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Linh vue ky thuit dwoge dé cap
Sang ché d& cap dén hop chét vong 7-(thiazol-5-yl)pyrolopyrimidin hoic mudi
dugce dung ctia né lam chit cha van TLR7, 13 hitu dung trong diéu tri hodc ngan ngla

nhiém virut, cu thé 1a nhi€ém virut viém gan B hodc C.

Tinh trang ky thuit cia sing ché

Thu thé giéng Toll dwoc duoc biéu hién béi cac té bao mién dich khac nhau va
nhén dién cac ciu trac 1ap lai c6 d6 bao toan cao: miu phan tir di kém mam bénh
(Pathogen Associated Molecular Pattern: PAMP) dugc biéu hién boi cdc mam bénh vi
sinh vat hodc miu phan tr di kém tén thwong (Damage Associated Molecular Pattern:
DAMP) dugc giai phong bdi cac té bao chét. PAMP hoic DAMP s& kich thich thy thé
giéng Toll & kich hoat con duong tin hiu bao gdbm qua trinh hoat héa yéu t6 phién ma
nhu AP-1, NF-kB va yéu t& diéu hoa interferon (chirc ndng dap tng mach). Qua trinh
ndy s& gy ra nhiéu dap tmg t& bao khac nhau, bao gdm su san xuét interferon, xytokin
tién viém va xytokin tac dong, theo dé tao ra dap tmg mién dich.

Cho dén nay, 13 loai thu thé giéng Toll d dugc phat hién & dong vat ¢ vi. Thu
thé giéng Toll 1, 2, 4, 5 va 6 chi yéu duoc bidu hién trén bé mit t& bao, trong khi do
thu thé giéng Toll 3, 7, 8 va 9 dugc biu hién trong thé ndi bao. Cac thu thé giéng Toll
khéc nhau s& nhan biét cac phdi tir c6 ngudn gbc tir cic mam bénh khéc nhau. Thy thé
giong Toll 7 (TLR7) dwoc biéu hién va phéi tir duge nhin biét bsi t& bao tua
(plasmacytoid dendritic cell - pDC) @ kich thich qua trinh tiét interferon o (IFN-).
Thu thé gidng Toll 7 (TLR7) va thu thé giéng Toll 8 (TLRS8) c6 dd tuong ddng cao va
do d6 phdi tir ctia TLR7 trong nhidu truong hop cling 13 phéi tir cia TLRS. Qua trinh
kich thich TLR8 chu yéu lam kich hoat qua trinh san xuft cac xytokin nhu yéu t6 hoai
tir khéi u o (TNF-0)) va chit hoa mg dong. Interferon o 1a mot trong nhiing loai thube
chinh dé diéu tri viém gan B hodc viém gan C man tinh trong khi d6 TNF-o 1a mot

xytokin tién viém, 14 chit néu duoc tiét qua nhidu sé gay ra nhitng tdc dung phu nghiém
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trong.

D3 c6 nhing bao céo vé cac chit chi van TLR, nhu Imiquimod (British Journal
of Dermatology 2003; 149 (Suppl. 66): 5-8), Resiquimod (Antiviral Research 64 (2004)
79-83), GS-9620 (Gastroenterology (2013), 144(7), 1508-1517). Tuy nhién, van cin c6
cac chat chi van TLR7 méi véi d6 chon loc, hoat tinh va @0 an toan cao hon.

EP 3190113 Al d& cap dén cac hop chét pyrolopyrimidin dudi dang cac chit chu
van TLR7 c6 cong thirc:

hodc mudi duge dung cua nd, quy trinh di€u che, dugc pham chira cac hop chat nay va
viéc sit dung ching d¢€ san xuat thudc chong lai viéc nhiem virut.

WO 2014/081645 A1 d& cap dén cac hop chét c6 cong thirc:
NH;
N7

o

H
N
Vs

va cac mudi cua ching: trong d6 Ry 1a n-C4-6 alkyl hodc C1-2alkoxyC1-2alkyl-; R, 1a
hydro hoic metyl; mdi R; 12 hydroxy, halo hoic n-C1-3 alkyl; m 1 sé nguyén c6 gia tri
nim trong khoang tir 2 dén 4; n 12 s§ nguyén c6 gi4 tri ndm trong khoang tir 0 dén 3; va
p 1a sb nguyén c6 gia tri ndm trong khoang tir 0 dén 2, 1a cac chdt gdy cam Gng
interferon & ngudi. Cac hop chit gdy cam ung interferon & ngudi nay c6 thé hitu ich
trong diéu tri cac rbi loan khéc nhau, vi du diéu tri cac bénh di ing va céc tinh trang
viém khac, vi du viém miii di ing va bénh hen, cac bénh nhiém khuin va ung thu khéc
va ciing hitu ich 1am céc t4 chat cho vacxin.

WO 2014/081644 A1 @& cap dén cac hop chét c6 cong thirc:



va cac mudi cia ching: trong d6 R; 12 n-C3-6 alkyl; R, 1 hydro hodc metyl; R3 1 hydro
hodc C1-6alkyl, va m 1a sb nguyén c6 gia tri ndm trong khoang tir 0 dén 3; 1 c4c chat
gdy cam tmg interferon & ngudi. Cac hop chit gdy cam tng interferon & ngudi nay c6
thé hitu ich trong diéu tri céc rdi loan khac nhau, vi du didu tri cac bénh di ung va cac
tinh trang viém khéc, vi du viém miii di ng va bénh hen, cadc bénh nhiém khuén va

bénh ung thu khéc va cling hitu ich 1am céc ta chat cho vacxin.

Ban chit ky thuit ciia sang ché
Theo mdt khia canh, sang ché dé cap: dén hop chét c6 cong thure (I) hodc mudi dugc
dung cia nd,

NH
S

N XN
N Ay TR
/\/\O N-"2

N
r
(1)

trong do |
R; va R, ddc 1ap duogc chon tir nhom bao gém H va C,alkyl, hodc
R, va R, cling v&i nguyén tir N lién két v6i chiing tao thanh heteroxycloalkyl c6 tir 4 dén
8 canh, heteroxycloalkyl c6 tur 4 dén 8 canh tuy y duogc thé béng mot hodc nhidu Rs, R,
doc lap dugce chon tir nhém bao gém hydroxyl, halogen, xyano, C;_salkyl va C;_jalkoxy.

Theo mot phuong 4n ciia sang ché, heteroxycloalkyl c6 tir 4 dén 8 canh c6 thé
chtra 0, 1, 2 hodac 3 di nguyén tr khac dugc chon tir nhdm bao gém N, Ovas.

Theo mot phuong 4n khac cta sang ché, heteroxycloalkyl c6 tir 4 dén 8 canh ¢
thé 1a heteroxycloalkyl c6 4 canh, 5 canh, 6 canh, 7 canh, 8 canh.

Theo mét phwong an khac cua sang ché, R; doc 1ap duge chon tir nhém bao gdm
hydroxyl, F, Cl, Br, CN, metyl, etyl, propyl, metoxy, etoxy va propoxy.

Theo mét phuong 4n cu thé, cta sang ché nhém duge tao bdi Ry, R, cling nguyén
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tr N lién két v4i chung dugc chon tir nhém bao gém:

/ e '§'Nﬁ/
w1 T 10, 40 60 v

5 > 5 >

OH //\N 7\ —-N/_<O
oI 40 HO W 10 M 4O,

5

/N
4N N4< , -§-N<:|
7 , tot hon 1a .

Theo mét sb phuong 4n cta sang ché, hop chit c6 cong thic (I) 12 hop chit sau:
NH,

H

NN

/\/\O)I\N/ Y% S <Nj
\z)

Theo mot khia canh khac, sang ché d& cép dén dugc pham, bao gdm hop chat c¢6
cong thire (I) va/hodc mudi duoc dung ctia nd, va mot hodc nhiu chét mang dugc dung
va/hodc ta dugc. Duoc phém con c6 thé tuy y bao gém mot hodc nhiéu duge chit bd tro.

Theo mot khia canh khac, sang ché dé cap dén hop chét c6 cong thirc (I) hodc
mubi duge dung cua nd, hoac dugc phérn theo séng ché dé s dung trong didu tri hodc
ngin ngira nhiém virut.

Theo mét s6 phuong an theo sang ché, nhiém virut bao gdm nhiém virut sét
dengue, virut s6t vang, virut Tay song Nin, virut viém ndo Nhat Ban, virut viém nédo do
ve bét truyén, virut Kunjin, virut viém no Murray Valley, virut viém néo St Louis, virut
sbt xuét huyét Omsk, virut tiéu chay do virut & trau bo, virut Zika, hodc virut viém gan.
Theo moét phwong 4n dwge wu tién, nhiém virut 13 nhiém virut viém gan. Theo mot

phuong 4n dugc wu tién khéc, nhiém virut 12 nhiém virut viém gan B hozc viém gan C.

M@ ta vin tit cic hinh v&
Fig.1: Két qua cua thir nghiém dugc dong hoc in vivo & mau hinh chudt bi nhiém virut
viém gian B mang AAV (ndng do ban sao HBsAg huyét tuong).

Fig.2: Két qua cta thir nghiém duoc dong hoc in vivo & miu hinh chudt bi nhiém virut
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viém gian B mang AAV (ndng d6 ban sao ADN HBV huyét tuong).
Fig.3: Két qua cua thr nghiém duge ddng hoc in vivo & mau hinh chudt bi nhiém virut

viém gian B mang AAV (ndng d9 san sinh khang HBsAb huyét tuong).

Mo ta chi tiét sang ché
Céc thuat ngtr va khai niém chung

Trr khi dugce quy dinh khéc, cc thuat nglt duge st dung & ddy c6 nghia sau day.
Céc thuét ngit cu thé s& khong dugc coi 14 khong rd rang hoic khéng x4c dinh khi khong
dugc dinh nghia mot cach cu thé. Cac thut ngt ndy nén duoc hiéu theo nghia chung.
Tén thuong mai dugce st dung ¢ day dung dé chi cac san phém tuong Ung hodc hoat chét
tudng ung.

Khi dugc sir dung véi cac con sb, thudt ngit “khoang” thuong dé chi gi tri bién
dong va tit ca cac gia tri nim trong khoang sai s thir nghiém (chang han, trong khoang
do tin cay trung binh 95%) hoic trong khoang + 10% cua gia trj cu thé, hoic 16n hon.

Tlr “bao gdm” hoic cac tir ddng nghia ctia n6é nhu “chira”, “gdm ¢6”, “c6” hodc
tuong tu ¢ nghia bao ham, c¢6 nghia 14 khong loai trir cac yéu td, budc 1am hodc thanh
phan khong dugc liét ké khac. Thuét nghit “bao gdm” khong bao gdm bét ky mot yéu td,
buéc 1am hodc thanh phan khong dugc liét ké nao. Thuat ngir “gin nhw chi bao gdm” dé
chi céc yéu tb, buéc 1am hodc thanh phin cu thé trong khoang nhit dinh, cung véi cac
yéu td, budc 1am hodc thanh phan tuy chon ma khong lam anh huéng mot cach dang ké
dén diu hiéu co ban va méi cia dbi tugng dugce bao hd. Can hiéu réng thudt ngt “bao
gdm” rong hon cac thuét ngir “gan nhu chi bao gdm” va “gdm c6”.

Thuét ngt “toy y” hodc “mdt cach tly y” ¢6 nghia la su viéc dugc néu sau do cé
thé hodc khong xay ra. Thuét ngi nay bao gdm céc cac truong hop trong d6 su kién d6
c6 thé hodc khong xay ra. Chéng han, thuat ngit etyl “tiy y” dugc thé bin halogen c6
nghia 1a etyl 1a (CH,CHj) khong dugc thé, dugc thé mot 1an (ching han, CH,CH,F),
duoc thé nhidu 1an (ching han, CHFCH,F, CH,CHF, v.v.), hodc dugc thé hoan toan
(CF,CF;). Ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat nay can chu y rang, dbi
v6i mot nhoém bat ky chtta mot hodc nhiéu nhom thé, qué trinh thé hodc kiéu thé c6 thé
khong ton tai trong khong gian va/hoic khong thé duge tdng hop s& khong dugc d& cap

dén.
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Thuat ngit Cp., duoc sit dung & 4dy ding dé chi gbc c6 m dén n nguyén tir
cacbon. Chéng han, “C_salkyl” nghia I3 alkyl ¢6 tir 1 dén 4 nguyén tir cacbon.

Cac khoang sd hoc ¢ day ding dé chi mdi gia tri sé nguyén trong khoang do6 va
c4c phan khoang duoc cdu thanh béi cac sé nguyén d6. Chang han, “C;.4” ¢6 nghia 1a
nhém c6 thé c6 1 nguyén tir cacbon, 2 nguyén tir cacbon, 3 nguyén tir cacbon hoic 4
nguyén t cacbon. Do d6, “Cj_4alkyl” bao ham ca “C,salkyl”, “C,_jalkyl”, “C,_4alkyl”
cling nhu C,alkyl, Cyalkyl, Csalkyl, Cjalkyl hodc tuong tu.

Thuat ngit “dugc thé” ding dé chi mét hodc nhiéu nguyén tr hydro trén mot
nguyén ti nhit dinh duoc thé bang (cac) nhom thé, voi didu kién 13 hoa tri cia nguyén
tir d6 14 binh thudng va hop chét sau thé 1a 6n dinh.

Khi mot bién s6 bat ky (chang han, R) ¢6 trong mét thanh phan hodc cdu triic cua
hop chit nhiéu hon mét 1an, didu d6 hoan toan khac nhau & mdi tredong hop khac nhau.
Do d6, ching han, néu mot nhém duge thé béi 0 dén 2 R, thi nhém d6 c6 thé tay y duge
thé béi nhidu nhit 12 2 R va R 1a doc 1ap & mdi trudng hop. Ngoai ra, mot td hop cac
nhém thé va/hoic bién thé cua chiing 12 cho phép mién sao t6 hop d6 tao ra mét hop
chat on dinh.

Trr khi dugce quy dinh khac, thuat ngit “di” dung dé chi di nguyén t&r hodc nhém
thé di nguyén tir (nghia 1a nhém thé chia di nguyén tr), nghia 1a cdc nguyén tir ngoai
cacbon va nguyén tir hydro hodc cic gbc chira cac nguyén tir d6. Tét hon 13, di nguyén
ter doc 1ap duoc chon tir nhém bao gém O, N, S va twong ty. Theo mot phuong an trong
d6 ¢6 hai hodc nhidu di nguyén tir, thi hai hodc nhiéu di nguyén tir c¢6 thé 12 giéng nhau,
hodc mot phén hoic t4t ca hai hodc nhiéu di nguyén tir co thé khac nhau.

Thuat ngit “halo” hoac “halogen” dung dé chi F, Cl, Br hoac I.

Thuat ngit “hydroxyl” ding dé chi nhém -OH.

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

Thuat ngit “alkyl” dung dé chi nhém hydrocarbyl béo bao hoa thang hodc phan
nhanh gdm c6 nguyén tir cacbon va nguyén tir hydro, duoc lién két véi phan con lai cia
phdn tr qua mot lién két don. Cac vi du khong gi6i han vé Cyalkyl bao gdm, nhung
khong chi gidi han &, metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl va tert-
butyl.

Thuat ngit “C_4alkoxy” dung dé chi “C,4 alkyl” lién két véi phén con lai cia
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nguyén ti thong qua nhom “-O-", trong d6 “C;_4 alkyl” dugc dinh nghia nhu trén.

Thuét ngit “heteroxycloalkyl” ding dé chi hé da vong hoic vong don bio hoa,
trong d6 mot phan cla cac phan ttr vong 13 di nguyén tir duge chon tir nhém bao gbém N,
0, S, va phan con lai ctia cac nguyén tir vong 12 C. Do d6, thuét ngit “heteroxycloalkyl
c6 tir 4 dén 8 canh” diing dé chi heteroxycloalkyl chira 4 dén 8 canh vong trong hé vong,
trong d6 mot hodc nhiéu nguyén tir vong 1a di nguyén tirs duge chon tir nhém bao gdm
N, O, S. Vi du v& heteroxyclohydrocarbyl ¢6 4 nguyén tir vong bao gdm, nhung khong
chi giéi han &, azetidinyl. Vi du v& heteroxycloalkyl c6 5 nguyén tir vong bao gdm,
nhung khong chi giéi han &, pyrolidinyl, isoxazolidinyl, oxazolidinyl, isothiazolidinyl,
thiazolidinyl, imidazolidinyl. Vi du v& heteroxyclohydrocarbyl c6 6 nguyén tir vong bao
gdm, nhung khong chi giéi han &, piperidinyl, morpholinyl, piperazinyl. Vi du vé
heteroxyclohydrocarbyl c¢6 7 nguyén tir vong bao gdm, nhung khong chi giéi han &,
azaxycloheptanyl, oxaazabixyclo[2.2.1]heptyl, hodc nhém tuong tu.

Thuét ngit “dugc dung” dung dé chi hop chét, vat liéu, thanh phan va/hoic dang
lidu, ndm trong pham vi danh gia y hoc tin cdy, thich hop dé sir dung cho mé ciia ngudi
va dong vét, ma khong c6 tinh doc, gy kich ung, di tng hodc cic van dé hoic bién
chiing khac mdt cach qua mirc va c6 ty 18 loi ich/nguy co chap nhan duge.

Thuat ngit “duoc pham” dung dé chi hoat chat (ching han, hop chét ¢ cong
thtc (1) hodc mudi dugc dung cta no), duge tuy y két hop véi mot hozc nhidu thanh
phan héa hoc duoc dung (ching han, nhung khéng chi gioi han & chit mang va/hoic ta
duogc).

Thuét ngit “chat mang dugc dung” ding dé chi chit mang khong gy kich tmg
mot cach dang ké va khong lam anh huong dén hoat tinh sinh hoc va dic tinh cta hoat
chét. “Chét mang dugc dung” dung dé chi co chét tro dugc st dung cung vdi hoat chét
va c6 loi cho viée st dung dd, va bao gém, nhung khong chi giéi han &, bét ky mdt co
chit nao duogc phé duyét boi Cuc quan Iy Dugc va Thue phdm Hoa Ky dé s dung &
ngudi hodc dong vat (chéng han, vat nuoi): chét gay truot, chit diéu vi, chét pha loang,
chét bao quan, chit nhudm/chét tao mau, chit tao vi, chit hoat dong bé mit, chét tao 4m,
chét phén tan, chét phan r3, chét tao hdn dich, chét én dinh, chét déng truong, dung moi
hodc chit nhil héa. Cac vi du khong gidi han vé chit mang bao gdm canxi cacbonat,

canxi phosphat, cac loai tinh bt va duong khac nhau, dan xuét xenluloza, gelatin, dau
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thuc vét va polyetylen glycol hoic twong ty. Cac thong tin khac vé chét mang c6 thé
tham khao trong tai liéu “Remington: The Science and Practice of Pharmacy, 21st Ed.,
Lippincott, Williams & Wilkins (2005). Thuat nglt “t4 dugc” thuong dung dé chi chat
dan thude, chét pha lodng va/hodc mdi trudng dugc sir dung dé bao ché duoc pham.

Thuét ngit “stt dung” hodc “dung” hodc twong ty dung dé chi phuong phap gitp
cho hop chét hoic thanh phan duoc phan phdi vao vi tri hoat ddng sinh hoc mong mubn.
Céc phuong phéap nay bao gdm, nhung khong chi gidi han &, ding qua dwdng miéng,
qua dudng ngoai tiéu hoa (gdm cé tiém hodc truyén qua tinh mach, duéi da, trong b
bung, trong co, trong mach), ding tai chd, dung qua truc trang hodc tuong tu.

DPdi voi hoat chit duge hoc hoic duge chét, thuét nglt “luong cé hiéu qua”,
“lugng cho hiéu qua diéu tri” hodc “lugng cho hiéu qua diéu tri du phong” dung dé chi
lwong thube hodc duoc chét khong giy doc nhung di dé dat dwoc hiéu qua mong mubn.
Déi v6i duoc phdm ding qua dudng miéng & day, “luong c6 hidu qua” ddi véi mot hoat
chit trong thanh phan ding dé chi luong can thiét dé dat dwoc tac dung mong mubn
cung véi mot hoat chét khac trong thanh phé"m. Luong c6 hi€u qua c6 thé duoc xac dinh
mdt cach riéng biét va phuc thudc vao tudi va tinh trang téng quat clia nguoi sir dung
cung nhu hoat chét cu thé. Luong c6 hiéu qua trong trudng hop cu thé c6 thé duoc xac
dinh bdi ngudi ¢ hidu biét trung binh trong linh vuc k¥ thuat nay thong qua cic xét
nghiém thudng quy.

Thuét ngtt “hoat chat”, “dugc chat” dung dé chi hop chit héa hoc hiru dung dé
diéu tri hodc ngéan ngura r6i loan, bénh hoc tinh trang nao dé mot cach hiéu qua.

“Nhém bao v¢” dung dé chi mot loai nhém thé dugce st dung dé phong bé hoic
bao vé mdt nhém chirc nhit dinh trong khi phan tmg véi cic nhom chire khac trén hop
chét. Chéng han, “nhom bao vé& amin” 1 nhom thé duoc lién két véi nhom amin dé chin
hoic bao vé nhom chirc amin trong hop chit. Cac nhém bao vé amin thich hop bao gdm,
nhung khong chi gi¢i han ¢, axetyl, triflo, t-butoxycacbonyl (BOC), benzyloxycacbonyl
(CBZ), 9-florenylmetyl cloroformat (Fmoc), 2-(trimetylsilyl)etoxy metyl (SEM) va
twong tu. Théng tin v& nhém bao vé va viéc sir dung ching ¢6 thé tham khéo trong tai
liéu “Greene and Wuts, Protective Groups In Organic Synthesis, Wiley and Sons, 1991”.
Hop chét theo sang ché

Sang ché dé cap dén hop chit c6 cong thie (I) hodc mudi duge dung cia no,
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trong d6 mdi nhém duge dinh nghia nhu trén.

Thudt ngt “nhém duogc tao bdi R; va R, cung véi nguyén ti N lién két véi

. . \ .
ching” dung d€ chi nhom dugc tao boi goc R: trong hop chat ¢6 cong thirc (I). Vi

_/

/N
. -§-N -$-N M -s- _3- /
du bao gdm, nhung khong chi gi¢i han ¢, = \, : —, , : N<>, é N:}O

F fOF OH //\N
_g-NO’ -%-NC( , -§—N<j/ , -§-N/\j , 4N > /\:>7 / 4
4N 0O
+O ML 10 1O

(Céc) di nguyén tir khac trong thuét ngit “heteroxycloalkyl c6 tir 4 dén 8 canh c6

thé chua 0, 1, 2 hodc 3 di nguyén tr khic dugc chon tir nhom bao gém N, O va S” dung
_g_N/

dé chi (cac) di nguyén tir ngoai nguyén tir N trong gbc R.. T6t hon 13, di nguyén tir
khac c6 thé dugc chon tir nhém bao gém N,Ova$, vasd lugng nay co thé c6 gia tri la
0, 1, 2 hoac 3.

Theo mot phuong an dugc vu tién, sang ché dé cap dén hop chét co cong thirc:

NH,

H
PO DN

N

O N \Sz)

Can hiéu réng hop chét theo sang ché ¢6 thé ¢6 & dang mubi dugc dung. Néu 1a

mudi duge dung, chang han, thi ¢6 thé ké dén cac vi du sau day: mudi kim loai, muoi
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amoni, mudi dugc tao thanh tir cac bazo hitu co, axit vo co, axit hitu co hodc axit amin
¢6 tinh axit hodc twong ty. Cac vi du khong giéi han vé mudi kim loai bao gém, nhung
khong chi giéi han &, mudi cua kim loai kiém, ching han mudi natri, mubi kali hoic
tuong tu; mubi ctia kim loai kiém thé, chéng han mubi canxi, mudi magié, mubi bari
hodc tuong tu; mubi nhom hodc tuong tu. Cac vi du khong giéi han vé mubi duoc tao
boi bazo hitu co bao gf“)m, nhung khong chi gidi han 6, mubdi dugc tao thanh voi
trimetylamin, trietylamin, pyridin, metylpyridin, 2,6-dimetylpyridin, etanolamin,
dietanolamin, trietanolamin, xyclohexylamin, dixyclohexylamin hodc tuong tu. Cac vi
du khong giéi han vé mudi duoc tao thanh véi axit vd co bao gdm, nhung khong chi
gidi han 0, mudi duge tao thanh véi axit clohydric, axit hydrobromic, axit nitric, axit
sulphuric, axit phosphoric hodc tuong tur. Cac vi du khong giéi han vé mubi dugc tao
thanh véi axit hitu co bao gém, nhung khong chi gidi han 6, mubi duge tao thanh véi
axit formic, axit axetic, axit trifloaxetic, axit fumaric, axit oxalic, axit malic, axit maleic,
axit tartaric, axit xitric, axit sucxinic, axit metansulfonic, axit benzen sulfonic, axit p-
toluensulfonic hodc twong tu. Céc vi du khong gigi han vé mudi dugc tao thanh véi axit
amin co6 tinh bazo bao gém, nhung khong chi giéi han &, mudi duogc tao thanh véi
arginin, lysin, ornitin hodc twong tu. Cac vi du khong gi6i han vé mudi duogc tao thanh
v0i axit amin c¢6 tinh axit bao gém, nhung khong chi gigi han 6, mubi duogc tao thanh
vé1 axit aspartic, axit glutamic hodc tuong tu.

Mubi duoge dung theo sang ché c6 thé dugc bao ché tir hop chét gbc chira nhém
axit hodc bazo theo cac phucmg. phap hod hoc thong thudng. Néi chung, céc loai mubi
nay c6 thé duge bao ché thong qua phan tng cua hop chit & dang axit hodic bazo tu do
v6i bazo hodc axit thich hgp trong nuéce, dung moi hitu co hodc hdn hop cia cac dung
mdi trén. Thong thudng, tt hon néu sir dung mdi truong khong chira nude nhu ete, etyl
axetat, etanol, isopropanol hodc axetonitril, v.v..

Hop chét theo sang ché c6 thé c6 mot hoic nhiéu trung tam 1ap thé va mdi mot
tAm c6 thé c6 cdu hinh R hodc S hodc ca hai. Do do, hop chét theo sang ché bao gbm tat
ca cac dang ddng phan lap thé cAu hinh, dang ddng phan vi tri, dang epime, dang dbi
hinh va dang epime cling nhu hdn hop twong tmg ctia chiung. K¥ thuat dé bao toan hoic
gitt khong ddi mot tim dong phén 1ap thé cu thé ciing nhu k§ thuat dé phan giai hdn hop

ddng phan 1ap thé da duoc biét 15 trong linh vuc k§ thut ndy va ngudi ¢6 hiéu biét
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trung binh trong linh vuc k¥ thuat nay c6 thé chon quy trinh cu thé theo yéu ciu cu thé.

Hop chit theo sang ché c6 thé ton tai & dang solvat hoa hodc khong solvat hoa,
bao gdm ca dang hydrat. Néi chung, cic dang duge solvat hoa 13 twong duong véi cac
dang khong dugc solvat hod va ca hai dang déu thude pham vi cta séng ché. Hop chét
theo sang ché c6 thé ton tai & dang da hinh hodc vo dinh hinh va cic dang nay ciing
thudc pham vi ctia sang ché.

Hop chét theo sang ché c6 thé chira ddng vi nguyén tir voi ty 18 khong ty nhién &
mdt hodc nhidu nguyén tir cAu thanh hop chét. Chéng han, hop chét co thé dugc danh
diu bang dong vi phong xa, nhu Triti CH), Iot-125(**I) hodic C-14(**C). Viéc thay dbi
tAt ca cac df?)ng vi cia hop chét, hodc dwoc danh diu phéng xa hodc khong, cling thude
pham vi ctia sang ché.

Viéc str dung, dugc ph'flrn va b kit

Theo céach khéc, sang ché @ cap dén hop chét ¢ cong thire (I) hoac mudi duge
dung cuia né, hoic dugc phdm theo sang ché dé st dung trong diéu tri hodc ngin ngira
nhiém virut.

Theo mét sd phuong 4n theo sang ché, nhidm virut 1a nhidm virut sét dengue,
virut sét vang, virut Tdy séng Nin. virut viém ndo Nhat Ban, virut viém ndo do ve bét
truyén, virut Kunjin, virut viém ndo Murray Valley, virut viém ndo St Louis, virut sbt
Xuét huyét Omsk, virut tiéu chay do virut & trau bo, virut Zika, hodc virut viém gan.
Theo mot phwong 4n dwge wu tién, nhiém virut 13 nhiém virut viém gan. Theo mot
phuong 4n dugc wu tién khac, nhiém virut 13 nhiém virut viém gan B hodc viém gan C.

Sang ché con dé cap dén dugc phdm, bao gdm hop chit c6 cong thuce (I) hodc
mubi duge dung ctia nd, va mot hoac nhiéu chét mang va/hodc ta4 dugc dugce dung.

Dugc phim theo sang ché c¢6 thé dugce bao ché bing cach két hop cac hop chat
theo sang ché hodc mudi cua ching v6i chit mang dugc dung. Ching han, dugc phim
c¢6 thé duge bao ché thanh dang bao ché vAn, ban ran, long hodc khi, nhu vién nén, vién
tron, vién nang, bot, hat cdm, thudc md, nhii twong, hdn dich, dung dich, thube dan,
thudc tiém, dang hit, gel, vi thé, sol khi hodic tuong tu.

Dugc pham theo sang ché c6 thé duoc bao ché bing cac quy trinh da biét trong
linh vuc k§ thuat ndy, nhu phuong phap trdn, hoa tan, tao hat cbm, phu boc, tan nghién,

tao nhil twong, dong khd hodc tuong tu.
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Puong st dung hop chét theo sang ché hodc mudi duge dung ciia né hoic dang
ddng phan hoic dugc phdm ciia né bao gdm, nhung khong chi giéi han &, ding dudong
ubng, dudng truc trang, qua mang nhdy, dung dudng tiéu hoa hoic tai chd, ding qua da,
dudng x6ng hut, dung ngoai dudng ti€u hod, dung dudi ludi, dat am dao, dung qua mili,
dung qua phtic mac  bung, dung trong 6 mét, dudi da, hoic ding qua dudng tinh mach.

Ddi véi viee st dung qua duong udng, hoat chét ¢ thé dwoc tron 13n véi chit
mang dugc dung da biét trong linh vue k¥ thuat nay dé bao ché dugc pham. Chat mang
¢6 thé duge st dung dé bao ché hop chét theo sang ché thanh vién nén, vién tron, vién
ngam, vién boc duodng, vién nang, dang long, gel, con thude, dang hén dich n hoic
tuong ty hitu ich cho viéc st dung qua dudng udng.

Duogc phdm ding duwdng ubng dang rin c¢6 thé duoc bao ché bang cac phuong
phép tron, nhdi hodc nén thong thudong, ching han, biang cach quy trinh sau ddy: tron
hoat chét véi t4 duoc ran, tuy y nghién hdn hop tao thanh, thém céac t4 dugc thich hgp
khéc néu cén, sau do tién hanh tao hat cém hdn hop dé thu dugc nhén cia vién nén hoic
vién boc duong. Cac ta dugc thich hc}p bao gdm, nhung khong chi gi6i han &, chét lién
két, chit pha lodng, chét phén r3, chét bdi tron, ta dugc tron, chét diéu vi, chit 1am nhe
hodic chét twong ty. Cac vi du khac bao gém xenluloza vi tinh thé, dung dich glucoza,
gbm acacia, dung dich gelatin, sucroza va tinh bot; talc, tinh bdt, magie stearat, canxi
stearat hodc axit stearic; lactoza, sucroza, manitol, sorbitol hodc dicanxi phosphat;
silicon dioxit; natri croscarmelloza, tinh bot dugc tién gelatin hoéa, tinh bdt natri
glycolat, axit alginic, tinh bdt ngo, tinh bdt khoai tay, metylxenluloza, aga, carboxymetyl
xenluloza, polyvinylpyrolidon dwgc lién két chéo hodc twong tw. Nhan cia vién boc
dudmg tiy v 6 thé duoc phi bang cac quy trinh da biét trong linh vyc k§ thuat nay, dac
biét 12 bang 16p pht bao mang rudt.

Dugc ‘phém theo sang ché c6 thé 1a hitu dung dé sir dung ngoai dudng tiéu hoa,
ching han & dang lidu don vi thich hop nhu dung dich, hdn dich tiém, hodc sén phim
dong kho. Céc ta dugc thich hop ¢c6 thé duoc st dung nhu chét 1am déy, dém hodc chét
hoat dong bé mit.

Hop chit c6 cong thie (I) hodc mudi dugc dung ciia né theo sang ché co thé
duoc st dung theo dudng ding va quy trinh bt ky, bing cach sir dung duong udng hoic

ngoai dudng tidu hoa (ching han, ding qua dwdng tinh mach). Luong cho hiéu qua diéu
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tri hodc lugng cho hiéu qua diéu tri du phong cia hop chét c6 cong thuc (I) co thé dao
dong tir khoang 0,0001 dén 20mg/kg thé trong/ngay, ching han, tir 0,001 dén 10mg/kg
thé trong/ngay.

Tén suét st dung ctia hop chét c6 cong thirc (I) phu thudc vao nhu ciu cua ting
bénh nhén, ching han mot hodc hai hodc nhidu 1an trong ngay. Viée st dung ciing c6 thé
gi4n doan, ching han, trong giai doan vai ngdy, bénh nhan s& sit dung lidu hang ngay
ctia hop chit c6 cong thire (I), va sau d6 vai ngay hoic lau hon, bénh nhan s& khong st
dung liéu hang ngay ctia hop chét ¢ cong thire (I).

Sang ché con dé cap dén hdn hop dugce phém, chéng han, bo kit, bao gém a) hoat
chét the nhét 1a hop chét theo sang ché; b) mot hodc nhiéu hoat chét bd trg. Hon hop
dugc phdm ciing c6 thé bao gdm hudng dan st dung néu can. Néu cin, cac thanh phan
a) va b) néi trén c6 thé duoc cho vao cing mét lo chira hodc cac lo chira khac nhau. Hon
hop duoc phidm con c6 thé bao gdm céc hoat chit dé hd tro st dung trong cting mét lo
chira hodc trong céc 1o chira khac nhau, chéng han, chét mang va/hodc td dugc dugce
dung néu trén. Tay ¥, bd kit c6 thé bao gdm thiét bi dé chan doan nhiém virut (ching
han, c4c loai nhiém virut da néu).

Téng hop va bao ché

Hop chét theo sang ché c6 thé duoc diéu ché bing nhiu quy trinh tdng hop khac
nhau da biét d6i voi ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét nay, bao gdm
cac phuong an cu thé duge néu dudi dy, cac phuong an duge thuc hién béng cach két
hop céc phuong 4n néu dudi day cing véi cac quy trinh tng hop héa hoc khac ciing
nhu cic phuong 4n twong duong da biét di v6i ngudi ¢ hiéu biét trung binh trong linh
vue k§ thuat nay. Cac phuong 4n dwgc wu tién bao gdm, nhung khong chi gidi han &,
cac vi du thuc hién sang ché. Cac phan tng héa hoc clia cac phwong 4n cu thé dugc boc
16 & day c6 thé dwoc thuc hién trong dung méi thich hop dé thuc hién cac thay doi hoa
hoc va cac hoa chit va vat liéu can thiét dugce boc 16 ¢ day. Pé thu duoc hop chét theo
sang ché, mot ngudi cé hiéu biét trung binh trong linh vuc k¥ thuat nay déi khi can phai
thue hién cac bién dbi hoic lya chon cac bude hodc quy trinh phan ung dwa vao céc
phuong 4n da biét.

Mbt yéu td quan trong trong thiét ké bat ky mot so dd tdng hop nao nim & viée

chon lga cdc nhém bdo vé thich hop dbi v6i cac nhém phan Ung (chéng han, nhém

-14-



32562

amin). Mot nguoi co hidu biét trung binh trong linh vuc k¥ thuat nay co6 thé tham khao
tai liéu “Protective Groups In Organic Synthesis, Wiley and Sons, 1991 by Greene and
Wuts”.

Chéng han, hop chit c6 cong thuc chung (I) theo sang ché c6 thé duge bao ché
boi mot ngudi c6 hiéu biét trung binh trong linh vue k§ thut nay bang cic quy trinh

chuan theo so do sau:

R2 S . R
-B 2
//“(\S] ? > R—N/‘«N] pro L PN
o N ! R, 2) DMF L<\ ]/\O
N
1 3 4
Cl H Cl ’SEM NH, ,SEM
NESAN SEMCI, DIPEA NPSN NH3 H,0 o N N
| / " l / X /
CI)\\N Cl)\\N CI/I\N
5 6 7
NH2 ISEM NHZ H
Na N w ‘ N TFA _ /N( | N
n-BuOH /
/\/\O)\\N J /\/\O \N
8 9
Ro
BLIENEN NH
— T ¢ W
N4 NS R NN R
- | / i, .Ry, TFA, Et3SiH | 15,,-Ro
A/\O)\N/ 87) _ /\/\O)\N/ / < N
HO' N\ \ Z)
10 Cong thuc I

Qua trinh didu ché hop chit c6 cong thirc 4: hop chit ¢6 cong thire 1 dudi dang
nguyén lidu dugc cho phan tmg véi hop chét c6 cong thirc 2 thong qua phan tng tring
ngung dé tao ra hop chét c6 cong thtrc 3, 1a hop chit duoc st dung dé tao ra hop chét co
cong thire 4 dudi sy xtc tac cua n-butylliti va DMF.

Qué trinh diéu ché hop chét c6 cong thire (I): hop chit ¢6 cong thic 5, duoc bao
vé bang SEM, dugc sir dung dé tao ra hop chit c6 cong thire 6, hop chit nay dugc thé
amin dé tao ra hop chét c6 cong thirc 7; hop chét c6 cong thire 7 duge cho phan tng véi
n-butanol dudi sy xic tac ciia Na dé tao ra hop chét c6 cong thirc 8, hop chit nay duge
khr nhém bao vé SEM dudi su xuc tac cua TFA dé tao ra hop chét ¢6 cong thic 9; hop
chit c6 cong thire 9 duge cho phan tmg véi hop chét c6 cong thic 4 dé tao ra hop chét

c6 cong thie 10, hop chit nay dwoc khir nhém hydroxyl dé tao ra hop chét ¢6 cong thirc
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(D).

Dung mdi dugc st dung ¢ ddy dugc béan san trén thi truong va cé thé duoc su
dung ngay ma khong cin tinh ché thém. Cac phan ting héa hoc thudng duge thuc hién
trong khi nito tro trong dung mdi khan. S6 lidu cong huong tir proton duogc ghi bang
méy do quang phd Bruker Avance III 400 (400 MHz), v6i mtc do dich chuyén héa hoc
duoc tinh bang (ppm) tai tetrametylsilan trudng thip. Phd khéi dugc do bing may
Agilent 1200 plus 6110 (&1956A). LC/MS hoac Shimadzu MS c6 bd phat DAD: SPD-
M20A (LC) va Shimadzu Micromass 2020. May do phd khdi dugc trang bi bo phan ion
hoa phun dién tir (electrospray ionization (ESI) dugc van hanh theo ché d6 4m hoic
duong.

Hop chit dugc dit danh phép bing tay hodc bang phin mém ChemDraw®. Tén
ctia hop chét c6 ban trén thi trudng duge st dung theo tén trong danh muc ctia nha cung
cap.

Phan tich sic ky 1dng hi¢u ndng cao dugc thuc hién bing hé théng Shimadzu
LC20AB duogc trang bi thiét bi 14y miu tu dong Shimadzu SIL-20A va bd phat Japanese
Shimadzu DAD: SPD-M20A trén mét sic ky Xtimate C18 (cot nhdi 3m, 2,1x300mm).
phwong phap 0-60AB_6 min: gradient truc tuyén dugc sir dung, trong d6 qua trinh tach
rira duoc khoi dong bang A 00% (A 1a dung dich TFA 0,0675% trong nudc) va két thiic
bing B 60% (B 1a dung dich TFA 0,0625% trong MeCN) (toan bd qué trinh kéo dai 4,2
phit), va sau d6 B 60% duoc sir dung dé tach rira trong 1 phut. Cot sdc ky con duoc 1am
c4n bang thém trong 0,8 phut dé dat ty 1& 100:0 va téng thoi gian thuc hién 1a 6 pht.
Phuong phap 10-80AB_6: gradient truc tuyén duoc st dung, trong d6 qua trinh tach rira
dugc khéi dong bang A 90% (A 1a dung dich TFA 0,0675% trong nuéc) va két thic bing
B 80% (B 1a dung dich TFA 0,0625% trong axetonitril) (toan bd qué trinh kéo dai 4,2
phit), va sau d6 B 80% duoc sit dung dé tach rira trong 1 phit. Cot sic ky con duoc 1am
cin bang thém trong 0,8 phit dé dat ty 18 90:10 va tong thoi gian thuc hién 13 6 phut.
Nhiét d6 cot 1a 50°C va tde d6 chay 1a 0,8ml/phit. Budc séng quét ctia may phat day di-
6t 12200 dén 400nm.

Sic ky 16p méng (TLC) duoc thyc hién trén silica gel GF254 clia Sanpont-group.
Pém dugc phat hién bang anh sang tir ngoai va trong mot sd trudng hop céc ¢b thé st

dung cac quy trinh khéac. Trong cac truong hop nay, dia 16p méng dugce phu déu bang i-
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6t (khoang 1g i-6t dugc cho vao 10g silica gel va tron déu), vanilln aldehyt (khoang 1g
vanilin aldehyt dugc hoa tan trong 100ml H,SO4 10%), ninhydrin (cta Aldrich) hodc cia
nha san xuét ((NH4)§M070,4°4H,0, 5g (NH4),Ce(IV)(NO3)g, 450ml H,O va 50ml
H,S0, dic dugce tron déu) va hop chét duge phat hién. Bang quy trinh tuong tu nhu quy
trinh dugc mo ta trong tai li¢u “Still, W. C.; Kahn, M.; and Mitra, M. Journal of Organic
Chemistry, 1978, 43, 2923-2925, sdc ky cdt nhanh dugc thuc hién trén silica gel 40-
63um (mang loc 230-400) cua Silicycle. Cac dung mdi thong thudng trong sic ky cot
nhanh hodc sic ky 16p méng bao gdm diclometan/metanol, etyl axetat/metanol va hdn
hop hexan/etyl axetat.

Phan tich sic ky diéu ché dugc thuc hién trén hé thdng Gilson-281 Prep LC 322
v6i bd phat Gilson UV/VIS-156, va cdt sic ky 1a Agella Venusil ASB Prep C18, 5m,
150%x21,2mm; Phenomenex Gemini C18, 5Sm, 150x30mm; Boston Symmetrix C18, 5m,
150x30mm; hodc Phenomenex Synergi C18, 4m, 150x30mm. Gradient tha‘ip
axetonitril/nude duge st dung dé tach rira hop chit khi tbc do 1a khoang 25ml/phut,
trong d6 nudc chira HCI1 0,05%, HCOOH 0,25% hodc NH;3°H,0 0,5%, va téng thoi gian
thuc hién 13 8 dén 15 phut.

Céc ky tu viét tit dugc st dung & ddy: n-BuLi: n-butylliti; THF: tetrahydrofuran;
SEM: 2-(trimetylsilyl)etoxy metyl; DIPEA: diisopropyl etyl amin; IPA: isopropanol;
TFA: axit trifloaxetic; DMF: N,N-dimetylformamit; »-BuOH: n-butanol; Et;SiH:
trietylsilan.

Hiéu qua cla sang ché

Hop chit theo sang ché c6 hoat tinh lién két cao véi cac thu thé gidng Toll 7 va
hoat tinh lién két thap vé6i thu thé gidng Toll 8, c6 mic d6 chon loc, hoat tinh va do an
toan cao hon cling nhu it tdc dung phu hon, va c6 thé dugc str dung dé diéu trj va phong

ngura hi€u qua nhiém virut, dac bi¢t 1a nhiém virut viém gan B hodc viém gan C.

Vi du thye hién sang ché

Céc vi du sau ddy duoc thyuc hién dé gitip ngudi ¢6 hiéu biét trung binh trong linh
vue k¥ thuat nay c¢6 thé hiéu ro va thuc hién séng ché. Cac vi du thuc hién sang ché chi
c6 muc dich minh hoa va thir nghi€ém, va khong nén coi ching nhu gi¢i han pham vi ctia

sang ché. Trir khi dwoc quy dinh khac, cac ty 16 (bao gdm ca phan trdm) hodc phén ty 18
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déu 1a ty 1€ theo trong lugng.

Vidu I:
2-butoxy-7-((2-(pyrolidin-1-ylmetyl)thiazol-5-yl)metyl)-5SH-pyrolo[3,2-d]pyrimidin-4-
amin (I)

Buéc 1: 2-(pyrolidin-1-ylmetyl)thiazol

) ~ N X
O NT HOAc, Na(Oac);BH Q

THEF, nhiét d6 phong, 3 gio
Cho vao binh phan tng 500ml thiazol-2-formaldehyt (25,00g, 220,90mmol) va

tetrahydrofuran (300,0ml), hdn hop duoc khudy trong 5 phut va sau d6 axit axetic lanh
(39,80g, 662,90mmol) dugc thém vao. Hon hop duge lam lanh dén 0 dén 10°C béng
cach khuéy va pyrolidin (13,80g, 194,40mmol) dugc thém béng cach nho giot. Nhiét do
dwoc gitt dusi 10°C trong qua trinh bd sung hop chdt. Sau d6, natri
triaxetoxyborohydrua (56,20g, 265,10mmol) duoc thém vao ting phan. Phan tng duogc
thuc hién & 10 dén 20°C trong 12 gior va duoc theo ddi bang TLC cho dén khi nguyén
liéu toan hoan bién mat. Sau khi hoan thanh phan ting, hdn hop phan ung dugc thém
natri bicacbonat bdo hoa trong nudc dén d6 pH=9 dén 10 va hdn hop phan tng duoc
chiét bang 150ml etyl axetat ba lan. Pha hitu co dwoc két hop, 1am kho b%lng natri sulfat
khan va dugc cb dic trong ap suit giam. Phin du dugc tinh ché bang sic ky cot
(gradient pha dong: etyl axetat/ete xang: 3/1/-1/1) dé tao ra 15,00g hop chét néu & tiéu
dé & dang dau mau vang, hiéu suét: 40,3%.

'H NMR (400 MHz, CLOFORM-d) & 7,71 (d, J=3,26 Hz, 1H), 7,26-7,32 (m, 1H), 4,02
(s, 2H), 2,60-2,75 (m, 4H), 1,84 (td, /=3,20, 6,65 Hz, 4H).

Buéc 2: 2-(pyrolidin-1-ylmetyl)thiazol-5-formaldehyt

/“(Sj 1) n-BuLi, THE, -78°C, 1 gi®
\ |

N > N s
C) 2) DMF, -78°C, 1 gio ‘<}\l ]/\

Cho vio binh ba ¢ 500ml 2-(pyrolidin-1-ylmetyl)thiazol (15,00g, 89,10mmol)

va tetrahydrofuran (250,00ml), hdn hop duge 1am lanh dén -78°C béng axeton lanh. O -
78°C n-butylliti (2,5 M, 71,3ml) dugc thém vao cham béng cach nhd giot. Sau do, hdn
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hop phan Ung duogc khudy trong 30 phit & -78°C. 0 -78°C, hén hop phan tmg dugc
thém DMF (13,00g, 178,30mmol) béng cach nho giot. Sau do, hdn hop phan ung duogc
khudy thém & -78°C trong 30 phut. Viéc hoan thanh phan tng dugc phét hién bing TLC.
Hdn hop phéan tmg dugc dap bang 50ml amoni clorua va dugc chiét bang 150ml etyl
axetat. Pha hitu co dugc 1am kho bang natri sulfat bdo hoa, loc va cd dic trong ap suét
giam dé tao ra 15,00g hop chét néu ¢ tiéu dé& & dang diu mau vang va san phim thé
duoc st dung truc tiép cho budc tiép theo.

'H NMR (400 MHz, CLOFORM-d) § 10,03 (s, 1H), 8,32 (s, 1H), 4,03 (s, 2H), 2,73 (t,
J=6,02 Hz, 4H), 1,86 (td, J=3,20, 6,65 Hz, 4H).

Buéec 3: 2,4-diclo-5-((2-(trimetylsilyl)etoxy)metyl)-5SH-pyrolo[3,2-d]pyrimidin

SEM-CLDIPEA AN
/k M A s
CI” N

| 2,4-diclo-5H-pyrolo[3,2-d]pyrimidin (4,00 kg, 21,28 mol) dugc hoa tan trong
DMF (20,001); & nhiét dd phong (25°C) DIPEA (2,58 kg, 20,00 mol) dugc thém vao
tirg phan va hdn hop phan ting dugc khudy trong 30 phut. Hon hgp phan tng duge lam
lanh dén 0°C bing bé bang va sau d6 SEM-CI (4,00 kg, 24,00 mol) dugc thém vao cham
bang cach nho giot véi tbc d 1 dén 2 giot/gidy trong 5 gid. Sau d6, hon hgp phan ung
duoc khudy trong 4 gid & 0°C. Phan tng dugc theo doi bang HPLC. Hdn hop phan ting
duogc dap bang 70L nude va duge chiét bang etyl axetat (15Lx3) sau khi pha loang. Pha
hitu co dugc rira 1an luot bang dung dich axit clohydric 1M (5Lx2) va dung dich nude
mudi bao hoa (7Lx2), va dung mdi dugc chung cét trong 4p suét giam dé tao ra hop chét
néu & tiéu dé (6,40kg, 20,11mol, hi€u sudt 94,50%).
'H NMR (400 MHz, DMSO-dy) § 8,24 - 8,35 (m, 1 H), 6,70 - 6,85 (m, 1 H), 5,77 (s, 2
H), 3,45 - 3,57 (m, 2 H), 0,74 - 0,86 (m, 2 H), 0,00 (s, 9 H).
Budce 4: 2-clo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyr010[3 ,2-d]pyrimidin-4-amin

Cl sEm SEM

N NHgHO /i)
)\/ / o

Trong ndi hip 101, 2,4-diclo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[3,2-
d]pyrimidin (1,60 kg, 5,03mol) dugc hoa tan trong isopropanol (1,60L) va dung dich
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amoniac (4L) duwoc thém mot phan vao & nhiét do phong (25°C). Hon hop phan ung
dugc khudy & 95°C trong 7 gidr va phan tmg dugc theo doi bang HPLC. Hdn hop phan
ung dugc lam lanh dén nhiét d6 phong déng thoi va loc b.'?mg phéu dé tao ra chét rin
mau niu den. Chét ran duoc tao bot nhio béng etyl axetat/n-heptan (1/1, SLx2), tiép
theo dugc tao bot nhao béng etyl axetat (4L) détaora hop chit néu & tiéu dé & dang chét
rdn mau ndu (1,25kg, 4,18mol, hiéu suat 83,1%).

'H NMR (400 MHz, DMSO-ds) & 7,61 - 7,77 (m, 1 H), 6,97 - 7,19 (m, 2 H), 6,28 - 6,38
(m, 1 H), 5,54 - 5,67 (m, 2 H), 3,43 - 3,53 (m, 2 H), 0,76 - 0,91 (m, 2 H), 0,07 (s, 9 H).
Budce 5: 2-butoxy-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[3,2-d]pyrimidin-4-amin

NH,  sEM NHz - sEm
]
N N :aOH > )Nl\\ N
| / n-bu P
~

Trong mdi truong khi nito, natri (525,05g, 22,84mol) kim loai dugc thém vao
dung dich n-BuOH (17,01) timg phan. Sau d6, hdn hop phan tng dugc 1am néng dén
60°C va tiép tuc duoc khudy ¢ nhiét do d6 cho dén khi hoa tan hoan toan natri kim loai.
Sau d6 hdn hop duge 1am lanh dén 25°C va 2-clo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[3,2-d]pyrimidin-4-amin (1,95kg, 6,53 mol) dugc thém vao ting phan. Sau khi
tron déu bang cach khudy, hdn hop phan tmg dwoc khudy trong 8 gior & 90°C va phan
ung duoc theo doi b'flng HPLC. Hon hop phéan tng duoc lam lanh dén 25°C tu dong va
sau do duoc rét cham vao 30L dung dich amoni clorua va dugc chiét béng etyl axetat
(15Lx3). Pha hitu co duge rira bing dung dich nuéc mudi bdo hoa (20Lx2), lam khd
béng Na,SO, khan, va lgc. Sau khi chung ct dung moi duéi &p sut giam, phén du duoc
tao bot nhdo trong n-heptan (4L). Qua trinh loc dugc thuc hién dé tao ra chét ran, duogc
tao bot nhio trong etyl axetat (5L) dé tao ra hop chét néu & tiéu @ & dang chét rin mau
trang nga (1,53kg, 4,55mol, 69,7%).

'H NMR (400 MHz, DMSO-dg) & 7,49 - 7,54 (m, 1 H), 6,54 - 6,62 (m, 2 H), 6,15 - 6,20
(m, 1 H), 5,54 (s, 2 H), 4,10 - 4,22 (m, 2 H), 3,42 - 3,55 (m, 2 H), 1,58 - 1,73 (m, 2 H),
1,35 -1,47 (m, 2 H), 0,90 - 0,96 (m, 3 H), 0,83 - 0,89 (m, 2 H), 0,05 (s, 9 H).

Budc 6: 2-butoxy-5SH-pyrolo[3,2-d]pyrimidin-4-amin
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SEM NH2
N X N
N TFA )\
P

|
/\/\O)\ N

2-butoxy-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[3,2-d]pyrimidin-4-amin
(1,10 kg, 3,27 mol) duoc hoa tan trong TFA (5,50L) va hdn hop phan tmg dugc khudy
trong 16 gio & 25°C. Phan (mg duoc theo ddi bang HPLC va TFA duoc chung cit dudi
ap suat giam. Phan du dwgc hoa tan trong metanol (1,2L) va nuéc d4 (1,2L) va pH cta
hén hop duogc didu chinh dén 12 bang dung dich amoniac dic bang cach khudy déu va
sau d6 duoc khudy trong 2 gi. Phén tua tiép tuc xuét hién trong dung dich. Sau khi loc,
banh loc & dang chit rin mau tréng duoc tao bdt nhao béng dung dich amoniac 15%
(1,2Lx3) va etyl axetat (4L) dé tao ra hop chit néu ¢ tidu dé & dang chét rdn mau tring
(550,00g, 2,67 mol, 81,7%).
'H NMR (400 MHz, METANOL-d,) & 7,37 (d, /=2,89 Hz, 1 H), 6,29 (d, /=3,01 Hz, 1
H), 4,27 (t, J=6,53 Hz, 2 H), 1,75 (d, /7,91 Hz, 2 H), 1,44 - 1,61 (m, 2 H), 1,00 (t,
J=7,40 Hz, 3 H).
Budce 7:
(4-amino-2-butoxy-5H-pyrolo[3,2-d]pyrimidin-7-yl)-[2-(pyrolidin-1-ylmetyl)thiazol-5-

yl]metanol

NH, H

H N ( 5
N O Bazo N A

Y

+ L‘<\J/\ /\/\O \w)

HO

/k

Cho vao binh ba ¢6 500ml 2-butoxy-5H-pyrolo[3,2-d]pyrimidin-4-amin (10,00g,
48,49mmol), kali cacbonat (7,37g, 53,34mmol), nudc (100ml) va isopropanol (100ml),
sau d6 2-(pyrolidin-1-ylmetyl)thiazol-5-formaldehyt (14,27g, 72,74mmol) dugc thém
vao biang cach khudy. Phan tng dwgc thyuc hién & 25°C trong 16 gior va 2-(pyrolidin-1-
ylmetyl)thiazol-5-formaldehyt dugc theo ddi bang LCMS dé thuc hién phan tng. Hon
hop phan tmg dugc bd sung 100ml nuéc dé pha loang va dugc chiét bang 100ml
diclometan ba lan. Pha hitu co dugc 1lam kho béng natri sulfat khan, loc bo chit rin va
c¢d dic dudi ap sudt giam dé tao ra phin du, phin du duge tinh ché biang sic ky cot

(gradient pha dong: diclometan/metanol/dung dich amoniac/: 30/1/0,1 dén 10/1/0,1) dé
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tao ra hop chit néu & tiéu dé & dang chit rin mau niu (5,20g, 12,92mmol, hiéu suét:
26,6%). MS (ESI) m/z: 403,3 [M+H'].
Bude 8:

2-butoxy-7-((2-(pyrolidin-1-ylmetyl)thiazol-5-yl)metyl)-5SH-pyrolo[3,2-d]pyrimidin-4-

amin
NH, H Axit trifloaxetic NH2 H
. . N
/’\Ill\\ ’\; O trietylsilan /Nm\ p O
NN 87) N S e s N
] WJ
HO N[ \_/

Cho vao binh céu thé tich 100m] (4-amino-2-butoxy-5H-pyrolo[3,2-d]pyrimidin-
7-y1)-[2-(pyrolidin-1-ylmetyl)thiazol-5-ylJmetanol (5,10g, 12,60mmol), trietylsilan
(10,00ml) va axit trifloaxetic (40,00ml) va hdn hop phan tmg dugc khudy ¢ 20°C trong
12 gio. Nguyén ligu tho duoc theo doi bang LCMS. Dung mdi duoc loai bé bang cach
cd ddc dudi ap sudt giam. Hon hop dugc bd sung 100ml etyl axetat va sau d6 dung dich
natri cacbonat bao hoa dugc thém vao dé diéu chinh do pH cua dung dich dén 9-10. Qua
trinh chiét dugc thuc hién béng 50ml etyl axetat ba 14n. Pha hitu co duge két hop, 1am
kho bang natri sulfat, chét rin duoc loc bd va hdn hop dwgc ¢d dic dudi ap suét giam dé
tao ra phan du, phan du dugc tach bing sic ky 16ng hiéu ning cao cap d0 bao ché dé tao
ra 4,2¢ 2-butoxy-7-((2-(pyrolidin-1-ylmetyl)thiazol-5-yl)metyl)-5SH-pyrolo][3,2-
d]pyrimidin-4-amin ¢ dang ddu mau vang sang (dang diformat cua hop chét néu ¢ tidu
dd).

'HNMR (400 MHz, Metanol-d,) 6 8,30 (s, 2H), 7,61 (s, 1H), 7,41 (s, 1H), 4,51 (s, 2H),
4,44 (q, J=6,6 Hz, 2H), 4,24 (s, 2H), 3,33 — 3,28 (m, 4H), 2,02 (s, 4H), 1,83 — 1,73 (m,
2H), 1,56 — 1,46 (m, 2H), 0,99 (t, /=7,2 Hz, 3H).

Vi du thir nghiém 1: Hoat tinh lién két véi thu thé giéng Toll 7 va thu thé giéng Toll 8 in
vitro

Hoa chét:

Té bao HEK-xanh hTLR7 va HEK-xanh hTLR8 (ctia InvivoGen)

Moi truong DMEM

Huyét thanh nhau thai bo bi bit hoat béng nhiét

Khéang Mycoplasma Normocin™
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bleomyxin
blastixidin

GS-9620 va R848 dugc st dung c6 cdu truc nhu sau. GS-9620 c6 thé dugc didu
ché theo quy trinh dwoc dé& cadp trong don US20100143301; R848 dugc mua cla
ABGENT (Danh muc: IMG-2208, 0,5mg).

oy HOJE
e 61 s
GS9620 R848/Resiquimod

Quy trinh:
1. Qua trinh didu ché dia hop chit 96 giéng:

Hop chit duoc pha lodng gradient bing DMSO theo ty 18 3 1an st dung POD bt
dau tir néng d6 10mmol/l va 10 diém duoc pha loang (cot thur 2 dén cot thir 11, va mdi
mot didm duoc lap lai). O cot th 12, 1ul hop chit dbi chimg dwong R848 ndng do
5mg/ml dugc bd sung; va & cot thir nhét, 1ul DMSO duge bd sung lam d6i chtg am.
MBbi 16 chira 1ul DMSO.
2. Té bao trong binh nudi ciy t& bao duogc thu lai va mat do té bao dwoc pha loang dén
250000 t€ bao/ml.
3.200ul (50000 té bao/giéng) dich huyén phu t& bao dwoc bd sung vao dia hop chat da
chudn bi va néng do cudi cung cia DMSO trong mdi 15 13 0,5%.
4. Pia nudi cdy chira t& bao va hop chit dugc i trong may u CO, trong 24 gid & 37°C,
5% CO,.
5. Sau khi 0 24 gid, 20pl dich ndi t& bao duoc 14y ra tir mdi 18 va duge chuyén vao dia
thir nghiém trong sudt 96 giéng. M3i 15 cta dia thir nghiém duoc bd sung 180pl thube
thr Quanti-Blue va dia dugc 0 trong méy u & 37°C, 5% CO, trong 1 gio.
6. Sau 1 gid, ham luong phosphataza kiém trong 20pl dich ndi té bao duge xac dinh st
dung may doc vi dia & ODgsy.
7. ECsy ctia mdi hop chét thu duogc b%mg phé“m mém Prism.

Két qua duoc néu trong bang 1:
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Béang 1
Mau thitr nghiém TLR7 ECso (nM) | TLR8 ECs (nM)
GS-9620 517 7867
Vidul 454,1 29332

Theo bang trén, hgp chét theo sang ché c6 hoat tinh lién két thu thé véi thu thé
gibng Toll 7 in vitro tbt hon so v6i chit chii van thu thé gidng Toll 7 GS-9620 va hoat
tinh lién két thy thé véi thu thé giéng Toll 8 in vitro thip hon so v6i chét chi van thy thé
giéng Toll 7 GS-9620. Hop chét theo séng ché ¢6 mitc d6 chon loc chénh léch ké voi
céc thu thé khac nhau, cho thdy hiéu qua t6t hon so v6i cac hop chét trudc day trong linh
vuc k¥ thuét nay.

Vi du thir nghiém 2: Thit nghiém dugc dong luc hoc & chudt

12 chudt SD duc dugc chia thanh 4 nhém mdi nhém 3 con. 2 nhém 1an luogt duge
truyén tinh mach (IV) 1mg/kg ddi chimg 14 chét chii van thy thé giéng Toll 7 GS-9620
va hop chét theo vi du 1 1a dung dich hydroxypropyl-B-xyclodextrin 10% trong nudc
(ndng do 0,5mg/ml). Hai nhém con lai duoc sir dung qua dudng ubng (PO) 5mg/kg GS-
9620 va 3mg/kg hop chét theo vi du 1 1a hdn dich trong nuéc cia metylxenluloza
0,5%/Tween 80 0,2% (néng do 1a 1mg/ml). MBbi con chudt dugc truyén tinh mach duoc
léy mAau mau toan phén, sau d6 mau méau dugc chuin bi huyét tuong tai cac thoi diém 2,
15, 30 phat va 1, 2, 4, 8, 24 gio lién tuc sau khi st dung. M3i con chudt st dung thude
qua duong udng dugc ldy miu méu toan phén, sau ¢6 miu mau duoc chuin bi huyét
tuong tai cac thoi diém 2, 15, 30 phat va 1, 2, 4, 8, 24 gio lién tuc sau khi st dung. N(“)ng
do trong huyét tuong ciia GS-9620 va hop chit theo vi du 1 duge xac dinh bang LC-
MS/MS.

Két qua duoc néu trong bang 2.

Nong do thudc trong huyét twong trung binh
Tén hop chat GS-9620 Vidul
Thoi gian (giod) IV1 (Impk) | PO1 (Smpk) | IV2 (Impk) | PO2 (3mpk)

0,083 170 - 500 -
0,25 102 56,3 277 45,4
0,5 65,4 33,2 197 52,0
1 48,1 83,4 120 86,8
2 21,6 136 66,1 113
4 13 16,7 30,6 23,6
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8 4,17 9,49 13,1 5,64
24 ND ND ND ND
C0 hodac Cmax (nM) 220 164 673 148

T1/2 (gio) 2,57 2,24 3,08 1,54

Vdss (I/kg) 32,8 -- 13,5 --

Cl (ml/phut/kg) 205 - 75,8 --
AUCO-last (nM.gi0) 185 316 541 313
AUCO-inf (nM.gio) 201 359 573 325

O cac diéu kién twong dwong, dbi véi ca viée sir dung qua dudng truyén tinh
mach hodc st dung dudong uéng (luong st dung dugce bién déi), so v&i chat chil van thu
thé gibng Toll 7 GS-9620 dbi chung, hop chét theo sang ché c6 mirc d6 phoi nhiém &
chudt cao hon.

Vi du thir nghiém 3: Thir nghiém duoc ddng luc hoc in vivo & mau chudt bi nhiém virut
viém gan B (HBV) mang virut két hop adeno (AAV - Adeno Associated Virus)

Thiét ké thir nghiém va quy trinh thtr nghiém:

Duong st dung: trong da day

Thoi gian sir dung: k& tir ngay 26 sau khi tiém virut, mot 1an sir dung mdi 3 ngay, trong
tdng sb 6 tudn

Nhom st dung: nhém 1: chét dan thude, HP-B-CD 10%; nhom 2: GS-9620, 20mg/kg;
nhom 3: hop cht theo vi du 1, 20 mg/kg

L4y mau: ké tir ngay thtr 3 sau lan sir dung thr 1, hai 1an/tudn, tong s6 8 tuan;

Lay mAu gan: miu gan duogc 14y vao ngay 64 sau lan sir dung thir 1.

Chi thiét dugc thé hién trong bang 3 va 4.

Béang 3
Quy trinh tiém
. AAV- .
SO chudt Lay mé
OO HBV v.g/ | Céch tiém 4y mau
200pul

200ul/chudt, | 1. Vao ngay 14 va 21 sau khi tiém virut, 30 chudt
tinh mach | dugc chia thanh 6 nhém, theo néng d6 HBV
dudi, tur ADN, HBsAg va HbeAg trong mau;
ngay 0 2. Méu dugc 14y vao ngay 26 sau khi tiém virut.

3046 | 1#10"

*HBsAg: khang nguyén bé mit viém gan B; HBeAg: khang nguyén E viém gan B
Béang 4

Nhom | S6 Quy trinh thir nghiém Thoi gian 14y [Thoi gian

-25-




32562

chudt | Hop chat |Luong stt| Thé tich sit | Puong ding mau 14y mau
dung dung gan
(mg/kg) | (ml/kg)
1 5 | Chat din / 10 26 ngay sau khi| Lan 14y méau |Ngay 64
thudce tiém virut, viéc |thtr nhét dugc| sau lan
2 5 1 GS9620 20 stt dung trong |thyc hién vao | st dung
3 5 Vidu 1 20 da day dugc |ngay thir 3 sau| thu 1.
thuc hién, mot | st dung, hai
1an mdi 3 ngay [lan/tuan, trong
trong tong s6 6 | tdng sb 8
tudn. tudn.

Két qua chi tiét cta thir nghiém duoc dong luc hoc & mau chudt bi nhiém virut
viém gan B mang AAV duoc thé hién trén Fig.1 dén 3. Két qua s luong ban sao ADN
HBV, ban sao HbsAg trong huyét trong va khang HBsAb (khang thé khang khang
nguyén bé mit viém gan B) dwoc thé hién, hop chét theo vi du 1 ¢6 hiéu qué tdt hon so
v6i chét chi van thu thé gibng Toll 7 d6i ching GS-9620 & cac diéu kién twong dwong,
cho thiy cac tac dung wu viét hon.

Trir khi dugce quy dinh khéc, tit ca cac sb thé hién luong thanh phén, dich nudi
cy té bao, diéu kién xir 1y, v.v. duoc thé hién trong ban md ta, bao gdm ca phin yéu cau
bao ho, can duge hiéu 1a c6 thé duoc thay dbi trong moi trudng hgp nho tir “khodng”.
Do d6, trr khi dugc quy dinh nguoc lai, cac thong sb sb hoc déu 1a cac s tuong d6i va
c6 thé thay dbi phu thudc vao ddc tinh mong mubn. Trir khi duoc quy dinh khéc, thuat
ngit “it nhit” ding trude mot loat cac yéu t& cdn duge hidu 12 dung dé chi mdi yéu té
trong chudi d6. Mot ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay c6 thé
nhan biét, hoic c¢6 thé tao ra cic phuong an twong dwong véi cac phuong 4n cu thé theo
sang ché ma khong can st dung cic quy trinh khéc biét trong linh vuc k¥ thuat nay. Cac

phuong 4n tuong duong nay ciing s& thudc vao pham vi ciia sang ché.
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YEU CAU BAO HO

1. Hop chit c6 cong thire (I) hodc mubi dugce dung ctia né,

NH,
H
NN

AN /‘\ Z R1\N’R2
0" 'N

Y
cr
(1)

trong do:

R; va R, ddc 18p dugc chon tir nhom bao gém H va C,salkyl, hodc

R; va R, cing v6i nguyén tir N lién két véi chiing tao thanh heteroxycloalkyl c6 tir
4 dén 8 canh, heteroxycloalkyl c6 tir 4 dén 8 canh nay tiy y duoc thé bang mot hoic
nhiéu R, Ry doc 1ap duoc chon tir nhém bao gdm hydroxyl, halogen, xyano, Ciqalkyl va

Ci.4alkoxy.

2. Hop chét theo diém 1 hodc mubi dugc dung cuia né, khac biét & chd, heteroxycloalkyl
c6 tir 4 dén 8 canh chtra 0, 1, 2 hodc 3 di nguyén ti khic dugc chon tir nhém bao gdm N,
Ovas.

3. Hop chét theo diém 2 hoic mubi dugc dung cta n6, khac biét & chd, heteroxycloalkyl

c6 tir 4 dén 8 canh 1a heteroxycloalkyl c6 4 canh, 5 canh, 6 canh, 7 canh hoic 8 canh.

4. Hop chét theo diém 1 hodc mudi duoc dung ctia né, khac biét & chd, R; doc lap duoc
chon tir nhém bao gdm hydroxyl, F, Cl, Br, CN, metyl, etyl, propyl, metoxy, etoxy va
Propoxy.

5. Hop chét theo diém 1 hodc mudi duoc dung cua nd, khac biét & chd, nhém dugce tao
/

. . N
béi Ry, R, cung nguyén tir N lién két véi ching duge chon tr nhém bao gom: : \

>

F

-§-N/\_—_, -é-N\—\, -E-N<>, -§-N<>—O/’ -§-N<j, —§-N<jF’ -§-N<j/F’ -§-N<j

OH
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6. Hop chét theo diém 5 hodc mudi dugc dung cta no, khac biét & chd, nhém dugce tao

, w0
bdi Ry, R, cing nguyén tir N lién két vdi ching 1a % .

7. Hop chit c6 cong thirc dudi day hodc mudi dugc dung cia no:

NH,
H
o O
I /
/
\ N

8. Dugc phdm chira hop chét ¢ cong thie theo didm bét ky trong sb cac diém tir 1 dén 7
va/hodc mubi dugce dung cta n6 véi lugng cho hiéu qua diéu tri hodic lugng cho hiéu qua

didu tri du phong, va mdt hodc nhiéu chit mang va’/hodc ta dugc dugc dung.
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Ngay -26: Tiém AAV/HBV

log (HbsAg ng/ml)
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Hinh vé

Ndng d6 HbsAg trong huyét tuong

Lidu Kétthic Dumng

NS

~@- Chét din thudc

..;?.:,-,: Hop chét theo
© vidu 120 mpk

28 21 o147

Ngay -26: Tiém

log HBV ADN (ban sao/pl)

1)

T T B T

= 14 21 28 35 42 49 56 63 70

Sau 14n sir dung thir nhit/ngay
Fig. 1

Ndng d6 ADN HbV trong huyét twong
Liéu Kétthac ~ Dimg

i1
¥

-@- Chét d4n thude

- 2Dmpk:
“¥ Hop chit theo
vi du 1 20 mpk

)

-

I T T 3 ¥ Y T X ¥
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Ndng d6 khang HBsAb trong huyét twong
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log [khang HbsAB (mIU/ml)]
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