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Linh vue k§ thuit dwoce dé cip
Sang ché dé cap dén hop chét vong pyrolopyrimidin lam chét cha van TLR7
hodic mubi dugc dung cua n6 va dé cap cu thé dén hop chét c6 cong thuce (I) hodc mudi

dugc dung cta no.
NH,

H
NN
! )R
o
SN
L,

/

(L—Ran (T)

Tinh trang ky thuit cia sing ché

Thu thé kiéu Toll (Toll-like receptor) dugc biéu hién bdi cac t& bao mién dich
khéc nhau va nhén biét cac kiéu cAu tric bao toan cao: M6 hinh phén tir lién quan dén
tdc nhan gay bénh (Pathogen Associated Molecular Pattern: PAMP) do cac tic nhin
gy bénh vi sinh vét biéu hién hoic mé hinh phén tr lién quan dén su tdn hai (Damage
Associated Molecular Pattern: DAMP) do cac t& bao chét giai phong ra. PAMP hoic
DAMRP kich thich thu thé kiéu Toll tao ra dong tin hi¢u lam cam Umg qua trinh hoat hdéa
cic yéu t6 phién md nhu AP-1, NF-xB va cic yéu t6 didu hoa interferon (ham
xung-dép tmg). N6 tao ra cic dap ung khic nhau cta té bio, bao gdbm san sinh
interferon, xytokin tién viém va xytokin tac dong, nhd d6 dép tmg mién dich duogc tao
ra. Bén nay, da phat hién dugc 13 loai thu thé kiéu Toll. Thu thé kiéu Toll 1, 2, 4, 5 va
6 cha yéu dugc biu hién trén bé mit t& bao trong khi thu thé kiéu Toll 3, 7, 8 va 9
duoc biéu hién trong thé nhan. Céc thu thé kidu Toll khac nhau nhan biét cac phdi tir
dugc tao ra tlr cac tic nhan gy bénh khac nhau. Thu thé kiéu Toll 7 (TLR7) dugc biéu
hién va nhan biét phdi tir bai té bio tua dang tuong bio (plasmacytoid dendritic cell:
pDC) dé cam tmg sy biéu hién interferon o (IFN-0). Thu thé kiéu Toll 7 (TLR?7) va thu
thé kiéu Toll 8 (TLRS) 14 twong ddng cao va do d6 phdi tir cia TLR7 trong hau hét cac
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trudng hop cling 14 phdi tir cia TLRS. Su kich thich TLR8 cha yéu lam cam ung su
sdn sinh c4c xytokin nhur yéu té hoai tir u (tumor necrosis factor o TNF-o) va chét hoa
ung dong. Interferon a 14 mot trong sb cac thube diéu tri bénh viem gan B hodc C man
tinh trong khi TNF-a 14 xytokin tién viém, trong d6 su tiét ra qua mirc cac chit nay s&
gdy ra cc tdc dung phu nghiém trong. Do d6, tinh chon loc d6i v6i TLR7 va TLRS 1a
quan trong dé phat trién chat chii van TLR7 dé diéu tri cic bénh nhidm virut. DA c6
théng bao v& mot vai chit chi van TLR7, nhv imiquimod, resiquimod, GS-9620. Tuy
nhién, cn c6 cac chit chi vAn TLR7 méi c6 tinh chon loc, hoat tinh va d6 an toan t6t
hon. Céc tic gid séng ché da nhan dang dugc mot loat cac din xudt pyrolopyrimidin
méi lam chit chi van TLR7. Tinh trang k¥ thudt ctia nghién ctru ndy dugc tim thy
trong cac bai bdo sau: Hoffmann, J. A., Nature, 2003, 426, p33-38; Akira, S., Takeda,
K., and Kaisho, T., Annual. Rev. Immunology, 2003, 21, 335-376; Ulevitch, R. J.,
Nature Reviews: Immunology, 2004, 4, 512-520; Coffman, R. L., Nat. Med. 2007, 13,
552-559; Paul A. Roethle, J. Med. Chem. 2013, 56(18), 7324—7333.

Bén chit k§ thuit ciia sang ché
Vi c4c 1y do nén trén, muc dich cta sang ché 1 dé xuét hop chit ¢ cong thire (1)
hozic mudi duoc dung ctia nd,

NH,

H
N| XN
R
NP PV
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L,

/
<L3-Rs>n M

trong do:

L;val,doc 1ap dugc chon tir nhém bao gém -O-, -CH;-, -S-, -NH-, -NHC(=0)-,
-C(=0)-, -C(=O)NH-, -S(=0)-, -S(=0),-, -NHS(=0),- va -S(=0),NH-, trong d6 -CH,-,
-NH-, -NHC(=0)-, -C(=0)NH-, -NHS(=0),- v& -S(=0),NH- & trén tiy ¥ duoc thé
béng mot hodc nhiéu Ry;

R duoc chon tir nhém bao gém hydro, Cy.19 alkyl, C,.19 alkenyl, C, o alkynyl,
Cs.10 Xyclohydrocarbyl, heteroxyclohydrocarbyl ¢6 3-10 canh, aryl va heteroaryl, trong
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do Cyy alkyl, Cyyo alkenyl, C,y¢ alkynyl, Cs40 xyclohydrocarbyl,
heteroxyclohydrocarbyl c6 3-10 canh, aryl va heteroaryl & trén tiy ¥ dugc thé bing
mot hodc nhiéu Ry;

R, dugc chon tir nhom bao gém hydro, halogen, xyano, hydroxyl, thiol, amino,
COOH, -CONH,, Cy alkyl, C,¢ alkenyl, C,, alkynyl, Cs.;9 xyclohydrocarbyl,
heteroxyclohydrocarbyl c6 3-10 canh, aryl va heteroaryl, trong dé hydroxyl, thiol,
amino, COOH, -CONH,, Ci, alkyl, C,;0 alkenyl, C,,;, alkynyl, Cs
xyclohydrocarbyl, heteroxyclohydrocarbyl c6 3-10 canh, aryl va heteroaryl & trén tiy
y duoc thé bing mot hodc nhiéu Ry;

B duoc chon tir nhém bao gdm Cj.14 xyclohydrocarbyl, heteroxyclohydrocarbyl
c6 3-10 canh, aryl va heteroaryl;

L; dugc chon tr nhém bao gém Co¢ alkylen, imino, -O-, -S-, -S(=0)- va
-S(=0),-, trong d6 Co¢ alkylen va imino & trén tuy y duoc thé béng mot hodc nhiéu Ry;

R; dugc chon tir nhém bao g(‘Sm hydro, amino, Cy.o alkyl, C,.o alkenyl, C,.o
alkynyl, Cs.;9 xyclohydrocarbyl, heteroxyclohydrocarbyl c6 3-10 canh, aryl va
heteroaryl, trong d6 amino, C;; alkyl, C,jo alkenyl, C,, alkynyl, Cs.
xyclohydrocarbyl, heteroxyclohydrocarbyl c6 3-10 canh, aryl va heteroaryl & trén tuy
y dugc thé bang mot hoic nhiéu Ry; hodc

R3 va L; cung v6i nguyén tir 1ién k& tai vong B tao ra vong cé 5-8 canh no hodc
khong no, vong c6 5-8 canh nay tity y dugc thé biang mot hoiic nhidu Ry;

nlao,1,2,3,4hoic5;

R, duogc chon tir nhém bao gém halogen, xyano, -R, -OR, =0, -SR, -NR;, =NR,
-C(halogen);, -CR(halogen),, -CR,(halogen), -OCN, -SCN, -N=C=0, -NCS, -NO,
-NO,, -NRC(=O)R, -NRC(=0)OR, -NRC(=O)NRR, -C(=O)NRR, -C(=O)OR,
-OC(=O)NRR, -OC(E=O)OR, -C(=O)R, -S(=0),0R, -S(=O)R, -OS(=O),0R,
-SORNRR,  -S(=O)R, -NRS(=O)R, -NRS(=O)NRR, -NRS(=0)O0R,
-OP(=0)(OR),, -P(=0)(OR),, -C(=O)R, -C(=S)R, -C(=0)OR, -C(=S)OR, -C(=O)SR,
-C(=S)SR, -C(=O)NRR, -C(=S)NRR, -C(=NR)NRR va -NRC(=NR)NRR; R ddc lap
dugc chon tr nhém bao gém gio, C.g alkyl, Cs;g xyclohydrocarbyl,
heteroxyclohydrocarbyl c6 3-8 canh, aryl, heteroaryl, arylalkyl va heteroarylalkyl; va

khi L; 1a -CH,- hodc -NH-, R3 khong phai 1a gio.
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Theo mdt sd phuong 4n vé hop chét ¢6 cong thire (I), L, va L, doc 13p dugc chon
tr nhém bao gém -O-, -CH,-, -S-, -NH-, -C(=0)-, -S(=0)- va -S(=0),-, trong d6 -CH,-
va -NH- & trén tiy ¥ duoc thé bing mot hogc nhidu Ry. Theo mét s§ phwong 4n vé hop
chét c6 cdng thice (I), L; va L, doc 1ap duogce chon tir nhdm bao gém -O-, -CH,-, -S- va
-NH-, trong d6é -CH,- va -NH- ¢ trén tuy y dugc thé b?mg mot hodc nhiéu Ry. Theo
mot sb phuong an vé hop chét ¢ cong thirc (I), L; va L, ddc lap dugce chon tir nhém
bao gém -O- va -CH,-, trong d6 -CH,- ¢ trén tuy y dugc thé béng mot hodic nhiéu Ry.

Theo mdt s6 phuwong 4n vé hop chat ¢ cong thire (I), R; duge chon tir nhém bao
gdm hydro, Ci¢ alkyl, C,¢ alkenyl, C,s alkynyl, Css xyclohydrocarbyl,
heteroxyclohydrocarbyl c6 3-6 canh, aryl va heteroaryl, trong d6 C,4 alkyl, C,s
alkenyl, C,.¢ alkynyl, C;¢ xyclohydrocarbyl, heteroxyclohydrocarbyl c6 3-6 canh, aryl
va heteroaryl ¢ trén tuy y dugc thé bang mét hoic nhiéu Ry. Theo mot sb phuong én
vé hop chét c¢6 cong thie (I), R; dugc chon tir nhém bao gém C,.¢ alkyl, trong d6 Cy.
alkyl & trén tiy y dugc thé bang mét hoic nhiéu Ry,

Theo mot sb phuong én vé hop chét c6 cong thic (I), R, duge chon tir nhdm bao
gém hydro, halogen, xyano, hydroxyl, thiol, amino, CHO, COOH, -CONH,, C,.¢ alkyl,
C,.¢ alkenyl, C,¢ alkynyl, C3_¢ xyclohydrocarbyl, heteroxyclohydrocarbyl c¢6 3-6 canh,
aryl va heteroaryl, trong d6 hydroxyl, thiol, amino, CHO, COOH, -CONH,, C, alkyl,
C, alkenyl, C,4 alkynyl, Cs¢ xyclohydrocarbyl, heteroxyclohydrocarbyl cé 3-6 canh,
aryl va heteroaryl & trén tuy y duogc thé bing mot hoic nhiéu R,. Theo mot sb phuong
an v& hop chét c6 cong thirc (I), R, duge chon tir nhém bao gdm hydro, halogen, xyano,
hydroxyl, amino, -CONH, va C, alkyl, trong d6 hydroxyl, amino, -CONH, va C,
alkyl & trén tuy y dugc thé béng mot hodc nhidu Ry. Theo mdt sé phuong 4n vé hop
chat ¢ cong thic (I), R, duge chon tir nhém bao gbm hydro, xyano va -CONH,, trong
d6 -CONH, & trén tly ¥ duoc thé bing mot hoic nhiéu R,

Theo mot sb phuong 4n vé hop chét ¢6 cong thic (I), B duoc chon tir nhém bao
gdm aryl va heteroaryl. Theo mt s& phuong 4n vé hop chét c6 cong thie (I), B duoc
chon tr nhém bao gém aryl ¢c6 5-7 canh va heteroaryl c¢6 5-7 canh. Theo mot s6
phuong 4n vé hop chit c6 cong thic (I), B duge chon tir nhém bao gdm phenyl,
pyridyl pyrimidinyl, pyridazinyl, pyrazinyl, thienyl, thiazolyl, furyl, oxazolyl,
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thidiazolyl, isoxazolyl, oxdiazolyl, pyrolyl, imidazolyl, pyrazolyl, isothiazolyl va
triazolyl. Theo mét s6 phuwong an vé& hop chét ¢ cong thirc (I), B duge chon tir nhém
bao gdm phenyl va pyridyl.

Theo mét sd phuwong 4n v& hop chit c¢6 cong thic (I), L; dugc chon tir nhém bao
gém Co alkylen, trong d6 Cy¢ alkylen & trén tiy y dugc thé bﬁng mdt hoic nhiu Ry.

Theo mot s6 phuong 4n vé hop chét c6 cong thirc (I), R; duge chon tir nhém bao
g@)m hydro, amino, C,¢ alkyl, C,4 alkenyl, C,¢ alkynyl, C;g xyclohydrocarbyl,
heteroxyclohydrocarbyl c¢6 3-8 canh, aryl va heteroaryl, trong d6 amino, C;¢ alkyl,
C,6 alkenyl, C,4 alkynyl, C;¢ xyclohydrocarbyl, heteroxyclohydrocarbyl c6 3-8 canh,
aryl va heteroaryl & trén tily y duoc thé bing mot hoc nhiéu Ry; hoic Rs va L ciing
v6i nguyén tir lién ké tai vong B tao ra vong c6 5-8 canh no hoic khong no, vong c6
5-8 canh nay tiy y dugc thé bing mot hodc nhidu R,. Theo mdt s§ phuong an vé hop
chét c6 cong thuc (I), R; duge chon tir nhém bao gém hydro, amino, C;¢ alkyl, Cs
xyclohydrocarbyl, heteroxyclohydrocarbyl c6 3-8 canh, aryl va heteroaryl, trong dé
amino, Cy alkyl, C;5_¢ xyclohydrocarbyl, heteroxyclohydrocarbyl c6 3-8 canh, aryl va
heteroaryl ¢ trén tuy y dugc thé béng mot hodc nhiéu R,; hodc Ry va Ly cung voi
nguyén tir 1ién ké tai vong B tao ra vong c6 5-8 canh no hoic khéng no, vong c6 5-8
canh nay tity y duoc thé bing mot hodic nhiéu R,.

Theo mot s& phuong 4n vé hop chit c6 cong thirc (I), Ry duge chon tir nhém bao
gém halogen, xyano, -R, -OR, =0, -SR, -NR,, =NR, -C(halogen);, -CR(halogen),,
-CR,(halogen), -OCN, -SCN, -N=C=0, -NCS, -NO, -NO,, -NRC(=O)R, -C(=O)NRR,
-C(=0)OR, -OC(=O)NRR, -C(E=O)R, -S=O)0R, -S(=O)R, -OS(=O0),0R,
-S(=0),NRR, -S(=O)R, -NRS(=0),R, -C(=O)R, -C(=0)OR va -C(=O)NRR. Theo mot
s6 phuong 4n vé& hop chét c6 cong thirc (I), Ry duoe chon tir nhém bao gdm halogen,
Xyano, -R, -OR, =0, -NR,, =NR, -C(halogen);, -CR(halogen), va -CR,(halogen). Theo
mdt sb phuong 4n vé& hop chit ¢6 cong thic (I), Ry dugc chon tir nhém bao gdm
halogen, -R, -OR va =0.

Theo mét sb phuong 4n, hop chit ¢6 cong thirc (I) dugc chon tir nhém bao gdm

céc hop chat sau:
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hodc mubi dugc dung cta no.

Theo khia canh khac, sang ché mé ta phuwong phéap diéu tri bénh nhidm virut, bao
gdm ding hop chét c6 cong thic (I) hoic mudi duge dung ciia né véi lugng hitu hiéu
diéu tri.

Theo khia canh khéc nita, sang ché d& cap dén hop chét c¢6 cong thirc (I) hoic
mudi duge dung cua n6 dé san xut duoc phém diéu tri bénh nhiém virut.

Theo mdt s§ phuong 4n, bénh nhidm virut 13 bénh nhidm virut s6t xudt huyét,
virut sdt vang, virut tiy song Nin, virut viém ndo Nhat Ban, virut viém ndo do ve, virut
Kunjin, virut viém nfo Murray Valley, virut viém ndo St Louis, virut sét xudt huyét
Omsk, virut tiéu chay & bo, virut Zika, virut viém gan. Theo mdt phuong 4n, bénh
nhiém virut 13 bénh virut viém gan. Theo phuwong 4n khéc, bénh nhiém virut 1a bénh
virut viém gan B hodc C.

Theo khia canh khac, sang ché d& xuit dugc phdm chira hop chét c6 cong thirc (1)
hodc mudi dugc dung véi luong hitu hiéu diéu tri va mot hodc nhiéu chit mang dugc
dung hodc ta dugc. Dugc phém 6 thé con chira mot hodc nhiéu chit diéu tri bd sung.

Duoc phim theo sang ché c6 thé dugc bao ché bing cach két hop hop chit theo
sang ché hodic mubi ciia né voéi chit mang duge dung. Vi du, né c6 thé duoc bao ché
thanh ché phém rén, ban rin, long hodc khi, nhu vién nén, vién tron, vién nang, dang
bot, hat cdm, thubc m&, nhil tuong, huyén phu, dung dich, thubc dan, thudc tiém,
thudc céy, gel, vi cAu, sol khi hodc dang twong tu.

Puodng ding thong thudong di véi hop chét theo sang ché hoic mubi dugc dung

ctia né ho#ic chat dong phan 1ap thé cua né hodc duge pham cia n6é bao gom, nhung

-10-
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khong chi giéi han ¢, dung qua dudng miéng, truc trang, qua niém mac, toan thin
hoac khu tra, qua da, céy, ngoai duodng tiéu hoa, dudi ludi, trong &m dao, trong miii,
ndi nhan, ndi tdm mac, trong bép, dudi da, trong tinh mach.

Dugc phdm theo sang ché c6 thé dugc bao ché bing céc quy trinh da dwoc biét &
trong linh vuc nay, nhu trdn thong thuong, hoa tan, tao hat cdm, bao duong, tan, nhii
hoa, lam dong kho hodc quy trinh twong tu.

pé dung qua dudng miéng, hoat chét c6 thd duoc tron véi cac chit mang dugc
dung d3 biét 13 trong linh vuc bao ché dugce phim. Cac chit mang nay c6 thé dugc st
dung d& didu ché hop chit theo sing ché thanh vién nén, vién tron, vién ngim, vién
bao dudng, vién nang, dang 1ong, gel, huyén phu dic, huyén phu hoic dang tuong tu
hitu ich d& dung qua dudng miéng cho bénh nhan.

Dugc phdm rin ding qua dudng miéng c6 thé dugc bao ché bang cac quy trinh
tron, nhoéi hodc nén thdng thuong, vi duy, béng cac quy trinh sau: tron hoat chét véi ta
duoc rin, tuy y nghién hdn hop thu duge, thém céc ta duge chinh xac khac néu can, va
tiép theo xir Iy hdn hop thanh hat cdm dé thu duoc 131 vién nén hodc vién bao dudng.
Céc t4 duoc chinh x4c bao gdm, nhung khong chi gi¢i han &, chét lién két, chét pha
lodng, chit gy ri, chét 1am tron, chét 1am chay, chit ngot, chit lam diu hodc chat
twong tw. Cac vi du khic bao gdm xenluloza vi tihh thé, dung dich glucoza, gel acacia,
dung dich gelatin, sucroza va bdt nhdo tinh bdt; bot talc, tinh bot, magie stearat, canxi
stearat hoic axit stearic; lactoza, sucroza, tinh bdt, manitol, sorbitol hodc dicanxi
phosphat; silic dioxit; croscarmelloza natri, tinh bot gelatin hoéa so by, natri tinh bot
glycolat, axit alginic, tinh bdt ngd, tinh bt khoai tdy, metylxenluloza, thach,
carboxymetyl xenluloza, polyvinylpyrolidon li€n két ngang hodc chit twong tw. Ldi
vién bao dudng c6 thé tily ¥ duge bao bang cic quy trinh da biét 15, dic biét 1a bing
16p bao dn duogc.

Dugc phdm c6 thé hiru ich d& dung ngoai dudng tiéu hoéa, vi dy, dudi dang don
vi liéu thich hop nhu dung dich v6 tring, huyén phti hoic san phim déng kho. T4 dugc
chinh x4c c6 thé dwoc sir dung, nhu chit don, chit dém hodc chat hoat dong bé mit.

Hop chét c6 cong thirc (I) hodc mudi duge dung ctia né dugc mod ta trong ban mo
ta nay c6 thé duoc sir dung bing duong va quy trinh thich hop bat ky, vi du, qua

dudong miéng hodc dung ngoai dudng ti€u hoéa (vi dy, ding qua dudng trong tinh

-11-
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mach). Luong hiru hiéu cta hop chét c6 cong thic (I) c6 thé nim trong khoang tir
0,0001 dén 20mg/kg thé trong/ngay, vi du, nim trong khoang tir 0,001 dén 10mg/kg
thé trong/ngay.

Tén suit dung hop chét cé cong thirc (I) phu thude vao cac yéu ciu cia bénh
nhan cu thé, vi du, mdt hodc hai hoic nhiéu 14n/ngay. Viéc dung c6 thé 1a cach quing,
vi du, trong khoang thoi gian vai ngay, bénh nhan tiép nhan liéu hing ngiy ctia hop
cht c6 cong thic (I), va tiép theo trong khoang thoi gian vai ngay hodc 1au hon, bénh
nhén khong tiép nhan lidu hing ngiy ctia hop chét c6 cong thirc (I).

M5 ta vin tit cac hinh vé

Fig.1 thé hién dugc dong hoc in vivo trong md hinh chu¢t HDI bi nhiém virut
viém gan b (huyét tuong).

Fig.2: thé hién dugc dong hoc in vivo trong m6 hinh chudt HDI bi nhiém virut
viém gan b (gan).

MO ta chi tiét sing ché
Dinh nghia

Trir khi c6 quy dinh khéc, cc thuat ngft va cum tlr dugc st dung trong ban md ta
nay c6 nghia sau. Thudt ngft hodc cum tir cu thé s& khong duoc coi 1a khdng rd rang
ho#ic x4c dinh khi n6 khong duge dinh nghia cu thé. N6 cin dugc hiéu theo nghia
chung. Tén thuong mai dugc str dung trong ban m6 ta nay duoc dung d& chi san phim
tuong ing hodc thanh phan hoat tinh.

Thuat ngit “tiy y” hodc “mdt cach tiy ¥~ c¢6 nghia la sy kién duoc moé ta tiép
theo d6 c6 thé xay ra hoic khong xay ra. Thuat ngit ndy bao ham cac truong hop trong
d6 su kién c6 thé xay ra hoic khong xay ra. Vi du, cach dién ta rang etyl 1a “tuy y”
duoc thé bang halogen c6 nghia 13 etyl khong dugc thé (CH,CH,), duoc thé mot 14n
(vi du, CH,CH,F), dugc thé nhiéu 1an (vi du, CHFCH,F, CH,CHF, hogc nhém tuong
t) hodc duoc thé hoan toan (CF,CF;). Ngudi ¢ hiéu biét trung binh trong linh vye
ny biét ring lién quan dén nhom bét ky chira mot hodc nhidu nhém thé, sy thé hogc
kiu thé khong thé ton tai va/hogc khong thé dugc tdng hop s& khong duge dua vao.

Céch dién td Cp., dugc sir dung trong ban md ta nay c6 nghia 1a n6é ¢6 m-n
nguyén tir cacbon. Vi du, “Cs.j xycloalkyl” ¢é nghia 1a xycloalkyl n6i trén c6 3-10

nguyén tlr cacbon. “Cy. alkylen” means said alkylen has 0-6 nguyén tir cacbon, trong

-12-
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do the alkylen 1a a bond khi it has 0 nguyén tir cacbon.

Gi6i han sb trong ban mé ta nay dugc ding d& chi mdi sb nguyén trong ban mo
td ndy. Vi du, “Cy.;0” c¢6 nghia 13 nhém néi trén c6 thé co 1 nguyén tr cacbon, 2
nguyén tir cacbon, 3 nguyén tir cacbon, 4 nguyén tr cacbon, 5 nguyén tir cacbon, 6
nguyén tir cacbon, 7 nguyén tir cacbon, 8 nguyén tir cacbon, 9 nguyén tir cacbon hodc

10 nguyén tir cacbon.

Thuat ngit “dugc thé” c6 nghia 1a mot hodc nhidu nguyén tir hydro trén nguyén
ttr nhit dinh dwoc thay bang nhom thé, véi didu kién héa tri cta nguyén tir cu thé 1a
binh thudng va hop chét sau khi thé 14 én dinh. Khi nhém thé 1a nhém keton (tic 1a
=0), hai nguyén ti hydro duoc thay thé, va viéc thé keton s& khong xay ra tai nhém
thom.

Khi bién bét ky (vi dy, R) xay ra tai thanh phﬁn hodc cu trac sau mot thoi gian,
n6 dugce x4c dinh mot cdch doc 1ap trong mdi trudng hop. Do d6, vi du, néu mot nhom
duoc thé bing 0-2 R thi nhém nay c6 thé tiy ¥ dwoc thé bing nhidu nhit hai R va R ¢6
tly chon doc 1ap trong mdi trudng hop. Ngoai ra, t hop clia cac nhom thé va/hodc
bién thé ctia chiing dugc phép chi khi td hop nay s& tao ra hop chét én dinh.

Trir khi ¢6 quy dinh khac, thudt ngit “hetero” cé nghia la nguyén tir khac loai
hoic gbc nguyén tir khac loai (tic 14 gbc chita nguyén tir khac loai), tirc 1a cic nguyén
t{t ngodi c4c nguyén tir cacbon va hydro ra hodc gbc chira cac nguyén tir ndy, trong dé
nguyén tir khac loai doc 1ap dugc chon tir nhéom bao gém O, N, S, P, Si, Ge, Al va B.
Theo mdt phuong 4n trong d6 hai hodc nhidu nguyén tir khac loai duoc bao gdm, hai
hodc nhiéu nguyén tr khac loai nay co thé 1a giéng nhau hodc mot phén hoac toan bd
hai hodc nhiéu nguyén tir khéc loai nay c6 thé 1a khac nhau.

Thuat ngit “halo” hoac “halogen” dugc dung dé chiF, Cl, Brva L

Thuét ngit “hydroxyl” duoc dung dé chi nhém -OH.

Thuét ngit “xyano” dugc ding dé chi nhém -CN.

Thuit ngit “thiol” dugc ding dé chi nhém -SH.

Thuat ngit “amino” dugc ding dé chi nhém -NH,.

Thuat ngit “alkyl” dugc dung dé chi nhém hydrocarbyl béo no mach thing hozc

mach nhanh gom céc nguyén tir cacbon va hydro, dugc lién ket véi phan con lai cla

-13-



31359

phén t&r boi lién két don. Vi du khong gidi han vé alkyl bao gdm, nhung khéng chi gisi
han &, metyl, etyl, propyl, 2-propyl, n-butyl, isobutyl, t-butyl, n-pentyl, 2-metylbutyl,
neopentyl, n-hexyl, 2-metylhexyl, -CH,-xyclopropyl hodc nhom tuong tu.

Thuat ngit “alkylen” dwoc dung d chi nhém hydrocarbyl no mach thing, mach
nhanh hoic mach vong, ¢6 nhém gbc duogc tao ra tir viée loai hai nguyén tir hydro ra
khoi cling nguyén tir cacbon hodc hai nguyén tir cacbon khic nhau cta alkyl gbc. Vi
du khéng giéi han vé alkylen bao gdm, nhung khéng chi gidi han &, metylen (-CH,-),
l,1-etylen (-CH(CH;)-), 1,2-etylen (-CH,CH;-), 1,1-propylen (-CH(CH,CHj)-),
1,2-propylen  (-CH,CH(CHj)-), 1,3-propylen (-CH,CH,CH,-), 1,4-butylen
(-CH,CH,CH,CHj,-) hodc nhém tuong tu.

Thuat nglt “imino” dugc dung dé chi -NH-.

Thuat ngit “alkenyl” duoc ding dé chi nhém hydrocarbyl béo khong no mach
thing hodc mach nhanh gdm céc nguyén tir cacbon va hydro, c6 it nhat mot lién két
d6i. Vi du khoéng giéi han vé alkenyl bao gdm, nhung khéong chi gi6i han &, vinyl,
l-propenyl, 2-propenyl, 1-butenyl, isobutenyl, 1,3-butadienyl hodc nhém tuong tu.

Thuat ngit “alkynyl” dugc ding d& chi nhém hydrocarbyl béo khong no mach
thing hoic mach nhanh gdm céc nguyén tir cacbon va hydro, ¢6 it nhat mét lién két ba.
Vi du khong gidi han vé alkynyl bao gdm, nhung khéng chi giéi han &, etynyl
(-C=CH), 1-propynyl (-C=C-CHj), 2-propynyl (-CH,-C=CH), 1,3- butadiynyl
(-C=C-C=CH) hodc nhém tuong tu.

Thuat ngit “xyclohydrocarbyl” dugc ding dé chi nhém hydrocarbyl mach vong
khong thom, no hoic khong no, gdm céc nguyén tir cacbon va hydro, t&t hon 14 chira
mdt hodc hai vong. Xyclohydrocarbyl ndy c6 thé c¢6 ciu tric mot vong, nhidu vong
dung hop, vong lién két cdu hodc vong spiro. Vi du khong giéi han vé
xyclohydrocarbyl bao gdm, nhung khong chi giéi han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, bixyclo[2.2.1]heptyl, spiro[3.3]heptyl hodc
nhém tuong tu.

Thuat nglt “heteroxyclohydrocarbyl” dugc dung dé chi nhém hé mot vong, nhiéu
vong dung hop, vong lién két ciu hoic vong spiro, khong thom, trong 6 mot phan ctia
cac nguyén tir trén vong 14 nguyén tir khac loai dugc chon tir nhém bao gém N, O,

S(O), (trong d6 n 13 0, 1 hodc 2), va phin con lai ctia cic nguyén tir trén vong la C.
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Vong nay co thé 13 no hoic khong no (vi du, c6 mot hodc nhiéu lién két d6i song
khong c6 hé dién tir 7 lién hop hoan toan. Vi du vé heteroxyclohydrocarbyl c6 3 canh
bao gdm, nhung khong chi giéi han &, oxiranyl, thiiranyl, aziranyl. Vi du vé
heteroxyclohydrocarbyl ¢6 4 canh bao gdm, nhung khong chi gi¢i han &, azetidinyl,
oxetanyl, thietanyl. Vi du v& heteroxyclohydrocarbyl c¢6 5 canh bao gdm, nhung khong
chi gi¢i han 6, tetrahydrofuranyl, tetrahydrothiophenyl, pyrolidinyl, isoxazolidinyl,
oxazolidinyl, isothiazolidinyl, 1,1-dioxoisothiazolidinyl, thiazolidinyl, imidazolidinyl,
tetrahydropyrazolyl, pyrrolinyl, dihydrofuranyl, dihydrothiophenyl. Vi du vé
heteroxyclohydrocarbyl c6 6 canh bao gdm, nhung khong chi giéi han &, piperidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, piperazinyl, 1,4-thioxanyl,
1,4-dioxanyl, thiomorpholinyl, 1,2-/1,4- dithianyl, dihydropyridyl, tetrahydropyridyl,
dihydropyranyl, tetrahydropyranyl, dihydrothiopyranyl. Vi du veé
heteroxyclohydrocarbyl ¢6 7 canh bao gdm, nhung khong chi gi¢i han ¢,
azaxycloheptanyl, = oxaxycloheptanyl,  thiepanyl, = oxaazabixyclo[2.2.1]heptyl,
azaspiro[3.3] heptyl hodc nhom tuong tu.

Thuat ngir “aryl” dugc dung d& chi nhém vong thom mét vong hoic nhiéu vong
dung hop c6 hé dién tr 7 lién hop va toan bd cdc nguyén tir trén vong déu 1a cacbon.
Vi du, aryl c6 thé c6 6-20 nguyén tir cacbon, 6-14 nguyén tt cacbon hodc 6-12 nguyén
ttr cacbon. Vi du khong giéi han vé aryl bao gdm, nhung khéng chi gi¢i han &, phenyl,
naphtyl, antryl hodc nhém tuong tu.

Thuét ngfr “heteroaryl” dugc ding ¢ chi hé mot vong hodc nhiéu vong dung hop
chita it nhit mot nguyén ti trén vong duoc chon tir nhém bao gébm N, O va S véi
nguyén tir trén vong con lai 1a C va chira it nhit mot vong thom. Vi du khong gi6i han
vé heteroaryl bao gdm, nhung khong chi gi6i han &, pyrolyl, furyl, thienyl, imidazolyl,
oxazolyl, pyrazolyl, pyridyl, pyrimidinyl, pyrazinyl, quinolinyl, isoquinolinyl,
tetrazolyl, triazolyl, triazinyl, benzofuranyl, benzothienyl, indolyl, isoindolyl hodc
nhém tuong tu.

Thuat ngtt “dugc dung” duge ding dé chi hop chat, nguyén lidu, thanh phin
va/hodc dang lidu, ching ndm trong pham vi diéu chinh y hoc déng tin cdy, thich hop
dé tiép xic v6i cadc md cia ngudi va dong vat, ma khong vugt muic doc tinh, kich ung,

phéan mg di ing hodc cac van dé khac hodc cac bién chimg va co ty 1€ loi ich/nguy co
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chip nhan duogc.

Vé mudi duge dung, vi du, cac vi du sau c6 thé duoc dé cap: mubi kim loai, mudi
amoni, mudi duoc tao ra véi bazo hitu co, axit vo co, mudi hitu co, axit amin bazo
hoic axit hoic mudi twong tw. Vi du khong gii han vé& mudi kim loai bao gém, nhung
khong chi gidi han &, mudi cta kim loai kiém, vi du, mudi natri, mudi kali hoic mudi
tuong tu; mudi cua kim loai kiém thd, vi du, mubi canxi, mudi magie, mudi bari hoic
mudi tuong tu; mubi nhém hodc mubi tuong tu. Vi du khong gidi han vé mubi duoc
tao ra voi bazo hitu co bao gém, nhung khong chi gidi han 6, mudi duoge tao ra voi
trimetylamin, trietylamin, pyridin, metylpyridin, 2,6-dimetylpyridin, etanolamin,
dietanolamin, trietanolamin, xyclohexylamin, dixyclohexylamin hodc bazo tuong tu.
Vi du khong giéi han v& mudi dugc tao ra véi axit vo co bao gdm, nhung khong chi
giéi han ¢, mudi dugc tao ra véi axit clohydric, axit bromhydric, axit nitric, axit
sulphuric, axit phosphoric hodc axit twong tw. Vi du khong giéi han vé mubi dugce tao
ra véi axit hitu co bao gém, nhung khong chi gidi han &, mubi duge tao ra véi axit
formic, axit axetic, axit trifloaxetic, axit fumaric, axit oxalic, axit malic, axit maleic,
axit tartaric, axit xitric, axit suxinic, axit metansulfonic, axit benzen sulfonic, axit
p-toluensulfonic hodc axit twong tu. Vi du khong gi6i han vé& mubi duoc tao ra véi axit
amin bazo bao gdm, nhung khéng chi gioi han &, mudi dugc tao ra véi arginin, lysin,
ornitin hodc axit amin twong ty. Vi du khong gi6i han vé& mubi duoc tao ra voi axit
amin axit bao gém, nhung khong chi giéi han &, mudi dugce tao ra véi axit aspartic,
axit glutamic hodc axit amin tuwong tu.

Mubi dugc dung theo sang ché ¢6 thé dugc diéu ché tir hop chét gbc chira nhém
axit hoiic bazo bing cac quy trinh héa hoc thong thudng. N6i chung, mubi ndy cé thé
duoc diéu ché bing cach cho hop chét & dang axit hodc bazo ty do phan g vdi bazo
hogc axit thich hop v& ty luong trong nude, dung méi hitu co hodc hdn hop cta ching.
Thong thudng, moi trudng khong phai nudc nhu ete, etyl axetat, etanol, isopropanol,
axetonitril v.v., 1a dugc uu tién.

Mot sb hop chét theo sang ché c6 thé ton lai & dang solvat hoic khong solvat,
bao gdm dang hydrat. N6i chung, dang solvat 1a twong duong véi dang khong solvat
va ca hai dang nay déu duoc bao him trong pham vi clia séng ché. Mot sb hop chét

theo sang ché c¢6 thé ton tai & dang da hinh hodc v6 dinh hinh.
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Mot sb hop chit theo sang ché c6 thé c6 nguyén tir cacbon khong d6i xtmg (tAm
quang hoc) hoic lién két d6i. Raxemat, chit ddng phan khong ddi quang, chit dong
phén hinh hoc va chit ddng phan riéng duoc bao ham trong pham vi ctia sdng ché.

Biéu dién dd thi cta cac hop chit raxemic, ambiscalemic va scalemic hodc tinh
khiét v& mit ddng phan d6i quang dugc st dung trong ban md ta nay duoc 14y tir bai
bao Maehr, J. Chem. Ed. 1985, 62: 114-120. Trir khi ¢6 quy dinh khéac, hinh ném dédm
va hinh ném dirt quing ding d& mé ta cAu hinh tuyét d6i ctia tam 1ap thé. Khi hop chat
theo sang ché chira (cac) lién két doi etylen hodc (c4c) tim khong d6i xtmg hinh hoc
khéc, trix khi ¢6 quy dinh khac, chit ddng phan hinh hoc E va Z duge bao ham. Tuong
tu, tAt ca cac dang tautome déu dugc bao ham trong pham vi cua sang ché.

Hop chit theo sang ché c6 thé c6 dang ddng phan hinh hoc hoic déng phan 1ap
thé cu thé. Cac hop chét nay dugc bao ham bdi sang ché, bao gdm céc chit ddng phan
cis va trans, chit ddng phan dbi quang (-) va (+), chat ddng phan ddi quang (R) va (S),
chit ddng phan khong déi quang, chit ddng phan (D), chit déng phan (L), va hdn hop
raxemic hodc hdn hop khéc cia ching, nhu hdn hop giau chét ddng phan ddi quang
hodic chit ddng phan khéng dbi quang, va tAt ca cac hdn hop nay déu dugc bao ham
trong pham vi cua sdng ché. Nhém thé nhu alkyl c¢6 thé c6 nguyén tir cacbon khong
dbi xtmg khac. T4t ca cic chit dong phan va hdn hop cia ching déu dugc bao ham
trong pham vi cua sang ché.

Céc chit ddng phan di ciu quang hoc (R) va (S) cling nhu cac chit déng phan D
va L c6 thé duge didu ché bing phwong phép tong hop khong d6i xtng hodc chat
khong dbi ximg hodic cong nghé thong thudng khac. Chit ddng phan dbi quang cia
hop chét theo séng ché c6 thé dugc diéu ché bing phwong phép tdng hop khong a6i
xtmg hodc tao din xuAt v6i chit phu trg khong dbi xtmg, trong d6 hdn hop chéit dong
phéan khong ddi quang thu duge duge tach ra va chit ddng phan d6i quang tinh khiét
mong mubn duge thu bﬁng cach cit nhém phu trg. Theo cach khéc, khi ¢6 nhém chirc
bazo (vi du, amino) hodc nhém chirc axit (vi du, carboxyl) trong phén tir, mubi dong
phén khong ddi quang c6 thé dugc tao ra voi axit hodc bazo quang thich hop va tiép
theo viéc phan giai chit ddng phan khong dbi quang duoc thuc hién bing phuong phéap
két tinh phan doan hozc sic ky da biét trong linh vuc nay dé thu chit ddng phan ddi
quang tinh khiét. Ngoai ra, viéc tach chit ddng phan ddi quang ra khoi chét déng phan
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khong ddi quang néi chung duoc thuc hién bing phuong phap sic ky, phuong phap
nay sit dung pha tinh khong d6i xtmg va tiy y két hop v6i phuong phép tao din xuit
héa hoc (vi dy, carbamat dugc tao ra amin).

Hop chit theo sang ché c6 thé ddng vi nguyén tir theo ty 18 khong tu nhién tao
mbt hodc nhidu nguyén tir cu tric nén hop chét nay. Vi du, hop chét ¢6 thé dwoc danh
diu bang dong vi phong xa, nhu Triti (H), Iot-125(**I) hoic C-14 (**C). Viée thay thé
bang tit ca cac ddng vi phong xa ctia hop chét, c6 hoat tinh phéng xa hoidc khong, déu
dugc bao ham trong pham vi clia sang ché.

Thuat ngit “chit mang duoc dung” duge dung dé chi cac chit mang khong gay
kich mg d4ng ké va khéng lam giam hoat tinh sinh hoc va dic tinh ciia hoat chét.
“Chét mang duoc dung” dwoc dung dé chi chét tro duwoc ding v6i thanh phan hoat tinh
va c6 loi cho viéc dung thanh phan hoat tinh, va bao gdm, nhung khong chi giéi han &,
chit bit ky trong sb cac chit sau duge Cuc quan 1y Thuc phim va Duoc phdm Hoa K§
phé chudn dé st dung & nguodi hodc dong vat (vi dy, vat nudi): chit lam chay, chét ngot,
chét pha loang, chét bao quan, thudc nhudm/chit mau, chit diéu vi, chit hoat dong bé
mit, chit 1am wét, chét phén tan, chét gay ra, chét tao huyén phu, chit 1am 6n dinh,
chit ding truong, dung moi hodc chat nhii hoa. Vi du khong gi6i han vé chit mang bao
gdm canxi cacbonat, canxi phosphat, cac dudng va tinh bot, din xuét xenluloza,
gelatin, dau thuc vat va polyetylen glycol hodc chit twong tu. thong tin khac vé chit
mang c6 thé dugc tim thiy trong Remington: The Science and Practice of Pharmacy,
21st Ed., Lippincott, Williams & Wilkins (2005), ndi dung ctia n6 dugc dua vao trong
ban md ta nay theo cach vién dan.

Thuét ngit “t4 dugc” ndi chung dugce ding dé& chi chit mang, chit pha loing
va/hogc méi trudng ding dé bao ché duge phim hiru hidu.

V& chét hoat tinh dugc, thudt ngit “lugng hiru hidu” hodc “lwong hitu hidu didu
tri” duoc dung dé chi luong thudc hodc chit khong ddc nhung du dé dat duoc tac dung
mong mudn. V& ché phdm ding qua dudng miéng trong ban mé ta nay, “lwong hitu
hiéu” cta hoat chit trong ché phém dugc dung dé chi lugng can dé dat duoc tac dung
mong mudn két hop véi hoat chat khac trong ché phim. Luong hiru hiéu nay c6 thé
duoc xac dinh cu thé va phu thudce vao do tudi va tinh trang chung ctia d6i tuong nhéan

cling nhu hoat chat cu thé. Lugng hitu hiéu trong trudng hop cu thé ¢ thé duoc nguoi
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¢6 hiéu biét trung binh trong linh vurc nay xac dinh bing thir nghiém thong thuong.

Thuat ngt “thanh ph?ln hoat tinh”, “chit diéu tri”, “hoat chit” hoic “chit hoat
tinh” duoc dung dé chi chit hoa hoc hitu ich dé diéu tri réi loan, bénh hogc tinh trang
bénh ly dich mdt cach hitu hicu.

Hop chét theo sang ché c¢6 thé duoc didu ché bang cac quy trinh téng hop duoc
ngudi c6 hidu biét trung binh trong linh vuc nay biét 13, bao gdm cac phuong 4n cu thé
duge minh hoa & dudi, cac phwong 4n nhd két hop cic phuong an cu thé véi cac quy
trinh tdng hop héa hoc khic cling nhu cac duong lugng dugc ngudi cb hiéu biét trung
binh trong linh vuc nay biét 5. Cac phuong 4n duoc wu tién bao gbm, nhung khong
chi gidi han 6, cac vi du lam viéc trong ban mo ta nay.

Phan g hoéa hoc theo phuong én cu thé cua séng ché dugc thuc hién trong dung
moéi thich hop ma c6 thé thich hop cho viéc bién di hoa hoc va can c6 chét phan tmg
va nguyén lidu theo sang ché. D& thu dwoc hop chit theo sang ché, ngudi c6 hidu biét
trung binh trong linh vuc nay dé6i khi can thuc hién cac cai bién hoic chon Iua budc
tdng hop hodc quy trinh phan mg trén co s& cac phuong an da biét.

Mot yéu t6 quan trong dé thiét ké so dd tong hop bét ky trong linh vuc niy ndm &
viéc chon nhém bao vé thich hop cho nhém phan tng (vi dy, amino theo sang ché).
Ngudi ¢6 hiéu biét trung binh trong linh vyc nay c6 thé tham khao trong: Protective
Groups In Organic Synthesis, Wiley and Sons, 1991 ctia Greene va Wuts. Céc tai ligu
vién dAn & trén duge dua vao trong ban mé ta ndy theo cach vién dan.

Hop chét c6 cong thie chung (IT) c6 thd duge didu ché béi ngudi ¢6 hiéu biét

trung binh trong linh vyc téng hop hitu co bang cac quy trinh chuén theo so d6 1 sau:
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So d6 chung 1

Xuét phat tir 2,4-diclo-5H-pyrolo[3,2-d]pyrimidin (1-1) (chit phan tng thuong
mai), phan tng bao vé SEM va tiép theo thé bang NH; dwoc thuc hién thu dugc
2-clo-5-((2-(trimetylsilyl)etoxyl)metyl)-SH-pyrolo[3,2-d]pyrimidin-4-amin (1-2). Cac
ruou (cong thire chung R;OH) nhu n-butanol dugc sir dung d@ tao ra natri alkoxit voi
su ¢6 mat cua natri, tiép theo chat nay duogc thé dé tao ra chit trung gian (1-3). Chét
trung gian nay dwoc phan tmg véi NBS dé tao ra bromua (1-4). Bromua nay (1-4) duéi
tac dong cua n-butyllithi duge chuyén thanh mudi lithi ¢6 trao dbi Br. Muéi lithi nay

duoc phan tng véi aldehyt (Rs dwgc chon tir nhém bao gdm nhém formaldehyt hoic
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L;-R; ¢6 nhém bao vé tlty y) dé tao ra rugu bac hai (1-5). Rugu béc hai nay (1-5) dugc
dung cho quy trinh chuyén dang 0-3 budc, khir bing axit trifloaxetic, trietylsilan va
khir bao vé dé tao ra san phdm cudi (II).

Hop chét c6 cong thirc chung (III) theo sang ché c6 thé duoc diéu ché theo so dd

2 sau theo céc quy trinh chuin bdi ngudi c6 hiéu biét trung binh trong linh vuc téng

hop hitu co.
NH,
NS CN
‘ /
R1\O)\N
(L3—Ra)n
(Im)
NH
NH, - sEm NHz  sem 2 DE
N XN N N N A
H | Br ' Vel
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2-4 (I
So do chung 2

Xuét phat tir chét trung gian (2-1) (R¢ dugc chon tir nhém bao gbm este metyl
carboxylat), hop chit bromua (2-2) dugc thu bang cach cho phan tmg véi NBS. Hop
chét bromua (2-2) con duoc ding cho phan tmg 1-3 budc (nhu khir thanh aldehyt bang
DIBAL-H, tiép theo 12 amin héa béng pyrol trong dung mdi metanol thong qua sy khir
NaBH;CN) dé thu dugc hop chit bromua khac (2-3). Hop chit bromua nay (2-3) dugc
chuydn thanh hop chit 2-xyano (2-4) trong di€u kién Zn(CN)/Zn/

-21-



31359

Pd,(dba)s/dppf/DMF. SEM duoc loai bo bing axit trifloaxetic dé thu dwgc san phdm
cubi (I1I).

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay biét ring, dé didu ché hop chit
theo sang ché, thir tu cia cic budc trong cac so dd 1 va 2 c¢6 thé khic nhau, ching
cing nim trong pham vi ctia sang ché.

Cac vi du dugc st dung dé minh hoa sang ché va khong dugce coi la 1am gidi han
pham vi ctia sang ché.

Cac dung mdi dugce s dung trong ban md ta nay la cé ban trén thi trudng va ¢
thé dugc sir dung ma khong céan tinh ché thém. Cac phan tmg néi chung 13 duoc thuc
hién trong mdi trudong khi tro trong dung méi khan. S6 lidu vé& cong hudng tir proton
duoc do bing phd ké Bruker Avance III 400 (400 MHz), v6i dich chuyén hoéa hoc
duge thé hién bing (ppm) & trudng thip tetrametylsilan. Khdi phd duoc x4c dinh bang
may Agilent 1200 plus 6110 (&1956A). LC/MS hodc Shimadzu MS bao gém DAD:
SPD-M20A(LC) va bd do Shimadzu Micromass 2020. M4y do khéi phd c6 trang bi bd
phéan ion héa miu bang phun chiim ion (electrospray ionization: ESI) hoat dong & ché
d6 ion duong hodc am.

Céc chir viét tit sau dugc st dung trong ban mé ta ndy: aq: chita nudc; SEMCI:
(2-(clometoxyl)etyl)trimetylsilan; eq: duong luong; 1,3-DPPP:
1,3-bis(diphenylphosphino)propan; DCM: diclometan; PE: ete diu hoéa; DMEF:
N,N-dimetylformamit, NMP: N-metylpyrolidinon; EtOAc: etyl axetat; i-PrOH:
isopropanol; EtOH: etanol; MeOH: metanol; THF: tetrahydrofuran; BPO: benzoyl
peroxit; BOC: t-butyloxy cacbonyl; HOAc: axit axetic; NaCNBHj: natri
xyanobohydrua, LAH: lithi nhém hydrua; 9-BBN: 9-borabixyclononan; MsCl:
metansulfonyl clorua; RT: nhiét d6 trong phong; O/N: qua dém; Boc,O: di-tert-butyl
dicacbonat; TFA: axit trifloaxetic; TFAA: axit trifloaxetic anhydrit; TEA: trietylamin;
DIBAL-H: diisobutyl ~nhém  hydrua; NBS:  bromosuxinimit;  DPPF:
1,1'-bis(diphenylphosphino)feroxen; PhsP: triphenylphosphin; Pd(OAc),: paladi axetat;
Pd(PPh;P),CL;: bis(triphenylphosphin)paladi clorua; Pd,(dba);:
tris(benzylidenaxeton)dipaladi; XANTPHOS:
4,5-bis(diphenylphosphino)-9,9-dimetylxanten; n-BuLi: n-butyllithi.

Céc hop chit dugc dit tén theo sach huéng din hodc bing phin mém
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ChemDraw®. Tén ctia cic hop chit c¢6 ban trén thi trudng duge cung cAp trong catald
ctia nha cung cAp duoc st dung.

Phan tich sic ky 16ong hiéu ning cao dugc thuc hién b?mg hé théng Shimadzu
LC20AB c¢6 trang bi b léy mau ty dong Shimadzu SIL-20A va bd do Japanese
Shimadzu DAD: SPD-M20A trén cot sic ky Xtimate C18 (3m filler, 2.1x300 mm).
Phuong phép 0-60AB_6 min: gradien tuyén tinh dugc 4p dung, trong d6 viéc giai hip
dugc bét diu bing 100%A (A 1a dung dich nuéc TFA 0,0675%) va két thic bang 60%
B (B 14 0,0625% TFA trong MeCN) (toan bo quy trinh 14 4,2 phut), va tiép theo 60% B
dwoc ding dé giai hip trong 1 phit. Cot sic ky con duoc can bang trong 0,8 phut dén
100:0 va téng thoi gian hoat dong 1 6 phut. Phuwong phép 10-80AB_6: gradien tuyén
tinh duoc 4p dung, trong d6 viée giai hip dugc bat ddu véi 90% A (12 dung dich nude
TFA 0,0675%) va két thtic bing 80% B (B 12 0,0625% TFA trong axetonitril) (toan bd
quy trinh 1a 4,2 phut,) va tiép theo 80% B duogc ding ¢ giai hap trong 1 phut. Cot séc
ky con duge can bing trong 0,8 phit dén 90:10 va téng thoi gian hoat dong 1a 6 pht.
Nhiét do cot 1a 50°C va luu toc 1a 0,8mL/phut. Séng quét cia by do mang diot la
200-400nm.

Phan tich bang sic ky 16p mong (Thin layer chromatographic: TLC) duoc thuc
hién trén silicagel GF254 cua Sanpont-group. Céc vét dugc phét hién bing 4nh sang:
UV va trong mot sb trudng hop cic quy trinh khac cling c6 thé duoc sir dung. Trong
céc trudong hop nay, 16p mong duoc trai iot (khoang 1g iot dugc thém vao 10g silicagel
¢6 tron hoan toan), vanillin aldehyt (khoang 1g vanillin aldehyt dugc hoa tan trong
100mL H,SO, 10%), ninhydrin (c6 thé mua tir Aldrich) hogc chit phét trién cu thé
((NH4)sM07024°4H,0, 5g (NH,),Ce(TV)(NO3)s, 450mL H,O va 50mL H,SOy4 ¢6 dugce
tron hoan toan) va hop chét duoc phét hién. Vi quy trinh gidng nhu duge mo ta trong
Still, W. C.; Kahn, M.; va Mitra, M. Journal of Organic Chemistry, 1978, 43,
2923-2925, séc ky cdt nhanh duoc thuc hién trén silicagel 40-63um (230-400 #) tir
Silicycle. Céc dung méi thong thuong trong séc ky cdt nhanh hodc sac ky 16p mong
bao gém hén hop diclometan/metanol, etyl axetat/metanol va hexan/etyl axetat.

Viéc phan tich bing sic ky diéu ché dugc thuc hién trén hé thong Gilson-281
Prep LC 322 v6i bo do Gilson UV/VIS-156 va cdt sdc ky 1a Agella Venusil ASB Prep
C18, 5m, 150%21,2mm; Phenomenex Gemini C18, 5m, 150x30mm; Boston
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Symmetrix C18, 5m, 150x30mm; hodc Phenomenex Synergi C18, 4m, 150x30mm.
Axetonitril/nuée cé gradien thip dugc sit dung dé giai hdp hop chét khi luu tc 14
khoang 25mL/phut, trong d6 nudc chia 0,05% HCI, 0,25% HCOOH hodc 0,5%
NH;°H,0, va tong thoi gian hoat dong 1a 8 -15 phut.

Vi du thuec hién sing ché
Céc vi du sau duge du tinh dé minh hoa sang ché va khong duogc hiéu 12 1am gioi
han pham vi cta né.
Vidu 1:
2-butoxy-7-(3-((4-metylpiperazin-1-yl)metyl)benzyl)-5H-pyrolo[3,2-d]pyrimidin

-4-amin
NH,
H
NN
|
N /j\ ~ / N/\\
o N
So do:
cl NH, sEm NHz - sEM
H 7 SN !
NHT) 1. NaH SEMOITHF _ = N ONa NS N
o ,LN/ / 2. NHy/i-PrOH chN’ Y /\/\o)\N/ /
1 2 3
NHz  sEM
NN
NH 1
NBS 2 JEM 1. n-Buli S
—— NI SN - OH
/ 0
/\/\OJ\N/ H
Br
2. Y
o
0
4 H 5
NH,  sEM
NN N NH,
PP N
NaBH3CN /\/\o N TFA N[ X
—_— /
N O TesH Ao NCN\
HN._J
N\,
(2

Vidul
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Quy trinh didu ché Vi du 1:

Budc A: Hoa tan 2,4-diclo-5H-pyrolo[3,2-d]pyrimidin (4g, 21,4mmol) vao
tetrahydrofuran khan (30mL), thém timg phén natri hydrua (1,03g, 60% hdn hop dau
khodng, 25,6mmol) vao hdn hop thu duge & 0°C. Khudy chit long phan tng & nhiét do
trong phong trong 30 phit va thém bing cich nhd  giot
(2-(clometoxyl)etyl)trimetylsilan (3,9¢, 23,5mmol). Tiép tuc khudy hdn hop thu duge
& nhiét do trong phong trong 2 gidr va pha loang hdn hop nay bing nude (120mL) va
chiét bing etyl axetat (100mLx2). Rira 16p hitu co d4 thu gom bang dung dich nuéc
natri cacbonat bdo hoa va nudc mudi, Iam kho bing natri sulfat khan, va c6 trong diéu
kién 4p suat giam. Tinh ché cin bing sic ky cot silicagel (dung mdi giai hép: etyl
axetat/ete dau hoa 5% dén 10%) thu dugc
2,4-diclo-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin  (5,8g, 85%)
dudi dang chit rdn mau vang.

MS(ESDM/Z: 318[M+H'].

Buoc B: Trong binh phan tUng 4p sudt cao 1000mL, tron
2,4-diclo-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin (5g,
15,8mmol), isopropanol (15mL) va nudc amoniac (250mL) va khudy hén hop &
100-110°C trong 3 gid. Sau khi 1am ngudi hén hop dén nhiét do trong phong, pha
loing hén hop ndy bing nwéc (250mL) va loc  thu  dugc
2-clo-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin (4g, 85%),
chit nay khong cin tinh ché thém.

MS(ESDM/Z: 299[M+H"].

Buéc C: Hoa tan
2-clo-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin (4g,
13,4mmol) va natri butoxit (5,15g, 53,6mmol) trong n-butanol (55mL). Gia nhiét hon
hop dén 100°C trong méi truong khi nito va khudy trong 8 gid. Sau khi 1am ngudi hén
hop dén nhiét do trong phong, pha loing hdn hop nay bing nudc (200mL), chiét bang
etyl axetat (100mLx3). Rira 16p hitu co da thu gom bing nuéc mudi, 1am khé bing
natri sulfat khan, va cd trong diéu kién 4p sudt giam. Tinh ché cin bang séc ky cot

silicagel (dung moi giai hip: etyl axetat/ete ddu héa 15% dén 25%) thu duoc
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2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin (4,1g,
91%) du6i dang chét rin mau vang.

MS(ESDM/Z: 337[M+H"].

Bude D: Hoa tan
2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin (4g,
12mmol) trong tetrahydrofuran khan (40mL). Diéu ché NBS (2,2g, 12,5mmol) dudi
dang dung dich bdo hoa trong tetrahydrofuran khan, thém dung dich nay vao dung
dich thu dugc & trén trong 20 phut & nhiét d6 dudi 0°C. Sau khi thém, khuéy hdn hop
phan tmg trong 30 phit & 0°C, va pha loang bing nuwde mudi (150mL), va chiét bing
etyl axetat (100mLx3). Lam khd 16p hitu co da thu gom béang natri sulfat khan va c6
trong diéu kién 4p sut giam. Tinh ché cin bing sic ky cot silicagel (dung mdi giai hap:
etyl axetat/ete ddu hoa 5% dén 15%) thu duoc
7-bromo-2-butoxy-5-(2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-4-ami
n (3,85g, 78%) dudi dang chit rin mau tring.

MS(ES)M/Z: 415, 417[M+H'].

Buéc E: G -78°C, thém n-butyllithi (2,5 M, 12mL, 30mmol) vao dung dich chira
7-bromo-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-
5H-pyrolo[3,2-d]pyrimidin-4-amin (3g, 7,25mmol) trong tetrahydrofuran khan (40mL)
trong mdi trudng khi nito co khudy. Khudy hdn hop phan tmg & -78°C trong 1 gior va
tiép theo tir tir thém dung dich chita 1,3-benzendialdehyt (1,26g, 9mmol) trong
tetrahydrofuran khan (5mL). Tiép tuc khudy hdn hop thu duoc trong 30 phut & -78°C,
tiép theo rét vao dung dich nudc amoni clorua bdo hoa (15mL) va chiét bing etyl
axetat (60mLx2). C6 16p hiru co da thu gom trong diéu kién 4p suét giam va tinh ché
can bing HPLC diéu ché thu duoc 1,1g mudi
3-((4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-
yD)(hydroxyl)metyl)benzaldehyt.

MS(ES)M/Z: 471[M+H'].

Bude F: O 0°C, thém timg phin natri xyanobohydrua (40mg, 0,64mmol) vao
dung dich chta 3-((4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-
5H-pyrolo[3,2-d]pyrimidin-7-yl)(hydroxyl)metyl)benzaldehyt (200mg, 0,43mmol) va
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1-metylpiperazin (87mg, 0,87mmol) trong etanol (2,5mL) c¢6 khudy. Khudy hdn hop
phén tng & nhiét d6 trong phong trong 2 gid, pha lodng bang nudc (10mL) va chiét
bing etyl axetat (15mLx2). Lam kho 16p hitu co d4 thu gom bing natri sulfat khan va
¢d trong didu kién 4p sudt giam thu  dugc  chit  thd
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(3-((4-metylpiperazin-1-yl)metyl)phenyl)metanol, chit nay dugc sir dung tryc tiép cho
budc tiép theo.

MS(ESDM/Z: 555[M+H"].

Budc G: Thém timg phan trietylsilan (0,4mL) vao dung dich chira
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(3-((4-metylpiperazin-1-yl)metyl)phenyl)metanol (100mg) trong axit trifloaxetic (2mL)
c¢6 khudy. Khudy hdn hop phan tng & 55°C trong 1 gid trong méi trudng khi nito va ¢d
trong diéu kién ap suét giam. Hoa tan cin vao dung dich khan chita kali cacbonat
(100mg) trong metanol (5mL). Tiép tuc khudy hdn hop thu duge & 50°C trong 30 phut
va loc. C6 phin loc trong didu kién 4p suit giam va tinh ché cin bang HPLC diéu ché
thu dugc 36mg
2-butoxy-7-(3-((4-metylpiperazin-1-yl)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-a
min trifloaxetat.

"THNMR (Metanol-d4400MHz): § 7,33-7,21 (m, 4H), 4,55 (t, /=6,8Hz, 2H), 4,01
(s, 2H), 3,67 (s, 2H), 3,29-3,24 (m, 4H), 2,87-2,80 (m, 7H),1,87-1,80 (m, 2H),
1,56-1,49 (m, 2H), 1,02 (t, /=6,8Hz, 3H).

MS (ESI) m/z: 409[M+H'].

Vidu2

2-butoxy-7-(3-(morpholinometyl)benzyl)-SH-pyrolo[3,2-d]pyrimidin-4-amin

//\\//\O/kN/ % N:::B

Budce A:
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
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(3-(morpholinometyl)phenyl)metanol duge didu ché theo Vi du 1, trong d6 morpholin
dugc sir dung thay cho 1-metylpiperazin & Budce F.

LCMS (ESI) m/z: 542[M+H'].

Budc B:
2-butoxy-7-(3-(morpholinometyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin format
duogc didu ché theo cac quy trinh ciia Bude G theo Vidu 1.

THNMR (Metanol-d4400MHz): 6 8,41 (s, 2H), 7,35-7,24 (m, 5H), 4,49 (t,
J=6,8Hz, 2H), 4,03 (s, 2H), 3,82 (s, 2H), 3,77-3,75 (m, 4H), 2,77-2,73 (m, 4H),
1,83-1,79 (m, 2H), 1,55-1,49 (m, 2H), 1,01 (t, /=6,8Hz, 3H).

MS (ESI) m/z: 396[M+H"].

Vidu3

7-(3-(aminometyl)benzyl)-2-butoxy-5SH-pyrolo[3,2-d]pyrimidin-4-amin

N
o
/\/\O)'\ N7 % NH,

Budc A:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(3-(aminometyl)phenyl)metanol dugc diéu ché theo Vi du 1, trong d6 amoni axetat
duoc st dung thay cho 1-metylpiperazin & Bude F.

LCMS (ESI) m/z: 472[M+H'].

Budc B: 7-(3-(aminometyl)benzyl)-2-butoxy-5H-pyrolo[3,2-d]pyrimidin-4-amin
duogc diéu ché theo cac quy trinh ctia Bude G theo Vidu 1.

'THNMR (Metanol-d4400MHz): & 7,31-7,15 (m, 4H), 7,06 (s, 1H), 4,32 (t,
J=6,6Hz, 2H), 4,00 (s, 2H), 3,80 (s, 2H), 1,79-1,73 (m, 2H), 1,56-1,50 (m, 2H), 1,01 (t,
J=7,4Hz, 3H).

MS (ESI) m/z: 326[M+H].

Vidu 4

2-butoxy-7-(3-(pyrolidin-1-ylmetyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin
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NH,
NN
/\/\o/m N NQ

Buéc A:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(3-(pyrolidin-1-ylmetyl)phenyl)metanol dugc diéu ché theo Vi du 1, trong d6 pyrolidin
dugc st dung thay cho 1-metylpiperazin & Budc F.

Buéce B:
2-butoxy-7-(3-(pyrolidin-1-ylmetyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin format
duogc didu ché theo cac quy trinh ctia Budc G theo Vi du 1.

"HNMR (Metanol-d4400MHz): & 8,50 (s, 2H), 7,41-7,28 (m, 5H), 4,45 (t,
J=6,8Hz, 2H), 4,31 (s, 2H), 4,06 (s, 2H), 3,31-3,29 (m, 4H), 2,10-2,07 (m, 4H),
1,81-1,76 (m, 2H), 1,54-1,49 (m, 2H), 1,01 (t, /=6,8Hz, 3H).

MS (ESI) m/z: 380[M+H"].

Vidu5

2-butoxy-7-(4-((3,3-diflopyrolidin-1-yl)metyl)benzyl-5 H-pyrolo[3,2-d]pyrimidin

-4-amin
NH
Z H
e iV
/\/\o)\ N/ Y é
N
Budc A:

4-((4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-
yl)(hydroxyl)metyl)benzaldehyt dwoc diéu ché theo Vi du 1, trong d6
1,4-benzendialdehyt dugc st dung thay cho 1,3-benzendialdehyt & Budce E.

LCMS (ESI) m/z: 471[M+H"].

Budc B:
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(4-((3,3-diflopyrolidin-1-yl)metyl)phenyl)metanol dugc diéu ché theo Vi du 1, trong
do 3,3-diflopyrolidin dugc st dung thay cho 1-metylpiperazin & Budc F.
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LCMS (ESI) m/z: 562[M+H"].

Budce C:
2-butoxy-7-(4-((3,3-diflopyrolidin-1-yl)metyl)benzyl)-5 H-pyrolo[ 3,2-d]pyrimidin-4-a
min duoc diéu ché theo céc quy trinh ctia Bude G theo Vi du 1.

"HNMR (Metanol-d4400MHz): § 7,28-7,15 (m, 4H), 7,04 (s, 1H), 4,30 (t,
J=6,4Hz, 2H), 3,97 (s, 2H), 3,59 (s, 2H), 2,88-2,71 (m, 4H), 2,30-2,19 (m, 2H),
1,78-1,71 (m, 2H), 1,55-1,46 (m, 2H), 0,98 (t, /=7,2Hz, 3H).

MS (ESI) m/z: 416]M+H"].

Vidub6

2-butoxy-7-(4-((3-flopyrolidin-1-yl)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-
amin

NH
N \2 H F

/\/\O/lkN/ 7 6
N

Bude A
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(4-((3-flopyrolidin-1-yl)metyl)phenyl)metanol dugc didu ché theo Vi du 5, trong d6
3-flopyrolidin dugc st dung thay cho 3,3-diflopyrolidin & Bude B.

LCMS (ESI) m/z: 544[M+H'].

Budce B:
2-butoxy-7-(4-((3-flopyrolidin-1-yl)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin
duoc didu ché theo céc quy trinh ctia Buée C theo Vi du 5.

"HNMR (Metanol-d4400MHz): & 7,30-7,24 (m, 4H), 7,06 (s, 1H), 5,24-5,08 (m,
1H), 4,32 (t, J=6,4Hz, 2H), 3,99 (s, 2H), 3,69-3,57 (m, 2H), 2,88-2,65 (m, 4H),
2,45-2,43 (m, 1H), 2,25-2,11 (m, 1H), 2,02-1,91 (m, 1H), 1,78-1,73 (m, 2H), 1,57-1,50
(m, 2H), 1,01 (t, /=7,2Hz, 3H).

MS (ESI) m/z: 398[M-+H"].

Vidu?7

1-(4-((4-amino-2-butoxy-5SH-pyrolo[3,2-d]pyrimidin-7-yl)metyl)benzyl)pyrolidi

n-3-ol
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NH,
H
Nl XN OH
Y
/\/\O)\N/
N

Buéc A:
1-(4-((4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin
-7-yD)(hydroxyl)metyl)benzyl)pyrolidin-3-ol dugc diéu ché theo Vi du 5, trong d6
pyrolidin-3-o0l dugc st dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 542[M+H].

Budc B:
1-(4-((4-amino-2-butoxy-5 H-pyrolo[3,2-d]pyrimidin-7-yl)metyl)benzyl)pyrolidin-3-ol
format duoc didu ché theo céc quy trinh ctia Budce C theo Vidu 5.

THNMR (Metanol-d4400MHz): 6 8,43 (s, 2H), 7,45-7,39 (m, 4H), 7,25 (s, 1H),
4,53 (m, 1H), 4,44-4,27 (m, 2H), 4,04 (s, 2H), 3,54-3,47 (m, 1H), 3,38-3,36 (m, 4H),
3,22-3,19 (m, 1H), 2,28-2,24 (m, 1H), 2,05-2,01 (m, 1H), 1,82-1,76 (m, 2H), 1,56-1,50
(m, 2H), 1,01 (t, J/=7,2Hz, 3H).

MS (ESI) m/z: 396[M+H"].

Vidu8

2-butoxy-7-(4-(piperidin-1-ylmetyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin

()

NH
2 H
NN
Y
/\/\O/kN/

Buéc A:
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(4-(piperidin-1-ylmetyl)phenyl)metanol dugc diu ché theo Vi du 5, trong d6 piperidin
duoc st dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 540[M+H"].

Budce B:
2-butoxy-7-(4-(piperidin-1-ylmetyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin dugc
didu ché theo céc quy trinh ctia Budc C theo Vidu 5.
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"HNMR (Metanol-d4400MHz): & 7,28 (d, J=8,0Hz, 2H), 7,22 (d, /=8,0Hz, 2H),
7,04 (s, 1H), 4,30 (t, /=6,6Hz, 2H), 3,98 (s, 2H), 3,47 (s, 2H), 2,42 (s, 4H), 1,77-1,73
(m, 2H), 1,60-1,57 (m, 4H), 1,52-1,46 (m, 4H), 0,99 (t, /=7,4Hz, 3H).

MS (ESI) m/z: 394[M+H'].

Vidu9

2-butoxy-7-(4-(morpholinometyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin

P 0

NN NC)

Buéc A:
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(4-(morpholinometyl)phenyl)metanol duge diéu ché theo Vi du 5, trong d6 morpholin
duoc st dung thay cho 3,3-diflopyrolidin & Bude B.

LCMS (ESI) m/z: 542[M+H'].

Budce B:
2-butoxy-7-(4-(morpholinometyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin dugc
diéu ché theo céc quy trinh ctia Bude C theo Vidu 5.

"HNMR (Metanol-d4400MHz): § 7,28 (d, J=8,0Hz, 2H), 7,22 (d, J=8,0Hz, 2H),
7,03 (s, 1H), 4,29 (t, J~6,6Hz, 2H), 3,96 (s, 2H), 3,67-3,64 (m, 4H), 3,46 (s, 2H), 2,43
(s, 4H), 1,77-1,72 (m, 2H), 1,55-1,45 (m, 2H), 0,98 (t, /=7,4Hz, 3H).

MS (ESI) m/z: 396[M+H"].

Vidu 10

2-butoxy-7-(4-((4-metylpiperazin-1-yl)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin

-4-amin
NH
O g
Y N
/\/\O N/
()
Budc A:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
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(4-((4-metylpiperazin-1-yl)metyl)phenyl)metanol dugc diéu ché theo Vi du 5, trong d6
1-metylpiperazin dugc st dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 555[M+H"].

Budce B:
2-butoxy-7-(4-((4-metylpiperazin-1-yl)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-a
min duoc diéu ché theo cac quy trinh ciia Buéce C theo Vi du 5.

THNMR (Metanol-d4400MHz): § 7,29 (d, J=8,0Hz, 2H), 7,22 (d, J~=8,0Hz, 2H),
7,04 (s, 1H), 4,31 (t, J/=6,6Hz, 2H), 3,97 (s, 2H), 3,50 (s, 2H), 2,49-2,26 (m,
11H),1,79-1,72 (m, 2H), 1,56-1,47 (m, 2H), 0,99 (t, /=7,4Hz, 3H).

MS (ESI) m/z: 409[M+H].

Vidull
2-butoxy-7-(4-((dimetylamino)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin
NHz
NN
|
/\/\OJ\N
N—

Buéc A:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(4-((dimetylamino)metyl)phenyl)metanol duoc diéu ché theo Vi du 5, trong d6
dimetylamin duoc st dung thay cho 3,3-diflopyrolidin & Buée B.

LCMS (ESI) m/z: S00[M+H"].

Budce B:
2-butoxy-7-(4-((dimetylamino)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin
format dugc diéu ché theo cac quy trinh ctia Buée C theo Vi du 5.

"HNMR (Metanol-d4400MHz): & 8,48 (s, 2H), 7,41 (s, 4H), 7,26 (s, 1H), 4,43 (t,
J=6,8Hz, 2H), 4,22 (s, 2H), 4,06 (s, 2H), 2,79 (s, 6H),1,79 (m, J=6,8Hz, 2H),
1,55-1,49 (m, 2H), 1,01 (t, J/=6,8Hz, 3H).

MS (ESI) nv/z: 354[M+H].

Vidu 12

2-butoxy-7-(4-((dietylamino)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin
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Bude A:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(4-((dietylamino)metyl)phenyl)metanol dugc diéu ché theo Vi du 5, trong d6
dietylamin duoc st dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 528[M+H"].

Buoc B:
2-butoxy-7-(4-((dietylamino)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin format
duoc didu ché theo céc quy trinh ctua Budc C theo Viduy 5.

"HNMR (Metanol-d4400MHz): & 8,48 (s, 2H), 7,42 (s, 4H), 7,25 (s, 1H), 4,41 (t,
J=6,8Hz, 2H), 4,28 (s, 2H), 4,06 (s, 2H), 3,20-3,15 (m, 4H), 1,82-1,77 (m, 2H),
1,55-1,49 (m, 2H), 1,34 (t, J=6,8Hz, 6H),1,01 (t, /=6,8Hz, 3H).

MS (EST) m/z: 382[M+H"].

Vidu 13
2-butoxy-7-(4-((dipropylamino)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin

NH,
H
NN
/\/\/Ik// ?
07N o~
N

Budc A:
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-y1)
(4-((dipropylamino)metyl)phenyl)metanol dugc diéu ché theo Vi du 5, trong d6
dipropylamine dugc st dung thay cho 3,3-diflopyrolidin & Buéc B.

LCMS (ESI) m/z: 556[M+H'].

Budc B:
2-butoxy-7-(4-((dipropylamino)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidin-4-amin
duoc diéu ché theo cac quy trinh ctia Bude C theo Vidu 5.

THNMR (Metanol-d4400MHz): § 7,29-7,19 (m, 4H), 7,04 (s, 1H), 4,32 (t,
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J=6,5Hz, 1H), 3,99 (s, 2H), 3,55 (s, 2H), 2,41-2,37 (m, 4H), 1,78-1,74 (m, 2H),
1,57-1,47 (m, 6H),1,00 (t, /=7,4Hz, 3H), 0,87 (t, /=7,4Hz, 6H).
MS (ESI) m/z: 410[M+H].
Vidu 14
7-(4-(azetidin-1-ylmetyl)benzyl)-2-butoxy-5 H-pyrolo[3,2-d]pyrimidin-4-amin
NHz
NN
P/

/\/\O/l N : D

Buéc A:
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-yl)
(4-(azetidin-1-ylmetyl)phenyl)metanol dugc didu ché theo Vi du 5, trong d6 azetidin
duoc str dung thay cho 3,3-diflopyrolidin ¢ Budc B.

LCMS (ESI) m/z: 512[M+H"].

Buéc B:
7-(4-(azetidin-1-ylmetyl)benzyl)-2-butoxy-5 H-pyrolo[3,2-d]pyrimidin-4-amin dugc
diéu ché theo céc quy trinh ctia Buée C theo Vidu 5.

"HNMR (Metanol-d4400MHz): & 7,28 (d, J=8,0Hz, 2H), 7,18 (d, J=8,0Hz, 2H),
7,04 (s, 1H), 4,31 (t, J=6,8Hz, 2H), 3,98 (s, 2H), 3,59 (s, 2H), 3,30-3,27 (m, 4H),
2,15-2,10 (m, 2H), 1,78-1,73 (m, 2H), 1,56-1,52 (m, 2H), 1,01 (t, /=6,8Hz, 3H).

MS (ESI) m/z: 366[M+H'].

Vidu 15

2-butoxy-7-(4-((3-metoxylazetidin-1-yl)metyl)benzyl)-5 H-pyrolo[3,2-d]pyrimidi

n-4-amin
NH
Z H
NN \O
|
N
Budc A:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5 H-pyrolo[3,2-d]pyrimidin-7-y1)
(4-((3-metoxylazetidin-1-yl)metyl)phenyl)metanol dugc didu ché theo Vi du 5, trong

-35-



31359

d6 3-metoxylazetidin dugc st dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (EST) m/z: 542[M+H'].

Bude B:
2-butoxy-7-(4-((3 -metoxylazetidin-1 -yl)metyl)benzyl)-SH—pyrolo [3,2-d]pyrimidin-4-a
min duoc didu ché theo cac quy trinh ctia Budc C theo Vidu 5.

IHNMR (Metanol-d4400MHz): & 7,28 (d, /~8,0Hz, 2H), 7,18 (d, J=8,0Hz, 2H),
7,04 (s, 1H), 4,31 (t, /=6,8Hz, 2H), 4,06-4,04 (m, 1H), 3,98 (s, 2H), 3,60 (s, 2H),
3,54-3,52 (m, 2H), 3,24 (s, 3H), 3,04-3,02 (m, 2H), 1,78-1,73 (m, 2H), 1,56-1,52 (m,
2H), 1,01 (t, /=6,8Hz, 3H).

MS (ES]) n/z: 396[M+H'].

Vidu 16
2-butoxy-7-(4-((4-metyl-1,4-diazepan—1-yl)metyl)benzyl)-5H-pyrolo[3,2-d]pyri

midin-4-amin

®

Budc A
((4-amin0-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5H—pyrolo[3,2-d]pyrimidin—7-y1
)(4-((4-mety1—1,4-diazepan—l-yl)metyl)phenyl)metanol dugc diéu ché theo Vidu 5,
trong d6 1-metyl-1,4-diazepane duoc str dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 569[M+H'].

Budc B:
2-butoxy-7-(4-((4-metyl-1 ,4-diazepan-1 -yl)metyl)benzyl)-5H-pyrolo [3,2-d]pyrimidin-
4-amin format duoc didu ché theo cac quy trinh ctia Budc C theo Vidu 5.

'HNMR (Metanol-d4400MFHz): 3 8,41 (s, 3H), 7,34-7,24 (m, 5H), 4,52 (t,
J=6,8Hz, 2H), 3,99 (s, 2H), 3,76 (s, 2H), 3,38-3,36 (m, 2H), 3,29-3,27 (m, 2H), 2,95 (s,
2H), 2,87-2,84 (m, SH), 2,07-2,05 (m, 2H), 1,84-1,80 (m, 2H), 1,55-1,49 (m, 2H),
1,03-0,99 (t, J/=8,0Hz, 3H).

MS (ESI) m/z: 423[M+H'].
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Vidu 17
2-butoxy-7-(4-((2,6-dimetylmorpholinyl)metyl)benzyl)-SH-pyrolo [3,2-d]pyrimid

in-4-amin
NHz
NN
|
N\4>\‘
Budc A:

(4-amino—2—butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-SH-pyrolo[3,2-d]pyrimidin—7-yl)
(4-((2,6-dimetylmorpho1inyl)mety1)phenyl)metano1 dwoc diéu ché theo Vi du 5, trong
6 2,6-dimetylmorpholin duoc st dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 570[M+H].

Budc B:
2-but0xy—7-(4-((2,6-dimetylmorpholinyl)metyl)benzyl)-5H—pyrolo[3,2-d]pyrimidin—4-
amin duoc diéu ché theo céc quy trinh clia Bude C theo Vidu 5.

IHNMR (Metanol-d4400MHz): & 7,30-7,28 (d, J=8,0Hz, 2H), 7,23-7,21 (d,
J=8,0Hz, 2H), 7,06 (s, 1H), 4,34-4,30 (t, /=8,0Hz, 2H), 3,99 (s, 2H), 3,69-3,64 (m,
2H), 3,47 (s, 2H), 2,73 (d, J=12,0Hz, 2H), 1,77-1,70 (m, 4H), 1,54-1,51 (m, 2H), 1,11
(d, J=10,4Hz, 6H),1,00 (t, /=8,0Hz, 3H).

MS (ESI) m/z: 424[M+H].

Vidu 18

7-(4-((18,4S)-2-oxa-5-azabixyclo [2.2. 1]heptan—5-ylmetyl)benzyl)-2-butoxy—5H—
pyrolo[3,2-d]pyrimidin-4-amin

PN N @O
N

Budc A:

(4-((18,4S)-2-0xa-5 -azabixyclo[2.2. 1]heptan—5-ylmetyl)phenyl)(4-amino-2—butoxy-5-(
(2-(trimetylsilyl)etoxyl)metyl)-SH—pyrolo[3,2-d]pyrimidin—7-y1)metanol duoc didu ché
theo Vi du 5, trong do6 (1S,4S)-2-oxa—5-azabixyclo[2.2.l]heptan dugc st dung thay
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cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 554[M+H'].

Budc B:
7-(4-((18S,4S)-2-oxa-5-azabixyclo[2.2. 1]heptan-5-ylmetyl)benzyl)-2-butoxy-5 H-pyrolo
[3,2-D]pyrimidin-4-amin format duoc didu ché theo cac quy trinh ctia Budc C theo Vi
du 5.

'HNMR (Metanol-d4400MHz): § 8,38 (brs,2H), 7,45 (d, /=8,4Hz, 2H), 7,37 (d,
J=8,4Hz, 2H), 7,29 (s, 1H), 4,66 (s, 1H), 4,47 (t, J=6,8Hz, 2H), 4,36-4,27 (m, 1H),
4,24-4.23 (m, 2H), 4,16-4,13 (m, 1H), 4,04 (s, 2H), 3,82-3,81 (m, 1H), 3,33-3,31 (m,
2H), 2,33-2,29 (m, 1H), 2,14-2,11 (m, 1H), 1,83-1,76 (m, 2H), 1,56-1,48 (m, 2H),
1,01 (t, J=7,2Hz, 3H).

MS (ESI) m/z: 408[M+H].

Vidu 19

2-butoxy-7-(4-((4-metoxylpiperidin-1 -y metyl)benzyl)-5H-pyrolo[3,2-d]pyrimid

in-4-amin
NH
2 H \
NT N o)
|
N
Bude A:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-SH—pyrolo[3,2-d]pyrimidin—7-yl)
(4-((4-metoxylpiperidin—1-yl)metyl)phenyl)metanol duoc didu ché theo Vi du 5, trong
d6 4-metoxylpiperidin dugc sir dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 570[M+H'].

Budc B:
2-butoxy-7-(4-((4-metoxylpiperidin-1 -yl)metyl)benzyl)-5 H-pyrolo[3 ,2-d]pyrimidin-4-
amin format voi quy trinh cia Budc C theo Vidu 5.

'HNMR (Metanol-d4400MHz): § 8,45 (s, 2H), 7,43-7,38 (m, 4H), 7,28 (s, 1H),
4,45 (t, J=6,4Hz, 2H), 4,21 (s, 2H), 4,05 (s, 2H), 3,52-3,33 (m, 1H), 3,33-3,39 (m, 3H),
3.26-3,24 (m, 2H), 3,13-3,10 (m, 2H), 1,99-1,92 (m, 4H), 1,84-1,77 (m, 2H), 1,56-1,50
(m, 2H), 1,01 (t, J=7,2Hz, 3H).
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MS (ESD) m/z: 424[M+H'].
Vidu20
2-butoxy-7-(4-((4-isopropylpiperazin-1 -yl)metyl)benzyl)-5H-pyrolo[3,2-d]pyrim

idin-4-amin
NH,
H
e -
P/ N
/\/\O N
()
Budc A:

(4-amino-2—butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5H-pyr010[3,2-d]pyrimidin-7-yl)
(4-((4-isopr0pylpiperazin-1-yl)metyl)phenyl)metanol duoc didu ché theo Vidu 5,
trong d6 1-isopropylpiperazin dugc sir dung thay cho 3,3-diflopyrolidin & Budc B.

LCMS (ESI) m/z: 583[M+H'].

Buéc B:
2-butoxy-7-(4-((4-isopropylpiperazin-1 -yDmetyl)benzyl)-5 H-pyrolo[3 ,2-d]pyrimidin-4
_amin format duoc didu ché theo cac quy trinh ctia Bude C theo Vidu 5.

'HNMR (Metanol-d4300MHz): 5 8,45 (s, 2H), 7,31-7,25 (m, 5H), 4,49 (t,
J=8.4Hz, 2H), 3,99 (s, 2H), 3,64 (s, 2H), 3,42-3,40 (m, 1H), 3,21-3,25 (m, 4H),
2,66-2,82 (m, 4H), 1,84-1,79 (m, 2H), 1,56-1,51 (m, 2H), 1,35 (d, J=8,8Hz,
6H),1,04-0,99 (t, /~10,0Hz, 3H).

MS (ESI) m/z: 437 [M+H".

Vidu2l

2-butoxy-7-(4-(pyrolidin-1 -ylmetyl)benzyl)-5H-pyrolo[3 ,2-d]pyrimidin-4-amin

P/

/\/\o/l N NO

Budc A:
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-SH-pyrolo [3,2-d]pyrimidin-7-yl)
(4-(pyrolidin-1-ylmetyl)phenyl)metanol dugc didu ché theo Vi du 5, trong d6 pyrol
duoc st dung thay cho 3,3-diflopyrolidin & Budc B.
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LCMS (ESI) m/z: 526[M+H'].

Budce B:
2-butoxy-7-(4-(pyrolidin-1 -ylmetyl)benzyl)-5H-pyrolo[3 ,2-d]pyrimidin-4-amin format
duoc diéu ché theo céc quy trinh ctia Bude C theo Vidus.

'HNMR (Metanol-d4400MHz): 3 8,41 (s, 2H), 7,46 (d, J/=8,0Hz, 2H), 7,40 (d,
J=8,0Hz, 2H), 7,30 (s, 1H), 4,48 (t, J/=6,8Hz, 2H), 4,33 (s, 2H), 4,05 (s, 2H), 3,32-3,30
(m, 4H), 2,10-2,06 (m, 4H), 1,83-1,89 (m, 2H), 1,55-1,48 (m, 2H), 1,02 (t, /<7,2Hz,
3H).

MS (ESI) m/z: 380[M+H'].

Vidu?22

2-butoxy-7-((6-(pyrolidin-1-ylmetyl)pyridin-3 -yDmetyl)-5H-pyrolo[3,2-d]pyrimi

din-4-amin

NH, ’

NN

|

/\/\O/LN/ 7 O

= N
2
N

So dd didu ché 6-(pyrolidin-1-ylmetyl)nicotinaldehyt:

9 o Pyrolidin Q
o ~ NBS.BPO _ < N ~
| CCla L] & THF B D
N N N
1 2 3

L|AIH4 m 0 Mno2 m O

Buée A: O nhiét do trong phong, thém NBS (13,0g, 0,0728 mol) va BPO (1,6g,
0,0066 mol) vao dung dich chira metyl 6-metylnicotinat (10g, 0,0662 mol) trong CCly
(100mL). Gia nhiét hdn hop phan ung dén 75°C va khudy trong 12 gio. Sau khi lam
ngudi, thém nudc (80mL) va chiét hdn hop thu duge bang etyl axetat (200mLx2). Rira
16p hitu co bang dung dich nudc natri thiosulfat bao hoa (80mL), 1am kho bang natri
sulfat khan, va co trong diéu kién ap suit giam. Tinh ché ciin bang séc ky cot silicagel

(dung mdi giai hép: ete diu hoa/etyl axetat=20/1) thu dugc metyl 6-
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(bromometyl)nicotinat (5,2g, hiéu suét 34%) dudi dang chét rin mau nau.
'HNMR (CDCls, 400MHz): § 9,18 (d, /=1,6Hz, 1H), 8,32 (dd, J/=8,0Hz,
J;=2,0Hz, 1H), 7,55 (d, /=8,0Hz, 1H), 4,60 (s, 2H), 3,97 (s, 3H).

MS (ESI) m/z: 230,232[M+H'].

Budc B: O 0°C, thém timg phan metyl 6- (bromometyl)nicotinat (5,0g,
21,73mmol) vao dung dich chira pyrolidin (3,09g, 43,47mmol) va trietylamin (3mL,
21,73mmol) trong tetrahydrofuran khan (100mL). Sau khi thém, khudy hdn hgp phan
g & nhiét do trong phong trong 16 gio, pha lodng bing nudc (80mL) va chiét bang
etyl axetat (100mL). Lam kh6 16p httu co bing natri sulfat khan va cd trong didu kién
ap suét giam. Tinh ché cin bing sic ky cot silicagel (dung mdi giai hap: ete dau
hoa/etyl axetat=10/1) thu dugc metyl 6-(pyrolidin-1-ylmetyl)nicotinat (4,1g, hiéu suét
86%) dudi dang chit rdn mau nau.

'HNMR (CDCls, 400MHz): 8 9,11 (d, /=2,0Hz, 1H), 8,22 (dd, J;=8,0Hz,
J,=2,0Hz, 1H), 7,48 (d, J/=8,0Hz, 1H), 3,91 (s, 3H), 3,81 (s, 2H), 2,58-2,53 (m, 4H),
1,81-1,77 (m, 4H).

MS (EST) m/z: 221[M+H'].

Bude C: O nhiét o dudi 0°C, thém timg phan lithi nhom hydrua (1,03,
27,24mmol) vao dung dich chua metyl 6-(pyrolidin-1-ylmetyl)nicotinat (3,0g,
13,62mmol) trong tetrahydrofuran khan (70mL) co khudy. Thyc hién phéan tng ©
khoang 0°C trong 2 gi¢ va ¢ nhiét do trong phong trong 30 phut nita. TLC cho thiy
céc chét phan tmg khong con. Lam lanh hon hop dén 0°C va tir tir thém nude (1mL).
Tiép theo, thém dung dich nu6c natri hydroxit 15% (1mL) va nuée (3mL) ¢6 khudy
manh. Loc hdn hop thu dugce. Lam kho ph?ln loc bing Mg,SO4 khan va ¢6 dén kho
trong diéu kién ap suit giam thu dugc (6-(pyrolidin-1-ylmetyl)pyridin—3-yl)metanol
(2,59).

IHNMR (CDCls, 400MHz): 5 8,41 (d, J=1,6Hz, 1H), 7,67 (dd, J;=8,0Hz,
J=2,0Hz, 1H), 7,37 (d, /=8,0Hz, 1H), 4,67 (s, 2H), 3,75 (s, 2H), 2,57-2,543 (m, 4H),
1,81-1,76 (m, 4H).

Budce D: Hoa tan (6-(pyrolidin—1-ylmetyl)pyridin—3-yl)metanol (2,5g, 13mmol)
trong diclometan khan (50mL). (3 0°C, thém ting phﬁn mangan dioxit (5,0g, 58mmol).
Khudy hdn hop phéan timg & nhiét do trong phong trong 24 gio va loc. Co phén loc
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trong chan khong va tinh ché cin bing sic ky cot silicagel (dung moi giai hép: 15%
etyl axetat trong ete dau hoa) thu duoc 6-(pyrolidin—1-ylmetyl)nicotinaldehyt (2,2g,
.thé) duéi dang diu mau vang.

LCMS (ESI) m/z: 191[M+H'].

So db diéu ché

2-butoxy-7-((6-(pyrolidin- 1-ylmetyl)pyridin-3 -yD)metyl)-5H-pyrolo[3 ,2-d]pyrimidin-4

-amin:
NH2  sEm
NH2 §EM N N’
N 1. n-BuLi TFA
S0 N/ o) OH Et3SiH
Br H =
2. N
N
6 \Y /
N
b O
7
NH
Z H
NN
’ //
/\/\O*N/
N —
\N7
O
Vidu 22
Quy trinh didu ché Vi du 22:
Buéc E:

(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5H—pyrolo [3,2-d]pyrimidin-7-yl)
(6-(pyrolidin-1-ylmetyl)pyridin-3 -yl)metanol duoc didu ché theo Vi du 1, trong d6
6-(pyrolidin-1-ylmetyl)nicotinaldehyt dugc st dung thay cho 1,3-benzendialdehyt o
Buéce E.

LCMS (ESI) m/z: 527[M+H'].

Buéc F:
2-butoxy-7-((6-(pyr01idin—1—ylmetyl)pyridin—3-yl)metyl)-SH-pyrolo[3,2-d]pyrimidin—4
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~amin format duoc diéu ché dudi dang chat rin mau tring voi quy trinh cia Bude G
theo Vidu 1.

'HNMR (Metanol-d4400MHz): § 8,62 (s, 1H), 8,40 (brs,1H), 7,77 (d, /=8,0Hz,
1H), 7,40 (d, J/=8,0Hz, 1H), 7,35 (s, 1H), 4,48 (s, 2H), 4,45 (t, J=6,4Hz, 2H), 4,08 (s,
2H), 3,42-3,38 (m, 4H), 2,13-2,10 (m, 4H), 1,83-1,76 (m, 2H), 1,55-1,49 (m, 2H), 1,01
(t, J=7,2Hz, 3H).

MS (ESI) m/z: 381[M+H'].

Vidu23

2-but0xy-7-(3-(2-(pyrolidin—1-yl)etyl)benzyl)-SH—pyrolo[3,2-d]pyrimidin—4-amin

NH;

H
NN (i)
|/ N

/\/\O/‘\ N

So dd didu ché 3-(2-(pyrolidin-1-yl)etyl)benzaldehyt:

(0] (0}
- Br A sn(n-Bu); Pd(PPha)s RS 9-BBN, H;0, _
(0] > 0 X >
dioxan NaOH, THF
1 2
(0] (0]
- OH MsCl, Et3N - OMs Pyrolidin, K,CO3
_— >
© DCM © MeCN
3 4
(0] /3
~ N 1.LAH, THF _ N
o/lk©/\/ 2 MnO,, DCM o/\©/\/
5 6

Budc A: Trong moi truong khi nito, khiy dung dich chira metyl 3-bromobenzoat
(17,0g, 79,0mmol), tributylvinyltin (33g, 102mmol) va Pd(PPhs), (4,5g, 4mmol) trong
dioxan (200mL) & 110°C trong 6 gio va dap tit phan (mg bing cich thém dung dich
nudc kali florua 10% (100mL). Khudy hdn hop thu duoc ¢ nhiét 4o trong phong trong
10 phut nita va chit bing etyl axetat (150mLx3). Rua 16p hitu co da thu gom bang
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nudc mudi, 1am khoé bing natri sulfat khan va cb trong didu kién ap sut giam. Tinh
ché cin bing sic ky cot silicagel (dung méi giai hap: 25% etyl axetat trong ete dau hoa)
thu dwoc 15g chét thé metyl 3-vinylbenzoat dudi dang ddu mau vang.

MS (ESI) m/z: 163[M+H"].

Budc B: Trong mdi trudong khi nito, thém 9-BBN (0,5M, 166mL, 83mmol) qua
ph&u nho giot vao dung dich chira metyl 3-vinylbenzoat trong tetrahydrofuran khan
(100mL) c6 khudy va giit nhiét d6 & dudi -30°C. Sau khi thém, lam 4m hdn hop phan
tmg dén nhiét d6 trong phong va khudy trong 16 gid. Tiép theo, 1am lanh hdn hop dén
-30°C, thém bing cach nhé giot dung dich nudc HyO, (30% khéi lwong, 19mL) va tir
tlr nho giot dung dich nudce natri hydroxit 15% (40mL). Khuiy hdn hop thu duoc trong
1 gid nita & nhiét do xung quanh, pha loding bing nudc (200mL) va chiét bing etyl
axetat (200mLx2). Rira 16p hitu co da thu gom bing nudc mudi, lam khd bing natri
sulfat khan Vé ¢ trong didu kién 4p sudt giam thu dwgc 9g chét tho metyl
3-(2-hydroxyletyl)benzoat dudi dang diu mau vang, chit niy dwoc st dung truc tiép
cho budc tiép theo.

'HNMR (CDCl;, 400MHz): & 7,92-7,90 (m, 2H), 7,45-7,37 (m, 2H), 3,92 (s, 3H),
3,89 (t, /~6,5Hz, 2H), 2,93 (t, J/=6,5Hz, 2H).

MS (ESI) m/z: 181[M+H].

Budc C: O khoang 0°C, thém metansulfonyl clorua (34g, 299mmol) va
trietylamin (12g, 118mmol) vao dung dich chtra metyl 3-(2-hydroxyletyl)benzoat (10g)
trong diclometan khan (90mL) c¢6 khudy. Khudy céc chét phan tng & 0°C trong 1 gio,
dap tit bing nude (50mL) va chiét bing etyl axetat (100mLx3). Lam kho 16p hitu co
da thu gom bing natri sulfat khan va c6 trong diéu kién ap sudt giam. Tinh ché cén
bang sic ky cot silicagel (dung moi giai hip: 10% etyl axetat trong ete dau hoa) thu
dugce 2,7g metyl 3-(2-((metylsulfonyl)oxy)etyl)benzoat dudi dang dau khong mau.

MS (ESI) m/z: 259[M+H'].

Buéce D: Hoa tan pyrolidin 2,3g, 31,3mmol) va kali cacbonat (2,2g, 16mmol)
trong  axetonitril  khan ~ (20mL), thém dung dich chira  metyl
3-(2-((metylsulfonyl)oxy)etyl)benzoat (2,7g, 10,4mmol) trong axetonitril (SmL) vao
dung dich thu duoc trong 10 phut. Khudy chit 1éng phan tmg & 70°C trong 16 gid, sau
khi 1am ngudi dén nhiét d6 trong phong pha lodng hdn hop thu dugc bang nuée (20mL)
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va chiét bang etyl axetat (20mLx3). Lam kho 16p hitu co da thu gom béng natri sulfat
khan va cd trong diéu kién ap sudt giam. Tinh ché cin bing sic ky cot silicagel (dung
moi  giai hip:  metanol/diclometan  1a 2%-5%) thu dugc  metyl
3-(2-(pyrolidin-1-yl)etyl)benzoat (1,7g, 71%) du6i dang diu mau vang.

MS (ESI) m/z: 234[M+H'].

Buéc E: 3-(2-(pyrolidin-1-yl)etyl)benzaldehyt dugc didu ché theo cac quy trinh
cta Bude C, D theo Vidu 22.

MS (ESID) m/z: 204[M+H'].

Budc F:
2-butoxy-7-(3-(2-(pyrolidin-1 -yl)etyl)benzyl)-5 H-pyrolo[3 ,2-d]pyrimidin-4-amin
format duoc didu ché theo cac quy trinh cua Bude E, F theo Vidu 22.

'HNMR (Metanol-d4400MHz): & 8,42 (s, 2H), 7,30-7,13 (m, 5H), 4,38 (i,
J=6,4Hz, 2H), 4,01 (s, 1H), 3,41 (t, J=7,6Hz, 2H), 3,35-3,32 (m, 4H), 3,01 (t, J=7,6Hz,
2H), 2,09-2,05 (m, 4H), 1,81-1,74 (m, 2H), 1,57-1,48 (m, 2H), 1,01 (t, J=7,6Hz, 3H).

MS (ESI) m/z: 394[M+H'].

Vidu 24

2-butoxy-7-(4-(1-(pyrolidin—1-yl)etyl)benzyl)-SH—pyrolo[3,2-d]pyrirnidin-4-amin

P

/\/\O/“\N NO

So dd didu ché 4-(1-(pyrolidin-1-yl)etyl)benzaldehyt:

MeOH /@)\ toluen /@/j\
NC
NC OHC

1 2 3

Buéc A: Thém axit axetic (0,5mL) va natri xyanobohydrua (5,2g, 82,67mmol)
vao dung dich chira 4-xyanoaxetophenon (4g, 27,56mmol) va pyrolidin (2,94g,
41,33mmol) trong metanol (100mL) ¢6 khudy va git nhiét do & dudi 0°C. Khudy céc

chit phan tng & nhiét do trong phong trong 16 gio va c0 trong didu kién 4p suét giam.
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Tinh ché diu thu duoc bing sic ky cot silicagel (dung moi giai hép: ete diu hoa/etyl
axetat=1/3) thu duoc 2,8g 4-(1-(pyrolidin-1-yl)etyl)benzonitril duéi dang dau khong
mau.

MS (ESD) m/z: 201[M+H'].

Bude B: G -20 dén -10°C, thém dung dich chra DIBAL-H (1 M, 20mL, 20mmol)
vao dung dich chua 4-(1-(pyrolidin—l-yl)etyl)benzonitril (2g, 10mmol) trong toluen
khan (100mL) trong 1 gio. Khudy chét 16ng phan mg trong 3 gid nita, dap tat béng
dung dich nuéc amoni clorua bdo hoa va chiét bing etyl axetat. Rtra 16p hitu co béng
nuée mubi, 1am kho bang natri sulfat khan va co trong didu kién 4p suét giam. Tinh
ché chét rin thu dugc bing sic ky cot silicagel (dung moi giai hip: ete dau hoa/etyl
axetat=50/1-10/1) thu dugc 4-(1-(pyrolidin—1—yl)ety1)benzaldehyt (680mg, 33,5%)
duéi dang dau khong mau.

(ESI)m/z:204[M+H+].

Bude C:
2-butoxy-7-(4-(l-(pyrolidin—1-yl)etyl)benzyl)-SH—pyrolo[3,2-d]pyrimidin—4-amin
format duoc didu ché theo cac quy trinh cia Budce E, F theo Vi du 22.

'HNMR (Metanol-d4400MHz): & 8,50 (s, 2H), 7,44-7,38 (m, 4H), 7,27 (s, 1H),
4,45 (t, J=6,4,2H), 4,33-4,28 (m, 1H), 4,04 (s, 2H), 3,37-3,33 (m, 2H), 3,14-3,11 (m,
2H), 2,04-2,02 (m, 4H), 1,83-1,78 (m, 2H), 1,72-1,70 (m, 3H), 1,55-1,49 (m, 2H), 1,01
(t, J=7,4,3H).

MS (ESI) m/z: 394[M+H'].

Vidu25

2-butoxy-7-(4-(1-metylpiperidin—4-yl)benzyl)-SH-pyrolo[3,2-d]pyrimidin-4-amin

NH, Y
NN

N {

N—

So dd didu ché tert-butyl 4-(4-formylphenyl)piperidin-1-format:
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(o]

\O)K©\ O
Br
N B(OH)2 ~o 1. Hy, PtO,, MeOH, AcOH
l P Pd(PPha)zCIz, NaZCO3 l AN 2. BOCQO, N82C03, THF, Hzo
N _N
2

i
~
0 1. LiAH, THF
2. MnO,, DCM
N. N.
Boc
4

Boc
3

Budc A: Trong méi trudng khi nito, gia nhiét hén hop gdm 4-bromopyridin (3,0g,
19,0mmol), axit (4-(metoxycacbonyl)phenyl)boric (2,63¢, 14,6mmol),
Pd(PPh;),Cl,(0,35g, 0,5mmol) va natri cacbonat (6,91g, 65,2mmol) trong
1,2-dimetoxyletan (40mL) dén 90°C va khudy trong 10 git. C0 hdn hgp thu duge
trong diéu kién ap suit giam va tinh ché can bang sic ky cot silicagel (dung moi giai
hép: ete ddu hoa/etyl axetat=6/1-2/1) thu dugc metyl 4-(pyridin-4-yl)benzoat (2,7g,
hidu suat: 86,8%) dudi dang chét rin mau tréng.

MS (BSI) m/z: 214[M+H'].

Buéc B: Thém 2mL axit clohydric vao dung dich chia metyl
4-(pyridin-4-yl)benzoat (3,8g, 17,8mmol) va PtO, (0,2g) trong metanol (40mL) va gia
nhiét hdn hop dén khoang 50°C va khudy trong mdi truong khi hydro (50 psi) trong 16
gidr. Loc hdn hop thu duge va cd phn loc trong diéu kién ap suét giam thu dugc chat
thd metyl 4-(piperidin-4-yl)benzoat (4,0g) dudi dang hydroclorua ma khong can tinh
ché thém.

MS (ESI) m/z: 220[M+H'].

Buéc C: Thém tung phan di-tert-butyl dicacbonat (10,0g, 45,8mmol) vao dung
dich da tron chira metyl 4-(piperidin-4-yl) benzoat (5,0g, 22.,8mmol) va kali cacbonat
(25,0g, 182,2mm01) trong tetrahydrofuran (50mL)/nude (50mL) 6 khudy va gift nhiét
d6 & dudi 10°C. Sau khi thém, khuy hén hop phan ing & nhiét do trong phong trong
0,5 gid nita, pha lodng bang nude (50mL) va chiét bang etyl axetat (50mLx2). Rira 16p
hitu co di thu gom bing nudc mubi, 1am kho bing natri sulfat khan va cd trong chin
khong. Tinh ché cin bing sdc ky cdt silicagel (dung méi giai hip: ete dau hoa/etyl
axetat=6/1-1/1) thu dugc tert-butyl 4-(4-(metoxycacbonyl)phenyl)piperidin—1-format

-47-



31359

(1,9¢, hiéu suét: 26,4%) du6i dang chét rdn mau tréng.

'HNMR (CDCls, 400MHz): § 7,98 (d, /=8,4Hz, 2H), 7,28 (d, J=7,6Hz, 2H), 4,27
(s, 1H), 3,91 (s, 3H), 2,84-2,68 (m, 3H), 1,85 (d, J=12,8Hz, 2H), 1,66-1,59 (m, 2H),
1,49 (s, 9H).

MS (ESI) m/z: 320[M+H'].

Budc D: tert-butyl 4-(4-formylphenyl)piperidin-1-format dugc didu ché theo cac
quy trinh ctia Budce C, D theo Vi du 22.

MS (ESI) m/z: 312,1[M+Na].

Buéc F:
2-butoxy—7-(4-(piperidin—4-y1)benzyl)-5H—pyrolo[3,2-d]pyrimidin-4-amin duoc diéu
ché theo céc quy trinh cua Budc E, F theo Vi du 22.

MS (ESI) m/z: 380,2[M+H'].

Diéu ché
2-butoxy-7-(4-(1-metylpiperidin—4-yl)benzyl)—SH-pyrolo[3,2-d]pyrimidin-4-amin:

2 2

NH. NH

H H

NN NTXN

/“\ Ay HCHO, NaBH3;CN /l P

/\/\ :/\/\
0" N MeOH 0" N
NH N—
5

Vidu25

Budc G: Sau khi khudy trong 5 phut, thém natri xyandbohydrua (50mg,
0,796mmol) vao dung dich chta 2-butoxy-7-(4-(piperidin-4-yl)benzyl)-
5H-pyrolo[3,2-d]pyrimidin-4-amin ~ (100mg, 0,264mmol) va HCHO (20mg,
0,666mmol) trong metanol (SmL). Khudy céc chét phan ng & nhiét do trong phong
trong 0,5 gio, pha lodng bing nude va chiét bang etyl axetat. C6 16p hitu co trong chin
khong va tinh ché cin bing HPLC didu ché thu duoc 7,48mg
2-butoxy-7-(4-(1-metylpiperidin—4-yl)benzyl)—5H—pyrolo[3,2-d]pyrimidin—4-amin.

"HNMR (Metanol, 400MHZ)I.8 721 (d, J=8,0Hz, 2H), 7,11 (d, J=8,0Hz, 2H),
7,00 (s, 1H), 4,32-4,28 (m, 2H), 3,94 (s, 2H), 3,00-2,97 (m, 2H), 2,52-2,47 (m, 1H),
2,32 (s, 3H), 2,19-2,15 (m, 2H), 1,80-1,72 (m, 6H),1,53-1,48 (m, 2H), 0,98 (t,
J=1,4Hz, 3H).

MS (ESI) m/z: 394[M+H'].
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Vidu 26
2-butoxy-7-(4-(1-metylpyrolidin—2-yl)benzyl)-SH-pyrolo[3,2-d]pyrimidin—4—amin
NH
NN
/\/\O)I\N/ 7

Z/

So dd didu ché tert-butyl 2-(4-formylphenyl)pyrolidin-1-format:

e
Br QN Br Br
1.NaH % NaBH,
0] > _— >
2. HCl i MeOH
_O N NH

1 2 3
Br ?
Boc,0, K,CO5 n-BuLi, DMF
o THF
N,
Boc N‘Boc
4 5

Budc A: O 0°C trong mdi trudong khi Ny, tir tir thém 1-alyl-pyrol-2-on (1,14g,
9,11mmol) va tiép theo dung dich chira metyl 4-bromobenzoat trong tetrahydrofuran
khan (10mL) vao hdn hop gébm NaH (446mg, 18,6mmol) trong tetrahydrofuran khan
(20mL). Khudy hén hop & 90°C trong 2 gid, tiép theo 1am ngudi dén nhiét do trong
phong, va pha loang béng axit clohydric 6N. Khu4y hén hop thu duge ¢ 110°C trong
12 gio va rira pha nude bing etyl axetat (50mL). Bazo héa hdn hop thu duge bang
natri hydroxit 1N cho dén khi d6 pH dat téi khoang 9 va tiép theo chiét bang etyl
axetat (50mLx2). C6 16p hitu co déa thu gom dén khé trong chan khong thu duoc 2,0g
5-(4-bromophenyl)-3,4-dihydro-2 H-pyrol du¢i dang chét rén mau vang, chét nay dugc
stt dung truc tiép cho budce tiép theo.

Budc B: G 0°C, thém tir tir natri bohydrua (684mg, 18,1mmol) vao dung dich
chira 5-(4-bromophenyl)-3,4-dihydro-2 H-pyrol (2,0g, 9,0mmol) trong metanol (20mL)
6 khudy. Sau khi thém, khudy hdn hop phan tng ¢ nhiét do trong phong trong 1 gio.
TLC (ete diu hoa/etyl axetat=2:1) thé hién nguyén liéu duogc tiéu thu hét. Pha lodng
hdn hop thu duge bing nudc (30mL). Thém kali cacbonat (1,51g, 10,9mmol) va
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Boc,O (2,3g, 10,5mmol) vao hén hop thu duoc & bude trén. Khuéy hdn hop & 20°C
trong 2 gio va dia séc ky 16p mong (chét phat trién: ete diu hoa/etyl axetat=2/1) thé
hién nguyén liéu duoc tiéu thu hét. Tiép theo, chiét hdn hop bang etyl axetat (50mLx2)
va c6 phan chiét trong diéu kién ap sudt giam. Tinh ché cin bang sic ky cot silicagel
thu dugc tert-butyl 2-(4-bromophenyl)pyrolidin-1-format (1,5g, hiéu suit: 51,1%)
duéi dang chét rdn mau vang.

Budc C: G -78°C trong mdi trudong khi nito, thém n-BuLi (1,5mL, 2,76mmol)
vao dung dich chira tert-butyl 2-(4-bromophenyl)pyrolidin—1-f0rmat (0,6g, 1,839mmol)
trong tetrahydrofuran khan (20mL) c6 khuy. Khuiy hdn hop phan tmg ¢ -78°C trong
30 phut, tir tir thém N,N-dimetylformamit (192mg, 2,63mmol). Lam Am hoén hop thu
dugce dén nhiét do trong phong, khudy trong 30 phut nita va déap t4t bang 3mL dung
dich nu6c natri bicacbonat. Pha lodng hdn hop bang nudc (30mL) va chiét bing etyl
axetat (25mLx3). Rua 16p hitu co da thu gom bang nudc mudi, 1am khd bang natri
sulfat, loc va chung cAt dén kho. Tinh ché cin bang séc ky cot silicagel (ete dau hoa:
etyl axetat=15:1-10:1) thu dugc tert-butyl 2-(4-formylphenyl)pyrolidin-1-format (0,4g,
hidu suét: 79,1%) dudi dang dau khong mau.

MS (ESI) m/z: 276,0[M+17].

Diéu ché
2-butoxy-7-(4—(pyrolidin—Z-yl)benzyl)-SH—pyrolo[3,2-d]2pyrimidin—4-amin:

Budce D:
2-butoxy-7-(4-(pyrolidin—Z-yl)benzyl)-SH—pyrolo[3,2-d]pyrimidin—4-amin dugc didu
ché theo cac quy trinh cua Budc E, F theo Vi du 22.

MS (ESI) m/z: 366,2[M+17].

Didu ché
2-butoxy-7-(4-(1-metylpyrolidin-Z-yl)benzyl)-5H—pyrolo[3,2—d]pyrimidin—4-amin:

Budc E:
2-butoxy—7-(4-(1-metylpyrolidin—Z-yl)benzyl)-SH-pyrolo[3,2-d]pyrimidin—4-amin
duoc didu ché theo céc quy trinh cua Budc G theo Vi du 25.

'HNMR (Metanol-d4400MHz): & 7,27 (d, J=8,0Hz, 2H), 7,22 (d, J=8,0Hz, 2H),
7,03 (s, 1H), 4,30 (t, J=7,4Hz, 2H), 3,97 (s, 2H), 3,31-3,19 (m, 1H), 3,07-3,03 (m, 1H),
2,31-2,87 (m, 1H), 2,18-2,15 (m, 1H), 2,13 (s, 3H), 1,89-1,72 (m, SH), 1,54-1,48 (m,
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2H), 0,98 (t, /~<7,4Hz, 3H).
MS (ESI) m/z: 380[M+17].
Vidu 27
1-(4-((4-amino-2-butoxy-5 H-pyrolo[3,2-d]pyrimidin-7-yl)metyl)phenyl)-4-metyl
piperazin-2-on
NH
NN
P
N

/\/\o)l\ 0O

N>X\\
L N=
Diéu ché 4-(4-metyl-2-oxopiperazin-1-yl)benzaldehyt:

(@)

) 0
Oi HN N— k@\
/ o (0]
‘\©\ Pd,(dba)z, Xantphos, Cs,CO3 N)kl
Br

NN

1 2

Budc A: Thém nude (1 giot) vao dung dich chira 4-bromo-benzaldehyt (1,8g,
9,73mmol), 4-metylpiperazin-2-on (1,44g, 12,6mmol), Pd,(dba); (768mg, 0,84mmol),
Xantphos (435mg, 0,75Smmol) va xesi cacbonat (5,48g, 16,8mmol) trong dioxan
(30mL). Khudy hdn hop trong mdi trudng khi nito & 90°C trong 1,5 gid. Sau khi lam
ngudi, loc hdn hop. C6 phin loc dén khé trong chan khong. Tinh ché cin bing sic ky
silicagel thu dugc 4-(4-metyl-2-oxopiperazin-1-yl)benzaldehyt(1,8g, 84,8%) dudi
dang chét rin mau tring.

MS (ESI) m/z: 219[M+H].

Piéu ché
1-(4-((4-amino-2-butoxy-5 H-pyrolo[3,2-d]pyrimidin-7-yl)metyl)phenyl)-4-metylpiper
azin-2-on:

Budc B:
1-(4-((4-amino-2-butoxy-5H-pyrolo[3,2-d]pyrimidin-7-yl)metyl)phenyl)-4-metylpiper
azin-2-on duoc didu ché theo cac quy trinh ctia Budc E, F theo Viduy 22.

'HNMR (Metanol-d4400MHz): § 7,36 (s, 1H), 7,30 (d, J=8,4Hz, 2H), 7,22 (d,
J=8,4Hz, 2H), 4,52 (t, J=6,4Hz, 2H), 4,02 (s, 2H), 3,72-3,69 (m, 2H), 3,27 (s, 2H),
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2.89-2,86 (m, 2H), 2,44 (s, 3H), 1,83-1,79 (m, 2H), 1,54-1,48 (m, 2H), 1,00 (t,
J=1,4Hz, 3H).
MS (ESI) m/z: 409[M+H].
Vidu 28
2-butoxy-7-((1,2,3 ,4-tetrahydroisoquinolin—7-yl)metyl)-5H—pyrolo [3,2-d]pyrimidin

-4-amin
X
N 0)\ N/ NH

So db didu ché tert-butyl 7-formyl-3,4-dihydroisoquinolin-2(1H)-carboxylat:
H

NH
2 TFAA NTCFS HCHO
TEA, DCM 5 H,S04, HOAC
Br Br

1 2

/@Q CuCN /@@ 1. K,CO3, MeOH, Hz0
N_ _CF3 ———>» N _CF >
Br \”/ 3 NC \n/ 3 2 Boc20

NMP
o) 0
3 4

/©© R \/@C
o
NC N-Boc THF X N-goc

5 6

Budc A: Trong mdi trudong khi nito & 0°C, thém bang cach nho giot axit
trifloaxetic anhydrit (34g, 0,16 mol) vao dung dich chua 2-(4-bromophenyl)etylamin
(27g, 0,13 mol) va trietylamin (16,4g, 0,16 mol) trong diclometan khan (300mL).
Khuéy hdn hop phan tng & nhiét d6 trong phong trong 1 gio va tiép theo pha lodng
bing nuéc. Tach 16p hitu co va c6 dén khd trong chan khong thu duoc
N-(4-bromophenetyl)-triﬂoaxetamit (37g, 96,1%) dudi dang chit rén mau tring.

MS (ESI) m/z: 296,298[M+H'].

Budc B: Thém ting phan paraformaldehyt (10,2g, 0,34 mol) vao huyén phu chira
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N-(4-bromophenetyl)-trifloaxetamit (37g, 0,12mmol) trong dung dich axit sulfuric dac
(200mL)/axit axetic (300mL) c6 khudy. Sau khi thém, khudy hdn hop & nhiét d6 trong
phong trong 12 gid, tiép theo rét vao nudc da (1L) va chiét bing etyl axetat
(400mLx2). Rira 16p hiru co d4 thu gom lan luot bing dung dich nuéc natri bicacbonat
bdo hoa va nudc mudi, 1am khod bing magie sulfat khan va ¢6 trong diéu kién ap suét
giam. Tinh ché cin bing séc ky cot silicagel (dung méi giai hip: 5% etyl axetat trong
ete dau hoa) thu dugc 1-(7-bromo-3,4-dihydroisoquinolin-2(1H)-yl)-trifloetyl keton
(33g, 89,3%).

MS (ESI) m/z: 308,310[M+H"].

Buéc C: Thém ddng xyanua (18g, 0,2 mol) vio dung dich chua
1-(7-bromo-3,4-dihydroisoquinolin-2(1 H)-yl)-trifloetyl keton (30g, 0,1 mol) trong
metylpyrolidin-2-on khan (300mL). Khudy hdn hop phan tng & 180°C trong moi
trudng khi nito trong 4 gio. Sau khi 1am ngudi dén nhiét do trong phong, tlr tir rét hon
hop vao nude d4 (500mL) va chiét bing etyl axetat (200mLx2). Rita 16p hitu co da thu
gom bing nudc, 1am kho bing natri sulfat khan va c¢6 trong chan khong thu duoc 25g
chét thd 2-trifloaxetyl-tetrahydroisoquinolin-7-cacbonitril, chét nay duoc st dung truc
tiép cho budc tiép theo.

MS (ESI) m/z: 255[M+H"].

Budc D: Hoa tan 2-trifloaxetyl-tetrahydroisoquinolin-7-cacbonitril (25g, 0,1 mol)
va kali cacbonat (25g, 0,18 mol) vao hdn hop dung méi gdm metanol (300mL) va
nude (60mL) va khudy hdn hop & nhiét do trong phong trong 2 gid. Thém timg phan
di-tert-butyl dicacbonat (26g, 0,12 mol) trong 10 phut. Khuy hdn hop phan tng trong
4 gidr nita, pha lodng bang nuéc (200mL) va chiét bang etyl axetat (200mLx2). Rira
16p hitu co da thu gom bing nude mudi, lam kho bang natri sulfat khan va ¢ trong
chan khong. Tinh ché cin bing séc ky cot silicagel (dung moi giai hép: 5% etyl axetat
trong ete ddu hoa) thu duoc tert-butyl
7-xyano-3,4-dihydroisoquinolin-2(1 H)-carboxylat (14g, 54%) dudi dang chét rin mau
tréng.

MS (EST) m/z: 259[M+H].

Budc E: Trong mdi trudng khi nito & -10°C, thém bang cich nho giot diisobutyl
nhém hydrua (1 M, 6mL, 6,0mmol) vao dung dich chra tert-butyl
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7-xyano-3 ,4-dihydroisoquinolin—2(1H)-carboxylat (1g, 3,9mmol) trong
tetrahydrofuran khan (20mL). Sau khi thém, khudy hdn hop phan ung ¢ 0°C trong 5
giv va dap tét bang nudc (0,24mL). Tiép theo, thém dung dich nudc natri hydroxit
15% (0,24mL) tiép theo 1a 0,6mL nudc. Khudy hdn hop thu dugc & nhiét do trong
phong trong 15 phut nifa, lam kho bing magie sulfat khan va loc. Co ph?m loc trong
chan khong va tinh ché can bang sic ky cot silicagel (dung moi giai hép: 10% etyl
axetat trong ete dau hoa) thu duoc tert-butyl
7-formy1—3,4-dihydroisoquinolin—2(lH)-carboxylat (700mg, 70%) dudi dang diu mau
vang.

MS (ESI) m/z: 262[M+H'].

Didu ché
2-butoxy-7-((1,2,3 ,4-tetrahydroisoquinolin-7 -yl)metyl)-5H-pyrolo[3 ,2-d]pyrimidin-4-a
min:

Budc F:
2-butoxy—7-((1,2,3,4-tetrahydroisoquino1in—7-yl)metyl)—SH—pyrolo[3,2-d]pyrimidin—4-a
min format dugc didu ché theo cac quy trinh cua Bude E, F theo Vi du 22.

"HNMR (Metanol—d4400MHz): § 8,49 (s, 2H), 7,23-7,15 (m, 3H), 7,10 (s, 1H),
4,44 (t, J=6,5Hz, 2H), 4,30 (s, 2H), 3,98 (s, 2H), 3,47 (t, J=6,1Hz, 2H), 3,08 (t,
J=6,1Hz, 2H), 1,83-1,76 (m, 2H), 1,55-1,49 (m, 2H), 1,01 (t, J=7,4Hz, 3H).

MS (ESI) m/z: 352[M+H'].

Vidu 29

2-butoxy-7-((2-metyl-1,2,3 ,4-tetrahydroisoquinolin—7-yl)metyl)-SH—pyrolo[3 ,2-d
pyrimidin-4-amin

/\/\o/lkN/ 7

Bing cach sir dung
2-butoxy-7-((1,2,3 ,4-tetrahydroisoquinolin—7-yl)metyl)-5H—pyrolo [3,2-d]pyrimidin-4-a
min 1am nguyén lidu, véi quy trinh cia Budc G theo Vi du 25,

2-butoxy-7-((2-metyl-1,2,3 ,4-tetrahydroisoquinolin—7-yl)metyl)-SH—pyrolo[3 ,2-d]pyri
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midin-4-amin duoc didu ché.

'HNMR (Metanol-d4400MHz): & 7,11-7,09 (m, 1H), 7,03-7,00 (m, 3H), 4,32 (t,
J=6,4Hz, 2H), 3,92 (s, 2H), 3,55 (s, 2H), 2,91-2,88 (m, 2H), 2,73-2,71 (m, 2H), 2,43 (s,
3H), 1,80-1,73 (m, 2H), 1,56-1,52 (m, 2H), 1,01 (t, J=7,6Hz, 3H).

MS (ESI) m/z: 366[M+H'].

Vidu 30

2-butoxy-7-((2-etyl-1,2,3 ,4-tetrahydroisoquinolin—7-yl)metyl)-SH-pyrolo [3,2-d]p
yrimidin-4-amin

/\/\o)l\N/ %

Bing céach sir dung
2-butoxy-7-((1,2,3 ,4-tetrahydroisoquinolin—7-y1)metyl)—5H—pyrolo [3,2-d]pyrimidin-4-a
min 1am nguyén liéu, v6i quy trinh cua Budc G theo Vidu 25,
2-butoxy-7-((2-etyl-1,2,3 ,A-tetrahydroisoquino lin-7-yl)metyl)-5H-pyrolo[3 ,2-d]pyrimi
din-4-amin format dugec diéu ché.

'HNMR (Metanol-d4400MHz): & 8,43 (s, 2H), 7,25-7,18 (m, 3H), 7,10 (s, 1H),
4,45 (t, J=6,4Hz, 2H), 4,34 (s, 2H), 3,99 (s, 2H), 3,51 (t, /=6,0Hz, 2H), 3,32-3,26 (m,
2H), 3,15 (t, /=6,0Hz, 2H), 1,84-1,77 (m, 2H), 1,58-1,48 (m, 2H), 1,42 (t, J/=8,0Hz,
3H), 1,01 (t, /=6,0Hz, 3H).

MS (EST) m/z: 380[M+H'].

Vidu3l

2-butoxy-7-((2-isopropyl-1,2,3 ,4—tetrahydroisoquinolin—7-yl)metyl)—SH—pyro10 [3,
2-d]pyrimidin-4-amin

NH,

N
X
PV —

|
/\/\O/kN N

Bing céch st dung

2-butoxy-7-((1,2,3 ,4—tetrahydroisoquinolin-7-yl)metyl)-S H-pyrolo[3 ,2-d]pyrimidin-4-a
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min lam nguyén liéu, v6i quy trinh ciia Budc G theo Vi du 25,
2-butoxy-7-((2-isopropyl-1,2,3 ,4-tetrahydroisoquinolin—7—yl)metyl)-SH—pyrolo [3,2-d]p
yrimidin-4-amin duoc diéu ché.

'HNMR (Metanol-d4400MHz): § 7,10-7,08 (m, 1H), 7,03-7,00 (m, 3H), 4,32 (t,
J=6,4Hz, 2H), 3,93 (s, 2H), 3,70 (s, 2H), 2,90-2,86 (m, 3H), 2,83-2,80 (m, 2H),
1,80-1,73 (m, 2H), 1,56-1,50 (m, 2H), 1,17 (d, J=6,4Hz, 6H),1,01 (t, J=7,6Hz, 3H).

MS (EST) m/z: 394[M+H'].

Vidu32
2-butoxy-7-((1,2,3 ,4-tetrahydroisoquinolin-6-yl)mety1)—SH-pyrolo[3 ,2-d]pyrimidin-4-a

min
NH
2 H
NN
l
/\/\0)\ N/ 7
NH
So dd didu ché N-t-butoxycacbonyl 1,2,3,4-tetrahydroisoquinolin—6-formaldehyt:
0
Br X CO, Pd(OACy), PPhs < N 1. Hy, PtO,, MeOH, AcOH
_N MeOH, DMF N 2. Boc,0, NayCOg3, THF, H,0
~
1 2
o}
o 1, LiAH, THF o/\CO
N 2. MnO,, DCM N-Boc
Boc
3 4

Budc A: Thém natri axetat (5,0g, 61mmol), triphenylphosphin (3,0g, 11,4mmol)
va paladi axetat (2,3g, 12mmol) vao dung dich da tron chira 6-bromoisoquinolin (10g,
48mmol) trong N, N-dimetylformamit/metanol (V/V =1/1) (200mL). bat hdn hop thu
duogc vao binh chira CO ¢ 300 kPa va gia nhiét dn 100°C. Sau khi khudy trong 15 gio,
xac dinh phan ung két thuc bing LC-MS va loc cac chét phan ing béng diatomit (giai
hép bing etyl axetat). Co hdn hgp thu duge trong didu kién 4p suit giam va tinh ché
béng séc ky cot silicagel (dung moi giai hép: ete diu hoaletyl axetat=5/1) thu duoc
metyl isoquinolin-6-carboxylat (8,9g, hiéu suit: 98%).
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MS (EST) m/z: 188[M+H'].

Budc B: Trong moi truong khi nito, thém axit axetic (2mL) va PtO,(200mg) vao
dung dich chira metyl isoquinolin-6-carboxylat (10g, 53,5mmol) trong metanol
(100mL) co khudy. Trong méi truong khi hydro, khuéy hdn hop & 40°C trong 3 gio va
loc bd chét xtic tic bang diatomit. Co hdn hop thu dugc trong chén khong thu dugc
metyl 1,2,3,4-tetrahydroisoquinolin—6-carboxylat (9g, hi€u suét: 88%) ma khong cin
tinh ché thém.

MS (ESD) m/z: 192[M+H'].

Budc C: metyl N-t-butoxycacbonyl 1,2,3,4-tetrahydroisoquinolin—é-carboxylat
duoc didu ché theo céc quy trinh cua Budc C theo Vi du 25.

MS (EST) m/z: 292 [M+H'].

Budéce D: N-t-butoxycacbonyl 1,2,3,4-tetrahydroisoquinolin—6-formaldehyt dugc
didu ché theo cac quy trinh cua Bude C, D theo Vidu22.

MS (ESI) m/z: 262 [M+H'].

Didu ché 2-butoxy-7-((1,2,3,4-tetrahydroisoquinolin—6-y1)metyl)-
5H—pyrolo[3,2-d]pyrimidin—4-amin:

Budce E: 2-butoxy-7-((1,2,3,4-tetrahydrois0quinolin—6-y1)metyl)-
5H—pyrolo[3,2-d]pyrimidin—4-amin duge didu ché theo cac quy trinh cua Bu6c E, F
theo Vi du 22.

'HNMR (Metanol-d4400MHz): 8 7,12-7,09 (m, 1H), 7,08 (s, 1H), 7,04 (s, 1H),
6,96 (d, J=7,6Hz, 1H), 4,32 (1, J=1.4Hz, 2H), 3,98 (s, 2H), 3,93 (s, 2H), 3,13 (t,
J=6,2Hz, 2H), 2,85-2,82 (m, 2H), 1,79-1,73 (m, 2H), 1,58-1,48 (m, 2H), 1,01 (s, 3H).

MS (EST) m/z: 352[M+H'].

Vidu 33

2-butoxy-7-((2-metyl-1,2,3 ,4-tetrahydroisoquinolin—6-yl)metyl)-5H-pyrolo[3 ,2-d
]pyrimidin-4-amin

/\/\o)l\ NG %

N—

Bing cach st dung 2-butoxy-7—((1,2,3,4-tetrahydroisoquinolin—6-yl)metyl)—
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5H—pyrolo[3,2—d]pyrimidin—4-amin lam nguyén liéu, voi quy trinh ctia Budce G theo Vi
du 25, 2-butoxy-7-((2-mety1—1,2,3,4-tetrahydroisoquinolin—6-y1)metyl)-
5 H-pyrolo[3,2-d]pyrimidin-4-amin dugc didu ché.

IHNMR (Metanol-d4400MHz): & 7,10-7,09 (m, 2H), 7,03 (s, 1H), 6,96 (d,
J=8,4Hz, 1H), 4,32 (t, J=6,6Hz, 2H), 3,93 (s, 2H), 3,60 (s, 2H), 2,92-2,89 (m, 2H),
2,77-2,74 (m, 2H), 2,46 (s, 3H), 1,81-1,73 (m, 2H), 1,58-1,48 (m, 2H), 1,01 (&,
J=1,4Hz, 3H).

MS (ESI) n/z: 366[M+H'].

Vidu 34

2-butoxy-7-((2-etyl-1,2,3 ,4-tetrahydroisoquinolin—6-y1)metyl)—SH -pyrolo[3,2-d]p
yrimidin-4-amin |

/\/\O/tN/ %

N—"

Bing céch sir dung 2-butoxy-7-((1,2,3,4-tetrahydroisoquinolin—6-y1)mety1)—
5H-pyrolo[3,2—d]pyrimidin—4-amin lam nguyén liéu, v6i quy trinh ctia Budc G theo Vi
du 25, 2-butoxy-7-((2-ety1—1,2,3,4-tetrahydroisoquinolin—6-yl)metyl)-

5 H-pyrolo[3,2-d]pyrimidin-4-amin dugc didu ché.

'HNMR (Metanol-d4400MHz): & 7,11-7,08 (m, 2H), 7,03 (s, 1H), 6,97 (d,
J=8,0Hz, 1H), 4,32 (t, J=6,6Hz, 2H), 3,94 (s, 2H), 3,63 (s, 2H), 2,93-2,88 (m, 2H),
2,79-2,76 (m, 2H), 2,65-2,60 (m, 2H), 1,79-1,75 (m, 2H), 1,56-1,52 (m, 2H), 1,21 (8,
J=7.2Hz, 3H), 1,01 (t, /=7,2Hz, 3H).

MS (ESI) m/z: 380[M+H].

Vidu 35

7-benzyl-2-(2-metoxyletoxyl)—5H—pyrolo[3,2-d]pyrimidin—4—amin

/o\/\O/“\N/ {

Budc A:
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(4-amin0-2-(2-metoxy1etoxy1)-5-((2-(trimetylsilylety1)-5H—pyrol[3,2-d]pyrimidin—7-yl)
(phenyl)metanol dugc didu ché theo cac quy trinh ctia Budc C, D, E theo Vidu 1.

MS (ESI) m/z: 445[M+H'].

Budce B: 7-benzy1—2-(2-metoxyletoxyl)-SH-pyrolo[3,2-d]pyrimidin—4-amin
format duoc didu ché theo cac quy trinh ctiia Budce G theo Vidu 1.

'HNMR (Metanol-d4400MHz): 5 8,39 (s, 1H), 7,29-7,19 (m, 6H),4,61-4,58 (m,
2H), 4,00 (s, 1H), 3,79-3,76 (m, 2H), 3,42 (s, 3H).

MS (ESI) m/z: 299[M+H].

Vidu36

2-(2—met0xylet0xy1)-7-((6-mety1pyridin—3 -yl)metyl)-5H-pyrolo[3 ,2-d]pyrimidin-

4-amin
NHz
NN
|
/O\/\O)\N/ 7 N
\_/

2—(2—metoxyletoxy1)-7-((6-metylpyrid'1n—3-yl)metyl)-SH—pyrolo[3,2-d]pyrimidin—
4-amin format dugc didu ché theo cac quy trinh cia Budc A, B theo Vi du 35.

'HNMR (Metanol-d4400MHz): & 8,34 (s, 3H), 7,66 (dd, J=2,4Hz/J=8,0Hz, 1H),
731 (s, 1H), 7,24 (d, J=8,0Hz, 1H), 4,57-4,55 (m, 2H), 4,01 (s, 2H), 3,77-3,75 (m,
2H), 3,41 (s, 3H), 2,51 (s, 3H).

MS (ESI) m/z: 314[M+H'].

Viduy 37

7-((5 -clopyridin—Z-yl)metyl)—2-(2-metoxyletoxyl)-5H—pyrolo[3 ,2-d]pyrimidin-4-a

min
NH
> H
NN
|
\ /—cl

7-((5-clopyridin—Z-yl)metyl)-2-(2-metoxyletoxy1)-SH—pyrolo [3,2-d]pyrimidin-4-a
min format duge diéu ché theo cac quy trinh ciia Bude A, B theo Vidu 35.

HNMR (Metanol-d4400MFz): & 845 (s, 1H), 8,40 (s, 1H), 7,77 (dd,
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J=2,4H7/J=8,0Hz, 1H), 7,38 (d, /=8,0Hz, 1H), 7,32 (s, 1H), 4,52 (t, /~4,0Hz, 2H),
4,17 (s, 2H), 3,75 (t, J=4,0Hz, 2H), 3,42 (s, 3H).

MS (ESI) m/z: 334[M+H'].

Vidu38

2—(2-metoxyletoxyl-)-7-((6-(pyrolidin—1-y1mety1)pyridin—3-yl)metyl)-SH-pyrolo[
3,2-d]pyrimidin-4-amin

NH
2y
NN
|
/O\/\O/kN/ Y O
= N
7
N

2-(2-metoxyletoxyl)-7-((6-(pyr01idin-1-ylmetyl)pyridin—3-yl)metyl)-SH—pyrolo[3
.2-d]pyrimidin-4-amin format dugc didu ché theo cac quy trinh cua Buéc A, B theo Vi
du 35.

'HNMR (Metanol-d4400MHz): & 8,62 (s, 1H), 8,41 (s, 2H), 7,79-7,76 (m, 1H),
7,36 (d, J=8,4Hz, 1H), 7,28 (s, 1H), 4,49-4,44 (m, 4H), 4,05 (s, 2H), 3,74-3,72 (m, 2H),
3,39 (s, 3H), 3,33-3,30 (m, 4H), 2,10-2,07 (m, 4H).

MS (ESD) m/z: 383[M+H'].

Vidu39

1-(4-((4-amino-2-(2-metoxy1etoxy1)-5H—pyr010[3,2-d]pyrimidin—7-yl)metyl)phen
yl)-4-metylpiperazin-2-on
0 | NG % 0

N»\\\/\N\

1 -(4-((4-amino-2-(2-metoxyletoxyl)-SH—pyrolo [3,2-d]pyrimidin-7 -yl)metyl)phen
yl)-4-metylpiperazin-2-on dugc didu ché theo céc quy trinh ctia Budc A, B theo Vi du
35.

IHNMR (Metanol-d4400MHz): & 7,35 (s, 1H), 7,31 (d, J=8,4Hz, 2H), 7,22 (d,
J=8,4Hz, 2H), 4,65-4,62 (m, 2H), 4,01 (s, 2H), 3,77-3,76 (m, 2H), 3,70-3,67 (m, 2H),
3,35 (s, 3H), 3,32-3,28 (m, 2H), 2,90-2,88 (m, 2H), 2,45 (s, 3H).

MS (ESD) m/z: 411[M+H'].
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Vidu 40
2-butoxy-7-((5-(pyrolidin-1 -ylmetyl)pyridin—2-y1)metyl)-SH-pyrolo [3,2-d]pyrimi

din-4-amin
NHy
NN
|
/\/\O/kN/ / Q
— N

N_/

2-butoxy-7-((5-(pyrolidin-1 -ylmetyl)pyridin—Z—yl)metyl)-5H—pyrolo[3 ,2-d]pyrimi
din-4-amin format dugc diu ché theo cac quy trinh clia Vi du 22.

'HNMR (Metanol-d4400MHz): 8,61 (s, 1H), 8,46 (brs,2H), 7,91 (d, J=8,0Hz,
1H), 7,47 (d, J=7,6Hz, 1H), 7,37 (s, 1H), 4,44 (t, J=6,4Hz, 2H), 4,35 (s, 2H), 4,22 (s,
2H), 3,33-3,27 (m, 4H), 2,09-2,06 (m, 4H), 1,83-1,76 (m, 2H), 1,57-1,50 (m, 2H), 1,01
(t, J57,6Hz, 3H).

MS (EST) m/z: 381[M+H'].

Vidu 4l

4-amino-2-butoxy-7-((6-(pyrolidin—1-y1metyl)pyridin-3 -yDmetyl)-5H-pyrolo[3,2
-d]pyrimidin-6-cacbonitril

NH

“H
NTS N CN
— N
N
N
Quy trinh diéu ché Vi du 41:
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o) NH  SEM NHz  seM

[
NHz N:SEM l\(j N7 | N NZ \ N
NZ N“>Cl / TFA p
PN /‘:\/l[/g — O/k\N _— 0)\\N
0~ N n-Buli, THF = Et;SiH =
Br HO" N/ cl \ N/ cl
2 3

1

Pd(OAc),, DPPP =
TEA, DMF, MeOH
NH,
 Z(CN), Zn, Pa(cbals )
dppl,DMF 07N
2 TFA 7\

Quy trinh diéu ché Vi du 41:
Buéc A: Trong mdi trudong khi nito 6 -78°C, thém n-BuLi (6,17g, 96,28mmol)

vaio dung dich chua 7—bromo-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-
5H-pyrolo[3,2-d]pyrimidin-4-amin (10,00g, 24,07mmol) trong tetrahydrofuran khan
(200mL). Khuiy hdn hgp ¢ -78°C trong 1 gio, thém béng cach nho giot dung dich
chtta 6-clonicotinaldehyt (10,22g, 72,21mmol) trong tetrahydrofuran (200mL) vao
dung dich thu duoc. Khudy hdn hop phan tng ¢ -78°C trong 1 gid nita, tir tir rét vao
nude (150mL), khudy & nhiét d0 trong phong trong 20 phut va chiét bing etyl axetat
(100mLx3). Rira pha hiru co da thu gom bang nudc mubi bio hoa (50mLx2), lam kho
bang natri sulfat khan, loc va c6 trong chan khong. Tinh ché cin bang séc ky silicagel
(dung modi giai hdp: ete ddu hoaletyl axetat=5/1-1/3) thu duoc
(4-amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5H—pyr010[3,2—d]pyrimidin-7-yl)
(6-clopyridin-3-yl)metanol (5,00g, 43,45%) dudi dang chAt rdn mau vang.

IHNMR (400MHz, Clorofom-d) & 8,52 (d, J=2,3Hz, 1H), 7,87 (dd, J=2,4,8,2Hz,
1H), 7,34 (d, J=8,0Hz, 1H), 6,65 (s, 1H), 6,14 (s, 1H), 5,97 (br, s, 2H), 5,39-5,26 (m,
2H), 4,31 (t, J=6,7Hz, 2H), 3,62-3,49 (m, 2H), 1,86-1,71 (m, 2H), 1,51 (qd, J=T7.5,
14,9Hz, 2H), 1,28 (t, /~7,2Hz, 1H), 1,06-0,87 (m, SH), 0,00 (s, 9H).
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MS (ESI) m/z: 478[M+H'].

Buée B: G nhiét d6 trong phong, thém timg phén trietylsilan (6,08g, 52,30mmol)
vao dung dich chira (4-'amino—2-butoxy—5-((2-(trimetylsilyl)etoxyl)metyl)-
5H—pyrolo[3,2-d]pyrimidin—7-yl)(6-clopyridinpyridin—3-yl)metanol (5,00g, 10,46mmol)
trong axit trifloaxetic (S0mL). Khudy hdn hop phén tmg & nhiét d6 xung quanh trong
24 gidy, rét vao dung dich nude natri bicacbonat bdo hoa (150mL) va khudy thém trong
20 phut, tiép theo 1a chiét bing etyl axetat (100mLx3). Rira pha hitu co da thu gom
béng nudc mudi (20mLx2), lam kho béng natri sulfat khan, loc va cO trong chan
khong. Tinh ché cin bang sic ky silicagel (dung moi giai hap: ete dau hoa/etyl
axetat=3/1) thu dugc
2-butoxy-7-((6-clopyridin-3 -yl)metyl)-S-((2-(trimetylsilyl)etoxyl)metyl)-SH-pyrolo 3,
2-d]pyrimidin-4-amin (2,30g, 47,59%) dudi dang chét rdn mau vang.

'HNMR (300MHz, Cloroform-d) & 8,52 (d, J=2,3Hz, 1H), 7,88 (dd, /=2,4, 8,1Hz,
1H), 7,35 (d, /~8,3Hz, 1H), 6,64 (s, 1H), 6,14 (s, 1H), 5,89 (br, s, 2H), 5,40-5,23 (m,
2H), 4,31 (t, J=6,6Hz, 2H), 3,66-3,47 (m, 2H), 1,88-1,70 (m, 2H), 1,60-1,46 (m, 2H),
1,07-0,82 (m, SH), 0,00 (s, 9H).

MS (ESI) m/z: 462[M+H"].

Budc C: Thém paladi axetat (111,75mg, 0,5mmol), 1,3-
bis(diphenylphosphino)propan (205,30mg, 0,5mmol), trietylamin (1,51g, 14,93mmol)
va metanol (797,43mg, 24,89mmol) vao dung dich chtra
2-butoxy-7-((6-clopyridin—3-yl)metyl)-S-((2-(trimetylsilyl)etoxyl)metyl)—SH—pyrolo[3,
2-D]pyrimidin-4-amin (2,30g, 4,.98mmol) trong N,N-dimetylformamit (15mL). Cho
huyén phil thu dugc vao budng chan khong va suc khi CO vai 1an. Gia nhiét hdn hop
dn 100°C va khudy trong mdi truong khi CO (3 MPa) trong 24 gio. Dia séc ky 16p
mong (chat phat tridn: ete ddu hoa/etyl axetat=1/1) thé hién nguyén lidu dugc tiéu thu
hét. Loc bd céc chét khong hoa tan va c6 dugc thuc hién. Tinh ché san phém tho bing
séc ky silicagel (dung mdi gidi hép: ete diu hoa/etyl axetat=1/1) thu dugc metyl
5-((4—amino-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-SH-pyrolo[3,2-d]pyrimidin—7-
yl)metyl)picolinat (1,10g, 45,48%) dudi dang chét rin mau vang.

'HNMR (300MHz, Cloroform-d) & 8,76 (d, J=1,8Hz, 1H), 8,06 (d, /=8,0Hz, 1H),
7,85 (dd, /=2,0, 8,0Hz, 1H), 6,82 (s, 1H), 5,71 (br, s, 2H), 5,35 (s, 2H), 4,33 (&,
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J=6,5Hz, 2H), 4,19-4,08 (m, 3H), 4,00 (s, 3H), 3,60-3,51 (m, 2H), 1,85-1,74 (m, 2H),
1,53 (qd, /=74, 15,0Hz, 2H), 1,28 (¢, /=7,2Hz, 2H), 1,02-0,90 (m, 5H), 0,00 (s, 9H).

MS (ESI) m/z: 486[M+H'].

Budc D: O nhiét d6 dudi 0°C, thém timg phan bromosuxinamit (293,18mg,
1,65mmol) vao dung dich chita metyl
5-((4-amin0-2—butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)-5H—pyrolo[3,2-d]pyrimidin—7-
yDmetyl)picolinat (800,00mg, 1,65mmol) trong tetrahydrofuran (10mL). Khuiy hdn
hop phan tng & 0°C trong 1 gid, pha lodng biing nudc (30mL) va chiét bing
diclometan (20mLx2). Lam kh6 pha hitu co da thu gom bang magie sulfat va co trong
chan khong. Tinh ché cin bing dia sic ky 16p méng thu duoc metyl
5-((4-amino-6-bromo-2-butoxy-5-((2-(trimetylsilyl)etoxyl)metyl)—SH-pyrolo[3,2-d]pyr
imidin-7-yl)metyl)picolinat (160,00mg, 17,18%) dudi dang chét rin mau vang.

'HNMR (300MHz, Cloroform-d) 3 8,83 (s, 1H), 8,03 (d, /=8,0Hz, 1H), 7,86 (d,
J=8,0Hz, 1H), 5,85 (br.s.,2H), 5,55 (s, 2H), 4,34 (t, J=6,5Hz, 2H), 4,10 (s, 2H), 4,00 (s,
3H), 3,71-3,60 (m, 2H), 1,84-1,72 (m, 4H), 1,59-1,47 (m, 2H), 0,98(q, J=7,8Hz, 5H),
0,01 (s, 9H).

MS (ESI) m/z: 565,567 [M+H].

Budéc E: Trong moi trudong khi nito & -78°C, thém bang cach nho giot diisobutyl
nhém hydrua (56,28mg, 0,396mmol) vao dung dich chira metyl
5-((4-amino-6-bromo—2-butoxy-5—((2-(trimetylsilyl)etoxyl)metyl)-5H—pyrolo[3,2-d]pyr
imidin-7-yl)metyl)picolinat (150,00mg, 0,266mmol) trong tetrahydrofuran khan (8mL)
¢6 khudy. Sau khi thém, khudy hdn hop phéan tng & -7 8°C trong 1 gid. Tiép theo, dép
t4t phan Umg bang metanol (SmL), pha lodng bang nudce (20mL) va chiét bing etyl
axetat (30mLx2). C6 16p hitu co dé thu gom dén kho trong chan khong thu duge about
150mg chit tho
5-((4-amino-6-bromo-2-butoxy-5—((2-(trimetylsily1)etoxyl)metyl)-SH-pyrolo[3,2-d]pyr
imidin-7-yl)metyl)pyridinaldehyt ma khong cAn tinh ché thém.

'HNMR (300MHz, Cloroform-d) 8 10,05 (s, 1H), 8,87 (s, 1H), 7,96-7,80 (m, 2H),
5,72 (br, s, 2H), 5,56 (s, 2H), 4,34 (t, J=6,5Hz, 2H), 4,12 (s, 2H), 3,71-3,62 (m, 2H),
1,84-1,72 (m, 2H), 1,56-1,48 (m, 2H), 1,06-0,81 (m, 5H), 0,01 (s, 9H).

MS (ESI) m/z: 535,537[M+H"].
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Budc F: Thém natri xyanobohydrua (35,27mg, 0,561mmol) vao dung dich chira
5-((4-amino-6-bromo-2-butoxy-S-((2-(trimetylsilyl)etoxyl)metyl)-5H—pyrolo[3,2-d]pyr
imidin-7yl)metyl)pyridinaldehyt ~ (150,00mg, 0,281mmol), pyrolidin  (29,94mg,
0,421mmol), axit axetic (0,2mL) trong tetrahydrofuran(SmL) va khudy hdn hop &
nhiét d6 trong phong trong 12 gio. Rot hdn hop vao hdn hop da/nude (ty 1€ thé tich
~1/1, 15mL), khudy trong 20 phat, va chiét bang etyl axetat (40mL>3). Rira pha hitu
co da thu gom bang nude mudi (20mLx2), lam khd béng natri sulfat khan, loc, va cd
trong didu kién 4p suit giam. Tinh ché cin bang HPLC didu ché thu duge 150mg
6-bromo-2-butoxy-7-((6-(pyrolidin-1-ylmetyl)pyridin—3-yl)metyl)-S-((2-(trimetylsi1y1)
etoxyl)metyl)-SH—pyrolo[3,2-d]pyrimidin—4-amin duéi dang chét rén mau vang.

MS (ESD) m/z: 589,591 [M+H].

Buéc G:  Thém 6-brom0-2-butoxy-7-((6—(pyr01idin-l-ylmetyl)pyridin-
3-yl)mety1)-5-((2-(trimetylsilyl)etoxyl)metyl)-SH—pyrolo[3,2-d]pyrimidin—4-amin
(150,00mg, 254,39 umol), Pd,(dba); (23,30mg, 25,44 pmol),
1,1°-bis(diphenylphosphino)feroxen (14,10mg, 25,44 pmol), k&m xyanua (59,74mg,
508,78 umol) va Zn (33,27mg, 508,78 pmol) vao N,N-dimetylformamit khan (2mL),
va thay hdn hgp bing nito vi gia nhiét trong mdi truong khi nito d&n 110°C trong 3
gidr. Sau khi 1am ngudi, pha lodng hon hop bing nuéc (30mL) va chiét bing ety axetat
(25mLx3). Rura pha hitu co da thu gom béng nude mubi (30mL), lam kho bang natri
sulfat khan va c6 trong chan khéng. Tinh ché cin biang TLC didu ché thu dugc
4-amino-2-butoxy—7-((6-(pyrolidin—1-y1metyl)pyridin-3 -yl)metyl)-5-((2-(trimetylsi1yl)
etoxyl)metyl)-SH-pyrolo[3,2-d]pyrimidin-6-cacbonitril (120mg, 88,05%).

MS (ESI) m/z: 536[M+H'].

Budc H: Khudy dung dich ¢ 20°C chua
4-amin0-2-butoxy-7-((6-(pyrolidin-1-ylmetyl)pyridin—3-yl)metyl)-S-((2-(trimetylsilyl)
etoxyl)metyl)-5H- pyrolo[3,2-d]pyrimidin—6-cacbonitril (120mg, 0,224mmol) trong
axit trifloaxetic (3mL) & 20°C trong 12 gid va ¢b dén kho trong chan khong. Tinh ché
cin bing HPLC didu ché thu dugc 8,7mg
4-amino-2-butoxy-7-((6—(pyrolidin-1-ylmetyl)pyridin—3-yl)metyl)-SH—pyrolo[3,2-d]pyr

imidin-6-cacbonitril.
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'HNMR (Metanol-d4400MHz): 8 8,52 (s, 1H), 7,79 (d, J=8,0Hz, 1H), 7,43 (d,
J=8,0Hz, 1H), 4,33 (t, J=6,8Hz, 2H), 4,17 (s, 2H), 3,76 (s, 2H), 2,61 (s, 4H), 1,82-1,72
(m, 6H),1,54-1,49 (m, 2H), 1,02-0,99 (t, J=7,2Hz, 3H).

MS (ESI) m/z: 406 [M+H'].

Vidu 42

4-amin0-2-butoxy-7-(4-(pyrolidin—1-ylmetyl)benzyl)-SH-pyrolo[3,2-d]pyrimidin

-6-cacbonitril

4-amino-2-butoxy-7-(4-(pyrolidin—1—ylmetyl)benzyl)-SH—pyrolo[3,2-d]pyrimidin
_6-cachonitril duoc didu ché theo quy trinh ctia Vi dy 41 va Bude A, B, C,D,E,FgH
cua Vidu 41.

'HNMR (Metanol-d4400MHz): 8 7,34-7,32 (d, J=8,4Hz, 2H), 7,26-7,24 (d,
J=8,4Hz, 2H), 4,36-4,33 (t, J=6,8Hz, 2H), 4,13 (s, 2H), 3,62 (s, 2H), 2,57 (brs,4H),
1,82-1,77 (m, 6H),1,52-1,49 (m, 2H), 1,00 (t, J=7,2Hz, 3H).

MS (ESI) m/z: 405 [M+H].

Vidu43

4-amin0-2-butoxy—7-(4-(morpholinometyl)benzyl)-SH -pyrolo[3 ;2-d]pyrimidin-6-

cacbonitril
NHz
N™S N CN
l / 0
PPN Q
N

4-amino-2-butoxy-7-(4—(morpholinometyl)benzyl)-SH-pyrolo[3,2-d]pyrimidin—6-
cacbonitril hydroclorua dugc didu ché theo quy trinh ctia Vi du 41 vaBudc A, B, C, D,
E,F, GHcua Vidu4l.

'HNMR (Metanol-d4400MHz): & 7,55 (d, J=7,8Hz, 2H), 7,43 (d, J=1,8Hz, 2H),
4,60 (t, J=6,5Hz, 2H), 4,38 (s, 2H), 4,23 (s, 2H), 4,06-4,02 (m, 2H), 3,80-3,73 (m, 2H),
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3,47-3,35 (m, 2H), 3,28-3,14 (m, 2H), 1,89-1,82 (m, 2H), 1,59-1,51 (m, 2H), 1,03 (¢,
J=1,4Hz, 3H).

LCMS (ESD) m/z: 421[M+H].

Vidu 44

4-amino-2-butoxy-7-(4-((4-metylpiperazin-1 -yl)metyl)benzyl)-5 H-pyrolo[3 ,2-d]

pyrimidin-6-cacbonitril

NH,
N
N
| CN /
/\/\O/kN/ / @
N

4-amino-2-butoxy-7-(4-((4-metylpiperazin-1 -yl)metyl)benzyl)-5 H-pyrolo[3 ,2-d]
pyrimidin-6-cacbonitril hydroclorua dwoc didu ché theo quy trinh ctia Vi du 41 va
Buéc A, B, C,D,E,F, GHcua Vidu4l.

'HNMR (Metanol-d4400MHz): 8 7,61 (d, J=1,8Hz, 2H), 7,42 (d, J~7,8Hz, 2H),
4,60 (t, J=6,5Hz, 2H), 4,47 (s, 2H), 4,23 (s, 2H), 3,89-3,45 (m, 8H),3,02 (s, 3H),
1,92-1,80 (m, 2H), 1,61-1,44 (m, 2H), 1,03 (t, J=1,3Hz, 3H).

LCMS (ESI) m/z: 434[M+H'].

Vidu45

4-amino-2-butoxy-7-(4-(pyrolidin-1 -ylmetyl)benzyl)-5H-pyrolo[3 ,2-d]pyrimidin

-6-formamit
NH
2 H
NN
N

Quy trinh diéu ché Vi du 45:

/\/\O/“\

NH, NH;
H H
- Y/ NaOH « /
N N
Vidu45
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Budc A: Hoa tan
4-amino-2-butoxy-7-(4-(pyrolidin-1 -ylmetyl)benzyl)-5H-pyrolo[3 ,2-d]pyrimidin-6-cac
bonitril (90mg, 0,22mmol) va natri hydroxit (34mg, 0,85mmol) vao dung moi da trdn
¢dm metanol (10mL) va nude (10mL) va khudy hdn hop & 80°C trong 12 gid. Sau khi
lam ngudi, pha lodng hén hop bang nude (10mL) va chiét bing etyl axetat (15mLx2).
Cb 16p hitu co da thu gom dén kho trong chan khong va tinh ché bing HPLC diéu ché
thu dugc 10mg
4-amino-2-butoxy-7—(4-(pyrolidin—1-ylmetyl)benzyl)-SH—pyrolo[3,2-d]pyrimidin—6-for
mamit.

'HNMR (Metanol-d4400MHz): 3 7,46 (d, /=8,0Hz, 2H), 7,32 (d, J=8,0Hz, 2H),
4,58 (t, J=6,4Hz, 2H), 4,39 (s, 2H), 4,34 (s, 2H), 3,34-3,32 (m, 2H), 3,18-3,16 (m,
2H)2,17-2,16 (m, 2H), 2,03-2,00 (m, 2H), 1,86-1,82 (m, 2H), 1,56-1,50 (m, 2H), 1,02
(t, J57,2Hz, 3H).

MS (ESI) m/z: 423 [M+H].
Vi du thuc nghiém 1: Sang loc hoat tinh lién két v6i thu thé in vitro d6i véi thy thé
kidu Toll 7 va thu thé kiéu Toll 8

Chét phan tng:

Té bao HEK-hTLR7 xanh duong va té bio HEK-hTLRS xanh duong (c6 thé mua
ti InvivoGen)

Mboi truong DMEM

Huyét thanh thai bd bét hoat nhiét

Thubc thir khang Mycoplasma Normocin™

bleomyxin

blastixidin

So db:

1. Didu ché dia hop chit 96 15

Pha lodng hop chét 3 lan theo gradien bang DMSO bang cach sir dung POD lam
viéc 1ong bét ddu & a ndng d6 10mmol/L va pha loéng 10 diém (cot hai dén cot 11, va
m&i didm hai 13n). O cot 12, thém 1pL Smg/mL hop chit duong R848 lam dbi chimg
duong tinh; va & cot 1, thém 1pL DMSO lam @i chimg 4m tinh. M&i 16 chira 1pL
DMSO.
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2. Thu gom té bao trong binh nuéi ciy va pha lodng mat d6 té bao dén 250,000 té
bao/mL.

3. Thém 200pL (50,000 t& bao/15) huyén phi té bao vao dia hop chét da diéu ché
va ndng d6 cudi ctia DMSO trong mdi 16 14 0,5%.

4. U dia nubdi cdy chira té bao va hop chét trong thiét bi u CO, trong 24 giv &
37°C, 5%CO,.

5. Sau 24 gio 1, 14y 20 pL dich ndi tir mdi 16 cho vao dia thir nghiém trong subt
loai 96 16. Thém vao mdi 18 ctia dia thir nghiém 180uL thudc thir Quanti-Blue va u dia
trong thiét bi t & 37°C, 5%CO, trong 1 gid.

6. Sau 1 gid, x4c dinh thanh phin phosphataza kiém trong 20uL dich ndi bang
cach st dung Microplate Reader OD650.

7. ECso ctia mdi hop chét dwoc thu bing phan mém Prism.

Két qua dugc thé hién trong Bang 1:

Bang 1
hopchdt |TLR7ECs, |hopchidt |TLR7ECs, |hopchit |TLR7ECs
Vidu 1 C Vidul6 |B Vidu3l |B
Viduy 2 C Vidul7 |B Vidu32 |B
Vidu3 C Vidul8 |B Vidu33 |B
Vidu4 B Vidul9 |B Vidu34 |B
Vidu5 C Vidu20 |B Vidu3s |C
Vidu 6 B Vidu2l |B Vidu36 |C
Vidu7 B Vidu22 |B Vidu37 |C
Vidy 8 B Vidu23 |C Vidu38 |B
Vidu9 C Vidu24 |B Vidu39 |B
Vidul0 |C Vidu2s |A Vidu40 |B
Vidull |B Vidu26 |B Vidu4l |A
Vidul2 |B Vidu27 |B Vidu42 |A
Vidul3 |B Vidu28 |B Vidud3 |A
Vidul4 |B Vidu29 |B Vidu44 |A
Vidul5 |B Vidu30 |B Vidud5 |B

-69-




31359

Luu y: InM<A<100nM; 100nM<B<1000nM; 1000nM <<C<50pM.

Két qua thir nghiém dbi ddu chia Hop chét vi du 21 va chét chu van thu thé kidu

Toll 7 dbi chimg GS-9620 dugc thé hién trong Bang 2:

Bang 2
M3u (hop chit d& muc) TLR7 ECs (nM) TLR8 ECso (nM)
GS-9620 517 7867
Viduy 21 160 11632

K&t qua: Hop cht vi du 21 theo sang ché thé hién hoat tinh lién két voi thy thé in
vitro voi thy thé kiéu Toll 7 cao hon so véi chat chi van thu thé kidu Toll 7 dbi chimg
GS-9620 va hoat tinh lién két voi thu thé in vitro v6i thu thé kiéu Toll 8 thip hon so
v6i chit chi van thu thé kiéu Toll 7 ddi chimg GS-9620.

Vi du thuc nghiém 2: Thir nghiém t& bao don nhan mau ngoai vi

Muc dich cta vi du nay la xéc dinh mtc biéu hién cua xytokin 24 gio sau kich
thich d5i v6i t& bao don nhan méau ngoai vi clia ngudi (peripheral blood mononuclear
cell: PBMC) véi hop chit. Thir nghiém dich ndi t& bao ma khong pha lodng va xac
dinh truc tiép cac muc IFN-o va TNF-a. Trude hét, didu ché hop chét thanh dung dich
gbc DMSO 20mM va pha loang 10 14n theo gradien bang mdi trudng t& bao voi tong
s6 11 diém pha loang. Thém hop chit trong 9 diém pha lodng (ndng dd cao nhit 1a
200pumol/L) vao dia 96 16 v6i SOuL trong m3i 13. Tiém t& bao don nhan mau ngoai vi
clia ngudi mai, voi 150uL trong mdi 15 chira 450,000 t& bao. U dia nudi cly € bao
trong thiét bi 1 & 37°C, 5%CO, trong 24 gid. Sau khi 0, ly tam dia nudi cdy & 1200
rpm trong 5 phit va thu gom dich ndi va bao quan & -20°C dé xac dinh. Viéc xac dinh
xytokin dugc thuc hién bing cach s dung Cytometric Bead Array (CBA) cua
BD-Pharmingen trén bao ké dang dong chay. Béng cach st dung phuong phap X4c
dinh & trén, ndng do dugc chét thip nhét kich thich muc xytokin cao hon gép 3 14n so
véi murc phat hién duoc thép nhit dugc géan tri s6 MEC (Minimal Effective
Concentration) trong thir nghiém kich thich xytokin.

Két qua duoc thé hién trong Bang 3:
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Béang 3
Vide | \Fo MEC Vidu | R0 MEC Vidu | ko MEC
4 C 28 B 31 B
21 A 29 A 42 A
22 B 30 B

Luuy: 0,01nM<A<InM; 1nM<B<10nM; 10nM <C<100pM.

Két qua thir nghiém dbi ddu ciia Hop chét vi du 21 va chéit chi van thu thé kiéu

Toll 7 dbi ching GS-9620 duoc thé hién trong Bang 4:

Bang 4
Mau (hop chat de muc ) INF-a MEC (nM) TNF-o. MEC (nM)
GS-9620 50 500
Hop chét vi du 21 5 500

Két qua: Hop chét vi du 21 theo sang ché thé hién hoat tinh cam tng IFN-o in
vitro cao hon so v6i chét chu van thy thé kidu Toll 7 d6i chimg GS-9620 va hién hoat
tinh cam ing TNF-o twong duong véi GS-9620 trong PBMC.

Vi du thyc nghiém 3: Dugc dong hoc & chudt céng

12 chudt cbng SD duc dugc chia thanh 4 nhém véi 3 chudt SD trong mdi nhém.
2 nhém dugc dung bing cach tiém tinh mach lan luot 1mg/kg chit chu van thu thé
kidu Toll 7 dbi chimg GS-9620 va Hop chét vi du 21 theo sang ché 1a 10% dung dich
nude hydroxypropyl-p-xyclodextrin (néng d6 13 0,5mg/mL). 2 nhém con lai dugc
dung qua dudng miéng 5mg/kg GS-9620 va Hop chit vi du 21 1a huyén phil nudc tinh
khiét 0,5% metylxenluloza/0,2% Tween 80 (ndng d6 12 Img/mL). Mbi chudt tiém tinh
mach duoc 14y mAu mau nguyén dé didu ché thanh huyét tuong 2, 15, 30 phut va 1, 2,
4, 8, 24 gid lién tyc sau khi dung hda chit. Mbi chuét ding qua dudng miéng duoc 14y
mAu mau nguyén dé didu ché thanh huyét twong 15, 30 phut va 1, 2, 4, 8, 24 gio lién
tuc sau khi ding hoa chét. Nong d6 trong huyét tuong ciia GS-9620 va Hop chit vi du
21 duogc xé4c dinh bing LC-MS/MS. Két qua duoc thé hién trong Bang 5.

-71-




31359

Béang 5

Nong d¢ dugc chit trong huyét tuong trung binh
Tén hop chét GS-9620- Hop chit vi du 21
Thoi gian (gio) IV1 (1 mpk) PO1 (5 mpk) IV2 (1 mpk) PO2 (5 mpk)
0,083 170 - 318 --
0,25 102 56,3 141 69,4
0,5 65,4 33,2 109 41,6
1 48,1 83,4 74,3 36,4
2 21,6 136 48,9 186
4 13 16,7 37,7 51,2
8 4,17 9,49 31,6 23,9
24 ND ND 3,94 5,25
C0 hoidc Cmax(nM) 220 164 478 186
T1/2 (giod) 2,57 2,24 5,76 6,24
Vdss (L/kg) 32,8 - 29 --
Cl (mL/phut/kg) 205 - 65,8 --
AUCO-last (nM.gi0) 185 316 641 699
AUCO-inf (nM.gid) 201 359 676 749

Két qué: Trong didu kién tuong tu, hop chét Vi du 21 theo sang ché, so véi chat
cht van thu thé kiéu Toll 7 dbi ching GS-9620, thé hién thdi gian ban hiy 1au hon va
phoi nhiém cao hon & chudt cong.

Vi du thuc nghiém 4: Dugc ddng hoc in vivo trong md hinh vit con nhiém virut viém
gan b

Thiét k& thir nghiém va quy trinh: Vit Bic Kinh 1 ngdy tudi duoc ding qua
dudng trong tinh mach huyét thanh vit duong tinh véi virut viém gan b & vit. Sau 7
ngay, cic con dugc ding theo nhém, 6 con/nhém. Nhém ddi chimg: nudc mudi binh
thuong. MAu thir nghiém: GS-9620 va hop chit Vi du 21, hai nhém dung lidu dbi voi
mdi miu: 20mg/kg va Smg/kg. MAu dugc dung qua dudng trong da day: 20mg/kg cac
nhém duoc dung mot 1in sau mdi ngay thir ba (c&r 3 ngay ding mot 1an) va Smg/kg
nhém dugc ding mot 14n mdi ngay trong 16 ngay. Duoc chét ddi ching duong tinh
lamivudin do hing GlaxoSmithKline san xuét, 1a 50mg/kg d6i véi ding qua duong
trong da day, ding 2 1dn/ngay trong 16 ngay. Di v6i nhém dbi ching nhiém virut
viém gan b & vit, dung mdi duoc sit dung thay cho duge chit. 7 ngay sau nhiém, méu
duoc 14y trude khi dung (T0), 8 ngay sau khi dung (T8), 16 ngay sau khi ding (T16)
va 3 ngay sau khi dimg ding (P3), va huyét thanh vit dugc tach va bao quan lanh.
Huyét thanh vit duogc dung dé x4c dinh ADN ctia virut viém gan b & vit (DHBV-DNA)
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va hidu qua ctia GS-9620, Hop chit vi du 21 va déi chimg dwong tinh lamivudin a6i
v6i virut viém gan b & vit dugce so sanh. Xac dinh ADN huyét thanh vit (DHBV-DNA):
Cac huyét thanh vit khac nhau trong mdt mé dugc xic dinh vé mitc DHBV-DNA trong
mau vit bing PCR dinh lugng huynh quang thoi gian thuc. Phén tich théng ké: Phan
tich theo céip va theo nhém dugc s dung dé tinh y nghia cta viéc tc ché bang duoc

chét d6i véi DHBV-DNA huyét thanh vit @ danh gia. Hiéu qua dugc thé hién trong

Bang 6.

Bang 6
Nhém 9% trc ché HBV-DNA huyét thanh vit truéc va sau khi dung

T8 T16 P3

Nhém dbi ching: nuée mudi binh thudng 32,01+44,57 35,96+56,40 65,2£16,7
GS-9620 20mg/kg 99,13+1,83%* 98,26+1,50%* -132,97+352,35
Hop chét vi du 21 20mg/kg 100,0+0%* 98,80+1,84* 92,81+13,79%*
GS-9620 5mg/kg 98,66+2,75%* 78,02+51,69 70,60+47,66
Hop chit vi du 21 5mg/kg 99,96+0,06%* 99,36+1,07** 95,55+3,56%*
lamivudin 50mg/kg 99,76+0,28%** 99,44+0,99** 95,26+11,20%*

Kiém dinh t theo nhém, so v6i nhém ddi chimg virut & ciing thoi diém. * p<0,05,
** p<0,01.

Két qua: So v6i chat chi van thy thé kiéu Toll 7 d6i chimg GS-9620, Hop chét vi
du 21 theo sang ché, trong cing diu kién, thé hién hiéu qua t6t hon trong md hinh vit
con nhidm virut viém gan b: d6i véi 20mg/kg (ba ngay dung mot 14n), ty 1& tc ché 1a
rét dang k&; ddi véi Smg/kg (mot 14n dung mdi ngay), ty 1€ tc ché ctia Hop chit vi du
21 thé hién vu diém dang ké; 3 ngay sau khi dimg dung, nhém GS-9620 20mg/kg (ba
ngay dung mot 14n) thé hién sy dao nguoc sao chép HBV-ADN trong khi khong c6 su
d40 nguge duge tim thdy & nhém Hop chét vi du 21 tuong img.

Vi du thuc nghiém 5: Dugc dong hoc in vivo & m6 hinh chudt nhit HDI (tiém thuy
dong luc) nhiém virut viém gan b

Thiét k& thir nghiém va quy trinh:

Pudng: Ding qua duong trong da day

Thoi gian dung: ngay 1 dén ngay 7, tdng cong 7 ngdy

Cac nhém dung: nhém 1: chét dan, 10% HP--CD; nhém 2: GS-9620, 20mg/kg;
nhém 3: Hop chét vi du 21, 20mg/kg

Ocacngay 1,3,5va7, mAu huyét tuong duoc 14y 4 gio sau khi dung; va & ngay
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7, mAu gan dugc 4y 4 gid sau khi ding. Céc chi tiét duoc thé hién trong Bang 7.

Bang 7
Tiém Plasmit Dung Thoi  |Thoi
86 _ ) gian |gian
Nhom  |chudt/nh Plasmit Plasm1t\ du({(f . Lidu Thé tich |[Pudng 14y 14y
. (ng/  |tiém va thoifhop chat A . 4
om . (mg/kg) |(ml/kg) |ding |mau |mau
con) |gian ,
mau |gan
1 Chitddn |/ Qua
2 GS-9620 |20 dudong |ngay
trong dall, 3,5, .
HDI day, |7, zgay 170
7 20 |pAAV2-HB 10 ngay 14 go SO
p [sau khi
3 V13 mer, [Vidu(21) |20 dén sau khi din
ngay 7,|dung &
mot
lAn/ngay

Két qua chi tiét v& dugc dong hoc in vivo trong md hinh chudt nhat HDI (tiém

thiy dong luc) nhiém virut viém gan b dugc thé hién trén Fig.1 va Fig.2. Két qua: S6

lidu v& sb lugng ban sao HBV trong huyét tuong va gan duge thé hién, Hop chét vi du

21, trong cling didu kién ¢6 hiéu qué t6t hon so véi chét chu van thy thé kidu Toll 7 déi

chitng GS-9620.
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YEU CAU BAO HQ

1. Hop chét c¢6 cong thirc (I) hodic mudi duge dung ctia né:

NH,

H
N| XN
R2
e Ay
SN
L.

/

(Ls_Rs)n D
trong do:
L,1a-O-
L, ddc lap dugc chon tir nhédm bao gém -O-, -CH,-, -S-, -NH-, -NHC(=0)-, -C(=0)-,
-C(=0)NH-, -S(=0)-, -S(=0),-, -NHS(=0),- va -S(=0),NH-, trong d6 cdc nhém ¢ trén
tuy y dugc thé b%mg mdt hodc nhiéu Ry;
R, duoc chon tir nhém bao g@)m hydro, Cy.i alkyl, C,.9 alkenyl, C,.;o alkynyl, Cs.19
xyclohydrocarbyl, heteroxyclohydrocarbyl 3-10 canh, aryl va heteroaryl, trong d6 Cj.io
alkyl, C,.o alkenyl, C,.;o alkynyl, Cs.;p xyclohydrocarbyl, heteroxyclohydrocarbyl
3-10 canh, aryl va heteroaryl néu trén tuy y duoc thé béng mot hodc nhidu Ry;
R, duogc chon tir nhém bao gém hydro, halogen, xyano, hydroxyl, thiol, amino, COOH,
-CONH,, C.yo alkyl, C,.o alkenyl, C,;0 alkynyl, Cj;o xyclohydrocarbyl,
heteroxyclohydrocarbyl 3-10 canh, aryl va heteroaryl, trong d6 hydroxyl, thiol, amino,
COOH, -CONH,, C; alkyl, C, alkenyl, C, o alkynyl, Cs.;o xyclohydrocarbyl,
heteroxyclohydrocarbyl 3-10 canh, aryl va heteroaryl néu trén tury y dugc thé bang mot
hogc nhidu Ry;
B duoc chon tir nhom aryl va heteroaryl;
L3 duoc chon tir nhém bao gém Co.s alkylen, imino, -O-, -S-, -S(=0)- va -S(=0),-,
trong d6 Co.¢ alkylen va imino néu trén tity y duoc thé bing mét hoic nhiéu Ry;
R; dugce chon tir nhom bao gém hydro, amino, Cy_jo alkyl, C,.19 alkenyl, C,.1o alkynyl,
Cs.19 xyclohydrocarbyl, heteroxyclohydrocarbyl 3-10 canh, aryl va heteroaryl, trong d6
amino, Cpj alkyl, C,;0 alkenyl, C,;0 alkynyl, Cs;p xXyclohydrocarbyl,
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heteroxyclohydrocarbyl 3-10 canh, aryl va heteroaryl néu trén tity y dugc thé biang mét
hodc nhiéu Ry; hodc

R; va L; cling v6i nguyén tir lién k& tai vong B tao ra vong c6 5-8 canh no hoic khong
no, vong c6 5-8 canh nay tiy y duoc thé bing mot hodc nhidu Ry;

nlao, 1,2, 3, 4 hoic 5;

R4 duoc chon tr nhém bao gém halogen, xyano, -R, -OR, =0, -SR, -NR,, =NR,
-C(halogen);, -CR(halogen),, -CR,(halogen), -OCN, -SCN, -N=C=0, -NCS, -NO,
-NO,, -NRC(=O)R, -NRC(=0O)OR, -NRC(=O)NRR, -C(=O)NRR, -C(=O)OR,
-OC(=FO)NRR, -OC(=0O)OR, -C(=O0)R, -S(=0),0R, -S(=0)R, -OS(=0),0R,
-S(FO),NRR, -S(=O)R, -NRS(=O),R, -NRS(=O),NRR, -NRS(=0),0R,
-OP(=0)(OR),, -P(=O)(OR),, -C(=O)R, -C(=S)R, -C(=0)OR, -C(=S)OR, -C(=O)SR,
-C(=S)SR, -C(=O)NRR, -C(=S)NRR, -C(=NR)NRR va -NRC(=NR)NRR; R doc lap
dugc chon tor nhém bao gém H, C,3 alkyl, Cs;3 xyclohydrocarbyl,
heteroxyclohydrocarbyl, aryl 3-8 canh, heteroaryl, arylalkyl va heteroarylalkyl.

2. Hop chét theo diém 1, khac biét & chd,

L;1a-0O-

L, ddc lap duogc chon tir nhdm bao gém -O-, -CH,-, -S-, -NH-, -C(=0)-, -S(=0)- va
-S(=0),-, trong do6 néu trén -CH,- va -NH- tuy y duoc thé béng mot hodc nhiéu R,.

3. Hop chit theo diém 2, khac biét & chd,

L;1a-0O-

L; doc 1ap dugc chon tir nhém bao gém -O- va -CH,-, trong d6 néu trén -CH,- tuy y
duoc thé béng mot hodc nhiéu Ry.

4. Hop chét theo diém 1, khéac biét & chd, R; duoc chon tir nhém bao gém hydro, Cy¢
alkyl, C,. alkenyl, C,¢ alkynyl, C;. xyclohydrocarbyl, heteroxyclohydrocarbyl 3-6
canh, aryl va heteroaryl, trong d6 néu trén C, alkyl, C,¢ alkenyl, C,4 alkynyl, C;
xyclohydrocarbyl, heteroxyclohydrocarbyl 3-6 canh, aryl va heteroaryl tiy ¥ duoc thé
béng mot hodc nhiéu Ry.
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5. Hop chét theo diém 4, khéc biét & chd, R, dugc chon tir nhém bao gém Cy alkyl,
trong d6 C, alkyl néu trén tiry ¥ dugc thé bing mot hoge nhiéu Ry

6. Hop chét theo diém 1, khac biét & chd, R, duge chon tir nhém bao gém hydro,
halogen, xyano, hydroxyl, amino, -CONH, va C;. alkyl, trong d6 hydroxyl, amino,
-CONH, va C;4 alkyl néu trén tuy y dugc thé b?mg mot hoac nhiéu Ry.

7. Hop chit theo diém 6, khac biét & chd, R, duoc chon tir nhém bao gbém hydro,
xyano va -CONH,, trong d6 -CONH, néu trén tity ¥ duoc thé bang mot hode nhiéu Ry.

8. Hop chit theo diém 1, khac biét & chd, B duge chon tir nhém bao gdm phenyl va
pyridyl.

9. Hop chét theo diém 1, khac biét & chd, L3 dugc chon tir nhém bao gbdm Co alkylen,

trong d6 Co.¢ alkylen néu trén tiy ¥ dugc thé bing mt hogc nhieu R,

10. Hop chit theo diém 1, khac biét & chd, R; dugc chon tir nhém bao gém hydro,
amino, Ci¢ alkyl, C¢ alkenyl, Cys alkynyl, Csg xyclohydrocarbyl, 3-8
canhheteroxyclohydrocarbyl, aryl va heteroaryl, trong d6 amino, Ci¢ alkyl, Cyg
alkenyl, C,. alkynyl, C;.3 xyclohydrocarbyl, heteroxyclohydrocarbyl 3-8 canh, aryl va
heteroaryl néu trén tuy y dugc thé bang mot hodc nhiéu Ry; hodic

R; va L; cung véi nguyén tir lién ké tai vong B tao ra vong cé 5-8 canh no hodc khong

no, vong c6 5-8 canh nay tuy y dugc thé bang mot hodc nhiéu Ry,

11. Hop chét theo diém 1, khéc biét & chd, Ry duge chon tir nhém bao gém halogen,
xyano, -R, -OR, =0, -SR, -NR,, =NR, -C(halogen);, -CR(halogen),, -CR,(halogen),
-OCN, -SCN, -N=C=0, -NCS, -NO, -NO,, -NRC(=O)R, -C(=O)NRR, -C(=0)OR,
-OC(=0)NRR, -C(=O)R, -S(=0),0R, -S(=O);R, -OS(=0),OR, -S(=0),NRR, -S(=O)R,
-NRS(=0),R, -C(=O)R, -C(=O)OR va -C(=O)NRR.
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12. Hop chét theo diém 11, khac biét & chd, Ry dugc chon tir nhém bao gém halogen,
xyano, -R, -OR, =0, -NR,, =NR, -C(halogen)s, -CR(halogen), va -CRy(halogen).

13. Hop chét c6 cong thirc sau:

NH2 NHZ
H H
Nl x—N N| N
/
N O)\ N/ / N/\\N /\/\O/I\ N/ N/\\O
(2 _/
NH NH
2 H 2 H
N o
/ /
NH NH
K 2 H
N‘ XN FF NI XN F
/ /
/\/\O/I\N/ /\/\O/I\N/ 6
N N

NH»
H H
w XN OH ﬂ x—N
/\/\O/kN/ 7 6 /\/\o/kN/ 7 @
N N
NHe NH
NTX—N )NI\ XN y
l / o) P N
/\/\O/kN/ /\/\O N
() ()
NHz NHe
NTXN N XN
| |
/\/\o/kN/ 7 \ /\/\O/kN/ % (
N— N—
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N—
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NH
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NH2 H NHZ H
/ I~ l / >\
/\/\O/kN/ N /\/\O/kN/ N
NH
> H
N XN NH, ’
/\/\O/KN/ 7/ N N
M Ay
NH N %
(O )\
N—
NH
2 H
NN
M Ay
/\/\O N
N—

hodc mudi dugc dung cta nd.

14. Duoc phém, chira hop chét theo diém bét ky 1-13 hodc mudi duge dung ctia n6 véi

luong hitu hiéu diéu tri va mot hoic nhiéu chit mang duge dung hodc ta duoc.
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