143, 145, 161b, 176, 179, 182, 189, 192, 194, 195, 199. Trong sb céc hop chét lam vi
du theo sang ché duogc kiém tra trong thir nghiém BACE-2 niy, tt ca déu thé hién
gia tri Ki nho hon khoang 900 nM va 16n hon khoang 0,04 nM trong thr nghi€ém nay.
T4t ca cac hop chét lam vi du duoc kiém tra trong thir nghiém nay, trir vi du 40ex,
40do, 160, 161a, 164, va 197 thé hién gia tri Kj nho hon khoang 500 nM trong thtr
nghiém nay. Mot s6 hop chit 1am vi du thé hién gia tri Kj nhé hon khoang 200 nM
trong thir nghiém nay; mot sb khac thé hién gia tri Ki nhé hon khoang 100 nM trong
thir nghiém nay; mot s khac thé hién gia tri Ki nhé hon khoang 50 nM trong thir
nghiém nay; mot s khac thé hién gi4 tri Ki nho hon khoang 25 nM trong thir nghiém
nay; mdt sb khac thé hién gia tri K; nhé hon khoang 10 nM trong thr nghiém nay;
mot s6 khéac thé hién gid tri Ki nhé hon khoang 5 nM trong thir nghiém nay; mét sd
khéc thé hién gia tri Ki nhd hon khoang 1 nM trong thir nghiém nay; mét sé khéc thé
hién gia tri Ki nho hon khoang 0,5 nM trong thtr nghiém nay. Hop chét lam vi du 47
thé hién gia tri Ki bang khoang 1 nM trong thir nghiém nay.

Hop chit iminothiadiazin dioxit méi theo sang ché bt ngd dugc thiy 1a thé
hién tinh chit duoc mong 14 ¢6 loi khi ding lam chét e ché BACE véa/hodc cho cac

phuong phép st dung khéc nhau trong ban mo ta.
Cortical Aao

Hop chét iminothiadiazin dioxit theo sang ché dugc thdy, bit ngd va hitu ich
13, thé hién hiéu qua dugc cai thién trong viéc gidm qua trinh san Xuét AP4o trong vo
nfio hon so véi chét twong ddng iminopyrimidon ctia chting. Cac trinh tw dudi day

dugce st dung. Két qua duoc thé hién trong bang dudi day.
Gom mo6 chudt

Chudt CD duc (~100 g; Crl:CD(SD); Charles River Laboratories, Kingston,
NY) duoc nudi trong nha theo nhém va lam thich nghi véi diéu kién vuon tht trong

tir 5 dén 7 ngay trudc khi st dung trong nghién ctru. Hop chét duoc bao ché trong
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20% hydroxypropyl-B-xyclodextrin va dugc sir dung qua duong miéng véi thé tich
lidu luong 1a 5 ml/kg dbi v6i chuot. Ba gid sau khi sir dung thudc, chudt duge gdy mé
v6i CO2 du. Ndo duge 1dy ra khoi so va duoc 1am d6ng lanh ngay trén d4 kho. Tt ca

cac md duge bao quan & -70°C cho dén khi dinh luong AB.
Xéc dinh ham lwong Apso trong vé nio chudt bang ELISA

Viéc xac dinh AB1-40 (AP40) ndi sinh & chudt trong vé ndo dya trén 585
khéng thé (Ab585, BioSource), s6 phan loai NONO585), ma nhan dién cu thé trinh t
dAu tan cing N ctia AB40 & loai gam nhim, va khang thé don dong, G2-10, ma nhén
dién cu thé diu tin cung khong chtra C ciia ApP40. Ab585 dugc déanh ddu biang biotin
(b-Ab585) bang cach trudc hét 1a thim tach sdu mAu khang thé dbi véi PBS (pH 7,8)
d8 loai tap chat, sau d6 1a pha lodng dén ndng do protein nim trong khoang tir 1 dén
2 mg/mL. EZ-Link Sulfo-NHS-LC-Biotin (Pierce) dugc hoa tan trong PBS (pH 7,8)
& ndng d6 1 mg/mL ngay trudc khi st dung. Ab585 dugc ddnh déu bing EZ-Link
Sulfo-NHS-LC-biotin sir dung biotin:khéng thé ty 1 10:1 bang cach @ & nhiét do
trong phong trong 1 gid. Dimg phan tmg d4nh d4u bing cach bd sung glyxin 1,0M
dén ndng d6 cudi 0,1M sau d6 1 1 10 phat & nhiét d6 trong phong. Glyxin duge loai

bo bang cach thdm tach sau dbi véi PBS.

Viée st dung thir nghiém mién dich dya vao Luminex dé xac dinh AB40 trong
vo ndo chudt doi hoi khang thd G2-10 duge danh ddu bang Bio-Plex COOH Bead 25
(Bio-Rad sé phan loai thu vién 171506025). Khéng thé dugc ghép véi céc hat sir
dung Kit Bio-Plex Amine Coupling (Bio-Rad) theo khuyén cdo ctia nha san xuat.

Ham lugng AB40 trong vé ndo chudt duge xac dinh tir chét chiét guanidin
HCI cta vO ndo chudt riéng ré sit dung thir nghiém phét hién mién dich dya vao
Luminex. Ndo chudt dugc lam tan nhanh & 37°C va cd hai ving ndo gifta va néo sau
dugc loai bo. Nguyén li€u con lai, gém vé co ban 13 vo ndo (~800 mg) duoc dua qua
phuong phép tach chiét guanidin. Thém vé ndo vio 6ng 2 ml BioPur (Eppendorf)
cung v6i qué ciu thép duoc boc crom 6,35 mm va 1,0 ml dém dong nhit héa sucroza
(20 mM HEPES [pH 7,5], 50 mM KCl, 50 mM sucroza, 2 mM EDTA, 2 mM EGTA
duge bd sung hoan toan chét trc ché proteaza [Roche, khong chita EDTAY]). Mau sau
d6 duoc lam ddng nhit bang cach khudy trong 1,5 phut & 30 chu ky/gidy trong may
tron md MM300 (Retsch®). Dich dbng nhét thu duoc trong vo ndo duge chiét bing
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guanidin-HCI bang cach tron 67 pl dich ddng nhit véi 133 pl Guanidin HC1 5M, Tris
HCI1 50 mM (pH = 8,0). Dé t6i da hoa hidu qua chiét AP, miu duogc cudn X04y va sau
d6 duoc sidu am trong 2 phit trong bé d4 st dung thiét bi siéu am dang cbc
Ultrasonics XL & thiét 1ap ngudn 13 8 (Heat Systems, Inc.). Nguyén liéu khong tan
duoc loai bo bang siéu ly tAm sir dung roto TLA-55 trong may ly tdm benchtop TL-
100 (Beckman) & 100000xg trong 30 phut. Sau d6, chit ndi bé mit thu dwoc duoc
pha lodng theo ty 1& 1:10 trong guanidin HCI 5M, 0,05M Tris HCI (pH 8,0) d& phan
tich protein (thtr nghiém protein BCA, Pierce Biochemicals) hodc thir nghiém nguyén
chét d6i voi ham luong AB40. Thir nghiém AB40 & loai gim nhim dua vao Luminex
duoc tién hanh nhu sau. Trudc tién, dia lién két bo loc 96 giéng (Millipore, s6 phan
loai MSBVN12) duoc 1am 4m véi 100 pl 1x dém LAB40 (0,05 M HEPES [pH 7,5],
0,2% BSA, 0,2% Tween-20, 0,15M NaCl) bﬁng cach loc chan khong trén 6ng g2op
Millipore 96 giéng. Py dia dugc ddy kin va 100 pl 1x dém LAB40 dugc thém vao
mdi giéng sau d6 1a bd sung 50 pl mdi trong s6 cac hat G2-10:COOH (1000
hat/giéng) va 50 ul b-Ab585 & 0,5 pg/ml trong 1 x dém LAB40. Guanidin HCI duoc
thém vao cac chudn AP40 tdng hop clia loai gim nhdm dé kiém so4t anh hudng cua
guanidin trong chit chiét ndo dén hiéu suét ctia thir nghiém. 10 pl chét chiét vo ndo,
chudn AB40 cua loai gam nhidm hozc chét chiét v ndo tir protein tién chit amyloit
ctia chudt bi vo hoat gen (dé xac dinh kha ning phan tng mién dich nén) dugc thém
vao mbi giéng. Céc dia dugc che phi va duge 0 qua dém & 4°C. Sau khi 0, cac giéng
duoc loc bang chin khéng va dugc rira hai 1dn bang 100 ul 1x dém LAP40 trén dng
g6p Millipore. Streptavidin tiép hop phycoerythrin (PE-strepavidin, BioRad) dé phat
hién b-Ab585 lién két dugc pha lodng 100 1in trong 1x dém LAB40 va thém 50 pl
vao mdi giéng va 0 trong 1 gid & nhiét d6 trong phong kém lic. PE-streptavidin
khéng lién két dugc loai bo bang ba 1in rira 100 pl bang thir nghiém dém xytokin
(BioRad). Cac hat da dugc rira duogc tai tao huyén phu trong 125 pl dém thir nghiém
xytokin bang cach lic trén may lic vi dia. Cac dia dugc doc trén hé mang hén dich
BioPlex (BioRad) véi cac hat ving dich dugc dat dén 40 hat/ving va diu trén cua
cdng DD dugc dit dén 10000. S liéu phat huynh quang chua xir Iy dugc phan tich
st dung phan tich hdi quy phi tuyén tinh va ham luong AP40 tuyét ddi duoc ngoai
suy tir duong cong chuin str dung lang kinh GraphPad Prism 4.0.2. Ham lugng tuyét

d6i ctia AB1-40 duoc biu hién dudi dang picogam cho mdi microgam protein. % thay
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dbi gia tri d6i v6i mdi hop chit dugc tinh b%lng cach chudn héa ham luong AB1-40 &

v ndo trung binh tuyét dbi trong mdi hop chét dugc xir 1y thuin tip v6i ham luong

AB1-40 & vo ndo trung binh tuyét ddi trong mdi trudmg dan thudce thuin tap. Két qua

so sanh duge thé hién trong bang duéi ddy. “NT” ¢ nghia la khong dugc kiém tra.

Thay d6i AB4o & v nio chudt 3 gitr sau khi dung liéu 10 mg/kg hop chit qua dudng

miéng
Iminothiadiazin dioxit Iminopyrimidinon
BACE-
1 Ki
Vi (M) | Thay déi Thay dbi
du |Chutrac |- A7B4° 9| Chu trtc AP 400 VO
b vo ndo nio
BACE- chu@t chu@t
2Ki
(nM)
0,949
] NH JN]II ] NH N
N= HN~ O N= N Sn-CHs
34 \ ) (&0 [ -51% \ L, -19%
cl . CH; O al ' CH,
0,22
1,261
S I S
N .CHy Ne .CHs
26 0= i -33% = Q_% 0%
F3C F CH; O FoC . CH, o
2,46
1,753
] NH i ] NH )N]i_i
N= HN~ O N= HN” SN-CHe
25 \ / [ _&o | -49% \ | . -11%
F - CH; O 037 F . CHj3
10
3 NH j\lll-' ] NH i
.CHs - _CH
o [0S s | et
§‘N &y O §\ N oHy O
4,85
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Thay d6i ABaso & vo ndo chudt 3 gir sau khi dung liéu 10 mg/kg hop chat qua dudng

miéng
Iminothiadiazin dioxit Iminopyrimidinon
BACE-
1 Ki
Vi (M) | Thay déi Thay déi
du |Chutrac |- AJB40 9| Chu trie A~B4o dvo
5 vO  ndo ndo
" BACE- | chudt chudt
2Ki
(nM)
1,05
Py Jowr I
.CH oH
40di §fi?‘{:zﬁﬁl¢2=os ------ -38% §fj?_ MO ] 5%
MeONF FCHS\O MeONF FCHsO
2,15
3,0
3 NH NH Q NH NH
N= HN N N— NS -CHs
35 \ Y | é\‘:o """ NT \ p | NT
CH; O hgle
0,45
4,88
Sowr ¢ S
N= HN” NG N— NS CHs
173 1 4 4 Q-&g\,\,o ------ 27% (= T %
F F CHa © F - CHg
0,47
25,6
T B I O R NT -5%
NT
46
S R S e NT NT
8,23
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Thay di AP & vo ndo chudt 3 gity sau khi ding lidu 10 mg/kg hop chét qua duong

miéng
Iminothiadiazin dioxit Iminopyrimidinon

BACE-

1 Ki
Vi (M) | Thay dbi Thay dbi
du |Clutrac | e A,B 0 91 Chu trac ANB 400 Vo
& vO ndo ndo

BACE- chuét chu@t

2 Ki

(nM)

2,387
52 IN/Z N | e -53% -54%

0,37

1,64

.CHs
40ai | T NN | e -51% \”% Qiu
ved . Chs °
1,99

Tinh thdm ludng huéng Caco-2

D4 thay ring hop chit theo sang ché thé hién do nhay giam ngoai mong doi

v6i dong ra béi P-glycoprotein (P-gp) so véi hop chit co gbe iminopyrimidinon ma

giong vé cau tric. P-gp duoc tim thay, trong s céc vi tri khéac, & hang rao miu-nio,

va gidm d0 nhay v6i dong ra bdi protein nay la dac diém mong mudn cta hgp chat

tdc dung trung tdm (A. Schinkel Advanced Drug Delivery Reviews 1999, 36, 179-

194). Trinh tu sau dugc sir dung. Két qua duoc thé hién trong bang dudi day.

Tinh thim ludng huéng Caco-2

Tinh thdm ludng huéng véi kha nang dong ra cta hop chét duge chon theo

sang che so v6i cdc iminopyrimidinon giong vé cau tric (dugc goi chung la hgp chat
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thr nghiém, duogc thé hién trong bang dudi ddy) dugc danh gia str dung dong té bao
Caco 2. Té bao Caco 2 duogc duy tri trong DMEM (mdi trudng Eagle dugc bién dbi
ctia Dulbecco) c¢6 chita 10% huyét thanh thai bo, 1% axit amin khong thiét yéu,
2 mM L-glutamin, va 1% penixilin-streptomyxin trong ti nudi & ~37°C trong moi
truomg 5% CO, va d6 4m twong d6i khoang 90%. Mbi trudng dich nudi cdy té bao
duoc thay d6i ba 1dn mot tudn. Céc 16p don té bao Caco 2 duge phat trién trén bo loc
polyetylen terephtalat sir dung dia cai dich nudi cdy té bao 24 giéng BD Falcon™
(dién tich cai 0,33 cm?, ¢& 18 1 um; BD BioSciences, Bedford, MA). Mbi truong nudi
cdy ctia dia nay dugc thay dbi mdi ngay cho dén khi sir dung cho thir nghiém vén
chuyén (21-28 ngay sau khi két tinh).

DPém vén chuyén (TM) 14 dung dich mudi cdn bang Hank (HBSS) véi 10 mM
HEPES va 25 mM glucoza (pH 7,4) dé dinh liéu luong va TM véi 4% albumin huyét
thanh bd cho ngudi nhan (pH = 7,4). Tinh thim ludng huéng cia hop chit thir
nghiém dugc kiém tra & cac néng do 1, 10 va 100 pM dugc xé4c dinh trong ba miu
v6i qua trinh 1 2 gid. Toan b 16p don té bao duge theo ddi dién tré xuyén biéu mo
truée va sau thir nghiém va tinh thdm Lucifer Yellow sau thir nghiém (LY) véi 1 gid
0. MAu vét thir nghiém dugc phén tich sir dung LC-MS/MS va ham lugng ctia LY
duoc xac dinh sir dung d4u doc Perkin Elmer HTS 7000 Plus Bio Assay (Waltham,
MA) véi bude séng kich thich va bude séng phat 1an luot 13 485 nm va 538 nm.

Céc gié tri tinh thdm biéu kién, su phuc hdi va ty 16 dong ra dugc tinh toan sir

dung cac phuong trinh sau:

dM/dt _ dCr/dt* VR

= = *107
Pare (MV8) = 5o =~ 57 Ca
Papp _ APtoBL
.. Co. wi Luong tich lily & thé nhan
Phyc hoi (%) = ~——x100 + - x100
Co*Vo
trong do,
dCr/dt: Do dbc ciia ham luwong tich liy & thé nhan
so voi thoi gian 0 (uMLs)

Cohr: Ndng d6 cho (uM) ngay sau khi dinh liu
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Cb, final: Nbdng d6 cho (uM) khi két thic &

S: Dién tich bé mit mang (cm?)

Vb: Thé tich phan cho (mL)

Vr: Thé tich phan nhan (mL)

Papp BLioAP: Tinh thdm chiéu tir mang d4y bén (BL) dén dinh (AP)
Papp_APtoBL: Tinh thdm chiéu tir AP d¢én BL

Dénh gid su e ché dong ra P-gp sir dung thir nghiém tinh thAm ludng huéng Caco 2

Nghién ctru so bd dé dénh gia hop chét trong bang dudi ddy dudi dang co chit
tiém ning P-gp duoc tién hanh sir dung thir nghiém van chuyén ludng huéng Caco 2.
Digoxin dugc st dung lam doan do cha co chit P-gp. Dung dich liéu lugng
3H-digoxin dugc didu ché bang cach pha loging dung dich gbc digoxin DMSO véi
TM va/hodc dung dich chét tic ché va chuin d¢ bang 3H-digoxin (ndng do digoxin
cudi 1a 5 uM véi 0,5 pCi/mL hoat tinh phéng xa). Hai ndng do ctia hop chat thu
nghiém (5 va 50 pM) dugc diéu ché biang cach pha lodng dung dich gbc DMSO véi
TM (pH = 7,4). Tinh thdm ludng huéng Caco 2 cta 3H-digoxin c¢6 hodc khong cé
hop chét thir nghiém lam chit &c ché dwoc xac dinh nhu dugc néu trong phn tinh
thAm ludng hudng Caco 2. Tong hoat tinh phéng xa ctia mdi miu duoc dém bing
céch str dung thiét bi phén tich nhip nhay 16ng Packard 2250CA Tri-Carb.

% trc ché dong ra digoxin dugc tinh theo phuong trinh sau:

p chét irc ché chét irc chg L
, A f0AP — APtol
% rc ché = (1 _22R-BU0AP b *100

Papp _BLioAP —Papp _ APtoBL

trong do,
Papp_ BLtoaP:  tinh thiAm digoxin chiéu tir BL dén AP 7

Papp_apwoBL:  tinh thim digoxin chiéu tir AP dén BL

chit e ché . . PR .
Papp_BLI0AP:  tinh thAm digoxin véi chat e ché chi€u tir BL dén AP:
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Tinh thdm (AP—BL) va ty 16 dong ra trong té bao Caco 2

(AP = dinh (apical), BL = mang ddy bén (basolateral))

Iminothiadiazin dioxit Iminopyrimidinon
Vi Ty 16 Ty 18
du AP—BL AP—BL
- . dong O s dong
6 Cau tric Caco 2 . Hop chat s Caco 2 )
rad ra &
(nm/s) (nm/s)
Caco 2 Caco 2
3 NH i 3 NH i
N= HN” NCHs N= HN O
34 \ {_&0 118 3,1 ) | 0 NA
al  CHy O ol . CHo °
Q NH Q NH
NH NH By
N= HN” SN CHe N= N~ SN CHe
26 9 (o [ 2,9 9 Q“\/% 17 11,3
FiC . CHy © Fol s
N= HN” SO N— HN” - CHe
25 | Q_fk/é“:o 128 2,4 9 IGEE 10,6
F  CHy O F . ChHg
] NH i 3 NH )Nj\H
_CH - .CH
36 g% W | s 3,3 ﬁgw Y 12,9
N CHy O N &H; ©
F
SN S
.CH - .CH
40di g% N | 136 2,0 gg. TN 65 3,2
ved CHy O ved &H; ©
FF FF
Q NH ] NH
S HN~ O T HN” O 0 NA
35 \ g0 151 2,1 ) | y
CH, O _ Gt
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] NH F hH ] NH F e
N= N~ N-CHe N= Hy SN-CHS
173 | %o 126 2,2 C gy 25 6,1
F . CHs O F CH

45 226 1,4 174 2,6
46 189 1,9 136 2,6
52 278 1,6 153 2,4
40ai 133 1,8 NA

Tinh én dinh dung dich

Hop chit iminothiadiazin dioxit theo sang ché duoc thdy, bit ngd va hiru ich
13, thé hién tinh dn dinh dung dich dugc cai thién (vi duy, su chéng lai qué trinh thuy
phan) so véi cac iminopyrimidinon twong tur vé cdu tréic. Cic phuong phap so sénh

sau ddy dugc sir dung. Két qua dugc béo céo theo cac Vi du A va B dudi day.

Diéu ché duoc dung dich gbe 1,05 mg/mL (5 mL) tr Vi du sb 45 trong
MeOH. Tir dung dich géc, 14y ra 1,25 mL va pha lodng dén 25 mL bang cach bb sung
23,75 mL dém phosphat 10 mM (pH = 7,4)/MeOH (70/30 theo thé tich). Dung dich
méi nay dugc chia thanh ba phan. M6t phan dung dich dugc 1 & 4°C, phin thi hai
duge @ & 25°C va phin thi ba duoc U & 40°C. Mbi dung dich dugc phan tich bing
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LC/MS sau ngay 1, ngay 2 va ngay 6 va dugc so sanh vdi duong cong hiéu chinh

chudn cta Vi du sb 45.
Vi du A: Nghién ctru tinh 6n dinh khi so sanh Vi du 45 véi hop chét Z:

Trong nghién ciru tiép theo, tinh 6n dinh dung dich cta hop chét cia Vi du 45
duoc xac dinh va duogc so sanh véi tinh dn dinh cta hop chit Z. Hop chét cta Vi du
45 1a hop chét iminothiadiazin dioxit theo sang ché. Hop chit Z 1a hop chét
iminopyrimidinon twong tmg. CAu tric ctia hop chit cta Vi du 45 va coa hop chét Z
dugc thé hién dudi ddy. Cac nghién ctru duoc tién hanh trong dém gbe nude pH = 7,4
¢ chita metanol & 4°C, 25°C va 40°C. O 4°C, hop chét ctia Vi du 45 thé hién hidu
sudt phan hity 0,93% sau 6 ngdy trong khi hop chat Z thé hién hiéu sudt phan hay
18,3% sau 1 ngay. O 25°C, hop chit ctia Vi du 45 thé hién hién hiéu sudt phan hay
7,4% sau 6 ngay trong khi hop chit Z thé hién hién hiéu suit phan hay 53,87%. O
40°C, hop chét ctia Vi du 45 thé hién hiéu suat phan hity 30,71% sau 6 ngay trong khi
hop chit Z thé hién hién hidu suat phan hiy 79,93% sau 1 ngay.

X
HN N/
H =0

A

(o}

Vi dy 45 Hop chét Z
(US2006011370)
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Tinh 6n dinh dung dich ctia Vi du s6 45 & d6 pH = 7,4

Pidu kién 4°C

S mé 7

Thoi gian, ngay Ban du 1 2 6
Thir nghiém (% dién tich) 99,82 99.69 | 99,04 | 98,89
Diéu kién 25°C

Thir nghiém (% dién tich) 99,82 98,45 96,07 | 92,43
Pidu kién 40°C

Thir nghiém (% dién tich) 99,82 96,32 89,70 | 69,11

a: két qua tir sy chuén hoa dién tich
ND = khéng duoc phat hién.  (-) thay cho > 20% hiéu sut phan huy

Tinh &n dinh dung dich cta hop chit Z & d6 pH = 7,4

Diéu kién 4°C

S6 mé 7

Thoi gian, ngdy Ban déu 1 2 6
Thir nghiém (% dién tich) 88,15 69,84 - -
Piéu kién 25°C

Thtr nghiém (% dién tich) 88,15 34,28 - -
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Didu kién 40°C

Thir nghiém (% dién tich) 88,15 8,22 - - -

a: xip xi RRT déi v6i cac hop chat lién quan. Két qua tir sy chudn héa dién tich
ND = khong duge phét hién.  (-) thay cho > 20% hiéu suét phan hiy

Dung dich gbc chita hop chét thir nghiém duoc didu ché bang cach hoa tan
khoang 3 mg mdi hop chit trong 3 mL axetonitril. C4c dung dich chuén cua hop chit
thir nghiém dugc didu ché bing cch pha lodng 1 mL dung dich géc bing cach bd
sung 4 mL axetonitril. Cac dung dich chuan ndy dwoc bao quan & 4°C. MAu duoc
diéu ché bing cach pha lodng 1 mL dung dich gbc v6i 4 mL dém phosphat 50 mM
pH = 7,4. Cac mau nay dugc bio quan & 25°C khong c6 anh sang. Cac dung dich
chuin va mau dugc phan tich bing LC/MS tir ddu va & ngay 1, ngay 4, va ngay 6.

Diéu kién HPLC:

Pha dong A: dém amoni axetat 10 mM d9 pH = 5: metanol (90 : 10)
Pha dong B: dém amoni axetat 10 mM d6 pH = 5: metanol (10 : 90)
Cot: Zorbax SB-Phenyl 4,6 x 50 mm, 1,8 pm

Nhiét do cot: 40°C

Dong: 0,8 mL/phut.

Gradien:
Thoi gian (phut) %B
0 40
9 100
11 100
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May do: UV & bude soéng 220 nm va 236 nm
MS, ion héa ES, kiéu duong, dé xac dinh chi & thoi diém cudi cung.
Cac thuat ngit dugc dua ra trong bang dudi day c6 cc nghia sau:

% dién tich 1a sy két hop dinh tr HPLC nhu duoc dua ra bdi phin mém
Waters Empower 1I.

RRT Ia thoi gian luu tuong doi ctia san phdm mdi so v4i dung dich chuan cta

hop chét thir nghiém.
Cong thire cho RRT la:

thoi gian luu cua san pham mai

thoi gian luu dung dich chudn

M + 1 13 khéi luong quan sat dugc gbém thém mot proton (+ 1 don vi khdi

lugng).
ND tirc l1a khong c¢6 dinh nao dugc phat hién bdi may do UV,

* tirc 12 khong c6 ion nao dugc phat hién béi may phd khdi.

Vi du B: Nghién ctru tinh 6n dinh khi so sanh Vi du 47 v&i hop chdt Y:

Trong nghién ciru dudi ddy, tinh 6n dinh dung dich cta hop chét ciia Vi du 47
dugc xac dinh va dugce so sénh véi tinh dn dinh ctia hop chét Y. Hop chét cia Vi du
47 13 hop chét iminothiadiazin dioxit theo sing ché. Hop chét Y 1a hop chét
iminopyrimidinon twong tmg. C4u tric ctia hop chét ciia Vi du 47 va ctia hop chét Y
duoc thé hién dudi day. Céc nghién ctiru duoc tién hanh trong dém pH = 7,4 & 25°C.
Trong diéu kién nay, hop cht ctia Vi du 47 thé hién 0% san phim thiy phéan sau 6
ngay trong khi hop chit Z thé hién 12,45% san phim thay phan.
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Hop chitY
US (20070287692)

Vidu 20: MW khéng chira bazo = 374,09

Mo ta RRT |M+1 | %dién % dién % dién % dién
dinh tich, ban tich, ngay | tich, ngay | tich, ngay
dau 1 4 6
Dung dich | Vidu47 | 1,00 |375,10 | 98,53 98,55 98,52 98,52
chuan
Chua 1,49 | * 1,47 1,45 1,48 1,48
biét
Mau & @ | Vidu47 | 1,00 |375,10 | 98,55 98,56 98,53 98,53
pH=74
Chua 1,49 | * 1,45 1,44 1,47 1,47
biét

Hop chat Y: MW khéng chita bazo = 338,12

Métadinh |RRT |M+1 | %dién % dién % dién % dién
tich, ban | tich, ngay | tich, ngay | tich, ngay
dau 1 4 6
Chudn | HopchitY |[1,00 |339,15]100,0 100,0 100,0 100,0
Maué |HopchatY | 1,00 |339,101 99,36 96,89 93,02 87,55
do pH )
=74 | San phém 0,76 | 357,10 | 0,64 3,11 6,98 12,45
thuy phén

Mac du sang ché da duoc bdc 16 theo cac phuong 4n cu thé duge néu & trén,
céc thay thé, cai bién, bién ddi va cac bién thé khac cia chiing s& van dugc hidu boi
ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuét tuong tng. Tét ca céc thay thé,

cai bien, va bien thé nay dugc du tinh nam trong muc dich va pham vi ctia sang ché.
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YEU CAU BAO HO

1. Hop chét, hoic tautome ctia nd, trong d6 hop chét nay cé cong thirc:

2. Dugc pham chita chit mang hozc chat pha lodng duoc dung va hop chit theo diém

1 hoédc tautome ctia no.

3. Mudi dugc dung ciia hop chat hoic tautome ctia n6, trong d6 hop chit nay c6 cong

thire:

0
N=
\_/

Cl

4. Mudi dugc dung theo diém 3, trong do mubi nay dugc chon tir nhom gém axetat,
ascorbat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat,
metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,

sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.
5. Mudi duoc dung theo diém 4, trong d6 mudi nay 1a mubi hydroclorua.
6. Mudi duoc dung theo diém 4, trong d6 mudi nay 1a mubi toluensulfonat.

7. Duogc phém chira chét mang hodc chét pha lodng dugc dung va mubi duge dung

theo diém bt ky trong s6 cac diém tir 3 dén 6.

8. Hop chét, hoic tautome ctia nd, trong d6 hop chit nay c6 cong thic:
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9. Duoc pham chira chdt mang hodc chit pha lodng duoc dung va hop chit theo diém

8 hoac tautome ciia no.

10. Mudi duge dung ctia hop chit hodc tautome cta né, trong d6 hop chit nay c6

cong thuc:

NH
NH
_CH
N— 'Tl 3
=0
\ / : s\(\j
F3C F CH3

11. Mudi dugc dung theo diém 10, trong d6 mudi ndy dugc chon tir nhém gdm
axetat, ascorbat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat,
metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,

sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.
12. Mubi duge dung theo diém 11, trong d6 mudi nay 1a mubi hydroclorua.
13. Mudi duoc dung theo diém 11, trong d6 mudi nay 13 mudi toluensulfonat.

14. Duogc phém chira chét mang hodic chét pha lodng dugc dung va mubi duge dung

theo diém bét ky trong sb cac diém tir 10 dén 13.

15. Hop chét, hodc tautome clia n6, trong d6 hop chit niy c6 cong thirc:
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@)
N— /CH3
\ 7

16. Dugc phim chita chét mang hodc chit pha lodng duge dung va hop chét theo

di€m 15 hodc tautome ctia no.

17. Mudi dugc dung cta hgp chét hodc tautome ctia né, trong d6 hop chét nay cé

cong thiec:

18. Mudi dugc dung theo diém 17, trong d6 mudi nay duoc chon tir nhém gdm
axetat, ascorbat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat,
metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,

sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.
19. Mudi duge dung theo diém 18, trong d6 mubi nay 1a mudi hydroclorua.
20. Mubi duoc dung theo diém 18, trong d6 mudi nay 13 mudi toluensulfonat.

21. Duoc phém chira chét mang hodc chét pha lodng dugc dung va mudi duoc dung

theo diém bét ky trong sb céc diém tir 17 dén 20.

22. Hop chét, hodc tautome ctia no, trong d6 hop chét nay c6 cong thic:
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23. Duoc phdm chira chit mang hozc chit pha lodng duoc dung va hop chét theo

di€m 22 hoac tautome cia no.

24. Mubi dugc dung cua hop chit hodc tautome cua nd, trong d6 hop chét nay cd

cong thue:

25. Mubi dugc dung cua hogp chit hodc tautome theo didm 24, trong do mubi nay
duoc chon tir nhém gém axetat, ascorbat, benzoat, benzensulfonat, bisulfat, borat,
butyrat, xitrat, camphorat, camphorsulfonat, fumarat, hydroclorua, hydrobromua,
hydroiodua, lactat, maleat, metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat,

propionat, salixylat, sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.

26. Mubi duge dung ctia hgp chit hoic tautome theo diém 25, trong d6 muéi nay la

muoi hydroclorua.

27. Mubi duge dung ctia hgp chit hogc tautome theo diém 25, trong d6 mudi nay 1a

muoi toluensulfonat.

28. Duogc phém chira chit mang hodc chét pha lodng dugc dung va mudi dugc dung

theo diém bét ky trong sb cac diém tir 24 dén 27.

29. Hop chét, hoic tautome ciia né, trong d6 hop chat nay c6 cong thirc:
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30. Dugc phadm chira chét mang hodc chét pha lodng dugc dung va hop chét theo

diém 29 ho#c tautome cua nd.

31. Mubi duoc dung ctia hop chit hodc tautome cia no, trong dé hop chét nay cé

cong thuc:

32. Mudi dugc dung theo diém 31, trong d6 mubi nay dwoc chon tir nhém gbm
axetat, ascorbat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat,
metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,

sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.
33. Mubi duoc dung theo diém 32, trong d6 mudi nay 1a mudi hydroclorua.
34, Mubi duoc dung theo diém 32, trong d6 mudi nay 14 mubi toluensulfonat.

35. Dugc phdm chira chét mang hoic chét pha lodng duge dung va mubi duge dung

theo diém bt ky trong sb céc diém tir 31 dén 34.

36. Hop chét, hoic tautome clia no, trong d6 hop chat nay c6 cong thirc:
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37. Duoc phém chira chét mang hodic chit pha lodng dugc dung va hop chét theo

di€ém 36 hodc tautome ctia no.

38. Mubi duoc dung ctia hop chit hodc tautome cua no, trong d6 hop chit nay co

cong thuec:

e

39. Mubi duge dung theo diém 38, trong do mubi nay dugc chon tir nhom gém
axetat, ascorbat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat,
metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,

sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.
40. Mudi dugc dung theo diém 39, trong d6 mudi nay 1a mubi hydroclorua.
41. Mudi dugc dung theo diém 39, trong d6 mudi nay 1a mudi toluensulfonat.

42. Duoc phém chita chét mang hodc chét pha lodng dugc dung va mubi dugc dung

theo diém bét ky trong s6 cac diém tir 38 dén 41.

43. Hop chét, hoic tautome clia né, trong d6 hop chat nay c6 cong thirc:
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44. Duogc phém chira chét mang hodc chét pha lodng dugc dung va hop chét theo

di€m 43 ho#c tautome ctia no.

45. Mubi dugc dung hop chit hogc tautome cia nd, trong d6 hop chit nay co cong
thac:

46. Mubi duge dung theo diém 45, trong do mubi nay dugc chon tir nhom gém
axetat, ascorbat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat,
metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,

sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.
47. Mudi dugc dung theo diém 46, trong d6 mudi nay 1a mudi hydroclorua.
48. Mudi dugc dung theo diém 46, trong d6 mudi nay 1a mudi toluensulfonat.

49. Duoc phém chira chét mang hodc chét pha lodng dugc dung va mudi duge dung

theo diém bét ky trong s6 cac diém tir 45 dén 48.

50. Hop chét, hoic tautome ctia no, trong d6 hop chit nay c6 cong thirc:
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51. Dugc phdm chira chit mang hodc chét pha lodng duge dung va hop chét theo

diém 50 hodc tautome cua no.

52. Mudi duge dung cta hop chét hodic tautome ctia no, trong d6 hop chét nay cé

cong thire:

(@)
/\?\ |
VAN
Me0>\/

53. Mudi duoc dung theo diém 52, trong do mubi nay dugc chon tir nhém gém

axetat, ascorbat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat,
metansulfonat, naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,

sucxinat, sulfat, tartarat, thioxyanat, va toluensulfonat.
54. Mubi duoc dung theo diém 53, trong d6 mubi nay 13 mudi hydroclorua.
55. Mudi dugc dung theo diém 53, trong d6 mudi nay 13 mudi toluensulfonat.

56. Dugc pham chira chit mang hoic chét pha lodng dugc dung va mudi duge dung

theo diém bt ky trong s cac diém tir 52 dén 55.
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