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Linh vie k§ thuat dwoc dé cap

Sang ché @& cap dén hop chit octahydropyrolo[3.4-c]pyrol dwgc thé hai lan,
duoc phim chira chung dé dung trong viéc didu bién thy thé orexin va trong viéc diéu
tri cac tinh trang bénh, cac rbi loan, va cac tinh trang bénh ly giy ra béi hoat tinh cta
thu thé orexin, va phuwong phap tao ra ching.

Tinh trang k§ thuét ciia sang ché

Tin hiéu orexin (hodc hypocretin) gy ra boi hai thu thé va hai chat cha van
peptit. Hai peptit orexin (orexin A va orexin B) sau day dugc dé cap dén 1a cac orexin,
lién két v6i hai thu thé co &i ILICVC@.O, duogc goi 1a thu thé orexin-1 va thu thé orexin-2.
Thu thé orexin-1 chon loc ¢6 loi cho orexin A, con thu thé orexin-2 lién két ca hai
orexin v6i ai luc twong tu. Cac orexin, 13 cc san phim phén tach clia ciing mdt gen,
prepro orexin. Trong hé than kinh trung wong, té bao than kinh biéu hién prepro-
orexin, tién chét tao ra orexin, duoc tim thiy trong nhan bao vom, ving dudi ddi phia
lung va ving du6i doi phia bén (C. Peyron va dong tac gia, J. Neurosci., 1998, 18(23),
9996-10015). Té bao tiét orexin trong cac nhan ndy phéng dén nhidu ving ctia ndo, mé
rong phan dau dén hanh khiru giac va phan cubi dén tuy sdng (van den Pol, AN. va
ddng tac gia, J. Neuroscience., 1999, 19(8), 3171-3182).

Su phan bd ciia hé than kinh trung wong CNS (central nervous system: CNS)
rong ciia cic orexin phong ra va té bao than kinh biéu hién thu thé orexin cho thiy su
tham gia cua orexin trong nhiu chuc ning sinh Iy hoc bao gdm; an, udng, thiic, cing
théng, tudn hoan, chuyén héa va sinh san (T. Sakurai, Nature Reviews Neuroscience,
2007, 8(3), 171-181).

Hoai tir té bao dich biéu hién prepro-orexin cho thay vai trd quan trong nhét vé
mat sinh 1y hoc cia cac orexin c6 thé c6 tic dong 1én chirc nang thirc, dn va chuyén
héa (J. Hara va dong tac gia, Neuron, 2001, 30, 345-354). Su phéng té bao than kinh
orexin manh qua ddy than kinh phé vi c6 thé gay ra cac tac dong clia orexin trung tAm
1én céc thong s6 thudc vé tim (W.K. Samson va déng tac gia, Brain Res., 1999, 831,

248-253; T. Shirasaka va déng tac gia, Am. J. Physiol., 1999, 277, R1780-R1785; C.-
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T. Chen va ddng tac gia, Am. J. Physiol., 2000, 278, R692-R697), su tiét dich da day
va su cr dong cua da day (A.L. Kirchgessner va M.-T. Liu, Té bao than kinh, 1999,
24, 941-951; N. Takahashi va déng tac gia, Biochem. Biophys. Res. Commun., 1999,
254, 623-627).

Nhiéu bang chimg chi ra ring hé orexin 14 chit didu bién chirc ning thirc quan
trong. Dong vat gam nhidm duoc cho ding orexin trong nio that thirc trong thoi gian
lau hon (Piper va ddng tac gia, J. Neurosci. 2000, 12, 726-730). Tac dong do orexin
1én chuc nang thirc két hop v6i su phéng té bao than kinh orexin dén té bao than kinh
tiét histamin trong nhdn tuberomammillary (TMN) (Yamanaka va dong tac gia,
Biochem. Biophys. Res. Comm. 2002, 290, 1237-1245). Té bao than kinh TMN biéu
hién thu thé orexin-2 nguyén géc, va thu thé orexin-1 véi mutc do it hon. Pong vat gam
nhdm ma gen prepro orexin cua loai nay dugc bién ddi, hodc cac t& bao than kinh tiét
orexin bi thuong tdn, boc 16 chu ky thire/ngu thay ddi tuong tw nhu chéng ngi rii
(Chemelli va dong tac gia, Cell 1999, 98, 437-451; Hara va dong tac gia, 2001, supra).
MAu ché méc ching ngu rii duoc chi ra 13 c¢6 thu thé orexin-2 dot bién hodc phi chirc
ning (Lin va dong tac gia, Cell 1999, 98, 365-376). Chiing ngii rii & ngudi duong nhu
duoc két hop véi tin hidu orexin yéu, c6 thé lién quan dén su cit bé mién dich cia cac
té bao than kinh tiét orexin trong ving du6i ddi phia bén (Mignot va dong tac gia, Am.
J. Hum. Genet. 2001, 68: 686-699; Minot & Thorsby, New England J. Med. 2001,
344, 692), hodc, trong mot ) truong hop hiém gap, lién quan dén cac dot bién trong
gen orexin-2 (Peyron va dong tac gia, Nature Med. 2000, 6, 991-997). Céc tai liéu boc
16 ring chudt, ché va ngudi dugc diéu tri bang chat dbi khang thu thé orexin-1/2 kép,
ACT-078573 (Brisbare-Roch va ddng tac gia, Nature Medicine, 2007, 13, 150-155)
boc 16 su tinh tdo gidm cing v&i ddu hiéu ngd 1am sang dic trung va dién ndo do
(electroencephalographic: EEG) dua ra bing chung ching minh vai trd d6i voi hé
orexin trong viéc diéu hoa chirc nang thire, trang thai thirc va ngd. Dt liéu EEG chi ra
rdng orexin-2 ¢6 thé quan trong hon orexin-1 trong viéc diéu bién chirc ning thirc/ngt
(P. Malherbe va ddng tac gia, Molecular Pharmacology (2009) 76(3):618-31; C.
Dugovic va dé)ng tac gia, J. Pharmacol. Exp. Ther., 2009, 330(1), 142-151). Do d6, rbi
loan chu ky thtrc-ngu ¢6 thé 14 muc tiéu cho liéu phéap st dung chét dbi khang thu thé
orexin-2. Vi du vé cac rbi loan nay bao gém rdi loan chuyén tiép thirc-ngt, ching mét

ngu, hdi ching chian khong nghi, sy mét moi sau chuyén bay dai, gidc ngu bi nhiéu
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loan, va rdi loan gidc ngu thi cip do rdi loan than kinh (vi du, chimg hung cam, chimg
trdm cam, chung hung trdm cam, tAm than phén liét, va hdi ching dau (vi du, hoi
chirng dau co xo hoa, dau do than kinh).

Hé orexin ciing twong tic voi hé dopamin & ndo. Tiém orexin trong ndo that ¢
chudt lam tang hoat tinh van dong, su chudn bi va su 1ap lai; cac tdc dong hanh vi nay
duoc dao chiéu bang cach sir dung chét ddi khang thu thé dopamin D> (Nakamura va
ddng tac gia, Brain Research, 873(1), 181-7). Do d6, chét diéu bién orexin-2 c6 thé
hitu dung dé diéu tri nhidu rdi loan thin kinh; vi du, chat chi van hodc chét diéu hoa
ting dé didu tri sw réi loan tam 1y, chit déi khang hodc chit diéu hoa giam d diéu tri
bénh Parkinson, tri¢u chiing Tourette, t6i loan lo 4u, chirng mé sang va ching mét tri.

Bing ching gan ddy chi ra vai tro dbi v6i orexin trong sinh bénh hoc ctia bénh
Alzheimer (Kang et al, Science Express, 2009, 1-10). Mttc amyloid-beta trong dich mo
k& & ndo dugc ching minh la dao dong vao ban ngay & ca nguoi va dong vat gam
nhim bi thiéu ngl 1am mirc amyloid-beta trong dic md k& & ndo ting dang ké. Tiém
chit dbi khang orexin kép vao dong vat gam nhdm s& ngin mitc amyloid-beta & mo k&
va loai bo sy thay dbi amyloid-beta tu nhién vao ban ngay. Mic amyloid-beta trong
dich mo k& giam kéo theo sy giam trong viéc hinh thanh mang amyloid, dau hiéu nhan
biét bénh Alzheimer, va do d6 su didu hoa thoi gian ngu c6 thé boc 16 qué trinh két tu
amyloid-beta mot cach tiém tang va 1am cham su tién trién cta bénh Alzheimer.

Té bao than kinh orexin phong dén nhiéu ving ndo két hop véi chirc ning tuan
hoan (T. Sakurai, supra) va nghién ctru, tap trung vao cac mau dong vat dugc cho st
dung thuéc, tuan hoan, va phuc hdi, m& rong mbi lién két gitta hé orexin va thoi
nghién. Bo dit 1iéu téng hop cho théy rr?mg su lam dung thudc s& hoat héa hé orexin,
1an luot ting cuong su tudn hoan thudc hodc tim kiém thubc(G. Aston-Jones va dong
tic gia, Neuropharmacology, 2009, 56 (Suppl 1) 112-121. Do d6, su twong tac gitta
nicotin (J. K. Kane va déng tac gia, Endocrinology, 2000, 141(10), 3623-3629; J. K.
Kane va déng tac gia, Neurosci. Lett., 2001, 298(1), 1-4), morphin (D. Georgescu, va
ddng tac gia, J.Neurosci., 2003, 23(8), 3106-3111) va amphetamin (C. J. Winrow va
ddng tac gid, Neuropharmacology, 2010, 58(1),185-94) va hé orexin dwgc minh
hoa/thé hién. Céc nghién ctru khac tir nhidu phong thi nghiém da thé hién mébi quan hé
quan trong gifta hé orexin va su tiéu thu etanol. Vi du, sy ti€u thu etanol trong giéng
chuot va rugu dugce cho 13 1am didu hoa ting Orexin mRNA trong vung dudi ddi phia
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bén va chét dbi khang thu thé orexin-1 lam gidm d4p tGng thu dugc d6i véi etanol
(Lawrence, et. al., Br. J. Pharmacol., 2006, 148, 752-759). Diéu tri bang chit déi
khang orexin-1 cling dugc cho la lam gidm dép ung thu duoc d6i véi etanol (Richards,
et. al., Psychopharmacology, 2008, 199 (1), 109-117). C4c nghién ctru khac minh hoa
su hoat hoa Fos tang cua té bao than kinh tao ra orexin sau khi phuc hdi theo hoan
canh dé tim kiém etanol (Dayas, et. al., Biol. Psychiatry, 2008, 63 (2), 152-157 va
Hamlin, et. al., Neuroscience, 2007, 146, 525-536). Nghién ctru cling chi ra sy ti€u thu
etanol ting sau khi tiém Orexin vao trong nhan canh ndo that ciia ving dudi doi hodc
trong vung dudi doi phia bén (Schneider, et. al., Alcohol. Clin. Exp. Res., 2007,
31(11), 1858-1865). Cac nghién ctru nay dua ra bang chimg cho thiy su diéu bién cua
hé orexin tac dong 18n chét cdn va do d6 chét déi khang thu thé orexin c6 thé hitu dung

dé di€u tri ching nghién rugu.

Orexin va thu thé ciia n6 dugc tim théy trong dam r6i than kinh co rudt va dudi
niém mac rudt cua hé than kinh ruét, trong d6 orexin dugc cho la lam tang su di dong
in vitro (Kirchgessner & Liu, Neuron 1999, 24, 941-951) va kich thich su tiét dich da
day in vitro (Takahashi va ddng tac gia, Biochem. Biophys. Res. Comm. 1999, 254,
623-627). Téc dong gdy ra boi orexin trén rudt c6 thé thu dugc bang cach phong qua
day than kinh phé vi (van den Pol, 1999, supra), nhu thu thuat cit than kinh phé vi
hodc atropin dé ngan ngira tac dong khi tiém orexin trong néo that 1én su tiét dich da
day (Takahashi va dong tac gia, 1999, supra). Do d6, chit dbi khang thu thé orexin
hodc chit diéu bién giam khac ctia hé do thu thé orexin 14 cic chat diéu tri kha dung
dbi voi bénh loét, hoi ching rudt kich thich, tiéu chay va bénh trao ngugc da day-thuc
quan.

Thé trong ciing c6 thé bi anh hudng béi su diéu hoa su thém an va chuyén hoa
do orexin (T. Sakurai va déng tac gia, Cell, 1998, 92(4), 573-585; T. Sakurai, Reg.
Pept., 1999, 85(1), 25-30). Mot s6 tac dong cla orexin 1én su chuyén héa va su thém
an c6 thé duoc tao ra trong rudt, trong do, nhu da néu, orexin lam thay ddi su cur dong
cta da day va su tiét dich da day. Do d6, chit dbi khang thu thé orexin c6 thé hitu
dung trong diéu tri su thira can hoic su béo phi va tinh trang bénh 1y lién quan dén su
thira can hodc béo phi, nhu khang insulin, tiéu duong loai II, hién tugng tang lipit mau,
s6i mat, dau thit nguc, cao huyét ap, khé thé, tim dap nhanh, vo sinh, ngung thé khi

ngu, dau khép va lung, gian tinh mach va viém khép xwong man tinh. Ngugc lai, chét
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chi van thuy thé orexin c6 thé hitu dung trong diéu trj thiéu cén va tinh trang bénh ly
lién quan nhu huyét 4p thip, nhip tim cham, chimg mét kinh va vo sinh c6 lién quan,
va ri loan #n ubng nhu ching chan an va chtmg in vo do.

Orexin dugc dung trong ndo that dugc cho 13 lam ting huyét 4p dong mach
trung binh va nhip tim & dong vat dang di chuyén ty do (& trang théi thirc) (Samson va
dong tac gia, Brain Res. 1999, 831, 248-253; Shirasaka va dong tac gia, Am. J.
Physiol. 1999, 277, R1780-R1785) va & dong vat dugc gdy mé uretan (Chen va déng
tac gia, Am. J. Physiol. 2000, 278, R692-R697), v6i cac két qua tuong ty. Do do, chét
chit van thu thé orexin c6 thé 1a cac chat thir nghiém dé didu tri huyét ap thip, nhip tim
chim va suy tim c6 lién quan dén céc triéu chimg trén, con chét dbi khang thu thé
orexin c6 thé hitu dung dé diéu tri cao huyét ap, tim dép nhanh va ching loan nhip tim
khéc, con dau thit nguc va suy tim cip tinh.

Tu ban luan trén day, co thé théy réng su nhan biét chit diéu bién thu thé
orexin, chét didu bién thu thé orexin-2 theo mot phuong an, sé rat ¢6 loi trong su phat
trién céc chét tri liéu dé diéu tri nhiéu roi loan gdy ra qua cac hé thu thé nay.

Viéc dé cap dén cée tai liéu tham khao & ban mo ta nay khong dugc hiéu 1a tinh
trang k¥ thuat cua sang ché. T4t ca cac cong bd duge dé cép dén trong ban mo ta nay
hoan toan nhim muc dich tham khao.

Nhidu chét didu bién thu thé orexin phan tir nho da dugc boc 16, vi du, dan xuét
ctia amin vong N-aroyl (Cong bd don qudc té s6 W02003002561, 09/01/3003), dan
xuit etylen diamin (Cong bd don québc té s6 W02003051872, 26/06/2003), dan xuat
ctia axit sulfonylamino-axetic (Cong bd don qudc té s6 W02004033418, 22/04/2004),
dan xuit cua amin vong N-aryl axetyl (Cong bb don qubc t& s6 W02004041791,
21/05/2004), din xudt diazepan (Cong bd don quic t& s6 WO2007126935,
08/11/2007), din xuét amidoetylthioete (Cong bd don qudc té s6 W02007126934,
08/11/2007), dan xuét prolin bis-amit dugc thé hai 1an (Cong bd don qudc té sb
W02008008551, 17/01/2008), dan xuét diazepan duoc ndi (Cong bd don qudc té s6
W02008008517, 17/01/2008), din xuit diazepan dugc thé (Cong bd don qudc té sb
W02008008518, 17/01/2008; US20080132490, WO2009058238), din xuét diazepan
duoc ndi oxo (Cong bd don qudc té s6 W02008143856, 27/11/2008), dan xuit 1,2-
diamido etylen (Cong bd don qubc t& sb W02009022311, 19/01/2009), dan xuat

heteroaryl (Cong bd don qubc té s W020090163485, 25/06/2009), dan xuét
5
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piperidinyl duoc thé metyl (Cong bd don qubc té s6 W02009124956, 15/10/2009),
dAn xudt N,N-dugc thé hai 1§n-1,4-diazepan (Cox et al, Bioorganic & Medicinal
Chemistry Letters, 2009, 19(11), 2997-3001), phdi tir ciia thu thé Orexin /Hypocretin
(Boss, va dong tac gia, Journal of Medicinal Chemistry, 2009, 52(4), 891-903) 3,9-
diazabixyclo[4,2,1]nonan (Coleman et al, Bioorganic & Medicinal Chemistry Letters,
2010, 20(14), 4201-4205), chat dbi khang hai thy thé orexin, [(7R)-4-(5-Clo-1,3-
benzoxazol-2-yl)-7-metyl-1,4-diazepan-1-yl][5-metyl-2-(2H-1,2,3-triazol-2-

yl)phenyl]metanon, (Cox, et. al., Journal of Medicinal Chemistry, 2010 53(14) 5320-
5332), dan xuét pyridazin carboxamit (Céng bd don qudc té s6 W02010051238), dan
xuét 2,5-diduoc thé benzamit (Cong bd don québc té s6 W02010051237, 06/05/2010),
isonicotinamit (Coéng bd don quéc t& s6 WO02010051236), din xuat
heterocyclylbenzoylpiperazin (Cong b6 don qubc t& s6 W0201048012), din xuat
diazepan dugc thé (Cong bd don qubc té s6 W02010048017), dan xuét pyrolidin dugc
thé (Cong bd don qubc t& s6 W02010048014), din xuét triazolylbenzoylpiperidin
(Cong bd don qubc té s6 W02010048010), dan xuit triazolylbenzoylmorpholin
(WO02010048013), din xuit N,N 1,4-diazapan dugc thé hai 1dn bj han ché vé mit ciu
tao (Coleman va ddng tac gia, Bioorganic & Medicinal Chemistry Letters, 2010, 20(7),
2311-2315), din =xudt tripyridyl carboxamit (Cong b6 don qubc té sb
W02010017260), din xuét piperidin dwoc thé imidazopyridylmetyl (Cong bd don
qubc t& sb WO02010072722), din xuét piperidin dugc thé imidazopyrazin
(US2010160344, 24/06/2010; US20100160345, 24/06/2010; Cong b6 don qudc té sd
W02010060472, 03/06/2010), dan xudt N-{[(1R,4S,6R)-3-(2-pyridinylcarbonyl)-3-
azabixyclo[4,1,0]hept-4-yl]metyl}-2-heteroarylamin (Cong b6 don qubc té sb
W02010063663), dan Xuét N-{[(18S,4S,6S)-3-(2-pyridinylcarbonyl)-3-

O

azabixyclo[4,1,0]hept-4-yl]metyl}-2-heteroarylamin (Cong bd don quéc té s
WO02010063662), din xudt imidazopyrimidin (Coéng bd don quéc t& s

>N O>~

W02010060471), va din xuit imidazopyrazin (Céng bd don quic té sb
W02010060470). Tuy nhién, vin c¢6 nhu ciu v& chit diéu bién thu thé orexin kha
dung c6 céc dac tinh dugc ly mong mudn.

Hop chét diaza-hai vong dwoc thé da dugc boc 16 dudi dang chét clia hé than
kinh trung wong hoat tinh (Coéng b don qudc t& s6 W02001081347, 01/11, 2001;
US2002/0019388, 14/01/2002), chit diéu bién thu thé o7 acxtylcolin
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(US2005/101602, 12/05/2005; US2005/0065178, 24/03/2005 va Frost va dong tac gia,
Journal of Medicinal Chemistry, 2006, 49(26), 7843-7853), chit tic ché van chuyén
prolin @ diéu tri tinh trang suy giam nhén thirc (WO2008067121, 05/06/2008) va dé
cai thién nhan thic (WO 2006 124897, 23/11/2006 va US20060258672, 16/11/2006),
duéi dang phéi tir ctia thu thé ho6c mon nam dé diéu trj thu thé ho6c mon nam két hop
v6i céc tinh trang bénh 1y bao gdm ung thu (WO2009081197, 02/07/2009), va dudi
dang chét trc ché histon deaxetylaza dé diéu trj ung thu, bénh thodi héa than kinh va
bénh ty midn (WO20060123121, 23/11/2006) dusi dang cdc chit @c ché su
phosphoryl héa casein dé didu tri cac chimg rdi loan gidc ngu, chiung phu thudc va cac
bénh lién quan dén su tang sinh té bao (W02009037394, 26/03/2009), duéi dang chat
ddi khang thu thé orexin dé didu tri cac ching rdi loan lién quan dén vai tro cia orexin
(W02004004733, 15/01/2004), du6i dang chit tc ché sy ting sinh té bao khoi u dé
didu tri cdc bénh lién quan dén tim, chat, réi loan do lam dung, ung thu
(W02009016286, 05/02/2009).
Ban chét k§ thuat ciia sang ché

Sang ché duoc tao ra dé giai quyét cac vAn d& néu trén, va muc dich cua sang
ché 1a dé xuét cac dan xuit octahydropyrolo[3,4-c]pyrol dugc thé hai 1an c6 hoat tinh
diéu bién orexin.

Theo mot khia canh chung, sang ché dé xuét hop chit c6 cong thire (1):

o)
R1/U\N
%N\Rz

Cong thitc (1)
trong do:
R! 13 thanh phin dugc chon tir nhém chi gdm:
A)  phenyl dugc thé hodc khong duoc thé bang mdt hodc hai thanh phan R?, va
dugc thé & vi tri ortho bang RY;

R? @dc lap dugc chon tir nhém chi gbém: -H, halo, -Cisalkyl, -Ci.salkoxy, va -
NO,, trong d6 hai thanh phan R lién ké ¢ thé cung nhau dé tao thanh vong thom c6
sau canh;

R’ 14 thanh phan dugc chon tir nhém chi gom:
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a) halo, -Ci-salkoxy, -Ci.salkyl, -CF3, -OCF3, hodc -CN;
b) vong heteroaryl ¢6 5 canh chita mot thanh phan oxy hodc mét thanh phan luu
huynh;
c) vong heteroaryl ¢6 5 dén 6 canh chita mot, hai hodc ba thanh phan nito, tiy ¥
chira mot thanh phén oxy, dugc thé hodc khong dugc thé bang halo hoic -Ci.salkyl; va
d) phenyl duogc thé hoac khong dugc thé béng halo, -CH3, hoac -CF3;
B)  pyridin duoc thé hodc khong dwgc thé bang mot hodc hai thanh phén R® va
duge thé bing RY, trong d6 RY duoc dit & vi tri lidn ké vai diém gin két bdi R';

R¢1a Cialkyl;

R¢1a thanh phin dwoc chon tir nhém chi gom:

a) vong heteroaryl c6 5 dén 6 canh dugc chon tir nhém chi gbdm: 1H-
1,2,3-triazol-1-yl, 2H-1,2,3-triazol-2-yl, 1H-pyrazol-5-yl, 3-metyl-
1,2,4-oxadiazol-5-yl, pyridinyl, 3-metyl-pyridin-2-yl; 1-(tetrahydro-
2H-pyran-2-yl)-1H-pyrazol-5-yl), phenyl, va pyrimidin-2-yl; va

b) -CFj3, -Br, va -Ci.salkoxy;

C) vong heteroaryl c6 5 canh dugc chon tir nhém chi gdm: 2-metyl-1,3-thiazol-
yl, 1H-pyrazol-5-yl, oxazol, isoxazolyl, thiophen-2-yl, va furan-2-yl, mdi
canh dugc thé béng phenyl, dugc thé hoic khong dugc thé bﬁ'mg -F; va
D) vong heteroaryl hodc aryl c6 5 dén 13 canh duoc chon tir nhém chi gdm: 3-
metylfuran-2-yl, 9H-floren, quinolin, Xinolin; 3-(1H-pyrol-1-yl)thiophen-2-
yl, 8-[1,2,3]-triazol-2-yl-naphtalen-1-yl, 2,3-dihydro-1,4-benzodioxin-5-yl,
1H-indol-7-yl, 4-flonaphtalen-1-yl, va naphtalen-1-yl;
R? 1a thanh phin duoc chon tir nhém chi gém:
A) vong heteroaryl ¢6 6 canh chira hai thanh phan nito duoc thé bang mot hoic
nhiéu thanh phan doc 1ap duoc chon tir nhém chi gom: halo, -Ci.4alkyl, -CD3, -
D, -Ci.salkoxy, xyclopropyl, morpholin-2-yl, -CO,Cj.4alkyl, -CO2H, -CH,OH, -
C(O)N(C1.salkyl),, -CF3, -CN, -OH, -NO, -N(Ci.4alkyl)2, phenyl, furan-2-yl,
thiophen-2-yl, 1H-pyrazol-4-yl, va pyrolidin-1-yl;
B) pyridin duoc thé bing mot hodc hai thanh phén doc 1ap dugc chon tir nhom chi
gdm: halo, -Ci.4alkyl, -Ci.4alkoxy, va -CF3;

8
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C) vong heteroaryl c6 9 canh dugc chon tir nhém chi gdm: benzooxazol-2-yl, 6-
flo-1,3-benzothiazol, 1,3-benzothiazol, 6-metoxy-1,3-benzothiazol, 6-metyl-
1,3-benzothiazol, 6-clo-benzothiazol-2-yl, va 4-metyl-6,7-dihydro-5H-
xyclopenta[d]pyrimidin;

D) vong heteroaryl ¢6 10 canh dugc chon tir nhém chi gdm: quinoxalin-2-yl, 3-
metylquinoxalin-2-yl, 6,7-difloquinoxalin-2-yl, 3-(triflometyl)quinoxalin,
quinolin, 4-metylquinolin, va 6-floquinazolin-2-yl; va

E) 4-metyl-1,3,5-triazin-2-yl hoac 2-metylpyrimidin-4(3H)-on.

Theo mot khia canh chung khéc, sang ché dé xuét hop chét ¢6 cong thirc (ID):

0

Os !
R3>S\N
N ga

0

trong do

R® la phenyl dugc thé hodc khong dugc thé bang thanh phan doc 14p dugc chon tir

nhém chi gdm: -Ci.salkoxy, va phenyl; va

R* 1a thanh phin dugc chon tir nhém chi gém: (5-triflometyl)-pyridin-2-yl, (5-
triflometyl)-pyrimidin-2-yl, 4,6-dimetylpyrimidin-2-yl, va quinoxalin-2-yl.

Theo cac phuong 4n khac, sang ché dé cap dén mudi duoc dung ciia hop chét
c6 cobng thirc (I) hodc cong thie (II), tién thudc duoc dung ciia hop chét c6 cong thirc
(I) hodc cong thirc (II), va chét chuyén hoa c6 hoat tinh dugc 1y cua hop chét c6 cong
thirc (I) hodc cong thue (IT).

Theo céc phuong an nhét dinh, hop chét c6 cong thire (I) hodc cong thire (1) 1a
hop chat duoc chon tir cac loai néu trén hodc dugc léy lam vi du & phﬁn mé ta chi tiét
sang ché dudi day.

Theo khia canh khac, séng ché dé cap dén dugc phém dé diéu tri bénh, rdi loan,
ho#c tinh trang bénh ly gdy ra bdi hoat tinh cua thu thé orexin, bao gdm luong hitu
hiéu cta it nhat mot hop chét dugc chon tir hop chét ¢ cong thic (I) hodc cong thire
(1), mudi duge dung cuia hop chit c¢6 cong thic (I) hodc cong thae (ID), tién thude
dugc dung cua hop chét co cong thirc (I) hodc cong thuc (ID), va chét chuyén héa co

hoat tinh dugc ly ¢6 cong thire (I) hodc cong thuc (II).
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Duoc phém theo sang ché ¢6 thé con bao gém mot hodc nhiéu ta dugc duoc
dung.

Theo mdt khia canh khéc, phuong an hoa hoc theo sang ché 12 hiru dung dé 1am
chét diéu bién thu thé orexin. Do d6, sang ché d& xuit hop chit dugc chon tir hop chét
c6 cong thic (I) hodc cong thice (II), mudi duoc dung cia hop chét cé cong thiic (I)
hodc cong thie (II), tién thudc duoc dung cta hop chéit c6 cong thire (I) hodc cong
thirc (I1), va chat chuyén hoa c6 hoat tinh dugc ly cta hop chét c6 cong thic (I) hodc
cong thire (IT) dé dung trong viée diu bién hoat tinh ciia thy thé orexin.

Theo mot khia canh khac, phuong phap nghién clru cac hop chét duoc dan nhan
theo ddng vi trong cic nghién ciru chuyén hoéa (6t hon 1a v6i “C), cac nghién ciu
dong hoc phan tng (vi du, v6i 2H hodc *H), cac k¥ thudt do tim hodc chup anh [nhu k§
thuét chup cét 16p bang birc xa positron (positron emission tomography: PET) hodc k§
thuat chup cét 16p vi tinh bing bitc xa don photon (single-photon emission computed
tomography: SPECT)] bao gdm cac thir nghiém phan phéi mo nén hozc thubc, hoic
trong viéc diéu tri phong xa cho bénh nhan. Vi du, hop chat duge dédn nhan '*F hodc
11C ¢6 thé duge uu tién cho nghién ctu st dung k§ thuat PET hozc hop chat I'* cho
nghién ctru st dung k¥ thuat SPECT.

Muc dich cta séng ché 1a khic phuc hodc cai thién it nhat mot diém bét loi cla
phuong phap luén thong thuong va/hodc tinh trang k¥ thuat, hoac dé xuét cac thay thé
hitu dung. Cac phuwong an bd sung, cc dic tinh, va cac uu diém theo sang ché s& dugc
hiu rd rang tir phan mo ta chi tiét sau ddy va qua phan ap dung séng ché.

Mo ta vit tiat hinh vé

Fig.1 la anh nhifu xa bot tia X d6i véi hop chat X lam vi du
MG ta chi tiét sang ché

Sang ché duoc hiéu diy du hon bing cach vién din dén phan mo ta sau day,
bao gdm bang chii gidi thuét ngit va céc vi du két luan. Dé mod ta ngin gon, cic cong
bd dugc boc 10, bao gém cac sang ché, duoc trich dan trong ph'?m mod ta nay duoc két
hop dé tham khao.

"non

Nhu duoc sir dung & ban mo ta nay, cac thuat ngt "bao gom", "chira" va “gdm

¢6” duoc st dung theo nghia m¢o va khong gidi han.
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Thuat ngir “alkyl” dung dé chi nhom alkyl mach thang hoic mach nhénh c6 tir 1
dén 12 nguyén tir cacbon trong mach. Vi du v& nhom alkyl bao gdbm metyl (Me, vé& mit
chu tric, cling c6 thé dugc mo ta bang biéu twong, </”), etyl (Et), n-propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl, hexyl,
isohexyl, va cac nhom dugc hiéu 14 twong dwong véi mot nhom bét ky cta cac vi du da
biét béi ngudi co hiéu biét trung binh trong linh vuc k§ thuét twong Gng.

Thuat ngtr “alkoxy” bao gbm nhém alkyl mach thang hoic mach nhanh véi
terminal oxy lién két nhém alkyl véi phan con lai clia phan tir. Alkoxy bao gém
metoxy, etoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy va van van.
“Aminoalkyl”, “thioalkyl”, va “sulfonylalkyl” twong tw nhu alkoxy, thé nguyen tir oxy
cudi cta alkoxy, twong tGng, bang NH (or NR), S, va SOa.

Thuat ngit “xyano” dung dé chi nhém -CN.

Thuat ngit “xycloalkyl” dung dé chi vong carbon don vong, da vong ngung tu
hodc da vong spiro, bdo hoa hodc bdo hoa mot phan c6 tir 3 dén 12 nguyén tir
vong/vong carbon. Cac vi du minh hoa ctia nhém xycloalkyl bao gdm cac hop chét sau

day, dudi dang cac gbc dugc lién két thich hop:

> 000 @O@ 0,00

D o> (> A ﬁ A7

Thuat ngit “heteroxycloalkyl” dung dé chi ciu trac vong don vong bdo hao
hodc bdo hoa mdt phan va co tir 4 dén 7 nguyén tir vong/ciu tric vong dugc chon tir
nguyén tu cacbon va co dén 2 nguyén tir khic loai dugc chon tir nito, oxy, va luu
huynh. Cau tric vong ndy c6 thé tiy y chtra dén 2 nhém oxo trén cc nguyén tir vong
lru huynh. Cac hop chit minh hoa, dudi dang cac géc duoc lién két thich hop, bao
gom:

H
N )

H H 0 O
e OO GG
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Thuét ngit “aryl” dung dé chi vong carbon thom, don vong, hodc da vong spiro

hodc ngung tu (cAu tric vong cé cac nguyén ti vong déu 1a carbon) c6 tir 3 dén 12

nguyén tir vong/vong. (Nguyén tir cacbon trong nhom aryl la sp? dugc lai tao.) Céc vi

du minh hoa vé nhom aryl bao gdm céc goc sau day:

© ' ’ ” va cac gbc twong tu.

Thuat ngtt “heteroaryl” dung dé chi di vong thom don vong, hai vong ngung ty,

hodc da vong ngung tu (cAu trac vong c6 nguyén tir vong duge chon tir nguyén tir

cacbon va c6 dén 4 nguyén ti khac loai dugc chon tir nito, oxy, va luu huynh) c6 tir 3

dén 12 nguyén tir vong v6i mdi di vong. Céc vi du minh hoa vé nhom heteroaryl bao

gbm céc hop chit sau ddy, dudi dang cac gbc dugc lién két thich hop:

o) N S N N O 0 S S N
. O QO Qoo Yy

@)

N .0 N o N%
v O 0 O TG
N/, \\_N, \_N, O’ O y N

No N Ny N N S 0

BN I/j | N ﬁ\

I/,k/, A, | v N. N / /

N N, = o ! ’

Cry. O, Ty, T . T 80,
C. C C0. (L7 @O.

Nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuat twong Gmg s& nhan thay

rang cac loai nhom heteroaryl, xycloalkyl, aryl va heteroxycloalkyl dugc néu hodc

minh hoa & trén 1a khong tuyét ddi, va cling c6 thé chon cdc nhém b6 sung ndm trong

pham vi bao hd cua céc thuat ngit da xac dinh.

12



48023 13/269

Thuat ngit “halogen” ding dé chi clo, flo, brom hodc iot. Thuat ngit “halo”

dung dé chi clo, flo, bromo hoic iot.

Thuat ngit “dugc thé” ¢6 nghia 1a nhom hodc gbc xac dinh sinh ra mot hodc
nhiéu phan tir thé. Thuat ngit "khong dugc thé" c6 nghia 1a nhom xé4c dinh khong sinh
ra phan tir thé. Thuat ngit “tiy ¥ dugc thé” ¢6 nghia 1a nhom xac dinh khong duge thé
hoic dugc thé bdi mot hodc nhiu phan tir thé. Trong do thuit ngt “duge thé” duoc sir
dung dé mod ta hé chu trc, phép thé xay ra & vi tri cho phép hoa tri bat ky trén hé cu
tric. Truong hop trong do, gbc hodc nhém xac dinh khong duge néu mét cach rd rang
dudi dang tly ¥ duoc thé hoic duge thé bing phan tir thé xac dinh bat ky, thi can hicu
rang gbc hodc nhom nay s& khong duoc thé.

Céc thuat ngit “para”, “meta”, va “ortho” c6 nghia nhu duoc hiéu trong linh vuc
k§ thuat twong tmg. Do d6, vi du, nhém phenyl hoan toan dugc thé c6 phén tir thé &
hai vi tri “ortho”(o) lién k& v6i diém gén két ctia vong phenyl, hai vi tri “meta” (m), va
mdt vi tri “para” (p) bét chéo tir diém gin két nhu duge minh hoa dudi déy.

ortho

meta

para ortho

meta

DPé moé ta ngén gon hon, mot s6 thuat ngit dinh lugng dugc néu & ban mo ta nay
khong bi han ché boi thuat ngit “khoang”. Co thé hiéu rang, du thuat ngtt “khoang”
duoc st dung rd rang hay khong, thi moi con sb6 dugc néu & ban md ta nay dugce dung
dé chi tri sb xéac dinh thuc té, va né cling co thé duoc dung dé chi gia tri gén dung véi
tri sb xé4c dinh nay sao cho co thé suy ra mot cach hop 1y dua trén linh vuc k¥ thuat
tuong ung, bao gbm céc tri sb tuong duong va gan dang do cac diéu kién do va/hoic
thir nghiém ddi véi tri s6 x4c dinh nay. Khi hiéu suat dugc xac dinh dudi dang ty 1&
phén tram, thi hi¢u sut nay dé cap dén khdi lugng ctia hop chét ma hiéu suét dugc xac
dinh theo luong ti da cua hop chét tuong tw c¢6 thé thu duoc theo cac difu kién hoa
hoc luong phép cu thé. Nong do duge xac dinh dudi dang ty 16 phén trim, ding dé chi
ty 1€ khdi luong, trir khi ¢6 quy dinh khéc.

Thuat ngit dung dich “lam chit dém” hodc dung dich “dém” duoc st dung &

ban mo ta nay c6 thé thay thé nhau theo nghia tiéu chuén ctia ching. Dung dich lam

13
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chit dém duoc st dung dé diéu chinh do pH cta moi truong, va viéc chon, str dung, va
chirc nang cua chung 13 da biét ddi v6i ngudi c6 hiéu biét trung binh trong linh vuc k§
thuat twong (mg. Xem, vi du, G.D. Considine, ed., Van Nostrand’s Enxyclopedia of
Chemistry, p. 261, 5% ed. (2005), m6 ta, ngoai nhiing cai khac, dung dich dém va nong
do ctia phan tir dém lién quan dén do pH cua chit dém nhu thé nao. Xem 4n pham
Handbook of Chemistry va Physics, 84" ed., cac trang 8-37 dén 8-44. Vi du, dung dich
]am chat dém thu dugc bing cach bd sung MgSOs va NaHCO3 vao dung dich theo ty
18 10:1 w/w dé duy tri d6 pH ctia dung dich khoéng 7,5.

Cong thire bat ky dugc néu & ban mo ta nay dung dé chi hop chit co ciu tric
duge mo ta bang cong thirc ciu trac ciing nhu céc cai bién hodc cac dang nhat dinh. Cu
thé, hop chit c6 cong thic bat ky duge néu & ban md ta niy c6 cac tm khong dbi
xtng va do d6 ton tai dudi cac dang dbi hinh khac nhau. T4t ca cac chat dong phan va
chét ddng phén 1ap thé quang hoc clia hop chét c6 cong thirc chung, va hdn hop cla
ching, dugc xem la nim trong pham vi bao hd ctia cdng thirc. Do do, cong thirc bét ky
dugc néu ¢ ban md ta nay dung dé chi raxemat, mot hodc nhiéu dang dbi hinh, mot
hodc nhiéu dang dong phan khong dbi quang, mot hoic nhiéu dang déng phan atropin,
va hén hop ctia ching. Hon nita, cic chu trac nhét dinh c6 thé ton tai dudi dang dong
phan hinh hoc (d6 13, chit ddng phan cis va trans), dudi dang hdn bién, hodc dudi
dang ddng phan atropin.

Cac biéu tuong === vy —== dygc sit dung dé chi sy bd tri khong gian
tuong ty trong cAu tric héa hodc dugc thé hién ¢ ban mo ta nay. Tuong tu, cic biéu
tuong M y3 il gege st dung d8 chi su bd tri khong gian twong tw trong cau
tric hoa hoc duge thé hién & ban mo ta nay.

Do d6, cong thirc bit ky dugc néu & ban md ta nay ciing dung dé chi céac hydrat,
solvat, va cac dang da hinh ciia hop chat, va hdn hop cia ching, ngay ca néu cac dang
nay khong dugc liét ké ro rang. Hop chét nhét dinh c6 cong thic (I) hodc cong thire
(I1) hoic mudi duge dung ctia hop chét ¢ cong thire (1) hodc cong thire (IT) ¢6 thé thu
dugc dudi dang solvat. Cac solvat bao gém cac chét tao thanh tir sy twong tac hodc
phurc hop cia hop chét theo sang ché voi mot hodc nhiéu dung moéi, dudi dang dung
dich hogc dang tinh thé hoic dang ran. Theo mot s6 phuong 4n, dung moi 1a nuée va
sau do6 solvat 1a hydrat. Ngoai ra, cadc dang tinh thé nhit dinh cua hop chét c6 cong
thirc (I) hodc cong thic (II) hodc mudi duge dung ctia hop chét c¢6 cong thie (I) hodc
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cong thire (IT) c6 thé thu dugce dudi dang ddng tinh thé. Theo cac phwong 4n nhét dinh
cla sang ché, hop chét ¢co cong thiee (I) hodc cong thie (II) thu dugce dudi dang tinh
thé. Theo cac phuong an khéc, dang tinh thé cua hop chit c6 cong thic (I) hodc cong
thire (IT), v& co ban, ¢6 hinh khéi. Theo céc phuong 4n khac, mudi dugc dung ctia hop
chat ¢6 cong thirc (I) hodc cong thirc (II) thu dugc duéi dang tinh thé. Theo cdc
phuong 4n khac nita, hop chét c6 cong thire (I) hodc cong thic (1) thu duge dudi mot
dang chét da hinh, duéi dang hdn hop cta cac dang tinh thé, duéi dang chét da hinh,
hodc duéi dang vo dinh hinh. Theo cac phuong an khéc, hop chét c6 cong thice (I)
hoic cong thic (II) bién dbi trong dung dich gifra mot hoic nhidu dang tinh thé
va/hodc dang da hinh.

D& cap dén hop chat & ban mo ta nay c6 nghia la d& cap dén mot dang bat ky
trong sb: (a) dang dugce néu trén thuc té cta hop chét, va (b) dang hop chét bét ky
trong moi truong trong doé hop chat duoc xem xét khi duoc dit tén. Vi du, & ban mo ta
nay, dé cap dén hop chit nhu R-COOH, bao gbm viéc dé cap dén hop chit bat ky
trong b, vi dy, R-COOHs), R-COOHdung moi), v& R-COO (dung moi). Trong vi du nay, R-
COOHs) d& cap dén hop chat dic, vi du nhu n6 c6 thé duéi dang thude vién hodc dugce
phim hodc ché phim dang dic khac; R-COOH (dung méi) dé cap dén dang khong phan ly
ctia hop chét trong dung méi; va R-COO" (dung moi) d& cap dén dang phan ly ctia hop chat
trong dung mdi, nhu dang phéan ly cta hop chét trong moi truong nude, du dang phan
ly nay bt ngudn tir R-COOH, tir mudi cta né, hodc tir hop chat khac bét ky tao ra R-
COO" do su phén ly trong mdi truong dd duge xem xét. Theo vi du khac, su biéu hién
nhu “cho hop chét tiép xtc véi hop chit c6 cong thirc R-COOH” nghia 1a viéc cho hop
chét nay tiép xac véi dang, hodc cac dang, cua hop chit R-COOH ton tai, trong moi
truong trong d6 c6 dién ra sy tiép xtc ndy. Theo mot vi du khac nira, su biéu hién nhu
“cho hop chét phan ting v6i hop chét c6 cong thirc R-COOH” nghia 1a phan ung cia
(a) hop chat dudi dang, cac dang hda hoc lién quan, ctia hop chét ton tai, trong moi
truong dién ra phan Ung nay, voi (b) dang, cac dang hoéa hoc lién quan, ctia hop chét
R-COOH tdn tai, trong méi truong dién ra phan tng nay. V& diém nay, néu thu thé
ndy, vi du, & mdi truong nude, thi ¢6 thé hiéu rang hop chat R-COOH ¢ moi truong
twong tw, va do d6 thu thé tiép xtc véi cac loai nhu R-COOH chira nuse) va/hodc R-COO"
(chtra nusc), trong do ky tu duéi dong “(aq)” biéu thi “nuéc” theo nghia thong thuong cia

n6 vé mit héa hoc va héa sinh. Nhom chie axit carboxylic dugc chon & cac vi du danh
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phép nay; tuy nhién, sy lya chon nay khong lam giéi han pham vi cta sang ché ma né
chi 1a sy minh hoa. Can hiéu réng cac vi du tuong tu c6 thé duogc néu dudi dang céc
nhém chite khac, bao gdm nhung khong chi gi6i han ¢ hydroxyl, bazo nito, nhu cac vi
du dudi dang cac amin, va nhom khac bat ky tac dong hodc chuyén héa theo cach da
biét trong mdi truong chira hop chit nay. Su tic dong va chuyén hoa niy bao gbm,
nhung khong chi giéi han &, su phan ly, su lién két, su hdn bién, su phan ly trong dung
mdi, bao gdm sy thily phén, sy solvat hoa, bao gdm sy hydrat héa, proton hda, va khu
proton hda. Khong c6 vi du khéac nao v& mit nay dugc dé xuét & ban mo ta do céc tic
dong va chuyén héa trong mdi truong xac dinh 1a da biét ddi v6i nguoi c6 hicu biét
trung binh trong linh vuc k¥ thuét trong tng.

Theo vi du khac, hop chét zwitterion dugc bao gdm trong ban mo ta nay bang
cach dé cép dén hop chit da biét dé tao thanh cac ion ludng tinh, ngay ca néu né
khong duoc dit tén ro rang dudi dang ion ludng tinh. Cac thut nglt nhu ion ludng
tinh, cdc ion ludng tinh, va thuat ngtx ddng nghia cua ching, (cac) hop chat ion ludng
tinh 1a cac tén da duoc ch?ip nhan theo ti€u chuidn TUPAC d3 biét va mot phﬁn cua bo
tiéu chuén tén khoa hoc di xac dinh. V& mit nay, thuat ngit ion ludng tinh duogc su
dung @ nhan biét tén CHEBI:27369 bang tir dién Chemical Entities of Biological
Inerest (ChEBI) vé cac hop chat phan tir. Nhu da biét o, ion ludng tinh hodc hop chét
ion ludng tinh 12 hop chit trung tinh c6 cac don vi dién tich trai dau. Poi khi cic hop
chit duoc dé cap dén boi thuat ngfr “mudi ndi”. Cac ngudn tai liéu khac dé cap dén cac
hop chit nay duéi dang “céc ion ludng cuc”, mac du thuat ngit nay, theo cac ngudn
khac, duoc cho la sy dung sai thudt ngi. P& lam vi du cu thé, axit aminoetanoic
(glyxin cta axit amino) ¢ cong thirc HNCH,COOH, va né tdn tai trong moi trudng
(trong truong hop nay, no tdn tai trong moi truong trung tinh) dudi dang ion ludng
tinh *HsNCH,COO". Ton ludng tinh, hop chat ion ludng tinh, mudi ndi va ion ludng
cuc theo nghia da biét va d3 xac dinh nam trong pham vi bao hd cua sang ché, trong
truomg hop bat ky, dugc hidu béi cac ngudi ¢6 hiéu biét trung binh trong linh vuc k§
thuat nay. Boi vi khong can phai dit tén cho mdi va moi phuong an dugc hiéu béi
nguoi co hiéu biét trung binh trong linh vuc k¥ thuét nay, khong ¢ ciu tric nao cla
zwitterionic hop chits két hop véi cac hop chét theo sang ché dugc xac dinh o rang &
ban mo ta nay. Tuy nhién, ching 1a mot phan ciia cac phuong én theo sang ché. Khong

¢6 vi du thém nao vé van dé nay dugc néu ¢ ban md td nay boi vi su tac dong va

16



48023 17/269

chuyén héa trong moi truong xac dinh din dén nhidu dang hop chét xac dinh da biét
boi ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuét nay.

Cong thirc bit ky duge néu & ban md ta nay cling dung @& chi cac dang hop chét
khong dugc déan nhan cling nhu cac dang hop chét duge dan nhin theo dong vi. Céc
hop chat dugc dan nhan theo déng vi ¢6 céu trac duoc mo ta bé“mg cac cong thiac da
néu ngoai trr mot hodc nhiéu thanh phin dwoc thé bang thanh phin c6 khéi lugng
thanh phan da chon hodc s khdi. Vi du vé cac chit ddng vi c6 thé duoc két hop trong
hop chét theo sing ché bao gdm céc chét dong vi cia hydro, cacbon, nito, oxy,
phospho, flo, va clo, nhu 2H, *H, ''C, 13C, 1*C, N, *0, 170, 3Ip, 3P, 338, ¥F, *°Cl, >,
tuong ng. Cac hop chét theo ddng vi duoc ddn nhan nay hitu dung trong cac nghién
ctru chuyén héa (t6t hon 1a véi 'C), nghién ctru dong hoc phan tng (vi du, véi *H
hodc 3H), k§ thuit do tim hodc chup anh [nhu k¥ thuét chup cét 16p bang buc xa
positron (PET) hodc k§ thuat chup cét 16p vi tinh bang biic xa don photon (SPECT)]
bao gdm thir nghiém phan phéi mo nén hogc thudc, hoic trong diéu tri phéng xa cho
bénh nhan. Cu thé, hop chét dugc dan nhan '8F hoic ''C ¢6 thé duge wu tién cu thé cho
PET hoiic hop chét I'3 cho nghién ciru SPECT. Hon nita, phép thé bang céc chat dong
vi nang hon nhu deuteri (do 1a, ’H) ¢6 thé tao ra cac hiéu qua tri liéu nhét dinh tir tinh
én dinh chuyén héa 16n hon, vi du yéu cau liéu luong gidm hodc nira thoi gian in vivo
tang. Noi chung, cac hop chét dugc dan nhan theo dong vi theo sdng ché va cac tién
chit cua chung c6 thé dugce diéu ché bang céach tién hanh cac quy trinh duge md ta
trong cac so dd hodc trong céc vi du va cac cach diéu ché dugc md ta dudi day bing
cach thé chat phan tng khong dugc dén nhan theo dong vi bang chét phan tng duoc
dan nhan theo dong vi ¢ ban trén thi truong.

Khi @& cap dén cong thuc bét ky dugc néu ¢ ban mod ta nay, su lya chon mot
gbc xé4c dinh tir danh séch céac gbc dé thay ddi cu thé khong 14 sy lya chon twong tu dé
thay dbi & vi tri khac. N6i cach khac, néu xuét hién nhiéu hon mot sw thay ddi, thi viéc
chon cac géc tir danh sach cu thé khong phu thudc vao viéc chon cac géc dé tao ra su
thay d6i twong tu & vi tri khac trong cdng thire, trir khi c6 quy dinh khac.

Dé 1am vi du thtr nhit v& thuét ngir phén tir thé, néu phan tr thé S'yiay 12 S1 hodc
S», va phan tir thé % ay 12 S3 hodc Ss, thi khi d6 cdc lwa chon nay dé cap dén céc
phuong 4n theo sang ché duge xac dinh theo sy lya chon sao cho S'vidula S1va S%iay
13 S3; S'iauld S1va S%uiay 12 Sa; Slviaula So va Shiay 12 S3; Slviaula Sz va S%viaw 18 Sq; va
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cac tuwong duong ctia mdi su lya chon. Do do, thuat ngir ngin gon hon “Slyiay1a Sy
hodc Sz, va S%iay 12 S3 hodc S4” duge st dung dé mo ta ngén gon, ma khong lam gidi
han pham vi cia sang ché. Vi du tht nhét néu trén vé thuat ngl phén tr thé, duoc néu
dudi dang thuét ngit chung, ding dé minh hoa nhiéu su lva chon phén tir thé dwgc néu
& ban mo ta ndy. Quy udce néu trén duge xdc dinh cho cac phan tir thé, khi dugc sir
dung, m& rong dén cac thanh phin nhu R', R?, R3, R%, A, R%, R®, R®, RY, R¢, R, Re, R",
Ri, RJ, va RX, va ky hiéu phin tir thé chung khéc bat ky dugc sir dung & ban mo ta nay.

Hon nira, khi thanh phén hoac phén tir thé bt ky dugc chon hon mot 14n, thi
phuong an theo sang ché bao gém nhiéu nhém c6 thé duoc tao ra tir cac lua chon da
liét ké, duoc st dung ddc lap, va cac tuong duong cia ching. Pé lam vi du tha hai cho
thuat ngir phﬁn tr thé, néu thuat nglt nay dugc mo ta sao cho phﬁn ttr thé Svi au 13 mot
trong s6 S1, Sz, va Ss, thi su liét ké nay dé cap dén phuong 4n theo sang ché trong do6
Svidu 12 S1; Svidu 12 S2; Svidu 18 S35 Sviaw 12 S1 hodc Sa; Sviau la S1 hodc S3; Sviau1a S
hodic S3; Sviay 12 mot trong s& Si, S2 va S3; va Sviay 1 trong duong bat ky ciia mi mot
lua chon. Do do, thut ngir nge‘ln gon hon “Syi ay 12 mot tong s S1, Sa, va S3” dugc s
dung dé mé ta ngén gon, ma khong gidi han pham vi bdo ho sang ché. Vi du thir hai vé
thuat ngit phan tir thé, dugc néu dudi dang thuat ngir chung, ding dé minh hoa nhiéu
su lua chon phén tir thé dugc mé ta & ban mo ta nay. Quy udce néu trén duge xac dinh
cho cac phén tir thé, khi dugc sir dung, md rong dén céc thanh phan nhu R, R?, R, R,
A, R® R, R, RY, RS, R, Re, R, R, RY, va R¥, va ky hiéu phén tir thé chung khac bat ky
dugc st dung & ban mo ta nay.

Danh phép “Ci;” trong d6 j > i, khi dugc sit dung & ban mo ta nay cho nhom
phén tir thé, tirc 1a dung dé chi phuong 4n theo sang ché trong d6 mdi va mot trong s6
cac nguyén tu cacbon, tir 1 dén j bao gém i vaj, doc lap thu duogc. Dé 1am vi du, thuat
ngit Ci1-3 doc 1ap dung dé chi phuwong 4n ma c6 mot nguyén tir cacbon (C1), phuong an
ma c6 hai nguyén tir cacbon (C2), va phuong 4n ma c6 ba nguyén tir cacbon (Cs).

Thuét ngit Ch-malkyl dé cap dén mach béo, mach thf;ing hoac mach nhanh, véi
téng s& N clia nguyén tir cacbon trong mach nay thoa man n <N <m, trong d6 m > n.
Phén tir thé hai 1dn bét ky dugc dé cap dén & ban mb ta nay nghia 1a bao gdm nhiéu
kha nang gin két khi hon mot kha nang dugc cho phép. Vi du, dé cap dén phan tir thé
hai 14n —A-B-, trong d6 A # B, ding dé chi phin tir thé hai 1an véi A duge gan két véi
thanh phén duoc thé dau tién va B duge gén két v6i thanh phén duoc thé thir hai, va né
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ciing dé cap dén phan tir thé hai 1an v6i A dugc gin két v6i thanh phan duoc thé thir
hai va B dugc gin két v6i thanh phén duogc thé thu nhét.

Khi xem xét vé sy lya chon va cac tén danh phap, dugc hiéu réng 0 ban mo ta
nay, su vién dan rd rang dung dé chi, néu xét vé mit y nghia héa hoc va trix khi ¢6 quy
dinh khéc, su vién dan doc 14p theo céc phuong 4n di dua ra, va sy vién dan dén mdi
va mot trong s6 nhitng phuwong an c6 thé dugc dé cap dén mot cach ro rang.

Theo mot sd phuong 4n, hop chét c6 cong thire (I) trong d6 R! 12 phenyl dugc
thé bang R?, trong d6 R? 1a -F, -I, -Cl, -OCH3, -OCH,CHs, -CHs, -CH(CHs)2, -C(CHs)s
hoac -NOa.

Theo mot sé phuong 4n nay, R! 1a phenyl dugc thé trong d6 R® 1a -Br, -F, -I, -
Cialkyl, -OCH3, -OCH2CH3, -CN, -CF3, hodc -OCFs.

Theo mét sd phuong 4n nay, R! 12 phenyl dugc thé bang R?, trong d6 R* 1a -H, -
F, -Cl, -CHs, -C(CH3)s, -OCHs, hoic -OCH,CHs, va R® 1a -Br, -F, -I, -Cialkyl, -
OCHs, -OCH,CH3, -CN, -CF3, hodc -OCFs.

Theo mét s phwong 4n nay, R! 1a phenyl duoc thé trong d6 R® 1a 2-thiophen-2-
yl hoac 2-furan-2-yl.

Theo mot s6 phuong 4n nay, R! 1a phenyl dugc thé, trong d6 R® 1a phenyl, 3-
clophenyl, 4-flophenyl, 3-flophenyl, 4-metylphenyl, hoac 4-triflometylphenyl.

Theo mdt s6 phuong 4n nay, R! 12 phenyl dugc thé, trong d6 RP 1a 1H-pyrol-1-
yl, 1H-pyrazol-1-yl, 1H-pyrazol-5-yl, 1H-imidazol-2-yl, 1-metyl-1H-imidazol-2-yl,
1H-1,2,3-triazol-1-yl, 2H-1,2,3-triazol-2-yl, 2H-1,2,3-triazol-1-yl, 1H-1,2,4-triazol-5-
yl, 2H-1,2,4-triazol-1-yl, 2H-1,2,4-triazol-3-yl, 4H-1,2,4-triazol-3-yl, 4H-1,2,4-triazol-
4-yl, 1-metyl-1H-1,2,4-triazol-3-yl, 1-metyl-1H-1,2,4-triazol-5-yl hodc 1-(tetrahydro-
2H-pyran-2-yl)-1H-pyrazol-5-yl.

Theo mét s6 phuong an nay, R! 1a phenyl dugc thé, trong d6 R® 1a pyridin-2-yl,
3-clopyridin-2-yl, 3-flopyridin-2-yl, 3-metylpyridin-2-yl, 4-metylpyridin-2-yl, 5-
metylpyridin-2-yl, 6-metylpyridin-2-yl, 2-pyridin-3-yl, hodc 2-pyrimidin-2-yl.

Theo mét s6 phuong 4n nay, R! 1a phenyl dugc thé, trong d6 R 1a 3-metyl-
1,2.4-oxadiazol-5-yl hodc oxazol-2-yl.
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Theo mdt s phuong 4n nay, R 1a phenyl dugc thé bang R?, trong d6 R? 1a halo,
-Ci.alkyl, hodc -Cisalkoxy, va RP 1a triazol hodc pyrimidin dugc thé hodc khong duoc
thé bang halo hoic -Ci-salkyl.

Theo mét sé phuong 4n nay, R! 1a (1-metyletyl)-2-(2H-1,2,3-triazol-2-
yl)phenyl, 2-(1H-1,2,3-triazol-1-yl)phenyl, 2-(2H-1,2,3-triazol-2-yl)phenyl, 2-flo-6-
(2H-1,2,3-triazol-2-yl)phenyl, 2-metyl-6-(2H-1,2,3-triazol-2-yl)phenyl, 3-flo-2-(2H-
1,2,3-triazol-2-yl)phenyl, 3-flo-2-(1H-1,2,3-triazol-1-yl)phenyl, 3-metoxy-2-(1H-
1,2,3-triazol-1-yl)phenyl, 3-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 3-metyl-2-(2H-
1,2,3-triazol-2-yl)phenyl, 3-metyl-2-(1H-1,2,3-triazol-1-yl)phenyl, 4-flo-2-(2H-1,2,3-
triazol-2-yl)phenyl, 4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 4-metoxy-2-(1H-1,2,3-
triazol-2-yl)phenyl, 4,5-dimetoxy-2-[1,2,3]triazol-1-yl-phenyl, 4,5-dimetoxy-2-
[1,2,3]triazol-2-yl-phenyl, 5-[1,2,3]triazol-2-yl-benzo[ 1,3]dioxol-4-yl, 5-clo-2-(2H-
1,2,3-triazol-2-yl)phenyl, 5-flo-2-(2H-1,2,3-triazol-2-yl)phenyl, 5-iot-2-(2H-1,2,3-
triazol-2-yl)phenyl, 5-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 5-metyl-2-(2H-1,2,3-
triazol-2-yl)phenyl, 1-[1,2,3]triazol-2-yl-naphtalen-2-yl, 2-(1H-1,2,4-triazol-1-
yDphenyl, 2-(1H-1,2,4-triazol-5-yl)phenyl, 2-(1-metyl-1H-1,2,4-triazol-5-yl)phenyl, 2-
(1-metyl-1H-1,2,4-triazol-3-yl)phenyl, 2-(4H-1,2,4-triazol-3-yl)phenyl, 2-(4H-1,2,4-
triazol-4-yl)phenyl, 2-(3-metyl-1,2,4-oxadiazol-5-yl)phenyl, 3-flo-2-(3-metyl-1,2,4-
oxadiazol-5-yl)phenyl, 2-flo-6-(3-metyl-1,2,4-oxadiazol-5-yl)phenyl, 4,5-diflo-2-(4H-
1,2,4-triazol-4-yl)phenyl), 2-flo-6-pyrimidin-2-ylphenyl, 2-(pyrimidin-2-yl)pyridin-3-
yl, 3-flo-2-pyrimidin-2-ylphenyl, 4-flo-2-(pyrimidin-2-yl)phenyl, 4-metoxy-2-
(pyrimidin-2-yl)phenyl, 5-flo-2-pyrimidin-2-ylphenyl, hodc 5-metyl-2-pyrimidin-2-
ylphenyl.

Theo mdt sé phuong an, hop chét c6 cong thire (I) trong d6 R! 12 pyridin dugc
thé, trong d6 RY 1a -CF3, -Br, hodc -OCH>CH,CHs.

Theo mot s& phuong 4n nay, trong d6 R! 1a pyridin dwoc thé, R¢ 1a 1H-pyrazol-
5-yl, 2H-1,2,3-triazol-1-yl, 2H-1,2,3-triazol-2-yl, 4H-1 ,2,3-triazol-1-yl, 1-(tetrahydro-
2H-pyran-2-yl)-1H-pyrazol-5-yl, 3-metylpyridin-2-yl, hodc 3-metyl-1,2,4-oxadiazol-5-
yl.

Theo mét sd phuong 4n ndy, trong d6 R! 1a pyridin duoc thé, R? 1a 1H-pyrazol-
5-yl, 2H-1,2,3-triazol-1-yl, hodc 2H-1,2,3-triazol-2-yl.
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Theo mot s& phuong an nay, trong d6 R! 1a 1-phenyl-1H-pyrazol-5-yl, 3-
phenylthiophen-2-yl, 3-phenylfuran-2-yl, 5-phenyl-1,3-0xazol-4-yl, S-phenylisoxazol-
4-yl, 5-(2-flophenyl)-2-metyl-1,3-thiazol-4-yl, 2-metyl-5-phenyl-thiazol-4-yl, hodc 5-
(4-flophenyl)-2-metyl-1,3-thiazol-4-yl.

Theo mdt sé phuong an, hop chét c6 cong thire (I), trong d6 R! 1a 3-metylfuran-
2-yl, 9H-floren, quinolin, xinolin; 3-(1H-pyrol-1-yl)thiophen-2-yl, 8-[1,2,3]-triazol-2-
yl-naphtalen-1-yl, 2,3-dihydro-1,4-benzodioxin-5-yl, 1H-indol-7-yl, 4-flonaphtalen-1-
yl, va naphtalen-1-yl va R? dugc chon tir nhém chi gbm 4,6-dimetylpyrimidin-2-yl, 4-
phenyl-pyrimidin-2-yl, quinoxalin, hodc 4-metoxypyrimidin-2-yl.

Theo mét sb phuong an, hop chét c6 cong thic (I), trong d6 R? 1a pyrimidin
duge thé bang -F, -Cl, -D, -CDs, -CHs, etyl, isopropyl, propyl, tert-butyl, -CF3, -OCHs,
-N(CHs)a, -CN, -OH, -CH,OH, -NO», -CO,CHs, -CO2H, -C(O)N(CH3)2, phenyl, furan-
2-yl, thiophen-2-yl, 1H-pyrazol-4-yl, xyclopropyl, pyrolidin-1-yl, hodc morpholin-4-
yl.

Theo mot sb phuong an nay, R? 14 4,6-dimetylpyrimidin-2-yl, 4,5-
dimetylpyrimidin-2-yl,4,6-dimetoxypyrimidin-2-yl,4-phenyl-pyrimidin-2-yl, 4-furan-
2-ylpyrimidin-2-yl, 4-metylpyrimidin-2-yl, 4-metoxypyrimidin-2-yl, 4-thiophen-2-
ylpyrimidin-2-yl, N,N,6-trimetyl-pyrimidin-4-amin, 4-(triflometyl)pyrimidin-2-yl,
4,5,6-trimetylpyrimidin-2-yl, 4-(triflometyl)pyrimidin-5-carboxylat, axit 4-
(triflometyl)pyrimidin-5-carboxylic, 5-nitro-pyrimidin-2-yl, axit 6-metylpyrimidin-4-
carboxylic, N,N-dimetyl-4-(triflouorometyl)pyrimidin-5-carboxamit, N,N,6-
trimetylpyrimidin-carboxamit, 6-metylpyrimidin-4-carbonitril, 4,6-
bis(triflometyl)pyrimidin-2-yl, 6-metyl-pyrimidin-4-ol, 4-(furan-2-yl)-6-
metylpyrimidin-2-yl, 5-flo-4-metylpyrimidin-2-yl, 5-flopyrimidin-2-yl, 4-metoxy-6-
metylpyrimidin-2-yl, 4-etyl-6-metylpyrimidin-2-yl, 4-isopropyl-6-metylpyrimidin-2-
yl, 4-tertbutyl-6-metylpyrimidin-2-yl, 4-xyclopropyl-6-metylpyrimidin-2-yl, 4-metyl-
6-morpholin-4-ylpyrimidin-2-yl, 5-clo-4-metylpyrimidin-2-yl, 5-clo-4,6-
dimetylpyrimidin-2-yl, 5-flo-4,6-dimetylpyrimidin-2-yl, 5-triflometylpyrimidin-2-yl,
4,6-bis[(*H3)metyl](*H)pyrimidin-2-yl, hodc 5-etyl-4,6-dimetylpyrimidin-2-yl.

Theo mot sb phuong an nay, R? 1a pyrimidin dugc thé bang mot hodc nhiéu -Cl,

-F, -CH3, -CF3, -N(CH3)2, -D, hodc -CDs.
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Theo mét sd phuong 4n nay, R? 1a 4,6-dimetylpyrimidin-2-yl, 4,5-
dimetylpyrimidin-2-yl,4,6-dimetoxypyrimidin-2-yl, 4-metylpyrimidin-2-yl, 4-
metoxypyrimidin-2-yl, N,N,6-trimetyl-pyrimidin-4-amin, 4-(triflometyl)pyrimidin-2-
yl, 4,5,6-trimetylpyrimidin-2-yl, 4,6-bis(triflometyl)pyrimidin-2-yl, 6-metyl-
pyrimidin-4-ol, 5-flo-4-metylpyrimidin-2-yl, 5-flopyrimidin-2-yl, 4-metoxy-6-
metylpyrimidin-2-yl, 5-clo-4-metylpyrimidin-2-yl, 5-clo-4,6-dimetylpyrimidin-2-yl, 5-
flo-4,6-dimetylpyrimidin-2-yl, 5-triflometylpyrimidin-2-yl, hoac 4.,6-
bis[(?H3)metyl](*H)pyrimidin-2-yl.

Theo mdt sé phuong an, hop chét c¢6 cong thirc (I) trong d6 R? 1a pyrazin hodc
triazin dugc thé bing mdt hodc nhidu -CHs.

Theo mdt s phuong 4n, hop chit ¢ cong thirc (I) trong d6 R? 1a pyridin duoc
thé bang mot hodc nhiéu -F, -OCHs, -OCH2CH3, -CHs, hodc -CFs.

Theo mdt sd phwong 4n nay, R? 1a benzooxazol-2-yl, 2-metylpyrimidin-4(3H)-
on va 4-metyl-6,7-dihydro-5H-xyclopenta[d]pyrimidin va R 14 phenyl, dugc thé ¢ vi
tri ortho bang R®, trong d6 R® 1a 2H-1,2,3-triazol-2-yl, 2H-1,2,3-triazol-1-yl, 3-metyl-
1,2,4-oxadiazol-5-yl hodc 2-pyrimidin-2-yl.

Theo mot s& phwong an, hop chat c6 cong thirc (I) trong d6 R? 1 quinoxalin-2-
yl, 3-metylquinoxalin-2-yl, 6,7-difloquinoxalin-2-yl, 3-(triflometyl)quinoxalin, 4-
metylquinolin, hodc 6-floquinazolin-2-yl va R! 1a phenyl dugc thé & vi tri ortho bang
Rb, trong d6 R® la 2H-1,2,3-triazol-2-yl, 2H-1,2,3-triazol-1-yl, 3-metyl-1,2,4-
oxadiazol-5-yl hoac 2-pyrimidin-2-yl.

Theo mot s6 phwong 4n, hop chét ¢6 cong thie (II) trong d6 R? 1a biphenyl
hodc 2-metoxyphenyl va R* 1a (5-triflometyl)-pyridin-2-yl, (5-triflometyl)-
pyrimidin-2-yl, 4,6-dimetylpyrimidin-2-yl, hodc quinoxalin-2-yl.

Theo mot sé phuong an, hop chét c6 cong thire (1) trong do R 1a 2-(1H-1,2,3-
triazol-1-yl)phenyl, 2-(2H-1,2,3-triazol-2-yl)phenyl, 2-flo-6-(2H-1,2,3-triazol-
2-yl)phenyl, 2-metyl-6-(2H-1,2,3-triazol-2-yl)phenyl, 3-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl, 3-flo-2-(1H-1,2,3-triazol-1-yl)phenyl, 3-metoxy-2-(1H-1,2,3-triazol-1-
yl)phenyl, 3-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 3-metyl-2-(2H-1,2,3-triazol-2-
yDphenyl, 3-metyl-2-(1H-1,2,3-triazol-1-yl)phenyl, 4-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl, 4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 4-metoxy-2-(1H-1,2,3-triazol-
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2-yl)phenyl, 4,5-dimetoxy-2-[1,2,3]triazol-1-yl-phenyl, 4,5-dimetoxy-2-
[1,2,3]triazol-2-yl-phenyl, 5-clo-2-(2H-1,2,3-triazol-2-yl)phenyl, 5-flo-2-(2H-1,2,3-
triazol-2-yl)phenyl, 5-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 5-metyl-2-(2H-1,2,3-
triazol-2-yl)phenyl, 2-(1H-1,2,4-triazol-1-yl)phenyl, 2-(1H-1,2,4-triazol-5-yl)phenyl,
2-(1-metyl-1H-1,2,4-triazol-5-yl)phenyl, 2-(1-metyl-1H-1,2,4-triazol-3-yl)phenyl, 2-
(4H-1,2,4-triazol-3-yl)phenyl, 2-(4H-1,2,4-triazol-4-yl)phenyl, 2-(3-metyl-1,2,4-
oxadiazol-5-yl)phenyl, 3-flo-2-(3-metyl-1,2,4-oxadiazol-5-yl)phenyl, 2-flo-6-(3-metyl-
1,2,4-oxadiazol-5-yl)phenyl, 4,5-diflo-2-(4H-1,2,4-triazol-4-yl)phenyl), 2-flo-6-
pyrimidin-2-ylphenyl, 2-(pyrimidin-2-yl)pyridin-3-yl, 3-flo-2-pyrimidin-2-ylphenyl, 4-
flo-2-(pyrimidin-2-yl)phenyl, 4-metoxy-2-(pyrimidin-2-yl)phenyl, 5-flo-2-pyrimidin-
2-ylphenyl, hodc 5-metyl-2-pyrimidin-2-ylphenyl va

R? 13 4,6-dimetylpyrimidin-2-yl, 4,5-dimetylpyrimidin-2-yl,4,6-dimetoxypyrimidin-
2-yl, 4-metylpyrimidin-2-yl, 4-metoxypyrimidin-2-yl, N,N,6-trimetyl-pyrimidin-4-
amin, 4-(triflometyl)pyrimidin-2-yl, 4,5,6-trimetylpyrimidin-2-yl, 4,6-
bis(triflometyl)pyrimidin-2-yl, 6-metyl-pyrimidin-4-ol, 5-flo-4-metylpyrimidin-2-yl,
5-flopyrimidin-2-yl, 4-metoxy-6-metylpyrimidin-2-yl, 5-clo-4-metylpyrimidin-2-yl, 5-
clo-4,6-dimetylpyrimidin-2-yl, 5-flo-4,6-dimetylpyrimidin-2-yl, 5-
triflometylpyrimidin-2-yl, hodc 4,6-bis[(*H3)metyl](*H)pyrimidin-2-yl.

Theo mdt sd phuong an, hop chét c6 cong thic (I) trong d6 R! 1a 3-flo-2-(3-
metyl-1,2,4-oxadiazol-5-yl)phenyl, 6-flo-2-(2H-1,2,3-triazol-2-yl)phenyl, 4-metoxy-2-
(2H-1,2,3-triazol-2-yl)phenyl, hodc 3-[1,2,3]triazol-2-yl-pyridin-2-yl va R? 1a 4.,6-
dimetylpyrimidin-2-yl, 5-flo-4,6-dimetylpyrimidin-2-yl, hodc 5-flo-4-
metylpyrimidin-2-yl.

Hop chit c6 cong thire (I) va cong thire (II) va mudi duge dung cia né duge st
dung riéng 1¢ hodc dudi dang két hop véi mdt hodc nhiéu thanh phﬁn hoat tinh bd
sung, dé diéu ché duoc phém. Do @0, duoc phém gém bao gém luong hitu hiu cua it
nhat mot hop chit c¢6 cong thire (1) va cong thire (II) hodc mubi dugc dung ctia né.

Sang ché ciing bao gom mudi duge dung ctia hop chat cé cong thire (I) va cong
thae (ID), t6t hon 13 hop chét néu trén va cac hop chét cu thé duogc iy 1am vi du & ban

md ta nay, dé dung trong diéu tri.
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"Mudi duge dung” la mudi cua axit ty do hodc bazo cua hop chét theo cong
thire (I) va cong thie (II), khong ddc, cé kha ning chiu duoc vé mit sinh hoc, hoic
theo cach khéc, thich hop vé mit sinh hoc dé dung cho ddi twong can diéu tri bénh.
N6i chung, xem 4n pham cta G.S. Paulekuhn, va ddng tac gia, “Trends trong Active
Pharmaceutical Ingredient Salt Selection based on Analysis of the Orange Book
Database™, J. Med. Chem., 2007, 50:6665-72, S.M. Berge, va déng tac gia,
“Pharmaceutical Salts”, J Pharm Sci., 1977, 66:1-19, va Handbook of Pharmaceutical
Salts, Properties, Selection, va Use, Stahl va Wermuth, Eds., Wiley-VCH va VHCA,
Zurich, 2002. Cac vi du vé mudi dugc dung la cac mudi hitu dung vé mat dugc ly va
thich hop dé tiép xic voi cac mo clia bénh nhan ma khong gy doc hai qua muc, gy
rat, hodc dap Gmg di ung. Hop chit cé cong thiic (I) va cdng thirc (II) ¢6 thé bao gdm
nhém c6 tinh axit ddy di, nhém c6 tinh bazo day dd, hodc ca hai nhém chac nay, va
do d6 phan Ung véi nhiéu bazo hitu co hodc vo co, va axit hitu co va vo co, dé tao

thanh mudi duoc dung.

Cac vi du vé& mubi duoc dung bao gém cac sulfat, pyrosulfat, bisulfat, sulfit,
bisulfit,  phosphat,  monohydro-phosphat,  dihydrophosphat, = metaphosphat,
pyrophosphat, clorua, bromua, iodua, axetat, propionat, decanoat, caprylat, acrylat,
format, isobutyrat, caproat, heptanoat, propiolat, oxalat, malonat, suxinat, suberat,
sebacat, fumarat, maleat, butyn-1,4-dioat, hexyn-1,6-dioat, benzoat, clobenzoat,
metylbenzoat, dinitrobenzoat, hydroxybenzoat, metoxybenzoat, phtalat, sulfonat,
xylensulfonat, phenylaxetat, phenylpropionat, phenylbutyrat, xitrat, lactat, y-
hydroxybutyrat, glycolat, tartrat, metan-sulfonat, propansulfonat, naphtalen-1-sulfonat,
naphtalen-2-sulfonat, va mandelat.

Néu hop chit c6 cong thuc (I) hodc cong thic (IT) chira bazo nito, thi mudi
duoc dung mong mudn c6 thé dugc diéu ché bing phuong phéap thich hop bat ky da
biét trong linh vuc k¥ thuat twong tGng, vi du, xt 1y bazo tu do bang axit vo co, nhu
axit clohydric, axit bromhydric, axit luu huynhic, axit sulfamic, axit nitric, axit boric,
axit phosphoric, va axit twong tu, hodc béng axit hitu co, nhu axit axetic, axit
phenylaxetic, axit propionic, axit stearic, axit lactic, axit ascorbic, axit maleic, axit
hydroxymaleic, axit isethionic, axit suxinic, axit fumaric, axit malonic, axit pyruvic,
axit oxalic, axit glycolic, axit salixylic, axit oleic, axit palmitic, axit pyranosidyl, nhu

axit glucuronic hodc axit galacturonic, axit alpha-hydroxy, nhu axit mandelic, axit
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xitric, hodc axit tartric, axit amino, nhu axit aspartic, axit glutaric hodc axit glutamic,
axit thom, nhu axit benzoic, axit 2-axetoxybenzoic, axit naphthoic, hodc axit xinamic,
axit sulfonic, nhu axit laurylsulfonic, axit p-toluensulfonic, axit metansulfonic, axit
etansulfonic, hdn hop cic axit bét ky nhu céc axit dugc néu trong cic vi du & ban mod
ta nay, va axit khac bat k¥ va hdn hop cua né duge xem 1a cac phép thé twong duong
hodc cac phép thé thich hop d6i voi ngudi 6 hiéu biét trung binh trong linh vurc k¥
thuat nay.

Néu hop chét c6 cong thire (I) hodc cong thire (II) 1a axit, nhu axit carboxylic
hoc axit sulfonic, thi mubi duge dung mong mudn c6 thé duge diéu ché bang phuong
phép thich hop bét ky, vi du, xr Iy axit tu do bang bazo hitu co hodc v co, nhu amin
(bAc mdt, bac hai hodc bac ba), hydroxyt kim loai kiém, hydroxyt kim loai kiém thd,
hdn hop bazo thich hgp bét ky nhu cac bazo dugc xac dinh lam vi du ¢ ban mo ta nay,
va bazo khac bat ky va hdn hop cuia ching dugc xem 1a cac twong duong hodc phép
thé thich hop déi v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay. Céc vi
du minh hoa vé mubi thich hop bao gdm cac mubi hitu co bt ngudn tir axit amino,
nhu N-metyl-D-gluxamin, lysin, colin, glyxin va acginin, amoniac, carbonat,
bicarbonat, amin bac mot, amin bdc hai va amin bdc ba, va amin vong, nhu
trometamin, benzylamin, pyrolidin, piperidin, morpholin, va piperazin, va cac mudi vo
co bat nguén tur natri, canxi, kali, magie, mangan, sét, déng, kém, nhoém, va lithi.

Sang ché ciing dé cap dén tién thudc duoc dung ctia hop chét c6 cong thic (I)
v cong thtre (IT), dé dung trong diéu tri bénh. Thuat ngi "tién thudc" nghia 1a tién chét
ctia hop chét x4c dinh sao cho, sau khi cho dbi tuong st dung, thu duogc hop chét in
vivo qua quy trinh héa hoc hodc sinh ly hoc nhu su phén ly trong dung mdi hodc sy
phan tach enzym, hogc trong diéu kién sinh 1y hoc (vi du, tién thudc ¢6 do pH sinh ly
duge chuyén héa thanh hop chét c6 cong thirc (I) hodc cong thirc (I1)). "Tién thudc
duoc dung” la tién thube khong doc, c6 kha nang chiu dugc vé mit sinh hoc, va mit
khac, thich hop vé& mat sinh hoc dé ding cho ddi tugng can diéu tri bénh. Céc quy trinh
minh hoa dé chon va didu ché cac din xuét cua tién thude thich hop dugc mo ta, vi du,
trong 4n pham “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

Céc tién thubc 1am vi du bao gdm cac hop chat c6 gbc axit amino, hoic mach
polypeptit chira hai hodc nhiéu (vi du, hai, ba hodc bén) gbc axit amino, dugc lién két
ddng hoa tri qua lién két amit hodc lién két este voi nhém axit amino, axit hydroxy,
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hodc axit carboxylic tu do cua hgp chat ¢6 cong thie (I) hodc cong thire (I). Vi du vé
céc gbe axit amino bao gdbm 20 axit amino c6 trong tw nhién, thuong dugc xac dinh
bdi ba ky tu chit cai, cling nhu 4-hydroxyprolin, hydroxylysin, demosin, isodemosin,
3-metylhistidin, norvalin, beta-alanin, axit gamma-aminobutyric, Xitrulin homocystein,

homoserin, ornithin va methionin sulfon.

Céac loai tién thudc bd sung co thé duoc tao ra, vi du, béng cach tao dan xuét
nhom carboxyl t do ciia cdu tric ¢6 cong thirc (I) hodc cong thie (IT) duéi dang amit
hodc este alkyl. Vi du vé amit bao gdm cac amit bat ngudn tir amoniac, Ci-alkyl amin
bac mdt va di(Ciealkyl) amin bac hai. Cac amin bac hai bao gbm céac gdc cua vong
heteroxycloalkyl hodc heteroaryl c6 5 hodc 6 canh. Vi du vé cac amit bao gdm cac
amit bit ngudn tir amoniac, Ci-3alkyl amin bac mot, va di(Ci-alkyl)amin. Vi du vé cac
este theo sang ché bao gdém este Ciralkyl, Cs.xycloalkyl, phenyl, va phenyl(Ci.
salkyl). Cac este dugc uu tién bao gdm metyl este. Tién thude ciing co thé dugc diéu
ché bing cach tao din xuit nhom hydroxy tw do c6 st dung cdc nhoém chi gdm
hemisuxinat, phosphat este, dimetylaminoaxetat, va phosphoryloxymetyloxycarbonyl,
theo cac quy trinh nhu duge néu trong 4n phdm cuia Fleisher va dong tac gia, Adv.
Drug Delivery Rev. 1996, 19, 115-130. Céc dan xuat cacbamat ctia nhém hydroxy va
amino cling co thé tao ra tién thudc. Cac din xuit carbonat, sulfonat este, va sulfat este
ctia nhém hydroxy ciing c6 thé tao ra tién thudc. Su tao dan xuat ctia nhém hydroxy
nhu (acyloxy)metyl va (acyloxy)etyl ete, trong d6 nhom axyl c6 thé 1a alkyl este, tuy y
duoc thé béng mot hodc nhiéu nhém chire ete, amin, hodc axit carboxylic, hodc trong
d6 nhém acyl 1a este cta axit amino nhu néu trén, cling hitu dung dé tao ra tién thude.
Tién thubc nay c6 thé duge diéu ché nhu duge mo ta trong 4n phdm cua Robinson va
ddng tac gia, J Med Chem. 1996, 39(I),10-18. Cac amin tu do ciing c6 thé dugc tao
dan xuit dudi dang amit, sulfonamit hodc phosphonamit. T4t ca cac géo tién thube co
thé két hop thanh nhém chi gdm cac nhém chiic ete, amin, va axit carboxylic.

Sang ché ciing dé cap dén chat chuyén héa co hoat tinh duoc 1y cta hop chét ¢co
cong thtc (I) hodc cong thuc (II), ma chét nay ciing c6 thé duge sit dung theo cac
phuong phéap cua sang ché. Thuat ngit "chit chuyén hoa duge dung” nghia la san pham
dugc dung cta sy chuyén hoa trong co thé ctia hop chat c6 cong thic (I) hoic cong
thirc (II) hodc mudi cua n6. Tién thube va chét chuyén héa ctia hop chét c6 thé dugc

xac dinh bang cach st dung k§ thuét thong thuong da biét hodc k¥ thuat da biét trong
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linh vuc k¥ thudt nay. Vi dy, xem 4n phdm cua Bertolini, va dong tac gia, J Med
Chem. 1997, 40, 2011-2016; Shan, va dong tac gia, J Pharm Sci. 1997, 86 (7), 765-
767; Bagshawe, Drug Dev Res. 1995, 34, 220-230; Bodor, Adv Drug Res. 1984, 13,
224-331; Bundgaard, Design of Prodrugs (Elsevier Press, 1985); va Larsen, Design va
Application of Prodrugs, Drug Design va Development (Krogsgaard-Larsen, va dong
tac gia, eds., Harwood Academic Publishers, 1991).

Hop chét ¢6 cong thire (I) hodic cong thire (IT) va mudi duge dung cla chung,
tién thude duge dung, va chit chuyén héa co hoat tinh dugc Iy theo sang ché 13 hitu
dung dé 1am chat diéu bién thu thé orexin theo cac phuong phép cla sang ché. Pé lam
chét didu bién, cdc hop chit c6 thé dugc sir dung lam chat ddi khang, chét chu van,
hodc chét chu van nguge. Thuat ngit “chét didu bién” bao gdm chat tic ché va chat
hoat hoa, trong do "chét (e ché” 1a hop chit lam giam, ngan nglra, khir hoat tinh, khtr
nhay hoac diéu hoa giam biéu hién hodc hoat tinh cta thu thé orexin, va “chit hoat
héa” 14 hop chit 1am giam, hoat hoa, lam cho d& dang, nhay, hodc diéu hoa ting bicu
hién hoic hoat tinh cta thu thé orexin.

Thuat ngit "diéu tri" hodc "viéc diéu tri" nhu duoc st dung & ban mo ta nay
ding dé chi viéc str dung chét hoat tinh hodc hop chit theo séng ché cho d6i twong can
didu tri bénh dé thu duoc hidu qué tri liéu hodc phong bénh qua viéc diéu bién hoat
tinh cia thu thé orexin. Viéc diéu tri bao gém su dao chiéu, cai thién, 1am thuyén giam,
rc ché su tién trién, lam giam mirc do nghiém trong cta, hodc ngdn ngtra bénh, roi
loan, hodc tinh trang bénh ly, hodc mot hoac nhiéu triéu ching cta bénh, 161 loan hoac
tinh trang bénh ly gdy ra qua viéc didu bién hoat tinh cia thu thé orexin. Thuat ngit
"dbi twong" dé cap dén bénh nhan thudc lodi dong vat c6 vii can diéu tri bénh, nhu
nguoi.

Do d6, sang ché dé cap dén hop chit da néu & ban md ta nay dugc s dung dé
diéu tri céc débi tugng co triu chimg hodc méc bénh, r6i loan, hodc tinh trang bénh ly
gdy ra bdi hoat tinh cua thu thé orexin, nhu: rdi loan chu ky thirc-ngu, rdi loan chuyén
hoéa, rdi loan than kinh va céc r6i loan khéc (vi du, r6i loan an, r6i loan uéng, rdi loan
do thtre, rdi loan do cing théng, r6i loan do théi nghién, r6i loan chuyén héa va roi
loan sinh san). Cac triéu chting hodc tinh trang bénh ndm trong pham vi thuét ngit

"tinh trang bénh 1y, rbi loan, hodc bénh."
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R6i loan gidc ngu bao gdm, nhung khong chi gi6i han &, 161 loan chuyén tiép
thirc-ngu, ching mét ngt, hoi chimg chan khong nghi, sy mét moi sau chuyén bay dai,
gidc ngi bi nhiéu loan, va rdi loan gidc ngn secondary to/theo sau rdi loan than kinh
(vi du, chung hung cdm, chiing trAm cam, chiing hung trAm cam, bénh tAim than phan
liét, va hoi ching dau (vi du, hoi chitng dau co xo hoa, hoi chung than kinh).

R4i loan chuyén héa bao gdm, nhung khong chi giéi han &, su thira can hodc sy
béo phi va tinh trang bénh ly li€én quan dén su thira can hodc béo phi, nhu khéng
insulin, tiéu duong loai I, hién tugng ting lipit mau, s6i mat, dau thét nguc, cao huyét
4p, khé thé, tim dip nhanh, v sinh, ngung thd khi ngl, dau khép va lung, gian tinh
mach va viém khép xuwong man tinh.

Réi loan than kinh bao gdm, nhung khong chi giéi han &, bénh Parkinson, bénh
Alzheimer, hdi chung Tourette, sy rbi loan tam 1y, ri loan lo 4u, tinh trang mé sang va
chimg mat tri.

Céc rdi loan khac bao gém, nhung khoéng chi gidi han ¢, loét, hoi ching rudt
kich thich, tiéu chay va bénh trao nguoc da day-thuc quan.

Ngoai ra, cac chit hoat tinh theo sang ché c6 thé dugc sir dung duéi dang két
hop v6i cac thanh phén hoat tinh bd sung trong didu tri cac tinh trang bénh 1y néu trén.
Céc thanh phén hoat tinh bd sung c¢6 thé ciing dwoc st dung tach roi chét hoat tinh cia
hop chat & bang 1 hodc dugc st dung cung véi cht ¢6 trong dugce pham theo sang ché.
Theo mdt phuong 4n lam vi dy, céc thanh phan hoat tinh bd sung la cac thanh phén da
biét hodc dugc phat hién 1a hiru hiéu trong viéc didu trj cac tinh trang bénh 1y, rdi loan,
hodc bénh gy ra boi hoat tinh cla orexin, nhu chét diéu bién orexin khac hodc hop
chét hoat tinh chdng lai chat dich khac c6 lién quan dén tinh trang bénh 1y, réi loan,
hodic bénh cu thé. Su két hop nay c6 thé 1am ting hi¢u qua (vi du, bang cach sir dung
trong hon hop hop chét c6 kha ning lam ting hiéu qua hodc tac dong cua chét hoat
tinh theo sang ché), lam giam mot hodc nhiéu tac dong phuy, hodc lam giam lidu luong
chét hoat tinh da quy dinh theo séang ché.

Chét hoat tinh theo sang ché dugc st dung, riéng 1€ hodc dudi dang két hop véi
mdt hodc nhiéu thanh phan hoat tinh bd sung, dé didu ché dugc pham theo séng ché.
Dugc phim theo sang ché bao gdm: (a) lwong hitu hiéu ca it nhat mot chét hoat tinh

theo sang ché; va (b) ta dugc dugc dung.
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Thuéat ngit "ta dugc duge dung" dé cap dén chét khong doc, c6 kha nang chiu
dugc vé mat sinh hoc, va mit khéc, thich hop v& mat sinh hoc aé dung cho dbi tuong
can diéu tri bénh, nhu chét tro, duoc bd sung vao dugc phém hoac, theo cach khac,
dugc st dung lam t4 duoc 1éng, chét mang, hoac chét pha loang dé dé dang st dung
chit néu trén va cé kha ning twong thich véi thude. Vi du vé ta duoc bao gdm canxi
carbonat, canxi phosphat, dudng cac loai va céc loai tinh bot, dan xuét cta xenluloza,

gelatin, dau thuc vat, va polyetylen glycol.

Cac dang st dung dugc phém chra mot hodc nhiéu don vi lidu lugng cua chét
hoat tinh c6 thé duoc didu ché bang cach st dung ta dugc duge dung thich hop va k§
thuat tdng hop da biét hodic cac dang da biét dbi v6i ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thuét nay. Céac ché phim c6 thé duoc sir dung theo cac phuong phap
clia sang ché bang duong dung thich hgp, vi du, dudng miéng, dudong ngoai rudt,

duong truc trang, dung khu trt, hodc duong miét, hodc bang cach hit vao.

Ché phém 6 thé dudi dang vién nén, vién nang, tui, vién bao duong, bot, hat,
vién thudc hinh thoi, bot hoan nguyén, ché phém long, hodc thudc hinh vién dan. Tt
hon 13, ché phim duoc diéu ché dé tiém trong tinh mach, st dung khu tra, hodc st
dung qua dudng miéng.

Dé dung qua duong miéng, hop chét theo sang ché c6 thé duoc tao ra dudi dang
vién nén hoic vién nang, hodc dudGi dang dung dich, nhii twong, hoéc huyén phu. Dé
diéu ché ché pham dung qua dudng miéng, cdc hop chit c6 thé duge diéu ché dé tao ra
lidu lugng, vi du, nam trong khoang tr 0,05 dén 100 mg/kg hing ngay, hodc nim trong
khoang ttr 0,05 dén 35 mg/kg hiang ngay, hoic nam trong khoang tir 0,1 dén 10 mg/kg
hang ngay. Vi du, téng lidu luong hing ngay nam trong khoang tr 5 mg dén 5g hang
ngay c6 thé thu dugc bing cach sir dung mét 14n, hai 1an, ba 1an, hodc bon lan/ngay.

Vién nén dung qua duong miéng cd thé bao gdm hop chét theo sang ché dugc
tron voi ta duge duge dung nhu chét pha lodng tro, chét phéan hiy, chét két dinh, chét
boi tron, chét tao ngot, chét tao huong, chit tao mau va chit bao quan. Chét don tro
thich hop bao gém natri va canxi carbonat, natri va canxi phosphat, lactoza, tinh bdt,
duong, glucoza, metyl xenluloza, magie stearat, manitol, sorbitol, va chét tuong tu. Ta
duoc long dung qua dudng miéng bao gbm etanol, glyxerol, nuGe, va ta dugc tuong
tu. Bot mi, polyvinyl-pyrolidon (PVP), tinh bot natri glycolat, xenluloza vi tinh thé, va
axit alginic 1 cac chat phan hiy thich hop. Chét két dinh c6 thé bao gébm bdt mi va
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gelatin. Chét boi tron, néu cé, cé thé 1a magie stearat, axit stearic hodc bot talc. Néu
mudn, vién nén co thé duoc bao bang vat lidu nhur glyxeryl monostearat hodc glyxeryl
distearat dé lam cham qué trinh hép thu trong duong da day-rudt, hodc co thé dugc bao
bang vo tan trong rudt.

Vién nang dung theo dudng miéng bao gdm vién nang gelatin ciing va mém.
Pé diéu ché cac vién nang gelatin cimg, cdc hop chat theo sang ché c6 thé dugc tron
v6i chét pha lodng déc, nra dac, hodc l6ng. Cac vién nang mém c¢6 thé duge diéu ché
br?mg cach tron hop chét theo séng ché vé6i nude, dau nhu dau lac hoic dau oliu,
paraffin 16ng, hon hop chira mono-glyxerit va di-glyerit ctia axit béo mach ngan,
polyetylen glycol 400, hodc propylen glycol.

Chét 16ng dung qua dudng miéng c6 thé dudi dang huyén phiy, dung dich, nhii
tuong hodc siro hodc ¢o thé duoc 1am kho lanh hodc c¢6 mit dudi dang sén phém kho
dé hoan nguyén nudc hodc ta duge thich hgp khéac trude khi sit dung. Cac hop chét
long nay cé thé tuy v bao gom: td dugc duge dung nhu chét tao huyén phu (vi du,
sorbitol, metyl xenluloza, natri alginat, gelatin, hydroxyetylxenluloza,
carboxymetylxenluloza, gel nhdom stearat va chét twong tw); ta dugc khdng chira nuéc,
vi dy, dau (vi du, diu hanh nhan hoic dau dtra), propylen glycol, rugu etyl, hodc nudc;
chéit bao quan (vi du, metyl hodc propyl p-hydroxybenzoat hodc axit sorbic); chét 1am

am nhu lexithin; va, néu mudn, chat tao huong hodc chat tao mau.

Céc chét hoat tinh theo sang ché ciing c6 thé duoc st dung bang dudng khong
qua duong miéng. Vi du, cac ché phdm c6 thé duoc diéu ché dé dung qua dudng truc
trang duéi dang thubc dan. Dé dung ngoai rudt, bao gdm sir dung trong tinh mach,
trong co, trong bung, hodc duéi da, cac hop chét theo sang ché ¢6 thé dugc tao ra trong
dung dich chira nuGe vo trung hodc huyén phu, dugc lam dém dé thu duogc do pH va
tinh dang truong thich hop hodc trong dau thich hop duoc sir dung ngoai rudt. Céc ta
duogc chira nudc thich hop bao gdm dung dich Ringer va natri clorit dang truong. Cac
dang nay c6 mat dudi dang lidu don vi nhu éng tiém hodc dung cu tiém dung mot lan,
dudi dang da liéu nhu lo nho sao cho ¢ thé rut ra lidu luong thich hop tir d6, hoidc
dudi dang chét rdn hoac dang trudce khi cd dac dé co thé sir dung dé diéu ché ché phém
tiem. Vi du, lidu lugng tiém hop chit c6 thé nam trong khoang tur 1 dén
1000pg/kg/phut, duge tron voi chit mang duoc dung trong khoang thdi gian tir vai
phut dén vai ngay.
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Pé dung khu tra, cac hop chét ¢6 thé duge tron v6i chit mang duge dung véi
ndng do6 thudc hoic ta dugc nim trong khoang tir 0,1% dén 10%. Mot cach dung khac
ctia hop chét theo séng ché 12 ¢6 thé st dung miéng dan dé tac dong qua da.

Theo céch khac, hop chét theo sang ché c6 thé duoc dung bang cach hit vao, qua
duomg miii hodc duong miéng, vi du, dudi dang ché pham phun chira chét mang thich
hop.

Hop chét theo séng ché 1am vi du s& duoc md ta sau day biang cach vién din
dén céc so do tdng hop dé didu ché chung cac hop chit nay va céc vi du cu thé. Ngudi
¢6 hidu biét trung binh trong linh vyc k§ thuat nay s& hidu ring, dé thu dugc nhiéu hop
chét theo sang ché, thi cac vt liéu bat dau c6 thé duge chon mot cach thich hop sao
cho céc phan tir thé mong mudn cubi cing duge tién hanh qua so d6 phan ting c6 hoic
khong c6 su bao vé thich hop dé thu dugc san phém mong mudn. Theo cach khéc, it
¢6 thé can thiét hoic mong mudn sir dung, thay cho phan tir thé mong mubn cudi cing,
nhém thich hop c6 thé duoc tién hanh qua so d6 phan tmg va duoc thé thich hop bang
phan tir thé mong mudn. Trir khi ¢6 quy dinh khéc, cac thay dbi 1a nhu néu trén c6
vién dan dén cong thirc (I). C4c phan (mg c6 thé duoc thuc hién giita diém néng chay
va nhiét d6 hdi luu cia dung méi, va tét hon 1a giita khoang 0°C va nhiét do hdi luu
cta dung moi. Cac phan Ung co thé duogc gia nhiét bang cach gia nhiét thong thudng
hodc gia nhiét bang vi séng. Cac phan tng cling c6 thé dugc thuc hién trong binh ap
suét kin & nhiét do cao hon nhiét @6 hoi luu thong thuong ctia dung moi.

Céc chit viét tit va cac tir viét tit bang chit cai dau dugc st dung & ban mo ta

nay bao gdm sau ddy:

Thuét ngir Tir viét tat
Séc ky 16ng hiéu ning cao HPLC

Sic ky 16p mong TLC
Diisopropyletylamin DIPEA
Tetrahydrofuran THF
tert-Butylcarbamoyl BOC
Carboxybenzyl CBz
Diclometan DCM
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Axit trifloaxetic TFA
Axit axetic HOACc
N,N-Dimetylformamit DMF
Metanol MeOH
Isopropanol IPA
Etanol EtOH
Axetonitril ACN
Etyl axetat EtOAc, hoac EA
Trietylamin TEA
2-(1H-9-Azobenzotriazol-1-yl)-1,1,3,3-

tetrametylaminium hexaflophosphat HATU
1-Hydroxy-7-azabenzotriazol HOAT
Ete metyl butyl bac ba MTBE
N-(3-Dimetylaminopropyl)-N-etylcarbodimit EDCI

Phuc [1,1'-bis(diphenylphosphino)feroxen]paladi(II)

Diclorua Diclometan

Phirc PdClz(dppf)-dem

So dd A

HET
e

XX Cul, Cs,CO5 X
(v) (Via)
N HFT K.CCO-.
HAL hogc
CN HET-Sn(alkyl),
Raz_:_\ hodc
Pz Axn I—TFT hnrnmc
(Vi) 2) NaOH, MeOH
RP2 O

HET O

OH

(Vib)

HET O

Razij/tk\%\ 1)HET- Sn(alkyl)3 RaZQ/M%
Ng N 2
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Piéu ché hop chét trung gian c6 cong thic (VIa) va (VIb) dé dang nhu trong so
dd A tir hop chét c6 thé sir dung dé diéu ché hodc c6 ban trén thi truong ¢ cdng thirc
(IV). Hop chét ¢ cong thirc (VIa) thu dugc bang phan tmg hop chét c6 cong thic
(IV), trong d6 R# 1a -H, halo, -Ci.4alkyl, -Ciaalkoxy, -NO2, -NHCOCH3, hodc hai
thanh phan R* c6 thé cung nhau dé tao thanh vong aryl c6 6 canh, trong d6 X 1a C
hogic N (v6i didu kién 1a chi mot thanh phan X c6 thé 1a N), v6i hop chat HET c6 ban
trén thi truong c6 cong thie (V), trong do

HET la vong heteroaryl c6 5 dén 6 canh chita mot dén ba thanh phan nito, véi sy ¢o
mit cua dong (I) iodua, Cs2COs3 va N,N’édimetylxyclohexan-l,2-diamin; trong dung
moi nhu DMF hoic dioxan, ¢ nhiét do nam trong khoang tir 60°C dén 100°C (str dung
k¥ thuat gia nhiét thong thuong hodc gia nhiét bang vi séng). Chuyén gia trong linh
vuc nay s& hiéu rang 1,2,3-triazol c6 thé tOn tai dudi hai dang hon bién xac dinh nhu
2H-[1,2,3]triazol va 1H-[1,2,3]triazol, do d6 diéu nay Iy giai cho sy tao thanh hai dong
phén vi tri.

Theo cach khac, didu ché hop chét c6 cong thirc (VIb) bang phan tng cua hop
chit halobenzonitril c6 cong thirc (VII) v6i HET, trong d6 HET 1a vong heteroaryl c6
5 canh dugc chon tir nhom chi gdm triazol hodc pyrazol, trong dung moi nhu DMF va
chét tuong tw, voi su c6 mat clia bazo vo co nhu K2COs va bazo tuong tu, & nhiét do
nim trong khoang tir 100°C dén 130°C. Sau do, thily phan nitril bang cach st dung
bazo nhu dung dich NaOH chira nudc va dung dich twong tu, trong dung mdi nhu
metanol thu dugc hop chét cé cong thirc (VIb).

Hop chét c¢6 cong thie (VIb) ciing duge diéu ché bang phan ung cia hop chit
halobenzonitril c6 cong thic (VII) v6i HET-Sn(alkyl)s, trong d6 HET-Sn(alkyl); 1a
hop chit trialkyltinheteroaryl c6 thé sir dung dé didu ché hozc c6 ban trén thi truong,
trong dung moi nhu DME, v6i sy ¢6 mit cia chét xuc tac paladi nhu Pd(PPhs)4, voi su
c6 mit hodc vang mat lugng ddng iodua xuc tac, & nhiét do nam trong khoang tir
100°C dén 160°C, st dung k¥ thuat gia nhiét thong thuong hodc gia nhiét bang vi
séng. Sau do, thuy phan nitril bang cach st dung bazo nhu dung dich NaOH chira
nuée va dung dich twong tyu, trong dung moi nhu metanol thu dugc hop chét ¢6 cong
thirc (VIb).

Twong tw, didu ché hop chit c6 cong thic (VIb) bing phan mg ctia hgp chat
halobenzonitril ¢6 cong thitc (VII) véi axit HET-boronic, trong d6 axit HET-boronic la
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axit heteroarylboronic c6 thé st dung dé didu ché hodc co6 ban trén thi truong, trong
dung méi nhu DME, v6i sy ¢6 mét ciia bazo nhu NaHCOs3, chét xuc tac paladi nhu
Pd(PPhs)s, & nhiét do ndm trong khoang tir 80°C dén nhiét do hdi luu cia dung méi.
Sau d6, thity phan bang cach st dung bazo nhu NaOH chtra nuée va dung dich twong
tu, trong dung mdi nhu metanol thu dugc hop chét c6 cong thire (VIb).

Hop chét ¢6 cong thirc (I), trong d6 R" 13 -1, duge didu ché thém doi véi hop
chét ¢ cong thie (I), trong d6 R 1a HET, trong d6 HET 1a vong heteroaryl ¢6 5 dén 6
canh chita mot dén ba thanh phan nito tiy y chira mot thanh phén oxy. Phan (g cta
hop chit c6 cong thic (I), trong d6 R la -I, v6i HET-Sn(alkyl)s, trong d6 HET-
Sn(alkyl)s 1a hop chét trialkyltinheteroaryl c6 thé sir dung dé diéu ché hodc c6 ban trén
thi truong, trong dung mdi nhu DME, véi sy ¢6 mat cua chét xuc tac paladi nhu
Pd(PPhs)4, v6i sy c6 mat hodc Véng mit cda lugng déng iodua xuc tac, ¢ nhiét do nam
trong khoang tir 100°C dén 160°C, st dung k¥ thuat gia nhiét thong thuong hodc gia
nhiét bang vi séng, thu dugc hop chit c6 cong thire (1).

So do B

-+

0._.0

I O I 0 ‘B0
a2 x,)\KlLOH Raz¢VOCHs - x)\(kocm
R#2—— XX R
X - X X XX
(V) (1X) X)
RbZ e) Rb2 e)
RP2—Cl|
Ra_X_Sy7 TOCH; Ra—)ﬁ—\ OH
X2 X Xy X
1) (Vic)

Theo So d B, hop chét ¢6 cong thirc (VIc) thu dwgc tir hop chat c6 cong thie
(IV), bing cach, trude tién chuyén héa hop chét c6 thé st dung dé diéu ché hoac co
ban trén thi truong c6 cong thirc (IV), trong d6 R* 1a -H, halo, -Ci.salkyl, -Ci.4alkoxy,
-CF3, hoidc -NO3, va trong d6 X 1a C hodc N (v6i diéu kién 1a chi mot X c6 thé 1a N)
thanh hop chat c6 cong thirc (IX) trong didu kién este hoa, vi du bang cach xir Iy dung
dich rugu ciia hop chit c6 cong thirc (IV) véi axit. Theo phuwong phép wu tién, hop
chét ¢6 cong thirc (IV) duge hoa tan trong dung mdi nhu MeOH va dugc xtt ly bang
H>SO4 dé thu dugce hop chit co cong thie (IX). Hop chét c6 cong thic (X) thu duge

bing phan mg ctia hop chét thich hop c6 cong thirc (IX) véi pinaxol boran véi su c6
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mat ctua phosphin va chét xuc tac paladi, v6i sy ¢6 mét cia bazo amin, trong dung moi
nhu THF, ¢ nhiét d6 nim trong khoang tir nhiét do trong phong dén 70°C. Theo
phuong phap uu tién, phosphin 1a tri(o-tolyl)phosphin, chét xuc tac paladi 1a Pd(OAc),

va bazo amin 1a trietylamin.

Hop chét c6 cong thire (VIc) thu duge bang phan tmg ctia hop chét c6 cong
thire (X) v6i hop chét R¥2-Cl, trong d6 R*2-Cl 12 hgp chat heteroaryl dugc thé clo c6 6
canh c6 thé st dung dé didu ché hodc c6 ban trén thi trudong, véi sy ¢6 mit cua chét
xtc tac paladi, bazo nhu NaxCOs, va bazo twong tu, trong dung mdi nhu 2-metyl-
tetrahydrofuran (2-metyl-THF), va dung moi twong ty, ¢ nhi€t do nim trong khoang tir
nhiét do trong phong dén 80°C. Theo phuong 4n uu tién, chét xuc tac paladi 1a phirc
PACly(dppf)-dem, bazo 1a NaxCOs va dung méi la 2-metyl-THF. Hop chét c6 cong
thie (VIc) thu duge tu hgp chét ¢6 cong thire (XI) qua su thiy phan este. Thiy phén
theo phuong an wu tién, hop chét c6 cong thire (XI) trong metyl-THF duoc xur ly bang
NaOH chtra nude dé thu duge hop chét c6 cong thic (VIc).

So dd C
0
. RSMgBr
0 O J Clo héa
o o HNT NHp - Sy SN _(XY) F_ SN
Et t T U T
F NaOEt kN)\OH kN)\cn kN)\CI
EtOH
(XII) (Xllla) (XIVa) (XVla)
HAL Clo héa HAL R9MgBr RY
E\/%)N\ ol vl iauut E\/QN (XV) E\Q N
N”OH N”>Cl N/)\CI
(XIlb) (XIVb) (XVIb)

Theo So dd C, diéu ché hop chit heteroaryl dugc thé R2Cl c6 cong thirc (XIVa)
va (XVIb) tir hop chét c6 thé s dung dé diéu ché hodc c6 ban trén thi truong c6 cong
thtre (XIIIa) hodc (XIIIb). Pyrimidol ¢ cong thirc (XIIIa) hodc cong thire (XIIIb) co
ban trén thi truong hodc duge diéu ché bing phan tng alkyl malonat duoc thé c6 cong
thtre (XII), trong d6 RE 1a halo, v6i ure v6i su ¢6 mat ciia bazo nhu natri etoxit va bazo
tuong tu; trong dung mdi thich hop nhu etanol, & nhiét d6 gifta nhiét do trong phong
va nhiét do hdi luu cua dung mdi. Tién hanh clo héa pyrimidinol ¢6 ban trén thi truong
c6 cong thite (XIIIb) hodc hop chét ¢6 thé st dung dé diéu ché c6 cong thirc (XIlla)

bing cach st dung chét clo héa nhu oxalyl clorua va chét tuong tu; trong dung méi
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nhu CH2Clp, v6i su ¢6 mat ctiia bazo nhu N,N-dimetylanilin va bazo tuwong tu; & nhiét
d6 nam trong khoang gifta nhiét do trong phong va nhiét do hdi lwu ciia dung moi dé
thu duoc clopyrimidin ¢6 cong thiuc (XIVa) hodc (XIVb). Hon nita, clopyrimidin c6
cong thie (XIVa) hodc (XIVb) tiép tuc duge didu ché thém. Cho clopyrimidin ¢6 cong
thirc (XIVa) hodc (XIVb) phan tng véi chét phan tmg Grignard (R8MgBr) c6 cong
thire (XV); v6i su ¢d mat cia lugng Fe(acac)s xuc tac, trong dung mdi nhu Et,O ¢

0°C, thu dugc alkyl clopyrimidin c¢6 cong thire (XVIa) hodc (XVIb).

N. H, N

7 xviy B¢ xviy Bo° \FfCl

@AN%‘ R2
NH N%

\RjCl N.

, xix) BO°
% Pd-C % DCM
N, NH

R2 H,
(XXI) (XX)

Sodd D

Theo so dd D, hop chét c6 cong thire (XX) thu dugce tir 2-benzyl-octahydro-
pyrolo[3,4-c]pyrol ¢ thé str dung dé didu ché hodc c6 ban trén thi truong bang cach,
trudc tién, bdo vé nito bac hai cua 2-benzyl-octahydro-pyrolo[3,4-c]pyrol nhu
cacbamat. Theo phuong an wu tién, cacbamat 1a fert-butylcacbamat (boc) duoc tao ra
bang cach cho 2-benzyl-octahydro-pyrolo[3,4-c]pyrol phan tng véi di-tert-butyl-
dicarbonat, trong dung méi nhu DCM, thu dwoc hop chit (XVII). Hop chat (XVIII)
thu duoc tur phan Gng cia hop chat (XVII) véi khi hydro, v6i sy ¢6 mat cua chét xuc
tac. Theo phuong an wu tién, chat xtc tac 1a Pd trén cacbon, trong dung moi nhu
MeOH véi su ¢6 méat cia AcOH. Hop chét co cong thirc (XIX) thu duogc béng cach
cho hop chét (XVIII) phan tmg v6i hop chét c6 cong thirc R*Cl, trong d6 R* 1a nhu
dugce néu trong cong thue (I). Cho hop chét heteroaryl c6 thé sit dung dé diéu ché
hodc ¢6 ban trén thi truong c¢6 cong thirc R*Cl phan Gng v6i hop chét (XVIII) véi su
c6 mit cia bazo hitu co hodc bazo v co bac ba dugc chon thich hop nhu Cs,COs,
Na,COs, TEA, va bazo twong tu; trong dung moi nhu DMF, diclometan, THF, n-
butanol, va dung mdi twong tw; ¢ nhiét d§ gitta nhiét do trong phong va nhiét do hoi
luu cta dung moi, st dung ky thut gia nhiét thong thuong hodc gia nhiét bang vi
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song, dé thu dugc hop chét c¢6 cong thic (XIX). Theo phuong an uu tién, bazo 1a
Cs2CO3 va dung mdi 13 DMF. Tién hanh loai bo terz-butylcacbamat (boc) trong hop
chét c6 codng thire (XIX) bang cach sir dung céc phuong phap da biét dbi v6i ngudi co
hiéu biét trung binh trong linh vuc k§ thuat nay, nhu, HCI, TFA, hodc axit p-
toluensulfonic, trong dung mdi nhu CH30H, dioxan, hogc CH2Cl,. Theo phuong én uu
tién, cho hop chit c6 cong thirc (XIX) phan tmg véi TFA trong DCM hodc HCI dé thu
duoc hop chét ¢ cong thirc (XX).

Hop chat c6 cong thire (XX) ciing thu duge tir 2-benzyl-octahydro-pyrolo|3,4-
c]pyrol. Theo so dd D, xt 1y 2-benzyl-octahydro-pyrolo[3,4-c]pyrol bang R2Cl, trong
d6 R? 1a nhu duge néu trong hop chat cé cong thirc (I). Cho hop chét heteroaryl dugc
thé thich hop c6 thé st dung dé didu ché hodc ¢ ban trén thi trurong c6 cdng thire R2Cl
phan Gng véi hop chét 2-benzyl-octahydro-pyrolo[3,4-c]pyrol v&i su ¢6 mat cia bazo
hitu co hodc bazo vd co bac ba nhu Cs>CO3, NaxCOs, TEA, va bazo tuong tu; trong
dung moi nhu DMF, diclometan, THF, va dung moi twong tu; ¢ nhiét do gitta nhiét o
trong phong va nhiét do hdi luu cua dung méi dé thu dugc hop chét c6 cong thiic
(XXI). Theo phuong an uu tién, bazo la Cs2CO; va dung mdi la DMF. Hop chit ¢o
cong thic (XX) thu dugc bang cach cho hop chét c6 cong thirc (XXI) phan ung véi
khi hydro, v6i sy c6 mét cua chét xuc tac, trong dung moi nhu AcOH. Theo phuwong an

uu tién, chat xac tac l1a Pd trén cacbon.

So dd E
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R'CO,H 0 0
HN or RVMN Loai bao vé RV[LN
1
%\l\ R'COCI %\1\ 2) R2C| %\1
W W 0 R?
(XXI), W = benzyl (XXI11), W = benzyl
(XIX), W = boc (XX, W = boc
(XX), W= R? (I, W=R2
(XXV), W =R*
R3S0,CI 03‘\8"0 Loai bao vé : J(Z
4
N\W 2) R*Cl N‘R“
Il
(XXVI), W = benzy! (1
(XXV11), W = boc
(XXVII), W=R*

Theo So dd E, hop chit c¢6 cong thirc (I) thu duge tr hop chét c6 cong thirc
(XIX), (XX), hoic (XXI) bang cach cho hop chit ¢6 cong thire (XIX), (XX), hodc
(XXI) phan ing vé&i hop chét c6 cong thirc R'CO>H trong diéu kién tao thanh amit.
Hop chét c6 cong thitc R'CO,H, trong d6 R! 1a nhu duge néu trong cong thire (1), axit
heteroaryl carboxylic hodc aryl dugc thé c¢6 ban trén thi treong, nhu da néu, hodc co
thé st dung dé diéu ché mot cach thich hop. Theo phwong an wu tién, cho hop chét co
cong thire (XIX), (XX), hodc (XXI), duéi dang bazo tw do hodc mudi axit, phéan Gng
v6i hop chat c¢6 cong thie R'CO2H, vé6i sy c¢6 mat cua chit kht hydrat nhu
HOBt/EDAC, CDI, HATU, HOAT; bazo duoc chon thich hop nhu DIPEA, TEA, va
bazo twong tu; trong dung mdi hitu co hodc hdn hop ciia ching, nhu toluen,
axetonitril, etyl axetat, DMF, THF, metylen clorua, va dung moi tuong tu; dé thu dugc
hop chét c6 cong thire (XXII), (XXII) hodc (I). Theo phwong an uu tién, chat kha
hydrat 1a HATU, va bazo 1a DIPEA.

Theo phuong 4n thay thé, hop chét c6 cong thirc R'COH (nhu néu trén) c6 thé,
trude tién, duge chuyén hoa thanh hop chét c6 cong thirc R'COCI, hodc hop chét c6
cong thic R!COCI 1a aryl sulfonyl clorua duoc thé c6 ban trén thi truong. Theo
phuong an uu tién, cho hop chét c6 cong thiic R'COH phan ung véi thionyl clorua
trong dung moi nhu toluen dé thu dugc hop chit c6 cong thire R'COCI. Hop chét c6
cong thtac (I) thu duoc bang cach cho hop chét c6 cong thic R'COCI phan tGng v6i
hop chét c¢6 cong thic (XIX), (XX), hodc (XXI), bazo hitu co bac ba dugc chon thich
hop nhu TEA, va bazo tuong tu, trong dung méi nhu diclometan, THF, va dung moi
twong tu, & nhiét do gitta khoang nhiét do trong phong va nhiét do hdi luu cta dung
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mdi. Hop chét co cong thie (1) thu dugc bang cach cho hop chét c¢6 cong thirc
R!SO,Cl phéan tng véi hop chét c6 cong thirc (XIX), (XXI), hodc (XXV), trong do R?
1a (5-triflometyl)-pyridin-2-yl, (5-triflometyl)-pyrimidin-2-yl, 4,6-dimetylpyrimidin-2-
yl, hodc quinoxalin-2-yl; bazo v6 co bac ba dugc chon thich hgp nhu TEA, va bazo
tuong tu, trong dung mdi nhu diclometan, THF, va dung moi twong tu, ¢ nhiét do gitta
khoang nhiét do trong phong va nhiét do hdi luu cua dung moi.

Theo So db E, ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay s& hiéu
rang trinh tu chuyén héa dugc thé hién trong so dd D va so dd E c6 thé duge sip xép
lai sao cho su tao thanh lién két amit c6 thé 1a phan tng dau tién dé thu dugc hop chat
c6 cong thire (XXII) va (XXIII). Tién hanh loai bé nhom N-benzyl khoi hop chét c6
cong thire (XXII) hodc loai bé cacbamat khéi hop chét c6 cong thire (XXIII), tiép theo,
tién hanh phan tng véi hop chat R2Cl, trong d6 R?Cl 1a nhu néu trén dé thu duoc hop
chét c6 cong thire (I).

So d6 F
) (COCl),
@Q MeOH ﬁ:[oo2 C[COZM " oem @i& N_NH, @;OzMe
2
CO,Me CO,H Cone
VI XXVlila)
(xxvn (XXVlla) (XXVIIb) OH ( (xxvmb))\NH
DCM 2
£BUOH @\/L COzMe @\/L COZH
NaOAc CO,Me COLH
(XXIXa) XXIXb) (XXXa) (XXXb)

Piéu ché axit 3-flo-2-(3-metyl-1,2,4-oxadiazol-3-yl)benzoic va axit 2-flo-6-(3-
metyl-1,2,4-oxadiazol-5-yl)benzoic theo so dd6 H. Hoa tan 3-flophtalic anhydrit trong
dung mo6i nhu MeOH, & nhiét do nim trong khoang tir nhiét do trong phong dén nhiét
d6 hdi luu cia dung méi, dé thu dugc axit-este c6 cong thire (XX VIIa) va (XXIIb).
Tién hanh chuyén héa axit thanh clorua axit trong diéu kién clo hoa tiéu chuan. Theo
phuong an wu tién, axit dugc gia nhiét bang oxalyl clorua trong dung mdi nhu DCM.
Sau d6, phan tng cta clorua axit véi N-hydroxyaxetamit trong dung mdi nhu CH>Cl
thu dugc hdn hop chira este c¢6 cong thire (XX VIIIa) va (XX VIIIb). Cudi cling, este c6
cobng thirc (XX VIIIa) va (XXVIIIb) duoc chuyén héa thanh hdn hop este c6 cong thirc
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(XXIXa) va (XXIXb) va axit c6 cong thirc (XXXa) va (XXXb) bang phan Gng véi

bazo, tdt hon 12 natri axetat, v6i su ¢6 mit cia dung mdi, t6t hon 1a t-BuOH.

Theo céch khac, didu ché axit c¢6 cong thuc (XXXa) bing cich, trude tién,
chuyén hoéa axit 2-flo-6-iotbenzoic thanh clorua axit bing phan tmg vdi chat clo hoa
nhu oxalyl clorua, trong dung mdi nhu DCM, véi luong xuc tdic DMF, & nhiét do 0°C.
Sau d6, phan ﬁhg cta clorua axit véi N-hydroxyaxetamit trong dung mo6i nhu CHxCl
thu dugc (Z)-N'-((2-flo-6-iotbenzoyl)oxy)axetimidamit. Diéu ché 5-(2-flo-6-
iotphenyl)-3-metyl-1,2,4-oxadiazol bang cach cho (Z)-N'-((2-flo-6-
iotbenzoyl)oxy)axetimidamit phan Gng véi natri axetat, trong dung mdi nhu tert-
butanol, & nhiét do nim trong khoang tir 100°C dén 110°C. Diéu ché axit 3-flo-2-(3-
metyl-1,2,4-oxadiazol-5-yl)benzoic cé cong thirc (XXXa) bing cach cho 5-(2-flo-6-
iotphenyl)-3-metyl-1,2,4-oxadiazol phidn Ung véi chat phan tmg grignard nhu i-
PrMgCl, trong dung mdi thich hgp nhu THF va dung mdi tuong tu, ¢ nhiét do -78°C.
Sau d6, bd sung khi CO», & nhiét do -78°C dé thu dugc axit 3-flo-2-(3-metyl-1,2,4-
oxadiazol-5-yl)benzoic (XXXa).

So dé H
1) KoCO4 oD Cl
2R,
D\N/J\N,D Dl N DY hD
D D
E10D (XXXI) OXXXIN)

Diéu ché hop chét pyrimidin duoc deuterat héa c6 cong thirc (XXXII) theo so
dd H. Cho axetylaxeton phan tmg véi bazo vo co nhu K2COs trong nude duge deuterat
hoa, & nhiét do ndm trong khoang tir 100°C dén 120°C dé thu dugc 1,1,1,3,3,3,5,5-
octadeuteriopentan-2,4-dion. Sau do, cho 1,1,1,3,3,3,5,5-
octadeuteriopentan-2,4-dion phan ung véi ure dugce deuterat hoa, trong dung moi nhu
etanol dugc deuterat hoa, DCI 35% wt. trong DO, ¢ nhiét do nam trong khoang tir
90°C dén 100°C dé thu dugc pyrimidinol dugc deuterat hoa c6 cong thire (XXXI).
Tién hanh clo héa theo diéu kién clo hoa tiéu chudn dé thu dugc hop chat pyrimidin
duoc clodetuterat hoa c6 cong thire (XXXII).

Hop chét ¢ cong thire (I) c6 thé dugc chuyén hoa mudi mudi twong Gmg ciia n6

bing céch st dung cac phuong phép da biét déi voi ngudi ¢ hiéu biét trung binh trong
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linh vuc k¥ thudt nay. Vi du, co thé cho amin c6 cong thic (I) phan (mg véi axit
trifloaxetic (TFA), HCI, axit maleic, hodc axit xitric trong dung mdi nhu dietyl ete
(Et,0), CHaCly, tetrahydrofuran (THF), hoic metanol (MeOH) dé thu duoc mudi

tuong tmg. Theo phuong an uu tién, axit 1a HCI va dung moi la isopropanol.

Hop chét didu ché theo cdc so dd néu trén c6 thé thu duge dudi dang chat dong
phan d6i quang riéng 1¢, chét dong phan khong d6i quang, hoic chét ddng phan vi tri,
bing quy trinh tong hop dic thu d6i quang, dic thit khong d6i quang, hodc dic thu
viing, hodc bing qué trinh phan giai. Theo cach khac, hop chét diéu ché theo céc so do
néu trén c6 thé thu duge dudi dang hdn hop triét quang (1:1) hodc hdn hop khong triét
quang (khong c6 ty 1€ 1:1) hodc dudi dang hdn hop ddng phan khong d6i quang hoic
ddng phén vi tri. Néu thu duoc hdn hop triét quang va khong triét quang cua dong
phan d6i quang, thi ddng phan dbi quang riéng 1é ¢ thé duoc tach bang cach sir dung
phuong phap tach thong thuong da biét dbi v6i nguoi co hiéu biét trung binh trong
linh vuc k¥ thuat twong tng, nhu sic ky khong d6i xtng, qua trinh tai két tinh, su tao
thanh mudi ddng phan khong ddi quang, qua trinh dén xuét hoa thanh phirc chat dong
phan khong dbi quang, qué trinh chuyén hoa sinh hoc, chuyén héa bang enzym. Néu
thu duoc hdn hop ddng phan vi tri hoac hdn hop ddng phan khong déi quang, thi chét
ddng phan riéng 1¢ c6 thé duoc tach bang cach str dung cac phuong phap thong thuong
nhu sic ky hoic két tinh.

Sang ché @& cap dén cac vi du sau day dé minh hoa cu thé sang ché va cac
phuong an uu tién.

Vi du thwe hi¢n séng ché
Vi du hoéa hoc:

Thuc hién cac quy trinh phéan tich va thir nghiém sau day dé thu dugc hop chat
dugc md ta & cac vi du duédi diy va dir liéu phan tich twong ung, trir khi c6 quy dinh
khac.

Trir khi ¢6 quy dinh khéc, hdn hop phén tmg dugc khudy tir ¢ nhiét do trong
phong (rt) dudi khi nito. Trong d6 cac dung dich “dugc lam kho,” ndi chung, chiung
duoc 1am khd qua cac chit lam kho nhu Na;SO4 hodc MgSOa. Trong do hdn hop,

dung dich, va phan chiét “dugc c6 dic”, cu the, chung duogc c6 dic trén may cd quay
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chan khong trong diéu kién ap suit giam. Phan ting trong céc didu kién chiéu xa vi
song dugc tién hanh trong thiét bj Biotage Initiator hoic CEM Discover.

Tién hanh sic ky cot nhanh pha thuong (Normal-phase flash column sac ky:
FCC) trén silica gel (SiO2) bang cach sir dung vién dan d bao géi trude, tich rira bang
dung moi xéc dinh. Sic ky long hiu ning cao pha ngugc (reverse-phase high
performance liquid chromatography: HPLC) dugc thuc hién trén Gilson HPLC véi
Xterra Prep RP1s hodc cdt XBridge C18 OBD (5 pm, 30 x 100 mm, hodc 50 X 150
mm), va gradien nam trong khoang tir 10 dén 99% axetonitril/nuréc(NH4OH 20 mM)
trong khoang tir 12 dén 18 phut, va ty 1& dong 1a 30 mL/phut. Pho khéi (Mass spectra:
MS) thu dugc trén Agilent chudi 1100 MSD ¢6 st dung ion hoa tia dién (electrospray
ionization: ESI) theo cuc duong trir khi c6 quy dinh khéc. Khoi luong tinh dugc
(Caled.) twong ting véi khdi lwong chinh xéc.
Phd cong huéng tir hat nhan (Nuclear magnetic resonance:: NMR) thu duoc trén
quang phd ké Bruker kiéu DRX. Dinh dang cia dit lieu 'H NMR dudi day la: do
chuyén dich hoa hoc theo dai ndéng do ppm ctia chét ddi ching tetrametylsilan (boi 56,
hang s6 phan ung J trong Hz, tich phan).

Tén hdéa hoc duoc tao ra béng cach st dung ChemDraw Ultra 6,0,2
(CambridgeSoft Corp., Cambridge, MA) hodac ACD/Name Version 9 (Advanced

Chemistry Development, Toronto, Ontario, Canada).

Hop chit trung gian sb 1: Axit 5-flo-2-[1,2,3]triazol-2-yl-benzoic.

OH

Axit 5-flo-2-[1,2,3]triazol-2-yl-benzoic.

B sung dung dich chua axit 5-flo-2-iot-benzoic (3,86g, 14,65 mmol), 2H-
[1,2,3]triazol (2,5 g, 36,2 mmol), Cs2COs (8,62 g, 24,5 mmol), trans-N,N'-dimetyl-
xyclohexan-1,2-diamin (0,4 mL), Cul (244 mg) va DMF (13 mL) vao binh vi séng va
dwoc gia nhiét dén 100°C trong thoi gian 10 phut. Hoén hop duoc 1am mat, pha loang
bing nudc, va chiét bang EtOAc. Lép nude duge axit hoa va dugc chiét bang EtOAc.
L6p hiru co duge lam kho trén NaxSO4 va cd dac. Tién hanh sic ky (DCM dén MeOH
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10%/HOAc 1%/DCM) thu duoc san phim dudi dang bot mau tring (2,14 g, 71%). 'H
NMR (400 MHz, CDsOD): 7,91 (s, 2H), 7,76 (dd, J = 8,9, 4,8 Hz, 1H), 7,59 (dd, J =
8.,5,2,9 Hz, 1H), 7,49 — 7,42 (m, 1H).

Cac hop chét trung gian 2 dén 12 dugc didu ché theo cach twong tw nhu ddi véi
hop chét trung gian 1.

Hop chit trung gian 2: Axit 2-[1,2,3]triazol-2-yl-benzoic.

Diéu ché hop chét néu trén theo cach tuong ty nhu d6i v6i hop chat trung gian
1, bing cach thé axit 2-iotbenzoic cho axit 5-flo-2-iot-benzoic. Hai san phim duoc tao
ra trong phan ng nay, do 1a, axit 2-[1,2,3]triazol-2-yl-benzoic va axit 2-[1,2,3]triazol-
1-yl-benzoic, thu dugc dang hon bién cia 1,2,3-triazol. 'H NMR (400 MHz, CD3;0D):
7,91 (s, 2H), 7,85 — 7,82 (m, 1H), 7,75 (dd, J = 8,1, 1,0 Hz, 1H), 7,69 (td, J = 7.7, 1,5
Hz, 1H), 7,60 — 7,55 (m, 1H).

Hop chit trung gian 3: Axit 2-[1,2,3]triazol-1-yl-benzoic.

c

N O

@AOH

Hop chit néu trén dugc tach khéi quy trinh tdng hop hop chat trung gian 2. 'H
NMR (400 MHz, CDsOD): 6,70 (d, J = 0,9 Hz, 1H), 6,50 (dd, J = 7,7, 1,5 Hz, 1H),
6,30 (d, J = 1,0 Hz, 1H), 6,24,6,18 (m, 1H), 6,17 -6,11(m, 1H), 6,01 (dd, J = 7.8, 1,0
Hz, 1H).

Hop chét trung gian 4: Axit 4-flo-2-[1,2,3]triazol-2-yl-benzoic.

i\
N_ _N
N O

o
F

Diéu ché hop chit néu trén theo cach twong ty nhu d6i v6i hop chat trung gian

1, bang cach thé axit 4-flo-2-iot-benzoic cho axit 5-flo-2-iot-benzoic & budc A. H
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NMR (400 MHz, CD;OD): 7,93 (s, 2H), 7,88 (dd, J = 8,7, 5,9 Hz, 1H), 7,56 (dd, J =
9.2, 2,5 Hz, 1H), 7,38-7,30 (m, 1H).

Hop chit trung gian 5: Axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic.

Diéu ché hop chét néu trén theo cich twong tw nhu d6i v6i hop chat trung gian
1, bing cach thé axit 3-flo-2-iot-benzoic cho axit 5-flo-2-iot-benzoic & bude A. 'H
NMR (400 MHz, CD;0OD): 7,93 (s, 2H), 7,81 (d, J = 8,3 Hz, 1H), 7,63-7,58 (m, 1H),
7,29 (td, J = 8,9, 0,9 Hz, 1H),

Hop chét trung gian 6: Axit 4-clo-2-[1,2,3]triazol-2-yl-benzoic.

7\
N_ N
N~ O

o
Cl

Diéu ché hop chét néu trén theo cch tuong tu nhu d6i voi hop chat trung gian
1, bang céch thé axit 4-clo-2-iot-benzoic cho axit 5-flo-2-iot-benzoic ¢ bude A. 'H
NMR (400 MHz, CD30OD): 7,93 (s, 2H), 7,84 — 7,78 (m, 2H), 7,59 (dd, J = 8,3, 2,1
Hz, 1H).

Hop chét trung gian 7: Axit 5-iot-2-[1,2,3]triazol-2-yl-benzoic.

7\
N_ N
N~ O

OH
I
Piéu ché hop chét néu trén theo cach tuong ty nhu d6i voi hop chét trung gian
1, bing cach thé axit 2-bromo-5-iotbenzoic cho axit 5-flo-2-iot-benzoic & bude A. 'H
NMR (400 MHz, CD3;0D): 8,09 (d, J = 2,0, 1H), 8,03 — 7,97 (m, 1H), 7,95 — 7,86 (m,
3H), 7,53 (d, J =8.,4, 1H),

Hop chét trung gian 8: Axit 5-metyl-2-[1,2,3]triazol-2-yl-benzoic.
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OH

Diéu ché hop chét néu trén theo cich tuong ty nhu d6i v6i hop chét trung gian
1, bang cach thé axit 2-iot-5-metyl benzoic cho axit 5-flo-2-iot-benzoic & budc A. H
NMR (400 MHz, CDsOD): 7,87 (s 2H), 7,66 (d, J = 1,3 Hz, 1H), 7,59 (d, J = 8,2 Hz,
1H), 7,53 — 7,46 (m, 1H), 2,45 (s, 3H).

Hop chét trung gian 9: Axit 5-clo-2-[1,2,3]triazol-2-yl-benzoic.

7\
N_ N
N~ O

OH

Cl
Diéu ché hop chét néu trén theo cach twong ty nhu d6i v6i hop chit trung gian
1, bang céach thé axit 5-clo-2-iot-benzoic cho axit 5-flo-2-iot-benzoic & bude A. H
NMR (400 MHz, CD;0D): 7,91 (s, 2H), 7,82 — 7,74 (m, 2H), 7,71 — 7,66 (m, 1H).
Hop chét trung gian 10: Axit 5-metoxy-2-[1,2,3]triazol-2-yl-benzoic.

7\
N_ _N
N O

OH

N

Piéu ché hop chét néu trén theo cach tuong ty nhu d6i voi hop chit trung gian
1, bang cach thé axit 2-iot-5-metoxy benzoic cho axit 5-flo-2-iot-benzoic & budc A. H
NMR (400 MHz, CDsOD): 7,81 (s, J = 6,4, 2H), 7,55 (d, J = 8,8, 1H), 7,33 (d, J =
2,9, 1H), 7,18 (dd, J = 8,8, 2.9, 1H), 3,85 (s, 3H).

Hop chat trung gian 11: Axit 2-metyl-6-[1,2,3]triazol-2-yl-benzoic.

7\
N_ N
N~ O

C&OH
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Diéu ché hop chét néu trén theo cach tuong ty nhu d6i v6i hop chét trung gian
1, bang céach thé axit 2-iot-6-metyl benzoic cho axit 5-flo-2-iot-benzoic & budc A. 'H
NMR (400 MHz, CD3;0D): 7,89 (s, 2H), 7,72 (d, J = 8,1 Hz, 1H), 7,48 (t, J = 7,9 Hz,
1H), 7,36 (d, J = 7,7 Hz, 1H), 2,46 (s, 3H).

Hop chét trung gian 12: Axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic.

Phuong phap A: Diéu ché hop chét néu trén theo cach twong tu nhu ddi véi hop
chit trung gian 1, bang cach thé axit 2-flo-6-iot-benzoic cho axit 5-flo-2-iot-benzoic.
'H NMR (400 MHz, CD3;0D): 7,96 (s, 2H), 7,87 — 7,82 (m, 1H), 7,70 (td, J = 8,1, 5,1
Hz, 1H), 7,59 (ddd, J = 9,7, 8,4, 1,4 Hz, 1H).

Phuong phap B: Axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic. B6 sung axit 2-flo-6-
iotbenzoic (127,6 g, 480 mmol), d@)ng iodua (4,57 g, 24 mmol), va Cs2CO; (312,6 g,
959 mmol) vao binh cdu day tron, 3 cd, 21 dugc 14p may khudy co hoc, dau do nhiét
do, vo gia nhiét, thiét bi 1am ngung tu, va dau vao nito. B sung dioxan (640 mL), sau
d6 bd sung nude (2,6 mL, 144 mmol), tiép theo 1H-1,2,3-triazol (55,6 mL, 959 mmol),
va cubi cung frans-1,2-dimetylxyclohexan-1,2-diamin (15,1 mL, 96 mmol) vao cac
dung dich dic nay. Sau d6 hdn hop dugc 1am 4m dén 60°C trong thoi gian 30 pht, sau
d6 lam 4m dén 83°C trong thoi gian 30 phut, va sau do dén 100°C trong thoi gian 3
gio. Sau khi lam 4m trong thoi gian 3 gio' & 100°C, hdn hop duge lam mat va sau do
bd sung MTBE 1L va nugc 1L. Sau khi trdn manh, cc 16p dugc tach va 16p nuéce &
day duoc axit hoa dén do pH 1,72 béng ~148mlL axit clorhydric c6 ddc. Sau do 16p
nuée duge chiét hai 1an bang EtOAc. Lép hitu co thu gom duge duge 1am khd trén
NazS0y4, duoc loc, va duge co dac dé thu duoc diu mau den. Dau nay dugc khuéy qua
dém trong EtOAc (450 mL) va chét két tua thu duogc duoc loai bod béng cach loc. Dich
cai duoc cd dic thanh dich dac mau nau (106,21 g, 75wt% béng HPLC dinh luogng,
79,7 g, 80%). 'H NMR (400 MHz, DMSO-ds): 8,22 — 8,13 (bs, 2H), 7,84-7,80 (m,
1H), 7,74 — 7,65 (m, 1H), 7,50 — 7,41 (m, 1H).

Hop chét trung gian 13: Axit 5-flo-2-pyrimidin-2-yl-benzoic.
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Budc A: Metyl este cua axit 5-flo-2-iot-benzoic. B sung axit 5-flo-2-iot-
benzoic (23 g, 86,5 mmol) trong metanol (230 mL) vao binh cau day tron 500 mL. Bb
sung axit luu huynhic vao dung dich thu duoc (2,3 mL, 43,2 mmol). Hon hop phan
ung dugc lam Am dén 65°C va duoc khudy trong thdi gian 15 gio. Hon hop thu dugc
duoc ¢ dic trong didu kién 4p sut giam dé thu dugc san pham thd, sau d6 san phdm
tho nay duoc ngin cach gitta EtOAc (250 mL) va dung dich NayCO3(chia nuse) nta bdo
hoa (250 mL). Cac 16p duge tron k§ va sau d6 dugc tach. Lép hitu co duge lam kho
trén magie sulfat, dugc loc, va dugc c6 dac trong diéu kién ap suét giam dé thu duoc
diu mau vang (23 g, hiéu suat 95%). 'H NMR (400 MHz, CDCls): 7,94 (dd, J = 8.7,
5.4 Hz, 1H), 7,54 (dd, J = 9,0, 3,1Hz, 1H), 6,93 (m, 1H), 3,94 (s, 3H).

Budc B: Metyl este cua axit 5-flo-2-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-
yl)-benzoic. B6 sung metyl este cua axit 5-flo-2-iot-benzoic (23 g, 82 mmol) trong
THF khan (250 mL) vao binh cdu déy tron 1L duoc Iip thiét bi 1am ngung tu, dau do
nhiét o, va dong khi nito. B6 sung trietylamin khan (34 mL, 246,4 mmol) va hdn hop
thu dwoc duoc loai khi bang cach phun nito trong thoi gian 5 phut. B6 sung pinacol
boran (17,9 mL, 123,2 mmol) va hdn hop phan tng dugc loai khi mot l4n nira trong
thoi gian 5 phut. Cudi ciing, bd sung tri(o-tolyl)phosphin (1,25 g, 4,1 mmol) va paladi
axetat (461mg, 2,053 mmol). Tuong tu, hdn hop phan ung duge loai khi bang cach
phun nito. Hon hop dugc gia nhiét dén 65°C va duoc khudy trong thoi gian 1 gid. Sau
khi 1am mat dén nhiét d6 trong phong, hdn hop phan tng dugce lam ngudi lanh bang
dung dich amoni clorua nira bdo hoa (250 mL), va céc 16p thu duge dugc tach. Lép
nuée duge chiét bang etyl axetat bd sung (250 mL) va 16p hitu co thu duoc duge 1am
kho trén magie sulfat. Sau khi loc va co ddc, thu dugc san pham tho dudi dang dau
mau vang (23 g). Sau do, san pham tho nay duge tao huyén phu trong EtOAc/hexan
25% (250 mL). Chét ran thu dugc khong phai 1a san pham mong mudn va duoc loai bo
béng cach loc. Sau d6, dung dich thu dugc dugc cd dic dé thu dugc dau mau vang (21

g, 75 wt% san phém mong mubn, 16,1 g san phém thuc té, hiéu suét 70%), dau mau
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vang nay dugc st dung truc tiép 0 budc tiép theo. St dung 'H-NMR, nhén théy san
phém thé chira 14 wt% pinacol, 6,5 wt% phéi tir, va 4 wt% vat liéu bat dau des-iot. 'H
NMR (400 MHz, CDCl3): 7,61 (dd, J =9,5, 2,5 Hz, 1H), 7,52 — 7,45 (m, 1H), 7,21 (td,
J=38,3,2,5Hz, 1H), 3,91 (s, 3H), 1,41 (s, 12H).

Budc C: Metyl este cua axit 5-flo-2-pyrimidin-2-yl-benzoic. B6 sung metyl este
cua axit 5-flo-2-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-benzoic (5,9 g, 21,06
mmol) trong 2-metyl-THF (50 mL) vao binh cdu day tron 250 mL. B6 sung 2-
clopyrimidin (2,9 g, 25,28 mmol), natri carbonat (6,7 g, 63,19 mmol), va nuéc (17
mL) vao dung dich thu dugc. Hon hop dugc loai khi trong thoi gian 30 phit. B4 sung
phttc PACLy(dppf)-decm (CAS#72287-26-4) (0,688 g, 0,843 mmol) va hdén hop phan
ung duoc loai khi mot lan nita trong thoi gian 30 phut. Hon hop phan tng dugc lam
4m dén 74°C va duoc khudy qua dém. B6 sung dietyl ete (100 mL) va nuée (100 mL)
vao dung dich thu dugc. Cac 16p duge tron k¥, sau d6 duge tach. Lép nude duoc chiét
bang dietyl ete b6 sung (100 mL). Lép hitu co thu gom dugc duge 1am kho trén magie
sulfat, loc, va co ddc trong diéu kién ap suit giam dé thu duoc vat liéu thd mau nau
(5,85 g, 49% san phdm mong muén, 2,87 san pham thuc té). San pham thd tiép tuc
duoc tinh ché qua qua trinh két tinh trong EtOAc/hexan 10%. Hon hop duge 1am am
dén 70°C va duoc lam mat tir tir &én nhiét do trong phong. Sau khi loc, thu duge san
phém mong mubn dudi dang chét rin mau nau (1,72g san phém thuc té, téng hiéu suét
35% sau qué trinh két tinh.) '"H NMR (400 MHz, CDCl;): 8,78 (d, J = 4,9 Hz, 2H),
8,09 (dd, J = 8,7, 5,5 Hz, 1H), 7,39 (dd, J = 8,6, 2,7 Hz, 1H), 7,30 — 7,20 (m, 2H),
3,77 (s, 3H).

Bude D: Axit 5-flo-2-pyrimidin-2-yl-benzoic. Bé sung natri hydroxit (0,74 g,
18,517 mmol) va nuéc (20 mL) vao dung dich chira metyl este cua axit 5-flo-2-
pyrimidin-2-ylbenzoic (1,72 g, 7,407 mmol) trong 2-metyl-THF (20 mL). Hon hop
duoc gia nhiét dén 72°C va duoc khudy trong thoi gian 2 gio. Cac 16p duge tach va
16p nude dugce chiét bang MTBE bd sung. Sau d6, nho timg giot dung dich HCl(chsa
nuee) 0% vao 16p nude cho dén khi dat dén d6 pH=1. Dich dic thu dugc duge loc dé
thu dugc san phém mong mudn duédi dang chéit rdn mau trang nhat (1,34 g, hiéu suét
83%). 'H NMR (400 MHz, CD;0D): 8,82 (d, J = 5,0 Hz, 2H), 7,89 (dd, J = 8.6, 5.4
Hz, 1H), 7,53 (dd, J = 9,0, 2,7 Hz, 1H), 7,39 (m, 2H).

Hop chét trung gian 14: Axit 2-flo-6-pyrimidin-2-yl-benzoic.

48



48023 49/269

OH

Budc A: Metyl este cua axit 2-flo-6-iot-benzoic. B6 sung axit 2-flo-6-iot-
benzoic (7,5 g, 28,2 mmol), LIOH*H>O (1,42 g, 33,8 mmol), va THF (100 mL) vao
binh cdu day tron 200 mL. Hon hop thu duge duge 1am 4m dén 50°C va duoc khudy
trong thoi gian 2 gio. Sau do, bd sung dimetyl sulfat (4,03 mL, 42,3 mmol) va hén hop
duge 1lam 4m dén 65°C. Sau 2 gid, hon hop duge lam mat dén nhiét do trong phong va
b6 sung NH4Cl(chia nuse) (dung dich 50 mL, 13 wt%). Hai 16p thu duge duoc tron kg va
sau d6 duoc tach. Lép hitu co duge 1am kho trén MgSOs, loc, va c¢6 déc trong diéu
kién 4p suét giam dé thu duoc diu mau nau nhat (7,79 g, hiéu suit 99%). '"H NMR
(400 MHz, CDCI3): 7,68 — 7,60 (m, 1H), 7,15 — 7,06 (m, 2H), 3,98 (s, 3H).

Budc B: Metyl este cua axit 2-flo-6-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-
yl)-benzoic. B6 sung metyl este clia axit 2-flo-6-iot-benzoic (7,29, 26,0 mmol) va THF
khan (150 mL) vao binh ciu ddy tron 500 mL. Hn hop nay dugc lam mét dén 0°C va
bd sung timg giot i-PrMgCl (13,7 mL, 2 M trong THF, 27,3 mmol). Sau 10 phut, bd
sung 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (5,58 mL, 27,3 mmol). Hoén
hop dugc lam Am dén nhiét do trong phong, va sau 30 phut bd sung NH4Cl(cuta nuéc)
(150 mL, dung dich 13 wt%). Céac 16p dugc tron va sau do duoc tach, va 16p nudce
duge chiét bang 100mL MTBE. Lép hitu co thu gom dugc dugce 1am kho trén NaxSOq,
duoc loc, va duge ¢d dic dé thu dugc khbi luong cudi cliing 13 6,07g (90% wt%, hiéu
suat 75%). '"H NMR (400 MHz, CDClz): 7,47 — 7,38 (m, 2H), 7,17 — 7,11 (m, 1H),
3,92 (s, 3H), 1,36 (s, 12H).

Buéc C: Metyl estectia axit 2-flo-6-pyrimidin-2-yl-benzoic. B6 sung metyl este
cia axit 2-flo-6-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-benzoic (5,46 g, 19,5
mmol) trong 2-metyl-THF (50 mL), 2-clopyrimidin (2,68 g, 23,4 mmol), va natri
carbonat (6,2 g, 58,5 mmol) trong nudc (17 mL) vao binh cau day tron 250mL trong
diéu kién khi nito. Sau d6, b6 sung phirc PAClo(dppf)-dem (CAS#72287-26-4) (1,27 g,
1,56 mmol) va hdn hop phan ting dugc lam 4m dén 74°C va duoc khudy trong thoi
gian 2,5 gio. Sau khi 1am mat, hdn hgp dugc pha lodng biang MTBE (50 mL) va nuéc
(80 mL). Céc 16p dugc tron k¥ sau d6 duoc tach. Lép nude duge chiét baing MTBE
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(100 mL) b6 sung. Cac 16p hitu co thu gom dugc duge lam kho trén magie sulfat, duge
loc, duoc 6 dic va sau d6 dugce tinh ché bang sic ky nhanh (0-25% EA/hexan) dé thu
duoc hop chét néu trén (1,72 g, 72 wt%, hiéu suit 30%). 'H NMR (400 MHz, CDCls):
8,79 (d, J = 4,9 Hz, 2H), 8,15 (d, J = 7,9 Hz, 1H), 7,51 (td, J = 8,1, 5,6 Hz, 1H), 7,28-
7,20 (m, 2H), 3,92 (s, 3H).

Budc D: Axit 2-flo-6-pyrimidin-2-yl-benzoic. B6 sung natri hydroxit (2 M
trong nude, 9,3 mL, 18,6 mmol) vao dung dich chira metyl este cua axit 2-flo-6-
pyrimidin-2-yl-benzoic (1,36 g, 5,85 mmol) trong 2-metyl-THF (20 mL). Hén hop
dwoc gia nhiét dén 72°C va dugc khudy trong thoi gian 9 gid. Cac 16p dugce tach va
16p nuée duge axit hoa dén do pH=2 bing cach bo sung timg giot HCliag) 50% (3,1
mL). Chét ran thu dugce duoc khuéy trong thoi gian 1 gio, duoc loc, dugc rua béng
nuée, MTBE, va heptan, va sau do dugc lam kho dé thu duoc san phim mong mudn
dudi dang chét rin mau tring (1,12 g, hiéu suit 88%). 'H NMR (400 MHz, CDsOD):
8,83 (d, J =4,9 Hz, 2H), 8,03 (dd, J = 17,9, 0,8 Hz, 1H), 7,59 (td, J = 8,1, 5,6 Hz, 1H),
7,40 (t, J =49 Hz, 1H), 7,34 (ddd, J = 9.4, 8,4, 1,0 Hz, 1H).

Hop chét trung gian 15: Tert-butyl este ctia axit hexahydro-pyrolo[3,4-c]pyrol-

2-carboxylic.
@)
}-NINH
,\_o

Budc A. Tert-butyl este cia axit 5-benzyl-hexahydro-pyrolo[3,4-c]pyrol-2-
carboxylic. B6 sung (Boc)O (6,16 g, 28,2 mmol) vao dung dich chta 2-benzyl-
octahydro-pyrolo[3,4-c]pyrol (5,62 g, 27,8 mmol) trong DCM (100 mL). Hén hop
phan ung dugc khudy trong thoi gian 24 gid & 23°C. Dung méi dugc loai bo trong
chan khong va san pham thu duge duge st dung & budc tiép theo ma khong can tinh
ché thém. Khdi lugng MS (ESI) dugc tinh cho CisHaeN202, 302,41; m/z tim thiy,
303,2 [M+H]". 'TH NMR (400 MHz, CDCls): 7,36 — 7,20 (m, 5H), 3,61 — 3,46 (m, 4H),
3,24 (br s, 2H), 2,85 — 2,72 (m, 2H), 2,70-2,63 (m, 2H), 2,43 — 2,30 (m, 2H), 1,50 —
1,42 (s, 9H).

Budc B: Tert-butyl este cua axit hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic.
tert-butyl este cta axit 5-benzyl-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic (19,85 g,
65,6 mmol), MeOH (200 mL), HOAc (3 mL) va 10% Pd/C loai Degussa (400 mg)
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duoc nap vao may lic Parr va dugc lic trong thoi gian 3 ngay voi 70 psi khi hydro.
Vat liéu thu dugc dugc loc qua Celite® va dugce cd dic. Hon hgp thd duge tinh ché
bing séc ky cot nhanh (FCC), DCM dén MeOH/DCM 10% chira NH4OH 1%, dé thu
duoc san phdm. Khéi luong MS (ESI) tinh cho C11HaoN202, 212,29; m/z tim thay,
213,2 [M+H]". '"H NMR (400 MHz, CDCL): 3,60-3,55 (m, 2H), 3,38-3,25 (m, 4H),
2,95-2,86 (m, 4H), 1,47 (s, 9H).

Hop chét trung gian 16: (2-Flo-6-[1,2,3]triazol-2-yl-phenyl)-(hexahydro-
pyrolo[3,4-c]pyrol-2-yl)-metanon.

(N o

F

Phuong phép A:

Buéc A: Tert-butyl este cua axit 5-(2-flo-6-[1,2,3]triazol-2-yl-benzoyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic. B6 sung toluen (8,5 mL), natri carbonat
chita nuéc (1,42g trong 10,7mL nudc), va hop chét trung gian 15 (0,905mg, 4,26
mmol) vao trong binh ciu day tron 3 ¢d 100 mL. Hdn hop hai pha nay dugce lam mat
dén 0°C. Sau khi lam mat dén 0°C, rét 2-flo-6-[1,2,3]triazol-2-yl-benzoyl clorua 1én
hdn hop khudy hai pha bao gdm amin va natri carbonat chira nuGe. Quan sat qua trinh
téa nhiét. Hon hop duogc lam Am dén nhiét do trong phong. Sau 1 gio, mau 16p hitu co
duogc 1am ngudi lanh trong metanol va lugng nho axit clorua dugc xéac dinh dé gitr lai
(quan sat dudi dang metyl este cua no). B4 sung thém amin (~50 mg) va hon hop duoc
khudy qua dém & nhiét do trong phong. O cubi thoi ky nay, cac 16p dugc téch va bd
sung 100mL metanol vao 16p hiru co. Ldp hitu co nay dugc ¢d dic va dugc tinh ché
bang cach sir dung sdc ky c¢ot nhanh (FCC), gradien 5-50% cua dung dich chia MeOH
10%, NH4OH 0,1% trong DCM/DCM. Cac phan mong muén duge thu gom va duoc
c6 dic dé thu duoc chét rin dang bot mau tring (1,327 g, 76,8%). MS (ESI): khdi
lwvong dugc tinh cho C20H24FNs03, 401,44, m/z tim théy 346,2 [M+H-56]". 'H NMR
(400 MHz, CDCl3): 7,91 — 7,73 (m, 3H), 7,53 — 7,39 (m, 1H), 7,18 — 7,06 (m, 1H),
4,00 - 2,76 (m, 10H), 1,52 — 1,33 (m, 9H).

Buéc B: (2-Flo-6-[1,2,3]triazol-2-yl-phenyl)-(hexahydro-pyrolo[3,4-c]pyrol-2-

yl)-metanon. Dua tert-butyl este cia axit 5-(2-flo-6-[1,2,3]triazol-2-yl-benzoyl)-
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hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic (1,3 g, 3,21 mmol) vao trong DCM (6,0
mL) va b6 sung TFA (3,0 mL). Hon hop dugc khudy & nhiét d6 trong phong trong thoi
gian 1 gio. Dung moi dugc loai bd va sau dé duge dua vao trong DCM va dugc bazo
hoa bang dung dich nuéc NaOH IN. Céc 16p dugce tach. Lp nude duoce chiét thém 2
lan bang DCM (va luong nho MeOH). Céc 16p hiru co duge thu gom, lam kho
(Na2S0s4), loc, va cd dac dé thu duogc san phém bazo tu do mong mudn, (2-flo-6-
[1,2,3]triazol-2-yl-phenyl)-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-metanon, dudi dang
cin dang bot/nhét duge tim thy c6 tinh hit 4m cao (950,6mg, 93,3%). MS (ESI): khdi
lugng duge tinh cho CisHi6FNsO, 301,32, m/z tim théy 302,2 [M+H]". 'H NMR (400
MHz, CDCl3): 7,90 — 7,73 (m, 3H), 7,54 — 7,42 (m, 1H), 7,19 — 7,10 (m, 1H), 3,85 —
2,65 (m, 10H).

Phuong phép B:

Budc A: Axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic (0,97 g, 4,71 mmol), tert-butyl
este cua axit hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic (Hop chét trung gian 15, 1,0
g, 4,71 mmol), HATU (2,68 g, 7,06 mmol), trong DMF (18,8 mL) dugc bd sung DIEA
(2,43 mL, 14,13 mmol). Hon hop dugc khudy & nhiét do trong phong trong thoi gian 1
gid. Hon hop duoc pha loang bang EtOAc va dugce rira bang nudec. Lép nude duge
chiét béng EtOAc, céc 16p hitu co dugce thu gom, duge lam khd (Na2SO4), dugc loc va
duoc ¢ dic dé thu duoc san phdm tho. Tinh ché (FCC) (5-50% dung dich MeOH
10%, NH4OH 0,1% trong DCM/EtOAc trong thoi gian hon 25 phut, va 50-100% tur 25
dén 35 phut) thu duoc tert-butyl este cta axit 5-(2-flo-6-[1,2,3]triazol-2-yl-benzoyl)-
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic (0,376 g, 19,5%).

Buéce B: (2-Flo-6-[1,2,3]triazol-2-yl-phenyl)-(hexahydro-pyrolo[3,4-c]pyrol-2-
yl)-metanon. Diéu ché hop chit néu trén theo cach twong tu nhu d6i v6i hop chat trung
gian 16, phuong phéap A, bude B.

Hop chét trung gian 17: Biphenyl-2-yl-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-

metanon.

Q) e
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Pidu ché hop chat néu trén theo cich twong tw nhu d6i v6i hop chit trung gian
16, phuong phap B, bing cach thé axit biphenyl-2-carboxylic cho axit 2-flo-6-
[1,2,3]triazol-2-yl-benzoic & budc A.

Hop chét trung gian 18: [5-(2-Flo-phenyl)-2-metyl-thiazol-4-yl]-(hexahydro-
pyrolo[3,4-c]pyrol-2-yl)-metanon.

e N T nw
S
F

Piéu ché hop chat néu trén theo cich tuong ty nhu d6i vi hop chét trung gian
16, phuong phép B, bang cach thé axit 5-(2-flo-phenyl)-2-metyl-thiazol-4-carboxylic
cho axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic & budc A. MS (ESI): khéi lugng duge tinh
cho C17HsFN308, 331,41, m/z tim thay 332,1 [M+1]". "H NMR (400 MHz, CDCl):
7,54 — 7,45 (m, 1H), 7,40 — 7,32 (m, 1H), 7,21 — 7,10 (m, 2H), 3,79 — 3,70 (m, 1H),
3,61 — 3,50 (m, 2H), 3,22 — 3,13 (m, 1H), 3,12 — 3,05 (m, 1H), 3,03 — 2,94 (m, 1H),
2,85 —-2,45 (m, 8H)

Hop chit trung gian 19: (Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-(5-metyl-2-
[1,2,3]triazol-2-yl-phenyl)-metanon.

TN o

Piéu ché hop chat néu trén theo cach tuong tu nhu d6i v6i hop chat trung gian
16, phuong phap B, bing cach thé axit 5-metyl-2-[1,2,3]triazol-2-yl-benzoic cho axit
2-flo-6-[1,2,3]triazol-2-yl-benzoic & buéc A. MS (ESI): khéi lugng duoc tinh cho
C17H19N50, 297,36, m/z tim thay 298.2 [M+1]". '"H NMR (400 MHz, CDCls): 7,88 —
7,76 (m, 3H), 7,36 — 7,29 (m, 1H), 7,22 — 7,18 (m, 1H), 3,81 — 2,59 (m, 10H), 2,42 (s,
3H).

Hop chit trung gian 20: 2(Hexahydro-pyrolo[3,4-c]pyrol-2-y1)-(2-[1,2,3]triazol-
2-yl-phenyl)-metanon.
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Diéu ché hop chét néu trén theo cich twong tw nhu d6i v6i hop chat trung gian
16, phuong phép B, bang cach thé axit 2-[1,2,3]triazol-2-yl-benzoic cho axit 2-flo-6-
[1,2,3]triazol-2-yl-benzoic & budc A. MS (ESI): khéi lugng duoc tinh cho C1sH17NsO,
283,33, m/z tim thay 284,1 [M+1]". 'H NMR (400 MHz, CDCL): 7,99 (d, J = 8.2,
1H), 7,55 — 7,51 (m, 1H), 7,48 — 7,36 (m, 2H), 3,99 — 2,42 (m, 11H).

Hop chét trung gian 21: (5-Flo-2-[1,2,3]triazol-2-yl-phenyl)-(hexahydro-
pyrolo[3,4-c]pyrol-2-yl)-metanon.

@,N 0
N-N NiJ\i/\NH

=

Piéu ché hop chét néu trén theo cich twong tu nhu d6i v6i hop chat trung gian
16, phuong phép B, bing cach thé axit 5-flo-2-[1,2,3]triazol-2-yl-benzoic (Hop chat
trung gian 97) cho 2-flo-6-[1,2,3]triazol-2-yl-benzoic & budc A. MS (ESI): khéi luong
dugc tinh cho CisHi6FNsO, 301,32, m/z tim théy 302,0 [M+1]". 'TH NMR (400 MHz,
CDCl): 7,96 (dd, J = 9,0, 4,8, 1H), 7,85 — 7,74 (m, 2H), 7,25 — 7,17 (m, 1H), 7,16 —
7,10 (m, 1H), 3,78 — 2,48 (m, 10H).

Hop chét trung gian 22: (4-Flo-2-[1,2,3]triazol-2-yl-phenyl)-(hexahydro-
pyrolo[3,4-c]pyrol-2-yl)-metanon.

ﬁ/N 0
N—N NENH

F

Piéu ché hop chét néu trén theo cach twong ty nhu d6i voi hop chét trung gian
16, phuong phép B, bang cach thé axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic & budc A
bang axit 4-flo-2-[1,2,3]triazol-2-yl-benzoic. MS (ESI): khdi luong duoc tinh cho
C1sH16FNs0, 301,32, m/z tim thdy 302,0 [M+1]". 'H NMR (400 MHz, CDCls): 7,90 —
7,72 (m, 3H), 7,43 — 7,35 (m, 1H), 7,17 — 7,08 (m, 1H), 3,81 — 3,62 (m, 2H), 3,39 —
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2,56 (m, 8H).
Hop chat trung gian 23: 2-(4,6-Dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-
c]pyrol.

HNmN—Q: - p

Phuong phéap A:

Bude A: tert-butyl este cua axit 5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic. Thu gom tert-butyl este cta axit hexahydro-
pyrolo[3,4-c]pyrol-2-carboxylic (1,20 g, 5,6 mmol), 2-clo-4,6-dimetyl-pyrimidin (1,03
g, 7,2 mmol), Cs2CO3 (2,12 g, 6,5 mmol) va DMF (15 mL) va gia nhigt dén 100°C
trong thoi gian 24 gio. Sau do, phan ung dugc lam mat va bd sung nuée va EtOAc.
San phim dugc chiét bing EtOAc, dugc 1am kho trén NaySOs, va duoc cd dic. Hén
hop thd thu dugc duoc tinh ché bang sic ky cot nhanh (EA/hex) dé thu duge hop chat
néu trén (1,27 g, 71%). Khéi lugng MS (ESI) dugc tinh cho C17H26N4O2, 318,42; m/z
tim thdy, 319,2 [M+H]". '"H NMR (400 MHz, CDCls): 6,25 (s, 1H), 3,85-3,75 (m, 2H),
3,69 — 3,46 (m, 4H), 3,38-3,20 (m, 2H), 2,94 (br s, 2H), 2,29 (s, 6H), 1,44 (s, 9H).

Buéc B: 2-(4,6-Dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol. Tert-
butyl este cua axit 5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
carboxylic (0,92 g, 2,9 mmol), DCM (10 mL) va TFA (5 mL) dugc khudy ¢ 23°C
trong thoi gian 2 gio. Hn hop dugc ¢b dac dé loai b céc chéat dé bay hoi, dugc pha
lodng bang EtOAc va dung dich nuéc NaOH 1N, va duoc chiét bang EtOAc (3X). Céc
thanh phén hitu co dugc lam kho va duogc c¢6 dac dé thu duogc hop chit néu trén (0,61
g, 96%) ma hogp chét nay chua lugng nhd DCM va dugc st dung nhu trong bude nay.
Khéi luong MS (ESI) duoc tinh cho Ci2HisNs, 218,30; m/z tim thay, 219,2 [M+H]".
'H NMR (400 MHz, CDCls): 6,27 (s, 1H), 3,81 — 3,70 (m, 2H), 3,55-3,48 (m, 2H),
3,16 — 3,07 (m, 2H), 2,94 — 2,78 (m, 4H), 2,29 (s, 6H).

Phuong phép B:

Buéc A:  2-Benzyl-5-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-
clpyrol. Bé sung 2-benzyl-octahydro-pyrolo[3.4-c]pyrol (109 g, 538,8 mmol) trong
DMF (1,6 L) vao binh cau day tron, 3 cd, 3 L, duge lip may khudy co hoc, thiét bi 1am
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ngung ty, ddu do nhiét do, va dAu vao nito. Bb sung 2-clo-4,6-metylpyrimidin (76,8 g,
538,8 mmol) va Cs2COs3 (351,1 g, 1,08 mol) vao dung dich thu duogc. Hon hop khong
ddng nhat duoc gia nhiét dén 100°C va dugc khudy trong thoi gian 15 gio. Sau khi lam
mat dén nhiét d6 trong phong, hdn hop dugc pha lodng bang etyl axetat (1,5 L) va
nude (1,5 L). Céc 16p dugce tron k§ va dugce tach. Lép nude duge chiét bang etyl axetat
bd sung (1,5 L). Céc 16p hitu co thu gom dugc dugc lam khoé trén natri sulfat, duoc
loc, va duoc co déc trong diéu kién ap suit gidm dé thu duoc chét rin mau nau (160 g,
hiéu suit 96%). Khéi lugng MS (ESI) duoc tinh cho CigHasNa, 308,20; m/z tim thdy
309 [M+H]". '"H-NMR (500 MHz, CDCl3): 7,32 — 7,26 (m, 4H), 7,25 — 7,20 (m, 1H),
6,27 (s, 1H), 3,81 — 3,73 (m, 2H), 3,58 (s, 2H), 3,54 (dd, J = 11,4, 3,5 Hz, 2H), 2,95 —
2,86 (m, 2H), 2,80 — 2,68 (m, 2H), 2,47 — 2,40 (m, 2H), 2,35 — 2,24 (s, 6H).

Buéc B: 2-(4,6-Dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrolsHOAc. B6
sung 5% Pd/C (66,9 g, Johnson Matthey SR338, 56,8% H>O, 3,45 mol%) va dung dich
chta 2-benzyl-5-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3.4-c]pyrol (160 g,
519 mmol) va axit axetic (30 mL, 519 mmol) trong etanol (3,2 L) vao ndi hoi ap suét
cao 4 L duoc lép may khuéy co hoc, dau do nhiét do, vo gia nhiét, va duong dan khi.
Hon hop dugc khudy & 50°C trong diéu kién 50 psi Ha trong thoi gian 4 gio. Chét
xuc tac dugce loai bd va sau d6 dung dich thu dugce dugce co dic trong diéu kién ap suét
giam dé thu dugc san pham mong mudn dudi dang chét rin mau tring (144 g, hi¢u
sudt dinh luong) nhu mudi HOAc. MS (ESI): khéi lugng dugc tinh cho CiaHisNa,
218,15; m/z tim thdy 219 [M+H]*. 'H-NMR (CDCls, 400 MHz): 6,30 (s, 1H), 3,79 —
3,59 (m, 4H), 3,39 (m, 2H), 3,09 — 2,88 (m, 4H), 2,29 (s, 6H), 1,93 (s, 3H).

Hop chit trung gian 24: [4-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-6-metoxy-

pyrimidin-2-yl]-dimetyl-amin.

OCH;
HN@NQN
N

Bu6c A: Hop chat trung gian 24 duge didu ché theo cach twong tw nhu dbi véi
hop chat trung gian 23, phuong phap A, bing cach thé (4-clo-6-metoxy-pyrimidin-2-
yl)-dimetyl-amin cho 2-clo-4,6-dimetyl-pyrimidin & budc A dé thu dugc tert-butyl este



48023 57/269

cla axit 5-(2-dimetylamino-6-metoxy-pyrimidin-4-yl)-hexahydro-pyrolo[3,4-c]pyrol-
2-carboxylic.

Budéc B: [4-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-6-metoxy-pyrimidin-2-yl]-
dimetyl-amin. Hon hop chta tert-butyl este cua axit 5-(2-dimetylamino-6-metoxy-
pyrimidin-4-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic (700 mg) va TFA (10 mL)
duge khudy trong dioxan (30 mL) & nhiét d trong phong trong thoi gian 18 giv. sau
do6 axit va dung moi dugce loai bd dé thu dugc mudi cia axit triflo axetic thd ctia hop
chét néu trén (1,3 g). Mudi thd nay dugc tinh ché bing sic ky cdt nhanh (FCC) bang
cach st dung MeOH 0-10 % (NH3 2M) va DCM (gradien) dé thu dugc hop chat tinh
khiét néu trén (155mg, 30,4 %). Khdi lugng MS (ESI) dugc tinh cho Ci3H21NsO,
263,34; m/z tim thdy 264,1 [M+H]". Hop chét trung gian nau dugc st dung ma khong
can tinh ché thém.

Hop chét trung gian 25: [6-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-2-triflometyl-
pyrimidin-4-yl]-dimetyl-amin.

\N—
HN/\:li/\N’<N_:</< N
CF3

Budc A: Diéu ché hop chat néu trén theo cach tuong ty nhu d6i v6i hop chét
trung gian 23, phuong phap A, bing cach thé (6-clo-2-triflometyl-pyrimidin-4-yl)-
dimetyl-amin cho 2-clo-4,6-dimetyl-pyrimidin ¢ budc A dé thu duoc tert-butyl este
cua axit  5-(6-dimetylamino-2-triflometyl-pyrimidin-4-yl)-hexahydro-pyrolo[3,4-
c|pyrol-2-carboxylic.

Buéc B: [6-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-2-triflometyl-pyrimidin-4-yl]-
dimetyl-amin. Hon hop chua tert-butyl este cia axit 5-(6-dimetylamino-2-triflometyl-
pyrimidin-4-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic (600 mg) va TFA (10,0
mL) duoc khudy trong dioxan (30,0 mL) & nhiét d trong phong trong thoi gian 18
gi0. Sau do axit va dung moi dugc loai bo dé thu dwoc mudi cia axit triflo axetic tho
ctia hop chat néu trén (800mg, 165 %). Mudi thd nay duogc tinh ché bing sic ky cot
nhanh (FCC) bang cach sir dung MeOH 0-10 % (NH3 2M) va DCM (gradien) dé thu
dugc hop chét tinh khiét néu trén (260mg, 53,5 %). Khdi lugng MS (ESI) duoc tinh
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cho C13His FsNs, 301,32; m/z tim thdy 302,2 [M+H]". Hop chit trung gian dugc st
dung trong cac phan tmg tiép theo.

Hop chat trung gian 26: 2-(4-Phenyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-
clpyrol

HNCCN—Q:—/

Piéu ché hop chét néu trén theo cach twong tw nhu d6i v6i hop chit trung gian
23, phuong phép A, bang cach thé 2-clo-4-phenyl-pyrimidin cho 2-clo-4,6-dimetyl-
pyrimidin ¢ budc A. Khoi lugng MS (ESI) dugc tinh cho Ca9H26N4O, 266,35; m/z tim
thdy, 267,2 [M+H]". 'H NMR (400 MHz, CD3;OD): 6,78 — 6,70 (m, 1H), 6,55-6,49
(m, 2H), 5,97 — 5,82 (m, 3H), 5,60 — 5,47 (m, 1H), 2,30-2,20 (m, 2H), 2,02 (dd, J =
11,6, 2,6 Hz, 2H), 1,58 (br s, 2H), 1,42 (br s, 2H), 1,23 (br s, 2H).

Hop chit trung gian 27: 2-(4-Metyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-
clpyrol

HNEH\: 2

Diéu ché hop chét néu trén theo cach twong ty nhu d6i v6i hop chat trung gian
23, phuong phép A, bang cach thé 2-clo-4-metyl-pyrimidin cho 2-clo-4,6-dimetyl-
pyrimidin & buédc A. Khéi lugng MS (ESI) dugc tinh cho C11H1sNa, 204,28; m/z tim
thdy, 205,2 [M+H]". '"H NMR (400 MHz, CDCls): 8,20 — 8,12 (m, 1H), 8,16 (d, J =
5,0 Hz, 1H), 6,43 — 6,33 (m, 1H), 6,38 (d, J = 5,0 Hz, 1H), 3,81 — 3,69 (m, 2H), 3,52
(dd, J = 11,6, 3,2 Hz, 2H), 3,16 (dd, J = 11,1, 6,5 Hz, 2H), 2,97 — 2,77 (m, 5H), 2,33
(s, 3H).

Hop chét trung gian 28: 2-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-benzooxazol.

HNC@N—Q?]@

Piéu ché hop chét néu trén theo cach twong ty nhu d6i voi hop chét trung gian
23, phuong phap A, bang cach thé 2-clo-benzooxazol cho 2-clo-4,6-dimetyl-pyrimidin
& budc A. Khdi luong MS (ESI) duoc tinh cho CiiHisNs, 229,28; m/z tim thdy, 230,15
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[M+H]*. 'H NMR (400 MHz, CDCL): 7,43 — 7,33 (m, 1H), 7,29 — 7,22 (m, 1H),
7.120-7.13(m, 1H), 7,05-6,98 (m, 1H), 3,89 — 3,77 (m, 2H), 3,55 (dd, J = 10,9, 3,2 Hz,
2H), 3,25-3,15(m, 2H), 3,02 — 2,90 (m, 2H), 2,88 — 2,79 (m, 2H).

Hop chét trung gian 29: 2-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-3-metyl-

quinoxalin.
)

HN/\:\V>N /

<§\7N
Diéu ché hop chét néu trén theo cich twong tw nhu d6i voi hop chét trung gian
23 bang cach thé 2-clo-3-metyl-quinoxalin cho 2-clo-4,6-dimetyl-pyrimidin & buéc A.
Khéi lugng MS (ESI) duoc tinh cho CisHisNy, 254,34; m/z tim thay, 255,2 [M+H]"
'H NMR (400 MHz, CD;0D): 7,78 (dd, J = 8,2, 1,1 Hz, 1H), 7,73 (dd, J = 8,3, 0,9
Hz, 1H), 7,59-7,54 (m, 1H), 7,48-7.43 (m, 1H), 3,78-3,69 (m, 2H), 3,58 (dd, J = 11,0,

3,1 Hz, 2H), 3,18-3,12 (m, 2H), 2,99-2,90 (m, 2H), 2,81 (dd, J = 11,6, 4,0 Hz, 2H),
2,75 (s, 3H).

Hop chét trung gian 30: 2-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-3-triflometyl-

quinoxalin.
)
4§\7N
FsC

Diéu ché hop chét néu trén theo cach twong ty nhu d6i vi hop chat trung gian
23 bing cach thé 2-clo-3-triflometyl-quinoxalin cho 2-clo-4,6-dimetyl-pyrimidin &
budc A. Khéi lugng MS (ESI) duoc tinh cho CisHisFsNs, 308,31; m/z tim théy, 309,2
[M+H]". '"H NMR (400 MHz, CD;0D): 8,00 — 7,89 (m, 1H), 7,83 — 7,70 (m, 2H),
7,60-7,52(m, 1H), 3,81-3,73(m, 2H), 3,61 (dd, J = 11,3, 3,0 Hz, 2H), 3,18-3,13 (m,
2H), 2,99 — 2,92 (m, 2H), 2,78 (dd, J = 11,6, 4,1 Hz, 2H).

Hop chét trung gian 31: 2-(6-Metyl-2-triflometyl-pyrimidin-4-yl)-octahydro-
pyrolo[3,4-c]pyrol

=
CF3
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Diéu ché hop chat néu trén theo cach tuong tu nhu d6i voi hop chét trung gian
23 bang cach thé 4-clo-6-metyl-2-triflometyl-pyrimidin cho 2-clo-4,6-dimetyl-
pyrimidin & budc A. Khéi lwong MS (ESI) dugc tinh cho C12HisF3N4, 272,27, m/z tim
thdy, 273,2 [M+H]". 'TH NMR (400 MHz, CD30D): 6,48 (s, 1H), 3,90 — 3,24 (m, 4H),
3,20-3,10 (m, 2H), 3,00 (br s, 2H), 2,82-2,75 (m, 2H), 2,39 (s, 3 H).

Hop chit trung gian 32: 2-(4-Metoxy-pyrimidin-2-yl)-octahydro-pyrolo[3,4-
c|pyrol.

N=
HN@N{\N}
0
/

Didu ché hop chit néu trén theo cach tuong ty nhu d6i v6i hop chit trung gian
23 bang cach thé 2-clo-4-metoxy-pyrimidin cho 2-clo-4,6-dimetyl-pyrimidin & budc
A. MS (ESI): khéi luong duoc tinh cho CiHigN4O, 220,27, m/z tim thdy 221,2
[M+1]". 'H NMR (400 MHz, CD;0OD): 8,00 (d, J = 6,0, 1H), 6,12 (d, J = 6,0, 1H),
4,23 (s, 1H), 3,94 (s, 3H), 3,84 — 3,75 (m, 2H), 3,70 — 3,59 (m, 4H), 3,28 — 3,15 (m,
4H).
Hop chit trung gian 33: 2-(4-Triflometyl-pyrimidin-2-yl)-octahydro-
pyrolo[3,4-c]pyrol
N=
ety
N
—F
FF

Diéu ché hop chét néu trén theo cach tuong ty nhu d6i v6i hop chit trung gian
24, bang cach thé 2-clo-4-triflometyl-pyrimidin cho 2-clo-4,6-dimetyl-pyrimidin &
bude A. MS (ESI): khéi luong duge tinh cho Ci1H13F3Ny, 258,25, m/z tim thdy 259,1
[M+1]". 'TH NMR (400 MHz, CDCls): 8,52 (d, J = 4,9, 1H), 6,88 — 6,83 (m, 1H), 3,94
—3,54 (m, 6H), 3,29 — 3,11 (m, 4H).

Hop chit trung gian 34: 2-(3,6-Dimetyl-pyrazin-2-yl)-octahydro-pyrolo|[3,4-
c|pyrol
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Piéu ché hop chat néu trén theo cach twong tu nhu d6i v6i hop chét trung gian
23 bang céch thé 3-clo-2,5-dimetyl-pyrazin cho 2-clo-4,6-dimetyl-pyrimidin & budc A.
MS (ESI): khéi luong duge tinh cho C12HigNs, 218,30, m/z tim thay 219,2 [M+1]*. 'H
NMR (400 MHz, CDCl3): 10,13 — 9,85 (m, 1H), 7,89 (s, 1H), 3,71 — 3,40 (m, 6H),
3,17 (s, 4H), 2,54 (s, 3H), 2,39 (s, 3H).

Hop chét trung gian 35: 2-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-quinoxalin

N

Diéu ché hop chét néu trén theo cich tuong ty nhu d6i v6i hop chét trung gian
23 bang cach thé 2-clo-quinoxalin cho 2-clo-4,6-dimetyl-pyrimidin & budc A. MS
(EST): khéi luong duge tinh cho CiaHieNs, 240,31, m/z tim thdy 241,2 [M+1]". 'H
NMR (400 MHz, CDCl3): 8,39 — 8,34 (m, 1H), 7,91 — 7,84 (m, 1H), 7,72 — 7,66 (m,
1H), 7,60 — 7,53 (m, 1H), 7,40 — 7,32 (m, 1H), 3,95 — 3,80 (m, 2H), 3,65 — 3,52 (m,
2H), 3,27 — 3,11 (m, 2H), 3,08 — 2,94 (m, 2H), 2,92 — 2,82 (m, 2H).

Hop chét trung gian 36: [4-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-6-triflometyl-
pyrimidin-2-yl]-dimetyl-amin

\

N,—
N={
F
FF

Diéu ché hop chét néu trén theo cach twong ty nhu d6i v6i hop chit trung gian
23 bang cach thé (4-clo-6-triflometyl-pyrimidin-2-yl)-dimetyl-amin cho 2-clo-4,6-
dimetyl-pyrimidin & budc A. MS (ESI): khéi luong duoc tinh cho C34HisF3Ns, 301,32,
m/z tim thdy 302,1 [M+1]". "H NMR (400 MHz, CDCl): 5,92 (s, 1H), 3,91 — 3,54 (m,
2H), 3,50 — 3,24 (m, 2H), 3,21 — 3,05 (m, 9H), 2,99 — 2,75 (m, 4H).

Hop chét trung gian 37: (Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-(2-thiophen-2-yl-

phenyl)-metanon.
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Diéu ché hop chét néu trén theo cach tuong tu nhu d6i v6i hop chét trung gian
16, phuong phap B, bang cich thé axit 2-thiophen-2-yl-benzoic cho axit 2-flo-6-
[1,2,3]triazol-2-yl-benzoic & budéc A. MS (ESI): khéi lwong duge tinh cho
C17H1sN208, 298,41, m/z tim thdy 299,1 [M+1]*. 'H NMR (400 MHz, CDCl3): 7,55 —
7,50 (m, 1H), 7,48 — 7,31 (m, 4H), 7,22 — 7,11 (m, 1H), 7,08 — 7,03 (m, 1H), 4,06 —
1,63 (m, 10H).

Hop chét trung gian 38: (2,4-Dimetoxy-phenyl)-(hexahydro-pyrolo[3,4-c]pyrol-

2-yl)-metanon.

Diéu ché hop chét néu trén theo cich tuong tw nhu d6i voi hop chét trung gian
16, phuong phap B, bang cach thé axit 2,4-dimetoxybenzoic cho axit 2-flo-6-
[1,2,3]triazol-2-yl-benzoic va thé EDCI cho HATU & budc A.

Hop chét trung gian 39: 2-(4,6-Dimetoxy-pyrimidin-2-yl)-octahydro-
pyrolo[3,4-c]pyrol.

\
O

N=
W)
. N
@)
/
Diéu ché hop chét néu trén theo cach tuong ty nhu d6i v6i hop chit trung gian
23 bang cach st dung 2-clo-4,6-dimetoxypyrimidin va tert-butyl este cia axit
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic lam vat liéu bét dau.
Hop chit trung gian 40: 6-Clo-2-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-

benzothiazol.

HNC\AVN-sz@CI

Piéu ché hop chét néu trén theo cach twong tu nhu d6i voi hop chat trung gian
23 bang cach st dung 2,6-diclo-benzothiazol va tert-butyl este cta axit hexahydro-

pyrolo[3,4-c]pyrol-2-carboxylic lam vét li€u bat dau.
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Hop chét trung gian 41: (2,6-Dimetoxy-phenyl)-(hexahydro-pyrolo[3,4-c]pyrol-

0
o/ ;—NC\QNH
0
\

Piéu ché hop chat néu trén theo céch tuong ty nhu d6i v6i hop chit trung gian

2-yl)-metanon.

16, phuong phip B, bing cach thé axit 2,6-dimetoxybenzoic cho axit 2-flo-6-
[1,2,3]triazol-2-yl-benzoic & budc A.

Hop chit trung gian 42: 2-(4,5,6-trimetylpyrimidin-2-yl)octahydropyrolo[3,4-
c|pyrol.

HN<I>N—<§ B p

Diéu ché hop chét néu trén theo cich twong ty nhu d6i v6i hop chit trung gian
23 bing cach thé 2-clo-4,5,6-trimetylpyrimidin cho 2-clo-4,6-dimetylpyrimidin & budc
A (Hop chét trung gian 56). MS (ESI): khéi luong dugc tinh cho C24HasFNgO, 232,17;
m/z tim thdy 233,1 [M+H]".

Hop chit trung gian 43: 6-Flo-2-(hexahydropyrolo[3,4-c]pyrol-2(1H)-

HN<:E>N~<}\‘ i/<\_:—>‘F

Diéu ché hop chét néu trén theo cach twong tu nhu d6i v6i hop chat trung gian

yl)quinazolin.

23 bang céch thé 2-clo-6-floquinazolin cho 2-clo-4,6-dimetylpyrimidin & budc A. MS
(EST): khéi luong dugc tinh cho C24HasFNO, 258,13; m/z tim thay 259,1 [M+H]".

Hop chat trung gian 44: 6,7-Diflo-2-(hexahydropyrolo[3,4-c]pyrol-2(1H)-

=N
HN@N{ />:< i
F
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Pidu ché hop chét néu trén theo cach twong ty nhu d6i v6i hop chét trung gian
23 bang cach thé 2-clo-6,7-difloquinoxalin cho 2-clo-4,6-dimetylpyrimidin & budc A.
MS (ESI): khdi luong duge tinh cho C24HasFNGO, 276,12; m/z tim thdy 277,1 [M+H]".
Hop chét trung gian 45: 2-(4,6-Dimetoxypyrimidin-2-yl)octahydropyrolo[3.4-
c]pyrol.
O_
N=
HN@N—{\ p
N
O__
Diéu ché hop chét néu trén theo cich twong tw nhu d6i voi hop chét trung gian
23 bing cach thé 2-clo-4,6-dimetoxypyrimidin cho 2-clo-4,6-dimetylpyrimidin & budc
A. MS (ESI): khéi luong dugc tinh cho CioHigNsO», 250,14; m/z tim thdy 251,2
[M+H]".

Hop chét trung gian 46: 2-(5-Nitropyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol

HN<EN—<§l }No2

Piéu ché hop chét néu trén theo cich tuong ty nhu d6i voi hop chét trung gian
23 bang cach thé 2-clo-5-nitropyrimidin cho 2-clo-4,6-dimetylpyrimidin & budc A.
MS (ESI): khéi lugng duoc tinh cho C1oH13N502, 235,11; m/z tim théy 236,2 [M+H]".

Hop chét trung gian 47: Metyl 2-(hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-4-
(triflometyl)pyrimidin-5-carboxylat.

N= O
HNC]:N-<\N:%——/<o—
CF,

Diéu ché hop chét néu trén theo cach twong tu nhu d6i v6i hop chit trung gian
23 bang cach thé metyl 2-clo-4-(triflometyl)pyrimidin-5-carboxylat cho 2-clo-4,6-
dimetylpyrimidin & buéc A. MS (ESI): khéi luong duge tinh cho Ci3HisF3N4Oo,
316,11; m/z tim thdy 317,2 [M+H]".

Hop chét trung gian 48: (5-(4-Flophenyl)-2-metylthiazol-4-
yl)(hexahydropyrolo[3.,4-c]pyrol-2(1H)-yl)metanon.
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(@]
\fN

Diéu ché hop chat néu trén theo céch twong ty nhu ddi v6i hop chat trung gian

S

16, phuong phap B, bing cach thé axit 5-(4-flophenyl)-2-metylthiazol-4-carboxylic
cho axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic & budc cudi cung. MS (ESI): khéi luong
duoc tinh cho CiaHisNg, 218,30, m/z tim thdy 219,2 [M+1]*

Hop chit trung gian 49: 2-(Hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)-6-
metylpyrimidin-4-carbonitril.

CN
N—
HN@N—QN p

Didu ché hop chét néu trén theo cach tuong ty nhu d6i v6i hop chat trung gian
23 biang cach thé metyl 2-clo-6-metylpyrimidin-4-carbonitril cho 2-clo-4.6-
dimetylpyrimidin ¢ buéc A. MS (ESI): khéi lugng duoc tinh cho C12HisNs, 229,3; m/z
tim thdy 230,2 [M+H]".

Hop chét trung gian 50: Axit 3-flo-2-(pyrimidin-2-yl)benzoic.

Y

N/NO

OH

Budc A: 3-Flo-2-(pyrimidin-2-yl)benzonitril. Thu gom 2-iot-3-flobenzonitril
(2,5 g, 10,3 mmol) va 2-tributylstannan pyrimidin (3,7g, 10,0 mmol) va hoa tan chung
trong DME d4 loai khi (18 ml) sau d6 dugc thanh loc bang céach suc khi N trong thoi
gian 5 phut. Phan tng duoc xu ly bang Pd(PPhs)s (577mg, 0,5 mmol) va sau d6 dugc
thanh loc bang cach suc trong thoi gian 5 phut trong binh kin va sau d6 dugc gia nhiét
bang vi séng & 160°C trong thoi gian 90 phut. Phan ing dugc lam mat va dugce loc qua
celite va duoc co dac dén thé tich nho nhit va ppt thu dugce dugc pha lodng béng hexan
(40 ml) va duoc lam mat dén 0°C sau d6 dugc loc. Chét rén duge tinh ché (FCC) (20-
100% EA/hex) dé thu dugc 3-flo-2-(pyrimidin-2-yl)benzonitril. 'H NMR (400 MHz,
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CDCl3): 8,93 (d, J = 4,9 Hz, 2H), 8,14 (dd, J = 9,6, 2,7 Hz, 1H), 7,86 (dd, J = 8,6, 5,3
Hz, 1H), 7,36 (t, J = 4,9 Hz, 1H), 7.32 — 7,24 (m, 1H).

Buéc B: Axit 3-flo-2-(pyrimidin-2-yl)benzoic.  3-Flo-2-(pyrimidin-2-
yl)benzonitril (98mg, 0,5 mmol) dugc hoa tan trong MeOH (3 mL) va NaOH 2M
(dung dich nu¢c, 1 mL). Phan Gng dugc gia nhiét & nhiét do hdi luu trong thoi gian 15
0id, sau d6 duge lam mat dén 23°C, dugc axit hoa bang dung dich nuée HCI IN dén
do pH=1 va dugc chiét bang EtOAc (2 X). Céc 16p hitu co thu gom dugc dugce rira
béng nude mudi va duge 1am kho trén natri sulfat dé thu duoc hop chit c6 tén néu
trén. 'H NMR (400 MHz, DMSO-ds): 8,89 (d, J = 4,9 Hz, 1H), 7,74 (dd, J = 7.6, 1,2
Hz, 1H), 7,63 (td, J = 8.0, 5,5 Hz, 1H), 7,60 — 7,53 (m, 1H), 7,52 (t, J = 4,9 Hz, 1H).

Hop chit trung gian 51: Axit 5-flo-2-(1H-pyrazol-5-yl)benzoic.

Budce A: Thu gom metyl 2-bromo-5-flobenzoat (1,0 g, 4,2 mmol) va axit (1H-
pyrazol-5-yl)boronic (485mg, 4,6 mmol) va hoa tan ching trong DME di loai khi (15
ml) sau d6 dugc xir Iy bing NaHCO; (706mg, 8,4 mmol) trong nudc va phan tng
duge thanh loc bang cach suc khi N trong thoi gian 5 phut. Phan tmg dugc xir 1y bang
Pd(PPhs)4 (243 mg (0,2 mmol) va sau d6 dugc thanh loc bang cach suc trong thoi gian
5 phit trong binh kin va sau d6 dugc gia nhiét dén nhiét do hdi luu trong thoi gian 2
gid. Hon hop phan tng dugce lam mat dén 23°C, duoc loc, va chét ran dugc rira bang
EtOAc. Céc 16p hiru co dugc tach, duge lam kho va duogc cd dac. Tinh ché qua FCC
(etyl axatat/hexan, 0-30%) thu dugc metyl 5-flo-2-(1H-pyrazol-5-yl)benzoat (415mg,
44%).

Buéc B: Dung dich chtra metyl 5-flo-2-(1H-pyrazol-5-yl)benzoat (415mg, 1,9
mmol) trong EtOH (10 ml) dugc xir Iy bing 4,0 eq LiOH va dugc khudy va theo dai
trong thoi gian hai gio cho dén khi phan tung hoan thanh. Sau d6, hdn hop phan ung
duoc diéu chinh dén do pH = 5, va sau d6 dung dich dugc c6 dic trong diéu kién ap
suit giam, trong sudt thoi gian nay, thu dugc ppt. Dung dich dugc cd dic dén thé tich

nhd nhat va dugc lam mat trong nuGe d4, dugc loc va duge rira bang nudc da de thu
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duge axit 5-flo-2-(1H-pyrazol-5-yl)benzoic (172mg, 44%). 'H NMR (400 MHz,
DMSO-ds): 13,03 (s, 1H), 7,71 (d, J = 2,0 Hz, 1H), 7,67 (dd, J = 8.3, 5,6 Hz, 1H),
7,37 (td, J = 8,6, 2,9 Hz, 2H), 6,44 (d, J = 2,2 Hz, 1H).

Hop chét trung gian 52: Axit 3-flo-2-(2H-1,2,3-triazol-2-yl)benzoic.

i\
N. _N

F\Ej/mon-i

Budc A: 3-Flo-2-(2H-1,2,3-triazol-2-yl)benzonitril va 3-flo-2-(1H-1,2,3-triazol-
1-yl)benzonitril. Hon hop chta 2,3-diflobenzonitril (4,0 g, 28,8 mmol), 2H-1,2,3-
triazol (1,9 g, 28,8 mmol) trong DMF (85,0 mL) va KoCOs (7,9 g, 57,5 mmol) dugc
oia nhiét dén 125°C trong thoi gian 1,5 gio. Sau khi lam mét dén nhiét do trong phong,
bd sung nude va hon hop duge chiét bang EtOAc (2 X). Céc 16p hitu co thu gom duge
dugc rira bang nude mudi va duoce 1am kho (NaxSO4). Tinh ché qua FCC (10-100%
EtOAc trong hexan) thu dugc hai san phém. 3-Flo-2-(2H-1,2,3-triazol-2-yl)benzonitril
(1,6 g, 29%), 'H NMR (CDCls): 7,99 (s, J = 6,6 Hz, 2H), 7,67 — 7,63 (m, 1H), 7,61 —
7,53 (m, 2H), 7,26 (s, 6 H) va 3-flo-2-(1H-1,2,3-triazol-1-yl)benzonitril (2,0 g, 38%)
"H NMR (CDCls): 7,97 (dd, J = 4,4, 2,8 Hz, 1H), 7,95 (d, J = 1,2 Hz, 1H), 7,70 (tt, J
=5,7,2,8 Hz, 1H), 7,65 (td, J = 8,1, 4,9 Hz, 1H), 7,62 — 7,57 (m, 1H).

Buéc B: Axit 3-flo-2-(2H-1,2,3-triazol-2-yl)benzoic. B sung dung dich nuéc
NaOH 2M (10 mL) vao 3-flo-2-(2H-1,2,3-triazol-2-yl)benzonitril (1,5 g, 8,0 mmol)
trong MeOH (30 mL). Phan tmg dugc gia nhiét & nhiét do hdi luu & nhiét do hdi luu
trong thoi gian 15 gio, sau do dugc lam mat dén nhiét d6 trong phong, dugc axit hoa
bing dung dich nuéc HCl 1N dén do pH=1 va dugc chiét bang DCM (2X). Cac 16p
hitu co thu gom dugc duge rira bang nuéc mudi va duge lam kho (Na2SO4). Tinh ché
qua Agilent (HPLC pha ngugc, diéu kién bazo) thu dugc hop chét néu trén (290mg,
18%). 'H NMR (CDCl3): 7,90 (s, 2H), 7,89 — 7,85 (m, 1H), 7,63 — 7,56 (m, 1H), 7,50
— 7,44 (m, 1H) va axit 3-metoxy-2-(2H-1,2,3-triazol-2-yl)benzoic (Hop chét trung gian
53, 140mg, 8%).

Hop chit trung gian 53: Axit 3-metoxy-2-(2H-1,2,3-triazol-2-yl)benzoic.
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- OH

Hop chéit néu trén thu duoc trong qué trinh téng hop hop chét trung gian 52,
budc B. 'TH NMR (CDCls): 7,92 — 7,83 (m, 2H), 7,66 (dd, J = 7.9, 1,3 Hz, 1H), 7,61 —
7,54 (m, 1H), 7,27 (dd, J = 8,4, 1,2 Hz, 1H), 3,82 (s, 3H).

Hop chét trung gian 54: Axit 4-metoxy-2-(2H-1,2,3-triazol-2-yl)benzoic.

i\
N, _N
N O

OH
~o

Diéu ché hop chat néu trén theo cach tuong tur nhu d6i voi hop chat trung gian
12, bang cach thé axit 5-flo-2-iot-benzoic & budc A bing axit 2-bromo-4-
metoxybenzoic. Sau khi tinh ché, thu dugc hai thanh phﬁn, mot thanh phén chira axit
4-metoxy-2-(2H-1,2,3-triazol-2-yl)benzoic tinh khiét (‘\H NMR (CDCl5): 7,99 — 7,90
(m, 1H), 7,83 (s, 2H), 7,20 (d, J = 2,5 Hz, 1H), 7,03 (dd, J = 8,8, 2,6 Hz, 1H), 3,89 (s,
J = 17,6 Hz, 3H), va thanh phan con lai chira hdn hop cua axit 4-metoxy-2-(2H-1,2,3-
triazol-2-yl)benzoic va axit 4-metoxy-2-(1H-1,2,3-triazol-2-yl)benzoic.

Hop chét trung gian 55: 2-Clo-5-flo-4-metylpyrimidin.

N
F4§/: Y—cl
=N

B6 sung Fe(acac); (215mg, 0,61 mmol) vao dung dich chtra 2,4-diclo-5-
flopyrimidin (1,02 g, 6,08 mmol) trong THF/NMP (38 mL/3 mL) va hdn hop duogc
lam mat dén 0°C. B6 sung ting giot 3,0 M metylmagie bromua trong Et2O (3,04 mL,
9,12 mmol). Sau 30 phut & 0°C, phan ng hoan thanh va dugc lam ngudi lanh bing
dung dich chira nu6c NH4Cl bio hoa. B sung EtO va céc 16p duge tach va 16p nuéce
tiép tuc duoc chiét bang mot sd thanh phan/timg phan cia Et;0. Céc thanh phan hiru
co thu gom dugc duge lam kho trén NaxSOs, duge loc va duge c6 dic trong chan
khong. Tién hanh sic ky (tr Hexan dén10% EtOAc/Hexan) dé thu dugc san phdm
mong mudn dudi dang chét rin mau tring giéng sap (430mg, 48%). 'H NMR (400
MHz, CDCl): 8,35 (s, 1H), 2,55 (d, J = 2,5 Hz, 3H).
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Hop chit trung gian 56: 2-Clo-4,5,6-trimetylpyrimidin.
N
7 Vi
=N

B4 sung timg giot POCL; (21,7 mL, 26,7 mmol), tiép theo ENPh (2,17 mL,
13,6 mmol) vao 4,5,6-trimetylpyrimidin-2-ol (3,69 g, 26,7 mmol). Hon hop dugc gia
nhiét & nhiét d6 hoi luu trong thoi gian 48 gid va sau d6 duge bd sung timg giot vao
nuée da. Lép nude duoc chiét bang EtOAc (2x). Su chiét khé thuc hién do c6 nhiéu
chét két tia. PO pH cua 16p nude duoc didu chinh dén do pH 4-5 bang NH4OH 28%
va dugce loc qua Celite®. Sau dd, 16p nude dugc chiét bang DCM va phan chiét hitu co
thu gom dugc duge lam kho trén NaxSOs, dugce loc va duoc co dac trong chén khong
8 thu duogc chét rin mau vang. Tién hanh sic ky (FCC) (EtOAc/Hex 0 dén 30%) dé
thu dugc 2-clo-4,5,6-trimetylpyrimidin (4,26 g, 100%).

Hop chét trung gian 57: 2-Clo-4,5-dimetylpyrimidin.

ﬁ:\ym

Diéu ché hop chét néu trén theo cach tuong tw nhu d6i voi hop chit trung gian
55, bang céach thé 2,4-diclo-5-metylpyrimidin cho 2,4-diclo-5-flopyrimidin. MS (ESI):
khéi lwong duoc tinh cho CeH7CIN,, 142,03, m/z tim thay 143,1 [M+1]". 'H NMR
(500 MHz, CDCl3): 8,32 — 8,25 (m, 1H), 2,52 — 2,46 (m, 3H), 2,28 — 2,22 (m, 3H).

Hop chat trung gian 58: 2-(5-(2-Flo-6-(2H-1,2,3-triazol-2-
yl)benzoyl)hexahydro-pyrolo[3,4-c]pyrol-2(1H)-yl)-6-metylpyrimidin-4-yl

(N o N—
N—N N N
%::gi:Fi:]::> _<N { -0

triflometansulfonat.

0-5~
F

F
F

B sung KOtBu 1,0 M trong THF (5 mL, 5 mmol) tiép theo 1a N-
phenylbis(triflometansulfonimide) (0,893 g, 2,5 mmol) vao dung dich chira 2-[5-{[2-
flo-6-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl }hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-
6-metylpyrimidin-4-ol (1,02 g, 2,5 mmol) trong THF (12 mL). Hdn hop dugc khudy &
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nhiét d6 trong phong qua dém va sau d6 dugc pha loang bang dung dich nuée KoCOs3
2M va céc 16p duoc tach. Lép nude duge chiét bing DCM va 16p hitu co thu gom
duge dugc lam kho trén NaxSOs, duoc loc va dugc c¢6 didc trong diéu kién ap suét
giam. Tién hanh sic ky (FCC, Hexan dén 100% EtOAc) dé thu dugc sin pham mong
mudn (1,07 g 79%) va luwong nhd  2-{[2-flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}-5-(4-metoxy-6-metylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol
(55mg, 5%) do MeOH con du trong vt liéu ban diu pyrimidin. MS (EST): khdi lugng
duoc tinh cho CaiHioFaN704S, 541,12, m/z tim thay 542,1 [M+1]*.

Hop chét trung gian 59: tert-butyl 5-{[2-(4H-1,2,4-triazol-3-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat.

HN@—N N—< +
0

Bd sung axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic (895mg, 4,73 mmol) tiép theo
la EDCI (1,36 g, 7,09 mmol), HOBt (959mg, 7,09 mmol) va TEA (1,97 mL, 14,19
mmol) vao dung dich chtra hop chét trung gian 15 (1,0 g, 4,73 mmol) trong DCM (24
mL). Hon hop dugce khudy trong thoi gian 14 gid & nhiét do trong phong va sau dé
duoc ria hai 1an bang dung dich nudc NH4Cl bio hoa. Lép hitu co duge 1am kho trén
NaxSOs4, dugc loc va duge cd déac trong chan khong. Tién hanh séc ky (DCM dén NH;
2M 8% trong MeOH/DCM) dé thu dwoc san phdm mong mudn dudi dang bot mau
vang nhat (1,36 g, 75%). MS (ESI): khéi lugng dugc tinh cho CaoH2sNsOs, 383,45,
m/z tim thdy 384,1 [M+1]*. '"H NMR (500 MHz, CDCls): 12,62 (s, 1H), 8,19 — 8,03
(m, 2H), 7,56 — 7,44 (m, 2H), 7,39 — 7,32 (m, 1H), 3,96 — 2,72 (m, 10H), 1,53 — 1,35
(m, 9H).

Hop chét trung gian 60: tert-butyl 5-{[2-(1-metyl-1H-1,2,4-triazol-5-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat.

'\!4\/"‘ Q o
Sagaats

B6 sung hop chét trung gian 59 (641mg, 1,67 mmol) trong DMF (4 mL) vao
hén hop khong dong nhét chtra NaH (60% phan tan trong dau khoang, 80mg, 2 mmol)
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trong DMF (4 mL). B6 sung timg giot metyliodyt (0,115 mL, 1,84 mmol) 30 phut sau
khi ngiing thoat khi. Hon hop dugc pha lodng bang H>O va dugc chiét bang EtOAc.
Phan chiét hiru co thu gom dugc dugc lam kho trén NaxSOs, duge loc va duoc co dic
trong chan khong. Tién hanh sic ky (DCM dén NH3 2M 8% trong MeOH/DCM) dé
thu dwoc hai san phim, tert-butyl  5-{[2-(1-metyl-1H-1,2,4-triazol-5-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (120mg, 18%) va
tert-butyl 5-{[2-(1-metyl-1H-1,2,4-triazol-3-yl)phenyl|carbonyl}hexahydropyrolo[3.4-
c]pyrol-2(1H)-carboxylat (454mg, 68%) do ddc tinh hdn biéncua gbe 1,2,4-triazol. MS
(ESI): khéi lwong duge tinh cho Co1H27Ns03, 397,21, m/z tim thdy 398,2 [M+1]*. 'H
NMR (500 MHz, CDCl3): 7,90 (s, 1H), 7,61 — 7,41 (m, 4H), 3,83 (s, 3H), 3,74 — 3,36
(m, 5H), 3,29 — 3,12 (m, 3H), 2,88 — 2,75 (m, 2H), 1,47 (s, 9H).

Hop chét trung gian 61: tert-Butyl 5-{[2-(1-metyl-1H-1,2,4-triazol-3-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat.

NN 0

\NB—NIN_<Z +

Hop chét néu trén dugc tich khéi quy trinh tong hop hop chét trung gian 60.
MS (ESI): khoi lvong duoc tinh cho C21H27N503, 397,21, m/z tim théy 398.2 [M+1]".
'H NMR (500 MHz, CDCl3): 8,15 — 8,07 (m, 1H), 8,03 (s, 1H), 7,49 — 7,40 (m, 2H),
7,37 — 7,29 (m, 1H), 3,97 — 3,86 (m, 3H), 3,86 — 3,27 (m, 6H), 3,18 — 2,73 (m, 4H),
1,54 — 1,36 (m, 9H).

Hop chét trung gian 62: tert-Butyl 5-{[2-(3-metyl-1,2,4-oxadiazol-5-
yl)phenyl]carbonyl} hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat.

NCCN_/(O Jﬁ

\(/N\O @)
N=

Diéu ché hop chét néu trén theo cach twong tu nhu d6i v&i hop chét trung gian

59 bang cach thé axit 2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoic cho axit 2-(4H-

[1,2,4]triazol-3-yl)-benzoic. Khbi lugng MS (ESI) dugc tinh cho C21H26N4O4, 398,20,

m/z tim thy, 399,2, 'TH NMR (500 MHz, CDCls): 8,12 (d, J = 7,8 Hz, 1H), 7,63 (td, J
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= 7.6 Hz, 1,2 Hz, 1H), 7,55 (td, J = 7,7 Hz, 1,3 Hz, 1H), 7,42 (d, J = 7,5 Hz, 1H), 3,97
3,86 (m, 1H), 3,76 — 3,61 (m, 2H), 3,56 — 3,33 (m, 3H), 3,29 — 3,15 (m, 1H), 3,08 —
2,93 (m, 2H), 2,90 — 2,82 (m, 1H), 2,45 (s, 3H), 1,51 — 1,41 (m, 9H).

Hop chét trung gian 63: Axit 3-flo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoic.
N
N ©

F

0O
OH

Phuong phép A:

Budce A: Axit 2-flo-6-(metoxycarbonyl)benzoic. Hoa tan 3-flophtalic anhydrit
(377mg, 2,27 mmol) trong MeOH (6 mL) va gia nhiét dén nhiét d¢ hoi luu trong thoi
gian 15 gio. Hon hgp dugce co dic trong chan khong va hai san pham (400mg, 89%),
axit 2-flo-6-(metoxycarbonyl)benzoic va axit 3-flo-2-(metoxycarbonyl)benzoic dugc
str dung cho budc tiép theo ma khong can tinh ché.

Buédc B: (Z)-Metyl 2-((((1-aminoetyliden)amino)oxy)carbonyl)-3-flobenzoat. B6
sung oxalyl clorua (0,244 mL, 2,32 mmol) tiép theo 14 DMF (0,05 mL) vao hdn hop
khong ddng nhat chira hai axit tir buéc (400mg, 2 mmol) & 0°C trong DCM (5 mL). Su
thoat khi bit diu ngay l4p tirc va sau 5 phiit bé nuée d dugce loai bo. Khi su thoat khi
ngimg va hdn hgp dong nhét thi vat liéu 16ng dugc loai bo va duoc lam ngudi lanh
biang MeOH. Su tao thanh metyl este dugc xac dinh bang HPLC va hon hop duge cd
dac trong chan khong. Chét léng nhét dugce hoa tan trong DCM sach (5 mL) va dugc
xtt Iy bang N-hydroxyaxetamidin dic (165mg, 2,22 mmol) trong mot s6 phan tiép theo
1a TEA (0,351 mL, 2,52 mmol). Sau khi khudy trong thoi gian 14 gid' & nhiét do moi
truong, hon hop duge co6 dic trong chin khong. Tién hanh sic ky (Hex dén
EtOAc/Hex 100%) dé thu duoc hai san phim (477mg, 94%), (Z)-metyl 2-((((1-
aminoetyliden)amino)oxy)carbonyl)-3-flobenzoat va (Z)-metyl 2-((((1-
aminoetyliden)amino)oxy)carbonyl)-6-flobenzoat, ma hai san pham nay dugc sir dung
& bu6e tiép theo dusi dang hdn hop. Khdi lugng MS (ESI) duge tinh cho
C11H11FN2Oq, 254,07; m/z tim thiy, 255,0.

Bugc C: Axit 3-flo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoic. B6 sung NaOAc
(156mg, 1,88 mmol) vao hdn hgp chira san pham tir buéc B (477mg, 1,88 mmol) trong
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t-BuOH (9 mL). Hon hop dugc gia nhiét & 90°C trong thoi gian 50 gio va sau d6 dugc
cd dac trong chan khong. Thu dugc b6n san phdm. Phan cin dugc hoa tan trong dung
dich nudc KoCO3 1M va duge chiét bing DCM dé tach metyl 2-flo-6-(3-metyl-1,2,4-
oxadiazol-5-yl)benzoat va metyl 3-flo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoat cung
v6i (Z)-metyl 2-((((1-aminoetyliden)amino)oxy)carbonyl)-3-flobenzoat khong duoc
phan ung. Sau dé, 16p nuéc duoc axit hoa béng HCI d3 cb6 dac va duoc chiét béng
DCM. L6p hitu co thu gom duge tu sy chiét nay dugc lam kho trén NaxSOs, dugc loc
va dugc ¢d dic trong chan khong. Chat ddng phén cua axit dugc tinh ché trén hé théng
Prep Agilent XBridge C1s OBD 50x100 mm rtra giai bang 5 dén 99% NH4OH 0,05%
trong HoO/ACN trong thoi gian hon 17 phut dé thu dugc san phdm mong mudn
(63mg, 15%) dudi dang chét rin mau tring sau khi axit héa bang dung dich nudc HCI
IM trong Et0. Khéi lugng MS (ESI) dugc tinh cho CioH7FN20s, 222,04; m/z tim
thay, 223,0.

Phuong phép B:

Budc A: (Z)-N'-((2-Flo-6-iotbenzoyl)oxy)axetimidamit. Bé sung oxalyl clorua
(0,635 mL, 7,36 mmol) tiép theo 1a DMF (0,15 mL) vio hdn hop khéng dong nhat
chtra axit 2-flo-6-iotbenzoic (1,51 g, 5,66 mmol) ¢ 0°C trong DCM (28 mL). Su thoat
khi bat dau ngay 1ap trc va sau 5 phut bé nuéc dé duge loai bo. Khi su thoat khi nging
va hdn hop dong nhét thi vat liéu I6ng duoc loai bé va duge lam ngudi lanh bing
MeOH. Su tao thanh metyl este dugc xac dinh béng HPLC va hdn hop duogc co dic
trong chan khong. Chét 16ng nhét duge hoa tan trong DCM sach (28 mL) va dugce xu
Iy timg phan bing N-hydroxyaxetamidin dic (503mg, 6,79 mmol) tiép theo 1a TEA
(1,2 mL, 8,49 mmol) & 0°C. Sau khi khudy trong thoi gian 14 gid ¢ nhiét dO moi
trudong, hon hop dugc ria bang dung dich nuéc NaHCO3 bdo hoa. Phén chiét hitu co
thu gom duge dugce lam khd trén Na,SOs, duge loc va duoc ¢d ddc trong chan khong.
Tién hanh sic ky (Hex dén 100% EtOAc/Hex) dé thu duoc san phim mong mudn dudi
dang du khong mau (1,57 g, 86%). Khéi lugng MS (ESI) dugc tinh cho CoHsFIN2Oo,
321,96; m/z tim thay, 323,0. 1H NMR (500 MHz, CDCls): 7,70 — 7,65 (m, 1H), 7,15 —
7,11 (m, 2H), 4,87 (br s, 2H), 2,06 (s, 3H).

Buéc  B: 5-(2-Flo-6-iotphenyl)-3-metyl-1,2,4-oxadiazol. B sung
NaOAc(603mg, 7,27 mmol) trong H>O (0,9 mL) vao hén hop khong dong nhat chia
san pham ctia budc trong t-BuOH (24 mL). Sau do, hdn hop dugc gia nhiét dén 110°C
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trong thoi gian 12 ngay. Phéan tng dugce cd dac trong chén khong va sau d6 dugc hoa
tan trong toluen. Sau dd, toluen dugc loc dé loai bo NaOAc va sau d6 duge cd dic
trong chan khong. Tién hanh sic ky (Hex dén EtOAc/Hex 40%) dé thu duoc san pham
mong mudn duéi dang dau khong mau (1,21 g, 82%). Khéi lugng MS (ESI) dugc tinh
cho CoHGFINZO, 303,95; m/z tim thdy, 304,9. IH NMR (500 MHz, CDCI3): 7,82 —
7,77 (m, 1H), 7,29 — 7,20 (m, 2H), 2,55 (s, 3H).

Buéc C: Axit 3-flo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoic. B6 sung i-PrMgCl
2M trong THF (2,2 mL, 4,47 mmol) vao THF (15 mL). Hon hop nay dugce 1am mat
dén -78°C va bd sung ting giot san pham & bude B (1,09 g, 3,58 mmol) trong THF (20
mL). Hon hop duge khudy trong thoi gian 30 phut & -78°C va sau do, suc khi CO» tir
chai chira khi trong dung dich trong thoi gian 3 gio khi cho nhiét do tang 1én tir tr. Khi
nhiét d6 dat -20°C, bé nu6c da khd duge thay thé bang bé nudc dd, qua trinh suc khi
COa ngimg va hdn hop duge cho phép dat dén nhiét do trong phong qua dém. Hon hop
duoc 1am ngudi lanh bang cach bd sung H,0 va lwgng nhé Et,O. Lép hiru co duge rira
hai 14n bang NaOH 2N chtta nuéc va sau d6 cac 16p nude thu gom duge duge rira ba
l4n bing Et0. Sau dé, 16p nudce duge axit hoa bing HCI da c6 dic va duoc chiét biang
DCM. Lép hitu co thu gom duge duge lam kho trén NaxSO4, duge loc va duge ¢6 dac
trong chén khong dé thu duoc san phdm mong mudn dudi dang chit rin mau tring
(661mg, 83%). Khéi luong MS (ESI) dugc tinh cho CioH7FN203, 222,04; m/z tim
thdy, 223,0. IH NMR (500 MHz, CDCls): 7,96 (d, J = 7.8, 1H), 7,72 — 7,64 (m, 1H),
7,50 — 7,44 (m, 1H), 2,56 — 2,48 (m, 3H).

Hop chét trung gian 64: Axit 2-flo-6-(3-metyl-1,2,4-oxadiazol-5-yl)benzoic.

N
N © o
OH
E

Hop chét néu trén duge tich khéi quy trinh didu ché hop chit trung gian 63,
phuong phap A. Khéi luong MS (ESI) duge tinh cho CioH7FN20s, 222,04; m/z tim
thdy, 223,0. 'H NMR (500 MHz, CDCL): 7,89 (d, J = 7,7, 1H), 7,65 — 7,59 (m, 1H),
7,44 — 7,38 (m, 1H), 2,50 (s, 3H).

Hop chét trung gian 65: 2,5-Diclo-4-metylpyrimidin.
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N
014§/: S—ci
=N

Piéu ché hop chat néu trén theo cach tuong ty nhu d6i v6i hop chit trung gian
55, bang cach thé 2,4,5-triclopyrimidin cho 2,4-diclo-5-flopyrimidin. "H NMR (500
MHz, CDCl): 8,47 (s, 1H), 2,61 (s, 3H).

Hop chét trung gian 66: 2,5-Diclo-4,6-dimetylpyrimidin.
N
c—/ V—aci
=N

B sung ting giot POCls (2,22 mL, 23,77 mmol) tiép theo 1a ELNPh (0,75 mL,
4,69 mmol) vao 5-clo-4,6-dimetylpyrimidin-2-ol (992mg, 6,26 mmol). Hon hop duogc
gia nhiét & 125°C trong thoi gian 2 gié. Gan 2 gid sau, phan tng dong nhat va duge
kiém tra bing HPLC va két qua kiém tra cho thdy tat ca vt liéu ban dau da dugc tidu
thu hét. Hén hop dugc lam mét dén nhiét do trong phong va sau do bd sung timg giot
hdn hop nay vao nude da. Sau khi da tan chay, thu duoc chét rin mau tring trong chat
16ng mau héng. Lép nude duge chiét baing DCM va 16p hitu co thu gom duge duge
lam kho trén Na,SO4, duoc loc va duge co déac trong chan khong. Tién hanh sic ky
(Hex dén EtOAc/Hex 10%) dé thu dugc san phdm mong mudn duéi dang chét rin mau

tring (915mg, 83%). 'H NMR (500 MHz, CDCls): 2,57 (s, 6H).

Hop chét trung gian 67: 2-Clo-5-etyl-4,6-dimetylpyrimidin.
N
7 N—al
—N

Diéu ché hop chat néu trén theo cach tuong ty nhu d6i v6i hop chit trung gian
56, bing cach thé 5-etyl-4,6-dimetylpyrimidin-2-ol cho 4,5,6-trimetylpyrimidin-2-ol.
MS (ESI): khéi lvong duoc tinh cho CsHiiCIN,, 170,06, m/z tim thay 171,1 [M+1]".
"H NMR (500 MHz, CDCl3): 2,65 (q, J = 7,6 Hz, 2H), 2,50 (s, 6H), 1,15 (t, /= 7,6
Hz, 3H).

Hop chét trung gian 68: (3-(2H-1,2,3-Triazol-2-yl)pyridin-2-
yl)(hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.
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Budce A: tert-Butyl 5-(3-(2H-1,2,3-triazol-2-yl)picolinoyl)hexahydropyrolo[3,4-
c|pyrol-2(1H)-carboxylat.

Diéu ché tert-butyl 5-(3-(2H-1,2,3-triazol-2-yl)picolinoyl)hexahydropyrolo[3,4-
c|pyrol-2(1H)-carboxylat dugc didu ché theo cach twong ty nhu dbi v6i hop chat trung
gian 59 bang cach thé axit 3-[1,2,3]triazol-2-yl-pyridin-2-carboxylic cho axit 2-(4H-
[1,2,4]triazol-3-yl)-benzoic (Hop chét trung gian 72). Khéi lwgng MS (ESI) dugc tinh
cho C1oH24N603, 384,19; m/z tim thay, 385,1.

Budc B: (3-(2H-1,2,3-Triazol-2-yl)pyridin-2-yl)(hexahydropyrolo[3.4-c]pyrol-
2(1H)-yDmetanon. B6 sung TFA (3 mL) vao tert-butyl 5-(3-(2H-1,2,3-triazol-2-
yl)picolinoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (491mg, 1,28 mmol)
trong DCM (6 mL). Sau khi khudy trong thoi gian 2 gi& & nhiét do trong phong, phan
ting hoan thanh va dugc ¢b dic trong chan khong. Mubi TFA dugc tinh ché trén hé
théng Prep Agilent bing cot XBridge C1s OBD 50X100 mm rira giai bang 5 dén 99%
NH40H 0,05% trong HyO/ACN trong thoi gian hon 17 phut dé thu duoc (3-(2H-1,2,3-
triazol-2-yl)pyridin-2-yl)(hexahydropyrolo[3.4-c]pyrol-2(1H)-yl)metanon duéi dang
chét rén mau tring (306mg, 84%). Khdi lwgng MS (ESI) dugc tinh cho C14Hi6N6O,
284,14; m/z tim thiy, 285,0.

Hop chit trung gian 69: 2-Clo-5-flo-4,6-dimetylpyrimidin.
N
F—/ S—ci
=N

Buéce A: 5-Flopyrimidin-2,4,6-triol. Bb sung NaOFEt 2,68M trong EtOH (7,96
mL, 21,34 mmol) vao hdn hop khong ddng nhat chira urea (641mg, 10,67 mmol) va
dietylflomalonat (1,96 g, 10,67 mmol) trong EtOH (11 mL). Hon hop duoc gia nhiét &
nhiét d6 hoi luu trong thoi gian 60 gio va sau d6 dugc lam mat dén nhiét do trong
phong. Hon hop duge loc va sau d6 chét ling dugc hoa tan trong nudc am va dung
dich thu duoc duge axit hoa bang HCI da c6 dic dén do pH 2. Hon hop duge lam mat

dén nhiét do trong phong va sau d6 dugc lam mét trong bé nudce da trude khi loc. Chat
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ling duoc rira bang nude va dugce 1am kho dé thu duge 5-flopyrimidin-2,4,6-triol du6i

dang chét rin mau tréng nhat nhe (1,45 g, 93%).

Budc B: 2,4,6-Triclo-5-flopyrimidin. B6 sung timg phan 5-flopyrimidin-2,4,6-
triol (1,41 g, 9,63 mmol) vao POCl3 (4,49 mL, 48,15 mmol). Nhiét do tang 1&én 2°C.
Sau d6, bd sung timg giot N,N-dimetylanilin (1,23 mL, 9,73 mmol) va hdn hop duge
gia nhiét & 110°C trong thoi gian 24 gio. Hon hop phan tng dugc 1am mat nhanh
chong va sau do dugce lam ngudi lanh bang cach bd sung tig giot vao nude da. Khi da
tan chay, 16p nuée duge chiét nhidu 14n bang Et,0. Phan chiét hitu co thu gom dugc
dugc 1am kho trén Na»SOs, duge loc va duge c¢d dédc trong chan khong dé thu duoc
chét rdn mau vang sau khi bao quan trong tu lanh qua dém. Vat liéu nay khong duoc
tinh ché tiép, nhung duoc st dung & bude tiép theo ma khong can tinh ché thém.

Bude C: Piéu ché 2-clo-5-flo-4,6-dimetylpyrimidin theo cach tuong tu nhu d6i
v6i hop chit trung gian 55, bing cach thé 2,4,6-triclo-5-flopyrimidin cho 2,4-diclo-5-
flopyrimidin. '"H NMR (500 MHz, CDCls): 2,50 (d, J = 2,7 Hz, 6H).

Hop chét trung gian 70: Axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic.

NN
N O

N™™ OH

~

Axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic.

B sung hén hop chira dioxan (20 mL) va H,O (0,1 ml, 5,25 mmol) vao binh
cu day tron 100mL chuta axit 2-clo-6-metylnicotinic (3 g, 17,4 mmol), dong iodua
(0,16 g, 0,5 mol%), va xesi carbonat (11,4 g, 35 mmol). Tiép theo, bd sung triazol
(2,03 mL, 35 mmol) va cudi cing bd sung phdi tir (R,R)-(-)-N,N'-dimetyl-1,2-
xyclohexandiamin (0,56 mL, 3,5 mmol). Huyén phu khdi mau vang thu dugc duge
khudy cho dén khi phan tan déu. Do lam néng dén 100°C, hdn hop phan Gng nay
chuyén tir huyén phit mau vang thanh mau xanh nhat. Khi tiép tuc gia nhiét, huyén phu
tr& nén it day hon va duogc khudy dé dang hon. Huyén phit mau xanh nhat dugc khudy
trong thoi gian 4 gio ¢ 100°C va khudy & nhiét do trong phong qua dém. Tai thoi diém
nay, hdn hop phan tmg thu dugc huyén phi mau xanh coban, sau d6 huyén phu nay
duoc pha loang bang 20mL ete va 20mL H2O. Dung dich thu dugc dugc khudy k§ va
duoc dua vao phéu chiét, sau d6 RBF dugc ria lan luot bang 20mL ete va H>O. Lép
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nudc dugc tach khéi 16p hitu co va dugce axit hoa dén d6 pH 1 bang 6mL HCI c6 dic.
Lép nude mau xanh vang chanh/nau dugc chiét hai 14n bang EtOAc. Lép hitu co mau
vang tuoi dugc thu gom va dugc lam kho béng Na»SO4 va sau d6 duge co dac thanh
bot mau vang trong diu kién ap sudt giam. B6 sung EtOAc vao bot mau vang dé tao
thanh huyén phit mau vang. Chat ran duoc loc va dugc rira bing EtOAc dé thu dugc
bot mau vang nhat, bot nay dugc tim thdy bang 'H NMR 1a hop chat trung gian 71
(hidu suét 25%). Phin loc dugc c6 dic thanh chét rdn mau vang va duoc tinh ché
(FCC, 0-5% MeOH trong DCM w/ 0,5% AcOH) dé thu dugc san phdm néu trén véi
hidu sudt 20%. MS (ESI): khdi luong duogc tinh cho CoHsN4O2, 204,18; m/z tim thiy
205,3 [M+H]" 'TH NMR (400 MHz, CD30D): 8,21 — 8,18 (m, 1H), 7,98 (s, 2H), 7,51
(d,J=17,9 Hz, 1H), 2,64 (s, 3H).

Hop chit trung gian 71: Axit 6-metyl-2-[1,2,3]triazol-1-yl-nicotinic.

Tach hop chit néu trén tir quy trinh diéu ché hop chét trung gian 70 dé lam san
phim phu vé6i hiéu suat 25%. MS (ESI): khdi lugng dugc tinh cho CoHgN4O2, 204,18;
m/z tim thiy 205,3 [M+H]" '"H NMR (400 MHz, CD;0D): 8,48 (d, J = 1,1 Hz, 1H),
8,25 (dd, J=1.9, 3,8 Hz, 1H), 7,88 (d, J = 1,1 Hz, 1H), 7,54 (d, J = 7,9 Hz, 1H), 2,64
(s, 3H).
Hop chit trung gian 72: Axit 3-[1,2,3]triazol-2-yl-pyridin-2-carboxylic.
N/{_/\\N
N O
I /\N OH
Diéu ché hop chit néu trén theo cach twong tu nhu d6i voi hop chat trung gian
70 bang céach thé axit 3-bromo-2-pyridincarboxylic cho axit 2-clo-6-metylnicotinic.
MS (ESI): khéi luong dugc tinh cho CsHeNsO2, 190,10; m/z tim thdy 191,1 [M+H]"
'H NMR (400 MHz, CDCl3): 8,77 (d, J = 4,3 Hz, 1H), 8,26 (dt, J = 6,5, 3,3 Hz, 1H),
7,88 (s, 2H), 7,65 (dd, J = 8,2, 4,7 Hz, 1H).

Hop chét trung gian 73: Axit 1-[1,2,3]triazol-2-yl-naphtalen-2-carboxylic.
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Diéu ché hop chét néu trén theo cch tuong tur nhu d6i voi hop chét trung gian
70 bing cach thé axit 1-bromo-2-napthoic cho axit 2-clo-6-metylnicotinic. Thu dugc
hop chét néu trén (484mg, 50%). MS (ESD): khéi luong duge tinh cho Ci3HoN30,,
239,23; m/z tim thdy 240,3 [M+H]". '"H NMR (400 MHz, CD3OD): 8,19 (d, J = 8,7
Hz, 1H), 8,09 — 8,03 (m, 4H), 7,70 — 7,66 (m, 1H), 7,58 (ddd, J = 8,2, 6,9, 1,2 Hz,
1H), 7,25 (d, J = 8,6 Hz, 1H).

Hop chét trung gian 74: Axit 1-[1,2,3]triazol-1-yl-naphtalen-2-carboxylic .

/,‘N

O

OH

Tach hop chét néu trén tir quy trinh diéu ché hop chit trung gian 73 dé lam san
phdm phu (hidu suét 25%). MS (ESI): khdi lugng dugc tinh cho C13HsN302, 239,23;
m/z tim thiy 240,3 [M+H]" '"H NMR (400 MHz, CDsOD): 8,33 (d, J = 0,9 Hz, 1H),
8,24 (d, J = 8,6 Hz, 1H), 8,14 — 8,07 (m, 2H), 8,01 (d,J = 0,9 Hz, 1H), 7,71 (t, J = 7,6
Hz, 1H), 7,60 (t, J = 7,7 Hz, 1H), 7,11 (d, J = 8,5 Hz, 1H).

Hop chét trung gian 75: Axit 8-[1,2,3]triazol-2-yl-naphtalen-1-carboxylic.

/1 \\
N. N
N" 0. _OH

Diéu ché hop chit néu trén theo cach twong tw nhu d6i voi hop chat trung gian
70 bang cach thé axit 8-bromo-2-napthoic cho axit 2-clo-6-metylnicotinic. Thu dugc
axit 8-[1,2,3]triazol-2-yl-naphtalen-1-carboxylic mong mudén (474mg, 16%). MS
(ESI): khéi lugng duge tinh cho C1HoN3O», 239,20; m/z tim thay 240,3 [M+H]". 'H
NMR (400 MHz, CD3;0D): 8,13 (t, J = 9,0 Hz, 2H), 7,95 — 7,91 (m, 3H), 7,82 (dd, J =
7,4, 1,0 Hz, 1H), 7,70 (dd, J = 9.8, 5,8 Hz, 1H), 7,64 — 7,59 (m, 1H).
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Hop chdt trung gian 76: Axit 5-[1,2,3]triazol-2-yl-benzo[1,3]dioxole-4-

carboxylic.

OH
o\/O
Diéu ché hop chit néu trén theo cach twong tu nhu d6i voi hop chét trung gian
70 bing cach thé axit 5-bromobenzo[1,3]dioxole-4-carboxylic cho axit 2-clo-6-
metylnicotinic. MS (ESI): khéi luong dugc tinh cho C1oH7N304, 233,18; m/z tim théy
2343 [M+H]". '"H NMR (400 MHz, CD;0D): 7,85 (s, 2H), 7,23 (d, J = 8,4 Hz, 1H),
7,04 (d, J = 8,4 Hz, 1H), 6,16 (s, 2H).
Hop chat trung gian 77: Axit 2,3-dimetoxy-6-[1,2,3]triazol-2-yl-benzoic.
N//\_E\N
N~ O
OH
o—

/O

B sung DMF (12 mL) vao lo vi séng 20ml chta axit 2-bromo-4,5-
dimetoxybenzoic (3 g, 11,5 mmol), déng iodua (0,04 g, 0,5 mol%), xesi carbonat (7,5
g, 23 mmol), triazol (1,33 mL, 23 mmol) va cudi cing 1a phdi ti (R,R)-(-)-N,N-
dimetyl-1,2-xyclohexandiamin (0,36 mL, 2,3 mmol). Huyén phu khéi mau vang thu
duogc duoc khuéy cho dén khi duoc phéan tan déu, sau dé duoc gia nhiét dén 120°C
trong thoi gian tir 10 dén 20 phit bang cach st dung vi séng. Tai thoi diém nay, hdn
hop phan tng thu duoc dudi dang huyén phtt mau xanh, sau d6 pha loang huyén phu
nay bang 20mL ete va 20mL H>O. Dung dich thu dugc dugc khudy k¥ va dugc dua
vao phéu chiét sau d6 RBF dugc rira bang 1an luot bang 20mL ete va H,O. Lép nudce
duoc tach khéi 16p hitu co va duge axit héa dén do pH 1 bang 6mL HCI co6 dic. Lép
nudc mau xanh vang chanh/nau dugce chiét hai 14n bang EtOAc. Lép hitu co mau vang
tuoi dugc thu gom va dugce lam kho béng NaxSO4 va sau do6 duogc co6 dac thanh bot
mau vang trong diéu kién ap suit giam ma bot nay dugc tinh ché bang FCC (0-5%
MeOH trong DCM w/ 0,5% AcOH) dé thu duoc axit 2,3-dimetoxy-6-[ 1,2,3]triazol-2-
yl-benzoic (60%) va axit 2,3-dimetoxy-6-[1,2,3]triazol-1-yl-benzoic (20%). Dt liéu
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thu dwgc dbi voi axit 2,3-dimetoxy-6-[1,2,3]triazol-2-yl-benzoic, MS (ESI): khéi
lugng dugce tinh cho C11HN3O4, 249,23; m/z tim thay 250,3 [M+H]*. 'TH NMR (400
MHz, CD3s0D): 7,87 (s, 2H), 7,47 (s, 1H), 7,18 (s, 1H), 3,94 (s, 3H), 3,91 (s, 3H).

Hop chit trung gian 78: Axit 2,3-dimetoxy-6-[1,2,3]triazol-1-yl-benzoic
N
L &
N O
OH

O/
/O

Hop chit néu trén dugc tach khoi quy trinh diéu ché hop chét trung gian 77 véi
hidu sut 20%. MS (ESI): khdi lugng dwoc tinh cho C1iH11N3O4, 249,23; m/z tim thy
250,3 [M+H]*. 'H NMR (400 MHz, CD;0D): 8,17 (d, J = 1,0 Hz, 1H), 7.82 (d, J =
1,0 Hz, 1H), 7,62 (s, 1H), 7,09 (s, 1H), 3,95 (s, 3H), 3,91 (s, 3H)

Hop chét trung gian 79: Axit 5-axetylamino-2-[1,2,3]triazol-2-yl-benzoic.

N//\_E\N
N O
OH

HN___O

\’&

Piéu ché hop chét néu trén theo cach twong tw nhu d6i v6i hop chit trung gian
70 bang cach thé axit S5-axetamido-2-bromobenzoic cho axit 2-bromo-4,5-
dimetoxybenzoic. MS (ESI): khoi luong dugc tinh cho C11H10N4O3, 246,22; m/z tim
thay 247,3 [M+H]". 'H NMR (400 MHz, CD;OD): 8,09 (t, J = 2,8 Hz, 1H), 7,92 —
7,86 (m, 3H), 7,66 (dd, J = 8,7, 3,3 Hz, 1H), 2,17 (dd, J = 2,5, 1,3 Hz, 3H).

Hop chét trung gian 80: Axit 4-(1H-1,2,3-triazol-1-yl)nicotinic.

Piéu ché hop chét néu trén theo cach twong tu nhu d6i v&i hop chit trung gian

70 bang cach thé axit 4-clonicotinic cho axit 2-clo-6-metylnicotinic. MS (ESI): khéi
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luong dugce tinh cho C11H10N4O3, 246,22; m/z tim théy 2473 [M+H]" 'TH NMR (400
MHz, CDs0D): 8,09 (t, J = 2,8 Hz, 1H), 7,92 — 7,86 (m, 3H), 7,66 (dd, J = 8,7, 3,3
Hz, 1H), 2,17 (dd, J = 2,5, 1,3 Hz, 3H)..

Hop chét trung gian 81: 3-Metyl-2-(2H-1,2,3-triazol-2-yl)benzonitril.

i\
N. _N
N

\©/CN

Bo sung kali carbonat (8,26 g, 59,2 mmol) vao hdn hop chtra 2-flo-3-
metylbenzonitril (4,0 g, 29,6 mmol) va 2H-1,2,3-triazol (2,04 g, 29,6 mmol) trong
DMF (80 mL). Hon hop thu dugc dugc gia nhiét dén 120°C trong thoi gian 2 gio. Hon
hgp dugc 1am mat, dugce pha loang bang nudc va duge chiét bang EtOAc. Céc 16p hitu
co dugce thu gom, duge 1am kho trén NaSOs, dugce loc va dugce co6 dic. Phén cin duoc
tinh ché bang FCC (SiOy, etyl axetat/hexan, gradien 0-50%) dé thu dugc hop chat néu
trén (1,5 g, 26%). Khdi lugng MS (ESI) dugc tinh cho CioHsNa, 184,2; m/z tim théy,
185,1 [M+H]+. 'H NMR (500 MHz, CDCL): 7,95 (s, 2H), 7,66 (d, J = 7,7, 0,7 Hz,
1H), 7,59 (d, J = 7,8, 0,6 Hz, 1H), 7,50 (dd, J = 9.8, 5,7 Hz, 1H), 2,20 (s, 3H).

Hop chét trung gian 82: Axit 3-metyl-2-(2H-1,2,3-triazol-2-yl)benzoic

i\
N. .N
N O

@J*OH

vao dung dich chtta 3-metyl-2-(2H-1,2,3-triazol-2-yl)benzonitril (1,4 g, 7,82
mmol) trong MeOH (15 mL) bd sung dung dich NaOH 4N chtta nuéc (10 mL). Hon
hop thu dugce dugc gia nhiét dén 90°C. Sau 15 gib,hSn hop phan ng duoc lam mat
dén nhiét d6 moi trudong, sau d6 duge pha loang bang nude (50 mL). Lép nuée duge
axit hoa dén do pH 2 va duogc chiét ba l1an bang EtOAc (50 mL). Céc 16p hitu co dugce
thu gom, dugc lam kho trén NaxSO4, duge loc va dugce ¢d dac. Phan cin duoc tinh ché
bing FCC (SiOy, gradien DCM dén MeOH 10%/HOAc 1%/DCM) dé thu duge hop
chét néu trén (1,3 g, 78%). 'H NMR (500 MHz, CDCls): 7,90 (d, J = 7,7, Hz, 1H),
7,83 (s, 2H), 7,57 — 7,53 (m, 1H), 7,49 (dd, J = 9.7, 5,8 Hz, 1H), 2,10 (s, 3H).

Hop chét trung gian 83: Axit 3-flo-2-(1H-pyrazol-5-yl)benzoic.
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Phuong phéap A:

Buéc A: Thu gom 2-bromo-3-flobenzonitril (1,0 g, 5,0 mmol) va axit (1H-
pyrazol-5-yl)boronic (647mg, 4,6 mmol) va hoa tan ching trong DME da loai khi (15
mL) sau d6 dugc xir Iy bang NaHCO; (1260mg, 8,4 mmol) trong nudc va phan tGng
dugc thanh loc bang cach suc khi N trong thoi gian 5 phit. Phan tmg dugc xi 1y bang
Pd(PPhs)4 (288mg, 0,2 mmol) va sau do dugc thanh loc bang céach suc trong thoi gian
5 phut trong binh kin va sau d6 duoc gia nhiét dén nhiét d6 hoi luu trong thoi gian 2
2i0. Phan tng sau d6 dugc lam mat dén 23°C, duoc loc va chét ran dugc rira béng
EtOAc va cac 16p duoc tach. Céc 16p hitu co dugce thu gom, duoc lam kho va dugce cd
dic trong difu kién 4p sudt gidm. Tién hanh sic ky (0-30% etyl axatat/hexan) thu
dugc 3-flo-2-(1H-pyrazol-5-yl)benzonitril (178 mg,19%).

Buéc B: vao 3-flo-2-(1H-pyrazol-5-yl)benzonitril trong MeOH (3 mL) bd sung
NaOH 2M chtta nuée (1 mL). Phan tng duge gia nhiét & nhiét do hoi luu trong thoi
gian 15 gio, sau d6 duge 1am mat dén nhiét do trong phong, dugce axit héa bang HCI
IN chira nu6e dén d6 pH=1 va duogc chiét bang EtOAc dé thu dugc (210mg, 99%) axit
3-flo-2-(1H-pyrazol-5-yl)benzoic dugc st dung duéi dang tho.

Phuong phép B:

Diéu ché hop chét néu trén theo cach twong tw nhu d6i vai hop chat trung gian
51, bang cach thé metyl 2-iot-3-flobenzoat cho metyl 2-bromo-5-flobenzoat & budc A.
MS (ESI): khéi lugng dugc tinh cho C1oH7FN202, 206,05; m/z tim thay 207,0 [M+1]".

Hop chét trung gian 84: Axit 2-(1H-1,2,3-triazol-1-yl)-6(triflometyl)nicotinic.

Diéu ché hop chét néu trén theo cach tuong tu nhu dbi véi hop chit trung gian
13, bang cach thé axit 2-clo-6-(triflometyl)nicotinic cho axit 5-flo-2-iot-benzoic &
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budc A, va thé MeOH duéi dang dung mdi 1,4-dioxan, véi 0,3 eq nude dudi dang
thanh phan b sung. "H NMR (400 MHz, DMSO-ds): 8,64 (s, 1H), 8,37 (d, J = 7,6 Hz,
1H), 8,11 (d, J = 7,8 Hz, 1H), 7,93 (s, 1H).

Hop chét trung gian 85: Axit 5-flo-2-(1H-pyrazol-5-yl)benzoic.

Budc A: Axit metyl-2-flo-bromobenzoat (1,0 gram, 4,2 mmol) va (1H-pyrazol-
5-yl)boronic (485mg, 4,6 mmol) dugc thu gom va dugc hoa tan trong DME da loai khi
(15 mL) sau do6 dugc xu ly bang NaHCOj3 (706mg, 8,4 mmol) trong nuGe va phan Gmg
duoc thanh loc bang cach suc khi N trong thoi gian 5 phat. Phan tng dugc xir ly bang
Pd(PPh3)4 (243 mg (0,2 mmol) va sau d6 dugc thanh loc bang céach suc trong thoi gian
5 phut trong binh kin va sau d6 dugc gia nhiét dén nhiét d6 hdi luu trong thoi gian 2
gio. Hon hop phan tng dugc lam mat dén 23°C, dugc loc, va chét rin dugc ria béng
FtOAc va cic 16p duoc tach. Céac 16p hitu co duge thu gom, duge lam kho va duge co
dic. Tién hanh sic ky (etyl axatat/hexan, 0-30%) thu dugc metyl 5-flo-2-(1H-pyrazol-
5-yl)benzoat (415mg, 44%).

Buéc B: Dung dich chita metyl 5-flo-2-(1H-pyrazol-5-yl)benzoat (415mg, 1,9
mmol) trong EtOH (10 mL) dugc xu ly bang 4,0 eq LiOH va dugc khudy va theo dai
trong thoi gian hai gid thi phan tng hoan thanh. Tién hanh phan tng dén do pH =5, va
sau d6 dung dich dugc co dic trong diéu kién 4p suat giam, trong sudt thoi gian nay
thu duoc ppt. Sau d6, phan ing dugc cd didc dén thé tich nho nhat va duoc lam mat
trong nudce dé; sau d6 duoc loc va duogc rua béng nuéc da dé thu dugc axit 5-flo-2-
(1H-pyrazol-5-yl)benzoic (172mg, hiéu suit 44%). 'H NMR (400 MHz, DMSO-dp):
13,03 (s, 1H), 7,71 (d, J = 2,0 Hz, 1H), 7,67 (dd, J = 8.3, 5,6 Hz, 1H), 7,37 (td, J =
8,6, 2,9 Hz, 2H), 6,44 (d, J = 2,2 Hz, 1H).

Hop chit trung gian 86: Axit 3-metyl-2-(1H-1,2,3-triazol-1-yl)benzoic.
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Diéu ché hop chat néu trén theo cach twong tu nhu d6i voi hop chét trung gian
82, bang cach thé 3-metyl-2-(2H-1,2,3-triazol-2-yl)benzonitril bang 3-metyl-2-(1H-
1,2,3-triazol-1-yl)benzonitril. 'H NMR (500 MHz, CDCls): 8,17 (s, 1H), 7,94 (s, 1H),
7,69 (d, J = 6,8 Hz, 1H), 7,65 (d, J = 7,7 Hz, 1H), 7,63 — 7,56 (m, 1H), 2,06 (s, 3H).

Hop chét trung gian 87: Axit 4-flo-2-(pyrimidin-2-yl)benzoic.

.
Ns N o
OH
F

Budc A: 2-iot-4-flobenzonitril (2,54 g, 10,3 mmol) va 2-tributylstannan
pyrimidin (3,69 g, 10,0 mmol) dugc hoa tan trong dometoxyetan (18 mL) va dugc xur
ly bang tetrakistriphenylphosphin paladi (0) (578mg, 0,5 mmol) va dong (I) iodua
(95mg, 0,5 mmol). Sau d6, phan Gng duoc gia nhiét dén 160°C trong thoi gian 90 phut
trong lo vi séng. Phan Gng dugc 1am mat, dugc co6 dic trong didu kién 4p sudt giam.
Tién hanh sic ky (20-100% EA trong hexan) thu dugc san pham mong mudn. 'H
NMR (400 MHz, CDCl3): 8,93 (d, J = 4,9 Hz, 2H), 8,14 (dd, J = 9,6, 2,7 Hz, 1H),
7,86 (dd, J = 8,6, 5,3 Hz, 1H), 7,36 (t, J = 4,9 Hz, 1H), 7,32 — 7,23 (m, 1H).

Budc B: Thiy phan 4-flo-2-(pyrimidin-2-yl)benzonitril (85mg, 0,4 mmol) bing
axit trong nu6e (1 mL) bang cach bd sung H2SO4 18M (1 mL). Phan Gng duoc gia
nhiét & 100°C trong thoi gian 10 phit, sau d6 dugc lam mat dén 23°C, va duoc chiét
bang EtOAc (3 x 5 mL). Cac 16p hitu co thu gom duge duge 1am kho (NaxSOs) va
duogc ¢o dic trong diéu kién ap sudt giam. Vat liéu ndy dugc st dung dudi dang tho &
céc phan tng tiép theo.

Hop chét trung gian 88: Axit 4-metoxy-2-(pyrimidin-2-yl)benzoic.

OH
MeO
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Budc A: 4-Metoxy-2-(pyrimidin-2-yl)benzonitril duoc didu ché theo céch
twong tu nhu déi véi hop chat trung gian 87. "H NMR (400 MHz, CDCls): 8,93 (d, J =
4,9 Hz, 2H), 8,14 (dd, J = 9.6, 2,7 Hz, 1H), 7,86 (dd, J = 8,6, 5,3 Hz, 1H), 7,36 (t, J =
4,9 Hz, 1H), 7,32 — 7,23 (m, 1H)..

Budc B: 4-Metoxy -2-(pyrimidin-2-yl)benzonitril (85mg, 0,4 mmol) dugc hoa
tan trong MeOH (20 mL) dugc xtr ly bang dung dich nréc NaOH 2M (15 mL). Phan
tng dugc gia nhi€t ¢ nhi¢t do hdi luu qua dém, phan ung duoc lam mat dén nhiét do
trong phong va duogc loc @& loai bd chét rén va dugc rira bing MeOH lanh. Phan loc
dugc cd dac dén thé tich nho nhét va sau dé duge axit hoa dén do pH=3 béng dung
dich nuéc HCI 6N va dugc l[am mat dén 0°C sau d6 duoc loc va dugc ria béng nudc
lanh. VAt liéu nay dugc str dung dudi dang tho ¢ cac phan ung tiép theo.

Hop chét trung gian 89: 2-Clo-4,4,4,5,6,6,6-septadeuteriopyrimidin.

D,C
D{N\ym
—N

DsC

Buédc A: 1,1,1,3,3,3,5,5-Octadeuteriopentan-2,4-dion. vao dung dich chira
axetylaxeton (10 mL, 95,1 mmol) trong DO (90 mL) bd sung K>COs (1,0 g, 7,29
mmol). Hén hop duge gia nhiét & 120°C qua dém. Lop nude duge chiét bing DCM va
16p hitu co thu gom dugce duge 1am kho trén NaxSO4, duge loc va duge ¢d déac trong

chan khong dé thu dugc chét 16ng mau cam (Frediani et. al., Catalysis Comm. 2, 2001,

125).

Buéc B: 2-Deuteriohydroxy-4,4,4,5,6,6,6-septadeuteriopyrimidin. B sung
urea-dq (0,95 g, 14,82 mmol) tiép theo 1a 35% wt. DCI trong D>O (2 mL, 23,71 mmol)
vao dung dich chua 1,1,1,3,3,3,5,5-octadeuteriopentan-2,4-dion (san phém tr Budc A)
(1,60 g, 14,82 mmol) trong EtOD (7 mL). Hdn hop duoc gia nhiét & 90°C trong thoi
gian 36 gio, duge 1am mat dén nhiét do trong phong va sau d6 duoc lam lanh trong bé
nuée d4 truée khi loc va rira chat rén mau tring bang EtOD lanh dé thu dugc san pham
mong mudn dudi dang mudi DCI (1,53 g, 61%).

Buége C: 2-Clo-4.,4,4,5,6,6,6-septadeuteriopyrimidin. B6 sung POCI;s (7,9 mL,
9,04 mmol) vao 2-deuteriohydroxy-4,4,4,5,6,6,6-septadeuteriopyrimidin (san pham tir
Bude B) (1,53 g, 9,04 mmol) va hdn hop duoc gia nhiét & nhiét do hoi luu trong thoi
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gian 16 gi. Hon hop dugce lam mat dén nhiét do trong phong va sau d6 b sung timg
giot vao nudc da. Hon hop chira nuée duge trung hoa dén do pH 6 trong bé nude da
bing NaOH 5N. Lép nuéce duge chiét bang DCM va 16p hitu co thu gom duge dugc
lam kho trén Na»SO4, dugce loc va duge c6 diac trong chan khong dé thu duogc san
pham mong mubn dudi dang chit rin mau vang (1,3 g, 96%). (ESI): khéi lwong duoc
tinh cho CsD7CINa, 149,07; m/z tim thdy, 150,1.
Hop chét trung gian 90: tert-Butyl 5-{4,6-bis[(*H3)metyl](*H)pyrimidin-2-

yl}hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat.

DD
D

0 N
N—’ \ D
I
D
DD

Hn hop chira hop chat trung gian 15 (294mg, 1,38 mmol), Hop chét trung gian
89 (207mg, 1,38 mmol) va DIPEA (0,48 mL, 2,77 mmol) trong ACN (3,5 mL) dugc
gia nhiét bang vi séng & 150°C trong thoi gian 2 gio. Hon hop duoc ¢d dic trong chan
khong. Hon hop thd duoc tinh ché bang FCC (Hex dén EtOAc/Hex 50%) dé thu dugc
hop chét néu trén (344mg, 76%). MS (ESI): khéi luong duge tinh cho Ci7H19D7N4O»,
325,25; m/z tim thiy 326,2 [M+1]*. IH NMR (500 MHz, CDCls): 3,86 - 3,76 (m, 2H),
3,67 - 3,50 (m, 4H), 3,37 - 3,24 (m, 2H), 2,98 - 2,90 (m, 2H), 1,44 (s, 9H).

Hop chét trung gian 91: 5-{4,6-Bis[(*H3)metyl](*H)pyrimidin-2-
yl}hexahydropyrolo[3,4-c]pyrol.

DD
D

N
HN<I>N—</ Np
-

D
DD

Hop chét trung gian 90 (325mg, 1 mmol), DCM (5 mL) va TFA (1 mL) duoc
khudy o nhiét d trong phong trong thoi gian 2 gio. Hon hop duoc ¢o dic trong chan
khong va dugc sit dung nhu trong budc nay. MS (ESI): khéi lugng dugc tinh cho
C12H11D7Ny, 225,25; m/z tim thdy 225,2 [M+1]".

Hop chat trung  gian 92 Mubi  2-(4,6-Dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol, bis-HCI.
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N=
HN\/j\/>N,<\N ) 2HCi

Lo phan tng EasyMax 150mL duoc lip may khudy co hoc, thiét bi 1am ngung
tu va ddu do nhiét d6 va bd sung 2-clo-4,6-dimetyl pyrimidin (7,10 g, 49,8 mmol), kali
carbonat (9,77 g, 70,7 mmol), N-boc-3,7diazabixylco[3,3,0]octan (10,03 g, 473
mmol) va 2-propanol (54,2 g). Phan Gng duoc tao huyén phu & 20°C trong thoi gian 5
phut va sau d6 tang nhiét 4o dén 80°C trong thoi gian hon 30 phit. Sau do, phan Gng
duoc khudy ¢ 80°C trong thoi gian 8 gid, duge lam mat dén 20°C trong thoi gian 30
phat va duge dé qua dém. B4 sung toluen (15,8 g) vao hdn hop thu duge va hon hop
nay duoc khudy & 30°C trong thoi gian 30 phit truée khi loai bo tt ca mudi bang cach
loc hut. Sau do, Lo phan ung va chét lang loc dugc dugce rira bang toluen (20,2 g) va
bd sung phan loc thu duge (~115 mL) vao 16 phén Gng EasyMax 150mL & nhiét do
20°C. Sau d6, bd sung ting giot HCI 5-6N trong 2-propanol (25,90 g) trong thoi gian
hon 30 phit. Sau d6, hdn hop duge lam 60°C trong tho i gian hon 20 phut va duoc
khudy trong thoi gian 4 gio. Sau gin 1,5 gio san pham b4t du két tinh va huyén phu
mau vang sau dé dugc lam mat dén 0-5°C va sau d6 dugc khudy thém 1,5 gid. Sau do,
san phim duoc tach bang céach loc hut va duoc rira bang hai phan 2-propanol (25,0 g).
Chét ling u6t thu duge duogc lam khd trong chan khong ¢ 50°C qua dém sau d6 lam
khd & 70°C trong thoi gian 4 gio dé thu duoc hop chét néu trén (11,52 g, 77%) duéi
dang chit rén tinh thé mau trang nhat. Panh gia d¢ tinh khiét bang HPLC (99,5%,
99.7%, va 99,5% dién tich (& 254, 235, va 280 nm, twong ung). Ham luong HCI dugc
xac dinh 1a 25,26%.

Hop chét trung gian 93: Axit 3-flo-2-(1H-pyrazol-1-yl)benzoic.
I\
[
Axit 3-flo-2-(1H-pyrazol-1-yl)benzoic.

B6 sung Cs2COs (3,43 g, 10,5 mmol) vao hdn hop chia axit 3-flo-2-iotbenzoic
(1,4 g, 5,26 mmol), 1H-pyrazol (0,72 g, 10,5 mmol), trans-N,N’-dimetyl-xyclohexan-
1,2-diamin (0,17 mL, 1,05 mmol), Cul (50,1mg, 0,26 mmol), dioxan (50 mL) va nué¢c
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(0,028 mL). Hon hop phan ung duge gia nhiét dén 100°C trong thoi gian 1 gio. Hon
hop phan tGng dugc lam mat dén nhiét do moi truong sau do duge pha lodng bing
nude. Lop nude duge axit hoa dén d6 pH2 va duge chiét ba 1an bang EtOAc (30 mL).
Céac 16p hitu co duge thu gom, duge 1am kho trén NaxSOs, dugc loc va dugce cd dac.
Tinh ché (FCC), (DCM dén MeOH 10%/HOAC 1%/DCM) thu dugc hgp chat néu trén
duéi dang dau khong mau (790mg, 72%). 'H NMR (400 MHz, CDCls): 7,85 — 7,73
(m, 1H), 7,54 — 7,44 (m, 1H), 7,44 — 7,34 (m, 1H), 6,55 (s, 1H).

Hop chat trung gian 94: Axit 3-metyl-2-(1H-pyrazol-1-yl)benzoic.

/\
0,

@J%H

Diéu ché hop chét néu trén theo cach tuong tu nhu d6i voi hop chét trung gian
93 bang cach thé axit 3-metyl-2-iotbenzoic cho axit 3-flo-2-iotbenzoic. "H NMR (500
MHz, CDCls): 7,79 (d, J = 7,4 Hz, 2H), 7,48 (d, J = 7,5 Hz, 1H), 7,42 (t, J = 7,6 Hz,
1H), 6,53 (s, 1H), 2,07 (s, 3H).

Hop chét trung gian 95: Axit 2-flo-6-(pyrimidin-2-yl)benzoic.

M

N/NO

OH
E

Buéc A: Metyl este cua axit 2-flo-6-iot-benzoic. B6 sung axit 2-flo-6-iot-
benzoic (7,5 g, 28,2 mmol), LiOH*H2O (1,42 g, 33,8 mmol), va THF (100 mL) vao
binh ciu day tron 200 mL. Hon hop thu duoc dugc lam 4m dén 50°C va dugc khuéy
trong thoi gian 2 gio. Sau do, bd sung dimetyl sulfat (4,03 mL, 42,3 mmol) va hon hop
dugce 1am 4m dén 65°C. Sau 2 gid, hdn hop dugc lam mat dén nhiét do trong phong va
bd sung NH4Cl(g) (50 mL, 13 wt% dung dich). Hai 16p thu duoc dugc tron k§ va sau
dé duoc tach. Lép hitu co duge lam kho trén MgSO4, duge loc, va dugce ¢6 dic trong
didu kién &p sudt giam dé thu dugc ddu mau ndu nhat (7,79 g, 99% hiéu suét). 'H
NMR (400 MHz, CDCl3): 7,68 — 7,60 (m, 1H), 7,15 — 7,06 (m, 2H), 3,98 (s, 3H)

Buéc B: Metyl este cua axit 2-flo-6-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-
yl)-benzoic. vao binh cau day tron 500mL bd sung metyl este cia axit 2-flo-6-iot-
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benzoic (7,29, 26,0 mmol) va THF khan (150 mL). Hbn hop nay dugc lam mat dén
0°C va bd sung timg giot -PrMgCl (13,7 mL, 2M trong THF, 27,3 mmol). Sau 10
phut, bd sung 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (5,58 mL, 27,3
mmol). Hdn hop dugc lam 4m dén nhiét do trong phong, va sau 30 phit, bd sung
NH4Cl(aq) (150 mL, 13 wt% dung dich). Céc 16p duge trdn va sau do dugc tach, va 16p
nuée duoc chiét bing 100mL MTBE. Lép hitu co thu gom duge duge lam khd trén
NazS04, duoc loc, va duogc co dac dé thu duoc khoi luong cudi cung la 6,07g (90%
Wt%, hiéu sudt 75%). 'H NMR (400 MHz, CDCls): 7,47 — 7,38 (m, 2H), 7,17 — 7,11
(m, 1H), 3,92 (s, 3H), 1,36 (s, 12H).

Budce C: Metyl este cta axit 2-flo-6-pyrimidin-2-yl-benzoic. vao binh cau day
tron 250mL trong diéu kién khi nito bd sung metyl este cua axit 2-flo-6-(4,4,5,5-
tetrametyl-[1,3,2]dioxaborolan-2-yl)-benzoic (5,46 g, 19,5 mmol) trong 2-metyl-THF
(50 mL), 2-clopyrimidin (2,68 g, 23,4 mmol), va natri carbonat (6,2 g, 58,5 mmol)
trong nude (17 mL). Sau do, bd sung phirc PdCl(dppf)-dem (CAS#72287-26-4) (1,27
g, 1,56 mmol) va hdon hgp phéan ung dugce 1am 4m dén 74°C va dugc khudy trong thoi
gian 2,5 gid. Sau khi 1am mat, hdn hop dugc pha lodng bang MTBE (50 mL) va nuéc
(80 mL). Céc 16p dugc tron k§ duge tach. Lép nude duoc chiét bang MTBE bb sung
(100 mL). Cac 16p hitu co thu gom dugc duoc lam kho trén magie sulfat, dugc loc,
duoc ¢o dic va sau do duge tinh ché bing sdc ky nhanh (0-25% EA/hexan) dé thu
dugc hop chét néu trén (1,72 g, 72 wt%, hi¢u suat 30%). '"H NMR (400 MHz, CDCL):
8,79 (d, J = 4,9 Hz, 2H), 8,15 (d, J = 7,9 Hz, 1H), 7,51 (td, J = 8,1, 5,6 Hz, 1H), 7,28-
7,20 (m, 2H), 3,92 (s, 3H).

Buée D: Axit 2-flo-6-pyrimidin-2-yl-benzoic. B6 sung natri hydroxit (2 M
trong nudce, 9,3 mL, 18,6 mmol) vao dung dich chira metyl este cta axit 2-flo-6-
pyrimidin-2-yl-benzoic (1,36 g, 5,85 mmol) trong 2-metyl-THF (20 mL). Hon hop
duoc gia nhiét dén 72°C va dugc khudy trong thoi gian 9 gio. Cac 16p duge tach va
16p nuée duge axit héa dén do pH 2 bang cach bd sung timg giot HClwg) 50% (3.1
mL). Chét ran thu dugc duoc khudy trong thoi gian 1 gio, duoc loc, duge rira bang
nuéc, MTBE, va heptan, va sau d6 dugc lam kho dé thu duoc san phém mong
muéndudi dang chit rn mau tring (1,12 g, hiéu sudt 88%). 'H NMR (400 MHz,
CD;OD): 8,83 (d, J = 4,9 Hz, 2H), 8,03 (dd, J = 7.9, 0,8 Hz, 1H), 7,59 (td, J = 8,1, 5,6
Hz, 1H), 7,40 (t, J = 4,9 Hz, 1H), 7,34 (ddd, J = 9.4, 8.4, 1,0 Hz, 1H).
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Hop chat trung gian 96: 3-Metyl-2-(1H-1,2,3-triazol-1-yl)benzonitril.

I\

N

Hop chit néu trén 14 san pham phu ctia qué trinh téng hop hop chat trung gian
81 (3,1 g, 56%). Khbi luong MS (ESI) dugc tinh cho CioHsNs, 184,2; m/z tim théy,
185,1 [M+H]". 'TH NMR (500 MHz, CDCl3): 7,94 (d, J =2,1 Hz, 1H), 7,87 (d, J = 1,1
Hz, 1H), 7,71 - 7,67 (m, 1H), 7,67 — 7,62 (m, 1H), 7,56 (dd, J = 9,7, 5,8 Hz, 1H), 2,17
(s, 3H).

Hop chét trung gian 97: Axit 5-flo-2-[1,2,3]triazol-2-yl-benzoic.

OH

Axit 5-flo-2-[1,2,3]triazol-2-yl-benzoic.

B6 sung dung dich chira axit 5-flo-2-iot-benzoic (3,86 g, 14,65 mmol), 2H-
[1,2,3]triazol (2,5 g, 36,2 mmol), Cs2COs (8,62 g, 24,5 mmol), trans-N,N'-dimetyl-
xyclohexan-1,2-diamin (0,4 mL), Cul (244 mg) va DMF (13 mL) vao binh vi séng va
duoc gia nhiét dén 100°C trong thoi gian 10 phit. Hon hop duge lam mat, dugc pha
lodng bang nuéc, va duge chiét bang EtOAc. Lép nude duge axit hoa va duge chiét
béng EtOAc. L6p hitu co duge 1am kho trén NaxSOs va dugce c6 déc. Phén cin duoc
tinh ché bang FCC (SiO», gradien DCM dén MeOH 10%/HOAc 1%/DCM) thu dugc
san phém dudi dang bot mau trang (2,14 g, 71%). '"H NMR (400 MHz, CD3;0D): 7,91
(s, 2H), 7,76 (dd, J = 8.9, 4,8 Hz, 1H), 7,59 (dd, J = 8.5, 2,9 Hz, 1H), 7,49 — 7,42 (m,
1H).

Vi du 1: 4-[5-{[2-Flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl thexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-6-metoxy-N,N-

dimetylpyrimidin-2-amin.
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OCHs
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Hon hop chita [4-(Hexahydro-pyrolo[3,4-c]pyrol-2-yl)-6-metoxy-pyrimidin-2-
yl]-dimetyl-amin  (60,0mg, 0,23 mmol), axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic
(52,0mg, 0,25 mmol), HATU (130,0mg, 0,34 mmol) va DIPEA (0,12 mL, 0,68 mmol)
duge khudy trong DMF (4,0 mL) & nhiét d9 trong phong trong thoi gian 30 phit. Hoén
hop phan ting dugc pha lodng bang etyl axetat (60,0 mL) va dugc ria bang nuéc (2 X
100 mL). Pha hitu co duge lam kho (NaxSO4), dugce loc va dugce ¢ déc dén khi kho dé
thu duoc hop chét thd néu trén (354,0mg, 343 %). San pham thd niy dugc tinh ché
bing cach st dung Agilent HPLC (Hé co ban) dé thu dugc hop chét tinh khiét néu trén
(84,0mg, 81,5 %). Khéi lwgng MS (ESI) duoc tinh cho CxHasFNgOa, 452,49; m/z tim
thdy 453,3 [M+H]". '"H NMR (CDCl3): 7,88-7,79 (m, 2H), 7,72 (d, J = 6,7, 1H), 7,54-
7,41 (m, 1H), 7,19-7,08 (m, 1H), 5,02-4,92 (m, 1H), 3,96-3,86 (m, 1H), 3,87-3,83 (m,
3H), 3,81-3,50 (m, 5H), 3,43-3,19 (m, 2H), 3,15-3,09 (m, 6H)), 3,09-2,91 (m, 2H).

Vi du 2: N,N-Dimetyl-6-[5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-2-(triflometyl)pyrimidin-

4-amin.
\N—
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N N@N Wa
N
CF;

Hon hop chira [6-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-2-triflometyl-pyrimidin-
4—yl]-dimetyl-amin (50mg, 0,17 mmol), axit 2-[1,2,3]triazol-2-yl-benzoic (34,5mg,
0,18 mmol), HATU (94,6mg, 0,25 mmol) va DIPEA (0,09 mL, 0,50 mmol) trong
DMF (4,0 mL) dugc khudy & nhiét d§ trong phong trong thoi gian 30 phut. Hon hop
phan tng duoc pha lodang bang etyl axetat (60,0 mL) va dugc rira bang nude (2 X 100
mL). Pha hitu co dugc lam khd (NaxSOs), dugce loc va dugce c6 dac dén khi kho. San
phim tho duoc tinh ché bing cach sir dung Agilent HPLC (hé co ban) d¢ thu dugc hop
chét tinh khiét néu trén (34,0mg, 43,4 %). Khdi lugng MS (ESI) dugc tinh cho
C2oH23F3NgO, 472,47; m/z tim thay 473,2 [M+H]" 'H NMR (CDCls): 7,98 (d, J = 8.1,
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1H), 7,70-7,69 (m, 2H), 7,56-7,49 (m, 1H), 7,45-7,37 (m, 2H), 5,20-5,10 (m, 1H),
3,90-3,66 (m, 4H), 3,60-3,28 (m, 4H), 3,08 (s, 6H), 3,02-2,89 (m, 2H)..

Vi du 3: 6-[5-{[2-Flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3.4-c]pyrol-2(1H)-yl]-N,N-dimetyl-2-
(triflometyl)pyrimidin-4-amin.

N__
(\N e)
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Hon hop chira [6-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-2-triflometyl-pyrimidin-
4-yl]-dimetyl-amin  (50mg, 0,17 mmol), axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic
(37,8mg, 0,18 mmol), HATU (94,6mg, 0,25 mmol) va DIPEA (0,09 mL, 0,50 mmol)
trong DMF (4,0 mL) duoc khudy & nhiét do trong phong trong thoi gian 30 phut. Hon
hop phan tng dugc pha lodang bang etyl axetat (60,0 mL) va dugc ria bang nude (2 X
100 mL). Pha hitu co dugc lam kho (Na2SO4), duge loc va duoc co dac dén khi khé.
San pham tho dugc tinh ché bang cach st dung Agilent HPLC (hé co ban) dé thu duoc
hop chét tinh khiét néu trén (19,0mg, 23,4 %). Khéi lugng MS (ESI) dugc tinh cho
CaHuF4NgO, 490,46; m/z tim thdy [M+H]" 'H NMR (CDCls): 7,89-7,79 (m, 2H),
7,74 (s, 1H), 7,55-7,37 (m, 1H), 7,21-7,05 (m, 1H), 5,25-5,09 (m, 1H), 4,25-3,51 (m,
6H), 3,50-2,95 (m, 10H)..

Vi du 4: 4-[5-{[5-Flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3.,4-c]pyrol-2(1H)-yl]-6-metoxy-N,N-

dimetylpyrimidin-2-amin.

OCH,
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Hon hop chtra [4-(hexahydro-pyrolo[3.4-c]pyrol-2-yl)-6-metoxy-pyrimidin-2-
yl]-dimetyl-amin  (60,0mg, 0,23 mmol), axit 5-flo-2-[1,2,3]triazol-2-yl-benzoic
(52,0mg, 0,25 mmol), HATU (130,0mg, 0,34 mmol) va DIPEA (0,12 mL, 0,68 mmol)
duoc khudy trong DMF (4,0 mL) & nhiét do trong phong trong thoi gian 30 phut. Hon
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hop phan ng dugc pha loang bang etyl axetat (60,0 mL) va dugc rira bang nuéc (2 X
100 mL). Pha hitu co duoc lam khd (Na2SO4), duge loc va dugce cd dac dén khi kha.
Sén phim thd duoc tinh ché bang cach st dung Agilent HPLC (hé co ban) dé thu duogc
hop chit tinh khiét néu trén (160,0mg, 54%). Khéi luong MS (ESI) duoc tinh cho
CHasFN3O2, 452,49; m/z tim thdy 453,3 [M+H]". 'H NMR (CDCL): 7,95 (dd, J =
9.0, 4,8, 1H), 7,73 (s, 2H), 7,25-7,17 (m, 1H), 7,16-7,10 (m, 1H), 5,00-4,90 (m, 1H),
3,92-3,78 (m, 4H), 3,76-3,25 (m, 6H), 3,18-3,07 (m, 6H), 3,05-2,86 (m, 3H).

Vi du 5: 4-Metoxy-N,N-dimetyl-6-[ 5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo-[3.4-c]pyrol-2(1H)-yl]pyrimidin-2-amin.

OCH,
TN o
N-N

/

Hon hop chita [4-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-6-metoxy-pyrimidin-2-
yl]-dimetyl-amin (60,0mg, 0,23 mmol), axit 2-[1,2,3]triazol-2-yl-benzoic (47,4mg,
0,25 mmol), HATU (130,0mg, 0,34 mmol) va DIPEA (0,12 mL, 0,68 mmol) dugc
khudy trong DMF (4,0 mL) & nhiét do trong phong trong thoi gian 30 phut. Hén hop
phan ung dugc pha lodng bang etyl axetat (60,0 mL) va dugc rira bang nude (2X 100
mL). Pha htu co dugc 1am khd (Na2SO4), duge loc va duoc ¢d dac dén khi kho. San
phém tho duoc tinh ché bing cach sir dung Agilent HPLC (hé co ban) dé thu dugce hop
chét tinh khiét néu trén (47,0mg, 47,5 %). Khéi luong MS (ESI) duoc tinh cho
C2oHaeNgOs, 434,5; m/z tim thay [M+H]". 'H NMR (CDCl): 7,98 (d, J = 8,1, 1H),
7,73 (s, 2H), 7,75 (s, 2H), 7,55-7,47 (m, 1H), 7,45-7,37 (m, 2H), 5,00-4,90 (m, 1H),
3,91-3,80 (m, 5H), 3,70 (dd, J = 12,5, 3,9, 2H), 3,60-3,29 (m, 4H), 3,19-3,04 (m, &8H).

Vi du 6: 6-[5-{[4-Flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3.4-c]pyrol-2(1H)-yl]-N,N-dimetyl-2-

(triflometyl)pyrimidin-4-amin.

N_
TN o <<z<
N-N
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Hoén hop chira [6-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-2-triflometyl-pyrimidin-
4-yl]-dimetyl-amin  (50mg, 0,17 mmol), axit 4-flo-6-[1,2,3]triazol-2-yl-benzoic
(37,8mg, 0,18 mmol), HATU (94,6mg, 0,25 mmol) va DIPEA (0,09 mL, 0,50 mmol)
trong DMF (4,0 mL) duoc khudy & nhiét do trong phong trong thoi gian 30 phut. Hon
hop phan ung duoc pha lodng bang etyl axetat (60,0 mL) va dugc ria bang nude (2X
100 mL). Pha hitu co dugc lam khdé (NazSOs), duge loc va duoc co dac dén khi khé.
San phim thd duge tinh ché bang cach st dung Agilent HPLC (hé co ban) dé thu dugc
hop chét tinh khiét néu trén (42,0mg, 51,6 %). Khéi lugng MS (ESI) dugc tinh cho
CooH»nF4N30, 490,46; m/z tim thdy [M+H]" 'H NMR (CDCls): 7,90-7,65 (m, 3H),
7,57-7,35 (m, 1H), 7,18-7,02 (m, 1H), 5,23-5,05 (m, 1H), 4,02-3,20 (m, 7H), 3,16-2,84
(m, 9H)..

Vi du 7: 4-[5-{[4-Flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-6-metoxy-N,N-

dimetylpyrimidin-2-amin.
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Hon hop chira [4-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-6-metoxy-pyrimidin-2-
yl]-dimetyl-amin  (60,0mg, 0,23 mmol), axit 4-flo-2-[1,2,3]triazol-2-yl-benzoic
(52,0mg, 0,25 mmol), HATU (130,0mg, 0,34 mmol) va DIPEA (0,12 mL, 0,68 mmol)
duge khudy trong DMF (4,0 mL) & nhiét do trong phong trong thoi gian 30 phut. Hoén
hop phan ung dugc pha lodng bang etyl axetat (60,0 mL) va dugc rira bang nude (2X
100 mL). Pha hitu co dugc lam kho (NaxSOs), duogc loc va duoc ¢d dac dén khi kho.
San phém thé duoc tinh ché bang cach sir dung Agilent HPLC (hé co ban) dé thu duge
hop chét tinh khiét néu trén (52,0mg, 50,5 %). Khéi lugng MS (ESI) dugc tinh cho
C2HasFNgOs, 452,49; m/z tim thdy [M+H]" 'H NMR (CDCls): 7,83-7,66 (m, 3H),
7,42-7,36 (m, 1H), 7,16-7,08 (m, 1H), 5,00-4,89 (m, 1H), 3,90-3,78 (m, 4H), 3,77-3,19
(m, 6H), 3,17-2,82 (m, 9H)..

Vi du 8: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-(1H-pyrol-1-yl)thiophen-2-
yl]carbonyl}octahydro-pyrolo[3,4-c]pyrol.
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Hon hop chia 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol
(60,0mg, 0,28 mmol), axit 3-pyrol-1-yl-thiophen-2-carboxylic (58,4mg, 0,30 mmol),
HATU (156,8mg, 0,41 mmol) va DIPEA (106,6mg, 0,83 mmol) dugc khuéy trong
DMF (5,0 mL) & nhiét d6 trong phong trong thoi gian 30 phut. Hon hop phéan tng
dugc pha loang bang etyl axetat (60,0 mL) va dugc rira bing nude (2X 100 mL). Pha
hitu co duogc lam khd (Na2SOs), duge loc va dugc cd dac dén khi kho. San phém tho
duoc tinh ché bang cach st dung Agilent HPLC (hé co ban) dé thu duoc hop chét tinh
khiét néu trén (79,0mg, 73%). Khoi lugng MS (ESI) dugc tinh cho CaiH23NsOS,
393,51; m/z tim thdy [M+H]" 'H NMR (CDCls): 7,42-7,39 (m, 1H), 7,04-7,01 (m,
1H), 6,85 (t, J = 2,1, 2H), 6,29 (s, 1H), 6,14 (t, J = 2,1, 2H), 3,88-3,73 (m, 2H), 3,66-
3,52 (m, 2H), 3,50-3,41 (m, 1H), 3,32-3,20 (m, 1H), 3,00-2,86 (m, 2H), 2,80-2,66 (m,
1H), 2,60-2,47 (m, 1H), 2,34-2,25 (m, 6H).

Vi du 9: 6-[5-{[5-Flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} hexahydropyrolo[3,4-c]pyrol-2(1H)-y1]-N,N-dimetyl-2-

(triflometyl)pyrimidin-4-amin.
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Hon hop chtra [6-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-2-triflometyl-pyrimidin-
4-yl]-dimetyl-amin  (50mg, 0,17 mmol), axit 5-flo-2-[1,2,3]triazol-2-yl-benzoic
(37,8mg, 0,18 mmol), HATU (94,6mg, 0,25 mmol) va DIPEA (0,09 mL, 0,50 mmol)
trong DMF (4,0 mL) duoc khudy & nhiét d6 trong phong trong thoi gian 30 phat. Hon
hop phan ing dugc pha lodng bang etyl axetat (60,0 mL) va dugc rira bang nude (2X
100 mL). Pha hitu co dugce lam kho (NaxSOs), duoc loc va duoc co dic dén khi kho.
San phim thd duoc tinh ché bing cach sir dung Agilent HPLC (hé co ban) dé thu dugc
hop chat tinh khiét néu trén (42,0mg, 51,6 %). Khdi lugng MS (ESI) dugc tinh cho
C2oH2F4NgO, 490,46; m/z tim thdy [M+H]". 'H NMR (CDCls): 7,96 (dd, J = 9,0, 4.8,
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1H), 7,80-7,66 (m, 2H), 7,25-7,18 (m, 1H), 7,16-7,10 (m, 1H), 5,22-5,11 (m, 1H),
3,90-3,30 (m, 8H), 3,13-3,06 (m, 7H), 3,00 (s, 6H).

Vi du 10: 2-(4,6-Dimetylpyrimidin-2-y1)-5-[(1-phenyl-1H-pyrazol-5-
yl)carbonyl]octahydropyrolo[3,4-c]pyrol.

Do
N
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Hon hop chtra 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol
(60,0mg, 0,28 mmol), axit 2-phenyl-2H-pyrazol-3-carboxylic (56,9mg, 0,30 mmol),
HATU (156,8mg, 0,41 mmol) va DIPEA (106,6mg, 0,83 mmol) duoc khuéy trong
DMF (5,0 mL) & nhiét do trong phong trong thdi gian 30 phut. Hon hop phan ung
dugc pha loang bang etyl axetat (60,0 mL) va dugc rira bang nude (2X100 mL). Pha
hitu co duge lam kho (NaxSO4), duge loc va duoc ¢d dic dén khi kho. San phim tho
duoc tinh ché béng cach st dung Agilent HPLC (hé co ban) dé thu duoc hop chét tinh
khiét néu trén (79,0mg, 74 %). Khbi luwgng MS (ESI) dugc tinh cho C2H24NeO,
388,47; m/z tim thdy 389,2 [M+H]". '"H NMR (CDCl3): 7,67 (d, J = 1,7, 1H), 7,50 (d,
J =174, 2H), 737 (t, J = 7,8, 2H), 7,29-7,23 (m, 1H), 6,56 (d, J = 1,7, 1H), 6,30 (s,
1H), 3,86-3,71 (m, 2H), 3,70-3,51 (m, 2H), 3,43-3,22 (m, 3H), 3,05-2,77 (m, 3H), 2,29
(s, 6H).

Vi du 11: 8-{[5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl]carbonyl}-quinolin.

0 N=
\\N Na;\N%\N 1
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Hon hop chua 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol
(60,0mg, 0,28 mmol), axit quinolin-8-carboxylic (52,4mg, 0,30 mmol), HATU
(156,8mg, 0,41 mmol) va DIPEA (106,6mg, 0,83 mmol) duoc khudy trong DMF (5,0
mL) & nhiét do trong phong trong thoi gian 30 phut. Hon hop phan tmg dugc pha
lodng bang etyl axetat (60,0 mL) va dugc rta bang nuéc (2X100 mL). Pha hitu co
duge 1am khd (NaxSO04), duoc loc va duge ¢ dic dén khi kho. San phdm thd duge tinh

ché bang cach sir dung Agilent HPLC (hé co ban) dé thu dugc hop chét tinh khiét néu
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trén (68,0mg, 66,2 %). Khdi lugng MS (ESI) dugc tinh cho C22H23NsO, 373,46; m/z
tim thdy 374,2 [M+H]* "H NMR (CDCl): 8,95 (s, 1H), 8,16 (d, J = 7,9, 1H), 7,89-
7,79 (m,‘ 1H), 7,69 (d, J = 6.8, 1H), 7,61-7,49 (m, 1H), 7,41 (s, 1H), 6,26 (d, J = 19,1,
1H), 4,29-4,03 (m, 1H), 3,96-3,59 (m, 4H), 3,65-3,29 (m, 2H), 3,21-2,84 (m, 3H),
2,37-2,18 (m, 6H).

Vi du 12: 2-(4,6-Dimetylpyrimidin-2-y1)-5-[(3-phenylthiophen-2-
yl)carbonyl]octahydropyrolo[3.4-c]pyrol.
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Hon hgp chta 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol
(60,0mg, 0,28 mmol), axit 3-phenyl-thiophen-2-carboxylic (61,8mg, 0,30 mmol),
HATU (156,8mg, 0,41 mmol) va DIPEA (107,0mg, 0,83 mmol) dugc khudy trong
DMF (5,0 mL) & nhiét d6 trong phong trong thoi gian 30 phut. Hon hop phéan (g
dugc pha loang bang etyl axetat (60,0 mL) va dugc ria bang nuée (2X100 mL). Pha
hitu co duge 1am kho (Na;SO4), duoc loc va duge ¢b dic dén khi kho. San pham thd
duoc tinh ché bang cach st dung Agilent HPLC (hé co ban) dé thu duoc hop chét tinh
khiét néu trén (30,0mg, 27,0 %). Khdi lwgng MS (ESI) dugc tinh cho CasHaaN4OS,
404,54; m/z tim thdy 405,2 [M+H]". '"H NMR (CDCl): 7,45-7,41 (m, 2H), 7,39-(d, J
= 5,1, 1H), 7,34-7,27 (m, 2H), 7,18-7,14 (m, 1H), 7,13 (d, J = 5,0, 1H), 6,28 (s, 1H),
3,88-3,66 (m, 2H), 3,61-3,49 (m, 2H), 3,30 (dd, J = 11,5, 5,1, 1H), 3,19-3,04 (m, 2H),
2,92-2,78 (m, 1H), 2,75-2,61 (m, 2H), 2,37-2,22 (m, 6H).

Vi du 13: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(3-phenylfuran-2-
yl)carbonyl]octahydropyrolo[3,4-c]pyrol.

0) N—
N N
IO

a0

Hon hop chtra 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol
(60,0mg, 0,28 mmol), axit 3-phenyl-furan-2-carboxylic (61,8mg, 0,30 mmol), HATU
(156,8mg, 0,41 mmol) va DIPEA (107,0mg, 0,83 mmol) dugc khudy trong DMF (5,0
mL) & nhiét do trong phong trong thoi gian 30 phat. Hén hop phéan tng dugc pha
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lodng bang etyl axetat (60,0 mL) va dugc rua bang nuéc (2X100 mL). Pha hitu co
duoc 1am khd (Na;SOs), duoc loc va duoce co dic dén khi khd. San pham thd duge tinh
ché bing cach st dung Dionex HPLC dé thu duoc hop chét tinh khiét néu trén
(30,0mg, 28,0 %). Khéi lugng MS (ESI) duoc tinh cho Cy3H24NsOo, 388,47; m/z tim
thdy 389,2 [M+H]" '"H NMR (CDCls): 7,56-7,50 (m, 2H), 7.46 (d, J = 1,8, 1H), 7,37-
7,30 (m, 2H), 7,25-7,19 (m, 1H), 6,61 (d, J= 1,8, 1H), 6,29 (s, 1H), 3,95-3,80 (m, 2H),
3,75-3,60 (m, 3H), 3,51 (dd, J = 11,6, 5,0 1H), 3,42 (dd, J = 11,6, 4,1, 1H), 3,33 (dd, J
=11,6, 5.4, 1H), 3,02-2,81 (m, 2H), 2,35-2,22 (m, 6H).

Vi du 14: 2-(4,6-Dimetylpyrimidin-2-y1)-5-{[2-(1H-1,2,4-triazol-5-
yl)phenyl]carbonyl} octahydro-pyrolo[3,4-c]pyrol.
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Hon hop chta 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol
(60,0mg, 0,28 mmol), axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic (57,2mg, 0,30 mmol),
HATU (156,8mg, 0,41 mmol) va DIPEA (107,0mg, 0,83 mmol) dugc khqu trong
DMF (5,0 mL) & nhiét do trong phong trong thoi gian 30 phut. Hon hop phan (g
dugc pha loang bang etyl axetat (60,0 mL) va duoc rira bang nudc (2X100 mL). Pha
hitu co duoc lam kho (Na2S04), dugce loc va duge cd dic dén khi kho. San phim thé
duoc tinh ché bing cach st dung Agilent HPLC (hé co ban) dé thu dugc hop chét tinh
khiét néu trén (60,0mg, 56%). Khdi lugng MS (ESI) dugc tinh cho CaiHxsN-O,
389,46; m/z tim thay 390,2 [M+H]*. 'H NMR (CDCls): 8,12 (d, J = 7.5, 1H), 8,05 (s,
1H), 7,53-7,39 (m, 2H), 7,37-7,31 (m, 1H), 6,28 (s, 1H), 3,95-3,77 (m, 2H), 3,76-3,55
(m, 3H), 3,48-3,33 (m, 2H), 3,19-3,03 (m, 1H), 3,02-2,95 (m, 1H), 2,91-2,82 (m, 1H),
2,36-2,19 (m, 6H).

Vi du 15: 2-(4,6-Dimetylpyrimidin-2-y1)-5-{[3-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Hon hop chia 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol
(437,3mg, 2,0 mmol), axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic (415mg, 2,0 mmol),
HATU (1,14 g, 3,0 mmol) va DIPEA (777mg, 6,0 mmol) duoc khudy trong DMF (20
mL) & nhiét do trong phong trong thoi gian 30 phut. Hon hop phan ung duoc pha
loang bang etyl axetat (250 mL) va duoc rira bang nuée (2 X 500 mL). Pha hitu co
duoc 1am kho (Na2SOs), duge loc va dugce ¢o ddc dén khi kho. San phém thé duogc tinh
ché bang cach st dung Agilent HPLC (hé co ban) d8 thu dwoc hop chét tinh khiét néu
trén (458,0mg, 56%). Khdi lugng MS (ESI) dugc tinh cho CatH»FN70, 407,45; m/z
tim thdy 408,2 [M+H]" '"H NMR (CDCl): 7,79 (s, 2H), 7,52-7,45 (m, 1H), 7,36-7,28
(m, 1H), 7,25-7,22 (m, 1H), 6,30 (s, 1H), 3,82 (dd, J = 11,6, 7.5, 1H), 3,75-3,66 (m,
2H), 3,58-3,41 (m, 4H), 3,13 (dd, J = 10,9, 5.2, 1H), 3,02-2,87 (m, 2H), 2,36-2,24 (m,
6H).

Céc vi du tlr 16-106, 108-214 dugc diéu ché theo cach twong tu nhu vi du 15.

Vi du 16: 2-{5-[(2,4-Dimetoxyphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl}-6-flo-1,3-benzothiazol.

{00
O\

Diéu ché hop chét néu trén theo cach twong tw nhu ddi véi vi du 15, béng cach
stt dung hop chét trung gian 38 va 2-clo-6-flo-benzothiazol. Khéi luong MS (ESI)
duoc tinh cho C2oH22FN3038, 427,5; m/z tim thy, 428,2 [M+H]".

Vi du 17: 2-{5-[(2,4-Dimetoxyphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-
~ 2(1H)-yl}-1,3-benzothiazol.

®~@HZJ©
O\

Diéu ché hop chit néu trén theo cach twong ty nhu d6i voi vi du 15 bang cach
sit dung hop chét trung gian 38 va 2-clo-benzothiazol. Khéi lugng MS (ESI) dugc tinh
cho C2xH23N3038, 409,51; m/z tim thdy, 410,2 [M+H]".
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Vi du 18: 2-[5-{[2-(1H-Pyrazol-1-yl)phenyl]carbonyl}hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl]quinoxalin.

33

Piéu ché hop chét néu trén theo cach twong tw nhu d6i v6i vi du 15 bang cach
st dung hop chét trung gian 35 va axit 2-pyrazol-1-yl-benzoic. Khéi lugng MS (ESI)
duoc tinh cho C24H22N6O, 410,48; m/z tim théy, 411,2 [M+H]".

Vi du 19: 2-{5-[(2-Thiophen-2-ylphenyl)carbonyl|hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl} quinoxalin.

Diéu ché hop chét néu trén theo céch tuong ty nhu d6i v6i vi du 15 bang cach
sit dung hop chét trung gian 35 va axit 2-thiophen-2-yl-benzoic. Khéi lugng MS (ESI)
duoc tinh cho C2sH22N40S, 426,54; m/z tim théy, 4272 [M+H]".

Vi du 20: 2-{5-[(2-Metylnaphtalen-1-yl)carbonyl]hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl}quinoxalin.

Q N
SoNE
& .
Piéu ché hop chit néu trén theo cach twrong ty nhu d6i v6i vi du 15 bang cach

sir dung hop chét trung gian 35 va axit 2-metyl-naphtalen-1-carboxylic. Khéi luong
MS (ESI) duoc tinh cho CasH22N4OS, 426,54; m/z tim thay, 427,2 [M+H]".

Vi du 21: 2-(2,3-Dihydro-1,4-benzodioxin-5-ylcarbonyl)-5-(4-phenylpyrimidin-
2-yl)octahydropyrolo[3,4-c]pyrol.

;mw
&
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Didu ché hop chit néu trén theo cach tuong ty nhu d6i véi vi du 15 bang cach
stt dung hop chat trung gian 26 va axit 2,3-dihydro-benzo[1,4]dioxin-5-carboxylic.
Khéi lwong MS (ESI) duoc tinh cho CasH24N403, 428,50; m/z tim thay, 429,2 [M+H]".

Vi du 22: 2-(4-Phenylpyrimidin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

/>s O N
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Piéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 26 va axit 2-thiophen-2-yl-benzoic. Khéi luong MS (ESIT)
dugc tinh cho Ca7H24N40S, 452,58; m/z tim théy, 4532 [M+H]".

Vi du 23: 2-(4-Phenylpyrimidin-2-yl)-5-{[2-(1H-pyrazol-1-
yl)phenyl]carbonyl}octahydro-pyrolo[3,4-c]pyrol.

C{\El\l 3 Ni:CN-(: B

Diéu ché hop chit néu trén theo cich twong tu nhu d6i v6i vi du 15 bang cach
str dung hop chét trung gian 26 va axit 2-pyrazol-1-yl-benzoic. Khéi luong MS (ESI)
duoc tinh cho CagHasNs, 436,52; m/z tim théy, 437,2 [M+H]".

Vi du 24: 2-(4-Phenylpyrimidin-2-yl)-5-{[2-(1H-pyrol-1-
yl)phenyl]carbonyl}octahydro-pyrolo[3,4-c]pyrol.

@gNIw:_\

Diéu ché hop chit néu trén theo cch tuong tu nhu d6i voi vi du 15 bang cach
str dung hop chét trung gian 26 va axit 2-pyrol-1-yl-benzoic. Khéi lwong MS (ESI)
duoc tinh cho Ca7HasNsO, 435,53; m/z tim thay, 436,3 [M+H]".

Vi du 25: 2-[(2-Metylnaphtalen-1-yl)carbonyl]-5-(4-phenylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.
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Pidu ché hop chit néu trén theo cach twong tu nhu d6i v6i vi du 15 bang cach
st dung hop chét trung gian 26 va axit 2-metyl-naphtalen-1-carboxylic. Khéi luong

MS (ESI) dugc tinh cho CagHaN4O, 434,51; m/z tim théy, 4353 [M+H]".

Vi du 26: 2-(5-Quinoxalin-2-yl-hexahydro-pyrolo[3,4-c]pyrol-2-carbonyl)-

N\g'“@“{ b

Piéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach

benzonitril.

sir dung hop chit trung gian 35 va axit 2-xyano-benzoic. MS (ESI): khéi lugng duge
tinh cho C22HioN50, 369,43; m/z tim thay 370,3 [M+H]".

Vi du 27: 2-[5-{[2-(1H-Pyrol-1-yl)phenyl]carbonyl}hexahydropyrolo[3,4-
c|pyrol-2(1H)-yl]quinoxalin.

Piéu ché hop chit néu trén theo cich twong ty nhu d6i v6i vi du 15 bang cach
sit dung hop chét trung gian 35 va axit 2-pyrol-1-yl-benzoic. Khéi luong MS (ESI)
duoc tinh cho CasHasNsO, 409,49; m/z tim thay, 410,2 [M+H]".

Vi du 28: 2-{5-[(4'-Flobiphenyl-2-yl)carbonyl]hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl} quinoxalin.

R

Didu ché hop chit néu trén theo cach twong tu nhu dbi v6i vi du 15 bang cach
su dung hop chét trung gian 35 va axit 4'-flo-biphenyl-2-carboxylic. Khéi lwong MS
(ESI) dugc tinh cho C27Ha3FN40, 438,51; m/z tim thay, 439,2 [M+H]".
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Vi du 29: 2-{5-[(3'-Flobiphenyl-2-yl)carbonyl]hexahydropyrolo[3,4-c]pyrol-

F i N
i ines

Pidu ché hop chét néu trén theo cach twong tw nhu dbi v6i vi du 15 bing cach

2(1H)-yl} quinoxalin.

st dung hop chit trung gian 35 va axit 3'-flo-biphenyl-2-carboxylic. Khéi Iugng MS
(ESI) duoc tinh cho C27H23FN40, 438,51; m/z tim thay, 439,2 [M+H]*,

Vi du 30: 2-{5-[(2-Metylphenyl)carbonyl|hexahydropyrolo[3.4-c]pyrol-2(1H)-

yl}quinoxalin.

Didu ché hop chit néu trén theo céch twong tu nhu d6i voi vi du 15 bang cach
sit dung hop chét trung gian 35 va axit 2-metylbenzoic. Khéi lvong MS (ESI) duge
tinh cho C22HxN40, 358,45; m/z tim thdy, 359,2 [M+H]".

Vi du 31: 2-(Biphenyl-2-ylcarbonyl)-5-(4-furan-2-ylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo cach tuong tw nhu d6i voi vi du 15 bang cach

stt dung hop chét trung gian 17 va 2-clo-4-furan-2-yl-pyrimidin. Khéi lugng MS (ESI)
duoc tinh cho Ca7H24N4Oa, 436,52; m/z tim thdy, 437,2 [M+H]".

Vi du 32: 2-(4-Metylpyrimidin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cach twong tu nhu d6i vai vi du 15 bang cach
sir dung hop chét trung gian 37 va 2-clo-4-metyl-pyrimidin. Khéi luong MS (ESI)
duoc tinh cho CaxH2oN4OS, 390,51; m/z tim thiy, 391,2 [M+H]".

Vi du 33: 2-{5-[(2-Thiophen-2-ylphenyl)carbonyl|hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl}quinolin.

/s Q
agee

Diéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 37 va 2-clo-quinolin. Khéi lugng MS (ESI) duoc tinh cho
CasH23N308, 425,56; m/z tim thay, 426,2 [M+H]".

Vi du 34: 2-(4-Furan-2-ylpyrimidin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

Piéu ché hop chit néu trén theo cich twong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 37 va 2-clo-4-furan-2-yl-pyrimidin. Khéi lvong MS (ESI)
duoc tinh cho CasH2uN4028, 442,50; m/z tim thay, 443,2 [M+H]".

Vi du 35: 2-{5-[(2-Etylphenyl)carbonyl|hexahydropyrolo[3.4-c]pyrol-2(1H)-
yl}quinoxalin.

0]

N

Diéu ché hop chit néu trén theo cach tuong ty nhu d6i véi vi du 15 bang cach
st dung hop chit trung gian 35 va axit 2-etylbenzoic. Khéi luong MS (ESI) duoc tinh
cho C23H24N40, 372,46; m/z tim théy, 373,2 [M+H]".
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Vi du 36: 2-[5-(1H-Indol-7-ylcarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

o I

yl]quinoxalin.

Diéu ché hop chit néu trén theo cich twong tuy nhu ddi v6i vi du 15 bang cach
stt dung hop chét trung gian 35 va axit 1H-indol-7-carboxylic. Khéi lugng MS (ESI)
duoc tinh cho CasHaiNsO, 383,45; m/z tim thiy, 384,2 [M+H]".

Vi du 37: 2-[(2-Thiophen-2-ylphenyl)carbonyl]-5-(4-thiophen-2-ylpyrimidin-2-
yl)octahydro-pyrolo[3,4-c]pyrol.

/>s O N
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Diéu ché hop chét néu trén theo céch twong ty nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 37 va 2-clo-4-thiophen-2-yl-pyrimidin. Khéi luong MS
(ESI) dugc tinh cho CasHaaN4OS», 458,60; m/z tim thiy, 459,1 [M+H]".

Vi du 38: 2-(Biphenyl-2-ylcarbonyl)-5-(4-thiophen-2-ylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

7Y _

S~

Diéu ché hop chit néu trén theo cich tuong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 17 va 2-clo-4-thiophen-2-yl-pyrimidin. Khéi lugng MS
(ESI) duoc tinh cho C27H24N40S, 452,57; m/z tim thdy, 453,1 [M+H]".

Vi du 39: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
[2-(1-metyl-1H-imidazol-2-yl)-phenyl]-metanon.

“N o N
N Ni)v\\/N—</N—\
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Diéu ché hop chét néu trén theo cach twong tw nhu ddi véi vi du 15 bang cach
su dung hop chét trung gian 23 va axit 2-(1-metyl-1H-imidazol-2-yl)-benzoic. Khéi
lugng MS (ESI) duogc tinh cho C23Ha6N6O, 402,50; m/z tim thay, 403,2 [M+H]".

Vi du 40: 2-[(2-Bromophenyl)carbonyl]-5-(4-phenylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

0 N
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Piéu ché hop chét néu trén theo céch twong tu nhu ddi v6i vi du 15 bing cach
st dung hop chat trung gian 26 va axit 2-bromobenzoic. Khdi lugng MS (ESI) dugc
tinh cho Ca3HaiBrN4O, 449,34; m/z tim thiy, 449,1, 451,1 [M+H]".

Vi du 41: 2-{5-[(3'-Clobiphenyl-2-yl)carbonyl]hexahydropyrolo[3,4-c]pyrol-

CI O NGSN[’\{
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Diéu ché hop chit néu trén theo cich twong tu nhu d6i v6i vi du 15 bang cach

2(1H)-yl}quinoxalin.

st dung hop chét trung gian 35 va axit 3'-clo-biphenyl-2-carboxylic. Khéi lugng MS
(ESI) dugc tinh cho C27H23CIN4O, 454,95; m/z tim théy, 455,1 [M+H]".

Vi du 42: 2-{5-[(2-Bromophenyl)carbonyl]hexahydropyrolo[3,4-c|pyrol-2(1H)-

RASE

Diéu ché hop chit néu trén theo cach tuong ty nhu d6i v6i vi du 15 bang cach

yl}quinoxalin.

st dung hop chét trung gian 35 va axit 2-bromobenzoic. Khéi lugng MS (ESI) duoc
tinh cho C21H19BrN4O, 423,31; m/z tim thay, 423,0, 425,0 [M+H]".

Vi du 43: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cach twong ty nhu d6i v6i vi du 15 bing cach
sir dung hop chét trung gian 37 va 2-clo-4,6-dimetyl-pyrimidin. Khéi lugng MS (ESI)
dugc tinh cho Ca3H24N40S, 404,53; m/z tim théy, 405,1 [M+H]".

Vi du 44: 2-(Biphenyl-2-ylcarbonyl)-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

N@N’{Z-\
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Piéu ché hop chit néu trén theo cich twong tw nhu d6i v6i vi du 15 bang cach
sir dung hop chét trung gian 17 va 2-clo-4,6-dimetyl-pyrimidin. Khéi lugng MS (ESI)
duoc tinh cho CasHasN4O, 398,5; m/z tim thay, 399,2 [M+H]".

Vi du 45: 2-(4-Metoxypyrimidin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.
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Pidu ché hop chit néu trén theo cach twong ty nhu d6i v6i vi du 15 bang cach
st dung hop chét trung gian 37 va 2-clo-4-metoxy-pyrimidin. Khéi lugng MS (ESI)
duoc tinh cho CaaH2N40,8, 406,50; m/z tim thay, 407,0 [M+H]".

Vi du 46: 6-Flo-2-{5-[(2-thiophen-2-ylphenyl)carbonyl]hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl}-1,3-benzothiazol.

Bt ategte’
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Didu ché hop chit néu trén theo cach twong ty nhu di v6i vi du 15 bang cach
sir dung hop chit trung gian 37 va 2-clo-6-flo-benzothiazol. Khéi luong MS (ESI)
duoc tinh cho Co4H20FN30S,, 449,57; m/z tim théy, 450,0 [M+H]*.

Vi du 47: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(2-metylnaphtalen-1-
yl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

0 N N’</N\
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Didu ché hop chit néu trén theo cach twong tw nhu d6i v6i vi du 15 bang cach
sir dung hop chit trung gian 23 va axit 2-metyl-naphtalen-1-carboxylic. Khéi luong
MS (ESI) duoc tinh cho CaHagN4O, 386,5; m/z tim thay, 387.3 [M+H]".

Vi du 48: 2-[(3'-Flobiphenyl-2-yl)carbonyl]-5-(4-metylpyrimidin-2-
yl)octahydro-pyrolo|[3,4-c]pyrol.

Ty

Piéu ché hop chat néu trén theo cach tuong ty nhu d6i voi vi du 15 bing cach
sir dung hop chat trung gian 27 va axit 3'-flo-biphenyl-2-carboxylic. Khéi lugng MS
(EST) dugc tinh cho CasHasFN4O, 402,46; m/z tim thay, 403,1 [M+H]*.

Vi du 49: 2-(4-Metoxypyrimidin-2-yl)-5-[(2-metylnaphtalen-1-
yl)carbonyl]octahydro-pyrolo[3.4-c]pyrol.

Diéu ché hop chit néu trén theo cach twong tu nhu dbi vé6i vi du 15 béng cach
sit dung hop chit trung gian 32 va axit 2-metyl-naphtalen-1-carboxylic. Khéi lugng
MS (ESI) dugc tinh cho C23H24N402, 388,46; m/z tim théy, 389,1 [M+H]".

Vi du 50: 2-[(2-Metylnaphtalen-1-yl)carbonyl]-5-(4-metylpyrimidin-2-
yl)octahydro-pyrolo[3,4-c]pyrol.
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Piéu ché hop chit néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
st dung va axit 2-metyl-naphtalen-1-carboxylic. Khéi lugng MS (ESI) dugce tinh cho
C23H24N40, 372,46; m/z tim thiy, 373,1 [M+H]".

Vi du 51:  2-[(3-Flobiphenyl-2-yl)carbonyl]-5-(4-metoxypyrimidin-2-
yl)octahydro-pyrolo[3,4-c]pyrol.

eaeaat

Pidu ché hop chit néu trén theo cich twong ty nhu di v6i vi du 15 bang cach
st dung hop chét trung gian 32 va axit 3'-flo-biphenyl-2-carboxylic. Khéi luong MS
(ESI) dugc tinh cho C24H23FN4O2, 418,46; m/z tim thay, 419,1 [M+H]".

Vi du 52: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(3'-flobiphenyl-2-
yl)carbonyl]octahydro-pyrolo|3,4-c]pyrol.

NEN—Q: p
O

Piéu ché hop chit néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 23 va axit 3'-flo-biphenyl-2-carboxylic. Khéi luong MS
(ESI) dugc tinh cho CasHasFN4O, 416,49; m/z tim thdy, 417,1 [M+H]".

Vi du 53: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-

8“@%_\
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Piéu ché hop chét néu trén theo cach tuong tu nhu ddi voi vi du 15 bang cach
sir dung hop chét trung gian 23 va axit 2-flobenzoic. Khéi luong MS (ESI) dugc tinh
cho C1oH21FN4O, 340,4; m/z tim thdy, 341,2 [M+H]".

Vi du 54: 2-(4-Metoxypyrimidin-2-yl)-5-[ (4'-metylbiphenyl-2-
yl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.
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Diéu ché hop chat néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
stt dung hop chat trung gian 32 va axit 4'-metyl-biphenyl-2-carboxylic. Khéi lwong
MS (ESI) duoc tinh cho CasHagN4Oy, 414,50; m/z tim thdy, 415,1 [M+H]". '"H NMR
(CDCl3): 8,06 (d, J = 5,7 Hz, 1H), 7,54 — 7,34 (m, 6H), 7,17 (s, 2H), 6,01 (d, J = 5,7
Hz, 1H), 3,90 (s, 3H), 3,82-3,66 (m, 2H), 3,65-3,35 (m, 2H), 3,25-2,55 (m, 6H), 2,33
(s, 3H).

Vi du 55:  2-[(3'-Clobiphenyl-2-yl)carbonyl]-5-(4-metoxypyrimidin-2-
yl)octahydro-pyrolo[3,4-c]pyrol.

O o-

Piéu ché hop chét néu trén theo cach twong tu nhu ddi véi vi du 15 bang cach
su dung hop chét trung gian 32 va axit 3'-clo-biphényl-2-carboxylic. Khéi lugng MS
(ESI) dugc tinh cho C24H23CIN4O2, 434,92; m/z tim thay, 435,1 [M+H]". '"H NMR
(CDCl): 8,06 (d, J = 5,6 Hz, 1H), 7,55 — 7,33 (m, 6H), 7,32 — 7,14 (m, 2H), 6,03 (d, J
= 5,7 Hz, 1H), 3,92 (s, 3H), 3,81 — 3,64 (m, 2H), 3,61-3,45 (m 2H), 3,14 (br s, 3H),
2,91-2,55 (m, 3H).

Vi du 56: 2-[(2-Etoxynaphtalen-1-yl)carbonyl]-5-(4-metoxypyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.
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Piéu ché hop chat néu trén theo quy trinh nhu vi du 15 bang cach str dung hop
chét trung gian 32 va axit 2-etoxy-naphtalen-1-carboxylic. Khéi lugng MS (ESI) duge
tinh cho CaaH2¢N4O3, 418,49; m/z tim thdy, 419,3 [M+H]*. 'TH NMR (CDCl3): quan sat
thay rotame, 8,07 (t, J = 6,3 Hz, 1H), 7,89 — 7,76 (m, 2H), 7,74 (d, J = 8,4 Hz, 0,6H),
7,66 (d, J = 8,4 Hz, 0,4H), 7,50 (t, J = 7,6 Hz, 0,6H), 7,46 — 7,32 (m, 1,5H), 7,31 —
7,22 (m, 1H), 6,05-6,00 (m, 1H), 4,32 — 3,81 (m, 7,7H), 3,80-3,52 (m, 3,0H), 3,43 —
3,31 (m, 1H), 3,27 (dd, J = 11,1, 5,9 Hz, 0,6H), 3,19-3,07 (m, 1H), 3,05-2,92 (m
1,5H), 1,46 (t,J = 7,0 Hz, 1,3H), 1,36 (t, J = 6,9 Hz, 1,8H)..

Vi du 57: 2-[(4-Flonaphtalen-1-yl)carbonyl]-5-(4-metoxypyrimidin-2-
yl)octahydro-pyrolo[3.4-c]pyrol.

QQ =ty

Diéu ché hop chit néu trén theo céch twong tw nhu d6i voi vi du 15 bing cach
sir dung hop chat trung gian 32 va axit 4-flo-naphtalen-1-carboxylic. Khéi lugng MS
(ESI) dugc tinh cho Cx»H21FN4O2, 392,43; m/z tim thay, 393,2 [M+H]". '"H NMR
(CDCl): 8,22 — 8,13 (m, 1H), 8,08 (d, J = 5,7 Hz, 1H), 7,89 (d, J = 7,7 Hz, 1H), 7,66
~7,53 (m, 2H), 7,43 (dd, J = 7,8, 5,3 Hz, 1H), 7,17 (dd, J = 10,1, 7,9 Hz, 1H), 6,04 (d,
J =5,7Hz, 1H), 4,11 (dd, J = 12,8, 7,8 Hz, 1H), 4,00 — 3,80 (m, 5H), 3,80-3,63 (m,
2H), 3,57-3,39 m, 2H), 3,22 — 3,08 (m, 2H), 3,04-2,92 (m, 1H).

Vi du 58: 2-(4-Metoxypyrimidin-2-yl)-5-(naphtalen-1-
ylcarbonyl)octahydropyrolo[3.4-c]pyrol.

Diéu ché hop chit néu trén theo cach tuong ty nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 32 va axit naphtalen-1-carboxylic. Khéi lugng MS (ESI)

duoc tinh cho CooHpN4Os, 374,44; m/z tim thiy, 375,2 [M+H]*. '"H NMR (CDCls):
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8.08 (d, J = 5,7 Hz, 1H), 7,95 — 7,81 (m, 3H), 7,59-7,46 (m, 4H), 6,04 (d, J = 5,7 Hz,
1H), 4,13 (dd, J = 12,8, 7,9 Hz, 1H), 4,00 — 3,80 (m, 5H), 3,80-3,65 (m, 2H), 3,55-
3,40 (m, 2H), 3,22 — 3,09 (m, 2H), 3,05-2,91 (m, 1H)..

Vi du 59: 2-[(2-Etoxyphenyl)carbonyl]-5-(4-metoxypyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

Seesis

Piéu ché hop chét néu trén theo quy trinh nhu & vi du 15 bang cach str dung 2-
(4-metoxy-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol va axit 2-etoxybenzoic. Khéi
luong MS (ESI) dugc tinh cho Ca0H24N4O3, 368,44; m/z tim thdy, 369,3 [M+H]". 'H
NMR (CDCls): 8,07 (d, J = 5,7 Hz, 1H), 7,37 — 7,28 (m, 2H), 6,99 (t, J = 7,4 Hz, 1H),
6,91 (d, J = 8,3 Hz, 1H), 6,02 (d, J = 5,7 Hz, 1H), 4,07 (q, J = 7,0 Hz, 2H), 4,01 —
3,85 (m, 5H), 3,84-3,70 (m, 2H), 3,65 — 3,45 (m, 3H), 3,34-3,22 (m, 1H), 3,16 — 2,92
(m, 2H), 1,35 (t, J = 6,8 Hz, 3H).

Vi du 60: 2-[(2-Metoxynaphtalen-1-yl)carbonyl]-5-(4-metoxypyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

0 N=
TN
aqUaNs

Diéu ché hop chit néu trén theo cich twong tu nhu ddi v6i vi du 15 bang cach
st dung hop chit trung gian 32 va axit 2-metoxy-naphtalen-1-carboxylic. Khéi luong
MS (ESI) dugc tinh cho C23H24N403, 404,46; m/z tim thay, 405,2 [M+H]". '"H NMR
(quan sét thiy rotame) 8,12 — 8,00 (m, 1H), 7,88 (d, J = 9,1 Hz, 1H), 7,80 (t, J = 7,8
Hz, 1H), 7,70 (d, J = 8,4 Hz, 0,6H), 7,63 (d, J = 8,4 Hz, 0,4H), 7,49 (t, J = 7,6 Hz,
0,6H), 7,45 — 7,23 (m, 3,4H), 6,06 — 5,97 (m, 1H), 4,16-4,02 (m, 1H), 3,99- 3,79 (m,
7H), 3,80-3,62 (m, 2H), 3,61 — 3,47 (m, 1H), 3,41 — 3,28 (m, 1H), 3,25 — 3,06 (m, 2H),
2,98 (d, J = 8,2 Hz, 2H).

Vi du 61: 2-(Biphenyl-2-ylcarbonyl)-5-[4-(1H-pyrazol-4-yl)pyrimidin-2-
yl]octahydro-pyrolo[3.4-c]pyrol.
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Diéu ché hop chét néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 17 va 2-clo-4-(1H-pyrazol-3-yl)-pyrimidin. Khéi lugng
MS (ESI) dugc tinh cho C26H24N6O, 436,57; m/z tim théy, 4372 [M+H]*.

Vi du 62: 2-[4-(1H-Pyrazol-4-yl)pyrimidin-2-yl]-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

>3 O N
C@Em
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Diéu ché hop chét néu trén theo cach twong tw nhu d6i voi vi du 15 bang cach
st dung hop chat trung gian 37 va 2-clo-4-(1H-pyrazol-3-yl)-pyrimidin. Khéi luong
MS (ESI) duge tinh cho CasHaoN6OS, 442,54; m/z tim thdy, 443,1 [M+H]".

Vi du 63: 2-(3,6-Dimetylpyrazin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo céch tuong tu nhu ddi v6i vi du 15 bang cach
st dung hop chét trung gian 37 va 3-clo-2,5-dimetyl-pyrazin. Khdi luong MS (ESI)
duoc tinh cho C23H24N40S, 404,54; m/z tim thdy, 405,2 [M+H]".

Vi du 64: 2-(Biphenyl-2-ylcarbonyl)-5-(3,5-dimetylpyrazin-2-
yl)octahydropyrolo[3,4-c]pyrol.

S 5D
~
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Diéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
sit dung hop chét trung gian 17 va 2-clo-3,5-dimetyl-pyrazin. Khéi lwong MS (ESI)
duoc tinh cho CasHaN4O, 398,50; m/z tim thay, 399,2 [M+H]".

Vi du 65: 2-Metyl-3-{5-[(2-thiophen-2-
ylphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-2(1H)-yl} quinoxalin.

Didu ché hop chit néu trén theo cich twong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 37 va 2-clo-3-metyl-quinoxalin. Khéi luong MS (ESI)
duoc tinh cho CasHa4N4OS, 440,56; m/z tim thdy, 441,1 [M+H]". '"H NMR (CDCL):
quan sat théy rotame 7,77 (d, J = 7,9 Hz, 1H), 7,64 (d, J = 7,9 Hz, 1H), 7,51 — 7,40
(m, 2H), 7,40 — 7,25 (m, 4H), 7,20 — 7,14 (m, 2H), 6,93 (br s, 1H), 3,86 — 3,74 (m,
2H), 3,70-3,60 (br m, 1,3H), 3,58 — 3,40 (br m, 1,6H), 3,26 — 3,10 (m, 1,7H), 2,95-2,82
(br m, 1,7H), 2,76 (br m, 1,5H), 2,62 (s, 3H).

Vi du 66: 2-[5-(Biphenyl-2-ylcarbonyl)hexahydropyrolo|3,4-c]pyrol-2(1H)-yl]-

3-metylquinoxalin.

O e e
oo

Diéu ché hop chit néu trén theo cch tuong tu nhu di voi vi du 15 bang cach
stt dung hop chit trung gian 17 va 2-clo-3-metyl-quinoxalin. Khéi lugng MS (ESI)
duoc tinh cho CagHasN4O, 434,53; m/z tim thdy, 435,1 [M+H]". '"H NMR (CDCls):
7,85-7,72 (m, 1H), 7,65 (br s, 1H), 7,53 — 7,30 (m, 9H), 7,21 (d, J = 10,5 Hz, 2H),
3,80-3,54 (br m, 3,5H), 3,44 — 3,28 (br m, 1,5H), 3,15-2,90 rong (m, 2,5H), 2,85-2,70
(br m, 1,5H), 2,65-2,50(m, 4H).

Vi du 67: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[2-(1H-pyrazol-1-
yl)phenyl]carbonyl}octahydro-pyrolo[3,4-c]pyrol.
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Didu ché hop chit néu trén theo cach twong tw nhu ddi voi vi du 15 bang cach
st dung hop chét trung gian 23 va axit 2-pyrazol-1-yl-benzoic. Khéi lugng MS (EST)
duoc tinh cho CasH2NeO, 388,47; m/z tim théy, 389,1 [M+H]". '"H NMR (CDCl;):
quan sat théy rotame, 7,73 (rong d, J = 1,9 Hz, 1H), 7,52 (rong d, J = 7,9 Hz, 1,6H),
7,48 — 7,39 (m, 1,3H), 7,38 — 7,29 (m, 2H), 6,31 (br s, 1H), 6,22 (s, 1H), 3,75 — 3,64
(m, 2H), 3,46 (dd, J = 12,7, 4,4 Hz, 1,4H), 3,38 rong (s, 7H), 3,27 (dd, J = 11,7, 4,2
Hz, 1,3H), 3,10 (br s, 1H), 2,90-2,65 (m, 3,3H), 2,23 (s, 6H).

Vi du 68: 2-(4,6-Dimetoxypyrimidin-2-y1)-5-[ (2-flo-6-pyrimidin-2-
ylphenyl)carbonyl] octahydropyrolo[3,4-c]pyrol.

.
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Didu ché hop chit néu trén theo cach twong tu nhu ddi v6i vi du 15 bing cach
st dung hop chit trung gian 14 va hop chét trung gian 39. Khéi lugng MS (ESI) duoc
tinh cho C23H23FNgOs, 450,47; m/z tim théy, 451,1 [M+H]*. '"H NMR (CDCls): quan
sat th:?iy rotame, 8,75-8,65 (m, 2H), 8,12-8,01 (m, 1H), 7,45-7,38(m, 1H), 7,20-7,12
(m, 1H), 7,05 (t, J = 4,9 Hz, 1H), 5,32 (s, 1H), 3,96 — 3,41 (m, 12,4H), 3,32-2,27 (m,
0,7H), 3,22-3,15 (m, 0,5H), 3,06 — 2,86 (m, 2,4H).

Vi du 69: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(2-pyridin-2-
ylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

) N
O
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Diéu ché hop chit néu trén theo céch twong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 23 va axit 2-pyridin-2-yl-benzoic. Khéi luong MS (ESI)
duoc tinh cho C24H25Ns0, 399,49; m/z tim théy, 400,1 [M+H]".
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Vi du 70: 2-(4,6-Dimetoxypyrimidin-2-yl)-5-[(2-pyridin-2-
ylphenyl)carbonyl]octahydro-pyrolo|[3,4-c]pyrol.

O__
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Diéu ché hop chit néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
sir dung hop chit trung gian 39 va axit 2-pyridin-2-yl-benzoic. Khéi lugng MS (ESI)
duoc tinh cho Co4H»sNsO0s, 431,49; m/z tim thdy, 432,2 [M+H]". '"H NMR (CDCl):
8,49 (d, J = 3,9 Hz, 1H), 7,69 — 7,49 (m, 3H), 7,48 — 7,29 (m, 3H), 7,15-7,04 (m, 1H),
5,32 (s, 1H), 3,92 — 3,61 (m, 8H), 3,60 — 3,40 (m, 2H), 3,35-3,15 (m, 3H), 2,98 — 2,65
(m, 3H).

Vi du 71: 2-(4,6-Dimetoxypyrimidin-2-yl1)-5-[(5-flo-2-pyrimidin-2-
ylphenyl)carbonyl] octahydropyrolo[3,4-c]pyrol.

D”"m?
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Diéu ché hop chit néu trén theo céch twong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 39 va hop chét trung gian 13. Khéi lugng MS (ESI) dugc
tinh cho Ca3Ha23FNgO3, 450,18; m/z tim thay, 451,1 [M+H]". '"H NMR (CDCl): 8,68
(d, J = 4,9 Hz, 2H), 8,25 (dd, J = 8,7, 5,5 Hz, 1H), 7,28-7,15 (m, 2H), 7,12 (dd, J =
8.6, 2,5 Hz, 1H), 5,31 (s, 1H), 3,84 — 3,65 (m, 7H), 3,63 — 3,33 (m, 5H), 3,13 — 2,86
(m, 4H).

Vi du 72: 2-(4,6-Dimetoxypyrimidin-2-yl1)-5-{[5-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo cach twong ty nhu ddi v6i vi du 15 bang cach
stt dung hop chét trung gian 39 va hop chit trung gian 1. Khéi luong MS (ESI) dugc
tinh cho CaH2FN70s, 439,18; m/z tim thdy, 440,1 [M+H]*. 'H NMR (CDCL): 7,89
(dd, J = 8,9, 4,7 Hz, 1H), 7,66 (s, 1H), 7,25 — 7,01 (m, 2H), 5,32 (s, 1H), 3,77 (m, 8H),
3,67 — 3,54 (m, 2H), 3,52 — 3,26 (m, 3H), 3,01 — 2,78 (m, 3H)..

Vi du 73: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(2-flo-6-pyrimidin-2-
ylphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

(_\NO m

Pidu ché hop chit néu trén theo céch twong tu nhu ddi v6i vi du 15 bang cach
str dung hop chét trung gian 23 va hop chét trung gian 14. Khéi lugng MS (ESI) dugc
tinh cho C23H23FNsO, 418,47; m/z tim thay, 419,1 [M+H]". 'H NMR (CDCL): 8,75-
8,65 (m, 2H), 8,10-7,96 (m, 1,2H), 7,40 (dd, J = 13,8, 8,0 Hz, 1,2H), 7,24 — 7,08 (m,
2,7H), 7,08-7,00 (m , 0,8H), 6,22 (s, 1H), 4,00 — 3,39 (m, 7H), 3,34 — 3,14 (m, 1H),
3,01 (d, J = 6,8 Hz, 2H), 2,23 (s, 6H).

Vi du 74: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[ (5-flo-2-pyrimidin-2-
ylphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

ar Tl
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'Piéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 23 va hop chét trung gian 13. Khéi lugng MS (ESI) duoc
tinh cho Ca3HxsFN6O, 418,47; m/z tim thdy, 419,1 [M+H]". "H NMR (CDCl3): 8,81 (d,
J =49 Hz, 2H), 8,36 (dd, J = 8,8, 5,6 Hz, 1H), 7,44 — 7,14 (m, 3H), 6,44 (s, 1H), 6,44
(s, 1H), 3,98 — 3,75 (m, 2H), 3,76 — 3,48 (m, 5H), 3,24 — 2,97 (m, 3H), 2,32 (s, 6H).

Vi du 75: 2-(4,6-Dimetylpyrimidin-2-y1)-5-{[5-flo-2-(2H-1,2,3-triazol-2-

yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Didu ché hop chit néu trén theo céch twong tw nhu d6i voi vi du 15 bang cach
str dung hop chét trung gian 23 va hop chét trung gian 1. MS (ESI): khéi lugng duoc
tinh cho Co1H2:FN;0, 407,45, m/z tim thdy 408,2 [M+1]". 'H NMR (CDCL) 7,97 —
7,92 (m, 1H), 7,73 (s, 2H), 7,23 — 7,06 (m, 2H), 6,30 (s, 1H), 3,90 — 3,80 (m, Hz, 2H),
3,72 — 3,55 (m, 5,9 Hz, 4H), 3,53 — 3,46 (m, Hz, 1H), 3,39 (br s, 1H), 3,08 — 2,87 (m,
4H), 2,30 (s, 6H).

Vi du 76: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(2-
etylphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

KNCCN _<\: —/

Diéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 23 va axit 2-etylbenzoic. Khéi luong MS (ESI) duoc tinh
cho C21H26N40, 350,47; m/z tim thdy, 351,3 [M+H]". 'H NMR (CDCL): 7,34 — 7,14
(m, 4H), 6,30 (s, 1H), 3,93 (m, 2H), 3,77 (dd, J = 11,6, 7,3 Hz, 1H), 3,64 (m, 2H),
3,51 — 3,41 (m, 2H), 3,16 — 3,02 (m, 2H), 3,01 — 2,90 (m, 1H), 2,69 — 2,57 (m, 2H),
2,29 (s, 6H), 1,20 (t, J = 7,6 Hz, 3H).

Vi du 77: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[ (2-etoxynaphtalen-1-
yl)carbonyl]octahydro-pyrolo[3.4-c]pyrol.

pugesae

Diéu ché hop chit néu trén theo cich twong tu nhu d6i voi vi du 15 bang cach
stt dung hop chit trung gian 23 va axit 2-etoxy-naphtalen-1-carboxylic. Khéi luong

MS (ESI) duge tinh cho CasHgN4O2, 416,53; m/z tim thdy, 417,2 [M+H]".
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Vi du 78: 2-(4,6-Dimetoxypyrimidin-2-yl)-5-{[2-(1H-pyrazol-1-
yl)phenyl]carbonyl} octahydro-pyrolo[3,4-c]pyrol.
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Diéu ché hop chat néu trén theo cach twong tw nhu dbi véi vi du 15 béng cach
stt dung hogp chét trung gian 39 va axit 2-pyrazol-1-yl-benzoic. Khéi luong MS (ESI)
duoc tinh cho C2H24N6O3, 420,46; m/z tim théy, 421,1 [M+H]". 'H NMR (CDCl3):
7,74 (d, J = 2,0 Hz, 1H), 7,59 — 7,29 (m, 5H), 6,31 (br s, 1H), 5,32 (s, 1H), 3,90 — 3,64
(m, 7,8H), 3,61 — 3,41 (m, 2,2H), 3,40-3,05 (m, 3H), 2,95-2,65 (m, 3H).

Vi du 79: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(5-phenyl-1,3-oxazol-4-
yl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

@) N
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Didu ché hop chit néu trén theo cach twong tu nhu dbi véi vi du 15 bang cach
st dung hop chét trung gian 23 va axit 5-phenyl-oxazol-4-carboxylic. Khéi lugng MS
(ESI) duoc tinh cho C2H23NsO2, 389,46; m/z tim théy, 390,2 [M+H]". '"H NMR
(CDCls): 7,91 (m, 2H), 7,86 (s, 1H), 7,46 — 7,33 (m, 3H), 6,28 (s, 1H), 4,03 — 3,83 (m,
3H), 3,74 (m, 2H), 3,64 — 3,47 (m, 3H), 3,08 —2,98 (m, 2H), 2,29 (m, 6H).

Vi du 80: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(5-phenylisoxazol-4-
yl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.
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Diéu ché hop chat néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
stt dung hop chit trung gian 23 va axit 5-phenyl-isoxazol-4-carboxylic. Khéi luong
MS (ESI) dugc tinh cho C22H23Ns502, 389,46; m/z tim théy, 390,2 [M+H]". 'H NMR
(CDCls): 8,37 (s, 1H), 7,84 — 7,75 (m, 2H), 7,49 — 7,36 (m, 3H), 6,30 (s, 1H), 4,00 —
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3,80 (m, 2H), 3,73 — 3,62 (m, 2H), 3,59-3,42 (m, 2H), 3,36 (dd, J = 11,7, 4,5 Hz, 1H),
3,16 — 2,85 (m, 3H), 2,37 — 2,22 (s, 6H).

Vi du 81: [5-(2-Isopropyl-6-metyl-pyrimidin-4-yl)-hexahydro-pyrolo[3,4-
c]pyrol-2-yl]-(2-[1,2,3]triazol-2-yl-phenyl)-metanon.

p/N O -
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N

Pidu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
stt dung hop chét trung gian 20 va 4-clo-2-isopropyl-6-metyl-pyrimidin. MS (ESI):
khéi luong duoc tinh cho CasHayN70, 417,51, m/z tim thdy 418,2 [M+H]", 'H NMR
(400 MHz, CDCl3): 7,99 (d, J = 8,0 Hz, 1H), 7,73 (s, 2H), 7,59 — 7,38 (m, 3H), 5,92
(s, 1H), 3,97 — 2,85 (m, 10H), 2,35 (s, 3H), 1,33 — 1,21 (m, 6H).

Vi du 82: 2-[(2-Bromophenyl)oarbonyl]-5-(4,6-dimety1pj1rimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo céch twong tu nhu d6i voi vi du 15 bing cach
sir dung hop chét trung gian 23 va axit 2-bromobenzoic. Khdi lugng MS (ESI) duoc
tinh cho C19H21BrN4O, 401,31; m/z tim thdy, 401,1, 403,1 [M+H]".

Vi du 83: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cich tuong ty nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 23 va hop chét trung gian 2. Khéi luong MS (ESI) duoc
tinh cho C21H23N70, 389.46; m/z tim thiy, 374,2 [M+H]". 'H NMR (CDCl3): 7,98 (d,
J = 8,1 Hz, 1H), 7,74 (br s, 2H), 7,55 — 7,48 (m, 1H), 7,42 (d, J = 4,1 Hz, 2H), 6,29 (s,
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1H), 3,93 — 3,81 (m, 2H), 3,64 (m, 3H), 3,48 (dd, J = 11,6, 4,2 Hz, 1H), 3,36 (br s,
1H), 3,08 — 2,86 (m, 3H), 2,30 (s, 6H).

Vi du 84: 2-(4,6-Dimetoxypyrimidin-2-y1)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

(\N 0 EN%/i

Diéu ché hop chit néu trén theo cach twong ty nhu di voi vi du 15 bang cach
stt dung hop chét trung gian 20 va 2-clo-4,6-dimetoxypyrimidin. Khéi luong MS (ESI)
dugc tinh cho C21H23N703, 421,46; m/z tim théy, 4222 [M+H]". '"H NMR (CDCl3):
8,05 — 7,95 (m, 2H), 7,75 (br s, 1H), 7,57 — 7,48 (m, 1H), 7,46-7,41 (m, 2H), 5,39 (s,
1H), 3,93 — 3,79 (m, 5H), 3,76 — 3,62 (m, 2H), 3,56 (dd, J = 11,8, 5,4 Hz, 1H), 3,49 —
3,33 (m, 2H), 2,96 (s, 3H), 2,89 (s, 3H).

Vi du 85: 2-[5-{[2-(4H-1,2,4-Triazol-3-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]quinoxalin.

N@N{ %

Piéu ché hop chit néu trén theo cach tuong tw nhu d6i voi vi du 15 bing cach

N//\NH 0O

sir dung hop chat trung gian 35 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi luong
MS (ESI) dugc tinh cho C23H21N70, 411,47; m/z tim théy, 412,2 [M+H]". 'TH NMR
(CDCls): 8,28 (s, 1H), 8,11 (d, J = 8,1 Hz, 1H), 8,01 (br s, 1H), 7,89 (dd, J = 8,2, 1,2
Hz, 1H), 7,69 (dd, J = 8.4, 1,0 Hz, 1H), 7,59 (ddd, J = 8,4, 7,0, 1.4 Hz, 1H), 7,55 —
7,43 (m, 2H), 7,42 — 7,33 (m, 2H), 3,89-4,00 (m, 2H), 3,82-3,72 (m, 2H), 3,71-3,64
(m, 1H), 3,55-3,42 (m, 2H), 3,20-2,98 (m, 3H).

Vi du 86: 2-[5-{[2-(4H-1,2,4-Triazol-3-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-1,3-benzoxazol.

N7 >NH O N
Sgeeo s
0
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Didu ché hop chit néu trén theo cach twong ty nhu ddi v6i vi du 15 bang cach
stt dung hop chét trung gian 28 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi luong
MS (ESI) dugc tinh cho C22H20N6O2, 400,43; m/z tim thay, 401,2 [M+H]". '"H NMR
(CDCls): 8,15-8,02 (m 2H), 7,56 — 7,40 (m, 2H), 7,347-7,30(m, 2H), 7,29 — 7,23 (m,
1H), 7,17 (td, J = 7,7, 1,1 Hz, 1H), 7,05 — 6,98 (m, 1H), 3,98 — 3,42 (m, 7H), 3,26 —
2,93 (m, 3H).

Vi du 87: 2-(4-Metylpyrimidin-2-y1)-5-{[2-(4H-1,2,4-triazol-3-
yl)phenyl]carbonyl}octahydro-pyrolo[3,4-c]pyrol.

N/\

Nl QMVN{\Q

Didu ché hop chit néu trén theo cach twong tw nhu ddi v6i vi du 15 bing cach
st dung hop chét trung gian 27 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi luong
MS (ESI) dugc tinh cho C20H21N70, 375,55; m/z tim théy, 376,2 [M+H]". 'TH NMR
(CDCls): 8,18 — 8,04 (m, 3H), 7,55,7,42 (m, 2H), 7,39 — 7,33 (m, 1H), 6,39 (d, J = 5,0
Hz, 1H), 3,96 — 3,79 (m, 2H), 3,77 — 3,63 (m, 2H), 3,62-3,55 (m, 1H), 3,46 — 3,37 (m,
2H), 3,15-3,06 (m, 1H), 3,05-2,98 (m, 1H), 2,95-2,90 (m, 1H), 2,33 (s, 3H).

Vi du 88: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(2-
etoxyphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

{ O;LN@H\:;

Piéu ché hop chét néu trén theo cach tuong tw nhu ddi v6i vi du 15 bing cach
sir dung hop chét trung gian 23 va axit 2-etoxybenzoic. Khéi luong MS (ESI) duoc
tinh cho C21H26N402, 366,46; m/z tim théy, 367.2 [M+H]". 'TH NMR (CDCls): 7,37 —
7,21 (m, 2H), 7,03 — 6,91 (m, 1H), 6,88 (d, J = 8,3 Hz, 1H), 6,26 (d, J = 20,0 Hz, 1H),
4,04 (q, J = 7,0 Hz, 2H), 3,95-3,85 (m, 2H), 3,76 (dd, J = 11,5, 7,3 Hz, 1H), 3,69-3,59
(m, 2H), 3,57 — 3,45 (m, 2H), 3,29-3,20 (m, 1H), 3,12 — 2,89 (m, 2H), 2,29 (s, 6H),
1,33 (t,J = 7,0 Hz, 3H).

Vi du 89: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[4-flo-2-

(triflometyl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Didu ché hop chit néu trén theo cach twong ty nhu di v6i vi du 15 bang cach
su dﬁng hop chit trung gian 23 va axit 2-triflometyl-4-flobenzoic. Khéi lwong MS
(EST) duogc tinh cho CaoHaoFsN4O, 408.4; m/z tim thiy, 409,2 [M+H]". 'H NMR
(CDCly): 7,46 — 7,27 (m, 3H), 6,37 — 6,25 (m, 1H), 4,01-3,87 (m, 2H), 3,82-3,76 (m
1H), 3,67-3,57 (m, 2H), 3,53 — 3,38 (m, 2H), 3,14 — 3,04 (m, 2H), 3,04-2,96 m, 1H),
2,31 (s 6H).

Vi du 90: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(4-flonaphtalen-1-
yl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

ON N/N\
I%N_

Piéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
sit dung hop chat trung gian 23 va axit 4-flo-naphtalen-1-carboxylic. Khéi lugng MS
(ESI) dugc tinh cho CxHaFN4O, 390,45; m/z tim thdy, 391,2 [M+H]". '"H NMR
(CDCl3): 8,16-8,10(m 1H), 7,92 — 7,82 (m, 1H), 7,63 — 7,53 (m, 2H), 7,403-7,36(m,
1H), 7,14 (dd, J = 10,2, 7,8 Hz, 1H), 6,31 (s, 1H), 4,14-4,06 (m, 1H), 3,95-3,89 (m,
1H), 3,84 — 3,63 (m, 3H), 3,50 — 3,37 (m, 2H), 3,17-3,08 (m, 2H), 2,98 — 2,90 (m, 1H),
2,30 (s, 6H).

Vi du 91: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[2-(1-
metyletyl)phenyl]carbonyl}octahydro-pyrolo[3,4-c]pyrol.

Piéu ché hop chéat néu trén theo cich tuong tu nhu d6i v6i vi du 15 bang cach
st dung hop chét trung gian 23 va axit 2-isopropyl-benzoic. Khéi lugng MS (ESI)
duoc tinh cho CaHasN4O, 364,48; m/z tim thdy, 365,3 [M+H]*, 'H NMR (CDCls):
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7,37 — 7,30 (m, 2H), 7,23 — 7,10 (m, 2H), 6,30 (s, 1H), 4,00-3,86 (m, 2H), 3,79-3,73
(m, 1H), 3,71-3,58 (m, 2H), 3,51-3,40 (m, 2H), 3,19 — 2,89 (m, 4H), 2,30 (s, 6H), 1,29
- 1,17 (m, 6H).

Vi du 92: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(3-metoxy-2-
metylphenyl)carbonyl]octahydro-pyrolo[3,4-c]pyrol.

0 N—
%\ N@j“*\N /
O
/

Diéu ché hop chit néu trén theo c4ch twong tw nhu di v6i vi du 15 bang cach
stt dung hop chét trung gian 23 va axit 3-metoxy-2-metyl-benzoic. Khéi luong MS
(ESI) duogc tinh cho C21HN4O2, 366,47; m/z tim thdy, 367,2 [M+H]". 'H NMR
(CDCl3): 7,19 (dd, J = 14,3, 6,5 Hz, 1H), 6,81 (dd, J = 14,3, 7,8 Hz, 2H), 6,30 (s, 1H),
4,01 — 3,85 (m, 2H), 3,83 (s, 3H), 3,77 (dd, J = 11,6, 7.3 Hz, 1H), 3,69-3,58 (m, 2H),
3,50 — 3,39 (m, 2H), 3,15 — 3,00 (m, 2H), 3,00 — 2,90 (m, 1H), 2,30 (s, 6H), 2,14 (s,
3H).

Vi du 93: 2-(4,6-Dimetylpyrimidin-2-yl)-5-(naphtalen-1-
ylcarbonyl)octahydropyrolo[3,4-c]pyrol.

oN N—</N\
EN_

Diéu ché hop chit néu trén theo cach twong ty nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 23 va axit naphtalen-1-carboxylic. Khéi luong MS (ESI)
duoc tinh cho CasHasN4O, 372,46; m/z tim thay, 373,2 [M+H]". 'H NMR (CDCl):
7,91 7,79 (m, 3H), 7,54 — 7,40 (m, 4H), 6,30 (s, 1H), 4,11 (dd, J = 12,8, 7.9 Hz, 1H),
3,92 (dd, J = 11,6, 7,6 Hz, 1H), 3,80 (dd, J = 12,8, 4,9 Hz, 1H), 3,75 — 3,64 (m, 2H),
3,49 — 3,36 (m, 2H), 3,17 — 3,06 (m, 2H), 2,97 — 2,87 (m, 1H), 2,31 (s, 6H).

Vi du 94: 2-[5-{[2-(4H-1,2,4-Triazol-3-
yl)phenyl]carbonyl}hexahydropyrolo[3.4-c]pyrol-2(1H)-yl]-3-(triflometyl)quinoxalin.
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Piéu ché hop chit néu trén theo cach twong ty nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 30 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi luong
MS (ESI) dugc tinh cho Ca4H20F4N70, 479,47; m/z tim thay, 480,2 [M+H]*. '"H NMR
(CDCls): 8,12 — 7,93 (m, 3H), 7,77 (dd, J = 8,5, 0,9 Hz, 1H), 7,69 (ddd, J = 8.4, 6.8,
1,4 Hz, 1H), 7,52 — 7,41 (m, 3H), 7,38-7,34 (m, 1H), 4,01 — 3,79 (m, 3H), 3,78 — 3,66
(m, 2H), 3,49 (dd, J = 23,0, 15,0 Hz, 2H), 3,16 — 2,88 (m, 3H).

Vi du 95: 2-Metyl-3-[5-{[2-(4H-1,2,4-triazol-3-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]quinoxalin.

R g

Diéu ché hop chit néu trén theo céch twong tu nhu dbi véi vi du 15 bang cach
st dung hop chét trung gian 29 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi lugng
MS (ESI) dugc tinh cho C24H23N70, 425,49; m/z tim thdy, 426,3 [M+H]". "H NMR
(CDCls): 8,13 (d, J = 7,3 Hz, 1H), 8,01 (s, 1H), 7,83 (dd, J = 8,2, 1,1 Hz, 1H), 7,72
(dd, J = 8,3, 1,0 Hz, 1H), 7,59 — 7,35 (m, 5H), 4,00 — 3,65 (m, SH), 3,47 (s, 2H), 3,22
—2,89 (m, 3H), 2,70 (s, 3H).

Vi du 96: 2-[6-Metyl-2-(triflometyl)pyrimidin-4-y1]-5-{[2-(4H-1,2,4-triazol-3-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

NANHO —
N= NAVL\N W
N‘S(F
F

F
Piéu ché hop chit néu trén theo cch tuwong tu nhu d6i v6i vi du 15 bang cach
st dung hop chét trung gian 31 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi luong
MS (ESI) duge tinh cho C21H20F3N70, 443,43; m/z tim thay, 444,2 [M+H]". 'H NMR
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(CDCls): 8,11 — 7,99 (m,2H), 7,55 — 7,42 (m, 2H), 7,37 — 7,29 (m, 1H), 6,17 (br s,
1H), 3,92-3,39 (m, 7H), 3,15-2,90 (m 3H), 2,42 (s, 3H).

Vi du 97: 2-[6-Metyl-2-(triflometyl)pyrimidin-4-yl1]-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

E
F
Pidu ché hop chit néu trén theo cich twong tu nhu ddi v6i vi du 15 bing cach
st dung hop chét trung gian 31 va hop chét trung gian 2. Khéi luong MS (ESI) duoc
tinh cho Ca1HaoF3N70, 443,43; m/z tim thdy, 444,2 [M+H]". '"H NMR (CDCls): 7,99
(d, J = 8,0 Hz, 1H), 7,74 (s, 2H), 7,58 — 7,49 (m, 1H), 7,48 — 7,38 (m, 2H), 6,22 (br s,
1H), 4,05 — 3,33 (m, 7H), 3,24 — 2,91 (m, 3H), 2,45 (s, 3H).

Vi du 98: 2-{[2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl}-5-[6-metyl-2-
(triflometyl)pyrimidin-4-yl]octahydropyrolo[3,4-c]pyrol.

(\No

/ N
F
F
Piéu ché hop chit néu trén theo cich twong tw nhu ddi voi vi du 15 bang cach
st dung hop chit trung gian 31 va hop chét trung gian 12. Khéi lugng MS (ESI) dugc
tinh cho C21H9oFsN70, 461,42; m/z tim thdy, 462,1 [M+H]*. '"H NMR (CDCL): 7,91 —
7,78 (m, 2H), 7,72 (s, 1H), 7,54 — 7,43 (m, 1H), 7,20 — 7,10 (m, 1H), 6,30-6,20 (br m,
1H), 4,07 — 3,52 (m, 6H), 3,42 — 3,02 (m, 4H), 2,47 (d, J = 19,9 Hz, 3H).

Vi du 99: 2-{[4-Flo-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl}-5-[6-metyl-2-
(triflometyl)pyrimidin-4-yl]octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chit néu trén theo cach tuong tu nhu ddi véi vi du 15 bang cach
sir dung hop chat trung gian 31 va hop chét trung gian 4. Khdi lugng MS (ESI) dugc
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tinh cho CatH1oFaN7O, 461,42; m/z tim thdy, 462,2 [M+H]". '"H NMR (CDCls): 7,76
(br s, 3H), 7,47 — 7,36 (m, 1H), 7,19 — 7,09 (m, 1H), 6,22 (br s, 1H), 4,05 — 3,32 (m,
7H), 2,98 (dd, J = 40,7, 34,8 Hz,3H), 2,44 (s, 3H).

Vi du 100: 2-(6-Metylpyrazin-2-yl)-5-{[5-metyl-2-(2H-1,2,3-triazol-2
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chit néu trén theo céch twong tu nhu dbi voi vi du 15 bang cach
st dung hop chét trung gian 8 va 2-clo-6-metyl-pyrazin. MS (ESI): khéi luong dugc
tinh cho C21H23N70, 389,46; m/z tim théy 390,2 [M+H]", 'H NMR (400 MHz,
CDCL): 7,87 — 7,81 (m, 1H), 7,75 — 7,53 (m, 4H), 7,35 - 7,29 (m, 1H), 7,24 - 7,18 (m,
1H), 3,94 — 3,83 (m, 1H), 3,80 — 3,66 (m, 2H), 3,64 — 3,54 (m, 1H), 3,50 — 3,30 (m,
3H), 3,12 — 2,90 (m, 3H), 2,41 (s, 2H), 2,38 (s, 3H).

Vi du 101: 2-(3,6-Dimetylpyrazin-2-yl)-5-{[2-flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

gasea
Diéu ché hop chit néu trén theo céch twong tu nhu di voi vi du 15 bang cach
st dung hop chit trung gian 34 va hop chét trung gian 12. MS (ESI): khéi luong duoc
tinh cho C.1H2FN70, 407,45; m/z tim thy 408,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,90 — 7,80 (m, 2H), 7,78 — 7,71 (m, 2H), 7,54 — 7,44 (m, 1H), 7,20 — 7,12 (m,
1H), 3,97 — 3,90 (m, 1H), 3,86 — 3,40 (m, 6H), 3,32 — 3,22 (m, 1H), 3,13 — 2,91 (m,
2H), 2,55 — 2,49 (m, 3H), 2,39 — 2,33 (m, 3H).

Vi du 102: 2-(4,6-Dimetylpyrimidin-2-y1)-5-[(5-metyl-2-pyrimidin-2-
ylphenyl)carbonyl] octahydropyrolo[3,4-c]pyrol.
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Didu ché hop chit néu trén theo céch twong tw nhu dbi voi vi du 15 bang cach
st dung hop chét trung gian 23 va axit 5-metyl-2-pyrimidin-2-yl-benzoic. MS (ESI):
khéi luong duge tinh cho CasHaeN6O, 414,51; m/z tim thay 415,2 [M+H]". '"H NMR
(400 MHz, CDCls): 8,74 (d, J = 4,9, 2H), 8,20 (d, J = 8,1, 1H), 7,34 — 7,28 (m, 1H),
7,17 = 7,15 (m, 1H), 7,10 — 7,03 (m, 1H), 6,29 (s, 1H), 3,95 — 3,79 (m, 2H), 3,76 —
3,61 (m, 3H), 3,59 — 3,40 (m, 2H), 3,18 — 3,10 (m, 1H), 3,09 — 2,87 (m, 2H), 2,41 (s,
3H), 2,30 (s, 6H).

Vi du 103: 2-(3,6-Dimetylpyrazin-2-yl)-5-[(5-metyl-2-pyrimidin-2-
ylphenyl)carbonyl] octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chit néu trén theo céch twong tu nhu ddi v6i vi du 15 bang cach
stt dung hop chét trung gian 34 va axit 5-metyl-2-pyrimidin-2-yl-benzoic. MS (ESI):
khéi lwgng duge tinh cho CasHaeNeO, 414,51; m/z tim thay 415,2 [M+H]". '"H NMR
(400 MHz, CDCl3): 8,77 (d, J = 4,9, 2H), 8,22 (d, J = 8,1, 1H), 7,73 (s, 1H), 7,34 -
7,29 (m, 1H), 7,21 — 7,16 (m, 1H), 7,11 (t, J = 4.8, 1H), 3,96 — 3,89 (m, 1H), 3,86 —
3,79 (m, 1H), 3,74 — 3,61 (m, 2H), 3,57 — 3,51 (m, 1H), 3,49 — 3,38 (m, 2H), 3,18 —
3,12 (m, 1H), 3,08 — 2,98 (m, 1H), 2,96 — 2,86 (m, 1H), 2,50 (s, 3H), 2,42 (s, 3H), 2,36
(s, 3H).

Vi du 104: 2-(3,6-Dimetylpyrazin-2-yl)-5-{[4-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

Rk
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Diéu ché hop chit néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
st dung hop chit trung gian 34 va hop chét trung gian 4. MS (ESI): khéi luong duoc
tinh cho CH»FN70, 407,45; m/z tim thdy 4082 [M+H]", 'H NMR (400 MHz,
CDCls) 7,83 — 7,72 (m, 4H), 7,42 (dd, J = 8,5, 5.8, 1H), 7,14 (ddd, J = 8.5, 7.8, 2.5,
1H), 3,94 — 3,86 (m, 1H), 3,82 — 3,74 (m, 1H), 3,73 — 3,60 (m, 2H), 3,56 — 3,47 (m,
1H), 3,42 — 3,31 (m, 2H), 3,10 — 2,82 (m, 3H), 2,50 (s, 3H), 2,36 (s, 3H).

Vi du 105: 2-(4,6-Dimetylpyrimidin-2-yl1)-5-{[5-iot-2-(2H-1,2,3-triazol-2-
yl)phenyl] carbonyl}octahydropyrolo[3,4-c]pyrol.

N O N
~

I

Diéu ché hop chit néu trén theo cach tuong tu nhu d6i v6i vi du 15 bang cach
str dung hop chit trung gian 23 va hop chét trung gian 12. MS (ESI): khéi lugng duoc
tinh cho CaiH2IN;O, 515,36; m/z tim thdy 516,1 [M+H]". 'H NMR (400 MHz,
CDCl): 7,87 — 7,80 (m, 1H), 7,79 — 7,67 (m, 4H), 6,30 (s, 1H), 3,94 — 3,82 (m, 2H),
3,74 — 3,56 (m, 3H), 3,53 — 3,30 (m, 2H), 3,13 — 2,85 (m, 3H), 2,29 (s, 6H).

Vi du 106: 4-[5-{[2-Flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-N,N-dimetyl-6-
(triflometyl)pyrimidin-2-amin.

F

F
ﬁ/N 0 ~(_Z<F
N-N Ni:‘i/\N 7 N
v=(
F N

Pidu ché hop chit néu trén theo cach tuong tw nhu ddi voi vi du 15 bang cach
stt dung hop chat trung gian 36 va hop chét trung gian 12. MS (ESI): khéi Iuong dugc
tinh cho CHF4N8O, 490,47; m/z tim thay 491,0 [M+H]". 'H NMR (400 MHz,
CDCls): 7,89 — 7,64 (m, 3H), 7,56 — 7,44 (m, 1H), 7,19 — 7,10 (m, 1H), 6,01 — 5,74 (m,
1H), 4,10 — 2,86 (m, 16H).

Vi du 107: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo|3,4-c]pyrol-2-
yl]-(2-flo-6-[1,2,3]triazol-2-yl-phenyl)-metanon.
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Phuong phép A:

[5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-(2-flo-6-
[1,2,3]triazol-2-yl-phenyl)-metanon.

B sung axit 2-flo-6-[1,2,3]triazol-2-yl-benzoic (Hop chét trung gian 12,
120,982, 75 wt%, 90,74g thuc t&, 438 mmol) va toluen (1L) vao binh cau day tron 3 ¢
31 duge lp dong khi nito, ddu do nhiét do, vo gia nhiét, thiét bi lam ngung tu, may
khudy co hoc, va thiét bi rira dung dich nuéc NaOH IN. Hén hop dugc lam 4m dén
50°C trong 1 gio bang cach khudy. Sau d6, hdn hop nay duge lam mét dén 25°C va bd
sung thionyl clorua (47,9 mL, 657 mmol). Hdn hop dugce lam Am trd lai dén 50°C va
duy tri trong thoi gian 1 gid. Trong sudt thoi gian nay, bd sung toluen (600 mL), natri
carbonat chira nudc (185,7 g, 1,75 mol trong 1,6 L nudc), va 2-(4,6-dimetyl-
pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrolsHOAc (Hop chét trung gian 23, 122 g,
438 mmol) vao 16 phan tmg hai vo 5L riéng r& duoc lap may khudy co hoc va dau do
nhiét d6. Hon hop hai pha nay dugc lam mat dén 0°C. Sau khi 1am mat dén 0°C, rét
huyén phu ban dau qua dung cu loc va lén trén hdn hop hai pha dugc khudy ciia amin
va natri carbonat chira nude. Hon hop dugc lam 4m dén nhiét do trong phong. Sau 2
gid, bd sung 2-(4,6-dimetyl-pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol*HOAc (4 g,
14 mmol) va hdn hop dugc khudy trong thoi gian 30 phut nita. O cubi giai doan nay,
cac 16p duge tach va bd sung 100mL metanol vao 16p hitu co. Lép hitu co nay dugce
lam kho trén MgSOs, dugce loc, va duge cd dac dé thu duogc chét rin mau tréng. Chat
rin nay duogc dua vao trong etanol (1,4 L) va duogc lam 4m dén 77°C. Sau d6, hon hop
duoc 1am mat dén 55°C va duoc gieo céy v6i vat liéu két tinh trude d6. (Luu y: Cac
mam duoc tao ra tr viée tao huyén phu san phém ban dau trong 2-propanol & nhiét do
trong phong [100 mg/mL]). Hn hop duoc lam mat dén nhiét do trong phong véi ty 16
5°C/gior. Sau khi khudy & nhiét do trong phong trong thoi gian 14 gid, hdn hop dugce
loc va duoc 1am kho dé thu duoc san pham cubi cing dudi dang chit rin két tinh mau
tring (136,84 g, 74%). '"H NMR (400 MHz, CDCls): 7,88 — 7,78 (m, 1,78H), 7,75 —
7,69 (s, 1,22H), 7,51 — 7,43 (m, 1H), 7,17 — 7,11 (m, 1H), 6,30 — 6,28 (m, 1H), 4,03 —
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3,48 (m, 7H), 3,29 — 3,21 (m, 1H), 3,15 — 2,92 (m, 2H), 2,30 (s, 6H). Khdi lugng MS
(ESI) duogc tinh cho C21H2FN-70, 407,19; m/z tim théy, 408 [M+H]". Anal. dugc tinh
cho C21H2FN;0 C, 61,90, H, 5,44, N, 24,06; tim thiy C, 61,83, H, 5,42, N, 24,08.
Phuong phép B:

Budc A: Lo phan trng nguyén khéi EasyMax dugc 1ip may khudy co hoc, déu
do nhiét do, thiét bi lam ngung tu va thiét bi rira NaOH. Sau d6, bd sung axit 2-flo-6-
triazol-2-yl benzoic (15,01 g, 72,5 mmol) va toluen (150,0 g), N, N dimetylformamit
(0,06 g, 0,26 mmol) vao vao 10 phan tng, phan Ging xay ra & 20°C trudc khi bd sung
thionyl clorua (11,31 g, 94,1 mmol) qua bom tiém. Sau d6, hdn hop phan Ung nay
duge gia nhiét dén 50°C trong thoi gian hon 15 phut va sau d6 dugc khudy & nhiét do
nay trong thoi gian 1,5 gio. Sau d6, hdn hop nay dugc gia nhiét dén 55°C va chung cit
20,4g dung moi trong chan khong dé thu dugce 139,4g dung dich clorua axit ma dung

dich nay duogc st dung nhu & budc C dudi day.

Buée B. Nap 2-(4,6-dimetylpyrimidin-2-yl)octahydropyrolo[3.4-c]pyrol, mudi
bis-HCI (21,01 g, 72,1 mmol) va toluen (60,1 g) vao 16 phan ng hai v6 500mL duoc
lip may khudy co hoc, nhiét ké va thiét bi lam ngung tu va huyén phi duoc khudy &
0°C. Sau do, hoa tan riéng r& natri carbonat (30,6 g, 288,7 mmol) trong nuéc (151,5 g)
va sau d6 bd sung vao huyén phu nay trong thoi gian hon 15 phut dé thu dugc dung

dich amin thé, ma dung dich nay duoc st dung truc tiép ¢ buée C.

Bugc C. B6 sung dung dich clorua axit thd thu duge tir buéc 1 va phan tng
dién ra & 0°C trong thdi gian 15 phut nita vao dung dich amin thd thu dugc tir buéc B
trong 10 phan ung 500mL & 0°C, sau d6 hon hop duge gia nhiét dén 30°C trong thoi
gian hon 30 phut. Trong sudt thoi gian nay, san phim bt dau két tia va 16p nude tao
thanh huyén phu. Sau d6, phan ting dugc 1am mét dén 20°C trong thoi gian hon 30
phut va duge khudy & nhiét do nay qua dém. Sau d6, hon hgp duge gia nhiét dén 75°C
trong thoi gian hon 40 phut va duoc khudy trong thoi gian 35 phat. Sau d6, ngimg
khudy va sau 30 phut, loai b6 16p nudc. Sau do, bd sung nuée (90,0 g) vao 16p hitu co
va hén hop duge khudy trong thoi gian 20 phit & 75°C, sau d6 nging khudy 1an nita.
Sau 10 phut, loai bo 16p nude. B6 sung nude (90,0 g) vao 16p vo co con lai va hdn hop
dugc khudy 1an nita & 75°C trong thdi gian 15 phut, truéc khi nging khudy, va sau 10
phut, loai bo 16p nudce lan nita. Sau d6 thuc hién chung cat dung dich toluen con lai (&
75°C, 350 mbar) dé loai bo 70mL dung mdi. Sau d6, dung dich con lai dugc lam mét
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dén 50°C, va duogc khudy trong thoi gian 20 phit trude khi bd sung dung dich cia vi
du 107 (0,04g, nhan két tinh dé bat ddu qua trinh két tinh). Sau d6, phan tng dugc
khudy at & 50°C trong thoi gian 1,5 gio, sau d6 16p méng huyén phu dugc lam mét dén
30°C trong thoi gian hon 1 gid, sau d6 dugc lam mat dén 0°C trong thoi gian hon 1
gio. Sau 90 phut, san phém duoc tach b:?mg cach loc hut, chit léng loc duoc duoc rira
bing xyclohexan (75 g), sau d6 dugc rira bang nuéc (85,0 g) va chét ling u6t duoc
lam khd trong chan khong & 55°C qua dém d& thu dugc hop chét néu trén (25,21 g,
83%), Panh gia do tinh khiét bang HPLC (99,3%, 99,6%, va 99,3 % dién tich (¢ 254,
235, va 280 nm, tuong ing).

Bude D: Bb sung san pham & bude C (20,0g, 48,9 mmol) vao 10 phan Gng
nguyén khdi EasyMax va sau do, bd sung than hoat tinh (Norit CN1, 2,00 g), etanol
(120,0 g) va 2-propanol (20,0 g). Hon hop dugc gia nhiét dén 85°C trong thoi gian hon
30 phut, sau dé dugc khudy trong thoi gian 45 phut, sau d6 duoc lam mat dén 75°C
trong thoi gian hon 15 phiit. Sau d6, hdn hop nay dugc loc qua thiét bi loc sgi thuy
tinh, thiét bi loc nay dugc rira bang 2-propanol (20,0 g) da dugc gia nhiét & budce trude
dén 70°C, Sau d6, dua phan loc vao 16 phan Gng hai vé 500mL duoc lap may khuéy co
hoc, thiét bi lam ngung tu va nhiét ké va duge gia nhiét dén 85°C, duoc khuéy trong
thoi gian 5 phut, dugc lam mat dén 55°C trong thoi gian hon 20 phut va sau 10 phut &
55°C, bd sung huyén phu & vi du 107 (0,02 g) trong 2-propanol ( 0,20 g). Lép moéng
huyén phu thu dugc dugc khudy & 55°C trong thoi gian 1 gio, sau d6 duge lam mat
dén 45°C trong thoi gian hon 1 gi va duge khudy trong thoi gian 30 phut trude khi
duoc 1am mat dén 0°C trong thoi gian hon 3 gio va dugc khudy & nhiét do nay qua
dém. Sau 13 gio, san phém duogc tach béng cach loc hut, chét léng loc dugce duoc ria
qua 10 phéan tmg bing 2-propanol (40,0 g, & 10°C) dé thu dwoc san pham chét dugc
lam kho trong chan khong & 60°C qua dém dé thu dugc hop chét néu trén (18,18 g,
91,3%) dudi dang chét rin két tinh mau tring nhat dén mau trang. Danh gia do tinh
khiét bang HPLC (99,7%., 99,8%, va 99,6 % dién tich (& 254, 235, va 280 nm, tuong
tng). Thir nghiém déi véi cac dung moi con du thu duge nhu sau: etanol 1089 ppm, 2-
propanol 348 ppm, toluen 202 ppm, xyclohexan <20 ppm.

Vi du 108: N N-Dimetyl-4-{5-[(5-metyl-2-pyrimidin-2-
ylphenyl)carbonyl]hexahydropyrolo [3.,4-c]pyrol-2(1H)-yl}-6-(triflometyl)pyrimidin-

2-amin.
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2

Diéu ché hop chét néu trén theo cach twong tuw nhu déi véi vi du 15 bang cach
st dung hop chét trung gian 36 va axit 5-metyl-2-pyrimidin-2-yl-benzoic. MS (ESI):
khdi luong dugce tinh cho CasHasF3N70O, 497,53; m/z tim théy 498,0 [M+H]". '"H NMR
(400 MHz, CDCl3): 8,67 (dd, J = 20,0, 4,9, 2H), 8,20 (d, J = 10,1, 1H), 7,34 — 7,30
(m, 1H), 7,19 — 7,15 (m, 1H), 7,13 — 7,03 (m, 1H), 5,85 (br s, 1H), 3,98 — 2,83 (m,
16H), 2,42 (s, 3H).

Vi du 109: 4-{5-[(5-Flo-2-pyrimidin-2-
ylphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-2(1H)-yl}-N,N-dimetyl-6-
(triflometyl)pyrimidin-2-amin.

78\
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F

Diéu ché hop chét néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
st dung hop chit trung gian 36 va hop chét trung gian 13. MS (ESI): khéi luong duge
tinh cho Ca4HsF4N;0, 501,49; m/z tim thady 502,0 [M+H]*. 'H NMR (400 MHz,
CDCl): 8,70 (d, J = 4,9, 2H), 8,38 — 8,31 (m, 1H), 7,24 — 7,17 (m, 1H), 7,14 — 7,02
(m, 2H), 5,86 (br s, 1H), 4,06 — 2,78 (m, 16H).

Vi du 110: 4-[5-{][5-Flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-N,N-dimetyl-6-

(triflometyl)pyrimidin-2-amin.

Diéu ché hop chéit néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
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str dung hop chét trung gian 36 va hop chét trung gian 1. MS (ESI): khéi lwong duoc
tinh cho C2H2F4NgO, 490,46; m/z tim théy 490,9 [M+H]*. '"H NMR (400 MHz,
CDCl3): 8,00 — 7,92 (m, 1H), 7,78 — 7,64 (m, 2H), 7,26 — 7,20 (m, 1H), 7,17 - 7,11 (m,
1H), 5,87 (br s, 1H), 3,96 — 2,87 (m, 16H).

Vi du 111: [5-(2-Dimetylamino-6-triflometyl-pyrimidin-4-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-(4-flo-2-[1,2,3]triazol-2-yl-phenyl)-metanon.

£ F

SN o F
™ N@Nﬁ
N=(

N___

/
F

Piéu ché hop chat néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 36 va hop chét trung gian 4. MS (ESI): khéi lugng dugce
tinh cho CxnHnF4NgO, 490,46; m/z tim thdy 4909 [M+H]", 'H NMR (400 MHz,
CDCls): 7,84 — 7,64 (m, 3H), 7,45 — 7,36 (m, 1H), 7,20 — 7,07 (m, 1H), 5,87 (br s, 1H),
4,04 —2,79 (m, 16H).

Vi du 112: 2-[(5-Metyl-2-pyrimidin-2-ylphenyl)carbonyl]-5-[6-metyl-2-
(triflometyl) pyrimidin-4-yl]octahydropyrolo[3.4-c]pyrol.

FF

Piéu ché hop chit néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 31 va axit 5-metyl-2-pyrimidin-2-yl-benzoic. MS (ESI):
khéi lugng duoc tinh cho C24HasF3NeO, 468,48; m/z tim thay 469,2 [M+H]". 'TH NMR
(400 MHz, CDCl3): 8,80 — 8,68 (m, 2H), 8,27 — 8,13 (m, 1H), 7,35 — 7,29 (m, 1H),
7,20 — 7,03 (m, 2H), 6,31 — 6,04 (m, 1H), 4,15 — 2,80 (m, 10H), 2,56 — 2,30 (m, 6H).

Vi du 113: 2-[(5-Flo-2-pyrimidin-2-ylphenyl)carbonyl]-5-(4-phenylpyrimidin-
2-yl)octahydropyrolo[3,4-c]|pyrol.
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Diéu ché hop chit néu trén theo céch twong ty nhu ddi v6i vi du 15 bing cach
sir dung hop chét trung gian 26 va hop chét trung gian 13. MS (ESI): khéi lwong duge
tinh cho Ca7HFNeO, 466,52; m/z tim thdy 467.2 [M+H]". 'H NMR (400 MHz,
CDCl): 8,72 — 8,66 (m, 2H), 8,44 — 8,29 (m, 2H), 8,16 — 8,02 (m, 2H), 7,53 — 7,45 (m,
3H), 7,21 — 7,14 (m, 1H), 7,10 — 7,06 (m, 1H), 7,01 — 6,98 (m, 1H), 6,87 (br s, 1H),
4,05 -3,50 (m, 7H), 3,31 — 2,98 (m, 3H).

Vi du 114: 2-{[5-Flo-2-(2H-1,2,3-triazol-2-yl)phenyl]|carbonyl }-5-[6-metyl-2-
(triflometyl)pyrimidin-4-yl]octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cich tuong ty nhu ddi voi vi du 15 bang cach
st dung hop chat trung gian 21 va 4-clo-6-metyl-2-triflometyl-pyrimidin. MS (ESD):
khéi luong duge tinh cho Co1H19FaN70, 461,42; m/z tim thdy 462,2 [M+H]*. '"H NMR
(400 MHz, CDCl3): 8,04 — 7,87 (m, 1H), 7,81 — 7,63 (m, 1H), 7,29 — 7,18 (m, 1H),
7,17 — 7,08 (m, 1H), 6,31 — 6,03 (m, 1H), 4,13 — 2,84 (m, 10H), 2,44 (s, 3H).

Vi du 115: [5-(2,6-Dimetyl-pyrimidin-4-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(5-flo-2-[1,2,3]triazol-2-yl-phenyl)-metanon.
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Piéu ché hop chit néu trén theo cich twong tu nhu d6i voi vi du 15 bang cach

sit dung hop chét trung gian 21 va 4-clo-2,6-dimetyl-pyrimidin. MS (ESI): khéi luong
duge tinh cho C21H»FN;0, 407,45, m/z tim thay 408,2 [M+H]". '"H NMR (CDCls)
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7,97 (dd, J = 9,0, 4,8 Hz, 1H), 7,73 (s, 2H), 7,25 — 7,19 (m, 1H), 7,16 — 7,10 (m, 1H),
5,94 (s, 1H), 3,95 — 2,88 (m, 10H), 2,50 (s, 3H), 2,34 (s, 3H).

Vi du 116: 4-{5-[(2-Flo-6-pyrimidin-2-
ylphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-2(1H)-yl}-N,N-dimetyl-6-

(triflometyl)pyrimidin-2-amin.

ar E

/

Diéu ché hop chét néu trén theo cach twong tw nhu dbi véi vi du 15 bang cach
st dung hop chét trung gian 36 va hop chét trung gian 14. MS (ESI): khéi luong duge
tinh cho CasHasF4N7O, 501,49; m/z tim thay 502,0 [M+H]". 'H NMR (400 MHz,
CDCl): 8,86 — 8,63 (m, 2H), 8,22 — 8,05 (m, 1H), 7,56 — 7,40 (m, 1H), 7,29 — 7,18 (m,
1H), 7,12 ( br s, 1H), 6,03 — 5,73 (m, 1H), 4,19 — 2,90 (m, 16H).

Vi du 117:  2-[(2-Flo-6-pyrimidin-2-ylphenyl)carbonyl]-5-[6-metyl-2-
(triflometyl) pyrimidin-4-yl]octahydropyrolo[3,4-c[pyrol.

7\

Diéu ché hop chét néu trén theo céch twong tu nhu d6i v6i vi du 15 bang cach

F

sit dung hop chét trung gian 31 va hop chét trung gian 14. MS (ESD): khéi lwong duge
tinh cho CasH20F4NeO, 472,45; m/z tim thdy 473,2 [M+H]*. 'H NMR (400 MHz,
CDCl): 8,81 — 8,72 (m, 2H), 8,21 — 8,01 (m, 1H), 7,54 — 7,42 (m, 1H), 7,27 — 7,20 (m,
1H), 7,18 — 7,10 (m, 1H), 6,36 — 6,04 (m, 1H), 4,19 — 2,93 (m, 10H), 2,60 — 2,29 (m,
3H).

Vi du 118: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[4-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl] carbonyl}octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
str dung hop chét trung gian 23 va hop chét trung gian 1. MS (ESI): khéi lugng duoc
tinh cho C21H2FN70, 408,45; m/z tim théy 4082 [M+H]". 'H NMR (400 MHz,
CDCl): 7,81 — 7,69 (m, 3H), 7,43 — 7,36 (m, 1H), 7,16 — 7,08 (m, 1H), 6,30 (s, 1H),
3,93 — 3,81 (m, 2H), 3,75 — 3,56 (m, 3H), 3,52 — 3,30 (m, 2H), 3,10 — 2,87 (m, 3H),
2,30 (s, 6H).

Vidu119: N,N,G-Trimetyl-2-[5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl }hexahydro pyrolo[3,4-c]pyrol-2(1H)-yl]pyrimidin-4-amin.
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Piéu ché hop chét néu trén theo céch twong tw nhu ddi v6i vi du 15 bang cach
stt dung hop chét trung gian 20 va (2-clo-6-metyl-pyrimidin-4-yl)-dimetyl-amin. MS
(ESI): khéi lugng duoc tinh cho CaoHaNsO, 418,50; m/z tim thay 419,2 [M+H]". 'H
NMR (400 MHz, CDCl3): 8,02 — 7,94 (m, 1H), 7,75 (s, 2H), 7,56 — 7,46 (m, 1H), 7,44
— 7,36 (m, 2H), 5,69 (s, 1H), 3,92 — 3,81 (m, 2H), 3,76 — 3,62 (m, 2H), 3,60 — 3,52 (m,
1H), 3,50 — 3,42 (m, 1H), 3,40 — 3,29 (m, 1H), 3,04 (s, 6H), 3,01 — 2,80 (m, 3H), 2,24
(s, 3H).

Vi du 120: N,N,4-Trimetyl-6-[5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl }hexahydro pyrolo[3,4-c]pyrol-2(1H)-yl]pyrimidin-2-amin.
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Diéu ché hop chit néu trén theo cich twong tu nhu d6i v6i vi du 15 bang cach
stt dung hop chit trung gian 20 va (4-clo-6-metyl-pyrimidin-2-yl)-dimetyl-amin. MS
(ESI): khoi luong duoc tinh cho Ca2Ha6NsO, 418,50; m/z tim théy 419,2 [M+H]'. 'H
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NMR (400 MHz, CDCl3): 8,01 — 7,95 (m, 1H), 7,80 — 7,65 (m, 2H), 7,57 — 7,48 (m,
1H), 7,45 — 7,35 (m, 2H), 5,51 — 5,39 (m, 1H), 3,91 — 2,85 (m, 19H).

Vi du 121: N,N-Dimetyl-4-[5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo [3,4-¢]pyrol-2(1H)-yl]-6-(triflometyl)pyrimidin-
2-amin.
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Diéu ché hop chét néu trén theo cach twong ty nhu ddi voi vi du 15 bing cach
st dung hop chét trung gian 20 va (4-clo-6-triflometyl-pyrimidin-2-yl)-dimetyl-amin.
MS (ESI): khéi luong duge tinh cho CxHosFaNgO, 472,47, m/z tim thiy 473,2
[M+H]". '"H NMR (400 MHz, CDCls: 8,02 — 7,95 (m, 1H), 7,73 (s, 2H), 7,57 — 7,50
(m, 1H), 7,46 — 7,39 (m, 2H), 5,97 — 5,75 (m, 1H), 3,99 — 2,80 (m, 16H).

Vi du 122: 2-(2,6-Dimetylpyrimidin-4-y1)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Piéu ché hop chét néu trén theo cach twong tu nhu ddi véi vi du 15 bing cach
st dung hop chat trung gian 20 va 4-clo-2,6-dimetyl-pyrimidin. MS (ESI): khéi luong
duoc tinh cho C21Hx:N70, 408.45; m/z tim thy 389,46 [M+H]"; m/z tim thay 390,2
[M+H]". '"H NMR (400 MHz, CDCl;): 8,01 — 7,95 (m, 1H), 7,74 (s, 2H), 7.56 — 7.37
(m, 3H), 6,01 — 5,85 (m, 1H), 3,99 — 2,86 (m, 10H), 2,50 (s, 3H), 2,34 (s, 3H).

Vi du 123: [5-(3,6-Dimetyl-pyrazin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
(5-metyl-2-[1,2,3]triazol-2-yl-phenyl)-metanon.
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Diéu ché hop chét néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
stt dung hop chat trung gian 19 va 3-clo-2,5-dimetyl-pyrazin. MS (ESI): khéi lugng
duge tinh cho CaxHasN70, 413,49, m/z tim thay 404,2 [M+H]*. 'H NMR (CDCls) 7,85
(d, J = 8,3 Hz, 1H), 7,78-7,70 (m, 3H), 7,35 — 7,29 (m, 1H), 7,25 - 7,21 (m, 1H), 3,92
— 3,85 (m, 1H), 3,80 — 3,72 (m, 1H), 3,70 — 3,59 (m, 2H), 3,53 — 3,47 (m, 1H), 3,45 —
3,23 (m, 1H), 3,04 — 2,78 (m, 4H), 2,50 (s, 3H), 2,42 (s, 3H), 2,36 (s, 3H).

Vi du 124: 2-[5-{[5-Flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3.4-c]pyrol-2(1H)-y1]-N,N,6-trimetylpyrimidin-

4-amin.
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Piéu ché hop chét néu trén theo cach tuong tu nhu dbi voi vi du 15 bang cach
sir dung hop chit trung gian 21 va (2-clo-6-metyl-pyrimidin-4-yl)-dimetyl-amin. MS
(ESI): khéi lwong dugc tinh cho C2HasFNgO, 435,49; m/z tim thay 437,3 [M+H]*. '"H
NMR (400 MHz, CDCl3): 7,99 — 7,93 (m, 1H), 7,73 (s, 2H), 7,23 — 7,18 (m, 1H), 7,15
— 7,12 (m, 1H), 5,69 (s, 1H), 3,88 — 3,80 (m, 2H), 3,71 — 3,62 (m, 2H), 3,59 — 3,52 (m,
1H), 3,49 — 3,32 (m, 2H), 3,15 — 2,83 (m, 9H), 2,24 (s, 3H).

Vi du 125: 2-(5-Metoxypyridin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydropyrolo [3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
sir dung hop chit trung gian 37 va 2-clo-5-metoxy-pyridin. MS (ESI): khéi luong duoc
tinh cho C23H23N30,S, 405,52; m/z tim thdy 406,2 [M+H]*. 'H NMR (400 MHz,
CDCls): 7,88 (d, J = 2,7, 1H), 7,54 — 7,47 (m, 1H), 7,45 — 7,31 (m, 4H), 7,25 - 7,19
(m, 1H), 7,18 — 7,12 (m, 1H), 7,06 — 6,88 (m, 1H), 6,30 — 6,13 (m, 1H), 3,94 — 2,47
(m, 13H).
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Vi du 126: 2-[(2-Etoxynaphtalen-1-yl)carbonyl]-5-(4-phenylpyrimidin-2-
yl)octahydro pyrolo[3.,4-c]pyrol.

Diéu ché hop chit néu trén theo cach tuong tw nhu dbi voi vi du 15 béng cach
stt dung hop chit trung gian 26 va axit 2-etoxy-naphtalen-1-carboxylic. MS (ESI):
khéi luong dugc tinh cho CaoHasN4O2, 464,57; m/z tim théy 4652 [M+H]". 'TH NMR
(400 MHz, CDClz): 8,42 — 8,33 (m, 1H), 8,14 — 7,98 (m, 2H), 7,89 — 7,61 (m, 3H),
7,53 — 7,43 (m, 3H), 7,41 — 7,18 (m, 3H), 7,01 — 6,95 (m, 1H), 4,31 — 2,91 (m, 12H),
1,49 — 1,23 (m, 3H).

Vi du 127: 2-{[5-Metyl-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl} - 5-(4-
phenylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.

€ SO TH

Piéu ché hop chét néu trén theo cach twong ty nhu d6i v6i vi du 15 bang cach
sir dung hop chét trung gian 19 va 2-clo-4-phenyl-pyrimidin. MS (ESI): khéi luong
duoc tinh cho CasHasN7O, 451,53; m/z tim thay 452,2 [M+H]*. '"H NMR (400 MHz,
CDCl;): 8,43 — 8,32 (m, 1H), 8,15 — 7,99 (m, 2H), 7,88 — 7,80 (m, 1H), 7,78 — 7,57 (m,
2H), 7,55 — 7,39 (m, 3H), 7,34 — 7,28 (m, 1H), 7,25 — 7,21 (m, 1H), 7,01 — 6,96 (m,
1H), 4,09 — 2,87 (m, 10H), 2,41 (s, 3H).

Vi du 128: (4-Clo-2-[1,2,3]triazol-2-yl-phenyl)-[5-(4,6-dimetyl-pyrimidin-2-
yl)-hexahydro-pyrolo[3.4-c]pyrol-2-yl]-metanon.

(\N o) N
N=

Cl

Diéu ché hop chét néu trén theo cch tuong ty nhu dbi v6i vi du 15 bang cach
sit dung hop chét trung gian 6 va 2-clo-4,6-dimetylpyrimidin. MS (ESI): khéi luong
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duoc tinh cho C21H2CIN7O, 423.91; m/z tim thiy 424,2 [M+H]". "H NMR (400 MHz,
CDCls): 8,03 (t,J = 10,1 Hz, 1H), 7,76 (s, 2H), 7,41 — 7,29 (m, 2H), 6,30 (s, 1H), 3,92
— 3,79 (m, 2H), 3,74-3,58 (m, 3H), 3,53 — 3,29 (m, 2H), 3,10 — 2,86 (m, 3H), 2,30 (s,
6H).

Vi du 129: 2-(4,6-Dimetoxypyrimidin-2-y1)-5-{[5-metyl-2-(2H-1,2,3-triazol-2-
yl)phenyl] carbonyl}octahydropyrolo[3,4-c]pyrol.

o
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Diéu ché hop chét néu trén theo cach twong tu nhu d6i v6i vi du 15 bang cach
st dung hop chit trung gian 19 va 2-clo-4,6-dimetoxypyrimidin. MS (ESI): khéi luong
duoc tinh cho CHasN7Os, 435,49; m/z tim thiy 436,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,85 (d, J = 8,3, 1H), 7,72 (s, 2H), 7,34 — 7,29 (m, 1H), 7,24 — 7,21 (m, 1H),
5,39 (s, 1H), 3,99 — 3,60 (m, 10H), 3,57 — 3,27 (m, 3H), 3,08 — 2,82 (m, 3H), 2,41 (s,
3H).

Vi du 130: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[5-metyl-2-(2H-1,2,3-triazol-2-
yl)phenyl] carbonyl}octahydropyrolo[3.4-c]pyrol.

<:"\‘ o) N=
N\
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Diéu ché hop chit néu trén theo cich twong tu nhu d6i v6i vi du 15 bang cach
sir dung hop chét trung gian 19 va 2-clo-4,6-dimetylpyrimidin. MS (ESI): khéi luong
dugce tinh cho C22HasN7O, 403,49; m/z tim théy 404,2 [M+H]". 'TH NMR (400 MHz,
CDCl): 7,84 (d, J = 8,3, 1H), 7,72 (br s, 2H), 7,33 — 7,29 (m, 1H), 7,23 — 7,20 (m,
1H), 6,29 (s, 1H), 3,91 — 3,80 (m, 2H), 3,73 — 3,54 (m, 3H), 3,50 — 3,24 (m, 2H), 3,07
—2,81 (m, 3H), 2,40 (s, 3H), 2,29 (s, 6H).

Vi du 131: 2-(4-Phenylpyrimidin-2-yl)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydro pyrolo[3.4-c]pyrol.
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Pidu ché hop chét néu trén theo cach tuong ty nhu ddi v6i vi du 15 bang cach
sir dung hop chét trung gian 26 va hop chét trung gian 2. MS (ESD): khéi lugng duoc
tinh cho CasHasN7O, 437,50; m/z tim thiy 4382 [M+H]" 'H NMR (400 MHz,
CDCls): 8,46 — 8,31 (m, 1H), 8,21 — 7,91 (m, 3H), 7,82 — 7,59 (m, 2H), 7,58 — 7,39 (m,
6H), 7,01 — 6,97 (m, 1H), 4,04 — 3,31 (m, 7H), 3,17 — 2,86 (m, 3H).

Vi du 132: 2-(4,6-Dimetylpyrimidin-2-y1)-5-{[5-(2-flophenyl)-2-metyl-1,3-
thiazol-4-yl]carbonyl} octahydropyrolo[3,4-c]pyrol.

@) N=—
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Piéu ché hop chét néu trén theo céch twong tu nhu d6i v6i vi du 15 bang cach
str dung hop chét trung gian 18 va 2-clo-4,6-dimetylpyrimidin. MS (ESI): khéi luong
dugc tinh cho Ca23H24FNsOS, 437,54; m/z tim théy 438.2 [M+H]". '"H NMR (400 MHz,
CDCl): 7,50 — 7,44 (m, 1H), 7,32 — 7,23 (m, 1H), 7,16 — 7,04 (m, 2H), 6,29 (s, 1H),
3,93 — 3,80 (m, 2H), 3,76 — 3,67 (m, 2H), 3,61 — 3,54 (m, 1H), 3,51 — 3,37 (m, 2H),
3,29 —3,22 (m, 1H), 3,03 — 2,87 (m, 2H), 2,73 (s, 3H), 2,30 (s, 6H).

Vi du 133: 2-[(2-Thiophen-2-ylphenyl)carbonyl]-5-[6-(triflometyl)pyridin-2-
yl]octahydro pyrolo[3,4-c]pyrol.
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Didu ché hop chét néu trén theo céch twong tu nhu dbi véi vi du 15 bang cach
st dung hop chét trung gian 37 va 2-clo-6-triflometyl-pyridin. MS (ESI): khéi lugng
dugc tinh cho CasHaoF3N3OS, 443.49; m/z tim thay 444,1 [M+H]". 'H NMR (400
MHz, CDCls): 7,62 — 7.33 (m, 5H), 7,29 — 7,05 (m, 2H), 7,04 — 6,80 (m, 2H), 6,37 (s,
1H), 4,01 — 2,47 (m, 10H).
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Vi du 134: 2-(6-Metylpyridin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

R

Pidu ché hop chat néu trén theo cach tuong tw nhu d6i voi vi du 15 bang cach
stt dung hop chét trung gian 37 va 2-clo-6-metyl-pyridin. MS (ESI): khéi luong duoc
tinh cho Ca3H2N30S, 389,52; m/z tim thdy 390,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,56 — 7,47 (m, 1H), 7,45 — 7,10 (m, 6H), 7,07 — 6,91 (m, 1H), 6,43 (d, J =
7,2, 1H), 6,04 (s, 1H), 3,96 — 2,57 (m, 10H), 2,38 (s, 3H).

Vi du 135: 2-(4-Metylpyrimidin-2-y1)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydro pyrolo[3.,4-c]pyrol.

Piéu ché hop chét néu trén theo cach tuong ty nhu d6i véi vi du 15 bing cach
sit dung hop chét trung gian 20 va 2-clo-4-metyl-pyrimidin. MS (ESI): khéi luong
duoc tinh cho CaoH21N7O, 375,43; m/z tim thay 376,2 [M+H]*. "H NMR (400 MHz,
CDCl): 8,17 (d, J = 5,0, 1H), 7,98 (d, J = 8,1, 1H), 7,75 (s, 2H), 7,56 — 7,48 (m, 1H),
7,44 — 7,40 (m, 2H), 6,40 (d, J = 5,0, 1H), 3,94 — 3,81 (m, 2H), 3,75 — 3,54 (m, 3H),
3,52 3,31 (m, 2H), 3,10 — 2,88 (m, 3H), 2,35 (s, 3H).

Vi du 136: 2-(4-Metylpyridin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydropyrolo[3.4-c]pyrol.

.

Piéu ché hop chét néu trén theo cach tuong ty nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 37 va 2-clo-4-metyl-pyridin. MS (ESI): khéi lwong duoc
tinh cho Cx3HxN30S, 389,52; m/z tim thdy 3902 [M+H]". 'H NMR (400 MHz,
CDCls): 8,00 (d, J = 5,2, 1H), 7,56 — 7,47 (m, 1H), 7,45 — 7,31 (m, 3H), 7,25 - 7,11
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(m, 2H), 7,09 — 6,90 (m, 1H), 6,42 (d, J = 5,2, 1H), 6,06 (br s, 1H), 3,98 — 2,59 (m,
10H), 2,27 (s, 3H).

Vi du 137: 2-(6-Metoxypyridin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro pyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo cach tuong ty nhu d6i voi vi du 15 bing cach
str dung hop chit trung gian 37 va 2-clo-6-metoxy-pyridin. MS (ESI): khéi lugng duoc
tinh cho C23H23N30,S, 405,52; m/z tim théy 406,2 [M+H]". 'H NMR (400 MHz,
CDCl): 7,56 — 7,47 (m, 1H), 7,46 — 7,30 (m, 4H), 7,25 — 7,12 (m, 2H), 7,09 — 6,90 (m,
1H), 6,01 (d, J = 7,6, 1H), 5,77 (br s, 1H), 3,85 (s, 3H), 3,71 — 2,59 (m, 10H).

Vi du 138: 2-(4,6-Dimetoxypyrimidin-2-yl)-5-[(2-thiophen-2-
ylphenyl)carbonyl]octahydro pyrolo[3,4-c]pyrol.
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Piéu ché hop chit néu trén theo céch twong tw nhu d6i voi vi du 15 bang cach
str dung hop chét trung gian 37 va 2-clo-4,6-dimetoxy-pyridin. MS (ESI): khéi lugng
duoc tinh cho Ca3H24N4O3S, 436,54; m/z tim thay 437,2 [M+H]". 'TH NMR (400 MHz,
CDCl): 7,52 (d, J = 7,5, 1H), 7,45 — 7,33 (m, 3H), 7,30 — 7,15 (m, 2H), 7,00 (br s,
1H), 5,38 (s, 1H), 3,97 — 2,60 (m, 16H).

Vi du 139: 2-{5-[(2-Thiophen-2-ylphenyl)carbonyl]hexahydropyrolo[3,4-
¢]pyrol-2(1H)-yl}-1,3-benzoxazol.

%N@N—(Zj@

Diéu ché hop chit néu trén theo cach tuwong ty nhu d6i voi vi du 15 bang cach
stt dung hop chét trung gian 37 va 2-clo-benzooxazol. MS (ESI): khéi Iwong duoc tinh
cho C24H21N30;S, 415,52; m/z tim thdy 416,1 [M+H]". 'H NMR (400 MHz, CDCls):
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7,83 — 6,68 (m, 11H), 4,20 — 2,47 (m, 10H).

Vi du 140: 2-[(2-Thiophen-2-ylphenyl)carbonyl]-5-[3-(triflometyl)pyridin-2-
ylJoctahydro pyrolo[3,4-c]pyrol.

Diéu ché hop chit néu trén theo cach twong tu nhu ddi voi vi du 15 bang cach
stt dung hop chét trung gian 37 va 2-clo-3-triflometyl-pyridin. MS (ESI): khéi luong
duoc tinh cho CasHaoF3N3OS, 443,49; m/z tim thiy 444,1 [M+H]". '"H NMR (400
MHz, CDCl3): 8,28 (dd, J = 4,7, 1.4, 1H), 7,79 (dd, J = 7.8, 1,8, 1H), 7,55 — 7,49 (m,
1H), 7,46 — 7,33 (m, 3H), 7,30 — 7,19 (m, 2H), 7,01 (br s, 1H), 6,71 (dd, J = 7,7, 4,7,
1H), 3,98 — 2,54 (m, 10H).

Vi du 141: [5-(4-Phenyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
[2-(4H-[1,2,4]triazol-3-yl)-phenyl]-metanon.

Diéu ché hop chit néu trén theo céch tuong tu nhu di v6i vi du 15 bang cach
st dung hop chét trung gian 26 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. MS (ESI):
khdi luong duge tinh cho CasH23N70, 437,50; m/z tim théy 438,2 [M+H]". 'TH NMR
(400 MHz, CDCls): 12,43 (br s, 1H), 8,36 (d, J = 5,2 Hz, 1H), 8,14 (d, J = 7,5 Hz,
1H), 8,08-7,91 (m, 3H), 7,60 — 7,42 (m, 5H), 7,39 — 7,31 (m, 1H), 6,98 (t, / = 6,1 Hz,
1H), 4,01-3,87 (m, 2H), 3,85 — 3,65 (m, 3H), 3,61-3,40 (m, 2H), 3,28 — 2,89 (m, 3H).

Vi du 142: 2-(4,6-Dimetoxypyrimidin-2-y1)-5-{[5-(2-flophenyl)-2-metyl-1,3-
thiazol-4-yl]carbonyl } octahydropyrolo[3,4-c]pyrol.

o
F s._N Oo—
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Diéu ché hop chét néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
str dung hop chit trung gian 18 va 2-clo-4,6-dimetoxypyrimidin. MS (ESI): khéi lugng
duge tinh cho CasHoFNsO3S, 469,54; m/z tim thiy 470,0 [M+H]". 'H NMR (400
MHz, CDCL): 7,47 (td, J = 7.6, 1,7, 1H), 7,32 — 7,24 (m, 1H), 7,17 — 7,11 (m, 1H),
7,10 — 7,03 (m, 1H), 5,39 (s, 1H), 3,94 — 3,78 (m, &8H), 3,75 — 3,65 (m, 2H), 3,61 (dd, J
= 12,8, 4,3, 1H), 3,45 — 3,35 (m, 2H), 3,24 (dd, J = 11,4, 5.4, 1H), 3,02 — 2,85 (m,
2H), 2,72 (s, 3H).

Vi du 143: 2-(4-Thiophen-2-ylpyrimidin-2-yl)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

~N © N
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Diéu ché hop chét néu trén theo céch twong tu nhu ddi v6i vi du 15 bang cach
sit dung hop chit trung gian 20 va 2-clo-4-thiophen-2-yl-pyrimidin. MS (ESI): khéi
lugng dugc tinh cho Ca3H21N70S, 443,53; m/z tim thay 444,1 [M+H]". '"H NMR (400
MHz, CDCl;s): 8,35 — 8,25 (m, 1H), 7,98 (d, J = 8,1, 1H), 7,80 — 7,63 (m, 3H), 7,56 —
7,38 (m, 4H), 7,18 — 7,09 (m, 1H), 6,85 (d, J = 5,2, 1H), 4,00 — 3,35 (m, 7H), 3,13 —
2,89 (m, 3H).

Vi du 144: 2-[5-{[2-(2H-1,2,3-Triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3.4-c]pyrol-2(1H)-yl]-1,3-benzoxazol.

f&@ﬂ@

Diéu ché hop chit néu trén theo cich twong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 20 va 2-clo-benzooxazol. MS (ESI): khéi lugng duoc tinh
cho CxHaoN6O2, 400,44; m/z tim théy 401,2 [M+H]". 'TH NMR (400 MHz, CDCls):
7,99 (d, J = 8,1, 1H), 7,74 ( s, 2H), 7,57 — 7,49 (m, 1H), 7,46 — 7,40 (m, 2H), 7,40 —
7,36 (m, 1H), 7,30 — 7,25 (m, 1H), 7,21 — 7,15 (m, 1H), 7,06 — 7,01 (m, 1H), 4,00 —
3,85 (m, 2H), 3,83 — 3,72 (m, 2H), 3,68 — 3,61 (m, 1H), 3,59 — 3,41 (m, 2H), 3,19 —
2,97 (m, 3H).
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Vi du 145: 2-{5-[(2-Etoxynaphtalen-1-yl)carbonyl]hexahydropyrolo[3,4-
¢]pyrol-2(1H)-yl}quinoxalin.

OQ L @

Pidu ché hop chét néu trén theo cach tuong ty nhu dbi véi vi du 15 bang cach
st dung 2-(hexahydro-pyrolo[3,4-c]pyrol-2-yl)-quinoxalin (Hop chét trung gian 35) va
axit 2-etoxy-naphtalen-1-carboxylic. MS (ESI): khéi lugng duge tinh cho Ca7Ha6N4O»,
438,53; m/z tim thdy 439,2 [M+H]". 'H NMR (400 MHz, CDCl): 8,32 (d, J = 16,4,
1H), 7,95 — 7,55 (m, 6H), 7,52 — 7,17 (m, 4H), 4,34 — 2,94 (m, 12H), 1,49 — 1,19 (m,
3H).

Vi du 146: 2-{5-[(5-Flo-2-pyrimidin-2-
ylphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-2(1H)-yl} quinoxalin.

B e

Piéu ché hop chét néu trén theo cach twong ty nhu ddi v6i vi du 15 bang cach
str dung hop chét trung gian 35 va hop chét trung gian 13. MS (ESI): khéi lwong duoc
tinh cho CasH2FNsO, 440,48; m/z tim thdy 441,2 [M+H]*. '"H NMR (400 MHz,
CDCl): 8,71 (d, J = 4,9, 2H), 8,37 — 8,30 (m, 2H), 7,92 — 7,88 (m, 1H), 7,72 — 7,69
(m, 1H), 7,63 — 7,57 (m, 1H), 7,43 — 7,37 (m, 1H), 7,23 — 7,17 (m, 1H), 7,11 — 7,05
(m, 2H), 4,03 — 3,93 (m, 2H), 3,87 — 3,70 (m, 3H), 3,67 — 3,56 (m, 2H), 3,26 — 3,03
(m, 3H).

Vi du 147: 2-(6-Etoxypyridin-2-yl)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydro pyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo cich twong ty nhu ddi v6i vi du 15 bang cach

stt dung hop chét trung gian 20 va 2-clo-6-etoxypyridin. MS (ESI): khéi lugng duoc
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tinh cho Cx»HaNgOa, 404,47; m/z tim thdy 405,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,98 (d, J = 8,1, 1H), 7,72 (s, 2H), 7,56 — 7,49 (m, 1H), 7,46 — 7,33 (m, 3H),
6,00 (d, J = 7,7, 1H), 5,83 (d, J = 7.9, 1H), 4,33 — 4,23 (m, 2H), 3,93 — 3,82 (m, 1H),
3,79 — 3,67 (m, 2H), 3,59 — 3,49 (m, 1H), 3,47 — 3,33 (m, 2H), 3,32 — 3,25 (m, 1H),
3,11 —2,86 (m, 3H), 1,38 (t, /= 17,1, 3H).

Vi du 148: 2-[(5-Flo-2-pyrimidin-2-ylphenyl)carbonyl]-5-[4-
(triflometyl)pyrimidin-2-yl]octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo cach twong tu nhu ddi voi vi du 15 bang cach
st dung hop chét trung gian 33 va hop chét trung gian 13. MS (ESI): khéi luong dugc
tinh cho CxnHisF4NeO, 459,42; m/z tim thdy 459,1 [M+H]". 'H NMR (400 MHz,
CDCL): 8,74 (d, J = 4,9, 2H), 8,60 — 8,28 (m, 2H), 7,23 — 7,04 (m, 3H), 6,84 — 6,75
(m, 1H), 4,03 — 2,97 (m, 10H).

Vi du 149: 2-[5-{[2-(2H-1,2,3-Triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]quinoxalin.

N

Diéu ché hop chét néu trén theo céch twong tu nhu dbi voi vi du 15 bang cach
st dung hop chét trung gian 20 va 2-cloquinoxalin. MS (ESI): khéi luong duoc tinh
cho CxsH2iN70, 411,47; m/z tim thdy 4122 [M+H]". 'H NMR (400 MHz, CDCls):
8,31 (s, 1H), 8,01 — 7,95 (m, 1H), 7,92 — 7,88 (m, 1H), 7,79 — 7,65 (m, 3H), 7,62 —
7,32 (m, 5H), 4,01 — 3,35 (m, 7H), 3,22 — 2,98 (m, 3H).

Vi du 150: 2-[(5-Flo-2-pyrimidin-2-ylphenyl)carbonyl]-5-(4-metoxypyrimidin-
2-yl)octahydropyrolo[3,4-c]pyrol.
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Piéu ché hop chit néu trén theo cach twong tu nhu dbi voi vi du 15 bang cach
str dung hop chét trung gian 32 va hop chét trung gian 13. MS (ESI): khéi lwong duge
tinh cho CaHaFNgOa, 420,45; m/z tim thay 421,2 [M+H]". 'H NMR (400 MHz,
CDCl): 8,73 (d, J = 4,9, 2H), 8,35 (dd, J = 8,8, 5,6, 1H), 8,06 (d, J = 5,7, 1H), 7,23 —
7,02 (m, 3H), 6,01 (d, J = 5,7, 1H), 4,01 — 3,43 (m, 10H), 3,23 — 2,90 (m, 3H).

Vi du 151: 2-(4-Furan-2-ylpyrimidin-2-yl)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

TN o

N-N i\ T On {/':F\

(O

Piéu ché hop chit néu trén theo céch twong tu nhu di voi vi du 15 bang cach
str dung hop chét trung gian 20 va 2-clo-4-furan-2-yl-pyrimidin. MS (ESI): khéi luong
duge tinh cho CasHaN7OS, 427,47; m/z tim thay 428,2 [M+H]". 'H NMR (400 MHz,
CDCls): 8,37 — 8,30 (m, 1H), 7,98 (d, J = 8,1, 1H), 7,80 — 7,37 (m, 6H), 7,20 — 7,11
(m, 1H), 6,89 (d, J = 5,1, 1H), 6,59 — 6,50 (m, 1H), 3,99 — 3,30 (m, 7H), 3,12 — 2,91
(m, 3H).

Vi du 152: 2-(5-Flopyridin-2-y1)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydro pyrolo[3,4-c]pyrol.

Diéu ché hop chit néu trén theo cach tuong tu nhu di v6i vi du 15 bang cach
st dung hop chét trung gian 20 va 2,5-diflopyridin. MS (ESI): khéi lugng duge tinh
cho C20H19FNgO, 378,41; m/z tim thay 379,2 [M+H]'. 'H NMR (400 MHz, CDCl):
8,03 (d, J =3.,0, 1H), 7,99 (d, J = 8,1, 1H), 7,73 (br s, 2H), 7,58 — 7,37 (m, 3H), 7,30 —
7,18 (m, 1H), 6,26 (dd, J = 9,1, 3,3, 1H), 3,95 — 3,84 (m, 1H), 3,77 — 3,24 (m, 6H),

150



48023 151/269

3,13 — 2,89 (m, 3H).

Vi du 153: 2-{[2-(2H-1,2,3-Triazol-2-yl)phenyl]carbonyl}-5-[4-
(triflometyl)pyrimidin-2-yl]octahydropyrolo[3,4-c]pyrol.

o) N N
Ch T
N/N N= F
F e
Piéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 20 va 2-clo-4-triflometyl-pyrimidin. MS (ESI): khoi
lugng duoc tinh cho CoHisF3N70O, 429,40; m/z tim thay 430,1 [M+H]*. '"H NMR (400
MHz, CDCl3): 8,58 — 8,40 (m, 1H), 7,99 (d, J = 8.1, 1H), 7,75 (br s, 2H), 7,56 — 7,48
(m, 1H), 7,45 — 7,39 (m, 2H), 6,80 (d, J = 4,9, 1H), 3,99 — 3,29 (m, 7H), 3,19 — 2,91
(m, 3H).
Vi du 154: 2-(4-Metoxypyrimidin-2-y1)-5-{[2-(1H-1,2,4-triazol-5-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo cach twong tu nhu dbi vé6i vi du 15 béng cach
sit dung hop chét trung gian 32 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. MS (ESI):
khdi luong duge tinh cho CaoHaiN;O, 391,44; m/z tim thay 392,2 [M+H]*. 'H NMR
(400 MHz, CDCl3): 8,16 — 7,92 (m, 3H), 7,55 — 7,44 (m, 2H), 7,39 — 7,34 (m, 1H),
6,00 (d, J = 5.8, 1H), 4,02 — 3,33 (m, 10H), 3,20 — 2,83 (m, 4H).

Vi du 155: 2-(3,6-Dimetylpyrazin-2-yl)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octa hydropyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo cach tuong tw nhu d6i voi vi du 15 bing cach
st dung hop chét trung gian 20 va 3-clo-2,5-dimetyl-pyrazin. MS (ESI): khéi lwong
duoc tinh cho C0H21N702, 391,44; m/z tim thay 390,2 [M+H]". '"H NMR (400 MHz,
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CDCls): 8,00 (d, J = 8,1, 1H), 7,88 — 7,67 (m, 3H), 7,62 — 7,39 (m, 3H), 3,90 (dd, J =
12.6, 7.6, 1H), 3,77 (dd, J = 10,7, 7.5, 1H), 3,72 — 3,60 (m, 2H), 3,52 (dd, J = 10,8,
5.1, 1H), 3,43 — 3,28 (m, 2H), 3,10 — 2,97 (m, 2H), 2,95 — 2,85 (m, 1H), 2,51 (s, 3H),
2,36 (s, 3H).

Vi du 156: 2-(4-Metoxypyrimidin-2-yl)-5-{[2-(2H-1, 2,3-triazol-2-
yl)phenyl]carbonyl}octa hydropyrolo[3,4-c]pyrol.

(\N o) EN%\}

Piéu ché hop chét néu trén theo cach twong ty nhu d6i voi vi du 15 bang cach
st dung hop chét trung gian 20 va 2-clo-4-metoxypyrimidin. MS (ESI): khéi luong
duoc tinh cho CaoH21N;02, 391,43; m/z tim thdy 392,2 [M+H]*. 'H NMR (400 MHz,
CDCls): 8,08 — 8,03 (m, 1H), 7,99 (d, J = 8,1, 1H), 7,75 (s, 2H), 7,57 — 7,48 (m, 1H),
7,44 — 7,41 (m, 2H), 6,00 (d, J = 5,7, 1H), 3,97 — 3,79 (m, 5H), 3,77 — 3,63 (m, 2H),
3,61 —3,53 (m, 1H), 3,50 — 3,30 (m, 2H), 3,09 — 2,89, (m, 3H).

Vi du 157: 2-{[5-Clo-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl }-5-(4,6-
dimetylpyrimidin-2-yl)octahydropyrolo[3.4-c]pyrol.

Lo
f gm%

Diéu ché hop chit néu trén theo cich tuong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 23 va hop chét trung gian 9. MS (ESI): khéi lugng duoc
tinh cho CaiH2:CIN7O, 423,91; m/z tim thdy 4242 [M+H]". 'H NMR (400 MHz,
CDClL): 7,95 (d, J = 8,7, 1H), 7,74 (s, 2H), 7,48 (dd, J = 8,7, 2,3, 1H), 7,40 (d, J =
2,3, 1H), 6,30 (s, 1H), 3,94 — 3,81 (m, 2H), 3,75 — 3,57 (m, 3H), 3,55 — 3,29 (m, 2H),
3,11 -2,78 (m, 3H), 2,30 (s, 6H).

Vi du 158: 2-{[4-Flo-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl }-5-(6-
metylpyrazin-2-yl)octahydropyrolo[3,4-c]pyrol.
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Piéu ché hop chit néu trén theo cach tuong ty nhu d6i v6i vi du 15 bang cach
str dung hop chét trung gian 22 va 2-clo-6-metyl-pyrazin. MS (ESI): khéi luong dugc
tinh cho CaoH20FN70, 393,43; m/z tim thay 394,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,82 — 7,69 (m, 4H), 7,64 (s, 1H), 7,40 (dd, J = 8.5, 5,8, 1H), 7,17 — 7,10 (m,
1H), 3,97 — 3,83 (m, 1H), 3,81 — 3,68 (m, 2H), 3,65 — 3,55 (m, 1H), 3,53 — 3,29 (m,
3H), 3,18 — 2,88 (m, 3H), 2,38 (s, 3H).

Vi du 159: 2-{[4-Flo-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl}-5-(4-
metoxypyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.

(N o N
o D
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Diéu ché hop chét néu trén theo cach twong tw nhu d&i véi vi du 15 bang cach
str dung hop chit trung gian 22 va 2-clo-4-metoxypyrimidin. MS (ESI): khéi luong
duoc tinh cho CaoH0FN7O2, 409,43; m/z tim thay 388,3 [M+H]". 'H NMR (400 MHz,
CDCl): 8,06 (d, J = 5,7, 1H), 7,88 — 7,62 (m, 3H), 7,45 — 7,37 (m, 1H), 7,18 — 7,10
(m, 1H), 6,01 (d, J = 5,7, 1H), 4,00 — 3,81 (m, 5H), 3,70 (dd, J = 20,4, 8,4, 2H), 3,62 —
3,53 (m, 1H), 3,51 — 3,28 (m, 2H), 3,13 — 2,84 (m, 3H).

Vi du 160: 2-(4,6-Dimetoxypyrimidin-2-yl1)-5-{[4-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl] carbonyl}octahydropyrolo[3,4-c]pyrol.
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Piéu ché hop chét néu trén theo cich twong tu nhu d6i v6i vi du 15 bang cach
str dung hop chat trung gian 22 va 2-clo-4,6-dimetoxypyrimidin. MS (ESI): khéi luong
duoc tinh cho Ca1H2FN70s, 439,45; m/z tim thdy 440,2 [M+H]". '"H NMR (400 MHz,
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CDCls): 7,86 — 7,66 (m, 3H), 7,47 — 7,34 (m, 1H), 7,17 — 7,06 (m,1H), 5,40 (s, 1H),
3,98 — 3,77 (m, 8H), 3,76 — 3,61 (m, 2H), 3,60 — 3,52 (m, 1H), 3,50 — 3,29 (m, 2H),
3,09 — 2,84 (m, 3H).

Vi du 161: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(5-metoxy-2-[1,2,3]triazol-2-yl-phenyl)-metanon.

(N o
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Piéu ché hop chét néu trén theo céch tuong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 23 va hop chét trung gian 10. MS (ESI): khéi luong duoc
tinh cho CuHasN7Oa, 419,49; m/z tim thay 420,3 [M+H]". 'H NMR (400 MHz,
CDCls): 7,85 (d, 1H), 7,74 — 7,64 (m, 2H), 7,07 — 6,99 (m, 1H), 6,94 — 6,88 (m, 1H),
6,27 (s, J = 20,0, 1H), 3,94 — 3,75 (m, 5H), 3,73 — 3,25 (m, 5H), 3,08 — 2,81 (m, 3H),
2,32 - 2,27 (m, 6H).

Vi du 162: (2-Flo-6-[1,2,3]triazol-2-yl-phenyl)-[ 5-(4-metoxy-pyrimidin-2-yl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.

(N o N\
ol 30D
F O—

Diéu ché hop chéit néu trén theo céch twong ty nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 12 va 2-clo-4-metoxypyrimidin. MS (ESI): khéi luong
duoc tinh cho Ca0H20FN702, 409,42; m/z tim thay 410,2 [M+H]". "H NMR (400 MHz,
CDCl3): 8,10 — 8,01 (m, 1H), 7,92 — 7,78 (m, 2H), 7,73 (s, 1H), 7,53 — 7,41 (m, 1H),
7,19 — 7,06 (m, 1H), 6,03 — 5,97 (m, 1H), 4,02 — 3,46 (m, 10H), 3,33 — 3,20 (m, 1H),
3,16 — 2,88 (m, 2H).

Vi du 163: 6-Clo-2-{5-[(2,4-dimetoxyphenyl)carbonyl]hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl}-1,3-benzothiazol.
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S e

Pidu ché hop chit néu trén theo cach twong ty nhu ddi véi vi du 15 bang cach
st dung hop chat trung gian 40 va axit 2,4-dimetoxybenzoic. MS (ESI): khéi Iwong
dugc tinh cho CaxHanCIN3OsS, 443,96; m/z tim thay 444,2 [M+H]*.

Vi du 164: 2-(Biphenyl-2-ylcarbonyl)-5-(4-phenylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

QP esch

Pidu ché hop chit néu trén theo cich twong tu nhu ddi v6i vi du 15 bang cach
str dung hop chét trung gian 26 va axit biphenyl-2-carboxylic. Khéi luong MS (ESI)
duoc tinh cho CaoHasN4O, 446,56; m/z tim thdy, 447,3 [M+H]",

Vi du 165: 2-{5-[(2,6-Dimetoxyphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-

SO

Diéu ché hop chit néu trén theo cach tuong tu nhu dbi voi vi du 15 béng cach

2(1H)-yl1} quinoxalin.

sir dung hop chét trung gian 35 va axit 2,6-dimetoxybenzoic. Khéi lugng MS (ESI)
duoc tinh cho Ca3H2sN4Os, 404,47; m/z tim thay, 405,3 [M+H]".

Vi du 166: 2-[(2,6-Dimetoxyphenyl)carbonyl]-5-(4-phenylpyrimidin-2-
yl)octahydropyrolo [3,4-c]pyrol.

@) N
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Diéu ché hop chét néu trén theo cach twong tu nhu ddi véi vi du 15 bang cach
st dung hop chét trung gian 26 va axit 2,6-dimetoxybenzoic. Khéi lugng MS (ESI)

dugc tinh cho CasHa6N4O3, 430,51; m/z tim théy, 431,2 [M+H]".
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Vi du 167: 2-[(2,4-Dimetoxyphenyl)carbonyl]-5-(4-phenylpyrimidin-2-
yl)octahydropyrolo [3,4-c]pyrol.
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Piéu ché hop chét néu trén theo cach twong tu nhu d6i vai vi du 15 bing cach
st dung hop chét trung gian 26 va axit 2,4-dimetoxybenzoic. Khéi lwong MS (ESI)
duoc tinh cho CasHasN4O3, 430,51; m/z tim théy, 431,2 [M+H]".

Vi du 168: 2-[5-(Biphenyl-2-ylcarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

Piéu ché hop chét néu trén theo cach twong ty nhu déi voi vi du 15 bang cach

yl]quinoxalin.

stt dung hop chét trung gian 35 va axit biphenyl-2-carboxylic. Khéi luong MS (ESI)
duoc tinh cho C27H24N40, 420,52; m/z tim théy, 421,3 [M+H]".

Vi du 169: 2-[5-(Biphenyl-2-ylcarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

@wiﬂ@

Piéu ché hop chéit néu trén theo cach tuong tw nhu ddi véi vi du 15 bang cach

yl]-1,3-benzothiazol.

st dung hop chét trung gian 17 va 2-clo-benzothiazol. Khéi luong MS (ESI) dugc tinh
cho Ca6H23N308, 425,56; m/z tim thay, 426,2 [M+H]".

Vi du 170: 2-{5-[(2,4-Dimetoxyphenyl)carbonyl|hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl}-4-metylquinolin.
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Diéu ché hop chit néu trén theo cach tuong ty nhu ddi vé6i vi du 15 bang cach
stt dung hop chét trung gian 38 va 2-clo-4-metyl-quinolin. Khéi lugng MS (ESI) duoc
tinh cho CasH7N30s, 417,51; m/z tim thiy, 418,3 [M+H]".

Vi du 171: 2-{5-[(2,4-Dimetoxyphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl}-6-metoxy-1,3-benzothiazol.

O\

Piéu ché hop chit néu trén theo céch tuong tu nhu ddi voi vi du 15 bang cach
sir dung hop chét trung gian 38 va 2-clo-6-metoxy-benzothiazol. Khéi lugng MS (ESI)
duge tinh cho Ca3HasN304S, 439,54; m/z tim thay, 440,2 [M+H]".

Vi du 172: 2-{5-[(2,4-Dimetoxyphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl}-6-metyl-1,3-benzothiazol.

d’f@@@%@
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Piéu ché hop chit néu trén theo cich twong tu nhu ddi v6i vi du 15 bang cach
str dung hop chat trung gian 38 va 2-clo-6-metyl-benzothiazol. Khéi luong MS (ESI)
duge tinh cho Ca3HasN3O3S, 423,54; m/z tim thy, 424,2 [M+H]".

Vi du 173: 2-(Biphenyl-2-ylcarbonyl)-5-(6-metylpyridin-2-
yl)octahydropyrolo[3,4-c]pyrol.

DY o e
“

Diéu ché hop chit néu trén theo cach twong tu nhu di voi vi du 15 bang cach

st dung hop chit trung gian 17 va 2-clo-6-metyl-pyridin. Khéi lugng MS (ESI) duoc
tinh cho CasH25N430, 383,5; m/z tim thay, 384,3 [M+H]".

Vi du 174: 2-(Biphenyl-2-ylcarbonyl)-5-(4-metylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.
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Regans

Diéu ché hop chét néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
st dung hop chét trung gian 17 va 2-clo-4-metyl-pyrimidin. Khéi luong MS (ESI)
duge tinh cho C24H24N4O, 384,49; m/z tim thdy, 385,2 [M+H]".

Vi du 175: 2-[5-(Biphenyl-2-ylcarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

Diéu ché hop chét néu trén theo cach twong tu nhu dbi vé6i vi du 15 béng cach

yl]quinolin.

stt dung hop chét trung gian 17 va 2-clo-quinolin. Khéi lugng MS (ESI) dugc tinh cho
C2sH2sN30, 419,53; m/z tim thdy, 420,3 [M+H]*.

Vi du 176: 2-[5-(Biphenyl-2-ylcarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl]-6-flo-1,3-benzothiazol.

Diéu ché hop chét néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
st dung hop chét trung gian 17 va 2-clo-6-flo-benzothiazol. Khdi lugng MS (ESI)
duoc tinh cho Ca6H2»FN30S, 443,55; m/z tim théy, 4442 [M+H]".

Vi du 177: 2-(Biphenyl-2-ylcarbonyl)-5-(4-metoxypyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

&, >
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Diéu ché hop chit néu trén theo cach twong ty nhu ddi véi vi du 15 bang cach
st dung hop chét trung gian 17 va 2-clo-4-metoxypyrimidin. Khéi luong MS (ESI)
duge tinh cho C24H24N402, 400,48; m/z tim thay, 401,2 [M+H]".

Vi du 178: 2-[5-(Biphenyl-2-ylcarbonyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

Poct

Diéu ché hop chit néu trén theo cach twong ty nhu ddi voi vi du 15 bang cach

yl]-4-metylquinolin.

stt dung hop chét trung gian 17 va 2-clo-4-metyl-quinolin. Khéi luong MS (ESI) duoc
tinh cho C2oH27N30, 433,56; m/z tim thay, 434,3 [M+H]".

Vi du 179: (2,4-Dimetoxy-phenyl)-[ 5-(4-metoxy-pyrimidin-2-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon.

S

Diéu ché hop chit néu trén theo céch twong tw nhu déi voi vi du 15 bang cach
stt dung hop chét trung gian 38 va 2-clo-4-metoxypyrimidin. MS (ESI): khéi lwong
duoc tinh cho C20H24N4O4, 384,43; m/z tim thiy 385,2 [M+H]",

Vi du 180: (5-Benzooxazol-2-yl-hexahydro-pyrolo[3.4-c]pyrol-2-yl)-(2-

metoxy-phenyl)-metanon.
O N
- >»QC< g
O

Piéu ché hop chit néu trén theo céch twong tu nhu d6i v6i vi du 15 bang cach
stt dung hop chét trung gian 28 va axit 2-metoxybenzoic. MS (ESI): khéi luong dugc
tinh cho C21H21N303, 363,42; m/z tim thiy 364.,2 [M+H]".

Vi du 181: (2-Pyridin-3-yl-phenyl)-(5-quinoxalin-2-yl-hexahydro-pyrolo[3,4-
c]pyrol-2-yl)-metanon.
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Diéu ché hop chét néu trén theo cach twong ty nhu di v6i vi du 15 bang cach
str dung hop chit trung gian 35 va axit 2-pyridin-3-yl-benzoic. MS (ESD): khéi luong
duoc tinh cho CagHsNsO, 421,51; m/z tim thdy 422,3 [M+H]".

Vi du 182: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-[2-(1H-imidazol-2-yl)-phenyl]-metanon.

@ N 0 N
NH N N—/ N
iji> N=

Didu ché hop chét néu trén theo céch twong tu nhu d6i voi vi du 15 bang cach
stt dung hop chét trung gian 23 va axit 2-(1H-imidazol-2-yl)-benzoic. Khéi lugng MS
(ESI) duoc tinh cho C22H24N6O, 388,47; m/z tim théy, 398,2 [M+H]".

Vi du 183: (5-Benzooxazol-2-yl-hexahydro-pyrolo[3,4-c]pyrol-2-y1)-(2,4-

dimetoxy-phenyl)-metanon.
(0] _<N
O
6]
g
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Diéu ché hop chit néu trén theo cich tuong tu nhu déi voi vi du 15 bang cach
st dung hop chét trung gian 28 va axit 2,4-dimetoxybenzoic. MS (ESI): khéi lugng
duge tinh cho C22Ha3N304, 393,45; m/z tim thay 394,2 [M+H]".

Vi du 184: (5-Benzooxazol-2-yl-hexahydro-pyrolo[3.4-c]pyrol-2-yl)-biphenyl-

O @) N
NQQH/O
<
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Diéu ché hop chat néu trén theo cach twong tw nhu d6i voi vi du 15 bang cach
str dung hop chat trung gian 17 va 2-clo-benzooxazol. MS (ESI): khéi lwong dugc tinh
cho CasH23N302, 409,49; m/z tim thdy 410,2 [M+H]".

Vi du 185: (2,4-Dimetoxy-phenyl)-[5-(6-metyl-pyridin-2-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon.
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Diéu ché hop chét néu trén theo cach twong ty nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 38 va 2-clo-6-metyl-pyridin. MS (ESI): khéi luong duoc
tinh cho C21HasN303, 367,45; m/z tim thay 368,3 [M+H]".

Vi du 186: (2,4-Dimetoxy-phenyl)-[ 5-(4-metyl-pyrimidin-2-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon.

gt
O\

Diéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
str dung hop chét trung gian 38 va 2-clo-4-metylpyrimidin. MS (ESI): khéi lugng duoc
tinh cho C20H24FN4O3, 368,43; m/z tim thay 369,3 [M+H]".

Vi du 187: Biphenyl-2-yl-[5-(6-metoxy-benzothiazol-2-yl)-hexahydro-

pyrolo[3.,4-c]pyrol-2-yl]-metanon.

S,

Diéu ché hop chét néu trén theo c4ch tuong ty nhu d6i vai vi du 15 bang cach
st dung hop chit trung gian 17 va 2-clo-6-metoxy-benzothiazol. MS (ESI): khéi lwong
duoc tinh cho Ca7HasN3028, 455,57; m/z tim thay 456,2 [M+H]".

Vi du 188: Biphenyl-2-yl-[5-(6-metyl-benzothiazol-2-yl)-hexahydro-
pyrolo[3.,4-c]pyrol-2-yl]-metanon.
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Pidu ché hop chit néu trén theo cach tuong tu nhu d6i v6i vi du 15 bang cach
sir dung hop chit trung gian 17 va 2-clo-6-metyl-benzothiazol. MS (ESI): khéi lwong
duoc tinh cho Ca7HasN;0S, 439,57; m/z tim thiy 440,2 [M+H]".

Vi du 189: [5-(6-Clo-benzothiazol-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
(2,6-dimetoxy-phenyl)-metanon.

) N
—@@ﬂﬁ
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\

Pidu ché hop chit néu trén theo cach twong tw nhu d6i v6i vi du 15 bang cach
st dung hop chét trung gian 40 va axit 2,6-dimetoxybenzoic. MS (ESI): khéi luong
duoc tinh cho C22H22CIN3O3S, 443,96, m/z tim théy 4442 [M+H]".

Vi du 190: Biphenyl-2-yl-[5-(6-clo-benzothiazol-2-yl)-hexahydro-pyrolo| 3,4-

Diéu ché hop chit néu trén theo cich tuong tu nhu d6i v6i vi du 15 bang cach

c]pyrol-2-yl]-metanon.

st dung hop chét trung gian 40 va axit biphenyl-2-carboxylic. MS (ESI): khéi luong
duoc tinh cho CasHaaCIN3O3S, 459,99; m/z tim thay 460,2 [M+H]".

Vi du 191: (2,4-Dimetoxy-phenyl)-(5-quinoxalin-2-yl-hexahydro-pyrolo[3,4-
c|pyrol-2-yl)-metanon.

@) N
O
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Diéu ché hop chit néu trén theo cach tuong ty nhu d6i v6i vi du 15 bing cach
st dung hop chat trung gian 35 va axit 2,4-dimetoxybenzoic. MS (ESI): khéi luong

duoc tinh cho CasHasN4O3, 404.,47; m/z tim thy 405,3 [M+H]*.
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Vi du 192: (5-Benzooxazol-2-yl-hexahydro-pyrolo[3,4-c]pyrol-2-y1)-(2,6-

dimetoxy-phenyl)-metanon.
0] 4<N
o ST
@ O
0
\

Didu ché hop chit néu trén theo cach twong ty nhu d6i voi vi du 15 bing cach
st dung hop chét trung gian 41 va 2-clo-benzooxazol. MS (ESI): khéi lwong duoc tinh
cho C22H23N304, 393.45; m/z tim thdy 394,2 [M+H]".

Vi du 193: (4'-Metyl-biphenyl-2-y1)-(5-quinoxalin-2-yl-hexahydro-pyrolo[3,4-
c|pyrol-2-yl)-metanon.

S
Shate
Diéu ché hop chét néu trén theo cach twong ty nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 35 va axit 4'-metyl-biphenyl-2-carboxylic. MS (ESI): khéi
lugng duoc tinh cho CagHoeN4O, 434,55; m/z tim thay 435,3 [M+H]".
Vi du 194: (5-Quinoxalin-2-yl-hexahydro-pyrolo[3,4-c]pyrol-2-yl)-(4'-
triflometyl-biphenyl-2-yl)-metanon.

ij
g

Diéu ché hop chit néu trén theo cach twong tu nhu ddi v6i vi du 15 bing cach
st dung hop chét trung gian 35 va axit 4'-triflometyl-biphenyl-2-carboxylic. MS (ESI):
khoi lugng duoce tinh cho CagHa3F3N4O, 488,50; m/z tim théy 489,2 [M+H]".

Vi du 195: (4'-Metyl-biphenyl-2-yl1)-[ 5-(4-phenyl-pyrimidin-2-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon.
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Diéu ché hop chit néu trén theo céch twong tu nhu ddi voi vi du 15 bang cach
st dung hop chét trung gian 26 va axit 4'-metyl-biphenyl-2-carboxylic. MS (ESI): khéi
lwong dugc tinh cho C30HasN4O, 460,58; m/z tim thiy 461,3 [M+H]".

Vi du 196: [5-(4-Phenyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
(4'-triflometyl-biphenyl-2-yl)-metanon.

5
&

Diéu ché hop chét néu trén theo céch twong tu nhu d6i v6i vi du 15 bing cach
st dung hop chat trung gian 26 va axit 4'-triflometyl-biphenyl-2-carboxylic. MS (ESI):
khéi luong duge tinh cho C3oHssF3N4O, 514,56; m/z tim thdy 515,3 [M+H]".

Vi du 197: (4-Metoxy-2-metyl-phenyl)-(5-quinoxalin-2-yl-hexahydro-
pyrolo[3,4-c]pyrol-2-yl)-metanon.

Diéu ché hop chit néu trén theo cch twong tu nhu d6i v6i vi du 15 bang cach
sit dung hop chat trung gian 35 va axit 4-metoxy-2-metyl-benzoic. MS (ESI): khbi
luong dugce tinh cho C23HauN4O», 388,47; m/z tim thay 389.2 [M+H]".

Vi du 198: (3'-Clo-biphenyl-2-yl)-[ 5-(4-phenyl-pyrimidin-2-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon.
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Diéu ché hop chét néu trén theo cach tuong ty nhu ddi v6i vi du 15 bang cach
st dung hop chét trung gian 26 va axit 3'-clo-biphenyl-2-carboxylic. MS (ESI): khéi
luong dugc tinh cho C2oHasCIN4O, 480,99; m/z tim thay 481,2 [M+H]".

Vi du 199: (2-Metoxy-phenyl)-[5-(4-metoxy-pyrimidin-2-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-metanon.

8NEN~<\:}

Diéu ché hop chét néu trén theo cach twong ty nhu ddi voi vi du 15 bing cach
st dung hop chét trung gian 32 va axit 2-metoxybenzoic. MS (ESI): khéi luong dugc
tinh cho C19H2N403, 354,41; m/z tim thay 355,2 [M+H]".

Vi du 200: (2-Metoxy-phenyl)-[5-(4-metyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-

ogNCCN{/:Q

Diéu ché hop chit néu trén theo cach twong tu nhu dbi vai vi du 15 béng cach

c]pyrol-2-yl]-metanon.

sir dung hop chit trung gian 27 va axit 2-metoxybenzoic. MS (ESI): khéi luong duoc
tinh cho C19H2N40,, 338,41; m/z tim thay 339,3 [M+H]".

Vi du 201: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(2-metoxy-phenyl)-metanon.

0 N=
vy
O\
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Diéu ché hop chét néu trén theo cach tuong tu nhu ddi véi vi du 15 bang cach
su dung hop chét trung gian 23 va axit 2-metoxybenzoic. MS (ESI): khéi luong duoc
tinh cho C20H24N4O2, 352,44; m/z tim thiy 353,3 [M+H]".

Vi du 202: 2-[5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-

carbonyl]-benzonitril.
O N
O
N=
=N

Diéu ché hop chét néu trén theo céch twong ty nhu di v6i vi du 15 bang cach
st dung hop chét trung gian 23 va axit 2-xyanobenzoic. MS (ESI): khéi luong duoc
tinh cho C20H21NsO, 347,42; m/z tim théy 348,2 [M+H]". 'H NMR (400 MHz,
CDCL): 8,51 — 8,39 (m, 2H), 7,37-7,32 (m, 1H), 7,25 — 7,06 (m, 3H), 6,76 (t, J = 13,7
Hz, 1H), 4,18 — 3,96 (m, 3H), 3,48 — 3,33 (m, 1H), 3,05 (dd, J = 12,9, 6,4 Hz, 1H),
2,69 —2,27 (m, 10H), 1,68 — 1,50 (m, 5H), 1,50 — 1,37 (m, 3H).

Vi du 203: Xinolin-4-yl-[5-(4,6-dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-
c|pyrol-2-yl]-metanon.

Q N
Q‘?NEN‘( \
\ N=
N=N
Diéu ché hop chét néu trén theo céch tuong ty nhu d6i voi vi du 15 bang cach
sit dung hop chit trung gian 23 va axit xinolin-4-carboxylic. MS (ESI): khéi luong
duoc tinh cho C21H2N6O, 374,45; m/z tim thiy 375,2 [M+H]". '"H NMR (400 MHz,
CDCl3): 9,26 (s, 1H), 8,61 (dd, J = 8,4, 1,1 Hz, 1H), 7,96-7,85 (m, 2H), 7,83 — 7,74
(m, 1H), 6,33 (s, 1H), 4,13-4,07 (m, 1H), 3,92 (dd, J/ = 11,7, 7,5 Hz, 1H), 3,84 (dd, J =
13,0, 4,9 Hz, 1H), 3,78-3,68(m, 2H), 3,54-3,42 (m, 2H), 3,20 — 3,09 (m, 2H), 3,04-
2,98(m, 1H), 2,29 (s, 6H).
Vi du 204: (5-Flo-2-pyrimidin-2-yl-phenyl)-[5-(6-metyl-2-triflometyl-
pyrimidin-4-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.
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Diéu ché hop chit néu trén theo cach twong tw nhu d6i voi vi du 15 bang cach
st dung hop chit trung gian 13 va hop chét trung gian 31. MS (ESI): khéi lwong duoc
tinh cho Ca3Ha0F4N6O, 472,45; m/z tim thdy 473,2 [M+H]".

Vi du 205: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
y1]-(2-[1,2,3]triazol-1-yl-phenyl)-metanon.

3
/ N=
Ly N@N'QN /

Didu ché hop chit néu trén theo cich twong ty nhu ddi v6i vi du 15 bang cach
st dung hop chét trung gian 3 va hop chét trung gian 15 lam vat liéu bit dau. Trong
trudong hop nay, trude tién, cho hop chét trung gian C bt cip v&i hop chét trung gian
15, sau d6 loai bo t-butylcarboxylat truée khi bd sung 2-clo-4,6-metylpyrimidin. (ESI):
khéi lugng duge tinh cho CaiHasN70, 389,46; m/z tim thay 390,2 [M+H]". 'H NMR
(400 MHz, CDCls): 7,99 (d, J = 1,0 Hz, 1H), 7,79 (d, J = 0.9 Hz, 1H), 7,67 — 7,62 (m,
1H), 7,62-7,52 (m, 2H), 7,49 — 7,45 (m, 1H), 7,27 (s, 1H), 3,87 — 3,65 (m, 3H), 3,54 —
3,44 (m, 2H), 3,38 — 3,25 (m, 2H), 3,04 — 2,78 (m, 3H), 2,29 (s, 6H).

Vi du 206: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
y1]-(2-[1,2,4]triazol-1-yl-phenyl)-metanon.

e =
NI
N

Diéu ché hop chit néu trén theo cich twong tu nhu d6i voi vi du 15 bang cach
stt dung hop chét trung gian 23 va axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi luong
MS (ESI) dugc tinh cho C21H23N70, 389.46; m/z tim théy, 390,2 [M+H]".

Vi du 207: [5-(4,6-Dimetoxy-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
y1]-(3-phenyl-pyridin-2-yl)-metanon.
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Diéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
sir dung hop chit trung gian 39 va axit 3-phenyl-pyridin-2-carboxylic. MS (ESI): khéi
lwong dugce tinh cho C24H2sNs503, 431,50; m/z tim théy 4323 [M+H]".

Vi du 208: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(3-phenyl-pyridin-2-yl)-metanon.

O N—=
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7N N

Diéu ché hop chit néu trén theo céch twong tw nhu d6i voi vi du 15 bang cach
str dung hop chét trung gian 23 va axit 3-phenyl-pyridin-2-carboxylic. MS (ESI): khéi
luong duoc tinh cho C24H2sNsO, 399,5; m/z tim théy 400,3 [M+H]".

Vi du 209: [5-(6-Metyl-2-propyl-pyrimidin-4-yl)-hexahydro-pyrolo[3,4-
c]pyrol-2-yl]-(2-[1,2,3]triazol-2-yl-phenyl)-metanon.

N o f(
NN NI)N N
» N

Piéu ché hop chit néu trén theo cich tuong tu nhu d6i voi vi du 15 bang cach
stt dung hop chit trung gian 20 va 4-clo-6-metyl-2-propyl-pyrimidin. MS (ESI): khéi
lugng dugc tinh cho Ca3H27N7O, 417,51; m/z tim théy 4182 [M+H]".

Vi du 210: [5-(2-Metyl-pyrimidin-4-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-(2-
[1,2,3]triazol-2-yl-phenyl)-metanon.

N o
N-N
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Diéu ché hop chit néu trén theo cach tuong tu nhu dbi voi vi du 15 béng cach
st dung hop chét trung gian 20 va 4-clo-2-metyl-pyrimidin. MS (ESI): khéi luong
duoc tinh cho C20H21N70, 375,43; m/z tim thay 376,2 [M+H]".

Vi du 211: [5-(6-Metyl-pyrazin-2-yl)-hexahydro-pyrolo[3.4-c]pyrol-2-y1]-(2-
[1,2,3]triazol-2-yl-phenyl)-metanon.

Pidu ché hop chit néu trén theo cich twong ty nhu d6i v6i vi du 15 bang cach
sir dung hop chét trung gian 20 va 2-clo-6-metyl-pyrazin. MS (ESI): khéi luong duoc
tinh cho CaoH21N70, 375,43; m/z tim thdy 376,2 [M+H]".

Vi du 212: [5-(3,6-Dimetyl-pyrazin-2-yl)-hexahydro-pyrolo[3.,4-c]pyrol-2-yl]-
(5-flo-2-pyrimidin-2-yl-phenyl)-metanon.

Diéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
st dung hop chit trung gian 34 va hop chét trung gian 13. MS MS (ESI): khéi lwong
duoc tinh cho Ca3HasFNgO, 418,47; m/z tim thay 419,2 [M+H]".

Vi du 213: [5-(3,6-Dimetyl-pyrazin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-
[2-(2H-[1,2,4]triazol-3-yl)-phenyl]-metanon.

N
¢ "NHO N
=

N

Diéu ché hop chit néu trén theo cich tuong tu nhu d6i v6i vi du 15 bang cach
sir dung hop chét trung gian 34 va axit 2-(4H-[1,2.4]triazol-3-yl)-benzoic. MS (ESI):
khéi lugng dugc tinh cho C21H2sN70, 389,46; m/z tim thay 390,2 [M+H]".

Vi du 214: [5-(2-Pyrolidin-1-yl-6-triflometyl-pyrimidin-4-yl)-hexahydro-
pyrolo[3,4-c]pyrol-2-yl]-(2-[1,2,3]triazol-2-yl-phenyl)-metanon.
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Didu ché hop chit néu trén theo cach twong tu nhu ddi v6i vi du 15 bang cach
stt dung hop chét trung gian 20 va axit 4-clo-2-pyrolidin-1-yl-6-triflometyl-pyrimidin.
MS (ESI): khéi luong dwgc tinh cho CagHasF3NsO, 498,51; m/z tim thdy 499,2
[M+H]*.

Vi du 215: 2-(2,6-Dimetylpyrimidin-4-y1)-5-{[5-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

Pidu ché hop chét néu trén theo céch twong tw nhu d6i v6i hop chit trung gian
23, bing cach thé (5-flo-2-(2H-1,2,3-triazol-2-yl)phenyl)(hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)metanon (Hop chét trung gian 21) cho tert-butyl este xua axit
hexahydro-pyrolo[3,4-c]pyrol-2-carboxylic va thé 4-clo-2,6-dimetylpyrimidin cho 2-
clo-4,6-dimetyl-pyrimidin & budc A. Khéi luong MS (ESI) dugc tinh cho
C21H»FN70, 407,19; m/z tim thiy, 408,2 [M+H]*.

Céc vi du tir 216 dén 218 dudi day c6 thé dugc diéu ché bang cach st dung céc
so d6 chung néu trén.

Vi du 216: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl1]-(2-nitro-6-[1,2,3]triazol-2-yl-phenyl)-metanon.

(\\,N o) N=
N-N N N— p
N

NO,

Khéi lwong MS (ESI) duge tinh cho C21H22NgO3, 434,45.

Vi du 217: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(2-furan-2-yl-phenyl)-metanon.
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Khdi lugng MS (ESI) dugc tinh cho C23H24N403, 388,46.

Vi du 218: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl1]-(2-metyl-5-phenyl-thiazol-4-yl)-metanon.

© N—
N N—\
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Khdi lugng MS (ESI) dugc tinh cho C23HasNsOS, 419,54,
Vi du 219: 2-[(2,3-Dimetylphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3.4-c]pyrol.

@) N—
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Piu ché hop chit néu trén theo céch twong tu nhu d6i voi vi du 15 bang cach
st dung hop chit trung gian 23 va axit 2,3-dimetylbenzoic. MS (ESI): khéi luong
duge tinh cho C21HaeN4O, 350,47; m/z tim thay 351,3 [M+H]". '"H NMR (400 MHz,
CDCls): 7,16 - 7,05 (m, 2H), 7,02 (d, J = 7,1 Hz, 1H), 6,30 (s, 1H), 4,00-3,86 (m, 2H),
3,78 (dd, J = 11,6, 7,4 Hz, 1H), 3,70-3,58 (m, 2H), 3,49 - 3,38 (m, 2H), 3,17 - 3,02 (m,
2H), 2,99 - 2,92 (m, 1H), 2,35 - 2,28 (s, 6H), 2,27 (s, 3H), 2,19 (s, 3H).

Vi du 220: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(3-flo-2-
metylphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

@) N=
F 2 ?'CQH\N /

Diéu ché hop chit néu trén theo cach tuong ty nhu d6i voi vi du 15 bang cach

stt dung hop chat trung gian 23 va axit 3-flo-2-metylbenzoic. MS (ESI): khéi luong

171



48023 1721269

dugc tinh cho Ca0H23FN4O, 354.4; m/z tim théy 355,3 [M+H]". 'TH NMR (400 MHz,
CDCl3): 7,22 — 7,14 (m, 1H), 7,06-6,95 (m, 2H), 6,30 (s, 1H), 4,00-3,86 (m, 2H), 3,78
(dd, J = 11,6, 7,3 Hz, 1H), 3,70-3,58 (m, 2H), 3,52 — 3,39 (m, 2H), 3,19 — 3,02 (m,
2H), 3,02 — 2,92 (m, 1H), 2,30 (s, 6H), 2,21 (d, J = 2,0 Hz, 3H).

Vi du 221: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[5-flo-2-
(triflometyl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Piéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 23 va axit 5-flo-2-(triflometyl)benzoic. MS (ESI): khéi
lugng dugce tinh cho Ca0H20FsN4O, 408.4; m/z tim thay 409,2 [M+H]". 'H NMR (400
MHz, CDClL): 7,71 (dd, J = 8.8, 5,0 Hz, 1H), 7,22 — 7,14 (m, 1H), 7,06 (dd, J = &,1,
2,3 Hz, 1H), 6,31 (s, 1H), 4,01-3,87 (m, 2H), 3,79 (dd, J = 11,7, 7,3 Hz, 1H), 3,69 —
3,56 (m, 2H), 3,53 — 3,41 (m, 2H), 3,19 — 3,04 (m, 2H), 3,05-2,97 (m, 1H), 2,30 (s,
6H).

Vi du 222: 2-[(4-Clo-2-metoxyphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3.4-c]pyrol.

/O N—
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Diéu ché hop chét néu trén theo cach tuwong ty nhu d6i voi vi du 15 bang cach
sir dung hop chét trung gian 23 va axit 4-clo-2-metoxybenzoic. MS (ESI): khéi luong
duoc tinh cho C20H23CIN4O2, 386,9; m/z tim théy 389,2 [M+H]". 'TH NMR (400 MHz,
CDCls): 7,18 (d, J = 8,0 Hz, 1H), 6,97 (dd, J = 8,0, 1,8 Hz, 1H), 6,89 (d, J = 1,7 Hz,
1H), 6,29 (s, 1H), 3,98 — 3,82 (m, 2H), 3,80 (s, 3H), 3,78 — 3,73 (m, 1H), 3,68-3,59 (m,
2H), 3,55 — 3,44 (m, 2H), 3,19 (dd, J = 11,1, 5,0 Hz, 1H), 3,13 — 2,90 (m, 2H), 2,29 (s,
6H).
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Vi du 223: 2-[(5-Clo-2-metylphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

@) N=
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Pidu ché hop chit néu trén theo cach twong ty nhu d6i v6i vi du 15 bang cach
st dung hop chit trung gian 23 va axit 5-clo-2-metylbenzoic. MS (ESI): khéi luong
duge tinh cho CaoHaCIN4O, 370,9; m/z tim thay 371,2 [M+H]*. 'H NMR (400 MHz,
CDCl): 7,26-7,21 (m, 1H), 7,18-7,13 (m, 2H), 6,31 (s, 1H), 4,00 — 3,86 (m, 2H), 3,79
(dd, J = 11,6, 7,3 Hz, 1H), 3,68-3,57 (m, 2H), 3,51 — 3,42 (m, 2H), 3,17 — 2,94 (m,
3H), 2,30 (s, 6H), 2,26 (s, 3H).

Vi du 224: 2-[(2,5-Dimetylphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

Piéu ché hop chit néu trén theo cach tuong tu nhu d6i voi vi du 15 bang cach
stt dung hop chit trung gian 23 va axit 2,5-dimetylbenzoic. MS (ESI): khéi luong
duoc tinh cho C21H26N4O, 350,5; m/z tim thay 351,3 [M+H]*. 'H NMR (400 MHz,
CDCl): 7,11 — 7,03 (m, 2H), 6,99 (s, 1H), 6,30 (s, 1H), 4,00-3,87 (m, 2H), 3,78 (dd, J
= 11,5, 7,4 Hz, 1H), 3,70-3,58 (m, 2H), 3,50-3,42 (m, 2H), 3,15-2,90 (m, 3H), 2,32 (s,
3H), 2,32 (s, 3H), 2,24 (s, 3H).

Vi du 225: 2-[(2,6-Dimetylphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

®) N=
2 ;N@H\N /

Diéu ché hop chit néu trén theo cach trong tu nhu déi véi vi du 15 bang cach

sir dung hop chit trung gian 23 va axit 2,6-dimetylbenzoic. MS (ESI): khéi luong
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duge tinh cho Ca1HzeN4O, 350,5; m/z tim thdy 351,3 [M+H]". 'H NMR (400 MHz,
CDCl3): 7,13 (t, J = 7,6 Hz, 1H), 7,51-7,00 (m, 2H), 6,30 (s, 1H), 4,15-3,87 (m, 2H),
3,85-3,75 (m, 1H), 3,73-3,67 (m, 1H), 3,63-3,55 (m, 1H), 3,50 — 3,44 (m, 1H), 3,40-
3,33 (m, 1H), 3,08 — 2,90 (m, 3H), 2,28 (s, 6H), 2,21 (s, 3H), 1,80 (s, 3H).

Vi du 226: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(5-flo-2-
metylphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

O N=
shals

Pidu ché hop chit néu trén theo cich twong tw nhu ddi v6i vi du 15 bing cach
str dung hop chat trung gian 23 va axit 5-flo-2-metylbenzoic. MS (ESI): khéi luong
duoc tinh cho C20H23FN4O, 354,4; m/z tim théy 355,3 [M+H]". 'H NMR (400 MHz,
CDCls): 7,16 (dd, J = 8.5, 5,4 Hz, 1H), 6,98-6,92 (m, 1H), 6,90 (dd, J = 8.5, 2,7 Hz,
1H), 6,30 (s, 1H), 3,98-3,87 (m 2H), 3,79 (dd, J = 11,6, 7,3 Hz, 1H), 3,68-3,57 (m,
2H), 3,50-3,43 (m, 2H), 3,16 — 2,94 (m, 3H), 2,30 (s, 6H), 2,26 (d, J = 8,6 Hz, 3H).

Vi du 227: 2-[(2,4-Dimetylphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

@) N—
3o

Diéu ché hop chit néu trén theo cich tuong tu nhu d6i v6i vi du 15 bang cach
sir dung hop chit trung gian 23 va axit 2,4-dimetylbenzoic. MS (ESI): khéi lwong
dwoc tinh cho C21HaN4O, 350,5; m/z tim thay 351,3 [M+H]". 'H NMR (400 MHz,
CDCl3): 7,02 (s, 2H), 6,29 (s, 0H), 3,92 (ddd, J = 19,2, 12,2, 7,7 Hz, 2H), 3,77 (dd, J
= 11,6, 7.4 Hz, 0H), 3,63 (ddd, J = 18,1, 12,2, 4,9 Hz, 1H), 3,52 — 3,39 (m, 1H), 3,06
(ddd, J = 50,9, 27,4, 6,2 Hz, 0H), 2,30 (d, J = 6,6 Hz, 3H), 2,28 — 2,24 (m, 3H).

Vi du 228: 2-[(2,5-Dietoxyphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.
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goort
C

Diéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
str dung hop chit trung gian 23 va axit 2,5-dietoxybenzoic. MS (ESI): khéi luong dugc
tinh cho Ca3H30N403, 410,5; m/z tim thdy 411,3 [M+H]". 'TH NMR (400 MHz, CDCl):
6,89 — 6,77 (m, 3H), 6,28 (s, 1H), 4,04 — 3,83 (m, 6H), 3,80-3,74 (m, 1H), 3,70 — 3,44
(m, 4H), 3,27 (s, 1H), 3,13 — 2,90 (m, 2H), 2,26 (s, 6H), 1,44 — 1,23 (m, 6H).

Vi du 229: 2-[(2,6-Dietoxyphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

J SO=Y
O\_

Piéu ché hop chét néu trén theo cach twong ty nhu d6i vai vi du 15 bang cach
st dung hop chit trung gian 23 va axit 2,6-dietoxybenzoic. MS (ESI): khéi luong duoc
tinh cho Ca3H30N403, 410,5; m/z tim thay 411,3 [M+H]". 'H NMR (400 MHz, CDCls):
7,19 (t, J = 8,4 Hz, 1H), 6,55-6,46 (m, 2H), 6,27 (s, 1H), 4,06 (q, J = 7,0 Hz, 2H), 3,98
(q, J = 7,0 Hz, 2H), 3,94 — 3,82 (m, 2H), 3,79-3,65 (m, 2H), 3,61 (dd, J = 11,6, 5,0
Hz, 1H), 3,57 — 3,42 (m, 2H), 3,17 (dd, J = 11,0, 5,0 Hz, 1H), 3,11 — 2,87 (m, 2H),
2,31-2,27 (m, 6H), 1,44 — 1,25 (m, 6H).

Vi du 230: 2-[(2-Clo-6-metylphenyl)carbonyl]-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

o NIN—QN— p
5 N

Diéu ché hop chit néu trén theo cich twong tu nhu d6i vai vi du 15 bing cach
sir dung hop chit trung gian 23 va axit 2-clo-6-metylbenzoic. MS (ESI): khéi luong
duoc tinh cho CaH3CIN4O, 370,9; m/z tim thdy 371,2 [M+H]". 'H NMR (400 MHz,
CDCl3): (quan sat thiy rotame) 7,24 — 7,14 (m, 2H), 7,15-7,07 (m, 1H), 6,31-6,28 (m,
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1H), 4,06 — 3,85 (m, 2H), 3,85 — 3,75 (m, 1H), 3,74-3,36 (m, 1H), 3,65-3,52 (m, 2H),
3,45-3,51 (m, 1H), 3,37-3,30 (m, 1H), 3,25 — 3,14 (m, 1H), 3,14 — 2,94 (m, 2H), 2,37 -
2,23 (m, 9H).

Vi du 231: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(4-flo-2-(pyrimidin-2-yl)phenyl)metanon.

<\/\N O

geatans

Diéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15, bang cach
thé hop chat trung gian 87 cho axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic. Khéi lugng MS
(ESI) dugc tinh cho C23HxFN6O, 418,47; m/z tim théy, 419,2 [M+H]".

Vi du 232: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-iotphenyl)metanon.

1 9 N
O
.

Diéu ché hop chit néu trén theo cich twong tu nhu d6i voi vi du 15 bang cach
thé axit 2-iot-3-flobenzoic cho axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic. Khéi lugng MS
(ESI) dugc tinh cho Ci9H2FIN4O, 466,3; m/z tim théy, 467,2 [M+H]". "H NMR (400
MHz, CDCl): 7,36 (ddd, J = 8,2, 7,5, 5,2 Hz, 1H), 7,04 (ddd, J = 8.5, 7,7, 1,3 Hz,
2H), 6,30 (s, 1H), 3,94 (ddd, J = 20,9, 12,2, 7,6 Hz, 2H), 3,79 (dd, J = 11,7, 7,2 Hz,
1H), 3,69 (dd, J = 12,8, 4,6 Hz, 1H), 3,64 (dd, J = 11,7, 5,1 Hz, 1H), 3,58 — 3,51 (m,
1H), 3,47 (dd, J = 10,8, 7,4 Hz, 1H), 3,16 — 2,98 (m, 3H), 2,29 (s, 6H).

Vi du 233: 2-(4,6-Dimetylpyrimidin-2-y1)-5-{[2-(triflometyl)pyridin-3-
yl]carbonyl}octahydropyrolo[3,4-c]pyrol.

0 N=
FsC N N—G
NC\; I N

Diéu ché hop chit néu trén theo cich tuong ty nhu dbi véi vi du 15 bang cach
st dung hop chét trung gian 23 va axit 2-(triflometyl)nicotinic. MS (ESI): khoi lugng
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dugc tinh cho C19H20F3Ns0, 391,4; m/z tim thay 392,9 [M+H]". '"H NMR (400 MHz,
CDCl): 8,77 (dd, J = 4,7, 1,0 Hz, 1H), 7,74 (d, J = 6,9 Hz, 1H), 7,55 (dd, J = 12,4,
6,2 Hz, 1H), 6,31 (s, 1H), 3,99 (dd, J = 12,8, 7,7 Hz, 1H), 3,90 (dd, J = 11,7, 7,6 Hz,
1H), 3,80 (dd, J = 11,6, 7.3 Hz, 1H), 3,71 — 3,57 (m, 2H), 3,50 — 3,41 (m, 2H), 3,16 —
3,06 (m, 2H), 3,06-2,97 (m, 1H), 2,34 (s, SH).

Vi du 234: 2-Bromopyridin-3-yl)(5-(4,6-dimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

N@N*{“ )
— N
N/

Pidu ché hop chét néu trén theo c4ch twong ty nhu d6i voi vi du 1 bang céch sir
dung hop chét trung gian 23 va axit 2-bromopyridin-3-carboxylic. MS (ESD): khéi
lugng dugce tinh cho C1g8H20BrNsO, 401,09; m/z tim théy 402,9 [M+H]". 'TH NMR (600
MHz, CDCls): 8,41 (dd, J = 4,7, 1,8, 1H), 7,66 — 7,54 (m, 1H), 7,34 (dd, J = 7.4, 4,8,
1H), 6,38 — 6,24 (m, 1H), 3,94 (dd, J = 12,1, 7,6, 2H), 3,80 (dd, J = 11,5, 7,3, 1H),
3,74 — 3,46 (m, 4H), 3,31 — 3,01 (m, 3H), 2,40 — 2,23 (m, 6H).

Vi du 235: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(2-(pyrimidin-2-yl)pyridin-3-yl)metanon.

o
0w

Ny /

Bé sung Pd(PPhs)s (16mg, 0,014 mmol) vao dung dich chira 2-bromopyridin-3-
y1)(5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon (Vi
du 234) (50mg, 0,14 mmol), 2-tributylstannylpyrimidin (50mg, 0,14 mmol), va dong
iodua (2,6mg, 0,014 mmol) trong 1,4 dioxan (1 mL). Phan tmg dugc chiéu xa trong 10
phéan tng vi séng & 160°C trong thoi gian 1 gid. Dung dich thu dugc dugc loc qua
Celite®, duogc ria bang DCM, va dugc ¢b dic. Tinh ché (FCC) (MeOH (NH3)/DCM)
@& thu duoc hop chét néu trén (35mg, 64%). MS (ESI): khéi lugng dugc tinh cho
C2H23N;0, 401,20; m/z tim thdy 402,2 [M+H]*. '"H NMR (500 MHz, CDCls): 8,85 (s,
3H), 7,70 (d, J = 6,7, 1H), 7,48 — 7,42 (m, 1H), 7,21 (d, J = 4,4, 1H), 6,32 — 6,24 (m,
1H), 3,93 — 3,79 (m, 2H), 3,75 — 3,61 (m, 3H), 3,52 (s, 1H), 3,52 — 3,42 (m, 1H), 3,17
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(dd, J = 10,8, 5,0, 1H), 3,09 — 2,88 (m, 2H), 2,37 — 2,22 (m, 6H).

Vi du 236: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(2-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-5-yl)pyridin-3-yl)metanon.

B6 sung dung dich nudc NaCOs3 2N (0,12 ml, 0,25 mmol) vao dung dich chira
2-bromopyridin-3-yl)(5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-
cJpyrol-2(1H)-yl)metanon (Vi du 234) (50mg, 0,12 mmol), pinacol este cua axit 4-
(terahydropyran-2H-yl)-1H pyrazol-5 boronic (35mg, 0,12 mmol), TBAB (4,0mg,
0,012 mmol), va PdClx(dppf) (10mg, 0,012 mmol) trong toluen (0,6 mL). Phan tGng
dugc chiéu xa trong 10 phan ting vi song & 110°C trong thoi gian 1 gio. Dung dich thu
duoc duoc loc qua Celite®, dugc rua bé“mg DCM, va dugc c6 dac. Tinh ché (FCC)
(MeOH (NHs)/DCM) dé thu dugc hop chét néu trén (52mg, 88%). MS (ESI): khoi
luong duoc tinh cho CasH31N702, 473,25; m/z tim thay 474,2 [M+H]". "H NMR (500
MHz, CDCl): 8,72 (dd, J = 4,7, 1,8, 1H), 7,76 (dd, J = 8,0, 1,7, 1H), 7,62 — 7,45 (m,
1H), 7.34 (ddd, J = 7,7, 4,8, 1,5, 1H), 6,56 (dd, J = 18,2, 9,1, 1H), 6,33 — 6,23 (m,
1H), 3,91 — 3,71 (m, 2H), 3,72 — 3,53 (m, 3H), 3,53 — 3,36 (m, 2H), 3,36 — 3,06 (m,
3H), 2,98 — 2,70 (m, 3H), 2,65 (d, J = 6,4, 1H), 2,51 (d, J = 10,0, 1H), 2,28 (d, J =
9,8, 6H), 2,18 — 2,01 (m, 2H), 1,94 (s, 3H).

Vi du 237: (2-(1H-Pyrazol-5-yl)pyridin-3-yl)(5-(4,6-dimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

N/

\/O N=

HN N N
IO
N
N/

B6 sung HCI chta nuéc 4N (1 mL) vao dung dich chta (5-(4.6-
dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-y1)(2-(1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-5-yl)pyridin-3-yl)metanon (Vi du 236) (210mg, 0,43 mmol)
trong THF (10 mL) va H>O (1 mL). Phan tng duogc khudy trong thoi gian 2 gio, dugc
trung hoa bang NaOH chira nuée 3N, va dugc chiét bang DCM (3 x 20 mL). Lép vo

co duoc thu gom, dugc lam khod bang Na»SOs, va duge cd ddc. Tinh ché (ECC)
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(MeOH (NH:z)/DCM) dé thu dugc hop chét néu trén (128mg, 73%) (MS (ESD): khéi
lugng duge tinh cho C21H23N70, 389,20; m/z tim thay 390,2 [M+H]". 'H NMR (500
MHz, CDCl): 8,68 — 8,59 (m, 1H), 7,63 (d, J = 9,1, 2H), 7,32 — 7,20 (m, 1H), 6,80 (d,
J =272, 1H), 6,33 — 6,19 (m, 1H), 3,92 — 3,55 (m, 5H), 3,54 — 2,78 (m, 5H), 2,37 —
2,24 (m, 6H).

Vi du 238: (2-(2H-1,2,3-Triazol-2-yl)pyridin-3-y1)(5-(4,6-dimetylpyrimidin-2-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

N o
N\ /
B sung (R,R)-(-)-N,N'-dimetyl-1,2-xyclohexyldiamin (12 pL, 0,75 mmol) va
Cul (3,5mg, 0,86 mmol) vao dung dich chta 2-bromopyridin-3-y1)(5-(4.6-
dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon (Vi du 234)
(150mg, 0,37 mmol), 1H-1,2,3 triazol (43 upL, 0,75 mmol), CsCOs (247mg, 0,75
mmol), trong H,O (2 pL) va 1,4 dioxan (2 mL). Hon hop phan tmg duogc chiéu xa
trong 10 phan tmg vi séng & 160°C trong thoi gian 2 gio. Dung dich thu duge dugc loc
qua Celite®, dugc rira bing DCM, va duge ¢d dic. Tinh ché (FCC)( MeOH
(NH3)/DCM) thu dugc hop chit néu trén (8mg, 6%). MS (ESI): khdi luong dugc tinh
cho C20H2»N30, 390,19; m/z tim thdy 391,2 [M+H]". 'H NMR (400 MHz, CDCl):
8,65 (dd, J = 4,8, 1,8, 1H), 7,83 (dt, J = 13,3, 6,6, 2H), 7,43 (dt, J = 7,6, 4,5, 1H), 6,38
— 6,23 (m, 2H), 4,02 — 3,28 (m, 6H), 3,10 — 3,06 (m, 4H), 2,42 — 2,22 (m, 6H).
Vi du 239: (3-Flo-2-(pyrimidin-2-yl)phenyl)(5-(4,5,6-trimetylpyrimidin-2-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

<\\N O

N=
N— N N
Fé ?I*\N/

Diéu ché hop chét néu trén theo céch twong tw nhu d6i voi vi du 15, bang cach
st dung hop chét trung gian 42 va axit 3-flo-2-(pyrimidin-2-yl)benzoic. MS (ESI):
khéi luong duogc tinh cho C24HasFN6O, 432,21; m/z tim thay 433,3 [M+H]". '"H NMR
(600 MHz, CDCl3): 8,41 (dd, J = 4,7, 1,8, 2H), 7,66 — 7,54 (m, 2H), 7,34 (dd, J = 7.4,
4,8, 2H), 3,94 (dd, J = 12,1, 7.6, 2H), 3,80 (dd, J = 11,5, 7,3, 1H), 3,74 — 3,46 (m,
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4H), 3,31 — 3,01 (m, 3H), 2,40 — 2,13 (m, 9H).

Vi du 240: (3-Flo-2-(2H-1,2,3-triazol-2-yl)phenyl)(5-(4,5,6-trimetylpyrimidin-
2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

(\,No

F

Diéu ché hop chét néu trén theo cach tuong tu nhu ddi vé6i vi du 15, bﬁng cach
st dung hop chét trung gian 42 va axit 3-flo-2-(2H-1,2,3-triazol-2-yl)benzoic. MS
(ESI): khdi luong duoc tinh cho CH24FN70, 421,205 m/z tim thay 422,2 [M+H]*. 'H
NMR (500 MHz, CDCls): 7,82 — 7,77 (m, 2H), 7,51 — 7,44 (m, 1H), 7,31 (ddd, J =
9.8, 8,4, 1,3, 1H), 7,25 — 7,20 (m, 1H), 3,86 — 3,60 (m, 3H), 3,59 — 3,42 (m, 4H), 3,14
(dd, J = 10,9, 5,3, 1H), 2,94 (dd, J = 10,9, 7.1, 2H), 2,38 — 2,27 (m, 6H), 2,07 (d, J =
7,2, 3H).

Vi du 241: (5-Metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl)(5-(4,5.6-
trimetylpyrimidin—2-yl)hexahydr0pyrolo [3,4-c]pyrol-2(1H)-yl)metanon.

S0

0—

Diéu ché hop chét néu trén theo céch twong tu nhu déi voi vi du 15, bang cach
st dung hop chét trung gian 42 va axit 5-metoxy-2-(2H-1,2,3-triazol-2-yl)benzoic. MS
(ESI): khdi lwong duoc tinh cho C23HaN7O, 433,22; m/z tim thdy 434,2 [M+H]". 'H
NMR (500 MHz, CDCl): 7,84 (d, J = 9,0, 1H), 7,69 (s, 2H), 7,01 (dd, J = 9,0, 2.8,
1H), 6,91 (d, J = 2,8, 1H), 3,91 — 3,74 (m, 5H), 3,70 — 3,58 (m, 2H), 3,55 (dd, J =
11,4, 5,2, 1H), 3,47 — 3,28 (m, 2H), 3,04 — 2,82 (m, 3H), 2,41 — 2,25 (m, 5H), 2,13 —
2,01 (m, 4H).

Vi du 242: (3-Flo-2-(2H-1,2,3-triazol-2-yl)phenyl)(5-(6-floquinazolin-2-
yhhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.
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Diéu ché hop chét néu trén theo céch twong tuy nhu d6i voi vi du 15, bang cach
sit dung hop chét trung gian 43 va axit 3-flo-2-(2H-1,2,3-triazol-2-yl)benzoic. MS
(ESI): khéi lugng duoc tinh cho CasHioF2N70, 447,16; m/z tim thay 448,1 [M+H]". 'H
NMR (500 MHz, CDCls): 8,99 (s, 1H), 7,77 (d, J = 15,8, 2H), 7,61 (dd, J = 11,0, 5,5,
1H), 7,53 — 7,43 (m, 2H), 7,37 — 7,29 (m, 2H), 7,24 (s, 1H), 3,93 (d, J = 9,9, 1H), 3,79
(dd, J = 12,3, 7,4, 2H), 3,71 — 3,62 (m, 1H), 3,62 (s, 3H), 3,20 (dd, J = 11,0, 5,3, 1H),
3,12-2,98 (m, 2H).

Vi du 243: (3-Flo-2-(pyrimidin-2-yl)phenyl)(5-(6-floquinazolin-2-
ylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

(\\N O

N— NC]QN—(}:_): i
- é ;

Piéu ché hop chét néu trén theo cich twong ty nhu d6i véi vi du 15, bang cach
sit dung hop chét trung gian 43 va axit 3-flo-2-(pyrimidin-2-yl)benzoic. MS (ESI):
khéi lugng duoc tinh cho CasHaoFaNsO, 458,17; m/z tim thdy 459,1 [M+H]". '"H NMR
(500 MHz, CDCl3): 8,98 (d, J = 8,1, 1H), 8,82 — 8,74 (m, 2H), 7,61 (dt, J = 12,7, 6,4,
1H), 7,53 — 7,41 (m, 2H), 7,31 (td, J = 8,0, 2,7, 1H), 7,25 — 7,18 (m, 2H), 7,15 (t, J =
4,9, 1H), 4,00 — 3,88 (m, 1H), 3,89 — 3,69 (m, 3H), 3,68 — 3,52 (m, 3H), 3,36 (dd, J =
10,9, 4,6, 1H), 3,14 — 2,97 (m, 2H).

Vi du 244: (5-(6,7-Difloquinoxalin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

o peiated

Diéu ché hop chit néu trén theo cach tuong tu nhu dbi véi vi du 15, béng cach
stt dung hop chéit trung gian 44 va axit 3-flo-2-(2H-1,2,3-triazol-2-yl)benzoic. MS
(ESI): khéi lugng dugc tinh cho Co3HisF3N70, 465,15; m/z tim thdy 466,1 [M+H]*. 'H
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NMR (500 MHz, CDCls): 8,28 (s, 1H), 7,75 (d, J = 20,8, 2H), 7,65 (dd, J = 10,6, 8.4,
1H), 7,50 (tt, J = 9.6, 4,8, 1H), 7,43 (dd, J = 11,4, 8,0, 1H), 7,39 — 7,31 (m, 1H), 7,25
(dd, J = 12,5, 4,9, 1H), 4,00 — 3,86 (m, 1H), 3,81 (dd, J = 10,0, 5,6, 2H), 3,66 — 3,49
(m, 4H), 3,32 — 3,16 (m, 3H).

Vi du 245: (5-(6,7-Difloquinoxalin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(5-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

A\
f\(;'N 3 Nmr\l JQ:QF

N
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Piéu ché hop chit néu trén theo cach twong tw nhu d6i voi vi du 15, bang cach
sir dung hop chat trung gian 44 va axit 5-metoxy-2-(2H-1,2,3-triazol-2-yl)benzoic. MS
(ESI): khoi lugng dugc tinh cho Ca4H21FaN702, 477,2; m/z tim théy 478,1 [M+H]*. 'H
NMR (500 MHz, CDCls): 8,25 (s, 1H), 7,84 (t, J = 7,6, 1H), 7,64 (dt, J = 19,7, 10,8,
3H), 7,42 (dd, J = 11,4, 8,0, 1H), 7,03 (dd, J = 9,0, 2,8, 1H), 6,92 (d, J = 2,8, 1H),
3,97 — 3,84 (m, 5H), 3,64 (dd, J = 18,2, 14,6, 5H), 3,12 (dd, J = 19,8, 8,6, 3H).

Vi du 246: (5-(6,7-Difloquinoxalin-2-yl)hexahydropyrolo|3,4-c]pyrol-2(1H)-
y1)(2-flo-6-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

F
@,N 0 N= F
NI
\ N
F

Diéu ché hop chat néu trén theo céch twong ty nhu d6i voi vi du 15, bang cach
sit dung hop chét trung gian 44 va axit 2-flo-6-(2H-1,2,3-triazol-2-yl)benzoic. MS
(ESI): khéi lugng duge tinh cho C23HisF3N70, 465,2; m/z tim thay 466,1 [M+H]*. 'H
NMR (500 MHz, CDCl3): 8,32 — 8,24 (m, 1H), 7,90 — 7,79 (m, 2H), 7,68 (s, 1H), 7,65
(ddd, J = 10,7, 8,5, 4,2, 1H), 7,55 — 7,38 (m, 2H), 7,22 — 7,10 (m, 1H), 4,13 — 3,48 (m,
7H), 3,40 — 3,05 (m, 3H).

Vi du 247: (2-Bromo-3-flophenyl)(5-(6-floquinazolin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.
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Diéu ché hop chét néu trén theo cach twong tw nhu d6i voi vi du 15, bang cach
str dung hop chét trung gian 43 va axit 2-bromo-3-flobenzoic. MS (ESI): khéi luong
dugc tinh cho CiH17BrF2N4O, 458,1; m/z tim théy 459,0 [M+H]*. '"H NMR (400
MHz, CDCls): 8,95 (d, J = 19,8, 1H), 8,01 (s, 1H), 7,59 (dt, J = 13,3, 6,7, 1H), 7,52 —
7,40 (m, 1H), 7,40 — 7,28 (m, 1H), 7,18 — 7,05 (m, 2H), 4,01 (dt, J = 12,8, 8,4, 2H),
3,95 - 3,85 (m, 1H), 3,80 — 3,48 (m, 4H), 3,27 — 3,04 (m, 3H).

Vi du 248: (5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3.4-c]pyrol-2(1H)-
yl)(4-flo-2-(5-metylpyridin-2-yl)phenyl)metanon.

2
Nx

|
3 N@Z\N\{l \\

(5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-flo-2-

F

(5-metylpyridin-2-yl)phenyl)metanon.

Piéu ché hop chét néu trén theo cach tuong tu nhu d6i v6i hop chat trung gian
50, buéc A, bing cach thé (5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(4-flo-2-iotphenyl)metanon cho 2-iot-3-flobenzonitril, thé 5-metyl-2-
(tributylstannyl)pyridin cho 2-tributylstannan pyrimidin, thé dioxan cho DME va gia
nhiét dén 130°C trong thdi gian 60 phit. Phan tng duge loc qua celite, duge ria bang
EtOAc va sau d6 duoc c6 dac va dugce tinh ché trén RP agilent HPLC va céac phan
doan duoc lam kho lanh. Khéi luong MS (ESI) dugc tinh cho CasHaeFNsO, 431,21;
tim thdy 432,2 [M+H]".

Vi du 249: (2-Bromopyridin-3-y1)(5-(4,5,6-trimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

@) N—
Br, N N
5&@@%\“/
N

N/
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Diéu ché hop chét néu trén theo cach twong ty nhu d6i v6i vi du 1 bang cach st
dung hop chit trung gian 42 va axit 2-bromopyridin-3-carboxylic. MS (ESI): khéi
lwong dugc tinh cho C19H22BrNsO, 415,10; m/z tim thiy 416,1 [M+H]*. '"H NMR (600
MHz, CDCl): 8,44 (dd, J = 4,7, 1,6, 1H), 7,33 (dd, J = 7.6, 4,7, 1H), 6,38 — 6,24 (m,
1H), 3,94 — 3,90 (m, 2H), 3,88 — 3,84 (m, 1H), 3,74 — 3,50 (m, 4H), 3,31 — 3,01 (m,
3H), 2,40 — 2,23 (m, 6H), 2,12 — 2,06 (m, 3H).

Vi du 250: (2-(1-(Tetrahydro-2H-pyran-2-yl)-1H-pyrazol-5-yl)pyridin-3-yl)(5-
(4,5,6-trimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

N/
\/O N—
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N
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Piéu ché hop chét néu trén theo cach tuong ty nhu d6i v6i vi du 236, bang cach
st dung hop chét & vi du 249 va pinacol este ctia axit 4-(terahydropyran-2H-yl)-1H
pyrazol-5 boronic. MS (ESI): khéi luong duge tinh cho Ca7H33N702, 487,27; m/z tim
thiy 488.,2 [M+H]". '"H NMR (500 MHz, CDCls): 8,78 — 8,72 (m, 1H), 7,80 — 7,75 (m,
1H), 7,62 — 7,45 (m, 1H), 7,34 (dd, J = 4,8, 1,5, 1H), 6,33 — 6,23 (m, 1H), 3,91 — 3,78
(m, 2H), 3,72 — 3,53 (m, 3H), 3,53 — 3,36 (m, 2H), 3,36 — 3,15 (m, 3H), 2,98 — 2,70
(m, 3H), 2,65 (d, J = 6,8, 1H), 2,38 — 2,27 (m, 6H), 2,10 — 2,06 (m, 3H), 2,18 — 2,01
(m, 2H), 1,94 (s, 3H).

Vi du 251: (2-(1H-Pyrazol-5-yl)pyridin-3-y1)(5-(4,5,6-trimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

H[\rl\\l// 3 NIN—&I a

— N /
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Diéu ché hop chét néu trén theo cich twong ty nhu d6i vai vi du 237, biang cach
st dung (2-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-5-yl)pyridin-3-y1)(5-(4,5,6-
trimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon (Vi du 250).
MS (ESI): khdi lugng dugc tinh cho CosHisFaN7O, 403,21; m/z tim thay 404.2
[M+H]". 'TH NMR (500 MHz, CDCl3): 11,90 (s, 1H), 8,65 (dd, J = 4,7, 1,5, 1H), 7,65
(dd, J = 7.7, 1,6, 1H), 7,50 (d, J = 7,0, 1H), 7,34 — 7,21 (m, 1H), 6,81 (s, 1H), 3,66-
3,60 (m, 6H), 3,26 (s, 4H), 2,39 — 2,25 (m, 6H), 2,09 (d, J = 40,1, 3H).
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Vi du 252: 6-[5-{[2-Flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-2-metylpyrimidin-4(3H)-

on.
e N—
N~N N\/:CNMNH

B sung trietylamin (0,065 mL, 0,47 mmol) va 6-clo-2-metylpyrimidin-4-ol
(33,9mg, 0,234 mmol) vao dung dich chira hop chét trung gian 16 (35,3mg, 0,117
mmol) trong n-butanol (0,5 mL). Hdn hgp dugc gia nhiét dén 150°C bang vi séng
trong thoi gian 18 phut. Phan tng dugce co dic va duge tinh ché bang HPLC pha
nguoc dé thu dugc hop chét néu trén (21,4mg, 45%). MS (ESI): khéi luong duoc tinh
cho Ca0H2FN70s, 409,4; m/z tim thdy [M+H]" 410,2. 'H NMR (400 MHz, CDCl):
7,91 — 7,76 (m, 3H), 7,54 — 7,42 (m, 1H), 7,15 (t, J = 8,5 Hz, 1H), 4,07 — 2,94 (m,
11H), 2,37 (d, J = 8,8 Hz, 3H).

Vi du 253: 2-(2,6-Dimetylpyrimidin-4-yl)-5-{[5-(4-flophenyl)-2-metyl-1,3-
thiazol-4-yl]carbonyl} octahydropyrolo[3,4-c]pyrol.

s’/N N:<
W/

B6 sung DMF (0,4 mL), 4-clo-2,6-dimetylpyrimidin (8,2mg, 0,057 mmol) va

F

xesi carbonat (38,8mg, 0,119 mmol) vao dung dich chira hop chét trung gian 48
(15,8mg, 0,048 mmol). Hon hop dugc gia nhiét dén 100°C trong thoi gian 18 gio,
duogc pha loang bang nudc va dugc chiét bang etyl axetat. Lép hitu co duge 1am kho
trén NazSO4 va duoc ¢b dic. Phan cin duge tinh ché bang HPLC pha nguoc dé thu
dugc hop chdt néu trén (12,9mg, 62%). MS (ESI): khéi luong dugc tinh cho
C23H24FN50S, 437,5; m/z tim thdy [M+H]" 438,2. 'TH NMR (400 MHz, CDCl): 7,51 —
7,41 (m, 2H), 7,06 — 6,95 (m, 2H), 6,29 (s, 1H), 3,892-3,76 (m, 2H), 3,73 — 3,51 (m,
3H), 3,44 (dd, J = 11,6, 5,0 Hz, 1H), 3,32 (dd, J = 11,6, 4,5 Hz, 1H), 3,10 (dd, J =
11,3, 5,3 Hz, 1H), 3,02 — 2,80 (m, 2H), 2,70 (s, 3H), 2,31 (d, J = 20,0 Hz, 6H).
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Vi du 254: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[5-(4-flophenyl)-2-metyl-1,3-
thiazol-4-yl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cach tuong tw nhu ddi véi vi du 253 bang cach
thé 2-clo-4,6-dimetylpyrimidin cho 4-clo-2,6-dimetylpyrimidin. MS (ESI): khéi lugng
duoc tinh cho CpsHuFNsOS, 437,5; m/z tim thay [M+H]" 438,2. 'TH NMR (400 MHz,
CDCls): 7,53 — 7,41 (m, 2H), 7,06 — 6,97 (m, 2H), 6,29 (s, 1H), 3,90 — 3,76 (m, 2H),
3,69 — 3,49 (m, 3H), 3,44 (dd, J = 11,6, 5,0 Hz, 1H), 3,32 (dd, J = 11,6, 4,5 Hz, 1H),
3,10 (dd, J = 11,3, 5,3 Hz, 1H), 3,02 — 2,82 (m, 2H), 2,70 (s, 3H), 2,29 (s, 6H).

Vi du 255: 6-[5-{[5-(4-Flophenyl)-2-metyl-1,3-thiazol-4-
yl]carbonyl }hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-2-metylpyrimidin-4(3H)-on.

F

Diéu ché hop chit néu trén theo cach twong tw nhu ddi véi vi du 252 bang cich
thé hop chét trung gian 48 cho hop chét trung gian 16. MS (ESI): khéi lugng dugce tinh
cho C2oH»FNs03S, 439,5; m/z tim thay 440,1 [M+H]". '"H NMR (400 MHz, CDCls):
12,77 (s, 1H), 7,50 — 7,43 (m, 2H), 7,09 — 7,02 (m, 2H), 3,90-3,82 (m, 2H), 3,66 — 3,49
(m, 4H), 3,29 — 2,82 (m, 5SH), 2,71 (s, 3H), 2,36 (s, 3H).

Vi du 256: 6-{5-[(5-Flo-2-pyrimidin-2-
ylphenyl)carbonyl]hexahydropyrolo[3,4-c]pyrol-2(1H)-yl}-2-metylpyrimidin-4(3H)-

on.

(_\NO GQM
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Diéu ché hop chit néu trén theo cach tuong ty nhu dbi voi vi du 252, béng cach
thé  (5-flo-2-(pyrimidin-2-yl)phenyl)(hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon
cho hop chét trung gian 16. MS (ESI): khdi lwgng dugc tinh cho C22H21FN6Oa, 420,5;
m/z tim thay 421,2 [M+H]*. '"H NMR (400 MHz, CDCls): 12,85 (s, 1H), 8,73 (d, J =
4,9 Hz, 2H), 8,35 (dd, J = 8,8, 5,6 Hz, 1H), 7,24 — 7,13 (m, 2H), 7,07 (dd, J = 8,4, 2,6
Hz, 1H), 3,90 (dd, J = 12,6, 7,7 Hz, 1H), 3,76-3,65 (m, 3H), 3,55-3,48 (m, 2H), 3,24 -
2,90 (m, 4H), 2,36 (d, J = 8,7 Hz, 3H).

Vi du 257: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(4-flo-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

p,N 0 N=
N TNy
N

F

Diéu ché hop chét néu trén theo cach tuong tu nhu dbi voi vi du 15, bang cach
sit dung hop chét trung gian 23 va hop chét trung gian 4. MS (ESI): khéi luong duoc
tinh cho Ca3Ha4FNsO, 407,19; m/z tim thay 4082 [M+H]". 'H NMR (400 MHz,
CDCl): 7,80 — 7,68 (m, 3H), 7,39 (dd, J = 8,4, 5.8, 1H), 7,17 — 7,09 (m, 1H), 6,40 (s,
1H), 6,17 (s, 2H), 3,89 (dd, J = 12,7, 7,6, 2H), 3,69 (dd, J = 12,8, 4,3, 2H), 3,61 — 3,48
(m, 2H), 3,45 - 3,32 (m, 2H), 3,25 (dd, J = 9,5, 5,0, 2H), 1,25 (s, 6H).

Vi du 258: (5-(4,6-Dimetoxypyrimidin-2-yl)hexahydropyrolo[3.,4-c]pyrol-
2(1H)-yl)(2-flo-6-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

O_
p,N 0 N=
N =T
N
F 0—

Diéu ché hop chit néu trén theo cach tuong tu nhu ddi véi vi du 15, béng cach
sit dung hop chit trung gian 45 va hop chét trung gian 12. MS (ESI): khéi luong duoc
tinh cho C1H2FN703, 439,18; m/z tim théy 4402 [M+H]". '"H NMR (400 MHz,
CDCls): 7,89 — 7,80 (m, 2H), 7,73 (s, 1H), 7,53 — 7,43 (m, 1H), 7,15 (tdd, J = 8.4, 3,7,
0,9, 1H), 5,39 (d, J = 2,4, 1H), 4,02 — 3,48 (m, 13H), 3,31 — 2,89 (m, 3H).

Vi du 259: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(2-metyl-6-(2H-1,2,3-triazol-2-yl)phenyl)metanon.
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(\\,N @) N=
NN TN
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Diéu ché hop chét néu trén theo cach twong tw nhu dbi véi vi du 15, bang cach
st dung hop chit trung gian 23 va hop chét trung gian 11. MS (ESI): khéi luong duoc
tinh cho CxnHasN;O, 403,21; m/z tim thiy 404,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,84 — 7,75 (m, 2H), 7,69 (s, 1H), 7,38 (td, J = 7.9, 2,4, 1H), 7,25 — 7,22 (m,
1H), 6,29 (d, J = 3.8, 1H), 3,98 — 3,30 (m, 8H), 3,01 (dd, J = 11,5, 6,6, 2H), 2,30 (d, J
= 3,6, 3H), 1,57 (s, 6H).

Vi du 260: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3.,4-c]pyrol-2(1H)-
y1)(3-metyl-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

p,N @) N=
N~ N NiI:N —<\ /
N

Diéu ché hop chét néu trén theo cach tuong tw nhu ddi véi vi du 15, bang cach
str dung hop chét trung gian 23 va axit 3-metyl-2-(2H-1,2,3-triazol-2-yl)benzoic (Hop
chit trung gian 82). MS (ESI): khdi Iwong duge tinh cho C2HasN70, 403,21; m/z tim
thdy 404,2 [M+H]". "H NMR (400 MHz, CDCls): 7,76 (s, 1H), 7,44 — 7,34 (m, 2H),
7,25 (s, 1H), 7,24 (d, J = 1,9, 1H), 6,30 (s, 1H), 3,88 — 3,40 (m, 8H), 3,23 (dd, J =
11,0, 4,9, 1H), 3,00 — 2,83 (m, 1H), 2,36 — 2,26 (m, 3H), 2,24 (d, J = 16,1, 3H), 1,63
(s, 3H).

Vi du 261: (2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl)(5-(5-nitropyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

p,N @) N=
N =T, e
N
F

Piéu ché hop chit néu trén theo cach tuong tu nhu dbi véi vi du 15, bang cach
str dung hop chét trung gian 46 va hop chat trung gian 12. MS (ESI): khéi luong duoc
tinh cho Ci9H17FNgOs3, 424,14; m/z tim théy 425,2 [M+H]*. 'TH NMR (400 MHz,
CDCl3): 9,10 (ddd, J = 9.9, 5,7, 3,3, 2H), 7,90 — 7,79 (m, 2H), 7,74 (d, J = 6,6, 1H),
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7,55 — 7,44 (m, 1H), 7,22 — 7,10 (m, 1H), 4,13 — 3,60 (m, 7H), 3,40 — 3,07 (m, 3H).

Vi du 262: Metyl 2-(5-(2-flo-6-(2H-1,2,3-triazol-2-
yl)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-4-(triflometyl)pyrimidin-5-

carboxylat.
N o N— O
N~N NCCN%\ /
N o—
F CFa

Hon hop chira hop chit trung gian 16 (30mg, 0,9 mmol), metyl 2-clo-4-
(triflometyl)pyrimidin-5-carboxylat (22mg, 0,09 mmol), Cs2CO3 (92,4mg, 0,28 mmol),
trong DMA (1 mL) duoc gia nhiét dén 100°C trong thoi gian 72 gid. Hon hop dugc
lam mat dén nhiét do trong phong duoc pha loing bang H,O va duogc chiét bang
EtOAc. Céc 16p hitu co dugce thu gom, duge 1lam khd va dugce c6 dic trong diéu kién
ap suét giam. Tinh ché (FCC) (10% MeOH, 0,1% NH;OH trong DCM/DCM) dé thu
duoc hop chit néu trén (19mg, 37%) MS (ESI): khdi lugng dugc tinh cho
CaoH19F4N703, 505,15; m/z tim thdy 506,2 [M+H]". 'TH NMR (400 MHz, CDCl3): 8,98
— 8,85 (m, 1H), 7,92 — 7,78 (m, 2H), 7,73 (d, J = 2,8, 1H), 7,54 — 7,42 (m, 1H), 7,15
(td, J = 8,4, 4,9, 1H), 4,15 — 3,45 (m, 11H), 3,41 — 2,95 (m, 3H). Lép nu6c dugc axit
hoa bang HC1 1N va duge chiét bang EtOAc. Lép hitu co dugc thu gom, duge 1am kho
va dugc ¢d dic trong diéu kién 4p suét giam. Tinh ché (FCC) (0-100% dung dich
MeOH 5%, HOAc¢ 0,5% trong DCM/DCM) dé thu dugc axit 2-(5-(2-flo-6-(2H-1,2,3-
triazol-2-yl)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-4-(triflometyl)pyrimidin-
5-carboxylic (22mg, 44%).

Vi du 263: Axit 2-(5-(2-flo-6-(2H-1,2,3-triazol-2-
yl)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-4-(triflometyl)pyrimidin-5-

carboxylic.
ﬁ,N @) N= 0
N OH
F CFs

Hop chat néu trén duoc tach tir quy trinh téng hop & vi du 262. MS (ESI): khdi
luong dugc tinh cho Co1H17F4N703, 491,13; m/z tim thiy 492,1 [M+H]". '"H NMR
(400 MHz, CD;0OD): 8,90 (t, J = 11,7, 1H), 7,97 (s, 1H), 7,94 — 7,79 (m, 2H), 7,69 —
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7,58 (m, 1H), 7,29 (dt, J = 25,1, 12,6, 1H), 4,05 — 3,50 (m, 7H), 3,18 (tdd, J = 19,6,
13,8, 6,8, 3H).

Vi du 264: (2-(4H-1,2,4-Triazol-4-yl)phenyl)(5-(4,6-dimetylpyrimidin-2-
ylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

-N

N X
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Piéu ché hop chét néu trén theo cich twong ty nhu d6i voi vi dy 15, bang cach
st dung hop chat trung gian 23 va axit 2-(4H-1,2,4-triazol-4-yl)benzoic. MS (ESI):
khéi luong duge tinh cho CaHioFaN;Os, 505,15; m/z tim thdy 506,2 [M+H]". 'H
NMR (400 MHz, CDCls): 8,49 (s, 2H), 7,54 (dd, J = 7,6, 1,9, 3H), 7,45 — 7,37 (m,
1H), 6,31 (d, J = 11,3, 1H), 3,88 — 3,65 (m, 4H), 3,50 (dd, J = 12,0, 4,4, 2H), 3,33 (dt,
J=11,2, 5,6, 1H), 3,08 — 2,80 (m, 3H), 2,28 — 2,26 (m, 6H).

Vi du 265: Axit 2-(5-(2-flo-6-(2H-1,2,3-triazol-2-
yl)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)-6-metylpyrimidin-4-carboxylic.

0)

OH
TN Q
@N«

Piéu ché hop chit néu trén theo cach tuong ty nhu d6i véi vi du 262, bang cach
thé metyl 2-clo-6-metylpyrimidin-4-carboxylat cho metyl 2-clo-4-
(triflometyl)pyrimidin-5-carboxylat. MS (ESI): khéi luong duge tinh cho
C21H20FN703, 437,16; m/z tim thiy 438,2 [M+H]". 'H NMR (400 MHz, CD3OD): 7,96
(d, J =62, 1H), 7,92 — 7,79 (m, 2H), 7,67 — 7,57 (m, 1H), 7,29 (d, J = 8.4, 1H), 7,09
(s, 1H), 4,01 — 3,53 (m, 7H), 3,28 — 2,99 (m, 3H), 2,40 — 2,36 (m, 3H).

Vi du 266: (4,5-Diflo-2-(4H-1,2,4-triazol-4-yl)phenyl)(5-(4,6-
dimetylpyrimidin-2-yl)hexahydropyrolo[3.4-c]pyrol-2(1H)-yl)metanon.
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Piéu ché hop chét néu trén theo cach twong ty nhu d6i véi vi du 15, bang cach
stt dung hop chét trung gian 23 va axit 4,5-diflo-2-(2H-1,2,3-triazol-2-yl)benzoic. MS
(ESI): khéi lvong duge tinh cho Co1H2FaN70, 425,18; m/z tim thdy 425,2 [M+H]*. 'H
NMR (400 MHz, CDClz): 7,86 (dd, J = 10,8, 7,0, 1H), 7,74 (s, 2H), 7,26 — 7,19 (m,
1H), 6,30 (s, 1H), 3,86 (dd, J = 11,8, 7,6, 2H), 3,66-3,50 (m, 5H), 3,10 — 2,86 (m, 3H),
2,36 — 2,23 (m, 6H).

Vi du 267: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(3-metyl-2-(1H-1,2,3-triazol-1-yl)phenyl)metanon.

NI N—
N~N
NCCH\N /

Piéu ché hop chét néu trén theo cich tuong tw nhu d6i vai vi du 15, bang cach
sir dung hop chét trung gian 23 va axit 3-metyl-2-(1H-1,2,3-triazol-1-yl)benzoic. MS
(ESI): khéi lugng dugc tinh cho C22HasN7O, 403,21; m/z tim théy 4042 [M+H]". 'H
NMR (400 MHz, CDCl3): 7,87 — 7,77 (m, 1H), 7,52 — 7,38 (m, 2H), 7,25 (d, J = 4,7,
2H), 6,28 (s, 1H), 3,76 (dd, J = 11,6, 7,2, 2H), 3,65 — 3,29 (m, 6H), 3,12 (dd, J = 11,1,
4,9, 1H), 2,96 — 2,83 (m, 1H), 2,29 (s, 6H), 2,15 (d, J = 18,1, 3H).

Vi du 268: 2-(5-(2-Flo-6-(2H-1,2,3-triazol-2-yl)benzoyl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-y1)-N,N,6-trimetylpyrimidin-4-carboxamit.

O 7/
N
p,N 0 N=
N TN
N
F

Hop chit néu trén dugc diéu ché bang cach sir dung vi du 265 theo cach twong
tu nhu ddi v6i vi du 15 bang cach thé dimetylamin cho 2-(4,6-dimetyl-pyrimidin-2-
yl)-octahydro-pyrolo[3,4-c]pyrol va EDCI cho HATU & bude cudi cing. MS (ESI):
khéi luong duoc tinh cho C23HasFN3O», 464,21; m/z tim thdy 464,4[M+H]*. '"H NMR
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(400 MHz, CDCIl3): 7,90 — 7,79 (m, 2H), 7,73 (s, 1H), 7,53 — 7,41 (m, 1H), 7,18 — 7,09
(m, 1H), 6,57 (d, J = 9,8, 1H), 4,05 — 3,48 (m, 8H), 3,31 — 2,91 (m, 10H), 2,38 (s, 4H),
1,60 (s, 3H).

Vi du 269: 2-(5-(2-Flo-6-(2H-1,2,3-triazol-2-yl)benzoyl)hexahydropyrolo[ 3,4-
c]pyrol-2(1H)-yl)-N,N-dimetyl-4-(triflometyl)pyrimidin-5-carboxamit.

N o N N—
N =Ty
N O
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Hop chét néu trén duoc didu ché bang céach st dung vi du 263 theo cach twong
tu nhu dbi véi vi du 15 bang cach thé dimetylamin cho 2-(4,6-dimetyl-pyrimidin-2-
yl)-octahydro-pyrolo[3,4-c]pyrol va EDCI cho HATU & budc cubi cung. MS (ESI):
khéi lwong dwoc tinh cho CasHaoFaNsOa, 518,18; m/z tim thay 518,2 [M+H]".

Vi du 270: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-

; O@EHS_/

Pidu ché hop chét néu trén theo cach twong tu nhw déi véi vi du 15, bang cach

yl)(mesityl)metanon.

sir dung hop chit trung gian 23 va axit 2,4,6-trimetylbenzoic. MS (ESI): khéi luong
duoc tinh cho CaoH2sN4O, 364,23; m/z tim théy 365,2 [M+H]*. 'TH NMR (400 MHz,
CDCl3): 6,82 (d, J = 8,5, 2H), 6,29 (s, 1H), 4,03 — 3,29 (m, 8H), 3,11 — 2,89 (m, 2H),
2,35-2,11 (m, 15H).

Vi du 271: (2,3-Diflophenyl)(5-(4,6-dimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.
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Diéu ché hop chét néu trén theo cach twong tu nhu d6i v6i vi du 15, bang cach
sit dung hop chét trung gian 23 va aaxit 2,3-diflobenzoic. MS (ESI): khéi lwong duoc
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tinh cho CioHaoF2N4O, 358,16; m/z tim thdy 358,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,26 — 7,08 (m, 3H), 6,30 (s, 1H), 4,03 — 3,73 (m, 3H), 3,71 — 3,57 (m, 3H),
3,39 (dd, J = 11,3, 5,0, 2H), 3,16 — 2,95 (m, 2H), 2,36 — 2,19 (m, 6H).

Vi du 272: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3.4-c]pyrol-2(1H)-
yl)(4-metoxy-2-(pyrimidin-2-yl)phenyl)metanon.

0

\
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Diéu ché hop chét néu trén theo cach twong tu nhu ddi véi vi du 15 bang cach
thé hop chat trung gian 88 cho axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic. Khéi lugng MS
(ESI) dugc tinh cho CasHa6N6O2, 430,5; m/z tim thiy, 431,3 [M+H]". "H NMR (400
MHz, CDCI13): 8,78 (t, J = 4,6 Hz, 2H), 7,80 (d, J = 2,6 Hz, 1H), 7,33 — 7,27 (m, 1H),
7,16 (q, J = 4,7 Hz, 1H), 7,05 (dd, J = 8,4, 2,7 Hz, 1H), 6,30 (s, 1H), 3,91 (d, J = 3,6
Hz, 3H), 3,85 (ddd, J = 11,7, 7,8, 3,4 Hz, 2H), 3,72 — 3,60 (m, 3H), 3,54 (dd, J = 11,6,
4,8 Hz, 1H), 3,47 (dd, J = 11,0, 7,3 Hz, 1H), 3,16 (dd, J = 11,1, 4,9 Hz, 1H), 3,00 —
2,87 (m, 2H), 2,30 (s, 6H).

Vi du 273: (2,3-Dimetoxyphenyl)(5-(4,6-dimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

@) N—
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Diéu ché hop chit néu trén theo cach tuong tw nhu déi véi vi du 15, bang cach
sir dung hop chét trung gian 23 va axit 2,3-dimetoxybenzoic. MS (ESI): khéi lugng
duoc tinh cho Ca1Ha6N403, 382,20; m/z tim thay 383,4 [M+H]". 'H NMR (400 MHz,
CDCl): 7,09 (dd, J = 17,8, 9,7, 1H), 6,89 (dd, J = 7.9, 1.4, 2H), 6,33 — 6,19 (m, 1H),
4,02 - 3,43 (m, 13H), 3,32 — 2,83 (m, 3H), 2,39 — 2,21 (m, 6H).

Vi du 274: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(2-(triflometoxy)phenyl)metanon.
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Diéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15, bang cach
str dung hop chét trung gian 23 va axit 2-(triflometoxy)benzoic. MS (ESI): khéi lwong
duoc tinh cho CaoHaiF3N4Oa, 406,16; m/z tim thay 407,2 [M+H]". 'H NMR (400
MHz, CDCl3): 7,49 — 7,27 (m, 4H), 6,30 (s, 1H), 4,08 — 3,36 (m, 8H), 3,28 — 2,80 (m,
3H), 2,40 — 2,19 (m, 6H).

Vi du 275: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3.,4-c]pyrol-2-
y1]-(6-metyl-2-[1,2,3]triazol-2-yl-pyridin-3-yl)-metanon.

(\NO

fahuas

B6 sung axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic (Hop chét trung gian 70)
(51mg, 0,25 mmol) tiép theo 1a HATU (131mg, 0,34 mmol) va DIPEA (0,118 mL,
0,69 mmol) vao dung dich 2-(4,6-dimetylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol
mau vang nhat (Hop chét trung gian 23) (50mg, 0,23 mmol) trong 2mL DMF. Dung
dich thu dugc dugc khudy & nhiét do trong phong trong thoi gian 1 gid va dan chuyén
sang mau vang dam khi tiép tuc phan tmg. Theo doi phan Gng qua LCMS va lam
ngudi lanh phan tng bang H>O khi khong con quan sat thdy vat liéu bat dau. Hon hop
hai pha thu dugc duge chiét ba lan bang EtOAc. Lép hitu co thu gom duge duge ria
bang nudc mudi, duoc 1am kho bing Na>SO4 va ¢o dic thanh dau mau vang nhat trong
diéu kién 4p sudt giam. Phan cin mau vang nay dugc tinh ché qua FCC bang cach si
dung 5-50% NH3/MeOH 2M trong DCM. Céc tap chit nho con lai vi vay vat liéu nay
tiép tuc dugc tinh ché qua HPLC 0-99% CH3N dé thu dugc san pham mong muén.
Khéi lugng MS (ESI) dugc tinh cho C21Hx4N3O, 404,47; m/z tim thay 405,3 [M+H]",
TH NMR (400 MHz, CDCl3) 7,80 (s, 2H), 7,72 (d, J = 7,7 Hz, 1H), 7,29 — 7,24 (m,
1H), 6,30 (s, 1H), 3,90 — 3,80 (m, 2H), 3,73 — 3,63 (m, 2H), 3,59 (dd, J = 11,6, 5,3 Hz,
1H), 3,47 (dd, J = 11,6, 3,7 Hz, 1H), 3,33 (s, 1H), 3,00 (ddd, J = 38,4, 21,7, 7,2 Hz,
3H), 2,68 (s, 3H), 2,30 (s, 6H).
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Vi du 276: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(2-metoxy-4-metylphenyl)metanon.

o) N—
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Diéu ché hop chét néu trén theo cich tuong tu nhu d6i v6i vi du 15, bang cach
sit dung hop chat trung gian 23 va axit 2-metoxy-4-metylbenzoic. MS (ESI): khéi
lwgng duge tinh cho CaiHaeN4O2, 366,21; m/z tim thdy 367,3 [M+H]*. 'H NMR (400
MHz, CDCL): 7,13 (d, J = 7,6, 1H), 6,77 (d, J = 7,6, 1H), 6,70 (s, 1H), 6,28 (s, 1H),
4,00 —3,40 (m, 11H), 3,27 — 2,85 (m, 3H), 2,41 — 2,19 (m, 9H).

Vi du 277: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(4-metoxy-2-metylphenyl)metanon.
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Diéu ché hop chit néu trén theo cach tuong tu nhu ddi vé6i vi du 15, bé‘lng cach
st dung hop chat trung gian 23 va axit 4-metoxy-2-metylbenzoic. MS (ESI): khéi
luong duoc tinh cho C21HasN4O2, 366,21; m/z tim thdy 367,3 [M+H]". 'H NMR (400
MHz, CDCl3): 7,11 (d, J = 7.9, 1H), 6,77 — 6,67 (m, 2H), 6,29 (s, 1H), 4,01 — 3,83 (m,
2H), 3,83 — 3,72 (m, 4H), 3,72 — 3,55 (m, 2H), 3,46 (dt, J = 11,9, 6,0, 2H), 3,21 — 2,89
(m, 3H), 2,37 — 2,25 (m, 9H).

Vi du 278: (2,6-Diflophenyl)(5-(4,6-dimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.
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Diéu ché hop chit néu trén theo cach twong tu nhu ddi vé6i vi du 15, béng cach

stt dung hop chit trung gian 23 va axit 2,6-diflobenzoic. MS (ESI): khdi luong dugc
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tinh cho CioHa0FaN4O, 358,16; m/z tim thdy 359,2 [M+H]". 'H NMR (400 MHz,
CDCls): 7,34 (tt, J = 8,4, 6,4, 1H), 6,93 (s, 2H), 6,30 (s, 1H), 4,12 — 3,76 (m, 3H), 3,75
3,45 (m, 4H), 3,36 — 2,88 (m, 3H), 2,30 (s, 6H).

Vi du 279: 2-[5-{[2-Flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-6-metylpyrimidin-4-

carbonitril.

N o
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Diéu ché hop chét néu trén theo cach twong tu nhu d6i voi vi du 15, bing cach
stt dung hop chit trung gian 12 va hop chét trung gian 49. MS (ESI): khéi luong dugc
tinh cho CaiHioFaNgO, 418,44; m/z tim thdy 419,2 [M+H]". 'H NMR (400 MHz,
CDCl3): 7,91 — 7,80 (m, 2H), 7,75 (s, 1H), 7,55 — 7,42 (m, 1H), 7,15 (ddd, J = 8,4, 6,6,

4,0 Hz, 1H), 6,69 (d, J = 5,5 Hz, 1H), 4,07 — 3,46 (m, 7H), 3,35-3,20 (m, 1H), 3,19 —
2,94 (m, 2H), 2,40 (s, 3H).

Vi du 280: 2-[4,6-Bis(triflometyl)pyrimidin-2-yl]-5-{[2-flo-6-(2H-1,2,3-triazol-
2-yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

F

Sgesye)

BuGce A: Hop chét trung gian 16 (100mg, 0,332 mmol) dugc pha loang bang
DCM (10 mL) va dugc xir Iy bing 1,3-di-boc-2-(triflometylsulfonyl)guanidin
(118,2mg, 0,302 mmol) va trietyl amin (0,046 mL, 0,332 mmol). Phan tng dugc
khudy & nhiét d6 trong phong qua dém, sau d6 dugc pha loang bang DCM va nudc,
dwoc chiét va duoc ¢6 dic d&8 thu dugc hop chit tert-butyl (((tert-
butoxycarbonyl)imino)(5-(2-flo-6-(2H-1,2,3-triazol-2-
yl)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)cacbamat thd (165 mg) ma
hop chit nay dugc st dung nhu & budc B. MS (ESI): khéi lwong dugc tinh cho
Ca26H34FN70s, 543,60; m/z tim thiy 544,3 [M+H]".

Bu6c B: Hop chat tert-butyl (((tert-butoxycarbonyl)imino)(5-(2-flo-6-(2H-
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1,2,3-triazol-2-yl)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metyl)cacbamat tho
duoc hoa tan trong dioxin (8 mL) va TFA (3 mL) bb sung va phan tmg dugc khudy &
nhiét do trong phong qua dém dé thu dugc hop chét 5-(2-flo-6-(2H-1,2,3-triazol-2-
yl)benzoyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboximidamit thdé (214 mg) dudi
dang mudi TFA da duogc st dung truc tiép & budc C.

Bu6c C: Hop chit 5-(2-flo-6-(2H-1,2,3-triazol-2-yl)benzoyl)hexahydro-
pyrolo[3,4-c]pyrol-2(1H)-carboximidamit — mudi TFA thd (66 mg) dugc pha loing
bang n-butanol (4 mL) va duge xit 1y bang natri metoxyt (51,9mg, 0,961 mmol). Phin
ung dugc gia nhiét dén nhiét do hoi luu trong thoi gian 1 gio, sau d6 duoc lam mat va
bd sung 1,1,1,5,5,5-hexaflopentan-2,4-dion (400mg, 1,92 mmol) trudc khi gia nhiét lai
phéan tng dén nhiét d6 hoi luu trong thoi gian 19 gid. Sau d6, hdn hop nay dugce lam
mat va dugc co dac, sau dé dugc pha loang bé“mg DCM va natri bicarbonat bao hoa.
Chiét bang DCM va ¢6 dic. Tién hanh HPLC pha nguoc dé thu duoc hop chét néu trén
(4,6 mg). MS (ESD): khéi lwong dugc tinh cho C21HigF7N70, 515,39; m/z tim thay
416,2 [M+H]*. Quan sét thdy rotame trong 'H NMR.

Vi du 281: 2-[5-{[2-Flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl }hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-6-metylpyrimidin-4-ol.

N OH
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Diéu ché hop chit néu trén theo cach twong tu nhur d6i v6i vi du 280, bang cach
thé metyl acetoaxetat cho 1,1,1,5,5,5-hexaflopentan-2,4-dion & budc C. MS (ESI):
khéi lugng dugc tinh cho CaoHaoFN70, 409,42; m/z tim thdy 410,2 [M+H]". Quan sét
thay rotame trong '"H NMR.

Vi du 282: (2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl)(5-(4-(furan-2-yl)-6-
metylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.
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Diéu ché hop chét néu trén theo cich twong tu nhu d6i vai vi du 280, bing cach
thé 1-(furan-2-yl)butan-1,3-dion cho 1,1,1,5,5,5-hexaflopentan-2,4-dion & budc C. MS
(ESD): khéi lugng duge tinh cho C24H»FN702, 459,49; m/z tim thay 460,2 [M-+H]".
Céc dinh rong 'H NMR do rotame.

Vi du 283: 2-(4,6-Dimetylpyrimidin-2-yl)-5-[(3-flo-2-pyrimidin-2-
ylphenyl)carbonyl]octahydropyrolo[3,4-c]pyrol.

e NJMV'H\:_/
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B6 sung HATU (2,7 g, 7,1 mmol) vao hdn hop chira axit 2-(4,6-dimetyl-

pyrimidin-2-yl)-octahydro-pyrolo[3,4-c]pyrol (1,4 g, 6,5 mmol), 3-flo-2-(pyrimidin-2-
yl)benzoic (1,4 g, 6,5 mmol), va TEA (1,3 mL, 9,7 mmol) trong DMF (32,0 mL).
Sau 1 gi®r, hon hop phéan ting duge pha lodng bang EtOAc va dugc rira bing nuée. Sau
do, 16p nuéc duoc chiét bang EtOAc (1X). Céc pha hitu co thu gom duoc dugc lam
kho (Naz2S04), duge loc va duoc co dic dén khi kho. San pham tho dugc tinh ché bang
cach st dung sic ky silica gel (0-5% MeOH trong EtOAc) dé thu duogc hop chét tinh
khiét néu trén (1,2 g, 44%). Khéi luong MS (ESI) dugc tinh cho C23H23FNeO, 418,48;
m/z tim thay 419,2 [M+H]". '"H NMR (CDCls): 8,91 — 8,56 (m, 2H), 7,47 — 7,42 (m,
1H), 7,24 — 7,14 (m, 3H), 6,30 (s, 1H), 3,81 (dd, J = 11,6, 7,2 Hz, 1H), 3,72 (ddd, J =
9,0, 7,2, 2,2 Hz, 2H), 3,68 — 3,47 (m, 4H), 3,31 (dd, J = 11,0, 4,8 Hz, 1H), 3,05 — 2,89
(m, 2H), 2,31 (s, 6H).

Vi du 284: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-flo-2-(1H-pyrazol-5-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo cach twong ty nhu d6i v6i vi du 283, bang cach
thé hop chét trung gian 86 cho axit 3-flo-2-(pyrimidin-2-yl)benzoic. Khéi lugng MS
(ESI) duoc tinh cho CaHaxFNgO, 406,47; m/z tim thdy 407,2 [M+H]" 'H NMR
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(CDCls): 11,33 (s, 1H), 7,50 (m, 1H), 7,35 — 7,31 (m, 1H), 7,21 — 7,08 (m, 2H), 6,64
(s, TH), 6,28 (s, 1H), 3,82 — 2,71 (m, 10H), 2,30 (s, 6H).

Vi du 285: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-metoxy-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo cach twong tu nhu d6i véi vi du 283, bang cach
thé axit 3-metoxy-2-(2H-1,2,3-triazol-2-yl)benzoic cho axit 3-flo-2-(pyrimidin-2-
yl)benzoic. Khéi lugng MS (ESI) duoc tinh cho C»HzsN702, 419,49; m/z tim thdy
420,2 [M+H]". '"H NMR (CDCls): 7,74 (d, J = 6,6 Hz, 2H), 7,51 — 7,45 (m, 1H), 7,09
(dd, J = 8,4, 1,0 Hz, 1H), 7,00 (dd, J = 7,6, 1,1 Hz, 1H), 6,29 (s, 1H), 3,87 — 3,76 (m,
4H), 3,66 (ddd, J = 19,8, 12,1, 7,0 Hz, 2H), 3,58 — 3,50 (m, 2H), 3,47 — 3,37 (m, 2H),
3,22 (dd, J = 11,0, 5,1 Hz, 1H), 2,97 — 2,86 (m, 2H), 2,28 (s, J = 20,1 Hz, 6H).

Vi du 286: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-metoxy-2-(1H-1,2,3-triazol-1-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

'\\{/\B o) N—
N-

) N N@“*\N /
/

Buéc A: vao 3-flo-2-(1H-1,2,3-triazol-1-yl)benzonitril (2,1 g, 11,2 mmol) trong
MeOH (30 mL) bd sung dung dich nuéc NaOH 2M (10 mL). Phan ung duoc gia nhiét
dén nhiét d hdi luu cho dén khi dwoc x4c dinh hoan toan bing HPLC, sau d6 phén
ung duge lam mat dén nhiét do trong phong, duoc axit hoa béng HCI chira nudc 1IN
dén d6 pH=1 va dugc chiét bang DCM (2X). Céc 16p hitu co thu gom duge dugce ria
bing nuée mubi va duge 1am khd (Na»SO4) dé thu duge hdn hop chira hai san phém,
axit 3-metoxy-2-(1H-1,2,3-triazol-1-yl)benzoic va axit 3-flo-2-(1H-1,2,3-triazol-1-
yl)benzoic, hai san pham nay dugc st dung ma khong can tinh ché thém & budc tiép
theo.

Buéc B: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-metoxy-2-(1H-1,2,3-triazol-1-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chat & vi du 286 theo cach twong tu nhu déi véi vi du 283, bang
cach st dung hdn hop chira axit 3-metoxy-2-(1H-1,2,3-triazol-2-yl)benzoic va axit 3-
flo-2-(1H-1,2,3-triazol-2-yl)benzoic thay cho axit 3-flo-2-(pyrimidin-2-yl)benzoic dé
thu duoc 2 san phdm & vi du 286 va vi du 287. Vi du 286: Khéi lugng MS (ESI) dugc
tinh cho C22H23N702, 419,49; m/z tim théy 420,2 [M+H]" 'H NMR (CDCl3): 7,87 (d,
J=1,0 Hz, 1H), 7,77 (d, J = 1,0 Hz, 1H), 7,52 — 7,45 (m, 1H), 7,09 (dd, J = 8,5, 1,0
Hz, 1H), 7,00 (dd, J = 7,7, 1,1 Hz, 1H), 6,29 (s, J = 5,2 Hz, 1H), 3,89 — 3,81 (m, 4H),
3,79 — 3,65 (m, 3H), 3,54 — 3,46 (m, 2H), 3,43 — 3,36 (m, 1H), 3,24 (dt, J = 12,4, 6,1
Hz, 1H), 3,02 — 2,91 (m, 2H), 2,29 (s, 6H).

Vi du 287: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-flo-2-(1H-1,2,3-triazol-1-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

N 6 N—
N-N N/\:E:N—<\ /
N

Hop chét néu trén dugce tach tir bude B ¢ vi du 286. Khéi lugng MS (ESI) duoc
tinh cho C21H2FN-0, 407,45; m/z tim thdy 408,2 [M+H]". '"H NMR (CDCls): 7,96 —
7,91 (m, 1H), 7,84 — 7,80 (m, 1H), 7,58 — 7,49 (m, 1H), 7,37 — 7,30 (m, 1H), 7,26 —
7,23 (m, 1H), 6,29 (s, 1H), 3,88 — 3,85 (m, 1H), 3,80 — 3,71 (m, 2H), 3,71 — 3,64 (m,
1H), 3,57 — 3,42 (m, 3H), 3,23 (dd, J = 11,0, 5,0 Hz, 1H), 3,04 — 2,94 (m, 2H), 2,29 (s,
6H).

Vi du 288: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[4-metoxy-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3.4-c]pyrol.

(\N 0
o

o
\

Bu6dc A: (5-Benzylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-
1,2,3-triazol-2-yl)phenyl)metanon.

BS sung HATU (583mg, 1,5 mmol) vao hén hop chea 2-
benzyloctahydropyrolo[3,4-c]pyrol (282mg, 1,4 mmol), axit 4-metoxy-2-(2H-1,2,3-
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triazol-2-yl)benzoic (306mg, 1,4 mmol), va TEA (0,21 mL, 1,5 mmol) trong DMF (7,5
mL). Sau 1 gid, hon hgp phin tng dugc pha lodng bing EtOAc va dugc rira bang
nude. Sau do6, 16p nude duge chiét bang FtOAc (1X). Céc 16p hitu co thu gom dugc
dugc 1am khd (NaxSO4) va ¢d dic dé thu dwoc phin cin. Tinh ché qua hé diéu ché
Agilent (hé co ban) dé thu duoc 327 mg (58%) hop chét néu trén dudi dang dau bong.
'H NMR (CDCl): 7,79 (s, J = 6,5 Hz, 2H), 7,50 (d, J = 5,0 Hz, 1H), 7,36 (d, J = 8.5
Hz, 1H), 7,34 — 7,21 (m, 5H), 6,95 (dd, J = 8,5, 2,5 Hz, 1H), 3,93 (s, 3H), 3,86 — 3,72
(m, 1H), 3,65 — 3,46 (m, 3H), 3,13 (s, 1H), 2,90 — 2,74 (m, 2H), 2,74 — 2,59 (m, 2H),
2,57 —2,39 (m, 2H), 2,16 (dd, J = 9,2, 4,2 Hz, 1H).

Buéc B:  (Hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-1,2,3-
triazol-2-yl)phenyl)metanon.

R6t lién tuc (5-Benzylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-
1,2,3-triazol-2-yl)phenyl)metanon trong EtOH (20 mL) va AcOH (1 mL) qua éng
Pd(OH),/C 20 wt% véi ty 16 1 mL/phtt trong thoi gian 2 gio & 50°C va 50 bar bing
cach st dung thiét bi H-cube. Sau d6, phan tGng dugc cd dic va dugce trung hoa bing
Na,CO3 5% (chira nudce), va duoc chiét bang CHCla (3X). Lép hitu co duge thu gom
va lam kho (NaxSOs) dé thu duoc (hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-metoxy-
2-(2H-1,2,3-triazol-2-yl)phenyl)metanon duéi dang diu bong da dugc s dung ma
khong can tinh ché thém. '"H NMR (CDCl3):7,83 — 7,80 (m, 2H), 7,50 (d, J = 2,5 Hz,
1H), 7,32 (d, J = 8,5 Hz, 1H), 6,96 (dd, J = 8,5, 2,5 Hz, 1H), 3,89 (s, 3H), 3,75 - 3,63
(m, 2H), 3,27 (s, 1H), 3,08 (dd, J = 11,9, 8,1 Hz, 1H), 2,94 (dt, J = 11,4, 5,7 Hz, 2H),
2,88 — 2,75 (m, 2H), 2,69 (dd, J = 17,8, 14,3 Hz, 1H), 2,56 (dd, J = 11,4, 3,9 Hz, 1H).

Budc C: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[4-metoxy-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.

B6 sung 2-clo-4,6-dimetylpyrimidin (61mg, 0,4 mmol) vao
(hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-1,2,3-triazol-2-
yl)phenyl)metanon (185mg, 0,4 mmol) trong DMF (2,2 mL). Binh cau dugc gia nhiét
dén 120°C trong thoi gian 18 gid. Binh ciu nay dugc lam mat dén nhiét do trong |
phong, pha loang bang EtOAc va rira bang H>O. Sau dé, 16p nude dugce chiét bang
EtOAc (1X). Céc 16p hitu co thu gom dugc dugc rira bang nudce mudi va dugc 1am
khé (Na2SO4) dé thu duge dau. Tinh ché qua silica gel (15-75% EtOAc trong hexanes)
dé thu dugc 175 mg (97%) hop chét néu trén. Khéi lugng MS (ESI) duogc tinh todn
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cho CasHasN7O2, 419,49; m/z tim thay 420,2 [M+H]*. 'H NMR (CDCls): 7,73 (s, 2H),

7.49 (d,J = 7,8 Hz, 1H), 7,33 (d, J = 8,5 Hz, 1H), 6,95 (dd, J = 8,5, 2,5 Hz, 1H), 6,29

(s, 1H), 3,93 — 3,80 (m, 5H), 3,72 — 3,63 (m, 2H), 3,58 (dd, J = 11,6, 5,2 Hz, 1H), 3,46
(dd, J = 11,6, 4,3 Hz, 1H), 3,39 — 3,28 (m, 1H), 3,05 — 2,84 (m, 3H), 2,33 (s, 6H).

Vi du 289: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[4-metoxy-2-(1H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

N SORY

0
\

Piéu ché hop chét néu trén theo cich twong tw nhu d6i v6i vi du 283, bang cach
st dung hdon hop chira axit 4-metoxy-2-(1H-1,2,3-triazol-1-yl)benzoic va axit 4-
metoxy-2-(2H-1,2,3-triazol-1-yl)benzoic thu dugc tir quy trinh diéu ché hop chat trung
gian 54. Tinh ché cac hop chét cubi dé thu dugc hop chéit néu trén duéi dang dau.
Khéi lugng MS (ESI) dugc tinh cho C»HasN7O2, 419,49; m/z tim thdy 420,2 [M+H]",
'H NMR (CDCls): 7,98 (s, J = 2,9 Hz, 1H), 7,77 (s, J = 4,1 Hz, 1H), 7,42 — 7,36 (m,
1H), 7,18 (d, J = 2,5 Hz, 1H), 7,06 (dd, J = 8,5, 2,5 Hz, 1H), 6,29 (s, 1H), 3,90 (s, J =
7.6 Hz, 3H), 3,83 — 3,66 (m, 3H), 3,50 — 3,42 (m, 2H), 3,30 (dd, J = 11,6, 4,7 Hz, 1H),
3,22 (dd, J = 11,1, 7,3 Hz, 1H), 2,99 — 2,76 (m, 3H), 2,28 (d, J = 16,2 Hz, 6H).

Vi du 290: 2-(5-Flo-4-metylpyrimidin-2-yl)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3.4-c]pyrol.

(\No

N\N / F

Hbn hop chira hop chét trung gian 20 (86mg, 0,30 mmol), hop chét trung gian
55 (44mg, 0,3 mmol) va DIPEA (0,16 mL, 0,91 mmol) trong ACN (1 mL) duoc gia
nhiét bang vi séng & 200°C trong thoi gian 2 gio. Hon hop nay dugce cd ddc trong chan
khong va tién hanh séc ky (Hex dén EtOAc/Hex 100%) dé thu dugc hop chat néu trén
(82mg, 69%). MS (ESI): khdi lwong duoc tinh cho C20H20FN70, 393,17, m/z tim thay
394,2 [M+1]". 'TH NMR (400 MHz, CDCls): 8,06 (d, J = 1,7 Hz, 1H), 7,98 (d, J = 8,1
Hz, 1H), 7,75 (s, 2H), 7,57 — 7,48 (m, 1H), 7,43 (d, J = 6,2 Hz, 2H), 3,93 — 3,77 (m,
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2H), 3,74 - 3,60 (m, 2H), 3,59 — 3,51 (m, 1H), 3,46 — 3,33 (m, 2H), 3,09 — 2,88 (m,
3H), 2,37 (d, J = 2,5 Hz, 3H).

Vi du 291: 2-(2-Clo-5-flopyrimidin-4-y1)-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

F
N o _
N~N NIN LN
i
cl

Diéu ché hop chit néu trén theo cich twong tu nhu d6i v6i vi du 290 bang cach
str dung hop chat trung gian 20 va bang cach thé 2,4-diclo-5-flopyrimidin cho hop chét
trung gian 55. Khdi lugng MS (ESI) dugc tinh cho C19H17CIFN-O, 413,85; m/z tim
thy, 414,2 [M+H]". '"H NMR (400 MHz, CDCls): 8,01 (d, J = 8,3 Hz, 1H), 7,90 (d, J
=5,0 Hz, 1H), 7,79 (s, 2H), 7,58 — 7,51 (m, 1H), 7,48 — 7,39 (m, 2H), 4,04 — 3,93 (m,
1H), 3,92 — 3,70 (m, 4H), 3,68 — 3,59 (m, 1H), 3,46 (br s, 1H), 3,13 — 2,88 (m, 3H).

Vi du 292: 2-(5-Flopyrimidin-2-yl)-5-{[2-flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

pj\l 0 N=
N~N NIN—{\ :/>-F
N
F

Diéu ché hop chit néu trén theo cich tuong ty nhu d6i v6i vi du 290 bang cach
thé hop chét trung gian 16 cho hop chét trung gian 20 va thé 2-clo-5-flopyrimidin cho
hop chit trung gian 55. Khdi lugng MS (EST) dugc tinh cho Ci9H17F2N70, 397,39; m/z
tim thy, 398,2. 'H NMR (400 MHz, CDCls): 8,26 — 8,17 (m, 2H), 7,89 — 7,78 (m,
2H), 7,73 (s, 1H), 7,53 — 7,44 (m, 1H), 7,19 — 7,10 (m, 1H), 4,02 — 3,45 (m, 7H), 3,30
—3,23 (m, 1H), 3,17 - 2,97 (m, 2H).

Vi du 293: 2-(5-Flo-4-metylpyrimidin-2-yl)-5-{[2-flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

TN Q

N~N Nij:/\N—<\N j/z-F
5 N
F
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Diéu ché hop chit néu trén theo cach twong tw nhu d6i v6i vi du 290 bang cach
thé hop chét trung gian 16 cho hop chét trung gian 20. Khéi luong MS (ESI) duge tinh
cho CaoHioFaN70, 411,42; m/z tim thiy, 412,2. "H NMR (400 MHz, CDCls): 8,09 —
8,03 (m, 1H), 7,88 — 7,79 (m, 2H), 7,72 (s, 1H), 7,51 — 7,43 (m, 1H), 7,18 — 7,10 (m,
1H), 4,01 — 3,45 (m, 7H), 3,30 — 3,21 (m, 1H), 3,15 — 2,95 (m, 2H), 2,37 (d, J = 2.4
Hz, 3H).

Vi du 294: 2-{[2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl|carbonyl}-5-(4,5,6-
trimetylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo cach twong tu nhur d6i v6i vi du 290 bang cach
thé hop chét trung gian 16 cho hop chét trung gian 20 va thé hop chét trung gian 56
cho hop chét trung gian 55. Khéi lugng MS (ESI) dugc tinh cho C22H24FN70, 421,48;
m/z tim thay, 422.2. "H NMR (500 MHz, CDCls): 7,88 — 7,79 (m, 2H), 7,72 (s, 1H),
7,50 — 7,43 (m, 1H), 7,17 — 7,10 (m, 1H), 3,93 — 3,47 (m, 7H), 3,28 — 3,21 (m, 1H),
3,11 -2,93 (m, 2H), 2,33 (s, 6H), 2,07 (s, 3H).

Vi du 295: 2-(4,5-Dimetylpyrimidin-2-yl)-5-{[2-flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

WNO

N\N

Diéu ché hop chat néu trén theo cach twong tw nhu d6i v6i vi du 290 bang cach
thé hop chét trung gian 16 cho hop chit trung gian 20 va thé hop chét trung gian 57
cho hop chét trung gian 55. Khéi lugng MS (ESI) dugc tinh cho C21H2FN-0, 407,45;
m/z tim thdy, 408,2. '"H NMR (400 MHz, CDCl3): 7,99 (s, 1H), 7,89 — 7,78 (m, 2H),
7,72 (s, 1H), 7,53 — 7,42 (m, 1H), 7,19 — 7,08 (m, 1H), 4,02 — 3,46 (m, 7H), 3,31 —
3,21 (m, 1H), 3,15 — 2,95 (m, 2H), 2,32 (s, 3H), 2,09 (s, 3H).

Vi du 296: 2-{[2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl }-5-(4-metoxy-6-
metylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.
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Hop chét néu trén dugc tach tir quy trinh tong hop hop chét trung gian 58. Khdi
luong MS (ESI) dugc tinh cho C21H22FN702, 423,45; m/z tim thdy, 424,0. '"H NMR
(500 MHz, CDCl3): 7,88 — 7,80 (m, 2H), 7,72 (s, 1H), 7,52 — 7,44 (m, 1H), 7,18 - 7,11
(m, 1H), 5,87 (d, J = 4,3 Hz, 1H), 4,00 — 3,50 (m, 10H), 3,30 — 3,22 (m, 1H), 3,13 -
2,93 (m, 2H), 2,28 (s, 3H).

Vi du 297: 2-(4-Etyl-6-metylpyrimidin-2-yl)-5-{[2-flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl} octahydropyrolo[3.,4-c]pyrol.

(N o N=—
i N

Piéu ché hop chit néu trén theo cach twong tu nhu d6i voi hop chat trung gian
55 bing cach thé hop chat trung gian 58 cho 2,4-diclo-5-flopyrimidin va thé EtMgBr
1,0M trong THF cho MeMgBr 3,0M trong Et,0. Khéi lugng MS (ESI) dugc tinh cho
C2oH2sFN70, 421,48; m/z tim thdy, 422,0. '"H NMR (500 MHz, CDCls): 7,88 — 7,79
(m, 2H), 7,71 (s, 1H), 7,51 — 7,43 (m, 1H), 7,18 — 7,11 (m, 1H), 6,29 (d, J = 7,2 Hz,
1H), 4,01 — 3,50 (m, 7H), 3,31 — 3,22 (m, 1H), 3,13 — 2,94 (m, 2H), 2,56 (q, J = 7,6
Hz, 2H), 2,31 (d, J = 1,6 Hz, 3H), 1,27 — 1,21 (m, 3H).

Vi du 298: 2-{[2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl]|carbonyl}-5-[4-metyl-6-
(1-metyletyl)pyrimidin-2-yl]octahydropyrolo[3,4-c]pyrol.

(N o N=
i N

Diéu ché hop chét néu trén theo cich twong tu nhu d6i v6i hop chat trung gian
55 bing cach thé hop chét trung gian 58 cho 2,4-diclo-5-flopyrimidin va thé iPrMgBr
2,0M trong THF cho MeMgBr 3,0M trong Et;O. Phan ting nay thu dugc ba san pham
sau day, 2-{[2-flo-6-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl}-5-[4-metyl-6-(1-
metyletyl)pyrimidin-2-yl]octahydropyrolo[3,4-c]pyrol, 2-[4-metyl-6-(1-
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metyletyl)pyrimidin-2-yl1]-5-{[2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol va 2-{[5-(1-Metyletyl)-2-(2H-1,2,3-
triazol-2-yl)phenyl]carbonyl }-5-[4-metyl-6-(1-metyletyl)pyrimidin-2-
yl]octahydropyrolo[3,4-c]pyrol. Khéi lugng MS (ESI) duge tinh cho Ca23H26FN70,
435,51; m/z tim thay, 436,2. '"H NMR (400 MHz, CDCls): 7,89 — 7,79 (m, 2H), 7,72
(s, 1H), 7,52 — 7,43 (m, 1H), 7,18 — 7,10 (m, 1H), 6,32 — 6,25 (m, 1H), 4,01 - 3,49 (m,
7H), 3,31 — 3,21 (m, 1H), 3,13 — 2,93 (m, 2H), 2,82 — 2,70 (m, 1H), 2,32 (d, J = 2,1
Hz, 3H), 1,27 — 1,20 (m, 6H).

Vi du 299: 2-[4-Metyl-6-(1-metyletyl)pyrimidin-2-yl]-5-{[2-(2H-1,2,3-triazol-
2-yl)phenyl]carbonyl} octahydropyrolo[3.,4-c]pyrol.

ﬁNO N=

Cgm* /

Hop chét néu trén dugc tach tir quy trinh didu ché hop chit & vi du 298. Khoi
luong MS (ESI) dugc tinh cho C23H27N70, 417,52; m/z tim théy, 418,2. "H NMR (500
MHz, CDCls): 7,98 (d, J = 8,1 Hz, 1H), 7,73 (s, 2H), 7,55 — 7,48 (m, 1H), 7,45 — 7,39
(m, 2H), 6,29 (s, 1H), 3,91 — 3,83 (m, 2H), 3,74 — 3,64 (m, 2H), 3,63 — 3,57 (m, 1H),
3,50 — 3,44 (m, 1H), 3,42 — 3,27 (m, 1H), 3,07 — 2,88 (m, 3H), 2,81 — 2,59 (m, 1H),
2,31 (s, 3H), 1,25 - 1,21 (m, 6H).

Vi du 300: 2-{[5-(1-Metyletyl)-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl}-5-[4-
metyl-6-(1-metyletyl)pyrimidin-2-yl]octahydropyrolo[3,4-c]pyrol.

(N o N=
NN NIN—Q /
N

Hop chit néu trén dugc tach tir quy trinh diéu ché hop chit & vi du 298. Khdi
lugng MS (ESI) duge tinh cho CasH33N70, 459,6; m/z tim thdy, 460,3. 'H NMR (400
MHz, CDCL): 7,84 — 7,72 (m, 2H), 7,67 (s, 1H), 7,51 — 7,32 (m, 2H), 6,32 - 6,25 (m,
1H), 3,92 — 3,31 (m, 7H), 3,16 — 2,70 (m, 5H), 2,31 (d, J = 4,7 Hz, 3H), 1,28 — 1,14
(m, 12H).
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Vi du 301: 2-(4-tert-Butyl-6-metylpyrimidin-2-y1)-5-{[2-flo-6-(2H-1,2,3-
triazol-2-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

\

,No
5 IH\

Diéu ché hop chét néu trén theo cach tuong tu nhu d6i v6i hop chit trung gian
55 bang céach thé hop chét trung gian 58 cho 2,4-diclo-5-flopyrimidin va thé tBuMgBr
1,0M trong THF cho MeMgBr 3,0M trong Et;0. Khdi lugng MS (ESI) dugc tinh cho
C2aH2sFN70, 449,54; m/z tim thiy, 450,3. '"H NMR (500 MHz, CDCls): 7,93 — 7,72
(m, 3H), 7,54 — 7,45 (m, 1H), 7,20 — 7,11 (m, 1H), 6,66 — 6,59 (m, 1H), 4,23 — 3,60
(m, 7H), 3,38 — 3,06 (m, 3H), 2,67 — 2,43 (m, 3H), 1,29 (s, 9H).

Vi du 302: 2-(4-Xyclopropyl-6-metylpyrimidin-2-yl)-5-{[2-flo-6-(2H-1,2,3-
triazol-2-yl)phenyl]carbonyl}octahydropyrolo[3.4-c]pyrol.

(N o N=
i N

Piéu ché hop chit néu trén theo cach twong ty nhu d6i voi hop chit trung gian
55 bing cdch thé hop chit trung gian 58 cho 2,4-diclo-5-flopyrimidin va thé
xyclopropylmagie bromua 0,5M trong THF cho MeMgBr 3,0M trong Et;O. Khéi
luong MS (ESI) dugc tinh cho C23H24FNO, 433,49; m/z tim théy, 434.2. '"H NMR
(500 MHz, CDCl3): 7,87 — 7,80 (m, 2H), 7,71 (s, 1H), 7,51 — 7,43 (m, 1H), 7,18 - 7,11
(m, 1H), 6,31 — 6,26 (m, 1H), 3,99 — 3,79 (m, 2H), 3,79 — 3,72 (m, 1H), 3,69 — 3,45
(m, 4H), 3,27 — 3,20 (m, 1H), 3,10 — 2,91 (m, 2H), 2,29 (s, 3H), 1,82 — 1,74 (m, 1H),
1,10 — 1,00 (m, 2H), 0,95 — 0,88 (m, 2H).

Vi du 303: 2-{[2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl}-5-(4-metyl-
1,3,5-triazin-2-yl)octahydropyrolo[3,4-c]pyrol.

3o
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Budc A: tert-Butyl 5-(4-clo-1,3,5-triazin-2-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat. B6 sung nhé giot dung dich chita hop chit trung gian 15 (202mg,
0,953 mmol) va DIPEA (0,33 mL, 1,91 mmol) trong ACN (5§ mL) & 0°C vao dung
dich chtra 2,4-diclo-1,3,5-triazin (150mg, 0,953 mmol) trong ACN(5 mL). Sau thoi
gian 10 phut, pha lodng hdon hop nay bang dung dich NH4Cl chtta nuéc bdo hoa. Sau
do, 16p nude duoc chiét béng DCM va ph:?m chiét hitu co thu gom dugc dugce lam khd
trén NaxSOs, loc va cd dic trong chan khong. Tién hanh sic ky (Hexan dén
EtOAc/Hexan 80%) dé thu dugce san phim mong mudn duéi dang chét rdn mau tring
(137mg, 44%). Khéi lugng MS (ESI) duge tinh cho C14H2CINsOz, 325,13; m/z tim
thdy, 326,1.

Budc B: tert-Butyl 5-(4-metyl-1,3,5-triazin-2-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat. Piéu ché tert-butyl 5-(4-metyl-1,3,5-triazin-2-
ylhexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat theo cach twong tu nhu d6i voi hop
chét trung gian 55 bang cach thé san phdm & budce A cho 2,4-diclo-5-flopyrimidin.
Khéi lugng MS (ESI) dugc tinh cho CisHasNsO2, 305,18; m/z tim théy, 306,0.

Budce C: 2-(4-Metyl-1,3,5-triazin-2-yl)octahydropyrolo[3,4-c]pyrol. Khudy hop
chit  tert-butyl  5-(4-metyl-1,3,5-triazin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (43mg, 0,142 mmol), DCM (1,4 mL) va TFA (0,71 mL) & nhi€t do trong
phong trong thdi gian 2 gio. Hon hop duge ¢d dic trong chdn khong va dugce st dung
& budce tiép theo ma khong can tinh ché thém.

Budce D: 2-{[2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl }-5-(4-metyl-1,3,5-
triazin-2-yl)octahydropyrolo[3,4-c]pyrol. Diéu ché hop chit ¢ vi du 303 theo cach
twong ty nhu dbi voi hop chit trung gian 59 bang céach thé san pham & budce C cho hop
chét trung gian 15 va thé hop chét trung gian 12 cho axit 2-(4H-[1,2,4]triazol-3-yl)-
benzoic. Khéi lwong MS (ESI) dugc tinh cho CioHioFNsO, 394,41; m/z tim thay,
395,0. 'TH NMR (500 MHz, CDCls): 8,51 — 8,42 (m, 1H), 7,89 — 7,81 (m, 2H), 7,75 (d,
J=13,5Hz, 1H), 7,54 — 7,45 (m, 1H), 7,20 — 7,11 (m, 1H), 4,02 — 3,51 (m, 8H), 3,32 —
3,23 (m, 1H), 3,17 — 3,00 (m, 2H), 2,50 — 2,40 (m, 3H).

Vi du 304: 2-{[2-Flo-6-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl}-5-(4-metyl-6-
morpholin-4-ylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.
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(N o N=
NN NN
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-

Hon hop chira hop chét trung gian 58 (137mg, 0,254 mmol) va morpholin (1,3
mL) dugc khudy trong thoi gian 14 gid' & nhiét d§ trong phong. Hdn hop nay duge ¢o
dic trong chan khong. Tién hanh sic ky (DCM dén NHs 2M 8% trong MeOH/DCM)
dé thu duoc san phdm mong mudn dudi dang bot mau vang nhat (95mg, 78%). Khbi
lwong MS (ESI) dugc tinh cho C2sH27FNgO2, 478,53; m/z tim théy, 479.3. '"H NMR
(500 MHz, CDCl3): 7,86 — 7,78 (m, 2H), 7,72 (s, 1H), 7,51 — 7,44 (m, 1H), 7,18 — 7,10

(m, 1H), 5,77 — 5,72 (m, 1H), 3,99 — 3,47 (m, 13H), 3,28 — 3,21 (m, 1H), 3,09 — 2,91
(m, 2H), 2,90 — 2,86 (m, 2H), 2,25 (s, 3H).

Vi du 305: 2-{[2-(4H-1,2,4-Triazol-3-yl)phenyl]|carbonyl}-5-(4,5,6-
trimetylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.

’

N
( N O N—
i N@:'H\N /

Buéc A:  (2-(4H-1,2,4-Triazol-3-yl)phenyl)(hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)metanon.

Didu  ché  (2-(4H-1,2,4-Triazol-3-yl)phenyl)(hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)metanon theo céach tuong ty nhu dbi voi vi du 303, bang cach thé hop chat
trung gian 59 cho san phdm cta vi du 303 & buée C. Khéi luong MS (ESI) duge tinh
cho C1sH17NO, 283,14; m/z tim théy, 284,2.

Budc B: 2-{[2-(4H-1,2,4-Triazol-3-yl)phenyl]carbonyl }-5-(4,5,6-
trimetylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol. San phim & buéc A (167mg,
0,421 mmol), hop chét trung gian 56 (66mg, 0,421 mmol) va DIPEA (0,29 mL, 1,68
mmol) duoc gia nhiét bing vi séng trong thoi gian 2 gid & 200°C trong ACN (1,4 mL).
Hoén hop nay dugc ¢ dic trong chan khong. San phim thd duge tinh ché bang céach sir
dung Agilent HPLC (hé co ban) dé thu duoc tap chat. Sau d6, vat liéu nay dugc tinh
ché bang céach sir dung sdc ky pha thuong (DCM dén NH; 2M 8% trong MeOH/DCM)
dé thu duoc hop chit néu trén (49mg, 29%). Khéi lugng MS (ESI) dugce tinh cho
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CHasN70, 403,49; m/z tim thdy, 404,2. "TH NMR (500 MHz, CDCls): 8,16 (d, J = 7.8
Hz, 1H), 8,06 (s, 1H), 7,54 — 7,49 (m, 1H), 7,48 — 7,44 (m, 1H), 7,35 (d, J = 7,5 Hz,
1H), 3,96 — 3,89 (m, 1H), 3,85 — 3,77 (m, 1H), 3,74 — 3,68 (m, 1H), 3,68 — 3,55 (m,
2H), 3,42 (br s, 2H), 3,16 (br s, 1H), 3,04 — 2,96 (m, 1H), 2,89 (br s, 1H), 2,32 (s, 6H),
2,05 (s, 3H).

Vi du 306: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[2-(3-metyl-1,2,4-oxadiazol-5-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo cach twong tu nhu d6i v6i hop chit trung gian
59 bang cach thé hop chét trung gian 23 cho hop chét trung gian 15 va thé axit 2-(3-
metyl-1,2,4-oxadiazol-5-yl)benzoic cho axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi
lugng MS (ESI) dugc tinh cho C2H24N6O2, 404,48; m/z tim théy, 405,2. '"H NMR
(500 MHz, CDCl3): 8,10 (dd, J = 7,9 Hz, 0,9 Hz, 1H), 7,62 (td, J = 7,6 Hz, 1,2 Hz,
1H), 7,53 (td, J = 7,7 Hz, 1,3 Hz, 1H), 7,42 (dd, J = 7,6 Hz, 1,0 Hz, 1H), 6,28 (s, 1H),
3,99 — 3,88 (m, 2H), 3,80 — 3,75 (m, 1H), 3,74 — 3,65 (m, 2H), 3,53 — 3,48 (m, 1H),
3,46 — 3,40 (m, 1H), 3,12 — 3,04 (m, 2H), 3,01 — 2,93 (m, 1H), 2,42 (s, 3H), 2,28 (s,
6H).

Vi du 307: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[2-(1-metyl-1H-1,2,4-triazol-5-
yl)phenyl]carbonyl}octahydropyrolo[3.4-c]pyrol.

Né\/N o) _<N_
/ N—7

Buédce A: (Hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(2-(1-metyl-1H-1,2,4-triazol-
5-yl)phenyl)metanon. Khuiy hop chit trung gian 60 (100mg, 0,252 mmol), DCM (2,5
mL), TFA (0,5 mL) & nhiét do trong phong trong thoi gian 2 gio va sau do cd dic
trong chan khong. Phan can duoc hoa tan trong DCM va duoc xit Iy bang nhua Dowex
550. Sau khi khudy trong thoi gian 2 gid, nhwa nay duoc loai bé bang cach loc va phan

loc dugce ¢O ddc trong chan khéng dé thu dugc dau khong mau, ma dau nay dugc st
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dung & budc tiép theo ma khong cAn tinh ché thém. Khéi lugng MS (ESI) dugc tinh
cho C16H19N50, 297,16; m/z tim thiy, 298,0.

Budc B: 2-(4,6-Dimetylpyrimidin-2-y1)-5-{[2-(1-metyl-1H-1,2,4-triazol-5-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol. Pidu ché hop chét & vi du 307 theo
cach twong tw nhu déi voi vi du 290 bing cach thé san phim & bude A cho hop chét
trung gian 20 va thé 2-clo-4,6-dimetylpyrimidin cho hgp chét trung gian 55. Khdi
luong MS (ESI) dugc tinh cho C22HasN70, 403,21; m/z tim théy, 404,2. "H NMR (500
MHz, CDCls): 7,83 (s, 1H), 7,58 — 7,49 (m, 2H), 7,47 — 7,42 (m, 2H), 6,28 (s, 1H),
3,85 — 3,80 (m, 4H), 3,75 — 3,69 (m, 2H), 3,55 — 3,45 (m, 4H), 3,24 — 3,19 (m, 1H),
2,99 — 2,88 (m, 2H), 2,29 (s, 6H).

Vi du 308: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[2-(1-metyl-1H-1,2,4-triazol-3-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

~N"SN 0 N=
N= NIN*\ /
N

Piéu ché hop chat néu trén theo cach twong tw nhu d6i voi vi du 307 bang cach
thé hop chét trung gian 61 cho hgp chét trung gian 60 & budc A. Khéi lugng MS (ESI)
dwoc tinh cho CHasN70, 403,21; m/z tim thiy, 404,2. '"H NMR (500 MHz, CDCls):
8,12 — 8,06 (m, 1H), 7,93 (s, 1H), 7,49 — 7,38 (m, 2H), 7,37 — 7,29 (m, 1H), 6,27 (s,
1H), 3,95 — 3,83 (m, 5H), 3,78 — 3,60 (m, 3H), 3,47 — 3,38 (m, 2H), 3,08 — 2,98 (m,
2H), 2,95 — 2,86 (m, 1H), 2,29 (s, 6H).

Vi du 309: 2-{[2-(3-Metyl-1,2,4-oxadiazol-5-yl)phenyl]carbonyl}-5-(4,5,6-
trimetylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chét néu trén theo cach tuong tu nhu d6i voi vi du 307 bang cach
thé hop chit trung gian 62 cho hop chit trung gian 60 & budc A, va thé hop chat trung
gian 56 cho 2-clo-4,6-dimetylpyrimidin & bude B. Khéi lvong MS (ESI) duge tinh cho
Ca3Ha6N6O2, 418,21; m/z tim thay, 419,3. 'H NMR (500 MHz, CDCls): 8,09 (dd, J =

7.9 Hz, 0,9 Hz, 1H), 7,60 (td, J = 7,6 Hz, 1,2 Hz, 1H), 7,52 (td, J = 7,7 Hz, 1,3 Hz,
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1H), 7,41 (dd, J = 7,6 Hz, 1,0 Hz, 1H), 3,98 — 3,93 (m, 1H), 3,90 — 3,84 (m, 1H), 3,79
~3.73 (m, 1H), 3,70 — 3,61 (m, 2H), 3,50 — 3,44 (m, 1H), 3,44 — 3,38 (m, 1H), 3,10 —
3,02 (m, 2H), 2,98 — 2,91 (m, 1H), 2,42 (s, 3H), 2,30 (s, 6H), 2,06 (s, 3H).

Vi du 310: 2-(5-Flo-4-metylpyrimidin-2-y1)-5-{[2-(3-metyl-1,2,4-oxadiazol-5-
yl)phenyl]carbonyl}octahydropyrolo[3.,4-c]pyrol.

N,
\{1—0 2 IN—Q ;/>~F

Diéu ché hop chat néu trén theo cich twong tu nhu d6i v6i vi du 307 bang cach
thé hop chét trung gian 62 cho hop chat trung gian 60 & budc A, va thé hop chét trung
gian 55 cho 2-clo-4,6-dimetylpyrimidin ¢ budc B. Khéi lugng MS (ESI) dugc tinh cho
C21H21FNsO2, 408,17; m/z tim thay, 409,2. '"H NMR (500 MHz, CDCls): 8,10 (dd, J =
7,9 Hz, 0,9 Hz, 1H), 8,04 (d, J = 1,8 Hz, 1H), 7,61 (td, J = 7,6 Hz, 1,3 Hz, 1H), 7,53
(td, J = 7,7 Hz, 1,3 Hz, 1H), 7,42 (dd, J = 7,6 Hz, 1,0 Hz, 1H), 4,00 — 3,94 (m, 1H),
3,90 — 3,83 (m, 1H), 3,79 — 3,74 (m, 1H), 3,71 — 3,60 (m, 2H), 3,47 — 3,41 (m, 2H),
3,13 - 3,06 (m, 2H), 3,02 — 2,94 (m, 1H), 2,41 (s, 3H), 2,35 (d, J = 2,5 Hz, 3H).

Vi du 311: 2-{[2-(1-Metyl-1H-1,2,4-triazol-3-yl)phenyl]carbonyl}-5-(4,5,6-
trimetylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol.

~N"SN 0o N=
v= TN
N

Diéu ché hop chét néu trén theo cach tuong tu nhu d6i v6i vi du 307 bang cach
thé hop chét trung gian 61 cho hop chat trung gian 60 & budc A, va thé hop chét trung
gian 56 cho 2-clo-4,6-dimetylpyrimidin ¢ bude B. Khéi luong MS (ESI) dugce tinh cho
C23H27N70, 417,23; m/z tim thdy, 418,2. "H NMR (500 MHz, CDCls): 8,11 — 8,04 (m,
1H), 7,93 (s, 1H), 7,47 — 7,38 (m, 2H), 7,34 — 7,30 (m, 1H), 3,94 — 3,79 (m, SH), 3,75
— 3,69 (m, 1H), 3,66 — 3,56 (m, 2H), 3,43 — 3,36 (m, 2H), 3,07 — 2,97 (m, 2H), 2,92 —
2,85 (m, 1H), 2,32 (s, 6H), 2,06 (s, 3H).

Vi du 312: 2-(5-Flo-4-metylpyrimidin-2-yl)-5-{[2-(1-metyl-1H-1,2,4-triazol-3-
yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cach twong ty nhu d6i v6i vi du 307 bang cach
thé hop chét trung gian 61 cho hop chét trung gian 60 & budc A, va thé hop chat trung
gian 55 cho 2-clo-4,6-dimetylpyrimidin ¢ bude B. Khéi lugng MS (ESI) duge tinh cho
C21H2FN70, 407,19; m/z tim thy, 408,2. '"H NMR (500 MHz, CDCls): 8,09 (dd, J =
7,5 Hz, 1,5 Hz, 1H), 8,04 (d, J = 1,7 Hz, 1H), 7,94 (s, 1H), 7,47 — 7,39 (m, 2H), 7,34 —
7,30 (m, 1H), 3,97 — 3,85 (m, 4H), 3,85 — 3,78 (m, 1H), 3,76 — 3,70 (m, 1H), 3,66 —
3,55 (m, 2H), 3,45 — 3,36 (m, 2H), 3,09 — 3,00 (m, 2H), 2,97 — 2,88 (m, 1H), 2,35 (d, J
=2,5Hz, 3H).

Vi du 313: 2-[5-{[2-Flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-4-metyl-6,7-dihydro-SH-
xyclopenta[d]pyrimidin.

TN Q

Diéu ché hop chét néu trén theo céch twong tw nhu dbi véi vi du 290 bang cach
thé hop chét trung gian 16 cho hop chit trung gian 20 va thé 2-clo-4-metyl-6,7-
dihydro-5H-xyclopenta|[d]pyrimidin cho hop chét trung gian 55. Khdi lugng MS (ESI)
duoc tinh cho Ca3H24FN70, 433,20; m/z tim thdy, 434,2. 1H NMR (500 MHz, CDCls):
7,87 - 7,78 (m, 2H), 7,72 (s, 1H), 7,49 - 7,42 (m, 1H), 7,17 - 7,09 (m, 1H), 4,01 - 3,84
(m, 2H), 3,82 - 3,49 (m, 5H), 3,29 - 3,22 (m, 1H), 3,13 - 2,93 (m, 2H), 2,86 - 2,79 (m,
2H), 2,78 - 2,72 (m, 2H), 2,28 (s, 3H), 2,09 - 2,00 (m, 2H).

Vi du 314: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-flo-2-(3-metyl-1,2,4-
oxadiazol-5-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Didu ché hop chét néu trén theo cich tuong ty nhu d6i v6i hop chét trung gian
59 bang cach thé hop chit trung gian 23 cho hop chét trung gian 15 va thé hop chét
trung gian 63 cho axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi lugng MS (ESI) dugc
tinh cho CaoHasFNgO2, 422,19; m/z tim thay, 423,2. '"H NMR (500 MHz, CDCl3): 7,62
—7,56 (m, 1H), 7,31 — 7,26 (m, 1H), 7,24 — 7,20 (m, 1H), 6,29 (s, 1H), 3,93 — 3,86 (m,
2H), 3,77 — 3,62 (m, 3H), 3,57 — 3,47 (m, 2H), 3,21 — 3,16 (m, 1H), 3,10 — 2,96 (m,
2H), 2,43 (s, 3H), 2,28 (s, 6H).

Vi du 315: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[2-flo-6-(3-metyl-1,2,4-
oxadiazol-5-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

Piéu ché hop chét néu trén theo cach twong tu nhu d6i voi hop chit trung gian
59 bang cach thé hop chét trung gian 23 cho hop chét trung gian 15 va thé hop chat
trung gian 64 cho axit 2-(4H-[1,2,4]triazol-3-yl)-benzoic. Khéi luong MS (ESI) dugc
tinh cho CaoH23FNgO2, 422,19; m/z tim thiy, 423,2. 'TH NMR (500 MHz, CDCls): 7,96
— 17,86 (m, 1H), 7,55 — 7,47 (m, 1H), 7,38 — 7,29 (m, 1H), 6,32 — 6,23 (m, 1H), 3,99 —
3,46 (m, 7H), 3,27 — 2,95 (m, 3H), 2,49 — 2,37 (m, 3H), 2,36 — 2,21 (m, 6H).

Vi du 316: 2-(5-Clo-4-metylpyrimidin-2-yl)-5-{[2-flo-6-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chit néu trén theo cach tuong tu nhu dbi voi vi du 290 béng cach
thé hop chét trung gian 16 cho hop chét trung gian 20 va thé hop chét trung gian 65
cho hop chét trung gian 55. Khéi lwong MS (ESI) dugc tinh cho CaoHisCIFN;O,
427,13; m/z tim thdy, 428,1. 1H NMR (500 MHz, CDCls): 8,13 (d, J = 1.3 Hz, 1H),
7,87 - 7,79 (m, 2H), 7,71 (s, 1H), 7,51 - 7,43 (m, 1H), 7,17 - 7,11 (m, 1H), 4,00 - 3,54
(m, 7H), 3,28 - 3,23 (m, 1H), 3,14 - 2,97 (m, 2H), 2,43 (s, 3H).

Vi du 317: 2-(5-Clo-4,6-dimetylpyrimidin-2-yl)-5-{[2-flo-6-(2H-1,2,3-triazol-
2-yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Piéu ché hop chit néu trén theo cich twong tu nhu d6i v6i vi du 290 bang cach
thé hop chét trung gian 16 cho hop chét trung gian 20 va thé hop chét trung gian 66
cho hop chit trung gian 55. Khéi lugng MS (ESI) duge tinh cho CaiH21CIFN,O,
441,15; m/z tim thiy, 442,1. 1H NMR (500 MHz, CDCl): 7,87 - 7,79 (m, 2H), 7,71
(s, 1H), 7,50 - 7,44 (m, 1H), 7,17 - 7,11 (m, 1H), 4,00 - 3,73 (m, 3H), 3,70 - 3,46 (m,
4H), 3,27 - 3,22 (m, 1H), 3,12 - 2,94 (m, 2H), 2,42 (s, 6H).

Vi du 318: 2-(5-Clo-4,6-dimetylpyrimidin-2-y1)-5-{[2-(3-metyl-1,2,4-
oxadiazol-5-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

Diéu ché hop chit néu trén theo cach tuong tu nhu dbi voi vi du 307 béng cach
thé hop chét trung gian 62 cho hop chét trung gian 60 & budc A, va thé hop chét trung
gian 66 cho 2-clo-4,6-dimetylpyrimidin ¢ budc B. Khéi lugng MS (ESI) duoc tinh cho
C2Ha3CINGO,, 438,16; m/z tim thdy, 439,2. 1H NMR (500 MHz, CDCl): 8,11 (dd, J
=7,6 Hz, 1,2 Hz, 1H), 7,62 (td, J = 7,6 Hz, 1,2 Hz, 1H), 7,54 (td, J = 7,6 Hz, 1,2 Hz,
1H), 7,42 (dd, J = 7,6 Hz, 1,2 Hz, 1H), 3,99 - 3,92 (m, 1H), 3,90 - 3,84 (m, 1H), 3,80 -
3,74 (m, 1H), 3,70 - 3,61 (m, 2H), 3,50 - 3,41 (m, 2H), 3,12 - 3,04 (m, 2H), 3,02 - 2,94
(m, 1H), 2,46 - 2,36 (m, 9H).

Vi du 319: 4-Metyl-2-[5-{[2-(3-metyl-1,2,4-oxadiazol-5-
yl)phenyl]carbonyl}hexahydropyrolo[3,4-c]pyrol-2(1H)-yl]-6,7-dihydro-5H-
xyclopenta[d]pyrimidin.
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Piéu ché hop chit néu trén theo cach twong tu nhu d6i v6i vi du 307 bang cach
thé hop chét trung gian 62 cho hop chét trung gian 60 & budc A, va thé 2-clo-4-metyl-
6,7-dihydro-5H-xyclopenta|d]pyrimidin cho 2-clo-4,6-
dimetylpyrimidin & buéc B. Khdi lwgng MS (ESI) dugc tinh cho C24HasN6O2, 430,21;
m/z tim thiy, 431,2. "H NMR (500 MHz, CDCls): 8,10 (dd, J = 7,9 Hz, 0,9 Hz, 1H),
7,61 (td, J = 7,6 Hz, 1,3 Hz, 1H), 7,53 (td, J = 7,6 Hz, 1,3 Hz, 1H), 7,42 (dd, J = 7,6
Hz, 1,0 Hz, 1H), 3,99 - 3,87 (m, 2H), 3,80 - 3,74 (m, 1H), 3,73 - 3,65 (m, 2H), 3,52 -
3,47 (m, 1H), 3,45 - 3,39 (m, 1H), 3,11 - 3,05 (m, 2H), 3,01 - 2,93 (m, 1H), 2,83 - 2,72
(m, 4H), 2,43 (s, 3H), 2,26 (s, 3H), 2,08 - 2,00 (m, 2H).

Vi du 320: 2-(5-Clo-4,6-dimetylpyrimidin-2-yl)-5-{[2-(1-metyl-1H-1,2,4-
triazol-3-yl)phenyl]carbonyl} octahydropyrolo[3.4-c]pyrol.

\N&N 0 N=
N= N\/:CN—<\ )—ci
N

Diéu ché hop chit néu trén theo cach tuong tu nhu dbi vai vi du 307 béng cach
thé hop chét trung gian 61 cho hop chét trung gian 60 & budc A, va thé hop chét trung
gian 66 cho 2-clo-4,6-dimetylpyrimidin & budc B. Khéi luong MS (ESI) dugc tinh cho
C2H24CIN;O, 437,17; m/z tim thiy, 438,2. 'H NMR (500 MHz, CDCls): 8,12 — 8,06
(m, 1H), 7,95 (s, 1H), 7,47 — 7,40 (m, 2H), 7,34 — 7,31 (m, 1H), 3,96 — 3,85 (m, 4H),
3,85 — 3,78 (m, 1H), 3,77 — 3,70 (m, 1H), 3,65 — 3,57 (m, 2H), 3,45 — 3,38 (m, 2H),
3,08 — 3,00 (m, 2H), 2,95 — 2,87 (m, 1H), 2,41 (s, 6H).

Vi du 321: 2-(5-Clo-4-metylpyrimidin-2-yl)-5-{[2-(1-metyl-1H-1,2,4-triazol-3-
yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

~N"SN o N=
N= N/\:E;N—<\ )—cl
N

Diéu ché hop chat néu trén theo cach twong tu nhu d6i v6i vi du 307 bang cach
thé hop chét trung gian 61 cho hop chét trung gian 60 & budc A, va thé hop chét trung
gian 65 cho 2-clo-4,6-dimetylpyrimidin & bude B. Khéi luong MS (ESI) dugc tinh cho
C21H2,CIN;O, 423,16; m/z tim thy, 424,2. '"H NMR (500 MHz, CDCl3): 8,15 — 8,06
(m, 2H), 7,96 (s, 1H), 7,48 — 7,40 (m, 2H), 7,36 — 7,30 (m, 1H), 3,96 — 3,80 (m, 5H),
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3,79 — 3,70 (m, 1H), 3,67 — 3,55 (m, 2H), 3,47 — 3,37 (m, 2H), 3,10 — 3,01 (m, 2H),
2,99 — 2,90 (m, 1H), 2,41 (s, 3H).

Vi du 322: 2-(5-Etyl-4,6-dimetylpyrimidin-2-y1)-5-{[2-(1-metyl-1H-1,2,4-
triazol-3-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

NN O N=
2 0
N

Piéu ché hop chit néu trén theo cich twong tu nhu d6i v6i vi du 307 bang cach
thé hop chét trung gian 61 cho hop chét trung gian 60 & budc A, va thé hop chét trung
gian 67 cho 2-clo-4,6-dimetylpyrimidin & budc B. Khéi luong MS (ESI) duoc tinh cho
CasH20N70, 431,24; m/z tim thdy, 432,2. "TH NMR (500 MHz, CDCl3): 8,11 — 8,05 (m,
1H), 7,95 (s, 1H), 7,48 — 7,39 (m, 2H), 7,35 — 7,30 (m, 1H), 3,96 — 3,79 (m, 5H), 3,77
—3,70 (m, 1H), 3,66 — 3,55 (m, 2H), 3,43 — 3,35 (m, 2H), 3,08 — 2,97 (m, 2H), 2,94 —
2,86 (m, 1H), 2,52 (q, J = 7,5 Hz, 2H), 2,34 (s, 6H), 1,08 (t, J = 7,5 Hz, 3H).

Vi du 323: 2-{[3-(2H-1,2,3-Triazol-2-yl)pyridin-2-yl]carbonyl}-5-(4,5,6-
trimetylpyrimidin-2-yl)octahydropyrolo[3.4-c]pyrol.

(\NO
I

\

Diéu ché hop chit néu trén theo cach twong ty nhu d6i v6i vi du 290 bang cach
thé hop chét trung gian 68 cho hop chét trung gian 20 va thé hop chét trung gian 56
cho hop chét trung gian 55. Khéi lugng MS (ESI) dugc tinh cho C21H24NgO, 404,21;
m/z tim thiy, 405,2. "H NMR (500 MHz, CDCls): 8,62 (dd, J = 4,7 Hz, 1,4 Hz, 1H),
8,33 (dd, J = 8,3 Hz, 1,4 Hz, 1H), 7,79 (s, 2H), 7,48 (dd, J = 8,3 Hz, 4,7 Hz, 1H), 3,96
— 3,84 (m, 2H), 3,78 — 3,63 (m, 4H), 3,60 — 3,54 (m, 1H), 3,29 — 3,23 (m, 1H), 3,12 —
2,98 (m, 2H), 2,33 (s, 6H), 2,07 (s, 3H).

Vi du 324: 2-(5-Clo-4,6-dimetylpyrimidin-2-yl)-5-{[3-(2H-1,2,3-triazol-2-
yl)pyridin-2-yl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cach twong tu nhu dbi v6i vi du 290 bing cach
thé hop chit trung gian 68 cho hop chét trung gian 20 va thé hop chét trung gian 66
cho hop chét trung gian 55. Khéi lugng MS (ESI) duge tinh cho CaoH21CINsO, 424,15;
m/z tim thiy, 425,1. 'TH NMR (500 MHz, CDCls): 8,62 (dd, J = 4,7 Hz, 1,4 Hz, 1H),
8,33 (dd, J = 8,3 Hz, 1,4 Hz, 1H), 7,81 (s, 2H), 7,48 (dd, J = 8,3 Hz, 4,7 Hz, 1H), 3,95
- 3,89 (m, 1H), 3,89 - 3,83 (m, 1H), 3,79 - 3,74 (m, 1H), 3,73 - 3,64 (m, 3H), 3,60 -
3,53 (m, 1H), 3,28 - 3,23 (m, 1H), 3,13 - 2,98 (m, 2H), 2,42 (s, 6H).

Vi du 325: 2-(5-Flo-4,6-dimetylpyrimidin-2-y1)-5-{[3-(2H-1,2,3-triazol-2-
yl)pyridin-2-yl]carbonyl} octahydropyrolo[3,4-c]pyrol.

pN o) N=
(IvA )F
N

N~N N
W

Diéu ché hop chét néu trén theo céch twong tw nhu dbi véi vi du 290 bang cach
thé hop chit trung gian 68 cho hop chét trung gian 20 va thé hop chit trung gian 69
cho hop chét trung gian 55. Khdi lugng MS (ESI) dugc tinh cho C20H21FNzO, 408,18;
m/z tim thdy, 409,1. "H NMR (500 MHz, CDCls): 8,62 (dd, J = 4,7 Hz, 1,4 Hz, 1H),
8,34 (dd, J = 8,3 Hz, 1,4 Hz, 1H), 7,79 (s, 2H), 7,48 (dd, J = 8,3 Hz, 4,7 Hz, 1H), 3,97
- 3,89 (m, 1H), 3,88 - 3,82 (m, 1H), 3,78 - 3,73 (m, 1H), 3,72 - 3,62 (m, 3H), 3,57 -
3,51 (m, 1H), 3,29 - 3,23 (m, 1H), 3,12 - 2,99 (m, 2H), 2,33 (d, J = 2,6 Hz, 6H).

Vi du 326: 2-(4,6-Dimetylpyrimidin-2-yl)-5-(9H-fluoren-4-
ylcarbonyl)octahydropyrolo[3,4-c]pyrol.

Piéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
thé axit 9H-floren-4-carboxylic cho axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic. Khéi
lugng MS (ESI) dugc tinh cho C20H21FN3gO, 410,52; m/z tim théy, 411,2. 'H NMR
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(400 MHz, CDCl3): 7,68 — 7,61 (m, 1H), 7,58 — 7,51 (m, 2H), 7,35 — 7,23 (m, 4H),
6,28 (s, 1H), 4,13 (dd, J = 12,8, 7,9 Hz, 1H), 3,94 — 3,87 (m, 3H), 3,80 (dd, J = 12,8,
5,0 Hz, 1H), 3,73 — 3,64 (m, 2H), 3,46 (s, 2H), 3,11 (dtd, J = 12,5, 7,5, 4,9 Hz, 2H),
2,97 - 2,86 (m, 1H), 2,28 (s, 6H).

Vi du 327: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl1]-(5-[1,2,3]triazol-2-yl-benzo[ 1,3]dioxol-4-yl)-metanon.

Bt

Piéu ché hop chit néu trén theo cich twong ty nhu d6i voi vi du 275 bang cach
thé axit 5-[1,2,3]triazol-2-yl-benzo[1,3]dioxole-4-carboxylic (Hop chét trung gian 76)
cho axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khéi lwong MS (ESI) dugc tinh cho
C2H23N703, 433,47, m/z tim thdy 434,3 [M+H]" '"H NMR (400 MHz, CDCl3): 7,75
(s, 1H), 7,64 (s, 1H), 7,42 (t, J = 8,7 Hz, 1H), 6,89 (d, J = 8,5 Hz, 1H), 6,29 (d, J = 3.4
Hz, 1H), 6,13 — 5,99 (m, 2H), 3,95 — 3,75 (m, 3H), 3,74 — 3,50 (m, 5H), 3,26 (ddd, J =
43,0, 10,7, 5,1 Hz, 1H), 3,09 — 2,92 (m, 2H), 2,30 (s, 6H).

Vi du 328: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl1]-(8-[1,2,3]triazol-2-yl-naphtalen-1-yl)-metanon.

v
\N /NO .
™

Diéu ché hop chit néu trén theo cach twong tw nhu d6i v6i vi du 275 bang cach
thé axit 8-[1,2,3]triazol-2-yl-naphtalen-1-carboxylic (Hop chét trung gian 75) cho axit
6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khéi lugng MS (ESI) duoc tinh cho CoHasN70,
439.41; m/z tim thiy 440,3 [M+H]". '"H NMR (400 MHz, CDCl3) 8,00 (m, J = 11,0,
7,1, 2,7 Hz, 2H), 7,80 (m, J = 51,6 Hz, 2H), 7,69 — 7,49 (m, 4H), 6,31 (m, J = 12,7
Hz, 1H), 3,91 (m, J = 11,6, 7,7 Hz, 1H), 3,85 — 3,62 (m, 4H), 3,57 — 3,47 (m, 2H),
3,38 —3,28 (m, 1H), 3,18 (m, J = 10,9, 5,9 Hz, 1H), 3,06 — 2,93 (m, 2H), 2,30 (m, J =
8,3 Hz, 6H).
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Vi du 329: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(4-[1,2,3]triazol-1-yl-pyridin-3-yl)-metanon.

Ly
’ O N
N N N_</ \

=N

Didu ché hop chit néu trén theo cach twong tu nhu d6i v6i vi du 275 bang cach
thé axit 4-(1H-1,2,3-triazol-1-yl)nicotinic (Hop chat trung gian 81) cho axit 6-metyl-2-
[1,2,3]triazol-2-yl-nicotinic. Khéi lwgng MS (ESI) duge tinh cho CaoH2Ns0, 390,40,
m/z tim thdy 391,4 [M+H]". 'H NMR (400 MHz, CDCl3): 8,83 (d, J = 5,4 Hz, 1H),
8,75 (s, 1H), 8,10 (d, J = 1,0 Hz, 1H), 7,82 (d, J = 0,9 Hz, 1H), 7,69 (d, J = 5,4 Hz,
1H), 6,31 (s, 1H), 3,86 (ddd, J = 16,6, 12,3, 7,7 Hz, 2H), 3,75 — 3,67 (m, 1H), 3,56
(ddd, J = 16,5, 12,3, 4,8 Hz, 2H), 3,35 (dt, J = 14,9, 7,7 Hz, 2H), 3,04 — 2,86 (m, 3H),
2,30 (s, 6H).

Vi du 330: (5-tert-Butyl-2-metoxy-phenyl)-[5-(4,6-dimetyl-pyrimidin-2-yl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.

\(§N\/:/L>N4</N:\§

Piéu ché hop chit néu trén theo cach twong tu nhu d6i v6i vi du 275 bang cach
thé axit 5-tert-butyl-2-metoxybenzoic cho axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic.
Khéi luong MS (ESI) dugce tinh cho C2sH3:N402, 408,54; m/z tim thay 409,3 [M+H]"
'"H NMR (400 MHz, CDCls): 7,34 (dd, J = 8,7, 2,5 Hz, 1H), 7,27 — 7,24 (m, 1H), 6,82
(d, J = 8,7 Hz, 1H), 6,29 (s, 1H), 3,96 (dd, J = 12,7, 7.9 Hz, 1H), 3,87 (dd, J = 11,6,
7.4 Hz, 1H), 3,80 — 3,73 (m, 4H), 3,67 — 3,60 (m, 2H), 3,57 — 3,45 (m, 2H), 3,21 (dd, J
= 11,0, 4,7 Hz, 1H), 3,09 — 3,00 (m, 1H), 2,99 — 2,91 (m, 1H), 2,29 (s, 6H), 1,28 (s,
9H).

Vi du 331: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
y1]-(1-[1,2,3]triazol-2-yl-naphtalen-2-yl)-metanon.
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Diéu ché hop cht néu trén theo cach tuong ty nhu dbi vai vi du 275 b%mg cach
thé axit 1-[1,2,3]triazol-2-yl-naphtalen-2-carboxylic (Hop chét trung gian 73) cho axit
6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khéi lwong MS (ESI) duge tinh cho
CasHasN70, 439,52; m/z tim thay 440,3 [M+H]". 'H NMR (400 MHz, CDCl;): 8,02 (d,
J = 8,4 Hz, 1H), 7,95 — 7,91 (m, 1H), 7,88 (s, 2H), 7,72 (d, J = 8,3 Hz, 1H), 7,56
(dddd, J = 14,9, 8.2, 6,9, 1,3 Hz, 2H), 7,52 — 7,48 (m, 1H), 6,30 (s, 1H), 3,83 (dd, J =
11,6, 7.5 Hz, 1H), 3,72 (ddd, J = 14,6, 12,2, 7,1 Hz, 2H), 3,56 — 3,45 (m, 4H), 3,19
(dd, J= 11,0, 5,4 Hz, 1H), 3,00 — 2,87 (m, 3H), 2,31 (s, 6H).

Vi du 332: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
y1]-(3-[1,2,3]triazol-2-yl-pyridin-2-yl)-metanon.

Piéu ché hop chat néu trén theo cich trong tu nhu d6i v6i vi du 275 bang cach
thé axit 3-[1,2,3]triazol-2-yl-pyridin-2-carboxylic (Hop chét trung gian 72) cho axit 6-
metyl-2-[1,2,3]triazol-2-yl-nicotinic. Lugng axit axetic con du tir qué trinh tinh ché
axit ndy (& cac budc trudce) van con va tao ra, ngoai hop chét néu trén, axetamit vai sd
lwong dang ké dudi dang san phim phu dugc tach. Khéi luong MS (ESI) dugc tinh
cho C20H2N30, 390,44; m/z tim thdy 391,3 [M+H]". 'H NMR (400 MHz, CDCls):
8,62 (dd, J = 4,7, 1,3 Hz, 1H), 8,33 (dd, J = 8,3, 1,3 Hz, 1H), 7,79 (s, 2H), 7,48 (dd, J
= 8.3, 4,7 Hz, 1H), 6,28 (s, 1H), 3,92 (td, J = 12,5, 7,4 Hz, 2H), 3,80 — 3,57 (m, 5H),
3,26 (dd, J = 10,8, 5,3 Hz, 1H), 3,12 — 2,98 (m, 2H), 2,30 (s, 6H).

Vi du 333: (2-Bromo-4,5-dimetoxy-phenyl)-[5-(4,6-dimetyl-pyrimidin-2-yl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.
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Diéu ché hop chit néu trén theo cich twong tu nhu d6i véi vi du 275 bang cach
thé axit 5-axetamido-2-bromobenzoic cho axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic.
Khdi luong MS (ESI) dugc tinh cho C1HzsBrN4Os, 461,35; m/z tim théy 463,3
[M+H]". 'TH NMR (400 MHz, CDCl3): 6,98 (s, 1H), 6,77 (s, 1H), 6,30 (s, 1H), 3,98 —
3,89 (m, 2H), 3,86 (d, J = 9,2 Hz, 6H), 3,79 (dd, J = 11,6, 7,2 Hz, 1H), 3,67 — 3,59 (m,
2H), 3,53 (dd, J = 11,5, 4,4 Hz, 2H), 3,22 (s, 1H), 3,12 - 2,96 (m, 2H), 2,29 (s, 6H).

Vi du 334: (3,4-Dihydro-2H-benzo[b][ 1,4 ]dioxepin-6-yl)-[ 5-(4,6-dimetyl-
pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.

(o ] Nd/\:\/N_é:l_\
o—< g\

Diéu ché hop chit néu trén theo cach twong tw nhu d6i v6i vi du 275 bang cach
thé axit 3,4-dihydro-2H-1,5-benzodioxepine-6-carboxylic cho axit 6-metyl-2-
[1,2,3]triazol-2-yl-nicotinic. Khéi luong MS (ESI) dugce tinh cho C22H26N4O3, 394,47
m/z tim thdy 395,3 [M+H]* '"H NMR (400 MHz, CDCls): 6,99 (dd, J = 7,9, 1,9 Hz,
1H), 6,93 (t, J = 7,6 Hz, 1H), 6,88 (dd, J = 7,4, 1,9 Hz, 1H), 6,29 (s, 1H), 4,20 (s, 2H),
3,90 (ddd, J = 19.1, 12,1, 7,6 Hz, 2H), 3,81 — 3,73 (m, 1H), 3,68 — 3,58 (m, 2H), 3,57
— 3,45 (m, 2H), 3,23 (dd, J = 10,9, 4,7 Hz, 1H), 3,09 — 2,90 (m, 2H), 2,29 (s, 6H), 2,14
(d, J =5.,9 Hz, 2H).

Vi du 335: (5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(4-flo-2-(6-metylpyridin-2-yl)phenyl)metanon.

7
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F
Diéu ché hop chét néu trén theo cach twong tu nhu dbi vai vi du 248, bang cich

thé 6-metyl-2-(tributylstannyl)pyridin cho 5-metyl-2-
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(tributylstannyl)pyridin. Khéi lugng MS (ESI) duoc tinh cho CasHaFNsO, 431,21; tim
thdy 432,2 [M+H]".

Vi du 336: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(6-metyl-2-[1,2,3 ]triazol-1-yl-pyridin-3-yl)-metanon.

Ly
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Diéu ché hop chit néu trén theo cach twong tu nhu d6i v6i vi du 275 bang cach
thé axit 6-metyl-2-[1,2,3]triazol-1-yl-nicotinic (Hop chét trung gian 71) cho axit 6-
metyl-2-[ 1,2,3]triazol-2-yl-nicotinic. Khéi lugng MS (ESI) duoc tinh cho C21H24Ns0,
404,47; m/z tim thiy 405,3 [M+H]" 'H NMR (400 MHz, CDCl): 8,45 (d, J = 0,7 Hz,
1H), 7,78 (s, 1H), 7,71 (d, J = 7,7 Hz, 1H), 7,26 (t, J = 3,9 Hz, 1H), 6,29 (s, 1H), 4,01
(dd, J = 12,6, 7,7 Hz, 1H), 3,91 (dd, J = 11,6, 7,7 Hz, 1H), 3,76 (dd, J = 11,6, 7,2 Hz,
1H), 3,65 — 3,58 (m, 2H), 3,51 (ddd, J = 16,0, 11,1, 5,9 Hz, 2H), 3,15 (dt, J = 10,1, 5,1
Hz, 1H), 3,12 — 2,95 (m, 2H), 2,61 (s, 3H), 2,30 (s, 6H).

Vi du 337: (1-Bromo-naphtalen-2-yl)-[5-(4,6-dimetyl-pyrimidin-2-yl)-
hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.

Diéu ché hop chit néu trén theo cich tuong tu nhu d6i voi vi du 275 bang cach
thé axit 5-axetamido-2-bromobenzoic cho axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic.
Khbi lugng MS (ESI) duogc tinh cho Cz3Ha3BrN4O, 451,36; m/z tim théy 451,3
[M+H]" '"H NMR (400 MHz, CDClz): 8,29 (d, J = 7,1 Hz, 1H), 7,85 (t, J/ = 7,5 Hz,
2H), 7,64 (t, J = 7,4 Hz, 1H), 7,60 — 7,54 (m, 1H), 7,33 (s, 1H), 6,30 (s, 1H), 4,03 (s,
1H), 3,91 (s, 1H), 3,77 (dt, J = 14,9, 7,4 Hz, 2H), 3,66 (dd, J = 11,6, 5,0 Hz, 1H), 3,51
(d, J = 52,5 Hz, 2H), 3,18 (d, J = 65,6 Hz, 2H), 2,98 (d, J = 21,2 Hz, 1H), 2,30 (s,
6H).

Vi du 338: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-

yl]-(3-metoxy-naphtalen-2-yl)-metanon.
223



48023 204/269

Diéu ché hop chét néu trén theo cach twong tu nhu dbi voi vi du 275 br?mg cach
thé axit 3-metoxy-2-naphthoic cho axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khéi
lugng MS (ESI) dugc tinh cho C24H26N4O2, 402,49; m/z tim thay 403,3 [M+H]" 'H
NMR (400 MHz, CDCl3): 7,78 — 7,70 (m, 3H), 7,49 — 7,43 (m, 1H), 7,39 — 7,32 (m,
1H), 7,15 (s, 1H), 6,29 (s, 1H), 3,99 (dd, J = 12,7, 7,9 Hz, 1H), 3,93 — 3,85 (m, 4H),
3,79 — 3,62 (m, 3H), 3,56 — 3,45 (m, 2H), 3,21 (dd, J = 11,1, 4,9 Hz, 1H), 3,11 — 3,02
(m, 1H), 2,99 — 2,90 (m, 1H), 2,30 (s, 6H).

Vi du 339: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
y1]-(8-[1,2,3]triazol-2-yl-naphtalen-1-yl)-metanon.

Diéu ché hop chit néu trén theo cach twong twr nhu d6i v6i vi du 275 bang cach
thé axit 1-[1,2,3]triazol-1-yl-naphtalen-2-carboxylic (Hop chét trung gian 74) cho axit
6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khéi lugng MS (ESI) dugc tinh cho
CasH2sN70, 439,52; m/z tim thdy 440,3 [M+H]*. '"H NMR (400 MHz, CDCls): 8,08 (d,
J = 8,4 Hz, 1H), 8,01 (d, J = 0,8 Hz, 1H), 7,97 (d, J = 8,0 Hz, 1H), 7.92 (d, J = 0,8
Hz, 1H), 7,65 — 7,59 (m, 1H), 7,56 (ddd, J = 8,1, 7,0, 1,2 Hz, 1H), 7,51 — 7,47 (m,
1H), 7,36 (d, J = 8,4 Hz, 1H), 6,29 (s, 1H), 3,82 (dd, J = 11,6, 7,3 Hz, 1H), 3,76 —
3,63 (m, 2H), 3,56 (dd, J = 11,2, 7,1 Hz, 1H), 3,49 (dd, J = 11,5, 3,8 Hz, 1H), 3,45 —
3,36 (m, 2H), 3,14 (dd, J = 11,2, 4,9 Hz, 1H), 2,96 — 2,84 (m, 2H), 2,29 (s, 6H).

Vi du 340: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]|pyrol-2-
yl]-(1-metoxy-naphtalen-2-yl)-metanon.
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Diéu ché hop chit néu trén theo cach twong tu nhu dbi véi vi du 275 béng cach
thé axit 1-metoxy-2-naphthoic cho axit 6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khbi
luong MS (ESI) dugc tinh cho C2sH26N4O2, 402,49; m/z tim thiy 403,3 [M+H]". 'H
NMR (400 MHz, CDCl3): 8,19 — 8,12 (m, 1H), 7,84 (dt, J = 6,2, 2,6 Hz, 1H), 7,62 (d,
J = 8,4 Hz, 1H), 7,56 — 7,49 (m, 2H), 7,36 (d, J = 8,4 Hz, 1H), 6,30 (s, 1H), 4,07 —
3,97 (m, 4H), 3,91 (dd, J = 11,5, 7,5 Hz, 1H), 3,80 — 3,55 (m, 4H), 3,48 (dd, J = 11,5,
4,6 Hz, 1H), 3,33 (s, 1H), 3,13 — 3,04 (m, 1H), 3,01 — 2,92 (m, 1H), 2,30 (s, 6H).

Vi du 341: (4,5-Dimetoxy-2-[1,2,3]triazol-1-yl-phenyl)-[5-(4,6-dimetyl-
pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.

e !
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—0  o—

Piéu ché hop chat néu trén theo cich tuong tu nhu d6i v6i vi du 275 bang cach
thé axit 2,3-dimetoxy-6-[1,2,3]triazol-1-yl-benzoic (Hop chit trung gian 78) cho axit
6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khéi lwong MS (ESI) dugc tinh cho
C23H»7N703, 449.51; m/z tim thiy 450,3 [M+H]". '"H NMR (400 MHz, CDCl3): 7,93
(s, 1H), 7,77 (s, 1H), 7,17 (s, 1H), 6,92 (s, 1H), 6,29 (s, 1H), 3,95 (d, J = 1,6 Hz, 6H),
3,74 (ddd, J = 29,3, 15,1, 7,9 Hz, 3H), 3,46 (d, J = 8,6 Hz, 2H), 3,28 (d, J = 7.5 Hz,
1H), 3,14 (d, J = 7,4 Hz, 1H), 2,89 (s, 2H), 2,77 (d, J = 6,0 Hz, 1H), 2,29 (s, 6H).

Vi du 342: (4,5-Dimetoxy-2-[1,2,3]triazol-2-yl-phenyl)-[ 5-(4,6-dimetyl-
pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-metanon.

(\N 0
5 @H
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Pidu ché hop chit néu trén theo céch tuong tu nhu déi véi vi du 275 bang cach
thé axit 2,3-dimetoxy-6-[1,2,3]triazol-2-yl-benzoic (Hop chét trung gian 77) cho axit
6-metyl-2-[1,2,3]triazol-2-yl-nicotinic. Khéi lwong MS (ESI) dugc tinh cho
C23H27N703, 449,51; m/z tim thiy 450,3 [M+H]". '"H NMR (400 MHz, CDCl): 7,70
(s, 2H), 7,45 (s, 1H), 6,89 (s, 1H), 6,29 (s, 1H), 3,97 (s, 3H), 3,93 (s, 3H), 3,84 (dt, J =
11,6, 7,6 Hz, 2H), 3,65 (dd, J = 12,5, 4,1 Hz, 2H), 3,55 (dd, J = 11,5, 5,2 Hz, 1H),
3,44 (dd, J = 11,6, 3,8 Hz, 1H), 3,27 (s, 1H), 3,03 — 2,93 (m, 1H), 2,85 (d, J = 24,5
Hz, 2H), 2,30 (s, 6H).

Vi du 343: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo|[3,4-c]pyrol-2(1H)-
y1)(4-flo-2-(4-metylpyridin-2-yl)phenyl)metanon.

a
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F

Diéu ché hop chit néu trén theo cach twong tu nhu di véi vi du 248 bang cach
thé 4-metyl-2-(tributylstannyl)pyridin cho 5-metyl-2-
(tributylstannyl)pyridin. Khéi lugng MS (ESI) duge tinh cho CasHaFNsO, 431,21;
m/z tim thay 432,2 [M+H]",

Vi du 344: (5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(3-propoxypyridin-2-yl)metanon.

ST

Diéu ché hop chét néu trén theo cach tuong tw nhu d6i voi vi du 15, bang cach
st dung hop chét trung gian 23 va axit 2-propoxynicotinic. Khéi lugng MS (ESI) duoc
tinh cho C21H27N502, 381,48; m/z tim thdy 382,0 [M+H]*. '"H NMR (CD3;OD): 8,47 (d,
J=5,5Hz, 1H), 8,37 (d, ] = 8,9 Hz, 1H), 8,06 (dd, J = 8,9, 5,5 Hz, 1H), 6,83 (s, 1H),
4,36-4,24 (m, 2H), 4,10-3,97 (m, 3H), 3,81-3,67 (m, 4H), 3,50-3,44 (m, 1H), 3,39-3,33
(m, 1H), 3,30-3,22 (m, 1H), 2,54 (s, 6H), 1,92-1,80 (m, 2H), 1,03 (t, ] = 7,4 Hz, 3H).
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Vi du sau ddy c6 thé duoc didu ché bang cach sir dung cac quy trinh dugc néu

trong cac vi du trén day.

Vi du 345: (3-Propoxypyridin-2-y1)(5-(5-(triflometyl)pyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

N 3 NCE)N—<\: }CF3

Khbi lugng MS (ESI) dugc tinh cho Ca0H23F3N502, 421,17.

Vi du 346: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(4-flo-2-(3-flopyridin-2-yl)phenyl)metanon.

7
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Piéu ché hop chét néu trén theo cach tuong tu nhu d6i véi vi du 248, bang cach
thé 3-flo-2-(tributylstannyl)pyridin cho 5-metyl-2-(tributylstannyl)pyridin. Khéi luong
MS (ESI) dugc tinh cho C24H23F2NsO, 435,19; tim thay 436,2 [M+H]*.

Céc vi du tir 347 dén 348 sau day co6 thé duoc diéu ché bang cach st dung céc

quy trinh dugc néu trong cac vi du trén day.

Vi du 347: (3-Propoxypyridin-2-yl)(5-(quinoxalin-2-yl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)metanon.

Khéi lugng MS (ESI) duoc tinh cho C23H25Ns02, 403,20.

Vi du 348: 2-(5-([1,1'-biphenyl]-2-ylsulfonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)quinoxalin.
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Didu ché hop chit néu trén bang cach sit dung biphenylsulfonylclorua va hop
chit trung gian 35. Khéi luong MS (ESI) duge tinh cho CasH24N40,S, 456,16.

Vi du 349: 2-[(2,6-Dimetoxyphenyl)carbonyl]-5-[ 5-(triflometyl)pyridin-2-
yl]octahydropyrolo[3,4-c]pyrol.

@) —
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Diéu ché hop chét néu trén theo cich tuong tu nhu d6i véi vi du 15, bang cach
st dung 5-(triflometyl)pyridin-2-ylJoctahydropyrolo[3,4-c]pyrol va axit 2,6-
dimetoxybenzoic. Khdi lwong MS (ESI) dugc tinh cho C21H22F3N303, 421,42; m/z tim
thiy 422,0 [M+H]". 'H NMR (CDsOD): 8,23 (s, 1H), 8,12 (d, J = 8,9 Hz, 1H), 7,34 (t,
J=8,4Hz, 1H), 7,27 (d, ] = 9,2 Hz, 1H), 6,72-6,66 (m, 2H), 4,03-3,48 (m, 14H), 3,28-
3,22 (m, 2H).

Vi du 350: (2,6-Dimetoxyphenyl)(5-(5-(triflometyl)pyrimidin-2-
ylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

OC';NmH\:}CFS
O
\

Hop chét c¢6 thé dugc didu ché theo cach tuong ty nhu ddi véi vi du 15 bing
cach st dung 5-(triflometyl)pyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol va axit 2,6-
dimetoxybenzoic. Khoi luong MS (ESI) dugc tinh cho C20H21F3N403, 422,16.

Vi du 351: (2,6-Dimetoxyphenyl)(5-(4,6-dimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

0] N=
—0 N N
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Diéu ché hop chit néu trén theo cach tuong ty nhu d6i v6i vi du 15 bang cach
str dung bang céach str dung hop chét trung gian 23 va axit 2,6-dimetoxybenzoic. Khéi
lwong MS (ESI) dugc tinh cho C21H26N4O3, 382,47; m/z tim thdy 383,1 [M+H]" 'H
NMR (CDsOD): 7,38 (t, ] = 8,4 Hz, 1H), 6,81 (s, 1H), 6,81-6,70 (m, 2H), 4,04-3,89
(m, 3H), 3,84 (s, 3H), 3,79 (s, 3H), 3,76-3,55 (m, 4H), 3,27-3,13 (m, 3H), 2,53 (s, 6H).

Vi du 352: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-metylfuran-2-yl)metanon.

O N—
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Diéu ché hop chit néu trén theo cach twong tw nhu d6i v6i vi du 15, bang cach
thé axit 3-metylfuran-2-carboxylic cho axit 3-flo-2-[1,2,3]triazol-2-yl-benzoic. Khéi
luong MS (ESI) dugc tinh cho C1g8H2oN4O2, 326,17. m/z tim théy 327,2 [M+H]".

Vi du 353: 2-[(3-Metylfuran-2-yl)carbonyl]-5-[5-(triflometyl)pyridin-2-
yl]octahydropyrolo[3,4-c]pyrol.

&N@:\/N@*Cﬁ
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Diéu ché hop chit néu trén theo cach tuong ty nhu d6i v6i vi du 15, bang cach
st dung 2-(5-(triflometyl)pyridin-2-yl)octahydropyrolo[3.,4-c]pyrol va axit 3-
metylfuran-2-carboxylic. Khéi luong MS (ESI) dugc tinh cho CisHisFisN3O2, 365,36;
m/z tim thy 366,0 [M+H]". '"H NMR (CDCls): 8,39 (s, 1H), 7,62 (d, J = 9,1 Hz, 1H),
7,32 (d, J = 1,4 Hz, 1H), 6,39 (d, J = 8,8 Hz, 1H), 6,32 (d, J = 1,4 Hz, 1H), 4,17 (brs,
1H), 3,94 (brs, 1H), 3,81 (brs, 3H), 3,71-3,67 (m, 1H), 3,50 (br s, 2H), 3,11 (brs, 2H),
2,37 (s, 3H).

Vi du 354: (3-Metylfuran-2-yl1)(5-(5-(triflometyl)pyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

) i N<:|i>N—<\:j/>—CF3
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Hop chét néu trén c6 thé duoc didu ché theo cach tuong ty nhu d6i véi vi du 15,
bang cach st dung 5-(triflometyl)pyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol va axit
3-metylfuran-2-carboxylic. Khéi luong MS (ESI) dugc tinh cho Ci7Hi7F3N4O2,
366,13.

Vi du 355: (3-Metylfuran-2-yl)(5-(quinoxalin-2-yl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)metanon.

PN

Diéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 15 bang cach
sit dung hop chét trung gian 35 va axit 3-metylfuran-2-carboxylic. Khéi luong MS
(ESI) duge tinh cho CaoH20N402, 348,16; m/z tim thay 349,0 [M+H]".

Vi du 356: 2-([1,1'-Biphenyl]-2-ylsulfonyl)-5-(5-(triflometyl)pyridin-2-
yl)octahydropyrolo[3,4-c]pyrol.

O O*ﬁ—NIN@C%
W,

Hop chit néu trén c6 thé dugc diéu ché biang cach st dung
biphenylsulfonylclorua va 5-(triflometyl)pyridin-2-yl)octahydropyrolo[3,4-c]pyrol.
Khéi lwong MS (ESI) dugc tinh cho CaaHnF3N30,S, 473,14; m/z tim thdy 474,1
[M+H]*,

Vi du 357: 2-([1,1'-Biphenyl]-2-ylsulfonyl)-5-(5-(triflometyl)pyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.
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Hop chit néu trén c6 thé duogc didu ché bing cach st dung
biphenylsulfonylclorua va 5-(triflometyl)pyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol
Khéi luong MS (ESI) dugc tinh cho Ca3H21F3N405S, 474,13.
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Vi du 358: 2-([1,1'-Biphenyl]-2-ylsulfonyl)-5-(4,6-dimetylpyrimidin-2-
yl)octahydropyrolo[3.4-c]pyrol.
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Hop chit néu trén dugc diéu ché béng cach sir dung biphenylsulfonylclorua va
4,6-dimetylpyrimidin-2-yl)octahydropyrolo[3,4-c]pyrol. Khéi lwong MS (ESI) duoc
tinh cho Ca4H2eN4O5S, 434,18; m/z tim thdy 435,2 [M+H]"

Vi du 359: 2-(4,6-Dimetylpyrimidin-2-yl)-5-((2-
metoxyphenyl)sulfonyl)octahydropyrolo[3,4-c]pyrol.

O\|O| N—
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Hop chit néu trén dugc didu ché biang cach st dung 2-
metoxyphenyl)sulfonylclorua va hop chit trung gian 23. Khéi lugng MS (ESI) dugc
tinh cho C19H24N403S, 388.,16; m/z tim thay 389,2 [M+H]"

Vi du 360: 2-((2-Metoxyphenyl)sulfonyl)-5-(5-(triflometyl)pyrimidin-2-
yl)octahydropyrolo[3,4-c]pyrol.

8§N®3N—<§ }CF:,,

Hop chit néu trén c6 thd dugc didu ché bang céch st dung 2-
metoxyphenyl)sulfonylclorua va 5-(triflometyl)pyrimidin-2-yl)octahydropyrolo[3,4-
c|pyrol. Khéi lugng MS (ESI) duoc tinh cho C1sHi9F3N4Os3S, 428,11.

Vi du 361: 2-((2-Metoxyphenyl)sulfonyl)-5-(5-(triflometyl)pyridin-2-
yl)octahydropyrolo[3,4-c]pyrol.
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Hop chit néu trén dugc didu ché bing cich st dung 2-
metoxyphenyl)sulfonylclorua va  5-(triflometyl)pyridin-2-yl)octahydropyrolo[3.4-
clpyrol. Khéi lugng MS (ESI) dugc tinh cho C19Hz0F3N305S, 427,12; m/z tim thay
428,2 [M+H]".

Vi du 362: 2-(5-((2-Metoxyphenyl)sulfonyl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)quinoxalin.

Hop chit néu trén duogc diéu ché biang cach st dung 2-
metoxyphenyl)sulfonylclorua va hgp chét trung gian 35. Khéi luong MS (ESI) duge
tinh cho Ca1H2oN4038, 410,14; m/z tim thay 411,1 [M+H]".

Céc vi du tir 363 dén 365 c6 thé dugc didu ché nhu néu trén.

Vi du 363: (3,6'-Dimetyl-[2,3'-bipyridin]-2'-y1)(5-(quinoxalin-2-
ylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

%G@x =
N\ / N

Khéi lwong MS (ESI) dugc tinh cho C27H26NO, 450,22.

Vi du 364: (3,6'-Dimetyl-[2,3'-bipyridin]-2'-y1)(5-(5-(triflometyl)pyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

W

Khéi lugng MS (ESI) duoc tinh cho C27Ha3F3N4O, 468,19.

Vi du 365: (3,6'-Dimetyl-[2,3'-bipyridin]-2'-y1)(5-(5-(triflometyl)pyridin-2-
yl)hexahydropyrolo| 3,4-c|pyrol-2(1H)-yl)metanon.
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NN

Khéi lugng MS (ESI) duge tinh cho CasH24F3NsO, 467,19.

Vi du 366: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(4-flo-2-(pyridin-2-yl)phenyl)metanon.
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Diéu ché hop chit néu trén theo cich twong tu nhu db6i v6i vi du 367 bang cach

thé (5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-flo-2-

7
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iotphenyl)metanon cho (5-(4,6-dimetylpyrimidin-2-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(3-flo-2-iotphenyl)metanon, va bd sung Cul
xtc tac, bang cach thé dioxan cho DME, gia nhiét bang vi séng & 130°C trong thoi
gian 60 phut. Phan ung dugc loc qua celite, dugc rira bing EtOAc va sau d6 dugc ¢d
dac va dugc tinh ché trén RP agilent HPLC va céc phan doan dugc lam kho lanh. Khéi
luong MS (ESI) dugc tinh cho CosHa4FNsO, 417,20; m/z tim thdy, 418,2 [M+H]".

Vi du 367: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(pyridin-2-yl)phenyl)metanon.

(5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(3-flo-2-
(pyridin-2-yl)phenyl)metanon.

Thu gom céc hop chét (5-(4,6-Dimetylpyrimidin-2-

yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(3-flo-2-iotphenyl)metanon  (51mg, 0,11
mmol) va 2-tributylstannan pyridin (57mg, 0,13 mmol) va hoa tan ching trong DME
d3 loai khi sau d6 dugc thanh loc bang cach suc khi N, trong thoi gian 5 phdt. Phan
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ung dugce xur ly bang Pd(PPhs)s va sau d6 dugc thanh loc bang cach suc trong binh kin
trong thoi gian 5 pht va sau dé dugc gia nhiét dén 160°C bang vi song trong thdi gian
90 phut. Phan tmg nay dugc loc qua celite, c6 ddc va tinh ché trén 16g SiO> bang 0
dén 3,5 % NH; MeOH/CH,Cl. Khéi lugng MS (ESI) dugc tinh cho C24H24FN;O,
417,49; m/z tim thdy, 418,2 [M+H]*. 'TH NMR (500 MHz, CDCl3): 7,71 — 7,64 (m,
1H), 7,57 — 7,52 (m, 1H), 7,46 (dddd, J = 8,2, 5,6, 2.8, 1,2 Hz, 1H), 7,37 (td, ] = 7,9,
5,5 Hz, 1H), 7,30 — 7,24 (m, 2H), 7,20 (ddd, J = 9,0, 2,5, 1,5 Hz, 1H), 7,11 (tdd, J =
8,4, 2,6, 1,0 Hz, 1H), 6,31 (s, 1H), 3,97 (dd, J = 12,7, 7,8 Hz, 1H), 3,89 (dd, ] = 11,5,
7,7 Hz, 1H), 3,82 — 3,70 (m, 2H), 3,70 — 3,60 (m, 2H), 3,50 (dd, J = 11,5, 4,6 Hz, 1H),
3,40 (dd, J = 10,9, 5,4 Hz, 1H), 3,07 (d, J = 7,2 Hz, 1H), 3,03 — 2,94 (m, 1H), 2,30 (s,
6H).

Vi du 368: [2,3'-bipyridin]-2'-y1(5-(4,6-dimetylpyrimidin-2-
yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

Vi du néu trén c6 thé dugc diu ché theo quy trinh néu trén. Khdi lugng MS

(ESI) dugc tinh cho C23H24N6O, 400,48

Vi du 369: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(4-flo-2-(oxazol-2-yl)phenyl)metanon.

o,
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N
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Piéu ché hop chét néu trén theo cach trong tw nhu d6i voi vi du 248, biang cach

thé 2-(tri-N-butylstannyl)oxazol cho 2-tributylstannan pyrimidin. Khéi lwong MS
(ESI) duoc tinh cho C»H»FNsO2, 407,18; tim thay 408,2 [M+H]".

Vi du 370: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(6-metylpyridin-2-yl)phenyl)metanon.
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Diéu ché hop chét néu trén theo cach tuong tu nhu d6i v6i vi du 367, bang cach
thé 6-metyl-2-(tributylstannyl)pyridin cho 2-tributylstannan pyridin. Khéi luong MS
(ESI) dugc tinh cho CasH26FNsO, 431,51; m/z tim thdy, 432,2 [M+H]". '"H NMR (500
MHz, CDCls): 7,60 (t, J = 7,7 Hz, 1H), 7,43 — 7,35 (m, 2H), 7,21 — 7,15 (m, J = 13,8,
4,5 Hz, 2H), 7,05 (d, T = 7,7 Hz, 1H), 6,30 (s, 1H), 3,84 — 3,73 (m, J = 20,1, 12,0, 7,6
Hz, 2H), 3,67 (dd, J = 11,5, 7,0 Hz, 1H), 3,63 — 3,53 (m, 1H), 3,40 (t, J = 13,3 Hz,
2H), 3,30 — 3,20 (m, 1H), 3,10 (dd, J= 10,8, 5,7 Hz, 1H), 2,98 — 2,84 (m, 2H), 2,43 (s,
3H), 2,30 (s, 6H).

Vi du 371: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(3-metylpyridin-2-yl)phenyl)metanon.
7
>N
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Diéu ché hop chat néu trén theo cach twong tu nhu d6i v6i vi du 367. Khéi
lugng MS (ESI) dugc tinh cho C2sHa6FNsO, 431,51; m/z tim théy, 4322 [M+H]*. 'H
NMR (500 MHz, CDCls): 8,37 (d, J = 40,0 Hz, 1H), 7,56 — 7,49 (m, 1H), 7,41 (td, J =
7.9, 5,3 Hz, 1H), 7,23 — 7,04 (m, J = 19,5, 9,7 Hz, 3H), 6,30 (s, 1H), 3,96 — 3,45 (m,
6H), 3,46 — 3,19 (m, J = 11,6, 7,6 Hz, 2H), 3,01 — 2,85 (m, 2H), 2,31 (s, 6H), 2,23 (s,
3H).

Vi du 372: (2-(3-Clopyridin-2-y1)-3-flophenyl)(5-(4,6-dimetylpyrimidin-2-
ylhexahydropyrolo|3,4-c]pyrol-2(1H)-yl)metanon.
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DPiéu ché hop chit néu trén theo cach tuong ty nhu dbi véi vi du 367. Khoi
luong MS (ESI) duogc tinh cho C24H3CIFNsO, 451,93; m/z tim thdy, 452,1 [M+H]".
"H NMR (400 MHz, CDCl3): 8,51 (d, J = 3,7 Hz, 1H), 7,71 (dd, J = 28,1, 8,0 Hz, 1H),
7,45 (td, T=17.9, 5,3 Hz, 1H), 7,25 — 7,14 (m, ] = 10,6, 7,7 Hz, 3H), 6,30 (s, 1H), 3,77
(s, 2H), 3,72 — 3,59 (m, J = 23,3, 9,8 Hz, 2H), 3,59 — 3,53 (m, 1H), 3,45 (dd, ] = 33,2,
12,0 Hz, 2H), 3,37 — 3,11 (m, ] = 59,6 Hz, 1H), 3,02 — 2,88 (m, 2H), 2,31 (s, 6H).

Vi du 373: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(4-metylpyridin-2-yl)phenyl)metanon.

Diéu ché hop chét néu trén theo cach twong tu nhu d6i v6i vi du 367. Khéi
lugng MS (ESI) duogc tinh cho C2sHaeFNsO, 431,51; m/z tim thay, 432,2 [M+H]". 'H
NMR (400 MHz, CDCl3): 8,44 (d, J = 5,0 Hz, 1H), 7,43 — 7,40 (m, 1H), 7,40 — 7,34
(m, 1H), 7,21 — 7,14 (m, J = 2,7, 1,1 Hz, 2H), 6,99 (d, J = 4,5 Hz, 1H), 6,29 (s, 1H),
3,79 (dd, T = 11,5, 7,3 Hz, 1H), 3,69 (ddd, J = 8,7, 7.1, 2,1 Hz, 2H), 3,58 — 3,50 (m,
2H), 3,46 (dd, J = 12,6, 4,3 Hz, 1H), 3,40 (dd, J = 10,9, 4,2 Hz, 1H), 3,25 (dd, ] = 11,0,
5,1 Hz, 1H), 2,99 —2.85 (m, 2H), 2,34 (s, 3H), 2,31 (s, 6H).

Vi du 374: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(5-metylpyridin-2-yl)phenyl)metanon.

7
DeNeo s
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biéu ché hop chit néu trén theo cach twong tur nhu dbi voi vi du 367. Khéi
luong MS (ESI) dugc tinh cho CasHa6FNsO, 431,51; m/z tim théy, 4322 [M+H]*. 'H
NMR (400 MHz, CDCIl3): 8,42 (s, 1H), 7,53 — 7,48 (m, 2H), 7,42 — 7,33 (m, 1H), 7,21
— 17,12 (m, 2H), 6,29 (s, 1H), 3,81 (dd, J = 11,5, 7,3 Hz, 1H), 3,76 — 3,67 (m, ] = 11,3,
7.2, 4,3 Hz, 2H), 3,58 — 3,39 (m, 4H), 3,28 (dd, J = 10,9, 4,8 Hz, 1H), 3,01 — 2,86 (m,
2H), 2,31 (s, 9H).

236



48023 237/269

Vi du 375: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(3-flopyridin-2-yl)phenyl)metanon.

7
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Diéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 367 bang cach
thé 3-flo-2-(tributylstannyl)pyridin cho 2-tributylstannan pyridin. Khéi luong MS
(ESI) dugc tinh cho C2sH23F2Ns0, 435,48; m/z tim thay, 436,2 [M+H]". '"H NMR (400
MHz, CDCls): 8,45 (dt, J = 4,6, 1,5 Hz, 1H), 7,49 — 7,39 (m, 2H), 7,29 — 7,16 (m,
3H), 6,30 (s, 1H), 3,85 — 3,60 (m, 5H), 3,53 — 3,42 (m, 2H), 3,38 (dd, 1 = 10,9, 4,4 Hz,
1H), 3,03 — 2,91 (m, 2H), 2,31 (s, 6H).

Vi du 376: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(oxazol-2-yl)phenyl)metanon.
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Piéu ché hop chit néu trén theo cach twong tu nhu d6i voi vi du 367 bang cach
thé 2-(tri-N-butylstannyl)oxazol cho 2-tributylstannan pyridin. Khéi lugng MS (ESI)
duoc tinh cho C22H22FN50,, 407,45; m/z tim théy, 408,2 [M+H]". 'H NMR (500 MHz,
CDCl): 7,73 (d, ] = 0,6 Hz, 1H), 7,51 — 7,44 (m, 1H), 7.25 — 7,20 (m, 2H), 7,18 (dd, J
=17.6,0,9 Hz, 1H), 6,29 (s, 1H), 3,90 — 3,83 (m, 2H), 3,74 — 3,60 (m, 3H), 3,52 (dd, J
= 11,6, 4,4 Hz, 1H), 3,45 (dd, T = 10,9, 7,5 Hz, 1H), 3,11 (dd, J = 10,9, 5,4 Hz, 1H),
3,08 — 3,00 (m, 1H), 3,00 — 2,93 (m, 1H), 2,30 (s, 6H).

Vi du 377: 2-(5-Flo-4-metylpyrimidin-2-y1)-5-{[4-metoxy-2-(2H-1,2,3-triazol-
2-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Cac hop chit (Hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-1,2,3-
triazol-2-yl)phenyl)metanon (Vi du 288 - budc B, 33mg, 0,10 mmol), 2-clo-5-flo-4-
metylpyrimidin (Hop chét trung gian 55, 15mg, 0,10 mmol) va DIPEA (54 pL, 0,3
mmol) trong ACN (1 mL) duoc gia nhiét trong 1o phan g vi séng trong thoi gian 2
gidr & 200°C. Sau d6, hdn hop phan Gng nay dugc co ddc va duge tinh ché qua HPLC
(Agilent, hé bazo) dé thu dugc hop chat néu trén duéi dang diu béng. Khéi lwvong MS
(ESI) dugc tinh cho CaiH2FN702, 423,45; m/z tim théy 4242 [M+H]". 'H NMR
(CDCl): 8,06 (d, J= 1,8 Hz, 1H), 7,74 (s, 2H), 7,50 (d, J = 5,8 Hz, 1H), 7,33 (d, J =
8.5 Hz, 1H), 6,95 (dd, J = 8,5, 2,5 Hz, 1H), 3,93 — 3,76 (m, 5H), 3,71 - 3,59 (m, 2H),
3,53 (dd, J = 11,4, 5,2 Hz, 1H), 3,44 — 3,30 (m, 2H), 3,07 — 2,87 (m, 3H), 2,37 (t, J =
4,9 Hz, 3H).

Vi du 378: 2-(5-Clo-4-metylpyrimidin-2-yl)-5-{[4-metoxy-2-(2H-1,2,3-triazol-
2-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

(\N o OSN_Q}C'

O
\

Diéu ché hop chit néu trén theo cach twong ty nhu d6i v6i vi du 377, bang cach
st dung 2,5-diclo-4-metylpyrimidin (Hop chét trung gian 65) thay cho 2-clo-5-flo-4-
metylpyrimidin. Khéi lwgng MS (ESI) dugc tinh cho C21H22CIN7O2, 439,91; m/z tim
thay 440,2 [M+H]". 'H NMR (CDCl): 8,13 (s, 1H), 7,74 (s, 2H), 7,51 (d, /= 10,9 Hz,
1H), 7,32 (d, J = 6,8 Hz, 1H), 6,94 (dd, J = 20,6, 10,3 Hz, 1H), 3,93 — 3,78 (m, SH),
3,73 — 3,60 (m, 2H), 3,59 — 3,50 (m, 1H), 3,47 — 3,30 (m, 2H), 3,08 — 2,87 (m, 3H),
2,44 (s, J=11,6 Hz, 3H).

Vi du 379: 2-(5-Flo-4,6-dimetylpyrimidin-2-y1)-5-{[4-metoxy-2-(2H-1,2,3-
triazol-2-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chét néu trén theo cch twong ty nhu d6i v6i vi du 377, bang cach
st dung 2-clo-5-flo-4,6-dimetylpyrimidin (Hop chét trung gian 69) thay cho 2-clo-5-
flo-4-metylpyrimidin. Khoi luong MS (ESI) dugc tinh cho C22H24FN702, 437,48; m/z
tim thay 438,2 [M+H]* '"H NMR (CDCL): 7,74 (s, 2H), 7,50 (d, J = 2,5 Hz, 1H), 7,35
~ 17,30 (m, 1H), 6,95 (dd, J = 8,5, 2,5 Hz, 1H), 3,92 — 3,75 (m, 5H), 3,70 — 3,58 (m,
2H), 3,53 (dd, J= 11,5, 5,2 Hz, 1H), 3,43 — 3,29 (m, 2H), 3,04 — 2,84 (m, 3H), 2,32 (d,
J=6,7 Hz, 6H).

Vi du 380: 2-(4,5-Dimetylpyrimidin-2-y1)-5-{[4-metoxy-2-(2H-1,2,3-triazol-2-
yl)phenyl]carbonyl}octahydropyrolo|3,4-c]pyrol.
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Piéu ché hop chét néu trén theo cach twong tu nhu di v6i vi du 377, bang cach
stt dung 2-clo-4,5-dimetylpyrimidin (Hop chét trung gian 57) thay cho 2-clo-5-flo-4-
metylpyrimidin. Khoi luong MS (ESI) duoc tinh cho C2H2sN7O2, 419,49; m/z tim
thdy 420,1 [M+H]*. '"H NMR (CDCl): 7,99 (s, 1H), 7,74 (s, 2H), 7,49 (d, J=7.3 Hz,
1H), 7,32 (d, J = 8,2 Hz, 1H), 6,94 (dd, J= 8.5, 2,5 Hz, 1H), 3,92 — 3,78 (m, 5H), 3,72
—3,61 (m, 2H), 3,54 (dd, J = 11,4, 5,2 Hz, 1H), 3,42 (dd, J = 11,4, 4,2 Hz, 1H), 3,34
(s, 1H), 3,07 — 2,85 (m, 3H), 2,32 (s, 3H), 2,09 (s, 3H).

Vi du 381: 2-[(3-Propoxypyridin-2-yl)carbonyl]-5-[5-(triflometyl)pyridin-2-
yl]octahydropyrolo[3,4-c]pyrol.

P—

Diéu ché hop chét néu trén theo cach twong tw nhu dbi vai vi du 15, béng cach
st dung S5-(triflometyl)pyridin-2-yl]octahydropyrolo[3,4-c]pyrol ~va axit 2-
propoxynicotinic. Khéi luong MS (ESI) dugc tinh cho Ca1Ha3F3N4O2, 420,40; m/z tim
thay 421,1 [M+H]*. 'H NMR (CDs;OD): 8,31 (s, 2H), 8,19 (dd, J = 9.6, 2,3 Hz, 1H),
8,02 (s, 1H), 7,80 (s, 1H), 7,26 (d, J = 9,4 Hz, 1H), 4,22-4,17 (m, 2H), 4,07-3,93 (m,
3H), 3,79-3,60 (m, 4H), 3,44-3,35 (m, 3H), 1,88-1,77 (m, 2H), 1,02 (t, J = 7.4 Hz, 3H).
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Vi du 382: 2-{4,6-Bis[(*H3)metyl](*H)pyrimidin-2-y1}-5-{[2-flo-6-(2H-1,2,3-
triazol-2-yl)phenyl]carbonyl}octahydropyrolo[3,4-c]pyrol.

CDs;
pN o) N=
N~N N::E;N‘<\ / D
N
F CDs

Bé sung hop chét trung gian 12 (55mg, 0,26 mmol) tiép theo 12 EDCI (76mg,
0,4 mmol), HOBt (54mg, 0,4 mmol) va TEA (0,15 mL, 1,06 mmol) vao dung dich
chira hop chét trung gian 91 (150mg, 0,26 mmol) trong DCM (2,6 mL). Hon hop nay
dugc khudy trong thoi gian 14 gid & nhiét do trong phong va bd sung EDCI (76mg, 0,4
mmol) va TEA (0,15 mL, 1,06 mmol). Sao thoi gian 24 gi¢ & nhiét do trong phong,
hdn hop duoc cd dic trong chin khong va tién hanh sic ky (Hex to 100% EtOAc/Hex)
dé thu dugc san phdm mong mudn dudi dang bot khong mau (63mg, 58%). MS (ESD):
khéi lugng duoc tinh cho C21HisD7FN70, 414,23; m/z tim thiy 415,2 [M+1]". 1H
NMR (500 MHz, CDCls): 7,87 - 7,80 (m, 2H), 7,71 (s, 1H), 7,51 - 7,44 (m, 1H), 7,18 -
7,10 (m, 1H), 4,01 - 3,50 (m, 7H), 3,32 - 3,21 (m, 1H), 3,12 - 2,94 (m, 2H).

Vi du 383: 2-{4,6-Bis[(*H3)metyl]*H)pyrimidin-2-yl}-5-{[3-flo-2-(3-metyl-
1,2,4-oxadiazol-5-yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cach tuong tw nhu d6i voi vi du 382 bang cach
thé hop chét trung gian 63 cho hop chét trung gian 12. MS (ESI): khéi luong dugc tinh
cho CxHieD/FNgO2, 429,23; m/z tim thay 430,2 [M+1]*. 1H NMR (500 MHz,
CDCL): 7,63 - 7,57 (m, 1H), 7,31 - 7,27 (m, 1H), 7,24 - 7,21 (m, 1H), 3,94 - 3,87 (m,
2H), 3,78 - 3,62 (m, 3H), 3,58 - 3,48 (m, 2H), 3,22 - 3,15 (m, 1H), 3,12 - 2,96 (m, 2H),
2,43 (s, 3H).

Vi du 384: 2-{4,6-Bis[(*H3)metyl](*H)pyrimidin-2-yl1}-5-{[4-metoxy-2-(2H-
1,2,3-triazol-2-yl)phenyl]carbonyl} octahydropyrolo[3,4-c]pyrol.
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Diéu ché hop chit néu trén theo cich twong ty nhu d6i v6i vi du 382 bang cach
thé hop chét trung gian 54 cho hop chét trung gian 12. MS (ESI): khéi lwong dugc tinh
cho CapH1sD7N70,, 426.25; m/z tim thdy 427,3 [M+1]". 1H NMR (500 MHz, CDCl3):
7,73 (s, 2H), 7,50 (d, J = 2,5 Hz, 1H), 7,33 (d, J = 8,5 Hz, 1H), 6,95 (dd, J = 8,5 Hz,
2,5 Hz, 1H), 3,94 - 3,80 (m, 5H), 3,71 - 3,63 (m, 2H), 3,61 - 3,55 (m, 1H), 3,49 - 3,43
(m, 1H), 3,38 - 3,29 (m, 1H), 3,05 - 2,86 (m, 3H).

Vi du 385: 2-(5-Etyl-4,6-dimetylpyrimidin-2-y1)-5-{[3-(2H-1,2,3-triazol-2-
yl)pyridin-2-yl]carbonyl} octahydropyrolo[3.4-c]pyrol.

p,N 0] N=
N~N N@N—Q p
N
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Diéu ché hop chit néu trén theo cach twong tw nhu d6i voi vi du 290 bang cach
thé hop chét trung gian 68 cho hop chét trung gian 20 va thé hop chét trung gian 67
cho hop chét trung gian 55. Khéi luong MS (ESI) duoc tinh cho C2:HaeNsO, 418,22;
m/z tim thdy, 419,2. 1H NMR (500 MHz, CDCl3): 8,62 (dd, J = 4,7 Hz, 1,3 Hz, 1H),
8,33 (dd, J = 8,3 Hz, 1,4 Hz, 1H), 7,79 (s, 2H), 7,48 (dd, ] = 8,3 Hz, 4,7 Hz, 1H), 3,97
- 3,84 (m, 2H), 3,78 - 3,63 (m, 4H), 3,59 - 3,55 (m, 1H), 3,29 - 3,23 (m, 1H), 3,13 -
2,98 (m, 2H), 2,52 (q, ] = 7,5 Hz, 2H), 2,38 (s, 6H), 1,08 (t, ] = 7,5 Hz, 3H).

Vi du 386: 2-(4,6-Dimetylpyrimidin-2-y1)-5-{[3-(3-metyl-1,2,4-oxadiazol-5-
yl)pyridin-2-yl]carbonyl}octahydropyrolo[3,4-c]pyrol.

Budc A: Axit 2-(metoxycarbonyl)nicotinic. Hoa tan 2,3-pyridincarboxylic
anhydrit (2,32 g, 15,55 mmol) trong MeOH (11 mL) va gia nhiét dén nhiét d6 hdi luu

trong thoi gian 14 gid. Hon hop duge c6 dic trong chan khong dé thu duoc chit ran
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mau tring, d6 1a hdn hop chua axit 2-(metoxycarbonyl)nicotinic va axit 3-
(metoxycarbonyl)picolinic. Hon hop nay duge st dung nhu trong budc nay. Khéi

lugng MS (ESI) dugc tinh cho CsH/NO4, 181,04; m/z tim thiy, 181,9.

Budc B: (E)-Metyl 3-((((1-aminoetyliden)amino)oxy)carbonyl)picolinat. Bb
sung etyl cloformat (0,17 mL, 1,38 mmol) tiép theo 1a TEA (0,29 mL, 2,07 mmol) vao
san pham & bude A (250mg, 1,38 mmol) trong THF (7 mL) & 0°C. Sau 10 pht, loai
bo bé nudc da va sau 2 gio bd sung mdt phan N-hydroxyaxetamidin (102mg, 1,38
mmol). Sau 14 gio & nhiét do trong phong, hdn hop duge co dic trong chin khong va
tién hanh sic ky (Hex dén EtOAc/Hex 100%) dé thu dugc (E)-metyl 3-((((1-
aminoetyliden)amino)oxy)carbonyl)picolinat (200mg, 70%) va (E)-metyl 2-((((1-
aminoetyliden)amino)oxy)carbonyl)nicotinat (60mg, 18%). Khéi luong MS (ESI)
duge tinh cho CioH11N3O4, 237,08; m/z tim thiy, 238,1. 1H NMR (500 MHz, CDCl):
8,79 (dd, J = 4,8 Hz, 1,6 Hz, 1H), 8,28 (dd, J = 7,9 Hz, 1,6 Hz, 1H), 7,58 - 7,51 (m,
1H), 3,99 (s, 3H), 2,04 (s, 3H).

Buéc C: Axit 3-(3-metyl-1,2,4-oxadiazol-5-yl)picolinic. B6 sung t-BuOH (4
mL) tiép theo 1a NaOAc (94mg, 1,14 mmol) vao san phdm & buéc B (180mg, 0,76
mmol) va hon hop dugce gia nhiét & 100°C trong thoi gian 14 gio. Hén hop duoc lam
mét dén nhiét do trong phong va dugc loc dé thu dugce axit 3-(3-metyl-1,2,4-oxadiazol-
5-yl)picolinic (60mg, 39%) duéi dang chét rin mau tring.

Budéc D: 2-(4,6-Dimetylpyrimidin-2-yl)-5-{[3-(3-metyl-1,2,4-oxadiazol-5-
yl)pyridin-2-yl]carbonyl} octahydropyrolo[3,4-c]pyrol. B& sung hop chét trung gian 23
(65mg, 0,30 mmol) tiép theo 1a EDCI (85mg, 0,44 mmol), HOBt (60mg, 0,44 mmol)
va TEA (0,08 mL, 0,59 mmol) vao dung dich chtra san phém & bude C (60mg, 0,30
mmol) trong DCM (3 mL). Hdn hop dugc khudy & nhiét do trong phong trong thoi
gian 14 gid va sau do dugc co déc trong chan khong. Tién hanh sic ky (DCM dén NH;
2M 8% trong MeOH/DCM) dé thu dugce hop chit mong mudn duéi dang bot khong
mau (49mg, 41%). Khbi lugng MS (ESI) dugc tinh cho C21H23N702, 405,19; m/z tim
thay, 406,2. 1H NMR (500 MHz, CDCl;): 8,82 - 8,75 (m, 1H), 8,42 - 8,36 (m, 1H),
7,52 - 7,47 (m, 1H), 6,31 - 6,26 (m, 1H), 4,02 - 3,90 (m, 2H), 3,86 - 3,79 (m, 1H), 3,76
- 3,69 (m, 2H), 3,66 - 3,54 (m, 2H), 3,24 - 3,18 (m, 1H), 3,14 - 2,99 (m, 2H), 2,48 -
2,42 (m, 3H), 2,33 - 2,24 (m, 6H).

Vi du 387: (5-(6,7-Difloquinoxalin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
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y1)(3-flo-2-(pyrimidin-2-yl)phenyl)metanon.
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Diéu ché hop chit néu trén theo cach twong tu nhu ddi vé6i vi du 15, béng cach
str dung hop chat trung gian 44 va hop chét trung gian 50 & budc cubi cung. MS (ESI):
khéi lugng duogc tinh cho CasHioF3NeO, 476,16; m/z tim thdy 477,2 [M+H]". '"H NMR
(500 MHz, CDCI3) 8,74 (t,J = 12,5, 2H), 8,25 (d, J = 20,5, 1H), 7,65 (dd, J = 10,5, 8.4,
1H), 7,52 — 7,40 (m, 2H), 7,26 — 7,12 (m, 3H), 3,97 — 3,74 (m, 3H), 3,73 — 3,52 (m,
4H), 3,38 (dd, T= 11,1, 4,6, 1H), 3,22 — 3,02 (m, 2H).

Vi du 388: (5-(6,7-Difloquinoxalin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(pyrimidin-2-yl)phenyl)metanon.

(0]
R1/LN
\%\N\Rz

Formula ()

Diéu ché hop chit néu trén theo cach twong tu nhu ddi véi vi du 15, béng cach
sir dung hop chét trung gian 43 va hop chét trung gian 54 & budc cubi cung. MS (ESI):
khéi luong duge tinh cho C24H2FN70s, 459,18; m/z tim thay 460,2 [M+H]". '"H NMR
(500 MHz, CDCls) 8,97 (s, 1H), 7,71 (s, 2H), 7,59 (dd, J = 9,0, 4,7, 1H), 7,47 (ddd, J =
17,7, 9,5, 2.6, 2H), 7,37 — 7,28 (m, 2H), 6,95 (dd, J = 8.5, 2,5, 1H), 4,01 — 3,85 (m,
5H), 3,74 (ddt, J = 17,0, 11,6, 8.8, 3H), 3,64 — 3,33 (m, 2H), 3,12 - 2,93 (m, 3H).

Vi du 389: (5-(6,7-Difloquinoxalin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

Y
Ny o
[sgte P
0 LA

Diéu ché hop chét néu trén theo cach tuong ty nhu d6i v6i vi du 15, bang cach

st dung hop chét trung gian 44 va hop chét trung gian 54 & budc cubi cing. MS (ESI):
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khéi luong duge tinh cho CaHaiFaN7Os, 477,17, m/z tim thdy 478,1 [M+H]'. 'H
NMR (500 MHz, CDCls) 8.26 (d, J = 14,7, 1H), 7,71 (s, 2H), 7,63 (dd, J = 10,6, 8.5,
1H), 7,49 (t, I =7,1, 1H), 7,41 (dd, J = 11,4, 8,0, 1H), 7,33 (t, T = 6,7, 1H), 6,95 (dt, J
= 8.4, 4,2, 1H), 3,99 — 3,85 (m, 5H), 3,83 — 3,69 (m, 2H), 3,70 — 3,57 (m, 1H), 3,52
(dd, J= 11,0, 3,5, 1H), 3,44 (s, 1H), 3,19 — 3,09 (m, 1H), 3,09 — 2,97 (m, 2H).

Vi du 390: (5-(6-(Dimetylamino)pyrimidin-4-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

(\\,N (@) N:\
o NO:NJ\\_(N
N_
/
o)
\

Hop chit néu trén duge didu ché bing cach st dung (hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon (Vi du 288, sin
phim thu duoc tir bue B) va 6-clo-N,N-dimetylpyrimidin-4-amin. Khéi luong MS
(ESI) duoc tinh cho C22H26NgO2, 434,49; m/z tim thay 435,2 [M+H]".

Vi du 391: (5-(6-(Dimetylamino)-2-metylpyrimidin-4-yl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon.

(\N o (T
@
/
O\

Hop chét néu trén dugc didu ché bing cach st dung (hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)(4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon (Vi du 288, san
pham thu dugc tir bude B) va 6-clo-N,N,2-trimetylpyrimidin-4-amin. Khéi lugng MS
(ESI) duoc tinh cho C23HasNsO», 448,52; m/z tim thay 449,2 [M+H]".

Cac vi du tir 392 dén 398 ¢6 thé dugc didu ché bang cach str dung cac quy trinh
néu trén.

Vi du 392: (5-(6-(Dimetylamino)-2-metylpyrimidin-4-yl)hexahydropyrolo[3,4-
c]pyrol-2(1H)-y1)(3-flo-2-(pyrimidin-2-yl)phenyl)metanon.
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N@“"Q\_/f
F N—
/

Hop cht néu trén c6 thé duoc didu ché béng cich st dung 6-clo-N,N,2-
trimetylpyrimidin-4-amin va khéi lugng MS (ESI) dugc tinh cho C2aHa6FN70, 447,51

Vi du 393: (5-(6-(Dimetylamino)pyrimidin-4-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yD)(3-flo-2-(pyrimidin-2-yl)phenyl)metanon.

F N—

Hop chit néu trén c6 thé dugc didu ché bang cach st dung axit 3-flo-2-
(pyrimidin-2-yl)benzoic va 6-clo-N,N-dimetylpyrimidin-4-amin. Khéi luong MS (ESI)
duoc tinh cho C23H24FN-70, 433,48

Vi du 394: (3-Flo-2-(pyrimidin-2-yl)phenyl)(5-(5-flo-4,6-dimetylpyrimidin-2-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

<N\/\N S N@N—Q: B )F

F

Hop chit néu trén c6 thé dugc didu ché bang cach st dung axit 3-flo-2-
(pyrimidin-2-yl)benzoic va 2-clo-5-flo-4,6-dimetylpyrimidin. Khéi luong MS (ESI)
dugc tinh cho Ca3H22F2NeO, 436,46

Vi du 395: (5-(5-Clo-4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yD)(3-flo-2-(pyrimidin-2-yl)phenyl)metanon.

PNO N=—
/
" SO W
N

F

Hop chit néu trén c6 thé dugc didu ché bang cach st dung axit 3-flo-2-
(pyrimidin-2-yl)benzoic va 2,5-diclo-4,6-dimetylpyrimidin. Khéi lugng MS (ESI)
dugc tinh cho C23H22CIFN6O2, 452,91
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Vi du 396: (5-(5-Clo-4-metylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-y1)(3-flo-2-(pyrimidin-2-yl)phenyl)metanon.
{ Wao Ne
N—¢ N@N—Q :/ka
N

F

Hop chat néu trén c6 thé dugc diéu ché bang cach st dung axit 3-flo-2-
(pyrimidin-2-yl)benzoic va 2,5-diclo-4-metylpyrimidin. Khéi lwong MS (ESI) duoc
tinh cho Ca2H20CIFNgO, 438,89.

Vi du 397: (3-Flo-2-(pyrimidin-2-yl)phenyl)(5-(5-flo-4-metylpyrimidin-2-
ylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

<N\/\N 3 NCCN%\: i/z-F

F

Hop chit néu trén co thé dugc didu ché bang cach st dung axit 3-flo-2-
(pyrimidin-2-yl)benzoic va 2-clo-5-flo-4-metylpyrimidin. Khéi lugng MS (ESI) duoc
tinh cho C22H2oF2N6O, 434,49.

Vi du 398: (5-(4,5-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(3-flo-2-(pyrimidin-2-yl)phenyl)metanon.

-

F
Khéi lugng MS (ESI) duoc tinh cho C23HasFN6O, 418,47

Vi du 399: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(5-flo-2-(6-metylpyridin-2-yl)phenyl)metanon.

73

=
N\

F
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Diéu ché hop chit néu trén theo cach twong ty nhu ddi véi vi du 248, bang cach
thé (5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)(5-flo-2-
iotphenyl)metanon cho (5-(4,6-dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)(4-flo-2-iotphenyl)metanon va thé 6-metyl-2-(tributylstannyl)pyridin cho 2-
tributylstannan pyrimidin, va bd sung Cul. Khdi lugng MS (ESI) dugce tinh cho
CasHa6FNs0, 431,21; m/z tim thay 432,2 [M+1]".

Vi du 400: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c|pyrol-2(1H)-
y1)(5-flo-2-(4-metylpyridin-2-yl)phenyl)metanon.

7
Gvas
N\
F

Diéu ché hop chét néu trén theo cach twong tu nhu dbi véi vi du 399, béng cach
thé 4-metyl-2-(tributylstannyl)pyridin cho 6-metyl-2-(tributylstannyl)pyridin. Khbi
luong MS (ESI) dugc tinh cho CasHaFNsO, 431,21; m/z tim thay 432,2 [M+1]".

Vi du 401: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(5-flo-2-(5-metylpyridin-2-yl)phenyl)metanon.

2
Nx

\
Q N
N N—¢
N\
F
Diéuvché hop chét néu trén theo cach twong tu nhu dbi véi vi du 399, béng cach

thé 5-metyl-2-(tributylstannyl)pyridin cho 6-metyl-2-(tributylstannyl)pyridin. Khéi
luong MS (ESI) dugc tinh cho CasH26FNsO, 431,21; m/z tim thay 432.,2 [M+1]".

Vi du 402: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(5-flo-2-(3-flopyridin-2-yl)phenyl)metanon.
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Diéu ché hop chét néu trén theo cach twong tu nhu déi véi vi du 399, bang cach
thé 3-flo-2-(tributylstannyl)pyridin cho 6-metyl-2-(tributylstannyl)pyridin. Khdi luong
MS (ESI) duge tinh cho CasHasFaNsO, 435,19; m/z tim thdy 436,2 [M+1]".

Vi du 403: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo|[3,4-c|pyrol-2(1H)-
y1)(5-flo-2-(pyridin-2-yl)phenyl)metanon.

\
0
NGQN\{?\\

F

2
N~

Diéu ché hop cht néu trén theo cach twong tu nhu dbi voi vi du 399, béng cach
thé 2-tri-N-butylstannylpyridin cho 6-metyl-2-(tributylstannyl)pyridin. Khéi luong MS
(EST) duoc tinh cho C24H24FNsO, 417,20; m/z tim thay 418,2 [M+1]".

Vi du 404: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c|pyrol-2(1H)-
y1)(5-flo-2-(oxazol-2-yl)phenyl)metanon.

N/\/v\\>N\</ {
N=
F

Diéu ché hop chit néu trén theo cach twong tu nhu dbi véi vi du 399, bing céch
thé 2-(tri-N-butylstannyl)oxazol cho 6-metyl-2-(tributylstannyl)pyridin. Khéi luong
MS (ESI) dugc tinh cho C22H2FNsO,, 407,18; 1H 'H NMR (400 MHz, CDCls): 8,04
(dd, J = 8,8, 5,3 Hz, 1H), 7,65 (s, 1H), 7,20 — 7,13 (m, 2H), 7,07 (dd, J = 8,3, 2,6 Hz,
1H), 6,29 (s, 1H), 3,95 (dd, T = 12,6, 7,6 Hz, 1H), 3,88 (dd, ] = 11,6, 7,6 Hz, 1H), 3,78

— 3,63 (m, 3H), 3,51 — 3,45 (m, 1H), 3,41 (dd, J = 10,8, 7,5 Hz, 1H), 3,11 — 3,02 (m,
2H), 3,00 — 2,90 (m, 1H), 2,29 (s, 6H).
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Céc vi du tr 405 dén 410 c6 thé dugc diéu ché bang cach sir dung céc quy trinh
néu trén.

Vi du 405: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo|[3,4-c]pyrol-2(1H)-
y1)(6-flo-2-(6-metylpyridin-2-yl)phenyl)metanon.

Khoi lugng MS (ESI) duogc tinh cho CasHa6FNsO, 431,215
Vi du 406: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(6-flo-2-(4-metylpyridin-2-yl)phenyl)metanon.

7
Sas
-
F

Khéi lugng MS (ESI) duge tinh cho CasHasFNsO, 431,21;

Vi du 407: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c|pyrol-2(1H)-
y1)(6-flo-2-(5-metylpyridin-2-yl)phenyl)metanon.

Khéi lugng MS (ESI) dugc tinh cho CasHa6FNsO, 431,215

Vi du 408: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(6-flo-2-(3-flopyridin-2-yl)phenyl)metanon.

7
N
YR N
IS
N\
F
Khéi lugng MS (ESI) duoc tinh cho C24Ha3F2N50, 435,19;
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Vi du 409: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
y1)(6-flo-2-(pyridin-2-yl)phenyl)metanon.

Khbi lugng MS (ESI) dugc tinh cho C24H24FNsO, 417,20,

Vi du 410: (5-(4,6-Dimetylpyrimidin-2-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)(6-flo-2-(oxazol-2-yl)phenyl)metanon.

%
&LN@H \
N\
F

Khéi luong MS (ESI) duge tinh cho C2H2FNs0,, 407,18;

Vi du 411:(3,6'-Dimetyl-[2,3'-bipyridin]-2'-yl)(5-(quinoxalin-2-
ylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)metanon.

N

Khéi lwong MS (ESI) duge tinh cho C27H26N6O, 450,22.

Vi du 412: [5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-
yl]-(2-flo-6-[1,2,3]triazol-2-yl-phenyl)-metanon*HCl* 1,6 5SH20.

N O N=
F

B sung HCl(chia ey 6M (83 L, 0,5 mmol) vao hdn hop chira [5-(4,6-dimetyl-
pyrimidin-2-yl)-hexahydro-pyrolo[3.4-c]pyrol-2-yl]-(2-flo-6-[1,2,3]triazol-2-yl-
phenyl)-metanon (200mg, 0,47 mmol) va IPA (1,5 mL) ¢ nhiét do trong phong. Hoén
hop duoc lam 4m dén 75°C va sau d6 tir tir duge lam maét dén 35°C. Sau d6, hén hop

dugc gieo cdy véi chat rin thu duoc trén day [tién hanh gieo ciy nhu sau: B6 sung
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HC1 5M trong IPA (100uL, 0,5 mmol) vao hdn hop chira [5-(4,6-dimetyl-pyrimidin-2-
yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-(2-flo-6-[1,2,3]triazol-2-yl-phenyl)-metanon
(200mg, 0,47 mmol) va IPA (2 mL) & nhiét do trong phong. Hbn hop tré nén dong
nhit va duoc khudy ¢ nhiét d trong phong trong thoi gian 3 tudn. Chét ran thu dugc
khi 1am bay hoi dung méi trong diéu kién méi truong khi xung quanh.]. Khi dugc gieo
chy, hdn hop duogc lam mat dén nhiét do trong phong va dugc khudy trong thdi gian 3
ngay. Chét rén thu duoc duge loc va duge rira béng IPA (0,5 mL). Sau do, chét rin
ndy duoc lam kho trong 10 chan khong trong thoi gian 2 gio ¢ 45°C dé thu duogc hop
chit néu trén du6i dang chit rdn mau tring (201,9mg, 91%). 'H NMR (600 MHz,
DMSO-de): 8,16 (s, 0,8H), 8,05 (s, 1,2H), 7,83 (d, J = 8,2, 0,4H), 7,79 (d, J = 8.2,
0,6H), 7,70 - 7,64 (m, 1H), 7,48 - 7,41 (m, 1H), 6,71 (bs, 1H), 4,0-3,4 (m, 7H), 3,25 —
2,96 (m, 3H), 2,48 - 233 (m, 6H). Dt liéu phan tich dugc tinh cho
C21H2»FN;0°HCl+1,65H,0 C, 53,25; H, 5,60; N, 20,70; Cl, 7,49; tim thdy C, 53,54; H,
5,64: N, 21,04; Cl, 7,10. Nuéc duge tinh, 6,28%; tim thdy bing may chuan do Karl-
Fisher, 6,32%.
Thir nghiém sinh hoc

Xac dinh ai luc in vivo cia hop chit d6i voi céac thu thé orexin-1 va orexin-2 &
ngudi bang thir nghiém gén két phdi tir phong xa st dung [PH]SB SB674042 (1-(5-(2-
flo-phenyl)-2-metyl-thiazol-4-y1)-1-((S)-2-(5-phenyl-(1,3,4)oxadiazol-2-ylmetyl)-
pyrolidin-1-yl)-metanon) (Langmead va déng tac gia, British Journal of
Pharmacology 2004, 141:340-346.) va [P"HJEMPA (N-etyl-2[(6-metoxy-pyridin-3-yl)-
(toluene-2-sulfonyl)-amino]-N-pyridin-3-ylmetyl axetamit) (Malherbe va ddng tac gia,
British Journal of Pharmacology, 2009, 156(8), 1326-1341), twong Gng.

Xac dinh su d6i khang chttc ning in vivo clia hgp chat trén cac thu thé orexin-1 va
orexin-2 & ngudi bang cach st dung thir nghiém canxi dya vao mdy doc anh do huynh

quang (flourometric imaging plate reader: FLIPR).

Tht nghiém oin Kkét phéi tr phong xa cua thu thé orexin 1 & ngudi

Té bao tir budng trimg ciia chuot ddng Trung Qudc (Chinese ovary cells: CHO)
biéu hién mot cach 4n dinh thu thé orexin 1 & ngudi (sé truy cap Genebank
NM._001526) dugc nudi hop dong trong moi truong DMEM/F12 (Gibeo, Cat #11039),
10%FBS, 1X Pen/Strep, 600 pg/mL G418 trén cac dia nudi cdy md 150cm?, duogc rira
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bang EDTA 5mM trong PBS (dung dich mudi dém phosphat 1X HyClone Dulbecco
v6i canxi va magie, Cat # SH30264,01, sau day goi la PBS (Phosphate Buffered
Saline: PBS)) va duoc 1am sach trong dng 50ml. Sau khi ly tim (2K xG, 10 phut &
4°C), hiit dich néi va lam dong lanh thanh cac vién va bao quan & —80°C. Cac té bao
duoc tai tao huyén phu trong PBS véi su ¢6 mit cua 1 vién nén chira hdn hop chét tc
ché proteaza/50mL (Roche, Cat. #11836145001). MBOi vién chira té bao nay tir dia
15cm duoc tai tao huyén phu trong 10mL, bao quan bé‘mg nudc da, va xody nudc trong
thoi gian 45 gidly truée khi bd sung vao phan tng. Tién hanh thir nghiém gén két c6
canh tranh trong céc dia polypropylen 96 15 bing cach str dung [*H]-SB674042
(Moravek Corporation, hoat tinh = 35,3 Ci/mmol), dugc pha loang dén ndng d6 10 nM
trong PBS (ndng d cudi 1a 4nM). Céc hop chét nay duoc hoa tan trong DMSO 100%
(Acros Organics, Cat. #61042-1000) va dugc thir nghiém vuot qua khoang 7 noéng do
(tir 0,1 nM dén 10uM). Ndng d6 DMSO cudi trong cac phan tmg ndy bang hodc nhé
hon 0,1%. Su gén két toan bd va khong dic hiéu duge xac dinh v6i su ¢6 mat hodc
vang mit ctia 10uM (1-(6,8-diflo-2-metylquinolin-4-y1)-3-[4-
(dimetylamino)phenyl]ure, CAS Registry # 288150-92-5). Tbng khéi lugng ctia mdi
phan ting 1a 200pL (20pL hop chét duoc pha loang, 80uL [*H]-SB674042 dugc pha
loang trong PBS va 100puL huyén phi té bao). Chay phan tGng trong thoi gian 60 phut
& nhiét do trong phong va két thic phan tng bang cich loc qua céc dia loc GF/C
(PerkinElmer, Cat. #6005174) da dugc ngdm nudc trude trong polyetylenimin 0,3%
bang cach st dung mdy thu hoach té bao (PerkinElmer Filtermate). Cac dia ndy duoc
rira 3 14n bang cach hut 30mL PBS qua céc dia. Cac dia ndy dugc lam kho trong 1o
55°C trong thoi gian 60 phit, bd sung chat léng nhép nhdy, va tinh do phong xa trén
Topcount (Packard).

Tinh tri s6 ICso (d6 12 ndng do ciia hop chat khong duge dén nhan can co dé
canh tranh cho 50% gin két dic hiéu véi phéi tir phong xa) bang cach st dung phan
mém GraphPad Prism (GraphPad Prism Software Inc., San Diego, CA) phu hop véi
duong cong dap ung liu dang sigma. Tinh tri s6 K; biéu kién nhu sau: K; =

ICs0/(1+C/Kq), trong dé C 1a ndng d6 phdi tir phong xa va Ka =4 nM.

Thit nghiém gin két phdi tir phong xa cia thu thé orexin 2 & ngudi

HEK?293 biéu hién mot cach én dinh thu thé orexin-2 & ngudi (s truy cip
Genebank NM_001526) duoc nudi hgp dong trong moéi truong DMEM/F12 (Gibco,
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Cat #11039), trong DMEM, 10%FBS, 1X Pen/Strep, 1X NaPyruvate, 1X HEPES, 600
ug/ml G418 trén céc dia nuoi cdy md 150cm?, dugc rira bang 5 mM EDTA trong PBS
(dung dich dém nuéc phosphat 1X HyClone Dulbecco v6i canxi va magie, Cat #
SH30264,01, sau day dugc goi la PBS) va dugc lam sach trong 6ng 50ml. Sau khi ly
tam (2K xG, 10 phat ¢ 4°C), hit dich ndi va 1am dong lanh thanh cac vién va bao quan
& —80°C. Céc té bao duoc tai tao huyén phii trong PBS véi su ¢6 mit cla 1 vién nén
chtra hdn hop chit @c ché proteaza/S0mL (Roche, Cat. #11836145001). Moi vién chira
té bao nay tir dia 15cm duge tai tao huyén phu trong 10 mL, bédo quan bang nude da,
va xody nudc trong thoi gian 45 gidy ngay trudce khi bd sung vao cdc phan ang. Tién
hanh thir nghiém gin két canh tranh trong dia polypropylen 96 15 bang cach st dung
[*H]-EMPA (Moravek Corporation, specific activity = 27 Ci/mmol), dugc pha loang
dén ndng @9 20 nM trong PBS (ndng do cudi 5nM). Céc hop chat nay dugc hoa tan
trong DMSO 100% (Acros Organics, Cat. #61042-1000) va thtt nghiém vuot qua
khoang 7 ndng do (tir 0,1 nM dén 10 uM). Ndng do DMSO cudi trong céc phan tng
nay bang hoic nho hon 0,1%. Sy gin két toan bo va khong dic hiéu duge xac dinh véi
su c¢6 mit haowcj ving miat cia 10 pM  (N-[2-(3.4-dimetoxyphenyl)etyl]-N-
metylnaphtalen-1-carboxamit, CAS Registry # 1089563-88-1). Téng khdi
lugng/volume cua mdi phan tmg 1a 200 pL (20 uL hop chét duoc pha loang, 80 uL
[*H]-EMPA duoc pha lodng trong PBS va 100 pL huyén phu € bao). Chay phan tng
trong thoi gian 60 phut ¢ nhiét do trong phong va két thic phan tng bang cach loc qua
cac dia loc GF/C (PerkinElmer, Cat. #6005174) da dugc ngdm nudGc trong
polyetylenimin 0,3% bang cach sitr dung may thu hoach té bao (PerkinElmer
Filtermate). Cac dia nay dugc rua 3 l4n bang cach hut PBS 30ml qua cac dia. Cac dia
nay duoc lam khé trong 10 55°C trong thoi gian 60 phut, bd sung chét 16ng nhip nhay,
va tinh d phong xa trén Topcount (Packard). Tinh cac tri s6 1Cs0 (46 1a ndng dd hop
chit khong duoc dan nhan cin c6 dé canh tranh cho 50% gén két dc hiéu voi phoi ti
phong xa) bing cach st dung phan mém GraphPad Prism (GraphPad Prism Software
Inc., San Diego, CA) phu hop véi duong cong dap ung lidu dang sigma. Tinh tri s6 K;
biéu kién nhu sau: K; = ICs0/(1+C/Kq), trong do C 1a ndng do phdi tir phong xa va Kq =
2 nM.

Thit nghiém tinh di dong Ca®' cia thu thé orexin 1 & ngudi
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Té bao CHO dugc chuyén nap mot cach 6n dinh véi thu thé orexin-1 & nguoi
(sb truy cap Genebank NM _001526) dugc nudi hop dong trong DMEM/F12, 10%
FBS, 1X Na Pyruvate, 1X pen-strep, 400 pg/ml G418. Cac té bao nay dugc gieo ciy
trén dia Packard 96 15 v&i mat do 1a 50,000 té bao/1 va duge 1 qua dém & 37°C, CO»
5%. Té bao ndy dwoc nhudm bang thuéc nhuom 4 pM Ca?* Fluo-3AM trong
DMEMY/F-12 khéng chta huyét thanh véi probenexit 2,5 mM va dugc 0 & 37°C, CO,
5% trong thoi gian 1 gio. Té bao nay dugc u trude bang hop chat (dugc pha lodng
trong DMEM/F-12) trong thoi gian 30 phut trude khi kich thich chét chi van (orexin
A, 10 nM). Xéc dinh su giai phong Ca?* gdy ra boi phdi tir bang cach st dung mdy doc
anh do huynh quang (Flometric Imaging Plate Reader: FLIPR) (FLIPR, Molecular
Devices, Sunnyvale, CA). Xac dinh cac dap Gng chitc ning nhu cuong do huynh
quang dinh dudi co ban. Tri s6 ECsp thé hién néng d6 chét cht van tao ra dap irng nura
cuc dai. Tri s hiéu luc cia chit di khang duogc bién ddi thanh tri sé pKs biéu kién
bing cach sir dung k¥ thut didu chinh Cheng-Prusoff bién déi. Tri sé pKs biu kién =
- log ICs0/1+[ndng d6 chét chi van/ECso]. Dit liéu dugc bicu hién dudi dang + S.EM
trung binh.

Thit nghiém tinh di dong Ca®* clia thu thé orexin 2

Té bao PFSK biéu hién noi sinh thu thé orexin 2 & ngudi duge nudi hop dong
trong RPMI1640, 10% FBS, 1X pen-strep. Céc té biao nay dugc gieo cy trén dia
Packard 96 15 v&i mat do 1a 50,000 té bao/16 va dugc G qua dém & 37°C, 5% CO,. Céc
té bao nay dwoc nhudm mau bang thudc nhuém 4 pM Ca?* Fluo-3AM trong
DMEM/F-12 khong chtra huyét thanh vé&i probenexit 2,5 mM va duge u ¢ 37°C, CO2
5% trong thoi gian 1 gio. Té bao duge U trudce bing hop chét (duge pha lodng trong
DMEM/F-12) trong thoi gian 30 phut trude khi kich thich chét chu van (orexin B, 100
nM). Xé4c dinh su giai phong Ca2* gy ra boi phdi ti bang cach st dung may doc anh
do huynh quang (Flometric Imaging Plate Reader: FLIPR) (FLIPR, Molecular
Devices, Sunnyvale, CA). Xac dinh cac dap ung chitc ning nhu cuong do huynh
quang dinh dudi co ban. Tri s6 ECso thé hién néng d6 cua chat chi van tao ra déap ting
nta cuc dai. Tri sb hiéu luc cta chit dbi khang dugc bién ddi thanh tri sb pKs biéu
kién bang cach s dung k§ thuat didu chinh Cheng-Prusoff bién dbi. Tri s6 pKs biéu
kién = - log ICs0/1+[ndng do chét chi van/ECso]. Dit liéu dugc bieu hién dudi dang +
S.E.M trung binh, NT nghfa la khong duogc thur nghiém.
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Vi | OR2Ki|OR?2 OI[: Vi |OR2Ki| OR2 | OR1Ki
du | M) | Kb o) du | M) | Kb (nM)
1 37 10 | 100 193 | 1156 | NT | 814

2 33 16 | 189 194 | 10000 | NT NT

3 42 14 | 127 195 | 1099 | NT 646
4 65 32 | 447 196 | 10000 | NT NT

5 14 5 63 197 | 1163 | NT NT
6 67 25 | 154 198 | 1312 | NT | 2012
7 42 13 | 139 199 | 3777 | NT NT
8 542 | NT | 10000 200 | 10000 | NT | 10000
9 101 56 | 691 201 | 1372 | NT | 10000
10 | 170 | NT | 6708 202 | 5000 | NT | 10000
11 | 1438 | NT | 10000 203 | 5000 | NT | 10000
12 46 32 | 4378 204 | 50 20 169
13 89 79 | 10000 205 | 3189 | NT | 10000
14 28 9 | 2780 206 | 1266 | NT | 10000
15 13 2 | 1824 207 | 8999 | NT | 10000
16 | 300 | NT | 10000 208 | 2100 | NT | 10000
17 | 730 | NT | NT 209 | 8999 | NT | 10000
18 | 519 | NT | 1264 210 | 3000 | NT | 10000
19 24 31 77 211 | 44 25 10000
20 92 129 | 263 212 | 33 32 5000
21 | 352 | NT | 1091 213 | 56 50 10000
22 70 158 | 303 214 | 1227 | NT 1077
23 | 364 | NT | 677 215 | 5000 | NT | 10000
24 | 415 | NT | 1544 219 | 404 NT | 10000
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Vi | OR2Ki| OR?2 01121 Vi |OR2Ki| OR2 | OR1Ki
du | (@M) | Kb . du | M) | Kb (nM)
25 | 110 | 99 | 162 220 | 500 NT | 10000
26 | 8999 | NT | NT 221 | 2211 | NT | 10000
27 | 740 | NT | NT 222 | 3621 | NT | 10000
28 | 575 | NT | 1787 223 | 340 NT | 10000
29 | 135 | NT | 1009 224 | 635 NT | 10000
30 | 790 | NT | NT 225 | 423 NT | 10000
31 | 425 | NT | 651 226 | 836 NT | 10000
32 47 32 | 8999 227 | 1472 | NT | 10000
33 | 250 | NT | 488 228 | 184 NT | 10000
34 79 | NT | 143 229 | 319 NT | 10000
35 | 722 | NT | 4370 230 | 254 NT | 10000
36 | 449 | NT | 1459 231 | 68 7 1613
37 | 181 | NT | 137 232 | 52 7 2078
38 | 515 | NT | 887 233 | 2100 | NT | 10000
39 | 8999 | NT | 10000 234 | 10000 | NT | 10000
40 | 559 | NT | 1433 235 | 560 NT | 10000
41 | 35 | NT | 2512 | | 236 | 10000 | NT | 10000
42 | 616 | NT | 5000 237 | 69 18 8247
43 7 10 | 422 238 | 243 NT | 10000
44 | 142 | 63 | 10000 239 7 4 173
45 36 10 | 723 240 7 3 460
46 | 132 | NT | 294 241 17 7 978
47 38 32 | 1124 242 | 39 13 633
48 | 716 | NT | 10000 243 16 6 358
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Vi | OR2Ki| OR2 011;1 Vi |OR2Ki| OR2 | OR1Ki
du | M) | Kb o) du | M) | Kb (nM)
49 78 32 | 1692 244 | 18 5 660
50 | 215 | NT | 10000 245 | 58 15 369
51 | 644 | NT | 10000 246 | 11 11 208
52 65 50 | 8999 247 | 650 NT | 4399
53 | 5000 | NT | 10000 248 | 170 NT 1400
54 | 769 | NT | 5000 249 | NT NT NT
55 | 744 | NT | 8999 250 | NT NT NT
56 80 40 | 800 251 | 25 2 1470
57 | 167 | NT | 2323 252 | 10000 | NT | 10000
58 | 227 | NT | 5000 253 | 5000 | NT | 10000
59 | 778 | NT | 8999 2541 2200 | NT | 10000
60 | 173 | NT | 2644 255 | 10000 | NT | 10000
61 | 224 | NT | 2272 256 | 10000 | NT | 10000
62 42 40 | 689 257 19 5 1843
63 44 20 | 2171 258 | 46 25 927
64 | 579 | NT | 10000 259 8 3 335
65 | 228 | NT | 207 260 | 90 16 8999
66 | 449 | NT | 415 261 | 477 NT | 10000
67 | 119 | NT | 10000 262 | 500 NT | 10000
68 13 16 | 225 263 | 10000 | NT | 10000
69 17 8 | 3082 264 | 10000 | NT | 10000
70 52 40 | 2630 265 | 8999 | NT | 10000
71 | 1000 | NT | 10000 266 | 127 NT 8999
72 | 318 | NT | 8999 267 | 10000 | NT | 10000
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Vi | OR2Ki| OR?2 OR, : Vi |OR2Ki| OR2 | OR1Ki
du | (M) | Kb “ du | (nM) Kb (nM)
(nM)
73 7 5 69 268 | 265 NT 10000
74 14 10 | 4275 269 | 10000 | NT 10000
75 119 32 | 9226 270 | 1033 NT 10000
76 237 | NT | 10000 271 | 5000 NT 10000
77 25 16 547 272 33 7 598
78 550 NT | 10000 273 | 5000 NT 10000
79 480 NT | 8999 274 61 16 8999
80 314 NT | 8999 275 | 487 NT 10000
81 1223 | NT | 6708 276 | 2947 NT 10000
82 379 NT | 10000 277 | 680 NT 10000
83 12 4 1766 278 | 2274 NT 10000
84 53 25 1322 279 23 10 1603
85 98 63 1162 280 41 63 71
86 256 NT | 2603 281 | 8999 NT 10000
87 509 NT | 10000 282 | 858 NT 1436
88 75 25 | 8999 283 10 2 978
89 452 NT | 10000 284 8 2 587
90 38 25 1734 285 | 1500 NT 10000
91 541 NT | 10000 286 | 10000 | NT 10000
92 766 NT | 8999 287 | 1400 NT 10000
93 64 40 5000 288 11 3 1606
94 551 NT 847 289 | 1800 NT 10000
95 215 NT | 774 290 19 7 2150
96 68 50 | 2429 291 | 266 NT 10000
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Vi | OR2Ki| OR2 011;1 Vi |OR2Ki| OR2 | OR1Ki
du | (M) | Kb o) du | @mM) | Kb (nM)
97 25 16 | 354 292 | 428 NT | 10000
98 28 10 | 275 293 19 79 2186
99 15 16 | 180 294 4 3 125
100 | 238 | NT | 10000 295 | 24 10 1100
101 | 48 25 | 4234 296 9 3 235
102 | 17 6 463 297 6 NT | 261
103 | 38 32 | 2280 298 9 NT 160
104 | 42 25 | 3604 299 15 NT 389
105 | 20 20 | 2451 300 | 290 NT | 2800
106 | 26 20 | 212 301 | 36 20 114
107 9 2 868 302 17 8 173
108 | 57 25 80 303 | 1700 | NT | 10000
109 | 46 25 65 304 | 3100 | NT | 10000
110 | 52 32 | 350 305 7 NT 775
11| 28 16 | 153 306 | 39 13 2300
112 | 95 20 | 122 307 | 10000 | NT | 10000
113 | 50 63 90 308 | 26 5 1743
1114 | 224 | NT | 3061 309 7 6 414
115 | 5000 | NT | 10000 310 | 64 15 4996
116 | 22 13 61 311 7 3 312
117 | 24 8 42 312 | 79 11 3472
118 | 19 5 | 1843 313 7 3 128
119 | 51 13 | 3568 314 13 4 958
120 | 71 13 | 2867 315 | 38 10 2837
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Vi | OR2Ki| OR2 011;1 Vi |OR2Ki| OR2 | OR1Ki
du | (M) | Kb o) du | M) | Kb (nM)
121 15 13 42 316 | 10 8 306
122 | 865 | NT | 10000 317 3 3 34
123 | 44 79 | 10000 318 5 3 89
124 | 422 | NT | 10000 319 | 18 7 537
125 | 901 | NT | 8999 320 4 2 54
126 | 95 100 | 75 321 | 29 10 816
127 | 55 20 40 322 | 10 5 378
128 | 18 4 | 1250 323 | 25 4 2474
129 | 111 | 100 | 1538 324 | 16 4 388
130 | 32 16 | 3438 325 16 2 1662
131 75 79 | 131 326 8 4 151
132 ] 125 | 79 | 7071 327 | 103 50 5500
133 | 291 | NT | 390 328 | 112 40 6345
134 | 102 12 | 2722 329 | 10000 | NT | 10000
135 | 90 40 | 10000 330 | 10000 | NT | 10000
136 | 104 | 50 | 8999 331 81 32 3791
137 | 50 25 | 891 332 | 114 63 10000
138 | 30 40 | 231 333 | 10000 | NT | 10000
139 | 63 63 83 334 | 277 NT | 10000
140 | 119 | NT | 1538 335 | 59 NT | 3200
141 | 1034 | NT | 415 336 | 288 NT | 10000
142 | 315 | NT | 2318 337 | 513 NT | 10000
143 | 81 79 | 150 338 | 1604 | NT | 10000
144 | 87 63 | 537 339 | 8999 | NT | 10000
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Vi | OR2Ki|OR2 OR, : Vi |OR2Ki| OR2 | OR1Ki
du | (M) | Kb i du | M) | Kb (nM)
(nM)

145 | 45 32 70 340 | 1521 | NT | 10000
146 | 27 16 | 137 341 | 10000 | NT | 10000
147 | 85 63 | 2946 342 | 9486 | NT | 10000
148 | 129 | NT | 947 343 | 36 NT | 2900
149 | 173 | NT | 142 344 | 1500 | NT | 10000
150 | 92 40 | 5000 346 | 25 NT 1800
151 | 184 | NT | 504 347 | 3100 | NT | 10000
152 | 125 | NT | 10000 349 | 10000 | NT | 10000
153 | 75 40 | 2645 351 | 1200 | NT | 10000
154 | 241 | NT | 9654 352 | 10000 | NT 3111
155 | 33 16 | 8999 353 | 10000 | NT | 10000
156 | 39 16 | 5000 355 | 10000 | NT | 10000
157 | 69 16 | 5000 356 | 10000 | NT | 10000
158 | 55 8 | 5000 358 | 230 NT | 10000
159 | 45 8 | 2447 359 | 180 NT | 10000
160 | 58 20 | 659 361 | 4399 | NT | 10000
161 | 46 7 | 5317 362 | 1800 | NT | 2700
162 | 43 5 | 5000 366 | 23 NT 1900
163 | 38 | 501 | NT 367 15 3 839
164 | 289 | 200 | 722 369 19 NT 1200
165 | 852 | NT | 4637 370 | 84 7 7874
166 | 465 | NT | 752 371 | 3400 | NT | 10000
167 | 411 | 631 | 2803 372 | 109 NT 8000
168 | 66 126 | 851 373 | 42 5 10000
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Vi | OR2Ki | OR?2 011; 1 Vi |OR2Ki| OR2 | OR1Ki
du | (M) | Kb o) du | @M) | Kb (nM)
169 | 595 | NT | 1784 374 | 73 12 1049
170 | 945 | NT | NT 375 | 21 4 3186
171 | 780 | NT | NT 376 | 17 NT 1591
172 | 450 | NT | NT 377 | 17 2 2186
173 | 950 | NT | NT 378 10 2 508
174 | 729 | NT | NT 379 9 5 202
175 | 669 | NT | 1391 380 5 5 2039
176 | 236 | 158 | 923 381 | 10000 | NT | 10000
177 | 339 | NT | NT 382 | 14 3 854
178 | 123 | 126 | 762 383 13 4 920
179 | 8999 | NT | NT 384 | 10 5 1385
180 | 2300 | NT | NT 385 | 42 8 3688
181 | 3564 | NT | 8999 386 | 940 NT | 10000
182 | 2198 | NT | 10000 387 | 16 9 437
183 | 5000 | NT | NT 388 | 30 NT 694
184 | 1037 | NT | 879 389 | 22 14 492
185 | 8999 | NT | NT 390 | 190 NT | 10000
186 | 10000 | NT | NT 391 | 28 NT 1200
187 | 2283 | NT | NT 399 | 570 NT | 10000
188 | 2608 | NT | NT 400 | 510 NT | 10000
189 | 1600 | NT | NT 401 | 830 NT | 10000
190 | 1300 | NT | 5000 402 | 120 NT | 10000
191 | 2658 | NT | NT 403 | 180 NT | 10000
192 | 1015 | NT | NT 404 | 19 NT 1200
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Nhiéu xa bot tia X

[5-(4,6-Dimetyl-pyrimidin-2-yl)-hexahydro-pyrolo[3,4-c]pyrol-2-yl]-(2-flo-6-
[1,2,3]triazol-2-yl-phenyl)-metanon.

Phuong phdp nhifu xa bot tia X ctia hop chit néu trén duge thuc hién trén
Philips X’PERT PRO béng thiét bi do X'Celerator Cu duoc lap k¥ thuat do tia X da dai
thoi gian thuc dé thu duge mu bot tia X & Fig.1. Cac miu duge quét tir 4° dén 40° 20,
v6i kich thude bude 12 0,0167° 26 va thoi gian dbi voi mdi bude 1a 29,8450 gidy. Dién
ap va cuong do dong cua éng twong tng 1a 45 kV va 40 mA. Cdc mau nay duoc dat

1én trén dung cu chira nén zero va dugc phan tich & budc quay.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc (I):

Cong thuce (1)

trong do:

R! 12 phenyl duogc thé hoic khong duoc thé bang mot hodc hai thanh phan R?® va dugc
thé & vi tri ortho bang RY;

R? 14 halo, Ci.4alkyl, hoac Ci.salkoxy;

R? Ia triazol hodc pyrimidin dwoc thé hoac khong dugc thé béng halo hoac Ci.
salkyl;
R? vong heteroaryl ¢6 6 canh chtra hai thanh phan nito dugc thé bing mot hodc nhidu
thanh phﬁn duoc chon tr nhom bao gém: halo, Ci4alkyl, CDs3;, D, Ci.alkoxy,
xyclopropyl, morpholin-2-yl, CO,Ci4alkyl, CO,H, CH2OH, C(O)N(Ci.salkyl),, CF3,
CN, OH, NO», N(Ci.4alkyl),, phenyl, furan-2-yl, thiophen-2-yl, 1H-pyrazol-4-yl, va
pyrolidin-1-yl;

hodic mubi duoc dung ctia hop chét c6 cong thire ().

2. Hop chét theo diém 1, trong d6 R! is (1-metyletyl)-2-(2H-1,2,3-triazol-2-yl)phenyl,
2-(1H-1,2,3-triazol-1-yl)phenyl, 2-(2H-1,2,3-triazol-2-yl)phenyl, 2-flo-6-(2H-1,2,3-
triazol-2-yl)phenyl, 2-metyl-6-(2H-1,2,3-triazol-2-yl)phenyl, 3-flo-2-(2H-1,2,3-triazol-
2-yDphenyl, 3-flo-2-(1H-1,2,3-triazol-1-yl)phenyl, 3-metoxy-2-(1H-1,2,3-triazol-1-
yl)phenyl, 3-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 3-metyl-2-(2H-1,2,3-triazol-2-
yl)phenyl, 3-metyl-2-(1H-1,2,3-triazol-1-yl)phenyl, = 4-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl, 4-metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl, 4-metoxy-2-(1H-1,2,3-triazol-2-
yl)phenyl, 4,5-dimetoxy-2-[1,2,3]triazol-1-yl-phenyl, 4,5-dimetoxy-2-[1,2,3]triazol-2-
yl-phenyl, 5-clo-2-(2H-1,2,3-triazol-2-yl)phenyl, 5-flo-2-(2H-1,2,3-triazol-2-
yl)phenyl,  5-iot-2-(2H-1,2,3-triazol-2-yl)phenyl,  5-metoxy-2-(2H-1,2,3-triazol-2-
yl)phenyl, 5-metyl-2-(2H-1,2,3-triazol-2-yl)phenyl, 2-(1H-1,2,4-triazol-1-yl)phenyl, 2-
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(1H-1,2,4-triazol-5-yl)phenyl, 2-(1-metyl-1H-1,2,4-triazol-5-yl)phenyl, 2-(1-metyl-
1H-1,2,4-triazol-3-yl)phenyl, 2-(4H-1,2,4-triazol-3-yl)phenyl, 2-(4H-1,2,4-triazol-4-
yl)phenyl, hodc 4,5-diflo-2-(4H-1,2,4-triazol-4-yl)phenyl).

3. Hop chit theo diém 1 hodc 2, trong d6 R? 1a pyrimidin dugc thé bang mot hoic
nhidu thanh phan doc 1ap duge chon tir nthom bao gdm -CI, -F, -CH3, -CF3, -N(CHs),, -
D, hodc -CDs.

4. Hop chét theo diém 1 hodc 2, trong d6 R? la 4,6-dimetylpyrimidin-2-yl, 4,5-
dimetylpyrimidin-2-yl,4,6-dimetoxypyrimidin-2-yl,4-phenyl-pyrimidin-2-yl, 4-furan-
2-ylpyrimidin-2-yl, 4-metylpyrimidin-2-yl, 4-metoxypyrimidin-2-yl, 4-thiophen-2-
ylpyrimidin-2-yl, N,N,6-trimetyl-pyrimidin-4-amin,  4-(triflometyl)pyrimidin-2-yl,
4,5,6-trimetylpyrimidin-2-yl, 4-(triflometyl)pyrimidin-5-carboxylat, axit 4-
(triflometyl)pyrimidin-5-carboxylic, 5-nitro-pyrimidin-2-yl, axit 6-metylpyrimidin-4-

carboxylic, N,N-dimetyl-4-(triflometyl)pyrimidin-5-carboxamit, N,N,6-
trimetylpyrimidin-carboxamit, 6-metylpyrimidin-4-carbonitril, 4,6-
bis(triflometyl)pyrimidin-2-yl, 6-metyl-pyrimidin-4-ol, 4-(furan-2-yl)-6-

metylpyrimidin-2-yl, 5-flo-4-metylpyrimidin-2-yl, 5-flopyrimidin-2-yl, 4-metoxy-6-
metylpyrimidin-2-yl, 4-etyl-6-metylpyrimidin-2-yl, 4-isopropyl-6-metylpyrimidin-2-
yl, 4-tertbutyl-6-metylpyrimidin-2-yl, 4-xyclopropyl-6-metylpyrimidin-2-yl, 4-metyl-
6-morpholin-4-ylpyrimidin-2-yl, 5-clo-4-metylpyrimidin-2-yl, 5-clo-4,6-
dimetylpyrimidin-2-yl, 5-flo-4,6-dimetylpyrimidin-2-yl, 5-triflometylpyrimidin-2-yl,
4,6-bis[(?H3)metyl](*H)pyrimidin-2-yl, hodc 5-etyl-4,6-dimetylpyrimidin-2-yl.

5. Hop chat theo diém 1 hodc 2, trong d6 R? 1a 4,6-dimetylpyrimidin-2-yl, 4,5-
dimetylpyrimidin-2-yl,4,6-dimetoxypyrimidin-2-yl, 4-metylpyrimidin-2-yl, 4-
metoxypyrimidin-2-yl, N,N,6-trimetyl-pyrimidin-4-amin, 4-(triflometyl)pyrimidin-2-
yl,  4,5,6-trimetylpyrimidin-2-yl,  4,6-bis(triflometyl)pyrimidin-2-yl,  6-metyl-
pyrimidin-4-ol,  5-flo-4-metylpyrimidin-2-yl,  5-flopyrimidin-2-yl,  4-metoxy-6-
metylpyrimidin-2-yl, 5-clo-4-metylpyrimidin-2-yl, 5-clo-4,6-dimetylpyrimidin-2-yl, 5-
flo-4,6-dimetylpyrimidin-2-yl, 5-triflometylpyrimidin-2-yl, hodc 4.,6-

bis[(*H3)metyl](*H)pyrimidin-2-yl.
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6. Duoc phém dé diéu tri bénh, rdi loan hodc tinh trang bénh 1y gay ra boi hoat tinh

cua orexin bao gom:

(a) luong hiru hiéu cua it nhit mot hop chit c¢6 cong thire (I):

Cong thuc (I)

trong do:

R! 12 phenyl dugc thé hoic khéng dugc thé bang mot hodc hai thanh phan R? va duoc
thé & vi tri ortho bang R®;

R? 1a halo, Ci.salkyl, hodc Ci.salkoxy;

R" 14 triazol hodc pyrimidin dwgc thé hoidc khong dugc thé bang halo hoic Ci.

salkyl;

R? vong heteroaryl c6 6 canh chira hai thanh phan nito dwoc thé bang mot hoidc nhiéu
thanh phan dugc chon tir nhém bao gdém: halo, Ciaalkyl, CDs, D, Cisalkoxy,
xyclopropyl, morpholin-2-yl, CO2Ci4alkyl, COH, CH2OH, C(O)N(Ci.salkyl)z, CF3,
CN, OH, NO,, N(Ci.4alkyl), phenyl, furan-2-yl, thiophen-2-yl, 1H-pyrazol-4-yl, va

pyrolidin-1-yl; hoic mubdi dugc dung cta hop chit c¢6 cong thire (I); va

(b) it nhit mét ta duoc dugc dung.

7. Dugc phdm bao gém:

(a) luong hiru hiéu ctia hop chit c¢6 cong thire (I):

0
e
N\Rz

Cong thuc (I)

trong do:
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R! Ia phenyl dugc thé hoac khong duoc thé b%mg mot hodc hai thanh phﬁn R? va duoc
thé & vi tri ortho bang RY;

R? 14 halo, Ci.salkyl, hodc Ci.salkoxy;

R® 14 triazol hodc pyrimidin dugc thé hodc khong duge thé bang halo hoic Ci.

salkyl;

R? vong heteroaryl ¢6 6 canh chira hai thanh phan nito dwoc thé bang mot hoic nhiéu
thanh phan dugc chon tir nhém bao gdm: halo, Ciaalkyl, CDs;, D, Cialkoxy,
xyclopropyl, morpholin-2-yl, CO2Ci4alkyl, CO2H, CH20OH, C(O)N(Ci-salkyl)2, CF3,
CN, OH, NO», N(Ci.alkyl),, phenyl, furan-2-yl, thiophen-2-yl, 1H-pyrazol-4-yl, va

pyrolidin-1-yl; hoic mudi dugc dung ctia hop chét ¢6 cong thue (I), va
(b) it nhét mét ta duoc duoc dung,

dé sur dung trong viéc di€u tri cho doi twong dang mac hoac dugc chan doan mac bénh,

161 loan, hodc tinh trang bénh ly gy ra bdi hoat tinh cua thu thé orexin.

8. Duoc phdm theo diém 7, trong d6 hop chét 1a [5-(4,6-dimetyl-pyrimidin-2-yl)-
hexahydro-pyrol[3,4-c]pyrol-2-yl]-(2-flo-6-[ 1,2,3]-triazol-2-yl-phenyl)metanon  hodc

muoi duge dung cia ching.

9. Dugc phim theo diém 7, trong d6 hop chat 1a mubi HCI cia [5-(4,6-dimetyl-
pyrimidin-2-yl)-hexahydro-pyrol[3,4-c]pyrol-2-yl]-(2-flo-6-[1,2,3]-triazol-2-yl-

phenyl)metanon.

10. Duoc phdm theo diém 7, trong d6 hop chit 1a [5-(4,6-dimetyl-pyrimidin-2-yl)-
hexahydro-pyrol[3,4-c]pyrol-2-yl]-(2-flo-6-[ 1,2,3]-triazol-2-yl-phenyl)metanon.

11. Dugc pham theo diém 7, trong d6 hop chét 1a 2-(4,6-dimetylpyrimidin-2-yl)-S;{[4-

metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl } octahydropyrolo[3,4-c]pyrol  hodc

muoi duge dung cda ching.
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12. Dugc pham theo diém 7, trong d6 hop chét 13 2-(4,6-dimetylpyrimidin-2-y1)-5-{[4-
metoxy-2-(2H-1,2,3-triazol-2-yl)phenyl]carbonyl } octahydropyrolo[3,4-c]pyrol.

268



269/269

48023

1M1

4000 —| Mhigu xa bt tia X

A0 —

2000 =

1000 —|

551

|
| ___, |

.w_h ~”
_uis;,__ _,_.._

_w

|
ﬁ _;
-
" fip .fz{_ ,*,ih%f\f?{i f ﬁ

um

Wi tri [2 Theta] (Bdng (Cul)

Aﬁ

Fig.1





