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Linh vire ky thuit dwoc dé cap
Sang ché dé cap dén linh vuc hod dugc, va cu thé d& cap dén quy trinh diéu

ché hop chét pyrolo[3,2-d]pyrimidin va hgp chit trung gian cua no.

Tinh trang ky thuit clia sang ché

Thu thé TLR duogc biéu thi bang nhiéu loai t& bao mién dich va nhén thy cac
kiéu céu trac duoc bao toan cao: Mam bénh lién quan dén md hinh phan tir (Pathogen
Associated Molecular Pattern-PAMP) duoc biéu hién bdi mam bénh vi sinh vat hoac co
ché dép ung véi cac san pham pha huy (Damage Associated Molecular Patterns-DAMP)
dugc giai phong boi cac té bao chét. PAMP hodc DAMP kich thich thu thé TLR kich
hoat dong thac tin hiéu ma nd gy ra viéc hoat hoa cac yéu té phién ma nhu AP-1, NF-
kB va chit diéu hoa interferon (chirc ning dap g xung). N6 gay ra mot s6 dap g cta
té bao, bao gdm san xuét interferon, cytokin tién viém va cytokin cam tmg, nhd d6 tao
ra dap ing mién dich. Cho dén nay, da phat hién dugc 13 loai thu thé TLR & dong vat
¢6 vi. Thu thé TLR 1, 2, 4, 5 va 6 chi yéu dugc biéu hién trén bé mat t& bao trong khi
thu thé TLR 3, 7, 8 va 9 duoc biéu hién trong ndi thé. Cac thy thé TLR khac nhau nhan
biét cac phdi tir tir cac mam bénh khac nhau. Thu thé TLR 7 (TLR7) chu yéu duoc bidu
hién boi té bao tua u twong bao (pDC), va duge nhan biét nho phdi tr gay ra viée tiét
interferon o (IFN-a). Thu thé TLR 7 (TLR7) va thu thé TLR 8 (TLRS) twong dong &
mirc cao va do do6, phdi tir ciia TLR7 trong phan 16n céc trudong hop cling 1a phdi tir ctia
TLRS. TLR8 chu yéu kich thich viéc tao ra cytokin nhu yéu t§ hoai tir khdi u o (tumor
necrosis factor a-TNF-0)) va ¢6 hoat tinh hoa hudng dong. Interferon o 1a mot trong sb
cac thudc dé didu tri bénh viém gan B hodc bénh viém gan C man tinh trong khi TNF-a
la cytokin tién viém, ma viéc tiét qua muc cua Ch{mg s€ gly ra tac dung phu nghiém
trong. D3 co bao cao v& mot vai chat chii van TLR7, 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 c6 nhu

cau tim ra chat cha van TLR7 m&i ¢6 dd chon loc, hoat tinh va do an toan cao hon.
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Pon yéu cau cap patent Trung Quéc s6 201410405136.0, toan bd ndi dung cua
ching duoc két hop vao ddy bing cach vién dan, boc 10 mot loat hop chét

pyrolopyrimidin dung lam chét chu van thu thé TLR7.

Ban chét ky thuét ciia sang ché

Theo mot khia canh, sang ché d& xuit quy trinh diéu ché hop chit c6 cong thirc

R4
|
N
I R

quy trinh ndy bao gdm bude loai nhém hydroxy hop chét co cong thire VI dé thu
duoc hop chét ¢6 cong thirc I:

NH, NH;
H H
NN NI XN
| Y/ P
/\/\O/kN/ /\\/\O/kN
R
HO 31 o
N N
VI Ra I Ro

trong do

Ry vaR, doc 1ap dugc chon tir nhém bao gdm Ci-4 alkyl, hodc

Ry vaR, cung voi nguyén tir N ma ching gén vao tao thanh heteroxycloalkyl c6
4 dén 8 canh, trong d6 heteroxycloalkyl nay tuy ¥ duoc thé bang mot hodc nhidu phan
ttr thay thé doc 14p duoc chon tir nhom bao gém hydroxyl, halogen, Ci-4 alkyl va Ci-4
alkoxy.

MO té chi tiét sang ché

Phan dinh nghia

Trir khi ¢é quy dinh khac, cac thuat nglr va cum tir duge st dung trong ban md ta
nay c6 nghia sau. Mot thudt ngtr hodc cum tu cu thé khong nén dugc cho 13 khong rd
rang hodc khong xac dinh khi n6 khong dugc dinh nghia cu thé. N6 nén dugce hiéu theo
nghia chung. Tén thuong mai dugc st dung trong ban mo ta nay dung dé chi san pham

hodc thanh phan hoat tinh tuong tmg.
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Trit khi ¢6 quy dinh khéc, trong ban mo ta nay, ty phan (bao gdm ty 1& phén tram)
hodc phan dugc tinh theo khéi luong.

Khi duoc st dung v6i bién sb sb hoc, thuat ngir “xap xi” hodc “khoang” thudng
diing dé chi tri s& cta bién s6 va tit ca cac tri s6 cua bién s nay trong khoang sai s6 thir
nghiém (vi dy, trong khoang tin c4y trung binh 95%) hodc trong khoang + 10% cua tri
sb da dinh, hodc khoang rong hon.

Thuét ngi “bao gdm” hodc tir ddng nghia ctia n6 “chira”, “gdm”, “c6” hodc cac
tlr tuong tu c6 nghia m&, nghia 1a khong loai trir cac yéu 6, cac bude hoge thanh phan
khong dugc liét ké khac. Thuat ngir “cdu thanh tir” loai trir cac yéu t6, cac bude hoic
thanh phan khong duoc liét ké bat ky. Thuat ngi “chl yéu céu thanh tr” dung dé chi cac
yéu t6, cac budc hodc thanh phan da dinh trong khoang da cho, cung voi cac yéu td, cac
budc hodc thanh phan tuy y khong anh hudng dang ké dén cac diu hidu méi va cé ban
cla dbi trong yéu ciu bao hd. Can phai hidu rang thuat ngit “bao gdbm” bao ham ca thuat
ngit “chu yéu cdu thanh ti” va “ciu thanh tur”.

Thuét nglt “mdt cach tuy y” hodc “tuy y” cO nghia la su kién dugc md ta sau do
¢6 thé hodc khong thé xay ra. Thuét ngit ndy bao ham ca cac trudng hop su kién nay co
thé hodc khong thé xay ra.

Thut nglt Cm-n duge str dung trong ban mo ta nay co nghia la nd c6 m-n nguyén
tir cacbon. Vi du, “Ci.salkyl” c6 nghia la alkyl nay c6 1-4 nguyén ti cacbon.

Khoang s6 & day dung dé chi mdi s6 nguyén trong d6 va cac khoang phu dugc
tao thanh boi cac sd nguyén nay. Vi du, “Ci.4” ¢6 nghia 1a nhom nay ¢ thé c¢6 1 nguyén
tir cacbon, 2 nguyén tur cacbon, 3 nguyén tu cacbon hodc 4 nguyén tu cacbon. Do do,
“Ci.4 alkyl” bao ham “Ca3 alkyl”, “Ci.3 alkyl”,“Ca4 alkyl”, cing nhu C; alkyl, C; alkyl,
Cs alkyl, Csalkyl hodc cac nhom tuong tu.

Thuét nglt “dugc thé” co nghia 1a mot hodc nhiéu nguyén tir hydro trén nguyén
tir da cho duge thay thé bing mot phin tir thé, voi didu kién hod tri ctia nguyén tr cy thé
14 binh thudng va hop chit sau khi thé 1a bén.

Trir khi ¢6 quy dinh khac, thuét nglt “hetero” ¢ nghia la nguyén tr khac loai
hoac gbc khac loai (nghia 13, gbc chita nguyén tir khac loai), nghia 13, nguyén tir khac
nguyén tir cacbon va hydro hodc gbc chira cac nguyén t nay. Tt hon néu, nguyén tur
khac loai doc 1ap duge chon tir nhém bao gom O, N, S v.v. Theo mdt phuong an trong

do lién quan dén hai hodc nhiéu nguyén t khac loai, hai hodc nhiéu nguyén tu khac loai

_4-
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nay c6 thé gidng nhau hodc mot phan clia toan bg hai hodc nhiéu nguyén tir khac loai
nay c6 thé khac nhau.

Thuét nglt “alkyl” dung dé chi nhom hydrocarbyl bio hoa béo mach thing hodc
phan nhanh c4u thanh tir nguyén tir cacbon va hydro, duge ndi véi phan con lai cua phan
tr qua mot lién két don. Vi du khong gidi han vé& Cialkyl bao gdm, nhung khong chi
gidi han 6, metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl cac
nhom tuong tu.

Thuat ngit “Ci4 alkoxy” dung dé chi “Ci.4 alkyl” duge ndi v6i phan con lai cua
phan tir qua “-0-", trong d6 “Ci.4 alkyl” la nhu duge xac dinh trén day.

Thuét nglt “halo” hodc “halogen” dung dé chi F, CL, Br hodc L.

Thuét ngir “hydroxyl” dung dé chi nhém -OH.

Nguyén t N trong cum tir “R; va Rs cting voi nguyén tor N ma chiing gén vao”

'%‘“/
dung dé chi nguyén tir N trong gbc R: trong cong thirc.

Thuét nglt “heteroxycloalkyl” dung dé chi hé da vong hodc don vong bao hoa,
trong d6 mot phan ctia nguyén tir nhan 1a nguyén ttr khac loai duge chon tir nhom bao
gdm N, O, S, va phin con lai cia nguyén t¢ nhan la C. Do do, thudt nglr
“heteroxycloalkyl c6 4-8 canh” dung dé chi heteroxycloalkyl chita 4-8 nguyén tir nhan
trong hé nay, trong d6 mdt hodc nhiéu nguyén tr nhan la nguyén t khac loai duge chon
tr nhom bao gém N, O, S. “Heteroxycloalkyl c¢6 4-8 canh” bao ham heteroxycloalkyl
c6 “4-7 canh”, “4-6 canh”, “5-7 canh”, vi du, nhung khdng chi giéi han o,
heteroxycloalkyl 4, 5, 6, 7, 8 canh. Vi du vé heteroxycloalkyl 4 canh bao g@)m, nhung
khong chi gidi han &, azetidinyl; vi du vé& heteroxycloalkyl 5 canh bao gdm, nhung
khong chi gigi han o, pyrolidinyl, isoxazolidinyl, oxazolidinyl, isothiazolidinyl,
thiazolidinyl, imidazolidinyl; vi du vé& heteroxycloalkyl 6 canh bao gdm, nhung khong
chi gidi han 6, piperidinyl, pyridinyl, piperazinyl; va vi du vé heteroxycloalkyl 7 canh
bao gdm, nhung khéng chi gidi han 6, azaxycloheptanyl, oxaazabixyclo[2,2,1]heptyl,
cac nhom tuong tu.

Thuat nglt “mdt hodc nhiéu” dung dé chi mot, hai, ba, bén, nam, sau, bay, tam
hodc 16n hon.

Cac chit viét tit dudi ddy dugc su dung trong ban md ta nay: SEM: 2-
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(trimetylsilyl)etoxymetyl; SEM-Cl:  2-(trimetylsilyl)etoxymetyl clorua; DIPEA:
diisopropyletylamin; TFA: axit trifloaxetic; DMF: N,N-dimetylformamit; n-BuOH: n-

butanol.

Ouy trinh diéu ché hop chét ¢6 cong thirc I

Theo mdt khia canh, sang ché dé xuit quy trinh didu ché hop chit c6 cong thirc
I, quy trinh nay bao gdm budc loai nhom hydroxy hop chit ¢6 cong thirc VI dé thu dugc
hop chét ¢6 cong thire I:

NHZ NH;
H H
L L
| Y P
/\/\O)\N/ N0 N
R
HO Ri N
N. N
VI Ry I R2

trong do

Ry va Ry doc 1ap duge chon tir nhom bao gdm Ci-4 alkyl, hodc

RivaR, cing v6i nguyén tir N ma chiing gén vao tao thanh heteroxycloalkyl co
4 dén 8 canh, trong d6 heteroxycloalkyl nay tuy y dugc thé bing mot hodc nhiéu phan
t0r thay thé doc 1ap duoc chon tir nhom bao gdém hydroxyl, halogen, Ci4 alkyl va Ci4
alkoxy.

Theo mdt phuong an, quy trinh didu ché hop chét c6 cong thic I theo sang ché
bao gdm cac budce sau:

(a) cho hop chét co cong thire II phan tmg v6i hop chét c6 cong thire IIT voi sy

¢6 mat cua bazo dé thu duoc hop chét c6 cong thie IV

NH
2 H
NH, NN
H OHC Bazo NN )I\ PN/
NN . o 0" N
Y/
/\/\O/I\N/ CHO HO
' i I ’ I\ CHO

(b) cho hop chét c6 cong thitc IV phan ting véi hop chét ¢ cong thire V voi su

c6 mit clia chit khir dé thu duoc hop chét c6 cong thic VI
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2

NH, NH
N™~ N
R
/\/\O/lkN/ 7/ + HN'\1 —_— /\/\O/KN/ 7/
R
HO HO R4
N,
I\ CHO A% VI RZ’

(¢) loai nhém hydroxy hop chét ¢ cong thire VI dé thu duoc hop chit ¢ cong

thte I
NH, NH3
H H
N XN N XN
l / |
HO Ri Ri
N N
VI Rz I Ry
9
trong do

Ry vaR, ddc 14p duoc chon tir nhém bao gém Ci-4 alkyl, hodc

Ry vaR, clng v6i nguyén tr N ma ching gén vao tao thanh heteroxycloalkyl co
4 dén 8 canh, trong do heteroxycloalkyl nay tuy y dugc thé bing mot hogc nhiéu phan
tr thay thé doc 14p duge chon tir nhdém bao gém hydroxyl, halogen, Ci4 alkyl va Ci4
alkoxy.

Theo mot phuong an, bazo duge chon tr nhom bao gdm natri cacbonat, natri
bicacbonat, kali cacbonat, kali phosphat, kali bicacbonat, xeri cacbonat, lithi hydroxit,
natri hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit, bari hydroxit, natri metoxit,
natri etoxit, natri t-butoxit, kali t-butoxit, trietylamin, diisopropyletylamin, pyridin, N,N-
dimetylaminopyridin, piperidin, N-metylpiperidin, pyridin, N-metylpyridin va hdn hop
bét ky cta nd, tét hon 14 natri cacbonat, kali cacbonat, natri hydroxit, kali hydroxit va
hdn hop bt ky clia nd, tot nhét 1a kali cacbonat.

Theo mdt phuong an, bude (a) duge tién hanh trong dung moi. Theo mét phuong
4n uu tién, dung moi la isopropanol hoic hdn hgp cua isopropanol voi nude.

Theo mot phuong an, ty 18 mol gilta hop chit c6 cong thirc II véi bazo la
1,0:1,0~3,0, t6t hon 13 1,0:1,0~1,5, tot hon nira la 1,0:1,2.

Theo mot phuong an, ty 1& mol gitta hop chit co cong thire IT v6i hop chét c6
cdng thirc 11 1a 1,0:1,0~3,0, tdt hon 12 1,0:1,0~1,5, t6t hon nita 1a 1,0: 1,2~1,5.

Theo mot phuong an, bude (b) duge tién hanh véi sy c6 mat cua axit. Theo

phuong 4n khéc, axit duoc chon tir nhém bao goém axit clohydric, axit bromhydic, axit

_7-
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phosphoric, axit sulfuric, axit formic, axit axetic, axit propionic, axit xitric, axit fumaric,
axit malic, axit sucxinic, axit salixylic, axit maleic, axit trifloaxetic va hdn hop bét ky
cua no, tot hon 12 axit axetic.

Theo mdt phuong an, & budce (b), ty 1é mol gilta hop chét ¢6 cong thic IV véi
axit 1a 1,0:1,0~3,0, 6t hon 1a 1,0:1,2~2,0, t6t hon nira la 1,0:1,5.

Theo mdt phuong an, bude (b) dugc tién hanh trong dung moi. Theo mot phuong
4n uu tién, dung mai 1a isopropanol hodc hdn hop cua isopropanol v&i nude.

Theo mot phuong an, chat khir dugc chon tir nhom bao gdm BHs, NaBHa,
NaBH3;CN, NaBH(AcO)s va hdn hop bét ky ctia nd, tot hon 1a NaBH(AcO)s.

Theo mot phuong an, ty 1& mol gitra hgp chit c6 cong thic IV véi chat khur 1a
1,0:1,0~3,0, tot hon 1a 1,0:1,2~2,0, tot hon nira la 1,0:1,5.

Theo mdt phuong 4n wu tién, bude loai nhom hydroxy dugc tién hanh véi sy ¢o
mit cua trietylsilan va axit trifloaxetic.

Theo phuong an dugc uu tién khac, ty 1¢ mol gitra hop chét ¢6 cong thirc VI voi
trietylsilan 1a 1:1~10, t&t hon 1a 1:2~8, t6t hon nita 1a 1:5.

Theo phuong an duoc wu tién khéc, ty 18 mol gitra hop chét ¢6 cong thie VI véi
axit trifloaxetic 1a 1:2~20, t6t hon 1a 1:5~15, t6t hon nira la 1:10~12.

Theo mot phuong an, bude (¢) dugce tién hanh trong dung moi. Theo mot phwong
an uu tién, dung mai la diclometan.

Theo phuong an khac, quy trinh didu ché hop chat ¢ cong thie I theo sang ché
bao gdém cac budc sau:

(a’) cho hop chét c6 cong thire IT phan ting véi hop chat ¢6 cong thie I voi su

¢6 mit cua bazo dé thu dugc hop chat c6 cong thire VI

NH,
H
l
NN OHC R, Bazo /V\O)\N/ /
NN )l\ P N.
0" N , Ra HO Ri
II ]I[’ W N\Rz

(b*) loai nhom hydroxy hop chit ¢6 cong thirc VI dé thu duogc hop chét c6 cong
thue I
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NH2 NHZ
H H
Py S
| Y, P
/\/\OJ\N/ "0 N
HO '?1 FI{1
N. N
VI R2 1 Rz

trong do

Ry va Ry doc 1ap duge chon tir nhém bao gom Ci-4 alkyl, hodc

RivaR; cung voi nguyén tu N ma ching gén vao tao thanh heteroxycloalkyl co
4 dén 8 canh, trong do heteroxycloalkyl nay tuy y dugc thé bang mot hodc nhidu phan
t&r thay thé doc 1ap dugc chon tir nhom bao gdm hydroxyl, halogen, Ci4 alkyl va Ci4
alkoxy.

Theo mot phuong an, bazo duge chon tir nhom bao gdm natri cacbonat, natri
bicacbonat, kali cacbonat, kali phosphat, kali bicacbonat, xeri cacbonat, lithi hydroxit,
natri hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit, bari hydroxit, natri metoxit,
natri etoxit, natri t-butoxit, kali t-butoxit, trietylamin, diisopropyletylamin, pyridin, N,N-
dimetylaminopyridin, piperidin, N-metylpiperidin, pyridin, N-metylpyridin va hdn hop
bAt ky cua nd, tét hon 1a natri cacbonat, kali cacbonat, natri hydroxit, kali hydroxit va
hdn hop bét ky cua no, tot nhét 1a kali cacbonat.

Theo mdt phuong an, bude (a”) duge tién hanh trong dung moi. Theo mot phuong
&n uu tién, dung moi la metanol hogc hdn hop cua metanol véi nude.

Theo mot phuong an, ty 1€ mol gita hop chit co cong thic II véi bazo la
1,0:1,0~3,0, t&t hon 14 1,0:1,0~1,5, tot hon nira 1a 1,0:1,2.

Theo mdt phuong an, ty 18 mol gilta hop chét ¢6 cong thirc II voi hop chét ¢
cong thire 11 1a 1,0:1,0~3,0, tdt hon 14 1,0:1,0~1,5, tt hon nira 1a 1,0:1,2~1,5.

Theo mot phuong an uu tién, budc loai nhom hydroxy duge tién hanh voi su ¢o
mit cla trietylsilan va axit trifloaxetic. |

Theo phuong an duge uu tién khac, ty 1é mol gitra hop chét c6 cong thirc VI voi
trietylsilan 14 1:1~10, t&t hon 1a 1:2~8, t&t hon nira la 1:5.

Theo phuong 4n duge uu tién khac, ty 1& mol gitra hop chét c6 cong thirc VI véi
axit trifloaxetic 1a 1:2~20, t6t hon 1 1:5~15, tot hon nira la 1:10~12.

Theo mdt phuong an, bude (b’) duge tién hanh trong dung méi. Theo mot phuong

an uu tién, dung mai la diclometan.
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Theo mot phuong an, hop chat c¢6 cong thirc V duge chon tir

ﬁ/
(o i om0 Y Y T O

o ONT o/ N0 /\
HNC>—0 HN\) HN O \—< HN  N—  HN N4< . .
, , , va , tot hon 1a

)

Theo mét phuong an wu tién, hop chét c¢6 cong thirc I duge chon tir cac hop chét

duoc danh s6 nhu sau:

NH2 H NH2 H
A ) ) N R F
P Y/
/\/\O N Q /\/\O / 6
N
1 , 2
NHa NHe
)Nl\\ N F NN OH
/ l Y
/\/\O N/ 6 /\/\o)\N/
N N
3 9 4 b
NH, ’ NH, H
NN NN
! Y, ! / o)
N\O)\N/ /\/\O/kN/ Q
N N
5 bl 6 b
NH NH
2 2
S PUSHe
N /
N O /\/\O/kN/ \
N . N—
7 8
NH; H NH, y
N— N
9 10

-10-
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NH, Ny NH; H
.y PPN W ©
/\/\O N rj O N Vj
N N
11 , 12 ,
Mz NHy
x—N /
ALy N Y
N “ ( O
(@) N \) /\/\O N/ \)\
N N
13 14
NH, H \ NH, y
/“\\ N/ o NN >\
P I / N
i Ao Q
N N
15 va 16

Hop chét trung gian hop chit va quy trinh diéu ché

Sang ché dé xudt hop chit ¢6 cong thie II va hop chét c6 cong thire VI 1am hop

chét trung gian:

NH,
H
NN
l /
/\/\OJ\N/
II 9
NH»
H
N XN
|
HO FIM
N
VI Rz

trong do

R vaR; doc 1dp duge chon tir nhém bao g@)m Ci-4 alkyl, hodc

Ry va Rs cling v6i nguyén tir N ma ching gén vao tao thanh heteroxycloalkyl ¢6
4 dén 8 canh, trong d6 heteroxycloalkyl nay tuy y dugc thé bang mot hodc nhiéu phan
tlr thay thé doc 1ap dugc chon tir nhém bao gdm hydroxyl, halogen, Ci-4alkyl va Ci-4

-11-
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alkoxy.
Theo mot phuong an, hop chét ¢ cong thire VI duoc chon tir
NH N
/A\“/\O/kN/ { /”\v/\o/mN/ 7
N
HO HO
VI-1 , VI-2
NH NH
“H 2 H
N7 XN F N7 XN
I |
N
HO HO
VI-3 , VI-4
NH NH
> H > H
N N N N
I I
/\/\O)\N/ 7/ @ /\/\O)\N/ /
N
HO HO
VI-5 , VI-6
NH NH
2 H 2 H
NN y NN
I / N I /
/v\O)\N/ Q /\/\O)\N/
N
HO HO
VI-7 VI-8
NH NH
2 H 2 H
NN N7 XN
| I
/\/\O)\N/ 7 ( /\/\O)\N/ Y
N—"
HO HO
VI-9 , VI-10
NH NH
2 H 2 H
NN NN
I |
/\/\O/I\N/ / U A/\O)\N/ %
N
HO HO
VI-11 VI-12
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NH, NH,

H H
NTX—N N/ NN
/\/\OAN/ 7 /\/\O)l\N/ 7 9\0
N Nsd)\\
HO HO
VI-13 VI-14
NH,
¥ \ N2,
A
PNy ° joU o
N N
HO HO

Hop chat c6 cong thirc II theo sang ché c6 thé dugc didu ché bang quy trinh sau,

Cl Cl  seM NH2  sgm
§ SEM-CI N _NH3Hz0 SN
AN N oI N7
VI VI IX
NHz  sewm NH, H
_Na N XN __TFA N XN
n-BuOH /\/\O/lN/ y NG )l\N/ Y,
X II
trong do,

cho hop chét c6 c6ng thitc VII phan tng v6i SEM-CI dé thu dugce hop chét c6
cong thire VIII (6t hon 14 trong DMF);

cho hop chét cé cong thirc VIII phan ng voéi dung dich nudc amoniac dé thu
duoc hop chit c6 cong thire IX (6t hon la trong isopropanol);

cho hop chat c6 cong thirc IX tham gia phan Ung thé v6i natri n-butoxit dé tao
thanh hop chét ¢6 cong thirc X (t&t hon 1a trong n-BuOH); va

loai bd SEM ra khoi hop chit ¢6 cong thire X dudi tac dung cua TFA dé thu duoc
hop chét ¢ cong thire IT (6t hon 1a trong TFA).

Tac dung co loi

Quy trinh diéu ché theo sang ché c6 diéu kién phan ung ém diu, vi dy, phan tng

nay c6 thé dugce tién hanh & ap suit khi quyén (vi du, khoang 1 at), va yéu cau nhiét do
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phéan tng 12 binh thudng. Quy trinh didu ché theo sang ché con co thé tranh dugc viée
st dung cac chét phan (g c¢6 gia thanh cao va nguy hiém va dac biét thich hop dé san

Xuét cong nghiép.

Vi du thuc hién sang cheé
D¢ hiéu rd hon sang ché, cac vi du dudi ddy dugc dua ra nham minh hoa ro hon
sang ché. Tuy nhién, cac vi du cu thé nay khong nham muc dich gidi han pham vi cta

sang cheé.

Vi du diéu ché 1

Vi du diéu ché hop chit ¢6 cong thirc I:

didu ché
2-butoxy-7-(4-(pyrolidin-1-ylmetyl)benzyl)-SH-pyrolo[3,2-d]pyrimidin-4-amin  (hop

chét c¢6 cong thic Is6 1)

Diéu ché
4-((4-amino-2-butoxy-5H-pyrolo[3,2-d]pyrimidin-7-yl)-hydroxylmetyl)benzaldehyt
(hop chat c6 cong thirc IV)
NH, H
NN
P

NH,
' H I
N)iN) OHCQ e
I Y/
CHO

B6 sung terephthalic aldehyt (790,64 mg, 5,82 mmol) va isopropanol (10 mL),
tiép theo 1a bd sung 2-butoxy-SH-pyrolo[3,2-d]pyrimidin-4-amin (1,00 g, 4,85 mmol)
vao binh phan tmg ba cd trong khi khudy. Tién hanh khudy trong 10 min sau khi hé nay
duoc 1am mat xudng 0°C. Nude tinh khiét (10 mL) va kali cacbonat (804,17 mg, 5,82
mmol) duge bd sung, va tién hanh phan tmg nay ¢ 25°C trong 16 h cho dén khi nguyén
liéu tho duge tiéu thu hét khi theo ddi bang LCMS. Sau khi phan Gmg két thuc, cht ran
duoc két tua. Tién hanh loc va tao huyén phu chét ran nay lién tiép véi 20 ml nude tinh
khiét va 30 ml (etyl axetat/n-heptan=1/20). Tién hanh loc va tién hanh sdy kho dé tao ra

hop chit néu & d& muc nay dudi dang chét rdn mau vang (1,50 g, 4,41 mmol, hiéu SuAt:
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90,9%).

'H NMR (400 MHz, metanol -dy) & 9,94 (s, 1 H), 7,86 (d, J = 8,16 Hz, 2 H), 7,72 (d, J
= 8,16 Hz, 2 H), 7,12 - 7,17 (m, 1 H), 6,19 (s, 1 H), 4,28 (t, J=6,53 Hz, 2 H), 1,68 - 1,77
(m, 2 H), 1,44 - 1,54 (m, 2 H), 0,97 (t, ]=7,34 Hz, 3 H).

Diéu ché
(4-amino-2-butoxy-5H-pyrolo[3,2-d]pyrimidin-7-yl)(4-(pyrolidin-1-
ylmetyl)phenyl)metanol (hgp cht ¢ cong thirc VI-1)

NH, NH,

H
H N
N| N p Pyrolidin Nl S p
/\/\O/I\N/ J— N\O)\N/ O
N
HO CHO HO

B6 sung hop chét ¢ cong thirc IV thu duge trén day 4-((4-amino -2-butoxy-5H-
pyrolo[3,2-d]pyrimidin-7-yl)-hydroxylmetyl)benzaldehyt (450,0 g, 1,32 mol) va
isopropanol (4,5 L) vao ndi hép dung tich 301. Sau khi khudy trong 5 min, axit axetic
bang (119,0 g, 1,98 mol) dugc bd sung. Hé nay duge khudy cho dén khi n6 duge lam
mat xudng 0-10°C. Pyrolidin (112,4 g, 1,58 mol) dugc bd sung nho giot trong khi do
nhiét do clia hé nay duoc gilt dudi 10°C. Sau khi bo sung, natri triaxetoxybohydrua
(NaBH(AcO)3) (420,0 g, 1,98 mol) dugc bd sung timg phan. Tién hanh phan timg nay &
10-20°C trong 3 h cho dén khi nguyén liu thd dugc tiéu thy hét khi théo ddi bang sic
ky 1ong. Sau khi phan tmg két thic, 5 1 nude tinh khiét duge bd sung va nhiét do cua
dung dich dwoc giam xubng khoang -10°C. 12 1 dung dich nudc amoniac 15% duoc bd
sung vao dung dich nay, va nhiét do dung dich o dudi 0°C trong khi bd sung. Chat rin
duoc két tha trong khi khudy. Tién hanh loc va tao huyén phu chat ran nay lién tiép voi
2L nude va 2Lx2 etyl axetat. Viée loc duoc tién hanh va siy kho dugc tién hanh dudi
ap sudt giam & 40 °C trong 12h dé tao ra hop chit néu ¢ dé muc nay dudi dang chét ran

mau vang (465,0 g, 1,18mol, hiéu suét 89,4%, do Am 0,9%).
'H NMR (400 MHz, metanol-dy) 8 7,46 (d, J=7,91 Hz, 1 H), 7,29 (d, /= 8,03 Hz, 1 H),

7,09 (s, 1 H), 6,12 (s, 1 H), 4,29 (t, J = 6,53 Hz, 2 H), 3,60 (s, 2 H), 2,52 (br. s., 4 H),
1,66 - 1,83 (m, 6 H), 1,49 (d, J= 7,53 Hz, 2 H), 0,98 (t, J = 7,40 Hz, 3 H).
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Hop chét ¢6 cong thitc VI-1 con ¢ thé duge diéu ché theo quy trinh sau:

Diéu ché
(4-amino-2-butoxy-5H-pyrolo[3,2-d]pyrimidin-7-yl)(4-(pyrolidin-1-
ylmetyl)phenyl)metanol (hop chat c6 cong thirc VI-1)

NH,
H
NH, NTX—N
JIH) Bazo O/“\N/ /
/ * \©\/®
/\/\o HO /3
N

B6 sung kali cacbonat (2,41 g, 17,46 mmol) vao hdn hop gdm 2-butoxy-SH-
pyrolo[3,2-d]pyrimidin-4-amin (3,00 g, 14,55 mmol),  4-(pyrolidin-1-
ylmetyl)benzaldehyt (4,13 g, 21,82 mmol), metanol (30 mL) va nude (30 mL) trong khi
khudy. Tiép theo, tién hanh khudy & 25°C trong 12 h cho dén khi nguyén liéu tho dugc
tidu thu hét khi theo ddi bang séc ky 16p mong. Chét ran duge két ta ra sau khi phan
ng két thic. 30 mL nudc dugc bd sung, va chit rin duoc loc ra va lam kho dé tao ra
hop chat néu ¢ & muc nay dudi dang chét ran mau tring (3,50 g, 8,85 mmol, hiéu sudt:

60,82%).

'H NMR (400 MHz, metanol-ds) & 7,46 (d, /=7,91 Hz, 1 H), 7,29 (d, J = 8,03 Hz, 1 H),
7,09 (s, 1 H), 6,12 (s, 1 H), 4,29 (t, J = 6,53 Hz, 2 H), 3,60 (s, 2 H), 2,52 (br. s., 4 H),
1,66 - 1,83 (m, 6 H), 1,49 (d, J=17,53 Hz, 2 H), 0,98 (t, J = 7,40 Hz, 3 H).

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

chét co cong thire 1 sé 1)

"y ™y
N Axit trifloaxetic NTX—N
p Trlety Isilan | y/
A B e O
Bazo N

B6 sung hop chét ¢6 cong thirc VI-1 thu duge trén ddy (4-amino -2-butoxy-5H-
pyrolo[3,2-d]pyrimidin-7-yl)(4-(pyrolidin-1-ylmetyl)phenyl)metanol (440,0 g, 1,11
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mol) va diclometan (7,0 L) vao ndi hap 201. Hé nay dugc khudy cho dén khi né dugc
lam mat xubng dudi -15°C. Trietylsilan (880mL, 5,55 mol) duge bd sung nho giot, tiép
theo 12 axit trifloaxetic (880 mL, 11,84 mol) nho giot, trong khi do nhiét do cua hé nay
duoc gitt dudi -10°C. Sau khi bd sung, phan Ung nay dugc tién hanh & 0°C trong 2 h
cho dén khi diém nguyén liéu tho bién mat khi theo ddi bang sac ky long. Sau khi phan
mg két thiic, dung dich phan ing dugc co dén kho, 2,2 | etyl axetat duoc bd sung va hé
nay duoc lam mat xubng dudi 0°C trong khi khudy. Dung dich natri cacbonat bao hoa
duge bd sung dé diéu chinh do pH ctia dung dich nay dén 9-10, trong thoi gian d6 nhiét
dd cua nay dugc git dudi 10°C. Viée loc dugc tién hanh va banh loc thu duoc dugc tao
huyén phi v6i 2,2 1 nude. Tién hanh sy trong diéu kién ap suét giam dé tao ra 550 g 2-
butoxy-7-(4-(pyrolidin-1-ylmetyl)benzyl)-5H-pyrolo[3,2-d]pyrimidin-4-amin

(trifloaxetat cia hop chét néu ¢ d& muc nay) dudi dang chat rin mau trdng. Chat ran
méu tréng thu dugc duge khir mudi trong diéu kién kidm dé tao ra hop chat néu & dé

muc nay, ma noé co thé dugc tién hanh, vi du, bang quy trinh chuyén hoa.

'H NMR (400 MHz, metanol-ds) 8 7,27 (d, J = 8,0 Hz, 2H), 7,22 (d, J = 8,0 Hz, 2H),
7,04 (s, 1H), 4,32 (t, J = 6,6 Hz, 2H), 3,99 (s, 2H), 3,60 (s, 2H), 2,55 - 2,52 (m, 4H),
1,85 - 1,71 (m, 6H), 1,55-1,48 (m, 2H), 1,00 (t, J = 7,4 Hz, 3H).

Vi du diéu ché 2: hop chat c6 cong thic I
2,4-diclo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[3,2-d]pyrimidin

. Cl sEM
N)\IN) SEM-CIDIPEA _ KN
| / | Y
Cl)\N/ Cl)\N/

Hoa tan 2,4-diclo-5H-pyrolo[3,2-d]pyrimidin (4,00 kg, 21,28 mol) trong DMF
(20 00 L), DIPEA (2,58 kg, 20,00 mol) duoc bd sung tung phan & nhiét do trong phong

(25°C) va tiép theo, tién hanh khudy trong 30 min. Dung dich phan Umg dugc lam mat
xubng 0°C bing bé nude da. Tiép theo, SEM-CI (4,00 kg, 24,00 mol) dugc bd sung nho
giot tir tir voi toe d 1-2 giot/gidy trong 5 h. Sau khi b sung, phan mg nay dugce tién
hanh & 0°C trong 4 h trong khi khudy, va phan ing nay dugc theo ddi bang HPLC cho
dén khi phan tmg két thic. Dung dich phan (mg dugc toi va pha loang véi 70 1 nude va

chiét bang etyl axetat (15 Lx3). Gom céc pha hitu co, rua lién tiép bang dung dich nudc
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axit clohydric 1 M (5 L x 2) va nudc mudi bao hoa (7 L x 2). Dung méi dugc loai bo
bing cach chung cit trong didu kién ap sut giam dé tao ra hop chat néu ¢ dé muc nay

(6,40 kg, 20,11 mol, hidu suét 94,50%).

'H NMR (400 MHz, DMSO-ds) & 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).

2-clo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[3,2-d]pyrimidin-4-amin
Cl SEM NH, /SE M

N NH;-H,0 N

joe jou
o N cl” N7

Hoa tan 2,4-diclo-5-((2-(trimetylsilyl)etoxy)metyl)-SH-pyrolo[3,2-d]pyrimidin
(1,60 kg, 5,03 mol) trong isopropanol (1,60 L) trong ndi hdp 10 L. B6 sung dung dich
nuéc amoniac (4 L) vao mot 1an ¢ nhiét do trong phong (25°C). Hon hop phan ing dugc
khudy & 95°C trong 7 h va duoc theo dbi bing HPLC cho dén khi phan tmg két thuc.
Dung dich phan tmg dugc dé cho ngudi xudng nhiét do trong phong va loc qua phéu
Buchner dé tao ra cht rin mau nau sim. Chét rén nay dugc tao huyén phu lién tiép voi
etyl axetat/n-heptan (1/1, 5 L x 2) va etyl axetat (4 L) dé tao ra hop chét néu ¢ dé muc

nay dudi dang chat ran mau nau (1,25kg, 4,18mol, hiéu suat 83,1%).

IH 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).

2-butoxy-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[3,2-d]pyrimidin-4-amin

NHz  sgm NHz2  seEm
NN N Na o NTX N
,/]I\ P . n-BuOH PN /Il\ Nz
ClI” °N o N

B4 sung tr tr natri kim loai (525,05 g, 22,84 mol) timg phan trong mdi trudng
nito vao n-BuOH (17,0 L). Sau khi bd sung, hé nay dugc gia nhiét dén 60°C va duy tri
khudy ¢ nhiét do nay cho dén khi natri kim loai hoa tan hoan toan. Hé nay dugc lam mat

xudng 25°C, va 2-clo-5-((2-(trimetylsilyl)etoxy)metyl)-5SH-pyrolo [3,2-d]pyrimidin-4-
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amin (1,95 kg,6,53 mol) duoc bd sung timg phan. Sau khi khudy ddng nhit bang cach
khudy, khudy c4c chat phan ting & 90°C trong 8 h, va dugc theo ddi bang HPLC cho dén
khi phan tmg két thiic. Dung dich phan tmg dé cho ngudi xudng 25°C, rét vao 30 | dung
dich nudc amoni clorua bdo hoa tir tir, va chiét bang etyl axetat (15 Lx3). Gom céc pha
hitu co, rira bing nude mudi bdo hoa (20 L x 2) va 1am kho bang NaxSO4 khan. Sau khi
loc, dung méi duoc loai bo bing cach chung cit trong diéu kién ap suit giam va can
duoc tao huyén phu trong n-heptan (4 L). Tién hanh loc dé tao ra chit rén. Tiép theo,
chét rén duoc tao huyén phu v6i etyl axetat (5 L) dé tao ra hop chit néu ¢ dé muc nay

dudi dang chét rdn mau vang-trang (1,53 kg, 4,55 mol, 69,7%).

'H NMR (400 MHz, DMSO-de) 8 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).

2-butoxy-5H-pyrolo[3,2-d]pyrimidin-4-amin

NH
NH2  SEm 2

AN N TFA )\

Hoa tan 2-butoxy-5-((2-(trimetylsilyl)etoxy)metyl)-SH-pyrolo[3,2-d]pyrimidin-
4-amin (1,10 kg, 3,27 mol) trong TFA (5,50 L). Dung dich phan mg dugc khudy ¢ 25°C
trong 16 h, va duoc theo ddi bing HPLC cho dén khi phan tng két thuc. TFA duoc loai

H
N

b6 bang cach chung cit trong diéu kién 4p sut giam. Hoa tan can trong metanol (1,2 L)
va nudc da (1,2 L), dung dich nuge amoniac dac dugce su dung trong khi khudy dong
nhét dé didu chinh d6 pH dén 12, va tiép theo, tién hanh khudy trong 2 h. Chat két tua
duge két tia ra khoi dung dich lién tuc. Sau khi loc, banh loc ¢ dang chét rin mau tring
duogc tao huyen phu v6i dung d1ch nudc amoniac 15% (1 2 Lx3) vaetyl axetat (4L)lién
tiép dé tao ra hop chat néu & dé muc nay & dang chét rdn mau trang (550,00 g, 2,67 mol,
81,7% ).

'H NMR (400 MHz, metanol-ds) & 7,37 (d, J=2,89 Hz, 1 H),6,29 (d, /=3,01 Hz, 1
H),4,27 (1, J=6,53 Hz, 2 H),1,75 (d, J=7,91 Hz, 2 H),1,44 - 1,61 (m, 2 H),1,00 (t, /=7.40
Hz, 3 H).
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Vi du vé hoat tinh dwgc ly

Sang loc hoat tinh gin két thu thé in vifro clia thu thé TLR 7 va thy thé TLR 8
Chat phan tng:

Té bao HEK-xanh duong hTLR7 va HEK-xanh duong hTLRS8 (sdn ¢6 ¢ InvivoGen)
mdi truong DMEM

huyét thanh bao thai bé bat hoat bang nhiét

Chét phan tmg khang Mycoplasma Normocin™

bleomycin

blasticidin

CAu tao clia GS-9620 va R848 duoc sir dung nhu sau, trong do viéc diéu ché GS-
9620 ¢6 thé tham khao quy trinh duge boc 10 trong US20100143301; R848 c6 thé mua
duoc tr ABGENT (IMG-2208, md ta: 0,5 mg).

HO
NH, H
N

N7 N:/ro
/\/\o/l\\Nl N Cﬂﬁi
Hij/\NQ N/ NH,
GS9620 R848/Resiquimod

So do:
1. Chuén bj dia hop chét 96 15:

Céc hop chat dugc pha lodng theo diy véi DMSO lam 3 1an st dung tram xu ly
chét 16ng POD bét ddu tir ndng d6 10 mmol/l va 10 diém pha loang (ct thir 2 dén cot
thir 11, va mdi didm duge 1am hai bd). O cot thir 12, 1 ul hop chit R848 dwong tinh 5
mg/ml dugc bd sung lam ddi chimg duong tinh; va ¢ cot dAu tién, 1 pL DMSO duoc bd

sung lam déi ching 4m tinh. M&i 16 chira 1 ul DMSO.

2. Céc té bao trong binh phan tmg nudi ciy duge gom va mat do té bao duge pha loang

dén 250.000 té bao/ml.
3. 200 pl (50.000 té bao/I3) hdn dich t& bao dugce bd sung vao dia hop chat di chuan b
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va ndng do cudi cung cia DMSO trong mdi 16 1a 0,5%.

4. Céc dia nuéi cdy chira té bao va hop chit dugc u trong ti &p CO; trong 24 h 6 37°C,
5%CO0Oa.

5. Sau khi i 24 h, 20 pl dich néi duge 14y ra tir mdi 16 cho vao dia th nghiém trong subt
96 15. B4 sung 180 pl chét phan img Quanti-Blue vao mdi 16 cua dia thir nghiém va dia

nay dugc t trong ti 4p ¢ 37°C, 5% COz trong 1 h.

6. Sau 1 h, ham lugng cua phosphataza kiém trong 20 ul dich ndi duoc xac dinh bang
cach st dung dau doc Microplate OD650.

7. ECso ctia mdi hop chét thu duoc bing phin mém Prism.

Két qua duoc thé hién trong Béang 1.

-21-



35160

Bang 1

Hop chét ECso TLR7 Hop chét ECso TLR7
Hop chit 1 B Hop chat 9 B
Hop chét 2 C Hop chét 10

Hop chat 3 B Hop chat 11 B
Hop chét 4 B Hop chat 12 B
Hop chét 5 B Hop chét 13 B
Hop chat 6 C Hop chat 14 B
Hop chat 7 C Hop chat 15 B
Hop chét 8 B Hop chat 16 B

Luu y:1 nM<A<100 nM; 100 nM<<B<1000 nM; 1000 nM<<C<50 uM.

Két qua cua hop chit 1 va mAu chét chi van thy thé liéu Toll 7 ddi chimg GS-
9620 duoc thé hién trong Bang 2.

Bang 2
Mau
. . ICso TLR7 (nM) I1Cso TLR8 (nM)
(Hop chat néu o dé muc)
GS-9620 ; 517 7867
Hop chit 1 160 11632

Hop chit theo sang ché c6 hoat tinh ghn két thu thé in vitro véi thu thé TLR 7
cao hon dbi ching (chét chi van thu thd TLR 7 GS-9620) va c6 hoat tinh gén két thu
thé in vitro v&i thu thé TLR 8 thip hon ddi chimg (chit chu van thy thé TLR 7 GS-9620).
Hop chét theo sang ché c6 do chon loc khac biét rd rang voi cac thu thé khac nhau, va

tac dung cua né my man hon cac giai phap ky thuat da biét.

-2



35160

Yéu cau bdo ho

1. Quy trinh didu ché hop chét c¢6 cong thuc I, bao gbm budce loai nhém hydroxy cua
hop chét c6 cong thue VI dé thu duge hop chét c6 cong thirc I:

NH,
H H
NI N )NI\ XN
/ P
/\/\O/kN/ "0 N
HO Ri 21
N. <
VI Ry 1 Ry
b

trong do:
R, va R doc 1ap dugce chon tur nhom bao gém C1-a alkyl, hodc
ma ching gin vao tao thanh heteroxycloalkyl co

R, va R, cing v&i nguyén tor N

4 dén 8 canh, trong do6 heteroxycloalkyl nay tuy y dugc thé bang mot hodc nhidu phan

tir thay thé doc 1ap duge chon tir nhom bao gdm hydroxyl, halogen, C1-4 alkyl va Ci-4

alkoxy.
2. Quy trinh theo diém 1, bao gém céc budc sau:
(a) cho hop chét ¢6 cong thirc 1T phan ing v6i hop chét c6 cong thic I v6i su
¢6 mit cua bazo dé thu dugc hop chét c6 cong thirc IV:
NHp
NN
P

Bazo /\/\O/KN

NH, y
NN OHC _Bazo
0~ "N CHO HO
I I CHO

I\

(b) cho hop chét c6 cong thirc IV phan Gng véi hop chét ¢6 cdng thirc V v6i su

cd mat cua chét khir dé thu dugc hop chit c6 cong thire VI:
N

N

H H
AH AN
/\/\O/l N/ % + HN’\R1 _— /\/\0)‘\ NG %
HO e HO Ry
I\ CHO vy VI N‘Rz ’

(¢) loai nhom hydroxy hop chét c6 cong thire VI dé thu dugc hop chét co cong

thice I:
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NH2 NH2

H H

Nl XN /Nl XN

/ /

/\/\0)\ N/ /\/\O N/
HO Ri 21
N. <
VI R2 I R2

3. Quy trinh theo diém 2, trong d6 bazo & budc (a) duge chon tir nhém bao gdm natri
cacbonat, natri bicacbonat, kali cacbonat, kali phosphat, kali bicacbonat, xeri cacbonat,
lithi hydroxit, natri hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit, bari hydroxit,
natri metoxit, natri etoxit, natri t-butoxjt, kali t-butoxit, trietylamin, diisopropyletylamin,
pyridin, N,N-dimetylaminopyridin, piperidin, N-metylpiperidin, ~pyridin, N-
metylpyridin va hdn hop bét ky cua no, t6t hon 13 natri cacbonat, kali cacbonat, natri
hydroxit, kali hydroxit va hén hop bét ky cia nd, t5t nhat 12 kali cacbonat.

4. Quy trinh theo diém 2 hoic 3, trong do6 budce (b) duoc tién hanh vé6i sy c6 mat cla
axit, vi duy, axit dugc chon tir nhom bao gom axit clohydric, axit bromhydic, axit
phosphoric, axit sulfuric, axit formic, axit axetic, axit propionic, axit xitric, axit fumaric,
axit malic, axit sucxinic, axit salixylic, axit maleic, axit trifloaxetic va hon hop bat ky
ctia no, tot hon 1a axit axetic.

5. Quy trinh theo diém bat ky trong s cac diém tir 2 dén 4, trong do6 chit khir & bude (b)
duoc chon tir nhém bao gdm BHs, NaBHa, NaBH;CN, NaBH(AcO)3 va hdn hop bt ky
ca né, tot hon 1a NaBH(AcO)s

6. Quy trinh theo diém bat ky trong 6 cac diém tir 2 dén 5, trong d6 hop chét ¢6 cong

thae V duge chon tu:

o
ol "y i w T T T O,

/ AR
Q HNK/ % u Va AN ,téthcmlzaHNG.

7. Quy trinh theo didm 1, trong d6 quy trinh nay bao gdm cac budc sau:
(a”) cho hop chét c6 cong thic II phan Gng véi hop chét ¢6 cong thuc III” voi sy

¢6 mat clia bazo dé thu duge hop chét c6 cong thirc VI:
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NH,
H
NH, . NTX N
N/%j:$> OHC\[::L\/R1 NN N
| )+ T
/\/\O/k NG N\R2 HO Ry
11 I VI Neg,

>

(b*) loai nhém hydroxy hop chét c6 cong thirc VI dé thu duge hop chét c6 cong

thuce L:
NH2 NH;
H H
NN NN
| / ' /
/\/\O/kN/ /\/\O N/
HO Ri R
No N
VI R2 1 Rz

8. Quy trinh theo didm 7, trong d6 bazo 6 budc (a”) duge chon tir nhém bao gbém natri
cacbonat, natri bicacbonat, kali cacbonat, kali phosphat, kali bicacbonat, xeri cacbonat,
Jithi hydroxit, natri hydroxit, kali hydroxit, canxi hydroxit, magie hydroxit, bari hydroxit,
natri metoxit, natri etoxit, natri t-butoxit, kali t-butoxit, trietylamin, diisopropyletylamin,
pyridin, N,N-dimetylaminopyridin, piperidin, N-metylpiperidin, ~pyridin, N-
metylpyridin va hdn hop bt ky cua no, 6t hon 13 natri cacbonat, kali cacbonat, natri
hydroxit, kali hydroxit va h&n hop bét ky cia no, t6t nhét 12 kali cacbonat.
9. Quy trinh theo diém bét ky trong s& cac didm tr 1 dén 8, trong d6 budc loai nhom
hydroxy dugc tién hanh véi su ¢6 mat cia trietylsilan va axit trifloaxetic.
10. Quy trinh theo diém 9, trong do:
ty 1€ mol gitra hop chét ¢6 cong thirc VI vdi trietylsilan 1a1:1~10, tét hon 1a 1:2
~8, t6t hon nira 1a 1:5;
ty 1é mol gifta hop chit c¢6 cong thire VI v6i axit trifloaxetic 1a 1:2 ~ 20, t6t hon
14 1:5 ~15, tot hon nira 1a 1:10 ~ 12.
11. Quy trinh theo diém bat ky trong s cac diém tur 1 dén 10, trong do hop chét c6 cong
thae I duoe chon tur:
NH; H NH
N = N/ NN R F
AN N 4

RN
[\S]
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NH,
H
NN F
' |
/\/\o/kN/ / N\O)\N
N
3 b
NH; H NH,
NN
PP/ A
N
5 b
NH
N Y, N
| Y N |
N
7 b
NH, " NH,
N™~> N N] A
' /
/\/\O/kN/ ( /\/\O)\N/
N—
9 , 10
NH, ’ NH;
PV P
/\/\
/\/\O)\N/ ‘j (0) N
N
11 , 12
NH, H NH,
5 LS
PR/ ( pp
13 , 14
NH NH
2 H \ 5
N N 0 N
P P
/\/\O N /\/\O N
N
15 va 16

12. Hop chét ¢6 cong thire VI:
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HO R1
VI R2

trong do:

R, vaR; ddc 1ap duoc chon tir nhém bao gdm Ci-4alkyl, hodc

R, va R, clng v6i nguyén tir N ma ching gén vao tao thanh heteroxycloalkyl c6
4 dén 8 canh, trong d6 heteroxycloalkyl nay tuy y dugc thé bang mdt hodc nhidu phan
tr thay thé doc 1ap duge chon tir hydroxyl, halogen, Ci-4 alkyl va Ci-4 alkoxy.
13. Hop chét c6 cong thuc VI theo diém 12, dugc chon tur:

NH
2 Ir:ll NH, H
PV, PV %
N N
HO HO
VI-1 , VI-2 ,
NH NH
2 H 2 H
NN F NN OH
| |
/\/\O)\N/ 7/ /\/\o)\N/ 7
N N
HO HO
VI-3 , V-4 ;
NH NH
2 H 2 H
NN NN
\ / l / 0
PN PN . Q
N N
HO HO
VI_S ) VI-6 >
NH NH
2 H 2 H
NN y NN
N /lk i~ Y N PN /t “
@) N Q O N \
N N—
HO HO
VI-7 VI-8
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