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Linh vue k§ thuit dwoe dé cap

Sang ché dé xuit hop chat pyrimidindion va mudi duoge dung cua chung,
hop chét theo séang ché hitu ich trong diéu tri bénh co tim phi dai (HCM) va céc

tinh trang lién quan dén phi dai tim thét trai hodc rdi loan tim truong.
Tinh trang ky thuat cia sang ché

Bénh co tim phi dai di truyén (c6 thé di truyén) (hypertrophic
cardiomyopathy: HCM) bao gdm nhém cac bénh tim mach di truyén theo tinh
trang troi, don ngudn, tham nhiém cao. Bénh HCM bi gay ra béi mot hoic nhiéu
dot bién trong sb hon 1000 dot bién diém da biét nam trén mot trong s6 cac gen
protein cdu tric bat ky gop phén tao nén don vi chirc ning ctia co tim, tim co.
Khoéang 1 trong s6 500 ca thé trong tong dén s6 duoc phat hién ra 1a mac bénh
phi dai tAm thét trai khong giai thich duoc bang cac nguyén nhan da biét khac
(vi du, ting huyét ap hodc bénh van tim), va nhiéu ngudi trong s& ndy c6 thé
duoc chi ra 1a mic HCM, khi cac nguyén nhan tham nhiém, hoic chuyén hoa, di
truyén ( vi du, cac bénh lién quan t&i lyzosom) da duoc loai trir. Cac dot bién
gen tAm co ma c6 thé gy ra bénh HCM c6 tinh tham nhiém cao, nhung ¢6 su
bién thién rong vé& muc do nghiém trong trén lam sang va dién bién l4m sang.
Mot sb kiéu gen c6 kha néhg gay bénh ac tinh cao hon, nhung c6 sy khac biét
dang ké gitra cac gia dinh va ngay trong cting mét gia dinh mang cing mot dot
bién. Cac khac biét vé gidi tinh ciing duqcv chu y, véi cac bénh nhan nam thuong
mic bénh nang hon bénh nhan nit. Mic du nhiéu bénh nhan bi mic HCM bao
céo céc triéu chung rat nhe hodc khéng cé .triéu chimg trong céc khoang thoi
gian kéo dai, bénh HCM 1 bénh tién trién v6i ganh ning bénh tat luy ké déng
ké. Cac tridu chimg do qué strc chiém wu thé va ¢ thétré nén trim trong hon
khi tap thé duc va céc hinh thtc van dong khac lam tang nhip tim va/hoac lam
giam tién ganh. Nhu véi nhiéu rdi loan khéc, céc tridu chimg c6 xu hudng xau di

theo tuoi tac. Triéu ching lam-sang pho bién nhat doi véi cac bénh nhan mac
. .
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bénh HCM la cam giac khé thé khi gang stic, 1am han ché cac hoat dong hang

ngay cua ho va co thé gy yeéu strc.

Céac bénh nhan mic bénh HCM thuong c6 triéu chimg khi ving mat céc
bat thudong vé dong luc mau da ¢ trong tai liéu nhu tic ngén ludng méu ra khoéi
tam thét trai (c6 hodc khéng c6 sy phun nguge & van hai 14). Céc tridu ching
kho tho khi géng stre cua bénh nhan ¢ thé xau di nhanh khi xuét hién rung tdm
nhi, bién chimg phéd bién cia HCM c¢6 thé nhanh chéng dan dén phu phoi cép
lam ting nguy co méc bénh thuyén tic huyét khdi tinh mach, bao gdm dot quy.
Céc tinh trang bat loi khéc lién quan dén HCM bao gém khong chiu duoc khi
giam hodc tang luu luong mau v3 ngat. Bénh dong mach vanh dong phat c¢6 thé
gdy ra nguy co mic hoi ching vanh cip tinh cao hon so véi ¢ cac bénh nhan
khéng méc HCM. Dot tir do bénh tim (sudden cardiac death: SCD) & céc bénh
nhan mic HCM khéng phd bién va ciing kho du doan nhung 1a nguyén nhan
hang dau cua tr vong khong do chan thuong & ngudi tré tudi. P6i v6i nhitng
bénh nhan séng sot sau SCD, viéc thay thé ICD 1a thuc hanh chuin, con & céc
bénh nhan mic HCM khac, tién st nguy co, mic du khong chinh xéc, duogc sir
dung dé xac dinh cac bénh nhan nao can phai than trong trong viéc thay thé ICD

dé phong ngira ban dau.

Liéu phap dung thubc cho bénh HCM chi gi6i han & viéc diéu tri céac
triéu chimg va khéng giai quyét nguyén nhan gbe co ban ciia bénh - su phéa vo
chirc ning tdm co binh thuong. Cac liéu phap san c6 hién nay c6 hiéu qua khac
nhau trong viéc lam giam cac tridu chimg nhung thudng thé hién tac dung giam
di khi thoi gian mac bénh kéo dai. Vi vay, cac bénh nhan duge diéu tri theo kinh
nghiém bang thudc phong bé beta, thubc phong bé kénh canxi phi
dihydropyridin, va/hodc disopyramit. Khéng c¢6 thubc ndo trong sb ndy cé chi
dinh trén nhén 1a dé diéu trj bénh HCM, va gan nhu khéng c6 bang chtng nao tir
thir nghiém 14m sang nghiém ngit 1 c6 sén dé hudng dan cach sir dung chung.
Tinh trang khong may nay cang toi t& hon bai thuc té 13 trong nhiéu nam khéng

tim ra duogc liéu phap diéu tri béng thuéc ndo méi cho bénh HCM. Déi véi céc
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bénh nhan bi tic nghén ludng mau ra dang ké do dong luc mau (gradien tinh
>30mmHg), & cdc bénh nhan duogc lua chon thich hop, phau thuat cat bo co
hodc ddt nhanh vach bang con thuong 1a can thiét dé lam giam tic nghén
dong luc mau. Pugc dé xuét & day 1a cac thude méi va cac phuong phap dap
Umg nhu céu da duoc mong doi tir lau dé cai thién viéc diéu tri bénh HCM va

cac roi loan tim mach lién quan.

Ban chat ky thuit ciia sang ché

Vi céc ly do néu trén, muc dich cua sang ché dé xuat hop chat ¢o cong

thirc
0
X N,R1
R3 R4
A IN/go
R N
H H

hodc mudi duogc dung ctia nd. Theo mot s phuong 4n, cong thie trén day, R1 1a
nhom dugc chon tor C1-C8 alkyl, C3-C8 xycloalkyl, C3-C8 xycloalkyl-C1-C4
alkyl, heteroxycloalkyl ¢ tir 4 dén 7 canh, phenyl, phenyl-C1-C4 alkyl, heteroaryl
c6 tir 5 dén 6 canh va heteroaryl-C1-C4 alkyl ¢6 tir 5 dén 6 canh, trong d6 mdi R1
tuy v duoc thé bing tir 1 dén 3 Ra; R2 13 nhom duoc chon tir phenyl, phenyl-C1-
C4 alkyl, heteroaryl co tu 5 dén 6 canh va heteroaryl c6 tor 5 dén 6 canh-C1-C4
alkyl, trong d6 mdi R2 tuy ¥ duoc thé bang tir 1 dén 5 Rb; R3 1a nhém duoc chon
tir C1-C4 alkyl, C3-C4 xycloalkyl, va heteroxycloalkyl c6 tir 4 dén 7 canh trong d6
mdi R3 tuy ¥ duge thé bang tir 1 dén 3 Re; R4 1a H; X 1a nhém duoc chon tir H va
halo, va theo mot s6 phuong 4n X duge chon tir H va F. Mi Ra , khi c6 mat, dugc
chon dgc 1ap tir halo, CN, hydroxyl, C1-C4 alkyl, C1-C4 haloalkyl,C1-C4 alkoxy,
phenyl, phenyl-C1-C4 alkyl, phenyl-C1-C4 alkoxy, phenoxy, -CORal, -CO2Ral,
-SO2Ral, -SO2NRalRa2, va -CONRalRa2, trong d6 moi Ral va Ra2 duogc chon
doc lap tor H, C1-C4 alkyl va phenyl, hoac tuy y Ral va Ra2 khi duogc gén vao
nguyén tu nito duogc két hop dé tao thanh vong co tu 4 dén 6 canh. T wong tu, moi
Rb, khi ¢c6 mat, dugc chon mdét cach doc lap tur halo, CN, hydroxyl, C1-C4 alkyl,
C1-C4 haloalkyl, C1-C4 alkoxy, phenoxy, phenyl-C1-C4 alkoxy, metylendioxy,
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diflometylendioxy, -CORP!, -CO,R®!', -SO,R®!, -SO,NRP'R®?, CONRP'R"™
NRP'R2, heteroaryl ¢6 tir 5 dén 6 canh, va heteroxyclyl ¢6 tir 5 dén 6 canh tuy y
duoc thé bang oxo, trong d6 mdi R® va R duge chon doc lap tir H va Ci-Cy
alkyl hodc tuy y R va R" khi dugc gén vao nguyén tr nito dugc két hop dé tao
thanh vong c6 tir 4 dén 6 canh; va mdi R¢, khi c6 mat, duoc chon doc lap tr

halo, hydroxyl va C;-C, alkoxy.

?

Theo khia canh khéc, sang ché dé cip dén duoc pham chua hop chit

hodc muoi duge dung ctia n6 dugc mo ta ¢ day va téd duge duge dung.
Mo ta van tat hinh vé

Fig. 1 thé hién so db téng hop céc h@p chét hodc mubi duoc dung cua
chung (Fig. 1A) va con dudng bao ché cac amin bt ddi (Fig. 1B).
MBS ta chi tiét sang ché

Mot loat cac hop chét pyrimidindion va mudi dugc dung cua chang da
dugc phat hién ra l1a lam gidm sy co qua muc ¢ cac tinh trang co qua muic
va/hodc thuc day su gidn tim & tim bi réi loan chiic ning tdm truong bang cach
1am 6n dinh hinh dang ctia myosin beta cta tim sau khi thuy phdn ATP nhung
trude khi lién két manh véi sgi actin va giai phong phosphat, do d6 lam giam ti
1& cac phan tir myosin sin sang tham gia vao phan “hanh trinh sinh cong” cia
chu ky co co. Do d6, cic hop chét ndy co thé cai thién tinh dan hdi cta tim, lam
giam thc nghén luéng méu’ra tinh va/hodc dong, cai thién sy gian tam that trai &
thoi ky tAm truong, lam giam 4p luc tm truong ¢ tAm thét trai (lam day), lam
giam phun ngugc ¢ van hai Ia chire nang, va/hodc lam giam ap lyc bit mao mach
phdi va tAm nhi trai & bénh nhan méc bénh HCM gitp khic phuc chimg kho thé
khi ging stc va/hodc céc tridu chimg co thé 1a do tic nghén ludng mau ra khoi
tam that trai (tién ngit hoic ngit) ma thuong di kém theo bénh nay. Cac hop

chat nay cling c6 thé dugc sur dung dé diéu tri cac roi loan tim khac.

Nhu dugc s dung ¢ ddy, thuat ngit “alkyl” dung dé chi gdc béo, bdo
hoa, mach thang hodc nhanh cé sb nguyén tir cacbon di duoc chi ra. Alkyl c6

thé 6 sb lugng cacbon bat ky, nhu Cy.p, Ci.3, Cia, Cius, Cis, Ci27, Ci.g, Caz, Cou,
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Ca-s, Cas, Csua, Cas, Casg, Caos, Cag va Csg. Vi du, Cig alkyl bao g@)m, nhung
khong chi gidi han 0, metyl, etyl, propyl, isopropyl, .butyl, isobufyl, sec—butyi,
tert- butyl, péntyl isopentyl, hexyl, v.v... Alkyl ¢6 thé chi nhom alkyl c6 t6i 20
nguyén tu cacbon nhu, nhung khong glcn han & heptyl, oc1y1 nonyl, dexyl,
v.v... Trir khi duogc dmh ng}na l héc, cac uhom alkyl la khéng duoce thé. Nhom
“alkyl duoc thé” ¢ thé duoc thé b'mg mot hodc nhiéu gbe duo«: chon tur halo,

hydroxy, amino, alkylamino, mtro Xyano, va a]koxy

Nhu dugce st dung ¢ day, thuat ngit “xycloalkyl” ding dé chi cu tric
vong da vong ¢ cau ndi hodc vong dbi dung hop, vong don, bdo hoa hodc
khéng bdo hoa mét phan chua tir 3 dén 12 nguyén tir vong, hoéc. sO luong
nguyén tir dugc chi dinh. Xycloalkyl c6 thé chtra sb lwong cacbon bat ky, nhu
Cs.6, Cas, Csas, Csug, Cyug, Csas, va Cos. Cac vong xycloalkyl mgt vong no bao
gbm, vi du, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xyclooctyl.
Cac vong xycloalkyl hai vong va da vong no bao gém, vi du, norbornan, [2.2.2]
bixyclooctan, decahydronaphthalen va adamantan. Cac nhém xycloalkyl cling
c6 thé khong bio hoa mot phan, ¢6 mot hodc nhiéu lién két doi trong vong. Céc
nhém xycloalkyl dién hinh khong bio hoa mét phan bao gdm nhung khéong gidi
han &, xyclobuten, xyclopenten, xyclohexen, ddng phan xyclohexadien (1,3- va
1,4), xyclohepten, xycloheptadxen xycloocten, cac dong phan xyclooctadien
(1,3-, 1,4- va 1,5-), norbornene, va norbornadien. Trir khi duge dinh nghia khac,
cac nhom xycloalkyl 13 khong duoc thé. Nhom “xycloalkyl dugc thé” cé thé
dmjrc thé bfmg mét hodc nhiéu géc dugc chon tu halo, hydroxy, amino,

alkylamino, nitro, xyano, va alkoxy.

Nhu duge sir dung & ddy, thuat ngit “heteroxycloalkyl” ding dé chi hé
vong bdo hoa cé tir 3 dén 12 nguyén tir vong va tir 1 dén 4 nguyén tir khac loai
dugc chon tor N, O va S. Cac nguyén tir khac loai khac bao g6m, nhung khong
gi6i han &, B, Al, Si va P ciing ¢6 thé c6 mit trong nhém heteroxycloalkyl. Cac
nguyén tir khac loai c¢6 thé dugc oxy hoa dé tao thanh cac gbe nhu, nhung khong
gi6i han &, -S(0)- va -S(0),-. Cac nhém heteroxycloalkyl c6 thé chira sé lwong

6
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nguyén tu vong bét ky, nhu, 3 dén 6, 4 dén 6, 5 dén 6, hodac 4 dén 7 nguyén tu
vong. $6 lugng nguyén tir khac loai thich hop bat ky ¢ thé duoc chira trong céc
nhom heteroxycloalkyl, nhu 1, 2,3, hodc 4, hodc 1 dén 2, 1 dén 3,1 dén 4,2 dén
3, 2 dén 4, hodc 3 dén 4. Vi du vé cac nhém heteroxycloalkyl bao gdm nhung
khong giéi han &, aziridin, azetidin, ‘pyrroiidi'n, piperi‘din, azepan, azocan,
quinuclidin, pyrazolidine, imidazolidine, piperazine (1,2-, 1,3- and 1,4-isomers),
oxirane, oxetan, tetrahydrofuran, oxan (tetrahydropyran), oxepan, thiiran,
thietan, thiolan (tetrahydrothiophen), thian (tetrahydrothiopyran), oxazolidin,
isoxazolidin, thiazolidin, isothiazolidin, dioxolan, dithiolan, morpholin,
thiomorpholin, dioxan, hodc dithian. Cac nhém heteroxycloalkyl 1a khong dugce
thé, nhung c6 thé duoc mé ta, theo mdt sd phwong an 13 duoc thé. Cac nhém
“heteroxycloalkyl dugc thé” c6 thé dugc thé bang méot hodc nhidu gbe duoc

chon tir halo, hydroxy, amino, alkylamino, nitro, xyano, va alkoxy.

Nhu duge st dung & déy, thuat ngit “heteroaryl” dung dé chi cau truc
vong thom hai vong hodc ba vong dung hop hodc mét vong chira tir 5 dén 16
nguyén tir vong, trong d6 tir 1 dén 5 nguyén tir vong 1a nguyén tir khéac loai nhu
N, O hodc S. Céac nguyén tir khac loai khac bao gom, nhung khéng gi6i han &,
B, Al, Si va P ciing c¢6 thé xuat hién trong nhém heteroaryl. Cac nguyén tir khac
loai ¢6 thé dugc oxy hod dé tao thanh cac gbc nhu, nhung khong gisi han o,
-S(0)- va -S(O),-. Cac nhém heteroary! ¢ thé chira sé lugng nguyén tir vong
bét ky, nhu, 5 dén 6, 5 #én 8, 6 &én 8, 5 dén 9, 5 dén 10, 5 dén 11, hodc 5 dén 12
nguyén tir vong. S6 luong nguyén tir khac loai thich hop bat ky c6 thé chua
trong nhom heteroaryl 1a, chéng han nhu 1, 2, 3, 4, hodc 5, hoic 1 dén 2,
1dén3,1dén4,1dén5,2dén3,2dén4,2dén S, 3 dén 4, hodc 3 dén 5. Cac
nhém heteroaryl ¢6 thé co tir 5 dén 8 nguyén tir vong va tir 1 dén 4 nguyén tu
khéc loai, hodc tir 5 dén 8 nguyén tir vong va tir 1 dén 3 nguyén tir khac loai,
hodc tir 5 dén 6 nguyén tir vong va tir 1 dén 4 nguyén tir khac loai, hogc tir 5 dén
6 nguyen tr vong va tr 1 dén 3 nguyén tir khac loai. Vi du vé cdc nhom
heteroaryl bao gom nhung khong gidi han ¢, pyrrol pyr1d1n imidazol, pyrazol,

triazol, tetrazol, pyrazin, pyrlmldm, pyrldazm, cac dong phén triazin (1,2,3-,
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1,2,4- va 1,3,5-), thiophene, furaf, thia.zol,'iSothiazol, oxazol, va 1soxazol. Cac
nhém heteroaryl 1a khong dirqc thé, nhung c6 thé duoc mé ta, theo mot sb
phuong 4n 1a dugc thé. Cac nhom “heteroaryl duoc thé” ¢6 thé duoc thé bing
mot hoac nhiéu géc dugc chon tir halo, hydroxy, amino, alkylamino, nitro,

xyano, va alkoxy.

Nhu dugc sur dung ¢ day, thuat hgfr “alkoxy” dung dé chi nhom alkyl c6
nguyén tir oxy ndi nhom alkyl vao diém gén: nghia 13, alkyl-O-. Nhu véi phan
alkyl, cac nhom alkoxy c6 thé c6 sb lugng nguyén tir cacbon thich hop bat ky,
nhu Ci hodc Cy4. Cac nhom alkoxy bao gdm, vi du, metoxy, etoxy, propoxy,
iso-propoxy, butoxy, 2-butoxy, iso-butoxy, sec-butoxy, tert-butoxy, pentoxy,
hexoxy, v.v... Cac nhém alkoxy 1a khong dugc thé, nhung c6 thé duoc mb ta,
theo mot sb phuong an 14 dugc thé. Cac nhém “alkoxy duoc thé” ¢ thé duoc
thé béng mét hodc nhiéu géc dugc chon tir halo, hydroxy, amino, alkylamino,

nitro, xyano, va alkoxy.

Nhu duge su dung ¢ day, cac thudt nglt “halo” va “halogen” dung dé chi

flo, clo, brom, va iot.

Nhu duoc sir dung & déy, thuét ngir “duoc dung” dung dé chi chat twong
thich voi hop chit hoic mudi nhu duoc mé ta & day, ciing nhu véi cac thanh
phan bét ky khac ma hop chét nay duoc bao ché ciing. Ngoai ra, hop chét dugc
dung khéng gay hai cho ngudi dung chat nay.

Nhu duoc st dung & ddy, thuat ngit “mubi” dung dé chi mubi axit hodc
bazo cua hop chit duge mo ta o-day. Céac mudi dugce dung c6 thé thu duoc, vi
du, tu céc axit vo co (axit hydrocloric, axit hydrobromic, axit phosphoric, va cac
axit tuong tu khac), axit hitu co (axit axetic, axit propionic, axit glutamic, axit
xitric va cac hop chét tuong tu), va cac ion amoni bac bon. Puge hiéu 14 cac
mudi dugc dung l1a khong doc. Thong tin khac vé cac mudi duoc dung thich hop
c6 thé dugc tim thdy trong Remington's Pharmaceutical Sciences, 17th ed.,

Mack Publishing Company, Easton, Pa., 1985, dugc ndp kém theo ddy dé tham
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khao. Dang trung tinh cta hgp chat ¢6 thé duge tai tao bang cach cho mudi nay

tiep xuc véi bazo hodc axit va tach hoc goc theo cach thong thuong.

Nhu dugc str dung & day, thuat ngﬁ “duge ph?qun"’ dung dé chi san pham
chtra hop chét hoac mudi duge dung dl.r(_)'c. mo ta ¢ day, ta dugc nhit dugc xac
dinh & day, va cac thanh phan tuy y khac véi luong X4c dinh, cling nhu san
phéun bat ky duoc tao thanh truc tiép hodc gian tiép tir vide két hop cac thanh

phan xéc dinh vdi luong xac dinh.

Nhu duoc str dung & déy, thut ngit “ta duoc” dung dé chi chét hd tro
viée st dung thanh phén hoat chét cho déi tugng. Ta duge duge dung bao gém
nhung khong gidi han ¢, td duogc dinh, t& duge don, ta duoc ra, ta dugc tron,
mang bao, chét didu vi, chat diéu huong va chit mau. Mot chuyén gia trong linh

vuc nay sé cong nhan la cac ta duge nay co the la hitu ich.

Nhu duge st dung ¢ day, thuat nglr “diéu tri” dung dé chi diu hiéu
thanh cong bat ky trong viéc didu tri hodac lam gidam bénh, ton thuon g, tinh trang,
hoac triéu ching lién quan dén bénh co tim phi dat, bao gém tham sd dich hodc
tham sb chinh bat ky nhu diu bot; thuyén giam; giam triéu chimg; 1am cho bénh,
tén thuong, tinh trang hodc triéu chimg try nén dé chiu hon dbi v&i bénh nhan;
giam tan s6 hodc thoi gian méic bénh, ton thwong, tinh trang hodc triéu chimg;
hodc trong mot sé truong hop, ngin ngira sy phat bénh, ton thuong, tinh trang,
hoac triéu ching. Viéc didu tri hmoéc lam thuyén gidm co thé dya vao tham s
dich hodc tham sb chinh bt ky; bao gém, vi du, két qua cta cudc kiém tra thé

I4
A

chat.

[11. Cac hop chat va mubi duge dung cua ching
Theo mdot khia canh, sang ché dé xuét hop chét ¢ cong thirc:

0
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hoac mudi dugc dung cua né.

Trong cdng thirc trén day, R' 1a nhom duge chon tir Ci-Cs alkyl, C3-Cyg
xycloalkyl, C3-Cg xycloalkyl-C,-C4 alkyl, heteroxycloalkyl c¢6 tir 4 dén 7 canh,
phenyl, phenyl-C;-Cy4 alkyl, heteroaryl ¢6 tir 5 dén 6 canh va heteroaryl -C;-Cy
alkyl c6 tir 5 dén 6 canh, trong d6 mdi R' tuy ¥ duoc thé bang tir 1 dén 3 R R2
12 nhém duoc chon tir phenyl, phenyl-C-Cy alkyl, heteroaryl ¢6 tir 5 dén 6 canh
va heteroaryl -C;-Cy alkyl ¢6 tir 5 dén 6 canh, trong d6 mdi R? tuy y duogc thé
bang tir 1 dén 5 R R? 1a nhém duge chon tir C-Cy alkyl, C3-Cy xycloalkyl, va
heteroxycloalkyl c6 tir 4 dén 7 canh trong d6 mdi R® tuy ¥ dugc thé bang tir 1
dén 3 RS R* 12 H; X 14 nhém dugce chon tiy H va halo, va trong cac phuong an da
chon duge chon tir H va F: Mdi R*, khi ¢6 miit, duge chon doc lap tur halo, CN,
hydroxyl, C;-C4 alkyl, 'Cl-C/; haloalkyl,C-C4 alkoxy, phenyl, phenyl-C1~C4
alkyl,pheny!-C-C, alkoxy, phenoxy, -COR™, -CO,RY, -SO,R, -SO,NR*'R™,
va '-CONRa‘RaQ, trong d6 m&i R va R* duge chon doc 1ap tr H, C;-Cy alkyl va
phenyl, hodc tuy v R* va R* khi duoc gén vio nguyén tir nito duoc két hop dé
tao thanh vong c6 tir 4 dén 6 canh. Tuong ty, mdi R, khi cé mit, duge chon doc
1ap tu halo, CN, hydroxyl, C;-Cy4 alkyl,C;-Cy4 haloalkyl, C,-C,4 alkoxy, phenoxy,
phenyl-C;-C4 -alkoxy, metylendioxy, diflometylendioxy, -COR®!, -CO,R"!,
-SO,R", -SO,NRP!RY2, CONRP'RP, NRP'R2 heteroaryl ¢6 tir 5 dén 6 canh, va
heteroxyclyl ¢6 tir 5 dén 6 canh tuy y dugc thé bang oxo, trong d6 mdi R®' va
R" dugc chon doc 14p tir H va Ci-Cy alkyl hodc tuy y R"' va R khi dugc gén
vao nguyén tir nito duge két hop dé tao thanh vong c6 tir 4 dén 6 canh; va mdi

R, khi ¢6 miét, duge chon doc 1ap tir halo, hydroxyl va C,-C, alkoxy.

Theo mét sb phuong 4n, R'dugc chon tir C;-Cg alkyl, C;-Cg xycloalkyl,
heteroxycloalkyl c6 tir 4 dén 7 canh, phenyl, hoic heteroaryl ¢ tir 5 dén 6 canh,
trong d6 mdi R' tuy ¥ duoc thé bang tir 1 dén 3 R®. R? 1 phenyl, tuy y duoc thé
bang tir 1 dén 5 RP. R’duoc chon tir C,-Cy alkyl, C3-C4 xycloalkyl, hoic
heteroxycloalkyl ¢6 tir 4 dén 7 canh, trong dé mSi R3 tuy v duoc thé bang tir 1

dén 2 R®. R*1a H, va X 1a H hogic F. Theo mot 6 phuong an, moi R?, khi ¢6 mat,
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ddc 1ap 1a halo, CN, C-C, alkyl, C;-C4 alkoxy, -COR™, -CO,R*, -SO,R™, -
SO,NR*R?, hogc -CONR*R®, trong do moi R va R® déc 1ap 1a H hodc C-Cy
alkyl. Ngoai ra, R*' va R®, khi duge gin vao nguyén tir nito, tay y duoce két hop
dé tao thanh vong co tu 4 dén 6 canh. Mbi R, khi c6 mit, doc 1ap 1a halo, CN,
C-Cy alkyl, C;-Cq4 alkoxy, -CORP|  -CO,R™, -SO,R",  -SO,NRPR?,
CONRP'RP2 NRP'RY2, heteroaryl ¢6 tir 5 dén 6 canh, hodc heteroxyclyl c6 tir 5
dén ‘6 cé_mh fujr y dugce thé béng oxo, trong dé mdi R®' va sz doc 1ap 1a H hoédc
C1-Cy4 alkyl. Ngoai ra, RY va R"™, khi duoc gén vao nguyén ti nito, tuy y duge
két hop dé tac thanh vong o tu 4 dén 6 canh. Mdi R, khi ¢6 mit, doc lap la
halo hoac C;-C alkoky. | |

Theo mot s6 phuong én, X [a .

Theo mét sé phuong an, R' 1a C3-Cy alkyl, C3-Cs xycloalkyl, hoic
heteroxycloalkyl ¢6 tir 4 dén 6 canh, trong d6 mdi R! tuy ¥ duoc thé bang tir 1

dén 2 R2.

Theo mot sb phuong 4n, R' 14 phenyl hodc heteroaryl co tir 5 dén 6

canh, trong d6 mdi R! tuy ¥ duoc thé bang tir 1 dén 3 R

Theo mét sé phuong an, R! 1a C3-Cy alkyl, C3-Cs xycloalkyl, hoic
heteroxycloalkyl c6 tir 4 dén 6 canh.

Theo mdt sé phuong 4n, R' 13 heteroxycloalkyl ¢6 tir 4 dén 6 canh, tuy y
duge thé bé“mg tir 1 dén 2 R* duoc chon tir C;-Cy alkyl, C;-Cqalkoxy, -COR™,
-CORY, -SO,R?!, -SO,NR*R?, va -CONR*R®, trong d6 mdi R*! va R doc lap
1a H hoac C-Cy alkyl. -

Theo mét sb phucmg an, R! 12 xyclobutyl, isopropyl, isobutyl, 1-
metoxypropan-2-yl, ~ xyclopentyl, ‘xyclloh'exyl, 4-tetrahydropyranyl,  1-
(metylsulfonyl)piperidirn-4-yi, 1-(metoxycacbonyl)piperidin-4-yl, 4,4-
difloxyclohexyl, phenyl, 2-pyridyl, 3-pyridyl, 3-isoxazolyl, 5-isoxazolyl, hoic 1-
me_tyl_3~pyrazolyl. |

Theo mdt sé phuong 4n, R*tuy y duge thé bang tir | dén 2 R®.
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Theo mdt sb phuong 4an, R? 1a phenyl, 3-metylphenyl, 2-flophenyl, 3-
flophenyl, 4-flophenyl, 2,5-diflophenyl, 3,5-diflophenyl, 3-clophenyl, 3-
metoxyphenyl, 3-(3-oxazolidin-2-onyl)phenyl, 3-(2-metyl-1-imidazyl)phenyl, 3-
(1-pyrazolyl)phenyl, hoac 3-(1,2,4-triazol-1-yl)phenyl.

Theo mét sé phuong 4n, R? 1a C-Cy alkyl, C;-Cq alkoxyalkyl, hodc Cs-
Cy4 xycloalkyl.

Theo mot sé phuong an, R® 1a metyl, etyl, propyl, xyclopropyl,

xyclobutyl hodc 2-metoxymetyl.
Theo mot sb phuong 4n, R? 14 metyl.

Céc hop chét hoic mudi duoc dung duoc mé ta & day c6 thé ¢ t6 hop
bét ky ctia cac nhom R, R R3 R, R, R?!, R™, RP, RP! R"? R®, va X dugc trich
dan trén day. Cac phuong 4n di chon trich dan cho R2, vi du, c¢6 thé duoc két
hop vé6i bat ky trong s6 cac phuong an di chon dugc trich dan cho R', nguoc lai,
cac phuong an da chon duoc tric}} dan cho R' lai ¢6 thé dugc két hop véi bat ky

trong so cac phuong an da chon dugc trich dan cho R®.

Theo mét sé phuong an, vi du, R' 12 C3-Cy alkyl; R? 13 C3-Cy4 xycloalkyl
hodc heteroxycloalkyl c¢6 tir 4 dén 7 canh; va R?1a phenyl. Trong cic phuong an
khac, R! 1a heteroxycloalkyl ¢6 tir 4 dén 7 canh hoic heteroaryl c6 tir 5 dén 6
canh tuy y duoc thé bang C;-Cy alkyl, -CO,R!, -SO,NR*R®, hozc -SO,R*; R
la C3-Cy xycloalk'yl hodc heterbxycloalk‘yl c6 tir 4 dén 7 canh; va R21a phenyl.
Van trong cdc phuong 4n khac, R la C3-Cs Xycldalkyl hoéc phenyl, R? 1a C3-Cy4
x’yéloalkyl hoic heteroxycloalkyl c¢é tir 4 dén 7 canh; va R? 1a phenyl.

Trong c4c phuong 4n khac, R' 14 C3-Cy alkyl; R 1a C;-Cy alkyl; va R? 1a
phenyl. Van trong cic phuong 4n khéac, R' 13 heteroxycloalkyl c6 tir 4 dén 7
canh hodc heteroaryl c6 tir 5 dén 6 canh ma tuy y dugc thé bing C,-C, alkyl,
-CO,R?, hodc -SO.R*; R® 1a C;-C4 alkyl; va R* 1a phenyl. Van trong céc
phuong 4n khic, R' la C3-Cg xycloalkyl hodc phenyl; R’ 1a C;-Cy4 alkyl; va R? 14
phenyl.
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Theo mét sb phuong 4n, R' 1a C3-Cg alkyl; R? 1a C3-C4 xycloalkyl hodc
heteroxycloalkyl c¢6 tir 4 dén 7 canh; va R? 1a phenyl dugc thé bang 1-2 C;-Cy
alkoxy hoic halo. Van trong céc phuong an khac, R! 13 heteroxycloalkyl c6 tir 4
dén 7 canh hodc heteroaryl c6 tir 5 dén 6 canh tuy ¥ duoc thé bang C;-Cy alkyl,
-CO,R?, hodc -SO,R™; R3 14 C3-C, xycloalkyl hodc heteroxycloalkyl ¢é tir 4
dén 7 canh; va R% 1a phenﬁ duge thé bang tr 1 dén 2 C,-C4 alkoxy hoic halo.
Vin trong cdc phuong an khac, R' 1a C3-Cy xycloalkyl hodic phenyl; R? 14 C3-Cy
xycloalkyl hodc }‘1efe=r()xycloalkyl c6 tir 4 dén 7 canh; va R2 1a phenyl duoc thé

bang tir 1dén 2 C,-C4 alkoxy hoac halo.

Theo mdt sé phuong 4n, R' 1a C3-Cg alkyl; R® 13 C-Cy alkyl; va R? 13
phenyl duge thé bing tir 1dén 2 C;-Cy alkoxy hodc halo. Trong cac phuong an
khac, R! 1a heteroxycloalkyl ¢6 tir 4 dén 7 canh hodc heteroaryl c6 tir 5 dén 6
canh tuy y duoc thé bang C;-Cy aJkyl, -CO,R™, hodc -SO.R*!; R? 14 C,-C; alkyl;
va R? \\12‘1 phenyl duoc thé bang tir 1 dén 2 C;-Cy4 alkoxy hoic halo. Trong cic
phuong an khéc, R 1a C3-Cg xycloalkyl hodc phenyl; R?1a C;-Cy alkyl; va R21a
phenyl dugc thé bang tir 1 dén 2 C,-C, alkoxy hosc halo.

Theo mdt sb phuong an, R' 1a C3-Cg alkyl; R? 1a C3-C4 xycloalkyl hodc
heteroxycloalkyl 6 tir 4 dén 7 canh; va R? 1a phenyl duoc thé bang heteroaryl c6
tir 5 dén 6 canh hodc heteroxyclyl ¢ tix 5 dén 6 canh tuy y duoc thé bing oxo.
Trong cic phwong 4n khac, R' 1 heteroxycloalkyl c¢6 tir 4 dén 7 canh hodc
heteroaryl c6 tir 5 dén 6 canh tuy y duoc thé bang C,-C4 alkyl, -CO,R*!, hoic
-SO,R™; R3[4 C3-Cy xycloalkyl hoidc heteroxycloalkyl ¢6 tir 4 dén 7 canh; va R?
1a phenyl duoc thé bang heteroaryl co tir 5 dén 6 canh hodc heteroxyclyl ¢é tir 5
dén 6 canh tu}‘f‘ y dugc thé bang oxo. Trong céc phﬁong an khéc, R!'1a C-C
xycloalkyl hodc phenyl, R* 14 C;-C4 xycloalkyl hodc heteroxycloalkyl c6 tir 4
dén 7 canh; va R? 1a phenyl duoc thé bang heteroaryl c6 tir 5 dén 6 canh hoic
heteroxyclyl ¢6 tir 5 dén 6 canh tuy y duoc thé bang oxo.

Theo mot sb phuong an, R' 14 C3-Cg alkyl; R? 1a C;-Cy alkyl; va R? 1a
phenyl duogc thé bang heteroaryl ¢6 tir 5 dén 6 canh hodc heteroxyclyl ¢6 tir 5
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dén 6 canh tuy y duoc thé-béng\ oxo. Trong céc“ phuong an khac, R! 1a
heteroxycloalkyl 6 tir 4 dén 7 canh hodc heteroaryl cé ﬁr 5 dén 6 canh tuy y
dugc thé b%mg CI—C; alkyl, f(T:()f,z.'{a'ﬁ hogic -SO,RY; R3 1a C-Cy alkyl; va R2 1a
phenyl duge thé bi'ing hetérbar‘y! ¢ tir 5 dén 6 canh hodc heteréxyclyl cotu s
dén 6 canh tu}‘/vj’f} duqc thé bing oxo. Trong cic phuong an khac, R' 14 C3-Cg
xycloalkyl hodic phenyl; R® la C,-Cy alkyl; va R? 13 phenyl dwoc thé bing
heteroaryl co tu 5 dén 6 caﬁh izz_)é,c heteféx&clyl o (r 5 dén 6 canh tuy y dugc

the bang oxo.

Theo mot s phuong an, R 1a Ci-Cy alkyl, R¥1a C5-Cy x,ycio.allkyl. hodc
heteroxycloalkyl c6 tir 4 dén 7 canh; va R* [a ﬁhenyl duoc thé bang CN, C;-Cy
alkyl, -COR"', -COR"', -SO,R"', -SO,NR"'R”, CONR"'R™, hogic NR"'R".
Trong cac phuorng an khac, R' 1a heteroxycloalkyl c6 tir 4 dén 7 canh hoic
heteroaryl ¢ tir 5 dén 6 canh tuy y duoc thé bing C;-Cy alkyl, -CO,R?', hodc
-SO,R!: R3 14 C3-Cy xycloalkyl hodic heteroxycloalkyl c¢6 tir 4 dén 7 canh; va R?
la phenyl duoc thé bang CN, C;-C; alkyl, -COR"!, -CO,R", -SO,R"
CONRP'R®? hoiic NR®'R", Trong cac phuong 4n khéc, R' 12 C;-Cy xycloalkyl
hodc phenyl; R? 12 C3-Ca xyeloalkyl hoiic heteroxycloalkyl ¢6 tir 4 dén 7 canh;
va R? 1a phenyl dugc thé bing CN, C;-C4 alkyl, -CORP!, -CO,R"!, -SO,R"",
CONR'R™, hojc NRV'R™. -

Theo mot ‘S(A/) phuong an, R' 13 C3-Cg alkyi; R? 1a Cj-Cy4 alkyl; va R? 1a
phenyl duge thé bing CN, C-C; alkyl, -CORY, -CO,R™, -SO,R"', CONRPR',
hodc NR'RM, Tfong cac phlroﬁg an khac, R' 13 heteroxycloalkyl ¢o tir 4 dén 7
canh hojc heteroaryl c¢6 tir 5 dén 6 canh tuy y duge thé bing C,-Cy4 alkyl,
-CO.R*!, hodic -SO.R*!; R? 1a Cj-Cy alkyl; va R? 1a phenyl duge thé bang CN,
C1-Cy4 alkyl, -COR"!, -CO;R"!, -SO,R"!, CONRP'R", hodc NR"'R"?, Trong cac
phuong 4n khic, R! 1a C3-Cg xycloalkyl hodc phenyl; R? 1a C;-Cy alkyl; va R? 1a
phenyl dugc thé bang CN, C;-Cy alkyl, -COR®!, -CO,R"', -SO,R"!, CONR''R"?,
NRP'R??, hoic -CONR?*R™,
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Theo mot s& phuwong 4n, R 14 isopropyl; R? tuy ¥ duge thé bang tir 1

dén 2 RP; va R 1a metyl.
”;TheOInétgﬁphugngzhL]R'hihe&xoxyckwﬂkylcétﬁéldénéicanh,nﬁfy

duoc thé biang tir 1 dén 2 R dwoc chon tr C-Cy alkyl, C-Cy alkoxy, -COR?,
“CO,R, -SO,R¥, -SO,NR* R, va -CONR*R®, trong d6 mdi R* va R* ¢6 thé
doc 1ap 14 H hodc Ci-Cy alkyl; R? tuy y duoc thé bang tir 1 dén 2 R va R? 1a
metyl.

Theo mét sé phuong an, R'1a phenyl hoic heteroaryl ¢6 tir 5 dén 6 canh,
trong d6 mdi R' tuy y duoc thé bang tir 1 dén 3 R* R2 tuy ¥ duoc thé bang tir 1
dén 2 R®; va R? 1a metyl.

X ¢6 thé 1a H trong phuong 4n bt ky trong cac phuong an trén day.
Trong cac phuong 4n khac, X ¢6 thé 1a F trong phuong an bat ky trong céc
phuong an trén day. Ngoai ra, cac hop chét dugc dé xuit & day voi hoa lap thé
xac dinh (dugc chi ra 1a R hoéac S, hoac véi ky hiéu lién két qua duong dam nét
hodic nét dat) s& duoc hiu boi chuyén gia trong linh vuc nay 13 gin nhu khong
chira cac ddng phan khac (vi du, it nhat 80%, 90%, 95% dén 100% hop chat
dugc chon tur:
(S)-3-isopropyl-6-(( 1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-S—ﬂo-3—isopropyl—6—l((1—[.3henylétyl)'ar'ri‘ihud)'pvyri'rhidin-2,4 (khéng chira ddng
phén con lai).
[0001] Theo mdt sb phuong an, (111,3H)-dion;
(S)-5-bromo-3-isopropyl-6-((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(3-clophenyl)etyl)amino)-5-flo-3-isopropylpyrimidin-2,4(1H,3H)-
dion;
(S);6-(( 1-(3,5-diflophenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(S)-6-((xyclopropyl(phenyl)metyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-

dion;
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(S)-6-((xyclopropyl(3-metoxypiienyimetyDamino)-3-isopropylpyrimidin-

2,4(iH,3H)-dion;
(S)-6-((xyclobutyl(phenylymetylamino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;

(S)-6-((1-(3-flophenyl)etyl)amino)-3-(tetrahydro-2H-pyran-4-yl)pyrimidin-
2,4(1H,3H)-dion;

(S)-6-((1-(3-metoxyphenyl)ety!)arnino)-3-(tetrahydro-2H-pyran-4-yl)pyrimidin-
2,4(1H,3H)-dion;

6-(((S)-1-phenyletyl)amino)-3-(tetrahydrofuran-3-yl)pyrimidin-2,4(1H,3H)-

dion;

(S)-3-(1-(metylsulfonyl)piperidin-4-yl)-6-((1-phenyletyl Jamino)pyrimidin-
2,4(1H,3H)-dion;

metyl (8)-4-(2,6-dioxo-4-((1 —phenylety_l)amino)—3 ,6-dihydropyrimidin-1(2H)-yl)

piperidin-1 ~carboxylat;

3 --((R)—-sec-butyl)-;6--('((8):—‘1 -(3 —Ilﬁetox;yphen yDetyhamino)pyrimidin-2,4(1H,3H)-

dion;
(S)-6-((1-phenyletyl)amino)-3-(pyridin-3-y)pyrimidin-2,4(1 H,3H)-dion;
(S)-3-(isoxazol-3-y1)-6-((1-phenyletyl Jamino)pyrimidin-2,4( 1 H,3H)-dion;

(S)-6-((1-(3-(1H-pyrazol-1-yl)phenyl)etylYamine)-3-isopropylpyrimidin-
2,4(1H,3H)-dion;

(S)-3—isopr0pyl—6—'((] -(3-metoxyphenyl)etyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-3-1sopropyl-6-((1-(2-metoxyphenyl)etyl)amino)pyrimidin-2,4( 1 H,3H)-dion;
(S)-3-isopropyl-6-((1 —phenylpropyl)amino)pyrimidiﬁ—2,4(1 H,3H)-dion;
(S)-3-isopropyl-5-metyl-6-((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(2-flophenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(3-11 ophenyl)étyl)é’mino)%-i‘sopropylpyrimidin—2,4(1H,3 H)-dion;

(S)—6»((} -(3 ~c}_opl'1éﬁ§/l)etyl)aminc:)G—isopropylpyrim idin-2,4(1H,3H)-dion;
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(S)-6-((1 —(4—ﬂophenyl)étyl)émii}O)—BPisopl'o py}pyri'midin-2,4('iH,3H)—dion;
(S)-5-flo-3-isepropyl-6-((1 -phenyﬂlpropyl)anl1i ﬁo‘)pyrimidin—ZA(i H,SH)Qdion;
(S)-5-tlo-6-((1-(3-flophenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(S)-5-flo-3-isopropyl-6-((1-(3-metoxyphenyl)etylJamino)pyrimidin-2,4(1H,3H)-
dion;
(S)-6-((1-(2,5-diflophenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(3-bromophenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(S)-3-etyl-6-((1-phenylpropyl)amino)pyrimidin-2,4(1H,3H)-dion;

(S)-3 -xycloprépyl—6,—((1 -phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-phenyletyl)amino)-3-(pyridin-2-yl)pyrimidin-2,4(1H,3H)-dion;

(S)-3-(1-metyl-1H-pyrazol-3-yl)-6~((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-

dion;
(S)-3-(isoxazol-5-y1)-6-((1 —phenyletyl)mﬁ imo)pyrimidin-2,4(1H,3H)-dion;

(S)-6-((1-(3-(1H-1,2,4-triazol- 1 -y)phenyletyl )Jamino)-3-isopropylpyrimidin-
2,4(1H,3H)-dion; |

(S}—3-ivsopropyl—6—(( 1-(3-(2-metyl-1H-imidazol-1-
yl)phenyl)etyl)amino)pyrimidin-2,4(1H,3H)-dion;

(S)-3-isopropyl-6-((1-(3-(2-oxooxazolidin-3-yl)phenyl)etyl Jamino)pyrimidin-
2,4(1H,3H)-dion; -

(S);3—xyclohexyl—6-((l -phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-3-phenyl-6-((1 —phenyletyl)amino)pyrimidin—2,4(1H,3H)—dion;
(S)-3-etyl-6-((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-3-metyl-6-((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-~dion;

(S)-6-(( ] fpixenyl¢tyl)alni11o)~3 ep:(;pylpyrimidin-24,4(1 H,3H)-dion;
(S)-3-(3,5-ditl 0phenyl)~6--( (1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
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(S)-3-isoprepyl-6-((1-(m-tolyDetyhaminoypyrnmidin-2,4(1 H,3H)-dion;

(S)-6-((1-(4-flophenyl)propan-2-yl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-

dion;
(R)-3-isopropyl-6-((2,2,2-triflo-1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;

3-((R)-1-(benzyloxy)propan-2-yl)-6-(((S)-1-phenyletyl)amino)pyrimidin-
2,4(1H,3H)-dion;

3-((R)-1-hydroxypropan-2-y1)-6-(((S)- 1 -phenyletyl)amino)pyrimidin-
2,4(1H,3H)-dion;

(S)-3-isopropyl-6-((1-(3-(triflometyl)phenyl)etyl )Jamino)pyrimidin-2,4(1H,3H)-
dion;
(5)-2-(1-{(1-isopropyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-
yl)amino )etyl)benzonitril | |
- (S)-3-benzyl-6-((1 —phenyletyl)ami.n-lo)pyrimidin~2 A(TH,3H)-dion;
(S)-3-(2,6-diflophenyl)-6-({1-phenyletyl}amino)pyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(2,6-diflophenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(S)-3-isopropyl-6-((1 —(pyrfdin-4—yl)propan-2—yl)amino)pyrimidin-2,4(1H,3 H)-
dion;
(8)-6-((1-(4-(benzyloxy)phenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-
dion;
(S)-6-((1-(4-hydroxyphenyl)etyl)amino)-3 —iSopropylpyrim‘idin-Z,4( 1H,3H)-dion;
(R)-6-((2-(benzyloxy)-1-phenyletyl)amino}-3-isopropylpyrimidin-2,4(1H,3H)-
dion; ‘ |
(S)-3-(6-metylpyridin-2-y1}-6-((1 jph enyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-3-(2,2-difloetyl)-6-({1-phenyletylJamino)pyrimidin-2,4(1 H,3H)-dion;
(S)-6-((1-(benzo[d][1,3]dioxol-5-yl)etyDamine)-3-(2,2,2-trifloetyl)pyrimidin-
2,4(1H,3H)-dion;
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(S)-3-isopropyl-6-((1-(o-tolyl)etyl)amino)pyrimidin-2,4{1H,3H)-dion;
(S)-3-xyclobutyl-6-((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;

(S)-3-isopropyl-6-((1-(2-(triflometyl)phenyl)etyl )Jamino)pyrimidin-2,4(1H,3H)-

dion;
(S)-3-( 1-metylxyclopropyl)-6-((1 —phenylely.l)amino)pyrimidin-z,él( 1H,3H)-dion;

(S)-6- ((1 -(3- (1H-mudazol 1- yl\phenyl)etvl)ammo) -3-isopropylpyrimidin-
2,4(1H, 39\ dion;

(S)-6-((1 ~phenyletyl)aminu}3-(_'pyridazin% SyDpyrimidin-2,4(1H,3H)-dion;
(S)¥-4¥((1—ph’c—:i'lyletyl)amino)-Ql—I-[ S'-bipyrimidin (3 H)-dion;

(S) 6- ((1- phenylptyl)amno) (pvm7m~ ~Vl)pvu.; ridin- 2,4(1H 3[1 ~-dion;
(S)-3- 1sopropy1 6- ((1 (py11d1n~) l)etyl)amino)pyrumd'n -2,4( ]H 3H) dloﬁ

(S)-3-(1-metyl-1H- pylazol ~4-y1)-6-{(1- plen yletyl)amino)pyrimidin-2,4(1H JH)

dion;
(S)-3-isopropyl-6-((1-phenylbutyl)amino)pyrimidin-2,4(1H,3H)-dion;

6-(((S)-1-phenyletyl)amino)-3-((R)-tetrahydro-2H-pyran-3-yl)pyrimidin-
2,4(1H,3H)-dion;

(S)-3-xyclopentyl-6-((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-3- mopropyl 6-((2-metyl-1-phenylpr opyl)ammo)pyrmndm— ,A4(1H,3H)-dion;
(S)-3-(4,4- dlﬂoxyvlohexyl) 6-((1- phenyletyl)ammo)pynmldm -2,4(1H,3H)-dion;
(S)-3-(pentan-3-yl)-6-((1-ph eny]etyl)ammo\pymm1dm 2 4(‘H 3H)-dion;

(S)-3-(1-benzoy Lplperldm ~4-y1)-6-({ l-p 1enylety})amm0 ypyrimidin-2,4(1H,3H)-

d10n
(S)-3-1sopropyl-6-((4-phenyibutan-2-yllamine)pyrimidin-2,4(1H,3H)-dion;
metyl  (S)-2-(2,6-dioxo-4-({1-phenyletyldamino)-3,06- dihydropyrimidin-1(2H}-

yi)acetate
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(8)-3-isopropyl-6-((1-phenylpropan-2-yl)amino)pyrimidin-2,4(1H,3H)-dion;
3-((S)-1-(benzyloxy)propan-2-y1)-6-(((S)-1-phenyletyl )Jamino)pyrimidin-
2,4(1H,3H)-dion;
3-((S)-1-hydroxypropan-2-y1)-6-(((S)-1-phenyletyl)amino)pyrimidin-
2,4(1H,3H)~dion,;
(R)-6-((2-hydroxy-1-phenyletyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;

6-(((S)-1-phenyletyl)amino)-3-((R)- J , 1, 1-triflopropan-2-yl)pyrimidin-
2,4(1H,3H)-dion;

6-(((S)- I-phenylietyl)amino)-3-((S)-1,1,1-triflopropan-2-yl)pyrimidin- .
2,4(1H,3H)-dion;
6-(((S)-1-phenyletyl)amino)-3-(4,4,4-triflobutan-2-yl)pyrimidin-2,4(1H,3H)-
dion; 7}

(S)-6-((1 —phenyletyl)amind)% -(2,2,2-trifloetyl)pyrimidin-2,4(1H,3H)-dion;
(S)-3-(tert-butyl)-6-((1-phenyletyl )Jamino)pyrimidin-2,4(1H,3H)-dion;
(8)-3-(2-metoxyetyl)-6-((1-phenyletyl )Jamino )pyrimidin-2,4(1H,3H)-dion;

6-(((S)-1-phenylpropyl)amino)-3-((S)-1,1,1-trifloprepan-2-yl)pyrimidin-
2,4(1H,3H)- lel‘l

3-((R)-1 Xycloplopylefvh 6- (( (5)-1- pheny1ety1)ammo)pyr1m1dm JA4(1H,3H)-

dion;
3-((S)-1-xyclopropyletyl)-6-(((S}-1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-
dion; | | | -

(‘%) 6- ( ((xyclobut yl(phenvl)mptyl)ammo) 3 Ptyl Jymmdm 2 4(1d 3H) dion;
(S)-6-((1-(benzo[d][1,3]dioxol-5-ylietyl)amino}-3-isopropylpyrimidin-
2,4(1H,3H)-dion;

(S)-6-((1-(benzo[d]| 1,3]dioxol-5-yl)etyl)amino)-3-etylpyrimidin-2,4(1H,3H)-
dion;
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(S)-6-((1-phenylpropyl)amino)-3-(2,2,2-trifloetyl)pyrimidin-2,4(1H,3H)-dion;
(S)-3-(xyclopropylmetyl)-6-((1-phenyletylyamino)pyrimidin-2,4(1H,3H)-dion;

(S)-6—((Xyclopr0pyl(phenyl)mety],)amino)—3 -(2,2,2-trifloetyl)pyrimidin-
2,4(1H,3H)-dion; .

(S)-6-((xyclobutyl(phenyl)metyl)amino)-3-(2,2,2-trifloetyl)pyrimidin-
2,4(1H,3H)-dion;

(S)-3-(1,3-dihydroxypropan:2-yl)-6-((1-phenylety!)amino)pyrimidin- -
2,4(1H,3H)-dion;

6-(((S)-1-(4-flophenyl)propan-2-yl)amino)-3-((5)-1,1,1-triflopropan-2-
yhpyrimidin-2,4(1H,3H)-dion; |

(S)-6-((1-(3 -hydroxtheny’l)e'cyl)amino)—3 -1sopropyl pyri midin-2,4(1H,3H)-dion;
6-((1-(2-hydroxyphenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;

(S)-6-((1-phenyletyl)amino)-3-(1-(triflometyl)xyclopropyl)pyrimidin-
2,4(1H,3H)-dion;

(S)-3-(3,5-diflophenyl)-6-((1-(4-flophenyl)propan-2-yl)amino)pyrimidin-
2,4(1H,3H)-dion;

(S)-6-(( 1-(2,2-diflobenzo[d][ 1,3 ]dioxol-5-y])etyl )amino)-3-isopropylpyrimidin-
2,4(1H,3H)-dion; ’

(8)-6-((1-(2-clophenyl)etyl)amino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(8)-3-isopropyl-6-((1-(4-metoxyphenyletyhamino)pyrimidin-2,4(1H,3H)-dion;
(S)-6-((xyclopropyl(pheny!)mety!yamine)-3-etylpyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(3-clophenyl)etyl)amino)-3-etylpyrimidin-2,4(1H,3H)-dion;
(S)-3-etyl-6-((1-(3-(triflometyl)phenyl)etyl)amino)pyrimidin-2,4(1H,3H)-dion;

(S)-3-(xyclopropylmetyl)-6-((1-(3-flophenyl)etyl)amino)pyrimidin-2,4(1H,3H)-

dion;
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(S)-3-(xyclopropylmetyl)-6-((1-(3-(triflometyl)phenyl)etyl)amino)pyrimidin-
2,4(1H,3H)-dion;

(S)-6-((1 —(3—clophényl)ety1)amin0)-3-(xyclopropylmetyl)pyrimidin-2,4(1H,3H)—

dion;

(S)-5-clo-6-((1-(2,2-diflobenzo[d]{1,3] dioxol-5 -yl)etyl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion;

(S)-6-((1-(3-flophenyl)etyl)amino)-3-propylpyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(3-clophenyl)etyl)amino)-3-propylpyrimidin-2,4(1H,3H)-dion;
(S)-3-propyl-6-((1 —(3—(triﬂometyl)phenyl)etyl)amino)pyrimidin—2,4(1 H,3H)-
dion;
(S)-3-xyclobutyl-6-((1-(4-flophenyl)etyl)amino)pyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(2-hydroxyphenyl)etylJamino)-3-isopropylpyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(3,4-diflophenyl)etyl)Jamino)-3-etylpyrimidin-2,4(1H,3H)-dion;
3-((S)-sec-butyl)-6-(((S)-1-(4-flophenyl)ety! )amino)pyrimidin-2,4(1H,3H)-dion;
(S)-6-((1-(4-flophenyl)etyl)amino)-3-propylpyrimidin-2,4(1H,3H)-dion; and

(S)-3-(6-flopyridin-2-y1)-6-((1-phenyletyhamino)pyrimidin-2,4(1H,3H)-dion,

hodc mudi duge dung ctia bat ky trong so cac hop chat trén day.
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Theo mdt s6 phuong an, hop chit nay dugce chon tir
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hoac mudi dugc dung cua né.

Céc hop chét hoac mudi duoc dung dugc md ta & day (1) co thé duoc
didu ché bang phuong phap thich hop bét ky. Cac hop chét c6 thé duoc didu ché,
vi dy, bing con dudng duogc chi ra trong Fig. 1. Nhu dugc thé hién trong Fig.
1A, pyrimidin trione v c¢6 thé duoc tong hop bing phan tng ngung tu ure iii véi
malonat iv. Ure iii c6 thé dugc didu ché bang phan tmg clia amine i v&i xyanat
thich hop ii. Pyrimidin trion v duoc tao dan xudt véi nhom chuyén roi thich hop
(Lg) dé tao ra chit trung gian vi. Nhom chuyén roi nay c6 thé 13, nhung khéng
giéi han &, halogen nhu clorua hodc iodua. Chat trung gian duoc halogen ho4 vi
6 thé duoc diéu ché tir cac pyrimidin trion bang céc phuong phap nhu duge mé
ta béi Brown (The Chemistry of Heterocyclic Hop chéts, The Pyrimidins, John

Wiley & Sons, 2009). Cac chit trung gian vi ¢6 thé duoc chuyén hoa thanh cac

-23-



22810

hop chét ¢6 cong thire I bing phan ting véi céc amin vii. Cac amin bét dbi c6 thé
duge didu ché tir keton hoic aidehvt ix nhu duge thé hién trong Fig. 1B;
asulfinyl imin xii thu duge tit keton hodc aldehyt ¢o thé duoc cho phan tmg v6i
chét phan tng Gringard xiii dé tao ra amin bat d6i vii. Chuyén gia trong linh vuc
nay s& hiéu 18 13 cac hop chat duoc mo ti & diy c6 thé duoe diéu ché bang cac
phuong phép khéac, nhu dd duoc mo ta boi LaRock (Comprehensive Organic

Transformations: A Guide to Functional Group Preparations, Wiley, 1999).
V. Dugc pham

Sang ché ciling dé xuat dugc pham chtra hop chat hogc mudi dugc dung
dugc mo ta & day va ta duge dugc dung. Céc ché pham nay cé thé 1a hitu ich
trong viéc di€u tri bénh co tim phi dai & nguoi va cdc do1 tugng khac.

9 9

Duoc phé’im dé su dung céc hop chit hodc mudi duge dung dugc mo ta &
day ¢6 thé dugc trinh bay mot cach thuan tién & dang liéu don vi va c6 thé duge
bao ché bing phuong phap bat k¥ trong s6 cdc phuong phap da biét trong linh
vue duge phdm va phan phdi thude. TAt & cac phuong phap déu bao gdm budc
cho thanh phén hoat chét két hop véi chat mang chita mét hodc nhiéu thanh
phin phu. Néi chung, duge phiam duge bao ché bang cach cho thanh pban hoat
chét nay két hop k§ va dong nhét voi chat mang 6ng hodic chit mang rin duoc
chia min hodc cé hai, va sau d6 néu cdn, tao hinh san pham thanh ché pham
mong mudn. Trong dugc phdm nay, thanh ph?m hoat chit thudong duoc chia voi
lugng du dé gdy ra tac dung mong mubn trén su co co tim (nghia 13, dé lam
giam sy co rat tdm thu qua muac binh thudng xay ra thuong xuyén & bénh HCM)
va dé cai thién sy gisin tAm that trai trong thoi ki tAm truong. Su gidn duoc cai
thién nay c6 thé 1am giam cac tridu chimg & bénh co tim phi dai va cac nguyén
nhén gy bénh khac cta rdi loan tAm truong. N6 ciing c6 thé cai thién céc tac
dung trén rbi loan tdm truong gy suy giam luu luong mau dong mach vanh, cai
thién luu lwong méau déng mach vanh nhu mét hoat chat két hop trong ching
dau thit nguc va bénh tim-do thiéu méu cyc bo. N6 ciing c6 thé gay ra tac dung

tot trén sy tai cau tric ¢d 1ol cho tAm that wai ¢ bénh HCM va cac nguyén nhan
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khéc cta bénh phi dai that trdi do tang ganh ap sut hodc thé tich man tinh do, vi
du, bénh van tim hodc bénh tang huyet ap.

PY
/’\

Duoc pham chira thanh phan hoat chét nay ¢6 thé & dang thich hop dé
str dung qua duong miéng, vi dy, vién nén, vién tron det, vién hinh thoi, huyén
phu dau hodc nudc, bt hodc hat phén tan dugce, nhi tuong, vién nang cing hodc
mém, siro, con ngot, dung dich, miéng dan ma, gel ding trong miéng, gém nhai,
vién nén nhai duogc, bot st va vién nén dang sui. Cac ché phérn duoc du dinh dé
st dung qua duong miéng co6 thé duoc bao ché theo phuong phap bt ky da biét
trong linh vyc nay dé san xuét dugc pham va céc ché pham nay c6 thé chira mot
hodc nhiéu chat duoc chon tir nhém bao gém chit diéu vi, chat diéu huong, chét
mau, chét oxy hod va chit bao quan de taio ra cac ché pham thude d& udng va
hap dan. Cac vién nén chira thanh phén hoat chét trong hdn hop véi ta duoc
dugce dung khong d?)c thid‘{ hop dévsén xué’it vién nén. Céc ta duge nay co thé 1a,
\ﬁ' du, chit pha lodng ‘tvror, niwr xenhﬂgza, silicon dioxit, nhom oxit, canxi
cacbonat, natri c}acbohat, glucoza, mani'wl, sorbitol, lactoza, canxi phosphat hodc
natri phesphat; chét tao hat va chit 1am vd, vi dy, tinh bdt ngd, hodc axit alginic;
ta dugc dinh, vi du PVP, xenluloza, PEG, tinh bdt, gelatin hoac acacia, va ta
duoc tron, vi du magie stearat, axit stearic hodc bdt talc. Cac vién nén nay co thé
khong dugc bao hodc cod thé dugc bao tan trong rudt, hdéc theo cach khéc bﬁng
cac ky thuat da biét dé 1am cham su phén rd va hap thu trong dudng tiéu hoa va
do do gay ra tic dung kéo dai trong mot khoang thoi gian dai hon. Vi du,
nguyén liéu kéo dai thoi gian nhu glyxeryl monostearat hodc glyxeryl distearat
06 thé dugc st dung. Ching ciing c6 thé dugc bao dé tao ra vién nén diéu tri

kiéu tham thau dé giai phong kiém soat.

Céac ché pham dé sir dung qua dudng miéng ciing ¢ thé duoc trinh bay
dudi dang vién nang gelatin cimg, trong d6 thanh phén hoat chit duoc trén voi
chét pha loang ran tro, vi du, canxi cacbonat, canxi phosphat hodc kaolin, hodc
dudi dang vién nang gelatin ném, trong do thanh phén hoat chat duoc tron véi

moi truong nude hodc dan, vi du dau lac, parafin long, hodc dau oliu. Ngoai ra,
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nhii tuong cé thé duoc dieu ché véi cac thanh phan khong thé tron 1an véi nude

nhu dau va dugc on dirth bang chat hoat déng bé méat nhu mono-diglyxerit, PEG

este va cac hop chét tuong tu.

Céac huyén phii nuée chira cac nguyén liéu hoat dong trong hdn hop véi
céc ta duoc thich hop dé san xuit cac huyén pht nude. Cac ta duoc nay 1a cac
chét tao huyén phd, vi du natri carboxymetylxenluloza, metylxenluloza,
hydroxy-propylmetylxenluloza, natri alginat, polyvinyl-pyrrolidon, gbém
tfagaqanth va gf)m/ acacia, Ché.t_ phéan tan va chét 1am uét c6 thé 1a phosphatit tu
nhién, vi du lexitin, hodc cac san phém ngung tu clua élkylen oxit voi axit béo, vi
du polyoxy-etylen stgarai,} hodc céc san phﬁm ngung tu cua etylen oxit voi rugu
béo mach dai, vi dy heptadec::;detq}/'i‘enéxycetanol, hoéc cac san phim ngung tu
cua etylen" oxit voi cdc este ﬁ'lé_}tv‘phéin thu duoc £ céc axit béo va hexitol nhu
pOIpoyetyien sorbitol Inanmleai,'hééé cée san pham ngung tu cta etylen oxit
véi cac este mot ph?mfhu dwoc 1Y axit béo va hexitol anhydrit, vi du polyetylen
sorbitan monooleat. Céc huyén phtl.r‘nr(’yc aay cﬁng ¢6 thé chira mot hodc nhiéu
chét bao quan, vi du etyl, hoic n-propyl, p-hydroxybenzoat, mét hoic nhiéu chat
mau, mot hoac nhiéu chat diéu hwrong, va mot hodc nhiéu chit diéu vi, nhu

sucroza hodc saccharin.

Huyén phu dau c6 thé duoc biao ché bing cach tao huyén phu thanh
phén hoat chét trong dau thuc vat, vi du dau lac, dau oliu, diu vung hoac dau
dira, hodic trong dau khoéng nhu parafin 1éng. Huyén phd dau nay cé thé chira
cht 1am day, vi du sap ong, paratin rén hodc ruou xetylic. Chat diéu vi nhu céc
chit da dé cap trén day, va chét diéu huon g co thé duogc thém vao dé tao ra ché
pham dé& ubng dé sir dung qua dudng miéng. Cac ché pham nay c¢6 thé duge bao
quan bzlmg‘ cach bd sung céc chat chdng oxy hoa hht‘r axit asccrbic.

Bot va hat phan tan dugc thich hop dé bao ché huyén phi nuée bing
cach bd sung nude vao cung cip thanh phan hoat chat trong hdn hop voi chat
phan tan hoéc chit 1am uét, chit wo huyé‘n phty va mot hodc nhiéu chat bao
quan. Chat phan tan-hodc chat lam wét va chit tao huyén phu thich hop dugc 14y
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vi du nhu da de cap trén day. Cac ta dugc cong thém, vi dy chit diéu vi, chét

dieu huong va chat mau, cling c6 thé c6 mat.

Dugc phim duoc mé ta & diy ciing c¢6 thé ¢ dang nhii twong dau trong
nurée. Pha du cé thé 1a dau thuc vat, vi du dau oliu hodc dau lac, hoic dau
khoang, vi du parafin 1éng hodc hon hqp cua chung. Cac chét nhii hod thich hop
c6 thé 13 goém ty nhién, vi du gdbm acacia hodc gdm tragacanth, phosphatit tu
nhién,vi du dau tuong, lexithin, va este hoac este mot ph?m thu duoc tir axit béo
va hexitol a‘nhydrit,' vi du sorbitan monooleat, Vi céc san pham ngung tu clia cac
este mot pha An nay V(’yi“etyvlen oxil, Vi dy pol yox,yét‘ylen sorbitan monooleat. Cac

nhil tuong néty cling c6 thé chira chit dieu vi va chat diéu huong.

Siro va con ngot ¢6 thé Juo“ bao ché voi chét didu vi, vi du glyxero]
propylen glycol sorbitol hodc sucroza. Cac ché pmm nay cling co thé chira chét
chéng viém, chat bao quan va chit diéu huorno v chét mau. Dung dlCh st dung
qua duong miéng cé thé dugc bao ché két hop véi, vi duy, xyclodextrin, PEG va
chét hoat déng bé mit.

2
A

Duoc phim c6 thé & dang huyén phl nudc vo trung tiém dwoc hodc
huyén phu dau Huyén phu nay c6 thé duoc bao ché theo cach da biét sir dung
chét phan tan hodc chét 1am udt va cac chat tao huyén phu thich hop d3 duoc dé
cap trén day. Ché phﬁm vO trung ti€m dugc nay cling co thé 1a dung dich vo
trung tiém dugc hoéc huyén_ phu vo }trtmg tiém dugc trong chét pha lodng hoic
dung moi 1<h6ng df)c»du’oc dt‘mg ngoati dlr(‘mg tiéu hoé vi du dudi dang dung
dich trong 1,3 butan diol. F rong 90 céc Cha’[ mang va dung moi dLl’O’C chép nhéan
ma cé the du'oc su dung la nuoc, dung dich ngel s va dung dich natri clorua
dang tm‘O‘ng Ngoal m, cde diu vo tlung, khong hdy hGl thu:ong duoc st dung
lam dung moi hoac moi tluorno tao huven phu Vi muc dich nay, dau nhat
khéng bay hoi bét ky ¢6 the dugc str dung bao gém cac mono- hodc diglyxerit
tobng hop. Ngoai ra, cac axit béo nhu axit oleic ¢6 thé duoc str dung dé bao ché

cac ché pham tiém dugce.
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Céc hop chit hodc mudi duoc dung duge md ta & day ciing co thé duogc
su dung ¢ dang vién thube dan dé sur dung dugc chét nay & truc trang. Cac ché
phém nay cé thé dugc didu ché béng cach tron duge chat véi ta dugce khong kich
ng thich hop la dang rin & nhiét d thuong nhung & dang 1éng & nhiét do trong
truc trang va do dé s& tan chay trong truc trang dé giai phéng duoc chat. Cac
nguyén lidu nay bao gom bo éa cao‘ va cac polyeleen glycol Thém vao do, céc
hop chét hodc mUOJ duoc duno c6 thé Cluorn str dung bang cach phan phdi qua

mat bang dung dich hoa< mo. Ngjocu Ta, v1ec ‘Jllan phdi qua da hop chat nay hodc
cac mum dugc dung co the dugc thyc hién bang lmengj din dién chuyén ion va
tuong tur. De st dung khu hu lff‘m md, thach, durv (hch hodc huyén pht v.v..
chtra cac hop chét hodc ‘muo; dugce dt_mg d3 mb ta & day dugc su dung. Nhu
dugc su 'dylng & day, viéc st dung khu trd 13 cing ¢6 nghia 1 bao gdm str dung

nudc xUc va rira miéng.

Céc hop chat hodc mudi duoc dung duoc mé ta & day ciing duoc két hop
v6i chit mang la polyme thich hop tao thanh chit mang dugc chit gin dich. Cac
polyme nay cé thé chira polyvinylpyrrolidon, pyran copolyme, polyhydroxy-
propyl-methacrylamit-phenol, polyhydroxyetyl-aspartamit-phenol, hodc
polyetylenoxit-polylysin dugc thé bang cac gbe palmitoyl. Ngoai ra, cac hop
chit hoac mudi duge dungs duge mo ta & day co thé duoc két hop véi chét mang
la polyme co thé thodi bién sinh hoc hitu ich dé dat duoc su giadi phong duoc
chét c6 kiém soat, nhu axit polylactic, axit polyglycolic, cic copolyme cua axit
polylactic va polyglycolic, polyepsilon caprolacton, axit polyhydroxy butyric,
polyorthoeste, polyaxetal; polyvdihydropyran, polyxyanoacrylat va céc copolyme
khéi fudng cuc hodc lién két chéo clia cdc hydrogel. Cac polyme va cac chit nén
polyme ban thdm cé thé dugc tao thanh cac ché pham ¢6 hinh thu, nhu nhu van,

stent, ong, b phan gia va tuong tu.
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V. Phuong phép diéu tri cac rdi foan tim

| Sang ché mo ta & day pl‘\&@’ﬂg phap ﬁiéu tri cac rdi loan tim. Cac dot
bién dgn dén‘bénh HCM gy ra céc lo ngai déng ké vé& dic tinh co hoc cua
myosin. Cac dét bién nay gay ra the déng bing co ché riéng biét phu thudc vao
vi tri cia chiing trong gen myosin. Cac d6t bién gay bénh HCM da duoc nghién
clru 1{5/.,‘ R403Q va R45j£ niim & c% phin khac nhau cua vung chiic ning van
dong va giy ra cac 10"1&;;;;1 vé o chi riéng hiét dan 5@:11"11311 qué pho bién 1a su
san sinh ning luong gia ting. Khong mong mudi bi rang bude bai ly thuydt bit
ky, tin 1‘§mg cac hop chét na‘ty:hoé.c mubi duoc dL_mg duge mo ta & day co ihé gf'm
truc tiép véi cac protein sacomere dot bién va chinh sta lai chire nang bt
thuong cua ching, theo kiéu cis (bing céch tic dong lén Cﬁng mot nhom chure
dic hiéu) hodc trans (bing cach thay doi nhém chire bd sung). Nhu véy, ching
c6 thé tao ra céc loi ich diéu trj cho bénh nhan méc bénh HCM b‘fmg cach chéng

lai su co qua muc va/hoac sy gian bi suy yéu ¢ bénh nay.

Sang ché cling mé ta phuong phap diéu tri bénh HCM hodc rdi loan tim
6 mot hodc nhidu dac diém sinh ly bénh lién quan dén HCM. Phuong phép nay
bao gém st dung cho bénh nhan can duoge didu tri hop chét hodc mudi duoc
dung dugc md ta & déy voi lugng hitu hidu.

—~

(C4c hop chat theo séng ché hodic mubi duoc dung cua chung c6 thé lam
thay d6i ngudn gde ty nhién cua HOM va cac bénh khée hon 1a chi lém giam céc
triéu chimg. Cac co ché giy ra loi ich 1am sang cho Bénh nhan mic bénh HCM
¢6 thé m& rong cho ca céc bénh nhan bi mic cac dang bénh tim khac ¢6 cung
sinh 1y bénh tuong tu, c¢6 hodc khdng c¢é tic dong di truyén c6 thé chimg minh
duoc. Vi du, phac dd diéu tri bénh HCM, bing cach cai thién sy gian tam thét
trong ky tam truong, cling ¢ thé c6 hiéu qua trén quan thé rong hon duoc dic
trung béi rdi loan tAm truong. Cac hop chét theo sang ché hodc mudi duge dung
ctia chiing ciing ¢6 thé tac dong dic hiéu dén céc nguyén nhan gdc ré clia cac
tinh trang nay hoic tic dong theo con dudng xudi dong khac. Theo d6, cac hop
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chét theo sang ché hodc mudi duoc dung cta ching cling ¢6 thé mang lai loi ich
cho bénh nhén bi méc bénh suy tim tdm truong ¢O phéan s6 tong méu duge bao
toan, bénh tim do thiéu mau cuc b, bénh dau that nguc, hoac bénh co tim han
ché. Céc hop chit theo séng ¢ ché node. muéi duogc dyung cua ching cling c6 thé
thic day sy tai co cau tAm that co joi & bénh phi dai tim thét tréi do ting ganh 4p
suit hodc Lhe »thh; vi duy, phun mau nguoc ¢ van hai 14 mén tinh, hep van dong
mach chti man tinh, hofc tang huyét ap man tinh; két hop véi cac lidu phap
nham muc dich sira chira hozc lam ”l?m nguyén nhan chinh gy ra su tang génh
vé thé tich hoac ap sudt (sira/ 'thay the van, liéu phéip chéng ting huyét 4p hitu
higu). Ba'm_g cach 1am giam 4p sudt tam day that trai, cac hop chit ndy c6 thé lam
giam nguy co bi pht phéi va suy ho hép. Viée lam giam hodc loai bd hoan toan
sy phun mau ngugc ¢ van hai 14 chirc nang va/hodc lam giam 4p lyc & tdm nhi
trai c6 thé 1am giam nguy co bi rung tAm nhi bdc phét hodc thudng xuyén va lam
giam nguy co méc phai cac bién ching huyét khéi tinh mach kém theo bao gém
nhung khéng gidi han ¢ dot quy do tic tinh mach ndo. Viéc lam giam hodc loai
bé hoan toan sy tic nghén dong mau ra khéi tam that trai dong va/hodc tinh cd
thé 1am giam kha nang c?m phai sir dung liéu phap nang vach ngan, ké ca phiu
thuat hodc dum da, cting v6i cac nguy co kem theo ctia ching |a céc bién chimg
ngén va dau han Cac hop cha‘f hoac mubi dvou dung cua ching c6 thé 1am giam
mirc do uam tronb cua tmh trang fh!eu mau cyc bd mén tmh lién quan dén bénh
HCM va do d6 lam g_,mm ngu y cu. ﬁot tu do bénh tim (Suddm Cardiac Death:
SCD) hodc nguy co tua‘ng twctand ¢ e bcnh nhan dtro*c ca} may khir rung co
tim tu dong (phong d‘ler ICD thuomg xuyén va/hod ic ].ap lai) va/hodc lam giam

nhu cau vé cac thube chong loan nhlp 0 khia ning gay doc. Cac hop chit nay

2
A

hodc mudi duge dyng cua ching ¢ the san ¢6 dé lam giam hodc loai bé nhu cau
vé céc thube duge st dung dong thoi véi doc tinh tiém tang kém theo ciia chung,
tuong tac thude-thude, va/hodc cac tac dung phu. Cac hop chét nay hodc mubi
duoc dung cua ching co thé lam gidm sy xo hoé co tim k& va/hodc lam cham su

phét trién, ngan chan hodc ddo nguoc su phi dat tdm that trai.
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"i,“u)‘f'th'uQQ \/ao bénh dugg diéﬁ trif y_z‘zvtinh tré_mg cua bénh nhan, cac hop
chét nély‘ hoic ‘n}uféi duge dung duge mo ta & day co thé dugc su dung qua
du(‘)'ng miéng; ngoai d’trﬁ)ri.‘lg;"tiéu hoa (vx’ du, ﬁ'()ng c,.cr, trong mang bung, trong
tinh machv, ICV, ﬁéﬁn hqéc 111{;;}/5‘:;1‘ trong vbéf&ich néo tuy, tiém dudi da, hoic cdy
duéi da), bﬁng cach céy (vf du, nhu Ichi i'l@'p c;hét néy hgé\c mubdi duoc dyng duoc
két hop véi thiét bi stéht), bang cach sur dung theo ﬁufmg xong hit, duong mii,
duong am dao, truc trang, dudi ludi, hodc khu tr va co thé duoc bao ché, mot
minh hodc cung nhau, trong chc chéphﬁm don vi lidu thich hop chira céac chét
mang duoc dung khong doc thong thuong, té dugce va chit mang 16ng thich hop

cho moi1 dudng str dung.

Trong qua trinh diéu tri hodic phong ngira cac tinh trang can phai cai
thién sy gidn tAm thét trong ky tdm truong, mirc lidu thich hop thuong s& 1a
khoang tir 0,001 dén 100mg trén mdi kg thé trong mdi ngay, lidu nay co6 thé
dugc sir dung thanh mot l.iéu duy nhat hodic nhiéu lidu. Theo mét sb phuong an,
muc liéu nay s& 1 khoang tir 0,0) dén khoang 25mg/kg mdi ngay; theo mét sb
phuong an, khoang tir 0,05 dén khoang 10mg/kg mdi ngay. Mirc lidu thich hop
co thé 13 khoang tir 0,01 dén 25mg/kg mdi ngay, khoang tir 0,05 dén 10mg/kg
mdi ngay, hodc khoang tir 0,1 dén Smg/kg mdi ngay. Trong khoéﬁg nay, lién
nay cé thé 1a 0,005 dn 0,05, 0,05 déﬁ 0,5 hoic 0.5 ‘dé‘n.v‘S,Omg/kg mdi ngay.
Theo mét 56 phtfohg ’a-'m, deé sir durig.qua fhrbﬁg 111iéﬁg',.céc ché pham nay duoc
cung cdp & dang vién nén chiva tir 1,0 dén 1000 }miiigain thanh phén hoat chét,
cu thé 12 1,0, 5,0, 10,0, 15,0, 20,0, 25,0, 50,0, 75,0, 100,0, 150,0, 200;0, 250,0,
300,0, 400,0, 500,0, 600,0, 750,0,, 800,0, 900,0, va 1000,0 miligam thanh phan
hoat chét dé diéu chinh triéu chimg cua lidgu nay cho bénh nhan can duogc didu
tri. Cac hop chét nay hoac mudi duoc dung co thé duoc st dung theo ché do lidu

tir 1 dén 4 1an moi ngay, theo mot s6 phuong an, mot hodc hai 1an moi ngay.

Tuy nhién, s& dugc hieu la mtc liéu cu thé va tan so liéu cho bénh nhan
cu the bat ky co6 the thay doi va s& phu thudc vao nhi€u yéu t6 bao gobm hoat tinh

cua hop chat dic hiéu hoiic mudi duge dung duge sir dung, su 6n dinh chuyén
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hod va thoi gian tac dung cta céac hop clmt hodc mudi duoc dung do, tudi, thé
trong, cac dac diém dj truyén, thé lrang chung, giol tinh va ché db an cua doi
tuong, cling nhr duc‘mg dung va thot gian su dung, toe \d(f) thai tru, két hop
thudce, va mac do tram trong cua tinh trang cu ﬂlé ddi véi dbi tuong dang su

dung liéu phap.

Céc hop chét va ché phém duoc dé xudt & day co thé duoc st dung két
hop véi cac duge chét khac ma duoc si dung dé diéu tri, ngéan ngla, ngan chin
hoac cai thién bénh hodc tinh trang ma céc hogp chét va ché phém duoc dé xuét &
day 1a hitu ich cho ching. Céc dugc chat khac nay co thé duoc sir dung, qua
dudng str dung va voi luong thudng dugce st dung cho dudng d6, dong thoi hodc
lan lugt véi hop chéat hodc ché pham dugc dé xuit & ddy. Khi hop chét hodc ché
pham duoc dé xuit ¢ day duoc st dung dong thoi voi mét hodc nhidu dugce chét
khac, mot dugce phém chtra céc duoc chat khac nay cdng voi hop chét hodc ché
phém duoc dé xudt & day dugc uu tién hon. Theo do, duogc phéun duoc dé xuat &
day bao gom cac duoc pham ma cling chira mét hodc nhidu thanh phan hoat chét
khéc hodc chét diéu trj khac, cong véi hop chit hodc ché pham duogc dé xuét &
day. Cac hoat chét cong thém thich hop bao gom, vi du: cac liéu phép lam cham
su phét trién cia benh suy tim bang cach diéu hoa giam s kich thich tim béi hé
than kinh noi tiét va ngan ngira sy tai ciu tric tim (V1 du, cac \,hat trc ché ACE,
chét phong bé thy thé angiotensin (angiotensin receptor blocker: ARB), chét
phong bé B, chat vdéi van thu thé aldosteroh, hodc chit trc ché endopeptidaza
than kinh); céc liéu phép cai thién chic ning tim bang cach kich thich su co tim
({/i du, cac chét tac dong tich cuc 1én sy co bop cua tim, nhu dobutamin chu vén
B-adrenergic hodc milrinon e ché phosphodiesteraza); va cac lidu phap lam
giam tién ganh cho tim (vi dy, thude 1oi tiéu, nhu furosemit) hdeflc hau ganh (chét
gidn mach thuéc nhém bét ky, bao gdm nhung khéng gidi han & chét phong bé
kénh canxi, chat trc ché phosphodiesteraza, chit cha van thu thé endothelin, chét
Gic ché renin, hoac chat dleu hoa myosm cO tron) Ti le khéi luong ctia hop chét

dugc de xuat & day voi ‘rhanh phan h()at chét thtr hai CO the thay doi va phu thudc
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vao liéu hitu hiéu ctia moi thanh phan. Néi chung, li€u hitu hi¢u ciia moi thanh

phan s& duoc st dung.

Vi du thue hién sang ché
Ky hiéu viét tit:

aq: nuge

BBrj3: boro tribromua
CH,Cla: diclometan
CH;CN: axetonitril
CH;30OH: metanol

DIAD: diisopropyl azodica'rboxylat
DIEA: diisopropyl etylamin
DMF: dimetyl formamit
DMSO: dimetyl sulfoxit
equiv.: duong lugng

Et;N: trietylamin

Et,O: dietyl ete s
EtOH: etanol

FeSO,: sat sulfat

h: gio

HCI: hydro clorua

H,O: nude

K,COs: kali cacbonat
KHSO4: kali bisulfat

KNCO: kali isoxyanat
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LiBr: liti bromua .

MgSO,: magie sulfat

mL: mililit

MW: vi song (phan Gng dugc thuc hién trong 16 vi s6ng)
NaCl: natri clorua

NaH: natri hydrua

NaHCQOs: natri bicacbonat

NaOFEt: natri ethoxit

NaOH: natri hydroxit

NaOMe: nairi methoxit

NapSOq: natri sulfat

NH4Cl: amoni clorua

NMP: n-metyl pyrolidinon

pH: -log [H']

POCIs: phosphoryl triclorua

PPTS: pyridin p-toluensulfonat

RP-HPLC: sic ky léng hiéu ning cao pha d4o
RT: nhiét do phong

SEMCI: 2-(trimetylsilyl)etoxymetyl clorua
TEBAC: trietylbenzylamoni clorua

TFA: axit trifloaxetic

THEF: tetrahydrofuran

TLC: sic ky 16p mong
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Vi du 1. Quy trinh didu ché (8)-3-isopropyl-6-((1-phenyletyl) amino) pyrimidin-
2, 4(1H,3H)-dion.
I_/ 0]
ocNS~ L i\

L H,N” "N
HoN CH,Cl, - H

Hop chét 1.1. Isopropylure. Nhé ting giot trimetylsilyl isoxyanat (30g,
0,26&101, 1,0 duong luong) vao dung dich duoc khudy chira isopropylamin
(15,3g, 0,258mol, 1,0 du’d’ng Juong) trong CH,Cl, (200ml) trong argon & 0°C.
Hobn hop tao the‘mh duge cho dat t6i nhidt dd moi truong va dugc khuéy qua
dém. Sau khi lam fanh dén 0°C, CHROH (100ml) duoe nho giot vao. Dung dich
tao thanh duoc khudy trong 2 9,10 (h) & nhiét d6 phong va sau dé dtr(jc cd dudi
ap suét giam. Cén tho dugc két tinh lai tr CH30H:EtO (1:20) dé tao thanh
15,4g (58%) hop chét_ theo démuc la chét_rén mau tréng. LC/MS: m/z (ES+)
103 (M+H)'. R o

HoNT N7 - i
H NaOMe, MeOH, hdilvu N~ YO
H

0
0 (
J )|\ CH,(COOMe), s I/U\N:\

Hop chit 1.2. Axit 1- isopropyl barbituric. Dung dich dugc khudy chira
hop chét 1.1 (14,4g, 0,14mol, 1,00 dwong lugng) trong CH;OH (500ml) dugc bd
sung dimetyl malonat (19,55g, 0,148mol, 1,05 duong lugng) va natri methoxit
(18,9¢, O,35m01, 2,50 duong luong). Hon hop tao thanh duoc khuéy qua dém &
65°C. Sau khi lam lanh dén nhiét 46 moi truong va sau d6 dén 0°C, d6 pH duoc
didu véhinh cAn than dén 3 bang cach st dung dung dich nuéc HCI dic. Hon hop
tao thanh duoc ¢b dudi ap sudt giam. Cin dugc hép thy trong EtOH (200ml) va
dugce loc. Dich loc duge c6 dudt ap Suét gidm va cin dugc tinh ché b%m.g sic ky
cot silica gel sir dung CH,CL/CH;OH (20:1) lam chit rira giai dé tao thanh
16,8g (50%) hop chét theo d& muc 1 chit rin mau trang. . LC/MS: m/z (ES+)
171 (M+H)"'"H-NMR (300 MHz, d-DMSO): 811,19 (s, 1H), 4,83 (m, 1H),
3,58 (s, 2H), 1,32 (d, J = 6,0 Hz, 6F1).
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Hop chét 1.3.-6-010-3~~isopropylpyrimidin~2,4(1H,3H)—dion. Binh thét c6
day tr(‘)n‘ 100ml chita hop chét 1.2 (1 1,4g,, 66,99mmol, 1,00 duong lugng) trong
argon dugc bd sung tnvfyiben ylamonti clorua (21,32, 93,51mmol, 1,40 duong
lugng) va POCly (30ml). Hdn hop. tao thanh duoc knua_y qua dém ¢ 50°C. Sau
khi 1am lanh den rhiét do vhong, hdn hop nay duoce ¢d dudi ap suét giam. Cin
duoo hoa tan trong CH,Cly (150ml) sau &6 bd sung cham HaO (100ml). Cac pha
duge phan tach va 16p hitu co dugce ria bing HO (100ml), duge tam kho béng
NaySOy khan, va dugce ¢d dudi ap sudt giam. Can tho duoc tinh ché bfmg séc ley
ot silica gel st dung EtOAc/ete dau mo (1:1) lam chat ria giai dé tao thanh
5,12g (40%) hop chit theo d& muc 1a chat rdn mau vang nhat. 'H-NMR (300
MHz, de-DMSO): 612,22 (s, 1H),'75_,88 (s, 1H), 4,95 (m, 1H), 1,34 (d, J = 6,0 Hz,
6H).

Cl N/‘*o Dioxan, 90°C = Xy ?\N/I\N
H ‘ | W\// H H

o

O X NH,
e e
' 0

| Hop chat 1. (S) 3 Isopl opyl o~ ((l phenyletv}) amino) pyrlmldm—
4(1H 3H)- dion. Dung dich ch ‘ --clo~3—150p1opylpymmdmﬂ A(IH 3H)-dion
(hop chat 1.3, 1,0g, 5,3 mmol) trong l JA- dvoxan (2()m1} ducyc bd sung (S) -0
metylbenzylamin (Sigma-Aldrich, 1 4?,5_; i1 7mmol, 2,2 duong luong). Han hop
phan Gng duge khudy & 80°C trong 24 gid. Sau khi lam lanh dén nhiét d6 mai
trudong, hon hop nay duoc c6 dudi ap suit giam. Cin duoc hap thu trong BEtOAc
(70mly va duge rua béng'dung dich nuge HCI IN (2 x 50ml) va nude mudi
(40ml). Lép hitu co duge 1am kho bing Na,SO, khan va sau d6 duoc ¢6 dudi 4p

suét giam dén ntra thé tich ban dau dé tao thanh két tia. Hexan (20ml) duoc bd
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sung vao va hon hop nay duoc khudy & nhiét d6 phong. Chét rin tao thanh duoc
thu gom béng céch loc, duoc ria bang hexan (20ml), va duoc lam khé dé tao
thanh 1,0g (69%) hop chit theo d& muc Ia chat rdn mau tring. LC/MS: m/z
(ES+) 274 (M+H)"'"H-NMR (400 MHz, ds-DMSO): 89,77 (s, 1H), 7,32 (m,
4H), 7,24 (m, 1H), 6,50 (d, ] = 6,8 Hz, 1), 4,87 (m, 1H), 4,52 (m, 1H), 4,31 (d,
J=6,8 Hz, 1H), 1,37 (m, 3H ), 1,24 (m, 6H), 'H NMR (400 MHz, CD;0D)
ppm 7,39-7,20 (m, 5H), 5,01 (m, 1H), 4,48 (m, 1H), 1,49 (d, J = 6,7 Hz, 3H),
1,36 (m, 6H). ' o '

Vi du 2. Quy trinh didu ché (S)-5-flo-3-isopropyl-6-((1-phenyletyl)amino)
pyrimidin-2,4(1H,3H)-dion(2).

ON{ CHaCOOH - O NL
/[“\/& + gﬁj . B ©ﬂuj\){;§o

Dung dich chita 1 (80mg, 0,293mmol) trong axit axetic (2,0ml) dugc bd

sung selectflo (104mg, 0,293mmol, 1,0 duong luO’ng) Hén hop nay duoc khudy
& nhiét do phong trong 2 h. Sau d6 hon horp nay duge cb dudi ap suat giam. Can
duoc tmh ché bano séc ky cot silica gel, duo*c rira giai bang 0-50% EtOAc trong
hexan dé tao ra Gmg (7%) 11013 chét theo de muc - 1a chét Tén mau trang LC/MS:
m/z (ES+) 292 (M+H)* ]H NN'R(4OO MHZ C D}OD) d ppm 7 36- 7,24 (m, SH),
5 ,04- 49”(m 1H) 491 488 (m 1H) 1 %4(( J= 80Hz 3H) 139(m 6H).
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Vi du 3. Quy trinh diéu ¢hé (S)-5-bromo-3-isopropyl-6-((1-phenyletyl)amino)
pyrimidin-2,4(1H,3H)-dion (3).

O
0
0 _
J\ \(M Br Br J\ J\
_ \ { =N
- | P CXTNTTINTTO
NN N o CHZCC,H TN B
| P H 3 P

Dung dich chta h’Qp chit 1 (55mg, 0,20 1mmol) trong axit axetic (1,0ml)
duoc bd sung N-bromosucxinamit 1(351.ng, O,i96mmol). Hgn hop nay dugce
khudy & nhiét d6 phong trong 1 gio. Sau d6 hén hop nay duoc ¢6 dudi ap suat
giam. Can duoc tinh ché bang cot silica gel, dugc ria giai bang 0-40% EtOAc
trong hexan dé tao ra 52mg (74%) hop éhét theo d& muc 1a chat rdn mau tring.
LC/MS: m/z (ES+) 352, 354 (M+H, mau _brom)*.lH-NMR (400MHz, CDCl;) &
ppm 8,96 (br s, 1H), 7,43-7,28 (m, 5H), 5,28 (d, J = 7,4 Hz, 1H), 5,14 (m, 1H),
4,87 (m, 1H), 1,62 (d, J = 6,7 Hz, 3H), 1,45-1,39 (m, 6H).

Vi du 4. Quy winh didu ché (S)--6—((1-.(3—Clophenyl)etyl)amino)—S—ﬂo—3—
isopropyl pyrimidin-2,4(} HQI—I}-dion.

o 0
(@)

0 EtO/“\') J\OEt ;\ I J\
N )J\N /k F - F 7[ N

NaOMe, MeOH h3i tyu O Hk\o

Hop chét 4.1. 5-flo-1-isopropylpyrimidin-2,4,6(1H,3H,5H)-trion). Binh
thét ¢d day tron 100ml chira dung dich chira hop chét 1.1 (1,31g, 0,013mol, 1,00
duong luong) trong CH3;0H (15ml) duoc bo sung dietyl flomalonat (2,41g,
0,014mol, 1,05 duong lugng) va natri methoxit (1,74g, 0,032mol, 2,50 duong
lugng). Binh thét c¢b phan Gng duoc ldp véi binh ngung tu hdi lwu va duogc
khudy trong 4h trong bé dau duogc gia nhiét & 85°C. Phan tmg dugc 1am lanh dén

0°C va duoc dép tit bang cach bd sung mot cach can than HCI dac, diéu chinh

-38-



22810

den do pH") bfmg mch bo sung It wong du U(‘ dar Hon hoﬁ phan L'mg dugc cd
dudi 4 qp suat glam v cdn thu dum duoc 1am & ho trong 18h trong chan khong
cao dé tao ra 2,6 g ho*p Lnai thbo dev nm@ ’“h%) 'Ix—]»ﬂ\/IR «1 00 I\/IHZ CD(,lq) S
ppm 5,53 (d, J “"‘24,01‘1L, 1”),4-,9 {m, fZH) A6 (m, 6H).

L 5

YN POCl; "*t[( N7
— |

OAE/J%O TEBAC o “N"[%o
H

Hop chat 4.2. 6-clo-5-f18-3-isopropylpyrimidin-2,4(1H,3H)-dion. Binh
thot ¢b day tron 100ml duge lap véi binh ngung tu hdi luu chira hop chét 4.1
(2,65g, 0,014mmol, 1,00 duong lugng) dugc ) sung trietylbenzylamoni clorua
(4,50g, 0,019mmol, 1,40 duong luwong) va POCl; (25ml). Hén hop phan g
duge khudy trong 4h & 50 °C va sau dé duoc lam mat dén nhiét d6 phong.Hon
hop nay duge ¢d dudi 4p suat giam va can thu duoge duge hoa tan trong CH,Cl,
(50ml). Nué6e (50ml) duoc bd sung cham va céc 1ép duge phan tach. Lép hitu co
duogc ria lan tht hai bé“mg HyO (100ml), duogc lam kho béng MgSOy4 khan, va
duoc <6 dudi ap suat giam. Cin thu duoc duoc tinh ché bang sic ky nhanh
(silica gel, 30% EtOAc trong hexan) d2 tao thanh 2,67g (93%) hop chét theo dé
muc la chat rin mau tring. 'H-NMR (400 MHz, CDCl): 8lippm 5,19-5,05 (m,
2H), 1,48 (d, 1=7,04 Hz, 6H). ‘

Hop chit 4. (S)-6-((1-(3-clophenyl)etyl)amino)-5-flo-3-isopropyl
pyrimidin-2,4(1H,3H)-dion. Dung dich chira hop chat 4.2 (150mg, 0,70mmol, 1
duong luong) trong DMF (2ml) chita trong binh ap luc vach day dugc bb sung
(S)-3-clo-a-metylbenzylamin (150mg, 0,70mmol, 1,0 duwong luong) va xdp
proton (190mg, 0,90mol, 1,25 duong luong). Binh &p luc nay dugc nit kin va

hén hop phan tmg dugc gia nhiét«tén 95°C trong 3 gid sau man chin néng. Hon
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hop vphéll L'mg dl.:i'(jc‘]ém" ngudi nhiét do phong va duoc ¢d dudt ap sudt giam.
Cén.thu duge duoc tinh ché bang RP-HCLC didu ché st dung hé théng
Shimadzu, Prominence LC-20AP dugc | m Vol ot Phenomene\ Gemini-NX
Cl18 (rua giai bang 10-90% CH, CN/TIQO Uong 30 phm Oml/pbut (d’éu chira
0,1%TFA)). Cac phan doan chua hop chat tmh khlet dITO’C két hop va dugce lam
lanh kho dé tao ra 30mg (13%) hop Chat theo dé muc 1a chat rdn mau tring.
LC/MS: m/z (ES+) 326 (M+H)". 'HnNMR‘ (400 MHz, CDCL) 6 ppm 9,47 (br s,
1H), 7,35-7,27 (m, 3H), 7,22-7,16 (m, 1H), 5,12 (m, 1H), 4,89 (m, 1H), 4,69 (d,
J=5,9 Hz, 1H), 1,59 (d, ] = 6,7 Hz, 3H), 1,43 (m, 6H).

Vi du 5. Quy trinh didu ché (S)-6-((1-(3,5-diflophenyl)etyl)amino)-3-isopropyl
pyrimidin-2,4(1H,3H)-dion.

h |
h \l :
o5 s Y
NH, N
S - 7
1 PPTS, MgSO,, CH,Cly i
., \'///\\ \b\
e Y
~ ~F

Hop chat 5.1, ((R,E)-N-(3,5-diflobenzyliden)-2-metylpropan-2-
sulﬁnafnit. Dung dich chira 3,5-diflobenzaldehyt (1,00g, 7,04mmol, 1,00 duong
lugng) trong CH,Cl, (20ml) du’b'c bd sung pyridin p-toluensulfonat (0,089g,
0,35mmol, 0,05 duong lugng), (R)-(+)-2-metylpropan-2-sulfinamit (0,852g,
7,03mmol, 1,00 duong lugng), va MgSO, (4,2g, 35,00mmol, 5,00 duong
lugng). Hon hop tao thanh dugc khudy qua dém & nhiét d6 phong. Hon hop
phan tmg dugc loc va duge ¢b dudi 4p sudt giam. Cin thu duge duge tinh ché
bang sic ky nhanh (silica gel, 20% EtOAc trong ete diu mo) dé tao ra 500mg

(29%) hop chét theo dé myc du6i dang diu mau vang.
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Hop chit 5.2. (R)-N-((S)-1-(3,5-diflophenyl)etyl)-2-metylpropan-2-
sulfinamit. Metylmagie bromua (5,17ml, 3M, 2,00 duong lwong) duge nho giot
vao dung dich chira hop chat 5.1 (1,9g, 7,75mmol, 1,00 duong luwong) trong
CH,Cl,(50ml) trong argon & -48°C. Hon hop phan tmg duoc lam 4m dén nhiét
do phong va duoc khudy qua dém. Phan ving dugc dip tit can than bing dung
dich nude bio hoa NH.Cl (20ml). Cac 16p dugce phan tach va 16p nude duoc
chiét thém bang CH;Clx(3x 50ml). Cac 16p hitu co két hop duoc lam khé qua
MgSO, khan va duge ¢d dudi ép suat gidm dé tao ra 1,3g (64%) hop chat theo
dé muyc duéi dang dau mau vang. "H NMR (300 MFHz, CDCl;): 8 ppm 6,92-6,81
(m, 2H), 6,75-6,65 (m, 1H), 4,65-4,55, (in, tH), 3,46-3,42 (m, 1£0),1,53-1,44 (m,
3H), 1,26-1,22 (m, 9H).

ﬂ\s//O - //," /NHzH(::

., NH HCI4N trong 1,4 dioxan - .
MeOH T
F F

Hop chat 5.3. (S)~1—(3,S-diﬂophenyl)etaﬁ—l—amin hydroclorua. Dung

dich chta hop chit 5.2 (1,3g, 4,97mmol, 1,00 duong luong) trong CH;OH
(10ml) duoc bd sung HCI 4N trong 1,4-dioxan (2,67ml, 2,00 duong luong). Hon
hop phéan tng duge khudy trong 0,5h ¢ nhiét do phong va sau dé duge ¢ dudi
ap suét giam. Can thu duoc duoe hod tan trong CH;OH (3ml) va Et,O (300ml)
duoc bd sung. Két tha tao thanh duoc tich b%mg cach loc dé tao ra 0,80g (83%)
hop Ché‘rt theo da muyc. 'H NMR (300 MHz, D;0): & ppm 6,98-6,83 (m, 3H),
4,45-4,38 (m, [H), 1,51-1,48 (d, J=6,9Fz, 3H).
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Hop chiat 5. (8)-6-((1-(3,5-diflophenyl)etyl)amino)-3-isopropyl
pyrimidin-2,4(1H,3H)-dion. Hop chat 5.3 (50mg, 0,32mmol, 1,00 dwong luong)
duoc hoa tan trong 1N NaOH (10m!), va hon hop tao thanh duoc khudy & 25°C.
Sau 1 gid, hdn hop nay duge chiét bang EtOAc (5x10ml). Cac 16p hitu co két
hop d‘uré’c lam khé bing Na,SOy khan, duoc loc, va dugc ¢6 dudi ap sudt giam.

‘_

Can thu duoc va hop chat 1.3 (35.6mg, 0,19mmol, 0,60 duong lugng) duge két
hop. Hon hop nay dugc khuéy & 100°C treng 18 g1, sau d6 duge [am mat dén
nhiét do phong va dugc ¢6 dudi ap Suat giam. Cén thu dugc dugc tinh ché béng
RP-HPLC diéu ché dé tao ra 28mg (29%) hop chit theo dé muc 14 chét rin mau
trang duc.LC/MS: m/z (BES+) 310 (M+H)". "H-NMR (300 MHz, DMSO-ds): 6
ppm 9,83 (s, 1H), 7,06-7,12 (m, 3H), 6,54 (d, J = 6,6 Hz, 1H), 4,91-4,82 (m,
1H), 4,54-4,46 (m, 1H), 4,30 (m, 1H), 1,34 (d, J = 6,6 Hz, 3H), 1,22 (d, J = 6,9
Hz, 6H).

Vi du 6. Quy trinh diéu ché (S)-6- ((xyclopropyl(phenyl)metyl)ammo) 3-
1sopropyl pyrimidin-2,4(1H,3H)- dion.

>’\S//O J\ < O

Ox ' 5‘3
NH N

| Xy : 2 o ]'/ ?
P PPTS, MgSOy, CH_ngz I/\\

N l

L

Hop chit 6.1. (R,E)-N-benzyliden-2-metylpropan-2-sulfinamit. Hop
chit theo dé muc duge diéu ché theo cach gidng nhu hop chat 5.1 ngoai trir
benzaldehyt (5,0g, 47, 12mmof 1,00 dwong luong) duoc sit dung thay thé cho
3,5-diflobenzaldehyt dé tao ra 2,8g (28%) hop chét theo dé muc.'H NMR (300
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MHz, de-DMSO): & ppm §,62 (s, 1H), 7,89-7,87 (m, 2H), 7,55-7,49 (m, 3H),
1,31 (s, 9H).

Hop chit 6.2. ( S)-N-( (S)—xyclopropyl( phenyl)metyl)-2-metylpropan-2-
sulfinamit. Hop ohét theo dé myce duoce d’ié\.l ché béng_céch sur dung quy trinh
tuong tu nhu quy trinh dwoc st dung cho quy trinh diéu ché hop chét 5.2 ngoai
trir hop chit 6.1 (1,0g, 4,76mmol, 1,00 duong luong) va xyclopropylmagie
bromua (9,6ml, 1M, 2,00 duong lugng) duoc str dung thay cho hop chat 5.1 va
metylmagie bromua dé tao ra 0,5g (35%) hop chit theo dé muyc duéi dang dau
mau vang.'HH NMR (300 MHz, DMSO-d¢): 8 ppm 7,36-7,23 (m, 5H), 3,67-3,51
(m,2H), 1,31(m, 10H), 0,85-0,15 (m, 4H)

>Ls’/o A\

-+ —
n, _NHCI

A\, W HCI4M trong 1,4-dioxan
MeOH =

Hop chét 6.3. (S)-xyclopropyl(phenyl)metanamin hydroclorua. Hop chét

theo dé muyc dugc didu ché bang cach s dung quy trinh tuvong tu nhu quy trinh
duogc str dung hqplqhét 5.3 ngoai trir ho’p oﬁét 6.2 (SOOmg, 1,69mmol, 1,00
duong luong) duge s& dung thay ﬂ'lé cho hop chat 5.2 dé tao ra 220mg (88%)
hop chit theo dé muc du’é’i dang ‘dﬁu}méu vang. 1H NMR (300 MHz, d-DMSO):
o ppm 7,37-7,31“(m, SH), 3,53 (d,] =10,0 HZ‘, 11{'),}»‘1,37-'1,25 (m, 1H), 0,75-0,55
(m, 1H), 0,53-0,31 (m, 2H), 6,25-0,15 (m, 1H).
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Ho*p chit 6. (S)-6-((xyclopropyl(phenyl)metyl)amino)-3-isopropyl
pyrimidin-2,4(1H,3H)-dion. Hop chét theo d& muc duge didu ché sir dung quy
trinh tuong tir nhu quy mnh duoe s dwwT dé didu ché hop chat 5 ngoai trir hop

chat 6.3 (200mg, 1 QCmmga 1,09 duong lrong) duge sir dung thay cho hop chét
5.3 va 1,4-dioxan dugce sir dung 1adm dung moét. Sau kht ¢d dudt ap suét giam,
tinh c¢hé bang cach st dung HPLC chiral (¢t Phenomenex Lux 5p Xenluloza-4,
2.12%25, 5pm) v6i hdn hop ddng thé chira BLOH: Hexan (1: 4) iam chét raa giai
tao ra 22mg (5%) hop chit theo d& muc la chit rin mau tring. LC/MS: m/z
(ES+) 300 (M+H)". "H-NMR (300 MHz, DMSO-dg) 5 ppm 9,82 (s, 1H), 7,39-
7,25 (m, 5H), 7,25-7,32 (m, 1H),6,72 (in, 1H), 4,90 (m, 1H), 4,22 (s, 1H), 3,78
(m, 1H), 1,27 (m, 6H), 1,57 (m, 1H), 0,60 (m, 1H), 0,56-0,32 (m, 2H).

Vi du 7. Quy trinh diéu ché (S)-6-((xyclopropyl(3-metoxyphenyl)metyl)amino)-
3-isopropylpyrimidin-2,4(1H,3H)-dion.

N /
: . l i M j/\\/' i J\
,/O\il//\\ \“Hz . /“\ = o ) v.:., ﬁN
I\// * . //“..\ -i:;b O XN N/k\o
CIm N 70 NP, 130°C L J H H

Dung dich chtta 6-clo-3-isopropylpyrimidin-2,4(1H,3H)-dion (hop chét
1.3, 50mg, 0,265mmol), (S)-xyclopropyl-(3-metoxyphenyl)metylamin (Sigma-
Aldrich, 104mg, 0,587mmol), va xbp proton (85mg, 0,397mmol} trong NMP
(0,5ml) duoc khudy & 130°C trong 2 gid. Sau khi 1am lanh dén nhiét d6 phong,
hdn hop nay duoc tinh ché bang RP-HPLC diéu ché (hé théng Shimadzu,
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Prominence LC-20AP duoc ldp v6i ¢t Phenomenex Gemini-NX C18), rira giai
bang 20-90% CH;CN trong H>O (déu chira 0,1%TFA). Céc phén doan chira hop
chét tinh kﬁiét dtrQ'c kéf hop véud‘pr)o'g lam lanh khf)»dé tao ra 10mg (11%) hop
(‘h"‘\t ‘thec.j dé muc la cﬁét rén méif tréﬁg. LC/MS: m/z (ES+) 330 (M+H)". 'H-
NMR (400 MHZ,CDJ\D\ o ppm ’7,26'(t J =178 Hz, H) 6,92-6,79 (m, 3H),
5 00 (m IH), -,79 (<; 311) 3,74 frl I'=18,6 ‘Iz lﬂ) l ,36 (d, J = 7,0 Hz, 6H),
1?3 1, 13 (m 1H), 068 ()60 (m, ]H\ ()b 050 (m 1H 05() 04’? (m, 1H),
041 034 ’m HI) |

Vi du 8. Quy trinh diéu ché (S)—6~"((xyclobutyl(_phenyl)lﬁe‘tyl)amino)—S—isopmpyl
pyrimidin-2,4(1H,3H)-dion. ‘ ' '

\J\ o)
I:k/ NH2
O ppTs, MgSO,, CHZCIZ D/\ j<

Hop chét 8.1. (S,E)-N-(xyclobutylmetylen)-2-metylpropan-2-sulfinamit.
Dung dich chtra Xyclobutancalbaldehyt (1 Og, 11,89mmol, 1,00 duong lugng)
trong CH,ChL (1 Oml) duge bo 0 sung pyrldm p- ~toluensulfonat ( (0,143g, 0,57mmol,
0 OS duong tuong) (S) ( ) “-m@tyipl opan- «sulrmamlt (1,22g, 10,07mmol, 0,85
dum‘o hmng) va mdge °ulfat 7 Mg 59 ’%”mmug J,OO duong lrong) Hoén hop
tao thanh dwrc l\huay gqua dém O nhwt dfv nh(mg Hon horf) phan ungj duogc loc va
dum co dudi ap sudt gidm. Cin lm duoc duoc tinh ché bang sac ky nhanh
(silica gel, 30% EtOAc trong ete dau mo) dé tao ra2 Og (90%) hop chat theo dé
muc 14 chét rdn mau tring."H NMR (400 MH/ (‘DClg) dppm 8,08 (d J= 10,8Hz,
1H), 3,36-3,32 (mm, 1H), 2,25-2,16 (m, 4H), 2,03-1,90 (m, 2H), 1,15 (s, 9H).

MgBr N\
2 T Y g
O w T OEF

Y
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- Hop chét 8.2, (5)-N-((S)-xyclobutyl(phenyl)metyl)-2-metylpropan-2-
sulfinamit. Phenylmagie bromua (3M twong Et:0,15,3ml, 2,00 duong luong)
dugc nho giot vao dung ;di\_ch chira hop chét 8.1 (4,3g, 22,96mmol, 1,00 duong
luong) trong THF (40ml). Hon bgp phan img duge gia nhiét trong 3 gio ¢ 65°C.
Sau do, 11511 hop nay duoce fam mat déx‘; nhiét 46 phong va duoc dép tit can than
bang dung dich nuéc bic hoa NH,C! {30m!). 161 hop tao thanh duoc chiét bang
EtOAc (3x30ml), va cic 16p hiru co két hop dirge 1 kho bang Na; SOy khan va
duge c6 dudi ap Suét giéfn dé tac ra 5,8g ( 95%) hop chat theo dé muc 13 chit ran
mau tring. "H-NMR (300 MHz, CDCL) & 7,30-7,21 (m, SH), 4,23 (d, J=9,6 Hz,
1H), 2,73-2,68 (i, IH), 1,95-1,60 (m, 6H}, 1,14 (s, 9H).

>L o - -
g7 T\, fc

g/,,, NH HCI 4N trong 1,4-dioxan

MeOH > =
[ ' é
=

Hop chit 8.3. (S)-xyclobutyl{phenyl)metanamin hydroclorua. Hop chét

theo d& muc duoc didu ché bing cach sir dung quy trinh tuong tu nhu quy trinh
duoc sir dung dé diéu ché hop chat 5.3 ngoai trir hop chét 8.2 (5,8g, 0,022mol,
1,00 duong lwong) duoc st dung thay thé che hop chat 5.2 dé tao ra 3,20g
(91%) hap chét theo dé muc 13 chit rin mau tréng. "H NMR (300 MHz, D,0): &
ppm 7,36-7,28 (m; SH), 4,18 {(m, 1H). 2,87-2,73 (m, 1H), 2,11-2,01 (m, 1H),
1,90-1,69 (m, 5H). |

<> 1) 1N NaOH oA~ 9
e < /(h\ A

= 2) N N~
U+ - O . B . LR
O/\NHg cl fLNJ\ l NN ‘N/L\o"
P X ‘ B H H
’ ‘ Cl NAO <
H
NMP, 130 °C,
XO0p proton

Hop chét 8.(S)-6-((xyclobutyl(phenyl)metyl)amino)-3-isopropyl
pyrimidin-2,4(1H,3H)-dion. Hop chit 8.3 (0,200g, 1,24mmol, 1,00 duong

luong) duoc hoa tan trong 1N NaOH (10m}), va dugc khudy trong 1 gior & 25°C.
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Hon hop p,hf_;n ung duoc chiét bfmg BtOAc (5x10ml). Cac 16p hitu co két hop
duoc iém kho qua Nay SOy khan duge Ior“ va dugce ¢ dudi ap sudt giam. Cin
thu duom duge hoa tan trong NMP va duoc K &t ‘v)’p v6i hop chit l 3 va xop
proton va G‘U’UC gia nhlct nhu dLYOC mo 14 ChU quy trinh diéu che 7. Hop chat
theo dé muc (35mg, 9%) duqc tach ra 1a chat rin mau tring. LC/MS: m/z (ES+)
314 (M+H)". "THNMR (300 MHz, CD3QD): 0 pp‘m‘ 7,38-7,26 {m, SH), 5,08-4,97
(m, 1H), 4,25 (d, J = 6,9 Hz, 1H), 2,68-2,58 (m, 1H), 2,19-2,13 .(m, 1H), 1,98-
1,83 (m, SH), 1,36 (d, ] = 6,9 Hz, 6H).

Vi du 9. Quy trinh didu ché (S)-6-((1-phenyletyl)amino)-3-(tetrahydro-2H-
pyran-4-yl)pyrimidin-2,4(1H,3H)-dion.

HzN\O _KNCO HZN\H/N
P I !

Hop chat 9.1. 1-(tetrahydfo-2H-pyran-4-ylure. Hon hop cua tetrahydro-
2H-pyran-4-amin (5,0g, 49,4mmol, 110 duong lugng.) va kali isoxyanat (4,0g,
49,5mmol, 1,0 duong luong.) duge hdi luu trong H,O (50ml) qua dém. Phan
mg duoc lam lanh dén nhiét do phong va luong du NaCl dugce bd sung dé gitp
bdo hoa 16p nude. Két tia duge tach bang cach loc dé tao ra san phdm mong
mudn (1,28¢, 8,88mmol). Lép nuéc duoc tira bing BtOAc (3x 15ml) va sau do
duoc o va duge tao hdn hop ddng soi véi toluen (3x 100ml). Chét rin tao thanh
duoc tao huyén phu trong 1:4 CH;OH:EtOAc (100ml) va duoc loc tt ca 1a 4
1an. Céc 16p hitu co két hop duoc co dudi ap suat giéfn va duoc két hop vé6i két
 tla da tach ra dé tao ra 5,01g (70%) hop chét theo dé myc. LC/MS: m/z (ES+)
145 (M+H)*. "TH-NMR (400 MHz, DMSO-dy): 8 6,14 (d, ] = 7,5 Hz, 1H), 5,47
(s, 2H), 3,85 (dt, J = 11,6, 3,6 Hz, 2H), 3,65-3,52 (m, 1H), 3,38 (td, J = 11,4, 2,2
Hz, 2H), 1,80-1,72 (m, 2H), 1,42-1,27 (m, 2H)
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Hop chat 9.2. 1--(tetrahydrb—.?H~pyran—4~y1)pyrimidin—2,4,6(lH,BH,SH)-
trion. Hop chit 9.1 (2,8g, [9,4mmol) dugc hoa tan trong EtOH (30ml), va dietyl
malonat (2,45ml, 21,4mmol, 1,1 duong luong.), va NaOEt (7,55ml, 23,3mmol,
1,2 duong luong) duoc bd sung. Phan tng duge khudy & 85°C qua dém, va sau
d6 duoc lam mat dén nhiét do phong. Hon hop phan Ung duogc pha lodng véi
1,0 (5ml), va luong du KHSO, duge bd sung vao dé bdo hoa 16p nude. Hon
hop phan tmg dugc chiét bang EtOAc (3x 15ml). Cac 16p hitu co két hop duoc
lam kho béng MgSOy khan, loc va ¢o dudi ap suét giam. Can thu duogc dugc tinh
ché biing séc ky nhanh (silica gel, 0-25% CH3;0H trong CH,Cl,) dé tao ra 1,57g
hdn hop chtta hop chét theo dé muc ma duoc sir dung ngay khong can tinh ché

thém. LC/MS: m/z{ES-) 211 (M-HJ".

/I ) POCE‘} /U\ P /"
LY e
CHsCN L

/\o - N

Hop chat 9.3. 6-clo-3 -(tetrahydro—ZH»pyrah—4—yl)pyrimidin—Z,4( 1H,3H)
~dion. Dung dich chira hop chat 9.2 (1,57g, 7,4mmol, 1 duong luong) trong
CH;CN (15ml) duge bd sung POCI; (0,551ml, 5,9mmol, 0,8 dwong luong.).
Hon hop phan tng duoc khudy & 80°C qua dém. Phan phan udc khac chua
POCI; (0,4 duong lugng) duoc b sung vao va hon hop phan tng duge khudy &
80°C trong 3 gid. Cac phan phan uéc bo sung chita POCI; (0,4 duong luong)
duge bd sung sau 3 gio va 5 gio khudy ¢ 80°C. Sau d6, hdn hop phan tng duoc
khué’iy o 90°C trong 1 g10.-Phéan tng dugc lam lanh dén nhiét do phong, co, tao
xody voi EbO (15ml) va gan. Céan thu dugce duge ria bang Et,0 (15m1) va gan
dén khi Et,O gan 'd‘l.rQ'C_ (r& nén trong. Cin thu duoc duo;c tao huyén phu than

trong trong C,H}OI‘.[ (1 G‘ml), ﬁﬁ loc. Dich loc iﬁrérc ‘cé dé thu du‘gé hén hop chira
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nguyén liéu bat dau va hgp chat theo dé muc {(tinh khiet ~85%, 1,6g). LC/MS:

m/z (ES-) 229 (M-H)".

NH, S
/(”\ B Jl\
Nguyén chat, 90°C ©/ SN N/l%o
H H
=

Hop chat 9. (8)-6-((1-phenyletyl)amino)-3-(tetrahydro-2H-pyran-4-yl)
pyrimidin-2,4(1H,3H)-dion. Hon hop cua hop chat 9.3 (0,15g, 0,65mmol, 1
duong luong) va (S)-(-)-a-metylbenzylamin (470mg, 3,88mmol, 6,0 duong
lugng) dugc khl;l’fly qua dém & 99°C. Hon hop phan tng duoc lém. nguoi nhiét
d‘é"ph(‘)ﬁg va cin thu duge duoc fmh ché bing RP-HCLC didu ché (0-40%
CH,CN tmmz ; AAO tr ong 30 p l;hut), sau de tmh ché 1an 1hu’ hai trén dia TLC diéu
ché (’70’)Oum\ (7% CH;0H trong CH.ClL) dé 1.@0 ra 2ng (11%) hop chét theo
& muc. LO/MS: m/z (BSH) 316 (VY. 1 NMR (400 MHz, DMSO-dg): 8
ppm 10,23 (s, 1H), 7,40-7,32 (m, 4k}, 7.31-7,17 (m, 1H), 6,93 (s, 1H), 4,84-
4,71 (m, 1H), 4,56-4,43 (m, 1H}, 4,35 (s, 1H), 3,93-3,78 (m, 2H), 3,28 (t, J =
12.1 Hz, 2H), 2,63-2,39 (m, 2H), 1,40 (d, J = 6,7 Hz, 3H), 1,35-1,16 (m, 2H).

Vi dy 10. Quy trinh diéu ché (S)-6-((1-(3-metoxyphenyl)etyl)amino)-3-
(tetrahydro-2H-pyran-4-yl)pyrimidin-2,4(1H,3H)-dion (10).

o) /O) : PrOH:H,0 o /O)
R 4:1 - N
N /O\ X _ : /fj\
¥ NH —> .
Clmo | 2 R0C, 280 OSSO
H | J H H

=

Dung dich chtra hgb chat 9.3 (0,58g, 0.25mmol) trong hdn hop chira 2-
propanol va H,O (4:1, 1ml) duwoc bo sung (S)-1-(3-metoxyphenyl)-etylamin
(0,113g, 0,75mmol, 3.0 duong lvong). Hon hop phan tmg duge gia nhiét dén
120°C trong 2 git. Sau khi 1am mér, hon hop phén tmg duoc ¢6 dudi ap sudt

giam, hoa tan trong ‘“H OH va duge loc. Dich lge duge tinh ché bang RP-HPLC
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didu ché (20-100% CH;CN 'umg, H,0 ‘troﬁg 40 pht, & tdc do 25ml/phut) dé 120
ra 18mg (21%) hop chit theo d& muc 1a chét rén mau tring duc. LC/MS: m/z
(BES+) 346 (M+H)". 'H NMR (400 MHz, axeton-dg) & 8,90.(3, 1H), 7,15 (dd, J =
8,3, 8,1 Hz, 1H), 6,88 (s, 1H), 6,86 (d, J = 8,3 Hz, 1H), 6,68 (d, J = 8,1 Hz, 1H),
6,15 (s, 1H), 4,74 (m, 1H), 4,48 (m, 1H), 4,35 (s, 1H), 3,82 (m, 2H), 3,68 (s,
3H), 3,2 (m, 2H), 2,55 (m, 2H) 1,44 (d, ] = 6,6 Hz, BH), 1,15 (m, 2H).

Vi du 11. Quy trinh diéu ché 6-(((S)-1-phenyletyl)amino)-3-(tetrahydrofuran-3-
yl)pyrimidin-2,4(1H,3H)-dion. ° ‘

C 0
JT N vSEMChkfﬁ» ¢ .ﬁﬂ
l ' | Nk
Mo NaHoNMP LA A
Cl e e % 5
" SEM

Hop chat  11.1.  6-clo-1+((2-(irimetyisilyDetoxy)metyljpyrimidin-
2,4(1H,3H)-dion. Hon hop chita 6-clo-uraxil (3,0g, 20,47mmol, 1 duong lugng)
va LiBr (1,78g, 20,5mmol, 1,0 duong luong) trong NMP (70ml) & 0°C duogc bd
sung NaH (hé phan tan 60% trong dau khoédng, 0,82g, 20,5mmol, 1,0 duong
luong). Hon hop phan tmg duoc khudy & 0°C trong 10 phat, va 2-
(trimetylsilyl)etoxymetyl clorua (3,75g, 22,5mmol, 1,1 dwong luong) duge bd
sung tir tir qua mot phdu bd sung. Hon hop phan tng duge khudy qua dém &
nhiét do phong va sau d6 pha loding véi EtOAc (150ml). Hon hop nay dugc rira
bang dung dich NH4Cl bio hoa (50ml), dung dich bdo hoa NaHCO; (50ml), va
nude mudi (30ml). Lép hitu co duge [am kho bang Na2S04 khan va cb dudi ap
sudt giam dé tao ra 3,2 g (57%) hop chét theo dé muc 14 chét rin mau tring.
LC/MS: m/z (ES+) 299 (M+Na)". 'TH NMR (4060 MHz, CDCls): & ppm 9,00-8,80
(br-s, 1H), 5,95 (s, 1H), 545 (s, 2H)}, 3,63 (1, J = 7,0 Hz, 2H), 1,48 (t, J = 7,0
Hz, 2H), 0,01 (s, 9H).
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Hop chat 11.2. 6-clo-3-(tetrahydrofuran-3-yl)-1-((2-

(trimetylsilyl)etoxy)metyl)pyrimidin-2,4(1H,3H)-dion. Dung dich chira hop chét
11.1 (277mg, 1,0mmol, 1 duwong tuong), 3-hydroxytetrahydrofuran (106mg,
i,2mmol, 1,2 duong lrong), va tripnenylphosphin (320mg, 1,2mmol, 1,2 duong
hwong) trong THE (7;5ml)y & £°C, duyce ‘b6 sung timg giot diisopropyl

~

ayodicm*'boxyht {0 ?4=’)g 4,2mmoel, 1,2 duong iugng). Hon hcfp .phan ung dugc

gidm va cin thu duoc duge tinh ché biang RP-HPLC didu ché (20 1060% CH;CN
trong H,O vé6i hé dém axit formic 0,1% trong 40 phit & toe dd 25ml/phuat.) dé
tao ra 102mg (29%) hop chét theo dé muc. LC/MS: m/z (ES+) 347 (M—LH)Jr H
NMR (400 MHz, CDCl3) & 5,92 (s, 1H), 5,58 (m, 1H), 5,41(s, 2H), 4,20 (m,
1H), 4,00-3,85 (m, 3H), 3,65 (t, J = 7,0 Hz, 2H), 2,35-2,20 (m, 1H), 2,20-2,08
(m, 1H), 0,95 (t, 2H), 0,01 (s, 9H); *C NMR (CDCls) & 160,7, 150,7, 145,6,
102,0, 74,8, 68,7, 67,9, 67,5, 51,9, 28,7, 18,0, 0,0.

I | T | |
Cl .F}l/k\O NS0
SEM H

Hop chat 11.3. 6-clo-3-(tetrahydrofuran-3-y!)pyrimidin-2,4(1H,3H)-
dion. Hop chat 11.2 (0,50g, 1,4 smmol, 1,0 duong luwong) duogc hoa tan trong axit
trlﬂoaxetu‘ (Imlb). Hén he op. r)han tmg duge khudy & nhiét dé phong trong 30
phut va sau do duge ¢d dudi dp sudt giam. Can thu duoe duge tinh ché bing RP-
HPLC didu ché (10% CH;CN trong HaO trong 40 phut & toe d6 25ml/phat) dé
tao ra 300mg {96%) hO’p chét theo aé muc la chat rin mau tring. LC/MS: m/z
(ES+) 217 (l\/HH)+ 'H NMR (400 MtHz, DMSO- 05) ppm 5,90 (s 1H) 5 35
(m, 1H), 4 00 (m lH) 3 85 3 ,08 (m 3H), 2,20 (m 1H), Z ,01 (m IH)
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Hop chat 11.  6-(((S)-1-phenyletyl)amino)-3-(tetrahydrofuran-3-

yDpyrimidin-2,4(1H,3H)-dion. HZ)’p chét theo d& muc duoc diéu ché theo quy
ﬁ‘inh tuohg tu nhu quy trinh dﬁqc str dung cho quy trinh diéu ché hop chat 9
ngoat trur l’iop chat 11.3 (22mg, 0,10mmol, 1,00 duong lugng) duge st dung
thay thé cho hop chit 9.3 dé tao ra 15mg (50%) hop chét theo dé rﬁuc 13 chat rin
mau tring. LC/MS: m/z (ES+) 302 (M-+H)". "H NMR (400 MHz, CDCls): § ppm
10,50 (1H), 7,50-7,20 (m, 5H), 5,90 (m, l H), 5,60 (m, 1H), 4,78 (m, 1H), 4,45
(s, 1H), 4,20 (m,1H), 4,05-3,90 (m, 2H), 3,90-3,80 (m, 1H), 2,45-2,10 (m, 2H),
1,55 (d, J = 6,7 Hz, 3H). |

Vi du 12. Quy trinh didu ché (S)-3-(1-(metylsulfonyl)piperidin-4-yl)-6-(1-
phenyletylamino)pyrimidin-2,4(1H,3H)-dion. |

> NH2  pnconco o o OBOC
/N\)/ Ph)LNJ\N

Boc H H

” Hop chét ‘12.1"’. tert-butyl 4-(3-benzoylureido)piperidin-1-carboxylat.
Dung dich chira benzoylisox jaﬁé{t (4 8g, 32 6mmbl) tfong CHyCl, (180ml) &
O"C duorc bo sung 4- ammo 1-N- boc ':)1pe11dm (6 Og, 30mmol) Hon hop phan
u’ng duroc khudy & nh1et do Uhonﬁ tmng 4 gIO’ va duorc cO. Phan cin duorc xu ly
voi EtzO (100mt). Chat két tua duoc loc va atrqc ria bang Et,O dé tao ra 5,70g
(55%) hdp chit theo dé mu'c‘lé .Cihﬁt r.‘én' mau tréng. LC/MS: m/z (ES+) 337
(M+H)". . B |

o 0 NBoc  NaOH BocN” ™ 0O
Ph)J\N)kN/Q : ’ KJ\ o

N
NN MeOH/H,O N

NH,

Hop chit 12.2. tert-butyl 4-ureidopiperidin-1-carboxylat. Hén hop chira
hop chat 12.1 (5,60g, 16,1mmol) trong CH;OH (70ml) va H,O (70ml) duoc bd
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sung timg phan natri hydroxit (11,6g, 2900mmol). Hon hop phan tng duoc khudy
& nhiét do phong qua dém va sau do hoi luu trong 1 gid. Hon hop nay duoc 1am
ngudi nhiét d6 phong va ¢6 dudi 4p suat giam dé loai CH;OH. Chat két tia duoc
loc, rira bang H,0, va lam kho d‘éqtao ra 3,2¢ (82%) hop chét theo dé muc 1a chét
rin mau trfu'lg. LC/MS: m/z (BS+) 266 {(M+Na)".

3 o o) ““NBoc
Boo™™ O CH,(CO,0E), i '

LA NaQEL. 7 W
NTUNH T Eon 4L
Ho | S0

Hop chit 123, tert-buty! 4—(2,4,6~-t1i‘ioxéétetfh.hydropyrhnMin~1(2H)—
yl)piperidin-1-carboxylat. Hdn hop chtra 12.2 (3,63g, 14,9mmol), dietylmalonat
(2,6ml, 16,5mmol, 1,1 duwong lugng) va etanol khan (60ml) duoc bd sung
NaOEt (21% trong EtOH, 6,6ml, 17,7mmol, 1,2 duomg 1Lro’ng). Hén hop nay
dugc hoi luu trong 14 gid va duge ¢b. Can dugc hap thu trong H,O (15ml) va
rira bang EtOAc (2 x 30ml). Lép nuéc duoc tach va diéu chinh dén do pH=5
bﬁlng HCI dic. Chat két tua duoc loc, rira béng H,O va lam kho dé tao ra 3,70g
(80%) hop chit theo d& muc 1a chit rin mau trang duc. LC/MS: m/z (ES+) 334
(M+Na)".

0O ¢ “NBoc ﬁ (\NH
o __POCH_, 4 \N/\).
N H,0 N .
0" N0 ' ¢ TNTTo
H H

Hop c‘hﬁ't} 12.4. 6—(:io~3;(13iperiﬂin—4---ylj;>yrimidin—2,4(lH,3H)—di0n. Hon
hop chira hgp chit 12.3 (2,55g, 8,‘.‘9mm0‘l) Vi PC‘CI; (10ml, '100,65mmo],) duoc
bd sung timg giot H,0 (0,4 1mli, 223781'11m01). I—-ISﬁ hop nay duoe khudy 6 120°C
trong 30 phut va sau dé c6. Phin can dugc thu ldy can than trong nudc da (20g).
Vao hdn hop nay, bd sung timg pflﬁn K,COj5 (~8,0g) cho dén khi d6 pH ~7. Chét
két tia duoc loc, rira bang >0 (20ml) va EtOAc (50ml). Nguyén liéu thu duoc
duoc lam kho dé tao ra 1,45g (77%) hop chét theo dé muc 1a chét rin mau tring
duc. LC/MS: m/z (ES+) 230 (M+H)".
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Hop chéat - 12.5. 6-clo-3-(1-(metylsulfonyl)piperidin-4-yl)pyrimidin-
2,4(1H,3H)-dion; Hon hop chira hop -chét 12.4 (380mg, 1,65mmol, 1,0 dueng
luong) va CH,Cly (8ml) duge bo sung EtsN (0,70m!; 4,95mmol, 3 duong luong)
va metansulfonyl clorua (0,23ml, 2,5mmol, 1,5 dvong luong). Hon hop nay
duoc khudy & nhiét d6 phong trong 2 gitr va sau dd dap tit bang H,O (3ml) dé
tao ra chat két tha. Chat két tha duoc loc va duoe rira béng CH,CL (3 x 3ml).
Dich loc dugc ¢d dén ~ 1,5ml. Loc 1an két tha th(r hai sau do rtra b%mg H,O (2 x
1ml) va CH,Cl, (3x 2ml). Céc phin két tia duoc két hop dé thu duoc 320mg
(63%) hop chat theo dé muyc 1a chit rén mau tring duc. LC/MS: m/z (ES+) 308
(M+H)*. '

-0 .
~. ST = e

0O N7 ~ ST

1 | O pn N, o N

LA Il Jo°
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Hop chat 12 {S)-53-(1-(metylsulfonyl)piperidin-4-yl)-6-(1-

phenyletylamino)pyrimfdin~2_,4(}7§>>'§,31—}’}~jion‘. Hon hop chia hop chat 12.5
(20mg, 0,665mmol) va (S)-o-metylbenzylamin (180mg, 1,5mmol, 23 duong
luong) duoc khudy & 125°C trong 1 gior HAn hop nay dudc cd dudi ap sudt gidm,
hoa tan trong CH;OH va loc. Dich loc duogc tinh ché bang RP-HPLC didu ché
rira giai bang gradient tuyén tinh 20% dén 100% CH;CN trong H,O (dém axit
formic 0,1%) trong 40 phut dé tao ra 16mg (63%) hop chat theo d& muc 1a chit
rin mau tring duc. LC/MS: m/z (ES+) 393 (M+H)". 'H-NMR (400 MHz,
DMSO-ds): & ppm 9,40 (br s, 1H), 7,35-7,25 (m, 4H), 7,15 (m, 1H), 6,55 (s,
1H), 4,58 (m, 1H), 4,42 (m, 1t), 4,30 (s, 1H), 3,52 (m, 2H), 2,79 (s, 3H), 2,70 -
2,62 (m, 2H), 2,50-2,48 (m, 2H), 1,48-1,38 (m, 2H), 1,32 (d, I = 6,8 Hz, 3H).
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Vi du 13. Quy trinh diéu ché (S)-metyl 4-(2,6-d1oxo0-4-(1-phenyletylamino)-2,3-

dihydropyrimidin-1(6H)-ylpiperidii-i-carboxylat. -

@ / \*NH | | . ’i /
/u ‘ N ‘J
r\ JL A
/L\ MeOCOCi . R S
—_— : L
EtzN, CH,Cl, N \\o
H -

Hop chét 13.1. Metyl 4-(4-clo-2,6-dioxo-2,3-dihydrepyrimidin-1(6H)-
yl)piperidin-1-carboxylat. Hon hop chira hop chat 12.4 (115mg, 0,5ramol, 1,0
duong luong) va CH,Cl, (2ml) dugc bo sung EN (0,14ml, 1,5mmol, 3,0 duong
lwong), sau dé metyl cloformat (95mg, 1,0mmol, 2,0 duong lugng). Hon hop
nay duoc khudy & nhiét do phong trong 1 gio, pha logng véi CH,Cl, (8ml), duoc
rira bang dung dich bdo hoa NaHCO; (1ml), H,O (1ml), nuée mudi (1ml), dugce
lam kho bang Na2S04 khan va dugc c6 dé tao ra 105mg (73%) chit rin mau
trang duc. LC/MS: m/z (ES+) 288 (M+H)".
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" Hop chat  13.(S)}metyi 4-(2.6-dicxo-4-(1-phenyletylamino)-2,3-
dihydropyrimidin-1(6H)-yl)piperidin- I -carboxylat. Hon-hgp chia hop chit 13.1
(58mg, 0,20mmol) va (S)-a-metylbenzylamin (240mg, 1,5mmol) dugce khudy &
120°C trong 0,5 gid. Hop chit theo dé muc dugc diéu ché theo quy trinh twong
tu nhu quy trinh duoc str dung cho quy trinh diéu ché hop chit 9 dé tao ra 40mg
(63%) hop chat theo d& muc 12 chét rin mau tring duc. LC/MS: m/z (ES+) 373
(M+H)". 'TH-NMR (400 MHz, CDCl5): & ppm 9,85 (s, 1H), 7,29-7,15 (m, 5H),
5,75 (brs, 1), 4,80 (m, 1H), 4,60 (s, 1H), 4,35 (m, 1H), 4,20 - 4,00 (m, 2H), 3,58
(s, 3H), 2,80 - 2,70 (m, 2H), 2,46 (m, 2H), 1,50 (i, 2H), 1,38 (d, J = 6,7 Hz,
3H).
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Vi dy 14, Quy winh  den ché 3-«(R)-sec-butyl-6-({S)-1-(3-
metoxyphenyljetylaiinojpyrimidiie- 2,4 1 H 3 H -dion.

NH (0] 1) CH.GCL :
2 NaCH, MeOH, H,O 4y =
PN I\Nco 2) NaGH, MeOH, H, NH, =

[0002] }Igfp chét 14.1. ( RT)~l~sec--ln1fﬂﬁre. Benzoyl‘ isv'oxyahat A(5,3I6g,
36,5mmol, 1,05 duong lugng) dugc hoa tan trong CHzClz (20ml) va lam vlanh
dén 0°C trong bdn da. (R)-butaﬁ—zua.mﬁl (2,54¢, 34,7mmol, I duong lugng)
trong CH,Cl, (10ml) dugce bd sﬁng can thin vao trong.lt’lc khudy. Hon hop nay
duoce dé khudy trong 3 gio & nhiét d6 phong. Sau khi phan tmg duoc danh gid 1a
hoan thanh, hon hop nay duge cé. Phan c¢in duoc phan tan trong Et;O (20ml) va
duoc loc. Chit rin "duqc'du’a vao hdn hgp ty lc 1:1 chira CH30OH va H,O
(200ml) sau d6 bd sung NaOH (6,9g, 174mmol, 5 duong lugng). Phan Umg dugc
khudy qua dém o nhiét 46 phong. CH;OH duge bdc hoi tir dung dich va két taa

tao ta (1,66g, 39%) duoc thu tav. LO/MS: m/z (88+) 117 (M+EH)*,

Qs

NH, = CHy(CO,0EL), Lo
e NaOEt - i/ y

i EtOH o A

H o7

Hop chét 14.2. (R)—l~se’c-buty]pyrimidin—2,4,6(1H,3H,5H)~tri0n. Hop
chét 14.1 (1,66g, 14,3mmol, 1,0 duong luong) duoc hoa tan ﬁ‘dng EtOH (] Oml),
va dietyl malonat (1,8ml, 15,7mmél, [,1 duong lugng), va NaOEt (5,6ml,
17,1mmol, 1,2 duong luong) duoc bo sung vao. Phan ‘L"rng duoc khuéy o 80°C
trong 2 gid va sau d6 lam lanh dén nhiét do phong. Nude (20ml) duoc bd sung
vao va sau do EtOH duoc loai b%mg cach béc hoi. KHSO, (du) duge bd sung vao
dé gay bdo hoa 16p nuéce, sau d6 duoc chiét véi EtOAc. Phan 16p hitu co gop lai
duoc 1am kho bang MgSO4 khan va duogc ¢6 dé tao ra 1,6g (61%) hop chét theo
dé myc 14 phan cin thé duogc sir dung ma khong can tinh ché tiép. LC/MS: m/z

(ES-) 183 (M-Hy.
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Hop chit 14.3. (R)-3-sec-butyl-6-clopyrimidin-2,4(1H,3H)-dion. Hén
hop chtra 14.2 (1,6g, 8,7mmol, 1 duong iuong) va POCls (648uL, 7,0mmol, 0,8
duong luong) trong CH3CN (10ml) duoc khuay ¢ 90°C trong 2 gid. B6 sung
POCl; (0,8 duong luong) va khudy ¢ 90°C trong 3 gidr. Phan tmg dugc 1am lanh
dén nhiét do phong, dap tit can than bang CH3OH (10ml), khudy trong 30 phut
va tinh ché bing HPLC pha thong thudong 0-25% CH;OH/CH,Cl, sau dé
CH;OH nhanh. San phim va nguyén liéu bét dau duoc dong rira giai. Hon hop
nay dugc ¢d, cin duoc hap thy trong CH3CN (10ml) va bo sung POCI; (648 uL).
Phan dng duogc khuay 6 90°C trong 3 gio va sau do lam lanh dén nhiét do
phong. Phan tng duge dap it can than bang CH;OH (10ml) va khudy trong 30
phut. Hon hop phéan tng duge tinh ché bang HPLC pha théng thudong véi diéu
kién trén, duoc ¢b va duge lam khé trong chan khong dé tao ra 450mg (32%)

hop chét theo dé myc 1a chét rfin mau tring duc. LC/MS: m/z (ES-) 201 (M-H)".

e ey Vo o
Lo | @ﬂ. N

Hop chdt 14  3-(R)-sec-butyl-6-((S)-1-(3-
metoxyphenyl)etylamino)pyrimidin-2,4(1H,3H)-dion. Hon hop chira hop chat
143  (150mg, 0,74mmol, 1,0 duong luong) trong  (S)-1-(3-

metoxyphenyl)etanamin (400uL) nguyén chat dugc khudy qua dém & 90°C.
Phén tmg dugce tinh ché bang RP-HPLC diéu ché trén hé Agilent véi gradient [a
0-40% CH;CN trong H,O trong 45 phat dé tao ra 13mg (6%) hop chét theo dé
muc 1a chét rin mau tring dyc. LC/MS: m/z (ES+) 318 (M+H)". "H-NMR (400
MHz, DMSO-dg): 8 ppm 9,,9 (s, U{) 7,28 (t, F = 8,1 Hz, lH) 6,94-6,88 (m,
2H), 6, 8/1 (dd T—— 7 HL IH) 6,51 (d, J = 6 4 Hz IH) 4 77 4,59 (m, 1H),
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4,47 (m, 1H), 4,35 (s; 1H), 3,76 (s, 3H), 1,98-1,84 {m, 1H), 1,61 (m, 1H), 1,39
(d,7=6,7 Hz, 3H), 1,25 (d, ] = 6,9 Hz, 3H), 0,70 (t, I =7,4 Hz, 3H).

Vi du 15. Quy trinh diéu ché (S)-6-(1-phenyletylamino)-3-(pyridin-3-
yDpyrimidin-2,4(1H,3H)-dion.

1) DCM

o~ NH; /?L 2) NaOH, MeOH, H,0 ~ 0
| =

Ny + Ph” TNCO — ~ NaN,

Hop chat 15.1. 1-(pyridin-3-ylure. Benzoyl isoxyanat (3,28g,
22,3mmol, 1,05 duong lugng) duoc che vac CH,ClL (30ml) va lam lanh dén -
10°C. Pyridin-3-amin (2g, 21,2mmol, 1 duong luong) dugc bd sung vao timg
phan trong lac khudy. Hon hop nay duge dé khudy trong 3 gid & nhiét d6 phong.
Sau khi phan ving duge danh gid ia hoan thanh, ¢ va sau d6 duge dua vio hon
hop ty & 1:1 chita CH30H va H,O (100ml), sau d6 NaOH (4,25 g, 166,3mmol, 5
duong luong). Phan Gng dugc cTéq cho khudy qua dém & nhiét d6 phong, ¢6 dén
kho, va sau d6 duoc cit ddng soi ba lin véi toluen. Hon hop chira CH;OH 10%
trong EtOAc (100mL) dugc bo sung vio chit rén va khudy trong 10 phut sau d6
loc. Chét ran duoc tao huyén phu va dugc loc thém hai rlﬁn nita. Dich loc gdp lai
duoc loc mot 1an nita dé loai chat rin bét ky di qua phéu va duoc cb. Phén cin
duoc nghién voi EtOAc (5ml) va lam khé trong chan khong détaora 35 g
nguyén li¢u tho (chit rin mau tring duc) dugc st dung ma khong cin tinh ché

thém. LC/MS: m/z (ES+) 138 (M+H)".

NaOEt .

I IV Tyl -
EtOH

_ N
_ CH,(CO,0Et), ' )OJ\ J\/\\J
. > 0] : . ' N ’
A

Hop chit 15.2. 1-(pyridin-3-y!)pyrimidin-2,4,6(1H,3H,5H)-trion. Hop
chét 15.1 (3,0g, 21,8mmot, 1,0 duong lrong) duoc bo sung EtOH (20ml), sau do

b6 sung dietyl malonat (2,75m!, 24,1mmol, 1,1 duong luong), va NaOEt (8,5ml,
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26 3mm0[ 1,2 duong luong). Phan tng duge khudy & 85°C qua dém va sau d6
lam lanh dén nhiét do phong. Nude (100ml) duoc bd sung chdm sau d6 than
trong b sung natri bicacbonat (8 g). Hdn hop tao ra duoc rira ba lén vai EtOAc.
Lép nude duge ¢6 dén 50ml va bd sung CHZOH (150ml). Chét két tha duoc loai
béng cach loc va dich loc duoc ¢6. Cin thu duoc duoc tinh ché sic ky nhanh
(silica gel, 0-25% CH;OH/CH,CL) dé tao ra 1,70g (38%) hop chit theo dé muc
[a chét ran mau vang nhat. LC/MS: m/z (ES+) 206 (M+H)".

N
AN @] o
(lf F (N J}
NN POCH T T
,,,,, .. CHLCN _ I\ |
()‘/ ~ DR

E%Q’pbchét“l‘i 3. 6-¢ f‘w 3-(pyridin- 3 yfsmmmmn 2 1( ',BH\ chon Hon
hop chaﬁ hc_rp chét 15.2 (700mg, 3,4Tmmol, 1,0 duang ‘uorng) mP')U ()53pr
2,7Tmmol, 0, 8 duong lu"ong\ trong CH3CN (1 Omiy) duge khmy & 90°C trong 2
gid. Bb sung POCI; (0,8 duong 1110115 ) va tlep.tl;u, lglluay' & 90°C trong 2 gid. B6
sung POCl; ( 1,6 duong lugng) sau do thin trong bo sung H,O (150 ul 2,5 duong
lwong) Phan tng duoc khudy qua dém & 90°C. Sau khi lam lanh dén nhiét do
phong, hdn hop nay dugc loc va chét rin duoc rira ki bang CH;OH (1ml). Etyl
axetat (20ml) duoc bd sung vao dich loc va két tia tao ra duge thu gom bing
cach loc va 1am khé trong chan khong dé tao ra 230mg (30%) hop chit theo dé
muc 14 chét rin mau vang nhat. LC/MS: m/z (ES+) 224 (M+H)".

L“J 2
)1 > P r\H2 R ﬁN S~
N | \/ L

"Hop chat 15, (8)-6-(1-phenyiatylamino)-3-(pyridin-3-yl)pyrimidin-
2,4(1H,3H)-dion. Hon hoo chita 15.3 (100mg, 0,45mmol, 1 duong luong) trong
(S)-(-)-o-metylbenzylamin tinh kliiét(500 ul) duge khudy qua dém & 100°C,
Sau khi 1am mét, phan tng duge tinh ché bang RP-HPLC diéu ché trén hé thong

Agilent véi gradient la 0-40% CH;CN trong HoO trong 45 phut, sau do tinh ché
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[an tht hai trén dia TLC didu ché (2000 um) véi 7% CH;OH/CH,Cl, dé tao ra
39,5mg (28%) hop chat theo d& muc. LC/MS: m/z (ES+) 309 (M+H)". "H-NMR
(400 MHz, DM.SO-d6): o ppm 11,15 .(s, 1H), 8,49 (dd, J = 4,8, 1,4 Hz, 1H), 8,34
(d, J = 2,4 Hz, 1H), 7,65-7,58 (m, 1H), 7,44 (dd, J= 8,1, 4,8 Hz, 1H), 7,37 (m,
5H), 7,26 (m, 1H), 4,61-4,53 (m, 1H), 4,48 (s, |H), 1,39 (d, J = 6,8 Hz, 3H).

Vi dy 16 | Quy  ftrinh didu  ché (S)-3-(isoxazol-3-yl)-6-(1-
phenyletylami no)pyrim}' din-2,4(1H,3H)-dion (16).

ng chat theo d& muc dugc diéu ché theo quy trinh gibng nhu cac quy
trinh dung dé diéu ché hop chéat 15 ngoai tfl‘r isoxazol-3-amin duogc sfr‘dung thay
thé cho pyridin-3-amin. LC/MS: m/z (ES+) 299 (M+H)". '"H-NMR (400 MHz,
DMSO-dg): & ppm 8,96 (s, 1H), 7,38 (d, J = 3,9 Hz, 4H), 7,28 (dd, J = 8,4, 4,3
Hz, 2H), 7,10 (s, 1H), 6,63 (s, 1H), 4,74-4,52 (m, 1H), 4,48 (s, 1H), 1,44 (d, J =
6,6 Hz, 3H). |

Vidu 17. Quy trinh didu ché (S)-6- ((1-(3-(1H-pyrazol-1-yl)phenyl)etyl )Jamino)-
3- 1<;0propylp/r1m1dm z 4(1H %H) dion (17).

]

|
Ch o e
NS N /J§

Hop chét theo dé muc dugc didu ché bing phan fmg két hgp Ullman
(P.E. Fanta. "The Ullmann Synthes is of Biaryls". Synthesis, 1974, 9-21) cia
hop chét 35 véi 1H-pyrazol trong sy ¢6 mit clia dong iodua, xesi cacbonat, va

trans-N,N'-dimetylxyclohexan-1,2-diamin. LC/MS: m/z (ES+) 340 (M+H)*, 'H-
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NMR (400 MHz, CD;0D): § ppm 8,26 (s, 1H), 7,70 (m, 2H), 7,66 (m, 1H), 7,51
(m, 1H), 7,34 (m, 1H), 6,55 (s, L), 5,05 (i, 1H), 4,62 (m, 1H), 1,58 (d, T = 6,8
Hz, 3H), 1,37 (m, 6H).

Vidu 18. Quy trinh diéu ché hop chat Pyrimidindion bo sung,.

Céc hop chit frong Bang Bang | duge di¢u ché theo céc vi du duge mo

ta trén.

Béang 1. Hop chat va s li¢u phén tich

Cau truc

Hop chat so.

6 vi du

SO khoi lwvong quan sat dugce

va/hodc "H NMR

274(M+H)*
O
JLNl\ oR 'H-NMR (400 MHz, CD;OD): §
| -
U/\jl?{i} 3)\) ppm 7,42 - 7,22 (m, SH), 5,06 -
NF . 4,94 (m, 1H), 4,49 (m, 1H), 1,49
(d,J=7,0 Hz, 3H), 1,36 (m, 6H).
304(VHH)"
HLNMR (400 MHz, CDCl): 8
20R pem 10,39 (br s, 1H), 7,29 - 7,23
i (m, 1H), 6,88 - 6,79 (m, 3H), 5,31
o [N ™~ T
: (br s, 1H), 5,09 (m, 1H), 4,78 (br s,
/| I M 1 ). 5,09 (m, 1H)
1 H 1H), 4,48 - 4,34 (m, 1H), 3,80 (s,

3H), 1,51 (d, J = 7,0 Hz, 3H), 1,44

121,38 (m, 6H).
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Cau trac

Hop chat so.

So vi du

S6 khéi lvong quan st dugc

va/hodc '"H NMR

304(M-HH)

IH-NMR (400 MFHz, CD;OD): &
ppm 7,26 (t, J = 7,9 Hz, 1H), 6,92 -
6,85 (m, 2H), 6,85 - 6,80 (m, 1H),
5,01 (m, 1H), 4,45 (d, J = 7,0 Hz,
1H), 3,79 (s, 3H), 1,48 (d, T = 7,0
Hz, 3H), 1,37 (d, J = 7,0 Hz, 6H).

)
o

304(M+H)*

"H-NMR (400 MHz, CD;0OD): §
ppm 7,29 - 7,17 (m, 1 H), 7,00 (d,

J=7,4 Hz, 1 H), 6,93 (m, 1 H), 5,05

- 4,97 (m, 1 H), 4,83 (s, 1 H), 4,80 -
4,74 (m, 1 1), 3,89 (s, 3 H), 1,45
(4, J=6,7 Hz, 3 H), 1,38 - 1,34 (m,

6 H).
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- Cau tric

Hop chat s6.

SO Vi du

|
|
1 .
i
l

56 khot luong quan sat dugce

va/hodc '"H NMR

24

288(M-+H)"

| "H-NMR (400 MHz, DMSO-dq): &

ppm 9,76 (brs, 1H), 7,41 - 7,13 (m,
5H), 6,50 (d, J = 7,0 Hz, 1H), 4,88
(m, 1H), 4,31 (d, J = 2,4 Hz, 1H),
424 (m, 1H), 1,83 - 1,58 (m, 2H),
1,35-1,10 (m, 6H), 0,83 (m, 3H).

288(M+H)*

'H-NMR (400 MHz, DMSO-dg): [
ppm 7,46 - 7,29 (m, 4H), 7,27 -
7,21 (m, 1H), 6,27 (d, T = 9,0 Hz,
111, 6,08 (br s, 1H), 5,13 (m, 1H),
4,98 (m, 1H), 1,78 (s, 3H), 1,46 (m,
3H), 1,29 (m, 6H), |

26

292(M+H)*

'"H-.NMR (400 MHz, CDCL): &
ppm 10,45 (br s, 1H), 7,30 - 7,23
(m, 2H), 7,16 - 7,01 (m, 2H), 5,13
(dt, T = 13,8, 7,0 Hz, 1H), 4,99 (br
s, 1H), 4,74 - 4,63 (m, 2H), 1,55 (d,
J = 6,7 Hz, 3H), 1,43 (m, 6H),
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Cau trac

tlop chat 0.

SO vidy

50 khoi lugng quan sét dugce

- va/hodc 'H NMR

27

292(M-+H)"

'H-NMR (400 MHz, CDCL): &
ppm 10,28 (br s, 1H), 7,36 - 7,28
(m, 1H), 7,06 (d, J = 7,8 Hz, 1H),
7,02 - 6,93 (m, 2H), 5,17 - 5,04 (m,
1H), 4,95 — 4,82 (m, 1H), 4,75 -
4,70 (m, 1H), 4,50 - 4,40 (m, 1H),
1,53 (d, J=17,0 Hz, 3H), 1,46 - 1,37

(m, 6H),

308(M+H)*

'H NMR (400 MHz, CD;OD): 8
ppm 7,39 - 731 (m, 2H), 7,29 -
7,3 (m, 2H), 5,01 (m, TH), 4,50
(¢, 1= 6,7 Hz, 1H), 1,48 (d, ] = 7.0
Hz, 3H), 1,37 (d, ] = 7,0 Hz, 6H),

29

304 (M+H)"

'{ NMR (400 MHz, CD;OD): &
ppm 7,38-7,26 (m, 5H), 5,04-4,97
(m, 1H), 4,56 (dd, J = 7,4, 3,9Hz,
1H), 3,67-3,63 (m, 1H), 3,56-3,51
(m, 1H), 3,37 (s, 3H), 1,36 (m, 6H).
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Cau truc

Hop chat s6.

S6 vidu

86 khoi lugng quan sat duoc

va/hodc '"H NMR

(@] J\
e
X N N/g‘o
! P H H
=

F

292(M+H)*

'H-NMR (400 MHz, CD;OD):
ppm 7,34 (m, 2H), 7,08 (m, 2H),
5,07 - 4,95 (m, 1H), 4,50 (q, J = 6,8
Hz, 1H), 1,48 (d, J = 6,7 Hz, 3H),
1,37 (m, 6H). |

4 &5

306(VHH)"

'H-NMR (406 MHz, CDCL): 6
ppm 9,70 (brs, 1H), 7,39 - 7,22 (i,
5H), 5,19 - 5,07 (m, 1H), 4,85 (br s,
iH), 4,73 - 4,61 (m, 1H), 1,88 (dg,

| 7=14,3,7,0 Hz, 2H), 1,45 (m, 6H),

0,96 (t, ] = 7,4 Hz, 3H).

32

4&5

310(M+H)"

'H-NMR (400 MHz, CDCly): &
ppm 9,89 (br s, 1 H), 7,40 - 7,29
(m, 1 H), 7,13 - 6,95 (m, 3 H), 5,12
(m, 1 H), 5,02 - 4,87 (m, 1 H), 4,82
- 4,69 (m, 1 H), 1,59 (d, ] = 6,7 Hz,
3 H), 1,42 (m, 6 H),
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Cau trie

Hop chat sé.

S0 vi du

S6 khoi lugng quan sat duoc

va/hodc '"H NMR

O ’\‘ - N
| | =B
7

0
A A

|
/‘\_IN[ /go

322(MH+H)*

'H-NMR (400 MHz, CDCly): 3
ppm 9,50 (br s, 1H), 7,30 (dd, J =
9,00, 7,83 Hz, 1H), 6,93-6,90 (m,
3H), 5,19 - 5,04 (m, 1H), 4,88 (m,
1H), 4,75 (m, 1H), 3,79 (s, 3H),
1,59 (d, J = 6,7 Hz, 3H), 1,43 (d, ]
~7,0 Hz, 6H).

310(MHH)"

H-NMR (300 MHz, DMSO-dg): &
ppm 9,74 (s, 1H), 7,32 - 7,24 (m,
2H), 7,21 - 7,13 (m, 1H), 6,60 (s,
1H), 4,95 - 4,86 (m, 1H), 4,69 -
4,62 (m, 1H), 4,32 (s, 1H), 1,49 -
1,42 (d, T = 6,6 Hz, 3H), 1,28 - 1,26
(d, J = 6,9 Hz, 6H).
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Cau truc

Hop chét sb.

S6 vi du

S6 khoi lwong quan sat duge

va/hoic 'TH NMR

352(M+H)*

'H-NMR (300 MHz, DMSO-dg): &
ppm 9,85 (s, 1H), 7,59 (s, 1H), 7,48
(m, 1H), 7,38 - 7,32 (m, 2H), 6,59
(d, I = 5,4 Hz, iH), 4,95 - 4,88 (m,
LH), 4,57 - 4,50 (m, 1H), 4,36 (s,
1H), 1,41 (d, I = 6,6 Hz, 3H), 1,25
(d, J = 6,9 Hz, 6FL).

1 &5

274 (M+H)"

'H-NMR (300 MHz, DMSO-dg): 8
ppm 9,96 (br s, 1H), 7,39-7,24 (m,
5H), 6,58 (d, J = 6,6 Hz, 1H), 4,38
(s, 1H), 428 (q, J = 6,9 Hz, 1H),
3.65 (q, ] = 6,6 Hz, 2H), 1,78-1,66
(m, 2H), 0,99 (t, J = 6,9 Hz, 3H),
0,86 (t, J = 7,2 Hz, 3H).
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Cau truc

Hop chat so.

So vi du

S6 khoi lugng quan sat duge

va/hoic '"H NMR

272 (M+H)"

H-MMR (400 MHz, DMSO-dg): §

o 3 ppm 9,83 (s, 1H), 7.37 (m, 4H),
_ ﬁ_liﬁ_?/ﬁ—"s - 726 (m, 1H), 6,52 (m, 1H), 4,50
[ngf NN [ &5 (m, 1H), 4,33 (s, 1H), 2,37 (m, 1H),
~ 1,41 (d, J = 6,8 Hz, 3H), 0,85 (m,
. ) 2H), 0,60 (m, 2H).
309(M+H)*
'H-NMR (400 MHz, DMSO-de): &
38 ppm 10,92 (s, 1H), 8,57 — 8,42 (m,
OlL f}i] 1H), 7,85 (ddd, J =7.,8, 7,8, 1,7 Hz,
s NS | |
JL ,tj L ] ; 1H), 7,46 — 7,31 (m, SH), 7,32 —

7,19 (m, 2H), 7,13 (m, 1H), 4,67 —
4,52 (m, 1H), 4,41 (s, 1H), 1,39 (d,
J = 6,8 Hz, 3H).
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Cau trac

Hop chit sé.

S6 vi du

86 khéi lugng quan sat duoc

va/hoic 'H NMR

39

312{M+H)"

H-NMR. (400 MHz, DMSO-dg): &
ppm 7,65 (d, J = 2,2 Hz, 1H), 7,41
— 735 (m, 5H), 7,32 — 7,24 (m,
1H), 6,77 (d, J = 5.9 Hz, 1H), 6,04
(d,J=2,1 Hz, 1H), 4,63 — 4,55 (m,
1H), 4,42 (s, 1H), 3,79 (s, 3H), 1,44
(d, ] =6,7 Hz, 3H).

299(M+H)*

'H-NMR (400 MHz, DMSO-dq): &
ppm 11,07 (s, 1H), 8,93 (s, 1H),
7,43 — 7,31 (m, 4H), 7,31 — 7,04
(m, 2H), 6,59 (s, 1H), 4,62 (m, 1H),
4,43 (s, 1H), 1,40 (d, J = 6,7 Hz,
3.

/
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Cau tiac

Hogp chat s6.

So vi du

50 khoi lugng quan sat duoc

- va/hoic '"H NMR

SATVHH)
'H-NMR (400 MHz, CDCL): §
ppm 10,42 (s, 1H), 8,67 (s, 1H),

o 41
Ny"’:‘::?‘f 3 *.‘"JL"?‘J'HH L 8713 (S: l{{): 7>71 (Sa lH)a 7361 (In,
‘%f“**x{%fwﬂﬁﬁa 1H), 7,51 (m, 1H), 7,37 (m, 1H),
s ' 1
~ / 541 (m, 1H), 5,13 (m, 1H), 4,68
(m, 1H), 4,55 (m, 1H), 1,59 (d, J =
6,8 Hz, 3H), 1,44 (m, 6H).
354(M+H)
'H-NMR (400 MHz, DMSO-de): &
0] .
Nk\/ | - i\N/l\ 42 ppm 9,85 (s, 1H), 7,52 (m, 1H),
: 7.39 (i ] 4 (
\ NTY\H \H/J% L 7,39 (m, 2H), 7,34 (m, 2H), 6,94
Z (m, 1H), 6,60 (m, 1H), 4,90 (m,
(7 R |

H), 4,62 (m, 1H), 438 (s, 1H),
2,26 (s, 3H), 1,44 (d, J = 9,2 Hz,
3H), 1,28 (d, J = 9,2 Hz, 6H).
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Can trac

Hop chat so.

56 khoi lugng quan sit duoc

va/hodc '"H NMR

17

359(M-+H)"

'H-NMR (400 MHZ, DMSO-de): 6
ppm 9,84 (s, 1H), 7,62 (s, 1H), 7,42
(m, 2H), 7,12 (d, J = 7,2 Hz, 1H),
6,61 (bs, 1H), 4,91 (m, 1H), 4,69 —
4,43 (m, 3H), 4,34 (s, 1H), 4,09 (m,
2H), 1,42 (d, J = 6,8Hz, 3H), 1,28
(m, 6H).

5

| 3V 4

'HLNMR (400 MHz, CD;OD): &
| ppm 7,28 - 7,13 (m, SH), 4,52 (m,
151, 4,39 (m, 261), 2,22 (m, 2KD),
1,69 (m, 26), 1,54 (m, 1R), 1,44-
1,40 (m, 2H), 1,40 (d, J = 6,7 Hz,
3H), 1,30 - 1,20 (m, 2H), 1,20 -
1,08 (m, 1H).
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Hop char s0.

So vi du

S6 khoi lugng quan sat dugce

va/hodc TH NMR

308(M-+H)"

"H-NMR (400 MHz, CDCl;): §
ppm 9,84 (s, 1H), 7,43 - 7,17 (m,
6H), 7,12 (d, J = 7,3 Hz, 2H), 7,05
(d, J = 6,8 Hz, 2H), 5,55 (br s, 1H),
4,68 (s, 1H), 4,25 (m, 1H), 1,18 (d,
J=6,7 Hz, 3H).

46

15

260

(M-+)*

'H-NMR (400 MHz, CD;OD): &
ppm 7,37 - 7,30 (m, 4H), 7,10 -
7,06 (m,‘ 1H), 4,55 (s, 1H), 4,51 (q,
=67 Hz, 1H), 3,81 (g, J= 7,0 Hz,
2H), 1,50 (d, J = 7,0 Hz, 3H), 1,11
(t,J = 7,0 Hz, 3H). |
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Cau truc

Hop chét sb.

SO vi du

S6 khoi luong quan séat duge

va/hodc "TH NMR

246
(M+H)*
'H-NMR (400 MHz, DMSO-de): &
0 47 ppm 10,02 (s, 1H), 7,38 - 7,30 (m,
_ lg"l ;};-—f 4H), 7,26 - 7,22 (m, 1H), 6,56 (s,
E”“ f»v-'”‘“g?;-’"*ﬁ*" 0 15 1H}, 4,52 (a, ] = 6,7 Hz, 1H), 4,39

(s, 1H), 2,97 (s, 3H) 1,40 (d, T = 6,7
Hz, 3H),

Vi du 48. Quy trinh diéu ché (S)-6-((1-phenyletyl)amino)-3-propylpyrimidin-
2,4(1H,3H)-dion. |

|

ocn-Sis j\
/\/
—— H,N” N
HoN CHClL,  ° H

Hop chit 48.1.1-propylure. Dung dich dd duogc khudy chta n-
propylamin (2,15g, 36,5mmol, 1,00 duong lugng) trong CH,Cl, (35ml) ¢ 0°C,
bd sung nhé giot trimetylsilyl isoxyanat (4,94g (d6 tinh khiét 85%), 36,5mmol,
1,00 dwong luong). Hon hop phén Gng duge khudy & nhiét do phong trong 72
gio va sau d6 dugce lam lanh dén 0°C. Han hop da lanh dugc dap tt béng cach
b sung tirng giot CH3OH (10ml} va duoc ¢6 dudi ap suat giam. Chat rén tao ra

dugce phan tan trong B0 (30ml) va dugc lgc. Chat ran duge rira tiép bang Et,O
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(30ml) va duge lam kho dé thu duoc 2,02 (38%) hop chét theo dé muc la chat

rin mau tring.

j CH,(COOE), IL o

HNT N NaOMe, MeOH, th fury

[0003] Hop chat 48.2. 1-propylpyrimidin-2,4,6(1H,3H,5H)-trion.
Hop chat 48.1 (600mg, 5 ,88mmol, 1,00 duong lucmfr) trong CH3;OH (1ml) dugc
b6 sung dietyl malonat (960mg, 6,0mmol, 1,02 dwong lugng) va natri metoxit
(1ml, NaOCH; 25% trong CH;04 theo trong lwong). Hon hop phan tmg duoc
gia nhiét troag binh phin tGing vi séng & 136°C trong 1 gid. Hon hop nay duoc
lam méat va diege didu chinh can than dén do pH=3 bing HCI ‘dac. Chéat dé bay
hoi bi loai bé va H,O duogc bo sung (lOml)‘. Chét ran két tha va duoge lqc. No con
dugc rira thém bang H,O (101111)' va lam khé dé thu d‘dqé 560mg (56%) hop chét

& tiéu deé l1a chat ran mau trang.

(@) @]

N/\/ POCI3_» rj\'}l\/\\’/
N/go CI \\N/ \\O
H H

Hop chét 48.3. 6-clo-3-propylpyrimidin-2,4(1H,3H)-dion. Hop chat 48.2
(560mg, 3,30mmol) va POCl; (2ml) duge bd sung vao binh ap luc vach day ma
~ sau d6 binh nay dugc ddy kin. Dung dich tao ra dugc gia nhiét dén 70°C va
khudy trong 50 phdt sau man chén néng. Hén hop phan tung duwgc lam mat va
dugc ¢6 dudi ap sudt giam. Bo sung vao can thu duoc CH,Cly (30ml), sau dé
CH,Cl; dﬂrqc loai dudt ap Suat giam. Thuyc hién budc bd sung va bde hoi CH,Cl,
(30ml) mot lan nita va sau d6 cin thu duoc pha lodng véi CH,Cl, (50ml). Bo
sung can than vao 16p hitu co dung dich béo hoa NaHCO; (50ml). Cac 16p duoc
phan tach va 16p hitu co duge rira thém bang H,O (30ml) va nude mudi (30ml).

Lép hitu co duge co va duge tinh ché bang sac ky ¢ot nhanh (silica gel, sir dung
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EtOAc 10% trong CH,Cl,) dé thu dugc 160mg (26%) hop chét theo d& muc 1a

chat ran mau trang.

Dioxan, EGN, ~ N7
130°C, 2 git, MW B

O
CI/EH/ILO + NH2 | ©Aﬁ ”/&O

Hop  chat 48, ( S)~6—-((.1--phenyletyl)amino)—’j-propylpyrimidin—
2,4(1H,3H)-dion. Hop chat 48.3 (160mg, 0,85mmol, 1,0 duong lugng) trong
1,4-dioxan (1,5ml) duge bo sung B6N (200ul) va (S)-o-metylbenzylamin
(235mg, 1,94mmol, 2,3 dl.r(ing tuomg). Hon hop nay duoc gia nhiét trong binh
phan Ung vi séng ¢ 130°C trong 2 gio. Hén hop nay dugc lam mat va dugc co.
Cén thu dugc dugce xu ly voi hén hop HO:CH;CN t_/ 1€ 8A:3 tao ra }gét tha. Chat
ran duoc loc va dugc rtra .lén lugt bang H,O (101111) va EtOAc (10ml). Chét rén
duge 1am kho dé tao ra 67mg (29%) hop chit theo dé muc 14 chét rin mau tréing.
LC/MS: m/z (ES+) 274 (M+H)*". 'TH-NMR (400 MHz, DMSO-dg): 8 ppm 9,92
(br s, 1H), 7,36-7,22 (m, SH), 6,54 (d, J = 7,0 Hz, 1H), 4,50 (quin, J = 6,7 Hz,
1H), 4,35 (s, 1H), 3,54 (dd, J = 8,0, 6,9 Hz, 2H), 1,42-1,36 (m, SH), 0,76 (t,J =
7,6 Hz, 3H).

Vi du 49. Quy ﬁ-iﬁh ~diéu  ché  (S)-3-(3,5-diflophenyl)-6-((1-
phenyletyl)ammo)pyrlmidm 2, 4( 1H 3H) dlor'.

BN s
N = H,N '?5/ N

CH,Cl,

Hop chit 49.1.1-(3,5-diflophenyDure. Dung dich d3 khudy chta 3,5-
difloanilin (4,0g, 31mmol, 1,00 duong lugng) trong CH,Cl, (50ml) trong argon
& nhiét do phong, duqc'nhé giot trimetyl'svilyl isoxyanat (B,SGg; 30;90nim01, 1,00
du’cﬁg lugﬁg). Hon hop phan tmg duoc khudy qua dém va dap tit biang cach bd
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sung timg giot CH;OH (50ml). Hon hop phan tmg dugc co duéi ap suét giam va
can thu duoc dugc tinh ché bang sic ky nhanh (silica gel, rira giai bang
CHCI5/CH;0H (10:1 dén 7:1)) dé tao ra 2,0g (38%) hop chét theo d& muc 13
chat rin mau trang. 'H-NMR (400 MHz, DMSO-ds): 8ppm 8,96 (s, 1H), 7,16-
7,10 (m, 2H), 6,72-6,66 (m, 1H), 6,07 (br s, 2H).

F

] 8 O
CH,(COOEY
o 2 )2 - N -
Py NaOMe, MeOH, hdi luu BN
HoN" N F 0" N0

H

Hop chat 49.2. 1-(3,5-diflophenyl)pyrimidin-2,4,6(1H,3H,5H)-trion.
Dung dich di khudy chtra hop chat 49.1 (1,6g, 0,0093mol, 1,1 duong lugng)
trong CH3;OH (20ml) dugc bd sung dietyl malonat (1,4g, 0,0087mol, 1,0 duong
luong) va natri metoxit (1,25g, 0,0231mol, 2,7 duong lugng). Hon hop tao ra
duoc khudy qua dém & 65°C. Sau khi 1am lanh dén nhiét d6 xung quanh, d6 pH
duge didu chinh cén than dén 5 béng dung dich nuéc HCI IN. Dung dich tao ra
duoc chiét bang EtOAc (3x50ml). Lép hitu co duge gop lai va dugc ¢d dudi ap
sudt giam. Phan can duoc rira béng CH;OH (50ml) va chit rin tao ra duogc tach
bang céach loc dé tao ra 700mg (31%) hop chat theo d& muc 13 chit rin mau
trang.'H-NMR (400 MHz, DMSO¥d6): dppm 11,66 (s, 1H), 7,43-7,35 (m, 1H),
7,11-7,08 (m, 2H), 3,77(s, 2H).

. F F
0 .
/'L P TEBAC /EH\ N F
0" NS0 50°C, 4 gity | N/Jso
) H

Hop chit 49.3. 6-clo-3-(3,5-diflophenyl)pyrimidin-2,4(1H,3H)-dion.
Binh phan Ung day tron 25-mL trong argon chira hop chit 49.2 (740mg,
3,08mmol, 1,00 duong luong) dugc bd sung trietylbenzylamoni clorua (840mg,

1,20 duong lugng) va POCIl; (3ml). Dung dich tao ra dugc khudy trong 4 gio &
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50°C. Phan tmg duoc 1am mét va dap tat bang cach than trong b6 sung nudc/da
(20ml). 6 pH cta dung dich duoc didu chinh dén 5 bang natri hydroxit2N.
Dung dich tao ra dugc chiét b.%mg: EtOAc (2x10ml) va 16p hitu co dugc gdp lai.
Lép hitu co dugce rira bang nude mudi (10ml), 1am kho trén MgSO4 khan, duoc
loc, va ¢d dudi 4p suit giam. Tao ra 500mg (thd) hop chat theo dé muc 1a chat
rdn mau tring. "H-NMR (400 MHz, DMSO-dg): 8ppm 12,60 (br, 1H), 7,38-7,32
(m, 1H), 7,21-7,16 (m, 2H), 6,05 (s, 1 H).

Q @f Vel

Hop chat 49. (S)-3-(3,5-diflophenyl)-6-((1-phenyletyl)amino)pyrimidin-
2,4(1H,3H)-dion. Hop chit 49.3 (200mg, 0,77mmol) dugc bd sung (S)-a-

metylbenzylamin (1,5ml). Dung dich tao ra dugc khudy trong 2 gid & 120°C.
Hon hop phan tng dugc pha lodng véi DMF (3ml) va san pham thé (100mg)
dugc tinh ché bé“mg RP-HCLC diéu ché véi cac diéu kién sau: Cot XBridge Prep
C18 OBD, 5um, 19*150mm; pha dong, H,O véi TFA 0,05% va CH3CN (40,0%
CH5CN dén 90,0% trong 10 phut). Tao ra 21,6mg (8%) hop chat theo dé muc 1a
chit rén mau tring. LC/MS: m/z (ES+) 344 (M+H)*. 'H-NMR (300 MHz,
DMSO-dg): & ppm 10,25 (br s, 1H), 7,38-7,35 (m, 4H), 7,28-7,21 (m, 2H), 7,03-
6,98 (m, 2H), 6,76 (d, ] = 6,9 Hz, 1H), 4,59 (quin, J = 6,7 Hz, 1H), 4,50 (d, ] =
2,0 Hz, 1H), 1,42 (d, J = 6,7 Hz, 3H).

Vi du  50. Quy trinh diéu ché  (S)-3-isopropyl-6-((1-(m-
tolyl)etyl)amino)pyrimidin-2,4(1H,3H)-dion.

. 0
0 + .8 Ti(OEt), \N“Sj<
HoN j< THF
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Hop chit 50.1. (R,E)-2-metyl-N-(1-(m-tolyl)etyliden)propan-2-
sulfinamit. Dung dich d& khudy chta 1-(3-metylphenyl)etanon (1,61g,
12,0mmol, 1,00 duong lugng) va (R)-(+)-2-metyl-2-propansulfinamit (1,94g,
14mmol, 1,33 duong luong) trong THF (50ml) dwoc bd sung timg giot Ti(OEt),
(3,19¢g, 14mmol, 1,17 duong lugng). Hén hop phan tng duge khudy trong 16
gid & 60°C, 1am lanh dén nhiét d6 phong, va dép tit bang dung dich bdo hoa
NaHCO; (50ml). Cac 16p dugc phan tach va 16p nuée duoc chiét tiép bing
EtOAc (2 x 100ml). Phan 16p hitu co gdp lai duge co6 va can thu duge dugce tinh
ché bang sic ky nhanh (silica gel, rira giai bang 0-5% CH;OH trong CH,Cly) dé
thu duocl,51g (53%) hop chét theo dé myc 1 chit rin mau tring. LC/MS: m/z
(ES+) 238 (M+H)".

L- selectnde

Wb Y s

Hop chit 50.2. (R)-2-metyl-N-((S)-1-(m-tolyl)etyl)propan-2-sulfinamit.
Dung dich chtra hop chit 50.1 (1,51g, 6,37mmol) trong THF (30ml) & -78°C
trong diéu kién ap sudt N, dugc bd sung L-selectride (timg giot, 10ml, 1,0M
trong THF, 10mmol). Hon hop phan tng dugc lam am dén 0°C, khudy trong 1
gid, va dép tat cAn than bang dung dich NH4CI bio hoa (30ml). Cac 16p duoc
phén tach va 16p nudc duge chiét thém bang EtOAc (2 x 50mL). Phan 16p hitu
co gop lai dugc ¢6 va can thu duge dugce tinh ché bang sic ky nhanh (silica gel,
duge rira giai bang 0-5% CH3;0H trong CH,Cly) dé thu duge 0,85g (56%) hop
chét theo d& myc.LC/MS: m/z (ES+) 240 (M+H)".

HCI,
EtOH/ EtO/—\C

TR e
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Hop chit 50.3.(S)-1-(m-tolyi)etan-1-amin hydroclorua. EtOH tuyét ddi
(10mi) duoc bo sung AcCl (1.5m), timg giot). Hon hop nay duoc khudy trong 10
phiit va sau d6 bo sung vio hop chat 50.2 (0,85g, 3,56mmol) trong EtOH (3ml).
Hbn hop phan tmg dwoc khudy trong 2 gidr ¢ nhiét do xung quanh va c¢d. Chéat
ran tao ra duoc phén tan troﬁg EtLO va duoc loc. Chét rin duoc ria thém bﬁmg
Et,O va duoc 1am kho dé tao ra 402mg (66%) hop chat theo d& muc 14 chét rén

mau tring. LC/MS: m/z (ES+) 136 (M+H)".

: ., - MP-cacbonat %
NH4Cl >~ \|©/\NH2
DCM, 1 gio Z

Hop chat 50.4. (S)-1-(m-tolyl)etan-1-amin. Dung dich da khudy chira
hop chit 50.3 (205mg, 1,20mmol) trong CH,Cly(10ml) duge bd sung MP-

cacbenat (1,0g, 3,18mmol/g). Hon hop phan tng duoc khudy & nhiét do phong
trong 1 gid va sau do duge loc. Cae hat rén dugce rira bang 10ml CH,Cl, bd sung
va dich loc gop lai duge co dé tao ra hop ch it theo dé muc duogc chuyén tiép ma

khong cén tinh ché.

i
) | én chi : J\
= | nguyen chat, = N
Y y/[\ N 120025 gio : /“\/L A
NH, )l\ PN " \©ﬂﬁ o
c” N0 Z
H
1.3

Hop chit 50. (S)-3-isopropyl-6-((1-( m-tolyl)etyl)amino)pyrimidin-
2,4(1H,3H)-dion. Hop chat 50.4 (khoang ~1,2mmol tir phan tng trude, 2,0
duong luong) trong 6ng vi séng thé tich tir 0,5 dén 2,0ml, duge bd sung hop
chat 1.3 (110mg, 0,59mmol, 1,0 dwong luong). Ong vi séng duoc nat kin va gia
nhiét & 120°C sau man chin néng trong 2,5 gid. Khi 1am mat (dén ~60 °C), NMP
(2,5ml) dugc bd sung vao hdn hop phan tng. Hon hop nay duge chiéu am va gia
nhiét (dén ~60 °C) cho dén khi chit rin duogc hoa tan hoan toan. Dung dich tao
ra dugc 1am ngudi dén 40°C va hon hop HO/CH;CN ty 18 3:1 (5ml) duoc bd

sung. Chat ran két tda va dugc thu lay bang céach loc. Chat ran mau be nhat sau
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d6 duge ria bang HyO va duge lam khid dé tao ra 97mg (57%) hop chét theo dé
muc 13 chét rin mau tring. L.C/MS: m/z (BS+) 288 (M+H)"'"H-NMR (400 MHz,
DMSO-ds): 6 ppm 9,73 (br s, 1H), 7,22 (t, 5 = 8,0 Hz, 1H), 7,12-7,04 (m, 3H),
6,45 (d, J = 8,0 Hz, 1H), 4,90-4,86 (m, 1H), 4,42 (q,] = 6,7 Hz, 1H), 4,31 (d,J =
2,4 Hz, 1H), 2,29 (s, 3H), 1,36 (d, J = 6,7 Hz, 3H), 1,27-1,23 (m, 6H).

Vi du 51. Quy trinh didu ché (S)-6-((1-(4-flophenyl)propan-2-yl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion. '

CH,Cl,, DMAP,

F\[’\ o DIEA EDCHCI ™ o
o /JJ\.DH H HCI = LN/O\
N I

Hop chat 51.1. 2-(4-flophenyl)-N-metoxy-N-metylaxetamit. Dung dich
da khudy chira axit 2-(4-flophenyl)axetic (15g, 97,32mmol, 1,00 duong luong)
trong CH,Cl, (300mL), duoc b6 sung metoxy(metyl)amin hydroclorua (11,1g,
113,79mmol, 1,20 duong luong), 4-dimetylaminopyridin (12g, 98,22mmol, 1,00
duong lugng), 1-etyl-3-(3-dimetylaminoprepyl) carbodiimit hydroclorua (28,2g,
147,10mmol, 1,50 duong ilugng), va DIEA (37,5g, 290,14mmo!l, 3,00 duong
lwong). Dung dich tao ra duoc khudy & nhiét 46 phong trong 16 gid va sau doé
pha lodng v6i EtOAc (150ml). Cac 16p hiru co duoc rira bang dung dich nude
HCI IN (2 x 150ml) va nwée mudi (2 x 150ml). Sau d6 n6 dugc lam kho trén
Na2S04 khan va dugc c6 dudi ap suat giam. Cin thd dugc tinh ché bang séc ky
nhanh (silica gel, rira giai bang EtOAc/ete dau mé (1:3)). Tac ra 18g (88%) hop
chét theo d& muyc 1 ddu mau vang. '"H-NMR (400 MHz, CDCl;): & ppm 7,29-
7,25 (m, 2H), 7,03-6,99 (m, 2H), 3,75 (s, 2H), 3,65 (s, 3H), 3,21 (s, 3H).

F\© 0 LiAIH F@ G
il B
/\\/“\N/O\ /4 vll\"’
I

THF. -10°C
dén nhiét a6 phong, 1 gio
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Hop chit 51.2.2-(4-flophenyDaxeialdehyt. Dung dich di khudy chia
hop chit 51.1 (3g, 15,21mmol, 1,00 duong luwong) trong THF (60ml) trong
argon ¢ -10 °C, bd sung LiAIH. (1,152, 30,30mmol, 2,00 duong hugng) lam
nhiéu mé (can than trong, phan tng téa nhiét). Dung dich tao ra duoc khudy
trong 1 gid & nhiét d6 phong trude khi duge lam lanh dén -10 °C. Phan tng sau
d6 duoc dap tit bing cach than trong b6 sung dung dich NH4CI bo hoa (50mL).
Chét rén tao ra dugc loc va dich loc duoc chiét bang EtOAc(3 x 50ml). Lép hitu
co dugce gop lai, rira bing nudc mudi (50ml), 1am khé bang anhydrousNa,SOy
va co dudi ap sudt giam dé tao ra 2,5g (thd) hop chét theo dé muc dué6i dang dau
mau vang.

F.

Xem Vi \“/N\\‘l :
em Vi (.,U 5 -
\L ”\)( = NNl

Hop chit 51.3.(S)-1-{4-flophenyl)propan-2-amin hydroclorua. Hop chat
theo d& muc duge téng hop theo phuong phap mé ta dbi véi quy trinh didu ché
hop cht 5.3, str dung hop chat 51.2 thay cho 3,5-diflobenzaldehyt. LC/MS: m/z
(ES+) 154 (M+H)".

F F
\©\/§\ DR \O\/ :
S+ - —_— -
NH3C| £ <A 7 /\\NHQ

sau dé chiét
w/EtOAc

Hop chéit 51.4.(S)-1-(4-flophenyl)propan-2-amin. Dung dich chura
NaOH 1N (5ml), dugc bd sung hop chat 51.3 (300mg, 1,59mmol). Hon hop tao
ra dugc khuéy trong mot gio ¢ 25°C. Dung dich thu dugc duoc chiét br:ing
EtOAc (2 x 10ml). Lép hitu co dugce lam kho trén natri sulfat khan va duoc ¢o
duéi ap suat giam dé tao ra 160mg (65%) hop chit theo d& muc. LC/MS: m/z
(ES+) 154 (M+H)".
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DU
= NH,

N> -
F f Q
: 1o Fel = J

xép proton
NMP, 100°C

Hop chét 51. (8)-6-((1-(4-flophenyl)propan-2-yl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion. Dung dich d3 khudy chtra hop chét 51.4
(160mg, 1,04mmol, 2,00 duong lugng) trong NMP (0,5ml) duoc bd sung hop
chit 13 (99mg, 0,52mmol, 1,00 duong luong) va xb6p proton (168mg,
0,78mmol, 1,50 duong Etu'f;v'ng). Dung dich tao ra duge khudy trong 5 gid &
100°C trong bon dau. Hon hop phan (mg duoe ¢ dudi ap suit giam. Phan cin
(100mg) duogc tinh ché qu«g RP-HCLC diéu ché d2 thu dugc 30mg (19%) hop
chét theo dé nmuyc la chét rdn mau Xém‘ LC/’MS: m& (ES+) 306 (M-+H)".'H-
NMR (400 MHz, DMSO-de): & ppm 9,}8\1‘(1_)1‘ ‘s, 1H), 7,27 (dd, J = 8,8, 5,6 Hz,
2H), 7,17-7,12 (m, 2H), 5,89 (d, J = 7,6 Hz, 1H), 5,00-4,92 (m, 1H), 4,58 (s,
1H), 3,69-3,65 (m, 1H), 2,74 (d, J = 6,4 Hz, 2H), 1,31 (d, J = 6,8 Hz, 6H), 1,08
(d, J=6,4 Hz, 3H).

Vi du 52. Quy trinh diéu ché (R)-3-isopropyl-6-((2,2,2-triflo-1-
phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion(52).

F O 1800C, 40 phut
FUF U\N/l\ Vi séng, nguyén chat

-0
FLF N
B - gy
N ONH, o N"So . “(jﬂﬂ H/go
|
4

=

Ong vi song thé tich 0,2-0,5mi duge bd sung hop chit 1.3 (85mg,
0,45mmol) va (R)-2,2,2-triflo-1-phenyletan-1-amin (200 ul, dw). Hon hop phan

ung duge day kin va gia nhiét ¢ 180°C trong binh phén Umg vi séng trong 40
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phut. Hon hop phan tmg duoc 1am ngudi nhiét dd xung quanh va sau d6 NMP
(1ml) duge bo sung dé hoa tan hoan toan chat rén. Tiép sau, bd sung hdn hop ty
16 HyO/CH;3CN 2:1 (6ml) tao ra két tha. Chat rin duoc tach bing cach loc, ria
bang H,O va lam khé dé tao ra S0mg (34%) hop chét theo dé muc 13 chét rdn
mau tring. LC/MS: m/z (ES+) 328 (M+H)"."H-NMR (400 MHz, DMSO-d): &
ppm 9,79 (br s, 1H), 7,50-7,40 (m, SH), 5,606-5,56 (m, 2H), 4,92-4,87 (m, 2H),
1,28-1,25 (m, 6H).

Vi du 53. Quy winh didu ché 3. (‘R! I- (bcnzy oxy)propan-2-yh)-6-(((S)-1i-

phenyluyi )amlnmpyrmudm-” 4(1H,3H)-dion.

- ' L '
N~ O _— - :
Ha
2. MeOH

Hop chat 53.1. (R)-1-(1-hydroxypropan-2-yl)ure. Dung dich d3 khudy
chtra ‘(R)-(-)~2—amino-l-propanol (0,65g, 8,68mmol, 1 duong lugng) trong
CH,Cl, (10ml) trong diéu kién N, & 0°C, duge nho giot trimetylsilyl isoxyanat
vao (1,00g, 8,68mmol, 1,0 duong luong). Hon hop phan ung duoc khudy qua
dém trong khi tur tor lam Am dén nhiét do phong. Sau khi lam lanh dén 0°C,
CH3;0H (10ml) dugc nhd giot vao. Dung dich tao ra dugc khudy trong 2 gir &
nhiét do phong va sau d6 co dudi ap quat giam dé tao ra hop chét theo d& muc

1,02g, 99%) la chat rin mau t"anrf
(1,02¢

0 o =

J\ : BnBr, NaH /” ‘. _OBRn
/\\ O'“ﬂ P S . ;‘: e ;/\\_v/ =N
HN™ NT T T e T

Hop chat 53.2. (R)-1-(1-(benzyloxy)propan-2-yi)ure. Hon dich chua
natri hydrua (0,52g, 13,2mmol, 1,5 duong lugng) trong THF (10ml) & 0°C, dugc
bd sung hop chit 53.1 (1,02g, 8,67mmol, 1 duong luong). Hon hop phan tng

duoc khuay trong 20 phat & 0°C trong diéu kién N, truede khi bd sune benzvl
% } p -l : o o
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bromua (1,03ml, 8,67mmol, 1 duong lugng). Hon hop phan tmg duoc khudy
qua dém trong khi tr tir lam 4m dén nhiét d6 phong. Hon hop phan tmg dugc
dap tit bang H,O (3ml) va chiét vao FtOAc (15ml), lam kho bang Na2SO4
khan, loc, va ¢d. Can thu duoc duoc tinh ché bang sic ky nhanh (CH;0H 10%
trong CH,Cl,) dé tao ra 510mg (28%) hop chat theo dé myc. LC/MS: m/z (ES+)
209 (M+H)"."H-NMR (400 MHz, CDCl):8ppm 7,42 - 7,27 (m, 5H), 4,79 (d, ] =
6,7 Hz, 1M, 4,52 (d, 7 = 2,7 Hz, 211), 3,91 (s, 1H), 3,51 (dd, J = 9,4, 3,9 Hz,
1H), 3,40 (dd, J =9,2, 5,3 Hz, 1H), 1,19 {d, } = 7,0 Hz, 3H).

O T} ' o -
G B - -'/'u\ - !1\ ‘ : L! - OB
| = EtO ~" “QFEt - \N/\/ n
_l I\ -~ kN//\\/OBn ""ﬁb». v !
R NaOMe, MeOH, MW, 15 phit i50°C 57, \1)\\0
’ H

Hop chat 53.3. (R)-1-(1-(benzyloxy)propan-2-yl)pyrimidin-
2,4,6(1H,3H,5H)-trion. Ong vi song chira hop chat 53.2 (0,51g, 2,42mmol, 1
duong luong) trong CH3;0H (10ml), duoc bd sung dietyl malonat (2,55g,
2,55mmol, 1,05 duong lugng) sau dé natri metoxit (25% trong luong, dung dich
trong CH;OH, 1,31g, 6,06mmol, 2,5 duong lugng). Ong duoc day va hon hop
phan (mg dugc gia nhiét trong binh phan ng vi song trong 15 phat ¢ 150°C.
Sau khi 1am lanh dén nhiét do phbng,vh(x)n hop phan tmg duoc dap tit bang H,O
(2ml) va d6 pH dugc didu chinh dén 3 bang HCI dic. Hon hop phan tmg dugc
chuyén}véo bihh phan tng day tron va dugc ¢ dudi ap suét giam. Can thu duoc
duge tinh ché bang sic ky nhanh ( CH;OH 5% trong CH,Cly) dé tao ra 0,62¢g
(92%) hop chét theo d& muc a chit rin mau tréng. LC/MS: m/z (ES+) 277
(M+H)",'"H-NMR. (400 MHz, CD(TJE;}: &ppm 7,99 (s, 1H), 7,38-7,22 (m, SH),
5,16-5,11 (m, 1H), 4,52 (d, J = 12,0 Hz, 1H), 4,45 (d, ] = 12,0 Hz, 1H), 4,02 (t, J
=9,8 Hz, 1H), 3,56 (q, J =1,57 Hz. 2H), 1,37 (d,J = 7,00 Hz, 3H).

o = o
rLN A\_-OBn  POCI, TEBAC JLJ\N/\/OB”
o~ ~N/§O MW, 1 phut 130°C Cl ! N7 0
N | H
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Hop chit 53.4.  (R)-3-(1-(benzyloxy)propan-2-yl)-6-clopyrimidin-
2,4(1H,3H)-dion. Ong vi séng chira hop chat 53.3 (0,25g, 0,91mmol, 1 duong
lrong), duge bo sung trietylbenzylamoni clorua (0,28g, 1,26mmol, 1,4 duong
lugng) va POCL (1mL). Ong nay dugc day nip va hgn hop phan g dugc gia
nhiét trong binh phan (ng vi séng trong 1 phat & 130‘5(3. Hén hop phan tng
dugc chuyén vao binh phan rng day tron va duge c6 duéi ap suét giam. Can thu
dugce dugc hod tan trong CHLCl :(SmL) va nuGe (2ml) du@c bd sung can than
vao. Hon hop nay durge khuéy trong 10 phot. Cac 16p duoe phin tich va 16p hiu
co dugce lam kho bffmg Na SOy, dl:rgc loc y'é du’qc cO dudt ap sué‘t giam. Can thu
duoce dioc tinh ché bing sac ky nhanh (silica gel, 5% CH,OH trong CH,Cly) dé
tao ra 150mg (55%) hc_fp chat theo dé muyc. LC/MS: m/z (FS+) 295 (M+H)". 'H-
NMR (400 MHz, CDCl3): 6 ppm 10,27 (s, 1H), 7,36-7,20 (m, 5H), 5,32- 5,21
(m, 2H), 4,57 (d, J = 12,0 Hz, 1H), 4,48 (d, J = 12,0 Hz, 1H), 4,10 (dd, J = 10,0,
9,2 Hz, 1H), 1,40 (d, J = 7,0 Hz, 3H).

(@) =

o = X -NHQ :
OB
N/\/ n

OB P

=
Lk T Y TN N/J*o
c” N o MW, 10 phat 150°C l H H
H : F

Hop chdt 53, | 3-((R)-1-(benzyloxy)propan-2-y1)-6-(((S)-1-

phenyletyl)amino)pyrimi‘din«fZ,4-(‘1H,SH}-d.ion. Ong vi séng chta (S)-o-

o~y

metylbenzylamin (1.5mi), bd Suhg hop ¢hit 33.4 (0,12g, 0,42mmol). Ong nay
dugc day nap va hdn hop phan g duoc gia nhiét trong binh phan Gmg vi song
'trong 10 phat ¢ 150°C. Sau khi lam mat, hdn hop phén tng duge loc qua nat
silica gel (10% CH3;OH trong CH;_CI) va dich }()(; dugc ¢6 dudi 4p suat giam.
Can thu dugc dugc hoa tan trong CH,Cl (10ml) va dugce ria béng HCl 10%
(5ml). Lép hitu co duge lam khd bing Na2804 khan, duge loc va duoge c6 dé
tao ra 150mg (94%) hop chit theo dé& muc. LC/MS: m/z (ES+)380 (M+H)".'H-
NMR (400 MHz, CDCls): éppm 9,96 (br s 1H), 7,35-7,24 (m, 10H), 4,70 (br s,
1H), 4,53-4,41 (m, 4H), 4,03-3,99 (m, 1H)}, 3,65-3,61 (m, 1H), 1,49 (d, J= 6,7
Hz, 3H), 1,37 (d, J = 7,0 Hz, 3H).
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Vi du 54. Quy trinh didu ché 3-((R)-1-hydroxypropan-2-y1)-6-(((S)-1-
phenyletyDamino)pyrimidin-2,4( 1 H,3H)-dion(54).

Dung dich chita hop chat 53 (0,10g, 0,26mmol, | duong lwong) trong
EtOH (2ml) dugc bo sung paladi trén cacbon (lugng nap 10% trong hrong (phan
kh6), cacbon hoat tinh nén, trg 4m, dang Degussa, 0,025g). Binh thot ¢d phan
g duogc 1am sach bang nito va sau dé duge ndi véi bong béng Hae). Hon hop
phan tmg dugc hit chan khong va sau d6 nap diy Ha). Quy trinh bom/xa sach
duoc lap ba 14n va hdn hop phan tmg duoc khudy trong 4 gio & nhiét do phong.
Sau khi xa sach bﬁng nito, hon hop phan tmg dugc loc va dich loc duoc ¢b dudi
4p suét giam. Can thu duoc duoc phén tan trong CH;CN (2ml) va chat két tua
duoc tich bﬁfmg cach loc. Chét két tha duoc hoa tan trong CH,Cl,:CH;OH (1:1,
2ml) va duoc loc qua phéu lge 2itM PTFE 25mm va cd duéi 4p suat giam dé tao
ra 27mg (35%) hop chat theo d2 mue. LO/MS: m/z (ES+) 290 (M+H)"."H-NMR
(400 Mz, CDCly): Sppm 9,67 (s, 1HY, 7,35-7.24 (m, SH), 5,64 (d, J = 5,5 Hz,
1H), 5,08-5,04 (m, 1H)}, 4,66 (s, 1H), 4,42-4,35 (m, 1H), 4,24 (s, 1H), 4,04-3,91
(m, 1H), 3,78-3,68 (m, 1H), 1,50 (d, J = 6,70 Hz, 3H), l1‘,35 (d,J = 7,00 Hz, 3H).

Vi du 55.Quy trinh diéu ché (S)-3-isopropyl-6-((1-(3-
(triflometyl)phenyl)etyl)amino) pyrimidin-2,4(1H,3H)-dion.

F =
/”\ Xem Vidu5 F B . B
H — F l A NH;ClI
L

N
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Hop chét 55.1. (S)-1-(3-(triflometyl)phenyl)etan-1-amin hydroclorua.
Hop chét theo d& muc duoc tong hop theo phuong phap mo ta ddi v6i quy trinh
diéu ché hop chit 5.3, st dung 3-(iriflometyl)benzaldehyt thay cho 3,5-
difiobenzaldehyt.

=0

N
)%

>_.\

IZ

F = Cl

F .
/\+ -
F NH;Cl ﬁ
>‘\©/ ’ DMSO, 120°C /K
EtsN ¥

Hop chét 55. (S)-3-isopropyl-6-((1-(3-(triflometyl)phenyl)etyl)amino)
pyrimidin-2,4(1H,3H)-dion. Dung dich d& khudy chira hop chit 55.1 (59,8mg,
0,27mmol, 1,00 duong lugng) trong DMSO (1,5ml) trong didu kién &p suét
argon tro, duge bd sung EtsN (0,2ml) va hop chit 1.3 (50mg, 0,27mmol, 1,00
duong luong). Dung dich tao ra duoc khudy trong 6 gidr & 120°C trong bon dau.
Sau khi lam mat, hdn hop ndy dugc cd dudi ap suit giam va cin thu dugc
(75mg) duoc tinh ché bang RP-HCLC diéu ché dé tao ra 6,5mg (7%) hop chét
theo d& muc 1a chét rin mau tring. LC/MS: m/z (ES+) 342 (M+H)"."H-NMR
(300 MHz, DMSO-dg): 6 ppm 7,78 (s, 1H), 7',74-7‘,60 (m, 3H), 7,20 (br, 1H),
6,02 (br, 1H), 4,96 (dt, J = 10,1, 5,1 Hz, 1H), 4,67-4,64 (m, 1H), 4,36 (s, 1H),
1,44 (d, J= 6,8 Hz, 3H), 1,31-1,28 (m, 6H).

Vvi du 56. Quy  trinh diéu ché (S)-3-isopropyl-6-((1-(2-
xyanophenyl)etyl)amino)pyrimidin-2,4(1H,3H)-dion (56).

o 0
k Zn(CN), J\
Br = ] /’L Pd(PPh3), CN |
SN N Towe (Y N
l H H 0 H
= . ‘ P
56.1
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Chét trung gian 56.1 duoc didu ché bang quy trink giéng nhu quy trinh
didu ché hop chat 35, s dung hop chit 1.3 va (S)-1-(2-bromophenyl)etan-1-
amin hydroclorua (tong hop tir 2-bromobenzaldehyt twong tmg biang phuong
phap md ta trong Vi du 6.3). Dtrjgg dich da khudy chira hop chéit 56.1 (40mg,
0,11mmol, 1,00 duong luong) trong DMF (Zml), duoc bd sung Zn(CN), (20mg,
0,17mmol, 1,50 duong lugng) va tetrékis('U‘iphenylphosphin) paladi (131mg,
0,11mmol, 0,20 duong lugng). Chu y: Phan g xyanit. Dung dich tao ra dugc
khudy trong diéu kién ap suét argon & 100°C trong bon dau trong 2 gid. Khi lam
mat, phan tmg duoc dap tit bang dung dich bdo hoa FeSO, (5ml). Hon hop tao
ra duoc pha lodng véi EtOAc (20ml) va duogc rira bing dung dich bdo hoa
FeSO4 (2x20ml). Lép hitu co duge lam kho béng Na2S04 khan, duogc loc, va
duge c6 dudi ap sudt giam. San pham tho (5mg) duoc tinh ché bang HPLC diéu
ché bat d6i véi cac diéu kién sau: Cot, Phenomenex Lux-2 5Su Xenluloza-2,
30%150mm; pha dong, Hexan va EtOH (gifr 50,0% EtOH trong 35 phut); thu
duoc 2,1mg (6%) hop chat theo dé& muc. LC/MS: m/z (ES+) 299 (M+H)",'H-
NMR (300 MHz, CD3CN): § ppm 8,59 (tr s, 1H), 7,73 (d, J = 8,4 Hz, 1H), 7,61-
7,56 (m, 1H), 7,48-7,45 (m, 2H), 5,05-4.94 (m, 3H), 1,46 (d, J = 6,6 Hz, 3H),
1,34-1,26 (m, 6H).

Vi du 57. Diéu ché (S)-3-benzyl-6-((1-phenyletyl)amino)pyrimidin-2,4(1H,3H)-

dion.
o 0
HCI )LOEt
(9)
EtOH * OEt ——~——>/\/g+ _
CN 0~ “NH,CI

Hop chat 57.1. 3-etoxy-3-oxo-1-(1-etoxy)propan-1-iminium clorua.
Dung dich dd khudy chia etyl xyancaxetat (5,0g, 44mmol) trong Et,0 khan

(5ml), duge bo sung FtOH tuyét dbi (3ml). Hon hop phan Gng duge 1am ngudi
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0°C va khi HCI duge suc trong 10 phit. Hon hop phan Gng duoc lam am dén
nhiét d6 phong va duoc khudy trohg 16 gio. Chét két tua tring tzo ra duoc loc va
rira bang Et,O (40ml) va lam khé dé tao ra (6,99g) hop chét theo dé muc 14 chét
ran mau tring. LC/MS: m/z (ES+) 160 (M-+H)".

O

EtOH, DIEA : ﬁOEt
N~ NH,
NH2CI H

Hop chat 57.2. Etyl (S,E/Z)-3 ~amino-3-((1-phenyletyl)amino)acrylat.
Dung dich da khuay chita hgp chat 57.1 (585mg, 3,0mmol) trong EtOH (15ml),
duge bd sung DIEA (0,8ml), va (S)-a-metylbenzylamin (290mg, 2,4mmol).
Phan tng dugce khudy trong 16 gid va ¢b. San phim thé duoc tinh ché bing sic
ky cot nhanh (silica gel, vira giai bang CH3;0H trong CH,Cl, (0 d&én 10%)) dé tao
ra 0,57g (98%) hop chét'theo d& muc 12 chit dau trong. Phan tich NMR boc 16
san pham la hdn hop chita cac déng phan B/Z. LC/MS: m/z (ES+) 235 (M+H)".

|
NONCO : “OEt

- Aoe e ‘ /EL
G J\ ~Z > [‘\ N IH
©/\ N™ "NHz  DIEA, CHyON H

Hop chat 57.3. Etyl (S,Z)-3-(3-benzylureido)-3-((1-
phenyletyl)amino)acrylat.

Hai phan ung duoc thiét 1ap song song va duoc gdp lai sau d6 khi ca hai
phan tng hinh thanh san phdm (bing HPLC). Trong phan tmg dau tién, benzyl
isoxyanat (150uL, 1,2mmol) duge bd sung vao dung dich da khudy chira hop
chat 57.2 (143mg, 0,61mmol) trong CH3CN (1ml). Sau 10 phut, DIEA (300 uL)
dugc bod sung vao. Phan img duoc khudy thém trong 10 phat va dwoc dap tit
bang H,O (12ml). Chét rin két tia va duogce loai riéng bang cach loc. Trong phan
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ung thtr hai, benzy! isoxyanat (150 uL,v | .2m;ﬁdl) dﬁo‘c bd sung vao dung dich
da khudy chira hop chét 57.2 "(1’43mg,‘ 0,61mmol) va DIEA (300ul) trong
CH;CN (1ml). Sau 10 phat, hdn hop phan Gng duogc dép tat biang H,O (10ml).
Hon hop tao ra duge pha loang véi EtOAc (40ml) va céac 16p duoc phan tach.
Lép hitu co duoc bd sung dich loc tir phan tng thir nhit. Cac 16p duoc phan tach
va céc 16p hitu co duge cb dé tao ra hop chit theo d& muc, hop chit nay dugc sir

dung ma khong céan tinh ché thém.

Hop chat  57. (S)-3-benz jl ~6-( (l—phenylety )amino jpyrimidin-
2,4(1H,3H)-dion. Hai phan img auoc - tidn hanh va két hop sau d6 khi ca hai
phan tng hinh thanh san pham ( bang HPLO). Phén ang dau tién st dung 1/3 san
phim thé 57.3 trong CH;OH (1m!). N6 duoge gia nhiét trong binh phan tng vi
séﬁg & 120°C trong 10 phut. 2/3 san pham thé 57.3 trong CH;OH (2ml) duoc gia
nhiét trong binh phan ting vi séng & 120°C trong 20 phut. Sau khi lam lanh dén
nhiét d0 xung quanh, cac phan tng dugc gop lai va CH30H duoc loai dudi ap
suat giam. Hon hop ty 1& 50/50 cia CH3CN/H,O véi TFA 0,1% (5ml) duoc b
sung vao phan cin thu dugc. Chat ran két tia va duoc loc. Chat rin mau nau thu
duoc duoc rua béng EtOAc dé ta:) ra 7mg hop chét theo dé muc 13 chit rin mau
tring. LC/MS: m/z (ES+) 322 (M+H)"."H-NMR (400 MHz, DMSO-d): & ppm
10,05 (br s, 1H), 7,35-7,31 (m, 4H), 7,26-7,16 (m, 6H), 6,61 (d, J = 7,0 Hz, 1H),
4,79 (s, 2H), 4,52 (quin, § = 6,8 Hz, 1H), 4,42 (d, J =2,3 Hz, 1H), 1,39 (d, ] =
6,7 Hz, 3H).

Vi du 58, Quy trinh ditu ché  (S)-3-(2,6-diflophenyl)-6-((1-
phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion (5 8). ' '
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- 1; 10
: Dioxan
+ —¥ -
©/\NH2 110°C, 16 giv : fJ\N

Hop chét theo dé muc duge téng hop theo quy trinh duogc thay dbi mot

chat nhu mé ta trong Vi du 50. Trong day, !,4-dioxan dugc sir dung lam dung
moi va phan mg duge gia nhiét ¢ 110°C trong 16 gid. Hon hop tao ra dugc 1am
mat va ¢d dudi ap suit giam. San pham thd duoc tinh ché bang RP-HCLC diéu
ché dé tac ra 19mg hop chét tﬁeo dé muc & chﬁt_rén mau tring. LC/MS: m/z
(BS+) 344 (MHH)""H-NMR (400 MHz, DMSO-ds): & ppm 10,44 (br s, 1H),
7,52-7,42 (m, 2H), 7,39-7,36 {m, 3H), 7,34-7,16 (m, 3H), 6,91 (br s, 1H), 4,65-
4,56 (m, 1H), 4,52 (s, 1H), 1,43 (d, I = 6,7 Hz, 3H).

Vi du 59. Quy trinh didu ché (8)-6-((1-(2,6-diflophenyletyl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion.

Hop chét 59.1. 2,6-diflobenzaldehyt. Hop chét theo d&& muc duoc téng
hop theo phurong phap mb ta ddi vii quy trinh didu ché 51.2. Trong do, axit 2,6-
diflobenzoic cé ban trén thi truéng duoc st dung thay thé cho axit 2-(4-

flophenyl)axetic.

F O Bz
~ t+ —
salalea
E Z \F
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Hop chit 59.2.(S)-1-(2,6-diflophenyl)etan-1-amin hydroclorua. Hop
chét theo dé muc dugc tdng hop theo phuong phap mé ta ddi véi quy trinh diéu
ché 5.3. Trong do, hop chat 59.1 dugc sit dung thay thé cho 3,5-
diflobenzaldehyt.

F o= , O l : Fo- N

: 1 . I
k\ + — (/L\ TS NP A v/)[ g

I \ll//\ NH3CI . )I\ /li __‘_;T.:__m ii/ N ~{\M; \I!:}i/g\o

P . N A0p 2N !

F Cl INi © proion N “F

1.3 150°C
Hep chat 59. (S)-6-({1-(2,6-diflophenyl)etylyamino)-3-

isopropylpyrimidin-2,4(1H,3H)-dion. Phan trag ctia hop chét 59.1 véi hop chét
1.3 duoc tién hanh theo cach twong ty nhw quy trinh mé ta trong Vi du 51. Tuy
nhién & day, hdn hop phan tmg duge gia nhiét & 130°C trong 5 gid. Phan tich
cho hén hop phan tng bing HPLC khong ddi xtimg boc 16 cac lugng du vuot
tri cta chat dong phan doi anh. Tién hanh tach chét ddng phan ddi anh bing
HPLC diéu ché khéng dbi xtmg véi hdn hop dong thé chira EtOH: Hexan (1:4)
lam chét rira giai tir c6t Phenomenex Lux-2 5p Xenluloza-2, 30¥150mm (chay
40 phat). LC/MS: m/z (ES+) 3 10 (M+H)""TH-NMR (400 MHz, DMSO-dg):
ppm 9,80 (br s, 1H), 7;,45--7j41 (m, 1H), 7,18~7,14 (m, 2H), 6,52 (d, J = 8,0 Hz,
1H), 4,94-4,88 (m, 1H), 4,79 (5 vach, I = 7,6 Hz, 1H), 4,41 (s, 1H), 1,56 (d, ] =
6,8 Hz, 3H), 1,30-1,26 (m, 6H). - |

Vi du 60. Quy trinh didu ché (R)-6-((1-(2,6-diflophenyl)etyl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion (60R).
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Lbety

Hop chét theo dé muc diroc tac ra 13 san phém phu trong phan Ung héa
hoc tién hanh trong Vi du 59. Né ﬁtzféc'fécﬁa bang cach HPLC diéu ché khong ddi
xGmg véi hon hop dong thé é:h(ra EeOH: Hexan (10 4) lam chét riva giai tir cot
Phenomenex Lux-2 Sp Xenluloza-2, LBO*!SCHHﬁ {chay 40 phat). LC/MS: m/z
(ES+) 310 (M+H)" '"H-NMR (400 MHz, DMSO-ds): & ppm 9,98-9,61 {(br, 1H),
7,45-7,41 (m, 1H), 7,18-7,14 (m, 2H), 6,52 {d, J = 8,0 Hz, 1H), 4,94-4,88 {m,
1H), 4,79 (5 vach, J = 7,6 Hz, IH); 4,41 (s, 1H), 1,56 (d, J = 6,8 Hz, 3H), 1,30-
1,26 (m, 6H).

Vi du 61. Quy trinh didu ché (S)-3-isopropyl-6-((1-(pyridin-4-yl)propan-2-
yl)amino)pyrimidin-2,4(1H,3H)-dion.

Xem Vi du
51
N O N//“F 0
I | see Ex. 51 L U i
~ —— AN e l\u /()
N ~ J\OH Y- N /\\/ N ~.

!
{

Hop chit 61.i. N-metoxy-N-metyl-2-(pyridin-4-yl)axetamit. Hop chét
theo d& muc duge tdng hop theo phuong phap mé ta dbi véi quy trinh didu ché
51.1. Trong do, axit 4-pyridinaxetic c6 bén trén thi truong dvoc sit dung dugce st

dung thay thé cho axit 2-(4-flophenyl)axetic.

= ,
N9 THF, 0°C N \g. @
X O —> k\\//\\/u\

'i‘ CH3MgBr

Hop chéat 61.2. 1-(pyridin-4-y)propan-2-on. Vao binh phan ung day
tron 3 ¢ thé tich 250mL dugc xa sach va duy tri bang khi argon tro, bd sung

THF (70ml) va N-metoxy-N-metyl-2-(pyridin-4-yl)axetamit (7,0g, 0,039mol,
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1,0 duong luong). Hon hop nay' droc 1am ngudi dén 0°C va CHsMgBr (3M
trong THF, 65ml, 5,0 dvong lugng) duoc nho giot vao. Dung dich tao ra dugc
lam 4m dén nhiét d§ xung q‘u.anh va 1huay treng 16 gid. Hon hop phan tng
duoc 1am ngudl 0°C va dap tit bing cich bé sung WHLCI bio hoa (dung dich,
100ml). Dung dich tao ra duge chiét Ling BOAc (3x200ml). Cac 1ép hiru co
duoc gdp lai, lam khd tl’énd Na2804 khan v duoe ¢b dudi ap sudt giam. San
pham thé duge tinh ché bang sac k¥ nhanh (silica gel, CH,Ci/CH;0OH (20:1))
dé tao ra 2,7g (51%) hop chét theo d& muc 13 diu mau vang. 'H-NMR (400
MHz,CDCl;): 8 ppm 8,58 (m, 2H), 7,17 (d, J = 0,4 Hz, 2H), 3,75 (s, 2H), 2,24
(s, 3H).
Xem Vidu 50 N7 o
P
N ‘W< |
20% luong dw ddng phan déi anh

Hop chat 61.3. (R)-2-metyl-N-((8)-1-(pyridin-4-yl)propan-2-yl)propan-
2-sulfinamit. Hop chat theo d& muc duge didu ché theo cac quy trinh mé ta trong
Vi du 50 st dung hop chat 61.2 thay cho 1-(3-metylphenyl)etanon. Trong do,
phan tmg khur siv dung L-selectride khién cho tach hop chit theo dé muc (61.3)

(20% luong du chat dong phan doi anh).

- = ;
L 1 % Xemvidas Y \” o
~ LA NG
N \ﬁ _ ~" "NH,
H . """""—"}a" ) . ‘., . . = N N N
20% ece 20% du dong phan dbi anh

Hop chat 61.4. (S)-1-(pyridin-4-yl)propan-2-amin. Hop chét theo dé
muc duge diéu ché si dung quy trinh hai buéc nhu mo ta trong Vi du 5. Pau
tién, sulfonamit 61.3 dugc chuyén héa thanh mubi hydroclorua bang cach xtr ly
v6i HCI trong 1,4-dioxan (xem quy trinh d6i v6i Hop chit 5.3). Sau dé, loai
bazo mudi hydroclorua (xem quy trinh dbi véi Hop chét 5) thu duoc hop chét
theo d& muc (~20% luong du chit dong phan dbi anh).

-94-



22810

;\Wu%b ){ég};;;;;__h'

NMP, 100°C

Hop chat 61. {S\)G«-«iso;:»fopybﬁ—((1—(ﬁ‘yridi,n—4—y1)p1'opan~2~
yl)amino,)pyrimidin—2,4(1HjBH‘)—dion. Hop chét theo dé mue duoc diéu ché theo
quy trinh mo ta dbi v&i hop chat 51. Trong d6, hdn hop phan Gng duoc khudy &
100°C trong 1 gid. Hon hop phan ung duoc ¢6 dudi 4p suit giam va phan cin
(100mg) duge tinh ché bang HPLC diéu ché dé tao ra 13,1mg hop chét theo dé
muc 1a hdn hop chita chat dong phan dbi anh. Cac chat dong phan ddi anh
(13,1mg) dugc tach bing HPLC diéu ché bat dbi vé6i cot Chiralpak I1C,2*25¢m,
Sum, str dung hdn hop dang dong cua EtOH: Hexan (1: 3) 1am chét ria giai
(chay 20 phtt).Tao ra 8,2mg (8%) hop chét ¢ tiéu dé duéi dang chét rén mau
vang nhat. LC/MS; m/z (ES+) 289 (M+H)"."H-NMR (300 MHz,CD3OD): § ppm
8,41 (d, J = 5,7 Hz, 2H), 7,29 (d, ] = 6,0 ‘f—iz,, 2H), 5,06-4,96 (m, 1H), 4,68 (s,
iH), 3.82-3,75 (m, 1H)}, 2,87-2,83 (m, 2H), 1,36 (d,J =7,2 Hz, 6H), 1,12 (d, J =
7,2 Hz, 3H).

Vi du 62. Quy trinh dicu ché (8) 6( 1 (/‘ (bﬁnzwlo y)phenyl)etyl)dmmo) 3-
isopropylpyrimidin-2,4(1H,3H)-dion.

O
= ) 2 SN
: S K,CO: —N \]
/©/\NH2 + HN l) 2 3 _ l _

_
o . \ 7/ ©
O
—0

Hop chat 62.1. (S)-2-(1-(4-(metoxy)phenyl)etyl)isoindolin-1,3-dion.
Vao phtalimit (1,3g, 06,0088 mol) trong bng vi séng thé tich 2-5ml, bd sung (S)-
1-(4-metoxyphenyl)etan-1-amin ( 2,20ml, 0,015 mol) va KyCGs (1,2g, 0,0087
mol). Hon hop phan tng dugc day lai va gia nhiét ¢ 160°C trong 2 phut. Chat
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ran thé thu duoe duoce vhin tan trong n-BoOH va duoc loc. Dich loc duge dit
sang mot bén. Chét rin duge ria bang HhO va dich loc duge bé di. Chét rén
duge rira bing CIL,CL, va dix.:h loz dm duoge duge phan chia Mng H,O. Céc 1ép
hitu co (16p n-BuOH va CH,Cly) duge gop fai va co. Can thd duoc tinh ché bing
sac ky cot silica gel bang CHyCllam chit rira giai dé tao ra 1,6g (64%) hop chit

theo dé muc. LC/MS: m/z (ES+) 282 (M+E)*.

CHCly, o}

\

BBr3 1,0M ‘
tron; CHACl, - N)\ﬂ/\
A
/ C

A\

O“C den nhiét
do phong N\ //

*HO

Hop chiat 62.2. (8)-2-(1-(4-hydroxyphenyl)etyl)isoindolin-1,3-dion.
Dung dich da khudy chira hop chét 52.1 (640mg, 2,28mmol) trong CH,Cl, (8ml)
& 0°C, duoc b6 sung BBr; (1,0M trong CH,Cl,,3ml, timg giot). Phan tng dugc
dé cho am 1én dén nhiét d6 phong trong 30 phut. Nguyén lidu bt diu vAn con
déng ké nén phan mg duoc lam lanh tré lai dén 0°C. B6 sung thém BBr; (2ml,
1,0M trong CH,Cly) v phan tmg duoc dé cho 4m 1én dén nhiét do phong trong
30 phut. Hon hop phan tmg duge rét 1én 5% NaHCO; (dung dich) trong da. Cac
16p dugc phan tach va 16p nude dugce chiéf thém ban g CI‘IQClz . Phan lép hitu co
gop lai dugc ria bang nude mudi, duge 1am kho béng Na2804 khan va dugc ¢6
dé tao ra 500mg (82%) hop ché.t theo dé muc 1 chat rén méu’tréng. LC/MS: m/z
(ES+) 268 (M+H)".

@)
DMF, K,COs, 3
d BnBr / N?,

Hop chat 62.3. (S)-2-(1-(4-(benzyloxy)phenyletyl)isoindolin-1,3-dion.
Dung dich da khudy chia ‘m’rv ¢l aﬁ 62.2 (500mg, 1.87mmol) trong DMF (10ml),
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duoc b sung K,CO; '(560}115,{,; 4,65mmol, 2,17 duong hrong) va benzyl bremua
(0,30ml, 420mg, 2,45mmol, 1,3 duong lugng). Phan tng duoc khudy & 120°C
trong 5 gio. Phan tmg duge lam mat va duogce loc. Nude dwge bd sung vao
(ZOml) va EtOAc (60ml) duge st dung dé chiét san phim. Lép hitu co duoc rira
1an luot bang H,0, Na,COs 10% (dung dich), H,0, va nude mudi (2x). Céc 16p
hitu co duoc 1am kho trén MgSO4 khan va dugc ¢d. Cin thd duogce tinh ché bang
sdc ky nhanh (silica gel, ria giai bang CH,Cl,) dé tao ra 480mg (72%) hop chét
theo d& myc. LC/MS: m/z (ES+) 358 (M+H)".

N | ﬁ E{OH/H,0 "
_§’ NaHy 7 NH
o =
<\j:—/ ) ' <\ . ;

- Hop chit 62.4. (S)-1-(4-(benzyloxy)phenyletan-1-amin. Dung dich da

khudy chtra hop chét 62.3 {480mg, 1,34mmol) trong hdn hop BtOH/H,O ty 16

70/30 (20ml) duwge bo sung NoH,HO (1,5m!). Phan ung duoce khudy trong 16
gid va ¢6. Nguyén lidu thu duge duge phan chia vao gitta EtOAc va 5%
Na,CO;3(dung dich). Cac 16p dugc phén tach va 16p EtOAc duoge rira bing nudc
mudi va duoc ¢ dé tao ra 280mg (92%) hap chat theo.dé muc duoc st dung ma

khéng can tinh ché tiép. LC/MS: m/z (ES+) 228 (M+H)".

- 0O
f . J\ Dioxan,
Jij/\NHz o /T\ | DIEA, 135°C o
BnO = Cl H ~0 Vi song - | _

Hop chéit 62. (S)-6-((1-(4-(benzyloxy)phenyl)etyl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion. Ong vi séng thé tich 0,5-2,0ml, dugc bd
sung 1,4-dioxan (1ml), hop chat 62.4 (280mg, 1,23mmol), hop chat 1.3 (250mg,

1,33mmol} va DIBEA (400 ul). Hén hop phan ing dugce day lai, gia nhiét &
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135°C trong binh phan tng vi song trong 1,5 gio, dé mat, va sau do dirge cd.
Hén hqp phan tmg thd duoc xiv Iy véi CH;CN/HLO ty 18 50/50 (TFA 0,1%) dan
dén két tha. Chét ran dugc téch béng cach loc va duoc lam khé dé tao ra 45mg
(10%) chét ran mau tring. LC/MS: m/z (ES+) 380 (M+H)".'"H-NMR (400 MHz,
DMSO-d): 6 ppm 9,73 (br, 1H), 7,43-7,29 (m, 5H), 7,23 (d, J = 14,5 Hz, 2H),
6,97 (d, J = 14,5 Hz, 2H), 6,42 (d, ] = 7,0 Hz, 1H), 5,06 (s, 2H), 4,93-4,85 (m,
1H), 4,42 (quin, J = 6,8 Hz, iH), 4,32 (d, } = 1,6 Hz, 1H), 1,35 (d, J = 6,7 Hz,
3H), (m, 1H) 1,27-1,23 (m, 6H).

Vi du 63. Quy trinh  didu  ché(8)-6-(( 1;(4—hydroxyphenyl)etyl)amino)—3—

isopropylpyrimidin-2,4{ 1 H,3H)~dion (63).

Dung dich da khudy chtra hop chét 62 (43mg, 0,11mmol) trong CH;OH
(20ml), dugc bd sung paladi trén cacbon (50mg, lugng nap 10% trong lugng
(phan khd), cacbon hoat tinh nén, tr¢ 4m, dang Degussa). Binh phéan tmg duoc
xa sach bang nito sau dé hydro. Hon hop phan tmg duoc khudy trong ép sudt khi
H, trong 2 gid. Sau khi xa sach hé thong bang nito, hdn hop nay duoc loc qua
celite va ¢6. Chét ran tao ra duoc hoa tan trong 8ml CH;CN va sau dé bd sung
20mi H.O (TFA 0,1%). Dung dich duge 1am lanh va lam déng kho dé tao ra
29mg (90%) hop chat theo d& muc 1a chat rin mau tring. LC/MS: m/z (ES+)
290 (MAH)"'H-NMR (400 MHz, DMSO-ds): & ppm 9,70 (br, 1H), 9,32 (s,
1H),7,10 (d, ] = 8,6 Hz, 2H), 5.71 (d, I = 8,6 Hz, 2H), 6,36 (d, ] = 7,0 Hz, 1H),
4,92-4,85 (m, 1H), 4,37-433 {rm, 2H), 1,33 (4, J = 6,7 Hz, 3H), 1,27-1,23 (m,
6H). ' '
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Vi du 64. Quy trinh diéu ché(R)-6-((2-(benzyloxy)-1-phenyletyl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion.

,. 0 | HO
HO o Y 0
? N O 4»1 50~(} \ - .
o, \—s = O

Hop chat 64.1. (R) 2-(2-hydroxy-1-phenyletylisoindolin-1,3-dion. Ong
vi séng thé tich 2,6-5,0ml, duge bd sung (R)-2-amino-2-phenyletan-1-ol (1,53g,
0,0112 mol) va anhydrua phtalic (1,65g, 0,0112 mol). Hon hop phan tng duogc
day lai va gia nhiéf dén 150°C 'trohg 2 phl’l‘i {rong binh phan g vi séng. Hon
th nay dugc lam mat va phé loang foi CH;CN (2ml), day lai va gia nhiét trong
binh phan ahg vi séng lan tﬁtr hai & 140°C troﬁg 20 phut. Chét dé bay hoi bi loai
b6 du6i ap sudt giam va chét rénf@b ra dugc phan tan trdﬁg EtOAc (50ml). L
hitu co duge rira bang NaHCO; 5% (dung dich), H,O, va nude mudi, duoc lam
kho bang MgSO4 khan va duge c¢d. Cin thé dugce tinh ché bang sic ky nhanh
(silica gel, rira giai bang CH3OH trong CH,Cl, (0 dén 5%) dé tao ra 2,81g (94%)
hop chat theo d& myc. LC/MS: m/z (ES+) 268 (M+H)".

O
HO\ o 1) NaH, DMF T 0
,_____’,, :

\\/ N 2) BrBr >
il 5 7
/L\_/ o \) \:>

Hop chit 64.2. {R)-2 -(2 (henzyloxyj-1-phenyletyl)isoindolin-1,3-dion.
Hop chét theo d& myc duge didu chc theo céch twong tu nhir quy trinh mé ta dbi
v6i hop chat 62.3. Tuy nhién, trong truong hop nay, NaH (h¢ phan tan 60%
trong dau khodng, 1.2 duong lugng) dugc sir dung thay thé cho K,COs Cu thé,
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NaH duoc b6 sung vao & 0°C va khudy ¢ nhiét do phong trong 45 phut. Phan
tmg duoc lam mat tré lai dén 0°C va sau dé benzyl bromua (1,2 duong luong)
duoc bd sung vao. Quy trinh thu’éihién nhu mé ta ddi véi hop chit 62.3 sau d6
sic ky nhanh (silca gel, ria giai bang CH,Cly) thu dugce hop chét theo dé muc
v6i hidu suat 59%. LC/MS: m/z (ES+) 358 (M+H)".'H-NMR (400 MHz,
CDClLy): 6 ppm 7,34-7,79 (m, 2H), 7,72-7.67 (m, 2H), 7,52-7,48 (m, 2H), 7,37-
7,20 (m, 8H), 5,62 (dd, J = 10,2, 5,9 Hz, 1H), 4,63 (t, ] = 10,2 Hz, 1 H), 4,58 (s,
2H), 4,06-4,01 (m, 1H). R | |

25

2 - h
a o
L =
| | oG
°N o NoHj, EIORAHL0 e
. Xem Vi du 62 {l/‘\l"’ANHz
| Z v \ N

Hop chét 64.3. (R)—2—(benzyloxy‘)-l—phenyietan—l—amin. Hop chét theo
d& muc duoc diéu ché theq cach tuong tur nhu quy trinh mé ta dbi véi hop chat
62.4. LC/MS: m/z (ES+) 228 (_iM+H)+.1H—NMR (400 MHz, CDCls): 6 ppm 7,40-
7,24 (m, 10H), 4,56 (d, J =2,0 Hz, 2H),4,25 (dd, J = 8,8, 3,7 Hz, 1 H), 3,65-3,60
(m, 1H), 3,49-3,44 (m, 1H).
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Hop chat 04. (}3{)-6-—((2—{bamf:ylexy)-- i-phenyletyl)amino)-3-
isopropylpyrimidin-2,4(1H,3H)-dion. Hop chat theo dé muc duge diéu ché theo
cach tuong tu nhu quy trich mé ta déi v6i hop chat 62. Tuy nhién & day, phan
mg duoc gia nhiét & 140°C trong 1 gid. Sau khi lam mat, hon hop phan Gag tho

duoc xir Iy vai CH;CN/H;O ty 18 50/50 (TFA 0,1%) tao ra két tia. LC/MS: m/z
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(ES+) 380 (M+H)"."H-NMR (400 MHz, DMSO-dg): 8 ppm 10,01 (br, 1H), 7,36-
7,26 (m, 10H), 6,62 (d, J = 6,7 Hz, 1H), 4,93-4,83 (m, 1H), 4,67-4,62 (m, 1H),
4,50 (dd, J = 12,0, 2,0 Hz, 2H), 4,30 (s, 1H), 3,68-3,64 (m, 1H), 3,60-3,55 (m,
1H) 1,27-1,23 (m, GH).

Vi duy 65, Quy ftrich  diéu ché  (8)-3-(6-metylpyridin-2-y1)-6-((1-

phenyletyl)amino)pyrimidin-2,4( 1 H,3H)-dion.

J : O -~ nguyén chat O NJ\

+ ~ — e i
)\\\ HoN NH, 145°C, 2 gidy H?N’,\E\j/ AN

H,N

Hop chat 65.1. 1-(6-metylpyridin-2-yl)ure. Binh phan (mg day tron thé
tich 25 mL dugc xa sach va duy tri bang khi argon tro, bd sung ure (1,48g,
24,64mmol, 1,00 duong lugng) va 6-metylpyridin-2-amin (3g, 27,74mmol, 1,00
duong luong). Hon hop tao ra duge khudy trong 2 gid & 145°C. Sau khi lam
mat, san pham tho (4 g) duoc tinh ché bang CombiFlash: Cot, C18 silica gel; st
dung pha dong gdom CH;CN:H,O = 0:100 dén CH;CN:H,O = 50:50 trong 40
phut. Viéc nay gay tach 1,2g (32%) hop chét theo d& muc 1 chét rin mau tring.
'H-NMR (400 MHz, DMSO-ds): & ppm 9,07 (s, 1H), 7,56-7,52 (m, 1H), 7,18-
7,14 (m, 1H), 6,80-6,75 (m, 1H}, 2,36 (s, 3H).

' Iy
J\ , C N7 Y

N CHo(COOMe), I

O
I A TN
Ho,NT N7 NaOMe, MeOH, hoi tuu L L
“= H {;\ PN
O :}l{ @)

Hop chat 65.2. 1-(6-metylpyridin-2-yDpyrimidin-2,4,6(1H,3H,5H)-
trion. Hop chit theo d& muc duoc diéu ché theo cich twong ty nhu quy trinh mé
ta dbi voi hop chét 1.2. Tuy nhién & déy, sau khi khudy qua dém & 65°C, hdn
hop phan tng duge ¢6 dudi 4p sudt giam va san pham thé dugc két taa tir
CH;0H:Et,O (1:50). Chit ran duoc thu gom bing cach loc va hoa tan trong
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CH30H (50ml). D6 pH cua dung dich duoc diéu chinh dén 7 bang nhua trao dbi
ion cation (Dowex 50WX8-100, Sg}. Chit ran duoc loc va dich loc duge cd dudi
ap suat giam thu duge 0,5g (29%) hop chét theo d& muyc 13 chat rdn mau
tréng.'H-NMR (400 MHz, DI\KSO—dg,):S ppm 9,27 (br s, 1H), 7,69 (t, J= 7,6 Hz,
1H),7,17 (d, J=7,6 Hz, 1H), 6,93 (d, T = 7.6 Hz, 1H), 3,18 (s, 2H), 2,44 (s, 3H).

)l\ |
OL U POCI e N I
/\ bg . i i 7'
ri HO » IJ\N//\\‘(
2 !
07 N0 CI/\’&!/&O

Hop chit 65.3. 6-clo-3-(6-metylpyridin-2-yl)pyrimidin-2,4(1H,3H)-
dion. Dung dich da khuéy chtra 65,2 (500mg, 2,28mmol, 1,00 duong lugng)
trong POCl; (5ml) & 0°C dirgc bd sung mot giot (~20pL) H,O. Dung dich tao ra
duoc 1am Am dén nhiét do phong, khudy trong 30 phut., gia nhiét dén 70 °C va
khudy trong 2 gio. Sau khi 1am mat, hdn h(;fp tao ra dugc ¢d dudi ap suét giam.
Can thu duoc duoc hoa tan can than trong 10ml nude da. D6 pH duogc didu
chinh dén 7 bing nhua trac ddi ion anion (nhuya trao doi anion styren bazo manh
dang hoat dong 201x4(711}, 20 g) va chit vin duoc loc. Dich loc duoc ¢6 dudi

ap suét giam thu duoc O,Zg (37%) ho’p‘chét theo dé myc 14 chét rin mau vang.

/L y 0 NJ\
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Hop chat 65. (8)-3-(6-metylpyridin-2-yl)-6-((1-

phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion. Binh phan tmg day tron thé tich

10mL duoc x4 sach va duy tri bang khi argon tro, duoc bd sung (S)-o-

metylbenzylamin (0,5mL) va hop chét 65.3 (200mg, 0,84mmol, 1,00 duong

lugng). Dung dich tao ra duoc khudy trong 3 gid & 110°C. Sau khi 1am mat, hdn

hop thu dugc nay dugc cbd trong chan khong. Phan can (100mg) duge tinh ché
- -102-
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bﬁng RP-HPLC diéu ché vai cac diéu kién sau: Cot, Cot XBridge Prep C18
OBD,5um,19*150mm,; pha ding, B0 voi NH(HCO;) 0,05% va CH3;CN
(CH3CN 15% den 80% trong § phiit); Too ra 28,8mg (11%) hop chat theo dé
muc 13 chét rin mau tring. LC/ MS: m/z (ES-) 323 (M+H)" "H-NMR (400 MHz,
DMSO-dg): 6 ppm 7,76 (t, J = 7,6 Hz, 1H), 7,39- 7,22 (m, 7H), 7,05 (d, ] = 7,6
Hz, 1H), 6,82 (br, 1H), 4,63-4,59 (m, 1H), 4,46 (s, 1H), 2,43 (s, 3H), 1,44 (d, ] =
6,4 Hz, 3H).

Vi du 66, Quy winh  didu  ché&(S)-3-(2,2-difloetyl)-6-((1-
phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion.

fr N ﬁw

Cl N (e} F 0
SEM 0°C demdnet J SEM
dd phong
111

Hop chit 66.1. 6-clo-3-(2,2-difloetyl)-1-((2-(trimetylsilyl)etoxy)metyl)
pyrimidin-2,4(1H,3H)-dion. Dung dich ¢3 khudy chia hop chit 11.1 (130mg,
0,47mmol) va EN (0,2ml)} trong CH,Cl, (2ml) ¢ 0°C, dugc bd sung 2,2-
difloetyl triflometansulfonat (0,10ml). Phan img duge lam 4m dén nhiét do
phong va khuay trong 30 phit. Hon hop nay duge c¢b dé tao ra hop chit theo dé

muc trong hon hop thé.

O
N~ F
oz ey
H

Cl O
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Hop chit 66.2. 6-clo-3-(2,2-difloetyl)pyrimidin-2,4(1H,3H)-dion. San
pham thé 65.1 duoc hoa tan trong CH,Clo/TFA (1:1, 4ml) va khudy trong 3 gid
va cd. Nguyén licu thu duge duge xir ly voi NaHCOs 5% (dung dich) cho dén
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khi d6 pH = 7. Ety! axetat duge bd sung vao hon hop nay va cac 16p duge phan
tach. L&p nudce duge cd. Chat rin tao ra duge phén tan trong CH3CN (15ml) va

dugc loai bang cach loc. Dich loc duge ¢6 dé tao ra 52mg hop chat theo dé muc.

= = N "
: F . : ‘ ]/
N N - Dioxan : J/\
NHp | /CF( = ”/”\ N N/&o F
NS0 BN, 100°C ||} H H

Hop chéit 66. (S)-3-(2,2-ditloetyl)-6-((1-phenyletyl)amino)pyrimidin-
2,4(1H,3H)-dion. Hop chat 66.2 (52mg, 0,25mmol) trong 1,4-dioxan (1,5ml)
duge bd sung EtsN(100 uL) va (S)-a-metylbenzylamin (188mg, 1,55mmol).
Hon hop phéan ting duge gia nhiét trong binh phan tmg vi séng ¢ 100°C trong 32
phut, 1am lanh dén nhiét d6 phong, va sau d6 c6. Can thu duoc dugce hoa tan
trong CH3CN/H,O ty ié 2:3-(1Cmi) bang 2 giot TFA (~40 uL). Hon hop nay
duoc tinh ché bing RP-HCLC diéu ché dé tao ra 8mg (11%) hop chét theo dé
muc 13 chét rin mau trang. LC/MS: m/z (ES+) 296 (M+H)"."H-NMR (400 MHz,
DMSO-dé6): 6 ppm 10,20 (br s, 1H), 7,37-7,32 {(m, 4H), 7,26-7,23 (m, 1H), 6,71
(d, J =7,0 Hz, 1H), 6,07 (tt, J = 56,0, 4,5 Hz, 1H), 4,54 (quin, J = 6,8 Hz, 1H),
4,43 (d,J=2,3 Hz, 1H), 4,02 (td, J = 14,3, 4,7 Hz, 2H), 1,40 (d, J= 6,7 Hz, 3H).

Vi du 67. Quy trinh diéu ché( S)-6-((1-(benzo[d]{ 1,3]dioxol-5-yl)etyl)amino)-3-
(2,2,2-trifloetyl)pyrimidin-2,4(1H,3H)-dion.

O O
HO /”\H Br” “Br O A H
——— |
HO CSQCOg, DMF O a
110°C

Hop chét 67.1. 2H-1,3-benzodioxol-5-carbaldehyt. Dung dich da khudy
chira 3,4-dihydroxybenzaldehyt (10g, 72,40mmol, 1,00 duong lugng) trong
DMF (150ml) dugc bd sung xesi cacbonat (35,4g, 108,31mmol, 1,50 duong
lugng) va dibromometan (18,7g, 107,57mmol, 1,50 duong lugng). Dung dich
tao ra duoc khuéy trong 2 gid & 110°C., Dung, dich dwroc 1am ngudi nhiét do
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phong va chét rin duge l(}’n bing cach foc. Dich loc duge pha lodng véi H,0
(300ml). Dung dich tao ra du’qc chiét oéng EtQAc (2x300ml). Lép hitu co dugc
gop lai, lam kho trén natri sulfat, va ¢6 dudi ép sudt giam. Can thd dugc tinh ché
bang sic ky cot silica gel, duoc rira giai bing EtOAc/ete diu mé (1:9) dé thu
duge 8g (74%) hop chét theo dé muc 13 chit rin mau vang. "H-NMR (300 MHz,
CDCl;): 6 ppm 9,81 (s, 1H), 7,41 {d, J=8,1Hz, 1H), 7,34 (s, 1H),6,93 (d,
J=8,1Hz, 1H), 6,08 (s, 2H).
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Hop chat 67.2. (8)-1-{benzo[d|l!,3]dioxol-5-yl)etan-1-aminhydroclorua.
Hop chit theo d& muc duge tong hop theo phuong phap mé ta dbi véi quy trinh
diéu ché 53. Trong 4o, nop chit 67.1 duge st dung thay thé cho 3,5-

diflobenzaldehvt. LC/MS: m/z (ES+) 166 (M+H)"

0
o NMP, bot ' F
|| 30°0 F
/ ~__F porton, 130°C
<U e, A - O‘“{“\r“ /&
el A

‘H(,)p chat 67. (S)-6-((1-(benzo[d][ 1,3]dioxol-5-yl)etyl)amino)-3-(2,2,2-
trifloetyl)pyrimidin-2,4(1H,3H)-dion. Hop chit theo dé myc duoc tong hop theo
phuong phap mé ta trong Vi du 59. Trong d6, hop chét 67.2 duoc str dung thay
thé cho (S)-1-(2,6-diflophenyl)etan-1-amin hydroclorua va 6-clo-3-(2,2,2-
trifloetyl)pyrimidin-2,4(1H,3H)-dion dugc sir dung (tong hop theo phuong phap
mo ta trong Vi du 1) thay thé cho hop chat 1.3. LC/MS: m/z (ES+) 358
(M+H)"."H-NMR (300 MHz, DMSO-de): 8 ppm 10.27 (br s, 1H), 6,94 (d, J=1,2
Hz, 1H), 6,89-6,82 (m, 3H), 6,72 (d, J = 6,9 Hz, 1H), 5,99 (s, 2H), 4,48-4,40 (m,
4H), 1,38 (d, J = 6,9 Hz, 3H).
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Vi du 68  Quy trinh  diéu  ché  (S)-3-isopropyi-6-((1-(o-
tolyl)etyl)amino)pyrimidin-2,4(1 H,3H)-dion (68). ' | ’

' O
NMP, \(on
J\ proton, 130°C = lL‘N/L\
i P

Dung dich da khudy chaa (18)-1-(2-metylphenyl)etan-1-amin (310mg,
2,29mmol, 1,50 duong lugng) trong NMP (1ml) duoc bd sung xbp proton
(491,4mg, 2,30mmol, 1,50 duwong tuong) va hop chat 1.3 (288mg, 1,53mmol,
1,00 duong lugng). Dung dich tao ra dugce kh vdy trong 1 gid & 130°C trong bdn
déu, lam lanh c’fm nhiét d6 phong, va san dé pha loding voi DMSO (2ml). Chét
ran duoc loc va dich loc duge tinh ché bf’mg_ Flash-HPLC diéu ché véi cac diéu
kién sau: C{)t:‘:X Bridge ‘,‘18, 19%150 mm, 5 um; Pha dong A: HLO/TFA 06,05%,
Pha dong B: CH;CN; Tdc db déng: 20ml/phat; Gradient: 30% B dén 70% B
trong 10 phat. Thu duoc 50mg san pham thd sau 46 duge tach bang HPLC diéu
ché bét déi véi cac dieu kién sau: Cot, Chiralpak IC, 2*25¢m, Sum; pha dong,
hexan va etanol (9:1, 15 phiit). Tao ra 35 ,6mg (8%) hop chit theo dé& muc 1a chét
ran mau tring. LC/MS: m/z (ES+) 288 (M+H)"."H-NMR (300 MHz, DMSO-dy):
6 ppm 9,76(br s, 1H), 7,28 (d, J = 7,2 Hz, 1H) 7,24-7,14 (m, 3H), 6,48 (d,J = 6,3
Hz, 1H), 4,95-4,86 (m, 1H), 4,60 (quin, J = 6,9 Hz, 1H), 4,19 (s, 1H), 2,34 (s,
3H), 1,37 (d, J = 6,6 Hz, 3H), 1,27 (d, J= 6,9 Hz, 6H).

Vi due 69. Quy trinh didu  ché  (S)-3-xyclobutyl-6-((1-
phenyletyl)amino)pyrimidin-2,4( 1H,3H)- dion.

Hgp chat 69.1. i-xvclobutylure. Dung dich d& khuay chta

xyclobutanamin (40g, 562,42mumol, 1,00 duong luong) trong CH,Cl, (400mi) &
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0°C, duoc bd sung timg phan frimetylsilyl isoxyanat (64,70g, 561,60mmol, 1,00
duong luong). Dung dich tao ra duoc khuay qua dém & nhiét do phong va dap
tit bang cach bd sung CH;OH (80ml). Hon hop tac ra dugce khudy trong 1 gidy &
nhiét d6 phong va sau do ¢6 duéi ap suat giam. Phan cin duogc ria bang Et,O
(2x100ml) va loc, thu dugc 53g (83%) hop chét theo d& muc 1a chét rin mau
tring."H-NMR (300 MHz, DMSO-ds): & ppm6,i7 (d, J=9,0Hz, 1H), 5,33 (s,
2H), 3,99-3,91 (m, 1H), 2,16—2,07 (m, 2H), 1,81-1,68 (m, 2H), 1,61-1,45 (m,
2H).

¢ (O I -, -
9) / /

G
. S !
: (‘JL / 7 Me’\,J ~ 7 OMe ‘,:-J’\N/“"\/
A A —— R
HoN 2OMe 1 A
H NaOMe, MeCH o N YO
H

Hop chat 69.2. 1;-xyc]o‘bl,}tylpyrim,idi13,--2,4,6(]H,3H,5H)~-trion. Dung
dich da khudy chira natri metoxit (62,43g, 171561'1;1‘(‘)1, 2,46 duong lugng) trong
CH;0H (500ml), duogc bd sung dimetyi malonat (76,42g, 0,578mol, 1,20 duong
lugng) va hop ‘chét 69.1 (55g, O,48mdl, 1,00 ducmg lugng). Dung dich tgio ra
duge gia nhiét dén 65°C va khudy qua dém. Phan tmg dugc lam mat va dap tat
bing cach bd sung H,O (100ml). P6 pH cua dung dich dugce didu chinh dén gia
tri 1 béng HC dic. Hon hop tao ra dugc c¢6 dudi ap suit giam. Phan can duoc
tinh ché béng sic ky cot silica gel véi CH,Cly/CH;0H (20:1) 1am chét rira giai
dé thu duoc 60g (68%) hop chit theo dé muc 13 chét rin mau tring.'H-NMR
(400 MHZ,_DMSO—dQ: o ppm11.20 (s, 1H), 4,95-4,86 (m, 1H), 3,56 (s, 2H),
2,72-2,62 (m, 2H), 2,16-2,09 (mm, 2H), 1,78-1,60 (m, 2H).

Hop chét 69.3. 6-clo-3-xyclobutylpyrimidin-2,4(1H,3H)-dion. Hop chét
69.2 (80g, 0,44mol, 1,00 duong luong) va trietyibenzylamoni clorua (140,2g,
0,615mol, 1,40 duong lugng) duoc bd sung (300ml). Phan mg diroc khudy
trong 1 gio & 65°C va sau d6 ¢o dudt ap sudt giam. Phan Gng duoc dép tit bang
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cach than trong bd sung 1L nuée/da va sau d6 do pH cua dung dich duoc didu
chinh dén 1 bing NaOH 2N (dung dich). Chét ran duogc loc, duoc rira bang
CH30H (300ml) va Et;O (2 x 300ml), va lam khd. Tao ra 78g (89%) hop chét
theo d& muc 1a chét rin mau vang nhat. '"H-NMR (300 MHz, DMSO-dg): 6 ppm
12,23 (s, 1H), 5,82 (s, 1H), 5,i3-5,01 (m, 1H), 2,87-2,73 (m, 2H), 2,13-2,03 (m,
2H), 1,80-1,56 (m, 2H).

_ (0]
0 | /D
J\\ /Z;j :: A At : /EJ\I\;‘
| g}; . ! ?%T/\W nguyén chat | RN

Nity SN N g

N | s i !
o NS0 A e g L HoH

Hop chat 69. 8)-3-xyclobutyl-6-((1-phenyietylJamino)pyrimidin-
2,4(1H,3H)-dion. Binh phan tng day tron 500-mL da dugc x4 sach va duy tri
bang khi argon tro, dugc bo sung hop chat 69.3 (78g, 388,79mmol, 1,00 duong
lugng) va (S)-a-metylbenzylamin (150ml, 2,00 duong luong). Hon hop phan
tmg duoc khudy trong 3 gid & 120°C. Hdn hop phéan tng duoc lam ngudi nhiét
d6 phong, pha lodng véi CH3;OH (1L) va lam lanh tiép dén 0°C. Chét rén tao ra
duoc loc, duge rira bing Et,O (2 x 300ml), va duge 1am kho trong chan khong
dé thu duoc 57,25g (52%) hop chét theo d& muc 14 chét rén mau trang. LC/MS:
m/z (ES+) 286 (M+H)".'H-NMR (400 MHz, DMSO-dg): & ppm 9,94 (br s, 1H),
7,40-7,32 (m, 4H), 7,30-7,26 {(m, 1H), 6,40 (br s, 1H), 5,19-5,10 (m, 1H), 4,56-
4,49 (m, 1H), 4,35 (s, 1H), 2,91-2,81 (m, 2H), 2,02-1,95 (m, 2H), 1,76-1,58 (m,
2H), 1,42 (d, j=6,8Hz, 3H).

Vi du 70 Quy  teinh didu ché  (S)-3-isopropyl-6-((1-(2-
(triflometyl)phenyl)etyl)amino)pyrimidin-2,4( 11,3 H)-dion.

i
| P S
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OsH S~ Yo
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Hop chit 70.1. (R,E)-2-metyl-N-(2-(triflometyl)benzyliden)propan-2-
sulfinamit. Binh thét ¢6 ddy trén 100m! duge x4 sach va duy tri bang khi argon
tro, dwoc bO sung CHoCl, (50ml), 2-(triflometyl)benzaldehyt (2,01g,
11,54mmol, 1,00 duong Ei,rg'ng}, (R)-(+)-2-metylpropan-2-sulfinamit (1,68g,
13,86mmol, 1,20 duong luong), pyridil‘l' p-toluensulfonat(0,145g, 0,05 dwong
luong) va magie sulfat '(5,‘93;;;;,‘ 5,06 duong luong). Duhg dich iao ra duoc khudy
trong 48 gitr & 40°C. Hidn hop niy dwoc lam ngudi nhidt do phong va chat rén
duoc loc. Dich loc duge ¢6 duéi d; suAt giam va cén thu duge flugc tinh ché
bang sic ky c¢ot nhanh (silica gel, ria gial b‘éﬁg BtOAc/ete diu mé (1:20)). Tao
ra 0,96g (30%) hgp chét theo da muc 1a chit rin mau vang nhat. LC/MS: m/z
(ES+) 278 (M+H)". "H-NMR (300 MHz, r)MS(>~d6):5'ppm7 8,82-8,80 (m, 1H),
8,24 (d, J=17,2 Hz, 1H), 7,95-7,80 (m, 3H), 1,22 (s, 9H).

< | )(/o
*S"O S~

A A
Ny-H o CHaMgBr HN
— T
L

Hop chat  702.  (R)-2-metyl-N-((18)-1-(2~(trifl ometyl)phenyl)-
etyl)propan-2-sulfinamit. Dung dich da khtléy chtra hop chét 70.1 (578mg,
2,08mmel, 1,00 duong luoug) trong THF (20mi) & -50°C duoc bbd sung ting
giot 3M metylmagie bromua trong ELOG (1,4ml, 4,20mmol, 2,0 duong luong).
Dung dich :tr;io ra dugc kh}iéy ¢ -50°C trong 2,5 gio va ¢ nhiét d¢ phong thém
trong 10 gid. Phan Ung duoc dép tét bing cach b sung dung dich NH4CI bio
hoa (10ml) va sau dé ¢6 dudi 4p suét gidm. Cin thu duge duge xbr ly voi HyO
(50ml) va chiét véi CHyCh{2x50ml). Lop hitu co duge gop lai, duge lam kho
trén Na,SOy, va c6 dudi ap suit giam. Tao ra 700mg (60% do dir chit dong phan
khéng dbi quang) hop chat theo d& muc 13 chét rdn mau vang. LC/MS: m/z
(ES+) 294 (M+H)". "TH-NMR (300 MHz, DMSO-d):6 ppm 7,77-7,74 (m, 1H),
7,67-7,60 (m, 2H), 7,43-7,38 (m, 1H), 5,53 (d, J = 4,5Hz, 1H), 4,70-4,60 (m,
1H), 1,42 (d, J=6,6 Hz, 3H), 1,02 7(3, 9H).
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Hop chat 70.3. (8)-1-(2-(triflometyljphenyl)etan-1-amin hydroclorua.
Dung dich da khuéy chira hop chilt 702 'F("?’(_}Omg, 2,39mmol, 1,00 duong luong)
trong CH;OH (4ml), b6 sung tirag giot HCi 4N trong i,4-dioxan {2ml). Dung
dich tao ra dugc khudy trong 1 gio & nhiét dd phong va sau d6 ¢d dudi 4p suét
giam. Chét rin duoc két tua bing cach bd sung E6O (5ml). Chat rén duge loc va

lam khé thu dugc hop chét theo dé muc 1a chét rin mau tréng (0,32g, 60%).

cl

H3N+ CF3 =
NaOH PR
FaCi X o | = NH2
® P

Hop chét 70.4. (S)-1-(2-(triflometyl)phenyl)etan-1-amin. Binh phan Gng
day tron 50-mL duoc bé sung hop ché_t 70.3 (320mg, 1,43mmol, 1,00 duong
lugng) va natri hydroxit (80mg, 2,00mmol, 1,40 duong lugng) trong H,O
(20ml). Dung dich tao ra duge khudy trong 1 gio & nhiét d6 phong va sau dé
chiét v6i EtOAc (20ml): Lop hitu' co duge gdp lai va ¢d dudi 4p sudt giam. Thu

duoc 190mg (70%) hop chéat theo d2 muc 1a chat dac mau vang nhat.
. g : . g nhe

NMP, x6p proton, 0

y ) . .

CE. - o | 130°C, 4 git L J\
3z N7 CFy = /[ N
PN + Joo i Al M

NH /i~ PN - STTNTNT o
cl” N o l H o H
H o ,/ . o

Hop chit 70. (S)-3-isopropyl-6-((1-(2-(triflomety!)phenyl)etyl)amino)
pyrimidin-2,4(1H,3H)-dion. Binh phan ting day tron 10-mL da dugc xa sach va
duy tri bang khi argon tro, duoc bd sung NMP (2ml), hop chit 70.4 (160mg,
0,85mmol, 1,00 duong luong), hop chat 1.3 (160mg, 0,85mmol, 1,00 duong
luong), va xdp proton (273Vm’g, 1,28mmol, 1,5 duong lugng). Dung dich tao ra
duge khudy trong 4 gio & 130°C. Sén‘phém thd (200mg) duoc tinh ché bing
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HPLC diéu ché bat doi véi cae didu kién sau: Cdt, Phenomenex Lux-2 5u
Xenluloza-2, 30*150mm; pha d0ng, Hex-JIPLC va etanol-HPLC (gitt 20%
etanol-HPLC trong 14 phiit); B&-do, uv 254/2200am. Thu duge 160mg san pham
tho. Nguyén lidu thu duge (60ng) duge tinh ché tiép bang HPLC diéu ché bat
dbi va&i cac diu kién sau: Cor:Phenomenex Lux-2 5u Xenluloza-2 30%150mm;
Pha dong va Gradient:Hex: BtOH=80:20; Tha&i gian luu (dinh 2){phut): 11,106
Tao ra 30mg hop chit thee dé muc 1 chit rin mau tring. LC/MS: m/z (ES+)
342 (M+H)". "H-NMR (400 MHz, DMSO-dg):8 ppm9,84 (br, 1H), 7,78-7,68 (m,
3H), 7,56-7,52 (m, 1H), 6,75 (br s, 1H), 4,93-4,86 (m, 1H), 4,68-4,63 (m, 1H),
4,13 (s, 1H), 1,46 (d, J=6,8 Hz, 3H), 1,25 (d, J=7,2 Hz, 6H).

Vi du 71. Quy trinh didu ché (S)-3-(1-metylxyclopropyl)-6-((1-
phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion.

&l'/

|

— OCN™~™ O
e Y4

BN N T HpNT TN
3 CH,Cl, H
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Hop chat 71.1. 1-(l-metylxycloproovlure. Dung dich dd khudy chuta
mudi 1—metylxyqlopropan—,lfa1}'xi;,1 nydreclorua (429mg, _% 99mmol, 1,00 duong
lugng) va trietylamin {268mg, ’.f.i,{iﬁmnwl,' 1,00 dlrorng lugng) trong CH,Cl,
(6ml), duge bd sung trimetylsilyl isoxyanat 300mg 3.18mmol, 1 JO duong
luong). Hon hop tao ra duge khudy o bnhiét ao ph(_mg qua dém va dap tat bang
céch bod sung timg giot CH;OH (2ml) & 0°C. VﬁDung dich tao ra dugc dé 4m dén
nhiét d6 phong va khudy thém trong 1 gid. Hdn hop tao ra dugc ¢6 dudi ap suat
giam. San pham tho duoc két tua tir CH;OH:ELO (1:40) thu duge 300mg (66%)

hop chat theo dé muc la chat ran mau trang.

o Meo)'\/lLOMe
HZNJ\N§< i /g

H NPOMe MeOH

| Hop chat 71.2. 1 -(1-metylxyclopropyl)pyrimidin-2,4,6(1H,3H,5H)-
trion. Dung dich da khuéy chia hop chat 71.1 (320mg, 2,80mmol, 1,0 duong
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luong) trong CH;OH (?,m"ij <‘nv b Sl.:hg, natri metoxit (390mg, ’7,2mmol, 2,5
duong l‘u‘c_mg) va dimety! maionai (3803?;3@_;,-ﬁ.,i‘?:f&mrmol,’ 1,0 duong ]uo’ng) Dung
dich ta‘o ra duge khudy qua dém & 650(“ Sau khi lam mat, phéﬁ i’mg duoc dap tat
bang cach bd sung H,O (100ml). {—)6 pH etz dung dich duoc didu chinh dén 2
béng HCI dic va hon hop tao ra duogc ¢d dudi ap suét giam. Cian tho dugc tinh
ché bang sic ky cot silica gel véi EtOAc/ete d&u mé (1:3) lérﬁ chét rira giéi. Thu
duge 100mg (20%) hop chit theo d& muc 1a chét ran mau tring. '"H-NMR (300
MHz, CDCI3): 6 ppm 8,04 (br, 1H), 3,61 (s, 2H), 1,41 (s, 3H), 1,00-, 0,86 (m,
4H).

Hop chat 71.3. 6-clo-3-(1-metylxyclopropyl)pyrimidin-2,4(1H,3H)-
dion. Hop chat 712 {(100mg, 0,55mmol, 1,00 duong luong) va
trietylbenzylameni clorua (180mg, 0,79immol; 1,00 duong lugng), duge bd sung
POCL; (2m}). Dung dich tao ra duge kbudy trong 3 gior & 50°C va sau d6 ¢b dudi
ap suét glam. Phén cin duoc dap tit can théin l:)éng cach hod sung 10ml nuwdc/da
va chiét b{?mg EtOAc (2 x 30ml). Lc’rp hitu co dqu‘c g(}p lai va dugce ¢6 dudi ép
suat giam. Can thd duoc tinh ché Vbﬁng sic k}'f cot silica gel voi CH,Cly/CH3;0H
(10:1) lam chét ria giai dé thu diroc 40mg, (36%) hop chét theo d& muc 1a chét

rin mau vang,.
0
e : fLNZ
B 1 0 2 3 A =
/EL/IL . ‘NH, < 30°C, 2 gio . N/&O
Cl ﬁ o) H H

nguyén chat

Hop chét 71. (S)-3-(1-metylxyclopropyl)-6-((1-
phenyletyl)amino)pyrimidin-2,4(1H,3H)-dion. Hop chat 71.3 (40mg, 0,20mmol,
1,00 duong lugng) duge bd sung( S)-a-metylbenzylamin (0,5ml). Hon hop phan
tmg duoc khudy trong / giér & ‘30°C va S:‘.‘«iu do cé dl.réi ap sudt gidm. Can thu

duge dugc tinh cbé bang RP-HCLC diéu ché véi cac diéu kién sau: Cot: X
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Bridge C18, 19%150 mm, Swn; Pha déne & FLO/TFA 0,{55%, Pha doéng B:
CH;CN; Tée do dong: 20mi/phit; Gradient: 30% B dén 70% B trong 10 phit.
Thu duge 15,1 mg (27%) hop chat theo dé muc 13 chat rdn mau tring. LC/MS:
m/z (ES+) 286 (M+H)*. "H-NMR (3060 MHz, CD;CN):6 ppm 8,41 (br, 1H),
7,42-7,29 (m, SH), 5,79 (br, 1H), 4,48-4,44 (m, 1H), 4,30 (s, 1H), 1,47 (d,
J=6,9Hz, 3H), 1,27 (s, 3H), 0,87-0,77 (ra, 4H).

Vi du 72. Quy trinh didu ché cac hop chat pyrimidindion khéc.

Cac hop chat trong bang !B duge di¢u ché theo céc vi du nhu duge mo
ta trén day (cac phuong phép dugce lay lam vi du duoc néu dudi dang Vi du

tham khao s6”)

Hop chat sb ,
. : Khoti fugng va/hoac
Cau trac | —
H NMR quan sét durgc

Vi du tham khao s6
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72

340 (M+H)*

'HNMR (300 MHz,
DMSO-de): 6 ppm 9,89
(br s, 1H), 9,54 (br s,
1H), 8,22 (br s, 1H)
7,82 (br s, 1H), 7,75 (s,
1H) 7,66-7,54 (m, 2H),
7,48 (d,J=7,5Hz, 1H),
6,60-6,58 (m, 1H),
490-483 (m, 10,
4,55-4,48 (m, 1), 4,30

(s, TH), 1,42 (d, ] = 6,9

Hz, 3H), 1,27-121 (m,
GH).

73

15

310 (M+H)"

"H-NMR (400 MHz,
DMSO-dg): & ppm9,20
(m, 1H), 9,04 (br s,
1H), 7,57 (m, 1H),
7,38-7,32 (m , 4H),
7,26-7,21 (m, 1H), 6,76
(m, 1H), 4,69-4,62 (m,
1H), 4,46 (s, 1H), 1,40
(d, J=6,8 Hz, 3H).
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310 (M+H)*

'H-NMR (400 MHz,
DMSO-dg): 6 ppm8,56
(m, 1H), 8,49 (m, 1H),
8,37 (m, 1H), 7,37-7,31
(m, 4H), 7,26-7,22 (m,
1H), 6,68 (m, 1H),
4,71-4,65 {m, 1H), 4,34
(s, 1H), 1,37 (d, J = 6,8

Tz, 3H).

310 (M+H)

'TH-NMR (400 MHz,
DMSO-ds): & ppm8,60
(m, 1H), 8,57 (m, 1H),
8,49 (br s, 1H), 7,39-
7,32 (m, 4H), 7,26-7,22
(m, 1H), 6,68 (m, 1H),
4,69-4,64 (m, 1H), 4,41
(s, 1H), 1,39 (d, ] = 6,8
Hz, 3H).
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275 (M+H)+

H-NMR (400 MHz,
DMSO-ds): & ppm 9,70
(br, 171),8,60 (d, J = 2,0
Hz, 1H) 8,50 (dd, J =
4.8, 1,6 Hz, 1H), 7,76
(d,J = 8,0 Hz, 1H), 7,41
(dd, T = 7,6, 48 Hz,
1H), 667 G)I‘ 5, 1H),
4,944,883 (m, 1H),
4,62-4,58 (m, 1H), 4,38
(s, 1H), 1,45 (d, J = 6,4
Hz, 3H), 1,30-1,28 (i,
6H).

312 (M+H)+

'H-NMR (400 MHz,
DMSO-dg): & ppm
10,69 (br s, 1H),7,65 (s,
1H), 7,40-7,20 (m, 7H),
4,52 (quin, J = 6,8 Hz,
1H), 4,40 (s, 1H), 3,30
(b 5, 3H), 1,39 (d, J =
7,0 Hz. 3H).
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302 (M+H)+

'H-NMR (400
MHz,CDCL): & ppm
10,58 (br s, 1H), 7,36-
7,23 (m, SH), 5,16 (m,
2H), 4,69 (s, 1H), 4,26
(m, 1H), 1,82-1,71 (m,
2H), 1,44_1,38 (m, 6H),
1,36-1,25 (m, 2H), 0,92
(t, I = 8,0 Hz, 3F).

1

316 (M+H)+

'H-NMR (400
MHz,CD3CN): 6 ppm
730-720 (m, 4H),
7,16-7,11(m, 1H), 6,32
(m, 1H), 4,69-4,62 (m,
1H), 4,43 (quin, J = 6,7
Hz, 1H), 4,29 (s, 1H),
4,00 (t, ¥ = 10,5 Hz,
iH), 3,67-3,59 (m, 1H),
3,443,40  (m, 1H),
3,14-3,08  (m, 1H),
2,48-238 (m, 1H),
1,56-1,45 (m, 3H),
1,38(d, J = 6,8 Hz, 3H).
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300(M+H)~+

'H NMR (400 Mz,
PMSO-de) 8 ppm 9,82
(br s, 1H), 7,41-7,19
(m, 5H), 6,50 (d,1=16,7
Hy, 1H), 5,05-5,01 (m,
1H), 4,50-4,46 (m, 1H),
434 (s, 1H), 2,01-1,84
(m, 2H), 1,83-1,64 (m,
2H), 1,63-1,51 (m, 2H),
1,49-1,34 (m, SH).

81

L

302(M+H)"

'H-NMR (400 MHz,
CD;OD): 6 ppm 7,39-
7,35 (m, 2H), 7,30-7,28
(m, 3H), 5,06-5,00 (m,
1H), 4,53 (s, 1H), 4,12
(d, J = 72 Hz, 1H),
2,10-2,01  (m, 1H),
1,40-1,37 (m, 6H), 1,02
(d, J = 6,8 Hz, 3H), 0,93
(d, J = 6,8 Hz, 3H).
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350 (M+H)*

‘H-NMR (400 ‘MHz,
CDgOD)I S ppm 7,43—
7,33 (m, 4H), 7,30-7,26
(m, 1H), 4,82-4,75 (m,
1H}), 4,54-4,49 (m, 2H),
2,74-2,65 (m, 2H),
2,15-2,05 (m, 2H),
1,93-1,79 {m, 2H),1,61-
1,57 (m, 2H), 1,51 (d, J
= 6,8 Hz, 3H).

302(M+H)*

'H-NMR (400 MHz,
DMSO-de): & ppm 9.73
(br s, 1H), 7,40 - 7,22
(m, 5H), 6,50 (d, ] = 3,1
Hz, 1H), 4,57-4,44 (m,
2H), 434 (br s, 1H),
1,90 (ddd, J = 13,3, 9,8,
7,4 Hz, 2H), 1,61- 1,50
(m, 2H), 1,38 (d, ] = 6,7
Hz, 3H), 0,74-0,60 (m,
6H).

-119-




419(VIHH )+

"H-NMR (400 MHz,
DMSQO-dg): 6 ppm 9,88
(br s, 1H), 7,45-7.41
(m, 3H), 7,37-7,29 (m,
Q4 6H), 7,27-7,22 (m, 1H),
6,54 (d, J = 6,7 Hz,
1H), 4,84-4,79 (m, 1H),
4,52-4 47 (m, 1H), 4,36
(d, J = 2,4 Hz, 1H),
3,57 (m, 2H), 3,05 (m,
2H), 2,38 (m, 2H), 1,50
(m, 2H), 1,38 (d, J =6,7
Hz, 3H).
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302(M+H )+

'H-NMR (400 MHz,
DMSO-ds): 6 ppm 9,73
(br s, iH), 7,31-7,22
(m, 2H), 7,21-7,12 (m,
3H), 5,93 (d, J = 8,2

i A 85 Hz, 1H), 5,00-4,87 (m,
[ﬁ\ /\/::\N f; .'LO — 1H). 4,44 (s 1H), 4,30
p 1 (s, 1H), 3,37-3,31 (m,
IH), 2,65-2,53 (m,
28), 1,70 (dtd, 3 = 9,0,
69, 6.9, 2,0 Hz, 1H),
; 129 (d, J = 7,0 Hz,
| 6H), 1,11 (d, I = 6,3
% Hz, 3H).

304(MH)
TH-NMR (400
MHz,CD30D +
CDCL): 7,22-7,15 (m,
T o 86 2H), 7,13-7,07 (m,
" N J\NXN OWJ 3H), 6,28 (d, J = 6,1
C_ H o H 11 Hz, 1H), 4,44 (s, 1H),

438 (s, 2H), 4,30-4,23
(m, 1H), 3,55 (s, 3H),
135 (d. J = 6,8 Hz,

3H).
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288(M-+HH)+

HLNMR (400 MHz,
DMSO-de): 6 ppm 9,77
(br s, 1H), 7,32-7,26
(m, 2H), 7,23-7,12 (m,
3H), 5,85 (d, T = 7,9
Hz, 1H), 4,97-4,87 (m,
1H), 4,55 (s, 1H), 3,77~
3,65 (m, 1H), 2,76-
2,68 (m, 2H), 1,27 (d, J
= 7,0 Hz, 6H), 1,05 (d,

J=6,7 Hz, 35,

91

380(M-+H)+

'H-NMR (400 MHz,
CDCl3): 6 ppm 9,77 (br
s, 1H), 7,33-7.23 (m,
10H), 5,23 (br s, 1H),
4,67 (br s, 1H), 4,57
(d, J = 12,0 Hz, 1H),
4,47 (d, J = 12,0 Hz,
1H), 4,44-437 (m,
1H), 4,09 (t, J = 9,2
Hz, 1H), 3,63 (dd, J =
9.8, 5,9 Hz, 1H), 1,48
(d, J = 6,7 Hz, 3H),
1,35 (d, J = 7,0 Hz,
’3H),'. |
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290(M+H)+

'"H-NMR (400 MHz,
CDCls): 6 ppm 9,68 (s,
IH), 7,41 - 7,22 (m,
5H), 5,62 (s, 1H), 5,08
(td, J= 73, 2,9 Hz,
1H), 4,67 (s, 1H), 4,48
- 435 (m, 1H), 3,98
(dd, } = 11,9, 7,6 Hz,
tH), 3,75 (dd, I = 11,7,
3,1 Hz, {H), 1,52 (d, ]
= 7,0 Hz, 3H), 1,36 (d,
I'=7,0Hz, 3H).
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’ 290(M+H)+
'H-NMR (400 MHz,
DMSO-dg): 6 ppm
10,01 (d, J = 2,0 Hz,
1H), 7,37-7,23 (m,
SH), 6,61 (d, J =
73 f-Lz H), 519 (¢, T =
- 5.1 tiz, 1H), 4,03-4,83
q (i, TH), 4.40- 433 (in,
i), 4,24 (d, 1 = 2,4
Hz, 1H), 3,66 (dt, J =
L1, 47 Hz 1H),
3,52- 3,44 (m, 1H),
1,25 (dd, J= 6,9, 2,2
Hz, 6H).
328(M+H)+
'H NMR (400 MHz,
DMSO-ds @ 75 °C): &
ppm9,91 (br s, 1H),
- 7,44-723 (m, SH),
6,58 (br s, 1H), 5,52
[ VA 50 (br s, 1H), 4,59-4,51
(m, 1H), 446 (br s,
1H), 1,52 (d, J = 7,0
Hz, 3H), 1,43 (d, } =
7.0 Hz, 3H).
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328(M-+H)+

'H NMR (400 MHz,
DMSO-ds @ 75 °C): &
ppm9,91 (br s, lH),
744723 (m, SH),
6,58 (br s, 1H), 5,52
| va 50 (br s, 1H), 4,59-4,51
(m, 1H), 446 (br s,
H), 1,52 (, ] = 7.0
HAz,.B.I—{), 143 (d, J =
7,0 Hz, 3H).

95

342(M+H)+

'H-NMR (400 MHz,
DMSO-d¢@ 50 °C): &
ppm 9,79 (br s, 1H),
7,46-723 (m, SH),
6,51 (d, J = 6,7 Hz,
IH), 5,13 (br s, 1H),
| 4,50 (quin, J = 6,9 Hz,
I H), 437 (s, [H),
3,15-3,01  (m, 1H),
2,60- 2,50 (m, 1H),
140 (4, ] = 6,7 Hz,
3H), 1,31 (d, T = 7,0
Hz, 3H).
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I va 50

314(M+H)+

IH-NMR (300 Mz,
DMSO-d¢): 6 ppm
10,32 (br s, H), 7,40-
734 (m, 4H), 7,29-
7,25 (m, 1H), 6,81 (d, J
6,6 Hz, 1H), 4,60-
4,54 (m, 1H), 4,49-
4,40 (m, 3T1), 1,42 (d, T
= 6,6 Hz, 3H).

i01

1 va 50

288(M+H)+

'H-NMR (400 MHz,
DMSO-dg): 6 ppm 9,50
(br s, 1H), 7,56-7,44
(m, 4H), 7,38-7,24 (m,
1H), 6,41 (d, J = 6,4
Hz, 1H), 4,45 (q, J =
6,8 Hz, 1H), 425 (s,
1H), 1,54 (s, OH), 138
(d, J= 6,8 Hz, 3H).
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290(M-+H)+
'H-NMR (400 MHz,
DI\/ISO‘#d(—;): '6 pp}fn
10,31 (br s, TH), 7,35-
7,23 (m. SH), 5,72 (d, J
=47 Hz, 11), 4,67 (s,
1H), 4,40 (quin, J = 6,6
Hz, 1H), 4,05 (t, J =
5,7 Hz, 2H), 3,56 (t, J
= 5,7 Hz, 2H), 3,27 (s,
3H), 1,46 (dd, J= 6,7,
1,6 Hz, 3H).

103

1 vas9

342(M+H)+

'H-NMR (400 MHz,
DMSO-ds, @ 75 °C): &
ppm 9,91 (br s, 1H),
737124 (m, 5H),
6,59 (br s, 1H), 5,51
(br s, 1H), 4,45 (br s,
1H), 4,31 (g, J = 6,9
Hz, 1H), 1,83-1,67 (m,
2H), 1,52 (d, J = 7,4
Hz, 3H), 0,86 (t, J =
7,4 Hz, 3H).
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300(MHH+

'H-NMR (400 MHz,
DMSO-dg): & ppm 2,80
(br s, 1H), 7,37-731
(m, 4H), 7,27-7,22 (m,
1H), 6,52 (br, 1H),
4,48 (q, J = 6,7 Hz,
1H), 4,32 (br s, 1H),

—— 3,93 (br, 1H), 1,62 (br,
1 va 58 1H), 1,38 (d, J= 6,7
Hz, 3H), 1,33 (d, J =
7,0 Hz, 3H), 0,48-0,41
(m, 1H), 0,27-0,21 (m,
1H), 0,14 (dg, J = 94,
4,8 Hz, 1H), 0,02 (m,
1H),

104
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300 (MEHHYH
'H-NMR (406 MHiz,
DMSO-dg): & ppm 9,81
(br s, 1H), 7,37-7,30
(m, 4H), 7,26-7,22 (m,
1H), 6,53 (d, J = 5,9
Hz, 1H), 4,48 (q, J =
6,8 Hz, 1H), 4,32 (d, J

- = 1,6 Hz, 1H), 3,85 (m,
1va 58 iH), 1,61 (m, I1H),
1,38 (d, J= 7,0 Hgz,
3d), 1,32 (d, J = 6,7
Hz, 3H), 0,49-0,42 (m,
tH), 0,28-0,22 {(m,
1H), 0,17-0,12 (m,
1H), 0,01~ (-)0,05, (m,
1H).

105
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300 (M-+H)+

'H-NMR (300 MHz,
DMSO-dg): 6 ppm 9,96
(br s, 1H), 7,36-7,24
(m, SH), 6,48 (d, J =
6,3 Hz, 1H), 4,40 (s,
1H), 4,36-4,27 (m,
tH), 3,63 (q, J = 6,6
Hz, 2H), 2,67-2,50 (bi
che khuat mdt phin m,
[H) 2,02-1,95 (m, 1H),
[,90-1,78 (m, 4H),
1,66-1,57  {m, 1H),
0,98 (r, J = 6,6 Hz,
3H).
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318(Vi+H)+

'H-WNMR (300 MHz,
DMSO-dg): 6 ppm 9,76
(br s, 1H), 6,92 (d, J=
1,8 Hz, 1H), 6,87 (d, J
= 7,8 Hz, 1H), 6,80

EU./ (dd, _]' = 67(), 1..8 I‘IZ,
S H), 6,44 (d, J = 7,2
67 va 59 Hz, 1H), 5,99 (s, 2H),

4,93-438 (m, 1H),
,  2H),
J = 6,6 Hz,
3H) 1,28 (d, J=1,2 Hz,
3H) 1,26 (d, J = 1,2
Hz, 3H).

4,41-435  {(m
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304(M+H)+

'H-NMR (300 MHz,
DMSO-ds): 6 ppm 9,93
(or s, 1H), 6,92 (d, J=
1,5 Hz, 1H), 6,87 (d, J
= 8,1 Hz, 1H), 6,82-
6,79 (m, 1H), 6,48 (d, J
=72 H, 1H), 5,99 (s,
W), 445-430  (m,
26, 3,65 (q, T = 6,6
Hz, 2H), 1,36 (d, J =
6,9 Hz, 3H) 0,99 (t, J=
6,9 Hz, 3H).

L JF
5 Lot
N SN N B
I/; H H L

L,s5va7

328(M+H)+

'H-NMR (300 MHz,
DMSO-dg): & ppm
10,28 (br s, 1H), 7,39-
7,24 (m, SH), 6,81 (d, J
= 6,6 Hz, 1H), 4,47-
4,33 (m, 4H), 1,80-
1,67 (m, 2H), 0,85 (t, J
= 7.2 Hz, 3H).
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286(M+H)+

'H-NMR (300 MHz,
DMSO—d()): o ppm
10,01 (br s, 1H), 7,39-
733 (m, 4H), 7.30-
110 7,23 (m, 1H), 6,60 (d, J
- 6,0 Hz, 1H), 4,52 (q,
§ = 6,6 Hz, 1H), 438
(s, 1H), 3,49 (d, ] = 6,9
Hz, 2H), 1,40 (d, | =
6,9 Hz, 3H) 1,08-1,00
(m, 1H), 0,37-0,33 (m,
2H), 0,28-023 (m,
OH).

1 va 50

340(M+H)+

'H-NMR (400 MHz,
DMSO-dg): & ppm
10,29 (br s, 1H), 7,37-

733 (m, 4H), 7,30-

1l | ,
= 7,25 (m, 1H), 6,98 (d, J

H
i
O (@)Y
o
s
)
F
2D
:,/
o~
(8]
(93]

7 va 59
(d, J= 1,6 Hz, M),
3,89-3,85 (m, 1H),
124-1,15 (m, 1H)
0,61-0,56 (m, 1H),
0,50-0,33 (m, 3H).
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354(M+H)+

H-NMR (400 Mz,
DMS50-de): 5 ppm
1027 (br s, 1H), 7,45-
725 (m, 5H), 6,73 (br
5, 1H), 4,46-4,35 (m,
4H), 2,67-2,50 (bi che
khudt mét phan m,
IH), 2,042,001 (m,
H), 1,90-1,79 (m,
4H), 1,68-1,62 (m,
1H).

306(M-+H)+

'H-NMR (400 MHz,
DMSO-d¢@ 90 °C): 8
ppm 9,86 (br s, 1H),
39731 (m, 4H),
729725 (m, 1H),
6,48 (d, I = 6,7 Hz,
iH), 5,00-491 (m,
1H), 4,78 (m, 1H),
4,56-4,50 (m, 1H),
4,45-438 (m, 2H),
3,76-3,70 (m, 2H),
1,42 (d, J = 7,4 Hz,
3H).

-134-
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360(NVAH+

‘H-NMR (400 MHz,
DMSO-ds@ 90 °C): &
ppm 9,86 (br s, 1H),
7,25 {dd, 8,4, 5,7 Hz,
2H),  7,10-7,04  (m,

2H), 5.94 (br s, 1H),

5,52 (br s, 1H), 4,62
(br s, 1H), 3,79-3,71
(m, 1H), 2,76 (d, J=
6,7 Hz, 2H),

1,55 (d, J = 7,0 Hz,
3H), 1,11 {d, T = 6,3
Hz, 3H).

299
(MAH)+
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LA e

62

290(M+H) -

MR (400 Mz,
DMSO0-de): & ppm 9,83
(br s, 1H), 9,68 (br s,
{H), 7,14 (dd, J = 7.4,
1,6 Hz, 1H), 7,05 (td, J
— 7.6, 1,6 Hz, 1H),
6,82-6,74 (m, 2H),
6,40 (d, ] = 7,0 Hz,
TH), 492-4.85 (m,
1H), 4,60 (quin, ] = 6,9
Hz, 1H), 4530 (d, J =
2.4 Hz, 1H), 1,35 (d, J
~ 6,7 Hz, 3H), 1,27-
1,22 (m, 6H).

F ———

1 va 59

346(M+H)+

'H-NMR (300 MHz,
CDCly: & ppm 10,40
(br s, 1H), 7,44-7,26
(m, 5H), 6,13 (br s,
IH), 4,80 (br s, 1H),
445 (m, 1H), 1,76-
1,52 (m, 5H), 1,35-
1,27 (m, 2H),

-136-
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376 (MiH)+

‘_H—NMR (400 MHz,
DIVISO—&G)Z | 0 ppm
10,27 (br s, 11-1)2 7,29-
7,22 (m, 3H), 7,15-
7,10 (m, 2H), 7,01 (dd,
} = 18,2, 2,3 Hz, 2H),
6,12 (br s, 1H), 4,72
(d, J = 2,0 Hz, 1H),
3,79-3,71 1H),
2,76 (d, J= 6,7 Hz,
2H), 1,09 (d, ] = 6,7
Hz, 3H).

(m,

119

5vas9

354N+

"H-NMR (400 MHz,
DMSO-dg): 6 ppm 9,84
(br s, 1H), 7,43 (d, J=
1,2 Hz, 1H), 7,38 (d, J
= 8,0 Hz, 1H), 7,21
(dd, J = 8,4, 1,2 Hz,
1H), 6,54 (d, J = 6,8
Hz, 1H), 4,90 (q, J =
6,8 Hz, 1H), 4,55-4,52
(m, 1H), 4,34 (d, J =
2,0 Hz, 1H), 1,39 (d,J
= 6,8 Hz, 3H) 1,31-
1,26 {m, 6H). |
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308(V+H)+

'TH-NMR (300 MHz,
DMSO-dg): & ppm 9,87
(m, 1H), 7,48-7,28 (m,
4H), 6,66 (d, J = 6,6
Hz, 1H), 4,93-4,84 (m,
1H), 4,70 (quin, J = 6,6
Hz, ]’H), 4,08 (s, 1H),
1,41 (4, J = 6,6 Hz,
3H),  1,28-124  (m,

GH).

L
- I hl ~
Xr N \N/&O
H H
4

121

304(M+H)+

"H-NMR {400 MHz,
DMSO-de): & ppm 9,68
(m, 1H), 7,25-7,21 (m,
2H), 6,91-6,87 (m,
2H), 6,43 (m, 1H),
492-485 (m, 1H),
4,41 (quin, J = 6,7 Hz,
1H), 4,32 (s, 1H), 3,71
(s,3H), 1,35 (d, T = 6,7
Hz, 3H), 1,27-1,23 (m,
6H).
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286(M+H)+

'H-NMR (400 MHz,
DMSO-d¢): 6 ppm
7,38-7,33 (m, 4H),
7,28-7,25  (m, 1H),

T H o H

1 va 59

VA JOL - ! 122 6,30 (brs, 1H), 4,24 (s,
B W N i - r 2 Q.2 79
| «\ﬂ%r/\N/\ﬁ,ﬁL\:o ‘ 1H), 3,82-3,78 (m,
4 H b * 7 v 59 IH), 3,63 (q, J = 6,8
!
Hz, 2H), 1,17-1,13 (m,
1H), 0,97 (t, J = 638
Hz, 3H), 0,59-0,54 (m,
| 1H),  0,47-0,32  (m,
| .
3.
294(M+H)+
: "H-NMR (300 MHz,
DMSO-dg): & ppm
10,00 (br s, 1H), 7,44
123 (s, 1H), 7,42-7,30 (m,
0 3H), 6,61 (d, J = 6,6
D

Hz, 1H), 4,57-4,53 (m,
1H), 4,38 (d, J = 1,8
Hz, 1H), 3,65 (q, J =
6,9 Hz, 2H), 1,39 (d, J
= 6,9 Hz, 3H), 0,99 (t,
J=7,2 Hz, 3H).
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328(M+H)

'H-NMR (300 MHz,
DMSO-de): 6 ppm 7,75
(s, 1H), 7,72-7,59 (m,
3H), 6,99 (br_ s, 1H),
468462 (m, 1H),
4,38 (s, 1H), 3,65 (q, J
= 6,6 Hz, 2H), 1,42 (d,
§ = 6,6 Hz, 3H), 1,01

125

H 4 P
| [ ‘(’d .)9

304(M+H)+

'H-NMR (300 MHz,
DMSO-dg): & ppm
10,01 (br s, 1H), 7,42
dd, J = 7,8, 6,0 Hz,
1H), 7,20 (d, J = 7,5
Hz, 2H), 7,12-7,06 (m,
1H), 6,62 (d, J = 72
Hz, 1H), 4,56 (quin, J
~ 6,9 Hz, 1H), 4,39 (s,
1H), 3,49 (d, J = 6,9
Hz, 2H), 1,40 (d, ] =
6,6 Hz, 3H), 1,07-0,99
(m, 1H), 0,37-0,34 (m,
2H), 0,30-022 (m,
2H),
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354(M+H)+

'H-NMR (300 MHz,
CDs0D): 8 ppm 7,73-
7,50 (m, 4H), 4,63 (q, J
= 6,9 Hz, 1H), 3,62 (d,
I =772 Hz, 2H), 1,50
(d, T = 6,9 Hz, 3H)
L17-116 (m.  1H),
0.45-039  (m, 2H),

.

U
0,32-0,26 (m, 2H).

320(M-+-H)+
'H-NMR (300 MHz,
DMSO-dg): & ppm
10.01 (br s, 1H), 7,45
(s, 1H), 7.42-7,30 (m,
3H), 6,64 (d, J = 6,9
Hz, 1H), 4,58-4,53 (m,
1H), 4,39 (s, 1H), 3,50
(d, J = 72 Hz, 2H),
1,40 (d,'J = 6,6 Hz,
3H) 1,07-1,03 (m, 1H),
0,37-031 (m, 2H),
0,25-0,22 (m, 2H).

-141-




22810

388 (Vi H)+

'H-NMR (400 MHz,
DMSO-dg): & ppm 9,50

- JPN 94 (br s, 1H), 7,52- 7,22
= ‘|'| N . .
oL ‘. 3ED. 4.87-4.72 (m
F.. KQ\ l/'\T/ ‘gr/\:g o S A (,, 'JH,” HET-4, 72 (m,
F OIV/,‘ i 1H), 4,52-4,41 (m,
2 [H), 1,60-148 (m,
I, 1,41-1,27  (m,
6F).
202(M+H)+
H-NMR (300 MHz,
DMSO-d¢): 6 ppm
10,00 (br s, 1H), 7,40
(dt, J = 7,8 Hz, 0,6 Hz,
o . .
_ r)!L‘N/\/ 129 IH), 7,26 (d, J = 7.8

) N
1 va 5%

Hz, 210, 7,09-7,06 (m,
IH), 6,60 (d, J = 6,9
I--tz,,,lf‘{),v 4,46 (q, J =
6,6 Hz, 1H), 4,38 (s,
1H), 3,60-3,55 (m,
OH), 147-139 (m,
SH), 0,79 (t, ] = 7,5
Hz, 3H).
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308(M+H)+

'H-NMR (300 MHz,
DMSO-dg): 8  ppm
10,01 (br s, 1H), 7,44
(t, I = 09 Hz, 1H),

0 130 741738 (m, 1H),
N 734-731 (m, 2H),
A \N')\N’i\o o
DR 6,62 (d, J = 5,1 Hz,
I b v IH), 4,55 (g, J = 6,7
Hz, 1H), 4,38 (s, 1H),
3,54 (dd, J = 6,0, 5,7
Hz, 2H), 1,47-1,39 (m,
SH), 084 (t, J = 7,5
Hz, 3H).
|
| 342 (M+H)+
) E HNMR (400 MHz,
5 | DMSO-dg): & ppm
; JIlKN,A\ P . 10,05 (br s, 1H), 7,74
Y (s, 1H), 7,68-7,56 (m,
HoH 3H), 6,69 (d, J = 6,4
D 1 va 59 Hz, 1H), 4,70-4,63 (m,

1H), 4,40 (s, 1H), 3,59-
3,54 (m, 2H), 1,49-
1,40 (m, 5H), 0,86 (t, J
= 6,0 Hz, 3H).
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132

304(MHH Y+

'H-NMR. (406 MHz,
DMS0-dg): 6 ppin 9,85
(br s, iH), 7,37-7,33
(m, 2H), 7,18-7,13 (m,
2H), 6,52 (d, J = 7.4
Hz, 1H), 5,14-5,05 (m,
1H), 4,50 (quin, J = 6,8
Hz, 1H), 4,31 (s, 1H),
2,84-2,78 (m, 2H),
1,97-191  (m, 2H),
1,70-1,54 (m, 2H),
1,36 (t, J = 6,7 Hz,
3H).
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290(M+H)+

H-NMR ( 400 Mllz,
DMS0O-~ds): & ppm 9,83
(br s, 1H), 9,68 (br s,
1H), 7,14 (dd, J = 7,4,
1,6 Hz, 1H), 7,07-7,03
(m, 1H), 6,81-6,74 (m,
2H), 6,42 (d, J = 7,0
Hz, 1H), 4,92-4,85 (m,
1H), 4,60 (quin, ] = 6,8
Hz, 1H), 431 (d, J =
?“a Hz, 1H), 1,35 (d, J
= 7,0 Hz, 3H), 1,27-

1,22 (m, 6H).

134

206 (M)

"H-NMR (300 MHz,
DMSO-ds): & ppm
10,03 (br s, 1H), 7,48-
739 (m, 2H), 7,23-
7,20 (m, 1H), 6,60 (d, J
= 5,1 Hz, 1H) 4,58-
4,53 (m, 1H), 4,38 (s,
1H), 3,66 (q, J = 5,1
Hz, 2H), 1,39 (d, J =
5,1 Hz, 3H), 0,99 (t, J
= 5.1 Hz, 3H).

-145-




22810

306(VHH)+

'H-NMR (400 MHz,
DMSO-ds): 6 ppm 9,95
(brs, 1H), 7,36 (dd, J =
9,0, 5,5 Hz, 2H), 7,18-
7,14 (m, 2H), 6,54 (d, J
— 7,0 Hz, 1H) 4,66 (br
s, TH), 4,54-4.49 (m,
1H), 4,34 (s, 1H), 1,97-
1,86 (m, 1H), 1,65-
1,55 (m, 1H), 1,38 (d, J

| g 135
: ﬁ N7
AR /\N/\N/k\o T
| H H
2 i
1
1!
o)
Xr N ‘N/&'O -
| H H
N
1

292(M+H)+

'HNMR (400 MHz,
DMSO-ds): 6 ppm 9.95
(brs, 1H), 7,36 (dd, J =
9,0, 5,5 Hz, 2H), 7,18-
7,14 (m, 2H), 6,54 (d, J
— 7,0 Hz, 1H) 4,56-
4,49 (m, 1H), 4,35 (d, J
23 Hz, 1H), 3,57-
3,53 (m, 2H), 144-
1,36 (m, 5H), 0,77 (t, ]

= 7,4 Hz, 3H).
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327(MHH)+

'TH-NMR (400 MHz,
DMSO-dg): 6 ppm

F 10,36 (br s, 1H), 8,09
P 137

o N _ »

] HL )\,k/ﬂ | (¢, J = 8,0 Hz, 1H),

: )I N — 7,39- 7,35 (m, 4H),
g | ~ ,
Phia e 730722 (m, 3H),

6,87 (m, 1H), 4,61
(quin, J = 6,8 Hz, 1H),
4,49 (s, 1H), 1,44 (d, I

= 6,8 Hz, 3H).

Vidu 73. Thir nghiém Urc ché myosin

Céc chat phan tr nho dugc dénh gid vé kha nang (e ché hoat tinh enzym
ctia myosin tim bo bang cach st dung thir nghiém hoa sinh két hop su giai
phong cia ADP (adenosin diphosphat) tir myosin tim véi hé tao cédp enzym bao
gom pyruvat kinaza va lactat dehydrogenaza (PK/LDH) va theo ddi su giam do
hap thu ciia NADH (& 340nm) dudi dang ham sé theo thoi gian. PK chuyén hoa
ADP c‘Tén ATP (adenosin triphosphat) bang cach chuyén ho4 PEP
(phosphoenolpyruvat) thanh pyruvat. Sau d6 pyruvat duge chuyén hoa thanh
lactat bai LIDH bang cach chuvén hod NADH (nicotinamit adenin dinucleotit)
thanh NAD (nicetinamit adenin dinuclectit dd oxy hoa). Ngudn myosin tim 13 tir
tim bo & dang s¢i nguyén co cd vo. Trude khi kidm tra cac chat phén tir nho, soi
nguyén co cua bo duge danh gid v sy dap tmg véi canxi cfla;chimg va néng do
canxi dat dugc su hoat hod 50% (nCasg) hoiic 75% (pCass) hé sgi nguyén co
duoc chon lam diéu kién cudi cing dé danh gia tac dung (rc ché cta cac chét
phén tir nho nay. Toan b hoat tinh enzym duge do trong dung dich dém chira
12mM PIPES (piperazin-N,N'-bis(axit 2-etanesulfonic), magie clorua 2mM & do
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pH=6,8 ( dung dich dém PM12). C4c didu kién thi nghiém cubi cung 1a Img/ml
soi nguyén co tim bo, 0,4mM PK/LDH, 50uM ATP, 0,Img/mL BSA (albumin
huyét thanh bo), 10ppm chét chéng tao bot, 1mM DTT, 0,5mM NADH, 1,5mM
PEP ¢ ﬁéng do c;anXi tw do mong mudn cin dé 62_\.‘[ duoc sy hoat hoa 50% hoac

75% céc sQi nguyén co nay.

Day pha lefing hop chat duoc tao ra trong DMSO sao cho dat dugc nong
a8 mong mudn cuoi cing ctahgp chat trong the tich 100pl véi nong d6 DMSO

~

¢0 dinh 12 2% (v/v). Cu thé-ta, 2pl day pha loding duge bO sung vae dia 96 {6 dé

7
' A

dat dugc dap vimg lieu 8 hedc 12 diém. Sau khi bd sung 50ul dung dich chira soi

nguyén co tim bo, PK/LDH va d mg dich chira canxi (c“iz}t duge sw heat hoa

2
~

mong mudn), phan tng enzym duge kot dong ‘\mtg cach b6 sung 50ul dung
dich chira ATP, PEP va NADH. Tién trinh phan tng duogc tiép dién trong may
doc dia M5e Thiét bi phén 'tir ¢ nhiét d6 méi trudong 7b§mg cach st dung cac dia
trong sudt ¢6 dién tich béirig mot nira. May doc dia duoc cAu tao dé doc do hép
thu & 340nm theo kiéu dong hoc trong 15 phat. 86 liéu duge ghi lai dudi dang
duong dbc thé hién dép Gng db hip thu theo thoi gian. Cac duong dbc thé hién
dap tmg d6 hap thu dudi dang ham s6 theo thoi gian duoc chuén ho4 thanh céc
duong dbc trén dia chira DMSO. Sau d6 tde dd d3 duge chuin hoa nay dugc 1ap

biéu d6 dusi dang ham s thé hién nong do phan to nhé va sb lidu nay duoc

s A}
A -

khép vao bé phtt hop 4 tham sb bing cach st dung GraphPad Prism. Diém gitra
ctia dd thi nay 1a JC50 va 13 ndng d6 ma tai 46 50% téng dap tung bi e ché. Chét
bat kv khéng dat duge tic dung Ue ché 50% & nong d6 cao nhit dugc thir
nghiém dugce bao cdo 1a [C50 ldn hon so vét néng d6 cao nhét duoc thu nghiém

(nghia 1a IC50> 25uM),

Béng 2. Tac dung Urc ché myosin cua cac hop chat da chon?

B E
. | Hoattinh | Hoat tinh
Hop chét
) sinh hoa sinh hoa
sO ‘

(pCass) (pCaso)
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126 ++
it b e e
128 ++
126 ++
130 -+
124 b -
o -
134 :-H
135 A+
136 -
e - ekt

* -+ tuong Gng voi gia tri IC50 dudi TuM. -+ tuong Ung véi gia tri IC50 tir 1
dén 15uM. + tuong Ung vai id tri 150 trén 1SuM.

Tinh chon loc khang lai cac soi nguyén co xuong thé duge danh gia nhu
dugc mé ta trén ddy ngoai triy ngudn myosin 1a tr myosin xuong co it nhanh
cua tho & dang soi nguyén co. Céc dap tng heu khang lai sgi nguyén co xuong

tho cling duoc xac dinh nhu d8 mé 14 irén day.
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Vi du 74: Uu tién hoa 1ap thé theo hoat tinh

Céc cip chit ddng phéan 1ap thé ghép doéi phu hop duge thir nghiém vé
kha nang wc ché hoat tinh myosin nhu duge md ta trén diy. Cac két qua dugc
tom tét trong bang 3. Trong tit ¢4 cac trudng hop, dong phan 1ap thé (R) ¢o hoat

tinh thap hon dang ké so véi dong phan 1dp thé (S).

Bang 3. Hoat tinh fwong doi cua cac dong phin 1dp the (5) va (R)*

~ Bongphan lapt

‘Cmpd“I;Iﬁo.‘ | ICSO’ (péa
75)
1 0,67 pM | 0,56 uM 19R 23,93 uM | 51,87 uM
21 0,39 uM 20R 19,64 uM
59 0,45 M 60R >392 uM

athir nghiém duoc thuc hién bang cach su dung 0,5uM myosin, do dé céc gia tri

IC50 thap hon 1,0pM déu 12 gan ding,

Vidu 75. Thir nghiém co it 12 bao co tim

Su co rit te bao co tam that cua chudt trwdrg thanh dugce xac dinh bang
phat hién swon véi hé thong co it lonOptix. Cac phan phin udce cua t€ bao co
trong dung dich dém Tyrode (137mM Nall, 3,7mM K1, 0,5mM MgCl,,
1,5mM CaCl,, 4mM HEPES, 11mM glucoza) duoc dat trong budng tudi (Series

9 9 o O . < N
20 RC-27NE; Warner Instruments), duoc dé cho két dinh véi 14 kinh day va sau
bl v ° e
doé dugc tudi bang dung dich dém Tyrode 37°C. Cac t€ bao co dugce xép thanh

hang, dugc kich thich ¢ 1Hz va 10V. Chi céac t¢ bao co cd cac dudng soc 1o
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rang, khong hoat dong trudce khi bude, co chiéu dai t& bao tir 120-180 micron,
phén sudt co rat nén tir 3 dén 8% chiéu dai té bao, va tbc d6 co 1én hon 100
micron moi gidy durge sir dung cho thir nghiém co rut. Pé xac dinh dap tmg véi
céc hop chit, cac té bao co duoc twdi 1an thi nhit trong 60 gidy bang dung dich
dém Tyrodes, sau d6 5 phir bang hop chét v rua 140 gidy bang dung dich dém

Tyrodes. SG lidu duge ghi fai lidn tue bang cach st dung phan mém fonOptix.

{4

SO liéu co rat dugc phan tich bang cich st dung phan meém lonwizard

4

(IonOptix). D61 véi moi té bao, 10-20 co rit tam thoi duge tinh trung binh va
dugc so sanh trong céc didu kién duge xi Iy nén (kh@hg hop chéf) va bang hop
chét. Tac dung cua hop chit duoc do bing cac tic dung trén phan sudt co 10t
(fractional shortening: FS), trong d6 phén sudt co rit 1a ti 1é chidu dai pic cta té
bao & trang thai co rut trén chiéu dai t& bao nén duoc chuan hod dén 100% cho

cac té bao khong dugc diéu tri.

Bang 4. Tac dung trc cheé sy co rut té bao co tim bdi cac hop chat duge chon®

D Tacdung & | Téac dung &
nong dH néng do
O,BuM 7 - 1,0uM
- It 4+
2 o A+
12 n.d 4
19 n.d. + .
27 R a.d.
67 » n.d. +++

% + thé hién gia tri wc ché phan suét co rat nho hon 33%. ++ thé hién cac gid tri
trc ché phén suét co rat tir 33% dén 66%. +++ thé hién gia tri trc ché phan sut

co rut 1én hon 66%.
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Vi dy 76: Tac dung dugce dong hoc cap tinh & chudt.

Cé«: hop chat dlen hinh duoc thu nghiém v& kha nang diéiu hoa su co rut
co tim & chudt dudi dang don vi do khi ning gén dich in vivo. Phan suét co rut,
don vi do su co rit, duoe xée dinh bang céch ghi chép sur thay doi vé duong kinh
clia tAm thit rai & cudi thdi ky thm thu/co rat (LVESd) so véi thoi ky tAm
truong/gidn (LVEDA) \,'éxlbiéu dién sy thay JOI nay dudt dang ti 1€ FS = (LVEDd
— LVESAYLVEDd. Céac con chudt Sprague-Dawley duc da nudi duge gdy mé
nhe bang isofluoran va phan sudt co rat dudmg co sd duge do & vi tri gan xuong
{rc bang cach sir dung phuong phap siéu am tim qua thanh nguec (transthoracic
echocardiography: TTE). Sau phép do nay, dong vat dugc cho tinh lai va nhan
mdt lidu hop chit (4mg/kg) bing cach dua bang dng vao da diy qua duong
miéng. Sau khi sir dung thude 3 gid, siéu am tim dd 1an thir hai va 1an tht ba
duoc thu lai trong didu kién gay mé nhe dé xé4c dinh tac dung cua thudc trén su
co rit. Céc tac dung duge thé hién trong bang 5 duéi dang ti 18 phan trim giam
clia phan suat co it dudng co so.

’

Bang 5. Tac dung trc ché su co rit & chudt bdi cac hgp chat duge chon®

D | % Giam phéin sudt co rai
“sau khi-dung th].i bc 3h

45 kS +

4Q s

49 g -+

69 +

70 ++

71 V s
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A4 theé hién sy thay doi tuong ddisvé phén suar co rit nho bon 15%. ++ the hién
sy thay doi tirong d61 ve phén suét co rut nim trong khoang tr 15 dén 30%. +++
thé hién sy thay ddi twong dci v& phéan suat co vt 1§ hon 30%.

Mac di sang ché duce mo 14 & mot s6 chi tiét bang cach minh hoa va
iéy vi du v&i muce dich 1am cho vide hibu séng ché trd nén dé dang, mot chuyén
gia trong linh vire ndy s& hiéu rd 1a mét s& thay d6i va cai bién ¢6 thé duoe thuc
hién trong pham vi cia sang ché va yéu cau bao hd kem theo. Ngoai ra, mdi tai
liéu tham khao d3 cung cip & day dugc ndp kém toan bd dé tham khao ciing
gidng nhu mdi tai lidu tham khao dugc ndp riéng dé tham khéo. Khi c6 xung dot
gitta don nay va tai liéu tham khéao dugc dé xuit & ddy, don nay s& ¢ uu thé

hon.
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Yéu cau bao ho

1. Hop chat ¢6 cong thirc:

O
X N/R1
R® R* ||
2/<N N/&O
H H

hodc mudi duge dung cua nod, trong do:

R' 1a nhom duoc chon tr nhom bao gém C,-Cy alkyl, C;-Cy xycloalkyl, C3-Cy
xycloalkyl-C,-Cy alkyl, heteroxycloalkyl ¢o tir 4 dén 7 canh, phenyl, phenyl-C,-C,
alkyl, heteroaryl ¢6 tir 5 dén 6 canh va heteroaryl-C,-C, alkyl ¢6 tir 5 dén 6 canh,
trong d6 mdi R' tuy y duoc thé bang tir 1 dén 3 RY,

R” 12 nhém dugc chon tir nhém bao gém phenyl, phenyl-C,-C, alkyl, heteroaryl c6
tir 5 dén 6 canh va heteroaryl-C,-C, alkyl ¢6 tir 5 dén 6 canh, trong d6 mdi R* tuy y
dugc thé bang tir 1 dén 5 R”;

R*? 12 nhom duoc chon tor nhém bao gém C-Cy4 alkyl, C5-C,; xycloalkyl, va
heteroxycloalkyl c6 tir 4 dén 7 canh trong d6 mdi R’ tuy ¥ duoc thé bang tir 1 dén
3R

R*1a H;

X 1a nhom duogc chon tir nhém bao gé‘nn HvaF;

mdi R* dugc chon doc 1ap tir nhom bao gém halo, CN, hydroxyl, C,-C, alkyl, C,-
C4 haloalkyl,C-C, alkoxy, phenyl, phenyl-C,-C, alkyl, phenyl-C,-C, alkoxy,
phenoxy, -COR™, -CO,R*, -SO,R¥, -SO,NR*'R¥, va -CONR*R™, trong d6 mdi
R* va R duoc chon doc 1ap tir nhom bao gom H, C-C, alkyl va phenyl, hodc tuy
y R* va R™ khi duoc gin vao nguyén tir nito duge két hop dé tao thanh vong c6 tir
4 dén 6 canh;

mdi RP duogc chon doc 1ap tir nhém bao gém halo, CN, hydroxyl, C-C, alkyl,C,-C,
haloalkyl, C,-C, alkoxy, phenoxy, phenyl-C,-C, alkoxy, metylendioxy,
diflometylendioxy, -COR"", -CO,R"", -SO,R"', -SO,NR"'R”*, CONR"'R",
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NRPIRM heteroaryl c6 tr 5 dén 6 cank, vi heteroxyclyl co tir 5 dén 6°canh tuy ¥
duqcthébéngoxo,ﬁongdéInéiRVIVQFUQduqcchQniﬁmlapu}nhénlbaogénl
H va C-Cy4 alkyl hodic tuy y R va R khi duge gén vao nguyén tii nito duge
két hgp deé tao thanh vong co tir 4 dén 6 canh; va

moi R duge chon doc 1ap tir nhdém bao gom halo, hydroxyl va C;-C, alkoxy;
mbodi xycloalkyl 1a mét cau tric vong béo hoa hodc khong bdo hoa mét phan;

mdi heteroxycloalkyl 1a mot hé vong bio hoa ¢6 tir 1 dén 4 nguyén tir khac loai
dugce chon tr N, O va S; va

moi heteroary! 13 mdt cau tric véng thom 6 tr 1 dén 4 nguyén tir vong la
nguyén tr khac foai nhie N, O hode §;

moi nhém alkoxy duge the thy v co thé dugc thé bang mot hodc nhiéu gdc duge
chon tir halo, hydroxy, amino, allylamine, nitro va xyano,

2. Hop chat theo diém 1, hodc musi duoe dyung cia nd, trong d6:

R! {3 nhém duoc chon tir nhom bao gom C)-Cy alkyl, C3-Cy xycloalkyl,
heteroxycloalkyl co tir 4 dén 7 canh, phenyl va heteroaryl ¢é tr 5 dén 6 canh,
trong dé mdi R! tuy v duoc thé bang tir | dén 3 RY

R? 14 phenyl, tuy v duoc thé bang tur 1 dén 5 R

R? 12 nhém duoc chon tir nhom bao gom C-C4 alkyl, C3-C4 xycloalkyl, va
heteroxycloalkyl ¢ tir 4 dén 7 canh, trong d6 moi R® tuy y dugc thé bang tir 1
dén 2 R¢;

R*14 H;

X 1a nhom dugce chon tiy nhém bao g6m H va F;

mdi R* dugce chon doce 18p tir nhém bao gom halo, CN, C,-Cy alkyl,Ci-C4 alkoxy,
-COR® -CO,R _SO-RY, -SONRMR™ va -CONRAR™, trong d6 moi R va
R dirge chon dde 18p tir nhdém bao g ym H va 4-Cy alkyl hode tuy y R* va R*®
khi duoe gfn vao nguyén b nito duoe két hop dé tao thanh vong ¢6 tir 4 dén 6
canh;
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mdi R duoge chon d@c lap tir nhém bao p@m halo, CN, C-Cy alkyl,C-Cy
alkoxy, -COR", -CO,RY, -SO,R™, -SO,NRP'R", CONRPIR"?, NRPIR??

N

heteroary! c6 tir 5 dén 6 canh, va heteroxyclyl ¢6 tir 5 dén 6 canh tuy ¥ duoc thé
bing oxo, trong d6 mdi R® va R duge chon doc 1ap tir nhém bao gém H va Ci-
Cy alky! hodc tuy ¥ R va R khi dugc gén vio nguyén tir nito duge két hop dé

tao thanh vong c6 tur 4 dén 6 canh; va
mbi R® duoc chon déc 14p tir nhdém bao gém halo va C;-C; alkoxy.

3. Hop chét theo diém 1 hodc 2, hodc muoi duge dung cua no, trong d6 X 1a H.

5\

4. Hon chat thee ditm 1 hodc 2, hods mudi duoe dung clia né, trong d6 R! duge
v 1 Y
4 \ RV}

chon i nhdm bao gom Ci-Cy alkyl, C5-Cs xycloalkyl; va heteroxycloalkyl cé tir

4 dén 6 canh, trong d6 mdi R tuy v duoe thé bang tr 1 dén 2 RY,

5. Hop chat theo diém 1 hodc 2, hotie H_&Uﬁi duge dung cua no, trong d6 R! dugce
chon tir nhém bao g bom phen}/l va netuoarvl cé tir 5 dén 6 canh, wong d6 moi R

tuy v duge thé bang fr 1 dén 3 R“

6. Hop chét theo diém 1 hodc 2, hoic mudi dugce dung cua nd, trong d6 R! duogc
chon tir nhém bao gdm C3-Cy alkyl, C3-Cs xycloalkyl, va heteroxycloalkyl ¢6 tir
4 dn 6 canh.

7. Hop chat theo diém 1 hodc 2, hodc mubi duogc dung cla no, trong d6 R! 1a
heteroxycloalkyl co tir 4 dén 6 canh, tuy v dugc thé bang tir 1 dén 2 R* duoc
chon ti nhém bao gdm C;-Cy ailkyl,C-Cy alkoxy, -COR™, -CO,R*, -SO,RY, -
SOgNR?‘R“z, va -CONR?R2, trongdé mSi R va R* doc lap I3 duoc chon tir
nhom bao s:on Hva Ci-Cy mlsyl

~

8. Hop chat theo dlem ] hn‘ac 2, hodic mudi dugc dur‘g cua no, trong do R! duge
chon tir nhém bao gdm xyelobutyl, isopropyl, isobutyl, I-metoxypropan-2-yl,
xyclopentyl, xyclohexyl, 4A-tetrahydropyranyl, '-(metylsulfonyl)piperidin-4-yl,

1-(metoxycacbonyl)piperidin-4-yl, 4,4-difloxyclokexyl, phenyl, 2-pyridyl, 3-

ridyl, 3-isoxazolyl, 5-isoxazoivi, va 1-metyi-3-pyrazolyl.
pynay y 3 : P! ‘
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9. Hop chét theo diém 1 hodc 2, hoic muédi duge dung cia no, trong d6 R? tuy y

duoc thé bang tir 1 dén 2 R®.

10. Hop chét theo diém 1 hodc 2, hoac rﬁuéi di:cyc dung cta nd, trong d6 R?
duoc chon tir nhém bao gdbm phenyl, 3-metylphenyl, 2-flophenyl, 3-flophenyl,
4-flophenyl, 2,5-diflophenyl, 3,5.—dilﬂopheﬁyl: 3-clophenyl, 3-metoxyphenyl, 3-
(3-oxazol idi11-2—0nyl.j)ph<;ny} ) 3-(2-metyl-1-imidazyl)phenyl, 3-(1-
pyrz‘a,Z()lyl')phél_lyl, va 3-(1,2,4-triazol-1-yl)phenyl. “

11, Hop chat theo diém 1 bode 2,-hode mudl duge dung cla nd, trong do R’

2 -
14

duoge chon ur nhém bao emm OOy allyl, C-Cy allloxyalkyl, va Cs-Cy

xycioailoyl.

12. Hop chat theo diém | hodc 2, hodc mudi duge dung cia né, trong d6 R’
duge chon tr nhom. bao gom metyl, etyl, propyl, xyclopropyl, xyclobutyl va 2-

metoxymetyl.

13. Hop chét theo diém bét ky tropg céc diém (r 1 dén 10, hoic mudi dugc dung

clia nd, trong d6 R? 1a metyl.

14. Hop chét theo diém 1 hodc 2, hodc mudi duoc dung cua no, trong do R' 1a

isopropyl; R tuy y duoc thé bang 1-2 R® va R® 1a metyl.

15. Hop chit theo diém 1 hoic 2, hodc mudi dugc dung cta no, trong do R' 1a
heteroxycloalky! c6 tir 4 dén 6 canh, tny y dugc thé bang tir 1 dén 2 R* duoc
chon tir nhém bao gdm Ci-Cy alkyl.Ci-Cy alkoxy, ~-COR™, -CO,R™, -SO,R?, -
SONRAR™, va -CONRYR™, trong d6 mdi R*! va R® doe 1ap 1a duge chon tir

nhom bao gam H va Co-Cu-alkyl: B> tuy ¢ duoc the bang 1 dén 2 R va R? 1a
& ] . W « o v ? 9

metyl.

16. Hop chat theo diém 1 hoiic 2, hoic mudi duoe dung cia no, trong dé R!
duge chon tir nhdm bao gém phenyl va heterearyl ¢6 tr 5 dén 6 canh, trong d6
moi R tuy ¥ duge thé bing tir | dén 3 R% R? tuy y duge the bing tir 1 dén 2 RY,

va R? 1a metyl.
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17. Dugc pham chira hgp chét theo diém bat ky trong céac diém tur 1 dén 16, hodc
muodi duge dung ctia nd, va ta duge duge dung.

18. Hop cht theo diém 1, trong 6 hop chét nay duge chon tir nhém bao gom:
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" ~ /h\ AN [~ /— l\ N - ~ '
ARG 10R RS
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’ ;\N NN}
: Vit
W N e SRR
= ) .

hoic muéi dugce dung cua nd.

19. Hop chit theo diem 1, ¢6 cong thire:

hodc mudéi dugce dung cia nd.

20. Dugc pham chura hop chat theo diém 19, hodc mudi duge dung cua no, va ta
dugc vira du.
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