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Linh vuwc k§ thuit dwec dé cap

Séang ché dé cap dén hop chit purin, quy trinh diéu ché ching, dugc phdm chira

hop chit purin nay dé sir dung trong viéc diéu tri bénh nhiém virut.

Tinh trang ky thuit ciia sang ché

Séng ché md ta viéc sir dung dan xuét purin trong viéc diéu tri bénh nhiém
virut, rdi loan mién dich hodc viém, nhd d6 lién quan dén su diéu bién, hodc cha van
cta thy thé gidng toll (TLR). Thu thé gidng toll 1a protein xuyén mang bac mdt dic
trung boi Vl‘lng gidu loxin ngoai bao va sy mé rong té bao chit ma cé chira ving bao
toan. Hé mién dich bim sinh c6 thé nhan dién mAu phan tir lién quan dén mdm bénh
thong qua cac TLR dugc biéu hién trén bé mat t& bao cua loai té bao miln dich nhét
dinh. Viéc nhan dién mAm bénh la hoat hod sy san xXuét xytokin va diéu hoa tdng cua
phén tir ddng kich thich trén thé thuc bao. Didu nay din dén su diéu bién ctia dic tinh

cuaté bao T.

U'e tinh ring hiu hét cac loai dong vét c¢6 vi ¢6 tir mudi dén mudi 1am loai thu
thé gibng toll. Mudi ba TLR (duoc goi 1a tir TLR1 d&n TLR13) d3 duoc x4c dinh &
ngudi va chudt cing nhau, va dang twong duong cua nhiéu loai trong s chung da
duoc phat hién & cac loai ddng vat ¢ va khac. Tuy nhién, dang twong duong ciia TLR
da cho dugc phat hién & nguoi khong c6 mit & tAt ca cac dong vat c¢6 va. Vi dy, gen
ma hoa cho protein tuong ty véi TLR10 & nguoi c6 mét & chudt, nhung dudng nhu da
bi lam hu hong & thoi diém nao d6 trong quéa khr boi retrovirut. Mt khac, chudt biéu
hién cac TLR 11, 12, va 13, khong cé TLR nao trong s6 d6 c6 miat & ngudi. Cac dong
vat ¢6 vi khéc ¢6 thé biéu hién TLR ma khong duoc phat hién & ngudi. Céc loai khong
phai dong vat c6 va khéac co thé c6 TLR khac biét v6i dong vat c6 via, nhu duge chimg
minh bdi TLR14, ma dugc phat hién & cd xem sao Takifugu. Diéu nay c6 thé 1am phirc
tap quy trinh s dung dong vat thi nghi¢m lam md hinh cho hé mién dich bim sinh &
nguoi.

Téng quan vé thy thé gidng toll, vi du, xem trong bai bédo: Hoffmann, J.A.,

Nature, 426, p33-38, 2003.
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Céc hop chit thé hién hoat tinh trén thu thé gidng toll d& duge md ta trudce day
ching han nhu dan xudt purin trong tai lieu WO 2006/117670, WO 2011/049825, va
W02009/05687, dan xuét adenin trong tai litu US 2007/25303, WO2008/114008,
EP2138497, EP 1939198, WO 98/01448, va WO 99/28321, va pyrimidin trong tai li¢u
WO 2009/067081.

Tuy nhién, van rat can c6 chit didu bién thu thé giéng Toll khac ¢é do chon loc
t6t hon, hiéu luc cao hon, d6 6n dinh chuyén hoa cao hon, kha ning hoa tan cao hon va

profil an toan dugc cai thién so véi1 cac hop chét trong tinh trang k¥ thuat.

Ban chit k§ thuit ciia sang ché

Theo sang ché hop chat ¢6 cong thirc (I) duoc dé xuét:

NH,
H
NN
J S
R4 N/ N\

VTR (D,

hodc mudi, solvat hodc chit da hinh dugc dung cda chung, trong dé:
Y la (Cy4)alkylen,
R, 14 a heteroaryl' va

R, 12 aryl® hodc heteroxyclyl.

M3 ta chi tiét sang ché

Thuét ngit heteroaryl' c6 nghia la imidazolyl, pyridyl, pyrimidyl, pyrolyl,
pyrazolyl, furyl, oxazolyl, oxadiazolyl, isoxazolyl, pyrazinyl hodc thiazolyl.
Heteroaryll tuy y duoc thé béng mot hodc nhiéu phﬁn tir thé doc 1ap duge chon tir
hydroxyl, C,salkyl, C,4 alkoxy, triflometyl, Cs, xycloalkyl, phenyl, halogen,
hydroxyl-C, 4 alkyl, C,4-alkoxy- C,.4-alkyl-, hodc C,alkyl-dietoxyphosphoryl. ’
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Thuét ngit aryl® bao gdm phenyl, naphtyl, antraxenyl va phenantrenyl va t6t hon
- 1a phenyl. Aryl2 tuy y duoc thé bé‘mg mot hodc nhiéu phén tir thé doc 1ap dugc chon tur
hydroxyl, C,. alkyl, C;4 alkoxy, triflometyl, CO,R;, R4RsN-C,4-alkyl-, halogen,
hydroxyl- C;4 alkyl-, NR¢R;, C(O)Rs, C(O)NR¢R;, Cy4alkyl-dietoxyphosphoryl hodc
axit C; _4alkyl-phosphonic.

R; dugc chon tir H va C ¢ alkyl.

R4 va Rs cung v61 nguyén tir nito ma cad hai nhém nay gan vao tao thanh di

vong duoc chon tr nhém goém co:

- O O O
F N
N/\/ Y N N
Cr G O Or
F
' F
mdi nhém Ry va R; ddc 1ap duogc chon tir H, C4-alkyl hoic Ci4alkoxy.

Thuat ngit “heteroxyclyl” ding dé chi tetrahydropyran va heteroaryl’.

Thuit ngt heteroaryl> bao gdm  pyridyl, tetrahydroisoquinolinyl,
imidazopyridinyl, quinolinyl, isoquinolinyl, pyrazinyl, pyrimidyl, naphtyridinyl,
pyridazinyl, benzimidazolyl, benzothiazolyl, pyrazolyl, thiazolyl, imidazolyl, indaiolyl.
Heteroaryl2 tuy y duoc thé béng mot hodc nhiéu phén tir thé doc lap dugc chon tr
halogen, hydroxyl, C,.4alkyl,C,4alkoxy, oxy-C,4alkylamin hodc pyrolidinyl-metanon.

Theo phuong an khéc, sang ché dé cap dén hop chit c6 cong thuc (I) trong do R,
duoc chon tir nhém gdm c6 imidazolyl, pyrazolyl hodc pyridinyl mdi nhém nay tiy ¥
duogc thé bang mot hodc nhiéu phan tir thé doc lap dugc chon tir halogen, hydroxyl, C;
alkyl, C,4alkoxy hodc C;¢ xycloalkyl.

Hop chét duoc uu tién theo sang ché 1a cac hop chét dugc liét ké trong Bang 1
va Bang 2 14n luot 6 tiéu @& 1a cac s6 sau: 1, 4, 9, 23, 24, 25, 26, 35, 36, 48, 49, 50, 51
va 54.
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Ngoai ra, sdng ché dé cap dén dugc phém chtra hgp chét ¢6 cong thire (I) hoac
mudi, solvat hodc chit da hinh dugc dung ctia chung cung véi mdt hodc nhiéu t4 dugc,
chét pha loing hozc chit mang dugc dung.

Mot phdn cta sang ché ciing dé cap dén hop chit c6 cong thirc (I) hodc mudi,
solvat hodc chét da hinh duoc dung ctia ching hoic dugc phim néu trén d& sir dung
1am thubc.

Séang ché ciing d& cap dén hop chit c6 cong thirc (I) hosic mudi, solvat hodc chat
da hinh dugc dung cta ching hodc dugc phém néu trén dé sur dung trong viéc diéu tri

roi loan trong d6 bao gom ca sy di€u bién cua TLR7.

Thuét ngit “alkyl” dung d& chi hydrocacbon béo no mach thing hoic mach

nhanh chira sb lugng xé4c dinh clia nguyén tir cacbon.
Thuét ngt “halogen” ding dé chi flo, clo, brom hoic iot.

Thuét ngit “xycloalkyl” ding dé& chi vong carboxyclic chira s6 lugng xac dinh

clia nguyén tir cacbon.

Thuét ngit “alkoxy” ding dé chi nhém alkyl (mach cacbon va hydro) dugc lién

két don vdi oxy giéng nhu trong trudng hop nhém metoxy hoc nhém etoxy.

Mubi duoc dung ctia hop chét c6 cong thue (I) bao gém mudi cdng axit va mudi
bazo cua chung. Mubi cong axit thich hop duoc tao thanh tir axit ma tao thanh mubi

khong dcf)c; Mubi bazo thich hop dugc tao thanh tir bazo ma tao thanh mubi khéng ddc.

Hop chét theo sang ché ciing c6 thé ton tai & dang solvat hod va khong solvat
hoa. Thuét ngit “solvat” dugc ding trong ban md ta niy d mo ta phirc hop phén tir
chira hop chit theo sang ché va mot hodc nhiéu phan tir dung méi duoc dung, vi dy,

etanol.

Thuét ngir “chit da hinh” ding & chi kha ning ctia hop chit theo sang ché ton
tai & nhiéu hon mdt dang hodc ciu tric tinh thé.

Hop chét theo sang ché c6 thé tdn tai & dang goi 1a “(c4c) tautome” ding dé chi
chét ddng phén cta hop chét hitu co ma d& dang chuyén ddi qua lai bang phan ting hoa

hoc goi 13 phan tmg tautome hod. Phan tmg nay d4n dén sy dich chuyén hinh dang ctia
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nguyén tir hydro hodic proton, kém theo sy chuyén ddi cta lién két don va lién két doi
lién ke.

Hop chét theo sang ché c¢6 thé dugc ding dudi dang san pham két tinh hogic vo
dinh hinh. Chiing c6 thé thu dugc vi du dudi dang banh ran, bt, hoic mang bing cac
phuong phép chéng han nhu phuong phép két tia, phwong phép két tinh, phuong phap
lam dong kho, phwong phép phun khé, hosic phuong phép 1am khé bing cach 1am bay
hoi. Ching c6 thé duge ding mdt minh hoic két hop véi mot hoic nhiéu hop chét khac
theo sang ché hoac két hop véi mét hoac nhiéu thubc khic. Théng thuong, chung c6
thé duogc dung dudi dang ché phém két hop v6i mot hodc nhiéu t4 duge duge dung.
Thuét ngir “t4 dugc” duge ding trong ban mé ta nay dé md ta thanh phén bit ky khéng
phai 1a (céc) hop chét theo sang ché. Viéc lua chon ta dugc phu thude nhiéu vao cac
yéu t6 ching han nhu phuong thirc ding cu thé, higu qua cta ta dugc 1én kha ning hoa

tan va do On dinh, va ban chat cta dang liéu lugng.

Hop chét theo sang ché hoic nhém phu bit ky ciia ching cé thé duge tao ché
phim thanh c4c dang dugc phdm khéc nhau cho cic muc dich str dung khéc nhau. Déi
voi duogce phém thich hop, cé thé trich din ra tit ca céc duoc phém thuong dugce su
dung 1am thudc ding toan than. P& bao ché dugc phim theo sang ché, lugng hiru hidu
ctia hop chét cu thé, tuy ¥ & dang mudi cong, lam thanh phin hoat tinh dugc két hop
trong hdn hop nhuydn véi chit mang duge dung, ma chit mang nay cé thé c6 nhidu
dang tuy thudc vao dang cua ché phdm mong mudn dé sir dung. Cac dugc phdm nay
mong mudn & dang liéu lwong don thich hop, vi du, dé str dung qua dudng miéng, qua
duong truc trang, hodc dudi da. Vi duy, trong viéc bao ché duge phém & dang lidu
lugng dung qua duong mi€ng, moi truong duge thong dung bat ky c6 thé dugc sir
dung chéng han nhu, vi dy, nuéc, glycol, dau, rugu va chit trong tu trong trudng hop
ctia ché phdm long ding qua dudng miéng ching han nhu huyén phu, si rd, cén ngot,
nhii trong, va dung dich; hodc chét mang rin chéng han nhu tinh bdt, dudng, cao lanh,
chét pha lodng, chit bdi tron, chét lién két, chit phan tan va chit twong tu trong trudng
hop cta bdt, vién tron, vién nang, va vién nén. Do dé str dung, nén vién nén va vién
nang 13 dang don vi lidu luong ding qua dudng miéng cé loi thé nhét, trong trudng
hop do chét mang dugc ran hién nhién duoc st dung. Ciing dugc bao g@)m 1a ché phém

dang rin ma c6 thé dugc chuyén hoa, ngay trudc khi sir dung, thanh dang 1éng. Trong
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dugc phim thich hop d& dung duéi da, chit mang tuy y chira chit ting thAm va/hoic
chét 1am &m thich hop, tuy y két hop v&i chit phu gia thich hop c6 ban chét bat ky & ty
16 nho, ma chét phu gia khong gay ra tac dung c6 hai ddng ké 1én da. Chat phu gia ndy
c6 thé thuan loi st dung cho da va/hoac cé thé hitu dung dé didu ché duoc phém mong
mudn. Céc duoc phim nay c6 thé dwoc ding theo nhiéu cach, vi du, dudi dang miéng
dan qua da, du6i dang dugc phdm chinh x4c, dudi dang thubc m&. Hop chét theo sang
ché ciing c6 thd duoc sir dung bing cach xdng hodc bom khi bang phuong phép va
dang ché phim dugc ding trong linh vuc dé st dung bing cach nay. Do d6, nhin
chung hop chét theo sang ché c6 thé dwoc ding cho phdi & dang dung dich, huyén phi
hodc bot kho.

Dic biét c6 1oi theo sang ché 13 @ bao ché duoc phém néu trén ¢ dang lidu don
vi 48 d& dang st dung va ddng nhit v& lidu lugng. Dang lidu don vi nhu dugc sir dung
trong ban md ta nay dung dé chi cac don vi rdji rac v& mit vét Iy thich hop lam liéu don
vi, mbi don vi chira lugng dinh truée cia hoat chit duoc tinh toan dé tao ra tic dung
didu tri mong mudn két hop v&i chit mang dugc dung can thiét. Vi du v& dang 1idu don
vi nay 1a vién nén (bao gém vién nén c6 ranh hodc dugc bao), vién nang, vién tron, goi
bot, vién nhén, thubc dan, dung dich hodc huyén phu tiém va dang tuong tu, va phuic

hop phén tach cua ching.

Chuyén gia trong linh vuc didu tri cdc bénh nhiém tring s& c6 thé xac dinh
luong hiru hidu tir két qua thir nghiém dugc thé hién duéi ddy. Nhin chung, du dinh
ring luong hang ngdy hitu hidu sé nim trong khoang tir 0,01 mg/kg dén 50 mg/kg
trong luong co thé, t5t hon 1a tir 0,1 mg/kg dén 10 mg/kg trong lugng co thé. Co thé
thich hop dé ding liéu luong cin thiét dudi dang hai, ba, bdn hodc nhidu hon liéu phu
& cac khoang thoi gian thich hop trong ca ngay. Liéu phu nay c6 thé dugc tao ché
phdm duéi dang liéu don vi, vi duy, chira tir 1 &n 1000mg, va cu thé 14 tir 5 d&én 200mg

thanh phin hoat tinh trong m&i dang liéu don vi.

Liéu lugng chinh x4c va tin sudt sir dung phu thudc vao hop chét cu thé c6 cong
thirc (I) dugce st dung, tinh trang bénh cu thé can diéu tri, d6 trAm trong ctla tinh trang
bénh cin didu tri, d6 tudi, cAn ning va tinh trang sinh Iy chung ctia bénh nhén cu thé
cling nhu thudc khac ma c4 thé c6 thé ding, nhu di biét d6i véi ngudi c6 hidu biét

trung binh v& linh vuc k§ thuét ndy. Ngoai ra, c6 bang chimg 13 lugng hitu hiéu c6 thé
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giam di hodc ting 1én tuy thudc vio dap tmg ciia dbi tuong duoc diéu tri va/hodc tuy
thudc vao dénh gia ciia thy thube ké don hop chét theo séng ché. Do d6, cac khoang
luong hitu hiéu néu trén chi 1a huéng din va khéng nhim 1am giéi han pham vi hoic

vi€c st dung sang ché & muc d6 bat ky.
Vi du thie hién sang ché
Phén thir nghiém

So d chung ctia phwong phép diéu ché hop chit cudi cling (Phwong phap 1)

NCINH2 NC INVO\/ __________ N IN\) _______ N
S - T N

NC” >NH CH(OEt)3 NC”~ “NH, benzylamin HyoN
2 dioxan

’
HN N s - CIN\ | >Br - - Mo N =
CClLCN N~ N CH,ONa /o\f/k\N \
Cs,CO; ol CH5OH
o]
~N
NHz NH2
Z N NZ N
------------ - o N\l S—oH e | H—oH
1. 6N HCI H” \n)\N 0 H N
2. LiOH, THF, nuéc 0 RHK( NH, O
R2
chitnbi  t
NH, NH;
N N
0 N N NZ \
§ \|N>—0H \ \|N>—OH
-------------- > R1 L R1 S N
R, O NH,Ac \S\/NH
toluen R,
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INHz CH(OEt)3 NCINVO\/
NC” “NH, dioxan NC” “NH,

NC

A-1
Didu ché hop chét trung gian A-1

Diaminomaleononitril (6g, 55mmol) va trietylorthoformat (9,2ml, 55mmol)
duoc két hop trong 1,4-dioxan (95ml) va dugc gia nhiét trong didu kién chung cét dén
khi thu dwoc 65ml ctia 1,4-dioxan/etanol dugc thu 1dy. HOn hop phan tmg duoc lam
ngudi xubng dén nhiét d6 trong phong va dung mdi dwoc lam bay hoi trong chén
khong. Phan con lai duoc tinh ché bang phuong phap sic ky cot sir dung gradien tir ete

diu mo dén 25% etyl axetat trong ete diu mé dé tao ra 5g A-1.

N
NCI Ny O~ benzylamin ][ N\>
NC™ "NH,

A-1 B-1
Didu ché hop chét trung gian B-1

Benzylamin (2,86ml, 26,3mmol) duoc bd sung timg giot vao dung dich chira A-
1 (4,1g, 25mmol) va anilin hydroclorua (50 mg) trong etanol (80ml), khudy & nhiét do
10°C. Hdn hop phéan tmg dugc khudy & nhiét d6 trong phong trong thoi gian 18 gid.
Hdn hop phén tmg dugc bd sung timg giot vao dung dich NaOH 1M (50ml), khudy &
nhiét @6 10°C, va huyén phu thu dugce duoc khqu ¢ nhiét d6 trong phong trong thoi
gian 18 gid. Chét ran dugc thu liy bang cach loc, dwoc rira bang nudc va dugc lam khd
trong chan khong. Hop chit néu & dé& muc nay dugc thu dudi dang chit rin mau tring
nhat, B-1 (4g).

NC NC

I:\> NBS, THF :[:\>_Bf

> HyN

B-1 c-1

Diéu ché hop chét trung gian C-1
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N-bromosucxinimit (4g, 22mmol) dugc bd sung timg phan vio huyén phti chira
B-1 (4g, 20mmol) trong THF (50ml) va hdn hop phan tmg dugc khudy & nhiét do
trong phong trong thoi gian 10 phit. Dung méi dugce lam bay hoi trong chan khong va
phén con lai duge chiét tir dung dich bdo hoa trong nudc chira NaHCO; (50ml) véi
etyl axetat (300ml), dugc lam kho béng Na,SO,, chét rin duogc loai bd béng cach loc,
va dung mdi chira dich loc dwoc loai bé dudi 4p sudt giam. Phan con lai duoc tinh ché
bang phuong phap sic ky cot st dung gradien diclometan dén 5% metanol trong
diclometan. C4c phan doan t6t nhit dwoc thu gom, dung méi dugc loai bo duédi ap sudt

giam dé thu dugc chét rin mau hdng, C-1 (3g).

cl. cl NH,
NC
' Cl cl I
H,N~ N _— CI\‘/‘\\N N
Cs,CO
\\Q 2003 Cl \\©
CcA1 D1

Diéu ché hop chit trung gian D-1

Tricloaxetonitril (4,8g, 17,3mmol) dugc bd sung vao huyén phii chira C-1 (4g,
14,4mmol) va Cs,COs (9,4g, 29mmol) trong toluen (50ml) va hdn hop phan tng dugc
khudy & nhiét d6 trong phong trong thoi gian 48 gio. Hon hop duge rét vao nude
(100ml) va duoc chiét bang etyl axetat (3 x 50ml), dwoc lam khd bang Na,SO,, chit
rén duoc loai bo bﬁng cach loc, va dich loc dugc c6 trong chan khong. Phén con lai
duoc tao huyén phu trong etanol (20ml) va duoc khudy & nhiét d6 trong phong trong
thoi gian 2 gid. Chét rén tao thanh dwoc thu gom bing cach loc va dugc rira bang

metanol dé tao ra chét rin mau tring nhat, D-1 (2,7 g).

NH, NH,
NH,
=z N =z N /
NP NN MeONa, MeOH 0 N)I \>—o/ o N\)\/I[ »—0
o Sl | N\>—Br >_O%N N — \”/]\N N
N —0 ol
SN0

D-1 E-1 F-1

Diéu ché hop chit trung gian F-1

-10-
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Natri metoxit (2,4g, 0,06mol) duoc bd sung vao huyén pht chira D-1 (5g,
12mmol) trong metanol (100ml) va hdn hop phan tng duoc gia nhiét & nhiét d6 hoi
Iwu trong thoi gian 16 gid. Hn hop duoc 1am ngudi trong bé nude da va duoc lam
dimg bing nude. Metanol dugc 1am bay hoi trong chan khong va phan con lai dugc
chiét bang etyl axetat. Lép hitu co dugc 1am khé va duge cd dé thu duge F-1 (4,6g,
chét thd).

NH,
NH
NN/ 2
[ Yo PN
0 X N
- \fH\N N | /Eo
—_— O N
e} pd jl)\N N
HCI 6N \\@
(0]
F-1 G-1

Diéu ché hop chét trung gian G-1

Hop chét trung gian F-1 (4,6g, 15mmol) dugc tao huyén phu trong dung dich
HCI 6N (trong nuéc) (75ml) va hdn hop phan g dugc khudy trong thoi gian 32 gitr &
nhiét d6 trong phong. Hon hop duge trung hoa bing amoniac va chét két tia thu duoc

duoc thu léy b%mg cach loc va duogc rira béng nudce dé thu duge G-1 (3,2g).

NH,
NH, H

N/

= N
o N\ | >=o _ HO\W/L;:i[:NP==O
- \”)\N \ NaOH 2N 5
0 \\© MeOH
G-1 H-1

Diéu ché hop chét trung gian H-1

Dung dich NaOH 2N (trong nudc) duoc bd sung vao dung dich cia G-1 (1g,
3,34mmol) trong metanol (50ml) va hdn hop phan tng duoc khudy & nhiét d6 trong
phong trong thoi gian 2 gid. Metanol dugc loai bd dudi ap sudt giam va hdn hop phan
g duoc axit hod dén d6 pH bing 2 bang dung dich HCI 2N (trong nuéc). Chit két
tha tao thanh dugc thu léy béng cach loc va duoc rira bé.ng nude dé thu duoc H-1
(0,95g).

-11-
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0 NH
NH, NH, 2 H
H HCI o -
| >=O o N N N
Hom/k\N N > N
EDC.HCI, pyridin o) \\Q
O MW, 40 phit, 110°C

H-1 1-1

Phuong phép diéu ché hop chit trung gian I-1

Hoén hop ctia H-1 (500mg, 1,4mmol), aminoketon 2 (284mg, 1,6mmol) va
EDCI (460mg, 2,4mmol) trong pyridin (10ml) dugc gia nhiét trong vi séng dén 110 d6
C trong thoi gian 0,5 git. Hon hop duge b dé tao ra san phdm thé ma duogc rira bang
axetonitril (10ml) va nuéc lanh dé tao ra san phdm hop chét trung gian I-1, dudi dang
chét rin mau tring nhat (0,5 g).
Hop chét 1

H2N H H2N H
o 0
7 7
N7\ f NH,OAc NT A f/@
(o) H \N \N
N\«\ \@ 180°C N:e\
(0] v/K\/NH

I-1 1

NH4OAc (5g) dugce bd sung vao lo va dugc gia nhiét trong bé diu dén khi néng
chay. Sau @6, I-1 (100 mg) dugc bd sung va hdn hop phan tmg duogc gia nhiét trong vi
séng trong thoi gian 1 gid & nhiét &6 180°C. Hon hop dugc rét vao nude va duge chiét
bang dung mdi hitu co hdn hop (diclometan:isopropanol 3:1, 2 x 60ml), dugc lam kho
va dugc cb. San phdm thd duge tinh ché bang HPLC diéu ché dé thu dwoc chét rin

mau vang, 1 (105mg).

Hop chét 2
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Hop chét 2 dugc tdng hop theo quy trinh dé tdng hop hop chit 1 (230mg).
Hop chit 3

H,N :
—0
N>/\\QR
T/E” @
N‘

Hop chét 3 dugc tdng hop theo quy trinh dé tdng hop hop chit 1 (205mg).

3

Quy trinh chung dé diéu ché aminoketon
So dd hoé hoc chung

o] SOCl, 0 CH3N, O HCl/dioxan

R—( --------- > R—< -------- > R—<_ -------- > R{_
OH toluen, hdi luu cl Et,0, 0°C —N=N THF, 0°C cl

Axit carboxylic (1) dugc chuyén hod thanh clorua axit twong ting 2 nhd thionyl

clorua. Ciing c6 thé sir dung chéit clo hoa khac, vi du oxalyl clorua hozc phospho

oxyclorua). Clorua axit (2) dugc xir Iy bing diazometan & nhiét d6 thip hon dé thu

dugc diazoketon (3). Diazoketon (3) dwoc chuyén ho4 thanh alfa-cloketon ctia né (4)

thong qua viéc bd sung axit clohydric & nhiét do thép. Clo ctia alfa-cloketon (4) duoc

thay thé bang azit, tir ngudn azit thich hop nhu natri azit, trong sw c6 mit ctia, thong

thuong 1a, dung mdéi khdng proton ludng cuc, vi du DMSO.
Diéu ché aminoketon 1.

So dd phan tng
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m s,00|2 O CHgN, O HCl/dioxan 0
_— —
OH toluen, hédi lou Cl Et20, 0°C —N=N THF, 0°C al
B c D

NaNa Hz Pd/C
DMSO RT Q-—<7 MeOH O_<—NH2 JHCI
Buéce 1. B6 sung SOCL, (lSml) vao dung dich cia A (15g, 0,13mol) trong toluen
(50ml). Hon hop phan tmg duoc hdi luu trong thdi gian 3 gio. Toluen duoc loai bd

dudi ap suét giam. San phim clorua axit thu duge duéi dang chét 16ng mau nau (16g)

va dugc st dung truc tiép trong budc tiép theo.

Budc 2. B sung CH,N, (200ml) vao dung dich ctia B (16g, 0,12 mol) trong
dietylete (100ml) & nhiét @6 0°C. H3n hop phan tmg dugc khudy trong thoi gian 2 gid
& nhiét d6 nay. Ete dugc loai bod trong chan khong & nhi€t d9 trong phong. San phém
duge tinh ché bing phuong phap séc ky nhanh (gel silic oxit, dung méi rira giai: ete
dau mo: etyl axetat 10:1) d tao ra C (12g).

'H NMR (CDCls, 400MHz): § (ppm) 5,18 (br. s., 1H), 2,65 (br. s., 1H), 1,45 -
1,81 (m, 8H)).

Buéc 3. B6 sung ting giot HCl 4N/dioxan vao dung dich ctia C (12g,
0,096mol) trong THF (65ml) & nhiét @6 0°C. Phan g dugc kiém tra bang TLC. Phan
ng duoc trung hoa bing NaHCO; (bio hoa trong nuéc). Hon hop duoc chiét bing etyl
axetat (2 x 150ml), dugc lam khd va dugc c6 détaora D (1 1g). San phém nay dugc sur

dung ngay 14p tirc cho budc tiép theo.

'H NMR (CDCL, 400MHz): § (ppm) 4,10 (s, 2H), 3,04 (quin, J=7,3Hz, 1H),
1,54 - 1,87 (m, 8H)

Budéc 4. B sung NaNj (3,9g, 0,06mol) vao dung dich ctia D (7,3g, 0,05mol)
trong DMSO (30ml). Phan tmg dugc khudy qua dém va duoc kiém tra bang TLC.
Phan tng dugc rét vao nude (50ml) va dugc chiét bang etyl axetat (2 x 100ml), dugc
lam kho béng natri sulfat, cht rin duoc loai bd béng cach loc va dung méi chira dich
loc duoc loai bd dudi p suit giam. San phim thé dugc tinh ché bing sic ky gel silic

oxit bing cach sir dung gradien ete ddu mé dén etyl axetat dé thu dugc E (5,28g).
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19635
'H NMR (CDCls, 400MHz): § (ppm) 3,93 (s, 2H), 2,83 (quin, J=7,3 Hz, 1H),
1,56 - 1,84 (m, SH)

Budc 5. Hon hop cia E (3,28g, 0,02mol), HC1 dim dic (1,8ml, 0,02 mol) va 1g
Pd/C (10%) trong 30ml ctia metanol duoc khudy qua dém duéi 4p suét 344,74.10° Pa
(50psi) ctia khi quyén hydro. H3n hop phan tng dugc loc va dugc cb dé tao ra

aminoketon-1 (2g).

'H NMR (MeOD, 400MHz): § (ppm) 4,03 (s, 2H), 3,01 - 3,12 (quin, J=7,3 Hz,
1H), 1,67 - 1,98 (m, 8H)

Aminoketon-2

0
L—NHZ,HG

Aminoketon 2

Aminoketon-2 dugc didu ché theo quy trinh d& diéu ché aminoketon-1.

Aminoketon 3

O
NH, HCI

Aminoketon 3

Aminoketon-3 dugc didu ché theo quy trinh d& diéu ché aminoketon-1.
So dd chung cta phuong phép didu ché san phim cudi cing (Phuong phép 2)

Reo N_ N H2N N I HoN H

= ¥
\ X—0 —0
— j\N\ N7\ HCl, dioxan N7\ 7/
N N Br R R N N
—~ N [ 7 N NN e > -
\&Y - > N—Q\N N \_@
N\@ EtONa, EtOH = N=—
HoN N.
2 R1/%\/ R, R1/S\/N\R3

Diéu ché hop chit 4
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N N g N " ¢
W\Y Nj/L " @

C-1 4

Hon hop ctia C-1 (1,6g, 5,78mmol) (phuong phép tdng hop nd nhw duge mo ta
trong cong bd don qudc t& s6 W020060117670 & cac trang 59-60: “Diéu ché 6, 7 va
8” 14n luot dé thu duwoc 5 amino-1-benzyl-2-bromo-1H-imidazol-4-cacbonitril) va 2-
xyano-imidazol (592mg, 6,35mmol) trong NH3/MeOH (7N) (60ml) dugc khudy &
nhiét d6 140°C trong thoi gian 48 gid trong binh phan Gng chiu d4p. Dung méi duoc
1am bay hoi. Hop chét tho dugc tinh ché bang sic ky cot trén cot gel silic oxit (15-
40um, 40g), trong DCM/MeOH/NH,OH 97/3/0,5 — 95/5/0,5) dé tao ra hop chit 4
(78mg, hidu suét 4,4%).

Phuong phap tdng hop thay thé ciia hop chét 1

N/

Si—

(¢}

~

N =N H,N H

v Nz

N -1 N7\ 7
Br N
=~ N EtONa/EtOH =
=Y Tl

HaN \-’Q 2- HCI (37% trong H20) V/«\/N H
NaF, THF/MeOH

Bude 1:

EtONa (904mg; 13,3mmol) duoc bd sung vao dung dich clia 2-xyano-imidazol
I-1 (0,7g; 2,66mmol) va hop chét trung gian C-1 (736mg; 2,66mmol) trong EtOH
(30ml). Hon hop duoc khudy & nhiét @6 90°C trong thoi gian 16 gid. Dung méi dugc
loai bd dudi ap sudt giam. Chét thd dugc tinh ché bang LC diéu ché (SiOH khéng déu
45g¢ Merck, pha dong 97/3/0,1 dén 95/5/0,5) dé tao ra 0,51g hop chét trung gian etoxy
duoc bao vé béng SEM dudi dang chét rén mau vang nhat (hiéu suét 38%).

HPLC Rt (phut) = 7,45; MS M+ (H'): 506 phuong phép (v2003v2002)

Budc 2:
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NaF (170mg; 4,05mmol) dugc bd sung vao dung dich chira hop chét trung gian
etoxy duoc bao vé bing SEM (0,41g; 0,811mmol) trong THF (28ml), HCI (37% trong
H,0) (28ml) va MeOH (10ml). H3n hop dugc khudy & nhiét 6 40°C trong thoi gian
16 gid. Hon hop duge lam ngudi xubng dén nhiét do trong phong va dung dich 10%
ctia K,CO; duge bd sung dén khi d6 pH cia dung dich 13 kiém. Lép nude duge 1am
bao hoa bing bdt K,CO; va san phim duoc chiét bing DCM/MeOH (5%) (3 14n). Cac
16p hitu co két hop dugc lam kho b%mg MgSO,, dugc loc va dung moi duge loai bd
duéi 4p sudt giam. Chét thd duoc tinh ché bing LC diéu ché (SiOH khong déu 15-
40pum, pha dong DCM/MeOH/NH; trong nudc 95/5/0,5 dén 90/10/0,5) dé tao ra
120mg hop chét 1 duéi dang bdt mau tréng (hidu suit 43%).

Téng hop hop chét trung gian 2-xyano-imidazol

Tdng hop hop chét trung gian J-1

- (e} Cl
c ~ Si/\/ ~
N ~N

O N NHj; 7N trong meOH l

i 0 Q} L [
1 >— N

i NaCN, EtOH NaH/THF % ‘/>

H

BrCN

DMAP, DMF N

NaCN (360mg; 7,35mmol) dugc bd sung vao huyén phu chira xyclopropan-
carboxaldehyt (5g; 71,3mmol) va tosylmetyl-isoxyanua (13,7g; 69,9mmol) trong
EtOH (200ml). Hon hop thu dugce duoge khudy trong thoi gian 1 gio & nhiét do trong
phong. Dung mdi dugc loai bo dudi ap sudt giam va phin con lai dugc rira bing hdn
hop ctia heptan/ete (1:1). Bot khoé mau be dugc khudy trong NH3/MeOH 7N (480ml;
3,36 mol) va hdn hop dugc khudy & nhiét d6 100°C trong bom béang thép trong thoi
gian 16 gid. HOn hop duoc 1am ngudi xudng nhiét d6 trong phong va dung méi dugce
1am bay hoi duéi ap suét giam. iPr,0 dwoc bd sung vio phin con lai va chit rin duoc

loc. Dich loc duoc 1am bay hoi dén khé va chét tho duge tinh ché bing LC didu ché
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trén (SiOH khéng déu 20-45um 1000g DAVISIL). Pha dong (0,5% NH,OH, 94%
DCM, 6% MeOH). Phin doan tinh khiét dugc thu 14y va dugc 1am bay hoi d tao ra

4,9g hop chét trung gian J-1a duéi dang diu mau nau (hiéu sudt 65%).

'H NMR (DMSO-dg, 400MHz): & (ppm) 8,60 (br. s., 1H), 7,58 (s, 1H), 6,76 (s,
1H), 1,85 (m, 1H), 0,86 (m, 2H), 0,71 (m, 2H).

J-1a (4,84g; 44,8mmol) trong THF (60ml) duoc bd sung timg giot vao huyén
phit ctia NaH (1,97g; 49,2mmol) trong THF (200ml) & nhiét @6 0°C duéi N,. Hon hop
duoc khudy & nhiét d6 trong phong trong thoi gian 30 phut va SEM-CI (9,9ml;
55,9mmol) trong THF (20ml) dugc bd sung timg giot & nhiét 6 0°C. Hon hop duoc
khudy & nhiét d6 trong phong dudi N, trong thdi gian 16 giv. Nude duoc bd sung va
san phim duoc chiét bing DCM. Lép hitu co duoc 1am khé bing MgSO,, duoc loc va
duoc ¢b dudi ap sudt giam. Chét thd dwoc tinh ché bang LC diéu ché (SiOH khéng déu
20-45 pm, 150g Merck, gradien pha dong tir 50% DCM, 50% heptan dén 100%
DCM). Céc phén doan chita hop chét tinh khiét duoc két hop va dung méi duge loai

bo dudi ap sudt giam dé tao ra 6,6g J-1b dudi dang dau mau vang (62%).

Hbn hop ciia 2 chat ddng phan ving: 70/30

Chét ddng phan ving thir yéu:

'H NMR (DMSO-ds, 400MHz): § (ppm) 7,64 (s, 1H), 6,56 (s, 1H), 5,34 (s, 1H),
3,45 (t, J = 8,08 Hz, 2H), 1,73-1,78 (m, 1H), 0,80-0,86 (m, 2H), 0,72-0,74 (m, 2H),
0,52-0,57 (m, 2H), -0,04 (s, 9H).

Chét ddng phén ving chi yéu:

'H NMR (DMSO-dg, 400MHz): & (ppm) 7,56 (s, 1H), 6,94 (s, 11), 5,20 (s, 1H),
3,43 (t, J = 8,08 Hz, 2H), 1,73-1,78 (m, 1H), 0,80-0,86 (m, 2H), 0,72-0,74 (m, 2H),
0,56-0,62 (m, 2H), -0,04 (s, 9H).

BrCN (6,11g; 57,7mmol) dwoc bd sung vao dung dich cia DMAP (7,05g;
57,7mmol) trong DMF (60ml) & nhiét 4 10°C. Phan ng toa nhiét dén nhiét d6 35°C
va chét két thia mau vang nhat duoc tao thanh. Hdn hop duoc 1am ngudi xuéng 10°C va
J-1b (5,5g; 23,1mmol) dugc bd sung. Hon hop duogc khqu & nhiét do 40°C trong thoi

gian 6 gio. Nude duoc bd sung va san phdm duogc chiét bang Et,0 (2 14n). Céc 16p hiru
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co két hop duoc rira béng nuée mudi, duge 1am khd b%mg MgSOy, dugce loc va dung
moi dugc loai bé dudi ap sudt giam.

Chit thé dugc tinh ché bing LC diéu ché (SiOH khéng déu 15-40pum 220g
Grace, pha dong Heptan/DCM 50/50 dén 10/90) d tao ra 2,2g J-1 khéng tinh khiét,
ma dugc tinh ché thém bing LC didu ché (SiOH khong déu 15-40pm 90g Merck, pha
dong heptan/DCM 30/70) dé tao ra 0,94g ctia J-1 dudi dang hén hop cua hai chit ddng
phén ving (hiéu suét 15%).

HPLC Rt (phut) = 6,11; MS M+ (H"): 264 (phuong phap V1004V1012)

Phuong phép téng hop thay thé cta hop chét trung gian J-1

AN
Si— N N4
- /jSi/ _si
//O 1- BuLi (1,6M trong hexan) 0 0
N DMF/THF ' TFAA '
/> S N / N~OH ___ = N
N 2- NH.0H VE / DCM/Pyridin VE ) ——N
J-1b N N
K-1

J-1

BuLi (1,6M trong hexan) (11ml; 17,6mmol) dugc bd sung vao dung dich cta J-1b
(3,5g; 14,7mmol) trong THF (60ml) & nhiét d6 -50°C. Hdn hop dugc khudy & clng
nhiét do trong thoi gian 30 phit va DMF (1,7ml; 22mmol) dugc bb sung. Hdn hop
duoc 1am 4m 1én tir tir &én RT trong 1 gi¢ va NH,OH, HCI (970mg; 29,4mmol) duogc
bd sung va hdn hop dugc khudy & nhiét do trong phong trong thoi gian 16 gio. Nude
duge bd sung va san phém dugc chibt béng DCM (3 lan), dugc rira béng nude mudi,
duoc lam kho béng MgSO4 va dung moéi duge loai bd dudi ap suét giam dé tao ra 4,1¢

(hiéu suét dinh lugng) hdn hop ctia chit ddng phan K-1 du6i dang diu mau vang.

HPLC Rt (phat) = 5,30, 5,41 va 5,90; MS M+ (H+): 282 (phuong phap
V2002V2002)

K-1 (3,1g; 11mmol) dugc hoa tan trong DCM (18ml) va pyridin (19ml) & nhiét
d trong phong. Hon hop duge 1am ngudi xubng 0°C va TFAA (4,6ml; 33mmol) duoc
bb sung. Hdn hop dugc khudy & nhiét do trong phong trong thoi gian 24 gi¢. Dung
mdi duoc loai bd dudi ap sult gidm va phén con lai duoc hoa tan trong AcOEt. Ldp
hitu co duoc rira bﬁng nude va nude mudi, duoc 1am kho béng MgSO,, dugce loc va

dung méi dugce loai bé dudi 4p sudt giam. Chét thd dugc tinh ché biang LC didu ché
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(SiOH khong déu 15-40um 90g Merck, pha dong Heptan/DCM 30/70 dén DCM
100%) dé tao ra 2,14g hop chét trung gian J-1 (73%) dudi dang hdn hop ciia hai chét
d6ng phan.

HPLC Rt (phut) = 6,51; MS M+ (H"): 264 (phuong phap V2002V2002)

So dd chung cia phuong phap diéu ché san phdm cudi cing (Phuong phap 3)

NH,

N)I NaCN/DMSO )IN NBS )I \, 1- MeONa/MeOH
|=ec|3 N & \ : 2-NH,4CI

NH, HN

/
N
N )Krﬂf N) _—0
N)I \>_o/ N7\ Y HCl,dioxan N7 \
HzN\H/KN N ‘2\"‘ N\@ > ﬁe\N N\@
N N
NH
\\Q bazo N /S\/N\

Téng hop hop chét trung gian N-1

NH,

N NaCN/DMSO
D N)I
/k\ N
Cl N
M-1 : :

N-1

Trong 16 vi séng CEM, hén hgp ctia M-1 (phuong phap tbng hop né nhu duge
md ta trong cong bd don qubc té s6 W02006117670, cac trang 57-58 “Diéu ché 1-4”
lin Iuot d& thu duoc 6-amino-9-benzyl-2-chloro-7,9-dihydro-purin-8-on) (9,7g,
37,351mmol), NaCN (3,11g, 63,50mmol) trong DMSO (100ml) duogc khudy & nhiét 46
150°C trong thoi gian 4 gid. Hon hop duge rét vao nudce va chét két tha duoc loc ra,
duoc rira b%lng nudce va duge lam kho trong chan khong & nhi€t do 60°C dé tao ra 8,6g
hop chét trung gian N-1.

HPLC Rt (phiit) = 5,23; MS M+ (H"): 251 (phuong phap V2003V2002)

Tbng hop hop chét trung gian O-1
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N-1 O-1

FeClz; (que tron bit ddu) duoc bd sung vao hdn hop cua N-1 (3,70g,
147,84mmol) va NBS (26,2 g, 147,845mmol) trong CHCl; (60ml). Hon hop duogc
khqu va duge hdi luu trong thoi gian 3 gio va sau d6 dugc lam ngudi xuéng nhiét do
trong phong. Chat két tia duoc loc ra. Dich loc dugc lam bay hoi va dugc tinh ché
bing sic ky nhanh trén gel silic oxit (15-40pm, 120g, CH,CL/CH;0H 99-1) dé tao ra
4,5g hop chét trung gian khong tinh khiét O-1. Phan doan dwgc hip thu CH,Cl, va chét
két tha duoc loc ra dé tao ra 1,8g hop chit trung gian O-1.

HPLC Rt (phat) = 5,77; MS M+ (HCH;CN"): 370-372 (phuong phap
V2003V2002)

Tbng hop hqp chét trung gian P-1

NH, NH,
N
N7 1- MeONa/MeOH / N
ﬁ\*& - */l[ o
N H,N N
“ N 2- NH,CI Z\W)\N N
NH \\Q
O-1 P-1

Hon hop ctia O-1 (0,82g, 2,491mmol), MeONa/MeOH (dung dich 30% theo
khéi lugng) (1,15ml, 6,228mmol) trong MeOH (15ml) dugc khudy & nhiét & 50°C
trong thoi gian 2 gio. NH4Cl (333mg, 6,228mmol) dugc bd sung va hdn hop dugc
khuéy va dugce hdi luu trong thoi gian 2 gid. Dung mdi duge 1am bay hoi dudi ap suét
giam. Chét thd dugc tinh ché bang sic ky nhanh trén gel silic oxit (15-40pum, 90g,
CH,Cl,/CH;0H/NH,OH: 85-14-1). C4c phan doan tinh khiét dugc thu ldy va dugc cb
duéi 4p suit giam d8 tao ra 0,55g hop chét trung gian P-1 (hi¢u sudt 74%).

HPLC Rt (phut) = 4,46; MS M+ (H"): 298 (phwong phap V2003V2002)

Tbng hop hop chét trung gian Q-1
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0
H,N

NH, \ /
0
o — N
HoN XN N DBU, EtOH _T)E:N
N
P-1 Q-1

2-bromo-1-xyclopropyl-propan-1-on (104mg, 0,589mmol) dugc bd sung timg giot vao
hén hop ctia P-1 (175mg, 0,589mmol) va DBU (0,264ml, 1,766mmol) trong EtOH
(5ml). Hdn hop dugc khudy va duoc hdi luu trong thoi gian 5 gid. Dung méi duge cd
duéi 4p sudt giam. Chit thé dugc tinh ché bing phwong phap sic ky nhanh trén gel
silic oxit (15-40um, 40g, CH,Cl/CH;0H/NH,OH: 95/5/0,1). Céc phan doan tinh khiét
duoc thu ldy va duge cb dudi 4p sudt giam dé tao ra 40mg hop chét trung gian Q-1.
Hop chét thé dugc sir dung truc tiép trong budc tiép theo.

HPLC Rt (phtt) = 5,35; MS M+ (H"): 376 (phuong phép V1005V1012)

Tbng hop hop chét cudi cling 5

"N N N
(0] —0
N2>\\§§_f7(/ HCI 6N/dioxan Ng>\7§:_f7’/
—~ /N —_— _ DN
N:Q\N @ N:(LN \’Q
V/Q\(NH V/S\/NH
Q-1 5

Hon hop ctia Q-1 (40mg, 0,107mmol) trong HC1 6N (1ml) va dioxan (1ml)
dugc khudy & nhiét d6 trong phong trong thoi gian 6 gid. Hon hop duge 1am bay hoi
mdt nira dudi ap suat giam. Dung dich dugc 1am ngudi xudng dén nhiét d§ 0°C, duoc
bazo hod bing NaHCO; va duge chiét bang EtOAc-CH;0H (90-10). Cac 16p hitu co
lién két duge 1am khd bing MgSO,, duoc loc va dung méi duge lam bay hoi duéi 4p
sult giam. Chét thé duogc tinh ché bing sic ky nhanh trén gel silic oxit (15-40um, 10g,
CH,Cl,/CH;0H/NH,OH:88-12-0,5). Cac phan doan tinh khiét dugc thu ldy va duoc co
dudi p sudt gidm. Chat rin thu dwoc (35mg) duoc két tinh tir Et,O dé thu duge 25mg
hop chit 5 (hiu suit 64%, MP > 260°C).
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So b chung ctia phwong phép diéu ché san phim cubi ciing (Phuong phép 4)

Naw NH, N
\
NN\ OH _ anilin, HOL NN _MNos AN
+ | — \ Y »—-m
" NH X EtOH N T
& T ey
\ - —N
Si—
g HoN
o> 2 YO HoN H
N N
q 0
f N7 N
y \N N
N N=— HOl (37%rong nude) =N 7\
> —_—— =
EtONa/EtOH \\ NaF, MeOH &/N H
\\\ /
T\

Tbng hop hop chit trung gian T-1

AN
)[ K(j\ anilin, HCI X \>
N
Z EtOH H,N

R-1 -1 -1

S-1 (phuong phép tdng hop dugc mé ta trong tai lidu J. Med. Chem. 1996, 39,
13, 2586-2593) (1,14g; 9,33mmol) dugc bd sung ting giot vao dung dich ciia R-1
(phwong phép téng hop dugc md ta trong WO2006/117670) (1,46g; 8,89mmol) va
anilin, HCI (18mg; 0,14mmol) trong EtOH (30ml) & nhiét d6 10°C. Hdn hop phan ting
dugc khudy & nhiét d6 trong phong trong thoi gian 20 gid. Dung dich trong nudc cia
NaOH 3M (30ml) dugc bd sung timg giot vao dung dich & nhiét 6 10°C va hdn hop
thu duoc dugc khudy & nhiét d6 trong phong trong thoi gian 1 gid. Lép nude duoc
chiét bing DCM (3 14n). Cac 16p hitu co két hop dugc rira bang dung dich bio hoa
trong nude cua NaHCOs3, duge 1am khod b%mg MgS0Oy, dugce loc va dugce c6 trong chan
khoéng dé tao ra 1,20g T-1 dudi dang chét rin mau nau (hiéu suét 63%). T-1 dugc s
dung trong budc tiép theo ma khong cn tinh ché thém.

HPLC Rt (phtt) = 4,45; MS M+ (H"): 214 (phuong phap V1010V1012)

Tbng hop hop chit trung gian U-1
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Qkiﬁ:%> NCS X \N§P-m
N THF N
T-1 " U-1 N

Dung dich cia NCS (475mg; 3,56mmol) trong THF (10ml) duoc bd sung timg
giot vao dung dich cua T-1 (690mg; 3,24mmol) trong THF (35ml). Dung dich dugc
khudy & nhiét d6 trong phong trong thoi gian 20 gio dudi dong N,. Dung dich chira
NCS (260mg; 1,94mmol) trong THF (5ml) duoc bd sung timg giot vao dung dich.
Dung dich dugc khudy & nhiét do trong phong trong thoi gian 16 gior duéi dong khi N,
Hoén hop duogc hép thu véi DCM, duogc rira béng dung dich bao hoa trong nudc cua
NaHCOs;, dugc rira bang nude mudi, duge 1am kho bang MgSO,, duoc loc va dugc
lam bay hoi trong chan khong dé tao ra 950mg chit rin mau nau. Chit thé dugc tinh
ché bing LC diéu ché (SiOH khong déu 15-40um, 40g Grace, miu long, pha dong:
98% DCM, 2% MeOH dén 90% DCM, 10% MeOH). Céac phan doan chira hop chét
tinh khiét duoc két hop va dung mdi duge loai bo trong chan khong dé tao ra 200mg

U-1 duéi dang chét rén mau niu (hiéu suét 25%).
HPLC Rt (phut) = 5,13; MS M+ (H"): 248-250 (phuong phap V2012V2002)

Tbng hop hop chét trung gian W-1

(§ H,N \ —
) N

0
Na N)j\N
SN ® j/EN /A
Ny—cl N N—
Bbe g o
\\
o W-1
U-1 \\L\ /

Si—

EtONa (398mg; 5,85mmol) dugce bd sung vao dung dich ctia U-1 (290mg; 1,17mmol)
va V-1 (270mg; 1,21mmol) trong EtOH (15ml). Hon hop duogc khue"'ly & nhiét d6 90°C
trong thoi gian 16 gid. Dung méi duoc loai bd dudi 4p sudt giam. Chéit thé duoc tinh

ché bang LC diéu ché (SiOH khéng déu 15-40pm, 50g Merck, miu rén, pha dong

-24-



19635

97/3/0,1). Phan doan chira hop chét tinh khiét dugc két hop va dung méi duoc loai bo
dé tao ra 210mg W-1 dudi dang chét rin mau vang nhat (hiu suit 37%).

HPLC Rt (phtt) = 6,68; MS M+ (H"): 248-250 (phuong phap V1010V1012)

Tbng hop hop chit 9

H,oN

N_:e\N \_G HCI (37%trong nuéc) 48*N 7 N
— N=
" k/NH \_Q

K/N\\ NaF, MeOH N

O\\\
W-1 4 9

Si—
\
NaF (91mg; 2,18mmol) duge bd sung vao dung dich cia W-1 (210mg; 0,44mmol)

trong HCI 37% trong nudc (15ml) va MeOH (10ml). Hon hop duoc khudy & nhiét d6

40°C trong thoi gian 16 gio. Hon hop duoc 1am ngudi xubng nhiét d6 trong phong va
dung dich trong nuéc 10% cia K,CO; duge bd sung dén khi d6 pH c6 tinh kiém. Lép
nude duge 1am bdo hoa bing bt K,CO5 va san phém duoc chiét bﬁng DCM/MeOH
(95/5) (3 14n). Céc 16p hitu co két hop dugc lam khd bing MgSO,, dugc loc va dung
mdi dugc loai bd dudi 4p sudt giam. Chét tho dwoc tinh ché bing LC diéu ché (SiOH
khong déu 15-40pm, 10g Merck, pha dong DCM/MeOH/NHj trong nudce 93/3/0,1 dén
85/15/1). Céc phan doan chira hop chét tinh khiét dwoc két hop, dung méi dugc loai bo
trong chan khong va hop chét néu trong tiu dé duoc 1am kho trong chan khong trong
thoi gian 16 gid & nhiét do 60°C dé tao ra 9,8mg hop chét 9 (6%) dudi dang chit rén

mau nau nhat. m.p. >260°C.
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So db chung cta phuong phap didu ché san phdm cubi ciing (Phwong phap 5)

o o
NH, NH, >I\OJJ\N/U\O§\
N N MeONa/MeOH N Boc,0 N
B — N)j: A\ / —OCL—-) NéE[ \ /
C,)%N | N>_ r /K | N>_O DMAP, THF )% 1 N>_O

Cl N Cl N

(o} (o}
SUI
HetAr-B(OH),

NH
N HCI 6N 2 N
—> N \>—o/ — = ] =0
phén Ung lién hop ./‘*N N ./KN N
=0 =0
Tbng hop hop chét trung gian Y1

NH, NH,

NZ MeONa/MeOH /
Br
A0 pe

Natri metoxit (30% khdi luong trong MeOH) (15,6ml, 84,172mmol) duoc bd
sung timg giot vao hdn hop ctia X1 (phwong phép tdng hop dwoc mé ta trong tai lidu
Bioorg. Med. Chem., 11, 2003, 5501-5508) (5,7g, 16,834mmol) trong MeOH (150ml)
& nhiét d6 trong phong. Hén hop dwoc khudy & nhiét 6 60°C trong thoi gian 6 gidr va
sau d6 dugc 1am ngudi xudng nhiét d6 trong phong. Chét két tha dugc loc ra va dugc

1am kho, d8 thu dugc 3,25g Y1. Hop chit thé dugc sir dung trong bude tiép theo.

HPLC Rt (phtt) = 5,53; MS M+ (H"): 290-292 (phuong phép V2003V2002)
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Tbng hop hop chat trung gian Z-1

o 0
SUL S
NN/
\ N
] )%N | N>—o BocO NAI \>_O/

MAP, THF * |
\\Q PUAP: c” >N N
v . @

Boc,0 (3,0g, 13,806mmol) dugc bd sung dudi dong N, vio hdn hop cia Y-1
(1,0g, 3,452mmol), DMAP (42mg, 0,345mmol) trong THF (10ml) & nhi€t 4 trong

phong. H3n hop dugc khudy & nhiét d9 80°C trong thoi gian 2 gio. Hon hop duoc rét
vao nudce va duge chiét bing EtOAc. Lép hitu co duge rira bang nuée, duoc lam khd
bing MgSO,, duoc loc va dung méi dugce 1am bay hoi. Chét thé dugc tinh ché bing
LC diéu ché trén (SiOH khong déu 20-45um 450g MATREX). Pha dong (Gradien tir
98% DCM, 2% AcOEt dén 95% DCM, 5% AcOEt) dé thu duoc 0,825g Z-1 (hiéu suét
49%, MP = 159°C).

HPLC Rt (phit) = 4,43; MS M+ (H"): 490-492 (phuong phép V2015V2007)

of

Tbng hop hop chét trung gian B-2

SIS IS

O N
A2 N
Z N —_— NZ /
- - [0
)% N Phén tng lién | SN N
cl N hop suzuki \
\\Q N—N_©O
ZA1 U B-2

Dung dich cia Z-1 (300mg, 0,612mmol), A-2 (255mg, 0,918mmol) va
NaHCOj; (257mg, 3,06mmol) trong dioxan/nuéc (4/1) (3ml) duge loai khi bing bong
bong N, trong thoi gian 10 phuat. Tetrakis-(triphenylphosphin)-paladi (142mg,
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0,122mmol) duge bd sung va hdn hop duge khudy & nhiét d6 100°C trong thoi gian 5
gio. Nude va EtOAc dugc bd sung va cac 16p dugc gan. Lép nudc dugc chiét béng
EtOAc. Céc 16p hitu co duge két hop, dugc lam kho béng MgSO,, dugc loc va dung

mdi dugc 1am bay hoi trong budc tiép theo ma khéng cén tinh ché thém.

Téng hop hop chét cudi cling 23

>|\O/([)]\N/lcj)\0>|\ NH,

H
N N
NZ / HCI 6N NZ
L o - =0
S5 N N dioxan S5 N N
\ 3\
\—Ne_O \\Ki:> \—NH \\Ki:>
\I:\;] B-2 23

HCI 6N (10ml) dugc bd sung vao dung dich ctia B-2 (0,7g, 1,15mmol) trong
dioxan (7ml) & nhiét d6 0°C. H3n hop dugc khudy & nhiét do trong phong trong thoi
gian 12 gi¢ va sau d6 dugc lam ngudi xuéng 0°C va duogc bazo hoa béng K,CO;. Hon
hop duoc chiét bing EtOAct+CH;0H (90-10). Cac 16p hitu co két hop duge 1am khd
bing MgSO0,, duoc loc va dung méi duge 1am bay hoi. Chét thd dugc tinh ché bang
phwong phap LC diéu ché (silic oxit dn dinh Sum 150x30,0mm). Pha dong (Gradien tir
0,3% NH,4OH, 97% DCM, 3% MeOH dén 1,4% NH,OH, 86% DCM, 14% MeOH), 4
thu duge 67mg hop chét cudi ciing 23 sau khi két tinh tir CH;0H (hiéu suét 19%).

So dd chung ctia phuong phap diéu ché san phdm cubi cting (Phwong phép 6)
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HetAr-B(OH NZ SR
BocsO NG etAr-B(OH): [ H—ow
DMAP, THF AN~ ~N Phén tng lién
NEts hop suzuki
Tbng hop hop chit trung gian C-2
NH, NH,
HCI 6N

NZ N / NZF N
[ »o > [ Do
Cl/k\N N Cl)%N N>_

Y-1 : c2

Hon hop cta Y-1 (0,53g, 1,829mmol) trong HCI 6N (5ml) va dioxan (5ml)
dugc khudy & nhiét do trong phong trong thoi gian 18 gio. Chéat két tia duoc loc ra,
duoc rira bang luong ti thidu dioxan lanh va duge 1am khé @ thu dugc 0,28g chét tho

C-2, ma dugc st dung trong bude tiép theo ma khong cin tinh ché thém.
HPLC Rt (phit) = 4,96; MS M+ (H"): 276-278 (phuong phap V2003V2002)

Tbng hop hop chit trung gian D-2

0
NH. HN)J\Og\

N

N Boc,0 N
A e ﬁ»

N
cl N N DMAP, THF )% N

o] N
NEts
C-2 D2

NEt; (0,187ml, 1,345mmol) va sau d6 Boc,O (0,215g, 0,987mmol) duoc bd
sung vao hdn hop ctia C-2 (0,28g, 0,897mmol) va DMAP (11mg, 0,0897mmol) trong
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THF (3ml) & nhiét d6 trong phong. Hon hop dugc khudy & nhiét do 80°C trong thoi
gian 2 gio. Nudce va EtOAc dugce bd sung. Céc 16p duoc gan. Lép hitu co duoc lam
kho béng MgSOy, duoc loc va dung mdi duge lam bay hoi dé thu duoc 0,18g hop chét
trung gian D-2. Hop chét thd duogc st dung tryc tiép trong budc tiép theo.

HPLC Rt (phtt) = 6,31; MS M+ (H"): 376-378 (phuong phap V2002V2002)

Téng hop hop chét cudi ciing 20

OH
0 <Oj]/ B o
y N)L o>|\ \ NH,
E-2 H
NZ - 0
PR [ o Phén tmg lién 0y | N
Cl N N hop suzuki \ | \\@
D-2 /‘\/\ 20

Dung dich cta D-2 (240mg, 0,64mmol), E-2 (107mg, 0,96mmol) va NaHCO3
(269mg, 3,2mmol) trong dioxan/nudc (4/1) (3,2ml) dugc loai khi bang bong béng N,
trong thoi gian 10 phut. Tetrakis-(triphenylphosphin)-paladi (148mg, 0,13mmol) dugc
bd sung va hdn hop dugc khudy & nhiét @ 100°C trong thdi gian 16 gid. Nude va
EtOAc duoc bd sung va cac 16p duge gan. Lop nude duge chiét bing EtOAc. Cac 16p
hitu co duge két hop, dugc lam kho béng MgSO,, dugc loc va dung moi duge lam bay
hoi. Chit thd duoc tinh ché trén pha dao dé thu duoc 13mg hop chét cudi cing 20
(hidu suét 6%).

So db chung ctia phuong phép didu ché san phim cudi cting (Phuong phap 7)

O o0 X
>L0J\N)J\o HetAr NH,
- >

N

H
_ N
I | N\>—°/ /l§ | N>=o
)% N X=N, C X N
c” SN \\@ HetAr

Tbng hop hop chét cubi cing 36
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36

Hon hop ctia Z-1 (300mg, 0,612mmol) va pyrazol (417mg, 6,123mmol) duoc
khudy & nhiét d6 180°C trong thdi gian 1 gid (vi séng Biotage). Hop chét thé duoc
tinh ché bing sic ky trén cot silicagel (15-40um, 25g) trong CH,Cl/MeOH/NH,OH
96/4/0,5 d tao ra, sau khi két tinh trong diisopropylete va lam kh trong ap sut chan
khong & nhiét d6 80°C, 85mg hop chat cubi cling 36.

So dd chung ctia phuong phép diéu ché san phdm cudi cing (Phuong phap 8)

Téng hop hop chét trung gian G-2

Jj\ HN03 sinh khéi /XNOZ
N| X
)\ =
~ S/l\N OH
F-2 G-2

Dung dich cia F-2 (50g, 316,09mmol) trong TFA (210ml) duoc khudy & nhiét
d6 trong phong trong thdi gian 30 phit. Hon hop duge lam ngudi xubng nhiét d6 5°C
sau d6 HNOj; sinh khoi (19,5ml, 426,73mmol) duoc bd sung tung giot & nhiét do 5°C.
Nhiét 46 duoc duy tri & khoang tr 10 dén 15°C trong qua trinh bd sung. Bé da dugc
thdo ra va khi nhiét d6 dat dén 20°C, su toa nhiét manh xay ra (tir 20°C 1én 45°C trong
5 gidy). HOn hop duoc khudy & nhiét do trong phong trong thoi gian 16 gio. Hon hop
duge rét vao hdn hop cta nude va da. Chat két tha duoc loc ra va dugc rira bing nude.
Chét két tia dugc 1am khé trong chan khong & nhiét do 50°C d tao ra 42g (hiéu suét
65%) hop chét trung gian G-2. Hop chét trung gian ndy dugc dung truc tiép trong budc
tiép theo ma khéng cén tinh ché thém.
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Tbng hop hop chét trung gian H-2

OH Cl
N
A POCI3 N X0z
)|\ N,N-dimetyl ~ )l\ _
~g N NOH anilin S N cl
G-2 H-2

N,N-dimetylanilin (76,7ml, 0,61mol) dugc bd sung ting giot vao POCI;
(93,7ml, 1,01mol) & nhiét d6 0°C. G-2 (41g, 201,79mmol) duoc bd sung ting ph?ln o
nhiét d6 0°C, sau d6 hdon hop dugc lam 4m 1én 100°C trong thoi gian 2 gi¢. Dung dich
dugc ¢6 trong chan khéng va POCl; du duge loai bd b%lng céch lam bay hoi déng sOi
véi toluen (3 14n). Dau thu duge duoc hip thu trong dung dich CH,Cl,-Heptan (70-30)
va dugc loc qua thiét bi loc béng thuy tinh béng Si0,. Dich loc duogc ¢cb va phén con
lai dugc tinh ché bing LC didu ché trén (SiOH khong déu 20-45um 1000g DA VISIL),
pha dong (80% Heptan, 20% CH,Cl,). C4c phan doan tinh khiét duoc thu 1dy va duogc
b d8 tao ra 37,8g (hiéu sudt 78%) hop chit trung gian H-2.

Tbng hop hop chét trung gian 1-2

o cl
NO,
X2 NH, 2wPrOH NI)\I
_——
~ )l\ P EtaN \S)\N/ NH
S N Cl THF 2
H-2 I_2

Dung dich ciia NH; 2M trong iPrOH (115ml, 229,31mmol) dugc bd sung ting
giot vao dung dich cuia H-2 (36,7g, 152,87mmol) va Et;N (23,4ml, 168,16mmol) trong
THF (360ml) (nhiét 6 duoc duy tri & nhiét d trong phong bing bé nudc d4 trong qua
trinh b sung). Hon hop phan tmg dugc khudy & nhiét d6 trong phong trong thoi gian 5
gir. H8n hop duge 1am bay hoi d&én khé. Nudce va EtOAc dugce b6 sung vao phan con
lai. Céc 16p dugc tach ra va 16p nude dugce chiét bang EtOAc (hai 1an). Cac 16p hitu co
két hop dugc 1am khé bang MgSO,, duge loc, va dung mdi dugc loai bo dudi p sudt

giam d tao ra 34,5g (hidu suit 100%) hop chét trung gian I-2.

Tbng hop hop chét trung gian J-2
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Cl \/O\H/CI Cl
NO NO
N7 2 0 NT 2

/“\ = ~ )l\ z
s SNT N, EtsN s >N SNH
THF 4;\

oZ o N
-2 J-2

Etyl cloformat (13,5ml, 138,90mmol) duogc bd sung vao dung dich cua I-2
(39,8g, 126,27mmol) va Et;N (26,5ml, 189,40mmol) trong THF (1300ml). Hn hop
duoc khudy & nhiét do trong phong trong thoi gian 6 gid va dung moi duge lam bay
hoi ting phin duéi 4p sudt giam. Phin con lai dugce hdp thu trong CH,Cl, va nudc.
Céc 16p dugce tach ra; 16p nude duoe chiét bing CH,Cl, (hai 14n). Cac 16p hitu co két
hop duoc 1am kho bang MgSO,, duoc loc va dung méi dugc loai bd dudi ap sudt giam.
Phén con lai dwoc tinh ché bing LC didu ché trén (SiOH khéng déu 20-45um 1000g
DAVISIL), pha dong (gradien tir 85% heptan, 15% AcOEt dén 80% heptan, 20%
AcOEt). Céc phan doan tinh khiét duoc thu 14y va duoc ¢ dé tao ra 35g (hiéu suét
95%) hop chét trung gian J-2.

Tbng hop hop chét trung gian L-2

Cl
Cl K2CO3 NO
Nal 2
N7 X NO, axeton . N| N
b Az
= S N N
57N NH

Br 0] ) o O/

K-2 L-2

) o)
J-2

J-2 (5g, 17,0mmol), K-2 (3,91g, 17,0mmol), K,CO; (5,90g, 42,7mmol) va Nal
(2,56g, 17,0mmol) trong axeton (130ml) dugc khudy & nhiét d6 trong phong trong thdi
gian 18 gio. Dung dich dugc loc va dich loc dugce lam bay hoi dudi ép suét giam. Hop
chét thd duoc tinh ché bing LC diéu ché (SiOH khong déu 15-40um, 120g Merck,
mAu rén, pha dong: heptan/EtOAc 100/0 dén 80/20) dé tao ra hop chit trung gian L-2

dudi dang chit rén mau vang nhat (hi¢u suét 69%).

Tbng hop hop chét trung gian M-2
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ci NH,

NO, NO:
)Nl\)i NHs (7 M trong MeOH) )NLJ\/[
P ~
s N h

O)\O " 041\0
J 1 ]

L-2 M-2

Phan tng duoc thuc hi€n theo hai mé gém 2,7g L-2.
Dudi day la quy trinh dung cho mét mé 2,7 g:

Trong 6ng kin, L-2 (2,70g, 6,12mmol) duwoc khudy trong NH; (7M trong
MeOH) (50ml) va THF (50ml) & nhiét d6 trong phong trong thoi gian 2 gio.

Hai mé dugc tron 1an.

Hdn hop duoc 1am bay hoi trong chan khong va phin con lai duge lam khd
bang cach chung cét ddng s6i v6i EtOH (hai 14n) dé tao ra chit rin mau vang. Nudc va
EtOAc dugc bd sung, céc 16p duoc tich ra va 16p nude duge chiét bang EtOAc (hai
14n). Céc 16p hitu co két hop dugc 1am khé bang MgSO,, duoc loc va duge 1am bay
hoi trong chén khong d& tao ra 4,9g hop chét trung gian M-2 duéi dang chit rin mau
vang (hiu suit 90%).

Téng hop hop chét trung gian N-2

NH, NH,

N X N02 N02
- /t _ mCPBA \” )\

s NN S
)\ CH.Cl2 )\
0% o ©
J A

mCPBA (1,46g, 5,93mmol) dugc bd sung timg phin vio dung dich cia M-2
(1g, 2,37mmol) trong CH,Cl, (60ml) & nhiét d6 0°C. Hbn hop duoc khuéy o nhiét d6

trong phong trong thoi gian 20 gid. Dung dich Na,S,05 trong nuéce duge bd sung vao
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hdn hop. Cac 16p duoc tach ra va 16p nude duoc chiét bang CH,Cl, (hai 1dn). Cac 16p
hitu co lién két dugc ria béng dung dich NaHCO; bdo hoa trong nuéc, dugc lam kho
bang MgSO0y,, duoc loc va dung mdi duoc loai bd dudi ap sudt giam & tao ra 980mg
hop chét trung gian N-2 duéi dang chit rdn mau vang (hiéu sudt 91%). Hop chét trung
gian N-2 duoc st dung trong budc tiép theo ma khong cén tinh ché thém.

Tbng hop hop chét trung gian 0-2

NH,
NO, \
NH N X NO,
|
s
0 /N\N/l\N N
02\ L
o ‘/T

N-2 0-2
Hon hop ciia N-2 (500mg, 1,10mmol) va pyrazol (750mg, 11,0mmol) duge khudy &

nhiét 46 80°C trong thdi gian 45 phat. Hn hop thu duge dwoc hip thu véi EtOAc va
dung dich trong nudc 1 M cta HCL. Céc 16p dugc tach ra, 16p hitu co duge 1lam khd
b%.ng MgSO,, duge loc va duge lam kho trong chan khong dé tao ra 550mg chét rin
mau vang. Hop chét thé dwoc tinh ché bing phuong phép LC didu ché (SiOH khéng
déu 15-40pm, 25g Grace, miu rén, gradien pha dong: tr CH,Cl,/MeOH/NHj; trong
nude 97/3/0,03 dén 80/20/0,3) @8 tao ra 370mg hop chét trung gian O-2 duéi dang chét

rdn mau tring (hiéu sudt 76%).
Téng hop hop chét cudi ciing 37

NH, NH,
NO H
N 2 N

)|\ Fe/AcOH
N\ N

& ;Sj e T Ny

37

\

Fe (280mg, 5,01mmol) dugc bd sung vao hdn hop ctia O-2 (365mg, 827 pmol)
trong AcOH (17ml) va nuéc (1,8ml). HOn hop dwoc khudy manh & nhiét d6 trong
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phong trong thoi gian 64 gid. Hon hop phan ting duoc loc trén miéng dém xelit, duoc
¢b trong chan khéng va dugc 1am ddng bay hoi véi toluen (hai 14n) dé tao ra chét du
t6i mau. Chit thd duogc tinh ché bing LC didu ché (SiOH khéng déu 15-40um, 25¢
Merck, mau rén, gradien pha dong: tr CH,Cl,/MeOH/NHj; trong nuéc 96/4/0,4 dén
80/20/3) dé tao ra 250mg chit rin mau tring, ma dwoc tinh ché lai bang LC diéu ché
(SIOH khéng déu 15-40um, 25g Merck, miu rin, gradien pha dong: tir
CH,Cl,/MeOH/NHj trong nuéc 96/4/0,4 dén 80/20/3) dé tao ra 110mg phan doan 1
duéi dang chét rén mau tring (36%) va 25mg phan doan 2 duéi dang chét rin mau
tring (8%). Hiéu suit chung: 45%. 8mg phan doan 2 dugc 1am khd trong chin khéng
trong thoi gian 16 gid & nhiét 4o 40°C d tao ra 6mg hop chét cubi cing 37 dudi dang

chét rin mau tréng.
Téng hop hop chét cudi cling 38

NH, NH,
fj[>=o : N =0 3
NN N
N

S N / LIOH/THF Inuéc
/ l‘\l N (o] 74 OH
—N —

37 38

LiOH (9mg, 123 pmol) dugc bd sung viao huyén phi ctia 37 (15mg, 41,1 pmol) trong

THF (4ml) va nuéc (Sml). Hon hop phan tng dugc khudy & nhiét @6 trong phong
trong thoi gian 16 gid. Dung dich trong nudc 10% ctia K,CO; duge bd sung dén khi d6
pH ¢6 tinh kiém. Lép nudc duge 1am bo hoa bing bdt K,CO; va san phim duge chiét
bang CH,ClL/MeOH (9/1) (3 14n). Cac 16p hitu co lién két dwoc 1am kho bang MgSO,,
dugc loc va dung moi duge loai bd dudi ap suét giam dé tao ra 200mg. Chét thé duoc
tinh ché bing phuong phap LC didu ché (X-Bridge-C18 Sum 30*150mm, pha dong:
gradien H,0O (0,1% axit formic)/MeCN 90/10 dén 0/100) dé tao ra 12mg hop chét cudi
cing 38 dudi dang chét rdn mau tring (83%).

Téng hop hop chét cubi cing 39
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NH2 NH,

(0]
Dibal-H trong toluen >:

39

Dibal-H (1,2M trong toluen) (0,2ml, 240pmol) dugc bd sung timg giot vao
dung dich ctia 37 (30mg, 82,1umol) trong THF (3ml) va toluen (1ml) trong khi nito &
nhi€t d6 0°C. Dung dich duogc khqu O nhiét 36 0°C trong thoi gian 2 gid. Dibal-H
(0,2ml, 240pmol) dugc bd sung va dung dich dugc khudy & nhiét d6 trong phong trong
thdi gian 2 gid. Dung dich bdo hoa trong nuéc ciia kali natri tartrat duge bd sung vao
1am trung hoa phan tmg. Hon hop dugc pha lodng bang EtOAc, sau d6 khudy manh
trong thoi gian 30 phat. Lép hitu co duge tach ra tir 16p nudc, dugc rira bing nude
mudi, duge 1am kho bﬁng MgSOy, duoc loc va duge cd trong chan khong dé tao ra
40mg. Chét thd dugc tinh ché bing LC diéu ché (SiOH khong déu 15-40pm, 4g Grace,
mau rén, gradien pha dong: tr CH,Cl,/MeOH/NHj trong nuée 96/4/0,04 dén 80/20/2)
d8 tao ra chét rén mau tring. Chét rin mau tring thu duoc dwgc lam khd trong chin
khéng trong thoi gian 16 gi¢ & nhiét 46 40°C dé tao ra 8mg hop chét cubi cing 39

(29%) du6i dang chit rin mau tréng.
Tdng hop hop chét cubi cling 40

N n )I Aot 1 it
NZ ~o
IO o o e Li’

i \\d oo \\Qﬁ w \\Q/\g—°

40

39
Hop chit 39 (45mg, 133umol) duge hod tan trong HBr (30% trong AcOH)

P-2

(10ml). H3n hop duoc khudy & nhiét d6 trong phong trong thdi gian 1 gid. Dung méi
duoc 1am bay hoi va AcOH dugce chung cit ddng sdi véi toluen (hai 1in) dé tao ra
75mg hop chit trung gian P-2 dudi dang chét rin mau ndu, ma dugce st dung cho budc

tiép theo ma khong cén tinh ché thém.

B4 sung timg giot dietyl phosphit (0,130ml, 1,33mmol) vao huyén phu ctia NaH
(53mg, 1,33mmol) trong THF (4ml) & nhiét d6 trong phong. Hon hop dugc khudy &
nhiét d6 trong phong trong thdi gian 1 gid. BS sung dung dich ctia P-2 (64mg, 133
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pmol) trong THF (4ml) vao hdn hop nay. H3n hop dugc khudy & nhiét do trong phong
trong thoi gian 16 gid. BS sung timg giot dietyl phosphit (0,130ml; 1,33mmol) vao
huyén phti ctia NaH (53mg, 1,33mmol) trong THF (4ml) & nhiét d trong phong. Hén
hop thu duge duge bd sung vio hdn hop phan tng. H3n hop phan tng thu dugc dugce
khudy & nhiét d6 trong phong trong thoi gian 1 gid. Nude va EtOAc dugc b sung, céc
16p duoc tach ra va 16p hitu co dugc rira béng dung dich trong nudc cia NaHCO; va
nude mudi, duoc lam khd béng MgSO,, dugc loc va dugce ¢d trong chan khong dé tao
ra 75mg dAu trong. Chét thd dugc tinh ché bing LC diéu ché (SiOH khéng déu 15-
40pm, 25g Merck, tai khd, gradien pha dong: tir CH,Cl,/MeOH 100/0 dén 85/ 15) dé
tao ra 38mg chit rin mau tring, ma duoc nghién nhé trong pentan. Chét rin thu duoc
duogc loc va duge lam kho trong chan khong trong thoi gian 16 gid ¢ nhiét do 50°C dé

tao ra 28mg hop chit cubi ciing 40 dudi dang chét rdn mau tring (hiéu suit 40%).
Tbng hop hop chét cubi cliing 41
NH,

H NH;
N L H
o) N

L b
S 1 HCI
</:r|\1 N~ N P—0 - N)%N| N>=° OH
. o ey
—N 0
40

40 (590mg, 1,29mmol) duge hoa tan trong HCI (37% trong nuéc) (60ml). Hon
hop duge khudy & nhiét &6 100°C trong thdi gian 16 gid. Dung méi dugc 1am bay hoi
va H,0 duge chung cit ddng sdi voi EtOH (hai 14n) dé tao ra 605mg hop chit cubi

cung 41 dudi dang chét rén mau tring (hiéu sudt 100%).

Bang 1. Hop chét ¢6 cong thic (I)

Khéi Khoi o Phuong
lron luong | Thoi gian hé MP
CAU TRUC 708 tim LCMS Ret, prap o HNMR
chinh z , tong | (°C)
<éc thay | Phuong phap h
[M-+H] e
. 'H NMR (600
)\&y/ MHz, DMSO-
N:(EN N\,® 347,15 | 348 1,01, B 1,2 dg) o ppm 0,84
L (br. s., 2 H),
0,99 (d, J=6,7
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CAU TRUC

Khéi

luong

chinh
Xac

Khbi
luong
tim
thay
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
téng

MP
C)

HNMR

Hz, 2 H), 2,00
(br. s., 1 H),
3,16 (br. s., 1
H), 5,03 (br. s.,
2 H), 7,08 -
7,21 (m, 2 H),
7,24 - 7,35 (m,
3 H), 7,36 -
7,45 (m, 3 H),
11,51 (br. s, 1
H)

383,15

384

1,18, B

"H NMR (400
MHz, DMSO-
dg) 0 ppm 5,08
(s, 2 H), 7,04
(br. s., 2 H),
7,29 (m, J=7,3
Hz, 1 H), 7,34
(t, J=7,3 Hz, 2
H), 7,40 - 7,48
(m, 3 H), 7,49 -
7,56 (m, 2 H),
7,97 (d, J=7,3
Hz, 2 H), 8,20
(s,1H), 11,28
(s, 1 H)

375,18

376

'H NMR
(DMSO-dg,
400MHz): &
ppm 14,45 (br.
s., 1H), 11,49
(s, 1H), 7,54 (s,
1H), 7,41 (d,
J=8 Hz,
2H),7,31 (t, J=8
Hz, 2H), 7,28
(t, =8 Hz, 1H),
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CAU TRUC

Khéi

lugng

chinh
Xac

Khbi
luong
tim
thiy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
téng

MP
C)

H NMR

7,14 (br. s.,
2H), 5,06 (s,
2H), 3,15 (m,
1H), 2,08-2,06
(m, 2H), 1,74-
1,62 (m, 6H)

307,12

308

1,87,
V3018V3001

> 260

'H NMR
(DMSO-dg,
400MHz): 6
ppm 12,34 (br.
s., 1H), 10,32
(br. s., 1H),
7,22 - 7,44 (m,
5H), 7,18 (s,
1H), 7,01 (s,
1H), 6,48 (br.
s., 2H), 5,00 (s,
2H)

361,16

362

2,35,
V3018V3001

> 260

'H NMR
(DMSO-dg,
500MHz): &
ppm 11,89 (br.
s., 1H), 10,24
(br. s., 1H),
7,21 - 7,40 (m,
5H), 6,51 (br.
s., 2H), 5,01 (s,
2H), 2,24 (s,
3H), 1,72 - 1,80
(m, 1H), 0,65 -
0,78 (m, 4H)

375,18

376

2,52,
V3018V3001

> 260

'H NMR
(DMSO-dg,
500MHz): &
ppm 11,85 (br.
s., 1H), 10,26
(s, 1H), 7,21 -
7,39 (m, SH),
6,51 (br. s.,
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CAU TRUC

Khéi

luong

chinh
Xac

Khdi
luong
tim
thiy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phip
téng

MP
QY

HNMR

2H), 5,02 (s,
2H), 2,65 (m,
2H), 1,78 (br.
s., 1H), 1,17 (,
J=6,5 Hz, 3H),
0,65-0,78 (m,
4H)

335,15

336

2,1,
V3018V3001

230

'H NMR
(DMSO-dg,
500MHz): &
ppm 11,98 (br.
s., 1H), 10,27
(s, 1H), 7,20 -
7,40 (m, SH),
6,40 (s, 2H),
5,01 (s, 2H),
2,10 (br. s., 6H)

321,13

322

2,01,
V3018V3001

'H NMR (500
MHz, DMSO-
dg) & ppm 12,00
-12,17 (m, 1H),
10,29 (s, 1H),
7,35 - 7,40 (m,
2H), 7,32 (t, J =
7,41 Hz, 2H),
7,23 - 7,29 (m,
1H), 6,66 - 6,90
(m, 1H), 6,44
(br. s., 2H),
5,00 (br. s.,
2H), 2,10 - 2,26
(m, 3H).

322,13

323

2,47,
V3018V3001

> 260

'H NMR (400
MHz, DMSO-
dg) & ppm 10,38
(br. s., 1H),
8,56 (br. s.,
1H), 7,71 (d, J
= 7,07 Hz, 1H),
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CAU TRUC

Khdi

lugng

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phap

Phuong
phap
téng

MP
QY

H NMR

7,09 - 7,30 (m,
4H), 6,45 (br.
s., 2H), 4,99 (s,
2H), 1,25 (br.
s., 3H).

10

355,18

356

1,86,
V3018V3001

> 260

'H NMR (500
MHz, MeOD) 6
ppm 6,83 (s,
1H), 3,95 (dd, J
=2,84,11,35
Hz, 2H), 3,87
(d, J=17,57 Hz,
2H), 3,36 - 3,44
(m, 2H), 2,25 -
2,37 (m, 1H),
1,89 - 1,98 (m,
1H), 1,60 (dd, J
=1,89, 12,93
Hz, 2H), 1,41 -
1,52 (m, 2H),
0,88 - 0,96 (m,
2H), 0,71 - 0,77
(m, 2H).

11

365,16

366

2,11,
V3018V3001

> 260

'H NMR
(DMSO-dg ,
500MHz): &
ppm 10,47 (br.
s., 1H), 7,22 -
7,38 (m, SH),
7,20 (s, 1H),
6,91 (s, 1H),
6,62 (br. s.,
2H), 4,97 (s,
2H), 4,52 (4,
J=5,4 Hz, 2H),
3,48 (t, J=5,4
Hz, 2H), 3,10
(s, 3H)
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CAU TRUC

Khéi

luong

chinh
XAac

Khéi
lugng
tim
thy
[M+H]

Thoi gian
LCMS Ret,

Phuong phap

Phuong
phap
téng

MP
O

HNMR

12

321,13

322 2,06,

V3018V3001

> 260

'H NMR
(DMSO-dg,
500MHz): 6
ppm 7,16 - 7,33
(m, SH), 7,10
(s, 1H), 6,84 (s,
1H), 6,24 (br.
s., 2H), 4,91 (s,
2H), 3,85 (s,
3H)

15

319,12

320 2,3, Villa

'H NMR
(DMSO-dg,
300MHz): 6
ppm 10,25
(br.s, 1H), 9,47
(s, 2H), 9,23 (s,
1H), 7,40 (t,
J=17,2Hz, 2H),
7,34 (t, J=17,2
Hz, 2H), 7,27
(d, J/=7,2Hz,
1H) 6,70 (s,
2H), 5,75 (s,
1H), 5,02 (s,
2H)

18

306,12

307 2,45, Villa

'H NMR
(DMSO-dg,
300MHz):
ppm 11,10 (br.
s., 1H), 10,20
(br. s., 1H),
7,43 (d,
J=7,1Hz, 2H),
7,33 (t, J=7,1
Hz, 2H), 7,26
(t, J=7,1 Hz,
1H), 6,83 (d,
J=1,5 Hz, 1H),
6,68 (br. s.,
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Khdi
luong
tim
thy
[M+H]

Khéi

lugng

chinh
xac

Thoi gian
LCMS Ret,
Phuong phap

CAU TRUC

Phuong
phap
téng

MP
Q)

HNMR

1H), 6,35 (s,
2H), 6,10 (d,
J=1,5 Hz, 1H),
4,98 (s, 2H)

19

307,12 | 308 1,82, Villa

'H NMR
(DMSO-dg,
300MHz): &
ppm 12,97 (br.
s., 1H), 10,25
(br. s., 1H),
8,02 (br. s.,
2H), 7,18 - 7,44
(m, 5H), 6,42
(s, 2H), 4,95 (s,
2H)

20

307,11 308 2,57, Villa

'H NMR
(DMSO-dg,
300MHz):
ppm 10,60 (br.
s., 1H), 7,76
(br.s, 1H), 7,19
- 7,40 (m, 5H),
7,00 (d,
J=3,3Hz, 1H),
6,66 (s, 2H),
6,59 (dd, J=3,3,
1,8 Hz, 1H), 5,0
(s, 2H)

23

2,03,

307.12 V3018V3001

308

> 260

"H NMR (500
MHz, DMSO-
de) 0 ppm 12,84
- 13,37 (m, 1H),
10,30 (br. s.,
1H), 7,23 - 7,76
(m, 6H), 6,70
(br. s., 1H),
6,49 (br. s.,
2H), 4,98 (s,
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CAU TRUC

Khéi

luong

chinh
XAac

Khéi
lugng
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phap

Phuong
phap
téng
hop

MP
C)

HNMR

2H).

24

o "
—0 N
Né\\ﬂ?
N:e\ N
Q\/N H

362,16

363

2,20
V3018V3001

240

'H NMR
(DMSO-dg,
400MHz): §
ppm 12,25 (br.
s., 1H), 7,18 (d,
J=8,1 Hz, 1H),
6,99 - 7,14 (m,
4H), 6,50 (s,
2H), 4,94 (s,
2H), 3,93 (s,
2H), 3,01 - 3,07
(m, 2H), 2,72 (t,
J=5,6 Hz, 2H)

25

4 S O
§asds

0,5 HCO.H

390,19

391

2,47
V3018V3001

196

"H NMR
(DMSO-dg,
400MHz): 6
ppm 12,13 (br.
s, 1H), 10,38
(br. s, 1H), 8,15
(br. s., 0,49 H,
dinh mudi
format), 7,39
(br.s., 1H),
7,18 - 7,34 (m,
3H), 7,09 (br.
s., 2H), 6,50
(br. s., 2H),
5,01 (br. s.,
2H), 3,71 (br. s,
2H), 2,50 - 2,61
(m, 4H), 1,67
(br. s., 4H)

26

362,16

363

1,90
V3018V3001

> 260

"H NMR
(DMSO-ds,
400MHz) : &
ppm 12,05 (s
br, 1H), 10,27
(s, 1H), 8,56 (d,
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CAU TRUC

Khéi

luong

chinh
Xac

Khéi
lugng
tim
thiy
[M+H]

Thoi gian
LCMS Ret,
Phuong phap

Phuong
phap
téng

MP
C)

HNMR

J=1,8 Hz, 1H),
8,15 (s, 0,59H,
dinh mubi
format), 7,70
(dd,/=8,2,1,8
Hz, 1H), 7,20
(d, J=8,2 Hz,
1H), 6,93 (s br,
1H), 6,49 (s br,
2H), 4,97 (s,
2H), 2,41 (s,
3H), 1,78-1,90
(m, 1H), 0,70-
0,87 (m, 2H),
0,64-0,70 (m,
2H)

27

351,14

352

1,78
V3018V3001

260

'HNMR
(DMSO-dg,
500MHz): 6
ppm 10,37 (s,
1H), 7,23 - 7,38
(m, 5H), 7,21
(d, /=0,9Hz,
1H), 6,91 (d,
J=0,9Hz, 1H),
6,58 (br. s.,
2H), 4,96 (s,
2H), 4,81 (t,
J=5,THz, 1H),
4,41 (t,
J=5,THz, 2H),
3,59 (q,
J=5,THz, 2H)

28

363,18

364

2,51
V3018V3001

>260

'H NMR
(DMSO-dg,
500MHz):
ppm 11,78 -
12,24 (m, 1H),
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CAU TRUC .

Khéi

lugng

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phap

Phuong
phap
téng

°O)

H NMR

10,28 (s, 1H),
7,07 - 7,47 (m,
5H), 6,21 - 6,93
(m, 3H), 5,01
(s, 2H), 1,13 -
1,45 (m, 9H)

29

349,17

2,35

350 V3018V3001

> 260

'H NMR
(DMSO-dg,
500MHz): &
ppm 11,80 -
12,14 (m, 1H),
10,41 (br. s.,
1H), 7,06 - 7,70
(m, 5H), 6,65 -
6,89 (m, 1H),
6,37 - 6,62 (m,
2H), 4,89 - 5,21
(m, 2H), 2,73 -
3,16 (m, 1H),
1,04 - 1,31 (m,
6H)

30

335,15

2,18

336 V3018V3001

> 260

'HNMR
(DMSO-dg,
500MHz): &
ppm 11,82 -
12,28 (m, 1H),
10,47 (br. s.,
1H), 7,08 - 7,56
(m, 5H), 6,63 -
7,01 (m, 1H),
6,38 - 6,59 (m,
2H), 4,78 - 5,07
(m, 2H), 2,53 -
2,69 (m, 2H),
0,95 - 1,35 (m,
3H)
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CAU TRUC

Khbi

lugng

chinh
Xac

Khbi
luong
tim
thy
[M-+H]

Thoi gian
LCMS Ret,

Phuong phap

Phuong
phap
téng
hop

MP
Q)

H NMR

31

375,11

2,38

376 V3018V3001

> 260

'H NMR
(DMSO-dg,
500MHz): &
ppm 13,07 (br.
s., 1H), 10,46
(br. s., 1H),
7,83 (s, 1H),
7,39 (d,
J=8,2Hz, 2H),
7,32 (t,
J=8,2Hz, 2H),
7,26 (t,
J=8,2Hz, 1H),
6,65 (br. s.,
2H), 4,98 (s,
2H)

32

308,10

2,06

309 V3018V3001

'H NMR
(DMSO-dg,
500MHz): &
ppm 10,44 (br.
s., 1H), 8,45 (s,
1H), 7,63 (s,
1H), 7,16 - 7,37
(m, 5H), 6,70
(br. s., 2H),
4,96 (s, 2H)

33

323,11

2,23

324 V3018V3001

>250

'H NMR
(DMSO-dg,
500MHz): &
ppm 10,72 (br.
s., 1H), 7,11 -
7,56 (m, SH),
6,94 (br. s.,
2H), 5,00 (br.
s., 2H), 2,41 (s,
3H)
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Khéi

lugng

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phap

Phuong
phap
tdng

MP
)

H NMR

34

367,14

368

2,27
V3018V3001

> 250

'H NMR
(DMSO-dg,
500MHz): &
ppm 10,71 (br.
s., 1H), 7,16 -
7,49 (m, SH),
6,96 (br. s.,
2H), 5,01 (s,
2H), 3,72 (4,
J=6,3Hz, 2H),
3,24 (s, 3H),
3,01 (t,
J=6,3Hz, 2H)

35

321,13

322

2,42
V3018V3001

> 260

'H NMR
(DMSO-dg,
500MHz): &
ppm 10,31 (br.
s., 1H), 8,24 (s,
1H), 7,51 (s,
1H), 7,18 - 7,40
(m, 5H), 6,78
(br. s., 2H),
4,96 (s, 2H),
2,08 (s, 3H)

36

307,12

308

2,25
V3018V3001

> 260

'HNMR
(DMSO-dg,
500MHz): &
ppm 10,33 (br.
s., 1H), 8,46 (d,
J=2,5Hz, 1H),
7,70 (s, 1H),
7,20 - 7,40 (m,
SH), 6,82 (br.
s., 2H), 6,48 (d,
J=3,8Hz, 1H),
4,97 (s, 2H)
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Khéi

luong

chinh
Xac

Khéi
lugng
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phap

Phuong
phap
téng

MP
0

HNMR

37

365,12

366

2,24

V3018V3001

'HNMR
(DMSO-dg,
400MHz): 6
(ppm) 9,80 (br.
s., 1H), 8,47 (d,
J=2,5Hz, 1H),
7,99 (s, 1H),
7,87 (d,
J=7,6Hz, 1H),
7,70 (s, 1H),
7,65 (d,
J=7,6Hz, 1H),
7,50 (t,
J=7,6Hz, 1H),
6,84 (br. s, 2H),
6,43 - 6,63 (m,
1H), 5,04 (s,
2H), 3,83 (s,
3H)

38

351,11

352

2,27

V3014V3001

332

'H NMR
(DMSO-dg,
400MHz): &
(ppm) 13,01
(br. s., 1H),
10,46 (br. s.,
1H), 8,47 (s,
1H), 7,95 (s,
1H), 7,84 (d,
J=7,6 Hz, 1H),
7,69 (s, 1H),
7,60 (d, J=7,6
Hz, 1H), 7,46
(t, J=7,6 Hz,
1H), 6,87 (br.
s., 2H), 6,48 (s,
1H), 5,03 (s,
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CAU TRUC

Khéi

lugng

chinh
Xac

Khéi
luong
tim
thiy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
téng

MP
Q)

HNMR

2H)

39

337,13

338

1,87

V3018V3001

'H NMR
(DMSO-dg,
500MHz): &
(ppm) 10,28
(br. s., 1H),
8,46 (s, 1H),
7,70 (s, 1H),
7,10 - 7,37 (m,
4H), 6,82 (br.
s., 2H), 6,35 -
6,57 (m, 1H),
5,17 (t,
J=5,7Hz, 1H),
4,96 (s, 2H),
4,45 (d,
J=5,7THz, 2H)

40

457,16

458

2,13

V3018V3001

218

"H NMR
(DMSO-dg,
500MHz): &
(ppm) 10,41
(br. s., 1H),
8,46 (br. s.,
1H), 7,69 (s,
1H), 7,04 - 7,38
(m, 4H), 6,85
(br. s., 2H),
6,47 (br. s.,
1H), 4,95 (br.
s., 2H), 3,85
(quin, J=7,0Hz,
4H), 3,18 (d,
J=21,4 Hz, 2H),
1,06 (t,
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CAU TRUC

Khéi

luong

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phap

Phuong
phap
téng
hop

MP
QY

H NMR

J=1,0Hz, 6H)

41

401,10

402

5,40

V2012Vv2002

101

"H NMR
(DMSO-dg,
400MHz): &
(ppm) 10,43 (s,
1H), 8,46 (d,
J=2,5 Hz, 1H),
7,69 (s, 1H),
7,10 - 7,31 (m,
4H), 6,84 (br.
s., 2H), 6,47
(dd, J=2,5, 1,5
Hz, 1H), 6,29
(br.s, 2H), 4,90
(s, 2H), 2,92 (d,
J=21,2 Hz, 2H)

42

/Z\z::
—
z
W .
L
z

338,12

339

2,45

V3014V3001

'HNMR
(DMSO-dg,
500MHz): 6
(ppm) 10,20
(br. s., 1H),
8,37 (d, J=2,2
Hz, 1H), 7,65
(s, 1H), 7,48 (d,
J=6,9 Hz, 1H),
7,19 (t, J=6,9
Hz, 1H), 6,82 -
7,00 (m, 3H),
6,44 (dd, J=2,4,
1,7 Hz, 1H),
4,95 - 5,14 (m,
2H), 2,43 (s,
3H)
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CAU TRUC

Khéi

luong

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phéap

Phuong
phap
téng
hop

MP
C)

HNMR

43

347,12

348

2,54

V3014V3001

'HNMR
(DMSO-dg,
400MHz): 6
(ppm) 12,48 -
13,42 (m, 1H),
9,90 - 10,57 (m,
1H), 8,44 (d,
J=9,1 Hz, 1H),
7,37 - 7,99 (m,
3H), 7,19 (4,
J=9,1 Hz, 1H),
6,83 (t, J=9,1
Hz, 1H), 6,69
(br. s., 1H),
6,47 (br. s.,
2H), 5,12 (br.
s., 2H)

44

365,12

366

3,05

V3014V3001

"HNMR
(DMSO-dg,
400MHz): 6
(ppm) 12,32 -
13,87 (m, 1H),
9,94 - 10,53 (m,
1H), 7,4 - 8,26
(m, 5H), 6,61 -
6,89 (m, 1H),
6,28 - 6,59 (m,
2H), 5,05 (s,
2H), 3,83 (s,
3H)

45

351,11

352

2,13
V3014V3001

"HNMR
(DMSO-dg,
400MHz): 6
(ppm) 13,06
(br. s., 2H),
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CAU TRUC

Khéi

luong

chinh
Xac

Khdi
lugng
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
téng

MP
C)

H NMR

10,32 (br. s.,
1H), 7,97 (s,
1H), 7,83 (d,
J=17,6 Hz, 1H),
7,69 (d, J=7,6
Hz, 1H), 7,57
(br. s., 1H),
7,46 (t, J=7,6
Hz, 1H), 6,72
(d, J=1,5 Hz,
1H), 6,48 (s,
2H), 5,04 (s,
2H)

46

337,13

1,63

V3018V300

338 1

> 260

"H NMR
(DMSO-dg,
S500MHz): §
(ppm) 12,48 -
13,52 (m, 1H),
9,83 - 10,74 (m,
1H), 7,01 - 7,98
(m, 5H), 6,22 -
6,84 (m, 3H),
5,17 (t, J=5,7
Hz, 1H), 4,97
(s, 2H), 4,44 (d,
J=5,7 Hz, 2H)

47

485,19

2,11

486 1v3018V3001

"H NMR
(DMSO-dg,
400MHz):
(ppm) 10,45 (s,
1H), 7,13 - 7,54
(m, 6H), 6,94
(s, 1H), 6,62
(br. s., 2H),
4,98 (s, 2H),
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CAU TRUC

Khéi

luong

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
téng

Q)

HNMR

433 - 4,48 (m,
2H), 3,82 - 4,02
(m, 4H), 1,76 -
1,92 (m, 2F),
1,47 - 1,66 (m,
2H), 1,15 (t,
J=6,8 Hz, 6H)

48

:
o
e

347,12

348

1,81

V3018V3001

'HNMR
(DMSO-dg,
400MHz): 6
(ppm) 10,35
(br. s., 1H),
8,27 - 8,53 (m,
2H), 7,77 (s,
1H), 7,67 (s,
1H), 7,47 (d,
J=9,1 Hz, 1H),
7,15 -7,27 (m,
1H), 6,76 - 6,88
(m, 3H), 6,36 -
6,53 (m, 1H),
5,09 (s, 2H)

49

368,13

369

1,94

V3018V3001

> 260

"H NMR
(DMSO-dg,
500MHz): §
(ppm) 9,42 -
10,55 (m, 1H),
8,35 (d, J=2,5
Hz, 1H), 8,01
(d, J=5,4 Hz,
1H), 7,65 (s,
1H), 7,02 (d,
J=5,4 Hz, 1H),
6,80 (br. s.,
2H), 6,36 - 6,55
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CAU TRUC

Khéi

luong

chinh
Xac

Khbi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
téng

MP
QY

HNMR

(m, 1H), 5,07
(s, 2H), 3,81 -
3,96 (m, 6H)

50

322,13

323

2,78

V3014V300
1

> 260

"HNMR
(DMSO-dg,
500MHz): &
(ppm) 10,31
(br. s., 1H),
8,49 (d, J=8,5
Hz, 2H), 7,71
(s, 1H), 7,65 (d,
J=7,6 Hz, 1H),
7,21 (d, J=17,6
Hz, 1H), 6,82
(br. s., 2H),
6,50 (br. s.,
1H), 4,95 (s,
2H), 2,39 (s,
3H)

51

347,15

348

2,35

V3018V3001

> 260

'H NMR
(DMSO-dg ,
500MHz): &
(ppm) 12,36 -
12,99 (m, 1H),
10,33 (br. s.,
1H), 6,94 - 7,75
(m, 5H), 5,99 -
6,73 (m, 3H),
4,97 (s, 2H),
1,81 - 1,97 (m,
1H), 0,54 - 1,02
(m, 4H)
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CAU TRUC

Khéi

luong

chinh
Xac

Khéi
lugng
tim
thiy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phép
téng
hop

MP
Q)

HNMR

52

351,14

352

1,93

V3018V3001

"H NMR
(DMSO-dg,
400MHz): 6
(ppm) 10,23
(br. s., 1H),
7,68 (d, /=2,0
Hz, 1H), 7,15 -
7,40 (m, SH),
6,72 (d, /=2,0
Hz, 1H), 6,46
(s, 2H), 4,97 (s,
2H), 4,87 (t,
J=5,1 Hz, 1H),
4,17 (t, J=5,1
Hz, 2H), 3,75
(q, J=5,1 Hz,
2H)

53

321,13

322

2,26

V3018V3001

192

'HNMR
(DMSO-dg,
500MHz): &
(ppm) 12,94
(br. s., 1H),
10,28 (s, 1H),
7,17 - 7,49 (m,
6H), 6,41 (br.
s., 2H), 4,97 (s,
2H), 2,28 - 2,39
(m, 3H)

54

HN  H

N_o A
”)/\\X—T = J
=y \___@—0

&

435,21

436

1,32

V3018V3001

211

'HNMR
(DMSO0-dg,
500MHz): &
(ppm) 11,90 -
12,42 (m, 1H),
10,14 (br. s.,
1H), 7,85 - 8,01
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Khéi

luong

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phéap

Phuong
phap
téng

MP
Q)

HNMR

(m, 1H), 7,35 -
7,56 (m, 1H),
6,21 - 7,07 (m,
4H), 4,65 - 4,77
(m, 2, 3,86 -
3,94 (m, 21),
2,38 - 2,44 (m,
2H), 2,04 (s,
6H), 1,77 - 1,89
(m, 1), 0,60 -
0,92 (m, 4H)

55

404,17

2,80

V3014V300

405 1

218

"HNMR
(DMSO-dg,
400MHz2):
(ppm) 12,52
(br. s., 1H),
10,32 (s, 1H),
7,59 (s, 1H),
7,46 - 7,51 (m,
1H), 7,34 - 7,45
(m, 2H), 7,12
(br. s., 2H),
6,49 (s, 2H),
4,94 - 5,25 (m,
2H), 3,41 (t,
J=17,1 Hz, 2H),
3,20 - 3,29 (m,
2H), 1,79 (quin,
J=7,1 Hz, 2H),
1,64 (quin,
J=17,1 Hz, 2H)

57

396,13

1,79

397 |V3018V3001

> 260

'H NMR
(DMSO-dg,
500MHz): &
(ppm) 12,47
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Khbi

luong

chinh
Xac

Khéi
luong
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
téng
hop

MP
O

HNMR

(br. s., 1H),
10,30 (br. s.,
1H), 8,25 (br.
s., 1H), 7,84 (d,
J=8,2 Hz, 1H),
7,13 (br. s.,
2H), 6,90 (d,
J=8,2 Hz, 1H),
6,50 (br. s.,
2H), 4,94 (br.
s., 2H), 4,87
(br. s., 2H),
3,63 (s, 3H)

58

382,11

383

2,00

V3014V3001

> 260

'HNMR
(DMSO-dg,
500MHz): 6
(ppm) 11,87 -
13,45 (m, 2H),
10,50 (br. s.,
1H), 8,27 (br.
s., 1H), 7,83 (d,
J=17,6 Hz, 1H),
7,22 (br. s.,
2H), 6,86 (d,
J=7,6 Hz, 1H),
6,61 (br. s.,
2H), 4,94 (br.
s., 2H), 4,77
(br. s., 2H)

60

402,19

403

2,61

V3014V3001

242

"H NMR
(DMSO-ds,
400MHz): 6
(ppm) 8,98 -
12,14 (m, 1H),
8,21 (s, 1H),
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Khdi

luong

chinh
Xac

Khéi
lugng
tim
théy
[M+H]

Thoi gian
LCMS Ret,
Phuong phép

Phuong
phap
tbng
hop

MP
O

HNMR

6,04 - 7,47 (m,
6H), 4,95 (br.
s., 2H), 4,02
(br. s., 2H),
3,13 (br. s.,
2H), 2,79 (br.
s., 2H), 1,67 -
1,97 (m, 1H),
0,42 - 0,94 (m,
4H)

61

385,23

386

2,14

V3014V3001

'HNMR
(DMSO-dg,
400MHz):
(ppm) 11,85
(br. s., 1H),
10,32 (s, 1H),
7,09 (s, 2H),
6,46 (s, 2H),
3,81 (t, J=7,2
Hz, 2H), 2,30 -
2,48 (m, 10H),
2,27 (s, 3H),
1,74 (quin,
J=1,2 Hz, 2H),
1,49 (quin,
J=1,2 Hz, 2H),
1,20 - 1,36 (m,
2H)

62

wNH

—>:\ RSN

410,25

411

1,67

V3018V3001

174

'HNMR

(DMSO-dg,
500MHz): &
(ppm) 11,91
(br. s., 1H),
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Khéi

luong

chinh
Xac

Khéi
lugng
tim
thy
[M+H]

Thoi gian
LCMS Ret,
Phuong phéap

Phuong
phap
téng
hop

MP
Q)

HNMR

10,29 (br. s.,
1H), 6,84 (br.
s., 1H), 6,49
(br. s., 2H),
3,79 (t, J=6,9
Hz, 2H), 2,52 -
2,70 (m, 6H),
1,80 - 1,90 (m,
1H), 1,71 (br.
s., SH), 1,39 -
1,52 (m, 2H),
1,17 - 1,38 (m,
SH), 0,51 - 0,91
(m, 4H)

63

315,14

2,37

316 1v3014V3001

> 260

'HNMR
(DMSO-dg,
400MHz):
(ppm) 12,35
(br. s., 1H),
10,24 (br. s.,
1H), 7,11 (br.
s., 2H), 6,44 (s,
2H), 3,78 - 3,87
(m, 2H), 3,70
(d, J=7,1 Hz,
2H), 3,24 (t,
J=10,9 Hz, 2H),
1,99 - 2,18 (m,
1H), 1,08 - 1,76
(m, 4H)

Phuong phap phéan tich.

Tt ca cac hop chit ddu dugc dic trung bang LC-MS. Phuong phép LC-MS sau

day duoc st dung:
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Phuong phép VILLA:

T4t ca cac phan tich dugc thuc hién bing cich sir dung tr cwe LC/MSD day
Agilent 1100 dugc ndi voi hé sic ky long diy Agilent 1100 (liquid chromatography -
LC) bao gdm bom nhi nguyén c6 bd khir khi, bd 14y mAu ty dong, khoang c6t 6n nhiét
va bd do day di6t. Khéi phd ké (mass spectrometer - MS) dugc hoat dong bang ngudn
jon ho4 phun dién tir 4p luc khi quyén (atmospheric pressure electro-spray ionisation -
API-ES) theo phuong thirc ion duong. Pién 4p mao din dugc dit & 3000 V, dién ap
phén manh & 70 V va nhiét dd tr cuc dugc duy tri ¢ nhiét 4§ 100°C. Dong khi 1am kh6
va gia tri nhiét do 14n luot 12 12,0 L/phat va 350°C. Nito duoc str dung 1am khi phun, &
4p suét 241,318.10° Pa (35 psig). Viéc thu dit liéu dugc thuc hién bing phin mém
Agilent Chemstation.

Ngoai quy trinh chung, viéc phan tich dugc thyc hién trén c6t YMC pack ODS-
AQ C18 (dai 50mm x duong kinh trong 4,6mm; hat 3um) & nhiét d 35°C, véi tbc do
dong 1a 2,6ml/phut. Viéc rira giai bang gradien dugc thuc hién tir 95% (nuéc + 0,1%
axit formic) / 5% axetonitril dén 5% (nudc + 0,1% axit formic) / 95% axetonitril trong
thoi gian 4,80 phut, sau d6 hop phan pha dong cudi cling duoc giit trong thoi gian 1,00
phut nita. Thé tich bom tiéu chudn 14 2pl. Gi6i han tim kiém dugc dit & 190-400nm

d6i v&i bd phat hién UV-PDA va 100-1400 m/z d6i v6i bd phét hién MS.
Phuong phap B HE ACQUITY UPLC véi bd phat hién SQD

Pha d6ong: A: metanol, B: 10mM amoni axetat trong 90% nuéc va 10%

axetonitril

Cot: Kidu cot: Cot Aquity UPLC BEH C18 1,7um 2,1x50mm (Waters No
186002350), Nhiét dg: 70°C. Thoi gian biéu gradien. Téc d6 dong chay: 0,7ml/phut,
Ngimg tim kiém: 1,8 phut. Thoi gian dimg: 2 pht.

Thor gian(phtt) |[%A  [%B (Trﬁf/pi%t;long chay
0,00 5 s o
1,30 95 |5 |07
1,50 o5 5 o
1.70 5 5 o
2,00 5 s o
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Thé tich bom: 0,75pl. Kidu bom: Vong mét phan véi kim bom day tran

Chiéu dai budc séng bat dau: 210 nm. Chiéu dai bude séng két thic: 400 nm.
D6 phan giai: 1,2 nm. Téc d6 1dy miu: 20 diém/ gidy

Phuong phép MS:

Ham sb 1: kiéu ion: ES+, Dinh dang dit liéu: Trong tim

Khéi lugng bit dau: 160. Khdi lwong két thiic: 1000

Thoi gian quét (gidy): 0,1, Thoi gian bt dau (phat): 0,0, Thoi gian két thuc
(phut): 2,0, Dién ap hinh nén (V): 30

Ham s0 2:

Kiéu ion: ES-, Pinh dang dir liéu: Trong tim, Khéi lugng bét diu: 160, Khéi
luong két thuc: 1000

Thoi gian quét (gidy): 0,1, Thoi gian bt dau (phat): 0,0, Thoi gian két thuc
(phut): 2,0, Pién ap hinh nén (V): 30, Dong trong MS: 700ul/phut

Quy trinh chung VDRI (461 véi cac phuong phap V100xVI10xx.olp va
V200xV20xx.0lp)

Phép do HPLC dugc thuc hién b%mg cach st dung hé Alliance HT 2795
(Waters) chira bom bdn thanh phan c6 bd khir khi, b6 14y miu tu dong, bd phét hién
day diot (diode - array detector - DAD) va cdt nhu duge xac dinh trong cic phuong
phép tuong ing dudi day, cot duge gitt & nhigt 4 30°C. Dong tir cot duoc chia vao
phd k& MS. B6 phat hién MS duoc tao ciu hinh v6i ngudn ion hoa phun dién tir. Dién
ap kim mao dan 14 3 kV va nhiét 46 ngudn duoc duy tri & nhiét 46 100°C trén LCT
(Khbi phd ké thoi gian bay Zspray™ tir Waters - d6i véi cac phuong phép
V100xV10xx.0lp), va 3,15 kV & nhiét d6 110°C trén ZQ™ (khbi phd ké tir cuc don
Zspray™ tir Waters - d6i v&i cac phuong phap V200xV20xx.olp). Nito dugc sir dung
lam khi phun. Viéc thu dit liéu dugc thuc hién b%mg hé dit liéu Waters-Micromass

MassLynx-Openlynx.
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Quy trinh chung VDR2 (d6i v6i cac phuong phap V300xV30xx.olp)

Phép do LC duoc thuc hién bing cach sir dung hé UPLC (séc ky 1ong cao ap)
(Ultra Performance Liquid Chromatography — UPLC) Acquity (Waters) chita bom nhi
nguyén c¢é bd khir khi, bd léy maiu tu dong, bd phat hién didy diét (diode - array
detector - DAD) va ¢t nhu dugce xac dinh trong cac phuong phap twong ing dudi day,
cdt duoc gilt & nhiét 46 40°C. Dong tir cot dugc dua vao bo phat hién MS. B phat
hién MS dugc tao ciu hinh v6i ngudn ion hoa phun dién tir. Dién ap kim mao dan 14 3
kV va nhiét do nguf“m duoc duy tri & 130°C trén Quattro (khdi phé ké t& cuc ba phén
tir Waters). Nito dugc st dung lam khi phun. Viéc thu dit liéu dugc thuc hién béng hé

théng dit liéu Waters-Micromass MassLynx-Openlynx.
Phuong phap V1005V1012

Ngoai quy trinh chung VDR1: phuong phap HPLC pha dao duoc thyc hién trén
¢t C18 cdu X Waters (3,5 um, 4,6 x 100 mm) véi tbc @6 dong chay 1a 0,8ml/phit. Hai
pha dong (pha dong A: 100% 7 mM amoni axetat; pha dong B: 100% axetonitril) duoc
sir dung dé thiét 1ap diéu kién gradien tir 80% A va 20% B (dugc gift trong thdi gian
0,5 phut) dén 90% B trong thoi gian 4,5 phut, 90% B trong thdi gian 4 phut va dugc téi
can bing véi diéu kién ban du trong thoi gian 3 phit. Thé tich bom 5ul dugc sir dung.
Dién 4p hinh nén 12 20V dbi véi kiéu ion hoa duong va kiéu ion hod 4m. Khdi phd
duoc thu liy bing cach quét tir 100 dén 1000 trong thdi gian 0,4 gidy bing cach st

dung d6 tr& giita cac 1an quét 13 0,3 gidy.
Phuong phép V1004V1012

Ngoai quy trinh chung VDR1: phuong phap HPLC pha ddo duoc thuc hién trén
cOt Kromasil C18 (3,5 pm, 4,6 x 100 mm) véi tbe do6 dong chay 1a 0,85ml/phut. Ba
pha dong (pha déng A: 100% 7 mM amoni axetat; pha ddng B: 100% axetonitril; pha
dong C: 0,2% axit formic + 99,8% nudc siéu tinh khiét) duoc sir dung dé chay didu
kién gradien tir 35% A, 30% B va 35% C (duogc giit trong thoi gian 1 phut) dén 100%
B trong thoi gian 3 phit, 100% B trong thdi gian 4,5 phut va dugc ti cin bang véi
didu kién ban ddu trong thoi gian 3 phat. Thé tich bom 5 pl dugc st dung. Dién ap

hinh nén 13 20V d6i véi kiéu ion hoa duong va kidu ion hoa 4m. Khdi phb dugc thu lay
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bing cach quét tir 100 dén 1000 trong thoi gian 0,4 gidy bang cach str dung d6 tré gitra

céc 1an quét 13 0,3 gidy.
Phuong phap V1010V1012

Ngoai quy trinh chung VDR1: phuong phap HPLC pha dao dugc thuc hién trén
cOt Waters Atlantis C18 (5 um, 3,9 x 100 mm) véi tbc do dong chay 13 0,8ml/phit. Ba
pha dong (pha dong A: 100% 7 mM amoni axetat; pha dong B: 100% axetonitril; pha
dong C: 0,2% axit formic +99,8% nudc siéu tinh khiét) dugc sir dung dé thiét 1ap diéu
kién gradien tir 50% A va 50% C (dugc gitt trong thoi gian 1,5 phit) dén 10% A, 80%
B va 10% C trong thoi gian 4,5 phut, dugce gilt trong thoi gian 4 phut va duoc tai can
bing véi didu kién ban ddu trong thdi gian 3 phut. Thé tich bom 5 pl dugc sir dung.
Dién 4p hinh nén 1a 20V dbi véi kidu ion hoa duong va kiéu ion hoa am. Khdi phd
duoc thu liy bang cach quét tir 100 dén 1000 trong thdi gian 0,4 gidy bing cach st

dung d6 tr& giita cac lan quét 13 0,3 gidy.
Phuong phap V2002V2002 + LCpos_court.olp

Ngoai quy trinh chung VDR1: HPLC pha dao dugc thyc hién trén cét Kromasil
C18 (3,5 pm, 4,6 x 100 mm) véi tdc d6 dong chay 1a 0,8ml/phit. Ba pha dong (pha
dong A: 100% 7 mM amoni axetat; pha dong B: 100% axetonitril; pha dong C: 0,2%
axit formic + 99,8% nudc siéu tinh khiét) duoc sir dung dé thiét 1ap diéu kién gradien
tr 35% A, 30% B va 35% C (dugc giit trong thoi gian 1 phut) dén 100% B trong thoi
gian 4 phuat, 100% B trong thoi gian 4 phut va dugc tai can bang véi diéu kién ban du
trong thoi gian 2 phut. Thé tich bom 10 pl dugc st dung. Dién 4p hinh nén 1 20V dbi
v6i kidu ion hoa duong va kidu ion hod 4m. Khdi phé duogc thu ldy bang cach quét tir
100 dn 1000 trong thoi gian 0,4 gidy bang cach sir dung do tré gitta cac 14n quét 12 0,3
gidy.
Phuong phap V2003V2002
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Ngoai quy trinh chung VDR1: HPLC pha dao dugc thuc hién trén cét X-Bridge
C18 (3,5 pm, 4,6 x 100 mm) véi tbc d6 dong chay 1a 0,8ml/phit. Hai pha dong (pha
dong A: 100% 7 mM amoni axetat; pha dong B: 100% axetonitril; dugc sit dung dé
thiét 14p didu kién gradien tir 80% A, 20% B (dugc giit trong thdi gian 0,5 phut) dén
10% A, 90% B trong thoi gian 4,5 phit, duoc gilt & nhiét 46 10% A va 90% B trong
thoi gian 4 phut va duoc tai cin bing véi diéu kién ban dau trong thoi gian 3 phit. Thé
tich bom 10 pl dugc str dung. Dién ap hinh nén 1a 20V d6i véi kidu ion hod duong va
kidu ion hoa 4m. Khdi phd duoc thu 14y bang cach quét tir 100 dén 1000 trong thoi

gian 0,4 gidy bing cach sir dung db tré giita céc 1an quét 1 0,3 gidy.
Phuong phap V2012V2002

Ngoai quy trinh chung VDR1: HPLC pha dao dugc thyc hién trén cot Waters
Atlantis C18 (5 pm, 3,9 x 100 mm) véi tbc d6 dong chay 14 0,8ml/phut. Ba pha dong
(pha dong A: 100% 7 mM amoni axetat; pha dong B: 100% axetonitril; pha dong C:
0,2% axit formic + 99,8% nudc siéu tinh khiét) dugc sir dung dé chay diéu kién
gradien tir 50% A, 0% B va 50% C (dugc giit trong thoi gian 1,5 phut) dén 10% A,
80% B va 10% trong 3,5 phut, dugc gitt trong céc diu kién nay trong thoi gian 4 phut
va duogc tai can bang véi didu kién ban diu trong thoi gian 3 phut. Thé tich bom 10 pl
duoc sit dung. Pién 4p hinh nén 1a 20V dbi vdi kidu ion hoa duong va kiéu ion hoa
am. Khéi phd duoc thu 14y bing cach quét tir 100 dén 1000 trong thoi gian 0,4 gidy

bing cach sir dung do tré gitta cac 1an quét 13 0,3 gidy.
Phuong phap V2015V2007

Ngoai quy trinh chung VDR1: HPLC pha ddo dugc thuc hién trén cdt Supelco
Ascentis Express C18 (2,7 um, 3,0 x 50 mm) véi tbc d6 dong chay la 0,7ml/phut. Hai
pha dong (pha dong A: 100% 7 mM amoni axetat; pha dong B: 100% axetonitril) dugc
sir dung d& chay diéu kién gradien tir 80% A va 20% B (dugc gift trong thdi gian 0,5
phut) dén 5% A va 95% B trong 2,5 phut, duge gift trong thoi gian 4,5 phut va trd lai
didu kién ban dAu trong thdi gian 1,5 phut va dwoc gift trong thoi gian 1 phut. Thé tich
bom 5ml duge st dung. Pién &p hinh nén 13 20V dbi véi kiéu ion hoa duong va kiéu
ion hod am. Khéi phd duoc thu 14y bing cach quét tir 100 dén 1000 trong thdi gian 0,4

gidy bing cach str dung do tré giita cc 1dn quét 13 0,3 gidy.

-66-



19635

Phuong phap V3018V3001

Ngoai quy trinh chung VDR2: UPLC pha ddo dugc thuc hién trén cft Waters
Acquity BEH (dang lai etyl siloxan/silic oxit dugc béc cdu) C18 (1,7 pm, 2,1 x
100 mm) véi tbc d6 dong chay 1a 0,343ml/phut. Hai pha dong (pha dong A: 95% 7
mM amoni axetat / 5% axetonitril; pha dong B: 100% axetonitril) dugc sir dung dé
thiét 1ap didu kién gradien tir 84,2% A va 15,8% B (dugc gitt trong 0,49 phtt) dén
10,5% A va 89,5% B trong 2,18 phut, dugc giit trong 1,94 phut va trd lai diéu kién ban
d4u trong 0,73 phut, dugc gift trong thoi gian 0,73 phit. Thé tich bom 2 pl dugc sir
dung. Dién 4p hinh nén 1a 20V dbi véi kidu ion hoa duong va kiéu ion hoa am. Khéi
phé dugc thu 14y bang cach quét tir 100 dén 1000 trong thdi gian 0,2 gidy bang cach sir

dung d6 tré gifra cac lan quét 12 0,1 gidy.
Phuong phéap V3014V3001

Ngoai quy trinh chung VDR2: UPLC pha d4o dugc thuc hién trén cot Waters
HSS (High Strength Silica) T3 (1,8 pm, 2,1 x 100 mm) v6i tdc d6 dong chay 1a
0,35ml/phut. Hai pha dong (pha dong A: 95% 7 mM amoni axetat / 5% axetonitril; pha
ddng B: 100% axetonitril) dugc sir dung dé thiét 1ap didu kién gradien tir 9% A (duoc
gilt trong thoi gian 0,5 phut) dén 15% A va 85% B trong thoi gian 4,5 phut, duge gitr
trong thoi gian 2 phut va trd lai didu kién ban diu trong thoi gian 0,5 phut, dugc gitt
trong thoi gian 1,5 phut. Thé tich bom 2ul duoc str dung. Dién 4p hinh nén 1a 20V dbi
v6i kiéu ion hoa duong va kiéu ion hoa 4m. Khéi phd duge thu 14y bang cach quét tir
100 dén 1000 trong thoi gian 0,2 gidy bang cach st dung dd tré gifta cac 14n quét 13 0,1
gidy.
Hoat tinh sinh hoc ctia hop chit c6 cong thire (I)
MO ta thlr nghi€m sinh hoc
Thir nghiém thong bao dé danh gi4 hoat tinh ctia TLR7 (24 gid)

Kha ning cta hop chit & hoat hoa TLR7 & ngudi duge dénh gia trong thir
nghiém thong béo t& bao bing cach sir dung t& bao HEK293 dugc bién nap tam thoi
véi vecto biéu hién TLR7 hodc TLRS va chu trac thong bao NF«kB-luc. Trong mot
truong hop, cAu tric bidu hién TLR biéu hién trinh tu kiéu dai twong ng hoic trinh tur
dot bién chira dot bién khuyét trong doan lip giau loxin thit hai (dIRR2) cua TLR.
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Protein TLR d6t bién nhu vy trudc ddy di duoc ching minh 14 d& bi anh hudng hon
d6i v6i sy hoat hod chét chi van (US 7,498,409).

MOt cach ngén gon, t& bao HEK293 duoc cho phét trién trong méi trudng nudi
cdy (DMEM c6 bd sung 10% FCS va 2 mM glutamin). D& bién nap té bao trong cac
dia 10 cm, céc té bao dugc tach roi bang Trypsin-EDTA, duoc bién nap bang hdn hop
cta plasmit CMV-TLR7 hodc TLRS8 (750 ng), plasmit NFxB-luc (375 ng) va chét thir
bién nap va duoc 0 1an luot trong thoi gian 24 gid hodc 48 gid & nhiét d6 37°C trong
khi quyén CO, 5% dugc 1am 4m. Céc té bao dugc bién nap sau d6 duge tach roi bang
Trypsin-EDTA, duoc rira trong PBS va dugc tao huyén phi lai trong mdi truong dén
mét d6 1,67 x 105 t& bao/mL. Ba muoi microlit t& bao sau d6 dugc phan phdi vao mbi
18 trong céc dia 384 15, ma 10 pL hop chét trong 4% DMSO di c6 mit. Sau khi 1 6 gid
& nhiét d6 37°C, 5% CO,, hoat tinh luciferaza dugc xac dinh béng cach bd sung 15 pl
co chit Steady Lite Plus (Perkin Elmer) vao mdi 16 va tién hanh doc két qua trén bd
chup anh vi dia ViewLux ultraHTS (Perkin Elmer). Pudng cong dap ung lidu luong
dugc tao ra tir cac phép do dugc thuc hién trong bdn béan sao. Cac gia tri néng d6 hitu
hiéu thép nhét (lowest effective concentration - LEC), dugc xac dinh la nc‘A)ng d6 ma
gdy ra tAc dung ma it nh4t bang hai lin d6 1éch chudn & trén ctia thir nghiém, dugc xac
dinh déi v6i mbi hop chit. Do ddc cna hop chét duge xic dinh song song bang céch st
dung day pha lodng tuong tu ctia hop chét véi 30 L mbi 15 cta té bao dugce bién nap
bing mo6t minh cdu tric CMV-TLR7 (1,67 x 105 t& bao/mL), trong dia 384 15. Kha
ning séng clia t& bao dugc do sau khi 0 6 gio & nhigt do 37°C, 5% CO, bﬁng cach bd
sung 15 puL ATP lite (Perkin Elmer) mdi 18 va doc két qua trén bd chup anh vi dia
ViewLux ultraHTS (Perkin Elmer). Dit liéu dugc bao cédo dudi dang CC50.

Paénh gia su san xuét interferon & PBMC & ngudi (PBMC-HUH7 _EC50)

Su hoat hoa ctia TLR7 & nguoi dan dén sy san xuit manh mé interferon boi té
bao phan nhanh plasma cé mat trong mau ngudi. Kha nang cta hop chét dé kich thich
interferon dwoc danh gia bang cach theo ddi hoat tfnh khéng virut trong hé sao chép
HCV khi 0 véi mdi truong ¢ diéu kién tir t& bao don nhan méu ngoai vi (peripheral
blood mononuclear cell - PBMC). Thir nghi€ém sao chép HCV dya trén cAu trac biu
hién hai xistron, nhu dugc mé ta bdi Lohmann et al. (Science (1999) 285: 110-113;
Journal of Virology (2003) 77: 3007-15 3019) véi cac cai bién dugc mé ta boi Krieger
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et al. (Journal of Virology (2001) 75: 4614-4624). Thit nghiém nay s dung dong té
bao dugce bién nap 8n dinh Huh-7 luc/neo chita ARN ma hoa cho cAu tric biéu hién hai
xistron chira céc ving NS3-NS5B kiéu dai cia HCV typ 1b dugc dich ma tir vi tri gén
ribosom bén trong (Internal Ribosome Entry Site - IRES) tir virut viém nfo co tim
(encephalomyocarditis virus - EMCV), diung truéc 1a gen chi thi (Luciferaza dom
d6m) va gen dénh diu chon loc (neoR, neomyxin phosphotransferaza). CAu tric nay
duoc chan boi 5° va 3° NTR (cac vung khong dich md) tt HCV typ 1b. M6i trudng
nudi céy lién tuc cta té bao sao chép véi su c6 mit ciia G418 (neoR) phu thude vio sur
sao chép cia ARN HCV. Té bio sao chép dugc bién nap dn dinh ma sao chép ARN
HCV mot cach ty dong va dén mirc d6 cao, mi hoé cho luciferaza khong ké nhiing céi
khac, duge sir dung dé dinh hinh méi trudng nubi cdy té bao co diéu kién. Tém lai,
PBMC duoc tao ra tir 16p phit méu da bd cta it nhét hai thé cho bang cach st dung quy
trinh ly tdm Ficoll tiéu chudn. PBMC duoc phan lap dugc tai tao huyén phi trong moi
trudng RPMI ¢6 bd sung 10% huyét thanh AB & ngudi va 2 x 105 té bao/Id duge phan
phdi vao tAm 384 13 chira hop chit (tong thé tich 70 pL). Sau khi 0 qua dém, 10 puL
dich ndi b& mit duoc chuyén sang tAm 384 15 chira 2,2 x 103 té bao sao chép/15 trong
30 pL (duge cho vao dia vao ngay hom trudc). Sau khi 0 24 gid, su sao chép dugc do
bang thir nghiém hoat tinh luciferaza béng cach sir dung 40 pL/16 co chét Steady Lite
Plus (Perkin Elmer) va do bang bd chup anh vi dia ViewLux ultraHTS (Perkin Elmer).
Hoat tinh (rc ché ctia mdi hop chét trén té bao Huh7-luc/neo duoc bio céo dudi dang
gia tri EC50, dugc xac dinh dudi dang n6ng dd hop chét dugc ap dung cho PBMC din
dén su giam 50% hoat tinh luciferaza ma sy gidm hoat tinh luciferaza nay cho théy
mirc dd sao chép ciia ARN sao chép khi chuyén luong x4c dinh ctia mdi trudng nudi
cdy PBMC. Interferon tai t5 hop a-2a (Roferon-A) dugc stt dung lam hop chét dbi
chimg tiéu chuén. T4t ca céc hop chét thé hién CC50 >24uM trong thir nghiém HEK
293 TOX dugc md ta o trén.

Danh gi4 sy san xuét interferon trong PBMC 5 nguodi (PBMC HEK-ISRE-luc LEC)

Su hoat hoa ctia TLR7 & nguoi dan dén su san xuit manh m& cua interferon boi
té bao phan nhanh plasma cé mit trong mau ngudi. Kha ning cta hop chit dé kich
thich interferon dugc dénh gia bing cich x4c dinh interferon trong méi trudng cé didu

kién tir t& bao don nhan méu ngoai vi (peripheral blood mononuclear cell - PBMC). Su
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¢4 mit cta interferon trong cic mau duge xac dinh, b%lng céch sir dung dong t& bao chi
thi interferon biéu hién dn dinh c4u trac chi thi cia cac yéu tb dap ung duoc kich thich
boi interferon (ISRE)-luc. Yéu t6 ISRE véi trinh tt GAAACTGAAACT dap ting cao
v6i nhan t6 phién mad STAT1-STAT2-IRF9, Téom lai, PBMC duogc tao ra tir 16p phu
mau da bod cta it nhat hai thé cho bang cach st dung quy trinh ly tdm Ficoll tiéu chuén.
PBMC duoc phan lap duge tao huyén phi lai trong méi truong RPMI c6 bd sung 10%
huyét thanh AB & ngudi va 2 x 105 t€ bao/I5 duge phan phdi vao dia 384 15 chira hop
chét (tbng thé tich 70 pL). Sau khi i qua @&m PBMC véi hop chit, 10 pL dich ndi bé
mat duge chuyén sang dia 384 15 chira 5 x 103 HEK-ISRE-luc t bao/I trong 30 uL
(dugc cho vao dia vao ngdy hom trude). Sau khi i 24 gid, su hoat hoa ciia yéu t6 ISRE
duge do bang thir nghiém hoat tinh luciferaza bang cach st dung 40 pL/1 co chét
Steady Lite Plus (Perkin Elmer) va do biang bd chup anh vi dia ViewLux ultraHTS
(Perkin Elmer). Hoat tinh kich thich ctia m8i hop chét trén té bao HEK-ISRE-luc dugc
béo cdo dudi dang LEC. LEC 1an luot cho thdy mirc d6 hoat hoa ISRE dbi véi viée
chuyén luong xac dinh ctia mdi truong nubi cdy PBMC. Interferon ti t hop alfa-2a

(Roferon-A) duoc sir dung 1am hop chit dbi chimg tidu chuin.

Gié4 tri LEC d6i voi hop chit trong bang 2 trén HEK293 TLR8-NF«B-luc va
HEK293 NF«B-luc ma 16n hon ndng dd duoc thir nghiém cao nhit (> 10 uM ddi véi
hop chit 6 va > 25 uM d6i voi tht ca cac hop chét khac).

Bang 2. Hoat tinh sinh hoc ctia hop chét ¢ cong thirc (I)

TLR7- | o0on TLR7- ;LSZ' PBMC- | PBMC
CAU TRUC WLLEC | ypro 1B | WEEC | 1o 4g | HUHT. | HEK-ISRE-
24 gi¢ 24 gib—(uM) 48 gid ity EC50 luc
(M) (M) M (M) (LEC; uM)
(M)
H,N H
ety 0,33 8,25 0,18 0,081 | 0,064
N:etN \__@ ’ > s s ’
e
TLF
N:(EN N@ 4,72 1,2 0,531
@/Q\/NH
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# TLR7- | oo TLR7- }1-\111172- PBMC- | PBMC
CAU TRUC WLLEC | ypro 1EC |WHEEC | [EC4g |HUHT. | HEK-ISRE-
24 gio 24 gidy (uM) 48 gio iy EC50 luc
(M) Y M Gap | M| EC; M)
H,N H .
/\ :F .
3 } ) [>24.59 | 7.67 13,97
MNH
HoN H
N —0
”KZ/ 0,077 1,23 0,04 0,16 0,12
4 N:QQN \_@ > s s ] H
Gk
HoN n/o
N7\ ~
< 2.2 21,47 | 1,13 0,2 0,13
5 — N > > > s s
9%
N7\ N/o
6 VCE/L\ ) 0,66 632 1034 0053 |0,04
\_NH
HoN H
e
7 f\ e, >25 146|064  |0,88
/(\;NH
g {E\ 7\5_@ 5,91 017 |07 1025
/&\:NH
Hal n
9 QS 088  |007  |005  [0,03
B
Q\/NH
T
0 o= P 18,93 >25 10,13 0,73 | 044
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# TLR7- TLR7- TLR7- glLR7' PBMC- | PBMC
CAU TRUC WLLEC | RR2 LEC | WLEC | [pegg | HUHT. | HEK-ISRE-
24 gid 24 gib—(uM) 48 gio i EC50 luc
(M) (M) (M) (LEC; uM)
uM)
'‘ate 536|019 |033  |032
11 N N \_,@ s > > >
Q\/N\/\o/
HN H
2\§f7¢°
N7\
2| {&N ”@ 8,08 0,3 0,59 0,34
Qe
H,N y
s N/A(LN L) 52459 | 10557 >5 975 | 16,94
\<y
HoN H
13 | /N >2459 |3,23 20,31 3,81 2,58
\
X
H,N y
(o]
N7\ T
=N \,_Q
19 | >2459 | 13,31 >25 16,6 12,36
N\N
H
H,N H
0
N7\ ;7;
- 0,5 6,34 0,5 0,68
20 e =g
X
HoN n
(o]
N7\ T
0,23 0,007 0,13 0,12
23 H =\ s ) ) s
o O
NS
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# TLRT- |10 oo TLR7- §1LR7' PBMC- | PBMC
CAU TRUC Wt LEC | yrro LEC | WHEEC |Lpc4g |HUHT | HEK-ISRE-
24 gio 24 gib—zuM) 48 gid i EC50 luc
(M) (M) M (M) (LEC; uM)
(M)
Y p
= 1,81 0,11 0,046 | 0,03
24 N:e\ ) ) 5 ’
Q\/NH
HoN H
Né\\gfzﬁo NO
e ¢ ; 2,46 0,39 0,006 | 0,007
25
Q\/NH
(E° A 2.42 0,21 0,005 | 0,006
26 Viie:;q \—-Q— > ) ) )
N\ _NH
HoN H
aty
27 |y O 603 |063 |08 0,43
&
IOH
Hl n
.ty >25 8,77 >23.81 |>23.81
28 :QQN \—@ s 5 5
%/&\/NH
HaN n/o
N\
29 . :(c; g 1,58 1,66 0,82
WNH
H,N H
(o]
N7\ ;74
=N
30 K@N/HL O 1271|014  |017  |0,12
HN
(o]
=N \’@
_ 2323 |0,51 1,3 2.2
31 F;/a\jf; s
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TLR7-

TLR7- TLR7- PBMC- | PBMC
TLR7- dIRR2_
CAU TRUC WLLEC | yrpo 1R | WHEEC | 1pogg |HUHT_ | HEK-ISRE-
24 gidy 24 gidr (uM) 48 gio i EC50 luc
(»M) (M) M (M) (LEC; uM)
(uM)
H,oN H
=y 6,5 097 1,51  |097
32 /_\8;,\] > > s s
N\\jo
HN  H
N o
N7\ N/
33 | 4 {&N 21,66  |0,98 0,81 0,52
Nﬁ\/N
HaN H
(o]
N7\ :75
ﬂ#L A >25 1,21 0,69 0,49
34 Nt)
o\
H,l NYO
N7\
35 /CN):N O 0,36 0,033 |0,17 0,10
//\N
HN  H
>\§;N 0
N7\
36 C”):N O 0,22 0,017 0,047 |0,033
I
HoN H
Y
N):N "
37 | X 0,05 0,01
O\
HoN H
N7\ To
8 | 0,38 >25
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TLR7-

TLR7- TLR7- PBMC- |PBMC
TLR7- dIRR2_
CAU TRUC Wi LEC | oo 1EC | WLEC | [peyg |HUHT. | HEK-ISRE-
24 gid 24 gity (UM) 48 gio it EC50 luc
(uM) (M) M (LM) (LEC; pM)
(uM)
H,N H
é\ﬁ =°
N\
): N
39 @N " 0,05 0,01
Z HO
2/ n?o
N7\ N
40 (;\ T 2 0,03 0,01
o\
H,N H
a e 0,03 0,40
Q ,HCl “oH
HoN H
4 " /0 -
L S
2 f & 1,73 0,45
e -
H,N H .
T
43 ,NjL\ VA 0,50 0,15
N
H,N H
N7\ ;Fo
" N/“\\ N LQFO/ 0,10 0,04
[e]
HoN H
45 | N o 0,58 1,37
N/\\ oH
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# TLR7- TLR7- TLR7- gF{RIJZ- PBMC- | PBMC
CAU TRUC WELEC | yRr2 LEC | WEEC | 1o 4g |HUHT. | HEK-ISRE-
24 gio 24 gidy (uM) 48 gio iy EC50 luc
(M) (M) M (M) (LEC; uM)
GM)
~ F°
46 | =" Q N 0,21 0,03
HoN n
—0
N7\ 3/
N$N \—@
Q\/N
47 j\ 14,12 1,64
P=0
/0%
H,N H
N—o0
N/\ :F N
48 C):N \——&/N Y 0,01 0,01
\
_N
HoN H
N7\ TON N
N):N \@ 0,31 0,06
49 C\N o
7 O\
H,N H
N0
N>/\\S*N N
so | o O 0,03 0,01
Lk
H,N H
N —0
N>/\\§7N\:®
H =N
511 4N 0,16 0,17
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# TLR7- |11 oo TLR7- ;L}{RRZ PBMC- | PBMC
CAU TRUC WELLEC | jrr2 LEC | WEEC | 1R 4g | HUMT. | HEK-ISRE-
24 gio 24 gidy (uM) 48 gid iy EC50 luc
(M) ST ey ey e | CEG v
~ vﬁ
52 § O 4,42 0,41 0,42
Ho/\/N//
H,N H
N o0
53 ,n&“ @ 3,17 036  |0,76
NS
H;N)/\\g-n:fo_ /_)N_
s4 | I —Cr 161  [565 |005 10,07
H,N H
N)/\\X—N/o
s NfN 4,11 0,06 1,27 1,16
Q\/NH [e]
O
H,N Y \
N/\ TO _ [o]
57 C(L e 044  [006 |121  |1,38
N/\N:FO _ /_<OH
sg @(L —Cr 099  |006 |275  |2,69
ﬁzgo
t >25 1,25 0,034 |0,019
60 . N
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TLR7-

TLR7- TLR7- PBMC- | PBMC
TLR7- dIRR2_
CAU TRUC ;:—-glggc dIRR2_LEC ngt—glfc LEC 48 58;1)7_ EEK'ISRE'
24 gity (WM i
vy | HEOED ey 189 | @BC
(M)
H,l n o
61 C*L " >25 9,73 134 095
Q)
AN
:a’ \ n\FO
SN 212 |>25 0,70 |0,72
62 | v o)
HN
—0
%
63 deN NLCO >25 2,58 6,72 4,39
N

T4t ca cac hop chét duoc thir nghiém trong céc thir nghiém thong bao dé danh
gid hoat tinh cia TLR8 va LEC dugc thé hién > 17 uM.
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1. Hop chit c6 cong thic (I)

NH,
NN
N
PP
R; N/ N\

YR (D),
hodic mudi, solvat hodc chét da hinh duoc dung cta ching, trong d6 Y 1 (C) alkylen,

R; duoc chon tir nhém bao gdm imidazolyl, pyrimidyl, pyrolyl, pyrazolyl, furyl,
oxazolyl, oxadiazolyl, isoxazolyl, pyrazinyl va thiazolyl, trong d6 R; tuy y duoc thé
béng mot hodc nhidu phﬁn tr thé doc 1ap dugc chon tir nhom bao gém hydroxyl, Cy¢
alkyl, C;4 alkoxy, triflometyl, C;.¢xycloalkyl, phenyl, halogen, hydroxyl-C;4 alkyl, C;.
s-alkoxy-C; 4-alkyl- va C;4alkyl-dietoxyphosphoryl;

R, dugc chon tir nhém bao gdm phenyl, naphtyl, antraxenyl va phenantrenyl,
trong d6 R, tuy y dugce thé béng mot hodc nhiéu phﬁn tr thé doc 1ap dugc chon tir
nhém bao gém hydroxyl, C,¢ alkyl, C,4 alkoxy, triflometyl, CO,Rj;, halogen,
hydroxyl-C;4 alkyl-, NRgR;, C(O)Rs, C(O)NR¢R7, Ci4 alkyl-dietoxyphosphoryl hodc
axit Cy4 alkyl-phosphonic;

R3 dugc chon tir H va Cy ¢ alkyl;
mdi Rg va Ry ddc 1ap duge chon tir H, Cy.4 alkyl hodc C4alkoxy.

2.  Duoc phém chira hop chét ¢6 cong thic (I) hodc mudi, solvat hodc chét da hinh
dugc dung cua chung theo diém 1, cung v&i mot hodc nhiéu t4 dugc, chit pha loéng

ho¥ic chit mang dugc dung.

3. Hop chit dugc chon tir nhém bao gém:
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%, %,
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0,5 HCOH

0,5 HCOH
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H,N -

N
v\ YO
N
N=e N
(M

4.  Duoc phém chtra hop chét c6 cong thire (I) hodc mudi, solvat hodc chét da hinh
dugc dung ciia ching theo diém 3, cling véi mét hodc nhiéu t4 duoc, chit pha lodng

hodc chét mang dugc dung.
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