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hodc muoi, tautome hodc solvat dugc dung cta nd, trong d6 céc bién 1a nhu duge xac dinh
trong ban mo6 ta. Sang cheé cling dé cap dén dugc pham chira hgp chat nay.
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Linh vue ki thuit dwoc dé cap

Sang ché dé cap dén hop chit piperidino-pyrimidin, quy trinh diéu ché va duoc phdm
chira hop chét nay dé sir dung trong didu tri cac bénh nhidm virut. Sang ché @& cap dén hop
chét piperidino-pyrimidin dé st dung trong didu tri cac bénh nhidm virut, rdi loan mién dich
hozic viém ma c6 lién quan dén viéc didu bién, hodc chli van, cic thy thé gidng Toll (TLR -

Toll-like-receptor). Sang ché ciing d& cap dén dugc phdm chira hop chét nay.
Tinh trang ky thuit ciia sang ché

Céc thu thé gibng Toll 1a cAc protein xuyén mang so cp duoc dic trung bdi mién
ngoai bao giau leuxin va ph?m m& rong té bao chét chtra viing dugc bao toan. Hé mién dich
bam sinh c¢6 thé nhan biét cac kidu miu phén tir gén lién v6i mam bénh théng qua cac TLR
duoc biéu hién trén bé mat t& bao ciia mot s6 loai té bao mién dich nhét dinh. Viéc nhan biét
c4c mim bénh la kich hoat qua trinh san xuét céc xytokin va diéu tiét ting cac phan tir dong

kich thich trén céc thuc bao. Diéu ndy dan dén su diéu bién dong théi cua té bao T.

Uc tinh rang phan 16n cac lodi dong vat c6 vi déu c6 tir mudi dén mudi 1am loai thu
thé gibng Toll. Mudi ba TLR (duge dit tén 1a TLRI dén TLR13) dd dugc nhan dién &
ngudi va chudt nhit, va céc dang twong duong cua nhiéu loai trong sb 'na‘ly da dugc phat
hién & céc loai dong vat c6 via khéc. Tuy nhién, cdc dang twong duong cua mot s6 TLR nhét
dinh ma dugc tim thiy & ngudi thi lai khong ¢6 mit & tat ca céac loai dong vat c6 va. Vi dy,
gen ma héa protein twong tw véi TLR10 & ngudi c6 mat & chudt nhit, nhung c6 vé nhu di bi
pha hay tai mot thoi diém nao d6 trong qua khir béi retrovirut. Mt khéac, chudt nhét biéu
hién cac TLR 11, 12 va 13, nhung khong c6 TLR nao trong sb nay dugc bidu hién & ngudi.
Céc loai dong vat c6 vu khéc ¢o thé biéu hién cac TLR ma khong tim thay & ngudi. Cac loai
1<h6ng phai dong vat c6 vu khéac ¢ thé c6 cac TLR khac biét v6i cac loai dong vat co va,
minh chimg 12 TLR14 ma c6 thé duoc tim thiy & c4 xem sao Takifugu. Diéu nay c6 thé lam
cho qua trinh st dung dong vat thi nghiém 1am mo hinh nghién ctru tinh mién dich bAm sinh

ctia nguoi trd nén phuec tap.

Pé biét chi tiét v& cac thu thé gidng Toll, co thé xem cac tap chi néu dudi day.

Hoffmann, J.A., Nature, 426, p33-38, 2003; Akira, S., Takeda, K., and Kaisho, T., Annual
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Rev. Immunology, 21, p335-376, 2003; Ulevitch, R. J., Nature Reviews: Immunology, 4,
p512-520, 2004.

Céc hop chét thé hién hoat tinh trén cac thu thé gidng Toll di dugc md ta trude day,
nhu cdc dan xuét purin trong WO 2006/117670, céc dan xuit adenin trong WO 98/01448 va
WO 99/28321, va cac pyrimidin trong WO 2009/067081.

Tuy nhién, vin c6 nhu cAu 16n vé chét didu bién thy thé gidng Toll méi ma c6 d chon
loc wu tién, hi€u luc cao hon, d6 6n dinh chuyén héa cao hon va profin d¢ an toan cai thién
(vi du, nguy co CVS gidm) so véi céc hgp chét di c6 trong tinh trang k¥ thuat.

Bin chit k§ thuit ciia sing ché

Vi cac ly do néu trén, muc dich cla sang ché 13 @& xut hop chit c6 cong thire (I):

R, .H
N
o Xs
A IR
HN N 1))

hodc mudi, tautome, solvat hodc dang da hinh dugc dung cta no, trong d6:

A duge chon tr nhém bao gdbm CH,, NCOR?2, CHR? va CR?R? & cdu hinh héa hoc 14p
thé bét ky,

B duoc chon tir nhém bao gdm CH,, NCOR?, CHR? va CR?R? & cdu hinh héa hoc 14p
thé bét ky,

vé6i didu kién 12 khi A 12 NCOR? thi B khéng phai 13 NCOR* va véi diéu kién 12 khong
duoc chon cung lic ca A va B tit CHz, CHR? hodc CRPR?,

X duoc chon tir CHz hodc CHRS & cAu hinh hoéa hoc 14p thé bt ky,

R! duge chon tir Cisalkyl duge thé tity ¥ bing mot hoic nhiéu phn tr thé trong s6 cac
phan tir thé sau day: Cisalkyl, Cs-7xycloalkyl, hydroxyl, hydroxyalkyl, amino, nitril, alkoxy,
alkoxy(Ci-4)alkyl, axit carboxylic, este carboxylic, carbamat hodc sulfon,

R? dugc chon tr Crsalkyl, Cs.7xycloalkyl, di vong, aryl, heteroaryl, heteroarylalkyl
duoc thé va khong dugc thé, mbi trong s6 chung dugc thé thy y bing mot hosic nhiéu phén

tr thé doc lap duoc chon tir halogen, hydroxyl, amino, Cisalkyl, di-(Ci)alkylamino, Ci-
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salkylamino, Cisalkyl, Cisalkoxy, Cs.sxycloalkyl, axit carboxylic, este carboxylic, amit

carboxylic, di vong, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl hodc nitril,

R3? duoc chon tir hydro, Cisalkyl, alkoxy, alkoxy-(Ci4)alkyl, Cssxycloalkyl, di vong
Cs.7, di vong thom, dang hai vong, arylalkyl, heteroaryl, heteroarylalkyl dugc thé va khong
duge thé, mdi trong s ching dugc thé tiiy ¥ bang mot hoc nhidu phan tir thé doc lap duge
chon tir halogen, hydroxyl, amino, Ci-salkyl, di-(Ci-¢)alkylamino, Ci-salkylamino, Ci.salkyl,
Ci-salkoxy, Cs.sxycloalkyl, axit carboxylic, este carboxylic, amit carboxylic, di vong, aryl,

alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl hodc nitril,

R* dugc chon tir Cizalkyl, alkoxy, alkoxy-(Ci.4)alkyl, aryl hodc Cs.7xycloalkyl dugc
thé hodc khong dugc thé, mdi trong s6 ching dugc thé tiy y bang di vong, nitril,
heteroarylalkyl hodc heteroaryl, va trong do:

RS dugc chon tir di vong thom, dang hai vong, aryl, heteroaryl, mdi trong sé ching
duoc thé tuy y b%mg mdt hodc nhiéu phﬁn tir thé doc 1ap dugc chon tir halogen, hydroxyl,
amino, Ci.salkyl, di-(Ci.¢)alkylamino, Ci.salkylamino, Ci-salkyl, Ci-salkoxy, Cs.¢xycloalkyl,
axit carboxylic, este carboxylic, amit carboxylic, di vong, aryl, alkenyl, alkynyl, arylalkyl,
heteroaryl, heteroarylalkyl hodc nitril.

Theo phuong 4n thir nhét, sang ché @& xuét hop chit c6 cong thirc (I) trong dé R! 13
butyl, va trong d6 A, B va X 13 nhu duogc x4c dinh & trén.

Theo phuong 4an khac, sang ché d& xuét hop chét c6 cong thie (I) trong d6 R! 13 Ca.
salkyl dugc thé bang hydroxyl, va trong d6 A, B va X 1a nhu dugc x4c dinh & trén.

Phuong 4n khac d& xuét hop chét c6 cong thirc I trong d6 R!, 1a Ca-salkyl duge thé

bang hydroxyl, 1 mdt trong s& cac nhom néu dudi day:

OH
/T)\ /\j\
1S /,’ S /,
OH
N \/\5\
\/\%/ (S Il,

Ngoai ra, sang ché con dé xuét hgp chét ¢6 cong thirc (I) trong d6 X 1a CHa, va trong

dé A va B 1a nhu dugce xac dinh & trén.
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Theo phuong 4n khéc, sang ché dé xuét hop chét c6 cong thire (1) trong d6 X 1a CHa,

va trong d6 A 14 CHz va B 1a nhu duge x4c dinh & trén.

Ngoai ra, sang ché con d& xut hop chét c6 cong thirc (I) trong d6 R? 1 mot trong sb
céc vi du néu dudi day ma c6 thé duoc thé tiép bing Cisalkyl, hydroxyl, alkoxy, nitril, di

vong, este carboxylic hodc amit carboxylic:

/ ‘ .
Cr, o= o> O Or

/

Cac hop chat dugce vu tién 1a cac hgp chat so 3 va 1 co6 cau triic héa hoc néu duéi day,

mot cach tuong ung:

Cac hgp chat dugc uu tién khéc theo sdng che 1a cac hop chat ¢ clu triic héa hoc néu

S
)\)\/Q)km A)j\ﬁ))\t\% o é«.

Hop chit c6 cong thirc (I) va mubi, tautome, solvat hodc dang da hinh dwgc dung clia

dudi day:

né c6 hoat tinh 1am dugc chét, dic biét 1am chét didu bién hoat tinh cta cac thy thé gidng

Toll (d4c biét 1a TLR7 va/hodc TLRS).

Theo khia canh khac, séng ché d& xuét dugc phdm chira hop chét c6 cong thirc (D),
hodc mudi, solvat hoic dang da hinh dugc dung cia nd, cing v6i mot hodc nhiéu ta dugc,

chét pha logng hoic chit mang duoc dung.
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Ngoai ra, hop chit c6 cong thire (I) hodc mudi, solvat hodc dang da hinh dugc dung
cta nd theo sang ché, hodc dugc phidm chira hop chét c6 cong thire (I) hoic mudi, solvat

hodc dang da hinh dugc dung cta né co thé dugc st dung lam thube.

Khia canh khéac cla sang ché 13 hop chét c6 cong thire (I) hoidc mudi, solvat hodc dang
da hinh dugc dung cta n6, hodc dugc phém chira hop chét c6 cong thirc (I) hodc mudi,
solvat hodc dang da hinh dugc dung cta né c¢é thé dugc sir dung mot cach phit hop trong

diéu tri r6i loan c6 lién quan dén viéc diéu bién TLR7 va/hoic TLRS.
MO té chi tiét sang ché

Thuét ngit “alkyl” chi hydrocacbon béo no mach thing hoic mach nhanh chira sb
lrong nguyén tr cacbon xé4c dinh.

Thuét ngit “halogen” chi flo, clo, brom hodc iot.

Thuét ngit “alkenyl” chi alkyl nhu dwgc dinh nghia & trén, chira it nhit hai nguyén tir

cacbon va it nhat mot lién két doi cacbon-cacbon.

Thuét ngir “alkynyl” chi alkyl nhu duge dinh nghia & trén, chia it nhét hai nguyén tir

cacbon va it nhat mot lién két ba cacbon-cacbon.

Thuat ngtr “xycloalkyl” chi vong dang vong cacbon chira s6 lwong nguyén tir cacbon

xac dinh.

Thuét ngit “heteroaryl” c6 nghia 13 cu tric vong thom nhu dwgc dinh nghia cho
thuét ngit “aryl”, chira it nhét 1 nguyén tt khac loai dugce chon tr N, O va S, dac biét 1a tt N

va O.

Thuét ngit “aryl” c6 nghia 1a cAu triic vong thom tity y chtta mdt hogc hai nguyén tir
khac loai duoc chon tir N, O va S, ddc biét 1a tu N va O. Céu trac vong thom nay co thé c6
4, 5, 6 hodc 7 nguyén tir vong. Dic biét 13, cAu tric vong thom nay c6 thé c6 5 hoic 6

nguyeén to vong.

Thuit ngit “di vong dang hai vong” c6 nghia la cAu tric vong thom, nhu duge dinh
nghia cho thuit ngit “aryl”, chira hai vong thom ngung tu. M3i vong tlly v chira cic nguyén
tr khéc loai dugc chon tir N, O va S, déc biét 1a tr N va O.

Thuét ngit “arylalkyl” c6 nghia la ciu tric vong thom, nhu duoc dinh nghia cho thuat

ngit “aryl”, dugc thé tiy ¥ bing nhém alkyl.

-6-
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Thuét ngit “heteroarylalkyl” c¢6 nghia 1a ciu tric vong thom, nhu dugc dinh nghia

cho thuét ngit “heteroaryl”, dugc thé thy y bang nhom alkyl.

Thuét ngit “alkoxy” chi nhém alkyl (chudi cacbon va hydro) dugc lién két don véi

oxy, nhu, vi dy, nhém metoxy hodc nhém etoxy.

“Dji vong” chi phan t no hoic no mét phin va bao gdm etyloxit, tetrahydrofuran,
dioxan hodc cac ete dang vong khac. Di vong chira nito bao gém, vi dy, azetidin, morpholin,
piperidin, piperazin, pyrolidin, va dang twong tw. Cic di vong khic bao gdm, vi du,

thiomorpholin, dioxolinyl va céc sulfon dang vong.

Nhom “heteroaryl” 1a nhém di vong c6 ban chét 13 thom. Nhém nay c¢é dang mot
vong, hai vong hodc da vong chira mot hodc nhiéu nguyén tr khéc loai dugc chon tir N, O
hodc S. Nhém heteroaryl c6 thé 13, vi duy, imidazolyl, isoxazolyl, furyl, oxazolyl, pyrolyl,

pyridonyl, pyridyl, pyridazinyl hodc pyrazinyl.

Mudi dugc dung ctia hgp chat c6 cong thirc (I) bao gdm mudi cdng axit va muoi
bazo cua nd. Mudi cdng axit thich hgp dugc tao ra tir axit ma tao ra mudi khong ddc. Mudi

bazo thich hop dugc tao ra tir bazo ma tao ra mudi khong doc.

Hop chét theo sang ché ciing c6 thé tdn tai & dang solvat héa hodc dang khéng solvat
hoéa. Thudt ngit “solvat” dugc st dung trong ban mo ta nay d mo ta phirc hop phan tir chira

hop chit theo sang ché va mot hodc nhiéu phan tir dung mdi dugc dung, vi dy, etanol.

Thuét ngt “dang da hinh” chi kha ning tdn tai & nhidu hon mot dang hodc cu tric

tinh thé ctia hop chét theo sang ché.

Hop chét theo séng ché c6 thé duoc sir dung & dang san phim két tinh hodc vd dinh
hinh. Ching cé thé dugc thu nhén, vi du, & dang bénh rén, bot hodc mang béng cac phuong
phap nhu 1am két tia, két tinh, kh lanh, siy phun hogc lam khd theo kiéu bay hoi. Chiing
c6 thé duge st dung & dang riéng ré hodc & dang két hop v&i mot hodc nhidu hop chit khac
theo sang ché hoic & dang két hop v6i mot hodc nhiéu thudc khac. Thong thudng, ching sé&
duge st dung & dang ché pham két hop v6i mot hoic nhiéu t4 dugc duoc dung. Thuit ngir
“t4 duge” duogc st dung trong ban md ta ndy dé mo ta thanh phin bt ky ma khéng phai 1a
(cac) hop chét theo sang ché. Viéc lua chon ta dugc phu thudc phﬁn 1én vao cac yéu td nhu
cach thirc st dung cu thé, tac dung cia t4 dugce dbi v6i dd tan va dd 6n dinh, va ban chit cia

dang lidu.



23269

Hop chit theo sang ché hodc phan nhém bét ky cia n6 c6 thé dugc bao ché thanh cac
dang dugc phém khéc nhau theo muc dich st dung. Dé 1am ché phém thich hop, c6 thé ké
dén tht ca cac ché phim thudng duge st dung cho cac thudc dung toan than. P& bao ché
dugc phim theo sang ché, lugng c6 tic dung ciia hop chét cu thé, thy y & dang mubi cong,
v6i vai trd 1a thanh phin hoat tinh dwoc két hop bing cach tron ky véi chit mang dugc
dung, chit mang nay c6 thé c6 rat nhiéu dang khac nhau tity thudc vao dang ché phim muén
st dung. Tét hon 13 cac dugc phém nay & dang liu don vi thich hop, vi du, dé sir dung qua
duong miéng, truc trang hodc qua da. Vi du, dé bao ché ché phim & dang liéu ding qua
duong miéng, moi trudng bat ky trong sb cac mdi trudng duge dung théng thudong cb thé
duoc st dung nhu, vi dy, nudc, glycol, dau, ruou va dang tuong ty dbi vai céc truong hop
ché phim léng ding qua dudng miéng nhu hdn dich, xi 1o, cdn ngot, nhii twong va dung
dich; hodc cac chit mang rin nhu tinh bot, duong, cao lanh, chét pha loang, chit 1am tron,
chét gin két, chat giy rd va dang twong tu d6i véi cac truong hop ché pham dang bot, vién
trdn, vién nang va vién nén. Do dé sir dung, vién nén va vién nang 1a céc dang don vi lidu
dung qua dudng miéng thuén loi nhét, trong trudng hop nay, cic chit mang rén dugc dung
hién nhién dugc st dung. Ciing dugc bao gbm 14 cac ché pham dang ran ma c6 thé duoc
chuyén héa, trong khoang thdi gian ngin trude khi st dung, thanh ché phim dang léng.
Trong céc ché phim thich hop d8 sir dung qua da, chit mang tily y chira chit ting cuong
tinh thim va/hodic chét thdm w6t thich hop, tiy v dwoc két hop véi cac chét phu gia thich
hop c6 ban chét bat ky v6i ty 1€ nho, cac chét phu gia ndy khong tao ra tic dung c6 hai déng
ké dbi vé6i da. Céc chét phu gia ndy co thé tao thuén loi cho viéc sir dung cho da va/hoic c6
thé 12 hitu ich dé bao ché cac ché phAm mong mudn. Cac ché phdm nay c6 thé dugce st dung
theo nhiéu cach, vi du, & dang miéng dan trén da, & dang bdi dung chd (spot-on), & dang
thubc md. Hop chét theo sang ché ciing c6 thé duoc st dung bang cach x6ng hit hoic bom
bing céc phuong phap va cac ché phim di dugc st dung trong linh vuc k¥ thuat nay cho
viéc st dung theo cach nay. Do d6, thong thudong, hop chét theo sang ché c6 thé duoc sir

dung cho phéi & dang dung dich, hdn dich hoic bot khd.

Dic biét thuén loi néu bao ché dugc phdm néu trén & dang lidu don vi dé d& st dung
va ddng déu vé lidu luong. Dang lidu don vi trong ban mé ta nay chi cac don vi tach roi vé
mat vat 1y thich hgp lam céac lidu don nhéit, mdi don vi chia lugng d3 dinh truéc cla thanh
phﬁn hoat tinh dugc tinh toan dé tao ra tac dung diéu tri bénh mong mudn két hop véi chét

mang dugc dung can thiét. Cac vi du vé dang li€u don vi nay 1a vién nén (bao gdm vién nén

-8-
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¢6 chia phan hoic ¢6 16p bao), vién nang, vién tron, bot déng géi, vién nhén (wafer), thube
dan, dung dich hodc hdn dich c6 thé tiém duoc va dang tuong tu, va cac lidu chia nho cua
no.

Nguodi ¢ hiéu biét trung binh vé linh vuc diéu tri bénh lay nhiém s& c6 kha nang xac
dinh lrong c6 tac dung tir cac két qua thir nghiém duoc trinh bay duéi ddy. Nhin chung, du
dinh 13 lwong hing ngay c6 tic dung s& nim trong khoang tir 0,01 mg/kg dén 50mg/kg thé
trong, t6t hon 13 nim trong khoang tir 0,1mg/kg dén 10mg/kg thé trong. C6 thé 1a thich hop
néu st dung liéu cén thiét & dang hai, ba, bdn hodc nhiéu lidu chia nhé vao céc khoang cach
thoi gian thich hop trong ngay. Céac liéu chia nho nay c6 thé dugc bao ché & dang lidu don
Vi, vi‘du, chtra tir 1 dén 1000mg, va dic biét 1a tir 5 dén 200mg thanh phin hoat tinh trong

mdi dang lidu don vi.

Lidu lugng va tan suét st dung chinh x4c phu thudc vao hop chét ¢6 cong thirc (I) cu
thé duoc st dung, tinh trang bénh 1y cu thé dugc diéu tri, mac do trAm trong cia tinh trang
bénh ly dugc diéu tri, do tudi, can nang va tin_h trang thé chat néi chung ctia bénh nhan cu
thé ciing nhu thudc khac ma bénh nhan c6 thé dang dung, nhu da dugc biét 15 dbi voi nguoi
¢6 hidu biét trung binh v& linh vue k¥ thuét nay. Ngoai ra, hién nhién 13 lrong c6 tac dung
6 thé dugc lam giam di hodc ting 1én tiy thudc vao dap tmg clia dbi tuong dugc didu tri
va/hodc tuy thudc vao su dénh gia cua béc si didu tri ké don hop chit theo sang ché. Do do,
khoéng tri s6 v& luong c6 tac dung néu trén chi 12 huéng din va khong nhim 1am gi6i han

pham vi hodc tmg dung ctia sang ché & bit ky mirc d6 nao.
Phuong phap tdng hop tdng quat

So db 1
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NH, NH,
- o o
ﬁﬁ/mo/\ N o — NN T
N Guanidin cacbonat POCls, nguyén chat DMF, butylamin
0, Y
Hel én EtOH, 120°C [I\] 100°C '}j 100°C, 2 gidy
Bn Bn
I H v
1.
NHa NBoc, )N\B°°2 j\ )N\HZ
Py NP RS ~cl N7
Z N N7 f\l . N
N7 N ~ g1 0°Cdénrt, bazo  J M g
x .R? X .RY — N 7 N
N Boc,O N Boc H
H 0C)y Boc Hp, Pd/C, 1t N 2. HCI N
N DMAP, THF, 80°C N H A
Bn Bn ho3 R4 (0]
odc
Hop chat cé cong thire (I
v Vi VI j\ g thirc (1)
R;” TOH
Té&c nhan céng hop

rt: nhiét do trong phong

Hop chét c6 cong thire (I) trong d6 B 1a NCOR* dugc diéu ché theo so dd 1. Trong quy
trinh diéu ché III, d phat hién ra ring guanidin cacbonat c6 thé dugc st dung ciing véi hodic
khong cung v6i bazo (vi dy, natri etoxit) trong dung moi rugu nhu etanol. Bude clo héa
vong hydroxypyrimidin (III) dé tao ra clopyrimit IV c6 thé dugc thuc hién bing tac nhan
clo héa nhu POCI; ¢ dang dung mdi, cung véi cac dung mdi khéc (tire 1a diclometan), hodc
¢ dang Kkét hop véi bazo, vi du, N,N-dimetylanilin. Budc thay thé clo dé tao ra hop chét
trung gian V c6 thé duogc thuc hién & nhiét d6 cao trong dung méi phan cuc (vi du,
axetonitril hodc DMF) véi amin du (NH»-R!) cing v6i hodc khdng cung véi bazo (vi du,
DIPEA). Buédc bao vé V bang Boc dé tao ra hop chét trung gian VI c6 thé duoc thuc hién
bang cach st dung N,N-dimetylaminopyridin (DMAP) c6 tinh xic tac trong dung moi
khong phan cuc nhu diclometan hodc THF. Budc loai bé nhém N-benzyl (Bn) ¢6 thé duoc
thuc hién bing cach hydro hoa c6 xuc tac. Budce tao thanh san pham amit ¢ cong thirc I c6
thé dugc thuc hién bang cach cho VII phan ting véi mot trong s6: clorua axit & dang két hop
voi bazo du (vi dy, trietylamin); axit carboxylic ¢ dang két hop véi tac nhan cong hop (vi

du, HBTU) va bazo (vi duy, trietylamin).
Vi du thuc hién sang ché
Pidu ché hop chit c6 cong thic I

So dd 2
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1 B
Q NN N7 N
o ——— - ) )
Guanidin cacbonat OH Cl .
N EtOH. 120°C POCls, nguyén chat DMF, butylamin
| ' N 100°C N 100°C, 2 gio
HCl ) ) 2
Bn Bn Bn

>
w©
(¢]

NH,

NH; NBoc, 2
N)\ N)\N N)\I\j J) )J\CI )\Pl /H
\ ,\‘N > . | \ ﬁj/‘\N 0°C dén rt, bazo’ ™
H Boc,0 Boc M, Pd/C, it Boc 5 He L
) \ i
F

DMAP, THF, 80°C /&

O
m

Hop chét c6 cong thirc (1)

biéu ché B

Guanidin cacbonat

Hel K© EtOH, 120°C

Huyén phil chira A (19,5g, 68,7mmol) va guanidin cacbonat (19,5g, 41,23mmol) trong

B
)

] l{%@
g —Z

etanol (170mL) dugc 1am néng trong 16 gier & 120°C. Dung mdi dugc loai bo duédi ap suit
giam, dugc hoan nguyén trong axetonitril trong dé san pham tho két tia va dugc tach bing
cach loc. Chét rén nay duge st dung & dang nguyén dang & buédce tiép theo ma khong can
 tinh ché thém.

'"H NMR (300 MHz, DMSO-ds) 6 ppm 2,35 - 2,46 (m, 2 H), 2,57 - 2,65 (m, 2 H), 3,04
(s, 2 H), 3,60 (s, 2 H), 6,28 (br. s., 2 H), 7,27 (dt, J=8,7, 4,5 Hz, 1 H), 7,31 - 7,36 (m, 4 H),
10,74 (br. s., 1 H)

MS m/z: 257 [M+H*]

Piéu ché C
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Dung dich chita B (8,2g, 32mmol) trong phosphoryl oxyclorua (POCls) (90mL) dugc
lam nong trong 16 gio & 100°C. Sau khi lam ngudi, dung moi dugc loai bdé dudi ap suét
giam, va phan cin dugc hoa tan trong etyl axetat (150mL) va dugc ria bang dung dich nuéc
NaHCO; bdo hoa (3 x 100mL). Céac 16p hitu co duge gdp lai, duge lam kho trén magie
sulfat, cac chét rin dugc léy ra bang céach loc, va cac dung mdi ctia dich loc duoc loai bo

dudi 4p suét giam. Chit rdn nay dwoc sit dung & budc tiép theo ma khong can tinh ché thém.
MS m/z: 275 [M+H"]

biéuche D

N| dioxan, 120°C N

Dung dich chira C (2,78g, 10,12mmol) trong dioxan (25mL) va n-butylamin (1,5mL,
15,2mmol) dugc lam néng trong 16 gio ¢ 120°C. Sau khi lam ngudi dén nhiét do trong
phong (rt), dung mdi dugc loai bd dudi 4p suét gidm va san phim théd dugce tinh ché bang k§
thuat sic ky cot silicagel bing cach sir dung gradien tir diclometan dén 5% metanol trong

diclometan.

'H NMR (300 MHz, CLOROFOM-d) & ppm 0,90 - 1,01 (m, 3 H), 1,28 - 1,46 (m, 2 H),
1,49 - 1,64 (m, 2 H), 2,70 - 2,81 (m, 4 H), 3,21 (s, 2 H), 3,44 (td, J=7,1, 5,7 Hz, 2 H), 3,74
(s, 2 H), 4,47 (br. s., 1 H), 5,21 - 5,46 (m, 2 H), 7,30 - 7,40 (m, 5 H)

MS m/z: 312 [M+H*]
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Diéu ché E

NH», NBoc,

L P

|
NN N NN
H Boc
D E

Boc,0O
DMAP/THF

Dung dich chtra D (3g, 9,63mmol), di-tert-butyl dicacbonat (12,6g, 57,8mmol) va 4-
N,N-dimetylaminopyridin (0,118g, 0,1mmol) trong THF (60mL) dugc lam néng dén 80°C
trong 4 gid. Phan tmg dugc 1am ngudi dén nhiét do trong phong va dung mdi duge loai bé
duéi 4p sudt giam. San phdm thd duge tinh ché bang k¥ thuat séc ky cot silicagel bang cach

st dung gradien tir heptan dén etyl axetat.

MS m/z: 612 [M+H"]

biéu ché F

/I\Ifocz NBoc,
N7 IN NZ (w

NN N/\/\ A N/\/\

Boc Boc
N
N H,, Pd/C N _
F

E

0,2 duong lugng theo khéi lwgng ctia Pd/C (10%, u6t) (71mg) duge thém vao dung
dich chua E (0,711g, 1,16mmol) etanol (6mL). Binh dugc dong kin; mdi trudng khi duoc
loai bé bang chan khong. Binh dugc trang bi binh ciu chira day khi hydro. Hn hop duoc
khudy & nhiét d6 trong phong trong 16 gid. Hbn hop nay duogc loc qua xelit di dwgc nhdi va
dung moi cia dich loc dugc loai bo dudi ap sut giam. San pham tho dugc tinh ché bang k¥
thuat sdc ky cot silicagel bang cach sir dung gradien tir diclometan dén 5% metanol trong

diclometan.
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'H NMR (300 MHz, CLOROFOM-d) & ppm 0,90 (t, J=7,4 Hz, 3 H), 1,19 - 1,36 (m, 2
H), 1,41 - 1,50 (m, 27 H), 1,51 - 1,58 (m, 2 H), 1,64 (s, 2 H), 2,91 - 3,02 (m, 2 H), 3,26 (t,
J=6,1 Hz, 2 H), 3,71 - 3,82 (m, 2 H), 3,86 (s, 1 H)
MS m/z: 523 [M+H*]
Didu ché hop chét 1
1. EtsN/DMAP

CH,Cl,
o NH,

NBoc, cl
X e W
N "N
| X N/\/\
N N/\/\ H
Boc
N N
H

2. HCI

o

: 1

Xyclobutancacbonyl clorua (25mg, 0,21mmol) & 0°C dugc thém vao hdn hop chtra F
(100mg, 0,191mmol), DMAP (2mg, 0,019mmol) va EtsN (0,081mL, 0,576mmol) trong
diclometan (2mL). Hon hop nay dugc dé dat t6i nhiét do trong phong va dugce khudy trong
16 gio. HCI (1IN, 1mL) dugc thém vao va phan ung dugc khudy trong 30 phut nita, tiép d6
duoc thém NaHCO; (dung dich nuéc bdo hoa, 10mL). Hon hop nay duoc chiét bing etyl
axetat (3 x 10mL) va céc 16p hitu co gdp lai duoc lam kho trén MgSOs, cac chét rén dugc
léy ra b%lng cach loc va cac dung mdi cua dich loc dugce loai bé dudi ap suét giam. San
pham thé dugc tinh ché bang k¥ thuat sic ky cot silic oxit bang cich st dung gradien tur
heptan dén etyl axetat. Cac phan doan thich hop nhét dugc gop lai, va cadc dung moi dugce

loai bo dudi 4p suat giam dé thu dugc hop chit 1.
MS m/z: 304 [M+H"]
Vidu |
Hop chit c¢6 cong thic (1) trong d6 A 1a NCOR? dugce didu ché theo so dd 3.

So dd 3
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NN NZ N

S N OH : N cl
N Gua;tgll-? :e;%t:gnat . POCls, nguyén chit N DMF, butylamin
HCI J E 100°C F 100°C, 2 gio

G H [

NH2 NBoc NBoc
2 2 NH,

g ) g )
N N
H/\/\ N/\/\ N/\/\ ™ N/\/\
N - . N Boc — = uN Boc O N H
Boc,0 H,/Pd/C j\
DMAP/THF Ry Cl Ry

Bazo Hunig San pham
hoac
J K L
sz\OH
Téc nhdn cong hop
biéu che¢ H

ji"z
0] Z
L0

0™ N o
N Guanidin cacbonat
HCI EtOH, 120°C N
G H

Huyén phu chira G (0,5g, 1,76mmol) va guanidin cacbonat (190mg, 1,06mmol) trong
etanol (5mL) dugc dun hdi luu trong 16 gior. Dung méi dugc loai bo dudi ap suit giam, san
phim tho két tia trong axetonitril va dugc tach bang cach loc. Chét rin nay duoc sir dung &

dang nguyén dang & budc tiép theo ma khéng can tinh ché thém.
MS m/z: 257 [M+H"]

Piéu ché I
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) L
N —_— NN
OH ] (o]
N POCl3, nguyén chat

100°C

H |

Dung dich chia H (6g, 23,4mmol) trong phosphoryloxyclorua (POCl3) (65mL) dugc
lam néng trong 3 gi¢ & 100°C. Sau khi lam ngudi, dung moi duoc loai b6 dudi ap suit giam
va phan cin dugc hoa tan trong etyl axetat (150mL), dugc rira bang dung dich nuéc
NaHCOs bdo hoa (3 x 100mL). Céc 16p hitu co dugc gop lai, duge lam khd trén magie
sulfat, cac chét rin dugc léy ra béng cach loc, va cac dung méi ctia dich loc dugc loai bo
dudi 4p sudt giam. Chét ran thd ndy dugc tinh ché bang ky thuat sic ky cot silicagel bang

cach sir dung gradien diclometan trong 5% metanol.
MS m/z: 275 [M+H"]
Diédu ché J

NH, NH;

PN

N
N P cl > N I NN
\ DMA, butylamin N H

100°C, 2 gi¢

Dung dich chta I (2,78g, 10,12mmol) trong DMA (25mL) va n-butylamin (1,5mL,
15,2mmol) dugc lam néng trong 16 gio ¢ 120°C. Sau khi lam ngudi dén nhiét d6 trong
phong, dung mdi dugc loai b6 dudi ap sudt giam va san pham thd dugc tinh ché bang k¥
thuat sic ky cot silicagel bang céach sir dung gradien tir diclometan dén 3% metanol trong

diclometan.

I'H NMR (300 MHz, CLOROFOM-d) 8 ppm 0,76 - 0,87 (m, 3 H), 1,16 - 1,35 (m, 2 H),
1,38 - 1,71 (m, 2 H), 2,00 (quin, J=6,9 Hz, 2 H), 2,64 (td, J=7,4, 2,4 Hz, 2 H), 3,46 (dd,
=114, 2,6 Hz, 1 H), 3,52 (dd, J=5,1, 2,2 Hz, 1 H), 3,72 (s, 2 H), 3,84 (td, J=6,3, 1,8 Hz, 1
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H), 4,06 (d, ]=2,7 Hz, 1 H), 4,48 (br. 5., 2 H), 4,89 (d, J=8,7 Hz, 1 H), 6,72 - 6,80 (m, 2 H),
7,02 (d, J=8,7 Hz, 2 H), 7,25 (s, 1 H)

MS m/z: 312 [M+H"]

Diéu ché K
1
NBoc
@ Ay
P R NZON
N H NS N/\/\
Boc,O N Boc
DMAP/THF
J K

Dung dich chta J (3g, 9,63mmol), di-tert-butyl dicacbonat (12,6g, 57,8mmol) va 4-
N,N-dimetylamino pyridin (0,118g, 0,1mmol) trong THF (50mL) dugc 1am néng dén 80°C
trong 4 gi¢. Phan ing dugc lam ngudi dén nhiét do trong phong va dung moi duoc loai bd
- duéi 4p suét giam. San phim thd duoc tinh ché bang k¥ thuat sic ky cot silicagel bing cach

stt dung gradien tir heptan dén etyl axetat.

MS m/z: 612 [M+H"]

DPidu ché L
)N\Bocz )N\BOCz
NZ [\I NZ |N
NS —— NN
N Boc H,, Pd/C HN Boc
L
K

0,2 duong lugng theo khéi luong cta Pd/C (10%, uét) (0,071g) duge thém vao dung
dich chira K (0,711g, 1,16mmol) etanol (6mL) va duoc khudy trong méi trudng khi hydro
(binh ciu) trong 16 gid. Hon hop nay dugc loc qua xelit di dugc nhdi va dung moi cia dich
loc dugc loai bo dudi ap suit giam. San phim thd dugc tinh ché bang k¥ thult sic ky cot

silicagel bang cach st dung gradien tir heptan dén etyl axetat.
MS m/z: 523 [M+H"]

Didu ché hop chét 2
-17-



rt, 16 gio
2. HCl trong
isopropanol

X ) e H\j)l\ﬁ/\/\

@/Kgm 1. DIPEA, CH,Cl,  Os N

L

Et;N (58mg, 0,58mmol), benzoyl clorua (30mg, 0,211mmol) trong diclometan (3mL)
va DMAP (2mg, 0,019mmol) dugc thém vao dung dich chira L (100mg, 0,191mmol), tiép
d6 duogc khudy & nhiét do trong phong trong 16 gid. NaHCOj; (dung dich nuéc bdo hoa,
10mL) duge thém vao hdn hop nay va hdn hop nay duge chiét bing etyl axetat (3 x 10mL).
Céc 16p hitu co duge gdp lai, dugc lam kho trén MgSOs, céc chét ran duoc léy ra b%mg cach
loc va cac dung mdi cia dich loc dugc loai bé dudi ap suit giam. San pham tho dugc tinh
ché bing k§ thuat séc ky cot silic oxit bang cach stt dung gradien tir diclometan dén 5%
metanol trong diclometan. San phim di dugc bao vé bang boc va di dugce tinh ché duoc

khir bao vé bang cach bd sung HCI trong isopropanol.

Didu ché hop chat 3

N |N AN ! N/\/\
NS N/\/\ o N H
Boc 1. HBTU, DIPEA
N DMF, rt, 16 gioy
. 7 N~
2. HCl, isopropanol .
L

DIPEA (33mg, 0,26mmol) dugc thém vao dung dich chira L (90mg, 0,173mmol) trong
DMF (3mL), HBTU (72mg, 0,19mmol) vi axit 1-metyl-2-pyrolcarboxylic (23mg,
0,18mmol) dugc thém vao, tiép d6 dugc khudy & nhiét do trong phong trong 16 gio.
NaHCO; (dung dich nuéc bdo hoa, 10mL) duoc thém vao hdn hop nay va hdn hop nay
duge chiét biang etyl axetat (3 x 10mL). Céc 16p hitu co dugc gOp lai, dugc lam kho
(MgSOa4), céac chét rén duoc léy ra béng cach loc va cac dung mdi cia dich loc dugce loai bo

dudi 4p suét giam. San pham thd dugc tinh ché bang k¥ thuat sic ky cot silic oxit bang cach
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str dung gradien tir diclometan dén 3% metanol trong diclometan. San phidm da duogc bao vé

bang boc va da dugc tinh ché dugc khir bao vé bing cach bd sung HCI trong isopropanol.

Diéu ché hop chét 4

0] )N\Hz
NBoc,
X v NN
N

I
[\l - NS /\/\
A N/\/\ H\j/kﬁ .
HN Boc 1. Et3N, DCM, rt, 16 gi®y OIN
2. HCl, isopropanol
4

Trietylamin (60mg, 0,6mmol), DMAP (6mg, 0,05mmol) va xyclopropancacbonyl

L

clorua (24mg, 0,23mmol) dugc thém vao dung dich dang khudy chtra L (110mg, 0,2mmol)
trong diclometan (2mL), va hdn hop nay dugc khudy & nhiét do trong phong trong 16 gid.
NaHCOs3 (dung dich nudc bdo hoa, 50mL) dugc thém vao hdn hop nay va hdn hop nay
duoc chiét bing etyl axetat (3 x 10mL). Cac 16p hitu co dugc gdp lai, duoc lam kho
(MgSO4), céc chit ran dugc ly ra bang cach loc va cac dung méi cua dich loc duge loai bo
duéi ap suét giam. San phdm thd dugc tinh ché bang k¥ thuat sic ky cot silic oxit bing cach
str dung gradien tir heptan dén etyl axetat. San phdm di dugc bao vé bing boc va da duoc

tinh ché dugc khtt bao vé bing cach bd sung HCI trong isopropanol.
Bang 1: Cac hop chét c6 cong thire ().
Céc san pham dugc diéu ché bing mot trong s6 cac phuong phap duge mo ta & trén.

Bang I A thé hién céc hop chét trong 46 A=NCOR?, trong khi bang I B thé hién céc
hop chét trong 6 B=ENCOR?, va bang I C chita ca hai hop chit ddng phan ving mét cach

tuong ing.
BangI A
sé Chu trac ot nﬁ MS NMR
. | (M+H)
Xac
N>_N IH NMR (300 MHz, CLOROFOM-d) &
Y ppm 0,89 (t, J=7,3 Hz, 3 H), 1,25 - 1,40 (m,
2 M 32519 326 | 2H), 1,51 (quin, J=7,3 Hz, 2 H), 1,59 (s, 1
a, H), 2,34 (br. s., 2 H), 3,37 (td, J=7,0, 5,7
=/ % Hz, 2 H), 3,95 (br. s., 1 H), 4,12 - 4,72 (m,
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Cau truc

Khoi

lugng

chinh
Xac

LC-
MS
(M+H)

NMR

5H), 7,35 (d, J=2,7 Hz, 5 H)

328,20

329

"H NMR (300 MHz, METANOL-d4) &
ppm 0,86 (t, J=7,4 Hz, 3 H), 1,29 (dd,
J=15,1, 7,4 Hz, 2 H), 1,41 - 1,57 (m, 2 H),
2,34 (s, 2 H), 3,31 (t, J=7,2 Hz, 2 H), 3,63
(s,3H), 3,85 (t,J=6,0 Hz, 2 H), 4,42 (s, 3
H), 4,51 - 4,62 (m, 2 H), 6,01 (dd, J=3,8,
2,6 Hz, 1 H), 6,37 (dd, J=3,8, 1,6 Hz, 1 H),
6,74 (d, J=2,2 Hz, 1 H)

289,19

290

'"H NMR (300 MHz, CLOROFOM-d) §
ppm 0,73 - 0,84 (m, 2 H), 0,92 - 0,99 (m, 3
H), 1,00 (br. s., 1 H), 1,40 (dq, J=14,9, 7,3
Hz, 2 H), 1,59 (quin, J=7,3 Hz, 2 H), 1,70
(s,3H), 1,78 (br. s., 1 H), 2,25 - 2,48 (m, 2
H), 3,36 - 3,51 (m, 2 H), 3,88 (m, J=5,1 Hz,
2 H), 4,39 - 4,57 (m, 2 H), 4,63 (br. s., 1 H)

345,16

346

"H NMR (300 MHz, DMSO-d6) § ppm
0,92 (t,J=7,3 Hz, 3 H), 1,24 - 1,42 (m, 2
H), 1,49 - 1,63 (m, 2 H), 2,31 (s, 2 H), 3,26
- 3,41 (m, 2 H), 3,74 (s, 2 H), 4,00 (s, 2 H),
4,26 (s, 2 H), 5,39 (br. s., 2 H), 5,93 - 6,10
(m, 1 H), 6,85 -7,01 (m, 2 H), 7,27 - 7,40
(m, 1 H)

10

343,21

344

'H NMR (300 MHz, METANOL-d4) &
ppm 0,85 (t, J=7,3 Hz, 4 H), 1,28 (d, J=7,8
Hz, 3 H), 1,49 (t, J=7,3 Hz, 3 H), 2,15 (s, 3
H), 2,29 - 2,39 (m, 2 H), 3,33 (t, ]=7,2 Hz,

2 H), 3,73 (s, 4 H), 3,81 - 3,96 (m, 1 H),

422 -4,51 (m, 2 H), 6,22 (s, 1 H)

11

303,21

304

'H NMR (300 MHz, DMSO-d6) & ppm
0,85 - 1,00 (m, 3 H), 1,24 - 1,43 (m, 3 H),
1,50 - 1,61 (m, 2 H), 1,74 - 1,87 (m, 1 H),
1,92 - 2,03 (m, 1 H), 2,09 - 2,23 (m, 3 H),
2,27 - 2,34 (m, 2 H), 3,28 - 3,47 (m, 3 H),
3,54 - 3,69 (m, 2 H), 4,05 - 4,23 (m, 2 H),
5,31 - 5,47 (m, 2 H), 5,92 - 6,07 (m, 1 H)

12

331,15

332

TH NMR (300 MHz, DMSO-d6) & ppm
0,90 (t, J=1,0 Hz, 3 H), 1,21 - 1,38 (m, 2
H), 1,45 - 1,58 (m, 2 H), 2,33 - 2,43 (m, 2
H), 3,23 - 3,32 (m, 2 H), 3,75 - 3,89 (m, 2
H), 4,31 - 4,46 (m, 2 H), 5,67 - 5,83 (m, 2
H), 6,31 - 6,47 (m, 1 H), 7,08 - 7,23 (m, 1
H), 7,40 - 7,52 (m, 1 H), 7,75 - 7,84 (m, 1
H)
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Cau truc

Khdi

lugng

chinh
Xac

LC-
MS
(M+H)

NMR

13

291,21

292

'H NMR (300 MHz, DMSO-d6) 8 ppm
0,84 (t, J=7,3 Hz, 3 H), 0,96 (d, ]=6,7 Hz, 6
H), 1,26 (d, I=7,4 Hz, 2 H), 1,46 (t, =7,2
Hz, 2 H), 2,25 (br. s., 2 H), 2,75 - 2,89 (m,
1 H), 3,26 (d, J=6,6 Hz, 2 H), 3,62 (t, J=5,8
Hz, 2 H), 4,15 (s, 2 H), 5,29 (br. s., 2 H),
5,82 - 6,04 (m, 1 H)

14

332,14

"H NMR (300 MHz, METANOL-d4) §
ppm 0,86 (t, J=7,3 Hz, 3 H), 1,28 (m, J=7,8
Hz, 2 H), 1,50 (s, 2 H), 2,31 - 2,49 (m, 2
H), 3,29 - 3,40 (m, 2 H), 3,91 (t, J=5,8 Hz,
2 H), 4,39 - 4,63 (m, 2 H), 8,05 (d, J=1,9
Hz, 1 H), 8,97 (d, J=2,1 Hz, 1 H) céc
proton c6 thé trao ddi duoc khéng duoc thé
hién.

15

347,15

348

TH NMR (300 MHz, DMSO-d6) & ppm
0,92 (t, J=7,3 Hz, 3 H), 1,35 (d, ]=7,3 Hz, 2
H), 1,55 (s, 2 H), 2,36 (s, 2 H), 3,34 (d,
J=6,5 Hz, 2 H), 3.86 (s, 2 H), 4,42 (s, 2 H),
5,36 (s, 2 H), 5,90 - 6,06 (m, 1 H), 6,82 (br.
s., 2 H), 6,97 (s, 1 H)

16

293,19

294

TH NMR (300 MHz, DMSO-d6) 8 ppm
0,84 (t, J=1,0 Hz, 3 H), 1,16 - 1,20 (m, 1
H), 1,22 - 1,34 (m, 2 H), 1,39 - 1,55 (m, 2
H), 2,18 - 2,33 (m, 2 H), 3,24 (s, 4 H), 3,52
- 3,65 (m, 2 H), 4,04 (s, 2 H), 4,12 (s, 2 H),
5,20 - 5,39 (m, 2 H), 5,85 - 6,01 (m, 1 H)

17

263,17

264

"H NMR (300 MHz, CLOROFOM-d) &
ppm 0,97 (t, J=7,3 Hz, 3 H), 1,36 - 1,47 (m,
2 H), 1,52 - 1,61 (m, 2 H), 2,12 - 2,20 (m, 3

H), 2,26 - 2,42 (m, 2 H), 3,35 - 3,52 (m, 2

H), 3,70 (t, J=5,8 Hz, 1 H), 3,86 (t, J=5,9

Hz, 1 H), 4,31 (s, 2 H), 4,40 - 4,50 (m, 1
H), 4,65 (br. s., 2 H)

18

329,20

330

"H NMR (300 MHz, METANOL-d4) &
ppm 0,86 (t, J=7,4 Hz, 3 H), 1,28 (m,
J=15,2, 7,4 Hz, 2 H), 1,51 (m, J=7,2, 7,2
Hz, 2 H), 2,32 - 2,51 (m, 2 H), 3,38 (t,
J=17,2 Hz, 2 H), 3,73 (s, 3 H), 3,91 (d, J=5,4
Hz, 2 H), 4,40 - 4,54 (m, 1 H), 4,67 (br. s.,
1 H), 6,96 (s, 1 H), 7,14 (s, 1 H) cac proton
c6 thé trao dbi dugc khong duoc thé hién.
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Cau truc

Khéi
luong
chinh
XAc

LC-
MS
(M+H)

NMR

19

326,19

327

TH NMR (300 MHz, DMSO0-d6) § ppm
0.92 (t, 1=7,3 Hz, 3 H), 1,30 - 1,43 (m, 2
H), 1,55 (m, J=7,1, 7,1 Hz, 2 H), 2,40 (t,
J=5,5Hz, 2 H), 3,35 (m, J=6,5 Hz, 2 H),
3,51 - 3,98 (m, 2 H), 4,23 - 4,45 (m, 2 H),
5,40 (br. s., 2 H), 5,94 - 6,14 (m, 1 H), 7,42
-7.,52 (m, 1 H), 7,60 (d, J=7,8 Hz, 1 H),
7,83 - 8,00 (m, 1 H), 8,61 (d, J=4,7 Hz, 1
H)

20

365,11

366

TH NMR (300 MHz, CLOROFOM-d) &

ppm 0,97 (t, J=7,3 Hz, 3 H), 1,40 (dq,

J=14,9, 7,3 Hz, 2 H), 1,51 - 1,67 (m, 2 H),

2,44 (t,J=5,8 Hz, 2 H), 3,45 (td, J=7,1, 5,6

Hz, 2 H), 3,79 - 4,11 (m, 2 H), 4,34 - 4,55

(m, 3 H), 4,66 (br. s., 2 H), 6,92 (d, J=5,2
Hz, 1 H), 7,38 (d, J=5,2 Hz, 1 H)

21

331,15

332

'H NMR (300 MHz, CLOROFOM-d) &
ppm 0,96 (t, J=7,3 Hz, 3 H), 1,34 - 1,48 (m,
2 H), 1,51 - 1,66 (m, 2 H), 1,98 (br. s., 2 H),
2,41 (t,J=5,7 Hz, 2 H), 3,36 - 3,51 (m, 2
H), 3,76 - 4,11 (m, 2 H), 4,49 (br. s., 2 H),
4,66 (br. s., 1 H), 7,23 (dd, J=4,9, 1,1 Hz, 1
H), 7,34 (dd, J=4,9, 3,0 Hz, 1 H), 7,58 (dd,
J=2,9, 1,2 Hz, 1 H)

22

327,18

328

TH NMR (300 MHz, CLOROFOM-d) 5
ppm 0,96 (t, J=7,3 Hz, 3 H), 1,40 (dq,
J7=15,0, 7,3 Hz, 2 H), 1,52 - 1,67 (m, 2 H),
1,88 (br. s., 2 H), 2,49 (q, J=6,0 Hz, 2 H),
3,35-3,51 (m, 2 H), 4,07 (t, J=5,9 Hz, 1
H), 4,51 - 4,69 (m, 3 H), 4,77 (br. s., 1 H),
8,57 (m, J=2,2, 1,4 Hz, 1 H), 8,62 - 8,70
(m, 1 H), 8,96 - 9,05 (m, 1 H)

23

288,17

289

'H NMR (300 MHz, DMSO-d6) & ppm
0,89 (t, J=7,3 Hz, 3 H), 1,30 (dq, J=14.9,
7.3 Hz, 2 H), 1,50 (quin, J=7,3 Hz, 2 H),

2,26 (1, J=5,6 Hz, 1 H), 2,36 (t, J=5,6 Hz, 1
H), 3,24 - 3,33 (m, 2 H), 3,57 (¢, =5,8 Hz,
1 H), 3,67 (t, J=5,7 Hz, 1 H), 4,11 (s, 1 H),
4,13 (s, 2 H), 4,19 (s, 1 H), 5,76 (d, J=7,3

Hz, 2 H), 6,40 (t, J=5,4 Hz, 1 H)
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Cau trac

Khoi

luong

chinh
Xac

LC-
MS
(M+H)

NMR

24

331,16 | 332

'H NMR (300 MHz, CLOROFOM-d) &
ppm 0,96 (t, J=7,3 Hz, 3 H), 1,40 (dq,
J=15,0, 7,2 Hz, 2 H), 1,59 (quin, J=7,3 Hz,
2 H), 1,85 (br. s., 2 H), 2,34 (t, ]=5,9 Hz, 1
H), 2,41 (t, J=5,8 Hz, 1 H), 3,20 - 3,37 (m,
2 H), 3,45 (td, 1=7,0, 5,7 Hz, 2 H), 3,73 (,

J=5,8 Hz, 1 H), 3,91 (t, J=5,9 Hz, 1 H),
431 (s, 1 H), 4,58 - 4,81 (m, 2 H)

Bang I B

Cau truc

Khoi

luong

chinh
Xac

LC-
MS
(M+H)

NMR

N

V'
=
N

303,21 | 304

'H NMR (300 MHz, DMSO-d6) & ppm

0,94 (t, J=1,0 Hz, 3 H), 1,29 - 1,43 (m, 2

H), 1,51 - 1,64 (m, 2 H), 1,73 - 1,84 (m,
1 H), 1,90 - 2,02 (m, 1 H), 2,08 - 2,29
(m, 4 H), 2,39 - 2,47 (m, 1 H), 3,19 -

3,25 (m, 1 H), 3,29 - 3,48 (m, 3 H), 3,52
- 3,63 (m, 2 H), 4,05 - 4,27 (m, 2 H),
5,33 - 5,49 (m, 2 H), 6,03 - 6,23 (m, 1

H)

263,17 | 264

'H NMR (300 MHz, CLOROFOM-d) &
ppm 0,90 - 0,98 (m, 3 H), 1,39 (dq,
J1=14,9, 7,3 Hz, 2 H), 1,50 - 1,65 (m, 2
H), 2,19 (s, 3 H), 2,69 (t, J=5,8 Hz, 2 H),
3,43 (td, J=7,1, 5,6 Hz, 2 H), 3,68 (t,
J=5,9 Hz, 2 H), 4,29 (s, 2 H), 4,46 - 4,57
(m, 1 H), 4,67 - 4,85 (m, 2 H)

345,16 | 346

'H NMR (300 MHz, DMSO-d6) & ppm
0,90 (m, J=6,6 Hz, 3 H), 1,18 - 1,37 (m,
2 H), 1,44 - 1,59 (m, 2 H), 2,32 - 2,40
(m, 2 H), 3,21 - 3,29 (m, 2 H), 3,61 -
3,76 (m, 2 H), 4,03 (s, 2 H), 4,16 - 4,34
(m, 2 H), 5.61 - 5,78 (m, 2 H), 6,24 -
6,45 (m, 1 H), 6,85 - 7,03 (m, 2 H), 7,30
7,46 (m, 1 H)

291,21 | 292

'H NMR (300 MHz, DMSO-d6) § ppm
0,75 (t, 7=7,4 Hz, 3 H), 0,87 (d, J=6,7
Hz, 6 H), 1,19 (s, 2 H), 1,38 (s, 2 H),
2,24 - 2,30 (m, 2 H), 2,74 - 2,77 (m, 1
H), 3,18 (d, J=6,6 Hz, 2 H), 3,50 (s, 2

H), 4,06 (s, 2 H), 5,18 (br. s., 2 H), 5,86
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Cau trac

Khoi

lugng

chinh
Xac

LC-
MS
(M+H)

NMR

- 6,02 (m, 1 H)

277,19 | 278

"H NMR (300 MHz, DMSO-d6) & ppm
0,96 (td, 1=7,3, 3,6 Hz, 3 H), 1,07 (t,
=74 Hz, 3 H), 1,37 (s, 2 H), 1,56 (br.
5., 2 H), 2,45 (dd, =7,4, 3,0 Hz, 3 H),
2,50 - 2,54 (m, 1 H), 3,29 - 3,34 (m, 2
H), 3,68 (d, J=8,0 Hz, 2 H), 4,23 (d,
J=7,6 Hz, 2 H), 431 - 4,31 (m, 0 H),
5,80 (d, J=8,2 Hz, 2 H), 6,34 - 6,57 (m,
1 H)

Bang I C

Cau trac

Khoi

luong

chinh
Xac

LC-MS
(M+H)

NMR

25

320,2 321

TH NMR (300 MHz,
CLOROFOM-d) § ppm 0,68 -
1,01 (m, 7 H), 1,32 (dq, J=14,9,
7,3 Hz, 2 H), 1,43 - 1,62 (m, 6 H),
1,76 (dd, J=12,5, 6,3 Hz, 1 H),
2,26 (td, J=14,2, 6,1 Hz, 2 H),
3,36 (q, J=6,6 Hz, 2 H), 3,42 (s, 1
H), 3,49 (d, J=5,2 Hz, 1 H), 3,66
(br. s., 1 H), 3,71 - 3,95 (m, 1 H),
4,17 - 4,30 (m, 1 H), 4,32 - 4,46
(m, 1 H), 4,53 (br. s., 2 H)

26

292,2 293

'H NMR (300 MHz,
CLOROFOM-d) & ppm 0,89 (t,
J=7,3 Hz, 3 H), 1,08 - 1,25 (m, 3
H), 1,32 (dq, J=14,9, 7,3 Hz, 2 H),
1,44 - 1,65 (m, 6 H), 2,24 (t, I=5,6
Hz, 1 H), 3,31 - 3,40 (m, 2 H),
3,42 (s, 1 H), 3,71 - 3,91 (m, 2 H),
4,25 (d,J=8,2 Hz, 1 H), 4,31 -
4,46 (m, 1 H), 4,53 (br. s., 2 H)
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Cau truc

Khéi

luong

chinh
Xac

LC-MS
(M+H)

NMR

27

333,1

334

"H NMR (300 MHz, DMSO-ds) §
ppm 0,90 (t, J=7,3 Hz, 3 H), 1,31
(dq, J=14.,9, 7,3 Hz, 2 H), 1,51
(quin, J=7,3 Hz, 2 H), 2,42 (t,
J=5,2Hz,2 H), 3,18 - 3,28 (m, 2
H), 3,75 (t, J=5,4 Hz, 1 H), 3,96
(t,J=5,4 Hz, 1 H), 4,29 - 4,60 (m,
2 H), 5,65 - 6,00 (m, 2 H), 6,33 -
6,66 (m, 1 H), 9,52 - 9,70 (m, 1
H) -

28

326,2

327

TH NMR (300 MHz, DMSO-ds) &
ppm 0,93 (t, J=7,3 Hz, 3 H), 1,20 -
1,43 (m, 5 H), 1,48 - 1,62 (m, 2
H), 2,38 (br. s., 2 H), 3,35 (q,
J=6,5 Hz, 1 H), 3,51 - 3,80 (m, 1
H), 4,24 (br. s., 1 H), 5,40 (br. s.,
2 H), 6,04 (br. s., 1 H), 7,39 (d,
J=5,8 Hz, 2 H), 8,69 (d, J=5,8 Hz,
2 H)

29

333,2

334

"H NMR (300 MHz, DMSO-d¢) &
ppm 0,92 (t, J=7,3 Hz, 3 H), 1,19 -
1,44 (m, 3 H), 1,47 - 1,77 (m, 6
H), 2,33 (t, J=5,8 Hz, 2 H), 2,94
(t,J=4,3 Hz, 2 H), 3,28 - 3,38 (m,
2 H), 3,44 (td, J=11,4, 2,4 Hz, 2
H), 3,72 (t, J=5,9 Hz, 2 H), 3,80 -
3,93 (m, 2 H), 5,38 (br. s., 2 H),
6,00 (br.s., 1 H)

30

2717,2

278

"H NMR (300 MHz, DMSO-ds) &
ppm 0,90 (t, J=7,3 Hz, 3 H), 1,00
(q,J=7,7Hz, 3 H), 1,19 - 1,38 (m,
2 H), 1,50 (quin, J=7,3 Hz, 2 H),
2,23 (t,J=5,5Hz, 1 H), 2,27 - 2,45
(m, 3 H), 3,27 (br. s., 2 H), 3,56 -
3,73 (m, 2 H), 4,18 (s, 2 H), 5,71
(br.s.,2 H), 6,16 - 6,42 (m, 1 H)

31

333,2

334

khong c6

-25-




23269

Cau trac

Khéi
lugng | LC-MS
chinh | (M+H)

Xac

NMR

32

288,2 289

'H NMR (300 MHz, DMSO-dg) &
ppm 0,93 (t, J=7,3 Hz, 3 H), 1,20 -
1,43 (m, 4 H), 1,56 (quin, J=7,3
Hz, 2 H), 3,36 (q, J=6,2 Hz, 2 H),
3,63 (br. s., 2 H), 4,00 (s, 2 H),
4,21 (br. s., 2 H), 5,44 (br. s., 2
H), 6,16 (br.s., 1 H)

33

331,1 332

khong c6

34

330,2 331

'H NMR (300 MHz, DMSO-dg) &
ppm 0,83 - 0,98 (m, 3 H), 1,22 -
1,43 (m, 2 H), 1,48 - 1,65 (m, 2
H), 2,48 (s, 3 H), 3,02 - 3,07 (m, 2
H), 3,25 - 3,55 (m, 2 H), 3,64 -
3,96 (m, 2 H), 4,39 (br. s., 2 H),
5,42 (br. s.,2 H), 5,91 - 6,34 (m, 1
H), 6,36 - 6,49 (m, 1 H)

35

z
Y
_z

{7

316,2 317

'H NMR (300 MHz, DMSO-ds) &
ppm 0,93 (s, 3 H), 1,25 - 1,46 (m,
2 H), 1,49 - 1,64 (m, 2 H), 2,53 -
2,61 (m, 2 H), 3,28 - 3,44 (m, 2
H), 3,86 - 4,03 (m, 2 H), 4,30 -
4,51 (m, 2 H), 5,27 - 5,52 (m, 2
H), 6,02 - 6,25 (m, 1 H), 8,39 -
8,44 (m, 1 H), 8,46 - 8,50 (m, 1
H)

36

316,2 317

"H NMR (300 MHz, DMSO-ds) &
ppm 0,94 (t,J=7,4 Hz, 3 H), 1,37
(d, J=7,6 Hz, 2 H), 1,57 (s, 2 H),
2,43 (s, 2 H), 3,37 (d, J=6,6 Hz, 2
H), 3,98 (br. s., 2 H), 4,52 (br. s.,
2 H), 5,42 (br. s., 2 H), 5,97 - 6,14
(m, 1 H), 8,44 (s, 1 H), 8,50 (s, 1
H)
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Cau truc

Khbi

lugng

chinh
Xac

LC-MS
(M+H)

NMR

37

376,2

377

'H NMR (300 MHz, DMSO-d¢) &
ppm 0,82 (d, J=7,4 Hz, 3 H), 1,11
- 1,31 (m, 2 H), 1,34 - 1,55 (m, 2
H), 2,07 - 2,17 (m, 1 H), 3,16 -
3,21 (m, 2 H), 3,69 - 3,78 (m, 1
H), 3,87 - 4,01 (m, 1 H), 4,47 (s, 2
H), 5,43 - 5,58 (m, 1 H), 5,69 -
5,80 (m, 2 H), 6,11 - 6,26 (m, 1
H), 7,54 - 7,69 (m, 1 H), 7,71 -
7,91 (m, 1 H), 7,72 - 7,82 (m, 1
H), 7,84 - 7,91 (m, 1 H), 7,97 -
8,06 (m, 1 H), 8,37 - 8,53 (m, 1
H)

38

330,2

331

TH NMR (300 MHz, DMSO-ds) &
ppm 0,92 (t, J=7,3 Hz, 3 H), 1,24 -
1,43 (m, 2 H), 1,55 (t, J=7,3 Hz, 2
H), 2,40 (t, J=5,8 Hz, 2 H), 2,48
(s, 3 H), 3,35 (d, J=6,6 Hz, 2 H),
3,84 (br. s., 2 H), 4,38 (s, 2 H),
5,42 (br. s., 2 H), 5,95 - 6,19 (m, 1
H), 6,42 (s, 1 H)

39

369,2

370

'H NMR (300 MHz, DMSO-ds) &
ppm 0,75 - 0,96 (m, 3 H), 1,14 -
1,39 (m,3 H), 1,43 - 1,79 (m, 5
H), 3,38 - 3,51 (m, 2 H), 3,55 -
3,73 (m, 2 H), 3,99 - 4,16 (m, 1
H), 4,21 - 4,39 (m, 3 H), 5,32 -
5,49 (m, 2 H), 5,68 - 5,83 (m, 1
H), 7,27 - 7,59 (m, 5 H)

40

z_  _z
Y
P

]

376,2

377

'H NMR (300 MHz, DMSO-ds) &
ppm 0,91 (t, I=7,3 Hz, 3 H), 1,23 -
1,42 (m, 2 H), 1,54 (d, J=6,7 Hz, 2
H), 1,66 - 1,76 (m, 2 H), 2,57 (,
J=5,8 Hz, 2 H), 3,49 (br. s., 2 H),
3,86 (d, J=5,9 Hz, 1 H), 4,04 -
4,19 (m, 1 H), 4,22 - 4,37 (m, 1
H), 4,44 (s, 2 H), 5,43 (br. s., 2
H), 5,70 (s, 1 H), 5,75 - 5,91 (m, 1
H), 8,13 (d, J=1,9 Hz, 1 H), 9,15
(d, J=1,8 Hz, 1 H)
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(M+H)

NMR

41

359,2

360

'H NMR (300 MHz, DMSO-ds) &
ppm 0,92 (t, J=7,3 Hz, 3 H), 1,17 -
1,41 (m, 2 H), 1,57 (dt, J=14,2,
7,0 Hz, 2 H), 1,66 - 1,82 (m, 2 H),
2,60 (t, J=5,8 Hz, 2 H), 3,24 (br.
s., 1 H), 3,51 (br. s., 2 H), 3,89 (t,
J=5,9 Hz, 2 H), 4,13 (br. s., 1 H),
4,43 (s,2 H), 5,43 (s, 2 H), 5,84
(d, J=8,4 Hz, 1 H), 6,64 (dd,
J=3,2, 1,5 Hz, 1 H), 7,04 (d, J=3,4
Hz, 1 H), 7,71 - 7,91 (m, 1 H)

42

390,2

391

"H NMR (300 MHz, DMSO-ds) 8
ppm 0,89 (t, J=7,3 Hz, 3 H), 1,12
(t, JI=7,0 Hz, 1 H), 1,24 - 1,40 (m,
2 H), 1,44 - 1,61 (m, 2 H), 1,62 -
1,78 (m, 2 H), 2,54 - 2,58 (m, 2
H), 2,71 (s, 3 H), 3,36 - 3,53 (m, 2
H), 3,85 (q, J=6,7 Hz, 1 H), 4,11
(br.s., 1 H), 4,20 - 4,35 (m, 1 H),
4,44 (s, 2 H), 5,40 (br. s., 2 H),
5,78 (d, J=6,7 Hz, 1 H), 7,87 (s, 1
H)

43

4
=
ZZ

Yz
o Z/,,,{ q/o

{ ]

373,2

374

TH NMR (300 MHz, DMSO-ds) 5
ppm 0,85 (t, 7=6,5 Hz, 3 H), 1,25
(d, J=4,1 Hz, 4 H), 1,43 - 1,77 (m,
4H), 2,57 (br. s., 2 H), 3,40 (q,
J=6,2 Hz, 2 H), 3,74 - 3,98 (m, 2
H), 4,15 - 4,30 (m, 1 H), 4,32 -
4,49 (m, 3 H), 5,80 (br. s, 2 H),
6,17 (br. s., 1 H), 6,66 (dd, J=3.4,
1,8 Hz, 1 H), 7,08 (d, J=3,3 Hz, 1
H), 7,86 (d, J=1,0 Hz, 1 H)

44

z.
g
X

=z, q

Vs

404,2

405

TH NMR (300 MHz, DMSO-d¢) &
ppm 0,88 (t, J=6,2 Hz, 3 H), 1,31
(br.s.,4 H), 1,46 - 1,62 (m, 2 H),
1,69 (dt, J=13,2, 6,6 Hz, 2 H),
2,53 -2,59 (m, 2 H), 2,71 (s, 3 H),
3,48 (br. s., 2 H), 3,85 (dq,
J=13,1, 6,8 Hz, 2 H), 4,11 (br. s.,
1 H), 4,19 - 4,34 (m, 1 H), 4,44 (s,
2 H), 5,41 (br. s., 2 H), 5,79 (d,
J=6,7Hz, 1 H), 7,87 (s, 1 H)
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LC-MS
(M+H)

NMR

45

389,2

390

TH NMR (300 MHz, DMSO-dg) &
ppm 0,87 (t, J=6,4 Hz, 3 H), 1,29
(d, J=3,3 Hz, 4 H), 1,45 - 1,60 (m,
2 H), 1,63 - 1,79 (m, 2 H), 2,58 (t,
J=5,8 Hz, 2 H), 3,47 (d, J=4,8 Hz,
2 H), 3,84 (q, J=6,6 Hz, 2 H), 4,11
(br. s., 1 H), 4,19 - 4,34 (m, 1 H),
4,42 (s, 2 H), 5,41 (s, 2 H), 5,81
(d, J=8,4 Hz, 1 H), 7,14 (t, ]=4,3
Hz, 1 H), 7,48 (d, J=3,6 Hz, 1 H),
7,72 (d, J=4,9 Hz, 1 H)

46

z,

he

4
AN

{7

390,2

391

'"H NMR (300 MHz, DMSO-ds) &
ppm 0,80 (t, J=6,8 Hz, 3 H), 1,11 -
1,30 (m, 3 H), 1,48 (br. s., 2 H),
1,56 - 1,69 (m, 2 H), 2,48 (t, J=6,0
Hz, 2 H), 3,13 (d, J=5,1 Hz, 1 H),
3,39 (d, J=5,1 Hz, 2 H), 3,76 (d,
J=6,3 Hz, 2 H), 3,93 - 4,06 (m, 1
H), 4,09 - 4,24 (m, 1 H), 4,34 (s, 2
H), 5,32 (br. s., 2 H), 5,64 - 5,80
(m, 1 H), 8,03 (d, J=2,1 Hz, 1 H),
9,05 (d, J=1,9 Hz, 1 H)

47

375,2

376

TH NMR (300 MHz, DMSO-ds) 5
ppm 0,76 - 0,99 (m, 3 H), 1,16 -
1,23 (m, 1 H), 1,27 - 1,39 (m, 2
H), 1,44 - 1,61 (m, 2 H), 1,65 -
1,81 (m, 2 H), 2,55 - 2,62 (m, 2
H), 3,18 - 3,28 (m, 2 H), 3,41 -
3,53 (m, 1 H), 3,79 - 3,92 (m, 2
H), 4,40 - 4,47 (m, 2 H), 5,34 -
5,50 (m, 2 H), 5,81 - 5,89 (m, 1
H), 7,10 - 7,25 (m, 1 H), 7,41 -
7,54 (m, 1 H), 7,68 - 7,79 (m, 1
) ‘

48

383,2

384

TH NMR (300 MHz, DMSO-dg) 8
ppm 0,87 (t, J=6,7 Hz, 3 H), 1,29
(br. s., 4 H), 1,54 (br. s., 2 H),
1,67 (s, 2 H), 2,53 (br. s., 2 H),
3,46 (br. s.,2 H), 3,53 -3,77 (m, 2
H), 4,00 - 4,14 (m, 1 H), 4,20 -
4,28 (m, 1 H), 4,32 (s, 2 H), 5,40
(br. s., 2 H), 5,67 - 5,86 (m, 1 H),
7,27 -7,53 (m, 5 H)
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chinh | (M+H)

Xac

NMR

49

372,2 373

TH NMR (300 MHz, DMSO-de) &
ppm 0,70 - 0,83 (m, 3 H), 1,09 -
1,29 (m, 3 H), 1,32 - 1,71 (m, 4
H), 2,26 - 2,37 (m, 2 H), 3,32 -
3,40 (m, 2 H), 3,56 - 3,64 (m, 3
H), 3,71 - 3,82 (m, 2 H), 4,10 -
422 (m, 1 H), 4,26 - 4,32 (m, 2
H), 4,33 - 4,45 (m, 1 H), 5,61 -
5,74 (m, 1 H), 5,84 - 5,94 (m, 1
H), 5,96 - 6,04 (m, 1 H), 6,27 -
6,36 (m, 1 H), 6,81 - 6,88 (m, 1
H)

50

386,2 387

TH NMR (300 MHz, DMSO-ds) 3
ppm 0,77 - 0,92 (m, 3 H), 1,13 -
1,36 (m, 4 H), 1,39 - 1,74 (m, 4
H), 2,32 - 2,43 (m, 2 H), 3,38 -
3,47 (m, 2 H), 3,63 - 3,71 (m, 3
H), 3,77 - 3,90 (m, 2 H), 4,17 -
426 (m, 1 H), 4,32 - 4,38 (m, 2
H), 4,39 - 4,45 (m, 1 H), 5,65 -
5,76 (m, 2 H), 5,91 - 6,01 (m, 1
H), 6,02 - 6,10 (m, 1 H), 6,34 -
6,43 (m, 1 H), 6,89 - 6,95 (m, 1
H)

51

z
Y
2z
/ o Zy, Q:/O

386,2 387

'TH NMR (300 MHz, DMSO-dg) 6
ppm 0,68 (t, J=6,5 Hz, 3 H), 1,10
(d, J=3,3 Hz, 4 H), 1,27 - 1,40 (m,
2 H), 1,49 (dt, J=13,2, 6,6 Hz, 2
H), 2,33 - 2,39 (m, 2 H), 3,28 (t,
J=6,2 Hz, 2 H), 3,50 (s, 3 H), 3,54
-3,73 (m, 2 H), 3,84 - 3,97 (m, 1
H), 4,07 (d, J=7,6 Hz, 1 H), 4,18
(s, 2 H), 5,28 (br. s., 2 H), 5,66 (d,
J=8,4 Hz, 1 H), 5,81 -5,91 (m, 1
H), 6,17 (dd, J=3,7, 1,5 Hz, 1 H),
6,67 (d, J=1,6 Hz, 1 H)
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Khoi
£ I lugng | LC-MS
So6 Cau trac chinh | (M+H) NMR
Xac
"H NMR (300 MHz, DMSO-ds) &
ppm 0,80 - 1,01 (m, 3 H), 1,16 -
1,39 (m,3 H), 1,44 - 1,78 (m, 3
“>_N H), 2,26 - 2,46 (m, 2 H), 3,43 -
5 N/__\ N 3,56 (m, 2 H), 3,86 - 3,98 (m, 1
i_\_ 370,2 371 | H), 4,06 - 4,13 (m, 1 H), 4,22 -
aw; ) 4,34 (m, 1 H), 4,38 - 4,49 (m, 2
-/ N H), 5,64 - 5,73 (m, 1 H), 5,80 -
5,89 (m, 2 H), 5,93 - 6,15 (m, 1
H), 7,40 - 7,58 (m, 2 H), 8,69 -
8,81 (m, 2 H)

Phuong phap phan tich

T4t ca cac hop chit ddu dwoc x4c dinh dic diém biang phwong phap LC-MS. Céc
phuong phap LC-MS sau day dugc st dung:

T4t ca céc phan tich déu dugc thuc hién b'ﬁmg cach st dung b t&r cuc LC/MSD series
Agilent 1100 duge két nbi véi hé thong sic ky 16ng (LC) series Agilent 1100 bao gdbm bom
hai thanh phz‘?ln vGi b phén loai khi, bd phén léy mau ty dong, buéng diéu nhi€t cOt va bd
do mang diot. B6 phan do khdi phd (MS) dugc van hanh véi ngudn ion hoa phun dién tir 4p
sudt khi quyén (API-ES) & ché d6 ion duong. Dién 4p mao din duoc thiét dat dén 3000V,
dién ap phan manh dugc thiét dat dén 70V va nhiét d6 cta bd t cuc dugc duy tri & 100°C.
Tri s6 ctia dong khi 1am khd va nhiét do 14n lugt 12 12,0L/phut va 350°C. Nito dugc sir
dung lam khi phun suong, & ap sudt 13 khoang 241,3kPa (35psig). Viéc thu nhan dit liéu

duge thyc hién bing phan mém Agilent Chemstation.

Céc phén tich dugc tién hanh trén cot YMC pack ODS-AQ C18 (50mm x 4,6mm; hat
3um) & 35°C, voi luu lugng 13 2,6mL/phuat. Viée rira gidi theo gradien dugc thuc hi¢n tir
95% (nudc + 0,1% axit formic) / 5% axetonitril dén 5% (nuée + 0,1% axit formic) / 95%
axetonitril trong 4,80 phut, tiép d6, thanh phin pha dong cudi cling dugc giit trong 1,00
phut nita. Thé tich tiém tiéu chudn 12 2uL. Pham vi thu nhan dit liéu dugc thiét dat tir 190
dén 400nm déi v6i bo do UV-PDA va tir 100 dén 1400m/z dbi v6i bo do MS.

Phén tich NMR dugc thuc hién b'?mg cach st dung thiét bi do phé BRUKER Avance
III véi nam chdm 300MHz Ultrashield.
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MO ta thir nghiém sinh hoc
Danh gia hoat tinh cia TLR7 va TLR8

Kha ning hoat héa TLR7 va/hogc TLR8 cuia ngudi cua cac hop chit dugc danh gia
trong thir nghiém chi thi té bao bing cach sir dung té bao HEK293 dugc chuyén nhiém tam
thoi véi vecto biéu hién TLR7 hoic TLRS va cAu trac chi thi NFxB-luc. Trong mot trudng
hop, cAu trac biéu hién TLR biéu hién trinh ty kiéu dai tuong Ung hodc trinh tw dot bién
chtra dot bién khuyét & doan lp giau leuxin thi hai ciia TLR. Céc protein TLR dot bién nay
da duge chirng minh trude day 1a dé bi kich hoat chu van hon (US 7498409).

Mot cach ngin gon, cac té bao HEK293 dugc cho sinh trudng trong moi trudng nudi
cdy (DMEM c6 bd sung FCS 10% va glutamin 2mM). Pé chuyén nhiém cac té bao trong
céc dia loai 10cm, cac t& bao dugc tach ra bang Trypsin-EDTA, dugc chuyén nhi®m bang
hdn hop chita CMV-TLR7 hodc TLR8 plasmit (750ng), NFxB-luc plasmit (375ng) va chét
phéan ung chuyén nhiém va dugc u qua dém & 37°C trong moi trudng khi COz 5% da dugce
1am 4m. Sau d6, cac té bao da chuyén nhiém dugc tich béng Trypsin-EDTA, dugc rira bing
PBS va dugc i tao huyén phi trong méi truong dén mat do 12 1,67 x 10° t bao/mL. Sau
d6, 30pL té bao dugc phan phéi vao mdi 18 trong céc dia loai 384 15, trong d6 d3 c6 10puL
hop chét trong DMSO 4%. Sau khi u trong 6 gio & 37°C, CO2 5%, hoat tinh luxiferaza dirqc
x4c dinh bang cach thém 15pL co chit Steady Lite Plus (Perkin Elmer) vao mdi 16 va doc
dit liéu trén thiét bi tao anh vi dia ViewLux ultraHTS (Perkin Elmer). Puong cong dap tng
liéu duogc tao ra tir cac phép do duge thuc hién lap lai bdn 14n. Tri sb néng dd hittu hiéu thép
nhét (LEC), dugc dinh nghia la néng d6 tao ra tac dung cao hon it nhét 13 hai 14n so véi do

léch chudn cua thir nghiém, dugc x4c dinh cho timg hop chit.

Ddc tinh cua hop chét duge x4c dinh song song bang cach st dung diy pha lodng
tuong ty cia hgp chét véi 30pL té bao duge chuyén nhiém véi ciu traic CMV-TLR7 don 1&
trong mbi 16 (1,67 x 10° té bao/mL), trong céc dia loai 384 15. Kha ning sbng s6t ciia té bao
dugc do sau khi u 6 gio & 37°C, CO2 5% bang cach thém 15uL ATP lite (Perkin Elmer) vao
mdi 15 va doc trén thiét bi tao anh vi dia ViewLux ultraHTS (Perkin Elmer). Dit li€u dugc

bao cao dudi dang CCso.
Hoat tinh sinh hoc cta hop chét c6 cong thirc (I)

T4t ca cac hop chét déu thé hién CCso >24uM trong thir nghiém HEK 293 TOX néu

trén.
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Bang 2. Hoat tinh sinh hoc ctia hop chét c6 cong thic (I).
Bang II A thé hién cac hop chét trong 36 A=NCOR?, trong khi bang II B thé hién céc
hop chét trong d6 B=NCOR*, va bang II C thé hién ca hai hop chit ddng phén vi tri, mot

cach tuong tng.

Bang IT A
£ £ TLR7 cuia nguoi TLRS8 cua nguoi
SO Cau tric (LEC, uM) (LEC, uM)
N
8

2 ?{\'\, 3,96 0,75
\:

O~

N
a-

N

3 | N_ N 0,79 0,60
N
>_

N

N
ZZ

N

4

6,82 0,47
>~
T
9 N_ \—\_ 1,60 0,46
<
N}_N\ 2,04

10 = 0,71

11| = 2,10 0,51
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4 Chu tric TLR7 cia ngudi TLR& cua ngudi
(LEC, uM) (LEC, uM)
N/_N\ N
12 —_ 2,40 0.36
N
D~
S 0
N
Ve
13 —_ 321 0,85
N:
>,
N
as
14 —_ 4,43 0,90
N:
N
a
15 —_ 4,66 1,31
S\ N
PO
N
.
16 —_ 5,37 1,49
N
a
2
17 = 5.8 0,43
N
%
N
a
18 N ha 6,16 0,96
0%
\ (o]
N
.
19 —_ 6,59 0.83
I\_(
=N 0
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S6 Chu tric TLR7 cua nguodi TLR& cta ngudi
(LEC, uM) (LEC, pM)
N,
N/_N\ N
20 N 7,15 0,68
S, N
0
Cl .
N
=
21 e\ 8,13 1,85
N
o~
N
a
2 N 9,35 1,37
N N
7\
N
N
e
23 N . 11,62 2,67
N
a
24 N . 12,93 2.29
Fﬁo
BangII B
% X TLR7 cia nguoi TLRS cua ngudi
So Cau truc (LEC, uM) (LEC, uM)
N/ N\ N
1 ) - 0,83 0,32
4
N
e
5 = 4,90 0,50
N
Y=o
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4 CAu tric TLR7 clia nguoi TLR8 cua nguoi
(LEC, pM) (LEC, pM)
TN
agat
6 . 3,45 0,88
S
N
a
7 N . 8,13 1,62
N
N/N\ N
8 N . 2,34 0,40
BangII C
6 TLR7 clia nguoi TLR8 clia ngudi PBMC-IFNa
(LEC, pM) (LEC, pM) (LEC, pM)
25 20,0 1,8 1,1
26 16,8 2,1 0,6
27 >25 1,9 1,2
28 8,6 2,2 1,9
29 >25 7,5 8,7
30 5,0 0,5 0,5
31 7,7 0,6 1,3
32 7,1 0,6 0,9
33 0,3 0,2 0,2
34 0,8 0,4 0,2
35 0,7 0,2 0,2
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34 TLR7 cua ngudi TLR8 cua nguoi PBMC-IFNa
(LEC, uM) (LEC, pM) (LEC, uM)

36 4,7 0,9 0,6

37 7,2 1,7 1,8

38 5,2 0,8 0,6

39 2,5 4,2 0,5

40 2,2 4,5 0,2

41 0,4 0,4 0,1

42 2,2 2,1 0,2

43 0,1 0,7 0,04

44 1,0 6,6 0,2

45 0,2 1,7 0,2

46 0,6 3,5 0,2

47 0,2 1,1 0,2

48 1,2 3,9 0,3

49 2,7 4,0 0,3

50 1,7 3,9 0,3

51 0,5 0,4 0,1

52 12,1 15 Khong x4c dinh
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YEU CAU BAO HO
1. Hop chit c6 cong thic (I):
R1\N/H
N
A A A
H,N™ N )

hodc mudi, tautome hoidc solvat dugc dung cuia no, trong do:

A duge chon tir nhém bao gdm CHa, NCOR?, CHR? va CR?R? & c4u hinh héa hoc lap thé
bét ky,

B dugc chon tir nhém bao gdm CHz, NCOR?, CHR? va CR?R? & c4u hinh héa hoc 1ap thé
bét ky,

véi diéu kién 12 khi A 1a NCOR? thi B khong phai 1a NCOR* va véi diéu kién 1a khong duogc
chon ciing ltic ca A va B tit CH,, CHR?® hodc CR3R?,

X dugc chon tir CH, hodic CHR® & cu hinh héa hoc 1ap thé bat ky,

R! duge chon tir Cisalkyl duge thé tiy y bing mdt hodc nhidu phén tt thé trong s céc phén
tir thé sau day: Ci-alkyl, Cs.7xycloalkyl, hydroxyl, hydroxyalkyl, amino, nitril, alkoxy va
alkoxy-(Ci.4)alkyl,

R? dugc chon tir Ci-salkyl, Cs.7xycloalkyl, di vong, aryl, heteroaryl, heteroarylalkyl dugc thé
va khong duoc thé, mdi trong sd chung dugc thé tiry y bang mot hoic nhiéu phan tir thé doc
1ap duge chon tir halogen, hydroxyl, amino, Ci-salkyl, di-(Ci-¢)alkylamino, Ci-¢alkylamino,
Cisalkoxy, Csexycloalkyl, di vong, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl,
heteroarylalkyl hodc nitril,

R3 dugc chon tir hydro, Cisalkyl, alkoxy, alkoxy-(Ci-4)alkyl, Cs.7xycloalkyl, di vong Ca.7, di
vong thom, dang hai vong, arylalkyl, heteroaryl, heteroarylalkyl dugc thé va khong dugc
thé, mdi trong sb ching dwoc thé tiy ¥ bing mdt hodc nhiéu phan tir thé doc 14p duge chon
tr halogen, hydroxyl, amino, Cisalkyl, di-(Cis)alkylamino, Ci.salkylamino, Ci-salkyl,
Cialkoxy, Csexycloalkyl, di vong, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl,
heteroarylalkyl hodc nitril,
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R* dugc chon tir Cizalkyl, alkoxy, alkoxy-(Ci.s)alkyl hoic Cs7xycloalkyl dwoc thé hoic
khong duoc thé, mdi trong s6 chung duoc thé tiy v bang di vong, nitril, heteroarylalkyl

hodc heteroaryl, va trong do:

RS dugc chon tir di vong thom, dang hai vong, aryl, heteroaryl, mdi trong sb chung dugc thé
ty y bing mot hogic nhiéu phin tir thé ddc 14p duogc chon tir halogen, hydroxyl, amino, Ci.
salkyl, di-(Ci.¢)alkylamino, Cisalkylamino, Ci.salkyl, Cisalkoxy, Cs-¢xycloalkyl, di vong,
aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl hodc nitril.

2. Hop chét c6 cong thirc (I) theo diém 1, trong d6 R! 13 butyl.
3. Hop chét c6 cong thirc (I) theo diém 1, trong d6 R! 13 Cu-salkyl dugc thé bang hydroxyl.

4. Hop chét c6 cong thirc (I) theo diém 3, trong d6 R! dugc chon tir nhém bao gdm:

OH
/H\O)\ /\5\
(S) /Il 79 ’/I
OH
(S ’// (S) ,/’ ]

5. Hop chit c6 cong thirc (I) theo diém 1, trong d6 X 1a CHa.

6. Hop chét co cong thirc (I) theo diém 1, trong d6 X 13 CH, va A 1a CH,.

7. Dugc phdm chita hop chit c6 cong thire (1) hodc mudi, tautome hoic solvat dugc dung
ctia né theo diém 1 cing v6i mot hodic nhiéu t4 duoc, chét pha lodng hodc chit mang dugc
dung.

8. Hop chit c6 cong thirc (I) theo diém 1, trong d6 hop chit nay dugc chon tir nhém bao

gom:
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