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Hop chét nay c6 thé dugc sur dung dé diéu bién protein yéu ~t(‘) kich thich gen Interferon
(STING) va nh¢ do dicu tri cac bénh nhur bénh ung thu va nhiém khuén. Sang ché cling dé
xuat ché pham duoc chira cac hop chat nay.
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Linh vire k§ thuat dwec dé cap

Sang ché dé cap dén cac phéan tir nho dé sir dung trong viée diéu bién protein yéu té kich
thich gen interferon (STING). Do d6, cac phan tir nhd ¢6 thé 13 hitu dung trong viéc diéu
tri cac bénh, nhu ung thu va nhiém trung vi sinh vat, va v.v... Sang ché con dé cap dén
ban than cic hop chét, cic ché phdm duogc chira cac hop chit nay, va cac phuong phap

didu ché cac hop chét nay. Cac hop chét nay hitu ich dé diéu bién protein STING.

Tinh trang ky thuat ciia sang ché

No6i chung, hé mién dich cia nguoi cé thé dugc chia thanh hai nhanh, dugc goi 1a “hé
mién dich bdm sinh’, va ‘hé mién dich thich tng’. Nhanh bim sinh chu yéu chiu trach
nhiém ddi véi dap tmg viém ban_ fiﬁu théng qua mot sb yéu t6 nhu xytokin, chemokin va
cac yéu t6 bd thé. Cac yéu té nay tac dong dén mot sb loai té bao khac nhau bao génﬁ té
bao mast (dudng bao), dai thuc bao, té bao dudi gai va té bao giét chét tw nhién. Nhanh
thich ung lién quan dén phan Ung tri hoén va kéo dai hon d6i voi thach thire théng qua
viéc san xut khang thé cling vdi cac phan tmg té bao T ciia CD8+ va CD4+ ma rat quan

trong cho bo nhé mién dich.

Nghién ctru dd dugc thuc hién trong nhiéu nam vé cach thirc hé théng mién dich c6 thé
nhan biét va loai b6 cac khéi u 4c tinh (Parish et. al., Immunol and Cell Biol, 2003, 81,
106-113). Mgt trong céc nha nghién ctru tién phong trong linh vuc nay la William Coley,
ngudi ma vao cubi nhitng nam 1800, di luu ¥ rang bénh nhan ung thu da thuyén giam
hoan toan bénh ung thur ctia ho sau khi bi nhiém tring cip tinh do vi khuén Streptococcus
pyogenes. Cac nghién ciru tiép theo dbi voi doc td Coley va véi truc khudn Calmette-
Guerin (BCG) cho liéu phap mién dich ung thu d3 mang lai mét sd két qua thanh cong
14m sang nhung khong c6 nghia 1a da dua ra duoc phuong thudc bach bénh dé diéu tri
khéi u (Coley, Am J Med Sci., 1893, 105, 487-511). Trong nhitng nam 1900, cac y kién
dao dong veé loi ich cua lidu phap mién dich, véi cac ly thuyét vé dung nap mién dich mic

phaéi (Burnet,, Lancet, 1967, 1, 1171-1174 va Matzinger, Ann. Rev. Immunol., 1994, 12,
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991-1045 va Smyth et. al., Nat Immunol., 2001, 2, 293-299) va cac khang nguyén lién
quan dén khéi u (Rosenberg et. al., Immunity, 1999, 10, 281-287) c6 dugc sy ung ho véi
su xuét hién ciia hé mién dich bam sinh nhu mot yéu to trung gian mién dich quan trong
(Lanier, Nat Med. 2001, 7, 1178-1180 va Mayardomo et al., Nat Med. 1995, 1, 1297-
1302 va Medzhitov et al., Trends Microbiol., 2000, 8, 452-456 va Akira et. al., Nat.
Immunol., 2001, 2, 675-680). Viéc phat hién cac mau phén t lién quan dén mam bénh
(PAMP) nhu axit nucleic hién dugc cong nhén la mot chién luoc trung tam, qua do hé
mién dich bidm sinh cam nhan duoc cac vi sinh vat va cac khang nguyén lién quan dén
khdi u dé sau d6 bat ddu cac dap ung bao vé (Barbalat et. al., Annu. Rev. Imunol., 2011,

29, 185-214).

Nhu d3 md ta & trén, tinh mién dich bim sinh duoc bat dau khi cac PAMP hodc cac mau
phan tir lién quan dén thiét hai (DAMP) duoc phat hién boi cac thu thé nhan dang mau
bao gdm cac TLR, cac thu thé giéng NOD va thu thé giéng RIG-I. C4c thu thé nh4n dang
mau nay dap ung véi cac DAMP va PAMP bang cach diéu hoa ting cudng cac xytokin
va interferon Typ 1. Axit nucleic xytosolic 1a cic PAMP/DAMP da biét va lién hop voi
protein STING d kich thich hé mién dich bim sinh va thic ddy dap Gng khang khdi u.
Lién két cia ADN chudi kép (dsADN) béi GMP-AMP dang vong (cGAMP) synthaza
(cGAS) kich hoat su tao thanh cac dinucleotit dang vong (CDN). Cac CDN la cac phan
tr tin hiéu truyén thong tin thir cip dwgc tao ra béi cac vi khu4n da dang va bao gdm hai
ribonucleotit dugc két ndi thong qua cac lién két phosphodieste dé tao ra ciu tric vong.
Céac dan xuit CDN di(GMP) dang vong, di(AMP) dang vong va (AMP/GMP) dang vong
lai déu lién két véi STING véi su hoat hoa tiép theo ciia con dudng interferon (Gao et.
al., Cell, 2013, 153, 1094-1107; Zhang et. al., Mol. Cell, 2013, 51, 226-235). Lién két 5°-
3* phosphodieste kinh dién duoc nhén dién cing v6i nhiéu loai dong phan lién két khac
nhau (dang chdl ¥ 1a cdu ndi 5°-2°, vi du c[G(2°,5°)pA(3’,5”)p]) ma tit ca déu lién két v6i
STING béi cac ai luc khac nhau (Shi et. al., PNAS, 2015, 112, 1947-8952). Nhitng quan
sat nay da duoc ching thuc béi cac nghién clru vé chu trac (Gao et. al., Cell, 2013, 154,
748-762) cua cac dong phan lién két khac nhau cua cac CDN duoc gin két véi cac

protein STING ctia ngudi va chudt.
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Mot co ché c6 kha ning ma theo d6 cac chét phu trg véc-xin truyén théng, nhu alum, tao
ra dap ung mién dich 1a thong qua viéc giai phéng cac DAMP. Cac chét phu tro, nhu
alum, kich hoat su giai phong ADN cua té bao chii, ma c6 thé thiic diy dap ung Th2, gy
ra cac dap ung cua té bao T va san xudt IgG1 va IgE. Mot cach ly tudng, cic chét phu trg
s& dugc xac dinh & muc phén tr va ¢ thé lam gia tang cuong luc va khung thoi gian cla
dap tng mién dich dic hiéu dbi v6i khang nguyén mang dén su bao vé chong lai cac

mam bénh ndi bao va/hodc lam giam ganh ning khoi u.

Su hoat hoa protein STING c6 thé tao ra hé mién dich duogc hoat hoa hodc dugc mdi
tuong tu nhu hé mién dich dugc tao ra boi chét phu tro. biéu nay co thé tao ra trang thai
bao vé hodc phong ngira khi thach thirc hodc tai thach thuc boi mam bénh nodi bao hoic
béi cac khéi u ma e ché su phat trién hodc lan truyén clia cdc mam bénh nodi bao hoic

cac khoi u.

Ciing can phai hiéu 15 réhg khi chét hoat hoa STING dugc sit dung dé tri lidu vao hé
théng trong d6 cac khéi u / mim bénh 12 c6 mit, thi chat hoat hoa nay c6 thé hoat dong
¢6 loi theo hai cach khac nhau, nhung c6 li€n quan dén nhau. Tha nhit 13, bé‘mg cach lam
co ngot truc tiép cac khéi u / diét midm bénh thong qua su diéu hoa ting cuong cac
interferon Typ I va céac xytokin dé tac dong truc tiép lén céc khéi u / mam bénh, nhu
dugc mo ta ¢ trén. Tha hai 1a, chit hoat hoa STING ciing s& gy ra dap Ung mién dich
kéo dai, sao cho su tai thir thach hoac sy tai hoa hop véi mam bénh hoic khéi u s& duge
khang lai c hai thong qua sy hoat hoa chung cia h¢ mién dich va thong qua dap tng dac

hiéu khang nguyén tiém an v6i mam bénh hodc khoi u néu trén.

Su giam sat mién dich khéi u Xay ra vai, vi dy, cac khéi u phat trién manh da duoc chon
loc mién dich dé tranh su loai bo mién dich va thyc sy, vai tro quan trong ctia hé mién
dich bam sinh trong viéc loai bo khdi u dat nhitng phat hién ban dau cta Coley dudi mot
khia canh md&i. Gio day that r0 rang rang cac doan oligonucleotit, nucleotit vong, va cac
motif sgi doi déu c6 thé hoat hoa hé mién dich bam sinh thong qua cac thu thé gidng toll
(Horscroft, J. Antimicrob. Ther., 2012, 67(4), 789-801 va Diebold et al., Science, 2004,
303, 1529-1531), céc thu thé giéng RIG-I (Pichlmair et. al., Science, 2006, 314, 997-
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1001) va cac protein thich tmg yéu t6 kich thich ctia cdc gen IFN (STING) (Burdette et.
al., Nat. Immunol., 2013, 14(1), 19-26).

Kién thirc dang phat trién nay da kich thich viéc nghién ciru dang ké vé cac ing dung tri
licu c6 thé c6 vé su diéu bién mién dich thong qua mot s6 nhom nhim dich nay. STING
gAn day da dugc biét dén nhidu hon nhu 14 phan t truyén tin hiéu quan trong trong dap
ng bam sinh véi cac phén tr axit nucleic trong dich bao twong (Burdette va Vance, Nat.
Immunol, 2013, 14, 19-26). STING déng vai tro trong qua trinh gy cam ung phién ma
cua céac interferon Typ I va cac gen dugc didu hoa dong thoi dé dap ung véi cac axit
nucleic trong dich bao twong. Cac nghién ctru trén chudt thiéu hut STING d4 chirng minh
vai tro cia STING trong cac dap ung bam sinh déi v6i cac phdi tir axit nucleic trong dich
bao tuong, cu thé 1a ADN s¢i kép va céc axit nucleic cia vi khuan dya trén cu tric
dinucleotit dang vong. (Ishikawa et. al., Nature, 2009, 461, 788-792). STING dong vai
tro quan trong trong dap Umg bam sinh d8i v6i nhidu mam bénh vi khuan, virut va sinh
vat nhan chuin (Watson et. al., Cell, 2012, 150, 803-815; de Almeida et. al., PLoS One,
2011, 6, €23135; Holm et. al, Nat. Immunol, 2012, 13, 737-743; Stein et. al., J. Virol.,
2012, 86, 4527-4537; Sharma et. al., Immunity, 2011, 35, 194-207).

STING duoc bidu hién rong rai khip co thé & ca céac té bao mién dich va cac té bao
khong phai t& bao mién dich, vi du nhu & 14 lach, tim, tuyén e, nhau thai, phoi va bach
cau ngoai vi, cho thiy vai trd ctia n6 trong viéc kich hoat hé mién dich bam sinh d4p tng
vdi PAMP/DAMP (Sun et. al., PNAS, 2009, 106, 8653-8658). Biéu hién cta né trong céc
t& bao midn dich din dén su khuéch dai nhanh chong tin hiéu mién dich ban dau va sy
trudng thanh cia cac APC. STING dugc biéu hién trong mot sé dong té bao bién nap bao
2dm té bao than phéi ngwoi HEK293, té bio biéu md ddy phé nang clia ngudi bi ung thu
tuyén A549, té bao don bao THP-1 va té bao bach ciu don nhan U937.

STING ciing ¢6 vai trd trung tdm trong mot s6 r6i loan ty mién nhét dinh dugc bat dau
bang viéc nhin biét khong phu hop ADN ty than (Gall et. al., Immunity, 2012, 36, 120-
131) va da dugc dé xuit dé cam nhan cac su kién dung hgp mang lién quan dén sy xam
nhép cua virut, theo cach thirc doc 14p véi viéc cam nhan axit nucleic (Holm et. al., Nat.

Immunol., 2012, 13, 737-743).
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STING bao gdm mién xuyén mang dau tan cung N, mién hinh cu ¢ trung tAm va dudi
tan cung C. Protein tao thanh dime dbi xtng & trang thai lién két phdi tr, v6i cac
dinucleotit vong lién két tai tai lién két b& mat dime. Lién két cia cac CDN véi STING
hoat hoa ting cac su kién theo d6 protein tuyén chon va hoat hoa IxB kinaza (IKK) va
kinaza lién két TANK (TBK1), tiép theo 14 sy phosphoryl hoa cia chung hoat hoa cac
yéu t§ phién ma hat nhan (NFxB) va yéu t6 diéu hoa interferon 3 (IRF3) twong tmg. Céc
protein dugc hoat hoa nay chuyén vi vao nhan dé kich thich su phién ma cua cac gen ma
hoéa interferon Typ I va xytokin dé thic day su phong vé clia hé mién dich gian bao. Cac
bién thé trinh ty dugc biét dén gitta protein STING cua ngudi va chudt va gilta cac
protein STING trong quan thé ngudi. Mot s6 alen bién thé xuit hién ty nhién da duge xac

dinh.

Céac dan xuit cia nhém CDN hién dang dugc phat trién nhu cac tc nhan chéng khéi u
khi tiém vao trong khéi u (Corrales et.al., Cell Rep., 2015, 19, 1018-1030). Phéan tr nho
trén co s& xanten axit 5,6-dimetyl-xantenon axetic (DMXAA) ban dau duoc xac dinh 1a
mot phan tr nho thé hién céc hoat tinh diéu bién mién dich théng qua viéc kich thich céc
xytokin va pha vd sy tao mach & khéi u trong cdc mo hinh ghép di loai ¢ chudt (Baguley
va Ching, Int. J. Radiat. Oncol. Biol. Phys., 2002, 54, 1503-1511). Hi¢u qua déy hira hen
nay da dan dén viéc khao sat bang thir nghiém 14m sang Giai doan II khang ung thu biéu
md t& bao phdi khong phai té bao nho nhung sau d6 da that bai. Co ché hoat tinh cta
DMXAA chéng lai cac khdi u & chudt cudi cling da dugc gan 1a do hoat tinh ctia n6 dudi
dang chit hoat hoa STING & chudt. Thét bai ciia n6 trong cic tht nghiém 14m sang 6
nguodi 12 do DMXAA chi ¢6 kha nang kich hoat STING cua chuft chi khong phai
STING cua nguoi (Lara et. al., J. Clin. Oncol., 2011, 29, 2965-2971; Conlon et. al., J.
Immunol., 2013, 190, 5216-5225). Su thiéu hoat tinh & ngudi da can trd tit ca nhimg nd
luc tiép theo dé phét trién tac nhan nay nhu mot liéu phap khéi u. Gén day, phan tir nho
¢6 lién quan 10-carboxymetyl-9-acridanon (CMA) (Cavlar et. al., EMBO J., 2013, 32,
1440-1450) da dugc phat hién 1a lién két voi STING chudt, nhung cling khong lién két
v6i STING ngudi. Ci DMXAA va CMA d thé hién lién két hai phan t& ciia m&i phoi ti

v6i dime STING tai mot ving gan véi bé mit dime.
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Do d6, van ¢6 nhu ciu ton tai trong linh vuc nay vé céc liéu phép tri lidu cai thién dé diéu
tri cac bénh, nhu ung thu, ma co thé chéng lai cac phuong phép tri liéu truyén thong. Céc
chién luge mién dich hoc cho théy su hira hen voi viéc didu tri ung thu, va nhu cau can
thiét vé phat trién cac ché pham va phuong phép cai tién trong linh vurc nay. Cu thé, nhu
cAu v& cac hop chét diéu bién protein STING cta ngudi, cling nhu cac phuong phap dé

didu tri cac bénh ma c6 thé hudng loi tr phwong phap diéu bién nhu vay.
Ban chit ky thuit ciia sang ché

Sang ché dugc phat trien boi su lam viéc cia cic tac gia sang ché bang no luc xac dinh

cac chat didu bién protein STING.

Theo khia canh thir nhét ctia sang ché, sang ché dé xut hop chét ¢ cong thire (I):
6
@) li_/ R
Yo LN
A
2

R7 x\\x'l ‘R11

RQ R10

@

, trong d6 X' 1a CR! hodc N;

X21a CR? hoic N;

X3 1a CR? hoic N;

Q 1a C=0, S=0, SO,, C=S hoiac CR'R’;

L 1a C;-Cs alkyl tuy y dugc thé, C1-Cs polyfloalkyl, Cs3-Cs xycloalkyl tuy y duoc thé, C,-
Cs alkenyl tlly ¥ dugc thé, Co-Cs alkynyl tiy y duge thé, C=0, S=0, SO,, -CH>C(0)-, -
CH,CONH-, hoac -CONH-;

Y la C;-C¢ alkyl tuy y duge thé, C1-C; polyfloalkyl, C,-Cs alkenyl tuiy y dugc thé, C»-Cs
alkynyl tuy y duoc thé, C3-Cs xycloalkyl tuy y dugc thé, hodc di vong don vong hodc hai
vong ¢6 tir 3 dén 8 canh tiy ¥ dugce thé;

R!, R? v R? mdi nhém ddc 1ap dwoc chon tir nhém gdm c6 H, halogen, CN, hydroxyl,
COOH, CONR!R2, NR'R?, NHCOR!, C;-Cs alkyl tiry y dugc thé, C1-Cs polyfloalkyl, Ci-
Ce alkylsulfonyl tuy y duoc thé, C3-Cs xycloalkyl don vong hodc hai vong tuy y dugc thé,
C»-Cs alkenyl ty ¥ duge thé, C,-Cs alkynyl tity ¥ duge thé, Ci-Cs alkoxy tiy ¥ dugc thé,

_7-
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nhom C;-Ce alkoxycarbonyl tuy y dugc thé, Cs-Cyo aryl don vong hodc hai vong ty ¥
duoc thé, heteroaryl don vong hodc hai vong ¢ tir 5 dén 10 canh tiy y dugc thé, di vong
don vong hodc hai vong cé tur 3 dén 8 canh tuy y duoc thé, aryloxy tuy y dugc thé,
heteroaryloxy tuy y dugc thé, va heteroxyclyloxy tuy y dugc thé;

R* va R’ mbi nhém doc 1ap dugc chon tir nhom gém c6 H, halogen, C1-Cs alkyl tuy y
dugc thé, va Cs-Cs xycloalkyl tiy ¥ duge thé; hodc R* va R’ cing voi nguyén tir ma
chiing gin vao tao thanh vong X04n;

RS 1a vong tuy v duge thé bing mot hoic nhiéu nhém R'2, trong d6 vong nay duoc chon
tir nhom gdm ¢6 Cs-Cio aryl don vong hodc hai vong, heteroaryl don vong hogc hai vong
¢6 tir 5 dén 10 canh tiy v duoc thé, C3-Ce xycloalkyl; va di vong don vong hodc hai vong
6 tir 3 dén 8 canh;

R7 13 H, C1-Cs alkyl tity ¥ duoc thé, sulfonyl thy ¥ duge thé, Ci-Cs alkylsulfonyl tiy y
dugc thé, C3-Cs xycloalkyl tuy y dugce thé, C,-Cs alkenyl tuy y dugc thé hoic C»-Cs
alkynyl tuy y dugc thé;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don vong hodc hai
vong co tur 5 dén 10 canh tiry y duoc thé, C3-Cs xycloalkyl don vong hodc hai vong tuy ¥
duge thé hodc di vong don vong hodc hai vong co tir 3 dén 8 canh thy y dugc thé;

R? va R! mdi nhém ddc 1ap dwoc chon tir nhom gdm c6 C1-Cs alkyl tiy y duge thé, H,
halogen, CN, COH, CONR!RZ, azido, sulfonyl, C;-Cs polyfloalkyl, C;-Cs thioalkyl tuy y
duge thé, Ci-Cs alkylsulfonyl tuy ¥ dugc thé, C3-Cs xycloalkyl tuy y dugc thé, C»-Cs
alkenyl tuy y dugc thé, C,-Cs alkynyl tuy y duoc thé, C1-Cs alkoxy tuy y duge thé, C1-Cs
alkoxycarbonyl tuy y dugc thé, Cs-Cio aryl don vong hodc hai vong tuy y duogc thé,
heteroaryl don vong hoac hai vong co6 tir 5 dén 10 canh tuy y duge thé, di vong tuy y
duge thé, aryloxy tiy ¥ dugc thé, va heteroaryloxy tiiy y duoc thé; hozc R va R!® cung
v6i nguyén to C ma chung gin vao ¢6 thé két hop dé tao thanh vong xoén thy y dugc thé;
R duoc chon tir nhém gdm c¢6 Ci-Cs alkyl tuy y dwoc thé, H, hydroxyl, Ci-Cs
polyfloalkyl, C1-Cs thioalkyl tuy y dugc thé, C1-Cs alkylsulfonyl tuy y duoc thé, C3-Ce
xycloalkyl tuy y duoc thé, C»-Cs alkenyl tuy y duogc thé, C,-Cs alkynyl tuy y dugc thé,
C1-Cs alkoxy tuy ¥ dugc thé, C1-Cs alkoxycarbonyl tuy ¥ duge thé, Cs-Cio aryl don vong
hodc hai vong tuy y duoc thé, heteroaryl don vong hodc hai vong c6 tlr 5 dén 10 canh tuy
y dugc thé, di vong tuy ¥ dugc thé, aryloxy tuy y dugc thé, va heteroaryloxy tuy y duoc
thé;
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nhém R!2 hodc mdi nhém R doc lap dugc chon tir nhém gém c6 halogen, OH,
OP(O)(OH),, NRPR!™, CONR R, CN, COOR®, NO,, azido, SORB3, OSORE,
NR3SO,R™, NRIC(O)R™, O(CH2):OC(O)R", NRP*(CH2).0C(O)R", OC(O)R",
OC(0O)OR", OC(O)NR"R™, OC(0)O(CH2),COOR™, OC(O)NRB(CH2),COOR!, C;-Cs
alkyl tuy y dugc thé, C1-Cs alkoxy tiy y dugc thé, aryloxy tuy y dugc thé, heteroaryloxy
thy ¥ duge thé, Cs-Cio aryl don vong hoac hai vong tiry y duge thé, heteroaryl don vong
hodc hai vong ¢ tur 5 dén 10 canh tuy ¥ dugc thé, Cs-Ce xycloalkyl thy y dugc thé, di
vong don vong hodc hai vong c6 tir 3 dén 8 canh tuy ¥ dugc thé;

R!3 va R™ mdi nhom doc 1ap duoc chon tir nhém gdm c6 H, C1-Ce alkyl tlly ¥ dugc thé,
C3-Cs xycloalkyl don vong hodc hai vong tuy y duoc thé, Cs-C1o aryl don vong hodc hai
vong tuy y duoc thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy y dugc
thé, di vong don vong hoic hai vong c6 tir 3 dén 8 canh tuy y dugc thé; va

n 12 s6 nguyén nam trong khoang tir 0 dén 6;

hoac phuc hop, mubi, solvat, dang hd bién hoic dang da hinh dugc dung cta noé.

Céc tac gia sang ché da phat hién thdy rang cac hop chét c6 cong thic (1) rat hitu ich

trong liéu phap tri liéu hodc lam dugc phém.

Do d6, theo khia canh thir hai, sang ché dé xuét hop chét c6 cong thire (I) hodc phtc hop,
mudi, solvat, dang hd bién hoac dang da hinh dugc dung cua no, dé sir dung trong liéu

phép tri liéu.

Céc tac gia sang ché ciing da phat hién thdy rang cac hop chét c6 cong thuc (I) rat hitu ich

trong viéc diéu bién protein yéu t6 kich thich cua céc gen Interferon (STING) .

Nhu vay, theo khia canh thr ba, sing ché dé xuit hop chat c6 cong thirc (I) hodc phuc
hop, mudi, solvat, dang hd bién hodc dang da hinh dugc dung cia no, dé st dung trong

viéc diéu bién protein yéu 6 kich thich cta céc gen Interferon (STING) .

Tbt hon néu, hop chéit ¢co cong thure (I) dé str dung trong viéc hoat hoa, hodc chu van,

protein STING.
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Thuén loi 1a, cac hop chét theo sang ché diéu bién cac dang da hinh chinh cta protein
STING cia nguoi. Co mot s6 dang da hinh STING dugc béo cdo, nhung 5 dang da hinh
dugc liét ké du6i ddy 1a nhitng dang da hinh chinh ma chiém gan 99% tong dan sb cua
con ngudi. Theo d6, protein STING c6 thé 1a dang da hinh kiéu dai (WT/R232), dang da
hinh HAQ, dang da hinh REF (H232), dang da hinh AQ hoac dang da hinh Q. Nhu dugc
thé hién trong Fig. 1, dang da hinh kiéu dai c6 arginin & vi trf 71, 232 va 293 va glyxin &
vi tri 230, dang da hiﬁh HAQ c6 histidin & vi tri 71, alanin ¢ vi tri 230, arginin & vi tri
232 va glutamin & vi tri 293, dang da hinh REF c6 arginin ¢ vi tri 71 va 293, glyxin & vi
tri 230 va histidin & vi tri 232, dang da hinh AQ ¢6 arginin 6 vi tri 71 va 232, alanin ¢ vi
tri 230 va glutamin & vi tri 293, va dang da hinh Q c6 cdc arginin & vi tri 71 va 232,

glyxin & vi tri 230 va glutamin & vi tri 293.

Béng cach diéu bién protein STING, c6 thé diéu tri, cai thién hoic ngin ngira bénh ung
thu, nhiém vi khuan, nhiém virut, nhiém ky sinh tring, nhiém nim, r6i loan do hé mién
dich gian tiép gy ra, bénh hé thin kinh trung wong, bénh hé thén kinh ngoai bién, bénh
thoai hoa than kinh, réi loan tAm trang, r6i loan giéc ngu, bénh mach méau ndo, bénh dong

mach ngoai bién hodc bénh tim mach.

Do dé, theo khia canh thi tu sang ché dé xuét hop chit c6 cong thirc (I) hodc phirc hop,
mudi, solvat, dang hd bién hodc dang da hinh dugce dung cia no, dé s dung trong viéc
diéu tri, cai thién hodc ngin ngira bénh dugc chon tir ung thu, nhiém vi khuin, nhiém
virut, nhidm ky sinh tring, nhiém nim, rdi loan do hé mién dich gian tiép gy ra, bénh hé
than kinh trung wong, bénh hé than kinh ngoai bién, bénh thoai héa than kinh, rdi loan
tam trang, r6i loan giéc ngul, bénh mach mau néo, bénh dong mach ngoai bién hoac bénh

tim mach.

Tét hon néu, bénh nay 12 bénh ung thu.

Ban mo ta nay md td phuong phap didu bién protein yéu td kich thich cua céc gen
Interferon (STING) ¢ d6i twong, phuong phap nay bao gbm viéc cho d6i tuong can diéu
tri st dung lugng hitu hi€u trong diéu tri cua hop chét ¢ cong thirc (I) hodc phirc hop,

mudi, solvat, dang hd bién hodc dang da hinh duoc dung cia no.
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Tét hon néu, phuong phip nay bao gbm viéc hoat héa protein STING.

Protein STING ¢6 thé 1a dang da hinh kiéu dai, dang da hinh HAQ, dang da hinh REF,
dang da hinh AQ hoac dang da hinh Q.

Ban mo ta nay cling md ta phuong phép diéu tri, cai thién hodc ngin ngra bénh dugc
chon tir ung thw, nhiém vi khuén, nhiém virut, nhim ky sinh tring, nhiém ném rbi loan
do hé mién dich gin tiép gy ra, bénh hé than kinh trung wong, bénh hé than kinh ngoai
bién, bénh thoai hoa than kinh, rdi loan tdm trang, r6i loan giéc ngu, bénh mach mau nio,
bénh dong mach ngoai bién hodc bénh tim mach, phwong phéap nay bao gdm viéc cho dbi
turong can diéu tri st dung lugng hiru hiéu trong dilu tri cua hop chit c6 cong thic (I)

hodc phirc hop, mudi, solvat, dang hd bién hoic dang da hinh dugc dung ctia né.

Cén phai hiéu rd rang thuat nglt “ngan ngira” c6 thé c6 nghia 1a “lam giam kha nang cua”.

Bénh thoéi héa than kinh c6 thé 1a bénh Alzheimer hay bénh mét tri nh6. Bénh virut c6
thé 12 viém gan. Nhidm ky sinh tring c6 thé 1a sbt rét. R6i loan tam trang c6 thé 1a tram

cam. Roi loan giac ngd c6 the 1a mat ngu.

Theo mét khia canh dugc wu tién, bénh nay 1a ung thu. Bénh ung thu c6 thé dugc chon tir
nhém bao gdm ung thu dai truc trang, ung thu té bao vay duong tiéu hoa ho hép, ung thu
phdi, ung thu ndo, ung thu gan, ung thu da day, sacom, bénh bach cau, u lympho, da u
tuy, ung thu budng trimg, ung thu tr cung, ung thu vi, u melanin, ung thu tuyén tién liét,

ung thu bang quang hodc ung thu biéu mé tuyén tuy hodc ung thu biéu mo than.

Theo mdt khia canh dugc uu tién khéac, bénh nay la nhiém virut. Bénh nhiém virut c6 thé

12 nhiém virut viém gan C (HCV).

Céc tac gia sang ché tin rang mot sd hop chét thuéc pham vi cong thirc (1) ban than né 1a

¢6 tinh mai va tinh sang tao.
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Cac dinh nghia sau day dugc st dung li€n quan dén cac hop chat theo sang ché trir khi

ngit canh chi ra theo cach khac.

Xuyén sudt phan md ta va cdc yéu cau bao h cla sang cheé cum tir “bao gobm”™ va cac
dang khac ctia cum tr nay, chang han nhu “gdom” va “bao gom,” c6 nghia 1a bao gdom
nhung khong gi6i han &, va khéng nham muc dich loai trlr, vi du, cac chat phu gia, cac

hgp phén, cac s6 nguyén, hay cic budce khac.

Nhu duge st dung trong ban mo ta va yéu cau bao hd kém theo, cac dang so it “mot”
(“a,” “an,” va “the”) bao gom céa cac dang dé cip so nhiéu trir khi nglt canh quy dinh 16
rang khéc. Vi vy, vi du, viéc dé cap dén “ché pham” bao gom cac hon hop cia hai hodc

nhiéu ché pham nhu vay.

“Tuy y” hodc “mdt cach tuy ¥~ c6 nghia la sy kién, hoat dong hodc tinh huéng duoc mo
ta sau d6 c6 thé hodc khong thé xay ra, va c6 nghia 1a phan md ta bao gbm ca cac truong
hop ma su kién, hoat dong hodc tinh hudng nay xay ra va cac truong hgp ma sy kién,

hoat dong hodc tinh hubng nay khong xay ra.

Thuét ngit “alkyl”, nhu duge st dung trong ddy, trir khi duoc chi ra khac, dung dé chi
hydrocacbon bdo hoa mach thing hodc phan nhanh. Theo mot s6 phuong 4n, nhém alkyl
nay la hydrocacbon bac mdt, bac hai, hodc bac ba. Theo mot s6 phuong 4n, nhém alkyl
nay gdm c6 mot dén sau nguyén tr cacbon, nghia la C1-Cs alkyl. C1-Cs alkyl bao gbm Vi
du metyl, etyl, n-propyl (1-propyl) va isopropyl (2-propyl, 1-metyletyl), butyl, pentyl,
hexyl, isobutyl, sec-butyl, rert-butyl, isopentyl, neopentyl, va isohexyl. Nhom alkyl ¢6
thé dugc thé hodc khong duoc thé b%mg mot hoac nhiéu halogen, OH, OP(O)(OH),
0OSO,R!, NHSO:R!, Ci-Cs alkoxy, NR'R?, CONR!R?, CN, COOH, Cs-Cyo aryl tuy y
duoc thé, heteroaryl ¢6 5 dén 10 canh tiry ¥ dugc thé, C3-Cs xycloalkyl va di vong co tir 3
dén 8 canh. Do d6, cin phai hiéu rd rang Ci-Cs alkyl tiy ¥ dugc thé c6 thé 1a C1-Ce
haloalkyl tuy y duogc thé, nghia la C1-Cs alkyl dugc thé bang it nhat mot halogen, va con
tiry ¥ duge thé bing mét hoac nhidu OH, Ci-Cs alkoxy, NR'R?, CONR'R?, CN, COOH,
Cs-Cio aryl tuy ¥ duoc thé, heteroaryl ¢6 5 dén 10 canh tuy y duogc thé, C3-Ce xycloalkyl
va di vong ¢6 3 dén 8 canh. CAn phai hiéu ring Ci-Cs alkyl tily ¥ duge thé co thé la
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polyfloalkyl tiy y duge thé. R! va R? mdi nhom c6 thé doc 1ap dwoc chon tir nhém gém
¢6 H, halogen, va C1-Cs alkyl tuy y dugc thé.

Thuét ngtt “halo” bao gbm flo (-F), clo (-Cl), brom (-Br) va iot (-I).

Thuét ngir “polyfloalkyl” co thé dé chi nhom Ci-Cs alkyl trong d6 hai hoac nhiéu nguyén
tir hydro dugc thay thé bang nguyén tt flo. Thuat ngit nay co thé bao gdm cac nhoém
perfloalkyl, nghia la nhém Ci1-Cs alkyl trong do tit ca cac nguyén tir hydro dugc thay thé
bang nguyén tit flo. Do d6, thuét ngit C1-Cs polyfloalkyl bao gbm, nhung khong gi¢i han
&, diflometyl, triflometyl, 2,2,2-trifloetyl, pentafloetyl, 3,3,3-triflopropyl, 2.,2,3,3,3-
pentaflopropyl, va 2,2,2-triflo-1-(triflometyl)etyl.

“Alkoxy” diung dé chi nhém R'-O- trong d6 R'® 1a nhom C;-Cs alkyl tuy y duoc thé,
nhom Cs3-Cs xycloalkyl tuy y dugc thé, C»-Cs alkenyl tuy y dugc thé hodc C»-Cs alkynyl
tiy ¥ dwge thé. Céc nhém C;-Cs alkoxy lam vi du bao gdm nhung khong gi6i han &
metoxy, etoxy, n-propoxy (1-propoxy), n-butoxy va fert-butoxy. Nhom alkoxy co6 thé
duogc thé hoac khong dugc thé béng mot hodc nhiéu halogen, OH, OP(O)(OH),
OSO;RB, N(H)SO.R", alkoxy, NR'R?2, CONR'R?, CN, COOH, aryl, heteroaryl,
xycloalkyl va di vong. R! va R? mdi nhém doc 14p dugc chon tir nhém gbm c6 H,

halogen va C;-Cs alkyl tuy y dugc thé.

“Thioalkyl” ding dé chi nhém R'5-S- trong d6 R'® 1a nhom Ci-Cs alkyl ty ¥ dugc thé
hodc nhom Csz-Cs xycloalkyl tuy y dugce thé. Nhom thioalkyl c6 thé dugc thé hoac khong
duoc thé bing mot hodc nhidu halogen, OH, OP(O)(OH),, alkoxy, NR'R?, CONR'R?,
CN, COOH, aryl, heteroaryl, xycloalkyl va di vong. R! va R? mbi nhém c6 thé doc lap
duoc chon tir nhém gdm c6 H, halogen va C1-Cs alkyl tuy y duoc thé.

“Aryl” dung dé chi nhém hydrocacbon thom ¢6 5 dén 10 canh. Céc vi dy vé nhom Cs-
Cio aryl bao gém, nhung khong gi¢i han O, phenyl, a-naphtyl, B-naphtyl, biphenyl,
tetrahydronaphtyl va indanyl. Nhom aryl ¢6 thé dugc thé hodc khong duoc thé bang mot
hoiic nhidu C1-Cs alkyl tuy ¥ dugc thé, halogen, OH, OP(O)(OH),, C1-Cs alkoxy tly ¥
duoc thé, NR'R?, CONR'R?, CN, COOH, NO», azido, Ci-C; polyfloalkyl, aryloxy,
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heteroaryloxy, heteroaryl c6 5 dén 10 canh, di vong c6 3 dén 8 canh, SO.R!, NHCOR!,
OC(O)OR!, OC(O)NR'R? va OC(O)R'. R! va R? mdi nhém c6 thé doc 1ap duoc chon tir
nhom gdém c6 H, halogen va Ci-Cs alkyl tity y dwoc thé.

Thuét ngir “hai vong” hodc “bixyclic” nhu dugc st dung trong déy ding dé chi phan tix
c6 hai vong dung hop, trong d6 cic vong nay la xycloalkyl, heteroxyclyl, hodc
heteroaryl. Theo mot phuong 4n, cac vong nay duge dung hop qua mot lién két giita hai
nguyeén tu. Gbc hai vong dugc tao thanh tir 46 dung chung mot lién két giita cac vong.
Theo mdt phuong an khac, gbc hai vong ndy dugc tao thanh bang cach dung hop hai
vong qua mot diy cac nguyén tir clia cac vong nay tao thanh mot dau cau. Tuong tu,
“cAu ndi” 12 mach khong phan nhanh cia mot hodc nhiéu nguyén tir nbi hai dau cau
trong hop chét da vong. Theo mdt phuong an khac, gbc hai vong nay 1a gbc “xoin” hoic
“yong xo04n”. Nhém vong xo8n ndy c6 thé 1a C3-Cg xycloalkyl hodc di vong don vong
hodc hai vong ¢6 3 dén 8 canh ma duoc lién két thong qua mot nguyén tir cacbon cua
gbc vong x0dn vao mot nguyén tir cacbon cla gbc vong cacbon hodc gbc di vong. Theo
mot phuong an, nhom vong xoén 1 xycloalkyl va dugc lién két vé6i xycloalkyl khac.
Theo moOt phuong an khéc, nhom vong xo4n 1a xycloalkyl va dugc lién két voi
heteroxyclyl. Theo mét phuong 4n khac, nhom vong x0én nay 1a heteroxyclyl va dugc
lién két v6i heteroxyclyl khac. Theo mot phuwong an khac nita, nhém vong x04n nay la
heteroxyclyl va dugc lién két v6i xycloalkyl. Nhém vong xofn ¢6 thé dugc thé hoac
khong dugc thé bang mot hodc nhiéu C;-Cs alkyl tuy y duge thé, halogen, OH, Ci-Cs
alkoxy ty ¥ duoc thé, NR'R%, CONR'R?, CN, COOH, NO, azido, Ci-Cs polyfloalkyl
va NHCOR'. R! va R2 mdi nhém c6 thé doc 1ap dugc chon tir nhém gdm c6 H, halogen
va C1-Cs alkyl tiry ¥ duoc thé.

“Alkoxycarbonyl” ding dé chi nhém alkyl-O-C(O)-, trong d6 alkyl la Ci-Ce alkyl tuy y
duoc thé. Nhém alkoxycarbonyl c6 thé duoc thé hoic khong dugc thé bang mot hoidc
nhidu halogen, OH, NR'R2, CN, C;-Cs alkoxy, COOH, Cs-Cio aryl, heteroaryl c6 5 dén
10 canh hoic C3-Cs xycloalkyl. R! va R? mdi nhém c6 thé doc 1ap duoc chon tir nhom
gbm c6 H, halogen va Ci-Cs alkyl tuy y dugc thé.
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“Aryloxy” ding dé chi nhém Ar-O- trong d6 Ar 12 nhom Cs-Cyo aryl don vong hodc
hai vong tly y dugc thé, nhu dugce x4c dinh trén day.

“Xycloalkyl” dung dé chi hé vong hydrocacbon c6 3 dén 6 canh khong thom, bdo
hoa, bdo hoa mot phr?m, don vong, hai vong hodc da vong. Céc vi du dai dién vé Cs-
Cs xycloalkyl bao gdbm, nhung khong gi6i han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl. Nhém xycloalkyl c6 thé duge thé hodc khong duge thé
bing mot hoic nhiéu C;1-Cs alkyl tiiy ¥ duoc thé, halogen, CN, hydroxyl, COOH,
CONR!R?, NR!R%, NHCOR!, C;-Cs alkoxy, azido, Cj-Cs polyfloalkyl, aryloxy,
heteroaryloxy, heteroaryl ¢6 5 dén 10 canh, SO2R!, Cs-Cyo aryl don vong hodc hai
vong tuy y dugc thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy y
duogc thé, di vong don vong hodc hai vong co tir 3 dén 8 canh thy ¥ duoc thé, C3-Cs
xycloalkyl. R! va R? m&i nhom c6 thé doc lap dugce chon tir nhom gbm c6 H, halogen

va C1-Cs alkyl tuy y dugc thé.

“Heteroaryl” ding dé chi hé vong c6 5 dén 10 canh thom don vong hodc hai vong trong
d6 it nhat mot nguyén tir trén vong 1a nguyén tir khéac loai. Nguyén tir khac loai mdi
nguyén tr khac loai nay co thé doc 1ap dugce chon tir nhom gbdm c6 oxy, luu huynh va
nito. Céc vi du vé cac nhom heteroaryl ¢6 5 dén 10 canh bao gdém furan, thiophen, indol,
azaindol, oxazol, thiazol, isoxazol, isothiazol, imidazol, N-metylimidazol, pyridin,
pyrimidin, pyrazin, pyrol, N-metylpyrol, pyrazol, N-metylpyrazol, 1,3,4-oxadiazol, 1,2,4-
triazol, 1- metyl-1,2,4-triazol, 1H-tetrazol, 1-metyltetrazol, benzoxazol, benzothiazol,
benzofuran, benzisoxazol, benzimidazol, N-metylbenzimidazol, azabenzimidazol,
indazol, quinazolin, quinolin, va isoquinolin. Cdc nhém heteroaryl hai vong ¢6 5 dén 10
canh bao gdm cic nhém trong d6 vong phenyl, pyridin, pyrimidin, pyrazin hoac
pyridazin dugc dung hop véi vong heteroaryl don vong c¢6 5 hodc 6 canh. Nhom
heteroaryl co thé duoc thé hoac khong duoc thé béng mot hodc nhiéu C1-Cs alkyl tiy y
dugc thé, halogen, OH, CN, NR'R? azido, COOH, C;-Cs alkoxycarbonyl, Ci-Cs
polyfloalkyl, CONR'R?, NO,, NHCOR! va SO-R'. R! va R? mdi nhém co6 thé doc lap
duoc chon tir nhom gdm c6 H, halogen va C1-Cs alkyl tury ¥ duoc thé.
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“Di vong” hoac “heteroxyclyl” dung dé chi cac phan tir don vong, hai vong hodc ¢6 cau
ndi co6 3 dén 8 canh trong d6 it nhat mot nguyén tir trén vong 1a nguyén tir khac loai.
Nguyén tir khac loai hoic mdi nguyén tir khic loai nay cé thé doc lap duge chon tir
nhém gdm c6 oxy, lru huynh va nito. Di vong c6 thé 1a bao hoa hodc bao hoa mot phan.
Cac nhém heteroxyclyl c6 3 dén 8 canh lam vi du bao gdm nhung khong giéi han &
aziridin, oxiran, oxiren, thiiran, pyrolin, pyrolidin, dihydrofuran, tetrahydrofuran,
dihydrothiophen, tetrahydrothiophen, dithiolan, piperidin, 1,2,3,6-tetrahydropyridin-1-
yl, tetrahydropyran, pyran, morpholin, piperazin, thian, thiin, piperazin, azepan,
diazepan, oxazin. Nhom heteroxyclyl co thé duge thé hodc khong duge thé bang mét
hoic nhidu C1-Cs alkyl thy ¥ duoc thé, halogen, C1-Cs alkoxy, OH, NR'R?, COOH, C;-
Cs alkoxycarbonyl, CONR'R?, NO,, NHCOR!', Cs-Cyo aryl don vong hodc hai vong tuy
¥ duogc thé va SO,R!. R! va R? mbi nhom c6 thé doc 1ap duoc chon tir nhém gbm c6 H,

halogen va C;-Cs alkyl tity v duoc thé.

“Alkenyl” dung dé chi cic nhém hydrocacbon olefin khong bao hoa ma c6 thé phan
nhanh hodc khoéng phan nhanh. Theo mot s phuong 4n, nhém alkenyl nay c6 2 dén 6
nguyén tir cacbon, nghia la nhém nay 1a Ca-Cs alkenyl. C>-Cs alkenyl bao gbdm vi du
vinyl, allyl, propenyl, butenyl, pentenyl va hexenyl. Nhom alkenyl c6 thé duoc thé hoic
khong dugc thé bang mot hoic nhiéu C;-Cs alkyl, halogen, OH, C;-Cs alkoxy, Ci-Cs
polyfloalkyl, NR'R?, CONR'R?, SO,R!, NHCOR', CN, COOH, Cs-Cy aryl, heteroaryl
¢6 5 dén 10 canh, C3-Cs xycloalkyl, aryloxy, heteroaryloxy, va di vong c6 3 dén 8 canh.
R! va R2 mdi nhém c6 thé ddc 1ap duge chon tir nhém gdm c6 H, halogen va Ci-Cs alkyl
tuy y dugce thé.

“Alkynyl” ding dé chi cac nhém hydrocacbon axetylen khong bao hoa ma c6 thé phan
nhanh hoac khong phan nhanh. Theo mdt s6 phuong 4n, nhém alkynyl ndy c¢6 2 dén 6
nguyén tir cacbon, nghia la nhoém nay la Co-Cs alkynyl. C>-Cs alkynyl bao gbém vi du
propargyl, propynyl, butynyl, pentynyl va hexynyl. Nhom alkynyl co thé dwogc thé hodc
khong dugc thé béng mot hoac nhiéu Ci1-Cs alkyl, halogen, OH, C;-Cs alkoxy, Ci-C3
polyfloalkyl, NR'R?, CONR'R?, SO;R!, NHCOR', CN, COOH, Cs-Cio aryl, heteroaryl
¢6 5 dén 10 canh, Cs-Cs xycloalkyl, aryloxy, heteroaryloxy, va di vong c6 3 dén 8 canh.
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R! va R2 mdi nhém c6 thé doc 1ap dwoc chon tir nhém gém c6 H, halogen va Ci-Cs alkyl

thy v duoc thé.

“Alkylsulfonyl” dung dé chi nhom alkyl-SO,- trong d6 alkyl la Ci-Cs alkyl tuy y duoc
thé, va nhu duge xac dinh trén day.

“Heteroaryloxy” ding dé chi nhém heteroaryl-O- trong d6 heteroaryl nay la heteroaryl
don vong hodc hai vong co tur 5 dén 10 canh tuy y duoc thé, va nhu duoc xac dinh trén

day.

“Heteroxyclyloxy” ding dé chi nhém di vong-O- trong do di vong nay la di vong don

vong hoac hai vong c6 tu 3 dén 8 canh tuy y duoc thé, va nhu dugc xé4c dinh trén day.

Hop phtrc cua hop chét ¢6 cong thie (I) ¢6 thé duoc hiéu 14 phitc da thanh phan, trong d6
duoc chét nay va it nhit mot thanh phﬁn khéac c6 mit voi luong ty luong hodc luong
khong ty lugng. Phirc nay c6 thé khong phai 1a mubi hoic solvat. Cac phirc ciia dang nay
bao gbém clathrat (cac hgp phuc bao gbm dugc chét-vat chi) va dong tinh thé. Phirc thir
hai thuong dwoc xac dinh 12 cac phuc tinh thé clia cac thanh phan phén tr trung tinh ma
duoc lién két voi nhau thong qua cac twong tac khong ddng hoa tri, nhung ciing c6 thé 1a
phtrc ctia phan tir trung tinh voi mot mubi. Pong tinh thé c6 thé dugc diu ché bang két
tinh néng chay, bang cach tai két tinh tir cac dung moi, hodc bang cach nghién vat 1y cac
thanh phén vGi nhau — xem tai lieu Chem Commun, 17, 1889-1896, boi O. Almarsson va
M. J. Zaworotko (2004), dugc dua vao day bang cach vién din. Dé danh gia tbng quat vé
cac phtrc da thanh phé”ln, xem tai liéu J Pharm Sci, 64 (8), 1269-1288, boi Haleblian

(Thang 8 ndm 1975), duoc dwa vio day bang cach vién dan.

Thuat ngit “mudi duoc dung” c6 thé duoc hiéu 1a dé chi mudi bat ky cua hop chit duge
dé xuét trong ban mé ta ndy van gilt cac tinh chét sinh hoc ctia n6 va khong doc hodc
cach khac khong mong mudn dé sir dung trong dugc pham. Cac mubi nay c6 thé c6
ngudn gbe tir nhiéu loai ion dbi hiru co va vo co da biét rd trong linh vuc k¥ thuat nay.
Céac mudi nay bao gdbm, nhung khong gi¢i han ¢: (1) cac mudi cong axit duoc tao thanh

tr cdc axit vd co hoac hiru co chéng han nhu axit hydrocloric, hydrobromic, sulfuric,
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nitric, phosphoric, sulfamic, axetic, adepic, aspartic, trifloaxetic, tricloaxetic, propionic,
hexanoic, xyclopentylpropionic, glycolic, glutaric, pyruvic, lactic, malonic, sucxinic,
sorbic, ascorbic, malic, maleic, fumaric, tartaric, xitric, benzoic, 3-(4-
hydroxybenzoyl)benzoic, picric, cinnamic, mandelic, phtalic, lauric, metansulfonic,
etansulfonic, 1,2-etan-disulfonic, 2-hydroxyetansulfonic,  benzensulfonic, 4-
clobenzensulfonic, 2-naphtalensulfonic, 4-toluensulfonic, camphoric, camphorsulfonic,
4-metylbixyclo[2.2.2]-oct-2-en-1-carboxylic, glucoheptonic, 3-phenylpropionic,
trimetylaxetic, tert-butylaxetic, lauryl sulfuric, gluconic, benzoic, glutamic,
hydroxynaphtoic, salixylic, stearic, xyclohexylsulfamic, quinic, muconic va cac axit
tuong tu; hodc (2) cac mudi cong bazo duoc tao thanh khi proton axit c6 mat trong hop
chit gbc hodc (a) duoc thay thé béi ion kim loai, vi dy, ion kim loai kiém, ion kim loai
kiém thd hodc ion nhém, hodc cac hydroxit cua kim loai kiém hodc kim loai kiém thd,
chéng han nhu natri, kali, canxi, magie, nhém, lithi, k&m, va bari hydroxit, amoniac hodc
(b) phéi hop v6i bazo hitu co, chang han nhu cac amin hitu co béo, vong no hodc thom,
ching han nhu amoniac, metylamin, dimetylamin, dietylamin, picolin, etanolamin,
dietanolamin, trietanolamin, etylendiamin, lysin, arginin, ornithin, cholin, N,N'-
dibenzyletylen-diamin, cloprocain, dietanolamin, procain, N-benzylphenetylamin, N-
metylglucamin piperazin, tris(hydroxymetyl)-aminometan, tetrametylamoni hydroxit, va

bazo tuong tu.

Cac mudi duge dung c6 thé bao gém, natri, kali, canxi, magie, amoni, tetraalkylamoni va
tuong tu, va khi hop chét nay chira nhom chuc bazo, cac mudi cla cac axit hitu co hodc
v co khong doc, ching han nhu hydrohalogenua, vi du hydroclorua, hydrobromua va
hydroiodua, cacbonat hodc bicacbonat, sulfat hodc bisulfat, borat, phosphat, hydro
phosphat, dihydro phosphat, pyroglutamat, sacarat, stearat, sulfamat, nitrat, orotat, oxalat,
palmitat, pamoat, axetat, trifloaxetat, tricloaxetat, propionat,  hexanoat,
xyclopentylpropionat, glycolat, glutarat, pyruvat, lactat, malonat, sucxinat, tannat, tartrat,
tosylat, sorbat, ascorbat, malat, maleat, fumarat, tartarat, camsylat, xitrat, cyclamat,
benzoat, isethionat, esylat, format, 3-(4-hydroxybenzoyl)benzoat, picrat, cinnamat,
mandelat, phtalat, laurat, metansulfonat (mesylat), metylsulphat, naphtylat, 2-napsylat,
nicotinat, etansulfonat, 1,2-etan-disulfonat, 2-hydroxyetansulfonat, benzensulfonat

(besylat), 4-clobenzensulfonat, 2-naphtalensulfonat, 4-toluensulfonat, camphorat,
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camphorsulfonat,  4-metylbixyclo[2.2.2]-oct-2-en-1-carboxylat,  glucoheptonat, 3-
phenylpropionat, trimetylaxetat, tert-butylaxetat, lauryl sulfat, gluceptat, gluconat,
glucoronat, hexaflophosphat, hibenzat, benzoat, glutamat, hydroxynaphtoat, salixylat,

stearat, xyclohexylsulfamat, quinat, muconat, xinofoat va tuwong tu.

Cac mudi hemi cua céac axit va bazo c6 thé con duge tao thanh, vi du, cdc mudi

hemisulphat.

Ngudi c¢6 hiéu biét trung binh s& hiéu rd la cac mudi néu trén bao gdm cac mudi trong do

ion ddi nay hoat dong quang hoc, vi du D-lactat, hodc raxemic, vi du DL-tartrat.

Pé danh gia vé mudi thich hop, xem tai liéu “Handbook of Pharmaceutical Salts:
Properties, Selection, and Use” cta Stahl va Wermuth (Wiley-VCH, Weinheim, Duc,
2002).

Céac mubi duge dung ctia hop chét ¢6 cong thirc (I) ¢6 th& duge diéu ché bang mét hodc
nhiéu phuong phap trong s6 ba phuong phép:
(i) bang cach cho hop chét c6 cong thirc (I) phan ing véi axit hodc bazo mong mudn;
(if) bing cach loai bé nhém bao vé axit hodc bazo khong bén khai tién chat thich hop
ctia hop chét ¢ cong thire (I) sir dung axit hodc bazo mong mudn; hoic
(iii) bang céch bién dbi mot mudi cua hop chat c6 cong thirc (I) thanh hop chét khac

béng phan trng v6i axit hoac bazo thich hop hoac bé‘lng cOt trao dbi ion thich hop.

T4t ca ba phan tng thuong dugce thuc hién trong dung dich. Mubi thu dugc c6 thé két tia
va duge gom bing cich loc hodc ¢o thé dugc thu hdi bang cach lam bay hoi dung méi.
Mic do ion hoa trong mubi thu duoc c6 thé thay ddi tir duoc ion hoa hoan toan dén gﬁn

nhu khong dugce ion hoa.

Thuat nglt “solvat™ co thé duge hiéu 1a dé chi hop chit duoc néu trong ban mo ta nay
hodc mudi ciia né, ma con bao gdm luong ty lugng hodc khong ty luong clia dung moi
duoc lién két bang cac luc lién phan tir khong dong hoa tri. Khi dung mdi nay la nudc,

solvat nay 1a hydrat. Céac solvat dugc dung phu hop véi sang ché bao gdm cic solvat
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trong d6 dung moi két tinh c6 thé duge thé ding truong, vi du D,O, d¢-axeton va dg-

DMSO.

Mot hé théng phén loai dugc chép nhan hién nay d6i voi hydrat hitu co 1a hé théng Xac
dinh hydrat vi tri dwgc phan tach, hydrat kénh hodc hydrat lién hop ion kim loai — xem tai
liéu Polymorphism in Pharmaceutical Solids ciia K. R. Morris (Ed. H. G. Brittain, Marcel
Dekker, 1995), dugc dua vao day bang cach vién dan. Céc hydrat vi tri dugc phéan tach la
cac hydrat trong d6 cac phén tir nudc duge phan tach khoi sy tiép xuc truc tiép v6i nhau
bang cach xen vao cac phan tir hitu co. Trong cac hydrat kénh, cdc phén tir nudc nim
trong cac kénh mang tinh thé trong d6 cac phan tir nay nim canh cac phén t nude khac.

Trong hydrat lién hop ion kim loai, cic phan tir nuéc duoc lién két v6i ion kim loai.

Khi dung moi hodc nuéc duge lién két chat ché, thi phirc nay s& c6 hé sb ty lvgng duogc
xac dinh r6 khéng phu thudc vao do 4m. Tuy nhién, khi dung mdi hodc nudc duge lién
két yéu, nhu 1a trong céc solvat kénh hodc cac hop chét hut 4m, ham lwong nuéc/dung
moi s& phu thudgc vao do 4m va cac diéu kién lam kho. Trong cac truong hop nhu vay, hé

s6 phi ty lugng s& 1a tiéu chuén.

Céc hop chét theo sang ché co thé tdn tai & cac trang thai ran lién tuc trong khoang tir vO
dinh hinh hoan toan dén hoan toan tinh thé, bao gdom cach dang da hinh cua vét liéu tinh
thé nay. Thuat ngit ‘v dinh hinh’ ding dé chi trang thai trong d6 vat liéu nay thiéu trat tu
dai han & mic d phan tir va, phu thudc vao nhiét do, co thé biéu hién céc tinh chét vat Iy
ctia chit rin hodc chét 16ng. Thong thudng cac vat liéu nay khong tao ra cac mau nhiéu
xa tia X dac biét va, khi thé hién cac tinh chét cta chit rin, dugc mé ta chinh thitc hon &
dang chat long. Khi gia nhiét, su thay dbi tr tinh chit rin sang long xdy ra duge dac
trung béi su thay déi trang thi, thuong 12 loai hai (‘chuyén pha thuy tinh’). Thuét ngi
‘tinh thé> ding dé chi pha ran trong d6 vat liéu nay c6 cAu tric bén trong dugc sap xép on
dinh & mtrc dd phan tr va tao ra mau nhiéu xa tia X dic biét ¢6 cac pic xac dinh. Vat liéu
nay khi dugc gia nhiét du cling s€ thé hién cac tinh chit cua chét 16ng, nhung sy thay doi
tir rin sang léng dugc dic trung boi su chuyén pha, thuong 1a loai mot (‘diém noéng

chay’).
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Céc hop chét theo sang ché c6 thé con ton tai & trang thai tinh thé 16ng (pha trung gian
gita ran va long (mesophase) hodc tinh thé 16ng) khi & cac didu kién thich hop. Trang
thai tinh thé 16ng 13 trang thai trung gian giita trai thai tinh thé thuc su va trang thai 1ong
thuc su (néng chay hoac dung dich). Tinh thé 16ng xuét hién do két qua cia sy thay d6i
nhiét do dugc mo ta 13 “hudng nhiét’ va két qua tir sy bd sung thanh phan thi hai, chang
han nhu nu6c hoac dung mdi khac, duge mo ta la ‘dé tan’. C4c hop chét c6 kha nang tao
thanh céc pha mesophase dé tan dugc mo ta la ‘ludng tinh’ va bao gdm céac phan tir c6
nhém dau cuc ion (ching han nhur -COO'Na', -COOK", hogc -SO3"Na®) hodc khong ion
(chang han nhu -N'N*(CHs)s). Dé biét thém thong tin, xem tai liéu Crystals and the

Polarizing Microscope boi N. H. Hartshorne va A. Stuart, xuét ban 1an thtr 4 (Edward

Arnold, 1970), dugc dwa vao ddy bang cach vién dén.

L ¢6 thé 12 CH,, C=0 hoiic SO,. Do d6, hop chét nay c6 thé dugc biéu dién bang mot
hop chét bat ky c6 cong thire (I-T) dén (I-ITT);

H R6 R6 | O R6
R8Y\NJ\KX Ry J\(x3 me Yoy )K(xi‘} '
7 2 2
R’ X4 L(N R RT X2 1(N R R X2 I(N R
R9 R‘IO R9 R‘]O R9 R'lO

(1) (I-ln) (I-1n)

Q ¢6 thé 1a C=0, SO,, $=0, CR*R’ hoic C=S. Do d6, viéc sit dung hop chét (I-) co thé
duge bidu dién bang mot hop chat bt ky co6 cong thire (I-I-T) dén (I-1-V);

R® R Re
Yo J\rx“" 3 3 3
R® N7 Y R8Y N/U\(X R8 Y\NJ‘I\/X
RT X4 X! N-gis RT X3 N 11 RT X%, N y
X R X R
R® R0 RY R10 RY R10
(1-1-h) (1-1-1) (1-1-11)
R6
3
RN J\/x +R4 RSY\N)K(X
R x%x1 N. o1 R XE NR11
R9 R10 R9 R1O

(I-1-V) (H-V)
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Cén phai hiéu rd rang trong cac ciu tric trén diy L 1a —~CH,-. Tuy nhién, cac cong thirc
twong tu trong d6 L 1a C=0 hodc SO ciing nam trong pham vi ctia sang ché va ciing

dugc dua vao day.

Theo mot phuong 4n X! 1a CR!, X? 1a CR? va X? 1a CR®. R!, R? va R® mdi nhém c6 thé
doc 1ap dugce chon tr nhom gém c6 H, halogen, va C1-Cs alkyl tuy y duoc thé. Tt hon
néu, R!, R? va R? mdi nhom doc 1ap duoc chon tir nhém gdm c6 H, halogen, va Ci-Cs
alkyl. Tét hon nita 13, R!, R? va R?® mdi nhém doc 1ap duoc chon tir nhém gém co6 H,

halogen, va metyl. Tot nhat 13, R!, R? va R® mdi nhom 1a H.

Theo mot phuong 4n thay thé, mot hodc hai nhém trong s6 X', X? va X* 1a N. Do do, X!
6 thé 1a N, X2 ¢6 thé 1a CR? va X2 ¢6 thé 1a CR3, X! c6 thé 1a CR!, X2 ¢6 thé 1a N va X3
¢6 thé 1a CR? hoic X! ¢6 thé 1a CR!, X2 ¢6 thé 1a CR? va X3 co thé 1a N.

Do d6, hop chit nay c6 thé duge biéu difn bang mot hop chét bat ky co cong thic (I-I-1-
T) dén (I-I-I-IID):

R® 6 RS
o) R3 ll-/ o R3 ‘T/R o) IT/
RN N 2 < N__N_O
57 | L7 | 7 |
R RZ \N N\RM R N N\Rﬁ R R2 A N‘R‘I‘l
R® R10 R1 R% R10 R1 R% R10

(REE)) (1-1-1-11) (-1

C6 thé duoc hidu 12 trong cong thire tir (I-I-I-I) dén (I-I-I-II), Q 1a C=0. Tuy nhién, cic
cbng thirc twrong tw trong d6 Q 1a SO2, S=0, CR'R’ hodc C=S8 ciing nam trong pham vi

cda sang ché.

Tét hon néu X2 1a CR2 Do d6, X! ¢6 thé 1a CR! hodc N va X3 ¢6 thé 1a CR3 hodc N. X!
¢6 thé 14 N, X2 ¢6 thé 1a CR? va X3 ¢6 thé 1a CR3, hodc X! ¢6 thé 1a CR!, X2 c6 thé 1a CR?
va X3 ¢6 thé 1a N, hoiic X! ¢6 thé 1a N, X2 ¢6 thé 1a CR? va X3 ¢6 thé 1a N. Tét hon néu,
R? 14 H, halogen hodc C;-Cs alkyl. Tét hon nira 13, R? 1a H, halogen hodc metyl. T6t nhét

12, m&i nhém R2 1a H.
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Tét hon néu, R! va/hodc R, trong cac phuong an trong d6 chung c6 mit, doc 1ap 1a H,
halogen hodc Ci-Cs alkyl. T6t hon nita 13, R! va/hoic R, trong cic phuong an trong do
ching c6 mat, doc 1ap 1a H, halogen hodc metyl. T4t nhét 13, R! va/hoac R®, trong céc

phuong an trong d6 chung c6 mat, 1a H.

Céc hop chit c¢6 cong thic (I) co thé bao gdm mét hoic nhiéu trung tam lap thé va do do
c6 thé ton tai 12 cac chat dong phan quang hoc, ching han nhu céc chit dong phan dbi
anh va cac chit déng phan khong d6i quang. T4t ca cac chét ddng phan nay va cac hon

hop ctia n6 dugc bao gém trong pham vi cua séang ché.

Theo cac phuong 4n trong d6 R khac voi R thi hop chét c6 cong thirc (I) s& bao gbm
trung tam lap thé thir nhit. C6 thé dwoc hiéu rd rang ring trung tAm 1ap thé thir nhét, hoic

tam lap thé, 12 nguyén ti cacbon ma R® va R'? dugc lién két dong hoa tri vao do.

Cac hop chét c6 cong thire (I) ¢6 thé dugc biéu dién béi cong thire (I)-ent 1 hodc (I)-ent
2:

6

0 R 0 LR
b 3 I 3 |
R8Y\NJ\(/X| N RB,Y\N)K(/X‘ N
RT XE AN N-git R’ x%x1 N
R? R10 RO “R10
(I) ent 1 (I) ent 2

Tét hon néu, trung tam 1ap thé thtr nhat xé4c dinh chat dong phan ddi anh S.

Tét hon néu, it nhét mot nhém trong s6 R® va R1° 1a C1-Cs alkyl tily ¥ duoc thé, halogen,
H, C3-Cs xycloalkyl hodc Ci-Cs polyfloalkyl. Tét hon nita 13, it nhit mot nhém trong 5O
R® va R 14 C1-Cs alkyl, H hodc C3-Cs xycloalkyl, tham chi tot hon nita la Ci-Cs alkyl, H
hoiic C3-Cs xycloalkyl, va tdt nhét 12 it nhdt mot nhom trong s6 R® va R! 1a H, metyl,
etyl, isopropyl hodc xyclopropyl. Theo mét phuong 4n, ca hai nhém R® va R' 1a H. Tuy
nhién, theo mot phuong 4n dugc wu tién nhat, mot nhém trong s6 R? va R 1a metyl va
nhom con lai 12 H. Theo mét phuong 4n, ca hai nhoém R® va R!? 1a C1-Cs alkyl tuy y dugc
thé hoic H. Theo mot phuong 4n, ca hai nhém R® va R 1a Ci-Cs alkyl, tot hon nita 1a

C;-C;s alkyl, tham chi Tbt hon néu metyl, etyl hodc isopropyl, va t6t nhét 1 ca hai nhém
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R® va R!® ]a metyl. Tuy nhién, theo mot phurong 4n dwgc wu tién nhat, mét nhom trong sb

R® va R'% 1a metyl va nhom con lai 1a H.

Theo mdt phuong an, hop chat nay 1a hop chét c6 cong thirc (I)-ent 1, R° 1A H va R’ 1a
C1-Cs alkyl tuy y dugc thé, halogen, C3-Cs xycloalkyl hodc Ci-Cs polyfloalkyl. Tét hon
néu R 1a C1-Cs alkyl hodc Cs-Cs xycloalkyl, Tét hon néu R 1a C1-Cs alkyl hodc C3-Ce
xycloalkyl, va tdt nhat 1a R 1a metyl, etyl, isopropyl hodc xyclopropyl. Theo mot

phuong 4n dugc uu tién nhét, R 1a metyl.

Nhu duoc d& cép trén day, Q ¢6 thé 1a CR*RS. Do d6, hop chét nay c6 thé 1a hop chét ¢6
cong thirc (I)-ent 3 hodc (I)-ent 4:

R6 6
Yo /lﬁ/x3 Yo JLw/x '
RE 4 RE
w—R Y R
R x2

R11 R11

R9 R‘]O R9 R'\O

(hent.3 l) ent.4

Theo cach khéac hodc ngoai ra, L 1a nhém alkyl mach phéan nhanh. Do d6, hop chét nay c6
thé 13 hop chat c6 cong thire (I)-ent. 5 hogc (I)-ent. 6:

2 2
R{%/R6 fX/R6
Y. x3 N.q Y. x3
RETN R¥N
R’ X2 R” R’ XZ N‘Rﬂ
R9 R1O R9 R1O
(I ent.5 (1) ent.6

Theo mét phuong an khéc nira, hgp chét nay c6 thé bao gbm hai trung tdm bét ddi xtmg,
va c6 thé duge biéu difn boi hop chét c6 cong thire (I-I-IV)-ent 1, cong thire (I-I-IV)-ent
2, cong thire (I-I-IV)-ent 3 hodc cong thirc (I-I-IV)-ent 4:

-24-



38193

R R6
- 3 Y x3
re ™ N)K(x \( s RY J\K YR5
R? 2 R7 x2
\x'l R‘H R’H
RY R1o Rg R10
(I-1-IV)-ent 1 (I-I-IV)-ent 2
6 R6
Y. )K(x3 3
8 \( R4 R8 Y\NJ‘\KX \r R4
R’ x2 7
N.gi1 R X\X1 N. 11
R9 R10 RQ R10
(I-1-IV)-ent 3 (I-1-IV)-ent 4

CAn duoc hiéu 1a cac hop chat néu trén c6 thé tdn tai & dang céac chit dbng phan ddi anh
va ¢ dang cac cap chét dong phan khong d6i quang. Cac chét déng phan nay ciing dai

dién cho cac phuong an khéac cia sang ché.

Cac k¥ thuat thong thuong dé didu ché/tach céc chit dong phan dbi anh riéng 1€ bao gbm
tbng hop bét dbi xung tir tién chat tinh khiét quang hoc thich hgp hodc phén giai raxemat
(hoac raxemat cua mudi hoac din xuét) sir dung, vi du, sac ky léng ap suit cao phéan tach

dong phan quang hoc (HPLC).

Theo céch khéc, raxemat (hodc tién chét raxemic) c6 thé dugc phan ting v6i hop chét
hoat dong quang hoc thich hop, vi du, rugu, hodc, trong truong hop khi hop chét c6 cong
thire (I) chtra gbc axit hodc bazo, bazo hodc axit ching han nhu 1-phenyletylamin hodc
axit tartaric. Hon hop dong phan khong dbi quang thu dugc co thé dwogc tach bang sic ky
va/hodc két tinh phan doan va mot hodc ca hai chét ddng phan khong dbi quang dugc
bién dbi thanh (cac) chat ddng phan dbi anh tinh khiét twong tmg bang céc phwong phap

da duoc biét rd dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét nay.

Céc hop chit bat dbi xtmg theo séng ché (va céc tién chét bat d6i xiing ctia nd) c6 thé thu
duoc & dang duge 1am gidu chét ddng phan ddi anh bang cach sir dung sic ky, thuong 1a
sic ky HPLC, trén nhua bét dbi v6i pha dong gém c6 hydrocacbon, thuong 13 heptan
ho#c hexan, chtta isopropanol tur 0 dén 50% theo thé tich, thuong 1a tir 2% dén 20%, va
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alkylamin tir 0 dén 5% theo thé tich, thuong 1a dietylamin 0,1%. C6 nu6c giai hap tao ra

hdn hop dugce 1am giau.

Céc hdn hop ciia céc chat ddng phan 14p thé c6 thé dugc tach bang cac k¥ thuét thong
thudng da biét dbi v6i nhitng ngudi c6 hiéu biét trung binh trong Iinh vuc k¥ thuat nay;
xem, vi du, “Stereochemistry of Organic Compounds™” boi E. L. Eliel va S. H. Wilen

(Wiley, New York, 1994).

Theo mot phuong 4n, R!! dugc chon tir nhém gdm c6 Ci-Cs alkyl tiy ¥ dugc thé, H,
hydroxyl, C1-Cs polyfloalkyl, C3-Cs xycloalkyl tay y duoc thé, C;1-Cs alkoxy tuy y dugc
thé va C»-Cs alkenyl tiy ¥ dugc thé. Tét hon néu R'! dugc chon tir nhom gbdm c6 C1-Cs
alkyl, C2-C4 alkenyl va H. Tét hon nira 1a R!! 1a C1-Cs alkyl hoac H, va t6t nhat 1a metyl
hodc H.

Tét hon néu R! 1a C1-Cs alkyl thy ¥ duge thé, Cr-Cs alkenyl tily y duge thé, Cs-Cs
xycloalkyl hodc Ci-Cs polyfloalkyl. T4t hon nita 1a R 1a C1-Cs alkyl, C»-Cs alkenyl,
hodc C3-Cs xycloalkyl, thdm chi tdt hon nira 1a C;-Cs alkyl, C»-Cs alkenyl hodc C3-Cs
xycloalkyl, va tot nhét 1a R' 1a metyl, etyl, isopropyl hodc xyclopropyl.

Theo mdt phuong 4n duge uu tién nhét, R 1a metyl.

Theo mot phwong 4n dwoc wu tién, Q 1a C=0, SO, hoac CR'R’. Tt hon nita 13, Q 12
C=0 hoiic CRR’. T6t hon néu, R* va R’ mdi nhém doc lap duge chon tir nhém gbm c6
H, halogen, Ci-Cs alkyl tiy y dwgc thé, C3-Cs xycloalkyl tiry y dugc thé hoic R* va R’
cling véi nguyén ti ma chung gén vao tao thanh vong xoan. T6t hon nita 13, R* va R® moi
nhom doc 14p duoc chon tir nhom gbm c6 H va C1-Cs alkyl tuy y dugc thé. Do d6, ca hai
nhém R* va RS c6 thé 1a H. Theo céch khac, ca hai nhém R* va R® ¢6 thé 1a Me hogc R*
c6 thé 1a Me va R® ¢ thé 1a H.

Tét nhét 13, Q 1a C=0.
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L ¢6 thé 14 C=0 hoic SO,. Tuy nhién, theo mdt phuong an duge wu tién, L la C-Ce alkyl
tiy v duoc thé, -CH2C(O)- hodc -CH,CONH-. Tét hon néu, L 1a C;-Cs alkyl tuy ¥ duge
thé, t6t hon nita 1 -CHa-, -CH2CHy-, ~CH.CH>CH>-, C(Me)H, CF» hoge C(H)F va tot
nhat 1 —CHo-.

Tét hon néu, R® 1a vong tiy ¥ duoc thé bing mét hodc nhiéu nhém R'%, trong do vong
nay dugc chon tir nhém gdm c6 Cs-Cyo aryl don vong hodc hai vong; heteroaryl don vong
hodc hai vong c6 tir 5 dén 10 canh; va C3-Cs xycloalkyl. Tét hon nita 1a, RS 1a vong tuy y
duoc thé bing mot hodc nhiéu nhom R'2, trong d6 vong nay dugc chon tir nhém gbm c6
Cs-Cio aryl don vong hodc hai vong; va heteroaryl don vong hodc hai vong ¢o tir 5 dén 10
canh. Tét nhét 13, R 1a Cs-Cyo aryl don vong hodc hai vong tiy y duoc thé bang mot hoic
nhiéu nhém R'2,

Theo mét sé phuong 4n RS khong dugc thé.

Ngoai ra, R® ¢6 thé bao gdbm vong dwgc thé bang khoang tir 1 dén 5 nhém R'2. Do do,
vong nay c6 thé dugc thé bang 1, 2, 3, 4 hogc 5 nhom R'2.

Nhém R'2 ¢6 thé 1a halogen. Halogen nay c6 thé 1a flo, clo, brom hoic iot, tt hon nita la

flo, clo hodc brom, tham chi tot hon nita 1a flo hoic clo, va tdt nhéat 1a flo.

Nhém R'2 ¢6 thé 1a C1-Cs alkyl thy ¥ duoc thé, va tdt hon nita 1a C1-Cs alkyl thy ¥ dugc
thé. Theo mét sb phuong an, alkyl nay c6 thé khong dugc thé. Do d6, nhém R'? ¢6 thé 1a
metyl, etyl, n-propyl (1-propyl) va isopropyl (2-propyl, 1-metyletyl), butyl, pentyl, hexyl,
isobutyl, sec-butyl, fert-butyl, isopentyl, neopentyl, isohexyl hodc neohexyl. Ngoai ra,
alkyl nay c6 thé dugc thé bang mot hodc nhidu nhém duge chon tir halogen, OH, NH> va
CN. Tét hon néu, halogen nay 1a clo hodc flo va tdt nhat 1a flo. Theo mot phuong an
dwoce vu tién, nhém R'? 1a metyl hodc etyl tuy ¥ duge thé. Alkyl tiy y duge thé c6 thé 1a
metyl hodc etyl dugc flo héa. Theo mot phuong an dugc wu tién, nhém R'? 1a metyl, -

CHF», —CF3, -CH2OH, hoac -CH(OH)CH.
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Nhém R'2 ¢6 thé 14 Ci-C alkoxy tity ¥ duoc thé. Do d6, nhom R'2 ¢6 thé 1a —OR'>, trong
d6 R’ 1a nhém C1-C alkyl tiry y duge thé, nhém Cs-Cs xycloalkyl tiy y duge thé, Co-Cs
alkenyl tiy ¥ duge thé hodc C2-Cs alkynyl tiy y dwge thé. Tét hon néu, R 1a nhom Ci-
Cs alkyl tuy y duoc thé, C,-Cs alkenyl tuy y duoc thé hodc C,-Cs alkynyl tuy ¥ duge thé.
Theo mot sb phuong 4n, C1-Cs alkoxy nay co thé khong duge thé. Do d6, nhém R'* co
thé 1a metoxy, etoxy, n-propoxy (1-propoxy), n-butoxy va fert-butoxy. Theo mot phuong
4n duoc uu tién, nhom R'? 1a metoxy hodc ~-OCH>CHCHa. Ngoai ra, Ci-Cs alkoxy nay co
thé duoc thé bing mot hodc nhidu nhém duge chon tir ~OH, -NHa, CN, OP(O)(OH),
COOH, halogen, OSO2R '3, N(H)SO2R ", C3-Cs xycloalkyl va di vong c6 tir 3 dén 8 canh.
R'3 ¢6 thé doc 1ap duge chon tir nhém gom c6 H va Ci-Cs alkyl thy y duge thé. Tt hon
néu, R dugc chon tir nhom gém ¢ H va C1-Cs alkyl, tdt hon nita 12 H va C;-Cs alkyl.
Theo mot phwong 4n duogc wu tién R 14 Me. C;-Ce xycloalkyl nay c6 thé 14 xyclopropyl,
xyclobutyl, xyclopentyl hodc xyclohexyl. Di vong co tir 3 dén 8 canh c6 thé 13 aziridin,
oxiran, oxiren, thiiran, pyrolin, pyrolidin, dihydrofuran, tetrahydrofuran,
dihydrothiophen, tetrahydrothiophen, dithiolan, piperidin, 1,2,3,6-tetrahydropyridin-1-yl,
tetrahydropyran, pyran, morpholin, piperazin, thian, thiin, piperazin, azepan, diazepan

hoic oxazin. Tét hon néu, di vong c6 tir 3 dén 8 canh nay 1a morpholin.

Theo mdt phuong 4n, nhém R'2 14 alkoxy tiy ¥ dugc thé, cd nghia la —OR. R" ¢6 thé 1a
C1-Cs alkyl tiry ¥ dugc thé.

Theo mét phuong an, RS 1 C1-Cs alkyl dugc thé bang halogen, T6t hon néu clo hoic flo
va t6t nhét 12 flo. Theo mdt phuong an dwgc wu tién, nhém R 1a metyl dugc halogen
hoa, t6t hon nita 1a metyl duoc flo hoa va tbt nhit 1a -CHF, hodc —CF3. Do d6, nhom R
c6 thé 1a -OCHF, hoac ~OCFs3.

Ngoai ra, R' c6 thé 1a C1-Cs alkyl dugc thé bing mot hoge nhiéu phén tir thé dugce chon
tr nhém gdm c¢6 OH, OP(O)(OH),, OSO:R!, NHSO:R!, Ci-Cs alkoxy, NR'R?
CONR!R2, CN, COOH, Cs-Cyo aryl ty ¥ dugc thé, heteroaryl ¢6 tir 5 dén 10 canh tiy y
duoc thé, C3-Cs xycloalkyl va di vong c6 tir 3 dén 8 canh, tot hon nita 1a R'® 1a C1-Cs
alkyl dugc thé bing mot hodc nhidu phin ti thé dugc chon tir nhém gdm c6 OH,
OP(0)(OH),, NHSO,R!, COOH va dj vong c6 tir 3 dén 8 canh. Do d6, nhém R'? ¢6 the
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0
EOHNQ EOHH\SOZRB "EL:LOH/NHZ 'T%OH,COOH EOH,OH
la a , a , a a , a |

OPO(OH),

OH
. H .0 OPO(OH
S
a , b Llec hoic b c

nim trong khoang tir 1 dén 6, va ca b va ¢ 1a s nguyén nam trong khoang tir 0 dén 5

trong do6 a la sd nguyén

trong d6 tong ctia b va ¢ 1a s6 nguyén nim trong khoang tir 0 dén 5. Do do, a co thé bang
1,2, 3, 4, 5 hodc 6, va Tét hon néu bing 1, 2 hoic 3. Do d6, b va ¢ c6 thé bang 0, 1, 2, 3,
4 hodc 5. Téthon néu, cabvacla s6 nguyén nam trong khoang tir 0 dén 2 trong d6 tong
cia b va ¢ 12 s6 nguyén nim trong khoang tir 0 dén 2. Theo mdt phuwong 4n dugc wu tién,
OH OH
b bing 1 va ¢ bang 1. Nhém R'? c6 thé la EOJ\/OH, LE%O\/'VOH
OH
“g%o\/?\/OH

hoac

Nhém R12 ¢6 thé 1a NRBRM. R13 va R mdi nhém cé thé doc 1ap duge chon tir nhém
gdm c6 H va C1-C alkyl tiry y dugce thé. Tt hon néu, R" va R'* mbi nhom doc 1ap duge
chon tir nhém gdm ¢6 H va Ci-C; alkyl tury y duoc thé. Theo mot phwong an, ca R va
R 13 H. Do d6, nhém R'? ¢6 thé 1a NH,. Ngoai ra, it nhét mot nhém trong s6 R'® va R
¢6 thé 1a C1-Cs alkyl tuy y dugc thé, Tt hon néu C;1-Cs alkyl tuy y duge thé. Alkyl hoic
mbi nhom alkyl ¢6 thé khong duoc thé. Do do, alkyl hoic mdi nhém alkyl c6 thé 1a
metyl, etyl, n-propyl (1-propyl) va isopropyl (2-propyl, 1-metyletyl), butyl, pentyl, hexyl,
isobutyl, sec-butyl, tert-butyl, isopentyl, neopentyl, isohexyl hodc neohexyl. Do d6, nhém
RI2 ¢6 thé 1a N(H)Me hoac N(Me),. Ngodi ra, alkyl hodc mdi nhém alkyl c6 thé dugc thé
bing nhém halogen, -OH, CN hodc NH2. Theo mét phuong 4n, nhom R' c6 thé 1a —
NH(CH2)mOH, trong d6 m la s6 nguyén nam trong khoang tir 1 dén 6, t6t hon nita 1a

trong khoang tur 1 dén 3. Theo mot phwong dn dugce vu tién, m bang 2 hoic 3.

Nhom R2 ¢6 thé 13 CONRPR. R!3 va R mdi nhom c6 thé doc 1ap dugce chon tir nhém
odm ¢6 H va C1-Cs alkyl tiry ¥ duge thé. Tét hon néu, R' va R mbi nhom doc 1ap duge
chon tir nhém gdm c¢6 H va Ci-Cs alkyl tiy y duge thé. Theo mot phwong an, ca R va
R4 13 H. Do d6, nhém R'2 ¢6 thé 13 CONH,. Ngoai ra, it nhét mot nhom trong s6 R va
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R ¢6 thé 1a C;-Cg alkyl tlly ¥ duogc thé, Tt hon néu C;-Cs alkyl tily ¥ duge thé. Tot hon
néu, alkyl nay dugc thé bang nhém OH. Do d6, theo mdt phwong an, nhom R'2 ¢6 thé 1a

O

nguyén nam trong khoang tir 1 dén 3, va tot nhat 1a n bang 2.

, trong d6 n 14 s6 nguyén nam trong khoang tir 1 dén 6. TSt hon néu, n 12 s6

Nhém R'2 ¢6 thé 13 COOR'. R13 ¢6 thé doc 1ap duge chon tir nhém gdm c6 H va Ci-Cs
alkyl ty ¥ duoc thé. Tét hon néu, R duge chon tir nhém gom c6 H va Ci-Cs alkyl, t6t

hon nita 13 H va C1-Cs alkyl. Theo mot phwong an duge vu tién R 1a H hoic Me.

Nhom R!2 ¢6 thé 1a OSO,R3. R13 ¢6 thé duge chon tir nhém gdm c6 H va C1-Cs alkyl tuy
y dugc thé. Tét hon néu, R13 dugc chon tir nhém gdm c6 H va Ci-Cs alkyl, t6t hon nita 13

H va Ci-C; alkyl. Theo mét phuong an dugc vu tién R1 1a Me.

Nhém RI2 ¢6 thé 1a NRIBSO,RM. R13 va R ¢6 thé doc 1ap duge chon tir nhém gdm c6 H
va C1-Cs alkyl tay ¥ duge thé. Tét hon néu, R va R duge chon tir nhom gbdm c¢6 H va
C1-Cs alkyl, t6t hon nita 13 H va C;-Cs alkyl. Theo mt phwong 4n durgc uu tién, RP1aH
va R 1a Me.

Nhom RI2 ¢6 thé 1a NRBC(O)RM. R13 va R ¢6 thé doc 1ap dugc chon tir nhém gdm c6
H va C1-Cs alkyl thy ¥ duge thé. Tét hon néu, R'? va R duge chon tir nhom gbém c6 H
va C1-Cs alkyl tuy v duge thé. Nhom alkyl hodc mdi nhém alkyl c6 thé dugc thé bang
nhém halogen, -OH, CN hoic NH,. Theo mdt phuong an duge uvu tién, R™ 1a H vaR! la
metyl tiy y duge thé. Tét hon néu, R Ia Me hodic <CH,NH,. Do d6, nhém R'? ¢6 thé 1a
~NHC(O)CH3 hodac -NHC(O)CH,NHo,.

Nhém R'2 ¢6 thé 1a O(CH2),OC(O)R™. N tét hon 1a s6 nguyén ndm trong khoang tir 1
dén 6, tot hon nita 13 trong khoéang tur 1 dén 3. Theo mot phuwong an duge uvu tién n bang
2. R13 ¢6 thé 1a H hodc C1-Cs alkyl tuy ¥ dwoc thé. Theo mot phwong an, R 13 Ci-Ce
alkyl thy ¥ dugc thé, 6t hon nira 1a C1-Cs alkyl tiry ¥ duge thé, va tot nhét 1a metyl ty y
duogc thé. Alkyl nay c6 thé duoc thé bang halogen, OH, CN, NR'R? hogc Cs-Cio aryl don
vong hodc hai vong tity ¥ dugc thé. Tét hon néu, alkyl nay dugc thé bing NR'R2. Tét hon
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néu, R! va R? mdi nhom doc 1ap dugc chon tir nhém gom c6 H va Ci-Cs alkyl, tot hon

nita 13 H va C1-Cs alkyl. Tét nhét 13, ca R! va R? 1a H. Do d6, nhom R'? ¢ thé 1a

B0 i
n 0 m

nita 12 trong khoang tir 1 dén 3, va t6t nhét 1a bang 1. Tét hon nita 13, nhém R'2 ¢6 thé 1a

“E"‘LOHO\W/H\NHQ
n 0 m

, trong d6 m 1 s6 nguyén nam trong khoang tir 1 dén 6, t6t hon

0
O~ N,

, va tot nhét 13

Nhém R'2 ¢6 thé 13 OC(O)OR'3. R'? ¢6 thé 1a H hoac C1-Cs alkyl tiry ¥ dugc thé. Theo
mot phuong én, R3 12 C1-Cs alkyl tuy y duge thé, tot hon nita 1a C1-Cs alkyl tuy y dugc
thé, va tot nhét 12 metyl tuy v dugc thé. Alkyl nay c6 thé duoc thé bang halogen, OH,
CN, NR!R? ho#c Cs-Cyo aryl don vong hodc hai vong tuy y duoc thé. Tét hon néu, alkyl
nay duoc thé bang Cs-Cio aryl don vong hodc hai vong tuy y duoc thé. Cs-Cyo aryl don
vong hozc hai vong tily y dwgc thé Tét hon néu 1a phenyl tily ¥ duoc thé. Do d6, nhom

o.__0O =
T My

1 dén 6, p 1a sb nguyén nim trong khoang tir 0 dén 5 va R'® hodc moi R'® doc 1ap dugce
chon tir nhém gdm c6 Ci-Cs alkyl tuy y duoc thé, halogen, OH, OP(O)(OH),, C1-Cs
alkoxy tiy ¥ dwoc thé, NR'R% CONR'R?, CN, COOH, NO, azido, C;-Cs polyfloalkyl,

R'2 ¢6 thé 1a , trong do m 1a s6 nguyén nim trong khoang tir

aryloxy, heteroaryloxy, heteroaryl co tir 5 dén 10 canh, di vong co tur 3 dén 8 canh,
SO,R!, NHCOR! va ~OC(0)0O-(C1-Cs alkyl tuy y duoc thé). Theo mot phuong én dugc
wu tién, m bang 1. Theo mdt phuwong an duge wu tién, p bang 1. Theo mdt phuong an
duoc uu tién R16 1a NHCOR!. Tét hon néu, R! 1a C;-Cs alkyl, tot hon nita 1a C;-Cs alkyl

va tdt nhat 12 metyl. Do d6, theo mot phwong an dugc vu tién, nhém R' c6 thé 1a

Nhém R'2 ¢6 thé 1a OC(O)NRI3(CH2),COOR™. R? ¢6 thé 1a H hodc Ci-Cs alkyl tiry ¥
duoc thé, t6t hon 1a H hoac C1-Cs alkyl, tot hon nita 1a H hoic Ci-C; alkyl va t6t nhat 1a

metyl. Tét hon néu, n 14 s6 nguyén nam trong khoang tr 1 dén 6. Do do, n c6 thé bang 1,
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2.3, 4, 5 hodc 6, va tot nhét 12 bang 1, 2 hoic 3. Theo mdt phuwong an dwoc wu tién, n
bing 2. R!4 ¢6 thé 1a H hoic C1-Cs alkyl tiry ¥ duge thé. Theo mot phwong an, R 1a Ci-
Cs alkyl tiry ¥ duge thé, tt hon nita 1a Ci-Cs alkyl try ¥ duoc thé, va tot nhét 1a metyl try
y duoc thé. C1-Cs alkyl c6 thé dugc thé bang Cs-Cyo aryl don vong hodc hai vong tiy y
dugc thé. Cs-Cio aryl don vong hoidc hai vong tuy y dugc thé Tt hon néu 1a phenyl ty ¥

duge thé. Theo mdt phwong an, Cs-Cio aryl don vong hodc hai vong khong duoc thé. Do

| @)
0] N
oy
7 o n n
d6, theo mét phwong 4n duge wu tién, nhom R!? c6 thé la ,

trong d6 mdi n doc lap 1a s nguyén ndm trong khoang tir 0 dén 6, tot hon 1a trong

khoang tir 1 dén 6, tdt hon nira 13 trong khoang tir 1 dén 3. Trong mot phuong 4n dugc wu

wﬁqﬁ@

tién nhat, nhom R!2 ¢6 thé 1a

Nhém R'2 ¢6 thé 1a OC(O)NRBRM. R'3 ¢6 thé 1a H hosic Ci-Cs alkyl tity y dugce thé, tot
hon 13 H hoic Ci-Cs alkyl, tdt hon nita 1a H hodc C1-Cs alkyl va tot nhat 1a metyl. R™ co
thé 1a H hodic C;-Cs alkyl tity ¥ duge thé, tdt hon 1a H hogc C1-Cs alkyl tily y duoc thé, tot
hon nita 1a Ci-C, alkyl tiy ¥ duoc thé. Alkyl nay c6 thé duge thé bing mot hodc nhiéu
nhom halogen, OH, OP(O)(OH),, Ci-Cs alkoxy, NR'R?, CONR'R?, CN hodc COOH.
Theo mét phuong 4n duge uu tién, alkyl nay dugc thé bing NR'R2. R! va R? méi nhom
¢6 thé doc lap duoc chon tir nhom gbém c6 H, halogen va C;-Cs alkyl tiiy y dugc thé, tot
hon 1a H hoiic C1-Cs alkyl, tham chi tét hon nita 1a H hodc Ci-Cs alkyl, va tét nhat 1a H

hodc metyl. Theo mot phwong an duoc uu tién, R! 1a H va R? 1a metyl. Do d6, theo mdt

0
.
f;io T’m;N/
phuong 4n duoc uu tién, nhém R ¢6 thé 1a R® R trong ddala sb nguyén
nam trong khoang tir 1 dén 6, t6t hon 1a trong khoéang tir 1 dén 3. Theo mdt phuong an
S
.réo N/\/N\

dugc wu tién hon, nhom R'? ¢6 thé 1a |
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Nhém R12 ¢6 thé 1a Cs-Cyo aryl don vong hodc hai vong tiy y dugc thé. Cs-Cyo aryl don
vong hoac hai vong tity ¥ duoc thé c6 thé 1a phenyl tity ¥ dugc thé. Nhom Cs-Cio aryl don
vong hodc hai vong ¢o thé dugc thé béng mot hoac nhiéu C1-Cs alkyl tuy y duoc thé,
halogen, OH, Ci-Cs alkoxy tuy y dugc thé hodc CN. Theo mot phuwong an, Cs-Cio aryl
don vong hodc hai vong dugc thé bang Ci-Cs alkyl, t6t hon nita 1a C1-Cs alkyl va t6t nhét
12 metyl. Theo mot phuong én, Cs-Cio aryl don vong hodc hai vong dugc thé bang

halogen, tot hon nita 12 flo hodc clo va t5t nhét 1a flo.

Nhom R'2 ¢6 thé 1a C3-Cs xycloalkyl thy y dwgc thé. Theo mot sé phuong an, Cs-Ce
xycloalkyl nay co thé khong duoc thé. Do d6, C3-C¢ xycloalkyl nay cé thé 1a
xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl. Theo mét phuong an dugc uu
tién, nhom R1? 1a xyclopropyl.

Céach khac hoidc ngoai ra, nhém R!? ¢6 thé 1a CN, OH, OP(O)(OH): hoic azido.

Tét hon néu, RS 1a Cs-Cio aryl don vong hodc hai vong hodc heteroaryl don vong hodc
hai vong c6 tir 5 dén 10 canh, tiy ¥ dugc thé bang mot hodc nhidu nhém R'2. Tét hon nita
1, R® 12 phenyl hogc pyridinyl, tuy y duge thé bang mot hodc nhidu nhém R'2. Tét hon
néu, Cs-Cyo aryl don vong hodc hai vong hodc heteroaryl don vong hodc hai vong ¢o tir 5
dén 10 canh duoc thé bing mot hodc nhiéu nhom R'2. Mot hodc nhiéu nhém R'? ¢6 thé
nhu duoc xac dinh trén day. Tt hon nira 13, nhom R'2 hodc mdi nhém R doc 1ap duge

chon tr halogen, metyl, CF;, OH, CH,OH, OPO(OH),, OMe, OCHF,, OCFs;,
H

g
iﬁzo\ﬂ/o\/@ 0

OCH,CHCH,,  O(CH»)mOH,  O(CH2)mOPO(OH),, 0 :

O
.0 NH
OCH,C(OH)HCH,>0OH, NH,, NHMe, C(O)NH,, CO(CH2)mOH, QLLL \/\OJ\/ 2,
ﬁlzo\/\N/\
OCH,CHoNS(O):Me va k/o , trong d6 m 12 s6 nguyén nam trong khoang tir 1
dén 6. Tét hon nita 1, m 12 sb nguyén nam trong khoang tir 1 dén 3. T6t hon nita la, mot
hoac nhiéu nhém R'? t6t hon 14 bao gém mot hodc nhiéu halogen. Mot hoac nhiéu nhém

R'2 ¢6 thé bao gdm mdt hodc 2 halogen. Tét hon néu, mdt hodc nhiéu halogen bao gém
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mét hodc nhiéu clo vashodc flo, tot nhét 13 mot hodc nhiéu flo. Mot hodc nhiéu nhém R!2

c6 thé con bao gdm mot hodc nhiéu nhém duge chon tir metyl, OH, OMe, C(O)NHz,

OCH,CH>0H, OCH,CH,CH,0H, OCH,C(OH)HCH,OH, 0 , NH,
va OCH,CH,NS(O),Me.

Theo mot phuong 4n, R® ¢6 thé bao gdm:

BLRRELE KL

F b

R” Tét hon néu H hoiic C1-Cs alkyl ty ¥ duoc thé, t5t hon 12 H hoge Ci-Cs alkyl, va tot
nhat 1a R7 1a H.

Tét hon néu, Y 12 C1-Cs alkyl tiry ¥ duoc thé, tdt hon nita 1a C;-Cs alkyl, tham chi tot hon
12 -CHy-, -CH>CHy-, -CH>CH,CHy-, -CH(CH3)-, -CH(F)- va -CF»- va tot nhat 1a -CHo-.

Tét hon néu, R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don
vong hodc hai vong co tu 5 dén 10 canh tuy y dugc thé, C3-Cs xycloalkyl tuy ¥ duogc thé
hodc Cs3-Cs heteroxyclyl tuy y dugc thé.

Theo mot sd phuong 4n, R® c6 thé 1a C3-Cs xycloalkyl tuy y duoc thé hoac C3-Cs
heteroxyclyl. R® ¢6 thé bao gdm Cs xycloalkyl hodc di vong 6 canh. Cs xycloalkyl hoac
di vong 6 canh co thé dugc thé bang C;1-Cs alkyl tuy y dugc thé hodc Cs-Cio aryl don
vong hodc hai vong tuy y dugc thé. Tét hon néu Cs xycloalkyl hodc di vong 6 canh dugc
thé bang phenyl hoic C;-Cs alkyl dugc thé bang phenyl, Tbt hon néu Cs xycloalkyl hodc
di vong 6 canh dugc thé bang phenyl hoic ~CHa-phenyl.

Tuy nhién, theo mot phuong an dugce uu tién, R® 1a Cs-Cyo aryl don vong hodc hai vong
tuy y duoc thé hodc heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy ¥ duoc
thé. R® c6 thé 1a phenyl tuy y duge thé, pyridin ty y dugc thé, naphtyl tuy y dugc thé,
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furanyl tuy y dugc thé, benzofuranyl tity y dugc thé, thiophen tiy y duoc thé, pyridofuran
thy y duge thé, benzoxazol tiy y dugce thé hoic benzothiazol tiy ¥ dugc thé. Cs-Cyo aryl
don vong hodc hai vong hoac heteroaryl ¢ 5 dén 10 canh don vong hoic hai vong ¢6 thé
duoge thé bang tir 1 dén 5 phan tir thé. Do d6, Cs-Cio aryl don vong hodc hai vong hoac
heteroaryl c6 5 dén 10 canh don vong hoic hai vong ¢6 thé duoc thé béng 1, 2, 3, 4 hoac
5 phan tir thé. Theo mdt phuong an, Cs-Cio aryl don vong hodc hai vong hodc heteroaryl
¢6 5 dén 10 canh don vong hodc hai vong dugc thé bang 3 phan tir thé. Phan tir thé hodc
mdi phan tir thé co6 thé doc 1ap duoc chon tir danh sach bao gdm Ci-Cs alkyl, halogen,
OH, Ci-Cs alkoxy, CONR'R?, CN, azido, NO,, NH,, OCH,CH,OH, OCH>C(O)OH,
OP(O)(OH), va di vong don vong hodc hai vong ¢6 tir 3 dén 8 canh tuy y dugc thé. Di
vong don vong hodc hai vong co tur 3 dén 8 canh tuy y duoc thé Tét hon néu 13 di vong 6
canh, tbt hon nita 13 piperazinyl tuy y duoc thé, va t6t nhét 1a N-metylpiperazinyl. Tét
hon néu Cs-Cyo aryl don vong hoidc hai vong hodc heteroaryl c6 5 dén 10 canh don vong
hodc hai vong co thé dugc thé béng it nhat mot C1-Cs alkyl, C1-Cs alkoxy hodc halogen,
tham chi t6t hon 14 it nhit mot C1-Cs alkyl, C1-Cs alkoxy hodc halogen, va tot nhat 1a it
nhéat mot metyl, OMe va/hoic flo.

Theo mot phuong 4n duge wu tién, R® 1a benzofuranyl ty ¥ duge thé. Tt hon néu R® Ia

benzofuranyl khong duoc thé.

Theo mot phuong an thay thé dugc wu tién, R® 1a furanyl tuy y duge thé. Furanyl nay c6
thé 1a furanyl khong duoc thé. Theo cach khéc, furanyl nay c6 thé dugc thé. Tt hon néu
furanyl nay duoc thé bang it nhat mot nhom trong s6 C1-C3 alkyl hodc halogen, t6t hon

nita 1a it nhat mot nhom trong s6 metyl hodc flo va t6t nhat 13 voi mot nhom metyl.

Theo mdét phuong an thay thé duoc uu tién, R® 1a phenyl tuy y duge thé. Phenyl nay c6
thé khong dugc thé. Theo cach khac, phenyl nay c6 thé duge thé. Tét hon néu phenyl nay
duoc thé biang it nhat mot nhom trong sb C1-C; alkyl, C1-Cs alkoxy hodc halogen, t6t hon

nita 12 it nhat mot trong sé metyl, metoxy hoic flo va tdt nhat 12 véi 1, 2 hodc 3 flo.

Theo mét phuong 4n duge wu tién, X! 1a CR'; X2 1a CR%; X3 1a CR*; Q14 CO; L 1a -CHo-;
Y 1a -CH»-; vaR’ 1a H.
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Theo mdt phuong an duge wu tién khac X' 1a N; X% 1a CR*; X* 1a CR*; Q1A CO; L 1a -
CH>-; Y 1a -CH»-; va R71aH.

Theo mdt phuong an dugc wu tién khac, X' 1a CRY; X? la CR%; X* 1a CR*; Q 1a CR'R’; L
la C=0; Y la -CH»-; va R’ 1aH.

Theo mdt phuong an duge wu tién khac, X' 14 CRY; X? 1a CR?%; X° 1a CR* Q 1a CR*R’; L
14 SO,; Y 1a -CH,-; vaR7 1a H.

Theo mot phuong 4n duoc wu tién khac, X' 12 CR. Tét hon néu X? 1a CR%. Tét hon néu
X3 1a CR3. Tét hon néu Q 1a C=0 hodc CR*R5. Tét hon néu L 1a C;-Cs alkyl tuy ¥ dugc
thé. L t6t nhét 1a C1-C; alkyl. T6t hon néu Y 1a C;-Cs alkyl tiry y duge thé, tot hon nita la
C1-Cs alkyl, va t6t nhat 1a C1-C, alkyl. Tét hon néu R', R? va R® mdi nhém déc lap duge
chon tir nhém gbém c6 H, halogen, CN, C;-Cs alkyl ty y dugc thé, C1-C; polyfloalkyl, va
C3-Cs xycloalkyl don vong hodc hai vong tily ¥ duge thé. Tét hon néu R* va R® mdi
nhém doc 1ap duge chon tir nhém gdm c6 H va C1-Cs alkyl. Tét hon néu R° 1a vong ty ¥
duoc thé bing mot hodc nhiéu nhom R'?, trong d6 vong nay dugc chon tir nhém gbm ¢6
Cs-C1o aryl don vong hodc hai vong, heteroaryl don vong hodc hai vong c6 tur 5 dén 10
canh; va C3-Cg xycloalkyl. Tét hon néu R7 1a H. Tét hon néu R® 1a Cs-Cyp aryl don vong
hodc hai vong tuy y dugc thé, heteroaryl don vong hodc hai vong co tir 5 dén 10 canh tuy
y dugc thé. Tét hon néu R® va R' mdi nhém doc 14p dugc chon tir nhém gbém c6 C1-Cs
alkyl tuy v duoc thé, H, halogen, CN, hydroxyl, azido, NR'R?, C;-C;3 polyfloalkyl, Cs-Cs
xycloalkyl tuy y duoc thé, C1-Cs alkoxy tuy y dugc thé hoidc C,-Cs alkenyl tuy y duge
thé. Tét hon néu R! duge chon tir nhém gdm c6 Ci-Cs alkyl tity ¥ duge thé, H, hydroxyl,
NRIR2, C;-C;3 polyfloalkyl, C3-Cs xycloalkyl tuy ¥ duge thé, C1-Cs alkoxy tity ¥ dugc thé
hodic C»-Cs alkenyl tiry ¥ duge thé. Tét hon 1a trung tim 1ap thé thwr nhét xdc dinh chét
ddng phan ddi anh S.

Theo mét phuong an duge wu tién hon X! 1a CH. Tét hon néu X2 1a CH. Tét hon néu X
Ja CH. Tét hon néu Q 1a C=0. Tét hon néu L 1a Ci-C, alkyl. Tét hon nita 1a L 1a -CHo-.

Tét hon néu Y 1a C1-C; alkyl. Tét hon nita 1a Y 1a -CH-. T6t hon néu R® 1a vong tuy y
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duoc thé bang biang mot hodc nhiéu nhém R'% trong d6 vong nay dugc chon tir nhém
gbm c6 Cs-Cio aryl don vong hodc hai vong; va heteroaryl don vong hodc hai vong c6 tir
5 dn 10 canh. Tét hon néu R® 14 phenyl hoic pyridinyl tuy ¥ duoc thé bang bang mot
hodc nhidu nhém R!2. Tét hon néu R® duge thé bang it nhat mot nhém R'? duge chon tir
nhém gdm c6 halogen, -OH, C1-C4 alkoxy tuty y dugc thé, amino, C1-Cs alkyl tuy y duoc
thé hodc C(O)NHa. Tét nhét 1a R® duoc thé béng mot hoac hai halogen. Tét hon néu
halogen hodc mdi halogen doc 1ap 1a clo hodc flo. Tuy y, Cs-Cio aryl co thé duoc thé
bang hydroxyl. Tét hon néu R7 1a H. Tt hon néu R® 13 Cs-Cyo aryl don vong hodc hai
vong tuy y dugc thé hoac heteroaryl don vong hodc hai vong ¢6 tir 5 dén 10 canh tuy vy
duoc thé. Tét nhét 1a R® 13 vong phenyl tuy ¥ dugc thé. T4t hon néu R® duoc thé bang it
nhit mot halogen. T6t hon néu R8® duge thé bang 1, 2 hodc 3 halogen, t6t hon nira 1a 2
hodc 3 halogen. Tt hon néu halogen hodc mdi halogen 12 flo. T6t hon néu R® va R mdi
nhom déc 1ap dugce chon tir nhém gdm c6 C;-Cs alkyl tuy y dugce thé, C»-C4 alkenyl tuy ¥
duoc thé, H, halogen, CN va azido. Tt hon nita 1a R® va R'® mdi nhom ddc lap dugc
chon tir nhém gdm ¢6 C1-Cs alkyl va H. Tét hon nita 1a R® va R'® mdi nhém ddc lap duge
chon tir nhém gdm ¢6 CHs va H. Tét hon néu R!! duge chon tir nhém gom c6 Ci-Cs alkyl
tuy v duoc thé, C,-Cy4 alkenyl try y dugc thé va H. Tét hon nira 1a R dugc chon tir nhém
gbm c6 Ci-C; alkyl va H. Tét hon nita 12 R!! duge chon tir nhém gém c6 CHs va H. Tét
hon Ia trung tam 1ap thé thi nhat x4c dinh chit ddng phan déi anh S.

Cén phai hiéu 15 rang thuat ngit ‘chét chu van’, ‘chat tac dong’, hodc ‘chét hoat hoa”, 1a
d& cap dén phdi tir va STING, bao gbm phan tir, két hop cac phan ti hodc phirc hop, kich
thich STING. Nguoc lai, ‘chét dbi khang’, 1a d& cap dén phéi tr va STING, bao gdm
phén tu, két hop cac phan tir hodc phuc hop, uc ché, chéng lai, giam diéu hoa va/hoic
khit nhay cam STING. ‘Chit d6i khéng’ bao gdm chét phan tmg bt ky G ché hoat tinh
co yéu ciua STING. Hoat tinh chi yéu 12 hoat tinh dugc biéu hién trong truong hop khong
¢6 twong tac phdi ti/STING. ‘Chét déi khang’ ciing bao gdm chat phan tng bat ky tc ché
ho#c ngan chin hoat tinh dugc kich thich (hoac dugc diéu hoa) ciia STING.

Tét hon néu, hop chét c6 cong thirc (I) 1a chét hoat hoa cia protein STING.
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Cén phai hiéu r5 rang cac hop chit dugc mé ta trong ban md ta nay hodc mubi, solvat,
dang hd bién hoic dang da hinh dugc dung ctia n6 c6 thé duoc sir dung trong duge pham
ma c6 thé dugce st dung trong liéu phap don tri liéu (ttrc la chi st dung hop chét), dé diéu

bién protein STING va/hodc diéu tri, cai thién hodc ngan nglra bénh.

Theo cach khac, cac hop chét hoac mubi, solvat, dang hd bién hoic dang da hinh dugc
dung ctia nd ¢o thé duoc st dung lam chét bb trg, hodc két hop véi, céac liéu phap da biét

@& didu bién protein STING va/hodc diéu tri, cai thién hodc ngan ngira bénh.

Do d6, theo mot khia canh, tdc nhan tri liu thr hai ¢6 thé duoc st dung cing véi hop
chét c6 Cong thic (I). Hop chét c6 cong thire (I) co thé duoc stir dung trudc, sau va/hodc
ciing v6i tac nhén tri liéu thit hai. Tac nhan tri ligu thit hai c6 thé bao gom chat chong
virut, chit chdng viém, tac nhan héa tri liéu théng thuong, véc-xin chéng ung thur va/hodc
liéu phap hooc-mdn. Theo cach khac, hodc ngoai ra, tdc nhan tri liéu thir hai co thé bao
gém phén tir kich thich d@)ng thoi B7, interleukin-2, interferon-g, GM-CSF, chat ddi
khang CTLA-4 (nhu Ipilimumab va tremilimumab), chit trc ché IDO hodc chat we ché
IDO/TDO (nhu Epacadostat va GDC-0919), chit &c ché PD-1 (nhu Nivolumab,
Pembrolizumab, Pidilizumab, AMP-224, va MDX-1106), chit Gc ché PD-L1 (nhu
Durvalumab, Avelumab and Atezolizumab), phéi tr OX-40, chét @rc ché LAG3, phéi to
CD40, phéi tr 41BB / CD137, phéi tor CD27, Bacille Calmette-Guerin (BCG), liposom,
phén, chét din thudc hoan chinh hodc khéng hoan chinh Freund, chét chu van TLR (nhw
Poly I:.C, MPL, LPS, flagellin vi khuén, imiquimod, resiquimod, loxoribin va CpG

dinucleotit) va/hodc endotoxin dugc khir doc.

Céc phuong phap dé sir dung dong thoi v6i tac nhan tri lidu bd sung cling dugc biét o
trong linh vuc nay (Hardman et. al. (eds.), cudn The Pharmacological Basis of
Therapeutics cuia Goodman va Gilman, tai ban lan tha 10, 2001, McGraw-Hill New
York, NY; Poole and Peterson (eds.), Pharmacotherapeutics for Advanced Practice: A
Practical Approach, 2001, Lippincott, Williams and Wilkins, Philadelphia, PA; Chabner
and Longo (eds.), Cancer Chemotherapy and Biotherapy, 2001, Lippincott, Williams va
Wilkins, Philadelphia, PA).
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Theo mot khia canh, bénh nay 13 ung thu va tac nhan hoa tri li€u co thé duoc st dung véi
hop chét c6 Cong thire (I). Téc nhan héa tri liéu c6 thé duoc chon tir nhém con bao gbdm
vic-xin ngua ung thu, thudc nhim dich, khang thé nham dich, doan khang thé, chét
chéng chuyén héa, chét chdng ung thu, thudc khang folat, doc td, tac nhan alkyl héa, tac
nhéan pha v& soi ADN, tdc nhén lién két ranh phu ADN, chét dong dang pyrimidin, chét
tc ché ribonucleotit reductaza, tdc nhan twong tac tubulin, chat khang hooc-mon, chét
didu bién midn dich, chit khang adrenal, xytokin, liéu phap xa tri, liu phap té bao, liéu
phép tiéu dich té bao nhu liéu phép tiéu dich té bao B va liéu phap hooc-mon. Theo cach
khiac hodc ngoai ra, tic nhan hoéa ftri liu co thé bao gém abirateron, altretamin,
anhydrovinblastin, auristatin, bexaroten, bicalutamit, bleomycin, cachectin, cemadotin,
chlorambucil, cyclophosphamit, docetaxol, doxetaxel, carboplatin, cysplatin, cytarabin,
dactinomyxin, daunorubixin, decitabin, doxorubicin, etopozit, 5-fluorouraxil, finasterit,
flutamit, hydroxyurea, streptozoxin, mitomyxin, methotrexat, cac taxan, tamoxifen,

vinblastin, vincristin va/hodc vindesin.

Hop chét c¢6 cong thire (I) co thé dugc két hop trong céc ché phdm c6 mot s6 dang khac
nhau, phu thudc vao, cu thé, cach thirc ma ché phérn nay s& dugc sir dung. Do do, vi du,
ché phém c6 thé & dang bot, vién nén, vién nang, thube 16ng, thudc ma, thudc kem, gel,
hydrogel, khi dung, xit, dung dich mixen, cao dén chira thubc thdm qua da, hon dich
liposom hodc dang thich hop khac bét ky c6 thé duge sir dung cho nguoi hodc dong vat
can diéu tri. Can phai hiéu 6 rang chat din thudc theo sang ché nén 1a chét duoc dung

nap t6t boi dbi tuong cho dugc sir dung.

Dugc phdm chira cac hop chit dugc md ta trong ban mo ta nay co thé dugc st dung
theo mot sd cach dung. Cac phuong thirc dung phu hop bao gbém ding theo dudng
miéng, trong khdi u, ngoai dudng tiéu hoa, khu tru, hit/trong mii, tryc trang/trong am

dao, va méat/ndi nhan.

Céc cong thirc ché pham pht hop v6i cac phuong thirc dung néu trén c6 thé dugc xay
dung cong thirc bao ché dé phong thich ngay 1ap tirc va/hoac cai bién. Céc cong thuc ché
pham phong thich céi bién bao gébm phong thich cham, duy tri, theo xung, c6 kiém soat,

nhim dich va theo 1ap trinh.
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Céac ché pham theo sang ché co thé duoc sit dung qua dudng miéng. Viéc ding qua
duong miéng co thé bao gbém nudt, dé hop chat di vao duong da day rudt, hodc ngém
trong ma hoac ngam dudi ludi co thé dugc sit dung dé cp hop chét truc tiép vao dong
mau tir miéng. Cac cong thirc ché pham thich hop dé cép theo dudng miéng bao gdm céc
cong thirc dang ché phém dang ran nhu vién nén, vién nang chtra cac hat, chét 16ng hoac
bot, vién ngdm (bao gém ca viéc don chét 16ng), nhai, hat c¢& nano va dang nhiéu hat, gel,
dung dich rin, liposom, mang, dang trimg, dang xit, cic cong thirc dang long va cao dan

thubc thim qua duong ma/mang nhay.

Céc cdng thire ché pham dang 1ong bao gbm nhil dich, dung dich, xi-rd va cdn ngot. Cac
cong thirc ché phim nay co thé dugc s dung lam céc chit don trong vién nang mém
hoic cing va thuong chua chit mang, vi du nhu nudc, etanol, polyetylen glycol,
propylen glycol, metylxenluloza, hodc dau thich hop, va mdt hodc nhiéu chit nhii hoa
va/hodc chét tao hdn dich. C4c cong thirc ché phdm dang 10ng ciing c6 thé dugc bao ché

bang cach hoan nguyén chat ran, vi du, tir tii nho.

Céc hop chit theo sang ché ciing c6 thé dugc st dung & dang bao ché hoa tan nhanh, tan
rd nhanh nhu dugc md ta trong tai liéu Expert Opinion in Therapeutic Patents, 11 (6),
981-986, cua tac gia Liang va Chen (2001).

Déi vé6i cac dang bao ché vién nén, tily theo lidu, dugc chit co6 thé chiém tir 1 % trong
lwong dén 80 % trong luong dang bao ché nay, tot hon 1a tir 5 % trong lugng to 60 %
trong luong dang bao ché nay. Ngoai thudc, vién nén thuong chira chét lam tan ra. Céc vi
du v& céc chit 1am tan rd bao gém natri tinh bot glycolat, natri carboxymetyl xenluloza,
canxi carboxymetyl xenluloza, croscarmellose natri, crospovidon, polyvinylpyrolidon,
metyl xenluloza, xenluloza vi tinh thé, hydroxypropyl xenluloza dugc thé alkyl thap, tinh
bot, tinh bt dugc gelatin hoa so b and natri alginat. No6i chung, chét 1am tan rd s& bao
gbm tir 1 % trong luong dén 25 % trong luong, t6t hon néu tr 5 % trong luong dén 20 %

trong luong dang bao ché nay.
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Céc chit két dinh thuong duge st dung dé tao gan két t6t cho cong thirc ché pham vién
nén. Chét két dinh thich hop bao gdm xenluloza vi tinh thé, gelatin, duong, polyetylen
glycol, gdbm tu nhién va tong hop, polyvinylpyrolidon, tinh bdt dugc gelatin hoa so bd,
hydroxypropyl xenluloza and hydroxypropyl metylxenluloza. Vién nén ciing c6 thé chira
cac chét pha loang nhu lactoza (monohydrat, monohydrat 1am kho bang cach phun, dang
khan va dang tuong tu), manitol, xylitol, dextroza, sucroza, sofbitol, xenluloza vi tinh

thé, tinh b6t va dibazo canxi phosphat dihydrat.

Vién nén ciing c¢6 thé tiy y bao gbm cac chat hoat dong bé mat, nhu natri lauryl sulfat va
polysorbat 80, va chét chay nhu silicon dioxit va bt da tan. Khi ¢6 mat, cac chit hoat
dong bé mat, c6 thé bao gdm tir 0.2 % trong luong dén 5 % trong lwong vién nén, va chét

chay c6 thé bao gdm tir 0.2 % trong luong dén 1 % trong lugng vién nén.

Vién nén cling thudng chira cac chat bdi tron nhu magié stearat, canxi stearat, k&m
stearat, natri stearyl fumarat, va cac hon hgp clia magié stearat véi natri lauryl sulphat.
Céc chét bdi tron thudong bao gom tir 0.25 % trong lugng dén 10 % trong lugng, tot hon
néu tir 0.5 % trong lugng dén 3 % trong lugng vién nén. Cac thanh phan khac bao gbm
cac chat chéng oxy hoa, cac chit tao mau, céc chét tao huong vi, cac chét bao quan va

cac chat lam mo mui vi.

Vién nén 1ay lam vi du chtra tdi da khoang 80% dugc chét, tir khoang 10 % trong lugng
dén khoang 90 % trong lugng chét két dinh, tir khoang 0 % trong lugng dén khoang 85 %
trong luong chét pha lodng, tir khoang 2 % trong luong dén khoang 10 % trong luong
chét tan rd, va tir khoang 0.25 % trong luong dén khoang 10 % trong lugng chét béi tron.
Hon hop pha trdn vién nén c6 thé dugc ép truc tiép hodc ép béi truc can dé tao ra vién
nén. Hon hop pha trdn vién nén hodc céac phan cia hdn hop pha tron nay theo cach khac
¢6 thé duoc tao hat wét, tao hat kho, tao hat tan chay, lam dong dic tan chay, hoac ép dun
trude khi tao vién nén. Cong thirc thanh pham c6 thé bao gdm mot hoic nhiéu 16p va c6
thé dugc phi hoic khong duge phi; n6 co thé dugc bao nang. Cong thirc ché phdm vién
nén duoc thao lun trong tai liéu “Pharmaceutical Dosage Forms: Tablets”, Tép 1, cuia H.

Lieberman va L. Lachman (Marcel Dekker, New York, 1980).
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Céc cong thirc ché pham phéng thich cai bién thich hop dung cho cac muyc dich cua sang
ché dugc mo ta trong Patent My s6 6,106,864. Chi tiét vé cac k¥ thuat phong thich thich
hop khac nhu phan tan nang lugng cao va cac hat dugc phu va tham théu duogc thay trong
tai liéu “Pharmaceutical Technology On-line”, 25(2), 1-14, cia Verma et al (2001). Viéc
stt dung keo cao su dé dat duoc su phoéng thich ¢co kiém soat dugc md ta trong Cong bd

don Patent quéc té s6 WO 00/35298.

Céc hop chit theo sang ché ciing c6 thé dugc sir dung truc tiép vao dong mau, vao co,
ho#c vao co quan bén trong. Phuong thirc thich hop dé dung ngoai duodng tiéu hoa bao
gém dung trong tinh mach, trong dong mach, trong mang bung, ndi tiiy mac, trong ndo
that, trong niéu dao, trong xuong Uc, trong so, trong co, va dudi da. Cac dung cy thich
hop dé ding ngoai duong tiéu hoa bao gdm dung cu tiém c6 kim tiém (bao gbm vi kim),

dung cu tiém khong can kim va cac k¥ thuat truyén.

Cac cong thirc ché phim ding ngoai dudng tiéu hoa dién hinh 13 dung dich nuéc ma c6
thé chira ta dugc nhu mudi, carbohydrat va chét dém (t6t hon 1a d6 pH nam trong khoang
tir 3-9), nhung, dbi véi mot s6 tng dung, cic cong thirc nay co thé dugc xay dung cong
thirc bao ché thich hop hon & dang dung dich khong chira nude vo trung hodc & dang kho
dé sir dung két hop véi chét dan thudc thich hop nhu nuée vo trung, khong chia chét gay

sot.

Qué trinh bao ché cac cong thirc ché pham ding ngoai dudng tiéu hoa dudi cac diéu kién
v trung, vi du, bang cach 1am kho lanh, c6 thé dé dang dugc thuc hién bang cac k¥ thuat
bao ché dugc phim tiéu chuin dugc nguoi c6 hiéu biét trung binh trong linh vyc k¥ thuat

nay nay biét ro.

C6 thé lam tang do hoa tan cua cac hgp chét c6 cong thirc (I) duge sit dung trong viée
bao ché cac dung dich dung ngoai dudng tiéu hoa bang cach st dung cac k¥ thuét bao
ché thich hop, nhu dua céac chét lam tang d6 tan vao. C6 thé diéu ché cac ché pham ding
ngoai duong ti€u hoa dé phong thich hop chét ngay 1ap tirc va/hodc céi bién. Cac cong
thirc ché pham phong thich cai bién bao gdbm cong thirc ché pham phong thich cham, kéo

dai, theo xung, kiém soat, nhim dich va theo 14p trinh. Do d6 cac hop chit theo sang ché

-42-



38193

6 thé duge xay dung cong thirc bao ché duéi dang chét rén, ban rin, hoic chét 1éng xuc
bién dé dung duédi dang ché pham phoéng thich chdm ciy ghép gitip phong thich cai bién
hop chét hoat tinh. Vi du vé cac cong thirc ché pham nhu vay bao gbm 6ng stent phi
duoc chat va cac hat vi cAu cia axit poly(dl-lactic-coglycolic) (PGLA).

Céc hop chét theo sang ché cling co thé dugc sir dung khu tri vao da hodc niém mac, tirc
1a, cp trén da hoic qua da. Céac cong thirc ché phim dién hinh cho muc dich nay bao
gbém dang gel, hydrogel, thubc rira, dung dich, thude kem, thubc m&, bot min, bang dan
thubc, bot kin, mang phim, cao dan thude ngoai da, vién xép, vién céy dudi da, bot ho,
thudc dang soi, bang va céc vi nhii dich. Liposom cfing ¢6 thé dugc sir dung. Cac chét
mang thong thuong bao gdm ruou, nudc, diu khoang, vazolin 16ng, vazolin tréng,
glyxerin, polyetylen glycol va propylen glycol. Cac chat 1am ting do tham thdu c6 thé
dugc dua vao - xem, vi du, J Pharm Sci, 88 (10), 955-958, cta Finnin va Morgan (thang

10 nam 1999).

Céc phuong thire ding khu trii khac bao gom phéan phoi nho xung dién, chuyén dién ion,
siéu am tri liéu, sonophoresis (dung séng 4m truyén duge pham vao mo) va tiém vi kim

hoic tiém khong kim (vi du Powderject ™, Bioject ™, v.v.).

Céc hop chat theo sang ché ciing c6 thé duoc st dung qua mili hodc bang cach hit vao,
thuong dudi dang bot kho (hodc chi riéng mot minh hop chét, & dang hdn hop, vi dy,
trong hdn hop tron kho lactoza, hodc dudi dang hat thanh phén trén 1an, vi du, duge tron
v6i phospholipit nhu phosphatidylcholin) tir may xong bot kho hogc phun khi dung tu
mdt vat chira dugc tao 4p, may bom, binh xit, may phun tia (t6t hon 12 may phun tia thuy
dién dong luc dé tao hat swong min), hodc may xéng khi dung, st dung hodc khong su
dung céc chit déy thich hop.,. chéng han nhu 1,1,1,2-tetrafloetan hodc 1,1,1,2,3,3,3-
Heptaflopropan. Dé st dung qua mii, bdt ¢co thé chira chat chat két dinh sinh hoc, vi du,

chitosan hodc xyclodextrin.

Vit chira duge tao ap, may bom, binh xit, may phun tia, hodc may x0ng khi dung chura
dung dich hodc hén dich cta (cac) hop chit theo sang ché bao gdm, vi du, etanol, etanol

nuéce, hodc tac nhan thay thé thich hop dé phén tan, hoa tan, hodc kéo dai su phong thich
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thanh phan hoat inh, (cac) chét diy nhu dung méi va chét hoat dong bé mit tuy ¥, nhu

trioleat sorbitan, axit oleic, hodc axit oligolactic.

Truge khi st dung trong cong thirc ché phdm hon dich hodc bot kho, san phim thubc
duoc micro hoa dén kich thudc thich hop cho viée phin phdi bang cach x6ng hit (thuong
nho hon 5 micro). Didu nay c6 thé dat duoc bang phwong phap tan nho thich hop bét ky,
nhu phay phan luc xoén bc, phay phan luc tang long, xtr 1y chit luu siéu toi han dé cac

hat nano, nghién dong nhét 4p luc, hoic lam kho bang cach phun.

Vién nang (dugc bao ché, vi du, tr gelatin hodc hydroxypropylmetylxenluloza), vi va
cartridge dé sir dung trong may xong hoac dung khi cu bom c6 thé dugc bao ché dé chua
hdn hop bt cia cac hop chét theo sang ché, chét nén bot thich hop nhu lactoza hoac tinh
bot va chét cai bién tinh ning nhu L-leuxin, manitol, hodc magié stearat. Lactoza co thé &
dang khan hodc & dang monohydrat, t6t hon 12 & dang monohydrat. Cac ta dugc thich
hop khéc bao gém dextran, glucoza, maltoza, sorbitol, xylitol, fructoza, sucroza va

trehaloza.

Cong thic ché pham dang dung dich thich hop dé sir dung trong mdy phun tia bang cach
sir dung dong luc thuy dién dé tao ra hat swong min c6 thé chira tr 1pg dén 20mg hop
chit theo sang ché mdi lan phun va luong phun c6 thé thay ddi tir 1ul dé 100pl. Cong
thirc ché phdm dién hinh c6 thé bao gdbm hop chét c¢6 cong thire (I), propylen glycol, nudc
vO tring, etanol va natri clorua. Cic dung moi co thé dugc st dung thay cho propylen

glycol bao gdm glyxerol va polyetylen.

Huong liéu thich hop, nhu mentol va levomentol, hodc cac chit 1am ngot, nhu sacarin
hodc sacarin natri, co thé dugc bd sung vao cac ché pham theo sang ché duoc du dinh dé

dung qua duong x0ng hit/trong miii.

Trong trudng hop may xdng bot kho va khi dung, don vi lidu duge xac dinh bdi van phan
phéi luong duge do. Don vi thich hgp theo sang ché thudong nim trong khoang dé cap

lidu duge do hodc “phun ra” lidu chira tir 1ug dén 100mg hop chét co cong thire (). Tong
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lidu hang ngay thuong sé nam trong khoang tir 1ug dén 200mg, c6 thé duge sir dung theo

lidu duy nhat, hodc thong thudng, cac lidu chia nho trong sudt ca ngay.

Céc hop chit cua sang ché co thé duoc st dung theo dudng truc trang hodc d4m dao, vi
du, dudi dang thubc dan, thubc dat tir cung, thudc diét vi sinh vat, vong am dao hoic
thudc thut. Bo cacao 12 chit nén thubc dan thong thudong, nhung céc chét nén thay thé

khéc nhau c6 thé duoc sir dung néu thich hop.

Céc hop chét theo sang ché ciing c6 thé dugce str dung truc tiép vao mit hodc tai, thuong
duéi dang thubc nho giot cia dung dich hodc hoén dich dugc micro hoa trong nude mubi
ding truong, duoc diéu chinh d6 pH, vo trung. Céc cong thirc ché phim khac thich hop
dé cap vao mit va tai bao gdbm thude m&, cac vt ciy ghép phan hity sinh hoc (vi du bot
h& gel hap thu duge, colagen) va khong phéan huy sinh hoc (vi du silicon), vién x6p, thau
kinh va cac hé hat hodc tii, nhu niosom hoéc liposom. Polyme nhu axit polyacrylic lién
két ngang, rwou polyvinyl, axit hyaluronic, polyme <xenluloza, vi du,
hydroxypropylmetylxenluloza, hydroxyetylxenluloza, hodc metyl xenluloza, hoac
heteropolysacarit polyme, vi du, gom gelan, ¢ thé dugc dwa vao cing v6i chat bao quan,
nhu benzalkoni clorua. Céc cong thirc ché phdm nay ciing c6 thé dwgc cung cap bang

cach chuyén dién ion

Céc hop chét theo sang ché ciing o thé duge sir dung truc tiép vao vi tri quan tdm bang
cach tiém dung dich hozc hon dich chtra dugc chét hoat tinh. Vi tri quan tim c6 thé 1a
khéi u va hop chét nay co thé duoc st dung bang cach tiém vao trong khéi u. Cac dung
dich tiém dién hinh bao gdm propylen glycol, nuéc cit, etanol va natri clorua. Cac dung
moi khac c6 thé duoc st dung thay cho propylen glycol bao gbdm glyxerol va polyetylen
glycol.

Céc hop chat theo sang ché c6 thé dugc két hop véi cac chét dai phan tir hoa tan, nhu
xyclodextrin va cac dan xuét thich hop cta chiing hodc polyme chtra polyetylen glycol,
dé cai thién do tan cia ching, toc do phéan ly, che vi, do sinh kha dung va/hodc do on

dinh dé st dung trong phwong thirc bat ky trong cac phuong thirc ding néu trén.
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Phitc hop dugc chét-xyclodextrin, vi du, dugc thiy thuong 1 hiru ich cho hau hét cac
dang bao ché va dudng ding. Cé hai phirc hop thé viti va khong phai thé viii ¢6 thé duoc
st dung. pé thay thé cho phuec truc tiép v6i duoc chét, cac xyclodextrin ¢6 thé dugc st
dung nhu chét phu gia bd tro, tirc 12 1am chit mang, chét pha loing, hodc chét 1am tan.
DPugc st dung thong thuong nhit cho cac muc dich nay la alpha, beta va gama-
xyclodextrin, vi du vé cac chét nay co thé dugc tim thdy trong Pon yéu cau cip patent

quéc t& s6 WO 91/11172, WO 94/02518 va WO 98/55148.

Can phai hiéu r5 ring lugng hop chét can thiét dugc xac dinh boi hoat tinh sinh hoc va do
sinh kha dung cua hop chét, ma lan luot phu thudc vao phuong thirc dung, cac tinh chét
hoa ly cua hop chét, va viéc liéu hop chét c6 dugc st dung lam liéu phap don tri liéu,
hoc liéu phap két hop hay khong. Tén sb ding thudc ciing s& bi anh hudng boi thoi gian
ban hiy cua hop chat trong dbi twong duoc diéu tri. Liéu luong t6i wu duge st dung c6
thé duge xac dinh béi ngudi c6 hiéu biét trung binh trong linh virc ndy, va s& khac nhau
v6i hop chit cu thé khi st dung, néng do cla ché phdm dugc, phuong thirc ding, va su
tién trién cua bénh. Cac yéu td phu thém khac tuy thudc vao dbi tuong cu thé dang dugc
diéu tri s& dan dén nhu ciu cin diu chinh lidu lugng, bao gbdm tudi, can nang, gidi tinh,

ché do an udng cua doi tugng, va thoi gian dung thudc.

Néi chung, dé s dung cho nguoi, tbng lidu hang ngay ctia cac hop chit theo sang ché
thong thuong la nim trong khoang tr 100ug dén 10g, nhu Img dén 1g, vi du 10mg dén
500mg. Vi du, viéc cip qua dudng miéng c6 thé doi hoi tong liéu hang ngay tr 25mg dén
250mg. Téng liéu hang ngay c6 thé duoc sir dung véi liéu duy nhét hay céc lidu chia nhé
va ¢6 thé, theo quyét dinh ciia bac si, nim ngoai khoang thong thudong dua ra ¢ day. Cac
lidu lugng duoc tinh trén co s d6i twong 1a ngudi trung binh c6 trong lugng khoang
60kg dén 70kg. Cac béc si s& co thé dé dang xac dinh lidu luong cho cic dbi tuong co

trong lrong nim ngoai khoang nay, chang han nhu tré so sinh va nguoi gia.

Tuy nhién, ngudi c¢6 hi¢u biet trung binh trong linh vuc nay can phai hi€u rang doi voi
cac chit diéu bién hé mién dich, ca liéu va tan suét dung c6 thé khac véi lieu va tan suat
dung theo céc liéu phap thong thudng hon. Cu thé, doi véi cac chat ma kich thich hé

mién dich, vi du théng qua su diéu bién STING, cac chét nay c6 thé duge st dung véi cac
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lidu nho, va kha thuong xuyén, vi du nhu hai l4n mot tudn, hang tudn hoc hang théng.

Céc liéu nhé hon ciing c6 thé hitu hiéu khi ding khu tra cho ving da nho.

Hop chét nay c6 thé duoc st dung trudc, trong hodc sau khi khoi phét bénh can dugc

diéu tri.

Céc quy trinh da biét, nhu cac quy trinh thuong duoc st dung boi nganh cong nghiép
duge pham (vi du nhu thit nghiém in vivo, cac thir nghiém l1am sang, v.v.), 6 thé dugc st
dung dé tao ra cic cong thirc ché phdm dic hiéu chira cac hop chét theo sang ché va cac
ché d6 diéu tri chinh xac (vi du nhu liu hang ngay ctia cac hop chét va tan s dung. Céc
thc gia séng ché tin rdng ho 12 ngudi du tién mo ta duge pham dé diu tri bénh, dya trén

viéc st dung cac hop chét theo sang ché.

Do d6, theo khia canh thir nam, sang ché dé xuét duge phdm chira hop chét theo khia
canh thu nhét, hodc mudi, solvat, dang hd bién hodc dang da hinh dugc dung cta no, va

chét dan thubc dugc dung.

Theo khia canh thi sau, sang ché ciing dé xuét quy trinh bao ché ché pham theo khia
canh tht ndm, quy trinh nay bao gbém buéc cho tiép xtic voi mot lugng hitu hiéu trong
diéu tri cta hop chét theo khia canh thir nhét, hoac mubi, solvat, dang hd bién hodc dang

da hinh duogc dung cua no, va chét dan thubc dugc dung.

Thuét ngir “ddi twong” c6 thé 14 dong vét c6 xuong séng, dong vat c6 vi, hodc dong vt
nudi. Do do, cac hop chit, cac ché pham va cac dugc pham theo séng ché c6 thé dugc str
dung dé diéu tri cho dong vat c6 vl bét ky, vi du gia stc (vi du nhu ngua), thu cung, hoac

¢6 thé duge sir dung trong cac tmg dung thu y khac. Tt nhét, néu dbi twong nay 1a ngudi.
Thuét ngt “luong hitu hi€u trong didu tri” ctia hop chat 1a lugng bat ky ma, khi duoc st

dung cho dbi tuong, 1a lugng dugc chét cAn thiét dé diéu tri cac bénh nhim dich, hodc tao

ra hiéu qua mong mubn, tirc 14 diéu bién protein STING.
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Vi duy, lwong hitu hiéu trong diéu tri ctia hop chat dugc st dung c6 thé nam trong khoang
tir 0,01 mg dén khoang 800 mg, va tét hon 1a tir khoang 0,01 mg dén khoang 500 mg. S&
t6t hon néu lwong hop chét 1a lugng nam trong khoang tr 0,1 mg dén khoang 250 mg, va

t6t nhét 1a tir khoang 0,1 mg dén khoang 20 mg.

Thuat ngit “chat dan thubc duge dung” nhu dugc dé cip o day, la hop chét da biét bat ky
hoic dang két hop cac hop chét da biét ma duoc ngudi co hiéu biét trung binh trong linh
vuc k¥ thuat nay biét 1o 1a ¢6 ich trong viéc xdy dung cdng thirc bao ché cac ché phdm

duogc.

Theo mdt phuong an, chit din thudc dugc dung c6 thé 1a chét rén, va cac dugc pham c6
thé & dang bot hoic vién nén. Chét dan thubc duoc dung tén c6 thé bao gdm mat hoic
nhiéu chét ma cling co thé dong vai tro chét tao huong vi, chét béi tron, chét 1am tan, chét
tao hon dich, thubc nhudm, chat don, chét chay, cac chét tro nén, chét két dinh tro, chit
lam ngot, chit bao quan, thudc nhudm, chét phu, hoac cac chét phén ra vién nén. Chét
dan thubc ciing c6 thé 13 1a vat liéu bao nang. Trong bot, chat din thudc 13 chét ran dang
bot min trong hén hop tron 14n vé6i cac chét hoat tinh duge phéan chia nhé (tic 13 hop chét
theo céc khia canh thir nhat, thit hai va thi ba) cla sang ché. Trong vién nén, hop chét
hoat tinh nay c6 thé duoc tron véi chét din thude c6 cac tinh chit nén cén thiét theo ty 18
thich hop va dugc nén theo hinh dang va kich thudc mong mudn. Cac loai bot va vién
nén tot hon 1a chira t&i da 99% hop chit hoat tinh. Chét dan thudc ran thich hop bao gbm,
vi du canxi phosphat, magié stearat, bt da tan, duong, lactoza, dextrin, tinh bot, gelatin,
xenluloza, polyvinylpyrolidin, sdp néng chay & nhiét do thap va nhua trao d6i ion. Theo
phuong an khac, chét din thudc c6 thé & dang gel va ché pham c6 thé & dang thudc kem

hodc dang tuong tu.

Tuy nhién, chit din thudc dugc dung co thé 1a chét l6ng, va ché pham duoc 1a & dang
dung dich. Cac chét dan thubc 16ng duoc st dung trong viée bao ché cac dung dich, hon
dich, nhii dich, sird, con ngot va ché phdm nén. Hop chét theo sang ché c6 thé duoc hoa
tan hodc tao hon dich trong chét dan thudc 16ng duge dung dugc nhu nude, dung moi hitu
co, hdn hop clia ca hai hodc cac dAu hoic chét béo duge dung. Chét dan thudc 16ng co thé

chira c4c chat phu gia dugc phém thich hop khac nhu cac chét 1am tan, chat nhil hod, chét
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dém, chéit bao quan, chit 1am ngot, chét tao huong vi, chét tao hén dich, chit 1am dic,
chét tao mau, chat didu chinh do nhot, chit én dinh hogc chét diéu chinh d tham thau.
Cac vi du thich hop vé cac chit din thudc 1ong ding theo dudng miéng va ngoai duong
tiéu hoa bao gdbm nudc (mot phén c6 chira cic chét phu gia nhu trén, vi du nhu céc dan
xuét xenluloza, t6t hon 13 dung dich natri carboxymetyl xenluloza), rugu (bao gdm ruou
don chtrc va rugu da chirc, vi du nhu glycol) va cac dan xuét ctia né, va cac loai dau (vi
du déu lac va dau dura dugc cAt phan doan). Pé sir dung ngoai duong tiéu hoa, chét dan
thudc cling c6 thé 1a mot este dau nhu oleat etyl va isopropyl myristat. Chét dan thubc
long vo trung hitu ich trong cac ché phim dang léng vo tring dé st dung ngoai duong
tiéu hoa. Chét din thubc léng ding cho cac ché pham nén co thé 14 hydrocacbon duoc

halogen hoa hodc chét day duoc dung khac.

Céc ché pham duoc 1ong, 1a dung dich hodc hdn dich vo tring, c6 thé duge st dung bang
cach, vi du, tiém bép, tiém trong mang tuy, trén mang cimg, trong mang bung, tiém tinh
mach va dac biét 1a tiém dudi da. Hop chét nay c6 thé duoc bao ché duéi dang ché pham
rén v6 tring ma cé thé duge hoa tan hoic tao hén dich tai thoi diém cép béng cach su

dung nuée, nude mudi vo trang, hodc mdi trudng tiém vo trung thich hop khac.

Hop chét va cac ché pham dugc theo séng ché ¢ thé dugc sir dung dudi dang dung dich
hodc hén dich vd tring chtra céc chét tan hodc cac chét tao hén dich khéc (vi du, nudc
mubi hodc glucoza da dé dung dich ding truong), mudi mat, acaxia, gelatin, sorbitan
monoleat, polysorbat 80 (este oleat ctia sorbitol va anhydrit cia n6 duge ddng trung hop
v6i etylen oxit) va cac chét twong tw. Cic hop chit dugc st dung theo sang ché ciing c6
thé duoc st dung qua dudng miéng hodc dudi dang ché pham long hoic ran. Cac ché
pham thich hop dé dung qua dudng miéng bao gbm céc dang ran, nhu vién tron nhé, vién
nang, hat cdm, vién nén, va bot, va cac dang 1ong, nhu cac dung dich, sird, con ngot, va
hdn dich. Cac dang hitu ich dé st dung ngoai duong tiéu hoa bao gbém dung dich, nhil

dich va hén dich vo trung.
Ciing duoc bao gdbm trong pham vi cla sang ché 13 thuéc mém hoic antedrug (hoat chit
co tinh khang viém) trong do6 cac hgp chét c6 cong thic (I) chita cac gbc dé bi phan huy

trong qué trinh trao dbi chat hodc thiy phan ma dugc chuyén héa in vivo thanh céac dan
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xuétkhéng c6 hoat tinh. Céc qué trinh ma qua d6 cac dugc chét hoat tinh duoc chuyén
hoéa thanh din xuét khong c6 hoat tinh bao gém, nhung khong gi6i han 6, qué trinh thiry
phan este, S-oxy hoa, N -oxy hoa, dealkyl héa va qua trinh oxy hoa trao ddi chéat nhu mbd
t4 vi du nhu trong tai lidu cua Pearce et al., Drug Metab. Dispos., 2006, 34, 1035-1040 va
B. Testa, Prodrug and Soft Drug Design, trong tai liéu Comprehensive Medicinal
Chemistry II, Tép 5, Elsevier, Oxford, 2007, cac trang 1009-1041 va Bodor, N. Chem.
Tech. 1984, 14, 28-38.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay s& biét 16 rang cac thanh phan
duoc chat hoat tinh ¢6 thé duoc chuyén héa thanh tién dugc chét, 12 dan xuét dé bi phan
huy trong qué trinh trao db6i chat ma dugc chuyén hoa trong co thé thanh duogc chat hoat
tinh. Ciing duoc bao gdm trong pham vi cua séng ché 12 céc tién duoc chit, 1a cac hop
chét c6 cong thire (I) bao gdm cac gbc dé bi phan huy trong qua trinh trao dbi chat hozc
thiy phan, dugc chuyén hoéa in vivo thanh dugc chét hoat tinh c6 cong thirc (I). Cac qua
trinh ma qua doé céac tién dugc chat dugc chuyén héa thanh cac dugc chét hoat tinh bao
gbm, nhung khong gi6i han &, qué trinh thuy phén este, thiiy phan phosphat este, S-oxy
hoéa, N-oxy hoa, dealkyl hoa va qué trinh oxy hoa trao dbi chat nhu mo ta trong tai liéu
cia Beaumont et. al., Curr. Drug Metab., 2003, 4, 461-485 va Huttenen et. al,
Pharmacol. Revs., 2011, 63, 750-771. Do d6, cac gdc tién dugc chét néu trén c6 thé
nhom c6 cac nhém chirc bao gém cacbonat, carbamat, este, amit, uré va lactam. Cac dén
xuét tién duoc chét nay c6 thé ¢6 do tan, do 6n dinh hodc do thAm thau t6t hon so v&i
dugc chét géc, hodc co thé cho phép dugc chét nay dugc st dung mot cach tdt hon nho

phuong thirc dung khéc, vi du dudi dang dung dich tiém tinh mach.
Séang ché ciing dé xuét thé lién hop chira hop chét ¢6 cong thire (I):

Do do, theo mot khia canh khéc, sang ché dé xuét thé lién hop c6 cong thirc (VI):

<C_L%T

(VD)

Trong d6, C 12 hop chét c6 cong thie (1):
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L' 1a cau noi;
T la goc nhdm dich; va
ala so nguyén tir 1 dén 10;

Céc thé lién hop nay ¢6 thé duoc thiét ké dé nhdm dich dic hiéu toi mot s6 loai té bao
hodc khdi u nhét dinh théng qua gbc nhdm dich, trong d6 dan hudng cac hop chét co
cong thire (I) t6i chi nhitg t& bao hodc cic khdi u nay va phan phdi chat hoat hoa STING
nay theo cach dic hi¢u té bao. Nguyén tic phan phdi nham dich nay s& dugce ngudi c6
hiéu biét trung binh trong linh vuc nay biét dén 1a c6 lién quan chit ché dén k¥ thuat
ADC (thé lién hop thudc-khang thé), vi du nhu duge mo ta trong tai liéu cia Polakis, P.,
Pharmacol. Revs., 2016, 68, 3-19. Sau do, clu ndi s& dugc thiét ké dé duoc phéan cat va

hop chit hoat tinh sau d6 s& khuéch tan vao té bao va tiép xic v6i protein STING.

T c6 thé bao gdom khéang thé, doan khang thé, phan ti trén co s¢ axit nucleic,

cacbohydrat, peptit hodc peptit cai bién.

Theo mot phuong an, T bao gbém khang thé hogc doan khang thé. Khang thé hoac doan
khéng thé c6 thé dugc thiét ké dé nhim dich thu thé yéu t6 tang truéng biu bi ngudi
(EGFR), chét hoat héa plasminogen, khang nguyén lién quan dén lympho bao T gay doc
t6 bao (CTLA) nhu CTLA-4, yéu t6 ting truong ndi mé mach (VEGF), cac yéu t0 dinh
dudng than kinh nhu BDNF, yéu td tang truong than kinh, yéu t6 tang truéng co6 ngudn
gbe tir tidu clu (PDGF), yéu t6 ting truéng bién nap (TGF), EpCAM, FLT3, PSMA,
PSCA. STEAP, CEA, thu thé folat, céc thu thé CD33/CD30/CD79/CD22, san pham gen
SLC34A2, protein mesothelin, cic kinaza EphA2 tyrosin, cac khang nguyén bé mat té
bao Mucl/Mucl6, ALK, AFP, brc-abl, caspase-8, CD20, CD40, CD123, CDK4, c-kit,
cMET, ErbB2/Her2, ErbB3/Her3, ErbB4/Her4, Her2, 0X40, p53, PAP, PAX3, PAXS, Ras,
Rho hoic khang nguyén khdi u khac bét ky duogc nguoi co hiéu biét trung binh trong linh

vuc k§ thuat nay biét dén dén.

Sang ché dé cap dén ca khang the toan phan, cling nhu cac vung hodc cac doan lién két

khéang nguyén ctia khang thé c6 do dai day du twong Gng.
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Céc khang thé hodc doan lién két khang nguyén clia né ¢6 thé c6 héa tri mdt, hoa tri hai
hosic da héa tri. Khang thé héa tri mot 1a dime (HL) bao gdm chudi nang (H) lién két voi
chudi nhe (L) bing cu ndi disulphua. Khang thé hoa tri hai 1a tetrame (H2L2) bao gdm
hai dime lién két v6i nhau béi it nhat mét ciu ndi disulphua. Khang thé da hoa tri cling c6
thé dugce san xuét, vi du béng cach lién két nhidu dime. CAu tric co ban cia phan t
khang thé chira hai chudi nhe gidng hét nhau va hai chudi ning gidng hét nhau ma lién
két khong phai bang lién két cong hoa tri va c6 thé duge ndi v6i nhau bang céc lién két
disulphua. Mbi chudi niang va nhe chta ving bién dbi dau tan cing amino c¢6 khoang 110
axit amin, va cac trinh tu trong ving hing dinh & phan con lai ciia chudi nay. Ving bién
dbi bao gém mot sb vung siéu bién, hodc vung xac dinh bo tro (CDR), ma tao thanh vi tri
lién két khang nguyén cta phan tir khéng thé va x4c dinh tinh dc hiéu ciia n6 doi véi céc
khéng nguyén hodc bién thé hodc doan cua ching (vi du nhu epitop). O mdi phia cta
CDR ciia cac chudi ning va nhe 1a ving khung, trinh tu dugc bao toan twong dbi cua céc
axit amin ma neo moéc va dinh hudéng cac CDR. Cac doan khang thé ¢6 thé bao gdm

khang thé dac hiéu kép (BsAb) hogc thu thé khang nguyén thé kham (CAR).

Ving hang dinh bao gém mét trong nam trinh tu chudi nang (4, v, ¢, a, hodc &) va mot
trong hai trinh tu chudi nhe (x hodc A). Cac trinh ty ving héng dinh chudi niang x4c dinh

isotyp cua khang thé va céc chuc ning tac dong ctia phan tu.

Tét hon néu cac khang thé hoic doan lién két khang nguyén ctia n6 dugc phan 1ap hodc

tinh ché.

Theo modt phuong an duoc uu tién, khang thé hodc doan lién két khang nguyén cta nd
bao gdbm khéang thé da dong, hodc doan lién két khang nguyén cua d6. Céac khang thé
hodc doan lién kiét khang nguyén cta né ¢ thé duoc tao ra trong thé, chudt nhit hodc

chudt cong.

Theo mot phuong an dugc uu tién, cac khang thé hodc doan lién két khang nguyén cua
n6 bao gdbm khang thé don dong hodc doan lién két khang nguyén ctia no. Tét hon néu
khang thé nay 12 khang thé ngudi. Nhu dugc st dung & ddy, thuat ngit “khéng thé nguoi”
¢6 thé c6 nghia 1a khang thé, nhu khang thé don dong, bao gdm vé co ban 1a céc trinh ty
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axit amin CDR chudi ning va chudi nhe gidng nhau nhu dugc tim thiy trong khang thé
ngudi cy thé thé hién tinh dic hiéu mién dich. Trinh tu axit amin, vé co ban 1a giong voi
CDR chudi ning hoic chudi nhe, thé hién lugng dang ké vé do tuong déng trinh tu khi so
sanh v6i trinh tu tham chiéu. Do twong déng trinh tu nhu vay dugc biét rd hodc co thé
nhan dién trinh axit amin cuia khang thé nguoi cu thé. V& co ban trinh tr axit amin CDR
chudi ning va chudi nhe gidng nhau nay c6 thé c6, vi du, cdc doan amino axit cai bién

nho hogc thay thé bao toan.

Thuiat ngt “khéang thé don dong ngudi” c6 thé bao gém khang thé don dong véi toan bd
hodc phan 16n trinh tr axit amin cia CDR cua ngudi nguoi dugc san xut, vi du bang
phuong phép tai t5 hop nhu san xuét béi thu vién thuc khudn, béi lympho bao hodc béi

cac té bao lai.

Thuat ngit “khéng thé nhan héa” c6 thé c6 nghia la khang thé tir loai khong phai ngudi
(vi du nhu chudt hodc thd) c6 céc trinh tyr protein da dugc cai bién dé lam ting muic do

trong dong cia ching véi cac khang thé duoc san xuat mot cach tw nhién ¢ nguoi.

Khéng thé ¢6 thé 12 khang thé téi td hop. Thut ng “khang thé ngudi t4i t6 hop” ¢6 thé

bao gdm khéang thé nguoi duge san xuét bang cach sir dung cong nghé ADN tai t6 hop.

Thuat ngt “vung lién két khang nguyén” c6 thé c6 nghia 1a ving cta khéng thé ¢6 ai luc
lién két dic hiéu dbi v6i khang nguyén dich ciia n6 hogc bién thé hogc doan ciia n6. Tot
hon, néu doan nay nay 1a epitop. Viing lién két c6 thé 1a CDR siéu bién hogc phéan chuc
nang cua no. Thuat ngl “phan chirc nang” cia CDR c¢6 thé c6 nghia 1a trinh ty trong
CDR ma thé hién 4i luc ddc hiéu d6i v6i khéang nguyén dich. Phin chtrc nang cia CDR
c6 thé bao gdm phdi tir ma lién két dac hiéu véi khang nguyén dich hodc mét doan cua

no.

Thuéat ngt “CDR” ¢c6 thé c6 nghia 1a ving siéu bién trong cac chudi ning va nhe. Co thé
¢6 mot, hai, ba CDR hoac nhiéu hon trong cac chudi ning va nhe ctia khang thé. Thong
thuong, co it nhat ba CDR trén mdi chudi ma khi tao cAu dang v&i nhau, tao thanh vi tri

lién két khéng nguyén, tire 1a vi tri két hop ba chiéu véi vi tri ndy khang nguyén lién két
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hodc phan tmg dac hiéu. Tuy nhién phai hiéu ring c6 thé c6 bon CDR trong chudi nang

ctia mot sO khang the.

Viéc xac dinh CDR ciing bao gdm ca cac doan chdng 1én nhau hogc céc tp hop nho cia
cac gbe axit amin khi so sanh v&i nhau. Sb gbc chinh xac ma bao gébm CDR cu thé hoac
phan chirc ning cta né s& thay ddi tity thude vao trinh tw va kich thuée ciia CDR. Nguoi
¢6 hiéu biét trung binh trong linh vyc nay thuong co thé xac dinh cac gdc nao bao gdém

CDR cu thé can ¢t vao trinh tu axit amin cuia ving bién doi ctia khang thé.

Thuét ngit “doan chirc nang” cua khang thé co6 thé c6 nghia la phan khang thé ma van giit
duoc hoat tinh chirc nang. Hoat tinh chirc ndng co thé 13, vi du tinh dac hiéu hoic hoat
tinh lién két khang nguyén. Hoat tinh chirc nang ciing c6 thé 13, vi du, chtrc ning tac dong
duoc cung cip boi ving hing dinh cta khéng thé. Thuat ngit “doan chirc nang” cling dy
dinh dé bao gém, vi du, cac doan duoc tao ra bdi qua trinh ti€u hoa proteaza hodc qua
trinh giam khang thé don dong cia nguodi va bang cac phuong phap ADN tai td hop da
duoc ngudi co hidu biét trung binh trong linh vuc k¥ thuat nay biét dén. Cac doan chirc
nang cuia khang thé don dong ctia ngudi bao gbm, vi du cic chudi ning va nhe cua ca thé
va cac doan cia ching, nhu VL, VH va Fd; doan héa tri mot, nhu Fv, Fab, va Fab '; doan

hoé tri hai nhu F(ab'),; chudi don Fv (scFv); cac doan Fc.

Thuét ngtt “doan VL c¢6 thé c6 nghia 1a doan chudi nhe cia khang thé don dong cuia
ngudi trong d6 bao gom toan bo hodc mot phan cia vung bién doi chudi nhe, bao gom

cac CDR. Poan VL ¢6 thé con bao gém cac trinh tu trong vung hang dinh chudi nhe.

Thuét ngit “doan VH” c6 thé c6 nghia la doan chudi nang ctia khang thé don dong cua
ngudi ma bao gdm toan bd hodc mot phan ciia ving bien doi chudi néng, bao gom cac

CDR.

Thuét nglt “doan Fd” c6 thé c6 nghia la ving bién dbi chudi nang cip doi voi vang hing
dinh chudi ning thi nhat, ttrc 1a VH va CH-1. Céc “doan Fd” khéong bao gdm chudi nhe,

hodc cac ving hing dinh thr hai va tht ba cua chudi ning.
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Thuit nglt “doan Fv” co thé c6 nghia 1a doan lién két khang nguyén hoa tri mot cla
khéng thé don dong cta ngudi, bao gbm toan bd hodc mot phan cac ving bién doi cua
cac chudi nang va nhe, va khong c6 cac ving hing dinh ciia cAc chudi ning va nhe. Céc
vung bién ddi cta cac chudi ning va nhe bao gém, vi du, cdc CDR. Vi dy, doan Fv bao
gdm toan bo hoic mot phan ving bién ddi dau tan cung amino c¢6 khoang 110 axit amin

cia ca hai chuoi ning va nhe.

Thuét ngit “doan Fab” co thé c6 nghia 13 doan lién két khang nguyén héa tri mot cia
khang thé don dong clia ngudi ma 16n hon doan Fv. Vi du, doan Fab bao gbm cac ving
bién ddi, va toan b hodc mot phin ciia ving hang dinh thu nhét cta cac chudi ning va
nhe. Do d6, doan Fab con bao g@)m thém, vi du, cac géc axit amin tr khoang 110 dén

khoang 220 cua cac chuoi nang va nhe.

Thuat ngit “doan Fab"™ co thé c6 nghia la doan lién két khang nguyén hoa tri mot cia
khang thé don dong cia ngudi ma 16n hon so v6i doan Fab. Vi dy, doan Fab' bao gdm
toan bd chudi nhe, toan bo ving bién dbi cta chudi ning va toan by hodc mot phén cua
cac ving hang dinh thir nhét va tht hai ciia chudi nang. Vi dy, doan Fab' c6 thé con bao

gdm mot so hodc toan b cac goc axit amin 220-330 cia chuoi nang.

Thuét nglr “doan F(ab'),” ¢ thé c6 nghia la doan lién két khang nguyén ho4 tri hai cta
khang thé don dong ciia ngudi. Doan F(ab'), bao gdm, vi dy, toan bo hodc mot phan cia
cac vung bién dbi ciia hai chudi ning va hai chubi nhe, va c6 thé con bao gém toan bo

hodc mot phan cia céc ving hang dinh thir nhat ctia hai chudi néng va hai chuoi nhe.

Thuat ngit “chudi don Fv (scFv)” c6 thé c6 nghia la doan dung hop cta cac ving bién doi

ctia chudi nang (VH) va chudi nhe (VL) néi véi peptit lién két ngén.

Thuat ngit “khang thé dac hiéu kép (BsAb)’co thé c6 nghia 1a khang thé dac hiéu kép

¢dm hai scFv lién két véi nhau boi peptit lién két ngén hon.

Nguoi ¢co hiéu biét trung binh trong linh vuc k¥ thudt nay déu biét rang cic ranh gidi

chinh x4c cia doan cua khang thé 1a khong quan trong, chi can doan d6 duy tri tinh chirc
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ning. Ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat nay c6 thé thiét ké trinh tu
polynucleotit dé biéu hién doan chirc ning véi cac diém du cubdi bit ky mong mudn dbi
v6i mot ung dung cu thé bang cach st dung cac phuong phép téi t6 hop da biét rd. Poan
chitc cua khéang thé ¢6 thé bao gdm hoic chira doan véi cac ving bién d6i chudi nhe va

chudi ning giong nhau dang ké so vdi cac khiang thé nguoi.

Doan lién két khang nguyén cta khéang thé c6 thé bao gdm hoic chira doan bét ky trong
sb cac doan dugc lua chon tir nhom bao g@)m cac doan VH, VL, Fd, Fv, Fab, Fab’, scFv,
F(ab")>va Fe.

Poan lién két khang nguyén ctia khang thé co thé bao gdm hogc chita mot trinh tu bat ky
trong sd cac trinh tur ving lién két khang nguyén ciia VL, mot trinh ty bét ky trong sb cac
trinh tu ving lién két khang nguyén cua VH, hodc dang két hop ctia cac vung lién két
khang nguyén VL va VH cua khang thé nguoi. S6 lwong thich hop va dang két hop cia
c4c trinh ty ving lién két khang nguyén VH va VL c¢6 thé dugc xac dinh béi ngudi co
hiéu biét trung binh trong linh vuc k¥ thuat nay thy thudc vao ai luc va tinh dac hiéu
mong mudn va myc dich st dung theo du dinh cua doan lién két khang nguyén. Cac doan
chitc hodc cac doan lién két khang nguyén cua céc khang thé c6 thé dé dang duoc san
xuét va phan lap bang cach sir dung phuong phap phd bién dbi v6i nhitng ngudi c6 hiéu
biét trung binh trong linh vgc ky thuét nay. Cac phuong phéap nay bao gbm, vi du,
phuong phéap thiy phén protein, phuong phép tai td hop va tong hop héa hoc. Phuong
phép thuy phan protein dé phan lap cac doan chttc ndng bao gdm viéc st dung céc khang
thé ngudi 1am vat liéu ban d4u. Cac enzym phu hop cho viéc thiy phén protein céc
globulin mién dich & ngudi co thé bao gdm, vi du, papain, va pepsin. Enzym phil hop nay
¢6 thé duoc lya chon dé dang béi ngudi co hiéu biét trung binh trong linh vuc k§y thuét
ndy, tiy thudc vao, vi dy, viéc liéu cac doan hoa tri mot hay hoa tri hai dugc yéu cau. Vi
du, qué trinh phan cit papain tao thanh hai doan Fab' hoa tri mot lién két khang nguyén
va doan Fc. Qué trinh phéan cat pepsin, vi du, cho ra doan F(ab') hoa tri mot. Doan F(ab')
theo sang ché c6 thé dugc khir thém béng viéc st dung, vi dy, DTT hodc 2-

mercaptoetanol dé tao ra hai doan Fab' héa tri mot.
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Céac doan chic nang hoac lién két khang nguyén ctia cac khang thé duoc tao ra boi qua
trinh thuy phén protein co thé duoc tinh sach bang phuong phap sic ky 4i luc va sic ky
cOt. Vi du, céac khang thé khong tiéu hoa dugce va cac doan Fc co thé dugc loai bo béng
cach gin vao protein A. Ngoai ra, cac doan chirc ning c6 thé dugc tinh sach theo dién
tich va kich thude cia chung, bang cach st dung, vi du, sdc ky trao ddi ion va sdc ky loc
gel. Cac phuong phéap nay la phd bién d6i v&i ngudi ¢6 hiéu biét trung binh trong linh

vuc nay.

Khéng thé hodc doan lién két khang nguyén cla khang thé c6 thé dwoc san xuét bang
phuong phap tai t6 hop. Tt hon 13, k¥ thuat nay ban dau phan 1ap polynucleotit ma hoa
cac ving mong mudn ctia chudi nang va chudi nhe cia khang thé. Cac ving ndy c6 thé
bao g@)m, vi du, toan bo hodc mot phén ciia vung bién ddi cua cac chudi nang va nhe. Tt
hon 13, cac vung nay co thé dic biét bao gdm cac ving lién két khang nguyén cua cac

chudi nang va nhe, t6t hon 14 cac vi tri gin két khang nguyén, t6t nhat 1a cac CDR.

Cac polynucleotit ma héa khang thé hoiic cac doan lién két khang nguyén cua khéng thé
theo sang ché c6 thé dugc san xuét bang cach st dung phuong phap da biét dbi v6i ngudi
¢6 hiéu biét trung binh trong linh vuc nay. Céac polynucleotit ma hoa khing thé hoac cac
doan lién két khang nguyén ctia khéng thé c6 thé duogc tong hop truc tiép bang phuong
phap téng hop oligonucleotit da biét trong linh vuc nay. Ngoai ra, cac doan nho hon co
thé dugc tdng hop va két ndi véi nhau dé tao thanh doan chirc ning 16n hon bang céch st

dung cac phuong phép tai t6 hop da biét trong linh vuc nay.

Nhu dugce st dung ¢ day, thuat nglt “tinh ddc hiéu mién dich” c6 thé c6 nghia la ving
lién két ¢6 kha nang phan ¢mg mién dich véi khang nguyén dich, hodc bién thé hodc doan
cua no, béng cach lién két dic hiéu véi né. Cac khang thé hodc doan lién két khéng
nguyén cua khang thé c6 thé twong tac c6 chon loc v6i khang nguyén voi hang s6 ai luc
xép xi 10°5 dén 103 M, tét hon 1a tir 10 d@én 10 M-, tham chi tt hon 14, tr 101° dén
10-12M-1.
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Thuat ngit “phan tmg mién dich” c6 thé c6 nghia 1a ving lién két ¢6 kha ning kich thich

dap ung mién dich khi gin két v6i SEQ ID NO:3, hodc epitop clia no.

Thuat nglt “epitop” ¢ thé ¢6 nghia 1a ving bat ky ciia khdng nguyén c6 kha nang kich
thich, va két hop véi, viing lién két cia khang thé hoac cac doan lién két khang nguyén

cda no.

Theo mot phuong an, T bao gdm phan tir trén co s& axit nucleic. Phan tir trén co s¢ axit
nucleic c¢6 thé 13 aptame. Phan tir trén co s& axit nucleic c6 thé nham dich cac khang
nguyén khdi u CD33/CD34 hodc PSMA, hodc khang nguyén khéi u khac bét ky duoc
ngudi c¢6 hiéu biét trung binh trong linh vuc nay biét dén, vi du nhu duoc mo ta trong tai

liéu cua Orava, E., Biochem. Biophys. Acta, 2010, 1798, 2190-2200.

Aptame 13 cac phan tr axit nucleic hodc peptit ma bat chudc hinh dang dic hiéu, phu
thudc trinh tu va lién két véi céc phéi tir dich dic hiéu dwa trén sy 1ap khép chia va 6
khoa giira aptame va thu thé. Théng thuong, cac aptame c6 thé bao gém cac phan tir
ADN soi don hoic kép (ssADN hodc dsADN) hodc cac phan tir ARN soi don (ssARN).
Cac aptame peptit bao gbm ving peptit bién ddi ngén, ca hai dau dugc gin v6i khung
protein. Aptame co thé duge st dung dé lién két ca dich axit nucleic va dich khong phai

axit nucleic.

Aptame phu hgp cé thé dugc lya chon tir céac hdn hop trinh tu ngau nhién, tr d6 cac
aptame dac hiéu co thé duoc xac dinh 12 lién két v6i khang nguyén duge chon véi i luc
cao. Cac phuong phap san xuét va lya chon cac aptame c6 do dic hiéu mong mubn 12 phd
bién d6i voi ngudi co hiéu biét trung binh trong linh vue k¥ thuét nay, va bao gbém qua
trinh SELEX (su tién hoa c6 hé théng cua cac phdi tir bang cach lam giau theo cap sb
nhan). Tém lai, cac thu vién oligonucleotit 16n duoc tao ra, cho phép phan 13p céac lugng
16m cac axit nucleic chitc ning nhd phuong phap lua chon ldp lai in vitro va khuéch dai
sau d6 thong qua phan tng chudi polymeaza. Céc hé phwong phap dugc uu tién dé san
xuét aptame bao gdm cac phuong phép da boc 19 trong cong bd don qubc t& s6 WO

2004/042083.
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Theo mdt phuong an khac, T bao gdm peptit hodc peptit cai bién. Cac peptit hodc peptit
c4i bién c6 thé bao gém motif RGD trinh tw, nhu mo ta trong tai liéu cia Mousavizadeh,

A., Colloids Surfaces B., 2017, 158, 507-517.

L! ¢c6 thé bao g6m nhém chitc cacbonat, carbamat, este, amit, uré va/hodc lactam (Beck,
A. et. al., Nat. Revs. Drug Disc., 2017, 16, 315-337). Cac cAu ndi néu trén s& duoc biét
dén dbi v6i nhirng ngudi co hiéu biét trung binh trong linh vuc k¥ thuat nay nhu la cac
cau ndi 'dn dinh' c6 12 kha ning chéng thoai héa trong cac té bao va hé tuan hoan hoic
cac lién két 'dé bi phéan huy theo diéu kién' duoc thiét k& dé thoai bién trong cac té€ bao
va/hodc trong hé tuan hoan sau su kién kich hoat duge xac dinh, c6 thé 1a su thay dbi do
pH hodc qua trinh trao dbi chat nhu thuy phan amit hodc este. Qua trinh thiy phén dac
hiéu da dugc mé ta, nhu qué trinh phan cit peptidaza cia dipeptit vi du nhu gbc valin-
citrullin dipeptit chita trong ADC vedotin brentuximab dugc tao tién 1é 14m sang hoic
qué trinh thily phin cua gbc hydrazon dé phan huy trong gemtuzumab ozogamicin. Cac
cau ndi khong phan cat duge bao gbm cac cAu ndi co trong ADC trastuzumab emtansin

duoc tao tién 1€ 1am sang.

acothébing1,2, 3,4,5,6,7,8,9hodc 10.

L! ¢6 thé bao gdm mach md rong cua cac nguyén tir cacbon hogc cac nguyén tu khac
loai, vi du mach polyetylen glycol (PEG) thang hodc phan nhanh, trinh tu axit amin c6
trong tw nhién hodc khéng c6 trong tu nhién tuy y dugc thé hozc mach alkyl thang hozc
phan nhanh tuy y dugc thé. Cau nbi c6 thé duoc xem nhu bao gém khung chinh tuy y
duoc thé, va khung chinh clia cac nguyén ti cacbon va/hodc nguyén tir khac loai. Khung
chinh nay c6 thé bao gdm trong khoang tr 2 dén 100 nguyén ti, t6t hon nita 1a trong
khoéang tir 10 dén 80 nguyén tir hodc trong khoang tir 20 dén 60 nguyén tir. Cac nguyén tir
trén khung chinh c¢6 thé x4c dinh mot hoac nhiéu nhém Cs-Cyo aryl tuy y duoc thé,
heteroaryl ¢6 tir 5 dén 10 canh tuy y dugc thé, C3-Cs xycloalkyl tuy y duge thé va/hoic
cac di vong c6 tir 3 dén 8 canh tuy ¥ dugce thé trong khung chinh. Cac nguyén t trén
khung chinh ¢6 thé bao gém cac nguyén ti cacbon, nito va/hodc oxy. Cac nguyén tir trén
khung chinh c6 thé duoc thé bang H, OH, =0, halogen, C1-Cs alkyl tiy y dugc thé, C3-Cs
xycloalkyl tuy y dugc thé va/hoac C1-Cs alkoxy tuy ¥ duoc thé. L! con c6 thé chira nhém
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chirc ma cho phép chit didu bién STING dugc lién két hoa hoc véi goc hudng dich thong
qua lién két ddng hoéa tri. Vi du cdc nhom thiol, hodc cac gbc xystein c6 thé dugc gin vao
cAu nbi hodc nhom doan dém thong qua nhom maleimit. Hoa hoc lién hgp khac bao gdm
nhom phan Ung lysin, chang han nhu sucxinyl este, pentaflophenyl este, f-lactam amit,
isoxyanat, va isothioxyanat; nhom phan tng azit, ching han nhu alkyn va céc alkyn bién
tinh; nhém phan ing xystein, chang han nhu maleimit, a-haloaxetamit, pyridyl disunphua
va vinyl sulfoxit; va nhém phan ung keton, chang han nhu hydroxylamin, hydrazin va

axyl hydrazit.

Céc ciu ndi co thé lién két voi hop chit co cong thire (I) thong qua nguyén tir C, nguyén
tr O, nguyén tir N hodc nguyén tir S va co thé dugc chirc hoa bang cic nhém bao gbm,

nhung khong gidi han &, cdc nhom sau day;
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Céc cau nbi c6 thé cit duge, khong cat duge, wa nude hodc ky nude. Cau noi cat dugce co
thé nhay cam v&i cac enzym va c6 thé dugc cat bang cdc enzym chang han nhu cac
proteaza. Vi du, cau ndi cat duge c6 the la cau noi valin-citrullin hodc cau noi valin-

alanin. Vi du;
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Cau n6i khong cat dugc c6 theé khong nhay cdm véi proteaza.

L! ¢6 thé bao gdm mach alkyl (vi du n-hexyl, n-pentyl, n-butyl, n-propyl), mach chira
nguyén tir khic loai (vi du etyloxy, propyloxy, butyloxy, pentyloxy, hexyoxy, etylen
dioxy, polyetylen glycol (PEG)), axit amin (gycinyl, alaninyl, axit aminopropanoic, axit

aminobutanoic, axit aminopentanoic, axit aminohexanoic) va cac don vi peptit.

Céc tac giad sang ché da phat hién ra rang cac hop chat theo sang ché c6 thé duoc chic
hoa & cac vi tri khac nhau véi cac cu ndi va cac doan dém khac nhau dé tao ra cac phan
tir lién hop. Cac cau ndi nay c6 thé bao gdm cac nhom tu phéan hiy (vi du p-aminobenzyl
ete hoic amin va/hodc don vi valin-citrullin) ma dugc thiét ké dé giai phong chét diéu
bién STING gbc khi c6 hién tugng thity phan, vi du sy thuy phan amit, peptit hodc

carbamat sau day.

Pham vi cua sang ché bao gém tat ca hop chit dugc dan nhan déng vi dugc dung theo
sang ché trong d6 mot hogc nhiéu nguyén tir dugc thay thé bang cac nguyén tir c6 cung
s6 nguyén tir, nhung c6 khéi luong nguyén ti hodc s6 khéi khac vé6i khéi lwong nguyén

tt hodc sb khdi ma thuong dugce tim thdy trong tw nhién.
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Céc vi du vé cac chat dong vi thich hop dé bao ham trong cac hop chét theo sang ché bao
gdm cac chdt dong vi cta hydro, chang han nhu *H va °H, cacbon, ching han nhu ''C,
13C va 14C, clo, chang han nhu *Cl, flo, chang han nhu F, iot, ching han nhu 21 va '],
nito, ching han nhu *N va 1N, oxy, ching han nhu 10, 170 va '*0, phospho, ching han
nhu 32P, va luu huynh, ching han nhu *°S.

Mot sb hop chét duge dan nhan ddng vi theo séng ché, vi du céc hop chit két hop véi
ddng vi hoat dong phong xa, 1a hitu ich trong cac thir nghiém phén bd thube va/hoidc co
chét trong mo. Céc dbng vi hoat dong phong xa triti, nghia 1a *H, va cacbon-14, nghia la
14C, 13 dic biét hitu ich cho muc dich nay do tinh d€ két hop cta ching va cic phuong
phap phét hién san c6. Viéc thé bang cac chat ddng vi nhu doteri, nghia 1a 2H, c6 thé
mang lai céc loi ich tri liéu nhét dinh do d¢ én dinh chuyén hoéa 16n hon, vi du, thoi gian
ban huy in vivo tdng hodc cac yéu cau vé liéu luong giam, va do vay co thé dugc wu tién
trong mot so trudng hop. Viéc thé bang cac chét doéng vi phat positron, ching han nhu
11C, 18F, 150 va 13N, ¢6 thé 1a hitu ich trong c4c nghién ctu Chup cat 16p phat xa positron

(PET) dé kiém tra sur chiém thu thé cia co chit.

Céc hop chét duoc dan nhan dong vi c¢6 cong thirc (T) thudng cd thé dugc diéu ché bang
céc k¥ thuat thong thuong da biét déi voi nhig ngudi ¢6 hiéu biét trung binh trong linh
vuc k¥ thuit nay hoac bang cac quy trinh twong ty voi cac quy trinh duge mo ta trong
phan cac vi du va quy trinh didu ché kém theo s dung chat phan tng duge dan nhén

ddng vi thich hop thay cho chét phan ing khong dugc dan nhan dugc st dung trudce day.

Phu hop v6i mét khia canh khac cia sang ché, sang ché dé xuét hop chét cé cong thirc

(IX) hoac (III):

6
o %/R Y. i x3 H
R\O/U\(/x3 N R®” \NJ\// | "Q
2 | ' R™ X&q N. 511
X\\x1 N\R” X R
RQ R10 Rg R10
Cong thire (I1) Cong thuce (IIT)

trong do, X!, X2 X3, Q, L, Y, R% R7, R, R%, R!” va R! nhu dugc xdc dinh trong khia
canh th@r nhét; va
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R 1a H hoac C;-Cs alkyl,

hodc phirc hop, mudi, solvat, dang ho bién hodc dang da hinh dugc dung cia no.

Chn phai hiéu 16 ring céc hop chat c6 cong thire (IT) va (III) ¢6 thé dugc st dung dé tong

hop cac hop chét ¢6 cong thire (I).

Tét hon 1a X2 1a CH.

Tét hon 1 Q 1a C=0, SO, hogc CR*R®. Tét hon nita 1 Q 1a C=0.

Tét hon 1a L 1a C1-C alkyl, t6t hon nita I C1-Cs alkyl, va tot nhat 1a ~CHa-.

Tét hon 12 R 1a Cs-Cio aryl tiy ¥ duoc thé. Tét hon nita 1a R 12 phenyl dugc thé. Tham
chi t6t hon nita 12 R® 1a phenyl duoc thé bang it nhat mot halogen va/hoic nhom OH. Tét
nhét 13 R® 13 phenyl duoc thé bang mot hodc hai halogen. Tét hon 12 halogen hozc mdi

halogen la clo hoéc flo.

T6t hon 12 R 12 H hodc metyl, etyl, benzyl hoac tert-butyl. T6t hon nita 1a R 1a H hodc
metyl.

Téthon 13 Y 1a C1-C alkyl, t6t hon nita 1a C1-Cs alkyl, va tot nhat 1a —~CHo-.
Téthon 1aR7 1a H.

Tt hon néu R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don
vong hoac hai vong co tu 5 dén 10 canh tuy ¥ dugc thé, C3-Cs xycloalkyl tuy ¥ duoc thé
hodc C3-Cs heteroxyclyl tuy y duoc thé. Tt hon néu R8 14 Cs-Cyo aryl don vong hodc hai
vong hoac heteroaryl ¢6 5 dén 10 canh don vong hodc hai vong duoc thé bang tir 1 dén 5
phén tir thé, va phén tir thé hodc mdi phén tir thé nay doc 1ap duoc chon tir danh sach bao
gdbm Ci-Cs alkyl, halogen, OH, Ci-Cs alkoxy, Ci-Cs polyfloalkyl, CONR'R?, CN va
azido. Tét hon nita 1a R® ¢6 thé 1 phenyl thy ¥ dugc thé, pyridin ty y dugc thé, naphtyl
tuy y dugc thé, furanyl thy y duogc thé, benzofuranyl tiy y duge thé, thiophen tuy y dugc
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thé, pyridofuran tuy y dugc thé, benzoxazol tuy ¥ duoc thé hodc benzothiazol tuy y duoc
thé. Tt hon néu R? va R!® mdi nhém doc 1ap dugc chon tir nhém gém c6 Ci-Cs alkyl, H,
halogen, CN va azido. Tét hon nita 1a R va R!® mdi nhom doc 1ap duge chon tir nhém
gdm ¢6 C1-Cs alkyl va H. Tét hon nita 1a R® va R'® mdi nhém ddc 14p dwoc chon tir nhom
gdm c¢6 CHs va H. Tét hon néu R'' dugc chon tir nhém gdm c6 C1-Cs alkyl, H, Ci-Cs
alkoxy va C2-Cs alkenyl. Tét hon nita 1a R!! dwgc chon tir nhom gdm c6 C1-Cs alkyl va

H. Tét hon nita 1a R!! dugc chon tir nhom gdm c¢6 CHs va H.

Hop chat c6 cong thire (IT) co thé dugc chon tir:

ol cl cl
o ‘; ; o) Fog ;F o ;F
N. oF N. o~ ~Noof < N. _N__O
~o ¥ o NG OJ\EIY Y Y'Y
N\ N\ N/ N\ = N\
F
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Hop chét ¢6 cong thire (IIT) c6 thé duoc chon tir:
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N__O @) N__O e} N__O
F F ~ ~N ~

F 0 H F 0 H
COVCr ool
F F NoE F NT
F o] H 0 "
N__O N @]
GO < Ol
F F N NS

Pon sang ché nay mé ta hop chét ¢ cong thire (IV):

6
O |'_/R

3
Rg,Y\N&xIN\Q
R7 x%\x - Dn

Iv)

hodc mubi dugc dung hodc tién duoc chét cua né, trong do:
X 1a CR°R!, O, S, S=0 hoidc SO»;

X'1a CR! hoic N;

X?1a CR? hoic N;

X31a CR? hoac N;

7 hodc mdi Z doc 1ap 1a CRM'R'? hoac NR!;

n bf?lng 1 hoac 2;

Q 1a C=0, S=0, SO,, C=S hogc CR'R’;

Lla C1-C6 alkyl tuy y dugc thé, C;-Cs polyfloalkyl, C3-Cs

Cs alkenyl tuy y duge thé, Cy-Cs alkynyl tily ¥ dugc thé, C=0, S=0O, SO,, -CH»C(O)-, -

CH,CONH-, hodc -CONH-;
Y la C;-Cs alkyl tuy y dugce thé, C;-Cs polyfloalkyl, C>-Ce

alkynyl tuy y duoc thé, C3-Cs xycloalkyl tuy ¥ dugc thé, di vong don vong hodc hai vong

c6 tir 3 dén 8 canh tiy ¥ duge thé;
'R!, R? va R3 mdi nhém doc 1ap duge chon tir nhém goém

COOH, CONR'R?, NR'R2, NHCOR!, C;-Cs alkyl tiry ¥ du
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C¢ alkylsulfonyl tuy y dugc thé, C3-Cs xycloalkyl don vong hodc hai vong tity y duoc thé,
C»-C¢ alkenyl tuy y duoc thé, C»-Cs alkynyl tuy y dugc thé, C1-Cs alkoxy tuy y dugc thé,
nhom Ci-Cs alkoxycarbonyl tuy y duoc thé, Cs-Cio aryl don vong hodc hai vong thy ¥
dugc thé, heteroaryl don vong hodc hai vong ¢6 tir 5 dén 10 canh tuy y duge thé, di vong
don vong hoac hai vong co tur 3 dén 8 canh tuy y dugc thé, aryloxy tuy y dugc thé,
heteroaryloxy tuy y dugc thé, va heteroxyclyloxy tuy ¥ duoc thé;

R4 va RS mdi nhom doc 1ap duge chon tir nhém gdm c6 H, halogen, C1-Cs alkyl tiry ¥
duoc thé, (C3-Cs) xycloalkyl tity ¥ duge thé hoge R* va R’ cung v6i nguyén tr ma ching
génvﬁotaothwﬂlvbngxoén;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don vong hodc hai
vong c6 tur 5 dén 10 canh tuy y dugc thé, C3-Cs xycloalkyl tuy y dugc thé hoic di vong
don vong hoac hai vong c6 tur 3 dén 8 canh tiy y dugc thé;

R’ 1a H, C;-Cs alkyl tuy y dugce thé, sulfonyl tuy y dugc thé, C1-Cs alkylsulfonyl tuy y
duoc thé, C3-Cs xycloalkyl tuy ¥ duge thé, C»-Cs alkenyl tuy y duoc thé va C»-Cs alkynyl
tuy v dugce thé;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y duoc thé, heteroaryl don vong hodc hai
vong co tr 5 dén 10 canh tuy y duoc thé, C3-Cs xycloalkyl don vong hozc hai vong tuy y
duogc thé hodc di vong don vong hodc hai vong co tir 3 dén 8 canh tuy y duoc thé;

R® va R'® mdi nhém doc 1ap duge chon tir nhém gdm ¢6 Ci-Cs alkyl tiry ¥ dugc thé, H,
halogen, CN, hydroxyl, CO,H, CONR'R?, azido, sulfonyl, NRI!R2, NHCOR!, C;-C;
polyfloalkyl, Ci-Ce thioalkyl tiry ¥ dugc thé, C1-Cs alkylsulfonyl tuy ¥ duge thé, C-Ce
xycloalkyl tuy y dugc thé, C12-Cs alkenyl tuy y dugc thé, C»-Cs alkynyl tuy y dugc thé,
C1-Cs alkoxy tuy y dugc thé, C;1-Cs alkoxycarbonyl tuy ¥ dugc thé, Cs-Cio aryl don vong
hodc hai vong tuy y dugce thé, heteroaryl don vong hodc hai vong ¢6 tlr 5 dén 10 canh tuy
y duoc thé, di vong tuy y dugc thé, aryloxy tuy y dugc thé, va heteroaryloxy tuy y dugc
thé: hodc R° vaR' cling véi nguyén tir C ma chung gan vao 6 thé két hop dé tao thanh
vong xoén tly ¥ dugc thé; va

R!! va R12 mbi nhom doc 1ap duoe chon tir nhém gdm c6 Ci-Cs alkyl tiry ¥ duogc thé, H,
halogen, CN, hydroxyl, COH, CONR'R?, azido, sulfonyl, NR!R2, NHCOR!, C;-C3
polyfloalkyl, Ci-Cs thioalkyl tity ¥ duoc thé, C1-C alkylsulfonyl tiry ¥ dugc thé, Cs-Cs
xycloalkyl tuy y dugc thé, C,-Cs alkenyl tuy y dugc thé, C»-Cs alkynyl tuy y duoc thé,
C1-Cs alkoxy tuy y dugc thé, C1-Cs alkoxycarbonyl tiy ¥ duoc thé, Cs-Cio aryl don vong
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hodc hai vong tuy y duge thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy
y dugc thé, di vong tuy y dugc thé, aryloxy tuy y dugc thé, va heteroaryloxy tuy y dugc
thé: hoac R' vaR'? ciing v6i nguyén tir C ma chung gén vao c6 thé két hop dé tao thanh
vong xoan tiy y dugc thé;

v6i didu kién 1a khi X 18 S; X!, X2 va X? 1a CH; n bang 1; Z 1a CH»; Q 1a C=O; L 1a -

F F

CHy—: Y 13 —CH>—; R7 1a H; va R® 1a phenyl khong duoc thé, cg , Q? hodc
Cl

¢ thi R® khong phai 12 furanyl khong dugc thé; va
khi X 1a S; X', X2 va X?1a CH; n bﬁng 1; Z 1a CHz; Q 1a C=0; L 1a -CH»—; Y 1a -CH>—;

F

R71aH; vaR®1a Ci thi R® khong phai 12 phenyl khong dugc thé;
hodc phtrc hogp, mudi, solvat, dang hd bién hodc dang da hinh dugc dung cia nd, dé su

dung trong tri liéu.

Don séang ché nay con mé ta hop chat c6 cong thire (IV):

) L

hodac mudi duoc dung hodc tién dugc chét cua no, trong do:
X 1a CR°RY, O, S, S=0 hoac SOz;

X!1a CR! hoiac N;

X?1a CR?hoiac N;

X31a CR? hoic N;

7 hodc mdi Z doc lap 1a CRM'R!2 hodc NR!;

n bﬁng 1 hoac 2; ’

Q 1a C=0, S=0, SO,, C=S hodc CR*R’;
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L 13 C1-Cs alkyl tity ¥ duge thé, C1-Cs polyfloalkyl, Cs-Cs xycloalkyl tiry ¥ dugc thé, Ca-
Cs alkenyl tiy ¥ duge thé, C2-Cs alkynyl tiy y duge thé, C=0, S=0, SO», -CH2C(0)-, -
CH>CONH-, hoac -CONH-;

Y 1a C;-Cs alkyl tuy y duogc thé, C1-Cs polyfloalkyl, C>-Cs alkenyl tuy y dugc thé, C»-Cs
alkynyl tuy y dugc thé, C3-Cs xycloalkyl tiy ¥ dugc thé;

R!, R? va R3 mdi nhom doc 1ap duoc chon tir nhém gém c6 H, halogen, CN, hydroxyl,
COOH, CONR'R2, NR'R?, NHCOR!, C;-Cs alkyl tuy y duge thé, C1-Cs polyfloalkyl, Ci-
C¢ alkylsulfonyl tuy y duoc thé, C3-Cs xycloalkyl don vong hodc hai vong tuy ¥ dugc thé,
C»-Cg alkenyl tuy y dugc thé, C»-Cs alkynyl tiy y dugc thé, C1-Cs alkoxy tuy y dugc thé,
nhom C;-Ce alkoxycarbonyl tuy y duge thé, Cs-Cyo aryl don vong hodc hai vong tiy y
duoc thé, heteroaryl don vong hoc hai vong ¢6 tir 5 dén 10 canh tuy y duoc thé, di vong
don vong hodc hai vong cé tir 3 dén 8 canh tuy y duoc thé, aryloxy tuy y dugc thé,
heteroaryloxy tuy y dugc thé, va heteroxyclyloxy tuy y dugc thé;

R* va RS mdi nhém ddc 1ap dwoc chon tir nhém gdm c6 H, halogen, Ci-Cs alkyl tuy ¥
duge thé, (C3-Cs) xycloalkyl tity ¥ duge thé hoic R* va R’ cung véi nguyén tir ma ching
gin vao tao thanh vong X04n;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don vong hodc hai
vong c6 tur 5 dén 10 canh tuy y duoc thé, C3-Cs xycloalkyl tuy y dugce thé hoac di vong
don vong hodc hai vong co tir 3 dén 8 canh tiy y dugc thé;

R’ 1a H, C;-Cs alkyl tuy y dugc thé, sulfonyl ty y dugc thé, C1-Cs alkylsulfonyl tuy y
duoc thé, C3-Cs xycloalkyl tiy ¥ duoc thé, C»-Cs alkenyl tuy y duoc thé va C»-C alkynyl
thy v duoc thé;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y duogc thé, heteroaryl don vong hodc hai
vong ¢o tir 5 dén 10 canh tuy y dugc thé, C3-Cs xycloalkyl don vong hodc hai vong tiy y
duoc thé hodc di vong don vong hoic hai vong ¢6 tir 3 dén 8 canh tuy y duogc thé;

R® va R! m&i nhom doc 1ap duoc chon tir nhém gdm c6 Ci-Ce alkyl tily ¥ duoc thé, H,
halogen, CN, hydroxyl, CO,H, CONR'R?, azido, sulfonyl, NR'R?, NHCOR!, C;-C3
polyfloalkyl, Ci-Cs thioalkyl tiry y dugc thé, C1-Cs alkylsulfonyl thy ¥ dugc thé, Cs-Ce
xycloalkyl tuy y dugc thé, C-Cs alkenyl tuy ¥ dugc thé, Co-Ce alkynyl tuy y dugc thé,
C1-Cs alkoxy tuy y duoc thé, C1-Cs alkoxycarbonyl tiy y dugc thé, Cs-C1o aryl don vong
hodc hai vong tuy y dugce thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy
y duogc thé, di vong tuy y duge thé, aryloxy tuy y dugc thé, va heteroaryloxy tuy ¥ dugc
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thé: hodc R® vA R cling v6i nguyén tir C ma ching gan vao ¢6 thé két hop dé tao thanh
vong xodn iy y dugc thé; va

R!! va R'2 mdi nhom doc 1ap duge chon tir nhém gdm co Ci-Cs alkyl thy ¥ duoc thé, H,
halogen, CN, hydroxyl, CO2H, CONR'R?, azido, sulfonyl, NR!R2, NHCOR!, C;-C3
polyfloalkyl, C1-Cs thioalkyl tiry ¥ dugc thé, C1-Cs alkylsulfonyl tiry y duge thé, Cs-Ce
xycloalkyl tuy y duoc thé, C»-Cs alkenyl tuy y duoc thé, C2-Cs alkynyl tuy y duoc thé,
C1-Cs alkoxy tuy y dugc thé, C1-Cs alkoxycarbonyl tuy y dugc thé, Cs-Co aryl don vong
hodc hai vong tuy y dugce thé, heteroaryl don vong hodc hai vong co tir 5 dén 10 canh tiry
y duoc thé, di vong tiy ¥ dugc thé, aryloxy tuy y dugc thé, va heteroaryloxy tiy y dugc
thé; hodc R vaAR!? ciing v6i nguyén tir C ma chiing gin vao ¢6 thé két hop dé tao thanh
vong xoan tity y dugc thé;

véi didu kién 13 khi X 1a S; X!, X2 va X? 1a CH; n bang 1; Z 1a CHz; Q 1a C=O; L 1a -

F. Cl
JP 2 0
CHy,— Y la -CH>— R71a H; vaR® 1a F cl hodc thi R® khong phai 1a

furanyl khong dugc thé;
khi X 13 S; X!, X2 va X312 CH; n bang 1; Z 1a CHy; Q 12 C=0; L 1a -CH>—; Y 1a ~CHz—;
F

R71aH;vaR®1a ¢ thi R® khong phai 1a phenyl khong dugc thé, thiophenyl khong
dugc thé, pyridinyl khong dugc thé, furanyl khong dugc thé, tetrahydrofuranyl khong

F
joals i oUeh
duoc thé, F JF F hoic N ;

khi X 12 S; X!, X2 va X3 1a CH; n bang 1; Z 1a CHy; Q 1a C=0O; L la CH»—; Y la
F

—CH,CH>—; R71aH; vaR®1a ¢ thi R® khong phai 12 phenyl khong dugc thé;

khi X1a'S; X!, X2vaX31a CH; nbang 1; Z 1a CHp; Q 14 C=0; L 1a -CH>— Y la fj;

F
R71aH;vaR®1a ; thi R® khong phai 1a phenyl khong duoc thé;
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khi X 1aS; X!, X?va X?1a CH; n béng 1;Z 1a CHy; Q la C=0; L 1a -CH»—; Y la -CH»—;
R’ la H; va R® 1a phenyl khong duoc thé thi R® khong phai 1a furanyl khong dugc thé,
l

W F N
©io|, @o/ hoic \_zﬂ‘r :

phenyl khong dugc thé,
khi X 12'S; X!, X2 va X3 1a CH; n bang 1; Z 1a CHy; Q 1a C=0 hodc CH; L 1a -CH>— Y

cl
Aa-CH,— R71aH;vaR¢1a © thi R® khong phai 12 furanyl khong dugc thé;
khiX1aS; X!, X?vaX?1aCH; n bé'lng 1; Z 1a CHy; Q 1a C=0; L 1a -CH>—; Y la -CHa—;

F
R7IaH;vaRé1a & : thi R® khong phai 1a furanyl khong dugc thé;
khi X 14 S; X!, X2 va X3 1a CH; n bang 1; Z 1a CHa; Q 1a C=0; L 1a -CHy—; Y 1a -CHo>;

cl *51
R71a H; va R® 1a iH thi R® khong phai 1a furanyl khong dugc thé, : Cl hoic

QE

khi X 12 S; X!, X2 va X3 1a CH; n bang 1; Z 1a CHy; Q 1a C=0; L 1a —-CH>—; Y 1a —CH»>—;
Cl

R71aH; vaR®1a H77 thi R® khong phai 1a furanyl khong dugc thé hodc : cl; va

khi X1aS; X!, X2vaX®1aCH; nbang 1; Z 1a CHy; Q1a C=0; L 1a—CHo— Y 1a H/kré,

cl
R71aH;vaRola & thi R® khong phai 1a phenyl khong dugc thé;

hoéc phtrc hop, mubi, solvat, dang hd bién hodc dang da hinh dugc dung cua no.
Tét hon néu khi X 1a'S; X!, X2 va X3 1a CH; n bang 1; Z 1a CHa; Q 1a C=0; L 1a -CHx—;

Y 14 —CH»—; R” 1a H; va RS 1a phenyl tiy y dugc thé thi R® khong phai 12 heteroaryl c6 5
hodc 6 canh tuy ¥ dugc thé hoic tetrahydrofuranyl.
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Tét hon néu khi X 12 S; X!, X2 va X3 1a CH; n bang 1; Z 1a CH,; Q 1a C=0; L 1a —CH—;

F
R71a H; vaR® 1a ; thi R® khong phai 1a phenyl khong duge thé hodc xyclohexan
khong duoc thé.

Tét hon néu khi X 1a S; X!, X2 va X° 1a CH; n bang 1; Z 1a CHy; Q la C=0; L 1a -CH»—;
Y 13 C1-C; alkyl tuy ¥ duoc thé; R7 1a H; va R® 1a phenyl tiry ¥ dwoc thé thi R® khong phai
1a heteroaryl c6 5 hodc 6 canh tuy y duoc thé, phenyl tuy y duoc thé hoic
tetrahydrofuranyl.

Sang ché cling mé ta hop chit c6 cong thirc (V):

@) I_/F\)6
|
3
NEANE NP S
R kR
\\x'l ‘R11
R9 R‘IO
(V)

hodc mudi dugc dung hoic tiéu dugc chét cua né, trong do:

X!1a CR! hoic N;

X2 1a CR? ho#c N;

X3 1a CR3 hoic N;

Q 1a C=0, S=0, SO, C=S hodc CR*R’;

L 1a C-Cg alkyl tuy y dugc thé, C1-C; polyfloalkyl, C3-Cs xycloalkyl tiiy y dugc thé, Cy-
Cs alkenyl tiy ¥ duge thé, Co-Cs alkynyl tily ¥ duge thé, C=0, $=0, SO, -CH2C(O)-, -
CH>CONH-, hoac -CONH-;

Y 12 C1-Cs alkyl tiry y dugc thé, C1-Cs polyfloalkyl, C»-Cs alkenyl tity ¥ dugc thé, C2-Ce
alkynyl tuy y duoc thé, C3-Cs xycloalkyl tuy ¥ dugc thé;

R!, R? vi R® mdi nhém doc 1ap duoc chon tir nhém gdm c6 H, halogen, CN, hydroxyl,
COOH, CONR'R2, NR'R2, NHCOR!, C;-Cs alkyl tiy y dugc thé, C1-Cs polyfloalkyl, Ci-
Ce alkylsulfonyl tuy y dugc thé, C3-Cs xycloalkyl don vong hodc hai vong tiy y duoc thé,
C»-Cs alkenyl tuy y duoc thé, C,-Cs alkynyl tuy y dugc thé, C1-Cs alkoxy tuy y dugc thé,
nhom C;-Cs alkoxycarbonyl tuy y duoc thé, Cs-Cio aryl don vong hodc hai vong tiy y
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duge thé, heteroaryl don vong hodc hai vong ¢6 tir 5 dén 10 canh tiy y dugc thé, di vong
don vong hodc hai vong co tur 3 dén 8 canh tuy y duoc thé, aryloxy tuy y duoc thé,
heteroaryloxy tuy y dugc thé, va heteroxyclyloxy tuy y duogc thé;

R* va R® mdi nhém doc 1ap duge chon tir nhoém gém cd H, halogen, C;-Cs alkyl tuy y
duoc thé, (C3-Cs) xycloalkyl tity ¥ duge thé hogc R* va R® ciing v6i nguyén ti ma ching
gin vao tao thanh vong X0&n;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don vong hogc hai
vong ¢o tur 5 dén 10 canh tuy y dugc thé, C3-Cs xycloalkyl tuy y dugc thé hoic di vong
don vong hoac hai vong c6 tur 3 dén § canh tuy y dugc thé;

R’ 1a H, C;-Cs alkyl tuy y dugce thé, sulfonyl tuy y dugc thé, C1-Cs alkylsulfonyl tuy ¥
duge thé, C3-Cs xycloalkyl tiy y duge thé, C»-Cs alkenyl tiy y dugc thé va C»-Cs alkynyl
tuy y duoc thé;

R8 1a Cs-Cyp aryl don vong hodc hai vong tuy y duoc thé, heteroaryl don vong hodc hai
vong ¢6 tir 5 dén 10 canh tiy y duge thé, C3-Cs xycloalkyl don vong hodc hai vong tuy y
dugc thé hodc di vong don vong hodc hai vong ¢6 tir 3 dén 8 canh tiy y duoc thé;

R? va R! mdi nhom doc 1ap duoc chon tir nhém gdm c6 C1-Cs alkyl tury ¥ duge thé, H,
halogen, CN, hydroxyl, COH, CONR'R?, azido, sulfonyl, NR!R2, NHCOR!, C;-C3
polyfloalkyl, C1-Cs thioalkyl thy y dugc thé, C;-Cs alkylsulfonyl tuy y dugc thé, C3-Cs
xycloalkyl tuy y dugc thé, C,-Cs alkenyl tuy y duge thé, C,-Cs alkynyl tuy y dugc thé,
C1-Cs alkoxy tiy y duogc thé, Ci-Cs alkoxycarbonyl ty ¥ duoc thé, Cs-Cjo aryl don vong
hoic hai vong tily ¥ dugc thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy
y duoc thé, di vong tuy ¥ dugc thé, aryloxy tuy ¥ dugc thé, va heteroaryloxy tuy y dugc
thé: hodc R® va R ciing v6i nguyén tir C ma ching gén vao c6 thé két hop dé tao thanh
vong xodn tiy y duge thé; va

R!! dugc chon tir nhém gdm c6 Ci-Cs alkyl tiy v dwoe thé, H, hydroxyl, CONR'R?,
sulfonyl, NR'R?, NHCOR', C;-C3 polyfloalkyl, Ci-Cs thioalkyl tuy y duoc thé, C1-Ce
alkylsulfonyl tuy y duoc thé, C3-Cs xycloalkyl tuy y dugc thé, C,-Cs alkenyl tuy y duoc
thé, C»-Cs alkynyl tity ¥ dwoc thé, C1-Ce alkoxy tiy y dugc thé, C1-Cs alkoxycarbonyl tiy
y dugce thé, Cs-Cio aryl don vong hogc hai vong tuy y dugc thé, heteroaryl don vong hodc
hai vong c6 tir 5 dén 10 canh tuy ¥y dugc thé, di vong tury y duoc thé, aryloxy tuy y dugc
thé, va heteroaryloxy tuly ¥ dugc thé;

hoéc phtrc hop, mudi, solvat, dang hd bién hodc dang da hinh dugc dung ctia no.
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T4t ca cac dAu hiéu dugc mb ta & dy (bao gdm cac yéu cau bao ho kém theo, hinh v& va
t6m tat bat ky), va/hodc tat ca cac bude cia phuong phap hodc quy trinh bét ky dugc boc
10, ¢6 thé dugc gop v6i khia canh bét ky trong sd cac khia canh trén day theo cach két
hop bat ky, ngoai trir cac cach két hop trong do it nhit mot sb trong sb cac d4u hiéu

va/hodc bude nhu vay 1a loai trir 1an nhau.

Mo ta van tat cac hinh vé

Dé hiéu 15 hon vé sang ché va dé thé hién cac phuong 4n twong ty co thé dugc dua vao
thuc hién, gio day, viéc tham chiéu sé& dugc tién hanh, béng cach vi du, dén cac Hinh vé
kém theo, trong do: -

Fig. 1 thé hién tan s6 alen cia cac dang da hinh chu yéu cua STING cla ngudi c6 nguon
gbc tir co s& dit liéu ciia Dy 4n 1000 b gen ngudi;

Fig. 2 thé hién céc thi nghiém thAm tach protein (Western blot) giita cac protein STING
cia ngudi duge két hop voi cac hop chét theo sang ché hodc miu dbi chung st dung chat
dan (VC) va duoc i véi cac khang thé dac hiéu voi STING da phosphoryl héa (pSTING),
IRF3 da phosphoryl héa (pIRF3), ACTIN, STING téng s6 (STING), va IRF3;

Fig. 3 thé hién két qua vé ndéng do xytokin dugc do béi thir nghiém ELISA cua céc té bao
don nhan méau ngoai vi (PBMC) cta nguoi duoc kich thich béi cac hop chét theo sang
ché so voi mau dbi ching khong duge kich thich (Unstm); va

Fig. 4 thé hién su phat trién cta khdi u theo thoi gian (tinh theo ngay) ¢ nhiing con chudt

duoc tiém trong khéi u theo liéu lugng boi cac hop chét theo sang ché hodc VC.

M6 té chi tiét sang ché

Cic so dd tong quat

So db téng quat 1

Céc hop chét c¢6 cong thire (I) c6 thé duoc diéu ché tir cac hop chét c¢6 cong thirc (IT) va
(III) bang cach sir dung phan (g tao thanh lién két amit, nhu dugc thé hién dudi day.
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Amit hoa |
R6

R6
I
Ho)k( <|||) _ RET N JK(
T\< R 0 T\< R

R9 R0 R9 R10

Qua trinh hoat héa st dung cac diéu kién tiéu chuin cua axit carboxylic cua hgp chét co
cong thirc (IT) st dung bazo hitu co thich hgp va tac nhan tao cdp thich hgp. Téc nhan tao
cap dugc vu tién 1a EDCI cung véi HOBt, T3P, HATU, HBTU hoac BOP. Cac bazo hiru
co dugc uu tién bao gdm DIPEA hodc TEA trong dung méi hitu co thich hop ching han
nhu DCM, DMF, DMA hoic MeCN. C6 thé I4c hoac khudy hon hop phan Gng & nhiét do
trong phong.

Céc hop chat ¢ cong thie (IT) va (TI) c6 san 6 dang thuong mai hodc c6 thé duoc tong
hop bdi nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nay. Cu thé 1, cac phuong
phap tong hop cac hop chét ¢ cong thire (II) dugc md ta trong Cac so d6 tdng quat 2 dén
4 (dudi day).

So dod téng quat 2

Céc hop chit c6 cong thirc (IT) co thé duoc tong hop tir cac este c6 cong thuc (IV), trong
do R 1a metyl, etyl, benzyl hodc terz-butyl, bang phan ting thity phan.

R6 6

R
|
Thuy phan L HO/U\(
RQ R10 9 R1O
(V)

Hop chét c6 cong thirc (IV) ¢6 thé dugc phan tng véi chit kiém hogc bazo thich hop dé
trai qua qua trinh thiy phén va tao ra hop chét c6 cong thic (II). Chét kiém hoic bazo
thich hop co thé 1a LiOH, KOH, NaOH ho#c K»>CO3, va phan Umg nay co thé duoc thuc

hién trong dung dich chira nuéc.

So dd tong quat 3

Theo céch khac, cac hop chit c6 cong thie (IT) 6 thé thu duoc tir halogenua c6 cong
thirc (V) nhu dugc thé hién trong so dd tong quat dudi day.
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[ |
3 |
halO\l//xLN;Cn) Xyanua hoa NC\(/XB‘ N Q Thiy phén . HO)K(
2 |
Ay Nsgi x%\x1 N.g11 R“
Rg Rm RQ R‘IO R9 R1O
V) (VI (1

Dau tién hop chét c6 cong thirc (V) trdi qua phan Gng xyanua héa tao ra hop chét c6 cong
thic (VI). Phan Gng nay co thé duogc thuc hién khi st dung CuCN hodc ZnCN; trong
dung mdi phan cuc & nhiét do cao voi chit xuc tac thich hop. Dung méi phén cyc nay c6
thé 1a NMP, DMF, DMA hoac MeCN va chét xtc téc c6 thé 1a tetrakistriphenylphosphin
paladi(0). Hop chét co cong thire (VI) sau do co thé trai qua phan tng thuy phén tao ra
hop chét c6 cong thirc (IT). Cu thé 13, hop chat c6 cong thirc (IT) co thé dugc thity phan
bang cach sir dung dung dich chira nuge cia chét kiém, chang han nhw NaOH, LiOH va
KOH, hojc axit, chang han nhu HCI, & nhiét do cao.

So dod téng quat 4

Trong mdt quy trinh thay thé khac, hop chét c6 cong thic (V) c6 thé trai qua phan g
carbonyl hoa truc tiép dé tao ra hop chét c6 cong thirc (IT), nhu duge thé hién dudi day.

6
L/RG R
|
halo\(/X3l N Q Carbonyl héa HO/u\/
2 ' >
X*xl( N-gi 1<
RQ R'lO Rg R10

(V)
Phan tmg nay c6 thé duge thuc hién bang cach st dung khi CO khi ¢6 mat chét xuc tac
thich hop trong dung moi phén cuc thich hgp. Chat xtic tac nay c6 thé 1a chét xuc tac Pd,
Rh, Ir hoic Fe, va dung mdi nay c6 thé 1a NMP, DMF, DMA hodc MeCN déi v6i phan
ung dugce thuc hién khi c6 mat chét 4i nhan thich hop chéng han nhu nuéc hodc rugu (dé

diu ché este twong Gng).

So do tdng quat 5

Céc hop chét ¢6 cong thire (IV), (V) va (VI) ¢6 thé dugce tong hop béi ngudi c6 hiéu biét
trung binh trong linh vuc k§ thuat nay thong qua phan tng alkyl hoa/axyl hoa/sulfonyl
héa v&i hop chét c6 cong thirc (VII), trong d6 G 1a nhom réi chuyén chang han nhu
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alkylaryl(het), alkyl, aryl(het), xycloalkyl, alkylxycloalkyl halogenua, triflat hoac tosylat

thy v duoc thé.
RG
L\RG
j;< (VI
(iii) 1< "
R R10 RO RmR
(VI (V)

So db tdng quat 6

Hop chét c6 cong thire (IX) ¢6 thé duogc didu ché theo quy trinh bay budc, nhu dugc thé
hién dudoi day, tr hgp chét c6 cong thitc (XVI), trong d6 R 1a metyl, etyl, benzyl hodc

tert—butyl.
NO;  Brom hoa /U\/ NO2 Aminhéa R.q NO,  Phan ung Kkhur
LRW (iv) x2 B (v) 1< 1 (V|)
9 R 0
xviy R (XV) (XN)
RO
Q H Loe
Okﬁ NH, Tao thanh ure R\O)J\(/XB N\(O G (Vll? R\ | \(
19<N1;)R” (vii) XZ\\X];(N‘R” (iii) xz\ y (||)
(X R R® R0 R¢ RmR
(XIT) o)
6 RB
RE, N,y 0 -
3
HOJY % —w RS e
XZ\ R‘11 R7 XZ\\X N‘R‘I‘l
R9 R0 RY R10
(IX)

Déu tién, hop chét c6 cong thire (XVI) ¢6 thé du gc brom héa, st dung Br; hodc ngudn
brom, ching han nhu NBS, tao ra hgp chét c6 cong thie (XV). Hop chét nay sau d6 co
thé duoc amin hoa, st dung NHa2R®, dé tao ra hop chét c6 cong thirc (XIV). Nhém nitro
trén hop chit c6 cong thirc (XV) sau do co thé duoc khir bang chit khir thich hop dé tao
ra hop chét c¢é cong thirc (XIII). Hop chét c6 cong thire (XIII) sau d6 co thé duoc cho
phan ung voi ngudn carbonyl thich hop dé tao ra hop chét c6 cong thirc (XII). Ngudn

carbonyl ¢6 thé 13 1,1-carbonyl-diimidazol, phosgen hodc triphosgen.

Hop chit c6 cong thire (XII) sau d6 c6 thé trai qua phan tng alkyl hoa/axyl hoa/ sulfonyl
héa, nhu dugc md ta trong So d6 tong quat 5, tao ra hop chét c6 cong thie (XI). Hop chat
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nay c6 thé trai qua phan Gmg thuy phan, nhu dugc mo ta trong So dd tong quat 2, tao ra
hop chét c6 cong thic (X). Cubi cung, hop chit nay c6 thé dugc phan tng véi hop chét
c6 cong thuc (IIT), nhu duwge mo ta trong So dd téng quét 1, tao ra hgp chét c6 cong thirc
(IX).

Can phai hiéu rd rang hop chét c6 cong thirc (IX) 1a hop chét c6 cong thire (I) trong d6 Q
la C=0.

So dod téng quat 7

Hop chét c6 cong thirc (XVII) c6 thé dugce diéu ché theo quy trinh tdm budce, nhu dugce
thé hién dudi day, tr hop chét c6 cong thirc (XXV), trong d6 R la metyl, etyl, benzyl
hodc tert-butyl.

Q Phén tng O "
R X3 bao vé R Nitrat hoa
RO Akylhéa hoa R0 R
XZ\X( NH (vm j\r CF3 (i) \’\\(
(Xxv) R® (XXIv) R ooan) R®

\R Phan tng
NO, Phan ing khtt & R

J\( dong vong R, J\/ \f
Ir Fz  Tao thanh j/\r xn) j/\‘/ R
carbamat

oy R® (xi) XXy R® XX) R®
R RG /R6
G’ R7 3
(V||) R\O YOThuyphan HO/U\/ \( (III re Y~ /U\(X Y
(iii) X2 (i) 0 7 X2 .
R11 R” 0} R”
xix) R® vy R® xviy R

Dau tién, hop chit ¢6 cong thire (XXV ) ¢6 thé duogc bao vé boi cac nhom axetyl hoa su
dung céc chit phan tng ching han nhu TFAA, BOC-anhydrit va axetic anhydrit tao ra
hop chit c6 cong thire (XXIV). Hop chét nay c6 thé duoc alkyl hoa sit dung alkyl
halogenua thich hgp (R'"'-G) khi c6 mit bazo thich hop chang han nhu NaH, K2COs,
KHCO3, CsyCO;3; hodc ‘BuCOOK/Na taovra hop chét c6 cong thirc (XXIII). Phan tng
nitrat hoa tiép theo c6 thé duoc thuc hién trén cac hop chét c6 cong thire (XXIII) véi hén
hop nitrat hoa tao ra hop chét c6 cong thirc (XXII). Nhom nitro trén cac hop chét co6 cong
thirc (XXII) sau do co thé bi khir bing cac phwong phap hydro héa dugc xic tac béi Pd
hodc bing cach s dung phuong phép natri dithionit va TBASH nhu dugc mo ta trong

Quy trinh tong quat 11 thu duge din xuit amino trong (g ma trong phan Ung tiép voi
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etyl cloroformat khi c6 mat bazo hitu co hodc v0 co thich hop ching han nhu pyridin
hodc K2COs d tao ra hop chéit c6 cong thie (XXI). Hop chat nay c6 thé trai qua qua
trinh déng vong tao ra hop chét co6 cong thire (XX) bing cach sir dung két hop bazo va
dung moi thich hgp chang han nhu K>CO3 va metanol.

Hop chét co cong thire (XX) sau do c6 thé trai qua phan tng alkyl hoa/axyl hoa/ sulfonyl
hoéa, nhu duoc mo ta trong So do tbng quat 5, tao ra hop chét co6 cong thire (XIX). Hop
chit nay c6 thé trai qua phan tng thiy phéan, nhu dugc mo ta trong So dd téng quat 2, tao
ra hop chét c6 cong thirc (XVIII). Cubi cung, hop chét ndy sau d6 co thé dugc cho phan
ung voi hop chét c6 cong thire (III), nhu dugc mé ta trong So dd téng quat 1, tao ra hop
chit c6 cong thire (XVII).

Cén phai hiéu r& rang hop chét c6 cong thirc (XVII) 12 hop chét c6 cong thirc (I) trong do
Q1la C=0.

So db tdng quat 8
Hop chét ¢6 cong thirc (XXX) ¢6 thé dugc bién ddi thanh hop chét c6 cong thire (XXIX)
ma c6 thé duoc tao dan xuit tiép thanh (XXVIII), (XXVII) va (XXVI) nhu duge mo ta

F o} F 0
pon ;QO“ pog
O
Yo J\(x3 N_C n X )H/
8 ~
RN R 9 xen v ) \f
RE Xyr? N. i1 (xm) ’ R” (xw) R N i1

poxx) R XXIX) R® oxviiny R

y (xvii)
‘)Q/ G // O. /9
\OH

Yo )H/ Yo )g/
—— R R
R‘H R11

dudi day.

(xv)
m=>1
xxviny R® ooxviy R

m=1.23.4
G =0 hoic NH

Déu tién, hop chat c6 cong thirc (XXX) c6 thé trai qua phan mg khtr metyl v6i cac chét
phan Umg thich hop chang han nhu BBr3, BCls, AlCl3, hoac HBr trong cdc dung mdi thich
hop ching han nhu DCM, DCE, toluen hodc nuéc dé tao ra cac hop chét phenolic twong
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tmg ¢6 cong thire (XXIX). Thr hai, cac hop chét nay sau d6 c6 thé dugc st dung trong
cac didu kién khac nhau dé thu duge cic san phém khac nhau. Rugu hodc amin mach kéo
dai co thé duoc tao thanh tir phan tng gilta hop chét c¢6 cong thirc (XXIX) v6i rugu/amin
dugc thé nhom halo thich hop hoic este tao ra hop chit c¢6 cong thire (XXVIII). Cubi
cung, cac hop chét ¢6 cong thire (XXIX) con cd thé duoc bién dbi thanh céc tién dugc
chit phosphat twong tng cla ching ching han nhu hop chét ¢6 cong thirc (XXVII) va
(XXVI) str dung cac chét phan ing phosphoryl hoa thich hop.

So dd tobng quat 9

Hop chat c6 cong thire (XXXV) ¢6 thé duge chuyén thanh nhiéu dang tién dugc chét cua

cac hop chit gbe clia ching nhu dugc mo ta dudi day.

F 0
12
Lot
R13
X3
ReY k( \f F

7
R R11 HO_ on

(xxxw) RS 0%

‘(Xix) R® Y\RJ\( T\r\f

F F
(xvii) ooxxin R®
o~ OH

X Jk( oY )K(x3
R \f R R7 X2 e N (xvi
R R” (xm) “R1 (xv)\‘ HO _OH
ooxxvy R (xxxv) R® o \\
J\(x3
R7

l (xviil)

9
F o (xxxn) R

/U\ 1 m=1,23,4
0 O/R

N R11

s R)K( I{Y ﬂ

oK1y R®

Déu tién, hop chat c6 cong thirc (XXXVI) ¢6 thé trai qua phan Gng khir metyl dé tao
thanh hop chét c6 cong thirc (XXXV) nhu duge mo ta trong So d6 tong quat 9. Hop chét
c6 cong thire (XXXV) sau do co thé dugc tao dan xuat thanh céc tién dugc chat khac
nhau vi du cacbonat (XXXI), carbamat (XXXIV) va cac phosphat (XXXIII) va (XXXII)
vé6i cac chit phan tmg phosphoryl hoa thich hop nhu duge mo ta trong cac Quy trinh tong
quat 15-19.
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So dd tdng quat 10

Hop chét c6 cong thirc (XXIX) ¢6 thé dugc bién doi tiép thanh cc dan xuat dihydroxy
cha cac hop chat c6 cong thire (XXX VII), (XXX VIII) va (XXXIX) nhu duge md ta dudi

day.
OH
F o _A_OH
oY /U\/x
N R‘I'I
(XXXIX) R®
(XX‘ OH

RB’Y\ \]// () RE" \( (i) re Y~ L
R’ 1 11 \(
R R R11

R® XL R®
0o ( (xxxvm) R?
(xxiii) OH
F o L _on
oY )K(
2 N R11
(xxxvn) R®

Dau tién, hop chat c6 cong thirc (XXIX) co thé duoc bién ddi thanh dan xuét allyl cua
cong thirc (XL) bang cach xir 1y v6i allyl bromua khi ¢6 mit bazo yéu chang han nhu
NaH, K,CO3, NaHCOs3, tBuCOOK hodc bazo hitu co chéng han nhu TEA hoac DIPEA.
Thir hai, hop chit nay c6 thé trai qua phan tmg dihydroxyl hoa véi osimi tetroxit hodc
KMnOy dé tao ra hop chét c6 cong thire (XXXIX) & dang hon hop raxemic. Hop chét c6
cong thirc (XL) c6 thé con trai qua phan tng dihydroxyl hoa bét dbi v6i chit phu trg bat
dbi xtmg AD-mix-o va AD-mix-B @8 tao ra chdt ddng phin ddi anh R tuong Gng
(XXX VIII) va chit ddng phan déi anh S (XXXVII) trong img.

So dd tong quat 11

Hop chat c6 cong thire (XLIT) c6 thé duoc diéu ché theo quy trinh sau bude, nhu duge
thé hién du6i day, tir hop chit c6 cong the (XLVI) va axit 2,4-diflo-3-metylbenzoic,
trong do R 1a H, metyl, etyl, etanol, benzyl hodc ferz-butyl.
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F F F
R
jg\mo“ j@\(o\—’ B’JQYO\ F
F O F O F O 0.

R Y )K(
HOJKK \f <'"> R Y (XLv) R?
R11 (i) 7 R11

(XLVI) R® (XLV) R®

F F
H
OH N\R
ne s J\( \( oY )K( \[4

(W R I‘/ 11 bov) R 1/ 11

‘R ‘R

oy Re (XL R

Pau tién, axit 2,4-diflo-3-metylbenzoic c6 sin & dang thuong mai duwgc bién dbi thanh

metyl este twong tmg ma co thé duge xir Iy bang NBS trong budc brom hoa dan dén su

tao thanh metyl 3-(brommetyl)-2,4-diflobenzoat. Thir hai, hgp chét ¢6 cong thirc (XLVI)

ma c6 thé dugc diéu ché theo cac phuong phap duge mo ta trong So dd tong quat 7 ¢ thé

trai qua phan ung amit héa v6i amin thich hop dé tao ra hop chat c6 cong thuc (XLV).

Hop chét nay sau d6 c6 thé trai qua phan Ung alkyl héa v6i metyl 3-(brommetyl)-2,4-

diflobenzoat khi c6 mat bazo yéu nhu duge md ta trong So do téng quat 7 dé tao ra hop

chét c6 cong thire (XLIV) ma khi thity phén c6 xtc tac la bazo co thé thu dwoc hop chit

¢6 cong thuc (XLIII). Cudi cing, hop chét c6 cong thire (XLIIT) c6 thé trai qua phan

{mg tao cip amit v6i amin thich hop khi ¢6 mét tic nhan tao cap amit thich hop (chéng

han nhu HATU, HBTU, CDI, HOBT, EDCI hoac TPP) tao ra cac hop chét c6 cong thirc
(XLII).

Quy trinh tong hop téng quat
Quy trinh téng quét 1

Amit hoa
R6 H R6
RE. Ng
Y Yoy
HO (1) L RO
X% Rﬂ (i)
R? R RQ R10

(In
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Thém amin (III) (1,2 dwong luong) va tac nhén tao cap, chang han nhu T3P, HATU,
EDCL HOBT, BOP hoiac HBTU, (1,5 duong lugng) vao dung dich dugc khqu chta axit
carboxylic (II) (1,28 mmol) trong dung mdi thich hop, chang han nhu DCM, DMF,
DMA hoic MeCN, (10 mL), tiép theo Ia bb sung timg giot bazo hitu co, chang han nhu
DIPEA hoic TEA, (2,0 duong luong) vao dung dich nay va khudy hén hop nay & nhiét
d6 trong phong trong 2-3 gid. Khi sic ky UPLC hogc TLC thé hién két thuc phan ung,
pha lodng hdn hop phan (mg v6i nude va chiét bang EtOAc. Rira cac 16p hitu co dugce
gop lai vdi dung dich NaHCOs3 tiép theo 1a pha loang HCI trong nudc va cubi cing 13 véi
nude mudi, va sau dé lam khd trén Na,SO4 khan. Lam bay hoi dung moi nay trong ap
sut giam thu dugc vét liéu tho ma duoc tinh ché béng hé théng Combi-flash st dung céc
hdn hop gdm EtOAc trong céc hexan lam dung moi rira giai tao ra hop chét co cong thirc
(I) (hiéu suét 70-80%) & dang chat rdn mau vang nhat. Quy trinh twong tw c6 thé dugc

thuc hién tiép dé tong hop tAt ca cac amit c6 cong thirc (I).

Céac phuong phap tinh ché va phan tich téng quat

T4t ca cac hop chat cudi dugc tinh ché bang tinh ché bang hé théng Combi-flash hodc
HPLC didu ché, va phan tich do tinh khiét va nhan dang san phim bang séc ky UPLC

hoic LCMS theo mét trong sb cac diéu kién dudi day.

HPLC diéu ché

HPLC didu ché dwoc tién hanh trén thiét bi tinh ché tw dong Waters st dung cot YMC
Triart C18 (250 x 20 mm, 5 pm) hogc cot Phenyl Hexyl (250 x 21,2 mm, 5 pm) hoat
dong & nhiét do trong khoang tir nhiét do méi truong dén 50 °C ¢6 vén toc dong bang
16,0 — 50,0 mL/phit.

Pha dong 1: A = Amoni Bicacbonat 20mM trong nudc, B = Axetonitril; Profin gradien:
Hop phan ban dau cua pha dong gdm A 80% va B 20%, sau d6 thanh A 60% va B 40%
sau 3 phut, sau d6 thanh A 30% va B 70% sau 20 phut, sau do thanh A 5% va B 95% sau
21 phat, git & hop phan nay trong 1 phut dé rua cot, sau d6 tré lai hop phéan ban dau
trong 3 phut.
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Pha dong 2: A = Amoni Axetat 10mM trong nudc, B = Axetonitril; Profin gradien: hop
phén ban dau ciia pha dong gdm A 90% va B 10%, sau d6 thanh A 70% va B 30% sau 2
phut, sau d6 thanh A 20% va B 80% sau 20 phit, sau do thanh A 5% va B 95% sau 21
phut, gitt ¢ hgp phan nay trong 1 phut & rira cot, sau d6 tro lai hop phan ban dau trong 3
phut.

Phuong phdp LCMS

Phuong phéap 5 phut tdng quat: Cot Zorbax Extend C18 (50 x 4,6 mm, 5pm) hoat dong &
nhiét dd méi trwdng va van téc dong bang 1,2 mL/phit. Pha dong: A = Amoni Axetat 10
mM trong nuéc, B = Axetonitril; Profin gradien: tir A 90 % vaB 10 % dén A 70 % vaB
30 % trong 1,5 phut, va sau d6 thanh A 10 % va B 90 % trong 3,0 phut, giit & hop phan
nay trong 1,0 phut, va cubi cing tré lai hop phan ban déu trong 2,0 phtt.

Phuong phdp UPLC

UPLC dugec tién hanh trén thiét bi tinh ché tu dong Waters st dung Cot Zorbax Extend
C18 (50 x 4,6 mm, Spm) & nhiét d moi trudng va van tbc dong bang 1,5mL/phut.

Pha dong 1: A = Amoni Axetat 5 mM trong nuéc, B = Amoni Axetat 5 mM trong
Axetonitril/nuéce co ty 1€ 90:10; Profin gradien tir A 95% va B 5% dén A 65% va B 35%
trong 2 phut, sau d6 thanh A 10% va B 90% trong 3,0 phut, gift ¢ hop phan nay trong 4,0
phut va cubi ciing tré lai hop phan ban dau trong 5,0 phut.

Pha dong 2: A = axit formic 0,05% trong nuéc, B = Axetonitril; Profin gradien tir A 98 %
va B 2 % trong 1 phut, sau d6 1a A 90 % va B 10 % trong 1 phut, tiép do1a A2 % va B

98 % trong 2 phut va sau do6 tr¢ lai hop phan ban dau trong 3 phut.

Quy trinh téng quat 2

R6 R6
Thuy phén
o HO)@
X2

RQ R'IO
(I
Thém LiOH, NaOH hoic KOH (2,0 duong lugng) vao dung dich dugc khudy chira este

(IV) (1,49 mmol) trong hdn hop gdm MeOH hozc THF (10 mL) va nudc (5 mL) & nhiét
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d6 trong phong va khudy hén hop phan tng thu dugc ¢ nhiét do trong phong trong 2-16
gidr. TLC chi ra tiéu thu hoan toan este (IV), sau d6 lam bay hoi dung moi nay trong ap
suit giam va rira phan cin thu dugc bing ete. Sau do axit hoa phan cin bang HCI 1N dén
do pH 2-4, ma dan dén tao thanh két tha, loc va rira két taa nay béng nude va sau do lam
kho trong 4p suit giam & 50-60°C thu dwgc axit carboxylic mong mudn c6 cong thirc (IT)

(hiéu suét 70-85%) & dang chét rin mau tring nho.

Quy trinh tong quét 3

6
0 _R
. o L
R. x__N. GRS X3 N
T (Vi) R\OJ\(/ o
2 —> [
Xy N g1 (ii) X4 11<N\ "
9" 10 X R
R R RY R10
(Vi) (V)

Phuong 4n A
Thém K>COs, Cs2COs, NayCOs, NaOH hodc NaH (2,0 dwong luong)-trong trudng hop

khi NaOH dugc st dung, TBAB (0,1 duong lugng) ciling dugc thém vao lam chét xuc tac
chuyén pha - vao dung dich dugc khudy chira hop chét c¢6 cong thie (VII) (2,77 mmol,
1,0 duong lugng) trong DMF hodc THF (4 mL/mmol) tiép theo la bd sung hop chét c6
cong thue (VID) (1,5 duong luong) vao va khudy hdn hop nay & nhiét do trong phong
trong 0,5-1 gio. Kiém soat phan Ung bang sic ky TLC. Sau khi hoan thanh phéan tng, pha
lodng hén hop phan ung véi nude, chiét bang EtOAc, va rtra cac 16p hitu co bang nuéc
mubi va 1am kho qua NaySO4 khan. Lam bay hoi céc chét hiru co trong ap sudt giam thu
dugc san pham thd ma duge tinh ché bing hé théng Combi-flash st dung cac hdn hop
g6m EtOAc trong céc hexan lam dung méi rira giai tao ra cac hop chét c6 cong thic (IV)

(hiéu suat 80-90%) & dang diu khong mau.

Phuong an B

Theo cach khac, thém TEA hodc DIPEA (2,0 duong lugng) vao dung dich dugc khudy
chira hop chat c¢6 cong thie (VIII) (2,77 mmol) trong DCM hodc MeCN hodc THF (4
mL/mmol) tiép theo 1a bd sung hop chit c6 cong thire (VII) (1,5 dwong luong) vao va
khudy toan bo hdn hop nay ¢ nhiét do trong phong trong 0,5 dén 1 gio. Tién trinh phan
tmg dugc kiém soét bang sic ky TLC. Sau khi hoan thanh phan tng, pha loang hdn hop

nay bang nudéc, chict bang EtOAc, va rira cac 16p hitu co dugc gop lai voi nude mudi va
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lam kho qua Na,SO4 khan. Lam bay hoi céc 16p hitu co trong ap suat giam thu dugc san
pham thd ma dugce tinh ché bang hé thong Combi-flash st dung cac hdn hop gdm EtOAc
trong cac hexan lam dung moi rira giai tao ra hop chét co cong thirc (IV) (hiéu suat 80-

90%) & dang dau khong mau.

Quy trinh tong quat 4

NO
Brom héa 1< 2
XA Br
LR“’ (iv)
R9 R‘IO

9
(XL R (XLII)

Thém NBS (1,2 dwong luong) va AIBN hodc benzoyl peroxit (0,1 duwong lugng) vao
dung dich duogc khudy chta hop chét ¢6 cong thire (XLIII) (1,0 duong lugng) trong dung
mdi thich hop ching han nhu cacbon tetraclorua hoac triflometylbenzen (100 mL). Gia
nhiét hdn hop phan tmg & 70-100 °C trong 12-16 gio. Sau khi tiéu thy hoan toan vét liéu
ban ddu, dap tit hdn hop phan tng bing cach bd sung dung dich Na»S>03 bdo hoa va
chiét béng EtOAc. Rira cac 16p hitu co duge gop lai v6i nude mudi va sau d6 lam kho
trén NaySO4 khan. Tinh ché san phdm tho thu dugc sau khi ¢6 16p hitu co trong dp suét
giam bang sac ky cot thu duge hop chét c6 cong thirc (XLII) & hiéu suét 30-40%.

Quy trinh tong quét 5

Amin hoa NO,
1( V) 1(
RY R0 R® R10
(XLIT) (XLD)

Thém amin thich hop, ching han nhu MeNH», (25 mL, dung dich 2M trong THF) vao
dung dich dugc khudy chira hop chét co cong thirc (XLII) (9,124 mmol, 1,0 dwong
luong) trong dung moi thich hep chang han nhu THF & nhiét do trong phong trong 10-16
gidr. Sau khi hoan thanh phan tmg, pha loang hdn hop phan tmg véi nuéc va chiét bang
EtOAc. Rtra céc 16p hitu co dugce gdp lai véi dung dich nudc mubi bdo hoa, lam kho qua
Na,SO; khan va ¢d trong 4p suét giam thu dugce hop chét ¢6 cong thirc (XLI) (hiéu suét
60-70%) & dang chat ran dinh mau do.
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Quy trinh téng quat 6

O O
R\O/U\(/X3 NO,  Phan tmg khit R\O)g//ﬁ NH,
X2 L(H i X2 | H
1 ) 1\0R” (Vi) Sy R
R RQ R'lO
(XIV) (X1i)

Phuong an A: (Phan ing khur bing Natri dithionat)

Thém natri hydrosulphit (8,0 duong lugng), fetra butyl amoni hydrosulphat (0,5 duong
lwong) va kali cacbonat (6,0 duong luong) vao dung dich dugc khudy chira hop chét c6
cong thire (XIV) (1,0 mmol, 1,0 dwong luong) trong hdn hop gom MeCN:H20 hozc
THF:H>0 (12 mL/mmol, 2:1) ¢ nhiét d§ trong phong va sau do khudy hdn hop nay trong
1 gio. Tién trinh phan tmg dugc kiém soat bang sic ky TLC va hoic LCMS. Sau khi
hoan thanh phéan tng, lam bay hoi cidc dung moi trong ap suét giam thu dugc chét léng
gidng dau, hoa tan chét long nay trong HCI IN va chiét bang EtOAc. Rira cac 16p hitu co
duge gop lai véi nude mubi va 1am kho qua NaySO4 khan. Loc cac chét hitu co va lam
bay hoi trong ap suit giam tao ra hop chét c6 cong thirc (XIII) (hiéu suit 90-95%) & dang

chat ran mau vang nhat.

Phuong an B: (Phan tng khit bang Pd/C/H>)

Thém Pd 10%-C (50% trong lwong/trong lugng trong nudce) (77,8 mg/mmol) vao dung
dich dugc khudy chira hop chét c6 cong thic (XIV) (12,85 mmol, 1,0 duong lugng) trong
EtOAc, MeOH hogc EtOH (9,4 mL/mmol, 120 mL) trong méi truong khi tro & nhi€t do
trong phong. Suc hdn hop phén tng bang khi H, st dung 4p suét binh ciu va sau dé
khudy tiép trong 3-5 gi& & nhiét do trong phong. Qua trinh phan ing dugce kiém so4t bang
sic ky TLC va/hoic LCMS. Sau khi hoan thanh phan ng, pha loang khéi phan tng véi
EtOAc, loc cin than qua dém celite va rira bang EtOAc 4-5 14n dén khi sic ky TLC chi ra
nudc cai khong con hop chét nay. Sau d6 lam kho céac 16p hiru co thu duge qua NaxSOq
khan, loc va co trong ap suit giam tao ra hop chét c¢6 cong thirc (XIII) (hiéu suit 80-
85%) & dang chat ban rin mau vang. Séan phim nay du tinh khiét dé stir dung trong budc

tiép theo ma khong can tinh ché thém.
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Quy trinh tong quét 7
? H
3
Taothanhure | \o/U\//x N \fo
= x2\ ‘ N
o< R (vii) X R

R R RY R10

(XXXIX)

Thém ngudn carbonyl thich hop ¢6 cac nhém roi chuyén tﬁich hop, chang han nhu 1,1-
carbonyl-diimidazol, phosgen hodc triphosgen (1,1 duong luong) tiép theo 1a bazo thich
hop, ching han nhu TEA hoic DIPEA (3,0 dwong lwong) vao dung dich dugc khudy
chira hop chét ¢6 cong thire (XL) (3,61 mmol, 1,0 duwong lugng) trong dung moi thich
hop, chang han nhu DCM hodc THF (5 mL/mmol) ¢ 0-5 °C va khudy hén hop phan Gng
& nhiét do trong phong trong méi truong khi tro trong 2-4 gio. Dap t4t hon hop phan tng
nay bang cach bd sung dung dich NaHCO3 bao hoa trong nuéc va chiét bang DCM. Lam
kho céc 16p hiru co duge gop lai qua NaxSO4 khan, loc va c6 trong ap suit giam tao ra
phin cin tho ma dugc tinh ché bang sic ky cot silica gel va rira giai bang MeOH 1%
trong DCM thu dugc hop chét c6 cong thie (XXXIX) (hiéu suét 20-30%) & dang chat

ran mau trang nho.

Quy trinh tong quét 8

J\sz Phan L’mg biove R
NH; (viii) jY

(XXV) R (XX1v) R®

Thém ting giot TFAA (2,0 duwong lugng) ¢ 10-15 °C vao dung dich dugc khudy chira
hop chat ¢6 cong thirc (XXV) (0,279 mol, 1,0 duong lwgng) trong toluen (1,8 mL/mmol)
trong 20-30 phut, va khudy hon hop phan ung thu duge & 25-30 °C trong 1-5 gio. Tién
trinh phéan Umg duoc kiém soét bang UPLC-MS. P6 hon hgp phan ng vao nudc da xay
va chiét b::ing EtOAc. Rura 1an luot cac 16p hitu co duge gop lai béng dung dich NaHCOs3
bdo hoa, nudc mudi va sau d6 1am kho trén NaxSO4 khan. Lam bay hoi céc chat hitu co
da loc trong ap suat giam thu duge hop chét ¢6 cong thirc (XXIV) (hiéu suit 90-96%) &
dang chit rdn mau tring. San phdm nay dd tinh khiét dé s dung trong budc tiép theo ma

khong can tinh ché thém.
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Quy trinh tdng quat 9

R"-G

j\/ Phan tng alkyl héa R jYR“

xXx1v) R® xR

Thém ting giot hon hop gbm hop chit ¢6 cong thuc (XXIV) (0,272 mol, 1,0 dwong
luong) va alkyl hodc aryl halogenua (R'-G) (2,0 dwong luong) trong DMF (1.1
mL/mmol) sit dung phéu nho giot trong 20-30 phut ¢ 10-15 °C vao dung dich dugc khudy
chira NaH (1,2 dwong lugng, huyén phi 60% trong dau) trong DMF (1,65 mL/mmol) va
sau d6 khudy hdn hop phan tmg thu dugc trong 2 gid ¢ 20-25 °C. Phan ung hoan thanh
duge xac nhan bing UPLC-MS. Dé hdn hop phan tng vao hdn hgp nuéc da va chiét
bang EtOAc. Rira céc chét hitu co dugc gdp lai bang axit hydrocloric 1N, dung dich
NaHCOj5 bdo hoa va sau dé 1a nuéc mudi. Lam khd 16p hitu co qua NaySO4 khan va 1am
bay hoi trong ap suit giam thu dugc hop chét c6 cong thire (XXIII) (hiéu suit 90-96%) &
dang chét rin mau tring nho. San pham nay du tinh khiét dé sir dung trong bude tiép theo
ma khong can tinh ché thém.

Quy trinh tong quat 10

R11 Nltrat hoa
j\r Rﬂ

T

ooy R ooy R

Thém timg phin nho hop chét ¢6 cong thirc (XXIII) (0,262 mol, 1,0 duong lugng) vao
hdn hop nitrat hoa duge diéu ché sin cua axit sulfuric ddm dic (2,17 mL/mmol) va axit
nitric boc khoi (0,73 mL/mmol) trong khi duy tri nhiét do bén trong hdn hop nim trong
khoang 0-5 °C trong khoang thoi gian 30 phat. Khuéy hén hop thu duge & 20-25 °C trong
1-2 git. Phan Gmg hoan thanh dugc xac nhén biang UPLC-MS va sau khi tiéu thu hoan
toan vat liéu ban dau db hén hop phén Ung vao hdn hop nuéc da va chiét béng EtOAc.
Rira cac chat hitu co duogc gop lai bang dung dich NaHCO; bdo hoa tiép theo 1a dung
dich nuéc mudi bao hoa, lam khd qua Na,SO4 khan va 1am bay hoi trong ap suit giam
thu dugc hop chét c6 cong thire (XXII) (hiéu suit 92-98%) & dang dau dic mau nau. San
phém nay d tinh khiét dé sir dung trong budc tiép theo ma khong can tinh ché thém.
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Quy trinh téng quat 11

O o O\R
1{ Phintmgkhi & R O)K(xf*\ NH
[ )
Fs' Tao thanh X2 i N._CF;
o O carbamat X \H/
xin R (xi) (xxn R O

Phuong an A:

Thém Pd 10%-C (0,167 g/mmol, 50% trong lwgng/trong luong trong nude) vao dung
dich dugc khudy chira hop chét c6 cong thire (XXII) (59,8 mmol, 1,0 duong luong) trong
1,4-dioxan (3,34 mL/mmol, dugc loai khi bang nito) trong moi truong khi tro va khudy
hdn hop phan tmg thu dugc trong ap suét binh cdu khi H, & nhiét do trong phong qua
dém. Tién trinh phan tmg dugc kiém so4t bang sic ky TLC va UPLC-MS ma dugc chi ra
bién ddi hoan toan nhém nitro thanh nhém amino trong ing cia ndé. Sau d6 loai bo binh
cau khi Hy va thém K,COs rén (1,66 duwong lugng) vao binh phan tng tiép theo 1a bd
sung timg giot etyl cloroformat (1,34 duong lwgng) & nhi¢t 4o trong phong. Khudy tiép
hdn hop phan ung thu duge qua dém. UPLC-MS chi ra phéan (mg két thuc; sau d6 loc hon
hop phan ing qua dém celite va rira dém nay biang DCM. Lam bay hoi dich loc trong ap
suit giam thu dugc san phim tho, hoa tan san pham nay trong EtOAc, rira bang nudc tiép
theo 1a nude mudi, lam kho qua NaSO4 khan va 1am bay hoi trong ap suit giam thu dwgc
san phém th6é ¢ dang dau dic ma dugce tinh ché béng cach nghién v6i n-hexan va lam kho

thu duoc hop chét co cong thirc (XXI) (hiéu suit 80-85%) & dang chit rin mau trang.

Phuong 4n B:

Thém dung dich ctia K»COs (6,0 dwong lugng) trong nudce (3 mL/mmol) & 10-15 °C vao
dung dich duogc khudy chira hop chét c6 cong thire (XXII) (251,47 mmol, 1,0 duong
lwong) trong THF (6,68 mL/mmol) tiép theo 12 bd sung timg phan nho natri dithionit (8,0
duong luong), TBASH (0,5 duong lugng) va nudée (0,4 mL/mmol) vao. Khudy hén hop
phén tng thu dugc ¢ nhiét do trong phong (20-25 °C) trong 2-3 gi0 nita. Kiém soat phan
mg bang UPLC-MS va sau khi hoan thanh; dé yén hon hop phén ung nay dé phan tach
cac 16p hiru co va nuéce. Sau 4o chiét 16p nude chiét bang THF. Lam kho cac 16p hiru co
duoc gop lai qua NaySOy4 khan va sau d6 thém pyridin (0,8 mL/mmol) vao. Sau d6 lam
bay hoi hon hop hitu co ¢ ~40 °C trong ap suit giam thu duoc san pham thé ma dugc hoa

tan trong DCM (6,7 mL/mmol) va thém mot phan pyridin khac (0,8 mL/mmol) tiép theo
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1a b sung tung giot etyl cloroformat (5,0 duong lugng) & 10-15 °C vao. Khudy tiép hdn
hop phan ting thu dugc & nhiét d trong phong trong 2-3 gio. UPLC-MS chi ra phan tmg
két thuc. Pha lodng hon hop phan ung véi nude va dé yén hdn hop nay dé phan tach céc
16p. Rua 16p nudce biang DCM va rira céc chét hitu co dugc gop lai bang HCI 0,5N, dung
dich NaHCO3 bao hoa va cubi cing la bang nuéc mudi. Lam khé 16p hitu co thu duge
qua Na2SOq khan va lam bay hoi trong ap suét giam thu dugc san phim thd & dang dau
dac mau vang nhat. Tinh ché dau nay bang cach nghién vé6i hexan tao ra hop chét ¢6 cong

thire (XXI) (hiéu suit 90-94%) & dang chét ran dinh mau vang nhat.

Quy trinh téng quat 12

O] © O\R
R\OJ\WXQ’\ NH 1 Phanungdongvong R. )H/ \(
xéxg/\rN’Tca (il T\( "
Xy RGO

Thém K2COs3 (2,0 duwong luong) vao dung dich duoc khudy chira hop chét c6 cong thirc
(XXI) (146,0 mmol, 1,0 duong lugng) trong metanol (3,8 mL/mmol) ¢ nhiét dd trong
phong va gia nhiét hon hop phan tng thu dugc dén 60-65 °C trong 2-3 gio. Tién trinh
phan Umg dugc kiém soat bang UPLC-MS va sau khi hoan thanh, lam ngudi khdi phan
tmg dén 5-10°C va trung hoa bang HCI1 2N thu duge do pH ~3-4. Lam bay hoi cac dung
moi trong 4p suit giam & 40-45 °C thu dugc san phim thd, hoa tan san pham thd nay
trong EtOAc, rira lan lugt bang dung dich nudc mubi bio hoa, HCI 2N, dung dich
NaHCOs3 va cudi ciing rira lai bang nuéce mudi, lam kho qua Na,SO; khan va lam bay hoi
trong ap suét giam thu dugc hop chat thd & dang chét r&n mau nau nhat. Tinh ché chét rin
nay bang cach nghién v6i hexan thu dugc hop chét c6 cong thirc (XX) (hiéu suit 80-

85%) & dang chét rin mau tring nho dén mau vang nhat.

Quy trinh tong quat 13
F ') F OH

RET™ J\( j/\r\f Khir mety] S’Y\ J\/ I(\f

R11 (xiii) R

(XX1X) R®
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Thém BBr; (5 mL/mmol, dung dich 1,0M trong DCM) vao dung dich dugc khudy chira
hop chét cé cong thirc (XXX) (0,96 mmol, 1,0 duwong lugng) trong DCM (26 ml/mmol)
va khudy hdn hop nay & nhiét d trong phong trong 1-2 gio. Tién trinh phan (mg dugc
kiém soat bdi UPLC-MS va sau khi hoan thanh phan ung, pha loang hdn hop nay bing
DCM va nuée. Phan tich 16p hitu co va rira bang dung dich NaHCO; tiép theo 13 nu6e
mubi. Lam khd 16p hitu co qua NaSO4 khan va lam bay hoi trong ap suit giam thu dugc
san phim thd ma dugc tinh ché bang hé thong Combi-flash tao ra hop chét co cong thiic
(XXIX) (hiéu suit 80-85%) & dang chat rdn mau tréng.

Quy trinh tong quat 14

F OH F O
W
GH

R oy )& Ry )W \f
R L R ><|v) R‘]']

(XXIx) R® (XXVIII)
Thém K»COs (3,0 duong lugng) tiép theo 1a bd sung alkyl halogenua dugc thé [X—
(CH)m-GH]; trong d6 X 1a halogen, G 1a O, NH, COO va GH la COOR) (2,0 duong
luong) vao dung dich dugc khudy chira hop chét c6 cong thire (XXIX) (0,099 mmol, 1,0
duong lugng) trong DMF (20 mL/mmol) va gia nhi€t toan b hdn hop phan tng & 60 °C
qua dém. Sau khi hoan thanh phan tng, pha loang hon hop nay bang nudc va chiét bang
EtOAc. Rua cac chat hiru co bang nudc mudi, 1am kho qua Na;SO4 khan va lam bay hoi
~ trong 4p suit giam tao ra san pham thd ma duogc tinh ché bang hé théng Combi-flash sur
dung hén hop gém EtOAc trong hexan lam dung moi rira gidi tao ra hop chét c6 cong

thite (XXVIII) (hiéu suit 30-35%) & dang chét rin mau trang.

F O G //
peg pep
GH

el it

Quy trinh tdng quat 15

(xv)

oxxvimy R (xxvi) R?
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Hoa tan hop chit ¢6 cong thirc (XXVIII) (trong d6 m >1) (0,56 mmol, 1,0 duong luong)
trong POCl; nguyén chét (9,0 dwong lugng) & 0-5 °C va lam 4m tr tir hon hop phan g
dén nhiét do trong phong trong 1 giod. Sau khi bién ddi hoan toan vat liéu ban déu, hoa tan
hdn hop phan g trong MeCN (2,5 mL/mmol) va thém timg giot hdn hop gdm bac nitrat
(0,35 duong lugng) trong nuée (5 mL/mmol) vio & 0-5 °C. Khudy tiép hon hop phan g
thu dwgc trong 1-2 gir & ciing nhiét d§ va sau d6 gifr trong mdy lam lanh trong 18-20 gio
thu duoc chét rén, loc chét ran nay va lam bay hoi dich loc trong ap sudt giam thu dugc
san phém th6 ma duogc tinh ché béng HPLC diéu ché tao ra hop chit c¢6 cong thirc
(XXVII) (hiéu suit 40-45%) & dang chét rin mau vang nhat.

Quy trinh téng quat 16

F o. 6.2

Y-
RO /H\r/ By JLW/X3 N_C
— R8N ~
\/l/\rN\R11 (xvi) l | \f
(XXIX)

Xxix) R®
vy R

Thém K>COs (1,5 dwong luong) vao dung dich duoc khudy chira hop chét c6 cong thirc
(XXIX) (0,30 mmol, 1,0 duong lugng) trong DMF khan (6 mL/mmol) va sau 15 phut
thém dibenzyl (clometyl) phosphat (1,1 duong lwgng) vao trong moi truong khi No.
Khudy hdn hop phan tmg & 55-60 °C trong 2-3 gio. Sau khi hoan thanh phan tng, pha
logng hdn hop nay bang EtOAc va rira bang nudc tiép theo la dung dich nudc mudi. Sau
d6 1am kho 16p hiru co trén NaSO4 khan va lam bay hoi dén kho trong 4p sudt giam thu
duoc san pham thd ma duge tinh ché bang HPLC diéu ché thu duoc chét trung gian dugc
bao vé nhom benzyl, hoa tan chét trung gian nay trong THF (6 mL/mmol) va thém Pd
10%-C (0,009 g/mmol, 50% trong lugng/trong lwong trong nudce) vao ¢ nhiét do trong
phong trong mdi trwong khi tro. Khudy hdn hop phan tng thu dugc ¢ nhiét do trong
phong trong 15-30 phut trong ap suét binh cu khi H» va sau khi hoan thanh phan ung,
pha loang hon hop nay bang EtOAc va di qua dém celite ngén. Lam bay hoi dich loc dén
kho trong 4p suét giam thu dugc san pham thd ma dugc tinh ché bing HPLC diéu ché thu
duoc hop chat ¢6 cong thire (XXVII) (hiéu suét 50-60%) & dang chét rén mau trang.
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Quy trinh tdng quat 17

F OH e O\P//O
Ho “~OH
Y 0
__..'—._> A |
R“ (xvii) R XZ\X;/\(N‘R”
(Xxix) R®
) oxxvy R

Thém tetrazol (1,0 duong luong) tiép theo 1a dibenzyl-diisopropylphosphoramidit (1,4
duong lugng) vao dung dich dugce khudy chtra hop chat c6 cong thuc (XXIX) (0,30
mmol, 1,0 duong lwgng) trong axetonitril khan (15 mL/mmol) trong moi truong khi tro
va khudy hdn hop ndy & nhiét do trong phong trong 2-3 gi¢. Qua trinh phan Ung dugc
kiém soét bang séc ky TLC va LCMS va sau khi hoan thanh; 1am bay hoi hén hop phan
ung trong ap suit giam thu dugc san phém tho, hoa tan san pham thd trong DCM (20
mL/mmol) va thém m-CPBA (1,5 duong lugng) & 0-5 °C vao trong mdi truong khi tro.
Sau d6 khudy hdn hop phan tmg & 0-5 °C trong 1-2 gid. Qué trinh phan tmg duoc kiém
soat bang sic ky TLC va LCMS va sau khi hoan thanh; pha loang hén hop phén g véi
nude va chiét bang EtOAc. Rira cac chét hitu co dugc gop lai bang nude mudi, 1d3m kho
qua NaxSOj khan va cd trong ap suit giam thu dugc hop chét dugc oxy hoa (hiéu suét 90-
95%) & dang thd. Thyc hién khir bao vé cac nhoém benzyl bing phuong phap duge md ta
trong Quy trinh tong quat 16 thu dugc san pham cudi c6 cong thire (XXVI).

Quy trinh téng quat 18

R12 (@)

/R12
oH © oo
R8 ~ )K( RS ~ )J\/ \f
XV|||
Rﬂ R11
ooxxy R

(xxxv) R°®
Thém NaH (0,03 g/mmol, 60% trong luwgng/trong luong trong dau khoang) & 0-5 °C vao
dung dich dugc khudy chira hop chit c6 cong thic (XXXV) (0,096 mmol, 1,0 duong
luong) trong DMF (20 mL/mmol) va khudy hon hop phan tng trong 15-20 phut & ciing
nhiét d. Sau d6, hoa tan 4-nitrophenyl-cacbonat dugc thé R120 dugc tong hop riéng (vi
du nhu dugc md ta trong US 1996/5585397) (3,0 duong luong) trong DMF (20
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mL/mmol) va thém vao hdn hop phan tmg va khudy toan bd hon hop nay 6 nhiét do trong
phong qua dém. Tién trinh phan tmg dugc kiém soat bang sic ky TLC va LCMS va sau
khi hoan thanh phan tmg, pha lodng hdn hop nay bang nuéc va chiét bang EtOAc. Rira
cac chét hitu co duoc gop lai bang dung dich nude mubi bdo hoa, 1am khd qua Na,SOs
khan va cb trong 4p suat giam thu duogc hop chit tho ma dugc tinh ché bang sic ky cot
hodc HPLC diéu ché thu dwgc hop chét c6 cong thirc (XXXI) (hiéu suit 20-30%) & dang

chat ran mau trang.

Quy trinh tdng quat 19

F RLsN R12 F
0o O
o OH O)LN,R‘Z
Cl -
Yo 3 O 13
R8 NJ\“/X\ N\f NO, 8,Y\ R
w0 R \f
RT X2 AN (xix)
o R R‘|1
R
(XXXV) OXXIV) RY

Thém NaH (0,125 g/mmol, 60% trong lugng/trong lurgng trong dau khoang) vao dung
dich dugc khudy chtra hop chit ¢6 cong thirc (XXXV) (0,08 mmol, 1,0 duong lugng)
trong DMF (25 mL/mmol) & 0-5 °C va khudy hon hop phan ung trong 15 phut ¢ cling
nhiét do. Sau dé, thém 4-nitrophenyl carbamat dugc thé R™2R*N dugc téng hop riéng (vi
du nhu duge md ta trong Syn. Comm., 2007, 37, 1927) (1,2 duwong lugng) trong DMF (10
mL/mmol) vao hdn hop phan Gmg va gia nhiét toan bd hon hop nay & 75-80 °C trong 2-3
ngay. Tién trinh phan tng duoc kiém soat bang sic ky TLC va LCMS va sau 2-3 ngay
pha loang hon hop nay bang nude va chiét bang EtOAc. Rira cac chét hiru co dugc gop
lai bang NaHCOs va dung dich nudce mudi, 1am kho qua Na»SO4 khan va ¢d trong ap suét
giam thu dugc hop chét thd ma duoc tinh ché bang sic ky cot thu duge hop chat c6 cong
thire (XXXTV) (hidu sudt 20-30%) & dang chét rin mau trang.
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Quy trinh tong quat 20

F O\/\

R1‘| XX

T eyt

R11

RO
(XXIX) X R

Thém K>COs (2,5 dwong lugng) va sau do 1a allyl bromua (1,2 duong luong) vao dung
dich duoc khudy chta hop chéit ¢6 cong thie (XXIX) (0,30 mmol, 1,0 duong luong)
trong DMF (15 mL/mmol) & nhiét d¢ trong phong. Khudy tiép toan bo hon hop phan ung
& nhiét do trong phong trong 1-2 gio. Qua trinh phan tng dugc kiém soat bang sic ky
TLC va LCMS va sau khi hoan thanh; pha lodng hdn hop phén tng véi nude va chiét
bang EtOAc. Rira 16p hitu co bang nudc mudi, 1am khd qua NaySO4 khan va ¢d trong ap
sudt giam thu duge san pham thoé ma dugc tinh ché bing sic ky cot thu duge hop chét ¢6

cong thire (XL) (hiéu suit 80-90%) & dang chét rin mau trang.

Quy trinh tong quat 21

i O F o._A_OH

8’Y k(
R \f RB’Y /U\/ \f
R Rﬂ (xxi) R I‘/
9 R11

(x) R (XXXIX) RS
Thém osimi tetroxit (1,0 duong lwgng), NMO (1,2 dwong lugng) va nuée (0,1 mL/mmol)
vao dung dich duogc khudy chira hop chét ¢6 cong thire (XL) (0,11 mmol, 1,0 duong
luong) trong axeton (9 mL/mmol) ¢ nhiét do trong phong va khudy hdn hop phén tng thu
duoc ¢ nhiét do trong phong trong 20-30 phit. Sau khi hoan thanh phan Gng (dugc kiém
soat bang sic ky TLC); d6 hén hop phan tmg vao dung dich Na»SO; bdo hoa va chiét
bang EtOAc. Rira 16p hitu co bang dung dich nuéc mubi, 1am kho qua Na;SO4 khan va
cd trong ap sudt giam thu dugc san pham tho ma duge tinh ché bang sic ky cot hoic
HPLC diéu ché thu dugc hop chét ¢c6 cong thire (XXXIX) (hi€u suét 30-35%) & dang

chat ran mau trang.
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Quy trinh tong quat 22

RV )K( 1{%
R11 XX|| R11

—— U
ooy R
Thém AD-mix-o (1,8 g/mmol) vao dung dich dugc khudy chia hop chét c6 cong thirc
(XL) (0,14 mmol, 1,0 dwong luong) trong fert-butanol (7 mL/mmol) va nuéde (7
mL/mmol) & 0-5 °C va khudy hén hop phan ung & 0-5 °C qua dém. Qua trinh phan g
duoc kidm soat bang sic ky TLC va LCMS va sau khi hoan thanh; pha loang hén hop
phan tng v6i nudce va chiét bing EtOAc. Rira 16p hitu co bang dung dich nudc mudi, 1am
khd qua Na SOy khan va cd trong ap suit giam thu duogc sén phim thé ma dugc tinh ché
bé’lng sdc ky cdt hoac HPLC diéu ché thu dugc hop chét c6 cong thire (XXXVIII) (hiéu

suét 44-50%) & dang chat rin mau trang.

Quy trinh tong quat 23

ook Tj

R11 XXII

RS /Y\ /U\( \f
R L R11
oy R (XXXVIE) R®
Thém AD-mix-p (1,8 g/mmol) vao dung dich dugc khudy chtta hop chét c6 cong thirc
(0,14 mmol, 1,0 duong lugng) trong fert-butanol (7 mL/mmol) va nude (7 mL/mmol) &
0-5 °C va khudy hdn hop phan tmg & 0-5 °C qua dém. Tién hanh phan ting nhu ddi voi
Quy trinh téng quat 22 va san pham tho duge tinh ché bang sic ky cot hoic HPLC diéu
ché thu dugc hop chét ¢6 cong thue (XXXVII) (hiéu suét 40-50%) & dang chét rin mau

tréng.
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Quy trinh téng quét 24

F F
H
OH Ner
RETNN J\( \( 7 RN J\/ \( 7
I‘/ R xxnv) L R
oy R® (XL R®

Thém HATU (1,2 duong luong) tiép theo 1a TEA (2,0 duwong luong) vao dung dich duge
khudy chira hop chét c6 cong thire (XLIII) (0,26 mmol, 1,0 dwong lwgng) trong THF (20
mL/mmol) va khudy hdn hop phén tmg & nhiét d trong phong trong 15 phut, sau do
thém alkyl/aryl amin tuy y dugc thé (R-NH.) (10,0 duong lugng) vao. Khudy tiép hdn
hop phan ung thu dugc & nhiét do trong phong trong 2 gio. Cac phan phan wéc khac cua
HATU, TEA v amin nay ¢6 thé can thiét dé tiéu thu hoan toan vét liéu ban dau. Sau khi
hoan thanh phan mg, pha loing hon hop nay bing nuée va chiét bang EtOAc. Rira cac
chit hitu co duge gdp lai bang nuéce mudi, 1am kho qua Na,SO4 khan va cb trong ap sudt
giam thu dugc san pham tho ma dugc tinh ché bing sic ky cot dé tao ra hop chat co6 cong

thire (XLIT) (hiéu suit 20-30%) & dang chét rin mau vang.

Cac vi du thwc hién sang ché

Phé cong huodng tir hat nhan (NMR) trong tat ca cac trudong hop phu hgp véi cac cAu trac
duge dé xuit. Cac dich chuyén hoa hoc dic trung (8) dugc tinh theo phﬁn triéu tan sb cao
hon tin s6 cia tin hiéu tham chi'éu tir tetrametylsilan (d6i véi 'TH-NMR) va tin s thap
hon tan s cua tin hiéu tham chiéu tir triclo-flo-metan (d6i v6i F NMR) st dung céc tir
viét tht thong thuong dé chi dinh cac pic chinh: vi du s, vach don; d, vach doi; t, vach ba;
g, vach bdn; m, vach boi; br, vach rong. Céc tur viét tat sau dau dugc st dung cho cac
dung mdi thong thudng: CDCls, deuteroclorofom; ds-DMSO, deuterodimetylsulphoxit;

va CD3;0D, deuterometanol.
Phé khéi, MS (m/z), dugc ghi bang cach st dung ky thuat ion hoa phun dién t&r (ESD).

Khi thich hop va trr khi dugc quy dinh khéac dir liéu m/z dugc dé cap 1a cho céc chét

dong vi °F, 3°Cl, 7Br va '?'I.
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Tét ca cac chat hoa hoc, cdc chat phan ung va cac dung moi dugc mua tir cac ngudn
thuwong mai va dugc st dung ma khong can tinh ché thém. Tat ca cac phan Gng dugc thye

hién trong méi truong nito trir khi duoc luu y khac.

Sic ky cot nhanh dugc thuc hién bang cach sir dung cac hop cartridge silica gel duoc
nhdi sin trén nén Combi-Flash. Phuong phép tinh ché HPLC diéu ché duoc thuc hién
theo Cac phuong phép tinh ché va phan tich téng quat dugc md ta trén day. Séc ky 1op
mong (TLC) dugc tién hanh trén cac dia Merck silica gel 60 (5729). Tét ca cac hop chat
cudi tinh khiét >95% nhu duoc danh gia bang cac phuong phap phan tich LCMS hodc
UPLC dugc md ta trong Cac phuwong phap tinh ché va phén tich tong quat trén day trir
khi dugc quy dinh khéc.

Vi du 1: 1-(3,5-diflobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3.4-

tetrahydroguinazolin-7-carboxamit

F 0 F
N._O
F F ~

Vi du 1 duoc didu ché theo cac phuong phap duge md ta trong cac Quy trinh tong quat 1-

3, va cac phuong phap duge mo ta dudi day.
Quy trinh diéu ché 1: Metyl-3-metyl-2-ox0-1,2.3.4-tetrahydroquinazolin-7-carboxylat

Q H
~0 N\(O
N\

Buéc 1: Metyl-4-(brommetyl)-3-nitrobenzoat

~o0 NO,
Br

Thém NBS (5,477 g, 30,77 mmol) va benzoyl peroxit (0,746 g, 3,08 mmol) vao dung

dich duoc khudy chira metyl-4-metyl-3-nitrobenzoat (4,0 g, 20,51 mmol) trong triflo
toluen (85 mL) ¢ nhiét do trong phong. Gia nhiét hdn hop phan tmg thu duge ¢ 100 °C
trong 16 gio. Sau khi hoan thanh, dap t4t hén hop phan tmg bang cach bd sung dung dich
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NayS,03 bdo hoa (100 mL) va chiét bing EtOAc. Rira cac chét hitu co duoc gdp lai bing
nude mudi, 1lam kho qua natri sulphat va ¢ trong ap suét giam thu duoc sén pham thd ma
duoc tinh ché bang sic ky cot sir dung EtOAc 2% trong cac hexan lam dung moi rira giai
tao ra hop chét néu & d& muc (2,5 g, hiéu suat 44%) & dang chét ran dinh mau nau. 'H
NMR (400 MHz; CDCls): § 3,97 (s, 3H), 4,83 (s, 2H), 7,66 (d, J = 7,32 Hz, 1H), 8.24 (d,
J=6,64 Hz, 1H), 8,65 (s, 1H).

Buéc 2: Metyl-4-((metylamino)metyl)-3-nitrobenzoat
O

~ NO,
0 H
/U\@/N\

Thém MeNH, (25 mL, dung dich IM trong THF) vao metyl-4-(brommetyl)-3-

nitrobenzoat (Buéc 1) (2,5 g, 9,12 mmol) ¢ nhiét do trong phong va khudy hén hgp phan
tmg thu dugc ¢ nhiét do trong phong trong 16 gio. Tién trinh phan tmg dugc kiém soat
bang sic ky TLC va sau khi hoan thanh, pha lodng hon hop phan ung v6i nude (80 mL)
va chiét bang EtOAc. Rira cac chét hitu co duge gop lai bang dung dich nuéc mubi, 1am
kho qua NaxSO4 khan va c6 trong ap suit giam thu duoc hop chét néu & dé muc (1,4 g,
hidu suit 68%) & dang chét rin dinh mau d6. LCMS m/z: 225 [M+H].

Budc 3: Metyl-3-amino-4-((metylamino)metyl)benzoat
(@]

~ NHZ
© H
JKCL/N\

Thém Pd 10%/C (0,5 g, 10% trong lugng/trong lugng trén cacbon) vao dung dich dugc

khudy chrta metyl-4-((metylamino)metyl)-3-nitrobenzoat (Bude 2) (1.4 g, 6,25 mmol)
trong EtOAc (25 mL) trong moéi truong khi No. Khuéy hdn hop phén tng thu dugc &
nhiét do trong phong trong 3 gio trong ap suat binh cau khi Hy. Kiém soat phan tng bang
sic ky TLC va sau khi hoan thanh; loc hdn hop phan ung qua dém celite va rira bang
EtOAc. C6 dich loc trong ap suét giam thu dugc san pham tho ma dugc tinh ché bing sic
ky cot thu dugc hop chét néu & d& muc (1,2 g, hiéu suat 99%) & dang gdm mau néu nhat.

LCMS m/z: 195 [M+H].
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Budc 4: Metyl-3-metyl-2-0x0-1,2,3.4-tetrahydroquinazolin-7-carboxylat

0 H
N N0
N\

Thém triphosgen (1,07 g, 3,61 mmol) tiép theo 1a TEA (1,26 mL, 9,02 mmol) & 0-5 °C

vao dung dich duogc khudy chira metyl-3-amino-4-((metylamino)metyl)benzoat (Budc 3)
(0,7 g, 3,61 mmol) trong DCM (15 mL) va khudy hdn hop phan tng & nhiét do trong
phong trong mdi truong khi tro trong 3 gio. Sau khi hoan thanh phan {mg (dugc kiém
soat bang sic ky TLC/LCMS), dap t4t hon hop phan tng bang cach bd sung dung dich
NaHCO; bdo hoa (30 mL) va chiét bing DCM. Rira céc chit hitu co duge gop lai bang
nude tiép theo 1a nudc mudi, lam khd qua Na»SOs khan va cd trong 4p suit giam thu
duge san pham thd ma duoc tinh ché bang sic ky cot trén silica gel sit dung MeOH 1%
trong DCM lam dung mdi rira gidi tao ra hop chét néu ¢ @& muc (0,19 g, hiéu sudt 24%) &

dang chét rin mau tring nhd. LCMS m/z: 221 [M+H].

Quy  trinh didu chd 2: Metyl 1-(3.5-diflobenzyl)-3-metyl-2-ox0-1,2,3.4-

tetrahydroquinazolin-7-carboxylat

0] F
~0 N__O
BSOS

Thém NaH (0,038 g, 0,95 mmol, huyén phii 60% trong dau khoang) & 0-5 °C vao dung

dich dugc khudy chira metyl este cia axit 3-metyl-2-oxo-1,2,3,4-tetrahydro-quinazolin-7-
carboxylic (Quy trinh diéu ché 1) (0,19 g, 0,86 mmol) trong DMF (5 mL) va khudy toan
bd hdn hop nay trong 15 phut sau do, thém 3,5-diflobenzylbromua (0,134 mL, 1,04
mmol) vao va khudy hdn hop phan tmg & nhiét do trong phong trong 1 gio. Tién trinh
phan Umg dugc kiém soat bang sic ky TLC va sau khi hoan thanh, dép tat hon hop phan
g bang cach bo sung dung dich amoni clorua bdo hoa (30 mL) va chiét bang EtOAc (3
x 30 mL). Rira cac 16p hitu co dugce gop lai véi nude tiép theo 1 nudc mudi, 1am khd qua
Na2SO4 khan, loc va cb trong 4p suit giam thu dugc san pham tho ma dugc tinh ché bang

hé théng Combi-flash rira giai bang EtOAc 28% trong hexan lam dung mdi rira giai tao ra
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hop chit néu & d& muc (0,13 g, hiéu sut 43,5%) & dang chét rdn mau trang nho. LCMS
m/z: 347 [M+H].

Quy  trinh diéu ché 3: axit 1-(3.5-Diflobenzyl)-3-metyl-2-ox0-1,2.3.4-

tetrahydroquinazolin-7-carboxylic

O F

o N\(O
N\

Thém LiOH.H,0 (0,0174 g, 0,41 mmol) & 0-5 °C vao dung dich duoc khudy chtra metyl
este cua axit 1-(3,5-diflo-benzyl)-3-metyl-2-oxo0-1,2,3,4-tetrahydro-quinazolin-7-
carboxylic (Quy trinh diéu ché 2) (0,13 g, 0,38 mmol) trong THF-H>O (1:1, 2 mL).
Khudy hén hop phan ng & nhiét do trong phong trong 6 gio. Sau khi hoan thanh phan
tng (dugc kiém soat bang sic ky TLC va LCMS); pha lodng hdn hop phan ing v&i nude
(20 mL) va rira bing EtOAc. Axit héa 16p nudc bing dung dich HCI IN va chiét bang
EtOAc (3 x 30 mL). Lam kho 16p hitu co duge gop lai qua NaxSOs khan, loc va ¢6 trong
ap suét giam thu dugc hop chét néu ¢ dé muc (0,1 g, hiéu sut 80,1%) & dang chit rin

mau tring nhd. LCMS m/z: 333 [M+H].

Quy trinh diéu ché 4: 1-(3,5-Diﬂobenzvl)-3-metyl-2-oxo-N-(2,4,6-triﬂ0benzyl)—1,2,3)44

tetrahydroquinazolin-7-carboxamit (Vi du 1)

Thém TEA (0,034 mL, 0,24 mmol) va HATU (0,0687 g, 0,18 mmol) & 0-5 °C vao dung
dich dugc khudy chira axit 1-(3,5-diflo-benzyl)-3-metyl-2-oxo0-1,2,3,4-tetrahydro-
quinazolin-7-carboxylic (Quy trinh diéu ché 3) (0,04 g, 0,12 mmol) trong DCM (3 mL)
va khudy toan bd hdn hop nay trong 15 phit. Sau d6 thém 2,4,6-triflo benzyl amin (0,016
mL, 0,13 mmol) vao va khudy hdn hop phan tng & nhiét d6 trong phong trong 16 gio.
Quaé trinh phan Gng dugc kiém soat bang sic ky TLC va hogc LCMS va sau khi hoan
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thanh phan Ung; pha loang hén hop phan ung bang DCM va rira bang nuéc, HCI 1IN,

dung dich natri bicacbonat bdo hoa va nudc mubi. Lam kho 16p hitu co qua NazSO4 khan,

loc va cd trong ap sut giam thu duge vat liéu thd ma dugc tinh ché bang TLC diéu ché

sit dung EtOAc 70%-hexan lam dung mdi rira giai tao ra hop chat néu & dé muc (Vi du 1)
(0,0178 g, hiéu suit 31,1% va do tinh khiét 96,6%) & dang chat rdn mau tring. LCMS
m/z: 476,3 [M+H]; 'H NMR (400 MHz; DMSO-de): 5 2,95 (s, 3H), 4,38 (s, 2H), 4,52 (s,
2H), 5,11 (s, 2H), 6,93 (d, J = 6,64 Hz, 2H), 7,11-7,16 (m, 4H), 7,23 (d, ] = 7,52 Hz, 1H),
7,42 (d, J= 17,08 Hz, 1H), 8,81 (bs, 1H).

Céac vi du 2-13 duoc thuc hién theo cach tuong tu véi Vidu 1 bat dau tir quinazolin thich

hop va st dung cac benzyl halogenua va amin thich hop nhu dugc mé ta cho Cac Quy

trinh téng quat 1-3.

Vi ) LCMS
Cau tric Tén theo IUPAC TH-NMR
du [M+H]

(400 MHz; DMSO-ds): &

2,20 (s, 3H), 2,96 (s, 3H),
1-(3,5-diflobenzyl)- | 4,34 (d, J = 4,96 Hz, 2H),
3-metyl-N-((5- 4,53 (s, 2H), 5,12 (s, 2H),

i metylfuran-2- 5,96 (s, 1H), 6,05 (s, 1H),

2 0 K@F yl)metyl)-2-ox0- 6,95 (d, J= 6,88 Hz, 2H), | 426,1
7 ”J\@CT\O 1.2.3.4- 7.09 (t, J = 8,96 Hz, 1H),
tetrahydroquinazoli | 7,16 (s, 1H), 7,24 (d, J =
n-7-carboxamit 7,84 Hz, 1H), 7,47 (d, J=

8,32 Hz, 1H), 8,84 (bs,

1H).
3-xyclopropyl-1- (400 MHz; DMSO-ds): &

F (3,5-diflobenzyl)-2- | 0,60 (bs, 2H), 0,75 (bs,

; ] . NK@F 0x0-N-(2,4,6- 2H), 2,66 (bs, 1H), 4,38 502.3
@CJ\@CJ triflobenzyl)- (s, 2H), 448 (s, 2H),
; ' v 1,2,3.,4- 5,11 (bs, 2H), 6,92 (bs,
tetrahydroquinazoli | 2H), 7,11-7,13 (m, 4H),
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Vi , LCMS
Cau tric Tén theo IUPAC TH-NMR
du [IM+H]
n-7-carboxamit 7,27 (d, J = 6,48 Hz,
1H), 7,40-7,41 (m, 1H),
8,79 (bs, 1H).
(400 MHz; DMSO-ds): 6
2,96 (s, 3H), 4,41 (d, J =
N-(2.,4-
_ 5,6 Hz, 2H), 4,54 (s,
diflobenzyl)-1-(3,5-
. ) 2H), 5,12 (s, 2H), 6,94-
diflobenzyl)-3-
4 (@\ 6,96 (m, 2H), 6,98-7,03
F 0 F | metyl-2-oxo0- 458.0
DANJ\@CYO (m, 1H), 7,08-7,12 (m,
. ; N 1,2,3,4-
1H), 7,16-7,22 (m, 2H),
tetrahydroquinazoli
7,25-7,35 (m, 2H), 7,48
n-7-carboxamit
(d, J = 3,88 Hz, 1H),
8,94 (t, J= 5,64 Hz, 1H).
(400 MHz; DMSO-d¢): 6
1-(2-clo-6-
291 (s, 3H), 4,37 (s,
flobenzyl)-3-metyl-
2H), 4,42 (d, J = 4,88
“ 2-0x0-N-(2,4,6-
5 Hz, 2H), 5,22 (s, 2H),
F 't Iy triflobenzyl)- 492.3
@Cu*@\f 7.09-7,21 (m, 4H), 7.26-
F F NS 1729394'
. 17,31 (m, 2H), 7,36-7,40
tetrahydroquinazoli
_ (m, 2H), 8,75 (t, J = 4,88
n-7-carboxamit
Hz, 1H).
(400 MHz; DMSO-ds): 6
1-(4-flobenzyl)-3-
2,95 (s, 3H), 4,38 (d J =
metyl-2-0x0-N-
F . 3,96 Hz, 2H), 4,50 (s,
6 Q (2,4,6-triflobenzyl)-
2H), 5,07 (bs, 2H), 7,10- | 458,2

1,2,3.4-
tetrahydroquinazoli

n-7-carboxamit

721 (m, 6H), 7,24-7,26
(m, 2H), 7,39 (d, J= 7.8
Hz, 1H), 8,80 (bs, 1H).
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Vi , LCMS
Cau tric Tén theo IUPAC TH-NMR
du [M+H]
(400 MHz; DMSO-dg): 6
1,14 (t, J= 6,64 Hz, 3H),
3,43 (d, J = 6,68 Hz,
1-(3,5-diflobenzyl)-
2H), 4,39 (d, J = 3,52
. 3-etyl-2-0x0-N-
_ Hz, 2H), 4,54 (s, 2H),
7 K@ (2,4,6-triflobenzyl)-
F 0 F 5,10 (s, 2H), 6,92 (d, J=| 490,2
Ieaare Rl
. .- N~ , . 15,68 Hz, 2H), 7,11-7,15
tetrahydroquinazoli
. (m, 4H), 7,24 d, J =
n-7-carboxamit
7,56 Hz, 1H), 7,42 (d, J
= 8,36 Hz, 1H), 8,80 (bs,
1H).
(400 MHz; DMSO-dg): 6
2,94 (s, 3H), 4,38 (d, J =
1-(2,4-diflobenzyl)-
4,88 Hz, 2H), 4,50 (s,
3-metyl-2-0x0-N-
F F 2H), 5,08 (s, 2H), 6,94-
8 | . . g@f (2,4,6-triflobenzyl)-
Lo 7,07 (m, 2H), 7,14-7,17 | 476,2
e a oo UIEE""
F F h (m, 3H), 7,22-7,30 (m,
tetrahydroquinazoli
. 2H), 7,42 (d, J = 7,68
n-7-carboxamit
(m, 1H), 8,82 (t, J = 4,94
Hz, 1H).
(400 MHz; DMSO-de): 6
1-(2-flo-6-
2,31 (s, 3H), 2,92 (s,
metylbenzyl)-3-
3H), 4,37 (s, 2H), 4,41
F metyl-2-0x0-N-
9 (d, J = 4,76 Hz, 2H),
(2,4,6-triflobenzyl)- 472.0

1,2.3.4-
tetrahydroquinazoli

n-7-carboxamit

5,14 (s, 2H), 6,88-6,97
(m, 2H), 7.11-7,20 (m,
4H), 7,36 (s, 1H), 7.38
(s, 1H), 8,74 (s, 1H).
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Vi ) LCMS
Cau tric Tén theo IUPAC TH-NMR
du [M+H]
(400 MHz; DMSO-dg): 6
2,86 (s, 3H), 3,80 (s,
1-(2-flo-6-
3H), 4,33 (s, 2H), 4.41
metoxybenzyl)-3-
(s, 2H), 5,14 (s, 2H),
Meo metyl-2-0x0-N-
10 6,65 (t, J=9,38 Hz, 1H),
i 9 ¢ | @2.4.6-triflobenzyl)- 488.,0
@\Am*@ 6,80 (d, J = 7,84 Hz,
F F N 1,2,3.,4-
1H), 7,13-7,19 (m, 4H),
tetrahydroquinazoli
. 7,33 (d, J= 6,6 Hz, 1H),
n-7-carboxamit
7,41 (s, 1H), 8,72 (s,
1H).
(400 MHz; DMSO-dg): 6
1-(2-brom-6- 291 (s, 3H), 4,37 (s,
flobenzyl)-3-metyl- | 2H), 4,41 (d, J = 4,88
" B 2-0x0-N-(2,4,6- Hz, 2H), 5,17 (s, 2H),
/é?“i@i“ & | triflobenzyl)- 7,13-7,24 (m, 5H), 7,34 | 536,44
A NG |1,2,3,4- (s, 1H), 7,39 (d, J = 7,76
tetrahydroquinazoli | Hz, 1H), 7.44 (d, J =
n-7-carboxamit 7,84 Hz, 1H), 8,75 (t, J =
5,04 Hz, 1H).
(400 MHz; DMSO-de): 6
2,94 (s, 3H), 4,37 (d, J =
1-(2-flobenzyl)-3-
4,12 Hz, 2H), 4,51 (s,
metyl-2-0x0-N-
2H), 5,12 (s, 2H), 7,00 (t,
12 (2,4,6-triflobenzyl)-
J=4,64 Hz, 1H), 7,07 (t, | 458,31

1,2.3.4-
tetrahydroquinazoli

n-7-carboxamit

J = 6,04 Hz, 1H), 7,14
7,16 (m, 3H), 7.20-7,27
(m, 3H), 7.42 (d, J= 8,6
Hz, 1H), 8,81 (bs, 1H).
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Vi , LCMS
Cau tric Tén theo IUPAC TH-NMR
du [IM+H]
(400 MHz; DMSO-dg): 6
2,25 (s, 3H), 2,93 (s,
3H), 4,37 (d, J = 3,72

Hz, 2H), 4,51 (s, 2H),
F metyl-2-0x0-N-

13 5,10 (s, 2H), 6,77 (bs,
(2,4,6-triflobenzyl)- 472,43

F (o]
N N0 1H), 6,95 (t, J = 7,56 Hz,
FJCC ”J\@Q\f\ 1,2,3,4- )

1H), 7,14-7,16 (m, 4H),
7.23 (d, J= 7.8 Hz, 1H),
742 (d, J = 7,52 Hz,
1H), 8,82 (bs, 1H).

1-(2-flo-3-
metylbenzyl)-3-

tetrahydroquinazoli

n-7-carboxamit

Cac vi du 14-72 duge thuc hién theo cach twong tr v6i Vi du 1 bat dau tir quinazolin
thich hop va sit dung céc benzyl halogenua va amin thich hgp nhu duge md ta trong Cac

Quy trinh tong quat 1-3.

, Tén theo LCMS
Vi du Cau truc 1H-NMR
IUPAC [M+H]
1-(3-

(400 MHz; DMSO-dg):
5 2,96 S, 3H), 4,36 (s,
2H), 4,52 (s, 2H), 5,13

carbamoylben

zyl)-3-metyl-

2-0x0-N-
14 F o K@\’(NHz 2.4.6- (s, 2H), 7,12-7,14 (m,
/@f\N)HCC\(O o ( P 3H) 79 (d I 764 1834
] S triflobenzyl)- > ’ > ,
Hz, 1H), 7,34-7,41 (m,
1,2,3,4-
[ 4H), 7,70 (s, 1H), 7,73
tetrahydroqui
(s, 1H), 7,94 (s, 1H),
nazolin-7-
8,79 (bs, 1H).
carboxamit
15 Jil 1-(3,5- (400 MHz; DMSO-de):
F

1 j\E:CYO diflobenzyl)- |6 1,17 (d, J = 6,76 Hz, | 504,2
N
F F "y |3-isopropyl- | 6H), 4,39 (d, J = 5,08
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i Tén theo LCMS
Vi du Cau tric 1H-NMR
IUPAC [M+H]
2-0x0-N- Hz, 4H), 4,54-4,57 (m,
(2,4.,6- 1H), 5,10 (s, 2H), 6,91
triflobenzyl)- | (d, J = 6,68 Hz, 2H),
1,2,3,4- 7,07-7,16 (m, 4H), 7,30
tetrahydroqui | (d, J = 7,8 Hz, 1H),
nazolin-7- 7,42 (d, J = 7,84 Hz,
carboxamit 1H), 8,79 (bs, 1H).
N-
(400 MHz; DMSO-ds):
(benzofuran-
d 2,96 (s, 3H), 4,54-
2-ylmetyl)-1-
(3.5 4,58 (m, 4H), 5,13 (s,
] ’ 2H), 6,65 (s, 1H), 6,96
10 o r i | difobenzyl- d, J = 592 Hz, 2H), | 459.9
= zZ
=N e 3-metyl-2- ’ ’ C ’
@;’h HJ\C@N\ 4 7,10 (t, 9,12 Hz, 1H),
0xo0-1,2,3,4-
- 17,20-7,28 (m, 4H),
tetrahydroqui
7,49-7,56 (m, 3H), 9,05
nazolin-7-
. (bs, 1H).
carboxamit
(400 MHz; DMSO-de):
5 2,94 (s, 3H), 4,37 (d,
1-(2-clo-4-
J = 5,04 Hz, 2H), 4,53
flobenzyl)-3-
(s, 2H), 5,05 (s, 2H),
metyl-2-oxo0-
6,94-6,98 (m, 1H), 7,00
ol F | N-(2,4,6-
17 o g@f (s, 1H), 7,09-7,16 (m,
b o triflobenzyl)- 491.9
@fﬂj\@Y 3H), 7,25 (d, J = 7,88
F F > 1,2,3,4-
Hz, 1H), 743 (d, J =
tetrahydroqui
7,76 Hz, 1H), 7,51 (dd,
nazolin-7-
. J; = 2,60 Hz, J> = 8,60
carboxamit

Hz, 1H), 8,83 (t, J =
4,88 Hz, 1H).

-109-




38193

, Tén theo LCMS
Vi du Cau tric 1H-NMR
IUPAC [M+H]
(400 MHz; DMSO-ds):
1-(3,5-
o 4,39 (d, J = 4,96 Hz,
diflobenzyl)-
3H), 4,42 (s, 1H), 5,08
2-0x0-N-
) (s, 2H), 6,93 (d, J =
(2,4,6-
18 K©\ 6,76 Hz, 2H), 7,07-7,16
F 0 F | triflobenzyl)- 462,1
Jf:f”k@ﬂ\fo (m, 4H), 7,22 (d, J =
F . NH 1,2,3.4-
7,84 Hz, 1H), 7,35 (s,
tetrahydroqui
1H), 7,41 (d, J = 7.8
nazolin-7-
Hz, 1H), 8,80 (t, J =
carboxamit
5,0 Hz, 1H).
(400 MHz; DMSO-ds):
1-(2- d 2,94 (s, 3H), 4,36 (s,
clobenzyl)-3- | 2H), 4,54 (s, 2H), 5,09
metyl-2-oxo- | (s, 2H), 6,93 (d, J =
9 C'P@ N-(2,4,6- 6,52 Hz, 1H), 7,01 (s,
F NjL@/vNYO triflobenzyl)- | 1H), 7,14 (t, J = 8,16 | 474,1
FJ@[F i N 11,2,3,4- Hz, 2H), 7,21-7,26 (m,
tetrahydroqui | 3H), 7,43 (d, J = 7,32
nazolin-7- Hz, 1H), 7,50 (d, J =
carboxamit 7,6 Hz, 1H), 8,81 (s,
1H).
3-metyl-1-
@ (400 MHz; DMSO-ds):
d 2,54 (s, 3H), 2,92 (s,
metylthiazol-
3H), 4,43-4,46 (m, 4H),
= 5-yl)metyl)-2-
20 . o o 5,19 (s, 2H), 7,16-7,21
. N_O 0x0-N-(2,4,6- 461,2
/CC : e (m., 3H), 7.43 (d, J =
F F h triflobenzyl)-
7,88 Hz, 1H), 7,49 (s,
1,2.3,4-
~ | 1H), 7,60 (s, 1H), 8,88
tetrahydroqui
(s, 1H).
nazolin-7-
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, Tén theo LCMS
Vi du Cau truc 1H-NMR
IUPAC [M+H]
carboxamit
1-(2-clo-6-
flobenzyl)-2- | (400 MHz; DMSO-ds):
0X0-3- & 4,37 (s, 2H), 4,90 (s,
- (pyrimidin-2- | 2H), 5,34 (s, 2H), 7,08-

21 F ( ; y1)-N-(2,4,6- | 7,38 (m, 7 H), 7,47 (d,
@\ANO NS . 555,6
; o NS triflobenzyl)- |J = 7,24 Hz, 1H), 7,64

|
" 11,2,3.4- (s, 1H), 8,72 (d, J =
tetrahydroqui | 3,32 Hz, 2H), 8,83 (s,
nazolin-7- 1H),
carboxamit
(400 MHz; DMSO-ds):
1-(2-clo-6-
& 2,92 (s, 3H), 3,77 (s,
flobenzyl)-N-
(@ 3H), 4,39 (s, 2H), 4,55
(d, J = 5,52 Hz, 2H),
metoxybenzof
o 5,23 (s, 2H), 6,62 (s,
22 r ; uran-2- 1H), 6,84 (dd, J; = 2,08
Q N d: b 9 9 ] = 9
S ¥ metyl)-3- 508,3
MeO—@J/\HJ\[:L/N\ y Y Hz, J> = 9,08 Hz, 1H),
metyl-2-oxo0-
7,08-7,11 (m, 1H), 7,13
1,2,3,4-
(s, 1H), 7,23-7,31 (m,
tetrahydroqui
3H), 7,43-7,49 (m, 3H),
nazolin-7-
898 (t, J = 5,6 Hz,
carboxamit
1H).
1-(2-clo-6- (400 MHz; DMSO-ds):
flobenzyl)-N- | 8 2,92 (s, 3H), 4,39 (s,
Cl
- . ((6- 2H), 4,58 (d, J = 5,48
flobenzofuran | Hz, 2H), 5,23 (s, 2H), | 496.3

-2-yl)metyl)-
3-metyl-2-
oxo0-1,2,3.4-

6,73 (s, 1H), 7,08-7,14
(m, 2H), 7.23-7,31 (m,
3H), 7,44 (s, 1H), 7,47-
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, Tén theo LCMS
Vi du Cau tric 1H-NMR
IUPAC [M+H]
tetrahydroqui | 7,50 (m, 2H), 7,57-7,60
nazolin-7- (m, 1H), 9,02 (t, J =
carboxamit 5,24 Hz, 1H).
(400 MHz; DMSO-ds):
1-(2-clo-6-
d 2,92 (s, 3H), 4,39 (s,
flobenzyl)-N-
« 2H), 4,59 (d, J = 5,12
Hz, 2H), 5,23 (s, 2H),
flobenzofuran 6,72 (s, 1H), 7,10-7,14
“ s S> s s =1
24 ) )Q -2-yl)metyl)-
. NYOF (m, 2H), 7,24-7,31 (m, | 496,48
@f H 1| 3-metyl-2-
F 3H), 7,39 (d, J = 6,52
o0xo0-1,2,3.,4-
Hz, 1H), 7,45-7,49 (m,
tetrahydroqui
2H), 7,55 (dd, J; = 4,16
nazolin-7-
) Hz, J, = 8,68 Hz, 1H),
carboxamit
9,05 (bs, 1H).
(400 MHz; DMSO-ds):
1-(2-clo-6- 0 2,92 (s, 3H), 4,39 (s,
flobenzyl)-3- | 2H), 4,51 (d, J = 5,8
metyl-N-(3- Hz, 2H), 5,24 s, 2H),
> o (oxazol-2- 7,11-7,13  (m, 1H),
7Y i Dbenzyl)-2- | 7,24-7,30 (m, 3H), 7,37 | 519.3
Oﬂ\©ﬁﬁ NTO FlyD yl) ( )
~ | oxo-1,2,3,4- | (s, 1H), 7,42-7,51 (m,
tetrahydroqui | 4H), 7,86 (d, J = 7,56
nazolin-7- Hz, 1H), 7,92 (s, 1H),
carboxamit 8,21 (s, 1H), 9,05 (t, J
=5,6 Hz, 1H).
N-(2-(1H- (400 MHz; DMSO-de):
Y cl 1,2,4-triazol- |6 2,92 (s, 3H), 3,60 (q,
2 1-yDetyl)-1- | J= 5,78 Hz, 2H), 4,33 | 4434

(2-clo-6-
flobenzyl)-3-

(t, J = 5,98 Hz, 2H),
4,37 (s, 2H), 5,21 (s,
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LCMS

i Tén theo
Vi du Cau tric 1H-NMR
IUPAC [M+H]
metyl-2-oxo- | 2H), 7,13-7,16 (m, 1H),
1,2,3,4- 7,21 (d, J = 8,0 Hz,
tetrahydroqui | 1H), 7,28-7,35 (m, 4H),
nazolin-7- 7,94 (s, 1H), 8,44 (s,
carboxamit 1H), 851 (t, J = 54
Hz, 1H).
1-(2-clo-6-
(400 MHz; DMSO-ds):
flobenzyl)-N-
((5 d 2,92 (s, 3H), 4,39 (s,
2H), 4,53 (s, 2H), 5,23
hydroxybenzo
(s, 2H), 6,55 (s, 1H),
g furan-2-
27 ] Q@ ety 667 (A J =8O8 Hz |
- nof | yl)metyl)-3- >
@f *Q;\i 1H), 6,86 (s, 1H), 7,11-
" metyl-2-oxo-
7,13 (m, 1H), 7,23-7,29
1,2,3,4-
(m, 4H), 7,44-7,48 (m,
tetrahydroqui
2H), 8,99 (s, 1H), 9,10
nazolin-7-
(s, 1H).
carboxamit
(400 MHz; DMSO-dg):
d 2,92 (s, 3H), 3,86 (s,
1-(2-clo-6-
3H), 4,39 (s, 2H), 4,47
flobenzyl)-3-
(d, J = 5,88 Hz, 2H),
metyl-N-(3-
5,24 (s, 2H), 6,62 (d, J
(1-metyl-1H-
o = 2,16 Hz, 1H), 7,08-
28 i pyrazol3- | 13 (m, 1H), 7,19 (d, J | 518,49
/N\ F m
‘N/ N N O 2 > b 95 9 b
j\(jA 7 | yDbenzyl)-2-
Fo = 752 Hz, 1H), 7,24
oxo-1,2,3,4-
(d, J = 7.8 Hz, 1H),
tetrahydroqui
7,27-7,35 (m, 3H), 7,45
nazolin-7-
(s, 1H), 7,48 (d, J =78
carboxamit

Hz, 1H), 7,63 (d, J =
7,76 Hz, 1H), 7,71-7,73
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Vi du Ciu tric Tén theo 1H-NMR LeMS
IUPAC [M+H]
(m, 2H), 898 (t, J =
5,68 Hz, 1H).
1-(2-clo-6- (400 MHz; DMSO-dg):
flobenzyl)-3- | & 2,92 (s, 3H), 3,81 (s,
metyl-N-(3- | 3H), 4,38 (s, 2H), 4,50
(1-metyl-1H- | (d, J = 5,2 Hz, 2H),
29 "Y'V | pyrazol-5- | 5,23 (s, 2H), 6,35 (s,
e . TS 518,49
%@”*@Q\ yDbenzyl)-2- | 1H), 7,05-7,12 (m, 1H),
oxo-1,2,3,4- | 7,21-7,30 (m, 2H), 7,34
tetrahydroqui | (d, J = 7,48 Hz, 1H),
nazolin-7- 7,42-7,46 (m, 7H), 8,99
carboxamit (bs, 1H).
(400 MHz; DMSO-de):
1-(2-clo-6- |8 2,93 (s, 3H), 4,39 (s,
flobenzyl)-N- | 2H), 4,47 (d, J = 5,64
N (2-flobenzyl)- | Hz, 2H), 5,24 (s, 2H),
30 3-metyl-2- 7,10-7,20 (m, 3H), 7,24
9 L oF 356,39
@ﬂu 7o ox1234 (@ J = 78 He 1)
tetrahydroqui | 7,27-7,33 (m, 4H), 7,43
nazolin-7- (s, 1H), 7,48 (d, J= 7.8
carboxamit Hz, 1H), 892 (t, J =
5,48 Hz, 1H).
1-(2-clo-6- | (400 MHz; DMSO-dg):
flobenzyl)-3- | 82,20 (s, 3H), 2,42 (t, J
metyl-N-(3- | = 4,72 Hz, 4H), 2,92 (s,
31 . (4- 3H), 3,09 (t, J = 4,64
O@”*@f? metylpiperazi | Hz, 4H), 4,37 (d, J = 536,36
n-1- 6,12 Hz, 4H), 523 (s,
yDbenzyl)-2- | 2H), 6,68 (d, J = 7.4
oxo-1,2,3,4- | Hz, 1H), 6,80 (d, J =
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, Tén theo LCMS
Vi du Cau truc 1H-NMR
IUPAC [M+H]
tetrahydroqui | 8,48 Hz, 1H), 6,86 (s,
nazolin-7- 1H), 7,10-7,16 (m, 2H),
carboxamit 7,23 (d, J = 7,76 Hz,
1H), 7,27-7,31 (m, 2H),
7,43-7,46 (m, 2H), 8,86
(t, J=5,88 Hz, 1H).
N (400 MHz; DMSO-ds):
3 2,92 (s, 3H), 4,38 (s,
(benzofuran-
2H), 4,52 (d, J = 5.8
5-ylmetyl)-1-
Hz, 2H), 5,23 (s, 2H),
(2-clo-6-
cl 6,92 (s, 1H), 7,09-7,14
32 ;Q flobenzyl)-3-
LS (m, 1H), 7,22-7,31 (m, | 478,41
w H)K@&Y metyl-2-o0xo-
o NS 4H), 7,44 (s, 1H), 7.47
1,2,3.,4-
(d, J = 7,84 Hz, 1H),
tetrahydroqui
7,52-7,55 (m, 2H),
nazolin-7-
. 7,96-7,97 (m, 1H), 8,97
carboxamit
(t, J=5,8 Hz, 1H).
3-metyl-1-
((5-
(400 MHz; DMSO-dg):
metylisoxazol
d 2,33 (s, 3H), 2,92 (s,
-3-yl)metyl)-
3H), 4,41-4,46 (m, 4H),
N-O 2-0x0-N-
33 . o L 5,05 (s, 2H), 6,04 (s,
\ N_O (2,4,6- 445,39
Jf:f N T 1H), 7,14-7,22 (m, 3H),
F F h triflobenzyl)-
7,34 (s, 1H), 7,43 (d, J
1,2,3.4-
=17,0 Hz, 1H), 8,83 (bs,
tetrahydroqui
1H).
nazolin-7-
carboxamit
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1-(2-clo-6-
(400 MHz; DMSO-ds):
flobenzyl)-3-
8 3,62 (s, 3H), 4,44 (d,
(1-metyl-1H-
. J =492 Hz, 2H), 4,97
imidazol-4-
o (s, 2H), 5,27 (s, 2H),
;@ yl)-2-0x0-N-

34 i o . 7,13-7,22 (m, 4H),
@fu*@i*o (2,4,6- 558,53
F F N\EN\> 7,27-7,33 (m, 2H), 7,38

N | triflobenzyl)-
! (d, J = 7,8 Hz, 1H),
1,2,3,4-
7,44-7,46 (m, 2H), 7,50
tetrahydroqui
_ (s, 1H), 8,80 (t, J =
nazolin-7-
. 4,96 Hz, 1H).
carboxamit
1-((1,2,5-
(400 MHz; DMSO-ds):
thiadiazol-3-
d 2,92 (s, 3H), 4,40 (s,
yl)metyl)-3-
2H), 4,49 (s, 2H), 5,35
metyl-2-o0xo0-
N-S, (s, 2H), 7,16 (&, J =
35 . o LN | N-(2,4,6-
N__O 8,48 Hz, 2H), 7,23 (d, J | 448,33
/Cf ; T | triflobenzyl)-
F F h = 7,68 Hz, 1H), 7,44
1,2,3,4-
(d, J = 7,56 Hz, 1H),
tetrahydroqui
8,73 (s, 1H), 8,81 (bs,
nazolin-7-
1H).
carboxamit
3-metyl-1-
((2- (400 MHz; DMSO-ds):
metyloxazol- | & 2,33 (s, 3H), 2,90 (s,
0 4-ymetyl)-2- | 3H), 4,43 (s, 4H), 4,91
36 F ¢} /“:N}\
N _©O “AINE & T, U s s s ) s s
NJ\@QY 0x0-N-(2,4,6- | (s, 2H), 7,14-7,20 (m, | 445,35
i I H N
F F h triflobenzyl)- | 3H), 7,41-7,43 (m, 2H),
1,2.3.4- 7,64 (s, 1H), 8,81 (t, J
tetrahydroqui | = 5,32 Hz, 1H).
nazolin-7-
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Vi du Cau truc 1H-NMR
IUPAC [M+H]
carboxamit
3-metyl-1-
(400 MHz; DMSO-de):
((1-metyl-1H-
& 2,90 (s, 3H), 3,53 (s,
imidazol-4-
3H), 4,42 (d, J = 6,04
yl)metyl)-2-
N2y Hz, 4H), 4,88 (s, 2H),
37 . o Hw"‘\ 0x0-N-(2,4,6-
N N_O 6,79 (s, 1H), 7,15-7,19 | 444,38
: T | triflobenzyl)-
F F (m, 3H), 7,37 d, J =
1,2,3,4-
7,56 Hz, 1H), 7,43 (s,
tetrahydroqui
1H), 7,53 (s, 1H), 8,77
nazolin-7-
(bs, 1H).
carboxamit
3-metyl-1-
((5-metyl-2- | (400 MHz; DMSO-ds):
(m- d 2,34 (s, 6H), 2,93 (s,
tolyl)oxazol- | 3H), 4,45 (s, 4H), 4,97
. 4-yDmetyl)-2- | (s, 2H), 7,13 (t, J =
. o )2- | (s, 2H)
F Nj\@CYO ox0-N-(2,4,6- | 8,28 Hz, 2H), 7,19 (d, J | 534.8
g : . - triflobenzyl)- | = 6,96 Hz, 1H), 7,19 (s,
1,2,3,4- 1H), 7,34-7,36 (m, 2H),
tetrahydroqui | 7,42 (d, J = 7,2 Hz,
nazolin-7- 1H), 7,65-7,69 (m, 3H).
carboxamit
1-(2-xyano-6- | (400 MHz; DMSO-de):
flobenzyl)-3- |6 2,91 (s, 3H), 4,40-
NC metyl-2-oxo- | 4,44 (m, 4H), 5,29 (s,
39 N-(2.,4,6- 2H), 7,17 (t, J = 8,68
i ? I 483,42
@m 5 | wriflobenzyl)- | Hz, 2H), 723 (d, J =
N\
T 1,2,3,4- 7.8 Hz, 1H), 7.27 G,
tetrahydroqui | 1H), 7,42 (d, J = 7,88
nazolin-7- Hz, 1H), 7,48-7,51 (m,
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IUPAC [M+H]
carboxamit 1H), 7,56-7,58 (m, 1H),
7,60-7,63 (m, 1H), 8,79
(t, J=4,92 Hz, 1H).
3-metyl-1- (400 MHz; DMSO-ds):
((5-metyl-2- | 2,33 (d, J= 6,56 Hz,
(p- 6H), 2,92 (s, 3H), 4,44
tolyl)oxazol- | (s, 4H), 4,96 (s, 2H),
40 . 4-yDmetyl)-2- | 7,14 (t, J = 8,48 Hz,
' V.
@C 5 v 0x0-N-(2,4,6- | 2H), 7,19 (d, J = 7,92 | 535,52
o - triflobenzyl)- | Hz, 1H), 7,28 (d, J =
1,2,3,4- 7,72 Hz, 2H), 7,42 (d, J
tetrahydroqui | = 7,56 Hz, 1H), 7,64 (s,
nazolin-7- 1H), 7,73 d, J = 7.8
carboxamit Hz, 2H), 8,82 (bs, 1H).
(400 MHz; DMSO-ds):
d 2,91 (s, 3H), 3,79 (s,
1-(2-clo-6-
3H), 4,36 (s, 2H), 4,42
flobenzyl)-N-
(s, 2H), 5,22 (s, 2H),
(2-flo-6-
6,79 (t, J = 9,12 Hz,
“ metoxybenzyl
41 ove 0O 1H), 6,86 (d, J = 8,28
N )-3-metyl-2- 486,40
@(u*@@ Hz, 1H), 7,11 (t, J =
F oxo-1,2,3,4-
9,24 Hz, 1H), 7,18 (d, J
tetrahydroqui
= 7,72 Hz, 1H), 7,28-
nazolin-7-
7,31 (m, 3H), 7,37 (s,
carboxamit
1H), 7,40 (d, J = 7,68
Hz, 1H), 8,36 (bs, 1H).
1-((2-(4- (400 MHz; DMSO-dg):
42 o j@ flophenyl)-5- |8 2,34 (s, 3H), 2,92 (s, $30.50

metyloxazol-

4-yl)metyl)-3-

3H), 4,44 (s, 4H), 4,97
(s, 2H), 7,14 (1, J =

-118-




38193

, Tén theo LCMS
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IUPAC [M+H]
metyl-2-oxo- | 8,44 Hz, 2H), 7,19 (d, J
N-(2,4,6- =7,92 Hz, 1H), 7,31 (t,
triflobenzyl)- |J = 8,6 Hz, 2H), 7,42
1,2,3.4- (d, J = 7,12 Hz, 1H),
tetrahydroqui | 7,63 (s, 1H), 7,86-7,89
nazolin-7- (m, 2H), 8,81 (bs, 1H).
carboxamit
N- (400 MHz; DMSO-dg):
(benzo[d][1,3 | & 2,92 (s, 3H), 4,39 (d,
]dioxol-4- J = 6,04 Hz, 4H), 5,23
ylmetyl)-1-(2- | (s, 2H), 6,00 (s, 2H),
" o clo-6- 6,73-6,82 (m, 3H),
43 i NYOF flobenzyl)-3- | 7,10-7,15 (m, 1H), 7,23 | 482,36
N
@ " Mo | metyl-2-oxo- | (d, ] = 7,76 Hz, 1H),
1,2,3,4- 7,27-7,32 (m, 2H), 7,42
tetrahydroqui | (s, 1H), 7,46 (d, J =
nazolin-7- 7,84 Hz, 1H), 8,87 (t, J
carboxamit = 5,64 Hz, 1H).
(400 MHz; DMSO-dg):
1-(2-clo-6-
d 2,93 (s, 3H), 4,25
flobenzyl)-N-
(dd, J; = 4,6 Hz, J> =
((273'
16,88 Hz, 4H), 4,38 (d,
dihydrobenzo
J = 1,56 Hz, 4H), 5,24
al [b][1,4]dioxin
44 ;Q (s, 2H), 6,58-6,70 (m,
O 8 US| -5-yhmetyl)- 496,45
@AHJK@Y 1H), 6,73-6,75 (m, 2H),
N | 3-metyl-2-
7,10-7,15 (m, 1H), 7,23
oxo-1,2,3.4-
|, J = 7,8 Hz, 1H),
tetrahydroqui
7,27-7,32 (m, 2H), 7,43
nazolin-7-
. (s, 1H), 7,47 d, J =
carboxamit

7,76 Hz, 1H), 8,75 (1, J

-119-




38193

, Tén theo LCMS
Vi du Cau truc 1H-NMR
IUPAC [M+H]
= 5,44 Hz, 1H).
(6 (400 MHz; DMSO-ds):
5 2,93 (s, 3H), 4,38 (d,
floimidazol[1,
J = 4,96 Hz, 2H), 4,48
2-a]pyridin-2-
(s, 2H), 5,15 (s, 2H),
yl)metyl)-3-
5 7,13 (t, J = 8,72 Hz,
= metyl-2-0x0-
45 oA o), 721 (d, J = 7,88
o J o N-(2.4.6- 498,43
e a1 Hz, 1H), 7,25-7,30 (m,
F F b triflobenzyl)-
1H), 7,39 (s, 1H), 7,41
1,2,3,4-
(s, 1H), 7,52-7,56 (m,
tetrahydroqui
1H), 7,64 (s, 1H), 8,63-
nazolin-7-
8,64 (m, 1H), 8,79 (t, J
carboxamit
=4,96 Hz, 1H).
(400 MHz; DMSO-ds):
& 2,93 (s, 3H), 3,88 (s,
1-(4-flo-2- 3H), 4,37 (d, J = 4,92
metoxybenzyl | Hz, 2H), 4,50 (s, 2H),
)-3-metyl-2- | 4,94 (s, 2H), 6,59-6,64
46 MeOp/F 0x0-N-(2,4,6- | (m, 1H), 6,79 (t, J =
F ﬁjLCCYO triflobenzyl)- | 7,92 Hz, 1H), 6,93-6,96 | 488,38
F’t:F M~ 1,2,3.,4- (m, 1H), 7,06 (s, 1H),
tetrahydroqui | 7,14 (t, J = 8,64 Hz,
nazolin-7- 2H), 7,21 (d, J = 7,88
carboxamit Hz, 1H), 7,40 (d, J =
7,68 Hz, 1H), 8,78 (t, J
=4,8 Hz, 1H).
o 1-(2-clo-6- (400 MHz; DMSO-ds):
47 0 ; ;F flobenzyl)-N- | 8 2,92 (s, 3H), 3,90 (s,

((7-

metoxybenzof

3H), 4,39 (s, 2H), 4,58
(d, J = 5,32 Hz, 2H),

508,40
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IUPAC [M+H]
uran-2- 5,23 (s, 2H), 6,69 (s,
yl)metyl)-3- 1H), 6,88 (s, 1H), 7,11-
metyl-2-oxo- | 7,14 (m, 3H), 7,23-7,31
1,2,3,4- (m, 3H), 7,45 (s, 1H),
tetrahydroqui | 7,48 (d, J = 7,44 Hz,
nazolin-7- 1H), 9,03 (bs, 1H).
carboxamit
(400 MHz; DMSO-de):
3 2,92 (s, 3H), 4,39 (s,
1-(2-clo-6-
2H), 4,65 (d, J = 4,76
flobenzyl)-3-
Hz, 2H), 5,23 (s, 2H),
metyl-N-((5-
. 6,97 (s, 1H), 7,12 (t, J
o nitrobenzofur
;:; = 8,0 Hz, 1H), 7,24-
* SN OO L 731 (m, 3H), 7.45 (s,| 523,38
N \[4 9 m) b b S> b
ats O | yimeryty2-
o 1H), 7,49 (d, J = 7,84
oxo-1,2,3,4-
Hz, 1H), 7,79 (d, J =
tetrahydroqui
8,92 Hz, 1H), 8,16-8,19
nazolin-7-
(m, 1H), 8,57 (d, J =
carboxamit
2,2 Hz, 1H), 9,10 (bs,
1H).
1-(2-clo-6- (400 MHz; DMSO-dg):
flobenzyl)-3- | 3,67 (s, 3H), 4,42 (d,
metoxy-2- J = 4,76 Hz, 2H), 4,56
49 C'Q 0x0-N-(2,4,6- | (s, 2H), 5,25 (s, 2H),
i 9 N\(d: triflobenzyl)- | 7,12-7,21 (m, 3H),| 5082
N
F/@F " ome | 1,2,3,4- 7,27-7,35 (m, 3H), 7,40
tetrahydroqui | (s, 1H), 7,45 (d, J =
nazolin-7- 7,92 Hz, 1H), 8,78 (1, J
carboxamit = 4,84 Hz, 1H).
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Vi du Cau truc 1H-NMR
IUPAC [M+H]
N-
(400 MHz; DMSO-ds):
(benzofuran-
d 2,92 (s, 3H), 4,38 (s,
4-ylmetyl)-1-
2H), 4,68 (d, J = 4,84
(2-clo-6-
a Hz, 2H), 5,23 (s, 2H),
50 ) ;Q flobenzyl)-3-
7,05 (s, 1H), 7,11-7,16 | 478,2
metyl-2-oxo0-
(m, 2H), 7,22-7,28 (m,
1,2,3,4-
4H), 7,43-7,50 (m, 2H),
tetrahydroqui
7,97 (s, 1H), 8,99 (bs,
nazolin-7-
_ 1H).
carboxamit
(400 MHz; DMSO-ds):
1-(2-clo-6-
d 2,92 (s, 3H), 3,99 (s,
flobenzyl)-3-
3H), 4,39 (s, 2H), 4,58
metyl-N-((1-
(d, J = 5,8 Hz, 2H),
metyl-1H-
o 5,24 (s, 2H), 7,08-7,14
51 ;I:} indazol-6-
i (m, 2H), 7,23-7,31 (m, | 492,45
yl)metyl)-2-
3H), 7,45 (s, 1H), 7,48-
0x0-1,2,3.4-
7,50 (m, 2H), 7,69 (d, J
tetrahydroqui
= 8,32 Hz, 1H), 7,99 (s,
nazolin-7-
1H), 8,99 (t, J = 5.8
carboxamit
Hz, 1H).
N- (400 MHz; DMSO-ds):
(benzofuran- | & 2,92 (s, 3H), 4,39 (s,
6-ylmetyl)-1- | 2H), 4,54 (d, J = 5,36
5 o;ji:} (2-clo-6- Hz, 2H), 5,24 (s, 2H),
i flobenzyl)-3- | 6,92 (s, 1H), 7,12 (t, J| 478,2
metyl-2-oxo- |= 8,52 Hz, 1H), 7,19-
1,2,3.,4- 7,31 (m, 4H), 7,44-7,48
tetrahydroqui | (m, 3H), 7,59 (d, J =
nazolin-7- 7,96 Hz, 1H), 7,95 (s,
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Vi du Cau tric 1H-NMR
IUPAC [M+H]
carboxamit 1H), 8,99 (bs, 1H).
3-metyl-1-
(400 MHz; DMSO-de):
((1-metyl-1H-
& 2,92 (s, 3H), 3,83 (s,
pyrazol-5-
3H), 4,43 (d, J = 4,84
yl)metyl)-2-
NN Hz, 2H), 4,46 (s, 2H),
53 -, Kw 0x0-N-(2,4,6-
b o . 5,14 (s, 2H), 5,92 (s, | 4442
/@C HJ\©;Y triflobenzyl)-
F F N 1H), 7,15-7,21 (m, 3H),
1,2,3,4-
7,23 (s, 1H), 7,34 (s,
tetrahydroqui
1H), 7,44 (d, J = 7,84
nazolin-7-
_ Hz, 1H), 8,83 (bs, 1H).
carboxamit
3-metyl-1-
@ (400 MHz; DMSO-ds):
. d 2,15 (s, 3H), 2,92 (s,
metylisoxazol
3H), 4,43 (d, J = 4,40
-5-yl)metyl)-
Hz, 2H), 4,47 (s, 2H),
54 7y | Zoxo 517 (s, 2H), 6,09 (
= 9 S’ b b S)
1 KKO/L (2,4,6- 445,46
ﬁj\” i T 1H), 7,17 (t, J = 9,04
F F o triflobenzyl)-
Hz, 2H), 7,23 (d, J =
1,2.3.4-
7,76 Hz, 1H), 7,34 (s,
tetrahydroqui
1H), 7,47 (d, J = 7,28
nazolin-7-
_ Hz, 1H), 8,86 (bs, 1H).
carboxamit
3-metyl-1- (400 MHz; DMSO-ds):
((1-metyl-1H- | 8 2,91 (s, 3H), 3,96 (s,
1,2,3-triazol- | 3H), 4,42 (d, J = 5,56
N=N
55 N | 4-yDmetyl)-2- | Hz, 4H), 5,06 (s, 2H),
: A | 4-yhmety) ) | s

0x0-N-(2,4,6-
triflobenzyl)-
1,2,3,4-

tetrahydroqui

7,14-7,20 (m, 3H), 7,40
d, J = 7.8 Hz, 1H),
7,50 (s, 1H), 7,79 (s,
1H), 8,82 (t, J = 5,16
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Vi du Cau truc 1H-NMR
IUPAC [M+H]
nazolin-7- Hz, 1H).
carboxamit
12-flo-6 (400 MHz; DMSO-ds):
- - 0_ -
d 2,90 (s, 3H), 4,38-
(triflometyl)b
D3 4,41 (m, 4H), 5,27 (s,
enzyl)-3-
- 2H), 7,17 (t, J = 8,72
metyl-2-0x0-
s P N-2.4.6 Hz, 2H), 7,22 (d, J =
F 0 9! 7 7,84 Hz, 1H), 7,30 (s, | 526,45
/@?N ¥ triflobenzyl)-
. . N 1234 1H), 7,40-7,46 (m, 2H),
T | 7,49-7,53 (m, 1H), 7,60
tetrahydroqui
asolin? (d, J = 17,72 Hz, 1H),
8,74 (1, J = 4,92 Hz,
carboxamit
1H).
1-((1,5-
dimetyl-1H-
yl ; (400 MHz; DMSO-dg):
pyrazol-3-
D D3 & 2,13 (s, 3H), 2,91 (s,
yDmetyl)-3-
1}27 3H), 3,61 (s, 3H), 4,42
metyl-2-0Xx0-
57 i . KEN{N\ (s, 4H), 4,90 (s, 2H),
A N-(2,4,6- 458,2
@\q*@@é 5,75 (s, 1H), 7,16-7,19
F F s triflobenzyl)-
1234 (m, 3H), 7,37 d, J =
T 7,92 Hz, 1H), 7,43 (s,
tetrahydroqui H), 8,78 (bs. 1H)
nazolin-7- o ’ .
carboxamit
N-((5- (400 MHz; DMSO-ds):
. aminobenzofu | & 2,92 (s, 3H), 4,39 (s,
58 o ;QL ran-2- 2H), 4,50 (d, J = 5,36 403.4

yl)metyl)-1-
(2-clo-6-
flobenzyl)-3-

Hz, 2H), 4,77 (s, 2H),
5,24 (s, 2H), 6,44 (s,
1H), 6,53 (dd, J; = 1,72
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Vi du Cau tric 1H-NMR
IUPAC [M+H]
metyl-2-oxo- | 8,76 Hz, J> = Hz, 1H),
1,2,3.,4- 6,65 (s, 1H), 7,11-7,16
tetrahydroqui | (m, 2H), 7,23 (d, J =
nazolin-7- 7.8 Hz, 1H), 7,26-7,31
carboxamit (m, 2H), 7,44 (s, 1H),
7,47 (d, J = 7,68 Hz,
1H), 8,96 (t, J = 5,36
Hz, 1H).
1-(2-clo-6- (400 MHz; DMSO-dg):
flobenzyl)-3- | & 2,92 (s, 3H), 3.44 (s,
metyl-2-oxo- | 2H), 4,35-4,38 (m, 4H),
a N-((2- 5,23 (s, 2H), 6,74 (d, J
59 9 oxoindolin-5- | = 7,8 Hz, 1H), 7,08-
XL, 433
N Ne | yDmetyl)- 7,15 (m, 3H), 7,22 (d,J
1,2,3,4- = 7,6 Hz, 1H), 7,28-
tetrahydroqui | 7,31 (m, 2H), 7,43-7,46
nazolin-7- (m, 2H), 8,88 (bs, 1H),
carboxamit 10,32 (s, 1H).
(500 MHz; DMSO-de):
1-(2-clo-6-
d 2,92 (s, 3H), 3,78 (s,
flobenzyl)-N-
3H), 4,37 (m, 4H), 5,22
(2,6-diflo-4-
a (s, 2H), 6,74 (d, J = 9,7
metoxybenzyl
60 F o Hz, 2H), 7,13 (t, J =
J@?Nkcd\gcf )-3-metyl-2- 504,23
o F” N 9,2 Hz, 1H), 7,20 (d, J
0x0-1,2,3,4-
= 7,8 Hz, 1H), 7,27-
tetrahydroqui
7,33 (m, 2H), 7,38-7,42
nazolin-7-
(m, 2H), 8,68 (t, J =
carboxamit

4,85 Hz, 1H).
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Vi du Cau tric 1H-NMR
IUPAC [M+H]
(500 MHz; DMSO-ds):
8 2,93 (s, 3H), 3,82 (s,
3H), 4,36 (d, J = 5,7
1-(2-clo-6-
Hz, 2H), 4,40 (s, 2H),
flobenzyl)-N-
5,25 (s, 2H), 6,71-6,71
(4-flo-2-
a (m, 1H), 6,89-6,92 (dd,
metoxybenzyl
61 OMe O J=24Hz Jh=1135
J@”N N\gf )-3-metyl-2- 486,26
. H N Hz, 1H), 7,12-7,17 (m,
0x0-1,2,3,4-
2H), 7,24 (d, J = 7.8
tetrahydroqui
Hz, 1H), 7,28-7,38 (m,
nazolin-7-
‘ 2H), 7,43 (s, 1H), 7,48
carboxamit
(d, J = 7,85 Hz, 1H),
8,77 (t, J = 5,8 Hz,
1H).
1-(2,6-
(500 MHz; DMSO-ds):
diclobenzyl)-
d 2,91 (s, 3H), 4,35 (s,
3-metyl-2-
2H), 4,44 (d, J = 4,95
c 0x0-N-(2,4,6-
62 %I;j Hz, 2H), 5,29 (s, 2H),
i 2 | s | triflobenzyl)- 508,21
@\AH*@O& 7.19-7.22 (m, 3H), 7,27
F F N 1,2,3,4-
| @ J =795 Hz, 1H),
tetrahydroqui
7,38-7,46 (m, 4H), 8,72
nazolin-7-
. (t, J=5.Hz 1H).
carboxamit
1-(2-flo-3- (500 MHz; DMSO-ds):
metoxybenzyl | & 2,94 (s, 3H), 3,85 (s,
o : Of“”e )-3-metyl-2- | 3H), 4,39 (d, J = 4,95
F o r 0x0-N-(2,4,6- | Hz, 2H), 4,51 (bs, 2H), | 488,26
N
FJ@HKQ;\N(\ triflobenzyl)- | 5,12 (s, 2H), 6,52 (t, J
1,2,3,4- = 6,95 Hz, 1H), 6,99 (t,
tetrahydroqui |J = 7,9 Hz, 1H), 7,04
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, Tén theo LCMS
Vi du Cau tric 1H-NMR
IUPAC [M+H]
nazolin-7- (t, J =179 Hz, 1H),
carboxamit 7,15 (t, J = 8,65 Hz,
3H), 7,24 (d, J = 7,8
Hz, 1H), 743 (d, J =
7,8 Hz, 1H), 4H), 8,40
(bs, 1H).
1-((3- (400 MHz; DMSO-ds):
xyclopropylis | 8 0,67-0,68 (m, 2H),
oxazol-5- 0,94-0,95 (m, 2H),
yl)metyl)-3- 1,93-1,98 (m, 1H), 2,91
o-N metyl-2-oxo- | (s, 3H), 4,43-4,47 (m,
64 i o (&)“ﬂ
i \ANJ\E:CYO N-(2.,4,6- 4H), 5,14 (s, 2H), 6,01 | 471,0
H
PO . triflobenzyl)- | (s, 1H), 7,16 (t, J = 8.6
1,2,3,4- Hz, 2H), 7,23 (d, J =
tetrahydroqui | 7,96 Hz, 1H), 7,33 (s,
nazolin-7- 1H), 7,46 (d, J = 7,28
carboxamit Hz, 1H), 8,85 (bs, 1H).
1-
(400 MHz; DMSO-de):
(imidazo[1,2-
3 2,94 (s, 3H), 4,38 (d,
a]pyridin-2-
J =488 Hz, 2H), 4,48
ylmetyl)-3-
L (s, 2H), 5,16 (s, 2H),
_/7) | metyl-2-ox0-
65 Kd} 6,82 (t, J = 6,8 Hz,
A e |N-(246- 480,43
/@C u*@@é 1H), 7,10-7.22 (m, 4H),
F h triflobenzyl)-
7,39-7,47 (m, 3H), 7,61
1,2,3,4-
(s, 1H), 8,42 (d, J =
tetrahydroqui
6,64 Hz, 1H), 8,78 (t, J
nazolin-7-
. = 4,84 Hz, 1H).
carboxamit
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Vi du CAu tric Tén theo 1H-NMR LeMS
IUPAC [M+H]
1-(6-clo-2-
flo-3- (500 MHz; DMSO-dg):
metylbenzyl)- | 8 2,13 (d, J = 1,5 Hz,
S 3-metyl-2- 3H), 2,92 (s, 3H), 4,37
66 F 0 K\@ 0x0-N-(2,4,6- | (s, 2H), 4,43 (d, J=4.9
@? “*@CTJ triflobenzyl)- | Hz, 2H), 5,21 (s, 2H) 206,16
. . ~ ) > , ,
1,2,3.4- 7,15-7,21 (m, S5H),
tetrahydroqui | 6,37-6,40 (m, 2H), 8,78
nazolin-7- (t, J=5,05 Hz, 1H).
carboxamit
1-((4-brom-
1,3-dimetyl- | (500 MHz; DMSO-de):
1H-pyrazol-5- | & 2,00 (s, 3H), 2,94 (s,
yDmetyl)-3- | 3H), 3,78 (s, 3H), 4,44
o o (L? metyl-2-oxo- | (d, J = 5,0 Hz, 4H),
/Cfﬁ N\Nfo N-(2,4,6- 5,16 (s, 2H), 7,19-7,24 | 536,14
T © | triflobenzyl)- | (m, 3H), 7,32 (s, 1H),
1,2,3,4- 7,43 (d, J = 8,38 Hz,
tetrahydroqui | 1H), 8,78 (t, J = 5,0
nazolin-7- Hz, 1H).
carboxamit
3.
(benzyloxy)-
1-(2-clo-6- (400 MHz; DMSO-ds):
6 o ;@ flobenzyl)-2- | & 4,42 (s, 2H), 4,51 (s,
@\A”k@i\if 0x0-N-(2,4,6- | 2H), 4,90 (s, 2H), 5,28 | 5843
S U | triflobenzyl)- | (s, 2H), 7,19-7,52 (m,
1,2,3,4- 13H), 8,78 (bs, 1H).
tetrahydroqui
nazolin-7-
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. Tén theo LCMS
Vi du Cau truc 1H-NMR
IUPAC [M+H]
carboxamit
1-(2-clo-6-

flobenzyl)-3- | (400 MHz; DMSO-de):
hydroxy-2- & 4,41 (s, 2H), 4,50 (s,
o ox0-N-(2,4,6- | 2H), 5,25 (s, 2H), 7,13-
j’\@igg triflobenzyl)- | 7,21 (m, 3H), 7,29 (d, J | 494,0
“on | 1,2,3,4- = 5,08 Hz, 3H), 7,38-
tetrahydroqui | 7,42 (m, 2H), 8,78 (s,
nazolin-7- 1H), 9,63 (s, 1H).

69

I=z

jos

carboxamit

Vi du 70: 1-(3,5-diflobenzyl)-3-metyl-N-(2.4,6-triflobenzyl)-3,4-dihydro-1H-

benzo|c][1,2,6]thiadiazin-7-carboxamit 2,2-dioxit

F o) F

0
F F N\

Vi du 70 dwoc didu ché theo cac phuong phap duwgc md ta trong Cac Quy trinh tong quét

1-3, va cac phuong phap dugc md ta dudi day.

Quy trinh didu ché 5: Metyl-3-metyl-3.4-dihydro-1H-benzo[c][1.2.6]thiadiazin-7-

carboxvlat 2.2-dioxit

Thém sulfamit (0,89 g, 9,28 mmol) ¢ 0-5 °C vao dung dich dugc khudy chira metyl-3-
amino-4-((metylamino)metyl)benzoat (Quy trinh diéu ché 1) (0,6 g, 3.09 mmol) trong
pyridin (20 mL). Lam 4m hon hop phén ing thu dugc dén nhiét do trong phong va sau do6
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gia nhiét ¢ nhiét do hoi lwu trong 4 gio. Sau khi hoan thanh phan tng, dép tat hon hop
nay bang cach bd sung HCI 2N va chiét bang EtOAc. Rira 16p hitu co thu dugce bang
dung dich nudc mudi, 1am khd qua Na»SO4 khan va co trong ap suét giam thu dugc hop
chét thé ma dugc tinh ché biang hé théng Combi-flash sir dung EtOAc 30%/hexan lam
dung mbi rira giai tao ra hop chit néu & dé muc (0,22 g, hiéu suét 28% va d9 tinh khiét

>95%) & dang chét rin mau vang. LCMS m/z: 257,6 [M+H].

Quy trinh difu  ché  6: Metyl-1-(3,5-diflobenzyl)-3-metyl-3.4-dihydro-1H-
benzo[c][1.2.6]thiadiazin-7-carboxylat 2,2-dioxit

Thém kali tert-butoxit (0,081 g, 0,73 mmol) vao dung dich dugc khudy chira metyl-3-
metyl-3,4-dihydro-1H-benzo[c][1,2,6]thiadiazin-7-carboxylat 2,2-dioxit (Quy trinh didu
ché 5) (0,17 g, 0,66 mmol) trong DMF (5 mL) & 0-5 °C, va khudy toan bo hén hop nay
trong 10-15 phit nita. & cung nhiét d. Sau do, thém 3,5-diflobenzyl bromua (0,137 g,
0,66 mmol) vao va khudy hdn hop phén Gmg & nhiét do trong phong trong 1 gio. Tién
trinh phan tng dugc kiém soat bang sic ky TLC va sau khi hoan thanh, pha loéng hdn
hop phan Umg voi nude va chiét bang EtOAc. Rira 16p hitu co thu dugc bing nudce mudi,
lam kho qua Na,SOy4 khan va c0 trong ap suét giam thu dugc san pham thd ma dugc tinh
ché bang hé théng Combi-flash sit dung EtOAc 15%/hexan lam dung moi rira giai tao ra
hop chét néu & dé& muc (0,22 g, hi¢u suat 86,7 % va do tinh khiét >85%) ¢ dang chét ran
mau vang. LCMS m/z: 383 [M+H].

Quy trinh didu ché 7: 2.2-dioxit cua axit 1-(3,5-diflobenzyl)-3-metyl-3,4-dihydro-1H-

benzol[c][1,2.6]thiadiazin-7-carboxylic
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Thém LiOH.H,0 (0,114 g, 2,71 mmol) vao dung dich dugc khudy chira metyl-1-(3,5-
diflobenzyl)-3-metyl-3,4-dihydro-1H-benzo[c][1 ,2,6]thiadiazin-7-carboxylat ~ 2,2-dioxit
(Quy trinh didu ché 6) (0,22 g, 0,68 mmol) trong hén hop gdm THF:MeOH:H:0 (4.5
mlL, 1:1:1) & nhiét do trong phong va khudy tiép hon hop phan tmg & cung nhiét do trong
2 gidr. Tién trinh phan tmg dugc kiém soat bang sic ky TLC va LCMS va sau khi hoan
thanh, 1am bay hoi cac dung moi trong ap suét giam va hoa tan phan cin trong nudc va
axit hoa bing HCI 1N dén do pH 3-5. Chiét dung dich nuéc thu dugc bing EtOAc. Rira
16p hitu co bang nudc mubi, 1am khd qua NaySO4 khan va ¢ trong ap suit giam thu dugc
hop chét néu & dé& muc (0,18 g, hiéu suat 85% va do tinh khiét >97%) & dang chét ran
mau vang nhat. LCMS m/z: 367 [M+H].

Quy trinh didu ché 8: 1-( 3,5-diﬂobenzyl)-3-metyl-N-(2,4,6-triﬂobenzy1)—3,4—dihydro-lH-
benzo[c][1,2,6]thiadiazin-7-carboxamit 2.2-dioxit (Vi du 70)

F O
F F N~

Thém TEA (0,045 mL, 0,33 mmol) & 0-5 °C tiép theo 1a HBTU (0,074 g, 0,20 mmol) vao
dung dich dugc khudy chira 2,2-dioxit cua axit 1-(3,5-diflobenzyl)-3-metyl-3,4-dihydro-
1H-benzo[c][1,2,6]thiadiazin-7-carboxylic (Quy trinh diéu ché 7) (0,06 g, 0,16 mmol)
trong DCM (2 mL) va khudy hén hop nay trong 5 phut & cing nhiét do. Sau do, thém

2.4,6-triflobenzylamin (0,028 g, 0,18 mmol) vao va dua hon hop phan Gng dén nhiét do
trong phong va khudy trong 3 gio. Phan ing hoan thanh duge kiém soat bang sic ky TLC
va LC. Sau khi hoan thanh phan Ung; pha lodng hén hop phéan Gng véi nude va chiét
bang EtOAc. Rira 16p hitu co dugce gop lai bing nuéc mubi, lam kho qua Na;SO4 khan va
co trong 4p suat giam thu dugc san pham tho ma dugc tinh ché bang hé théng Combi-
flash stt dung EtOAc 30%/hexan lam dung moéi rira giai thu duge hop chét néu & d& muc
(0,015 g, 18% hiéu suét va do tinh khiét 96,8%) & dang chét ran mau trang nho. LCMS
m/z: 512 [M+H]; 'H NMR (500 MHz; DMSO-de): 8 2,75 (s, 3H), 4,41 (s, 2H), 4,78 (s,
2H), 5,12 (s, 2H), 7,10-7,20 (m, 6H), 7,31 (d, J= 5,52 Hz, 1H), 7,50 (d, J=5,84 Hz, 1H),
8,88 (s, 1H).

-131-



38193

Vi du 71: 1-(2-clo-6-flobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-

Cl
F 0 d:
N X N\f

Vi du 71 duge didu ché theo cac phuong phap duge md ta trong Céc Quy trinh tdng quat

tetrahydropyrido[3,2-d]pyrimidin-7-carboxamit

1-3 va 6-7, va cac phuong phap dugc mo ta dudi day.

Quy trinh diéu ché 9: Metyl-3-metyl-2—oxo-1,2,3,4-tetramfdropyrid0[3,2-d]pyrimidin-7-

carboxylat

Budce 1: Metyl-6-((( teri-butoxycarbonyl)(metyl)amino)metyl)-5-nitronicotinat
O

U O
@)

Thém metylamin hydroclorua (0,32 g, 4,71 mmol) tiép theo 1a natri triaxetoxyborohydrua

(1,82 g, 8,57 mmol) vao dung dich dugc khudy chira metyl-6-formyl-5-nitronicotinat (0,9
g, 4,28 mmol) trong MeOH (30 mL) & nhiét do trong phong va khuéy hén hgp phan tng
thu duge & cung nhiét do trong 2 phut. Sau d6 thém dung dich NH4Cl béo hoa vao hdn
hop phan tng dé dap tit natri triaxetoxyborohydrua duw. Sau d6 thém BOC anhydrit (1,4
g, 6,42 mmol) vao hon hop nay va khudy toan bd hdn hgp ndy ¢ nhiét do trong phong
trong 30 phut. Phan tmg hoan thanh dugc xac nhén bang TLC va LCMS sau d6 pha lodng
hén hop nay bing nuéc va chiét bang EtOAc. Rira cac chét hitu co duge gop lai bang
nuée mudi, 1am kho qua Na,SO4 khan va cb trong ap suit giam thu dugc san pham tho
ma dugc tinh ché bé'lng sic ky cot thu dugc hop chét néu & dé& muc (0,52 g, hiéu suét 37%

va d6 tinh khiét >60%) & dang chit rin mau trang. LCMS m/z: 326 [M+H].
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Budc 2: Metyl-5-amino-6-((( fert-butoxycarbonyl)(metyl)amino)metyl)nicotinat
O

O
N
z

Thém Pd 10%-C (0,15 g, 50% trong lugng/trong luong trong nude) vao dung dich dugc

khudy chira metyl-6-(((zert-butoxycarbonyl)(metyl)amino)metyl)-5 -nitronicotinat (Budc
1) (0,52 g, 1,60 mmol) trong metanol (20 mL) & nhiét o trong phong trong moi truong
khi N va khudy tiép toan bd hon hop phan ting ¢ nhiét do trong phong trong 2 gio trong
ap sudt binh cau khi Ha. Sau khi hoan thanh phan tng (dugc kiém soat bang sic ky TLC
va LCMS), loc hdn hop phan tmg qua dém celite va rira cén than bang metanol trong moi
truomg khi N». Lam bay hoi dich loc thu dugc trong ap suit giam thu dugc hop chét néu &
dé muc (0,6 g, do tinh khiét >83%) & dang tho ma dugc st dung trong budc tiép theo ma
khong can tinh ché tiép. LCMS m/z: 296 [M+H].

Budc 3: Metyl-6-(((tert-butoxycarbonyl)(metyl)amino)metyl)-5-

((phenoxycarbonyl)amino)nicotinat
L O
oy
N
O

Thém phenyl cloroformat (0,48 g, 3,05 mmol) vao dung dich dugc khudy chira metyl-5-

amino-6-(((fert-butoxycarbonyl)(metyl)amino)-metyl)nicotinat (Budc 2) (0,6 g, 2,03
mmol) trong THF (20 mL) ¢ nhiét do trong phong va khudy hdn hop phén tng thu dugc
& nhiét do trong phong trong 2 gio. Tién trinh phan ting dugc kiém soét bang sic ky TLC
va LCMS va sau khi hoan thanh pha loang hdn hop nay bang nudc va chiét bing EtOAc.
Rita cac chét hitu co duge gop lai bang nudce mubi, 1am kho qua NaySO4 khan va c6 trong
ap suat giam thu duoc hop cht néu & dé muc (0,95 g, do tinh khiét >67%) ¢ dang tho ma
dugc st dung trong budc tiép theo ma khong can tinh ché tiép. LCMS m/z: 416 [M+H].
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Budc 4: Metyl-3-metyl-2-ox0-1,2.3.4-tetrahydropyrido[ 3 ,2-d]pyrimidin-7-carboxylat

Q H
~ N @)
(@) N
Oy
N ~

Thém TFA (2,8 mL) & 0-5 °C vao dung dich dugc khudy chira metyl-6-(((fert-

butoxycarbonyl)(metyl)amino)metyl)—S-((phenoxycarbonyl)amino)nicotinat (Budée 3)
(0,95 g, 2,29 mmol) trong DCM (20 mL) va sau do khudy hdn hop phan Gng ¢ nhiét do
trong phong trong 2 gio. Sau khi tiéu thu hoan toan céc vt liéu ban dau lam bay hoi cac
dung moi trong ap suit giam thu dugc phan cin ma dugc hoa tan trong DMF va trung
hoa bang TEA. Pha lodng khéi phan ting da trung hoa thu dugc bing nudc va chiét bing
EtOAc. Rira cic chét hitu co duge gop lai bang nuéce mudi, lam kho qua NaSO4 khan va
cd trong ap suit giam thu dugc san pham tho ma dugc tinh ché bang séc ky cot thu dugce
hop chét néu & d& muc (0,165 g, hiéu sudt 33% va do tinh khiét >99%) & dang chét ran
mau tréng. LCMS m/z: 222,63 [M+H].

Vi du 71: 1-(2-clo-6-ﬂobenzyl)-3-metyl-2-oxo-N-(Z,4,6-triﬂobenzyl)-1,2,3,4-
tetrahydropyrido[3,2-d]pyrimidin-7-carboxamit
Cl

F

0
[sanres
F F NN

1—(2-clo-6-ﬂ0benzyl)—3-mety1-2-0x0-N-(2,4,6-triﬂ0benzyl)-1,2,3,4-tetrahydr0pyrido[3,2-
d]pyrimidin-7-carboxamit (Vi du 71) dugc didu ché tr metyl-3-metyl-2-0x0-1,2,3,4-
tetrahydropyrido[3,2-d]pyrimidin-7-carboxylat (Quy trinh didu ché 9) theo cic phuong
phép duoc md ta trong Cac quy trinh diéu ché 2, 3 va 4 va Cac Quy trinh tong quat 1-3.
Do tinh khiét 97,56%; LCMS m/z: 493,41 [M+H]; '"H NMR (500 MHz; DMSO-dg): &
2,95 (s, 3H), 4,46 (s, 2H), 4,52 (s, 2H), 5,21 (s, 2H), 7,15-7,22 (m, 3H), 7,32 (m, 2H),
7,67 (s, 1H), 8,52 (s, 1H), 9,00 (bs, 1H).

Céc vi du 72 va 73 duge thuc hién theo céch twong tw v6i Vi du 71 bt dau tir pyridin
duoc thé thich hop va sit dung céc benzyl halogenua va amin thich hop nhu dugc md ta

cho Céac Quy trinh tong quét 1-3 va 6-7.
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Vi , LCMS
dn Cau tric Tén theo ITUPAC TH-NMR (MEHH]
1-(3,5- (500 MHz; DMSO-
diflobenzyl)-3- de): & 2,99 (s, 3H),
metyl-2-ox0-N- 4,43 (s, 2H), 4,65
7 Ké\ (2,4,6- (s, 2H), 5,10 (s,
© g | triflobenzyl)- 2H), 6,99 (d, J= 5.6 | 477,39
@C“ U 1234 Hz 2H), 7,12-7,17

tetrahydropyrido[3, | (m, 3H), 7,37 (s,
2-d]pyrimidin-7- 1H), 8,53 (s, 1H),
carboxamit 9,04 (s, 1H).
(500 MHz; DMSO
N-(benzofuran-2- de): 0 2,96 (s, 3H),
ylmetyl)-1-(2-clo- | 4,55 (s, 2H), 4,65
o 6-flobenzyl)-3- (s, 2H), 5,22 (s,
o p metyl-2-0x0- 2H), 6,77 (s, 1H),
C{;f Nk@iff 1,2,3,4- 7,06 (m, 1H), 7,15-
tetrahydropyrido[3, | 7,31 (m, 4H), 7,53-
2-d]pyrimidin-7- 7,59 (m, 2H),7,75
carboxamit (s, 1H), 8,62 (s,
1H), 9,26 (s, 1H).

73
479,44

Vi du 74: 1-(2-clo-6-ﬂobenzvl)-3,4-dimetvl-Z-oxo-N-(ZA,6-triﬂ0benzvl)-1,2,3,4-

tetrahydroguinazolin-7-carboxamit

Cl

H \f
F F ~

Vi du 74 duge diu ché theo cac phuong phap dugc mod ta trong Cac Quy trinh tong quat

1-3 va 4-7, va cac phuong phap duge md ta dudi day.
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Quy trinh didu ché 10: Metyl-3.4-dimetyl-2-0x0-1,2.3.4-tetrahydroquinazolin-7-

carboxylat

H
o g
N ~N
Budc 1: Metyl-4-etyl-3-nitrobenzoat
O
~o NO,

Thém thionylclorua (1,12 mL, 15,37 mmol) & 0-5 °C vao dung dich dugc khudy chia
axit 4-etyl-3-nitro-benzoic ¢ sén & dang thuong mai (2,0 g, 10,25 mmol) trong MeOH
(30 mL) va khudy hén hop phan tmg & 50 °C trong 16 gi¢ trong moi truong khi No. Co
hén hop phan @ng va thém dung dich NaHCOs (50 mL) vao va chiét hén hop nay bing
EtOAc (3 x 50 mL). Rira cac 16p hitu co duge gop lai voi nude va nude mudi, 1am kho
qua Na»SO4 khan, loc va co trong ap suit giam thu duoc hop chat néu & d& muc (1,8 g,
hiéu suét 84,0%) & dang chit long mau vang nhat. '"H NMR (400 MHz; CDCI3): & 1,29
(t, J = 7,44 Hz, 3H), 2,95 (q, J = 7,44 Hz, 2H), 3,94 (s, 3H), 7,45 (d, J = 8,0 Hz, 1H),
8,15 (d, J= 17,92 Hz, 1H), 8,50 (s, 1H).

Budc 2: Metyl-4-(1-brometyl)-3-nitrobenzoat
0

~ NO,

(@]
Br

Thém NBS (3,194 g, 17,94 mmol) va benzoyl peroxit (0,435 g, 1,79 mmol) vao dung
dich dugc khudy chira metyl este cua axit 4-etyl-3-nitro-benzoic (Budc 1) (2,5 g, 11,96
mmol) trong triflo toluen (50 mL) va gia nhiét hdn hop phan g & 100 °C trong 16 gio.
Tién trinh phan éng duoc kiém sodt béi TLC va sau khi hoan thanh, dép tét hon hop phan
Ging bang cach bd sung dung dich Na»S>03 bdo hoa (50 mL) va chiét bang EtOAc (3 x
100 mL). Rura céc 16p hiru co dugc gop lai v6i nude tiép theo 12 nudc mudi, 1am kho qua
Na>SO4 khan, loc va co trong ap suit giam thu dugc vat liéu thd ma dugce tinh ché bang
sdc ky cot sir dung EtOAc 5-6% trong hexan lam dung moi rira giai tao ra hop chét néu &
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d muc (2,0 g, hiéu sudt 58,0%) & dang chét 16ng nhét mau nau. 'H NMR (400 MHz;
DMSO-ds): 82,05 (d, J= 6,6 Hz, 3H), 3,91 (s, 3H), 5,82 (q, J = 6,6 Hz, 1H), 8,12 (d. J =
8,2 Hz, 1H), 8,26 (d, J= 7,96 Hz, 1H), 8,37 (s, 1H).

Budc 3: Metyl-4-(1-(metylamino)etyl)-3-nitrobenzoat
O

NO,

H
N

o)

~

Thém metylamin (15 mL, dung dich 2M trong THF) vao dung dich dugc khudy chtra
metyl este ciia axit 4-(1-brom-etyl)-3-nitro-benzoic (Buéc 2) (2,5 g, 8,68 mmol) trong
THF (15 mL) va khudy hén hop phéan (g & nhiét do trong phong trong 16 gi¢. Tién trinh
phan Umg dugc kiém soat bang sic ky TLC va sau khi hoan thanh phan tng pha loéng
hdn hop nay bang nuée (15 mL) va chiét bang EtOAc (3 x 20 mL). Rura céc 16p hiru co
dugce gop lai voi nude tiép theo 1a nude mudi, 1am khod qua Na,SO4 khan, loc va co trong
ap suat giam thu dugc hop chét néu & d& muc (2,0 g, hiéu suét 96,7%) & dang chat long
nhét mau ndu. LCMS m/z: 239,3 [M+H].

Buéc 4: Metyl-3-amino-4-(1-(metylamino)etyl)benzoat

0O
NH,
H

N

~

)

Théi dung dich dugc khudy chira metyl este cua axit 4-(1-metylamino-etyl)-3-nitro-
benzoic (Buéc 3) (2,0 g, 8,40 mmol) trong EtOAc (30 mL) bang khi nito trong 10 phut
va sau d6 thém Pd 10%-C (1,0 g, 50% trong luwong/trong luong trong nudc) vao. Hydro
héa hdn hgp nay trong ap suat binh cau khi H, trong 16 gio & nhiét do trong phong. Sau
khi hoan thanh phan tng loc hdn hop nay qua dém celite va ria bang MeOH 5%/DCM.
Cb dich loc trong ap suét giam thu dugc hgp chét néu & d& muc (1,5 g, hiéu suit 85,7%).

LCMS m/z: 209,3 [M+H].
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Budc 5: Metyl-3.4-dimetyl-2-0x0-1,2.3 .A-tetrahydroquinazolin-7-carboxylat

Thém triphosgen (1,712 mg, 5,77 mmol) ¢ 0-5 °C vao dung dich duoc khudy chira metyl
este clia axit 3-amino-4-(1-metylamino-etyl)-benzoic (Budc 4) (2,0 g, 9,62 mmol) trong
THF (30,0 mL) va khudy toan bd hdn hop nay trong 10 phut. Thém TEA (2,67 ml, 19,23
mmol) vao va khudy tiép hdn hgp phan ing & nhiét do trong phong trong 16 gio. Dap tat
hén hop phan tmg bang cach bd sung dung dich NaHCO; va pha loang bang EtOAc (30
mL) va nuée (30 mL). Phén tach 16p hitu co va cb trong ap suit giam. Tinh ché vat lidu
tho bing hé théng Combi-flash rira giai bang EtOAc 70% trong hexan 1am dung moi rira
giai tao ra hop chét néu & dé muc (0,5 g, hiéu suit 22,2 %) & dang chét rin mau nAu.

LCMS mv/z: 235,3 [M+H].
Quy  trinh didu ché 11: Metyl-1-(2-clo-6-flobenzyl)-3.4-dimetyl-2-0x0-1,2.3.4-
F
O OCI
N

~

tetrahydroquinazolin-7-carboxylat

Thém NaH (72 mg, 1,79 mmol, huyén phtt 60% trong dau khoang) & 0-5 °C vao dung
dich dwgc khudy chita metyl este cla axit 3,4-dimetyl-2-o0x0-1,2,3,4-tetrahydro-
quinazolin-7-carboxylic (Quy trinh diéu ché 10) (0,38 g, 1,62 mmol) trong DMF (5 mL)
va khudy hén hop nay trong 15 phat. Thém 2-Brommetyl-1-clo-3-flo-benzen (0,28 mL,
1,95 mmol) vao va khudy tiép hdn hop phan ing ¢ nhiét do trong phong trong 1 gio. Tién
trinh phan ung dugc kiém soat béi TLC va LCMS va sau khi hoan thanh dap tat hon hop
nay bang cach bd sung nurée va chiét bang EtOAc. Rira 16p hitu co bang nudc tiép theo la
nude mudi, 1am khd qua NaySO4 khan, loc va ¢ trong ap sut giam thu duoc vat liéu thod
ma dugce tinh ché bang hé théng Combi-flash rira giai bang FtOAc 15% trong hexan thu
duoc hop chét néu & dé muc (0,45 g, hiéu suat 73,5%) & dang chat rin mau tring nho.

LCMS m/z: 376,9 [M+H].
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Ouy trinh  didu ché 12: axit 1-(2-Clo-6-flobenzyl)-3.4-dimetyl-2-0x0-1.2.3.4-

E
P |

HO N\(OC

N

~N

tetrahydroquinazolin-7-carboxylic

Thém LiOH.H,0 (49,15 mg, 1,17 mmol) vao dung dich duoc khudy chira metyl este cia
axit 1-(2-clo-6-flo-benzyl)-3,4-dimetyl-2-0x0-1,2,3,4-tetrahydro- quinazolin-7-carboxylic
(Quy trinh didu ché 11) (0,4 g, 1,06 mmol) trong THF:H,O (6 mL, 1:1) va khudy hon hop
phan tng & nhiét do trong phong trong 4 gi¢. Qué trinh phan Ung duoc kiém soat bang
sic ky TLC va LCMS va sau khi hoan thanh phan {mg axit héa hdn hop ndy bang dung
dich HCI 1N va chiét bing EtOAc (3 x 20 mL). Rura céc 16p hitu co dwge gop lai véi
nudée tiép theo 1a nuéc mubi, lam kho qua Na,SO4 khan, loc va co trong ap suit giam thu
duoc hop chét néu & dé muc (0,25 g, hiéu suét 64,8%) & dang vchét rén mau tréng nho.

LCMS m/z: 362,9 [M+H].

Quy trinh diéu ché 13: 1-(2-010-6—ﬂobenzyl)—3,4-dimetv1-2-oxo-N-(2,4,6-triﬂ0benzvl)-
1.2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 74)
Cl

Thém TEA (0,192 ml, 1,38 mmol) va HATU (0,394 g, 1,04 mmol) & 0-5 °C vao dung
dich duoc khudy chira axit 1-(2-clo-6-flo-benzyl)-3,4-dimetyl-2-o0x0-1,2,3,4-tetrahydro-
quinazolin-7-carboxylic (Quy trinh diéu ché 12) (0,25 g, 0,69 mmol) trong DCM (5 mL)
va khudy toan bd hdn hop nay trong 10 phut. Sau d6 thém 2,4,6-triflobenzylamin (0,101
mL, 0,83 mmol) vao va khudy hén hop phan ing & nhiét do trong phong trong 16 gio.
Tién trinh phéan tng duoc kiém soat béi TLC va LCMS va sau khi hoan thanh, pha loang
hén hop nay bing nude (15 mL) va chiét bing DCM (3 x 20 mL). Rira céc 16p hiru co
duoc gdp lai véi HCI IN (10 mL), dung dich natri bicacbonat bao hoa (10 mL) va cudi
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cung 14 v6i nuéc. Phan tach 16p hitu co, lam kho qua NaxSO4 khan, loc va co trong ap
sudt giam thu dugc vét liéu tho ma duoc tinh ché béng HPLC diéu ché thu duoc hop chét
néu & d& muc (0,15 g, hiéu sudt 42,9% va do tinh khiét 99,57%) & dang chat ran mau
tring. LCMS m/z: 506,1 [M+H]; '"H NMR (400 MHz; DMSO-ds): 3 1,22 (d, /= 6,08 Hz,
3H), 2,93 (s, 3H), 4,41-4,53 (m, 3H), 4,90 (d, J = 15,6 Hz, 1H), 5,54 (d, J = 16,08 Hz,
1H), 7,14-7,19 (m, 4H), 7,24-7,32 (m 2H), 7,39 (d, J = 7,64 Hz, 1H), 7,44 (s, 1H), 8,75
(bs, 1H).

Qua4 trinh phin tich dong phin quang hoc ciia Vi du 74:
Raxemic 1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-

tetrahydroquinazolin-7-carboxamit (Vi du 74) (0,15 g) duoc cho qua qua trinh phan tach
ddng phan quang hoc thu dugc hai chét ddng phan d6i anh;

Chét ddng phan dbi anh 1, Vi du 75 (26,2 mg, d6 tinh khiét 99,72%, dd tinh khiét bat doi
100% ee)

Chét ddng phan dbi anh 2, Vi du 76 (24,7 mg, d6 tinh khiét 99,36%, d tinh khiét bat ddi
97,86% ee)

Céac phuong phap phén tach ddng phan quang hoc:

Qua trinh phéan tach ddéng phan quang hoc dugc thyc hién bang cach st dung sic ky
HPLC Agilent (loat 1200) trong cac diéu kién sau day;

Cot Chiralpak ID (21 x 250 mm), Spm
Pha dong Hexan/Etanol: 70/30

Tbc do dong 21,0 mL/phut.

Thoi gian chay 30 phut

Budc song 220 nm

Do hoa tan Metanol

C4 hai chit dong phan dbi anh sau d6 dugc tong hop riéng 1€ tr cac vat liéu ban du bt
d6i dé khang dinh céu hinh tuyét d6i ciia mdi chéat dong phan dbi anh, nhu duge md ta

dudi day.
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Vi du 76: (S)-1-(2-Clo-6-ﬂ0benzvl)-3,4-dimetvl-2-oxo-N-(2,4,6-trifl0benzvl)-1,2,3,4-

tetrahydrogquinazolin-7-carboxamit

F
F O OCl
N N\(

Vi du 76 duge diéu ché theo cac phuong phap duge mo ta trong Céc Quy trinh tong quat

1-3 va 8-12, va cac phuong phap dugc mo ta dudi day.

Quy trinh didu ché 14: (S)-Metyl-3.4-dimetyl-2-0x0-1,2.3.4-tetrahydroquinazolin-7-

carboxylat
O

Budce 1: (S)-Metyl-4-(1-(2,2,2-trifloaxetamido)etyl)benzoat
0

~
© H
N

T

O

CF;

Thém timg giot TFAA (79 mL, 0,56 mol) ¢ 10-15 °C vao dung dich dugc khudy chira
(S)-metyl-4-(1-aminoetyl)benzoat co san & dang thuong mai (50,0 g, 0,28 mol) trong
toluen (500 mL) trong 20-30 phut, va khudy hén hop phan tng thu duge ¢ 25 °C trong 1
gio. Tién trinh phan Gng dugc kiém so4t bang UPLC-MS. D6 hén hop phan tmg vao
nude da xay (1000 g) va chiét bang EtOAc (2 x 1000 mL). Rira lan luot céc 16p hitu co
duoc gop lai bang dung dich NaHCO3 bdo hoa (1000 mL) va dung dich nudc mudi bio
hoa (1000 mL) va sau d6 1am kho trén Na»SO4 khan. Lam bay hoi cac chét hitu co di loc
trong 4p sudt giam thu dugc hop chét néu & dé muc (75,0 g, hiéu suét 96,5%, do tinh
khiét 99,6%) & dang chét ran mau tring. LCMS m/z: 274,01 [M-H].

-141-



38193

Budc 2: (S)-Metyl-4-(1-(2,2.2-triflo-N-metylaxetamido)etyl)benzoat
O

N_ _CF,

g

@)

Thém timg giot hdn hop gdm (S)-metyl-4-(1-(2,2,2-triflo-axetamido)etyl)benzoat (Budc
1) (75,0 g, 0,27 mol) va metyl iotdua (34,1 mL, 0,54 mol) trong DMF (300 mL) vao dung
dich dugc khuéy chtra natri hydrua (13,0 g, 0,327 mol, huyén phu 60% trong dﬁu) trong
DMF (450 mL) st dung phéu nhé giot trong 20-30 phit & 10-15 °C va sau d6 khudy hon
hop thu duoc trong 2 gid & 25 °C. Phan tng hoan thanh dugc xac nhan bang UPLC-MS.
Db hdn hop phan tmg vao hdn hop nude da (3500 mL) va chiét bang EtOAc (3 x 1000
mL). Rura 16p hitu co bang HCI IN (500 mL), dung dich NaHCO; bdo hoa (500 mL) va
dung dich nudc mudi bdo hoa (1000 mL). Lam kho 16p hiru co qua NaxSO4 khan va lam
bay hoi trong ap suit giam thu dugc hop chéit néu & dé muc dong lanh qua dém (76,0 g,
hiéu sudt 96,4%, do tinh khiét 99,3%) & dang chét rin mau trang nho. 'H NMR (500
MHz; DMSO-ds): 8 1,58 (d, J = 7,05 Hz, 3H), 1,67 (d, J = 6,75 Hz, 1H), 2,84 (s, 2H),
3,86 (s, 3H), 5,71-5,75 (q, J= 6,95 Hz, 1H), 7,45-7,49 (m, 2H), 7,97-8,01 (m, 2H).

Budc 3: (S)-Metyl 3-nitro-4-(1-(2,2.2-triflo-N-metylaxetamido)etyl)benzoat
(@]

NO
0 |2

N._ CFs

g

O

~

Nap axit sulfuric ddm dic (570 mL) vao binh day tron dung tich 2L dugc trang bi éng
bao vé va khoang nhiét va lam lanh dén 0-5 °C bang bé d4 mubi bén ngoai. Thém ting
giot axit nitric bbc khoi (190 mL) vao qua phéu nhé giot dé duy tri nhiét do bén trong hon
hop trong khoang 0-10 °C trong khoang thoi gian 20 phat. Sau d6 thém ting phéan nhé
(S)-metyl-4-(1-(2,2,2-triflo-N-metylaxetamido)etyl)benzoat (Budce 2) (76,0 g, 0,26 mol)
vao duy tri nhiét do bén trong hdn hop trong khoang 0-5 °C trong khoang thoi gian 30
phut. Khudy hén hop thu dugc & 25 °C trong 1 gio. Phan tng hoan thanh dugc xac nhan
bing UPLC-MS. D4 hdn hop phan tmg vao hdn hop nuée da (3500 mL) va chiét bang
EtOAc (3 x 1000 mL). Rura céac 16p hitu co duge gop lai v6i dung dich NaHCOs3 bdo hoa
(6 x 1500 mL) tiép theo 1a dung dich nudc mubi bdo hoa (2 x 1000 mL) va 1am khé qua
NaSO4 khan va lam bay hoi trong ap suit giam thu duge hop chét néu & dé muc (85,85
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o, hiéu suét 97,7%, do tinh khiét 99,3%) & dang dau dic mau niu. '"H NMR (500 MHz;
DMSO-d): 8 1,62 (d, J= 6,95 Hz, 3H), 2,92 (s, 3H), 3,91 (s, 3H), 5,76-5,80 (q, J= 6,8
Hz, 1H), 7.91 (d, ] = 8,2 Hz, 1H), 8,26 (d, J= 8,15 Hz, 1H), 8,36 (s, IH).

Budc 4: (S)-Metyl-3-((etoxycarbonyl)amino)-4-(1-(2,2,2-triflo-N-

metylaxetamido)etyl)benzoat

Phuong an A:

Thém Pd 10%-C (4,0 g, 50% trong luong/trong lugng trong nuée) vao dung dich dugce
khudy chira (S)-metyl-3-nitro-4-(1 -(2,2,2-triflo-N-metylaxetamido)-etyl)benzoat (Budc 3)
(20,0 g, 59,8 mmol) trong 1,4-dioxan (200 ml, dugc loai khi bang nito) trong mdi trudng
khi tro va khudy hén hop phan tng thu dugc trong ap suét binh cdu khi H> & nhiét do
trong phong qua dém. Tién trinh phan tmg dugc kiém soat bang sic ky TLC va UPLC-
MS ma chi ra chuyén héa khong hoan toan vat liéu ban dau. Sau d6 loc hdn hop phan
{mg va rira cn than bang 1,4-dioxan va chia déu thanh ba phan va thém tiép Pd 10%-C
(3 x 2,0 g, 50% trong luong/trong luong trong nudc) vao mdi phan, khudy ting binh
phan Ung trong binh ciu khi Hy & nhiét do trong phong trong 8 gid. UPLC-MS chi ra
phan @ng két thic trong tAt c4 ba binh phan @ng. Sau d6 bd binh cau khi hydro khoi moi
binh phan Gng va thém K>COs ran (3 x 13,77 g, 99,78 mmol) vao mdi binh phén tng tiép
theo 12 bd sung timg giot etyl cloroformat (3 x 7,6 mL, 79,85 mmol) vao ¢ nhiét do trong
phong. Khudy tiép hén hop phan tng thu dugc & nhiét do trong phong qua dém. UPLC-
MS chi ra phan mg két thic, loc tat ca ba hon hgp phan tng qua dém celite vao mot binh
loc, va rira dém nay bang DCM. Lam bay hoi dich loc trong ap suit giam thu dugc san
phém tho, hoa tan san phdm thd nay trong EtOAc (500 mL), rira bang nudc (2 x 250 mL)
tiép theo 1a nuéc mudi (200 mL), lam khd qua NaySO4 khan va 1am bay hoi trong ap suét
giam thu dugc sin pham thé (25,0 g) & dang dAu dic ma duge tinh ché bang céch nghién
v6i n-hexan (2 x 75 mL) va lam kho thu dugc hop chét néu & dé muc (18,11 g, hiéu suét

80%, do tinh khiét >96%) & dang chat rdn mau trang. LCMS m/z: 375,20 [M-H].
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Phuong an B:

Thém dung dich cia K>COs (208,0 g, 1,508 mmol) trong nuéce (740 mL) 6 10-15 °C tiép
theo 13 bd sung tirng phin nhé natri dithionit (350,0 g, 2011,9 mmol), TBASH (42,62 g,
125,7 mmol) va nudc (100 mL) vao dung dich dugc khudy chua (S)-metyl-3-nitro-4-(1-
(2,2,2-triflo-N-metylaxetamido)-etyl)benzoat (Budc 3) (84,0 g 251,47 mmol) trong THF
(1680 mL); sau 10 phut quan sat thiy hién trong téa nhiét va nhiét do bén trong hén hop
nay dat ~30 °C. Khuiy hon hop phan ung thu dugc & nhiét d trong phong (20-25 °C)
trong 3 gid. Kidm sodt phan tmg bing UPLC-MS va sau khi hoan thanh; hén hop phan
tmg duoc phan tach thanh cac 16p hitu co va nude. Sau do chiét 16p nuéc bang THF
(1000 mL). Lam khd céac 16p hitu co duge gop lai qua Na;SO4 Khan va sau d6 them
pyridin (202 mL) vao céac chét hitu co da loc. Sau d6 1am bay hoi hdn hop nay & ~40 °C
trong 4p suét giam thu dugc san pham tho ma dugc hoa tan trong DCM (1680 mL) va
thém mot phan pyridin khéc (202 mL) tiép theo 1a bb sung timg giot etyl cloroformat
(119,7 mL, 1257 mmol) vio & 10-15 °C. Khudy tiép hon hop phan tng thu dugc ¢ nhiét
dd trong phong trong 3 gio. UPLC-MS chi ra phan (ng két thic. Pha lodng hon hop phan
tmg v6i nuéc (1500 mL), va phén tach cac 16p. Ria 16p nude bang DCM (1000 mL), va
rira cac 16p hitu co duge gop lai voi HCI 05N (2 x 2000 mL), dung dich NaHCOs bao
hoa (1000 mL) va cubi cing 13 véi nuée mudi (1000 mL), lam kho qua Na;SO4 khan va
lam bay hoi trong ap suit giam thu dugc san phim tho (150,0 g) & dang dau dic mau
vang nhat. Tinh ché du nay bang hexan (3 x 200 mL) thu dugc hop chét néu & dé muc
(90,0 g, hidu suét 94%, do tinh khiét >63%) & dang chét rin dinh mau vang nhat. LCMS
m/z: 377,18 [M+H].

Budce 5: (S)-Metyl-3,4-dimetyl-2-0x0-1,;3,4-tetrahydroquinazolin-7-carboxylat |
0 ¥

N

~

~ O

Thém K»CO; (40,0 g, 292,0 mmol) vao dung dich duogc khudy chta (S)-metyl-3-
((etoxycarbonyl)amino)-4-(1-(2,2,2-triflo-N-metylaxetamido)etyl)benzoat (Budc 4) (55,0
g 146,0 mmol) trong metanol (550 ml) & nhiét d9 trong phong va gia nhiét hdn hop phén
ung thu dugce dén 60 °C trong 2 gio. Tién trinh phan tmg duoc kiém so4t bang UPLC-MS
va sau khi hoan thanh, 1am ngudi khdi phan ng dén 5-10°C va trung hoa bang HCI 2N
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(300 mL) dé duy tri @ pH ~3-4. Lam bay hoi cdc dung mdi trong &p suét giam & 45 °C
thu duoc san phdm tho, hoa tan san pham tho nay trong EtOAc (1000 mL), rira 1an luot
bang dung dich nuéc mudi bdo hoa (500 mL), HC1 2N (500 mL) va dung dich NaHCOs3
(500 mL), va cudi cung rira lai bang nudc mudi (500mL), 1am khd qua Na;SO4 khan va
lam bay hoi trong ap suit giam thu dugc hop chét thd (29,1 g) & dang chét rin mau nau
nhat ma dugc tinh ché bang cach nghién v6i hexan (3 x 200 mL) thu duoc hop chit néu &
d& muc (28,9 g, hiéu suét 84%, do tinh khiét >97%) & dang chét rin mau tréng nho dén
mau vang nhat. LCMS m/z: 235,07 [M+H].

Quy trinh didu ché 15: (S)-Metyl-1-(2-clo-6-flobenzyl)-3.4-dimetyl-2-ox0-1.2,3.4-

tetrahydroguinazolin-7-carboxylat

Cl

O
6 N\(d:
N\
Thém timg phan nhé NaH (5,4 g, 134,9 mmol, huyén phit 60% trong dau) tiép theo 1a 2-
clo-6-flo benzyl bromua (18,5 mL, 134,9 mmol) ¢ 15-20 °C vao dung dich dugc khudy
chira (S)-metyl-3,4-dimetyl-2-oxo-1,2,3,4-tetrahydroquinazolin-7 carboxylat (Quy trinh
didu ché 14) (28,7 g, 122,64 mmol) trong DMF (200 ml) va khudy tiép toan b hon hop
phan tng & nhiét do trong phong trong 30 phut. UPLC-MS chi ra phan img két thic, sau
d6 dap tat hdn hop phan ng bang cach bd sung nudc dé xay va khudy trong 1 gio. Chat
rén két tha, loc va rira két tia nay bang nude (500 mL) va hexan (3 x 400 mL) thu duoc
san pham u6t (90,0 g) ma duge lam kho trong 16 chan khong & 60 °C qua dém thu dugc
hop chét néu & d& muc (40,0 g, hiéu sudt 86,7%, do tinh khiét >97,8%) & dang chét rin
mau tréng nho dén mau vang nhat. LCMS m/z: 377,11 [M+H].
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Quy trinh didu ché 16: axit (S)-1-(2-Clo-6-flobenzyl)-3.4-dimetyl-2-0x0-1.2.3.4-

tetrahydroquinazolin-7-carboxylic

Cl

O
. v 4
N\
Thém LiOH.H20 (35,7 g, 851 mmol) vao dung dich dugc khudy chira (S)-metyl-1-(2-
clo-6-flobenzyl)-3,4-dimetyl-2-oxo0-1,2,3,4-tetrahydroquinazolin-7-carboxylat (Quy trinh
didu ché 15) (40,0 g, 406,38 mmol) trong hdn hop gdm cac dung mdéi THF:MeOH:nuée
(2:1:1) (800 mL) va duy tri nhiét do hon hop nay & nhiét do trong phong trong 3-4 gio.
Kiém soat phan ung bing UPLC-MS va sau khi hoan thanh phéan tng, lam bay hoi dung
moi nay trong ap suit giam thu dugc san phim thé ma dugc pha lodng bang nuéc (3500
mL) va rira bing EtOAc (2 x 500 mL). Axit héa 16p nuéc bang HC1 6N dé duy tri d pH
~2-3. Loc két tiia rén thu duoc va rira bing nuée (500 mL) tiép theo la hexan (1000 mL).
Lam kho chét rén thu dugc trong 10 chan khong ¢ 60 °C qua dém thu dugc hop chét néu
& d& muc (35,2 g, hiéu suét 91% va do tinh khiét 99,9%) & dang chét rdn mau trang nho.
LCMS m/z: 363,07 [M+H].

Quy trinh  diéu ché 17:  (S)-1-(2-Clo-6-flobenzyl)-3.4-dimetyl-2-0x0-N-(2.4.6-

triflobenzyl)-1.2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 76)

Cl

F 0O d:
CO Ol

F F N~

Thém HBTU (44,2 g, 116,6 mmol) tiép theo 1a TEA (35 mL, 243,0 mmol) & 10-15 oC
vao dung dich dugc khudy chtia axit (S)-1-(2-Clo-6-flobenzyl)-3,4-dimetyl-2-oxo-

1,2,3,4-tetrahydroquinazolin-7-carboxylic (Quy trinh didu ché 16) (35,2 g, 97,23 mmol)
trong DCM (1400 mL) va tiép tuc khudy trong khoang 5-10 phut. Thém 2.4,6-
Triflobenzylamin (15,6 mL, 106,9 mmol) vao va duy tri hdn hop phéan L'mgc"r nhiét do
trong phong trong 1 gio. Kiém soat phan tng bang UPLC-MS va sau khi hoan thanh
phan ung, pha loang hdn hop nay bang nudc (1000 mL) va phén tach pha hitu co, rira
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bang HCI 2N (2 x 500 mL), dung dich NaHCO; (4 x 2000 mL) va cudi cung 12 véi nuée
mudi (500 mL). Lam khé 16p hitu co qua Na;SO4 khan va ¢6 trong 4p suat giam thu dugc
san phim tho (48,0 g) & dang chét rin mau tring nhy ma dugc tinh ché bang két tinh
bang cach hoa tan trong axeton (960 mL) & 40-45°C thu dugc dung dich mau vang trong
subt va sau d6 thém than hoat tinh (2,4 g) vao va khudy toan bo hdén hgp nay & 45 °C
trong 30 phut. Loc hdn hgp thu dugce qua phéu théu két G-2 c6 dém celite. Rira dém nay
bing axeton (240 mL) thu dugc dich loc mau vang nhat trong sudt, thém n-hexan (3600
mL) vao dich lgc nay thu dugc huyén phu dic mau tring ma dugc khudy & nhiét do trong
phong trong 1,5 gio. Loc khéi huyén phu dic qua phéu Buchner va rira bang hexan (500
mL) thu dugc san phdm wét & dang chit rdn mau trang (41,0 g) ma dugc lam kho trong 10
chan khong & 70 °C qua dém thu duoc hop chét néu & dé muc (42,5 g, hiéu suat 88,5%,
6 tinh khiét 99,9% va do tinh khiét bat ddi 100%) & dang chit rin mau trdng. LCMS
m/z: 506,20 [M+H]; 'H NMR (500 MHz; DMSO-ds): 8 1,23 (d, J = 6,55 Hz, 3H), 2,94
(s, 3H), 4,38-4,42 (dd, Ji = 4,85 Hz, J» = 14,4 Hz, 1H), 4,46-4,50 (dd, J1 = 5,35 Hz, /», =
14,55 Hz, 1H), 4,51-4,55 (q, J = 6,4 Hz, 1H), 4,91 (d, J = 15,75 Hz, 1H), 5,55 (d, J =
15,8 Hz, 1H), 7,13-7,19 (m, 1H), 7,21 (t, J= 7.9 Hz, 3H), 7,28-7,35 (m, 2H), 7,41 (d, J =
7,85 Hz, 1H), 7,46 (s, 1H), 8,78 (t, J = 5,0 Hz, 1H); Goc quay riéng [a]p: [-24,27°] ©
25°C.

Vi du 75: (R)-1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-0x0-N-(2.4.6-triflobenzyl)-1,2,3.4-

tetrahydroquinazolin-7-carboxamit

Cl

F o) ;
N N\f
Jeaaset

Vi dy 75 duge diéu ché theo cac phwong phap dugc mo ta trong vi du 76, va cac phuong

phap dugc md ta dudi day.
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Quy trinh diéu ché 18: (R)-Metyl-3.4-dimetyl-2-oxo-1,2,3.4-tetrahydroquinazolin-7-

carboxylat

Thém ting giot TFAA (2,35 g, 11,17 mmol) ¢ 10-15 °C vao dung dich dugc khudy chira
(R)-metyl-4-(1-aminoetyl)benzoat co san & dang thuong mai (1,0 g, 5,58 mmol) trong
CHCI; (10 mL) va khudy hdn hop phéan tmg thu duge & 25 °C trong 40 phut. Tién trinh
phén Uung duoc kiém soat bang UPLC-MS. Pb hdn hop phan tng vao nude da xay va
chiét bang EtOAc. Rira lan luot cac 16p hitu co dugc gop lai bang dung dich NaHCO:3
bdo hoa va dung dich nudc mudi va sau d6 1am kho trén Na,SO4 khan. Lam bay hoi cac
chit hitu co da loc trong ap sudt giam thu dugc hop chét néu & dé muc (1,4 g, hiéu suft

91% va do tinh khiét >98%) & dang chét rin mau tring. LCMS m/z: 274,05 [M+H].

Budc 2: (R)-metyl 3-nitro-4-(1-(2,2.2-trifloaxetamido)etyl)benzoat
O
~ NO,
U
= O
Lam lanh axit sulfuric ddm dac (10 mL) dén 0-5 °C va sau d6 thém ting giot axit nitric

bée khéi (5 mL) qua phéu nho giot dé duy tri nhiét do bén trong hon hop trong khoang 0-
10 °C trong khoang thoi gian 20 phat. Sau d6 thém timg phan nho (R)-metyl-4-(1-(2,2,2-
trifloaxetamido)etyl)benzoat (Buéc 1) (1,4 g, 5,09 mmol) vao trong khoang thoi gian 30
phut, duy tri nhiét do bén trong hén hop trong khoang 0-5 °C. Khudy hdn hop thu dugc &
25 °C trong 1 gio. Phan tmg hoan thanh dugc xéc nhan bing séc ky TLC va LCMS. Do
hén hop phan ting vao hon hop nude da va chiét bang DCM. Rira cac 16p hitu co duge
g0p lai v6i dung dich NaHCOs bdo hoa tiép theo 12 dung dich nuéc mudi bao hoa, lam

kho qua Na,SO4 khan va 1am bay hoi trong ap suit giam thu duoc hop chét néu & d& muc
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(1,5 g, hidu sudt 92% va do tinh khiét >98%) & dang chat rdn mau tring. LCMS m/z:
319,05 [M+H].

Buéc 3: (R)-Metyl-3-nitro-4-(1-(2,2.2-triflo-N-metylaxetamido)etyl)benzoat

Thém timg phan nho NaH (0,217 g, huyén pht 60% trong dau) & 0-5 °C vao dung dich
duge khudy cha (R)-metyl-3-nitro-4-(1-(2,2,2-trifloaxetamido)-etyl)benzoat (Bude 2)
(1,4 g, 4,38 mmol) trong DMF (15 mL). Khudy hén hop thu duge & nhiét d§ trong phong
trong 3 giG.IPhén tmg hoan thanh dugc xdc nhén bang TLC va UPLC-MS va sau khi
hoan thanh; d hdn hop nay vao hén hop nudce da va chiét bang EtOAc. Rira 16p hitu co
bang axit hydrocloric 1N, dung dich NaHCO; bao hoa va dung dich nuéc mudi. Lam kho
16p hitu co qua NaxSO4 khan va lam bay hoi trong ap suit giam thu duogc hop chét néu &
d& muc (0,9 g, hidu suét 55% va do tinh khiét >96%) ¢ dang thd ma dugc sir dung trong
buée tiép theo ma khong can tinh ché thém. LCMS m/z: 335,12 [M+H].

Budc 4: (R)-Metyl-3-amino-4-( 1-(2.2.2-triflo-N-metylaxetamido)etyl)benzoat
O

Thém Pd 10%-C (0,1 g, 50% trong lugng/trong lugng trong nudc) vao dung dich duoc
khudy chira (R)-metyl 3-nitro-4-(1-(2,2,2-triflo-N-metylaxetamido)-etyl)benzoat (Budc
3) (0,9 g, 2,70 mmol) trong EtOAc (10 mL) trong mdi trudng khi tro. Khudy hén hop
phan ung qua dém trong ap suit binh cau khi Hy. Tién trinh phan tmg dugc kiém soat boi
TLC va LCMS va sau khi hoan thanh, loc hdn hgp phan tng qua dém celite trong moi
truong khi No. Lam kho dich loc qua natri sulphat va cd trong ap suét giam thu duogc hop
chit thé ma duoc tinh ché bang hé théng Combi-flash st dung EtOAc 30% trong hexan
Jam dung mdi rira giai tao ra hop chit néu & dé myc (0.8 g, hiéu suat 97,5% va do tinh

khiét >71%) & dang chét rin mau trang. LCMS m/z: 305,09 [M+H].
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Budce 5: (R)-Metyl-3-((etoxycarbonyl)amino)-4-(1-(2,2,2-triflo-N-

metylaxetamido)etyl)benzoat

Thém pyridin khan (0,807 g, 10,22 mmol) vao dung dich dugc khudy chira (R)-metyl 3-
amino-4-(1-(2,2,2-triflo-N-metylaxetamido)-etyl)benzoat (Buéc 4) (0,6 g, 1.97 mmol)
trong DCE (10 mL) & nhiét do trong phong trong moi truong khi tro. Khudy hon hop
phan tng thu duoc & nhiét do trong phong trong 10 phut sau d6 thém etyl cloroformat
(0,255 g, 2,37 mmol) vao va khudy tiép toan bd hén hop nay ¢ nhiét do trong phong
trong 1 gi¢. Phan g hoan thanh dugc kiém soat bing sic ky TLC va LCMS va sau khi
hoan thanh pha lodng hon hop nay bang nuéc va tach cac 16p. Rura 16p nude bang DCM
va rira cac 16p hitu co dwgc gop lai v6i HC1 0,5N, dung dich NaHCO3 béo hoa va cubi
cung la v4i nudce mubi, lam kho qua Na;SO4 khan va l1am bay hoi trong ap suit giam thu
duogc san phém thoé ma duge tinh ché bang sic ky cot thu dugc hop chét néu & dé muc
(0.4 g, hiéu suit 54% va do tinh khiét >94%) & dang chét ran mau tring. LCMS m/z:
377,24 [M+H].

Budc 6: (R)-Mety1-3,4-dimety1—2-oxo-1,2,3,4-tetrahydroquinazolin-7—carboxylat

O H
~ o N (@)

Thém K»>COs (0,125 g, 0,90 mmol) vao dung dich dugc khudy chtra (R)-metyl 3-
((etoxycarbonyl)amino)-4-(1-(2,2,2-triflo-N-metylaxetamido)etyl)benzoat (Budc 5) (0,17

g, 0,45 mmol) trong hdn hop gbm cac dung mdi MeOH va nuée (6 mL, 2:1) & nhiét do
trong phong va gia nhiét hén hop phan tng thu duge & 60 °C trong 20 phit. Lam mat hén
hop phan Ung dén nhiét d6 trong phong va pha loang bang dung dich NaHCO; bdo hoa
va chiét bang EtOAc. Rita 16p hitu co bang HCI IN tiép theo 1a nude mudi. Sau d6 1am
kho 16p hitu co trén NaxSO4 khan va ¢d trong ap suit giam thu dugc hop chit néu & @&

muc (0,07 g, hiéu suét 66,6% va do tinh khiét >97%) & dang chét rin mau tréng.
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Vi du 75: (R)-l-(2—C10-6-ﬂ0benzyl)-3,4-dimetyl-2-oxo-N-(2,4,6-triﬂ0benzyl)-1,2,3,4-

tetrahydroquinazolin-7-carboxamit

Cl

F O

Isaarey

F F 7

Vi du 75 duoc didu ché tir (R)-metyl-3,4-dimetyl-2-ox0-1,2,3,4-tetrahydroquinazolin-7-
carboxylat (Quy trinh diéu ché 18) theo cac phuong phéap duge mo ta trong Céc quy trinh
didu ché 15-17 va Quy trinh tong quat 1-3. Hiéu suat 46%; D tinh khiét 98,4%; D9 tinh
khiét bt ddi 99,4%; .CMS m/z: 506,22 [M+H]; 'H NMR (400 MHz; DMSO-de): 8 1,23
(d, J= 6,2 Hz, 3H), 2,93 (s, 3H), 4,42-4,46 (m, 2H), 4,50-4,53 (m, 1H), 4,91 (d, J = 15,96
Hz, 1H), 5,54 (d, J = 15,48, 1H), 7,12-7,20 (m, 4H), 7,29-7,32 (m, 2H), 7.39 (d, J = 7,6
Hz, 1H), 7,44 (s, 1H), 8,74 (bs, 1H); Goc quay riéng [a]p: [+21,17°] ¢ 25°C.

Vi du 77: (S)-1-((5-clo-3-ﬂ0-2-metvlpvridin—4-vl)metvl)—3,4-dimetvl-2-ox0-N-(2,4,6-

triflobenzyl)-1,2.3.4-tetrahydroquinazolin-7-carboxamit

F/N
\1

F (@) &I
N N\(

Vi du 77 duge didu ché theo cac phuong phap dugc md ta trong Cac Quy trinh tong quat

1-3, va cac phuong phap dugc md ta dudi day.

Quy trinh didu ché 19: axit 5-clo-3-flo-2-metylisonicotinic

HO.__O

Cl \F

|
N
Thém timg giot n-BuLi (4,12 mL, 8,24 mmol, dung dich 2M trong hexan) ¢ -78 °C vao
dung dich duogc khudy chtra 5-clo-3-flo-2-metylpyridin c6 san ¢ dang thuong mai (1,0 g,

6,87 mmol) trong THF khan (10 mL) va tiép tuc khudy trong 2 gio nita. Dap t4t hon hop

-151-



38193

phéan g nay bang cach bd sung lugng du cac vién da kho va khudy k¥ trong 1 gio nita.
C6 hdn hop phan tmg trong ap suit giam thanh khéi ban rin ma dugc hoa tan trong nudc
(10 mL) v rira bing EtOAc (25 mL). Axit hoa 16p nuée bang HCI IN dé duy tri do pH
~1 va sau d6 chiét bing EtOAc. Rira cc 16p hitu co duge gop lai v6i nuée mudi, 1am kho
qua NazSO4 khan va lam bay hoi trong ap suit giam thu dwgc hop chét néu & d& muc
(1,06 g, hiéu suat 81% va do tinh khiét >96%) & dang chat ran mau vang nhat ma dugc st
dung trong bude tiép theo ma khong can tinh ché thém. LCMS m/z: 189,95 [M+H].

Quy trinh didu ché 20: Metyl-5-clo-3-flo-2-metylisonicotinat

Thém K>COs (1,531 g, 11,08 mmol) tiép theo 12 Me2SO4 (0,838 g, 6,65 mmol) & 0-5 °C
vao dung dich dugc khudy chira axit 5-clo-3-flo-2-metylisonicotinic (Quy trinh didu ché
19) (1,05 g, 5,54 mmol) trong DMF (11 mL) va sau do khudy hdn hop phén ing & nhiét
do trong phong trong 2 gio. Tién trinh phan tmg dugc kiém soat bing sic ky TLC va
LCMS. Sau khi hoan thanh, pha lodng hén hop phan tng v6i nuéc lanh, chiét bang
EtOAc va rira bang nuéc mudi. Lam kho céc 16p hitu co dugc gop lai qua NaxSO4 khan
va lam bay hoi trong ap suét giam thu duoc hop chét néu & dé muc (0,95 g, hiéu suét 84%
va do tinh khiét >96%) & dang chét 16ng mau nau dé ma dugc sir dung trong budc tiép

theo ma khong can tinh ché thém. LCMS m/z: 203,98 [M+H].

Quy trinh diéu ché 21: (5-Clo-3-flo-2-metylpyridin-4-yl)metanol
HO

Cl \F

L
N
Thém timg giot DIBAL-H (16,67 mL, dung dich 1M trong hexan) & 0-5 °C vao dung
dich dugc khudy chira metyl-5-clo-3-flo-2-metylisonicotinat (Quy trinh diéu ché 20)
(0,85 g, 4,18 mmol) trong THF khan (12 mL) va khudy toan bd hén hop phan Gng ¢ nhiét
d6 trong phong trong 6 gio. Sau khi hoan thanh phan (mg, dap tat phan tmg bang cach bd
sung dung dich cta natri kali tartrat. Chiét hdn hop phan ting da dap tat bang EtOAc, rira

bang nudc mubi va 1am khd qua Na,SO4 khan. Lam bay hoi dung mdi nay trong ap suét

-152-



38193

giam thu dugce san pham tho ma dugc tinh ché bang HPLC diéu ché thu dugc hop chét
néu & dé& muc (0,25 g, hiéu suit 34% va do tinh khiét >99%) & dang chét ran mau tréng.

LCMS m/z: 175,98 [M+H].

Quy trinh didu ché 22: 4-(Brommetyl)-5-clo-3-flo-2-metylpyridin
Br

Cl \F

»
N
Thém PBr3 (0,081 mL, 0,85 mmol) ¢ -10 °C vao dung dich duoc khudy chia (5-clo-3-
flo-2-metylpyridin-4-yl)metanol (Quy trinh didu ché 21) (0,06 g, 0,34 mmol) trong THF
khan (2 mL). Khudy toan bd hdn hop nay & nhiét do trong phong trong 2 gid. Sau khi
hoan thanh phan Gng, d6 hdn hop nay vao nude d4 va chiét bang EtOAC. Rira 16p hitu co
duoc gop lai bing nuéc mudi, lam kho qua Na>SO4 khan va 1am bay hoi trong 4p suét
giam thu duge hop chat néu & d& muc (0,075 g, hiéu suat 81,5% va do tinh khiét >92%) &
dang chit 16ng mau vang nhat ma dugc st dung trong budc tiép theo ma khong can tinh

ché thém. LCMS m/z: 237,89 [M+H].

Quy trinh diéu ché 23: 4-(Clometyl)-3-flo-5-metoxy-2-metylpyridin
Cl

Thém TEA (0,195 mL, 0,14 mmol) tiép theo 1a MeSO,Cl (0,0831 g, 0,70 mmol) & 0-5 °C
vao dung dich dugc khudy chira (3-flo-5-metoxy-2-metylpyridin-4-yl)metanol (Quy trinh
didu ché 21) (0,080 g, 0,47 mmol) trong DCM khan (1 mL) va sau d6 khudy hon hop nay
qua dém & nhiét do trong phong. Kiém soat phan tmg bing sac ky TLC va LCMS va sau
khi tiéu thu hoan toan vt li€u ban dau; pha loang hdn hop phan tmg véi DCM va rira
bang nudc lanh va sau d6 1a nudce mudi. Lam kho cac 16p hiru co duge gop lai qua
Na»SO4 khan va ¢ trong ap suét giam thu dugc hop chét néu & dé muc (0,08 g, hiéu suét
90%, do tinh khiét >77%) & dang chit 1ong mau vang nhat ma dugc st dung trong budce

tiép theo ma khong can tinh ché thém. LCMS m/z: 189,99 [M+H].
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Céac chét trung gian sau day dugc tong hop theo cac phuong phép twong tw voi cc

phuong phéap duge mo ta trén ddy trong Cac quy trinh didu ché 19-23) bét dau tir pyridin

dugc thé thich hop.
. . Tén theo
Céau trac Tén theo IUPAC Cau tric
IUPAC
Br Br
: 4-(brommetyl)-3- 4-(brommetyl)-
" F FAF
| flo-2-metylpyridin - 3,5-diflopyridin
N N
Br Cl 4-(clometyl)-3-
4-(brommetyl)-5-
S O F flo-5-metoxy-2-
| flo-2-metylpyridin l o
N N metylpyridin
Cl 5-clo-4-(clometyl)- Cl 2-(clometyl)-3-
Cho T 3-flo-2- F\E%/NK flo-6-

N o metoxypyridin % metylpyridin

Vi du 77: (S)-1-((5—clo—3-ﬂ0—2-metvlpvridin-4-vl)metvl)-3,4-dimetvl-2-ox0-N-(2,4,6-

triflobenzyl)-1,2.3.4-tetrahydroquinazolin-7-carboxamit

F

~ "N
\l

O

F OCI
CC N
F F N\

(S)-1-((5-010-3-ﬂo-2-mety1pyridin—4-yl)metyl)-3,4-dimetyl-2-oxo-N—(2,4,6-triﬂ0benzy1)-

pzd

1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 77) dugc diéu ché tir (S)-metyl-3,4-
dimetyl-2-ox0-1,2,3,4-tetrahydroquinazolin-7-carboxylat (Quy trinh diéu ché 14, Budc 5)
va 4-(brommetyl)-5-clo-3-flo-2-metylpyridin (Quy trinh didu ché 22) theo cac phuong
phap dugc md ta trong Cac quy trinh diéu ché 2, 3 va 4 va Cac Quy trinh tong quat 1-3.
LCMS m/z: 521,13 [M+H]; 'H NMR (500 MHz; DMSO-dg): & 1,24 (d, J = 6,5 Hz, 3H),
2,35 (d, J= 2.9 Hz, 3H), 2,93 (s, 3H), 4,44-4,45 (m, 2H), 4,56-4,57 (m, 1H), 5.0 (d, J =
16,15 Hz, 1H), 5.45 (d, J= 16,25 Hz, 1H), 7,18-7,24 (m, 3H), 7,40-7,45 (m, 2H), 8,37 (s,
1H), 8,81 (t, J=4,8 Hz, 1H).
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Vi du 78: (S)-1-(2,6-diflo-4-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-

1.2.3.4-tetrahydroquinazolin-7-carboxamit

Vi dy 78 duoc diéu ché theo cac phuong phap duge mo ta trong Cac Quy trinh tdng quat

1-3 va 13, va cac phuong phap dugc mo ta dudi day.

Quy trinh didu ché 24: (8)-1-(2.6-Diflo-4-metoxybenzyl)-3.4-dimetyl-2-0x0-N-(2.4.6-

triflobenzyl)-1.2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 79)

Thém HBTU (0,846 g, 2,23 mmol) tiép theo 12 bd sung TEA (0,67 mL, 4,65 mmol) & 10-
15 °C vao dung dich dugc khudy cia axit (S)-1-(2,6-diflo-4-metoxybenzyl)-3,4-dimetyl-
2-0x0-1,2,3,4-tetrahydroquinazolin-7-carboxylic (Quy trinh didu ché 52) (0,7 g, 1,86
mmol) trong DCM (70 mL) va tiép tuc khudy trong 15 phut nira. Thém 2,4,6-
Triflobenzylamin (0,299 mL, 2,04 mmol) vao & nhiét do trong phong va khudy toan bd
hon hop nay & nhiét do trong phong trong 1 gio. Kiém soat phan ng bang UPLC-MS va
sau khi hoan thanh phan Ung, pha lodng hdn hop nay bang nude (50 mL), phan tach 16p
hitu co, rtra bang HCI 2N (2 x 25 mL), tiép theo la bang dung dich NaHCO;3 (4 x 5 mL)
va cudi cing 12 bang nudc mudi (25 mL). Lam kho 16p hitu co dugc gop lai qua NazSO4
khan va lam bay hoi trong ap suit giam thu dugc san phim tho ma dugc tinh ché bang hé
théng Combi-flash thu dugc hop chét néu & d& muc (0,07 g, hiéu suat 82% va do tinh
khiét 99,6%) & dang chat rin mau tring nhd. LCMS m/z: 520,17 [M+H]; '"H NMR (500
MHz; DMSO-ds): 8 1,16 (d, J= 6,15 Hz, 3H), 2,94 (bs, 3H), 3,73 (bs, 3H), 4,39-4.43 (m,
1H), 4,47- 4,51 (m, 2H), 4,73 (d, J= 15,7 Hz, 1H), 5,55 (d, J= 15,7 Hz, 1H), 6,67 (d, J =
9.9 Hz, 2H), 7,18-7,23 (m, 3H), 7,40 (d, J= 7,55 Hz, 1H), 7,44 (s, 1H), 8,81 (bs, 1H).
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Quy trinh didu ché 25: (S)-1-(2.6-Diflo-4-hydroxybenzyl)-3.4-dimetyl-2-0x0-N-(2.4.6-
triflobenzyl)-1.2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 78)

F OH
F O d:
OO 00x
F F N

Thém BBr; (5 mL, dung dich 1,0M trong DCM) vao dung dich dugc khudy chira (S)-1-
(2,6-diﬂ0-4—metoxybenzyl)-3,4-dimetyl-Z-oxo-N—(Z,4,6-triﬂobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit (Vi du 79) (0,5 g, 0,96 mmol) trong DCM (25 mL) va

khudy hén hop nay & nhiét do trong phong trong 2 gio. Kiém soat phan tng bang UPLC-
MS va sau khi hoan thanh phan ing pha loang hon hop nay bing DCM (100 mL) va
nuéc (100 mL). Phén tach 16p hitu co va rira bang dung dich NaHCOs (50 mL) tiép theo
13 nuée mudi (50 mL). Lam kho 16p hitu co qua NaSO4 khan va 1am bay hoi trong ap
suit giam thu duoc san pham tho ma dugc tinh ché bang hé théng Combi-flash thu dugc
hop chét néu & d& muc (0,4 g, hiéu suét 82% va do tinh khiét 99,6%) & dang chét ran mau
trang. LCMS m/z: 506,18 [M+H]; 'H NMR (500 MHz; DMSO-de): 8 1,15 (d, /= 5,9 Hz,
3H), 2,93 (bs, 3H), 4,39-4,42 (m, 1H), 4,48-4,51 (m, 2H), 4,67 (d, J= 15,7 Hz, 1H), 5,51
(d, J= 15,3 Hz, 1H), 6,38 (d, J = 9,65 Hz, 2H), 7,17-7,22 (m, 3H), 7.39 (d, J = 7,45 Hz,
1H), 7,43 (s, 1H), 8,79 (bs, 1H), 10,34 (s, 1H).

Céc vi du 80 va 81 dugc diéu ché theo cac phuong phap duge md ta trong Cac Quy trinh

téng quat 14, va cac phuong phap duge mo ta dudi day.

Vi du 80: (S)-1-(2,6-diﬂ0-4-(2-hvdroxvetoxv)benzvl)-S,4-dimetvl-2-0xo-N-(2,4,6-

tr_iﬂobenzvl)—l,2,3,4-tetrahvdr0quinazolin-7-carboxamit

H \f
F F ~
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Quy trinh diéu ché 26: (S)-Etyl-2-(4-((3.4-dimetyl-2-0x0-7-((2.4.,6-

triflobenzyl)carbamoyl)-3.4-dihydroquinazolin-1(2H)-yl)metyl)-3.5-diflophenoxy)axetat

O
F O\/U\O/\
F O d:
N N\(

Thém NaH (0,0047 g, 0,12 mmol, huyén phii 50% trong dau) & 0-5 °C vao dung dich
duge  khudy chua  (S)-1-(2,6-diflo-4-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2.4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 78) (0,05 g, 0,099 mmol)

trong DMF (2 mL) va khudy hén hop thu duoc & cung nhiét do trong 10 phit, sau dé
thém etyl bromaxetat (0,0198 g, 0,12 mmol) vao & 0-5 °C va khudy tiép hdn hop phan
g trong 40 phut. Qua trinh phan Ung dugc kiém soat bang sic ky TLC va LCMS. Sau
khi hoan thanh, dap tit hdn hop phan Gng bing cach bd sung dung dich NH4Cl bdo hoa,
chiét bang EtOAc va rira bing nudc mudi. Lam khd 16p hiru co thu duoc qua NaxSOq
khan, loc va cd trong ap suét giam thu dugc hop chit néu & dé muc (0,05 g, hiéu suét
85% va do tinh khiét 98,8%) & dang chét rin mau tring nh& ma duge st dung trong budc

tiép theo ma khong can tinh ché thém. LCMS m/z: 592,17 [M+H].

Quy trinh didu ché 27: (S)-1-(2.6-Diflo-4-(2-hydroxyetoxy)benzyl)-3.4-dimetyl-2-oxo-N-
(2.4,6-triflobenzyl)-1.2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 80)

F O ~on

Thém NaBH, (0,0306 g, 0,81 mmol) ¢ 0-5 °C vao dung dich duoc khudy chua (S)-etyl-2-
(4-((3,4-dimety1—2-oxo-7-((2,4,6-triﬂ0benzyl)carbamoyl)-3,4-dihydr0quinazolin-1(2H)-

yDmetyl)-3,5-diflophenoxy)axetat (Quy trinh diéu ché 26) (0,06 g, 0,10 mmol) trong
etanol (2 mL). Sau do khudy hdn hop phan Gng & nhiét d¢ trong phong trong 3 gio. Qua
trinh phan tng duoc kiém soat bang sac ky TLC va LCMS va sau khi hoan thanh phéan
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tmg dép tit hdn hop nay bing céch bd sung dung dich NH,CI bao hoa, chiét bang EtOAc
va rira bing nudc mubi. Co 16p hitu co trong &p suit giam thu dugc san pham tho ma
duoc tinh ché br?mg sic ky cot thu dugc hop chit néu & dé muc (0,024 g, hiéu suit 43% va
d6 tinh khiét 96,8%) & dang chét rin mau tring. LCMS m/z: 550,16 [M+H]; '"H NMR
(500 MHz; DMSO-de): 8 1,16 (d, J = 6,45 Hz, 3H), 2,94 (s, 3H), 3,64-3,67 (q, J = 5,05
Hz, 2H), 3,96 (t, J= 4,7 Hz, 2H), 4,39-4,52 (m, 3H), 4,74 (d, /= 15,6 Hz, 1H), 4,88 (t, J
= 5,45 Hz, 1H), 5,52 (d, J = 15,65 Hz, 1H), 6,66 (d, J = 10,05 Hz, 2H), 7,18-7,23 (m,
3H), 7,40 (d, J= 17,75 Hz, 1H), 7,45 (s, 1H), 8,80 (t, /= 4,75 Hz, 1H).

Vi du 81: (S)-1-(2.6-diflo-4-(3-hydroxypropoxy)benzyl)-3.4-dimetyl-2-0x0-N-(2,4,6-

triflobenzyl)-1,2.3,4-tetrahydroquinazolin-7-carboxamit

F: ; O _~_OH
F O d:
N
F F ~

Thém K»COs (0,041 g, 0,29 mmol) tiép theo 1a bd sung 3-brompropanol (0,018 mL,
0,198 mmol) vao dung dich dugc khudy chta (S)-1-(2,6-diflo-4-hydroxybenzyl)-3,4-

dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du
78) (0,050 g, 0,099 mmol) trong DMF (2 mL) va gia nhiét toan b hdn hop nay & 60 °C
qua dém. Sau khi hoan thanh phan Ung, pha loang hdn hop nay bang nuéc va chiét bang
FtOAc. Rura cac chét hitu co bang nuéce mudi, 1am kho qua Na;SO4 khan va 1am bay hoi
trong 4p suat giam tao ra san phim thé ma dugc tinh ché bang hé théng Combi-flash (4,0
g cdt) sit dung EtOAc 90% trong hexan 1am dung mdi rira giai thu dugc hop chét néu &
d& muc (0,017 g, hiéu suét 30,9% va do tinh khiét 99,5%) & dang chét rdn mau tréng.
LCMS m/z: 564,19 [M+H]; 'H NMR (500 MHz; DMSO-de): 6 1,15 (d, J = 4,7 Hz, 3H),
1,80 (bs, 2H), 2,94 (s, 3H), 3,50-3,51 (m, 2H), 3,99 (bs, 2H), 4,39-4,42 (m, 1H), 4.48-
4,56 (m, 3H), 4,73 (d, J= 15,6 Hz, 1H), 5,53 (d, J= 15,45 Hz, 1H), 6,65 (d, J = 9.45 Hz,
2H), 7,19-7,21 (m, 3H), 7,39-7,45 (m, 2H), 8,80 (bs, 1H).

Vi du 82 duoc diéu ché theo cac phuong phap dugc md ta trong Quy trinh tong quat 15,

va cac phuong phap dugc mo ta dudi day.
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Vi du 82: (S)-3-(4-((3.,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3.4-

dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenoxy)propyl dihydro phosphat

O
F O\/\/O\/P//\
HO OH
F O d:
N
F F ~
Cho (S)-1-(2,6-diflo-4-(3-hydroxypropoxy)benzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-

triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 81) (0,32 g, 0,56 mmol)
hép thu trong POCl; nguyén chét (0,48 mL, 5,11 mmol) & 0 °C va sau d6 tang tir tlr nhiét

d6 ctia hdn hop phan ung dén nhiét d6 trong phong trong 1 gid. Phan ung hoan thanh
duoc kiém soét b%mg séc ky TLC va sau khi bién ddi hoan toan vat liéu ban d4u, hoa tan
hdn hop phan tng trong MeCN (1,5 mL) va thém ting giot hdn hop gdm bac nitrat
(0,192 g, 1,13 mmol) trong nuéce (3 mL) vao ¢ 0-5 °C. Khuéy tiép hdn hgp phan tmg thu
duoc trong 1 gid & cing nhiét d va sau do giir trong may lam lanh trong 18 gi¢ thu dugc
chét rin ma dugc loc va 1am bay hoi dich loc trong ap suit giam thu dugc san phim thd
ma duogc tinh ché bang HPLC diéu ché thu dugc hop chét néu & d& muc (0,15 g, hiéu suét
41% va do tinh khiét 99,3%) & dang chét rin mau vang nhat. LCMS m/z: 644,11 [M+H];
IH NMR (500 MHz; DMSO-ds): 8 1,16 (d, J= 6,3 Hz, 3H), 1,97 (t, J= 5,9 Hz, 2H), 2,93
(s, 3H), 4,02-3,92 (m, 5H), 4,52-4,38 (m, 4H), 4,74 (d, J= 15,7 Hz, 1H), 5,53 (d, J= 15,7
Hz, 1H), 6,67 (d, J = 9,9 Hz, 2H), 7,24-7,18 (m, 3H), 7,40 (d, J = 7,7 Hz, 1H), 7.45 (s,
1H), 8,81 (bs, 1H).

Vi du 83 duge didu ché theo cac phuong phap dugc mo ta trong Quy trinh téng quat 16,

va cac phuong phap duge mo ta dudi day.
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Vi du 83: (5)-(4-((3.4-dimetyl-2-0x0-7-((2.4.6-triflobenzyl)carbamoyl)-3.4-
dihydroquinazolin-1(2H)-yl)metyl)-3.5-diflophenoxy)metyl dihydro phosphat

F O\/O\P’?

g OH

F 0 )
N

F F ~

Quy trinh diéu ché 28: (S)-Dibenzyl-((4-((3,4-dimetyl-2-0x0-7-((2.4,6-

triflobenzyl)carbamoyl)-3.4-dihydroquinazolin-1(2H)-yl)metyl)-3.5-diflophenoxy)metyl)
phosphat

Thém K2COs (0,0615 g, 0,44 mmol) vao dung dich dugc khudy chwa (S)-1-(2,6-diflo-4-
hydroxybenzyl)-3,4-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit (Vi du 78) (0,15 g, 0,30 mmol) trong DMF khan (2 mL) va sau 15 phut thém
dibenzyl (clometyl) phosphat (0,106 g, 0,327 mmol) vao trong mdi trudng khi N,. Khuay
hdn hop phan tmg ¢ 60 °C trong 3 gio. Sau khi hoan thanh phéan ting, pha lodng hdn hgp
nay bang EtOAc va rira bang nudc tiép theo 12 dung dich nuéc mudi. Sau d6 lam kho 16p
hiru co trén Na,SO, khan va 1am bay hoi dén kho trong ap sudt giam thu dugc san phim
th6 ma duoc tinh ché bing HPLC diéu ché thu dugc hop chit néu ¢ dé muc (0,09 g, hiéu
sudt 38% va do tinh khiét >99%) & dang chit ran mau tring. LCMS m/z: 796,24 [M+H].
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Quy trinh diéu ché 29: (S)-(4-((3,4-dimetyl-2-0x0-7-((2.4,6-triflobenzyl)carbamoyl)-3.4-
dihydroguinazolin-1(2H)-yl)metyl)-3.5-diflophenoxy)metyl dihydro phosphat (Vi du 83)

F O\/O\P//O
Ho OH
F O d:
N
F F ~
Thém Pd 10%-C (0,03 g, 50% trong lwong/trong lugng trong nudc) vao dung dich duoc
khudy chtra (S)-dibenzyl ((4-((3,4-dimetyl-2-0x0-7-((2.4,6-triflobenzyl)carbamoyl)-3,4-

dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenoxy)metyl) phosphat (Quy trinh diéu
ché 28) (0,07 g, 0,14 mmol) trong THF (2 mL) & nhiét d trong phong trong moi truong
khi tro. Khudy hdn hop thu duge & nhiét d6 trong phong trong 15 phit trong ap suét binh
cAu khi H, va sau khi hoan thanh phan tng pha lodng hon hop nay bang EtOAc va di qua
dém celite ngan. Lam bay hoi dich loc dén kho trong ap suat giam thu duoc san phim thd
ma duogc tinh ché béng HPLC diéu ché thu duoc hop chét néu & dé muc (0,028 g, hiéu
suit 51,8% va do tinh khiét >99%) & dang chét rdn mau tring. LCMS m/z: 616,14
[M+H]; 'TH NMR (500 MHz; DMSO-ds): 6 1,16 (d, J =6,0 Hz, 3H), 2,93 (s, 3H), 4,51-
4,39 (m, 3H), 4,74 (d, J= 15,9 Hz, 1H), 5,32 (t, J = 7,1 Hz, 2H), 5,52 (d, J= 15,5 Hz,
1H), 6,80 (d, J= 10 Hz, 2H), 7,25-7,17 (m, 3H), 7,38 (d, J= 7,7 Hz, 1H), 7,46 (s, 1H),
8,81 (bs, 1H).

Vi du 84: (S)-4-((3.4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3.4-
dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenyl dihydro phosphat

F o\PP
g OH
F o ]
N
F F ~

Vi du 84 duge didu ché theo cac phuong phap duoc md ta trong Quy trinh téng quat 17,

va cac phuong phap dugc mo ta dudi day.
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Quy trinh diéu ché 30: (S)-Dibenzyl (4-((3.4-dimetyl-2-0x0-7-((2.,4,6-
triflobenzyl)carbamoyl)-3,4-dihydroquinazolin-1(2H)-yl)metyl)-3.5-diflophenyl)

phosphit

Thém tetrazol (0,026 mL, 0,30 mmol) tiép theo 1a dibenzyl-diisopropylphosphoramidit
(0,20 mL, 0,71 mmol) vao dung dich dugc khudy chaa (S)-1-(2,6-diflo-4-
hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit (Vi du 78) (0,15 g, 0,30 mmol) trong axetonitril khan (5 mL) trong moi
truong khi tro va khudy hén hop nay & nhiét d trong phong trong 3 gio. Qua trinh phan
tng duoc kiém soat bang sic ky TLC va LCMS va sau khi hoan thanh, 1am bay hoi hon
hop phan Ung trong ap sudt giam dén kho thu duoc hop chét néu & dé muc (0,21 g, hidu
suat 95% va do tinh khiét >66%) & dang thd ma dugc st dung trong budc tiép theo ma

khong can tinh ché thém. LCMS m/z: 750,21 [M+H].

Quy trinh diéu ché 31: (S)-Dibenzyl-(4-((3.4-dimetyl-2-0x0-7-((2.4,6-
triflobenzyl)carbamovyl)-3,4-dihydroquinazolin-1(2H)-yl)metyl)-3.5-diflophenyl)

0

OHO

@M@ g

Thém m-CPBA (0,077 g, 0,45 mmol) ¢ 0-5 °C vao dung dich dugc khudy chira (S)-
dibenzyl-(4-((3,4-dimetyl-2-ox0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenyl) phosphit (Quy trinh didu ché 30)

phosphat
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(0,21 g, 0,28 mmol) trong DCM (8 mL) trong moi trwong khi tro va sau do khudy hén
hgp phan tmg & 0-5 °C trong 1 gi¢. Qua trinh phan ung dugc kiém soat bang sic ky TLC
va LCMS va sau khi hoan thanh; pha lodng hon hop phan tmg véi nuée va chiét bang
EtOAc. Rira cac chét hiru co duoc gop lai bing nuée mudi, 1am kho qua Na»SO4 khan va
cd trong ap suit giam thu duoc hop chat néu & d& muc (0,1 g, hiéu suat 93% va do tinh
khiét >98%) & dang thé ma duoc st dung trong bude tiép theo ma khong can tinh ché

thém. LCMS m/z: 766,20 [M+H].

Quy trinh diu ché 32: (5)-4-((3,4-Dimetyl-2-0x0-7-((2.4.6-triflobenzyl)carbamoyl)-3.4-
dihydroquinazolin- 1 (2H)-yl)metyl)-3,5-diflophenyl dihydro phosphat (Vi du 84)

F o\PP
Ho ©H
i §

Thém Pd 10%-C (0,001 g, 50% trong lugng/trong lugng trong nuée) vao dung dich dugce
khudy chaa (S)-dibenzyl-(4-((3,4-dimetyl-2-oxo0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenyl) phosphat (Quy trinh diéu ché 31)

(0,1 g, 0,13 mmol) trong THF khan (4 mL) trong mdi truong khi tro va khudy hdn hop
phéan tng thu dugc & nhiét do trong phong qua dém trong ap sudt binh cau khi Ha. Qua
trinh phan Gng dugc kiém soat bang sic ky TLC va LCMS va sau khi hoan thanh, pha
logng hdn hgp phan tng véi EtOAc va loc can than qua dém celite va rira hai lan bang
EtOAc trong moi truong khi tro. Lam kho chét hitu co thu dugc qua Na»SO4 khan va cd
trong 4p suét giam thu dugc san pham tho ma dugc tinh ché bang HPLC diéu ché tao ra
hop chét néu & d& muc (0,04 g, hiéu sudt 40% va db tinh khiét 99,36%) & dang chét ran
mau tring. LCMS m/z: 586,12 [M+H]; 'H NMR (500 MHz; DMSO-de): 8 1,16 (d, J =
5,2 Hz, 3H), 2,93 (s, 3H), 4,50-4,40 (m, 3H), 4,72 (d, J= 15,6 Hz, 1H), 5,52 (d, J= 15,4
Hz, 1H), 6,80 (d, J = 10,4 Hz, 2H), 7,23-7,16 (m, 3H), 7,38 (d, J= 7,3 Hz, 1H), 7,47 (s,
1H), 8,78 (s, 1H).

Vi du 85 duge diéu ché theo cac phuong phap duge mo ta trong Quy trinh tong quat 18,

va cac phuong phap dugc mo ta dudi day.
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Vi du 85: (S)-4-Axetamidobenzyl-(4-((3,4-dimetyl-2-0x0-7-((2,4,6-
triflobenzyl)carbamoyl)-3.4-dihydroquinazolin-1(2H)-yl) metyl)-3.5-diflophenyl)

carbonat

Thém NaH (0,003 g, 60% trong lugng/trong luong trong dau khoang) & 0-5 °C vao dung
dich dugc khudy chira (S)-1-(2,6-diflo-4-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 78) (0,05 g, 0,099 mmol)
trong DMF (2 mL) va khudy hén hop phan tng trong 15 phit & cing nhiét do. Sau do,
hoa tan 4-axetamidobenzyl-(4-nitrophenyl)-carbonat dugc tdng hop riéng (qué trinh didu
ché duge mo ta trong US 1996/5585397) (0,1 g, 0,30 mmol) trong DMF (2 mL) va thém
vao hdn hop phan tmg va khudy toan bd hdn hop phén ung & nhiét do trong phong trong
30 phut. Tién trinh phan tmg dugc kiém so4t bang TLC va LCMS va sau khi hoan thanh
phan mg, pha lodng hdn hop nay bang nudc va chiét bang EtOAc. Rira c4c chat hitu co
duoc gop lai bing dung dich nuéc mubi, 1am khé trén NaSO4 khan va c¢d trong ap sudt
giam thu dugc hop chét thé ma duoc tinh ché béng HPLC diéu ché tao ra hop chét néu ¢
d& muc (0,015 g, hiéu sudt 21,7% va dé tinh khiét 99,75%) & dang chit rdn mau tréng.
LCMS m/z: 697,19 [M+H]; 'H NMR (500 MHz; DMSO-ds): 6 1,17 (d, J = 6,0 Hz, 3H),
2,05 (s, 3H), 2,93 (s, 3H), 4,43-4,39 (m, 1H), 4,55-4,47 (m, 2H), 4,86 (d, J = 15,8 Hz,
1H), 5,19 (s, 2H), 5,52 (d, J = 15,8 Hz, 1H), 7,22-7,15 (m, 5H), 7,37-7,30 (m, 2H), 7,42
(d, J= 17,8 Hz, 1H), 7,47 (s, 1H), 7,60 (d, J= 7,9 Hz, 2H ), 8,82 (bs, 1H), 10,05 (s, 1H).

Vi du 86 dugc diéu ché theo cac phuong phap dugc md ta trong Quy trinh tong quat 19,

va cac phuong phap duge mo ta dudi day.
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Vi du 86: (S)-Benzyl-3-(((4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-
3.4-dihydroquinazolin-1(2H)-yl)metyl)-3,5-

diflophenoxy)carbonyl)(metyl)amino)propanoat

Thém NaH (0,0095 g, 60% trong lugng/trong lugng trong dau khoang) & 0-5 °C vao dung
dich dugc khudy chua (S)-1-(2,6-diflo-4-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 78) (0,040 g, 0,079
mmol) trong DMF (0,4 mL) va khudy hdn hop phan tmg trong 15 phut & cing nhiét do.
Sau d6, thém benzyl-3-(metyl((4-nitrophenoxy)carbonyl)amino)-propanoat dugc tong
hop riéng (Syn. Comm. 2007, 37, 1927) (0,034 g, 0,095 mmol) trong DMF (0,2 mL) vao
hdn hop phan tmg va gia nhiét toan bd hdn hop phan g & 80 °C trong 20 gio. Tién trinh
phéan tng dugc kiém soat bang sic ky TLC va LCMS va sau khi hoan thanh, pha loang
hdn hop phan tng bang nudc va chiét bang EtOAc. Rira cic chét hitu co dugce gop lai
bing NaHCO; va dung dich nuéc mubi, 1am kho trén NaySO4 khan va cd trong 4ap suét
giam thu dugc hop chét thd ma duoc tinh ché béng HPLC diéu ché tao ra hop chét néu &
d& muc (0,022 g, hidu suét 38% va do tinh khiét 99,78%) & dang chét rin mau tréng.
LCMS m/z: 725,19 [M+H]; '"H NMR (500 MHz; DMSO-ds): 6 1,17 (d, J=6,2 Hz, 3H),
2,67 (t, J= 6,8 Hz, 1H), 2,75 (t, J= 6,7 Hz, 1H), 2,88 (s, 1H), 2,93 (s, 3H), 2,97 (s, 2H),
3,52 (t, J= 6,9 Hz, 1H), 3,62 (t, J= 6,7 Hz, 1H), 4,42-4,38 (m, 1H), 4,53-4,46 (m, 2H),
4,83 (d, J=15,7 Hz, 1H), 5,09 (d, J= 5,7 Hz, 2H), 5,54 (d, J= 15,9 Hz, 1H), 6,93 (d, J =
8,8 Hz, 2H), 7,22-7,18 (m, 3H), 7,37-7,33 (m, 5H), 7,42 (d, J = 7,6 Hz, 1H), 7,47 (bs,
1H), 8,82 (s, 1H).
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Vi du 87: (S)-1-(2-Clo-6-flo-3-hydroxybenzyl)-3.4-dimetyl-2-0x0-N-(2.4.,6-

triflobenzyl)-1,2,3.4-tetrahydroquinazolin-7-carboxamit

F

F O & OH
N O

F F ~

Vi du 87 duoc diéu ché theo cac phuong phap duwgc mo ta trong Cac Quy trinh tong quat

1-2 va 13, va cac phuong phap dugc mo ta dudi day.

Quy trinh didu ché 33: (S)-Metyl-1-(2-clo-6-flo-3-metoxybenzyl)-3.4-dimetyl-2-0x0-

1,2.3.4-tetrahydroquinazolin-7-carboxylat

Lam mat dung dich dugc khudy chta (S)-metyl-3,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxylat (Quy trinh diéu ché 14, Budc 5) (0,28 g, 1,19 mmol)
trong DMF (5 ml) dén 15-20 °C bing bé nu6c lanh va sau d6 thém ting phan nhé NaH
(0,053 g, 1,31 mmol) vao. Sau khi b6 sung hoan toan, sau d6 thém 2-clo-6-flo-3-metoxy-
benzyl bromua (0,331 g, 1,31 mmol) vao. Duy tri nhiét d§ cua hén hop thu duge & 20-25
°C trong 30 phut. Tién trinh phan Gng dugc kiém so4t bang UPLC-MS va sau khi hoan
thanh, dap tit hdn hop phan tng bang cach d6 vao hdn hop nudc/da xay (100 mL) va
khudy toan bd hdn hgp nay trong 30 phit. Chiét dung dich thu dugc bang EtOAc, rira
bang nuéc mudi, lam kho qua Na,SO4 khan va 1am bay hoi trong &p suit giam thu duoc
san phim thd ma dugce tinh ché bing hé thdng Combi-flash (cot 24,0 g) va rira gidi bang
EtOAc 74% trong hexan lam dung moi rua giai tao ra hop chét néu & dé muc (0,448 g,
hidu sudt 92% va do tinh khiét >95%) & dang chit rdn mau tring. LCMS m/z: 407
[M-+H].
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Quy trinh diéu ché 34: axit (S)-1-(2-Clo-6-flo-3-metoxybenzyl)-3.4-dimetyl-2-oxo-

1.2.3.4-tetrahydroquinazolin-7-carboxylic

Thém LiOH (0,37 g, 8,82 mmol) vao dung dich duoc khudy chira (S)-metyl 1-(2-clo-6-
flo-3-metoxybenzyl)-3,4-dimetyl-2-0x0-1,2,3,4-tetrahydroquinazolin-7-carboxylat  (Quy
trinh diéu ché 33) (0,448 g, 1,10 mmol) trong THF/MeOH/nu6e (10 mL, 2:1:1) & nhiét
d6 trong phong va duy tri toan bo hon hop phan Ung & cung nhiét do trong 3 gid nita.
Kiém soat phan tmg bang UPLC-MS va sau khi hoan thanh, 1am bay hoi dung méi nay
trong 4p suét giam thu duge san phim tho ma dugc pha lodng bing nudc va rira bing
dietyl ete (2 x 20 mL). Lam mét 16p nu6c trong nuée da dén ~10-15 °C va axit héa bang
HCI 6N dén do pH~2-3. Chiét dung dich thu duogc béng EtOAc, rira bé‘mg nude mudi, 1am
kho qua Na,SO4 khan va 1am bay hoi trong ap suit giam thu dugc hop chét néu & dé muc
(0,4 g, hiéu suat 92,5% va do tinh khiét >95%) & dang chét rin mau tring nhd ma dugc
sir dung trong budc tiép theo ma khong can tinh ché thém. LCMS m/z: 393 [M+H].

Quy trinh diéu ché 35: (S)-1-(2-Clo-6-flo-3-metoxybenzyl)-3.4-dimetyl-2-0x0-N-(2.4.6-

triflobenzyl)-1,2.3.4-tetrahydroguinazolin-7-carboxamit (Vi du 88)

Thém HBTU (0,464 g, 1,22 mmol) tiép theo 1a TEA (0,368 mL, 2,55 mmol) & 10-15 °C
vao dung dich dugc khudy chtra axit (S)-1-(2-Clo-6-flo-3-metoxybenzyl)-3,4-dimetyl-2-
0x0-1,2,3,4-tetrahydroquinazolin-7-carboxylic (Quy trinh didu ché 34) (0.4 g 1,02
mmol) trong DCM (20 mL) va khudy toan bo hdn hop nay trong 5 phuat. Sau d6 thém
2,4,6-triflobenzylamin (0,164 mL, 1,12 mmol) vao va duy tri nhiét do hén hop nay &
nhiét d6 trong phong trong 1 gio. Tién trinh phan tmg dwgc kiém soat bing UPLC-MS va
sau khi hoan thanh pha lodng hon hop phan tng v6i nude (100 mL) va rira 16p hitu co da
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phan tach béng HCI 2N, tiép theo 1a dung dich NaHCO3 bdo hoa va cubi cing 12 v6i dung
dich nudce mudi. Lam khd cac chit hitu co duge gop lai qua Na>SO4 khan va lam bay hoi
trong 4p suat giam thu dugc hop chit néu & dé muc (0,52 g, hiéu suit 98% va do tinh
khiét 99,8%) & dang chit ran mau tring nhd ma duoc sit dung trong budc tiép theo ma
khong cén tinh ché thém. LCMS m/z: 536,13 [M+H]; 'H NMR (500 MHz; DMSO-de): 8
1,22 (d, J= 6,4 Hz, 3H), 2,94 (s, 3H), 3,81 (s, 3H), 4,38-4,49 (m, 2H), 4,50-4,53 (m, 1H),
4,90 (d, J = 15,75 Hz, 1H), 5,54 (d, J = 15,7 Hz, 1H), 7,05-7,07 (m, 1H), 7,10-7,14 (m,
1H), 7,19-7,22 (m, 3H), 7,40 (d, J=7,8 Hz, 1H), 7,44 (s, 1H), 8,77 (bs, 1H).

Quy trinh didu ché 36: (S)-1-(2-Clo-6-flo-3-hydroxybenzyl)-3.4-dimetyl-2-0x0-N-(2.4.6-
triflobenzyl)-1,2.3.4-tetrahydroguinazolin-7-carboxamit (Vi du 87)

Thém BBrs (9,345 mL, 9,35 mmol, dung dich 1M trong DCM) vao dung dich dugc
khudy chua (S)-1-(2-clo-6-flo-3-metoxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 88) (2,0 g, 3,74 mmol)
trong DCM (20 mL) ¢ 0-25 °C va khuay hén hop phan tGng trong 1 gio. Tién trinh phan
tng duge kiém soat bang sic ky TLC va LCMS va sau khi hoan thanh phan tng, dap tat
hdn hop nay bang cach bd sung dung dich NaHCO; bdo hoa va chiét bang EtOAc. Rira
16p hitu co bang dung dich NaHCO; bdo hoa, nudc mubi va lam kho qua Na,SO; khan.
Co6 dung mdi nay trong ap suit giam thu duoc sin phiam tho ma dugc tinh ché bang
HPLC didu ché thu duge hop chét néu & dé muc (1,1 g, hiéu sut 56,45% va do tinh khiét
99,5%) & dang chét rin mau tring. LCMS m/z: 522,15 [M+H]; 'H NMR (500 MHz;
DMSO-de): & 1,23 (d, J = 6,55 Hz, 3H), 2,94 (s, 3H), 4,38-4,41 (m, 1H), 4,46-4,54 (m,
2H), 4,86 (d, J = 15,75 Hz, 1H), 5,52 (d, J = 15,75 Hz, 1H), 6,84-6,87 (m, 1H), 6,95 (t, J
= 9,45 Hz, 1H), 7,18-7,22 (m, 3H), 7,39 (d, J= 7,75 Hz, 1H), 7,43 (s, 1H), 8,77 (t, J =
4,8 Hz, 1H), 10,15 (bs, 1H).
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Vi du 89: (S)-2-clo-3-((3.4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3.4-
dihydroguinazolin-1(2H)-yl)metyl)-4-flophenyl dihydro phosphat

Vi du 89 duoc diéu ché theo cac phwong phap dugc mo ta trong Quy trinh tong quat 17,

va cac phuong phap duge mo ta dudi day.

Quy trinh diéu ché 37: (S)-Dibenzyl-(2-clo-3-((3.4-dimetyl-2-0x0-7-((2,4,6-

triflobenzyl)carbamovl)-3,4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenyl) phosphat

F

J\@/\( IO P O

Thém DMAP (0,004 g, 0,031 mmol) tiép theo 1a CCly ( 0,22 mL, 1,43 mmol) va DIPEA
(0,11 mL, 0,60 mmol) vao dung dich dugc khudy chira (S)-1-(2-clo-6-flo-3-
hydroxybenzyl)-3,4-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit (Vi du 87) (0,15 g, 0,28 mmol) trong axetonitril (10 mL) trong moi trudng
khi tro & 0-10 °C. Khudy hdn hop phan tmg thu dugc & cung nhiét d6 trong 15 phut, sau
d6 thém diphenyl phosphit (0,144 mL, 0,414 mmol) vao va duy tri nhiét do cua hdn hop
nay & 0-10 °C trong 2 gio. UPLC-MS chi ra phan tmg két thic, ma dwgc dép tit bang
cach bd sung dung dich nudc cta dikali hydro phosphat va chiét bang EtOAc, 1am kho va
lam bay hoi trong 4p sut giam thu dugc sén phim thoé ma duge tinh ché bang hé thong
Combi-flash (20 g c6t, trung hoa so bd bing EtOAc:hexan:TEA (50:50:1) st dung
EtOAc 70% trong hexan lam dung moi rua gidi thu dugc hop chét néu ¢ @& muc (0,2 g,
hiéu suét 89% va do tinh khiét >94%) & dang chét rin mau tring. LCMS m/z: 782
[M-+H].
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Quy trinh diéu ché 38: (S)-2-Clo-3-((3,4-dimetyl-2-0x0-7-((2,4.6-

triflobenzyl)carbamovl)-3,4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenyl dihydro
phosphat (Vi du 89)

Thém Pd 10%-C (0,05 g, 50% trong lwong/trong luwong trong nudc) vao dung dich dugc
khudy chtra (S)-dibenzyl-(2-clo-3-((3,4-dimetyl-2-ox0-7-((2,4,6-triflobenzyl)carbamoyl)-
3,4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenyl) phosphat (Quy trinh didu ché 37)
(0,18 g, 0,23 mmol) trong THF (10 mL) trong mdi truong khi tro ¢ nhiét o trong phong
va khudy toan bd hon hop nay trong ap suét binh cdu khi H, trong 1 gio. Sau khi hoan
thanh phan Umg (dugc kiém soét bang LCMS hoic TLC) loc hdn hgp nay qua dém celite
va rira cAn than bang THF trong mdi truong khi N. Lam bay hoi dung m6i nay trong ap
suit giam thu dugc san phém thd ma dugc tinh ché bing HPLC diéu ché st dung dém
amoni axetat thu dugc hop chit néu & d& muc (0,055 g, hiéu sult 40% va do tinh khiét
99,8%) & dang chit rin mau tring. LCMS m/z: 602,2 [M+H]; 'H NMR (500 MHz;
DMSO-ds +D20): § 1,22 (s, 3H), 2,94 (s, 3H), 4,50-4,42 (m, 3H), 4,87 (d, J= 14,9 Hz,
1H), 5,52 (d, J = 15,3 Hz, 1H), 6,98 (s, 1H), 7,52-7,19 (m, 7H), 8,78 (s, 1H).

Vi du 90: (S)-(2-Clo-3-((3.4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3.4-

dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)metyl dihydro phosphat
F

\P/OH
/\ - \\
F 0 0 0%

Vi du 90 dugc diéu ché theo cac phuwong phap duge md ta trong Quy trinh tong quat 16,

va cac phuong phap dugc mo ta dudi day.
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Quy trinh diu ché 39: (S)-dibenzyl ((2-clo-3-((3.4-dimetyl-2-0x0-7-((2,4,6-

triflobenzyl)carbamoyl)-3.4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)metyl)

phosphat

@)
N _O
b

F o § O 0
lsaase: >
F F ~

Thém K»2COs3 (0,079 g, 0,58 mmol) vao dung dich duoc khudy chua (S)-1-(2-clo-6-flo-3-
hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit (Vi du 87) (0,15 g, 0,29 mmol) trong DMF khan (3 mL) ¢ 0-5 °C trong moi
truong khi N> trong dng day kin. Sau d6 sau 15 phut thém dibenzyl (clometyl) phosphat
(0,113 g, 0,35 mmol) vao va khudy hdn hop phéan tmg thu duge ¢ 60 °C trong 5 giv. Sau
khi hoan thanh phén ting (dugc kiém soat bang sic ky TLC va LCMS) lam mat hdn hop
phan ng dén nhiét d6 trong phong va d6 vao nudce lanh va chiét bang EtOAc. Ria cac
chit hitu co duoc gop lai bang nuée mudi, 1am khd qua Na;SO4 khan va lam bay hoi
trong 4p suat giam dén kho thu dugc hop chit néu & dé muc (0,165 g, hiéu suat 70% va
do tinh khiét 95%) & dang chét rdn mau vang nhat ma dugc st dung trong budc tiép theo
ma khong can tinh ché thém. LCMS m/z: 812,21 [M+H].

Quy trinh diéu ché 40: (5)-(2-Clo-3-((3.4-dimetyl-2-0x0-7-((2,4.6-

triflobenzyl)carbamoyl)-3.4-dihydroquinazolin-1(2H)-vl)metyl)-4-flophenoxy)metyl
dihydro phosphat (Vi du 90)

eaneed

Thém Pd 10%/C (80 mg, 50% trong lugng/trong lugng trong nudc) vao dung dich dugc
khudy chira (S)-dibenzyl ((2-clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-

HO OH
- \\
oY

3,4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)-metyl) phosphat (Quy trinh diéu
ché 39) (0,165 g, 0,20 mmol) trong THF (3 mL) trong moi truong khi Na. Khudy hdn hop
phén g thu dugc trong ap suit binh cau khi H, ¢ nhiét do trong phong trong 15 phit
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nita. Sau khi hoan thanh phan tmg (duoc kiém soat bang UPLC-MS) pha lodng hén hop
nay bang EtOAc va di qua dém celite. Lam bay hoi dich loc thu dugc trong ap suat giam
thu dugc san pham tho ma dugc tinh ché bang HPLC diéu ché thu duoc hop chat néu &
dé muc (0,028 g, hiéu suat 22% va do tinh khiét >98%) & dang chit rin mau tréng.
LCMS m/z: 632,04 [M+H]; 'TH NMR (500 MHz; DMSO-ds): & 1,22 (s, 3H), 2,93 (s, 3H),
4,51-4,39 (m, 3H), 4,90 (d, J = 15,3 Hz, 1H), 5,38 (d, J = 6,6 Hz, 2H), 5,51 (d, J= 15,6
Hz, 1H), 7,08 (t, J = 9,0 Hz, 2H), 7,20 (bs, 3H), 7,38 (bs, 2H), 7,47 (s, 1H), 8,79 (s, 1H).

Céc quy trinh twong ty sau ddy dugc mo ta trong Qua trinh diéu ché 37-40, nhiéu vi du
chtta phosphat dugc tong hop nhu duoc thé hién trong cac bang dudi day. Céc vi du ma

phosphat dugc xuat phat tir d6 dugc chi ra trong cac bang.

Vi du
, ) Tén theo LCMS
(dwoc xuat Cau tric NMR
IUPAC [M+H]
phat tir)
(500 MHz; DMSO-
de): 0 1,16 (d, J= 5,85
Hz, 3H), 2,95 (s, 3H),
(8)-2-(2-((3.4-
3,95 (s, 1H), 4,02-
dimetyl-2-oxo-
4,07 (m, 2H), 4,12 (s,
7-((2,4,6-
1H), 4,42 (s, 2H),
triflobenzyl)ca
Vi du o 4,50 (s, J=6,2 Hz,
HOH o~ 0 rbamoyl)-3,4-
91(Vi du " . 1H), 4,92 (d, J= 628,12

F 2 dihydroquinaz
el Yy q
242 N Y 15,65 Hz, 1H), 5,53 [M-H]
) FJ@: J\CE(N\ olin-1(2H)-
(d, J=16,2 Hz, 1H),

1)metyl)-3,4-
yhmetyD 6,80 (d, J= 8,55 Hz,

diflophenoxy)

1H), 7,12-7,15 (m,
etyl dihydro

3H), 7,19-7,24 (m,
phosphat

1H), 7,34 (d, J= 7,75
Hz, 1H), 7,49 (s, 1H),
9,13 (bs, 1H)
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Vide Tén th LCMS
, , én theo
(dwgce xuat Cau tric NMR
oht ti) IUPAC [M+H]
(500 MHz; DMSO-
de): 01,25 (d, J= 6,25
Hz, 3H), 2,96 (s, 3H),
(8)-4-(3.4-
4,41 (s, 2H), 4,60 (d,
dimetyl-2-oxo-
J=6,35Hz, 1H), 4,97
7-((2,4.,6-
(d, J=16,55 Hz, 1H),
triflobenzyl)ca
5,22 (d, J=16,7 Hz,
Vi du . oo | rbamoyl)-3.4-
oo, e _ 1H), 6,87 (d, J=5,55 | 566,16
92(Vi du J@CN N dihydroquinaz
: k@lr _ Hz, 1H), 6,97-7,00 [M-H]
181) olin-1(2H)-
(m, 1H), 7,05 (d, J=
yl)metyl)-3-
10,45 Hz, 1H), 7,17-
flophenyl
7,19 (m, 2H), 7,23 (d,
dihydro
J=17,75Hz, 1H), 7,28
phosphat
(s, 1H), 7,43 (d, J=
7,75 Hz, 1H), 8,84
(bs, 1H).
(S)-2-((1-(2-
) (500 MHz; DMSO-
clo-6-
de): 01,23 (d, J=5,8
flobenzyl)-3,4-
Hz, 3H), 2,95 (s, 3H),
dimetyl-2-oxo-
1234 4,39 (s, 2H), 4,51 (s,
Vi du o ¢ - |1H),4,97(d,J=
] MO o tetrahydroquin
93(Vidu | ™ | NS _ 16,00 Hz, 1H), 5,49 566,12
Jiij/\H)k[::[Tﬂ\, azolin-7-
253) ’ (d, J=15,10 Hz, 1H),
carboxamido)
6,80 (s, 1H), 6,98-
metyl)-5-
7,30 (m, 6H), 7,59 (s,
flophenyl
_ 1H), 7,66 (s, 1H),
dihydro
10,08 (s, 1H).
phosphat
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Vi du
i , Tén theo LCMS
(dwoce xuat Cau tric NMR
IUPAC [M+H]
phat tir)
(500 MHz; DMSO-
de): 61,22 (d, J= 6,45
(8)-3-(2-(3.4-
Hz, 3H), 1,86 (t, J=
dimetyl-2-oxo-
6,05 Hz, 2H), 2,97 (s,
7-((2,4,6-
3H), 3,73 (d, J= 6,65
triflobenzyl)ca
Hz, 2H), 3,95-3,99
Vi du oo | thamoyl)-3.4-
oavidu | S Srodronuingg | 0 2D A4 G2
idu N ihydroquinaz ,
@f*@;{? 4,56 (1, J = 6,45 Hz,
275) T h olin-1(2H)-
1H), 4,93 (d, J=
yl)metyl)-3,5-
16,05 Hz, 1H), 5,40
diflophenoxy)
(d, J=16,55 Hz, 1H),
propyl dihydro
7,12-7,25 (m, 5SH),
phosphat
7,43 (t,J=11,7 Hz,
2H), 9,24 (s, 1H)
(500 MHz; DMSO-
(S)-2-(2-clo-3- | ds+tD20): 6 1,21 (s,
((3,4-dimetyl- | 3H), 2,91 (s, 3H),
2-0x0-7- 3,95(d, J=8,0Hz,
o | ((2,4,6- 2H), 4,07 (d, J= 4,8
j triflobenzyl)ca | Hz, 2H), 4,37 (d, J =
Vi dl.l o
o rbamoyl)-3,4- | 14,4 Hz, 1H), 4,45-
I5(Vidy P dihydroqui 4,50 (m, 2H), 4,87 (d 646,05
) N_& ihydroquinaz | 4,50 (m, , 4, ,
) | L0 k@q .
olin-1(2H)- J=15,8 Hz, 1H), 5,51
yl)metyl)-4- (d, J=15,85 Hz, 1H),
flophenoxy)et | 7,02-7,12 (m, 4H),
yl dihydro 7,18 (d, J= 7,85 Hz,
phosphat 1H), 7,34-7,36 (m,

1H), 7,40 (s, 1H),
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Vi du
(dwge xuat Céu tric Tén theo NMR LEMS
ohit ti) IUPAC [M+H]
(500 MHz; DMSO-
de): 6 1,21 (d, J= 6,5
Hz, 3H), 1,92-1,97
(S)-3-(2-clo-3- | (m, 2H), 2,93 (s, 3H),
((3,4-dimetyl- | 3,83 (dd, J’ = 6,2 Hz,
2-0x0-7- J”=12,95 Hz, 2H),
o f ((2,4,6- 4,04 (dd, J' = 5,95
Ho { triflobenzyl)ca | Hz, J” =9,8 Hz, 2H),
Vidu KL
96(Vi du . F(O; rbamoyl)-3,4- | 4,38-4,41 (m, 1H), 660.08
. o dihydroquinaz | 4,46-4,53 (m, 2H),
138) F @@*@% olin-1(2H)- | 4,91 (d, J= 15,65 Hz,
yl)metyl)-4- 1H), 5,51 (d, J=
flophenoxy)pr | 15,75 Hz, 1H), 7,04-
opyl dihydro | 7,08 (m, 2H), 7,17-
phosphat 7,20 (m, 3H), 7,39 (d,
J=1,75Hz, 1H), 7,46
(s, 1H), 8,72 (d, J=
4,95 Hz, 1H).
(S)-2-(4-((3,4- | (400 MHz; DMSO-
dimetyl-2-oxo- | d¢): 8 1,16 (d, J= 6,2
7-((2,4,6- Hz, 3H), 2,93 (s, 3H),
triflobenzyl)ca | 4,09 (d, J = 22,8 Hz,
Vi du 5 rbamoyl)-3,4- | 3H), 4,43 (bs, 2H),
97(Vi du fjf i(:(;? ) dihydroquinaz | 4,52-4,39 (m, 3H), 630,07
80) o \ olin-1(2H)- 4,75 (d, J= 15,7 Hz,
yDmetyl)-3,5- | 1H), 5,51 (d, J=15,6
diflophenoxy) | Hz, 1H), 6,69 (d, J=
etyl dihydro 9,8 Hz, 2H), 7,46-
phosphat 7,17 (m, SH), 8,76 (s,
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flobenzyl)-3,4-

Hz, 3H), 2,95 (s, 3H),

(dwoc xuat Céu triic Tén theo NMR LEMS
IUPAC [M+H]
1H)
(500 MHz; DMSO-
(S)-3-clo-4- | d6): 81,22 (d, J=5,8
((3,4-dimetyl- | Hz, 3H), 2,93 (s, 3H),
2-0x%0-7- 4,41 (d, J=10,25 Hz,
((2,4,6- 1H), 4,50-4,51 (m,
triflobenzyl)ca | 2H), 4,79 (d, J =
o (\Q rbamoyl)-3,4- | 15,45 Hz, 111), 5,49 600
fou *@q‘f dihydroquinaz | (4, J=15,5 Hz, 1H), | [M-H]
olin-1(2H)- 6,91 (d, J=12,3 Hz,
yDmetyl)-5- | 1H), 7,07 (s, 1H),
flophenyl 7,17-7,23 (m, 3H),
dihydro 7,38 (d, J="7,35 Hz,
phosphat 1H), 7,50 (s, 1H),
8,76 (s, 1H).
(S)-2-((3,4- (500 MHz; DMSO-
dimetyl-2-oxo- | d6): 6 1,24 (d, J=
7-((2,4,6- 5,75 Hz, 3H), 2,97 (s,
triflobenzyl)ca | 3H), 4,35 (s, 2H),
"0 rbamoyl)-3.4- | 4,58 (s, 1H), 5,17 (d,
g op dihydroquinaz | J=17,3 Hz, 1H), 5,54 819
@m*@q | ’ [M-H]
P olin-1(2H)- (d, J=17,0 Hz, 1H),
yDmetyl)-3,4- | 7,05-7,19 (m, SH),
diflophenyl 7,43 (d, J=7,5Hz,
dihydro 1H), 7,74 (s, 1H),
phosphat 9,87 (bs, 1H).
i CPQ (S)-2-((1-2- | (500 MHz; DMSO-
100(Vi du N clo-6- de): 81,22 (d, J=6,4 | 566,16
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Vi du
o ] Tén theo LCMS
(dwge xuat Cau truc NMR
IUPAC [M+H]
phat tir)
dimetyl-2-oxo- | 4,49-4,55 (m, 3H),
1,2,3,4- 4,94 (d, J= 15,5 Hz,
tetrahydroquin | 1H), 5,51 (d, J=15,5
azolin-7- Hz, 1H), 6,98 (d, J =
carboxamido) | 8,55 Hz, 1H), 6,99-
metyl)-3- 7,16 (m, 3H), 7,28-
flophenyl 7,34 (m, 3H), 7,47 (d,
dihydro J=6,75 Hz, 1H), 7,56
phosphat (s, 1H), 9,29 (bh, 1H).
(500 MHz; DMSO-
de): 01,23 (d, J= 6,5
(5)-4-((1-(2-
Hz, 3H), 2,93 (s, 3H),
clo-6- ,
4,34-4,45 (m, 2H),
flobenzyl)-3,4-
4,52 (d, J=6,45 Hz,
dimetyl-2-oxo0-
1H), 4,92 (d, J= 15,6
Vid b23.4 Hz, 1H), 5,54 (d, J
1du “ Z, 5 95 s T
) o (\Q tetrahydroquin
101(Vidu OJCfNJ\@/\NrJ 7 15,85 Hz, 1H), 6,87 584,13
HO-g A N azolm-/-
252) e ST (d, J=9,8 Hz, 1H),
carboxamido)
7,13-7,19 (m, 3H),
metyl)-3,5-
7,28-7,33 (m, 2H),
diflophenyl
7,42 (d, J="17.,75 Hz,
dihydro
1H), 7,47 (s, 1H),
phosphat
8,63 (d, J=4,75 Hz,
1H)
(S)-3-((3.4- (500 MHz; DMSO-
Vi du ;@HG ., | dimetyl-2-oxo- de): 61,17 (d, J=6,2
102(Vidu /EECNJO\@[N(YOF T 7-((2,4,6- Hz, 3H), 2,94 (s, 3H), | 586,13
55 |7 b triflobenzyl)ca | 4,39-4,51 (m, 3H),

rbamoyl)-3.,4-

4,81 (d, J=15,7 Hz,
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Vi du
, , Tén theo LCMS
(dwge xuat Cau tric NMR
IUPAC [M+H]
phat tir)
dihydroquinaz | 1H), 5,57 (d, J=16,0
olin-1(2H)- Hz, 1H), 6,86 (d, J =
ylmetyl)-2,4- | 18,15 Hz, 1H), 7,18-
diflophenyl 7,22 (m, 5H), 7,37 (d,
dihydro J=17,5Hz, 2H), 7,45
phosphat (s, 1H), 8,85 (s, 1H).
(500 MHz; DMSO-
(S)-2-(3-((3,4- | ds): 6 1,17 (s, 3H),
dimetyl-2-oxo- | 2,93 (d, J= 3,35 Hz,
7-((2,4,6- 3H), 3,89 (s, 2H),
on triflobenzyl)ca | 4,07 (s, 2H), 4,39-
Vi du | tbamoyl)-3,4- | 4,52 (m, 3H), 4,89 (d,
103(Vi du " dihydroquinaz | J= 14,65 Hz, 1H), 630,06
256) /@(*CLF s olin-12H)- | 5,52 (d, J=153 Hz,
ylhmetyl)-2,4- | 1H), 6,90-6,94 (m,
diflophenoxy) | 1H), 7,08 (s, 1H),
etyl dihydro 7,19 (t, J=3,35 Hz,
phosphat 3H), 7,40-7,46 (m,
2H), 8,81 (s, 1H)
(S)-3-(3-((3,4- | (500 MHz; DMSO-
dimetyl-2-oxo- | d¢): 6 1,16 (s, 3H),
. 7-((2,4,6- 1,91-1,94 (m, 2H),
HO. #
triflobenzyl)ca | 2,93 (s, 3H), 3,83 (d,
Vi du kL
0 rbamoyl)-3,4- | J=6,60 Hz, 2H), 4,01
104(Vi du " ‘ _ 644,10
. o dihydroquinaz | (d, J=2,15 Hz, 2H),
257) . N _
od *@% olin-1(2H)- 4,39-4,52 (m, 3H),
yDmetyl)-2.,4- | 4,87 (d, J=15,9 Hz,
diflophenoxy) | 1H), 5,52 (d, J=
propyl dihydro | 15,95 Hz, 1H), 6,90-
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Vi du
, , Tén theo LCMS
(dwgc xuat Cau tric NMR
IUPAC [M+H]
phat tir)
phosphat 6,93 (m, 1H), 7,03-
7,07 (m, 1H), 7,17-
7,20 (m, 3H), 7,18-
7,45 (m, 2H), 8,80 (d,
J=4,45Hz, 1H).
(8)-2-((3,4-
(500 MHz; DMSO-
dimetyl-2-oxo0-
de): 61,27 (d, J= 6,1
7-((2,4,6-
Hz, 3H), 2,96 (s, 3H),
triflobenzyl)ca
4,41 (s, 2H), 4,56 (d,
Vi du Moyt | tbamoyl)-3.4-
105(Vid g dihydroqui =463 Hz, 1), 4.81 586,16
idu NS ihydroquinaz ,
ﬁ:{ *@[{f (d, J=16,4 Hz, 1H),
260) T h olin-1(2H)-
5,31(d, J=17,2 Hz,
yl)metyl)-3,5-
. 1H), 7,14-7,21 (m,
diflophenyl
7H), 7,36 (d, J= 6,1
dihydro
Hz, 2H), 9,04 (s, 1H)
phosphat
Xuit .
Xuat
Vi , phat | Vi )
Cau truc Cau tric phat tir
du tevi | du
vi du
du
i HO
Q JONE
106 1 | 107 oo I 188
feagse: feaaves
oPon
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Xuit

Vi bt Vi Xuét
l Céu tric phd l Ciu triic phat tir
du trvi | du ‘4
au vi du
R R OO
HO™
108 - 5 | 109 p 242
J@f*@@ Cf*@;
110 P f@ 18 | 111 o 250
Fm” Tvo(;FPH Qﬁ J\Q/\(
112 R} *@59 27 |13 | CCKQ/Y 251
,p\:;o—/o /o " N
114 :\ANC’ i? 27 | 115 @(k@r 252
116 5 f\? 58 117 | 253
118 T8 f\? 69 | 119 - 9@ 254
joaases” o ”J\Cfrf\g
120 (\Q 71 | 121 2@ 255
ies k(U fou *@q
| /N HO’P\\OO\/O F
122 @C&@g‘f 77 | 123 @\A )k@% ¥ 260
124 PYI 87 | 125 267

HOE?“@(

HOo
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Xuat .

Xuat

Vi , phat | Vi ,

Cau tric Cau truc phat tir

du trvi | du

vi du
du
o F 0= SHOH

126 . J@Ax(j\r:& 235 127 @\A J\@Er 269

HO, O\/N
128 | s AR | s | 120 I 285

Sotold

F o ;Q\MAOC}E\;ZH
130 | Aﬁfk@ir 150 131 FCCN)K@CP(O 273

132 &Ir 148 | 133 ﬁf*@ig 286
134 ﬁ (@ 171 | 135 ﬁjk@% 298

Ho\\

136 182
fou *@

Céac vi du 137, 138, 139 va 140 dugc diéu ché theo cac phuong phap dugc md ta trong

Céc Quy trinh tong quat 14, 14, 18 va 19 twong tmg va cac phuong phip dugc md ta dudi
day.
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Vi du 137: (S)-1-(2-Clo-6-flo-3-(2-hydroxyetoxy)benzyl)-3.4-dimetyl-2-0x0-N-(2,4,6-

triflobenzyl)-1,2,3.4-tetrahydroquinazolin-7-carboxamit

F
F 0O ggc?\O/\/OH
F F ~

Quy trinh  didu  ché  41:  (S)-Etyl-2-(2-clo-3-((3.4-dimetyl-2-0x0-7-((2,4.6-

triflobenzyl)carbamoyl)-3.4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)axetat

F

F @] &) o
N O

F F ~

Thém NaH (0,005 g, 0,13 mmol, huyén phit 60% trong dau khoang) & 0-5 °C vao dung

dich dugc khudy chira (S)-1-(2-clo-6-flo-3-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 87) (0,06 g, 0,12 mmol)

Dt

@)

trong DMF khan (2 mL) trong moi trudng khi tro va khudy toan bo hdon hop nay trong 10
phut. Sau d6 thém etyl bromaxetat (0,029 g, 0,17 mmol) vao hén hop phan tmg va tiép
tuc khudy trong 5 phiit & cing nhiét do. Lam 4m hon hop phan ung dén nhiét do trong
phong va khudy tiép trong 2 gio. Phan (mg hoan thanh dugc kiém soat bang sic ky TLC
va LCMS va sau khi hoan thanh, dép tit hdn hop nay bang cach bd sung dung dich amoni
clorua bdo hoa va chiét bang EtOAc. Rura cac chét hitu co duge gop lai bang nudce mudi,
lam khé qua NaxSOs khan va co trong ap sudt giam thu dugc hop chat néu & dé muc (0,08
g, do tinh khiét >80%) & dang du nhét mau vang ma duge st dung trong budce tiép theo

ma khong can tinh ché thém. LCMS m/z: 608,15 [M+H].
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Quy trinh diéu ché 42: (S)-1-(2-Clo-6-flo-3-(2-hydroxyetoxy)benzyl)-3.4-dimetyl-2-oxo-
N-(2.4,6-triflobenzyl)-1,2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 137)

F
/\/OH
F 0] &I 0
N
F F ~

Thém NaBHy4 (0,078 g, 1,27 mmol) va LiCl (0,054 g, 1,27 mmol) & 0-5 °C vao dung dich
duoc khudy chira (S)-etyl-2-(2-clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-

triflobenzyl)carbamoyl)-3,4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)-axetat
(Quy trinh diéu ché 41) (0,075 g, 0,13 mmol) trong metanol (3 mL) va khudy hén hop
phan tng & nhiét do trong phong trong 30 phit. Sau khi tiéu thu hoan toan vét liéu ban
d4u, 1am bay hoi cdc dung mdi trong ap sudt giam thu duoc phan cin ma dugc pha lodng
bang nude va chiét bang EtOAc. Rira céc chat hitu co dugc gdp lai bang nudce mubi, 1am
kho qua Na>SOj4 khan va cd trong ap suit giam thu dugc san pham thé ma dugc tinh ché
bing HPLC diéu ché thu duoc hop chat néu & d& muc (0,02 g, hiéu suat 28,7% va do tinh
khiét 98,46%) & dang chét rdn mau tring nho. LCMS m/z: 566,12 [M+H]; 'H NMR (500
MHz; DMSO-ds): § 1,23 (bs, 3H), 2,94 (s, 3H), 3,72 (bs, 2H), 4,02 (bs, 2H), 4,41-4,52
(m, 3H), 4,90 (bs, 2H), 5,54 (d, J= 14,55 Hz, 1H), 7,08-7,20 (m, 5H), 7,40-7,45 (m, 2H),
8,78 (bs, 1H).

Vi du 138: (5)-1-(2-Clo-6-flo-3-(3-hydroxypropoxy)benzyl)-3.,4-dimetyl-2-oxo-N-

(2.4.6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit

F
NN
F o (\;OC "0 OH
N
F F ~

Thém K,COs (0,053 g, 0,23 mmol) va KI (1,0 mg) & nhiét do trong phong vao dung dich
dugc khudy chaa  (S)-1-(2-clo-6-flo-3-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 87) (0,04 g, 0,077 mmol)

trong DMF khan (2 mL) & nhiét d§ trong phong trong moi truong khi tro va tiép tuc
khudy trong 10 phut. Thém 3-Brompropanol (0,0159 g, 0,12 mmol) vao hdn hop phan
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ung va khudy toan bd hdn hop nay & nhiét do trong phong qua dém. Tién trinh phan Gng
duoc kiém so4t bing sic ky TLC va LCMS va sau khi hoan thanh dap tat hén hop phan
g bing cach bd sung H20 va chiét bang EtOAc. Rira 16p hitu co bang nudc mudi, lam
kho qua NaxSOj4 khan va cd trong ap suit giam thu dugc san phim thd ma duoc tinh ché
bing HPLC didu ché thu duoc hop chét néu & d& myc (0,02 g, hiéu suét 45% va do tinh
khiét 98,94%) & dang chét rin mau tring. LCMS m/z: 580,14 [M+H]; 'H NMR (500
MHz; DMSO-ds): § 1,22 (d, J = 6,6 Hz, 3H), 1,85 (t, J= 6,1 Hz, 2H), 2,94 (s, 3H), 3,55-
3,58 (m, 2H), 4,06 (d, J = 3,1 Hz, 2H), 4,41-4,37 (m, 1H), 4,66-4,46 (m, 3H), 4,91 (d, J =
15,7 Hz, 1H), 5,54 (d, J= 15,7 Hz, 1H), 7,11-7,05 (m, 2H), 7,22-7,18 (m, 3H), 7,44-7,39
(m, 2H), 8,78 (bs, 1H ).

Vi du 139: (S)-4-Axetamidobenzyl-(2-clo-3-((3,4-dimetyl-2-0x0-7-((2.4,6-
triflobenzyl)carbamovyl)-3.4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenyl)

F 0O
O)J\O O
T9 LR
N N C? N
N T :
F F ~
Thém NaH (0,003 g, 60% trong luong/trong luong trong dau khoang) & 0-5 °C vao dung

dich dugc khudy chita (S)-1-(2-clo-6-flo-3-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 87) (0,05 g, 0,0959

carbonat

mmol) trong DMF (2 mL) va khudy hén hop phan tmg trong 15 phit & cing nhiét do.
Sau d6 hoa tan 4-axetamidobenzyl (4-nitrophenyl) carbonat dugc tong hop riéng (US
1996/5585397) (0,1 g, 0,303 mmol) trong DMF (2 mL) va thém dung dich nay vao hdn
hop phan tng va khudy & nhiét do trong phong qua dém. Tién trinh phéan tmg dugc kiém
soat bang TLC va LCMS va sau khi hoan thanh phan tmg pha loang hén hop nay bing
nu6e va chiét bang EtOAc. Rira cac chét hitu co dugc gop lai bang dung dich nude mudi,
Jam kho trén NaySO4 khan va cb trong ap suét giam thu duge hop chét thoé ma dugc tinh
ché béng HPLC diéu ché tao ra hop chit néu & dé muc (0,015 g, hiéu suét 21,9% va do
tinh khiét 99,38%) & dang chét rin mau tring. LCMS m/z: 713,14 [M+H]; '"H NMR (500
MHz; DMSO-ds): & 1,20 (d, J = 6,3 Hz, 3H), 2,05 (s, 3H), 2,92 (s, 3H), 4,53-4,39 (m,
3H), 4,96 (d, J= 15,6 Hz, 1H), 5,21 (s, 2H), 5,50 (d, J= 15,8 Hz, 1H), 7,22-7,17 (m, 3H),
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7,27 (t, J = 9,4 Hz, 1H), 7,37 (d, J = 8,1 Hz, 2H), 7,46-7,42 (m, 2H), 7,48 (s, 1H), 7,61
(d, J=8,1 Hz, 2H), 8,79 (bs, 1H), 10,06 (s, 1H).

Vi du 140: (S)-Benzyl 3-(((2-clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-
triflobenzyl)carbamovyl)-3.4-dihydroquinazolin-1(2H)-yl) metyl)-4-

flophenoxy)carbonyl)(metyl)amino)propanoat

Thém NaH (0,01 g, 60% trong lugng/trong luong trong dau khoang) & 0-5 °C vao dung
dich dugc khudy chia (S)-1-(2-clo-6-flo-3-hydroxybenzyl)-3,4-dimetyl-2-ox0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 87) (0,042 g, 0,08 mmol)
trong DMF (2 mL) va khudy hdn hop phéan tng trong 15 phut ¢ cing nhiét d. Sau do,
thém benzyl 3-(metyl((4-nitrophenoxy)carbonyl)amino)-propanoat dugc tong hop riéng
(Syn. Comm., 2007, 37, 1927) (0,035 g, 0,098 mmol) trong DMF (1 mL) vao hén hop
phan Gmg va gia nhiét toan bo hdn hop phan tng & 80 °C trong 3 ngay. Tién trinh phan
ung dugc kiém so4t bang TLC va LCMS va sau 3 ngdy pha loang hdn hop nay bang nude
va chiét bang EtOAc. Rira cac chét hitu co dugce gop lai bang NaHCO;3 va dung dich
nude mudi, 1am kho trén NaSO4 khan va ¢b trong ap suit giam thu dugc hop chét thé ma
duogc tinh ché béng sic ky cot tao ra hop chit néu & d& muc (0,012 g, hiéu suét 20% va do
tinh khiét >99%) & dang chit rin mau trang. LCMS m/z: 741,2 [M+H]; 'H NMR (500
MHz; DMSO-ds): & 1,21 (d, J=5,3 Hz, 3H), 2,67 (t, J= 6,3 Hz, 1H), 2,81 (t, /= 6,9 Hz,
1H), 2,90 (s, 2H), 2,92 (s, 3H), 3,04 (s, 1H), 3,53 (s, 1H), 3.68 (s, 1H), 4,46-4,40 (m, 2H),
4,52 (d, J = 6,1 Hz, 1H), 4,95 (d, J = 15,7 Hz, 1H), 5,10 (s, 2H), 5,48 (d, J = 15,3 Hz,
1H), 7,22-7,17 (m, 5H), 7,35 (d, J = 10,2 Hz, 5H), 7,43 (d, J= 7,5 Hz, 1H), 7,49 (s, 1H),
8,78 (s, 1H).
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Vi du 141: (S)-1-(3-Carbamoyl-2,6-diflobenzyl)-3.4-dimetyl-2-0x0-N-(2.4,6-

triflobenzyl)-1,2,3.4-tetrahydroquinazolin-7-carboxamit

Vi du 141 duge diéu ché theo cac phuong phap duge mo ta trong Céc Quy trinh tong quat

1-3 va 24, va cac phuong phap dugc mo ta dudi day.

Quy trinh diéu ché 43: Metyl-3-(brommetyl)-2.4-diflobenzoat
F

Br O

F O
Thém NBS (0,143 g, 0,80 mmol) tiép theo 1a AIBN (0,01 g, 0,06 mmol) vao dung dich
dugc khudy chia metyl-2,4-diflo-3-metylbenzoat c6 san & dang thuwong mai (0,136 g,
0,73 mmol) trong CCls (5 mL) & nhiét do trong phong. Dun hdi lwu hdén hgp phan tGng
thu dugc trong 3 gid. Phan tng hoan thanh duoc kiém soat bang sic ky TLC va LCMS
sau d6 pha loang hon hop phan Gng voi nude va chiét bang EtOAc. Rira cac chat hitu co
duoc gop lai bing dung dich nuéc mudi bdo hoa, 1am kho qua NaySO4 khan va co trong
ap suit giam thu dugc san pham thd ma dugc tinh ché bang sic ky cot thu duge hop chit
néu & d& muc (0,18 g, hiéu suét 92% va do tinh khiét 99%) & dang chét rén dinh mau
trang nho.

Quy trinh didu ché 44: axit (S)-3.4-Dimetyl-2-ox0-1,2.3.4-tetrahydroquinazolin-7-

carboxylic
HO Y

Thém LiOH.H,O (0,358 g, 8,532 mmol) vao dung dich duoc khudy chira (S)-metyl-3,4-
dimetyl-2-o0xo0-1,2,3,4-tetrahydroquinazolin-7-carboxylat (Quy trinh didu ché 14) (0,25 g,
1,0672 mmol) trong hdn hop gbm cac dung médi THF:H,O:MeOH (12 mL, 2:1:1) & nhiét
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d6 trong phong va khudy tiép hon hop phan tng thu duge ¢ nhiét do trong phong trong 2
gid. Tién trinh phan tmg dugc kiém soat bing sic ky TLC va LCMS va sau khi hoan
thanh phan tmg, axit héa hdn hop nay bang HC1 1IN dén do pH ~3-4. Pha loang tiép dung
dich nay bang nudc va chiét bang EtOAc. Rita cac chét hitu co duge gop lai bang dung
dich nudc mudi bdo hoa, lam kho qua NaxSOs khan va cd trong ap suit giam thu dugc
hop chét néu & d& muc (0,25 g, do tinh khiét 92%) & dang chat rin mau vang du tinh
khiét dé st dung trong budc tiép theo ma khong can tinh ché thém. LCMS m/z: 221
[M-+H].

Quy trinh didu ché 45: (S)-3.4-Dimetyl-2-0x0-N-(2.4,6-triflobenzyl)-1.2.3.4-

tetrahydroguinazolin-7-carboxamit

F 0 0
F F ~

Thém HATU (0,52 g, 1,36 mmol) tiép theo 1a TEA (0,17 g, 1,70 mmol) vao dung dich

duge khudy chira axit (S)-3,4-Dimetyl-2-0x0-1,2,3,4-tetrahydroquinazolin-7-carboxylic
(Quy trinh didu ché 44) (0,25 g, 1,14 mmol) trong THF (5 mL). Khuéy hén hop phan tng
thu dugc ¢ nhiét do trong phong trong 1 gid va sau d6 thém 2, 4, 6-triflobenzyl amin
(0,219 g, 1,36 mmol) vao va khudy tiép toan bd hdn hop phéan ing ¢ nhiét do trong phong
trong 2 gio. Phan ung hoan thanh duoc kiém soat bang sic ky TLC va LCMS. Pha loang
hén hop phan ng v6i nude va chiét bang EtOAc. Rita céc chét hitu co dugc gop lai bang
dung dich nudc mudi bdo hoa, 1am kho qua NaySO4 khan va c6 trong ap suit giam thu
dugc san phém th6 ma duogc tinh ché béng sdc ky cot thu dugc hop chét néu & dé muc
(0,28 g, hiéu sudt 68% va do tinh khiét 99%) & dang chit ran mau trdng. LCMS m/z: 364
[M-+H].
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Quy trinh diéu ché 46: (S)-Metyl-3-((3.4-dimetyl-2-0x0-7-((2,4.6-

triflobenzyl)carbamoyl)-3.4-dihydroguinazolin-1(2H)-y)metyl)-2.4-diflobenzoat

Thém NaH (0,01 g, 60% trong lugng/trong lugng trong dau khoéang) vao dung dich duoc
khudy chita (S)-3,4-dimetyl-2-0x0-N-(2.4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit (Quy trinh didu ché 45) (0,12 g, 0,34 mmol) trong DMF (5 mL) & 0-5 °C va
tiép tuc khudy trong 15 phit. Thém metyl-3-(brommetyl)-2.,4-diflobenzoat (Quy trinh
didu ché 43) (0,1 g, 0,38 mmol) vao hdn hop ndy va sau d6 khudy tiép hdn hop phan tng
trong 30 phut & 0-5 °C. Sau khi hoan thanh phan ung (dugc kidm so4t bing sic ky TLC
va LCMS) dap tit hdn hop nay bang cach bd sung dung dich NH4Cl bdo hoa va chiét
bang EtOAc. Rira cic chét hiru co dugc gop lai bang nudc mudi, lam khd qua Na SO
khan va cd trong 4p suat giam thu dugc hop chét néu & dé muc (0,2 g, d6 tinh khiét 91%)
& dang chét rin mau tring ma dugc st dung trong bude tiép theo ma khong can tinh ché

thém. LCMS m/z: 548 [M+H].

Quy trinh didu ché 47: axit (5)-3-((3,4-Dimetyl-2-0x0-7-((2.4.6-triflobenzyl)carbamoyl)-

3.4-dihvdroquinazolin-1(2H)-yl)metyl)-2.4-diflobenzoic (Vi du 142)
F

OH

Thém LiOH.H,O (0,036 g, 0,73 mmol) vao dung dich dugc khudy chtra (S)-metyl-3-
((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-dihydroquinazolin-1(2H)-

ylmetyl)-2,4-diflobenzoat (Quy trinh diéu ché 46) (0,2 g, 0,37 mmol) trong hdn hop gbém
cac dung mdi THF:H,O:MeOH (8 mL, 2:1:1) & nhiét do trong phong va khudy tiép hdn
hop phan tng thu dugc ¢ nhiét do trong phong trong 2 gio. Tién trinh phan tmg duoc
kiém soét bang sic ky TLC va LCMS va sau khi hoan thanh, axit héa hdn hop phan tng
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nay bing HCI IN dén do pH ~3-4. Pha loang tiép dung dich da dap tat bang nudc va
chiét bang EtOAc. Rira c4c chét hitu co duge gop lai bang dung dich nudc mudi bio hoa,
lam kho qua NaxSOs khan va c6 trong ap suét giam thu duoc san pham thé ma dugc tinh
ché béng HPLC diu ché thu dugc hop chit néu & dé muc (0,14 g, hiéu suét 72% va do
tinh khiét 99,9%) & dang chit rin mau vang. LCMS m/z: 534 [M+H]; 'H NMR (500
MHz; DMSO-ds): § 1,17 (d, J = 6,4 Hz, 3H), 2,93 (s, 3H), 4,55-4,39 (m, 3H), 4,92 (d, J =
15,7 Hz, 1H), 5,51 (d, J= 15,7 Hz, 1H), 7,11 (t, J = 8,8 Hz, 1H), 7,22-7,08 (m, 3H), 7,42
(d, J=7,7 Hz, 1H), 7,47 (s, 1H), 7,76 (d, J= 6,7 Hz, 1H), 8,82 (t, /= 4,7 Hz, 1H), 13,46
(bs, 1H).

Quy trinh didu ché 48: (8)-1-(3-Carbamoyl-2.6-diflobenzyl)-3.4-dimetyl-2-0x0-N-(2.4.6-

triflobenzyl)-1,2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 141)

Thém HATU (0,119 g, 0,31 mmol) tiép theo 1a TEA (0,053 g, 0,52 mmol) vao dung dich
duge khudy chua axit (S)-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)-carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-2,4 diflobenzoic (Vi du 142) (0,14 g, 0,26 mmol)
trong THF (6 mL) va khudy hén hop phan mg & nhiét do trong phong trong 15 phit, sau
d6 thém amoni format (0,165 g, 2,63 mmol) vao va khudy tiép hdn hop phén mg thu
dugc ¢ nhiét do trong phong trong 2 gio. Tién trinh phan tmg dugc kiém soat bang sic ky
TLC va LCMS ma dugc chi ra 12 bién déi khong hoan toan vat liéu ban dau. Thém tiép
cung mot lvong cua HATU, TEA va amoni format vao hén hop phan (mg va tiép tuc
khudy & nhiét do trong phong trong 2 gid. Sau khi hoan thanh phan tmg; pha loang hén
hop phan ung véi nudc va chiét bang EtOAc. Rira cac chit hitu co duoc gop lai bang
nude mudi, lam kho qua NaSO4 khan va c6 trong ap suit giam thu dugc san pham thd
ma duogc tinh ché béng sdc ky c6t thu dugc hop chit néu & d& muc (0,06 g, hiéu suét
22.9% va do tinh khiét 99,7%) & dang chét rin mau vang. LCMS m/z: 533,19 [M+H]; 'H
NMR (500 MHz; DMSO-ds): 8 1,18 (d, J = 6,35 Hz, 3H), 2,94 (s, 3H), 4,40 4,43 (m,
1H), 4,46-4,50 (m, 1H), 4,52-4,55 (m, 1H), 4,90 (d, J = 15,75 Hz, 1H), 5,56 (d, /=15.9
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Hz, 1H), 7,11 (t, J = 9,05 Hz, 1H), 7,19-7,21 (m, 3H), 7,41 (d, J = 7,7 Hz, 1H), 7,47 (bs,
1H), 7,54-7,57 (m, 1H), 7,65 (bs, 1H), 7,69 (bs, 1H), 8,84 (1, J= 4,85 Hz, 1H).

Vi du 143: (S)-1-(2,6-Difl0-3-((2-hvdr0xvetvl)carbamgyl)benzvl)-?a,4-dimetvl-2-oxo-

N-(2.4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit

F
N
~
F ) Cfo OH
N
F F >~

Thém HATU (0,137 g, 0,36 mmol) tiép theo 1a TEA (0,046 g, 0,45 mmol) vao dung dich
dugc khudy chua axit (S)-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)-carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-2,4 diflobenzoic (Vi du 142) (0,16 g, 0,30 mmol)

trong THF (5 mL) va khudy hdn hop phan ing & nhiét do trong phong trong 1 gid, sau d6
thém 2-aminoetanol (0,022 g, 0,36 mmol) vao va khudy tiép hdn hop thu dugc & nhiét do
trong phong trong 2 gio. Tién trinh phan tmg dugc kiém soat bang sic ky TLC va LCMS
va sau khi hoan thanh; pha lodng khéi phan ng véi nude va chiét bang EtOAc. Rira céc
chit hitu co duoc gop lai bing dung dich NaHCO3 tiép theo 1a nuéc mubi, 1am kho qua
Na»SO4 khan va ¢d trong 4p suét giam thu duge san pham tho ma dugc tinh ché bang sic
ky cot thu duge hop chét néu & d& muc (0,065 g, hidu sudt 37,5% va o tinh khiét 99,8%)
& dang chat rin mau vang. LCMS m/z: 577,17 [M+H]; 'H NMR (500 MHz; DMSO-ds):
§ 1,17 (d, J= 6,4 Hz, 3H), 2,93 (s, 3H), 3,31-3,27 (m, 2H), 3,49-3,45 (m, 2H), 4,55-4,40
(m, 3H), 4,74 (t, J= 5,5 Hz, 1H), 4,91 (d, J = 15,8 Hz, 1H), 5,55 (d, J= 15,9 Hz, 1H),
7,12 (t, J = 8,9 Hz, 1H), 7,22-7,19 (m, 3H), 7,42 (d, J = 7.8 Hz, 1H), 7,47 (s, 1H), 7,56-
7,51 (m, 1H), 8,23 (bs, 1H), 8,85 (t, /= 5,0 Hz, 1H).

Céc vi du 144-147 duge diéu ché theo cic phuong phap dugc mo ta trong Cac Quy trinh
tong quat 20-23, va cac phuong phéap duge mo ta dudi day.
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Vi du 144: (S)-1-(4-(Allyloxy)-2,6-diflobenzyl)-3.4-dimetyl-2-0x0-N-(2,4,6-

triflobenzyl)-1,2,3.4-tetrahydroquinazolin-7-carboxamit

Thém K>COs (0,171 g, 0,74 mmol) va sau do allyl bromua (0,043 g, 0,36 mmol) vao
dung dich dugc khudy chira (S)-1-(2,6-diflo-4-hydroxybenzyl)-3,4-dimetyl-2-0xo-N-
(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 78) (0,15 g, 0,30
mmol) trong DMF (5 mL) & nhiét do trong phong. Khuéy tiép toan bd hdn hgp phan ung
& nhiét do trong phong trong 1 gio. Qua trinh phan Ung dugc kiém soat bang TLC va
LCMS va sau khi hoan thanh, pha lodng hon hop phéan {ng bang nudc va chiét bang
EtOAc. Rtra 16p hitu co bang nudc mudi, lam kho trén Na,SO4 khan va cd trong ap suét
giam thu dugc san phém thé ma duoc tinh ché béng sdc ky cot tao ra hop chét néu & dé
muc (0,14 g, hidu suét 86,5% va do tinh khiét 96,27%) & dang chét ran mau tréng. LCMS
m/z: 546,24 [M+H]; 'H NMR (500 MHz; DMSO-d¢): 6 1,16 (d, J = 6,1 Hz, 3H), 2,94 (s,
3H), 4,42-4,39 (m, 1H), 4,55-4,46 (m, 4H), 4,74 (d, J = 15,7 Hz, 1H), 5,25 (d, J = 10,4
Hz, 1H), 5,38 (d, J= 16,9 Hz, 1H), 5,52 (d, J= 15,4 Hz, 1H), 6,00-5,95 (m, 1H), 6,69 (d,
J=10,1 Hz, 2H), 7,23-7,18 (m, 3H), 7,40 (d, J= 17,5 Hz, 1H), 7,45 (s, 1H), 8,80 (s, 1H).

Vi du 145: (4S5)-1-(4-(2,3-Dihydroxypropoxy)-2,6-diflobenzyl)-3,4-dimetyl-2-o0x0-N-

(2.4,6-triflobenzyl)-1,2,3.4-tetrahydroquinazolin-7-carboxamit

Thém osimi tetroxit (0,0028 g, 0,011 mmol), NMO (0,0154 g, 0,13 mmol) va nudc (0,1
mL) vao dung dich duogc khudy chira (S)-1-(4-(allyloxy)-2,6-diflobenzyl)-3,4-dimetyl-2-
0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Vi du 144) (0,06
g, 0,11 mmol) trong axeton (1 mL) & nhiét do trong phong va khudy hdn hop phan tGng
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thu dugc & nhiét do trong phong trong 30 phut. Sau khi hoan thanh phan Ung; d6 hon hop
phan tmg vao dung dich Na;SO3 bdo hoa va chiét bang EtOAc. Rira 16p hiru co bang
dung dich nuéc mudi, lam kho qua NaxSO4 khan va co trong &p suit giam thu duoc san
pham thé ma duge tinh ché bang HPLC diéu ché thu duoc hop chét néu & dé muc (0,020
o, hiéu suét 31,5% va do tinh khiét 99,3%) & dang chét rdn mau tring. LCMS m/z: 580,2
[M+H]; '"H NMR (500 MHz; DMSO-de): 8 1,16 (d, J= 6,1 Hz, 3H), 2,93 (s, 3H), 3,40-
3,38 (m, 2H), 3,73 (d, J = 4,6 Hz, 1H), 3,84 (bs, 1H), 3,96 (d, /= 9,8 Hz, 1H), 4.52-4,39
(m, 3H), 4,75-4,70 (m, 2H), 4,99 (d, J=4.4 Hz, 1H), 5,52 (d, J= 15,7 Hz, 1H), 6,65 (d, J
=24.9 Hz, 2H), 7,23-7,18 (m, 3H), 7,39 (d, J= 7,7 Hz, 1H), 7,45 (s, 1H), 8,80 (bs, 1H).

Vi du 146: (S)-1-(4-((R)-2,3-Dihydroxypropoxy)-2,6-diflobenzyl)-3,4-dimetyl-2-oxo-

N-(2.4.6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit

OH

F F ~

Thém AD-mix-a (0,258 g) vao dung dich dugc khudy chira (S)-1-(4-(allyloxy)-2,6-
diflobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit (Vi du 144) (0,075 g, 0,14 mmol) trong fert-butanol (1 mL) va nuée (1 mL) o
0-5 °C va khudy hdn hop phan tng & 0 °C qua dém. Qua trinh phan Gng dugc kiém soét
bang sic ky TLC va LCMS va sau khi hoan thanh; pha lodng hon hop phan tng véi nude
va chiét bang EtOAc. Rira 16p hitu co bang dung dich nudc mubi, 1lam kho qua Na»SO4
khan va ¢d trong 4p sut giam thu dugc san pham thd ma dugc tinh ché bang HPLC didu
ché thu duoc hop chét néu & dé muc (0,037 g, hiéu sudt 46,4% va do tinh khiét 99.7%) &
dang chét rin mau tring. LCMS m/z: 580,2 [M+H]; 'TH NMR (500 MHz; DMSO-de): 8
1,16 (d, J= 6,0 Hz, 3H), 2,93 (s, 3H), 3,40-3,38 (t, J= 5,3 Hz, 2H), 3,74-3,71 (m, 1H),
3,85-3,82 (m, 1H), 3,97 (d, J = 7,2 Hz, 1H), 4,43-4,39 (m, 1H), 4,52-4,47 (m, 2H), 4,68
(t, J=5.2 Hz, 1H), 4,74 (d, J= 15,9 Hz, 1H), 4,98 (d, J= 4,7 Hz, 1H), 5,52 (d, J = 15,6
Hz, 1H), 6,65 (d, J= 9,9 Hz, 2H), 7,23-7,18 (m, 3H), 7,40 (d, J = 7,7 Hz, 1H), 7.45 (s,
1H), 8,79 (s, 1H).
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Vi du 147: (S)-1-(4-((S)-2,3-Dihydroxypropoxy)-2,6-diflobenzyl)-3.4-dimetyl-2-oxo-

N-(2.4,6-triflobenzyl)-1,2,3.4-tetrahydroquinazolin-7-carboxamit

Thém AD-mix-f (0,258 g) vao dung dich dugc khudy chira (S)-1-(4-(allyloxy)-2,6-
diflobenzyl)-3,4-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit (Vi du 144) (0,075 g, 0,14 mmol) trong fert-butanol (1 mL) va nu6e (1 mL) &
0-5 °C va khudy hén hop phan tng & 0-5 °C qua dém. Kiém soat qua trinh phéan (g bang
sic ky TLC va LCMS va sau khi hoan thanh, pha loang hdn hop nay bang nudc va chiét
bang EtOAc. Rira 16p hitu co bang dung dich nuéc mubi, 1am kho qua Na,SOs khan va
cd trong 4p suét giam thu duge san phim thé ma dugc tinh ché bing HPLC diéu ché thu
dugc hop chit néu & d& muc (0,033 g, hiéu sudt 41,4% va do tinh khiét 99,0%) ¢ dang
chét rin mau tring. LCMS m/z: 580,19 [M+H]; '"H NMR (500 MHz; DMSO-ds): & 1,16
(d, J= 6,1 Hz, 3H), 2,93 (s, 3H), 3,40-3,38 (t, J = 10,5 Hz, 2H), 3,74-3,71 (m, 1H), 3,85
t, J=17,7 Hz, 1H), 3,98-3,95 (m, 1H), 4,42-4,39 (m, 1H), 4,52 -4,47 (m, 2H), 4,75-4,68
(m, 2H), 4,98 (d, J = 4,7 Hz, 1H), 5,52 (d, J = 15,7 Hz, 1H), 6,65 (d, J = 10 Hz, 2H),
7,23-7,18 (m, 3H), 7,40 (d, J=7,7 Hz, 1H), 7,45 (s, 1H), 8,79 (s, 1H).

Vi du 148: 1-(2-Clo-6-flobenzyl)-3.4-dimetyl-2-0x0-N-(2.4,6-triflobenzyl)-1,2.3.4-

tetrahydropyrido[3,2-d]pyrimidin-7-carboxamit

F (@) OCI
N
= N
F F N ~

Vi du 148 duge diéu ché theo cac phuong phap duge md ta trong Cac Quy trinh tong quat

1-3, va cac phuong phap duge mo ta dudi day.
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Quy trinh didu ché 49: Metyl-3,4-dimetyl-2-0x0-1,2.3.4-tetrahydropyrido[3.2-

d]pyrimidin-7-carboxylat

i N

~

o7 YT
DY

N ~N

O

Bué6c 1: Metyl-5-nitro-6-((trimetylsilyl)etynyl)nicotinat

Loai khi dung dich duogc khudy chira metyl 6-clo-5-nitronicotinat c6 san & dang thuong
mai (1,0 g, 4,62 mmol) trong THF (20 mL) bing N, va sau d6 thém lién tiép
etynyltrimetylsilan (0,544 g, 5,54 mmol), Pd(PPhs)2Cl» (0,324 g, 0,46 mmol), Cul (0,017
g, 0,089 mmol) va trietylamin (10 mL) vao. Gia nhiét hén hop phéan tmg thu duge & 80
°C trong 3 gio. Phan tng hoan thanh duoc kiém so4t bang sic ky TLC va LCMS sau d6
pha logng hdn hop phén Gng véi nuée va chiét bang EtOAc. Rira cac chét hitu co duoc
gop lai bang dung dich nuéc mudi, lam kho qua Na,SO4 khan va cd trong ap suit giam
thu duogc san phém thé ma duoc tinh ché bé‘mg sdc ky cot tao ra hop chét néu & d& muc
(0,6 g, hidu suit 46,6% va do tinh khiét 98%) & dang chat 16ng gidng dau. LCMS m/z:
279 [M+H].

Budc 2: Metyl-6-etynyl-5-nitronicotinat
O

~ NO,

O | N
NN
Thém 3 giot axit axetic tiép theo 12 KF (0,069 g, 1,18 mmol) ¢ 0-5 °C vao dung dich
duge khudy chira metyl 5-nitro-6-((trimetylsilyl)etynyl)nicotinat (Budc 1) (0,65 g, 2,34
mmol) trong DCM khan (25 mL) va MeOH (25 mL) va khudy toan bd hén hop nay &
cung nhiét do trong 10 phut. Kiém soat phan {mg bang sic ky TLC va sau khi hoan thanh,
dap tit hon hop phan tng bang cach bd sung dung dich NaHCO3 va chiét bang EtOAc.
Lam kho 16p hitu co dugc gdp lai qua NaxSO4 va lam bay hoi trong ap suit giam thu

duoc hop chét néu & dé muc (0,54 g, hiéu sult 100% va do tinh khiét >85%) & dang gém
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mau vang nhat ma dugc st dung trong budc tiép theo ma khong can tinh ché thém.

LCMS m/z: 205,78 [M].

Budc 3: Metyl-5-amino-6-etylnicotinat

Thém Pd 10%-C (0,0272 g, 0,26 mmol, 10% trong lugng/trong luong trén cacbon) vao
dung dich duoc khudy chira metyl-6-etynyl-5-nitronicotinat (Budc 2) (0,48 g, 2,32 mmol)
trong EtOAc khan (15 mL) trong moi truong khi N> va sau do suc hdn hop thu duge hai
1an bang khi N tiép theo 1a bang khi Ho. Khudy hén hop phan Gng & nhiét do trong
phong trong ap suét binh cdu khi Hy trong 3 gid. Sau khi hoan thanh phan tng, loc hdn
hop nay qua dém celite ngén va rira dém ndy bang EtOAc x 3 trong mdi truong khi tro.
Lam bay hoi dich loc dugc gop lai dén kho trong ap suét giam thu duge hop chit néu &
d& muc (0,39 g, hiéu sudt 95% va d tinh khiét >92%) & dang gém mau nau. LCMS m/z:
181,02 [M+H].

Buédc 4: Metyl-5-((etoxycarbonyl)amino)-6-etylnicotinat
O

0 YO\/
»
N

Thém timg giot etylcloroformat (0,28 g, 2,58 mmol) vao dung dich cua metyl-5-amino-6-
etylnicotinat (Buée 3) (0,39 g, 2,16 mmol) trong DCE khan (15 mL) va pyridin (0,37 g,

4,67 mmol) trong mdi truong nito ¢ 0-5 °C. Khudy hdn hop phan tng thu dugc ¢ nhiét
d6 trong phong trong 3 git va sau khi hoan thanh phan tng dép tit khdi phan tng bing
cach bd sung nudc va chiét bang EtOAc. Rira 16p hitu co dugc gp lai bang nudc mudi,
lam kho qua Na,SOj4 khan va lam bay hoi trong ap suit giam thu dugc hop chét thé ma
duogc tinh ché b??mg sdc ky cot thu dugc hgp chit néu & dé muc (0,34 g, hiéu suat 63% va
d6 tinh khiét >91 %) & dang chét rin mau tring nho. LCMS m/z: 253,01 [M+H].
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Budc 5: Metyl-6-(1-brometyl)-5-((etoxycarbonyl)amino)nicotinat

Thém NBS (0,155 g, 0,87 mmol) va AIBN (0,013 g, 0,079 mmol) vao dung dich cua
metyl-5-((etoxycarbonyl)amino)-6-etylnicotinat (Buéc 4) (0,2 g, 0,79 mmol) trong CCly
(20 mL) trong mdi truong nito va dun hdi luu hdn hop phan tng & 75-80 °C qua dém.
Tién trinh phan tng dugc kiém soat bang sac ky TLC va hoic LCMS va sau khi tiéu thu
hét vat liéu ban dau, dap tit khdi phan tmg bang cach bd sung dung dich natri thiosulphat
bdo hoa trong nudc va chiét bang EtOAc. Rira cac chét hiru co duge gop lai bing nudc
mudi, 1am kho qua Na;SOs khan va 1am bay hoi trong ap suét giam thu dugc hop chét tho
ma duoc tinh ché bing sic ky cot tao ra hop chét néu & d& muc (0,2 g, hiéu sudt 76% va

d6 tinh khiét >88%) & dang chit rin mau tring nhd. LCMS m/z: 253,01 [M+H].

Buéc 6: Metyl-5-((etoxycarbonyl)amino)-6-(1-(metylamino)etyl)nicotinat

o OYO\/
~0 | \/ NHH
N ~

Thém K»COs (0,417 g, 3,01 mmol) va MeNH2.HCI (0,061 g, 0,90 mmol) vao dung dich
duoc khudy chtra metyl-6-(1-brometyl)-5-((etoxycarbonyl)amino)nicotinat (Buéc 5) (0,2
g, 0,60 mmol) trong axetonitril (5 mL) trong moi trudng nito va khudy hén hop phan tng
dugc gop lai & nhiét d6 trong phong trong 14 gio. Sau thoi diém nay, lam bay hoi dung
mdi nay trong &p suat giam thu duge phan cin, hoa tan phan cin nay trong nude va chiét
hai 14n bang DCM. Lam khd cac chét hitu co dugc gop lai qua NaxSO4 va lam bay hoi
trong ap sut giam thu duoc hop chit néu & d& muc (0,18 g, hiéu suat 106% va do tinh
khiét >70%) & dang chit rin mau ndu ma dugc st dung trong budc tiép theo ma khong

can tinh ché thém. LCMS m/z: 282,2 [M+H].
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Budc 7: Metyl-3,4-dimetyl-2-0x0-1,2,3.4-tetrahydropyrido[ 3.2-d|pyrimidin-7-carboxylat

Q H
~ N O
(@) X
‘ yz \I\T
N ~

Thém KoCOs (0,09 g, 1,33 mmol) vao dung dich duoc khudy chta metyl-5-
((etoxycarbonyl)amino)-6-(1-(metylamino)etyl) —nicotinat (Buéc 6) (0,18 g, 0,64 mmol)
trong MeOH (5 mL) va khudy hén hop phan tmg & 60 °C trong 2 gio. Kiém soat phan
g bang sic ky TLC va sau khi hoan thanh 1am bay hoi dung mdi nay trong ap sut
giam thu duoc phan cin, hoa tan phan cin nay trong nuéc va chiét hai 14n bang DCM.
Lam khd céac chat hitu co qua NaxSO4 va 1am bay hoi trong ap suit giam thu dugc sén
pham tho ma dugc tinh ché bang sic ky cot trén silica gel st dung hdn hop BEtOAc 52%
trong hexan 1am dung moi rira giai tao ra hop chét néu & dé muc (0,07 g, hiéu suét 46,6%

va do tinh khiét >87%) & dang chét rin mau tring. LCMS m/z: 236,02 [M+H].

Quy trinh didu ché 50: 1-(2-Clo-6-flobenzyl)-3.4-dimetyl-2-0x0-N-(2.4,6-triflobenzyl)-
1,2.3.4-tetrahydropyrido[3.2-d]pyrimidin-7-carboxamit (Vi du 148)
F

F 0 o
N
F F N ~

Thém TEA (0,034 g, 0,34 mmol) va HATU (0,05 g, 0,13 mmol) vao dung dich dugc
khudy chira axit 1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-oxo-1,2,3,4-tetrahydropyrido[3,2-
d]pyrimidin-7-carboxylic (duoc diu ché tir san pham cta Quy trinh diéu ché 49 theo cac
phuong phéap duge md ta trong Cac Quy trinh tong quat 2 va 3) (0,04 g, 0,11 mmol) trong
DMEF khan (2 mL) trong m6i trudng khi N2 ¢ nhiét do trong phong. Sau khi khudy trong
10-15 phut, thém 2,4,6-triflobenzyl amin (0,018 g, 0,11 mmol) vao hén hop phan ung va
tiép tuc khudy trong 1 gio nita. Tién trinh phan tmg duoc kiém soat bang sic ky TLC
hodc LCMS va sau khi hoan thanh dap t4t hdn hop nay bang cach bd sung nuéc va chiét
bang EtOAc. Rita cac chét hitu co duge gop lai bang nudc mudi, 1am kho qua NaySO4 va
1am bay hoi trong ap suét giam thu dugc hop chét thd ma dugc tinh ché bing HPLC diéu
ché thu duge hop chit néu & d& muc (0,005 g, higu suét 10% va do tinh khiét 99,0%) &
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dang chét rén mau tring. LCMS m/z: 507,10 [M+H]; 'H NMR (500 MHz; DMSO-de): &
1,28 (d, J = 6,6 Hz, 3H), 2,97 (s, 3H), 4,42-4,52 (m, 2H), 4,57-4,61 (q, J = 6,6 Hz, 1H),
4,92 (d, J = 15,75 Hz, 1H), 5,49 (d, J = 15,7 Hz, 1H), 7,16-7,24 (m, 3H), 7,30-7,37 (m,

2H), 7,76 (s, 1H), 8,52 (s, 1H), 9,01 (bs, 1H).

Vi du 149: (S)-N.1-bis(2,6-diflo-4-metoxybenzyl)-3,4-dimetyl-2-0x0-1,2,3.4-

F OMe

F O CS:
N

MeO F ~

Vi du 149 dugc didu ché theo cac phuong phap duge md ta trong Cac Quy trinh tdng quat

tetrahydroquinazolin-7-carboxamit

1-3, va cac phuong phap duge mo ta dudi day.

Quy trinh didu ché 51: (S)-Metyl 1-(2,6-diflo-4-metoxybenzyl)-3,4-dimetyl-2-oxo-

1.2.3.4-tetrahydroquinazolin-7-carboxylat

Thém NaH (0,014 g, huyén phii 60% trong dau khoang) vao dung dich dugc khudy chira
(S)-metyl 3,4-dimetyl-2-0x0-1,2,3,4-tetrahydroquinazolin-7-carboxylat (Quy trinh didu
ché 14) (0,1 g, 0,43 mmol) trong DMF (3 mL) & 0-5 °C trong moi truong khi tro va
khudy toan bo hdn hop niy trong 15 phut. Sau d6, thém 2-(brommetyl)-1,3-diflo-5-
metoxybenzen (0,119 g, 0,47 mmol) vao hdn hop phan tmg ma duge cho khudy tiép &
nhiét d6 trong phong trong 2 gio. Tién trinh phan tng dugc kiém sodt bang sic ky TLC
va LCMS va sau khi hoan thanh, dap tit hdn hop nay bang cach bd sung dung dich
NH,4Cl bio hoa va chiét bang EtOAc. Rira céac chét hitu co bang nuéc lanh tiép theo 1a
nude mudi, lam kho qua NaSO4 khan va lam bay hoi trong 4p suit giam thu dugc hop
chit néu & d& muc (0,166 g, hidu suét 100% va do tinh khiét >95%) & dang chat rdn mau

tréng. LCMS m/z: 391,14 [M+H].
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Quy trinh didu ché 52: axit (S)-1-(2,6-Diflo-4-metoxybenzyl)-3.4-dimetyl-2-ox0-1,2.3.4-

tetrahydroquinazolin-7-carboxylic

Thém LiOH.H2O (0,071 g, 1,70 mmol) vao dung dich dugc khudy chira (S)-metyl 1-(2,6-
diflo-4-metoxybenzyl)-3,4-dimetyl-2-oxo-1,2,3,4-tetrahydroquinazolin-7-carboxylat

(Quy trinh didu ché 51) (0,166 g, 0,43 mmol) trong hdén hop gém cac dung moi
THF:H,0:MeOH (4 mL, 2:1:1) ¢ nhiét d¢ trong phong va khudy toan bo hdn hop nay &
nhiét d6 trong phong trong 2 gio. Sau khi hoan thanh phan tng (dwgc kiém soét bing
LCMS va TLC), rira khéi phan tng bing EtOAc. Axit héa 16p nwéc bang HCI IN dén do
pH 2-3 va chiét bang FtOAc. Rira cac chat hitu co bing nuéc mudi, lam khd qua Na,SOq4
khan va lam bay hoi trong ap suit giam thu dugc hop chét néu & d& muc (0,15 g, hiéu
suit 94%) & dang chét rin mau tring ma duoc st dung trong bude tiép theo ma khong

cAn tinh ché thém. LCMS m/z: 377,12 [M+H].

Quy trinh didu ché 53: (S)-N,1-bis(2.6-Diflo-4-metoxybenzyl)-3.4-dimetyl-2-0x0-1,2,3.4-

tetrahydroquinazolin-7-carboxamit (Vi du 149)

F OMe

Thém HATU (0,076 g, 0,20 mmol) va TEA (0,037 mL, 0,27 mmol) vao dung dich dugc
khudy chura axit (S)-1-(2,6-diflo-4-metoxybenzyl)-3,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxylic (Quy trinh didu ché 52) (0,05 g, 0,13 mmol) trong
DMF (3 mL) ¢ nhiét d6 trong phong va khudy toan bo hdn hop nay trong 15-20 phut. Sau
d6, thém (2,6-diflo-4-metoxyphenyl)metanamin (0,020 mL, 0,13 mmol) vao va khudy
tiép hdn hop nay & nhiét do trong phong trong 2 gid. Qud trinh phan Ung dugce kiém soat
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bang sic ky TLC va LCMS va sau khi hoan thanh, pha loang hdn hop nay bang nudc va
chiét bing EtOAc. Rira cac chét hitu co duge gdp lai bang dung dich K>COs3 bao hoa,
HC1 1N va nuéc mudi. Lam kho 16p hitu co qua NaxSO4 khan va lam bay hoi trong ap
suét giam thu dugc san pham thdé ma dugc tinh ché bang HPLC diéu ché thu dugc hop
chit néu & d& muc (0,04 g, hiéu suit 57% va do tinh khiét 99,9%) & dang chat rén mau
tréng nho. LCMS m/z: 532,22 [M+H]; 'H NMR (500 MHz; DMSO-ds): 8 1,16 (d. /=6,3
Hz, 3H), 2,94 (s, 3H), 3,73 (s, 3H), 3,78 (s, 3H), 4,36-4,39 (m, 1H), 4,42-4,46 (m, 1H),
4,50-4,52 (m, 1H), 4,74 (d, J= 15,65 Hz, 1H), 5,53 (d, J= 15,5 Hz, 1H), 6,67 (d, J=9.95
Hz, 2H), 6,75 (d, J= 9,35 Hz, 2H), 7,18 (d, J= 7,85 Hz, 1H), 7,41 (d, J=7.75 Hz, 1H),
7,46 (bs, 1H), 8,70 (bs, 1H).

Vi du 150: (S)-N,1-bis(2,6-Diflo-4-hydroxybenzyl)-3.4-dimetyl-2-0x0-1,2,3.4-

tetrahydroguinazolin-7-carboxamit

Thém BBr; (0,41 mL, 0,41 mmol, dung dich 1M trong DCM) vao dung dich duoc khuéy
chura (S)-N, 1-bis(2,6-diflo-4-metoxybenzyl)-3,4-dimetyl-2-oxo0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit (Vi du 149) (0,11 g, 0,21 mmol) trong DCM (4mL) &
0-5 °C va khudy hdn hop phéan tng & nhiét do trong phong trong 30 phit. Qua trinh phan
tmg duge kiém soat bing sic ky TLC va LCMS ma duge chi ra 1a bién doi khong hoan
toan vat liéu ban d4u. Thém mét ph?m khéc cta BBr3 (1,2 mL, 1,22 mmol) vao va sau khi
tiéu thu vt liéu ban dau duogc xac nhan béng séc ky TLC, dap tat hén hop phan g béng
cach bd sung dung dich NaHCO; bdo hoa va chiét bing EtOAc. Rita cac chét hitu co
dugc gop lai bang nudce mubi, 1am kho qua NaySO4 khan va cb trong ap suat giam thu
duoc hop chét thd ma duge tinh ché bing HPLC diéu ché thu dugc hop chét néu & dé
muc (0,06 g, hidu sudt 57% va do tinh khiét 99,6%) & dang chat ran mau tring. LCMS
m/z: 504,19 [M+H]; 'H NMR (500 MHz; DMSO-ds): 8 1,15 (d, J= 6,6 Hz, 3H), 2,93 (s,
3H), 4,31 - 4,52 (m, 3H), 4,68 (d, J = 15,70 Hz, 1H), 5,50 (d, J = 15,65 Hz, 1H), 6,37 (d,
J=9,85 Hz, 2H), 6,46 (d, J= 9,25 Hz, 2H), 7,17 (d, J = 7,75 Hz, 1H), 7,40 (d, J =7.80
Hz, 1H), 7,44 (bs, 1H), 8,62 (bs, 1H), 10,38 (bs, 2H).
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Vi du 151: (S)-1-(2-Clo-6-flobenzyl)-N-(2-hydroxyetyl)-3.4-dimetyl-2-0x0-N-(2,4,6-

triflobenzyl)-1.2.3.4-tetrahydroquinazolin-7-carboxamit
Cl

F 0
jsageey
F F S N

OH

Quy trinh didu ché 54: (4S)-1-(2-Clo-6-flobenzyl)-3.4-dimetyl-2-0x0-N-(2-((tetrahydro-
2H-pyran-2-yl)oxy)etyl)-N-(2.4.6-triflobenzyl)-1,2,3.4-tetrahydroquinazolin-7-

carboxamit
Cl
F O
/@\N Nch
F F K, N
0o.__ 0O

Thém NaH (5,7 g, huyén phu 60% trong dau khoang) vao dung dich dugc khudy chira
(S)-1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-

tetrahydroquinazolin-7-carboxamit (Vi du 76) (0,1 g, 0,20 mmol) trong DMF (3 mL) 6 0-
5 OC va khudy hén hop phan Gng & cung nhiét do trong 15 phat. Thém 2-(2-
brometoxy)tetrahydro-2H-pyran (0,05 g, 0,24 mmol) vao hdn hop phan tmg nay va khudy
tiép toan bd hon hop phan ung qua dém. Ngay hom sau, gia nhiét hén hop phan tmg &
60-65 °C trong 2 gid va thém mot phan thir hai giéng hét nhau cua ca NaH va 2-(2-
brometoxy)tetrahydro-2H-pyran vao va tiép tuc khudy & 60-65 °C trong 2 gio. Tién trinh
phan tng duogc kiém soat bang sic ky TLC va LCMS ma chi ra bién d6i chua hoan toan
vat liéu ban dau. Thém mot phan tht ba gidng hét nhau ctia ca NaH va 2-(2-
brometoxy)tetrahydro-2H-pyran vao va gia nhiét hdn hop nay trong 2 gid. Sau khi vét
liéu ban dau duoc tiéu thy, dap tat hdn hop phan tng bang cach bd sung dung dich amoni
clorua bdo hoa va chiét béng EtOAc. Rira cac chit hitu co duge gop lai béng nude mudi,

lam kho qua NaxSO4 khan va c6 trong ap suit giam thu dugc hop chét néu ¢ dé muc
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(0,095 g, hidu suét 75% va do tinh khiét >65%) ¢ dang thd ma dugc sir dung trong budce
tiép theo ma khong can tinh ché thém. LCMS m/z: 634 [M+H].

Quy trinh didu ché 55: (8)-1-(2-Clo-6-flobenzyl)-N-(2-hydroxyetyl)-3.4-dimetyl-2-oxo-
N-(2.4.6-triflobenzyl)-1,2.3.4-tetrahydroquinazolin-7-carboxamit (Vi du 151)

foat 89

OH

Thém timg giot HCI trong nuée (0,3 mL, 35% trong nuée) vao dung dich duge khudy
chira (45)-1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-oxo-N-(2-((tetrahydro-2H-pyran-2-
yl)oxy)etyl)-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit (Quy trinh
didu ché 54) (0,095 g, 0,19 mmol) trong 1,4-dioxan (3 mL) & 0-5 °C. Khudy hdn hop
phan @ng & nhiét do trong phong trong 4 gio. Phan ng hoan thanh dugc xac nhan bang
TLC va LC. Lam bay hoi cac dung moi trong ap suit giam thu duoc phan cin ma dugc
tinh ché béng HPLC diéu ché thu dugc hop chit néu & dé muc (0,018 g, hiéu sudt 21,8%
va do tinh khiét >90%) & dang chat rin mau tring. LCMS m/z: 550 [M+H]; 'H NMR
(500 MHz; DMSO-d): & 1,25 (bs, 3H), 2,83 (s, 2H), 2,97 (bs, 3H), 3,76 (bs, 2H), 4,26
(bs, 2H), 4,60 (bs, 1H), 4,88 (bs, 1H), 5,72 (bs, 1H), 7,17-7,29 (m, 6H), 7,54 (bs, 2H).

Cac vi du 152-300
Céc vi du 152-300 duoc thyc hién theo cach twong tu v6i Cac vi du 74-76 bat dau tir
quinazolin thich hgp va st dung cac benzyl halogenua va amin thich hgp nhu duge mo6 ta

cho Céc Quy trinh téng quat 1-14.

i Tén theo LCMS
Vi du Cau truc 'H-.NMR
IUPAC [M+H]
. 1-(3,5- (400 MHz; DMSO-de):

(@F diflobenzyl)- | & 1,28 (d, J = 6,48 Hz,

152 i i N__O 0.3
/@(*@\f 3,4-dimetyl-2- | 3H), 2,98 (s, 3H), 4,40
F F >

0x0-N-(2,4,6- | (s, 2H), 4,63 (q, J =
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Hz, 1H), 6,80 (d, J =

, Tén theo LCMS
Cau tric TH-NMR
IUPAC [M+H]
triflobenzyl)- 6,50 Hz, 1H), 5,12 (s,
1,2,3,4- 2H), 6,88 (d, J = 6,8
tetrahydroquina | Hz, 2H), 7,08-7,15 (m,
zolin-7- 4H), 7,24 (d, J = 7,84
carboxamit Hz, 1H), 7,44 (d, J =
7,76 Hz, 1H), 8,81 (t, J
= 5,02 Hz, 1H).
(400 MHz; DMSO-ds):
51,14 (d, J = 6,12 Hz,
1-(2-flo-6- 3H), 2,94 (s, 3H), 3,79
metoxybenzyl)- | (s, 3H), 4,40-4,48 (m,
3,4-dimetyl-2- | 3H), 4,74 (d, J = 15,6
e ox0-N-(2,4,6- | Hz, 1H), 5,58 (d, J =
o Jn triflobenzyl)- | 15,36 Hz, 1H), 6,68 (t,| 501,8
F@F HJ\©/\(N 1,2,3,4- J = 9,36 Hz, 1H), 6,80
tetrahydroquina | (d, J = 8,32 Hz, 1H),
zolin-7- 7,12-7,20 (m, 4H), 7,33
carboxamit (d, J = 7,48 Hz, 1H),
7,49 (s, 1H), 8,70 (bs,
1H).
(400 MHz; DMSO-ds):
1-(2-flo-6-
51,14 (d, J= 6,48 Hz,
metoxybenzyl)-
Voo 3H), 2,94 (s, 3H), 3,79
3,4-dimetyl-2-
. o (s, 3H), 443 (d, J =
N 0x0-N-(2,4,6-
J@f i Y . 4,56 Hz, 2H), 4,48 (q, J
F F triflobenzyl)- 502,3
o ) 1234 = 6,48 Hz, 1H), 4,74
(chét dong phan doi | *- h L@ 154 1)
A tetrahydroquina
anh don) 5,58 (4, J = 15,48 Hz,
zolin-7-
. 1H), 6,68 (t, J = 9,28
carboxamit
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, Tén theo LCMS
Vi du Cau tric TH-NMR
[UPAC [M-+H]
8,44 Hz, 1H), 7,13 (d, J
- 7.8 Hz, 1H), 7.15-
7,24 (m, 3H), 7,33 (d, J
— 7,76 Hz, 1H), 7,49 (s,
1H), 8,70 (t, J = 4,96
Hz, 1H).
(400 MHz; DMSO-ds):
51,14 (d, J = 6,52 Hz,
3H), 2,94 (s, 3H), 3,79
(s, 3H), 4,42-4,45 (m,
1-(2-flo-6-
2H), 4,48 (q, J = 6,36
metoxybenzyl)-
- Hz, 1H), 4,74 (d, J =
3,4-dimetyl-2-
S 15,44 Hz, 1H), 5,58 (d,
N 0x0-N-(2,4,6-
J@fu T J= 15,44 Hz, 1H), 6,68
155 F F > triflobenzyl)- 502,2
o . 1034 (t, J = 928 Hz, 1H),
(chét dong phan doi. | *- h b | 680 (& = 844 Hz
anh d tetrahydroquina
anh don) 1H), 7,13 (d, J = 7.8
zolin-7-
Hz, 1H), 7,16-7.24 (m,
carboxamit
3H), 7,33 (d, J = 7.8
Hz, 1H), 7,49 (s, 1H),
8,70 (t, J = 4,92 Hz,
1H).
1-(3,5- (400 MHz; DMSO-de):
i diflobenzyl)- |8 1,28 (d, J = 6,4 Hz,
. /@ 3,4-dimetyl-2- | 3H), 2,98 (s, 3H), 4,40
6 )@(*@Qj OxO-N-246- | (5, 2H). 463 (¢, J=64 |
- | wiflobenzyl)- | Hz, 1H), 5,12 (s, 2H).|
(chat dong phan doi |, , 5 . 6.88 (4, J = 6,76 Hz,
anh don) tetrahydroquina | 2H), 7,08-7,15 (m, 4H),
zolin-7- 724 (d, J = 7,84 Hz,
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, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M-+H]
carboxamit 1H), 7,44 (d, J = 7,64
Hz, 1H), 8,80 (bs, 1H).
(400 MHz; DMSO-dg):
1-(3,5- 51,28 (d, J = 6,36 Hz,
diflobenzyl)- 3H), 2,98 (s, 3H), 4,40
(@ 3.4-dimetyl-2- | (s, 2H), 4,63 (q, J =
A (s " | ox0-N-(2,4,6- | 6,44 Hz, 1H), 5,12 (s,
157 @( “JKCQN\ triflobenzyl)- | 2H), 6,88 (d, J = 6,88 | 490,3
(chat ddng phén dbi 1,2,3.,4- Hz, 2H), 7,07-7,15 (m,
anh don) tetrahydroquina | 4H), 7,23 (d, J = 7,80
zolin-7- Hz, 1H), 7,44 (d, J =
carboxamit 7,76 Hz, 1H), 8,80 (bs,
1H).
(400 MHz; DMSO-dg):
1-(2-brom-6-
51,24 (d, J= 6,48 Hz,
flobenzyl)-3,4-
Br 3H), 2,92 (s, 3H), 4,38-
dimetyl-2-oxo-
. o 4,49 (m, 2H), 4,53 (q, J
N N-(2,4,6-
ﬁ:f ; i = 6,48 Hz, 1H), 4,91
158 | F F triflobenzyl)- 550,1
o ’ 1234 (d, J = 15,76 Hz, 1H),
(chat dong phan doi ’ >I; ) | 5.46 (d. J = 15,72 Hz,
3 tetrahydroquina
anh don) 1H), 7,13-7,27 (m, SH),
zolin-7-
7,39-7,46 (m, 3H), 8,73
carboxamit
(t, J=4,96 Hz, 1H).
1-(2-brom-6- (400 MHz; DMSO-ds):
B;@ flobenzyl)-3,4- | 8 1,24 (d, J= 6,32 Hz,
F{ WP - dimetyl-2-oxo- | 3H), 2,92 (s, 3H), 4,39-
H
159 | * F )K©/\r N-(2,4,6- 4,45 (m, 2H), 4,53 (q, J | 550,2
(chat dong phén dbi triflobenzyl)- = 6,64 Hz, 1H), 4,91
anh don) 1,2,3.4- (d, J = 15,68 Hz, 1H),
tetrahydroquina | 5,14-7,25 (m, 5H),
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, Tén theo LCMS
Vi du Cau truc TH-NMR
IUPAC [M+H]
zolin-7- 7,39-7,46 (m, 3H), 8,74
carboxamit (bs, 1H).
(400 MHz; DMSO-dg):
o 1,18 (d, J = 6,4 Hz,
3H), 2,94 (s, 3H), 4,37-
4,45 (m, 2H), 4,48 (q, J
1-(2-flo-6- ( ) @
= 6,36 Hz, 1H), 4,74
hydroxybenzyl)
(d, J = 15,48 Hz, 1H),
-3,4-dimetyl-2-
Ho 5,49 (d, J = 15,4 Hz,
0x0-N-(2,4,6-

. o 1H), 6,49 (t, J = 9,92
160 N triflobenzyl)- 488.,2
J@f N Y Hz, 1H), 6,63 (d, J =

F F 1,2,3,4-
8,24 Hz, 1H), 7,02 (dd,
tetrahydroquina
Jr = 824 Hz, J, =
zolin-7-
. 15,12 Hz, 1H), 7,15-
carboxamit
7,20 (m, 3H), 7,34 (d, J
= 17,52 Hz, 1H), 7,56 (s,
1H), 8,68 (t, J = Hz,
1H), 10,24 (s, 1H).
(400 MHz; DMSO-ds):
61,20 (d, J = 6,48 Hz,
1-(2-flo-6-
3H), 2,39 (s, 3H), 2,93
metylbenzyl)-
(s, 3H), 4,41-4,45 (m,
3.,4-dimetyl-2-
F o 2H), 4,53 (q, J = 6,52
" N 0x0-N-(2,4,6-
H Hz, 1H), 4,83 (d, J =
161 | F F triflobenzyl)- 485,7
o ) 1234 15,72 Hz, 1H), 5,44 (d,
hat dong phan doi s25554"
(chat dong phan dot [ 15T2H 1), 692
anh d tetrahydroquina
anh don) (t, J = 10,44 Hz, 1H),
zolin-7-
‘ 6,98 (d, J = 7,48 Hz,
carboxamit

1H), 7,13-7.21 (m, 4H),
739 (d, J = 7,84 Hz,
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, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
1H), 7,42 (s, 1H), 8,75
(bs, 1H).
(400 MHz; DMSO-ds):
61,20 (d, J = 6,52 Hz,
3H), 2,39 (s, 3H), 2,93
1-(2-flo-6-
(s, 3H), 4,41-4,45 (m,
metylbenzyl)-
2H), 4,53 (q, J = 6,52
3,4-dimetyl-2-
F o Hz, 1H), 4,83 (d, J =
N N_J 0x0-N-(2,4,6-
N T . 15,72 Hz, 1H), 5,44 (d,
162 | F F > triflobenzyl)- 485,8
o ) 1234 J=15,72 Hz, 1H), 6,92
hAtdA hA dA' 9&ig) s T
(chat dong phan dot | (6= 1044 Tz, 1),
anh d tetrahydroquina
anh don) 6,98 (d, J = 7,52 Hz,
zolin-7-
1H), 7,13-7,21 (m, 4H),
carboxamit
7,39 (d, J = 7,80 Hz,
1H), 7,42 (s, 1H), 8,75
(bs, 1H).
(500 MHz; DMSO-ds):
1-(6-clo-2-flo- | & 1,22 (d, J = 6,55 Hz,
3- 3H), 2,13 (s, 3H), 2,94
metylbenzyl)- | (s, 3H), 4,42-4,49 (3,
i 3,4-dimetyl-2- | 2H), 4,54 (q, J = 6,15
;@ 0x0-N-(2,4,6- | Hz, 1H), 4,88 (d, J =
163 i 7 Ls 520,4
N Y triflobenzyl)- 15,65 Hz, 1H), 5,57 (d,
F F N
1,2,3,4- J = 15,65 Hz, 1H),
tetrahydroquina | 7,16-7,22 (m, SH), 7,39
zolin-7- (d, J = 7,85 Hz, 1H),
carboxamit 7,46 (s, 1H), 8,76 (t, J

= 4,85 Hz, 1H).

-207-




38193

Vi du CAu triic Ten theo TH-NMR LEMS
IUPAC [M+H]
(500 MHz; DMSO-dg):
6 1,27 (d, J = 6,5 Hz,
3H), 2,24 (s, 3H), 2,96
(s, 3H), 4,39 (t, J=4.,5
1-(2-flo-3- Hz, 2H), 4,61 - 4,65 (q,
metylbenzyl)- | J = 6,35 Hz, 1H), 5,03
3,4-dimetyl-2- | (d, J = 19,95 Hz, 1H),
;@ 0x0-N-(2,4,6- | 5,23 (d, J=17Hz, 1H),
164 b@” i N0 triflobenzyl)- 6,80 (t, J = 7,2 Hz, | 486,24
F“J\©/\(N\ 1,2,3,4- 1H), 6,97 (t J = 7.6
tetrahydroquina | Hz, 1H), 7,14-7,18 (m,
zolin-7- 3H), 7,21 (s, 1H), 7,24
carboxamit (d, J = 7,85 Hz, 1H),
7,43-7,44 (dd, J1 = 1,1
Hz, J>» = 7,75 Hz, 1H),
8,84 (t, J = 5,1 Hz,
1H).
(500 MHz; DMSO-ds):
6 1,16 (d, J = 6,5 Hz,
1-(2,6-diflo-4- | 3H), 2,94 (s, 3H), 3,73
metoxybenzyl)- | (s, 3H), 4,38-4,42 (m,
3,4-dimetyl-2- | 1H), 4,47-4,53 (m, 2H),
P | oxo-N-(2,4,6- | 4,73 (d, J = 15,7 Hz,
165 Jﬁ:f *@(;? triflobenzyl)- | 1H), 5,54 (d, J = 15,65 | 520,18
i r N 1,2,3,4- Hz, 1H), 6,67 (d, J= 10
tetrahydroquina | Hz, 2H), 7,18-7,23 (m,
zolin-7- 3H), 7,40 (d, J = 8,05
carboxamit Hz, 1H), 7,45 (s, 1H),

8,80 (t, J = 4,95 Hz,
1H).
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Vi du Cau truc TH-NMR
IUPAC [M+H]
(500 MHz; DMSO-dg):
6 1,27 (d, J = 6,5 Hz,
3H), 2,97 (s, 3H), 3,62
(s, 3H), 4,40 (d, J =
1-(2-flo-5-
5Hz, 2H), 4,61-4,65 (q,
metoxybenzyl)-
J = 6,35 Hz, 1H), 4,98
3,4-dimetyl-2-
(d, J = 16,85 Hz, 1H),
F 0x0-N-(2,4,6-
-, X, 526 (d, J = 16,65 Hz,
166 /CCN N triflobenzyl)- 502,17
AT N 1234 1H), 6,53 - 6,55 (m,
T 1H), 6,81-6,84 (m, 1H),
tetrahydroquina
7,13-7,19 (m, 3H),
zolin-7-
. 7,24-7,25 (m, 2H),
carboxamit
7,44-7,46 (dd, Ji= 1,0
Hz, J, = 7,8 Hz 1,0 H),
885 (t, J = 5,1 Hz,
1H).
(400 MHz; DMSO-ds):
1G5 6 1,27 (d, J = 6,48 Hz,
3H), 2,95 (s, 3H), 4,37
carbamoyl-2-
(s, 2H), 4,62 (q, J = 5.6
flobenzyl)-3,4-
Hz, 1H), 5,06 (d, J =
dmetyl-2-0%0- | 1 < Hz 1H). 16,8
F b Z) > >
C 0 e IN{4s
167 J[E[«N N N _ Hz, 1H), 7,10-7,16 (m, | 515,3
. A N triflobenzyl)-
3H), 7,21-7,28 (m, 3H),
1,2,3.,4-
7,41 (d, J = 7,36 Hz,
tetrahydroquina
1H), 7,56 (d, J = 6,8
zolin-7-
. Hz, 1H), 7,78 (s, 1H),
carboxamit

791 (s, 1H), 8,78 (s,
1H).
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Cau trie

Tén theo
IUPAC

TH-NMR

LCMS
[M+H]

(S)-1-(2-flo-3-
metylbenzyl)-
3,4-dimetyl-2-
0x0-N-(2,4,6-
triflobenzyl)-
1,2,3,4-
tetrahydroquina
zolin-7-

carboxamit

(500 MHz; DMSO-ds):
5127 (d, J = 6,5 Hz,
3H), 2,24 (s, 3H), 2,96
(s, 3H), 439 (t, J =
4,55 Hz, 2H), 4,61-4,65
(q, J = 6,30 Hz, 1H),
5,03 (d, J = 16,95 Hz,
1H), 5,22 (d, J = 16,95
Hz, 1H), 6,80 (t, J =
7,3 Hz, 1H), 6,97 (t, J
= 7,6 Hz, 1H), 7,14-
7,25 (m, SH), 7,44 (d, J
= 17,95 Hz, 1H), 8,84 (1,

J=6,55Hz, 1H).

486,18

(S)-1-(6-clo-2-
flo-3-
metylbenzyl)-
3,4-dimetyl-2-
ox0-N-(2,4,6-
triflobenzyl)-
1,2,3,4-
tetrahydroquina
zolin-7-

carboxamit

(500 MHz; DMSO-ds):
51,22 (d, J= 5,05 Hz,
3H), 2,13 (s, 3H), 2,94
(s, 3H), 4,39-4,49 (m,
2H), 4,51-4,55 (q, J =
6,55 Hz, 1H), 4,88 (d, J
= 15,6 Hz, 1H), 5,57
(d, J = 15,65 Hz, 1H),
7,16-7,22 (m SH), 7,39
(d, J = 7,75 Hz, 1H),
7,46 (s, 1H), 8,76 (t, J
= 4,95 Hz, 1H).

520,14

(S)-1-(2-flo-4-
metylbenzyl)-
3,4-dimetyl-2-
0x0-N-(2,4,6-

(500 MHz; DMSO-ds):
& 1,26 (d, J = 6,5 Hz,
3H), 2,26 (s, 3H), 2,97
(s, 3H), 4,36-4,44 (m,

486,18
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IUPAC [M+H]
triflobenzyl)- 2H), 4,59-4,63 (q, J =
1,2,3,4- 6,25 Hz, 1H), 4,98 (d, J
tetrahydroquina | = 16,65 Hz, 1H), 5,22
zolin-7- (d, J = 16,6 Hz, 1H),
carboxamit 6,88-6,93 (m 2H), 7,04
(d, J = 11,4 Hz, 1H),
7,16-7,24 (m, 4H), 7,43
(d, J = 7,8 Hz, 1H),
8,84 (t, J = 4,9 Hz,
1H).
(400 MHz; DMSO-ds):
51,18 (d, J = 5,92 Hz,
3H), 2,94 (s, 3H), 4,42-
1-(2-flo-6-
4,49 (m, 3H), 4,74 (d, J
hydroxybenzyl)
Ho = 15,4 Hz, 1H), 5,49
-3,4-dimetyl-2-
. o (d, J = 15,48 Hz, 1H),
N 0x0-N-(2,4,6-
@C i T 6,49 (t, J = 9,22 Hz,
171 F F ~ triflobenzyl)- 488.0
s < 11934 1H), 6,63 (d, J = 7,68
(Chat dong phan doi > 9}; | . HZ, lH), 7’01 (q’ J =
: tetrahydroquina
anh don) el 7,68 Hz, 1H), 7,13-7,20
zolin-7-
_ (m, 3H), 7,34 (d, J =
carboxamit
7,6 Hz, 1H), 7,56 (s,
1H), 8,69 (bs, 1H),
10,25 (s, 1H).
Ho (R)-1-(2-flo-6- | (400 MHz; DMSO-ds):
. o 1 hydroxybenzyl) | 6 1,18 (d, J = 5,92 Hz,
@C N U0 | -3.4-dimetyl-2- | 3H), 2,94 (s, 3H), 4,41-
172 | F F > 487.8
o | 0x0-N-(2,4,6- | 4,49 (m, 3H), 4,74 (d, J
at do an doi
(chat dong phan dO1 | co benyl)- | = 15,8 Hz, 1H), 549
anh d
anh don) 1,2,3,4- d, J = 15,76 Hz, 1H),

-211-




38193

i Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
tetrahydroquina | 6,49 (t, J = 8,92 Hz,
zolin-7- 1H), 6,63 (d, J = 7,92
carboxamit Hz, 1H), 7,01 (q, J =
7,72 Hz, 1H), 7,13-7,20
(m, 3H), 7,34 (d, J =
8,12 Hz, 1H), 7,56 (s,
1H), 8,69 (bs, 1H),
10,25 (s, 1H).
(500 MHz; DMSO-de):
61,16 (d, J = 6,35 Hz,
3H), 2,95 (s, 3H), 4,40-
1-(2-amino-6-
4,52 (m, 3H), 4,81 (d, J
flobenzyl)-3,4-
= 15,75 Hz, 1H), 5,36
dimetyl-2-oxo0-
HoN (d, J = 16,15 Hz, 1H),
N-(2,4,6-
. o 5,42 (s, 2H), 6,24 (t, J
173 N triflobenzyl)- 487,20
J@? i T — 93 Hz, 1H), 6,44 (d,
F F 1,2,3,4-
J= 8,05 Hz, 1H), 6,89-
tetrahydroquina
. 6,94 (q, J = 7,25 Hz,
zolin-7-
_ 1H), 7,17-7,23 (m, 3H),
carboxamit
740 (d, J = 7,7 Hz,
1H), 7,64 (s, 1H), 8,73
(bs, 1H).
1-(2-flo-6- (500 MHz; DMSO-ds):
(metylamino)be | 6 1,12 (d, J = 6,45 Hz,
N nzyl)-3.4- 3H), 2,7 (d, J= 4,7 Hz,
dimetyl-2-oxo- | 3H), 2,96 (s, 3H), 4,44-
174 501,27

N-(2,4,6-
triflobenzyl)-
1,2,3,4-

tetrahydroquina

4,52 (m, 3H), 4,84 (d, J
= 15,9 Hz, 1H), 533
(d, J = 16,0 Hz, 1H),
5,58 (d, J = 4,75 Hz,
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IUPAC [M+H]
zolin-7- 1H), 6,28-6,34 (m, 2H),
carboxamit 7,04-7,08 (q, J = 7,85
Hz, 1H), 7,16-7,23 (m,
3H), 7,40 (d, J = 7,7
Hz, 1H), 7,59 (s, 1H),
8,72 (t, J = 5,05 Hz,
1H).
(500 MHz; DMSO-dg):
1-(2- 6 1,18 (d, J = 6,4 Hz,
(dimetylamino) | 3H), 2,69 (s, 6H), 2,97
-6-flobenzyl)- (s, 3H), 4,23-4,35 (m,
) | 3,4-dimetyl-2- | 1H), 4,44-4,50 (m, 2H),
0x0-N-(2,4,6- | 4,78 (d, J = 15,35 Hz,
175 | 1 Ls ' 515,25
F ﬁ:@‘k@%m triflobenzyl)- | 1H), 5,75 (d, J = 15,85
1,2,3,4- Hz, 1H), 6,72 (t, J =
tetrahydroquina | 8,9 Hz, 1H), 6,90 (d, J
zolin-7- = 8,05 Hz, 1H), 7,08 -
carboxamit 7,24 (m, 5H), 7,39 (s,
1H), 8,65 (bs, 1H).
1-((5-clo-3-flo- | (500 MHz; DMSO-ds):
2-metylpyridin- | 6 1,24 (d, J = 5,75 Hz,
4-yl)metyl)- 3H), 2,35 (s, 3H), 2,93
. 3,4-dimetyl-2- | (s, 3H), 4,44 (bs, 2H),
() | ox0-N=«(2,4,6- | 4,56 - 4,57 (m, 1H), 5,0
176 i i L _ 521,18
F @@*@q\ triflobenzyl)- | (d, J = 15,9 Hz, 1H),
1,2,3.4- 5,45 (d, J = 15,95 Hz,
tetrahydroquina | 1H), 7,18-7,24 (m, 3H),
zolin-7- 7,40-7,45 (m, 2H), 8,36
carboxamit (s, 1H), 8,81 (bs, 1H).

-213-




38193

i Tén theo LCMS
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IUPAC [M+H]
(S)-1-(6-clo- (500 MHz; DMSO-ds):
2,3- 51,23 (d, J = 5,55 Hz,
diflobenzyl)- 3H), 2,93 (s, 3H), 4.41-
F 3,4-dimetyl-2- | 4,49 (m, 2H), 4,54-4,56
.
2@ 0x0-N-(2,4,6- | (m, 1), 4,96 (d, J =
177 P 2 [ s 524,13
@m*@\f riflobenzyl)- | 15,5 Hz, 1H), 5,48 (d, J
F F ~
1,2,3,4- = 15,65 Hz, 1H), 7,18-
tetrahydroquina | 7,24 (m, 3H), 7,35 (bs,
zolin-7- 1H), 7,40-7,45 (m, 3H),
carboxamit 8,81 (bs, 1H).
(500 MHz; DMSO-ds):
o 1,16 (d, J = 6,5 Hz,
3H), 2,95 (s, 3H), 3,78
1-(2,3-diflo-6-
(s, 3H), 4,40-4,44 (m,
metoxybenzyl)-
2H), 4,49-4,53 (q, J =
3,4-dimetyl-2-
oo 6,45 Hz, 1H), 4,80 (d, J
¢ 0x0-N-(2,4,6-
. o F = 15,65 Hz, 1H), 5,56
178 N triflobenzyl)- 520,17
@fﬁ T (d, J = 15,7 Hz, 1H),
F F h 1,2,3,4-
6,69-6,81 (m, 1H),
tetrahydroquina
7,16-7,21 (m 3H),
zolin-7-
7,24-7,30 (m, 1H), 7,37
carboxamit
(d, J = 7,75 Hz, 1H),
7,47 (bs, 1H), 8,76 (t, J
=5 Hz, 1H).
(S)-1-(2-clo- (500 MHz; DMSO-ds):
F 3,6- 6 1,22 (d, J = 6,6 Hz,
Cl
diflobenzyl)- 3H), 2,93 (s, 3H), 4,39-
179 F 0 g ) ) ( ) 524,13
J@?k@l( 3.4-dimetyl-2- | 4,50 (m, 2H), 4,52 -
F F ~
0x0-N-(2,4,6- 4,56 (q, J = 6,4 Hz,
triflobenzyl)- 1H), 4,96 (d, J = 15,75
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Vi du Ciu tric Tén theo TH-NMR LeMS
IUPAC [M+H]

1,2,3,4- Hz, 1H), 5,53 (d, J =

tetrahydroquina | 15,8 Hz, 1H), 7,19-7,26

zolin-7- (m, 4H), 7,38-7,45 (m,

carboxamit 3H), 8,79 (t, J = 4.9

Hz, 1H).

(500 MHz; DMSO-ds):

6 1,30 (d, J = 6,5 Hz,

3H), 2,46 (d, J = 2,85

1-((3-flo-2- Hz, 3H), 2,97 (s, 3H),

metylpyridin-4- | 4,39 (d, J = 5,05 Hz,

yDmetyl)-3,4- | 2H), 4,63-4,67 (q, J =

dimetyl-2-oxo- | 6,4 Hz, 1H), 5,13 (d, J

. o Fgf)'N N-(2,4,6- = 17,7 Hz, 1H), 5,20
180 N0 487,19

ﬁ:{ u*@;{\ triflobenzyl)- | (d, J = 17,65 Hz, 1H),

F F 1,2,3,4- 6,80 (t, J = 5,1 Hz,

tetrahydroquina | 1H), 7,14-7,18 (m, 3H),

zolin-7- 7,28 (d, J = 7,9 Hz,

carboxamit 1H), 7,46-7,48 (m, 1H),

8,16 (d, J = 4,9 Hz,

1H), 8,86 (t, J = 5,1

Hz, 1H).

1-(2-flo-4- (500 MHz; DMSO-de):

hydroxybenzyl) | 6 1,24 (d, J = 6,3 Hz,

-3,4-dimetyl-2- | 3H), 2,96 (s, 3H), 4.45-

F;QOH 0x0-N-(2,4,6- | 4,40 (m, 2H), 4,61-4,57
181 D\Ai@ijo triflobenzyl)- | (m, 1H), 4,88 (d, J =| 488,13

T N 1,2,3,4- 16,3 Hz, 1H), 5,18 (d, J

tetrahydroquina | = 16,5 Hz, 1H), 6,56-

zolin-7- 6,48 (m, 2H), 6,87 (t, J

carboxamit = 8,7 Hz, 1H), 7,22-
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Vi du Cau tric TH-NMR
IUPAC [M+H]
7,16 (m, 3H), 7,26 (s,
1H), 7,42 (d, J = 7.8
Hz, 1H), 8,83 (t, J =
4,8 Hz, 1H), 9,81 (s,
1H).
(500 MHz; DMSO-de):
(S)-1-(2-amino-
o 1,16 (bs, 3H), 2,95
6-flobenzyl)-
. (bs, 3H), 4,44-4,50 (m,
3,4-dimetyl-2-
HN 3H), 4,82 (d, J = 15,4
0x0-N-(2,4,6-

. o Hz, 1H), 5,35-5,42 (m,
182 N triflobenzyl)- 487,23
@f N T 3H), 6,24 (bs, 1H),

F F > 1,2,3.4-
6,44 (bs, 1H), 6,92 (bs,
tetrahydroquina
1H), 7,17-7,21(m, 3H),
zolin-7-
. 7,41 (bs, 1H), 7,65 (bs,
carboxamit
1H), 8,73 (bs, 1H).
(500 MHz; DMSO-dg):
6 1,27 (d, J = 6,5 Hz,
3H), 2,97 (s, 3H), 3,62
(S)-1-(2-flo-5-
(s, 3H), 4,40 (d, J =
metoxybenzyl)-
4,85 Hz, 2H), 4,61-4,65
3,4-dimetyl-2-
(g, J = 6,3 Hz, 1H),
F 0x0-N-(2,4,6-

S ¢ W 498 (d, J = 16,8 Hz,
183 Ji:[\N N0 triflobenzyl)- 502,17
. N N 1H), 5,24 (d, J = 16,65

1,2,3,4-

Hz, 1H), 6,53-6,54 (m,
tetrahydroquina

1H), 6,81-6,84 (m, 1H),
zolin-7-

7,13-7,25 (m, 5H), 7,45
carboxamit

(d, J = 7,85 Hz, 1H),
8,85 (t, J = 4,85 Hz,
1H).
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, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
(500 MHz; DMSO-dg):
(S)-1-((5-clo-3-
o 1,24 (d, J = 6,5 Hz,
flo-2-
3H), 2,92 (s, 3H), 3,90
metoxypyridin-
(s, 3H), 4,48-4.39 (m,
4-yl)metyl)-
one 2H), 4,59-4,55 (m, 1H),
Py 3,4-dimetyl-2-
C 5,00 (d, J = 16,2 Hz,
184 F 9 Los 0x0-N-(2,4,6- 537,13
joq ¥ 1H), 5,39 (d, J = 16,1
PO " triflobenzyl)-
Hz, 1H), 7,25-7,18 (m,
1,2,3.4-
| 3H), 7.38 (s, 1H), 7.45
tetrahydroquina
d, J = 7.8 Hz, 1H),
zolin-7-
‘ 8,08 (s, 1H), 8,83 (t, J
carboxamit
— 4,8 Hz, 1H).
(500 MHz; DMSO-ds):
(S)-metyl 2- |8 1,22 (d, J = 5.9 Hz,
clo-3-((3,4- 3H), 2,92 (s, 3H), 3,84
dimetyl-2-ox0- | (s, 3H), 4,54-4,41 (m,
7-((2,4.,6- 3H), 4,99 (d, J = 15,5
o pyo\ triflobenzyl)car | Hz, 1H), 5,47 (d, J =
185 BSOS R. 564,14
J@C k@({f bamoyl)-3,4- | 15,6 Hz, 1H), 7,23-7,18
dihydroquinazo | (m, 3H), 7,29 (t, /=9,0
lin-1(2H)- Hz, 1H), 7,43 (d, J =
yl)metyl)-4- 7.4 Hz, 1H), 7,49 (s,
flobenzoat 1H), 7,73 (t, J = 6,5 Hz,
1H), 8,81 (s, 1H).
(S)-1-3- (500 MHz; DMSO-de):
carbamoyl-2- 6 1,23 (d, J = 6,1 Hz,
pw clo-6- 3H), 2,94 (s, 3H), 4,42-
186 $ ° 549,16

flobenzyl)-3,4-
dimetyl-2-oxo-

N-(2.4,6-

4,39 (m, 1H), 4,54-4,47
(m, 2H), 4,94 (d, J =
15,9 Hz, 1H), 5,51 (d, J
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Vi du Céu tric Ten theo TH-NMR LEMS
IUPAC [M+H]

triflobenzyl)- = 15,8 Hz, 1H), 7,22-

1,2,3,4- 7,19 (m, 4H), 7,36 (t, J

tetrahydroquina | = 6,6 Hz, 1H), 7,41 (d,

zolin-7- J = 1,7 Hz, 1H), 7,47

carboxamit (s, 1H), 7,60 (s, 1H),

7,90 (s, 1H), 8,81 (s,

1H).

500 MHz; DMSO-ds):

(S)-2-(4-((3,4- |8 1,13 (d, J= 23,8 Hz,

dimetyl-2-oxo- | 3H), 2,94 (s, 3H), 3,70

7-((2,4,6- (d, J = 21,8 Hz, 1H),

triflobenzyl)car | 3,86 (s, 2H), 4,21 (bs,

Fe O bamoyl)-3,4- 2H), 4,53-4,39 (m, 5H),

187 1fifﬂitj15§§j}wwk% dihydroquinazo | 4,75 (d, J = 15,6 Hz, | 607,16
lin-1(2H)- 1H), 5,54 (d, J = 15,4
yDmetyl)-3,5- | Hz, 1H), 6,72 (d, /=10
diflophenoxy)et | Hz, 2H), 7,24-7,19 (m,

vl 2- 3H), 7,40 (d, J = 7,6

aminoaxetat Hz, 1H), 7,44 (s, 1H),

8,82 (bs, 1H).

(S)-1-(3-amino- | (500 MHz; DMSO-de):

2-clo-6- 6 1,23 (d, J = 6,2 Hz,

flobenzyl)-3,4- | 3H), 2,94 (s, 3H), 4,41-

- dimetyl-2-oxo- | 4,37 (m, 1H), 4,53-4,46

128 o CPE? N-(2,4,6- (m, 2H), 4,82 (d, J = $21.17

@(“\@Q& triflobenzyl)- | 15,9 Hz, 1H), 5,22 (s,
F F 1,2,3,4- 2H), 5,52 (d, J = 15,7
tetrahydroquina | Hz, 1H), 6,70-6,68 (m,

zolin-7- 1H), 6,85 (t, J = 9,5

carboxamit Hz, 1H), 7,22-7,18 (m,
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Vi du Cau tric TH-NMR
IUPAC [M+H]
3H), 7,38 (d, J = 7.7
Hz, 1H), 7,43 (s, 1H),
8,75 (s, 1H).
1-(2-clo-6-
(400 MHz; DMSO-ds):
flobenzyl)-4-
6 1,29 (d, J = 6,2 Hz,
metyl-2-0x0-N-
o 3H), 4,43 (s, 3H), 5,02
(2,4,6-
F 0 ;I:; (d, J = 15,88 Hz, 1H),
189 N N0 F | triflobenzyl)- 492.2
H T 5,42 (d, J = 16,00 Hz,
F F 1,2,3,4-
1H), 7,14-7,21 (m, 4H),
tetrahydroquina
. 7,29-7,43 (m, 5SH), 8,72
zolin-7-
) (bs, 1H).
carboxamit
(400 MHz; DMSO-dg):
6 1,27 (d, J = 6,4 Hz,
1-benzyl-3.4- 3H), 2,98 (s, 3H), 4,38
dimetyl-2-oxo- | (d, J = 5,0 Hz, 2H),
N-(2.,4,6- 4,61 (q, J = 6,4 Hz,
F o (© triflobenzyl)- 1H), 5,04 (d, J = 16,48
190 N N0 4542
] . N 1,2.3,4- Hz, 1H), 5,16 (d, J =
tetrahydroquina | 16,48 Hz, 1H), 7,14-
zolin-7- 7,23 (m, 7H), 7,28-7,31
carboxamit (m, 2H), 7,40 (d, J =
7,72 Hz, 1H), 8,79 (t, J
=4,72 Hz, 1H).
1-benzyl-3,4- | (400 MHz; DMSO-de):
F 0 (© dimetyl-2-oxo- |8 1,27 (d, J = 5,92 Hz,
N._O
oo k@g N-(2.4.6- 3H), 2,97 (s, 3H), 4,39
191 F F 4543
N o triflobenzyl)- (d, J = 5,92 Hz, 2H),
(chat dong phan doi
inh don) 1,2,3.,4- 4,61 (q, J = 6,4 Hz,
anh don
tetrahydroquina | 1H), 5,04 (d, J = 16,96
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Vi du Cau truc TH-NMR
IUPAC [M+H]
zolin-7- Hz, 1H), 5,18 (d, J =
carboxamit 16,44 Hz, 1H), 7.14-
7,29 (m, 8H), 7,40 (d, J
= 17,52 Hz, 2H), 8,79
(bs, 1H).
(400 MHz; DMSO-ds):
o 1,27 (d, J = 5,8 Hz,
1-benzyl-3,4- 3H), 2,97 (s, 3H), 4,38
dimetyl-2-oxo- | (d, J = 5,92 Hz, 2H),
F 0 (© N-(2,4,6- 4,62 (g, J = 6,0 Hz,
N.__O
@? ”k@gﬁ\ triflobenzyl)- | 1H), 5,04 (d, J = 15,68
192 F F 454,1
L , 1,2,3,4- Hz, 1H), 5,18 (d, J =
(chat dong phan doi
tetrahydroquina | 16,24 Hz, 1H), 7,14-
anh don)
zolin-7- 7,22 (m, 7H), 7,28 (d, J
carboxamit = 6,84 Hz, 2H), 7,39
(d, J = 7,0 Hz, 1H),
8,79 (bs, 1H).
(400 MHz; DMSO-dg):
1-(2-brom-6-
61,25 (d, J= 6,12 Hz,
flobenzyl)-3,4-
3H), 2,92 (s, 3H), 4.,39-
dimetyl-2-oxo0-
4,49 (m, 2H), 4,53 (d, J
F N-(2,4,6-
F 0 = 6,32 Hz, 1H), 4,91
193 \ N0 B | triflobenzyl)- 550,2
H N (d, J = 15,56 Hz, 1H),
F F 1,2,3.4-
5,47 (d, J = 15,84 Hz,
tetrahydroquina
. 1H), 7,16-7,25 (m, 5H),
zolin-7-
7,39-7,46 (m, 3H), 8,75
carboxamit
(bs, 1H).
F;@ 1-(2- (400 MHz; DMSO-ds):
194 flobenzyl)-3,4- | & 1,27 (d, J = 5,36 Hz, | 4723

dimetyl-2-oxo-

3H), 2,96 (s, 3H), 4,39
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N-(2,4,6- (s, 2H), 4,62 (q, J =
triflobenzyl)- 4,48 Hz, 1H), 5,05 (d, J
1,2,3.4- = 16,72 Hz, 1H), 5,25
tetrahydroquina | (d, J = 17,12 Hz, 1H),
zolin-7- 7,02-7,27 (m, 8H), 7,42
carboxamit (d, J = 6,44 Hz, 1H),
8,81 (bs, 1H).
(400 MHz; DMSO-ds):
6 1,17 (d, J = 6,44 Hz,
1-(2,6- 3H), 2,93 (s, 3H), 4,37-
diflobenzyl)- 4,54 (m, 3H), 4,85 (d, J
3,4-dimetyl-2- |= 15,88 Hz, 1H), 5,57
F;Q 0x0-N-(2,4,6- | (d, J = 15,92 Hz, 1H),
195 ij?”i@/\:\(& triflobenzyl)- | 7,09 (¢, J = 8,16 Hz, | 490,1
P ™ 11,23.4- 2H), 7,17-7,23 (m, 3H),
tetrahydroquina | 7,31 (t, J = 7,92 Hz,
zolin-7- 1H), 7,37 (d, J = 9,32
carboxamit Hz, 1H), 7,44 (s, 1H),
8,77 (t, J = 5,0 Hz,
1H).
1-(2-flo-6- (400 MHz; DMSO-ds):
(triflometyl)ben | & 1,26 (d, J = 6,52 Hz,
zyl)-3,4- 3H), 2,91 (s, 3H), 4,40
f dimetyl-2-oxo- |(d, J = 4,56 Hz, 2H),
196 F No 8 N-(2,4,6- 4,58 (q, J = 6,56 Hz, 540.1
F @C HJ\@[(N\ riflobenzyl)- | 1H), 5,15 (d, J = 16,64
1,2,3,4- Hz, 1H), 541 (d, J =
tetrahydroquina | 16,72 Hz, 1H), 7,16 (t,
zolin-7- J = 8,64 Hz, 2H), 7,22
carboxamit (d, J = 7,84 Hz, 1H),
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7,31 (s, 1H), 7,39-7.,44
(m, 2H), 7,49-7,54 (m,
1H), 7,63 (d, J = 7,76
Hz, 1H), 8,74 (t, J =
5,24 Hz, 1H).
(400 MHz; DMSO-ds):
61,28 (d, J= 5,88 Hz,
N-(2,4- 3H), 2,97 (s, 3H), 4,40
diflobenzyl)-1- | (d, J = 4,04 Hz, 2H),
- (2-flobenzyl)- | 4,64 (q. J = 5,8 Hz,
0 ;Q 3,4-dimetyl-2- | 1H), 5,07 (d, J = 17,2
" N 454,2
Jod ox0-123.4-  |Hz 1H), 525 (d, J =
tetrahydroquina | 17,16 Hz, 1H), 7,02-
zolin-7- 7,09 (m, 3H), 7,21-7,31
carboxamit (m, 6H), 7,49 (d, J =
7,04 Hz, 1H), 8,95 (bs,
1H).
(400 MHz; DMSO-dg):
61,31 (d, J= 6,16 Hz,
3,4-dimetyl-1- ,
@ 3H), 2,46 (s, 3H), 2,98
(s, 3H), 437 (d, J =
metylpyridin-4-
3,64 Hz, 2H), 4,66 (q, J
yl)metyl)-2-
= 6,16 Hz, 1H), 5,13 (s,
F o 0x0-N-(2,4,6-
N Ny 2H), 7,10 (s, 2H), 7,15 | 469,41
N N triflobenzyl)-
] . (t, J = 8,52 Hz, 2H),
1,2,3,4-
7,21 (s, 1H), 7,25 (d, J
tetrahydroquina
= 7,8 Hz, 1H), 7,44 (4,
zolin-7-
. J=17,72 Hz, 1H), 8,41
carboxamit

(d, J = 5,12 Hz, 1H),
8,82 (bs, 1H).
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(400 MHz; DMSO-de):
3, 4-dimetyl-1- | & 1,25 (d, J = 6,48 Hz,
((3- 3H), 2,15 (s, 3H), 2,94
metylisoxazol- | (s, 3H), 4,43 (d, J =
5-yDmetyl)-2- | 5,04 Hz, 2H), 4,59 (q. J
-, (ch“ ox0-N-(2,4,6- |= 6,6 Hz, 1H), 5,18-
199 N_O 459,1
@: Hk@[(f\ triflobenzyl)- | 5,24 (m, 2H), 6,07 (5,
1,2,3,4- 1H), 7,17 (t, J = 8,72
tetrahydroquina | Hz, 2H), 7,24 (d, J =
zolin-7- 7,84 Hz, 1H), 7,37 (s,
carboxamit 1H), 7,47 (d, J = 7,72
Hz, 1H), 8,85 (bs, 1H).
(400 MHz; DMSO-de):
3, 4-dimetyl-1- |8 1,23-1,26 (m, 3H),
((5- 2,33 (s, 3H), 2,95 (s,
metylisoxazol- | 3H), 4,42 (d, J = 3,25
3-yDmetyl)-2- | Hz, 2H), 4,57 (q, J =
] o (EN{O 0x0-N-(2,4,6- | 6,88 Hz, 1H), 5,08 (s,
200 )@C N*@[N(YO triflobenzyl)- | 2H), 6,05 (s, 1H), 7,16 04
FH AN Y > > >
1,2,3,4- (t, J = 8,36 Hz, 2H),
tetrahydroquina | 7,22 (d, J = 6,6 Hz,
zolin-7- 1H), 7,37 (s, 1H), 7,44
carboxamit (d, J = 6,6 Hz, 1H),
8,82 (bs, 1H).
] 1-(2- (400 MHz; DMSO-de):
i 0 g@ flobenzyl)-3.4- | & 1,26 (d, J = 6,32 Hz,
o | )@C m)‘\@f\o dimetyl-2-ox0- | 3H), 2,96 (s, 3K, 439 |

(chat ddng phan dbi

anh don)

N-(2,4,6-
triflobenzyl)-
1,2,3,4-

(s, 2H), 4,62 (q, J =
6,44 Hz, 1H), 5,04 (d, J
= 16,68 Hz, 1H), 5,24
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IUPAC [M+H]
tetrahydroquina | (d, J = 16,96 Hz, 1H),
zolin-7- 7,00-7,02 (m, 1H), 7,08
carboxamit (t, J = 6,4 Hz, 1H),
7,13-7,27 (m, 6H), 7,42
(d, J = 6,88 Hz, 1H),
8,81 (s, 1H).
1 (400 MHz; DMSO-ds):
61,26 (d, J = 6,16 Hz,
flobenzyl)-3,4-
- 3H), 2,96 (s, 3H), 4,39
dimetyl-2-oxo0-
. o (s, 2H), 4,62 (q, J =
" N_O N-(2,4,6-
N T 6,48 Hz, 1H), 5,04 (d, J
202 F F > triflobenzyl)- 472,2
L ) = 17,6 Hz, 1H), 5,24
(chat dong phan doi | 1,2,3,4-
(d, J = 16,48 Hz, 1H),
anh don) tetrahydroquina
7,01-7,27 (m, 8H), 7,42
zolin-7-
. (d, J = 7,76 Hz, 1H),
carboxamit
8,81 (s, 1H).
(400 MHz; DMSO-ds):
6 1,20 (d, J = 6,24 Hz,
1-(2-flo-6-
3H), 2,40 (s, 3H), 2,93
metylbenzyl)-
_ (s, 3H), 4,38-4,54 (m,
3,4-dimetyl-2-
. 3H), 4,83 (d, J= 16,04
0x0-N-(2,4,6-
. 0 Hz, 1H), 5,45 (d, J =
203 . N._O triflobenzyl)- 486,3
i T 16,4 Hz, 1H), 6,90 (t, J
F F o 1,2,3.4-
= 9,56 Hz, 1H), 6,98
tetrahydroquina
(d, J = 7,24 Hz, 1H),
zolin-7-
7,12-7,19 (m, 4H),
carboxamit

7,38-7,42 (m, 2H), 8,74
(bs, 1H).
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2-((3,4- (400 MHz; DMSO-ds):
dimetyl-2-oxo- | o 1,08 (d, J = 6,44 Hz,
7-((2,4,6- 3H), 2,94 (s, 3H), 3,53
jﬁ;@ triflobenzyl)car | (s, 3H), 4,44 (bs, 2H),
F o
204 )@?N){@:ﬁ& bamoyl)-3,4- 4,52 (q, J = 6,76 Hz, 566.1
F F > dihydroquinazo | 1), 4,84 (d, J = 16,36
lin-1(2H)- Hz, 1H), 5,65 (d, J =
yl)metyl)-3- 17,0 Hz, 1H), 7,12-7,28
flophenyl (m, 5H), 7,37-7,42 (m,
metansulfonat | 3H), 8,72 (bs, 1H).
(400 MHz; DMSO-ds):
61,17 (d, J = 6,48 Hz,
1-(2,6- 3H), 2,93 (s, 3H), 4,40-
diflobenzyl)- 4,46 (m, 2H), 4,50 (q, J
>© 3,4-dimetyl-2- | = 6,52 Hz, 1H), 4,86
ﬁ”i@:YOF 0x0-N=(2,4,6- | (d, J = 15,84 Hz, 1H),
205 F F " triflobenzyl)- 5,57 (d, J = 15,92 Hz, | 490,2
(chat dong phan d6i | 1.2.3.4- 1H), 7,02 (t J = 8.2
anh don) tetrahydroquina | Hz, 2H), 7,16-7,21 (m,
zolin-7- 3H), 7,29-7,35 (m, 1H),
carboxamit 739 (d, J = 7,8 Hz,
1H), 7,44 (s, 1H), 8,76
(t, J=5,04 Hz, 1H).
1-(2,6- (400 MHz; DMSO-dg):
;Q diflobenzyl)- |8 1,17 (d, J = 6,52 Hz,
J;;C”j\cq\fop 3.4-dimetyl-2- | 3H), 2,93 (s, 3H), 4,37-
206 F F " 0x0-N-(2,4,6- | 4,49 (m, 2H), 4,52 (q, J | 490.,2
(chat dong phan d6i | triflobenzyl)- = 6,40 Hz, 1H), 4,85
anh don) 1,2,3,4- (d, J = 15,84 Hz, 1H),
tetrahydroquina | 5,57 (d, J = 15,92 Hz,
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zolin-7- 1H), 7,02 (t, J = 8.2
carboxamit Hz, 2H), 7,16-7,21 (m,
3H), 7,29-7,35 (m, 1H),
7,39 (d, J = 7,8 Hz,
1H), 7.44 (s, 1H), 8,76
(t, J=5,0 Hz, 1H).
(400 MHz; DMSO-ds):
6 1,30 (d, J = 6,44 Hz,
3,4-dimetyl-1-
@ 3H), 2,40 (s, 3H), 2,98
(s, 3H), 4,37 (s, 2H),
metylpyridin-4-
7N 4,65 (q, J = 5,4 Hz,
F o N yD)metyl)-2-
N NP0 1H), 5,08 (s, 2H), 6,95
FH N 0x0-N-(2,4,6-
207 F (d, J = 5,12 Hz, 1H), | 469,0
P .. | triflobenzyl)-
(chat dong phan doi 934 7,05 (s, 1H), 7,11-7,17
anh don) T (m, 3H), 7,24 (d, J =
tetrahydroquina
_ 7,56 Hz, 1H), 7,43 (d, J
zolin-7-
= 7,6 Hz, 1H), 8,34 (d,
carboxamit
J=4,52 Hz, 1H), 8,80
(bs, 1H).
(400 MHz; DMSO-ds):
3,4-dimetyl-1-
@ 6 1,30 (d, J = 6,40 Hz,
3H), 2,40 (s, 3H), 2,98
metylpyridin-4-
N (s, 3H), 4,37 (d, J =
F o S yl)metyl)-2-
N N0 4,24 Hz, 2H), 4,65 (q, J
N N 0x0-N-(2.,4,6-
208 F = 6,08 Hz, 1H), 5,08 (s, | 469,0
P .z | triflobenzyl)-
(chat dong phan doi 934 2H), 6,95 (d, J = 5,10
anh don) T Hz, 1H), 7,05 (s, 1H),
tetrahydroquina
. 7,11-7,17 (m, 3H), 7,24
zolin-7-
(d, J = 80 Hz, 1H),
carboxamit

743 (d, J = 7,64 Hz,
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1H), 8,34 (d, J = 4,68
Hz, 1H), 8,80 (bs, 1H).
(400 MHz; DMSO-ds):
51,26 (d, J= 6,72 Hz,
3H), 2,91 (s, 3H), 4,40
1-(2-flo-6-
(d, J = 4,36 Hz, 2H),
(triflometyl)ben
4,57 (q, J = 6,52 Hz,
- zyl)-3,4-
: _ 1H), 5,15 (d, J = 16,64
. 0 dimetyl-2-oxo-
. N__oOF Hz, 1H), 5,41 (d, J =
N T N-(2,4,6-
209 F F > 16,68 Hz, 1H), 7,16 (t, | 540,0
o | triflobenzyl)-
(chat dong phan doi 1934 J = 8,64 Hz, 2H), 7,22
anh don) T (d, J = 7,84 Hz, 1H),
tetrahydroquina
7,31 (s, 1H), 7,39-7.,43
zolin-7-
_ (m, 2H), 7,48-7,54 (m,
carboxamit
1H), 7,63 (d, J = 7,84
Hz, 1H), 8,74 (&, J =
5,0 Hz, 1H).
(500 MHz; DMSO-de):
1-(2,4-diflo-6- |8 1,29 (d, J = 6,5 Hz,
(triflometoxy)b | 3H), 2,97 (s, 3H), 4,40
enzyl)-3,4- (d, J = 5,0 Hz, 2H),
o _ | dimetyl-2-oxo0- | 4,62 - 4,66 (q, J = 6,3
FiC~
. o p/ N-(2,4,6- Hz, 1H), 5,06 (d, J =
210 n_& 556,23
@C J\@Erf triflobenzyl)- | 17,05 Hz, 1H), 5,18 (d,
F F ~
1,2,3,4- J=17,2 Hz, 1H), 7,08-
tetrahydroquina | 7,10 (m, 2H), 7,15 -
zolin-7- 7,26 (m, 4H), 7,43 (t, J
carboxamit = 8,95 Hz, 2H), 8,80 (t,

J=4,9 Hz, 1H).
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(500 MHz; DMSO-ds):
81,31 (d, J = 6,55 Hz,
3H), 2,97 (s, 3H), 4,39
1-((3-
(d, J = 5,0 Hz, 2H),
flopyridin-4-
4,66 (d, J = 6,5 Hz,
yDmetyl)-3,4-
. 1H), 5,15 (d, J = 17,55
- dimetyl-2-o0xo0-
N Hz, 1H), 5,24 (d, J =
. o N N-(2,4,6-
211 . N_O 17,55 Hz, 1H), 7,00 (t, | 473,24
H f triflobenzyl)-
F F o J=5,65Hz, 1H), 7,18-
1,2,3,4-
7,18 (m, 3H), 7,28 (d, J
tetrahydroquina
= 17,9 Hz, 1H), 7,47 (d,
zolin-7-
. J = 17,7 Hz, 1H), 8,31
carboxamit
(d, J = 4,75 Hz, 1H),
8,58 (s, 1H), 8,85 (t, J
=4,95 Hz, 1H).
(500 MHz; DMSO-dg):
01,24 (d, J = 6,55 Hz,
3H), 2,23 (s, 3H), 2,94
1-(2-clo-6- (s, 3H), 4,33-4,43 (m,
flobenzyl)-3,4- | 2H), 4,53-4,57 (q, J =
dimetyl-N-((5- | 6,5 Hz, 1H), 4,95 (d, J
° metylfuran-2- | = 15,75 Hz, 1H), 5,54
212 \{jﬁN i N & yl)metyl)-2- (d, J= 15,75 Hz, 1H), | 456,24
I
\ Hk@l(” oxo-1.234- |599 (d, J = 2.2 Hz,
tetrahydroquina | 1H), 6,12 (d, J = 2,9
zolin-7- Hz, 1H), 7,13-7,17 (m,
carboxamit 1H), 7,22 (d, J = 7.8
Hz, 1H), 7,29-7,33 (m,
2H), 7,46 (d, J = 7.9
Hz, 1H), 7,52 (s, 1H),
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8,84 (t, J = 5,65 Hz,
1H).
(500 MHz; DMSO-dg):
N-(benzofuran-
o 1,25 (d, J = 6,3 Hz,
2-ylmetyl)-1-
3H), 2,94 (s, 3H), 4,55-
(2-clo-6-
N 4,65 (m, 3H), 4,95 (d, J
flobenzyl)-3,4-
0 = 15,6 Hz, 1H), 5,55
213 o N dimetyl-2-oxo- 492,56
@j” N T (d, J = 16,05 Hz, 1H),
1,2,3,4-
6,73(s, 1H), 7,14 (t, =
tetrahydroquina
8,25 Hz, 1H), 7,20-7,32
zolin-7-
. (m, 5H), 7,49-7,60 (m,
carboxamit
4H), 9,05 (bs, 1H).
(500 MHz; DMSO-de):
o 1,30(d, J = 6,45 Hz,
N, 1-dibenzyl-
3H), 3,00 (s, 3H), 4,42
3,4-dimetyl-2-
(d, J = 5,7 Hz, 2H),
214 i oxo-LZ3A | 63-4.67 (@, J = 6,3 400,25
N s L) qa = s D
(:j/\” ?f tetrahydroquina
Hz, 1H), 5,07-5,21 (m,
zolin-7-
_ 2H), 7,23-749 (m,
carboxamit
13H), 8,98 (t, J = 6,05
Hz, 1H).
1-(2,6- (500 MHz; DMSO-ds):
dimetylbenzyl)- | 1,26 (d, J = 6,55 Hz,
3,4-dimetyl-2- | 3H), 2,32 (s, 6H), 2,92
;Q ox0-N-(2,4,6- | (s, 3H), 4,39-4,49 (m,
215 /&No N triflobenzyl)- 2H), 4,55-4,59 (q, J = | 482,25
H
F F 1,2,3.,4- 6,4 Hz, 1H), 4,79 (d, J
tetrahydroquina | = 15,4 Hz, 1H), 5,32
zolin-7- (d, J = 16,8 Hz, 1H),
carboxamit 6,94,7,02 (m, 3H),
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Vi du Cau truc TH-NMR
IUPAC [M+H]
7,19-7,22 (m, 3H), 7,40
- 7,43 (m, 2H), 8,77 (t,
J=15,05Hz, 1H).
1-(2- 500 MHz; DMSO-ds):
(diflometoxy)- | 1,19 (d, J = 6,5 Hz,
6-flobenzyl)- 3H), 2,93 (s, 3H), 4,39-
"0 3,4-dimetyl-2- | 4,54 (m, 3H), 4,82 (d, J
. o 0x0-N-(2,4,6- | = 15,75 Hz, 1H), 5,56
216 NS . 538,18
F @: NJ\Q/\(N\ triflobenzyl)- | (d, J = 15,75 Hz, 1H),
1,2,3,4- 7,00-7,08 (m, 2H),
tetrahydroquina | 7,17-7,27 (m, 3H),
zolin-7- 7,33-7,53 (m, 4H), 8,76
carboxamit (t, J=4,9 Hz, 1H).
(500 MHz; DMSO-dg):
o 1,25 (d, J = 6,6 Hz,
3H), 2,97 (s, 3H), 3,72
(s, 3H), 4,40-4,42 (m,
1-(2-flo-4-
2H), 4,60-4,61 (m, 1H),
metoxybenzyl)-
4,93 (d, J = 16,45 Hz,
3,4-dimetyl-2-
1H), 5,21 (d, J = 16,45
F OMe 0x0-N-(2,4,6-
e Hz, 1H), 6,67-6,69 (dd,
217 J@?N N triflobenzyl)- 502,21
F FH N 1234 J1:2,3 HZ, J2:8,6
T Hz, 1H), 6,82-6,85 (dd,
tetrahydroquina
J1=23Hz, J=1235
zolin-7-
_ Hz, 1H), 6,97 (t, J =
carboxamit

8,7 Hz, 1H), 7,17 - 7,26
(m, 4H), 742 (d, Ji=
1Hz, 1H), 8,84 (t, J =
5,1 Hz, 1H).
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14 (500 MHz; DMSO-ds):
e 5127 (d, J = 6,5 Hz,
flobenzyl)-3,4-
3H), 2,98 (s, 3H), 4,40
dimetyl-2-oxo-
(d, J = 4,8 Hz, 2H),
F I N-(2,4,6-
. H@ 4,61-4.64 (q, J = 6,35
218 . N0 triflobenzyl)- 472,18
i H N Hz, 1H), 5,05-5,15 (m,
- 1,2,3,4-
2H), 7,12-7,27 (m, 8H),
tetrahydroquina
7,42 (d, J = 7,7 Hz,
zolin-7-
1H), 8,84 (t, J = 5,0
carboxamit
Hz, 1H).
(500 MHz; DMSO-dg):
8 1,27 (d, J = 6,45 Hz,
1-(4-clo-2- 3H), 2,97 (s, 3H), 4,40
flobenzyl)-3,4- | (d, J = 4,85 Hz, 2H),
dimetyl-2-oxo- | 4,61-4,65 (q, J = 7,56
?@(C' N-(2,4,6- Hz, 1H), 5,05 (d, J=17
219 Jéf“i@q*o triflobenzyl)- | Hz, 1H), 5,19 (d, J =| 506,17
H
- F . 1,2,3,4- 17,2 Hz, 1H), 7,02 (t, J
tetrahydroquina | = 8,2 Hz, 1H), 7,16-
zolin-7- 7,21 (m, 4H), 7,25 (d, J
carboxamit = 7,8 Hz, 1H), 7.44-
7,49 (m, 2H), 8,85 (t, J
= 4,9 Hz, 1H).
1-(2-brom-6- (500 MHz; DMSO-ds):
flo-3- 5 1,25 (d, J = 6,6 Hz,
;@ metylbenzyl)- | 3H), 2,32 (s, 3H), 2,93
220 J{:f“o n 3,4-dimetyl-2- | (s, 3H), 4,38-4,49 (m, | 564,12
H
P J\Cﬂr“\ 0x0-N-(2,4,6- | 2H), 4,52 - 4,56 (q, J =
triflobenzyl)- 6,2 Hz, 1H), 4,97 (d, J
1,2,3,4- = 15,55 Hz, 1H), 5,47
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Vi du Ciu triic Tén theo TH-NMR LEMS
IUPAC [M-+H]
tetrahydroquina | (d, J = 15,8 Hz, 1H),
zolin-7- 7,08 (t, J = 10,25 Hz,
carboxamit 1H), 7,19-7,22 (m, 3H),
730-7,32 (m, 1H),
7,39-7,41 (m, 2H), 8,76
(t, J=15,05 Hz, 1H).
(500 MHz; DMSO-dg):
01,32 (d, J = 5,05 Hz,
3H), 2,97 (s, 3H), 4,39
1-(2-clo-4- (d, J = 5,05 Hz, 2H),
flobenzyl)-3,4- | 4,64-4,68 (q, J = 6,35
dimetyl-2-oxo- | Hz, 1H), 5,08 (s, 2H),
C;Q(F N-(2,4,6- 6,93-6,95 (m, 1H), 7,06
221 ﬁjﬂi@[ﬁj@ triflobenzyl)- | (s, 1H), 7,12-7,18 (m, | 506,17
P . 1,2,3,4- 3H), 7,27 (d, J = 7.9
tetrahydroquina | Hz, 1H), 7,45-7,47 (dd,
zolin-7- J1 = 1,05 Hz, », = 7,85
carboxamit Hz, 1H), 7,51-7,54 (dd,
J1 = 2,6 Hz, L, = 8,5
Hz, 1H), 884 (t, J =
5,10 Hz, 1H).
1-(4-clo-2,6- | (500 MHz; DMSO-ds):
diflobenzyl)- o 1,18 (d, J = 6,5 Hz,
3,4-dimetyl-2- | 3H), 2,93 (s, 3H), 4,39-
;@KC' 0x0-N-(2,4,6- 4,50 (m, 2H), 4,51-4,55
222 ﬁji@ i triflobenzyl)- | (q, J = 6,3 Hz, 1H), | 524,17
P " 1,2.3,4- 4,86 (d, J = 15,9 Hz,
tetrahydroquina | 1H), 5,50 (d, J = 16 Hz,
zolin-7- 1H), 7,17-7,23 (m, 3H),
carboxamit 7,33 (d, J = 7,8 Hz,
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i Tén theo LCMS
Vi du Cau truc TH-NMR
IUPAC [M+H]
2H), 7,42-7,43 (m, 2H),
8,82 (t, J=5Hz, 1H).
(500 MHz; DMSO-ds):
1-((1,3-
6 1,26 (d, J = 5,45 Hz,
dimetyl-1H-
3H), 1,99 (s, 3H), 2,96
pyrazol-5-
(s, 3H), 3,77 (s, 3H),
yl)metyl)-N-
e 4,63 (bs, 3H), 4,98 (d, J
N = 16,55 Hz, 1H), 5,26
0 Kg)\ flobenzofuran-
223 Oy Nap© (d, J = 16,65 Hz, 1H), | 476,25
Qf I | 2-yD)metyl)-
. 5,67 (s, 1H), 6,72 (s,
3,4-dimetyl-2-
1H), 7,11 (t, J = 9,4 Hz,
0x0-1,2,3,4-
, 1H), 7,29 (d, J = 7,45
tetrahydroquina
Hz, 1H), 7,39-7,42 (m,
zolin-7-
2H), 7,54-7,57 (m, 2H),
carboxamit
9,13 (bs, 1H).
(500 MHz; DMSO-ds):
1-((4-flo-1,3- 51,23 (d, J = 4,25 Hz,
dimetyl-1H- 3H), 1,99 (s, 3H), 2,96
pyrazol-5- (s, 3H), 3,73 (s, 3H),
yl)metyl)-N- 4,60-4,66 (m, 3H), 4,95
N ((5- (d, J = 16,75 Hz, 1H),
o \F flobenzofuran- | 5,44 (d, J = 16,85 Hz,
224 494,25

2-yl)metyl)-
3,4-dimetyl-2-
0xo0-1,2,3,4-
tetrahydroquina
zolin-7-

carboxamit

1H), 6,74 (s, 1H), 7,11
(t, J = 9,05 Hz, 1H),
727 (d, J = 6,7 Hz,
1H), 7,40 (d, J = 8,7
Hz, 1H), 7,47 (s, 1H),
7,53-7,57 (m, 2H), 9,10
(bs, 1H).
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Vi du CAu tric Tén theo "H-NMR LEMS
IUPAC [M+H]
(500 MHz; DMSO-dg):
1-(2-flo-6- 6 1,15 (d, J =5,05 Hz,
(metylsulfonam | 3H), 2,94 (s, 3H), 3,08
ido)benzyl)- (s, 3H), 4,46-4,54 (m,
K 3,4-dimetyl-2- | 3H), 5,07 (d, J = 17,1
e o °”S‘z 0x0-N-(2,4,6- | Hz, 1H), 5,33 (d, J=16 S65.22
F J@O*J\CQN wriflobenzyl)- | Hz, 1H), 7,01 (bs, 1H),
1,2,3,4- 7,20-7,23 (m, 4H), 7.3
tetrahydroquina | (bs, 1H), 7,45 (d, J =
zolin-7- 7,2 Hz, 1H), 7,54 (bs,
carboxamit 1H), 8,82 (bs, 1H),
9,47 (bs, 1H).
(500 MHz; DMSO-ds):
1-(2- o 1,11 (d, J = 5,45 Hz,
axetamido-6- 3H), 2,06 (s, 3H), 2,95
flobenzyl)-3,4- | (s, 3H), 4,46-4,53 (m,
H dimetyl-2-oxo- | 3H), 4,91 (d, J = 15,95
226 i o j)rN N-(2,4,6- Hz, 1H), 5,39 (d, J = 52021
F @:H*QN triflobenzyl)- | 15,3 Hz, 1H), 6,91 (t, J
1,2,3,4- = 8,9 Hz, 1H), 7,19-
tetrahydroquina | 7,25 (m, 4H), 7,41-7,47
zolin-7- (m, 2H), 7,56 (s, 1H),
carboxamit 8,73 (bs, 1H), 9,59 (s,
1H).
(S)-1-((3- (500 MHz; DMSO-ds):
- flopyridin-2- 6 1,30 (d, J = 6,45 Hz,
57 F yDmetyl)-3,4- | 3H), 2,92 (s, 3H), 4,38 47315

dimetyl-2-oxo-
N-(2,4,6-
triflobenzyl)-

(d, J = 4,8 Hz, 2H),
4,57-4.61 (q J = 6,1
Hz, 1H), 522 (d, J =
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, Tén theo LCMS
Vi du Cau triic TH-NMR
IUPAC [M+H]
1,2,3,4- 17,15 Hz, 1H), 5,32 (d,
tetrahydroquina | J = 17,05 Hz, 1H),
zolin-7- 7,15-7,18 (m, 2H),
carboxamit 7,21-7,24 (m, 2H),
7,33-7,37 (m, 1H), 7,41
(d, J = 7,65 Hz, 1H),
7,71 (t, J = 9,3 Hz,
1H), 8,23 (d, J = 4,45
Hz, 1H), 8,80 (t, J =
4,9 Hz, 1H).
(500 MHz; DMSO-dg):
& 1,25 (d, J =6,4 Hz,
3H), 2,96 (s, , 3H),
axit 2-(4-((3,4-
437 - 4,45 (m, 2H),
dimetyl-2-oxo-
4,59 - 4,63 (q, J= 6,35
7-((2,4,6-
Hz, 1H), 4,67 (s, 2H),
triflobenzyl)car
o 494 (d, J = 16,5 Hz,
;@ o | bamoyl)-3,4-
228 DO 1H), 5,20 (d, J = 16,55 | 546,13
J@: NJ\@[{K dihydroquinazo
’ : Hz, 1H), 6,66-6,68 (m,
lin-1(2H)-
1H), 6,82-6,84 (m, 1H),
yl)metyl)-3-
6,93-6,97 (m, 1H),
flophenoxy)axe
_ 7,18-7,26 (m, 4H), 7,43
tic
(d, J = 7,35 Hz, 1H),
8.84 (t, J =5 Hz, 1H),
13,06 (bs, 1H).
axit 2-(3-((3,4- | (500 MHz; DMSO-dg):
F;Q dimetyl-2-oxo- |6 1,28 (d, J = 6,35 Hz,
229 Q\A*@q T 742,46 3H), 2,98 (s, 3H), 4,40 | 546,16
T \ triflobenzyl)car | (d, J = 4,45 Hz, 2H),
bamoyl)-3,4- 4,53 (s, 2H), 4,63-4,64
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Vi du Ciu tric Ten theo TH-NMR LEMS
IUPAC [M+H]
dihydroquinazo | (m, 1H), 5,02 (d, J =
lin-1(2H)- 16,75 Hz, 1H), 5,19 (d,
yl)metyl)-4- J = 17,4 Hz, 1H), 6,50
flophenoxy)axe | (bs, 1H), 6,77-6,79 (m,
tic 1H), 7,13-7,18 (m, 3H),
7,22-7,26 (m, 2H), 7,45
(d, J = 7,5 Hz, 1H),
8,85 (bs, 1H), 13,01
(bs, 1H).
(500 MHz; DMSO-dg):
6 1,25 (d, J = 4,9 Hz,
1-(2-flo-4-(2- | 3H), 2,97 (s, 3H), 3,68
hydroxyetoxy)b | (s, 2H), 3,95 (s, 2H),
enzyl)-3,4- 4,41 (s, 2H), 4,61 (d, J
‘ dimetyl-2-oxo- | = 4,75 Hz, 1H), 4.,81-
- J@” ;\?fw N-(2,4,6- 496 (m, 2H), 519 T |
. F”)mN\ triflobenzyl)- = 16,4 Hz, 1H), 6,68
1,2,3,4- (d, J = 6,9 Hz, 1H),
tetrahydroquina | 6,83 (d, J = 11,85 Hz,
zolin-7- 1H), 6,95 (m, 1H),
carboxamit 7,182-7,25 (m, 4H),
742 (d, J = 6,9 Hz,
1H), 8,84 (bs, 1H).
1-(2-flo-5- (500 MHz; DMSO-dg):
hydroxybenzyl) | 6 1,30 (d, J = 6,45 Hz,
Fg@\ -3,4-dimetyl-2- | 3H), 2,97 (s, 3H), 4,40
231 Ji:f”)k@[;\fo ox0-N-(2,4,6- | (d, J = 4,7 Hz, 2H), | 488,15
T N triflobenzyl)- | 4,63-4,66 (q, J = 6,15
1,2,3,4- Hz, 1H), 5,0 (d, J =
tetrahydroquina | 17,15 Hz, 1H), 5,10 (d,
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, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
zolin-7- J=17,45 Hz, 1H), 6,34
carboxamit (m, 1H), 6,59-6,60 (m,
1H), 7,01 (t, J = 9.2
Hz, 1H), 7,15-7,18 (m,
3H), 7,25 (d, J = 7.8
Hz, 1H), 7,45 (d, J =
7,7 Hz, 1H), 8,85 (t, J
= 4,95 Hz, 1H), 9,29 (s,
1H).
(S)-1-((3-brom- | (500 MHz; DMSO-d):
5-flopyridin-4- | & 1,27 (d, J = 5,4 Hz,
yDmetyl)-3,4- | 3H), 2,92 (s, 3H), 4,42
. dimetyl-2-oxo- | (bs, 2H), 5,58 (d, J =
SN
. o 7 N-(2,4,6- 5,7 Hz, 1H), 5,02 (d, J
232 N 551,06
ltifﬂkt:lfﬁ triflobenzyl)- = 16,0 Hz, 1H), 5,35
F F ~
1,2,3.4- (d, J = 16,1 Hz, 1H),
tetrahydroquina | 7,18-7,47 (m, 5H), 8,49
zolin-7- (s, 1H), 8,62 (s, 1H),
carboxamit 8,83 (bs, 1H).
(500 MHz; DMSO-ds):
1-(2-flo-5-(2-
51,28 (d, J = 6,45 Hz,
hydroxyetoxy)b
3H), 2,97 (s, 3H), 3,59
enzyl)-3,4-
-3,62 (qJ = 5,15 Hz,
dimetyl-2-oxo-
F 2H), 3,82 (t, J = 4,75
233 P | N4 Hz, 2H), 4,40 (d, J =| 532,18
NN SN . Z, s s ) = 5
Fm MO triflobenzyl)-
4,85 Hz, 2H), 4,62-4,66
1,2,3,4-
.| (@ J =62 Hz, 1H),
tetrahydroquina
4,82 (t, J = 5,65 Hz,
zolin-7-
1H), 5,03 (d, J = 17,05
carboxamit

Hz, 1H), 5,16 (d, J =
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i Tén theo LCMS
Vi du Cau tric TH-NMR
TUPAC [M-+H]
17.2 Hz, 1H), 6,48 (bs,
1H), 6,82 - 6,84 (m,
1H), 7,13-7,26 (m, 5H),
745 (d, J = 7,6 Hz,
1H), 8,85 (t, J = 4,85
Hz, 1H).
(500 MHz; DMSO-ds):
axit 2-(2-((3,4- | & 1,17 (d, J = 6,45 Hz,
dimetyl-2-oxo- | 3H), 2,95 (s, 3H), 3,39-
7-((2,4,6- 3,51 (m, 3H), 4,70-4,85
OH o triflobenzyl)car | (m, 3H), 5,62 (d, J =
° p bamoyl)-3,4- | 15,65 Hz, 1H), 6,70-
234 F 0 $ 546,17
@?”J\Cﬂj dihydroquinazo | 6,74 (m, 2H), 7,13-7,22
N\
T lin-1(2H)- (m, 4H), 7,35 (d, J =
yhmetyl)-3- | 7.8 Hz, 1H), 7.52 (s,
flophenoxy)axe | 1H), 8,70 (t, J = 4,6
tic Hz, 1H), 13,09 (bs,
1H).
(500 MHz; DMSO-dg):
01,24 (d, J = 6,45 Hz,
1-(2-clo-6-
3H), 2,94 (s, 3H), 4,29-
flobenzyl)-N-
“ 4,38 (m, 2H), 4,54-4,55
(m, 1H), 4,94 (d, J =
“ hydroxybenzyl)
o ;@ 2,3 Hz, 1H), 5,55 (d, J
235 N NYOF -3,4-dimetyl-2- 468,15
o g = 15,75 Hz, 1H), 6,71
HO oxo-1,2,3.4-
d, J = 83 Hz, 2H),
tetrahydroquina
7,09 (d, J = 83 Hz,
zolin-7-
. 2H), 7,14-7,17 (m, 1H),
carboxamit

7.22 (d, J = 7,75 Hz,
1H), 7,30-7,33 (m, 2H),
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Vi du CAu triic Tén theo TH-NMR LEMS
IUPAC [M+H]

7,46 (d, J = 7,8 Hz,

1H), 7,51 (bs, 1H),

8,84 (t, J = 5,75 Hz,

1H), 9,29 (bs, 1H).

(500 MHz; DMSO-ds):

o 1,14 (d, J = 6,1 Hz,

3H), 2,97 (s, 3H), 3,70-

1-(2-flo-6-(2- | 3,75 (m, 2H), 3,91 (bs,

hydroxyetoxy)b | 1H), 4,03-4,04 (m, 1H),

enzyl)-3,4- 4,44-445 (m, 2H),

O dimetyl-2-oxo- | 4,50-4,52 (m, 1H), 4,81

. o p N-(2,4,6- (d, J = 16,05 Hz, 2H),
236 v & 532,20

J@\/\ NJ\@[(\(\ triflobenzyl)- | 5,62 (d, J = 15,3 Hz,

} F 1,2,3,4- 1H), 6,70 (t, J = 9,05

tetrahydroquina | Hz, 1H), 6,79 (d, J =

zolin-7- 8,1 Hz, 1H), 7,15 (d, J

carboxamit = 7,65 Hz, 1H), 7,19-

7,20 (m, 3H), 7,36 (d, J

= 7,15 Hz, 1H), 7,53

(bs, 1H), 8,74 (bs, 1H).

1-((5-flo-2- (500 MHz; DMSO-dg):

metylpyridin-4- | 8 1,30 (d, J = 6,5 Hz,

yDmetyl)-3,4- | 3H), 2,33 (bs, 3H),

o dimetyl-2-oxo- | 2,97 (bs, 3H), 4,40 (d, J
537 . NO ; \O' N-(2,4,6- = 4,9 Hz, 2H), 4.63- 487.18

F @CF HKQ/Y\N( triflobenzyl)- | 4,67 (q. J = 6,3 Hz

1,2,3,4- 1H), 5,10 (d, J = 17,5

tetrahydroquina | Hz, 1H), 5,19 (d, J =

zolin-7- 17,6 Hz, 1H), 6,85 (d, J

carboxamit = 5,75 Hz, 1H), 7.16-
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, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
7,19 (m, 3H), 7,27 (d, J
= 7,85 Hz, 1H), 7.47
(d, J = 7,95 Hz, 1H),
8,41 (s, 1H), 8,86 (t, J
= 4,85 Hz, 1H).
(500 MHz; DMSO-dg):
$ 1,32 (d, J = 6,3 Hz,
1-((3-flo-6-
3H), 2,28 (s, 3H), 2,93
metylpyridin-2-
(s, 3H), 4,41 (d, J =
yl)metyl)-3,4-
4,45 Hz, 2H), 4,56-4,57
dimetyl-2-oxo-
"~ (m, 1H), 5,05 (d, J =
F o SN N-(2,4,6-
238 " N0 16,85 Hz, 1H), 5,46 (d, | 487,19
”*@N\ triflobenzyl)-
F F J = 16,95 Hz, 1H),
1,2,3,4-
7,15-7,21 (m, 4H), 7,35
tetrahydroquina
(s, 1H), 7,40 (d, J= 17,7
zolin-7-
Hz, 1H), 7,55 (t, J =
carboxamit
8,95 Hz, 1H), 8,80 (bs,
1H).
(500 MHz; DMSO-ds):
(S)-1-(4- 8 1,27 (d, J = 6,4 Hz,
azidobenzyl)- | 3H), 2,98 (s, 3H), 4,39
3,4-dimetyl-2- | (d, J = 4,85 Hz, 2H),
(@Na 0x0-N-(2,4,6- | 4,61-4,64 (q, J = 6,15
239 émi@@ro triflobenzyl)- | Hz, 1H), 5,04-5,16 (m, | 495,16
H
T ™ 1,2,3,4- OH), 7,07 (d, J = 82
tetrahydroquina | Hz, 2H), 7,17 — 7,26
zolin-7- (m, 6H), 7,41 (d, J =
carboxamit 7.8 Hz, 1H), 8,84 (t, J

= 4,9 Hz, 1H).
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, Tén theo LCMS
Vi du Cau triic TH-NMR
IUPAC [M+H]
(500 MHz; DMSO-ds):
6 1,25 (d, J = 6,4 Hz,
axit 2-(4-((1-(2-
3H), 2,94 (bs, 3H),
clo-6-
4,36-4,39 (m, 2H),
flobenzyl)-3,4-
4,54-4,55 (m, 1H), 4,65
dimetyl-2-oxo-
C‘j@ (s, 2H), 4,94 (d, J =
240 i h234 15,75 Hz, 1H), 5,55 (d, | 526,19
HO._O N_d 5 Z, 5 Dy , 5
T ”J\@[(T tetrahydroquina
° B 1 J=15,75 Hz, 1H), 6,87
zolin-7-
_ (d, J = 8,45 Hz, 2H),
carboxamido)m
7,14-7,33 (m, 6H), 7,46
etyl)phenoxy)a
. (d, J = 7,75 Hz, 1H),
xetic
7,52 (s, 1H), 8,90 (bs,
1H), 13,02 (bs, 1H).
(500 MHz; DMSO-ds):
o 1,16 (d, J = 6,45 Hz,
3H), 2,95 (s, 3H), 3,78
(S)-1-(2,3-
(s, 3H), 4,43-4,45 (m,
diflo-6-
2H), 4,49-4,53 (q, J =
metoxybenzyl)-
6,1 Hz, 1H), 4,80 (d, J
F 3,4-dimetyl-2-
F = 15,75 Hz, 1H), 5,57
0x0-N-(2,4,6-
241 1 9 Site (d, J = 15,75 Hz, 1H), | 520,17
@f” N triflobenzyl)-
F F N 6,80 (d, J = 9,0 Hz,
1,2.3,4-
_ 1H), 6,16-7,21 (m, 3H),
tetrahydroquina
7,24-7,30 (q, J = 9,70
zolin-7-
. Hz, 1H), 7,37 (d, J =
carboxamit

7,70 Hz, 1H), 7,47 (s,
1H), 8,76 (t, J = 4,6
Hz, 1H).
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i Tén theo LCMS
Vi du Cau tric IH-NMR
IUPAC [M+H]
(500 MHz; DMSO-ds):
o 1,20 (d, J = 6,4 Hz,
(S)-1-(2,3-
3H), 2,95 (s, 3H), 4,39-
diflo-6-
4,48 (m, 2H), 4,50-4,54
hydroxybenzyl)
(q, J = 6,05 Hz, 1H),
F -3,4-dimetyl-2-
F. 4,79 (d, J: 15;70 HZ;
0x0-N-(2,4,6-
242 i 9 [ gn 1H), 5,48 (d, J= 15,75 | 506,16
@m v triflobenzyl)-
F . N Hz, 1H), 6,59-6,60 (m,
1,2,3,4-
1H), 7,05-7,11 (m, 1H),
tetrahydroquina
7,17-7,20 (m, 3H), 7,38
zolin-7-
_ (d, J = 7,8 Hz, 2H),
carboxamit
7,53 (bs, 1H), 8,76 (t, J
= 4,75 Hz, 1H).
(500 MHz; DMSO-ds):
51,23 (d, J = 6,45 Hz,
(S)-1-(4- 3H), 2,96 (s, 3H), 4,41
aminobenzyl)- |- 4,42 (m, 2H), 4,56-
3,4-dimetyl-2- | 4,60 (m, 1H), 4,81-4,84
(QNHZ 0x0-N-(2,4,6- (m, 1H), 4,96 (bs, 2H),
243 J@\Axcir triflobenzyl)- | 5,01-5,06 (m, 1H), 6,46 | 469,21
H N
T 1,2,3.4- (d, J = 8,15 Hz, 2H),
tetrahydroquina | 6,91 (d, J = 8,1 Hz,
zolin-7- 2H), 7,17-7,21 (m, 3H),
carboxamit 7,32 (s, 1H), 7,39 (d, J
= 17,75 Hz, 1H), 8,84 (t,
J=5Hz, 1H).
0 axit (S)-2-(2- (500 MHz; DMSO-de):
((3,4-dimetyl- | 1,22 (d, J = 6,3 Hz,
244 564,15

2-0x0-7-

((2,4,6-

3H), 1,24 (m, 1H), 2,94
(s, 3H), 4,37-4,42 (m,
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Vi du Ciu tric Ten theo TH-NMR LEMS
IUPAC [M+H]
triflobenzyl)car | 4H), 4,54-4,55 (m, 1H),
bamoyl)-3,4- 5,04 (d, J = 16,7 Hz,
dihydroquinazo | 1H), 5,64 (d, J = 16,4
lin-1(2H)- Hz, 1H), 6,73 (d, J =17
yDmetyl)-3,4- | Hz, 1H), 7,10 (t, J =
diflophenoxy)a | 8,3 Hz, 2H), 7,16-7,23
xetic (m, 2H), 7,39 (d, J =
7,8 Hz, 1H), 7,68 (bs,
1H), 9,72 (bs, 1H).
(500 MHz; DMSO-ds):
6 1,23 (d, J = 6,45 Hz,
(S)-1-(2-clo-6- | 3H), 2943 (s, 3H),
flobenzyl)-N- 3,81 (s, 3H), 4,40-4,49
(2-flo-6- (m, 2H), 4,51-4,55 (m,
: metoxybenzyl)- | 1H), 4,92 (d, J = 15,7
245 &N f L & |34-dimetyl-2- |Hz 1H), 5,54 (d, J =| 500,20
. ”J\Q/\r'“\ ox0-1.2.3.4- | 15,7 Hz, 1H), 6,81 (t, J
tetrahydroquina | = 8,8 Hz, 1H), 6,88 (d,
zolin-7- J =38,3 Hz, 1H), 7,13-
carboxamit 7,19 (m, 2H), 7,28-7.,35
(m, 3H), 7,41-7,46 (m,
2H), 8,390 (bs, 1H).
(S)-1-(2-clo-6- | (500 MHz; DMSO-de):
flobenzyl)-N- | 6 1,23 (d, J = 6,5 Hz,
o (2,6-diflo-4- 3H), 2,93 (s, 3H), 3,78
a6 . o 3 metoxybenzyl)- | (s, 3H), 4,35-4,38 (m, 518.18
(jfu*@[r,k 3 4-dimetyl-2- | 1H), 4,42-4,46 (m, 1H),
oxo-1,2,3.4- 4,50-4,52 (q, J = 6,3
tetrahydroquina | Hz, 1H), 4,91 (d, J =
zolin-7- 15,05 Hz, 1H), 5,54 (d,
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Vi du Ciu tric Tén theo TH-NMR LEMS
IUPAC [M+H]
carboxamit J=15,6 Hz, 1H), 6,75
(d, J = 9,5 Hz, 2H),
7,13-7,20 (m, 2H),
7,29-7,35 (m, 2H), 7,41
(d, J = 8,15 Hz, 1H),
7,47 (bs, 1H), 8,68 (t, J
= 4,8 Hz, 1H).
(500 MHz; DMSO-ds):
§ 1,25 (d, J = 6,5 Hz,
3H), 2,95 (s, 3H), 3,83
(s, 3H), 4,32-4,41 (m,
(S)-1-(2-clo-6- | 2H), 4,54-4,57 (q, J =
flobenzyl)-N- | 6,25 Hz, 1H), 4,95 (d, J
(4-flo-2- = 15,8 Hz, 1H), 5,56
“ metoxybenzyl)- | (d, J = 15,85 Hz, 1H),
247 &NO X 3,4-dimetyl-2- | 6,72-6,75 (m, 1H), | 500,18
. HJ\CE(“\ oxo-1234- |690-693 (m, 1H),
tetrahydroquina | 7,13-7,18 (q, J = 9,25
zolin-7- Hz, 2H), 7.24 (d, J =
carboxamit 7,75 Hz, 1H), 7,30-7,36
(m, 2H), 7,49 (d, J =
7,75 Hz, 1H), 7,52 (s,
1H), 8,77 (t, J = 5,65
Hz, 1H).
(S)-1-(2-clo-6- | (500 MHz; DMSO-ds):
N flobenzyl)-N- 6 1,25 (d, J = 6,5 Hz,
ag | 5 (3-flo-5- 3H), 2,95 (s, 3H), 3,75 50015
T@”HXQ/YN metoxybenzyl)- | (s, 3H), 4,37-4,47 (m,
" 3,4-dimetyl-2- | 2H), 4,54-4,58 (q, J =
ox0-1,2,3,4- 5,95 Hz, 1H), 4,94 (d, J
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i Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
tetrahydroquina | = 15,65 Hz, 1H), 5,58
zolin-7- (d, J = 15,65 Hz, 1H),
carboxamit 6,66-6,72 (m, 3H), 7,15
(t, J = 9,3 Hz, 1H),
725 (d, J = 7,7 Hz,
2H), 7,29-7,34 (m, 2H),
7,47 (d, J = 7,75 Hz,
1H), 7,52 (s, 1H), 8,98
(t, J=5,45Hz, 1H).
(500 MHz; DMSO-dg):
o 1,25 (d, J = 6,7 Hz,
3H), 2,95 (s, 3H), 3,83
(s, 3H), 4,43-4,52 (m,
(S)-1-(2-clo-6-
2H), 4,53-4,57 (q, J =
flobenzyl)-N-
6,6 Hz, 1H), 4,94 (d, J
(2-flo-3-
o = 15,8 Hz, 1H), 5,56
metoxybenzyl)-
. o (d, J = 15,7 Hz, 1H),
249 Meo N 3,4-dimetyl-2- 500,15
@”u*@[ﬁ 6,85-6,88 (m, 1H),
oxo0-1,2,3,4-
7,05-7,11 (m, 2H), 7,16
tetrahydroquina
(t, J = 9,35 Hz, 1H),
zolin-7-
_ 724 (d, J = 7,8 Hz,
carboxamit
1H), 7,29-7,35 (m, 2H),
7,47 (d, J = 7,85 Hz,
1H), 7,51 (s, 1H), 8,93
(t, J=5,5Hz, 1H).
(S)-1-(2-clo-6- | (500 MHz; DMSO-de):
C'g@ flobenzyl)-N- | & 1,25 (d, J = 6,45 Hz,
250 HO N)okij/\mrY (3-flo-5- 3H), 2,95 (s, 3H), 4,32- | 486,15
H
F; hydroxybenzyl) | 4,42 (m, 2H), 4,54-4,57

-3,4-dimetyl-2-

(m, 1H), 4,94 (d, J =
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Vi du CAu tric Tén theo TH-NMR LEMS
IUPAC [M+H]
oxo0-1,2,3,4- 15,75 Hz, 1H), 5,57 (d,
tetrahydroquina | J= 15,65 Hz, 1H), 6,42
zolin-7- (d, J = 9,45 Hz, 1H),
carboxamit 6,51-6,55 (m, 2H), 7,16
(t, J = 828 Hz, 1H),
7,25 (d, J = 7,8 Hz,
1H), 7,29-7,35 (m, 2H),
7,48 (d, J = 7,8 Hz,
1H), 7,54 (s, 1H), 8,96
t, J = 6,2 Hz, 1H),
9,89 (s, 1H).
(500 MHz; DMSO-ds):
6 1,23 (d, J = 6,5 Hz,
3H), 2,93 (s, 3H), 4,38-
(S)-1-(2-clo-6- | 4,46 (m, 2H), 4,51-4,55
flobenzyl)-N- (g, J = 6,2 Hz, 1H),
(2-flo-6- 4,94 (d, J = 15,7 Hz,
i hydroxybenzyl) | 1H), 5,53 (d, J = 15,6
251 &N T L& |-34-dimetyl-2- |Hz 1H), 6,63-6,70 (m, | 486,12
OHH/u\@/\(N\ 0x0-1,2,3,4- 2H), 7,13-7,16 (m, 2H),
tetrahydroquina | 7,20 (d, J = 7,8 Hz,
zolin-7- 1H), 7,28-7,34 (m, 2H),
carboxamit 746 (d, J = 7,8 Hz,
1H), 7,52 (s, 1H), 8,71
(bs, 1H), 10,18 (bs,
1H).
N (S)-1-(2-clo-6- | (500 MHz; DMSO-de):
. . o Ng? flobenzyl)-N- o 1,23 (d, J = 6,5 Hz, 504,14
. ij( H)k@/\r\i (2,6-diflo-4- 3H), 2.93 (s, 3H), 4.31-
hydroxybenzyl) | 4,35 (m, 1H), 4,38-4,42

-246-




38193

Vi du CAu tric Ten theo "TH-NMR LEMS
IUPAC [M+H]
-3,4-dimetyl-2- | (m, 1H), 4,51-4,55 (m,
0x0-1,2,3.4- 1H), 4,92 (d, J = 15,7
tetrahydroquina | Hz, 1H), 5,54 (d, J =
zolin-7- 15,7 Hz, 1H), 6,46 (d, J
carboxamit = 9,25 Hz, 2H), 7,13-
7,20 (m, 2H), 7,28-7,35
(m, 2H), 7,41 (d, J =
7,8 Hz, 1H), 7,47 (s,
1H), 8,62 (t, J = 4,65
Hz, 1H), 10,34 (bs,
1H).
(500 MHz; DMSO-ds):
& 1,25 (d, J = 6,5 Hz,
3H), 2,95 (s, 3H), 4,30-
4,39 (m, 2H), 4,53-4,57
(S)-1-(2-clo-6- | (q, J = 6,25 Hz, 1H),
flobenzyl)-N- 4,95 (d, J = 15,75 Hz,
(4-flo-2- 1H), 5,56 (d, J = 15,8
“ hydroxybenzyl) | Hz, 1H), 6,57-6,62 (m,
253 @f\NO N & -3,4-dimetyl-2- | 2H), 7,10 (t, J = 7,7 | 486,15
OHHJ\Q/Y”\ oxo-1234- |Hz 1H), 716 (¢, J =
tetrahydroquina | 8,9 Hz, 1H), 7,24 (d, J
zolin-7- = 7,8 Hz, 1H), 7,30-
carboxamit 7,35 (m, 2H), 7,49 (d,

J =18 Hz, 1H), 7,53
(s, 1H), 8,84 (t, J =
5,55 Hz, 1H), 10,13 (s,
1H).
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, Tén theo LCMS
Vi du Cau truc TH-NMR
IUPAC [M+H]
(500 MHz; DMSO-ds):
6 1,15 (d, J = 6,45 Hz,
3H), 2,97 (s, 3H), 3,62-
(S)-1-(2,3-
3,74 (m, 2H), 3,88-3,92
diflo-6-(2-
(m, 1H), 4,01-4,05 (m,
hydroxyetoxy)b
1H), 4,40-4,47 (m, 2H),
enzyl)-3,4-
o 4,51-4,55 (q, J = 6,35
HO dimetyl-2-oxo-

. o F Hz, 1H), 4,79 (t, J =
254 N_G N-(2,4,6- 550,16
@C*@/\r\f 6.05 Hz, 1H), 4,88 (d, J

F F h triflobenzyl)-
= 15,65 Hz, 1H), 5,60
1,2,3,4-
(d, J = 15,65 Hz, 1H),
tetrahydroquina
6,78-6,79 (m, 1H),
zolin-7-
_ 7,17-7,28 (m, 4H), 7,38
carboxamit
(d, J = 7,7 Hz, 1H),
7,49 (s, 1H), 8,77 (t, J
= 6,45 Hz, 1H).
(500 MHz; DMSO-ds):
(S)-1-(2,6- 6 1,18 (d, J = 6,4 Hz,
diflo-3- 3H), 2,94 (s, 3H), 4,38-
hydroxybenzyl) | 4,55 (m, 3H), 4,84 (d, J
on |-3,4-dimetyl-2- | = 15,95 Hz, 1H), 5,54
.
0x0-N-(2,4,6- | (d, J = 15,9 Hz, 1H),
255 i o g 506,20
@m*@@r triflobenzyl)- | 6,80-6,82 (m, 2H),
N\
T 1,2,3,4- 7,18-7,21 (m, 3H), 7.41
tetrahydroquina | (d, J = 7,7 Hz, 1H),
zolin-7- 7,44 (s, 1H), 8,80 (t, J
carboxamit =4,9 Hz, 1H), 9,80 (bs,

1H).
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i Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
(500 MHz; DMSO-dg):
(S)-1-(2,6- 6 1,18 (d, J = 6,35 Hz,
diflo-3-(2- 3H), 2,94 (s, 3H), 3,66-
hydroxyetoxy)b | 3,68 (m, 2H), 3,97-3,99
HoI enzyl)-3.4- (m, 2H), 4,38-4,55 (m,
- 0 dimetyl-2-oxo- | 3H), 4,86-4,91 (m, 2H),
256 . . g@ N-(2,4,6- 5,53 (d, /=16 Hz, 1H), | 550,18
ifjfﬁ”ji:i;N triflobenzyl)- | 6,95 (&, J = 9,35 Hz,
F F ~
1,2,3,4- 1H), 7,05-7,08 (m, 1H),
tetrahydroquina | 7,18-7,22 (m, 3H), 7,41
zolin-7- (d, J = 7,75 Hz, 1H),
carboxamit 7,45 (s, 1H), 8,82 (t, J
=4,5 Hz, 1H).
(500 MHz; DMSO-dg):
o 1,17 (d, J = 6,4 Hz,
(8)-1-(2,6-
3H), 1,79-1,84 (m, 2H),
diflo-3-(3-
2,94 (s, 3H), 3,49-3,53
hydroxypropox
(m, 2H), 4,03 (bs, 2H),
o y)benzyl)-3,4-
KL 4,38-4,57 (m, 4H), 4,87
o dimetyl-2-oxo0-
F (d, J = 15,8 Hz, 1H),
257 N-(2,4,6- 564,19
F o 5,54 (d, J = 15,85 Hz,
/[tf\N NS | triflobenzyl)-
- N No 1H), 6,95 (t, J = 9.5
1,2,3,4-
. Hz, 1H), 7,04-7,08 (m,
tetrahydroquina
1H), 7,18-7,21 (m, 3H),
zolin-7-
_ 7,41 (d, J = 7,95 Hz,
carboxamit

1H), 7,44 (s, 1H), 8,81
(t, J=4,75 Hz, 1H).
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i Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
(S)-1-(2,6- (500 MHz; DMSO-dg):
diflo-3- 61,17 (d, J = 6,25 Hz,
metoxybenzyl)- | 3H), 2,94 (s, 3H), 3,77
3,4-dimetyl-2- | (s, 3H), 4,38-4,53 (m,
F oxo-N-(2,4,6- | 3H), 4,85 (d, J = 16,3
258 F 0 520,21
J@?”J\@/\Nﬂ triflobenzyl)- | Hz, 1H), 5,57 (d, J =
T 1,2,3,4- 15,9 Hz, 1H), 6,95-7,21
tetrahydroquina | (m, 5H), 7,41 (d, J =
zolin-7- 7,75 Hz, 1H), 7,44 (s,
carboxamit 1H), 8,81 (bs, 1H).
(500 MHz; DMSO-ds):
1,15 (d, J = 6,35 Hz,
(S)-1-(2,4- 3H), 2,94 (s, 3H), 3,81
diflo-6- (s, 3H), 4,44-4,50 (m,
metoxybenzyl)- | 3H), 4,70 (d, J= 15,55
oo _ | 3,4-dimetyl-2- | Hz, 1H), 5,53 (d, J =
. o (\@ 0x0-N-(2,4,6- | 15,6 Hz, 1H), 6,72 (t, J
259 Cﬂ*@;‘* triflobenzyl)- | = 9,2 Hz, 1H), 6,79 (d, 220,18
] ] N ,
1,2,3.4- J=10,45 Hz, 1H), 7,15
tetrahydroquina | (d, J = 7.8 Hz, 1H),
zolin-7- 7,19-7,22 (m, 2H), 7,36
carboxamit (d, J = 7,8 Hz, 1H),
7,48 (s, 1H), 8,75 (bs,
1H).
(S)-1-(2,4- (500 MHz; DMSO-ds):
o _ | diflo-6- 61,18 (d, J = 6,35 Hz,
260 . o 5) hydroxybenzyl) | 3H), 2,94 (s, 3H), 4,40- 506,17
F C{ *@[j -3,4-dimetyl-2- | 4,50 (m, 3H), 4,69 (d, J
0x0-N-(2,4,6- | = 15,55 Hz, 1H), 5,46
triflobenzyl)- (d, J = 15,6 Hz, 1H),
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Vi du Ciu tric Tén theo "TH-NMR LEMS
IUPAC [M+H]
1,2,3,4- 6,45 (d, J = 10,35 Hz,
tetrahydroquina | 1H), 6,52 (t, J = 9,35
zolin-7- Hz, 1H), 7,15-7,22 (m,
carboxamit 3H), 7,37 (d, J = 7,65
Hz, 1H), 7,55 (s, 1H),
8,76 (bs, 1H), 10,85
(bs, 1H).
(500 MHz; DMSO-ds):
(S)-1-((3-flo-2- | & 1,30 (d, J = 6,4 Hz,
metylpyridin-4- | 3H), 2,47 (bs, 3H),
yDmetyl)-3,4- 2,97 (s, 3H), 4,390-
dimetyl-2-oxo- | 4,398 (m, 2H), 4,66-
. o ?:Ef:ﬁ N-(2,4,6- 4,66 (m, 1H), 5,11-5,22
261 N o 487,20
/@? HJK@[(\N(\ triflobenzyl)- | (m, 2H), 6,79 (bs, 1H),
] F 1,2,3,4- 7,14-7,21 (m, 3H),
tetrahydroquina | 7,27-7,32 (m, 1H), 7,47
zolin-7- (d, J = 7,75 Hz, 1H),
carboxamit 8,15 (d, J = 4,8 Hz,
1H), 8,85 (bs, 1H).
(500 MHz; DMSO-ds):
(S)-1-(2-flo-5- | & 1,30 (d, J = 6,4 Hz,
hydroxybenzyl) | 3H), 2,97 (s, 3H), 4,4
-3,4-dimetyl-2- | (d, J = 4,75 Hz, 2H),
FP@L 0x0-N-(2,4,6- | 4,63-4,66 (q, J = 6,2
F o oH
262 ﬁfﬁj\@f triflobenzyl)- Hz, 1H), 4,98-5,12 (m, | 488,16
T 1,2,3,4- 2H), 6,33-6,34 (m, 1H),
tetrahydroquina | 6,59-6,60 (m, 1H), 7,01
zolin-7- (t, J = 9,7 Hz, 1H),
carboxamit 7,15-7,18 (m, 3H), 7,25

d, J = 7.8 Hz, 1H),
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i Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
7,45 (d, J = 7,65 Hz,
1H), 885 (t, J = 4.8
Hz, 1H), 9,29 (s, 1H).
(500 MHz; DMSO-ds):
' o 1,28 (d, J = 6,4 Hz,
(S)-1-(2-flo-5-
o 3H), 2,97 (s, 3H), 3,59-
3,62 (m, 2H), 3,82 (t, J
hydroxyetoxy)b
= 4,4 Hz, 2H), 4,40 (d,
enzyl)-3,4-
J=4,75 Hz, 2H), 4,62-
F dimetyl-2-oxo-

D ¢ e 4,65 (m, 1H), 4,81-4,83
263 . Vo N-(2,4,6- 532,19
ou k@ir _ (m, 1H), 5,02-5,17 (m,

triflobenzyl)-
2H), 6,48-6,57 (m, 1H),
1,2,3,4-
6,82-6,84 (m, 1H),
tetrahydroquina
7,13-7,26 (m, SH), 7,45
zolin-7-
' (d, J = 7,45 Hz, 1H),
carboxamit
8,86 (t, J = 4,75 Hz,
1H).
(500 MHz; DMSO-ds):
(S)-1-(2-flo-6-
@ o 1,11 (d, J = 6,5 Hz,
3H), 2,96 (s, 3H), 3,09-
hydroxyetyl)am
3,13 (m, 2H), 3,55-3,60
ino)benzyl)-
(m, 2H), 4,40-4,44 (m,
H 3,4-dimetyl-2-
Ho >N 1H), 4,47-4,51 (m, 2H),
HC! 0x0-N-(2,4,6-
264 ] i W& 4,87 (d, J = 15,85 Hz, | 531,23
/@m | triflobenzyl)-
F F N 1H), 5,39 (d, J = 16,1
1,2,3,4-
Hz, 1H), 6,32 (t, J =
tetrahydroquina
9,35 Hz, 1H), 6,39 (d, J
zolin-7-
_ = 8,2 Hz, 1H), 7,02-
carboxamit
7,06 (m, 1H), 7,16 (d, J
hydroclorua

= 7,8 Hz, 1H), 7,20-

-252-




38193

, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M-+H]
7,23 (m, 2H), 7,40 (d, J
= 7,8 Hz, 1H), 7,65 (s,
1H), 8,75 (t, J = 4,65
Hz, 1H).
(500 MHz; DMSO-ds):
o 1,22 (d, J = 6,5 Hz,
3H), 2,97 (s, 3H), 3,58
(S)-1-(2-flo-
45 (s, 3H), 3,72 (s, 3H),
’ 4,43 (d, J = 4,25 Hz,
dimetoxybenzy
2H), 4,56-4,59 (q, J =
1)-3,4-dimetyl-
Fa Ot 6,35 Hz, 1H), 4,80 (d, J
c o KL | 2-ox0N-246-
265 D\AN N = 16,05 Hz, 1H), 5,41 | 532,20
. e N triflobenzyl)-
(d, J = 15,9 Hz, 1H),
1,2,3,4-
6,79 (d, J = 7,15 Hz,
tetrahydroquina
1H), 6,86 (d, J = 11,75
zolin-7-
_ Hz, 1H), 7,18-7,21 (m,
carboxamit
3H), 7,40 (s, 1H), 7,43
(d, J = 7,85 Hz, 1H),
8,84 (t, J=5Hz, 1H).
(500 MHz; DMSO-dg):
(S)-1-(2-clo-6-
o 1,25 (d, J = 6,3 Hz,
flobenzyl)-N-
3H), 2,95 (s, 3H), 3,70
(3-flo-5-(2-
(d, J = 4,2 Hz, 2H),
a hydroxyetoxy)b
3,97 (bs, 2H), 4,38-
enzyl)-3,4-
266 4,45 (m, 2H), 4,55 -|530,19

dimetyl-2-oxo-
1,2,3.4-
tetrahydroquina
zolin-7-

carboxamit

4,57 (m, 1H), 4,90-4,95
(m, 2H), 5,58 (d, J =
15,75 Hz, 1H), 6,66-
6,71 (m, 3H), 7,17-7,18
(m, 1H), 7.25 (d, J =
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Cau truc

Tén theo
IUPAC

TH-NMR

LCMS
[M+H]

7.5 Hz, 1H), 7,31-7,40
(m, 2H), 7,48 (d, J =
7.8 Hz, 1H), 7,53 (s,
1H), 8,99 (bs, 1H).

(S)-1-(2-clo-6-
flobenzyl)-N-
(2-flo-3-
hydroxybenzyl)
-3,4-dimetyl-2-
oxo-1,2,3,4-
tetrahydroquina
zolin-7-

carboxamit

(500 MHz; DMSO-ds):
& 1,25 (d, J = 6,5 Hz,
3H), 2,95 (s, 3H), 4,41-
4,51 (m, 2H), 4,53-4,57
(q. J = 5,8 Hz, 1H),
4,94 (d, J = 15,75 Hz,
1H), 5,55 (d, J = 15,85
Hz, 1H), 6,70 (t, J =
6,5 Hz, 1H), 6,84 (t, J
= 17,75 Hz, 1H), 6,92 (1,
J =179 Hz, 1H), 7,16
(t, J = 89 Hz, 1H),
724 (d, J = 7,8 Hz,
1H), 7,30-7,35 (m, 2H),
7,48 (d, J = 7,75 Hz,
1H), 7,52 (s, 1H), 8,89
(t, J = 5,6 Hz, 1H),
9,80 (bs, 1H).

486,16

1-(2-flo-5-
(hydroxymetyl)
benzyl)-3,4-
dimetyl-2-oxo-
N-(2,4,6-
triflobenzyl)-
1,2,3,4-

tetrahydroquina

(500 MHz; DMSO-ds):
6 1,29 (d, J = 6,3 Hz,
3H), 2,98 (s, 3H), 4,34
(d, J=5 Hz, 2H), 4.,40-
4,409 (m, 2H), 4,63-
4,64 (m, 1H), 5,04 (d, J
= 16,9 Hz, 1H), 5,17
(d, J = 5,45 Hz, 1H),

502,17
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i Tén theo LCMS
Vi du Cau truac TH-NMR
IUPAC [M-+H]
zolin-7- 5,26 (d, J = 16,75 Hz,
carboxamit 1H), 7,02 (d, J = 6,9
Hz, 1H), 7,15-7,19 (m,
4H), 7,23-7,25 (m, 2H),
744 (d, J = 7,7 Hz,
1H), 8,85 (bs, 1H).
(500 MHz; DMSO-ds):
(S)-1-(2,6- 51,17 (d, J = 6,4 Hz,
diflo-3- 3H), 2,94 (s, 3H), 4,44-
(hydroxymetyl) | 4,39 (m, 3H), 4,54 -
benzyl)-3,4- 4,49 (m, 2H), 4,86 (d, J
OH
;{; dimetyl-2-oxo- | = 15,8 Hz, 1H), 5,26 (t,
269 F 0 ) N-(2,4,6- J = 5,6 Hz, 1H), 5,57 | 520,18
N
FJ@: ”k@lﬁf\ wriflobenzyl)- | (d, J = 15,8 Hz, 1H),
1,2,3,4- 7,02 (t, J = 9,0 Hz,
tetrahydroquina | 1H), 7,20 (t, J = 9,2
zolin-7- Hz, 3H), 7,40-7,33 (m,
carboxamit 2H), 7,45 (s, 1H), 8,79
(t, J=4,9 Hz, 1H).
(500 MHz; DMSO-ds):
(S)-1-(2,3-
o 1,27 (d, J = 6,5 Hz,
diflo-5-
3H), 2,97 (s, 3H), 3,64
metoxybenzyl)-
(s, 3H), 4,41 (d, J= 4,6
] 3,4-dimetyl-2-
. Hz, 2H), 4,63 (d, J =
g@ 0x0-N-(2,4,6-
270 ove 6,3 Hz, 1H), 5,04 (d, J | 520,16

triflobenzyl)-
1,2,3,4-
tetrahydroquina
zolin-7-

carboxamit

= 16,9 Hz, 1H), 5,28
d, J = 16,9 Hz, 1H),
6,36 (bs, 1H), 6,99 (bs,
1H), 7,26-7,15 (m, 4H),
746 (4, J = 7,7 Hz,
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Vi dy Ciu tric Tén theo TH-NMR LEMS
IUPAC [M+H]
1H), 8,86 (bs, 1H).
(500 MHz; DMSO-ds):
6 1,27 (d, J = 6,3 Hz,
(S)-1-(2-flo-5- | 3H), 1,78-1,73 (m, 2H),
(3- 2,97 (s, 3H), 3,46 (d, J
hydroxypropox | = 4,5 Hz, 2H), 3,88 (t,
y)benzyl)-3,4- |J = 6,2 Hz, 2H), 4,40
. }H dimetyl-2-oxo- | (d, J = 4,4 Hz, 2H),
271 &g\@(@?o N-(2,4,6- 4,51 (s, 1H), 4,65-4,62 | 546,19
S ™ triflobenzyl)- | (m, 1H), 5,01 (d, J =
1,2,3,4- 16,8 Hz, 1H), 5,20 (d, J
tetrahydroquina | = 17 Hz, 1H), 6,50 (bs,
zolin-7- 1H), 6,82 (t, J = 4.5
carboxamit Hz, 1H), 7,26-7,14 (m,
5H), 7,45 (d, J = 1,7
Hz, 1H), 8,86 (bs, 1H).
(500 MHz; DMSO-ds):
(S)-1-(2-(2- o 1,14 (d, J = 5,7 Hz,
aminoaxetamid | 3H), 1,75 (s, 1H), 2,94
0)-6- (s, 3H), 3,50-3,46 (m,
flobenzyl)-3,4- | 1H), 3,72-3,66 (m, 1H),
H dimetyl-2-oxo- | 3,94-3,89 (m, 1H), 4,45
N
- i el 0(\? N-(2,4,6- (s, 1H), 4,52 (d, J=6,1 544.19
F @@*@({f\ triflobenzyl)- | Hz, 2H), 4,96 (d, J =
1,2,3.4- 15,9 Hz, 1H), 5,39 (d, J
tetrahydroquina | = 16 Hz, 1H), 6,98 (t, J
zolin-7- = 8,5 Hz, 1H), 7.37-
carboxamit 7,15 (m, 7H), 7,43 (d, J
dihydroclorua | = 7,2 Hz, 1H), 7,50 (s,

1H), 8,28 (s, 2H), 8,94
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Vi du Ciu tric Tén theo TH-NMR LCMS
IUPAC [M+H]
(bs, 1H).
(500 MHz; DMSO-dg):
8 1,30 (d, J = 6,3 Hz,
(S)-1-(5-amino- | 3H), 2,97 (s, 3H), 4.40
2-flobenzyl)- (d, J = 44 Hz, 2H),
3,4-dimetyl-2- | 4,63 (d, J = 6,3 Hz
F;@ ox0-N-(2,4.6- | 1H), 4,96 (d, J = 15,9
273 @Ci@\fo " | triflobenzyl)- | Hz, 1H), 5,06-4,90 (m, | 487,17
T ) 1,2,3,4- 4H), 6,14 (d, J = 4,1
tetrahydroquina | Hz, 1H), 6,39-6,38 (m,
zolin-7- 1H), 6,86 (t, J = 9,3
carboxamit Hz, 1H), 7,24-7,15 (m,
4H), 7,43 (d, J = 1,7
Hz, 1H), 8,84 (bs, 1H).
(500 MHz; DMSO-de):
(S)-1-(2-flo- 8 1,27 (d, J = 6,4 Hz,
4,5- 3H), 2,97 (s, 3H), 4,41
dihydroxybenz | (d, J = 4,6 Hz, 2H),
y1)-3,4- 4,63-4,59 (m, 1H), 4,88
;@OH dimetyl-2-oxo- | (d, J = 16,2 Hz, 1H),
c o oH
274 D\Ax@[ro N-(2,4,6- 5,05 (d, J = 16,6 Hz, | 504,17
T triflobenzyl)- | 1H), 6,38 (d, J = 7.5
1,2,3,4- Hz, 1H), 6,55 (d, J =
tetrahydroquina | 11,2 Hz, 1H), 7,25-7,15
zolin-7- (m, 4H), 7,42 d, J =
carboxamit 7.8 Hz, 1H), 8,83 (s,
2H), 9,25 (s, 1H).
HOW;QF (S)-1-(2,4- (500 MHz; DMSO-de):
275 J@fo loor | diflo-6-(3- § 1,13 (d, J= 5,1 Hz, | 564,19
e ™ hydroxypropox | 3H), 1,78 (bs, 2H),
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Vi du

Cau truc

Tén theo
IUPAC

TH-NMR

LCMS
[M+H]

y)benzyl)-3,4-
dimetyl-2-oxo-
N-(2,4,6-
triflobenzyl)-
1,2,3.4-
tetrahydroquina
zolin-7-

carboxamit

2,93 (s, 3H), 3,52 (s,
2H), 4,04-4,00 (m, 2H),
4,48-4,45 (m, 4H), 4,71
(d, J = 15,1 Hz, 1H),
549 (d, J = 15,2 Hz,
1H), 6,77-6,68 (m, 2H),
7.21-7,14 (m, 3H), 7,37
d, J = 7.1 Hz, 1H),
7,49 (s, 1H), 8,79 (s,
1H).

276

(S)-1-(2-clo-6-
flobenzyl)-N-
(2-flo-3-(2-
hydroxyetoxy)b
enzyl)-3,4-
dimetyl-2-oxo-
1,2,3,4-
tetrahydroquina
zolin-7-

carboxamit

(500 MHz; DMSO-ds):
§ 1,25 (d, J = 6,6 Hz,
3H), 2,95 (s, 3H), 3,75-
3,72 (m, 2H), 4,04 (t, J
= 4,65 Hz, 2H), 4,43-
4,39 (m, 2H), 4,58-4,54
(m, 1H), 4,96-4,92 (m,
2H), 5,57 (d, J = 15,6
Hz, 1H), 6,72 (t, J =
7,5 Hz, 1H), 6,91 (d, J
= 9,5 Hz, 1H), 7,18-
7,13 (m, 2H), 7.23 (d, J
= 78 Hz 1H), 7.36-
7,30 (m, 2H), 7,47 (d, J
= 7,6 Hz, 1H), 7,51 (s,
1H), 8,73 (&, J = 5,7
Hz, 1H).

530,18

277

axit (S)-2-(4-
((3,4-dimetyl-

2-0x0-7-

(500 MHz; DMSO-ds):
5 1,16 (d, J = 6,3 Hz,
3H), 2,93 (s, 3H), 4,42-

564,16
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, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
((2,4,6- 4,38 (m, 1H), 4,53-4,47
triflobenzyl)car | (m, 2H), 4,65 (s, 2H),
bamoyl)-3,4- 4,74 (d, J = 15,7 Hz,
dihydroquinazo | 1H), 5,51 (d, J = 15,7
lin-1(2H)- Hz, 1H), 6,65 (d, J =
yDmetyl)-3,5- | 19,9 Hz, 2H), 7,23-7,18
diflophenoxy)a | (m, 3H), 7,40 (d, J =
xetic 7,7 Hz 1H), 7,46 (s,
1H), 8,80 (bs, 1H).
(500 MHz; DMSO-ds):
o 1,11 (bs, 3H), 1,72
(bs, 2H), 2,97 (s, 3H),
(S)-1-(2-flo-6-
" 3,06 (bs, 2H), 3,53 (bs,
hc'l ) DH), 4,54-4,43 (m, 4H),
roxXypro
yEROXpIopY 4,89 (d, J = 15,5 Hz,
amino)benzyl)- .
H 2H), 5,57 (d, J = 15,6
HO~N 3,4—d'1metyl-2-

. o Hz, 1H), 6,72 (&, J =
278 n _oF | 0x0-N-(2,4,6- 545,23
ijf N Y _ 7,5 Hz, 1H), 6,91 (d, J

F F ~ triflobenzyl)-
= 9,5 Hz, 1H), 7,18-
1,2,3,4-
7,13 (m, 2H), 7,23 (d, J
tetrahydroquina
= 7,8 Hz 1H), 7,36-
zolin-7-
7,30 (m, 2H), 7,47 (d, J
carboxamit
= 7,6 Hz, 1H), 7,51 (s,
1H), 8,73 (t, J = 5,7
Hz, 1H).
(S)-1-(2-flo-3- | (500 MHz; DMSO-d):
- 1 | metoxybenzyl)- | § 1.27 (d, J = 6,4 Hz,
279 i i bo 3,4-dimetyl-2- | 3H), 2,96 (s, 3H), 3,83 | 502,18
N
FJ[EIFHJWi:ITN\ 0x0-N-(2,4,6- | (s, 3H), 4,44-4,35 (m,
triflobenzyl)- 2H), 4,64-4,60 (m, 1H),
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Vi du Cau truc TH-NMR
IUPAC [M+H]
1,2,3,4- 5,03 (d, J = 16,7 Hz,
tetrahydroquina | 1H), 5,25 (d, J = 16,9
zolin-7- Hz), 6,54 (t, J= 6,2 Hz,
carboxamit 1H), 7,06-6,99 (m, 2H),
7,25-7,15 (m, 4H), 7,43
(d, J = 7,7 Hz, 1H),
8,86 (bs, 1H).
(500 MHz; DMSO-ds):
5 1,16 (d, J = 6,5 Hz,
(S)-1-(4-(3-
3H), 2,09-1,94 (m, 2H),
aminopropoxy)
)6 2,94-2,89 (m, 4H), 4,02
’ t, J = 5,7 Hz, 2H),
diflobenzyl)-
4,54-4,38 (m, 3H), 4,74
o | 3,4-dimetyl-2-
280 i N-(2,4,6 @ J =156 He, 1K), 563,20
N N_oOF 0X0-N-(2,4,0- ,
oo *C(f 5,55 (d, J = 15,6 Hz,
triflobenzyl)-
1H), 6,69 (d, J = 9.9
1,2,3,4-
Hz, 2H), 7,24-7,18 (m,
tetrahydroquina
3H), 7,4 (d, J= 7,8 Hz,
zolin-7-
1H), 7,45 (s, 1H), 7,71
carboxamit
(bs, 2H), 8,83 (1, J =
4,9 Hz, 1H).
(S)-1-(2,3- (500 MHz; DMSO-de):
diflo-5- 5 1,29 (d, J = 6,0 Hz,
hydroxybenzyl) | 3H), 2,97 (s, 3H), 4,40
‘ L -3 4-dimetyl-2- | (d, J = 3,8 Hz, 2H),
281 i NO { o o | 0x0-N-(2,4,6- |4,65 (d, J = 6,0 Hz, | 506,17
PP J\Q/WN\ triflobenzyl)- | 1H), 5,16-5,03 (m, 2H),
1,2,3.4- 6,17 (s, 1H), 6,63 (bs,
tetrahydroquina | 2H), 7,27-7,14 (m, 3H),
zolin-7- 7,46 (d, J = 7,6 Hz,
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, Tén theo LCMS
Vi du Cau truc TH-NMR
IUPAC [M+H]
carboxamit 1H), 8,87 (s, 1H), 9,76
(s, 1H).
(500 MHz; DMSO-de):
6 1,28 (d, J = 6,4 Hz,
(S)_l-(2>3'
3H), 2,97 (s, 3H), 3,62-
diflo-5-(2-
3,59 (m, 2H), 3,85 (s,
hydroxyetoxy)b
2H), 4,40 (d, J = 4,7
enzyl)-3.,4-
_ Hz, 2H), 4,66-4,62 (m,
ok dimetyl-2-oxo-
g@wm 1H), 4,85 (t J = 5.4
282 P OU N-(2,4,6- 550,17
Cf *Cq Hz, 1H), 5,20-5,08 (m,
triflobenzyl)-
2H), 6,17 (s, 1H), 6,29
1,2,3.4-
(s, 1H), 7,01-6,99 (m,
tetrahydroquina
1H), 7,27-7,14 (m, 4H),
zolin-7-
7,46 (d, J = 7,8 Hz,
carboxamit
1H), 887 (t, J = 4,9
Hz, 1H).
(500 MHz; DMSO-dg):
6 1,28 (d, J = 6,6 Hz,
(S)-1-(2,3-
3H), 1,77-1,72 (m, 2H),
diflo-5-(3-
2,97 (s, 3H), 3,46-3,43
hydroxypropox
(m, 2H), 3,90 (t, J=6,2
y)benzyl)-3,4-
Hz, 2H), 4,41 d, J =
. §* | dimetyl-2-ox0-
;@ 7 3.9 Hz, 2H), 4,53 (t J
283 o Jo s N-(2.,4.,6- 564,23
o0 k@? _ = 5 Hz, 1H), 4,65-4,62
oo triflobenzyl)-
(m, 1H), 5,07 (d, J =
1,2,3,4-
16,9 Hz, 1H), 5,23 (d, J
tetrahydroquina
_ =16,8 Hz, 1H), 6,32 (s,
zolin-7-
_ 1H), 7,0-6,99 (m, 1H),
carboxamit

7,16 (t, J = 8,5 Hz,
2H), 7,27-7,23 (m, 2H),
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Vi du Ciu tric Ten theo TH-NMR LEMS
IUPAC [M+H]
746 (d, J = 7,8 Hz,
1H), 8,87 (bs, 1H).
(500 MHz; DMSO-dg):
(S)-1-(2-clo-6- |6 1,25 (d, J = 3,6 Hz,
flobenzyl)-N- 3H), 2,95 (s, 3H), 3,74
(4-flo-2-(2- (s, 2H), 4,03 (s, 2H),
o o hydroxyetoxy)b | 4,41 (bs, 2H), 4,56 (bs,
. L, (7 b3 1), 497492 (. 2. | o
F @”uk@[ﬁ,\ dimetyl-2-oxo- | 5,57 (d, J = 15,5 Hz,
1,2,3,4- 1H), 6,72 (bs, 1H),
tetrahydroquina | 6,91 (d, J = 10,5 Hz,
zolin-7- 1H), 7,31-7,15 (m, 5H),
carboxamit 7,51-7,47 (m, 2H), 8,75
(bs, 1H).
(500 MHz; DMSO-dg):
(S)-1-(6-amino- | 6 1,17 (d, J = 6,4 Hz,
2,3- 3H), 2,95 (s, 3H), 4,55-
diflobenzyl)- 4,41 (m, 3H), 4,85 (d, J
. F 3,4-dimetyl-2- | = 16 Hz, 1H), 5,28 (s,
585 i . (\% ox0-N-(2,4,6- | 2H), 5,34 (d, J = 16,1 505.22
F @”k@i}f\ triflobenzyl)- | Hz, 1H), 6,42-6,41 (m,
1,2,3,4- 1H), 7,01-6,99 (m, 1H),
tetrahydroquina | 7,20-7,17 (m, 3H), 7,42
zolin-7- (d, J = 7,7 Hz, 1H),
carboxamit 7,58 (s, 1H), 8,77 (t, J
=4,8 Hz, 1H).
i . (S)-1-(4-amino- | (500 MHz; DMSO-de):
286 (\E;r 2 2,6- 6 1,15 (d, J = 6,3 Hz, 505.20

diflobenzyl)-
3,4-dimetyl-2-

3H), 2,93 (s, 3H), 4,57-
4,38 (m, 4H), 5,48 (d, J
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Vi du Cau tric TH-NMR
IUPAC [M+H]
0x0-N-(2,4,6- | =15,4 Hz, 1H), 5,68 (s,
triflobenzyl)- 2H), 6,09 (d, J = 10,3
1,2,3,4- Hz, 2H), 7,22-7,16 (m,
tetrahydroquina | 3H), 7,38 (d, J = 7,7
zolin-7- Hz, 1H), 7,43 (s, 1H),
carboxamit 8,76 (t, J = 4,5 Hz,
1H).
(500 MHz; DMSO-ds):
(S)-1-((5-clo-3-
d 1,25 (d, J = 6,4 Hz,
flo-2-ox0-1,2-
3H), 2,93 (s, 3H), 4,48-
dihydropyridin-
4,40 (m, 2H), 4,59-4,55
4-yl)metyl)-
0 (m, 1H), 4,89 (d, J =
Foy | 3,4-dimetyl-2-
l_ 16,4 Hz, 1H), 5,25 (d, J
287 e o & 0x0-N-(2,4,6- 523,16
CC” N = 16,3 Hz, 1H), 7,25-
. F No triflobenzyl)-
7,17 (m, 3H), 7,35 (s,
1,2,3,4-
1H), 7,46 (d, J = 7.8
tetrahydroquina
Hz, 1H), 7,56 (s, 1H),
zolin-7-
. 8,85 (t, J = 4,8 Hz,
carboxamit
1H), 12,47 (s, 1H).
(S)-1-((5-clo-3- | (500 MHz; DMSO-dg):
flo-1-metyl-2- |6 1,25 (d, J = 5,7 Hz,
oxo-1,2- 3H), 2,93 (s, 3H), 3,44
dihydropyridin- | (s, 3H), 4,48-4,41 (m,
: |° | 4-yDmetyl)- | 2H), 4,57 (d, J = 6 Hz,
288 g 3,4-dimetyl-2- | 1H), 4,87 (d, J = 16,3 | 537,16

0x0-N-(2,4,6-
triflobenzyl)-
1,2,3,4-
tetrahydroquina

zolin-7-

Hz, 1H), 527 d, J =
16,4 Hz, 1H), 7,25-7,18
(m, 3H), 7.36 (s, 1H),
746 (d, J = 7,6 Hz,
1H), 7,91 (s, 1H), 8,84
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Vi du Ciu tric Tén theo "TH-NMR LEMS
IUPAC [M+H]
carboxamit (s, 1H).
(4S)-1-(2,6- (500 MHz; DMSO-ds):
diflo-3-(1- o 1,23-1,15 (m, 6H),
hydroxyetyl)be | 2,95 (s, 3H), 4,52-4,39
nzyl)-3,4- (m, 3H), 4,86-4,77 (m,
;éw dimetyl-2-oxo- | 2H), 5,33-5,30 (m, 1H),
289 F 0 [ N-(2,4,6- 5,63 (t, J = 16,2 Hz, | 534,18
FCC ”k@l(f\ wriflobenzyl)- | 1H), 7,08-7,01 (m, 1H),
1,2,3,4- 7,19 (d, J = 6,6 Hz,
tetrahydroquina | 3H), 7,51-7,39 (m, 3H),
zolin-7- 8,80 (d, J = 5,2 Hz,
carboxamit 1H).
(500 MHz; DMSO-ds):
(S)-1-(2,6- o 1,16 (d, J =5,9 Hz,
diflo-4-(2- 3H), 2,93 (d, J = 4.9
(metylsulfonam | Hz, 6H), 3,30-3,27 (m,
ido)etoxy)benz | 2H), 4,03-3,99 (m, 2H),
yl)-3.4- 4,42-4,38 (m, 1H),
. o éyw dimetyl-2-0x0- | 4,52:4.47 (m 2H), 474 |
F ﬁ;{*@g N-(2,4,6- (d, J= 15,7 Hz, 1H),
triflobenzyl)- 5,53 (d, J = 15,7 Hz,
1,2,3,4- 1H), 6,69 (d, J = 9.8
tetrahydroquina | Hz, 2H), 7,28-7,18 (m,
zolin-7- 4H), 7,40 (d, J = 7.6
carboxamit Hz, 1H), 7,46 (s, 1H),
8,81 (bs, 1H).
(S)-1-(2,6- (500 MHz; DMSO-dg):
. @( (\? @ d1ﬂ0-4-(.2- § 1,16 (d, J =6,1 Hz, 61016
A, k@ﬁrm morpholinoetox | 3H), 2,42 (s, 4H), 2,62

y)benzyl)-3,4-

t, J = 5,0 Hz 2H),
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, Tén theo LCMS
Vi du Cau truc TH-NMR
IUPAC [M+H]
dimetyl-2-oxo- | 2,93 (s, 3H), 3,54 (bs,
N-(2,4,6- 4H), 4,05 (t, J = 5.5
triflobenzyl)- Hz, 2H), 4,42-4,38 (m,
1,2,3,4- 1H), 4,52-4,46 (m, 2H),
tetrahydroquina | 4,73 (d, J= 15,6 Hz,
zolin-7- 1H), 5,53 (d, J = 15,8
carboxamit Hz, 1H), 6,68 (d, J =
9,9 Hz, 2H), 7,24-7,18
(m, 3H), 7,40 (d, J =
7,6 Hz, 1H), 7.44 (s,
1H), 8,81 (bs, 1H).
(500 MHz; DMSO-dg):
(S)-1-(4-(2-
o 1,16 (d, J =5,7 Hz,
aminoetoxy)-
"6 3H), 2,93 (s, 3H), 3,15
’ (bs, 2H), 3,56 (s, 1H),
diflobenzyl)-
4,16 (s, 2H), 4,52-4,38
3,4-dimetyl-2-
P O, (m, 3H), 4,75 (d, J=
292 P w oA e 1H), 5,53 (d, J | 549,23
N NS D Z, s s s 5
FJ@: “J\Cirf\ triflobenzyl)-
= 15,7 Hz, 1H), 6,71
1,2,3,4-
(d, J = 9,5 Hz, 2H),
tetrahydroquina
7,23-7,18 (m, 3H), 7,40
zolin-7-
(d, J = 7,3 Hz, 1H),
carboxamit
7,45 (s, 1H), 8,12 (s,
hydroclorua
2H), 8,81 (bs, 1H).
(S)-1-(2-clo-6- | (500 MHz; DMSO-ds):
. | flo-4- 5 1,22 (d, J = 6,0 Hz,
o g@ metoxybenzyl)- | 3H), 2,94 (s, 3H), 3,74
293 WSS .y R ¢ 31 536,17
F [j*@[( 3,4-dimetyl-2- | (s, 3H), 4,52-4,39 (m,
ox0-N-(2,4,6- | 3H), 4,79 (d, J = 15,7
triflobenzyl)- Hz, 1H), 5,52 (d, J =
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i Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
1,2,3,4- 15,6 Hz, 1H), 6,80 (d, J
tetrahydroquina | = 12,3 Hz, 1H), 6,89 (s,
zolin-7- 1H), 7,23-7,19 (m, 3H),
carboxamit 739 (d, J = 7,7 Hz,
1H), 7,46 (s, 1H), 8,77
(s, 1H).
axit (S)-4-(4-
(500 MHz; DMSO-ds):
((3,4-dimetyl-
6 1,16 (s, 3H), 1,88 (s,
2-0x0-7-
2H), 2,33 (s, 2H), 2,94
((2,4,6-
_ (s, 3H), 3,95 (s, 2H),
L q triflobenzyl)car
- ;@r o . D-3.4 4,75-4,42 (m, 4H), 4,53 59291
[ Jo s amoyl)-3,4- ;
ou *@q . (d, J = 12,3 Hz, 1H),
dihydroquinazo
. 6,66 (s, 2H), 7,20 (s,
lin-1(2H)-
3H), 7,43 (d, J = 23,8
ymetyl)-3,5-
. Hz, 2H), 8,80 (s, 1H),
diflophenoxy)b
. 12,23 (bs, 1H).
utanoic
(500 MHz; DMSO-ds):
(8)-1-((3.5-
6 1,21 (d, J = 9,3 Hz,
diflopyridin-4-
3H), 2,93 (s, 3H), 4,48-
yl)metyl)-3,4-
4,39 (m, 2H), 4,57 (d, J
. dimetyl-2-oxo-
7N , = 6,1 Hz, 1H), 5,05 (d,
. o N N-(2,4,6-
N = > Z, s v 9
295 g J=16,5 Hz, 1H), 5,49 | 491,19
/@\/\H f triflobenzyl)-
F F > (d, J = 16,3 Hz, 1H),
1,2,3.4-
7,22-7,19 (m, 3H), 7,40
tetrahydroquina
(s, 1H), 7,45 (d, J=17.7
zolin-7-
. Hz, 1H), 8,47 (s, 2H),
carboxamit

8,75 (s, 1H).
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, Tén theo LCMS
Vi du Cau tric TH-NMR
IUPAC [M+H]
(500 MHz; DMSO-dg):
(S)-1-((3-flo-5-
5 1,18 (d, J = 6,2 Hz,
metoxy-2-
3H), 2,26 (s, 3H), 2,95
metylpyridin-4-
(s, 3H), 3,89 (s, 3H),
yl)metyl)-3,4-
4,48-4,40 (m, 2H),
F N dimetyl-2-oxo0-
” 4,55-4,51 (m, 1H), 4,82
296 T 1 \ ove | N-(2.4.6- 517,21
J@fﬂ e (d, J = 16,0 Hz, 1H),
F F N triflobenzyl)-
5,52 (d, J = 15,9 Hz,
1,2,3,4-
_ 1H), 7,21-7,17 (m, 3H),
tetrahydroquina
7,37 (d, J = 7,7 Hz,
zolin-7-
_ 1H), 7,40 (s, 1H), 8,08
carboxamit
(s, 1H), 8,77 (s, 1H).
(500 MHz; DMSO-de):
(S)-1-((5-clo-3-
d 1,25 (d, J = 6,2 Hz,
flo-1-(2-
3H), 2,94 (s, 3H), 3,61
hydroxyetyl)-2-
(d, J = 3,7 Hz, 2H),
0xo0-1,2-
. 3,99-3,93 (m, 2H),
dihydropyridin-
o 4,48-4,41 (m, 2H), 4,57
XS | 4-yDmetyl)-
p d J = 65 Hz, 1H),
297 Fooo ) 3,4-dimetyl-2- 567,11
@ﬂ N 4,89 (d, J = 16,4 Hz,
F F N 0x0-N-(2,4,6-
_ 1H), 4,96 (s, 1H), 5,25
triflobenzyl)-
(d, J = 16,3 Hz, 1H),
1,2,3,4-
_ 7,25-7,18 (m, 3H), 7,37
tetrahydroquina
(s, 1H), 7,46 (d, J=1,7
zolin-7-
_ Hz, 1H), 7,77 (s, 1H),
carboxamit
8,85 (s, 1H).
. o (S)-1-(2-clo-6- | (500 MHz; DMSO-ds):
g;j flo-4- d 1,21 (d, J = 6,1 Hz,
298 § 522,15

hydroxybenzyl)
-3,4-dimetyl-2-

3H), 2,93 (s, 3H), 4,42-
4,38 (m, 1H), 4,51-4,47
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Vi du CAu tric Tén theo "H-NMR LEMS
IUPAC [M+H]
0x0-N-(2,4,6- | (m, 2H), 4,73 (d, J =
triflobenzyl)- 15,6 Hz, 1H), 5,50 (d, J
1,2,3,4- = 15,5 Hz, 1H), 6,50
tetrahydroquina | (d, J = 12,2 Hz, 1H),
zolin-7- 6,65 (s, 1H), 7,22-7,18
carboxamit (m, 3H), 7,38 (d, J =
7,7 Hz, 1H), 7.44 (s,
1H), 8,75 (s, 1H),
10,34 (s, 1H).
(S)-1-(4-(2-
aminoetoxy)-2- | (500 MHz; DMSO-de):
clo-6- & 1,24 (s, 3H), 2,94 (s,
flobenzyl)-3,4- | 3H), 3,22 (s, 2H), 4,23
dimetyl-2-oxo- | (s, 2H), 4,55-4,96 (m,
S TR N 3H), 4,95 (d, J = 15,8
% @f *@{& | triflobenzyl)- | Hz, 1H), 5,53 (d, J = 205,22
1,2,3,4- 15,8 Hz, 1H), 7,16-7,19
tetrahydroquina | (m, SH), 7,44 (s, 2H),
zolin-7- 8,22 (bs, 3H), 8,79 (s,
carboxamit 1H).
hydroclorua
(S)-2-clo-3- (500 MHz; DMSO-dg):
((3,4-dimetyl- |0 1,22 (d, J = 6,1 Hz,
2-0x0-7- 3H), 2,61 (s, 3H), 2,94
] ((2,4,6- (s, 3H), 2,96 (s, 1H),
300 KPL ;@oiw*ﬁo. riflobenzyl)car | 3,10 (s, 3H), 3,20 (s.| 636,25
5 NG
)\@((“\ bamoyl)-3,4- 1H), 5,45 (s, 1H), 3,74
dihydroquinazo | (s, 1H), 4.41-4,49 (m,
lin-1(2H)- 2H), 4,54 (d, J = 6,15

yl)metyl)-4-

Hz, 1H), 4,99 (d, J =
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i Tén theo LCMS
Vi du Cau truc ITH-NMR
IUPAC [M+H]
flophenyl 15,45 Hz, 1H), 5,50 (d,
metyl(2- J = 15,75 Hz, 1H),

(metylamino)et | 7,16-7,23 (m, 4H),
yl)carbamat 7,39-7,44 (m, 1H), 7,48
hydroclorua (s, 2H), 8,76 (s, 1H),
8,81 (bs, 2H).

Céc thir nghiém sinh hoc

Tao dong 16 bao 6n dinh

a)

b)

Cac té bao biéu hién STING én dinh - cac dong té bao biéu hién STING

HEK293T én dinh dugc tao ra bang cach sit dung plasmit mua tir hang Invivogen,
CA, USA, céc plasmit nay chita cADN STING tao dong trong véc to pUNO-1
dudi su tac dong ctia gen khoi dong hEF1-HTLV va chira chu trac t6 hop mang
gen chuyén hoan chinh (cassette) chon loc Blasticidin. Cac plasmit
hSTING(R232), hSTING(H232), hSTING(HAQ) dugc mua tryc tiép tir hing
Invivogen trong khi hSTING (AQ) va hSTING (Q) duogc din xuit tir plasmit
hSTING(HAQ) va hSTING (R232) twong tng bang cach st dung phuong phap
tao dot bién truc tiép vi tri dua trén PCR. Nhiing véc to dugc chuyén nhiém riéng
biét vao cac té bao HEK293T bang cach st dung Lipofectamine (Invitrogen) va
cac t& bao dugc chuyén nhiém dugc lya chon theo phwong phéap lwa chon
Blasticidin. Cac té bao dugc chuyén nhiém nay tiép tuc dugc chon loc dong vo
tinh bang cach stt dung phuong phép pha lodng gidi han d8 c6 duge cac quan thé
tinh khiét dong vo tinh cla cac té bao HEK dugc chuyén nhiém véi timg bién thé
STING cua ngudi dugce dé cap o trén. Chi nhitng dong vo tinh nay duogc chon loc

trong d6 mrc do hoat hoa doc 1ap voi phéi ti cia STING 14 t6i thiéu.

Ciéc té bao biéu hién gen chi thi luciferaza 6n dinh - Céc dong té bao biéu hién gen

chi thi Luciferase HEK293T 4n dinh dugc tao ra bang cach st dung plasmit
pCADN4 dudi su tac dong cua gen khoi dong dé cam (g vé6i IRF. Gen khoi dong
nay bao gdbm nim phén tir dap Gmg duge kich thich béi interferon 1dp lai (ISRE)
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dugce dung hop voi gen khéi dong ti thiéu ISG54. Vector nay dugc chuyén nhiém
vao té bao HEK293T bing cach sir dung Lipofectamine (Invitrogen) va cac té bao
duogc chuyén nhiém dugc chon theo phuong phép lwa chon Zeocin. Cac té bao
duoc chuyén nhiém tiép tuc dugc chon loc tach dong vo tinh béng cac su dung
phuong phap pha lodng gidi han dé c6 dugc cac quan thé tinh khiét dong v tinh
ctia cac t& bao HEK dugc chuyén nhiém véi cAu tric gen chi thi luciferaza. Chi
nhimg dong vo tinh nay dugc chon loc trong d6 mirc 4o cam Gng doc 1ap voi phéi

tr cua luciferaza 1a toi thi€u. .

Thit nghiém Liciferaza

5 x 105 t& bao HEK293T-hSTING-Luciferaza dugc chon loc dong vo tinh duge tao mam
trong cac dia 384 giéng trong moi truong ting trudng va dugc kich thich boi cac hop chét
méi. Sau 20 gio gay kich thich, chét ndi trén bé mat duoc loai bé va hoat tinh cua gen chi
thi phy trg dugc do bang cach sir dung hé théng phat hién quanti-Luc (Invivogen) trén

may do quang ké Spectramax i3X.

Trong cac bang dudi day, cac khoang gia tri ECso db6i v6i cac hop chit dung 1am vi du
dugce dua ra. Cac khoang ECso dugc chi dinh 1a “A” la cho céc gia tri nho hon hoac béng
1 uM, “B” 1a cho céc gia tri 16n hon 1 uM va nhd hon hoac bang 10 uM, va “C” 1a cho
cac gia tri 16n hon 10 uM.

T4t ca cac hop chat trudc tién dugce thir nghiém trong budce sang loc so b0 dé thu dugc
“s$ 1an cam Ung” so voi cac mirc dudng co s¢ vé hoat tinh protein. Chi nhitng hop chat
ma ¢6 sb 1an cam tng > 1 dugc bao gdm trong bang va tat ca cac hop chat duge xem la

“c6 hoat tinh”.

Hoat tinh R232 & ngwoi

Vi Hoat Vi Hoat Vi Hoat Vi Hoat
du tinh du tinh du tinh du tinh
1 A 68 C 168 A 234 C
2 C 69 C 169 A 235 B
3 C 70 B 170 A 236 A
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66

166

A

233

299

67

167

A

300

Cac hop chét duoc lua chon tiép tuc dugc thir nghiém hoat tinh chéng lai protein STING

cia khi dudi dai duge bidu hién qua mic trong cac té bio HEK293T.

Hoat tinh STING ciia khi du6i dai

Vi Hoat Vi Hoat Vi du Hoat Vi Hoat
du tinh du tinh tinh du tinh
76 A 141 A 254 B 241 A
77 A 144 A 255 A 188 A
78 A 145 A 256 B 202 A
79 A 146 A 257 B 206 A
80 A 147 A 258 A 137 A
81 A 149 A 259 A 182 A
82 A 154 A 260 A 183 A
83 A 162 A 261 A 184 A
84 A 164 A 262 A 103 A
85 A 165 A 263 B 294 A
86 B 166 B 265 A 187 A
87 A 168 A 269 A 290 A
88 A 169 A 270 A 291 A
89 A 171 A 271 B 286 A
90 A 176 A 273 B 289 B
94. C 177 A 275 C 101 B
95 C 178 A 281 A 102 A
96 C 179 A 282 B 295 A
97 A 180 A 283 B 296 A
105 A 232 A 209 A 300 A
138 A 242 A 231 A
139 A 299 C 298 A
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Cdc dang da hinh cua STING

Cac dang da hinh nucleotit don cua STING cta ngudi da duge mo ta, co thé anh huéng
dén hiéu luc chtrc ning cua cac hop chit ma diéu bién hoat tinh protein STING (xem Yi
et. al ., Tap chi PLoS One, thang 10 ndm 2013, s 8 (10), €77846). Nam (5) dang da hinh
chinh ctia STING cia nguoi dugc thé hién trén Fig. 1, v6i ty 1€ hién mic trong cac quan

thé nguoi duge chi rd.

Céac bang dudi day cho thay hiéu luc ctia cac hop chit dugc chon loc ciia sang ché dbi véi

cac dang da hinh phd bién nht.

H232/REF
Hoat Hoat
Vi du tinh Vi du tinh
H232 H232

20 B 38 B

76 A 39 C
153 A 193 A
154 A 196 A
203 A 54 B
206 A 204 B
208 A 162 A
212 B 167 C
213 B 169 A
171 A 175 B
174 A 177 A
180 A 179 A
227 B 232 A
148 A 235 B
237 A 77 A

78 A 239 B
238 B 182 A
242 A 241 A

-274-



38193

80
257
261
262

141

81
268
290

188
296

147
185
298

243
246
252

88

87

137
264

138
281
283
285

85
293

HAQ

= -
= =
e 5 WM < @ |< ;|4 |« |< |0 |« < < A<
=S
=y O g 0T Qe ® (| (&Y%
= S g le el @ |2 (¢ |8 | |o Q|
V v={ N N e NN e e e (e (O | e
® = O
S = WM M|« < <m0« AR MA << <
s
=e
S REEE=RRERRIEEE]

-275-



38193

232 A 137 A
235 B 268 B

77 A 87 A
237 A 246 A

78 A 252 A
238 B 88 A
239 B 80 A
182 A 257 A
241 A 261 A
242 A 262 A
243 B 285 A
264 B 85 A
141 A 290 A

81 A 188 A
138 A 293 A
281 A 296 A
283 A 147 A
185 A 298 A

Thir nghiém biéu hién gen chi thi déi véi truc IRF & NFkB trong cdc té bao THP-1

Céc té bao THP1-Dual™ (Invivogen) dugc dan xuét tr dong té bao don bao THP1 cua
ngudi bang cach hop nhét én dinh hai cdu tric gen chi thi d& cam Gng. Két qua 13, cic té
bao THP1-Dual™ cho phép nghién ctru ddng thoi con dudng NF-kB, bang cach theo doi
hoat tinh cua SEAP duogc tiét ra, va con duong IRF, béng cach danh gia hoat tinh cua
luciferaza duoc tiét ra (Lucia). 5 x 10° té bao THP1-Dual™ d3 dugc tao mam trong cac
dia 384 giéng trong mdi trudng tang trudng va dugc kich thich béi cac hop chit méi. Sau
20 gio kich thich, cac chit ndi trén bé mit duge loai bo va cac protein cia gen chi thi dé
dang dugc do trong dich ndi trén bé mit ctia moi trudong nudi cdy té bao bang céach sur
dung thudc thir quanti-Blue™ (Invivogen), thudc thir phat hién SEAP, va quanti-Luc™

(Invivogen), thudc thir phat hién luciferaza trén may do quang ké Spectramax i3X.
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Céc khoang gia tri ECso cua cac hop chat dung lam vi du dugc thir nghiém trong thu
nghiém trén ddy dugc dwa ra. Cac khoang gia tri ECso nay dugc chi dinh 1a “A” v6i cac
gia tri nho hon hodc bang 1uM, “B” véi céc gia tri 16n hon 1uM va nhé hon hoac bing
10uM, va “C” voéi cac gia tri 16n hon 10puM.

IRF/NFkB
Hoat Hoat Hoat Hoat tinh
Vi du tinh tinh Vi du tinh THP-NFxB
THP- THP- THP-
IRF FxB IRF
20 B B 38 C B
76 A A 39 C C
153 A A 193 A A
154 A A 196 A A
167 C C 204 C C
169 A A 162 A A
171 A A 54 B B
174 B B 203 A A
175 C C 206 A A
177 A A 208 B B
179 A A 212 C C
180 A A 213 B B
227 B B 77 A A
148 B B 237 B B
232 A A 78 A A
235 C C 238 B B
252 B B 239 B B
88 A A 182 A A
80 B B 241 A A
257 A A 242 A A
87 A A 243 C C
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137 A A 246 A A
261 A A 264 B B
262 A A 141 A A

81 A A 281 A A
268 B B 283 A A
138 A A 285 A A
188 A A 85 A A
290 A A 296 A A
147 A A 185 B B
298 A A 293 A A

Thir nghiém tham tdch protein

5 x 10° t& bao HEK293T-hSTING-luciferaza duoc chon loc dong vo tinh duoc tao mam
trong céac dia 24 giéng trong 500ul moi trudng tang trudng va duge kich thich boi cac
hop chét m&i hogc mAu dbi chimg 1a chat dan (VC), tirc 1a dung moi khong 6 hop chét.
Sau 2 gio kich thich, cac té bao duge thu hoach qua qua trinh ly tdm va cac vién té bao
nho dugce lam tan trong chit dém RIPA (tris-Cl 20mM, NaCl 150mM, EDTA 0,5mM,
NP40 1% , SDS 0,05% ) chita dung dich hdn hop chét irc ché phosphataza 3 (1 lan)
(Sigma) va chét &rc ché proteaza (1 1an) (Roche) dé chiét cac phan doan tan cua protein.
10 pg protein da chiét dugc dién di trong gel SDS-PAGE 10% va chuyén vao cac mang
Immobilon-P (Millipore). Dich thdm tach dwgc i v6i khang thé dac hiéu dbi véi STING
da phosphoryl hoa (Ser366), IRF3 da phosphoryl héa (Ser396), STING tbng s6, ACTIN
(Cell tin hiéu) va IRF3 (Abcam). Khang thé thit cdp khang khang thé tho duge danh déu
biang HRP (Abcam) va co chét Clarity MaxTM western ECL (BioRad) duoc st dung dé
]am hién thi cac dai v6i su trg gitip ciia may thu anh BioRad XRS plus. Cac thir nghiém

duoc thé hién trén Fig. 2.

Phdn tich cdc Xytokin bing phwong phdp ELISA

2 x 103 t& bao don nhan méau ngoai vi (PBMC) cua ngudi vira méi dugc phén 1ap bang
cach st dung Histopaque (Sigma) tu thé cho khoe manh khac nhau duoc kich thich béi
cac hop chit mai (10uM) trong 200pl mdi truong nudi ciy trong 6 gio. Moi trudng dich

ndi 1én trén bé mat sau khi xir Iy duoc thu hoach va luu trit & -80°C trong céac phan phan

-278-



38193

wéc khac nhau dé phéan tich xytokin dugc tiét ra. Cac murc xytokin IFNp, IFNa, IL6,
CXCL10 va TNFa dugc do bang cach sir dung cac huéng din cua cac nha san xuit trong
tng. IFNP, IFNo. duoc mua tir hang PBL Assay science, [L6, CXCL10 duoc mua tir hang
Abcam va TNFa dugc mua tir cic hé théng nghién clru va phat trién (R&D). Céc két qua
dugc thé hién trén Fig. 3.

Cdc thi nghiém khéi u in vivo

1 x 10°t& bao khéi u CT26 biéu hién mot cach on dinh R232.hSTING dugce tiém dudi da
trong 100 pl RPMI & phia bén phai swon cta cic con chudt Balb/C. Sau khi cdy ghép
khdi u, khi kich thudce khdi u trung binh 1a khoang 50mm? dén 70mm?3, chudt duogc chia
ngAu nhién thanh cac nhém khac nhau. Tong s6 chudt cho m&i nhém 1a khoang tir 5 dén
8. Cac thuc thé hoa hoc méi ma di duoc thir nghiém trong mo hinh khéi u nay duogc xay
dung cong thirc bao ché trong PEG400 100%. Péi véi cac nhém didu tri, cac hop chat
duoc tiém theo lidu vao trong khdi u ba 14n trong mot tudn. Cac con Vvt dbi chimg dugc
tiém chat dan thudc qua duong twong tur va lich biéu tuong tu voi viéc dung hop chét
theo lidu, va duge xac dinh 1a cic mau dbi ching str dung chét dan thubc (VC). Su phat
trién cta cac khéi u duge do thuong xuyén trong sudt qua trinh nghién ctru, va két qua

duogc thé hién trén Fig. 4.

Két luin
Céc tac gia sang ché da tong hop duogc sb lugng 16n cac hop chét c6 cong thirc chung (I).
Céc tac gia sang ché da chimg minh rang cic hop chét nay hoat héa protein STING, va

nhu vay co thé dugc dung dé diéu tri mot s6 bénh, bao gém ca bénh ung thu.
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YEU CAU BAO HO

1. Hop chét c6 cong thire (I):

|
A x3 R
=y [

7 2
RT )R AN N

ey

, trong d6 X! 1a CR! hodc N;

X212 CR? hoic N;

X31a CR? hoic N;

Q 12 C=0, S=0, SO,, C=S hoic CR'R?;

L 1a C;-Cs alkyl tuy y dugce thé, C;-Cs polyfloalkyl, C3-Cg xycloalkyl tiiy y dugc thé, Cy-
Cs alkenyl tiy ¥ duoc thé, Co-Cs alkynyl tiry ¥ duge thé, C=0, $=0, SO, -CH2C(0)-, -
CH;CONH-, hodc -CONH-;

R!, R va R3 mdi nhém doc 14p dwoc chon tir nhém gom ¢ H, halogen, CN, hydroxyl,
COOH, CONR'R2, NR!R2, NHCOR!, C;-Cs alkyl tily y duge thé, C1-Cs polyfloalkyl, Ci-
Cs alkylsulfonyl tuy y duoc thé, C3-Cs xycloalkyl don vong hodc hai vong tiiy y duoc thé,
C»-Cs alkenyl ty v duoc thé, Co-Cs alkynyl tiy y duoc thé, C1-Cs alkoxy tity ¥ dugc thé,
nhém C;-Cs alkoxycarbonyl tuy y dugc thé, Cs-Cyo aryl don vong hodc hai vong tuy y
dugc thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy y dugc thé, di vong
don vong hodc hai vong co tir 3 dén 8 canh thy y dugc thé, aryloxy tuy y dugc thé,
heteroaryloxy tuy y dugc thé, va heteroxyclyloxy tuy y dugc thé;

R va R’ mdi nhém doc 1ap duoc chon tir nhom gdém 6 H, halogen, Ci-Cs alkyl tiry y
duoc thé va (Cs-Cg) xycloalkyl tity y duge thé; hodc R* va R’ ciing v6i nguyén tir ma
chting gén vao tao thanh vong xoin; '

RS 1a vong tlly ¥ dugc thé bang mot hodc nhiéu nhém R'2, trong d6 vong nay duge chon
tir nhém gdm c6 Cs-Cyo aryl don vong hodc hai vong, heteroaryl don vong hoac hai vong
c6 tr 5 dén 10 canh, C3-Cs xycloalkyl; di vong don vong hodc hai vong c6 tir 3 dén 8
canh;
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Y 14 C-Cs alkyl tity ¥ duoc thé, C1-C3 polyfloalkyl, C»-Ce alkenyl tity y dugc thé, C-Cs
alkynyl tuy y duoc thé, C3-Cs xycloalkyl tuy y duge thé, hodc di vong don vong hodc hai
vong co tir 3 dén 8 canh tiy ¥ dugc thé;

R’ 1a H, C1-Cs alkyl tity ¥ duoc thé, sulfonyl tuy y dugc thé, Ci-Cs alkylsulfonyl tiy y
dugc thé, C3-Cs xycloalkyl tuy y duge thé, C»-Cs alkenyl tuy y dugc thé hodc C»-Cs
alkynyl tuy y duoc thé;

R8 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don vong hodc hai
vong c6 tir 5 dén 10 canh tiy ¥ duge thé, C3-Cs xycloalkyl don vong hodc hai vong try y
duge thé hodc di vong don vong hodc hai vong ¢6 tir 3 dén 8 canh tiy y duoc thé;

RY va R1® mdi nhém doc 1ap duwoc chon tir nhém gdm c6 C1-Cs alkyl tiy y duoc thé, H,
halogen, CN, CO,H, CONR'R?, azido, sulfonyl, C1-Cs polyfloalkyl, Ci-Cs thioalkyl tuiy y
dugc thé, C1-Cs alkylsulfonyl tuy y dugc thé, C3-Cs xycloalkyl tuy y duge thé, C»-Cs
alkenyl tuy y dugc thé, C,-Cs alkynyl tiy y dugc thé, C1-Cs alkoxy tuy y dugc thé, C1-Cs
alkoxycarbonyl tuy y dugc thé, Cs-Cio aryl don vong hodc hai vong tuy y dugc thé,
heteroaryl don vong hoac hai vong ¢o tir 5 dén 10 canh tiy y dugc thé, di vong tuy ¥y
duge thé, aryloxy tily y dugc thé, va heteroaryloxy tuy ¥ duoc thé; hoic R’ vaR!? cung
v6i nguyén to C ma ching gin vao co6 thé két hop dé tao thanh vong xodn ty v duoc thé;
R! duge chon tir nhém gdm c6 Ci-Cs alkyl tdy ¥ dugc thé, H, hydroxyl, Ci-Cs
polyfloalkyl, Ci-Cs thioalkyl tuy y duogc thé, C,-Cs alkylsulfonyl tuy y duoc thé, C3-Cs
xycloalkyl tuy y dugc thé, C,-Cs alkenyl tiy y duge thé, C,-Cs alkynyl tuy y duge thé,
C1-Cs alkoxy tuy y dugc thé, C1-Cs alkoxycarbonyl tuy ¥ dugc thé, Cs-Cyo aryl don vong
hodc hai vong tuy ¥ duoc thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tury
y dugc thé, di vong ty ¥ duge thé, aryloxy tuy y dugc thé, va heteroaryloxy tuy y dugc
thé:

nhém R!2 hoic mdi nhém R'2 doc 14p duge chon tir nhém gdm c6 halogen, OH,
OP(0)(OH),, NRPR', CONRBRM, CN, COORP, NO, azido, SOR!, OSO.RY,
NRBSO,R™, NRBC(O)R™, O(CH2).OC(O)R", NRB(CH2).OC(O)R™, OC(O)RY,
OC(0)OR'3, OC(O)NR"R™, OC(0)O(CH2),COOR™, OC(O)NR!3(CH,),COOR™, C1-Cs
alkyl tuy y dugc thé, C1-Cs alkoxy tuy y dugc thé, aryloxy tuy y duoc thé, heteroaryloxy
thy y duoc thé, Cs-Cio aryl don vong hodc hai vong tiry y duge thé, heteroaryl don vong
hodic hai vong c6 tir 5 dén 10 canh tiy ¥ dugc thé, C3-Cs xycloalkyl tity ¥ dugc thé va di

vong don vong hodc hai vong co tir 3 dén 8 canh tity ¥ duoc thé;
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RS va R™ mdi nhém doc 1ap duoc chon tir nhém gdm c6 H, C1-Cs alkyl tiry ¥ duge thé,
C3-Cs xycloalkyl don vong hodc hai vong tuy y duoc thé, Cs-Cio aryl don vong hogc hai
vong tuy y duogc thé, heteroaryl don vong hodc hai vong c6 tir 5 dén 10 canh tuy y dugc
thé, va di vong don vong hoic hai vong c6 tir 3 dén 8 canh tuy ¥ duoc thé; va

n 12 s6 nguyén nam trong khoang tir 0 dén 6;

hodc phtre hop, mubi, solvat, dang hd bién hodc dang da hinh dugc dung ctia né.

2. Hop chit theo diém 1, trong do:
-X'1a CR!, X2 1a CR2? va X3 1a CR3, tuy y trong d6 R!, R? va R’ mdi nhém 1a H; hodc

- mdt hodc hai nhém trong s6 X!, X2 va X3 1a N.

3. Hop chét theo diém bat ky trong s6 cac diém néu trén, trong d6 R khéc véi R10
sao cho hop chét c6 cong thirc (I) xac dinh nguyén tir cacbon ma R® va R'® dugc lién két
ddng hoa tri vao 12 trung tam 14p thé thir nhit va x4c dinh chat ddng phan déi anh S, t6t
hon 1a trong d6 hop chét nay 13 hop chét c6 cong thire (I)-ent 1:

R6

0 IS
3
RS,Y\NJKK/X ‘ Vg

R’ x%x1 N N. 11
RQ R'IO
() ent.
R? 1a H va R1 1a C;-Cs alkyl tiry ¥ duoc thé, halogen, C3-Cs xycloalkyl hodc Ci-Cs
polyfloalkyl, t6t hon nita trong d6 R'° 1a metyl.

4. Hop chét theo diém bat k¥ trong sb cac diém néu trén, trong do

- R dwoc chon tir nhém gdm c6 C1-Cs alkyl tiy y duge thé, H, hydroxyl, Ci-Cs
polyfloalkyl, C3-Cs xycloalkyl tuy y dugc thé, C1-Cs alkoxy tuy y dugc thé va C,-Cs
alkenyl tity v dugc thé, tiy ¥ trong do R!! 1a metyl;

- Q 14 C=0, SO, hoge CR*R?, va tot hon 1a C=0;

-1 12 C;-Cs alkyl tuy ¥ duoc thé, -CH>C(O)- hodc -CH,CONH- , tiiy y trong d6 L 1a -
CH,-, -CH,CH,-, -CH2CH>CH,-, C(Me)H, CF2 hodc C(H)F;

-R7 12 H hogc C1-Cs alkyl tiy ¥ dugc thé; va/hodc

- Y 14 C1-Cs alkyl tuy ¥ duoc thé.
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5. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 R 1a vong tiy ¥
dugc thé bing mét hode nhidu nhém R'2, trong d6 vong nay duge chon tir nhém gom c6
Cs-Cio aryl don vong hodc hai vong; va heteroaryl don vong hodc hai vong ¢6 5 dén 10
canh, tity ¥ trong d6 R® bao gdm vong dugc thé bang tir 1 dén 5 nhém R'%, va nhom R*
hodc mdi nhém R'? doc 1ap duoc chon tir danh sach bao gdm halogen, Ci-Cs alkyl, CN,
C1-Cs alkoxy, Ci-Cs polyfloalkyl, azido, NR'R%, CONR'R?, OR', OH va OP(O)(OH)z,
tdt hon 13 trong d6 R® 1a phenyl hodc naphtyl tuy y dugc thé bang mot hoic nhiéu nhém
R'2, t4t hon nita 13 trong d6 R® 13 phenyl hodc naphtyl dugc thé bang 1 hogc 2 halogen, va
thy v duge thé tiép bang hydroxyl.

6. Hop chét theo diém bat k¥ trong s6 cac diém néu trén, trong d6 R® 1a Cs-Cyo aryl
don vong hodc hai vong tuy y duoc thé hodc heteroaryl don vong hodc hai vong ¢6 5 dén
10 canh tuy y dugc thé, tiry ¥ trong do:

- R® 1a phenyl tuy y dugc thé, pyridin tuy ¥ dugc thé, naphtyl tuy y dugc thé, furanyl tuy
vy duoc thé, benzofuranyl thy y dugce thé, thiophen tly y duoc thé, pyridofuran tuy y dugc
thé, benzoxazol tuy y dugce thé hodc benzothiazol tuy y dugc thé; va/hoic

- R? bao gém tir 1 dén 5 phén tir thé, va ph::in tr thé hodc mdi phén tr thé doc lap dugce
chon tir danh sach bao gém C1-C¢ alkyl, halogen, OH, C;-Cs alkoxy, CONR'R?, CN,
azido, NO,, NH,, OCH,CH,OH, OCH,C(O)OH, OP(O)(OH); va di vong don vong hodc
hai vong ¢ 3 dén 8 canh tuy y dugc thé.

7. Hop chét theo diém 1, trong do:

X'1a CRY;

X2 1a CR?

X3 1a CR?;

Q 1a C=0 hoic CR*R?;

L 1a C1-Cs alkyl tuy ¥ duoc thé;

Y 1a C1-Cs alkyl tuy ¥ duge thé;

R!, R? va R?® mbi nhém doc 1ap duoc chon tir nhém gdm c6 H, halogen, CN, C;-Cs alkyl
thy v duoc thé, Ci-Cs polyfloalkyl, va Cs-Cs xycloalkyl don vong hodc hai vong tuy ¥

duoc thé;
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R* va RS mdi nhom doc 1ap dugc chon tir nhém gom 6 H va C1-Cs alkyl;

RS 1a vong tuy ¥ dugc thé bing mot hodc nhiéu nhém R'2, trong d6 vong nay duge chon
tir nhém gdm c6 Cs-Cio aryl don vong hodc hai vong, heteroaryl don vong hodc hai vong
c6 tir 5 dén 10 canh; va C3-Cs xycloalkyl;

R71a H;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y dugc thé, heteroaryl don vong hoic hai
vong ¢6 tir 5 dén 10 canh tiy y dugc thé;

R® va RY mdi nhém doc 1ap duge chon tir nhém gdm c6 C1-Cs alkyl tiry ¥ duoc thé, H,
halogen, CN, hydroxyl, azido, NR'R?, C;-Cs polyfloalkyl, C3-Cs xycloalkyl tuy y duogc
thé, C1-Cs alkoxy tuty y duoc thé hoac C»-Cs alkenyl tiy ¥ dugc thé; va

R! dwoc chon tir nhém gdm c6 Ci-Cs alkyl tity ¥ duge thé, H, hydroxyl, NR'R%, Ci-Cs
polyfloalkyl, Cs3-Cs xycloalkyl tuy y dugc thé, C1-Cs alkoxy ty y dugc thé hozic C»-Cs
alkenyl tuy y dugc thé.

8. Hop chét theo diém 7, trong do:

X!'1a CH;

X?1a CH;

X3 1a CH;

Qla C=0;

L 1a C;-C; alkyl;

Y 1a Ci-C; alkyl;

R® 1a vong tuy y dugc thé bang mot hoic nhiéu nhém R'2, trong d6 vong nay dugc chon
tir nhom gdm c6 Cs-Cio aryl don vong hodc hai vong; va heteroaryl don vong hodc hai
vong cO tu 5 dén 10 canh;

R® 1a Cs-Cyo aryl don vong hodc hai vong tuy y duoc thé hoac heteroaryl don vong hodc
hai vong co tu 5 dén 10 canh tuy ¥ dwoc thé;

R® va R' mdi nhém doc 1ap duge chon tir nthém gdm c6 Ci-Cs alkyl tiy ¥ dugc thé, Co-
C4 alkenyl tuy y duoc thé, H, halogen, CN va azido; va

R!! dugc chon tir nhém gdm c6 C1-Ce alkyl tuy ¥ duge thé, C»-C4 alkenyl tuy y dugc thé
va H;

va/hodc trong do:

L 1a -CHz-;
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Y 1a -CH»-;

RS 14 phenyl hoac pyridinyl tity ¥ dugc thé bang mét hodc nhiéu nhém R'?;
R® 1a vong phenyl tiiy ¥ dugc thé;

R? va R'% mdi nhém doc 1ap dugc chon tir nhém gdm c6 C1-Cs alkyl va H; va

R!! duoc chon tir nhém gdm c6 C1-Cs alkyl va H.

9. Hop chét theo diém 8, trong do:
RS 13 vong tuy ¥ dugc thé bang it nhat mdt nhém R'%, trong d6 nhém R'> hodc mdi nhém
R12 doc 1ap dwoc chon tir nhém gdm c6 halogen, -OH, Ci-Cs alkoxy tuy ¥ dugc thé,
amino, C1-Cs alkyl tuy ¥ dugc thé va C(O)NHa;
R® dugc thé bang it nhat mot halogen;
R® va R1% mbi nhém ddc 1ap duge chon tir nhoém gbm c6 CHs va H; va
R!! dugc chon tir nhém gém c6 CH; va H,
tuy y trong do:

RS dugc thé bang mot hodc hai halogen, va halogen hodc mdi halogen doc 1ap 1a
clo hoic flo, tuy y trong d6 R® con dugc thé bang hydroxyl; va

R®1a 2 hodc 3 halogen dugc thé, va halogen hoic mdi halogen 12 flo.

10.  Hop chét theo diém 1, trong d6 hop chét nay la:
1-(3,5-diflobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-tetrahydroquinazolin-7-
carboxamit;

1-(3,5-diflobenzyl)-3-metyl-N-((5-metylfuran-2-yl)metyl)-2-oxo0-1.2,3,4-
tetrahydroquinazolin-7-carboxamit;
3-xyclopropyl-1-(3,5-diflobenzyl)-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-(2,4-diflobenzyl)-1-(3,5-diflobenzyl)-3-metyl-2-oxo-1 ,2.3,4-tetrahydroquinazolin-7-
carboxamit;

1-(2-clo-6-flobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-
7-carboxamit;

1-(4-flobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-7-

carboxamit;
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1-(3,5-diflobenzyl)-3-etyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit;
1-(2,4-diflobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit;

1-(2-flo-6-metylbenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flo-6-metoxybenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-brom-6-flobenzyl)-3 -metyl—2-oxo-N-(2,4,6—triﬂobenzyl)- 1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahy droquinazolin-7-
carboxamit;

1-(2-flo-3-metylbenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(3-carbamoylbenzyl)-3-metyl-2-oxo-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(3,5-diflobenzyl)-3-isopropyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-(benzofuran-2-ylmetyl)-1-(3,5-diflobenzyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-4-flobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-
7-carboxamit;
1-(3,5-diflobenzyl)-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit;
1-(2-clobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-
carboxamit;
3-metyl-1-((2-metylthiazol-5-yl)metyl)-2-oxo-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-2-0x0-3-(pyrimidin-2-yl)-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-((6-metoxybenzofuran-2-yl)metyl)-3-metyl-2-oxo0-1,2,3,4-

tetrahydroquinazolin-7-carboxamit;
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1-(2-clo-6-flobenzyl)-N-((6-flobenzofuran-2-yl)metyl)-3-metyl-2-0xo0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-((5-flobenzofuran-2-yl)metyl)-3-metyl-2-0xo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-metyl-N-(3-(oxazol-2-yl)benzyl)-2-0x0-1,2.3,4-
tetrahydroquinazolin-7-carboxamit;
N-(2-(1H-1,2,4-triazol-1-yl)etyl)-1-(2-clo-6-flobenzyl)-3-metyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-((5-hydroxybenzofuran-2-yl)metyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-metyl-N-(3-(1-metyl-1H-pyrazol-3-yl)benzyl)-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-clo-6-flobenzyl)-3-metyl-N-(3-(1-metyl-1 H-pyrazol-S-yl)behzyl)-2-oxo- 1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-(2-flobenzyl)-3-metyl-2-oxo-1,2,3,4-tetrahydroquinazolin-7-
carboxamit;
1-(2-clo-6-flobenzyl)-3-metyl-N-(3-(4-metylpiperazin-1-yl)benzyl)-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-(benzofuran-5-ylmetyl)-1-(2-clo-6-flobenzyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
3-metyl-1-((5-metylisoxazol-3-yl)metyl)-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-(1-metyl-1H-imidazol-4-y1)-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-((1,2,5-thiadiazol-3-yl)metyl)-3-metyl-2-oxo-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
3-metyl-1-((2-metyloxazol-4-yl)metyl)-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
3-metyl-1-((1-metyl-1H-imidazol-4-yl)metyl)-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3.,4-
tetrahydroquinazolin-7-carboxamit;
3-metyl-1-((5-metyl-2-(m-tolyl)oxazol-4-yl)metyl)-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-

tetrahydroquinazolin-7-carboxamit;
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1-(2-xyano-6-flobenzyl)-3-metyl-2-oxo-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
3-metyl-1-((5-metyl-2-(p-tolyl)oxazol-4-yl)metyl)-2-oxo0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-(2-flo-6-metoxybenzyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((2-(4-flophenyl)- 5-metyloxazol-4-yl)metyl)-3-metyl-2-oxo0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
N-(benzo[d][1,3]dioxol-4-ylmetyl)-1-(2-clo-6-flobenzyl)-3-metyl-2-0x0-1.2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-clo-6-flobenzyl)-N-((2,3-dihydrobenzo[b][ 1,4]dioxin-5-yl)metyl)-3-metyl-2-oxo-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;

1-((6-floimidazo[ 1,2-a]pyridin-2-yl)metyl)-3-metyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(4-flo-2-metoxybenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-((7-metoxybenzofuran-2-yl)metyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-metyl-N-((5-nitrobenzofuran-2-yl)metyl)-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-metoxy-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-(benzofuran-4-ylmetyl)-1-(2-clo-6-flobenzyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-metyl-N-((1-metyl-1H-indazol-6-yl)metyl)-2-0x0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-(benzofuran-6-ylmetyl)-1-(2-clo-6-flobenzyl)-3-metyl-2-oxo0-1,2,3.4-
tetrahydroquinazolin-7-carboxamit;
3-metyl-1-((1-metyl-1H-pyrazol-5-yl)metyl)-2-ox0-N-(2,4,6-triflobenzyl)-1,2.3,4-
tetrahydroquinazolin-7-carboxamit;
3-metyl-1-((3-metylisoxazol-5-yl)metyl)-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3.4-

tetrahydroquinazolin-7-carboxamit;
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3-metyl-1-((1-metyl-1H-1,2,3 -triazol-4-yl)metyl)-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flo-6-(triflometyl)benzyl)-3-metyl-2-ox0-N-(2,4,6-triflobenzyl)-1.2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((1,5-dimetyl-1H-pyrazol-3-yl)metyl)-3 -metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-((5-aminobenzofuran-2-yl)metyl)-1-(2-clo-6-flobenzyl)-3-metyl-2-oxo-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-metyl-2-0x0-N-((2-oxoindolin-5-yl)metyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-(2,6-diflo-4-metoxybenzyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-N-(4-flo-2-metoxybenzyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2,6-diclobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamit;

1-(2-flo-3-metoxybenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((3-xyclopropylisoxazol-5-yl)metyl)-3 -metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(imidazo[ 1,2-a]pyridin-2-ylmetyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(6-clo-2-flo-3-metylbenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((4-brom-1,3-dimetyl-1H-pyrazol-5-yl)metyl)-3 -metyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
3-(benzyloxy)-1-(2-clo-6-flobenzyl)-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3-hydroxy-2-oxo-N-(2,4,6-triflobenzyl)-1,2,3.4-
tetrahydroquinazolin-7-carboxamit;
1-(3,5-diflobenzyl)-3-metyl-N-(2,4,6-triflobenzyl)-3,4-dihydro-1H-

benzo[c][1,2,6]thiadiazin-7-carboxamit 2,2-dioxit;
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1-(2-clo-6-flobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2.3 ,4-tetrahydropyrido[3,2-
d]pyrimidin-7-carboxamit;
1-(3,5-diflobenzyl)-3-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydropyrido[3,2-
d]pyrimidin-7-carboxamit;
N-(benzofuran-2-ylmetyl)-1-(2-clo-6-flobenzyl)-3-metyl-2-oxo-1,2,3,4-
tetrahydropyrido[3,2-d]pyrimidin-7-carboxamit;

1 -(2-clo-6-ﬂ0benzyl)-3,4—dimetyl-Z-oxo-N-(2,4,6-triﬂobenzyl)- 1,2,3.,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-Clo-6-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3.4-
tetrahydroquinazolin-7-carboxamit;
(R)-1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-((5-clo-3-flo-2-metylpyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,6-diflo-4-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,6-Diflo-4-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,6-diflo-4-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2,6-diflo-4-(3-hydroxypropoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-3-(4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-3,5-diflophenoxy)propyl dihydro phosphat;
(S)-(4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-3,5-diflophenoxy)metyl dihydro phosphat;
(S)-4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yDmetyl)-3,5-diflophenyl dihydro phosphat;

(S)-4-Axetamidobenzyl-(4-((3 ,4-dimetyl-2-o0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenyl) carbonat;

(S)-Benzyl-3-(((4-((3 ,4-dimetyl-2-ox0-7-((2,4,6-triflobenzyl)carbamoyl)-3.4-
dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenoxy)carbonyl)(metyl) amino)propanoat;
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(S)-1-(2-Clo-6-flo-3-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2-Clo-6-flo-3-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-2-clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-4-flophenyl dihydro phosphat;
(S)-(2-Clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)metyl dihydro phosphat;
(S)-2-(2-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yDmetyl)-3,4-diflophenoxy)etyl dihydro phosphat;
(S)-4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-3-flophenyl dihydro phosphat;
(S)-2-((1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-0x0-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamido)metyl)-5-flophenyl dihydro phosphat;
(S)-3-(2-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-3,5-diflophenoxy)propyl dihydro phosphat;

(S)-2-(2-clo-3-((3 ,4-dimetyl-2-ox0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)etyl dihydro phosphat;
(S)-3-(2-clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3.4-
dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)propyl dihydro phosphat;
(S)-2-(4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yDmetyl)-3,5-diflophenoxy)etyl dihydro phosphat;
(S)-3-clo-4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-5-flophenyl dihydro phosphat;
(S)-2-((3.,4-dimetyl-2-0x0-7-((2.4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-3,4-diflophenyl dihydro phosphat;
(S)-2-((1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-oxo0-1,2,3,4-tetrahydroquinazolin-7-
carboxamido)metyl)-3-flophenyl dihydro phosphat;
(S)-4-((1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-0x0-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamido)metyl)-3,5-diflophenyl dihydro phosphat;
(S)-3-((3,4-dimetyl-2-0x0-7-((2.4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-2,4-diflophenyl dihydro phosphat;
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(S)-2-(3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yDmetyl)-2,4-diflophenoxy)etyl dihydro phosphat;
(S)-3-(3-((3.,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yDmetyl)-2,4-diflophenoxy)propyl dihydro phosphat;
(S)-2-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yDmetyl)-3,5-diflophenyl dihydro phosphat;
(S)-1-(2-Clo-6-flo-3-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-Clo-6-flo-3-(3-hydroxypropoxy)benzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-4-Axetamidobenzyl-(2-clo-3-((3.4-dimetyl-2-0x0-7-((2,4,6-triflob enzyl)carbamoyl)-
3,4-dihydroquinazolin-1(2H)-yl)metyl)-4-flophenyl) carbonat;

(S)-Benzyl 3-(((2-clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-4-flophenoxy)carbonyl)(metyl)amino)propanoat;
(S)-1-(3-Carbamoyl-2,6-diflobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

axit (S)-3-((3,4-Dimetyl-2-ox0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-2,4-diflobenzoic;
(S)-1-(2,6-Diflo-3-((2-hydroxyetyl)carbamoyl)benzyl)-3 ,4-dimetyl-2-ox0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(4-(Allyloxy)-2,6-diflobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(48)-1-(4-(2,3-Dihydroxypropoxy)-2,6-diflobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(4-((R)-2,3-Dihydroxypropoxy)-2,6-diflobenzyl)-3 ,4-dimetyl-2-ox0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(4-((S)-2,3-Dihydroxypropoxy)-2,6-diflobenzyl)-3,4-dimetyl-2-0x0-N-(2,4.6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
1-(2-Clo-6-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydropyrido[3,2-d]pyrimidin-7-carboxamit;
(S)-N,1-bis(2,6-diflo-4-metoxybenzyl)-3,4-dimetyl-2-oxo-1,2,3 ,4-tetrahydroquinazolin-

7-carboxamit;
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(S)-N,1-bis(2,6-Diflo-4-hydroxybenzyl)-3,4-dimetyl-2-oxo0-1 ,2,3,4-tetrahydroquinazolin-
7-carboxamit;

(5)-1 -(2-C10-6-ﬂobenzyl)-N-(2-hydr0xyetyl)-3,4-dimety1—2-0x0-N-(2,4,6-triﬂobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
1-(3,5-diflobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit; |
1-(2-flo-6-metoxybenzyl)-3,4-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1.2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-brom-6-flobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-flo-6-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flo-6-metylbenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(6-clo-2-flo-3-metylbenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flo-3-metylbenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2,6-diflo-4-metoxybenzyl)-3,4-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flo-5-metoxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1.2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(5-carbamoyl-2-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1.2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-flo-3-metylbenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(6-clo-2-flo-3-metylbenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-flo-4-metylbenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-amino-6-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1.2,3,4-

tetrahydroquinazolin-7-carboxamit;
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1-(2-flo-6-(metylamino)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-(dimetylamino)-6-flobenzyl)-3 ,A-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((5-clo-3-flo-2-metylpyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(6-clo-2,3-diflobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2,3-diflo-6-metoxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3.,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-3,6-diflobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((3-flo-2-metylpyridin-4-yl)metyl)-3 ,4-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flo-4-hydroxybenzyl)-3,4-dimetyl-2-oxo-N-(2,4,6-triflobenzyl)-1 ,2,3.4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-amino-6-flobenzyl)-3,4-dimetyl-2-o0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-flo-5-metoxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3.,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-((5-clo-3-flo-2-metoxypyridin-4-yl)metyl)-3 ,4-dimetyl-2-o0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;

(S)-metyl 2-clo-3-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-4-flobenzoat;
(S)-1-(3-carbamoyl-2-clo-6-flobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-2-(4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-
1(2H)-yl)metyl)-3,5-diflophenoxy)etyl 2-aminoaxetat;
(S)-1-(3-amino-2-clo-6-flobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-4-metyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-

7-carboxamit;
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1-benzyl-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamit;

1-(2-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamit;

1-(2,6-diflobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-flo-6-(triflometyl)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-(2.4-diflobenzyl)-1-(2-flobenzyl)-3,4-dimetyl-2-0x0-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamit;

3,4-dimetyl-1-((2-metylpyridin-4-yl)metyl)-2-oxo-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;

3 4-dimetyl-1-((3-metylisoxazol-5-yl)metyl)-2-ox0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;

3,4-dimetyl-1-((5-metylisoxazol-3 -yl)metyl)-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
2-((3,4-dimetyl-2-ox0-7-((2,4,6-triflobenzyl)carbamoyl)-3 ,4-dihydroquinazolin-1(2H)-
yl)metyl)-3-flophenyl metansulfonat;

1-(2,4-diflo-6-(triflometoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((3-flopyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-6-flobenzyl)-3,4-dimetyl-N-((5-metylfuran-2-yl)metyl)-2-oxo-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;
N-(benzofuran-2-ylmetyl)-1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-oxo-1 ,2,3.,4-
tetrahydroquinazolin-7-carboxamit;

N, 1-dibenzyl-3,4-dimetyl-2-oxo-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
1-(2,6-dimetylbenzyl)-3,4-dimetyl-2-oxo-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-(diflometoxy)-6-flobenzyl)-3 ,4-dimetyl-2-o0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-

tetrahydroquinazolin-7-carboxamit;
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1-(2-flo-4-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(4-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamit;

1-(4-clo-2-flobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-brom-6-flo-3-metylbenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3.,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-clo-4-flobenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1 -(4-clo-2,6-diﬂobenzyl)-3,4-dimetyl-2-oxo-N-(2,4,6-triﬂobenzyl)- 1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((1,3-dimetyl-1H-pyrazol-5-yl)metyl)-N-((5 -flobenzofuran-2-yl)metyl)-3,4-dimetyl-2-
o0x0-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
1-((4-flo-1,3-dimetyl-1H-pyrazol-5-yl)metyl)-N-((5 -flobenzofuran-2-yl)metyl)-3,4-
dimetyl-2-o0x0-1,2,3,4-tetrahydroquinazolin-7-carb oxamit;
1-(2-flo-6-(metylsulfonamido)benzyl)-3 ,A-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit

1-(2-axetamido-6-flobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-((3-flopyridin-2-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

axit 2-(4-((3,4-dimety1-2-oxo-7-((2,4,6-triﬂobenzyl)carbamoyl)-3,4-dihydr0quinazolin-
1(2H)-yl)metyl)-3-flophenoxy)axetic;

axit 2-(3-((3,4-dimety1-2-oxo-7-((2,4,6-triﬂobenzyl)carbamoyl)-3,4-dihydroquinazolin-
1(2H)-yDmetyl)-4-flophenoxy)axetic;

1-(2-flo-4-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
1-(2-flo-5-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-((3-brom-5-flopyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-

1,2,3.4-tetrahydroquinazolin-7-carboxamit;
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1-(2-flo-5-(2-hydroxyetoxy)benzyl)-3 ,A-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

axit 2-(2-((3,4-dimety1—2-0xo-7—((2,4,6-triﬂ0benzyl)carbamoyl)-3,4-dihydr0quinazolin-
1(2H)-yl)metyl)-3-flophenoxy)axetic;
1-(2-clo-6-flobenzyl)-N-(4-hydroxybenzyl)-3,4-dimetyl-2-oxo-1 ,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-flo-6-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((5-flo-2-metylpyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-((3-flo-6-metylpyridin-2-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(4-azidobenzyl)-3 ,4-dimetyl-2-ox0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

axit 2-(4-((1-(2-clo-6-flobenzyl)-3,4-dimetyl-2-0x0-1,2,3 ,4-tetrahydroquinazolin-7-
carboxamido)metyl)phenoxy)axetic;

(S)-1-(2,3-diflo-6-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,3-diflo-6-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(4-aminobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

axit (S)-2-(2-((3 ,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-3,4-diflophenoxy)axetic;
(S)-1-(2-clo-6-flobenzyl)-N-(2-flo-6-metoxybenzyl)-3 ,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(2,6-diflo-4-metoxybenzyl)-3 ,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(4-flo-2-metoxybenzyl)-3 ,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(3-flo-5-metoxybenzyl)-3 ,4-dimetyl-2-ox0-1,2,3,4-

tetrahydroquinazolin-7-carboxamit;

-297-



38193

(S)-1-(2-clo-6-flobenzyl)-N-(2-flo-3-metoxybenzyl)-3 ,4-dimetyl-2-0x0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(3-flo-5-hydroxybenzyl)-3 ,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(2-flo-6-hydroxybenzyl)-3 ,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(2,6-diflo-4-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(4-flo-2-hydroxybenzyl)-3 ,4-dimetyl-2-ox0-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,3-diflo-6-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,6-diflo-3-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,6-diflo-3-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2,6-diflo-3-(3-hydroxypropoxy)benzyl)-3,4-dimetyl-2- 0x0-N-(2,4,6-triflobenzyl)-
1,2,3.4-tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,6-diflo-3-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,4-diflo-6-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,4-diflo-6-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-((3-flo-2-metylpyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-flo-5-hydroxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4, 6-triflobenzyl)-1,2,3.4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2-flo-5-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3.4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-flo-6-((2-hydroxyetyl)amino)benzyl)-3 ,A-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-

1,2,3,4-tetrahydroquinazolin-7-carboxamit hydroclorua;
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(S)-1-(2-flo-4,5-dimetoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(3-flo-5-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0xo-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(2-flo-3-hydroxybenzyl)-3,4-dimetyl-2-oxo- 1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

1-(2-flo-5-(hydroxymetyl)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,6-diflo-3-(hydroxymetyl)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,3-diflo-5-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2-flo-5-(3-hydroxypropoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3.4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-(2-aminoaxetamido)-6-flobenzyl)-3,4 -dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit dihydroclorua;
(S)-1-(5-amino-2-flobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2-flo-4,5-dihydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,4-diflo-6-(3-hydroxypropoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flobenzyl)-N-(2-flo-3(2-hydroxyetoxy)benzyl)-3.4-dimetyl-2-oxo- 1,2,3.4-
tetrahydroquinazolin-7-carboxamit

axit (S)-2-(4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenoxy)axetic;
(S)-1-(2-flo-6-((3-hydroxypropyl)amino)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-flo-3-metoxybenzyl)-3,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1 ,2,3.4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(4-(3-aminopropoxy)-2,6-diflobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-

1,2,3,4-tetrahydroquinazolin-7-carboxamit;
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(S)-1-(2,3-diflo-5-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(2,3-diflo-5-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2,3-diflo-5-(3-hydroxypropoxy)benzyl)-3,4-dimetyl-2 -0x0-N-(2,4,6-triflobenzyl)-
1,2,3.4-tetrahydroquinazolin-7-carboxamit;

(S)-1 -(2-clo-6-flobenzyl)-N-(4-flo-2-(2-hydroxyetoxy)benzyl)-3 ,4-dimetyl-2-0x0-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;

(S)-1-(6-amino-2,3-diflobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(4-amino-2,6-diflobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-((5-clo-3-flo-2-0x0-1,2-dihydropyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-((5-clo-3-flo-1-metyl-2-oxo-1 ,2-dihydropyridin-4-yl)metyl)-3,4-dimetyl-2-oxo-N-
(2.,4,6-triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(49)-1-(2,6-diflo-3-(1-hydroxyetyl)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit;

(S)-1 -(2,6-diﬂo-4—(2-(metylsulfonamido)etoxy)benzyl)-3,4-dimetyl-2-0xo-N—(2,4,6-
triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2,6-diflo-4-(2-morpholinoetoxy)benzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3.4-tetrahydroquinazolin-7-carboxamit;

(S)-1-(4-(2-aminoetoxy)-2,6-diflobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit hydroclorua;
(S)-1-(2-clo-6-flo-4-metoxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

axit (S)-4-(4-((3,4-dimetyl-2-0x0-7-((2,4,6-triflobenzyl)carbamoyl)-3,4-
dihydroquinazolin-1(2H)-yl)metyl)-3,5-diflophenoxy)butanoic;
(S)-1-((3,5-diflopyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;
(S)-1-((3-flo-5-metoxy-2-metylpyridin-4-yl)metyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-

triflobenzyl)-1,2,3,4-tetrahydroquinazolin-7-carboxamit;
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(S)-1-((5-clo-3-flo-1-(2-hydroxyetyl)-2-oxo-1 ,2-dihydropyridin-4-yl)metyl)-3,4-dimetyl-
2-0x0-N-(2,4,6-triflobenzyl)-1,2,3 ,4-tetrahydroquinazolin-7-carboxamit;
(S)-1-(2-clo-6-flo-4-hydroxybenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-1,2,3,4-
tetrahydroquinazolin-7-carboxamit;

(S)-1-(4-(2-aminoetoxy)-2-clo-6-flobenzyl)-3 ,4-dimetyl-2-0x0-N-(2,4,6-triflobenzyl)-
1,2,3,4-tetrahydroquinazolin-7-carboxamit hydroclorua; hodc
(S)-2-clo-3-((3,4-dimetyl-2-ox0-7-((2,4,6-triﬂobenzyl)carbamoyl)-3 A4-
dihydroquinazolin-1(2H)-yl)metyl)-4-flophenyl metyl(2-(metylamino)etyl)carbamat

hydroclorua.

11.  Ché phim dugc chira hop chét theo mot diém bat ky trong sé cac diém 1 dén 10
hoéc phuc hop, mudi, solvat, dang hd bién hoidc dang da hinh dugc dung cla né, va chét

dan thubc duge dung.

12.  Hop chét c6 cong thie (IT) hodc (III):
R® 0

0] i H
I Yo 3 N
R\OJ\(/X3 Neg R '}‘/U\//X o
2 ’ \ RT  X& 1 N
Ko NoR X R
R9 R‘IO RQ R1O
Cong thirc (IT) Cong thirc (IIT)

trong d6, X!, X2 X3, Q,L, Y, R% R7, R%, R%, R va R!! nhu duoc x4c dinh theo mot diém
bét ky trong sb cac diém tir 1 dén 9; va
R 1a H hoac C;-Cs alkyl,

hoéc phtrc hop, mudi, solvat, dang hd bién hodc dang da hinh dugc dung cia no.

13.  Hop chét theo diém 12, trong d6 hop chét nay dugc chon tir:

F
i CI: ; cl
i gi\jl i (@F i N_oF i N N;i;
~ N_O" ~ N.__O ~0 X ~o X

~
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14. Thé lién hop c6 cong thirc (VI):

<C_LJ%T

(VI)
trong d6 C 12 hop chét c6 cong thirc (1) nhu duge xéc dinh theo mot diem bét k¥ trong sb
cac diém tir 1 dén 10;
L!1a cAu ndi;
T 1a gbc huéng dich bao gdm khéng thé hodc manh khang thé; va

a 12 s6 nguyén nam trong khoang tir 1 dén 10.
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